FIITJEE JEE (Advanced), 2013 
FULL TEST - І 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

. Each partis further divided into two sections: Section-A & Section-B. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


500 Ranks & 3542 total selections in IIT-JEE 2012 


Ld 
е Section - А (09 - 12) contains 4 multiple choice questions which have more than one correct 
E answer. Each question carries *4 marks for correct answer and — 1 mark for wrong answer. 
2 Section - A (13 — 18) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
ын have to be answered. Each question has only one correct answer and carries +4 marks for 
о correct answer and - 1 marks for wrong answer. 
e 
N . Section - В (01 – 02) contains 2 Matrix Match Type questions containing statements given in 2 
Q columns. Statements in the first column have to be matched with statements in the second 
£ column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
be awarded. There may be one or more than one correct choice. No marks will be given for any 
= wrong match in any question. There is no negative marking. 
O 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x107% J-s 
Charge of electron е-1.6х1079С 

Mass of electron m. =9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure P, = 10° N/m? 
Gas constant R= 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” тог” 
0.0821 Lit atm K” mol" 
1.987 = 2 Cal K ! mor" 
6.023 x 10? 

6.625 х 10% J.s 

6.625 x 107” егд-8 
96500 coulomb 

4.2 joule 

1.66 x 10777 kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 
1еу 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Pb-207, U=238. 
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Physics PART - | 


SECTION - A 
Single Correct Choice Type 
This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. In the circuit shown below, what will be the reading of the 
voltmeter and ammeter? 
(A) 800 V, 2A (B) 300 V, 2A 
(C) 220 V, 2.2A (D) 100 V, 2A 
220V, 50 Hz 
2. A ball of mass m is projected from a point P on the ground as shown in the 
figure. It hits a fixed vertical wall at a distance / from P. Choose the most 
appropriate option : u 
(A) the ball will return to the point P if / = half of the horizontal range. PAG 
(B) the ball will return to the point P if / x half of the horizontal range. 
(C) the ball can not return to the initial point if / > half of the horizontal range. I 
(D) the ball will return to the initial point, if the collision elastic and / < half of the range. 
3 What is the equivalent capacitance across the battery? 
79 59 E 
(A) —С (B) 37C P 
30 30 
о 6 se * 
30 30 C 
C 
= 
же 
С С 
4. Initial charge on conducting sphere of radius г is Qo. If S is closed at + 7 
t = 0 then charge on the sphere at any time t is 
-t 
(A) Qe (B) бе" R 


t 


(C) po tu (D) none of these г 


Rough work 
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5. Two resistances of 10 О and 20 © and an ideal inductor of inductance Myr 
5H are connected to a 20V battery through a key K, as shown in 
figure. The key is closed at t = 0. What is the final value of current in 
the 100 resistor? 
(A) (2/3) A (B) (1/3) A сЕ 
(С) (1/6) A (0) zero 
200 
=x} 
2v К 
6. A tank is filled upto a height 2H with a liquid and is placed 


on a platform of height H from the ground. The distance x 
from the ground where a small hole is punched to get the 
maximum range R is 


(А) Н (B) 1.25 H 
(C) 1.5 H (D)2H 
7 The measure of radius of a sphere is (4.22 + 2%) cm. The volume of the sphere is 
(А) (315+6%) cm? (В) (3152 296) ст? 
(C) (315+4%) ст? (D) (315 +8%) ст" 
8. A planet moves around Sun in an elliptical orbit of eccentricity e. The ratio : 
БР V, 
of the velocity at perigee V, and at apogee V, is given by Cms 
Vp 1-6 Vp 1-е Á U 
(A) wo yas (B) = =- " 
а -e V, 1+e 
V, V, 1- 
(С) = 1+е (D) = 1-9 
Va 1-e Va 1+e 
Rough work 
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Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


9. The string shown in the figure is passing over small smooth pulley 
rigidly attached to trolley A. If speed of trolley is constant and 
equal to V4. Speed and magnitude of acceleration of block В at 


the instant shown in figure is 


(A) Vg = Va, ав = 0 (B) ав = 0 
3 16у2 
C) vg = —v D) а = 
(C) vs = сул (D) as --126 
10. In the figure, a man of true mass M is standing on a weighing machine 


placed in a cabin. The cabin is joined by a string with a body of mass m. 
Assuming no friction, and negligible mass of cabin and weighing 
machine, the measured mass of man is (normal force between the man 
and the machine is proportional to the mass) 


(A) measured mass of man is Ыш (В) acceleration of man is 
(M+m) (M+m) 


(C) acceleration of man is Mg (D) measured mass of man is M. 
(M+m) 
11. A charged particle of mass 2 kg and charge 2 C moves with a velocity ў = 81+6] m/s in a 


magnetic field B = 2k T. Then 
(A) The path of particle may be х2 + у? = 25. (B) The path of particle may be х2 + 2° = 25. 
(С) The time period of particle will be 3.14 5. (D) None of these. 


12. Choose the correct statements) 
(A) The density of nuclear matter is independent of the size of the nucleus. 
(B) The binding energy per nucleon, for nuclei of middle mass numbers, is about 8 MeV. 
(C) A free neutron is unstable. 
(D) A free proton is stable. 


Rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct. 


A small particle of mass m is given an initial velocity vo tangent to the horizontal 
rim of a smooth cone at a radius ro from the vertical centerline as shown at 
point A. As the particle slides to point B, a vertical distance h below A and a 
distance r from the vertical centerline, its velocity v makes an angle 0 with the 
horizontal tangent to the cone through B. 


Paragraph for Question Nos. 13 to 15 


13. The value of 0 is 
2 Yob шигээ 
сов”! сов”! 
мб + 2gh(ry —htana) (2 + 2gh(ry +htana) 
_ Vol E Volo 
(С) сов”! ШТ) (D) кез 
уб - 2gh(ry —htana) го уб + 2gh 
14. The speed of particle at point В 
(A) Jv +2gh (B) Jv - 2gh 
(С) 4v2 «ай (0) J2v2 +2gh 
15. The minimum value of vo for which particle will be moving in a horizontal circle of radius ro. 
( ) 200 ( gho 
tana 2tana 
gr, Agr, 
с) үр (D) үс 
ana tana 
Rough work 
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Paragraph for Question Nos. 16 to 18 


The world is focusing its attention on renewable sources of energy 
like solar energy, wind energy, tidal energy and wave energy. These 
sources are non-polluting, do not cause the emission of greenhouse 
gases, or cause any large scale damage to the ecology or 
environment. 

Waves on the surface of the ocean are a good source of power. To 
illustrate this, we calculate the mechanical energy carried by an 
average wave of crest 1m, wavelength 20 m and a period of 5 s. The 
wave profile is taken as approximately step-like, instead of a 
sinusoidal function. 

A simple minded calculation gives us a contribution of 200 kW from the release of potential energy by 
such a wave over a 1 m wavefront. 


16. The speed of the wave is 
(А) 100 тв” (B) 4 тө” 
(С) 0.25 тв” (D) none of these 
17. Wave energy provides an inexpensive source of power. In the paragraph above, only the 


potential energy carried by the wave was calculated. The contribution to power due to kinetic 
energy, assuming that all the water in the crest is moving forward at the speed of the wave gives 
us, over a 1 m wavefront approximately, of the order of 


(A) 10 W (B) 100 W 
(С) 107 W (D) 10° Ww 
18. The momentum carried by the crest of the wave, per metre of the wavefront, is of the order of, 
(А) 10? kg тв?” (В) 102 kg ms 
(C) 10 kg тв” (D) 10° kg тв” 
Rough work 
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This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column I are 
labelled A, B, C and D, while the statements in Column ІІ are labelled р, 9, г, 
s and t. Any given statement in Column 1 can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


SECTION - B 
Matrix — Match Type 


illustrated in the following example: 


If the correct matches аге А – p, s and t; B-qandr; C — p and q; and D — s 


and t; then the correct darkening of bubbles will look like the following: 


9 сб W >» 


1. For the following statements, except gravity and contact force between the contact surfaces, no 
other force is acting on the body. 
Column A Column B 
(А) | When a sphere is іп pure-roling on a fixed | (p) | Upward direction 
horizontal surface. 
(B) | When a cylinder is in pure rolling on a fixed inclined | (q) | Vm > Ro 
plane in upward direction then friction force acts in 
(С) | When a cylinder is in pure rolling down a fixed | (г) | Vem < Ro 
incline plane, friction force acts is 
(D) | When a sphere of radius R is rolling with slipping on | (s) | No frictional force acts. 
a fixed horizontal surface, the relation between Vem 
and is 
2. Match the column | with column II 
In simple harmonic motion: x = 1.0 sin [12zt] and mass of particle executing SHM, 
m = 1/4 kg 
Column A Column B 
(A) | Frequency with which kinetic energy oscillates = ... (p) 1 
12 
(B) | Speed of particle is maximum at time = .... (4) | 187? 
(C) | Maximum potential energy - ... (r) | 12 
(D) | Force constant k =... (S) | 36л2 


Rough work 
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PART - Il 


Chemistry 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 
ВЕ — Os. A, Product (A)is: 
(2) Ag;O/NH,OH , : 
(3) NaBH, 
(4) H 


(A) 0 (В) 0 
Q | 
Et 
Et 
(C) 0 (D) D 
| Et 


2. 

// 
С 
ыг Pos уд. ЧАН ур РОСС он sD 
/ 
C 
M 

О 


Rough Work 
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3. The two forms of D-glucopyranose obtain from the solution of D-glucose are called 
(A) Isomer (B) Anomer 
(C) Epimer (D) Enantiomer 


4. The vapour pressure of pure benzene and toluene are 160 and 60 torr respectively. The mole 
fraction of toluene in vapour phase in contact with equimolar solution of benzene and toluene is: 
(A) 0.50 (B) 0.6 
(C) 0.27 (D) 0.73 


5. Consider the modes of transformations of a gas from state 'A' to state 'B' as shown in the 
following P — V diagram. Which one of the following is true? 


(A) АН = а alongA>C А 
(В) ASis same along both А В апа | 
А-0-8 
(C) W is same along both А В апа с 
А-0-8 5 
(D) W > О along both A5 Вапа А >C 
У 
6. Select the group of species in which all show trigonal bipyramidal geometry: 
(A) PFs, ІЕ5, XeF4 (B) CIO;,IF,, CO? 
(С) I, XeF,, SF, (D) XeF,,PF, ІСІ; 
7. Crystal field stabilization energy for high spin d^ octahedral complex is: 
(A) - 1.8 A, (В) -1.6 A, +P 
(C) - 1.2 A, (D) -0.6 A, 
8. Solubility product of silver bromide is 5 х 1077. The quantity of potassium bromide (molar mass 


taken as 120 g mol") to be added to 1 litre of 0.05 M solution of silver nitrate just to start the 
precipitation of AgBr is: 

(A) 5x 10° g (B) 1.2 x 1 
(C) 1.2 x 107g (D) 6.2 x 1 


0794 
0?g 


Rough Work 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. Which of the following statement(s) is/are correct? 
(A) The coordination number of each type of ion in CsCl crystal is 8 
(B) A metal that crystallizes in bcc structure has a coordination number of 12 
(C) A unit cell of an ionic crystal shares some of its ions with other unit cells 
(D) The length of the unit cell in NaCl is 552 pm 
(fs -95pm,r, - 181 pm) 


10. Which of the following statements are correct for cis-1,2-dibromocyclopentane? 
(A) It contains two chiral centres, but is optically inactive 
(B) It can exist in two enatiomeric forms but cannot be optically active 
(C) It is a meso compound 
(D) It is with two chiral centres and is optically active 


11. Which of the following pairs can be distinguished by using Lucas Test? 
(А) PhCH;OH, CH4CH;OH (B) PhCH;OH, PhOH 
(С) (CH3)2>CHOH,CH3CH2CH20H (0) CH3CH;CH;0OH, CH3CH;OH 
12. Which reagent does not give oxygen as one of the products during oxidation with ozone? 
(А) SO; (B) SnCl + HCI 
(C) H2S (D) PbS 
Rough Work 
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Comprehension Туре 


This section contains 2 groups of questions. Each group has 3 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 13 to 15 
For an electrode reaction written as 
М" - ne: ——>M 


RT 1 
E, = ES In (Nernst equation) 
d а ПЕ ім” | 
сек S Gg | at 208k 
n 


|М" | 
For the cell reaction, aA + bB = xX + yY 
RT, [Xl IYT 


Bote Ее. ЧУ. 
cell cell nF [AT вр 
х у 
зєв, 90591 ҮГ at 298 K 


а b 
n [А][В] 
For pure solids, liquids or gases at 1 atm, molar concentration = 1 
Standard free energy change AG? = -nE „F where n is the number of electrons transferred іп the redox 


cell 


reaction of the cell, E? 


о 115 the standard emf of the cell. F stands for 1 Faraday, i.e. 96500 C mor" 
(approx.). 


Standard free energy change AG? = ET log, Where K,, is the equilibrium constant at TK. K,, 
n 
can be calculated from Ес, by using the relation, Ес, = 0-0591 age: 
n 


13. The e.m.f. of the cell 
Zn|Zn? (0.01 M) || Fe? (0.001 M) |Fe 


at 298 K is 0.2905 V. The value of the equilibrium constant for cell reaction is: 


0.32 0.32 
(A) Q 0.0295 (B) 109-0295 
0.26 0.32 
(C) 10002% (D) 1005! 
14. On the basis of information available from the reaction 


^ AO, —>2Al,0,, AG =-827 kJ mol” 
3 3 


The minimum emf required to carry out an electrolysis of Al;O; is (Е = 96500 mol") 
(A) 2.14 V (B) 4.28 V 
(C) 6.42V (D) 8.56 V 
15. E? for the cell, Zn|Zni, || Cuz |Cu; is 1.1 V at 25°C. The equilibrium constant for the cell 


reaction Zn + Cu, ——Cu + 2п is of the order of 


(A) 1077 (B) 10? 
(C) 107” (D) 107 
Rough Work 
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Paragraph for Question Nos. 16 to 18 


In oxoacids of phosphorus, P is tetrahedrally surrounded by other atoms. All these acids contain one P = 
О and P — OH bond. Тһе oxoacids in which phosphorus has lower oxidation state (less than +5) contain, 
in addition to P = О and P — OH bonds, either P — P (e.g., in H4P2Oe) or P — H (e.g., іп H3PO2) bonds but 
not both. These acids in *3 oxidation state of phosphorus tend to disproportionate to higher and lower 
oxidation states. For example, orthophosphorous acid (or phosphorus acid) on heating disproportionate to 
give orthophosphoric acid (or phosphoric acid) and phosphine. 

4H,PO, ——>3H,PO, +PH, 


16. H,PO, +CuSO,—>(X), a red ppt. 


X is: 

(A) Cu (В) СиО 

(С) СиО (D) Син; 
17. P, (white) + J(an alkaline solution) ——>K (reducing gas) +L 


L + dil. Н504 — N (ppt.) + M (oxyacids Р) 
N gives apple green colour in the flame. 
Thus J, K, L, M and N respectively are: 


) 
(B) Ca(OH)», P2H4, Ba(H;PO;)s, H3PO2, CaSO, 
(C) Ва(ОН),, РН:, Ba(H;PO5)s, H3PO;, BaSO, 
(D) Ва(ОН),, Р-Н,, Ba(H;PO5);, НзРО», Ва5О, 
18. Which of the following represents the isopolyacid of phosphorus? 
(A) Ї О (В) P P 
| 
шилэн шаал 
Ó—H O—H ОН сан 
Дан 208! ши? 278 
m EE E: iE EET тах 
OH n OH OH 
Rough Work 
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SECTION-B 
(Matrix Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column II are labelled p, q, г, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 


9 с “ > 


If the correct matches аге A – p, s and t; B—q andr; C - p and q; апар ~ s 
and t; then the correct darkening of bubbles will look like the following: 


1. Acids given in Column — | are treated with OH” and then with Н“, if required. The results are given 
in Column — Il. Match correctly: 
Column - I Column - Il 
(A) 2-рогторгорапоіс acid (p) Product is optically active 
(В)  3-bromobutanoic acid (q) Product shows geometrical 
isomerism 


(C)  4-bromobutanoic acid (r) Involves 542 attack 
(D)  5-boromobutanoic acid (s) Product contains a ring 
(t) Product contains - OH group 


2. Match the reactions given in Column-l with the facts given in Column-ll: 
Column - | Column - Il 
(A) CH3 (p) Develops a racemic mixture 
"t СН, 
H~ | НСЗ 9 
СН, 
HC 
CH3 
(B) D (q) An alkene is obtained 


н-ң, 90 


N 


C2H5 
(One enantiomer) 
(C) D (r) Configuration is retained 
H3C CN —в®°, 
CoHs 
(One enantiomer) 
(D нс Сн | (5) Product may contain deuterium 


D 
(One isomer) 


(t) Мо stereogenic centre in the 
product 


Rough Work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 


If a function y = f(x) is such that ғ (х) < 0, then ihe number of integral values of ‘a’ for which the 
major axis of ellipse f(a + 11)х? + Қа” + 2a + 5)y? = Қа + 11)f(a^ + 2a + 5) becomes x-axis is 
(B) 


(C)3 (D)4 
2: In a AABC, A, B, C are in АР and a, b, c are in GP then value of a? + b? + c? — a°b — bc – c’ais 
(A) 0 (B) 1 
(C) 3 (D)4 
3. The four points A, B, C, D in space are such that angle ABC, BCD, CDA and DAB are all right 
angles, then 
(A) A, B, C, D cannot be coplanar (B) A, B, C, D are necessarily coplanar 
(C) A, B, C, D may or may not be coplanar (D) no such points A, B, C, D exist 
4. b and c are arithmetic means between a and d (а > d > 0) and h and k are the geometric mean 
between a and d then 
(A) bc is always greater than hk (B) bc is always less than hk 
(C) bc may be equal to hk (D) none of these 
5. If P be a point on ellipse 4х2 + y? = 8 with eccentric angle 1 Tangent and normal at P intersects 
the axes at A, B, A' and B' respectively. Then the ratio of area of AAPA' and area of ABPB' is 
(A) 1 (B)2 
(C)3 (D)4 
Rough work 
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6. If sin x + sin y > cos a cos x Ух є R then sin у + cos a is equal to 
1 
A) = B) 1 
(А) 5 (8) 
(C) (D) -1 
| inx f x 
7 Let |= ЕЕ dx апа J = [222 ах . Then which опе of the following is true? 
о vx о Vx 
2 2 
(Aie andere (Bud майыша 
2 2 
(Оа ced ume етсш 
8. Tangent to hyperbola ху = c? at point P intersects the x—axis at T and the y—axis at T’. Normal to 


hyperbola at P intersects the x—axis at N and the y—axis at N’. If the area of the triangles PNT and 
РМТ” are A and A’ respectively then 1; ls is equal to 
(A) с” (B) 


ak 


с2 


(С) 


Multiple Correct Choice Туре 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. If 2sin? (Ecos? 3 -1-сов(лвіп2х), хж (20-02, n el, then 
2229 m 
(A) cos 2x is — (B) cos 2x is — 
5 2 
(C) tan x is Ш (D) tan x is E 
2 3 
Rough work 


 ——————————————————————————————  — 
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10. A circle having centre at C is made to pass through the point P(1, 2), touching the straight lines 
7x-y=5andx+y+13=0atAandB respectively, then 
(A) area of quadrilateral ACBP is 100 sq. units (В) radius of smaller circle is /50 
(C) area of quadrilateral ACBP is 200 sq. units (О) radius of smaller circle is 10 


11. If ax? + bx + c = 0 has no real root and a + b + c < 0 then 
(A)4a-2b+c>0 (B)4a-2b+c<0 
(C) 13a + 5b + 2c < 0 (0) 56 – 25а-с> 0 
12. Let f(x) = (x + |x|) |х], then for all x 
(A) f is continuous (В) f is differentiable Ух є R 
(С)? is continuous (D) f" is continuous 


Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 13 to 15 


Read the following write up carefully and answer the following questions: 

At times the methods of coordinates becomes effective in solving problems of properties of triangles, we 
may choose one vertex of the triangle and one side passing through this vertex as x—axis. Thus, without 
loss of generality, we can assume that every triangle ABC has a vertex B situated at B(0, 0), vertex C at 
(a, 0) and A as (h, k). 


13. If in AABC, AC = 3, BC = 4 medians AD and BE are perpendicular, then area of triangle ABC 
must be equal to 


(A) 47 (В) 4/11 
(С) 2/2 (D) /13 
Rough work 


 ————————————————————— —— 
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14. Suppose the bisector AD of the interior angle A of AABC divides sides BC into segments BD - 4, 
DC = 2. Then we must have 


(A)b>candc<4 (В) b є (2, 6) апас <1 
(С) b е (2, 6) апа с e (4, 12) (D) none of these 
: _ Е Бы я BE 3 
15. If altitude, CD = 7, AE = 6 and E divides BC given that cca then c must be 


(А) 243 (B) 5/3 
(C) 45 (D) 443 


Paragraph for Question Nos. 16 to 18 
Read the тоате write up цанын and answer the following questions: 


Let f(x) = 12x ays so dy + 4x 


16. The maximum value of f(x) is 
(A) (8) 5 
(С) 16 (0) == 
17; The number of solutions of the equation |+ (|х) = e" 
(A) 0 (B) 2 
(С)4 (D) 3 
18. The range of f(-2*) is 
(A) (7, 0) (B) (0, oo) 
1 1 
16:31 о (1. =) 


Rough work 


 ———————————————————————————— —m 
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SECTION - B 
(Matrix Type) 


This section contains 2 questions. Each question contains statements given 
іп two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ІІ are labelled p, q, г, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A – p, sand t; B — q andr; C - p and q; апа D - s 
and t; then the correct darkening of bubbles will look like the following: 


е с “ > 


1 -2 
1. Let f(x)= о яо 9 where [.] represent G.I.F. and g(x) = sec x, x є R — (2n + 0) 2: 
Ix] ; xe[0, 2] 2 
Match the following statements іп column-I with their values in column-Il in interval (-%, = : 
Column - | Column - Il 
(A) Limit of fog exist at (p) -1 
(В) Limit of gof does not exist at (q) n 
(C) Points of discontinuity of fog is/are (r 5r 
6 
(D) Points of differentiability of fog is/are (s) -л 
T 
t 2 
(t) 3 
2. Match the following column-l with column-ll. 
Column -I Column - Il 
(A) One ball is drawn from a bag containing 4 balls and is found to | (p) 9 
be white. The events that the bag contains 1 white, 2 white, 3 
white and 4 white balls are equally likely. If the probability that all 
the balls are white is - then the value of p is 
(B) From a set of 12 persons if the number of different selection of a | (q) 3 


committee, its chairperson and its secretary (possibly same as 


chairperson) is 13-2'°m then m is 
(C) If x, y 2 > О and x + y + z = 1, then the least value of | (г) 8 
5x 5y 52 
+ + 
2-x 2-у 2-2 


і5 


(= (5) 6 
(D) Ул. "C. "Сұ, is equal to 
K=1 
12x21x19x17x.....x3 


Hi x212 xp the pis 


Rough work 
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z FULL TEST -I 

» СРарег- 1) 

ш 

E Q. No. | PHYSICS CHEMISTRY MATHEMATICS 
- 1. с А р 

= 2. с А А 

E 3. A B B 

2 4. С С А 

= 5. D B D 

o 6. С С B 

2 7. A D B 

Ф 

o 8. A с B 

5 9. с,р A,C,D A,C 

© 10. [АС А, С А, В 

N 11. A,C A,B,C B, C,D 

Š 12. A,B,C,D А,В А,С 

2 13. [А B B 

9 14. A A C 

S 15. C B D 

© 16. B D B 

B 17. D A B 

S 18. A D A 

т (А) > (s) (A) > (p. г, t) (A) > (p, аг, s) 
pm 1 (B) > (р) (B) -> (а) (В) > (р) 
2 (C) (p) (C) — (г, 5) (С) > (9, s) 
E (0) > (9, г) Ae д.) (D)> (p. 1) 
© (A) > (г) (A) > (р, q, s) (А) — (5) 
N 2 (В) > (q) (B) — (p, s) (B) > (t) 
o | (C) > (9) (С) > (г, s) (С) > (9) 
ж (О) — (5) (D) ^ (9 € (D) (s) 
£ 

~N 

e 

e 
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Physics PART -I 
SECTION - A 
1. Е?= №2 (у - V, - V +0 
As, E = VR 
VR = V = 220 V 
|= NART amp 
R 100 
3. Equivalent circuit can be drawn as 
79 CT C 2/3C C 50 
Equivalent capacitance = С. d = 
30 1 e € 
С 
D E 1-4 
С (8 С C 
| | 
> "I TC Е: = E 
Lg C 19C/11 
---- -- 
4. This is simply discharging of a capacitor. 


д = Ое" where C = 4neor 


5. When the circuit will reach to steady state the inductor will given zero resistance. Hence the entire 
current will only pass through it. 
6. X= H+2H _ 3H 
2 2 
8. Here V « 1/г 


r — distance between Sun and Planet. 


9. (y—h)+ Ax? +h? = / 
dy x dx 
+ =0 
dt [x24 h? dt d 
dy = x dx 
dt х2 +h2 dt 
dy 3 
dt 5^ 
[Ug = Z VA (i) 
diy E" n? 
2 A2 213 
dt (x? +п2)32 
2 16 
a p 
B ^ (БУЗ 
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10. Mg - T = Ma 
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2.1) 


T=ma 
Solving (i) and (ii) 
.. Mg 
(M+m) 
FBD of man N 
Ма-М-Ма 
_ Mmg IE 
(M 4- m) 
Mg 
21m 
11. Т-----3.148. 
qB 
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Chemistry PART - Il 
SECTION - A 
О О О 
ВЕ E S E ж -! 
О OH Et 


СОО 
3 
1 HO—C—H 
H—C—OH 21 
2 Н-2С--ОН | | 
H—ÉC—OH 3l О Cyclic forms of diastereomers that differ 
ЦЭ О апа Da me only in the configuration of C1, are known 
H—4c—OH as anomers. 
H—4c—OH 5) 
5 H—C 
H—C el 
CHOH 
бсн,он 
The configuration differ only at carbon по. 1. 
4. For equimolar solutions, п; = n2 
^X, =0.5 and 0.5 
P, =X, xP} =0.5x 160 = 80 mm 
Р, =x, xP? 20.5x60 = 30 mm 
Prota = 80+ 30 = 110 mm 
: > Р, 30 
Mole fraction of toluene in vapour phase = =——=0.27 
Роа 1 10 
5. Entropy is a state function, і.е. the change entropy depends upon the initial and final states of the 


system and not on how that change is brought about. 


 —————————————————————————————— - 
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0.6A, 


AJAJAJA 


d —orbitals in symmetrical 


-0.4A, 


field of ligands ү 


11514 


high spin d* configuration 


in an octahedral field 
CFSE = 3(- 0.4) A, + 0.6 A, =-1.2A,+0.6A, = -0.6A, 
: E -13 

8. Given (Ko ) œ - 5x10 

KBr + AgNO, ——>AgBr + KNO, 

Given, [AgNO;] = 0.05 M 

= [Ag' |-|МО; | = 0.05M 

| Ав” ||Br ]=(K,,)AgBr = 0.05х [Вг |-5х107% 
5x10" 

0.05 

г. [Br |-(Квг|-1х1077М 
wt. of KBr = 1x10 x120 =1.20x10° gm/ litre 


-1х1077М 


> Вг | 


10. ; 
Br 
—— Plane of symmetry 
11. (А) РһҺ-СН,-ОнН——*“*®=_›рһ-СН;-С1+2п(Он)С!(їттейїаїе) 
(white turbidity ) 
CH, - CH, - ОН — ез eset y CH, — CH, - CI - Zn(OH)CI (slow) 


(B) Рп-СН,-ОН--даэ  -»РНСН,С1-20(ОН)С! (immediate) 
(White turbidity) 
Ph -OH— вё? >No reaction under normal condition 
(C) (CH, ), CH- OH—$s > (CH, ), CH- Cl- Zn(OH)CI (Moderate rate) 
(White turbidity ) 
CH, - CH, - CH, - CH, -OH—°_>CH, - CH, - CH, -CH, -CI«Zn(OH)CI (Slow) 
(White turbidity) 
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12. 


13. 


14. 


15. 


16. 


17. 


H,S +0, »Н,0--5-0, 

PbS + 40, ——>PbSO, + 40, 
350,-0,--»380, 

3SnCl, -6НС1-0, » 38nCI, -3Н,О 


Zn+Fe*? —_>Fe+ Zn? 
Е-Е OUS Қ 
n 
Given, E = 0.2905 
— 0.2905 = E? ко 0.01 
2 0.001 


= 0.02905 + 0.0295 log10 
= 0.2905 + 0.0295 
= 0.32 


.po _ 0.0591 


logK 


eq 


-> 0.32- E logK,, 


0.32 
= 0.0295 
=> K,, =10 


For 1 mole of O; 
p.320 (ie 2, зо" | 


Or = mol of Al to change into AI? ions. 


n=4 
Thus, AG = -nEF 
_,¢ - AG _ +827000 ,,, volt 
nF 4x96500 
2 0.059 1.1x2 
EL —5 О9К,, — л = 37.2881 = logK,, 


=> Кы = 1.910%" 


Copper sulphate when reacts with hypophosphorus acid, gets reduced to cuprous hydride. 
4CuSO, + ЗН,РО, -6Н,0---»2СЫН, +3H,PO, + 4H,SO, 


3Ba(OH), + 2P, + 6H,0 ——»3Ba(H;PO, ), + 2PH, 


(J) (L) (K) 
Ba(H,PO, ), +H, SO, ——>BaSO, + 2H,PO, 
(L) (N) (M) 
gives apple 
green colour in 
the flame 
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H,P207 (pyrophosphoric acid) is а tetrabasic acid, i.e. 4-hydroxyl groups are present. It is 
prepared by removing one water molecule from two molecules of orthophosphoric acid. Each 
phosphorus atom lies in same tetrahedral environment, so called isopolyacid. 


О О О 
цагг ен + Ho} oH c» E NOR NES 
ÓH OH ÓH OH 
SECTION-B 


(A) шанаға EE Н,С--СН--СООН 
Вг ОН 
(В) нас үн СНСООН М 5 н,с—сн==СНн—СООН 


Вг 


А 
Г (e) 
H»C——CH,——CH,——C—OH —*?— H5C——CH5——CH5 їй ш 
О 


| 
шог 
Do REEL QD эст OU © 
Br O 


Reactions А, С, and D show S,2 reactions. 


In case of (A), compound given іп (A) exchanges — H with - D and becomes racemic. 

In case (B), compound in (B) reacts through a carbocation and gives racemic mixture. 

In case of (C), no bond attached to the stereocentre breaks in reaction of (C), so retention. 

In case of (D), compound in (D) gives Hoffmann elimination and it is an example of anti- 
elimination. Product does not have any stereogenic centre. 


D 
Reaction(B)gives H3C ОН (d./- form) 
C2H5 
D 
Reaction(C)gives H3C COOH 
C2H5 
НзС, сну 


Reaction(D) gives (No stereocentre) 
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Mathematics PART - Ill 


SECTION - A 


1. We must have Қа?” + 2a + 5) > f(a 11) 
= а? + 2а+5<а + 11 
> a е (-3, 2) 
-. а сап take values -2,-1, 0, 1 


2. ЛАВС is equilateral 
>a=b=c 


3. AC? = AB? + BC? (1) 
BD? = BC? + CD? ДО) 
CA! = CD? + DA? 2... (3) 
DB? = DA? + AB? (4) 
Equation (1) + (3) and (2) + (4) gives AC = BD 
So, equation (1) and (2) give AB = CD and equation (2) and (3) give BC = AD 
So A's CBD and ADB are congruent > ZCBD = Z ADB = 90? - ZABD 
= ZCBD + ZABD = ZCBA = DB lies in the plane of AABC, so the points are coplanar 


4. Let a—d = 3t; then bc = (d + zt)(d + t) = d? + 3td + 2€ 
Ase Sena 45 hk = SL rata < bo 
d d d 
=> be > hk 
5. Clearly P -(1, 2) 


Equation of tangent at P is 4x(1) + y(2) = 8 
=> А = (2, 0) and В = (0, 4) 
Similarly normal at P is 2x – 4y = 6 


— A'(-3, 0) and e (o. 2) 


04 1 
2. Area вРВ'- 211 2 1 -2 and Area APA'=5 
03 4 
2 
-. Ratio = 4 
6. Ав біп x + sin y > cos а cos x Y X є R 


Let x--5 >siny>1=siny=1 


=> 1+sin X > COS a COS X 
=> cos а cos x – sin x < 1 


= Xcos?^a41-21-— cos a = 0 = siny + соѕа = 1 + 0 = 1 
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Equation of tangent х + у = 2ct > T = (2ct, 0) and T' = (o 26) 
Equation of normal ix ty = c(t - 1) “Ме “4 -2) J “Ме о 41- Э] 


= NT--S ect; N'T'2 c? +2 
t t 


4 
= А-5) :0|2 612 2 ТИ {3 + ©|с{ 
21 Ї ^ cliti) 
ж ee Тэ 22 
A ltt) А А c 


We have 2sin? (Zoos? 3 = 2sin? Е 2] 


=> cos^x = sin 2x > cos x(cos x - 2 sin x) = 0 
=>1-2tanx=Oascosx#0 


eae and cos 2x = 3 
2 5 


Clearly, the point lies on 7x —- y = 5 

Also, centre of the circle must lie on the bisectors of the 
lines 

x+y + 13 = О апа 7x- y – 5 = 0 given by 

х+у+13 ,7x-y-5 


М2 450 
Let (h, К) be the centre of the circle, then h — 3k = 35 
(1) 
and 3h+k=15 2... (2) 


Clearly CB is perpendicular BP > E x7=-1>h+7k-15=0 | ... (3) 


= X- Зу = 35 and Зх + у + 15 = 0 


On solving, ме get centres as С; = (29 – 2) and С; = (-6, 3) 
= 12 =800 and г2 = 50 = smaller circle has radius = 4/50 


Therefore area of quadrilateral ACBP = 21, 450 x 200 | sq. units 


Let f(x) = ax? +bx+c and f(1) =a + b + c < 0 => f(x) <0 forall x e R= f(-2) <0 = 4a - 2b + c < 
0 

Again ҚЗ) + f(2) < 0 = 13a + 5b + 2c <0 

Also f(-5) < 0 = 25a — 5b + c < 0 > 5b – 25a -c > 0 
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i f(x) = (х-х)(-х)=0 ; х<0 
(x+x)x=2x? ; x20 


=> f is continuous and differentiable 


NON 0 ; х<0 
Again Го) |. S es 


=> Ғ(х) is continuous but not differentiable at x = 0 


13. Taking B as origin, BC as x-axis and A as (h, k) and 
C(4, 0) 


We have D = (2, 0) and E = (125 К) 
=> К? + (h + 4)(һ – 2) = 0 у) 
Also AC = 3 > (h-4y +кҝ=9 . ... (2) 


And area = ax 4xK = Ж 


Solving (1) and (2), we get h -3 and K = i 

г. AABC = 4/11 
14. Let AD be angle bisector > яв BD —c-2b 

AC DC 
Nowb+c>a>bt+c>6>5b+2b>6>b>2 
.. b^ +462 -6 

дэ qc ena SPORIS ABA nd Cons SAU mG nes 12) 
15. BE _ 3 take BE = 3K and EC = 4K 

EC 4 


— A must be (3K, 6) 


Now equation of line BA is y = = 


=> Ky- 2x =0 | 
Since perpendicular from с on AB = 7 y 
ea? d 
үк? +4 3 
Now c? = (6-0)? +(3K—0)* = 36 + 9K? = 36 + 12 
= c = 448 = 443 


1 1 
16-18. Let 12| yf(y)dy - a and 20 (y^tty))dy +4=b 
0 0 


= f(x) = ах? +0х = f(y) = ay? + by 
1 1 
> f(x) = 12x? | y (ay? + by)dy + 20x у? (ay? +by)dy + 4x = 12x? ЕРЕСБЕЕ 
0 


5 3 5 4 
>a=3at+4b>a=-2b vae) 
апа 4a+5b+4=b>a+b=-1 ба (2) 
>a=-2,b=1 


- f(x) =-2x? +x 
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SECTION - B 
-2 | xe[-2 1) 
Clearly we have f(x) 24-1 ; xe[-1,0) and g(x) = sec x; x є В ~ (2x + 1) 2 
х ; xe[0, 2] 2 
-2 ; secxe[-2 -1) 
We have fog(x) -4 -1 ; secxe[-1 0) 
secx ; зѕесх є [0, 2] 
2: ЕЗ CIE: ^5 ық i 
3 3 3 3 
7 ї0805)-4 -1 ; X--m, п 
seo ; 21 4 
3 3 
Limit of fog exist at x = -л, л, -1, points of discontinuity of fog are -л, x and points of 


differentiability of fog are —1, = 


sec(-2) ; xe[-2, -1) --3) 
Again g(f(x)) = < ѕес(–1) ; x e[-1, 0) 
secx | x € [0, 2]- g 
Limit of g(f(x)) does not exist at x = —1 


(A) Let Ej; i = 1, 2, 3, 4 represents the events that the bag contains | white balls: Clearly 


P(E) = i . Let W be the event that the ball drawn is white then, 


ew = Yee) Р( 8) - 3d 2-9 


І 
E МЕРЕ 14 2 p 
W P(W) 5/8 5 15 
(B) Required number of ways 
SG Gs [46 12«70. 4-7 0. L0 9C. Те os Cpt Cz) 


Now Р >p=6 


[58.993 805320 e Е ое ао а ее ее 266» PC) 


12 12 
= Уг. "c, +12) °С, = 12х21" +12х11х219 
г=1 г=2 
= 13 х 2'0 х 12 = 13 х 2'0 х те т = 12 

(С) Эх | Sy 52 р, x n y x 2 
2-х 2-у 2-2 2-х 2-у 2-2 
EE х-242 у-2+2 2-242 -5|-342 1 1 1 

2-х 2-у 2-2 2-х 

Now apply A.M > H.M on 2 – x, 2- y and 2 – 2 
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2-х-2-у-2-2 3 1 1 1 
==: 
3 1 1 1 2-х 2-у 2-2 


5x Бу 52 
+ + —— 
2-х 2-y 2- 


-. Least value = 3 

ч 12 11 22 (гї 2 2 22! 
(D) Ул2к "c. "Cka =12? (Ie). = 12? A= 

K=1 K-4 ! ! 


‚21-19.17....3_ 
11! 


Непсе 


= 12 
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FIITJEE JEE (Advanced), 2013 
FULL TEST - І 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

. Each partis further divided into three sections: Section-A, Section-B & Section-C 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section — A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries *3 marks for correct answer and — 1 mark for wrong answer. 


500 Ranks & 3542 total selections in IIT-JEE 2012 


Section — A (05 — 09) contains 5 multiple choice questions which have more than one correct 
е answer. Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 

с 

= . Section — В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
2 columns. Statements in the first column have to be matched with statements in the second 
= column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
e be awarded. There may be one or more than one correct choice. No marks will be given for any 
e wrong match in any question. There is no negative marking. 

N 

c) . Section - C (01 — 08) contains 8 Numerical based questions with answers as numerical value 
e and each question carries *4 marks for correct answer and — 1 mark for wrong answer. 

= 

O 

N 


Name of the Candidate ЕТТ 
[ЇЇ ЛГ ЙЛ 


[women — | 111 


From Long Term Classroom Programs and Medium / Short Classroom Program 4 in Top 10, 10 in Top 20, 43 in Top 100, 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x107% J-s 
Charge of electron е-1.6х1079С 

Mass of electron m. =9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure P, = 10° N/m? 
Gas constant R= 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” тог” 
0.0821 Lit atm K” mol" 
1.987 = 2 Cal K ! mor" 
6.023 x 10? 

6.625 х 10% J.s 

6.625 x 107” егд-8 
96500 coulomb 

4.2 joule 

1.66 x 10777 kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 
1еу 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Pb-207, U=238. 
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Physics PART - | 


SECTION – A 
Single Correct Choice Type 
This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


out of which ONLY ONE is correct. 


1. In the given figure an impulse J is given to the block of mass m in the 
downward direction. As a result of the impulse O 


(A) both the blocks start moving with = in opposite directions Li 
m 


(B) both the blocks start moving with = in opposite direction 2m[ 7 


(C) the centre of mass of the system is moving downwards 

(D) the centre of mass of the system is not moving 
2. In the given electrical circuit electric Potential of point B is в 6V 1Q 
(A) 6 VOLT (B) 5 VOLT 
(C) 4 VOLT (D) 3 VOLT 30 


3. Choose the incorrect statement about the coefficient of restitution 
(А) it is defined as the ratio of relative velocity of separation to the relative velocity of approach 
(B) it is defined only for two colliding bodies 
(C) itis defined for colliding parts of the smooth body along the normal to the striking surface 
(D) while calculating the velocity of approach and separation we take the velocities of centre of 


mass of the bodies 


4. A bar magnet M is allowed to fall towards a fixed conducting M 
ring C. If g is the acceleration due to gravity, v is the velocity 


of the magnet at t - 2s and s is the distance traveled by it in 
the same time then Tr 
(A) v> 2g (B) v « 4g 3g 
(C) s > 2g (D) s « 2g | 1 
С 
Rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


5. Which of the following are true for a satellite in an orbit. 
(A) itis a freely falling body 
(B) its velocity is constant 
(C) it suffers no acceleration 
(D) it does not require energy for its motion in the orbit 


6. The molar heat capacity for an ideal gas 
(A) is zero for an adiabatic process 
(B) is infinite for an isothermal process 
(C) depends only on the nature of the gas for a process in which either volume or pressure is 
constant 
(D) is equal to the product of the molecular weight and specific heat capacity for any process 


їл A particle is projected at an angle Ө = 30° with the horizontal, with a velocity of 10 m/s then 
(A) after 2 s the velocity of particle makes an angle of 60° with initial velocity vector 
(B) after 1 s the velocity of particle makes an angle of 60° with initial velocity vector 
(C) the magnitude of velocity of particle after 1 s is 10 m/s 
(D) the magnitude of velocity of particle after 1 s is 5 m/s 


8. The figure shows a block of mass m placed on a smooth 
wedge of mass M. Calculate the value of M' and tension in the 
string, so that the block of mass m will move vertically 


downward with acceleration 10 m/s?. (Take g = 10 m/s?) 


(A) the value of M' is мэ. 
1-с010 
(B) the value of M' nan’ 
1-іап0 
г . . Mg 
(C) the value of tension in the string is --- 
tan 
. . Mg 
(D) the value of tension is —— 
cot 0 
Rough work 
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9. In the figure, there is a uniform conducting structure in which 
each small square has side a. The structure is kept in uniform 


magnetic field B. 
(А) The magnetic force on the structure is 2/2iBa . 


(B) The potential of point B = potential of point D. 
(C) Potential of point O = potential of point B. 
(D) 


D) The magnetic force on the structure is V2 iBa . 


SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column 1 are 
labelled A, B, C and D, while the statements in Column ІІ are labelled p, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are А – p, and t; B-qandr; C- p and q; and D – s 
and t; then the correct darkening of bubbles will look like the following: 


1. A real object is being seen by optical component listing in column A and nature of image of this 
object is listing in column B : 
Column A Column B 
Nature of image 
(A) Convexlens. (p) Real. 
(B) Convex mirror. (q) Virtual 
(C) Concave lens. (r) Erect. 
(D) Concave mirror. (s) Inverted. 
2. Column A lists type of decay and the column B lists reason of decay (reason for instability of 
nucleus) 
Column А Column B 
(A) y-decay. (p) Nucleus is too large. 
(В) о-аесау. (4) Nucleus has too many neutrons relative to 


(С) В minus decay. 
(D) p plus decay. 


number of protons. 

(r) Nucleus has excess energy. 

(s) Nucleus has too many protons relative to 
number of neutrons. 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 8 questions. The answer to each of the questions is a single-digit 
integer, ranging from O to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 апа 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. A body of mass m = 4 kg starts moving with velocity vo in a straight line is such a way that on the 
body work is pu done at the rate which is proportional to the square of velocity as given by P = 
0.693 


pv? where В = > Find the time elapsed in seconds before velocity of body is doubled. 


2. A sound source of frequency fo = 130 Hz is dropped from a height slightly greater than 250 m 
above the ground. At the same time a detector is thrown upwards with velocity и = 50 ms‘ along 
the same line. If the speed of sound is v = 300 ms”, if the oo (in Hz) detected by the 
detector after t = 5 s is 39 x n, find the value of n (Take g = 10 ms 


3. There is an isolated planet having mass 2M and radius 2R, where M and R are the mass and 
radius of the earth. A simple pendulum having mass m and length 2R is made to small 
oscillations on the planet. The time period of SHM of pendulum is (0.7 K + 0.5) seconds. Find the 


value of K. (take x = 3.00, g = 10 mis’, J2 = 1.41) 


4. In the arrangement shown the rod is freely pivoted at 
point O and is in contact with the equilateral triangular 
block which can moves on the horizontal frictionless 
ground. As the block is given a speed v forward, the 
rod rotates about point O. Find the angular velocity of 
rod in rad/s at the instant when 0 = 30°. [Take v = 20 


m/s, а = 1m] 9 


5. Radiation from hydrogen gas excited to first excited state is used for illuminating certain 
photoelectric plate. When the radiation from some unknown hydrogen like gas excited to the 
same level is used to expose the same plate, it is found that the de—Broglie wavelength of the 
fastest photoelectron has decreased 2.3 times. It is given that the energy corresponding to the 
longest wavelength of the Lyman series of the unknown gas is 3 times the ionization energy of 
hydrogen gas (13.6 eV). Find the work function of photoelectric plate іп eV. (Take (2.3)? = 5.25. 


Rough work 
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6. Water is filled in a uniform container of area of cross section A. A 
hole of cross section area a (<< A) is made in the container at a 
height of 20 m above the base. Water streams out and hits a 
small block placed at some distance from container. With what 
speed (in ms”) the block should be moved such that water 


streams always hits the block. (Given i-a (Take g = 10 


тв) 


7. A spherical hole of radius 5 is drilled from a planet of mass M as shown 


in the figure. If the gravitational acceleration at a point on the surface of 
the planet just above the hole is N x 1.1 m/s?, find the value of N. 
[Given : G = 6.6 x 107“ N.m?/kg?, R = 6 x 10° m, M = 6 x 10% kg] 


8. A non-conducting ring of radius R having uniformly distributed 
charge Q starts rotating about х-х axis passing through 
diameter with an angular acceleration о as shown іп the  ,' < А 
figure. Another small conducting ring having radius а (а << К) 
is kept fixed at the centre of bigger ring is such a way that axis 
xx’ is passing through its centre and perpendicular to its plane. 
If the resistance of small ring is г = 10, find the induced 
current in it in ampere. 
16x10? 


Ho 


(Given а= С, R=1m,a=0.1 m, a = 8 rad/s’) 


Rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 4 multiple choice questions numbered 1 to 4. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


w 
1. A 75 gm 444) aqueous NaOH solution is distilled for some time. The water collected has а 
w 


mass of 25 gms. To this distilled solution X gms of KOH(s) is added, so that molality of OH ion in 
the resulting solution becomes 5. Find X? 


(A) 7 (B)9 
(C) 7.4 (D) 8.2 
2. 
The above reaction follows bimolecular paths. Find the major product of the following : 
(A) Saytzeff alkene (B) Hoffmann alkene 
(C) alcohol (secondary) (D) alcohol (tertiary) 
3. А 1.025 gm sample containing a weak acid HX (mol. wt = 82) is dissolved in 60 ml НО and 
titrated with 0.25 M NaOH solution. When half of the acid is neutralized the pH was found to be 
5.0 and the pH at equivalence point is 9.0. Calculate the percentage of HX in the original sample. 
(Assume law of conservation of volume is obeyed) 
(A) 4096 (B) 8095 
(C) 65% (D) 7896 
4. The half life of a radioactive substance is 20 minutes. The approximate time interval (t; — ti) 
between the time t; when 2/3 of it has decayed and t, when 1/3 of it has decayed is : 
(A) 14 min (B) 20 min 
(C) 28 min (D) 17 min 
Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


5. Find out which of the following statements are true : 
(A) Bothe pH and POH decreases with rise in temperature for pure Н:О. 
(B) pH decreases while POH increases with rise in temperature for pure H20. 
(C) The pH scale shortens with increase in temperature. 
(D) K, increases with rise in temperature as dissociation of water is exothermic. 


6. Which of the following statement(s) is(are) wrong ? 
(A) Hg2Cl, in soluble in cold H2O. (B) Hg2Cl; dissolves in hot H2O. 
(C) Hg?Cl gives a white ppt with NH4OH. (D) Но2СІ; is used as a purgative. 
T. Among the following, the heteropolymer is/are : 
ї ї ї ї 
(А) HN - CH, - C - NH - (CH; - C (B) HN - (СН,), - NH - C- (CH), - C 
n n 
H 
[оң - eus cu- cti - en - 6 | " 
(C) (D) fo ra CH,-C-O TH CH,-C 
CH, CH,CH, 
8. The observed rate of a chemical reaction is substantially lower than the collision frequency. One 


or more of the following statements is/are true to account for this fact. 
(A) the reactants do not have the required energy. 

(B) the partners do not collide in the proper orientation. 

(C) collision complex exists for a very short time. 
( 


D) collision frequency overestimates the number of effective collisions. 

9. 5 ml of 0.5 М K;SO, is added to 10 ml of 1 М Васі, solution. What will happen? 
(A) Freezing point will increase (B) Boiling point will increase 
(C) Freezing point will decrease (D) Boiling point will decrease 


Rough Work 
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This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are A – p, s and t; B- q and r; C - p and q; and D - s 


10 


SECTION-B 
(Matrix Type) 


е с с 


апа t; then the correct darkening of bubbles will look like the following: 


1. Match the following and write the correct pairs. 
Column - І (Polymer) Column - Il 
(A) Terylene (p) Poly amide 
(В) Муіоп-6,6 (д) | Addition polymer 
(С) Starch (r) | Condensation polymer 
(D) Teflon (s) | Polyester 
(t) Natural polymer 
2. Match the following and write the correct pairs. 
Column - | Column - Il 
(A) H3PO3 (р) Mono basic 
(В) HPO; (9) | Dibasic 
(С) НРО (г) Disproportionation 
(D) H;PO; (s) | Oxidation state of P is +5 
(t) | sp? hybridization 


Rough Work 


Á —Rm 
ЕПТЈЄЄ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I(Paper-2)-PCM-JEE(Advanced)/13 


SECTION - C 


Integer Answer Type 


This section contains 8 questions. The answer to each of the questions is a single-digit 
integer, ranging from O to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. OH 


НСМ-НСІ H4O* 
anhydrous AICI, Р > а 


Find the degree of unsaturation іп P. 


2. In the reaction [CoCl,(NH,),]° +Cl — [CoCl,(NH,),]+NH,. How many isomers of the 
(CiS) 
product (co-complex) is obtained. 


3. One mole of Borax is dissolved in H20 and the solution volume is made up to 2L. Calculate the 
minimum number of moles of NaOH required to neutralize the solution. 


4. A compound AB has a rock salt structure with A : B = 1: 1. The formula weight of AB is 6.023 Y 
amu. And the closest distance between A and B is Y'? nm. The observed density of the lattice in 
kg/m? is : 

Rough Work 
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5. CH, NO, СООН 


E i liad ваа 
Cl CN Ph 
Calculate the number of stereoisomer possible for the above compound. 


6. A vessel fitted with a weightless, frictionless piston of 0.025 m?, contains excess conc. Of НСІ. 
The piston moved 1 m outward when 0.075 kg iron fillings were added at 300 K. The solution left 
behind was found to contain Fe(II). The approximate purity of the iron sample is x x 10. Find x ? 


7. Number of B — О bonds in diborate ion (В,О,) is 
8. Benzaldehyde, on reaction with aniline forms Schiffs base. The number of x bonds іп Schiff's 
base is 
Rough Work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 4 multiple choice questions numbered 1 to 4. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 


Consider a point P(at^, 2at) on the parabola у? = 4ax, A focal chord PS (5 focus) is drawn to meet 
parabola again at Q. From Q, a normal is drawn to meet parabola again at R. From R, a tangent 
is drawn to the parabola to meet focal chord PSQ (extended) at T. The area of AQRT is 


ЇЇ 11 
A) 8a? t? +— B alten 
(A) | Ч (B) 
2 3 4 
(C) л + 1 (0) 4а? [ +t] 
3 t t 
: А ; 1 : x-1 y-2 z-3 
2. Equation of plane which passes through the point of intersection of lines чут = Em - 2 and 
х-3 y-1 2-2 : : : 
Tum 3 and at greatest distance from the point (0, 0, 0) is 
(A) 4x + Зу + 52-25 (B) 4x + 3y + 5z = 50 
(C) Зх + 4y + 5z = 49 (D)x + 7у - 52 = 2 
3. If a > b» cand the system of equations ax + by + cz = 0, bx + cy + az = 0 апа сх + ay + bz = 0 
has a non-trivial solution, then the quadratic equation ax? + bx + c = 0 has 
(A) at least one positive root (B) positive roots 
(C) roots of opposite sight (D) image roots 
4. Solution of the differential equation (x - 2 sg (x - 2 
dx dx 
(A) 1e =c (B) Ž+e™ =c 
х 
(С) +e =c (D) -Ž +e =c 
Х 
Rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct. 


5: All the three roots of az? + bz? + cz + d = 0 have negative real parts (a, b, c, є R, a #0) then 
(A) ab > 0 (B) bc > 0 
(C) ad » 0 (D)a>0 
6. If a and B? are the roots of 8х2 — 10x + 3 = 0 then the equation whose roots are (a + iB)? and 
(a. — ip) can be 
(A) х2 +х+1=0 (В) х2-х+1=0 
(Cc) 1=0 (0) 2х2 +х+1=0 
Ix - 2| E x21 
7. If function f(x)=4y2 4x 8 
—-—+— ; x«1 
5 5 5 
(A) continuous at x = 1 (B) differentiable at x = 1 
(C) not differentiable at x = 1 (D) differentiable at x = 2 
8. Let à, b, с be three coplanar unit vectors such that à - b «6 = O. If three vectors р, 4, г parallel 


to à, b, с respectively and having integral but different magnitudes, then among the following 
options |р +q+7r| can take a value equal to 


(A) 1 (B) 0 
(C) V3 (D) 2 
9. Let ‘z’ be a complex number and ‘a’ be a real parameter such that z? + az + а? = 0, then 
(A) locus of zis a pair of straight lines (В) locus of zis a circle 
2n 
(C) arg(z) = T (D) |z| -іа| 
Rough work 


Á —Rm 
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SECTION - B 
(Matrix Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column I are 
labelled A, B, C and D, while the statements in Column II are labelled p, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches аге A – p, sand t; B- q andr; C - p and q; апар ~ s 
and t; then the correct darkening of bubbles will look like the following: 


1. Given pair of lines 2x? * бху + 2y! + 4x + 5y +a=OandlineL=bx+y+5=0 
Column - | Column - Il 
(A) If there exist 4 circles which touch pair of lines and the line L 1 
simultaneously then the value of b can be (р) 2 
(В) If there exist 2 circles which touch pair of lines and the line L | (а) 2 
simultaneously then the value of b can be 
(C) If there exist no circle which touches pair of lines and the line L | (r) 5 
simultaneously then the value of b can be 
(D) If there exist infinite circles which touch pair of lines and the line | (s) 4 
L simultaneously then the value of b can not be 
(t) 1 
2. Match the following column-1 with column-—ll. 
Column - | Column - Il 
(A) Number of integral values of K such that all solutions (x, y) to the | (p) 0 
system of equation x + 4y = 2K’ and x + y = K are such that x, y 
20is 
(B) Number of integers in the domain of function g(x) = In(cosx) is | (9) 1 
(C) If x > 0; then the value of expression (r) 2 
2212010 21. 2011 4. 2012 
(4sin ^x) — (1«cos x) — (14tan!x) is 
2010 2011 2012 
(1+cosec x) (1+secx)  (1«cot^x) 
S 3 
(D) Ifthe function f: R — (-b) > R - (1) defined by f(x) = -| (без |19) 
X+ 
b) is self inverse, then a + b can be 
(t) 4 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 8 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 апа 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. If largest constant such that Kabo ~ < (а +0)? +(a+b+4c) Y a, b, с> 0 is k then us is equal 
a+b+c 25 
to 
2. If y = f(x) satisfies f(x + 1) + f(z — 1) = f(x + z) vx, ze R апа ҚО) = 0 and Ғ(0) = 4 then f(2) is 
equal to 
3. If 52 <04<042<04< 5 , then number of values of 0 € (-5 z) satisfying 


(tan Ө — tan o4) (tan 0 — tan a2) (tan Ө — tan оз) – (> (tano - tano;)) is 


4. A quadratic equation with integral coefficients has two prime numbers as its roots. If the sum of 
the coefficients of the equation is prime, then the sum of the roots is 


dU 1 


e Х ho. 
5. Let |, = dx and l, = dx. The —— is equal to 
[= : Ес) le i 
6. In a right angled triangle ABC with C as a right angle, a perpendicular CD is drawn to AB. The 


radii of the circles inscribed into the triangles ACD and BCD are equal to 3 and 4 respectively. 
Then the radius of the circle inscribed into the AABC is 


7. If (91-4) =1+x УхеК-10,1) The value of 4f(2) is equal to 
х 


8. Given А = сов? 0(соѕ20 +1) + 25іп20. Then for all Ө, [A] can assume values whose sum is 
(Where [.] denotes the greatest integer function). 


Rough work 


Á A 
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FIITJEC ЈЕЕСА амапсеа)-20 1 З 


ANSWERS, HINTS & SOLUTIONS 


From Long Term Classroom Programs and Medium / Short Classroom Program 4 in Top 10, 10 in Top 20, 43 in Top 


CN 

- FULL TEST -! 

» (Paper-2) 

LLI 

? Q. No. | PHYSICS CHEMISTRY MATHEMATICS 
- 1. А B С 

= 2. B B B 

= 3. D B A 

2 4. р B с 

2 5 А, D A,C A,C 

© 4 A, B, C, D A,B,C A,C 

7 7. В,С А,В,О А,С 

5 8. A,C A, В, D C,D 

© 9. А,В,С B,C A,C,D 

CN (A) => (р, 9, г, 5) (А) EZ (r, s) (A) > (s, t) 
D 1 (B) > (q, r) (B) — (р, r) (B) > (p, q) 
eo : (C) > (q, г) (C) — (r, t) (C) > (r) 

ob (0) > (р, 9, г, ѕ) |(D-(9 (D) (p. 9, г, 5, t) 
х (А) > (1) (A) — (9, г, t) (A) > (q) 

© (В) > (р) (В) — (s, t) (В) > (г) 

ва 2. (С) > (а) (C) — (s. t) (C) -> (q) 
5 (D) > (s) (D) > (р, г, t) (D) (р, q, г, s, t) 
9 1. 8 5 4 

2 2. 4 2 8 

о 3. 9 2 3 

[Тө] 

= 4. 5 5 5 

Ө 5. 3 8 3 

2 6. 1 8 5 

e 7. 5 6 3 

{= 8. 8 7 3 

Тө) 

N 

o 

e 
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Physics PART - I 
SECTION - A 
1. By conservation of momentum 
J=mV+2mvV 
V= J/3m. 
2. 0+2x1+3x1=V, 
-. Vg 5 volt 
142 
4. S< —gt 
2 9 
=> 5 < 20. (due to Lenz’s Law). 
6. The molar heat capacity has the general definition 
к. 
п АТ 


where п = number of moles, AQ = heat absorbed by the gas and AT = rise in temperature of gas. 
It is possible to obtain almost any set of values for AQ and AT by proper selection of a process. 


1 
 2usno 2519: 
g 10 


7. T = 1 sec. 


8. M'g-T-M'a ...(i) R 
Т-Ма ...(ii) 
M'g = a(M+M') Т 
M'g 
(M+M') 
masin = mgcos0 
a = gcot0 


Mg 


M'g 
(M+M') 
cot OM + соїөм' = M' тавіпӨ 
|2 Mcot0 
(1-со10) 
Т-Ма 


- М. to 
A mgcos0 
Mg 


gcot0 = 


ma 
0 


- 2 mgsinO 
tan + macos0 
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Ек = 2,/2iBa. 2iBa 
2iBa 
SECTION -C 
Р= Ву 
тау 2 
--.У-ру 
dt В 
2У0 t 
| dv p fat 
Vo Y m 0 
In2- P. 
m 
АЙ; 
В 
жа. ч 
0.693 
t = 8 seconds. 
After 5 s, speed of detector = 50-10 x5=0 M 
and that of source = 0 + 10 x 5 = 50 m/s 1 
and the source has fallen a distance = ;* 10х(5) = 125 т 50 m/s 
апа the detector has rises a distance 
1 2 о” v=0 
an = =з] =125m 
ƏЦпйффЕИ РР 
Е Ground 
So, f'=130 0058. = 156 Hz. 
300 – 50 
_ ӨМ 
R? mgsina 
‚_ G2m 
4R? 
!- 9 mgcosa 
g 2 g 


ma =—'79 59 
2 
a=-g.0 
X 
a--g.—— 
2R 
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3 
т-2хзла 440 Ше 


-2х3х800х1.41 
T = 6768 s. 


4. AB = v dt sin 0 4440) 
(along the circular arc) AZ өх 


OA = AN m син 4 
ѕіп Ө (0-7 
ds =r do à ї 


given vdt sin 0 = OA 40 


vdt sin Ө = Lu 
5110 


vdtsin0 = -3 go 
sind 


in 
90 _ V sin^o 
dt a 
282 5 rad/s 
dt 
5. We have, 
10.2 = W + К,а 1 4440) 
and 10.2 Z? = W + Kmax, 2 ...(ii) 
h h 
Also A ae. Broglie = " = JmK 
Шы) ET К, = 5.25 К, ...(iii) 
ә К, 
Also 10.2 7° = energy corresponding to longest wavelength of the Lyman series = 3 x 13.6 
=> 22. 
From equations (i), (ii) and (iii) 
W=3eV. 
6. Velocity of efflux v = ./2gy 


Range x = J29y x 2! 
g 
1 dx 
The velocity of the block must be ЕЗ . 
ах 2h 1 dy 
= М === |--х,/2 — 
bat Vg 84052704 


_vh dy 
Vb "y dt ...(i) 
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Using equation of continuity 


Ad - 
A = a429y ...(ii) 


equation (i) and (ii) 


y “A 
Vp = 2gh x a 
—90x-Le4ms 
20 
If there were no hole 
_ GM 
did 
decrease in g due to hole (absent mass) 
_ СМ/8 _ GM 


ИО 


effective g = go — 91 


GM 
2R? 
= 5.5 mis’. 
dq = —*_ Rde = -9 аө 
ER 2 
dis: dq  qd6o 
Т 2n2n 
di- 99 96 
4n 
ав _ todi(Rsino)" 
2R? 
[98 = [m -8( 5 (д 
4n? 
_ Modo 
1678. 
ф = Вла? 
ф — Hgqo 
'16xR 
ф = шаша? 
16R 
n % 
dt 
[= |= пода? а 
168 
= 8 volt 
i- 258A 
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Chemistry 


PART - Il 
SECTION - A 
1. Wsolute =3 gms, W solvent = 50 gm = 75-25 
3/ 4X 
ЭР 231. nag (24075568), 1000 
н 40 56 47 
Х-9 
2. Major product is formed via E;. 


H anti to halogen will be eliminated. 
3. Пнх = Пмаон = 0.25 х Маон, pH = pK, = 5 (acid buffer) 
1 1 
pH=7+>pK, + loge -9 =logC=-1>C=10" 


0.25V 


=———_ >V =40 ml 
60 + Voy — MO" 
nux = 10 mm = 0.82 gm 
.82 
ga 0:82 „у = 80% 
1.025 
4. Time required for equifractional change in a first order reaction is constant. 
SECTION - C 
1 О 
` 
| ---> H 
H 
Р Q 
2 Cl Cl Cl 
H.N 7 С! H,N С! НМ 29 
‘Co cr Co + “Со 
х, 
7 N 
HN NH, NH, СІ HN NH, 
NH, NH, Cl 
(Fac) (Mer) 
3. Ма В,0, + H,O -> 2Ма|В(ОН),| + 2H,BO, 
1 mol 2 mol 
NaOH + HBO, — |МаВ(ОН), | 
2 mol 2 mol 
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4. A = 2y"? пт. M = 6.023 x y x 4 amu 
-27 
Бап =? = 6.023х4 х1 dos 10 kg/m? 
8y x10 
40 
= —— = 5 kg/m? 
8 9 
5. Two double bonds capable exhibiting geometrical and опе chiral carbon molecule 
asymmetric. 
2°=8 
6 we _ 58.53 gm 
RT 
45:20:99 4400-2778 
7 
7 70 о” 
Np =0=B / 
"á No- 
70 О 


 —————————————————————————————————— 
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Mathematics PART - III 


SECTION - A 


1. PQ is a focal chord 4(-Д- Lm Е. 
t {2 t 


Normal drawn at P(t) meets the curve at Q E i 


*. Normal drawn at 8-1 meets the parabola again at R E + Ч 


коан). ant) 


2 
Equation of tangent at R is (ан j-* rajat Ч ss (1) 
Equation of focal chord PQ is (t? -4)y лэн а) 2.42) 
T is the point of intersection of line (1) and (2) 


: "i a) 802) 


8a 1P 
“ Area of A ТОВ = он + Ч 


2. Let a point (3A + 1, X + 2, 2X + 3) of the first line also lies on the second line. Then 
ЗА+1-3 A+2-1 2143-2 у= 1 
1 2 3 


Hence the point of intersection P of the two lines is (4, 3, 5). Equation of plane perpendicular to 
OP where ОР is (0, 0, 0) and passing through P is 4x + 3y + 5z = 50 


a b 
3. For non triangle solution А = b c 
са 


>a+b+c=0 ‘1 isa root of ax? +bx+c=0 


4. Clearly we have 
xdy+ydx хау-уах 
еу х2 


=> | уу? = ja) = же” =с 


5. Let the roots of az? + bz? + cz + d = 0, zi = X4, Za, 73 = X2 іу; 
b 
т>71%272%24--- 
а 
->ар>0 
» 22.2 а 
Also Z4 22 Z4 = х(%-у --- 


=>ad>0 
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6. On solving we have о =; апа p? -2 => в-+213 
2. New roots аге о and о> which are roots of x°- 1 = Оогх2 + х + 1 = 0 
x? 4х 8 
5 5'5 ; х<1 
7. Redefining the function, t f(x)- 
edefining the function, we get f(x) ue ЕТІ 
x-2 3 x22 
We have R.H.L at x = 1 is = lim 2-—(1+h) = 1 
h>0 
2 
LHLatxziiss im ZM 407m ,8 1 
hoo 5 5 5 
2. f(x) is continuous at x = 1 
2x 4 
5 5 х<1 
Mowe En Тай 1<x<2 
1 > x22 
R.H.D atx =1=>-1 
LHD atx=1= -2 
2. Not differentiable at x = 1 
= Not differentiable at x = 2 
8. Let à, b, с lie in the xy plane 
ey 2 45 8 eee рау 
2 2 2 2 
se, Aas Pate САС Eee 
e р+а+ | = ла + pb + ve} = |Ai+u)| -=i +—j ]+ v] -=i -— 
++ = [^а + val- 4-1 а Ела. 


2 
-( 1) tet = 
= (a-u)? +(u-v) + (А 24 ЭГ 


2 |b+q+1| can take a value equal to /3 and 2. 


9. 22 +az+a°=0 
= 7 = ao, aw’ (where 'o is поп real root of unity) 
> locus of zis a pair of straight lines and arg (z) = arg(a) + arg(o) ог arg(a) + ага(о2) 


2n 
=> arg(z) = + ES also, |z| = |а||о| or |а) |62 > | = |а|. 


Е 
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SECTION - B 


1. Clearly lines are 2x + y + 2 = 0 and x + 2y + 1 = 0 and third line is bx + y * 5 = 0 
For four circles three lines must not be concurrent > b #5 


For two circles exactly two lines should be parallel > b -2 апа 2 


For no circle three lines must be concurrent => b = 5 
For infinite circles two lines must be identical > b е ф 


22 _ «2 
те >0 and башла 0 = кє[> 2) 
3 2 
(B) Given g(x) = In(cos™ x) ;As 0 < соѕ !x «n v x [-1 1] 
So domain of g(x) = [-1, 1]. Hence number of integers are two (i.e. —1 and 0) 
(C) Clearly, domain of expression = (-1, 1). As x > 0 given 


2. (A) Solving y = 


Ѕох= 1 
. 4 2010 
Hence value of expression (14 sin! x) =1 
(D) Here f(x) = X58 . (1) 
x+b 
апаа meo 
x-1 


х-а a-bx 
х-0 х-1 


Given f(x) =f (х) 


> (1-0)х2-(02-1)х-х(1-5)-0 Vx e D; 
Hence b = -1 апаа є R 


SECTION - C 
Using AM - GM inequality 


2 2 
(a +b)? + (a + + 4c)? = (a + b + (а + 2с + b + 2с)? > (2Vab) +(2V2ac «2 2bc) 
= 4ар + 8ac + 8bc +16cVab 


2 2 
" (a+b) +(a+b+4c) (а +b +c) > 480 + 8ac + 8bc + 16c ab 
abc abc 


99 
= uu NER (asbec| 3o eB +5 +с|> 8x 55 1 даах -100 
c b a Jab 2222 V2a?b?c 24 


Putting Х = х+ 1 апа 2 =2 + 1 

©. (X) + 2) = f(X + Z) 

л РОХ) = lim HSE) lim 
h>0 h hoo 

-f(024—f(X)2-4of(X)24X-*c 

2 х) = 4х > 2) = 8 


-(a+b+c) 


f(X) + f(h)- F(X) _ im fh) - (0) 
h h>0 h 


Let (0) = Пйап 0 — tan ai) — (У "(tano - tana,)) 
We have f(0)s., 9 > -0 

Again f(o4) » 0, Қоҙ)<0 and f(®)os./2 > со 
— There will be 3 such values of '0' 
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4. Let the equation be K(x – о)(х – В) = 0 
2. Sum of coefficient = K(a — 1)(B — 1) is prime 
=> Kis 1 апас – 1 іѕ 1 
= Опе root is 2 and В — 1 is 2 
Hence roots are 2 and 3. 


5. Let t- х? іп 1, 
1 1 
We have p - 22 dt- 1| 
Зе (2-1) 34e (1«t) 
1 at 
T disc 1:55:1-23 
3e г (1+1) Зе el, 
6. Let 3, 4 and r be radii of the circles inscribed into the A's ACD, BCD and AABC respectively, we 
r AB с 3c 
get — =—_=— b 
3 АС b r 
- гэх r c 4c 
Similarly AABC and ABCD are similar, we get "ue a- 
a r 
Now as c? = a? +62 
2 2 
2  9c^ 16c Е 
С = 2 2 >r=5 
7. Putting x = 2, 1 and — 1 successively 
1 
К2)-1-1-3 ese (1 
+11) (1) 
1 3 
| (+260) = > ---(2 
чо. e) 
апа f(—1) + f(2)=0  .  —»—  . (3) 
Solving, we get f(2) = й 
Р ES UR EY О; 7 
8. On solving we һауе A = cos ^ Ө + 1- соѕ 0 +1 = | cos 92 Ч: = Ae T 2 
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FIITJEE JEE (Advanced), 2013 
FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 252 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 

. Each partis further divided into two section: Section-A & Section-C. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries *3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 — 13) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries *3 marks for correct answer. There is no negative marking. 


Section-A (14 - 18) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


75 in Top 200, 159 in Top 500 Ranks & 3542 total selections in IIT-JEE 2012 


(ii) Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value and 
each question carries +3 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e-1.6x10 "7C 

Mass of electron me = 9.1 x 10°! kg 
Permittivity of free space £o = 8.85 x 10^ C^/N-m* 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” mor" 
0.0821 Lit atm K” тог” 
1.987 = 2 Cal K” тог! 
6.023 x 107° 

6.625 x 107^ J.s 

6.625 x 10” erg.s 
96500 coulomb 

4.2 joule 

1.66 x 10 7" kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number М, 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 

1 eV 


Atomic No: Н-1, Не = 2, Li=3, Be=4, B-5, С-6, N-7, O28, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, C=12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Pb-207, U=238. 
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Physics PART - | 


SECTION - A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A circuit has a self inductance of 1 henry and carries a current of 2A. To prevent sparking when 
the circuit is broken, a capacitor which can withstand 400 volts is used. The least capacitance of 
the capacitor connected across the switch must be equal to 


(A) 12.5 ҺЕ (B) 25 uF 
(С) 50 uF (D) 100 uF 
2. A spherical conductor has a radius of R and charge Q. A spherical shell of thickness R and 


uniform charge О, is kept so as to be concentric to the conductor and touching the conductor. 
The electric field at a distance of 1.5 R from the center of the sphere is 


83Q 75Q 
(А) В 
504ле0К 504ng9R 
83Q 53Q 
ju (D m 
252nggR 252nggR 
3. Figure shows a series LCR circuit connected to a variable frequency Е C 
200V source. L = 5H, C = 80 uF and R = 40 Q. What is the source COON | 
frequency which drives the circuit at resonance? 
(A) 25 Hz (B) 25/л Hz 
(C) 50 Hz (D) 50/7 Hz R 
Rough work 
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4. A particle of mass m moves towards a smooth vertical wall with a speed u (relative to the 
ground) and collides elastically with the wall; the wall moving towards the particle with a speed 2u 
(also relative to the ground). Assuming that the wall is extremely massive, the impulse delivered 
to the particle equals 


(A) 5 mu (B) 6 mu 
(C) 4 mu (D) none of these. 

5. An air bubble of radius r rises steadily through a liquid of density p at 
the rate of v. Neglecting density of air, the coefficient of viscosity of 
liquid is 

2 r^pg 1 r^pg 
A) ---- B) — FEX 
(A) Ө у (В) By 
2 
(c) 19 (D) None of these 
9 v 
6. A perfectly conducting straight rigid rod of mass m and x 


length L is suspended symmetrically from two identical 
perfectly conducting springs as shown in the figure. The 
springs stretch a distance of хо due to the weight of the 
wire. The circuit has a total resistance of RQ. When the 
magnetic field perpendicular to the plane of the paper is 
switched on, springs are observed to extend further by the 
same distance. The magnetic field strength is 


mgR 
eL 

mgR 

2єх, 


; directed outward from the plane of the paper 


; directed outward from the plane of the paper 


mgR 
eL 

mgR 
£Xg 


; directed into the plane of the paper 


; directed into the plane of the paper 


Rough work 
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The dimension of EE? (€ о: permittivity of free space, E : electric field, J : dimension of energy) 
(Choose the most appropriate option) 

(A) J L? (B) J L“ T? 

(C) MLT? (D) (A) & (C) 


The variation of gravitational intensity g for a uniform solid sphere of mass M and radius R is 
given by 
(A) 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


3 
A particle moves along positive branch of the curve y -2 where x = E x and y are measured in 


metres and t in seconds, then 


(A) the velocity of particle att = 1 s is i+ 2) 


(B) the velocity of particle att = 1 s is i +] 


(C) the acceleration of particle at t= 1 s is 21+ j 
(D) the acceleration of particle att=2sis i +2) 


Rough work 
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10. 


11. 


12. 


13. 


In the figure small block is kept on m then 
i pron m men i-o E 
(A) the acceleration of m w.r.t. ground is — M F 
m 
jaa al 


(B) the acceleration of m w.r.t. ground is zero 2 


: : | ( 
(C) the time taken by m to separate from M is Lm 


(D) the time taken by m to separate from M is нэ 


When a current-carrying coil is placed in a uniform magnetic field with its magnetic moment anti- 
parallel to the field. 

(A) Torque on it is maximum (B) Torque on it is zero 

(C) Potential energy is maximum (D) Dipole is in unstable equilibrium. 


A nucleus A decays into B with half life T4 and В decays into C with half life T2. Graph is drawn 
between number of atoms/activity versus time. Select the correct graph(s) 
(А) whenT;»»T; When T; >> Т; 


Parent 
ES = 
> (B) 2 
= Daughter - 
2 © 
© 
- 2 
Типе 
(C) У/һеп Т, <T, үү 
Parent М 
г Е 
> 0) 3 
= Daughter 4 
< o 
2 
Time Time 


A lens of focal length ‘f is placed in between an object and screen at a distance ‘D’. The lens 
forms two real images of object on the screen for two of its different positions, a distance ‘x’ apart. 
The two real images have magnifications m, and m; respectively (т; > m2). Then 

x 


(A) t= (B) 1:12 = 1 
m; -m, 
2 2 
(C) f= : 20 (D) D> 4f. 
Rough work 
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PARAGRAPH TYPE 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 14 to 15 


A coil having a resistance of 50.00 and an inductance of 0.5 H is connected to an AC source of 110 V, 50 
Hz. 


14. The impedance of the coil is (approximately) 
(A) 1650 (B) 550 
(C) 3300 (D) none of these 
15. The rms current in the circuit is 
(A) 1.5A (B) 0.67 A 
(C) 1A (D) 3A 
Rough work 
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Paragraph for Question Nos. 16 to 18 


According to the principle of conservation of linear momentum if 
the external force acting on the system is zero, the linear 
momentum of the system will remain conserved. It means if the 
centre of mass of a system is initially at rest, it will remain at rest 
in the absence of external force, that is the displacement of centre 
of mass will be zero. 

A plank of mass M is placed on a smooth horizontal surface. Two light identical springs each of stiffness 
K are rigidly connected to struts at the end of the plank as shown in the figure. When the springs are in 
their unextended position the distance between their free ends is 3/. A block of mass m is placed on the 


plank and pressed against one of the springs so that it is compressed to /. To keep the block at rest it is 
connected to the strut by means of a light string. Initially the system is at rest. Now the string is burnt. 


16. The maximum displacement of plank is 
5mé 5т/ 
(А) ETE (B) т 
+m 
Зт/ 4т/ 
(С) (D) 
M+m M+m 
17. Maximum velocity of plank is 
(АН, BUE (В) т, 
(M+m) (M+m) 
{бу Ши, (py. ШЕ 
M(M +m) (M+m) 
18. Maximum kinetic energy of block m is 
Km? Km? 
(АУ ІТ (B) ——— 
2M(M +m) M(M +m) 
2 
(C) SM. (D) none of these 
2(М-- m) 
Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. A source of sound with natural frequency Fp moves uniformly 
along a line separated from a stationary listener by a distance 
(= 4245 m. The velocity of source is equal to n = 0.5 fraction 
of velocity of sound. If the distance between source and listener 
at the moment when the listener receives actual frequency of 

the source is (21 x n) meter, find the value of n. ! 
Listener 


Ёс 
< 
o 


кеі К 
Sound 
source 


“ы 


2. In the figure shown, mass of the plank is m and that of 
the solid cylinder is 8m. Springs are light. The plank is 
slightly displaced from equilibrium and then released. 
Find the period of small oscillations (in seconds) of the 
plank. There is no slipping at any contact point. The ratio 
of the mass of the plank and stiffness of the spring i.e. 


3. Two uniform spheres shown in figure rotate separately on 0) 
parallel axis. The upper sphere has angular speed о and 
lower sphere is at rest. Now the two spheres are moved  ————L—93 —————À 
together so that their surfaces touch. After a short time the 
two spheres now in contact are rotating without slipping. 
Find the final rate of rotation of upper sphere in rad/s. 
[given moment of inertia of upper sphere 1, = 4 kg m?, 
moment of inertia of lower sphere I, = 2 kg т, а= 2 т, Ь = 
1m, оо = 12 rad/s]. 


Rough work 
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4 For an equilateral prism, it is observed that when a ray strikes grazingly at one face it emerges 
grazingly at the other. Find the refractive index of the prism 


5. Consider a hydrogen like atom whose energy in п" excited state is given by 
E, - „ж 
п 


when this excited atom makes a transition from an excited state to ground state. The most 
energetic photons have energy Emax = 52.224 eV and the least energetic photons have energy 
Emin = 1.224 eV. Find the atomic number of atom. 


6. A small current carrying loop having current i is placed in the plane of paper as 
shown. Another semicircular loop having current і, is placed concentrically in the 
same plane as that of small loop, the radius of semicircular loop is R (R >> a). 
Find the force applied by the smaller ring on bigger ring in newton. 


(Given К = 1 m, i = і, 229 Холл m) 


Em 


T. In figure if u = 0.1 is the coefficient of friction between the wedge h cm) 
and the horizontal surface then for what maximum value of m in шоо 
kg, the wedge remains at rest [take М = 18 kg and Ө = 45°]. 


— ) H 


Rough work 
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8. Two containers A and B are connected by a conducting solid A B 


cylindrical rod of length = cm and radius -/8.3 cm. Thermal Е-Е 


conductivity of the rod is 693 watt/mole-K. The container A contains 
two mole of oxygen gas and the container B contains four mole of 
helium gas. At time t = 0 temperature difference of the containers is 
50°C, after what time (in seconds) temperature difference between 
them will be 25?C. Transfer of heat takes place through the rod only. 


Neglect radiation loss. Take R = 8.3 J/mole-K and л = = . 


9. The figure shows part of a bigger circuit. The capacity of the capacitor - 2 
is 6uF and decreasing at the constant rate 0.5 uF 5”. The potential 2H 
difference across the capacitor is changing as under 40 H 
2 
4У v a dv V 1452, 3A 
dt ад 2 


The current in the 4Q resistor is decreasing at the rate of 1 pA 87, What is the potential difference 
(in micro volts) across the inductor at this moment ? 


10. In the shown figure, a particle of mass x strikes the block of mass M 


with velocity vo and gets attached to it. For what velocity vo (in ms’), 
the block B just able to leave the ground ? 
(Given M = 100 gm, K = 880 N/m) 


Rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. Ag | Ag" (1 M) || Ag* (2 M)|Ag 
(1iit) (1 lit) 
0.5 F of electricity in anode and 1 F in the cathode is first passed making them independent 
electrolytic cell at 298 K. EMF of the cell after electrolysis will be: 


(A) increased (B) decreased 
(C) no change (D) time is also required to find it 
2. For two gases A and B with molecular weights МА and Msg. It is observed that at a certain 


temperature T, the average speed of A is equal to root mean square speed of B. Thus the 
average speed of A can be made equal to the average speed of B 

State | : By keeping A at higher temperature than B. 

State Il : By keeping B at higher temperature. 


State ІІ: By keeping A at 3. times temperature of B. 
T 


Correct statement is/are: 


(A) both State | and State II (B) both State ІІ and State III 
(С) both State | and State III (D) only State I 
3. Consider the equilibrium: 


2CO(g) +O, ——232C0, (g) + heat 
If О» is added and volume of the reaction vessel is increased, the equilibrium will 


(A) shift in forward direction (B) shift in backward direction 
(C) remain unchanged (D) be unpredictable 
Rough Work 
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МО, OH 
(A) OCH; (B) OCH; 
HO HO СН, 
МО, ОН МО, ОН 
(C) OH (D) OCH3 
H3CO HO 
NO, OH NO, O——Ch, 


5. | 
Н,С--С---МН, (IV) 


НС--С,Н, 


H4C——NH rà CH;—NH, (I) 
(1) 


Hs 
Arrange the above mentioned nitrogen atoms of the compound in decreasing order of basic 
nature? 
(A) 1»1»1У»11 (B) І>І>ІМ>ШІ 
(C) I> 15» Ш> IV (D) I 5» IV » III » II 
6. Which of the following compounds can form silicones on hydrolysis? 
(A) (СНз) ІСІ; (B) (SiH3)3N 
(С) SiCl, (D) All 


Rough Work 
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Br 


СН-Вг (3) 


CHBr (2) 


Br(1) 


Arrange the above mentioned bromide atoms in decreasing order of their reactivity towards 
hydrolysis through 5,1 path 


(А) 2>1>5>4>3 (В) 5>2>1>3>4 
(С)2>5>4>3>1 (0) 524222153 
8. Gold number gives 


(A) amount of gold in colloid 

(B) weight in mg of colloid required to break gold sol. 
(C) weight in mg of colloid to protect gold sol. 

(D) amount of NaCl required to coagulate gold sol. 


Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


10. 


11. 


12. 


13. 


Which of the following compounds will disproportionate on treating with conc. NaOH? 


(A) betel tec (B) Ї 
H5Cg-C—CHO 
(C) О (D) О 
кə a 
H H 
CI СІ 


If electrolysis of 1 M NiSO, is carried with inert electrodes at pH = 7 at 25°C (the pressure of 
gases are taken 1 bar). 


Ene; = 70.25 V Еңон, = -0.83 V 

The product of electrolysis at cathode and at anode (initially) are: 
(A) Ni at cathode (B) Н, at cathode 
(C) O; at anodes (D) 5,05 at anode 


Which of the following is/are correct 

(А) [CrCI2(CN)2 (NH3);] and [CrCl3(NH3)3], both have агар” hybridisation 

(B) Magnetic moment of [Расі]? is zero 

(C) [Cu(NHs)4]*", (РЦ«МНз) аад [Ni(CN),]~, all have dsp? hybridization of central metal 
(D) It is difficult to substitute chelating ligands compared to similar monodentate ligands 


Which of the following is/are correct? 
(A) On strong heating FeCl; gives FeCl, and СІ; 
B) Dilute CuCl; is blue due to formation of (сисі,|7 


(В) 
(C) PH; can be obtained by heating red P with NaOH 
(D) РН», HPO; and Н-РО;, all are reducing agents 


2X(g) + Y (g)  3Z(g) ——» Products 


The rate equation of the above reaction is given by: 

Rate = K[X][YT[Z 

Choose correct statements: 

(A) the rate of reaction becomes doubled by doubling the conc. of (X) 

(B) rate of reaction decreases by reducing the conc. of (Y) to half of the original value 
(C) the half life of (Z) increases by increasing its conc. 

(D) if 7596 of (X) undergoes reaction in 20 sec, 5096 of (X) will react in 10 sec 


Rough Work 
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PARAGRAPH ТҮРЕ 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions апа 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 14 to 15 


There are 4 glass bottles containing water solutions. These bottles are not labeled. Bottles 1,2,3 
Contained colourless solutions, while bottle 4 contained a blue solution. Each bottle is having any one 
solution among the following (Each bottle is having different solution). 

Copper (ІІІ) sulphate 

Sodium carbonates 

Lead nitrate 

Hydrochloric acid 

By mixing samples of the contents of the bottles, in pairs, following observations are made: 


(1) Bottle 1 * Bottle 2 White ppt. 
(2) Bottle 1 * Bottle 3 White ppt. 
(3) Bottle 1 * Bottle 2 White ppt. 
(4) Bottle 2 + Bottle 3 Colourless gas evolved 
(5) Bottle 2 * Bottle 4 No visible reaction 
(6) Bottle 3 * Bottle 4 Blue ppt. 
14. Colourless solution present in Bottle 1 is : 
(A) CuSO, (В) Pb(NO3); 
(С) НСІ (D) Ма:СОз 
15. Nature of gas evolved іп observation (4) is: 
(A) Acidic (B) Neutral 
(C) Basic (D) Amphoteric 
Rough Work 
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Paragraph for Question Nos. 16 to 18 


L—-—Li-«F T 


Lithium —*5:2:— A +B 
Cete њо 5С-01 


Answer, the following questions: 


16. Which of the following is compound (A)? 


(А) Li3N (B) Li2O 

(C) 1:0; (D) ШО» 
17. The anion present in compound (C) is: 

(A) O^ (B) N* 

(С) ОН” (D) NO; 


18. Which of the following is a property of gas F1? 
(A) It is paramagnetic in nature 
(B) It's bond order is 3 
(C) It does not contain lone pairs 
(D) It contains two sigma and one pi bond per molecule 


Rough Work 
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SECTION - C 


Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. A compound (A) having molecular formula C7H,,Br is optically active. A reacts with HBr in the 
absence of peroxide to give isomeric products (B) and (C). Treating (A) with potassium-t-butoxide 
gives (D). (D) on reductive ozonolysis gives two moles of formaldehyde and one mole of 1, 3 
cyclopentane dione. (A) in the presence of peroxide reacts with HBr to give (E). The total number 
of chiral carbon in one molecule of (E) is: 


2. How many maximum number of e of an atom will have the following set of quantum numbers 
n-4/20,12 m=+2,-2, 8-+2 
3 5 О 


О 
How many өр? hybridized atoms are present in one molecule of the above hypothetical 
compound? 

4. A complex of potassium, iron and cyanide ions K,[Fe(CN),] is 100% ionized at 1 molal. If its 
elevation in boiling points is 2.08°C, find out the value of ‘x’ in the complex: (Given K, = 0.52°C 
mol") 

5. Phosphorus sulphide P,S3, a well known chemical used in match industry has how may P — S 
bonds? 


Rough Work 
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—>z. 


NBS КОН/Н;О 
(excess) (x) (excess) > ( eee 


The sp^-hybridised carbon atoms present in one molecule of the end product z is: 


T. Find 10 х log, K for the reaction at 298 K. 
2H' (aq) +0, (g) =H, (g) + 2D* (aq) 
Given Ер, --2.955 mv 


S) 


Take | = 0.0591 


8. Wavelength of the second line of Balmer series of a hydrogen like species is what is the 


atomic number of the hydrogen like species? [R = Rydberg’s constant) 


9. What is the number of moles of CH, formed in the given reaction, 


—=CH 
A —2we Number of moles of CH, 
SH 


10. No. of geometrical isomers for [M(gly)CL;Br;]' is: 


Rough Work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. If k be a positive integer, then the number of values of k satisfying 
n/2 


| e [cosax + cosx] +sinx EL «1, is 
0 


(A) 10 (B) 11 
(C) 12 (D) none of these 
101 101 
= dx E dx ho. 
2. If |, = (5s xn 2x2 so) and 1 = | EIN ‚ then | is 
-100 -100 2 
1 
(А) A (В) 2 
(С) 0 (D) none of these 
2 
3. If x f(x) = 3(f(x))* +2 then | SS EN) > dx is equal to 
(өх) -x)(x? -(F(x))) 
мн с (В) =i g c 
(6f(x)-x) x^ — f(x) 
wan C (D) none of these 
x^ + xf(x 
А In(x+h) m Inx 
4. Let f(x) = lim (as n) Sins | {һеп (z) is 
h>0 h 2 
(A) 0 (B) 1 
(C) ІШ (D) none of these 
Rough work 
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Number of 4 digit number of the form М = х; X2 хз X4 such that 2000 < М < 5000, 4 < x2 < x5 < 8 
and N is multiple of 5 is/are 

(A) 80 (B) 60 

(C) 40 (D) 30 


A biased coin is tossed repeatedly until a tail appears for the 1st time. The head is 2 times likely 
to appear as tail. The probability that the number of tosses required will be more than 6 given that 
in 1st three toss no tail has occured is/are 


16 32 
A) — B) — 
vi) 81 (8) 243 
(С) ied (D) none of these 


729 


The product of all the even divisor of N = 9000 is 


(A) 721 x 10? (B) 726 x 10° 
(C) 729 x 10° (D) none of these 
| B -2 | _ ‚ 
Let the matrices A = б. апа Р be any orthogonal matrix such that О = PAP’ and let 
Р | pins 
R= ІЛЕР -P'Q?P then 
(A) г = 81 (В)г = 81/3 
(C) г, = 443 (D) r = —/3 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. 


The radii of the escribed circle of ЛАВС are r4, r2 and гз respectively (opposite to vertices А, В and 
С). If r4 + r2 = 3R and г; + гз = 2R then 

(A) ZA = 90° (B) ZB = 45° 

(C) ZC = 60° (D) right angle isoscelles triangle 


Rough work 
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10. Let AB: y = x be a chord to the parabola у? + 4х = 4 апа Р be any variable point оп the ellipse 
x? + 9(y — 4)? — 9 = 0. If A, and A; be the minimum and maximum area of triangle ABP 
respectively then 


(A) A5 = 24/2(4 + 4/10) (B) A, - A, = 8/5 
(C) i = ae (D) none of these 
1 


11. The all possible order pairs (a, b) that satisfy the relation 
2 
(4 -3i)a? + (3 + 2)ар = 42 -5% (3ab — 2b?)i is/are 


(A) (4, -3) (B) (6, 9) 
(C) (10, 15) (D) none of these 


х-1 , O<x< 
12. Let f(x) = ? 
2x° -6x+6 , 1<х<2 


t 
And g(t) = | сдах, t e [1, 2]. Which of the following is true statement 
t-1 
(A) f(x) is continuous and differentiable v x e [0, 2] 
(B) g(t) is maximum at t = 3 
(C) 
(D) 


C) g(t) is minimum att = 2 
D) all the above 
13. A sq. matrix A of order 2 consisting element 0, 1, 2 and 4 then possible value of det(A) is/are 
(A) 2 (B)4 
(C) 8 (D) none of these 


Rough work 
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PARAGRAPH TYPE 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 14 to 15 


Read the following write up carefully and answer the following questions: 


Let B, denotes the event that n fair dice are rolled once with Р(в,)- т neN. eg. ДО 
Р(В,)- ні P(B3) = F E and P(B,) = = Hence B4, Bo, Bs, ..... В, are pairwise mutually exclusive 
and exhaustive events as n — о. The event A occurs with atleast one of the event B4, B», ..... , В. and 
denotes that the sum of the numbers appearing on the dice is S. 
14. If even number of dice has been rolled, the probability that S = 4, is 
(A) very closed to ; (B) very closed to 1 
(C) very closed to i (D) very closed to u 
15. Probability that greatest number on the dice is 4 if three dice are known to have been rolled, is 
37 64 
A) —~ B) == 
(А) 216 (8) 216 
27 31 
С) — D) ~— 
©) 216 (D) 216 
Rough work 
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Paragraph for Question Nos. 16 to 18 


Read the following write up carefully and answer the following questions: 

Tangents are drawn to the parabola y^ = 4x from the point P(6, 5) to touch the parabola at Q and Б. C, is 
a circle which touches the parabola at Q and Cz is a circle which touches the parabola at R. Both the 
circles C4 and С» pass through the focus of the parabola. 


16. Area of the APQR equals 


(A) 1/2 (B) 1 
(C)2 (D) 1/4 
17. Radius of the circle C; is 
(A) 545 (B) 5410 
(C) 10/2 (D) 4210 
18. The common chord of the circles С; and С» passes through the 
(A) incentre (B) circumcentre 
(C) centroid (D) orthocentre of the APQR 
SECTION - C 


Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. If 3n be the sum of all possible integer values of 'p' for which 


«1-3 =p-3 has exactly two 
Х 


distinct solutions then the value of n is 


Rough work 
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For positive t, let a, В be the root of the quadratic equation х2 + tx — 2t = 0. If minimum value of 

2 

6 2% ; t | dx is р +а where р is a rational number апа q є М, then the value 
о 

-1 


о 
of [p] + q is (where [.] denotes G.I.F) 


A species has an initial population 4% At the end of the 15 day, the population increases by 50%. 
At the end of the 2™ day it decreases by the same percentage. If the process continues in the 
same pattern, and let 5x be the number of days required for population to be 3'9, then x is/are 


The equation 2x? - 3x? + p = 0 has 3 distinct real roots then [p] is . (Where [.] 
denotes the greatest integer function). 


A plane P passes through the intersection of Polis ER) ES =0 and 211 ЕК) = 2. If p divide 
the line segment joining (3, 0, 2) and (0, 3, —1) in the ratio 2 : 1 internally and the equation of 
plane is given by f (ai - ] - bK) =c when a, б, с є N than a +b + c is/are 


If the distance from (k, 0), k > 0 to the tangent to the parabola у? = 4x at B 1) is 24/5 then the 


value of [k] is . (Where [.] denotes the greatest integer function) 


Consider a polynomial Р(х) of the least degree that has a maximum equal to байх = 1, and а 


minimum equal to 2 at x = 3. Let P(2) + P'(0) is equal to n then B is 


Let y = g(x) be the image of f(x) = x + sin x about the line x + y = 0. If the area bounded by y = 
809, 


x-axis, x = 0 and x = 2л is A, then E is 
т 


If In = fe” (sinx)"dx (п > 1), then the value of E is equal to 
0 8 


_ PINE 
If {al = 2, |b| - 3, and |0|-4 and maximum of lä -bl -|b cl «|6 al = 10 p + q where 
p. q € (0, 1, 2, 3, ..... 9} then |p - ql is 


Rough work 
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ANSWERS, HINTS & SOLUTIONS 


From Long Term Classroom Programs and Medium / Short Classroom Program 4 in Top 10, 10 in Top 20, 43 in Top 


CN 
= FULL TEST - ll 
S (РАРЕВ- 1) 
LLI 
LLI 
m ANSWERS KEY 
ke 
= QD PHYSICS CHEMISTRY MATHEMATICS 
с LLI Q. No. ANSWER ANSWER ANSWER 
Ф 1. B с с 
aj | 2-8 : ^ 
= 3. B D B 
о 
Ф Ш 4. B с А 
Ф 
Ф QD 5. A B B 
AA 6. A A D 
© 
o ее 7. D с D 
3| | $—1 : : 
3 9 А,В А,В А, С 
2 Ш | 5 вос А, С А,В,С 
[р] |- 11 B,C,D А, B, C, D B,C 
же 
S 12 A,D A,D B,C 
ad 4 А, B, C, D A,D A,B,C 
[| 
g| == 14. А B D 
B A A 
= | 
- 16. B B A 
С 
о | ЖЕ 18. с B С 
5 | 1. 5 2 7 
N 2. 4 4 4 
9 — 3. 4 7 4 
c « 4. 2 3 0 
2 6 7 
О 5. 
= 7. 4 1 6 
8. 3 2 2 
9. 4 4 9 
10. 1 4 1 
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Physics PART - | 
SECTION - A 
1 £= pd 
dt 
400 = 1х 2 
dt 


2. Total flux through this area is 
= Е.4л (1.5RY 


du Л] Q[(1.5R -R°} 
£g 60 (QR? -R°} 
: а, 18). 75Q 


£g 56) 56, 
Gauss law E .4 л (1.5R)? = О (75/56¢0) 
_ 750 
504 ne 9R? 
1 1 
3. Wo = —— = ——_> 
° JAC 2x10? 
op, 2x f = 50 
op, f= am 
T 
4. Use the definition of an elastic collision. 
5. Buoyant force = Weight of liquid displaced = 3 гер 


Viscous force = Stoke’s drag force = 6 лугу 


6nnrv = $ arpg 


6. 2(k2xo) = mg + iBL 
mg = 2kxy 
4 е 
j= = 
R 
B= MR. 
eL 
8. For a internal point 
225: 
: R 
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10. 


11. 


13. 


14. - 15. 


>g ог 
F as a external point 
‚_ GM 1 


—=q' x — 
Š r? d r? 


dX 2 
Эрэ 

-AE 

23 

dy t 
dt 2 
і-1, IE 
vit dj 

2 

d?x 

qoe 
ay 

dt? 
att=1s а,-2апдау-1 
-8а-21-| 


Acceleration of M, a= (F) 


=MxB and U=-MB 
here M and B are anti-parallel 
б 


t=O and U = +MB (maximum) 
v+u=D 
and v-—u=X 
р-Х р-Х 
> у= Ш----- 
2 2 
2 «2 
nadie A 
4D 
р-Х р-Х 
m, = » M = 
D-X р-Х 


The impedance is 


Z= VR? +022 апа the rms 


current is ims =—*. 


AITS-FT-II-(Paper-1)PCM(S)-JEE(Advanced)/13 


(Н) 
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16. Since the center of mass will remain at rest. 
m(5/ -xX) = Mx 
5m/ 
(М+т) 


17. Мум = mv, = 0 ...(i) 
1 1 1 : 
2ке = Mw + ШЕ ...(ii) 

Solving (i) and (ii) 

Km 

Vu = ILL — 

M(M + т) 


18. Vin = 


SECTION - С 


1. Let, Vo — velocity of sound 
when source is O at the velocity component of source towards listener is Vs cos 90 = 0 


е5 5 ot J^ 
o — Vg cos 90 


time taken by sound to reach listener = V 
0 


Distance moved by source in this time 


ГА 
=| — |М. 
у) 

Distance between source and listener 

=V? en??? = nen? 

= 105 m. 2. If the plank is displaced slightly by x towards left, then 

Kx 4; Кх 
f, 

2 Kx—f; = та; ..-(i) 


...(iii) 


3a, (Assumed) 
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and fp = 2 may. 

Hence, f» will be in forward direction. 

Also, for no slipping, at the point of contact between plank and cylinder. 
2а, = аз ...(iv) 


f, = 22255 = (3m)a, (VW) 


from (i) and (v), 
2Kx — (3m) аз = т а; 


d?x 2 x 
or == -| 2х |х 
dt? 4 2 


2 
or o=% 
4 
T 
or o-— 
2 
27 m 
ог ==> 
T 2 


or T =4 seconds. 


When the two disc come in contact, they exert equal and opposite forces. 


[Fbdt = о, ...(ii) 


finally оңа = ob 
a2 
(оо = юу) = p 


100 = 
2 
+ 1 
1 2 
b2 


@ = 4rad/s. 


_ sing0° — 


sin30° 


Max" energy is liberated for transition 


En => Е, 
and minimum energy for E, > E, 4 
Hence, 
= = 52.224еу 
n? 12 
and шав Et 5 = 1.224 eV 
n^ (n-1) 
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Solving we get, 
Е; = — 54.4 еу 


6. Magnetic field due to small ring at distance R from the centre B = ме 
Tt 
where М = іл E 
Ho ina? іа? 
B- 
4n Йй 4R? 


; nola 
dF = 1890 

0 4R 
dF, = dFsinO 
oliga? sinodo 

4R? 

Uol i a? 

Е, = ктш 0 [sinodo 


p, ola" 
4R 


= 8 Newton. 


F.B.D of m N 
N = mg cos 0 ....(i) 

mg sin 0 = ma aa 
a-gsin Ө 

F.B.D. of M mgsinO 
R = N oos Ө + Mg 

uR=Nsin60 

н. (№ cos Ө + Mg) = N sin Ө 

u Mg = N [sin Ө - u cos 6] 

u Mg = mg cos 0 [sin 0 - u cos Ө] 


uM 
соѕ Ө[5іпӨ — i cos Ө] 
m = 4 kg. 
8. Thermal resistance of the rod, 
ped. 
kA 
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When heat is transferred from first vessel to second, temperature of first vessel decreases while 
that of second vessel increases. Due to both there reasons, difference between temperature of 
vessels decreases. 
Let at an instant t, the temperature difference between two vessels be 0. 

Ө KAO 


R 7 


dQ = Hdt = а 244) 


Since gases are contained іп two vessels, therefore, processes on gases in two vessels аге 
isochoric. 
Hence, decrease in temperature of gas in first vessel, 
лө - #2. dQ 40 
nO, 2,5К SR 
2 


Increase in temperature of gas in second vessel is 


dQ dQ 
жа CUR 
4х-- 
2 
Decrease in temperature difference (-40) = ЛӨ, + ЛӨ 
-do 2511 
R 30 
Or, dnte Hg 
30R/ 
240 KAx11; 
or -[—- Í 
о Ө 30/R 4 
BE (n2 - KAx1 
30/R 
1693 x 30 x 242x107 х8.3х7 . 
or t= E - 3 seconds. 
693 x 7 x 22x 8.3x10™ x11 
diz аа а. Фу 2dC dV 
9. =| B- Сы уалы ea uV. 
: E 5 dt^ | d? d dJ - 


10. From C.L.M. 


M 11 
л; ----М 23:20: Ї 
100719 ^ 7 = % 
For block В to leave ground 
K(Xo + x) = 2 Mg (where xo = М8) 
Mg 2 
х= — ..(ii 
(i) 
From COE 
11 1 2 2 111,, 5 
—Mgx -| –К(х + х) - Кх |-0----М 
10 9 E (хо +%) | 210 


: 88М 
solving Vp =g K 


putting the value 
Vo = 1 ms”. 
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Chemistry PART - II 


10. 


11. 


12. 


15. 


18. 


SECTION - A 
0.0591 lo 1 


ЕЁ се = 0 = 
1 2 


1-0.5 
After electrolysis Ес = 0 UE log | ) 
1 (2-1) 


Мо сһапде. 


8RT 3RT р 8 3 
nM, М, mM, М, 


н нен, E? =0.0V 


0.059 log 1 
Н? /Н, 1 |Н | 


=-0.059 x 7 = - 0.413 
So, E 1 «E, 


E 


H i?* INi 
Ni will deposit at cathode 
At anode cell reaction 


4OH »2Н,0-0, - 4e 


Both complexes have Cri"); and coordination number is 6. Hence d’sp* 
РЧ” (47) complexes with coordination number — 4 are square plannar and magnetic moment is 
zero. 


FeCl, —— FeCI, + СІ, 
Dilute CuCl, is blue due to [Cu(H,0), |” . РН is obtained be heating white P with NaOH. 


All are reducing because of weak P — H bond. 


Bottles 1,2,3,4 have Pb(NO3)2, НСІ, Ма;СО» and CuSO, 
When mixing 

Bottle 1 + Bottle 2 — PbSO, 

Bottle 1 + Bottle З — РОСО; 

Bottle 1 + Bottle 4 — PbSO, 

Bottle 2 + Bottle 3 — CO; 

Bottle 2 + Bottle 4 — No visible reaction 

Bottle 3 + Bottle 4 — CuCO 3 


^ »Li-N, 7 


5-0; 
A 


Lithium —3-:9: 5Li,O +Li,N 


КҮНІ PT 
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SECTION - C 
CH3 
CH3 
1. A= B= 
ТЕ Br Pr 
Br 
Inactive 
Ві CH3 
- Ei - L 
Сн; Вг Inactive 
H3CBr сн; 
Е- 
H Br 
4. AT, =K, xmxi 
2.08 = 0.52 x 1 xi 
і-4 
K,[Fe" (CN), | 
О 
6 C а HO. он 
OO oe | 
а“ ^d но” ОН g 
09 (у) (ғ) 
7. logK = 0.1 
10. Glycinate is asymmetric bidentate ligand. AB type, so for M(AB)C;D;: 
С D С л 
ШЕК” | : | B D 
| (DK С | 
ES е р нв 
C D C D 
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Mathematics PART - 111 


SECTION - A 


o(sin3x 1. қ s 
1. k +—sinx | – соѕх -2ksinx <1 
3 2 0 


101 101 


2 [s | dx Ш | ах 
. Wen = 
“top (B+ 2x-2x7)(14e7*) | 4,(5-201-х)-201-х) )(1-в2:50-9) 
101 4 
-21- | E э = 12 
1002 + 2X – 2x 
b 2 
3, =f ы з ds 
(6f G0 — x)(x? - f(x) 
Ри 2х ; a+ f f(x) : dx = | =; dx=— ar 
(х2 —f (x) (6f(x) —x)(x? - (x) (х2 е0) 2-00) 
: In(x+h) — : Inx 

4. Let g(x) =(sinx)"* = s) j| (necs P - mx : ЗІП Ж) | 

= Fx) = g'(x) = apo Ё® + corani | > (2) (5) 0 

x 2 2 

5. п(хл) = 3, хі = 2, 3, 4. 

4< х9 < хз < 8 > from 4, 5, 6, 7, 8 

Selecting any 2 = п(х›, хз) = °С = 10 and n(xa) = 2 

X4 = 0, 5 

— Number of such 4 digit numbers 3 x 10 x 2 = 60 
6. Let X denotes the number of toss required. 

: : е (2) A 
(x2 4) -(2) IB IB ОБРТ). нг Үс) 
3) 3 (3) 3 \3) 3 1-2 27 
3 
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34. 3 22 3 
3 
al 
: 7; 3 8 
Required probability = = — 
quired p y (2) 2 
3 
8. R=P'Q°P = A? 
А2-|У3 -2||V3 -2| |3 -2/3-2 
0110 1 0 1 
АЗ = 43 -2|3 -243-2 3 (в)? -2(3)- 2/3 -2 
0 110 1 0 1 
k 8 
= If [9], - ^ then %11 = (43) > ty, =(V3) = 81 
9. нээв 5 қ 3 ЕЕЗ 
5-а 5-0 4A 
A? 3ab 


> 4s(s — с) = Зар 


25 Е 
(s-a)s-b) 4 
= cosc = 2 => Zc = 60° 
Also г; + гз = 2R 
( ^ | | А | 2арс 
=> | —— |.| | 
5-0 5-0 4A 


=> 2s(s - a) = bc > ZA = 5 and ZB = 


Ola 


10. = A,=2V2(4-V10) 
and A, = 242 (4 « 10) 


11. (За + 4b)(3a – 2b) = 0 and (3a - 2b)(a + b) = 0 
= За = 2b 


Á — 
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12. f(x) is non differential at x = 1 (Point A in figure) y = f(x) 
But f(x) is cont. V x e [0, 2] 
=> g'(t) = f(t) — f(t- 1), t € [1, 2] 2 
= (2 - 6t 6) -((t- 1-1) 
= 2t? -7t «6 = (2t -3)(t- 2) 1 


3 
2 


— Maximum when t -3 and minimum when t = 2. 


14. МАЛҒА ЫНЫ where A= sum is 4. 
Be P(Be) 


And P(B_) = Р(В,)+Р(В,)+..... = —+—+— +....0 =—+ = 


P(A Be) =P(AMB,)+P(A By) =P(B2)P( £] «Pte. P $) 


_ цал (2) 53:8. 433 
4\36) 16\64 16.64 16.64 


Hence p( A )_ 433, 433 , 1 
Be) 16.64 32-216 16 


15. п(5)-6.6.6-63-216 
Now greatest number is 4, so atleast one of the dice shows up 4. 
. n(A) = 4-33 = 37 


Hence P(A) = ЭГ 
216 


16-18. Equation of tangent of slope т to у? = 4x is 


у= тх. x1) 
m 


16. As (1) passes through P(6, 5), so 5 = 6m pl 
m 


2 E EEL m-; 


— 6m 


27 
Points of contact are [n AE Ji Э 
ma m 
m m2 


Hence R(4, 4) and Q(9, 6) 
6 5 1 
Area of APQR = un 4 1 28 
9 6 1 


м 
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у=5х+2 >x-2y+4=0 swine (2) 


and y= 3x43 >x-3y+9=0 


Now equation of circle Cz touching x — Зу + 9 = 0 at (9, 6), is 
(x-9) +(y-6)° 43(х-3у-9)-0 

As above circle passes through (1, 0), so 

64 + 36 + 1011 = 0 > А = -10 

Circle C; is х2 + y? — 28x + 18у + 27 = 0 2... (3) 


Radius of С; is rê -196--81-27-277-27-250 => r, = 5440 
SECTION - C 


>p-3=0,2,3,4 y у= |х + 1/х - 3| 
=> 5р=5+6+7+3 = 21 
>n=7 


2 2 
Let | = pesce 3(8 Ма 
-1 t 


3 42.21 + 1 PEG E 23.3 02 
4 21/4 2/2 21/4 2 2 


The population after 2n days = EDIEDI] RS n тез) = 210 
22/322 
n 10 
B - (2) = п = 10 = Total number of days = 20 days 


Let f(x) = 2x? - Зх? + p 

= f'(x) = 6х2 -6x 4 0 atx = 0, 1 
=> ҚО)>0->р>0 
Қ1)<0->2-3чр<0 

->р<1 

— p e (0, 1) 

= [р] = 0 
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5. Required plane is p, +^р, -0 and passes through (1, 2, 0) 
> p=F-(3i-j+3k)=1) >at+b+c=7 


1 : 1 
6. tangent at | —, 1 | is y=2x+— 
өнө [1] ву-®+; 
xps 
4 
T. The polynomial is an everywhere differentiable function. Therefore, the points of extremum can 


only be roots of the derivative. Furthermore, the derivative of a polynomial is a polynomial. The 
polynomial of the least degree with roots x, = 1 and Хо = З has the from 


a(x — 1) (x — 3). 
Hence P'(x) = a(x - 1) (x – 3) = a(x” – 4x + 3) since at the point x = 1, there must be P(1) = 6, we 
have 


x x е 2 
= [P'o9dx «6 = af (x? - x +3)dx ЕЕ MEC a-i] +6 
1 1 


The coefficient 'a' is determined from the condition P(3) = 2, whence a = 3. 


Hence P(x) = х3 - 6x2 + 9x + 2 
Now P(2) = 8 – 24 + 18 + 2 = 28 – 24 = 4 


Also Р(х) = 3(х2 – 4x + 3) > P'(0) = 9 
=> Р(2) + P(0) =4+ 9 = 13 


8. f(x) is an odd function 
=> g(x) is f (х) 


2n 2n 
= Area = ЇГ (y)ay= [ео = f x(FOX))" 222 22x. 
1 0 


oo oo 
ех (sinx)" КЕЙТ z 
h= БЕСА + [n(sinx)" ! cos хе хах 
0 


9. 
-1 
0 
. -Х бо) oo 
-0- ШЕШ! —< | ға (їп) Соп) + (cosx)(n-1)cosx(sinx)" совх Je “ах 
к 0 
ET f А n . 2 : п-2 -Х = п(п-1) 
= n [(- Gin) +(n—1)(4— sin? x) (sim) ?)e^*dx = 2---іһ2 
4 п +1 
101 “9 = 101% ae -90. 
l 10 
10. là 8-5 él «lc С 1222. b«b.c«c.à) 
= 2(4 +9 + 16)— 2 -5-0-0-а) -58-2(8-5-5-6-0-4). 
Now (а+Б+б) > >0 
= а2?+р?+с?>—-2(а.Бб+бБ-.б+сб.а) 
= –2(8.6+6:6+6:4) «29 


= |8 Б +6 a «|i -af < 8r. 


ЕПТЈЄЄ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 
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FIITJEE JEE (Advanced), 2013 
FULL TEST - Il 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 237 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

. Each partis further divided into three sections: Section-A, Section-B & Section-C 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +5 marks for correct answer and — 2 marks for wrong answer. 

Section-A (07 — 12) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +3 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries *8 marks for all correct answer. For each correct row *2 marks 
will be awarded. There may be one or more than one correct choice. No marks will be given for 
any wrong match in any question. There is no negative marking. 


75 in Top 200, 159 in Top 500 Ranks & 3542 total selections in IIT-JEE 2012 


(iii) Section-C (01 — 05) contains 5 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9 and each question carries +3 marks for correct answer. There is no negative 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e-1.6x10 "7C 

Mass of electron me = 9.1 x 10°! kg 
Permittivity of free space £o = 8.85 x 10^ C^/N-m* 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” mor" 
0.0821 Lit atm K” тог” 
1.987 = 2 Cal K” тог! 
6.023 x 107° 

6.625 x 107^ J.s 

6.625 x 10” erg.s 
96500 coulomb 

4.2 joule 

1.66 x 10 7" kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number М, 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 

1 eV 


Atomic No: Н-1, Не = 2, Li=3, Be=4, B-5, С-6, N-7, O28, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, C=12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Pb-207, U=238. 
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Physics PART - | 


SECTION - A 
Single Correct Choice Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. In a series LCR circuit, if V is the root mean square (rms) value of the applied voltage. Across 
resistor (R) inductor (L) and capacitor (C) the rms values of the potential difference are Ур, V, and 
Vc, respectively. 


(A) V 5 Vg * V, * Vc (В) V? = №2 + VĒ + №2 
(С) V? = Và «(M - Vc (D) V? = V? «(Vg - Vc 
2. Lower surface of a plank is rough and lies over a rough horizontal 


surface. Upper surface of the plank is smooth and has a smooth 
hemisphere placed over it through a light string as shown. After the 
string is burnt trajectory of C.M. of sphere is 


(A) circle (B) ellipse 
(C) straight line (D) none of these 
ZZ 22 
3. ЇГ switch S closed at t = 0 then work done by battery 


С 
upto time t is equal to 
2 m 
(A) ea Е d 
2 
еа i С 
(В) or. = 
V 


t 
(C) ы 


(D) None 


Rough work 
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4. Circular scale of a screw guage moves through 4 divisions of main scale in one rotation. If the 
number of divisions on the circular scale is 200 and each division of the main scale is 1 mm., the 
least count of the screw guage is 


(A) 0.01 mm (B) 0.02 mm 
(C) 0.03 mm (D) 0.04 mm 
5. A sphere of mass M and radius b has a concentric cavity of radius a 


as shown in figure. The graph showing variation of gravitational 
potential V with distance r from the center of sphere is 


(A) | (В) | 
b г а b " 
(C) V (D) V 


6. Let Fpp, Еһ and Ғы, denote the magnitudes of the net force by a proton on a proton, by a proton 


on a neutron and by a neutron on a neutron respectively. Neglect gravitational force. When the 
separation is 1 fm, 


(A) Fop > Fon = Fan (B) Fop Fon nn 
(C) Fop > Fpn > Fan (D) Fp <В =F, 


Rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 7 to 9 


In the figure shown a plank of mass m is lying at rest on a smooth horizontal ШЫҒ 
surface. A disc of same mass т and radius г is rotated to an angular speed оо CN». 
and then gently placed on the plank. If we consider the plank and the disc as a 


system then frictional force between them is an internal force. Momentum of 


the system changes due to external force only. It is found that finally slipping 
cease. Assume that plank is long enough. и is coefficient of friction between 
disc and plank. 


T. Final velocity of the plank is 
ro, ro, 
(A) ҰЗ (В) Um 
ro, ro, 
(C) 23 F AG 
8. Time when slipping ceases 
ro, ro, 
(A) 577 (В) ED 
ro, ro, 
x nm 2/00 
9. Magnitude of the change in angular momentum of the disc about center of mass of the disc 
(A) “тө (В) Imro 
(C) zero (D) тг, 
Rough work 
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Paragraph for Question Nos. 10 to 12 


As a charged particle q moving with a velocity V enters a uniform magnetic field B , it experiences a force 


f = q(VxB). For Ө = 0° or 180°, Ө being the angle between ў and В, force experienced is zero and the 
particle passes undeflected. For 0 = 90°, the particle moves along a circular arc and the magnetic force 


2 
(qvB) provides the necessary centripetal force на! For other values of Ө (0 = 0°, 180°, 90°), the 
r 


charged particle moves along a helical path which is the resultant motion of simultaneous circular and 
translational motions. 
Suppose a particle, that carries a charge of magnitude q and has a mass 4 x 102? kg, is moving іп а 


region containing a uniform magnetic field B = -0.4KT . At a certain instant, velocity of the particle is 
V = (8i — 6] + 4K)x 10 m/s and force acting on it has a magnitude 1.6 М. 
Answer the following: 


10. Which of the three components of acceleration have non-zero values ? 
(A) xandy (B) y andz 
(C) zand x (D) x, y andz 
11. Which of the following is correct? 
(A) Motion of the particle is non-periodic but y and z — position co-ordinates vary іп a periodic 
manner 
(B) Motion of the particle is non—periodic but x and y — position co-ordinates vary in a periodic 
manner 
(C) Motion of the particle is non—periodic but x and z — position co-ordinates vary in a periodic 
manner 


(D) Motion of the particle is periodic and all the position co-ordinates vary in a periodic manner 


12. If the co—ordinates of the particle at t = 0 are (2m, 1m, 0), co-ordinates at a time t = 3T, where T 
is the time period of circular component of motion, will be 
(A) (2m, 1m, 400m) (B) (0.142m, 120m, 0) 
(C) (2m, 1m, 1.884m) (D) (142m, 130m, 628m) 


Rough work 
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SECTION - B 
Matrix — Match Type 

This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column 1 are 
labelled A, B, C and D, while the statements in Column II are labelled p, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are А – p, and t; B-qandr; C- p and q; and D — s 
and t; then the correct darkening of bubbles will look like the following: 


е с “ > 


1. Match the following. 


Column A Column B 


(A) If the work done by force in cyclic path is | (p) | Non conservative 
zero, the force is 


(B) If the work done by a force in cyclic path is | (9) | Negative 
not zero, the force is 


(C) | Work done by friction force сап be (г) | Conservative 
(D) | Work done by spring force can be (s) | Positive 
2. Match the following. 
Column A Column B 
(A) | Amplitude of constituent wave (p) | 0.06 
(B) | Position of node at x =... т (q) | 0.5 
(С) | Position of antinode at x = ... m (r) | 0.25 
(D) (s) | 0.03 


Amplitude at x = % m 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. A conducting rod Pq is sliding on two parallel conducting rods with 
constant velocity in a uniform magnetic field of induction B = 2 
Wb/m? as shown in the figure. The rods are connected with a 
circuit. What should be velocity of rod Pq (in m/s) if current in 20 
resistor is 0.1 A ? 


2. Two parallel conducting rails are connected to a source of emf E 
and internal resistance r. Another conducting rod of length / 
having negligible resistance lies at rest and can slide without 
friction over the rails. A uniform magnetic field B is applied 
perpendicular to the plane of the rails. At t = 0, the rod is pulled 
along the rails by applying a force F. The velocity of the rod is Rod 
observed to be v = vo cos (ot) then find the power (in watt) spent 
by the force over 1 cycle. 

(Given B = 2 Tesla, r= 2 x 1070, v; = 2 тө”, / = 1cm) 


XXX AAXXAAAANAA 


Rough work 
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3. Oil enters the bend of a pipe in the horizontal plane 
with velocity 4 ms ' and pressure 280 x 10? Nm ? as 
shown in the figure. The pressure of oil at the point Q 
is 86).. Find the value of à. (КМ). 
(Take specific gravity of oil as 0.9 and sin 37? = 0.6) 


4. One mole of ideal monoatomic gas is taken along a cyclic 
process as shown in the figure. Process 1 — 2 shown is 1/4" 2P 
part of a circle as shown by dotted line process 2 -> 3 is 0 
isochoric while 3 — 1 is isobaric. If efficiency of the cycle is n% P 


where n is an integer. Find n. 


% М 


5. A spring of force constant k = 300 N/m connects two blocks having masses 2 kg and 3 kg, lying 
on a smooth horizontal plane. If the spring block system is released from a stretched position, the 


number of complete oscillations in 1 minute is бп. Find the value of n. Take л = V10. 


Rough work 
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Chemistry PART - Il 


SECTION - A 


Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 


Which test can distinguish 1,1 dichloroethane and 1,2 dichloroethane. 
(A) (i) aq KOH, (ii) 2,4 - DNP (B) NaHSO; 
(C) Ма:СОз (D) FeCl; solution 


Calculate the potential of an indicator electrode versus the standard hydrogen electrode, which 
originally contained 0.1 M MnO, and 0.1 МН” and which was treated with Ее“? necessary to 


reduce 90% of KMnO; to Mn”. 427 =1.51v 

Mn”? 
(A) 1.3 (B) 1.43 
(C) 1.48 (D) 1.4 


2 
нь 


Let the starred carbon in the given amine has “5” configuration. What is the isomeric relationship 
between the two forms of this compound that are inter converted by amine inversion. 


(A) Diastereomers (B) Enantiomers 
(C) Identical (D) Functional isomers 
Rough Work 
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ON 
Acidity of H is in the order 
(A) 22123 (B) 3>1>2 
(C) 1>2>3 (D) 2>3>1 


1 


Possible structure for compound A is 


20 
(А) 
OH 
О 
(С) CH3 
CHO 


500 torr 


600 torr 
0.3L 0.2L 1L 


100 torr 
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None of these 


What is the total pressure after all the stopcocks are opened at room temperature? (considering 


the volume of connecting tubes negligible 


(A) 246.66 torr 
(C) 100 torr 


Rough Work 


(B) 86.66 torr 
(D) 1200 torr 


————————— 
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PARAGRAPH TYPE 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 7 to 9 


Bond length is an important criterion in deciding the reactivity of organic entities. Bond length is affected 
by a number of factors like atomic size electronegativity, bond order and resonance. 


О 
T. m ву" 
На) ау9%9 
C —C 
тал 
For the given resonating structure of the molecule find the correct trend of bond length. 
(А) e<b<g<a<f<d<c (В) a<g<b<ex<d<f<c 


(C)g<a<e<b<f<d<c (D) b<e<d<f<g<a<c 


Taking into account all the resonating structures of the above molecule, find which bond has 
highest bond order : 


(А) C1- C2 (B) C; - C3 
(C) Сз - С (D) (a) and (c) are having same bond order. 
9. How many different Mn-O bond length(s) is/are there in KMnO, molecule. 
(A) 1 (B)2 
(С) 3 (D) 4 
Rough Work 
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Paragraph for Question Nos. 10 to 12 


The solubility of an ionic compound depends upon lattice energy and hydration energy of that 
compound. Lattice energy involves the fact that how tightly are ions held together in ionic lattice 
whereas hydration energy involves the attraction of ions towards water molecule to get themselves 
hydrated. The dissolution occurs when hydrator energy predominates over lattice energy. The solubility 


also depends upon this difference. More is (AH, - AH,) more is solubility. 


10. Select the correct choice : 
(A) КНСО; is less soluble in water than NaHCO;. 
(В) CaC;O, is soluble in water and alkalies. 

(C) Са(НСОҙз); an obtained in solid state. 

(D) BeF, is water soluble but CaF, is water insoluble. 


11. Select the incorrect choice : 
(A) solubility of alkaline earth metal's carbonates, sulphates and chromates decreases from 
Be to Ba. 
(B) solubility of alkaline earth metal's hydroxides is less than alkali metal hydroxides. 
(C) solubility of alkaline earth metal's oxides increases from Be to Ba. 
(D) SO» on passing in lime water turns is milky. 


12. Report the correct order for lattice energy : 
(A) BeO > MgO > CaO (В) BeF; < МАҒ; < CaF 
(C) AgF < AgCl < AgBr (D) Ғе:Оз < FeO 
Rough Work 
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SECTION-B 
(Matrix Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, С and D, while the statements in Column ЇЇ are labelled р, а, г, 
5 and t. Any given statement in Column І сап have correct matching with 
ONE OR MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 


9 с “ > 


If the correct matches are A – p, s and t; B – q andr; C — p and q; andD-s 
and t; then the correct darkening of bubbles will look like the following: 


1. Match the following 

Column - | Column - Il 
) Ве(ОН);< Mg(OH)2< Са(ОН); < Sr(OH)2 < Ba(OH) (р) | Solubility in water 
) BeCO;» MgCO; > CaCO; > SrCO; > BaCO; ) | Thermal stability 
) 
) 


A ( 
(q 

Li(OH) « NaOH « KOH « RbOH « CsOH (r) Hydration energy 
(s 
( 


PD 


B 

C 

D Li2COs < МаСОз < КСО; < Rb2CO3 < Cs2CO3 ) Lattice Energy 

t) Basic strength in aqueous 
solution 


2. M Match the following 
Column - I (Using Pt electrode) Column - Il 


(A) Aqueous solution of HCI (p) | Оз evolved at anode 

(B) Aqueous solution of NaCl (9) | H2 evolved at cathode 

(C) Molten NaCl (r) Сі; evolved at anode 

(0) Aqueous solution of AgNO3 (5) | Ма deposited at cathode 
(t) Ag deposited at cathode 


Rough Work 
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SECTION - C 


Integer Answer Type 


X Y ZW 
(O01010; 
This section contains 5 questions. The answer to each of the questions is a single-digit 03000201) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question ӨТӨТӨТӨ) 
numbers Х, Ү, 2 and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. Saas 
ОООО 
(202020) 
(0101010) 


1. When CH3CHO is treated with drops of concentration H2SO, a pleasant smelting liquid 
paraldehyde results. The number of aldehyde molecules needed to from one molecule of 
paraldehyde is 


2. If number of planes of symmetry in hexagonal unit cell is ‘n’ then the value of ‘n’ is: 

3. If aqueous solution of NaCl is electrolyzed completely at 25°C, the total number of gases evolved 
is 

4. 500 ml of 0.1 M CaBr;(density of CaBrz solution = 1.02 gm/ml) is mixed with 500 ml of 0.2 M 


AgNO; (density of AgNO; solution = 1.034 gm/ml) solution. The mass of water in the mixture is ‘x’ 
gm. Then x is 
200 


5. How many optically active alkanes are possible with molecular formula СУН? 


Rough Work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 


Let g(x) = f,(x), where Р(х) = f(f(x)), f(x) = f(f(f(x))) ..... and f(x) = SP жаа then 


3/4 


| g(x) dx is 

1/4 

(A) 242 (В) 2" +1 
(O4 (о) 2 


The area of the region bounded between the curves y = e||x|In|x||, x^ + y^ - 2(Ix| + |y) +120 апа 
x-axis where |х| < 1, if a is the x-coordinate of the point of intersection of curves in 1° quadrant, is 


(A)4 fexinxax (ат g (B) 4 fexinxax - fhi- i-em e| 
LO 


0 a 1 


су - Jum + (to | (D) 2 [one Е -4) e| 
0 LO 


Q 


о 


r-1 
1 
The value of lim —-"C, -'C, -3' | is equal to 
pd 
(A)4 (B)3 

(C) 1 (D) none of these 


8 spheres of radius 1 unit is kept on a table with their centres at the vertices of a regular octagon 
and each sphere touching its two neighbours. If a sphere is placed in the centre on the table 
touching all of the 8 sphers, then its radius is 


1 1 
(A) “Б (В) 17 
1 
(С) 42 (D) Ws 
Rough work 
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5. If f(x) = (2x - 33)? 22 +cosx and g(x) is the inverse of f(x), then find 5 (90) at x = 2л 
x 
7 3 
A) — B) | 
(A) 3 (B) 7 
25 

(C) ны (О) none of these 

6. Three friends whose ages form a G.P. divide a certain sum of money in proportion to their ages. If 


they do that three years later, when the youngest is half the age of the oldest, then he will receive 
Rs. 150/- more than he gets now, and the middle friend will get Rs. 15 more than now, then the 
age of the youngest friend is 

(A) 27 (B) 18 

(C) 14 (D) 12 


Comprehension Type 
This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 


paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 7 to 9 


Read the following write up carefully and answer the following questions: 
Let «a,» and «р,» be the arithmetic sequences each with common difference 2 such that a4 < b, and let 


n n 

C, = Уа ‚а. = У . Suppose that the points A,(a,, Cn), В.(6,, dn) are all lies on the parabola 
k=1 k=1 

С:уз рх? + qx + r where p, q, r are the constants. 


7. The value of p equals 
(A) 2 B) $ 
(O5 (D)2 
8. The value of q equals 
(A) 2 (8); 
(C) 5 (D) 2 


Rough work 
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9. If r= 0 then the value of a4 and b; are 
1 3 
A) — and 1 В) 1 and — 
(A) = an (B) 1 and 5 
(С) 0 апа 2 (D) ; and 2 


Paragraph for Question Nos. 10 to 12 
Read the following write up carefully and answer the following questions: 
Let y = f(x) be a curve such that x = 1 — 3, y = t — 3C, where t is a parameter and f(x) is not constantly 
zero V t є К. The tangent drawn at P(t) to the curve makes an angle 0 with positive direction of x-axis. 


10. If the tangent at A = (-2, 2) meet the curve again at B then coordinates of point B is 


n (5-3 ШЕК 


11. Тһе acute angle between the tangents at x = 0 to the curve y = f(x) із 
T 
А) 0 В) — 
(A) (B) 6 
T T 
C) — р) — 
(C) 4 (б) 3 


b 
12. Let h(x) = [f(x)| + f(x) and g(x) = |f(x)| — f(x), then [no0dx is equal to 


a b 
(A) (во (В) (во 
b a 
(C) (вә only if a, b є [0, 1] (D) none of these 
b 
Rough work 
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This section contains 2 questions. Each question contains statements given 
іп two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column II are labelled p, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE statement in Column Il. The appropriate bubbles corresponding to the 
answers to these questions have to be darkened as illustrated in the following 


example: 


If the correct matches are A — p; B— q; C - p; and D ~ s; then the correct 


19 


SECTION - B 
(Matrix Type) 


darkening of bubbles will look like the following: 
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1. Match the following column-l with column-ll. 
Column - | Column - Il 
(A) The equation of the right bisector plane of the (p) 13 
segment joining (2, 3, 4) and (6, 7, 8) is p 1/21 
(В) The equation of the plane through the point (1, 2, — 7 
3) which is parallel to the plane 3x — 5y + 2z = 11 is (q) 
421 
given by 
(C) The distance of the point (2, 1, —1) from the plane (r) 20 
x—2y + 42 = 9 іѕ 1/21 
= E = 5 x+y+z-15=0 
(D) The line tet ү 1 жеде lies completely on (s) : 
К 
the plane 2x – 4y + z = 7, then the value of —— is 
421 
(t) 3x – 5y + 22 + 13 = 0 
2. Match the following column-l with column-ll. 
Column – І Column - Il 
0 
(A) The number of integers in the domain of f(x) = жакты is (p) 
vIncos ! x 
(B) If the angle between the plane x — 3y + 2z = 1 and the line | (q) 1 
EP IY de 0, then the value of cosec 0 is 
2 1 -3 
-4 (r) 2 
(С) LetJ- | (3—x? )tan(3 – x?) dx and 
-5 
-1 
K= Г6 —6х + x?) tan(6x - x? —6)dx, then (J * K) equals 
-2 
x? у? (5) 4 
(D) The value of a for the ellipse 22512 =1 (a> b), if the extremities 
a 
of the latus—rectum of the ellipse having positive ordinate lies on 
the parabola x? = -2(y - 2), is 
(t) 6 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. If the line Li - i = бу intersect the xy, yz and zx planes at A, В and C respectively, and 
if volume of the tetrahedron OABD is V, where ‘O’ is origin and D is the image of C in the x-axis, 
then the value of [V] is . (Where [.] denote greatest integer function). 

10 
2. Let 1+ У (3-79, «гс, = 210 (a · 49 + B) where a, B e N and f (x) -х2-2х-К241 a, p 


r=1 
lies between the roots of f (x) = 0, then find the smallest positive integral value of k. 


3. Let x be the 7" term from the beginning and y be the 7" term from the end in the expression of 
Бі + aa): ifs Bu then the value of n is 
413 у 12 
4. Let 21, Zo, 2з be complex numbers of unit modulus such that lzi-z ln -4 then 


| +Z,| is equal to 


5. A student is allowed to select at most ‘n’ books from a collection of 2n + 1 books. If the total 
number of ways in which a student selects atleast one book is 63 then the value of n is 


Rough work 
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FIITJEC ЈЕЕСА амапсеа)-20 1 З 


ALL INDIA TEST SERIES 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Il 
(Paper - 2) 


ANSWERS KEY 


PHYSICS CHEMISTRY MATHEMATICS 
Q. No. ANSWER ANSWER ANSWER 
1. с А с 
2 с D с 
3. B A с 
4. B B D 
5. B B B 
6. D B B 
7. А С А 
8. с А C 
9. B A [e 
10. |A D B 
11. IB с D 
12. с А B 
(A) > (r) (A) > (p. q, t) (A) > (s) 
, (B) (p) (B) -> (p. г, s) (B) > (t) 
қ (С) > (9), (s) (С) > (p, q, t) (C) — (р) 
(D) > (q), (s) (D) > (q, t) (0) (4) 
(A) > (s) (A) > (9, г) (A) > (г) 
2 (B) > (q) (В) > (q, г) (В) -> (г) 
(C) > (г) (С) > (г, s) (С) (p) 
(D) > (q) (D) -> (p, t) (0) (г) 
1. 5 3 3 
2. 4 7 5 
3. 2 3 9 
4. 4 5 0 
5, 4 4 3 
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Physics PART - | 

SECTION - A 
US zz 

3. vedere = ЖЕ к. 

4. LC = 4/200 = 0.02 

5. Gravitational potential inside a shell = constant 

6. In nuclear, nuclear force play major role. They are charge independent forces. 
SECTION - C 

1. Current is 20 = 0.1 A 


current in circuit = 0.2 A 

equivalent resistance about AB = 50 
е-ІК-1 volts 

and also 
е= в/у 


у=-°—-—__—5т/. 
Be 2x0.1 


„B/E B^/v тау 
r r dt 


F 


solving 


2,2 
Bur V, cos ot БЕ: 
r 


F = -mVoosin(ot) + 
Power expended by force is 
B?/? 
r 


FV = -mV?osin(ot)cos(ot) + У2 cos? ot — EA cos ot 
r 


Its average over the cycle is 
в2/2у2 
gp 


3. Let А, and A; be the cross-sectional area of the pipe at points P and О respectively. 
Let v4 and у be the velocities of oil at the points P and Q respectively. 
By conservation of mass, 
Q= Aw = Азу» 


А 
=> = ЕШ = 4у, 
2 


Applying Bernoullis’s equation between points P and Q, we have 
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1-2 142 
P,+—pv; =P, —pv 
1 299 2 292 

1 
Р, =P; +2р(м – 05) 


=P, + 5x 0.9116 -256]‹10° 


= 280 x 10° + (-108) x 10? 
Р, = 172 x 10°Nm~ 
Р, = 172 (KN m^). 


лР,м 
Wnet = (2PVo ) - (PoVo ) 070 


net ~ 


Р, Р, 
Wret = Ромо me (4-7) ун ; Put n = 3.14 


0.86 
Waet = Povo =(0.22)(P,¥5) 
Now, 
Pov 3R 
T, = zx AL: = 1x7 [T -T] 
4Р, 
Туе ТЫ mus, AU, Ste 11:51: 
R 2 
2Р,у 3R 
T; = = AU = 1 [Т -7,| 


AQ, , = (4.5)(PoVo) + (1-22) (P»vo) = (5-72) (Pavo ) 
AQ; уз --3Р)у0 +0 = -3 (Povo) 
AQs 4 = -1 5 (PoVo ) - (Ромо) = -2.5(Pyvo) 


Thus efficiency т = ——"®— 
+veheat 
0.22(Р,мо) 
(5.72) (Povo) 


Thus efficiency is 496 


= 0.04 


n 


The total momentum of the system in the horizontal kx kx 
direction is conserved. We draw the F.B.D., assuming the Hu 
displacement of the block to be х; and х› in opposite 4 io 
directions, and the total extension x is given by, X, X, 

X = Хү +X 
and m4X4 = M2X2 

а?х, 
m,— = k(x; +x 
1 dt2 ( 1 2) 
d^xs 

and m» dÜ = -К(х, + Хэ) 
after suitably manipulating the equations, 
we get, 
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_ 1 /300(2 + 3) 
2nN 2x3 
= 2.5Hz. 


number of complete oscillations in 1 minute = = = 24. 
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Chemistry PART - Il 


SECTION - A 


© 
Gem-dihalides on substitution by OH produces carbonyl compound, which will reacts with 
2,4-DNP but 1,2-dichloroethane will give vic-diol. 


MnO, + Ғе? 48H?——o Мп? + Fe? 
0.1M 
0.01M 0.09 M 


E" Mno;2 H* 
кр 768 ZA 
So permanganate electrode behave as cathode. 
Есеп = 1.51 —- 0 = 1.51. 
Using Nernst's equation :- (n = 5) 
8 
0.059, |MnO; |Н“ | 
E =1.514 log 
шоо 5 | ма? | 
= 1.51+0.11=1.4V 


0 
"Eu 


Amine inversion will change the configuration of N only and not that of carbon. 


Compound (A) will first undergo Cannizzaro reaction and the product B then will undergo esterification. 


NH, + HCl ——>NH,Cl(s) at room temperature. 
500х0.3  900x0.2 0 Moles 
760xRT 


760xRT 


150 120 
760RT 760RT 

30 0 120 
760RT 760RT 
Now total moles = Е | ш 

760RT 760КТ 
Total Р = _130xRT_ (Total volume = 1. 5 Litre) 
760КТ х 1.5 


Р in torr = Ты = 86.66 torr 


SECTION - C 


(S)-2,3-dimethylpentane, (R)-2,3-dimethylpentane, (S)-3-methylhexane and (R)-3-methylhexane. 
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Mathematics PART - 111 


SECTION - A 


ЕСЕ? 


3/4 1 1/4 , 
- | 900 ах шалан EOS 


1/4 -1/4 


3 
(82) 68194 = (2-819 rie 
2 4 2 2 4 4 4) 2 


> 85) - ptt) +5 where p(-t) + p(t) = 0 


2 

1/4 
= = 1 at 58) 
4 

-1/4 
2. Required area is 

БЕ 
0 1 


4 In triangle ОА; А; А O A 
2 = 8 R ^ R 3 
20 Жаза Жый ср, 
4 282 4\2 VAS V 
= Б2-4-2/2 
Also Vertex of octagen 
= (г+1)2 -(r-1? 244242 
= 4r=44+2/2 
pe í 2 =| d 
NT CAA 
5. (2) -2т 
2 


ЕПТЈЄЄ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-2)PCM(S)-JEE(Advanced)/13 


> (E) go -: 


> f'(x) = 25(2)2x - Зл) + 5 -sinx 


Let the age of friends be a, ar, ar^, г> 1 and money distributed is x, xr, xr respectively. 

= (1 +г+ г)х = (а(1+г+г°) +а)і 

Also after 3 years аг? + 3 = 2(а + 3) 

= а(2- 2) = 3 

х + 105 = (а + 3)t and xr + 15 = (ar + 3)t (given) 

— (1 + г)х + 120 = (а(1 + г) + 6): > 2(а + 3)t = rx – 120 = 2х + 210 

=> (r^ – 2)х = 330 

Using (^ – 2)х = 330, а(г^— 2) = 3 = x = 110a 

=> 110a + 105 = (а + 3)t = 5(22a + 21) = (а + 3)t 

апа 110аг + 15 = (ar + 3)t 5(22аг + 3) = (аг + 3)t 
228121 a+3 
22аг-3 аг+3 

Where баг = 7a + 2(a(r* — 2)) {Using a(r? - 2) = 3} 


= баг = Та + 6 


=> 212 -5г+3=0 = r= 5. Hence а = 12 years 


Given с. = a; + a2 + аз + ..... + an 

where aj, ao, ....., a, are in A.P. with d = 2 

and d, = b; + 6, + бз + TT +b, 

where b4, Бә, bs, ....., b, are in A.P. with d = 2 

Also (an, Cn) lies on y = px? + qx +r 

Now с, = pa? + да, +r Y (1) 
Cn -1 = ра 4 +qap4+r 002) 
г. From (1) апа (2), we get 

Ch = бас = р(а? загч) 8 (ацсаса) 

> а= р(а, * 8, 4)(a, -8, 4) * (a, —a,4) 

a, = (а, —a,-1)[P(a, * a, 1) +4 | 2... (3) 


(a, - a, 4 = d) 


у= 1-30) 5 t» У аА, t2-1 
х 


1-90 4 
-e 3° 

= Equation of tangent at A = Зу + 4x + 2 = 0 
Since tangent passes through the point B(t,) hence 
3(t – 3t,°) + 4(1 - 32) +2= 0 


> (н + 1°(3t,-2)=0>t= 2 


3 
= В = 2 zl 
3 9 


Slope of tangent at A, m = 
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11. Slope of tangents at x = 0 and m, = 5 and m; = Е 
T 
= tano= rt 
SECTION - B 
2. (А) We have f(x) = : 


vIncos ! x 


For domain of f(x), In(cos x) > 0 = cos !x» 1 and cos! xx л 


=> Cos T < X < cos 1 > —1 < x < cos 1 
Hence number of integers in the domain of f(x) аге 2 i.e., -1 and 0 


(B) Vector normal to the plane is n =1-3]+2К and vector along the line is у- 21-1-3К 
Now sings C^ = |229-6 -E 
ХІ Wl [v14 14| 114 


Hence cosec 0 = 2 


-4 
(С) We have Ј = f (S—»? Jtan(3 — x?) ах . Put (x + 5) = t, we get 


-5 
1 


1 
J= f6- (t-5Y )tan(3 - (t-5Y) t= |( -22 +10t- t2)tan(-22 +10t—t2)at 
0 


о 


Now K = [(o-6x+x?)tan(6x—x? ~6)dx. Put (x + 2) = 2, we get 
22 


1 
КЕ [(e 6(z -2)«(z -2)?)tan(6(z -2) -(z - 2? -6)dz 
0 


1 
[(22- 102 +z?) tan(-22 +10z-—z?)dz 
0 


Hence (J + К) = 0 


SECTION - C 
1 е? -4, 0), в[о -5 1) and с|7, 0, 8) 
Hence V = ЭВ 
18 
10 
2. 1+ V (37-700, +г.19С,) = 4? + 10 х 29 
г=1 
= а= 1апарВ = 5 
= К> 4 
- 6 
3. x= "С, (31/3)" ê (4-13) 


n-12/3 


6 -6 = 
yo" quay (4-9) ana t-- > (12)? L (42)! = п= 9 
y 
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4. Z2 + Z3 = 0 
n 2п+1 

5. Let y = 3:96. - Ж um в 
r=0 r=n+1 


» 2y 2204 > у gen 
>n=3 
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FIITJEE JEE (Advanced), 2013 
FULL TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 210 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

. Each partis further divided into two sections: Section-A & Section-C 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


500 Ranks & 3542 total selections in IIT-JEE 2012 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries *4 marks for correct answer. There is no negative marking. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries *4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x107% J-s 
Charge of electron е-1.6х1079С 

Mass of electron m. =9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure P, = 10° N/m? 
Gas constant R= 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” тог” 
0.0821 Lit atm K” mol" 
1.987 = 2 Cal K ! mor" 
6.023 x 10? 

6.625 х 10% J.s 

6.625 x 107” егд-8 
96500 coulomb 

4.2 joule 

1.66 x 10777 kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 
1еу 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Pb-207, U=238. 
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Physics PART -I 


SECTION - A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Two large holes are cut in a metal sheet as shown. If this is heated, 
which distance will decrease : 
(A) BC (B) AB A C 
(C) AC (D) None of these 

2. 2 gms steam at 100° is mixed with 5 gm ice at — 40°C in an ideal calorimeter. The final 


temperature of the system will be (Given Lv = 500 cal/gm; Sice = 0.5 cal/gm°C, Sw = 1 cal/gm °С; 
Lr = 80 cal/gm) : 


(A) 0%С (B) 100°C 
(C) 80°C (D) 50°C 
3. Consider the cyclic process ABCDA, as shown in figure, performed T 


on a sample of n moles of an ideal gas. Net heat supplied to the 27, 
gas during the process is АпКТо. Then the work done during the 
process AB will be : 

(A) 3nRTo 


(B) nRTo (4 * /n3) TIS 
(C) nRTo (3 + /n3) E 
(D) nRTo (2 + /n3) 


Rough work 
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4. A ball is hung vertically by a thread of length " from a point 'P' of an 
inclined wall that makes an angle “ос with the vertical. The thread with 
the ball is then deviated through a small angle 'В' (о> В) and set free. 
Assuming the wall to be perfectly elastic, the period of such pendulum 


5. For a static fluid in a long horizontal pipe, the level in the vertical tubes is best represented by : 


6. The collector plate in an experiment on photoelectric effect is kept 
vertically above the emitter plate. Light source is put on and a 
saturation photocurrent is recorded. A magnetic field is switched 
on which is in horizontal rightward direction : 


(A) The photocurrent will increase (B) The photocurrent may decrease 
(C) The photocurrent will always remain same (D) None of these 


Rough work 
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7. An uncharged capacitor of capacitance C is connected with an ideal cell. The emf of the cell is 
slowly increased from 0 to V (by some mechanism) . The total energy taken from the cell in the 
process of charging of the capacitor is (assume the resistance of the circuit is very small): 


(A) „С (B) 2CV? 
(С) Tov (D) СУ? 

8. Two hollow-core solenoids, A and B, are connected by a wire Magnet 1 Magnet 2 
and separated by a large distance, as shown in the diagram. 5 N 
Two bar magnets, 1 and 2, are suspended just above the 
solenoids. If the magnet 1 is dropped through solenoid A as N 5 


shown, then the magnet 2 will simultaneously be | | 
(A) Attracted by a magnetic force towards solenoid В 

(B) Repelled by a magnetic force away from solenoid B 

(C) Repelled by an electric force away from solenoid B 

(D) Unaffected by solenoid B. 


Solenoid A Solenoid B 


9. In the given circuit find the ratio of і, to iz. Where i, is the 20 
initial (at t = 0) current, and iz is steady state (at t = ©) current 
through the battery : 

(A) 1.0 (B) 0.8 
(C) 0.94 (D) 1.06 


1. 


10. Two parallel vertical metallic rails AB and CD are separated by 1 m. 
They are connected at the two ends by resistance R, and R, as shown 
in the figure. A horizontal metallic bar L of mass 0.2 kg slides without 
friction, vertically down the rails under the action of gravity. There is a 
uniform horizontal magnetic field of 0.6T perpendicular to the plane of 
the rails. It is observed that when the terminal velocity of 4 m/s is 
attained, power dissipated in R, is 2 W. Then the power dissipated in 


R, at this moment will be : 


(А) 2 W (В)4 W 
(С) 8 W (б) 6 W 
Rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11. In each of the following diagrams, the magnetic field in the circular region is inside the plane of 
the paper and is increasing with time. Four different shaped metallic conductors 'PQR' are placed 
as shown. The end P will be more positively charged compared to R in: (Q is the centre in options 


AB). 

(A) (B) 

(C) (D) 
12. Assume that the nuclear binding energy per nucleon (B/A) 


versus mass number (A) is as shown in the figure. Consider a 
nucleus of A = 110. Fission of this nucleus results into 2 
fragments. Which of the following could possibly be the mass 
number of the resulting nuclei? 


(A) 55 and 55 (B) 70 and 40 
(C) 100 and 10 (D) 90 and 20 


Rough work 
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13. Three identical bodies are at temperature T,, T, and T, 
having e,, e, and e, as their respective emissivities. The 
thermal spectrum obtained for them is as shown in the 
diagram. Choose the correct order of temperatures and 
emissivities: 

(A) Т, >Т,> Т, 


14. When photons of energy 4.25 eV strike the surface of a metal А, the ejected photoelectrons have 
maximum kinetic energy, T4 expressed in eV and de Broglie wavelength A4. The maximum kinetic 
energy of photoelectrons liberated from another metal B by photons of energy 4.70 eV is 
Тв = (ТА — 1.50 eV). If the de Broglie wavelength of these photoelectrons is àg = 224, then : 


(A) the work function of A is 2.25 eV (B) the work function of B is 4.20 eV 
(C) T4 = 2.00 eV (D) Ta = 2.75 eV 
15. An ideal monoatomic gas undergoes a process in which P = 3V3. Choose the correct statements. 


(A) If volume increases then temperature will also increase 

(B) If temperature of the gas decreases, then pressure must also decrease. 
(C) For expansion, heat will have to be supplied to the gas. 

(D) If temperature increases then work done by gas is positive. 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. A string of length 2L, obeying Hooke's Law, is stretched so that its extension is L. The speed of 
the tranverse wave travelling on the string is v. If the string is further stretched so that the 
extension in the string becomes 4L. The speed of transverse wave travelling on the string will be 


XX2 v . Calculate the value of x. 


2. A train moves towards a stationary observer with a speed of 34 ms '. The train sounds a whistle 
and its frequency registered by the observer is f4. If the train's speed is reduced to 17 ms‘, the 


| 8 2, 265, 
frequency registered is f2. If the speed of sound is 340 ms 1 then the ratio - is ше 


Ё 18 


Calculate the value of x. 


3. A tuning fork A of frequency as given by the manufacturer is 512 Hz is being tested using an 
accurate oscillator. It is found that they produce 2 beats per second when the oscillator reads 514 
Hz and 6 beats per second when it reads 510 Hz. The actual frequency of the fork in Hz is (510 + 
x). Calculate the value of x. 


4. A person runs with a speed u towards a bicycle moving away from him with speed v. The person 
approaches his image in the mirror fixed at the rear bicycle with a speed of x(u — v). Calculate the 
value of x. 

5. Two transparent slabs have the same thickness as shown. One is made of material A of 


refractive index 1.5. The other is made of two materials B and C with thickness in the ratio 1 : 2. 
The refractive index of C is 1.6. If a monochromatic parallel beam passing through the slabs has 


103 hende 


the same number of wavelengths inside both, the refractive index of B is 


: 
3 


2t 
9—7 ——ин 


Rough work 
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Chemistry PART - II 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


A compound (X) has the molecular formula C3H;NO gives Y on reaction with KOH and Bro. 
Compound Y responds to mustard oil reaction. Y upon treatment with HNO; evolves N; and gives 
an alcohol Z which gives iodoform test. The compound X can be 


(A) C2H;CONH? (B) СН,СОМН, 
(C) СНҘСООМН, (D) C2H5NO 
For the reaction sequence 
OH 
PhSO;C| , A — NaF/DMSO Б 
МО» 
The compound B will be 
(A) OH (B) F 
F 
МО» МО» 
(С) OH (D) F 
F F 
NO» МО: 


In ап experiment 11 g PCl; is made to react with 1.34 g ОГО, to yield POCI}. If 11.2 а of РОС» 
were isolated. What is the percentage yield. 


(A) 60 (B) 70 
(C) 80 (D) 90 
What is the molar mass of the gas if the density of a gas sample is 0.714 g/L at STP? 
(A) 24 (B) 16 
(C) 36 (D) 42 
Rough Work 
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5. What is the root mean square speed of Argon atoms at 27°C. 
(A) 200 m/s (B) 341 m/s 
(C) 433 m/s (D) 510 m/s 
6. Find the wavelength of light emitted by an electron during a transition from n = 3 to n = 1 level in 
the C* ion. Given Rh = 1.097 х 10’ m”. 
(A) 2.85 nm (B) 8.76 nm 
(C) 6.40 nm (D) 12.0 nm 
T. What is the shape of CINO 
(A) V- shaped (B) T — shaped 
(C) Triangle (D) Linear 
8. МС» is hydrolysed by water to produce 
(A) NH2NH; and НСІ (B) NH;CI + HOCI 
(C) NH4OH + HOCI (D) NH2OH + HCI 
9. Select the incorrect choice : 
(A) solubility of alkaline earth metal's carbonates, sulphates and chromates decreases from 
Be to Ba. 


(B) solubility of alkaline earth metal's hydroxides is less than alkali metal hydroxides. 
(C) solubility of alkaline earth metal's oxides increases from Be to Ba. 
(D) SO» on passing in lime water turns is milky. 


10. The reduction potential of Си” | Cu half cell if SRP of Cu* | Cu and SRP of Cu?'| Си” are 0.34 and 
0.16 V respectively, will be 


(A) 0.36 V (B) 0.43 V 
(C) 0.68 V (D) 0.52 V 
Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


11. On the basis of the following graph (P-V) graph, choose the correct statements. 
P 


202 402 


(A) The entropy change for the over all process is zero 
(B) For the over all process AH > AE 

(C) Total work done, W 2 q 

(D) Total work 7 — 620.77 J 


12. 150 ml М Ba (MnO,4) in acidic medium can oxidise completely. 
(А) 150 ml of 1 M Fe? (В) 50 ml of 1 M FeCrO, 
(C) 25 ml of 1 M K;Cr20; (D) 100 ml of 2 M CO; ions 
13. Which of the following is/are produced during heating of Gypsum? 
(A) CaO (В) Са(ОН); 
(С) Са5О, (D) Plaster of Paris 
14. Which of the following solution will be acidic 
(A) 0.1 M СН;СООМа (B) 0.1 M FeSO, 
(С) 0.1 МК:,50,А!50О:)з.24Н:0 (D) 0.1 М(МН.,):5О, 
15. If temperature of a gas is raised, which of the following would be true? 


(A) Fraction of the molecules possessing most probable velocity will increase 
(B) Fraction of the molecules possessing most probable velocity will decrease 
(C) Fraction of possessing very low velocity will decrease 

(D) Fraction possessing very high velocity will increase 


Rough Work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. An organic compound (A) (m.f. C10H20) on reductive ozonolysis gives 2-methyl butanal. Then total 
no. of steroisomers possible for A is 


2. If the half life of a radioactive sample is 2n years. Then the fraction of a sample which will remain 
decayed after n years is Ло Then the value of x will be 
X 
3. A mixture containing x millimoles of NaOH and y milli moles of Ма:СО, requires. 


(A) 4 ml of 1 N HCI using phenolphthalien indicator 
(B) 5 ml of 1 N HCI using methyl orange indicator 
The value of x/y will be 


Rough Work 
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4. A graph between log іг and log a (abscissa), a being the initial concentration of A in the reaction. 
A — Product is depicted in figure. 


log tu» 


log a 


“ША 
The rate law is E = к[А]" 
The value of n will be 
5. For the reaction В” +H,O——BOH+H", kb for ВОН is 1 х 10°. If the value of hydrogen 
constant is 1 x 107 Then value of x is 


Rough Work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. If x = 2 is a real root of cubic equation f(x) = 3x? + bx? + bx +3 = 0 then the value of 
me i 
x21 2x-1 
27 -27 
А)-- B) — 
(A) n (B) 1 
-21 27 
C) — р) £L 
(C) 8 (D) 8 
2. If x е [-20°, -5°] such that f(x) = tan(50? + x) +cos(50° + x) + cot(50° +x) then global maximum 
value of f(x) is 
121 123 
A) /--- B) |“ 
(А) 12 (8) 13 
121 119 
C) 1-- D) | 
(C) n (D) 412 
3. The number of solution of equation |z| + |z — 1| + |z - 2| + |z —3| = 4 and zz-z-z => where z 
is complex number is 
(A) zero (B) one 
(C) two (D) infinite 
Rough work 


ки 
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Let us consider a real values bijective function g(x) such that 


g'(x) = sin? (x +2/4)+2cos(x—72/4) апа g(n/4) = 3 then value of (87 | (3) is 


(A) 1 (B) 2 
(C) 3 (D) none of these 

к 1 2 100 : : 1 dx = th +qi It 
f (х-1)(х-2).....(х A 222 жээ x = |p—|q then p + q is equal to 
(A) 203 (B) 201 
(C) 202 (D) 204 


Let ellipse 4x? + 16у? = 64 and circle х? + у? = г? have common tangent touching at А апа В 
respectively. Maximum length of AB can be 


(x) is defined for x > —1 and has a continuous derivate. If f satisfies 10) = 1, Ғ(0)- 


f 

(1 + f(x)) f(x) = 1 + x. If x is positive then f'(x) is 

(A) always positive (B) always negative 
(C) always non-negative (D) none of these 


Let f(x) = х – х? - 16x? + 4х +48 then the value of P so that equation f(|xl+p) = 0, have 8 real 
and distinct zeros 

(A) P >-3 (В)Р>3 

(C)P <-3 (0)-3<Р<3 


а, В, с denote respectively the sides BC, СА, АВ of a triangle ABC. Given that the quadratic 
equations ах? + bx + c = 0 and 15x? + 8x + 17 = 0 have the same set of roots, the value of 


Г, +r +r г | | | Ct 
1 2 3 . where R denotes the circumradius, r denotes the radius of the incircle and r4, го, гз 


R 
denote the radii of the ex-circles of triangle ABC is 
(A) 2 (B)3 
(C) 5 (D)4 


Rough work 
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10. T4 and Т; are the tangents to the hyperbola x= 2y? - 16 that are perpendicular to the line 
x—y + 10 = 0. Find the perpendicular distance between Т, and Т; 
(A) 1 (B)4 
(C) 6 (D) none of these 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


"3 
11. Consider the graph of the function y =e Y s) then which of the following is correct 
(A) Range of the function is (1,0) (B) f(x) has no zeroes 
(C) Graph lies completely above the x-axis (D) Domain of f is (—,-3) U (-1,0) 
12. P x) is a fourth degree polynomial such that 


(1) P(-x) -P(x) Vx eR, 
(2) Р(х) »O vx eR, 
(3) P(0) 2 1 

(4) P(x) эь exactly two local minima at x; and x» such that | x, - x; | = 2 

The line y = 1 touches the curve at a certain point Q and the enclosed area between the line and 


Р(х)-4(х)-4(-х 

the curve is 8/2. Let g(x) = Ах? + Bx + С (A # 0) such that lim | ) 9( ) 9( ) 
15 х—›0 х2 

is equal to the slope of the tangent of g(x) at x = —1. Also, P(x) and g(x) have common tangent at 


Q parallel to x-axis. 


is finite and 


(A) the value of A is -› (В) the value of B + C is 2 
(C) the value of A+ C is 1 (D) the value of + B + C is -1 
Rough work 
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13. Let S represents a circle of minimum radius іп Argand plane which passes through 2, and Zp, 
then 
(A) Equation of S is (z-z,)(Z-Z,)+(Z-Z,)(Z-Z,) =0 
(В) Centre of S is represented by (z4 + 2z;) 


24-7 
(C) Radius of S is нов 


(б) Let z be any complex number lying on circle 5 then 


(za -2) _ (2-2), 
|2 -z| |z-z,| 
14. Let $5; = x? -10x« y? +16 20, and 5; be the image of S, w.r.t. the line x — y = 0 and 5, be the 


image of 5, w.r.t. y = 0. Let S' is the circle which cut all three circles orthogonally and 5” is the 
circle of minimum radius which contain all three circles then 


(A) equation of circle S' is х2 + y? = 16 (B) equation of circle S" is x? + y? = 64 
(C) the radius of S' is 4 (D) the radius of S" is 8 
15. A set of lines x + y — 2 + A, (2x + y — 3) = 0 represents incident rays on an ellipse S = 0 and 


2x + Зу — 23 + л, (2x — y — 3) = 0 represents the set of reflective rays from the ellipse where 
Эл, Ха € R. If P(3, 7) is a point on the ellipse normal at which meets the major axis at М. 


45 
242 «1 


(B) N divides line segment joining two foci in the ratio 242 54 
(C) Area of triangle formed by point P and two foci 5 


45 
2/2 -1 


(A) Eccentricity of ellipse is 


(D) Eccentricity of ellipse is 


Rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


1. If circum radius of AABC is 3 cm and its area is 6 cm? and DEF is triangle formed by foot of 
perpendicular drawn from A, B, C on sides BC, CA, AB respectively then perimeter of A DEF in 
cm is 1 

2. Let A and В are two sets such that 


А = (x : f(x) = [х2], (П denotes GIF) is discontinuous іп (0, 2] } 
В = {x: f(x) = [tan?x] [соёх] ((1 denotes GIF) is non differentiable іп ( 0, x)) 
If m be the total number of onto function from A to B then total number of divisors of m is 


3. If two lines x + y = |a| and ax = y + 1 intersect at a point which lies in fourth quadrant then 
minimum length of focal chord of the parabola y? = 4a°x + 4 |a –1| x + 5 is 


9 
20 20 _ a 39 19 
4. У, Cor C542 7 ——( C21 = с) 
a a+1 


and xy = 4a then total number of ordered pair solution (x, y) where x, y є I” is 


ан 


5: Let n be the number of triangles formed by the line segment of lengths 2, 3, 4, 5, 6, 7. If x and y 
are two positive integers whose LCM is (n * 2) 
then total no of ordered pair solution (x, y) will be 


Rough work 
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Physics PART -I 
SECTION - A 

1. On heating a metal sheet, distance between any two points increases. 

2. Heat taken by ice to convert to water at 100*C fully : 


5 x(40) x (0.5) + 5 x 80 + 5 x (100) x (1) = 1000 cal. 
Heat given by steam to condense fully : 
2x 500 = 1000 cal. Hence everything will be water at 100°C. 


3. Was + Wec + Wcp + Woa = AQ {> AU = 0 in cyclic process} 
=> Was +0+nRToln ЕЗ * nR(2To- То) = 4пКТо {с DA is isobaric process} 
0 


get Was = ПКТо In3 + 3nRTo 


4. As a > В, no collision will occur with the wall and the ball is doing SHM 
with amplitude р only. 


Tea. 
g 


5. As the fluid is at rest; pressure at the same horizontal level in a connected fluid is same if it is at 
equilibrium. 
6. The magnetic field will make electrons revolve around the direction of B. It may cause some 


electrons not to reach the collector plate. If it is very strong; it will not let electrons reach the 
collector. As the magnitude is not given, hence photo current may decrease. 


V 
7. | The work done by cell = [ма = [cvav - ; ov | 
0 
8. As the magnet-1 falls into solenoid A, the magnetic 
flux associated with solenoid A increases. From Magnet 1 Magnet 2 
Lenz's law, induced current in solenoid A will oppose S N 
this increase in magnetic flux. Hence direction of 
induced current in solenoids is as shown. N S 


The nature of magnetic field produced by solenoid B is 
as shown. Therefore magnet 2 will be attracted by 


. D 
‘ П 


magnetic field due to solenoid В. atten 
Solenoid A Solenoid B 
9, att=0 79 
2 Req. = 2058 +7=3+7= 100 
Ж Ji 60 40 
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So TA 20 
att=o то 4-0" | 
4x6 — 
= 7+ 9.4 1 A 
> s 1% Ша MEET 
9.4 i, (10/9.4) 


Power delivered by mg is converted to the heat dissipated in R, and R, 


=> mgv- Pg, +P, 
solving, we get PR, = бүү 


The changing magnetic field inside the plane produces electric lines of 
forces in anticlockwise direction. 

There is no direct connection in the shown conductors, so electrons, 
experiencing electric force, try to accumulate as shown. 


All electrons accumulate at Q symmetrically 
Vp 7 Vg 


All electrons accumulate at R 
Vp > Và 


electrons accumulate 
at P Vp< V4 


electrons accumulate at R 
Vp > Vg 


Р К 


Fission of a nucleus is feasible only if the binding energy of daughter nuclei is more than the 
parent nucleus. 

A = 55 will have more BE than 110. 

A= 70 will have same BE as 110 but A = 40 will have more B.E. 

A= 100 will have same BE as 110 but A = 10 will have lesser B.E. 

А = 90 will have same BE as 110 but A = 20 will have lesser B.E. 


hx ->Т|>Т;>Т; as ^4 <л2 € À3 (Wien's law) 


Now as the area under the curve E, and A gives the intensity; so 
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сАе;Т;* > oAe,T,4 {Areas of the bodies are same, given} 
Nowas Т,<Т, > e4»e, 
14. hv =K.E. (T) + work function (W) 
=> hv =T+W 
=> 4.25 eV = T4 + W4 (for Metal A) 
=> 4.70 eV = Tg + Ws (for Metal В) 
Since Tg-(T4- 1.5) eV 
Also X-h/p 


дасан gara 
UA E. 


A 
ав ĉa- |B 
Эв ТА 
1 
Since A47 —Ag 
=> ТА =4Тв 
=> Tg = Ta- 1.50 gives 
Тв =4Тв—1.5 
=> Ты =0.5eV 
=> Ta =2eV 


=> МА = 2.25 еу 
=> We = 4.20 Ev 


15. P = V? for ideal gas 
PV =nRT 
(A) relation between V and T 
V x (3V3) = nRT 
nR 


(B) Relation between P and T 
p? 
PV=nRT —P B = nRT 


= P^ с Т 


(C) For expansion 

V > increases 

work-done : positive 

internal energy : increases 

Hence, heat will have to supplied to the gas. 
(р) Ав Том 

with increase in temperature, volume increases 

Hence work done is positive. 


SECTION -C 
1. У = us 
u 
T сап be calculated by using Hooke's Law and on stretching и also changes. 
2. Қ = m y 2194 
340 – 34 9 
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andf, = ЭН ан 


340-17/ 19 
10 
Ї 9 19 
апа 3 ET “ = — 
fj 20 18 
19 
3. For 15 reading of oscillator 


fa = (514 + 2)Hz 
=> fa =516Hz or 512 Hz 
For 2™ reading of oscillator 
fa = (510 + 6) Hz 
=> fa =516Hz ог 504 Hz 
=> Ahas a frequency of 516 Hz 


4. Velocity of approach of man towards the bicycle = (u — v) 
Hence velocity of approach of image towards bicycle is 2(u — v). 


5. ForA: 


шэл 40) 


Total number of waves = 


ned Е = path тын 


of waves wavelength 
ForBandC: 
ӨШСЕ) 
Total number of waves = X + гі 3 (2) 


Equating (1) and (2) 
= пв = 1.3 
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Chemistry PART - Il 
SECTION - A 
1. Reaction of X with Вг; + KOH suggests that X is an amide. Evolution of М» and formation of 


alcohol suggests that Y is a 1? aliphatic amine. lodoform test of Z suggests that it is an alcohol 
containing н,С--СН-- group. 


OH 
С,Н,СОМН: a By KOM. С,НьМН, х НЫ x М, + СН,СН,ОН 


1 ЗУЛ 
CS; 2 +NaOH 


C,H;N—=C=s 
HCOONa + CHI, 


о--502Рһ : 
N 


OH 
О PhSO,Cl О NaF /DMSO О 
МО, 


O5 МО; 
(А) (В) 

Е is very reactive unsolvated which can displace PhSO; which being a good leaving group іп 
presence of strong withdrawing group —М№О». 


РС + 10,-- РОСІ, 
11 1.34 


137.3 32 

- 0.0801 - 0.0419 0.0801 

Limiting reagent 

Moles of РОС!» formed = 0.0801 

Mass of РОС!» = 0.0801 x 153.3 
=12.3g 


: 11.2 
Percentage yield = 
ge yed = туз 


x100 =91% 


4. d = 0.714 g/L at STP 
>m=0.714g T=273K 
P=1atm V=1L 
sa el aeo 
RT 0.0821х273 
mass of this one litre sample is known from density 
0.714 


4.46 x10? 


molar mass of the gas, M = = 16g/mole 
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= 432.78 « 433 
M 0.03995 


As molar mass of Ar = 39.95 g/mol 
= 0.03995 kg/mol 


1 ы і 3 
А ny n5 


3RT 3 x 8.314 x 300 
Ums = = 


2-42 711 1 
= 6^ x1.097 x10 ЕЭ 


-36х1097»107 3 | т 


Х-2.85пт 


Central N-atom is bonded to two other atoms and has one l.p., the electron pair arrangement is 
trigonal planar. The C / -N- О bond angle is about 120° (we expect it to be slightly less than 120 
because of greater Ip-bp-repulsions) and the molecule is V-shaped. 


NCI; + 4H,O——>NH,OH + 3HOCI 


Cu? +267 ——>Cu, AG, = -2F x0.34 


Cu* ——9Cu? «e AG, - F x0.16 


Cu* +e ——>Cu 
AG, = AG, + AG, = -0.52 F 


= Е = 0.52 V 


cu’ /Cu 


A ——————— В 


C 
Thus it is a cyclic process. 
Hence, AE = 0, AH 0, AS = 0 
and AE=q+w(1" law) 
2 O=qtw 
orq--w 
Total work done = WA ,в + М с + We a 


^W = -P (Vg - Va) + 0 + 2.303 nRT loge 
A 


= – (40 — 20) + 0 + 2.303 x 1 x 0.082 x од. 
А 

= — 6.13 litre-atmosphere 

= — 620.77 J 
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12. 


13. 


14. 


15. 


Milli equivalent of Ba(MnO4); = Мед of Fe? 
= Meg of FeCrO, 
= Мед of K;Cr20; 
heated 


120°C A 
215850424201 нос? 20420) Жу сы, —strongy >2Са0 +250, +O, 


In case of B, C and D, the salt are of weak base and strong acid which undergo hydrolysis to give 
acidic solutions CH;COONa however, on hydrolysis gives basic solution. 


On increasing temperature, the Maxwell curve of distribution of molecular velocity is flattened and 
maximum is shifted to higher velocity. 


Т, 
Т; 
T2» T4 
dN 
N 
T 
Fraction 
Vo 
Velocity 
SECTION - C 
CH3 
C10H20 202—9 HgC—CH2—CH—CHO (CH 490) 
CH3 CH3 


| | 
— Structure of A H3C—CH,—CH—CH=CH—CH—CH,—CH3 


No. of stereoisomers of A = 6 


хх1+ух1=4х1 Ед. (1) 
хх1+2у=5+1 Ед. (2) 
From Eq. (1) апа Eq. (2) we get 

y= 

x-3 

->х/у-3 

1/2 —— 


> t2 = K ат 

K” rate constant 

Log tj? = log K + (1 — n) log a 
Y=C+mx 

Slope = (1- n) = 2 

>n=3 


K, = —“= =10° 
" Ky 105 
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Mathematics PART - Ill 
SECTION – A 
Ї Зх? + bx! + bx 3 = 0 => 3 (х? + 1) + bx (x + 1) = 0 has roots —1, 2, 7 
1 
3 1)(x-2)| х-- 
БЕТІ 09. E 2| 858-282 227 
So, lim = lim = lim ———————————— —- = =x x— = 
хы 2x-1 ,,1 2х-1 xl 2х-3| 2 2 2 8 
2 2 
2 
1-х 53 : 
7. f'(x) = TA Also f'(x) > 0 = f'(x) is increasing > f'(x) > '(0 20v x»0 
8. When P <-3, F(x+p) will have 4 positive roots 
9. We have = E 2 - = = а = 15А, b = 8A, с = 171 (A being a positive constant) 


Note that a? + b? = c? 
Triangle ABC is right angled 


В = (175), А = area of AABC = 602? 
s = 20, s- a= 5А, s- b = 12А, s- c = ЗА 


жола E E ak 

s-a s-b s-c s 

+12 +187 ЗАА, 
R 17). 


ГОГ + 18 = Г = 


2=4 


10. Any line perpendicular to x — у +10 = 0 is of the form x + y =k 
If this line is a tangent to the hyperbola x? — 2y? = 16, К = 16 (1)? – 8 = 8 (using c? = аёт? – b?) 


2 к= + 242 
- Т, and T; are x + у + 2V2 = 0 and x + у – 2/2 = 0 
.. Distance between them = 442 -4 
42 
11. 825229) —x«-3orx»-1 
X+1 
Х-»-3 X — o0 
or 
у-0 y 1 
(0,1) U (1,00) 
12. P(x) is an even function. 


P(x)= ax^ + bx? +1 and Р(х) = дах? + 2bx = 2х(2ах? + b) 


It has two minima. Hence, a > and b < 0. 


So, at х= + БЭ) has minima. 
a 
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13. 


14. 


15. 


Also, 82, | (1- (axt + bx? +1))ax >b=-1 8-3 


P(x) -(9(x) + 9(-*)) 


Now, lim is finite. 
x0 x2 
1 
> C=—,B=-1 
2 


Also, y = 1 is tangent to Ax? – x+ =f(x) 
— Ах? -ха2-1 has equal roots 


= А--- 
2 


24 and 2: are end points of diameter. 


5” is radical circle of S4, 5, and S. S" is circle of centre = radical centre and radius = 8 and г; = 4, 
r-8 


2ае = 5, 2а = (2V2 + 1) V5, e > v5 
24241 
SN PS, 440 
Foci are S4(1, 1) and S,(4, 5) 1 = 1 – 2945 
4( ) 2( ) S.N PS, 45 
SECTION - С 


Perimeter of A DEF = a cos A + b cos В + c cos С 

= R [sin 2A + sin 2B + sin 2C] 

= R [4 sin A + sin B + sin C] 

- AR abc abc 2A _ 
8R? 2R? R 


4cm. 


A= A = 42,43,2], p= {te} т-34-(3с, 2 -3c,] - 36 - 2? 3? hence number of 
divisors of m is 9 


(1+ х) -(1-ху” 20 20 20 4 20 20 
- Со + Co X + C4 X ------ C20 X 
2 
= 2с, x24 20, xi + 206, у'б+————— 2297 


9 ( 
5о, У 206, Coa = coeff of x” іп 
г=0 
= а = 10 > ху = 40 has total order pair (х, y) solution = 4 х 2 = 8 
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Time Allotted: 3 Hours Maximum Marks: 198 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 
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Section-A (01 to 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 14) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (15 to 20) contains 6 multiple choice questions which have more than one correct 
answer. Each question carries *4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x107% J-s 
Charge of electron е-1.6х1079С 

Mass of electron m. =9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure P, = 10° N/m? 
Gas constant R= 8.314 J K” тог” 
CHEMISTRY 


8.314 J K” тог” 
0.0821 Lit atm K” mol" 
1.987 = 2 Cal K ! mor" 
6.023 x 10? 

6.625 х 10% J.s 

6.625 x 107” егд-8 
96500 coulomb 

4.2 joule 

1.66 x 10777 kg 

1.6 x 107? J 


Gas Constant 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 
1еу 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Pb-207, U=238. 
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Physics PART - I 


SECTION - A 
Single Correct Answer Type 
This section contain 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A conducting disc of radius R is rolling without sliding on a horizontal 
surface with a constant velocity of centre of mass, Vo. A uniform 


magnetic field of strength B is applied normal to the plane of the disc. 
Then the EMF induced between points B and C will be : (Take AB = 


2R, D as centre and length AC = J3R ). 


ЗВУ,Б 58ВУ,Б 
(A) 7--52- (В) --- 
2 2 
ВУ,Б 
(C) са (D) 2BVgR 
2. A cylindrical conducting piston of mass М slides smoothly 


inside a long cylinder closed at one end, enclosing a certain 
mass of a gas. The cylinder is kept with its axis horizontal. If 
the piston is disturbed from its equilibrium position, it 
oscillates simple harmonically. The period of oscillation will 
be (process is isothermal) 


(A) T= >» M (B) T = 2r, МА 
PA Ph 


(C) T 2 2л us (D) T = 2л/МРҺА 


Rough work 
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3. A rod of mass m and length L is hinged at its one end and 
carries a block of same mass m at its lower end. Two springs 
of same force constant k are installed at distances a = L/2 
and b = L/4 respectively as shown in the figure. If the whole 
arrangement lies in the vertical plane, the frequency of small 


vibration is : 
2 2 
это. : йн 3mgL + P 
A) —14|————— B 
(A) On | 4т12 (8) = 4т12 
3 
mgL | 5kL? 3mgL , 5kL? 
1 2 16 D 1 2 16 
2 mL? 2n 4mL? 
ES | = 
4. In radioactive chain reaction shown, initially at t = 0; only Ng " E 


molecules of A are present. At some time t = t, number of Л 
molecules of А, B, C, D and E аге №, №, №, № and № д--->р---Сс 


respectively. Then the activity of B at this time tis : ), A 
(A) JAN4 + А4№4 — A5N2 – 23М2 D 
(В) (Аз + 25) № 
(C) 44N4 %2ДМД-25М5- AZBN3 
(0) (24 + Ад – А – À5)N2 
5. In the given arrangement, the loop is moved with constant a 
velocity v in a uniform magnetic field B in a restricted region of b X x X 
width a. The time for which the emf is induced in the circuit is: e |х x x 
2b 2a X X X 
(А) — (B) — v 
v v 5 X X х 
(a+b) 2(a - b) a> X X x 
RN T x om 
X X X 


Rough work 
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6. The wires A and B shown in the figure, are made of the same material and have 
unequal radii of cross-section ra and гв. When a constant force F is applied as 
shown, one of the wires breaks. A 
(A) A will break before B if rA > гв 
(B) B will break before A if rA < rg B 
(C) Either A or B could break if rA 7 rg 
(D) The lengths of A and B must be known to decide which wire will break F 
T. Two moving lumps of clay collide head on and stick together, the composite lump moving with a 


kinetic energy which is 8096 less than the initial kinetic energy of the two initial lumps. If the final 
velocity of the lumps is 0.5 m/s, the relative velocity of the lumps before collision is 


(A) at least 2 m/s (B) at most 2 m/s 
(C) at least 1 m/s (D) at most 1 m/s 
> 2 
8. A uniform magnetic field B -В, | exists in space. A particle of mass т and charge 4 is projected 


in the negative x-direction with speed v from a point (d, 0, 0). The maximum value of v for which 
the particle does not hit the yz-plane is 


(A) Bad (B) 2Bqd 
m m 
Ваа Ваа 

eg 2m (b) 3m 


Rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct. 


Paragraph for Questions 9 and 10 


In the shown figure, both the plates are moving. The —* Uu F i 
fluid between the plates moves such that fluid particles M 22 73 
in contact of the plates move with same velocity as the | 112 
plates. The fluid particles in the gap moves in a linear y fluid velocity 
velocity distribution function. As per Newton law of a AP variation 
viscosity, the tangential force F is given by Жи à 
F = nA aS Uo — U, Uo 
Where 1 = coefficient of viscosity = 10-2 kg -sec/m?, 

A = Area of the plate = 1 m^, y = distance 

between both the plates = 2 cm. The velocity 

gradient is given by eu 

dy 
9. If the tangential force F = 1 Newton and => Е-1№ и 
= ; : m—— —]] > F E 

ug = 1 m/s, then the velocity profile for H 2 73 

the given figure is g | f 4 

(A) ч = 100 y 4 velocity 

(B) u = 200 y L 2  N=10%kg-sec/m’ variation 

(C)u=200y+1 2 ES 

Ы)и-100у-1 i 

(D) y == Ч, 

10. Іп the previous question, the constant velocity of the upper plate would бе : 
(A) 1 m/s (B) 2 m/s 
(C) 3 m/s (D) 4 m/s 
Rough work 
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Paragraph for Questions 11 and 12 
Consider a star and two planet system. The star has mass M. The 1.7 ^ ^ 
planet A and B have the same mass m, radius a and they revolve Р 
around the star in circular orbits of radius r and 4r respectively (M > > РА жеты Si x 
m, r >> a). Planet A has intelligent life, and the people of this planet H ГА oe is 
have achieved a very high degree of technological advance. They ; : C р C 
wish to shift a geostationary satellite of their own planet to a : : : = 
geostationary orbit of planet B. They achieve this through a series of 
high precision maneuvers in which the satellite never has to apply 
brakes and not а single joule of energy is wasted. 54 is а 


geostationary satellite of planet A and 52 is a geostationary satellite 
of planet В. Neglect interaction between А апа В, 54 and 52, 54 and 
В 8 52 and А. 


11. The ratio of time of revolution of planet А and planet B about star is : 
T T 
(A) Aes (В) A =8 
Ты 8 Тв 


1/3 
12. If the radius of the geostationary orbit in planet А is given by rg = (т) ‚ then the time in which 


the geostationary satellite will complete 1 revolution is 
I. 1 planet year = time in which planet revolves around the star 
Il. 1 planet day = time in which planet revolves about its axis. 


(A) | (B) Il 
(С) both | and II (D) neither I nor II. 
Rough work 
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Paragraph for Questions 13 and 14 


A horizontal spring block system executes SHM with amplitude ш 


k | 
А = 10 cm initial phase ф = 0 and angular frequency о. The mass of block omm] _ 
is M = 13 kg and there is no friction between the block and the horizontal 
surface. The spring constant being 2500 N/m. 7 | | 
ean position 
At t = t4 sec [for which ot; = фу = 30°]. A mass m = 12 kg is gently put on the block. [Assume that collision 


between the block and the mass is perfectly inelastic and mass m remains stationary w.r.t. the block M 
always] 


Read above passage carefully and answer the following questions. 


13. The new angular frequency of the system will be 
(A) 10 rad/sec (B) 15 rad/sec 
(C) 20 rad/sec (D) none 
14. The total energy of system after collision at any moment of time is 
(A) 4 joule (B) 8 joule 
(C) 12 joule (D) none of these 
Rough work 
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Multiple Correct Answer(s) Type 


The section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


15. A thin paper of thickness 0.02 mm having refractive index 1.45 is pasted across one of the slits in 
a Young's double slit experiment. The paper transmits 4/9 of light falling on it. 
(Уан = 600 nm). 
(A) Amplitude of light wave transmitted through the paper will be 2/3 times that of incident wave. 
(B) The ratio of maximum and minimum intensity in the fringe pattern will be 25. 
(C) The total number of fringe crossing the centre if an identical paper is pasted on the other slit 

is 15. 

(D) The ratio of maximum and minimum intensity in the pattern will be 5. 


16. In the figure, there is a conducting ring having resistance R х 
placed in the plane of the paper in a uniform magnetic field Bo. 
The ring is rotating (in the plane of paper) about an axis passing 
through point O with constant angular speed о in clockwise 
direction. 
(A) Point A will be at higher potential than O. 
(B) The potential of point B and C will be same. 
(C) The current in ring will be zero. 


x 
2Boor? 
(D) The current in the ring will be = 
17. Which of the following will have a different time period (compared to the earth), if taken to the 


moon? 

(A) Asimple pendulum. 

(B) Aspring mass system oscillating vertically in the gravitational field. 

(C) A torsion pendulum. 

(D) An hourglass clock, which is essentially a vessel filled with a liquid, emptying through a hole 
in the bottom. 


Rough work 
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18. Hydrogen atoms absorbs radiation of wavelength Хо and consequently emit radiations of 6 
different wavelengths of which three wavelengths are shorter than Ap. 
(A) The final excited state of the atoms is n = 4 
(B) The initial state of the atoms may be n = 2 
(C) The initial state of the atoms may be n = 3 
(D) There are three transitions belonging to Lyman series. 


19. A particle is dropped from a height equal to the radius of the earth O 
above the tunnel dug through the earth as shown in the figure. 
R : Radius of earth. 
M : Mass of earth. 
(A) Particle will oscillate through the earth to a height R on both sides 
(B) Particle will execute simple harmonic motion 

(C) Motion of the particle is periodic 


[2GM сс 
(D) Particle passes the centre of earth with a speed = R 
20. In the L-R circuit shown in the figure, the key K is closed at time t = 0. 


(A) the current through R; decreases with time, t 
(B) the drop across L increases with t 
2 
(C) the magnetic energy stored, in the steady state, equals 515 
2 


(0) the total current through the battery is, in the steady state, =! = 


1 2 


Rough work 
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Chemistry PART - II 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. In an amino acid the carboxylic acid group has К.-107 and amino group has Кь= 107. The 
isoelectric point of that amino acid is 
(A) 4 (B) 5 
(С) 6.5 (D) 4.5 

2. Why do mercury batteries and lead acid batteries maintain approximate constant voltage? 


(A) They never run down 

(B) No aqueous species appear in the equation for the overall cell reaction 

(C) Their Е values are very high 

(D) The concentration of reagents in the half cell reactions remain approximately constant 


3. CH3 
g~ 
Ht 
----Р. 
Тһе product P is 
Ф 
CH 
3 Г СНз 
(А) (В) 
OH 
КЗ H 
О CH3 
4. Which of the following quantities is proportional to the electron density at a point? 
(A) the wave function (B) the de-Broglie wavelength 
(C) the square of wave function (D) the reciprocal of the de Broglie wavelength 
Rough Work 
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5. Which of the following will give maximum number of isomers? 
(А) [Co(NH,), Cl, | (B) [Ni(en)(NH,), | 
(C) [Ni(C,0, )(en), | (D) [Cr(SCN), (NH, ), |" 


CH, O 


O—CH5;-C 
6. A compound Hagemann's Ester оа ie can be prepared by treating a mixture 
о 


of formaldehyde апа ethylacetoacetate. Following steps are used 
1. Itnramolecular aldol condensation. 

2. Acid hydrolysis followed by decarboxylation 

3. Michael addition 

4. Aldol like condensation 

What is the correct sequence of reactions: 


(А) 1325354 (В) 4>3>51>2 
(С)4-3-2-1 (0р)2-3-4-1 
7. Which of the following compounds on decomposition, releases two gases containing the same 
elements? 
(A) FeSO, (В) ҒесОз 
(С) Ғе(МОз); (D) Fe(ClOs)2 
8. If the energy of H-atom in the ground state is - E, the velocity of photo-electron emitted when а 
photon having energy E, striked a stationary Li** ion in ground state, is given by: 
2|E, -E 2(E, + 9E 
(A) V= 2(Е,-Е) (В) V= 2(E, +9E) 
т т 
2(E, - 9E 2(E, - 3E 
(C) V= ( р ) (D) V= ( р ) 
т т 
Rough Work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


Read the paragraph carefully and answer the following questions: 

Osmosis is a process of movement of solvent particles from a region of 
lower to higher concentration through semi permeable membrane. The 
pressure exerted by the liquids on semi permeable membrane at the 
time of equilibrium is called osmotic pressure. If the pressure more than 
osmotic pressure is applied at the more concentration side, reverse 
osmosis takes place, which is used for the purification of water 


9. Select the correct statement for the above diagram 
(A) If semi permeable membrane is permeable to only Н:О, level of liquid in the left arm will 
decrease 
(B) If membrane is permeable to H2O, СГ and Ма” all, the level of liquid in two arms is different 
(С) In the reverse osmosis process water will move from NaCl side to H2O side 
(D) all of these 


10. A water desalination plant is set up near a salt marsh containing water that is 0.1 NaCl. The 
minimum pressure (P) that must be applied at 27°C to purify the water by reverse osmosis is 
(A) P > 4.926 atm (B) P > 2.46 atm 
(C) P < 2.46 atm (D) P < 4.926 atm 


Rough Work 
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Paragraph for Question Nos. 11 to 12 


Read the paragraph carefully and answer the following questions: 


EDTA is used as a complexing agent in chemical analysis. Solution of EDTA usually containing the 
disodium salt МаН, EDTA are also used to treat heavy metal poisoning. EDTA is a hexadentate ligand 
having the following structure. 


9905-02 CH;—COO^ 
N—CH2—CH5—N 
“OOC—CH> CH2—COO- 


Answer the following questions 


11. A solution having equal moles of both reactant show the following equilibrium (Keq-10^) 


ЕЕЕ 
Pb**(aq) + Н; EDTA* (aq) X—— Pb EDTA? (aq) + 2Н (ав) 
If concentration of complex at equilibrium is 10° M find the concentration of Pb” at equilibrium 
maintained at pH = 3 


(A) 10? (B) 10? 
(C) 10? (D) None of these 
12. EDTA forms stable complexes with many metal ions due to 
(A) High negative charge density (B) Chelation 
(C) Low negative charge density (D) Because it is very weak field ligand 
Rough Work 
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Paragraph for Question Nos. 13 to 14 


The aliphatic aldehyde ‘P’ and ‘Q’ react іп the presence of aqueous KCO; to give compound ‘R’, which 


upon treatment with HCN provides compound 'S'. On acidification and heating, 'S' gives the product 
shown below: 


Hae OH 
H4C 
= 
о O 
13. The compounds P and Q respectively are 
(A) О (В) О 
pe А & P 
& H H H 
О O 
(C) O (D) О 


Dd м 


14. The compound $ is 


CN 
(C) CN (D) CN 
2e xw 
OH OH 
Rough Work 
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Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


15. 
-4 2 КСМ өд) ,(ду. НЫР! ‚В 
Cl 


Correct statement for product B is 

(A) It is gives positive carbyl amine test 

(B) It gives coupting reaction with diazonum salt 
(C) It gives alcohol on treatment with nitrous acid 
(D) 


It forms dibromo derivative with bromine water 


M 
СЕ СОН уд. Њо" ыы НО, ес 


16. Trans-2-butene 


The incorrect statement is 

(A) The product B is optically active 

(B) Product C gives the iodoform test 

(C) Product C does not gives iodoform test 
(D) Product A is an alcohol 


17. For which of the following species it is possible to solve equation analytically and obtain an 
equation for its electronic energy level 
(A) He (B) Li” 
(С) Н; (D) 


Rough Work 
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LiF апа NaBr are ionic salts that both form a face centred cubic lattice. The ionic radii of Li*, Е”, 
Ма” and Br are 0.76, 1.33, 1.02 and 1.96 A? respectively, which of the following statement is / 
are true 

(A) The atomic radius of Na is smaller than 1.0 A° 

(B) The atomic radius of F is smaller than 1.33 A° 

(C) Each Li" ion in LiF has 8F ions as nearest neighbors 

(D) The lattice energy of LiF is greater in magnitude than the lattice energy of NaBr 


Which of the following reaction (s) can generate a five membered ring as the major product? 
(A) р 


1. 
2. ад. NaHCO, 


(В) 0 
TE + B 
ONa = 
СН2--СООН 
ы / ° P,O 
дэ ==,» 
CH4—COOH 
(D) H2€——CH4—COOH 
508 ) 


Н,С---СН,--СООН 


Consider the following solid: 


(distarted cubic structure) 
Identify the correct statements regarding the above crystalline solid: 


(А) The coordination number of A” is 8 (В) The coordination number of B? is 3 
(C) The formula of the solid is АВ, (D) Effective number of А? ions per unit cell is 2 
Rough Work 
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Mathematics PART - 111 


SECTION - A 


Single Correct Choice Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. 


Consider P: y? = 4ax and RH: x? aye =a’. Let S = (meR/m is the slope of the normal to P that 
touches the RH}. Then |S| is 


(A)0 (B)2 

(С)4 (D) 6 

Let x, y, ZeR. The number of integral values that x can take if x + y +z = 5 and х? + у? +22 = 9, is 
(A) 0 (B) 1 

(C) 2 (D) infinitely many 


The number of solutions of the equations 2 sin? x + sin? 2x = 2, sin 2x + cos 2x = tan x in 10, 47] 
satisfying the condition 2 соѕ2х + sin x < 2 is 

(A) 4 (B) 6 

(C) 8 (D) 2 


If |z| = 1 and z #0, then the points z xd lie on a 
2 


(A) straight line not through the origin (B) circle 
(C) line segment lying on the x-axis (D) line segment lying on the y-axis 


The vectors (x? -1)1+2(х? -1)1-3(х -1)k,(2x? -1)1 + (2x? +1)]+ хк, and 


(зх +2)i+ (x? +4)]+ (x? + тк are non-coplanar. The number of real values that x cannot take 


is 
(A) 0 (B) 1 
(C) 2 (D) 4 


Rough work 
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Е... f 
6. Let f(x) =(a-x" К апа аре Then dx equals 
2m times n jain 
(8097 [1 (869)") 
fis n-1 
(A) (21 +С (В) сох") +С 
1 Ші -1 ane 
n n 
(C) гэх л «€ (D) 2153 1 +С 
2 
7. If y=f(x) and z= g(x), then g equals 
z 
(A АНЫ РИ (B и 
(9) (9) 
' f! — f^ " 'f^ f " 
er B e 
(9) (9) 
2 
a|x° -x-6| us 
б+х- х2 
х 
x | tat 
8. The function f(x) = b lim | —3 ,Х-3 
х-3| Х- 
2 Е 
-3 


1 
(A) {3, 1} (B) fta) 
1 1 
(C) h 1 (О) h 5 


Rough work 


Á ——. 
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Comprehension Type 


This section contains 3 paragraphs. Based upon paragraph 2 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 


Let S, r e N, denote the sum of an infinite GP whose first term is 2r - 1 and common ratio a Let 


9. lim № equals 
noo n 
(A) 0 (B) -1 
(C) 1 (D)2 
10. Consider the following statements: 
1: Q,>Q2>Q3>....... 
Il: V4 < V2 < V3 < rere 
Then 
(A) Only | is true (B) Only II is true 
(C) Both | and II are true (D) Neither | nor Il is true 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
Consider the function f : R > R defined by f(x) 2 a * +a”, а > 1 


11. The interval in which f(x) is monotonic decreasing, is 
(A) (0, a) (В) (- ©, 0) 
(С) (0, >) (D) (2, 2а) 
Rough work 
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12. Area bounded by the given curve and the lines x = -1, x = 1 andy = 0, is 
2а? + За +1 3a? – 2а – 1 
(А) Еге E (Б ===: 
og, a alog, a 
За – 1 (0) (За-1)(2а-1) 
alog, a log, a 


Paragraph for Question Nos. 13 to 14 
Read the following write up carefully and answer the following questions: 


Let S = set of triplets (A, B, C) where A, В, C are subsets of (1, 2, 3, ..... n). E, = event that a selected 
triplet at random from set S will satisfy AXNBOC = $, A ^B = 6, B ^ C = $. Е = events that a selected 
triplet at random from set S will satisfy АсВсС = $, ANB = $ BOC яф, ANC ж ф. P (E) represents 
probability of an event E than 


13. P(E4) is equal to 


7" -6" +5" 7° -2x6"+5" 
M ER C NET хаваа 
7" 2x6" 7" 2x6^ +5" 
шиг LEE ын 


14. Р(Б,) is equal to 


n n n n. n n an 
(A) 7" -3x6" «5 (B) 7T —93x6 +3 х5" – 4 
8" 8" 

7" 2х6" +2х5" – 4^ 79-6" +5" – 4" 
(С) 2 Docet 
Rough work 
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Multiple Correct Answer(s) Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


15. Тһе straight line b'3y + ах + a?/3 p?/? =0 


(A) touches the parabola y? = 4ax 

(B) touches the parabola x= 4by 

(C) intersects both the parabolas у? = 4ах апа х? = 40у in real points 
(D) touches y? = 4ax and intersects х? = 4by 


16. If x, y, a, b are real numbers such that (x + iy)" =a +ib and p= s then 
a 
(A)a-bis a factor of p (B)a-*bis a factor of p 
(C) a * ib is a factor of p (D) a – ib is a factor of p 


17.  Let0«0« me Then, 


(A) Увш 0 = sec? 0 (B) У соѕ^ Ө = cosec? 0 
k-0 k-0 
© 2 00 00 
(С) Сап goes (D) Уап 0 M cot^* Ө = 1 
k-0 cos 20 k-0 k-0 
18. A number is chosen at random from the set of integers (1, 2, 3, 4,....... , n). Let A denote the 


event that the number chosen is divisible by 4, B denote the event that the number chosen is 
divisible by 5 and C denote the event that the number chosen is divisible by 7. Then, 

(A) A, B, C are always mutually independent 

(B) A and B are always independent 

(C) B and C are independent if n is of the form 35k (k positive integer) 

(D) А and С are independent if n is of the form 28 A (A positive integer) 


Rough work 
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19. Let A be the set of real values of x, and B be the set of real values of y, satisfying the equation 
3х +3% =9. Let a= [x], x e A, and b = [y], y є B. Then 
(A) The roots of the equation х? + 2x* - x 2 = 0 are x, x», хз such that xi, X2, Хз € A. 
(B) The roots of the equation xi - 2x? - x +2 = 0 are xs, x», Хз such that x1, X2, Хз € В. 
(C) аах + Dmax = 2 
(D) 17amax — 12Dmax = — 5 


20. Let T be the A with vertices (0, 0), (0, с?) and (с, с?) and let R be the region between y = cx and 
y- x’ where c > 0 then 


c? c? 

(A) Area of (R) - P (B) Area of R = T 
(C) lim Area (T) 24 (D) lim Area(T) 23 
c50* Area(R) с-0" Area(R) 2 


Rough work 
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ANSWERS, HINTS & SOLUTIONS 


CN 

e FULL TEST -IV 

i (Paper-2) 

LLI 

LLI 

E Q. No. | PHYSICS CHEMISTRY MATHEMATICS 
- 1. С с А 
= 2. A B C 

= 3. D B A 
2 4. B с с 
© 5. А р С 

9 6. с C B 
p 7. A A B 

Ф 8. А С D 
© 9. D С с 

© 10. C A B 
ei 11. A C B 

5 12. C B B 

3 13. А B D 

9 14 B D B 

© 15 А,В,С А,С А,В 
_ 1. [А,В,С AC A, B, C, D 
2 17 A, D B,D A,B,C 
S 18 A, B, D B,D C, D 
p 19 A, C, D A, B, D А,С 
D 20 C, D B,C, D А, С 
[Тө] 

o 

оО 

CN 

о. 

o 

ke 

5 

Тө) 

~ 

о 

со 
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Physics PART - | 
SECTION - A 
1. A is at rest instantaneously (for no slipping at A) 
1 Vi 
Vp- VA =—B |= | (2R)2 
B-VA-75 (8 ) 
1 Vi 
Vc -Va = =B |= | (V3 R2 
СЕТА ЕЛЕНЕ 
1 V BVR 
Vre = Vo =— В |-0|гр2д- 207 
ке ado x (1 1° 72 
2. force = (P - Pg) A = Ma 


by P4V4 = P2V2 
PohA = P(h - x) A 
Pjh 

h-x 


So force = | Poh -8, А са 
h-x M 


—Pz 


Жаш => Жы : (for small х) 
M(h—x) h 


3. Trestoring = (mg 8110 L + (mg sin Ө 5 


+ K Esino E RE dna L 
4 4 2 2 


3mg | 5KL? 
restoring = э. 16 [ (Ө : small) 


frequency of oscillation) = ; 


л 
2 2 
where I = mL2 їг ЭШ 
3 3 
4. From law of radioactive decay. 


Activity и Number of nuclear of that nucleus present in the sample. 

Activity does not depend upon the rate of the formation of nucleus. 

In given reaction B decays into E and C. 

Total activity of B = rate of decay of B into E + rate of decay of B into C = I5N2 + I3N2 


5. The EMF will be induced in the loop, only when there is a change in the flux through the loop. 
When the loop was completely inside the field region, for some time (say t4) there is no change in 


the flux, hence that time would not be included in the calculation. 
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The time for which EMF was induced = 24 2 = = 
ххх хх X X X X 

=" X X XX XXX 

X X XX x 

X X XX x 

X X XX x 

t=0 X X Xx t=b/v x 


That wire will break first whose stress reaches the breaking stress (for that 
material) first. 


Stress = = = F where F is the tension in the wire. F is same in both the wires. 
ЛГ 


1 : . . 
Thus stress oc д for the wire of smaller radius, the stress is more. 
r 


Thus the wire with smaller radius will break first. 
If rA < rg, then wire A will break first. 


If rA > rp, then wire В will break first. 
If rA = rg, either of them could break. 


As the magnetic field is uniform and the particle is projected in a direction perpendicular to the 
field, it will describe a circular path. The particle will not hit the yz-plane if the radius of the circle is 


smaller than d. For the maximum value of v, the radius is just equal to d. Thus m =d. 


=> u=—— у+1 =100y+1 
x 


The velocity of upper plate is same as that of the layer in contact with the plate i.e. layer at y = 2 
cm. 
u = 100 (0.02) + 1 = 3 m/s 


T2 « гЗ (Kepler's law) 
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12. 


13-14. 


15. 


16. 


17. 


T? 3 3 T 
A Ё A -T = 1 Get [A= 1 


For geostationary satellite, time period = 1 planet day (by def.) 
Let T = 1 planet day 
Tg = 1 planet year 


Gm M 
4n 3 3 
=—r=T) or T=T 
GM 0 0 
Е k = 25 = 10 radisec 
M M+m 25 
PRE M 
о =O 
M+m 
X,=Asin $4 


Potential energy stored in the spring at (t = t4) = 506 = 5 Mo? біп? ф, 
Let v and v’ be the velocity of system just before collision and just after collision, so using COLM 
‚_ Mv _ MAocosé 
y= = 
(M+m) (M+m) 


Total energy after collision = PE + KE = hos + ;M +т)у? 


in2 in2 
" g М те 4 £ e| M төг 4 28 
2 M+m 2 M+m 
шэн 
M+m 


1 xm APO = IMa o 


If an identical paper is pasted across second slit shifted C.B.F. will back in central point. 
tD 
shift = (u —1)— 
(һ-1)-4 
fringe width = ын 
ЗУ Бий 2(8-1Х as 
fringe width À 


The change in magnetic flux is zero, hence the current in the ring will be zero. 


Both (A) and (D) depend on g. 
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18. [ы =6 > пей 
If the initial state were n = 3, in the emission spectrum, no wavelengths 
shorter than Хо would have occurred. This is possible if initial state were n = 2 
(A), (B) and (D) 


19. From COE (A) is correct. 
The force outside the earth varies as inverse square of the distance. 
motion is not simple harmonic. However, from symmetry of motion, the motion will be 


periodic. 
(C) is correct. 
From COE 
1. 2 GMm 3GMm 
mv^ = 
2 2R 2R 


|2GM 
> v=,/— 
R 
(А), (С) and (D) are correct. 


20. The current through К; is constant. 
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Chemistry PART - Il 
SECTION - A 
; "NT Ka,+pKa, 4-9 
T pH at isoelectric point = ыы pd - - 6.5 
2 2 
2. Net reaction does not involve апу aqueous species. 
5. | Cr(SCN), (NH,), i , Shows geometrical (or cis-trans) and linkage isomerism. 
О О О 
| | "em | | 
H3C—C—CH,—C—O—CH,—CH3 5> H3C—C—CH—-C—O—CH,—CH3 
(i) н---н | 
СН,-ОН 
9 9 9% | A,-OH, 
i 1 секса 
H4C—C—CH-C—0—CH;—CH 
3 2 3 о о 
о CH, O | | 
l| “мама ~ H&C—C—6—6—0—CH5- CH 
Н,С--С--СН-С--0--СН,-СН, | 
СН, 
| ЕТО" 
" о 


OH || СН, i 
С--0--СН;-СН; C—O—Et 
Li*/A 
О К -Н,О-СО,-Е-ОН 


7. FeSO, —-—Fe,O, + SO, +SO, 


8. Energy of e in H-atom =-E 
Energy of e in Li? = - Е 


Energy supplied by photon = IE ут? 
IE = Е 

1/2 
(B= OE + 2 


2(E, - 9E) 
m 


9. In reverse osmosis water moves from more concentrated to less concentrated solution 


10. — x -iCRT, (i22) 
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11. Let conc. of both reactants at equilibrium is x M 
2 
[PbEDTA” |H' | 
Keq = $$$. 
X 
х= 10° 
12. Chelation increases stability of complexes 
14. OH 
Р 1 Q aq.K,CO, »R HCN >5 H'/H;O > 
" heat 
“ло 
О 
OH OH id 
E 
О о OH HO OH 
(5) 


fic 

M ei 
| 7: ва.кусо, x 

) 


(P) (0) (к 


15. 
СІ CN мн; 


А 
16. Trans-2-butene — E3€93.., epoxide — 39» diol 9: 5,2СН,СНО 


17. Не and Н; are not hydrogen like particles 


18. Radius of cation is smaller than parent atom and that of anion is more than parent atom 
19. (А) О 
р | 
М. 
oN AG БУР О 
ог 
Ф CH5—l 


l2 will attack the double bond to form a cyclic halonium ion. It then undergoes on intramolecular 
reaction. Formation of five membered ring is favoured because (i) attack by a nucleophile on a 
halonium ion normally takes place at the more substituted site. 

(ii) Formation of five membered ring is more probable. 
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(B) 5 
Doe 
is ЖЕРІ 
(С) 


O 
13 
О 


Вг СН, 


О 

| 
| | 5-6 
Option(C)gives | 


О O 
Option (D) gives C=O 


1, 4 and 1,5-dicarboxylic acids give anhydrides whereas 1,6 and 1, 7-diacids give ketones when 
heated with P205. 
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Mathematics PART - III 
SECTION - A 
1. Normal to у? = 4ax with slope т is 
y = тх – 2am - am? 81) (1) 


(1) touches x’ - y? = a? if 
(атат) = a? (т^ — 1) 


і.е. іт + 4т* + Зт2+1=0 . .. (2) 
(2) is a sixth degree equation іп т with по odd power terms and whose coefficients аге all 
positive. 
-> (2) has no real root 
z. [S| 20 
2. Given x *y +z=5- (1) 


1 
and x’ + у? + 22 = 9 > (2) 


We have yz = aly - 2) -(? + 22)| 


Р МЕ -xf -(9- x?) (using) (1) & (2) 


-х2-5х%8 
->у,2 must be the roots of the equation 
и? -(5-х)и+(х? -5х-8)-0 ә (3) 


As у, z аге real, we must have discriminant of (3) > 0 
=> (5 — х)? — 4 (х? — 5x + 8) > 0 

— 3x - 10x +7 <0 

->(3х-7)(х-1)<0 


7 
->Ххе|1- 
3 
— Number of integer values that x can take is 2 


3. 2 ѕіп2х + sin? 2x = 2 

= -2(1- sin? х) + 4 sin? x cos’x = 0 

=> cos? x.cos 2x = 0 5 (1) 

sin 2x + cos 2x = tan x 

— 2 sin x cos’ x + cos 2x cos x = sin x 

— sin x cos 2x + cos 2x cos x = 0 

— cos 2x (sin x + cos x) = 0 > (2) 

Common roots of (1) and (2) are given by cos 2x = 0 
(2п-1)л 


neN 
4 


In [0, 47] we have x = = where n = 1, 3, 5,...... ,15 > (3) 


Now, – 2 sin? х + sin x <0 
> 2 sin? x - ѕіпх> 0 
> (sin x) (2 sinx- 1) 20 


— sin x e[-1, 0] or gssmx«i > (4) 


Бл 7n 13x 15л 
Ц 5, Ц ti 4 
a x a a satisfy (4) 


Among the 8 values given by (3), only 4 values, i.e., x = 
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4. йена wee 
2 


Take z = e”? (-. |z| = 1). 
We have w =e” +e™ = 2cos0 
We know that w is real апа | w| <2 


х?-1 2(x? —1) -3(х2-1) 


5. The scalar triple product of the three given vectors is 2x? -1 2х?°+1 x? 
3x? +2 x?+4 x? +1 
1 2 -3 1 2 0 
= (x? -1) 2 Dx 17 -(х2-1) 22-1 2x? 44° 5x? | (using Gp Cs + C3 + C4) 
3x? +2 x? 44 xP 41 3х°+2 х?+4 5x? 47 
1 0 0 
= (x? -1) 2Х2-1 -2х2-3 5x? | (using C; > C;- 2C,) 
3x42 -5x? 5x? +7 


= (x? -1)(15х° +x? +21) 


Vector are non-coplanar => Scalar triple product + 0 > х2 1 #0 (~ 15x* + x? + 2120) >х + + 1 


6. We have f(x)=(a-x")" so that 


2m times 
dx dx dx : 
- (using t= 1 * x ^) 
feres] Fer] eec" a 
4 "nt zd 
жон e +c ——(1+x") п+с 
n| 1,4 -n 
n 
7. Given y = #(х),2 = (х) we have 
dy dy/dx f'(x) and Фу díf')dx glt'-fg' 1 
dz dz/dx g'(x) dz? (9/6 2 (9)? а 
8. f(x) is continuous at x = 3 
= (3) = t(3)- t(3*) 
hg -а(х^-х-6 
Now 1(3:)- іт 81€ 75-61. шү | es 
хәз б-х-х2 хәз 64x-x? 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


11 AtTs-FT-IV-(Paper-2)-PCM(S)-JEE(Advanced)/13 


t(3*)- lim ed dm See АА 
хэЗ x- З xo3*' X- 3 


X 
2 
bis x + [tat 
f(3) =b lim | —3 | form) =blim $—|-9b 
x93} x-3 0 x3 1 
>a=9=1>b= 2 anda- 
n n 
9 V, 25 ут п(п +1) 
r=1 r=1 
ii Sain NEU 
noon noo n 


10. (i) Va=n(n+1) = М; < М, < “3 <..... 
= Statement – 2 is true 


7 21 1x 1 15-(4 1 1 1 
EN is Мт nu N Баға es сл 
„Б 255 roa as) ЭЭГ 4 4 =i 


r+1 


=> 01<02<05<.......... 
— Statement —1 is false 


11. We have 
2a* 
(х) = а”, х<0 
ах +ах, x20 


Clearly, f(x) is continuous іп К. 
2x 


For x > 0, f'(x) =-a™* log, a +a*logęa= (a*- а”) loge a | вэ > 0 forx>0 


ах 
=> f(x) is monotonic increasing for x > 0 
For x <0, f(x) = 2a * = Ғ(х)--2а *log, a «0 


— f(x) is monotonic decreasing for x « 0 


Ї f —2а * к -ах +ах 
12. Required area = | га *ах + (а” +a% ах -| | Ч | 
эээ, 0 0 


logs aJ , log, a 
25: PEN 
__1 [-2- (-2a)]« 1 ED 0 _ 3af -2a-1 
log, a log, al va alog, a 
1 1 22 
15. The equation of the line is bey -- a?x - a?b? =0 
1 9:3 1 2 1 
; | а a -а a 
This can be written as y =-—x-a%b >m=—,, c= asb3 
b3 b3 


Consider the parabola y? = 4ax 
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m id 1 
-а3 a3 
ЕЕЕ 
b3 
2. Condition for tangency for the parabola у? = Дах is satisfied 
-. The given line touches у? = 4ах 
Similarly the line touches x? = Ару 


1 
16. (x+iy)5 =a+ib 
«x+ iy =(a+ ib)? = а? + 5а“ (ib) + 10a? (— b^) + 10а? (-ib?) + 5ab* + ib? 
Equating the real and imaginary parts x = a? — 10a°b* + Бар“ > у = ба“ — 10a*b® + p? 


pss a = (af — 10a?b? + 5b^) — (5a* — 10a^b? + b^) = —4a* + 4b* = —4 (a^ — b^) 


a 
= —4(a? – b?) (a? * b°) = -4(a + b)( a — b) (а +ib) (a -ib) 


<. a-b, a+b, а + ір and a- ib are all factors of p. 
17. Since 0<0<2,0<5іл? Ө, cos? 0, tan? Ө < 1 
(А)) sin™ 6 = =~ = sec?^0 
Ко 1-sin* Ө 
1 2 
(В) У cos? 0 = = cosec? 0 
2, 1-сов? 
© 2 2 
(С) Угай 6 = 1 =e = Ш 5 . cos* 0 
тагт 1-tan^0 соѕ Ө – ѕіп Ө 00820 


(б) соїе > 1іпО < 0 < 2 Hence, Эв 0 does not exist. 
k=0 


19. 3Y =9-3* > 9-3% 0 > х<2 


Similarly, y < 2 
2 3 
20: .xMrem(l)e 2 Е 
2 2 
ct 
Area (В) = —- | x?dx 
(R)=5 | 
CBE 252 267. 
2 3 6 
Area (T) 2 с? 6 
m = =3 


c>0* Area (В) R50: 2 c? 
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CONCEPT RECAPITULATION TEST - | 
Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate (11111111 111 Ї иш 
ГЛ ЕЛ Г ЇГ! 


OOOO 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-I (Paper-1)-PCM-JEE(Advanced)/14 


Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10° C7/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K' тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 10“ J.s 
6.625 х 107” егд-в 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B=5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, бі-14, Аі-13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Ш=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, 2п=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART -| 


SECTION - A 


Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Two balls are dropped from the same point after an interval of 1 second. Their separation 3 
second after the release of the second ball. (9 = 10 m/s?) 
(A) 25 m (В) 30 m 
(C) 35m (D) 40 m 


The upper half of an inclined plane of inclination 0 is perfectly smooth while the lower half is 
rough. A block starting from rest at the top of the plane will come to rest at the bottom if the 
coefficient of friction between the block and the lower half of the plane is 


(A) р= 2tan 0 (B) u = tan ө 

2 1 
Сунг Du 
diner DIES аң 


A spring is compressed between two blocks of masses m, and т» placed on a horizontal 
frictionless surface. When the blocks are released. The blocks travel distance x; and x» 
respectively before coming to rest. The ratio x//x is 


(A) mime (В) тг/т 
т, т, 
(С) | (D) (2 


If Ais the areal velocity of planet of mass M, its angular momentum is 
(A) M (B) 2MA 
(C) А?М (D) АМ? 


A meteor of mass M breaks up into two parts. The mass of one part is m. For a given separation r 
the mutual gravitational force between the two parts will be maximum if 


(A) m = (M/2) (B) m = (M/3) 
M M 
vimus ч ша 
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A wire breaks when subjected to a stress S. If p is the density of the material of the wire and g, 
the acceleration due to gravity, then the length of the wire so that it breaks by its own weight is 
(A) pgs (B) ро/5 

(C) gs/p (D) s/pg 


A cylinder has a radius r. To what height h should it be filled with water so that the thrust on its 
walls is equal to that on its bottom 

(A) h = 2r (B)h=r 

(C) h = (1/2) (D) h = (1/4) 

A swimmer can swim in still water with a speed of 45 m/s. While crossing a river his average 
speed is 3 m/s. If he cross the river in the shortest possible time, what is the speed of flow of 
water? 

(A) 2 m/s (B) 4 m/s 

(C) 6 m/s (D) 8 m/s 


A car starting from rest is accelerated at constant rate until it attains a constant speed v. It is then 
retarded at a constant rate until it comes to rest. Considering that the car moves with constant 
speed for half of the time of total journey, the average speed of the car for the journey is 


V 3v 
A) — Ву = 
(А) 2 (в) 2 
3v з 
(С) — (О) Data insufficient 
2 


A smooth ring P of mass m can slide on a fixed horizontal rod. A string 
tied to the ring passes over a fixed pulley and carries a block Q of mass 
(m/2) as shown in the figure. At an instant, the string between the ring 
and the pulley makes an angle 60° with the rod. 

The initial acceleration of the ring is 


20 29 
(A) E (B) E 

2g g 
(С) 9 (D) 3 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


11. A particle having mass т and positive charge q whirls along vertical circle of radius Н. At the 
centre of circle, another positive charge 2q is fixed. 
(A) The minimum velocity given at the lowest point to complete vertical circular motion is less 
than J5gR for motion in gravity. 
(B) For any value of velocity given in horizontal direction at the lowest point in gravity free space it 
will perform vertical circular motion. 
(C) Tension in gravity free space cannot becomes zero at any point during motion. 
(D) If the charge at the centre is removed and considering the motion in gravity tension will also 
be function of charge on particle. 


12. The potential energy of a particle of mass 0.1 kg, moving along the x-axis, is given by 
U = 5x(x-4)J, where x is in meters. It can be concluded that 
(A) The particle is acted upon by a variable force. 
(B) The minimum potential energy during motion is —20 J 
(C) The speed of the particle is maximum at x = 2m. 
(D) The period of oscillation of the particle is (1/5) sec. 


Space for Rough work 
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13. 


14. 


A cubical block is floating in a liquid with one third of it’s volume immersed in the liquid. When the 
whole system accelerates upwards with acceleration of g/2. 

(A) The fraction of volume immersed in the liquid will change. 

(B) The buoyancy force on the block will change. 

(C) The buoyancy force will increase by 50 percent. 

(D) The pressure in the liquid will increased. 


Two concentric metallic shell’s of radius R and 2R, out of which the inner shell is having charge Q 
and outer shell is uncharged. If they are connected with a conducting wire. Then, 

(A) Q amount of charge will flow from inner to outer shell. 

(B) Q/e number of electrons will flow from outer to inner shell, where e charge on electron. 


2 
(C) a amount of heat is produced in the wire 


KQ? 
2R 


(D) amount of heat is produced in the wire. 


A sound wave of frequency n travels horizontally to the right. It is reflected from a large vertical 
plane surface moving to the left with a speed v. The speed of sound in the medium is c. Then, 


(A) The number of waves striking the surface pre second is елү) 1 
с 
n(c + v) 
(c - v) 
c(c - v) 


n(c + v) 


(D) The number of beats heard by a stationary listener to the left of the reflecting surface is t 
с-у 


(В) Тһе frequency of the reflected wave is 


(C) The wavelength of the reflected wave is 
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SECTION -C 
Integer Answer Type 


This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. 


A glass sphere having refractive index (3/2) is having a small 
irregularity at its centre. It is placed in a liquid of refractive index 


4 
jum that surface of liquid is r high above sphere where r is 


radius of sphere. If irregularity is viewed from above normally, the 
distance is 26/K cm from centre where eye will observe the 
irregularity. Then find the value of K. (r = 20 cm) 


Two block of masses m and M are connected by means of a metal wire passing over a 
frictionless fixed pulley. The area of cross-section of the wire is 6.5 x 107 m? and its breaking 
stress is 2 x 10° Nm”. If m = 1 kg, if the maximum value of M is K x 1.86 kg for which the wire will 
not break. Find the value of K. (g = 10 m/s?) 


A small cubical block of mass 1 kg is placed inside a rough rectangular | " 
cm 
groove г - 5) made in a circular table as shown in the figure. The table LEN 


starts rotating with angular acceleration 1 гад/ѕес? in a horizontal plane 
about its axis. The time is 10VK sec after which the blocks will start motion 


with respect to table. Find the value of K. (Take g = 10 m/s?) Assume the 
size of block slightly smaller then the width of groove. 


Two particles of mass M = 3 kg each are kept on a horizontal circular platform on two mutually 
perpendicular radii at equal distance R = 1 m from the centre of the table. The particles are 
connected with a string, which is just taught when the platform is not rotating. Coefficient of 
friction between the platform and block is u = 0.1. Then the maximum angular speed (о in 
rad/sec) of platform about its centre so that the blocks remain stationary relative to platform. (take 
g = 10 m/s‘) 


A uniform cylinder of radius R(= 3m) is spin about its axis at an angular 
velocity oo (= 40 Үл rad/sec) and placed between two perpendicular wall. 


The coefficient of friction between the walls and cylinder is u( = 2). Then, 
25 K turns will the cylinder make before it stops. Find the value of K. 
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Chemistry PART - II 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Which of the following reactions product is correct, correspondingly? 

(A) 

Cl Cl 

Br Alc. KOH 129 

H СНз 
H3C major 
(B) CH=N—OAC CN 
9 - OX 
OAC 

(C) OAC 


-Ay О +ACOH 
OAC OAC 


D — CHN; 
(0) нс=сн cH, a 


2. O 


МН,ОН 29 
7 
НСІ 


The major product of the following reaction is.....? 


(A) Сү” (B) NOH 


(C) n (D) OH 
ФМ 


1 
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What is the correct order of basic strength of the following amines? 


NOs сн, 


en CY | 
0) (1) (1) PT (IV) 
uM 
MeN МО» ! NH 
H 


(A) (11) > (IV) > (111) > (1) (B) (IV) > (1) > (III) > (II) 

(С) (IV) > (1) > (1) > (HI) (D) (Ш) > (IV) > (II) > (I) 

The complex [Fe(H2O)s(NO)]** is formed in the ring test for nitrate when freshly prepared FeSO, 
solution is added to aqueous solution of NO, followed by addition of conc. Н25О,. The complex 
is formed by charge transfer, which of the following change occurs? 

(А) Fe?* — 5Fe?*; NO——>NO* (B) Fe?* — 5Fe?*; NO——>NO* 


(C) Fe?* — 5Fe*; NO——oNO* (D) Fe?* — 5Fe?*; NO* — NO 
HO к: 


m PCs CH, -CI+ A 
(A) CHsCI is formed by 5,1 process. 
(B) CH3CI is formed by 5,2 process 
CI 
| 
(C) A is H3C—CHCH,CH3 which is formed by Sy2 process 
Cl 


| 
(D) A is H3C—CHCH2CHs, which is formed by 5,1 process 


For the following equilibria in a close container 
PCI; (g) ——PCI, (g) + Cl; (9) 


At a constant temperature, the volume of the container is halved suddenly. Which of the following 
is correct for K, and о? 

(A) Both K, and о changes (B) None of the K, and a change 

(С) К. changes but a does not (D) a - changes but K, does not 
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10. 


Aluminum chloride exists as a dimer AL Cl, in solid state as well as in solution of non-polar 
solvents such as CgH, . When dissolved in water, it gives 


(A) ALO, +6НСІ в) | Al(H,0), | +3CI- 
(C) Г (ОН), | + eHCI (D) AP* +3СГ 


Resonance Energy of Toluene is 37.5 kcal/mol while that of Benzene is 36 kcal/mole then which 
of the following explains this difference 

(A) Zeeman effect (B) Electromeric effect 

(C) Hyper-conjugation (D) – | effect 


The ortho and para-hydrogens possess: 


) 
(B) Different physical properties but same chemical properties. 
(C) Same chemical and physical properties. 
(D) Different physical and chemical properties. 


During extraction of Fe 

(A) Carbon is ultimately converted to CO; in combustion zone in blast furnace. 
(B) CO» is one of the by-products of reduction zone of blast furnace. 

(C) Cast iron is obtained from blast furnace. 

(D) Uppermost zone of blast furnace is slag formation zone. 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


11. 


13. 


14. 


15. 


Which of the following reaction products give haloform test? 


(A) (B) Cl 
OH HNO, ыр d ТЫ m 
NH; © 
(С) О (D) 


Which of the following statement(s) is/are correct? 
(A) Anti conformation of i adi Мн; is always more stable than its Gauche conformation. 


МН, 
(В) Gauche conformation of ,cC—CH.,F is more stable than anti-conformation at room 
| 


OH 
temperature. 
(С) On increasing temperature dipole moment of риге CI—CH;—CH;—CI increases. 
(D) In case of 1, 4 — dihydroxycyclohexane twist boat conformer is most stable. 


Which of the following statement(s) is/are incorrect? 

(A) Manganese salts give a violet borax bead test in reducing flame. 

(B) From mixed salt of AgCI and Agl, NH4OH solution dissolves only AgCI. 
(С) Ғе? ions given a deep green precipitate, on adding K4[Fe(CN)] solution. 
(D) On strong heating Ма5:Оз.5Н;О, a polysulphide is resulted. 


Which of the following is / are correct for amino acids? 
(A) At pl, there is no net charge on amino acid. 

(B) At pH » pl, there is net negative charge on amino acid. 

(C) Amino acids are amphoteric in nature. 

(D) They are highly soluble in benzene like organic solvents. 

hich of the following is / are correct? 

) All Arrhenius acids are also Bronsted acids. 

) All Bronsted bases are also Arrhenius bases. 

) All Bronsted bases are also Lewis bases. 

) pH of 10? M HCI (aq) is 7.04 while that of 10? M NaOH (aq) is 6.96. 
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SECTION -C 
Integer Answer Type 


This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. 


The osmotic pressure of 0.1 M monobasic acid solution is 0.11 RT at 'T Kelvin', what is its pH 
value? 


How many equivalents of HCHO are formed by oxidative cleavage of one equivalent of D-glucose 
by excess of HIO, in water? 


How many equivalents of base are consumed in the following reaction? 
CH, CHO — S20" S HeBr. НСОО? 


(1 equivalent) 


How many of the following salts are white and soluble in dilute HNO3? 
BaCrO,, НдгОО,, ZnS, Ва5О,, BaS203, СНҘСООАо, AgNOz 


How many of the following give white precipitate with aqueous AgNO; solution? 
Cl Cl 


pe on 
Ого» 
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Mathematics PART - Ill 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Number of solutions of the equation [y + [y]] = 2 cosx is, where y = = [sinx + [sinx + [sinx]]] and [.] 
denotes the greatest integer function 
(А) 1 (B) 2 
(C) 3 (D) none of these 
2. The differential equation of the system of circles touching the x-axis at origin is 
(A) eê- y) Z -эху-0 B) &* -y) S +2ху=0 
dx dx 
(C) (х2 + y?) Y _ оху =0 (D) (x + y^) SY оху =0 
dx dx 
3. If a, D, y, 6 are the smallest positive angles in ascending order of magnitude which have their 
sines equal to the positive quantity k, then the value of 4 sin 5 +3sin : +2sin 2 + sins is equal to 
(A) 241-k (В) 2V1+k 
(C) 24k (D) none of these 
4. If equation x? -x + a? a + 5 < 016 true for atleast one positive x, then a belongs to 
(A) (0, 1) (В) (1, oo) 
(С) (2, 3V3 ) (D) none of these 
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10. 


Number of solutions of the equation 3x –2 + v4x + 4 = {5х +1 + /4х– 5 is 
(A) 0 (B) 1 
(С) 2 (D) 4 


ED 1/n , 
The value of lim Selon +1 (n+2°...(n+n)] is equal to 


If 0 < argz € л ‚ then the least value of J2 (22-41 is 


(A) 6 (B) 1 
(C) 4 (D) 2 


If a, B, y be the roots of the equation 2x? + 3x* — 12x + 3 = 0 and A(a, В, y), В(р, у, о), 

C(y, a, B) represent vertices of a triangle ABC then the centroid of the triangle lies upon the line 
(А) х-у-2 (В) x = 2y = 32 

(С)х--2у-32 (D) х-у--22 


If a= Vcot'x ‚б =cot ‘x апас = (cot x)? and a > b > c then x lies in the interval 


(A) (0, 1) (B) 1-5 z) 
(C) (cot1, œ) (D) (- cot1, 1) 


Given a triangle ABC with circumcentre at origin. If a < 4 sin A then for any point (a, y) inside the 


circumcircle of AABC 
(A) |ху| < 2 (B) 2 < |xy| < 4 


(C) 2<іюі<3 (D) yl > 4 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


11. 


12. 


14. 


15. 


If in a AABC a, b and ZA are given and C4, C; are the possible values of the third side, then 


(A) С; + C2 = 2b cos A (В) Сү. Cz (b^ - aô) 
(C) C? +С2 - 2C,0, cos2A = 4a? cos? A (D) Сі + Co = 2a cosB 
ae + LEN. Lo. ---n terms value of the above expression 15 
42-45 45-48 48-41 
(A) Janet 2-2 (В) n 

3 J2+3n + 4/2 
(С) less than п (0) less than Ї 


If inside a big circle exactly 24 small circles, each of radius 2, can be drawn in such a way that 
each small circle touches the big circle and also touches both its adjacent small circles, then 
radius of the big circle is 


4 1+tan © 
(A) 2! +cosec z) (B) | ——24 
24 т 
с05-- 
24 
2 
13223 
(C) [1+ совес | (p> w 
12 TEL 
sin — 
24 
If x? + x + 1 —|[x]| = 0 (where [.] denotes greatest integer function) then 
(A) х= 1 (В)х--1 
(C) exactly two value of x in [-2, — 1] (D) none of these 


If acosx + cotx + 1 = cosecx then the possible values of x can be 
(А) х= пт,а є В, п є 


(В) х = (4n+1)5,a¢ R,nel 
(C) x = sein '(“@20) a e (~, 2-2/2] u [2 + 2V2 , œ) – (-1) 
a 


(D) none of these 


Space for rough work 
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SECTION -C 
Integer Answer Type 


This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


2-1 21 За. 
1. а= > =, b= , then is equal to 
2, г? ш -1? b 
T д? 
2. Let f : R > R defined by f(x) = sin x + x if ІШЕ; = oe , then the value of k is 
0 
3. The figures 4, 5, 6, 7, 8 are written in every possible order. The number of numbers greater than 


56000 is 15K then K is equal to 


4. Let y = g(x) be the image of f(x) = x + sin x about the line x + y = 0. If the area bounded by 
y = g(x), x-axis, x = 0 and x = 2x is A, then e is 
Tt 
= -2 - 2 
5. If al - 2, БІ-3, and |él=4 then la—bl «lo- el «Ie - af < (12K + A) then 216 equal to 


Space for rough work 


— —— Ó———— —— ——— ——MÓ——Q——M T! —— 
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eo 

o 

= | FIIT) EE JEE(Advanced)-2014 
© 

Ф 

о 

5 ANSWERS, HINTS & SOLUTIONS 
5 СВТ- 

тт (Рарег-1) 

m 

E 

x 

5 Q. No. PHYSICS CHEMISTRY MATHEMATICS 
D 1. с с р 
% 

S 2. A D A 
«ч 

Ё 3. B D B 
8 4. В с А 
Ф 

8 5. А B B 
Е 6. р р А 
S 

5 7. B C C 
а. 

= A. C A 
= 8. 

Б 9. в в с 
2 10. C B A 
$ 11. A,B,C А,С А,В,С 
2 12. A,B, C, D B,C A,B, C, D 
© 13. B, C, D A,C A, D 
од 

Ё 14. А,В,С A,B,C B,C 
б 

9 15. A,B,C АС В,С 
= 1. 2 2 4 
о 

2 

с 2. 1 1 2 
o 

E 3. 5 4 6 
б 

3 4. 1 3 2 
= 5. 2 6 Н 
E 

o 

o 

5 

9 

S 

O 

Е 

о 
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Physics PART -| 
SECTION - A 
1. Ом =gxt=10x1 
- 10 m/s 
S, = 590) =5m 


E 10х3-0-35т 


2. sine=" Ed 
4 5 ш2 
mgh = umg cos 0(//2) P 
( “З 


5. =S, +u 


h pcos0 
2 2 
tang= К 
2 
3. Centre of mass does not move in the absence of external force so 
m4X4 = moXo 
Күз HO 
X, m, 
a _ ФА, rdó r^ 
dt 2dt 2 
| -Mr^o 
L = 2MA 
5 Боташ 
r 
dF 
= —(M- 2m) =0 
ат r’ ( ) 
M = 2m 
m = (M/2) 
6 Шан! SS 
A 
jm 
pg 


h 
7. роћлг? = | (2nrdh)pgh dp 


0 


nh? 
pghnr? = 2л1р9- 
r ЕШ 
2 
=h 
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12. 


13. 
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1)? t)? 
Avg. speed з- ee 
> № +5 = 9 


— v, =2m/s 


1 t 
a oto Зу 
ТЭРЭ 
йн Ї 4 
т т 
z9-T= Za T 
29 2 (i) 
Т cos 60° = —"2 ...(ii) 
cos 60? 
Solving (i) and (ii) acceleration of ring = E 
2kq* mv? 
mg R? +T= R 4440) 
1 1 
-mgR mu^ =mgR + 2mv* ...(ii 
gR« 5 984 (i) 
2 
fT 0 Sigs Бан. 274 
mR 
Е- ae 5(2x - 4) 
dx 
At mean position F = 0 > x = 2m 
Unin 7-20J 


a=-50 x 2(x - 2) 
о = 10 rad/sec 
Т = 7/5 sec 


If the volume immersed initially is (V/3). Then T -mg 4440) 
If the volume immersed when the system accelerates is V' then 


$ g mg ! V 
V Simge диш 
0+9) de d 5 


The potential of the two surface will be equal when the whole charge Q flows from inner to other 
shell. 


SECTION -C 


Consideration refraction at glass-water interface 
H2 Ш H27H4 (271/20) 


V u R 
4 3 (4/3)-(3/2) 


=> 
Зу -2r r 
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oo 
1 4х5 1-(4/3) 
v 3x9 2 


ОО 


27r 
so height above centre = 2r- —— 


20 
_ 40r — 27r _ 13 


20 20 


r= 13 ст. 


Mg - T = Ma 
T-mg=ma 


= M = 1.86 Kg 


Relative motion between block and table 
will start when 


то sin Ө = u(mg + mo*r cos Ө) 
o=at ...(ii) 

solving (i) and (ii) 

t = У500 = 22.4 sec. 


o= ДЕН = 1 rad/sec 
R 


uN, + No = mg 
Ni = uN» 
mg 

№ = ——— 
(б) 
_ umg 

(117) 
Torque about centre of mass 


2244) 


.. (2) 


№; 


N 
uN: No 
М, 
uN; 
mg 
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u(N; + NR = SMR a 


= 2u(N, +N, ) 5 2u(1« u)g 
mR (1-н2)В 


ox (1+ n° )R 
2x2u(1 *u)g 
Hence number of turns 
0 ө (1+0) 
Е 2n - 4u(1 + в)9.2л 


©В(1+и°) 
8илд(1+ и) 
Chemistry PART - Il 
ЅЕСТІОМ – A 
1. In ‘A’ x bond is at bridge head which is not stabilized in the given structure; 
CN 
In ‘B’ the product is +ACOH? 


In ‘D’ the product is © 


2. HO 


СУУ” нон МН,--ОН НО МН | 
IMPT -H0 |. 


Ф 
моњ OH 
СІ : 
“м “у 
H* -H0 |. њо 
<< и H > хий 
5. CHCl is formed by 5,2 while СН,СНСЇС-Н, is formed by Sxi. 
Let initially no. of moles X - - 
at equilibrium(volume V) х(1-о) ха. ха. 
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ie БӨ зы = K(RT) ^ 
1 х(1-о)М” CASE 


on reducing volume to i initial concentration of PCl; doubles and its degree of dissociation is 


increased but K, does not change, as it is characteristic constant for a reaction at constant 


temperature. 
7. AL,CI, + 12H,O— > 2H, | Al(OH), |+ eHCI ; 
10. In blast furnace, 


In combustion zone, CO is produced ultimately which reduce Fe2O; to Fe3O, in reduction zone, 
which is uppermost zone. 


11. O 


R= ОН,СООН-0,Н,ОН: OC;H,OH— esten Y XO, CH CHO 
О 


0 
5- 


12. Due to hydrogen bonding Gauche conformation of атан H5C—CH;F 


NH2 OH 
are more stable than their anti-conformations. 
In case of CICH2CH-Cl, on increasing temperature, % of Gauche conformation increases. Hence 


dipole moment increases. In case of option (D) boat conformation is most stable. 


13. Mn appears colourless in reducing flame in Borax Bead Test. 
Ғе" +K, |Fe(CN), | —oFe, | Fe(CN), |, V +K* 
Prussianblue 


Na,S,0,.5H,O ——Na,S, +Na,SO, +H,O 


14. At pH - pl, amino acid exists as Zwitter lon, they are highly soluble in polar solvents. 
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pH of 10? M HCI (aq) is 6.96 and pH of 107 M NaOH (aq) is 7.04 


SECTION - C 
m= CRT xi 
hence i = 1.1; so a = 0.1 
hence [H*] = ca = 0.1 x 0.1 = 10^M 
pH = 2 


It has only опе СНОН group. 


Three equivalents to remove three hydrogens from СН» group and one for attack on C of CHO 
group. 


ВаСтО; - Yellow, soluble in dil НМОз 

Hg2CrO, — Red, soluble in conc. HNO3 

ZnS - White, soluble in Conc. HNO; 

BaSO, - White, insoluble in all mineral acids 

Ва5:Оз, CH3COOAg and AgNO: all are white solid and are soluble in dilute HNO; solution. 


Cl 


Except and 2 Cl 


Mathematics PART - III 


SECTION - A 


[у + [У] = 2 cosx => [y] = cosx 
y- = [sinx + [sinx + [sinx]]] = [sinx] 


-> [sinx] = cosx 

Number of solution in [0, 27] is 0 
Hence total solution is 0. 

2. both are periodic with period 2x 


(x-0) + (у – К)? =k? 
= х? + (y-k)? =k? 


2x + 2 (у – К) Чу =й 
dx 


dy 3 
dx y-k 
xdx 
р у œ 
y dy 
xdx 
k= --- 
у + dy 
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т у yu : y XX] 
dy dy 


2 2 
>x 4 x? Gx = у? +x? ax у Aya 
dy dy dy 


х2 —у?+ 2xydx 


dy 
(х2 + уд) Y. oxy =0 
dx 
3. Given a < В < y < ô also sin a = sin В = sin y = sin ô = k 


and a, В, y, ё are smallest positive angles 
.В-л-о,ү-2л%о,6-ӘЭӘл-о 

as sin В = sin a and B > a 

sin В = sin y and y > p 

sin y = sin 6 and 6 > y 

Putting these values in the given expansion, we have given expression 


= 2 апа + cos) = 2V1+sina =2v1+k 


43 
In positive region minimum value of f(x) = : UTE. 
3/3 43-34 
2 2 
So, -a° + a- — >--<- 
3V3 3,3 
a—a<0 
а e (0, 1) 
5. N3x -2 + ү4Хх +4 = V5x+14+V4x-5 4401) 
у и р q 
u-v =x+6=p -q 


solving (1) and (2) 
we get, 2V4x+4 =245x+1 


8 


6. Limit be equal їо у 
LC n41Y nx2y 
logy = — lim log] — | «log| ——- | +... 
n no n n 


dox nery 12% r í 
= — lim lo (=) = — lim Mog(14 7) log (14 x)dx 
гэ) Р n 21203 n | 
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= \. 2 log? -3| = A[log4 — loge] = A log (4) 
е 


4 a 
logy = log В 
е 


0 < агд2 < 2 , represent the region of complex plane lying in the first quadrant and bounded by х- 
axis and the line y = x 

|2z – 41| = 2|z – 21 

least value of |z — 2i| is length of perpendicular from (0, 2) to y = x, which is V2 

So the least value of /2 |92 — 4i| is 4 


Let f(x) = 2х°+ Зх? – 12x + З 
> f(x) = 0 has three real roots (a, p, y) 


3 
a+ßB+y= 2 
Q Q о 
Centroid = Хе Уа а = CE which lies on x = y = 2. 
3 3 3 2 2 2 
lfa>b>canda’=b= Vc then b< 1 = сої'х < 1 = x» coti 
а x 4sinA = = <4 ->В<2 


so for any point (x, y) inside the circumcircle, x? «y? < 4 
=> |xy| «2 


a, b and ZA are given in AABC, 
b? +c? ca 
2bc 
= с? - 2bc cos A + (b^ – a°) 20 
= c? – (2b cos A)c + (b^ - a°) = 0 
which is quadratic іп c and gives two values of c and let these are с; and сг 
^ Су + C22 2b cos A 
and сі · сх = (b^ — a?) 
cf +05 —2сус cos2A 
= (су + c2)? — 2с+сә (1 + cos 2A) 
= 4b? cos? A - 2 (b? – a?) (2 cos? A) 
= 4b? cos? A — 4b’ cos? А + 4а? cos? A 


г. cos A = 


= 4а? cos? A 
: + 1 + : ++ n terms 
42-45 45-48 48-41 
_ 45-42 48-45, 11-48 1... 501-13 – 2+ (1—1)3 
3 3 4 3 


| 48n«2- 2 3n+2-2 n 
3 3(V8n+2 + V2) `Зп +2 + 4/2 
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n n 
42-30-4/2  J3n 


13. Зол 
24 R-2 


=> R= 2! +оовес | 
24 


а Q 7 
sin— +cos — 
| 2 2 


(А) is true -- - 
sinA 


= 1+ соѕеса 


(0) is true 


14. — хїэх-1-1 
Hence only 2 solutions exist 
i.e. x = – 1 and another lie - 2 « x < — 1 


15. sin X + cos X = 1 — a sin x cos x 
= а? sin?x соѕ?х — 2(a + 1) sin x cos x = 0 


2 
> sin2x{ S ыпәх—2(а+1)) -0 
Hence sin2x 20va є В 


пл 
>x= —,nel 


And sin2x = 20251) —› а e (~, 2-22] U [2 + 22 ,) 
a 
SECTION - C 
1 Ora = 
r=1 r r=1 (2-1) 
1 1 1 1 1 1 1 1 
pia y ae mandha а Ға Ер 22 


b 1 1 1 1 1 1 1 
= 1217 020 zo t ro OR TRE 


b 1 1 1 1 1 1 1 1 
= Кы ge ae УТ 22 Ке асы 


р-а--а 

bias 
4 

a_4 

b 3 


——— eel 
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ШОЛ ШЕШ 


2 
se uim een 
2 
Мир” 
2 
->К-2 


Case I: When we use 6, 7 or 8 at ten thousand place then number of numbers 

=3x“P,=72 

Case 11: When we use 5 at ten thousand place and 6, 7 or 8 at thousand place then number of 
numbers is 

21x3x?P4,- 18 

hence the required numbers of numbers is 72 + 18 = 90 


f(x) is an odd function 
=> g(x) is f(x) 


2n 2n 
= Area = ІС (y)dy = [> f’(x)dx 
0 0 


2n 
= [x(f GO - | G+sinxdax = 2r? 
0 


= 2(4 + 9 + 16) — 2(а. БАБ. ч б. : 


го 


Now (4-5-6) 20 
= а? + 02 c »-2(àb«b.6«6.à) 


ЖИ > 212 ety) 
> là-bl -5-6Г-1-4Г-87 
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CONCEPT RECAPITULATION TEST - | 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have one or more correct 
answer. Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 16) contains 4 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (А), (В), (С), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate ГҮҮ 
ЫЛ ЕЛ 1! 
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From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10° C7/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K' тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 10“ J.s 
6.625 х 107” егд-в 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B=5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, бі-14, Аі-13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Ш=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, 2п=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 


——— eet 
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Physics PART -1 


ЅЕСТІОМ – А 


Straight Objective Туре 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE OR MORE is/are correct 


1. 


A particle is projected from a point O in the horizontal surface OA 
with speed и and angle of projection Ө. It just grazes the plane BC 
which makes an angle a with the horizontal. The time taken by the 
projectile to reach p from the instant of projection is 


(A) 2ивіп0 B usin 0 
gcosa gcosa 
ивіп(0-а) 


(D) None of these. 


gcosa 


A block of mass m is attached to a spring of force constant k whose other 
end is fixed to a horizontal surface. Initially the spring is in its natural length 
and the block is released from rest. The average force acting on the surface 
by the spring till the instant when the block has zero acceleration for the first 


time is k 
m 2m 
(А) 19 Be 
TU TU 
am 4m 
o (25 
TU TU 


The gas inside a spherical bubble expands uniformly and slowly so that its radius increases from 
R to 2R. Let the atmospheric pressure be po and surface tension be S. The work done by the gas 
in the process is 


3 3 
(A) 28лр,В 25np,R 


+ 24nSR* (B) + 24nSR* 


25лр,А°  23п5Н° 


= 5 


(D) None of these 
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4. 


A block of mass M is hanging over a smooth and light pulley through a light string. The other end 
of the string is pulled by a constant force F. If kinetic energy of the block increases by 20 J in 1s. 


Then 


) 
(B) 
(C) Work done by the tension on the block is 20 J in 1 sec. 
(D) Work done by the force of gravity is 20 J in 1 sec. 


A circular ring is fixed in a gravity free space and one point of the ring 
is earthed. Now a magnet is placed along axis of the ring at a distance [5 12 
from its centre such that the nearer pole is north pole as shown in 


figure. A sharp impulse is applied on the magnet so that it starts to 


move towards the ring. Then, 
(A) Initially magnet experiences an acceleration and then it retards to 


come to an instantaneous rest. 
(B) Magnet starts to oscillate about centre of the ring 
(C) Magnet continuous to move along the axis with constant velocity 


(D) The magnet retards and comes to rest finally. 


A block of mass m is suspended by means of an ideal spring of force constant 
k from ceiling of a car which is moving along a circular path of radius ‘r’ with 
acceleration 'a'. The time period of oscillation of the block when it is displaced 


along the spring, will be 


A) 2, Matma вэ a 
aoe ши тог: Z 


С) 2л.) Бүйте ШЕ - - 
шиг esee 


In the hydrogen atom spectrum Аз. and Хал represent wavelengths emitted due to transition from 


А А 1 À 
second and first excited states to the ground state respectively. The value of 12 is 


2-1 


(А) 27 / 32 (В) 32/27 

(С) 4/9 (D) 9/4 

A block of mass 1 kg is pulled along the curve path ACB ру a tangential p=0.2 

force as shown in figure. The work done by the frictional force when the yc 

block moves from A to B is 

(A) 5J (B) 10 J A = B 
(С) 20 J (D) none of these ЕБ жалы 
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Paragraph Type 


This section contains 8 multiple choice questions relating to four paragraphs with two questions on 
each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Questions 9 and 10 


Three metallic plates out of which middle is given charge Q as shown in the 

figure. The outer plates can be earthed with the help of switches S, and S». 

The area of each plates is same. d | 

Answer the following question based on the following passage. 3d 

9. The charge appearing on the outer surface of extreme left plate is = j = = 
(А) -(Q/2) (B) (Q/2) = d 
(C)Q (D) -Q 

10. The charge that will flow to earth when only switch S, is connected to earth is 
(A) -(Q/2) (B) (Q/2) 
(C) Q (D) -Q 


Paragraph for Questions 11 and 12 


A block of mass 2m is hanging at the lower end of a rope of mass m and length the /, the 


other end being fixed to the ceiling. A pulse of wavelength ào is produced at the lower end of 


the rope. тг 


11. The wavelength of the pulse when it reaches the other end of the rope is 
(А) V32, (B) for 
À 
(C) ho (D) > 
12. The speed of the pulse at the mid point of rope is 
5 5 
A) ‚|—0/ B) ,j—g? 
(A) (29 (В) 39 
2 g£ 
C) ||- 94 D) (= 
©) |59 (D) (5 
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Paragraph for Questions 13 and 14 


A bike of length / having its centre of mass at the middle is to turn with constant speed v [here v is the 


speed of centre of mass of the bike]. To turn, the front wheel is rotated by an angle 0. The coefficient of 
friction between the tyres and the road is u. Assuming the bike to be vertical and it does not skid, answer 


the following questions. 


13. The radius of curvature of the centre of mass of the bike is 
7 2 
(A) ——v4+ tan’ Ө (B) —— v2 + tan’ Ө 
іап0 іап0 
(C) атап? ө (0) о «tan 0 
2іап0 2іап0 
14. The friction force acting on the bike 
2mv? tan? 0 (B) 2mv? tan? 0 
£44 + tan? Ө £42 + tan? Ө 
mv? tan? 0 D mv? tan? 0 
£44 + tan? Ө £44 + tan? Ө 


Paragraph for Questions 15 and 16 


A cylindrical vehicle containing a gas of mass m and molecular weight M moves 
along the axis of the cylinder with constant acceleration "a". The temperature of 
the gas is maintained constant at То and saturated vapour pressure at this 
temperature is Ро. Saturated vapour pressure is the pressure at which 
condensation starts. The cross sectional area of the cylinder is A and volume V. 
Now, answer the following questions neglecting gravity and assuming the 
pressure at the front face to be zero & varies linearly from P to Q. 


15. The maximum value of *a" so that no condensation takes place 
p,A p,A 
A) =— B 
A 8) == 
2p,A 3p,A 
C 0 D 0 
(c) == (D) > 
16. If a = 5роА/т, the mass of the gas condensed is 
(A) m/2 (В) m/3 
(C) 4m/5 (D) m/5 
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Matching list Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match List - I with List - 1 and select the correct answer using the codes given below the lists: 
List — I List — Il 


P) Isothermal process Pressure = constant 


( (1) 

(Q) Adiabatic process (2) dW = -dU 

(R) Івосһогіс process (3) dU=0 

(S) Іѕобагіс process (4) 40-40 
Codes: 

P Q R 5 

(А) 2 3 1 4 

(B) 3 2 4 1 

(C) 4 1 2 3 

(D) 2 3 4 1 
18. Match List - I with List - Il and select the correct answer using the codes given below the lists: 

List -1 List – 11 

(Р) Ultraviolet light (1) N=6>5n=3 

(Q) Visible light (2) N=3>n=1 

(В) Infrared radiation (3) N24nz2 

(S) Micro waves (4) N=7>n=6 
Codes: 

P Q R S 

(A) 2 3 1 4 

(B) 1 4 2 3 

(C) 4 1 2 3 

(D) 2 3 4 1 
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19. Three concentric spherical metallic shells A, B, and C of radii a, b, and c (a«b«c) have charge 
densities of с, -с and o respectively. Match List - I with List - Il and select the correct answer 
using the codes given below the lists: 


List -1 List – II 
ofa’ b? 
| 1) —|—-—+с 
(P) The potential at A (1) E | ae | 
| ofa’ 
(Q) The potential at B (2) 2 228 
0 
А б 
(R) The potential at C (3) 2 
0 
(5) Тһе electric field at surface of A (4) —(a -b-c) 
0 
Codes: 
P Q R S 
(A) 2 3 1 4 
(B) 1 4 2 3 
(C) 4 1 2 3 
(D) 2 3 4 1 
20. Match List - | with List - Il and select the correct answer using the codes given below the lists: 
List -1 List – II 


Solid sphere is rolling without slipping. The 

(P) ratio of rotational K.E. to the translational (1) 
K.E. 
When ring and disc both rolling without 

(Q) slipping on the inclined plane the ratio of (2) 
their times to reach bottom. 
A solid sphere is rolling with slipping. The 

(В) ratio of frictional force to normal reaction is (3) 
(и = 0.25) 
The ratio of translational kinetic energy to 

(S) the total K.E. when sphere is rolling (4) 
without slipping on the inclined plane. 


Ala ELS cim NIA 


Codes: 
P Q R S 
(A) 2 3 1 4 
(B) 1 4 2 3 
(C) 4 1 2 3 
(D) 2 3 4 1 
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Chemistry PART -II 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(В), (С) and (D), out of which only ONE OR MORE is/are correct 


1. 


Sometimes yellow turbidity appears while passing H2S gas even іп the absence of IInd group of 
basic radicals. Which of the following is/are not correct justification for the aforesaid observation? 
(A) Sulphur is present in the mixture as impurity 
(B) IV шар radicals are precipitated as sulphides 
(C) H2S (g) is oxidized by some acid radicals 
(D) ша group radicals are precipitated as hydroxides 
Pa M 

С--С т-ОРВА | PC.» Product(s) 


Н,СНС--СНОН, 
(A) Тһе product is СІ Л 


Н,СНС--СНСН, 


СІ ОРО,» 


(C) The product is optically active 
(D) The product is optically inactive 


(B) The product is 


Which of the following is / are correct matches? 
Column - І (Trend) Column - Il (Characteristic/Property) 


(A) МаМОз > KNO; > RbNO; (p) Thermal stability 
(B) MgO > SnO > B203 (q) Basic nature 
(C) NaHCO; < KHCO; < RbHCOs () Solubility in H2O 
(D) АР, > AlCl; > AIBrs (s) Melting point 


For the cell: 

TI(s) | ТІ" (0.001 M) || Cu% (0.1 M)| Cu(s) ; 

Есеп = 0.83 V at 298 K. The cell potential can be increased by 

(A) increasing (Си71 (B) increasing [TI] 
(C) decreasing [Cu?'] (D) decreasing [ТГ] 
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5. 


Which of the following statement(s) is/are true? 

(A) The equivalent conductance of strong and weak electrolytes increases on dilution. 

(B) The increase in equivalent conductance of strong and weak electrolytes on dilution is due to 
increase in number of ions. 

(C) If CH3COOH(aq) is separated from pure water by semipermeable membrane, then equivalent 
conductance of solution increases gradually and ultimately becomes constant. 

(D) (B) and (C) both are incorrect. 


34.1 gm Pb3O, is dissolved іп 500 ml of 4M HNOs, then (Mp, = 206 gm/mole) 


) 
(B) The weight of residue is 11.9 gm 

(C) 300 ml of 6 M NaOH is required to neutralise excess of HNO3 

(D) Total 2.2 moles of NaOH are used after reaction of Pb3O4 with HNOs 


Which of the following statement(s) is/are correct? 

(A) During electrophoresis, colloidal particles move under influence of electric field. 

(B) Suspensions are opaque and they do not show Tyndell effect. 

(C) Higher is the coagulating power of an electrolyte, higher is its coagulation value. 

(D) 50 ml of standard gold sol needs 0.05 mg of gelation or 125 mg of starch, for its protection 
from coagulation by 1 ml, 10% NaCl solution, it means gold number of starch is more than 
that of gelation and is better protective agent than gelation. 


A balloon blown up with 1 mole of a gas, has a volume of 480 ml to 5°C. If the balloon is filled to 
B th of its maximum capacity, then which of the following options is/are correct? 


(A) The balloon will burst at 30°C 

(B) The pressure of the gas inside the balloon at 5°C is 47.5 atm 

(C) The minimum temperature at which the balloon will burst is 44.71°C 

(D) The pressure of gas when balloon burst at minimum temperature is 50 atm 
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Paragraph Type 
This section contains 8 multiple choice questions relating to four paragraphs with two questions on 


each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Questions 9 and 10 


Answer the questions followed by the given reaction sequence 


—— B(g) +C(s) 


A 
(white powder) odorless colorless 


B(g) + Ca(OH), 319 ши i 


р(ѕ) +В(9) — 2-Е 
B(g)+K,Cr,0; ——»No response 
C(s) is white when cold and turns yellow when heated. 


9. What is A? 
(A) Li2COs (В) МоСОҙ 
(С) NaCO; (0) ZnCOs 
10. C and E are respectively: 
(A) MgO, Ca(HCO3)z (В) ШО, Ca(HCO3); 
(C) ZnO, Ca(HCO3); (D) ZnO, Мо(НСОз)г 
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Paragraph for Question Nos. 11 to 12 


OH 


OH 
CICH,COCI/POCI, » (А) 


MeNH, >(В) H,/Pd >CgH,30,N(C) 


major 
‘A’ also reacts with NaOI followed by the reaction with H* to give 3,4 — dihdyroxybenzoic acid. 


11. What is A? 


(A) OH (B) OH 
„OH OH 
o^ “сна o? “а 
(C) OH (D) OH OH 
OH O—CH,—C—Cl 
1 
H»C—C—Cl 
12. Which of the following is correct? 
OH 
-OH 
> 
(A) 8716 О NHMe 


(B) ‘C’ is optically active which is derived from A 
(C) no other side product is formed along with ‘A’ 
OH 


OH 


НС. NHMe 


(D) “С is 


© 
SN 
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Paragraph for Question Nos. 13 to 14 
An organic compound (А) C3HgCle on reduction with red P and HI gives propane. (A) on hydrolysis by an 
alkali followed by oxidation gives (В) C3H4O4, which on heating gives (C). Both (В) and (C) give 
effervescence with NaHCOs. (B) on reacting with ethyl alcohol gives (D) C7H;20,, a well known synthetic 


reagent. 


Now answer the following questions 


13. (D)+ Benzaldehyde — Pet Major Prodcut (E) 
The major product (E) is 
(A) crotonic acid (B) cinnamic acid 
(C) benzoic acid (D) Mandelic acid 
14. Compound (C) — 292%» Product (F) 
Hence product F may be 
(A) malonic anhydride (B) ethanoic anhydride 
(C) ethanal (D) a lactone 
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Paragraph for Question Nos. 15 to 16 


The statement of the first law of thermodynamics given by Clausius, is: ‘Die Energie der welt ist konstant’. 
That is, the energy of the universe is constant. 

Mathematically it can be written as: 

Y AU=0; (universe) 

The first law predicts that energy added to or removed from a system must be accounted for, by a change 
in the internal energy AU. Energy is added to or removed from a system as work (w) or heat (q), in which 
case AU=q+w; 


for an infinitesimal process, this equation becomes 8U = 6q+ dw 


Heat and work represent ways that energy can be transferred from one system to another. q and му, both 
are path functions and both are interconvertible. Extent of work done can be calculated by 


w--j P «dV. 


15. Which of the following is correct statement? 
(A) The sum of the two path dependent thermodynamic properties, is always path dependent. 
(B) Work appears at the boundary of the system as well as inside the system. 
(C) Work and heat are completely interconvertible in real life systems. 
(D) None of the above. 


16. Which of the following is correct? 

(A) Work done in a cyclic process is always zero. 

(B) A two litre container is filled with the gas at 10° atm pressure and the gas is allowed to 
diffuse into an empty and closed container of volume 4 litre. Then work done in the process is 
zero due to no opposing force. 

(C) PV work done in a cyclic process, which is represented as follows (for 1 mole ideal gas), 953 
Joule 


(D) (B) and (C) both are correct. 
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Matching list Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the following column: 
List -1 List - Il 
(P) N; (g) + 3H; (g) ——52NH, (0) (1) Increase in volume favours forward reaction 
(Q) 2NO(g) №, (8)-0, (9) (2) 2 in pressure accelerate the forward 
(R) CaCO, (5)===СаО (5) «СО; (g) (3) Kp = Pioa 
(S) РС (g) ——PCI, (g) + Cl; (g) (4) Ч ээ. volume introduction of inert gas, 
as no effect. 


Codes: 

P Q R 5 
(А) 2 4 3 1 
(B) 2 3 1 4 
(C) 3 1 4 2 
(D) 4 3 1 2 

18. Match the following 
List – I (Species) List – Il (Hybridisation of central atom) 

(P) (BN). ( sp, 
(О) (BeClə)n; (n > 2) (2) 5р 
(8) [Cu(NH34* (3) (өр! 
(S) MnO; (4) d's 
Codes: 

P Q R S 
(A) 3 4 1 2 
(B) 2 1 3 4 
(C) 3 1 4 2 
(D) 4 3 1 2 
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19. Match the following 


List – I (Thermodynamics process) List — Il (ASgystem) 
(P) Isothermal reversible (1) T, 
nc, In — 
T, 
(Q) Adiabatic irreversible (2) 2 
nc, In —- 
T 
| 
(R) Івосһогіс reversible (3) T, ү, 
nc, In — +nRIn— 
Т; Vi 
(S) Іѕобагіс reversible (4) ү, 
nRIn — 
м 
Codes: 
P Q R 5 
(А) 3 4 1 2 
(B) 2 1 3 4 
(C) 3 1 4 2 
(D) 4 3 1 2 
20. Match the following 
List – | (Species) List — Il (relation) 
(P) См”, №, (1)  Isodiaphers 
(Q) р, K39 (2) Isobars 
(R) м5 О? (3) Іѕоїопеѕ 
(S) с% м5 (4) |soesters 
Codes 
P Q R 5 
(А) 3 4 1 2 
(B) 2 1 3 4 
(C) 3 1 4 2 
(D) 4 1 2 3 
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Mathematics PART - Ill 


SECTION- A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE OR MORE is/are correct 


1. A non-zero vector a is parallel to the line of intersection of the plane P, determined by is] and 
1-2| and plane P; determined by vector 2i+j and 3i - 2k , then angle between à and vector 
1-2|1-2К is 

T T 
A) — В) — 
(A) 4 (8) 5 
(С) с (0) none of these 
2. Let f(x) be a function satisfying f'(x) = f(x) with ҚО) = 1 and g be the function satisfying 


1 
f(x) + g(x) = x, then the value of | f(x)g(x)dx 
0 


3-e? e? -3 
A B 
(A) й (В) р 

2 

е е-2 
C) — D) ны 
(C) 5 (р) 1 

З. If three one by one squares are selected at random from the chessboard, then the probability that 

they form the letter ‘L’ is 

196 49 
A) с. (8 a, 

36 98 
(© se. 0) яст 
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4. If XP «oy «25 әу 18,5, 2 mex y 2 aren 
X y 2 
(A) A.P. (B) G.P. 
(C) A.G.P. (D) H.P. 
5. The number of ways of choosing triplet (x, у, 2) such that z > max{x, y} and x, y, z є {1, 2, ..., п, n 
+ 1}15 
(А) "*!Сз + "*?С» (8) z nn + 1)(2n « 1) 
(С)1°+2°+...+гп° (D) 22) - "*'С› 
6. A complex number z is rotated in anticlockwise direction by ап angle о and we get z’ and if the 
same complex number 2 is rotated by an angle о in clockwise direction and we get z” then 
(A) 2,2,2” are in G.P. (B) 22+ z"? = 22° cos 2a 
(C) z' + 2" =2z cosa (D) Z', 2, 2" are in Н.Р. 
7. The equation of the circle which touches the axes of coordinates and the line Pup and 
whose centre lies in the first quadrant is х2 + y^ — 2cx – 2cy + с? = 0 where c is 
(A) 1 (B) 2 
(C) 3 (D) 6 
1 1 1 1 
8. If cosa = —| Х-- | and соѕВ 2—| у+— |, (ху > 0) x, y, a, B є R then 
2 X 2 y 
(A) sin(a + B + y) = siny Vy e R (B) cosa сов = 1 Уо, В eR 
(C) (cosa + cosp)? = 4 Y a, B e R (D) sin(a + В + y) = sina + sinp + siny V a, B, y € R 
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Paragraph Type 


This section contains 8 multiple choice questions relating to four paragraphs with two questions on 
each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Questions 9 and 10 


Read the following write up carefully and answer the following questions: 
In an argand plane 21, 22 and z3 are respectively the vertices of an isosceles triangle ABC with AC = BC 
and “САВ = Ө. If z, is incentre of triangle. Then 


2 
9. The value of ЕЗ ЕЗ 
А) (22 a (B) (22 em 2) 
(C) (22 -21)2а-21) (D) none of these 
(24-21) 
10. The value of (z, —z,)^ (1 сов Ө) sec 6 is 
(A) (22 - zi) (zs ~21) (py 220-2) 


(C) (22 21) (Zs sz 


(2, -2,) 
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Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
2 2 


If the normal to the hyperbola aa at any point P (a cos 0, b tan 0) meets the transverse and 
a 


conjugate axes іп G and g respectively and if f’ is the foot of perpendicular to the normal at P from the 
centre 'C' then 


11. The length of PG? is 


b? а” 

(А) zz b созес?ө -- a? cot? 6) (B) pz (b cosec^o +a? cot” 0) 
b? b 

(C) ap (Ывес?0 +a? tan? ө) (D) 275 tan? 0--а? sec? 0) 


12. Minimum of PG is 


b? a 
Е (B) Bao) 
(C) Piao] (D) Piao] 

a b 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 


If a cricket team of 11 players is to be selected from 8 batsman, 6 bowlers, 4 all rounder and 2 wicket 
keepers, then 


13. The number of selections when atmost 1 all rounder and 1 wicket keeper will play, is 


14. Number of selection when 2 particular batsmen don’t want to play when a particular bowler will 
play, is 
(A) "Со + PCa (B) “Со + "Си + Он 
(C) "Cro + “С, (О) Ке + Ке? 


Space for rough work 
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Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 
A curve y = f(x) passes through the point Р(1, 1). The normal to the curve at P is a(y — 1) + (x — 1) = 0. If 
the slope of the tangent at any point on the curve is proportional to the ordinates of the point, then 


15. 


16. 


The equation of the curve y = f(x) is 


(A) y = e**- ? (B) y = ез(х2-) 
(С) y= e - хі) (D) y= ex - 1) 
The area bounded by the curve y - f(x), y-axis and the normal to the curve at P is 
(A) Ha 28: e*) (B) Ha ұла e*) 
a 2 a 2 
(C) mr) (D) mr) 
a 2 a 2 


Matching list Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. 


Match the following List-l with List-ll. 


List -1 List – 11 
(Р) The value of k for which 2 
AL: 1 (02) 
| | k | "M 3 
limcosec |----- | exists is 
xoi х x-i 
(О) Тһе value of k for which kx? — 2kx + Зх — 6 is | 2. [-1, 4] 
positive for exactly two integral values of x is 
(R) The value of k for which the point (2k + 1, k — 1) 3 3 
is an interior point of the smaller segment of the 3. Б -2) 
circle x? + y? — 2x — 4y - 4 = 0 wrt. the chord 
х-у-2-015 
(5) The solution of the inequality 4. (о, EN yu (42 ‚ oo) 
logus(2x + 5) + logs(16 — х2) < 1 is 
Codes: 
P Q R S 
(A) 4 3 2 1 
(B) 2 1 4 3 
(C) 4 3 1 2 
(D) 2 4 3 1 


Space for rough work 
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18. If | өг” ах Е 22 then match the following List-l with List-ll. 
0 
List — I List — Il 
© 1 Vn 
(P) | e ?* dx 
0 
d 4 сы? _ 2 3Vn 
(Q) 41% dx att- 1 | ты 
d? f -b? yn 
(R) 42 е * dx att=1 3. 1 
0 
fe 4. Ух 
(9) | e% dx - 
Codes: 
P Q R 5 
(А) 4 3 1 2 
(B) 3 4 1 2 
(C) 2 1 2 4 
(D) 4 3 2 1 
19. If in AABC, r= 2, r4 = 4, s = 12 and a < b < c, then match the following List-l with List-ll. 
List — I List — Il 
(P) Area of triangle is 1. 5 
(Q) R is equal to 2. 24 
(R) ZA of triangle is 3 sini 
(S) ZB of triangle is 4 ains 3 
5 
Codes: 
P Q R S 
(A) 4 2 3 1 
(B) 2 1 4 3 
(C) 3 4 1 2 
(D) 2 1 3 4 


Space for rough work 
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Match the following List-l with List-ll. 


List -1 
The normal chord at a point t on the parabola y? = 4x subtends 
a right angle at the vertex, then t? is 
The area of the triangle inscribed in the curve y^ = 4x, the 
parameter of coordinates whose vertices are 1, 2 and 4 is 


11 


Тһе number of distinct normal possible from uU» to the 


parabola у? = 4x is 
The normal at (a, 2a) on y? = 4ax meets the curve again at (аі, 


2at), then the value of |t — 1| is 


MONT. 
AWARD 
QN ~ 
— го о (2 


Space for rough work 
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4 


2 
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A,B 


,D 
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B,C 


,D 


A,D 


оомо ол у, | wo Im 


-— 
e 


— 
-ы 


— 
m 


— 
€ 


— 
к 


— 
e 


— 
D 


- 
N 


-— 
со 


— 
co 


го 
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Physics PART -| 
ЅЕСТІОМ – A 
2. Vmax = © x mg/k 
F.- MV max 2т0 
“ (TA) m 
2R 3 2 
3. W= С + Santor = 4npo x = + (4n)(4S) х ЗА 
r 
R 
4. Work done by all the forces on the block equal to change in kinetic energy. 
6. No effect of ‘a’ and ‘g’ on time period of spring pendulum. 
7 d RÍ : =| _ 8R 
Аз T 3 9 
UNE RÍ і =| _ ЗА 
Ao Т 2 4 
_, ea _ 27 
dy, 32 
8. Work done by friction = [F-ds = [umgcoso dx 
A с050 
= ито x = 20 J 
9. Field inside the conductor is zero 
10. Charge distribution is shown in figure. Q 
o ro 010 of jo 
=> 5, == 52 
11. a 2 


(/Втоу/т/0д). /2то/(т7) 


> =, 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


13-14. If the bike does not slip, path of both the wheel 
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must be parallel with its direction as shown in the 
figure. 


В; = //tano 
АЕ D. n 
Rom = |= | +В = 4+ tan! 0 
2 2tan0 


ту?  2mv*tan0 


Ran €V4+tan?0 


Net friction force f = 


15. poA = ma = а = роА/т 
16. PA = m'a > т’ = т/5 
m = т’ = 4m/5 
Chemistry PART -II 
SECTION - A 
2. H3C H Ла Cl СН, 
\ / 
0-6, —> H—C—C—CHg Cs › im 
H CH3 О CHCl 
(anti conformer) 

3. Thermal stability of nitrates of alkali metals increases down the group. MgO is basic; SnO is 

amphoteric апа B2O; is acidic oxides. 
4. Cell reaction is: 

TI(s) + Си?" (aq) == TI (aq) + Cu(s) 

ТІ" 
Reaction quotient Q = п = and Nernst equation is E sı = E% — S logQ; at 298 K 
u K 

To increase Есе, Q should be decreased. Which is decreased by decreasing [Т] and increasing 

[Си]. 
5. Statement ‘B’ is true for weak electrolytes only апа in case of ‘С’ osmosis never stops so dilution 

on solution side continues and no limiting value of equivalent conductance of solution is obtained. 
6. Pb,O, + 4HNO, —— 2РО(МО, ), +PbO, +2H,O 

Before reaction 0.05 mole 2 mole - - 
After reaction — 1.8 mole 0.1 mole 0.05 mole 
residue 


2Pb** + 8NaOH——» 2Na, | Pb (OH), | 


HNO, +NaQH——>NaNO, + H,O 


Moles of NaOH used to neutralise excess of HNO; = 1.8 mole 
Moles of NaOH used with Pb(NOs)2 = 0.4 mole 
Total NaOH used - 2.2 mole. 
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1 
Coagulating power 
Less is the gold number, better is the protection power. 


7. Coagulation value « 


8. Maximum capacity or volumes of balloon = 3, 480 = 548.57 ml 


Also, V; = 480 ml, T, = 278 K, n= 1 mole 
(A) The balloon will burst at a minimum temperature (T2) when volume becomes 548.57 ml. 
Using Charle’s law 


480 548.57 
278 Т; 
^ Т = 817.71 K 
or Ta = 44.71?C 
Hence (A) is incorrect but (C) is correct. 


(B) Pressure of the gas at 5°C having 1 mole and V = 480 ml 
PV = nRT 


E 1x0.0821x 278 


<. P = 47.5 atm 
Hence (B) is also correct. 

(D) Since V increase with increase in temperature from 5°C to 44.71°C, at which balloon bursts 
and therefore pressure remains constant. Thus pressure of gas inside the balloon when it 
bursts is 47.5 atm. Hence (D) is incorrect. 

Hence (B, C) are correct. 


Solution for the Q. No. 9 & 10 


B is COs(g) = the compound A is a ?пСОз and C is oxide of Zn, as it is white when cold and turn 
yellow on heating. D is СаСОз which form Ca(HCO3)» which exist in solution only. 


Solution for the Q. No. 11 & 12 
OH 


OH 


26- 
Since ‘A’ react with NaOl, it must be О^ СНС! other side products are 


OH OH 
OH n OH OH 
0—C—CH;CI 
and less likely to be ; Bis А 

н26-.. oZ ^ cM 

COCI 2NHMe 

OH 
OH 
while ‘C’ is 


CH 
но“ ~CHsNHMe 
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The above paragraph shows that compounds (A to D) are 


pasara СООН СООС»Н5 
Hac. HC. СНзСООН Hoc. 
CH2-CI COOH COOCsHs 
(A) (B) (C) (D) 


In above problem concerned reaction is: 


20000295 
он=о + ЊО ma, бн-н-соон 
СООС:Н, (iii) A 


Benzaldehyde (D) Сіппатіс acid 


Hence (B) is correct. 


Since compound (C) is СНзСООН. So, 


о | 
| H,C—C 

LES S T 3 O(ethanoic anhydride) 
| ШЕТТЕ ЕЕ, 

H4C—C— Он | 


Hence (B) is correct. 


(A) That is path independent e.g. AU=q+w; U is state function, while а and w are path 


functions. 
(B) Work is a type of energy in transit, i.e. which appears only on surface/boundaries. 
(C) w & q are not completely interconvertible. 


(A) Work is path function. 
(B) Initially there is no opposing force but opposing force increases gradually due to diffused gas. 
(C) W = zab; (area inside the curve) 

a = 3 litre, b = 1 atm. 


Le-chateliers principle is applicable and for (R) Pisa; = Poo, , which is equal to K, for the given 
reaction. 


Isodiaphers are those atoms for which (п-р) is equal. Isoesters are those species which contains 
equal number of atoms as well as equal number of electrons. 


— ———— ———'— M — M Á—ÁÁYmÓÁ 
НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-I(Paper-2)-PCM (Sol)-JEE (Adv)/14 


Mathematics PART - Ill 
SECTION- A 
1. Normal vector to plane P, 3k 
Normal vector to plane P? 2i — 4j — 3k 
8-2421-1) 


angle between à and vector 1-21-:2К is given by 
A (21 )- (1 2] 2k) 


cos0 = -0 
24/59 
= Ө EN 
2 
2. f'(x) = f(x) 
Integrating log f(x) =x +k 
f(x) 2 ek 
f(0) = 1 
12e9e* 
k=0 
2 f(x) =e" 
g(x) = x – f(x) =х-е* 
1 1 1 
I= [e*(x e*) dx = [ex dx - е 
0 0 0 
e 1 3 e 3-е° 
-е-(е-1) El - 
2 2 2 2 2 
3. n (S) = “Са, 


Let 'E' be the even of selecting 3 squares which from the letter 'L' 

No ways of selecting squares consisting of 4 unit squares = "С; x /C, = 49 
Each square with 4 unit squares forms 4L — shapes consisting of 3 unit squares 
2 п (Е) = 7х7х 4 = 196 


196 
р (Е) = 
шен 
4. x +9 + 252° = 15yz + 5 zx + Зху 


у? 
(x)? + (By)? + (5z)? - (х) (Зу) - (Зу) (52) - (x) (5z) = 0 
20) +2(3у)? + 2(52)* – 2(x)(3y) - (3y)(5z) - 26952) | 


= ЛЕ —Зу)? + (Зу – 52)? +(x -52)° | =0 


x – Зу = 0, Зу – 52 = 0, x -5z = 0 


Tol ы 5 1 and 1 1 
x Зу 3y z 52 x 
1 1 1 5 2 
+—=—+—= 
x 2 Зу Зу y 
5 ы us 1 are in A.P. and x, y, z are in Н.Р. 
X yz 
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When z = п + 1 we can choose x, y from (1, 2, ..., п} 


-. when z = n + 1, x, y can be chosen in п? ways and z = n, x, y can be chosen in (n — 1)? ways 
and so on 


pun diei eus EE 1)(2n 4 1) 


ways of choosing triplets 

Alternatively triplets with x = y < Z, X < y < Z, y < x < z can be chosen in 
"TIO: ide ОЕ ways. 

There are 

Dr Qo 2("* 1C) = MERO E Eg 217560) жы е 


2 = ze“ 22441) 
27-26“ : ... (2) 
272”-22-»>2,2,2” are in G.P. 


z' 5 2” 2 
2 ЧЭ = 200520, 
7 7 


— z^ + Z"? = 27° cos 2a 
Z' +2" = 27 cos a. 


—3 Е 
1 1 
саг 


=c>c=6,1. 


1 1 1 1 
cosa = —| x+— | апа cosß = —| y+— 
2 Х 2 у 


since ху>0->х- 1 >2or<-2 
X 


y+ 1 >20г<-2 
у 


=> cosa = 1, cosp = 1 ...(1) 
or 
cosa = —1, cosp = —1 ...(2) 


-. cosa cosp = 1 

(cosa + cosp)? = 4 

= a + В is an even multiple of л. 

> sin(a + B + y) =sin(2nz + y) = siny 
Also, sina = sinp = 0 


0 C (23 
ЛАВ =+, ДАС = — 
2 
io 
2-4 274-272 475 
|22-21| 124-24| 
io 
232ү _ 24—24 ЭЕ 
|23-21| 122-24| (zı) A EE B (22) 
2 D 
(za-z)(z-z) (24-2!) e? 2 
|25 -z4 |123 -z4 | [24-23 
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у ІА / (АВ 


‚ (2 -d : авс , е 


2 
10. (2 E z). 3 ЕЗ (Since АВ = 2AD) 
4-4 


(z4 -—Z,)° (1 + cos 0) sec 0 = (z - zi)(z5 - zi) 


11. Equation of the tangent is 


X sec Y tano - 1 
a b 


Normal is ax cos 0 + by cot 0 = a? + b? 


2 2 2 2 
The normal at P meets the co-ordinate axes at Орын” o) and ofo а +07 an o) 
a a 


2 
2 2 
. PG? = БЕСІ) + (рїапе 0)? 
а 

2 


р 
Ра? = каш sec? өӨ-+ a? tan? 0) 


12. When tan 0 = 0 


2 
pass 
a 


13. When 1 all rounder and 10 players from bowlers and batsman play number of ways 
wher ^ wicket keeper and 10 players from bowlers and batsman play number of ways 
wher 1 allrounder 1 wicket keeper and 9 from batsmen and bowlers play number of ways 
vga eleven layers play from bowlers and batsmen then the number of ways 
«Total number of selections = “Су "Соз “Cig + Сул бу» “Co + “Си 


14. If 2 batsmen don’t want to play then the rest of 10 players can be selected from 17 other players 


number of selection = "Сі 
If the particular bowler doesn't play then number of selection = '°C;; 
2. Total number of selection = "Cio + Су, 


15. Slope of tangent at any point P(x, y) is ce = y 
- dy = куу = е? 
dx 


Since a(y – 1) + OT 0 is normal at (1, 1) 2 К- 1 
Hence f(x) = y = е?! 


1 
16. Area bounded = |(1-5+1-ө%*%)ш- ‘fa-t+0*] sq. units. 
ха а a 
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2 2 
17. (P) Limit is easily reducible to cosec™' ($) by L’Hospital rule which exist if 5. >1. 


(О) kx? + (8 — 2k)x – 6 = (kx + 3)(kx – 2) 
4< E SEIS араа: 
k 4 5 
(R) (2k + 1, k — 1) is an interior point 
(2k + 1)? + (Kk 2 1)? - 2(2k + 1) -4(k 1) -4« 0 
6 


0<К< 5 owe (1) 
Centre (1, 2) and point (2k + 1, k — 1) must lie on opposite side of chord x + у–2 = 0 
2 
Ke 2 
а (2) 
0<К< 2 
3 


(T) CEA ОК ee a -5 4) 
2 2 


16-х <5! 
2x45 | 
—xe(-o,—-9)u[- 1, о) 
“x € [7 1, 4] 
18 I= [eat 
0 
X ОНЦ НО ОН 
АД 


f 4g du 1f a? Үл 
l= [е Z = fet du- 
Je oque dise 
f e ax -2 [e dx- Jn. 
0 


—o0 


ӨР! 
19. ifo + rara + rai = --23-- s? =144 
r 


4(r2 + ra) + гоз = 2ror3 = 144 

=> Їз = 72, Го + r3 = 18 > r= 6, гз = 12 
r s-a 1 

f S 2 

Similarly b = 8, c = 10 

— ABC is right angle triangle. 


»a-6 


Smallest angle is sii 


A= 5 x 6 x 8 = 24 sq. units 


R=5 
Ira — rs| = 6 
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20. (Р) Equation of normal is y = -tx + 2at« at? at P(t) 
It intersect the curve again at point Q(t;) on the parabola such that 


-— 


ete 
Again slope of OP is 730 Mop 
222 
Also, slope of OQ is ~ Moa 
1 


Since Mop ‘Mog = -1 RA 
tt, 


=> tt, = —4 
Ц--2|-4 
Ї 

= {2 = 


(Q) Р(1, 2), Q(4, 4), R(16, 8) 
Now, ar(APQR) = 6 sq. units 

(В) Equation of normal from any point P(am?, -2т) is 
y = mx – 2am - am? 


11 1 
It passes through | —, — 
p ЕУ 


= 4m? + 8m - 11m + 120 
= 4m?-3m+1=0 
Now, Қт) = 4m? - 3m 

> (т) = 12т2-3 = 0 


= mil 
2 


Ѕіпсе ЦЭ «0 has 3 normals are possible. 


(Т) Since, normal at P(t,) if meets the curve again at (12), then 
tə --t- = 
ty 
Such that here normal at P(1) meets the curve again at Q(t) 


Ее ТЕРЕН: 
2 
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CONCEPT RECAPITULATION TEST - | 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 02 and 09 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (03 to 08) contains 6 multiple choice questions which have only one correct answer. 
Each question carries «8 marks for correct answer and — 2 mark for wrong answer. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate (11111111 111 ї E TE 
111111 ЇЇ ЇЇ ЇЇ ЇЇ ЇГ! 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Тор 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure P, = 10°N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 10 J.s 

6.625 x 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Аг=18, K -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ад=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


In a standard meter bridge experiment, to measure the specific resistance of a wire the following 
data are found:- 
Length (L) = (1+-01)m measured by a meter scale 


Radius of wire = 1mm +.01mm. (measured by screw gauge). 

Resistance of wire (R) = (5+.01) Q 

The maximum possible error in the measurement of specific resistance is 
2 

(You may use the formula:- p = T-R) 


(A) “нОт (B) -2u9m 
(C) 5024u0m (D) -6024u0m 


3,2 

A physical quantity P is related to four measurable quantities as P EC If the errors in 
сЗа“ 

measurement of а, Б, с, а are 0.1%, 0.2%, 0.3%, 0.1% respectively, what is the maximum 

percentage error in measurement of P. 

(A) 1% (B) 2% 

(С) 3% (D) 4% 


When Мо molecules of a radioactive nuclide are taken at t = 0, the activity reduces to ‘A’ in time 
to. When 3N, molecules of the same nuclide are taken, activity will become 3Ae in time t equal 
to :- 

1 
(А) % (В) % t7 
(C) to E (D) None of these 


Where; à is decay constant of the Nuclide 


Space for rough work 
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4. A particle of mass m is projected from O with velocity ин 50 
jr Е el 2 2 
Vo COS Oi + Vg sin0j . i 
At the same instant, another particle of mass 2m is Vo ; 
projected from point P with vok. The velocity of 277 K : 1 
о i g 
particle w.r.t first particle after time t — Nose is ы 
(A) урК--04--уосовбі (B) vok - gtj + vo cosi 
(С) Vok -vo cosoí (D) None of the above 
5. The plot of characteristics frequency f’ in case of X — rays of K, wavelength, with the atomic 
number 7” of an element may be best represented by :- 
(A) (B) 


6. In the position shown, the spring is at its natural length. The block 
of mass m is given a velocity v towards the vertical support at 
t = 0. The coefficient of friction between the block and the surface 
is given by: и = ax, where о is a positive constant and x is the 
position of the block from its starting position. The block comes to 
rest for the first time at x = 


| m m 
oN B m 
k+amg PO k 
шил (р) none of the above. 
\ amg 


Space for rough work 
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Two waves of Intensity 1, and 1, interfere. The maximum intensity produced to the minimum 
intensity are in the ration о. Then |,/1, is equal to 


(A ES асыр {ву рл; 
atl a-l 
2 2 
(С) (ее) fice (D) (ше) 268 


The current іп the circuit at any time t is 
(A) 20ampere. 


(B) 20sin| Sot + = 

(C) 20 sin 50 =] 

(D) 20sin(50t) 

All the surfaces & pulleys are frictionless in the shown 


arrangement. Pulleys P and Q are massless. The force 
applied by clamp on pulley P is 


(А) C9 (-si -3i) 
(в) Z9 (Vai aj) 
(с) 5242 


(D) none of the above. 


The power factor, ф, for the above circuit and the peak 
current, neglecting the mutual inductance of the coils, 
is :- 


(A) 1102 Ampere 


(B) 1082 Ampere. 
(C) 0, 20 Ampere 
(D) 7:10 Ampere 


100 sin [50t] 


Space for rough work 
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11. 


13. 


A conducting square loop of length ‘L’ is placed in a 
magnetic field of Induction B,-End ‘A’ and End ‘C’ are 
moved away from each other. So that finally the square loop 
becomes a straight line. The total charge flowing through 
the loop, if its resistance is ‘R’ then : 


2 2 

(д) Bol (в) < 89- 
nR R XXXXXXXCXXXXXXXXX 
ва? Bj? 

C= D) >-2 

(C) R (D) > R 


A thin biconvex lens of focal length 30cm is Kept 90 cm away 
from a plane mirror kept parallel to the plane of the lens. A point о 


<---Ғ «- 90cm — 
object is placed on the optical axis of the lens 60cm away from <—50спт>» É 30cm > 
the lens as shown in the figure. Now, if the point object is slowly Y E 
moved towards the lens with a small velocity, the image of the 1 
object іп the mirror. x 
(A) Moves in the + ve x direction (B) Moves in — ve x direction 
(C) Does not move (D) Data insufficient 


ABCD is a square of side 4R and EFGH is a square loop of side 2R. 
The loop carries a current |. The magnetic field at the centre O of the 
loop 


Hol Hol 
A) — B & 
(A) 21H о (8) 21H 
Hol Hol 
C 9 D © 
(©) ля уура: 
In the given circuit, if the voltmeter is ideal its reading is V; 40 40 


volts. If the voltmeter has a resistance of 1000, the reading is 


Vz. Then |V; -V| is equal to:- 
(A) Zero (B) 0.3volts. 10 volts V 
(C) 0.2volts (D) 0.1volts | 


О 


Space for rough work 
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Two identical rods each of mass m and length /are placed on а 


smooth horizontal surface. In case (1) a particle of mass m moving Р / 
with V, strikes the rod perpendicularly at its centre. In case (ii), another = i 
particle of mass m moving with Vo strikes the rod perpendicularly | T 
at//4 from the centre. In both the cases, particles come to rest just Сазей) 


Саѕе(іі) 


after collision. The ratio of velocity of center of mass of гоа in case (i) 
to that in case (ii) is 


(A) 1:1 (B) 1:2 

(C) 2:1 (D) 4:1 

The charge on the capacitors A and B in steady state is :- 

(A) CE ce (B) GE DE 
2 2 2 

(C) cE, (D) CE,CE 


In a region, uniform electric field exists as E = [1 01-10) |N/C. If the potential of origin is 0 volts, 


the potential of point (10m, 10m, 10m) is 
(A) 20 volts (B) — 200 volts 
(C) 10 volts (D) — 10 volts 


For p= Z, the power applied by force F on the system as a function 
g 


of timet is 
Fê u-o 
A) Zero B) —t 
(^) (BS 
F? 
(C) TE (D) none of the above 


Space for rough work 
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19. There in a small source of heat radiations emitting energy at a 
constant rate of P watts. At a distance r from the source a small thin 
disc of mass ‘M’ surface area ‘A’ and specific heat capacity ‘c’ is 
kept. The time required to raise the temperature of the disc by T 


Kelvin is 
mcT 4nxr?mcT 
(a) TE ЕГІН 
B PA 
2 
nr“mcT (D) data insufficient. 
PA 


20. There is a thin plate ABCD with an elliptical hole as shown in the 
figure. The coefficient of linear expansion of the sheet is a. When the 
temperature of the plate is increased by T K, the area of the hole 
increases by an amount :- 


(А)л aT (В) 2л/боТ 
(C) 3л/0 aT (D) Data insufficient. 
21. A rod of mass M and length / is falling vertically downwards. A 


particle of m is projected with V, at t = 0 at an angle o with 
horizontal and it strikes the rod perpendicularly at P(att =t,) and 
comes to rest. The rod strikes the ground at t=t,. The angular 
velocity of rod about its centre of mass (O) 

(A) keeps on increasing from t, to 1, 

(B) keeps on decreasing for t, to 1, 

(C) remains constant and is non — zero for t = t, to t; 

(D) remains constant and is zero for t 2 t, tot, 


22. A spring block system (mass = m, spring constant k) is placed on a 
smooth inclined plane (0- angle of inclination). The plane is 
accelerated horizontally with a such that the block does not loose 
contact with the plane. The time period of small oscillation of the 


block is 
m msin0 
A) 2л,|- B) 21,|——— 
(A) үт (В) л,| К 
(С) 2л 1 (0) none of the above. 


Space for rough work 
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24. 


25. 


26. 
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A spherical drop of radius r and density n is falling in air with terminal velocity. The density of air 
is No and its coefficient of viscosity u. The power developed of by gravity is 


5 5 
Ay CB Аа Bj AE Wn 
(a) =F (n-nj)g (8) э пї-пе] 
(C) & п(п-пь)о° (0) SS nfn -no]o? 


A progressive mechanical longitudinal wave is represented by y = Авіп(о4-Кх--т) 


For k =100cm"', phase difference between two particles at x, = 2cm 
апа х, = 4стаїї = 0 is 


(А) trad (В) 2гаа 

(С) Згаа (0) попе of above. 

In the given arrangement, two capillaries of glass having radii гапа 2 г "UNE NE 
are dipped in pure water of density p, the surface tension of water is 1 ^ 

(А) 2phgr (B) phar |54 

(С) 24 (0) None of these 


p =density of water | 


A solid uniform sphere of mass M and radius R with centre C is 


isolated in space. If in the sphere a cavity of radius 2 with centre C4 


is made, then the potential at a point P at a distance of 2R from яма 

centre C is | 
2GM 2GM 

(А) <- = (В) >---- : 
5R 5R «—— ——2R————5 

(C) = E (D) None of these. 


Space for rough work 
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27. 


28. 


29. 


30. 


10 


Two concentric circles each of radius a (50m< a < 100m) lie in mutually perpendicular planes. A 
source of sound moves with constant speed on one circle and an observer with same speed on 
the other circle. If both cross each other simultaneously by at a point, then actual frequency 


(f,) of sound and apparent frequency (4; ) received by observer are such that 
(А) 1, < fə always (B) f, =f, always 
(C) f; > f; always (D) none of above 


A satellite of mass m is orbiting round the earth at a distance of 2R' from the centre of the earth. 
The amount of energy that must be given to the satellite in order to make its radius 6R must be :- 


(A) less than GNM (B) equal to ET 
ОМ,т ОМ,т 

С ter th e D) less than 8 

(С) greater than aR (D) АВ 


A person throws а ball (A) vertically upwards with 40 m/sec. After 4 sec, he throws another 
identical ball (B) upwards with same speed. If the collision between balls is head-on perfectly 
elastic, the speed of ball (A) just after collision is 


(A) 0 (B) 10 m/sec 

(C) 20 m/sec (D) 40 m/sec 

Two blocks of mass m each are connected by a massless | m m 
string while block A is connected to point O by another о 5 R 


massless string. Both rotate with constant speed œ on the A B 
horizontal surface with О as centre. If T, is the tension in | 


OA and Т, is tension in string AB, then the relation between 


T4 & To і5:- 
(А) Т; = Т (В) T »Т, 
(С) Т, « Т, (D) data insufficient 


Space for rough work 
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Chemistry PART - II 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


In a mixture of CgHsCl and CgHsCH3. The X c,H.CI is 0.5. The maximum 96 composition of CgHsCl 


is the mixture is: 
(A) 3596 (B) 4596 
(C) 5596 (D) 6596 


A gas under constant temperature was kept to the change in this manner that the density of gas 
increase twice of its original density so the diffusability of gas will be. (assuming pressure and 
volume varies remarkably) 

(A) initially decreases and then increases (B) initially increases then decreases 

(C) remain as it is (D) it is negative work done 


The sum of angular node and angular momentum for wage is 


(A) аы (в) V3h +n 
TU TU 

(C) Jh + Зл (D) V3h+3n 
л Зл 


On heating orthophosphoric acid at 250°C it gives (assuming по further reaction). 
(A) Phosphorus acid (B) Hypophosphoric acid 
(C) Pysophosphoric acid (D) Metaphosphoric acid 


Inorganic benzene is B3NsH,, if all the Н are replaced by OH group and all the N by P atom. Then 
possibility of bond 


(A) B to O and O toP (B) B to O and P toO 
(C) O to B and O to P (D) O to B and P toO 
In NaOX, X can not be 

(A) Fe (B) Cle 

(С) Вг; (D) 1 


Space for rough work 
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7. К2СтОз when reacts with cold conc. HSO; gives red crystal of 
(A) Croz? (В) CrO; 
(С) Cr; (SO, 1 (D) Cr205 
8. Which of the following statement is incorrect about | Cu(NH;), |50, 
(A) It is paramagnetic in nature (B) the hybridization of the complex is dsp? 
(C) The colour of the complex is blue (D) SO? behaves as ligand 


9 
<A ( (major prodcut), A is 


Space for rough work 
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12. 


13. 


14. 
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OH 
NaOH қ 


a — Naphthol 
The intermediate of the reaction with the major product is 
OH OH 
А соз CHO 
(A) f 
OH OH 
ССІ; COOH 
(B) 
H 


OH OH 


CCl, COOH 
(C) 
H 


(D) None of these 


Ма:5:Оҙ when treated with AgNO; іп presence of heat, gives black ppt. of 
(А) Адг5:Оз (B) АдгО 
(C) Ages (D) Naps 


Critical temperature (Т,) for 2 gases X and Y is Та and Т,» respectively, so the radius of X and Y 
are related as follow of Те > Toe 


(А) > гу (B) ry» r. 
(С) ry 2 r« (D) + у= 0 
The coordination number of Wurtzite structure is 

(A) 2:2 (B) 4:4 

(C) 6:6 (D) 8:8 


When equal conc. of aniline in added to acetone which of the following property of solution will 
not change 

(A) Molarity (B) Boiling point 

(C) Volality (D) Vapour pressure 


Space for rough work 
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15. For a consecutive reaction 
A > B 5 C the [B]max will be 
К, K2 
K К,-К, К К,-К, 
® [BL А8) & Bha 1А Ke 
1 1 
к; Ky 
К, |K,-K; К; |Ki-K; 
© Bhe Мы 8) O) Bha 1А 


16. In the reaction of solubility of [Fe(H,O), |" +H;0—>H;0* «[Fe(H,O), OH] 


The complex formation takes place if 

(A) high concentration of | Ее(Н,О), он” is taken 
(B) Ksp is positive 

(C) low concentration of | Fe(H;O), он] is taken 
(D) Ksp is negative 


) 
) 
) 
) 


17. The pH of the solution of 0.1 M is acetic acid and 0.1 M benzoic acid is 


(if K, =6.5x10°,K, -18х107) 
СНСООН CH3COOH 
(A) 3.5 (B) 2.5 
(C) 1.5 (D) 0.5 
18. A'? ае А E? 
А?* +be <А E9 
For simultaneous reactions electrode potential is 
0 0 0 рро 
(A) Ej = aE, +bE, (B) Е,- aE; -bE5 
(a+b) (a+b) 
bE? -aE? aE? - bE9 
С) E; = 2 1 D) Е, = 1 2 
Еа) иге 


Space for rough work 
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19. An inorganic molecule X on heating gives green colouration and evolve О» gas the X is 
(А) K2Cr(SO4)e (B) K2Cr207 
(С) RbCrO, (D) СгО:Сір 
20. б 
C—H 


+ CH, = CH- СН = PPh, ——4A, A is 


(A) O=C—H (B) 


ed 
BN SS 
SS 
21. 8 1--СН;-0Н4 
T 
Ceci 
22 
HO N 
1 
5 СН, 
Н“ will attack on the basic site 
(A) 1 (B) 2 
(C) 3 (D) 4 


Space for rough work 
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22. 


23. 


24. 


25. 


26. 
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229 


(1) NaOl 
С--СН, as Lae L Product is 


(3) 
| 
О 


А о В O 
(A) 22 (В) 
CHI and CHO CHI and COOH 
e 229 (0) соон 
соон 
СНЬ and ОНЬ and 


Which of the following order is incorrect? 

(A) Ма:О < К:О < Rb5O (basic nature) 

(B) CH, > БІН, > бенц > SnH, (stability of hydride) 
(С) МН; < РНз < AsH; (basic nature) 

(0) МО, < Р:О, < Ав:О- (acidic nature) 


Select correct statement: 
(A) Red oxide of lead is known as massicot (B) Red oxide of lead is known as litharge 
(C) Yellow oxide of lead is known as litharge (0) Yellow oxide of lead is known as anarge 


Most oxidizing agent is 
(A) [Ceo,]° (B) [wo,]* 
(с) [cro,]* (D) [Mno,]* 


(месі, (Мн), |” can show: 


(A) Coordination isomerism (B) Linkage isomerism 
(C) Geometrical isomerism (D) Hydration isomerism 


Space for rough work 
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AsO, + HJO———9 AsO? +H", in the reaction n factor of Ав2Оҙ is 


(A) 1 (B) 2 
(C) 3 (D) 4 


The mean free path (2) of a gas sample is given by: 
1 


= 2 = 
(A) 4=V2n0?N (В) А = Ei 
(C) X = J2n4c?N (D) a= 2 
no N 


The oxide of Alkali earth metal gives brick red coloured carbide with the formula. (M2C), on 
reaction with carbon the metal oxide is: 


(A) MgO (B) CaO 

(C) BeO (D) SrO 

Which of the following pair of metal form nitrite on reaction with Nitrogen? 
(A) Li, Mg (B) Mg, Na 

(C) Al, K (D) Al, Na 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


М for 0 <|x|<3 


1. Let f(x) = | | ‚ then at x = 0 f(x) has 


for x=0 
(A) alocal maximum (B) no local maximum 
(C) alocal minimum (D) no extremum 
2. If three equations are consistent 


(a+ 1)°х + (а + 2)y = (a+3)° 
(а + 1)x+(a+2)y=a+3 
х + y = 1, then ais equal to 


(А) 1 (В) 2 
(С) -2 (0) 3 
3. The remainder on dividing 123459" + 89'°"' by 12 is 
(A) 1 (B) 5 
(C) 9 (D) none of these 
4. If tan A, tan B are the roots of the quadratic equation abx? —c^x + ab = 0 where a, b, c are sides of 
the AABC then sin? A + sin? В + sin? C is 
(A) 1 (B) 2 
3 
C)3 D ZZ 
(C) (0) 5 
101 101 
5. lf ly = ——— = and 1 = ЕЕ. нен then h is 
_ (5 + 2x - 2x?) (14 0? **) typ D+ 2x — 2x 7 
1 
(А) 5 (B) 2 
(C) 0 (D) none of these 


Space for rough work 
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Let f: В — R and g: R > R be two one-one and onto functions such that they are the mirror 
images of each other about the line y = 2. If h(x) = f(x) + g(x) then h(0) equals to 

(A) 2 (B) 4 

(C) 0 (D) none of these 


If the straight line 3x + 4y = 24 intersects the axes at A and B and the straight line 4x + 3y = 24 
intersects the axis at C and D then the number of parabolas possible to draw through A, B, C and 
Dis 


(A) 0 (B) 1 
(С) 2 (D) 4 
Two given circles of radii ri and rə touch each other externally. ЇЇ шы 3+2,/2 then the locus of 
Гр 

the centre of a circle that touches both the circles externally is 
(A) a straight line (B) a pair of perpendicular straight lines 
(C) either of two parabolas (D) a rectangular hyperbola 
In an equilateral triangle, inradius (г), circumradius (R) and exradius (r4) are in 
(A) A.P. (B) G.P. 
(C) H.P. (D) none of these 

x? /2 2 
lim ———~ dt is equal to 
Хо | х2(1-12) 

1 1 
A) — В) — 
(A) 2 8) 5 
(С) 1 (б) none of these 
The number of pairs (m, n) of integers such that n? – 3mn + т - n = 015 
(A) 0 (B) 1 
(С) 2 (D) none of these 
The greatest possible number of points of intersection of 6 straight lines and 4 circles is 
(A) 55 (B) 75 
(C) 45 (D) 51 


Space for rough work 
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13. If cos3x + ШЕ -28| = — 2, then x is equal to (where m e 1) 
A) “(6т-1 B) =(6m +1) 
(A) ) (B) 3 
(C) 3 2т--1) (D) none of these 
14. If a, b, c > 0, then the minimum value of (a + b + с) ЕНЭ must be 
(A) 6 (B) 8 
(C) 9 (D) 12 


(x? +1) 


x^ - x? + 1)cot^ E -1) 
x 


соғ! E m 1 
х 

соғ! E + 1| 
х 


16. The highest power of 3 contained in (70)! Must be equal to 


dx will be 


15. The value of | 
( 


(A) In +C (B) -In +c 


соғ! [x 5 қ 
x 


+C (D) none of these 


(C) In 


(A) 16 (B) 24 
(C) 32 (D) 48 
17. If f(x) = sinx + cosax is periodic then a is 
(A) 2 (В) т 
(С) 2 (D) v2 
18. If Ais a nilpotent matrix of index 2, then for any positive integer n, А(І-- A)" is equal to 
(A) А”! (B) A 
(С) А" (б) In 


Space for rough work 


— — ——— ———M—— ———Á MÀ Án €ÓaÍ 
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21. 


22. 


23. 


24. 


25. 
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If in triangle ABC, ZC = 45° then value of sin?A + sin’B lies in the interval 
(A) [0, 1] (B) (0, 1) 


(C) E цэ (D) none of these 


42 


The curve xy = c (c > 0) and the circle x? + y? = 1 touch at two points, then distance between the 
points of contacts is 

(A) 1 (B) 2 

(C) 2 J2 (D) none of these 


A seven digit number without repetition and divisible by 9 is to be formed by using 7 digits out of 
1, 2, 3, 4, 5, 6, 7, 8, 9. The number of ways in which this can be done is; 

(A) 9! (B) 2 (7!) 

(C) 4 (7!) (D) none of these 


Point of intersection of the lines Arg(z — 1) = 3 and z= й + (1 -— t) is 


(A) i (B) 1 
(C) 1 «i (D) none of these 


If p and q be the longest and the shortest distances respectively of the point (-7, 2) from any 
point (о, В) on the curve whose equation is x? + y? -10x —14y —51 = 0 then G.M of p and q is 


(A) 2 411 (B) 5-/5 
(C) 13 (D) none of these 
If the sides of a right angled triangle are in G.P then the cosines of the acute angles of the 
triangle are 

45-1 45-1 -45-1 5-1 
(A) (B) 

2 2 2 2 

(C) uU = (D) none of these 

2 4 


The number of real root(s) of the equation x? tan x = 1 lie(s) between 0 and 2 is/are 
(A) 1 (B) 2 
(C) 3 (D) 4 


Space for rough work 
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26. 


27. 


28. 


29. 


30. 


22 


If a, В and y are the roots of the equation х2(рх + q) = r(x + 1). Then the value of determinant 
i-a 1 1 
1 1«B 1 [15 
1 1 1+y7 
(A) ору (Біз 22 
a P y 
(C) 0 (D) none of these 
If f (x) = x? + ax? + bx + c has local maxima at certain x е R* and minima at certain x e R^ then 
(A)b>0,c>0 (B)b>0,c<0 
(C)b«0 (D) none of these 
The number of solutions of loge|x| = Ү2-х2 is 
(A) 4 (B) 1 
(C) 2 (D) 3 
atc ac 
The value of c | [f(cx) + t]dx — | f(c? + x)dx (с #0), is equal to 
1+с с 
(А) 0 (В) с(а- 1) 
(С) ас (D) a(c + 1) 


If Z4, Zo, гз аге unimodular complex numbers then the greatest value of 
Iz: — zal? + |Z2 — zal? + |Z — 21]? equals to 
(A) 3 (B) 6 


(С) 9 (D) —- 


Space for rough work 
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o 
ч ө 
= 
© < 
ч чо ош|‹|шо|а«<|шо|ю|шо|ш@о|«<\ш|о|ш|о|ш|«|«<)|шо|о|ош|о 
I I 
n = 
с 5 
п ишш Mo 
© 2 
= | О 
чи” H 
> 
+ О 2 оо оо |о< ооо < оаа « оаа а оао оаа ооа ао |< 
- ui 
ðE |5 
0 ы 
Fes 
2 o> 
I 
2 
o 
m О 
= оо оо а о < о а оо о а о о |< о а а а оо < а а ао о аро а 
С) ас 
2 a 
< 
o : 
МММ 818) (81 81551515) 9854 ЕРДАН НЕЕ 
о 


eoz (рәочелру) чаг и живн е рәрлемуұ чәәд әлец $шелболд рү шо sjuepnis селе 9 ѕшелбоза 100426 рә}елбә}ц/ шо0155ғ|0 шоу) 
sjuepnis Y LEZ 9 syueg ери iv 006 401 u! 901 5006 401 ui ps “001 401 и! £z ‘oz 401 и! 7 5шёл1болд |00Ц26 pejeJbejuj/uiooJsse|?) wod 
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Physics PART - | 


_3-14x10%x5 
1 
=15.7p ohm metre. 


26r SL dR 
õp =p ToL gn оһт теіге. 
01-201 -01 
х--- 


-15:7н| = оһт теїге 


= 15.79 |.02 + -01+-002] ohm – metre 
=15.7x-032u О m 


--50244 От 
АР 
2. аска аа ааа ыы 


=:3+:4+:9 + :4 = 2% 


8: A 2 ANge "^ 
3Ae = 34N,e ^ 


=, Í Mtt) ет 


е 
1 
tei 
ив! 
vo SinO — т 
4. At 1=—° ,V4 = Vo Cos di 
үҙ = vo - gtj 


7L Vg - V4 = Vok - gt j - vo cos 6i 


5 f -a*(Zz-by. 
`. (D) 
6 dv (k+amg)x 
| dx m 
0 k Хо 
5 - f vav -( tame) қақ 
Vo Ш о 
>X =V m 
шоо (К + отд) 
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542 

I, = 19 вл 80 zi лан 

5,2 с 

100 . Л 
| =—=sin| 50t - — 
- 54e | 1 
| = 20sin(50t) 
2mg sin30 — T = 2m(a) 5 

T=ma 
60° 

2a-g/3&T- 79 
2. Net force = 
Result of these forces = T(-i) +Tcos60° (-i) + Tsin60 (-i) 
- 35 35 

2 2 
_ mg _ far а 
Е A E 3i) 
As net force in pulley = 0, 

mg 2 5 
force by clamp = ç (vsi +3]) 
The circuit can be simplified as: о 9 АН 
$= 0° реак current 220 Ampere. aus 
50 
aL-50 


100 ап[50] volts. 297 


When u decreases v increases. For plane mirror u decreases. 
.. the image in plane mirror moves towards the left. 


4x M0! [sim ag? " snae E-E 
4n 


R 2R 
4 1] ud 
й s ЕЕ 9 oe z 


V = ш x4 volts = 5 volt 
4+4 


100 x4 


V, - 100 +4 
4 100х4 


100-4 
= 4.9 volts ~. |V} – № |= 0.1 volt 


+ 
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15. In both cases 
applying com, 
mvo = Му 


mv 
>V=—2 


16. In steady state :- 


Vp Vo = ХА = 


Vo Vs = xR = 
Vs = Уң 

М-М =E 

^ QA =CE 

_CE 

2 


Е 
2 
Е 
2 


Qs 


17. М-М = - [1010-1010] 


= - 200 volts. 
18. For the two blocks to move together 
n" F ЛЕ 
Fn (M+m)g 2М0 
AS р> Hmn» 


the two blocks move together. 
-. Velocity of the system (M+m) is 


F 
v-at-|— |ї 
(ж 
2 
мақат 
2 2М 
19. P LX Axt=meT 
4nf 
p- лг“тот 
PA 


20. — AA-níb(2a)T . 


21. After collision, 
the rod starts rotating about its centre of mass. 
Now the torque of mg about the centre of mass - 0, hence o is constant. 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 
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Хо ~. elongation in equilibrium N K(Xo + X) 
г. macos0 + 05110 = kx (1) ma 

For x = elongation from equilibrium 

net force = mgsin0 + macos0 - (хо + x) 


--Кх (i) Mg sin@ Ө Mg сов0 


kx 
“acc = – — 
т 


Ш 
k 


jm [п-п ]g = бли. 


Ё а=; 


V. 
T Ou 


2r* (п-п 
P= Leag O 079 
3 9н 
_ 8лг°п 


2 
п-п 55. Ax = 2cm = 0.02m 
27u | 019 2 


Аф = kAx = 100 x.02 


= 2rad 

2T 2T 
Р + pgh =P, – 
o r Ші 0 2r 
=> T=pghr. 

M 
-ом 94 2GM 
2 5R 5R 

2 


The apparent frequency initially decreases & then increases in one time period. 


GM,m ie GM,m  GM,m 


AE- 
12R 4R 6R 

v? =u? + 2gh > 02 = (407)- 2 0)(h) (125% 
= h- 80m ^us 
where h is maximum height reached by ball A : : | 
v=u-gt>t=4sec, : — PLA. (Tztat) 
pies OO сы i h-80m 

ЧА + Up : : 
u'a =gt'=20m/s 
u's =40-2x10=20m/s B40m/sec = us 


Thus the speed of each ball gets interchanged (for equal mass & elastic collision) 
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30. T, - T, =mo*r, 2-2 : EE 
Ti 
> Т, = то? (2+1) 


Thus T, > Т, 


Chemistry PART - II 


1. Mw CeHsCl = 112.5 
Mw CeHsCH3 = 92 
Given: 
Хон = 0-5 
50 mass% composition reaction of CgH;Cl is 


% СНС = 112° 4400 = 55% 
204.5 


2. As density increases, volume of gas decreases so intermolecular forces increase and diffisubility 
decreases. 
3. For Va32 > 
n=4,1=3,m=2 
h (128 3h 
Angular momentum = —.,/¢(¢+1) = = —— 
: 2n ( ) 2т T 
Angular node = / = 3 
So total node = Узп +3 = УЗ + 3л 
T T 
4. О О 
250° ! ! 
2H4PO, ----- H,P,07 F Н,О НО-Р-0--Р--ОН 
Pyrophosphoric acid | | 
OH OH 
2 Q'—H 
т A 07-Н 
Hee LIT 
OU Эг 
B. “мВ 
Z NS 
н-о”т a л O—H 
T 
O—H 
3 рл--рл back bonding between B and О and 
Зрт--ал back bonding between P and O is possible. 
7. К.С О; + 2Н,50, ——> 2CrO, + 20Н50,+Н,О 
Chromic anhydride 
(Red Crystal) 
9. NH; behaves as a base and E» elimination takes place. 
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12. 


13. 


14. 


15. 


20. 


21. 
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OH 


OH OH 
CCl CHO 
АЕ: s 


Na S0; + AgNO, ——o AgoS,0,; —— AgoS 
(white) (black ppt) 


а Bd SO T, « 3 ;апаь- 4x Nux Vb cr 
27Rb b 


AB type structure in which 2077 is tetrahedrally surrounded by $ ion, S? is present in half of 
tetradedral acid. 


It is an extensive property. 


гэн | at ! Ke“ + Ke et) 


dt КЕК, 
Ее(Н,О)оОНТ” | Н,О" 
TN ӨН ӘН) [Hs nee should be high. 
[Fe(H,0), | 


ІН |= [Ka Ci tKao, > 2.5 


AG? (net) = AG? + AGO 
Total е exchanged = (a + b) 
AG? = -nFE? 
-(a+b)FE3 = -aFE? - bFE2 
E? = aE? - bE2 

(a-b) 


K4Cr,0; ——K;CrO, + СО» +0, 


О 


( 
POPh, (Witt t 
M QZ з —> Н,С--С,Н, TS + 3 (Wittig reaction) 


Nitrogen is less electronegative than oxygen and on 3" reactive site it is sp? hybridised. 
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22. 0 0 20 
(1) NaOl А + СО; 
үз СООН 
О 


23. As metallic character increases down the group so acidic nature of oxide decreases. 
26. -2 -2 
Cl NH3 
Cl P MEE P 
М Ni“ 


ҢА 


сі NH3 “ың; Сі NH; сі 
Cis Trans 


27. Ав;Оҙ +5H»O——>2AsO;° +10H* + 4е7 


29. 2BeO + 2C — 5 Be,C + 2CO 


30. Only lithium nitride with formula ШМ» in first group and Mg with MgsN. 


Mathematics PART - III 
2. Since the equations are consistent 
0-0 


(asd. 4842) 243)" 
(4-1) (а-2) -(а-3)|-0 
1 1 -1 

Putu=(a+1),v=a+2,w=a+3 


u-v--1l,v-wz-1,w-u-2 
U+V+W=3a+6 


u^ v^ w 
и v W|-0 
1 1 1 


(u — v)(v-w)(w-u)(u-v«*w)20 
(-1) (-1) (2) (За + 6) 20 
i.e. a = -2. 


3. 1234 = Зп + 1, so 123497 = 3m + 1,89 = 3k — 1, so 89°"! = Зр — 1. 
Hence 1234°° + 89''' – Зп 1234 is even, 
So 1234°° = 4q. 89 = 4r + 1, so 89%"! = 4t + 1. 
Hence 123456” + g9'°"' = 4| + 1. So itis 9x + 1. 
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2 
Here, tan А + tan B = а and tan A. tan B= 1 
a 


tan A. tan B = 1 > tan A = cot B > A = 90° - B > A + B = 90° > C = 90? 
=>sinA= а snB- b 
с с 
2 2 
xen Asin Basin Os SD a ap 
G^ са 


101 101 


Te — ааа 
doo 5 + 2x - 2x?) (14 0? **) 49 (5 +21 — x) -201—x)*)(14 2 40) 

101 
= 2|; = | 


-100 


дх К 
5-2х-2х2 


Since f(x) and g(x) are one-one and onto and are also the mirror images of each other with 
respect to the line y = 2. It clearly indicates that h(x) = f(x) + g(x) will be a constant function and 
will always be equal to 4. 


Equation of the curve passing through the points A, B, C, Dis 

(Зх + 4y – 24)(4x + Зу – 24) - Axy = 0 

If it represents a parabola then the quadratic terms must form a perfect square. 
=> Л = 1 ог49. 


Locus is a hyperbola with eccentricity = dnd 42 


1-і 
| R 
In an equilateral triangle r = 2 
А В C 1,3,3 3 
Also exradius r1 = АН sin — cos — cos — = 4R КЕКЕ =—R 
2 2 2 22 2 2 
= г, А, are in A.P. 
x? /2 2 
Р і [ro 
lim dt- form 
X090 | x? (141?) 2 
7/2 » 
Базы x" Х 5 1 
> lim 0 = lim .4*X = lim = 
хо x? xoo 2X x>» 9x9 48 2 


(8m + 1)(8n — 1) = 3n*— 1, so if p divides Зп — 1, then it also divides 3n?— 1 

and hence also (3n^— 1) — n(3n — 1) = n — 1, and hence also (Зп — 1) — 3(n – 1) = 2. 

So 38n-—1=0,+10r+2. 

But n must be an integer, so 0, 1, — 2 do not work. — 1 gives n = 0 and hence m = 0, which is а 
solution. 2 gives n = 1 and hence m = 0, which is a solution. 
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12. Two lines can meet in a point 
л 5 = 15 
line and circle meet in two points = ($C, x “С;) х 2 = 48. 
Two circles meet in 2 points = ^C; x 2 = 12 
total number of points = 48 + 15 + 12 = 75. 


13. 1 + соѕ3х+ 1 – ЕЕ (ж - 2) -0 


2сов 5 +1 -eo(2x- 5€ | -0 


2652 Kaaa E -E =0 
2 3 


Е сый sin(x-2) =0 
2 3 


T л 2л 7n 
X=—,nandx=—, —, —, 
3 3 3 3 


“X= ч is the common value which satisfies both 


T 


2 х= 2пл+ = = (6n + 1) 
3 3 


(x? +1) 


d = 
| 4 2 =] 1 * | 2 1 =] 1 
(x -x*-«1)cot | x-— x45 e4 бо |х-— 
X X X 


| dt 
(t? + 1) сої 11 


Si ъд [een 
X Х 


ШЕЛ 
и 

Let сої! t = u 

> ee Inju] +c 
(1-4) 


16. ВНЕСЕ 


— — Y —— ——— ————M————————XMÁo á——HnÁ 
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Let à be the period of sinx + cosax then 

sin(A + X) + cosa(A + x) = sinx + cosax for all x 

In this identity, putting x = 0 and x = -A, we het 

5113, + соѕал = 1 and 1 = – sina + cosà 

solving these equation, we get 

sind = 0 and cosa = 1 

hence à = nz and aX = 2тл. Where m, n are non-zero integers 


aù 2тл 
hence ua 


Пл 


ога = т (since X #0) 


А? = 0, IA S LAS 
then А(1 A)" = А(1 + nA) 
= А+ пА? = А. 


А = зіп?А + 5112(135° — A) = 1 + sin?A — ѕіп2(45° — А) 
= 14 sin45? х sin(2A — 45°) = 1 + _..sin(2A - 45°) 


42 
= А < v2 +1 and A> 1 
V2 2 
0<A< 135° 
0 < 2A < 270° 


— 45? « 2A — 45° « 225° 
1 0 
-zz < Sin(2A - 45 )<1 


=> 5< sin? A + sin? B < 


14-42 


The curve xy = c and the circle x? + у? = 1 touches each other so 


c? 


х = -1=0 = xt- xt «c0 
X 


will have equal roots so (- 1)? — 4c? = 0 = 4c? = 1 


2 1 1 
SCs — >0C=—. 
4 2 


: 1 
Roots of the equations x^ – х? + m 0 are x=+ 


sl- 


1 
>y=F --. 

DEN 
Clearly distance between the points of contact - 2 units 


Sum of 7 digits = a multiple of 9 

Sum of number 1, 2, 3, 4, 5, 6, 7, 8, 9 = 45 so two left should also have sum of 9. 
The pair of left numbers is (1, 8), (2, 7), (3, 6), (4, 5). 

with each pair left number of 7 digit number = 7! 

So with all 4 pairs = 4 x 7! . 
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22. 


23. 


24. 


25. 


26. 


27. 


Equation of Ist line is y — 0 = 1(x — 1) 
y=x-1 

and equation of IInd line is x + y = 1. 
Clearly point of intersection is (1, 0). 


The centre c of the circle = (5, 7) and the radius 


= 152 +72 «51 = 545 
РС = 4122 +52 = 13 


= =РА = 13 –5 4/5 апар = РВ = 13 + 543 
5 GM of p and q = Vea = (13-545 )(13 +505) 
= 4169 -125 = 2411. 


a, b, c are in GP = b^ = ac A 
апа с = а + 6 
= с? = а? + ас 


1+ 45 B а 


а 
=> —=cos B= 
с 


45-1 
2 


> cos B = (B is acute) 


cos A = sin B = ¥1—cos2B = 821 


2 


a 

x? 

From graph it is clear that it will have two 
real roots, 


y= tanx= 


The given equation is px? + qx? — rx — r = 0. Its roots are given a, В, y so we have 


о+В+у= 9; а В+ Ву+та= -L;ofr- =. 
р р р 


D = ору (LB - oy (Sepe) 20 
ЖЕ apy 


For local maxima at x е В” and minima at certain x є В. the roots of f' (x) = 0 are of opposite sign 
>f (0) <0->0<0. 
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Drawing the curves y = loge |x| 


апау = ¥2-x? 


So, number of solutions = 2 


Putting cx = c^ + 2 


a+c ac 
с | f(cx)dx = f f(c? +z)az 
1+с с 


а-с 
So, the required value = с | дх-с(а-1) 
1-с 
2 2 2 
|24-21|:%|2:-2;|7-|24-24| 
ш 2(|24|2 + |22}? + zal?) -(2422 + ZiZo + ZoZ3 + ZoZa + 7371 + 2374) 


= 6 (2125 +2175 +2573 +2023 + Z3Z4 + Z324) nas (1) 
Now | + Z2 + ЗЭ 20 
= |218 + |2] + |25 + 212, 2,22% 2523 + ZoZg + 7320 + 2324 20 


->-(2122 2122 +25273 + 2573 +2321 + 2324) 55... (2) 
from (1) and (2) 
maximum value = 6 + 3 = 9 
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FIIT) EE JEE (Advanced), 2014 


CONCEPT RECAPITULATION TEST - Il 
Paper 1 


Time Allotted: 3 Hours Maximum Marks: 210 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate БЕЛГ ҮЛ ЕЛЕГЕ 
ЫШ ҮЛЕ ЕЛ ЕЛ ЇЇ! 


БЕДЕЛ ШЕ р | 4 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 

Mass of electron m, = 9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant R = 8.314 J К^! тог” 
= 0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h 6.625 х 107516 
= 625 x 10” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu = 1.66 х 10? kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O28, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Pb-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 


Single Correct Choice Туре 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Two mutually perpendicular infinitely long straight conductors carrying uniformly distributed 
charges of A, and 2; are at x = 0 along y-axis and at x = a parallel їо z axis. Then: 

(A) The force between them is infinite 

(B) The force between them depends on ‘a’ 

(C) The force between them is independent of ‘a’ 

(D) The torque of force about x axis on any conductor is non zero 


A block is attached to a horizontal spring of stiffness k. The other end of the spring is attached to 
a fixed wall. The entire system lie on a horizontal surface and the spring is in natural state. The 


natural length of the spring is “о. If the block is slowly lifted up vertically to a height ерт its 
initial position, which of the following is not correct: 
(A) The work done by the gravity ijo" 


k /2 
(В) Тһе work done by the spring force X 


5 kg? 
C) The work done by the lifting force —mg/, + —2 
(C) Wi y g 12 0% 288 


(D) Тһе sum of works done by all the forces on the block is zero 


A small hole of area 1 cm? is punched on the 

side of a cylindrical vessel containing water 

upto a height H = 10 m as shown. The torque 

of normal force about 'Centre of the vessel O' 

immediately after making the hole would be : — 
Assume that tank does not topple. H 


Space for rough work 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-II(Paper-1)-PCM-JEE(Advanced)/14 


4. Find the position coordinates of the image of the object P as seen 
through the periscope. The mirrors are inclined at 45° with x-axis 
and eye is placed at the level y = -d. 
(А) (а, -d) (B) (-d, +d) 
(C) (2d, -d) (D) (3d, -d) 


5. The piston is massless and the spring is ideal and initially streched the 
piston cylinder arrangement encloses an ideal gas. If the gas is heated 
quasistatically the PV graph. 
(A) 4 2 (В) Р 
1 
ү V 
P 
(C) A (D) 
2 —_—_—S|_ 
V V 


Space for rough work 
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When an excited H atom goes to ground state it emits a photon. 
Statement 1 : Mass has changed into energy. 

Statement 2 : K.E. has increased. 

(A) Both 1 and 2 are true (B) Both 1 and 2 are false 
(C) Only 1 is true (D) Only 2 is true 


The smooth circular pipe is kept fixed in a 
horizontal plane. If mass m with change +q is 
slightly displaced from the position shown, 
then distance traveled by the ball when the 
magnitude of normal becomes minimum 


would be 
өч 
cos 
(ё 
(С) Втап 72 
(D) xR 


When a tangential force of 0.02 N is applied оп a large wooden plate of area 10 т? floating on the 
surface of river, plate moves with the speed 2 m/s on the river surface. The river is 1 m deep and 
the water in contact with the bed is stationary. Assuming constant speed gradient, coefficient of 
viscosity of water is 

(A) 107° poise (B) 107 poise 

(С) 107 poise (D) 107? poise 


A car is moving towards an approaching bike. Bike is moving with velocity 30 m/s. Frequency of 
horn sounded by car is 100 Hz while it is observed by bike rider as 120 Hz. The actual duration 
of horn is 6 sec. The time the bike rider hears it, in seconds is (take velocity of sound in air as 330 


m/s) 
(A) 1 sec (B) 10 sec 
(C) 5 sec (D) 12 sec 


An empty plastic box of mass m is found to accelerate up at a rate of g/6 when placed deep 
inside water. Then the mass of sand be filled in it so that it may accelerate down at a rate of g/6 is 


(A) 5" (B) 5" 
13 17 
(C) ru (D) 5 


Space for rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11. 


12. 


13. 


A block of mass 2kg moves under the influence of external forces on a rough horizontal surface. 
At some instant, it has a velocity of 1 m/sec. due south and acceleration of 1 m/sec? due east. 
The force of friction acting on it is F. 

(A) F acts due west 

(B) F acts due north 

(C) F acts in the south-west direction 

(D) The magnitude of F can not be found from the given data. 


In a certain series LCR A.C. circuit it is found that X, = 2Xc and phase difference between the 
current and voltage is 7/4. If now capacitance is made 1/4" & the inductance and resistance are 
doubled then which are not correct. 

(A) voltage will lead current by a phase of tan (1/2). 

(B) voltage will lag behind current by a phase of tan (1/2). 

(C) voltage will lag behind current by a phase of 7/4. 

(D) voltage and current will be in same phase. 


A vertical cylinder contains ideal gas with the help of two pistons whose 
combined mass is M. Pistons are connected by an inextensible string. The 
difference in the area of pistons is A. Atmospheric pressure is Ро. Initially 
the system is in equilibrium as shown in the figure. Now heat is supplied to 
the system. Mark the correct statement(s). 

(A) volume will increase 

(B) Pressure will remain constant 

(C) Temperature will increase 

(D) Internal energy of gas will remain constant. 


As shown in the fig. all surface are frictionless and block B is released 

from top of the incline A then 

(A) Linear momentum of (A + B) will remain constant in all direction. 

(B) Linear momentum of (A + B) will remain constant in horizontal 
direction. 

(C) Linear momentum of A will remain constant in horizontal direction. 

(D) Mechanical Energy of (A B) system will remain constant 


Choose the INCORRECT statement(s) 

(A) The flux of electric field is equal to number of field lines crossing the surface 
(B) The flux of electric field over a closed surface is always non-zero 
(C) The flux of gravitational field over any closed surface can never be positive 
(D) 


D) The flux is equal to ф- E.S where E is electric field and S is area of surface. 


Space for rough work 
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SECTION -C 


Integer Answer Type 


X Y ZW 
ОООО, 
This section contains 5 questions. The answer їо each of the questions is а single-digit OOQ 
integer, ranging from O to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 2526) 
ОООО 
0000, 
ОООО, 


1. Disc of mass М = 10 kg and radius R = 50 cm is revolving about 
fixed vertical axis on smooth horizontal surface with angular 
velocity œ = 4 rad/sec. A block of mass m = 5kg is connected to 
disc through slack string as shown in the diagram. Find the 
velocity of the block when string become taut. 


2m 


2. A block of mass 2 kg is tied to elastic thread of length 2 m and QS 
suspended to point O. Initially block is horizontal level to this 9 
point O. Now block is released and its speed is 5 m/s when 
thread is vertical. If the acceleration of the block at the lowest a 
position is 2.5 K. Find the value of K. 
m z 2kg 


Space for rough work 
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3. A non conducting ring of mass m = 1 kg and radius R = 10 cm has a charge Q = 2 C uniformly 
distributed over its circumference. The ring is placed on rough horizontal surface such that plane 
of the ring is parallel to the surface. A vertical magnetic field B = Bot? where By = 4T/sec? is 
switched on. After 5 sec, after switching on the magnetic field the ring is just about to rotate about 
vertical axis through the centre. The coefficient of friction u between the ring and the surface is 
found to be x х 1077. Find the value of x. 


4. In the circuit shown, the power factor of the circuit is 1, 
power factor of box is 4/5, source voltage is 100V and 
angular frequency o = 100 rad/sec and current flowing in 


"TT A 
circuit is 5 amp. Value of inductance of inductor is = “ш. 100 уу 100:гаЧ/зес 
henry then find value of К. 

5; A capacitor of capacitance 100 uF is connected to smooth railing and 


connector of mass 1 kg and length 1 m, whole system is in vertical plane 
and a magnetic field of strength 100 T is applied perpendicular to plane of 
circuit as shown. Connector is released under gravity. The time (in sec) 
after which dielectric of capacitor will burn out is k x 10° then find the value 
of k. Breaking strength of dielectric is 5 x 10° V/m. (d is the distance 
between plates of capacitor = 1 mm) 


Space for rough work 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Which of the following will not show tautomerism: 
(A) m (B) НС CH3 
H3C СНз 
О 
(С) О (О) fH 
Н5С6 СНБ ee. 
NH3 
HsCg СеН5 
2. Which of the following reactions represent developing in photography? 


(A) AgNO; + NaBr ——> AgBr + NaNO; 
(В) AgBr + 2Na;S;0s ——>Nag| А0(5,0, ), |+ NaBa 


(С) AgBr + һо —> AgBr 


(D) CeH4(OH); + 2AgBr —— СНО» + 2HBr + 2Ag 


3. In an adiabatic expansion of air (assume it a mixture of № and О»), the volume increases by 5% 
the percentage change in pressure is: 
(A) 3% (B) 4% 
(C) 6% (D) 7% 

4. In the normal spinel having one eighth of the tetrahedral holes, occupied by one type of metal ion 


and one half of the octahedral holes occupied by another type of metal ion. Such a spinel is 


formed by Mg”, АГ" and O*. If oxide ion is replaced by X*^, the number of anionic vacancies 


per unit cell is; 


(A) 1 (B) 2 
(C) 3 (D) 34 
Rough Work 
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5. Caffeine is dissolved in a suitable solvent and the osmotic pressure (л) of solutions of various 
concentrations (g/cm?) C is measured at 20°C. The slope of a plot of л against C is found to be 
4.65 x 107. The molecular weight of the caffeine (g/mol) is: 


(A) 3x 10° (B) 9x 10° 
(C) 4.5 x 10° (D) 5.16 x 10° 
6. In which of the following molecule, the number of possible ZXAX angles is maximum in the 
anionic part of their solid state? [A : central atom, X : surrounding atom] 
(A) PBrs (В) N2Os 
(С) PCls (0) СО, 
T. Arrange the following in increasing order of pk, values: 
H, 
GA Fl p 
Hi 
H 
0) e (0 (1) (IV) 
(A) (I) < (1) < (Ш) < (IV) (В) (1) < (11) < (IV) < (1) 
(С) (IV) < (III) < (I) < (1) (D) (Ш) «(IV) < (II) < (I) 
8. HCl дав is passed through an aqueous solution of 0.1 M 1 — aminopropane (PrNH.») till the pH 


reaches 9.71. Calculate the ratio of [PrNH2]/[PrNHs,]* in this solution: 
[Ka (PrNHi) - 1.96» 107"! | 


(A) 0.01 (B) 0.002 
3 
(C) 0.1 (D) 10^ 
Rough Work 
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9. Compound(A) s сея >t, — 20419 5А әРгобисі(СН,Оз) 
атата 


i е 


ru oc 
(D) CI 
COOH 


COOH 


CH3 


10. Me 


C=CH | 


Compound (С) is: 


(A) Ме (В) Ме 
E й | 


Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


11. 


12. 


13. 


14. 


15. 


Among the isomers of dimethylcyclohexane, the achiral ones are: 
(A) 1, 2-trans and 1,3 — cis (B) 1, 2-cis and 1. 3 – trans 
(C) 1, 3— trans and 1, 4 — trans (D) 1, 2 and 1, 3 — trans 


Select the correct statement (s) about the compound NO[BF 4]: 
(A) Magnetic moment of the species is zero 

(B) B—F bond energy is lower in this compound than in BF 
(C) It has 5c and 2x bond 

(D) Nitrogen oxygen bond order is same as іп М» 


The oxidation potential of hydrogen half-cell will be negative if: 


(A) p(Hz) = 1 atm and [H*] = 1M (В) p(Hz) = 1 atm and [Н] = 2 M 
(C) р(Н:) = 0.2 atm and [H*]=1M (D) р(Н:) = 0.2 atm and [H*] = 0.2 M 
О 
IX i 
НС СН» = H3C—-C—H 


Given: For ethylene oxide АҢ? and AS? are —51 kJ тог" 243 УтоГК” respectively and 


acetaldehyde. AH? and AS? are —166 KJmol™ and 266 Jmol 'K™ respectively, then select the 
correct statements: 

(A) AH? per the reation is 115 КУтог” 

(B) AS? = 0.0236 КЈтоГ'К”' 

(C) Reaction is thermodynamically favourable 

(D) Low temperature can favour formation of more product. 


Which of the following is/are correct about: 

Tetramminedithiocyanato — S — cobalt (111) tris (oxalate) cobaltate (111)? 
(A) Formula of the complex is [Co(SCN)2(NH3)4][Co(ox)] 

(B) It is a chelating complex and show linkage isomerism 

(C) It shows optical isomerism 

(D) It shows geometrical isomerism 


Rough Work 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 5 questions. The answer to each of the questions is a single-digit |[Q@@a@) 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(203020 
OOO® 
ОООО, 

1. AgNO; gives white precipitate with hypo changing to black after some time, the oxidation number 

of sulphur in the black precipitate is: 
2. In the structure of (Sb;F,) , the total number of hybrid orbitals present per Sb — atom are 


3. In the given reaction: 
O 


227 
—PCOH s Product X. 


The number of sp* carbon is X are expressed as a two-digit number AB, the sum of AB is: 


4. Тһе emf of the cell: М(в)|М,Х.(0.01М)|М-Х. (0.1M)/ М.) is found to be 0.0295V at 25°C. If М.Х, 


is soluble salt. Find the value of n. 


5. If the bond enthalpies of A», AB and В are in the ratio. 1 : 1 : 0.5 and the enthalpy of formation of 
AB from Ас and B; is -100 KJmol ', the bond enthalpy of A» is 504 kJ/mole. X will be y x 10° 


kJ/mole, the value of y is: 


Rough Work 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Let u be a vector on rectangular coordinate system with sloping angle 60°. Suppose that lu - i| is 
geometric mean of |0 and |0-21| where 1 is the unit vector along x-axis then |ü| has the value 


equal to Va -vb where a, b e N, then the value of (a+b)? + (a-b)? is 


(A) 27 (B) 28 
(С) 28/3 (D) 2743 
One of the roots of equation 2000х® + 100x? + 10x? + x — 2 = 0 is of the form “+ vn , where m is 


r 
non-zero integer, апа r and n are relatively prime natural number, then the value of (m + n + r) is 
(A) 200 (B) 205 
(C) 195 (D) 190 


A perfectly rough plane is inclined at an angle a to the horizontal. Then the least eccentricity of an 
ellipse which can rest on the plane is 


(A) J2sina (нус 226106 
1+sino 

(C) ews (D) 2sina 

1+sina 1+cosa 

n 
If the value of limit lim 30s" Е +vkk-Dk+D(k+2) is equal to 101 then the value of К 
х0 fom k(k +1) 

is 
(A) 360 (B) 700 
(C) 720 (D) 240 


Space for rough work 
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In triangle ABC, |AB| = |AC| points D and E lie on ray BC such that A 
|BD| = |DC| and |BE| > |CE|. Suppose that tan ZEAC, tan ZEAD 

and tan ZEAB form a geometric progression, and that cot ZDAE, 

cot ZCAE and cot ZDAB form an arithmetic progression. If |AE| = 

10, then area of the triangle ABC is 


(a) 2 (B) 5 B D C E 
10 25 
i ыса (0) > 


A circle C is tangent to the x and y-axis in first quadrant at the points P and Q respectively. BC 
and AD are parallel tangents to the circle with slope —1. If the points A and B are on the y-axis 


while C and D are on x-axis and area of figure ABCD is 9004/2 sq. units. The radius of the circle 


IS 
А) 542 (В 
(С) 30 (D) 15 


Let A be matrix | : | then the matrix B = A — A? + 2A®— А? + 4A°— 24° + 4А* + ASAP + А + 


Tangents are drawn to the incircle of AABC. Which are parallel to its sides, let р, q, г be the length 


of the tangents opposite to a, b, c respectively, then the value of B ts is 
a с 


А vector given by A = f(t)i + g(t)] + k moves such that it is always parallel to the vector 
B=-f"(t)i+f'(t)j+k then magnitude of A is 


(A) constant (B) a quadratic function of time 

(C) a linear function of time (D) a cubic function of time 
abc 

Let A-|b c а such that |A| = O. If a, b, c are distinct, then the sum of the coordinates of the 
c ab 

fixed point through which the line ax + by + c = 0 passes is 

(A) 2 (B) 3 

(С) 4 (D) 5 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


14. 


15. 


x x 
If a continuous function f(x) satisfies the relation Ї f(x -t)dt = [: g(t)dt + sinx + соѕх - x -1 for 


0 0 
all x then which of the following does not hold good? 
(А) (0) = 1 (В) Ғ(0) = 0 
(С) f"(0) = 2 (D) [ШО = е" 
0 


From ап urn containing x white and у-х black balls, п balls have been lost, then probability of 
drawing a white ball 


(A) before the loss is x (B) after the loss is X югп-1 
y y 

(C) after the loss is * forn=2 (D) after the loss is Х forn=3 
y y 

Let и, v, w, 2 be complex number such that |u| < 1, |v| = 1 апа w = v(u -2) іһеп 

7 жы: 
(А) Iw| <1->12|<1 (B) |м|>1->1|2|>1 
(С) |w| 1 2 |z| 2 1 (D) || 2 1 2 |z| € 1 


cos?" x Ifx <0 


The function defined as f(x) = lim | V1-x"^ 0<х<1 which of the following does not hold good 


noo 
1 


1+x" 
(A) continuous at x = 0, but discontinuous at x = 1 
(B) continuous at x = 1, but discontinuous at x = 0 
(C) continuous at both x = 1 and x = 0 
(D) discontinuous at both x = 1 and x = 0 


х>1 


Let 2sin x + З cos y = З, and 3 sin y + 2 cos x = 4 then 


(A) х+у= (n7, nel 


(B) х+у = Qn 07, nel 


(C) х and y can be two non right angle of a 3-4—5 triangle with x > у 
(D) x and y can be two поп right angles of a 3—4—5 triangle with у > x 


Space for rough work 
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SECTION – С 
Integer Answer Туре 
X Y ZW 
ОООО, 
This section contains 5 questions. The answer to each of the questions is a single-digit (1)(1)076) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(203020 
ОООО, 
(п+1)? 
The value of lim — 18 
noo 5 r 
If r4, ra and гз are three values of г which satisfy the equation 
n/2 n/2 
| (sinx +гсоѕх)? dx -< f xcosxdx = 2 then the value of (г +12 +12) is equal to 
= 
0 0 


Die А has four red faces and two white faces, die В has two red and four white faces. A fair coin 
is tossed. If it shows head, then die A is rolled thrice, otherwise die B is rolled thrice. If the first 


two throws of die shows red face, then the probability of getting red face in third throw is 5 (in 


lowest terms) then (a — 1)° ^? is equal to 


The set of all points where f(x) is increasing іп (a, b) u (c, o) then [a + b + c] is (where || denotes 


2 
the greatest integer function). Given that f(x) = 2f (E )«re- x?) vx e Rand Р(х) »OVx eR 


A circle of radius R is tangent to the hypotenuse, the incircle and one leg of an isosceles right 


а+ уа 
р 


angle triangle with inradius г = ЦЭ If the value of Rr = , where 4a is surd then (a + 


b) is equal to 


Space for rough work 
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Physics PART - | 
dm 5 
3 F-v, ГЕ pAv 
‚_ (PAV?)H 
2 
7; М, +аЕсовӨ = 7" 22) 
N, =0 


(М, — horizontal component of normal force) 


2 


qER(1-cos 0) = тм 


5 0.02 
8. n2 ХА _ 10 _19~Kg/ms =10~poise 
dv) 2 
dx 1 
9. Velocity of bike V; = 30 m/s 
Let velocity of car be V, 
V. «V, 
fobs = factual Х —* b 
Vo SV 
rE Ce (or on 
330-У, 
=> Ve = 30 m/s 
Distance between initial and final pulse of horn 
= Vso x At - Vc At {At is duration of emission of sound} 


= (330 – 30) x 6 = 1800 m 
This wave train travels with 330 m/s and cross bike rider moving with velocity of 30 m/s towards 
it. 

length of wave train 1800 180 


time taken = = = 5 sec 
V, +V, 330 +30 36 
11. Kinetic friction acts opposite to relative velocity w.r.t. contact surface. 
12. X, = 2Xc 
X, = 4Xc 
Xi = 2X 


эХ-Х, = 2X, - 4Хс = 2[X, - 2Xc] -0 


14. Since vertical Impulse is acting on А 
Hence momentum of A & B will constant in horizontal direction only. 
and M.E. of A & B will remain constant 
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SECTION -C 
1. Angular momentum Conservation 
2 
1MR?o, = MR үүрд о! 
2 2 


СТЕ 

—— (0650 

М+2т 

О = оа Јол 
M+2m 


2. M.E. Conservation 


55-20 = 2a 
a = 17.5 m/sec? 


3. Н = eat = 0.4 
mg 


_ dE[B??C +M] 
5 В/та 


5. t =1000sec = 1 
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Chemistry PART - II 
SECTION - A 
1. ), the ees form will be 
НьСь СвН5 НьСь CcHs 
Н5Св CeHs Н5С6 CgHs 


The tautomeric form, contains sp-hybridised carbon in ring, making it unstable. 
г. tautomerism is not shown by (С). 


2. 
2AgBr+ 2ОН + ro—(C on ——> 2Ag(s)+2H,0(¢) + o= >< + 2Br (aq) 


Hydroquinol Hydroquinone 
3. PV" = constant 
Y 
P, 4 | = Constant 
100 
city ЕЗ) E 
“Р (100 
7 
а 
Р: 1105 
(y for № or Оо = 7/5) 
P, = 0.93P, 
-. 7% decrease in pressure. 
4. O* is replaced by X*^, so formula of spinel is MgAl?Xs and deficiency by one anion. 
5. W „RT 
T= 
M V 
RT 
Slope = — 
aay T 
_ 0.082x293 л 
4.65х107х107 
= 5.16 x 109g 
С 
6.  PBr(s)——[PBr] «Br- | 
NO; (s) ——NO; «NO; (sp?) 2 Жы 


PCI, (s) —>PCl,* «РС (spa?) 
СО, (s) —>CIO} + CIO; (sp? ) 
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(1) (IV) 


GO Fp. 
к of | | 
Әс JI De Ж (Conjugate base; 


отаю (Non-aromatic) (anti-aromatic) (anti-aromatic) 


(Ш) and (IV) both are anti-aromatic, but (IV) has more resonating structures than (11). 
So, stability of conjugate bases: (1) > (1) > (IV) > (III) 
And рк; order is: (1) < (11) < (IV) < (III) 
pH = 9.71, ~. Ін | = 1.95 10710 
PrNH, +HCl=—PrNH; + СГ 
рг[мн,][н“ | 

* (рн; | 

К Pr[NH, | 


a 


LU РЕМНЕ | 
[PrNH, | 
СНЕ 


CHOH 
209), p* acidic 
COOH ag. aq, NaOH ? Na;Cr,O; 


BOR 


COOH 
—— 
E О Product(CgH,O3) 
COOH 
с=с 


Ме 


ATI ӨГ, А 
(р- ““(р-2) catalyst” ) catalyst H+ ® Ring expansion 
хэй 
Ме Ме 
-Ht 
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12. 


15. 


CH; CH; 
: сн, 


СН, 
Trans - 1, 3 - dimethyl cyclohexane 
No plane of symmetry in both the above isomers, hence optically active. 


Trans - 1, 2 - dimethyl cyclohexane 


МО“ [BF,]- 
e 
| 
ERE 
F 


No. of o bonds in [BF,] =4 


= B. O. of NO* =3.0, i.e. one sigma bond and two л bonds. 
2. It has 5 sigma and two ,x bonds. 
= МО” is diamagnetic and BF; is also diamagnetic 


= B—F bond energy is lower in BF, than in ВҒҙ, due to presence of back bonding in BF3. 


0.059 p(H;) 
E» jp, 2 Енел, PP 10 [eT 


АН? = АН? (products) — AH? (reac tants) 
--166-(-51)--115 KJ mol’ 
AS? = 266 — 243 = 23J = 0.023 KJmol 'K"' 
AH? = ~ve 
AS? = әуе 
7 AG? = AH? - TAS? 
AG? will be —ve at all temperature and .. the reaction is favour at temperature. 
Formula of complex is : [Co(SCN)2(NH3)4];s[Co(0x)5] 
— Linkage isomerism is due to presence of SCN? 
= Optical isomerism is exhibited due to presence of [Co(ox)3]* which has asymmetric structure. 
= Geometrical isomerism is exhibited by [Co(SCN)2(NHs3)4]* part 
SECTION - C 

AgNO, - H58,04, ——> AgS 

(Black ppt) 


Sb-hybridisation is sp*d? = total 6 hybrid orbitals per sb-atom. 
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O O 
229 о.2 
RCO,H Ж 
Pr oduct(X) 


The number of sp? — carbon is X are 10, the sum 1 + 0 = 1 
nM.) +X —oM,X, «ne^ (LH.S) 


O 


For, M,X, “пе ——>nM+nxX- (RHS) 
p. 0059, 001 
504 
0-2 


i aÀ 
5A; + 582 — AB 


1 1 
AH - ед A + ев в дв 


2 2 

— 100 = х 05x _ 
2 2 

-. x = 400 KJmol ' 


x 24 x 10? KJmor"' 
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Mathematics PART - 111 


1. ü = хі + V3xj , |uļ = 2x, x 2 0 
АР 
Now |alla-2i! =|u—iP 
alxl V(x —2)? + 3x2 = ((x—1)? +3x?) 


=> 41х|үх? —x+1 = 4x? - 2x +1 
Squaring, 16х2(х2 — x + 1) = 16x* + 4x? + 1 – 16x? — 4x + 8x? 
= 16x* = 122 - 4x + 1 


x 742582 _-1+\/2 


8 2 
=>x= /2-1 
> lül- 4/2 -1= J2 - M1 
эа-2,0-1 
2. 2000x® + 100х°+10х°+х-2=0 
3 
2 — 
= жаа 61008)? ыы 
10x? -1 


х(1000х6 —1) 


GbR 2(1000х6 1) 
X „© 


л 1000х# - 1= 0 or ——®—=-2 
10x? -1 


= x = -(10x*- 1) 


= x? =. which is not possible 


10 
= 20x «x-220 
T (me -1, n2 161, г= 40 


^ (m +n +r) 200 
3. Let P(a cos 0, b sin 0) 


Slope of cp - Diano 
a 


2 2 


tana = a sin20 


=> sin20- -280 tana 
а —b 


2 
Using sin 20 < 1 and iaa 
a 
25 г---т 
а {апо <1 > Ша БР 
b? e? 
n 


= ef + 4e? tan? a - 4tan a > 0 
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ges оа та са and) Se 
1+sina 
=з” 1 pe cea Шы 
k(k +1) k(k +1) 
Let x=1,y os 


X161 vkk+2) 
(К+ р ket k+ 


T, =Cos” на? | cos | i , Substituting n 2 2, 3, 4 
k+1 k 


S = lim cos" 1 | watts ioe 
n+1 2 3 6 


noo 2 
Se т. 120л 
6 k 

= К= 720 

ZEAC = а – p А 

ZEAB 2 a + В AN 

It is given that tan(a — В), tan a and tan(a + p) form a G.P. > 
tan? a — tan? p АК 

Thus tan? a = tan(a - В)їап(о +В) = ———.— —Z— 

алы 1- tan? atan?p Н 
tan a = 1, a = 452, thus B D C 


AD = DE = 542 , so that area A(ABC) = 5BC-AD = CD- AD = 50tanp 


Now, cot a, cot(a — В), cot В form an A.P. 
2 cot(45? — В) = 1 + cot B = сої В = 3 


=> А(Авс) = 22 


ABCD is a trapezium and its area = ханын 


Where а». = ЕЕ (mid parallel) 


Area = 2r(EF) 


Now equationofEFisy=-x+c 2... (1) 
From equation (1) passes through (r, r) 
>c=2r 


X + у = 2r, hence Е = (2r, 0) and F(0, 2r) 
- EF = J4r? + 42 = 2 or 

2. Area ABCD = 2r - 2 2r = 4 2r? 

; 442 r? 2900/2, 2 225 = г= 15 


д2 – 2А 421-20 
Divide B by A? — 2А + 21 
=> В = (А? 2A + 21)(f(A)) + А –1 
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=> B=A-l= a 
-1 0 


8. FG=p 
DE=q 
Hl=r 
In AAFG i АЧ АР 


sinA Б sinB 7 sinC 


ее 
а а 


Now, incircle of AABC is the ех-сігсіе opposite to A for AAFG the semi perimeter of ЛАРС is 
1 bp 2) Sp 

5 = +——+ = 
AARG AG а а а 
А 
2 


A Sp 
STS tan — = —tan 
AAFG 2 a 


Since r = (s — a) tan Â 


Similarly 1 1: 24514020 


9, Since the coefficient of k іп both А and B are the same, the only way that A and В can be 
parallel is that f(t) = t"), t't) = g(t) 
The first differential equation, f"(t) = —f(t) 


= f(t) = p cost + q sin t. (p, q € R) = Jp? «d? ѕіп(ї+ ф), tang=¢ 
fax (D =M = Jp? +q? 


lA] = ҮР (t) + 92 (t) +1 = үр? Ба” +1 
[Al is constant 


10. А upon simplification (a + b + c) (a — b) (b — c) (c — a) 
The only way this can be 0 is (a+ b + c) = 0 
— fixed point is (1, 1) 


х х 
11. [t f-Dat = [fat +sinx «cosx -x -1 
0 0 
х х 
- [«-0 а = [0а пх - cosx-x-1 
0 0 


х х х 
- | 0Ф:1 f(Odt = [f(t)dt + sinx + cosx - x -1 
0 0 0 


Again differentiating 

х f(x) + f(x) + f(x) — xf"(x) – f(x) > f'(x) — sin x — cos x 
f(x) = Р(х) ^ sin x — cos x 

Solving this linear differential equation 

We get, f(x) e" = e*cosx +c 

If x = 0, f(0) = 0 = f(x) = е — cos x 
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Let w be the event that the ball drawn is white 
Then P(w) = ^ 
y 


Xx-1 y-x x X 
yy-1 y у-1 y 
мер х-2 *C, УЛС, Х-1 px “С, X (X 
УС, у-2 YC, y-2 TO Yor: у 


When, ball is lost P(w) = 


When 2 balls is lost P(w) = 


Similarly for n = 3, P(w) = X 
y 


| j- Mlu-zl _ lu - zl 
(2-1 102—1 
Let, |w| x 1 
> |u -z| < lüz - 1| 
=> (и – 2) (0-2) < (и2 – 1) (02 – 1) 
= (1и? — 1)(|z|? -1) > 1 
= |421 <0 


07) = 0, f(0*) = 1, f(0) = 1 
= discontinuous at x = 0 
#17) = 1, f(1) = 1, f(17) = 0 
=> discontinuous at x = 1 


Squaring and adding 
> sin (x+ y) = 1 


>X+y= (40-02, el 


T 
E У---Х 


эх-у- 5 


ПО 


>5sinx=3 
4 
=> cos X = — 
5 
3 | 4 
Also, cos y = — andsiny = — 
ү 5 5 5 
Непсе,у»х 


SECTION - C 


1 1 1 
f(x) = + uad 
Jn? Vn? 42 vn? + 2п +1 


Terms of the sequence are decreasing and number of terms are (2п + 2) 


an+2 an+2 
————— — < f(x)< 
Vn? + 2n +1 4n? 
1 
an(1+") 
Now lim 2(п +1) lim n 


noo In? +2п +1 шэг 2 1 
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2(n+1) 2(n+1) _ 


Similarly lim = lim 2 
y noo In? noo n 
1/2 1/2 
Я 3 r 3 ‘ 
2. = | (sinx +reosx) dx = | sin? х +г® cos? x + 3rsin? xcosx +312 sinxcos? x dx 
0 0 
2 2 5 
= = + +1 +r 
3 
1/2 
: n/2 т-2 
l, = | xcosxdx = (xsinx +cosx)o - 5 
0 
4r 
[= + l;-2 
1-2 


э2г-32-3:-2-6 
=> 2r + 3r°-3r-4=0 


Ул --5, У --5, У -2 


З. A — event that die A was used in first two throws 
B — event that die B was used in first two throws 
C 2 event that next throws gives red face 
E — event that first two throws give red faces 


2) 
p(2)-2& _-# 
" ege 

x + x 

6 2 «6 

3 

5 


-i= 


a=3,b=5 


4. го -а( =] e-e) 


= 00 26|), 2xt'(6 x2) 


> год а | | 8-0) 


2 2 
4) >f'(6-x)° (if > >6-х2) 
2 f'(x) is increasing 


вч ->х2>4 


2 
> r(Ż)-re-)>0 when x < 2 огх> 2 


=> f'(x) > 0, when x є (-2, 0) v (2, о) 
>a+b+c=0 
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R=1+4+sin0, 0=— 
8 

= сс = Ё + г 
ч БОГ да 

R+r 
В ѕіпӨ + гѕіпе= А-г 
R(1 — sin 0) = ((1 + sin Ө) (Put = 1 + sin Ө) 
=> (1 + sin Ө)(1 —sin 0) = r(1 + sin Ө) 
—rz1-sino 
—Rr21-sin?0- cos? Ө 


=> cos 20 = 1(1+созө) = 3! «cos Ж 2+2 
2 2 4 4 


>a=2,b=4 
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CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 198 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 14) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (15 to 20) contains 6 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 


Atmospheric pressure 


Gas constant 


9 = 10 m/s? 

h = 6.6 x10 J-s 
е = 1.6 х 10°C 
m, = 9.1 x 1077 kg 


£o = 8.85 x 10 ^ С°ЛМ-т° 


Pwater — 10? kg/m? 


Р, = 10°N/m? 
R-8314JK тог! 


CHEMISTRY 


Gas Constant 


Avogadro's Number Na 


Planck's constant h 


1 Faraday 


1 calorie 


8.314 J K тог” 
0.0821 Lit atm K тог” 
1.987 ~ 2 Cal K тог” 
6.023 x 1023 

6.625 x 107^ J.s 

6.625 x 10 ?' erg-s 
96500 coulomb 

4.2 joule 


1 amu 1.66 х 107” kg 


1eV 1.6 x 10? J 
Atomic No: H=1, He = 2, Li=3, Ве-4, B=5, C26, М-7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 
Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Хе=131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Туре 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A ball is dropped from a height of 80 m on a floor. At each collision, the ball losses half of its 
speed. Then the graph of speed versus time is 


а q 
Е Е 
i" T9 3 
A 8201---/7- а 
НҚ y | e ? 
4 6 8 
t (sec) 
а а 
Е Е 
540 |------- 540 |------- 
$ $ 
(C) Aa 20 [7c лүгээ i (D) 9 20 р 
4 6 8 4 6 8 
t (sec) t (sec) 
2. A projectile is required to hit a target whose co-ordinates relative to horizontal and vertical axes 


through the point of projection are (о, В). If the gun velocity is ./2ga . Then the condition when it 
is impossible to hit the target. 

(A) 3a > 4p (B) 4p > За 

(C) ЗВ > 4a (D) 4a > ЗВ 


Space for Rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-II(Paper-2)-PCM-JEE(Advanced)/14 4 


3. A particle moves from rest at A on the surface of a smooth circular SO NOE 
cylinder of radius r as shown. At B its leaves the cylinder. Then the 


equation relating о and Б is 


(A) 3sin a = 2cos p (B) 2sin a = 3cos p 
(C) 3sin B = 2cos a (D) 2sin B = 3cos a 

4. The gravitational field in a region is given by E = (21 +3]) N/kg. The equation of the line on which 
no work is done by the gravitational when the particle is moved 
(А) 2у + Зх = 5 (В) 5y + 2х = З 
(С) Зу + 2х = 5 (D) Зу + 5x = 2 

5. The distance of centre of mass from О of a uniform plate having quarter 
circular inner and outer boundaries of radii a and b from centre O. 

By pcm By. deum 
3n b^ - a? Зл (b^ -а? 
су оза (D) 442 (b° -a° 
x b^ +a? Зл (b? - a? 

6. Two concentric conducting spheres of radii R and 3R carrying charges Q and 2Q respectively. If 
the charge on inner sphere is doubled. The potential difference between inner and outer spheres 
will 
(A) becomes two times (B) becomes four times 
(C) be halved (D) remains same 

7. In an L-C circuit shown in the figure, C = 1F, L = 4H. At time t = 0, charge іп LLL. 


the capacitor is 4C and it is decreasing at a rate of 45 C/s. Choose the 
correct statements. 

(A) maximum charge in the capacitor can be 6C 

(B) maximum charge in the capacitor can be 8C 

(C) charge in the capacitor will be maximum after time 2 біп (2/3) sec 
(D) None of these 


Space for Rough work 
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8. A massive planet of radius R has a diametrical hole as shown in 
figure, such that hole does not effect the spherecity of the 
planet. The planet has uniform density. Two equal mass A and 
B [m << M] are simultaneously released, from positions shown. 
If the collisions are elastic then the total distance traveled by 
mass A after being released at the time of 6" collision is : [ 
М->тав5 of planet, m— mass of A and B neglect the 
gravitational interaction between mass A and mass B.] 

(A) 8.5 R (B) 5R 
(C) 6.5 R (D) 9.5 R 


Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct. 


Paragraph for Questions 9 and 10 


In the circuit shown АВ is a 10 О uniform slide wire 50 cm long. Е; is 2 
V accumulator of negligible internal resistance В, and Вг are 15 О and 
5 Q respectively. When К; and К» are both open, the galvanometer 
shows no deflection when AJ = 31.25. When k; and kz are both closed 
the balance length AJ = 5 cm 


9. Тһе emf of the cell Ez 
(A) 0.5 V (B) 1V 
(C) 1.5V (D) 2V 
10. The internal resistance of the cell Ez 
(А) 7.50 (В) 8Q 
(С) 100 (D) 20 


Space for Rough work 
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Paragraph for Question Nos. 11 to 12 


Two uniform circular disc of masses M and 4M and radii R and 2R 
respectively are connected by a massless spring of force constant k and 
placed in a vertical plane on consecutive steps of a stair as shown. 
Initially spring is compressed and system is released from rest. Assume 
that friction is enough to prevent slipping. 


зроб) 


11. When spring is compressed by x, what is the friction force from stair оп the mass 4M 
(A) Kx/2 left (B) kx/2 right, 
(С) kx/3 left, (D) kx/3 right 
12. What is the angular frequency of oscillation of the system 
5k [5k 
A) |-- В) =S 
(A) 6M (B) 4M 
(C) ES. (D) none of these 
5M 


Paragraph for Question Nos. 13 to 14 


A ring of radius R is made of a thin wire of material of density p, having cross-section area a and Young's 
Modulus y. The ring rotates about an axis perpendicular to its plane and through its centre. Angular 
frequency of rotation is о. 


13. The tension in the ring will be 
(a) 2280. (B) ap Ro’ 
(С) 2ap Rw (D) т; 
14. The ratio of kinetic energy to potential energy is 
(A) г 8) Rot 
(C) зудтай ©) ағ: 


Space for Rough work 
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Multiple Correct Answer(s) Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


15. 


17. 


A reflecting surface is represented by the equation y 
y= 2-4 ),о<х<1. 
L 

A ray travelling horizontally becomes vertical after 
reflection. The co-ordinate of the points where this x 
ray is incident is 

L 2 ШЕКЕ 
(А) |-,--- (B) | 2 — 

4 m 3 m 
ЕКІ n (2 480 

4 m 3 m 


Two balls A and B of masses m and 2m respectively 
are lying on a smooth surface as shown in the figure. 
Ball A hits the ball B (which is at rest) with a velocity 
v = 16 m/s. Such that B just reaches the highest point 
of inclined plane. (g = 10 m/s?) 

(A) e = 3/4 (B) e = 7/8 

(C) va = -4 m/s (D) va = 8 m/s 

where e is the coefficient of restitution and уд is velocity of the ball A after collision. 


A particle of mass m is executing SHM as shown in " 
diagram (1) and (2). In diagram (2) particle contains 
charge q such that Eq = mg. If their velocities are | 
(i) E 
q 


same at mean position and let A; and А; be their 


amplitudes and Т, and T» be their time periods (ii) 
respectively then 

(A) Ai = Ах (В) А; < Ах 

(C) T: = T2 (D) T; > T2 


Space for Rough work 
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18. 


19. 


20. 
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Two objects of mass m and 4 m are at rest at an infinite separation. They move towards each 
other under mutual attraction. If G is the universal gravitational constant. Then at separation r. 
(A) The sum of energy of the two objects is negative. 


1/2 
(В) Their relative velocity of approach is Їнэ in magnitude 
r 


2 
(C) The sum of kinetic energy of the objects is zen 


(D) The sum of angular momenta of both the objects is zero about any point. 


Figure shows roughly how the force F between two adjacent 

atoms in a solid varies with separation ‘r’ 

(A) OQ is equilibrium separation 

(B) Hooke's law is obeyed around P 

(C) The potential energy of the atom is the gradient of the graph 
at all points 

(D) The energy to separate the atoms completely is obtained 
from the area enclosed below the axis or r. 


Figure (Five straight lines numbered 1, 2, 3, 4 and 5) shows 

graph of change in temperature AT versus heat supplied Q for 

different processes performed on a gas of one mole. 

(A) line 4 and 5 (coinciding with Q and AT axis respectively) 
represent isothermal and adiabatic processes respectively 

(B) line 2 represents isochoric process for diatomic gas 

(C) line 1 and 3 represent isobaric process for a diatomic gas 
and isochoric process for a monoatomic gas respectively 

(D) line 2 represents isobaric process for a monoatomic gas. 


Space for Rough work 
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Chemistry PART - II 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. Which among the following is the strongest oxidizing agent? 
(А) 10; (В) Xeo% 
(С) POF (D) SO; 

2. The compound which undergoes Sy1 reaction most rapidly is: 


"On 422 
Br 

Br 
52, 4%, 
Вг Вг 


3. At 20°C, the osmotic pressure of a solution of 100 ті of which contains 6.33 0 of the colouring 
substance of the blood haematin is 243.4 КР... What is the molecular formula of the haematin; if 
the elementary composition of haematin is C = 64.496, H = 5.296, N = 3.8%, O = 12.6% and Fe 


8.8%? 

(А) СзаНззМО5ѕРе (B) CasHa2N4OsFe 

(C) СзаНзоМзОѕРе (D) Ca2HogN4OsFe 
4. Calculate E? for the reactions: 


ZnY* «2e =—Zn(s)+Y* , where Y^ is the completely deprotonated anion of EDTA, the 
formation constant for ZnY? is 3.2 x 10' and E? for Zn —— Zn™ + 2e" is 0.76V. 


(A) - 1.25 V (B) 0.48 V 
(C) + 0.68 V (D) - 0.27 V 
5. The freezing point of 0.20 M solution of weak acid HA is 272.5 K. The molality of the solution is 


0.263 mol Ко”. Find the pH of the solution on adding 0.25 M sodium acetate solution: 
(К; of water = 1.86 K kgmol’). 


(A) 5.4 (B) 3.2 
(C) 6.1 (D) 4.11 
6. Aqueous solution of a (Y) salt is alkaline to litmus. On strong heating, it smells up to give a glassy 


material. When conc. HSO; is added to hot concentrated solution of (Y), white crystal of a weak 
acid separates out. Hence, the compound (Y) is 


(A) Маг50О,.10Н:0 (B) CasP,01;.10H20 
(С) Na;BoO s (D) Na;B4O;.10H;O 
Rough Work 
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м 


The major product of the following reaction is: 


OH Ht 
— 
H3C CH=CH, 


(A) 20 (в) н 


СНз 
СН, 


О 
Oro» + (X) —9(Y) 0 (z) + Glycine 
О 


Compound X, Y, Z are: 


(A) 
Chloroacetic acid, М-СН;- ІНЕ OL: 
О 
(В) О О 
Kg 
Bromo acetic acid, М-СН;-С--ОН, O 
О О 
(С) О 
OH 
Ethyl chloro acetic acid, М-СН;- L —OC>Hs , 
OH 


о 


(0) None of the above 


Rough Work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


Elements (A) burns in nitrogen atmosphere to give an ionic compound (B). Compound (B) gets 
hydrolysed by water giving (C) and (D). A solution of (C) becomes milky on passing carbon dioxide 
through it. Element (A) reacts quite readily with cold water liberating hydrogen gas and forming metal 
hydroxide. 


9. Select the correct statement with respect to (D). 
(A) It is trigonal pyramidal in shape. 
(В) It can be obtained by the hydrolysis of calcium cyanamide, CaCNo. 
(C) It gives precipitate with HgClo. 
(D) All of these 


10. The compound (C) is: 
(A) Mg(OH)? (В) Ва(ОН)г 
(C) Са(ОН); (D) Both (B) and (C) 


Paragraph for Question Nos. 11 to 12 


1 g of a weak monobasic acid (MW = 100) when dissolved in 100 g of liquid A (MW = 100) increases the 
boiling point from 80? C to 81? C at 760 mm of Hg. The vapour pressure of liquid A, at 90? C is 850 mm of 
Hg. Degree of dissociation of the monobasic acid is 0.189 at 90? C. Enthalpy of neutralization of a strong 
acid with strong base - - 57.3 kJ/equivalent. 


11. AH, for the liquid A is (assuming it remain constant within the temperature range considered) 
(A) 11.99 kJ mol” (B) - 11.99 kJ mol" 
(C) 119.9 kJ то!” (D) - 119.9 kJ mol" 
12. Degree of dissociation of the monobasic acid at 80°C will be: 
(A) 0.2 (B) 0.158 
(C) 0.1158 (D) 0.52 
Rough Work 
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Paragraph for Question Nos. 13 to 14 


Compound (A) C;3H24O is a pheromone of codling moth. On hydrogenation, compound (A) absorbs two 
molar equivalents of Н» and is converted to 3-ethyl-7-methyl decan-1-ol. On reductive ozonolysis, it gives 
the following compounds: 


О О 
тэр” 2 
Ме Ме Ме H Ben 
0) o 0 H 


(1) 


13. The number of stereoisomers of (A) is: 
(A) 2 (B) 4 
(C) 6 (D) 8 
14. The products of (A) on ozonolysis followed by reduction with LAH are: 
(A) Ч 0 
PU O 
| | HC ү ^он 
O H 
Ё mE 
M Ме’ » HO 
е е мө” YO М Хон 
OH 
(C) OH 
pu О 
: (ur SS , хү? сон 
O H 
(D) | 
M A LT NM ` HO 
e e ац ы ын 
О 
Rough Work 
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Multiple Correct Choice Type 


answer, out which ONE OR MORE is/are correct. 


15. 


16. 


18. 


19. 


20. 


Which statements are correct about Lactose? 
(А) (Сі - OH) of p-glucose is linked with (C4) of galactose. 
(B) (С, — OH) of B-galactose is linked with (Сд) of B-glucose. 
(C) It exhibits mutarotation. 
(D) It is a reducing sugar. 
Which of the following are correct? 
(A) Dipole moment of NH3 > NF; 
(B) Stability of free radical: 
Me Me Me 


(1) (1) (11) 
(С) Basic strength : CH,0° > ОН > RS” 
(D) Basic strength : | > Вг > СГ > Е 


A solution of colourless salt (Х) оп boiling with excess NaOH produces а non-flammable gas. The 
gas evolution ceases after sometime. Upon addition of Zn dust to the same solution, the gas 


evolution restarts. The colourless salt (s) X is (are): 
(А) МН,МОз (В) МНМО: 
(С) NH4CI (D) (NH4)2SO4 


If the rms velocity of nitrogen апа oxygen molecule are same at two different temeperature and 


same pressure; then: 

(A) Average speed of molecules is also same 

(B) Density (gm/l) of nitrogen and oxygen is also equal 

(C) Number of moles of each gas is also equal 

(D) Most probable velocity of molecules is also equal 

Which of the following statement(s) is/are true? 

(A) In metal carbonyl complexes, dc -oincreases compared to that in CO molecule 

(B) The pair of compounds [Cr(H20)¢]Cl3 and [CrCI3(H2O)5].3H2O show hydrate isomerism 
(C) d, orbital of central metal atom/ion is used in dsp? hybridization 
(D) 


D 
optically inactive 


A 0.1 M sodium acetate solution was prepared having Kn = 5.6 x 1072, 
(A) The degree of hydrolysis is 7.48 x 10? (В) The OH concentration is 7.48 x 10° M 
(С) The OH concentration is 7.48 x 10° M (D) The pH is approximately is 8.88 


Rough Work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. If 6x? + 5x? + x? + 4x – 1 = а(х – 1? + b(x — 1)* + с(х — 1)? + d(x — 1)? + e(x — 1) + f then what is 
the value of a+ 2b + Зс + 4d + 5e + 5f? 
(A) 780 (B) 820 
(C) 870 (D) 910 
50 
5 1(51) 
2. if £60 =] [(x 20) 57: then 24 
П f'(51) 
1 
A) 4040 B) —— 
(^) (8) 1275 
с) 1 (0) 1275 
4040 
3. In a triangle ABC, area of triangle (A) and A are fixed. The angles B and C and length of sides a, 


b, c are variable quantities. If length of the side ‘a’ is minimum then 


IS (B) ь- 24 
sinA sinA 


(C) a= У2А (D) triangle is equilateral 
sinA 
4. If f(x) is differentiable function with f'(0) = 1 апа 


cos 2x sin 2y(f(3x + Зу) + f(3x — 3y)) = sin 2x cos 2y(f(3x + Зу) — f(3x — 3y)) for all x, b є R, then 
the equation of tangent to y = f(x) at x -> і5 

(A) 2x - 4y 2 348 –л (B) 2x -4y = n-3V3 

(C) 2x -y 2 343 – л (D) none of these 


Space for rough work 
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Let aj, as, ..... a, be the terms of a С.Р. whose common ratio is r. Set 5, denotes the sum of first К 


terms of the G.P. then the value of b3 аа, in terms of Sm-1 and Sm is 


і<і<|<т 
r 
(A) r Sm-1 Sm Bm т-1Эт 
(су Элп. (0) Sn-1 Sm 
1-1 
3/ =f 
lim EX 123 has the value equal to 
x20(1«-x) -1-101x 
3 1 
А)---- В) -— 
(A) 5050 (8) 5050 
1 1 
С)-- D) — 
(© 5050 (0) 4950 
: f(x)dx , 
Let f(x) is a quadratic function such that f(0) = 1 and КҮЗГІ is а rational function. Then the 
x* (x +1 


value of f'(0) is 
(A) 2 (B) 3 
(С) 4 (D) 5 


Curves ах? + 2hxy + by? – 2gx — 2fy + c = 0 and а'х? - 2hxy + (a' + а – b)y? – 2g'x – у +c = 0 


intersect at four concyclic points A, B, C and D. If P is the point (23, I) , the value of 
а-а аза 
PA? «PB? «PC? . 
is 
PD* 
(A) 1 (B)? 
(C) 3 (D) 4 


Space for rough work 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-II(Paper-2)-PCM-JEE(Advanced)/14 16 


Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 
While finding the sine of a contain angle x, an absent minded professor failed to notice that his calculator 
was not in the correct angular mode. However he was lucky to get right answer. The two least positive 


value of x for which the sine of x degree is the same as the sine of x radian found by him as and 


П-л 
рт 
1-7 


, where m, n, p алад are positive integers. Suppose . be denoted by quantity ‘L’ 


9. The value of (m + n + p + q) is equal to 
(A) 720 (B) 900 
(C) 1080 (D) 1260 


10. If x is measured in radians and lim (Jax? +Bx -0х) = 2, the value of P equals (A, B, C e R) 
хоо 
(А) 4 (В) 2 


Paragraph for Question Nos. 11 їо 12 


Read the following write up carefully and answer the following questions: 

Square ABCD has vertices A(1, 4), B(5, 4), C(5, 8) and D(1, 8) from a point P outside the square, a vertex 
of square is said to be visible if it can be connected to P by a straight line that does not pass through 
square. Thus from any point P, outside either two or three of the vertices of the square are visible. The 
visible area of P is the area of one triangle or the sum of the area of the two triangle formed by joining P 
to the two or three visible vertices of the square 


11. Visible area of the point P with coordinate (2, -6) in square unit is 
(A) 10 (B) 20 
(C) -30 (D) 40 


12. Visible area of the point Q(11, 0) in square unit is 
(A) 20 (B) 30 
(C) 40 (D) 50 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 


2) 4 x>0 


е 
sinx -tanx + соѕх – 1 
2x? -In(2 4 х) -tanx 
0 x-0 

represent tangent and normal to curve y = f(x) at x = 0. Consider the family of circles touching both the 
lines L; and L2 


Let f(x)= 


x «0 (where (|) represents fractional part function). Lines L; and 1 


13. Ratio of radii of two circles belonging to this family cutting each other orthogonally is 
(А) 2-3 (В) 43 
(С) 2+./2 (р) 2—./2 
14. A circle having radius unity is inscribed in the triangle formed by L, and L» and a tangent to it. 
Then the minimum area of the triangle is 
(A) 3+ V2 (B) 3-2 
(С) 3+2./2 (D) 3-2/2 


Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


15. Consider the points A(6), B(3i+f(t)j+k) and C(2i+f'(t)j+2k) and another point D are 
coplanar for all t є R 


(A) if Dis (1) then f(x) = ce", c e R (B) if Dis (1) then f(x) = cIn(2x), c € R 
(C) if Dis (1-1) then f(x) = 2 + ce” x e R (D) if Dis (1-]) then f(x) = 2 + cIn(2x), c e R 


т/2 


16. Let u, = | cos" xcosnx dx it turns out that ui, Us, Us, ..... form a G.P. then 
0 
(A) the common ratio of G.P. is 5 (B) the common ratio of G.P. is 1 
T 
(C) then u, = 521 (0) then и, “сун 


Space for rough work 
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17. 


19. 


20. 


Consider the following three planes 
P,;:x=ysina+zsinf 
Po:y=zsinO+x sina 
P3:z=xsinB+ysin0 


If P4, P2, Ps intersect in the line X __У __2__ then the value of a + В + 0 is equal to 
cos0 cosp cosa 
T 5r 
A) = В) = 
(А 5 ши 
Зл 7л 
Gps р) — 
Ou (005 


Five points are selected on a circle of radius г, consider the centres of the five rectangular 
hyperbola each passing through four of these five points, then 
(A) these centres lie on another hyperbola 


2f 
(B) these centres lie on a circle of radius 2 


(C) these centres lie on a circle of radius 2r 
(D) mean of these four points is mid—point of centres of circle and rectangular hyperbola 


Which of the following condition must be satisfied so that two of the lines represented by the 
equation ау“ + by?x + cy*x? + дух? + ах“ = 0 will bisect the angle between the other two? 
(A)b+d=0 (B) bd = 1 

(С) с+ 4а= 0 (D) c+ ба= 0 


Let P«(k = 1, 2, ..... n) be the nth root of unity. Let z = a + ib and A, = Re(z) Ве(Р,) + Ціт(2) 
Im(P,)} then which of the following is true 

(A) Ақ lies on ellipse 

(B) Ақ lies on hyperbola 


n 
(C) if S be the focus of locus of A, then YAKS -па 
k=1 


n 
(D) if S be the focus of locus of A, then У (A,S)* = 5 (За? -p?) 
k=1 


Space for rough work 
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Physics 


2 


PART - 1 


1 о? 
= a tan Ө -—g——_ 
P 29u cos? 0 


2 
В= аїапө 2140 +tan’ Ө) 
2° 2ga 


tan?^0 — 4 tan Ө + (1+) -0 
Q 


If particle will not hit the target. 
(b^ – 4ac) < 0 


6-4(1. 8) <o 
a 
4p > 30 


2 


тус 


At B, mg sin В = 


Using energy considerations 
сту = mgr(cos a - sin p) 


From (1) and (2) 
mg sin В = 2mg(cosa — sin р) 
2cosa = 3 sin f 


i= 45A 

2 2 

sna Ae Ol р ВС 
2С 2С 2 


Time period does not depend on amplitude SHM and both particle will exchange velocity at every 


collision. 


The slope of curve at such a point will be + 1 


Sy 2e0s| 5%) = +1 
dx L 


L 2L 
> X= = or — 
3 3 


Р,-тх16-20х0 -16т 

P, = ту, +2mv, 

: 5x 2i = 2mgh 

= vy =10 m/s 

16m = mv, +2mx10 

= v, --4т/5 

өш Мв МА _ 10-(-4) 14 7 
V4 — Vg 16-0 16 8 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18. 


9 AITS-CRT-II-(Paper-2)-PCM(S)-JEE(Advanced)/14 


If v be the velocity at mean position in two cars then оту = КА: = КА: 


апа Т, =Т, = 2x fT 
K 


А; = Ар 


Initially potential and kinetic both energies zero and from conservation of mechanical energy total 
energy of the two object zero 

Further, decrease in P.E. = increase in K.E. 

G(m)(4m) 1 , 


С(т)(4т) 4Gm? 
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Chemistry PART - II 
SECTION - A 
1. XeO; (perxenate ion) because oxidation state of Xe is +8 and it is highly unstable compound. 


2. Br 
©) 
( ) 
Due to formation of resonance stabilized carbocation. 


л _ 2934 
RT 8.31x 293 
If 100 ml contains 6.33 g of haematin. 
2.1 L will contain 63.3 g of haematin. 


3. n = CRT,S0,C = =0.1 mol/L 


Molecular mass of haematin = 633 u 
Estimating the empirical formula of compound 
64.6 5.2 8.8 12.6 8.8 


C:H:N:O:Fz : : : : 
12 1 14 16 56 
= 34:33:4:5:1 
So, empirical formula is C34H33N4OsFe, whose mass corresponds to the molecular mass. 
д 5 0.059 
4. E any? гүй = Ee л T 2 logK 
ZnY? 
K, = [env] | = К = ii 
v] к 
7 0.059 1 
ET ane v+ = -0.76 + 2 log, 2.2х1016 
=-1.25V 
5. AT, = 0.5K =iK,m 
“іш Al, = Deo = 1.022 
Kim 1.86х0.263 
HA ——H* 4 А” 
1 0 0 
1-а о о 


i=1+a > a = 0.022 

Ka = Co? = 0.2 x (0.022)? = 9.6 x 10° 

— pK, = 4.0177 

On adding 0.25 M NaA, buffer is formed. 
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Salt 
<. pH = pK, +log,, [Sat] = 4.0177 + 0.0969 


[Acid] 
= 4.1146 
6. Na,B,O, + 7H,O——> 2NaOH + 4H,BO, 
Strongbase Weak acid 
Alkaline 
Ма,В,О, —25—42NaBO, +B,0, 
Glassy bead 
Na,B,O, +H,SO, +5H,0——>Na,SO, + 4H,BO, 
(White crystals) 
7. aS 
----» > 3 oe 
Нас CH=CH; HaC 7-” сн-сн; paren ы 
e 
H3C 
+] 
H3C =o 
H3C 
8 О 
. | 9 
E l -KCI | 
МК +CI-CH,-C ОС,Н, » N—CH5—C—OC5Hg 
| (9 © 
Í fw 
ju НМ - CH, - СООН — 2%; 
OH Glycine 
(2 о 
9. MERE Burning JM 8М, 


(B) 
Ч Ne + 6H,0 —— 3M(OH), + 2NH, 
(С) (0) 
АГ Ж with respect to МН» are correct. 
10. Ba and Ca quite readily liberate hydrogen. 
In cold water Mg decomposes water only on heating. So, element (A) may be Ca and Ba not Mg. 
Ca(OH), & Ba(OH), , both givess milkiness with CO». 


(Lime water) (Baryta water) 
11: orige 1-1 
Вт, Т; 
AH = 11.99 К)тоГ' 
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13. 


14. 


16. 


18. 


RTM — 8.314x(353)' x100 


„= ;- = 8.64 Kkgmol" 
1000 AH 1000x11.99x10 

AT, =K,(1+a)m 
128.64 x (кы) Lx 100. 

100 100 
a = 0.158 
Two structural isomers of (A) are: 

Me 
Me Me Me 
& Ме 


There are four geometrical isomers for each strucutre, i.e. total number of stereoiosmers = 8. 
Convert aldehyde and ketone to alcohol 


Мұн, > Har, 
(B) (1) is 3° allylic with extended conjugation. 
(1) is 3° allylic, (11) is 3? free radical. 
(C) Correct order is: RS- < CHO < ОН" (Basic strength) 
(D) Correct order is: | <Вг «CI <F (Basic strength) 
(А) NH,NO, +NaOH——>NH, + NaNO, +H,O 
7NaOH + NaNO, + 4Zn —— 4Na,ZnO, + NH; +2H,O 


(B) NH,NO, + NaOH—— NaNO, + NH, + Н,О 
3Zn + 5NaOH + NaNO, ——>3Na,ZnO, + МН, + H,O 
ris [E Е EY _ Ё 
ТЕР M M d 
In metal carbonyls, M——CO, the C — O bond length increases compared to that in CO 
molecules due to synergic bonding between metal and carbonyl ligand. 
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Facial and meridenal isomers [Ma,b, |" contains plane of symmetry. 
20. СН,СОО +H,O =—CH,COOH + ОН 

0.1(1—h) 0111 011 
Е (0.1h)(0.1h) 

0.1(1-һ) 
=> [OH |-Сһ-7.48х10%х107-7.48х10% 
-14 
УЕ Sir EO = = 1.33 х10° 
ГОН | 7.48 х10 

Апа рн = 8.8 арргох. 


-0.1h* >h=7.48x10° 


h 
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Mathematics PART - III 
1. We express x in terms of a new variable y 
1 у +1 
x-1=— > X= 
y y 
5 3 2 
2 ae) “эвээ O9 ,20 +1) ta xd Bh ey S Ed 


y y y у у у у у“ Уу 
Multiplying both side by y? we get 6y(y + 1)° + 5y*(y + 1)? + y“(y + 1)? + 4у (у + 1) — y? 
= ay + byf + cy? + dyf + ey? + fy? 
Differentiating both side and then satisfying y = 1 
Gives the value a + 2b + Зс + 4d + 5e + 6f = 910 


50 
2 = [о-о 
п=1 


50 
In(f(x)) = > п(51 —n)In(x - n) 


n=1 
Differentiating both side w.r.t. x 


to) улеш 
х-п 


б) 5 
= PED _ 4975 
f(51) 
3. a? = b? + c? — 2bc cos A = (b — c)? + 2bc(1 — cos A) 
A= ЦЭРЭГ > phot. 
2 sinA 


> а? = (6-с)? + ыг (1-с08А) = (b – с)? + амаа? 
sinA 2 
Since A and A are fixed hence a is minimum when b = с 


Hence 2bc = 2b? = sd 
sinA 


ү 15:50) _ (Seay) Vel 
sin(2x+3y) sin(2x -2y) 


. (2x 
> f(x) 2153 


Хаг алга 
3 2 


2 f(x) = Зэт 21 => (Z| 253 
2 3 2 4 
| 343 Ц 3 
Equation of tangent is X 
: 3 4 4 2 2 


141 т 
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: Ч анг HET) 
EP 1% 1-г2 

_ а Шанд = 

© 2(1-)( 1-г 1+r 


afate aice 


r 
1-1 


т-1% т 


Use L’Hospital’s Rule twice 


ор дах (А-В C D E 
g(x) = brem E (erroe eo 
D E 


1+х 2(х +1)? 
Since g(x) is a rational function, hence logarithmic function must be absent 
= А= С=0 
р Е 
+ 


B 
- d 
2i: Га "Gon? (x «1? ; 


=> f(x) = (B + Dx? + (3B + D + Е)х? + 3Bx + В 
=>B+D=0,f(0) = 1 gives B = 1 > D = -1 
20) = (2 + Ех + Зх + 1 

f'(x) = 2(2 + Ex «3 

ғ(0) = 3 


- iicet seine 
M 


Denoting the two curve by S, and S» the equation of curve S passing through intersection of S, 
and S; сап be S = S, + AS» = 0. Since S is circle 
=> Coefficient of x^ = Coefficient of y^, Coefficient of xy = 0 we get à = 1 
S = (a' + а)(х? + y?) - 2(g' + g)x – 2(f' + fly + 2c 20 
act 2 which is P 


The centre is Ёс 
PA? + PB? + PC? = 3(Radius)? = З(РО)? 


аза аза 


| (x) | m) | | x 
sinx = sin-—— = sinx =sin| x or sin 27+ —— 
180 180 180 


TX 7X 
т ‚ Х=2лт+ 
180 180 
_ 180r yz 3602 
180 +л' 180-7 
On comparing, m = 360, n = 180, p = 180, q = 180 
— (m +n +p + 9) = 900 


lim (A-C?)x? «Bx _ 


НЫ ҮЛ 
Х 


For existence of limit A = C? 


2 
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11. 


12. 


10 


Hence, С- МА, ———— = 2 
МА +С 
ee | 
C 


For C =—VA limit does not exist 


The visible are of P(2, —6) is the area of AABP AABP has base AB of length 4 and its height is the 
distance from AB to point P. Which is 10, since AB is parallel to x—axis. 


Thus area = хрх = 20 


Similarly area = AQBC = МАН 5х4х4-8 


—sinh+ tanh+ cosh- 1 
2h? -In(2 - h) - tanh 


LHD - lim 
h>0 -һ 
sinh tanh 1-cosh 
xh 
EE h h? Ё 
h>0 2h? —In(2—h)—tanh 
ый 1 
RHD = іт Ê =hx 20 
һ—›0 һ h 


>L,=y=0,l.=x=0 


әсіп ^ 
= 1+ 4 
ШЕ 
2|sin| --- | |sin— 
4 2 2 
42 
= 1+ 


меа = (1+2(4/2 +1)) 234 2/2 


min "EN 
42 


Four point A, В, C, D are coplanar if three vector AB, AC, AD are coplanar or STP of there 
vectors is 0 


AB. (AG x AD) =0 
1 0 0 
= 3 f(t) 1|-0 VteR 
2 f't) 2 
=> f'(t) = 2f(t) 
=> f(t) = ce? 
Similarly for B(i + j) differential equation will be f'(t) —2 f(t) = —4 
On solving f(x) = 2+ce”,c eR 
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First use integrating by parts to show that 
1/2 


us = | cos" ! xsinxsinnx dx 


0 
т/2 л/2 


= | cos"! xcos(n –1)х — | cos" xcosnx dx (Use sin nx sin x = cos(n — 1)x — cos nx cos x) 
0 0 


= Un-1 — Un 
Un 1 
ші 2 


We have, u, = | » Uy = EE P 2 55 


If three planes pass through the same line, their normal vector will be coplanar 
-1 sina sinf 
> sina -1 5100-0 
sinp sinO -1 


= sin? a + sin? В + sin? 0 + 2 sin a sin Bsin0=1  ... (1) 
Now the cross product f of normals of P4, and P» will parallel to line 
i ] К 
Direction ratio of f =| -1 sina sinp| = ((sin а sin Ө + sin В), (sin о sin В + sin Ө), (1— sin? о)) 


sina -1  sinO 
f is parallel to given line 
sinasin0--sinp sinasinp-sino 1-sin^o - 
cos Ө cosp cosa 
Using (1) and (2) we get 


À cos a = А sin (В + Ө) > sin (В + 0) = (5-0) = 0 +В +0 = 27+ 5 (n е 2) 


ЭМГ” (2) 


Let the circle be x? + y? = г, and the five points be P; = (r cos 0, г sin 0), i= 1, 2, 3, 4, 5 

Let (hi, ki) represent the centre of that rectangular hyperbola which passes through the four points 
Р( j = i) let (hi, ki) is centre of hyperbola which passes through Р», Рз, P4, Ps. 

Now т - 2 (0080, +C0S0, “-С050, +с0505), 3 - j (sino; + ѕіпӨз + sin0, sin, ) 


(As we know if a circle and rectangular hyperbola intersect at four point then their means is mid— 
point of centre of two curves) 


5 
2h, = r$ cos 0, —rcos 0; 
i=1 


5 
=> 2k, = гУ sin 0; -гвіп0; 
i-i 


5 5 
However, r, [ = $ cose and [ = Š зїп «| are fixed 
ж = 
=> 2h; = à -r cos 04, 2k; = y -rsin Ө 
A 2 2 r 2 
ә(в-2) 58-27 -(5) 
2 2 2 


This equation is satisfied by all (hi, ki), i = 1, 2, 3, 4, 5 
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19. Оміаеа the given equation by ax‘, and let У =m 
x 
А 4 b з C 2 d 
Equation become m" +—m°+—m*+—m+1=0 ~~... (1) 
a a a 


Assuming that four slopes т, m», ms, m4 > m,-mo:ma:m, = 1 

Now it is given pair of these lines, bisect the angle between the other pair. So let, түт» = —1 
mam, = —1 which means other two lines are also perpendicular 

Equation (1) can be written as 


1 1 

(m —m,)(m — ma)(m — ma)(m — m4) = (m – mj [m "x Jo EL x] 
m, ЩЕ 

=(m?+am—1)(m?+pum—1) 0a (2) 

_ m? _ m2 

Where “ви Талып 

Comparing the coefficient (1) and (2) 

ТЕЛ EE ese” Ix (3) 

a a a 


Thus, LEE >b+d=0 
a a 


Also, we have to use angle bisector fact 


my M3 | (тута) = (1+ тата)... (4) 
1 mms d. a: 
m, 
m^ 2 нүд 
From (3), ы-2-2- : ш | ті oc un (5) 
a m, ms a 
Using (4) and (5) we obtain (c + 6a) = 0 
20. Since P, =e, 9, = (OR 
n 


Let A, = хк + iyy = a cos Өк + ib sin Ө, 


2 2 
=> Хк -0050,, Ук _ 6110, , which implies that Хк Ус 1, Ак lies on ellipse 
a b a? b? 
n n n 
=> УА5 = У (a ех) = па e» x, =па 
k=1 k=1 k=1 
n 2 n 2 n n 
=> } (AS) = У (a-ex,)' =na? -2ae9 x, «e? у xk 
k=1 k=1 k=1 k=1 
2 
БУУХ. 2 24, _ nae, mae” 1 22 
= па“ +аѓе 2 9% 0, = па“ + 2 +—a‘e иас 
2 2 
= na? + 18 \ a = (за? -b?) 
2 а 


n 
© У cos 20, = 0 sum of roots of 27/2-1-1) 
k=1 
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CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries +8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J К^! тог” 
0.0821 Lit atm K тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na 6.023 х 107° 

Planck’s constant h - 6.625 х 107518 

6.625 х 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, K -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ад=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART -| 


SECTION – A 
Single Correct Choice Type 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Two similar blocks A and B are riveted rigidly with a rigid rod 
of length L such that block A can slide along an inclined 
plane as shown in the figure. If masses of the both blocks 
and the rod are each equal to m and kinetic friction between 
А and inclined plane is ик = 0.25 then the magnitude of 
acceleration of centre of mass of the block rod system is 
(A) 6 m/s? (B) 4 m/s? 
(C) 5 m/s (D) 2 mis? 


БАҚЫ sin" (3/5) 


2. A wedge of mass M and dimensions as shown in the figure 
is lying completely inside a region (1) of zero pressure. Тһе 
pressure inside region Il is 1 Pa. The surfaces are smooth. 
The wedge is imparted an initial velocity vo so that it just 
travels a distance b inside region ІІ before finally coming to 
rest. The value of vo is 


Region -I / 
9 РА Region - Il 


— S5 — 


abh 3 |арһ 
A) ,/—— В) —,/—— 
(А) у (72471 
с) 4 faeh р) [42h 
КАШ! з M 


Space for Rough work 
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3. A block A of mass m and a box B of same mass are 
lying on a horizontal surface as shown in the above 
figure. The coefficient of kinetic friction between the 
block and horizontal surface is pa, while that 
between the box and surface is ив. Given that ив > 
ua. At t = 0, the position is as shown in the figure 
and both are simultaneously given a velocity vo to 
the right. The time after which block will collide with 
the right end of the box is 


2(L - /) 2(L- 0) 
А eee (В) eros 
(us —Ha)9 (нь +H, )9 
4(L+ 0) 400-0) 
(С) етан үлі (О) 
(us =, )9 (нь = )9 
4. It is observed that only 0.39% of the original radioactive sample remains undecayed after eight 


hours. Hence choose the incorrect statement. 

(A) The half life of that substance is 1 hr. 

(B) The mean life of that substance is 1/In 2 hr 

(С) The decay constant of the substance is In 2 їг” 
(D) The half life of the substance is 1/2 hr 


5. The figure shows a hollow circular tube fixed to a frictionless 
horizontal table. It is the top view of the arrangement. A ball A 
is shot into end A of the tube to leave the other end B at high 
speed. The balls diameter is slightly less than the internal 
diameter of the tube. Which of the paths below will the ball АВ 
follow on the table after it leaves the tube? 


(A) (B) 
ті 7 
(C) 


(D) None of these 


Space for Rough work 
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A mass m on the end of an ideal spring stretches the spring 
to a length / when at rest. The mass is now set into motion 


so that it executes up and down vibrations while swinging Ч 
back and forth as a simple pendulum. The mass moves in a | 
figure eight pattern in a vertical plane a shown in the figure. т 
The force constant of the spring assuming small oscillations CX» 
is 
(A) mg (B) 2mg 
£ k 
4mg mg 
C) —= р) -” 
(C) 7 (D) 5j 


When an ultrasonic waves travels from air into water, 

(A) waves bends towards the normal 

(B) frequency of waves changes from air to water. 

(C) speed of ultrasonic wave is greater in water than that in air. 
(D) speed of ultrasonic wave is less in water than that in air. 


A narrow tunnel is made through the earth of mass M and radius R from the centre to the surface. 
The speed (in m/s) with which a particle should be projected from the centre of the earth through 
the tunnel so that it escapes to the space is 


(А) J2gR (B) JgR 
(С) J3gR (D) 2/gR 


A cubical block of volume v and density 3p is placed inside a 
liquid of density p and attached to a spring of spring 
constant k as shown in the figure. Assuming ideal spring and 
pulley and spring is attached at A which is at R/2 from 
centre. The compression in the spring at equilibrium is 


(A) ича (В) ad 
3pvg pvg 
(C) k DIST 


Space for Rough work 
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10. 


11. 


A conductor having uniform linear charge density 2, is placed in 
circular form in 3 quadrants with different polarities as shown in 


the figure. Let E, be the electric field at O. Then the angle 
made by E, with the line along y-axis is 


(A) tan" B (B) tan" (1) 


(C) tan" B (D) None 


The pulley and the string are light and all the surfaces are frictionless. 


The system is initially held at rest and The string is just taut. The 1kg 
block on the plane is suddenly imparted a velocity of 5m/s to the left, 
and the system is simultaneously released. Find the displacement of 
the 1kg block (on the plane) after 3s. [Take g = 10 m/s?] 

(A) 10m (B) 20 m 

(C) 30 m (D) 40 m 


1 kg 


A light thread is wound on a disk of mass m and other end of 
thread is connected to a block of mass m, which is placed on a 
rough ground as shown in diagram. Find the minimum value 
of coefficient of friction for which block remain at rest: 


(A) (B) 


(C) (D) 


|= wo] 


A milli ammeter of range 5 mA and resistance 0.5 Q is joined 
in a circuit as shown. Find the value of current for which 
meter gives full scale deflection when A & B are used as 
Terminal: 

(A) 50 mA (B) 5 mA 
(C) 100 mA (D) 1A 


Space for Rough work 
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In the circuit shown, the batteries E; = E = 1 V, E52 2.5 V 
and the resistances R, = 100, Re = 200. The potential 
difference across the capacitor is 

(A) 0.2 V (B) 0.4 V 
(C) 0.5V (D) 1.2V 


A horizontal spring mass system of mass M performs simple harmonic motion of amplitude ao 
and time period Tp. When the mass M passes through mean position another stationary mass M 
sticks to it and both move together. If a and T be new amplitude and time period. Then 


a 
А) а--2- B) а-а,/2 
(A) Je (B) 0 
(с) T» e (D) None 
J2 

System is shown in figure. Assume the cylinder 2u m/s 
remains in contact with the two wedges. The velocity US б 
of cylinder is 

d 25-21 CN 
(A) V19- 448 = mis (B) ыг m/s 
(С) V3v m/s (D) V7um/s 


Consider the following statements for a particle moving in an elliptic orbit under the influence of a 
central force: 

(1) The radius vector covers equal area in equal time. 

(2) The motion takes place in a plane. 

(3) The angular momentum is constant of motion. 

Which of options given above are correct? 

(A) 1 & 2 only (В) 2&3 only 

(C) 1&3 only (D) all 


Space for Rough work 
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20. 


21. 


22. 


А person is standing on а weighing 
machine placed on the floor of an elevator. 
The motion of the elevator is shown in the Velocity 
adjacent diagram. The maximum and the (upward) 
minimum weights recorded are 66 kg and 


57 kg. The magnitude of the upward 10 40 60 
accelerations is [Take g = 10 m/s?.] Time in seconds ————> 
(A) 1 m/s? (B) 0.5 m/s? 

(C) 2 m/s? (D) 0.25 m/s? 


When a charge particle of charge 2и c and mass 1 gm is released at origin in gravity free space 
having E - E,j and B - -B,j (Eo = 10? М/с and BO = 57). Then its speed 

(A) depends only of X co-ordinate (B) depends only on Y co-ordinate 

(C) depends only on z co-ordinate (D) depends only on X, Y, Z co-ordinate 


A neutral metallic finite block is placed at large but finite distance from a large charged sheet in 
the middle space in front of sheet. Then the block will be 

(A) Attracted towards the sheet (B) Repelled away from the sheet 

(C) Depend on nature of charge on the sheet (D) Zero force on the block 


Two equal masses hang on either side of a pulley at the same 
height from the ground. The mass on the right is given a 
horizontal speed, after some time. 

(A) The mass on the left will be nearer to ground. 


(B) The mass on the right will be nearer to ground. ээн 
(C) Both the masses will be at equal distance from the ground. 
(D) Nothing can be said regarding their positions. Е|--!--- р ард 


О is the centre of mass of a body of mass М as shown in the figure. 
A, B, C are three different point on the body. OB = 8 cm, OC = 10 
cm, BC = 6 cm and OA = 10 cm. Which of the following can be 
written by using parallel axis theorem? lo is the moment of inertia 
about the axis passing through point O and perpendicular to plane of 
object. 

(A) Ip = lc + M(BC)? (B) Ic = lg + М(ВС)? 

(C) l4 = Io + M(OB)? (D) None of these 


Space for Rough work 
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A solid sphere of radius R, and dielectric constant ‘k’ has spherical cavity of radius R/4. A point 
charge ан is placed in the cavity. Another charge аг is placed outside the sphere at a distance of 
r from а. Then Coulombic force of interaction between them is found to be ‘F,’. When the same 
charges are separated by same distance in vacuum then the force of interaction between them is 
found to be Р, then 


(А) Fi = ҒӘК (B) Fo = ЕК 
1 

(С) F4. F2 = (D) Е; = F2 

The relation between R and r (internal resistance of the battery) for MUN MUR 

which the power consumed in the external part of the circuit is Ed 

maximum. $n ŠR $n 
г Lumu 

(A) R=r (Не R 4R 

(C) R=2r (D)R=1.5r ae 


An equilateral triangular loop having a resistance R and length of each side '/' is 


placed in a magnetic field which is varying at E = 1 T/s. The induced current 


in the loop will be 


43 e 4 gp 
A UR B) в 
43 R 4 R 
()-Г (D) Be 


The temperature of a mono-atomic gas in an uniform container of 
length 4” varies linearly from To to T, as shown in the figure. If the 
molecular weight of the gas is Mo, then the time taken by a wave 
pulse in travelling from end A to end B is 


3(T, - T;) 


2L 3M 
A B 
A KE e 5RM,L 

2L 3M M, 
i qe ие RC 15) 


Space for Rough work 
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27. 


28. 


29. 


30. 


12 identical rods made of same material are arranged in the 
form of a cube. The temperature of ‘P’ and ‘R’ are maintained 
at 90° C and 30°C respectively. Then the temperature of 
point ‘V’, when steady state is reached, 

(A) 65°C (B) 60°C 

(C) 20°C (D) 50°C 


A spring block system with mass of block m and spring constant K (all 00000 m — 
the surfaces of block are perfectly reflecting and smooth) is placed оп а = 
smooth horizontal plane as shown іп the diagram. А light beam of 


intensity | is switched on from rightwards. Find the amplitude of 
oscillations of the block. 


| 2l 
(A) КС (В) КС 
Al 
(C) KC (D) Zero 


A rod of mass M and length L is placed on a smooth horizontal table and is hit by a ball moving 
horizontally and perpendicular to length of rod and sticks to it. Then conservation of angular 
momentum can be applied 


(A) About any point on the rod (B) About a point at the centre of the rod 

(C) About end point of the rod (D) None 

Magnetic force on a spiral carrying current lọ and placed in magnetic | 

field Bo parallel to the plane of spiral as shown in diagram, will be у © 
nearly (initial point, final point and centre lie on a line) --»8 
(A) Zero (B) kB, (r -5 ) =F 


Вог 


(С) kB, ( +r) (0) : 


Space for Rough work 
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Chemistry PART - Il 


ЅЕСТІОМ – A 
Single Correct Choice Туре 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1: The pressure (Р) and density (р) of a diatomic gas [y=Z]enanges from Р; p, to Pops. ЇЇ 
Pic 32, the value of n is: 
P2 P, 
1 
А) 32 B) — 
(А) (В) 42 
1 
С) 128 D) — 
(C) (D) 164 
2. 0.2 mol of NH4CI are introduced into an empty container of 10 litre and heated to 327°C to attain 
equilibrium as NH,CI(s) ——MNH, (9) - HCl(g) , Kp = 0.36 аш? The quantity of solid NH4CI left 
is: 
(A) 0.02 mole (B) 0.078 mole 
(C) 0.095 mole (D) 0.035 mole 
3. Which of the following alcohols will give same alkene on reaction with conc. H2804? 
OH 
OH 
OH OH 
IV 
(1) (11) (11) (>) 
(A) | and Il (B) Папа 111 
(С) 1, Папа III (D) Il, Шапа IV 


Space for Rough work 
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4. The correct set of reagents for the following conversion is: 
О 
(CH, ), снсоон— J 
| 
O 
(A) Р,/, Na, conc. Н.5О, (B) P2Os, ШАН, 
(C) Р», Na, P£OJA (D) P2054, H20, Р.Л», Na 
5. Order of basic strength of the following compounds is: _ 
О О 
yas У Хон; Мн, 
(1) (1!) (Ш) (IV) 
(А) IV 3 I» 15 III (B) IIl » Il 3 IV 31 
(С) II » Гэ» IV » 1 (D) II » IIl » 1» IV 
6. When K;CrO, is added to CuSO, solution there is formation of CuCrO, and CuCr;O;. Formation 


of CuCr?O; is due to: 

(A) basic nature of CuSO, solution which converts CrO{ to Сг,О? 
(B) acidic nature of CuSO, solution which converts CrO7 to Cr,O^ 
(C) CuSO, has a typical property of converting CrO7 to Сг,О? 

(D) none of the above is correct 


7. Amorphous boron is extracted from borax by following steps: 
Borax — 9 S H,BO, —“ >B,0, —2 Boron 
What are (X) and (Z)? 


(A) Н:5О,, AI (В) HCl, C 
(C) HCl, Fe (D) Н.50,, Na 
8. Heat of neutralisation of strong acid and strong base under 1 atm and 25°C is — 13.7 kcal. If 


standard Gibbs energy change for dissociation of water to H* and OH is — 19.14 kcal, the 
change in standard entropy for dissociation of water іп cal К' mol” is: 

(A) 18.25 (B) 110.2 

(C) - 18.25 (D) none of these 


Space for Rough work 
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A metal crystallises in bcc lattice. The 96 of fraction of edge length not covered by atom is: 


(A) 10.496 (B) 13.496 

(C) 12.496 (D) 11.496 

E --1.66 V and Ksp of А(ОН)ҙ = 1.0 x 10%. The reaction potential of above couple at 
pH = 14 is: 

(A) -2. 81V (B) + 2.31 V 

(С) + 1.01% (D) - 1.01 V 


Which of the following is correct option of reagent for the given conversion? 


CH, —> COOH 


Br, /hv, 77 MgCl, Br, / hv, НСООН 
В) суп, < “мас, Br, /hv, KCN/H,O* 


Br, /hv, ^^ MgCl, Br, / hv, NaNH,, НОМ, H,O' 
(D) Cl, /hv,CH,MgBr,Br, /hv,CH,COOH 


Which is correct statements about P4Os and P4010? 

(A) Both form oxyacids НзРОз and H3PO; respectively. 

(В) In P4O, each Р is joined to three O and in P4040 each P is joined to four O atoms. 
(C) Both of these 

(D) None of these 


50 mL of a solution of NazCO3 neutralizes 49.35 mL of 4 М НСІ. The reaction is represented as 
CO? «2H' —o CO, +H,O 

The density of this Ма:СОҙ solution is 1.25 g mL”. The percentage of Ма„СО» in it is: 

(A) 47.7 (B) 37.7 

(C) 26.7 (D) 16.7 
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14. In the extraction of copper, the reaction which does not take place in Bessemer converter is: 
(A) 2CuFeS, +O, ——>Cu,S + 2FeS + SO, (B) 2Cu,0 +Cu,S—~>6Cu + SO, 
(C) 2Cu,S +30, —— 2Cu,0 + 280, (D) 2FeS +30, ——2FeO + 280, 
15. In the following compounds of manganese what is the distribution of electrons on d-orbitals of 
manganese? : " 
() [Mn(H20)«]"* (ii) [Mn(CN)g] ^ 
(А) t,e, in both (B) t2,e," in both 
(С) б.е? in (i) and бе, in (ii) (D) t3,e,° in (i) and t2,e," (ii) 
16. n 
CI-C О 


Ссі UAM, y шини >(X) 


ай! 
О 


The final product (Х) is: 


(A) of (B) 
(C) O (D) % 
17. Хо p 
њод +В 
5 ANN SSS AS 


Compounds A and B can be differentiated by 
(A) 2, 4-DNP (B) Fehling solution 
(C) Lucas reagent (D) NaHSO; 
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OH 
Ox. 
—' _, Major product 


(С) (D) 
HO 

HO 
Arrange the following reactions ion decreasing order of electrophilic addition reaction: 
нас PE нас 

жакс а К г: == огсон, —95 

H3C H3C—O H4C—NH 

0) (1) (1) 
(A) 1-1» Ill (B) IIl 5 Il 5 I 
(€) II 5 III 5 1 (D) |= II - III 


Reductive ozonolysis of alkene СН gave СН; - CO - СН», СН» - COCHO and 
ОСН - CH;CO - CHO in 1 : 1 : 1 ratio. Which of the following is the most likely structure of 
alkene. 


(A) (B) 
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21. 


22. 


23. 


24. 


25. 


Temperature of 4 moles of an ideal gas is raised from 300 K to 350 K. What is value of 
^H — AE for this process? (R = 8.314 J J ток?) 

(A) 0 (В) 415.) 

(С) 41.5 (D) 1660 J 


Ksp of CdS is 8.0 х 10%” and that of H;S is 1 x 1022. 1 x 107“ М CdCl solution is precipitated on 
passing H2S when pH is about 


(B) 6 
(C) 5 (D) 7 
For the following equilibrium reaction N,O,(g)——=2NO,(g), МО, is 50% of total volume at 
given temperature. Hence, vapour density of equilibrium mixture is: 


(A) 34.5 (B) 25.0 
(C) 23.0 (D) 20.0 


To synthesize 


Which of the following reactants cannot be suitable: 


(A) О (В) О 
CH5—CH; , CH3MgBr СНз , CH4CH;MgBr 
(C) CHO (D) О MgBr 
CH4CHMgBr 
CY | | i њо cu, сњ | CY 


The number of stereoisomers possible for the compound 


њо (С) он-он ононсоон is 


2 (В) 4 
6 (б) 8 


Space for Rough work 
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Aspartame, an artificial sweetener is peptide and has the following structure: 


n COOH 
NH—C 
о--с, NH 
OCH; 


Free amino acids obtained by the hydrolysis of aspartame are 


(A) (B) O COOH 
нА 


МН, Мн; 
HOOC 
(C) 9 (0) Both (А) апа (С) 
n C—OH 
HO—C 
Ын; 


Haworth projection of a-D-glucose is 


(A) СНОН (В) 


H OH 
(C) Both (A) and (B) (D) None of these 
Which of the following is having highest bondlength? 
(А) МО” (В) МО" 
(С) СМ” (D) СМ" 


А 0.001 molal solution of Pt(NH3)4Cl, in aqueous solution decreases the freezing point by 
0.0054°C. If K; = 1.86 K kg тог”, What is the formula of the complex: 


(A) [Pt(NH3)4CI4] (B) [Pt(NHs)sCl]Cls 

(С) [Pt(NHs)4Cl2]Clo (D) [Pt(NH3)3Cl3]CI.NH3 
Holm’s signal can be given by using 

(А) СаС: + СаСМ, (В) CaC» + СазР; 

(C) СаС» + CaCO; (D) СазР: + CaCNe 
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Mathematics PART - Ill 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The points A(3, 4) and В(4, 3) lies on same or opposite side of the line ax + by + c = 0, (a, b, с є 
R^) in which origin lies and Р; and Р, are length of perpendicular from A and B to the line such 
that 2P, + ЗР» = 10 then the line ax + by + c = 0 touches the circle 


(A) x - 18* « (y- 17! 24 (B) EC Та 
(cy [x EC т). (р) (x -3)° + (у -6)* - 4 


If a hyperbola whose foci аге (2, 4) and (4, 6) touches y—axis then equation of hyperbola is 


2 2 2 
(A) (ax +y 8)? (x -3y +14) -20 (B) (х-3у-7) (х-3у-8) 24 
4 2 8 
2 2 2 2 
(C) (3x-«y-8) (х-3у-14) E (D) (х-3у +14) (Зх+у-8) _ 20 
2 8 2 8 
х“ - 14x? +25 | 
f(x) = E , zeroes are of the form а+ Jb , a, b e z then a + b is equal to 
Х---2 
x 
(A) 5 (B) 6 
(C) 7 (D) 8 


The number 916238457 is an example of nine digit number which contain each of the digits 1 to 9 
exactly one, it also has the property that the digit 1 to 5 occur in their natural order, while the digit 
1 to 6 do not. Number of such numbers are 

(A) 2268 (B) 2520 

(C) 2975 (D) 1560 
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Let z = 18 + 26i, where z = a + ib (a, b e R) is the cube root of z having least positive argument 
then the value of ab(a + b) is 
(A) 18 (B) 12 


(С) 10 (D) 410 


A parabola touches two given straight lines originating from a given point. The locus of mid-point 
of portion of any tangent. Which is intercepted between the given straight line is 

(A) parabola (B) ellipse 

(C) straight line (D) hyperbola 


24, 22 and za are three points on a circle centred at origin. A point z is chosen on the circle such 
that the line joining 2 and 2: is perpendicular to the line joining 22 and za. Which of the following is 
true? 


(A) 221 + 2223 = 0 (В) 22- 2 + 2223 = 0 
(С) 22 + 2 + 2223 = 0 (D) 223 – 2223 = 0 

1 

n E 
Let C, - | шини then lim n? -C,, equals 

| sin (пх) по 

п+1 
(А) 1 (В) 0 

1 

C) -1 D) — 
(C) (D) 5 


We have 21 identical balls available with us which we need to be distributed amongst 3 boys A, B 
and C such that A always gets an even number of balls. The number of possible ways of doing 
this is 

(A) 112 (B) 120 

(C) 126 (D) 132 


1 
The equation ха”а- ах- 2а,а> 1;а, х e В has 
x 


(A) only one solution as x = 1 (B) only positive solution as x = 1 
(C) infinite solutions (D) none of these 
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11. 


15. 


A card from a pack of 52 cards is lost. From the remaining cards two cards are drawn at random 
and are found to be spades. What is the probability that the missing card was a spade 


1 11 
(A) 5 (B) 50 

6 1 
(0) 55 D 


The latus rectum of a conic section is the width of perpendicular line segment through the focus. 
The positive difference between the lengths of the latus rectum of Зу = x° + 4x — 9 and x° + 4y* — 
6x + 16y = 24 is 


(B)2 
5 
(D) 2 


Let A be a (n x n) matrix with |A| = 4, B is the adjoint of the matrix 2A such that |B| = 1024. What 
is the value of n? 

(A) 3 (B) 4 

(С) 5 (D) more than 5 


Suppose that the domain of the function f(x) is set D and the range is the set R, where D and R 
are the subsets of real numbers. Consider the functions: f(2x), f(x + 2), 2f(x), Ө ; 02. If m 


is the number of functions listed above that must have the same domain as f(x) and n is the 
number of functions that must have the same range as f(x) then the ordered pair (m, n) is 


(A) (1, 5) (B) (2, 3) 

(C) (3, 2) (D) (3, 3) 

Let а), а, ..... а, be the sides of a regular polygon inscribed in a circle of unit radius. If 

(3, ха, +а, x85... 8, ха,| = (8,:4, +а,:аз +.....+а, -a,] smallest possible value of n is 
(A) 4 (B) 6 

(C) 8 (D) 12 


Space for rough work 
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2n«1 


Let us consider f(x) = 1 - x + [x] -[1 – x] and g(x) = 1 - x - lim (cos^" xx) 
noo 


(A) the graph of f(x) is a straight line passing through origin. 
The graph of g(x) is straight line passing through origin 

(B) the graph of both f(x) and g(x) is a straight line not passing through origin 

(C) the graph of f(x) is a straight line passing through origin whereas for that of g(x) is not passing 
through origin 

(D) will not be a straight line for either of the curve 


Let f(x) = [x] + {x}: R > R, then area of figure bounded by y = f '(x), y = 0 between the ordinates 


X= 5 and x = 5 is (where [.] and 1.) represent the greatest integers and fractional part functions 


respectively) 
1 40 
(A) sz o +1] (В) = 
40 1 
© == (0) sz -1) 


sec’ a 5 sec^p 


What is the minimum value of 5 5 
tan^p tanta 


fora, Bz kez? 


(B) 
(C) 8 (D) 16 


Consider straight line ax + by = c where abc е R* and а, b, c are distinct. This line meets the 
coordinate axes at P and Q respectively. If area of AOPQ, ‘O’ being origin does not depend upon 
a, b and c then 

(A) a, b, c are in GP (B) a, c b are in GP 

(C) a, b, c are in AP (D) a, c, b are in AP 


In а AABC, а, c, ZA are fixed. The third side may have two possible values say b, and b». It is 
given that b» = 204. Then find the value of 8 Л +8sin? А 
a 


(A) 1 (B) 2 
(C) 3 (D) 4 

If A is an invertible idempotent matrix and B = 7A’ + 6А® + 5A°+ ..... + A then [В| is equal to 
(A) 7 (B) 14 

(C) 28 (D) 35 
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22. 


23. 


24. 


25. 


26. 


Find the number of triangles formed by the lines represented by x? - x? -x- 2 = 0 and x y? 2x y 
-4х-2у-4у-8-0 

(А) опе (B) two 

(C) three (D) none of these 


Let f(x) = sin? x + à sin? x for — 5 <X< 5 and à > 0. The interval іп which à should lie in order 


that f(x) has exactly one minimum and one maximum is 


(40-22 (В)0-1-«1 
(C)1<A<2 (D)1<A<3/2 


If P(x) = ax? + bx + c leaves a remainder of 4 when divided by x, a remainder of 3 when divided 
by (x + 1) and a remainder of 1 when divided by (x — 1) then P(2) is 

(A) 3 (B) 6 

(C) -3 (D) -6 


Let L; : 2x + Зу + p — 3 = 0 and L; : 2х + Зу + p + З = 0 be two lines and p e 2. 
Let C : х? + y? + 6x + 10у + 30 = 0. If it is given that at least one of the lines L; Lz is chord of C the 
probability that both are chords of C is 


2 3 
(A) 5 (B) 5 
4 5 
(С) 11 (б) 11 
If lim Тэс ЛЕ” z then the range of x is (n e N) 
n> n(x —2)° « n. 3"*! - 3" 
(A) [2, 5] (B) (1, 5) 
(С) (71, 5) (D) (-, oo) 
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The coordinate plane is constrained by the hyperbola x? — y? = 4 so that only the region exterior of 
the hyperbola is accessible what are the possible values of the ordinates of the center of a 
circular disc of radius 4 where centres lies on the y—axis? 


(A) (-о, - 42 ]u| v2, =) (B) (-о, -243 |023, ©) 
(С) (о, -V6)u[ v6, х) (0) (-% - 246 |u| 246, х) 
If |x? -Z4 sinx-2|= Ix? — 2] Біпхіз = then 

4 4 
(A) x e(0, v2) (B) хє(-42, V2) 
(C)x eR (D) хє(-42, 0) 


A plane P makes intercepts with the axes, the sum of whose square is a constant equal to K*. 
The foot of the perpendicular from the origin P is (2, А, à) the value of à in terms of K is 


(A) “УБ (В) “55 

(С) 5 (D) = 

Let СЕЕ then the range of g(x) = eint) + соз ОО is 
(A) (1, 29^ | (в) [1, 272) 

(с) (1,27) (D) (1, 2) 
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Physics PART -| 
ЅЕСТІОМ – А 

1. .. Net force оп the system is 

F = 3 mg sin Ө – uk 3 mg cos Ө 

дэээ 3mgsin6—3u,mgcos Ө omis 
3m 

2. Consider an arbitrary moment when the wedge has travelled a distance x 

into region Il. 


The area of the top surface inside the region Il = ax sec Ө 

Force on it = ax sec 0 AP = ax sec 0 [AP =1] 

Component of the force opposite velocity = ax sec 0. sin 0 = ax tan 0. 
If it further moves by dx then the work done = ax tano dx 


b 
1 ту? = atan 0| хах 
2 0 


[арп 
=» Vo = M 


3. Sa = Vot - 107 
2 
Sp = Vot - 2 Ü 
B = Vo 2189 
Sa- Sg=L-/>t= 2-2) 
(иь -рА)9 

4. N/N, = e™ 
5: First law of motion. 
6. For vertical oscillation time period 


тү 24 ” | 


For the transverse oscillation period of simple pendulum T; = 2r |: 


But 2T; = T, k= 219 


8. SM o Tg 
oR 2 


=> v= {ЗА 


9. Tension in the string T = mg – Ев = 3pvg - руд = 2pvg 
Balancing torque 
kxR/2 = TR 
=> х= 2T/k = 4pvg/k 
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Il and IV quadrant field will be added. 


1600 x 10° 
Vp =——, = 4 m/s 
4x10 
-6 
Va = se = 8 m/s 
2x10 
1 
Pa Вв = DPA (Ус Ve) - pgh 
h = 3.6 mm 
mg-T=ma_ --- (1) 
т? a 
T= = ----- 2 
ш л. 
Егот (1) апа (2), а= 3 &T 5 umg 
23 
=з 
J41x0.125xI 
Jı = 50 mA 
[= 50 + 5 = 55 mA 5 mA 
І 
Let V, апа V, be components of velocity. At contact point A V. 
and B, 


the velocity along normal should be same. 
ucos60* = V, cos30* - V, cos 60" .... (1) 
v, =2u 


v= VIVI 


1 
Еу = 2mv? 
аву 2 
Magnetic force will not do any work. 
Conceptual. 
Now downward force on the right Т T 
block is more. 
mg mg 
lc = lo + М(ОС)? = 1, + М(ОВ? + ВС?) = Is + М(ВС)? 


Coulombic force between them remains same. 
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24. Circuit is forming a wheatstone bridge Reg = 2R Gn Gi 
For maximum power transfer 2R = r. ін 3 
R 
ШЕ ЛҮ муу 
R 4R 
WWW 
€ r 
25. ф- УЗ гв 
4 
= dé = УЗ г dB 
dt} 4 dt 
= V3 


R 4R 
d 
26. om YRT _ SRT шоо 
ай БЕН | 


dx = C. dt = өң іт, (4 5) To T. 


3M, L ер 
t 2L 3M 
(JT, + JT.) VOR 
2f. Equivalent circuit is 20: y В; 
шеме гү 
28, В, 
Р (900) R, R (30°C) 
28. Leftward Force = Қы 
C At 
29. Conceptual, torque of pseudo force. 


30. Effective length = (r2 + r1) 
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Chemistry PART - Il 


SECTION – A 


Y Y 7 
tese sa son 
2 1 Po 
7 
=(2)5 = 27 –128. 


2. NH,CI—=NH, (а) “НСІ 
t-0 0.20 0 0 
At едт. (0.2 — x) x x 
Ks = Pun, x Pha =P? >P = Kp 
= 40.36 = 0.6 atm. 
V | 0.6x10 


МН; formed 2252 
RT 0.0821х600 


= 0.122 mole = moles of МН,С! decomposed. 
2. Moles of МНС left = 0.2 — 0.122 = 0.078. 


7. М№а,В,О, +H,SO, ——>Na,SO, +Н,В,О, 
(X) 
H,B,O, + 5H,0 —— 4H,BO, 
2H,BO, —~>B,0, -3Н,О 
B,O, + 768 + ЗМ№а,О 


8. AG? = АН? - TAS? 
H,OL—À5H'«OH АН -137 kcal 
_ AH?-AG® _ 13.7+19.14 


AS? = = 
T 298 
= 0.1102 kcal mol! = 110.2 cal k” mol” 
9. In bcc, r = = 


Edge length = а 
г. Edge length not covered by atom = a — 2r 


43 P 


-а---ха-а 
хас 


Tz 


x100 = 0.134x100 = 13.4% 


г. percentage fraction not covered = 
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10. 


13. 


15. 


17 


AP* + Зе А! К---- 


Al(OH), === Al" +30H" 


pH = 14, [Н] = 1 x 10^ 
(OH) 21M 
Ksp= [AP"]1]? 
3 (AP) - 1x10 M 
0.0591 1 
Е-Е?” lo 
з TAR] 


= -1.66 МЫЗ! оргон = 1.66 


--2.31У 


Вг 
Ж 
сн Ch CH Cl H3C MgCl СН,СН,СН, Вг; /һу PW | 
4 hv? 3 > ——— A BESTEN C=N њо у ИТ 


0.0591 x33 


M,V, 21 MV as 
CO; | = H 

(C0; )- 2 (H') 

_, Mı x50 4х49.35 <М,-1.974 
1 2 

Ma Xxdx10 _ 4 974 Ххх1.25х10 
mg 106 

x =16.7 


H20 is weak field ligand while CN’ is a strong field ligand. In complex (i), the distribution is t3,e,” 


2470 ! 
i.e. all electrons are unpaired while in (ii) complex, the distribution is е, 1 
paired while one is unpaired. 


СІ-С O HO 
1285 ЦАН, 
—— Cone. HS0, 
CI-C HO OH 


Ó 
“ы ES NA sro ш---- | + 
z OH \ <аун ^e 


(B) 


i.e. two t5, orbitals are 


Aldehyde and ketone can be differentiated by Fehling's solution. 
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18. : 
он OH, 
@ 
О Ox 
H+ 
22 
О 
Ё ГҮ 

02 HO 


2 


——— 


19. The rate сап be compared by 5 of carbocation. 
Хө Ф Хө 
С-- 4 2877” j| 
f H,C—O =й 


0) (1) (1) 


N has more tendency to donate electron than О. 
21. H=E+PV>H=E+4nRT 


Н; = Е; + nRT; 

(Ha — Hy) = (E2 - Ey) + nR(T2 - T4) 
=> AH- AE = nRAT = 4x8.314 x 50 
= 1660 J 


22. — H,S——282H' «S* 
CdS Са? + 5°- 
К. —= (cd |8”) 
->8х1077-1х10:4|5% | 
iu 78109 м 
ен | 
2 "Txgxio? 2 0x10 
n [H | 2125x107 
[Н`] = 1.11 x 10? 


“pHe5. 
23. №О, (g)—2NO, (9) 
1 0 
1-x 2х 
(1-х) 


Total moles = 1 —x + 2х = 1 + х 
Since PV = nRT, У хс п 


% of NO, = _2Х 
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1 
МХ- 


3 
D Theoretical VD 
(1+x)=—= 
d Experimental VD 
Qoae odore a 
3 d 4 
28. Species МО” NO* СМ” СМ” 
Bond order 2 3 3 2 


Bond order ос ——— ——— 
Bondlength 


Bondlength of МО” > СМ” due to greater number of antibonding electrons. 


29. AT, =ixK, xm = 86x0.001 
= 0.0054 = ix 1.86 x 0.001 
ic 1с кт 

1.86 x0.001 


i.e. there are 3 ions in the solution of complex. 
So, [Pt(NH3)4Cl2]Cls is the correct choice. 


Mathematics PART - Ill 


SECTION - A 


2(3a+4b+c)+3(4a+3b+c)|_ 
Ма? +b? 

37 18а--170--5с 210 
Ма? +b? 
Barl bec 
5.65 Б _9 


Va? +b? 


2. b^-4x2-8, 2ae = /40 
ae? = 10 =b + а? 
>a =2 
Centre = (1, 5) 
Equation of transverse axis = x — 3y + 14 2 0 
Equation of conjugate axis = Зх +y – 8 = 0 


(3x+y-8) (х-3у-14): 


10 


Equation of hyperbola = 


20 
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—x^b-2x-5-20 
х. 24 v4 +20 
i 2 


d LONE 


6 places can be selected іп С; ways and 6 can be placed only at 5 places, except the right most 
of other 6 selected. Remaining numbers i.e. 7, 8, 9 in 3! ways 


Hence number of ways = °C, -5-3! 


z= 18 + 28, r- 10/10, tano - 2, Ө (o 5-3 (o d 


1/3 
. 2/3 = (104/10 (cos 0 +іѕіпӨ)) = 470 [coss «isin£ 


-—15 
tan0 = ol] [t= tan 3 


1-31? 3 
0 1 

=> tan--— 
3 3 


2/3 -341,а-3,0-1 


Let parabola is у? = 4ax 
a = atit», В = a(t + te), О = (atits, a(t: + t3), R = (ан, а( 15) 


Let T = (h, k) then h = 22 (t +t) = = 


tg 
2 
2k = a(t; + te) + 2ats = pm 


The locus id 4ax — 2By + B° = 0 


We observe that 0 = ф 

because of perpendicularity of two secant 

Now ZSOR + ZSOQ - ZSOP = п (0 = 4) 

= (arg(za) - arg(z) + (ага(22) — arg(z)) — (arg(z:) - arg(z)) = 
Tt 

=> arg(Zs) + аг0(22) = x + агд(21) + arg(z) 

= afg(ZoZ3) = n + arg(zz1) 

=> 272734 = —ZZ4 

=> 2724 + 2223 = 0 


1 -1 
L= lim r?.C, = ША бэ 
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Р tant 
| Пя 
sin t 
L= lim 22) (Applying Leibniz rule) 
noo 
n 
9. We have to find non negative integral solution of equation 2x + y + z= 21 


Note that x can take a maximum value of 10 and a minimum value of 0. 

We rearrange equation so that we get an integer equation with y and z as variables, x as a 
constant 

У+2 = 21 – 2х 

The number of non negative integer solution is 2' ?**?^!c, = 22720, = 22 – 2x 

We now add the number of solutions so obtained for all the possible values of х. 


10 
The total number of solution is therefore 2 (22 -2х)-132 
х-0 


10. Asa>0=>R.H.S. > 0 hence x > 0 
Applying AM > GM we get, 
1 


= 1 
хах +—a* ДЭ 
X >a х/2 


1 
But X+— >2Vx>0 
Х 


X+— 


1 1 
= 2 E 2 >2ауа>1->1.Н.6.>2а and equality holds if x = 1. 


ty 203 
4 56 11 
11. The required probability ї5р----2---22------- 
1 258: em 50 
х + 
4 51C, "185 


12. (x42) = s[y S = latus rectum = 3 


(x-3 (у+2)? 
72 T 7 2 
E 
2b? 2.49 


Latus rectum = —— = = = 7 
a 4.7 2 


Other conic is 


=1 which an ellipse is 


Positive difference 2 -3- t 
2 2 


13. B = adj (2A) = |B| = [2A|' 
ТБ 


100424 ^ 200") 
910 _ on^«n-2 
n=3 


НІ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18. 


19. 


20. 


22. 
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2f(x) and оо have the same domain as f(x), f(2x) and f(x + 2), (4 have the range as f(x) 
m=2,n=3 
T 


Verify by f(x) = sin! х,а: |x| < 1, В: E z) 


a, «| = [lo] sin = 


2 ES 2 
а, :а,|= @|&„|сов=—= 


2n 2n 
nsin — = ncos — 
n n 


2n 2n T 
tan =1= = Тл + 
n n 4 


8 


БЕТТІ 
Smallest possible value of n corresponds to m = 0 > n= 8 


1 (х) = [1+ Jod 
5 
А = | ШЕГІР 


1/2 


- ж dx + j Ite а] йв + 5 = 56402 - 1) ѕа. unit 


1/2 1/2 


tan? a >a, tan? B > b 


2 2 2 2 2 2 1/4 1/2 

(а+1) | (b+1) -la E haaat fa 1| Банн 25 
р а b b а а b a b baa b a 
0 0 1 
2 
д= |0 £ 1-10 A 
2 b 2 ab 
AEN 
a 


If A is independent of a, b, c then C° = ab a, c, b are GP. 


Using cosine rule b? — 2bc cos A + (c^ — а?) = 0 
bi + bo = 2с cos А bibo = c^- a 


Using b» = 2b, 
8-2 
bi = cos A and b? =" —2 
2 2 2 
40 eos? A = © > ->9(с?- a?) = 8c? cos? A 


- € 148sin? A -3 
a 


Х”-х-х-2-0-2(Х-2)(Х-х-1)-0-эх-2 2. (1) 
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xy «2xy«4x-2y* -4y -820— (x-2) (y?+2y+4)=0>x=2 ... (2) 
Both the equation represent same line. So number of triangle formed are zero. 


23. (х) = зіп x + Asin? x 
f (х) = 3 sin’ x cos x + 2 sin x cos x 
for exactly one minimum and one maximum 


f' (x) = 0 at two points in "1 
2 2 


3, 
therefore f' (x) = 0 = cos x = 0 or, sin x (3 sin x + 2 à) = 0 > sin x = E orsinx20, cosx# 


0 
-23 


«1 


>-1< 


= \ < 3 but4»020«2A« 9 
2 2 


24. Р()-ахаӛхес 
P(x) = Qi(x) + 42 Q(x + 1) + 32 Оз(х – 1) + 1 
Р(0)-с-4 
P(-1)2a-b«4-3(b-a- 1) 
P(1)=a+b+4=1 (b+a= 3) 
Ы--1,а--2 
P(x) = 2x°-x +4 
Р(2) =-8-2+4=-6 


25. Center (-3, —5) 
Radius > 2 
For L, to be a chord its distance from center must be less than radius 
Since P is an integer p can take value $; = (17, 18, 31} 
2 to be chord of a circle, P can take value from the set S» = (11, 12, ..... 25) 
S; ш Se has 21 elements while 
5: U S2 has 9 elements 


209 3 
Required probability — or — 
4 P y 21 7 


26. іт------- divided N and D by 3" · n 


; Бағы! 
lim to equal to : > lim — >0 
noo 3 n» fl 


: x-27 
lim E ->0->-і<х<5 


27. Let the equations of circle be y 
х? + (y – А)? = 16 
=+ 24/6 
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e+ y + 2] = х + [у| + |21 
=>x°-2<0,sinx<0 


хе (542, 0) 


The normal to the plane will have direction cosine | ‚ —=, =| and the distance of this plane 


aj- 
Co 
(4%) 


from the origin will be OP = 4/33. 


x y Z 2 B = 

+ + SA=X+Y4HZ=3A 
V3 Уз 43 " 
Intercepts lengths (3A, 3A, 32) 
(81)? + (81)? + (32)? = К 


es 


БЕ 


2 2 
х-е х-е 
е EX | 0,1 
x? «1 0.) x +1 ( | 


g(0) = Үбіп0 + /соѕ0 where Ө e (0, 1] 


с050 sino T 
> Ө 
2/sind 2-/со50 4 


g'(0)- 


g(0) has an extremum point 0 = 4 
g(0) = 1 > 001)-4/в111--4/с081 
Wille 4% = 29/4 = g(1) > g(0) = 1 


Snee o(5) = 910-1 


a(x) -(1, 294] 
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CONCEPT RECAPITULATION TEST - Ill 
Paper 1 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 

Section-A (08 — 11) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-A (12 — 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 


questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 07) contains 7 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° Мт? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h E 6.625 х 10° J.s 

6.625 х 107” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. A diatomic gas expands from (Vo, 2Ро) to (2Vo, Po) as shown in the 
P-V graph. For this process choose the correct statement 
(A) Specific heat is positive throughout the process 2Р, 
(B) Specific heat is negative throughout the process 
(С) Specific heat is negative from V = 3Vy2 to V = 7Vy4 
(D) 


P 
Specific heat is negative from V = 5\4 to V = 3Vy2 : 


2. A uniform straight rod of mass M is free to rotate about a vertical axis 
through one of its end perpendicular to its length. It is given an angular 
velocity oo about the vertical axes. And insect of mass M/3 starts moving 
along the rod away from the axes of rotation with constant speed Loo 
relative to rod, where L is the length of the rod. By the time insect has 
reached to the other end, rod has turned through an angle equal to 


(A) 1/4 (B) 7/2 
(C) 3/4 (D) x 
3. Three massless straight rigid rods, each of length L are rigidly joined to give 


shape as shown. Two particles each of mass M are fixed at ends as shown. 

Whole system is free to rotate about a fixed axes passing through the cross 

section of middle rod as shown in fig. in a gravity free space. What is the net 17 
torque acting by the fixed axes on the whole system ке M 
(A) Zero (В) ML?" 

(C) 2М1 2052 (0) None of these 


Space for rough work 
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4. Six resistor, each of resistance R, are connected at their ends so as form tetrahedral frame. Now 
two cells of negligible internal resistance, and emf E is connected to the combination. One cell 
between any two corners and other cell between rest two corners. Thermal power developed will 


be. 
Е? 2Е? 
(А) R (B) R 
4E? E? 
с) = р) = 
5. Two particles are thrown with same point with same velocity at some time interval. Horizontal 


component of projection velocity is u. What is Relative angular velocity of the line joining the two 
particles when they are at same horizontal level. 


(А) 9 (B) 2 
и 2u 
(C) 29 (D) none of these 
и 
6. A monochromatic point light source S is placed at a 


distance 2f from a screen as shown. A convex lens of 

focal length f is placed in between source and screen as 

shown. Assume complete transmission of light through 

lens. 

(A) Intensity at point P on the screen before and after 
placing lens will be same 

(B) Intensity at point P on the screen after placing lens 
will become two times that of before placing lens 

(C) Intensity at point P on the screen after placing lens will become four times that of before 
placing lens 

(D) Intensity at point P on the screen before and after placing lens is not comparable 


7. A block is suspended by an ideal spring constant K. If the block is pulled down by constant force 
F and if maximum displacement of block from it’s initial position of rest is z, then 
(A) z=F/K 
(B) z = 2F/K 
(C) work done by force F is equal to 2Fz. 
(D) 


D) increase in potential energy of the spring is ike 


Space for rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-1)-PCM-JEE(Advanced)/14 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


8. 


11. 


Two concentric coil of radii r4 and гә (r4 < r2) carry currents i; and i» respectively. If the smaller coil 
is rotated slightly about one of its diameter it starts oscillating. Then choose the correct 
statements. 

(A) The oscillations are simple harmonic in nature 

(B) The frequency of oscillation is proportional to product iji». 

(C) The frequency of oscillation is proportional to square root of гә 

(D) The frequency of oscillation is independent of radius r4. 


A particle starts moving with initial velocity 3 m/s along x-axis from 
origin. Its acceleration is varying with x in parabolic nature as shown in 
figure. At x = N3 m tangent to the graph makes an angle 60° with 


о 


positive x-axis as shown іп diagram. Then at x = V3 60° 

x 
(A) v = (V3 +9) m/s (B) a 21.5 m/s? Q 
(C) v = 412 m/s (D) a 23 m/s? 


A vertical capillary tube with inside radius 0.25 mm is submerged into water so that the length of 
its part protruding over the water surface is equal to 25 mm. surface tension of water is 73 x 10? 
N/m and angle of contact is zero degree for glass and water, acceleration due to gravity is 9.8 
m/s?. Then choose correct statement. 

(A) R 2 0.25 mm (B) h 2 59.6 mm 

(C) R 2 0.60 mm (D) h = 25 mm 

where R is radius of meniscus and h is height of water in capillary tube. 


Ideal fluid flows along a tube of uniform cross section, located in a 
horizontal plane and bent as shown in figure. The flow is steady, 1 
and 2 are two points in the tube. If P; and P» are pressure at the 
two points and у; and у» are the respective velocities, then 

(A) P, « P2 (B) P, > Р, 

(С) v, «v, (D) v,» v, 


Space for rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Two particles approach each other from very large distance as pn 79 
shown. (consider gravitational force between the particle is L M,Q,V 
negligible) 2М,20,2У 
9--»----------Ё-------------- 
12. If the least separation between the particles is b, what is the speed of M in center of mass frame 
when particles are closest 
(A) LV/b, (B) 2LV/b, 
(C) 3LV/b, (D) 4LV/b 
Q? 
13. If UM 18s, , find the least separation between the particles 
(A) 34413 L (B) 34413 L 
5 2 
(С) (3 13). (D) 2L 


Space for rough work 
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Two point masses of mass M and 4M are fixed to the end of a massless straight 

rod. Mass 4M is kept neutral but mass M is given charge +Q. In the middle of the 
rod another point mass М with charge -О is fixed. The whole system is Кері on а 
frictionless horizontal surface perpendicular to uniform horizontal electric field as 

shown. 
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Paragraph for Question Nos. 14 to 16 


Ratio of speed of 4M and М with charge -О when both moving 


(A) Varies with time (B) 1:1 
(C) 3:1 (D) 1:4 
Ratio of magnitude of acceleration of -Q and +Q 

(A) Varies with time (B) 1:1 
(C) 1:2 (D) 1:3 


Ratio of acceleration of particle at t = 0 to instant when system passes through its stable 
equilibrium position 

(A) Different for different particles (B) 2:1 
(С) 1:2 (D) 1 : 1 


Space for rough work 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 7 questions. The answer to each of the questions is a single-digit (1)(1)076) 

integer, ranging from O to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(20300) 
ОӨӨТӨ 
ОООО, 

1. A Thread is passing through a hole at the centre of a frictionless table. At the upper end a block 


of mass 0.5 kg is tied and a block of mass 8 kg is ties at the lower end which freely hanging. The 
smaller mass is rotated on the table with a constant angular velocity about the axis passing 
through the hole so as to balance the heavier mass. If the mass of the hanging block is changed 


from 8 kg to 1 kg. The fractional change in the angular velocity of the smaller mass is 5 50 


that it balances the hanging mass again. Find the value of К. 


2. Two conductors A and В each of cross section area 5 cm? are 
connected in series. Variation of temperature (in °C) along the length 
(in cm) is as shown in the figure. If thermal conductivity of A is 200 
J/m-sec-°C and the heat current in the conductors is 0.173 J/s. The 


thermal conductivity of B is Кх50-/3 J/m-sec-°C. Find the value of 
K. 


3. A cylindrical tube filled with water (uw = 4/3) is closed 
at its both ends by two silvered plano convex lenses as 
shown in the figure. Refractive index of lenses L; and 
Lə are 2.0 and 1.5 while their radii of curvature are 5 
cm and 9 cm respectively. A point object is placed 
some where at a point O on the axis of cylindrical tube. 


It is found that the object and image coincide each other. Then find the position of object w.r.t. 


lens L; is К x 2 cm. Find the value of K. 


Space for rough work 
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A disc of mass m and radius R is placed over a plank of same F 
mass m. There is sufficient friction between the disc and the plank 
to prevent slipping. A force F is applied at the centre of the disc. 


Smooth 


Then, the Acceleration of the plank is = . Find the value of K. 


n resistances each of resistance R are joined with 
capacitors of capacity C (each) and a battery of 
emf E as shown in the figure. In steady state 
condition, find ratio of charge stored in the first 
and last capacitor. 


In the shown figure ma, Mg and тс are the masses of the 
three blocks, the incline is frictionless тд = 5 kg, mg = 10 kg, 
Mc = 2kg. coefficient of friction between A and B is 0.5 and 
between B and C is 0.1. The frictional force on block A is 6K 
Newton. Find the value of K. (Take g = 10 m/s?) 


Massless rigid 


In a young double slit experiment. The two slits are 
illuminated by a monochromatic light source S of 
wavelength à = 500 nm. Distance between slits and screen 
is D = 2m and distance between two slits S,S, 210 um. 
£4 = 20 um and /› = um, as shown in the figure. If maxima 
will appear on the screen is 20 K. Find the value of K. 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. For the reaction: 3Fe,O, (S)——=2Fe,O, (s) + 50, (9), 
АҢ к = 55.5 kcal and АО» = 46.5 kcal. What is the equilibrium constant K, at 298 K for this 
reaction. 
(A) 1.3 x 107% (B) 1.3 x 109? 
(C) 4 x 10 77 (D) 8 x 107% 
2. If the enthalpy of combustion of benzene, carbon and hydrogen are Q;, О» and Оз respectively, 
what will be the enthalpy of formation of benzene? 
(A) Q4 + 6Q2 + Оз (В) 6Q; + Q; + ЗО; 
(С) 6Q; - 305 - О, (D) 6Q2 + 3Q5 - Qi 
3. Cyclo pentane — "S [X]—225:1[ Y ]—$$- [Z] 
Here [Z] is: 
(A) Pentanal (B) Pentan – 2 – one 
(C) Pentane — 3 — one (D) Pentane 1, 5 dial 
4. Two liquids А and В have P; : P3 = 1:8 at certain temperature. If the mole fraction ratio of 


ХА: Xg = 1 : 3, the mole fraction of A in vapour in equilibrium with the solution at a given 
temperature is: 


(A) 0.1 (B) 0.2 
(C) 0.5 (D) 1.0 
Ky 
5. А <= Bis ап exothermic reaction, then on increasing temperature, 
Kp 


(A) K/K», К, and K, all increases 

(В) К, K» increases and K/K, decreases 

(C) К: decreases, Ky, increases, К/К, remains same 
(D) К, Ky increases and К/К, remains same 


Space for rough work 
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Colourless, tetrahedral complexes among the following are: 
(A) Ks[Cu(CN)a] (В) Na[NiCl4] 
(С) K[BF4] (D) М(СО)4 


ZnO is white when cold but yellow when hot because 

(A) as ZnO is heated its oxidation state changes 

(B) due to escape of oxide ions in the form of oxygen, the electrons left in the lattice causes 
colour to a appear 

(C) due to metal deficiency on heating, holes transit, producing colours 

(D) due to polarisation of oxide ions 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


8. 


10. 


11. 


During the purification of copper by electrolysis: 

(A) the anode used is made of copper ore 

(B) pure copper is deposited on the cathode 

(C) the impurities such as Ag, Au are present in solution as ions 

(D) concentration of CuSO, solution remains constant during dissolution of Cu 


For the depression of freezing point experiment with non-volative solute, the correct statement(s) 
is/are: 

(A) vapour pressure of pure solvent is more than that of solution 

(B) vapour pressure of pure solvent is less than that of solution 

(C) only solute molecules solidify at the freezing point 

(D) only solvent molecules solidify at the freezing point 


Select the false statement(s): 

(A) Brownian motion and Tyndall effect are shown by true solutions 

(B) Sorption process is a combination of adsorption and absorption process 

(C) Hardy-Schulze law is related with coagulation of a sol. 

(D) Higher is the gold number greater will be the protective power of a lyophilic colloid 


Which of the following combinations in an aqueous medium will give a blue colour or precipitate? 
(A) Fe** + (Ғе(См) (В) Ее” + [Fe(CN)q^^ 
(С) Со” + SCN ^ (D) Ее? + SCN 


Space for rough work 
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Comprehension Туре 


This section contains 2 paragraphs. Based upon опе of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Read the following paragraph and answer the questions given below: 
The pK, values for the amino acid cysteine are 1.8, 8.3 and 10.8 


Ж COOH 
(2) 
Hs i d 
3 
( мн 
12. What is the correct assignment of pK, values for the functional groups 1, 2 апа 3: 
(A) 1.8 for 1, 8.3 for 2 and 10.8 for 3 (B) 1.8 for 1, 8.3 for 3 and 10.8 for 2 
(C) 8.3 for 1, 1.8 for 3 and 10.8 for 2 (D) 8.3 for 1, 1.8 for 2 and 10.8 for 3 
13. What will the pH of cysteine at isoelectric point: 
(A) 10.8 (B) 9.55 
(C) 5.05 (D) 6.3 


Paragraph for Question Nos. 14 to 16 


Read the following paragraph and answer the questions given below: 

(A) is one of the substance formed when SO; and PCl; react together. It is a fuming liquid which dissolves 
in water to give a pungent smelling aqueous solution which turns blue litmus red. 5.95 g of (A) were 
dissolved in water and the solution was made up to 1 ат? Dilute HNO; and excess of AgNO; solution 
was added to 100 cm? of this solution and the precipitate was collected dried & weighed. Dilute НСІ 
followed by BaCl; solution was added to a second 100 cm? portion of solution. No precipitate formed, but 
on further addition of НО» solution to the mixture, a white precipitate was obtained. After collecting and 
drying, the precipitate was weighed. 


14. The fuming liquid dissolves in water to give a pungent smelling liquid which turns blue litmus red. 
The fuming liquid is 
(A) 8О:01, (В) 5ОСІ; 
(С) НСІ (D) SO; 
15. The weight of precipitate obtained in first case is 
(А) 0.20 (В) 1.435 9 
(C) 0.05 0 (D) none of these 
16. The weight of the precipitate obtained in second case is 
(A) 0.05 g (В) 1.165 9 
(С) 0.583 g (D) 0.595 g 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 7 questions. The answer to each of the questions is а single-digit (1)(1)076) 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(203020 
OOO® 
ОООО, 

1. Consider the following compounds: 

OH 
| 
1 
HgC—CH—CH3 , H3C-—C—CH 
, 3 | 9 113 3 
OH o б 
1 ie 
H»C—CH—CHO ; H3C—C—OC>Hs Й H3C—CH—CH>CH3, НұС--СН---СН--СНО 
| 
Н-Сө-С--СН; 
How many of these compounds would give iodoform test? 
2. n-butane on monobromination gives three isomers. The number of product(s) obtained when the 


major product is heated with KOH in СНӘСНҘОН іѕ/аге................. 
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3. When a strong current of trivalent gaseous boron is passed through a germanium crystal, its 
density decreases due to part replacement of Ge by B and due to interstitial vacancies created by 
missing Ge atoms. When one gm of Ge is taken in the above experiment, the percentage of 
missing vacancies due to germanium, which are filled by B atoms is found to be 2.376 and boron 
atoms are found to be 150 ppm by weight. Assuming no volume change in lattice, find the 
percentage decrease in density of Ge crystal. (At. Wt. of Ge = 72.6, B = 11) 


4. What is the minimum pH required to prevent the precipitation of ZnS in a solution that is 0.01 M 
ZnCl, and saturated with 0.10 М H2S? [Given ksp of ZnS = 107”, For H:S К, xK, =10®]. 


5. What will be the simplest stoichiometric coefficient of Cu when it reacts with conc. HNO3 yielding 
3 : 1 ratio of NO; and NO. 


6. 10 ml of mixture of CO, CH, and М» exploded with excess of oxygen gave a contraction of 6.5 ml. 
There was a further contraction of 7 ml when the residual gas was treated with KOH. What is the 
amount of CH, in the original mixture 


7. What is ratio of P — O and P = О bonds іп H4P20;7? 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


a b _ 
sinA sinB  sinC 
meaning in a triangle) 
(A) 2R, where R is circum-radius 

abc 


1. In AABC, the ratio is not always equal to (All symbols used have usual 


(B) a^ where A is area of triangle 
1/2 
(C) Ч 258 ec?) 
(арс)? , 
а (where hj, һә, ha are lengths of altitudes) 
(hyhphs ) 
2. Let a be a real value such that 0 < a x л. If f(x) = cos x + cos(x + a) + cos(x + 2a) takes some 


constant C for any real x є R then the value of [C + a] is equal to (Where [.] denotes the greatest 
integer function) 

(A) 0 (B) 1 

(C) -1 (D) 2 


sin2x + sin4x — sin6x : 
З. dx is equal to 
1+ cos 2х + соѕ4х + cos6x 


(А) ginisec3x + sinisec 2x +In|secx|+c (B) ginisec3x - E [sec 2x| - In|sec x| - c 


(С) С- ginlsec3x + E [sec 2x|+ In|sec хі (D) С -ginlsecax - МШ —In|sec x] 


Space for rough work 
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XT 
4. Let B(x) = | J1—sintdt . The value о? В(2) – В(1) is equal to 
0 
(А) 2/3 (В) 3/2 
(C) 4 (D) 2 
5. The centres of the three circles A, B, and C are collinear with the centre of circle B lying between 


the centres of circle A and C circles A and C both touch externally to circle B and the three circles 
share a common tangent line. Given that circle A has radius 12 and circle B has radius 42 the 
radius of circle C, is equal to 


(A) 120 (B) 136 
(C) 147 (D) 171 
2 
6. Let f(x) be a differentiable function in the interval [0, 2] then the value of ІШЕ is equal to 
0 
(А) f(c) where c e (0, 2) (B) 2f(c) where c e (0, 2) 
(C) f'(c) where c e (0, 2) (D) 516) where с є (0, 2) 
7. Equation of the line in the plane x + Зу — 2 = 9, which is perpendicular to the line 
f =i+)j+k+A(2i+)-k) and passing through a point where plane meets the given line, is 
x-3 -2 Z x-3 -2 Z 
(a) 5 -1—- в) <= -2—- 
2 1 5 -2 -1 5 
х-3 -2 2 x-3 -2 2 
(C) Lt. (0) 2-7-2. 
-5 1 2 1 5 2 


Multiple Correct Choice Туре 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


8. Let f : R > [-1, 1] be defined as f(x) = cos(sin x) then which of the following is/are correct? 
(А) f is periodic with fundamental period 27 (B) range of f = [cos 1, 1] 
(C) im 12 3 ШЕ + x)| =2 (D) f is neither even nor odd function 
XT 


Space for rough work 
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9. The sum of the first three numbers in an A.P. is 24 and their product is 384. Then which of the 
following hold(s) good? 
(A) sum of n terms can be 2n(n + 1) 
(B) sum to n terms can be 2n(n + 3) 
(C) sum of n terms can be 14n – 2n? 
(D) sum of the squares of the three numbers is 224 


10. Suppose that f(x) is defined and positive for all real numbers x. If f(x) increases for x « 0 and 


decreases for all x > 0, and g(x) = 1 then 


(5 


(A) g increases for all real х (B) g increases for x < 0 
(C) g decreases for x > 0 (D) g increases for x > 0 
11. In AABC if ac = 3, bc = 4 and cos(A — B) = 2 then 
(A) measure of angle A is 5 (В) measure of angle В is 5 
(С) 23 БАТ (D) circum-radius of AABC is a 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Read the following write up carefully and answer the following questions: 
Let C be the curve f(x) = (In x)? + 2 In x and A(a, Қа)), B(b, f(b)) where (a « b) are the points of tangency 
of two tangents drawn from origin to the curve C 


12. The value of the product ab is equal to 
1 
(A) e (B) — 
e 
(C) e? (D) 1 
13. Number of values of x satisfying the equations 5x - f'(x) – х - In 10 – 10 = 0 is equal to 
(A) 0 (B) 1 
(С) 2 (б) 3 


Space for rough work 
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Paragraph for Question Nos. 14 to 16 
Read the following write up carefully and answer the following questions: 


X 0 
Let f and g be two real valued differentiable function on R satisfying (вода =3х + сов? t-g(t)dt and 
0 


x 


Fx) = im fee Ini ed) e*t ala мына 
0 


14. Қіп 2) is greater than 


(A) 0 B) < 
©) = (0) = 
15. Range of g(x) is equal to 
ШЕН ШЕН 
(03, (D) 1-3,3] 
т/2 
16. The value of definite integral | д(х)ах has in the interval 
0 
2n 4т m Бл 
e (S e [> 5) 
ө(%,4) TE 
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SECTION – С 
Integer Answer Туре 

X Y ZW 
ОООО, 

This section contains 7 questions. The answer to each of the questions is a single-digit (1)(1)076) 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(20300) 
(000006) 
ОООО, 


© 2 
Let У cot" I - Ds , à є | then the value of à is equal to 
= 


Given that for a, b, c, d є R, if a sec(200°) - с tan(200°) = d and b sec(200°) + d tan(200°) = с 


2 2 2 2 
then 2 мг =p cosec(2002) find the value of p 
ac -bd 


Given a triangle ABC with AB = 2 and AC = 1 internal bisector of АВАС intersect BC at D. If 
AD = BD and A is the area of triangle ABC then the value of 12^? is 


A diagonal of rhombus ABCD is a member of both the family of lines 

(X + y — 1) + 24(2x + Зу — 2) = 0 and (x — y + 2) + à2(2x — Зу + 5) where А, Лә є R and one of the 
vertex of the rhombus is (3, 2). If area of the rhombus is 125 square units then find the length 
of semi longer diagonal of the rhombus 


Let f(x) be a function defined on R such that f'(x) = #(3 — x) Ух є [0, 3] with ҚО) = -32 and ҚЗ) = 


3 
46, then find the value of 3|!бдвх 
0 


Consider ап isosceles triangle with base a, vertical angle 20° and lateral side each being b. Then 
3 3 
a +b 


2 2-2---2-:-5 


the value of 


Find the smallest integral value of P for which the function f(x) = 6Px — P sin 4x — 5x — sin 3x is 
monotonic increasing and has no critical point on R 
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1. [с А C 

2. A D D 

3. B D B 

4. C A [e 

5. [А B C 

6. [e с В 

7. B B A 

8. A,D A, B, D B,C 

9. A,B A, D A, C, D 
10. |C,D A,D В,С 
1. |B,C А,В,С B,C,D 
12. |B A D 

13. |B С C 

14. |B B B 

15. |р B A 

16. |C B C 

1. 3 5 4 

2. 4 3 2 

3. 5 4 9 

4. 4 1 5 

5. 1 3 7 

6. 5 2 3 

7; 2 3 5 
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Physics PART - | 

4. Apply superposition of currents in each resistor due to each cell to get 
current in two resistors zero, E/R in rest four, current drawn from each 
cell is 2E/R 

5. One particle t/2 before max height, other t/2 after max height 


Relative velocity perpendicular to line joining them = gt 
Relative separation = ut 
Relative angular velocity = gt/ut = g/u 


6. Intensity in absence of lens = P/4nr* 

So intensity at P before placing lens is 14 of intensity at optical center of lens 

After crossing lens light becomes parallel rays to intensity does not change further along that ray 
7. apply work-energy theorem 

2 2 
mgz — Ik mo, ET my +Fz=0 
2 (K 2 (K 
> z= 2Е/К. 


8. т- MB sin Ө 
>a о -0 


dà ai = tan 60° = 2k 3 e 
dx 2 


2 2 3 
LN = + = +0, at x = 0, v = 3 m/s 


hence a = 1.5 and v = V3 +9 


2T со50 
rpg 


10. Capillary height h = 


=> h = 59.6 mm 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


11. 


AITS-CRT-III (Paper-1)-PCM(Sol)-JEE(Advanced)/14 


here 59.6 mm is greater than the protruding part hence water will rise in the capillary of 
insufficient height 25 mm. 


Now, R= E =0.6 mm 
hrg 


Fluid particles passing through the bend are in circular motion. The 
centripetal acceleration is provided by the variation in pressure. In the 
section as shown 

РА -P,A = та, 

= P >P, 

applying Bernoulli theorem at 1 and 2 


; 1 1 
i.e., P, +29 4 pgh, = P, жару; * pgh, 
1 1 
Р, + 5PM к Р, жару; as h, = h, 
Р, >Р, 


Vi <V, 


In CM frame 


M,Q,2u 


2M,2Q,u 


At closest approach velocity perpendicular to line joining particles 
Conserve kinetic + electric potential energy from large separation to closest approach 


System rotates about CM i.e. middle of 4M and M(-Q) 
For problem 3, work done by electric field = QLE = % lw” 
Initial torque by electric field = QLE = la 

ralat = Ve 


SECTION-C 


For circular motion of a body tied to a string on a horizontal plane 
mv? 
r 


here, T 2mg 

mvi/r _ Mg 

ту2/г, M;g 

Vile _8 (i) 
L 22 

vot, 1 

Now as angular momentum is conserved about pt 0. 

mv,r, = mv,r, ...(іі) 


Нь! 


1-2 


from (i) and (ii) A 
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2 
further 22 = “2 x п (8 
1 У, р А 
c (3) =й 
о, \2 4 
AO 0-0 0, 1 1 1 3 
0) о, Оо, 4 4 
элг AA кд 
At dx 
dT , 
а іп conductor A = slope of graph = 43 
x 
Since both conductors are connected in series, same heat current will flow in A and B. 
K, - A OT. ue ЖЛЕ С E 
At АЯТ At Atan45? 
dn 
3. For lens Їл, ray must move parallel to the axis after refraction Pies 255 ->Х-10ст 
ОО X 1 
4. f2mas а! 
a-l- За 
| mR F 
=> ах = F/4m, f = F/4 f 
a2 
F 
5. In steady state potential difference across each capacitor = E 
6. Masin = 5 x 10x sin 37°=5 x 10x 2 =30N 
LEN = Lag (mg кл mg )gcos0 иь 48 N 
hence f = 30 N 
7. |sin6| < 1 
212 ЕНІ <1 
40 
or 20<n<60 


Hence number of maxima = 60 — 20 = 40 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-1)-PCM(Sol)-JEE(Advanced)/14 


Chemistry PART - 11 


14. 


15. 


16. 


AG? = -RTInK, 
=> 46.5 x 1000 = - 2 x 298 x Ink, 
= K,=1.3x 107 
15 
C,H, +20, ——6СО, +3H,0;Q, 
C+0,—>CO,; Q, 
H,+50,—H,0; 0, 
Required equation: 6C(s) + ЗН, ——>C,H,; AH = 6Q, +3Q, - О, 


Cl O 
H 
CI C АГ 


ХАРА 


Mole fraction of A in vapour Ya = ———^———— 
ХАР; + ХР; 


РЕЙ 
X 3 Р? 3 
1 1 
= Ү, = = = 0.1 
Ё 1. %Ь 143.3 
X, Р, 


[Cu(CN)4P – is square planar and contains Cu (1) which is colourless 
[NiCL]^ is tetrahedral and contains Ni(II) which is coloured. 
[BF.] is tetrahedral and colourless 


SO, +PCl, —> SOCI, + POCI, 


(A) 
SOCI, + H,O ——> 80, + HCI 
(A) (pungent smelling) 


5.95 
Moa, = ———— 
Sè 119x1 
H,O + SOCI, + 2AgNO, ——>2AgCl+ 2HNO, + SO, 


= 5x10 mol/l 


Moles of AgCI formed = 2 x molarity of ОСІ» in 100 ml  2x5x10* “100 = 10° moles 


Wt. of AgCI = 143.5 x 10° = 1.435 0 


IInd part was treated with dil. HCI/BaCl2/H2O>. 
SOCI, - H,O—— SO, + 2HCI 


H,O, + SO, ——>SO, +H,O 
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SO, +H,O——->H,SO, 
Васі, +H,SO, ——>BaSO, + 2HCI 
ppt. 
10 


Mole of BaSO, formed = 5x10? x 100 


in 100 ml solution 


<. Wt. of BaSO, formed = 5x10? х 233 = 1.165 g. 


SECTION - C 
2. ү 
CH, - CH, - CH, - CH, —22"*-» Н,С--0Н--СН,-ОНд + CH, - CH, - CH, – СН,Вг 
(enantiomers) 
H4C H 
ji хэ, 
Н,С--СН-СН,--ОН, Ае з 0-6, + cis CH, - CH- CH, - CH, 
H СН, 
З. Let x% be the decrease in density of Ge crystals. Let ‘a’ be the total no. of Ge atoms missing and 
‘b’ be the no. of boron atoms replacing Ge atoms. 
2:100 - 2.376 20) 
1 me [B |! 0.01x 
Nay Nay 
[268 TP гард ... (ii) 
Nay Nay 
150N T 
Also, b = AV. x (1— 0.0 1x ... (iii 
10®х11^ ) (1) 
-. Solving (i), (ii) and (iii) 
X = 4% 
4. Ksp = [Zn^'][S?] 
-21 
(8525-2409 
0.01 
2 
Н | | s% 
For K, К,, 4! | | | 
[н,5] 


0.1 
or pH = 
5. 3Cu + 10HNO; — 3Cu(NO3)? + ЗМО» + МО + 5Н;О 
6. Only CO and CH, react with О», № remain uncreative 
7. OH OH 


“Р Px. 6. 
OO О 2922 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-1)-PCM(Sol)-JEE(Advanced)/14 


Mathematics PART - Ill 
1. A, B, D are always true but C is true only if the triangle is equilateral 
2. f(x) = cos x + cos(x + 2a) + cos(x + а) = (2 cos a + 1) cos(x + о) 


As cos (x + a) can take any real value from —1 to 1 Vx € R 
But f(x) is constant so (2 cos a + 1) = 0 must hold 


= а= апаС=0 


Hence [C + a] = СЕ 


ах 


3 | изхсовх  esinaxeossx 
| 2cos? x + 2cosx -cos5x 
sin3x (cos x – cos3x) 
| совх(совх--сов5х) 
2sin3x-sin2x-sinx 
2COS X -COS3X - COS2X 


ftan3x-tan2x-tanx dx = [(tan3x -tan2x -tanx)ax 


2n 
4. в(2)- К ЕЕ 

0 
T 2n 

p(2) = f vt—sintat + [л sinat 
0 be T 

p(2)-p(1) = | t= та 

Putt- n «x, B(2- p) = [Vite sinxdx 

0 
| 


5. We have sin@ 


X ons X 
cos — + sin— 
2 2 


dx = 2 sin соо | =4 
0 


2 2 


P 

So K(PB – PA) = 42 — 12 = 30 
K(AB) = 30 
K[54] = 30 
230 5 
7-54 9 
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Now K(PC — PB) = r — 42 
K(BC) = r— 42 

K[r + 42] =r — 42 

On solving r = 147 


t 
6. Let g(t) = [гах 
0 


g'(t) = f(t) 
Now apply Lagrange’s mean value theorem in [0, 2], we get 


g(2) - g(0) 


-0 h 0,2 
PES g'(c) where c e (0, 2) 


2 
= ІШЕ; = 20 (с) where с e (0, 2) 
0 


7. Vector perpendicular to (21 + j-k) and (1-3j - K) is 
ij k 
2 1--1-21-145К 
1:3 4 


Any general point on the line is (1 + 2A, 1 + А, 1 — à) at the point of intersection. This point satisfy 
equation of plane (1 + 22) + 3(1 + А) —(1—2)29 

= А =1 

Х-3 y-2 2 


Point of intersection (3, 2, 0) and required line à 5 


8. (A) f(x) = cos(sin x) 
As f(x + л) = cos(sin(x + x)) = cos(-sin x) = cos(sin x) = f(x) 
(В) Ав-1 < ѕіпх < 1 
cos 1 < cos(sin x) < 1 


(С) sim НЭ ZEE x)| 


= lim 2сов(совх) =2 


XT 


(D) Clearly f(x) is even function 


9. Let the number be (а-а), a, (a + d) 
3a = 24 
a-8 
Also (8 — d)(8)(8 + d) = 384 
d^ = 16 
d = 4 or —4 


Hence series is 4, 8, 12, ..... 
=> Sn = 2n(n + 1) or 12, 8,4, ..... 
= Sn = 14n- 21? 


10. f(x) > 0 and (х) > Oforx < 0 (0, 1) { 
Р(х) < О for x > 0 


Now 000---- 
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11. 


12. 


13. 


So for x < 0 > g'(x)> 0 
х>0->0(х) <0 


As ac = 3 and bc = 4 
b 4 b-a 4-3 1 
> 


(ZB> ZA) 
a 3 b+a 4-3 7 
ЕЗ b-a С 
tan t 
2 b+a 2 
1-cos(B-A) 4-3 С 
= cot 
1+cos(B-A) 4+3 2 
On solving cot = v7 -» cosC -2 
2. cos С = cos(A - B) orcos С = cos(B – A) 
n-(A+B)=A-B л-(А-В)-В-А 
А = = (rejected) Бы 
2 2 
Bie 25 PES. 
a 3 4 3 


Now ac = 3 2 3V7K2 =3 = Кет 


USES 


y = f(x) = (nx)* « 2In x 


ay 22а а TURA) 
ах A(a, f(a)) a aia 
жігі ау Ка)-0 
ах а-0 
f(a) 


-201-та) = f(a) = 2(1 + In a) 
a 

So (Ina + 21na22«2Ina 

v2 -v2 


(п а)2=2 = a-e"? ore 
> 


Hence a-e^? апа b=e 
So ab = 1 


5x - f(x) -x-In 10—1020 
ЭН хіп10-10-0 
X X 


10Inx +10—xIn10—10=0 


10 Inx =xIn10 
Ne IO add 
X 10 
As ye 

X 
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C 
6 - 4K 

3K 

A B 
47 
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, 1-Inx 
>y'= so two values of x are possible 


x? 


14-16 We have f(x) = lim mS eco е Di? 1+0 dt E form | 
^ (28 +3) 0 


_ | е* (e* —1)In? (1+ о) 
a0 — (2a? +3)403 


xu 64-1 In? (1-0) 1 
= e^ lim . 5 . 
«0 а a 4(2a3 +3) 
e* 
742 
14. Clearly f(In 2) = мары! 
k "12 6 


15. We have java ae. [os t-g(t)dt 


On diferentiating both де w.r.t x 
g(x) = 3 - соз? x g(x) 


3 
(x) = ——— 
ы 1+cos? x 
Clearly 2 < er 3 
2 1-«cos^x 
т/2 


16. Let I= Го» 


0 
n/2 


ы ке г” 

A 1+.cos* x 

n/2 2 
В | 8. x dx 

5 tan^ x - 2 
Е Зл 

2/2 

SECTION - C 
1 T edam E dant = tan! ? 
k? 2 E 1) 
4 1+ "^ 
Palate) 

= tan! 2 2 
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a свіп(200%) 


cos(200?) со5(2009) жо 0) 
Ы ,dsin(200) _ (2) 
со8(2009) cos(200 ^ 4^ 
a-dcos(200)-«csin(200) . . ... (3) 
b = с cos(200°) – а sin(2009 . . |  ... (4) 


na tb ced 

-. (a +b? + с2 + 4°) = 2(c? + d? 

ac = dc cos (2002) + c? sin(2009) 
bd = cdcos (2002) — d? sin(2002) 


Also 
ac -bd = (c? +d?) sin(2002) 
2 2 2 2 2 2 
So 2 шэг: 2(c? +a?) = 2 cosec (2002) 
ac -bd (c? +42) ѕіп(200°) 
р=2 
: AB BD 2 
Since ------- 
AC DC 1 
Using since law in AABC we get 
Цин 2 _ 2 
sinO sin(n-30) sin30 
3—4sin^022 
— Дал = sind= - = 0 = 302 => 20 = 60? 
43 


Area of ЛАВС = $x 2x1xsin60® = ТЕ 
2 3 
Hence 12A iur iai. 


Since diagonal is a member of both the families so it will pass through (1, 0) апа (-1, 1) 
Equation of diagonal AC is х + 2y – 12 0 
Since one of the vertex (3, 2) which does not be on AC, so equation of BD is 2x -y 2 4 


Point of intersection of AC and BD is Б -2) 


If vertex B is (3, 2) then vertex D is Е -1) also BD = | 


Area of rhombus = 5 d, x d; 


1156), -1245 


d; = 10 


We have Ғ(х) 


= (3 — x) on integrating w.r.t. x 
f(x) = (8 —x) «c 


Put x = 0 
ҚО) + f(3) = c 
—32 + 46 = с 
С = 14 
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3 
Now let |= [f dx ЕК (1) 
0 


3 
|= [ез ах э: (2) 
0 


3 3 
Adding (1) and (2), we get 21- ІШ (х) + #03 х))ах = [14x - 42 

0 0 

6 агар В sin? 20? +sin? 80? 

| ар? sin 20? sin? 80? 

3sin 20? -sin60? +3 sin 80? – sin 240? 

4sin 20? cos? 10? 
3(sin20°+sin80°) | 3c0s 30° 
4sin20?sin?80? 45іп40%5іп20%5іп80% 
3 соѕ30° 
4 sin 20? sin (60° 20%) s sin(609 +202) 


7. Р(х) = 6P — 4P cos 4x -5- З cos Зх > 0 
ор 5 5-3с053х 
3-2со54х 
5 4 3cos3x 


2P > max value of ——— —— — 
3-2c0s 4x 


P>4 
Smallest P is 5 
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CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct choice. No marks will be given for 
any wrong match in any question. There is no negative marking. 

Section-C (01 — 06) contains 6 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9 and each question carries +4 marks for correct answer. There is no negative 
marking. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate ШШЕ ЕШШ р ШИ Ese 80 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° Мт? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h E 6.625 х 10° J.s 

6.625 х 107” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


If an ideal spring is stretehed by a force F = 3N as shown then its «H $0000 -—. 
length is observed to be 2m. If the value of F is 4N instead of 3N F F 
then which of the following cannot be it's length is second case? 

(А) 2.4 т (В) 2.55 m 

(C) 2.7 m (D) none of these 


The potential energy U in joule of a perticle of mass 2 kg moving in X — Y plane follows the law 
U = 2x + 4y, where (x, y) are the co-ordinates (in metre) of the particle. If the particle is at rest at 
(4, 4) at time t = 0 then, [choose the incorrect statement] 


(A) at = 2,2 sec, the paticle crosses the y-axis. 

(B) at t = 2sec, the particle crosses the x-axis. 

(C) The particle has kinetic energy of 40 Joule when it crosses y-axis. 
(D) The kinetic energy of the particle when it crosses x-axis is 40 Joule. 


A container of mass 'm' initially at rest and containing same mass of water in it, is being pulled 
vertically up by an ideal string exerting a constant force 'F' starting at t = 0. The water starts 
leaking out of the container with negligible relative speed. The velocity of the container at an 
instant t = ty when it becomes empty is ‘v’. Then the value of to is 


mv mv 
(A) F(/n2) - mg (8) Ғ(/п2)--та 
2ту ту 
©) F(¢n2)+2mg (0) 2F (¢n2)—mg 


Three moles of an inert monoatomic gas is mixed with two moles of a diatomic gas and the 


mixture is heated by a process V = m Where V and T are volume and temeprature of the 


mixture and k is a constant. The molar heat capacity of this process for this mixture is 


7R 9R 
A) — B) ^_ 
(А) 5 (B) 5 
(C) (D) none of these 


Space for rough work 
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A conducting sphere of radius R and charge Q is surrounded by a medium of resistivity ра! t = 
0. Due to the medium the charge starts decreasing from it. At t = t; the charge on the sphere is 


found Я then the value of t; is [Absolute permitivity of the vacuum is €o] 


рє, In2 рє, In2 

(А) —— (B) ——— 
2 4 

(С) 4peoln2 (D) 2peoln2 


A conductor carrying current | is in the form of a semicircle AB of 
radius R and lying in xy-plane with it's centre at origin as shown in 


the figure. Which of the following is the magnitude of фв.а/ for 
the circle 3x? + 322 = R? in xz-plane due to current in curve AB? 


a) Buy в) (8-1)! 
(C) (2 =F E (D) zero 


In a young's double slit interference experiment, the fringe pattern is observed on a screen placed 
at a distance D. The slits are separated by d (««D) and are illuminated by coherent sources. The 
central maxima is formed at the geometrical centre on the screen with respect to the slits. If at a 
distance h from the central maximum on the screen the intensity is half of the maximum intensity 
then the value of à may be 


2hd 8hd 
(А) == (B) —— 
3D 19D 
4hd 6hd 
(s (D) == 
13D 11D 
2 
Momentum P of a particle is given as, P = at 22 400, t represents time. If [X] represents 


dimensional expression of any physical quanity X then choose the correct. 
(А) [а] = [МТ], [o] = [M°L°T*] , [9] = [МЕТ] (В) [а] = [MLT], [c] = [M LT] , [а] = [MLT 
(C) [а] = [ML"'T*], [c] = [МТ], [d] -[MLT ^] (0) [a] = [MLT?], [b] = [M?L^T 7] , [c] = [M LT] 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. In the figure there is a uniform conducting structure in which i = 2amp 
each small square has side а =1m. The structure is kept in | 
uniform magnetic field В = 2 Tesla along BC. Current of 2 | 
amperes enters the structure at А and leaves at C. Find the гд] р 
correct option(s). 


(A) The magnetic force on the structure is 84/23 
(B) The potential of point B = potential of D. [9 F 
(C) Potential of O = potential of D 

(D) If r = 1Q is the resistance of small side, the equivalent 


©. 
=x 
© 


resistance across АС is 30 


Space for rough work 
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10. 


In the figure, a wave pulse is moving on a string towards a ^Y 

loosely bound end and there is no loss of energy on | 
reflection. A touch screen cell phone is kept parallel to pa EDAM A 

x-axis. Cell phone is at a distance ‘a’ from the origin. For гор |а 

what value of ‘a’ will the cell phone screen get activated. v | EM 
(A) 3 (B) 5.5 х 
(С) 3.5 (D) 5 


A vertical spring of spring constant k is compressed by x, by a block of mass m ЕСЕ <—% m 


as shown in figure. Block is released from rest. Spring can be gently detached 

from block at any moment. At the instant of detachment, a particle of mass m k 

moving with speed vo horizontally collides with the block perfectly inelastically. 

(A) to have max. horizontal velocity of the block on the ground, spring can be detached at any 
moment. 

(B) to have max. horizontal velocity of the block on the ground, spring should only be detached at 
it's natural length. 

(C) to have max. mechanical energy of the block on the ground, spring can be detached at any 
moment 

(D) to have max. mechanical energy of the block on the ground spring should be detached at it's 
natural length. 


A cylindrical shell, a spherical shell and a solid sphere are allowed to roll on an inclined rough 
surface of co-efficient of friction u and inclination Ө. The correct statements are 


(A) If cylindrical shell can roll on inclined plane, all other objects will also roll 

(B) If all the objects have different mass and allowed to roll from same height, then K.E. of all the 
object will be different at the bottom of inclined plane. 

(C) work done by the frictional force will be zero if object are rolling. 

(D) frictional force will be equal for all the objects having same mass 


Space for rough work 
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SECTION - B 
(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching lists. The codes for the 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct 


1. A load is supported using three wires of same cross 
section area as shown. Then for 


Column I Column !! 
(A) | Equal tensile stress in all wires (p) | Yo = 2Y4 
(B) | Equal tension in all wires (9) | Yo=4Y; 
(C) | Equal elastic potential energy in all wires (r) | Ya = 8Ү, 
(D) | Equal elastic potential energy per unit volume in all (s) | Yo = 16Y, 
wires 
t 
0 Does not depend on ratio of = 
2 
2. A mono atomic ideal gas expands according to law PV" = constant. AU is change in internal 
energy of the gas, AQ is heat absorbed by the gas. Match column for different values of n 
Column | Column Il 
(A) |п-1.8 (p | AQ>0 
(B) | n» 1.5 (9) | AQ<0 
(C) | n=1.2 (r) | AUSO 
(D) | n=0.9 (5) | А0<0 
() | AU=0 
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SECTION - C 


Integer Answer Type 


This section contains 6 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 


X Y ZW 


ОООО 


01000 


ӨӨӨ, 


OJOJOO 


0000) 


0000 


ОООО 


01000 


OJOJOO 


ОООО 


1. A horizontally uniform rod AB of mass m and length 7 rotates freely 


about a stationary vertical axis OO' passing through the end A, which 
is located exactly midway between O and O' and OO' - /. At what 
angular velocity (in units) of the rod is the horizontal component of the 
force acting on the lower end of the axis OO’ equal to zero. (g = 10 
m/s?, ¢ = 5m, бу = 3m) 


2. The difference in water levels in the two communicating capillary tubes of 
different diameter d = 1 mm and d = 1.5 mm is K x 2.38. Surface tension of 
water = 0.07 N/m and angle of contact between glass and water is 0°. Find the 
value of K. 


Space for rough work 
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3. As a result of isobaric heating by AT = 72 K. One mole of a certain ideal gas receives heat 
Q = 1.6 kJ. Find the value of adiabatic exponent v for the gas is 8/2. Find the value of A. 


4. A coil carrying a current | = 10 mA is placed in a uniform magnetic field so that its axis coincides 
with the field direction. The coil consist of only one turn and made up of copper. The diameter of 
the wire is 0.1 mm, the radius of the coil is R = 3x cm. The value of external induction field will the 
coil rupture is 500K. Breaking stress of copper = 3 x 10° Мт. Then find the value of K. 


5. A rubber ball of mass т and radius r is submerged into water of density p to the depth h and 


released. Then the height will the ball jump up above the surface of water is (араг -а| 


Find the value of K. 


6. A metallic chain with a length / and whose ends are joined together is fitted onto a 
wooden disc as shown in the figure. The disc rotates with a speed of n revolutions 
per second. Then the tension of the chain Т if its mass = m is Кт/п?. Find the 
value of K. 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Heat of neutralization of НСІ and NaOH is x kJ and that of СНзСООН and NaOH is y kJ. What is 
heat of ionization of СНзСООН 
(A) (x-y) kJ (B) (y - x) kJ 
(С) (хау) kJ (D) - (x + y) kJ 
СНз 
pl 
2. If the optical rotation produced by is +36°, then the optical rotation produce 
Cl | H 
СНз 
СНз 
Н | CI 
by will be 
H | CI 
СН, 
(A) - 36° (B) 0° 
(C) +36° (D) Unpredictable 
3. The IUPAC name Тог [Pt(NH3)s(Br)(NO5)(CI)]CI is 


(A) Triamminechlorobromonitroplatinum (IV) chloride 
(B) Triamminebromochloronitroplatinum (IV) chloride 
(C) Triamminechlorobromoplatinum (IV) chloride 

(D) Triamminechloronitrobromoplatinum (IV) chloride 
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4 O 
1. NaOH, H2O 
њо, 2. HCl, НО MS 
H 
OH он OH 
HO 
A B 
(A) (B) OH 
OH OH OH O 
H3C HO О OH 
: H3C O 5 5H 
(С) 0) c 
O OH 
OH ӨН 
5. The solubility product constants of AgsCrO, and AgBr are 1.1 x 10 ^and 5.0 x 1077 
respectively. The ratio of molarities of their saturated solution is 
(A) 216.4 (B) 91.9 
(C) 121.6 (D) 87.8 
6. О 


C. 
{ 2189) — (A); Identity A ? 
й цаа 8) EI 
HO 
сі 


(D) 
OH 


Space for rough work 


HO 
(A) 
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7. Element X crystallizes in a 12 coordination f.c.c lattice. On applying high temperature it changes 
to 8 coordination b.c.c. lattice. Find the ratio of the density of the crystal lattice before & after 
applying high temperature? 


(A) 1:1 (B) 3:2 
3 3 
(С) 42:48 (0) 2(42) :(v3) 
8. When NaCl is heated іп presence of sodium vapour it becomes yellow coloured due to 
(A) Schottky defect (B) Frenkel defect 
(C) Metal in excess defect (D) Metal in deficiency defect 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. Ratio between potential energy, kinetic energy and total energy of electron in hydrogen atom are 
KE 1 E 1 
(А) 327-5 (В) ==5 
PE 2 PE 2 
KE 1 E 
С) ----- D) ———-- 
©) Е 2 (D) PE +KE 
10. The dissociation of ammonium carbamate is represented by the following equation: 


NH,CO,NH, (s) ———2NH, (g) + CO, (9) 


AH? for the backward reaction is positive. The equation will shift from right to the left if there is 
A) an increase in temperature 

B) a decrease in pressure 

C) an increase in concentration of ammonia 

D) addition of inert gas at constant pressure into the reaction container 


( 
( 
( 
( 


11. In a solid AB having NaCl structure, A atoms occupy the corners of the cubic unit cell. If all the 
face centred atoms along one of the axes are removed, then the resultant stoichiometry of the 
solid is not: 

(А) АВ» (В) А-В 
(С) А,В» (D) AsB4 
12. Choose the correct statements: 


(А) BaCl, +AcOH+K,CrO, ——» Yellow ppt. (В) BaCO,(s)+K,CrO, ——» Yellow ppt. 
(С) BaCO, (s) - K,CrO, + ACOH——o No ppt. (0) SrCO,(s)+K,CrO, + ACOH——>No ppt. 
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SECTION - B 
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(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching lists. The codes for the 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct 


1. Match the organic compound in Column | with the type of isomerism shown by them: 
Column – 1 Column - Il 
(А) СН,-СН-СН-СН,-СІ (p) Chain isomerism 
(B) CH3- CH;- CH» - CH; - O - СНз (q) Tautomerism 
(C) СН: – CH2 – СН - СНОН (r) Functional isomerism 
(D СН;-СООСН; (s) Position isomerism 
(t) Metamerism 
2. Column – І Column - Il 


A) [Cu(NH,), | 

B) [Co(ox), |” 

C) [Ni(CO),] 
) 


( 
( 
( 
(D) [Ni(CN), |” 


p) Tetrahedral shape 


q) Coloured complex and paramagnetic 


5) Square planar shape 


( 
( 
(г) Octahedral (sp*d? hybridization) 
( 
( 


t) Trigonal planar 


Space for rough work 
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SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 6 questions. The answer to each of the questions is a single-digit (1)(1)076) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question © @®@О) 
numbers X, Y, Z and W (say) are 6, 0, 9 апа 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 01000, 
ӨӨӨӨ 
ОООО 
0000, 
ОООО, 
1. The first order gaseous decomposition of N20; in to МО» has a rate constant value 
К = 4.5 x 1075" at 1°C and energy of activation 58 kJ mol’. What should be the rise in 
temperature in (°C) to get the value of K = 1.00 х 1045”. (log 2.2 = 0.3424) 
2. | 
i СНз + Же, 
аша А BT 42 B EL 2 C+D 
(i) н+/н,О (ii) Zn/H4O 
How many moles of mild oxidizing agent are needed to oxidize the products formed? 
3. How many secondary amines are possible with the formula C5H;3N. 
4. 10 ml of a solution of HSO; having pH = 5 is diluted to 10 litres by adding water, pH of final 
solution is.... 
5. At critical set of condition the value of compressibility factor is Lo do value of ‘x’ is: 
X 
6. In analytical chemistry how many of these cations form black precipitate of sulphide: 


Ca*',Hg*',Pb?*,Cu?;Zn?', As** ,Cd?*,Sb** ,Ni2*,Co?* 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


In3 


1. The value of the definite integral [ {ех} dx equals (where {y} denote fractional part of y) 
(A) 3 - In 2-2 In 3 (B) 3 - In 3 
(C) 2In 3 + In 2 (D) 1 

2. Let z; and z; be roots of the equation 22 + 8(i — 1)z + 63 — 16i = 0 where i? = —1. The area of 
triangle formed by о, 24 and 22 (where o being origin) is equal to 
(A) 24 (B) 26 
(C) 28 (D) 30 

3. Let ABC be a triangle whose vertices are A(—5, 5) and B(7, —1). If vertex c has on a circle whose 
director circle has equation x? + y? = 100, then locus of the orthocentre of triangle ABC is equal to 
(A) х2 + y? + 4x – 8x – 30 = 0 (В) x? + y? - 4x + 8y - 30 = 0 
(C) xà + у2– 4x – 8у - 30 = 0 (D) х2 + y? + 4х + 8y – 30 = 0 

4. If the complex number z = x + іу moves in argand plane such that 1 < |x + іу| < 2 andx-y x 0 

2k/3 


where x, y є R determines a region with area k then value of the definite integral | {sinx}dx is 


0 
equal to (where {k} represents fractional part of k) 


(A) 0 (B) 1 
(С) 2 (D) 3 
5. A circle passes through A(0, 4) and B(8, 0) has its centre on x-axis. If point C lies on the 
circumference of the circle and m is the greatest area of triangle ABC, then m is equal to 
(A) 10(/5-1) (В) 10(4/5 +1) 
(С) 20( 5 +1) (D) 20(/5-1) 


Space for rough work 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/14 


16 


If M(xo, yo) is the point on the curve 3x? — 4y? = 72 which is nearest to the line 3x + 2y + 1 = 0 then 
the value of (Xo + Yo) is equal to 


(A) 3 (B) -3 
(C) 9 (D) -9 
Area enclosed by the figure described by the equation x^ + 1 = 2x? « y? is 
(А) 3 8) 5 
с) о) 2 


Let f(x) ЕЗБЕ по. ШЕШ where [y] is the greatest integer function. Тһе 
X X 


X 
value of lim f Ox) is equal to 
(A) 55 (B) 164 
(C) 165 (D) 375 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. 


10. 


A circle ‘S’ is described on the focal chord of the parabola y? = 4x as diameter. If the focal chord 
is inclined at an angle of 45? with axis of x, then which of the following is/are true 

(A) radius of the circle is 4 

(B) centre of the circle is (3, 2) 

(C) the line x + 1 = 0 touches the circle 

(D) the circle x? + y? + 2x — 6y + 3 = 0 is orthogonal to ‘S’ 


If three planes P, = 2х «y «z-120, P2=x-y+z-2 = 0 and P; = ax — y + 3z — 5 = 0 intersect 
each other at point P on XOY plane and at point Q on YOZ plane, where O is the origin then 
identify the correct statement(s) 

(A) the value of a is 4 

(B) straight line perpendicular to plane Рз and passing through P is v = a = й 

(C) the length of projection of РО on x-axis is 1 


(D) centroid of the triangle OPQ is 1. 53 г 
3 22 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


17 AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/14 


PQ is a double ordinate of the parabola y? = 4ax. If the normal at P intersect the line passing 
through Q and parallel to x—axis at G then locus of G is a parabola with 


(A) length of latus rectum equal to 4a (B) vertex at (4a, 0) 

(C) directrix as the line x — За = 0 (D) focus at (5a, 0) 

If a is a root of the equation 4x? + 2х — 1 = 0 then the other root must be 

(A) За? — 4a (B) 4o? – Зо 

(C) 20? - 1 (D) all above 
SECTION - B 


(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching lists. The codes for the 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct 


1. 


Match the following Column-l with Column-ll 


Column – 1 Column - Il 
(p) 15 


МАЗ =1 then lim f(x) is equal to 
2 x93 

(B) The number of order pairs of integers (x, y) satisfying the | (q) 11 

equation x° + бх + y? = 4 is 

(C) Consider the graphs of y = sin x, y = cos x, y = tan x, (r) 8 

y = cot x, y = sec x and y = соѕес x 


Let R= [х У/0<х<5, 0<у<100 


Number of points of R which be оп atleast two of the graph, 
is 

(D) Suppose that 2 — V95 is a root of x? + ax + b = 0 where b | (S) 7 
is negative real number and a is a integer. The largest 
possible value of a, is 


Space for rough work 
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2. Match the following Column- with Column-Il 
Column -I Column - Il 
(A) Number of roots of the equation (p) 1 
logs. үг (-cosx - cos3x) = log, уг (-cos2x) in (0, 27] is 
11 11 
equal to 
" . 2 a (q) 2 
(B) If a4 is the value of a for which f(x) = х? + = has a local 
Х 
minima at x = 2 and а» is the value of a for which f(x) has a 
point of inflection at x = 1, then ER is equal to 
(C) Number of points where the function f(x) = |х — 21х| — 3] is | (r) 3 
not differentiable is equal to 
X t?dt (s) 4 
D If lim | ——————_—— = 1 then the value of a is equal to 
"d оа 1 
(t) 5 
SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 6 questions. The answer to each of the questions is a single-digit (т) (т) (т) (т) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
(203020 
OOO® 
ОООО, 
1. The number of five digit numbers that сап be formed using its digits 1, 2, 3, 4, 5, 6, 7, 8, 9 іп 


which one digit appears once and two digits appear twice (e.g. 44533) is k then the value of 


к. 
— — is equal to 
1890 
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Let k be the coefficient of х' in the polynomial 


10) = C507 +x 0:63)? + x? 01:398... x8 +x)? then the value of 5 is equal to 


Let P be the sum of integral values of b in the interval [1, 20] for which the equation 


p 


4* + (1 —b)2**' + b = 0 has roots of apposite sign, then the value of i 


is equal to 


Let O be the interior point of AABC such that 20A + ЗОВ + 60C 20 where О is origin. If 


Area of (AABC) m | | 
= —,‚ where m and n are relatively prime, then (m — n) is equal to 
Area of (AAOB) n A Ne 


If the quadratic equation х? + (2 — tan 0)x — (1 + tan Ө) = 0 has two integral roots, then sum of all 
possible values of 0 in the interval (0, 2x) is kr, then the value of k is equal to 


Bag 'A' contains 9 green and 1 red ball, Bag 'B' contains 10 balls all of them being green, 9 balls 
are drawn randomly from Bag ‘A’ and put into bag ‘B’, and then 9 balls are randomly transferred 


from bag 'B' to bag 'A'. If Е (in its lowest form) is the chance that the red ball is still there in the 


bag ‘A’ then the value of (q — p) is equal to 
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ANSWERS, HINTS & SOLUTIONS 


CRT - Ill 
(Paper-2) 
сне. PHYSICS CHEMISTRY MATHEMATICS 
1. C B A 
2. D B с 
3. А B C 
4. A A с 
5. D B B 
6. с B B 
7. с D B 
8. B с D 
9. A, B,C, D A,B A,B,C 
10. |A,C A,C A,B,C,D 
11. [Ар A,B,C A,B,C, D 
12. A,B,C A, D B,C 
(A) > (q) (A) > (р, 5) (A) > (t) 
1. (B) > (q) (B) > (р, г, 5, t) (B) > (r) 
(C) > (r) (C) > (p. ғ, s) (C) > (q) 
(D) > (5) (0) > (г) (D) > (s) 
(A) > (q), (s) (A) — (а, 5) (A) > (s) 
2. (B) > (p). (s) (B) > (а, г) (B) > (t) 
(C) — (p). (s) (C) — (p) (C) > (r) 
(D) (p). (г) (D) > (s) (D) > (s) 
1. 2 9 4 
2. 2 3 7 
3. 5 6 4 
4. 5 7 5 
5. 2 4 4 
6. 1 5 9 
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Physics PART - | 


1. In first case, 3 = k (2 — £,), If £, is natural length of the spring 
In second case 4 = k( £,- £), 4 is the length of the spring in second case 
By solving the equations we һауе 7; = 8 -34, 
but 7015 always greater than zero. 
=> 8-32, > 0 


= 4, 42 so it cannot be 2.7 m. 


2. U = 2x + 4y 
pex с. Mk- 2i 4 
OX ду 02 


Att=0, at (4, 4), P=24J 
Kinetic energy K = 0 


Total energy, E = Р + К + 24J and acceleration a- (- 2 2i m Is? 


To cross x-axis, along y, 4 = зад = 526 — t, = 2sec 


To cross y-axis, along y, 4 = зай - 5244 — tp = 242 sec 


Also, Crossing the x-axis — co-ordinates are (4- ux) - (2,0) 
2 Р=4Ј 5 К= Е-Р = 20Ј. 

Crossing the y-axis = co-ordinates аге [04 - зад) -(0,-4) 
.Р--16),К-Е-Р-40,/ 


3. If at t = tọ container is empty then the rate by which water comes out is * At any t, total mass 
0 
mt 
Пі = т + т -— 
% 
Е - т:9 = т;а= т a 
1 1 1 dt 
v to F to 
> [dv = [—at- f gat 
0 0 m, 0 
t 
б F ығ 
> ын | mi 910 = 12—112 90 
2m- — 
% 
=> mv = to [F /n2 - mg] 
=> = шы correct coice is (A) 
F(/n2) - mg 
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K PV 


V = —, T = ——15 put then PV? = constant (say К 
JT nR p ( y 1) 
хам = Pav = [Say = "ВАТ . -5ВАТ 
у 2 2 


A U =nCvAT = (nyCvy + n2Cv3)AT = [3x » -2х ЭН лт - > RAT 


AQ = AU + AW = = 7RAT 


14R AT 
2 


AQ RAT 7R 
ПАТ БАТ 5 


C process) = 


Total flux coming out of the sphere is 2) and conductivity at that point, o = Е 
є, р 
The relation current density, J = сЕ 


-.rate of change of charge, ES = АБСЕ A o[Total flux] 


dQ E Q E Q 
dt SE PS 
0/4 t 
Hence, | шш = | шн Е e tr = peo /n4 = 2p e, (/п2) 
a Q Pe P € 


If the loop is completed by wire of length 2R along y-axis i.e. the diametre of the semicircle 


then Ув.а/ = uy [Ampere’s law]. And due to the diameter wire only, 


B 


| ; тх, н | ; | 
at all point on the circle 3х? + 3z? = RŽ, is Ро [sino, +sin0,|= Во | sineo? +sin60° | ~ Sho 
4лг 45 4лВ 


oS ЕТ, в 3 
E > В.Ф (due to diameter wire only) = ma E = 2 Hol 


| КЕТЕ = (2-43)ы 


Hence, 7/В.4/ due to semicircle = ид 


2 2 
Intesnity, | = 41, cos? 7 
“ Imax = 410, For | to be 210. 
Phase diff. o = (2n«1)7. п = 0, 1, 2, 3...... 
2 Path ditt, = -#_ (25.1); 2. PS LA (on) 
ол 4 р 4 
3, 
Ahd Ahd 
= А= = 
(2n+1)D (odd integer)xD 
2 
possc ge 
C 


[P] = [m.v] = [МІТ] 


— ——'— — — ————— MÁY Umm 
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11. 


12. 


uM MLT? 


aie ЯЛ H ЕЕ 


aj- мт 


tj 


To have max. M.E. on ground spring should be detached at a point where spring have minimum 
energy. 


1 


mR? tano 
If l m | min = 
K 1-К 
NON "m tano 1 
K is minimum for cylindrical shell > п = "nr а gne is maximum 
+ 


If shell can roll then other will also roll. 
Force of frictional is static hence work done by force will zero w.r.t. ground. 


SECTION-B 


Length of wire (Young's modulus Y;). Cos 60° = length of wire (Young's modulus Ү;) 

By symmetry and small deformation 

Elongation in wire (Young's modulus Y;) = Elongation in wire (Young's modulus Y;).cos 60° 
4*Strain in wire (Young's modulus Y») = strain in wire (Young's modulus Y:) 


Degree of freedom f = 3 

AU = ¥2 fnR(Ta — T1) = $e (РМ — P,Vi) = Ve #Р,М (М) — 1}; > 0 forn« 1 and «Oforn 1 
AW = (P4V4 — P2V5)/(n-1) = PAV4(1 - (МУ) V(n-1) ; 

AQ = AU + AW = Р. (М2/М:)77-1Н vef - 1/(n-1)) ; 


SECTION-C 

About O N 0 

2 
N + Tcentrifugal + (mo f) =0 
About O' 

7 
№ + Tcentrifugal + E а) = 0 

то2/ 1 M 

Ticentrfugal = pad ©" хах = -mo*/, (anticlockwise) о 


3 2lo 4 
£ 
№ + 1 moe,- mg— = 0 
4 2 
1 2 2 
апаМ/---то/7,- mg— = 0 
4 2 


4 
When N' = 0, 1 morti, - mg— = 0 
4 2 
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2T cos 1-1 =pgh 


1 Г; 


oe (c AQ с 23 
С, P АТ” S АТ 


2T sin = Bi (AOR) 
= T = IRB 

also, T = лс 

B mo 

Е ІА 
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Chemistry PART - II 


SECTION - A 


1. HCI + NaOH —— NaCl + H,O 
Н + OH —— H,O; x kJ 
CH,COOH + NaOH —— CH,COONa + H,O 
CH,COOH + OH —— CH,COO  « H,O; ykJ 
Required equation: 
CH,COOH —— CH,COO + Н“ 


ЛАН = (y —x)kd 
2. Because it has one d and one / centre. 
4. 
O OH OH 
H30. O NaOH 
__Маон ,  Hs3C. о di 
H3C H3C ----->А 
о HO О HO 
39 к 
5. Solubility of AgeCrO,4 S, = 3 Т 
= 6.5 х 1077M 
Solubility of AgBrS2 = /К,, 
-7.07х1077М 
-5 
Ratio = 5, 6.5х10 М 
S, 7.07x10 
- 91.9 
6. (В) О 
a 
HO сі 
7. 12 coordination (f.c.c.) : 8 coordination (b.c.c.) 
.. : со (Ratio of density ) 
For f.c.c. lattice, > a= сый 
For b.c.c. lattice, 4r = V3a > а = = 
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OM, 2 хм, 
Ratio of density = —* 2 Nav 


(5) (5) 


2 AD ger. 
Because magnitude of KE = ^ ‚РЕ = 25 and ТЕ = 8 
r r 


According to Le Chatelier's principle. 


A is present at corners and face centres and B in the tetrahedral voids. 

So, along one axis two face centred atoms will be and if they are removed then A are present in 
the corner and centre of four faces. 

So, total no. of atoms of = 1 + 2 = З 

total no. of atoms of B2 4 

Formula is A3B4 


Ba” ions produce yellow ppt. with СТО, which is not soluble in СНзСООН. 


BaCO; dissolves in CH;COOH and produces Ва” ion which gives yellow ppt. with CrO?- which is 


insoluble in CHCOOH. 
SrCO; is soluble in СНзСООН and produces Sr** ion which does not give yellow ppt. of SrCrO, 
іп СНзСООН. 


SECTION - C 
log 10x10? |. 58x10" T,-274 
4,5х10%) 2.303х8.314| 274T, 


= Ts = 283 K = 10°C 
-. Rise in temperature = 10 — 1 = 9°C 


СНҘСОСНО, ОНССНСНСНО 


5 
[+] 1010® 10 
10,000 

[H" |ы =10 °(тот H,SO, )+ 107 (from water) 
=1.1x 107 
pH = 7 - log 1.1 = 6.94 ~7 
Т, = = ‚М, = 3b,P, = а 

° 27ВЫ 27b? 
ИЕС 


^ АТ 8 4 


с 


Black sulphides аге Hgs, PbS, Си5, NiS, CoS. 
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Mathematics PART - Ill 
SECTION – A 
0 In2 In3 
1. l= Ге» | (ех —1)dx + | (ex -2)ax 
—00 0 In2 


On solving =34+In2-2In3 


2. 2= -4(i- 1) + V-63 -16i 


2=-4(—1)+(1—8]) 


1-5-12,3-4! 
à 0 0 1 
Hence area (Aoz;Z2) = -|5 -12 1--х56-28 
з 4 1 

3 h 2-5/2сов0 
| 3 3 

and k 4-5/2віп0 

3 3 
АС 
Orthocenter 2 1 Circumcentre Сэ, 9) 
9----------------.----:-:-:-:---------Ф 
H(h, k) G (0, 0) 
-5+7+54/2с050 3-1: 82st 
B(7, 1) ; 
| 3 3 арг 54? sin) 
On eliminating 0, we get (x — 2)? + (y — 4)? = 50 
х? + y — 4x —8y- 30-0 
2 2 
Я p- (22-02) oss 
2 2 

Пвіпх ах = [sinxdx = 2 

0 0 
5. h? + 16 = (h — 8)? 

h? + 16 = h? — 16h + 64 

h=3 


So centre is (8, 0) andr=5 
equation of circle (x — 3)? + y? = 25 
Let C(3 + 5 cos 0, 5 sin 0) 
0 4 1 
л-5 8 0  1-10|2800-сов0-1) 
3+5cos0 5sinO 1 


Amax = 10(V5 +1) 
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Slope of given line = -› 


First of all we try to locate points on the curve at which tangents are parallel to given line 
On differentiating 3x^ — 4у? = 72 w.r.t. x 

шэг (Given) 2-2 

dx 4у 2 у 


Put x = —2y in 3x? — 4у? = 72 


11 13 : 
We get (-6, 3) and (6, —3) and their distances from line are —— and —— respectivel 
get ( ) ( ) 73 Ag p y 


So (-6, 3) is nearest 
So xo = —6 > yo = З and (xo + yo) = —3 


у? = (х2 1) : 
боу-х-1о0гу-1-х 
h 3T 8 
So required area - 4[ (1-x?)ax Е fx 2-2 
| 3503 


Given limit = 0 + (22 — 1) -(37-1) +... + (102-1) = У (n? -1) 


, 10х11х21 1-9- 375 


Circle on PQ as diameter p(t) 
(x -t£)(x -t2) (y - 2)(y - 2) =0 
x? «y? - (8 - )x - 2 (t, +1,)у +1212 +401, = 0 A5? 


Put s =1 and tit, = —1 


Hence equation of circle become аф) 
х“+у°-6х-4у-3=0 an (1) 

With centre (3, 2) and radius 4 

Equation (1) is not orthogonal to х? + у? + 2x – 6у + 3 = 0 


Three planes meet at two points it means they have infinite many solution, so 

2 1 1 

1 -1 1|-0 on solving a = 4 

a -1 3 

P,:2x+y+z=1 

Ро: х-у+2= 2 

Рз: 4х -у + 32 = 5 

P on XOY plane = (1, —1, 0) (Which can be obtained by putting z = 0 in any two equations) 


Q on YOZ plane = (o. -5, 3) (By putting x = 0 in any two equations) 
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11. N : y + tx = 2at + at? 
L:y=-2at 
On solving together —2at + tx = 2at + at? 
x = at + 4a 
Henceh=at?+4a 2 2 2  .. 
К--дар |. 0 0 0. 
So y? = 4a(x — 4a) (eliminating t) 
Now verify alternatives 


12. 4x? + 2x-1=0 


x 7854 16 
8 
-2+2/5  -14+5 
8 4 
If На аа 
4 
ші = —cos36? 


p 
В = —cos 36? = –ѕіп[90° — 36°] = -sin 54? = 4 sin? 18? — 3 sin 18° = 40° — Зо 
p 


= —cos 36° = 2 cos? 182 — 1 = 20? — 1 
SECTION - B 


1. (А) lim f(x) = 4 


(В) х -6х-9-уг-9-4 
2х + 3)2 +у2=9 +4 
2 (х + 3)2 = 9, у= 4 ог (х + 3)2= 4, у2= 9 
(С) Draw graph and check 
(D) Let a = 2-495 and be other root 
As a + p = —a (Given) 
В--а-о--а-2- 4/95 
Also ap = b 
(2-495)(-a- 2 495) - b 
But b « 0 (Given) 
— (-а-2-,95)>0 


So a«495-2 
Hence max of a= 7 


го 
> 


COS Х + COS 3x = COS 2x 
2 COS 2x cos x – cos 2x = 0 
cos 2x (2 cos x — 1) = 0 


ME n x-2 or an or cos 2x = 0 
2 3 


T Зл п Зл 
= 2х = — or > Х--, 
2 2 


Roots аге |z, 2: 
3 3 


— 2 roots 


У = —2at 


(at^, 2ай) 


(at^, —2at 


) 


G(h, k) 
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(В) f(x) -2x- 2. 
X 


a 
{'(2)=4-©®—0 
(2) 1 


а = 16 ѕоа; = 16 


Also f"(x) = дь 
х 
Also f"(1) = 2 + 2a=0 
--15082--1 
Hence 21-22. 35 zie 


3 
(C) Check by graph 


о 


(D) We have lim 
х-»0 


2 
6. lim Іі oO teu 


Х 
9 _ 
x0 Ja+x 3x? Уа 


SECTION - C 


5! 
21211! 


2 18 
ооа (0) ыы Чї5 | | 
1-Х 1-Х 14x 


143)?! [ (427 aso" Sas" 
1+х 


Coefficient of x '? in f(x) = Coefficient of х' in (1 + x)?! = *'Cig = 1330 


565 x "Cs Е 


Let 2* = t (for x < 0, t < 1 апа for x > 0, t» 1) 

Now g(t) = 12 + 2(1 —b)t+ b=0 

Unity must be between the roots of this equation g(1) < 0 
1+2(1-b)+b<0>b>3 

Possible values of b in [1, 20] аге 4, 5, 6, ..... 19, 20 

So p = 204 = 4 


Area of AABC = 5х6 +Бхё+бха 


Now given 22+ 36 + 6с = 0 

Cross with à, Захб + бахс =0 

oráxb-2(6xa) en (1) 
Again cross with b 

2axb+6exb =0 

or Axb = 3(bxc) 

Area of AOAB - 5856 
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Tg 4434.1 
Area of AABC 2 2 3 _11 
Area of AAOB 6 


ШЕРІ 
2 
Som = 11, п= 6 = (т – п) = 5 


5. х? + (2 -tan Ө)х – (1 + tan 0) = 0 
a-pz-2tan0-2 0 4. (1) 
ap2z-ctan0—-1  .|  —»—»— — 2 .. (2) 
From equation (1) + (2) 
a 4 В + ap = —3 
(о + 1)(B + 1) = -2 
Hence either a + 1 = —2 and В + 1 = 1 
then a = -3, В = 0 
ога + 1=-1 апа В + 1 = 2 


а= —2 and В = 1 
If a = —3, В = 0 then tan 0 = –1 
Зл 7л 
a = ——, — 
4 4 
If a 2 -2, В = 1 then tan Ө = 1 
л 5л 
> Ө=—, 
4 4 
Sum - $7 n T 5r Ат -4 
4 4 4 4 
А p_ °Св. 10 Cy _ 9 10 
q ue эбе 19 19 


504-р-19-10-9 
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CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate (11111111 111 ЕЛЕ 
111111 ИШ ШШШ ШЕШ 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10? Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure P, = 10°N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 10 J.s 

6.625 x 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Аг=18, K -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ад=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


An electron is released from rest at one point in a uniform electric field and travels a distance of 
10 cm in 10” seconds. Potential difference across the points is 

(A) 11.375 volts (B) 10 volts 

(C) 5 volts (D) 5.7 volts 


A snapshot of a petrol engine is given in which piston is 
moving downwards with velocity 40/3m/s. Find the 
angular velocity of the shaft. 

(A) 400 rad/s 

(B) 300 rad/s 

(C) 200 rad/s 

(D) 500 rad/s 


-- 40/3 m/s 


A particle of mass m moves in the potential shown in the 
figure. The particle has energy E. The period of the motion 
the particle is 


Space for Rough work 


Г--------------ш-ш---ш---шш 
НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-III-PCM-JEE(Main)/14 


4. A electron is projected normally from the surface of a sphere with 
speed v, in a uniform magnetic field perpendicular to the plane of 
the paper such that its strikes symmetrically opposite on the sphere 
with respect to the x-axis. Radius of the sphere is 'a' and the 
distance of its centre from the wall is 'b'. What should be magnetic 
field such that the charge particle just escapes the wall 

2bmv, 


© (b^ -a?)e 
(B) B= 
(a^ —b*)e 
2 (а? -b^) 
2bmv, 
(D)B- me(b* - а?) 
2bmv, 


(C) B 


E 


5. A particle with positive charge Q and mass m enters a magnetic field of 
magnitude B, existing only to the right of boundary YZ. The direction of , o 
the motion of the particle is perpendicular to the direction of B. Let 
qe әл т. | ‚ The time spent by the particle in the field will be 

(А) ТӨ 

(В) 2Т0 


ЕЗ 


өзің 


4 
х х х х х х х х х 
wo 


N 


6. If net external torque, about a point, acting on the system is zero, then we can surely say 
(A) Kinetic energy of the system remains constant 


(B) Mechanical energy of the system remains constant 
(C) Torque of Internal forces is zero 


(D) Momentum of system will remain constant. 


7. A horizontal spring mass system of mass M performs simple harmonic motion of amplitude ao 
and time period То. When the mass М passes through mean position, another stationary mass М 
sticks to it and both move together. If a and T be new amplitude and time period, then 


а; Ж 

(А) а- “Б (В) a=a,v2 
Т, 

(6) Т zs (D) None 


Space for Rough work 
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A metal block of mass m is placed on a smooth metallic plane in support with 
string as shown in diagram. If, after long time due to corrosion, the contact 
surface becomes rough with coefficient of friction p, then friction force acting 
on the block will be 

umgcos 0 


) 

B) mgsin@ 
) 
) 


A uniform rod of mass 2M and length 2L is bent at its mid point to form an L shape. Then, 
moment of inertia of the system about an axis symmetrical to both straight parts of L shaped rod 
is 


7 1 
A) -МІ? B) мі? 
(A) z (8) = 

7 ШЫ 
С) —ML* D 
©) ш 0) = 


Which of the following is correct about principle of conservation of momentum? 

(A) Conservation of momentum can be applied only in absence of external forces 

(B) Conservation of momentum can be applied only during collisions of bodies 

(C) Conservation of momentum can be applied in a process even in the presence of external 
forces 

(D) Conservation of momentum is not applicable in rocket propulsion 


A rod revolves with a constant angular velocity о about a vertical axis A. 
The rod makes a fixed angle о with the horizontal. A body of mass m сап 
slide along the rod and it has tendency to slide down, the angle of friction 
being В. The value of a so that "m" remains at rest (relative to the rod) is 
given by 

2 2 
(A) tan(a — В) = % “ова (В) tan(a + В) = “соза 


(C)  oLsin(a+B)=gcosB (0) a Lsin(a—f)=g cosa 


Two long cylindrical coils with uniform winding of the same length and 
nearly the same radius having inductances L; and Lə. The coils аге 
coaxially inserted into each other and connected to a current source as 
shown in the figure. The inductance L of the composite system is 

(A) Ly + Lo 

B) ШЕЛЕМЕ) 


( 
(С) БЕЗЕЖӘНЕЕР 


Space for Rough work 
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14. 


15. 


17. 


a 
A disturbance can be written as y(x, t) = [eb 2/7 |”. The disturbance is 
(A) not a travelling wave 
(B) a travelling wave with speed v = a 
(C) a travelling wave with speed v = a/b 
(D) a travelling wave with speed v = b 


waves of different frequencies travel through the medium at different speeds 
waves of different amplitudes travels through the medium with different wavelengths. 


A thick rope of length 2L and linear mass density 9н is joined at B 2L L 

to a thin rope of length L and linear mass density 4u. The system 

is horizontally stretched by the two vertical wall A and C. |! ын aH 
Assuming B to be a node, find the minimum number of loops in ^ B с 
the thick rope. 

(A) 1 (B) 2 

(C) 3 (D) 4 


In an L-C-R series circuit, it is found that the power factor is maximum. Then the angular 
frequency of the emf source must be equal to 


A B) zero 
(A) AG (B) 
(C) a very large number (D) none of these 


A car approaches an inclined wall (see in the figure) with speed vo 


an a horizontal road. When the horn of frequencies fọ is sounded, Vo 
the beat frequencies heard by the person on the car is (v = speed Yo — 30 
of sound) 
2v. f 
(д) ato (B) oe 
у-у, 2N - V, 
2v. f 
(c) „в (Bye 
2(v -v,) У-У, 
The speed of the colliding electron is increased іп an X-ray tube, then 


(A) the cutoff wavelength must increase 

(B) the cutoff frequency must increase 

(C) the intensity of the X-rays must increase. 

(D) the types of characteristic X-rays must increase 
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If white light is used in an YDSE setup, the nearest bright fringe from the central fringe will be 
(A) white (B) violet 
(C) red (D) yellow 


A particle is placed in a cart. Initial location of the particle is taken as origin in ground frame. At 
t = 0, the cart starts moving along x-axis with uniform velocity 2m/s and at the same instant the 


particle starts moving with 2xj relative to cart where x is x-coordinate of the cart. Which of the 


following is the radius of curvature of the trajectory of the particle in ground frame when it's 
tangential acceleration is equal to normal acceleration in magnitude? 


1 2 
A) —m В) —m 
(А 5 e = 

3 4 

—-m D) —m 

(C) 2,5 (р) 7 
A boat crosses a 2.4Кт wide river to reach the a point A on the B A 
opposite bank, located at 37° with the flow, in 500s. The same 
boat takes the same time (500s) to reach another point B on the 
opposite bank located at 53° with the flow. the speed of flow of рси 
the river is 0 
(А) 5 m/s 
(B) 10 m/s 
(C) 15 m/s 
(D) none of these 


A disc of mass M and radius R is wounded by massless inextensible thread. 

One end of string is tied to ceiling and system is released. Then which of the 

followings are/is false. R2 

(A) Tension in the thread mg/3 гэл 

(B) acceleration of disc 20/3 

(C) angular momentum of disc is conserved about point of contact on rim 
with thread. 

(D) angular momentum is conserved about any point on vertical line at 
distance x = R/2 from centre toward left. 
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23. 


24. 


25. 


26. 


A ball is thrown vertically upward at time t = 0. Viscous force of air resistance is not negligible and 
the acceleration due to gravity is g. The ball reaches maximum height at t = T and then descends 
attaining terminal speed. Which graph shows the best variation with time t of the acceleration a of 
the ball. 

(A) а (B) а 


An uncharged sphere of radius R is connected by zero 
resistance wire to earth. A charged particle qo is moving towards 
centre of sphere with constant velocity Vo. Find current flowing in 
wire. When charged particle is at distance х. до = 10 C, R2 1 т, 
Vo = 10 m/s, x = 2m. 

(А) 25 A (В) 5A 

(С) infinity (0) zero. 


А rod and a block are of same mass. Initially rod is іп 
horizontal position. What will be acceleration of tip of the rod. 
When system is released from this position ; т 
(А) zero (В) 4 
3 3 
(бу 9 (Р) 3 


8 


Two identical charges q are separated by distance 2d and 
fixed at this position. Third charge -90 is revolving in a circle 


of radius x in plane perpendicular to line joining charges and о------- 

centre coincides with mid point of line joining charges. The 

value of x for which speed of particle is maximum is [Consider 

gravity free space.] 
d 

(A) (B) V2 d 


(C) d (D) 2d 


Space for Rough work 
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27. A particle is thrown at an angle 0 with horizontal along the inclined 
plane of inclination a. Find the maximum height from the ground 
reached by particle 

u* sin? Ө u’ sin? Osina 
(A) (8) 7 — 
20 29 
u* sin? Ө u* sin? Өсіп? a 
(с) 5-5 (p) 5—5" о = 
2g sina 2g 

28. A charged particle of charge q is revolving in a circle of radius R of time period T = 9 sec. A point 
P at distance 2R from centre of circle in same plane record magnetic field. Find minimum time 
interval between two successive times at which magnetic field is zero at that point 
(А) 9 sec 
(B) 4.5 sec 
(C) З sec 
(D) magnetic field at point P will always have non-zero value. 

29. Two plates of capacitors are provided charges а: and qz and ; к 41% к, 7 
connected with springs of constant К; and кг as shown in the 7 ; 
diagram. Find the ratio of elongation in two springs (х4/Ха). (springs 7 Xi x { 
are of dielectric material] | 

К k, Y 

A) — B) | £2 
ae (8) ta 
k 2 

C) 1 D) | + 
(C) (0) е) 

30. А body moves along а path PQR from Р to R shown as a dashed line іп 
figure. When the particle is at Q, its speed is decreasing. The 
acceleration of the particle at Q is best represented by the 
(A) 1 (B) 2 
(C) 3 (D) 4 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. The correct order of leaving group for aromatic nucleophilic substitution is: 
(А) F »Cl >F »Br > №; (В) F- >NO, > СГ >Br >F 
(С) NO; > СГ > Br > >F (D) F >Br >СІ>Ғ >NO, 
2 O 
O 


р 
vu 
[e] 
N 
— 
U 
— 


(A) O (B) OH 
O O 
(С) O (D) O 
б TBI 
ва 
Rough Work 
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The product (P) formed finally is? 


(A) D (B) D 
D D 
D D 
D D 
(C) D (D) None of these 
D D 


‘Talc’ is one of the very soft material and it is used in talcum powder having molecular formula 
Mg3Si4O19(OH)2. What type of silicate it is? 

(A) Two dimensional sheet silicate (B) Three dimensional sheet silicate 

(C) Cyclic silicate (D) Chain silicate 


What is the false about H202? 

(A) Acts both as oxidising and reducing agent. 

(B) It is an antiseptic and germicide for working wounds, teeth and ears under the name 
perhydrol. 

(C) H202 is prepared by adding ice cold dilute H2SO4(20%) оп Na2O;. 

(D) Two OH bonds of H20; lie in the same plane. 


Hydrazine may be obtained from the reaction between ammonia and hydrogen peroxide: 

2NH, (g) - HjO, (7) —>N.H, (£) АН? = -241.0 kJ/mol. 

What is the standard enthalpy change per mole for the decomposition of hydrazine to its 
elements into their standard state? Given the standard enthalpy changes of formation (in kJ/mol) 


are: 
NH3(g) = - 46.1 


H202 (4) = - 187.8 
Н:О (4) = - 285.8 


(A) - 50.6 kJ/mol (B) + 50.6 kJ/mol 
(C) - 25.3 kJ/mol (D) +25.3 kJ/mol 
Rough Work 
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10. 


12 


1 А 
(A)+ X +K,Cr,O, (s)+H,SO, шини” ог Байна 28 
C - HO —— Brown red colouration —  "-4(Е)-(Е) 
colourless solution 
B+NaOH——>(D) 
Yellow solution 
(D) + Pb (OAc), —“°°°"'_; Yellow solid 


What is (D) in the above sequence? 
(А) Na?CrO, (B) МаВгОз 
(C) NOBr (D) None of these 


H5S is bubbled into 0. 2 M NaCN solution which is 0.02 M in each [Cd(CN)4]* and [Ag(CN);]. The 
H2S produces 1 x 10? M sulphide ion in the solution. 
Given: K AgS = 1x10 p M?;K,,CdS = 7.110 ® М? 


К,ы; | AG(CN), || = 1x10 MK uu | СА(СМ), | =7.8х10-® M 


Identify the correct statement: 

(А) Ag2S precipitates first from the solution. 

(B) CdS precipitates first from the solution. 

(C) None of them precipitates under the given conditions. 

(D) AgS precipitates at a sulphide concentration 1 х 1077 M. 


K instability 


Predict coordination number of the cation in the crystals of the following compounds: 
1. М00:1- 0.65 А; га = 1.40 A 


2. М95 :г, = 0.65 А; г, = 1.84 А 

Я гг and г. represents the radius of cation and anion respectively). 
(A) 6 (B) 4,6 

(C) 3 (D) 6,8 


The chlorate ion can disproportionate in basic solution according to reaction, 
2ClO; --СО; + CIO; 


What is the equilibrium concentration of perchlorate ions from a solution initially at 0.1 M in 
chlorate ions at 298 K? 


Given: Есо; ‘ie =0.36 V and Eco; jets: = 0.33 V at 298 K. 

(A) 0.019 M (B) 0.024 M 

(C) 0.1 M (D) 0.19 M 
Rough Work 
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A d-Block element forms octahedral complex but its magnetic moment remains same either in 
strong field or in weak field ligand. Which of the following is/are correct? 

(A) Element always forms colourless compound. 

(B) Number of electrons in tag orbitals are higher than in e, orbitals. 

(C) It can have either d? or d? configuration. 

(D) It can have either d' or d? configuration. 


The Schrodinger wave equation for hydrogen atom is : 
3/2 
2 1 1 2 -0/2 
v(r), , en) С 1) (с 8с +12) е 


: : 2r e 
Where ао and 2 are constant in which answer сап be expressed and с = —. Then the minimum 
а; 


and maximum position of radial nodes from nucleus respectively are: 


(A) ao, Зас (B) PES 
(C) 2 За,” (D) 5да, 


Equivalent weight of H3POz2, when it disproportionate into РН» and H3PO3 is: 
(Given M is the molecular mass of H3PO;) 

(A) M (B) M/2 

(C) M/4 (D) 3M/4 


A complex of iron and cyanide ions is 10096 ionized at 1 molal concentration. If its elevation in 
boiling point is 2.08°, then the complex is (Given Kp = 0.52? C mol” kg) 


(A) Fe4[Fe(CN)sls (B) Ks[Fe(CN)g] 
(C) K4[Fe(CN)s] (D) FeslFe(CN)glz 
Rough Work 
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ids will the major product of the following reaction? 


¢ —H Product 


(A) (B) 
H 


D 


(C) (D) 


16. O 


SeO, »(B) gt 109) 


Compounds (В) and (C), respectively are: 


| . 
` 1 
СОО 


б СТ 
NS 
OH О 
С 
(С) 229 20 
NS 
О О 
17. In the commercial electrochemical process for aluminium extraction, the electrolyte used is: 


(A) AI(OH)s in NaOH solution 

(В) An aqueous solution of Al2(SO4)s 

(C) A molten mixture of Al2O3 and NazAlFg 
(D) A molten mixture of Al2O0; and AI(OH)s 


Rough Work 
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COO 


19. 


20. 
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22. 
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DDT is: 
(A) antibiotic (B) a fertilizer 
(C) a non-degradable pollutant (D) dichlorodifluorotitanium 


Which of the following colloidal solution is used in photography? 
(A) Colloidal silver bromide (B) Colloidal gold 
(C) Colloidal silver (D) Colloidal sulphur 


The correct increasing order of thermal stabilities of 
K,CO, MgCO, CaCO, BeCO, 


() ПЕЕ ш o) 
(A) 1-1 « IIl < IV (B) IV « II « III « I 
(С) IV « II « I « IIl (D) IV « II « I « IIl 
Which of the following molecular orbital have 2-nodal planes? 
(A) Тору (В) Тору 
(С) Tap (D) оз» 


The reaction, PCI, (0)===РС\, (9) + СІ, (g) is favoured in forward direction by: 


(A) increasing the volume of the container. 
(B) introducing РС» at constant volume. 
(C) adding inert gas at constant pressure 
(D) all of the above 


In the given reaction: 


Bo б: 
=. — mo (а) ки (8) + (0) 
нас H (Major product) 


Which of the following is correct? 

(A) Compounds (B) and (C) are stereoisomer and both are planar. 

(B) Compounds (B) and (C) are not stereoisomer and both are planar. 

(C) Compounds (B) and (C) are not stereoisomer and one of them is planar. 
(D) Compounds (В) and (С) аге stereoisomer and one of them is planar. 


For a first order reaction which among the following is incorrect? 
(A) ro [conc.] . 
(B) 14/2 is independent of initial concentration. 


"AT K 
C) Slope of graph of log(conc.) versus time in -———. 
(C) Slope of grap 9( ) versus time i 2.303 


(D) 1, «[conc.]"”. 


Rough Work 
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What is R in the following set of reactions? 
COOH 


СН; 


500 ,р Ас, усу 200 JR 
НСІ 


(А) (В) 


(С) (D) 


OH 


Which of the following is not correct? 
(A) FeCl, +KCNS—— Red colour (B) КІ+РЫСІ, —— Yellow ppt. 


(C) NH,Cl+Nesseler's reagent——>Blue colour (D) DMG + №?* +NH,OH——> Scarlet red ppt. 


Nucleosides contain: 


(A) pentose sugar (B) purine pyrimidine 

(C) phosphate (D) both (A) and (B) 

Which of the following is not a cross linked polymer? 

(A) Alkyde resin (B) Bakelite 

(C) Vulcanised rubber (D) Nylon-6 

Acetonitrile on reduction gives: 

(A) Propanamine (B) Methanamine 

(C) Ethanamine (D) None of these 

The fundamental unit of linear silicones is: 

(А) SiO? (В) (R,SiO), 

(С) (RSiO,). (D) none of these 
Rough Work 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Consider the circle c : х? + у? = 1 and the line L : y = m(x + 2). If L intersect c at P and Q, then 
locus of middle point of PQ is 


(A) (x +1)? +y? 21 (В) х2 + (y - 1)? 2 1 
(C) (x-1) +y? = 1 (D) х2 + (y + 1)2= 1 
Let f : (1, оо) — (0, о) be a continuous decreasing function with lim (4x) =1, then lim (6x) is 
хә f (8x) x0 f (Bx) 
equal to 
4 4 
A) — B) — 
(A) 8 (B) 6 
6 
C) — D) 1 
(C) 8 (D) 


If the equation ax? — бху + у? + 2gx + 2fy + c = 0 represents a pair of lines whose slopes are m 
and т? then sum of all possible values of a is 
(A) 17 (B 


Let g : R > R be a differentiable function such that g(2) = —40 and g'(2) = —5 then 
4 


lim (42242 is equal to 


x90 

(A) е (B) Je 

Ge (D) е5 
e 


Space for rough work 
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1/n 


5. Let f : [0, 1] > R be a differentiable function with ҚО) = 0, then lim n? | f(t)dt equals 
noo 
0 
1 

(A) 51 (0) (B) Р(0) 

(C) 2f'(0) (D) 0 
6. The values of parameter a such that the line (logo(1 + 5a — a?)) x- 5y — (a? — 5) = 0 is a normal to 

the curve xy 2 1, may be in the interval 

(A) (о, 0) (B) (5, >) 

(С) (0, 5) (D) (—, 0) х» (5, oo) 
7. A triangle has vertices A, B, C and their respective opposite sides have tangents a, b, and c. 


Then triangle is inscribed in a circle of radius R. If b = c = 1 and the altitude from A to side BC has 


length - then R is equal to 


1 2 
(A) — (В) -- 
43 43 
43 43 
(С) — (D) —— 
2 2/2 
8. Let O be the centre of a circle of radius 1 P and Q are the points on the circle such that 0 = 
ZPOQ is an acute angle and R is a point outside the circle such that ОРНО is a parallelogram. If 
the area of the part of the parallelogram that is outside the circle is (6), then tim © is equal to 
3 2 
(A) — (В) - 
T T 
(c) 2 (D) 1 
2 


10 
If S r(r-1) "0С, =k-2°, then k is equal to 
r=1 
(A) 10 (B) 45 
(C) 90 (D) 100 


Space for rough work 
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If A and B are square matrices of order 3 where |A| = —2 and |B] = 1 then |(A ') adj(B ") adj(2A )| 
is equal to 

(A) 8 (B) -8 

(C) 1 (D) -1 


P is a point on the line y + 2x = 1 and Q and R are two points on the line 3y + 6x = 6 such that the 
triangle PQR is an equilateral triangle. Area of this triangle is equal to 


1 1 
A) — В) 
(А) 15 8) B 
1 1 
(1-5 D= 
(© = D) лв 


Let OABC be a tetrahedron (О beams the origin). If position vectors of A, B апа C are i, i+j 
and j+k respectively, then height of the tetrahedron (taking ABC as base) is equal to 


A circle is inscribed in a right triangle ABC, right angled at C. The circle is tangent to the segment 
AB at D and length of segments AD and DB are 7 and 13 respectively. Area of triangle ABC is 
equal to 

(A) 91 (B) 96 

(C) 100 (D) 104 

The vector equation of a curve іп R? denoted by F =(t?+t-2)i+(t+2)j+(t+3)°k denotes 
(A) a plane passing through the origin (B) a plane passing through (0, 0, 1) 

(C) a line parallel to the vector і-5|-К (D) a pair of lines intersecting at (0, 0, 1) 


Rajdhani express stops at six intermediate stations between Kota and Mumbai. Five passengers 
board at Kota. Each passenger can get down at any station till Mumbai. The probability that all 
five passengers will get down at different stations, is 


6 6 

Ps Cs 

(A) = (8) -28 
7 7 

( = (0) = 


Space for rough work 
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Let à and Б be two vectors such that là] - 1 and à-(bx(axb)) - 8 . If angle between à and b is 


a4 d 5 
cos —=, then magnitude of b equals 
JB g q 
(A) 2 (B) 
(C) 8 (D) 16 
An ellipse in the first quadrant is tangent to co-ordinate axes. If one focus is F;(3, 7) and other 
focus is Ғ.(а, 7) then the value of /3d is equal to 


(А) 5 (B) 7 

(C) 14 (D) 49 
х т/2 

The minimum value of the function f(x) = | ay + | ae where x є (o. z) , is 
22050 : 5110 2 

(A) 2In( V2 +1) (В) In(2V2 +2) 

(С) In(2+V3) (D) In(3 + 4/2) 


a 
Let I(a) = finCcota+tan x)dx , where a e (o z) then I(1) has value equal to 
0 


(A) In (sin 1) (В) -In (cos 1) 
(C) In (cosec 1) (D) In (sec 1) 


1/x 
lim Са 2) is equal to 


х0 
(А) 42 (В) sing 
(C) In2 (D) 2 


In | . i 
Let U, = —— where n e N. If S, = > U, then lim S, is equal to 
"^ |ne2 2, noo ^ 


(A) 2 (B) 1 


(C) (D) none exists 


ш 
2 
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100 
Given z »(1«i/3) then Re(z) is equal to 
Im(z) 
1 

(©) 7 (D) 43 

43 
If z — 1| < 2 and |wz — 1 – W?| = a (where wn a cube root of unity) then complete set of values of 
ais 
(А)0<а<2 (в) baud 

2 2 

с) 8 ЦИА Е (0) 0<а<4 

2 2 2 2 
The number of positive integral solution of x^ – y^ = 3789108 is 
(A) 0 (B) 1 
(C) 2 (D) 4 


The total number of ways of selecting two numbers from a set (1, 2, 3, 4 ..... 3n) so that their sum 
is divisible by 3 is equal to 


2n? -n 3n? -n 
A B 
(A) 2 (В) 2 
(C) 2n? - n (D) 3n? - n 
The sum of the coefficients of even power of x in the expansion of (1 + x + x^ + х3)? is 
(A) 256 (B) 128 
(C) 512 (D) 64 


Consider f(x) = x? + ax? + bx + c, parameters a, b, c are chosen respectively by throwing a dice 
three times. Then probability that f(x) is an increasing functions is 


5 8 
(А) 36 (B) 56 

4 1 
im (D) 4 
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28. Ifa, b, сє R* then the minimum value of a(b? + c?) + b(c? + а?) + c(a? + b?) is equal to 
(A) abc (B) 2abc 
(C) 3abc (D) 6abc 
NES 
29. tan | ———.| is equal to 
2, 1+2% ? 
(А) tan! (2^) (B) tan! (2-2 
(С) tan! (2^*!) (D) tan rye 
30. IN AABC, a? + c? = 2002b? then CU СОО |і equatto 
cotB 
mU 2 
2001 2001 
3 4 
бр: ру 4 
(©) 2001 (0) 2001 


Space for rough work 
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2014 


in), 


MATHEMATICS 


б 
= 
—— 
LLI 
LLI 
m) 


CRT -lll 
(Main) 
CHEMISTRY 


ANSWERS, HINTS & SOLUTIONS 


Ф 
о 
Ф 
T 
A< < Оо |< Оо Оо |< A оо |< а а о JO |< m m о а < Оо IO |< O о |< O |< O 
б 
z „| а LI . LI LI 
: А о т- |і со øo ом | 0 | 0 Ю |с |с о |< |ю| ој САС ДЕ 
О|- чо «5 (40 | Ю | 14100 05 |= lel le тэ | санаса маса са саса е | саса Ссч | СЧ са co 


6102 (рәочелру) ааг ul yueY е рерлему ueeq әлец ѕшелбола ІМ шол sjuepnis селе 9 ѕшелбоза 100426 рә}елбә}ц/ WOOJSSe|D шоу) 
sjuepnis Y LEZ 9 SyUeY ери iv 006 401 u! 901 5006 401 ui ps “001 401 и! £z ‘oz 401 и! 7 5шёл1болд |00Ц26 рәјелбәјиј/шооѕ$е[9 wod 
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Physics PART - | 
1. V=Es; 
= 2sm 
di: 
2 
ыу SoM 4-575 Volt 


t? 


2 | 2 ЭЭ 2 
sin30?  sin60? 
=> ("= 30 


£'o'cos30° = vcos30? 
lo = cos60*(v + (' о") = cos 60*(2v) = v 


о-УМ/- 4043 = 400 rad/s 


0.1/3 


3. for х<0 
It will oscillate like SHM 


Time period T, = үт 


For x>0 
It will perform periodic motion under constant force 


ga 
mg 


Hence time period T =T, +T, 
= т +2 = 
k \ mg 


2 
4 ev,B = —> 


eR 
Ja? +R? =b-R 
b?-a? 
ШЕ? 
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10. 


11. 


16. 
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Here the total time is given T 
Time spent m the region is (x -- 20) 


Hence total time spent 


Ж (2) 
2n 


Torque of Internal force is always zero. All other quantities will vary. 


Static friction depends on tendency. 


2 2 
ME ахан 
12 24 


When impulse of external force is zero. 


Balance forces. 


КТ ДЕШІ ІҢ 
2f N9u 
kemot SUR 
2f \ 4u 


cos ф- 1 > ф= 0° oL = 1/oC 
V +v, Sin 30? 

fg=f-—fo= 2 f, -f 

ы рап : 

_ 2% 

N-V 
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18. Bye =hv 
2 


19. B = AD/d, à is minimum for violet. 


Vos = Veo + Voo = 2xj + 2i 
Hence, for the paritcle, 

V, = 2m/s and V, = 2x = 4t 
а, = 0 a, = 4m/s? 

X=2t, y= 212 

=> атыы = 4т/67 

(а) (along Y-axis) 


20. 


2 2 


А х х 
and trajectory = у =2.— = 
| yoy 472 
when a. = an ,acos0-asin Ө > Ө = 45° 


So, Vx= V =2 > V= 2/2 


2 
С т... 2о/Бүуушг л 
a, 4.с0545° 42 
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= PART - II 


Кесте: 
| 
ды сут 


Н 
г А 


Pus m: OA 


| 


3. 
+ D? —> р 
e 
| 

4. Talc has E formula Mgs(Si?O5)2Mg(OH)e which (5і,О; I units of two dimensional sheet 

silicates. 
5. H 

О 
7° e It has half open book like structure having dihedral angle 97? 

6. AH? = ((2x 46.1) + 187.8 – (2x 285.8) + A,H* (N,H, ))kJ / тог" 

= - 241.0 kJ/mol" 


АН, (NH, ) = 50.6 kJ/mol 


Decomposition enthalpy = - 50.6 kJ/mol. 
9. Radius ratio for MgO is = 0.464 which reflect the coordination number 6 and radius ratio for MgS 
is 0.353. Which reflect the coordination number 4. 
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10. H,O(/) + CIO; (aq) ——» ClO, (aq) + 2H" (aq) + 2e 
2H' (aq) + ClO; (aq) + 2e —— CIO; (ад) +Н,О(/) 
Ес, = 0.33 – 0.36 = –0.03 


cell 


EE Stink (at equilibrium) 
-0.03 = = logK 
logK = - 1 
К - 0.1 
2CIO; = ClO, + CIO; 
Initially Л 0 0 
equilibrium .1-2x X X 
x? 
ELEC 
2 
LL 0019 i 
10 (1-2х) 
12. Probability of finding an electron is zero, i.e. y^ = 0. 


alt) [(o-1)(o? -80+12) |e" | -0 


(o-1)(o* -8c -12) - 0 
On solving for c we get 


o= 1, 6, 2 апа Perel 


а, 
Ғогс = 1; 1-2 TS 
а, 2 
E r>a, 
а, 
seu 4 кези. 
a 


0 
13. n-factor of НзРО» is 4/3 for the reaction. 
14. AT, =K, xmxi 
2.08 = 0.52 x 1 xi 
i=4 
This implies that the salt on dissociation gives 4 ions. Thus, the salt that gives four ions is 
Ks[Fe(CN)g]. 
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26. 
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qe 2-0 


I? shift 


D je D 
Tg i 
CH3 СН, 


27 ы 222 T OH 
SeO, он 1 OX S 
Bezilic acid rearrangement 
шин Es в СОО 
(В) 


It is а non-degradable pollutant. 

Colloidal silver bromide solution is used in photography. 

Stability of carbonates increases down the group. Carbonates of alkali metals are more stable 
than those of alkali metals. 

14, апа т, have one nodal plane each. In os there is по nodal plane and in case of Тог there 


are two nodal planes. 
Le-Chatellier’s principle. 


СООН СОСІ 
© © Е О © 
AICI, / A 


eah 
“ra 


МН,СІ--Меввеіег"5 reagent ——» Brown colour of iodide йд s base. 
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1. 


Mathematics PART - Ill 
Using T = S, take mid-point (h, k) then equation of PQ is 
хһ+ук-(+К)=0  — (1) 
тхХх-у-20-0 2 | 1  . (2) 


Compare (1) and (2) eliminate m 


As f(x) is continuous decreasing function on (0, со), so 0 « f(8x) « f(6x) « f(4x) 


So lim < lim EL jin f (0 
X00 x20 (8x) x f (8x) 


By squeeze play theorem lim 1(6х) _ 
x>0 f (8x) 


1 


The given lines will be parallel to lines ах? — бху + y^ = 0 


so (2) 48) ае 


mem =6 00 2 2 0 0 (1) 
Which gives m = -3 or 2 
andmm^-a — »—  .. (2) 


From (2) a = -27 or 8 
Hence sum of all possible value of a = —19 


T 
lim — 
e по(2-х2)-іпа(2) | 2 fem) 
Ч2-х2) 
lim IEX .(-2x) ЕЕЕ) 1 
ез g(2-x 02) 42 1 
e -e =е 2 = — 
2х Je 
1/п 
| f(t)dt 
|= lim 2-_—_ > form) 
noo 1 0 
n? 


Using : L' Hospital and using Leibnitz rule 


alae), "(1 


noo = noo2 n 
Put Цан hence 
E 10:10:10) tro 
h>0 h 2 
dy 1 
For xy = 1 ------ 
y ст dx x? 


Slope of normal to xy = 1 for x* > 0 (x = 0) 
logs (14 5a- a?) 
5 


Slope of line (given) = >0 


So 1 +5a-a°> 1 
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11. 


12. 
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a? — 5a « 0 hence a e (0, 5) 


2 A 
а--- 
3 
ама e 1 1 
2 2 J3 B 9 
abc 2(0(0(3 V3 
[Г] 
4^ /з3(4)/2 2/2 T М C 
----а 
Area of the parallelogram outside the circle Q R 
= Area of parallelogram — Area of sector OPQ [X7 
1. 1 А 0 
= 0 |2 0 0 КӨ 
ЕШ 22551952200 А 
Р 
Using "С =”. "1С „лып, n-?C. » is equal to 
r r r-1 r(r—1) 1-2 
Е er КЕ 1 1 64 64 
We һауе |(А”!) adj(B ^) ad(2A )| = —.—- —- = --8 
ve e ja aAA e e = рад 
(By using |A | = a and [adj В| = |В where n is order of square matrix) 
This distance between the given parallel lines (h) is 4 
length of the side of triangle is = a 
43 
2 2 
Area of triangle = Уз . 4h SILET, 
4 3 V3 5/0 
1 1 PEE. 1 
The volume of tetrahedron = -|ОА OB OC]|=—|1 1 0-- 
6 6 6 
01 1 
Area of base = 11141-1) (1-8-1)-121548 «d ops 
2 2 2 2 
Hence height - 3xvolum | 3/2 1 
Areaofbase 6 2 
С-20 C 
Дег ав 
2 b a 
5-а-7 
5-5-13 
а -р = 6 шаша (1) 
a? + b? = 400 A 7 D 13 B 
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(a — b)? + 2ab = 400 
— ab = 182 


LETT 
2 


14. Let ї =xi+yj+zk 
Comparing x =t?+t-2>y=t+2=>z=t'+6t+9 
Hence z – х = 5t + 11 >z-x=5(y-2)4+11>x+5y-z+1=0 


16. à Б àxb|-8 


РЕВ 

> laxbl =8 
al’ ll^ sin? o - 8 
[c9 246 


2x1 


2 2 
X y 

17. lf —+—=1,a>b 
a? b? 


So X1X2 = Уну = р? 
за = 49 


434 - 7 


18. f'(x) = sec x — cosec x 
T 
f'(x) = 0 at x =— 
(9 | 


Also e(z) >0 so f(x) is minimum at x =% 


Е л/4 п/2 1/2 +1 
(2)- | sec 0 d0 + | cosec 6 do = 1 | = 2In( V2 +1) 
5 0 л/4 42-1 


а а 
19. [In(cota + tanx)dx - [о мах 
0 0 


sina -cosx 


a a a 
= [Incos(a -x)dx - [Insinadx - fIncos хох 
0 0 0 


n (sina) -a 


(а 
1)--іп (sin а) = In |совес 1| 


1/х 
20. Let A= lim 24141) (1% form) 
x20 2 


х 
lim Varta] МЕ = їр 
= өхэ0х 21а 2х7) =e? 49 
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ШЕ 1 _ (п+2)—(п+1) 1 1 
^ (n+1)(n+2) (п+1)(п+2) n+1 п+2 


n 
1 1 1 1 
5 = = 
i M a 2 n-«2 


Hence lim S, -2 


noo 


21. 


22. 2=(1+iV3)” 


: UO 
= 210 ОНОН 
L 3 3 
= 2100 cos 005 isin 1005. 
= 2100 -oos f іал 
L 3 3 
_ 9100 ис 
| 2 2 
21 
Re(z) 2 1 
Im(z) 43s 43 
2 
23. lwz-1-w|=a 
2-1|-а 


э|а-1-2|-а 
 -1|-2га 
0<а<4 


24. Since RHS is even. So LHS is also even integer so either both x and y should even or both 
should odd integer. Now 
х'-у' = (x= у)(х + yc + y’) 
(x — y), (x + y), (х2 + у“) must be an even integer 
Therefore (x — y)(x + y)(x? + y?) must be divisible by 8 
But RHS is not divisible by 8 
So given equation has no solution 


25. Given numbers can be rearranged as 
1,4, 7..... 3N — 2 — (8X — 2) type 
2, 5, 8..... 3N — 1 — (8X – 1) type 
3, 6, 9 ..... Зп — 3) type 
This means either both the numbers should from (3A type) or one number each from (3A — 2) type 
and (34 — 1) type 


n(n-1) > Зп п 
+n? = 


So total number of ways "С, + "Сух ^C, = 2 
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26. (1+х+ х? + хр = ао + ах + аж? + ах? + алх“ -.... ане? 
Put x = 1 and x = —1 and add 


45 =a +a; +a, арвай ара 


0 = ão — a, + Ap — Ag ға,- ..... -а 
45 =2(a) а; +4a4 + Tn -а4) 
ao + а + ад + .............. + 844 = 512 


27. (х) = Зх? + 2ах +b 
у = f(x) is increasing Vx є R 
Рх) 20 Ухє ВА 
So (2а) 4x 3х6 <0 


а? — 3b <0 
This is true for exactly 16 ordered pairs (а, b) 1 <a, b <6 
z 16 4 
So required probability = — = — 
1 Р 4 36 9 


ab? -ас + bc? + ba? + ca? + ср? si 
5 > 
So a(b? + c?) + b(c? + а?) + c(a? + b?) > барс 


РД 9 
4 
зо Den a) 
n 
= Уап" (27) ҳат! (27-1) | 
r=1 


= tan! (2^) — tan! (1) 


= tan” (2) —- Ž 


yos 


28. аёрёсё 


cotA+cotC — sin(A+C)-sinB 
cotB ~ SinA-sinC-cosB 
біп2В 
sinA-sinC-cosB 
| ана 
© 4R?accosB 
b? 
accosB 
2b? 2 


© 2002b?-b? 2001 


30. 
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CONCEPT RECAPITULATION TEST - IV 
Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate i E ESTEE а р ШЫ ШҮ 
[ILL 


КЕГЕ ЕЕ ЕЕ Е БЕЛ ЕЛ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 

Mass of electron m, = 9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant R = 8.314 J К^! тог” 
= 0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h 6.625 х 107516 
= 625 x 10” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu = 1.66 х 10? kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O28, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Pb-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In a capillary tube placed inside the liquid of density (p)in a container, the rise 


of liquid is h. When block of density ‘o’ is placed on the liquid as shown in Ш 
figure, liquid in the tube is h’. If o < p then 

(A) h’ =h (В) һ"<һ 

(C)h'>h (D) insufficient data 


Two points A and B are at distances of ‘a’ and ‘b’ respectively from an infinite conducting plate 
having charge density o. The work done in moving charge Q from A to B is 


Qo б 
(A) 2206-9) 8) 6259 
Qo 
(C) bose, (D) none of these 


A point charge of 0.1C is placed on the circumference of a non-conducting ring of radius 1m 
which is rotating with a constant angular acceleration of 1 rad/sec?. If ring starts it’s motion at t = 
0 the magnetic field at the centre of the ring at t = 10 sec, is 

(A) 10°°T (В) 107T 

(C) 10° T (D) 10’ T 


A small sphere and a big sphere are released from rest with a very 9 

small gap from height h as shown in the figure. The mass of bigger и  ( er 
sphere is very large as compared to mass of smaller sphere. The height = = 8 “=” | Шин 
from the point of collision of smaller sphere with the bigger sphere to h 
which the smaller sphere will rise if all the collisions are elastic 
(A) 2h (B) 4h 

(C) 6h (D) 9h 


Space for Rough work 
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5. The distance between two parallel plates of a capacitor is a. A | 
conductor of thickness b(b < a) is inserted between the plates _ 


gn е йып, eer ae ee о d A 


the distance (x) is best represented by -Fo 


(A) (B) 
C 
x a-b) x 
(C) (D) 
C 1 С i 
(a-b) ^ * (a-b) ^ х 
6. Three blocks A, B and C having masses m kg 2kg and 3 kg are attached by 


massless strings and ideal pulleys as shown in the figure. When the system is 
released from rest if the block 'A' remains stationary , the mass of block 'A' is 


(A) 2.2 kg (B) 2.6 kg 
(C) 2.4 kg (D) 4.8 kg 
7. A block of mass 2 kg is attached to one end of a massless rod of length In . The rod is fixed to 


TU 
a horizontal plane at the other end such that the block and rod are free to revolve on a horizontal 
plane. The coefficient of friction between the block and surface is 0.1. Block is made to rotate 
with uniform angular speed by applying a constant external force in tangential direction on the 
block. The work done by external force till the rod rotates by 90? is 
(A) 0 (B) 10 joule 


(с); joule (D) 1 joule 


Space for Rough work 
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One mole of a monoatomic gas is taken from P to R, via 
three paths PQR, PR and PSR. If work done by the gas 
іп РОН is W;, in PR work done is М and іп PSR work 
done is Ws, then 

(A) W: > Wa» Wi 


(B) | Wi» We» Ws 
(C) үү; > W; > W3 
(D) Үз > W2 > М: T 


A block of wood of relative density 0.5 is placed 10 m inside a vessel containing water. The 
vessel is accelerated upward with an acceleration of 10 m/s?. If the block is released at some 
instant, then the time taken by block to reach the surface of water from that instant is (g = 10 


m/s?) 
(A) 0.5 sec (B) 1 sec 
(C) 2 sec (D) none of these 


УЛЛУ УУ 


An insect of negligible mass is sitting on a block of mass М, tied with 
a spring of force constant k. The block performs simple harmonic 
motion with amplitude A infront of a plane mirror placed as shown in 
the figure. The maximum speed of insect relative to its image will be 


(A) A [К в) Avs К Ў 
т 2 т 
(С) AV3 que (D) AJ. 
m k 


Space for Rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11. 


13. 


14. 


When an electron of hydrogen like atom jumps from a higher energy level to a lower energy level. 
Then, 

(A) angular momentum of the electron remains constant. 

(B) kinetic energy increases. 

(C) wavelength of de-Broglie wave, associated with motion of the electron, decreases. 

(D) all of the above 


If the filament current in Coolidge tube is increased by increasing the voltage in the filament 
circuit then 

(A) Amin remain same (B) Max. K.E. of electron not affected. 

(C) Intensity increases (D) Intensity decreases 


A parallel plate capacitor of plate area 0.2 т? and spacing 10? m is charged to 10° volt and then 
disconnected from the battery, and pulled apart to double the plate spacing 

(A) work required to pull the plate is 8.8 x 10° J 

(B) final voltage on the capacitor is 2 x 10° Volts. 

(C) Final charge on the capacitor becomes two times of initial 

(D) final charge becomes half of initial value. 


Two particles А and B are projected simultaneously in the — v4 = 20 m/s ув = 10 m/s 
direction shown in the figure with velocities v4 = 20 m/s and 
Vg = 10 m/s respectively. They collide in air after 1/2 sec. 


(A) the angle 0 is 60? ЕЕЕ 
) the distance x is 5/3 т 

C) the angle 0 is 30° 

D) The distance x is 15/3 т 


A uniform square plate of mass m and edge a initially at rest starts rotating about one of the edge 
under the action of a constant torque т. Then at the end of the 5" sec after start 


2 

(A) angular momentum is equal to 5x (B) kinetic energy is equal to did 
| 39-5 751? 
(С) angular momentum is equal їо 2.5т (D) kinetic energy is equal to 22 


Space for Rough work 
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SECTION -C 
Integer Answer Type 

X Y ZW 
ОООО 

This section contains 5 questions. The answer їо each of the questions is а single-digit OOQ 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question AAG) 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. ОООО 
(GG) 
ОООО, 
(202020) 
(000006) 
ОООО 

1. A light rod of length L, is hanging from the vertical smooth wall of a vehicle moving with 


acceleration 4/3 g having a small mass attached at it's one end is free to rotate about an axis 
passing through the other end. The minimum velocity given to the mass at it's equilibrium position 


so that it can complete vertical circular motion is ./KgL . Find the value of K. 


2. Find energy stored in the capacitor in it's steady state. 


3. The potential difference between two points A and B which are separated by a distance of 1m 


along the field in a uniform electric field of 10МС7 is 5K Volt. Find the value of К. 


4. The power factor of a circuit in which a box having unknown electrical devices connected in 


series with a resistor of resistance ЗО is 3/5. Find the reactance of the box in Q. 


5. In the given circuit the reading of ideal voltmeter is Е/2. 
Find the internal resistance of the battery in Q. 


10 


Space for Rough work 


— —— ——— ———MM——MMÁ———M M——Ó—M——áÁ——i 
НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-IV(Paper-1)-PCM-JEE(Advanced)/14 


Chemistry PART - 1 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


K, for the reaction [Ag(CN);] = Ag* + 2CN, the equilibrium constant at 25°C is 4 x 1077, 
then the silver ion concentration in the solution which was originally 0.1 M in KCN and 0.03 M in 


AgNO; is 
(А) 7.5 x 107? (B) 7.5 x 10? 
(C) 7.5 x 10° (D) 7.5 x 1077 


A gas in an open container is heated from 27?C to 127?C. The fraction of the original amount of 
gas left in the container would be: 

(A) 3/4 (B) 1/2 

(C) 2/3 (D) 7/8 


Consider the equilibrium, 2CO(g) + O, (g) == 2CO, (g)+heat 


If О; is added and volume of the reaction vessel is increased, the equilibrium will 
(A) shift in forward direction (B) shift in backward direction 
(C) remain unchanged (D) be unpredictable 


If the energy of H-atom in the ground state is — E, the velocity of photo electron emitted when a 
photon having energy Ер striked a stationary Li” ion in ground state, is given by: 


(А) У= 28125) (В) V= 2(E, + 9Е) 
m \ m 
С) У 2(E, - 9E) (р) м2 2(E, -3E) 
Ү т Y m 
Rough Work 
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OH 
RA, Ais: 
HO 
NO, OH 

(A) OCH, (B) OH 

NO, OH NO, OH 
(C) OH (D) OH 

H3CO HO 
NO, OH МО, 0--<ң; 


аты. (М) о 
| 
HC—CgH,—NH—C—Ch3 
| (1) 
о нена в 0) 
(1) сн, 
Arrange the above mentioned nitrogen atoms of the compound іп decreasing order of basic 
nature? 


(A) 1» ЇЇ» IV » Hl (B) II 3 1» IV » Ill 

(С) II 3 15 IIl » IV (D) 15 IV » III 5 Il 

Which of the following compounds can form silicones on hydrolysis? 

(A) (CHs)2SiCls (B) (SiHs)3N 

(С) SiCl, (D) All of the above 
Rough Work 
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10. 


10 


СН,Вг (3) 


CHBr (2) 
(5)Br 


Br 
(1) 
Arrange the above mentioned bromine atoms in decreasing order of their reactivity towards 
hydrolysis through 5,1 path. 
(А) 2>1>5>4>3 (B) Б>2>1>3>4 
(С) 2>5>4>3>1 (0) Б>4>2>1>3 


Which of the following compounds on decomposition, releases two gases containing the same 
elements? 

(A) FeSO. (В) FeCOs 

(C) Fe(NOs)2 (D) Fe(ClO3) 


Gold number gives 

(A) amount of gold in colloid. 

(B) weight in mg of colloid required to break gold sol. 
(C) weight in mg of colloid to protect gold sol. 

(D) amount of NaCl required to coagulate gold sol. 


Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


11. Which of the following compounds does not disproportionate on treating with conc. NaOH? 
(A) Menem pP (B) 
О H 
O 
(C) (5) 9 
Cl wk 
H 
H 
Cl сі 
12. If electrolysis of 1 M NiSO, is carried with inert electrodes at pH = 7 at 25°C (the pressure of 
gases are taken 1 bar). 
(Ets. = -0.25 V Ё он, = -0.83 v) 
The product of electrolysis at cathode and at anode (initially) are: 
(A) Ni at cathode (B) H2 at cathode 
(C) О» at anode (0) 5,02 at anode 
13. Which of the following is/are correct: 


(A) [CrCI4(CN)4(NH3);] and [CrCl3(NHs)3], both have d^sp? hybridization. 

(B) Magnetic moment of [Расі] is zero. 

(C) [Cu(NH3)4I**, [Pt(NH3)4] and [Ni(CN),]”, all have dsp? hybridization of central metal. 
(D) It is difficult to substitute chelating ligands compared to similar monodentate ligands. 


14. Which of the following is/are correct? 
(A) On strong heating FeCl; gives FeCls and Clo. 
(B) Dilute CuCl, is blue due to formation of [CuCL]^. 
(C) PHs can be obtained by heating red P with NaOH. 
(D) РН», НзРОз and НзРО», all are reducing agents. 


15. 2X(g) + Y(g) + 3Z(g)——» Products 


The rate equation of the above reaction is given by: 

Rate = K[XI[ YT TZ? 

Choose the correct statements: 

(A) The rate of reaction becomes doubled by doubling the conc. of (X). 

(B) Rate of reaction decreases by reducing the conc. of (Y) to half of the original value. 
(C) The half life of (Z) increases by increasing its conc. 

(D) If 7596 of (X) undergoes reaction in 20 sec., 5096 of (X) will react in 10 sec. 


Rough Work 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО 

This section contains 5 questions. The answer to each of the questions is а single-digit |Q@@@ 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО, 
(202020) 
(000006) 
ОООО 

1. A compound (A) having molecular formula СН; Вг is optically active. A reacts with HBr in the 


absence of peroxide to give isomeric products (B) and (C). Treating (A) with potassium-t-butoxide 
gives (D). (D) on reductive ozonolysis gives two moles of formaldehyde and one mole of 1, 3 
cyclopentane dione. (A) in the presence of peroxide reacts with HBr to give (E). The total number 


of chiral carbon in one molecule of (E) is: 


2. How many of the following nitrates give positive brown ring test as well as oxygen on heating? 


КМО,, РЬ(МО;),, МН,МО;, Са(МО;),, Sr(NO;),, Mg(NO;),, NaNO, 


3. How many (S = О) are present in H2S205? 


4. A complex of potassium, iron and cyanide ions K,[Fe(CN).] is 100% ionized at 1 molal. If its 


elevation in boiling points is 2.08°C, find out the value of ‘x’ in the complex. 
(Given Ky = 0.52°C mol” kg) 


NBS КОН/Н,О А 
(excess) >X exess ^ ( Y ) 2 
unstable 


The sp?-hybridized carbon atoms present in one molecule of the end product Z is: 


Rough Work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1 
1: The value of ІҢ ЕДЕН + 12 , (where [.] denotes the greatest integer function), is 
-2 
1 
(A) 1 (B) 5 
(C) 2 (D) none of these 
in{f(t):0<t<x} ; 0<х<1 1 3 5 
2. f(x) = 4x? – x? — 2x + 1 and g(x) = mint ' then | E | E ( | 
(9) 9 3-х ; 1<x<2 94 94 92 
has the value equal to 
7 9 
A) — B) — 
(A) 4 (8) 2 
13 5 
С) — р) > 
(C) = (0) 5 
3. If X4, Хо, Xa, ..... , Xn are in A.P. whose common difference is о, then the value of 
Sin «(бес Хү Sec X2 + Sec Хо SEC Xa + ..... + SEC Xs. | Sec Xn) is 
A sin(n -1)a B sinna 
COS X; COSX, COS X; COSX, 
(С) sin (n — 1) а COS x; cos Xn (D) sin na cos x; cos Xn 


Space for rough work 
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4. In AABC, the median AD divides ZBAC such that ZBAD : ZCAD = 2: 1. Then сод $) is equal 
to 
(A) ang B ine 
2sinC 2sinB 
C 2808 (0) попе of these 
sinC 
JUN 0 Х-1 y 2-1 
5. The projection of the line Ale Se on the plane x — 2y + z = 6 is the line of intersection of 
this plane with the plane 
(А) 2x+y+z=0 (В) 3x +y-z=2 
(C) 2x – Зу + 82 = З (D) none of these 
6. If [2 +iz,| =|z,|+|Z>|, |z| 25 and |2„| 212, then area of ААВС, if affixes of A, B and C are z4, 22 
and EM respectively, is 
(1—1) 
13 
А) — B) 0 
(А) 5 (8) 
169 169 
C) — Dy 
(С) 5 (D) -4 
7. A person buys eight packets of TIDE detergent. Each packet contains one coupon, which bears 


one of the letters of the word TIDE. If he shows all the letters of the word TIDE, he gets one free 
packet. If he gets exactly one free packet, then the number of different possible combinations of 
the coupons is 


(А) "С;-1 (B) *C, -1 
(С) “С; (D) 4* 
8. If the chord of contact of tangents from a point P to a given circle passes through Q, then the 
circle on PQ as diameter 
(A) cuts the given circle orthogonally (B) touches the given circle externally 
(C) touches the given circle internally (D) none of these 


Space for rough work 
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9. An ellipse is sliding along the co-ordinate axes. If at an instant, the foci of the ellipse are (1, 1) 
and (3, 3), then area of the director circle of the ellipse (in sq. units) is 
(A) 2x (B) 4x 
(С) 61 (D) 81 
ЭС : В х+1 xem 
10. The coefficient of the term independent of x in the expansion of | —7,—75 1 > is 
X -Х + Х-Х 
(А) 210 (В) 105 
(С) 70 (0) 112 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


11. Р(А) = i P(B)- 1 ; P(A UB) = 2 , which of the following do/does hold good? 


2 
4/05) (8) 
A) P| — | =2Р| — В) P(B) =Р| — 
(А) | B во с В 
A? B A 
(C) ise Ба = 8Р 5) (D) ЖЗ -P(AnB) 
| ; 1.11 5 
12. Given that x + у + 2 = 15 when a, х, y, z, bare іп A.P. and ------ 3 when a, x, y, Z, b are in 
X y 2 

H.P. then 

(A) G.M. of a and b is 3 (B) one possible value of a 2b is 11 

(C) A.M. of a and b is 6 (D) greatest value of a - b is 8 
13. A quadrilateral is inscribed in parabola, then 


(A) quadrilateral may be cyclic 

(B) diagonals of the quadrilateral may be equation 

(C) all possible pairs of adjacent sides may be perpendicular 
(D) none of these 


14. f(x) = x? - 2ax + a(a + 1); f : [a, oo) - [a, о). If one of the solutions of the equation f(x) = f '(x) is 
5049, then the other may be 
(A) 5051 (B) 5048 
(C) 5052 (D) 5050 


Space for rough work 
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х-1 x 
15. f Іт ек = AF(x —1) + B.F(x — 4) + C and F(x) = [= dx , then 
(x? -5Х- 4) x 
2 4 
A) A--5 В) В-|--|ө3 
25 өв. (5) 
2 8) з 
С) А-- р) B=/—le 
oa- ЕР 
SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 5 questions. The answer to each of the questions is a single-digit (т) (т) (@) (2) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question AAG) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. ОООО 
ӨӨӨӨ 
ОООО 
OOO® 
(5) 
ОООО, 


The perpendicular from the origin to the tangent at any point оп а curve is equal to the abscissa 
of the point of contact. Also curve passes through the point (1, 1). Then the length of intercept of 
the curve on the x-axis is 


2. At the point P(a, a") on the graph of y = х" (n є №) in the first quadrant a normal is drawn. The 
1 
normal intersects the y—axis at the point (0, b). If limb cen then n is equal to 
a 
2 
3. f: ROR, f(x)= — ‚ If the range of this function is [-4, 3), then the value of |m + n| is 
х + 
аа, а а; араб а; аз 
4. If ay, 82, аз, ..... , 812 аге in A.P. апа A, = аа а; ag], А, = јаза; аз а then A1 : A2 is 
аза; аз а, аза; 84 85 
equal to 
5. Number of solution of the equation sinf x — cos? x sin x + 2 sin? x + sin x = 0 in 0 < x < 3r is 


Space for rough work 
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Physics PART -1 
1. There will be no change. 
h'=h 

2 = = 2 

ё, 

VA— Vg = —(b)-—(a) 
20 20 
W = Q(va - va) = — (o-a) 
£p 


3. = 0+ 1х 10 = 10 rad/sec? 
л v=rœ@= 1 х 10 = 10 m/s 
porque = (8|- A9" 
4n r 4nr 
E 107 x0.1x10 


UI 


= 107Т 


4. conservation of momentum 
М,/29ћ - mJ2gh «MV, + mV» (1) 
mE 


a-b 
6. FBD of 'B' and ‘C’ 
T T 


Bn ЕГ 


2g 3g 
=> T-2g-2a ... (i) 
and 3g - T = За ... (il) 
T. 129 
5 
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for A 
T'-2T 


np 


mg 
=> Т-т0 


2x 128 _ mg > m= 4.8 kg. 


n/2 
7 We | “над = 991 - 1 joule. 
0 
v(gta)—-m(g+a 
9. ác tgvay-mig ) _ 20 mvs? 
m 
t= a = 1 sec 
а 
nh 
11. Angular momentum = — 
2n 
ye ee 1 
kinetic energy ос == 
De-broglie wavelength à = M so as v increases à decreases. 
у 
14. Relative velocity of В w.r.t. A along vertical direction should be zero 
20 sin 0 = 10 
=> біп Ө =1/2 
x = 20 cos 30° x T = 5/3 m 
15. Change in angular momentum = angular impulse 
L=5t 
та та? 
3 
LES _ 75 
© 2 2m& 
Section -C 
jn Conservation of energy lm “то = mg m3 2,8 g 
2 2 2 2 
у = 4894 
2. Potential across capacitor is zero, hence energy stored is zero. 
3. VA— Vg =Í E. dx = 10 (1) 


= 10 volt. 
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4. Z= 4R? БХ = /9+Х° 
but cos ф- маг 
7 5 
X=40 
Ege 
2 
E 
| = — l 
=> а; (i) 
2E =i(3 +r) (ii) 
>r=10 
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Chemistry PART - II 


SECTION - A 
1. K, 24 x 10? 
Ад“ +2С№ ——[Ag(CN), | 
0.03 0.1 0 
[Ag(CN), | ——Ag' + 20N 
t=0 03 0 0.04 
0.03 - x x 0.04+2x 
_ x(0.04 + 2x)” 
* 1003-х| 


0.04 + 2x z 0.04 
0.03 - x z 0.03 


-4х1079 


As PV constant 

ПТ 11215 

пі . 300 = п». 400 
300 3 


= П, uh 
400 4 
© 
4. Energy of © in H-atom = - E 
© 


n» 


Energy of © іп? = - 9E 
Energy supplied by photon = IE + тм? 
ЕЧЕ| 


Есе ФЕ Tini: 
2 


2(E, - 9E) 
m 
9. FeSO, —5Fe,O, +80, + SO, 
12. H +e э, Е?-0.0у 
0.059 1 
Е-Е, =0- | 
н*/н, 1 9 [H] 
= —0.059 x 7 = -0.413 
So, Е, < Epe ni 


Ni will deposit at cathode 
2H,0 + 267 ——>H, + 20H 
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14. 


6 


0.059 -72 
log| OH | 
= -0.83 + 0.059 x 7 
= - 0.417 
Both have Сг" (49), and C.N. is 6. Hence d’sp*. 
Pd**(d5) complexes with C.N. is 4 are square plannar and magnetic moment is zero. 


FeCl, —— FeCl, + Cl, 
Dil. CuCl, is blue due to [Cu(H2O)4]** PHs is obtained by heating white P with NaOH 
All are reducing because of weak P — H bond. 


Е --0.83- 


SECTION - C 
CH3 Br Сн 
А- Ж-Е Os 
Br СН, Br 
CH3 СНәВг CH3 
H3C 
B= E 
Br Br H g D- ==” TU inactive 
KNO, > KNO, + 50; NaNO, = NaNO, + 50; 
2Pb(NO;), — 2 PbO + ANO, +O, Ca(NO;),, Sr(NO3),, 
МН №; > N50 -2H,0 Pb(NO,), do not respond to the test. 


2Ca(NO4), — 28rO АМО, +0, 
2Mg (NO;), > 2Mg0+4NO, +0, 


AT, =K, xmxi 
2.08 = 0.52 x 1 xi 
j= 4 

K, [Fe”(CN), | 
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CI CI HO OH О 


С! С! HO OH 
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Mathematics PART - 111 


- 


1 1 
je БЫЛЫП dx | хїї01-110х 
22 A 


f(x) , f0<x< 


B 
2. Here, g(x) = (2) df Lee 
2 2 
3-x , if1«xx2 
4 Let 5 = ZCAD-0 A 
| 87 1 LS 
By m - n theorem, 
(1 + 1) cot a = 1 cot 20 — 1cot Ө 
uw 
B D C 
6. Here, Z2 — 23 = (21 — 23) 
=> ZACB = Ž 
2 
=> АС = 8, AC = ВС 
42 
9. (0, 0) lies on the director circle 
х+1 х-1 1/3 _ -1/2 
10. =X -X 
ӘЛЕН ЕТЕ xx”? 


(iy) 
12. xry+z=3{ 222), URL E. a b 
2 X у 2 2 


14.  Here,f^(x)2 a+ Vx-a 
SECTION - C 
1. Equation of tangent is y – В = f'(a){x-a} 


E В-аҒ(а) 


Also, а = 
Vf Co? +1 


NT 
hs, СУ | = 
dx 2\ xy 


Thus, equation of curve is х2 + y? — 2x = 0 


2. Equation of normal is y - a^ = um (х-а) 
па 
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Here, A; = Фа; — a2)(a2 — аз)(аз — ал) = —2d* 
Also, A» = —2d" 


sin’ x[sin x + sin x + 2] = 0 
> sin x = 0, where x = 0, л, 2л, Эл 
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CONCEPT RECAPITULATION TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have one or more correct 
answer. Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 16) contains 4 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (А), (В), (С), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate EE TEES ЕЕ ЕБ e ЕЕ 
12111111111Л 1 ЇЇ 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Тор 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 

Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 

Mass of electron m, = 9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 107? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm Кто! 
1.987 ~ 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h 6.625 x 107^ J.s 


6.625 x 10 ?' erg.s 
1 Faraday 96500 coulomb 
1 calorie 4.2 joule 
1 amu 1.66 x 1077 kg 
1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O-8, 
М-9, Ма-11, Mg=12, бі-14, Аі-13, Р-15, 5-16, 
Сі-17, Ar=18, К -19, Са-20, Cr=24, Mn=25, 
Ғе-26, Со-27, Мі-28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, 0-92. 

Atomic masses: Н-1, He=4, 11-7, Ве-9, В-11, С-12, М-14, О-16, 
F=19, Ма-23, Mg=24, Al = 27, бі-28, P=31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Рр-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Answer Type 


This section contain 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


$ Velocity time graph of a particle undergoing rectilinear motion — V9 
is plotted as shown in the figure. Average acceleration of 
particle is zero between time intervals. 


(A) 0 and t, (B) t; and te 
(C) t; and їз (D) to and t4 
2. A heavy string of mass m hangs between two 


fixed points A and B at the same level. The 
tangents to the string at A and B are at an angle 0 
with the horizontal as shown in the figure. The 
tension in the string at lowest point is 


(А) 550 (B) 223 
sind 2cos 0 

ан (D) mg 
tan Ө 2 cot 0 

3. The kinetic energy of a body moving along a straight line varies with time KE 
as shown in the figure. The force acting on the body is 
(A) Zero VA 
(B) constant i 
(C) directly proportional to velocity 
(D) inversely proportional to velocity. 

4. In the figure shown, a string is wound over a cylinder A. The other end of 20) 
the string is attached to block B through a pulley. When the system is 2 
released the cylinder rolls down without slipping. The ratio of magnitude of б 
vertical component of displacement of A and В in any time interval t is A L 
(A) sin : 1 (B) sin 0:2 
(C) cos 0 : 1 (D) cos 0:2 


Space for Rough work 
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5. Six stars of equal mass are moving about the centre of mass of the system such that they are 
always on the vertices of a regular hexagon of side length a. Their common time period will be 
[3 3 
(А) 47,2 (В) 2л EL 
YGm Gm(5v3 + 4) 
3a? 
(C) 4x (D) None of these 
V Gm 
6. The end of a chain of length L and mass per unit length р, which is piled up on a horizontal 


platform is lifted vertically with a constant velocity u by a variable force F. Find F as a function of 
height x of the end above platform. 


(A) р(9х + 247) (В) р(2ох + ри?) 
(С) p(gx +u?) (D) p(u? -gx) 
7. In the arrangement of rigid links of equal length I, they P 5 


сап freely rotate about the joined ends as shown in the 
figure. If the end U is pulled horizontally with constant 


2 


speed 20 m/s, find the approx. speed of end Р when the О U 
angle SUT is 90°. 
(A) 5m/s 
(В) 10 m/s Q T 
(C) 7.1 m/s 
(D) 14.12 m/s 
8. Air is blown through a pipe AB at a rate of 1600 cm?/sec. The A 
cross-section area of the broad portion of pipeis4 cm?andthat 0-8 2 
of narrow portion is 2 cm”. The difference in water length is к==р Ld 
(pa, = 1.4 kg/m, Puar = 10° kg/m?) | 
(A) 1.6mm (B) 3mm E 
(C) 3.6 mm (D) None = 


Space for Rough work 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Questions 9 and 10 


At certain pressure and 127° C temperature the mean kinetic energy of hydrogen molecules is 
8 x 10°" J. (Mass of hydrogen atom = 1.7 х 1077 kg & atomic weight of nitrogen = 14). Then 


9. Root mean square speed of hydrogen molecule at 27°C is 
(А) 0.88 x 10* m/sec (B) 1.88 x 10“ m/sec. 
(C) 1.88 x 10° m/sec. (D) 2.88 x 10° m/sec 
10. The rms speed of nitrogen molecules at 27°C is 
(A) 5.02 x 10° m/sec. (В) 5.02 x 10“ m/sec. 
(С) 2.51 x 10° m/sec. (D) 2.51 x 10? m/sec. 


Paragraph for Questions 11 and 12 


A ‘U’ shaped uniform rod of each of side having length '/' and 


mass 'm' is hinged from the one end of one of its limbs as 
shown. 


11. The Yom of the given system is 
(A) 2L/3 (B) -21/3 
(C) -L/8 (D) -L/8 
12. If the system is displace by small angle then time period of oscillation is 
34 60 
(A) т/-- (В) 2x,|— 
5g \ 50 
6/ ЕЗ 
(C) n, | — (D) 2x, | — 
5g V5g 


Space for Rough work 
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Paragraph for Questions 13 and 14 


Two long parallel wires carrying currents 2.5 amp and | amp in the same direction as shown in figure. An 
electron moving with a velocity 4 x 10° m/sec. as shown in figure and experiences a force of magnitude 
3.2 х 10% N at the point В. Then 


13. 


The value of current I is 2A ГА 

(А) 2 атр. 69 2 = у 
(В) 8 атр. 2 3m S 2m k 

(C) 4 amp. 

(D) 1 amp. 


The position between PR at which a third long parallel wire carrying current 2.5 amp may be 
placed such that magnetic induction at R is zero. 

(A) at 1m from R and the direction of current is inward. 

(B) at 1 m from R and the direction of current is outward 

(C) at 1 m from P and the direction of current is inward. 

(D) at 1 m from P and the direction of current is outward 


Paragraph for Questions 15 and 16 


A tube of length / and radius R carries a steady flow of a fluid whose density is p and viscosity n. The 


velocity v of flow is given by v = vo[1 — (r?/R?)], where г is the distance of flowing fluid from the axis. Then 


15. 


Kinetic energy of the fluid within the volume of the tube is 


(A) LT (B) стіне; 


(С) LT (D) LT 


The difference of pressure at the ends of the tube is 


4n/v 8n/v 
(ду UR (в) == 

2nlv iv 
(o) 2128 (0) “ыз! 


Space for Rough work 
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Matching list Type 
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This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. A block of mass m is placed on a rough horizontal surface having coefficient of friction н. The 
magnitude of external horizontal force applied on the block gradually increases. The force exerted 
by the block on the surface is М. Match List - I with List - Il and select the correct answer using 
the codes given below the lists: 

List -1 List - II 
) | The magnitude of N (1) | is less than or equal to tan ' ( и). 
Q) | Nis less than of equal to (2) | decreases gradually. 
R) | The angle made by N with horizontal. (3) (то): + (umg)? 
S) | The angle made by N with vertical (4) | increases gradually. 
Codes: 
P Q R 5 

(А) 2 3 1 4 

(B) 1 4 2 3 

(C) 4 3 2 1 

(D) 2 3 4 1 

18. Match List - | with List - Il and select the correct answer using the codes given below the lists: 

List -1 List - II 

(P) | For the propagation of mechanical Wave (1) | have zero displacement simultaneously 
at some instant. 

(О) | In a stationary wave, all the particles (2) | no material medium is required 

between two nodes. 

(R) | In a transverse progressive wave, all the (3) | Material medium is required. 

particles of the medium. 

(S) | For the propagation of e.m. wave (4) | have the same time period and 
amplitude of vibration through out the 
wave. 

Codes: 


оо» —- го чо 
-= PUD 
ANN= J 
го о о ы (n 


Space for Rough work 
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19. Match List - | with List - Il and select the correct answer using the codes given below the lists: 
List –1 List - II 

(Р) | For a sustained interference pattern of (1) | amplitude of waves from the two 
light. sources must be same. 

(Q) | Newton's corpuscular theory (2) | could not explain the phenomenon of 

interference of light. 

(R) | Huygens wave theory (3) | coherent source is required. 

(S) | For maximum contrast in the sustained (4) | could not explain photoelectric effect. 
interference pattern due to a YDSE. 


Codes: 
P Q R 5 
(А) 2 3 1 4 
(B) 1 4 2 3 
(C) 3 2 4 1 
(D) 2 3 4 1 
20. Four rays of light parallel to optic axis and their path after passing through an optical system are 


shown in the following two columns. Match List - | with List - Il and select the correct answer 
using the codes given below the lists: 


List -l List - Il 
(P) N (1) | Convex lens 
(Q) / (2) | Concave lens 
(R) Ч, (3) | Convex mirror 
(5) y (4) | Concave mirror 
Codes: 

P Q R 5 
(А) 2 3 1 4 
(B) 3 2 1 2 
(С) 4 1 2 3 
(D) 2 3 4 1 


Space for Rough work 
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Chemistry PART - Il 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


1. Which of the following is correct for critical temperature? 
(A) It is highest temp. at which liquid and vapour can coexist. 
(B) Beyond the critical temp. there is no distinction between two phases and gas can not be 
liquiefied by compression. 
(C) At critical temp., the surface tension of the system is zero. 
(D) At critical temp. the gas and the liquid phases have the different critical densities. 


2. The correct expression(s) for an adiabatic process is/are: 
ү-1 ин 
(А) 1.4.) (В) eg : 
pi В. л, 
(С) PV," = P, V3” (D) PET = BI 
3. A liquid is in equilibrium with its vapour at its boiling point. On an average the molecules in the 
two phases have equal. 
(A) Intermolecular forces (B) Potential energy 
(C) Kinetic energy (D) Both kinetic energy and potential energy. 
4. Choose the correct statement(s): 


(A) BeCO3is kept in the atmosphere of СО: since it is last thermally stable. 
(B) Be dissolves in an alkali solution forming [Be(OH)4] *. 

(C) BeF; forms complex ion with NaF in which Be goes with cation. 

(0) ВеҒ; forms complex ion with NaF in which Be goes with anion. 


Rough Work 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-IV(Paper-2)-PCM-JEE(Advanced)/14 10 


5. NH; can be obtained by 
(A) Heating of NH4NO3 or NH4NO; 
(B) Heating of NH4CI ог (NH,)2CO3 
(C) Heating of NH4NOs with NaOH 
(D) Reaction of AIN or Mg3N» or СаСМ with Н:О 


6. Among the following, the ions having same magnetic moments are: 
(А) [Ti(H2O)g"* (В) [Sc(H20)¢]* 
(C) мо? (D) [Mn(H20)g? 
7. Which of the following reactions is feasible for the preparation of 1-propoxy-2-methyl propane. 


(A) Williamson's synthesis of (Ме:СНСН:ОМа + MeCH;CH;CI) 

(B) Williamson's synthesis of (MezCHCH2Cl + MeCH;CH;ONa) 

(C) Alkoxy mercuration-demercuration of (Me;CH = CH; + MeCH;CH;OH) 
(D) Alkoxy mercuration-demercuration of propene with Ме:ОНСН:ОН 


8. Which of the following are correct reactions? 


O 20683 % | jw — NaCNBH, , ВЕ? 


(С) 
Вг NaN, Ма LAH NH, 
(D) | 
О ж M 
МК + Br OHHO , ВЕТ 
О 


Rough Work 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


There are 4 glass bottles containing water solutions. These bottles are not labelled. Bottles 1, 2, 3 
contained colourless solutions, while Bottles 4 contained a blue solution. Each Bottle is having any one 
solution among the following (Each bottle is having different solution): 

Copper (Il) sulphate 

Sodium carbonates 

Lead nitrate 

Hydrochloric acid 

By mixing samples of the contents of the bottles in pairs, following observations are made: 


(1) Bottle 1 + Bottle 2 White ppt. 
(2) Bottle 1 + Bottle 3 White ppt. 
(3) Bottle 1 + Bottle 4 White ppt. 
(4) Bottle 2 + Bottle 3 Colourless gas evolved 
(5) Bottle 2 + Bottle 4 No visible reaction 
(6) Bottle 3 + Bottle 4 Blue ppt. 
9. Colourless solution present in Bottle 1 is: 
(A) CuSO, (B) Ро(МОз)> 
(С) НСІ (D) Ма:СО, 
10. Chemical formula of white ppt. formed in observation (3) is: 
(A) РЫС» (B) PbCOs 
(C) CuCOs (D) PbSO, 
Rough Work 
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Paragraph for Question Nos. 11 to 12 


4 >Li+F T 


Lithium —“"2 > A +B 
HO 
С њо ,0-01 


11. Which of the following is compound (A)? 
(A) LiaN (B) ШО 
(C) 102 (D) ШО» 


12. Which of the following is a property of gas FT? 
(A) It is paramagnetic in nature. 
(B) It's bond order is 3. 
(C) It does not contain lone pairs. 
(D) It contains two sigma and one pi bond per molecule 


Paragraph for Question Nos. 13 to 14 


The contributions of both heat (enthalpy) and randomness (entropy) shall be considered to the overall 
spontaneity of a process. When deciding about the spontaneity of a chemical reaction or other process, 
we define a quantity called the Gibb's energy. 
AG = AH- TAS 
Where AH = Enthalpy change, AS = entropy change. 
If AG<0O, process is spontaneous; AG=0, process is at equilibrium, AG > 0, ргосеѕѕ is non- 
spontaneous. 
13. For the change H,O(s)(273 К, 2 atm) 
4 
H,O(/)(273 K, 2 atm) 


Choose the correct statement: 


(A) AG=0 (В) AG<0 
(C) AG>0 (D) None of the above 
14. 5 mole of liquid water is compressed from 1 bar to 10 bar at constant temperature, change in 
Gibb’s energy: 
(AG) in joule is (density of water = 1000 kg/m?) 
(A) 18 (B) 225 
(C) 450 (D) 900 
Rough Work 
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Paragraph for Question Nos. 15 to 16 


OH 
СНЫ >(А) Sn+HCl >(C) Ac,0+AcOH »С,,Н,,О,М 
(D) 

NO; Analgesic and antipyretic 
(A) 

[soo 

(E) NaF/DMSO (F) 

15. The compound (D) is: 
(A) OC2H5 (B) осон; 
| C2H5 

МНСОСН, NHCOCH; 


(C) OCOH3 (D) 


ОСН 
эн on 


NHCOCH; МНСОСН, 


16. The compound (F) is: 


(A) On (B) К 
LF | 
МО» МО, 
(су. ;QH (0) F 
: ^F | F 
NO; МО, 


Rough Work 
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(Matching List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for 
the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match List | with List II and select the correct options given below: 
List -1 List – 11 
(Р) For spontaneous reaction (1) Y. (BE), E (BE), 
(Q) For endothermic reaction (2 AH=AE 
(R) Bond dissociation energy (3  AG--ve 
(S) For solids and liquids in liquids in thermo- (4) Ун, BOY Hs 
chemical reaction 
Codes: 
P Q R 5 
(А) 3 1 2 4 
(B) 2 1 4 3 
(C) 3 4 1 2 
(D) 4 1 2 3 
18. Match List | with List апа select the correct options given below: 
List -1 List – 11 


(Р) 10ті0.1 М NaOH аа. solution is added to 10 (1) Salt of weak acid and strong base 
0.1 M НО! aqueous soluntion 

(Q) 10 ml, 0.1 M NaOH aq. solution is added їо 10 (2) Salt of weak base and strong acid 
ml 0.1 M СНзСООН aq. solution 

(R) 10 ml 0.1 M HCI aq. solution is added to 10 ті (3) pH ofthe solution will be 7 
0.1 М МН. aq. solution 

(S) 10 ml, 0.2 M HCl aq. solution to 10 ml, 0.1 M (4) pH of the solution will be 1.33 
KOH aq. solution 


Codes: 

P Q R S 
(A) 3 1 2 4 
(B) 2 1 4 3 
(C) 4 1 3 2 
(D) 4 1 2 3 


Rough Work 
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19. Match List | with List ЇГ and select the correct options given below: 
List -1 List – II 
(P  B«N,—— (1) Inorganic graphite 
(Q) Na?B4O;(aq) (2) Amphoteric 
(R) АһЬО» (3) Basic 
(S) ВВгз (4) Lewis acid 
Codes: 
P Q R S 
(A) 3 1 2 4 
(B) 2 1 4 3 
(C) 4 1 3 2 
(D) 1 3 2 4 
20. Match List | with List ІІ and select the correct options given below: 
List -1 List – 11 
(Р) (СООН), 2Н,О-- ус» (1) 2С0› + H2O 
(1) 
(О) () 29705 (2) (СООН); 
H,SO,, at 90°C 
RS сеа (3) CO + CO; + НО 
AN 
COOH 
(5) (1) ano (4) Carbon sulphoxide 
О-С-С-С-О 
Codes: 
P Q R 5 
(А) 3 1 2 4 
(B) 2 1 4 3 
(C) 2 3 4 1 
(D) 4 1 2 3 


Rough Work 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE OR MORE is/are correct 


ЇЕ [е (x + х? + 2x5 )e* dx is equal to 
(A) Lxe" e ыс (B) xe 4c 
2 2 
(C) Тее“ +6 (D) Ixe eX «c 
2 2 
2. In triangle ABC, : -2 and вес? А -$ . Then the number of triangles satisfying these conditions 
is 
(A) 0 (B) 1 
(С) 2 (б) 3 
3. If a team scores 200 runs for the loss of two wickets, the number of ways of distribution of runs in 
partnerships if there was a partnership of at least 50 runs for each wicket, is 
(А) °C, (в) Pc, 
(с) 59, (D) *C; 
4. If tan 04, tan Ө», tan Өз are the real roots of the equation x? — (а + 1)x? + (b — a)x — b = 0, 
where Ө; + 02 + Өз е (0, л), then Ө; + Ө + Өзіѕ equal to 
T T 
A) = B) — 
(A) 2 (8) 2 
Зл 
С) — D 
(C) 4 (D) x 


Space for rough work 
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If a, b, and c are in G.P. and x and y, respectively, be arithmetic means between a, b апа b, с 
then 


(Aj SE Gp (вава 
х у X y a 
(elg 06 (Y UPS DERE 
x y b X y ac 


A rod of length 2 units whose one end is (1, 0, —1) and other end touches the plane 
X—2y + 2z + 4 = 0, then 

(A) the rod sweeps the figure whose volume is x cubic units 

(B) the area of the region which the rod traces on the plane is 2x 

(C) the length of projection of the rod on the plane is V3 units 
(D) 


D) the centre of the region which the rod traces on the plane is Е = 2 


ix) 506 


x, then 
x-1-1 
(A) (10) = 1 (B) (3) --1 
(C) domain of f(x) is x > 1 (D) range of f(x) is (-2, —1] о (2, о) 


A point Р(,/3, 1) moves on the circle x? + y? = 4 and after covering a quarter of the circle leaves 
it tangentially. The equation of line along which the point moves after leaving the circle is 

(A) y = J3x «4 (B) V3y 2 x «4 

(С) y = 3x-4 (D) /Зу-х-4 


Space for rough work 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 
Tangent to the parabola y = x? + ax + 1, at the point of intersection of y—axis also touches the circle 
х° + y? = r. Also no point of the parabola is below x-axis 


9. The radius of circle when a attains its maximum value 
1 1 
c Ву. 
(A) б (В) <Б 
(С) 1 (D) 45 
10. The slope of the tangent when radius of the circle is maximum is 
(A) -1 (B) 1 
(C) 0 (D) 2 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
Consider the equation az +bz+c =0, where a, b, c e C (set of complex number) 


11. If |a| = |b] and ac = bc , then z has 

(A) infinite solutions (B) no solutions 

(C) finite solutions (D) cannot say anything 
12. If |a| = |b| = О and ac 2 bc , then az - bz « c =0 represents 

(A) an ellipse (B) a circle 

(C) a point (D) a straight line 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 


мэ А2 АЗ 1| 109009 
I A f А _| A+—+—t..... = 
е is defined as e^ =1+А +++ т f(x) 


| wher a-f | and 0 < x < 1, lis ап 
X x 


identify matrix 


13. [99 is equal to 


f(x) 
(A) log(e* +e) +c (B) log(e* — e) +c 
(C) log(e? — 1) + с (D) none of these 


14. foco +1)sinxdx is equal to 


2x 


7 (2sinx -cosx) «c 


(A) 8 (пх -cosx) «c (B) 


X 
(C) ганц —cos2x)+c (D) none of these 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 
т/2 


f(x) satisfies the relation 169-2 f sinxcost f (t)dt = sinx 
0 


15. If f(x) 2 2 has at least one real root, then 
(A) X e[1, 4] (B) à e [-1, 2] 
(C) à e (0, 1] (D) à e [1, 3] 


т/2 
16. If | #G0dx =3, then the value of à is 


© 


3 
(A) 1 (8) 5 
(С) 5 (D) none of these 


Space for rough work 
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(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the following List-l with 1151—11. 


List -1 List — 11 

(P) Four dice (six faced) are rolled. The number of possible | 1. 210 
outcomes in which at least one dice shows 2 is 

(Q) Let A be the set of 4—digit number a,a»asa4 where a, > a» > аз > | 2. 750 
ay. Then n(A) is equal to 

(R) The total number of three-digit numbers, the sum of whose | 3. 671 
digits is even, is equal to 

(S) The number of four-digit numbers without repetition that can be | 4. 450 
formed from the digits 0, 1, 2, 3, 4, 5, 6, 7 so that each number 
contains digit 1 is 


Codes: 

P Q R S 
(A) 4 2 1 3 
(B) 3 1 4 2 
(C) 1 3 2 4 
(D) 3 4 1 2 


18. Match the following List-l with 1151—11. 


List -1 List – 11 
(Р) Diameter of the circle touching the line 1. 2 
(x — 1) cos Ө + (y – 1) sin Ө = 1 for all values of 0 
(Q) Radius of smallest circle which touches the circle 2. 1 
х 4 y^ 2 1 and x + y 6х – 8у + 21 = 0 
(R) Number of values of m for which the line (y — 2) = m(x — 1) cuts | 3. 4 
the circle x? + y? = 5 at two real points 
(S) Number of circle touching both the axes and the line x + y = 4 4. infinite 
Codes: 
P Q R S 
(A) 1 2 3 4 
(B) 3 4 1 2 
(C) 1 2 4 3 
(D) 2 4 3 1 


Space for rough work 
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Match the following List-l with 1151—11. 


m m MOM CU 


List -1 
Least value of the expression 210040 x —log, 0.01 for x > 1 is 
The number of solutions of log, (x –1) = log, (x - 3) is 


Least integral value of x which satisfies log, ., /2x ^ is 


Number of solutions of [loge x] = |x| is 
(where [.] denotes the greatest integer function) 


Q 
3 
1 

4 
3 


- QI 7j 
RA KR — 0 


Match the following List-l with List—ll. 


(P) 


m mM OQ B CU 


List -1 
If f : (0, о) onto (0, со) be a derivable function for which there 
exists its primitive F such that 2(F(x) — f(x)) = f(x) for any real 


positive x, then lim 169 is equal to 
xoo X 


If f(x) is continuous and differentiable over [-2, 5] and 

3 < f'(x) x 4 for all x in (-2, 5), then value of f(5) — Қ-2) may be 

If x is real, then the greatest value of the expression 
X42 


DATASI ы is 
2x* +3x+6 


4 
If y = е “cos x and уд + 2 ky = 0, where y, = Sr then kis 
x 


equal to 
Q R S 
1 2 3 
1 4 2 
4 1 3 
4 3 1 


Space for rough work 
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Physics PART - | 
2. Т sin Ө = mg/2 T Ting 
Т! - T cos Ө 
= mg Coto = mg Т cos Ө т 
2 2tan0 
LN 
3. pm =pt (P = const) 


2Pt 

=> v=, — 

m 
а- V |2Р_1_ 
та Vm ot 


mP 1 
= та = ,|—— «— 
at у 
5. F=F +F, +F +F, +F Т ^ 
Р, = Ё. and F, |= Р, 
F, =F, + 2F, cos 30? + 2Е cos 60° E 2-2 
1 
Gm? Gm? Gm? 
F = SF = SF = п р " 
37 4g 5 3g 7 5 а 
= Gm’ ME = mo'a 
a? (4 43 
даг ДӨП ee. 
a? (4 3 
3 
Too ABa 06 
Gm(5V3 +4) 
d 
6. p+pg(L—x)—pgl = (exu) 
7 у =5,у =5 


5/2 =7.1 m/s approx. 


1600x10° 
8. --------- =4m/s 
Vp 24105 
-6 
ju ES eins 
2x10 
1 
Р, -Ps = Pa (У5-У%)-роһ 
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Let the point of suspension is origin(O), then C.M. lies on 
vertical line when it is in equilibrium position. 


RA m(0) + m(L/2) + m(L) —1/2 and 
3m 
“т(42) + т) ст(44/2) -2L 
cm = 
3m 3 
түүлээ ЭЭЛ, (3/4) or 37° 
2L/3 
2 2 
СЕ 
3 2 
docs 
6 


+ = 3m/? 
12 4 2 


(Assume full square and calculate moment of inertia about origin and subtract the moment of 
inertia of fourth rod.) 


Time period of a physical pendulum = 2л = 27 ee sec 
mgd 5g 


F = qvB sin 0 = qvB (0 = 90°) 

-20 
So, B = F t еа 
qv 1.6х107х4х10 


2 2 2 2 
Moment of inertia | = МК? = ШЕ 2 2 p 


-5х107Т 


=> 1= 4 атр. 

If the distance of point R from third current carrying current is X, then 
Br=0 

№ 2х2.5 
An қ 
sox=t1im 


+5x107 =0 


P(2nr)dr = 2nrm e 2n(r+dr) 4n 9v 
dr dr 


P(2nr)dr = – 2x (т =) аг 


P(2nt) = – 2л | = | 


21%, 
(ORO 


P 


— — Y —— ——— ————M————————XMÁo á——HnÁ 
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Chemistry PART - Il 


Paucis A 

(D) is incorrect, since Gabriel method is used to prepare 1? aliphatic amines. 
10 Bottles 1, 2, 3, 4 have Pb(NO3)2, НСІ, NaCO; and Си5О,. 

When mixing: 

Bottle 1 + Bottle 2 —› PbCl; 

Bottle 1 + Bottle З > PbCO3 

Bottle 1 + Bottle 4 > PbSO, 

Bottle 2 + Bottle 3 > CO; 

Bottle 2 + Bottle 4 — No visible reaction 

Bottle 3 + Bottle 4 — CuCO3 


12. —>Li+N, 7 


Li —*:9: Li, O +Li,N 


LiOH Њо L2 ,ЦОН-МН, 1 
A for the Q. No. 15 & 16 
ОС,Нь осон; OCH; 
о = Cats! -9- Sn+HCl Q ___АсгОН+АСОН у өнімі 
() ТИВ Ме 
хө |) 
(А) Qc — NaF/DMSO , © 
МО» e 


(E) 
20. (P — 2) oxalic acid ins om H2O when treated at 105°C. 
(О — 3) when heated at 200°C or when refluxed with H2SO, at 90°C, it decomposes into CO», СО, 
HCOOH and H20. 
(R — 4) malonic acid on heating with P2O5 loses НгО and forms carbon suboxide. 
(S — 1) oxalic acid is oxidised by KMnO; to СО». 
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Mathematics PART - 111 


11.-12. 


13.-14 


HINTS AND SOLUTION 


Put x? =t 
1 t| 4,t? е 2 t? 
EIL lte +(e -2tfe )lat 


We have — = 


о| с 


=k and seo? A == 


ю|@ 


со садр 
8 


=> с? =10k?, 2 


іап0,- tano = 
eee : П : зог : 


1- Š tanó,tano; 1-00-а) 


M Шат 2) 
x ІҒхе(2, о) 


Clearly, A = (-2 cos 60°, 2 sin 60°) 

В = (2 cos 60°, -2 sin 60°) 

Tangent at А is х(-2 cos 60?) + y(2 sin 60°) = 4 
and tangent at B is x(2 cos 60°) + у(-2 sin 60°) = 4 


Since, parabola is above x-axis 
D=a°-4<0 
Thus, атах = 2 


Equation of tangent at (0, 1) to the parabola is y — 1 = a(x — 0) 


а2-02-0-0 | 2 (1) 
—azbz«c-0 2 0 (2) 
Eliminating z from (1) and (2) 

(Ы? -la )z = ca - bc 

Adding (1) and (2) (a -b)z « (a -b)z « (c -c) - 0 

This is of form Az - Az «B = 0 


Here, е^ = 1 EOM eed 
218 1 е?^*+1 


So, f(x) = е2 + 1; g(x) = e? 1 
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т/2 
15-16. f(x)-Asinx | cost f (t)dt = sinx 

0 

=> f(x) - P sin x = sin x 

or f(x) = (P + 1) sin x 
т/2 

Where P 2 X | cost f(t)dt 
0 


т/2 
n | cost(P +1)sint dt 
0 


л/2 
= (Р +1) | 51121 dt 
0 


2 


20. (P) 2(F(x) —f(x)) = f(x) 
> f(x) – f'(x) = f(x) f'(x) 
f(x) — 1 
1+f(x) 1+#(х) 
— f(x) is an increasing function 
(О) 21 < (5) — f(—2) < 28 


X+2 
R = 
(R) y 2x? +3x+6 


36422 
13° 3 
(S) y = e™% cos x 
= yı = —e™% sin x — e€” cos x =-e sin x — у 
Y2 = —e™% cos x + e™% sin x — у; 
= уг + 4у = 0 
= К= 2 


= (х) = 


— — Y —— ——— ————M————————XMÁo á——HnÁ 
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CONCEPT RECAPITULATION TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na 6.023 х 107° 

Planck’s constant h - 6.625 х 107518 

6.625 х 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, K -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ад=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART -| 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The minimum and maximum magnitude which is possible by adding four forces of magnitudes 
1N, 3N, 9N and 10N is 


(A) 0 and 23 N (B) 1N and 23 N 

(C) 2N and 23 N (D) 3N and 23 N 

A boat crosses a 2.4km wide river to reach the a point A on B A 
the opposite bank, located at 37? with the flow, in 500s. The 

same boat takes the same time (500s) to reach another point 

B on the opposite bank located at 53? with the flow. Where И 
should а landing point be chosen оп the other bank so that the 263) 9f 

boat can cross in the minimum possible time? 0 

(A) 1.2 km downstream from O (B) 2.4 km downstream from O 

(C) 3.6 km downstream from O (D) 7.2 km downstream from O 


A particle is moving in x-y plane. At certain instant, the components of its velocity and 
acceleration are as follows. V, = 3m/s, V, = 4m/s, a, = 2 m/s? and a, = 1 m/s*. The rate of change 
of speed at this moment is 


(А) 410т/а2 (B) 4m/s? 
(C) 10 m/s? (D) 2 m/s? 


A body of mass 'm' is moving in a circle of radius with a constant speed 'v'. Let work done by the 
resultant force in moving the body over half circumference and full circumference is W and W' 
then 


(A) W = шиг W'= T (ent) (В) W= Ши?” W' = zero 
(C) “шил W' = zero (D) W =0, W’=0 


r 
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5. In the figure, one fourth part of uniform disc of radius ‘R’ is shown. 
The distance of the centre of mass of this object from centre ‘O’ is 
4R 2R 
A) — B) == 
(A) СЕ (В) 3 
4R 2R OH 
C) J2— D) /2—— 22-22 
ша Bises | " | 
6. A force F is applied on the top of a cube as shown in the figure. The F 
coefficient of friction between the cube and ground is џ. If F is gradually 
increased the cube will topple before sliding if 
1 
(A) н> 1 (B) и« 2 
1 
(C) н> 5 (D) н<1 
7. An observer starts moving with uniform acceleration ‘a’ towards a stationary sound source of 


frequency fo. As the observer approaches the source, the apparent frequency ‘f heard by the 
observer varies with time ‘t’ as 


(A) f B) jf 
Е t - t 

(C) f (D) f 
a t J t 
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10. 


A metallic cylinder of radius г and height h is totally 
submerged in a liquid contained in a beaker as shown in the 
figure. If force F is pulling the string at a constant velocity v, 
the graph showing the variation of force F against 
displacement of cylinder is best represented by 


(A) | (В) | 
5 5 
F D) F 
5 5 


radius of curvature of the particle at t = 1sec. 


(А) 5 т (В) 5/5 т 
(С) 64/5 m (0) попе 
A block of mass т is lying at rest at point Q 


P of a wedge having a smooth semi- 
circular track of radius R. What should be 
the minimum value of ас so that the mass 
can just reach point Q. 

g 
(A) 2 
(C) 9 
(D) not possible 
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11. A person is standing on a weighing 
machine placed on the floor of an elevator. 
The motion of the elevator is shown in the Velocity 
adjacent diagram. The maximum and the (upward) 
minimum weights recorded are 66 kg and 


57 kg. The true weight of the person is 10 40 60 
[Таке g = 10 m/s] Time in seconds —————» 
(A) 60 kg (B) 63 kg 

(C) 61.5 kg (D) 65 kg 


12. An x-ray tube is operating at 150 kV and 10 mA. If only 196 of the electric power supplied is 
converted into X-ray, the rate at which heat is produced in the target is 


(A) 3.55 cal/sec (B) 35.5 cal/sec 
(C) 355 cal/sec (D) 3550 cal/sec 

13. A parallel beam of light of monochromatic radiation of | 
cross-section area A («xb?), intensity | and frequency v is ——— 
incident on а solid, perfectly absorbing conducting ——— 
sphere of work function фо (hv > фо) and radius b. The ——— 


inner sphere of radius a is grounded by a conducting 
wire. Assume that for each incident photon one 
photoelectron is ejected. Current through the conducting 
wire just after the radiation is 


Insulated 
stand 


ІАе b ІАе 
үсе (B) == 
hva 2hv 
21Ае ІАе a 
C D) Жш 
(©) hv e hv b 
14. Two concentric rings of radius R = 8 cm and r = 2 cm 


having charge Q = 8 uC and q = -1 uC are placed as 
shown in diagram. Then electric field is zero at axis of 


rings 
(A) х= + 4V3 cm 
(B) x 2 £4cm 
(C) x 22cm 
(D) x = + 243 cm 
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A small sphere of mass m and radius r is placed inside a hollow cylinder of 
radius R. Now cylinder rotating with some angular acceleration which slowly 
increases from zero to certain value a. There is no slipping between two 
surfaces during motion. 


(A) Maximum angle formed by line joining centre will be Ө = біп” ES 
g 


(B) Angular velocity of sphere will be о’ = = where о is angular velocity of cylinder. 


(C) sphere will keep rotating at lowest position. 
(D) K.E. of sohere becomes constant when it reaches maximum height. 


2 
Suppose the potential energy between the electron and proton at a distance r is given by = Е 
Application of Bohr’s theory of hydrogen atom in this case shows that energy in the nth orbit is 
proportional to 
(A) пе (B) n? 
(C) n? (D) n* 


Block of mass m is placed on a wedge of mass M at height 

H. All surfaces are smooth and system is released, then 

which of the following is incorrect. 

(A) Work done by normal reaction on the wedge is positive 
and on block is negative. 

(B) work done by normal reaction is zero for both the block and the wedge. 

(C) change in gravitational potential energy is shared by the block and wedge in inverse ratio of 
their masses. 

(D) Centre of mass will not change position. 


тэг» 


Following are some processes shown in V-T graph for ideal 
gas. Which of following is incorrect. 

(A) in process CD pressure continuously increases. 

(B) in process EF pressure continuously decreases. 

(C) Pressure remains constant in all process AB, CD, EF. 

(D) Internal energy of gas increases in all three processes. 
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19. 


20. 


21. 


22. 


23. 


24. 


A point positive charge qo is placed at a point C inside the cavity in 
spherical conductor as shown in figure. Find the potential at P. 


K K 
(a) 0 (в) = 
а а 
2k 3K 
(C) Kdo (D) Kdo 
a 2a 


[herex = 1 | 
4л € 


In screw gauge; 5 complete rotations of circular scale give 1.5 mm reading on linear scale. 
Circular scale has 50 divisions. Least count of the screw gauge is 

(A) 0.006 mm (B) 0.003 mm 

(C) 0.015 mm (D) 0.03 mm 


A cubical block ‘A’ of mass m, and edge length ‘a’ lies on a smooth 
horizontal floor. It has a groove with a flat base with an open end. On 
the closed end of the groove there is a spring of natural length ‘a’ 
attached to it. A small block ‘B’ of mass m» is pushed into the groove 
compressing the spring by a/2. Coefficient of friction between B and 
groove is н. System is now released from rest. Find speed of B as ita 
comes out of A. Assume that B is always sliding against the surface 
of the groove. (m, = 3kg, т = 1kg, а = 10 cm, k = 100N/m, y = 0.13) 
(A) 15 cm/s (B) 10 cm/s 

(C) 5 cm/s (D) 20 cm/s 


The end of capillary tube is immersed into a liquid. Liquid slowly rises in the tube up to a height. 
The capillary-fluid system 

(A) will absorb heat (B) will release heat 

(C) will not be involved in any heat transfer (D) nothing can be said 


The radius of a planet is n times the radius of earth, R. A satellite revolves around it in a circle of 
radius 4nR with angular velocity о. The acceleration due to gravity on planet's surface is 

(A) Ro? (B) 16 Во” 

(С) 32 пВо? (D) 64 nRo*. 


Some successive frequencies of an ideal organ pipe are measured as 150 Hz, 250 Hz, 350 Hz. 
Velocity of sound is 340 m/s. 

(A) it must be an open organ pipe of length 3.4 m 

(B) it must be an open organ pipe of length 6.8 m 

(C) it must be an closed organ pipe of length 1.7 m 

(D) it must be an closed organ pipe of length 3.4 m. 
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Two identical blocks are kept on a frictionless horizontal table and connected by a spring of 
stiffness ‘К and of original length 7). A total charge Q is distributed оп the blocks such that 


maximum elongation of spring, at equilibrium, is equal to x. Value of Qis 


(A) 24, 4ngjk(, +X) (B) 2x 4ngk(£, +x) 
(C) 2(4, -х),/4тє,Кх (D) (4 +х),/4л=,Кх. 
At t = 0, light of intensity 1012 photons/s—m? of energy беу per photon start falling on a plate with 


work function 2.5 eV. If area of the plate is 2 x 10% m? and for every 10° photons one 
photoelectron i is emitted, charge on the plate at t = 25 s is 


. 10750 (B) 4 x 10°С 
(C) 12 x 10 ^C (D) 16 x 105 C. 
Two resistances are measured in Ohm. 
В; = ЗО + 1% 
R2 = 60 + 2% 
When they аге connected in parallel, the percentage error іп equivalent resistance is 
(A) 142, (B) 1% 

3 

4 

(C) 2% (D) 2% 


If Amin is minimum wavelength produced іп X-ray tube and ^к, is the wavelength of K, line. As the 
operating voltage is increased 

(A) Axa increases (В) Aka decreases 

(C) (Aka — Amin) increases (D) (Аке — Amin) decreases. 


The filament current in the electron gun of a Coolidge tube is increased while the potential 
difference used to accelerate the electron is decreased. As a result in the emitted radition. 

(A) The intensity decreases while the minimum wavelength increases. 

(B) The intensity increases while the minimum wavelength decreases. 

(C) The intensity as well as the minimum wavelength increases. 

(D) The intensity as well as the minimum wavelength decreases. 


Monochromatic light of wavelength 900 nm is used in a young's double slit experiment. One of 
the slits is covered by a transparent sheet of thickness 1.8 x 10? m made of material of refractive 
index 1.6. How many fringes will shift due to introduction of the sheet. 

(A) 18 (B) 12 

(C) 10 (D) 6 
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Chemistry PART - Il 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


OEt 
1. Сотроипа њо-но! апа H3C—CH5,—0—CHs;—CHg сап пої be differentiated by 
(р) (Acetal) 
(А) Н,О?, Na (В) H,O*, Tollens test 
(С) H,O*, Fehling test (D) None of the above 
2. If Ksp of AgX are in the order AgCl > AgBr > Agl, then what will be the order of E (AgX/Ag for 
different half cells having different silver halides 
(A) AgCl < AgBr « Agl (B) AgCI > AgBr > Agl 
(C) AgCI = AgBr = Agl (0) Е is not related to Ksp 
3. Which of the following compounds was unable to respond chromyl chloride Test? 
(A) NaCI (В) SnCl; 
(С) SnCl, (D) AuCI 
4. The activation energy for the decomposition of hydrogen iodide at 581 K is 209.5 cal. Then the 
percentage of the molecules crossing over the barrier is: 
Given that antilog (-1.07828) = 0.0835 
(A) 83.596 (B) 8.3596 
(C) 40% (D) 6096 
5. A mixture of SO3, SO; and О» gases is maintained at equilibrium in 10 litre flask at a temperature 


at which K, for the reaction 250, (g) - O;(g) ——2S0,(g) is 100. If number of moles of 5О, 
and SO; are same at equilibrium, the number of moles of O» present is: 

(A) 0.01 (B) 0.1 

(C) 1 (D) 10 
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Two containers А and В (having same volume) containing № at pressure P, and the temperature 
is maintained T4, if these two are now connected with a narrow tube and one container is still at 
Ті and other changes to T» then the new pressure in the vessel can be given as 

(A) 2P4/(Ti T2) (B) 2Р.Т,/ (Ti T2) 

(C) P,T2/2(T,+T2) (D) T,/2P;T2 


Which of the following curves does not represent the behaviour of an ideal gas 


(A) а (8) | Wu 


I э 


Т at cons tant V 


n,,n; & пз are no. of moles of the gases 


Т, 1, Р, Ro 
с, 0) 4 N 
logP log V 
log V—> log T ——» 


at constant n at constant P and constant n 


A solution of A and B with 30 mole percent of A is in equilibrium with its vapour which contains 60 
mole percent of A. Assuming ideality of the solution and the vapour. The ratio of vapour pressure 


of pure A to that of pure B will be 
(A) 7:2 (B) 7:4 
(C) 4:7 (D) 1:2 


Potassium halide has unit cell length of 0.5 A lesser than that for the corresponding Rb salt of 
the same halogen. What is the ionic radius of К? if that of ВО“ is 1.58 A? 

(A) 2.08 A (B) 1.33 A 

(С) 1.08 A (D) 1.28 A 


In the process of extraction of Al from bauxite coke powder is spreaded over the molten 
electrolyte to: 

(A) Prevent the loss of heat by radiation from the surface 

(B) Prevent the corrosion of graphite anode 

(C) Prevent oxidation of molten aluminium by air 

(D) Both (A) and (C) 
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ac — 9s узд ОН УВ 
2п+Н;О 


МО; 
The end product (В) would be 
Cl 


OH 
12. CHO 


(СН5СО):О Y 
———————9 
+NaOEt 


МО, 
Y would be 


(A) \ 


ON COOEt 


12 


Both A & B 


COOH 


None 
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13. CH3 a Х- Y 
О 
X and Y would be 
Br Br 
COOH Br 
(A) + CHBr (B) 
+ CH4COONa* 
COONa CHO 
(C) (D) 2022 
+ CH3COONa + CH3COONa 
НС а 
op 
14 % -АОН ., A(alone), A is 
A) СН, = ЭН (B) CH; — CH = CH; 
СН СН 
| 3 (“2 
(C) СНз - C= СН; (D)CH;- C = CH - N(CH3) - CH; - СН» 
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: ОН 
(А (i) СН,Мо! 
(НО 
C,H,,0 
The structure of the compound (A) is 
О 
Ж 
(А) (В) О 


(С) Ёс: (D) All the above 


Which one of the following will most readily be dehydrated in acidic condition? 
O OH OH 
(A) | (B) 


(C) (D) 
OH OH 


At Temperature Т, a compound АВ-(0) dissociates according to the reaction. 
2АВ,(9) => 2АВ(9) + B,(g) with a degree of dissociation ‘x’, which is small compared to unity. 


Then the expression for ‘x’ is: [k, is equilibrium constant, P is total pressure]. 
3 2 
(A) (2k,/P) (B) (2k,/P) 


(C) (2k, /P)3 (D) (2k, /P)? 
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Which of the following is most reactive towards electrophilic aromatic substitution 


H 


Consider the reaction 
250О, + О») 25054) + Heat 


What will happen if 0.5 mole of Helium gas is introduced into the vessel so that the temperature 
and pressure remain constant? 

(A) the equilibrium will shift to right (B) the equilibrium will shift to left 

(C) no change (D) equilibrium constant will increase 


The bond angle around central atom is highest in 


(A) BBr, (B) CS, 

(C) SO, (D) SF, 
Acetone an heating with conc. H,SO, mainly gives 

(A) Mesitylene (B) Mesityl oxide 
(C) Toluene (D) Xylene 
Which is not dissolved by dil. HCI? 

(A) ZnS (B) MnS 

(С) BaSO, (D) BaSO, 
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23. 


24. 


25. 


26. 


27. 


28. 


When electricity is passed through aqueous solution of aluminium chloride, 13.5g of Al are 
deposited. The number of faradays of electricity passed must be 

(A) 2 (B) 1.5 

(C) 1.0 (D) 0.5 


Which one of the following statement is incorrect? 

(A) A solution freezes at lower temperature than the pure solvent. 

(B) A solution boils at a higher temperature than the pure solvent. 

(C) 0.1 M NaCl solution and 0.1M sugar solution have the same boiling point. 
(D) Osmosis cannot take place without a semi permeable membrane. 


The metallurgical process in which a metal is obtained in a fused state is called 
(A) Smelting (B) Roasting 
(C) Calcination (D) Froth floatation 


Which one of the following doesn’t react with NH, ? 


(A) Benzaldehyde (B) Acetone 

(C) Formaldehyde (D) Glucose 

The pair of compound which cannot exist together in solution is 

(A) NaHCO, and NaOH (В) Ма,СО, and NaHCO, 
(C) Na,CO, and NaOH (D) NaHCO, and масі 


X* Y` crystallises in a bcc lattice in which the radius of X* = 0.4A . If all the X^ ions are removed 
and another cation 27” is inserted, what should be the maximum radius of the cation Z* to 
crystallise in a fcc lattice with Y  : 


(A) 0.546 А (B) 0.010 A 
(C) 0.400 A (D) 0.226 A 
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Which will form(s) stable gem-diol: 


(1) as ЖЕ а (I) | CCISCHO 
ооо 
(Ш) П (IV) шилжин 
6 O О 
——QO 
C 
| 
О 
(V) n 
Н-С--Н 
(A) 1, 11, Ill, V only (B) I, Il, Ш, IV only 
(€) Il, Ill, IV only (D) Il, Ill, IV, V only 
The reaction of R Еа OH with H*/ROH will give: 
(I) (II) О 
o | 18 
r R—C—O—R 
R—C—OR 
(ПІ) 0 
R—C—OR 
(A) 1, ll only (B) I, Ill only 
(С) 1, Папа Ш only (0) | only 
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Mathematics PART - Ill 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


x кете 
1. If the graph of the function f(x) = „а = symmetrical about y—axis, then n equals 
x" (a* +1) 
(A) 2 в) 2 
3 
1 1 
C) — Буг 
(С) 4 (б) 3 
t'(x'?l 
2. lim со i oga x) (а > 1) is equal to 
x>% 6807 (ах log, a) 
(А) 2 (B) 1 
(С) loga 2 (D) 0 
3. fos cae then g(x) = f(|x|) is non-differentiable for 
cosx—|x-1| , x20 
(A) no value of x (B) exactly one value of x 
(C) exactly 3 values of x (D) none of these 
4. The radius of a right circular cylinder increases at the rate of 0.1 cm/min, and the height 


decreases at the rate of 0.2 cm/min. The rate of change of the volume of the cylinder, in cm?/min, 
when the radius is 2 cm and the height is 3 cm is 


(A) -2л (B) = 
Зл 2n 
(с) -2 р) = 
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If 3(a + 2c) = 4(b + За), then the equation ax? + bx + cx + d = 0 will have 
(A) no real solution (B) at least one real root in (—1, 0) 
(C) at least one real root in (0, 1) (D) none of these 


Iff: R > R and g : R > R are two functions such that f(x) + Р(х) = —x g(x)f’(x) and g(x) > Ovx e 
R, then the functions #2(х) + (f'(x))? has 

(A) a maxima at x = 0 (B) a minima at x = 0 

(C) a point of inflection at x = 0 (D) none of these 


The fuel charges for running a train are proportional to the square of the speed generated in km 
per hour, and the cost is Rs. 48 at 16 km per hour. If the fixed charges amount to Rs. 300 per 
hours, the most economical speed is 


(A) 60 kmph (B) 40 kmph 
(C) 48 kmph (D) 36 kmph 
: t-3x- x? | aie : 
If the function f(x) = ша where 116 a parameter that has a minimum and maximum, then 
X = 
the range of values of t is 
(A) (0, 4) (В) (0, о) 
(С) (-, 4) (D) (4, ©) 


If 4i - 7] - 8k, 2143] - 4k and 2i+5j+7k are the position vectors of the vertices A, В and C, 
respectively, of triangle ABC, the position vector of the point where the bisector of angle A meets 


BC, is 
(A) =(-6i -&j- ei) (B) 2(6і--81» ek) 
(C) (6i -13j 18k) (D) 5 (51-128) 


a=2i-j+k, 0-1-21-К, G=i+j-2k. A vector coplanar with b and с whose projection on 


a is magnitude 2 is 
(А) 2i 4 3] - 3k (В) -21-1-5К 
(C) 21-3] - 3k (D) 21+ j- 5k 
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11. 


15. 


(A) 48b (B) 
(C) 48a (D) -484 


If T =x (àxb)« x5 (bx) x4 (6xd) and 4[а b c] - 1, then x; + х + xs is equal to 


()57:845-0) (8) 17-(а+Б+@) 
(C) 2r -(4+b+é) (D) 4r -(à«-b c) 


The point of intersection of the line passing through (0, 0, 1) and intersecting the lines 
X+2y+zZ=1,xX%+y-2z=2andx+y=2,x+z = 2 with xy plane is 


(a) (2, -2.0) (B) (1, 1, 0) 
ТЕС (354 


Тһе lines which intersect the skew lines y = mx, 2 = с; y = -mx, 2 --с at the x-axis lies on the 
surface 

(A) cz = mxy (B) xy = cmz 

(C) cy = mxz (D) none of these 


A light ray gets reflected from the line x = —2. If the reflected ray touches the circle x^ + y^ = 4 and 
point of incidence is (-2, —4), the equation of incident ray is 

(A) 4y + 3x + 2220 (B) 3y + 4x + 2020 

(C) 4y + 2x 2020 (D y+x+6=0 
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If S; and 5, are the foci of the hyperbola whose transverse axis length is 4 and conjugate axis 
length is 6, S3 and 5, are the foci of the conjugate hyperbola, then the area of the quadrilateral 
51526545, і5 

(А) 24 (В) 26 

(С) 22 (D) none of these 


Me 
o. 
3 
f= ey 
24 
| 
2. 
a] || 
М.Х 
— 


| is equal to 
-4 T 
(B) tan ( ud 
(D) tan” (An +1) 


In triangle ABC, а = 5, b = 4 апа с = 3. О is the centroid of the triangle. Circumradius of triangle 
GAB is equal to 


(А) 2,3 в) 5.73 

5 3 
(C) 42713 (D) 2713 
1, 21, 22, Za, ....., Za - 1 are the nth roots of unity, then the value of + : Tue. 1 is 

-21 3-2; 3-2,4 
equal to 
п-1 п-1 

(a) 2.1 (в) E 

3"-1 2 3" —1 

n .gn-t 
(C) RA +1 (D) none of these 
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20. 


21. 


22. 


23. 


24. 


r 


lim is equal to 
noc 21x 3x 5x 7x ds x (2r +1) 
1 3 
A) = 25 
(А) = E 
(C) 5 (D) none of these 


If n integers taken at random are multiplied together then the probability that the last digit of the 


product is 1, 3, 7 or9 is 


2n 4^ -27 
Ас в) = 
n 
(C) £ (D) none of these 


sinx С05Х COSX 
41:44 : " : т Ts 
The number of distinct real roots of |соѕх sinx cosx|-0 in the interval ^4 <x<-— is 
COSX COSX Sinx 


A 


(A) 0 (B)2 
(C) 1 (D) 3 
Area of the region bounded by the curves у = 2*, y = 2x — x°, x = 0 and x = 2 is given by 
3 4 3 4 
(А) --5-2 (В) 22242 
002 3 002 3 
(С) 31002 -3 (D) none of these 
~[(~p)Aq] is equal to 
(A) p v (~a) (B)pvq 
(C) p ^ (~q) (D) ~p ^ ~q 
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The angle of elevation of the top of the tower observed from each of the three points A, B, C on 
the ground, forming a triangle is the same angle a. If R is the circum-radius of the AABC, then 
the height of the tower is 

(А) В sin о (В) В cos a 

(С) В cot a (D) R tan о 


The mean of two samples of size 200 and 300 were found to be 25, 10 respectively. Their 
standard deviations were 3 and 4 respectively. The variance of combined sample of size 500 is 


(A) 64 (B) 65.2 
(C) 67.2 (D) 64.2 
л/2 
ах 
lf l= | =, then 
0 41- sin? x 
т т 
A) 12- В) 1> — 
(А) 2 (B) 55 
т 
С) I< —— D) none of these 
(C) 25 (D) 
2 2 2 3 3 
The solution of кеу). y ЕЗ 29) ЕЗ +... is 
dx 2! Хах 3! Хах 
(A)y=Inx+c (B) y = (Inx)? + c 


(C) у= y (Inx)* +c (D) none of these 


A parabola y = ах? + bx + c crosses the x-axis at (a, 0) and (В, 0) both to the right of the origin. A 
circle also passes through these two points. The length of a tangent from the origin to the circle is 


(A) E (B) ac? 
a 


b с 
(С) - (0) (= 
а а 
If f(x) 2 1 —x e x! X? +... —x 0 + x – x", then the coefficient of x? in f(x — 1) is 
(A) 826 (B) 816 
(C) 822 (D) none of these 
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FULL TEST - I 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-B 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 
. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Section-A (14 — 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h E 6.625 х 10° J.s 

6.625 х 107” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Pb-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Two equal masses hang on either side of a pulley at the same 
height from the ground. The mass on the right is given a 
horizontal speed, after some time. 

(A) The mass on the left will be nearer to ground. 

(B) The mass on the right will be nearer to ground. uz 
(C) Both the masses will be at equal distance from the ground. 

(D) Nothing can be said regarding their positions. 


Ground 


O is the centre of mass of a body of mass M as shown in the figure. A, B, C 
are three different point on the body. OB = 8 cm, OC = 10 cm, BC = 6 cm 
and OA = 10 cm. Which of the following can be written by using parallel axis 
theorem? 1, is the moment of inertia about the axis passing through point О 
and perpendicular to plane of object. 

(A) Ig = 1с + М(ВС)° (B) lc = lg + М(ВС)? 

(C) l4 = lo + M(OB)? (D) None of these 


For the potentiometer arrangement shown in the figure, length of wire 
AB is 100 cm and its resistance is 9Q. Find the length AC for which 
the galvanometer G will show zero deflection. 

(A) 66.7 cm (B) 60 cm 

(C) 50 cm (D) 33.3 cm 
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4. Two balls marked 1 and 2 of the same mass m and a third ball marked 3 of т т M 
mass M are arranged over a smooth horizontal surface as shown in the figure. ООО 
Ball 1 moves with a velocity v; towards balls 2. All collisions are assumed to 
be elastic. If M « m the number of collisions between the balls will be 


(A) 1 (B) 2 
(C) 3 (D) 4 
5. An electron and a proton are separated by a large distance and the electron approaches the 


proton with K.E. of 2 eV. If the electron is captured by the proton to form a hydrogen atom in the 
ground state, wavelength of photon emitted will be 


(А) 793 Å | (В) 1096 А. 
(C) 704.5 A (D) 1291.6 А 
6. A metallic surface is irradiated with monochromatic light of variable wavelength. Above a 


wavelength of 5000 À, no photoelectrons are emitted from the surface. With an unknown 
wavelength, a stopping potential of 3 V is necessary to eliminate the photo current. The unknown 
wavelength is 


(A) 2258А (B) 4133 À 
(C) 3126 А (D) 2679 A 
7. An electric bulb of 100 W — 300 V is connected with an A.C. supply of 500 V and 150/л Hz. Тһе 
required inductance to save the electric bulb is 
(A) 2H (B) 


(C) 4H (D) 


8. n resistances each of resistance R are joined with 
capacitors of capacity C (each) and a battery of 
emf E as shown in the figure. In steady state 
condition ratio of charge stored in the first and last 


capacitor is 
(A) n:1 (В) (1-1): А 
(C) (n? + 4) :(n* =) (D) 1 : 1 
9. A resistance R = 12 О is connected across a source — E(V) В = 120 
of emf as shown in the figure. Its emf changes with 24::--“2 
time as shown іп the graph. What is the heat 
developed in the resistance in the first four seconds? cous) 
А t(s) 
(А) 72 J (B) 64J 
(С) 108 J (D) 100 J 


Space for rough work 
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Assertion - Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of 
which ONLY ONE is correct. 


10. 


11. 


STATEMENT-1: In a certain frame if the work done by all the real force is zero then the change in 
kinetic energy may not be zero. 
and 


STATEMENT-2: To apply work energy theorem in non inertial frames one must also consider the 
work done by the pseudo force. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: If a block of mass M is made to slide along a circular path on a rough horizontal 
surface then frictional force must be acting in a centripetal direction. 
and 


STATEMENT-2: Kinetic friction acts always opposite to the direction of relative velocity. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 


— ні 
НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-I(Paper-1)-PCM-JEE(Advanced)/14 


12. 


13. 


STATEMENT-1: For expansion of one mole of a gas isobarically from one temperature to 
another, the ratio of AQ and AW is depends on y 
and 


STATEMENT-2: Difference between Cp and Cy for all ideal gases is R. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: Current in a phototube is independent of applied voltage. 
and 


STATEMENT-2: Saturation current in a phototube depends on intensity of incident light. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Three concentric spherical conductors A, B and C of radii R, 2R 
and 4R respectively. A and C is shorted and B is uniformly 
charged (charge +Q) 


14. Charge on conductor A is 
(A) Q/3 (B) -Q/3 
(C) 2Q/3 (D) None of these 
15. Potential at A is 
Q Q 
n (B) 
лє,Н 16лє,Н 
(C) 9 (D) None of these 
20ng,R 
16. Potential at B is 
Q Q 
1 (B) 
лє,Н 16лє,Н 
50 


(0) None of these 
48ng,R 
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Paragraph for Question Nos. 17 to 19 


Two capacitors of capacitance C and 3C are charged Vo 2Vo 
to potential difference Vo and 2/0 respectively and ГЕ 


connected to an inductor of inductance L as shown in 5 
the figure. Initially the current іп the inductor is zero. 
Now the switch S is closed. 
17. The maximum current in the inductor is 
ЗУ, [ЗС 3C 
A 0: dri B) у |“ 
(A) 228 (B) му 
3C C 
(C) Moy (D) V, L 
18. Potential difference across capacitor of capacitance C when the current in the circuit is maximum 
CV, 3CV, 
A 0 B 0 
(А) 1 (В) 1 
БСМ 
(С) 3 2 (D) None of these 
19. Potential difference across capacitor of capacitance 3C when the current in the circuit is 
maximum 
CV, 3CV, 
A 0 B 2 
(A) 4 (В) 4 
БСМ 
(С) зас (р) None of these 


Space for rough work 
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SECTION - B 
Matrix - Match Туре 
This section contains 3 questions. Each question contains statements 
given in two columns which have to be matched. Statements (A, B, C, D) in 


ра r s 
column | have to be matched with statements (p, q, r, s) in column ЇЇ. Тһе A (в) (2) © © 
answers to these questions have to be appropriately bubbled as illustrated в (P) (4) (т) (S) 
in the following example. 
2 1 1019 

If the correct match are А-р, A-s, B-q, B-r, С-р, C-q and D-s, then the 
correctly bubbled 4 x 4 matrix should be as follows: B (Р) (9) ©) (9 
1. A frame ABCD is rotating with angular velocity o about А D 

an axis which passes through the point O perpendicular | 

to the plane of paper as shown in the figure. A uniform 1 9 L 

magnetic field B is applied into the plane of the paper in | Ф | 

the region as shown. Match the following. UE прас 

Column – 1 Column - Il 

(A) Potential difference between A and O (p) zero 

(B) Potential difference between О andD |(g) Вө12/2 

(C) Potential difference between C and D | (г) Воі? 

(0) Potential difference between А апа р (5) constant 


2. When a dielectric slab is inserted between the L A 


plates of one of the two identical capacitors 


; ; : Е 
shown in the figure, then match the following. к ZA B 
Column -1 Column - Il 
(A) Charge on А (p) increases 
(B) Potential difference across A (q) decreases 
(C) Potential difference across B (r) remains constant 
(D) Charge on B (s) will change 
3. Match the following. 
Column -1 Column - Il 
Concave mirror, real object ) real image 
Convex mirror, real object virtual image 


magnified image 


EE 
eccere 


(A) 
(B) 
(C) Concave lens, real object 
(D) 


Convex lens, real object diminished image 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 09 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Given the data at 25°C 
Ag+ ——» Agl^ e E° 20.152 V 
Ао — Ад‘ +e E? = 0.800 V 


What is the value of logKse for Agl? 
(2.303 RT/F = 0.059 V) 


(A) - 37.83 (B) - 16.13 
(C) - 8.12 (D) + 8.612 
2. The oxidation of certain metal is found to obey the equation А? = at + B. Where A is the thickness 
of the metal oxide film at time t, a and В are constants. The order of this reaction is: 
(A) 0 (B) 1 
(C) -1 (D) 12 
3. In an ionic compound AB the radii of A* and B' ions are 1.0 pm and 2.0 pm respectively. The 
volume of the unit cell of the crystal AB will be 
(A) 27 pm? (B) 64 pm? 
(C) 125 pm? (D) 216 pm? 
4. In the equilibrium : BaF, (s) Ва? (aq) +2F (aq), if [Ba?'] is increased two times, then [F] in 
solution will: 
(A) increase two times (B) increase four times 
(C) decrease two times (D) decrease 41 times 
42 
5. Which of the following does not involve innershell hybridisation: 
3- З- 
(A) |Со(Е), | (В) | Со(СМ), | 
4- x 2+ 
(С) |Ғе(СМ), | (D) [Ni(NH, ), | 
Rough Work 
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Pick up the incorrect statement 
(A) Bond length N; > bond length N2 (B) Bond length of NO* < bond length of NO 


(C) Bond length of СМ” < bond length of CN (D) Bond length of CO « bond length of CO* 
Which of the following is the correct option of reagent for the given conversion? 


COOH 


CH, ———> 


Br, /hv, ~~ MgCl , Br, / hv, HCOOH 


(A) 

(B) сл, ^ MgCl , Br, /hv, KCN/H,O* 

(С) Br /hy, mgeli ‚Вг, / hv, NaNH,,HCN,H,O* 
(D) сі,/һу, CH,MgBr, Br, / hv, СН,СООН 


Rough Work 
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8 O 
Br . 9o" Major product 
CgHs 
(A) O (B) O СН, 
- CX 
CgH 
Ce Hs 615 
(С) О (D) CeHs 
C6H5 
O 
9 
AS OH 
7 О 
-4-» + Y— > 
O 
27 О _ 
ок” 
Identify 'X' and ‘Y’ of the above reaction: 
A О B H O 
(A) 2 (8) 22 
O, / Ag,O and O, / Zn -H,O and 
NS NS 
O H О 
(С) HO O (D) H O 
Т "di 
KMnO, and KMnO, and 
“9 WN 
HO O H O 


Rough Work 


——— eel 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 (Assertion) 
and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


10. 


11. 


STATEMENT-1: [Fe(CN)sf* is weakly paramagnetic while |Ее(СМ)6| is diamagnetic 

and 

STATEMENT-2: Both [Fe(CN)g? and [Fe(CN)g]* involve ар hybridisation. In rearranging 

electrons in d-orbitals one d-orbital is singly occupied in [Fe(CN)s]? and all d-orbitals are doubly 

occupied іп (Ее(СМ) 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 


(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: AICI; forms dimer Al;Clg but it dissolves in water forming [Al(H2O)g?* and СГ 

ions. 

and 

STATEMENT 2: Aqueous solution of AlCl; is acidic due to hydrolysis. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 


(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Rough Work 
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12. 


13. 


14 


STATEMENT-1: In acidic medium 212° is not precipitated by S? ions. 

and 

STATEMENT-2: Common ion effect reduces the concentration of 57 ions to the minimum level. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 
(C) Statement-1 is True, Statement -2 is False. 
(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: In acidic medium, an amino acid migrates to cathode. 

and 

STATEMENT-2: Zwitter ion of the amino acid changes to cation in acidic medium thus migrates 

to cathode. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 

Statement-1. 
(C) Statement-1 is True, Statement -2 is False. 
(D) Statement-1 is False, Statement-2 is True. 


Rough Work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Concrete is produced from a mixture of cement, water, sand and small stones. It consists primarily of 
calcium silicates and calcium aluminates formed by heating and grinding of clay and limestone. In later 
steps of cement production a small amount of gypsum, CaSO,.2H;O is added to improve subsequent 
hardening of concrete. The use of elevated temperatures during the final production may lead to 
formation of unwanted hemihydrate, Са5О,.1/2Н;О. Consider the following reaction: 


CaSO,.2H,0(s)—+CaSO,.5H,0(s) - 2H.O(g) 


The following thermodynamic data apply at 25?C, standard pressure: 1 bar 


Compound АН, сый S*(JK" тог) 
CaSO,2H;O(s |- 2021.0 194.0 
- 1575.0 130.5 


CaSO,.5H,0(s) 


Н:О(0) -241.8 188.6 
В = 8.314 JK" mol? 


14. AH? for the formation of 1.00 kg of CaSO,.5H,0(8) from CaSO,.2H;O(S) is 


(A) + 446 kJ (B) + 484 kJ 
(C) - 446 kJ (D) - 484 kJ 
15. Equilibrium pressure (in bar) of water vapour in closed vessel containing СаЗО..2Н:О(5), 
CaSO,.5H,0(s) , Н:О(0) at 25°C 
(A) 17.35 х 107 bar (B) 2.15 х 10“ bar 
(C) 8.10 х 107 bar (D) 7.00 х 107 bar 
16. Temperature at which the equilibrium water vapour pressure is 1.00 bar 
(A) 107°C (B) 380°C 
(C) 215°C (D) 240°C 
Rough Work 
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A research scholar synthesised alcohol by hydration of 1-butene. He was unaware of the fact that the 
vessel he used had some coating of a metal and in addition to alcohol (b.p. 100°C) he also got compound 
(X). X (b.p. 80°C) formsbisulphate compound as well as 2,4-dinitrophenylhydrazo. He honour, was 
successful in the separation, based on physical and chemical properties. Read the above technical report 


16 


Paragraph for Question Nos. 17 to 19 


and answer the following questions. 


17. 


19. 


Which alcohol does research scholar want to sysnthesise and what is the other product? 


(А) CH, - CH,CH,CH,OH, CH,CH, - CH, - CHO 
(B) lx Ae ж сэл 


OH Ó 
(C) H3C—CH,—CH,—OH , цасан 
OH 


(D) CH, - CH; - CH, — CH, - OH, CH, - CH, - CH=CH, 


He also got yellow precipitate on heating with NaOH/ls. This yellow ppt. is due to 
(A) alcohol and side product both (B) side product only 
(C) alcohol only (D) none of the above 


Carbonyl compound can be converted into required alcohol by 


(A) Clemmensen reduction (B) Wolf-Kishner reduction 
(C) ШАН, (D) All of the above 
Rough Work 
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This section contains 3 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


17 


SECTION-B 


(Matrix Type) 


illustrated in the following example: 


If the correct matches аге A — p, sand t; B-qandr; C — p and q; апар – ѕ 


AITS-FT-I(Paper-1)-PCM-JEE(Advanced)/14 


е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. 


Match the Column — | with Column - 11: 
Column - І 

(A) 0.1 M glucose sol. 

(B) 0.1 M sucrose sol. 

(C) 0.1 M BaCl; sol. 

(D) 0.1 M Са(МОз): sol. 


Match the Column - I with Column - Il: 
Column - | 
(A) CH3 


H,C—C—CH,—CH—CH, 


CH3 Br 

(B) din d CH, -CH, -O-K* 
F 

C) 


( 


Мез -С-О-К* 
---------5> 


CH, -CH, -O-Na* 
> > 


Cl 
(D) Conc. H,SO, 
OH 


Column - Il 
Lowest freezing point 
Highest freezing point 
Lowest osmotic pressure 
Highest atmospheric pressure 


Column - Il 


p-Saytzeff's product 


q-Carbocation 


r-E» elimination 


s-Hoffmann product 


Match the reactions of metals with dilute HNO3 (in Column — |) with the nitrogen compounds 


obtained by oxidation/reduction (in Column — Il): 


Column -1 
(A) Mg + dil. НМОз 
(B) Zn + dil. HNO} 
(C) Sn dil. HNO; 
(D) Pb dil. HNO3 


Rough Work 


Column - Il 
NO 
Н; 
N20 
МН,МОз 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Consider two circles x? + y? = 1 and (x — 1)? + (y – 1)? = 3 then the point circle which is orthogonal 
to the given two circles can be 


1 2 1 2 1 2 1 2 
(A) (x 3 «v 3 -0 (В) E 5) Чу x -0 
(С) (x 21)? (y—1)? 20 (D) none of these 


Consider a 9 sided regular polygon then the probability that if 3 vertices are selected at random 
the triangle so formed will contain the centre of the polygon is 


5 1 
A) — В) — 
(A) 14 (B) 2 
(C) u (D) none of these 


The range of m for which the line z(1 — mi) — z (1 + mi) = 0 divides two chords drawn from point 
24 = 48 +i to the curve |z| = 2 in the ratio 1 : 2 is 


(A) (0, V3) (B) (1, 2) 
(C) Ga 1) (D) none of these 


Consider the equation х“ – ax? — bx? — cx — d = 0, a, b, c, d є“, a > b > с > d then, the number of 
integral solutions are 

(А) 0 (В) 4 

(С)2 (D) none of these 


Space for rough work 
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1 х2-3х-2 
[s -xt -1 


Consider a function f : X — R such that f(x) =log then the exhaustive set X can 


x=t-x+-5 
be 
Zn "Te 
(C) (-» -1)- 2 (D) none of these 


For the given curve, x = acost+ 5 а In tan? 5 ; y = a sin t the area bounded by the curve is 


(A) 25 (B) ла? 

(С) 2ла? (D) none of these 

Consider a 3-0 figure represented as xyz? = 2 then its minimum distance from origin is 
(A) 2 (B) 4 

(C) 8 (D) none of these 

Consider curve, r° = a sin 20 then its orthogonal trajectory is 

(A) 2 = с (В) ? = с sin Ө 

(С) 2 = c cos 20 (б) попе of these 


If the equation x? +bx*+cx+1=0, (b«c), has only one real root а. Then the value of 


2tan ' (coseca)-- tan ‘| (2sin asec? а) гіз 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


12. 


13. 


STATEMENT 1: Consider a function Hae : where 2 е complex number then, f(z) is 


+Z 
continuous inside a unit circle centred at origin. 
STATEMENT 2: |z| = 1 if f(z) is continuous. 
(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 
(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 
(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: f(z) = Re(z) is a function where 2 е complex number then f(z) is continuous but 
not differentiable 
im f(z Az) - f(z) 


STATEMENT 2: lim Z^ 42 -f(2 |, 
Ах-0 AZ Ау-0 Az 
Ау-0 Ах-0 


(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 
(D) 


for any point z 


Statement 1 is false and Statement 2 is true. 


STATEMENT 1: If y = sin(m sin” x) then (1 – x5)y,, 2 — (2n + 1)xys. 1 + (n? – ту, = 0 [yn is nth 
derivative of y w.r.t. x] 


nth derivative of u(x), v(x) w.r.t. x] 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


2 
STATEMENT 1: Consider a curve defined as given x = 3 ‚У = a , а> 0 then 
+ + 


[а(4)'®, а(2)'? | is point where a vertical tangent exists 
STATEMENT 2: A vertical tangent exists if X --1 
7 


(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
Let ОР), ОР», ОР», ....., OP, be unit vectors in a plane. P4, Р, Ps, ..... P, all lie on the same side of a 


line through О. |ОМ| denotes length of vector through О 


14. OP (ОР; + OP, + OP, +..... + OP, 1) (where P, =P, +P.) is 


(A)>0 (В) «0 
)=0 (D) none of these 


15. Ifnis odd then, (ОР, +OP; +.....+OP,| is 
(A) <1 (B) <0 
(C)>1 (D) none of these 


16. — If S=OP;+OP;+OP,+OP,+OP, and V =OP, +OP, then least value of |S|+|V| is 
(A) 0 (B) 2 
(C) 1 (D) none of these 


Paragraph for Question Nos. 17 to 19 


Read the following write up carefully and answer the following questions: 

Let A bea n x n matrix. Suppose the linear transformation Y = AX transforms X into a scalar multiple of 
itself i.e. AX = Y = AX i.e. X is an invariant vector. Then the unknown scalar X is known as an eigen value 
of matrix A and corresponding non zero vector X as eigen vector. Thus eigen values satisfy the equation 
AX 2 AX 


-4 
17. А- : 5 | then possible eigen values is/are 


(A) 4 (B) -4 
(C) ^6 (D) none of these 


Space for rough work 
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4 
18. The possible matrix X acting as eigen vector for A = Ё 5 | is 
| 1 2 
A B 
(^) Б (B) 2 
1 
(С) я (0) попе of these 
|2 
10-1 
19 Let, А-|1 2 1 | then value of à for which eigen vector so formed is orthogonal is 
22 3 
(A) -1 (B) 2 
(C) 3 (D) none of these 


SECTION - B 


(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the following Column- with Column-Il 


Column – 1 
(А) A variable plane through a fixed point (1, 2, 3) cuts the 
coordinate axes in the point P, Q, R then locus of centre of 
sphere OPQR is (0 is origin) 
(B) A sphere of radius 1 unit passes through O and cuts axis in 
P, Q, R then locus of centroid of APQR is 


(C) Consider a point P on OX, Q and OY so that angle OPQ is 
B with PQ as a diameter is circle is so described such 


that its plane is parallel to z-axis. Now if length of PQ is 
varied then locus generated by circle is 

(D) The equation of a plane tangent to the sphere 
х2 + yf + 2° = 9 which passes through the line of 
intersection of the planes x + у = 6, х – 22 = З 


Column - Il 


xay +22 = 


o| > 


2 
2 

2ху----0 
d 2 

х-2у-22-9 


Lee 
2 


Space for rough work 
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2. Match the following Column- with Column-Il 
Column -1 
(A) Consider real numbers х, у, z such that x > y > z > 5 А 


T А P 
х+у+2 = 2 then the maximum value of cos x біп y cos 2 
is 
Consider a trigonometric equation as shown [x e [0, 2z]] 
3 cot” x + 8 cot x + 3 = 0 then the sum of all x is 


(C) Consider a AABC, points D, E, F are on sides BC, CA, AB 
respectively such that 
|ОС| + |CE| = |EA| + |AF| = |FB| + |BD| then the minimum 

IDE] + |EF|+ IFD] . 
value of is 
|AB|+ ВСІ-ІСА| 

(D) Let Ху, Xa, ..... Хі be real numbers in the interval D х 
such that sin? x, + sin? хә +.....+ sin? x49 = 1. If 
505% + COSXa +... +0080 2 then maximum value of 

SINX, + sin X5 +.....+ SİN X40 
ais 
3. Match the following Column-l with Column-Il 
Column -1 

(A) The product of the perpendiculars drawn from the foci upon 
a tangent made at the locus of points described by 
P(4 cos 9, 3 sin 0) is 

(B) The length of the normal chord subtending an angle of 90° 
at the vertex of locus of P(t’, 2t) where (t is a parameter) 

(C) Let P(2, 4) be a point and L : x = y then a circle is made 
with centre as Q [Image of P in L] and radius as 4. If a 
circle is so made such that it touches L in (1, 1) and its 
radical axis with S passes through P then its radius is 

(D) The differential equation 2 = = can represent 

X оу 


hyperbolas of eccentricity as 


Space for rough work 
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Column - Il 


Column - Il 


ә we 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST -I 
(Paper-1) 


PHYSICS 


o . 


CHEMISTRY 


MATHEMATICS 


ооо A) P/O; мо 20 


PID Р О 0 Р 00 Р 0 (0 0 0 » ооо Ф 


Р ООР ОСО РАРФ ОР? ОО Р Р| Р 0 


— 
o 
Oo 


с 


Oo 


(A) > (r, s), (B) > (r, s), 
(C) > (q, s), (D) (p. 5) 


A > (q, r) B (q, г) 
C — (p, s) D (p. s) 


(A) > (s), (B) > (р), 
(С) > (9), (D) > (г) 


(A) > (р, s), (B) — (р, 
2. 5), 


(С) > (q, s), (D) (p. s) 


A > (r, s) B > (r, s) 
C > (р, r) D (р, q) 


(A) > (а), (B) > (5), 
(C) > (p), (D) > (г) 


(А) > (р, q, г, $), 
3. (B) > (9, s) (C) > (9, s). 
(D) > (р, а, r, $) 


A > (q) B > (r) 
C — (s) D — (p) 


(A) > (q), (B) > (5), 
(C) — (p), (D) > (r) 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students 
from Classroom /Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 
ә 
с> Ос оь шш 0 Р|0|/ 0 О0| Р Р|0)| Р|00| 0 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-(Paper-1)-PCM(S)-JEE(Advanced)/14 2 


Physics PART - | 


1. 


Now downward force on the right block is T T 
more. 


mg mg 
Ic = lo + М(ОС)? = 1, + М(ОВ? + ВС?) = Ip + М(ВС)? 


Potential difference across AC is zero as 
lac = 0 
5-220 
122.5A 
Let the resistance of part BC ber 
Applying KVL 
10-5-21-1:-1-0 
2.5r=7.5>r=30 
As resistance of part AB = 9Q 
Length AC = 66.7 cm 


Initial energy of electron = 2eV 
Energy after formation of hydrogen atom in the ground state 
--13.6 ем. 


Energy released = 2 – (-13.6) = 15.6 еу 
4-----793 А 
15.6 


Threshold wavelength = 5000A 
Work function = X = 2.48 eV 
К.Е.-еу-Зеу 


. V 300 1 
-. current i2 — = —— =—A 

R 900 3 
Let L be the required inductance, then 
500 1 E 500 1 


z 3 (900)? «x? 3 
X, -12000 
1200 1200 1200 

W — 2r 150 


2n x —— 
T 


L 4H 
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14. 


17-19. 
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In steady state potential difference across each capacitor = E 


2 
н- [Eat =) SE еді 


R 12 
qi + 92 = 0 : 
В 2R 4R 
kq, КО Ка © 
у= ==» 
4R 4R АВ 
Үд = Мс 


=> qı = -Q/3 апа ф = Q/3 


Е Q 23 Q 
Va=k +— + 


ЗА 2R 12R| 16ле,В 

Е Q A 5Q 
Ув = К +— + = 

6R 2R 128| 48л,А 


А 1 di 
When current is maximum — = 0 


emf across L = 0 and potential difference across the capacitor will be same. 
From conservation of charge 


ЗСУ + CV = 6CV, - СУ, 
5CV, 
> у- 213 


Loss in energy of capacitor = energy stored in inductor 


Sraa а 86 
тах 2 L 
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Chemistry PART - 1 


1. Ag +l — Agl+ e7 E? 20.152 V 
Ag’ +e ——>Ag E° --0.800 V 
Ag’ +1 ——>Agl Есеп = 0. 952 V 
2.303RT 1 
[^g || Ks 
:0952- салын log, = -0.059 logK,,. 
^. logKsp = -16.13 
2. A? - at - p 


on differentiating the equation we get: 


-2AdA = adt or е бё [ATP 
dt 2A 2 
Hence order is -1. 


Lp TONS : 
3. = ? = 0.5. As it lies in the range 0.414 to 0.732. АВ has octahedral structure like that of NaCl. 


a 
2 a=2(r,, +1,-)=2(1+2)=6 pm 
Volume = a? = (6 pm)? = 216 pm? 
4. BaF, (в)---Ва” (aq) + 2F (aq) 


At eqm, E? = 


K,-[|Ba"]F] ^ к= |—® 


Again K,, =2х[Ва° |F- | 


K 
ЗЇЕ |- sp 
| | 2| Ва” | 
5. Со” 1s? 2s? 2p? 3s? 3p° за? 
за? 4s 4p 4d 


11114111) 


| кезле ҮҮ СА з хас О Да ТВ МУАУ mesa mE Ce s Eti 


6. Bond order of N,,N3;,NO*,NO,CN” and CN are 3, 2.5, 3, 2.5, 3, 2.5 Аду. Higher is bond 
order smaller is bond length. Bond order of CO and СО” are З and 3.5. 


7. Br С--М СООН 
сн, 9" ,CH.CI a AN ват у 2 KCN p њо" к 
4 3 =» Ee 
8. O 
ат CH,CHO- 
H Сн; 
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C6H5 


H 


KOH 
——————————À 


Cannizzaro reaction 


v)" 


AH? = Н caso, 28,018) + ң|эңо 8) 


-H| ба80, 2Н,О (s) | = 833 kJ то!” 
= + 484 kJ for 1 kg 
AH? = AH? - AS? 


= 17920 J mol" 
AG? = -2.303RTlogK, 

AG? Є 2 
logK, = эз 7.225104 (Pro) 
Pho -8-1х107 atm 
Pro =1K, =1 
AG? =0 at eqm. 

APTS TA ng 
AS? 
= 107°C 


website: www.fiitjee.com 


ту 
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FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


AITS-FT-I-(Paper-1)-PCM(S)-JEE(Advanced)/14 


Mathematics PART - III 
1. х2 -у”-2х-2у-1-0 

х2 + у? -1-0 

Common chord is —2x — 2y = 0 > 2x + 2y = 0 

y=-x 


Points of intersection of circles are Б 


3. The line can be written as у = mx and curve as x° + y? = 4 
Let, C(h, k) be a point on the circles and A(43, 1) be 
given point then, шаг =a 
=> h=3a -2/3 
k+2 _ 

3 


= К= Зта – 2 

Now, this point (h, К) lies on the circle 

> (за-2/3) -(Зто-2)2-4 

9a? +12-12V3a4+9m?2a? +4-12ma = 4 
> 9(1+т2)02 -120(/3 +m)+12=0 
3(1+m?)a? - 4a (4/3 +m)+4=0 


16(J3 +m) —4x3(14+m2)(4)>0 


(J8 +m) -3(14 m2)» 0 
3m? «243m - 3 -3m? > 0 
243m - 2m? > 0 

2m? - 243m « 0 

m e (0, 48) 


4. Suppose m is an integer root of x – ax? -bx* -cx -d = 0asd z0 

>mz0 

() т>0 
m*—am*®—bm?-cm=d 
= d = m(m? — am? – bm - c) 
>d>m 
Also, т^ — am? = bm? + ст + d 
m*(m — a) = bm? + cm + d 
= т > а > contradiction 

(I) m «o 
т--п 
= п“ + ап? – рп + сп- а = 0 
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n^ + п°(ап – 0) + (cn—d) > 0 
So, contradiction 
Hence, equation has no integral solution 


2 1 1° T 1* 
() х2-х-2 p y 
2 11:43 1 8 
(x-3) 2 2 2 2 2 
1:48 
> Х--і- 
2 2 
(П) x* Зх «2 


1 
Ш) ix-1|- |x +1}-= 
(Ш) x —11— [x +1] 5 


2. set x can be & -1)- 2 


n/2 
Required area, A- 4 | у Sat 
0 


т/2 
4 | (asint)( 20s? а 
Ў sint 


т/2 
4а? | cos? t dt = ла? 
0 


Distance from origin, D = 4x? + y? +z? where P(x, y, 2) is any point on the curve 


рё х2 уга 22-х y]. 2. ЖҮРЕГІ 
ху ху 


> D = 2 and occurs at point(s) (1, 1, V2) ала (-1, -1, V2), (1 1, -V2), (-1, -1, - V2) 


r2 


Differentiating w.r.t. ‘r’, 2r dr = 2a cos 20 d9, a = — 
sin20 


2 


> rdr = — _¢os20 аө 
sin20 


=> A анод 
dr 
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12. 


So, differential equation of orthogonal trajectory, m = —cot20 
r 


Solving -tan20 d0 = ж 


=> In(cos 20) = 2 In r + k > r^ = c cos 20 


Let f(x) = х? «bx! +cx+1. f(0)=1>0, f(-1)=b-c<0 


So, a € (-10). So, 2tan™' (coseca)+ tan” (2sina sec? а | 


= atan | А. а (2982) 2 tae д ЕЕ 
sina 1-sin*a sina 


2 Cie (as sina < 0) 


is continuous every where except where 1 + z^ = 0 


1+2° 


=> Z = +i so when |z| < 1 then above points are excluded so f(z) is continuous 


Continuity : for any point 2, lim f(z) = lim x = хо = f(zo). Non differentiable : for any point z, 
2->20 2->20 


T Az)-f З А А A 1 A 
(2) = lim (z * A2)-f(z) = lim х now Ї = =0 and lim 5 - 
А2-0 А2 Az>0 AX +1Лу Ax>0 AX + ÍAy Ay>0 Ax + iAy 
Ау-0 Ах-0 


m 


V1-x? 
41-х2у, = mcos(msin"! x) 


=> (1- х2)у, - xy, + ту =0 


уі -сов(твіп”! x). 


п(п-1) 
2 


Simplifying we get, (1 х2)у,, -(2n+1)y,,, - (n? -m?)y, =0 


К =x?) yno T(x yaa ( dy, | [хули +n.1.yn]+m°y, =0 


dy За(2-42) 


dt ҮРТЭЙ 

1 4 

dx _ 27) 

at (113) 
dy 1/3 


Now — > att (2) 
dx 


14.-16. Here, P, =P, +P, so P, will make acute angle with all the vectors from Р,, P3, ....., Р, 
P 
Р, T 
Pu Рз 
Prt Р, 
Р, Р, 
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So, OP, (ОР, + ОР» +.....+OP,,)>0 

Again, if n is odd > n= 2k — 1 

OP, + OP,, = OP, 

Now OP, will make acute angle with all the vectors from ОР), OP, ..... ОР, 
OP, -(OP, + OP; +.....+ ОР, + OP, +.....+ OP, ;)= ОБ, -OP, =1 

Now, OP, (ОР, + OP; +.....+ OP4, ) < ОР, ОР, +.....+ OP4, 4| = ОР, «ОР; +.....+ OP, 
Again, V makes acute angle with all the vectors ОР,, ОР», ....... OP; 

So, IV +$| = ОР; + OP, + TENES + OP; [21 > |Vi+|sl>1 


Eigen values are roots of the equation A — AX = 0 > (A-Al)X = 0 
—|A-AI| 20 


г. = 4,6 


When A = 6 


НЫНЕ КЫН 


=> 2x1 — 4X2 = 0 > Хү = 2X2 


КЕН 


А-21-0 

12%). 0 
э|1 2-3 1 |=0 

2 22:33 
= 13-607 +114 -6=0 >A 1, 2,3, 
Рог = З 


1 
Х=С| 1 | which is orthogonal 
-2 


SECTION - B 


(A) Assume sphere as, x° + y? + 2? + 2ux + 2vy + 2wz = 0 
Now P, О, R аге (—2u, 0, 0), (0, —2v, 0), (0, 0, -2м) 


So, equation of plane is шинэ ene 
-2u -2v -2w 
| | 1 2 3 
Since it passes through (1, 2, 3) + + -1 
-2u -2v -2w 
If centre is (x, y, 2) = (-u, -v, ^w) 
EE US 
<. locus is —+—+—=2 
X у 2 


(B) Assume equation of sphere as, x? + y? + 2ux + 2vy + 2wz = 0 
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It passes through (a, 0, 0), (0, В, 0), (0, O y) 
о. В r 

> и=-—,‚\М=——,‚ @ = 
2 2 2 


кәм (274040 


o? + B? + Y? = 4 if (x, y, 2) are coordinates of centroid 


>х=<=,у B zat. х2 ауға 2-4 
3 3 3 9 
(C) P = (a, 0, 0), Q = (0, p, 0), ZOPQ = 15? 
stants $ 000 4 (1) 
Now if sphere is made with PQ as diameter (x — о)х + (y – B)y  z = 0 
—x.y.z-axeby 0 n (2) 
A plane through PQ parallel to z—axis is 
х Уу 
SRE ZZ 2 Ü2 211"»i»»»l a 3 
& (3) 
Using (1), (2), (3) we get x? + y? + 2° = (ax + Ву) Ga 
о 


2 
-»22-хуйап 15? + cot 15°) > axy- + =0 


(D) Using family of planes any plane through line of intersection is x + y - 6 + A(x — 2z - 3) = 0 
|-6 – 3A] 3.421, 1 
JAY +1+ 4)2 2 


Now, its distance from centre of sphere is radius 


г. Equation is x + 2y + 22 = 9; 2x «y - 22 = 9 


2. (A) Let p = cos x sin y cos z. As, 2 2 y 2 z, sin (y—z) 20 


p= зоог sin(x +y)-sin(x-y)|< 5008? 2 


Ав, sin (x — у) 2 0 and sin (x + y) = cos 2 


p< 14 +с0522) < 11 кооз! Eus v3 
4 4 6 8 


-8+ 2/7 -8-2/7 


(B) The equation can be written as 3u? +8u +3 =0 = и = 
А T 
Clearly, и, и are negative so 2 < Xj, Xo <T 
T Зл 
=> T < X1 + X2 < 2л as сої x tan x = 1 = сої х оо 8-х| = cotx ЛЕ? 


n X4 +X = = and another pair, x';+X', = Ar <х' X2 « 2n] 


Хүж OX. +X2+ X'p = 5n 
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(С) |EF| > |E,F,| = a—[|BF| cos B + |CF| cos C] A 
|DE| > C - [JAE| cos A + |BD] cos В] 
IFD] > b — [JCD| cos C + |AF| cos А] E 
[DC| + [СЕ| = |EA| + |AF| = |FB| + |BD| = цан 7 
2 |DE| + |EF| + |FD| 
Кы ш Ер. М 


> a+b+c-Ż((a+b+0)(cosA + созВ+созС)) > sla+b+o) 


ЭР 21 
So, minimum value is 2 


(D) sin? x, + sin? хә + ..... + sin? X10 1 


cosx; = |У sin? x, 
j=l 
$ sinx; 
For each 1 <i <10 we have cosx; = 1У sin? Xj B 
іні 


1 


> У совх > уу" = 1 ын 
i=1 i 


int р 


ЇЇ 
= 


COS X, t COS X» +..... + COS X 
- 1 2 10 > 3 


SinX, + Sin X» +..... + SİN X40 


(A) Property of ellipse 

(B) Normal chord is made between points A(2, 2/2) and B(8, -4-/2) so its length is 6V3 

(C) Q = (4, 2), S : (x - 4)? + (y – 2)? = 16 then required circle is (x — 1)? + (y – 1)? + A(x -y) 20 
Here, à = 9 and radius = 


2 
(D) x? -io 


e=- ff (с> 0) and e= 2 (о<0) 
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FULL TEST - 1 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
-1 mark for wrong answer. 


Section-A (14 - 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate Лы ЕЕ ЛЕ К ЕЛ 
г Л ЕЛ Г ЕЕ 


кюеме. | ТОГ 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Тор 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 


Atmospheric pressure 


Gas constant 


9 = 10 m/s? 
h = 6.6 x10?4 J-s 


e=1.6x10 °C 


m, = 9.1 x 1077 kg 


£o = 8.85 x 10 ^ C?/N-m? 
Pwater = 10° kg/m? 


Pa = 10°N/m? 


В = 8.314 J K" тог” 


CHEMISTRY 


Gas Constant 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 


8.314 J K тог” 
0.0821 Lit atm К! mol" 
1.987 = 2 Cal К тог” 
6.023 x 10% 

6.625 x 1078 J.s 

6.625 x 10 ?' erg-s 
96500 coulomb 

4.2 joule 


1 amu 1.66 x 1077 kg 
1eV 1.6 x 107? J 
Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1-53, Xe-54, Ва-56, 
Pb=82, U=92. 
Atomic masses: Н-1, He=4, Li-7, Ве-9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Velocity time graph of a particle undergoing rectilinear motion У "S) 
is plotted as shown in the figure. Average acceleration of NS ie see eee сев 
particle is zero between time intervals. TASSE REN 
(А) 0 and t; (B) t and tz ЖОРА i 
(C) t and ts (D) t» and t4 MA T QE urs | 
t t€ & u t6 
2. A heavy string of mass m hangs between two 


fixed points A and B at the same level. The 
tangents to the string at A and B are at an angle 0 
with the horizontal as shown in the figure. The 
tension in the string at lowest point is 


m m 
(A) =з (B) 523 
2sin0 2cos 0 
m m 
(22:25 (р) —9 
2tan0 2 cot 0 
3. The kinetic energy of a body moving along a straight line varies with time ке 
as shown in the figure. The force acting on the body is 
(A) zero VA 
B) constant 


directly proportional to velocity 
inversely proportional to velocity. 


22-121-2-с 


( 
(С 
(D 


Space for rough work 
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4. In the figure shown, a string is wound over a cylinder A. The other end of 21) 
the string is attached to block B through a pulley. When the system is zd 
released the cylinder rolls down without slipping. The ratio of magnitude of (А) 
vertical component of displacement of A апа В іп any time interval t is ІЗ 
(A) ѕіпӨ : 1 (B) sin 6:2 
(C) cos 0 : 1 (D) cos 6:2 


5. Six stars of equal mass are moving about the centre of mass of the system such that they are 
always on the vertices of a regular hexagon of side length a. Their common time period will be 


E (В) 2r | Avs 


Gm "|вт(548 + 4) 


3a? 
Gm 


(A) 4л 


(C) 4x (D) None of these 


6. One mole of a monoatomic gas is taken from P to R, via three paths y 
РОВ, PR and PSR. If work done by the gas in РОН is W4, in PR 
work done 16 УУ, and in PSR work done is Ws, then 


(A) Wo» W; > УУ, (В) W: >We > W3 
(C) УУ,» М; > W3 (D) W3 > W: > М; 
7. A block of wood of relative density 0.5 is placed 10 m inside a vessel containing water. The 


vessel is accelerated upward with an acceleration of 10 m/s’. If the block is released at some 
instant, then the time taken by block to reach the surface of water from that instant is (g = 10 


m/s?) 
(A) 0.5 sec (B) 1 sec 
(C) 2 sec (D) none of these 


Space for rough work 
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УУЛУУ УУУ Л 


An insect of negligible mass is sitting оп a block of mass М, tied with 

a spring of force constant k. The block performs simple harmonic 

motion with amplitude A infront of a plane mirror placed as shown in 

the figure. The maximum speed of insect relative to its image will be 0°, 


(A) А |К в) АУЗ К 
m 2 m 
(C) үз К (D) AJ? 
m k 


Two concentric conducting spheres of radii R and 3R carrying charges Q and 2Q respectively. If 
the charge on inner sphere is doubled. The potential difference between inner and outer spheres 
will 

(A) becomes two times (B) becomes four times 

(C) be halved (D) remains same 


Assertion - Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of 
which ONLY ONE is correct. 


10. 


STATEMENT-1: The time period of a pendulum of infinite length whose bob hangs near the 
surface of the earth will be infinite. 
and 


STATEMENT -2: The time period of a pendulum of length L near the surface of the earth is 
as ft , if Lis reasonably small . 
g 


(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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11. 


13. 


STATEMENT-1: Action and reaction are always equal and opposite, they act on different bodies 
and they act along the same line (They are collinear) 
and 


STATEMENT-2: The summation of torques of internal forces in any rigid body is always zero. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: An electromagnetic induction the Lenz law tells us only about the direction of 
induced emf while Faraday’s law give us only the magnitude of emf. 
and 


STATEMENT-2: The direction of induced emf is such that it tends to oppose the cause of its 
production. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: In X-rays the energy of Ka photon is lower than the energy of a Kp photon. 
and 


STATEMENT-2: The number of К, photons is much larger than Kg photons. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 
This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Figure shows the variation of the internal energy U with the 
density p of one mole of ideal monoatomic gas for a 
thermodynamics cycle ABCA. Here process AB is a part of 
rectangular hyperbola 


14. The P-V diagram of above process 
Р с 
(А) Dl (В) 
B A 
V V 
P с 
(С) 221 (0) None of these 
B 
V 
15. The total amount of heat absorbed by the system for cyclic process is 
(A) [Bins -2]u, (B) (Pino. -2]u, 
(C) 5000 (D) None of these 
16. The work done in process AB is 
(А) -Uo (В) -2Uo 
(C) -50, (D) none of these. 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 


A cylindrical tube filled with water (uw = 4/3) is closed at its both 
ends by two silvered plano convex lenses as shown in the 
figure. Refractive index of lenses L; and 12 are 2.0 and 1.5 
while their radii of curvature are 5 cm and 9 cm respectively. A 
point object is placed some where at a point O on the axis of 
cylindrical tube. It is found that the object and image coincide 
each other. 


17. The position of object w.r.t. lens L4 15 
(A) 8 cm (B) 10 cm 
(C) 12 cm (D) 14 cm 
18. The position of object w.r.t. lens 2 is 
(A) 8 cm (B) 10 cm 
(C) 12 cm (D) 14 cm 


19. The length of the cylindrical tube is 
(A) 16 cm (B) 18 cm 
(C) 20 cm (D) 22 cm 


Space for rough work 
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SECTION - B 
Matrix — Match Туре 
This section contains 3 questions. Each question contains statements 
given in two columns which have to be matched. Statements (A, B, C, D) in 
column | have to be matched with statements (p, q, r, s) in column II. The 
answers to these questions have to be appropriately bubbled as illustrated 
in the following example. 


о о ш > 


0000 
©O@O® 
0000 
ООО, 


If the correct match аге А-р, A-s, В-д, B-r, С-р, C-q апа 0-5, then the 


correctly bubbled 4 х 4 matrix should be as follows: 


1. Three concentric spherical metallic shells А, В, апа С of radii а, b, and с (a<b<c) have charge 
densities of c, -с and o respectively, then match the following: 


. 2 2 
(A) Тһе potential at A (p) © | ар. J 
iC” c 
. 2 
(B) Тһе potential at B (а) ШЕ 261 J 
(с 
(С) The potential at C (г) 9 
£p 
(D) The electric field at surface of A (s) 9 (а -b-c) 
ёо 


Space for rough work 
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2. For an atom having atomic number z. 
Match the following: 


(A) Radius of orbit (р) is proportional to 2 
(B) Current associated due to orbital motion of electron (д) is inversely proportional 
to z. 
(C) Magnetic field at the centre due to orbital motion of (r) is proportional to 22. 
electron 
(D) Velocity of an electron (s) is proportional to z? 
3. Two infinitely long line charges л; and лг d 
are placed symmetric to x-axis as shown in ~. 2 
the figure. Match the following for direction p a pP 
2 0 x 


of electric field at point P on the x-axis. 


(A) Both Ха and ^ are positive (p) positive x-axis 
(B) Both Ха and ^ are negative (q) positive y-axis 
(C) Эд is positive but 2. is negative (r) negative x-axis 
(D) Эд is negative but A» is positive (s) negative y-axis 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. The final product in following reaction is 


Mg/Ether 
or E eas 
CÓ OO MgBr К \ 


Rough Work 
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2. 


Find out major product of following reaction: 


O O 
CH e 

H4CO ане” 
No 

(A) (B) O 

о== | 
AS 
О 
Н,СООС | 


(С) (D) Мопе of these 


O О 
му 
H4CO 
SM 
H4CO о 


At а given temp, total vapour pressure іп Torr of a mixture of volatile components А and B is 
given by P= 120-75 x B. 

Hence vapour pressures of pure A and B respectively (in Torr) are 

(A) 120,75 (B) 120,195 

(C) 120,45 (D) 75, 45 


Equivalent conductance of saturated solution of Ва5О, is 400 ohm 'cm?eqv ! and specific 
conductance is 8 x 10° ohm ст. Hence Кер of BaSO, is 

(A) 4 x 105 m? (B) 1 x 10$ т> 

(C) 2x 10* т? (D) 1 x 10% m? 


Number of natural life times (Tav) required for a first order reaction to achieve 99.9 level of 
completion is: 

(A) 2.3 (B) 6.9 

(C) 9.2 (D) 0.105 


In |В.О(ОН) 2, the number of boron atoms having an octet of electron is: 


(A) 0 (B) 1 
(С) 2 (D) 4 
Rough Work 
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Maximum percentage of available chlorine on the basis of Ca(OCl)CIl.H2O formula is 
(A) 35 (B) 40 
(C) 45 (D) 49 


In which of the following pairs of molecules have bond order three and are isoelectronic? 
(А) МО”, СО” (В) СМ, CO 
(С) CN’, О; (D) CO, O; 


Consider the following sequence of reactions 
O 


4 шен, (x) DUA м) 


The final product (X) is 


(A) HO КТІ (В) | N-Me 
(C) | NH—Me (D) | yore 


Rough Work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 (Assertion) 
and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


10. 


11. 


STATEMENT-1: The equilibrium constant for a reaction having standard heat reaction АН? 

increases with temperature. 

and 

STATEMENT-2: The temperature dependence of equilibrium constant is related to AS? апа AH? 
for the reaction. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: Isomerisation also results when NaNH» is used in dehydrbromination of 2, 2 

dibromobutane forming 2-butyne as well as 1-butyne. 

and 

STATEMENT 2: All possible triple bond isomers are formed but МаМН: is such a strong base that 

it deprotonates the terminal alkyne removing it from the equilibrium. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Rough Work 
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STATEMENT-1: Green solution of potassium magnate (УІ) KMnO; turns purple and brown solid 

is precipitated when CO» bubbled into it. 

and 

STATEMENT -2: KMnO; changes to K3MnOg by СО». 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: Melting points of alkanes with even number of carbon atoms are higher than 

those of alkanes with odd number of carbon atoms. 

and 

STATEMENT 2: Alkanes with even number of carbon atom fit together better in crystal lattice. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Rough Work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Benzoic acid can be converted into aniline by different reagents 


O- 
—OH MeN US Ce 
NH, / A --Бамон , 


Following questions are based оп the above reactions 


14. Consider the following facts about reaction (B) 
Fact (P): It is intramolecular migration reaction 
Fact (Q): It is degradation reaction. 
Fact (R): It jas following intermediates. 


О-у О- 


Select correct TE 


(A) P,Q (B) QandR 
(C) Р, R (D) P,Q, R 
15. Escaping gases in reaction (A) is/are: 
(А) NH3, СО» (B) №, NH3 
(С) №, CO; (D) CO» only 
16. These reactions are called 
A B 
(A) Hoffman Schmidt 
(B) Schmidt Hoffmann 
(C) HVZ Hoffman 
(D) Hoffman HVZ 
Rough Work 
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Paragraph for Question Nos. 17 to 19 


The following reaction was studied at 25°C in benzene solution containing 0.1 M pyridine. 


СН,ОН- (СН Їл CCI—>(C,H, Ж СОСН; + HCI 
(A) (B) (С) 


The following sets of data were observed. 


Set Initial concentration Time Final concentration (C) 
[A], [B], 
| 0.10 M 0.05 M 25 min 0.0033 m 
|| 0.10M 0.10M 15 min 0.0039 m 
Ш 0.20М 0.10M 7.5 min 0.0077 m 
d[C] . | | m 
17. Rates EOS in sets (1), Папа Ill are respectively (in M тіп ) 
| II Ш 
(A) 1.30 х107 2.6 x 107 1.02 x 10? 
(B) 0.033 0.0039 0.0077 
(C) 0.02 x 107 0.04 х 10* 0.0077 
(D) None of these 
18. Rate law of above experiment is 
(A) КАБ (В) KIATIB]. 
(С) K[AJ[B] (D) K[AT'[B] 
19. | Rate constant of the above experiment is (in L’m *min ") 
(A) 1.3 x 107 (B) 2.6 x 10? 
(C) 2.6 x 10 (D) 1.3 x 10? 
Rough Work 
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SECTION-B 
(Matrix Type) 
This section contains 3 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Columnlare д 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with p 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles С 
corresponding to the answers to these questions have to be darkened as D 
illustrated in the following example: 
If the correct matches are A – p, s and t; B — q and r; C — p and q; and D – s 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following 
(A) ӨН (p) Сусіс 
Ph—CH—COOH —— 
(B) 2 (q)  Exibit geometrical isomerism. 
Ph—CH—CH5—COOH —— 
(С)  Ph—CH—CH;—CH,—COOH—— (r) Сап be optically active 
| 
OH 
(D | HO—CH;—OH —— (s) | Lactonisation 
2. Match the following 
Column – 1 Column - Il 
(A) > (p Final product gives positive Tollen’s 
Ph—C E KCN 5 Pr oduct test. 


(9) Final product gives test with 
(э Product 2,4 — DNP 


(r) Final product reacts with Na and 


H4C— в —OC;H; — 0809 XS — Product liberates СО: gas 
(іі) A 
(D) 1 (s) Final product reacts with Na and 
Ph—C—H — p Product liberates Нь gas. 
3. Match the radicals of column — | with their group reagents in column II 
Column -I Column - Il 
(А) Ры” (p | HS 
(B)  Co* (д) — (NH4CI + NH,OH) 
(C) Ғез () HCI 
(0) Ва” (S) (МН4):СОз 


Rough Work 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


Consider a 9 sided regular polygon. If 5 vertices are selected at random then the minimum pairs 
of parallel lines formed from those 5 vertices is 

(A) 0 (B) 1 

(C) 2 (D) none of these 


Consider a curve |x| + |y| = 1 such that lines y = mx, y = nx make points of intersection in the 
same quadrant. Let A, B be two such points lying in the same quadrant such that OA, AB, OB are 
іп A.P. then the maximum angle 6 is (0 is origin) 


A) = B) Z 

(A) 6 (В) 3 

(C) 4 (D) none of these 

Let, ац, аг, аз, ..... арз be 23 integers (not necessarily distinct). Then, the prime number which 
always divides the sum of elements of atleast one subset of these numbers can be 

(A) 23 (B) 29 

(C) 31 (D) 37 


Given that |zi|, |2:|, |za|, [24| аге non zero positive real numbers where 21, 22, Z3, 24 are complex 


numbers then 1 + ! + ы + Le k where k is 
zi] [22| [zs] |24} 4-0 аа | 

(А) 8 (В) 16 

(С) 64 (О) none of these 


Space for rough work 
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5. Let, C, :r = ae? and C; : re? = b be two curves then the angle between the curves is 
(А) 6 (8) = 
(2 (0) 5 
6. Given the equation f"(x) = 0; f, f', f" are continuous in a < x x b and curve y = f(x) crosses the 


x-axis at least in 3 distinct points іп |а, b] then which of the following represents the minimum 
number of roots in (a, b) 


(А) 2 (B) 3 
(C) 4 (D) none of these 
7. The possible solution of the differential equation у(у2 — 2х2)ах + x(2y? —x*)dy = 0 is 
(А) ху” + y?) = c (В) x*ty? - х?) = с 
(С) xy’ y? – х?) = с (0) none of these 


8. A circle with radius ‘a’ and centre on y-axis slides along y-axis and a variable line through (a, 0) 
cuts the circle at points P and Q, then the point of intersection of tangents to the circle at P and Q 
will lie in the region defined by 


(А) y? >4а(х-а) (B) y? < 4ax 
(C) x? « y? < 4а? (D) x? -y? >a? 
1 1 1 
9. Iff: [0, 1] > (0, =) such that [f(xjdx=1, [xf(x)dx=a апа [xt (xix =a? , then 
0 0 0 
(A) f(x) =5 (В) f(2) = 8 
(C) f(x) is not possible (D) f(x) = (2x – 1) 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


11. 


12. 


STATEMENT 1: 2p? - (2x + 4 sin x — cos x)p? — (x cos x — 4x sin x + sin 2x)p + x sin 2x = O is a 
differential equation with a possible solution as (2y — x^ — c)(y + 2 cos x — с) 


Фу + sinx-c)=0;| -9| 


STATEMENT 2: Degree of differential equation is the power of the highest order derivative 
existing in the differential equation 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: Consider a polynomial such that р) = + ‚Ае U {0}, А <n then 
+ 


n 
n +1) = — 
p(n +1) 5-2 


STATEMENT 2: Let, Q(x) = (x + 1) p(x) — x then Q(x) vanishes for x = 0, 1, 2, ....., n hence, 
(x + 1) p(x) 2 x = ax(x – 1)(x — 2) ..... (x—n) 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 

STATEMENT 1: A rectangular floor is covered by two kinds of tiles 2 x 2 and 

1 x 4. One tile is smashed and there is a tile of other kind available then, the floor 

cannot be covered by rearranging the tiles 

STATEMENT 2: If we colour the floor as shown 4 x 1 tile covers 0 or 2 black 

squares. A 2 x 2 tile always covers one black square so, it is impossible to 

replace one type of tile for the other 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


Space for rough work 
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13. 


STATEMENT 1: Consider an ellipse ax? + 2hxy + by? = 1 then its eccentricity (e) is 


e? = (a-b)? + 4h? [ae a-b)? «4? | 


2(ab —h?) 


2 2 
STATEMENT 2: Any ellipse can be transformed to the principal axis as uie then 
о 


associated eccentricity is e? = 


o? + p? 
ue 


Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct. 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
Consider a function f : В — R such that (f(x) + f(z))(f(y) + f(t)) = f(xy — zt) + {хі + yz) where x, y, Zt e R 


14. 


For the function, f : R > R, f(x) can be 
(A) even (B) odd 
(C) neither even nor odd (D) none of these 


Iff: R — R is the given function then in the interval (0, оо) f(x) is 
(A) non decreasing (B) non increasing 
(C) decreasing (D) none of these 


The number of functions f : R > R which satisfy the given functional equation is 
(A) 1 (B) 2 
(C) 3 (D) none of these 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 
Read the following write up carefully and answer the following questions: 
Consider a parabola, y? = 4ax then y + tx = at? + 2at represents a normal at a point (аг, 2at). It can also 
be represented as y — mx + am? + 2am = O in its slope form. 
Considering the above equation and assuming it passes through a point P(h, k) we can say that 
k -mh + am? + 2am = 0 = am? + m(2a — h) + k = 0 from P(h, К) maximum 3 normals can be made to the 
parabola y? = 4ax 


17. Consider a point P(x;, 0) lying inside the parabola y? = 4ax then the interval of x; such that only 
one normal passes through P is 
(A) (0, 8a) (B) (0, 2a) 
(C) 0, 4a) (D) none of these 
18. The number of points for the parabola y? = 4ax from which 3 coincident normals can be drawn is 
(A) 1 (B) 2 
(C) 4 (D) none of these 
19. The area of the region inside the parabola y? = 4ax from which only one normal can be drawn is 
2 
(A) 2625 (В) 32/22? 
2 
(С) 48V2a (D) none of these 


5 
SECTION - B 
(Matching List Type) 
This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the following Column- with Column-Il 


Column – 1 Column - Il 
(A) If 2 is the root of the equation |A — xl| = 0, (where A is a non | (p) e 


singular matrix), ^ a root of |B — xl| = 0, then В can бе 


(B) |f e is the root of |А — yl| = O then a root of [A'- xl 2 O is | (q) adj(A) 
(where A is a non singular matrix) 


(С) Let Aj be a 2 x 2 non singular matrix where i, | е М and | (г) сац ий 
ЈА, |А; | —"———— [Anl 
0 А.......... Aa. 


then |B — Al| = 0 has root as 


(D) Consider a matrix such that A'=A then the equation | (s) JA41] 
|А — xl| = 0 can have root as (where A is а non singular 
matrix) 


Space for rough work 
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2. Match the following Column- with Column-Il 


Column -1 
(A) If 32 біп“ Ө cos? Ө = cos 60 — 2 cos 40 — cos 20 + A then 2 is 


(B) Consider a tetrahedron with just one edge of length greater 
than 1 then its maximum volume is 

(C) Consider an acute angled triangle ABC such that 
Xn = 2^7? (cos" A + cos" B + cos" C) + cos A cos B cos C 
where n e N then x; + X2 + хз is atleast 

(D) Consider a AABC such that 


2 2 2 2 
[cot (2008) «(Scot -(33| where 5 and r 
2 2 2 7r 


T ; ; | b. 
are semi perimeter and inradius respectively, then — is 
с 


3. Match the following Column- with Column-Il 
Column -1 
(A) Сопѕідег an equation 8x^ — 16x? + 16x? — 8x + a = 0 then 
the sum of all the non real roots of the equation can be 
(а е R) 
(В) If x, y є R® such that x + y = 2 then the greatest value of 


2x°y? (3x? + Зу?) is 

(C) The number of all 7—digit numbers formed by using only the 
digits 5 and 7 & divisible by both 5 and 7 are 

(D) X = (8, 9, 10, ..... }; f : X > X and f(x + y) = f(xy) V x = 4, 
y > 4; f(8) = 9 then 2f(9) 


Column - Il 


«|o M/W со|— 


N 


Column - Il 
9 


Space for rough work 
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5 JEE(Advanced)-2014 
5 ANSWERS, HINTS & SOLUTIONS 

ш FULL TEST -l 

2 (Paper-2) 

= 

Е ae PHYSICS CHEMISTRY MATHEMATICS 

3 1. lc D B 

$ 2 |C A B 

« 

с 3. |р с А 

8 4. |В B с 

8 5. |B B D 

z 6. |D с р 

Е 7. B D [e 

E з. lc B A 

a 9. A [e [e 

Б 10. |р B C 

2 11. |B A D 

5 12. |р C A 

8 13. |B А с 

9 14. ГА р А 

с 

M 15. |А с А 

Е 16. |В B с 

5 17. |B А B 

à 18. |А B A 

8 19. |B C A 

o 

= 1 (A) > (в), (В) > (9), | (A> p, а, r), (B > q), (A) > (q), (B) > (r), 
8 "| (C) (p). (D) > (г) (C > p, r, S), (D > p) (C) > (s), (D) > (p) 
8 2 (A) > (а); (В) > (r); | (A > p, а, 5), (В > ғ, s), (A) > (s), (B) > (p), 
£ "| (©) > (s); (0) > (P) | (с-а), (0 >r, s) (C) > (q), (D) > (r) 
5 3 (A) > (р), (B) > (r), | (A > p, r), (В > q, p), (A) > (s), (B) > (r), 
5 1 (С) > (s), (0) > (9) | (C >q), (D > q, 5) (C) > (p), (D) > (q) 
5 

Е 

о 
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Physics PART - | 
2. Т sin 0 = mg/2 т тете 
Т'= Тсоѕ Ө 
= mg coto = mg Tcos 0 T 
2 2tan0 
LN 
3. сщ; =pt (Р = const) 
2Pt 
5 v= ,{— 
m 
QU BR 
dt m 2.4 
F=ma= ши ос I 
2t V 


5 F=F +F, +F +F, +F m m 
F,|=|F,| and F,| =|F, 
а n m m 
Ё =F, + 2F, cos 30° + 2F, cos 60° à 72 224 
1 
. NT Ч . m Fs m 
6. 
V ча)-т ча 
7. 4-5 (8-а)-т(0 ) 20 mie? 
m 
t- a = 1 sec 
a 
10. Time period becomes 2x В . We can’t neglect the roundness of earth for the pendulum of 


infinite length. 
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dà 


The ~ve sign is = signifies the direction of induced emf. 


process AB Up = constant 


БН ЗІ ала U œt 
p M 
=> P = const 


Process BC —>isochoric 
Process CA 5 isothermal 


Q = Qas + Овс + Qoa 
Q= —5Up + 30, + E 
Was = AQag — А0лв = 500 ( 300) = 200 


In2.5 


For lens Їл, ray must move parallel to the axis after refraction Ec Ew Pa Be sem 
ОО 


For lens L», image must form at centre of curvature of the curved surface after refraction through 
plane part. 


H2 +e -0 
-R, x 
— x 28cm 
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Chemistry PART - 1 


+ 


1. Br 
pr eo 4 d Re 


2. 
SM 
274 о 
--- Ос 
o. OE уч — О 
СООСН, OH О 
H4COOC СООСН, 

3. P - PX, +Р =P? (1- Xp )+ P8 Ха 

=P = Р? - (PR -P$ )xB 

Thus Px =120 Torr 

P? -P9 -75->Р2 = 45 Torr 

Hence C is correct answer. 

1000 
4. Аб аста 
Васо, 5% Conc (normality ) 
-5 
Normality = к= _ 1000х8х10 22 x 10+ 
BaSO, 400 
Molarity — шалны = 10^^M (Solubility) 
Ksp = S? = 10? М. 
1 

5 Tay = K 


10x0.693 6.93 
K K 


Number of natural life times = EU 


- 6.93 
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m 
-----В-----0 


о 
А d pum 
b 


\ 


Ї 
ОН 


Ca(OCl)ClH,O—>Cl, 
145 71 


71 

145 
Hence D is correct answer. 
|d(c)| 0.0033 
| dt | 25 


Percentage = x 100 = 49 


= 1.32x104m тіп”! 


ate) =2.6x10 m min"! 
dt J, 


dt 


On comparing rates order w.r.t A = 2, and w.r.t. B = 1. Thus rate law = К[А] [В] 
dx 2 

— -K[A['[B 

X =К[А] [В] 

(dx/dt) 


[AT [B] 


w) =1.02x10 m тіп”! 
Ш 


К- - 0.26 
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Mathematics PART - Ill 

1. Total number of lines made = °C; = 36 
Now, these 36 lines are 9 sets each with 4 parallel members. With 5 vertices number of lines 
made 
= °Сә = 10 


Clearly, atleast 2 members belong to the same set 
So, atleast one pair is parallel 


OA? + OB? - AB? 


2. 2050 = 
20A -OB 
5 > (ОА-ОВҮ 
Қазды 1 2 MUT 1 
2ОА-ОВ 8 OA-OB 4 


For maximum cos 0, 
(on eoe" 1.3 2.0A.0B 1 1 


8, OA-OB / 2 8 OA-OB 4 2 
>o=" 
3 
3. $; = а; 
So = а; + а, 


бз = 8, + 82 + аз 


Sn = a1 + 854 ..... + аһ 

If we divide all S1, So, ..... 5, by 23 we get remainders 1, 2, 3, 4, ....., 22 
So, two of these give same remainders Sy, 5, 

= Sp - Sqwill be divisible by 23 


Sp — Sq = 8p. 1+ 8p.2 * ..... + Ag 
18” Po 25 .4° 2 
4. Using Cauchy we get, (|Z, + |Z2|+|Z3]+|Z4])| —+— ++ |2 (014244) = 64 
1 2 3 4 
| 182 (з) [241 
: f КЕТ 1 b 
5. Point of intersection is чш = 
a 
For Ci, 
г _ ае", пом tand, = г99 _ (ag? )a 69-1 
dð dr 
TT 
. 9, 74 
For Co, 
dr -0 -0 | 3 0 
—z=-be™ = tan = (be Jm е --1 
do % b 
Зл 
. 05 "i 
: ae on n m 
-. Angle of intersection is = = 
9 bo — 4 4 4 2 
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Let c, d, e be the three points where y = f(x) crosses x—axis. Then, f(c) = f(d) = f(e) = 0 

Assuming a « c « d « e « b. The function f satisfies Rolle’s theorem in two intervals (с, d) and 
(d, e). Since f and Ғ are continuous and f(c) = f(d) = 0 

So, there exists, at least one point in the interval (c, d) and (d, e) such that derivative is zero 

Let, C4 е (c, d) such that f'(Ci) = 0 and C» є (d, e) such that f’(C2) = 0. Now the function f' 
satisfies Rolle's theorem since f', f" are continuous and f'(C4) = (С) = 

So, by Rolle’s theorem, there exists a number Сз in between C, and С» such Шат! (Са) = 

=> Minimum one root Сз of the equation f"(x) = 0 lies in the interval (a, b) 


Dividing the given differential equation by 3xy(y? — x?) 
y(y? - 2x3) dx + х(2у2 =x) y-o 
Bxy(y?-x?) | Зху(у?-х2) 
ах xdx ydy dy _ 
= : О ус у 0 
| 1 а(у? -x?) ext) 
2 yx x? 
= dlin[x?y a (yes x? ШЫ 0 
5 с 


=> In| x Лин ЖЕ 


=> d(In(xy)) + =0 


Let the circle be x? + (y- а)? = а?. Let the point of intersection of tangents at Р and О be (h, К). 


Then equation of PQ, is hx +(k—a)(y-a)-a* = 0. As it passes through (a,0) , so 
ha-a(k-a)-a? =0. 

> a*-ka+a(h-a)=0. D20 = к? -4a(h-a)20 

i.e. y? > 4a(x-a). 


1 1 
Consider fa- х)? f(x)dx = [(o*t G0 - 2axt (x) + x?t G))dx = o? - 206? + o? =0 
0 


However f(x) assumes only positive values i.e. in (0, 1) 
=> (a — х)? (f(x)) > 0 > integral can't be zero 


Differential equation can be written as, (p — x)(p — 2 sin x)(2p + cos x) = 0 which has solution as 
(2y – х? – с)(у + 2 cos x – с)(2у + sin x – c) 20 


Put x =—1 we get (-1 + 1) p(-1) + 1 = a(-1)"*' (n + 1)! 


_ (2117 
“ (0-1) 
CAY x(x-1).....(x-n) х 
Sop (п +1)!(п +1) "ені 
1, where 'n' is odd 


Clearly, р(п-1)-4 п | 
б, where 'n' is even 
+ 
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13. If e is the eccentricity then, e? = 


Now, we know, UNS Т a+b > 

_1_ 

ab —h? 

‚а? Ж ШЕКЕ 
(ab —h)? 

1 1 

weg seb -4(вь-12) 


a? p? - 


For an ellipse 2 =a+b-V(a+b) ~4(ab —h?) 
Q 


So, e° = а-ы A [ЛАО a-b)? + 4h? | 
a РЕЗ 


14. Puty=z=t=0 
ХОЛ) + f(0)] = ҚО) 


If (0) =0,z=t=0 
=> f(x) Қу) = f(xy) 
Let, x = y = 1 > (1) 2 f(1) 

= 1) = O or f(1) = 1 

We have f(0) = 0, f(1) = 0, y = 1 
f(x) = 0 

Also, f(0) = 0, f(1) 2 1, x 0, y 2t» 1 
(100) + f(z)) ((1) + £(1)) = Қ-г) + f(z) 
= 2f(z) = f(-z) + f(z) 

=> f(z) = f(-z) 


15. Db sn. in f(x) f(y) 
=> f(x?) = f(x) >0 
Put x =t, у-2 
[f(x) + Қу 0 = f(x? *y) 
=> f(x? + y?) = f(x) + Ё(у) + 200Қу) = f(x) 
— f(x? + у?) > f(x?) 
— fis non decreasing for positive x 


= f(xy) 


16. Puty=z=t=1 
=> 2(f(x) + 1) = f(x — 1) + f(x + 1) 
f(2) = 4, f(z) = 9, f(1) = 1, f(0) =0 
f(n) = n° (Possible function), if (n — 1) = (n — 1)? 
2[f(n = 1) + 1] = f(n — 2) + t(n) 
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=> f(n) = п? 


Now, for x = P (rational number) 
q 


(қаз -f(pg) = iB -piq 


2 
= (% -(8) (True for rational number) 


Now, if x е R, lets prove for positive x since if it is proved the function is even and will follow for 
negative x 
Assume for x > 0, f(x) « x 


So, now a rational number ‘r’ between Jf(x) and x = f(x) «r«x 
=> f(x) <1? <x? 

[f(r) = г, f is non decreasing] 

=> f(r) = r „< f(x) [contradiction] 

=> f(x) < х? (impossible) 

Similarly we can prove contradiction f(x) > 
So, AE D e ) = х? substituting f(x cut we get 
(f(x) 4 (z)) (f Лиг dic dm zt) + (xt + yz) 

(Хо 52) +t’) = (xy — zt)’ + (xt + yz)? [Lagrange identity] 


2 


x? 


So, f(x) = 5 , f(x) = 0, f(x) = x? are the required solutions 


ат? + m(2a - h) +k =0 
- am? + m(2a—x,) = 0 
= ат? = x, – 2a (m = 0 (one possible value)} 


түз ыы (ga) 
а 


=> т? = (=) number, so non real roots 


Let P(h, к) be the point am? + m(2a - h) + k = 0 
Since, mı, m, m, are the possible roots 
=>3m,=0>m,=0 

If m; = 0 is the root then k = 0 

am? + m(2a - h) 20 


> m? цэн 0 >h=2a 
a 


(2a, 0) is the only point 


3/2 Jx = | 2949/2 
НЕ -(х- 2а) "35 alt 2a) Ї 
42. аваг (ба. 2842” 
5 5 


шээг (a ee 
25 ~ 348a 


А; = Га = 24а x Чин $ Ja 8av8a = 5° ga? 
0 


3) - 3222) Ц озар: 


Area = 2(A; – Ai) = — ТЕ 
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SECTION - B 


1. (А) [A - xl| = 0 
There exists a non zero matrix X such that AX = xX 
= [(Adj A)A]X = x(adj A)X 
= |AIIX = x(adj A)X 
= |AIX = x(adj A)X 
MM (adj A)X 
X 
= (adj A)X = АХ 
(В) |А”-51-1А-201-1А-31 
-. |A- Xll 0 if and only if ЇА-21-0 
> |A'-ill=0 if and only if (А-21 = 0 
or À is the root of |A'- х= 0 if and only if à is the root of |А — yl| = 0 
228748 the required solution 


Ail ДЫ] cg 
0. АЈА АЫ 
_|0 | | 
с) В-31-1| | | -0 
| | | 
|| | шанд 


> (Ан —A)(|Azal — 2) ..... (А — 4) — 0 
Clearly the elements of principal diagonal become the roots 
(D) Let, AX 2 AX [X is a non zero matrix] 


=> X' AX= X' AX = АХ' = AX'IX 

X'AX and X'IX are both real 

Also, Х'Х=0,Х=0 

= = X'AXI XIX is real so à can have real values 


2. (А) z = cos Ө +i sin Ө, z 4. — 2cos0 
Z 
1 2 
z-—=d2isin0d 
Z 
EL 
z” + — = 2cosp0 
2? 
ТА» AN 1 1 1 
Now, (2isino)(2c080)* = [z | (z+ | = (8x) nn) 
Z Z 
then, 2 cos 60 — 2.2. cos 40 — 2 cos 2 0 + 4 


= 2414 sinf 0 2? cos? 0 = 2(cos 60 – 2 cos 40 — cos 20 + 2) 
—A-22 
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(B) Volume of tetrahedron = ix (ArAABD)x CQ 
1 (28) xDPx CQ 
352 


Let, CD be the largest side and AB = x < 1 
Let, T be closer to A than B 


Зо ГЭЭ 
2 


2 
= CT? =BC? - BT? Res 


2 
=> CT et (same for DP, CQ) 


1 x x? 1 1 
зо, у 15501 = дэд X) = Vna 7 
(C) By AM > GM 


cosx 
cos? x + J>? cos? x (xis an acute angle) 


Now, setting x = A, B, C we get 
ху + X3 2 cos? A + cos? B + cos? C + 2 cos A cos B cos С = 2x; 


=> X1 + X2 + X32 ЗХ) = 


2 
(D) Let, u- cot, v cot, w=oot> > uc 278 2-8 ша 
S (S-a)-(S-b)«(S-c) 
r r 
Now ме can rewrite as 49[и° + 4v? + 9w?] = 36(u + v + м)? 
=> (Зи — 12v + (Av — 9м)? + (18w — 20)? = 0 
1.1 


SUIVIWSÍ:—:— 
4 9 


=U+V+W 


И 5-а 5-0 65-с 25-0-с 
Multiplying by r we get = = = 

plying by g 36 9 т 14 
Е 25-с-а_25-а-р | a b с 

4 4 36 3649 13 40 45 


3. (A) Put x = у+5 and substitute, 8y* + 4y° + а – 5 = 0 
Again, 2 = у? we get, 822 +42+а-3- 0 


When а I there are 2 non real roots and two real and a ^ we have 4 non real roots 


1, заг 
2 Sum = 2 
2, а>- 


2 
(В) у (=) =1>0<xy<1 


хх + y?) = 2(xy) (x + y)? — Зху) = 2(ху)? (4 — 3xy) 
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Put z = xy 


z? (4-97) «€ -1 


= 
4 


Ху + y?) <2 
(C) There are 9 possible numbers of the type 7775775, 7757575, 7575575 etc. 
(D) We have f(9) = f(4 + 5) 2 f(4. 5) = f(20) = f(16 + 4) = f(16 . 4) = f(64) 

=> Қ64) = f(8 . 8) = {8 + 8) = (16) = f(4. 4) = {4 + 4) 2 f(8) =9 
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FIIT) EE JEE (Main), 2014 


FULL TEST - 1 


Time Allotted: 3 Hours Maximum Marks: 432 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each part has only one section: Section-A. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate ЕЕ ЛЕЛЕ Ши ЭШ 
[ҮШҮП 


ШШШ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na 6.023 х 107° 

Planck’s constant h - 6.625 х 107518 

6.625 х 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Са-40, Cr=52, Мп-55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


One quarter of the plate is cut from a square plate as shown in the figure. If 
‘M’ is the mass of the plate and 9 is the length of each side, then the moment 


of inertia of the plate about an axis passing through 'O' and perpendicular to 
the plate is 


(А) M? /8 (B) 3м/2/4 
(C) м/2/3 (D) зм? €— $4 — 


A block is suspended by an ideal spring constant K. If the block is pulled down by constant force 
F and if maximum displacement of block from it's initial position of rest is z, then 

(A) z = F/K (B) z = 2F/K 

(C) work done by force F is equal to 2Fz. 


(D) increase in potential energy of the spring is ike 


A particle starts from rest and moves with an acceleration of a = {2 + |t — 2|} m/s?, the velocity of 
the particle at t = 4 sec is 

(A) 2 m/s (B) 4 m/s 

(C) zero (D) 12 m/s. 


A large tank filled with water of density o and surface tension y is 


being siphoned out using a glass capillary tube of cross-sectional 
radius r. If the siphon action starts without any external agent, then 
(angle of contact is zero). 


(А) H< — (Вн 
pgr рГ- faa Бас П 
(C) H-h< 2t (0) VH -h? < h e 
pgr pgr - 
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5. A copper rod and a steel rod of equal cross-sections and x 
lengths (L) are joined side by side and connected between 
two heat baths as shown in the figure. If heat flows through Cu ---> Steel 
them from x = 0 to x = 2L at a steady rate, and conductivities 
of the metals are Kw & К (Kou > Кее), then the 
temperature varies as: (convection and radiation are 
negligible) 
(A) т (B) 


ll 
© 


X=L Х-21. 


> ! 
х-0 x=2L x=L келе 


6. A non —conducting rod AB of length / has a total charge а. The rod 55 
is rotated about an axis passing through its center of mass with a | 
constant angular velocity (ав shown in the figure. The magnetic 
moment of the rod is 


qol qol A | 
А В ic B 
(A) 12 (B) 3 ! 

qol? (D) qol* 

24 6 


(C) 
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The figure shows a potentiometer arrangement. D is the driving 


cell, C is the cell whose e.m.f. is to be determined. AB is the 
potentiometer wire and G is a galvanometer. Jis a sliding contact D | 
G 


which can touch any point on AB. Which of the following are де 
essential conditions for obtaining balance? 
(A) The e.m.f. of D must be greater than the e.m.f. of C 

The positive terminals of D and C both must be joined to A 


(B) 
(C) The resistance of G must be less than the resistance of AB 
(D) 


None of these 


Three capacitors each having capacitance C = 2 uF аге 
connected with a battery of e.m.f. 30 V as shown in the S 


figure. When the switch S is closed. The amount of charge 

flown through the battery is C | 
(А) 20 uC (B) 24 uC | C 
(C) 10 uC (D) 40 uC C 


A conducting rod of length /is hinged at point O. It is free to rotate о 


in a vertical plane. There exists a uniform magnetic field B in TeE l r 
horizontal direction. The rod is released from the position shown in 
the figure. The potential difference between the two ends of the 


rod when it rotates through an angle 0 is proportional to: ы / B 
(A) à (B) 2? D 
(C) sin 6 (D) None of these = 


If à and b are two non parallel vectors then [ax(4xb)].[axb] is equal to 
(А) азр? (В) а?(а.5) 
(С) zero (0) None of these 


A boat goes downstream for half an hour and then goes upstream for half an hour. The total 
distance travelled by the boat in the ground frame for this is 20 km. li is known that speed of the 
boat relative to the river for the whole trip was constant and greater than the speed of the river. 
The distance travelled by the boat in the frame of the river for this is 

(A) zero (B) 20 km 

(C) 10 km (D) can’t be determined 
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13. 


14. 


15. 


A particle of mass m is attached to a rod of length L and it rotates in a circle Ф 


with a constant angular velocity о. An observer Р is rigidly fixed on the rod Б---т 
at a distance 1/2 from the centre. The acceleration of т and the pseudo -->мҺ> 


force on m from the frame of reference of P must be respectively 2 
(А) zero, zero (B) zero, тер 5 
(С) о Е, те 5 (D) zero, mo*L 


For a certain organ pipe open at both ends, the successive resonance frequencies are obtained 
at 510, 680 and 850 Hz. The velocity of sound in air is 340 m/s. The length of the pipe must be 
(A) 2m (В) 0.5 т 

(C) m (D) 0.25 m 


A short linear object of length 1 mm lies along the axis of a biconvex lens of focal length 5 cm at a 
distance of 15 cm. The length of the image will be approximately 

(A) 1/16 mm (B) 1/4 mm 

(C) 1/2 mm (D) 1/8 mm 


The left plate of the capacitor shown in the figure above carries a 50110 
charge +Q while the right plate is uncharged at t = 0. Тһе total 


с 
charge on the right plate after closing the switch will be 
(A) а + Се (В) а - Ce | 

2 2 € 
с)-2 (D) - Ce 

2 

A small sphere and a big sphere are released from rest with a very small o 
gap from height h as shown in the figure. The mass of bigger sphere is и ( v 
very large as compared to mass of smaller sphere the height from the -- | CU 
point of collision of smaller sphere with the bigger sphere to which the | һ 
smaller sphere will rise if all the collisions are elastic | 
(А) 2һ (В) 4h 
(С) 6h (D) 9h 
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The distance between two parallel plates of a capacitor is a. A | 

conductor of thickness b(b « a) is inserted between the plates 

as shown in the figure. The variation of effective capacitance | x 
a 


= % 
between the surfaces of conductor and plate as a function of 22222007 


the distance (х) is best represented by лр иж 


(А) (В) 


X X 


(8-0) (8-0) 
Three blocks A, В and C having masses m kg 2kg and 3 kg are attached by 
massless strings and ideal pulleys as shown in the figure. When the system is 
released from rest if the block ‘A’ remains stationary , the mass of block ‘A’ is 

(A) 2.2 kg (B) 2.6 kg 

(C) 2.4 kg (D) 4.8 kg 


A block of mass 2 kg is attached to one end of a massless rod of length im . The rod is fixed to 
T 


a horizontal plane at the other end such that the block and rod are free to revolve on a horizontal 
plane. The coefficient of friction between the block and surface is 0.1. Block is made to rotate 
with uniform speed by applying a constant external force in tangential direction on the block. The 
work done by external force when the rod rotates by 90° is 

(A) 0 (B) 10 joule 


(07 joule (D) 1 joule 


A solid sphere of radius R, and dielectric constant ‘k’ has spherical cavity of radius R/4. A point 
charge q; is placed in the cavity. Another charge 9 is placed outside the sphere at a distance of 
r from а. Then Coulombic force of interaction between them is found to be ‘F,’. When the same 
charges are separated by same distance in vacuum then the force of interaction between them is 
found to be Fz then 

(A) F4 = РК (B) F2 = F,/k 


1 
(С) F4. F2 T (D) F; = Рг 
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21. 


22. 


23. 


24. 


A solid cylinder is wrapped with a string and placed on an inclined 
plane as shown in the figure. Then the frictional force acting 
between cylinder and plane is 


(A) zero (B) 5 mg 
7mg mg 
(C) 23 (D) "B 


The relation between R and r (internal resistance of the battery) 
for which the power consumed in the external part of the circuit 
is maximum. 


(А) R=r (B) 
(C) R=2r (D) 


r 


R 
R 51 


An equilateral triangular loop having a resistance R and length of each side '/' is 


placed in a magnetic field which is varying at E = 1 T/s. The induced current 


in the loop will be 


КЕНЕ 4 e 
(А Oa 
43 R 4 R 
OR ar 


The temperature of a mono-atomic gas in an uniform container of 
length 'L' varies linearly from To to T, as shown in the figure. If the 
molecular weight of the gas is Mo, then the time taken by a wave 
pulse in travelling from end A to end B is 


2L 3M X(T, - T;) 
A | B) je 
(А) (JT, +./T,) V5R (B) 5RM,L 
2L 3M (D)L M, 


“Л OY 2R(T, -T,) 
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In the given circuit the reading of ideal voltmeter is E/2. 
The internal resistance of the battery is 


2 10 
(A) 1Q (В) £Q 
2 5 > 5 
sm D) zn 
20 


The specific heat capacity of a monoatomic gas for the process ТУ? = constant is (where R is gas 
constant) 


(A) І (В) 2R 
R 
4 


(C) (D) 


2 
R 
3 
12 identical rods made of same material are arranged in the 
form of a cube. The temperature of ‘P’ апа ‘R’ are maintained 
at 90° C and 30°C respectively. Then the temperature of 
point 'V', when steady state is reached, 

(A) 65°C (B) 60°C 

(C) 20°C (D) 50°C 


A block is placed at the the bottom of an inclined plane and slided 
upwards with some initial speed. It slides up the incline, stops after 


time t;, and slides back in a further time ts. The angle of inclination H 

of the plane with the horizontal is Ө and the coefficient of friction is 94 

и. Then 0 

(A) tt (B) ti < te 

(C) ti = t» (D) t = tz only if 8-3 

A projectile is thrown from the base of an inclined plane at ап angle 45° 

with the plane. At what angle may it hit the plane again? A 
(A) 30° (B) 45° 

(C) 60° (D) all of the above. 

In an artificial satellite which of the following process of heat transfer will not take place? 
(A) Conduction (B) Convection 

(C) Radiation (D) All of the above 
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Chemistry PART - Il 


ЅЕСТІОМ – A 
Straight Objective Туре 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Which one of the following is correct? 

(A) If one component of a binary liquid-liquid solution deviate negatively from Raoult’s law, then 
the solution will form minimum boiling point azeotrope. 

(B) for a solution of two liquids (А and В), Vso > Va + Vg; then A and В сап be separated by 
fractional distillation. 

(C) Deep sea divers use a mixture of He and Os instead of air due to less solubility of He in blood 
in comparison to №, which cause the bends, i.e. pain due to bubbling of untreated gas 
dissolved in blood. 

(D) All of the above. 


A compound is composed of two elements A and B, element A constitute f.c.c. lattice, while B 
occupy all the tetrahedral voids, in this way another simple cubic is constituted by element B, 
inside the fcc unit cell of element A. If all the points/particles along any one edge of inner cube of 
every unit cell, are missing then what is the new empirical formula of the compound 


(A) А,В, (B) A2Bg 

(С) АгВз (D) АВ, 
Which of the following gives yellow precipitate with aq. AgNO3? 
(А) КІОз (В) КІ 

(С) СН (D) СНА» 


How many planes of symmetry and axis of symmetry are there іп one molecule of РСІзР2, 
respectively? 

(A) 4, 7 (B) 7, 13 

(C) 7, 10 (D) 4, 10 


Two cylinders А and B of equal volumes are filled and equal masses of М» and О», respectively. 
Cylinder A is kept at 300 K while B is kept at 600 K, then (assume ideal behaviour of both gases) 
(A) Average kinetic energy of N» (per mole) іп A is equal to that of Os in В. 

(B) Molecules in cylinder B move twice as fast as those in A. 

(C) Pressure in flask A is less than that of B. 

(D) Average velocity of Мг is equal to rms velocity of О», in the given conditions. 
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The ratio of time periods taken by electron in 1% and 3" orbits of Не” ion, for each revolution is..... 
(A) 1:9 (B) 1:27 
(C) 8:27 (0) 8:9 


The equilibrium constant of mutarotation of a-D-glucose to p-D-glucose is 1.8. If specific rotation 
of a-D-glucose is 112° and that of mixture is 59°; what is specific rotation of B-D-glucose? 

(A) - 112? (B) - 59? 

(С) 429.6? (D) - 29.6? 


Which of the following is correct? 


(A) cis-cycloalkane is always more stable than trans cycloalkane. 
er M 


(B) Be С--С--С-- б does пої show geometrical isomerism 


" ai show geometrical isomerism. 
D) d p not show any type of isomerism 
NH 


Which of the following will undergo Е1св.? 
(A) 5 (B) 
Br 


(C) 9 OH (D) Br 


O 


From which of the following halogen can be replaced by Н:О by 5,12? 
(A) CH3—Br (B) Ұз, 


(С) py (D) ` 
Br Br 
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O 
Product X is : 
(A) OH (B) OH 
(C) О (D) OH 
OH 
12. Which of the following can not be used for protection of carbonyl group? 
(A) СН4(ОН)СН:СНО (B) CH2(OH)—CH2CH2(OH)/H* 
(C) СНХОН) CH2(OH)/H* (D) HS(CH2)3SH 
13. The configuration of the C-2 epimer of D-glucose is 
(А) 2R, 35, АН, 5S (В) 2R, 35, АН, 5R 
(C) 25, 35, АН, 5R (D) 2S, 3R, АН, 5S 
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14. * 
OCH CH=CH, 
H3C CH3 
—^ 32 
The product is 
(A) ОСН} (В) он 
H3C CH3 H3C CH3 
ČH CH=CH, 
* 
CH=CH, 
(C) OH (D) OH 
H3C CH3 H3C CH3 
* 
CH,CH==CH, 
* 
CH4—CH—GH, 
15. Acetophenone — 975 A eB +e Phthalic Anhyeride/"_ Indicator (D) is 
ajor 


(A) РҺОН (B) 


Space for Rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


14 


AITS-FT-I-PCM-JEE(Main)/14 


16. 


17. 


18. 


19. 


20. 


The complex |Ее(Н:О)5(МО) is formed in the ring test for nitrate when freshly prepared FeSO, 
solution is added to aqueous solution of МО, followed by addition of conc. Н;5О,. The complex is 


formed by charge transfer in which: 

(A) Fe** charges to Fe?*, NO to МО" 

(B) Ғе?” charge to Fe** апа NO changes to МО“ 
(C) Fe?* changes to Fe* and NO changes to NO* 
(D) Fe?* changes to Fe** and МО“ changes to NO 


Which of the following match is correct? 
Ore/ Minerals Element 

(A) Bauxite B 

(B) Magnetite Mn 

(C) Bornite B 

(D) Cerussite Pb 


hich of the following is correct about Boron nitride {(BN),}? 

) All the atoms of the ring are uncharged 

) It is insulator, unlike graphite 

) Inter-layer distance in its graphite like structures, is less than that of graphite 
) Resonance energy of each hexagon of (BN), is greater than that of Benzene. 


hich of the following is true? 

) Oxides of Ge, Sn and Pb are amphoteric in nature 

) Producer gas is produdced in incomplete combustion of C by air (O2 + М») 
) SnO is much better reducing agent than PbO. 

) All are correct 


Which of the following can not be used as nitrating agent in Electrophilic Aromatic Substitution of 
benzene? 

(A) NoOs/MeCN (В) C2H5ONO» 

(С) C2H5NO; (0) NO2.SO3 
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МН, 


| 
[1] СЊСОС! , y  Con-H,SO, „y НМО, ,5 () ад. 50/4 „р. 
[2] OH (Il) OH 


What is the product 'P' of the above reaction 


(A) NH» (B) NHAC 
МО, МО, 
SO3H 
(С) NH3 (D) NH3 
НО45 МО, МО, 
$0,H $04H 
Which of the following is tetrahedral and paramagnetic complex? 
E | 2- 
(A) мс. (B) [Ni(CN), | 
2+ . 
(C) [Cu(NHg), | (0) | М(СО), | 


Which of the following statement is correct? 

(A) Free energy (G) is a path function 

(B) In the expression G = H - TS, TS is the part of the system's energy that is disordered, 
already. 

(C) AG for a system is equal to TAS Tota in magnitude 

(D) Statement A is incorrect but statement B and C are correct 
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24. 


25. 


26. 


27. 


All the elements A, B, C and D form homonuclear diatomic molecules and conform anion of type 
X also. In a series of experiments the following observations are made: 


(i) 2B +C,—>2C +B, 

(ii) 2A" +C,——>no reaction 

(ІІ) 20 C5 ——2C +D, 

(iv) 2B- +D, —— B; +207 

Which of the following statement is correct? 

(A) Аг is the strongest oxidizing agent among all Az, В, Сг and Do. 

(B) Correct order of reduction potentials is Az > C» > D» > Bo. 

(C) (A) and (B) are correct statements as well as it can also be concluded that B corrode at 


fastest rate among all the four elements. 
(D) All the above statements are correct. 


0 
What is the solubility product of CaF; at room temperature, if Am (Са?) = 1.04 x 10? Sm?/mol 


о 

Ат (Е) = 4.8 x 10? Sm?/mol 

Косар, (Saturated Solution) = 4-25 x 1 0? S/m at room temperature. 
књо 22x10 *S/m 


(A) 4.05 x 10^ M? (B) 2.025 x 10^ M? 
(С) 3.32 x 10" МЗ (D) 4.05 х 107 M? 


Some times yellow turbidity appears while passing HS gas even in the absence of IIng group of 
basic radicals. This is because: 

(A) Sulphur is present in the mixture as impurity. 

(B) IV group radicals are precipitated as sulphides. 

(C) The oxidation of HS gas by some acid radicals. 

(D) 11" group radicals are precipitated as hydroxides. 


In low temperature range fraction of heat supplied to an ideal diatomic gas system, at constant 
pressure, which bring change in its internal energy is approx....... ? 

(A) 0.71 (B) 0.75 

(C) 0.60 (D) 0.50 
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By which of the following methods, Cl» can be produced? 
(A) By treating KCIO3 with iodine (l2) 

(B) By heating a mixture of NaBr and NaBrO; with НСІ 
(C) By treating СаОС!, and Nal mixture with НСІ solution. 
(D) By treating NaCl with H2SO, 


Which of the following is optically active? 
A) (B) 


лт 


Which of the following will cause symmetric cleavage of В-Н6? 
(A) NH; (B) N(CH3)s 
(C) NH; — C2Hs (D) HN(CH3)? 
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Mathematics PART - Ill 


ЅЕСТІОМ – A 
Straight Objective Туре 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


For n > З circles, the value of n for which the number of radical axis is equal to number of radical 
centres is 

(A) 3 (В) 4 

(С) 5 (D) none of these 


Consider a circle, х2 + у? = 1 and point P(1, 48) -РАВ is a secant drawn from Р intersecting circle 
in A and B (distinct) then range of |PA| + |PB] is 


(A) [2, 243] (в) (243, 4] 

(С) (0, 4] (D) none of these 

Consider a curve |z — i| = 2 and a point z; = 3— i, then the length of tangent made from the point 
(21) to the curve is 

(A) 2 (B) 3 

(С) 5 (D) none of these 


The total number of 1 word, 2 word, 3 word sentences that can be formed using the letters of the 
word SAMSUNG is 

(A) 8! (B) 18 x 7! 

(C) 11 x 7! (D) none of these 


Consider a line z(i — 1) + z(i + 1) = 0 in the argand plane and a point 24 = 2 + 3i then the 
reflection of 2; in the given line is 

(A) 2 Зі (B) -2 + 3i 

(C) 34+ 2 (D) none of these 
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The sequence a, is defined by a, an anı =а2 +а,. Also, S= + ЖЕ | 
2 a,t+1 а, +1 840051 
then [S] (where [.] denotes the greatest integer function) is 
(A) 1 (B) 2 
(C) 3 (D) none of these 


Consider a plane T -(21.- 2 -K) 2 5 which cuts a circular section from the sphere |r| = 9 then the 


volume of the cone formed by taking circular cross section as base and vertex as centre of 
sphere is 


3520n 40 

A B) —411 

(A) 57 (B) 5 RET: 

(C) Am (D) none of these 
Ч 5 A 

Let, = r! and $, = J r! then 2" =a+—; a, à е N where Ais 
= 24 24 

(A) 7 (B) 23 

(C) 9 (D) none of these 


І 
If z= 9 А where О, | are 2 x 2 null and identity matrix then det(|z|) is 


лу (B) -1 

(C) 0 (D) none of these 

Given that 2221 | )- 20-2х) | В, x = 0, 1 then the given f(x) is 
1-x x(1-x) 

(A) one-one (B) many one 

(C) ҚО) = 1 (D) none of these 


The area between the curve y*(a + х) = (a — x)? and its vertical asymptote is 


(A) Bae (В) 2ла? 
(С) Зла? (D) none of these 
Space for Rough work 
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12. 


13. 


If the given curve satisfies the differential equation e’dx + (xe” + 2y)dy = 0 and also passes 
through (0, 0) then the possible equation of curve can be 

(A) xe! + y 20 (B) x + уге? = 0 

(C) х?е* + уе? = 1 (D) none of these 


Let V be a unit vector which follows the equation, v xb = с. Also, |b] = 2 and [с| = /3 then 
(A) у= -b« bxc (B) v - 5(5+2bx6) 


(C) v 2 Babxc) (D) none of these 


If the tangent to the curve y = 1 —x^ at x = a(0 < a < 1) meets the axes at P and О. Also a varies, 
the minimum value of the area of the triangle OPQ is k times the area bounded by the axes and 
the part of the curve for which 0 < x < 1, then kis 


48 2 
Rie в) — 
(A) А es 
1 3 
(e) (0) 5 


Consider a parabola y? = ох and a point (-5. o) then midpoint of centres of the circles touching 


the tangents from given point and its chord of contact is 


о о 
(А) 5 (B) Fi 
(C) x (D) none of these 


Consider a curve (2x + y — 1)? = 5(x — 2y – 3) then the possible coordinates of foci are 


T e (È. -3 
(C) (5, 3) (D) none of these 


Space for Rough work 
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2 y? 


17. Consider the curves C4: х? + y? = 1 and С, : + 
sin^0 соѕ Ө 


= 1. If a common tangent y = тх + с 


is drawn to С;, Co then Ё «0« d 


2 
(А) т е ф (В)с-1 
1 
C) m=—— D) none of these 
(С) P (D) 
18. Consider a parabola x? = 4y and a hyperbola xy = 1. A tangent is drawn to parabola meets the 
hyperbola in A and B then locus of midpoint of AB is 
(A) straight line (B) parabola 
(C) ellipse (D) none of these 
19. If the following represent the two lines with real point of intersection then ox + agy = ki, 


Вах + Boy = Ко. Also, (ол, о2), (B, Вэ) lie on x? + y? = 1 then 
(A) abı + Qo» € (0, 2| 

(B) lines can represent asymptotes of rectangular hyperbola 
(С) oa. + ог е [-2, 0] 

(D) none of these 


nê+n+1 


20. g(n) = Бе & 2 Jat- ‚п e N then g(n) 
Fever 


(A) has minimum value as 1-76 (B) has maximum value as 3 -Ve 
(C) has minimum value as i Л (б) none of these 


21. Consider a sequence f(x), n e I* U (0) defined by f(0) = 0, f(n + 1) = J6--f(n) then lim f(n) is 
noo 


(A) 1 (B) 2 
(C) 3 (D) none of these 


Space for Rough work 
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22. 


23. 


24. 


25. 


26. 


If (a-a' «(b-b') «(c-c'). =p and (ab'-a'b)' «(bc'-b'c) -(ca'-c'a) =q, then the 


perpendicular distance of the line ax + бу - cz = 1, a'x+b'y+c'z=1 from origin, is 


(A) ЇР (B) |9 
q p 
(pe (0:275 


Consider a function, f : R — R such that f(x + а) = 5100-1200 , ais a real constant. If f(x) is 


periodic then its period can be 
a 


(A) 2 (Вуа 

(С) га (D) none of these 
Consider an identity matrix (n x п) In; X є R* then |Adj(A In)| is 

(A) an (B) jn - 0 

(C) 2° (D) 020" 

Let Ai, А, As, ....., A; be skew symmetric matrices of same order then 
1-(A;)' + 3-(А)° + 5(Аз) + .... + 13(Ау)'?15 

(A) symmetric (B) skew symmetric 
(C) neither symmetric nor skew symmetric (D) none of these 


Given the expansion (а + р)" ' + (а + p)" (а + д) + (а + р)" а + а)? +..... + (а+ а)": 


[а = —q and p ғ q] then coefficient of а! is 


т to st m-t _ 
m t t m-t m-t 
(C) C, [p +q ] (D) Шөл р +q 
р-а р-а 


Space for Rough work 
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29. 


30. 
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Consider a curve C : у? = 8x and line L : 2x + y =3. If three distinct points A, B, C are selected at 
random on L, then the maximum probability that the tangents drawn from A, B, C to y? = 8x are 
mutually perpendicular is [For points A, B, C, S, » 0] 


(A) 1 (B) = 


(C) = (0) попе of these 


Let Е, F', F" be continuous іп (0, In 2] and f(0) = 0, Ғ(0) = 3, Қіп 2) = 6, f'(In 2) = 4 and 
In2 In2 


| e?t60dx =3 then Ге" (хах is 


0 0 
(A) 10 (B) 13 
(C) 12 (D) none of these 


Consider circles S : x? + y? = 1 and S' : (x — 4)? + (y – 0)? = 9. Now a circle is drawn touching S, S' 
externally and also their direct common tangent then its radius is 


(A) 3(4 +28) (8) (4-28) 
(C) 4-243 (D) none of these 


Given that a, b, c ше sides ой їе triangle ЛАВС such that 
2 -log,, 5-2 | 4(ab + Ыс ca) - (a --b c^ | then z has a real value if and only if 


(A) а= b = 2c (В) За -20-с 
(С)а-0-3с (Р) none of these 


Space for Rough work 
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Physics PART -I 
SECTION- A 
; ; m _ ME 
1. For full square about an axis passing through 'O' = 6 
2 2 
by symmetry for remaining portion it must be Л - x 


11. 


apply work-energy theorem 


>Z = 2Е/К. 


а= 2 + |t- 2| 
fort<2 
a=2-t+2 
a=4-t 

dv - (4 — t)dt 
v= 4t - 2/2 
att=2,v=6 m/s. 
fort>2 
а-2-1-2-1 


{dv = [tav 
6 2 


att=4, v=12m/s. 
(axb) 1 [ax (axb)] . Dot product is zero. 


Say speed of boat is v w.r.t. water and speed of river is C. Then, distance travelled in ground 
frame 
= (C+ Vv) x 5 hour + (v —С) x shour = v x 1 hour 


= distance travelled by boat w.r.t. river. 


In the shown frame the particle appears to be at rest. Ф 
-. Net force on it must be zero. Therefore pseudo force must be Oa 
equal and opposite to the tension.’ б L ---> 


Successive frequencies will differ by an amount v/2L 


Linear magnification = v^/u* 
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8 (-с ) О-хү |-х 
15. Electric field between the capacitor plates = — + -——— 
228; 28; с 


ы Q+x PE M 1 [о + 2x] 
2Ағ 2Ағ) 2AE, є 
d 


£o 


= Potential different E4 = [О + 2x] = = 


О + 2х 
—g- 

2С 

О 


=> -X= —-Ce 
2 


16. conservation of momentum 
М,/29һ —m,j2gh =М№; + т№ (1) 
_М-У; 


17. = 


—- =mg > т=4.8К0. 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-PCM(Sol)-JEE(Main)/14 


л/2 
19. We [ үндө = #ТӘН= = 1 joule. 
0 


20. Coulombic force between them remains same. 
21. Let us assume cylinder is no moving then 
T+f;=mg sin Ө 
T.R -f, R20 
MF ud | 


but (fs)max = uN = umg cos Ө 


20.4.mgx 1 -M9 
2 5 
(fs) < (fs)max, our assumption is wrong. So, friction existing must be kinetic 
1 mg 
fk = umg cos 0 =0.4xm —z2— 
к= ШТО х mg x 2 5 
22. Circuit is forming а wheatstone bridge Reg = 2R m HUS 
For maximum power transfer 2R - r. d 
ің 0 B 
ШУ, ШЕ, 
R AR 
tw 
€ r 
28. ф= УЗ гв 
4 
НЕ dé = УЗ j2 dB 
а) 4 а 
j- EL Үз 
R 4R 
d 
4- ІШЕ? 
dx = C. dt = Шан ee T 7 To xat To T. 
ЗМ, L ара 
t 2L 3M 
(JT, « JT) VER 
25. E -E-ir 
2 
= | 
d (i) 
2E = i(3 +r) ... (ii) 
>r=10 


26. dQ = dU + dW 
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Guo a ux. i) 
ndT 
Differentiating TV? = constant 
dV V Т 
нс ы, ..(ii) 
dT 2T 
PV = nRT ...(iii) 
solving eq. (i), (ii) and (iii) 
саа 
2 
27. Equivalent circuit is от, В; 
205 Е Се 
2R, В, 
Р (900) R, R (30°C) 
Chemistry PART - Il 
SECTION- A 
2. 2B atoms (ions are missing from every unit cell). 
3. Only KI produces Г ions іп aq. solution. 
n? 
6. Time period « EJ 
3 3 
n = ШІ х7: ; 24 = Zo for same element. 
Т, nixz 
3 
Hence, Lm 2 203 
Т, 3% 27 
7. From Keg value; % of B-D-glucose is 64.3. 
O 
9. Leaving group is at р position to anion stabilizing group (i.e. | group.) 
11. OH OH OH 
Ht A/ Methyl 
1) 42 ” | ХУ 
О ОН ОН 


— —— — — ——M—————M—AÁ—XMM X —í—Ü—————u 
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12. 


17. 


21. 


22. 


25. 


27. 


28. 


29. 


All others are used for this purpose and they form cyclic acetal or cyclic thioacetals at С=О 


group. 


Bauxite is (Al203.2H25O) 
Magnetite is (FesO.) 
Bornite is (Cu3FeSs3) 
Cerussite is (PbCO;) 


НМ--Ас HN—Ac НМ--Ас NH3 
NO; NO; 
X= Ү= 2= Product Р = 
$0,H $0,H 


[Nicl, > <= dsp’, square planer and diamagnetic 
[Cu(NH,), | < dsp’, square planer and paramagnetic 


| М(СО), | <= is sp’, tetrahedral but diamagnetic 


Ксав, = Kcar, (Solution) - Кн,о 
= 4.05 x 10? S/m 
Conc - AG = 2.025x10^^ mol/ dm? 


m 


Ksp = 4C? = 3.32x10 "M? 


Heat supplied at constant pressure in the range of temperature, AT is AH and change in internal 


: AU 1 1 
energy is AU hence — = — = — = 0.71(арргох 
9y AH y 1.4 ( PP ) 


(A) 2KCIO3 + l ——> 2КІОз + Clo 

(В) 5NaBr + МаВгОз + ӨНСІ ——> 6NaCl + ЗВг + ЗНО 
(С) CaOCl + 2Nal + 2НСІ--> 12 + СаСі+ НгО + NaCl 
(D) NaCl + HSO, ——> NaHSO, + НСІ 


A апа С possesses plane of symmetry. While D possesses centre of symmetry. 
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Mathematics PART - Ill 
SECTION - A 

1. “бул "С, >n=5 

2. PAI+IPBI fpa]. PBI"? 


|PA| + |РВ| > 2|PT| = 2V3 
Maximum length occurs when PAB passes through centre 
i.e. |PA| + |PB| = 4 (Maximum) 


So, range is (243, 4| 


3. Length of tangent is = ,/|z, -if -4 


= 418-2124 =/9+4-4 =3 


4. Required number of sentences = (°C, + ®C,+ ®C,)x— 


5. The given line can be written as y = x 
Hence reflection is 3 + 2i 


+ 
a, а 8100 8101 


a ао a101 
Since, азо > 1 > [S] = 1 


7. Height of the cone = 2 


2 
Radius of cone = |92 43) -241 


2 
8 5| 3520 
Volume = z| 96 
: 43 | (5) 27" 


11-21-31!-9 
Ѕо, 11+ 21+ 3! + ..... 100! = 9 + 24р 
23 9 


9.  -ОхО-1х1--8 
det(|z|) -1-11-1-1) 
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1-x 


10. д —)-? э" (1) 


Now replace x by —— we get (Б К 1) 2(1-х) 2! 1) жаа ..... (2) 
-Х X X 


Replace х by 1-1. we get (1-1) поо 2-2 -— (3) 
X x х-1 


From equation (1) – (2), we get 


Now, f(x) ( 1) 2х ы (4) 
x 1-x 


From equation (3) + (4), we get 


Again, 2f (x) = SER ELM. 
x-1 1-x 


#(х) = <= which is a one-one function 


11. x = -ais the only asymptote to the given curve N 


a 
A - 2 уф = 37a? 


-a 


12. M=e’,N=x- e+ 2y 


Now, ^ (keeping x constant) = еу 
y 


= он (keeping y constant) 

x 
Hence, the given equation is exact 
Now, f= fe”ax+g(y) = х.е +g(y) 


Differentiating w.r.t y ме get, х е? + 2 =N=x-e”+2y 
y 


i.e. 99 = 2у 
ду 
Integrating g(y) = y? + c 
= = хе +y + сі 
So, desired solution is x-e” + y^ = 0 


13. bx(vxb)-bxc 
4v -(b-v)b -bxc 
lv xbl = |cl 
> |vllblsino = |с) 
2|visino = V3 


43 


sino = — 
2 
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1 
Area under curve and axis = [а - х2) ах -£ at point (a, 1 — a?) tangent is 
0 


[у – (1 —a*)] = -2о(х- о) 


a? +1 


DICERE 
о 


= 20x +y =Q" + 1- А 
Hence, О = (2, 1+ 4х, – x2) 
5 А-((1-2х,-х2)-(144х,-х2)|-1-3х,-х2 
dA 


— =-3-2x, > X, 28 
ах; 2 


(-5. o) lies on directrix and centre be (x4, 0). Equation of one of the tangent is х+у+т= 0 


апа chord is x 27 = 0, centre is (хі, 0) 


Qa Q 
25 n 4 2 © ах 2 
= => ХТ +— +— = 2x7 +—- ax 
7 1 DUET р M 
2 
х2 En ee dece = Midpoint |30, o) 
2 16 2 4 


2x + y — 1 is the axis and (1, —1) is the point of intersection with the tangent at the vertex, length 


of latus rectum is 4/5 
So, coordinates can be (h, k) 


НӨ ЭНН 
(808) 
45 


E 2 and (5, -3) are required points 
4 2 4 2 


For the common tangent m? sin? 0 + cos? 0 = m? + 1 
m? (sin? 0 — 1) = 1 – cos? 0 

ee 2 
= m? = 1008 0 _ ы m 

sinf 0 —1 sin* Ө 


Clearly no such m is possible (when E «0« z) ) 
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18. 


20. 


21. 


22. 


23. 


Let midpoint is (h, k) then chord is y = -2x +2h and if itis a tangent then x° = 4-1 + 2h] 
D=0 


= k? = 2 (Parabola) 


2-2 h2 n2 
oap, + ор < Joi +0] 48 + В2 


> (22 + ooo] <1 


n?+n+1 


g(n) = | ед? klata 
0 


1 
НТ: {x/2} )Х 
= (п +n+1)fe Шо 


1 
_ (R2 х/2| X 
= (п ша! Bg 
=n? +n + 1[4 — 2e'7] 
So, minimum value is 12-6Je 


ҚО) < Қ1) now if suppose 
=> f(n — 1) < f(n) 

=> vf(n-1)+6 < Vf(n)+6 
=> f(n) « f(n + 1) 

Also, f(0) < 3, let f(n) < 3 


=> үп) +6 -43-6 
>f(n+1)<3 
So, f(n) is bounded above 3 


[aA 


У(а-за) | 


Any plane containing the line is p, +Ар» = 0. It's distance (d) from origin = 


2 
Let d? = ф = NEEM leis A - Уа?, B- 2y'aa' and С=Уа?. 


AX? +В. +С 
= (Аф -1)л® +(Bo-2)A+(Cp-1)=0.AS X cR, D20 
4(А+С-В 
->0<%< = 5 Р So а, = (6 
4АС-В 4 
We have f(x + а) > $ and so fix) 2 5 vx cR. 


Lets set, g(x) = f(x) – 5 we have g(x)2>0YxeR 
1 2 
= g(x+a)= 4 (900) 


=> g°(x+a)= 2-9" (x) = g(x+2a) = 2-9" (x+a) 
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26. 


27. 


28. 


30. 
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= g? (x +2a) = д? (х) 
= g(x + 2a) = g(x) 
— f(x + 2a) = f(x) 


(A In) Adj(A In) = JA Inl | 
= Adj(A In) = A" 11, 
= |Adj(a In)| = А") 


B' = 4А, + 3(Ag)°+..... + 13(A;) ^] = -B 


Г-(а-р [ ==. e ca Бай 


а-р (а-р 


m-t m-t 
Now coefficient of a! is "C, P——— 9. — 
p-q 


Point of intersection of L and x = —2 is the required point 


In2 
f et" Oax 
0 
In2 In2 
= [е24'(х)], +2] e ?*f'(x)dx 
0 
1 [irase roo [еек -13 
4 0 
la-b|«c 
lb-—cl<a 
с-а «b 
(a-b) «c? 
= (b-c)* <a? (аЬ)? «(b-c)* «(c-aJ* «a? +b? «c? 
(с-а)? <b? 
= а? + b? + c? < 2ab + 2bc + 2ca 
= а? + b° + с? + 2ab + 2bc + 2са < 4(ab + bc + са) 
= 4(ab + bc + ca) - (a + b + c)?» 0 


Also, 224 2? »2 
Hence, for all values of a, b, c the above z is defined. 
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FIIT) 


EE JEE (Advanced), 2014 
FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 246 


A. 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into one section: Section-A. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. 


(i) 


(ii) 


(iii) 


(iv) 


Marking Scheme For All Three Parts. 


Section-A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (07 — 10) contains 4 multiple choice questions having one or more than one correct 
answer and each question carries +4 marks for correct answer and there is no negative 
marking. 


Section-A (11 — 14) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks each for correct answer and — 1 mark 
for wrong answer. 


Section-A (15 — 23) contains 3 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° Мт? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h E 6.625 х 10° J.s 

6.625 х 107” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. A ball is dropped from a height of 80 m on a floor. At each collision, the ball losses half of its 
speed. Then the graph between speed versus time is 


Speed (m/s) 
A 
о 


N 
о 
Speed (m/s) 


Speed (m/s) 
A 
о 


№ 
о 
Ѕрееа (т/ѕ) 


4 6 8 
t (sec) 
2. Shots are fired simultaneously from the top and bottom of a vertical 
cliff with elevation a = 30° and p = 60° respectively and strikes the 


object simultaneously at the same point. If a = 304/3 m is the 
horizontal distance of the object from the cliff, then the height of the 


«———— s ——> 


cliff is 
(А) 30 т (В) 45 т 
(C) 60 m (D) 90 m 
<— а = 30/3 m — 
3. A projectile is required to hit a target whose co-ordinates relative to horizontal and vertical axes 


through the point of projection are (о, В). If the gun velocity is ./2ga . Then the condition when it 
is impossible to hit the target. 
(A) 3a > 4B (B) 4p > За 
(C) ЗВ > 4a (D) 4a » 3p 
Space for rough work 
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A particle moves from rest at A on the surface of a smooth circular Smooth A 
cylinder of radius r as shown. At B its leaves the cylinder. Then the B 
equation relating a and В is 


(А) 3sin о = 2cos p (B) 2sin о = 3cos p 
(C) 3sin B = 2cos о (D) 2sin B = 3cos о 


The gravitational field in a region is given by E = (2i +3]) N/kg. The equation of the line on which 
no work is done by the gravitational when the particle is moved 
(А) 2у + Зх = 5 (В) 5у + 2х = З 
(С) Зу + 2х = 5 (0) Зу + 5х = 2 


A rubber ball of mass т and radius г is submerged into water of density р to the depth h and 
released. Then to what height will the ball jump up above the surface of water? 


күз morte 
©) (pfr -т ә (0) (oar? +m)” 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


7. 


In а YDSE set up the separation between the slits is 3 x 107 m. The distance between the slits 
and the screen is 1.5 m. Light of wavelength in the visible range (4000A — 8000A) is allowed to 
fall on the slits. The wave length in the visible region that will be present on the screen at a 
distance of 1.5 x 10? m from central maxima is 1 
(А) 4285.7А (B) 5000 A 
(C) 6000 A (D) 7500A 


A particle starts moving with initial velocity 3 m/s along x-axis from 
origin. Its acceleration is varying with x in parabolic nature as shown in 
figure. At x = ҮЗ m tangent to the graph makes an angle 60° with 


positive x-axis as shown in diagram. Then at x = V3 60° 

x 
(A) v 2 (/3 +a) m/s (B) а= 1.5 m/s? 2 
(C) v = 412 m/s (D) a=3 m/s? 


Space for rough work 
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A vertical capillary tube with inside radius 0.25 mm is submerged into water so that the length of 
its part protruding over the water surface is equal to 25 mm. surface tension of water is 73 x 10? 
N/m and angle of contact is zero degree for glass and water, acceleration due to gravity is 9.8 
m/s’. Then choose correct statement. 

(A) R 2 0.25 mm (B) h 2 59.6 mm 

(C) R 2 0.60 mm (D) h = 25 mm 

where R is radius of meniscus and h is height of water in capillary tube. 


Ideal fluid flows along a tube of uniform cross section, located in 
a horizontal plane and bent as shown in figure. The flow is 
steady, 1 and 2 are two points in the tube. If P, and Р» are 
pressure at the two points and v, and vo are the respective 
velocities, then 

(A) Р; < Р (B) P; > P2 

(С) v, «v, (D) v,» v, 


Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT -1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


STATEMENT-1: If the magnitude of momentum of a system of particle is zero, its kinetic energy 

may or may not be zero. 

and 

STATEMENT 2: the kinetic energy of a particle of mass m with momentum Р is equal to P^/2m 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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12. 


13. 


STATEMENT -1: For an ideal fluid flowing through a horizontal pipe of non-uniform cross section. 

The pressure decreases with the decrease in cross-section. 

and 

STATEMENT -2: for ideal flow through a pipe of non-uniform cross section, the speed decreases 

with the increase in cross-section. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT :-1: The electric field inside the cavity of a charged conductor is zero when there is 

no charge in the cavity. 

and 

STATEMENT 2: The flux of electric field through Gaussian surface inside the cavity with no 

charge is zero. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT -1: Light of frequency f illuminating a long narrow slit produces a diffraction pattern. 

On increasing the frequency slightly the pattern contracts toward the centre. 

and 

STATEMENT 2: For the same size obstacles, light waves of small wavelength undergo more 

diffraction. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 15 to 17 


In the shown figure ma, mg and Mc are the masses of the three 
blocks, the incline is frictionless ma = 5 kg, тв = 10 kg, mc = 2kg. 
coefficient of friction between A and B is 0.5 and between B and C is 
0.1 (Take g = 10 m/s?) 

On the basis of above data answer the following questions. 


Massless rigid 
rod 


15. What is the frictional force on block A 
(A) 30 N (B) 48 N 
(C) 18 N (D) 78 N 
16. What is the frictional force on block C 
(A) 12 М (В) 1.6 М 
(C) 20 М (D) 13.6 М 
17. What is the tension in the rod 
(A) 91.6 М (В) 31.6 М 
(C) 8.4 М (р) 90 N 
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Paragraph for Question Nos. 18 to 20 


In a young double slit experiment. The two slits are illuminated by a 
monochromatic light source S of wavelength ^ = 500 nm. Distance. 


A 
between slits and screen is D = 2m and distance between two slits kx 
S,S, =10 ит. /, = 20 um and 7; = um, as shown in the figure. 

Answer the following questions on the basis above data. & 


S; 


18. The value of 0 relative to the central line OC, where maxima appear on the screen 


ТАН wem 
see a oma] 


19. How many maxima will appear on the screen 
(A) 80 (B) 60 
(C) 40 (D) 20 
20. What should be minimum thickness of a slab of refractive index u = 1.5 will be placed on the path 
of one ray so that minima occurs at C? 
(A) 1000 nm (B) 250 nm 
(C) 1500 nm (D) 500 nm 


Space for rough work 
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Paragraph for Question Nos. 21 to 23 


Two uncharged identical capacitors A and B, each of capacitance C, and an A 
inductor of inductance L are arranged as shown in the adjacent figure. At t = 0, the B 


Switch S, is closed while switch S» remains open. At time t = to = «c7 , Switch S; ЇР L 
is closed while switch S, is opened. S 5, 
1 

Read the above passage carefully and answer the following questions. 
21. The charge on capacitor A after time ty is 

(A) 2CE (B) » 

(C) СЕ (Dies 

4 
22. The current flowing through the inductor at t = to is 
1 
A) 2CE—— B) 0 
(A) AG (B) 
CE 1 1 

C) —x D) CEx 

(C) a IGG (D) AG 
23. After switch S» is closed and 5; is opened, the maximum value of current through the inductor is 

C C 
A) | | — |E B — |E 
213 o (2, 
3C 5C 
C —— |Е D —— |Е 
o (488) o (4&8) 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Which of the N atoms is least basic in the given compound? 


(a) 


Me 
(A) a (B) b 
(С) с (D) d 
2. How many formaldehyde will be formed in the given reaction? 
Ney 27 
ЖА, 
x 2 N 2 H,0/Zn 
Жж Ж 
(А) 12 (В) 10 
(C) 11 (D) 5 


Space for rough work 
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Select the incorrect statement about N;F4 and N2H1. 

(i) In М-Ғ,, d orbitals are contracted by electronegative fluorine atoms, but d-orbitals contraction 
is not possible by H-atoms in МНА. 

(ii) The ММ bond energy in NF, is more than N—N bond energy in М-Н, 

(iii) The N—N bond length іп N2F, is more than that of in МӘН, 

(iv) The N—N bond length іп NaF; is less than that of N2H4 

Choose the correct code: 

A) (i), (ii), (iii) (B) (i) and (ii) 

C) (ii) and (iv) (D) (ii) and (iii) 


әт — 


The radius of the СГ ion is 38% larger than that of the F ion but the radius of the Вг ion is 
only 6.5% larger than that of the СГ ion. The relatively small difference in size between СГ and 
Br ionis due to the fact that 

(А) The Вг” ion contains ten За electrons, which fails to shield the nuclear charge effectively. 

(B) The Вг ion contains ten За electrons, which shield the nuclear charge effectively. 

(C) The Вг ion contains six 4p electrons which shield the nuclear charge effectively. 
(D) 


D) The Вг ion contains ten За electrons and six Зр electrons, together they shield the nuclear 
charge effectively. 


A cinema hall has equidistant rows 1m apart. The length of cinema hall is 287m and it has 287 
rows. From one side of cinema hall, laughing gas №0 is released and from the other side, 
weeping gas (С6Н,СОСН:С1) is released. In which rows, spectators will be laughing and weeping 
simultaneously? 


(A) 100" row from weeping gas side (B) 100" row from laughing gas side 
(C) 187" row from the weeping gas side (D) 185" row from the laughing gas side 
CH3 
ә” 
E 752908); compound (В) is 
Et 
(4) № о (B) Me 0% 
ОН OH 
OH OH 
Et Et 
(C) Me © (D) All 
* 
OH 
OH 
Et 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


T. 


10. 


Which of the following statement(s) is/are correct? 

(A) For adiabatic expansion of an ideal дав, TV’ = constant. 

(B) Work done in reversible isothermal expansion is greater than that done in reversible adiabatic 
expansion for the same increase of volume. 

(C) Buffer capacity is maximum when concentration of weak acid and salt of its conjugate base is 
equal. 

(D) Equilibrium constant of an exothermic reaction decreases with increase of temperature 
generally. 


In which of the following reaction product formation takes place by Hofmann rule? 


(A) OAc (B) Br 
H3C H3C 
— > _'бнзомага у 

СНз СНз 

С) H3C р Вг 

(С) | (О) md "Wm 

^ 3/3 
Ф OH —— CH, за 
М 
/\ 
Нас СНз 


Select the correct statement(s): 

(A) lonization energies of 5d elements are greater than those of 3d and 4d elements. 
(В) [Fe(CN)¢]*, [Ni(CN)4]* and |М(СО) all are diamagnetic. 

(C) Holme’s signal сап be given by using (Ca3P2 + CaC;). 

(D) Nitrolim is a mixture of calcium cyanide and carbon. 


Nitrogen (1) oxide is produced by 

(A) thermal decomposition of ammonium nitrate 
(B) disproportionation of N2O4 

(C) thermal decomposition of ammonium nitrite 
(D) interaction of hydroxyl amine with nitrous acid 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


STATEMENT-1: For л overlap the lobes of the atomic orbitals are perpendicular of the line joining 

the nuclei. 

and 

STATEMENT-2: In x molecular orbitals probability of finding electron is zero along the 

internuclear axis. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


R 


)—N—on 


STATEMENT-1: Oximes н аге more acidic than hydroxylamine (МН:ОН). 

and 

STATEMENT-2: Conjugate base of oxime is resonance stablised. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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13. STATEMENT-1: In an atom, the velocity of electrons in the higher orbits keeps on decreasing. 

and 

STATEMENT-2: Velocity of electrons is inversely proportional to the radius of the orbit. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


14. STATEMENT-1: BrO} shows two reactions as 
беО; +BrO3 +H* ——>SeO,j + Br, -Н;О 


AsO, +BrO3 +H* ——>Br” + AsO; +H,O 
and 
STATEMENT-2: The ratio of equivalent weights of BrO; in two reaction 5/6 


(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 15 to 17 


MK о, (B) FCO (c) — (D) 


НОМ OH 


(A) 


15. The compound (B) is 


(A) Me (B) Me 
цан сун 
55 Ж 
©) ме (0) Ме 
Ме \ 24! 
O Me 
bs 
16. The compound (C) is 
(A) Me (B) Me Me 
Me 
О 
No 5 ЭЕ 
(C) Ме (D) Ме Ме 
Ме 
О % О Ny 
17. The compound (D) is 
(A) Ме (В) Ме, Me 
мл 
OH 
(C) m (D) Me Me 
Me он bed 
OH SPONSOR 
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Paragraph for Question Nos. 18 to 20 


Pb(IO3)2 is a sparingly soluble salt (Ksp = 2.7 x 10713). To 35 ті 0.15 М Pb(NO3); solution, 15 ml of 0.8 M 
KIO; solution is added and a precipitate of РЫ(ІОз)> is formed. 


18. 


19. 


20. 


Which is a limiting reagent of the reaction that takes place in the solution? 


(A) Pb(IO3)2 (B) Pb(NO3) 

(C) КІОҙ (D) Both B and C 

What will be the molarity of IO} ions in the solution after completion of the reaction. 
(A) 0.152 (B) 0.081 

(C) 0.41 (D) 0.03 

What will the molarity of РЫ”? ions in the solution after completion of the reaction 
(A) 8.4 x 1077 (B) 1.6 x 10? 

(C) 3.0 х 107? (D) 6.1 x 109 


Space for rough work 
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Paragraph for Question Nos. 21 to 23 
Read the following paragraph and answer the questions given below: 


A titration curve graph of pH as a function of the volume of titrant, displays in detail how the pH changes 
over the course of an acid-base titration. Significantly, the pH changes most rapidly near the equivalence 
point. The exact shape of a titration curve depends on the relative strengths of acids and bases. Examine 
the titration curve below: 


о 
TERES CER ERE CE ЖЕР Ж, DRE RA МЕН RR 


T T 
20 40 60 80 


Volume of acid added ——» 


21. The suitable indicator for this titration will be 
(A) bromomethyl blue (B) methyl orange 
(C) methyl red (D) All of the above 
22. The pH at equivalence point is 
(A) 11 (B) 7 
(С) 3 (D) 2 
23. Which of the following curve indicates the titration of a weak diprotic acid by NaOH of equivalent 
strength? 
(A) (B) рка 
н 1 
pK: 
Vol. of NaOH —> Vol. of NaOH —> 
(С) рКа (0) рк 
| ! 


pK, +pK, 
2 


рК, > 
Vol. of NaOH —> 


Vol. of NaOH --> 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


If the parabola y = ax? + bx + c has vertex at (4, 2) and a e [1, 3], then difference between the 
extreme values of abc is equal to, 

(A) 3600 (B) 144 

(C) 3456 (D) none of these 


|x-[x] |, [x] is odd 
Let f : R —> R, f(x) = , where [.] denotes greatest integer function, 
|x-[x+1] |, [x] is even 
4 
then Ші is equal to 


-2 


(А) 5/2 (В) 3/2 
(C) 5 (D) 3 
201 121 
If lim = 1, then the value of ais 
x00 (x - sinx)/a +t 
(A) 4 (B) 2 
(C) 1 (D) none of these 


Nine hundred distinct N-digit numbers are to be formed by using 6, 8 and 9 only. The smallest 
value of N for which this is possible, is 

(A) 6 (B) 7 

(C) 8 (D) 9 


Space for rough work 
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If P, Q, R be midpoints of sides AB, BC and CA of AABC, then the ration of circumradius of APQR 
to that of circumradius of AABC is 


(А) 1:4 (В) 1:2 

(С)1:3 (D) none of these 
The number of solutions of log, 3 = 2х -3 is 

(A) 3 (B) 1 

(С) 2 (б) 0 


Multiple Correct Choice Туре 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


10. 


f(x) = cos n(|x| + [x]), then 

(A) f is continuous at x = 1/2 (B) f is continuous at x = 0 

(С) f is differentiable in (-1, 0) (D) f is differentiable in (0, 1) 

Tangents are drawn to the circle x? + y? = 50 from a point ‘P’ lying on the x-axis. These tangents 
meet the y-axis at points ‘P;’ and ‘P.’. Possible coordinates of Р” so that area of triangle РР |Р; is 
minimum, is/are 


(A) (10, 0) (B) (10 2 , 0) 
(C) (-10, 0) (0) -104/2 , 0) 
Two particles start from the same point (2, —1), one moving 2 units along the line x + y = 1 and 


the other 5 units along x — 2y - 4. If the particles move towards increasing y, then their new 
position will be 


(A) (2 — N2, N2 1) (B) (2N5 + 2, N5 — 1) 
(C) (2+ V2, N2 + 1) (0) (2N5 — 2, V5 —1) 
If uci is a tangent to the curve x = 4t, у= 5 teR then 
(A)a>0,b>0 (B)a>0,b<0 
(C)a<0,b>0 (D)a<0,b<0 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


12. 


STATEMENT 1: n° > 4” 
STATEMENT 2: The function y = x* is decreasing V x > А 
е 


(A) Both the statements аге true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


If P(B) = {P(A Ч ВУр, then 


STATEMENT 1: P(A v B) is at least 5 


STATEMENT 2:A^ (BR A)2 AU (Bo A) 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1:a«b«c«d« e- 8 and à? + b? + c? + d? + e? = 16, where a, b, c, d, e are 


positive non-negative real numbers, then е е С 5 


STATEMENT 2: 


(клан 8 +62 +02 + P 

Е 4 

(A) Both the statements аге true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: Tangents at two distinct points of a cubic polynomial cannot coincide 
STATEMENT 2: If P(x) is a polynomial of degree n (n > 2), then P’(x) = k cannot hold for n or 
more distinct values of x 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 15 to 17 


Read the following write up carefully and answer the following questions: 

A circle C whose radius is 1 unit, touches the x—axis at point A. The centre Q of C lies in first quadrant. 
The tangent from origin O to the circle touches it at T and a point P lies on it such that AOAP is a right 
angled triangle at A and its perimeter is 8 units 


15. The length of QP is 


1 4 
A) = B) — 
(A) 2 (в) = 
(C) 2 (D) none of these 
16. Equation of circle C is 
(А) (х-(2-43) 7 +(y-1)? =1 (B) {x - (43 + V2)}? +(y-1)? - 1 
(С) (x - V3)? +(y-2) =1 (D) none of these 
17. If tangent OT cuts the two parallel tangents (one of them is OA) at O and R, then equation of 
circle circumscribing the A ORQ is 
(А) х2 y? - V3x-y=0 (B) x? + y? - J3x -2y =0 
(С) х2 +y? -243x - 2y 20 (D) none of these 


Paragraph for Question Nos. 18 to 20 


Read the following write up carefully and answer the following questions: 

The vertices of a AABC lies on a rectangular hyperbola such that the orthocentre of the triangle is (3, 2) 
and the asymptotes of the rectangular hyperbola are parallel to the coordinate axis. If the two 
perpendicular tangents of the hyperbola intersect at the point (1, 1) 


18. The equation of the asymptotes is 
(А) ху-1-х-у (B)xy+1=x+y 
(C) 2xy=x+y (D) none of these 
19. Equation of the rectangular hyperbola is 
(A) xy =2x+y-2 (В) 2ху =x + 2y + 5 
(С) ху=х+у+ 1 (0) none of these 
20. Number of real normals that can drawn from the point (1, 1) to the rectangular hyperbola is 
(A) 4 (B) 0 
(C) 3 (D) 2 


Space for rough work 
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Paragraph for Question Nos. 21 to 23 


Read the following write up carefully and answer the following questions: 

If ax? + by? + 2hxy + 2gx + 2fy + c = 0 represents an ellipse, then 

h? < ab and abc + 2fgh — af? — bg? — ch? = 0. If for every point (хі, уз) satisfying above equation 

(2h – хі, 2k — y4) also satisfy it, then (h, k) is centre of it. The length of semi major axis and minor axis 15 
nothing but the maximum and minimum value of the distance of a point lying on the curve from its centre. 


21. For the ellipse 2x? — 2xy + 4y? — (3 + 42 ) = 0, the inclination of major axis of it with x-axis is 
T T 
A) — В) — 
Uu (B) 8 
Зл 5л 
C) — D) 25 
(C) 8 (D) 8 
22. If the given ellipse is rotated so that it has its major axis coincident with x-axis, then its equation 
becomes 
(A) 36€ + y? - 1) = (y? -x* + 1) V2 (В) 366 + у*— 1) = (уг -x*- 1) V2 
(С) 366 + у? - 1) = (у -x* 1) v2 (0) V2 (ху? + 1) = 366 ау? - 1) 
23. The maximum area of the circle lying inside the given ellipse is 
Tt 
A В) — 
(А) т (8) 7 
(С) л 34/2 (D) л бар 
3-2 3+ 2 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Il 
PAPER-1 
Q.NO PHYSICS CHEMISTRY MATHEMATICS 

1. [А A с 

2. |с A D 

3. |B A A 

4 |C A B 

5. |c A B 

6. | A A с 

7. |AB,C,D А, В, C, D A, C, D 
8. АВ A, C, D A,C 
9. |C,D A,B,C A,B 
10. | B,C A,D A,D 
11. |в B с 
12. |B А B 
13. |В A A 
14. |С с А 
15. |А B с 
16. |В с D 
17. |A с с 
18. |А B B 
19. |C D с 
20. |р с D 
21. |C D B 
22. |р B D 
23. |C A A 
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Physics PART - | 

2. (vicoso)t = (vzcosp)t = 30 V3 sedet 
(visina)t — 59“ +h = (vesinp)t — 59“ ...(2) 
from (1) and (2) 
h=60m 


1 a? о, В) 
3. -atan0-—g———— p k 


2 
В= аїапө eut +tan’ Ө) 
2° 2ga 


їап20 — 4 tan Ө + (1+) -0 


о 
If particle will not hit the target. 
(b^ — 4ac) < 0 
16 – 41 + 2) «0 
о 
4p > 30 
2 Smooth A 
4. AtB,mgsinp= СУВ 4440) 
r N P2 VB 
Using energy considerations yen 
gm = mgr(cos a — sin p) $i (2) 


From (1) and (2) 
mg sin В = 2mg(cosa - sin p) 
2cosa - 3 sin p 


7. Here the position y on the screen will correspond to maxima. 
_ naD 
d 
N= 20:099 мһепп-1,2,3,4,.............. 
8. a=k? 
Ча эх = tan 60° = 2/3 > k=} 
dx 2 
х? 
а =— 
2 
2 2 3 
VOL EX ipsa +C, atx 20, v = 3 m/s 
dx 2 2 6 
c -9 
2 
3 
vet 49 
3 


hence a = 1.5 and v = V3 +9 
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16. 


17. 
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Capillary height h = ee => h = 59.6 mm 
rpg 


here 59.6 mm is greater than the protruding part hence water will rise in the capillary of 
insufficient height 25 mm. 


Now, R= e =0.6 mm 
hrg 


10. Fluid particles passing through the bend are in circular 
motion. The centripetal acceleration is provided by the 
variation in pressure. In the section as shown 

РА -P,A = та, 

=P, >Р, 

applying Bernoulli theorem at 1 апа 2 


1 1 
i.e., P, + 5PM + pgh, =P, жару; * pgh, 


1 1 
P, жәр - Р; + ДАГ аз h, = һ, 
v P >P, 


Vi <V, 


m,, sino = 5 10x зп 37° =5 х10х 2 =30N 


Е = Мвт + ть )0с050 = 48 N 
hence f = 30 № 


m_gsin0 =2х10х5 = 12N 


T. = um,goos0 = 0.1х2х10х = =16М 
hence f = 1.6 М 


T 2f, +f, +m,gsin37° T 
=91.6N 


f meg sin 37° 


Optical path difference between the beans arriving at P 
AX = (4, — £,) + аѕіпӨ 

for maxima 

(£4, -£,) + аѕіпӨ = пл. 


8110 = Tm - (4, - £4)] 


0 
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19. |sin6| < 1 

-1< Ен! <1 

40 

or 20<n<60 

Hence number of maxima = 60 — 20 = 40 
20. At C, phase difference 

= Be, -4,)= 801 

о 


Hence for maximum intensity will appear at С. 
Now for minimum intensity at C 
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Chemistry PART - 11 


3. Neither N пог F contain d-orbitals. Further in МЕ; N—N bond is shorter than in МЫН, due to 
s-character (Bent's Rule). 


4. Due to poor shielding effect of За electron the size of Вг ion nearly same as that of СГ ion. 
5. 
МО F«— CgH;OCI 
-. 287m » 


Molar mass of CSH;OCI = 8 x 12 + 7x 1 + 16 + 35.5 = 154.5 g 
Molar mass of N2O = 2 x 14 + 16 = 449 
According to Graham's Law of diffusion 


[f M 
Nr. ciue БЭЭ жаа Boot 
Ісын,осі 44 


Шы 1.87 987 = 187" row from М-О side 
1 2.87 


њо = 28 


7” 287 = 100" row from weeping gas side 


Therefore, the spectator from the side of №0 in the 187" row will be laughing and weeping 
simultaneously Alternatively, the spectator from the side of weeping gas in 100" row will laugh 
and weep. 


6. ОН” attacks at the more reactive (C=O) group, (containing more EWG or less EDG) Et is more 
EDG than Me (due to +1 effect here no H.C.). Therefore ОН” attack (C=O) with (Me) group. 
© 


OH 


Me к Ме 
А.О 


9, 


Ме 


Е Et Et 


10. NH,NO, (aq) ——^N,O +H,O 
NH,OH + HNO, ——N,O + 2H,O 
Hence, (A) and (D) are the correct answers. 


13. Velocity = 2.18 х106 ас 
n 


14. (i) Е. =M/5 


BrO3 
(ii) Eso; -M/6 
г. ratio = 6/5 
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17. Ме Ме i 2 
HNO, -М, 1 X (С,-С,) bond 
Me | е э | Me е => | Me @ қ breaks (Ring expansion) ^ 
HN OH МЕМ” он" 
(А) 
Me; 2 Me Me Me 
-H* RCO,H i) LiAIH, 
Meg i Pu Baeyer-Villiger wl 2 но wl 
4 3 2 | SS 
он 0” (в) | 
(С) (D) 
(Cyclic ester) 
(Lactone) 
18. 2KIO} + Pb (NO; » ===еРь(О, )„ + КМО» 
0.8х15 35x0.15 
= 12 -5.25 
1 mol of РЫ(МОз) reacts with 2 mol of КІОз 
5.25 m mol of Pb(NO3)2 reacts = 2 x 5.25 
= 10.5 m mol 
m mol of KIO3 left = 12 — 10.5 
21.5 
Hence Pb(NOs)z is the limiting reagent 
1.5 m mol 
19. Ю: | = = 0.03 М 
[105 (15+35) mL 
20. Due to common ion (05) left in the solution the solubility Pb (1O; ), decreases. 
ED ТОТ ТОЎ 
(0.03) 9 
= 0.30 x 10? 
= 3.0 х 1077 
21. pH range of all these indicators lies in between 2-12. Hence, all are suitable indicators. 
22. Since curve is given for strong acid and strong base hence, pH at the end point is 7. 
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Mathematics PART - 111 
1. y = ах? + bx + c, vertex is (4, 2) 
Env. 2 
MD mm 4ac -b° b =2 >C=2+ b = 2 + 16а 
2а 4а 4а 
Now A = abc = -8a'(2 + 16a) = –16(а? + 8а?) 
=< --16(2а + 24a’) < 0 v a e [1, 3] 
a 


=> Al|max = —144, A|min = —3600 = Difference = 3456 


2. x — [x] = {x} 
x —[x + 1] = {x}-1 


[бо = 6.5 (1.1) -3 


-2 


j t^dt 
| Га ERU сас ee S x? 


3. li = lim ————— = 
im (x - sin xWa+t x0 (x -sin x) x20 ya +x (1 - 08 х) 


= lim x MC S 
“дын данх Уа 


->а-4 


1 (given) 


4. (3) = 729 < 900 and (3)’ = 2187 > 900 


5; Now by property of triangles A 
Ras вС-3 
2 


м|о NI 


Similarly PQ 2 —, PR= 2 


abe 
4R B Р C 
abc 


Area of AABC = 


That of APQR - 222. 
4R' 


Also area of AABC - 4 (area of APQR) 
abc abc (В 2 
32R' 16R \R' 1 
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Clearly 2 solutions 


f(x) = cos л(|х| + [x]) 
10) =1, ҚО-0) = cos л(-1)--1 


f(1/2) = cos (2 = 0, (5 -0| = COS (2) =0 
2 2 2 


f DES -008---0 
2 2 

for x є (0, 1) f(x) = cos nx 

for x є (-1, 0) f(x) = cos л (-x — 1) = -cos nx 


ОР =5./2 sec 0 


OP; = 5/2 cosec Ө 
100 

sin 20 

(A | PPyP2)min = 100 

= 0 = 7/4 

— OP =10 

— P - (10, 0), (-10, 0) 


APP Pp = 


Let P(2, —1) goes 2 units along x + y = 1 upto A and 5 units along x — 2y = 4 up to B 
1 
Slope of PA =—1 = tan 135°, slope of PB = 2 =tan Ө 


1 2 

<. sin Ө = ——, cos Ө = — 

45 45 

1 1 
7 А = (x4 + r cos 135°, у; = r sin 135°) = (2 + 2x ---,-1-2х---)-12-12,42-1) 
i ' J2 J2 
2 5 
B = (x4 + r cos Ө, у: + r sin Ө) = (2 + 5 x —,-1 + ——) = (2N5 + 2, N5 – 1) 
1 1 J5 J5 


Slope of tangent = 


eil | 


— —— ———— — ——— M MMMQÓ—————nMMÓ—r— s 
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dy -4 


2 
у фы Ne „Л un 


dx dx 4 ££ 
dt 

сола -ы 
a a 


(А) - Ebo. и <1 


B P(B) 977 
=> x?+x-120 
эх» vb -1 orx< -1-45 
2 2 
-. X IS positive 
"En 
2 


[son 2 a? +02 +c? + Ф 
4 4 
(8-е)? 16-е? 

16 4 
64 + е? – 16e < 64 — 4е? 
Бе? – 16е < 0 


12220 
5 


Let A(a, P(a)), B(b, P(b)), then slope of AB = P'(a) = P'(b) from LMVT Яс е (a, b) 
Where P'(c) = slope of AB 
Given QT = ОА = 1 


Let PQ =x, then PT = Vx? -1 
Then A TQP and A APO are similar triangles 


Then OT <0AS t 
yx? -1 
Epp EN тең 


From above, OA = 2 and AQ = 1 

— coordinate of Q = (2, 1) 

=> equation is (x – 2)? + (y – 1)? =1 

AORQ is a right angled triangle. Then O and R are the extremities of the diameter then the 
coordinates of R(2V3, 2) 


= Equation of circle (x -0)(x -243) + (y -0(y-2) 20 = x? +y? -243x -2y =0 
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18. Perpendicular tangents intersect on the director circle of hyperbola and director circle of 
rectangular hyperbola is a point circle. Hence centre of hyperbola is (1, 1) and equation of 
asymptotes аге (x – 1) = 0 andy—1=0 


19. Equation of hyperbola is xy -х-у+ 1+ л = 0 
It passes through (3, 2) hence à = –2 
Equation of hyperbola is xy =x + y + 1 
20. From the centre of hyperbola we can draw two real normals to the rectangular hyperbola 


21. Taking point (г cos 0, г sin 6), we get 


s So 
3 -VBsin{ 20+ 7 


МЕ [3+ V2 eee 
max ав с 


Max exist when 20 $2 2 5 0 = 2 
4 2 8 
22 Required equation is x +y? 21 
| 34/2 
3-42 
23. Centre of circle be origin and its radius is the length of semi minor axis 


Hence area = x 
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FIIT) EE JEE (Advanced), 2014 
FULL TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
-1 mark for wrong answer. 


Section-A (14 — 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h E 6.625 х 10° J.s 

6.625 х 107” erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Two identical cylindrical vessels with their bases at the same level each contains a liquid of 
density p. The height of the liquid in one vessel is h; and that in other is hz. The area of either 
base is A. Then the work done by gravity in equalizing the levels when the vessels are connected 


1 2 1 2 pe 
(A) 299А(һ, -һ,) (В) 49^ (hi =) 
(C) SpgA (h, -h.' (0) 5 p9A (h? -h:) 


An empty plastic box of mass m is found to accelerate up at a rate of g/6 when placed deep 
inside water. Then the mass of sand be filled in it so that it may accelerate down at a rate of 0/6 


5 2 
(A) 5m (B) дт 

2 3 
(C) ru (D) 5" 


The distance from the surface of the earth at which the acceleration due to gravity is the same 
below and above the surface of the earth 


(A) (v5 +1)R, (B) (Ж, 
V5 -1)R, 
(C) а (D) (/5-1)8, 


А ray is incident on a spherical body (р = УЗ) making an angle 60° with the normal drawn at the 
point of incidence. The ray after passing through sphere gets incident on the further surface of 
sphere and get reflected and refracted. Then the angle between the reflected and refracted rays 
at this surface is 

(A) 45° (B) 90° 

(C) 120° (D) 150° 


Space for rough work 
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A square loop of side a is projected at t = 0, with speed vo into a region Vo т:------- 
having uniform magnetic field B, with velocity perpendicular to the 
magnetic field. Which of the following plots correctly represents the ІІ E we 
variation of induced emf of loop with time 


(A) (B) 
(C) (D) 
A block A of mass M - 2kg is connected to another block B of mass 1 m/s 


1kg with a string and a spring of force constant k = 600 N/m as — 

shown in the figure. Initially spring is compressed to 10 cm and д B 
whole system is moving on a smooth surface with a velocity v = 1 

m/s. At any time thread is burnt, the velocity of block A, when B is 

having maximum velocity w.r.t. ground, is: 

(A) 0 (B) 1 m/s 

(C) З m/s (D) none of these 


A metallic chain with a length / and whose ends are joined together is fitted onto a 


wooden disc as shown in the figure. The disc rotates with a speed of n revolutions 
per second. Then the tension of the chain T if its mass is m 


(A) m/n (B) 2m/n 
(C) 2т/п? (D) т/п? 


Space for rough work 
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8. An object of mass m is projected with momentum P at such an angle that its maximum height (H) 
is 1/4" of its horizontal range (R). Its minimum kinetic energy in its path will be 
р” р” 
A) — В) = 
(A) 8m (B) 4m 
3 2 2 
(c) 28 (D) E 
m m 
9. The distance of centre of mass from O of a uniform plate having quarter 
circular inner and outer boundaries of radii a and b from centre O. 
4 (b? -a° 4/2 (b? +a° 
(A) 1 (В) а (Ба? 
3x\b°-a Зл (b^-a 
с) (Ыза (D) 442 (b° -a° 
ni b^ +a’ Зл (b? - a? 


Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. STATEMENT :-1: In isothermal quasi-static process, heat is absorbed or given out by the system 
even though at every state the gas is at the same temperature as that of the surrounding 
reservoir. 
and 
STATEMENT -2: This is possible because of the infinitesimal difference in temperature between 
the system and surrounding. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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11. 


STATEMENT -1: Only longitudinal waves can propagate in gases. 

and 

STATEMENT -2: The modulus of rigidity of gases is zero. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT -1: If the net external force on a system is zero, the net torque on the system is 

independent of origin. 

and 

STATEMENT -2: When the net force on a system is zero, net torque may or may not be zero. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT :-1: In a photocell experiment, the stopping potential increases when the cathode is 
changed from cesium (Cs) metal to aluminium (А7). 


and 

STATEMENT -2: Stopping potential does not depend on the threshold wavelength. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct. 


Paragraph for Question Nos. 14 to 16 


Two long parallel wires carrying currents 2.5 amp and | amp in the same direction as shown in figure. An 
electron moving with a velocity 4 x 10? m/sec. as shown in figure and experiences a force of magnitude 
3.2 x 102 N at the point В. Then 


14. 


16. 


The value of current | is 25А 1А 
(А) 2атр Q a : 
(В) 8 атр. Р Q A 

(C) 4 amp. *— — 3m 2m — 

(D) 1 amp. 


The position between PR at which a third long parallel wire carrying current 2.5 amp may be 
placed such that magnetic induction at R is zero. 

(A) at 1 m from R and the direction of current is inward. 

(B) at 1 m from R and the direction of current is outward 

(C) at 1 m from P and the direction of current is inward. 

(D) at 1 m from P and the direction of current is outward 


The position not between PR but on the line joining PR at which a third long parallel wire carrying 
current 2.5 amp may be placed such that magnetic induction at R is zero. 

(A) at a distance of 1m from R and the direction of current is outward. 

(B) at a distance of 1 m from R and the direction of current is inward 

(C) at a distance of 1 m from P and the direction of current is outward 

(D) at a distance of 1 m from P and the direction of current is inward 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 


A tube of length à and radius R carries a steady flow of a fluid whose density is p and viscosity n. Тһе 
velocity v of flow is given by v = vo[1 — (г°/В°)], where r is the distance of flowing fluid from the axis. Then 


17. 


Volume of fluid flowing across the section of tube in unit time is 


(A) QR (B) zn 
(C) nvoR? (D) E 
Kinetic energy of the fluid within the volume of the tube is 

(A) LT (B) тлі; 
(C) LT (D) LT 


The difference of pressure at the end of the tube is 


4n/v 8n/v 
(a) 15 у 
2n/v iv 
(су 212 (D) =" 


Space for rough work 
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SECTION - B 


(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct. 


1. 


Match the following: 
Column -I 


Column - Il 


(A) Linear combination of two SHM's 


вте P and not T 2 со 


(B) y = A sin œt + А sin (cot + 9) 


(q) SHM for equal frequencies and amplitude 


(C) Time period of a pendulum of infinite length. 


(r) Superposition may not be a SHM always. 


(D) Maximum value of time period of an 
oscillating pendulum. 


(s) amplitude will be 4/2 A for o; = о and 
phase difference of 7/2. 


2. Match the following: 
Column – 1 Column - Il 
(A) Characteristic X-ray (p) Inverse photoelectric effect. 
(B) X-ray production (q) high potential difference 
(C) Cut-off wavelength (r) Moseley's law 
(D) Continues X-ray (s) Brems-strahung radiation. 
3. Considering a projectile motion. 
Column -1 Column - Il 
(A) Change in magnitude of momentum will be | (p) At highest point parabolic path 


present 


(B) Maximum angular momentum about the 
point of throw 


(q) 2mv sin 0 between the point of throw and 
target. 


(C) minimum velocity 


()L- 2mv? sin? 0cos 0 
g 


(D) magnitude of change in momentum 


(s) along vertical direction. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Which of the following is reactive intermediate for the following reaction? 


O 
O O 


+ HO - CH, - CH, - OH — #89: > 


(A) БЭЭ (В) он 
—o 6 о. Lo? 
= дэг” e) jt 
—Qo* OH H—O: OH 
2. What is the expected order of reactivity of the following compounds in electrophilic nitration (more 
reactive, less reactive)? 
3o, А МНСОСН: | сон, 
(11) (1) (IV) 
"m (B) IV» 15» II» IIl 
(€) Ш> IV » 15 II (D) 1» 1» IV >Ш 


Space for rough work 
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An electron is continuously accelerated in vacuum tube by applying potential difference. If its de- 
Broglie wavelength is decreased by 196, the change in kinetic energy of the electron is nearly: 


(A) decreased by 1.0% 
(C) increased by 1.096 


(B) increased by 2.096 
(D) decreased by 2.0% 


Quick lime; (CaO) is produced by heating limestone CaCO; to drive off СО, gas: 


CaCO, ——>CaO(s)+CO, (g) 
АН = 180 kJ то!” 
AS = 150 JK“ 


Assuming that variation of enthalpy change and entropy change with temperature to be 


negligible, which of the following is correct? 


(A) Decomposition of CaCOs(s) is always non-spontaneous at room temperature. 
(B) Decomposition of CaCOs(s) becomes spontaneous when temperature is less than 927°C. 
(C) Decomposition of CaCOs(s) becomes non-spontaneous when temperature is greater than 


1200°C. 
(D) All of the above. 


A doctor by mistake administers a dilute Ba(NO3)2 solution to a patient for radiographic 
investigations. Which of the following should be the best to prevent the absorption of soluble 


barium and subsequent barium poisoning? 


(A) NaCl (В) Ма:5О, 
(С) МаСОз (D) NH4CI 
Match the products in the following reactions: 

List — | List — 11 
(1) PCI, +H,O—*+> (a) N3P3Cle + 12 НСІ 
(2) PCI; +H,O(excess)——> (b) ІРСІ Т [AICI] 
(3) РС + AlCl, —> (c) HPO; + НСІ 
(4) PCI, + NH,CI — (d) POCI; + HCI 
(A) 1-d, 2-c, 3-b, 4-a (B) 1-b, 2-b, 3-d, 4-a 
(C) 1-d, 2-a, 3-b, 4-c (D) 1-c, 2-b, 3-d, 4-a 
The magnetic momentum of K[Fe(CN)s(NO)] is: 
(A) 1.73 BM (B) 2.84 BM 
(C) 6.9 BM (D) Zero 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-Il-(Paper-2)-PCM-JEE(Advanced)/14 12 


Phenylhydrazine 
7 (сон;мнмн,) ^ 
Glucose (C; HENHNH;) X 


Fructose — Phenvhydrazme  , ү 

X and Y are: 

(A) Different osazones 
Same osazones 


(B) 
(C) Each molecule of glucose reacts with 4 molecules of phenylhydrazine 
(D) Each molecule of fructose reacts with 2 molecules of phenylhydrazine 


In which of the following a-elimination хаа 


(i) H Me 


zESAIBKOH у, 
Me,CO- «CHCIBH. 22-29 Е: 
(iii) M Me  ackoH (iv) Me Me 
e ) 
dn d | 4 


H 
Br Ph,CHCI+NH, | —————> 
(A) (i), (ii) (B) (i), (iv) 
(C) (ii), (iii) (D) (ii), (iv) 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


11. 


STATEMENT -1: Bond energy of Cl — Cl bond is more than F — F bond. 

and 

STATEMENT -2: Shorter the bond length more is the bond energy. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: A gas can be easily liquefied at any temperature below its critical temperature. 

and 

STATEMENT -2: Liquification of a gas takes place when the average kinetic energy of the 

molecules is low. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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12. 


13. 


14 


STATEMENT-1: Para methoxy aniline undergoes faster diazotization than aniline. 

and 

STATEMENT-2: Electron releasing group stabilizes diazonium salts. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: The carboxylic and amino group in amino acid neutralize each other in aqueous 

solution. 

and 

STATEMENT-2: Amino acid forms Zwitterion by losing a proton from -СООН group and 

accepting a proton from НО molecule. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Consider the following mechanism of an aldol condensation reaction: 
o 


NaOH/CH,OH 
И © 


-H,O o 


HO (1) (IV) 


Answer the following questions based on the above mechanism and your knowledge about aldol 
condensation. 


14. Which of the following statement regarding enolates | and ll is true? 
(A) Enolate | is more stable than ll, since it is formed by deprotonation of more acidic hydrogen. 
(B) Enolate | is more stable than ll, since it is less substituted. 
(C) Enolate ІІ is more stable than |, since it is formed by deprotonation of more stable than acidic 
hydrogen. 
(D) Enolate 11 is more stable than I, since it is more substituted. 


15. If all the alpha hydrogen in X is replaced by deuterium "D" atom. Which of the following would be 
observed? (Assuming high concentration of base) 
(A) Rate of reaction would decrease since C — D bond is stronger than C — H bond. 
(B) Rate of reaction would increase since D is more acidic than H. 
(C) Rate of reaction would remains same since C — D bond is not broken in the rate determining 
step. 
(D) III would be formed more easily than IV. 


16. How many different aldol products (excluding stereoisomers) are expected from intermolecular 
aldol condensation of X? 
(A) 2 (B) 4 
(C) 6 (D) 8 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 
The cell is Mg | Мо? || Ag* | Ag 


E? „д, = 0.80V 
MEO i) 


17. The value of log К, is: 


(A) 107.45 (B) 80.5 
(C) 67.15 (D) 53.725 
18. The maximum work obtained by the cell is: 
(A) 2 x 10^ kJ (B) 3 x 102 kJ 
(C) 5 x 10* kJ (D) 6 x 10^ kJ 
19. Calculate the E? of cell. 
(A) -3.17 V (B) 3.17 V 
(C) 1.57 V (D) —1.57 V 


Space for rough work 
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(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct. 


1. 


Match the Column — | with Column - 11: 
Column - I(Reaction) 


(A) qe 2 
Me —L(Na + в v “ме 
Me 
(B) O6 Ме 
Ме „у АЕ 4 Br—|—Me 
Me 
Ме 
ОО. uf ee 
O9 
(D mwe Oa Br 


Match the Column — | with Column — 11: 
Column - l(Orbitals) 


(A) 2s 

(B) 2р, 
(C) 44, y? 
(D) 4d. 


Match the Column — I with Column - II: 
Column -1 
(A) NO? 
(B) NO 
(C) ClO 


(D) СІО; 


Column - Il(Products) 
Me 


= 4: МЕ ЖС ЕН 


Ме 


No reaction 
Me Me 
P 
м-|-2 777 
Ме 


Column - Il(Quantum No.) 


n=2, 1= 0, m=0 
n=2, 1= 1, т= 0 
п= 4, (= 1, т = 72 
п= 4, (= 2, т= 0 
Column - Il 
Paramagnetic 


Dimerises on cooling 

Disproportionate either in cold or hot 
water 

Act both oxidizing and reducing agent 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Consider a set (1, 2, 3, . . . ., 100}. The number of ways in which a number can be selected from 
the set so that it is of the form x’, (where x, y, e М and > 2), is 
(A) 12 (B) 16 
(C) 5 (D) 11 
2. Solution set of [sin x] > | cos Х|, where |Д denotes greatest integer function 
1 
(A) [sin 1, 1] (B) m ! 
42 
(C) (cos 1, sin 1) (D) none of these 
3. The equation (1 + a?)x? + 2a? x + a? + b? — 1 = 0 has roots of opposite sign if a + ib lies 


(A) on a straight line x + y = 1 

(B) inside a circle of centre (0, 0) and radius 1 

(C) on a parabola of vertex (0, 0) and focal length 1 
(D) none of these 


4. The complex number z satisfying |(z —2 + 3i)| = 6 and |z —4 i| = |z -12 -i| are 
(A) one (B) two 
(C) three (D) none of these 
o 2r 2 
5. f(x) = (x -1) (х +х+1), then 
(A) x = 1 is the point of local minima (B) x = -1/2 is the point of local minima 
(C) x = 1 is the point of local maxima (D) x = —1 is the point of local maxima 


Space for rough work 
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2 2 
If the tangent at the point (a sec a, b tan a) to the hyperbola ues = 1 meets the transverse 
a 
axis at T, then the distance of T from a focus of hyperbola is 
(А) а(е + cos a) (B) ae 


(C) b(e + cos a) (D) Va2e? +b? cot? a 


A bag contains 17 markers with numbers 1 to 17. A marker is drawn at random and then 
replaced; a second marker is drawn then the probability that first number is even and second is 
odd, is 


72 72 
A) — В) < 
(A) 712 (8) 289 
(С) 23 (D) none of these 

34 
If in a triangle ABC, УапА -6 апа Ж! |, = 9 (where |), 12, 1з аге ех-сепігев and | is 

2 5 

incentre), then circumradius R is equal to 

15 15 
A) — B) — 
(A) = (B) -2 

15 4 
C) — р) 
(с) = (D) 45 

n! n«r-1 
If y = --- , where n = kr (kis constant), then lim y is equal to 
r noo 

(A) (k + 1) log(1 + К) - k (B) (k + 1) log(k — 1) +k 
(С) (k + 1) log(k — 1) — k (D) (k — 1) log(k — 1) +k 


Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (А), (B), (С) апа (D) out of which 
ONLY ONE is correct. 


10. 


STATEMENT 1: Locus of P(z) is a straight line in the equation z — tz; = (1 — (22, where 21, 22 are 
the points A and B respectively in an argand plane 

STATEMENT 2: A point dividing the two fixed point in the ratio m : n is collinear with the line 
through the given points 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


Space for rough work 
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11. STATEMENT 1: If p < q and рх? + 4иху + ду? + 4а(х + y + 1) = 0 represents pair of straight lines 
for some u є R and a #0,thena<porazq 
STATEMENT 2: The given equation has non-zero linear terms 
(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 
(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 
(D) Statement 1 is false and Statement 2 is true. 


12. STATEMENT 1: If f(x) = ax? — bx + 2; a + b + 4 < 0 then exactly one root lies between — 1 and 0 
STATEMENT 2: ab < 0 
(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 
(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 
(D) Statement 1 is false and Statement 2 is true. 


13. STATEMENT 1: The order of the differential equation of family of circles touching a fixed straight 
line, which passes through origin is two 
STATEMENT 2: General equation of circle has three parameters so if conditions are given then 
order is two always 
(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 
(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 
(D) Statement 1 is false and Statement 2 is true. 


Comprehension Type 
This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 


paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
If (Ху, ул) is the image (reflection) of the point (x, y) in the line y = mx, then 


БОРЫШЫ) а ат m? -1 
5 14m? 1+ т2 1 14m? 1+ т2 
1-т2 2m 1-m? 2m 
2 2 2 2 
| | Ve visum NEL =|")- ay UM MILD 
2 2m =m? -1|LY y 2m =m? -1|LY1 
1+m? 1+m° 1+m? 1+m° 
14. The image of the parabola у? = x in the line x + y + 4 = 0 is 
(A) x? =- (y + 4) (В) (х +4) = - (y +4) 
(С) (х +4) =-y (D) none of these 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


16. 


21 AITS-FT-Il-(Paper-2)-PCM-JEE(Advanced)/14 


A ray moving along the line px + qy = 1, after striking a mirror placed along the line y = 3, is 
reflected along the line 

(A) px -qy = 1 (В) px -qy = 1 -q 

(C) px – ау = 1 - 69 (D) px – ау = 1 - 49 


A tangent is drawn to the circle x? + y? + 4x + бу – 7 = 0 at the point (2, — 1). The image of the 
tangent in the line y = x + 2 touches the parabola 
(A) у? = 5х (В) 
(С) y* = —5х (0) 


Paragraph for Question Nos. 17 їо 19 


Read the following write up carefully and answer the following questions: 

Consider a three dimensional Cartesian system with origin at O and three rectangular coordinate axes x, 
y and z-axis. Suppose that the distance between two points P and Q in the space having their 
coordinates (х1, уі, 21) and (хо, Y2, 22) respectively be defined by the following formula 

(Р, О) = [xo – x| + |уг -yi] + |22 — 21] 


Although the formula of distance between two points has been defined іп a new way, yet the other 
definitions remain same (like section formula, direction cosines etc.). So, in general equations of straight 
line in space, plane in space remain unchanged. Now answer the following questions. 


17. 


18. 


19. 


ІНІ, m, n represent direction cosines (if we can call it) of a vector OP , then which of the following 
relations holds? 

(A) P + m* + n? = 1 (B)l+m+n=1 

(С) |+ т+п| = 1 (D) Ш + |m| + |n| = 1 


Locus of point P if d(O, Р) = К, where k is a positive constant number, represents 
(A) a sphere of radius k 

(B) a set of eight planes forming an octahedron 

(C) a set of eight planes forming hexagonal prism 

(D) an infinite cylinder of radius k 


Let OABC represents a regular tetrahedron with edge length 2a and vertices A, B, C lying on x, y 
and z-axis respectively. Let P be a point inside the region of the tetrahedron satisfying 
d(O, P) € min{d(P, A), d(P, В), d(P, C)}. The maximum value of d(O, Р) is 


(A) a (В) 42 a 
2a 4a 
(C) ET (D) СТ 


Space for rough work 
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SECTION - B 


(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct. 


1. Match the following Column- with Column-Il 
Column -1 
dx 1 dx. 
A is equal to 
жоо, (b) 
dx 
(B) 
p 2222 (9) 
2 2 
at-x 
C dx r 
© f T (r) 
yx? -a? 
o) [x (s) 
x 
2. Match the following Column- with Column-Il 
Column -1 
(A) Area bounded by the parabola у? = 4x and the line y = x is 
т/2 
(В) | (sin? x + cos? x) dx is equal to 
0 
(С) If S = 0 be the equation of the hyperbola 
x? + 4ху + 3у? — 4x + 2y + 1 = 0, then the value of k for 
which S + k = 0 represents its asymptotes is 
(D Тһе value of о for whichai+2j+k, lies in the plane 
containing three points i+j+k, 2i +2) +k and 3i -k is 
3. Match the following Column- with Column-Il 
Column -1 
(A) 3х2 + 2 (b^ + 1)x + b? – 3b + 2 = 0 will have roots of 
opposite sign if b є 
(B) The probability of a problem being solved by 3 students are 
B t and a e (0, 1). Then probability that problem will be 
solved в 
(C) If 3 real numbers satisfy the equation x + y + z = 5 and 
ху + yz + ZX = 8, then z e 
(D) The range of |sec x| + |cosec x| is 


Column - Il 


a 
AX 

vx? -a? –-аѕес! = +с 
а 


Column - Il 


Column - Il 


Ч 


S 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Il 
PAPER-2 
Q.NO PHYSICS CHEMISTRY MATHEMATICS 
1. |A с А 
2. |B C A 
3. |C B B 
4 |B A A 
5. |C B A 
6. |A A A 
7. |D A B 
8. |B B A 
9. |D B A 
10. |A B A 
1. | A A B 
12. |В A с 
13. |C C с 
14. |с D B 
15. |B с с 
16. | A D с 
17. |В А D 
18. |A D B 
19. | A B A 
1 | (A) > (9,0), (В) (9, г, | (A) > (r), (В) > (р) | (A) > (p), (В) > (а) 
(С) — (p), (D) > (р) (С) > (5), (0) > (9) | (С) > (r), (D) > (в) 
9, | (A) > (n, (B) > (p, q, г, s) | (A) > (p, (В) > (9) | (A) > (r), (B) > (s) 
(С) ^ (9), (D) > (s) (С) — (r), (0) 2 (s) | (C) > (a), (D) > (p) 
(А) > (в) (А) > (р, 9, r, s) (A) > (5) 
з. B>) (B) ^ (р, 9, 5) (B) > (p) 
(C) — (p) (С)  () (С) > (r) 
(D) > (а) (D) > (p. г) (D) > (а) 
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Physics PART - | 
3. According to the question 
g h 
= {= 
| h | | E 
1+ — 
В, 
2 
ы аа g 
E 
(V5 -1)R, 
VU 
4. From figure it is clear 
а = 180 - (ir) 
ара үл: 22 gg = айын 
sinr sinr 
r = 30° 
a = 90° 
6 E Vi 
--> 
CM 
B 


16. F = qvB sin 0 = qvB (0 = 90°) 
F 3.2х102° 


So, B= — = = --5х107Т 
qv 1.6х107х4х10 
1! 

Now, Ёо 2.4 |5107 

2л} 5 2 
= 1= 4 атр. 
If the distance of point R from third current carrying current is X, then 
Ва =0 
Ни л 9 се, 05:20 
An қ 
sox=t1im 


19. P(2nr)dr = 2nrm av 2n(r+dr) 4n gy 
dr dr 


P(2nr)dr = — 2x (т (| dr 


2 


P(2nt) = —2л “| a] 


_ 2n/v, 


P Re 
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Chemistry PART - 11 


11. 


12. 


a 
525 


A. 20 = c x: d 


(Ш) is most reactive (resonance activation) followed by N (inductive activation). (Il) is more 
deactivated (resonance deactivation) Biggs by (I) (inductive 1. 


KE, 2, 


о A 
co 1 
N 


KE, = (0.99) KE, 
KE2~ 1.02 KE, 


КЕ,-КЕ, 


% change is KE = x100 


1 


ж 2% 


AH > 0, AS >0-> Reaction may be non-spontaneous at 25°C 
AG = AH- TAS 

- 180 — 298 x 150 x 10? 

= 135.3 > 0 

= Non-spontaneous 


To таке it spontaneous (AG < 0) . We have to increase the temperature. 
_ АН 180x10° 


“AS 150 
= 1200 K = 927°C. 


Above critical temperature (Tc), gas can not be liquified on cooling, the average energy of 
molecule decreases. 


Positive charge on nitrogen of diazo group is stabilized by electron releasing group. 


Within amino acid, proton is accepted from -COOH group by -NH2 group to from 
"-COO-R-NH,". 


More the number of alkyl substitute at double bond, greater its thermodynamic stability. 


C — H bond is broken in non rate determining step, therefore, substitution of о-Н by deuterium 
doesn't affect the rate of reaction. 
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16. There are total four types of a-H and two types of carbonyl, hence a total of eight aldol would be 
formed. 


17. E? ı =2.37+0.8 
=3.17 V 
E° = 5 ок 


с 


logK, -107.45 


18. Maximum work = nFE 
=6x 10° КЈ 
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Mathematics PART - 111 


1. Perfect square = М 00 | — 1 = 9(excluding опе) 
Perfect cubes = [100/5 ]—1 =3 
Perfect 4^ powers = (10074! -і-2 


Perfect 5" powers = h 00751-1 24 


Perfect 6" powers = h 00751 EX 


Now, perfect 4" powers have already been counted in perfect squares and perfect 6" powers 
have been counted with perfect squares as well as with perfect cubes 
Hence the total ways -9-3-1-1-12 


2. [sin x] > [cos x] > x > 0 


cos? sint 


І 
! 
І 
І 
І 
! 
І 
І 
І 
І 
--- 
І 
І 
І 
І 
І 
І 
l 
І 
! 
! 
І 
І 
І 
І 
І 
! 


1, хє(0, cost] 
Clearly [cos "x] = 
0, хе(сов1, 1] 


0, хе (О sin1) 
[sin ^x] = 
1 хе [5іпі, 1) 
Hence [sin x] > [cos Х| = x e [sin 1, 1]. 


3. As roots are of opposite sign, product of roots « 0 
— a -b*-1«0 
= а? «b^ < 1 
= |a « ib| < 1 
So, the point a + ib lies inside a circle of centre (0, 0) and radius 1. 
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|2— 2 + 3i| = 6 is a circle with centre (2, -3) and radius 6 
and |z — 4 – i| = |z — 12 — i| is the perpendicular bisector 
of (4, 1) and (12, 1) is a line parallel to axis imaginary. 
Now this line 

The line is tangent to circle at complex number (8 — 3i). 
Hence only one complex number satisfies the above 
equation. 


Co-ordinates of point T (a cos a, 0) so distance from focus of the point T is a (e + cos a) 


There are 8 even and 9 odd numbers. So probabilities of getting first even number is 5. ала 


probabilities of getting second odd number = x , SO required probabilities = ЕЛ e 
17 17 17 729 
A 
BI = r cosec B - 4R sin ај sin д 
2 2 2 
ВІ; = г; sec В = 4А sin A cos S 
2 2 2 
> ll; = 4(BI? + (BI)? = АН sin ^ 
LA 15 A 
> УІ, =4R У sin >R= — BY C 

Ж 1 2 2 8 


n 


k 
lim logy = [log x) dx = (k +1) log(1 + K) -k 
0 


px? + 4uxy + gy? + 4a(x + y + 1) = 0 represents pair of straight lines iff 
4apq + 16a°u — 4а?р — 4a°q — 16 ар? = 0 

= 4р? — 4ар + ap + aq - pq = 0. 

For real u, 16а? — 4.4(ар + ад – ра) > 0 
->(а-р)а-а)>0->а<рога>а 


f(x) = ах? — bx + 2 
Қо) = 2 
f-12a-«b«2«0(-a«b«4«0) 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


АІТ5-ЕТ-І (Paper-2)-PCM(Sol)-JEE(Advanced)/14 


15. 


16. 


17. 


18. 


-. £0) = 1) « 0 
-. One root lie between (- 1, 0) 
Nothing can be said about ab 


Here only one condition is given. So degree is 2. 


Any point on the parabola is (t^, t). Shift the origin to (—4, 0) so that the line becomes X + y = 0 
and the point (#2, t) becomes (4 + t°, t) where X = x + 4. If (X4, уі) is the image of (4 + #2, t) in 


X К 2 
K+ y=0,then | К | TOME 
УІ -1 0 t 


> X, = 4, yı = —(4 + tô) and in the original coordinates x; = -4-t, y; = -4 – 
= the equation of image is (x + 4)? = -(y + 4). 


Shift the origin to the point (0, 3) so that any point (xi, уі) on the reflected line is given by 
1- q(h + 3) 


x |] [1 o g | 
h, e 3 n el : (since m - 0) 


> x = OS, y;-3=-h > рх; = ду: + 1 —6q 


and hence the reflected line is px — qy = 1 – ба. 


Equation of the tangent to the given circle at (2, — 1) is 2x + y - 3 = 0. 
Shift the origin to the point (—2, 0) so that the two lines becomes y = X and 2X + y — 7 = 0. Any 


X 0 1 h 
point on the line is (h, 7 — 2h) and its reflection in y 2 X is given by E = | | | 
1 


10|у-2һ 


=> X, = 7 – 2, у, -һ-> Х; = 7 – 2y 
=> X14 2 = 7 —2y, апа hence the reflection of the tangent is 


2у-х-5-0о0гу- 2 -269) which touch the parabola y? = — 5x. 


In the new definition | шаа etc. 
ШЫЛЫ 


d(O, P) =k 

= |x| + [у| -К 

which represents a set of 9 planes making 
intercepts of lengths К on positive as well 
negative sides of all three axes. See the 
adjacent figure. 


The maximum value of d(O, P) = circumradius of sphere = a. 
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SECTION - B 
2-9... мд 
(A) 1= | асан Е. . f 2xdx P. 8. МЕ x a” ax 
a а – х (a? x?) а – х (a? x2) 
= —* +2 2a? f dX 
a -x (a? -x?) 
dx 1 dx 
> 
iz х2)” zz] 
"— ae 
2а?(а2-х) | 
(В) Put x = a sec 0 
= dx = а sec 0 tan 0 40 
f asec ӨїапӨаө (7 x-a? 
= 5 5 - 2500-0---2--40. 
а“5ес“0-аізап0 а ах 


(C) Put x = a sino 
=> dx = a cos0 dO 


yie [290508009090 _ | ог ago = —cotð -0 + c 
а sin* Ө 
dX 1X a? X 1X 
-- sin’ = +С = +cos '—+¢ 


(D) Put x = asec 0 
=> dx = a sec Ө tan Ө dO 
E | Btancasec ал 000 Е 
asec 0 
-atan0—a04c 


E. 
= yx? -a? -asec ! 4c. 
a 


a| tan? odo 
J 


4 
(A) Required area = 2| хх - 544 
0 


= —[х -8-- 
3! й 3 


п/2 
(В) | (sin? х-сов? x)ax 
0 


(C) For equation S + k = 0 to represent pair of lines 
1 2 -2 
2 3 11-0 
-2 1 1+k 
=> 3(1 +k) —1-—2(2 + 2k + 2) -2(2 6) 2 0 
->К--22 
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(D) Let p.v. of given points be A(i+j+k), B(2i «2j «K) and C(3i-k), so that two vectors іп 
the plane may be AB =i+j and AC - 2i - j - 2k 


a 2 1 
Thus, 1 1 01-0 
2 -1 -2 
> -2a —2(-2) + (-1- 2) =0 
> а= — 
2 
3. (A) The equation will have roots of opposite sign if it has real roots and product of roots is 


2 
negative 4 (b? + 1)? – 12 (b^ — 3b + 2) > 0 and ы ы, 


>1<b<2 
(В) The probability of problem being solved is 1 - P(A) -P (B). P(C) 


10-41 419 


(C) x=5-(y+z) 
yz+x(y+z)=8 
yz + (y +z) (5-(y+z))-8=0 
y +y (z—5) + (22 – 52 + 8) =0 
For real solution, (z — 5)? – 4 (22 5z + 8) > 0 


(2- 1) (2-2) 9 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure P, = 10°N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 10 J.s 

6.625 x 10 ?' erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Аг=18, K -19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ад=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Си-63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Хе=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Туре 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A swimmer can swim in still water with a speed of 45 m/s. While crossing a river his average 
speed is 3 m/s. If he cross the river in the shortest possible time, what is the speed of flow of 
water? 

(А) 2 m/s (B) 4 m/s 
(C) 6 m/s (D) 8 m/s 
2. A car starting from rest is accelerated at constant rate until it attains a constant speed v. It is then 


retarded at a constant rate until it comes to rest. Considering that the car moves with constant 
speed for half of the time of total journey, the average speed of the car for the journey is 


V 3v 
A) — ву? 
(А) 2 B) 
3v те 
(С) D (D) Data insufficient 
3. A smooth ring P of mass m can slide on a fixed horizontal rod. A string 7 


ьх 


tied to the ring passes over a fixed pulley and carries a block Q of mass 
(m/2) as shown in the figure. At an instant, the string between the ring 
and the pulley makes an angle 60° with the rod. 

The initial acceleration of the ring is 


20 29 
A) = B) <“ 
(A) 3 (B) 6 
20 9 
C) = р) 2 
(C) 9 (D) 3 
4. A block of mass M is hanging over a smooth and light pulley through a light string. The other end 
of the string is pulled by a constant force F. If kinetic energy of the block increases by 20 J in 1s. 
Then 


(A) tension in the string is Mg. 

(B) tension in the string is F 

(C) Work done by the tension on the block is 20 J in 1 sec. 
(D) Work done by the force of gravity is 20 J in 1 sec. 


Space for Rough work 
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5. A circular ring is fixed in a gravity free space and one point of the ring 
is earthed. Now a magnet is placed along axis of the ring at a distance Ги 
from its centre such that the nearer pole is north pole as shown in 
figure. A sharp impulse is applied on the magnet so that it starts to 
move towards the ring. Then, 
(A) Initially magnet experiences an acceleration and then it retards to = 
come to an instantaneous rest. = 
(B) Magnet starts to oscillate about centre of the ring 
(C) Magnet continuous to move along the axis with constant velocity 
(D) The magnet retards and comes to rest finally. 


6. A block of mass m is suspended by means of an ideal spring of force constant 
k from ceiling of a car which is moving along a circular path of radius ‘r’ with | 
acceleration ‘a’. The time period of oscillation of the block when it is displaced y 
along the spring, will be | 
(A) 2n | лал (B) 2л |— _ ap `i 
k kg? +a” m 
m m 
(C) 2л, j— (D) 2x. |—————— 
k Vk? +9? +a? 
7. In the hydrogen atom spectrum Хал and Хал represent wavelengths emitted due to transition from 


. ' As 
second and first excited states to the ground state respectively. The value of —— is 
2-1 


(A) 27/32 (B) 32/27 
(C) 4/9 (D) 9/4 
8. A block of mass 1 kg is pulled along the curve path ACB by a p=0.2 
tangential force as shown in figure. The work done by the frictional yc 
force when the block moves from A to B is 
(A) 5J (B) 10 J A = Эв 
(С) 20.) (б) none of these x. sem 
9. In a capillary tube placed inside the liquid of density (p)in a container, the rise 
h' 


of liquid is h. When block of density 'c' is placed on the liquid as shown in 
figure, liquid in the tube is h'. If o < p then 

(A) h’=h (В) һ"<һ 

(C)h’>h (D) insufficient data 


Space for Rough work 
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A light rod of length L, is hanging from the vertical smooth wall of a vehicle moving with 
acceleration 4/3 g having a small mass attached at it's one end is free to rotate about an axis 
passing through the other end. The minimum velocity given to the mass at it's equilibrium position 
so that it can complete vertical circular motion is 


(А) 45gL (В) 449L 

(С) /8gL (D) none of these 
Energy stored in the capacitor in it's steady state is 

(A) CV в) 5 

(C) lov (D) zero 


2 


The potential difference between two points A and B which are separated by a distance of 1m 
along the field in a uniform electric field of 10NC'' is 

(A) zero (B) 100 volt 

(C) 10 volt (D) 0.1 volt 


The power factor of a circuit in which a box having unknown electrical devices connected in 
series with a resistor of resistance 3Q is 3/5. The reactance of the box is 

(A) 50 (B) 5/3 о 

(С)40 (D) 4/30 


Two points А and В аге at distances of ‘a’ апа ‘b’ respectively from an infinite conducting plate 
having charge density o. The work done in moving charge Q from A to B is 
Qo б 


(A) 226-9) (B) a 
Qc 
(C) bz (D) none of these 


A point charge of 0.1C is placed on the circumference of a non-conducting ring of radius 1m 
which is rotating with a constant angular acceleration of 1 rad/sec?. If ring starts it's motion at t = 
0 the magnetic field at the centre of the ring at t = 10 sec, is 

(A) 105 T (B) 107 T 

(C) 10^ T (D) 10’ T 


Space for Rough work 
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16. 


18. 


19. 


20. 


The wavelength corresponding to maximum spectral radiancy of a black body A is X4 = 5000 А. 
Consider another black body B whose surface area is twice of that of A and total radiant energy 
emitted by B is 16 times that emitted by A. The wavelength corresponding to maximum spectrum 
radiancy for B will be 


(A) 5000 (8)"* A (B) 2500 À 
(C) 10, 000 À (D) S000 f 
(8)" 


During an adiabatic process, the density of a gas is found to be proportional to cube of 
temperature. The degree of freedom of gas molecule is 
(A) 6 (B) 5 
(C) 4 (D) 3 


Two fixed charges -20 and Q are located at the point of co-ordinates (-3a, 0) and (3a, 0) 
respectively in (x — y) plane. Then all the points in x-y plane where potential is zero lies on a 


(A) straight line parallel to x-axis (B) straight line parallel to y- axis 

(C) a circle of radius 4a (D) circle of radius 2a 

In an L-C circuit shown in the figure, C = 1F, L = 4H. At time t = 0, charge in a 
the capacitor is 4C and it is decreasing at a rate of 45 C/s. Choose the 

correct statements. с 


(А) maximum charge іп the capacitor сап be 6С 

(B) maximum charge in the capacitor can be 8C 

(С) charge in the capacitor will be maximum after time 2 sin” (2/3) sec 
(D) None of these 


A plank of mass M is placed over smooth inclined plane and a sphere is 
also placed over the plank. Friction is sufficient between the sphere and 
the plank to prevent slipping. If the plank and the sphere are released from 
rest the frictional force on the sphere is 

(A) up the plane (B) down the plane 

(C) zero (D) horizontal 


Space for Rough work 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


21. 


22. 


23. 


24. 
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A disc of mass m and radius R is placed over a plank of same F 

mass m. There is sufficient friction between the discs and the plank 

to prevent slipping. A force F is applied at the centre of the disc. Smooth 
Choose the correct statements. 


(A) Acceleration of the plank is as 
4m 
(B) Acceleration of the plank is 285 
2m 
(C) Force of friction between disc and plank is E 


(D) Force of friction between disc and plank is Ё 


А certain amount of ideal monoatomic gas undergoes, process given by УУ”? = C where U is the 
internal energy of the gas. The molar specific heat of the gas for the process will be 

(A) R/2 (B) 3R 

(C) 5R/2 (D) -R/2 


An isotropic sound source A is moving in a circle of radius R with a 
small speed v. An observer B is hearing this sound (See figure). 
The intensity of the sound heard by B will be maximum when the 
Source is at point. 

(A) 1 (B) 2 

(C) 6 (D) none of these 


A stable species C can be obtained through unstable nuclides A and B. The half life period for 
conversion A — C is Т and that for conversion B — C is 2T. Initially a sample contains М nuclides 
of A, N nuclides of B and no nuclides of C. After how much time will the nuclides of species C be 
equal to (27/16) N 

(A) 2T (B) 3T 

(C) 4T (D) 5T 


A certain thermodynamic cycle comprises of two isothermal and two adiabatic processes. The 
highest temperature obtained in the entire cycle is 600 K while the lowest temperature is 300 K. 
When the cycle represented on a P-V curve the sense of the cycle is counter clockwise. The 
efficiency of the cycle is 

(A) 5096 (B) 75 96 

(C) 25% (D) None of these. 


Space for Rough work 
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26. 


27. 


28. 


29. 


30. Consider the circuit in the adjacent figure. What will be potential 
difference between A and B in the steady state 
(А) € (В) ғ/2 
(С) ғ/3 (D) zero 


А man wearing spectacles with diverging lenses is viewing a distance object. The image formed 
on his retina will be 

(A) real and erect. (B) real and inverted 

(C) virtual and erect (D) virtual and inverted. 


A thin uniform hemispherical bowl of mass m and radius R is lying F 
on a smooth horizontal surface. A horizontal force F is now applied JE 
perpendicular to the rim of the bowl (see figure). The instantaneous 

angular acceleration of the bowl will be 


20 F 10 F 
(А) МВ (B) = мв 

40 Е 5 F 
(С) - в (D) 2MR 


For a stone thrown from a tower of unknown height, the maximum range for a projection speed of 
10 m/s is obtained for a projection angle of 30°. The corresponding distance between the foot of 
the tower and the point of landing of the stone is 

(A) 10m (B) 20m 


(С) (20/43) m (D) (10/43) m 


Consider the system shown in the figure. the system is so arranged 
that both m and M are in pure translation. If at a certain instant M is 
moving down with a speed of 1 m/s then the speed of m will be 

(A) 7 m/s (B) 8 m/s 

(C) 1 m/s (D)15 m/s 


Space for Rough work 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. For the equilibrium, Ад“ + 2NH3 = [Ag(NH3)j] Kı = 1.8 х 10° and Ag! + Cl= AgCI; 


Кә = 5.6 x 10? hence, for the equilibrium : AgCI + 2NH3= Ag(NHs)2° + СГ equilibrium constant is : 


(A) 0.32 x 10? (B) 0.31 x 1077 
(С) 1.01 x 1077 (D) 1.01 x 1077 
2. 2-Pentyne, on reduction with lithium in lig. NHg yields 
(A) pentane (B) cis-2-pentene 
(C) trans-2-pentene (D) 1-pentene 
8. A(C,H,Cl) ss. Chlorobenzene. A forms only one nitro derivative. Hence А is, 
(A) Benzyl chloride (B) p-Chlorotoluene 
(C) o-Chlorotoluene (D) m-Chlorotoluene 
4. Claisen rearrangement of allyl phenyl ether gives a mixture of 
(A) o-, m-and p-allyl phenols. (B) o-and m-allyl phenols. 
(C) m-and p-allyl phenols. (D) o-and p-allyl phenols. 
5. If in diamond, there is a unit cell of carbon atoms as fcc and if carbon atom is sp? hybridized, what 
fractions of void are occupied by carbon atom. 
(A) 2596 tetrahedral (B) 50% tetrahedral 
(C) 25% octahedral (D) 50% octahedral 
Rough Work 
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6. Out of boiling point (1), entropy (11), pH (111) and standard e.m.f. of a cell (IV), intensive properties 
are - 
(A) I, II (B) I, IL, Ш 
(€) 1, HIV (D) all of these 


7. Which metal liberates Н» with very dilute nitric acid: 
(A) Zn (B) Cu 
(C) Mn (D) Hg 


8. Which of the following statements are not correct ? 

(A) The number of a and B-particles emitted in neptunium series (27 Np ->2 Bi) are 7 and 4, 
respectively. 

(B) The number of о. and f-particles emitted in uranium series (^U ->26 Pb) are 8 and 7, 
respectively. 

(С) The number of a and B-particles emitted in actinium series (2254) ,27 Bi) are 4 and 7, 
respectively. 

(D) The half-life of a radioactive decay is given as 1/2 = 0.693/A, where A is decay constant 


9. Reactivity of borazole is greater than that of benzene because: 
(A) borazole is non-polar compound (B) borazole is polar compound 
(C) borazole has electron in it (D) of localized electrons in it 
10. When acetone and chloroform are mixed, hydrogen bonding takes place between them. Such a 
liquid pair will cause. 
(A) No deviations from Raoult's law (B) Negative deviations from Raoult's law 
(C) Positive deviations from Raoul'ts law (D) None 
Rough Work 
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On heating ammonium dichromate, the gas evolved is 
(A) Oxygen (B) Ammonia 
(C) Nitrous oxide (D) Nitrogen. 


When ammonia is added to a cupric salt solution, the deep blue colour, so observed is due to the 
formation of 


(А) [Cu(OH) J^ (B) [Cu(NH3) а] 

(С) [Cu(OH)2(NH3)2] (D) [Cu(H20)4* 
Arrange the following in order of their decreasing thermal conductivity 
(A) Al, Ag, Cu (B) Cu, Ag, Al 

(C) Ag, Cu, Al (D) Al, Cu, Ag. 


In a measurement of quantum efficiency of photo-synthesis in green plants, it was found that 10 


quanta of red light of wavelength 6850 A were needed to release one molecule of О». The 
average energy storage in this process is 112 kcal/mol O> evolved. What is the energy 
conversion efficiency in this experiment? Given 1 cal = 4.18 J, NA = 6 x 10°, h = 6.64 x 10% JS. 
(A) 23.5 (B) 26.9 

(C) 66.34 (D) 73.1 


The rate of effusion of two gases 'a' and 'b' under identical condition of temperature and pressure 
are in the ratio of 2 : 1. What is the ratio of rms velocity of their molecules if Ta and Tẹ are in the 
ratio of 2 : 1? 

(A) 2:1 (В) J2 :1 

(С) 242 :1 (D) 1: J2 

For first order parallel reaction к; and К» are 4 and 2 тіп” respectively at 300 K. If the activation 


energies for the formation of B and C are respectively 30,000 and 33,314 J/mol respectively. The 
Temperature at which B and C will be obtained in equimolar ratio is: 


B 
20 
А k 
CON En C 
(A) 757.48 K (B) 329.77 K 
(C) 600 K (D) None of these 


Rough Work 
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17. 


18. 


19. 


20. 


21. 


22. 


12 


One mole of SO; was placed in a two litre vessel at a certain temperature. The following 


equilibrium was established in the vessel. 

280, (g) —23 280, (g) +O, (g) 

The equilibrium mixture reacted with 0.2 mole KMnO, in acidic medium. Hence K, is: 
(A) 0.50 (B) 0.25 

(C) 0.125 (D) none of these 


A complex of iron and cyanide ions is 100% ionized at 1 molal. If its elevation in boiling point is 


2.08°, then the complex is: (Given Kẹ = 0.52°C mol” kg) 
(A) Fe4Fe(CN)gls (B) Кз[Ре(С№) є] 
(С) K4Fe(CN)s] (D) FesFe(CN)gl2 


Find the standard cell potential involving the cell reaction: 
In?* - Cu? ——In? + Си“, at 298 K 


Given: E? „= XV, Eo sae = XV E? oe = XV 
(A) X + Xs — Xe (B) (X; + Xs — 2Х)/3 
(С) X1 + X3 — 2X2 (D) X + Хз + 2X2 


SnCl, is a covalent liquid because 

(A) e clouds of the Cl ions are weakly polarized to envelop the cation 

(B) electron clouds of the CI ions are strongly polarized to envelop the cation 
(C) its molecules are attracted to one another by strong vander Waal's forces 
(D) Sn shows inert-pair effect 


Boron nitride obtained by heating borazole is: 

(A) white solid with a diamond like structure 

(B) slippery white solid with layered structure similar to that of graphite 
(C) covalent liquid and is structurally similar to carbon monoxide 

(D) low melting solid with rock-salt like structure molecules 


If a metal has low oxygen affinity then purification of metal may be carried out by 


(A) Liquation (B) Distillation 
(C) Zone refining (D) Cupellation 
Rough Work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


23. 


24. 


25. 


26. 


27. 


13 AITS-FT-II-PCM-JEE(Main)'14 


An original salt solution in acidic medium did not give any precipitate on passing H2S gas. Such a 
solution was boiled, reboiled after dilution 3 times. To such a solutions two drops of conc. HNOs 
were added, then heated and water was added. To this resulting solution, NH4CI was first added 
followed by excess of NH4OH. Finally a green ppt. was obtained. Hence the cation may be: 

(A) АГ? (В) Ғе”? 

(С) Fe? (D) сг? 

Which of the following statement is wrong? 

(А) d orbital taking part in сір? is d,, , 
(B) d orbital taking part in sp°d is d,, 
(C) d orbitals taking part in ѕр?а? are а, , and а, 
(D) 


d, and d, ,; 


х-у 


D) d orbitals taking part in ѕр?а° аге d 


xy? 


H,CCOOH —822 (ү) (х) 


(ii) но" 
Here (X) is: 
(A) Glycollic acid (B) a-hydroxypropionic acid 
(C) succinic acid (D) malonic acid 


In order to distinguish between C2H5NH» and СьН,МН:, which of the following reagents is useful 
(A) Heinsberg reagent (B) p-napthol 
(C) Benzene diazonium chloride (D) None of these 


The weakest interparticle forces are present in 


(A) thermosetting polymers (B) thermoplastic polymers 
(C) fibres (D) elastomers 
Rough Work 
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28. Which of the following statement is false ? 
OH 
OH 
(A) has lower boiling point than 
м” ° 
| | 
x 07 wg 
n О 
| 
on бк сын CH3 Омен 
(В) is less stable than p г 
сн; 17 “н Ba Se SGA, 
| 
О 
OH OH 
(C) has greater pKa than Я 
СІ aid 
О 


(D) НаВО- in С-НБОН exists in the cage form due to intermolecular hydrogen bonding. 


29. Which among the following compounds will not give effervescence with sodium bicarbonate? 

(А) CsH;COOH (B) C H5SOsH 

(C) CeHsOH (D) picric acid 
30. Which of the following is most reactive for 5,2 reaction? 

(A) Br 

Me (B) 
Me 
(ез 7 (D) Қ 
О 5 
Rough Work 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Sum of all the roots of the equation x? — 2x + |x – 1| - 52 O is 
(A) 0 (B) 2 
(C) 1 (D) 5 
2. If 21, 22, Za, Z4 are points on the circle |z| = 1 such that z; + Z2 + Z3 + z4 = 0 and the value of the 
expression |21 — zal^ + |22 — zal^ + |Z3 — 24]? + |24 – 21]? is least then, 
(А) 21 + Z3 = 0 and Z2 + 24 = 0 (B) д1 + Z2 = 23 + Z4 
(C) zi, 22, Za, 24 Must be real (D) ET e2 
г п 7. 
3. ЁТ, = and S, = > t, , then the value of 37S, - — is equal to 
auc : 2, | a 
25 
A) 13 В) = 
(А) (В) 55 
1 7 
C) = D)-— 
©) 5 (D) 56 
4. Number of distinct terms in the expansion of (x + y + z + w)?? is equal to 
(А) "C, (В) 51 
(С) 512 (D) "С, 
5. If y = f(x) is symmetric about the lines Зх + 4y + 1 = 0 and 4x — Зу – 7 = 0, then it must be 
symmetric about 
(A) (1, 1) (B) (1, —1) 
(C) (0, 0) (D) (1, 0) 


Space for rough work 
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EN: 
6. If V1-x® + 41— y8 (x? y) and Y - tx y) Y. then, 


X 
(A) f(x, y) - Y (В) f(x. у) - 5 
X y 
2 2 2 
(C) f(x, у)= 27- (D) Қы, y) = 2 
x? X 
7. If with standard notations t4, t», ts, t4 are four co-normal points on the hyperbola xy = c? then the 
orthocentre of the triangle formed by joining the points t4, t», ts is given by 
с 
(A) (0, 0) (8) 2 3 
Ч 
с с 
C) | c(t, +t. +t, ), ———— D) | —, ct 
©) (e(t et +t) EE] D) (Et) 
8. If S be the focus of a parabola and PQ be the focal chord, such that SP = 3 and SQ = 6, then the 
length of latus rectum of the parabola is 
(A) 4 (B) 2 
(C) 8 (D) 16 
9. If a circle having centre at (a, В) cut the circles х2 + y? — 2x – 2y — 7 = 0 and 
X? + y? + 4x — бу – 3 = 0 orthogonally, then 3 -8 is equal to 
1 
A) 1 B) — 
(A) (8) 5 
1 
С) — D) 0 
(C) 2 (D) 
10. Two circles with radii ‘ry’ and ‘ro’, r4 > r2 > 2, touch each other externally. If '6' be the angle 


between the direct common tangents, then 


9 (В) 0 = гын (128 3 


1-І n+ 
[=] 
(C) Ө = sin ' БЭ (D) none of these 


Space for rough work 
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A unit vector in xy — plane which makes an angle of 45° with the vector (23 1 and an angle of 60° 


with the vector 3i = 4j is 


- +j 
A) | B 
(A) (B) J 
i-j 
С) — D) none of these 
(C) 7 (р) 
_ 2 
бөй Кында PS тээ nen N бабы 
8 80 240 
3+—+—+—— is 
3 33 3 
(A) 9 (B) 27 
(C) 12 (D) 101 


There are three points (a, x), (b, y) and (c, z) such that the straight lines joining any two of them are not 
equally inclined to the coordinate axes where a, b, c, x, y, z € R. 


x+a y+b Z+C 
If | y «b Z+C X+a = O and a +c = b, then x, ~ z are in 


2+С х+а y+b 


(A) A.P. (B) G.P. 

(C) H.P. (D) none of these 

If at x = 1, y = 2x is tangent to the parabola y = ax? + bx + с, then respective values of a, b, c are 
1 1 1 1 

А)-,1- В)1,-,- 

ШЫ 5522 
1 1 

(C) = 51 (D) none of these 
22 


If р(х — 4x +3) >0, Ухе(2, 3); then f(sin x) is increasing on 


(A) “ЕБ 2j (B) Ulin -52т) 


nel nel 


(С) В (б) none of these 


Space for rough work 
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16. 


18. 


19. 


20. 


21. 


18 


Coordinates of the point on the straight line x + y = 4, which is nearest to the parabola 
у? = 4(x – 10) is 


17 9 
e (2. -3) (B) 2,2) 
3:-5 
(C) Е 5) (D) none of these 


If a, b, c be three vectors of magnitude V3 , 1, 2 such that ах(ахс)+36 - 0, if 0 is the angle 


between а and c, then cos? 0 is equal to 


3 1 
A) — В) — 
(A) 4 (В) 2 
(С) 1 (О) none of these 
e*  Ssin2x tanx? 
If A(x) = JIn(1+x) cosx sinx | = А+ Bx + Сх? « ....... , then B is equal to 
cosx? e*-1 sinx? 
(A) 0 (B) 1 
(C) 2 (D) none of these 


If the function f : [2, о) — (1, ©) is defined by f (x) = 3%"), then (х) is 
(A) 1+ ./1+log, x (B) 1 — ./1+log, x 
(C) 1+ ./1-log, x (D) does not exist 


The number of real solutions of the equations tan! Vx? -3x +2 «cos! V4x-x?-3=n 


(A) one (B) two 

(C) zero (D) infinite 

Let x = (5/2 + 7)", then хіх) ({.} denotes the fractional part of x) is equal to 
(C) 0 (D) 1 


Space for rough work 
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23. 


24. 


25. 


26. 
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A flagstaff stands vertically on a pillar, the height of the flagstaff being double the height of the 
pillar. A man on the ground at a distance finds that both the pillar and the flagstaff subtend equal 
angles at his eyes. The ratio of the height of the pillar and the distance of the man from the pillar, 


(С) 1:43 (D) 18:2 
2e 4 е бе ЖҮЗ 
x = 31 + 51 + 7 | +... œ, then find ШЫ) ау,у>1 
2 
"e 09 
(А) 5 (B) = m 
[te^] 


(D) none of these 


If lines x = y = Z, х = i3 and third line passing through (1, 1, 1) form a triangle of area 46 


units then point of intersection of third line with second line will be 
(A) (1, 2, 3) (B) (2, 4, 6) 
12 


8 
(C) (s. 3 ЕЗ (О) none of these 


If А(а), B(b) and С(с) be vertices of a triangle whose circumcentre is the origin, then 
orthocentre is given by 


а-һ-с а-һ-с 
А В 
(Aye Br 
(C) a «b«c (D) none of these 
Let f(x) = max{tan x, cot x}. Then number of roots of the equation f(x) = 4 in (0, 27) is 
(A) 2 (B) 4 
(C) 0 (D) infinite 


Space for rough work 
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11 1 
27. If S denote the sum to infinity and S, the sum of n terms of the series олер чын such 


1 
that S — S, < —— , then the least value of n is 
300 


(A) 4 (B) 5 
(C) 6 (D) 7 
4 
28. if f(x) = | ей (0 < x < 4), the maximum value of f(x) is 
0 
(A) e* 1 (B) 2(e* — 1) 
(C) e? - 1 (D) none of these 


29. Let x, y e [0, 10], then number of solutions (x, y) of the inequation | 3° * Joy? -6y +2 <1 is 


(A) 4 (B) 2 
(C) 1 (D) infinite 
30. A triangle is inscribed in a circle. The vertices of the triangle divide the circle in to three arcs of 


length 3, 4 and 5 units, then area of the triangle is equal to, 


(A) 93(1+ v3} (B) 9-/31/3-1) 


т т 
9/314 4/3 9/3(/3-1 
(С) о? (D) ZEE 
TU т 


Space for rough work 
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Physics PART - | 
1. Ауд. speed 3 = ұнау vat 
> № +5 =9 


= V, = 2т/5 


1 t 
-х--хУ---ху 
2 Vag = 2 2 3v 
t 4 

m m 
3. —g-T=—a ЯМ 

28-12% () 

Т cos 60° = —"2 ...(ii) 

cos 60? 

Solving (i) and (ii) acceleration of ring = E 
4. Work done by all the forces on the block equal to change in kinetic energy. 
6. No effect of 'a' and 'g' on time period of spring pendulum. 
7 1 A( | =| _ 8R 

Жа T 3 9 

LEE RÍ | =| _ ЗА 
Жыл Т 2 4 
2 Asi _ 27 
dp, 32 
8. Work done by friction = ЇР-ав - [umgcoso a 
A с050 
= ито х = 20) 

9. There will be no change. 


h'=h 


43 


10. Conservation of energy mv -mgŻ = mofem 2 


v = 4894 
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13. 


Potential across capacitor is zero, hence energy stored is zero. 


VA— Vg = J E. dx = 10 (1) 
= 10 volt. 


Z- JR «Xe = /9+Х° 


but cos ф- ee 
Z 5 
Х= 40. 
б 
= — 
£p 
VA— Vg = —-(b)- —-(a) 
& £p 
W = Q(4 - vg) = Xo- ) 
0 


œ= 0 + 1 х 10 = 10 rad/sec? 
У= го = 1 х 10 = 10 m/s 
polt Ег - |B |= ау 


4n r 4nr? 
7 
B- 10 ое _107Т 
(1) 
P = oAT* 
4 4 
Р, А, (Т 2| T, 1/4 
шэн 16- 5| | -Ть-ТА8 
z: Р, А, 9 ES 1 E = 5 2 | 
Since АТ = constant, “4 = I = (8)" 
B Т, 


A, 5000, 


For adiabatic process, TV" = constant 


y-1 
ub) = constant 
p 


B= 


T 
—4 = constant 
P 


1 3374/3 


р oc The => = 
-1 


P(x, y), А(-3а, 0), B = (3a, 0) 

1 -2Q 1 Q 

РА = =» Мьв = 2 

4лє, РА 4лє, PB 
According to equation 
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1 EJ 1 Q 
+ =0 
4ne,\ PA / 4ng, PB 


Zol 4pp?. pa? 
PA PB 
(x — ба)? + y? = (4а)? 
19. i= J5A 
2 2 
LR 
cl 218 = dnax= 6C 
21. f = та» 
Up. elt 
| mR 


= ap = F/4m, f = F/4 


22. The process is equivalent to TV"? = С 


Compare with ТУ! = C > x = 3/2 


mies y Ho. ХЭВ NE ee 
ү-1 1-Х 2/3 1-(3/2) 2 2 
23. Intensity will be highest at the nearest point. 


2 2 
285 dumped ies guru. м, 
Rg 


"gtanü 10x43 8 
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Chemistry PART - II 


14. Е-16- 294107 J 


Total energy of 10 quanta = 10 x 2.9 x 1075) 


112x4.18 x10? 


Energy stored for process = =7.8x10 J 


6x109 
-19 
% efficiency В 400 
29x10 
= 26.9% 
15. Һ_2_ |М 
n 1 M 


Vivant (As v... [ЗАТ ) 
5 М rms M 


Mere i xM, 2 49 2./2 
an 25 


Wig АТАМ, LT A 
ki E,| 1 1 

16 т tt] (i) 
k RIT, Т, 
= tt] (ii) 
IE MIT T 


Eqn. (ii) - Eqn.(i) 
on ex (Е-Е) 179 1 
OK, xk} R T; 25 


(For equimolar formation of B and C, k, =k;) 


k, ES T, - 300 
én = 
k, 8.314 Д 300 x T, 


m -( 514) Т, -300 
8.314 Д 300x T, 


To= 329.77 K. 


280, (g) 250, (g) +O, (g) 
at equilibrium  (1-2х) (2x) X 
Only SO; will oxidized. 
Equivalent of SO; = Equivalent of КМпО, 


2Xx 220.2x5 
2x = 0.5 


Blk 
k, =+24L 2 1.0425 
0.5 
Ө 
18. AT, =ixk, xm 
2.08 = 0.52 x 1 xi 
i=4 
It means salt on dissociation gives 4 ions. Thus the salt that gives 4 ions is Ka[Fe(CN)g]. 


17. 
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19. 


20. 
23. 


25. 


26. 
28. 


29. 
30. 


Cu? +e —o0vw; Е° = ХМ AG?--FX,  ..(i) 
In?42e— 9In"^ Е = Х,У AG? = -2FX, (i) 
In? +e” —>In* Е° = Х,У AG? =-ЕХ,  ..(ii) 
From Eqn. (i) + (iii) — (ii) 

In? + Cu** ——1п” + Си“ AG? = -FE? 


AG? = -F(X, + X, -2X,) = -FE? 
Е° - (X, +X, -2X;) 


Due to Fajan's rule. 
Green ppt. is – Cr(OH)3 


О О 
[ x | T 9 
(Y) (X) Malonic acid 


1° aromatic amine on diazotisation followed by coupling with B-napthol gives azo dye test. 
(A) Viscosity a intermolecular attraction 
a intermolecualr H-bonding tendency 


(B) No intramoecular H-bonding in the cis-isomer due to loss in planarity as a result of steric and 
electronic repulsion. 
2. Stability o. symmetry. 


(C) Even though o-nitrophenol shows intramolecular H-bonding but has greater — R and — | effect 
than —Cl. 

(D) HBO; + З С2Н5ОН > B(OC2Hs)3 + ЗН:О. 
2. No cage lattice structure of H3BO3. 

Because phenol is less acidic than H2CO3. 

S is less electronegative and therefore more reactive towards 5,2. 
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Mathematics PART - Ill 


Given equation can be written as |x — 1]? + xx- 1]-6 =0 
+t-6=0 

>t=2or-3> |x-1|= 

>x-1=+20rx=3,-1 


2 2 2 
|2: – 22| + |22 = 23| 3 |23 -24 + |24— 21 А 2 3 
-02( 4 + |2: + |Z3|°  |z4l^)  |z1 + 23| + |22 + z4l^ 2 8 + |23 + zal^ + |Z2 + 24 


r r r 
T, = = = 


r^ +4 (r2 +2) 42 (2 +2r+2)(r? -2r +2) 


E Ч 1 1 | 24 1 1 
4115-2142 (24204214 (г-1731 (0+1) +1 


1 1 1 1 
= 5,--11- 5 5 
4| 2 п+1 (п+1) 41 


;| 1 1 1 | eee 1 1380 345 
=> S; = —|1+ ш-х = 
4| 2 26 37] 4 26 x37 4 26x37 26x37 
> СМИ ELA 

26 26 


Number of terna = = Number of non-negative integral solution of the equation p +q+r+s=50 
+4- 10g = Os, = Оз 


If a function is symmetric about two mutually perpendicular lines, it must be symmetric about their 
point of intersection. 


x? y, Y аг -у w) 
41- x8 1-у? dx dx 
5 
= | ay? = y By ax 
Пе? ах 1- x8 
_‚ ЧУ _ti-y® -x oo 
^ dx TEC EE 6. уз) 
х5)-01-у?) NEP NC Pre 
Also, y?) or x? +y? 2 al 41- y – 41- x° 
eU ar i ) (J 
> ayi—y® - y? =avi-x® + x3 
), © _yi-y® 
СГ ЕРЕ 


For a triangle formed by joining any three co-normal points, orthocentre consides with the fourth 
point. 


Hence, from equation (1 


2(3)(6) 
+6 


HM of SP and SQ = = 4 = semi latus rectum. 
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12. 


13. 


14. 


— — —— —  ——— —ÓM—M—Á ———Á—mÁM—— À———— 
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If a circle cuts two circles orthogonally, radical axis of the two circles pass through the centre of 


the first circle 


Here radical axis of given circles is 6x — 4y + 42 0 or 3x – 2у + 2 = 0 


Hence ducc ыб ис? 
4 2 2 
sina= — Р 
+» 
af et 
ш>0-2 біп | | 
г +l 
Let f =ai+bj 2a «b?-1 st) 
Also, 
себе МЕЕ c ы сы 0) 
Iri iil 
Зи р ЭЭЛ а арг 249) 
|r || 3i -4j | 2 


There exists no real values of a and b satisfying (1), (2) and (3) 
Hence no such unit vector exists 


249,2 
(idc шелі. remy Ше MR ЭХ Panua 
3 3 3 
On comparison, n --3 and x = E 
? ii y-x 2-у 
From Ше given conditions, + +i, ——— 
b-a с- 


=>x+az#y+b# 2 + с The determinant is a symmetric one. Th 
xtaty+bt+z+c=0 

but a + b + c = 0 (given) 

>x+y+z=0 


->Х%2-2 me X. У 2 агеіп А.Р. 
2 2 


о 


Forx=1,y=a+b+c 
1 
Tangent at (1, a + b + с) is Sytarb+o)=ax+2(c+1}r0 


Comparing with y = 2x, c=a, b = 2(1 – а) 
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ж 


+1, 


2-Х 


c-a 
determinant will be equal to zero if 


ж 


+ 


1 


19. 


20. 


21. 
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x e (2, 3) 2 —1 < x° — 4x + 3 < 0, so f(x) is increasing іп (-1, 0) 
> Қвіп x) is increasing on Vc -13,2nn] 


nel 


Let point P on the straight line x + y = 4 be (m, 4 — m), this will be nearest to the parabola if L at 
this point to the straight line becomes normal to the parabola. 

Let it is normal at x — 10 = £, y = 2t 

Perpendicular to x + y = 4 at (т, 4—m)isy-(4—m)2(x-m) ... (1) 

Normal at parabola at (t° + 10, 2t) is y «tx 10) = 121-800... (2) 


(1) and (2) are same > t = -1, m = = so required point is (1, 4 


ах(ахс) = [sb] = 3f] 
а (axc)|sinz = 3.1 >3= 84 {| ino} 


2 
: . 1 2 3 
KORSE eae ас => cos 950 


ех 2соѕ2х 2хзес x? е"  sinZx tanx? ех sin2x  tanx? 
А(Х) = Їй(1-Х) cosx sinx | + E -sinx cosx| + |In(1+x) cosx біпх 
cosx?  e*-1 sinx? M . „| хайх? ех 2хсовх” 
cosxX 6-1 sinx 
= В + 20x... 


120100 100 
Putx=0,B= |0 1 0-1 O -1+0 1 0-0 
10010 Of р 


— 
e 


Let g(x) be the inverse of f, then f(g(x)) = x 


— 39 9909-2). у 
2 


= (000) - 2g(x) — logs x = 0 


2+/4+4| 
(x) = 5 093% + одо х 
Since g : [1, о]  [2, о] 


So g(x) = 14 J1-logs x 


Since Vx? -3x «220 = 0 < tan! yx? -3x«2 < 5 
Since JAx-x?^-3 >0->0< cos! J4Ax-x^-3 < 5 


->0<І.Н.б<л-> The given equation has no solution 


= 9 


Геї? = (54/2 —7)? 

x —f = an integer = [x] + {x} -f = an integer 

> {x} -f = an integer, but — 1 < {x} -f < 1 = {x}=f 
So, x{x} 2 x.£ 2 1? = 1 
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23. 


24. 


25. 


26. 


27. 


10 


oo 


E r |dNS(2 r«t)-1 1« 1 1 
85215 r+1)! 22, (2 r+)! Pile r)! (2 xw 


r=1 


1 
1! 1 1 1 1 
= 00 
22! 3! 4! 5! 
M NUM 
2 2 е 
аавв ЧЁ ыч 
x e 
1 
So, fi (y) logy x dy = 0 
0 
Let any point on second line be (A, 2А, 3A) A (1, 1, 1) 
cos 9 = —°— sino = -9. 
442 442 
1 : 1 6 
Аолв = = (OA).OB sin Ө = — v3 .AV1 = V6 
ов = 1 (ОА) 248344 x 53. = б 
>i=2 
So, B is (2, 4, 6) О B(A, 2\, ЗА) 
а-0-с 


Centroid of triangle will be 


Now line joining the orthocentre and the circumcentre is divided by centroid in 2 : 1 ratio 
internally, so orthocentre will be a b c. 


If we draw the graph of tan x and cot x, we 
observes that range of f (x) is [-1, 0) U[1, о) 
1 


So f (x) = does not have any root. 
(x) J8 y 
БЕ MU 
300 
LA 
221 3^ 1 Ai 2 1 
NL jat 300 2 3" 300 
3 3 
l E ЦЭР | = 3" > 450 


г. Least value of п = 6 
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X 


Xx 
9-1 elt gt + | egt = Je edt + fe edt = Бэ! 
0 
e 


X 
хо 


Х-0-х-4- ion 
f(4) = Қ —1, f(2) = 2(е? — 1), so maximum value of f(x) is e^ — 1. 


Р(х) 
ҚО) 


Given inequation can be rewritten as 3° х |y? -5,2 <1 
2 
-» gx [y-3) Eu <1 
3 9 
2 (epee ete 
Now, 35° *>3 апа [y-3) += > 
3 9 3 
So, we should have sec’ x = 1, y = = 
= Х = 0, л, 2n, Эл 
arc(AC) = 3, arc(AB) = 4, arc(BC) = 5 A 
Let radius of the circle be ‘r’ 
>ra=3>a=3/r, В =4/r, ү = 5/r 
1 
Now, 3-4-5-2л/->!-б6/л-> 275 
r 
O 
Лавс = Aoac + Аолв + Аовс LX 
= —r^|sin| — |+ sin — |+ sin| — 
2 r r r B С 
1 36| (х .( 2n . (Бп 
= >. | sin = sin рч |+ sin —- 
2 2 3 6 


2 2 n? 


-— 
© 

- 

+ 
©] 
- 


- 943(1« 3) 
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FULL TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-B. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
. Section — A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 


Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section - A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section — A (13 — 18) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 marks for wrong answer. 


. Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 


columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
be awarded. There may be one or more than one correct choice. No marks will be given for any 
wrong match in any question. There is no negative marking. 


Name of the Candidate (11111111! ЕЕ 
 12111Ї1Ї1ЇЇЛЇЛМЇ-Ї ЇЇ ЇЇ! 


төтен) | OOCOCOCOOOCOOCOOC 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant - 8.314 J K тог” 
0.0821 Lit atm K^! тог” 
1.987 ~ 2 Cal К тог” 

Avogadro's Number Na 6.023 х 102 

Planck’s constant h 6.625 х 107516 

= 625 x 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10? kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A longitudinal wave is represented by 
| Х 
=X, Sin 2л| nt- — 
у=хо al 3 


The maximum particle velocity will be four times the wave velocity if 


(А) Л. = FU (B) ^ = 27X9 
(c) = ын (D) à = 4nxg 
2. Two inclined planes AB and BC are at inclination of 60? and 30? as 


shown in the figure. The two projectiles of same mass are thrown 
simultaneously from A and C with speed 2 m/s and vo m/s 
respectively, they strike at B with same speed. If length of AB is 


A m and BC is 1 m, then find the value of vo 


43 
(A) (1/2) m/s (B) 1 m/s 
(С) 2 m/s (б) none of these 

3. A conductor AB is rotated about O as shown in the figure such P Q p e 
that its axis of rotation is parallel to the magnetic field B -B,k ^ ; st 
with uniform angular speed оо. The potential difference oo omi eireular 
between points A and B is (given AP = QB) 
(A) 5BowR? (B) —5BowR® 
(C) zero (D) None 


Space for Rough work 
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4. Two capacitors С: = Сә = «10°F and inductor L = 2 x 10°H 
Tt 


are connected in series as shown in the figure. Initially charge on 


each capacitors are 443 uC. At t = 0 switch S, is closed and 
t = 1/400 sec, switch 5, is also closed. The maximum charge on 
capacitor C» during LC oscillation is 


(A) 3 pC (B) 6 uC 
(C) 3-3 uC (D) 6-3 uC 
5. A light ray incident along vector 214 41- УБК strikes on the x-z plane from medium | of refractive 


index /3 and enters into medium II of refractive index is u2. The value of нг for which the value 
of angle of refraction becomes 90°, is 


443 343 
(А) —— (B) —— 
5 5 
2/3 43 
(б) —— (D) -= 
5 5 
6. The energy of an electron in excited Hydrogen atom is -3.4 eV. Then according to Bohr's Theory 
the angular momentum of this electron in Js is 
(A) 2.11 х 10% (B) 3 x 10% 
(C) 2 x 10? (D) 0.5 x 10% 
7. A particle of mass m is performing simple harmonic motion 4800-5000 B ^* 
along line AB with amplitude 2a with centre of oscillation as ОА-ОВ-2а 
O. At t = 0 particle is at point С (OC = а) and is moving Oca 
towards B with velocity v = aV3 m/s. The equation of motion 
can be given by 
(A) x = 2a (sin t V3 cos t) (B) x = 2a (V3 sin t + cos t) 
(C) x =a (sin t + V3 cos t) (D) x = a (v3 sin t + cos t) 
8. Four identical samples of same polyatomic ideal gas undergo addition of same amount of heat 


under four different processes namely PV"? = С; PV?? = С; Р = C and PV? = C. The final internal 
energy will be maximum for the sample which has undergone 

(A) PV? =C (В) РМ? = С 

(C)P=C (D) РУ?-С 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IV(Paper-1)-PCM-JEE(Advanced)/14 


Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


9. A parallel plate capacitor with plate area A and separation d has charge Q. A slab of dielectric 
constant k is inserted in space between the plates almost completely fills the space. If Eo, Оо and 
Co be the electric field, potential energy and capacitance before inserting the slab, then 


(A) the electric field after inserting the slab is “2 
(B) the capacitance after inserting the slab is k Co 


(C) the induced charge on the slab is oft 2j 


(D) the energy stored in the capacitor becomes “2, Uo being the energy of the capacitor before 


inserting the slab 


10. The potential difference across a 2H inductor as a function of time V (volts) 
is shown in the figure. At time t = 0, current is zero. Choose the 
correct statement 
(A) Current at t= 2 sec is 5A 
(B) Current at t = 2 sec is 10A 


4 t(sec) 


(C) Current vs time graph across inductor will be 


0 2 
iL | 
t 
ic 
І 
(D) Current vs time graph across inductor will be | 
| t 
1 


11. A uniform ring is connected to a light axle with light spokes so ав 
to form a wheel. The wheel is placed on a horizontal surface with F 
its plane vertical and a constant horizontal force F is applied to 
the axle. Surface AB is rough and surface right of B is smooth. 
The wheel does not slip when it moves from A to B. The wheel o 
moves from A to B in time T. 
(A) Rotational KE remains constant right of B 
(B) Energy is dissipated from A to B 
(C) Linear acceleration right of B is more than linear acceleration left of B 
(D) The wheel undergoes constant non-zero acceleration to the right of B. 


> 
w 


Space for Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IV(Paper-1)-PCM-JEE(Advanced)/14 


A spring mass system hanging from the ceiling of an elevator is at rest. The 

elevator starts accelerating upwards with acceleration ‘a’. ‘m’ is the mass of k fa 
block and ‘K’ is the spring constant of spring. Then Choose the correct T 
alternative(s) 


(A) Amplitude of oscillation is та (B) Amplitude of oscillation is TS 
(C) Time period of oscillation is эт (D) Time period of oscillations is 22" 
Paragraph Type 


This section contains 6 multiple choice questions relating to two paragraphs with three questions on 
each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 


correct. 
Paragraph for Questions 13 and 15 
A circuit shown in the figure in which К; is closed and Ко is open. 20 V Rz200 
Inductor L can be connected to capacitor C, by closing switch kz and 
opening kı. ki M Сі-2иЕ С = ЗрЕ 
13. Let switch К; is closed and Кг is opened for long time. The 
charge on capacitor С» will be 
(А) 60 pC (B) 12 uC Teen fe 
(C) 24 uC (D) 8 uC 
14. At t = 0, when capacitors are fully charged, switch К; is opened and switch Кг is closed, so that 
inductor is connected in series with capacitor C4. The maximum charge will appear on capacitor 
С at time tis 
(A) —" _ sec (B) -28 sc 
2000 1000 
C) — sec D) None 
(C) 500 (D) 
15. The maximum energy across inductor will be 
(A) 0.144 mJ (B) 0.288 mJ 
(C) 0.072 mJ (D) None of these 


Space for Rough work 
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Figure shows the variation of the internal energy U with the density p of one mole 
of ideal monoatomic gas for a thermodynamics cycle ABCA. Here process AB is a 
part of rectangular hyperbola 
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Paragraph for Questions 16 and 18 


The total amount of heat absorbed by the system for cyclic process is 


(A) БОЭТ (В) (2нол-2 |, 
(С) 5000 (D) None of these 
The work done in process AB is 

(A) -Uo (B) -2Uo 

(C) -50, (D) none of these. 


The P-V diagram of above process 
P с 


(С) "4 (D) None of these 


Space for Rough work 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given 
іп two columns, which have to be matched. The statements in Column І are 
labelled А, B, C апа D, while the statements in Column ІІ are labelled p, q, 
r,s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 


q r 8 t 


0000 
00000 
00000 
(9 (0 (9 


е с “ > 


If the correct matches are A — p, s and t; В – д andr; C—p and q; andD—s 
and t; then the correct darkening of bubbles will look like the following: 


1. An electron in a hydrogen atom makes a transition n; — n», where п: and n» are the principal 
quantum numbers of the two states. Assume Bohr model to be valid. 


Column Column ІІ 


(A) The electron emits an energy of 2.55 eV (p | п = 2, пг = 1 


(В) Time period of the electron in the initial state | (q) | п = 4, na = 2 
is eight time that in the final state. 


(C) Speed of electron become two times (r) |ni25,n223 


(D) | Radius of orbit of electron becomes 4.77A° (5) | = 6, пг = З 


(t) т = 8, п=4 


Space for Rough work 
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A rod of mass 6m and length 6a is kept at horizontal smooth surface. Two point masses of 
masses 2m and m respectively moving perpendicular to the rod, collide to the rod and stick to the 
rod after collision as shown in the column - II and stick to the rod. Point C represents centre of 
mass of the rod. AC = 2a and CB = a. v is the linear speed of the centre of mass of the system 
just after collision and о is the angular speed of the system just after collision. 


Column -I Column - 1 
(A) |} v=0 (р) m; vo 
[ < â >B 
A 2a С | 
2m, Vo 
(B) | ө-0 (а) т, i 
І <a эв 
А э„_ С ! 
2m, Vo 
(С) |мжғ0 (г) 2m, Vo 
І <a эв 
[1 ^" —1 1 
A 2a С | 
т, 2vo 
(D) |=0 (s) 1 Vo 2m, Vo 
1 1 
[1 ~ T] 
A с в 
(t) т, 2Vo 2m, Vo 
1 І 
[1*3] 
A с в 


Space for Rough work 
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Chemistry PART - II 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Boron cannot form which of the following anions: 
(А) BF” (B) BH 
(C) В(ОН)д (D) ВО 
2. Which of the following resonating structures of 1-methoxy-1,3-butadiene is most stable: 
(-) e (-) ө 
(A) CH, —CH = CH— CH = O— CH, (B) CH, = CH— CH— CH = O— CH, 
e Q 2 © 
(C) CH, =CH—CH-CH—O—CH, (D) сн, = CH— CH— CH— O — CH, 
3. A mixture of two salts is not water soluble but dissolves completely in dilute HCI to form a 
colourless solution. The mixture could be 
(A) AgNO; and KBr (B) BaCO; & ZnS 
(С) FeCl апа СаСОз (D) Mn(NO3)2 + MgSO, 
4. The weight of a residue obtained by heating 2.76 g of silver carbonate is : 
(А) 2.76 0 (В) 2.98 0 
(С) 2.169 (D) 2.44 g 
Rough Work 
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The brown ring complex [Fe(H2O)5NO]SO, has oxidation number of Fe 


(A) +1 (B) +2 
(C) +3 (D) +4 
Black Jack is an ore of: 

(A) Cr (B) Sn 
(C) Zn (D) Ni 


The correct order of decreasing acidic strength of oxides is: 
(А) ЦО > BeO > B20; > CO»? > МО; (B) N20; > СО» > B20; > BeO > ШО 
(C) СО» > N203 > B203 > BeO > ШО (0) B203 > СО» > М:Оз > ШО > ВеО 


Cs5H13N reacts with HNO; to give an optically active alcohol. The compound is: 


(A) Pentan-1-amine (B) Pentan-2-amine 
(C) М, N — dimethylpropan-2-amine (D) N — Methylbutan-2-amine 
Rough Work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-IV(Paper-1)-PCM-JEE(Advanced)/14 12 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. If P? and Ps are the V.P. of solvent and its solution respectively and М; and Мә are the moles ої 
solute and solvent then 
(A) (P? — PsyP? = М4 (М4 + No) (B) (P? — P,)/Ps = N4/N2 
(C) (P? — Pg)/P? = №/\ (D) None 
10. Select the correct statements: 
К |н, | 


=K, [HI]? (Assuming the reactions to be 


(A) For the reaction Ну, МЭ = AHI (0); 
elementary) 
(B) At equilibrium net rate of change in conc. of Нь is zero for Н» + l2 = 2НІ 


(C) The equilibrium constant for the reaction Hag) Li, зн] ; is independent of temperature 


(D) (A) is correct and (B) is wrong 


11. Ground state of nitrogen atom can be represented by 


em] RH 0900 mu LII 


82 82 
12. Radioactive (в- Br Jada to 1-bromocyclohexene іп CCl,. The product is : 


(A) 1, 1, 2 —tribromocyclohexane 
(B) has radioactive bromine in vicinal position 
(C) has radioactive bromine trans to each other 


(D) has radioactive bromine cis to each other 


Rough Work 
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Paragraph Type 


This section contains 6 multiple choice questions relating to two paragraphs with three questions on 
each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 13 to 15 


A solid crystal is composed of X,Y and Z atoms, Z atoms (radius 200 pm) form cubic close packed 
structure, whereas X (radius 50 pm) and Y (radius 100 pm) occupy respective voids — Assume all the 
voids are occupied. Now answer the following questions. 


13. If all the atoms along one body diagonal are removed, then the formula of the compound 
becomes : 
(A) ХгҮ425 (B) XsY4Za4 
(C) Х5Үҙ23 (D) XeY3Zq 

14. Now in the crystal obtained in Q. No. 13 if all the atoms along another body diagonal are 
removed, then the formula of the compound becomes : 
(A) XsYaZe (В) XeYeZs 
(C) Х,Үг2а (D) XsYeZ; 


15. Which type of voids are occupied by X atoms: 


(A) Tetrahedral void (B) Octahedral void 
(C) Cubic void (D) All of these 
Rough Work 
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Paragraph for Question Nos. 16 to 18 


Buffer is a solution whose pH does not change significantly on addition of a small amount of acid or alkali 
or on dilution. Answer the following questions: 


16. 


The amount of (NH,)2SO, to be added to 500 ml of 0.01 M NH4OH solution (pKa for МН, is 9.26) 
prepare a buffer of pH 8.26 is : 


(A) 0.05 mole (B) 0.025 mole 
(C) 0.10 mole (D) 0.005 mole 


The ratio of pH (approximately) of solution (І) containing 1 mole of СН:СООМа and 1 mole of НСІ 
and solution (Il) containing 1 mole of СНӘСООМа and 1 mole of acetic acid in one litre is : 


(A) 1:2 (B) 2:1 
(C) 1:3 (D) 3:1 


A weak acid HA after treatment with 12 ml of 0.1M strong base BOH has pH - 5. At the end point, 
the volume of same base required is 26.6 ml. К. of acid is : 


1.2 
Given : log | —— |--0.085 
мацаг (12; | 
(А) 8.2 x 10° (B) 8.2 x 107 
(C) 8.2x10* (D) 8.2x107 


Rough Work 
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SECTION-B 


(Matrix Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are A – p, s and t; B-qandr; C — p and q; апар – s 
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е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the Column — | with Column - II: 
Column - І 
H* 
— > 
A 
OH 
H* 
----Э 
A 
OH 
H* 
---Пү-Пү-385 
A 


OH 


2. Match the Column — | with Column - II: 


Column - I(Reaction) 
[Co(NHs)4 (H2O);] Cle 


(A) [Cot 

(в) ІРІ (NHs)2 Cle] 
(c) [Co(H20)s CI] CI 
(p) [Ni(H2O)g] Cle 


(p) 


Rough Work 


Column - Il 


Racemic mixture 


Major product consist of even number of 
a-hydrogen 


Will not undergo dehydration 


Major product consist of odd number of 
a-hydrogen 


Bridged carbocation is an intermediate 


Column - Il(Products) 
Geometrical isomers 


Paramagnetic 
Diamagnetic 
Metal ion with +2 oxidation state 


On reaction with AgNO; forms 2 
equivalents of AgCI 
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Mathematics PART - 111 
SECTION – A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


OPQR is a square and M, N are the mid-points of the sides PQ and QR respectively. If the ratio 
of the areas of the square and the triangle OMN is k : 6, then А is equal to 


(A) 2 (B) 
(C) 12 (D) 16 


P is a point (a, b) in the first quadrant. If the two circles which pass through P and touch both the 
co-ordinate axes cut at right angles, then 


(A) a? — бар + b? = 0 (B) а2 + 2ab -b^- 0 
(C) à? — 4ab + b? = 0 (D) a? – вар + b? = 0 
If f(x) is a decreasing function then the set of values of 'K', for which the major axis of the ellipse 
2 2 
x + = 1 is the x-axis, is 
f(k?+2k+5) f(k+11) 
(A) k e (-2, 3) (В) k e (-3, 2) 
(C) k e (-о,-3) U (2, о) (D) k e (-,-2) U (3, о) 


If f(x) = 2 біп? 0 + 4 cos (x + 0) sin x sin 0 + cos (2x + 20) then value of f? (x) +1(Z-x] is 


(A) 0 (B) 1 
(C) -1 (D) x? 
jp SO. Mp FAR) oe Sa +a, =0, then the equation 


n+1 n n-i 
dx ax | + dow"? +... + an1 а= 0 has 

(A) exactly one root in (0, 1) (B) at least one root in (0, 1) 

(C) no root in (0, 1) (D) at the most one root in (0, 1) 


Space for rough work 
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If f(x) = Vx , g(x) = e*— 1, and Гоаодах = Afog(x)+B tan ' (fog(x))+C , then A + B is equal to 


(A) 1 (B) 2 
(C) 3 (D) none of these 


Area bounded by the curve y = £n x + tan ! x and x-axis from x = 1 to x = 2, is 


(A) 5 m 2- in 542tan^ 2- 5-1 (B) > in 2- Lin 5«2tan 2-344 
2 2 3 2 2 4 
5 1 21 T 5 1 4 T 
(С) —fn 2- (п 5«2tan 2---1 (D) —@n 2- (п 5«2tan 2-—-1 
2 2 4 2 2 4 
: : . Хул T is 
If gradient of a curve at any point P(x, y) is —————— апа it is passes through origin, then curve 
2y + 2x +1 
is 
(A) 2(х+зу) = т 2-2У (B) x«3y- MaE 
(С) Зу +x = £n (3x + 2y + 1) (D) у -3x = 203722 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


If (4+ (415)! =1+#, where n is ап odd natural number, | is an integer and 0 « f < 1, then 


(A) | is natural number (B) lis an even integer 
(С) (I+ (1 = 1 (D) 1 -f- (4-415) 


A bag initially contains one red and two blue balls. An experiment consisting of selecting a ball at 
random, noting its colour and replacing it together with an additional ball of the same colour. If 
three such trials are made, then 


(A) probability that atleast one blue ball is drawn is Л 


(B) probability that exactly one blue ball is drawn is t 
(C) probability that all the drawn balls are red given that all the drawn balls are of same colour 
is 2 
5 


(D) probability that atleast one red ball is drawn is 2 


Space for rough work 
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11. If z is a complex number satisfying |z — i Re (z)| = |z — im (z)| then z lies on 
(A) y =x (B) y = -x 
(C)y=x+1 (D) y 2 x +1 
12. Ina four — dimensional space where unit vectors along axes are |, ј, К and 7 and à, ao, аз, à, 


are four non-zero vectors such that no vector can be expressed as linear combination of others 
and (2 (8, -а,)+ (а, +аз)+у(аз ға, - 285) +a, - ба, = O then 


2 

(A)à=1 (В) в--2 

2 1 

C) ү-- 0) 6=— 

(C) v 3 (D) 3 
Paragraph Type 


This section contains 6 multiple choice questions relating to two paragraphs with three questions on 
each paragraph. Each question has four choices (A), (B), (C) and (D) out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 13 to 15 


Read the following write up carefully and answer the following questions: 
The complex slope of a line passing through two points represented by complex numbers 24 and 22 is 


defined by Zi ni and we shall denote by о. If 20 is complex number and c is a real number, then 


2 1 


= = : . Я 2 
202 +202 +С = 0 represents a straight line. Its complex slope is нэн : 


Now consider two lines а2-02-10-0 ДЛ.. (i) 

апа az+az+b=O0 и 2 4. (ii) 

where a, p and a, b are complex constants and let their complex slopes be denoted by o, and о» 
respectively 


13. If the lines are inclined at an angle of 120? to each other, then 
(A) 020 = өңің (B) өвөр = 0195 
(C) o? = 02 (D) o, +20, = 0 


Space for rough work 
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14. Which of the following must be true 


(A) a must be purely imaginary (В) В must be purely imaginary 
(C) a must be real (D) b must be imaginary 
15. If line (i) makes an angle of 45% with real axis, then (1 [= is 
о 
(А) 2,2 (в) 2/21 
(С) 2(1 - i) (D) -2(1 + i) 


Paragraph for Question Nos. 16 to 18 


Read the following write up carefully and answer the following questions: 

Let aix + буу + Ciz + d, = О and ах + boy + Coz + do = 0 be two planes, where di, d» > 0. Then origin lies 
in acute angle if aja» bib» + сс < 0 and origin lies in obtuse angle if ачаг + 040: + cic» > 0. Further 
point (X1, уч, 21) and origin both lie either in acute angle or in obtuse angle, if (аџх + Озу  C4z4 + di) 

(ахх + Day: + CoZ4 + d2) > 0. One of (x1, уі, 21) and origin lie in acute angle and the other in obtuse angle, 
if (анх + by + С2 + 4:)(аэх, + Ору + С22 + de) <0 


16. Given the planes 2x + Зу – 4z + 7 20 and x - 2y + 3z – 5 = 0, if a point P is (1, —2, 3), then 
(A) O and P both lie in acute angle between the planes 
(B) O and P both lie in obtuse angle 
(C) O lies in acute angle, P lies in obtuse angle 
(D) O lies in obtuse angle, P lies an acute angle 


17. Given the planes x + 2y – 3z + 5 = 0 and 2x + y + 3z + 1 = 0. If a point P is (2, —1, 2), then 
) О and P both lie in acute angle between the planes 

) O and P both lie in obtuse angle 

) O lies in acute angle, P lies in obtuse angle 

)O lies in obtuse angle, P lies an acute angle 


18. Given the planes x + 2y – 3z + 2 = 0 and x – 2y + 3z + 7 = 0, if the point P is (1, 2, 2), then 
(A) O and P both lie in acute angle between the planes 
(B) O and P both lie in obtuse angle 
(C) O lies in acute angle, P lies in obtuse angle 
(D) O lies in obtuse angle, P lies an acute angle 


Space for rough work 
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SECTION - B 
Matrix - Match Туре 


This section contains 2 questions. Each question contains statements given 


p 
іп two columns, which have to be matched. The statements in Column І are 
labelled А, B, C and D, while the statements in Column ll are labelled р, q, (Р) (4) Ө, (9 (9 
r, s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 


e 
e 
© 
© 
© 


If the correct matches are A — p, s and t; В – д andr; C—p and q; andD—s 
and t; then the correct darkening of bubbles will look like the following: 


1. Match the following Column- with Column-Il 
Column -1 Column - Il 
i isosceles 
(A)  IfcosA- 23 = then ААВС is (p) 
i obtuse angle 
(в) cosA+2cosC sinB thon ЛАВС maybe (a) g 
cosA +2cosB sinC 
r right angle 
(C) i 2008A_, cosB , жоса 0 then AABC is (r) ight ang 
a b с Ос са 
2 p2 = (5) acute angle 
(D) а-ы гш АЯН) пеп ЛАВС may be 
а2-02  sin(A +В) 
(t) equilateral 
2. Match the following Column- with Column-Il 
Column -I Column - Il 
(A) If set of all possible values of k for which every solution of | (p) 3 
the inequation х2 — (3k – 1)x + 2k? – 3k — 2 > 0 is also a 
solution of the inequation x° — 1 > O is [ £, m], then / + m is 
equal to 
(B) If a, b, c and d are four positive real numbers such that | (q) 1 


abcd = 1 and minimum value of (1 + a)(1 + b)(1  c)(1 + а) is 
162, then X + 2 is equal to 


1/x 
(C) _ If solution set of the inequality 5**? (ж) is (7, о), then 


£ is equal to 
(D) Let f(x) = x? + 3x + 1. If g(x) is the inverse function of f(x) | (s) 2 
апа 9'(5) = 6A, then 4X is equal to 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST -IV 
(Paper-1) 
цэ PHYSICS CHEMISTRY MATHEMATICS 
1. С А B 
2. (С B С 
3. C B B 
4. |D С B 
5. |B A B 
6. |A C D 
7. |D B D 
8. |B B D 
9. |A,B,C,D A,B A, C, D 
10. | АС A,B A, B, C, D 
11. A,C, D А, D А, В 
12. ІА, С А, В, С А, В, 0 
13. | C A B 
14. | C D B 
15. | A A с 
16. A B B 
17. |В А С 
18. A A A 
(A) > (q),(B) > (р, а, s. t), A > (p, 4) В > (р, | (A) > (р), (В) > (р, r) 
1. | (C) > (p, q, s, t), (0) > (r,s) |a) C -> (q) D > (r, t) | (C) > (r), (D) > (p, r) 
(A) > (а, r), (B) > (s), A > (р, 9, 8,1) (A) > (а), (B) > (р) 
5 (С) (р, s. t), (D) > (р, 9, r, t) | B — (p, r, s) (C) — (t), (D) > (r) 
| С > (q, s) 
D > (q, s, t) 
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Physics PART - | 


1. Particle vel = ex Хо 2nh cos anm -*) 
dt А 


A | A 
max particle vel = ходлп putting cos term = 1 wave vel = T = ПА 


for ходлп = 41А. 
хоо 


2. Smv? +mg—sin60° = сту +mgx1x 8030” 


43 


=> Vo=2 m/s 


1 


4. Ф = = 100л 
4 ад 
=> T= 1/50 sec 
5. sin Өс = нг/ш 
2 
1- соѕ20с = (ж 
Hy 


6. — E,--84eV Eo 
n 
2 E, -13.6 eV 
n=2 
Angular momentum = nh 2h h 51x10 Js 
2n 2n m 
7. v? = o (A? — x5) = Зю°а? > o= —— = 1 rad/sec 
4За 


X = 2a sin(ot + ф), v = 2am cos (ої + ф) 
Аїї= 0, х=а&у = +уе 


a [5/6 
=> ф= пл + (-1) 6 ioe 
vat d= л/6 = + ve and v at $ = 51/6 = -ve 
So, ф = 1/6 
x = 2a sin (ot + ф) = 2a[sin wt cos + cosot sind] 
х-а(,8 sin t + cos t) 
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13-15. 


For а polytropic process 


R 
AU _ ү-1 = 1 
да R + Б ТЕК бы. 
y-1 1-х 1-Х 


For polyatomic gas, y = 4/3 
AU _ 1 
AQ 1 
1+—_ 
3(1-x) 
This is max at x = 3/2 


Use the concept of capacitor. 
Area in (v; -t)graph = LAI 

=> 2(-0)- 5х10х2 

> if =5A 
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For long time capacitor gets full charged and charge on each capacitor must be same. 


1 1 10 


аа = 
VLC V2x2x10% 

Q(t) = 24 sin ot uC 

Q(t) = (24 sin ot) uC 


500t = ш. tan 


E Пл +( 4)" T 
500 1000 


_ 05 24x10?x24x10'9 


Emax = 


2C 2х2х107% 


О = Qag + Овс + Qca 
10U, 
Q= —5Up + 30 + 3 In2.5 


= 50 rad/s 
2 


= 144 x 10° Joule = 0.144 mJ 


Wap = АОдв = AUas = 50 ( 300) = 200 


Process AB Ор = constant 


Е ЕІ and U ої 
M 


p 
=> Р = const 

Process BC —>isochoric 
Process СА-> isothermal 
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SECTION - B 
1 2 2 2 2 
2. E таш + m4a* + 2ma* = 24am forp,q,s&t 
pov- 91. 24ma?® = mv2ak + 2mvak > б-206 
9 6a 
а= 7 =0, 24ma?9 = 2mv2ak + 2mvpak > =k 
a 
s>V= "e (-j) , 24ma* 9 = mvo2ak + 2mvoa(-k) > 6-0 
сэр 24та?® = 4mvoak + 2mvoa(-k ) = decur 
9 12a 
r2 V 20, (18 ma? + ma?42m4e?) à = 4mvoak + 2mvpak > ө- 5 ой 
а 
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Chemistry PART - II 


SECTION - A 


1. 


Due to non availability of d-orbitals, boron is unable to expand its octet. Therefore it cannot 
extend its covalency more than 4. 


BaCO; + 2HCI > BaCl + НО + СО, 
ZnS + 2НСІ > ZnCl + Н;5 


A 
2Ag2CO3 777 7” 4 Ад + 2CO; + О, 
552 gm Ад9>СОҙ > 432 g of Ag 


432 
7. 2.76 а Ад>СОҙ > 
9 A9203 552 


x 2.76 = 2.169 


МО in iron complex has +1 oxidation number. 
Thus, a+5x(0)+1+1x(-2)=0 
-а-4 


It is called Zinc blend 


From left to right in a period acidic character increases due to increase in electronegativity. 


H 


| 
C,H, — C — NH, 


| 
CH 


3 


Roult’s law for ideal solutions can be represented in the above two given ways. 


Hund’s rule. 


Addition of Вг» in CCl, is anti addition. 


In the original compound 

Z atoms > form CCP 

X atoms > present in tetrahedral void. 
Е - 2 0.25) 

Y atoms > present in octahedral void 
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Е = 200 05) 
rZ 200 


Assuming, all voids are occupied, formula of the original compound = XsY4Z;. 
On removing atoms along one body diagonal, 

We lose > 2Z atoms, | 2X atoms, 1Y atom (body centre) 

-. The new formula becomes ЭХ Y3Z3.75 

Simplest formula  XsY4Zs 


14. On removing atoms along another body diagonal, we lose 
> 27 atoms 
>2X atoms 
-. The new formula becomes = Х4Үҙ235 
Simplest formula = Ха Үс 


fe. аны ан у 
= + 
bane 111 
[Base] = 2:15509 = o 
500 


Let ‘a’ milli moles of (МН,)25О, 


ax2. 


ШТ? арыш 
[МН] 500 


- [Salt] = [NH47] 


pH = 9.26 + log | Б | 


2а/500 


шэн 


8.26 = 9.26 + log | 
2а 


а-25 
-. Moles of (NH4)2SO,4 added = 0.025 


17. Solution (1) > CH,COONa + НСІ——» CH,COOH + NaCl 
1 1 0 0 
0 0 1 1 


No.of moles 1 
Volume of solution 1 


[w]-0« - oJ - c - К, 


i.e. pH; = -2109 K,= spk, 


- [CH,COOH] = 


Solution (1) > CH;COONa + CH,COOH 
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It is buffer. 


СН,СООМа 
ЭН Бо алы л OIN 
аа «алаан 


рН, = pK, + log: 


pH» = pKa 
pH, 1 
“рн; 2 


НА + ВОН <= BA + H,O 
18. 1-0 а 12х01 0 0 
t-eq(a-1.2) 0 1.2 1.2 
Мед of HA = Мед of BOH at end point 
A= 26.6 x 0.1 = 2.66 
г. Мед of HA left = 2.66 — 1.2 


Salt 
Now, pH = pK, + log ELLO 
[Acid]left 
1.2 
5 =—log Ka + log ————— 
НЕ овет) 


Ka = 8.219x10° 
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Mathematics PART - 111 
SECTION - A 
1. We can assume that ОР апа OR are х-ахі and y—axis respectively. y 


Let OP =a, then ar(sq. ОРОВ) = a? 
coordinates of M and N are (a. a) and Е а) respectively 


a 
а - 2 
. аг(ломм) = 1) 2-38 
2а 8 
Sra 
2 
. 8_k 
`3 6 
«k= 16 
2. Equation of the two circles be (Х-1) + (y – r}? = r^ i.e. 


x? + y? — 2rx — 2ry + г? = 0 where г = г; and гг. Condition of orthogonality gives 
2n, + 2г› = 12 +2 

> 4ц =r? +012 

Circle passes through (a, b) 

= а? + b^-2ra-2rb + 2 = 0і.е. 12 -2r(at+b)+a°+b°=0 

гү + r2 = 2(a + b) and гло = a? + b? 

-. 4(a? + b?) = 4(a + b)? – 2(a? + b?) i.e. а? – 48b + b° = 0 


3. f(x) is a decreasing function and for major axis to be x-axis 
ҚК + 2k + 5) > f(k + 11) 
— Kk 4 2k4+5<k411 
->К е (-3, 2) 


4. f(x) = 2 sin? Ө + 4 cos (x + 0) sin x sin Ө + cos (2x + 20) 
= 2 sin’ Ө + cos (2x + 20) + 2 cos (x + 0) cos (x — 0) — 2 cos? (x 0) 
= 2 sin’ Ө + 2 cos? (x + 0) — 1 + 2 cos? x - 2 sin? 0 — 2 cos? (x + 0) 
= cos 2x 


2 2 (х) =f? & x) = cos? 2x + sin? 2x = 1 
n+1 n n- 
5. Consider the function f(x) = 20* ,8Х , 82% , ^ + on цах 
+1 n n-1 2 
Then (0) = 0 and f(1) -0 


Hence f'(x) = 0 has at least one solution in (0, 1) 


6. fog(x) = ve” -1 
2 
$ =f -i= [> "d (where Ve“ -1- t) 


+ 


-2t-2tan t C = 2/6 —1~-2tan-"(Ve* —1)+ C = 2fog(x) - 2tan (fog(x))+C 
1 A+B=2+(-2)=0 


——— eee 
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2 2 2 
2 
7. Area = ІШ x «tan! x)dx = xin х -fi dx + xtan™! xh el a: dx 
1 1 


2 
ТЕХ 


ара on detente 523 
2 2 4 


8. Letx+y=v 


9. l+f = (4+15)" 
Let g -(4- M15) thend<g<1 
|f 2. "C54" + "C,477 415 + "0,4745 + "C, 4 (15) +... 
g= "C4" - "C4 154 "6,415- "C348 (15). +... 
.1+ї+0=2 ("C,4" + 7647-45... ) = even integer 


2 O<f+g<2 
>f+g=1 


— 1 —f = g thus I is an odd integer 1 -f = g = (4- 15). 
(1+ f)( 1-5) = (+1) g=1 


12 3 
10. A) Р(Е)-1-Р(ВВН)-1------ 
(A) PE) =1-P(RRR)=1-[2.2.3] 
212 1 
В) P(E2) = 3P(B R R) = 3.—.—.—-— 
(В) P(E2) ( ) 445 5 
P(R RR) 
C) P(E2) = P(R R R/R R RU BBB) = 
SEREAS 2888). S(RRR)«P(BBB) 
ВРВ АЕ pee se et 
345 20 0.1+0.4 5 
(р) P(E,)=1-P(B ВВ)-1-2-3 
5 5 
11. |2 - i Re (z)| = |z – Im (2) 
Let z = x + iy, then x + iy — ix] = x + iy -y| 
i.e. х2 + (у – х)? = (x-yf «y 
i.e. х2 = у? 
i.e. y = +x 
12. (. — (8, 82) - (а, +аз)+у(аз  à4 –2а,)+аз 684 


=0 
i.e. (,-1)8, + (1-X ^ p - 2y)&s +(u+y+1)a, + (у+ӧ)а, 20 
Since à,, а, аз, а, are linearly independent 

л А= 1= 0, 1-А+р- 2у= 0, р+у+ 1 = 0, уү+ӧ = 0 
.е. А = 1, = 2у, р+у+1= 0, ү+ӧ= 0 


А 2 1 1 
i.e. A = 1, y=- ӧ = 
Аар шан а 
т 
13 оу = 05e 3 
= oF = оз 
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> 020205 = 020205 


=» (0502 = 405 


14. Since ip is real 
2. В is purely imaginary 


^d 4-2 = +2(-1+i) 
a 


16. Equation of the second plane is —x + 2y – 32 + 5 = 0 
2(-1) + 3, 2 + (—4)(-3)> 0 
2. origin lies in obtuse angle (2 x 1 + 3(-2) - 4 x 3 + 7)(-1 + 2(-2) -3 x 3 + 5) 
-(2-6-12-7)-1-4-9-5)>0 
-. P lies in obtuse angle 


17. 1х2-2х1-3х3-0 
-. Origin lies in acute angle 
Also (2 + 2(-1) - 3(2) + 5)(2 x2 — 1 + 3 x 2 + 1) = (-1)(10) <0 
-. P lies in obtuse angle 


18. 1-4-9«0 
-. Origin lies in acute angle 
Further (1-4-6-2)/1-4-6-7)-0 
-. The point P lies in acute angle 


SECTION - B 

; 2,2_„2 
1. (Aj Since cosas SB. have D te ы Б 
2sinC 2bc 2c 


orb? + с2 – а? = Б? огс? = а? 
Hence с = а апа so the ЛАВС is isosceles 
(B) cos А (sin B - sin C) + (sin 2B — sin 2C) 2 0 
or cos А (sin B — sin C) + 2 sin (B — C) cos (B + C) = 0 
or cos А (sin B — sin C) —2 cos Asin (B - C) 20 
г. either cos A = 0 > A = 90? 
or (sin B —sin С)- 2(sin В cos C – cos B sin C) = 0 
^. (b- O) [ оос za 
2ab 2ca 
or a(b —c) -2(b^ —c?) = 0 
= (b-c)[a-2(b-«c)]-0 
^ b-c=Oorb=c 
г. Isosceles 
(C) Combine first and thiral and put the value of cos B 


2 ic^-a?-b^ a? +b? 


Г .(6) + 
ас р 2са абс 
or 4b? + c? + a? – b? = 2a? + 2b? 
х ^wo d. 
2. ZA = 90? 
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sin(A-B) k?(sin? A - sin?B) 
sin(A+B) k? (sin? A + sin? B) 
ог SIN(A-B) _ sin(A - B)sin(A +B) 


(D) 


by sine formula 


sinC sin? A + sin? B 
or sin(A zl 1 sinc | z 
sinC sin? A + sin? B 


.. Either sin (A — B) = 0 

7 А = Bi.e. Ais isosceles 

or sin? A + sin? B = sin? C or a? + b? = c? 
2. A is right angled 


(А) x* - (3k - 1)x + 24 - 38k -2 > 0 
= [x - (k - 2)]x - (2k + 1)] 2 0 


k-2NA 417 2К+1 21 4710) 
| 


Hence 2к+1>1апаК-2<—1 
i.e.k>Oandk<1 
- k e [0, 1] 
260011 
(В) 1+a>2 Ja (AM > GM) 
14b > 24b 
1+с > 24/с 
14d» 24d 
- (1 +а)(1 + 6)(1 + с)(1 + а) > 16-/арса =16 


г. Minimum value = 16 
2 


(С) 552-5х 


= be 
X 


x? «2x42 
L——————» 


0 
Х 
=> G^ 1.6 
Х 
=> x е (0, о) 
(D) f(x) = x? + Зх + 1 and g(x) is inverse of f(x) 
f(1)25 
-. g(b) = 1 
л g'(f(x)) = ic 22 
(х) (3x2 +3) 
2 0(10))--1- 
$ 84100255: 
(Бу— 1 
> g'(5)= 6 
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= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section — A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 
Section — A (05 — 09) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


. Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
be awarded. There may be one or more than one correct choice. No marks will be given for any 
wrong match in any question. There is no negative marking. 


. Section - C (01 — 08) contains 8 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
e=16x10°C 


Charge of electron 


Mass of electron 


m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 1075 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal K тог” 


Avogadro's Number N, 
Planck’s constant h 


1 Faraday 
1 calorie 


6.023 x 10? 
6.625 x 10 7* J.s 
6.625 х 1077 erg.s 
96500 coulomb 
4.2 joule 


1 ати 1.66 x 1077 kg 
1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N-7, O-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Ве-9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Pb=207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A large empty container is sliding without friction down a smooth 
inclined plane of inclination 0. From a point on the bottom of container a 
particle is projected with speed u with respect to box at an angle a with 
the bottom of container. The velocity v of the particle relative to the box 
after time t is 
(A) ucosa i + (u sin a — gt) | (В) (и cos a -gt sin 6)i + (u sin a-gt cos 0)] 


(C) u cos a i + (u sin о- gt cos 0)j (D) u cos ai +usinaj 
2. A block pulley arrangement is shown in the figure. 
If f; and 1; represents frictional force acting on the 
block A and B respectively then choose the correct 
statement. (given g = 10 m/s?) 
(A) T; = 100 N, T2= 10N 
(B) fi = 10 №, # = 450 № 
(С) Т. = 50 №, Тз = 50 № 
(D) fi = 50 №, Т = 50 N 


3. A simple pendulum of bob of mass т and length / has опе of its ends fixed at 5 


the centre О of a vertical circle, as shown in the figure. If 0 = 60° at the point Р, m 
the minimum speed u that should be given to the bob so that it completes 
vertical circle is 


(А) Jot (В) 4207 


Space for Rough work 


— —— —— —— — MA gp 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-IV(Paper-2)-PCM-JEE(Advanced)/14 4 


4. А rod of mass т and length 7 is lying along the y-axis such that one of its ends is at the origin. 


Suddenly an impulse is given to the rod such that immediately after the impulse, the end on the 
origin has a velocity voj and the other end has a velocity 2voj. The magnitude of angular 
momentum of the rod about the origin at this instant is 


2 3 
A) - ё B) — ё 
055 НМ (B) 5 mvo 
5 7 
C) > туо/ D) — mvo 
(© 0 (D) = 0 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


5. A particle of mass 'm' is attached to the rim of a uniform disc of У 
mass 'm' and radius R. The disc is rolling without slipping on a Am 
stationary horizontal surface, as shown in the figure. At a 
particular instant, the particle is at the top most position and D C? Vo 
centre of the disc has speed v, and its angular speed is о. 
Choose the correct regarding the motion of the system (disc + О B х 
particle) at that instant. 


(A) Vo= oR (B) kinetic energy of the system is ту; 


(С) speed of point mass m is less than 2vo (D) [ў = 1 = |V- Vp | 


6. Consider one dimensional collision between two identical particles A and B. B is stationary and A 
has momentum P before impact. During impact, B gives impulse J to A. Choose the correct 
alternative(s) 

(A) the total momentum of the (A + B) system is P before and after the impact and (P – J) during 
the impact. 
(B) During the impact, A give impulse -j to B. 


(C) The coefficient of restitution is сн 


(D) The coefficient of restitution is 5-1 


Space for Rough work 


— — ——— —— — — —M—MÓÀ——MÁ———M—ÁÁ 
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In the figure shown ŠR, 

(A) currents in R4 and Rs are equal 32 

(B) current іп R2 and Аз are equal Е K 

(C) current іп В; is equal to the sum of currents in Аз, R4 and Rs т Re 22 

(D) current іп В; is equal to the sum of currents іп А, R4 and Rs AA үч " 
Эр 5 iu 


Energy liberated in the de—excitation of hydrogen atom from 3" level to 1% level falls on a photo- 
cathode. Later when the same photo-cathode is exposed to a spectrum of some unknown 
hydrogen like gas, excited to 274 energy level, it is found that the de-Broglie wavelength of the 
fastest photoelectrons, now ejected has decreased by a factor of 3. For this new gas, difference 
of energies of 2" Lyman line and 1% Balmer line is found to be 3 times the ionization potential of 
the hydrogen atom. Select the correct statement(s) : 

(A) The gas is lithium. 

(B) The gas is helium. 

(C) The work function of photo—cathode is 8.5 eV. 

(D) The work function of photo—cathode is 5.5 eV. 


The SI unit of inductance, ‘henry’ is the same as 
(A) weber/ampere (B) volt-second/ampere 
(C) joule/(ampere)? (D) ohm-second 


Space for Rough work 
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SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 


q r 8 t 


р 
іп two columns, which have to be matched. The statements іп Column lare д (Р) (4) Ө (8) Ө 
labelled А, B, С and D, while the statements in Column II are labelled р, а, 
r, s and t. Any given statement in Column І can have correct matching with Б (в) © ©) СЭ © 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles С (Р) (а) (ғ) (5) (9 
corresponding to the answers to these questions have to be darkened as D 
illustrated in the following example: Œ) © © Ө © 
If the correct matches are А – р, s and t; B — q and r; C — p and q; andD-s 
and t; then the correct darkening of bubbles will look like the following: 
1. Longitudinal waves are produced in five identical rods in different situations. Their mode of 


vibration and fixed points (with bold point) are shown in the column ll, and their frequencies are 
given in the column 1, match the frequency in the column | with the appropriate situation in the 
column II. Each of the rods has length 1 m young’s modulus of elasticity, 2 x 10'^ N/m? and 


density 5 x 10? kg/m?. 


Column- Column-Il 

(A) 10 KHz (p) Second overtone 

(B) 15KHz (9) € 
Fundamental mode 

(C) 25KHz (r) oSm 

C 
First harmonic 

(0) 45 KHz б) < 

Fundamental mode 
(t) 2/3 m 


Third harmonic 


Space for Rough work 
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A spherical interface whose radius is 
R separates the two media, | and II 
as shown in the figure. The refractive 


Medium II 
(19) 


Medium | 


(ия) 


Positive 


index of medium | is ш and that of =“ C (R, 0) X-axis 
medium Il is цо. Now match the 
column | with column II [Consider ыды 
the pole ‘O’ as the origin and interface 
principal axis as the x-axis] 
Column | Column Il 
(A) Object is kept at point (—a, 0) (p) Image may be real 
and ш < рг 
(B) Object is kept at point (-а, 0) (q) Image may be virtual 
and ш > рг 
(С) Објесііѕ kept at point (+a, 0) (r) Тһе position of image may be in between the 
and ш < u2 position of object and origin. 
(D) Object is kept at point (+a, 0) (s) Тһе position of image may be in between the 
and ш > po position of object and centre of curvature of 


interface. 


Space for Rough work 
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SECTION - C 
Integer Answer Type 
X Y ZW 
(OIOIOJO, 
This section contains 8 questions. The answer to each of the questions is a single-digit ӨГ 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question ӨӨӨ 
numbers іп the ORS have to be darkened. For example, if the correct answers to question ОООО 
numbers X, Y, Z and W (say) аге 6, 0, 9 and 2, respectively, then the correct darkening of OCOC 
bubbles will look like the as shown. СТОЮ 
(202020) 
ОООО, 
1. Іп а young’s double slit experiment one of the slits is covered by a thin 
film of thickness t = 0.04 mm, and refractive index u = 1.2 + Si 
9x10 "^m? Р 
ES M where, à is the wave length in meter. A beam of light Ж B 
2 


consisting two wavelengths 24 = 400 nm and л = 600 nm falls normally | 
on the plane of the slits. Find the distance between two central maxima 

in milimeter. Distance of screen from slits is 400 times the separation 
between the slits. 


2. Two particles A and В are located at points (0, -10У3) and (0, 0) in xy plane. They start moving 
simultaneously at time t = 0 with constant velocities v, = Бі m/s and Ув = -5V3j m/s, 
respectively. Time when they are closest to each other is found to be K/2 second. Find K. All 
distances are given in meter. 

3. Two ideal solenoids of same dimensions. One is air cored with A = С 
600 turns while other is Aluminium cored with 200 turns 
(relative permeability of Aluminium is 3), are connected in a 
circuit as shown in the figure. The switch S is closed at t = 0. F p zt |! B 
Find the ratio of potential difference across air-cored solenoid 
to that of Aluminium cored solenoid at any time t. 

4. The circuit shows a resistance R = 0.010 and inductance 


L = 3mH connected to a conducting rod PQ of length / = 2m 
which can slide on a perfectly conducting circular arc of 
radius / with its centre at P. Assume that friction & gravity 
are absent and a constant uniform magnetic field B = 0.1T 
exists as shown in the figure. At t = 0, the circuit is switched 


on and simultaneously an external torque is applied on the 
rod so that it rotates about P with a constant angular velocity 


L = 3mH 
в = 2 rad/sec. Find the magnitude of this torque (in N-m) at t = (0.3 In2) second. 


Space for Rough work 


R 20.010 
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Two sound waves of frequencies 100 Hz and 102 Hz and having same amplitude ‘A’ are 
interfering. A stationary detector, which can detect waves of amplitude greater than or equal to A, 
So, in a given time interval of 12 seconds, find the total duration in which detector is active. 


Two identical metallic sheets each behaves like a black body are kept parallel to each other with 
small separation between them in vacuum. Thermal energy is generated at a constant rate P in 
one of the sheets by a passing electricity in it. In steady state, temperature of the other sheet is 


found to be constant is 300K. Find the value of P in Kilo-Watt. 
3 


(Given area of the plates A = ш m^and o= Tao” w/m?K^) 


7x27 
In the adjacent figure, ABCD are four points in a smooth horizontal plane 
representing the four corners of a square of diagonal 20 cm. A very small х 
object of mass 14 gm placed at the centre of the square connected to 
points A, B, C and D by four elastic strings of same dimensions but of ЖА 
different moduli of elasticity as shown in the figure. Natural length and 9 с 
cross-sectional area of each string аге 10 cm and л? x 107 т? respectively. 
The mass is slightly displaced from equilibrium and then released to 
perform SHM along the diagonal AC. (Y; = 9Y, Yo = 4Y, Үз = 16Y and Ү; = 


4Y, where Y = 4.9 х 10° N/m’). The time period of oscillation of object is К 
millisecond. The value of K is 


Two identical equi-concave lenses made of glass of reflected index 1.5, 
placed in contact has power P. When a liquid of refractive index p is filled in 
the gap between the concave lenses, the power becomes of initial value(P/3). 1 2 


The value of pis K, Find the value of K. 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 4 multiple choice questions numbered 1 to 4. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


1. The correct order of reagents required to bring the following change is: 
COOH 
OH 
(A) H3O* ; КОМ: NBS ; K2Cr207/H* (B) K2Cr2Oz/H* ; СІ/КОН; CH3MgBr ; H3O* 
(C) conc. H2SO, ; NBS ; KCN ; H30* (D) Conc. H2SO, ; NBS ; CH3MgBr ; K2Cr;Oz/H* 
2. 1 mole of a gas AB; present in 10 It container at pressure 2.5 atm and 273 K temperature. On 


increasing the temperature to 546 К, AB; dissociates into AB2(g) and B»(g). If the degree of 
dissociation of ABs is 8096, then final pressure at 546 K is : 


(A) 5 atm (B) 1.25 atm 
(C) 10 atm (D) 6.25 atm 
3. 1 mole of each of Саб», А!,Сз, Mg;C; reacts with excess water in separate open flasks work 
done during dissolution shows the order : 
(А) СаС» = МогСз < Al4C3 (B) СаС, = Mg2C3 = Al4C3 
(С) Mgz2C3 < СаС: < Al4C3 (D) МогС: < Al4C3 < СаС» 
4. In which of the following pairs the two species are not isostructural? 
(A) РС” and SiCl, (B) PFs and BrFs 
(С) АР,” and SFs (D) СОз2 and NOs" 
Rough Work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


5. Which of the following reactions are correctly matched with products (major)? 
ї 
С 
ph r 
(i) C—Ph 
(A) PhMgBr š 
(ii) Н,О” Ph 
T 
MOREN @ CHL 
(B)PhMgBr ——————- eee : Ph—C—CHh3 
(ii) Н.О (ii) Нҙ0 | 
СН, 
О 
0) мо 
(С) PhMgBr »- Pure enatiomer 
(ii) HzO” 
CH CH 
ES В : 
(D) PhMgBr z РПСН:,СН,ОН 
(ii) НО 
6. For 12 + 2e. > 217, standard reduction potential = +0.54 volt. 


For, 2Br > Br» + 2e , standard oxidation potential = — 1.09 volt 
For, Fe > Fe** + 2e , standard oxidation potential = +0.44 volt 
Which of the following actions are spontaneous: 


(А) Вг + 217 > 2Br + Io (В) Fe + В > Ғе? + 2Br- 
(C) Fe +1, > Fe” + 217 (D) l2 + 2Br > 2I + Bro 
7. Which of the following will respond to positive chromyl chloride test? 
(A) CuCle (B) ZnCl. 
(С) НОС; (D) AgCI 
Rough Work 
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О 
| 
8. NH, — CH — C — NH — CH, — CO,H 
| 
CH, 
Identify the amino acids obtained by hydrolysis of the above compound : 
(A) Glycine (B) Phenylalonine 
(C) Alanine (D) Glutamic acid 
9. Which of the following reaction produces N, ? 
(A) NH,CIO, —> (В) KIO, + NH, ——. 
(C) HN; + HNO, > (D) NH,OH + СиО > 


Rough Work 
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This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


13 


SECTION-B 


(Matrix Type) 


illustrated in the following example: 


AITS-FT-IV(Paper-2)-PCM-JEE(Advanced)/14 


с с he > 


If the correct matches are А-р, s and t; B — q andr; C — p and q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


1. 


Match the Column — I with Column - Il: 


Column - I(lonic solid) 
ZnS 


NaCl 


CsCl 
) CaF, 


Match the Column — | with Column - II: 


Column – l(compounds) 


(A) ASF; 

(В) 5,0,7 
(C) BF, 

(D Н,С-5Е, 


Rough Work 


Column - II(their Properties) 


Limiting  =0.414 
r 


Frenkel Defect 

Crystallographic C.N = 4 
Insoluble in water 

8 nearest neighbours of the cation 


Column - II(characteristics) 
sp? 
3 
Sp 
Back bonding 
sp^d 
Coordinate bond 
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SECTION - C 
Integer Answer Type 
X Y ZW 
(5) 
This section contains 8 questions. The answer to each of the questions is a single-digit 2828 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question ӨӨӨ 
numbers іп the ORS have їо be darkened. For example, if the correct answers to question ОООО 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of (S969) 
bubbles will look like the as shown. СТОЮ 
(202020) 
ОООО, 
1. Тһе total number of cyclic, structural isomers for a compound with molecular formula CsH:o 
is 
2. The equivalent weight of Zn(OH)» in the following reaction is equal to its М/х: 
n (ОН); + HNO; > Zn(OH) (МОз) + Н;О 
X is equal to 
3. The number of ions formed when cuprammonium sulphate is dissolved in water is 
4. How many visible lines are emitted during transition from 5" orbit to ground state in hydrogen 


emission spectrum? 


5. The half life of two samples of a substance is 50 sec and 200 sec at 0.4 M and 0.1M 


concentrations, respectively the order of reaction is 


Rough Work 
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7. 
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Et Ph CH; | Ph 


HO 


Н,80, 
OH 


Et Ph CH3 Ph 


How many products are obtained in the above reaction. 


The total number of pi-bonds in pyrene responsible for its aromatic behaviour are: 


OH /H;0 


O 
Double bond equivalent of final product is 


Rough Work 
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Mathematics PART - III 


SECTION - A 


Straight Objective Type 


This section contains 4 multiple choice questions numbered 1 to 4. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


If ay, 85,83 ..... are in A.P. and b, = ak + акы + ..... + Qna (k = 1, 2, 8 ..... ), then b, + bo +..... + b, 
is equal to 

(A) n(n + 1)а, (B) (n - 1)па, 

(С) п?а, (D) (n + 1)а, 


If for |2— 1] = 1, z - 2 = kz tan(arg.z), then k is equal to 
(A) - 1 (B)i 
(C) 1 (D) 2 


Tangents PA and PB are drawn to the circle x^ + у? = 4 from an external point P lying on the line 


y = x such that the angle 0 between the tangents satisfies 35 0x =. The co-ordinates of the 


point P, if the perimeter of APAB is maximum for all 6 are 


2/2. 2/2 
А В)|--.,-- 
(А) (242, 2/2) в (22, 22 
(C) (2, 2) (D) none of these 


The reflection of the complex number T in the straight line z(1 +i) = z (1— 1) is 
-1 


E ge 
3-1 —3 +i 
(je зуу 
3-1 -3 +1 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


Two players A and B toss a coin which has a probability p of showing head (0 « p « 1), in the 
cyclic order A, A, B, A, A, B, ..... till a head appears. Let x denotes the probability that A gets the 
head first and y that of B, then 

(A)x+y=1 (B) x > y for all p 


(C)x> 5 for all p (Dy» 5 for all p 


Let a, b, c be the sides of a triangle whose perimeter is P and area is A, then 
(A) Р? < 27(b + c- a)(c +a- b)(a +b- c) (B) P? < 3(a? + 62 + c?) 
(C) à? +b? «c^» 44/3 А (D) P^ < 256A? 


A plane meets the co-ordinates axes in A, B, C such that the centroid of the triangle ABC is the 
point (1, r, r^). If all such planes must pass through the point (t, t, t) for all r є R — {0}, then t can 
satisfy 

(А) 0<1<4 (В) 1 <1<4 

(C)2<t<3 (О)0<1<4,1=3 


The value(s) of 0 satisfying the equation [sin(cot ^ cos tan! х)] = sin Ө, (where x є В and [.] 
denotes the greatest integer function) is/are 


т 
(А) 0 8) 2 
(С) л (о) = 


Let f(x) = (ax + b)cos x + (cx + d)sin x and f'(x) = x cos x for all x є R, then 
(А)а= – 1 (В) b=1 
(С) c» 1 (р)4--1 


Space for rough work 
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SECTION-B 
(Matrix Type) 


This section contains 2 questions. Each question contains statements given 


in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


с с he > 


illustrated in the following example: 


If the correct matches are А-р, s and t; B — q andr; C — p and q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


1. Match the following Column- with Column-ll 


Column – 1 
(А) Two sides of a triangle are given by the roots of the equation 


х? — 5x + 3 = 0. If the angle between these sides is 2 then the 


product of inradius and circumradius of the triangle is 

(B) In a triangle ABC, if the radii of ex-circles гч, гг and гз are given by 
rı = 8, r2 = 12 and ra 24, then value of the side a is 

(C) Let a be a positive integer not exceeding 10, then the probability that 
the equation x? — 2(a? — 1)х + 2а? — 7a + 3 = 0 has one positive and 
one negative roots is 

(D) Let (a, B) be a point from which two perpendicular tangents can be 
drawn to the ellipse 4x? + 5y? = 20. If F = 40 + ЗВ, then the maximum 
value of F 


2. Match the following Column- with Column-Il 


Column - 1 
(A) The coefficient of two consecutive terms in the expansion of (1 + x)" 
will be equal, then n can be 
(B) If 15" + 23" is divided by 19, then n can be 


(С) “Сасы "СІР "0: 5 — ..... is divisible by 2", then п сап 
be 

(D) Ifthe coefficients of T,, Туу, Т,» terms of (1 + x)"* are in A.P., then 
ris less than 


Space for rough work 


(р) 


Column - Il 


12 


oo | № 


Column - Il 


(p) 


9 


12 


14 
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SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 8 questions. The answer to each of the questions is а single-digit 520 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO) 
numbers in the ORS have to be darkened. For example, if the correct answers to question ()@(@@ 
numbers X, Y, Z and W (say) аге 6, 0, 9 and 2, respectively, then the correct darkening of (99) 
bubbles will look like the as shown. OOOO 
OOO® 
ОООО, 
1. If the function f(x) = 2x? – ах? + 12а?х + 1 has a local maximum at x = x; and a local minimum at 
X = X? such that x; = х2, then a is equal to 
2. If positive numbers x, y, z are in A.P., then the minimum value of Ziy y VEA ы equal to 
2у-х 2у-2 
3. Тһе number of odd proper divisors of 24300 is N + 11, then N is equal to 
4. The number of solutions of the simultaneous complex equations |z — 3 – i| = 2 and 
 -2-1-1 2-4-3|-616 
5. The number of normal(s) to hyperbola which can touch its conjugate is equal to 
6. Let z be a complex number satisfying |z – 3| < |z - 1, z – 3| < |z – 5], |2 - i| € |z + i| and 
|2 — i| € |z — 5i]. The area of the region in which z can lie is equal to 
2 2 
7. For у = cot! кр: 5 stan (3 a). the value of ША at x = 1, is equal to 
loge/x 1-біпх ах 
x+8 
8. For real valued function f(x), f(x) + f(x + 4) = f(x + 2) + f(x + 6), g(x) = | f(x)dx. Then g'(x) is 
X 
equal to 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST -IV 
(Paper-2) 
цэ PHYSICS CHEMISTRY MATHEMATICS 
1. |C С C 
2. с D B 
3. |B A A 
4. с B D 
5. |A.B,D A, B, D А,В,С 
6. В,С А,В,С B,C 
7. |A,B,C,D A,B B,C 
8. (В,С A,C A,C 
9. |AB,C,D A,B,C B,C 
(А)-» (q, г) (В) (5) |А > (9, г) B — (р) | (A) > (t), (B) (p). 
1. |(C)O (p) (D)> (t) C > (t) D — (r, s) (C) > (s), (D) > (q) 
(A) > (p а)|А - (9, Г) В — (9, 1) | (А) (р, г), 
> | (В) э (9, г, s) С > (р, r) D (р, $) (В) (р, г), 
(С) > (юр, q n (С) > (q), 
(D) > (q, г, s) 5 (D) > (9, г, s, t) 
1 
2 3 1 4 
3. |3 2 6 
4. |4 3 2 
5 8 2 4 
6. |3 2 6 
7 1 7 0 
8. |5 4 0 


from Classroom /Integrated School Programs & 3723 Students from All Programs have been Awarded а Rank іп JEE (Advanced), 2013 
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Physics PART - | 


2. Ímax = fh "s fos = 150 + 450 = 600N 


Hence А апа В have no acceleration but block С has а tendency to move down. Hence Т; = 500 
М, fo= 450 М, Т = 50 N, Тз = 50 N, f= 0 N 


4 Ф = Уо and Vem = Хуу 
2 
> L= 1822 Le 
2) 2 12 2 
- mvol| 7+ M 3 MV ol 
4 1 6 
5 К= Kp + Kp A 
- ami[15]« ma LN 
- пу; 
7. Use rules of combination of resistances апа distribution of currents 
1 1 1 
8. Eoz?| 1 кы E 
0 | 4 0 (4 g 0 
Z=2 
М/А = З 
1 


SECTION - В 


12 
1. Velocity of longitudinal wave = Е RT - 20000 m/s 
x 


In situati f= 25 КН 

ituation (p) 5. am и 5 КН, 
4 5 

In situation (q) 3 ЕС! Х-2т 22 f=10 КН; 
2 

In situation (r) 4 as à = 2m 21-10 КН; 
эс 

In situation (s) à 1 4 л f=15 КН; 
— = — П À -—m 
4 3 3 

In situation (t) à 1 4 л Т-45 КН; 
— = — П À -—m 
4 3 9 
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SECTION -C 


1. Ax = (S;P - t) + pt - S;P 
0 = (SP — S;P) + (y -1)t 
=> азѕіп Ө = (n, -1)t 


18 (1-1) 
Y£ - qu, - 
ae (ш Бин 
- 5mm 
2. As observed by В motion of A is along AM and ВМ 


is the shortest distance between them. Relative 
displacement of A w.r.t to B is AM = AB cos 30° 
Vag 75i - 54/3] 


б, _ АМ _ 104/3 соѕ30° 


Time taken (t) = 


3 РЕК 10 
- 1.5 вес 
АА ТАУРАТ 
3. |, авын qu oreet 
2 2 
Since V = арт, So 
dt 
Өсиетте - (800 cee 
V L, (N) m 200 3 
4. The half of the maximum current is equal to 
2 
ің = EO att- L n2 
4R R 
2 4 
The torque at this instant = ын =4N-m 


5. yi = А біп ot 
У2 = А ѕіп Mat 


Yr = 2Асоы aot fonteto] 
2 2 


Resultant amplitude A, = 2A9|cos(Aw)t/2| 


Ао) Е ШЗ 
2 2 4 

е 5: 1; 
2 3 6 


In one cycle of intensity of 1/2s, the detector remain idle for 


— ——  ——— — —————XÁ— M —MMT——M———ÓÓ— 
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1 1 1 
2|--- |S =—sec 
е 


1 1 
-. In Уг sec cycle, active time is (1-4 - 1/3 бес 


| 2 5552 (1/3) 
z. In 12 sec interval, active time is 12 x = 8 sec 
(1/2) 
6. Р = 20AT; — сАТ} (steady state condition of sheet 1) — ...(i) l 
and 2cAT; = cAT; (steady state condition of sheet Il) ...(1) 
2 P= ScAT? 
=3kW 


7. T2m e. LN 
9YA 16YA 
тё |1 1 
=л|,|—||—+— 
БАН 


_ Tn m4 

~ 12V YA 

m = 144 x 10? kg 

= АО = ВО = CO = DO = 10x 10° т 
А = л? х 10° т? 


Y 2 4.9 x 10? 

7л ||44x10?x10x10? 7л 12 1 ho? 
T= = x x 

121 n?x10°®x49x10® 12 л 7W108 
-1х107 
=1ms 
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Chemistry PART - Il 
SECTION - A 
1 Br CN 
Conc. H5SO KCN 
| | onc. H2904 (0 NBS Cx : em 
OH т 
H30 
| COOH 
( э 
2. 2AB(g) = 2А) + B; 
t=0 0.1 то1/1 0 0 
t= eq 0.1 — 0.08 0.08 0.04 


Total no. of moles per litre (n/v) 2 0.14 


Р-(7хНхТ-0.14х0.082х546 = 6.25 atm 


3. In Al4Cs, three moles of СН, are formed. 
4. PF; has єр а hybridization (trigonal bipyramid) 
BrFs has ѕр?а? hybridization (square pyramidal). 
5. In case of (C) racemic mixture is obtained. 
7. Fact > Chromyl chloride test is not given by chlorides of Hg, Sn, Ag, Pb and Sb. 
1 hydrolysis, "6 07 OO | NL— КЕ 
rolysis — — 
8. — NH,—CH—C-—NH— CH, — COH — 2225 > бн, таре 
CH, Alanine 
9. 2NH,CIO, —N, + CI, + 20, -4Н,О 


lO, +N,H, +2H* э +N, +3H,O 
HN, +HNO, ——N, -М,О-Н,О 
2NH,OH + 4CuO —>N,0 + 2Cu,O + 3H,O 
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SECTION - C 
M.W 
2. W. =—— 
acidity 
2п(ОН) can replace only one ОН. 
3. [Cu (NH3)4] SO, < [Cu (NHs3)4]** + SO,” 
: (n, -n,)(n; - n, +1) 
| 2 
1 
5. rate oc —— 
[^] 
6. Pinacol-pinacolone reaction 
7. The central pi-bond is not in conjugation. 
OH 
8 О о 
2 
---- ---- 


НО 
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Mathematics PART - 111 
SECTION – А 

1. We have b, = (ак t.a) ala +(k-1d+a,+(n+k - 2)d] 
= 218, +a,+2(k -1)4) (d is the common difference) 


: n : n 
= 25 uri eem = [nes +па + d(n — 1)п] 


n? n? 5 
- pi +a, 4 (n-1)d] = 18 *a,]- n'a, 


2. Herez - 1 =e” 


- 2cos 9 o /2 
2 


ондор ХЭМ араг 
2 2 2 


id 


10/2 


апі2-2-2-1-і-еб-1--і-е”- “ГОР АТЫН sein e 
2 2 2 2 


Hence анаған 2 Secs ед аас 
2 2 2 
->К-і. 
3. ZOAB = ZAPO = 


Ф ю|Ф 


г. АР = BP = os and 
AB = 2r eas 
2 


-. Perimeter of AAPB, L = 24 cot + cos 2) 


dL 20 . J 
— = | -cosec* —- sin—- | < 0 
аг 2 2 


for all 0 є B =|. 
3 3 


-. Lis maximum when 0 - Ч and then OP = LI = 2. 


So, the co-ordinates of Р are (2r cos 45°, 2r sin 45°). 


4. The line is 2(1 + 1) = z(1 -i) orz(-1«i) + z(-1-i) = 0. 
If the reflection of a number о in the line az + az+b=0,b e R be о’, then 
оа+оа+ю = 0 
22-і (2+1)(3 +1) 141 
3-1 10 2 


So, ве)  (1-0-0 


Now о 


— —— — —— ———MM—————ÍÁ—á nut 
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Seay ey 


2 
: 1 -1-1 2-1 
> 0 
-1-1 2 -3-1 
Р(А (A wins) = P(H) + P(TH) + P(TTTH) + P(TTTTH) + 


p+qp+qp+qp+ ee (q-1-p), 
(р + д?р + afp + — )-(4р-4р-ар-.... ) 
р рч 1-4 q 

+ = апду=1—х=-——— 
іі” 1-а Тєр Ч 144407 
Мом 0 <р<1 => 0 <д < 1, ѕо, 1 + д> 42 = х>у 


Also, x>y=>2x>x+y=torx> > thusy <3 


6. іп AABC,b+c-—a>0,c+a—b>0,a+b-—c>0,s0 
b+c- -b b- 
шээг 128 yates 9) s (be -a) (ka b) ОТО. 
—P?227(b4c-a)(c«a-b)(a4 b - c) 
Also, 
(a+b+c)+(b+c-a)+(c+a-b)+(a+b-c) 


4 
> " > (16A) ^ = P > 4A'^ or P* > 256A 


> ((a*b«c)(b«c-a)(c«a-b)(a«b-c) 7 


Next, we know for a given parameter, equilateral triangle has the largest area, so the area of 
triangle 

2 
Ax Do (for equilateral triangle, a = b = c = p/3) 


Now, р? = (a + b + c)? = a° + b° + с? + 2(ab + be + ca) 
= З(а +b’ +0?) – 2(a? + b? + с? – ab - bc – ca) 
< З(а? + b? + c?) (equality holds iff a = b = c) 

43 a? +b? +c? 


Thus a < 28 20 20 = а? +02 + с? > 44/3 А 


7. Let the equation of the required plane be X us --1 


с 
The points А, В, C are (a, 0, 0), (0, b, 0) and (0, 0, c) and the centroid of AABC is (s. 5, 3 
Thus a = 3, b = 3r, c= 32, rz 0 
So, the equation of plane is LN UNI RD 
3 3r 4/2 


It passes through (t, t, t) 

so, (t - 3)? + rt + t = 0, clearly t #0 

for real r, £f —4(t-3)t>0,t#3>0<t<4,t#3 
whent=3,r=—1,so0<t<4 


8. We have sin(cot ' cos tan” х) = sin(cot™ cos Ө), where 0 = tan "x 
2 
samor a ee cus 
V1+ tan? 0 1+х° 2+х 
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1-х2 
2 


2 
Now for all x е R, 0< < 1, then [sin(cot ' cos tan! x)] = 25 22 | -0 


2-х 2+х° 


-. The equation is вбіп0-0->Ө-пл,пе| 


We have a cos x — (ax + b) sin x +c sin x + (сх + d) cosx = х соѕх Vx eR 
= (а + d) cos x + (c — b) sin x – ax sin x + (c — 1)x cos x = 015 an identity 
>a+d=0,c-b=0,a=0,c-1=0>a=d=Oandb=c=1 


SECTION - B 
(A) Let the sides a and b are the roots of х2 — 5х + 3 = 0, then a + b = 5 and ab = 3 
Also, ZC = Ж 
3 


1 а? +b? -c° 


| > ab-(a«b)?-2ab-c?^—c-4 
2 2ab 


Now, rR - abc _ 3x4 2 


2(a+b+c) 2(5+4) 3 
atta + lols + TT 24 
(С) Сімеп1 <а<10 

Also, for roots of opposite sign 24“-74-3-0 


(B) We have a= 12 


ог 5 <а<3=а= 102 


1 

5 

(D) (о, B) lies on the director circle of the ellipse i.e. on x? + y? = 9 
So, ме can assume a = З cos Ө, p = З sin Ө. 
Thus F = 12 cos Ө + 9 біп 0 = 3(4 cos 0 + 3 sin Ө) 
>-15<F<15 


-. Desired probability = E = 


n! Р п! 
(п—г)!г! (п—г—1)!(т+1)! 


(A) Let consecutive coefficients be "C, and "C, , 1. Then, 


1 1 
> (n-Di-r-Din- (-r-DKrs Dri 
>r+1=n-r 
=> п = 2г + 1 hence, nis odd. 
(B) E = (19 — 4)^ + (19 + 4)" 
2[Co19" + "C219" "?4? + ..... + "С,4"] when n is even or 
2| C919" + "С2:19"72.42 +..... + "Ch ,19.4^ ^ | when n is odd 
> E is divisible by 19 when n is odd 
(C) MGs doe Cr Cis + Шөлдегі _ 
= Coefficient of x"? in [0Co (1 + x)” — Т x (1-659 P Са + x) Эг 
- Coefficient of хт in | ^C, (1 + NN —!°С‹ x ((1 + х)®° + "OCDE 522] 
= Coefficient of x ` in [(1 + х) — 1] 
= Coefficient of x" in [2x + х°]'° 
=2 
(D) Т, = шаг ХОЛЫН = OX: Tree = Gey x 
By the given condition, 2 "C, = ' 4 


E 
О 
| 
+ 
О 
+ 
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14 14 
C, 4 C 1 
-> 2- ас + пс 
r r 
r 14-(r+1)+1 
т» 2- 
14-г+1 г+1 
Без 1151 
15-r r+ 
>r=9 


SECTION - C 


f'(x) = 6x? – 18ax + 12a? = 0 > x = a, 2a. 

Given хә = х2, so a cannot be negative. If a > 0, then local minimum occurs at x = 2a and local 
maximum at x = a. Thus x; = a and x2 = 2a 

= 2a- а? >a = 2 (if а = 0, f(x) is always increasing) 


2. Since x, y, z are in A.P., x + z = 2y and hence 
x+y ORE _х+у у+2 Y Y X E 
2y-x 2y-z 2 X X 2 2 X 
X х-2 Х-2 Z Е 3 
=—+ + 


+—=1+ + 
2 27 2x х 2(2 х 


21-43[A.M.2 G.M] 
— minimum value of the given expression is 4. 


3. 24300 = 2? 3° 5? 
Number of odd divisors = the number of terms in (1 + 3 + 32 + 3 + 3^ + 35)(1 + 5 + 52) 
=6+6 +6 = 18 
This also includes the factor 1. So the number of proper odd divisors = 17 


4. |z — 3 – | = 2 represents a circle with centre 3 + i and radius 2 
Iz —2 + || + |2 — 4 —3i| = 6 represents an ellipse with centre 
Е -1-4-3| 
2 
Also, the distance between foci = 2-/5 


=> eccentricity = 28 = 3 < 


г. Minor axis = 2 х 3 152 -4 
а 


ч diameter of circle = minor axis 
So, the circle touches the ellipse internally 


| = З +і апа major axis = 6 


1 


Normal to hyperbola at t is y — _ =t(x-ct) 2... (1) 
It touches xy = — c? 


Solving with (1), we sex [t (x-e) с =0 = Ёх? [S-a] +с2 =0 


2 
For equal roots, we have E -е) -4? =0 = (1-t*)?-4t* = 0 


=1%—-1—2°=0ог1%—1+2°=0 
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= = 2+ V8 or -21 v8 >tť=1+ 42 or—1+ 42 


2 2 
2-3|<|2-1|->2%- 2>4-х>2 ("2+ 2 = 2х) 
2-3|<|2-5|->2%2<8->х<4 


2-1(|<|-|->(2-2)<0-у>0 ("2-2 = 21у) 
[8-1 < |z - 5i| ->(2- Z) > 6 >y <3. 
Clearly the region is a rectangle of area = 2x З = 6 


The given function is 


_4{ 1+2Inx _4(3+2Inx 
y =cot +tan : 
1-2іпх 1-біпх 


Let tano = 2Inx, tano = 3 so that 


tan ^ tano 
4 алап fan « tano 
1-tanótanO 


y = сої 
1-іап ^ tano 
4 


- cot"! ЫН + ) 4їал”(1ал(0--0)) 


-2-Бөө|нөө-Т-ө-Тээала = constant 
4 4 4 


We have f(x) + f(x + 4) = f(x + 2) + f(x + 6) 
=> f(x + 2) + f(x + 6) = f(x + 4) + f(x + 8) 
— f(x) = f(x + 8), and hence g'(x) = f(x + 8) - f(x) 2 0 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron е=1.6х10'°С 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na 6.023 x 107° 

Planck’s constant h = 6.625 х 10718 

6.625 х 1077 erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Which of the following numbers has maximum number of significant figure? 
(A) 1001 (B) 100.1 
(C) 100.10 (D) 0.001001 


Two boys are standing at the points A and B on the ground, where AB - a. The boy at B starts 
running in a direction perpendicular to AB with velocity vi. The boy at A starts running 
simultaneously with velocity v and catches the other in time t then t is 


a a 
(A) —— (8) 
(уе +у VtVy 
а (0) EK m 
у-у, v? -vf 


1 


One end of a massless rope, which passes over a massless 
and frictionless pulley P is tied to a hook C while the other 
end is free. Maximum tension that the rope can bear is 360 
N with what value of minimum safe acceleration (іп ms ?) 
can a monkey of 60 kg move down on the rope 

(A) 16 (B) 6 

(C) 4 (D) 8 


Space for Rough work 
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4. 


A particle moves on a rough horizontal ground with some initial velocity say vo. If (3/4)" of its 
kinetic energy is lost due to friction in time to then coefficient of friction between the particle and 
the ground is 


у у 
А 0 B 0 
4 29% i 49% 
(С) Svo (D) Yo 
49% gto 


A block of mass m is placed on an another rough block of mass M and both are moving 
horizontally with same acceleration a due to a force which is applied on the lower block, then 
work done by lower block on the upper block in moving a distance s will be 


(A) Mas (B) (m+M) as 


(C) —as (D) mas 
A ball falls from some height above a horizontal surface. If the collision is elastic, the graph 


between speed (v) and time (t) upto the second collision looks like 
(A) v B) v 


t t 


Ball 1 collides with an another identical ball 2 at rest as shown in 


figure. For what value of coefficient of restitution e, the velocity of 2263 

second ball becomes two times that of 1 after collision? д,хММКОООЦШЦМЦА”М,” 
(А) 1/3 (В) 1/2 

(C) 1/4 (D) 1/6 


Space for Rough work 
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The radius of a planet is В, and a satellite revolves around it in a circle of radius Вг. The time 
period of revolution of satellite is T. Acceleration due to the gravitation of the planet at its surface 
will be 


2p3 3 
(д) 27.92 (в) — 2 
т? 4т2Т?в 

2p3 3 
(07-25 (бу Б 
т2ң2 Ax? T?R2 


A spherical object of mass 1 kg and radius 1 m is falling vertically downward inside a viscous 
liquid in a gravity free space. At a certain instant the velocity of the sphere is 2 m/s. If the 


coefficient of viscosity of the liquid is = N-s/m?, then velocity of ball will become 0.5 m/s after а 
T 


time 

(A) In4s (В) 21148 

(С) 3In 4 s (D) 21025 

There is an air bubble of radius R inside a drop of water of radius 3R. Find 

the ratio of gauge pressure at point B to that at point A. -B 
1 1 

A) = B) — 

(A) 5 (B) 2 (A) 
1 

C) = D) 1 

(С) 3 (D) 


A simple pendulum is suspended from the ceiling of an empty box falling in air near earth surface. 


The total mass of system is M. The box experiences air resistance В = -kV where v is the 
velocity of box and k is a positive constant. After some time it is found that period of oscillation of 
pendulum becomes double the value when it would have suspended from a point on earth. The 
velocity of box at that moment (take g in air same as on earth's surface) 


Mg Mg 
A) (B) = 

Mg 2Mg 
а. DE 


Space for Rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-IV-PCM-JEE (Main)/14 


12. 


A uniform vertical electric field E is established in the space between two large parallel plates. A 
small conducting sphere of mass m is suspended in the field from a string of length L. If the 
spheres is given a positive charge q and the lower plate is charged positively, the period of 
oscillation of this pendulum is 


L L 
(A) an |e (B) *, ЭТ@ЕТИӉ 
(С) 2л M (D) 2л E 
g- (qE/m) \ [9° + (qE/m)*]'* 


A source is moving on a circle of radius З m with constant angular velocity source 9 
о = 5 rad/s. If the observer is at a distance 5 m from the centre of circle, 
the time interval between maximum and minimum frequency received by 


i rver 
the observer is observe 


T 2 =i 3 
2 24/3 2 . 4/3 
(C) eo B (D) жіп B 


A | cm long string fixed at both ends, sustains a standing wave such that all the points on the 
string having displacement amplitude 1 mm (less than maximum amplitude) are separated by d 
cm. The string is oscillating in its third overtone then 


-2 (B) і 


d 
=6 (D) 


=3 


1-8 
d 
The air in a open pipe of length 36 cm long is vibrating with 2 nodes and 2 antinodes. The 
temperature of the air inside the pipe is 51°C. What is the wavelength of waves produced in air 
outside the tube where the temperature of air is 16°C? 


(A) 32.1 cm (B) 68 cm 
(C) 34 ст (D) 10.2 cm 


Space for Rough work 
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A cubical vessel of edge 1 m and total thermal resistance (of its walls) is z (where, R is 


universal gas constant) has a small hole in one of its walls. It is kept in a very big closed chamber 
whose temperature То remains constant. In the chamber and vessel, a mono-atomic gas is filled 
at a same constant pressure Po. At time t = 0, temperature of the gas in the vessel is Т; (< 2T)/3). 
When temperature of the gas in the vessel becomes 0.8 To, rate of change of moles in it will be 


One mole of an ideal gas is enclosed in a cylinder fitted with a frictionless piston and occupies a 
volume of 1.5 litre at a pressure of 1.2 atm. It is subjected to a process given by equation 


T-aV?,y (adiabatic constant) for the gas = 1.5. Choose the wrong statement. 


Given Ra = 80 J mol” lit? (В = gas constant and a is constant) 

(A) the P-V diagram of the process is a straight line. 

(B) the work done by the gas in increasing the volume of the gas to 9 litre is 3150 J. 
(C) the change in the internal energy of the gas is 12600 J. 

(D) the heat supplied to the gas in the process is 15750 J. 


A point charge is placed at a distance r from center of a conducting neutral sphere of radius R (r » 
R). The potential at any point P inside the sphere at a distance ri from point charge due to 
1 


induced charge of the sphere is given by [k = ——] 

4n£9 
(A) kg/r; (B) kg/r 
(C) ka/r — kq/r, (D) -kq/R 


A charge q is placed at some distance along the axis of a uniformly charged disc of surface 
charge density c. The flux due to the charge q through the disc is ф. The electric force on charge 
q exerted by the disc is 


(A) сф (B) a 
оф оф 
© (0) = 


Space for Rough work 
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20. 


21. 


22. 


23. 


In the given circuit diagram, find the heat generated on closing the с 2C 
switch S. (Initially the capacitor of capacitance C is uncharged) | | | | 


(A) Šov? (B) су? s Зо 7 


(C) 5см (D) 2C V? 


A spherical conductor A of radius r is placed concentrically inside a conducting shell B of radius 
R(R > г). A charge Q is given to A, and then A is joined to В by a metal wire. The charge flowing 
from A to B will be 


R r 
A)Q B)Q 
(A) =) (B) БЭ 
(C) Q (D) zero 
Two very long current carrying wires A and B carrying current lo (along z- y 


axis) are placed at (—a, 0) and (a, 0) as shown. Find the value of magnetic 
field at (0, a) 


Holo Holo A | 
) J2na (8) oma (-а, 0) i (a, 0) 
Holo Hol 
С) — D 
©) 4та 2./2ла 


А metallic ring of radius R moves іп a vertical plane іп the presence ofa х х x NS хв 
uniform magnetic field В perpendicular to the plane of the ring. At апу 


given instant of time its centre of mass moves with a velocity v while ring ~ Р 
rotates in its COM frame with angular velocity œ as shown in the figure. , MOSES 
The magnitude of induced e.m.f. between points O and P is 

(A) zero (B) vBR V2 хх о x х 

(C) vBR (D) 2vBR 


Space for Rough work 
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A conducting rod of length 2l is rotating with constant angular speed o 


about its perpendicular bisector. A uniform magnetic field B exists 8| | 

parallel to the axis of rotation. The emf induced between two ends of the : 

rod is | 

(А) Bol? (B) 5 Bol 3 H 

(C) $ Bol (D) zero 

At a moment (t = 0), when the charge on capacitor C, is zero, the switch is Ci 

closed. If lọ be the current through inductor att = 0 , fort» О (initially Сг is 

uncharged) oe 

(A) maximum current through inductor equals 10/2. C Vs 
227 : 


(B) maximum current through inductor equals : 
1t Ур 


Cds БОЛ 


C, «С; 


| L 
D i h C, = С. 
(D) maximum charge on C; ilo C, «0; 


A capacitor and resistor are connected with an A.C. source as 
shown in figure. Reactance of capacitor is Xc = 3Q and resistance 
of resistor is 40. Phase difference between current | апа 1; is 


(C) maximum charge on C, = 


(A) 90* (B) zero 
(C) 53° (D) 37° 


V=V sin ot 


Space for Rough work 
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27. 


28. 


29. 


30. 


In Young’s double slit experiment the two slits act as coherent sources of equal amplitude A and 
wavelength à. In another experiment with the same set-up the two slits are source of equal 
amplitude A and wavelength à, but are incoherent. The ratio of the intensity of light at the 
midpoint of the screen in the first case to that is second case is 

(A) 1 (B) 2 

(D) 3 (D) 4 


An object of mass m is moving with velocity u towards a plane mirror 
kept on a stand as shown in the figure. The mass of the mirror and 
stand system is m. A head-on elastic collision takes place between the cs 
object and the mirror stand, the velocity of image before and after the т и 


со | | is i on i 5 ТУТ" ТҮНГІ u=0 
> > > > 
(А) и, 2u (В)- и, 2 и 
> > > > 
(C)-u,2 u (0) u,-2u 


A silver sphere (work function 4.6 eV) is suspended in a vacuum chamber by an insulating 
thread. Ultraviolet light of wavelength 0.2 um strike on the sphere. The maximum electric 
potential of the sphere will be (hc = 12400 eVA) 

(A) 4.6 V (В) 6.2 V 

(C) 1.6 V (D) 3.2 V 


If light of wavelength of maximum intensity emitted from a surface at temperature Т; is used to 
cause photoelectric emission from a metallic surface, the maximum kinetic energy of the emitted 
electron is 6 eV, which is 3 times the work function of the metallic surface. If light of wavelength of 
maximum intensity emitted from a surface at temperature Т,(Т, =2T,)is used, the maximum 


kinetic energy of the photoelectrons emitted is 
(A) 2 eV (B) 4 eV 
(C) 14 eV (D) 18 Ev 


Space for Rough work 
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Chemistry PART -II 


ЅЕСТІОМ – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. The ratio of difference of radius between 3 and 2™ orbit of H-atom and Ш? ion is: 
(A) 3:1 (B) 1:1 
(C) 1:3 (D) 2:3 
2. The slag obtained during the extraction of copper pyrites is composed mainly of: 
(А) MgSiOs (B) CuSiOs 
(C) FeSiOs (D) СиҒе5; 
3. Rank in decreasing order of basicity: 
NHCOCH 
3 NH3 NH; 
0) (Il) (11) 
(A) MI, |, Il (B) Ill, II, I 
(€) II, I, Ш (D) Il, Ill, I 
4. Which of the following is the most stabilized carbocation? 
| ^Y) | "YO 
e 
(C) © (D) 
e 
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5. Which of the diene has highest heat of hydrogenation? 
(A) 4 (В) 
(C) (D) НС CH3 
\ / 
pe E 
H3C СН, 
6. If the solubility of calcium phosphate [Ca3(PO,).] is s mol L”. The solubility product is equal to 
(А) 65° (B) 725° 
(C) 54s* (D) 10857 
7. 


Br 
=} Zn/CH,COOH »(P) Br,/CCI, (О) 
H CH3 
Br 


Q is major product? 


0) (1) СН, 
Н 


Br 
СНз H 
4 H3C B 
H4C Br 
Br 
H 


Br 


(A) | only (B) Il only 
(C) Ill only (D) 1, Il and III 


8. The reaction of МН» and Cle is as follows 
амн, +bCl, ——>cNH,Cl+N, 
The coefficient a, b and c are respectively. 
(A) 8,4,6 (B) 8,3,2 
(C) 3,8,6 (D) 8, 3, 6 
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A crystal made up of A, B and C atoms, A occupy in all the tetrahedral voids and B occupied in 
octahedral void while ‘C’ forms face centred cubic. The molecular formula of the compound or 
crystal is: 

(А) АВ:С (B) A2B3C8 

(С) AsBgC3 (D) А-ВС 


In а Cannizzaro reaction, the intermediate that will ре best hydride donor is: 


(A) H (B) H 
( | | an ( | | -4-Ф 
OH o9 
(C) H (D) H 
woo (С) о? 
NOS 


The number of revolutions made by an electron in Bohr's 27% orbit of hydrogen atom іп one 
second is (approx.) 

(A) 8.3 x 10! (B) 6.66 х 107 

(C) 5.3 x 109 (D) none of these 


Two non reacting gases A and B, having the mole ratio of 3 : 5 in a container, exert a pressure of 
8 atm. If B is removed, what would be pressure of A only, T remaining constant. 

(A) 3 atm (B) 4 atm 

(C) 5 atm (D) None of these 


A liquid is kept in a closed vessel. If a glass plate with a small hole in kept on top of the liquid 
surface, what would be the vapour pressure of the liquid in the vessel? (Neglect weight of glass) 
(A) More than what would be if the glass plate were removed. 

(B) Less than what would be if the glass plate were removed. 

(C) Same as what would be if the glass plate were removed. 

(D) Can not predicted. 


Two mole of ideal gas at 300 K is expanded isothermally from an initial volume of 1 litre to 10 
litre. The change in internal energy in the process is: 

(A) 11.49 kJ (B) 2.73 kcal 

(C) zero (D) All are incorrect 
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15. 


20. 


H 
H 


Bond energies of C С, C = C, C - H and H —H аге w, x, y and z kJ/mole respectively. What 15 
the value of AH? for above reaction? 


(A) 2у-х-2) kJ (B) (хж2-м-2у) kJ 
(C) (x - z -by) kJ (D) (x * z - 2y) kJ 
For a reaction 
ЗА +B— >2C 
Sap) - K[A][B], the expression for are will be: 
dt dt 
(^) 2КАДВ| (8) 2K[A]IB] 
(с) zK[^Jf8] (0) ZK[A]IB] 


For the reaction SrCO, (s) == SrO(s) + CO, (g) 
the pressure of COs(g) depends оп 


(A) Amount of SrCOs(s) (B) Amount of SrO (s) 
(C) Amounts of both SrCOs(s) and SrO(s) (D) Temperature of the system 
On increasing temperature ionic product of water increases 


[Ho =H" +OH ,K,, =10 at 25°C | which of the following statement is correct regarding 
dissociation of water. 


(A) water becomes basic on decreasing the temperature 
(B) pH of water increase on increasing the temperature 

(C) water will be neutral irrespective of temperature change 
(D) pH cannot be predicted on given information 


On adding few drops of dil. HCI to freshly precipitated ferric hydroxide, a red coloured colloidal 
solution is obtained. The phenomenon is known as: 

(A) protective action (B) flocculation 

(C) coagulation (D) peptisation 


When sodium argentocyanide is treated with zinc dust, silver precipitates because 
(A) Both Zn** and Ад” ions have d" electronic configuration 

(B) Zinc forms a complex readily with cyanide 

(C) Zinc is more electropositive than silver 

(D) Zinc is less electropositive than silver 
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Aqueous solution of carnalite gives a positive test for 


(A) potassium ions only (B) chloride ions only 

(C) magnesium and chloride ions (D) potassium, magnesium and chloride ions 
Which compound is formed when excess of KCN is added to an aqueous solution of copper 
sulphate? 

(A) Cu(CN)? (В) K[Cu(CN)2] 

(С) K4[Cu(CN)g] (D) Ks[Cu(CN)a] 


In successive emission of о and В particles, how many a and р particles should be emitted for 


conversion „Ри?! to 9212332 


(А) 2a, ЗВ (B) 3a, 2p 
(C) 2a, 2p (D) none of them 
The IUPAC name of the following compound 
О 
| 
C—OMe 
Br 
(A) 3-bromo-1-methoxy cyclohexanone (B) 4-bromo-1-methoxy cyclo hexanone 
(C) methyl-3-bromo cyclo hexanoate (D) methyl-3-bromo cyclo hexane carboxylate 
The excessive use of phosphates as water softners leads to aquatic pollution called 
(A) eutrophication (B) phsophosylation 
(C) deoxygenation (D) denitrification 
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26. 


27. 


28. 


Paracetamol is a common antipyretic, which is the correct formula among given options? 


() | OCOCH, (B) NHCOCH, 
COOH 
C2H5 

(C) NHCOCH3 (D) О 

N—H 
25 

НО i О 

Он B 


Consider the following statements about lactose: 

1. Lactose on hydrolysis yields equimolar mixture of D-glucose and D-galactose. 

2. Lactose is a poly-saccharide. 

3. Lactose is a reducing sugar. 

4. In lactose, the glycosidic linkage is between C-1 of galactose and C-4 glucose unit. 
Which of the statements are correct? 

(A) 1 and 3 only (B) 1 and 4 only 

(C) 2 and 3 only (D) 1, 3 and 4 only 


The correct order of reactivity of alkenes towards HBr is: 


"n DEN ‚у= «x 


(А) 1 >2>3>4 (В) 1>3>2>4 
(C) 3>2>4>1 (0) 4>2>3>1 
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29. O CHO 
| dry HCl 
СН, 
оа. » (P) 
O 
(Q) + EtOH LAH/THF 
H,O /H* 
(R) 
What is the structure of (R)? 
(A) O (B) O 
e CHOH 
(С) О (б) О 
Д 2229 СН,--СНО 


нні 
СООН 
COOH ES 154% 


If P and Q аге main products then P апа | аге: 


(А) (В) 


oO 
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Mathematics PART - Ill 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Number of words can be formed using all the letters of the work 'HIPHIPHURRAY' in which all 
H's lie somewhere between R's is 

(A) (198)7! (B) (99)7! 

(C) (99)8! (D) (198)8! 


Let a, b (a = b) are two non-zero complex numbers satisfying |a? — b?| = |a? +b? — 2ab] then 


(A) 5 is purely real (B) is purely imaginary 
T 
(С) larg(a) - arg(b)| = x (D) Jarg(a) - arg(b)| = 4 
Let | be the purchase value of ап equipment and V(t) be the value after it has been used for t 
years. The value V(t) depreciates at a rate given by differential equation уч --K(T-t), 


where K » 0 is a constant and T is the total life in years of the equipment. Then the scrap value 
V(T) of the equipment is 
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2 2 2 
If (tan x) «(cot x) = x, then x is equal to 


(A) -1 (B) 0 
(C) 1 (D) none of these 


2: up 74. 2 — 
If the equation |x —1|— 6 lim vat? -t-1- VÉ 1+1 -k has four distinct solutions then the 


яс (ап 3 
8 


number of integral values of k is 


(A) 4 (В) 5 

(С)6 (D) none of these 

If f(x + у) = f(x) + f(y) + [xly + xy’, Y x, y e R and f'(0) = 0 then 

(A) f(x) is twice differentiable at x = 0 (В) area bounded by f(x), х = 1, y=Ois 5 
(C) f'(x) is continuous Vv x є R (D) f'(x) is differentiable v x є R 


If f : [2, oof > (8, «| is a surjective function defined by f(x) = х2 — (p — 2)x + 3p — 2, p є R then sum 
of values of 'p' is m+Vn,m,neNthenm+nis equal to 


(A) 20 (B) 10 

(C) 30 (D) 40 

For x, y є В, if x” — 2xy + 2y? — бу + 9 = 0 then the value of (5x — 4y) is equal to 
(A) 2 (B) 3 

(C) 6 (D) 15 


— 2 d == 
Let f(x) = 2 idm m M aise positive constant. It f(x) has local minimum at 


x-3, x22 
x = 2, then a lies in the interval 
(A) ]0, 1] (В) [10, of 
(С) П, 10] (D) (2, 10[ 
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10. ва, о e Rand satisfy a =b + т ,b-a i then а? — b? is equal to 
at— — b+ — NE 
b+ - 
A+t+.....00 D+.....00 
(A) -1 (B) 2 
(C) 1 (D) 0 
11. The probability that a randomly selected calculator from a store is of brand 'r' is proportional to 


r(r = 1, 2, ....., 6). Further, the probability of a calculator of brand ‘r’ being defective is a r=1, 


2, 3, 4, 5, 6. If probability that a calculator randomly selected from the store being defective is В ; 


where p and q are co-prime then the value of (p + q) is 


(A) 63 (B) 60 
(С) 71 (D) 21 
12. If P(r) be number of poins x, y), X, y є | which lie inside or on the curve |ху| – r(|x| + |y|) + r^ = 0, 
УРО 
reNandif lim > 5 then ( (a+b), is 
no» an? + bn? «c 
(A) 1 (B) 2 
(С) 3 (D) 4 
+ + х-у. 
13. It ax + bsec(tan х) = сапа ay +b ѕес(їап у) = с, then їнэ is equal to 
2ac 2ac 
(А) — (Ву 
а-с a -с 
а-с ас 
C D 
( ) 1- ac a? ке? 
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1 «р 
е'х-2!п у^ 22 ») m 


, X>0 


14. Consider, f(x) = (x-2)tanx ff lim fO) exists then 2 is equal to 
x9 


А (Q5) -1)(e*? -e*) 


- - х<0 
(2sinx - sin2x) 
(A) 1 (B) -1 
(C) 2 (D) In 5 
15. Тһе absolute value of the expression t us 31 - Sent) аг 2 is equal to 
43 tant? / 4/3 —1ап1° / cot3? 
(A) 0 (B) 1 
(C) 2 (D) 3 
1 x 
16. Тһеуаше of ШЫК + sin2t)' dt is equal to 
x0 X 
0 
(A) 2 (B) 1 
(С) е (D) е? 
171. Let f be a polynomial function such that for а! real x, f(x? + 1) = x^ + 5x” + 2, then Ї (x)dx is 
з Q2 з 472 
(А) 2 2 asso (Ву 3 orig 
3 2 3 2 
&. aye з a2 
Ге eee a (р; = soe 
3 2 3 2 


18. If f(x) = (x – 1) (x 2 2? (x — 3)? (x — 4), then the value of (f"(1) - f"(2) - f'(3) + f'(4)) is equal to 
(A) 638 (B) 3(65) 
(C) 50 (D) 0 
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19. 


20. 


21. 


22. 


23. 


24. 


The first two terms of a geometric progression add up to 12. The sum of third and fourth terms is 
48. If the terms are alternately positive and negative, then 


(A) common ratio of G.P. 15-2 (B) common ratio of G.P. is —3 

(C) sixth term of G.P. is 128 (D) none of these 

If P(x, y, 2) is a point on the line segment joining Q(2, 3, 4) and R(3, 5, 6) such that the projection 
of the vector OP on the axes are = s, = respectively. The P divides QR in the ratio 

(A) 2:3 (B) 3:1 

(C) 1:3 (D)3:2 


Area of triangle whose vertices are (a, a?), (b, b?), (c, c?) is 5 , and area of another triangle whose 


(1-ap) (t«bpY (1+ср)? 
vertices аге (p, p^), (9, д?) and (г, г?) is 4, then the value of (1+aq)? (1+ba)? (1-са) |, is 
(1+аг)2 (1+br)* (1«cr* 


The line parallel to the x—axis and passing through the intersection of the lines ax + 2by + 3b = 0 
and bx – 2ay — За = 0, where (a, b) = (0, 0) is 


(A) below the x—axis at a distance of 2 from it (B) below the x-axis at a distance of = from it 


(C) above the x—axis at a distance of 3 from it (D) above the x-axis of distance of 5 from it 


The locus of feet of perpendicular from either foci of the ellipse (x — y + 1)? + (2x + 2y — 6)? = 20 
on any tangent will be 

(A) х2 + у2 + 2x + 4y +5 = 0 (В) х2 + y? + 2х + 4у-5 = 0 

(С) x? + y^ - 2x -4y –5 = 0 (D) x + y? 2х -4y +5 = 0 


For x # - where n є 1, the range of function 


(X) = sgn(sin x) + sgn(cos x) + sgn(tan x) + sgn(cot x) is 
) (-2, 4} (В) (-2, 0, 4) 


f 
(A 
(C) {-4, 0, -2, 4} (D) {0, 2, 4} 
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If со80--2-, ey Б. cosy =L, where 0, ф, w е (0, x) and а, b, c are sides of 
b+c a+c a+c 


triangle ABC then tan? ; +tan? : ТЕСТІ : is equal to 

(A) 1 (B) 2 

(C) 3 (D) 4 

Let A = {1, 2, 3, 4}. The number of different ordered pairs (B, C) that can be formed such that 
BcA,CcAandBnC=o 

(A) 3 (B) 9 

(C) 27 (D) 81 

If cos? x — (c — 1)cos x + 2c > 6 for every x е R, then the true set of values of c is 

(А) [4, =] (В) [2, © 

(С) |-о,-21 (D) |-о, —4] 


If the equations px? + qx + r = 0 and n + qx + p = 0 (p zr = 0) have a negative common root, 
then the value of (p — q + г) is equal to 

(A) -1 (B) 1 

(C)2 (D) 0 


2 _ ay _ 7 
If ЕЕ ЭХ МЕ 3 . Where |К| and (к) denotes greatest integer and 


2 
x°-3x+5 
fractional part functions of k respectively, then the value of f (0) — f(50) + f(f(100)), is 
(A) 0 (B) 25 
(C) 50 (D) 100 


In triangle ABC, if a sin A sin В + b cos? A = 2a, then the value of (2) is 
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Physics PART - | 
SECTION- A 
1. Zero after decimal point is also significant. 
2. a? « vtt? = v?i? A 
ёс сын 3 vt 
qv? ave B vit C 
3. 600 - T2 ma 
нэ 
4 -umoto = Pra... 11177 
210 
oe 290 
5. Friction force on upper block is f = ma 


So work done = ma x s 


7. mu = m(v/2) + mv 
=> У = (2/3)и 


TER = iz t = 3/n4 sec 
0.5 3 
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T=2n | where Чен = mg-gE > g gE 
де m m 


Maximum will be corresponding to source position A B 


and minimum to source friction B. Ne 
2cos" 2 D 
20 - 5 [00 o 


So, time interval = 


Ф 5 А 
Vp = Vpindued + Уға = Vo 
Vpinduced = а z а 
V; = 55см (i) 
qi = ŝov (ii) 
q; = Hov (iii) 


U, -(38cv Zev" | 
25 


Charge flown from battery = CV 
Work done = СУ? 
Heat ace AH = AU + AW 


ЇЕ: су? + Lov? | 160v? -cv? - -1oy? 
25 25 2 


As A and B will be at same potential so B 


charge flown equal to Q. 2 


= |B? + Bà = V2 tly .. Holo 


?ла/2 2ra 
Using е -(В-(47х4) 


So, e = BvR 
ву? ici 


l2 
e- | B(xo)dx -0 
-//2 
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25. 


? 
246 802). 2 


д 1 Р 
0 


а L 
- Cue 
recu С) 


27. coherent m 0 


lincoherent 


29. Using Einstein equation 
E=W+eV 


о 
12300: ЕМА Ae ау 


0.2x10^A 
V = 1.6 Volts 
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Chemistry PART -II 


SECTION - A 


_ 0.529 
1 


For Н, Ar, =f, = г, x[9 - 4] 


2Cu,S + 30, —— 2Cu,0 + 250, 
Cu,O +FeS——>FeO + Си,5 
2FeS +30, ——> 2FeO + 280, 
FeO + SiO, ——>FeSiO, (Slag) 


This is a 3° and resonance stabilized carbocation. 
Cumulated diene is least stable, evolve max heat in the hydrogenation reaction. 


Number of revolution made by an electron per sec 


V 2nZe* 


n лм 
= 


ӘСТЕ! (eee ос к 
Ta nhx2g| n. 
4nmZe 


4n’mZ’e* 4л?те“ ( 22 
БИЕГЕ " h? n? 
22 


n? 


=8.3 x 10 


x 6.66 x 10'° = 56.6610" 


Vapour pressure depends on temperature not on size of container. 


There is no intermolecular forces of attraction in ideal gases. 


ЗА + B—>2C 

ae. ЧА| 4В| 14[C] 
3 dt dt 2 dt 

-HA 9 (ATE) = K[A]B] 

i.e. K 2 3K' 


=K'[A][B] 


So that 20) -2K[A][B] = K[A][B] 


Kp = Poo, , which will depends temperature of the system only. 
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18. 


20. 


21. 


22. 


23. 


27. 


28. 


29. 


Water will be neutral as [H*] = [OH] 
Zinc is more electropositive than silver therefore, it displaces less electropositive silver. 
Carnalite is a double salt KCI.MgCl2.6H2O which give test of К“, Ма”? and CI. 


2Си° + 2CN ——20u' +(CN), 
Си“ + CN. —— CuCN —* >K, [ Cu(CN), | 


Mass number change only by a-particles and atomic number reduces by 2 unit by each a-particle 
and increase by 1 unit by B-particle. 


CHOH 


Galactose unit Glucose unit 


Тһе 17 step is electrophilic addition i.e. rate determining step, more stable will be the intermediate 
better will be the rate of reactions. 


О 
НОН Hel 2-02-20 о 
СНОН | 
Онг —ОЕ шал y CH,—C—OEt 
О 
LAH/ THF 
O 0 


сн; сн; OH < 5 у он. он-он + EtOH 
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Mathematics PART - Ill 
SECTION – A 
1. (HHH),(RR),(,D,(P,P), AYU = "C, uie (198)7! 
2. Ка-рХа-р)-14-0Г = Ja + b| - |a — b| 
a a | 
> |—+1|=|—-1 
р р 


= - is perpendicular bisector of (—1, 0) and (1, 0) 


2 2 is purely imaginary 


dV (t) 


3. --K(G-t) 
dt 
2 
EE E KU ы 
2 
2 
Att=0,V=Il=> с-1-К- 
KT? 
г. Scrap value V(T) > V(t = T) = С = m 
41 2 = Зл? 
4. 2(tan"! x) -л(ап куз 0 
tan '()=— 
D 4 
Х--1 
2 ‘ont 
5 lim (8-2) 
ton 1 1 1 
Ч ин 1837 1) 
Now ||x — 1| — 6| = k has four distinct solutions if k е (0, 6) 
-. Number of integral values of k is 5 
Ixl 
6. 0225 
2 
р-2 
7. Case-l: when 2 <2 >p<é6andf(2)=8 
Pm 
p-2 
Case-ll: when 5 >2 >p>6 
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2 
D g. (Р-2/-4(0р-2) , 
4a 4 

= P= 8-2,5 


- р-8-2/5 and p- 8-25 (rejected) 
2. Sum of values of p is 2484245 210245 =10+ 4/20 


2001-10-30 

8. We have (х – у)? + (у – 3)? = 0 
7 Х= у= 3 

9. We have f(x) > Қ2) Vx < 2 


=> lim 0) 2 02) =1 


— a^—9a-921 
= a^-9a-1020 
->а<-іога>10 
But a is positive. Hence a > 10. That is a е [10, of 
Note that when a = 10 
го = 8-5 х<2 
2x-3, x22 


So that f is continuous at 2, f'(2) does not exist and f'(x) = 0 V x є R. Therefore, x = 2 is a critical 
point and Ғ(х) changes sign from negative to positive at x = 2 


10. We have a =b+ 


а-- 
а 


=> (a~b) =, and В-а-- т 


E b+— 
ate р 

=> a-b=—— 

bal 

b 

1 1 
a+—=b+-— > (ар – 1)(а-– 6) =0 

а b 

-. ab=1 a+b 


5 сы a = а? -b = 1 
a+b 


11. Probability that calculator of brand r is selected and is defective 
6 6 
7-1 К 8k 
= «X Е (пег) uu 1 
2, 21 212, 3 (9 
— Let E, denote the event that calculator of brand г is selected P(E,) = kr 
Since E,(r = 1, 2, ..... , 6) are mutually exclusive and exhaustive events we must have 
6 6 
1 
Р(Е,)-1 kr =1 k= 
2 (ES > 2 r "fees 
r=1 r=1 
-. required probability = эв затын 
3 63 а 
(р-а)-71 
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P(r) = У (2r« 0 =n? -1 


r=1 r=1 


n? -1 
= lim 3 5 
2 noegan* «bn* «c 
>a=0,b=2 
So, (a+b) 22 
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Let tan™ x = a and tan! у = В then a tan a + b seca = c and a tan В + b sec В = с 


Obviously a tan 0 + b sec 0 = c has roots tan a and tan p 
— (a? – b^ tan? 0—2 ac tan Ө + c7 -b° =0 
2ac c? -b? 


5; иран з апа ылан y 
x+y | 2ac 
1-ху a?-b? 
x(x-2) 
lim e? Ё : E eins 
xoo* 2x(x-2) tanx 5 2 
2 X 


ЛЕ (833 -1)/(e* -1) 


lim 


2 
= 16 Inv - 5115 


x0 гэп [1-евх) 2 

х ELM С” 

X x? 

4X1 
[stant сат 1-3tan? 1° | Кз г eo 
3-tan?12 /cot3? \3tan12-tan?12/cot32 ^ tan3?cot3? 
_ (t«sin20 * 3 
lim ————_——— =e 
x0 1 


f(x) = х2 + Зх -2 


3 2 
x ШЕ; хо нь 
3 2 


f(x) = x- 1)" (x —2)° (х-3/ (x- 4) 
f") =" (2) =1'(3)=0 


f(x) =(х-1)*(х-2)9(х—-3)°-1+(х—1)*(х—2)#.2(х—-3)(х- 


4) 
3)? (x-4) 


+(x—1)43(x - 2? (x-3) (x 24) 4(x 1 (x - 2? (x 
f'(4) = 3(67) 
a-xar212 2 4ҘДЛ.. (1) 
acea 48... 0.0 uA (2) 


nÊ =4>r=-2, 0 rz-4,2 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-IV-PCM (Sol)-JEE (Main)/14 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


(392 5К + З aed 
k-1' k+1° k+1 
г. Hence pera ske. 
k+1 5 2 
1 2a aê р p? 
А-| 2b 0|.1 q d -2.24.24,-84442- 8-2-4-16 
1 2с с°| таза 


(a + ba)x + (2b – 2aA)y + (3b — Зла) = 0 


E a+bh=0>2=—" 


ETE 

і 2 

Е] (аа! 
Кс SE iens 
10 5/2 


Here а? = 10 and b? = 5/2 and centre is (1, 2) 
- Locus of feet of perpendicular lie on auxiliary circle of ellipse 
-. Equation of circle is (x — 1)? + (y – 2)? = 10 


4 0< x<2 
2 


-2 ШРРРЭ” 
f(x) = 2 


0; RE! 
2 


-2 Shy by 
2 


г. Range of function = {0, —2, 4) 


j-e 
0 1-cos0 b+c 
ta )- = 
У (2)-Улгаа 3): 
b+c 
- (оса) -ate 
a+b+c a+b+c 
3t = 81 


We have, cos” x – (c - 1)cosx + 20-6 >0VxeER 
= (cos x — 2)(cos x – (с 3)) 20 

2. cosx«c-3 

>c-321>c>4 
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28. 


29. 


30. 


px’ + qx +r=0 
rx? + qx + p = 0 (on subtract) 


kes 

So common root is — 1 
“p-q+tr=0 

[{x}] = 0 


f(x) = (3-x7)7 


Put a = 2R sin A, b = 2R sin B 
2R sin B (sin? A + cos? А) = /2a 


2. 2R sin B = V2a 
(0-4 
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From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 


FIIT] EE JEE (Advanced), 2014 
FULL TEST - V 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 252 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
Each part is further divided into two section: Section-A & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 — 13) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries +3 marks for correct answer. There is no negative marking. 


Section-A (14 — 18) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


(ii) Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value and 
each question carries +3 marks for correct answer. There is no negative marking. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Са! К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Resistance of each resistor is R. Then the equivalent resistance ЖА; 
across А and В is 
5 4 
(A) SR (B) 5R е Wd www ан ; 


sources S, and S» separated by distance d. The ratio of 
intensity of S, and that of S» (which is responsible for d 


interference at point P, where detector is located) is 4. The с, 1 
distance of point Р 


from S, is (if the resultant intensity at point P is equal to 2 times of intensity of S4) 


[Given ZS» 54Р is 90°] (d > 0, n is a positive integer) 


2 242 2 242 

(Aj S m (By, ОКЕ 
2n ann 

nad 2nAd 

i d? -n?4? e d? -n?4? 


Space for rough work 
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The refractive index of space changes with y, whose function is given as 


Ве 
u(y) = 4ky* if 0<у<2у, a 
ыг if 2y, Sy < 4y, A M 

y Qa 


where k and / are positive constant. When a light ray is incident at point А as shown in figure. 
When the ray reaches to point B, it becomes parallel to xz-plane. Choose the correct statement. 
(А) о is independent of k (В) a is independent of / 


(С) a is independent of both k and / (D) none of these 


The space has electromagnetic field which varies with time whose variation is given as 


Bk if беа um 
qB, 0 if garaam 
В-1-8,| if ш A = 98 
qB, 0 Ek if Snoop 
0 if Emm <t< qB, 
qB, 


A charge particle having mass m and positive charge q is given velocity Vol at origin at t = 0 sec. 
The coordinate of point on xy plane when it is passing through xy plane again is 


(A) amv, | Vo | 2mv, 0 (B) 2mv, | Vo | mv, 0 
q Y EB, ав; а \Е,В, qB, 

(с) ту, | Vo | amv, 0 (D) mV, | Vo | mv, 0 
а (ЕВ, ОВ, а \Е,В, 48; 

If the sound heard by observer, whose equation is given as 

y = 861010 cos 200лі at x = 0 

The number of beat frequency heard by observer is 2k, then the value of k is 


(A) 10 (B) 5 
(C) 4 (D) none 


Two sound waves of frequencies 100 Hz and 102 Hz and having same amplitude ‘A’ are 
interfering. A detector which can detect waves of amplitude greater than or equal to A is kept at 
rest. In a time interval of 12 seconds, find the total duration in which detector is active. 

(A) 2sec (B) 4sec 

(C) 6sec (D) 8sec 


Space for rough work 


— — P— — — —————— Mín! 
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Two identical photons of energy E (4eV < E < 8eV) fall on two different metals whose work 
functions are in the ratio of 1 : 2. The ratio of the kinetic energies of the most energetic electrons 
coming from each metal is 2 : 1. Work function of one of the metal is 4 eV. What is the energy of 
photon in eV. 


(A) 6eV (B) 8 eV 

(C) 4 eV (D) 5 eV 

A metal wire PQ slides on parallel metallic rails having separation 0.25 m, P 
each having negligible resistance. There is a 2 O resistor and 10 V battery as 710V 


the paper of magnitude 0.5T. A force of 0.5 N to the left is required to keep 
the slide wire PQ moving with constant speed to the right. With what speed is 
the wire PQ moving? 
(A) 14 m/s 
(C) 18 m/s 


shown in figure. There is a uniform magnetic field directed into the plane of 520 0.25 т 


(В) 16 т/ѕ 
(0) 20 m/s 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. 


In the shown figure (1) and (2), capacitors are in the steady state. Charging batteries are 
removed and switches S, and S» are closed at time t = 0. The plot of /nl (I is the current in the 
resistor) in against time t in the resistors А; and Re are shown by the graphs 1 and 2 respectively 
in the figure (3). Choose the correct option(s). 


(A) If £4 = 225, Ву must be equal to 2R2 
(C) ЕС; = Co, R must be less than Re 


(B) ҒА; = А, С; must be less than С» 
(D) А.С; is equal to R2C2 


C; C; 
| 1 
Ae 2 
МЭ 5 A. S; 
1—2 1—2 
£1 £2 
figure (1) figure (2) 


Space for rough work 
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10. 


Four particles A, B, C and D of masses ma, mg, mc and mp 

respectively, follow the paths shown in the figure, in a uniform 

magnetic field. Each particle moving with same speed. Qa, Ов, 

Qc and Ор are the specific charge of particles A, B, C and D 6 
respectively (assume that the motion of each particle is іп the B 
same plane perpendicular to the magnetic field). 


(A) Qa < Qs < Qc < Qp 

(B) Ор < Qs < Qc < Qa Є 
(С) charge оп the particle В and particle D is of same nature D 
(D) 


Work done by magnetic force on the particle C is minimum as 
compared to other particle 


Ww 


A parallel plates capacitor is made of square 
conducting plates of side а and the separation == 
‘| | 


between plates is d. The capacitor is connected with 
battery of emf V volt as shown in the figure. There is a ==. 
dielectric slab of dimension a x a x d with dielectric % а 
constant k. At t = 0, dielectric slab is given velocity vo 

towards capacitor as shown in the figure. (Neglect the effect of gravity and electrostatic force 
acting on the dielectric when dielectric is out side of capacitor. Also ignore any type frictional force 
acting on the dielectric during its motion) let the x be the length dielectric inside the capacitor at 
t=tsec. [fo а] 


(A) Motion of dielectric slab is periodic but not simple harmonic motion 

(B) Motion of dielectric slab is simple harmonic motion 

(C) At any time, the slope of graph of total energy verses x is twice the slope of graph of potential 
energy verses x. 


2\/2 
ea V 


(D) The value of maximum energy stored in the system is өту; + (2k — 1) 


A capacitor of capacitance “С” is connected to a battery of emf е as shown. After full T 
charging a dielectric of same size as that of capacitor & dielectric constant k is 
inserted. Then choose the INCORRECT statement(s). 

Capacitor remains always connected to battery) | 
A) electric field between plates of capacitor remains same 

B) charge on capacitor increases to 2kC € 


) 
C) energy stored in capacitor decreases 
D) electric field between plates of capacitor increases 


( 
( 
( 
( 
( 


Space for rough work 
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The equation of a process of diatomic gas is P? = o?V where a is a positive constant. Then 
choose the INCORRECT option(s). 


(A) Work done by gas for a temperature change T is 2 опат 
(В) The change in internal energy is ‚пит for a temperature change Т 


(C) The specific heat for the process is TR 


(D) The change in internal energy for a temperature change T is > anRT 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and 
based on the other paragraphs 3 multiple choice questions have to be answered. Each of these 
questions has four choices (А), (В), (С) and (D) out of which ONLY ONE is correct. 


A container contains three liquid as shown in the figure. The specific 
gravity of liquid | and liquid ІІ аге 0.8 and 1.2 respectively. The is small 
hole having area 10 т? at point P as shown in the figure. Initially hole 
is closed. The cross-sectional area of container is 50 cm”. Assume all 
liquids are ideal and neglect any type of friction between liquid and 
container. Read the passage carefully and answer the following 
question(s) (given that g = 9.8 m/s? and h = 28 cm) 


Paragraph for Question Nos. 14 and 15 


The value of hz/h, is 
(A) 9/5 (B) 20/7 
(C) 40/21 (D) 40/7 


At some instant, hole is open, the speed of water coming out from hole just after the opening of 
hole is 

(A) 7.84 m/s (B) 3.92 m/s 

(C) 1.96 m/s (D) none of these 


Space for rough work 
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Paragraph for Question Nos. 16 and 18 


A block of mass 10 kg is put gently on a belt-conveyor system of 
infinite length at t = 0 sec, which is moving with constant speed 20 
m/sec rightward at all time, irrespectively of any situation by means of 
a motor-system as shown in the figure. 

tant force of magnitude 15 N is applied on the block continuously during i : 
its motion. Lo reese renee > 


16. The nature of friction force acting on the block of mass 10 kg during its motion is 
(A) kinetic only (B) Static only 
(C) some time kinetic some time static (D) can’t be predicted 
17. Work done by the kinetic friction on the block of mass 10 kg is 
(A) 1250 Joule (B) 2500 Joule 
(C) -1250 Joule (D) none 
18. The magnitude of acceleration of the block of mass 10 kg att = 6 sec is 
(A) 4 m/s? (B) 3 m/s? 
(C) 2 m/s? (D) none 


Space for rough work 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 10 questions. The answer to each of the questions is a single-digit OOQ 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question ooo 

numbers in the ORS have to be darkened. For example, if the correct answers to question ОО) 

numbers Х, Y, 2 and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
(GG) 
ОООО 
OOO® 
OOO® 
ОООО, 


The xz plane is the boundary between two transparent medium. Medium -1 with y > 0 has 
refractive index u and medium -lI with y < 0 has a refractive index 1. A ray of light in medium-l, 


given by vector =i – 3} is incident оп the plane of separation. If the reflected and refracted 
rays make an angle of 90? with each other, then the value of u is Мк. Find the value of k. 


Two rings, each of mass M = 100 gm are constrained to move M 2m. 2m M 
along a fixed horizontal rod. An ideal string is connected with rings — 2 Бэрэн” 
and a small m = 200 gm is connected to the mid point of string. At 4 202 30 
any moment m is moving downward with velocity 43 m/s. The | 
speed of ring of M at the same moment is i 
mvp = ҮЗ m/s 


Pressure variation due a sonic wave propagating along positive x-direction is given by the 
equation AP(x) = АРоѕіп [2n(vt — х)]. One end of ап open organ pipe is closed by а сар and held 
at rest with its axis parallel to x-axis and the open end at the origin. What should be the minimum 
value of frictional force between the cap and the pipe so that pipe will remain closed. Given 
AP, = 2 x 10° N/m? and cross sectional area of the tube is equal to 5 x 107 m?, 


Two particle are projected simultaneously at point A and point B 
from two towers as shown in the figure. If they collide then the 
value of a is (a x 10 + b) in degree. Find the value of (a — b). 
(Neglect any type of frictional force acting on the particles during 
motion. (take g = 10 m/s?))(where а and b are positive integer, 
a « 10 and b « 10) 


Space for rough work 
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5. In the given system which mass (in kg) will move with acceleration 
greater than acceleration due to gravity(g). (Т 
‚| = 1 kg 
m; = 2kg(*) 
| B | 
m; = 3 kg 
6. A string of negligible mass, natural length L has Young's modulus Y. The string ‚О 
hangs from roof with masses m, and m» as shown in the figure. If mass т» is 
removed gently, the mass m; is just able to bounce back upto point О. Find the ratio 
mo/m,. (string will not obstruct the motion of mass m, and system is initially in 2L 
equilibrium). 
m2 
mı 
7. Use the following equation (m)"(a — c)? = (4-і -=| ; where k = spring constant, x = distance, 


m = mass, t = sec and a, c, d and f are some other physical quantities. If the dimensional formula 
of f is [M’L™T ^|, then the value of / +m + nis 
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A charge +Q is located somewhere inside a vertical cone such that the <-г-----) 
depth of the charge from the free surface of the cone is H. It is found that 


the flux associated with the cone with the curved surface is 39. If the 
20 

charge is raised vertically through a height 2H, the flux associated with the 

nQ 


£o 


cone with the curved surface is . What should be the value of n? 


The friction coefficient between the horizontal surface and 1.0 m/s 
each of the block shown in the figure is 0.2. The collision = 
between the blocks is perfectly elastic. Find the separation 
(in cm) between them when they come to rest. 

Take g = 10m/s*. 


A cubical frame having edge length a, each having a resistance R is 
placed in a gravity free space such that axes are along sides of cube. y 
Now a cylindrical region of time varying magnetic field is created 


around the cube having axis in direction of vector (i+j+k). It was 
2 


--> 
found that current through edge along x axis is | = a , where B x 
is the instantaneous magnetic field. What should be the value of n? ra 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. At 80°C the vapour pressure of pure liquid A is 520 mm Hg and that of pure liquid B is 1000 mm 
Hg. Liquid A and liquid B form an ideal solution. If the mixture of liquid A and liquid B boils at 80°C 
and 1 atm pressure, the mole fraction of A the liquid mixture is: 


(A) 0.4 (B) 0.2 
(C) 0.5 (D) 0.8 
2. When 20 g of СаСОз were put into 10 litre flask and heated to 794°C, 40% of СаСОз 
decomposed at equilibrium. Kp for the decomposition of CaCO; is: 
(A) 0.7 atm (B) 0.3 atm 
(C) 1.05 atm (D) 2.5 atm 
3. In the reaction given below, the major product formed is: 


(О) —faltme'e) s Product 
O 
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In the following reactions: 
Вг; 


Ме--СН---СН--Ме са; »A 2NaNH, >В Na/Lig.NH, ›С 
The product (С) is: 


(A) Me H (B) Me Me 
\ / \ / 
C= G=GC 
/ \ / \ 
H Me H H 
(C) Me- CH;- CH; - Me (D Ме-С-С-Ме 


50 ml of a mixture of NaOH and NaCO; solution titrated with T HCI using phenolphthalein 


indicator required 50 ml HCI to decolourise phenolphthalein. At this stage methyl orange was 
added and addition of acid was continued. The second end point was reached after further 


addition of 10 ml of л HCl. The amount of NaOH in the solution is: 


(A) 3.2g (В) 0.16 g 
(C) 0.08 g (D) 0.40 


Cyclohexene on ozonolysis followed by reaction with zinc dust and water gives compound B. 
Compound B on further treatment with aqueous NaOH followed by heating yields compound C. 
The compound ‘C’ is: 


(A) жш (В) cor 


(© eH (0) COONa 


Which among the following statement is incorrect? 

(A) With excess ammonia, chlorine gives № and NH4CI. 

(В) With hot and conc. NaOH, Cl; gives a mixture of NaClO3, NaCl and НО. 
(С) НСІ reacts with finely powdered iron to form ferric chloride. 

(D) Bond dissociation energy of F — F is less than that of Cl — Cl. 


Which of the following is used as a chain stopping unit in the preparation of linear polymer from 
the hydrolysis of (CH3)2SiCl2? 

(A) (CH3)sSiCI (В) (CHs)4Si 

(C) CHsSiCls (D) SiCl, 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. 


Which of the following structures is/are meso-2,3-butanediol 


(A) СНз (В) OH 
OH СНз 
CH3 CH3 
OH OH 
(С) СНз (0) СНз 
HO H HO H 
H CH3 H OH 
OH CH3 
Which of the following compounds are formed by the oxidation of 
CH3 
| 
дсн) ne д 
он он OH 
with HIO, 
(A) CH3 - CHO (В) CHsCOCH3 
(C) H - COOH (D) HCHO 


For the reaction PCI, (g) —— PCI, (д) + Cl, (9) ; the forward reaction at constant temperature is 


favoured by 
(A) Adding inert gas at constant volume (B) Adding inert gas at constant pressure 
(C) Adding Cl» at constant volume (D) Increasing volume of the container 


Which of the following statements are correct: 
(A) The flocculating value of РО? is less than that of SO? . 


(B) Charcoal adsorbs gases with higher critical temperature more than gases with lower critical 
temperature. 

(C) Chemisorption is multilayered. 

(D) In the manufacture of NH3 by Haber's process, molybdenum is used as promoter for the 
catalyst iron. 


In which of the complex ions the central metal ion is dsp” hybridized? 
(А) [Cu(NH34J^ (В) ГМС) 
(C) [CuCL]" (0) [NiCL]" 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


15 AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/14 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and 
based on the other paragraphs 3 multiple choice questions have to be answered. Each of these 
questions has four choices (А), (В), (С) and (D) out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 15 
(А) тог (В) + (С) 


NaOH (50%) 


(C) DER ЭХ, 
mS COH 


14. Structure of (A) is: 
(^) Me (B) СН--СН-СН, 
/ 


СН, 
Ne CH=C 
СН, 
15 Structure of (B) is: 
(A) СОН (В) CHO 
_ a 8 oe 
(C) : ii (D) CHO 
СН,ОН , са 
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Paragraph for Question Nos. 16 to 18 


A white metal sulphide (A) gives (B) gas with rotten egg smell and (C) a colourless sulphate, when 
treated with dil. H2SO4. (B) reacts with K2Cr207/H* to form (D), a white grey element. (D) burns in oxygen 
to yield (E), a colourless gas. If (B) is added in (E), it gives (D) and a colourless liquid which turns 


anhydrous CuSO, blue. (C) gives a precipitate with NaOH which dissolves in excess of NaOH. 


16. The metal sulphide (A) is: 


(A) CuS (B) ZnS 
(C) NiS (D) MnS 
17. The compound (C) is: 
(A) CuSO, (В) MnSO, 
(C) ZnSO, (D) NiSO, 
18. The colourless (E) is: 
(А) HS (В) SOs 
(С) SO; (б) СО; 
SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 10 questions. The answer to each of the questions is a single-digit (т) (1) (1) (1) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question AAG) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 0000, 
OOO® 
ОООО 
OOO® 
(0) 
ОООО, 
1. А compound АВ has zinc blende structure with ‘A’ atoms at corners and face centre of the unit 


cell. If all the atoms present in one body diagonal are removed, the formula of the compound 


becomes А,В,. The sum (х + y) is: 


2. Among the following, the number of compounds which undergo hydrolysis is 
МС», P4010, SiCl4, ВІСІз, XeF4, РОС!» and В-Нв. 
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The number of B-particles emitted by the conversion of 220 to “Р is 


Total number of cyclic isomers of molecular formula C4H;CI is 
Total number of optically active isomers of molecular formula C5H42O is 


One mole of PCl is dissolved in excess of water. Number of moles of NaOH required to 
neutralised this solution completely is 


A hydrocarbon C,H;2(g) and Os(g) were taken in a closed flask at 400 К. When sparked they 
reacted to form COs(g) and H2O(g) and no reactants left after the reaction. The pressure in the 
flask is increased by 20%. The value of ‘x’ is 


The number of neutral oxides among the following oxides is 
N20, NO, М;Оз, МО», №05, CO, CO», SO; and СтОз 


Among the following the total number of compound which give positive iodoform test is: 


О 
| 
eee es , H3C—CH,—CH,—OH , H4C—OCH5—OH , H3C—C—CH3: Ё сн, 
ОН 


EE NE, | 
1 
(ОС) H3C—C—OH қ НаС--С-Мн; апа H3C СН; C СН: CH3 


The number of compounds among the following in which the sulphur has +6 oxidation state is 
H2S2Os, Н:5:0,, Н:5:0,Б, H2SOs, Н265:Оҙ, H2S207, H?SO, and H2SO3 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. If |Z — 1| + |z + 3| < 8, then the range of values of |z – 4| is 
(A) (0, 7) (B) (1, 8) 
(C) [1, 9] (D) [2, 5] 
2. Two circles with radii -/2 cm and 1 cm meet at a point A, whose centres lie on x-axis. The 


distance between their centres is 2 cm. The chord AC of the larger circle cuts the smaller circle at 
a point B and is bisected by that point. The length of chord AC is 


45 7 
A) —cm B) |—ст 
(А) 5 (8) (5 
43 5 
C) —cm D) ,J—cm 
с) 5 (D) 5 
3. Suppose P is an interior point of a AABC such that the ratio 


d(A, BC) d(B,CA) d(C, АВ) p, 


, then 
d(P, BC) (Р, СА) (Р, АВ) р, 
(А) Р is orthocenter and р; :р = 4:1 (В) P is orthocenter and p, :р, = 3:1 
(C) P is centroid and p, :р, =3:1 (D) Р is circumcentre апа p, :р, = 4:1 
4. Two triangles АВС апа DEF аге formed by three tangents and the corresponding three normals 


to a parabola y? =4ax respectively. The orthocenter of А ABC has coordinates (-5, 4). Then, 
distance of orthocenter of A DEF from axis of parabola is 


(A) 5 units (B) 2 units 
(C) 4 units (D) cannot be determined 
5. All the 7 digit numbers containing each of the digits 2, 3, 5, 6, 7, 8, 9 exactly once and not 
divisible by 5 are arranged in increasing order. The 2017" number in the list is 
(A) 6298753 (B) 6325789 
(C) 6352789 (D) none of these 
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If P and Q are symmetric matrices and PQ = QP, then which of the following is/are true? 
(А) ОР" = Р'О (B) PQ is skew symmetric 
(C) P^'Q is symmetric (D) both (a) and (c) 


Let М; and W^» are two distinct points in an argand plane. If p|W,|=q|W,|, then the point 


BY Ч. is a point on the 

qW: pW, 

(A) line segment [-2, 2] of the real axis (B) line segment [-2, 2] of the imaginary axis 

(C) unit circle || - 1 (D) the line argW =tan 12 

There are n urns ui, Up, ..... , Un. Each urn contains 2n+1 balls. The i^ urn contains 2i number of 


balls P(u), i.e., probability of selecting i" urn is proportional to (2+2). If we randomly select 
one of the urns and draw one ball and probability of ball being white be P(A), then lim P(A) is 
noo 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


9. 


v3 -1 ‚Уз +1 = 4/2 аге 


sinx COS xX 


All values of хє (o. z) such that 


T л 

(А = (8) 25 
11л Зл 

(С) 36 (D) 10 


Let a, b, c be distinct complex numbers with |а| = |b| = |c| = 1 and zi, 22 be the roots of the 
equation az? + bz + c = 0 with |zi| = 1. Also let P and Q represents the complex numbers 2; and 
Z2 in the complex plane with ZPOQ = Ө where О is the origin then 


(A) b? = ac, 0-2 (B) 0-2, ро-/3 


(C) b? = ac, РО = 243 (0) 2b? = ac, 0 = - 
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11. If the sum of the first 100 terms of an AP 15-41 and the sum of the even terms lying in the first 100 
terms is 1, then 
2,49 . 149 
(A) common difference is — (В) first term is ---- 
50 50 
TRU : _ 151 
(C) common difference is — (D) first term is --- 
50 50 
12. A line segment is divided so that the lesser part is to the greater part is equal to the greater part is 
to the whole. If R is the ratio of the lesser part to the greater part, then 
(А) R?+R-1=0 (В) R? + В =2 
(с) RPR үв-1-2 (D В -8-1-0 
13. Ша and ‘b’ are two numbers such that a? + b? = 7 апаа? + b? = 10, then 
(A) greatest value of |a + b| is 5 (B) greatest value of (a + b) is 4 
(C) least value of (a + b) is 1 (D) least value of |a + b| is 1 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and 
based on the other paragraphs 3 multiple choice questions have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 15 
Read the following write up carefully and answer the following questions: 
Dice A has four red and two white faces whereas dice B has two red and four white faces. A coin is 
tossed once. If it falls head, the game continues by throwing dice A, if it falls tail, dice B is to be used 


14. The probability of getting a red face at any throw is 


1 
(A) 5 (8) 5 
1 
(o; р) 2% 
15. If red turns up at the first 5 thrown, what is the probability that dice A is being used? 
(A) = (в) = 
1 
© 5 о) 2% 
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Paragraph for Question Nos. 16 to 18 


Read the following write up carefully and answer the following questions: 


AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/14 


P is variable point on the line L = 0. Tangents are drawn to the circle x^ + y? = 4 from P to touch Q and В. 


The parallelogram PQSR is complicated 


16. If L = 2x + y = 6, then the locus of circumcentre of АРОВ is 
(A) 2x -y 24 (В) у + 2х = З 
(С) х- 2у= 4 (D) x + 2y = З 
17. If = у = 4 then the locus of the circumcentre of АРОН is 
(A)y=2 (B) x 22 
(C)y=4 (р)х--4 


18. If P = (2, 3), then the circumcentre of AQRS is 
2 7 

e (E. 2. 
13 26 


TOB 


(C) са 5. (б) попе of these 
13 26 
SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 10 questions. The answer to each of the questions is a single-digit (т) (1) (0) (1) 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question AAG) 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
OOO® 
ОООО, 

1: Given that a, В, y are the roots of cubic equation x? – 3x? + 2x +2- 0. The value of af + В + y' 


is equal to 
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22 


2 
(4 4218 y Ti 


If the substitution x = cos 0 reduces the differential equation d d +y=0 to 
X x 
d?y 2 ; 
дв =0 then (Af -2)isequalto . 
. х|16 |. : А 
lim —| — | is equal to (where [.] denote greatest integer function) 
x>0* X 


In a triangle ABC, the least values of II cosec (4) and 7 cosec?A аге р апа q respectively, 


then (p - q) is equal to 
Let Гха-Бха and с:ї =0, where а.с +0, then 4-2(ГхБ)-0-6(8х 1) is equal to 


1 X x1 
If g(x)=| 2x х(х-1) x(x +1) |, then g(200) is equal to 


Зх(х-1) x(x-1)(x-2) x(x? -14) 


1399 — 19° is divisible by 162, then the remainder is 


Given (2+6+10+14+...... +2а)+(2+6+10+14+....... + 2b) =(2+6+10+14+....... +2c), 
where а-0-0-21 anda» 6. Then a- b is equal to 


Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. The 
probability of selecting a number such that product of any 5 consecutive digits is divisible by 
either 5 or 7 is p. Then 12p is equal to 


If a singular matrix A =| a; | 


: 11 А 
ә always commute with В = | | such that 211 = Jk , then k is 


812 
equal to 
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Physics PART - | 
SECTION - A 
2. й intensity of S, = 9 times of intensity S» 


Intensity of maxima = (11-44) -9 1 


=> 5-Р-5,Р-гї for maxima 
2 4242 
Jd? +x? - x 2n EAE 
2nX 
3 P £) 
Yo 4у, 
4 2mv, _ 1/ gE, е 
qB, 2\m 
4m'v, ЩЕ 
ТЕН? 
Xs V em. vo 
° q VEB, 
6. yı = А біп ot 


У2 = А ѕіп Mat 
Уг = 2Асов| (8280 a Ceta] 


Resultant amplitude A, = 2A5|cos(^c)t/2| 


а) ш” —t--—s 
2 2 4 
(A) 5-2 >t= -sS 
2 3 6 


-. In Уг sec cycle, active time is (1-4) - 1/3 бес 


1/3 
z. In 12 sec interval, active time is 12! = 8 sec 
(1/2) 
7. Let фу = 4eV, then ф = 2eV 
(E - $) represent kinetic energy of most energetic electron. 
E- $2» = 2(E- фу) 
>E = 6eV 
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Induced e.m.f. = Bév = 0.125 V : @0.5T 
=10V 0.25 m 
Zune 10-е 10-0125 1 AS 
10-0.125 g x 
Force ВІ/ = 0.5 (1-089 025 -0.5М (given) à 


Solving v = 16 m/s. 


. &y(a- x)a Е: &,xak 
d d 


_ &a[a-x-«kx] | 
ши син ——O 


C 


“fa + (k- x] 


V? 
U- ^s [а+ (k- 9x] 
p. dU. saV*(k-1) 
|» dx 2d 
2 — 
v? =v? + 2Ах = v$ РЕС ee 
md 
2k 2 
Eas iy? + 98У K TX вау т, 
2 2d 2d 
2\2 22 
E. = 1туг + 58 V GR 
2 2d 


P.D. same & electric field same 
Charge will be kC € 
Energy will be % КС £? 


Po + 0.8 pwgh + pwg(2h) 1.2 pwg(3h) = Po + 1.2 pwgh2 


> 1.2 hz = h[0.8 + 2 + 36] = 64h > hz = Th 


Po + 0.8 pygh + pwg(2h) = pwgh: + Ро 
= h; =h[0.8 + 2] > h; = 28h 
h/h; = 40/21 


Po + ара” = Po + 0.8pygh + pwg(2h) 
v? 
= rus gh[0.8 + 2] 


у= V2x9.8x0.28x2.8 = 3.92 m/s 


In the time interval t = 0 sec to t = to sec, till the time. The relative velocity is not zero the nature 
of friction will be kinetic. 
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іш -01-(201) = 20 m/sec(i) қ 
М-100М->Ғұ-0.25 x 100 = 25 N ET 
а, =4m/ sec? (1), а, = 0m/ sec" (i) Pon ЕДІ) 
а,в = а, — ap -4т/ вес? (i) 10g Fk 


Vas = 4g + ü4gt = 0 


=>t=5sec 
When the relative motion between block A and belt conveyor will be zero, the nature of friction will 
be static and its magnitude will equal to magnitude of unbalanced external force acting on the 


block A and its direction will be | the opposite direction of unbalanced external force. 
Friction force 


> F = Frictional force = ee = kinetic in nature 


15N(-i) > Static in nature 


SECTION -C 
а е ра КІВА |У 
1. ,n-ai-bj2—ci-—]|] | | | | шог а - 
p=] | 217% | i А 
f, =n—-2(n-p)p (90°-i) (x -i) 
= (ai —bj)—2(-b)j =ai +b} 
h-p = cos(x- i) = -b | 
cos i = b = 38 21-80 
u = coti = УЗ 
4. For collision the relative velocity of A with respect to В should be along the line АВ 
6. Using condition of equilibrium 
KL = (m; + ma)g 
Using COME 
sku =m,g(2L) 
om = KL (mem) 
4g 4 
=> ЗТ; =m: = то/т = З 
8. If we place another similar сопе on this опе, net flux = E 


£9 
Q 39 20 80 


= Flux with the upper cone = 2 = . This 

80 580 5є, 2029 | 
must also be the flux associated with the lower cone when the 2H 
charge is raised through a height 2H because of symmetry. | 
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Velocity of first block before collision, 
у2-12-2(2)х0.16 
= 1 -0.64 
v1 = 0.6 m/s 
By conservation of momentum, 2 x 0.6 = 2 vi +4v5 
also v5 – vi = vi for elastic collision 
It gives v5 = 0.4 m/s 
vi = -0.2 m/s 
Now distance moved after collision 
(0.4)? (0.2)? 
1= L—— & 52 = -2-2- 
2х2 2х2 
76 = S4 + S2 = 0.05 т = 5 ст. 


Ву symmetry, по current will flow іп arm along x-axis. 
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Chemistry PART - 11 
3. More activated ring undergo EAS. 
4. Br Me H 
| | 
Ме-СН-СН-Ме--%--> лаа а. ам» уМе-С--Мө- ЭМ , 
Br H Me 
5. 15 titration 
Мед. of NaOH $ Мед of Na,CO; = Мед. of HCI = 50 = 5 
2" titration 
5 Мед. of Ма,СО, = Мед. of HCI = 10 “10 = 
-. Meg. of NaOH = 5-1 = 4 
Wt. of NaOH = Мед. of NaOH x Equivalent weight 
1000 
_ 4x40 
1000 
= 0.169 
6. б a Cyr 
ЖЕР Ші: S о; NaOH(dil.) А 
(ii — i гн A 
Intramolecular aldol condensation 
7. 8NH, (excess) + ЗСІ, —> 6NH,CI + №, 
оо . conc.) + 3Cl, —>5NaCl + NaClO, + ЗН,О 
Fe + 2HCI—> FeCl, +H, 
Liberation of H» prevents the formation of FeCls. 
Bond dissociation of F — F is less than that of Cl — Cl. 
8. (CH3)3SiCl is used to stop the growth of polymerisation of linear polymer formed from the 
hydrolysis of (CH3)2SiClo. 
9. Configuration of (B) is (2R, 3S) 
Configuration of (C) is (2В, 35) 
10. CH3 Т О 
1 
тала pga —=©% › HgC—C—CH3 + H—C—OH + H—C—H 
OH ОН OH 
11. 1. Addition of inert gas at constant pressure shifts the equilibrium in that direction which has 


more number of gaseous moles. 
2. Increasing the volume of the container shifts the equilibrium in that direction which has more 
number of gaseous moles. 


12. Chemisorption unimolecular layer. 
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[Cu(NHs)4]** — dsp? 
[Ni(CN)4]* — dsp? 
[CuCl]" — sp 

[ММС әр? 


CHO CHO 27 
Ме п 5 + y 
он=0 CHO ix 
(A) Me (B) (C) 
H3C нс Он 
© О (i) KCN/H* a 
/ кен (ii) њо" М 
нас нас СО2Н 
(С) 
CHO СООМа 
NaOH(50%) Ht /A О 
CHO СН,ОН 
(D) 
ZnS + H,SO, —— ZnSO, +H,S 
Ни) (с) (8) 


3H,S +K,C1,0, + 4H,SO, —>K,S0O, + Cr, (SO, ), «38-7Ң,0 


5-0,--2980, 
(0) (е) 


2H,S + SO, ——>2H,0 +35 
ZnSO, +2NaOH——>Zn(OH), +Na,SO, 


Zn(OH), + 2NaOH——>Na,ZnO,+ 2H,O 
(Soluble) 
SECTION - C 
A present in corners and face centre. 
B present in alternate tetrahedral voids. 
No. of A per unit cell = 6x1+6x1 = 15 
8 2 4 
No. of B per unit cell = 4— 1 = З 
15 
Xiy=—:3=5:4 
4 4 
х+у= 5+4=9 
All the compounds undergo hydrolysis. 


Let the number of a-particles emitted be x and the number of p-particles emitted be y. 
4x = 238 – 206 = 32 

x=8 

2Х-у-10 

2х8-у-10 

y=6. 
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E | 7% e СН» | Cl СНуд H 
H H H СІ 
(9+ /) (4-2) 


Total number of isomers = 7. 


OH 
HC (Б CH5— CH; (2) 
ОН СН, 
CH3 
H3C—CH—HC 2 
ÓH CH3 
H4C m CH5—CHs (2) 
OCH, 
6. PCI, +3H,O0 ——>H,PO, + 3HCI 


(dibasic) 
Number of moles required to neutralise НзРО; = 2 
Number of moles required to neutralise HCI = 3 
Total number of moles of NaOH required to neutralise the solution = 5. 


7. C,H lo) Êo (g)—— xCO, (9) + 6H,O (g) 


Initial moles of gaseous reactant taken = 1 + (x + 3) 2x + 4 
Final moles of product formed = x + 6 

Number of moles increased = 2 

Pressure oc Number of moles. 


% of pressure increased = 2 x100, 20 = 2 х100,х = 6. 
+4) (х+4) 
8. М:О, NO and CO are neutral oxides remaining are acidic oxides. 
9. The following compounds give positive iodoform test 
n " OH 
iod RUE: ; Н40--0Н,-0ОН, ко (С) о (Өлш 
OH 

10. In the following compound sulphur has +6 oxidation state 


H2S207, H2SO4, H2SOs, H2S208 
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Mathematics PART - 111 


SECTION - A 


Let origin be centre of larger circle and O' be the centre of smaller circle. 
Equation of (1): x? +y? =2 


Equation of (2): (х-2) «y? =1 


5 Үү 47 


Let B (0, 0), C (а, 0), A (h, К) and P (æ, p). A 
d(A, BC) к 


d(P, BC) p 2 
Equation of AC is Кх-(һ-а)у-Ка-0 
| а(в, АС) 2 ка (0, 0) С (а, 0) 
" d(P, АС) ka-(h-a)p-ka 

Equation of AB is kx - hy =0 


d(C, AB) _ ka 
d(P, AB) ko. — hp 
Solving, a = ша наг 


Ortho-centres of triangles formed by three tangents and corresponding normals to a parabola are 
equidistant from axis of parabola. 


Number beginning with 2 and not divisible by 5 is 6! — 120 = 600 
Number beginning with 3 and not divisible by 5 = 600 

Number beginning with 5 and not divisible by 5 = 720 

Total = 1920 

Number beginning with 6 2 and not divisible by 5 is 120 — 24 = 96 
2. Total = 2016 

2.2017" number is 6325789 


(РО) -Q"P7 - aP - PQ 
PQ is symmetric 
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SPOR = OPPS 

= РЇРОР!=Р О 

= QP” =P7Q 

(Ра) -a'(P^) =P 


8. P(u,) <i? +2 
= P(u,)= k(i? +2) 
Uy, Ua, ........ , Un are mutually exclusive events. 


^ P(u,) s P(ug) ^ ........ * P(u,) 21 
= k|1 +2+22 «2435424 (257 n*«2|-1 


6 
n(n+1)(2n+1)+12n 

А > event of drawing a white ball 

P(A)-k(f* «2)«— — +k (2? +2). * 4k (3242). 9 4... +k (n? 2). 
2п +1 2п +1 2п +1 2п +1 

БЫ KK 5154/3254 СТТ Г ТЫ +2п.2] 

2п+1- 

= 2K B 08438 4. +n? +2(14+2+3+..... «n)] 

2n41- 


ж |n? (п-1у 
ЕТІ ^ Penn) 


2.6 n^ (n1 +ап(п+1)| 
4(2n+1)[n(n+1)(2n+1)+12n | 


2 
s ZEE) 
n n n 
Lt P(A)= Lt ———— ————————— 


n—oo noo 2 
(2+1) (i)a 2+ Jj 
n n n n 
. Т T 
Sin — 005-- 


9. 12, 12. 
SINX COS X 


10. [21| = [22| = 1; |Z1 + 22| = 1 
=> (z *z5)(z *z;)-1 
|21 + zal = |21111 + e"| = 1 
[Z2 21| = |21| le^ — 1| 


11. UR cg) 1 


50 
PRU ++ Хдо) =1 
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Lety <x 
=>. 
х х-у 
> Hah. 
1-8 


(а + b) = x, then x? - 21x + 20=0 
Which has roots 1, 4, —5 


SECTION - C 
2(1+3+5+7-+...... +а)+2(1+3+5+7+...... +b) =2(1+3+5+7+...... +c) 
-|н( дар БЕ: ЕЕЕ ЭГ 
2 2 2 2 2 2 
2 2 2 
=>(a+1) +(0+1) =(c +1) 
*a»6 апа а-0-С-21 


a-b=2 
А ЗС,х „+ 9Сүх Ps- Poe P; T 
Эр, 12 
ТЕГІ 36 |2 1||а„ a» 
> 84 + 2845 = 841 жад ..... 0) 
84845-72845 ға) tne (ii) 


а» t 2855 = 284, жа 

85, + 825 = 2845 ға; 

i From (ii), а; = а» 

85, = 2845 

g " 2 2 2 
"апа = ара > (а) - (842) 
> а; = “2а, 
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From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from Classroom 


FIIT] EE JEE (Advanced), 2014 
FULL TEST - V 


Time Allotted: 3 Hours Maximum Marks: 237 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-lis Physics, Part-ll is Chemistry and Part-III is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 - 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +5 marks for correct answer and - 2 marks for wrong answer. 

Section-A (07 - 12) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +3 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct choice. No marks will be given for 
any wrong match in any question. There is no negative marking. 


(iii) Section-C (01 — 05) contains 5 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9 and each question carries +3 marks for correct answer. There is no negative 
marking. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
М-9, Ма-11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, 7п-30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, 0-92. 

Atomic masses: Н-1, Не-4, 11-7, Ве-9, В-11, С-12, М-14, О-16, 
F=19, Ма-23, Mg=24, Al = 27, Si=28, P=31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Рр-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Three masses A, B and C are kept on the smooth horizontal шим, mie M 
surface as shown in the figure. A sharp impulse is given to the 

mass А, so that it starts moving towards B with speed уо. What ФА 
is the minimum value of m so that there is only one collision 

between masses A and B. (all collision are elastic) 


(A) M (B) м 
(С) = (D) 2M 


A freshly prepared sample contains 16 x 107% radioactive nuclei, whose mean life is 10'° seconds. 
The activity of the sample just after 4 half lives time is 


In? 


(A) 1610 dps (B) 1 x 10'° dps 
(С) 25 10" dps (D) 16 х 10" dps 


Space for rough work 
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In the adjacent figure, a block of mass m is rigidly attached to 7 k k 

two identical springs of stiffness k each. The other ends of the 

springs are connected to the fixed wall when the block is in b—> <b й 
equilibrium, length of each spring is b, which is greater than 


then the natural length / of the spring The time period of the oscillation of the block if it is 


displaced by small distance x perpendicular to the length of the spring and released. (motion of 
the block is unaffected from gravity). 


mb mb 
A) 2 B) 2л |—— —— 
A) 27 05-4) (В) 27 к-т) 
m(b- £) m(b - £) 
C)2 D) 21,J————- 
= ж? (D) 224 2b 
Block of mass m = 10 kg is suspended by two springs as shown in the 60° 2 
diagram. Acceleration of block just after cutting the right spring is 20 
(А) 23 m/s? (B) 10 m/s? 
(C) 5N3 m/s? (D) 5 m/s? 
In the adjacent figure the switch S is closed at t = 0. Qa, Ов and Qc 10 
are charges on the capacitor A, Capacitor В and capacitor C in the 49, A &/ woo 
steady state respectively. Choose the correct statement. x цэн SUF с 
(A) Qa< Ов < Qc (В) Qa < Qc < Ов F 
(C) Qc « Q4 « Ов (D) Qc < Qs < Qa ve zm 
| 
60V S 
An infinite current carrying conductor, parallel to z-axis is situated at Тү 
B , 
point Р as shown in the figure to x-y plane. The find |В-4/ ? (0 ЕС 
А rer 
Lol ші | 
А) = B) = | 
9) 24 иг o A 80. 
(С) Hoi (D) ы (0, 0): (a/V3, 0) B x 
12 8 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraphs. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Questions 7 and 9 


An experiment is performed on thin lens in order to determine the radii А; and Re of the curvature of its 
two surfaces and the refractive index ‘ш’ of its glass. 


Experiment I: A real object is placed 36 cm to the left of lens and a real image is formed 72 cm to the 
right of lens. 


Experiment ІІ: The lens is floated on the surface of mercury with surface having radius of curvature R2 
faces air. A real object is placed at 60 cm above it, and a real image is formed at 30 cm above it (assume 
mercury to be perfectly reflecting). 


Experiment Ill: The lens is floated on the surface of mercury with surface having radius of curvature В, 
faces air. A real object is placed at 7.5 cm above it and real image is formed at = cm above it. On the 


bases of Experiments І, ЇЇ and IIl, answer the following questions. 


7 The refractive index of material of lens is 
(A) 1.6 (B) 1.75 
(C) 2 (D) none 
8 The magnitude of R; is 
(A) 60 cm (B) 30 cm 
(C) 120 cm (D) 45 cm 
9 The lens can be best represented by 
(A) (B) 
n Re Ri R2 
Biconvex Biconcave 
(C) (D) 
R2 Ri R; R; 
Convexo-concave Concavo-convex 


Space for rough work 
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Paragraph for Questions 10 and 12 


2 mole of an ideal monoatomic gas undergoes a cyclic process ABCA as shown 
in the figure. R is the universal gas constant. (given In2 = 0.693) 


Answer the following questions. 


10. Percentage efficiency of cycle is (approximately) 
(A) 10.38% (B) 13.38% 
(C) 40.38% (D) none of these 
11. Graph of volume verses temperature of the cyclic process ABCA is 
(д) V (В) 


(С) (D) попе of these 
12. Graph of pressure verses volume of the cyclic process ABCA is 

(A) (B) 

(C) (D) попе of these 


Space for rough work 
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SECTION - B 
(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct. 


1. An electron in a hydrogen atom makes a transition n; — n», where п: and n» are the principal 
quantum numbers of the two states. Assume Bohr model to be valid. 


Column | Column Il 
(A) The electron emits an energy of 2.55 eV (p m=2,n2=1 


(B) Time period of the electron in the initial state | (9) п = 4, п = 2 
is eight times that in the final state. 


(C) Speed of electron become two times r) ny=5,n2=3 
(D) Radius of orbit of electron becomes 4.77A° (s) nm26,n2-3 


(t) m-28n-4 
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2. Тһе Column-l is having the graph of either electrostatic field or its magnitude verses position on 
x-axis and magnetic field or its magnitude verses position on the x-axis for the system indicated in 
the Column-lIl. Match the following. 

. Column Column Il 
(A) 


(-a, 0) | (a, 0) : І І 


кнаж О ЖА Ж 


Two infinite wire are kept parallel to z-axis as 
shown in the figure, each carrying positive 
current | along positive z-axis 
18 (9) y 
| | 


(a, 0) x 


(B) E 


Са, 4 © 


(-a, 0) О (ago х 

Two infinite wire аге kept parallel to z-axis as 
shown in the figure, one is carrying current 
positive | along positive z-axis and other is 
carrying positive current | along negative z- 
axis 

| (r) y 

S +Q +Q 
(-а, 0) О (ao х 


(С) E. | 


(a, 0) | 


Two point charges, each of magnitude +Q 
are kept at points (—a, 0) and (a, 0) 
(s) y 
+Q -Q 
Ca0 О (ao х 


Two point charges, +Q and -Q are kept at 
points (—a, 0) and (a, 0) respectively 
+À | +), 


Ca, 0) (а,0) X 


Two infinite non-conducting rod are kept 
parallel to the y-axis as shown in the figure, 
each carrying uniform charge density A. 
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SECTION - C 
Integer Answer Type 
X Y ZW 
ОООО, 
This section contains 5 questions. The answer to each of the questions is a single-digit (т) (т) (т) (т) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown. 0000, 
ӨӨӨӨ 
ОООО 
OOO® 
OOO® 
ОООО, 
ABC is an isosceles triangular sheet of negligible thickness, made of 
isotropic material. Mass of the sheet is m. Its moment of inertia about а а 
axes perpendicular to its plane and passing through the points А and В 
are |, and Ip respectively. [AB = AC = a and ВС = v2a]. Find 12/1). Б 5 E 
a 


Two inclined planes OA and OB of inclinations to the 
horizontal are о and р, each equal to 30? as shown in 
the figure. A particle is projected at an angle of 90? with 
plane OA from point A and its strikes the plane OB at 
point B normally. Then find the speed of projection 
in m/s. (given that OA = OB = 20 cm and g = 10 m/s?) 


If the sound heard by observer, whose equation is given as 
y = 8sin1Ont cos 200лі at x = 0 
The number of beat frequency heard by observer is 2k, then find the value of k. 


A certain amount of a mono-atomic ideal gas undergoes a process pu" - C, where p is the 
density of the gas and u is the internal energy of the gas. It was found that the ratio r = 38 Юг 


the process was г = 2/3. What is the value of n? 


Current in a X-ray tube operating at 40 kV is 10 mA. 1% of the total kinetic energy of electrons 
hitting the target is converted into X-rays. Then the heat produced in the target per second is 
99n Joule 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. OH 


OH 
OH on 
PCC (Excess) SA Тез павай В ш >С NaBH, sp 
3 


The product D is: 


(A) OH OH (B) OH 
P» Фин 


2. In the following reaction, 
O 
CF,CO,H B 
(Product) 
The product (B) is: 
(A) О (В) 
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3. The standard heat of combustion of C2H2(g), C(graphite) and H2(g) are 310 Kcal, 94 Kcal and 
98 Kcal respectively. The heat of formation of С:Н›(9) is: 
(A) 24 Kcal (B) 148 Kcal 
(C) 26 Kcal (D) 284 Kcal 
4. 20 ml of M NH,OH solution is mixed with 16 ml of M HCI solution. The pH of the resulting 
solution і5:(рК, of NH4OH = 4.74) 
(A) 9.26 (B) 6.85 
(C) 4.74 (D) 8.65 
5. Which of the following statement is incorrect? 
(A) HCIO, is a stronger acid than HCIO (B) HF is a stronger acid than HI 
(C) BF; is a weaker Lewis acid than ВС» (D) NF; is a weaker Lewis base than МС!» 
6. Which of the following statement is incorrect? 


(A) ШНСО, does not exist in the solid state. 

(B) Potassium superoxide is paramagnetic in nature. 

(C) Solubility of Ва(Он) in water is more than the solubility of Mg(OH)». 
(D) ШСОз is more stable than Rb2COs. 


Comprehension Type 
This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 


paragraphs. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos.7 to 9 


Acid catalysed hydration of alkene gives alcohol. The addition is in accordance with Markownikov's rule. 
Alcohols can also be prepared by the oxymercuration-demercuration of alkenes. When alkenes undergo 
hydroboration oxidation alcohol is formed. In oxymercuration-demercuration and hydroboration oxidation, 
the net result is the addition of H2O to the double bond producing alcohol. 


7. ее the following is the major product (В) in the following reaction? 
3 
н,с—@—он==онь -ңо- 50 (в) 
бн 
(А) (15 (В) 9% 
H3C—C—CH—CHg Hase. eer ghe 
CH, OH СНз OH 
(C) СН, онь (б) СНз Ts 
H3C—C——CH—CHs H3C—C——CH— CH» 
OH bu bu 
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8. In the following reaction, 


NV ino HSL, (A) 


The major product (A) is: 
(A) 


9. In the following reaction: 


BN 
CH» ()ВН,-ТНЕ B 
(1) њо ОНТ ( ) 


(8) (у Хн 
(0) Ск 
The product (В) is: 
(A) ead (B) OH 

OH 
Paragraph for Question Nos. 10 to 12 


A solution is 0.1 M in each KCI, KBr and K2CrO,. To this solution solid AgNO; is gradually added. Assume 
no change in the volume of the solution. 
Given K,,(AgCl) = 1.7 x 1077 

Ksp(AgBr) = 5 x 1077 

and Ks (Ag2CrOA4) = 1.9 х 1077 


10. The sequence of ions precipitated follows the order? 
(A) Cl, Вг”, CrOZ (B) Br, СГ, Сто” 
(C) Cl, CrOZ, Br (D) СОГОГ, Cl, Вг" 
11. The concentration of first ion when the second ion starts precipitating is about: 
(A) 0.1 M (B) 0.03 M 
(C) 0.003 M (D) 0.0003 M 
12. The concentration of [Ag*] required to start the precipitation of AgBr is: 
(A) 5x 1077 M (B) 1.7 x 10° M 
(C) 6 x 10 M (D) 4 x 105 M 
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SECTION - B 
(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct. 


1. Match the Column — | with Column - Il: 
Column – l(compounds) Column - Il(Product(s) of reductive 
ozonolysis) 
A LS (p OHC — CHO 
(B) (9) CH; - CHO 
© AZ (n) I 
CH, - C- CH, - CHO 
D „м. (s) HCHO 
(t) ОНС-СН,-СНО 
2. Match the Column — | with Column - 11: 
Column -|I Column - Il 
(A) KCI (p) Antifluorite structure 
(B) CsCl (9) 4:4 coordination 
(С) Zns (r) 6: 6 coordination 
(D NaO (s) 8:8 coordination 
(t) _ Rocksalt structure 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 5 questions. The answer to each of the questions is a single-digit OOQ 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
(GG) 
ОООО 
OOO® 
OOO® 
ОООО, 

1. Total number of monochlorinated products of СНз — CH» – CH» – CH; is 

2. How many of the following compounds will liberate СО» gas from NaHCO; solution? 

OH COOH SO3H OH COOH 
ON NO» 
CH3 —CH5—OH 
МО, МО» 
З. Among the following the number of compounds which react with Fehling solution is: 
| Ї i 
i ! i 
2 H4C—C——CHs: С)- 
4. The number of geometrical isomers of the complex [Pt(Py)(NH3)BrCl] is? 
5. 5 ml of a gaseous hydrocarbon (C,Hy) was exploded with 30 ml of oxygen. The resulting gas on 


cooling to room temperature is found to measure 25 ml of which 10 ml are absorbed by NaOH 


and the remainder by pyrogallol. The value of x + y is? 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


The differential equation (ху? (1-совх)- у|дх +xdy =0 represents the curve 


2 3 

p x? sinx + схсоѕх - dsinx +k . Then a+b+c+d is equal to 

ay 

(A) 8 (B) 9 

(C) 10 (D) 11 
х-1 ах 2n i : 

Let f(x) =| such that f(1) = —. Then f'(1) is equal to 
х+1/х3 4x? ex 3 

A) 0 Bj 

(A) (B) 3 

T 

С) — 0) 2 

(© 2 (D) 

If in the triangle ABC, = = й and D is a point lying on BC such that AB 1 AD and D divides BC 

externally in the ratio 3 : 2, then 

(A) ZA = 30? (B) ZA = 75? 

(C) ZA = 45? (D) ZA = 60° 


There were two women participating in a chess tournament. Every participant played two games 
with every other participant. The number of games that the men played among themselves 
exceeds by 66 that of the games which the man played with the two women then total number of 
participants is 

(A) 11 (B) 13 

(C) 10 (D) 12 
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5. If the equation z? +(3+i)z* -3z-(m+i)=0, where m eR has at least опе real root, then m can 
have the value equal to 
(A) 1 (B) 2 
(C) 3 (D) 4 
. 1 1 1 1 1 1 1 1 
6. Find the value of 1+ —+— +, 1+—+— +, [1+— + — +... + [1+ —— + ——— 
| P 2 | ge 298 | g* 4° | 20102 20112 
(A) 2011- (B) 2011+ 
2011 2011 
(C) 2011 se (D) none of these 
2010 


Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraphs. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 7 to 9 


Read the following write up carefully and answer the following questions: 
2 
-Х 


z and g(x) = х* - 28 +х? +4. 
+X 


Let h(x) = біп! 
increases іп (о, a4) 

decreases in (a, ©) 

decreases іп (-о, a4) 

increases in (ai, az) 

decreases in (ағ, аз) 

increases in (as, о) 

I (AB) = portion of tangent at x = a; to the curve g(x) intercepted between x = a; and x = аз. 


I (CD) = portion of tangent at x = аҙ to the curve g(x) intercepted between x = аг and x = аз. 
Join BC and AD with straight line 


7. Let number of points of non differentiability of у =|h(x)| be ay. Then a, +а +a ға, is equal to 
9 7 
A) = в) — 
A B); 
11 
C) — D)5 
€, (D) 
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Area of quadrilateral ABCD is 


1 1 
(А) 16 (B) 2 
(С) E (D) none of these 


Area enclosed by y = h(x) and x-axis is 


(A) 1-21п2 (B) 27172 


(С) arin (D) none of these 


Paragraph for Question Nos. 10 to 12 


Read the following write up carefully and answer the following questions: 


Consider the equation х“ + 2ах? + х? + 2ax+1=0, wherea є В. Also, range of f(x) = х +t is 


(=, - 2] U (2, о) 


10. 


If equation has at least two distinct positive real roots, then all possible values of ‘a’ are 


(A) [— -1| (В) Е ») 


(C) [— -3| (D) none of these 


If equation has at least two distinct negative real roots, then all possible values of ‘a’ are 


(A) Е «| (B) E: Jj 


(C) (s 1 (D) none of these 

If exactly two roots are positive and two roots are negative, then number of integral values of ‘a’ is 
(A) 2 (B) 1 

(C) 0 (D) 3 
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SECTION - B 


(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct. 


1. If a, b, c are sides of a triangle and а? b?, c? are roots of x? - px? + qx - r = 0. Then, match the 
following Соїитт-| with Column-ll 
Column -| Column - Il 
(A) sin? A + sin? B + sin? C - 3sin AsinBsinC = 8A? (p) p=14,q=5,r=8 
(B) asin? A - bsin? B + csin? C = 14A? (q) р-36,4-7,г-27 
(C) sin AsinBsinC = 2A? (r) р= 9, 4= 7,г= 8 
(0) acos2A +bcos2B + ccos2C = 2(s - А?) () ops S q=5, [227 
(t) р= 1,4= 8, г= 8 
2. Let f(n, к) be the probability that when n coins are tossed, then k heads are obtained (k <n). 
Match the following Column-| with Column-ll 
Column -1 Column - Il 
(A) f(n, К) when no 2 heads are consecutive (n > 2k — 1) (p) gu eer 
p 
РД 
(B) f(n, k) when k heads occur together аер 
(9) = 
2 
(С) f(n, k) when all k heads do not occur together nko 
(r) 21 
(D) f(n, k) when 2 heads are consecutive пер 
(5) 21 
п-К-1 
C 
(t) 1- 21 
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SECTION - C 
Integer Answer Type 

X Y ZW 
ОООО, 

This section contains 5 questions. The answer to each of the questions is a single-digit OOQ 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 

numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown. 0000, 
(GG) 
ОООО 
OOO® 
OOO® 
ОООО, 


A semicircle is drawn outwardly оп chord АВ of the circle with centre О and unit radius. The 
perpendicular from O to AB meets the semicircle on AB at C. Then length of AB so that OC has 


maximum length is VK . Then K is equal to 


In a AABC, ZB = 60°. Then, one of the roots of the equation (a-c)? x? -b?x «ac =0, where a, 
b, c are the sides of the triangle, is equal to 


2 2 


The centre of a circle passing through foci of a hyperbola % ES =1 and the points at which the 


tangent at the point (6, 243) meets the tangents at the vertices is [^ =) , then k is equal to 


43 


There are 15 seats in the first row of a theatre of which 6 are to be occupied. The number of ways 
of arranging 15 person so that no two persons are side by side is k + 5, then digit in unit’s place in 
k is equal to 


The remainder when 69? + 8° is divided by 49 is equal to 


Space for rough work 


—  —— P— ——— —Ó M MMÁÀ———ÁmÍ'Dn—á 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


Classroom /Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


From Classroom/Integrated School Programs 7 іп Top 20, 23 іп Тор 100, 54 in Тор 300, 106 іп Top 500 АП India Ranks & 2314 Students from 


AITS-FT-V (Paper-2)-PCM(Sol)-JEE(Advanced)/14 


FIIT) EE JEE(Advanced), 2014 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - V 
PAPER-2 


Оно PHYSICS CHEMISTRY MATHEMATICS 

1. |B B B 

2. |B B A 

3. |B A D 

4. |D D B 

5. |А B A 

6 |А D A 

7. |D с А 

8. |A D A 

9. |D A A 

10. |B B с 

11. |B D A 

12. |C A с 
(А) > (9) (A) > (q, 5) (А) > (p. q) 

1. |(В)->(р, q; 5,1) (B) > (r, t) (B) > (р, 5) 
(C) > (p, 4, $, t) (C) > (p, s) (C) > (р, r, t) 
(D) > (г, s) (D) > (9) (D) > (t) 
(A) > (s) (A) > (r, t) (A) > (r) 

2, | (B) > (9, $) (B) > (s) (B) > (s) 
(C) > (р, r, t) (C) > (9) (C) > (q) 
(D) -» (р, г, t) (D) (p) (D) (p) 

1. 12 3 2 

2. |2 4 1 

з. |5 2 2 

4. |3 3 5 

5. |4 6 5 
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Physics PART - | 
SECTION - A 
1. Let just after collision between А and B, v; and у be the velocity of masses A and B respectively 
Vo = V2 — Vi Cet) 
Mvo = туз + Tv, => 2уо = 2V; + v2 ... (2) 


Using (1) and (2) we have 
үң = Vo/3, V2 = 4v,/3 
Now let уз and у4 will be the velocity of mass В and Vo/3 4%0/3 


--> --> 


Е 
respectively just after collision between В апа С (A) (B) (с) 


Situation after collision between А апа В 
4v 0/3 = [V4 — V3] x M 
2mvy3 = mv4/2 + Му, 
Using M x (3) + (4) 


2v, 1 
m - 2M] =—(m+2M)v 
31 ] Bim * 5 


4v, nM 
Үз = — 
3 Lm+2m 
For only one collision between masses A and B 
Уз» 0 andvas2vo/3 
->т>2М апат»10М/3 


SS 


Where n is no of half lives 


Qa = 20 uC 
Ов = 60 uC 
Qc = 80 uC 


U, =ne,T, = 2x SRT, 


U 2U 
Т, =—, T, = T, = = 
nim 1 
UAV nRT, Р 20, ie пНТ, Е 4V 
Р, ЗР, Р, ЗР, 
Wycie = Was + Wac + Woa 
_ 0.772U, 
— 3 
о _ WY усе > Wycie 
Jon = — x100 x100 
Heat supplied Окс + Олв 
= 13.38% 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-V (Paper-2)-PCM(Sol)-JEE(Advanced)/14 
SECTION - C 


Since 0-0 

AO = BO = 20 cm 

AB = Vd? +d? — 20: йсоѕ120° 

AB = N3d 

Now AB is the range of the projectile from A to B. 


2 . 
ad и“ sin 20 


= 3а = 
29 


Putting d = 0.2 т 
u-2m/s 


pu 2C 

> V'TSC 

> TV" =C 

- РМ = с 
Compare with PV* = C 


> poet 
n 


Now, AQ 285) and AW «(58 
Х 


AQ Ву R r-x 
r-1 1-x 
5 
2387122 
5_у 3 
3 
> x-2/8-1-— 
n 
> = З 


Power = 40 kV 10 тА = 400 W. 
99 % of it is produced as heating power 
Heating power = 396 W = 396 Joules per second. 
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Chemistry PART - 11 


SECTION - A 


E Ж 
Er Š 
oon OH . PCC (Excess) Excess) =O aided alent dy 9 


ЕТ 


CH,MgBr NaBH, 
“ЭН ОР? oa ee 


2. Bayer-Villiger oxidation. 


3. 2C +H, (g) — C;H, (9) 
AH = 310 - [(2х 94) - 98] 
= 24 kcal 


4. NH,OH + HCl | —oNH,CI -H,O 
20х-1--2 18х:-1--4:6 0 0 
10 10 
0.4 0 1.6 
The resulting solution is a basic buffer. 
[Salt] 


OH= pK, +1 
P pv + 29 Base] 


1.6 
= 4.744log—. 
904 


= 4.74 + 1004 

= 4.74 + 0.6020 
= 5.342 

pH = 14 – 5. 342 
= 8.658 


5. HF is а weaker acid than НІ 
HF < HCI < HBr < HI 


6. 11:СО: is less stable than RbsCO3. 


— —— — ————————M——Á———ÁMMÁM À ÀÁ—M!— má en 
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а СНз А 
тээг эн н Bm 1,2 -Methyl shift 
СНз Сн; 
СНз СНз СН, СН, 
(1) HO | 


co снб: a > HsC—C—-CH—CH, 


| 
OH 
8. @ 
Ve Су 
© OH 
(1) но 


e 
Ring expansion СТ ана shift 4 
9. Hydroboration-oxidation. Anti Markownikov’s addition of НО. 


10. [Ag ] to start the ppt. of СГ 
К. (А9СІ) 17x10? 


=1.7x10°M 
[cr | 0.1 
[Ад] to start the ppt. of Вг 
_Ke(AQBr) 8x10? , ("M 
[Br | 0.1 
[Ag] to start the ppt. of Cro% 
1/2 
К. (Ag,CrO Du 
-| Fs (^9,00.) em | = 4.36x10°° M 
[cro] 0.1 


Order of ppt. Br, CF ,CrO? . 


11. When CI starts precipitating 
Ke (AgBr) > 5 x1 0:3 


Br] = = =3х10* M 
[Br] [Ag] 17080” 
12. [Ag] to start the ppt. of AgBr 
К. (АОВ ris 
_ Kep(AQBr) _ 5x10 _ 5 10 M 
[Br | 0.1 
SECTION-B 


е ЛА Ұс. ШӨ 


(| 20/Н,О 


»СН,-СНО-НСНО 
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(B) d 
i i 
WESS » CH, - C- CH, - CHO + OHC - CH, - CHO 
"e ZA alti HCHO +] НО HCHO 
гә 2 HO 


ШИРЭЭ 975 amiss > CH, -CHO + CH, - CHO 


SECTION - C 

1. СІ 
НОН СН, СНз, HC 6 CH— CH; (d+ £) 

о | 
2 СООН $ОзН OH COOH 
Желде е 
NO; NO; 


H4C—C —H and H,O—CH,—6—H react with Fehling solution. 
4. Py NH3 Py Br Py NH3 
24 ООС 
Cl Br Cl NH, Br Cl 
Ее +(x " У о, —>xc0, +Ун,0(/) 
5ml ЗО ті 0 


0 30-5] x42 5x 
4 


5х-10,х-2 


Бі 
4 


у=4 
Formula of hydrocarbon = C,Hy 
Х-у-2-4-6. 
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Mathematics PART - 111 
SECTION – A 
1 Y | S (1«cosx)- 5. - 0 
dx 
1 dy 1 
уЗ ах yx. -(1-совх) 
-i 
Let — =u 
y? 
1 du 


2 
IF = JI =х° 
“ux? = 2e + cos x)dx 


2 3 


=~ =X 4 2sinx +2xcosx—2sinx +k 
2у2 3 
1 
2. Put x+—=t 
х 
3. The p.v. of D = 36 – 2b A(0) 
AD 1 AB > b -(36 - 2b) =0 
= cosA 101 A 
3|c| 2 
— А = 60° 
B(b) C(t) D 
4. Let number of men be ‘m’. 


Number of games played by men among themselves is 2x "С, -т(т-1) 
Number of games which the men played with each of two women is 2m. 

-. m(m - 1) - 2(2m) = 66 

m? -5m- 66 = 0 

m=11, -6 

-. Total number of participants = 13 players 

Number of games is 2x '?C, = 156 


5. Let z=a (real root) 
o? +(3+i)a* -3a - (m^ i) 20 
a? +302 -3a -m- 0 > a?-1=0 
-.mssí,52 а= +1 
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1 1 nf +213 +n? +n? +2n+1+n? n?4+n+1 1 
6. T, = [+ 27 25 5 = = 

n? (n+1) n? (n+1) n(n +1) п(п +1) 
7. g'(x) = 4? - 6x? +2х 


= 2x(2x* - 3x +1) 
= 2x (2x - 1)(x - 1) 


“a, = 0, а. = 7, аз = 1 


2 16 8 16 
pose” y 
16 5 
х Area of ABCD is = 11-1. D 
16 16 
1 212 85 
Area = SE 5 je 0) В 
1+х 
9 X 
Substitute x = tano and integrate. 1/2 1 
1Y 1 
10. («Қ +zafx+1)-1=0 з (1) 
X X 
> 12 +2аі-1=0 ae (2) 


і>2 and і<-2 (Given) 
Equation (1) will have at least two positive roots, when at least one root of equation (2) will be 
greater than 2 


11. Equation (1) will have at least two negative roots, when at least one roots of equation (2) will be 
less than —2 
12. -2 and 2 must lie between roots 
SECTION - B 
1. a? +b? «c? =p 
ab? --b*c? + с?а? =q 
a?b?c? =r 
cafe C435. 
(А) -. a? +b 25 Зарс ЕТЕ 
8R 
1 
[ -3r3 Joa’ 
> 3—^7 8A? 
8(abc) 
1 
>p=r+3r’ 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-V (Paper-2)-PCM(Sol)-JEE(Advanced)/14 


а? +b? +с? 
4R? 
(a° +b? +0°)(16A?] 
4(abc)° 


(B) =14A? 


= 14A? 


(c) = = 24? 


U 
em in| оо 


U 
| 
A 


—r-8 
(D) ab «c- 2(asin? A -bsin? B. csin^ C) = 2(s - A?) 


2 
(asin? A+bsin?B+csin? с) = a 


(A) Let (n-k) tail occur at any n-k places 
ХТХІхХТХТХТХ......... xT 
Blank spaces between (n -k) tails can be occupied by k heads. 


| probability - c, (2) (1] еб, 
Tot ility = 7 = 
otal probability (3) (2) 2) 


(B) Treating the k heads as one unit, 
n-k+1 


Probability = 1 
$ 2 


n 


(C) and (D) follows from (A) and (B) 


SECTION - C 


Let OD = Ja and AD --1-а 
OC =OD+CD= v1-a 
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2 
OC? = (Va+vi-a) -1-2/а(1-а 
а(1-а) should be maximum 
1, the above expression attains maximum value 
ops cs 


> аа = 


АВ = 2А0 = V2 


2 n2_p2 
2. Брава 8 Hc 
2 2ac 


= (ас)? -b? «ac - 0 
— 1 satisfies the given equation 


3. The portion of tangent intercepted between tangent at vertices subtends right angle at focus. 
-. Centre of circle is the midpoint of the portion of the tangents intercepted between the tangent 
at vertices 

4. Let the six persons P4, Р, Рз, Ра, Ps and Pe be seated. 


Р_РЬ_Р„_Р,_РЬ_РЬ 
хх X3 X4 Xs Хє Ху 
хі is the number of seats to left of P4, X2 is the number of seats in between P, and Р», ......... , X7 
is the number of seats to right of Ре such that ху X5 + хз +......+X7 =9. 


А "T : 2 5 сі 

i.e., coefficient of x? іп (1+ х+ x As ) (x+x? X que ) = 15-816, = o. 
- 6 persons can be arranged in 6! ways 

-. P, is the answer 


5. 6? 4B = (7 + 1)" + (7-1)? 
S0 2) eo уға а Gaz 
-7)-83х7х2 


=> Remainder is 5 
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Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
* You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The orbital radius of a hydrogen atom is 0.847 nm. The electron makes a transition from this state 
to a lower state. How many possible wavelengths are emitted? 

(A) 1 (B) 2 

(C) 3 (D) 4 


A point mass is attached to an inextensible string of length ¢. 

The particle is released from a position where the string is initially | 

horizontal. At some time string makes an angle Ө with vertical & 5, 
І 


Іеї и be the speed of particle at that instant then а Sa 

(A) Tcos0 = mg (T is tension in spring) 18 AS 
(B) mgcos0 - T | о 
(C) T = 38mg cos Ө 

(D) T = 2mg cos 0 


A particle starts from origin at 1-0 according to law x = A(1—e “) graph between its velocity and 
displacement is 
(A) (B) 

V V 


A constant and uniform magnetic field of strength, B = 1T is established in a cylindrical region of 
radius 10 cm. A rectangular conducting wire loop of size 30 cm x 30 cm is taken and moved so 
that all the magnetic field lines pass through this loop once. The resistance of the loop is 200 Q. 
The net charge flowing through the loop is 


(A) 4.5 C (B) 4.5 x 10°С 

c) pare D) 7х10%С 

(С) 2 (D) 5” 
Rough Work 


— — —— —— —Ó—M—M———Á——M MÁÓNÓ—Á—ÀÁ 
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5. A uniform non conducting bar of mass 1 kg, length 1 m 
is hinged at one end so that it can rotate freely in 


x x x x Bo = 1'tesla* x x 


x 
x 
x 
x 
x 
x 
x 
x 
x 


vertical plane. A charge sc is placed on the other " " s^ wer qe e) Ойг us 
——— -—— 


Р ! iri m 
end. If the bar is released from horizontal position the : "m 
force exerted on the hinge, when the rod becomes 3 
x x x x x x x 


vertical, is x x 
(А) #09 (39 (в) 209 [3g 
4n£ | / 2n V £ 
(с) 194 fg; (р) 209 |34/ 
4n 2n 
6. The capacitor is the ratio uncharged of the current through the 5V Ї 200 
10 resistance through the 20 О resistance is, initially, | 
(А) 3/2 (В) 6/5 | | 
(С) 1/1 (Р) 2/3 ЭЕТ 
| 100 
| 
3V 
7. The equivalent capacitance of the circuit between A and 
B is 
(A) 10 uF 
(В) 5 uF A 
(C) 15 pF 
(D) 20 uF 
8. Three similar plates are arranged as shown in the figure. If area <-34---><-4-» 


of each plate is А and a charge +Q is given to middle plate then 
potential of middle plate is 


3 Qd Qd 
ET 
e ДА е; 
Qd (D) Qd 
ЗА єр 2А е; = 


Rough Work 
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A conducting shell having inner radius R,and outer radius 

А, contains a charge + q which is placed at a distance x from its 
centre. Field at an exterior point P which is situated at a distance r 
from centre of shell (г > В») 

(A) depends on x 

(B) depends on R,and В; 

(C) depends only or r 

(D) None. 


Consider the situation shown in the figure. The source S emits a wave 
pulse having frequency fo when it is at highest point on the ring (which 
is performing pure rolling). The frequency of that pulse heard by an 
observer at O is 


(A) cfo/ (3c + 2V2c) 
(В) 3cfo/ (3c + 24/2c) 
(C) cfo / (8c -242c) 
(D) 3fo / (3c - 24/2c) 


A particle is performing simple harmonic motion with amplitude 


A and time period T. Time taken by particle in going from point P А <—— : —— 
to Q 15 

(A) T/3 (B) T/6 А2-> 

(С) Т/12 (D) Т/18 А, 

A plank of length һ and width b (perpendicular to plane of paper is K 


hinged at one end. The upper end is attached with a spring of 
spring constant k and water is filled up to high h. If plank is in 
equilibrium in vertical position then potential energy stored in spring 
is (ignore effect of atmospheric pressure) 


82520214 82524214 

(дуга Нм (В) Юр. Ох 
18 36k 

T b?p?g?h‘ ту 02020217 
72k 128k 


Rough Work 


— — — —— MM ÁMM—M——HÁ—sÜÍ————— 
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A beaker containing liquid is fixed on a long plank which is 
placed оп a smooth ground. A disk is given a velocity Vo on 
upper rough surface of plank. When pure rolling starts the 
surface of liquid is 

(A) horizontal smooth 
(B) curved 

(C) inclined 

(D) None of the above 


A uniform disk of mass m is resting on a rough horizontal surface. A 
force F is applied at the centre of disc at t=0. If disc performs pure 
rolling then power developed by F at any time t is 


3F?t 2F?t 
A) — Ву =_= 
(А) 2m (B) 3m 
4F?t Б aF*t 
3m 43m 
A uniform bar of mass m and length 2r is attached to ring of mass m and K— 2 —3l 


radius r. such that it is tangential to the ring and both are in same plane. 
Moment of inertia of this assembly about an axis passing through centre 
of ring and perpendicular to plane is - 


A) —mr B) —mr 
(9-4 (B) = 

11 2 19 2 
С)--т/ D) —mr 
(0)- (D) = 


A block of mass 1К0 is resting on a rough horizontal surface with 
coefficient of friction 0.2. If an impulse (1 oi -10j) N - s is given to 
block then velocity of block just after the given impulse is 


(A) 10 m/sec. (B) 0 m/sec. 
(C) 8 m/sec. (D) 4m/sec. 
(0.1) 02 5 
Rough Work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


20. 


21. 


AITS-FT-V-PCM-JEE(Main)/14 


placed on the origin as shown in the figure. If all surfaces are smooth 
then the position of lower end when the rod becomes horizontal after 
its upper end has been disturbed gently towards right is 1 


А mass m is attached to one end of a light rod. This assembly is Y A (vertical) 
І 
І 


2 2 
(А) 4,0 (B) 5.0 


2 
(С) -£,0 (D) -5,0 


х 


(0.0) 


А particle is projected horizontally from a tower with velocity Vy. Wind is Vo 


blowing in opposite direction and is providing a constant horizontal 
acceleration aj. If particle strikes the ground vertically then height of 
building is 


---> 


ао 


у,29 
2а; 
2 2 
2/79 (D) Mi 
80 g 


MMMM 


(А) Vo°g/ao (B) 


(C) 


Two waves given by equations y, =3sin(100t-20x)m and y; = 4со5(1001—20х)т 
interfere at a point then amplitude of the resultant wave is 


(A) 7m (B) 1m 
(C) 25m (D) 5m. 
The potential deference across the resistor as measured by a x 


voltmeter is 60 + 1.5V and the current through the resistor as 
measured by an ammeter is (2+0.01) A. what is the maximum % 


error in the measured value of R? 
(A) 396 (B) 1.596 
(C) 2.596 (D) None of these 


V 


Which of the following is equal to the minimum kinetic energy needed by a hydrogen atom in 
ground state to produce a photon after collision with another identical hydrogen atom at rest? 


(A) 6.8eV (B) 3.4eV 
(C) 20.4eV (D) 2.04eV 
Rough Work 


—  — —————————MHÁ———À—————ruÜ 
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22. 


23. 


24. 


25. 


26. 


Suppose a parent nucleus decays into a daughter nucleus with a decay constant of 4, and the 


daughter nucleus of X4. At any instant the ratio of parent to daughter nuclei is observed to be 2. 
What should be the ratio 2, / A4 if the number, of daughter nucleus is constant? 


(A) 2 (В) 5 
1 
37 


The half life of a radioactive substance A is 2 hour and that of B 4 hour. What fraction of the 
original activity of an equi-molar mixture of A and B remains after 12 hour? 


9 5 
A 64 =) 
16 16.2 


А concave mirror is placed in a medium of refractive index 

щ = 1.2. An object placed at 30 cm from pole of the mirror and is 
image coincide. Now a liquid of refractive index pis placed in the 
concave mirror in the shaded region and it is found that object 


needs to be shifted by 7.5 cm below O for the object and image to 
coincide. The refractive index of the liquid pis 


4 
(A) a (B) 1.2 
(C) 1.6 (D) None of the above. 


An object is placed at 30 cm from a convex lens of focal length 15cm. On the other side of the 
lens a convex mirror of focal length 12cm is placed so that the principal axis of both coincide. It is 
observed that the object and image coincide. What is the separation between the lens and 
mirror? 

(A) 6cm (B) 30cm 

(C) both (A) and (B) (D) none of the above 


A particle of mass m is attached to three identical springs of spring 
constant k connected to the three vertices of an equilateral triangle ABC. 
The mass m is pressed against block C and released. The time period of 
small oscillations is 


3m Im 

(A) ЕЩ (В) аас 

2n |m от 

(С) 2 (D) SUO 
Rough Work 
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A tuning fork of frequency 330 Hz is observed to resonate with an open organ pipe. The length of 
the open pipe could be (speed of sound in air = 330 m/s) 

(A) 1/2 m (В) 3/2 т 

(С) 3/4 m (D) 1 m 


An inductor of inductance L mH is connected in series with a capacitor of 2.5 uF charged to 30 
Tt 


V and the circuit is completed (t = 0). The time when the voltage across the capacitor becomes 
15 V for the first time is 


(A) 2105 (B) 5510%% 
(С) 51074 (0) 21074 


1 mole of a mono atomic ideal gas 
undergoes a cyclic process shown in the 
diagram. The process BC is isothermal and 
the temperature at B is 800 K. The work 
done by the gas during the process ABC 
equals 

(A) 1600 Rin2 

(B) 3200 Rin2 

(C) 800 Rin2 

(D) zero 


2Po 


A calorimeter of water equivalent 20g is filled with 230 g water at 20°C. An unknown solid of mass 
150g heated to a temperature of 75°C is put into the calorimeter and the system is thermally 
insulated from the surroundings. The final temperature of the system is found to be 25°C. The 
water equivalent of the solid is 


(A) 150 g (B) 75g 
(C) 45 g (D) 25 g 
Rough Work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Which of the following is resistant to hydrolysis at room temperature? 
(A) 5% (B) SiCl, 
(С) РСІБ (D) ВС» 
2. The complex ion which exhibits geometrical isomerism as well as optical isomerism is: 
(A) [Cr(NH3)4Cl2]* (В) ІР(МН3)2С14 
(C) [Pt(NHs)2(Br2)2Cl2] (0) [Ca(EDTA)]™ 
3. Select the reaction (s) which would liberate hydrogen gas? 


I) SiH, +H,O—>? 


A) Il, Ill (B) 1, II, Ш 
C) 1, IV (D) I, 1, HI, IV 
4 The metal which is extracted by hydrometallurgy as well as pyrometallurgy is: 
(A) Mg (B) Fe 
(C) Pb (D) Cu 
5 Which of the given set of compounds does not exist? 
(А) H2S, РЫСІ,, Fels (B) Нд, Fels, Pol, 
(C) PHs, SCle, BiCls (D) Bils, AlzBre, Fe2Clg 


Rough Work 
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The correct order of increasing bond length is: 


(А) Н, >H; >H; (В) H, <H; < H; 
(С) Н, 4, =H; (D) H, <H; <H; 
В,Н, +, 2L: .——>2BH,L 

[Lewis base) 
L : would be 
(A) NH3 (B) СН МН: 
(С) (CH3)2NH (D) (CH3)aN 


Which of the following reaction is exothermic in nature? 
(A) (NH,), Ст,О, —N, + Cr,O, + 4H;O 
(B) 2А1+ Ре,О, —-— 2Fe + ALO, 

(C) 23а + 2H,.O — 95 2NaOH +H, 7 

(D) All of these 


Which of the following set of cations can not be precipitated by treatment with sodium 
thiosulphate solution? 


(A) Ag; (B) 207 

(C) Pb? (D) Віз" 

Select the reaction, which is not disproportionation reaction? 

(A) NH,NO, —— ? (B) Na,SO, ——? 

(C) P, - NaOH— ? (D) HPO, ——? 
Rough Work 
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11. Which of the following conformations has maximum energy? 
(A) H (B) CH3 
\ СНз H 
X CH3 H CH3 
H H H 
(C) сн; (D) СНз 
H H 
X сн, Жаз 
H H H CH3 
12. The most acidic compound among the following is: 
(A) OH (B) COOH 
i „Е ‚ОН 
(С) СООН (D) COOH 
nod fot 
HO OH 
Rough Work 
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13. Which of the following reactions would produce a gas which turns lime water milky? 
(A) COOH (B) OH 
223 
oA Вь-Н,О уо 
СООН 
(C) MgCl,.6H,O —— (D) All of these 


14. CFI + NaOH(aqueous)——» ? 
The major product formed is: 


(А) СЕЗОН (В) Е.С = СР» 
(С) СНЕз (D) ЕзС – ОСЕ з 
15. The reaction (5) which would yield racemic mixture is/are: 
(A) SO3H (B) | 
NaOH 
" CH,CH; Т CHO (85020089 >? 
M СН, 
О.А. HO3S 
(C) HC CH3 (D) All of these 
\ / Вг; 9 
C=C =a," 
H H 
16. Which of the following would produce effervescence with sodium bicarbonate? 
(A) 5О,Н (B) ? 
C 
Хон 
(С) OH (D) All of these 
ON МО» 
МО» 
Rough Work 
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20. 


21. 


| 
* 

H3C—C—C—OCH, + Маон ? 

СНз 
The major product formed іп the above reaction is: 

* 
(A) сн,Он (В) СНҘОН 
(C) (CHs3)3C - COONa (D) CH 
H5C—0C —CHs5 
PVC is the polymer of 
(A) CH, = CH- CH,CI (B) CH, = C-CH, 
CI 

(C) CH» = CH - CI (D) FC = СР» 
Mutarotation is not exhibited by: 
(А) a-D-glucopyranose (B) Methyl a-D-glucopyranoside 
(C) a-D-fructofuranose (D) All of these 


The product which is least expected to be produced in significant yield in the reaction given 


below, is: 
Br, (1 eq.) 9 
room temp. Ч 
(A) Br (B) Br 
JBr Br 
(C) Br (D) Br 
Br Br 


A monoatomic ideal gas expands by doing q/2 work as a result of absorption of ‘q’ amount of 
heat. The molar heat capacity for the process is: 


(A) R (B) 2R 
(C) 3R (D) 4R 
Rough Work 
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24. 


25. 


26. 
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A metallic oxide contains 20% oxygen by mass. The equivalent weight of metal is: 


(A) 40 (B) 32 
(C) 16 (D) 48 
The correct representation for the reaction X <> Y, starting with X would be: 
(A) (B) 
| | К 
р] 
Concn. Concn. X] 
=т=т = [Ү] 
Time —» Time —» 
(C) (D) Any of these 
tN oa 
Concn. 
[Y] 
Time —» 


pH of aqueous solution of one of the following salts is independent of its concentration. The salt 
is: 

(A) СН:СООМа (B) CgHsNH3Cl 

(C) РЫС» (D) CH3COONH, 


The total volume of gases liberated at S.T.P. when a charge of 2F is passed through aqueous 
solution of sodium phosphate using inert electrode is: 

(A) 44.8L (B) 22.41 

(C) 33.6 L (D) 11.21 


Which of the following orbital has equal probability of finding an electron in any direction at a 
certain distance from the nucleus? 


(A) s-orbital (B) p-orbital 
(C) d-orbital (D) f-orbital 
Rough Work 
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27. 


28. 


29. 


30. 
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Which of the following reactions is not feasible? 
(A) Cu+H,SO, (conc.)——» CuSO, + SO, + 2H,O 


(B) Cu+H,SO, (dilute) —>Cuso, +H, 
(C) Mn+HNO, (very dilute) —>Mn(NO, ), +H, 
(0) Al+Mn,O, ——Mn(NO,), +H, 


The total number of third nearest neighbours of Na* in NaCl lattice is: 


(А) 6СГ (В) 12Na* 
(С) 8СГ (0) 24СГ 
The correct graph for H2 gas is: 
(^) H (B) Ideal 
| кесш 2 gas | m eal gas 
P Ideal gas P H2 gas 
y —> 
(C) (D) All are correct 
| Еа 
Р Ideal gas 
ү 


Which of the following binary liquid solutions would exhibit negative deviation from Raoult’s law? 


(A) Acetone + chloroform (B) Benzene + toluene 
(C) Diethyl ether + acetone (D) Ethanol + acetone 
Rough Work 
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Mathematics PART -Il 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


2 
1. The function f(x) = Eee 
X°+2x-3 
(A) has a maximum value at x = —-3 (B) has a minimum value at x = 3 
(C) is increasing in its domain (D) is decreasing in its domain 
2. The total number of 4 digit numbers which have digits in decreasing order (from left to right) such 
that number is divisible by 4 is 
(A) 110 (B) 118 
(C) 112 (D) 111 
3. If in a triangle R(b + c) = a-vbc , then the triangle is 
(A) equilateral (B) obtuse angled 
(C) right angled (D) nothing can be said 
4. A tangent is drawn to a parabola at the point (12, 6) to meet the directrix at (2, 2 . If focus lies 
on x-axis, then equation of parabola is 
(A) y = 4x (B) уг = 4(х – 3) 
(C) y? = 4(x + 3) (D) none of these 
5. Total number of triangles formed by the curves x? — x° — x — 2 = 0 and 
Ax? + xy? + 2y* — Зху? — 12x + 8 = 0 is equal to 
(A) 1 (B) 0 
(С) 2 (б) 3 


Space for rough work 
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sinA sinB sinC is 


For a acute angle triangle, the value of 


B C 
(A) greater than Б (В) 8 
T T 
(C) less than E (D) none of these 
Tt 


An ellipse has the point (1, —1) and (2, —1) as its focii and x + y = 5 as one of its tangents, then 
the coordinates of the point where this line touches the ellipse is 


[S s) 8158) 


e($ 5) о (9.9) 


Іп the process of numbering the pages of а large book, the printer uses 1890 digits. The number 
of pages in the book is 


(A) 600 (B) 666 

(C) 659 (D) 660 

If the middle term in the expansion of (1 + х)?" is the greatest term, then the value of [x] can be [.] 
(A) {0, 2} (В) (1, 2} 

(С) (0, 1) (D) (0, 1, 2) 


2 
ын n^ +2n° 4 3n? +2n+1 


The value of is equal to 
valu 2, Ret) is equ 
(A) 2008 + 2208 (B) 2007 + 2008 
2009 2009 
(су 2008 + 2007 (D) 2008 + 2007 
2009 2008 


Number of solutions of the equation біп x + cos” (x?) = 5 is/are 


(A) 0 (B) 1 
(C) 2 (D) infinite 


Space for rough work 
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The range of y = sin? x — 6 sin? x + 11 sin x —6is 
(A) [-24, 2] (B) [-24, 0] 
(C) [0, 24] (D) none of these 


If p and q are prime numbers and the equation x^ — px + q = 0 has distinct integral roots then 
which of the following statements are true 
(І) the difference of roots is odd 


(1) at least one root is prime 

(1) p? — q is prime 

(IV) p + qis prime 

(A) | only (B) П only 

(С) Il and III only (D) all are true 


Let x; and x» are two solutions of the equation e* cos x = 1, then the minimum number of the 
solutions of the equation e" sin x = 1 lying in between x; and х can be 

(A) 0 (B) 1 

(C) 3 (D) none of these 


The number of integral solutions of the equation 4[ л = дї—-л!п2=0;х > 0 is/are 
X + 
0 


(А) 2 
(С) 1 (0) 3 


The complex number z which satisfy the equations |z| = 1 and = =1is 
2 


(А)2-1 (В)2-(1-)) 
"Ii _ +i) 
EAE (0) z= J5 


The two adjacent sides AB and BC of a cyclic quadrilateral ABCD are 2 and 5 units respectively 


and the angle between them is 60°. If the area of quadrilateral is 443 Sq. units, then area of the 
circle circumscribing the quadrilateral ABCD is 


(A) 48 л (В) = 
(C) 12 (D) = 


Space for rough work 
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18. 


20. 


21. 


22. 


23. 


24. 
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Let A = (2, 3, 5), B = (-4, 3, —1) and C = (3, 5, —2), then the equation of plane perpendicular to the 
plane ABC and passes through A, B is 


(A) 2x - y + 22 + 13 = 0 (В) x + 2y-—2z+3=0 

(С) 2x +у-– 22+ 3 = 0 (0) 2x -y + 22 – 11 = 0 

If A and В are two non singular matrices which commute then (A(A + B) В) (AB) is equal to 
(A)A+B (В) A” + В” 

(C) A! + В (D) A+B” 


Let P(x x) bea polynomial of degree at most 5 which leaves remainders -1 and 1 upon division by 
(x — 1)? and (х +1)? respectively then the number of real roots of P(x) = 0 


If the equation 2х2 + 2hxy + 6y? —4x + 5y — 6 = 0 represents a pair of straight lines, then the 
length of intercept on the x—axis cut by the lines is equal to 


(A) 2 (B) 4 
(C) 47 (D) 0 

A | polynomial i is said to be a cyclotomic polynomial of degree n > 1 if it is of the form 

ХЭРХ Бойнг * X + 1. If r4, г, ..... Moo are the roots of a cyclotomic polynomial of degree 100 
then (1 —14)(1 — r2) ..... (1 — r100) is equal to 

(A) 100 (B) 101 

(C) | (D) 0 

If à-i«j«k, a-b=1 and 4xb=j-k, then b is equal їо 

(A) 2i (В) i-j+k 

(C) i (D) 21-К 


5 different games are to be distributed among 4 children randomly. The probability that each child 
gets at least one game is 


1 15 
A) — B) — 
(А) 2 (В) =2 
21 
(С) 64 (D) none of these 


Space for rough work 
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Зл/4 ел “ах т/2 
If ТЕРІ ТЕЗЕ = k | sec xdx , then the value of k is 
2 (ех ee" 4 )\sinx+cosx) — 7, 
1 1 
A) — B) — 
(A) 2 (В) 5 
1 1 
Саа в) аА 
( 755 (D) P 
If the lines <= = — and — -52- 2-5 intersect at a point (a, B, y), then 
(A) акен (В) à= 2 
(epee (Р) = 


-1 
The value of | хал х +2) (x « 3) dx is 
23 


7 3 
A) — В) -— 
(А) 4 (8): 
(С) 0 (D) none of these 
The number of ways in which 9 identical balls can be placed in three identical boxes is 
(A) 18 (B) 15 
(C) 19 (D) 12 
2001 
If bas == Y nz 1 and b: = bs then 7,52%! is equal to 
Rs r=1 
(A) 2001 (В) -2001 
(С) 0 (D) none of these 
0 2 
The value of | хов dx is equal to 
1 In(x +1) 
(А) In 2 (B) In 4 
(C) In 3 (D) In 6 


Space for rough work 
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Physics PART - | 
1. Viscosity of gases increases & that of liquid decreases. 
mu? 
2. Т-т0с050- E 
3. x = 212 


> EE = 4 = у? =8x 
ах 

So graph is parabolic 
4. The galvanometer will not show any deflection. 
5. When bar becomes vertical 

о= (20 so V = 4/394 

p. Ho W389! _ Hod [3g 

4 


4n g 4т/ 


6. If la =O then it becomes а balanced whetstone bridge 
2 = Es 1m 
3 
= 2 100 = т 
3 3 
<d><d> 
8 E, = ыг = 2 + + 
єр 2А є, 
Qd ae ++ 
V = Еа = + + 
2А єр 
= + + 
+ + 
9. Apply gaus theorem 
E(4nr?) = 9% 
(кг) = 8 
Ее ж 
4ле0! r 


— field depends only on r. 
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10. 2050 = Pe 02 24 
«8r^ +r? 
2/2 
cos ð = —— 
3 
Cfo сір |... 3сір 
rx242 — 3c « AJ 2or 


3 


f! = 


C+V.cos0 . 
E + 20 


= Авіп о >t "en 
о) 


МЗ д Asinot > ty = А2—> 


o УА ы 


р. ШЕ 


Е бо 6х2л 


% 1 


һ 
12. — kxgh = [(bdx)pgx(h - x) 
о Кх 
h 2 13 
1 Bras h? h 
шаш d 
bpgh? 
6k (h-x) 


h? 
—kxgh = рро 6 >X = 


13. When pure rolling starts friction reduces to zero. So plank does not have any acceleration so 
surface is horizontal. 


| 
d 
Il 
5 
Ф 
| 
Ф 
| 
| 
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16. AP =10-(10)x0.2 
> 8 = 1ху 
=>v=8m/sec. 


17. As there does not exist any external horizontal force so X — coordinate of centre of mass will 
not charge 
=> position of lower end is (-/,0) 


a 9 
2 
-эһ- Vo g 
2а, 
19. The amplitude of the resultant wave is 
432 +42 42x3x4xcos90 
=5m 
gp, АВ AV al 
R V I 
AR AV Al 


=> —— x100 = —x 100 + —x 100 
R V | 
= 3% 


21. Minimum energy transferred in the form of proton = —1 34 2-2 = = х13.беү. 


from COE ту? = mw? + 1 ту? +3 x13.6 
2 2 2 4 


3x13.6 
Vmin = m 


2 
min 


: : x13.6 = 20.4eV. 


ENT 


Aq. М, 2 


23. Activity A — Ас 


4% 
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= =—+ - : 
Ї f fə 15 А, +o и=1.2 


>f meu 
9 ти, 
30-7.5 
and fy, = )_ 22.5 
2 2 
mis 225-15 m4 
2 Т 3 
Also "^u, = = ut M SALE онд 
p Rond T. 3 


For image to be coincident, either the rays should retrace or the image due to the lens should 
formed just at the pole of the mirror in thin case. The image formed due to lens is at 30 cm (2f) be 
from the lens. Thus either this image should be at centre of curvature of the convex mirror or at 
the pole of the mirror. Hence 6cm or 30 cm should be the separation between the lens and the 


mirror. 
-1t 
no of fringes shifted = A. шеп 
3, 3, 
_ 0.48x20x10° ,, 
4800 «10-19 

frequency of vibration of wire will be equal to the frequency of the source hence f = 400Hz 
He eon 

5 
Гапа V are in phase => x, = х. and 2-8 

V, 20 

thus lims = a = zy UR 


Qi ,2 = AU, ,2 + АМ, 


2V, 
AU, ,> =, 0 = Qi ,; = nRT,én—2 

Vo 
Qi ,5 = nRT,/n2 a hey ie 


Also, Тз = 400K. for 1->3,У«Т->Ті- 5 = 200K. 


Some quantity of ice will melt and the equilibrium temperature will be 0°c 


— —— —  ———M———ÁM—Á—ÍMQ————Á—HÁ——— um 
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Chemistry PART - II 
1. SiCl, + 4H,O——H,SiO, + 4HCI 
PCI, + 4H,O ——H,PO, + 5HCI 
ВСІ, + 3H,O ——B(OH), +3HCI 
2. Br Br 
Br L NH; NH3 L Cl 
Pt Pt and more stereo isomers are possible. 
| NH3 | NH; 
CI С Cl Br 
(Optically active) (Optically inactive) 
cis trans 
3. SiH, + 4H,0—->SiO,.2H,O + 4H, 


2Al + 2NaOH + 2H,O —— 2NaAlO, + ЗН, 
Zn+H,SO, —> ZnSO, +H, 


ХӨГ, + 3H,O —— XeO, + 6HF 
6. В.О. of H2 = 1 

В.О. of H; = 3 
7. With NHs, CH3NH and (CHs)2NH, (BH2)(BH2L2) is formed. 
9. Ад”, Pb? and Bi** form corresponding thiosulphate. 


10. P,+3NaOH+3H,O——>3NaH,PO, + PH; 
4Na,SO, —:— 3Na,SO, +Na,S 
4H,PO, ——3H,PO, +PH, 


11. Due to maximum 1, 3-diaxial interaction. 
12. poe Os, 


О (highly stable anion). 
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COOH 
14. 
OH (44 —> CF, + HOI— > CHF, 40 
15. SO3H НО45 
НО45 SO3H 
(B) Due to tautomerism the product will become racemic mixture. 
(C) сн; CH3 
H3C CH3 
\ / H—,—Br Br——H 
C=C са 3 + 
H^ Br——H H—|—Br 
СН, СН, 
16. All are stronger than carbonic acid. 
17. О 
ШЕ Е П ж 
(СН, ), ame OH ———*(CH,),C——C—O + CH,OH 


20. 1, 2-addition does not yield syn-brominated product. 


21. Cy = a (for monoatomic gas) 


We know q=AE-W 


nAT = 4 
2C, 
sl 8 cand edu 2M 
ПАТ q/2C 2 
M + О, —> Metallic oxide(O* | 
22. 
80 gm 20gm 100 gm 


No. of equivalents of M = no. of equivalents of О» 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


24. 


25. 


26. 


30. 


——— eel 
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80 20 
> — = — 
E 8 

ype SO Las 
20 


pH of aqueous solution of salt of weak acid and weak base is given by 
1 
pH=7+ a IP. - pK, | 


Н; and О» are produced at cathode and anode respectively. 
At cathode: 


2H,0 + 2e ——>H, + 20H 
2F 1mol 
At anode: 
2H,0 ——>0, + 4H* + 4e 
1 


mel 2F 
Total volume of gases = 22.4 L H2 
+11.2 LO; 
33.6 L 


s-orbital is spherically symmetrical. 


Due to strong H-bond between acetone and chloroform, vapour pressure is less than that of ideal 


solution. 
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Mathematics PART - ІШ 
Л df (x) 50 
ах 
2. Last two digits should be 20, 32, 40, 52, 60, 64, 72, 76 
sinB + sinC : 
3. = sinA 
2NsinB - sinC 


=> LHS > 1, RHS <1 
— sin B - sin С and sin А- 1 


4. Line joining (12, 6) and (2 4 will subtend a right angle at focus (a, 0) 


5. (x —2)(x?+x41)=0,x=2 
(x — 1)(x – 2)(у? + 4) =0,x=1,x=2 
No triangle possible 


6 Clearly SA ge 
7 ape те 10:25:22: 
2 4 
8. From 1 to 9, there are 9 x 1 = 9 digits 


From 10 to 99, there are 90 x 2 = 180 digits and so on 
So finally total digits will take 666 pages 


n n4 1 
9 — < Х < — 
п+1 n 
1 2 
10. nf 209 02 annt (ns Tr] 
n 
11. cos ! x? = cos ! x 


x°=x,x=0, 1 
12. Put sin x =t 


13. q=2andp=3 


14. Consider f(x) = cos x — е“, apply Roll's theorem 
f Inx minx 
15. = 
f +t? 2x 
2 
17. cos60?- тыге 
20 
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24. 


25. 


26. 


27. 


29. 


— AC? - 19 


AC = ВС = 454 

Mid-point of AB > D = (-1, З, 2) 

агѕ of DC = (4, 2, -4) 

Equation of plane is 2x + у – 22 + 3З = 0 


P'(x) = a(x — 1) (х + 1)? 

Риїу = 0 

ара +х+1 = (x-r)(x – г) ...... (Х-11) 
Put x = 


Let b -ai- pj yk 


Total ways 4? 
Favourable = 45 — 4C,.35 + ^C, -25 — ^C, = 240 
240 15 
P(E) = —— = — 
z 45 64 
1 1/2 etdt 


2-1 3-4 4-5 


Lines will intersectif | 1 1 à 1-0 
3, 2 1 

{A = -1,0) 

у-х-2 


b, = —@ or 0? 
b» = —w or 02 
рз = —w or о? 
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SECTION - 1 
PHYSICS 


1. A rectangular loop has a sliding connector PQ of length / and resistance RQ and it is moving 


with a speed v as shown. The set-up is placed in a uniform magnetic field going into the 
plane of the paper. The three currents l4, l2 and | are 


(A) |, --і, - I ЕЭ 
(8) = - М EY 
(С) 1, =I, 2E: 
(0) 1, =I, -5N 15N 
2. Let C be the capacitance of a capacitor discharging through a resistor R. Suppose t; is the 


time taken for the energy stored in the capacitor to reduce to half its initial value and tz is the 
time taken for the charge to reduce to one-fourth its initial value. Then the ratio 4/12 will be 


1 
A) 1 В) - 
(A) (B) 2 
1 
С) — D)2 
(C) n (D) 
3. A ball is made of a material of density p where poi < p < Pwater With poi and Pwater representing 


the densities of oil and water, respectively. The oil and water are immiscible. If the above ball 
is in equilibrium in a mixture of this oil and water, which of the following pictures represents 
its equilibrium position? 

(B) 


Space for rough work 
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A particle is moving with velocity ў =K(yi + xj), where K is a constant. The general equal for 


its path is 
(A) у = x” + constant (B) y? = x + constant 
(C) xy = constant (D) y? = x? + constant 


Two long parallel wires are at a distance 2d apart. They carry steady equal current flowing 
out of the plane of the paper as shown. The variation of the magnetic field along the line XX’ 
is given by 


A thin semi-circular ring of radius r has a positive charge q 


distributed uniformly over it. The net field E at the centre O is 2 
a q Я 
А)---- В)----- 
(А) 41? 12! (8) Aner? | 
а, 5 а i 
C) -—— D) —— 0 
©) One? и One? 


The combination of gates shown below yields 
(A) OR gate (B) NOT gate 
(C) XOR gate (D) NAND gate X 


A diatomic ideal gas is used in a car engine as the working substance. If during the adiabatic 
expansion part of the cycle, volume of the gas increases from V to 32V the efficiency of 
the engine is 

(A) 0.5 (B) 0.75 

(C) 0.99 (D) 0.25 


Space for rough work 
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Let there be a spherically symmetric charge distribution with charge density varying as 


р(г) = р, (5-4) upto r = R and p(r) = 0 for r > R, where г is the distance from the origin. 


4 R 

The electric field at a distance r(r < R) from the origin is given by 
4np,r(5 r (5 r 

(A) Fe LA (в) 252 
3& З К 46,(3 R 
4p. (5 r [© r 

(с) AE (D) £ (5-5) 
3,14 К 3s, 4 R 


The potential energy function for the force between two atoms in a diatomic molecule 


is approximately given by U(x) = where a and b are constants and x is the 
X 


xê 


distance between the atoms. ЇЇ the dissociation energy of the molecule is 


D= [U(x = œ) — Ua equilibrium!” D is 
b? b? 
A) — B) — 
(А) 2а (8) 12а 
b? b? 
С) — ame 
(С) 4а (D) 6a 


Two identical charged spheres are suspended by strings of equal lengths. The strings make 
an angle of 30° with each other. When suspended in a liquid of density 0.8 g cm ?, the angle 
remains the same. If density of the material of the sphere is 16 g cm”, the dielectric constant 
of the liquid is 

(A) 4 (B) 3 

(C) 2 (D) 1 


Two conductors have the same resistance at 0°C but their temperature coefficients of 
resistance are o4 and a2. The respective temperature coefficients of their series and parallel 
combinations are nearly 


04 +a 04-0 
(А) 1—2, a, ғо; (B) a, + a3, ——— > 


A2 ajta, 04-0 
Near кышы 


(C) a, +a (D) 


2) 
Q4 + 05 2 2 


Space for rough work 
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13. A point P moves in counter-clockwise direction on a circular 
path as shown in the figure. The movement of ‘P’ is such 
that it sweeps out a lengths s = t? + 5, where s is in metres 
an t is in seconds. The radius of the path is 20 m. The 
acceleration of ‘P’ when t = 2s is nearly 
(A) 13 m/s? (B) 12 m/s? 

(C) 7.2 m/s? (D) 14 m/s? 


14. For a particle in uniform circular motion the acceleration a at a point P(R, 0) on the circle of 


radius R is (here 0 is measured from the x-axis) 
2 2 2 2 


(A) -~—cos0i + sinoj (B) — T sinoi + cos 6j 
R R R R 
2 2 2 2 
у ^ VoL 3 Vor Vos 

C) ---с060і---віпбі D) —i+—j 

(C) R R J (D) R mg! 


15. The above is a plot of binding energy per nucleon Ep, 
against the nuclear mass M; A, B,, C, D,, E, F correspond 
to different nuclei. Consider four reactions: 


(i) At+BoCte (i) C>A+Bte 
(iii) D+ E += and (ieu) F 0 +Е + е 

where = is the energy released? In which reactions is = 
positive? 

(A) (i) and (iv) (B) (i) and (iii) 
(C) (ii) and (iv) (D) (ii) and (iii) 


16. A p-n junction (D) shown in the figure can act as a 
rectifier. An alternating current source (V) is 
connected in the circuit. 


i Ї И уу. 
Эх--22--р 
(C) | (D) | 


t t 


Space for rough work 
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17. 


20. 


If x, v and a denote the displacement, the velocity and the acceleration of a particle 
executing simple harmonic motion of time period T, then, which of the following does not 
change with time? 


(A) aT? + 4i? v? (B) Br 
х 

(C) aT + 27v (D) ar 
V 


In an optics experiment, with the position of the object fixed, a student varies the position of 
a convex lens and for each position, the screen is adjusted to get a clear image of the object. 
A graph between the object distance u and the image distance v, from the lens, is plotted 
using the same scale for the two axes. A straight line passing through the origin and 
making an angle of 45° with the x-axis meets the experimental curve at P. The coordinates 
of P will be 


ff 
(A) (2f, 29) (B) Б г 
(C) (t. (D) (4f, 4f) 


A thin uniform rod of length / and mass m is swinging freely about a horizontal axis passing 


through its end. Its maximum angular speed is о. Its centre of mass rises to a maximum 
height of 


2.2 
(A) 1 fo (B) 1 fo 
3 g 6 9 
1 (202 1 (202 
(С) = (D) — 
2 g 6 g 


Let P(r) = 25 be the charge density distribution for a solid sphere of radius R and total 
T 


charge Q for a point ‘p’ inside the sphere at distance г, from the centre of the sphere, the 
magnitude of electric field is 


Q 
A) 0 B 
(^) ( iT 
Qr? Qr? 
C 1 D 1 
e Ang Rt (0) Зле R^ 
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One kg of a diatomic gas is at a pressure of 8 х 10* N/m’. The density of the gas is 4 kg/m ?. 
What is the energy of the gas due to its thermal motion? 
(A) 3 х 104 J (B) 5 x 10* J 
(C) 6 x 10* J (D) 7 x 104.) 


A motor cycle starts from rest and accelerates along a straight path at 2 m/s?. At the starting 
point of the motor cycle there is a stationary electric sire. How far has the motor cycle gone 
when the driver hears the frequency of the siren at 94% of its value when the motor cycle 
was at rest? (speed of sound = 330 ms"). 

(A) 49 m (B) 98 m 

(C) 147 m (D) 196 m 


Consider a rubber ball freely falling from a height h = 4.9 m onto a horizontal elastic plate. 
Assume that the duration of collision is negligible and the collision with the plate is totally 
elastic. Then the rond as a function of time the height as function of time will be 


A charge Q is placed at each of the opposite corners of a square. A charge q is placed at 
each of the other two corners. If the net electrical force on Q is zero, then the Q/q equals 


(A) -2-/2 (B) -1 


(C) 1 (D) — 


A long metallic bar is carrying heat from one of its ends to the other end under steady-state. The variation 
of temperature 0 along the length x of the bar from its hot end is best described by which of the following 
figure. 
(A) 


(B) | 
(C) œ (D) L 


Space for rough work 
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26. 


27. 


28. 


29. 


30. 


A transparent solid cylindrical rod has а refractive index of 


A It is surrounded by air. A light ray is incident at the mid N N 
Ie pM TE dA b 
point of one end of the rod as shown in the figure. The 2207 j 
incident angle 0 for which the light ray grazes along the wall 
of the rod is 
1 v3 
А) біп | — B) сіл | У9 
(А) B (B) | 2 | 
mE" 24411 
(C) sin (2) (D) sin (=. 
43 43 


Three sound waves of equal amplitudes have frequencies (v — 1), м, (v + 1). They superpose 
to give beats. The number of beats produced per second will be 

(A) 4 (В) 3 

(C)2 (D) 1 


Two wires are made of the same material and have the same volume. However wire 1 has 
crossectional area A and wire-2 has cross-sectional area 3A. If the length of wire 
1 increases by Ax on applying force F, how much force is needed to stretch wire 2 by the 
same amount? 

(A) F (B) 4F 

(C) 6F (D) 9F 


In an experiment the angles are required to be measured using an instrument. 29 divisions 
of the main scale exactly coincide with the 30 divisions of the vernier scale. If the smallest 
division of the main scale is half-a-degree(=0.50), then the least count of the instrument is 
(A) one minute (B) half minute 

(C) one degree (D) half degree 


An inductor of inductance L = 400 mH and resistors of 
resistances R4 = 20 and Б; = 20 are connected to а 
battery of emf 12V as shown in the figure. The internal 
resistance of the battery is negligible. The switch S is 
closed at t = 0. The potential drop across L as a 
function of time is 


(А) бе? У (В) ган V 
(C) 6(1 — e 02) V (D) 12е 5 
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SECTION - 2 
CHEMISTRY 


Knowing that the Chemistry of lanthanoids (Ln) is dominated by its +3 oxidation state, which 

of the following statement is incorrect ? 

(A) Because of the large size of the Ln (III) ions the bonding in its compounds is 
predominantly ionic in character. 

(В) The ionic sizes of Ln (ІІІ) decrease in general with increasing atomic number. 

(С) Ln (III) compounds are generally colourless. 

(D) Ln (III) hydroxides are mainly basic in character. 


A liquid was mixed with ethanol and a drop of concentrated H2SO, was added. A compound 
with a fruity smell was formed. The liquid was : 

(А) СНзОН (B) HCHO 

(C) CH3COCH3 (D) СН:СООН 


In which of the following arrangements, the sequence is not strictly according to the property 
written against it? 

(А) СО» < SiO» < SnO; < PbO; : increasing oxidising power 

(B) HF < НСІ < HBr < HI: increasing acid strength 

(C) МН» < РН; < ASH3 < SbHs: increasing basic strength 

(О) В < С < О < М: increasing first ionization enthalpy. 


Which of the following statements is incorrect regarding physiosorption ? 

(A) It occurs because of van der Waal’s forces. 

(B) More easily liquefiable gases are adsorbed readily. 

(C) Under high pressure it results into multi molecular layer on adsorbent surface. 
(D) Enthalpy of adsorption (AHsasorption) is low and positive. 


Given: E = -0.036V УЕР 25, = —0.439V . The value of standard electrode potential for 
the change, Ғе?” (aq) + e. ——>Fe* (aq) will be : 

(A) -0.072 V (B) 0.385 V 

(C) 0.770 V (D) -0.270 V 


Solid Ва(МОз); is gradually dissolved in a 1.0 x 104 M NaCO; solution. At what 
concentration of Ва?” will a precipitate begin to form? (Ksp for BaCO; = 5.1 x10 ?). 

(A) 4.1 x 10° M (B) 5.1 x 10° M 

(C) 8.1 x 10° M (D) 8.1 x 107 M 


Space for rough work 
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Which one of the following reactions of Xenon compounds is not feasible ? 
(А) XeO, + 6HF —— XeF, + ЗН,О 


(В) 3 XeF, -6Н,О---э2Хе- XeO, + 12HF +1.50, 
(C)2XeF, +2H,O—>2 Xe + 4HF +O, 
(D) XeF, + RbF ——>Rb[XeF, ] 


The set representing the correct order of ionic radius is : 
(A) Lit > Be” >Na* > Mg? (B) Na* > Lit >Mg”* > Ве?" 
(C) Lit > Na* > Mg** > Be? (D) Mg” > Be?' > Li* > Ма” 


The bond dissociation energy of B — F іп ВЕ; is 646 kJ mol ' whereas that of C-F in CF, is 

515 kJ mol '. The correct reason for higher B-F bond dissociation energy as compared to 

that of C- F is : 

(A) smaller size of B-atom as compared to that of C- atom 

(B) stronger o bond between B and F in BF; as compared to that between C and F in CF, 

(C) significant px - рл interaction between B and F іп BF3 whereas there is no possibility of 
such interaction between C and F in CF,. 

(D) lower degree of pz - рл interaction between B and F in BF; than that between C and F in 
CF,. 


Which of the following pairs represents linkage isomers ? 
(A) [Cu(NH3)4][PtCl4] and [Pt(NH3);] [CuCl4] 

(B) [Pd(PPhs)2 (NCS)2] and [Pd(PPhs)2 (SCN);] 

(C) [Co(NH3)5NO3]SO, and [Co(NH3)s;SO,]NO3 

(D) [PtCI;(NH3)4]Br; and [PtBr2(NH3)4]Cl; 


If 10^ dm? of water is introduced into a 1.0 dm? flask at 300 К, how many moles of water 
are in the vapour phase when equilibrium is established ? 

(Given : Vapour pressure of H20 at 300 K is 3170 Pa; R = 8.314 J К^! тог?) 

(A) 5.56 x 107 mol (B) 1.53 x 10? mol 

(C) 4.46 x 10? mol (D) 1.27 x 10? mol 


From amongst the following alcohols the one that would react fastest with conc. НСІ and 
anhydrous ZnCl, is 

(A) 2-Butanol (В) 2-Methylpropan-2-ol 

(C) 2—Methylpropanol (D) 1-Butanol 


Space for rough work 
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13. In the chemical reactions, 
NH2 


NaNO, HBF, 
HCI, 278 K >A >B 


the compounds ‘A’ and ‘B’ respectively are 

(A) nitrobenzene and fluorobenzene 

(B) phenol and benzene 

(C) benzene diazonium chloride and fluorobenzene 
(D) nitrobenzene and chlorobenzene 


14. Consider the following bromides: 
M M 
Me Be i d e Me е 
Вг Вг 
(А) (В) (С) 
The correct order of 5,1 reactivity is 
(A)B>C>A (B)B>A>C 
(C)C>B>A (D)A>B>C 


15. The main product of the following reaction is 
С,Н,СН,СН(ОН)СН(СН, ), 01980: 2 


HsCe H Casa. оны 
Қол; Ж / 
(6) С=с (B) тас 
H CH(CH3)2 H СН, 
CeHs | CH(CH3); СЕНЕН 
с=с р = 
с) с=с (D) он, 
H H H3C 


16. The presence or absence of hydroxyl group on which carbon atom of sugar differentiates 
RNA and DNA? 
(A) gnd (B) 2% 
(С) 4" (D) 15 


Space for rough work 
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17. 


20. 


21. 


22. 


23. 


Trichloroacetaldehyde was subjected to Cannizzaro’s reaction by using NaOH. The mixture 
of the products contains sodium trichloroacetate and another compound. The other 
compound is : 

(A) trichloromethanol (B) 2, 2, 2-trichloropropanol 

(C) chloroform (D) 2, 2, 2-trichloroethanol 


‘a’ and ‘b’ are van der Waals’ constants for gases. Chlorine is more easily liquefied than 
ethane because 

(A) a and b for Cl; < a апа b for СН 

(B) a for СІ; < a for СН but b for Cl; > b for C2H6 

(C) a for Cl; > a for C2He but b for Clo < b for Co He 

(D) a and b for СІ; > a and b for C2H6 


In context of the lanthanoids, which of the following statement is not correct ? 

(A) All the members exhibit +3 oxidation state 

(B) Because of similar properties the separation of lanthanoids is not easy. 

(C) Availability of 4f electrons results in the formation of compounds in +4 state for all the 
members of the series. 

(D) There is a gradual decrease in the radii of the members with increasing atomic number 
in the series. 


Which of the following statements regarding sulphur is incorrect ? 

(A) The vapour at 200°C consists mostly of Ss rings 

(B) At 600?C the gas mainly consists of S? molecules 

(C) The oxidation state of sulphur is never less than *4 in its compounds 
(D) S molecule is paramagnetic. 


Phenol is heated with a solution of mixture of KBr and KBrOs. The major product obtained in 
the above reaction is 


(A) 3-Bromophenol (B) 4-Bromophenol 
(C) 2, 4, 6- Tribromophenol (D) 2-Bromophenol 
The molecule having smallest bond angle is : 
(A) NCh (B) Ав СІ; 
(С) SbCls (D) РСіз 
The incorrect expression among the following is: 
AG, stem А V. 
(A) FIM = Т (В) In isothermal process Wyeversibie = -NRT In —- 
total 1 
0 0 
(C) InK = BH put (D) K 2 e-^e nr 
RT 
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The density of a solution prepared by dissolving 120 g of urea (mol. Mass = 60 u ) in 1000g 
of water is 1.15 g/mL. The molarity of this solution is: 


(A) 0.50 M (В) 178 M 

(С) 1.02М (D) 2.05 M 

How many chiral compounds are possible on monochlorination of 2-methyl butane ? 
(A) 8 (B)2 

(C)4 (D) 6 


For a first order reaction, (A) — products, the concentration of A changes from 0.1 M to 
0.025 M in 40 minutes. The rate of reaction when the concentration of A is 0.01 M is : 

(A) 1.73 x 10? M/ min (В) 3.47 x 10^ M/min 

(С) 3.47 х 10? M/min (D) 1.73 x 107 M/min 


Iron exhibits + 2 and +3 oxidation states. Which of the following statements about iron is 

incorrect ? 

(A) Ferrous oxide is more basic in nature than the ferric oxide. 

(B) Ferrous compounds are relatively more ionic than the corresponding ferric compounds 

(C) Ferrous compounds are less volatile than the corresponding ferric compounds. 

(D)Ferrous compounds are more easily hydrolysed than the corresponding ferric 
compounds. 


К; for water is 1.86 К kg тог", If your automobile radiator holds 1.0 kg of water, how many 
grams of ethylene glycol (С-Н6О2) must you add to get the freezing point of the solution 
lowered to —2.8°C ? 


(A) 72g (B) 93g 

(C) 39g (D) 27g 

lodoform can be prepared from all except : 

(A) Ethyl methyl ketone (B) Isopropyl alcohol 
(С) 3—Methyl — 2— butanone (D) Isobutyl alcohol 


In the given transformation, which of the following is the most appropriate reagent? 
CH= CHCOCH;3 CH = CHCH;CH; 


Reagent 
HO — — — Ho 
(A) NH;NH,, OH- (B) Zn-Hg/HCI 
(C) Na.Liq.NHs (D) NaBH, 


Space for rough work 
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SECTION - 3 
MATHEMATICS 
1. The real number К for which the equation, 2x? + 3x +k =0 has two distinct real roots іп (0, 1] 
(A) lies between —1 and 0 (B) does not exist 
(C) lies between 1 and 2 (D) lies between 2 and 3 
2: If A = sin? x +cos* x, then for all real x 
(A) SA «1 (B) 1<А<2 
{бу едЕ (р) 3<А<1 
4 16 4 
1 a 3 
3. If P=|1 3 3 is the adjoint of a 3x3 matrix A and |А|= 4, then о is equal to: 
2 4 4 
(А) 5 (В) 0 
(С) 4 (D) 11 
1-cos12(x-2 
4 lim y l ( ) 
x22 х-2 
(A) equals 42 (В) equals =\/2 
1 
С) equals -- D) does not exist 
(C) eq 5 (0) 
5. At present a firm is manufacturing 2000 items. It is estimated that the rate of change of 


production P w.r.t. additional number of workers x is given by = = 100 — 124/x . If the firm 
x 


employs 25 more workers, then the new level of production of items is: 
(A) 3500 (B) 4500 
(C) 2500 (D) 3000 


6. ABCD is a trapezium such that AB and CD are parallel апа BC L CD. If ZADB = ө, BC =p 
and CD = q, then AB is equal to 


2 2 Н 
(А) р? +q? (в) (р +q Jsine 
p? соѕ0 + д sind (рсоѕ0 + віп)? 
C (0? + q^)sino 5 р +42 сов0 
pcos 0 + qsino pcos0 + qsino 


Space for rough work 
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еам) 


The value of E dx is 

т 
А) -1042 B) —log2 
( 25 g ( 5 g 
(C) log2 (D) mlog2 


A ray of light along x + „Зу -43 gets reflected upon reaching x-axis, the equation of the 
reflected ray is: 


А) y=v3x- 3 (В) /Зу-х-1 
C) y=x+ 43 (D) V3y =x- 3 
The domain of the function f (x) 1 is 

|х| x 
(A) (0, ) (В) ( А 0) 
(C) (е) (0) (b) (= 


If z is a complex number of unit modulus and argument Ө, then arg (| equals: 


(А) 0 (B) л-0 
(С) -0 (D) 


If ШЫ ) dx = v(x), then perpe )dx is equal to: 


(A) Lyh’) pos *)dx+C (B) Зее (к) -pev( x? dx |с 
(С) s pev) - [xy (x *)dx|«c (D) ;*v(x) -3|хэ( (x°) dx +C 


Equation of the ellipse whose axes are the axes of coordinates and which passes through 
the point (—3, 1) and has eccentricity E is 


(A) 5х? +3y* - 48-0 (B) Зх? + 5у? - 15-0 
(С) 5x? +3y? -32-0 (D) 3x? +5y? -32-0 


Space for rough work 
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X-2 y-9 z-4 Kah yea z- 


13. If the lines and 2 are coplanar, then k can have: 


1 -k k 2 1 
(A) exactly two values (B) exactly three values 
(C) any value (D) exactly one value 


14. The number of values of k for which the linear equations 4x + ky + 2z = 0; kx + 4y +z = 0; 
2x + 2y +2 = 0 posses а non - zero solution is 


(A) 2 (B) 1 
(C) zero (D) 3 
15. Consider: 


Statement — 1: (рл ~ q) A(- p^q) is a fallacy. 
Statement — II : (p > q) e (~ q >- p) is a tautology. 


(A) Statement — | is true; Statement — II is false. 
(B) Statement — | is false; Statement — II is true. 
(C) Statement - | is true; Statement – Il is true; Statement — II is a correct explanation for 


Statement — | 
(D) Statement — | is true; Statement — II is true; Statement — II is not a correct explanation for 
Statement - I. 
16. If the equations x? - 2x - 3-0 and ах? +bx +c - 0, a,b,c eR, have a common root, then а: 
b:cis: 
(A)1:3:2 (B)3:1:2 
(C)1:2:3 (D)3:2:1 
17. If the mean deviation about the median of the numbers o, 2a,....... 50a is 50, then М equals 
(A) 3 (В) 4 
(С)5 (D) 2 
х-1 x-1 \° 
18. The term independent of x in expansion of Gm Ето um em a] is 
(A) 210 (B) 310 
(C) 4 (D) 120 


19. Let A and B be two symmetric matrices of order 3. 

Statement — 1 A (BA) and (AB) A are symmetric matrices. 

Statement — 2 AB is symmetric matrix if matrix multiplication of A and B is commutative. 

(A) Statement — 1 is true, Statement - 2 is true; Statement — 2 is not a correct explanation 
for Statement — 1 

(B) Statement — 1 is true, Statement – 2 is false 

(C) Statement — 1 is false, Statement — 2 is true 

(D) Statement — 1 is true, Statement — 2 is true; Statement — 2 is a correct explanation for 
Statement — 1 


Space for rough work 
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If x, y, z are in A.P. and tan! x, tan! y and tan 'z are also in A.P., then: 
(A) 6x 23y = 2z (B) 6x 2 4y 23z 
(C) х-у-2 (D) 2x = Зу = 62 


The intercepts on x-axis made by tangents to the curve, y = Пк x eR, which are parallel 
0 


to the line y 22x, are equal to 
(A) +3 (B) +4 
(C) +1 (D) +2 


1.5 
Let [.] denote the greatest integer function then the value of | х| x? |dx is: 
0 


(A) 0 (B) 
3 
(C) 4 (D) 


The circle passing through (1, —2) and touching the axis of x at (3, 0) also passes through 
the point: 
(A) (5, - 2) (B) (-2, 5) 


(с) (-5, 2) (D) (2, — 5) 


If А(2,-3) and B(-2, 1) are two vertices of a triangle and third vertex moves on the line 
2x + 3y =9, then the locus of the centroid of the triangle is: 


(A) х-у-1 (B) 2x+3y=1 
(C) 2x+3y 23 (D) 2x - 3y =1 
E dy : А 
If y=sec(tan x), then — at x = 1 is equal to: 
dx 
(А) 1 (В) /2 
1 1 
eyes Dp 
( 5 ( ^5 
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26. The expression апа | со 
1-cotA 1-tanA 

(A) tanA+cotA (В) sec А + соеѕсА 

(С) sinAcosA +1 (D) sec AcosecA +1 
27. If the trivial solution is the only solution of the system of equations 

Х-Ку-2-0 

kx + Зу -kz = 0 then the set of all values of k is: 

3Хх-у-2-0 

(A) R- (2, -3] (B) R - {2} 

(C) R- (-3] (D) (2, - 3] 


28. A multiple choice examination has 5 questions. Each question has three alternative answers 
of which exactly one is correct. The probability that a student will get 4 or more correct 
answers just by guessing is: 


11 10 
(A) 35 (B) 35 

17 13 
(C) 55 (D) == 


29. Consider the differential equation y^dx + E - a =0. If y(1) 21 then x is given by: 
x 


1 1 


y y 
(буде = (B gemis 
y e y e 
1 1 
y y 
(ya = Dit 
y е y 6 
1-cos2x)(3 
30. fas ээ x) 0030) is equal to: 
x20 xtan4x 
(A) 1 (B)2 
1 1 
(e RR D)- 
(C) 4 ( ДЕ 
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Hints & Solutions 


Physics 
1. B 
Sol. А moving conductor is equivalent to a battery of emf 


Sol. 


Sol. 


= vBé (motion emf) 

Equivalent circuit 
і-і|%і; 

Applying Kirchoff's law 
HR + IR-vB/-20 ...(1) $ l2 
lR + IR- vB/ = 0 ...(2) 

Adding (1) and (2) 
2IR + IR = 2vBé 

_ 24В? | 1-1 | VBZ 
3R °! ? 3R 


2 
U=- =— (qe = eT (where т = CR) 
2C 
U= Ue" 


ty 2 Ug? Dile 2 t,- Lin2 
2 2 


-t/T 


Now, q=q,e 


—t/2T 


1 

79% = е 
t = ТЇп4 = 2TIn2 
Ч 
t, 4 
B 


Poil < р < Pwater 

Oil is the least dense of them so it should settle at the top with water at the base. Now the 
ball is denser than oil but less denser than water. So, it will sink through oil but will not sink in 
water. So it will stay at the oil-water interface. 
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D 

У-Куі-хі 

ЭХ 6) OY ку 
dt dt 


dy dy dt Kx 
dx dt dx Ky 


ydy 7 xdx 
y? Е х2 + C 
A 
The magnetic field in between because of each will be in opposite direction. 
u i+ u i р 
Bi Wi = 2 9 
п between 2лх! 2x2d 5) j) 
NUR е 
2n E 2d-x C) 
at X 7d, Bi between = 0 
for X € d, Bi petween = (j) 
for x >d, Binbetween = (-1) 


towards x net magnetic field will add up and direction will be (7 
towards х! net magnetic field will add up and direction will be (j) 


C 
Linear charge density X = (2) 
mr 


E = f dEsino(-j) = | E sine(-j) 


»-Х 


ЕНБ | 97 дөөтө(-)) 
r ТГ 


-Kafa E 426 
= — —|sin0 = 
2 “| С = saa) 

A 
Truth table for given combination is 

A B Y 

0 0 

1 0 1 

0 1 1 

1 1 1 


This comes out to be truth table of OR gate. 


B 
The efficiency of cycle is 
Т. 
n T, 


for adiabatic process 
ТМ”! = constant 


For diatomic gas y = й 
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тм = TVs" 


-1 
ҮДА ИР 
қ-т е ; T,=1,(32)? 
1 
= Tey - 15 х 4 
Т; = 4T2 
1 3 
-|1-- |----0./5 
: i) 4 


9. B 
Sol. Apply shell theorem the total charge upto distance г can e calculated as followed 


5 r 
dq = 4лг гр = Aar?.dr.o, | —-— 
мн 


5 2 г? 
=4 гаг - — dr 
ЫГ R | 


kq 
E 
11 S NEN s 
= эт ATP зүй Ree ee 
4лє, r 43 R4 
Е- ро (3-2) 
46,(3 R 
10. С 
So dogs P. 
х 
U(x =0)=0 
as. F- dU |12а 6b 
i dx x? х 
at equilibrium, F = 0 
в 2a 
xX =— 
b 
Т =, а b -- 
at equilibrium 2a 2 2a 4a 
a) s 
b? 
D- [U(x = oo) = Ust equilibrium! a 4a 
11. С 
Sol. From F.B.D. of sphere, using Lami’s theorem 
цаад 4440) | 
mg б! 
when suspended in liquid, as Ө remains same, F T | 
F’ F 
——— — = tan0 ...(ii) T 
p 
mg} 1-— 
4 2 


Using (i) and (ii) 
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a Е where, к=к 
mg mak (1-2) 
F F’ 
mg так(1-8) 
or Ки эс 
1-Р 
d 


12. D 
Sol. Let Ro be the initial resistance of both conductors 
At temperature 0 their resistance will be 
В: = Ro(1 + a10) and Ro = Ro(1 + a20) 
for, series combination, R, = К; + Ro 
R,o(1+ 0,0) and R, =(1+ 040) +К,(1+ 0,8) 
where К, - R, + Ry = 26, 
26,(1+ a,0) = 2R, +R, O(a, +о,) 


ór E" Q4 +0 
2 
for parallel combination, R, = RR 
К, +R, 
Rata ge анкоо) 
R, (1+ 040) - R;(1 250) 
where, Roo = RoRo = Ro 
Б,-Б, 2 
Bite ра OP Ea АЛ 
2 R,(2+ 0,0 + a0) 


ав о апа ог are small quantities 
ол Оо is negligible 
о, + О Q4 + о 
oro, = 1 27 M 2 
2+(a,+a)0 2 
ав (a,+a,)° is negligible 
B 27 zr 0. 
ET 


[1— (a, + a, )0] 


13. D 
So. 5-0-5 


Speed, v = um 3t? 
dt 


and rate of change of speed = x =6t 


tangential acceleration at t = 2s, a, = 6 x 2 = 12 m/s? 
At t=2s, v=3(2)?=12 m/s 


2 
centripetal acceleration, a, = = 144 mis? 
R 20 
net acceleration = Ja? +a? 
~ 14 m/s? 
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14. C 
Sol. Fora particle in uniform circular motion, 
2 
a= q towards centre of circle йн 
v? A А P (R, 0) 
а---(-сов0і-вілбі) 
R --- 
2 2 
or а-У совбі - Y gin oj 
R R 


15. A 
Sol. 1° reaction is fusion and 4" reaction is fission. 
16. С 
Sol. Given figure is half wave rectifier. 
17. B 
2 2 2 
Sol. lie еа ыг xT= ше constant. 
x X T T 
18. A 
Sol. Itis possible when object kept at centre of curvature. 
u-v 
u = 2f, v = 2f 
19. D 
Sol. T.Ei = Т.Е; 
12 
—|eo^ = mgh 
2 9 
UT mgh 
2 3 
22 
=> һ- 4. £50 
g 
20. С 
БЕЛЕ 
2 0 T Qr? 
So. E4nrrf = s E= 4 
21. B 
Sol. Thermal energy corresponds to internal energy 
Mass 7 1 kg 


Density = 8 kg/m? 

mass 1 з 
density (8 
Pressure = 8 x 10* N/m? 


= Volume = 
5 4 
= Internal Energy = сады -5х107) 
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22. B 
Sol. Motorcycle, u = 0, a = 2 m/s? 
Observer is in motion and source is at rest. 


цээл at 3 uc О Моа d БӘЙ Эа 
v+v, 100 330 100 
E у:::330:222 ж 
10 10 
v^-u? 9x33x33 9х1089 
s= = = = 98m 
2a 100 100 
23. С 
So. h= Tat, = —gt and after the collision, v = gt 
(parabolic) (straight line) 
Collision is perfectly elastic then ball reaches to same height again and again with same 
velocity. 
24. A ч 
Sol. Three forces F44, F4? апа f43 acting оп О are shown QUT 
Resultant of Ед; + F43 = 42 E 2 
1 Qq 
Ane, Ф 


Resultant on Q becomes zero only when ‘q’ charges 
are of negative nature. 
1 QxQ 


FE2-———-—- 
42. Ans, (4/24) 
RU 


2d? 
QxQ о о 
= У2х4- ; 2 qe-—zor—--22 
Цан 277-2" 4 
25. B 
Sol. We know that жа UO 
dt dx 
In steady state flow of heat 
do - 99. 1 gy 
dt kA 


=> 0,-0-kx => 0-0,-kx 
Equation 0 = 0; – K'x represents a straight line. 


26. D 
"EE 
So.  SinC- —— ...(1) ГҮ 220 N 
2 sb шинээ» 
Sin r = sin (90 С) = cos C = 5 > Ч J 
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28. 
Sol. 


29. 
Sol. 


30. 
Sol. 
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біп0 do 
sinr р, 
singes t 
3 2 
sei ( 
3 
C 


Maximum number of beats = у + 1 – (у – 1) = 2. 


Ail, Axl, ё, 0 
А,7,-А,7; > 7 Lom are - S 
2 2 


Ах, =— xd, (i) 
Y 
Ах, „Ку, ...(ii) 
Y 
Here Ax; = Axo 
Е, F, 
эл бо= Ч 
зАү Аү 


F,-3F x1 - 9h x3 = Е 
2 


A 
Least count = ave of main scale Avision __ 1 Msp =— x == 1 minute 
No. of divisions on vernier scale 30 30 2 60 

D 
l, rie. 6A 

Кк, 2 E 
E “LR, xl, | A 

- E 12 R 
l 2L (1-e 75 | 6A 2 
2 el ) о R, 2 S 
-3 

ЭЭ L 400х10 -02 

R 2 
А = 6(1 2 Boe 


Potential drop across L = E - В21 = 12-2 х 6(1— e™) = 12 e” 


stry 
C 
Ln?* compounds are mostly coloured. 


D 
Esterification reaction is involved 


CH,COOH(/) + C;HjOH(/) ——9 CH,COOC,H, (£) -Н,О(7) 
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C 
Correct basic strength is МН» > РН» > АвН; > ВІН; 


D 
Enthalpy of adsorption regarding physiosorption is not positive and it is negative. 


C 

Fe% + Зе ——>Fe;E° = -0.036V 
АӨ? = -nFE? = -3F(-0.036) = «0.108 F 
Also Ғе?” + 2е ——>Fe; E? = -0.439V 
АО? = -ПЕЕ° 

= - 2F(-0.439) = 0.878F 

To find E? for Ғе?" (aq) + e. ——>Fe” (aq) 
AG? = -nFE? = -1ЕЕ° 

обо 6 

<. G° = 0.108F = 0.878F 

-.-FE? = +0.108F — 0.878F 

E? = 0.878 — 0.108 = 0.77 V 


ЖТ + CaCO, —— BaCO, + 2NaNO, 

Here (Со? | = [Na;CO;] = 10% M 

Ksp = [Ba] | СО? |= 5.1 x 10? = [Ва?'] (10%) = [Ва?'] = 5.1 x 10° 
At this value, just precipitation starts. 


A 
Remaining are feasible 
B 
Follow the periodic trends. 
C 
Option itself is the reason 
B 
NCS' is ambidentate ligand and it can be linked through М (or) S 
D 
PV 
n- 


E 
3170x 10? atm x 1L 


z 21.27 x 10 mol 
0.0821Latm K ^ mol ^ x 300K x 


B 
3° alcohols react fastest with ZnCl./conc.HCl due to formation of 3° carbocation and 
2—methyl propan—2-ol is the only 3° alcohol 


C 
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Sol. 


14. 


Sol. 


15. 


Sol. 


18. 


Sol. 


@ © 
NH; МӘСІ 


NANOS: c HBF. N, +BF, +HCI 
4 + №, + + 
НСІ, 278 К = 2 з 


(А) (В) 
Benzene diazonium  Fluorobenzene 
Chloride 


A 
5,1 proceeds via carbocation intermediate, the most stable one forming the product faster. 
Hence reactivity order for A, B, C depends on stability of carbocation 


CH5 - CH - CH - CH3 


| 
OH СН, 


cone. | H5SO, 


A 
CH3 - CH - CH - CH3 
© | 
CH3 


| loss of proton 


Н» 
CH = CH ЫШ) (conjugated system) 
CH3 


Trans isomer is more stable & main product here 
Ч ДН(СНЭ), 


С--С 
(oy \ (trans isomer) 
H 
A 


In RNA, the sugar is p - D — Ribose, whereas іп DNA the sugar is В - D-2-deoxy Ribose. 


D 
2CCI,CHO—°* > CCI,COONa + CCI,CH,OH 


Cannizaro reaction is a disproportionation reaction. One aldehyde molecule is oxidized to 
salt of the carboxylic acid, other one is reduced to alcohol. So, the compound is CCl;CH2OH. 
IUPAC name is 2, 2, 2, -trichloro ethanol. 


C 
Ease of liquefication ай 


For ethane a = 5.49, b = 0.0638 
For Clo a = 6.49, b = 0.0562 


C 
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Sol. 


20. 
Sol. 


21 


Sol 1 


22 


Sol | 


23. 


Sol. 


24 


Sol ! 


25 


Sol ! 


26. 


501 


27 


501 


28. 


501 
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The general о.5 of lanthanides is +3, only few elements exhibit +4 о.5. 


C 
'S' can exhibit a minimum oxidation state of -2. 


C 
In acidic medium, KBr + КВгОз in turn produces Br». Phenol reacts with Br2(aq) to give 2, 4, 
6-trinitrophenol. 


C 
As the size of central atom increases lone pair bond pair repulsions increases so, bond 
angle decreases. 


C 
AG? = -RTIn K and AG? = AH? - TAS? 
D 
Total weight of solution = 1000 + 120 2 1120 g 
Molarity = 120 x SUSS 2.05M 
60 1120/1.15 
B 


НзС -CH2 - СН(СН: ) - СНз оп monochlorination gives 


H3C — CH(CI) - CH(CH3) - CH3 


H2C(Cl) — CH? – CH(CHs3) — СНз 01) 


(1) 
Achiral Chiral 
CH; 

CH; - Cl 


H3C - CH3 - C - CH3 
| H3C - CH3 - CH - CH3 


Cl (IV) 
(1) Chiral 
Achiral 
B 
2.303 0.1 
k= og 
40 0.025 
ke 0.693 
20 
0.693 


For а 15 order reaction, rate = k(A), rate = tog ша = 3.47 x 10* 


D 
FeO — More basic, more ionic, less volatile 
B 
АТ; = Kim 
Be Spee e 1000 
62 1000 
w = 93g 
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29. D 
Sol. lodoformis given by: 1) methyl ketones R — CO - СНз 
2) alcohols of the type R - CH(OH)CH3 
Where R can be hydrogen also 


O 


| 
H3C - C - C2H5 


ethyl methyl ketone 


|н, 
H3C - CH - OH 
Isopropyl alcohol 
can give iodoform test 


O СН, 


ІШ 
H3C - C - CH - СНз 


3-methyl 2-butanone 


30. A 
Sol. | ZnHg/HCI can't be used due to the presence of acid sensitive group i.e. OH 
O 


CH = CH - C -CH3 CH = CH - СН, - СН; 


Zn-Hg/HCI 
— 
HO CI 
and Na/Liq. NH3 and NaBH, convert — CO — into - CH(OH)- 


Mathematics 


1. Let f(x) = 2х° +3x+k 
f'(x) =6x? +3 
=> f(x) is an increasing function 
— there exist no real values of k 


3. As we know 
ladj А|-|А ^" where n is order of matrix A 
1 a 3 
1 3 3|-(4) =(12-12)-a(4-6)+3(4-6)=16 
244 


2a-6=16 >a=11 


5. ЯР — 190 12x = [dp = |(100-12Vx)dx «c 
dx 
Р = 100х -8x?? +C 


At х= 0, р= 2000 = С = 2000 
Р =100x - 8х?? + 2000 


When х = 25 
Р = 100 х 25 – 1000 + 2000 
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P = 3500 


In AADB , by sine rule 


: sin| 0-0 
sino _ E | 
АВ Ip? «d 

2 n? ei 
AB- мр? + 9 sin 


соѕа СО$ Ө + sina. sin Ө 


In ABCD, sina = Ч ,cosa = р 


үр? +9 Prag 
(p? +" Jsino 
~ pcos0 + qsin 


Given line is — + х -1 


43 


Passing through (V3, 0) and (0, 1), we know that image of (о,В) with respect to x axes is (a, 


-p) 
Reflected ray pass through (V3, 0) and (0, – 1) 


= J3y -x- 43 


Given |“ =1 then 


— Arg alls) = Arg(z) - 0 


(1+2) 


By Newton & libnitz rule 


f(x) =w'(x) 


Put x? -t = 9-30 
x 


-21 f(t) dt -37 _w'(t)dt -4040)-190) dt] 


= 3X v(x)- |у) 


If vector a = (1, 1, -k), b = (k, 2, 1) c = (1, –1, –1) are coplanar 
then [abc]- 0 


1 1 ж 
k 2 1|=0 

1-141 

k? +3k=0 

p q ~q рл-а ~p -рла (p Ang) A(~p aq) 
T Т F F F F F 

T F T T F F F 

F T F F T T F 
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20. 


21. 


23. 


25. 


E d. qp dp T F F 
р- -4--р (р->4) ө |(-а)-(-р)| 

T T T 

F F T 

T T T 

T T T 


х? +2x+3=0 
D = 2? - 3x4 =-ve, then both roots are common and coefficient ratio are equal 
a:b:c=1:2:3 


bs x-1 № (хи), +1 (к) а 
Lose T rg 


10 
= ae Ж эн 


10-r г 


For term independent of x , 75 =0 
r-4 
°С, 2210 
2tan y = tan! x + tan'z > tan у = =їап' шанг 
-у 1-xz 
y? =xz 


also 2y -x«z 
,Ха-у (x, y, z are in АР. and GP.) 


By Newton & Libnitz rule 


Y pled = х=+2 
dx 


At x=2,y=2 => equation of tangent у-2-2(х-2) 
At х= -2, y - -2— equation of tangent y 2 - 2(x + 2) 
So, xintercept = +1 


By family of point circle & line — S + AL-0 
(х-3) зу! +ay=0 

1--5 

х? + y? -6x-5y -9-0 

Which is satisfied by (5, —2) 


By Chain rule 
у = sec(tan x) 


x = sec (бап! x).tan(tan* x). 
1 


dy 1 
—| .242.1.—- 
ax 2 


1 
1-х2 


Si 
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tan? A cotA tan? A-1+1  cotA 


26. | > 
tanA-1 1-tanA tan A —1 tan A —1 

= (tanA +1) 1 690A 

tanA —1 


sinA—cosA cosA 
= tanA+1+— .— 
(sinA -cosA) sinA 


=tanA+cotA +1 


= sec Å. cos ecA + 1 


28. By Binomial Probability 
p А q 2 х= 5 
3 3 
p(x 2>4)=P(x =4)+P(x=5) 


(5) ке 


TA ia (1- cos2x)(3 + cosx) 
х-0 хіап4х 


Divide by x” in Numerator and denominator 


in2 
Е зносе) 


x0 xtan4x 


. 2 
22") (3 + соѕх) 
lim ——* 


хәб (So) 
4x 

Е 2х? х(3+1) 

i 4x1 
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SECTION - 1 
PHYSICS 


1. A screw gauge gives the following reading when used to measure the diameter of a wire. 
Main scale reading: 0 mm 
Circular scale reading: 52 divisions 
Given that 1 mm on main scale corresponds to 100 divisions of the circular scale. 
The diameter of wire from the above date is 
(A) 0.052 cm (B) 0.026 cm (C) 0.005 cm (D) 0.52 cm 


2. Which of the following statements is false for a particle moving in a circle with a constant 
angular speed? 
(A) The velocity vector is tangent to the circle. 
(B) The acceleration vector is tangent to the circle. 
(C) The acceleration vector points to the centre of the circle. 
(D) The velocity and acceleration vectors are perpendicular to each other. 


3. А mass М, attached to a horizontal spring, executes SHM with amplitude A4. When the mass 
M passes through its mean position then a smaller mass m is placed over it and both of 


them move together with amplitude A». The ratio of ЕЭ is 
2 


1/2 1/2 
M+m M M+m M 
A B С D 
(А) М e [кы co (MET) Hm 
4. A carnot engine, having an efficiency of у = 1/10 as heat engine, is used as a refrigerator. 


If the work down on the system is 10 J, the amount of energy absorbed from the reservoir at 
lower temperature is 
(A) 99 J (B) 90 J (C) 1 J (D) 100 J 


5. One mole of ideal monoatomic gas (y = 5/30) is mixed with one mole of diatomic gas 
(y = 7/5). What is y for the mixture? y denotes the ratio of specific heat at constant pressure, 
to that at constant volume. 

(A) 3/2 (B) 23/15 (C) 35/23 (D) 4/3 


Space for rough work 
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If M, is the mass of an oxygen isotope 0”, M, and My are the masses of a proton and a 
neutron respectively, the nuclear binding energy of the isotope is 

(A) (M, — 8Mp)C? (B) (M, — 8Mp — 9М,)С? 

(С) M,C? (D) (М, – 17My)C? 


Two thermally insulated vessels 1 and 2 are filled with air at temperatures (Ti, Т), volume 
(V4, V2) and pressure (P4, P2) respectively. If the value joining two vessels is opened, the 
temperature inside the vessel at equilibrium will be 


(A) Ti + T2 (B) (T4 + Т2/2 
(C) Т,Т,(Р,М, +P, V2) (D) Т,Т,(Р,М, + Р,М,) 
PVT --Р,М,Т, PVT -Р,М,Т, 


A spherical solid ball of volume V is made of a material of density p4. It is falling through a 
liquid of density p2(p2 < p1). Assume that the liquid applied a viscous force on the ball that is 
proportional to the square of its speed v, i.e., Fyiscous = —kv*(k > 0). The terminal speed of the 
ball is 


In forced oscillation of a particle the amplitude is maximum for a frequency о; of the force, 
while the energy is maximum for a frequency c» of the force, then 

(A) 01 = 02 

(B) o1 > o» 

(С) о; < ох when damping is small and о: > o? when damping is large 

(D) 1 < о 


A sound absorber attenuates the sound level by 20 dB. The intensity decreases by a 
factor of 
(A) 1000 (B) 10000 (C) 10 (D) 100 


Energy required for the electron excitation in 117 from the first to the third Bohr orbit is 
(A) 36.3 eV (B) 108.8 eV (C) 122.4 eV (D) 12.1 eV 


The electrostatic potential inside a charged spherical ball is given by ф = ap? + b where г is 


the distance from the centre; a, b are constants. Then the charge density inside ball is 
(A) —-6asor (B) —24naeor (C) -басо (D) 24ласог 


Space for rough work 
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13. 


100 а of water is heated from 30°C to 50°C. Ignoring the slight expansion of the water, the 
change in its internal energy is (specific heat of water is 4148 J/kg/K) 

(A) 8.4 kJ (B) 84 kJ (C) 2.1 kJ (D) 4.2 kJ 

The half life of a radioactive substance is 20 minutes. The approximate time interval (2-1) 
between the time tz when = of it has decayed and time t, and = of it had decayed is: 


(A) 14 min (B) 20 min (C) 28 min (D) 7 min 


A particle of mass m is attached to a spring (of spring constant k) and ha a natural angular 
frequency оо. An external fore F(t) proportional to соѕої (ooo) is applied to the oscillator. 
The time displacement of the oscillator will be proportional to 


(jae (B) —. (бр = ip) em 
06 — @ 


т(о2- о?) т(о2--о2) оё + о? 


A car is fitted with a convex side-view mirror of focal length 20 cm. A second саг 2.8 т 
behind the first car is overtaking the first car at relative speed of 15 m/s. The speed of the 
image of the second car as 


(A) ШИНЭ? (В) 10 m/s (С) 15 m/s (D) ШИН? 
15 10 
The bob of a simple pendulum executes simple harmonic motion in water with a period 1, 


while the period of oscillation of the bob is to in air. Neglecting frictional force of water and 


given that the density of the bob is (4) x1000 kg/m?. What relationship between t and to is 
true? 
(A) t 7 to (B) t = to/2 (C) t = 20 (D) t = 40 


A carnot engine operating between temperatures T4 and Т; has efficiency 2. When T; is 


lowered by 62 K, is efficiency increases to 1. Then Т, апа Т; are, respectively 


(А) 372 K and 330 K (B) 330 K and 268 K 
(C) 310 K and 248 K (D) 372 K and 310 K 


A resistor ‘R’ and 2uF capacitor in series is connected through a switch to 200 V direct 
supply. Across the capacitor is a neon bulb that lights up at 120 V. Calculate the value of R 
to make the bulb light up 5s after the switch has been closed. (10040 2.5 = 0.4) 

(A) 1.7 x 1050 (B) 2.7 x 10°Q 

(C) 3.3 x 10 Q (D) 1.3 x 10* Q 


Space for rough work 
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A current | flows in an infinitely long wire with cross section in the form of a semicircular ring 
of radius R. The magnitude of the magnetic induction along its axis is 


Hol Hol Hol Hol 
(A) 27°R (8) 2лК e 4л2В en TR 
Shown in the figure is a meter-bridge set up with null 550 к 
deflection in the galvanometer. The value of the unknown 
resistor R is 
(А) 13.75 О (B) 220 O 
(C) 110 Q (D)55 0 cm 


A uniform chain of length 2 m is kept on a table such that a length of 60 cm hangs freely 
from the edge of the table. The total mass of the chain is 4 kg. What is the work done in 
pulling the entire chain on the table? 

(A) 7.2 J (B) 3.6 J 

(C) 120 J (D) 1200 J 


A thin rod of length ‘L’ is lying along the x-axis with its ends at x = 0 and x = L. Its linear 
n 
density (mass/length) varies with x as (5 , where п сап be zero ог any positive number. 


If the position хсм of the centre of mass of the rod is plotted against ‘n’, which of the following 
graphs best approximates the dependence of Xcy on n? 


(A) хы (B) жм 


(С) 


Space for rough work 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


A charged particle with charge q enters a region of constant, uniform and mutually 
orthogonal fields E and B with a velocity V perpendicular to both E and B, and comes out 
without any change in magnitude or direction of v . Then 

(A) V=ExB/B? (B) v -BxE/B? (C) V=ExB/E? (D) V=BxE/E? 


Charges are placed on the vertices of a square as shown. Let 

E be the electric field and V the potential at the centre. If the 

charges on A and B are interchanged with those on D and C ағд в 19 
respectively, then 


(A)E remains unchanged, V changes 

(B) Both E and V change M - 
(С) Е апа V remains unchanged 

(О) E changes, V remains unchanged 


A ball is released from the top of a tower of height h meters. It takes T seconds to reach the 
ground. What is the position of the ball in T/3 seconds? 

(A) h/9 metres from the ground (B) 7h/9 metres from the ground 

(C) 8h/9 metres from the ground (D) 17h/18 metres from the ground 


If ge and gm are the accelerations due to gravity on the surfaces of the earth and the moon 
respectively and if Millikan’s oil drop experiment could be performed on the two surfaces, 


one will find the ratio electronic charge on the moon to be 


electronic charge on the earth 
(А) 1 (B) 0 (С) 9/9 (D) 9/9 


A machine gun fires a bullet of mass 40 g with a velocity 1200 ms '. The man holding it can 
exert a maximum force of 144 N on the gun. How many bullets can he fire per second at the 
most? 

(A) one (B) four (C) two (D) three 


In a Young's double slit experiment the intensity at a point where the path difference is E 


(A being the wavelength of the light used) is I. If lọ denotes the maximum intensity, - is 
0 

equal to 

1 43 
(A) — (B) — (C) 1/2 (D) 3/4 

J2 2 
For a transistor amplifier in common emitter configuration having load impedance of 
1kQ ca 50 and һ = 25) the current gain is 
(А) –5 (B) -15.7 (С) 24.8 (D) 48.78 


Space for rough work 
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SECTION - 2 
CHEMISTRY 


Two liquids X and Y form an ideal solution. At 300K, vapour pressure of the solution 
containing 1 mol of X and 3 mol of Y is 550 mm Hg. At the same temperature, if 1 mol of Y is 
further added to this solution, vapour pressure of the solution increases by 10 mm Hg. 
Vapour pressure (in mm Hg) of X and Y in their pure states will be, respectively : 

(A) 200 and 300 (B) 300 and 400 

(C) 400 and 600 (D) 500 and 600 


On the basis of the following thermochemical data: (A;G°H*(aq) = 0) 
H, O(/) ——4H' (aq) + ОН (aq); AH = 57.32 kJ 


Н; (9) + 50, (9) —>H,0 (4); AH = -286.20kJ 


The value of enthalpy of formation of OH’ ion at 25°C is: 
(A) -22.88 kJ (B) -228.88 kJ 
(C) +228.88 kJ (D) -343.52 kJ 


The number of stereoisomers possible for a compound of the molecular formula 
СН» — CH = CH — CH(OH) - CH; is: 

(A) 3 (B) 2 

(C) 4 (D) 6 


The time for half life period of a certain reaction A — products is 1 hour. When the initial 
concentration of the reactant ‘A’, is 2.0 mol 1", how much time does it take for its 
concentration to come from 0.50 to 0.25 mol 17" if it is a zero order reaction? 

(A)4h (B)0.5h 

(C) 0.25 h (D) 1h 


A solution containing 2.675 g of CoCl3.6 NH; (molar mass = 267.5 g тог?) is passed 
through a cation exchanger. The chloride ions obtained in solution were treated with excess 
of AgNO; to give 4.78 g of AgCI (molar mass = 143.5 g mol). The formula of the complex is 
(At. Mass of Ag = 108 u) 

(A) [Co(NHs)¢]Cls (В) |СоСЫМНэ), СО! 

(С) [CoCl3(NHs)s] (D) [CoCl(NHs)s]Cl2 


Space for rough work 
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Consider the reaction: 

Cl, (aq) +H,S(aq)——> S (s) + 2H* (aq) + 2CI (aq) 

The rate equation for this reaction is rate = k [СІ] [H2S] 

Which of these mechanisms is/are consistent with this rate equation ? 
(i) Cl, +H,S——>H* + СГ +С +HS7 (slow) 


С +HS —>H* «Cl +S (fast) 
(ii) HS ——H* - HS* (fast equilibrium) 

Cl, -HS' ——2CF +H’ «S (slow) 
(A) ii only (B) Both i and ii 
(C) Neither i nor ii (D) i only 


If sodium sulphate is considered to be completely dissociated into cations and anions in 
aqueous solution, the change in freezing point of water (АТ), when 0.01 mol of sodium 
sulphate is dissolved in 1 kg of water, is (К; 1.86 K kg тог?) 

(A) 0.0372 K (B) 0.0558 K 

(C) 0.0744 K (D) 0.0186 K 


29.5 mg of an organic compound containing nitrogen was digested according to Kjeldahl's 
method апа the evolved ammonia was absorbed in 20 mL of 0.1 M HCI solution. The excess 
of the acid required 15 mL of 0.1 M NaOH solution for complete neutralization. The 
percentage of nitrogen in the compound is 

(A) 59.0 (B) 47.4 

(C) 23.7 (D) 29.5 


The energy required to break one mole of CI-CI bonds іп СІ is 242 kJ mol’. The longest 
wavelength of light capable of breaking a single Cl — Cl bond is 
(c = 3 x 10° ms"! and Na = 6.02 х 1023 тог?) 


(A) 594 nm (B) 640 nm 

(C) 700 nm (D) 494 nm 

Which one of the following has an optical isomer? 

(A) [2п(еп)(МН3) (В) [Со(еп):]? 

(С) [Co(H20)«(en)] (D) [Zn(en)z] 

Aspirin is known as 

(A) Acetyl salicylic acid (B) Phenyl salicylate 
(C) Acetyl salicylate (D) Methyl salicylic acid 
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Three reactions involving H,PO, are given below : 

(i) H,PO, *H,O — H,0*+ H,PO, - (ii) НРО, + H,O——HPO? *H,O* 
(іі) H,PO; «ОН —>+H,PO,+07 

In which of the above does Н,РО, act as an acid? 

(A) (ii) only (B) (i) and (ii) 

(C) (iii) only (D) (i) only 

In aqueous solution the ionization constants for carbonic acid are 

K4 2 4.2 x 10 and К: = 4.8 x 107" 

Select the correct statement for a saturated 0.034 M solution of the carbonic acid. 
(A) The concentration of СО? is 0.034 M. 


(B) The concentration of COZ is greater than that of HCO; . 
(C) The concentration of H* and HCO; are approximately equal. 
(D) The concentration of Н“ is double that of HCO; . 


The correct order of increasing basicity of the given conjugate bases (R = CHs) is 


(A) RCOO «HC =C <В « NH, (B) R «HC = С « RCOO « NH, 
(C) RCOO « NH, <HC=C< R (D)RCOO « HC =C «NH,« R 
Which of the following on heating with aqueous KOH produces acetaldehyde? 
(A) СН:СОС! (B) CH3CH;CI 

(C) CH;CICH;CI (D) СНаСНСІ; 


The Gibbs energy for the decomposition of Al;O; at 500°C is as follows: 


2 ALO, —À $^ + O,,A,G = +966 kJ тог! 


3 

The potential difference needed for electrolytic reduction of AlzO3 at 500°C is at least 
(А) 4.5 V (B) 3.0 V 

(C) 2.5 V (D) 5.0 V 


At 25°C, the solubility product of Mg(OH); is 1.0 x 107". At which pH, will Mg?' ions start 
precipitating in the form of Mg(OH); from a solution of 0.001 M Mg” ions ? 


(A) 9 (B) 10 

(C) 11 (D)8 

The polymer containing strong intermolecular forces e.g. hydrogen bonding, is 
(A) teflon (B) nylon 6,6 

(C) polystyrene (D) natural rubber 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Sodium ethoxide has reacted with ethanoyl chloride. The compound that is produced in the 
above reaction is: 


(A) 2-Butanone (B) Ethyl chloride 

(C) Ethyl ethanoate (D) Diethyl ether 

The reduction potential of hydrogen half cell will be negative if : 

(A) p(H) = 1 atm and [H*] 21.0 M (B) p(H2) = 2 atm and [H*] = 1.0 M 
(C) p(H2) = 2 atm and [Н] = 2.0 M (D) p(H2)=1 atm and [H*] = 2.0 M 
Boron cannot form which one of the following anions ? 

(A) BH; (B) B(OH), 

(C) BO; (D) BE 


Which one of the following order represents the correct sequence of the increasing basic 
nature of the given oxides? 


(А) MgO < К,О < АО; < Ма:О (B) Ма:О < К;О < MgO <Al203 
(C) K2O < Na;O < AlzO3 < MgO (D) АІ:Оз < MgO < Na;O < К:О 
The magnetic moment (spin only) of [NiCL]^ is 

(A) 5.46 BM (B) 2.83 BM 

(C) 1.41 BM (D) 1.82 BM 


Which of the following statement is wrong? 

(A) Nitrogen cannot form дл - px bond. 

(B) Single N - N bond is weaker than the single P — P bond, 

(C) N20; has two resonance structures 

(D) The stability of hydrides increases from МН; to БІН; in group 15 of the periodic table 


Ozonolysis of an organic compound gives formaldehyde as one of the products. This 
confirms the presence of: 

(A) a vinyl group (B) an isopropyl group 

(C) an acetylenic triple bond (D) two ethylenic double bonds 


How many maximum number of products can be formed in the following reaction? 
СН,ОС,Н, —! , Products 

(A) 2 (B) 4 

(С) 3 (D) 8 
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In a face centred cubic lattice, atom A occupies the corner positions and atom B occupies 
the face centre positions. If one atom of B is missing from one of the face centred points, the 


28. 


29. 


30. 


formula of the compound is 
(А) АВ» (В) А:Вз 
(С) A;Bs (D) АВ 


Тһе entropy change involved in the isothermal reversible expansion of 2 moles of ап ideal 


gas from a volume of 10 dm? to a volume of 100 dm? at 27°C is : 


(A) 35.8 J mor КТ! (В) 32.3 J mor ІК! 

(С) 42.3 J mol ІК” (D) 38.3 J mol ІК” 

Which of the following compounds can be detected by Molish’s test ? 

(A) Nitro compounds (B) Sugars 

(C) Amines (D) Primary alcohols 

The species which can best serve as an initiator for the cationic polymerization is : 
(A) ШАН, (В) HNO; 

(C) AICI; (D) BuLi 
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SECTION - 3 
MATHEMATICS 


1; The lines L,: y -x 0 and 1,:2х+у=0 intersect the line L,:y+2=0 at P and Q 
respectively. The bisector of the acute angle between L, and L, intersect L, at R. 


Statement – 1 : The ratio PR: RQ equals 24/2 : 5. 

Statement — 2 : In any triangle, bisector of an angle divides the triangle into two similar 

triangles. 

(A) Statement — 1 is true, Statement — 2 is true; Statement — 2 is not a correct explanation for 
Statement — 1. 

(B) Statement — 1 is true, Statement – 2 is false 

(C) Statement — 1 is false, Statement — 2 is true. 

(D) Statement — 1 is true, Statement — 2 is true; Statement — 2 is a correct explanation for 
Statement — 1 


2. The number of values of k, for which the system of equations: 
(К +1)x +8y = 4k 


kx +(k + 3)y 23k – 1 has no solution, is 


(A) 2 (B) 3 
(C) infinite (D) 1 
3. The coefficient of x” in the expansion of (1 -x-x^« х) is 
(А) -132 (В) -144 
(С) 132 (D) 144 
4. Let Т, be the number of all possible triangles formed by joining vertices of an n — sided 
regular polygon. If Ta+1— Tn = 10 then the value of n is: 
(A) 10 (B) 8 
(C)7 (0) 5 
5. Statement – 1 : The number of ways of distributing 10 identical balls іп 4 distinct boxes such 


that no box is empty is °C, 
Statement – 2 : The number of ways of choosing any З places from 9 different places is °С,. 


(A) Statement — 1 is true, Statement — 2 is true; Statement — 2 is not a correct explanation 
for Statement — 1. 

(B) Statement — 1 is true, Statement — 2 is false. 

(C) Statement — 1 is false, Statement — 2 is true. 

(D) Statement — 1 is true, Statement – 2 is true; Statement — 2 is a correct explanation for 
Statement — 1. 
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dx 


dy? 
d'y | (ауу? Фу )(dy)* 
(4)-1241 |5) (в) |= |57 
ах ах ах“ ах 
2 -1 
Фу dy) ° Фу 
С)- — D 
(e) ЕЗЕ) (0) ах? 
All the students of a class performed poorly in Mathematics. The teacher decided to give 
grace marks of 10 to each of the students. Which of the following statistical measures will 
not change even after the grace marks were given? 


(A) mode (B) variance 
(C) mean (D) median 


equals 


A man saves Rs. 200 in each of the first three months of his service. In each of the 
subsequent months his saving increases by Rs. 40 more than the saving of immediately 
previous month. His total saving from the start of service will be Rs. 11040 after 

(A) 19 months (B) 20 months 

(C) 21 months (D) 18 months 


The area (in square units) bounded by the curves y = /x, 2y-x+3=0, x-axis and lying in 
the first quadrant is: 
27 
(A) 18 (B) va 
(C) 9 (D) 36 


If the angle between the line x = LÍ = єз and the plane х+2у +32 = 4 is cos” | 8) 


then X equals 


3 2 
(A) 2 (В) 5 

5 2 
(С) 3 (D) 3 
If a - (ei +k) and 5- -(2i «aj e&), then the value of (2a-b).[(axb)x(a+2b)| is 
(A) -3 (B) 5 
(C) 3 (D) -5 
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12. 


Let A and B be two sets containing 2 elements and 4 elements respectively. The number of 
subsets of AxB having 3 or more elements is: 

(A) 219 (B) 211 

(C) 256 (D) 220 


The two circle х? + у? = ох and х? « y? «c^ (c > 0) touch each other if 
(A) |a| - c (B) a = 2с 
(C) lal -2с (б) 2|0| -0 


The x-coordinate of the incentre of the triangle that has the coordinates of mid points of its 
sides as (0, 1) (1, 1) and (1, 0) is: 

(А) 14-42 (B) 1-,2 

(C) 2452 (D) peso 


Consider the following statements 

Р : Suman is brilliant 

Q : Suman is rich 

R: Suman is honest 

The negation of the statement “Suman is brilliant and dishonest if and only if Suman is rich" 
can be expressed as 


(A) ~ (Q < (P^ - R)) (B) ~Qa~PaAR 
(С) (PA~R) ө о (D) -PA(Q &-R) 


The shortest distance between line y — x = 1 and curve x = y? is 


3/2 8 
(А) —— (B) —= 
8 3,2 
4 48 
С) — D) X 
( КЫЗ (D) 4 
The sum of first 20 terms of the sequence 0.7, 0.77, 0.777,............. is: 
7 -20 7 -20 
(А) 2117910 ) (В) 5(99--10 ) 
7 -20 7 -20 
(С) 41179-10 ) (D) g (99-10 ) 
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Statement – 1: The point А(1, 0, 7) is the mirror image of the point B(1, 6, 3) in the line 
х у-1 2-2 
1 2 3 


Statement — 2 : :The line: гн ges! = 2 bisects the line segment joining А(1, 0, 7) апа 


В(1, 6, 3). 

(A) Statement — 1 is true, Statement – 2 is true; Statement - 2 is not a correct explanation 
for statement 1. 

(B) Statement — 1 is true, Statement – 2 is false 

(C) Statement — 1 is false, Statement - 2 is true 

(D) Statement — 1 is true, Statement – 2 is true, Statement — 2 is a correct explanation for 
Statement — 1 


If the vectors AB = 3i +4К and AC —5i – 2j + AK are the sides of a triangle ABC, then the 
length of the median through A is : 


(А) 4/33 (В) /45 
(C) 418 (D) /72 
If (#1) is a cube root of unity, and (1+ e) =A+Bo. The (A, B) equals 
(A) (1, 1) (B) (1, 0) 
(С) C1, 1) (D) (0, 1) 


Let f be a function defined by f(x) =(x- 1 +1, (x21). 

Statement — 1: 

The set {x : f(x) - ^ (x)) = (1 2} 

Statement — 2: 

f is bijection and #' (x) =1+ Jx-1, x21 

(A) Statement — 1 is true, Statement — 2 is true; Statement — 2 is a correct explanation for 
Statement — 1 

(B) Statement — 1 is true, Statement - 2 is true; Statement — 2 is NOT a correct explanation 
for Statement — 1 

(C) Statement — 1 is true, Statement — 2 is false 

(D) Statement — 1 is false, Statement — 2 is true 


Distance between two parallel planes 2х + y + 2z - 8 and 4x+2y+4z+5=0 is 


7 9 
IL E 
3 5 
(95 (D) 5 
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23. 


24. 


25. 


26. 


27. 


The lines x+y = lal and ax - y =1 intersect each other in the first quadrant. Then the set of 
all possible values of a is the interval: 
(A) (0, oo) (B) (1, oo) 
(C) (-1, oo) (D) (-1 1] 
y? 


2 
The equation of the circle passing through the foci of the ellipse = + Ө =1, and having 


centre at (0, 3) is: 
(А) х2 - y? -6y-5-0 (В) x? +y? -6y «5-0 
(C) х? + у? -6y-7-0 (D) х? + у? -6y+7=0 


The equation of the circle passing through the point (1, 0) and (0, 1) and having the smallest 
radius is 


(А) x? + у? —2x-—2y+1=0 (В) x? - y? -х-у=0 

(C) х2 +y?+2x+2y-7=0 (D) х2 +y? +y-2=0 

The equation of hyperbola whose foci аге (—2, 0) and (2, 0) and eccentricity is 2 given by: 
(A) x? -3y? -3 (В) 3x? – у? =3 

(С) -x° + 3y? =3 (D) Зх? - y? =3 


Given : A circle, 2x? + 2у? = 5 and a parabola, y? = 4 /5x. 
Statement — | : An equation of a common tangent to these curves is y = х + 45. 


Statement — II : If the line, у = mx + 45 (m # 0) is their common tangent, then m satisfies 
m 


m* - 3m? +2=0 

(A) Statement — | is true; Statement — II is false 

(B) Statement — | is false; Statement — II is true 

(C) Statement — | is true; Statement - II is true; Statement — II is a correct explanation for 
Statement - | 

(D) Statement — | is true; Statement — II is true; Statement — II is not a correct explanation for 
Statement - I. 
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100 100 
Let a, be the n^ term of A.P. If 2585 = а, Э бїл = В, then the common difference of the 


r=1 r=1 


АР. is 
“= 
(A) a.- p (P 
(125 
(С) B-a (о) 528 
Statement - | 
The value of the integral | is equal to 8” 


Statement - 11 


гө) ах-|цахь-э) ах 


(A) Statement — | is true; Statement — II is false 

(B) Statement — | is false; Statement — Il is true 

(C) Statement — | is true; Statement – II is true; Statement — 11 is a correct explanation for 
Statement - | 

(D) Statement — | is true; Statement — II is true; Statement — 11 is not a correct explanation for 
Statement - | 


Let for a +a, #0, 

f(x) =ax* + bx +с, g(x) =a,x* +b,x +c, and p(x)-f(x)-g(x).If p(x) =0 only for х--1 
and p(-2) = 2, then the value of p(2)is: 

(A) 3 (B)9 

(C) 6 (D) 18 
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Hints & Solutions 
Physics 
1. A 
Sol. Diameter of wire = 400” 52 =0.52 mm = 0.052 ст 


2. B 
Sol. Тһе acceleration vector is along the radius of circle. 


3. С 
Sol. Energy of simple harmonic oscillator is constant. 


= 1 МӘ?А? = (тп + M)o? A2 


2 
А? М-т 
А2 M 
AY M+m 
A, M 
4 B 
So. М/-а, 1-1 ^ 
Т, T 
baa E Ea n КЕ 
9 10 T, n 10 10 
10-0, г s 1_10 
9 Т, 9 
0-90.) 
5. A 
Sol. Q = О, + Q2 
Nn tN | П; n5 
Inc wel 
3 
Ym 75 
6 B 


Sol. Binding energy = (М, — 8Mp — 9My)C? 


7. С 
Sol. Тһе number of moles of system remains same 
According to Boyle’s law, 
P4V4 + PV; = P(V; + V5) 
T= Т,Т,(Р,М, + P,V;) 
RVT, +P,V,T, 


8. А 
Sol.  p,Vg-p,Vg-kv? 


ёо Шы Nat. = ps) 
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9. А 

Sol. Both amplitude and energy get maximized when the frequency is equal to the natural 
frequency. This is the condition of resonance. 
01 = 02 


10. D 


Sol. B, =106 1) | в, [Г 
lo lo 


given B2 — B, = 20 
20=10 20 


l = 1001 


B 

2 

Sd. E,--1367. 
n 


ES --136х3 = -122.4 еу 


ЕЗ =-13.6 x --13.6 eV 
AE = -13.6 — (-122.4) 


= 108.8 eV 
422° 6 
Sol. Potential inside () = a? + b 
> Eps N- -2аг 
or 


Electric field inside uniformly charged solid volume varies with ‘r. So charge density is 
constant фы -(-2аг)4лг? = -81ar? 
сх nr 

3 


Eo 


-8лаг! = 
wos -басо 


13. А 
Sol. AQ = AU + AW (ignoring expansion) 
AU = msAT = 0.1 x 4.184 x 20 = 8.368 kJ 


14. B 
Sol. t, =20 minutes 
2 


М-М,е”? ; At, =In3 


ZN, - Net 

3 
1,3 

Ї,--1й- 

E Тыл” 

bod ino 1з |= in| 1] 9.693 

3, 2 A |2 3, 

= 20 min 
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15. B 
Sol. For forced oscillations, the displacement is given by 
x = A sin(ot + 6) with A = д 
0-0 
16. А 
Sa солых 
v u f 
1dv 1 du _ 
v? dt v? dt 
dv __v? (du 
dt ou? (dt 
f = 20 cm 
1 1 1 
--Р------- 
и -280 20 
2 
v=- PLU x15 = m/s 
15x 280 15 
17. С 
Sol. : = : Ac | 
to Т28: 1-1 
ІС» 9 
= 1-2 
to 
or, t= 24 
18. D 
Sol. ыз Ше т 
Т, 6 
Тұ (12-62) 1 
"e T 3 
T- 62_1 1 62 1 62 1 
T t3’ m авч 


Е ТЕ 


19. B 
So. М,= Е(1 – е7) 
(^e f 120 3 


200 5 
==? 227x400 
1.84x10 
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21. 


Sol. 


22 


Sol А 


23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


26. 


27. 


28 


Sol : 


29. 


Sol. 


30. 


Sol. 


D 


dB- AOT cos 0i зіп) | 
2nR 


di = | Rao = 1 qo 
mR T 


B- Hol | совбі sin 9j | 


21^R 
8--181 
B 
м -55x8 = 5556 
B 


Work done = mgh = 1.2 x 0.3 x 10 = 3.6 J 


n п+2 
1 | dmx 1 [ахх E Ён ‚хах 1 aE 


»-Х 


"em [dm [dm (5) kx" 
L 


(01-17 |, 


Xom = , Ц , Ц y trum 
23 4 5 6 
УхВ--Е 


As E is a vector quantity. 


С 
А 
D 
Change in momentum for each bullet fires is 
= 70 (1200 =48N 
1000 


| 


If a bullet fired exerts a force of 48 М оп man’s hand во р тап can exert maximum force of 


144 N, number of bullet that can be fired = 144/48 = 3 bullets. 


D 
|< cos? H 

[s 2 

D 
"A -hp 

In CE configuration, A; = ————— 

1+ hy R, 

s = 48.78 


1425x102 x 1x10? 
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Chemistry 
1. C 
So. Рт = Pex, + Роху 


Sol. 


Sol. 


Xx = mol fraction of X 
Xy = mol fraction of Y 


«sso e : Ди! 2 | 
1+3 1+3 


_ ЕС 2 3P? 
4 4 
A4 550 (4) = Р?ЖЗР 2.5 (1) 
Further 1 mol of Y is added and total pressure increases by 10 mm Hg 


2 550 + 10 = Ре] —— |+Pe| — 
1+4 1+4 


2. 560(5) = P? * APy ........ (2) 
By solving (1) and (2) 

We get, P? = 400 mg Hg 

P? = 600 mm Hg 


B 
By adding the two given equations, we have 


Н, (g) + to, (9)-Н (aq) + OH (aq); AH = -228.88kJ 


Here AH? of H'(aq) = 0 
-. AH? of OH” = -228.88 kJ 


C 
About the double bond, two geometrical isomers are possible and the compound is having 
one chiral carbon. 


C 
For a zero order reaction k = i нэ (1) 


Where х = amount decomposed 
k = zero order rate constant 


2t, 


2 
Since [Ao] = 2M, to = 1 hr; k=1 
7. from equation (1) 


2049 = 0.25 hr 


А 
CoCl,.6NH, ——> xCl —^9**:— х AgCI 4 
n(AgCl) = xn(CoCls.6NH3) 
4.78 2.675 
----Х--- ..x=3 
143.5 267.5 
г. The complex is [Co(NH3)s]Cls 
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6. D 

Sol. Rate equation is to be derived wrt slow step 
^. from mechanism (i) 
Rate = k[Cl2] [H2S] 


T. B 
Sol.  Van't Hoff's factor (i) for NazSO,4 = З 
^. ATF = (i) kc m 
=3 x 1.86 x ш 0.0558 К 
8 С 


Sol. Moles of HCI reacting with 
ammonia = (moles of HCI absorbed ) — (moles of NaOH solution required) 
= (20 x 0.1 x 103) – (15 x 0.1 x 1073) 
= moles of NH3 evolved. 
= moles of nitrogen in organic compound 
-. Wt. of nitrogen in org. comp = 0.5 х 10? x 14 


-7х1070 
-3 
%wt=— 1 400 = 23.7% 
29.510 
9 D 
3 
Sol. Energy required for 1 СІ; molecule = 212500 оше 
А 
This energy is contained in photon of wavelength ‘A’ 
һс 6.626х10%х3х109 242х10° 
— = E > — SAAB ОЗ" 
3, 3, 6.022х10 


л = 4947 А = 494 пт 


10. В 
Sol. Only option (B) is having non-super imposable mirror image & hence one optical isomer. 


2+ 

(A) A 

NHY : 

NH3 
No optical isomer. It is tetrahedral with a plane of symmetry 
en en 
en 
; 4 еп 

(B) се ср 


Optical isomer 
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Н:О 
Н:О 
С 3+ 
(C) о еп 
Н:О 
НО 


Horizontal plane is plane of symmetry 


en 
2 2 
ii Zn? 
(D) | 
Т еп 
No optical isomer, it is tetrahedral with a plane of symmetry 
11. A 
Sol. COOH 
ОСОСН, 
Aspirin is 
12. A 


Sol (i НІРО,-Н,0--->Ң,0"- НРО; 
acid 


conjugate base 


(ii) НРО,-Н,0---» HPO} «H,O* 


acid conjugate base 
(iii) Н,РО; + OH —— НРО, +07 
acid acid conjugate base 


Only in reaction (ii) H,PO, behaves as ‘acid’. 


13. С 

Sol. А- H,CO,——H' +НСО; К, =4.2x107 
B> HCO ——H'«COj; K,-48x10" 
As Ko << К, 
All major [Ны = [НА 
And from | equilibrium, [H'] = [HCO; | = [Ны 


| co; | is negligible compared to | НСО: | or [Ноа 
14. D 
Sol. Correct order of increasing basic strength is 


R-COO' < СН = C < NH; < R7 


15. D 
Sol сн,снсі, “°F CH,CH(OH), —'*? CH,CHO 
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16. 


Sol. 


17. 


Sol. 


18 


Sol : 


20. 


501 


21 


Sol 1 


22 


Sol : 


23 


Sol. 


24 


Sol. 


C 
AG = ПРЕ By С 
nF 
3 
. —966 x 10 -25V 
4 x 96500 


г. The potential difference needed for the reduction = 2.5 V 


B 
Mg” +2Он <=> Мо(ОН), 
Ksp = [Mg^] [OHT 


[OH |= таный 


-. p?" 2 4 and p" = 10 


B 

nylon 6,6 is a polymer of adipic acid and hexamethylene diamine 
C - (CH, ), Баг —NH}— 
| 1 


ЖАС 
C,H, ОМа-СН,- сҮ — СН, - C- O - CH. Ethyl ethanoate 
| 


| 
О 


B 
2H' +2e ——>H, (g) 
Py 


ЕЕ? 


E log 2 | (here E is -ve when Р, > [H’]’) 
n [H] 
-0.0591 2| -.0591 

= 2 | 10 1 = 


х .3010 = negative value 


D 

As Boron has only four orbitals іп the valence shell (i.e 2s, 2px, 2р, & 2p;) it can show a 
maximum valency of four only. 

Therefore [ВЕ]? is not possible. 


D 

Across a period metallic strength decreases & down the group it increases. 
B 

In [МС], n = 2 


н= Jn(n + 2)BM 


= J2(2 - 2) = 2.82 BM 


D 
Stability of hydrides decreases down the group from NH; to ВїН» as M — H bond energy 
decreases. 
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25. 


Sol. 


26 


Sol і 


27. 


Sol. 


28. 
Sol. 


29. 
Sol. 


30. 
Sol. 


A 

Vinyl group 

(CH; = CH -) 

On ozonolysis give formaldehyde 


B 
The products аге: CH3OH, С-НБОН, CHsl апа C2Hsl 


C 


Effective no. of A atoms = d 8-21 


— ОО 


Effective no. of B atoms = 2 5 (One is missing) = 3 
Therefore formula is АВ, -А,В, 
2 


D 
For an ideal gas, for isothermal reversible process, 


AS = 2.303nR log | 


1 


= 2.303 x 2 x 8.314 х log ca 
= 38.3 J ток” 


B 
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Molish's Test: when a drop or two of alcoholic solution of a -naphthol is added to sugar 
solution and then conc. H2SQ, is added along the sides of test tube, formation of violet ring 


takes place at the junction of two liquids. 


C 
Lewis acids can initiate the cationic polymerization. 


Mathematics 


k+1_ 


Lines must be parallel but not coincident => 


8 4k 
+ 


k k+3 3к-1 


then >k=3 


As we know, n sides polygon has "C, number of triangles 


BiG. _п C, =10 

=>n(n-1)=20 

=n’? —n-20=0 
>n=-4,5 


Variance is independent of adding the sample data. 
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22. 


Area under y Axis = ІК хау 
Агеа - f(2y +3-у?) dy 
0 


=9 


Clearly AxB contain 8 elements, 
(we know that 2 sets having m, n elements then number of subset = 27”) 
So Total number of subsets of А xB is 2° 2256 


Out of which 8 singleton set and “С, set contain 2 elements 
So required number = 2? -1-8 —^ С, = 219 


X48 + X;b + X,C 


By using the formula x; = = 


a+b+c 
_2x0+2x2+0 4 2 2-2 (0, 2) 28 
22604242. 4+2/2 2+/2 2-\2 Ж” 
(0, 1)¢ | 
29-49 
(0, 0) (1,0) (2, 0) 
T +. 4 
= “(9 -.99--.999- )= i 1) +(1—.01) + (1—.001)............... upto ntimes] 
-2{20- | но) 
9 
оо 179--1077) 
81 
Let A as origin then AB and ACare position vector 
— == A 
AD. АВ+АС 
2 
8i - 2j - 8k "M "T 
Ж ҮРКЕР ТЕР: 3i + 4k 5i - 2j - 4k 
-41-1-4К 
АБ|-483 
B с 


Let d is distance between 2 parallel plane 
4x+2y+4z-16=0 


4x+2y+4z+5=0 
21 


V4? +2? + 4? 


d= 


2 
2 
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By using family of circle S - AL = 0 
foci are (+v7, 0);(-V7, 0) 
equation of family of circle is x? + y? - 7 - Ay =0 
centre is | 0, ak which implies 25» 3 
2 2 
Х--6 
equation of circle is x? +y° -7 – бу =0 


x? +y? =5/2, у? = 44/5х 


у=тх+ oven, СЕЕ О 
т 
eee -2® 
m 


D 2 0 
m^ (m? +2)—1(m? +2)=0 
(m? +2)(m? -1)=0 
т2-1-0 
m=+1 


-. tangent is y =x + 45 
-. Statement 1 is true, Il is true but Il is not correct explanation 


Ж "з Xcosx б) 
cig NCOS X + Nsinx 


т/3 12- 
= Jcos(n x) " 


2 Jcos (1/2 — x) + Jsin(x/2 x) 


(ii) 


Applying property in Statement II 


“Р Үбіпх 


7 cig VSINX + COS X 
Add (1) & (11) 
2-| I dx = [х] 


1/6 


| dx (iii) 


n/3 
л/6 


2-1/3-1/6-2 
6 


[= — 
12 
Statement | is False and Statement Il is True 
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PART TEST - III 


Time Allotted: 3 Hours Maximum Marks: 240 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (08 — 11) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (12 — 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 07) contains 7 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог”! 

Avogadro's Number Na = 6.023 х 107 

Planck’s constant h - 6.625 x 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Answers & Solutions 


РАВТ-А 
1. AD 
Sol. Use Gauss law. 


2. ABD 
Sol. Amplitude added vectorily. 


3 AD 
3 
So. 4-МхВ- B02 
8 
с атаа 
friction — 4 
4 AB 


Sol. For maximum frequency velocity of source toward 
velocity of source away from detector. 


frequency 


б. BD 
Sol. | Use work energy theorem. 


6. BD 
Sol. For KE to increase power 


f,v>0>0<90° 
P=J/2Km>P« 


positive 


ncept of variable mass system 
v- [2 
3 


10. в 
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Sol. 


11. 


Sol. 


12. 


Sol. 


13 


Sol. 


14. 


Force on both sides of the plate 


Where A = area of the thin plate 


For F to be minimum oF =0 


dy 
BET 
B 
i V, ТЕ V, 
docs $72. = 
1 1 
14 wc? le Дос? 
B 
TES 
AM 
TE 
С----<-- 
se 
In| ——— 
a 
B 


Energy stored in inductor 
В2№2/212 
== = 16J 
energy dissipated in r 
V?B?Pt 
Be 16J 
So work done 


A 
By CO 
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Е 2( SL 
Fac = (2M) o@ E 8 


Net reaction force = = JN? « F2, = m 
17. A 
ГА 
18. р 
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Sol. 


ABC 


H 

PR 
22512212 
E Pb ^q 

X 

ACD 

НО-Н «OH К,-|Н || OH | 

TT=>K, Tt 

CD 


(A) 4 amino acids 

(B) Both shows positive 
(C) Osazone 

(D) No free hemiacetal 


ABCD 
Theoretical 
ASsysten Should be negative. 


ABC 
Sc?.C? & factual 


ABD 
Enolisation 
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Sol. OH OH 
МО, 
« 
(H - bonding) NO; 
(Acidic strength) 
12. A 


Sol.  Factual 


13. C 
Sol. Conceptual 

Aa Pend oat 
m m T 


14. C 
Sol.  Gly-Ala-Phe-Glu-His-Gly-Ala-Leu- Val 


15. С 
Sol.  Tetrametal Phosphoric acid Н.Р:Очг 


16. С 
Sol. | Tetra Poly Phosphoric acid HcP4O:s 


17. A 
Sol. Migratory aptitude -Ph > 


18. D 
Sol. —COOEt will mi 
Stability of carbo 


< 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023- RBT-1_Paper-2(PCM) JEEA 


Sol. 


Sol. 


Sol. 


Sol. 


ABC 
Ү-у-т(Х-х) 
РИХ-0 
Y=y-mx 
лУу-тх-х? 
ау 1 


----У--Х (linear 
ах x* M 


DE) 
solving у = –х2 +сх 
х= 1, у=1 

> с=2 
у=2х—-х° 


ВО 


V-n xn, =(3ї-]+К)х(Ї+4]-2К)= 


AC 
"os Cr ет 52 + ^C, СЕ + “С, | es + “С | em 

Out of 104 students of which 100 are boys and 4 are girls, we have to select 10 students. 
This can be done іп ?*C,, = "Cy 


24 


PART-A 


=(y +1) +2=>f( 


10! 2 2 -10ік4х27 -10x9 
3 “503151 pee 2x6x120 5! 


х) (х +2х+4) +2=>f(x)=|(x +1ў +3] +2 
Цх)29-2-11-1(х) =11 


тїп 
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Hence, x+y 2114 or 198 


ABCD 
о п2-1( 212-3 im( 0-4 _ not 
|= Ё a = E = e? = 
(1-1 
2 
Lim x 1424 | 
хо |e \х+1 
[еї х ad 
t 
it Vt 
tin | 1 | мига 
cote (1-1 et? 1.(1+1) 
In(1+t) 
ag ди. (0051) МЕ 
е го ши 1 ) t 
t 


As we are interested in coefficient of x 
than 50. 


So, (1 +x’ D (1 + x*)(1 px 
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Sol. Clearly the parabola should pass through 
(1, 0) апа (-1, 0). Let directrix of this 
parabola be, xcos0+ ysin0 = 2 


If S(h,k) be the focus of this parabola, 
then distance of (+1, 0) from ‘S’ and from 
the directrix should be same. 

=> (h-1) +k? -(сов0-2) 


and (h+1) +k? - (соѕ0 +2)? 


(2) - (1) gives us; 4h 2 8cos0 


=> cos0- Ш 

2 
(2) + (1) gives us; 
2(h? +k? +1) «2(сов” 0-4) 


2 
кта Sh? +k? =3 


Hence locus of focus is: 3) -у?-3. 
9. р 


So. М-о1-8М" 
Equate trace on both side 


sinf Ө + cos* Ө = 2a + 
Equate sum of 


cos? 0 — si 


+ 0, for no solution A201 -2 1/=0>A=-3. 


So. х2-у?-32-2 888 CL ыш от 
7 7 7 
4n . Зп 
2cos — sin — 
-34 7---1--3-1-2, 
. Л 
біп - 
7 
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12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


On squaring and solving, we get, х-0. 


C 


= tan" L 
a= уа) 
эээ (п+3)-(п+2) 
ш (| 
- tan ' (n- 3) - tan ' (n 2) 
= #(п) –#(0) 2 tan (n-- 3) - tan '3 


5, 
S, = 5 -tan"3-cot"3-sin^ L.. 


Ло 


ља = 7 => thes 


(2, 0) " 0 (2,0) 


joining (2, 0), 2, and (-2, 0), z, are perpendicular 
22/2-222,-322-0 


2 
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Z А 
Also, => = = e? 
2 


17. В 


18. C 
(Sol. 17 & 18) 
..7 
oo 
=r=0 
Bo )= х° —9х* + px? - 27x? 
) 


"o 


КЕЯ 
a. p + y 29, apy = 27 
_O+tB+y _ 


=x? —9x* + px - 27 = 0 


A.M. of o,p, y 


= 2n? 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


3 AIITS-PT-III-(Paper-1)-PCM-JEE(Advancedg)/14 


Physics PART - 1 


SECTION – A 
Single Correct Choice Type 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A small circular coil of radius 0.5 cm is held directly below along __ i m 
straight wire carrying a current of 10.0 A. The plane of coil lies in the Of 

plane of paper. The coil is located 0.5 m above the top of a table. h 

Now the coil is dropped from rest what is the magnitude of the ol 

average induced emf approximately in the coil from the time it is 

released to the moment it hits the top of the table. Assume that the 

magnetic field is nearly constant over the area of the coil and is 

equal to magnetic field at the centre of the coil. (g = 10 m/s? 


(А) 10° V (В) 10ү 

(С) 10^ V (D) 10? V 

Magnetic field through the loop varies as shown in the 

figure. (Positive magnetic field implies magnetic field 

perpendicular to the plane of the loop and assume 

anticlockwise current as positive). 

(A) 1 (B) If, 

t | | ít 

(C) 


A semicircular ring of radius R carrying current i is placed in a 
magnetic field of intensity B so that plane of wire is perpendicular to 
magnetic field as shown. Net force acting on the ring is 
(A) 2BiR (B) 2BiRsin 0 
(C) 2BiRcos 0 (D) BiR sin 0 

Space for rough work 
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A. General Instructions 

1. Attempt ALL the questions. Answers have to 
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. Section-l is Physics, Section-Il is Che 
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SECTION - 1: PHYSICS 
PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. The diameter of a wire is measured with a screw gauge having 50 divisions on circular scale 
and by one complete rotation of circular scale, main scale moves 0.5 mm. If r 
gauge is 0.250 cm. The minimum percentage error in the reading will be 
(A) 0.4 (B) 0.8 (C) 4 (D) 5 


2. A parallel narrow beam of light is incident on the surface of a 
transparent hemisphere of radius R and refractive index u 21.5 
as shown. The distance (from A) of the image formed b) 
refraction at the spherical surface only is 


(д) È (B) 3R 
2 
F 
3. A cubical frame is made by connecti 


uniform conducting rods as shown i 
steady state the temperature of jun 
while that of the G is 0°C. Then, Кокс 


С 


(А) В will be Hotter than 
(C) Temperature of D i 
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PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. A sphere A moving with a speed u and rotating with an angular velocity œ, makes a head on 
elastic collision with an identical stationary sphere B. There is no friction between the 
surfaces of A and B. Disregard gravity. Then 
(A) A will stop translating but continue to rotate with an angular speed o. 
(B) A will come to rest and stop rotating. 

(C) B will move with a speed u without rotating. 
(D) B will move with a speed u and rotate with an angular velocity œ. 


6. The spherical ball is released from point A. A Sufficient friction 
If C be the point upto which the ball goes 
on smooth surface then (assuming ha, hc 
represent the height of point A and C from 
horizontal level B and ka, kc are the kinetic 
energies of spheres at points A and C 
respectively 


(A) h, >h, and k, <k, 
(C) h, =h, 


ha 


wedges 
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10. 


11. 


In an interference arrangement, similar to Young's double slit Sı 
experiment, the slits S; and S» are illuminated with coherent 
microwave sources, each of frequency 109 Hz. The sources аге 0 
synchronized to have zero phase difference. The slits are 
separated by distance d = 150.0 m. The intensity / is measured 
as a function of Ө, where 0 is defined as shown in the figure. If lo 5 
is maximum intensity, then До) for 0 < 0 < 90 is given by 


(A) 1-1 for 6 = 0° (B) lo) = (I, /2) for o = 30° 
(С) lo) = (I; / 4) for o = 90° (D) lig is constant for all уа! 


The electron іп a hydrogen atom makes a transition n, > 


principal quantum numbers of two states. Assume the B 
period of the electron in the initial state is eight times th 
values of n, and n, are 


(A) п, = 4, п, =2 (В) n, =8, п, = 2 (С) п, = 


equations may represents the shape 
antinodes to be a) 


(A) y= acos(otjoos "| 


(C) y= acos(«t)sin( 17 
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PART - B (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. 


1. A bus is moving towards a huge wall with a velocity of 5 m/s. The driver sounds a horn of 
frequency 200Hz. The frequency of the beats heard by a passenger of the bus will be (In Hz) 
nearly (velocity of sound in air 2 338 m/s) 


2. An ideal gas is expanding such that PT? = constant. The coefficient of vol 
the gas is A/T where T is temperature in kelvin. Find the value of A. 


3. In the figure shown, the instantaneous speed of end A of the 
rod is v to the left. The angular velocity of the rod of length L is 


equal to n7 then find the value of 'n'. 


PART - B (Maximum Mar 

(Numerical Type) 
This section contains Five (05) Numerical based questions, the an 
numbers or decimals to TWO decimal places (e.g. 6.25, 


ace For Rough Work 
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6. A ball of mass 1 kg moving with velocity 10 m/s collides 
perpendicularly on a smooth stationary wedge of mass 
2 kg placed on smooth horizontal surface. If the 
coefficient of restitution is e = 7/20 then find the velocity 
of ball after the collision. [in ms] 


7. Two blocks of masses т: = 1kg and т» = 2kg are 
connected by a non deformed light spring. They are 
lying on a rough horizontal surface. The coefficient of 
friction between the blocks and the surface is 0.4, 
what minimum constant force F (in N) has to be 
applied in horizontal direction to the block of mass mi 
in order to shift the other block? (g = 9.8 m/s?) 


8. In the figure shown, the heavy cylinder (radius R) restinc 
smooth surface separates two liquids of densities 2p г 
If the height h for the equilibrium of cylinder is eque 
Rx . Then find the value of ‘x’. 
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SECTION - 1 : CHEMISTRY 
PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


1. Copper reduces NO, into NO and NO» depending upon concentration of 
Assuming [Си?*] = 0.1 M, and Pno = Р, -10? bar, at which conc 
thermodynamic tendency for reduction of МО; into NO and NO» by copp 


| Given А Еси = +0.34 volt, E? = 40.96 volt, E? = 40.79 volt 


NO; INO NO; INO? 


(А) 10123 M (B) 10956 M 
(C) 1005 (D) 1092 M 


2. Following four planes (M:, M», Ms, Ma) in an ideal Zinc Bl 
figure below. Consider the following statements and c 
is incorrect 


Effective number of anior 
If ions along M» are re 
All the cations are eitl 
All the ions prese 


ites on М4 are clo 


(A 
(B 
(C 
(D 


idine base, (R) 2 nucleotides, (S) 2 nucleosides 
imidine base, (S) = purine base 
‚ (В) = (S) = purine base 


Space For Rough Work 
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4. OH 


О (i) Tollen's reagent (i) CHaMgBr (excess) 
Qe RCO) a eio 


(i) BeHg/THF 


© 
(ii) Н.Ог/ОН 
(iii) Acetone/ 


Choose the incorrect statement(s) 
(A) R cannot be prepared by reacting cycloprapanone wi 
(В) S contains 11 H-atoms bonded to sp?-hybridized at 
(C) Both R & S are cyclic compounds. 

(D) Both R & S contains atleast one sp?-hybridized C- 


(D). ONE 


5. An ideal gas is expanded fr under different conditions. The 


(A) The work done on t 
(01, V1) against c 
(B) If the expansio 


ed irreversibly from (p2, V2) to 
th isothermal as well as 


ed reversibly form V1 to V2 under 
nded reversible from V4 to V2 under 


i) zero, if it is expanded reversibly with T; = 
e, electron transfer occurs form the metal to О». 


this adsorption is(are) 
(B) heat is released 


(D) bond length of Ос is decreased 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-2-Paper-1 (PCM) JEEA 


T. 


10. 


11. 


12. 


Which is/are not correctly stated about graphite? 

(A) Electrical conductivity perpendicular to the planes is high. 

(В) Bond order of C — C bond is 3/2. 

(C) Electrical conductivity parallel to the planes increases as temperature is raised. 
(D) It can act as either electron donor or an electron acceptor. 


Which is/are correct statement? 

(A) There cannot be two probabilities for an electron at any position in atom 
(B) Probability cannot change abruptly form one point to the other 

(C) For large distance from the nucleus probability should be smaller 

(D) The total probability of electron some where in space around the nuc 


When sodium is dissolved in liquor ammonia it will produce 
(A) Ammoniate electron (B) Sodium ion 
(C) Amide ion (D) Hydroxyl io 


(A) NazSO4 (B) Маг5 
(C) Маг5:Оз (р) NaHS 
What volume of 0.1 M KMnO; in acidic medium is req i of 100 ml 


(A) 60 ml of KMnO; with FeC2O4 
(C) 40 ml of КМпО: with ferric oxalat 


The given graph represents the variation o factor, Z Vs 


for three real gases 


endence on P is linear at all pressures 

dence on P is linear at all pressures 

0. By knowing the minima and point of intersection with 
А 

> is positive for all real gases 
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PART - B (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. 


1. A decapeptide (Mol. Wt. 796) on complete hydrolysis gives glycine (Mol. Wt. 75), alanine 
and phenylalanine. Glycine contributes 47.0 % to the total weight of the hydrolyzed products. 
The number of glycine units present in the decapeptide is 


2. The number of unpaired electrons in the complex [Мп(асас)з] is 
(Atomic number of Mn = 25) 


3. The number of all possible isomers for the molecular formula СеНід is 


PART - B (Maximum Marks: 15) 

(Numerical Type) 
This section contains Five (05) Numerical based questions, the answ 
numbers or decimals to TWO decimal places (e.g. 6.25, 7.00, -0.33, -. 


4. Hydrolysis of 15.45 g of benzonitrile produced 10.98 g 
of acid formed is 


5. The total number of isomers possible for t 


6. Specific rotation of the (R)-enantiom 
sample of this compound which contai 


bonds present in the dimer of 


ға = rbitals in complex(Il) 
іп complex(l) 
| of complex(l) 
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4. A cylindrical element of resistivity p, radius г and length / is connected 


A B 
in series with another cylindrical element of conductivity c, radius 2r 
and length /, such that axis of both the cylinders is along the same 
line as shown. The net resistance across A and B is 
117 4} / 
А + — |—— B fe I 
(A) С +) mr? (8) С а | 
2 
(C) [1+] (Р) CE 
p £ o/ tr 
5. In the circuit shown, switch 5 is closed at t = 0. The current in 
the branch BD at t = 0 for the given circuit in A is (Assume 
capacitor to be uncharged initially) 
(A) 7 (B) 9 
(C) 6 (D) 3 | 
S 11054 
6. А galvanometer has sensitivity 35 kQ/V and internal resistance 20 О. То convert it to an ammeter 


that reads 2A full scale a resistance of 
(A) 2.9 x 10^ О should be added in parallel. (B) 4 mQ should be added in parallel. 
(C) 2.9 x 10^ О should be added in series. (D) 4 mQ should be added in series. 


ideal spring of spring constant К = 107 Nm" whose other end is fixed to а 
rigid support. The sphere is tied with a thread so that the spring is in its 
natural length. Another negatively charged sphere is fixed with floor, 
vertically below the positively charged sphere as shown. If initial separation 
between the spheres is 50 cm and magnitude of charge on each sphere is q 
= 100 uC. The maximum elongation of the spring when the thread is burnt is 
(g = 10 m/s?) 

(A) 10 cm (B) 15 ст 

(С) 5 ст (D) 25 ст 


Space for rough work 


7. A positively charged sphere of mass m = 5 kg is attached to one end of an 
k 
TM 
Го 


— —— — ——————M—M———Á—M————XÁ— —ÀÁÀ 
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SECTION - lii : MATHEMATICS 
PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. Let function g(x) be differentiable and g'(x) is continuous in (-оо, oo) wit , then 


ш g(2+sinx)-g(2=+ xcosx) 
хәб x —sinx 

(A) 7 

(C) 28 


is equal to: 


(2x +1) 
2. | 
Ке +4x + үн 5 


х? 


(А) —————_,, +С 

(x? +4x +1)" 

2 

(C) —— 3 «C 

(x + 4x +1) 

3. Given a function g co g(t)dt-2 and 0(1)-5. If 
(09-42 (х-4 a(t B al to: 
0 


Space For Rough Work 
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PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. If sides AB, BC and СА of a triangle АВС are represented by х+2=0,3х+у=0апа 
X +Зу + 2-0 respectively, then identify the correct statement. 
(A) Diana =$ (B) ПалА--2 
(С) УалАїалВ - - 27 (D) sin? (A +В) cos? C =>. 
9 4 
6. In triangle ABC, a=4 and b=c= 242. А point P moves wi 


square of its distance from BC is half the area of rectangl 
the other two sides. If D be the centre of locus of P, then 


(A) locus of P is an ellipse with eccentricity (2 
(В) locus of P is a hyperbola with eccentricity (2 


(С) area of the quadrilateral ABDC= 16 


(D) area of the quadrilateral ABDC= = 


7. 

a+b -cl 

(A) a.b+b.c+ — planar 

(C) axb = presents sides of triangle 
8. 


B) nn nm + d 
4 


(D) [EE where n e integer. 


Space For Rough Work 
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10. 


11. 


If the sum of п terms of series Э + Е p 2 z+.. İs S, then 
1.23 233° 3.4.3 
107 1 
A) 5, = — В) S, =1-—— 
(А) 5з “108 ханиа 
(С) U, , S, =1 (D) U , S, =3 


If f:R > ЕЗ 4 is a function defined by f (x) = tan” (x ay й -tan'a 


surjective then: 


—1 1-a? 1 
(A) cos | — |=2 (B) a+—=2cosec2 
1 2 
ғо e 
(C) si ач) а-ә (D) ал 


The possible value(s) of k for which lim 

xm Bog 

х? cot ' |kx| + 
Tt 
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PART - B (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. 


1. If A, B and C are angles of a triangle, then the minimum value of 


25) e (AS) 
COS COS COS 

2 2 
- + 


2 
ES ЕЗ ЕЗ 
cos cos cos 
2 2 2 


2. Let f(x) is a polynomial function and (f(a)) +(f'(a)) =0, then fi 


where [.] denotes greatest integer function, is 


3. о,В are roots of equation х? -p(x- 1) -c =0 then fin 
a^ +2041 , +2В+1 
a^-2a«c В? +28 +с 


This section contains Five (05) Numerical based ve or negative 


e number of one — one 
functions f :A — B suc r of one — one functions 


f:A В such tha i +n) 


he triangle ABC. A parallelogram 
egments BC, CA and AB respectively. 
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6. If the maximum area of the region enclosed by the curves y= іе” and the line 
y =a(0<a<e) in x e[-1 1] is A, then find the value of [A]. 
[Note : [k] denotes greatest integer function less than of equal to k.] 


= Y 2 2 т = a, 0 НЫ 2 2 а 0 
7. Let a, =r(’C,),b, - (7 -r)("C,) and P Шар ІШ value of 
a+b must be (К +895) then k is 


сэн 2 2 
8. The least possible value of a for which E iI at а 


=0 does 
x? +x?-10x+8 30 


solution is 


Space For Rough Work 
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Answers & Solutions 
SECTION - 1 : PHYSICS 


PART - A 
1 A 
So. їс= 99mm _ 9.01 mm 
50 
-8 
Percentage error = SPD 54 0 
0.25 х1072 
- 0.4 
2 B 
Sol. 15- 1 .15-1 
М =œ R 
У = ЗА. 
3 B 
Sol. 100°C – Ir — gr 0°C 
=> |г=40°С ; 2 te=0°+Ir=40°C 
4 A 


Sol. Due to electrostatic shielding. 


5. AC 
Sol. After elastic collision, tr 


6. AB 

Sol. Apply energy co 
7. BC 

Sol. 


УУуу 


ч 


VVV 
/V NINN x 


10. AD 
50. TÈ n’ 
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Sol. atx = 0, sin( 7) -0 


12. ВС 


Sol. tana = - [slope at (РІ, М) = 
1 


tano - Рі 
м, 
0 a= Ө 
OM=MD = \, 
Ор = 2%, 


Area of triangle AOD = 5(АМ xOD) = ZEP, x2V,)=P,V, =n 


PART - В 
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Sol. 


Sol. 


d, + vt 
d, 
=2 

% Ё гі Q, 

= d, + vt 
Ч, 24, ( 0 T ) 

= dq, = Qoy 2 amp 

а д, 

4.50 


The velocity component at the point of projection are 
u, =10m/s, и, -10т/5 

t=0.4s 

v, 210 m/s, v, =6.1m/s 

h=3.2 m 

H=5.2 m 

The time taken by the ball to hit the ground 


5.2 =—6.1Т + 591% 


Т-1.85 

x =v,T = 10х1.8 = 18 т. 
40 = 18 ; 2. K=45 
2 


Equation of Newtons с 


After collision 
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№ 


PART – А 
1. C 
Sol. Cu+4H* + 2NO; ——Ov* +2NO, + 2H,O ----(t) 
3Си-8Н + 2NO; ——30u* + 2NO - 4H,O - - - -(2) 


According to question 

AG of equation (1) 2 AG of equation (2) 

7. Ecei(equation -1) = Ecei(equation -2) 

Or, (Ecathdoe - Eanoge) (equ". 1) = (Ecathdoe ^ Eanoge)( equ". 2) 
e E омо, - Ере = Eo; No - Е 

SE E 


NO;/NO; | —NO;/NO 


2 
| 0.0591 (Pro, ) А 0.0591 
log 6 


ог, Eo; No, 7772 HT [No;T = 7NOS/NO - 


0.0591, (10°) 
or, 0.79 – “2 log = 0.96 – 


(<)04) 


0.0591, (10° 
6 log 


On solving x = 10986 
2. C 
Sol. (A) Number of corner atoms 


Each corner in the pl 


(B) Me contains the fa . 7. Formula wi 
(C tin tetrahedral 
(D) 

3 D 


Sol. P is nucl 


C 
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Sol. O 


5-СН,-С-СН-СН,-СН,-ОН 


CH3 


(i) BaHg/THF 
(ii) Н>О-/ОН 


OH OH 


| 
шах Н-ОН,-ОН, 


СН, 
осон 3/dry НСІ 


OH Он 


| 
еы 


“ 


For free expansion, AU = 0 
W=0 


PextAV = 0, Pex = 0 
(C) is incorrect 
Work done in isothermal process is higher than that in adiabatic process 
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Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


8. 


A wire having uniform positive charge density Л, is bent in the form of a ring of 
radius R. Point A as shown in the figure is in the plane of the ring but not on 
the centre. Two elements of ring of lengths a, and a» subtend very small same 
angle at point A. They are at distances г; and гг from the point A respectively (г. 
2» I1). Then 
(A) The ratio of charges of elements a, and a» is Mos E 

2 2 


(B) 
(E: 
(C) Уі = № 
(D) At point A net electric field is towards ao. 


A charged particle is released in a gravity free space with some initial velocity in a magnetic field 
B 


=B,i+B,j. If at any instant velocity of the particle is V=v,i+vyj 


(A) 

(B) If at any instant acceleration vector of the particle is a, then a.v = 0 

(C) Tangential acceleration of the particle is always zero. 

(D) Component of acceleration along x-axis is always zero. 

Current flows through a straight cylindrical conductor of radius r. The current is distributed 
uniformly over its cross-section. The magnetic field at a distance x from the axis of the conductor 
has magnitude B. 

(A) B = 0 at the axis. (B) В о xfor0<x<r. 


(C) B œ ш forx>r (D) B is maximum for x = r. 
X 


Select the correct statement(s) from the following. 

The path of a charged particle moving with an initial velocity u 

(A) parallel to the uniform electrostatic field is a straight line. 

(B) perpendicular to the uniform electrostatic field is a parabola. 

(C) parallel to the uniform magnetic field is a helix with its axis parallel to the direction 
of B. 

(D) perpendicular to the uniform magnetic field is a circle in a plane normal to the field. 


Space for rough work 
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12 


Sol. 


— 


трач 
Work is area under the curve. So area under isothermal curve is hi 
adiabatic curve. 

(D) is incorrect 
For isothermal process, the change in internal energy = 0 as AT = 0 
For adiabatic process, expansion of gas decreases internal energy, 
work. 
ЛАО < 0 in adiabatic process. 


BC 
Adsorption of O2 on metal surface is called chemisor 
from metal to oxygen, heat will be released as electro 


absorbed in the outermost molecular orbital (x, ) of Os. 


ABC 
(A) i 
(B 
(C) is correct 

(D) is correct, carbon can 
ABCD 
Probability depen obability is maximum(y? = 1) 
around the nucl : 


BD 
Liqour 


C204), п = 6 
(C204)s = Meg of MnO, 
x0.1x62Vx0.1x5 

= 120 mL 


ACD 
Gas В is incorrectly represented. When a = 0, only positive deviation takes place. 
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PART – В 
1. 6 
Sol. | Molar mass of decapeptide = 796 g mol" 
Decapeptide contains nine peptide linkages. So one mole of decapeptide absorbs 9 moles of 
H20 for hydrolysis. 
-. Mass of all amino acids obtained after hydrolysis = 796 + 18(9) = 958 g mol" 
Glycine contribute = 47% 


г. Mass of glycine = M x 958 = 450.26 g 


Molar mass of glycine = 75 g mol” 


г. Number of glycine molecules = D =6 
2. 4 
Sol. |n [Mn(acac)s3] the metal ion is Mn?* and асас is a monod 


| | 
Еее ене 


Tautomerisation 


CH3-C-CH=C-CH3 
Mn* contains 7 — 3 = 4 unpaired electro 


3 5 
С«Ні4 has five chain iso 


mole of PhCOOH 


15 x 122) = 18.3 g PhCOOH 
x100 = 19-98 x100 = 60% 
183 


roduces two geometrical and two linkage isomers. 


of R-enantiomer = 48° 

ion of S-enantiomer = -48? 
isomer contains 75% R isomer 
“100% R 48? 


„75% R > 49 x75 = 36* 
100 
25% S > 248 „25-42 
100 


о 


2.Әр rotation of sample = 36 - 12 = 24 
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7. 2.5 
Sol. Total number of bonds = 8 
Number of coordinate bonds = 2 


2.9 of coordinate bonds = 2,100 - 25% 


X ud ng 
10 10 
8. 12 


есі. 8-5 :56:0 
atb+c 12 45 


10 10 
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554 
-— 


PART – A 


№ 


Sol. у SE 9121 50088) (sime ener) 
там біпх- x cosx x —sinx 


sinx - хсоѕх \/ 0 
= g'(2 li 
e ШІ x —sinx (3) 


ТалВ-Тап(0-90)--со9-1 
So анамын ын әс а асы 
3 з 3 


Now check Others. 
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6. 
Sol. 


AC 
AABC is isosceles right angled at A y 
Let P be (h, k) 
Let ABC be triangle as shown in figure 
Equation BC :y = 0 
АВ:у-х-0 
АС:х-у-4-0 
Given condition 
m lh -k—4| |k-h| 
Pra на 
Replace (h, k) by (x,y) 


—y-(x«y-4Xy-x) 


2 


1 
se percipe) 
=> 4у? --(x -у? -4(х-у)) 
х2--3у?-4х--4у-0 


4 4 4 
x-2y +3|у°?+—у+—|=4+— 
Бан б 3° 4 3 


2Y 16 
-8| 45/¥4+—| = 
(x уа uH 3 


=0 
.at+b.b+c.c =0 


- - 2 
=|a+b+¢| =0 


>a+b+c=0 
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Now verify (B), (C), (D) 
8. ABCD 
Sol. Isinx| - |cosx| 2 1vx eR 


Note 1x |ѕіпх|- |соѕх| < V2 so x eR 
=>a,b,c,d all are correct. 


9 AC 
п. 2r+3 n 3(ret)-r ү, 1 1 
| Bes = _ _ 
SoS Dene Legs ан 
ET 1 
(00 (п+1).3" 
10. ABC 


2 
Sol. f (x) = tan” [x = x? + 1 -2- tan J = tan” (« _ z) 
For f to be surjective, tan“ a -2=-1>a=tan1 


Now, verify the options. 


11. ABD 
Sol. Whenk=0 


| 2x? — (бап! x) 


X00 


°з 71040 
л 2 


5 


О 
x 
[e] 
£5 
вэ! 
o 


If k 0 


уы” 
dx y? x 
Integrating both sides, 
1 


1° ас+с» Putting 1-15 Таке -1--јеа+с 
y X X X y 
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1 
mee 566 


lim (х)-1->-іІ-0-С-С--1 


x20 
, 
ЦЕГ И Е з-2- 
у 1+e* 5 | 
ду 
— »0VxeR- 10 
ах OVX ER- 10} 
lim —— =1 and lim 7=0 
х—›+ю ДЕ 2 x—0* 28 
14-85 1+ ех 


2. Graph of the function is 
From the graph options (A) (B) and ( 


cos 


B-C A 
Sol. 2 


‚С С 
2sin—cos — 
2 2 


1-0 x any number is [0, 1) 


3. 1 
Sol. а-р-р 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-2-Paper-1 (PCM) JEEA 


ap--p-c 
ap =—(a+B)—c 
->о-р-ар--с 
а+В+оВ +1= с +1 
— (0+1)(В +1) = 1-с 

(а +1) | (8-1) 
(841) -с-1 (8-1) +с-1 


M (a+1) К (8-1) 

(a +1) — (о +1)(В +1) (B+1) —(a+1)(B +1) 
шөл! Bel. 

a-p B-a 


4. 94 
Sol. m=°C,.4!=5!= Total 
When exactly 2 elements of A maps to 
itself i.e. f(3) =3,f(4)=4 
г. From 5, 6, 7 select any 2 in °C, x2!= 
When exactly one element of A maps 
itself say f(3)=3 
Now 4 can be map in 3 ways and 
remaining elements 3x2=6 
^C, x3x6=36 
Total -36-6-42-» 
n="C,.*C,.°C,.°C 


. : с 
So, S is maximum when x=—. 
2 B (4, -2) D C (9,3) 


Now, Sna = ibe sinA 
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Sol. 


-3[ Sbesina J- [ага(лавс)]= үм -2 1-2-5 
2\2 2 


(square units.) 


(9-1 xe" x20 


-xe?, х<0 
For maximum area a- e 


Anax = 2f(e - хе" )dx 
0 


= 2| ex -(xe' -e* n 
-2(e-1) 
Hence, [A] - 3 
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= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You are not allowed to leave the Examination Hall | 


. Attempt ALL the questions. Answers have to be marked on the 

. This question paper contains Three Sections. 

. Section-l is Physics, Section-Il is Chemistry and Section-lll 

. Each Section is further divided into Two Parts: Part-A & B 

. Rough spaces are provided for rough work inside the quest 
provided for rough work. 
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OMR sheet. 
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character of your E 3 йе in i Centre and other details at the 
designated place 

. OMR sheet co 


s Two (02) List-Match Sets, each List-Match set has Two (02) Multiple 
h set has two lists: List-| and List-ll. FOUR options are given in each 


s for wrong options chosen. 


ins six (06) Numerical based questions, the answer of which maybe positive or 
or decimals (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) and each question carries +3 
answer. There is no negative marking. 
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Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 12 to 13 
1 2 3 4 


Four metallic plates are placed as shown in the figure. Plate 2 is given 
a charge Q whereas all other plates are uncharged. Plates 1 and 4 are 


earthed. The area of each plate is same. 


12. The charge appearing on the right side of plate 3 is 
(B) +Q/4 


<d> ——2d— «d» 


(A) zero 

(C) -9Q/4 (D) Q/2 
13. The charge appearing on right side of plate 4 is 

(A) zero (B) -Q/4 

(С) -30/4 (б) -Q/2 


Space for rough work 
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SECTION - 1 : PHYSICS 


(PART - A) 
(One or More Than One Options Correct Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. An artificial satellite is in a circular orbit around the earth. The univ 
constant starts decreasing at time t = 0 at a constant rate with respect 
satellite has its 
(A) path gradually spiralling out away from the centre of the earth. 
(B) path gradually spiralling in towards the centre of the earth. 

(C) angular momentum about the centre of the earth remains c 
(D) potential energy increases. 


2. A tank is filled upto a height 2H with a liquid and is Л [-————— 


placed on a platform of height H from the ground. | |ғ------ 


The distance y from the ground where a small holeis || |------ 
made in the tank, to get the maximum horizontal X. Et Kerr 
range R is 


пісе аїї = 1s is 214] 
particle att = 2 sis 1+2] 


Space For Rough Work 
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5. А car of mass т is initially at rest on the boat of mass M tied to 
the wall of dock through a massless inextensible string. The car 
accelerates from rest to velocity vo in times to. At t = to the car 
applies brake and comes to rest relative to the boat in negligible 
time. Neglect friction between the boat and water; the time ‘t’ at 
which boat will strike the wall is 


L(M+m 
(A) tp +(L/Vp ) (B) ty + ) 
(C) Lus (D) none of these 
ту; 
6. A force F acts оп a smooth block of mass т placed оп а 


horizontal floor at an angle 0 with horizontal. On the block 
(A) the netforce = Есоѕ0 if Евї 0 < mg 


(B) acceleration = Ecos? when F > mg cosecé 


(C) acceleration — ш if ЕсіпӨ > mg 

(D) N 2 mg- Fsin0 if Евї 0 < mg 
7. In figure, a certain mass of gas tra 

paths 1,2,3 from state A to state 


done by the gas along three p 
W,,W.,W, respectively, then 


pace For Rough Work 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and List-Il. Four options are given in each Multiple Choice Question based On 
List-I and 151-11 and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


The system shown below is initially in 
equilibrium 

m, =m, = ЗКО 

Me =M, = ть = 2kg 

Take g = 10 m/s? 


List-l gives the four strings while 51—11 the 


() | String 1 
(П) | String 2 
(Ш) | String 3 
(IV) | String 4 


9. If the spring Ті sion in the strings just after the 
cutting. 
(А) 1 R, > Т,111-» T, IV P 
(C) l> > R, II > S, IIl 5, IV P 


10. n for the tension in the strings just after the 


(B) I > R, Il > U, IIl — U, IV>R 
(D) I > P, II 2 Q, Ill >Q, IV > В 


pace For Rough Work 
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List Match Set (11-12) 


If some charges are place at the corners of a regular hexagon and E is the electric field due 
to one charge at the centre. 


List - I List — 11 
(I) | If charge at B is removed, then electric field at Zero 
centre become 
(M) | If charge at C is removed, then electric field at 
centre become. 
(Ш) | If charge at D is removed, then electric field at 
centre become. 


(IV) | If charge at B and C both are removed, then 
electric field at centre become 


11. If five charges are kept at five vertices of regular 
hexagon as shown, then 
(A) l> S, Il> U, III > Q, IV > P 
(B) I> S, II 2 U, III > P, IV >Q 
(C) I > S, Il > Q, Ill> P, IV > U 
(D) I >Q, Il > U, ШР, IV 5 


12. If five charges are kept a 
hexagon as shown, the 
(A) | 5 P, II — R, Ill 
(B) I 5 P, II — U, 
(C) I > P, П 
(0) I Q, 11 


Part-B (0 ] s, the answer of which maybe positive or negative 
number: i : 5, 7.00, -0.33, -.30, 30.27, -127.30). 


1t source, the loudness is 30 dB. After a minimum distance 
audible. Value of ‘k’ is 


Space For Rough Work 
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2. A proton is fired from very far away towards a nucleus with charge = 120 e, where e 
is the electronic charge. It makes a closest approach of 10 fm to the nucleus. The 
de Broglie wavelength (in units of fm) of the proton at its start is: (take the proton mass, 


Mp = (5/3) х 10:27 kg ; h/e = 4.2 x 10775 J.s./C; ЦЭЭР 9 х 10? m/F; 1 fm = 10715 m) 
тео 


3. On the diagram, two blocks of equal mass аге connected by ап ideal 
string. The values of m = 1 kg and Ко = 100 N/m are given. Initially, 
both springs are relaxed. Then the left block is slowly pulled down a 
distance 0.1 m and released. The maximum possible value of kı 
(in N/m) for which both blocks will have same magnitude of 
acceleration just after releasing, is k. Both spring have natural length 


of 2m. Then find the value of K : 
100 


4. A cube of wood supporting 200 gm mass just floats in 
cube is raised by 2 cm. The size of the cube is 20 kc 


i 2r and 
e in their 
ncy fe. Find 


5. Two vibrating strings of the same mate 
r respectively. They are stretched unde 
fundamental modes, the one of leng 


the ration Ч ? 
% 


6. А convex lens of focal | 
a system of coordinat 
centre is at origin 
with the x-axis. 

are arranged o 
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(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. Compound/s which contain Зс — 2e" bond. 
(A) (ВеНг)һ (В) Ale(CH3)e 
(C) B2He (D) AlzCle 
2. w(x, y, z) describe the wave function of a particle the probability of 
between x and x + dx, y and y + dy, z and z + dz can be expr 
(A) w(x, у, 2) w(x, у, 2) (В) у(х, у, 2)|? 
(С) ух. у, 2) y(x, y, 2) dxdydz (D) | ах f 
2 In water, the enthalpy of a protein in its folded state its unfolded 


state(Hu). The entropies of the folded and unfolded s 
(A) Su < © 
(C) Su = S 


CFSE of -2.4Ao is(are) 
(A) [Mn(CO)s (CHs)] 
(C) [trans-Co(CN)4(He 


(A) li 
(C) 


ibes the number and type of amino acid 


umber of carbon atoms 
a(OH)2 gives a product mixture containing(D)-fructose, 


Space For Rough Work 
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Т The diastereomeric pair(s) among the following option(s) is/are 
(A) Ph Et Ph H (B) Br Br 
— = 2 Ме Ме 
Ме н Me Et 
"Bu "Buy 
(C) OH OH (D) OH 
27 НО 
“Br Br 
8. With reference to the variation of molar conductivity (Am) 


electrolyte in aq. solution, the incorrect statement is 

(A) the asymmetric effect contributes to decrease л 
contributes to increase Am. 

(В) the asymmetric effect contributes to increase л 
contributes to decrease ^m. 

(C) both asymmetry effect and electrophor 

(D) both asymmetry effect and electroph 


This section contains 2 List-Match Sets, each L s. Each List- 
Match set has two lists: 151-1 and 151-11. Four opti estion based On 
151-1 and 151-11 and ONLY ONE of these four optio 

Question. 


Match the lists and answer t 


List- 1 List — 11 
(I) | One mol ained in a 300 K is | (Р) |м>0 
allowed to 3 ly against а al pressure 


of | 
elium gas | 
mally at 400 Kto5a 


ompressed reversibly | (Q) | AU=0 
re 


An ic 


mpressed | ly and adiabatically from | (R) | AH =0 
Чо a volume of 0.25 dm? 
enzene is converted reversibly into | (S) | AH >AU 


by heating it 


cording to the above list? 
(В) 15 S 
(D) IV 2 PR 


Space For Rough Work 
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10. Which combination is correct according to the above list? 
(A) 1 QR (B) ll > QS (€) 1-0 (D) IV + PR 


List Match Set (11-12) 


Match the lists and answer the question. 
When we titrate sodium carbonate solution(in beaker) with hydrochloric acid 02 


List- 1 List — II 
(І) | At the start of titration (Р) | Buffer solution of НС 
(1) | Before the first equivalent point (Q) | Buffer solution of 


(Ш) | At the first equivalent point (R) | Amphiprotic 
1/2(pK,, +pK,, 


(IV) | Between the first and second equivalent | (S) 


points 
11. Which combination is correct according to the above li 
(A)I>S (B) Il А (С) II] — G 


12. Which combination is correct according to the above lis 
(A)I 5 P (B) Il А 


Part-B (01-06) contains six (06) Numerical based q er of which maybe positive or negative 
numbers or decimals to Two decimals .g. 6. Г 30, 30.27, -127.30). 


1. -75, 717 апа 218 kJ mol! 
2. 
3. 
4 in cis-1, 2-dimethyl cyclohexane the following 
5. ss of acetophenone to produce 5.2 g of enone 


e yield of the reaction is % 


Br with ethyacetate proceeds with 100% conversion to 


Space For Rough Work 
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(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. Consider the function 1(х)-хе” +(xe*) where хєВ-(0) then 


statement(s) is CORRECT? 
(A) f (x) attains it's local maxima at x = x, where x, є(0,1) 


(B) f (x) 
(C) f(x) attains local minima at x = x, where x, е(1о) 
(D) f(x) 


lowing 


X) attains local minima at х = –1 


D) f(x)attains it's local minima at x = x, where x, е(0, 


2. f:R Ris one — one, onto and differentiable function 
about the point (4, 0), then 
(A) f^ (2010) «f^ (-2010)-8 
8) |55/(х)8х-0 
(С) If f'(-100) » 0, then roots of x^ — 
(D) If f'(10) 2 20, then f'(-2) = 


is symm 


3. The value of x in [o =8 is 
T 7n 
RU D) — 
(b) 10 
4 = 20. Then it broke away from it and moving 


oint (—2, 0). The coordinates of the point on 
is 
(D) (2, 4) 


ace For Rough Work 
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Б. If f is an odd continuous function іп [-1, 1] and differentiable іп (—1, 1) then which of the 


following statement(s) is (are) correct? 
(A) Ё(а)-1(1) for some ае(-10) 


(B) f'(b)=f(1 “A for some b e (0, 1) 
(C) n(f(a) ү )=(f (1)) for some a e(-1, 0) and vneN 
(D) n(f(B) nw dem (1)) for some Вє(0,1) and neN 
6. Two soldiers X and Y shoot each other. If one or both are hit then sho 


shoot miss then they repeat the process. Suppose the results of shots 


that each shot of X will hit Y with probability = апа each shot of Y will 


сл | 


(A) The probability that X is not hit is M (B) The pr 


(C) The probability that both are hit is M 


(C) Volume of tetrahe i lanes will be 2 


y), then a+B+y=12 


= 31, then p+q is 


(D) 44 


Space For Rough Work 
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Paragraph for Question Nos. 14 to 16 


In the circuit shown, the battery is ideal with emf V. The capacitor is initially 
uncharged. The switch S is closed at t = 0 


14. The charge on the capacitor at time tis 
(A) e cete) (B) erem) 
(C) ME (1c etm) (D) VE (cem) 
15. The current in ED at time t is 
V V 
A) — -2i/3RC B t адын 
(А эд? (B) 55 
V V 
C) “etre D) —— e "RC 
©) эд? (D) 55 
16. The current in EB at time t is 
V V 
A LP 3 -21/3ВС esd B "uh 
(A) = 'Зе ) (В) ән 
-21/3ВС 
(С) == (0) gem E 
SECTION -C 
Integer Answer Type 


This section contains 7 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. Find the minimum number of capacitors of 2uF capacitance each, required to obtain a 
capacitance of 5uF. 


Space for rough work 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 11614 and List-Il. Four options are given in each Multiple Choice Question based On 
151-1 and 151-11 and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


List - 1 | 
and C, touch each other. 
and C, are orthogonal 
and C, intersect so that common chord is longes 


passes through center of C, 


List — II 
” 


С, 
С, 
C, 
С, 


9. Which is correct option? 
(А4)1-8 
(C) III ^ Q 


Consider two circles C, of radius a a irst quadrant 


in list 11 
1151-1 List - Il 
) | С, and C, touc ЭГ, (P) | 2442 
1) ‚апа C | (О) |3 
| апа С, non chord (R) | 24/3 
| (5) | 3+2/2 
(T) | 3-2/2 


10; 


(В) los 
(D) IV >P 


pace For Rough Work 
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List Match Set (11-12) 


Consider square matrices of order 2 which has it is elements 0, 1, 2 and 4. N denotes the 
number of such matrices all elements of which are different 

List - 1 List — 11 

(I) | Possible non negative values of det (A) is (P) 
(П) | Sum of values of determinants corresponding to N | (Q) 
matrices is 
(Ш) | If absolute value of (det A) is least then possible value of | (R) 


adi(adi(adi))) is 
(IV) | If (detA) is algebraically least, then possible values of | (S) 
det (4A ") is 


11. Which is correct option? 
(4)1--0, А 
(C) Ill ^ Q, P 


List - I List — 11 
(I) | Possible non negative values o 
(П) | Sum of values of determinants 
matrices is 

(Ш) | If absolute value of 


adi(adj (adj))) i 
If (detA) is 


least then 


Space For Rough Work 
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(PART - B) 
(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. A 3x3 determinant has entries either 1 or —1. Let S be the set of all determinants such that 
1-1 1 
the product of elements of any row or column is —1. For example | 1 ment 


3 -2 3 
of S and number of elements іп S is m. Let Р-|2 -2 3 
0 2 


adj(adjP) is n then find the value of Е 


2. Let z, апа z, be two complex numbers such that |z,| then find the 
value of |z, — 1| |z, +1]. 


ratio sin? x 
mmon ratio sin? x . 


3. Let <a, > is an infinite geometric seq 
and <b, > is an infinite geometric seque 


by the vector 2bxé,3¢xa and ах 4b then == 


Space For Rough Work 
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Considering the curve xy=15!. Let n be the number of points (о,В) lying on it, where 


5. 
о,В el* and HCF(a,B)=1 then E equals (where || represents G.I.F.) 
3 3 À 3x+5 
6. Let g:R (Зэв B be defined as g(x)= TE If ga (X) where 


0о4 (X) = о(о(9(...)))(х), then find the value of (p+q+r +s). 


2014 times 


Space For Rough Work 
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Answers & Solutions 
SECTION - I : PHYSICS 


(PART - A) 
AC 
GMm mv* 
|! ү 
If G keeps decreasing, earth will attract satellite with smaller force, hen 
outward path. 


B 

R to be maximum. 

Y= ЗН _ Total height 
2 2 | 


6. AD 
Šol—&raw F.B.D. and apply Newton's law of motion. 
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Sol. Work done by gas = |Рау = Area under Р-У graph. 
ae W; > W2 > W3 


8. B 


Sol.  sin(90-0)- an 


9. С 

Sol. Just after cutting force of spring will be zero where 
unchanged. 

10. A 

Sol. Just after cutting force of spring will be zero wher the ing will be 
unchanged. 

11 B 


Sol. Apply principle of superposition of ele 


12. С 
Sol. Apply principle of superposi 


1. 0.67 
Sol. | Loudness (dB) = 


Required distance = 204/1000 = 2004/10 


Е 9x10? х120е? 
10x103 


h 42x10 — 


Ера 
e4360 x10? 0.6 


А = 


Ш 
Р 
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Sol. Let T be the tension in the ideal string and ‘a’ be the acceleration of the blocks at the instant 
of release. For the block on the left, the upward acceleration may be found from 


T + kix - mg = ma 
For the block on the right, the downward acceleration may be found from 
Кох + mg- T = ma 

Adding the equations gives the acceleration of the blocks as 
а = (ki + ko)x/(2m) 

However, subtracting the equations gives 

T = mg - (ki — k2)x/2 

for maximum value of К.Т will be zero. 


m;- (S25 |х ; К. = 300. 


4. 0.50 
Sol. Let the length of each side of the cube is x, x? x 2 x 1 


= x=10cm. ~. NN 
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(PART - A) 
1. ABC 
Sol. Bridge bonding 
АС = Зс – 4e* Bond 


2. BC 
Sol. — |w|?dv = Зс - 4e- bond 


3. ABCD 
Sol. uff 
AG = AH - TAS 


For spontaneous AG = -ve 


4. CD 
Sol. ‘VBT with SFL pairing occur. 


5. AD 
Sol. | Ogranometallic 2 Carbon — Metal bond. 


6. BD 
Sol. Theoretical & Conceptual 


7; ABD 
Sol.  Non-mirror images, stereoi 


8. ABD 

Sol. “Counter ion effec to opposite 
9, C 

10. A 


Sol.9 & 10: thermal process) 


11. 


Before first equivalent point — CO? + НСО; 
At first equivalent point = HCO, 
After first equivalent point = НСО; + H2COs 


(PART - B) 


H4P20e => ni = 4 OH OH 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-2-Paper-2 (PCM) JEEA 


Sol. 


Sol. 


Sol. 


Sol. 


12 
В.Н» 
3 
H CH 
га 
Нз 
H ~H 
H H 
50 
| | 
| — "Ч 
Ph^ “Н ды Бү 
2:5 
| 
CH, -C-—OEt A 2CH,MgBr —> 
H' workup 
0.25 mol 
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(PART - A) 
1. D 


So. #(х) = хе* + (xe ) 


From figure x*e™ 
at x =X 


х?е?* —1 changes sign from —ive to 
f (x) changes from time to + ive to —ive 
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2. Charge on capacitor in steady state is (in Volt) 


3. The resistance of a series combination of two resistances is S. When they are joined in parallel, 


the equivalent resistance is P. Find the minimum value of 5. 


4. Four identical point charges are fixed at the four corners of Q 
a square of a side length |. Another charged particle of 
mass m and charge +q is projected towards centre of Q 
square from a large distance along the line perpendicular to m | 
plane of square. The minimum value of initial velocity vo A | 
required to cross the square is? 0 6 | 


(т = 1 от, 1= 4/2 m, О = 1 pc, q = 0.5 ис) 


5. What is the reading of ideal ammeter (in A) in the circuit | 
shown іп the adjacent figure? 


6. The figure shows a RC circuit with a parallel plate capacitor. -Qo 


Before switching on the circuit, plate A of the capacitor was given ГА 
а charge —Q) while plate В had no net charge. хайс 
Now, at t = 0, the circuit is switched on. How much time R 


(in seconds) will elapse before the net charge on plate A becomes 


6 | 
zero. Take C = 1 uF, Qo = 1 mO, £ = 1000 V and R= Fe Q 
2 € 
7. Determine the resistance (in О) to be connected across а ЗО 20 
and b in given circuit to dissipate maximum power through it. S wwe a 
30 
5V> Бү 20 


Space for rough work 
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(a) Mid point of (х,#-'(х)) and (-х,Ғ"(-х))ів (0, 4) 


[Et COO (м) 


2 2 


=> i: E (7x) -4—f'(x)«f'(-x)28 


(b) f (x) is symmetric about (4, 0) 
-> (4-х)--Қ4-х) 
х->4-х 
=> f (8-x)=-f(x) 
=>t(x)+f(8—x)=0 ^ (1) 
БАСТ (2) 
il= [7 (2018 – 2010-х) ах = | (8 – х) ах 
(2) + (3) 
al= f(x) « f(8-x)]dx =0 
=>1=0 


(c) Since f(x) is one to one and Ғ(-100) 
So Ғ(10)>0 
D=(f'(10)° -4x [-t'(10 
— roots are always 

(d) f(x)+f(8-x) 

Diff. w.r.t. 

Put x = 


245 sinx 8sinxcosx 


8. 
X= 1 XCOSX 
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Sol. 


Sol. 


88 


A and B are intersection of chord of contact 
with circle. 


х? «-y*-8x-16y-60-0  .... (1) 
Equation of AB. 
-дх-0у-4(х-2)-8(у-0)-60"-0 
—6x -8y + 68 =0 => Зх + 4y - 34 =0 ...(2) 
Now solve (1) and (2) 


ABD 

Clearly, 1(-1)--Қ(1), f(0) 20 
For option (A) and (B), apply LMVT for the function y =f (x) i 
respectively 

For option (D), apply LMVT to the function y =(#(х))" i 


AD 


1 ыа 
27 


ine L сап be taken ав (+1, 3Х-2,-1-7) 
n plane P. 

4+1)-3(38A-2)+(-A+7)=2 

> 7)-14-»3-2 

г. point of int. = (3, 4, 5) 

a+B+y=12 
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So. |Al=x+y+z 
ladi (adi(adi(adj))] -|А|”” -1АГ 
АГ =4°.5%* = 2'% 57° 
|A|=2x5=10=x+y+z 
х-у-2-10 
Number of natural numbers solutions = C, , =°C, =36 
->р-36 
[7,2 dx + | sin" (log, (x - 2)) dx 
sub x-2-t 
Чат" (log, 1) 


м2, іпх СНЕ _ T овіпл/2 | ZT | psin(-n/2) 
| „2 dx + [sin (log, х)ах = 2 | Р 


2 

ыл ДЕЛ 

2 22 

т On 

=л+—=— 

4 4 

So, p=36,q=5 

9 C 
10. D 


(Sol. 9 & 10) 


For C,: Center 
C,: Ce 


? _dab+b? «0 


x? +y? —2bx -2by +b? =0 .......... (i) 
x +y? -2ax-2ay +a? =0 us (ii) 
(2) - (1) 

2x-2y -a«b 


passes through (a, a) 
2a+2a=a+b 
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(iv) 
11. 
12. 


(Sol. 


(iv) 


€ 
a 


(х- b) +(y- b) = b^ passes through (аа) 


B 


A 
11 & 12) 


Total matrices —4!—24 
For non negative det(A) possibilities 


ХЭГ dt al 


So, (i) P; Q, T 
least absolute value of det A = 2 


ladj adj adj|=|A\""” -1А 7 -14-2-» 


Possible value of detA are +2, +4, + 
So sum = 0 2 (S) 


(det A)least = -8 so de 


2 — 4 ways and last place can be filled in 


third row can be made in 1 way only. 


1= z, =e” =соѕ0 +іѕіпӨ 
2-1 cos0-1-isin0 
72,341 cos0-1-isinO 
-2sin? 9 +i.2sin® cos? 

2 2 2 

0 .,.. 0 0 

2соѕ? = + i.2sin—cos — 

2 2 2 
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Sol. 


isin? 
MEN NA 
= 0 = ќап 
cos — 
2 
2,71. ta 5 2::1| _ qa 
z,+1 2 2421 
1- ta 9 
-э25 5 - cos0 which is purely real and lies in |-1,1) 
1+tan’ ^ 


s |Z, -1]+|z, + 1]=|cos 6 -1]+ |cos 0 + 1] =2 


2 

НУ? 2cotx  2cotx 2 

" 1—5$їп°х cos?x sinxcosx 
sin 2x 2sinxcosx 

b, = —;— = 5 = 2tanx 
1-sin* x COS x 

2 
a, — b, = —————— -2tanx 
sinxcosx 


Е 2(1 — sin? x) Е 2cos? x 


Sinxcosx . sinxcosx 
= 2cotx 


Since cotx (о d 


So, minimum = 2c 


cos 0 sin 20 
52 2cos0cos — 2sin20co 77 
sin TR COS д-222 sin 29-47 
3 3 3 


sind с050 sin 20 


=| —sind —cos0 —sin20 
sin 92m cos 9-2) 53 
3 3 3 
BH, —R, +R, 
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2 0 0 
E b c|- —sinO —cos0 —sin20 


sin 9.2% cos ооо sin 20-5) 
3 3 3 


= 2 sin 20со5| 9 - =) —cos ШЕ - 21 


3 


- 2 sin 200s 0 - =) —cos ШЕ - гэ) 


- гіш 63 + (sin 23 - csi sin 2|- 3 —(cos 


= sin20| —совӨ + /3 sino |-сов0| V3 cos? 0 – sin’ e | 
= /3 (sin20sin0 — cos 0cos 20) = —/3 cos 30 

JC" oe Se oe А 
у-2|2хс 3cxa ax 4b |= [abc] 


e : cos? 30 


So, V =12cos? 30 
So V x12 
Hence Мы, =12 


5; 4 
Sol. 151=2"1.38.7°11.13 
All the powers of 


(a,B)=2° =3 


r has two p her is a or В so total pair of 


X, if nis even 
6- 
Spee? ifie add 
2х – 
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PHYSICS, CHEMISTRY & MATHEMATICS 


(me: || ОРСойв | [РАРЕН-1) 


Time Allotted: 3 Hours | 5: 23 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You аге not allowed to leave the Examination Hal 


INSTRUCTIO 


Caution: Question Paper CODE as given above MUS 
OMR sheet before attempting the paper. Wrong CODE o 


A. General Instructions 
1. Attempt ALL the questions. Answers h 
. This question paper contains Three 
. Section-l is Physics, Section-ll is Che 


aper. No additional sheets will be 


. Blank Papers, clip 
devices, in any for 


phones, pagers and electronic 


you start marking your answers on 


other details at the designated places. 
| characters for marking answers. 


rkening only (А) and (D) will result in +2 marks; and darkening (A) and (B) 
S, as a wrong option is also darkened. 


4 (ii) Part-B (01-08) contains eight (08) Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) and 
each question carries +4 marks for correct answer and there will be no negative marking. 


ame of the Candidate : 


Batch Date of Examination : 


Enrolment Number : 
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SECTION-1 : PHYSICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. The velocity time graph of a particle is shown for time 
interval t = 0 to t = 4 sec. Choose correct options. 


(A) the displacement of the particle is equal to Sm 


(B) the distance covered by the particle is equal to ет 


(С) the average velocity of the particle is 5т/ 5 оуег 4 5 
(D) the motion is uniformly accelerated for 4s 
2. Using screw gauge the radius of the wire is found t 


measured by using a scale and is found to be 50.0 c 


(B) The least count of scale used to m 
(С) The density of wire is 2.5 g/cm?. 
(D) The least count of screw gauge is 0. 


3. As situation shown in figure 
energy stored in the cap 


e cylinder to surrounding at 45°C is 12 W 


of metal is аб J/kg°C 
Ib(3/2) 
. . . R 
traight wire, carrying a current | is bent at its mid point to oon 602 


gle of 60? . AT a point P, distance R from the point of 
the magnetic field is 


(V2 - 1)ugi (V2 «1)uji 
(A) aR (B) aR 
Lol Lol 
p EE 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-3-Paper-1 (PCM) JEEA 3 


6. A thermally insulated chamber of volume 2 Vo is divided by a frictionless 
piston of area S into two equal parts A and B. Part A has an ideal gas 
at pressure Р, and temperature To and in part B is vacuum. A massless 
spring of force constant k is connected with piston and the wall of the 
container as shown. Initially spring is unstretched. Gas in chamber A is 
allowed to expand. Let in equilibrium spring is compressed by Xo. Then 


(A) final pressure of the gas is d 


(B) work done by the gas is she 


(C) change in internal energy of the gas is 5ке 


(0) temperature of the gas is decreased. 


7. A battery of emf =, =12V is connected across a 4m long | 
wire having resistance 4Q/m. The cells of small em 
and ғ, = 4У having internal resistance 20 and 60 г 
are connected as shown in the figure. If galvanomete 
deflection at the point N, the distance of point N from 
is equal to : 

1 

A) =m 
(A) = 
(C) 25 cm 


НА ТАТА УА Дата 


This section contains 6 multip 
and (D) out of which ONLY O 


has four choices (A), (B), (C) 


An object of m 
eous velocity of the particle in the 
it takes to reach maximum height 


horizontal. The height of tower is 


(B) 4m (С) 6m 


А 50 Hz 20V source is connected to a resistance of 100 О an inductance of 1 H anda 
capacitance of 10uF all in series. Calculate approximate time (in sec) which the resistance 
(thermal capacity 2J/°C) will get heated by 10°C. 

(A) 4 (B)5 (C) 6 (D) 7 
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p | a° 
11. A closed tank of water is rotating about a vertical axis as shown A 
in figure and at same time the entire tank is accelerated upward E 
at 4 m/s?. If the rate of rotation is 10 rad/sec. The difference in | 
pressure between points A and B is equal to (10 x a.01) kPa. 
There is a point B at the bottom of the tank at a radial distance за 


of 0.5 m from the axis of rotation and point A is at the top on 
| b 


the axis of rotation. Find the value of a. (take g = 9.8 m/s?) 
(A) 1 (B) 2 
(C) 3 (0) 4 

oe earth’s 


12. If A x В = C+D, then the correct alternative is 
(A) В is parallel to (C +D) 
(B) A is perpendicular to C 
(C) component of C along А = component of D along 
(D) component of C along A = - component of D alon 


13. If 0 is the angle with horizontal with whic rojectile 
gravitational pull then 


(A) 0° « 0 « 45? (B) 0° «0 «18 


of which maybe positive or 
, -0.33, -.30, 30.27, -127.30) 


This section contains 8 Num 
negative numbers or decima 


| gas are connected by a valve. 
d 2, respectively, are (1 atm, V, T) 


ake, a girl (36 kg) and a box (9 kg) are connected to each 
ly they are 18 m apart. The girl exerts a horizontal force on 


e coefficient of static friction is u = (1/3) for 
the surfaces. Find the distance d (in cm) from the centre of 
inder at which a force F - 40 N should be applied 
o that the cylinder just starts rotating in anticlockwise 
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Chemistry PART -II 


ЅЕСТІОМ – A 
Single Correct Choice Туре 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Н,С--0Н GH CH;—CH5—OH — 92, A 


OH 
A is 
(A) ES MUS D UL (B) mM сана ыы 
O OH 
(C) маргасан (б) 0 
О Н,С--СН f CH,—C—OH 
O 
2. What is the final product of the following reaction? 
ОСН, 
(i) нзо+ 
OCH 94 
СООСН, 
(A) (B) OCH; 
O 
ОСН; 
COOH COOH 
(C) (D) 
O O 
COOCH3 


Space for rough work 
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5. 


A cylindrical uniform rod of mass 0.72 kg and radius 6 cm 
rests on two parallel rails, that are d = 50 cm apart. The 
rod caries a current | = 48A (In the direction shown) and 
rolls along the rails without slipping. If it starts from rest, 
uniform magnetic field of magnitudes 0.25 T is directed 
perpendicular to the rod and the rail, then the friction 
force(In N) between rod and rails is 


A wire of length L and 3 identical cells of negligible internal resistance 
series, when the temperature of the wire is raised by (AT) in time t due 
same temperature rise is observed in the same time when N similar c 
series with a wire of length 2L but of same material and cross-section. Fi 


A thin wire of area of crossection A = 10 т? is used to 


This ring is placed on a smooth horizontal floor & is given 
its centre. Find out stress in the ring (mass per unit leng 


ka? then 'K' is 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which of the following compound(s) is/are more reactive than chloroben 


electrophilic attack? 


O2 
(A) 
сн; 
(С) 
2. For a reaction А — В, Ea for the tion (Ба), is 


19 kJ/mole and 9 kJ/mole respectively. 
Find out which of the followin 
(A) Heat of reaction is 10 k 
(B) It is an exothermic re 
(C) The threshold ener 
(D) The potential e 


3. Which of the fo Os(aq) to give a precipitate that 
dissolves in 


t? [Take AS as change in entropy and w as work done] 


V (liter) 
2 -А5,,, +AS (B) W, >2 =W, >y +W, >2 


-W (0) AS., =AS 


х->у x—yz xy 


yoz 


5. А salt heated with dil. H,SO, and subsequently treated with few drops of dil. KMnO,. The 
solution looses the colour of KMnO, indicates the presence of: 
(a) Nitrite ion (b) nitrate ion 
(c) Oxalate ion (d) sulfite ion 
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6. 


Бьөлгепе Protuene 


(A) total vapour pressure 38 mm of Hg 

(B) mole fraction of vapours of benzene above liquid mixture is 7/19 
(C) positive deviation from Raoult’s law 

(D) negative deviation from Raoult’s law 


1 mole benzene (ро... = 42mm of Hg) and 2 mole toluene (ро, = 36mm of Hg) will have 


Correct acidity order of the following substrate in НО solvent. 


OH 


о 
ыты p 
(a) (b) (e) 


(A)b«c«a 


(C) b >c >a 


(Single Cor 


This section contains 6 multiple choice q A), (B), (C) 


and (D) out of which ONLY ONE is correct. 


10. 


"CIO EM 


1” the product ' 


OH 
OH 

C.H. CH;- 6 — CH; 04Hs 
бн 


(D) 


Fey —"59" A (major product) 
The product (A) has the structure 
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18 


Іт он 
18 
(А) (СН,),О-СН,ОН (В) (CH, ), C-CH,OH 
18 
OH OH a 
18 
(C) CH,CH - CH - CH, (D) (CH, ), C - CH,OH 
11. The flocculating power of the given ions for the specified colloidal sols will 
Arsenic sulphide sol. Ferric hydroxide sol 
(A) [Fe(CN), || > Pot > 50° > СГ АР" > Ba® > Ма” 
(В) АР” > Ba?* > Маг [Fe(CN), | >PO% > SO% > 
(С) ма” > Ba” > АР" CF > SOŻ >P 
(D) cr > so? > Po? >[Fe(CN), |” Ма” > Ba? 
12. In an amino acid the carboxylic acid group has K, = has K, =10° at 
298 K. The isoelectric point of that amino acid is 
(A) 4 
(C) 6.5 


13. Тһе compound shown below undergo 
product of this intermolecular reaction is: 


standing, the 


CH3 


PART - В 

(Numerical based) 

n contains 8 Numerical based questions, the answer of which maybe positive or 
bers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


essive ionization energies of an s-block element are 

.9, 1630.2, 2406.2 eV, etc 

omic mass of the elements is 39.8 g mol", what will be the molar mass of it's normal 
oxide? 


2. 5 mole of a mixture of МагС:О, and Ма>СОз required 400 mL of 0.5 M acidified KMnO; for 
complete oxidation. What is the mole fraction of NazC2O. in the mixture? 
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3 


If the wavelength(A) of the electronic transition n = 4 — n = 1 in a hydrogen atom is 
х+у\,„ 
10.7 


expressed as [107 m . What is the value of | 
у 


[Rydberg constant = 10’ m`] 


сн,- сез) , A KB. C «D 


У 


ЇГ х is the molar mass of the most acidic product and у is the molar mas aviest 
product, then what is the value of (x + y) in g mol"! unit? 


If the product(P) formed in the reaction 


С=С - CH, cane >P 


M, . 
Has molar mass Mo then P is 


pH of solution obtained by mixing 20 mL of 0.2 M acetic acid 


(Ke = 1.8 x 105) is 


100 mL of hard water is passed throu 
coming off the column requires 15.1 
water as ppm of Ca** is 


РҺОН—® (P) =, 


different functional groups, if the 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-3-Paper-1 (PCM) JEEA 10 


SEGTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. The equation біп“ x + cos? x =a has a real solution for 
(A) all values of a (В) a= 2 
(C) а- 7. (0) а-1 
10 


2. Let РОН be a triangle. Let а= QR, b=RP and с = РО. | 


then which of the following is (are) true? 
(A) | -|а|=12 

2 
(С) ахБ-сха = 484/3 


3. If o. — XX;x, and В = y,y;y, are two 3 – irs of a and p 
can be formed so that a can borrowing, is 


(A) 2!x10!x10! 
(С) 3:551Г 


4. If all the roots of 


100 
nsion of У, %С,(х- 4)" (5) is equal to 4950. 
r=0 
-8 
nsion of { з +x? log,, J is 5600, then x is equal to 1000. 


A 1 
+°C,"C, +... +С, "С, and — = 5, then the sum of possible 


n Ж. 
С, n-1 
= ——— — —— and 1 А, = 4, then n is equal to 128. 
"С, + "Қы 2, “ 


:R>R and g:R-R be respectively given by f(x)=|x|+1 апа g(x)=x° +1. 
Defined һ: IR — Rby 


h(x) іш (x), g(x)} if x<0 


min{f(x), g(x)} if x>0 
The number of points at which h(x) is not differentiable is 
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(A) more than 2 (B) more than 2 but less than 4 
(C) 3 (D) less than 5 

7. Identify correct statement(s) about сопіс ,/(x — 5) +(y- 7) +(х + 1) +(y+ 1) -12. 
(A) centre is (2, 3) (B) hyperbola with foci (5, 7) and (-1,-1) 


(С) ellipse with major axis 4x —3y - 120 (D) eccentricity is 5 


(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four 
and (D) out of which ONLY ONE is correct. 


8. If ТапӨ,, tan0,, tan0, and їапө, are the roots of the equati 
x* - х? sin2p-- х? cos2B - xcosp —-sinp =0 then tan(0, 


(A) sinp (B) cosp 
(C) tanp (D) сор 
9. If a vertex of triangle is (3, 3) and the mid of two 2, 3 
and E z) then the centroid of the tri 
(A) (1, 3) 
(C) (3, 4/9) 
10. Three normals are bola y? -16x —8y =0. The 


coordinates of the 


) 5A +10В = 21, 
(0) B+2A +1, 


x- Ay, then the ordered pair (A, B) is equal to: 


(B) (-4, —5) 

(D) (-4, 5) 

Ғ.А >В be a continuous onto function satisfying f(x)+f(-x)=0,vxeR. If f(-3)=2 
=4 in [-5, 5], then the equation f (x) =0 has: 


three real roots (B) exactly two real roots 
ast five real roots (D) at least three real roots 
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PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


1. Through a given point P (5, 2),m secants are drawn to cut the circle X + у? = 
A, (B), A; (B;), A, (B5), A, (В, )апа A, (В, )such that 
PA, +РВ, = 5, PA, +PB, = 6, PA, +РВ, = 7, PA, - PB, = 8 and 


P Dx] 


Find the value of ~= 2 1 


[Note : A,(B,) denotes that the line passing thr 


х? + y* = 25 at two points А, and В, | 


2. The quadratic polynomial P(x) = ах“ + bx +Chas t i ing -2. The 


quadratic polynomial Q(x) = ах? + сх a and 


B be the other zeroes of P(x) and О ( 


3. Let L denotes the number o here set A contains 4 elements 


and set B contains 3 ele 
M denotes number of 


f (x)= sec ' (sgnx num function of x. 


value of 1 .285(LM $ N) . 


And N denotes 


Ур, ), then 


(1+х) 


Х | = 
J 14+ 2x +3x? + 4x? +3х°* + 2x9 +x? 
denotes greatest integer less than or equal to k.] 


-х+хё)(1+х+х°)+х° | 


dx then find the value of 6.76| Е(99)-Е(3) |. 


(x)+f"(x) = х? +f? (x) is the differential equation of a curve and let P be the point of 
ima of this curve then the number of tangents which can be drawn from P to the circle 
x? + y* «4 is К where 8.71k equals to 


8. If a, b, c, d are distinct integers form an increasing AP such that d =a? +b? + c? , then find 
the value of 8.69(a+b+c+d). 
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Space For Rough Work 


© 
© 
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Q.P. Code: 
Answers 
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What is the final product of the following reaction? 


COOH 
1. . 1.NaOBr , 
2. әң 
2 
СООН (В) 
C D 
Jax н 
4. ОН 
1. (CH3CO), O/CH3COONa Р 
2. conc. Ho804 
CHO 


What is the product P? 


бф" 
О О 
(D) H 
Cue OMe 
O 


Space for rough work 
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Answers & Solutions 


нь. ` 


PART-A 


1. AB 
Sol. Displacement = Area under v-t graph. 


For distance, consider magnitude of area only. 


2. ABCD 
Sol. | Based on fact of errors and significant figures. 


3. B 


So. 4-((1-е 9) 


TE _ аға RM ы 
2C 2C 
Rate = a 
dt 
| | а2) 
Rate will be maximum when ae =0. 
4 ABC 


Sol. For cylinder: 


Ls 
лс... 


= Rate of e of heat loss t 


Eo, find current in potentiometer wire. Then find V4 — Vw. This must 
difference produced by E: and E2 combinely. 


0 dV t 
mf, mg + cv P -Һа 
9, С 
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Sol. Assuming wall to be absent, it can be treated as standard projectile case having range 


= 843 +443 
= 124/3 m. 


10. B 
Sol. lms = Үш 


20 
(X, - Хо)? +R? 
Aq = САТ = (lims)? Rt 


11. D 
Sol. Pressure difference along vertical = pg,,h 


= p(g + а) 


Pressure difference along horizontal = X o) (r) 


ethod to find resultant A 


І 3.60 
Sol. As Fex = 0, girl and box will meet at their centre of mass. 


4. 6 
Sol. At the verge of rotation: 
For translation: 
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Fret = О (Along horizontal and vertical) 
net = 0 (About centre of cylinder) 
Use:f=uxN (М-> Normal reaction from adjoining surface) 


5. 2 
Sol.  Fortranslation: 
IB -f = ma ...(1) 
For rotation about centre: 
mR? 
В) = Ө (а) ...(2) 
2 
a 
Use а= = 
а-а 
6. 6.00 
Sol. Only wire will contribute to heating as cells are ideal. 
_ Net EMF. 
Resistance 
PRt = mSAT 
7. 400 
Sol. Td0 = Ar дбо2г 
T= Aro? 
T rr?" 
Stress=A A 
=4 
8 2.00 


Sol. Flux = 2a. 
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LI 


PART-A 


1. BCD 
Sol.  Fluorine is more activating than chlorine due to greater +R effect. 


2. ACD 
Sol. M Heat of reaction = 19 — 9 = 10(It is not a exothermic reaction) 


3. ACD 
Sol. HX + AgNO,  AgX V +HNO, (X =Cl,Br,1) 


AgX +2Na,S,0, — Ма, | Ав(5,0,), |+ Мах 


4. AC 
Sol. AS, ,. = AS, ,, А5, | entropy(S)isa state function, 


W = W, ,. [workdonein Y — Ziszeroasitisanis 


Xx yz ху 


5. ACD 
Sol. Nitrate ion is not oxidized by KMnO3. 


6. AB 
Sol р-рох, +рфх„А —› Benzene, 


y electron withdrawing groups. 
vage of ether takes place in acidic medium . 


vely charged arsenic sulphide solution is coagulated by higher valence of active 


2. Positive sol. | Fe(OH), | is coagulated by higher valency of active anion. 


12. C 
4+9_ 


Sol.  Isoelectronic point = —— 6.5 
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13. 


Sol. 


Initial 


D 
Cyclisation takes place by reaction between NH» group with the ketone part of the molecule. 


PART - B 


55.8 
There is a large jump from 1.Ез which means the atom contains two valence е 
It's valency is 2 

Let the atom is M 

So formula of it's oxide = Mo 

Molar mass = 39.8 + 16 = 55.8 а mol" 


0.1 

Na2CO3 does not react with KMnO4/H* 
Meg of KMnO4H* = 400 x 0.5 x 5 = 1000 
2.Меа of Ма>С>О4 - 1000 


or Lum 1000 = 1000 


=== 1 
Е 
n-factor of Na2C2O. is 2 as ії is conve 


ЗӨВ: 6 Ма 2 Өргөх eS 
п – factor 
1/2 


= 0.1 
5 


2. Mole fraction = 


Culm 


CH,COOH + NaOQH——>CH,COONa + H,O 
50 x 0.2 20 x 0.2 
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10mmoles 4mmoles 
After Neutralization 6 - 


бай 4 
Н =p% «log —— = 4.76 «log - = 3.82 
хил шинэ” 96 
7. 80.40 
Sol. Meg of Ca?* = 15.17 x 0.0265 x 1 = 0.402 
Hardness of water = Speed. x10280.4 


100x1000 


8. 10.8 
Sol. Pis PhO”, Q is PhOCH;, 


“а (% 


Molar mass of R is 10.8 


e 
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Sol. 


Sol. 


ч 


РАВТ-А 
BCD 
We һауе sint x +cos* x < sin? x + соз? x, as |sinx| « 1 and |cosx|<1 
-ас1 (1) 


Next, sinf х + cos^x-a 


| 2 | 
=> (sin? х + cos? x) —2sin? xcos? x - a 


E E 
2 


ge | sin? 2x <1 
2 
шог? (2) 
25 


From (1) and (2) we get 55 a<1. Note that a -2 for 


ACD 

As a+b+c=0 

— a? =b? «c? « 2b.c 
—144-48-«c? +48 >с? = 
Again, c? = a? +b? +2a. 


Z, +Z, +Z, +Z, =—-4 
7,7, + 2475 + 2\47, + 257 + 257, +747, =D 
2,272 -2,2,2, + 271737, + 25747, = С 
Zug 2, 
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Sol. 


IZ, +z +Z; +z4| < |2,1 9 1 
а|<4; 8156: с|<4 (0-1 


ACD 


Clearly, E = ((x —4)+ 5)” =(1+ ху” 
7. Coefficient of x*in (1 +x) ='°C, = 4950 
Clearly, °C, (х) (x^ log, x) = 5600 


= x? (log, x) =100 


->Х-10 
Clearly 
A, = "С, "C, , + "C, "C, ; +--+ "C, ,"O, 


(We can also explain by using theory of permutation). 
om Asa (2n +2)! В (n - 1)! (n + 
A, (0)(п-2) 
(2n+2)(2n+1) 15 
Ни, (n^ 2) 774 
>n=2, 4 
Hence, Sum =2+ 4 
шэн 
нис 


+ 


As A, = 


E 


2. 


k= 


oints of non — differentiability. 


AC 
(х-5у +(y-7) + (x41) +(y+1) =12 
SP+S'P=2a= conic is ellipse 
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2ae = 436 + 64 


Ва ан” 
6 


Major axis у-7 = (х-5) 
=> 4x-3y+1=0 


m Eon the given equation we get 
S, - tan, + tanO, + tan0, + tan0, = sin2p. 
S, = У tan, tan, = cos2p 
S, = Уап, tan, tan6, = cosp 
and 5, - tan, tanO, їапө, tan0, = —sinf 
S,-9, 
1-5,--5, 
| біп2р-совВ | соѕВ(25іпВ –1) 
1-cos2B-sinp  sinp(2sinp- 1) 


Now tan(0, +0, + Ө, -0,)- 


=cot p 


9. C 
Sol. Let A=(3, 3) 


Given that F=(22) and E 


points of AB and AC. 
Let B=(x,,y,) and 
Using mid point f 


Co — ordinat 


В (хі, yi) C (хо, yz) 


oordinates of the feet of the normal from (14, 7) be Р(о,В) 
, equation of the tangent at P (o, p) to parabola (1) is yp -8(x+a)—4(y+B)=0 
Or, (В-4)/у-8х-804-408 88-22 (2) 


Its slope = 2. 


p-4 
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Equation of normal to parabola (1) at (а, b) is y -B = F(x -а). 
It passes through (14, 7), 


7-p- SÉ (a-a) oras ss TS (3) 


Also, (0,8) lies on parabola (1), -.8? -160.—88 =0 
Putting the value of a from (3) in (4), we get 


96p 
е a ее = В(В° —12В—64)=0 
= В(В-16)(В+4)=0 


В -0,16,-4 
From (3), when B =0, a =0 
When В = 16, a =8 and when B=-4,a=3 
Hence, the feet of the normals are (0, 0), (8, 16) and (3 


11. A 
So.  A«B-2B' 
= (A+B)'=(2B')' 
— A'+B'=2B 
A'+B' 
2 
Now, ЖЕ =A E 


=>2A+B'+A'=4B' 
3B-A' 


>B= 


>A= 


Also, 3A+ 


В =, = 10A +5B - 3l, 


12. 
1 2x 2x 
So. (5х-4)1 x-4 2x 
1 2x х-4 
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Predict the product in the following reaction: 


229 
(i) ОН? 
ОР iy HHO — product 
О 
О 


) 
(А) H (B) OH 
COOH CY 
(C) OH (D) 
О 


СООН 


End product (В) of following sequence of reaction is 


alc. KOH (i) Оз BaO 
Сэ ин их 
(C) (D) 
O 
HOOC COOH 


Identify S in the following reaction: 


o 
|| 
H3C—6—CHg 
+ PhMgBr —P >Q ње? R не, A 8 


Space for rough work 
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1 2x 2x 
-(5x-4)0 -(х-4) 0 
0 0 - (x4 4) 


= (5х – 4)(x « 4 = (A«Bx)(x- A) 
> A=-4,B=5 


13. D 
So. f(x)+f(-x)=0 
— f(x) is an odd function. Since points (—3, 2) and (5, 4) lie on the curv 
(3,-2) and (—5, — 4) will also lie on the curve 


For minimum number of roots, graph of continuous function 
Y 


is as foll 


From the above grap is clear that equati 0 has at least three real roots. 


ART – В 


1. 107.50 
Sol. PQis ta 


PA, +PB, =9 
Square and Add 
(РА? +..РА2)+(РВ? + РВ;...+ РВ) 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-3-Paper-1 (PCM) JEEA 26 


= [52 +6 «..«9* |-2[4- 44 4 4« 4] 
-255-40-215 

2. 00006.60 

Sol. P(x)=ax*+bx+c=0 (-2, a) 
Q(x) 2 ax* « ex +b =0 (3, В) 
S, +P, =0 
|5, э sum of P(x) and P, — Pr oduct of P(x) | 
and P,+Sq =0 
à о-2-3р-0 
> ағ3р-2 
апа -20-3-08-0 
=> -20-0--3 .. і 


From equation (i) and (ii), we get 
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Sol. 


е нобе) (оре) 


=lim 


x20 х(1-х) 
1 х 
—+—+0(x? 
PIE 
x20 1-х 2 


Thus the required limit is 249. 


5.55 

f(x) = (х. гоб) -x fepe .g(t)at} 

г. Differentiate both sides with respect to x, we get 
ғ(д-хГо(ба-Гео(4 — ^ ^ 2e i 

Again differentiate both sides with respect to x, we get 
t"(x)- f; a(t)at 

г f"(1)=2 

Also, f"(x)=g(x) 


-3(2a-1) + 49(2a- 1)" –20(3а? -a) 
10 
-1)+ (-24a* -16a +9) 


10 
Now, -24a? -16a4 920 
> 24a? +16a-9<0 


=> 41 V7... 1, N70 
3 3 3 12 
= a--10 | ael] 
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When а=0 from Equation (i), D -0,5 (not possible >. D €N) and for а= –1 


From equation (i), D = 1, 5 

D=1 | DeN] 
es а--10-0,С-14-2 
Then a+b+c+d=-1+0+1+2=2 
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PHYSICS, CHEMISTRY & MATHEMATICS 


Саша) (өвсөн | (варяг 


Time Allotted: 3 Hours 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You are not allowed to leave the Examination Hall be 


INSTRUCTION 


Caution: Question Paper CODE as given above MUST е 
OMR sheet before attempting the paper. Wrong CODE orn ill give wrong results. 


A. General Instructions 


. Attempt ALL the questions. Answers hav 

. This question paper contains Three S 

. Section-l is Physics, Section-Il is Ch 

. All the section can be filled in PART-A o 

. Rough spaces are provided for rough worl n paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip bo les, slide rule r phones, pagers and electronic 
devices, in any form, 


ou start marking your answers on 


e/Black Ball Point Pen for each 
ink your Name, Test Centre and other details at the 


characters for marking answers. 


Part-A (15-18) - This section contains Two paragraphs. Based on each paragraph, there are Two multiple 
choice questions. Each question has only one correct answer and carries +4 marks for the correct answer 
and — 2 marks for wrong answer. 


Name of the Candidate : 


Batch : Date of Examination : 


Enrolment Number : 
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SECTION-1 : PHYSICS 
PART- А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. The electric field strength in a region is given as Е- ms Then 
option(s). 
(A) The net charge inside a sphere of radius 'a' with its centre at origin w 
(B) The net charge inside a sphere of radius 'a' with its centr 
(C) The net charge inside a sphere of radius '2a' with its c 

(D) The net charge inside a sphere of radius '2a' with its 


If life — 


2. A solution contains a mixture of two isotopes A (half lif Е 
= 0, the activity 


Total activity of the mixture is 1019 disintegrations 
reduces to 20% in 20 days. Then select correct option( 
(A) Initial activity of A is 0.73 х 1019 dps. 
(B) Initial activity of B is 0.27 x 10'° dps 
(C) The ratio of initial number of their 
(D) None of these 


(B) The value of 
(C) The current i 
(D) The current i 


ed on a sonometer pulled by a weight of 10 kg. 
een the bridges is 1.5 m of which the aluminium 
| wire. Transverse vibrations are set up in the wire by using 
ency. The density of aluminium is 2.6 x 10° kg/m? and 


ation for which standing waves are formed such that joint of 
earl Hz. 

of excitation for which standing waves are formed such that joint of 
rly 164 Hz. 


downwards. Acceleration of block 3 relative to 4 is zero. Then 
) The absolute acceleration of block 1 is 2 m/s? upward. 

) The absolute acceleration of block 2 is 1 m/s? downward. 
) The absolute acceleration of block 3 is 3 m/s? downward. 
) The absolute acceleration of block 4 is 3 m/s? downward. 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023- RBT-3_Paper-2(PCM) JEEA 3 


6. A composite slab consisting of different media is placed in front of a concave mirror of radius 
of curvature 150 cm. The whole arrangement is placed in water (uw = 4/3). An object O is 
placed at a distance 20 cm from the slab. The refractive indices аге u = 1.5, р = 1, из = 1.5. 
The position of final image formed is 


(A)130cmonleftofmiror — (B) 153с 
(C) Final image is real (D) Final i 


7. Two identical soap bubbles each of radius 1 cm com join together 
maintaining a common surface between th 
(A) Their common surface will be curve 
(B) Their common surface will be flat. 


(C) Area of their common surface will b 


(D) Area of their common 5 


This section contains 7 
and (D) out of which O 


A ball of i y 3 J collides with a stationary ball of mass 2m 


s lower edge resting on a 
inimum coefficient of static 
ssary to prevent any initial slipping of 


(B) 0.3 
(D) 0.5 
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10. 


11. 


12. 


A gas is inside a cylinder closed by a piston. The piston is held from 
above by a spring whose elastic properties obey Hooke’s law. If the 
gas is heated slowly then determine the work done by the gas in the 
process if volume of the gas varies from V: to V2 and the pressure 
varies from Р: to P». 


(A) (P, + Р,) (V, n V.) (B) 


(Р, +P,) (V; -M) 
4 


(Р, +Р,) (V, NG) 
2 


(C) (D) Data insufficient 


An air sealed spherical tank of 1.2 m radius is half filled wit 
tank is given a horizontal acceleration of 10 m/s?. The ma 
tank is [Assume near vaccum condition] 


(A) 480042 N/m? (B) 4800 
(C) 3036/2 N/m? (D) 9600 


An U-shaped tube contains a liquid of d 
rotates about an axis as shown in t 
L=2m, Лу = 1.6 m and o = 4 rad/s. 


y2 


which slides down the PL 


is perpendicular to 
Ó 
бу? 
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(Paragraph Type) 


This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


15. 


16. 


Paragraph for Question no. 15 to 16 


Two containers of sand S and Н are arranged like the blocks in figure 1. 
alone have negligible mass; the sand in them has a total mass Miot; the s 
container H has mass m. You are to measure the magnitude of the 
System in a series of experiments where m varies from experiment to 


does not; that is, you will shift sand between the containers before eac 


on the horizontal axis for all plots. 


The plot in figure Il which gives th (taken on 


| . _ | m |. 
y-axis) against ratio ің is: 


tot 


(A) 1 


The curve which ken on y-axis) against ratio 


(D) 5 


(B) 0.07 cm 
(D) -0.03 cm 


sured value of the length of the cylinder is 
(B) 3.24 cm 
(D) 3.17 cm 


Space For Rough Work 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. СН,СНО +NaHSO, -» CH,CH(OH)SO;Na* 


Reagent - X 


In the above change, the reagent (X) can be 


(А) СОЦ (В) НСІ 
(С) NaOH (D) DMF 
2. Which of the following reaction(s) takes place in prese 


(А) СН,СН,СН,ОН---»СН,СН- СН, + H,O 


(B) СН,СНО- CH;CHO—>CH,CH = C 
O O 
| | 


(C) CHC -O - C - CH, —>CH,CO 
(D) СН,СОМН, —— CH;CN + H,O 


Find out the products whi 


ng idea viour, when a solution of 1 mol of liquid A in 9 mol of liquid B is mixed at 
than for the solution which of the following is/are correct. 

Amix = О (В) ASmix =27-04 JK 

ix =O (D) AG ji, --8112) 


the correct statement(s): 

f the two isomeric liquids A and B with their normal б.р 127°C and 27°C, respectively if 
the Ky for B is 6 К Kg mol-:then that for A Ko almost equal to 8 k Kg mol“ (Къ = molal 
elevation constant) 

(B) АР 011 те 0080) fieeasrepg y esudtscivipera seixturst oletequedlatile liquids show negative 


(C) #eviatiqadeP Solution of two liquids, AS system = «Ve and AS surr = О 
Raoult's law 
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Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


8. Select the correct statement(s), among the following given statements 
(A) CH3CH;CH2I will react more readily than (CH3)2CHI for SN? reactions 
(B) CH3CH;CH;CI will react more readily than CHa3CH;CHsBr for SN? reactions 
(C) CH3CH;CH;CH;Br will react more readily than (CH3)3C — CH;Br for SN? reactions 
(D) CH; — O — CeHs - Br will react more readily than NO» — CgHs — CHBr for SN? reaction 


9. Consider following reaction 


CHO о: сон 
СҮ (1) НО“ СҮ 
CHO СНОН 


This: 

(А) is a crossed Cannizzaro reaction. 

(B) is intramolecular Cannizzaro reaction. 

(С) causes substitution of H by OH іп опе-СНО group and is thus oxidised while second 
—CHO undergoes an addition of H^ and is thus reduced to alcohol. 

(D) resembles aldol type condensation reaction. 


10. Lucas test is used to make distinction between 1°, 2° and 3? alcohols: 


ВОН + НСі(сопс.)—2"-2"02 , RCI} +H,O 
(White turbidity) 

This show that 

(A) ROH behaves as a base 

(B) Greater the value of pK,(alcohol), greater the reactivity with conc. НСІ & thus sooner the 
formation of white turbidity 

(C) Alcohol which reacts fastest with Na metal, will give turbidity at fastest rate 

(D) Alcohol which gives red colour during victor mayor test will give turbidity at slower rate in 
Lucas test than those giving blue or white colour during victor mayor test 


11. Reducing agent(s) which can be used to carry out following conversion is/are 
O О ОН 
Reducing agent 
OR OH 
(A) NaBH, (B) ШАН, 
(C) Нум (D) BsHe/THF 


Space for rough work 
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6. Which of the following statements is/are correct? 
(A) Boiling point of liquid racemic mixture is same as that of pure enantiomer. 
(B) Melting point of solid racemic mixture is same as that of pure enantiomer. 
(С) In osmosis there is movement of solvent molecules from higher concentration 
(i.e. solvent) to lower concentration. 
(D) In osmosis there is movement of solvent molecules from lower concentratio 
to higher concentration. 


i.e. solute) 


7. Which of the following acid(s) is are more acidic than ? 
СН,СООН 


(А) СООН 


(C) |»--сн,сн,сн,соон 


(Single Corr 
This section contains 7 multiple choice q 
and (D) out of which ONLY ONE is correct. 


8. The compound that will reac 
(А) (СН, ), NF 


(C) (CH,), SI 


The product 
OH 


OCH; 
CH OH 
OCH; 
СН,ОН CHO 

229 | 

а ydrolysis 
72 Мамо, ? [X] Hydrol ? [v] 

HCI 


The end product [Y] is 
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CHz—CH—CH,I 


ҮЭ 
1” 
CHol 


E E To —NPs( E Н/М в) 


CHCI, 
(С) КОН 
How many pi(x) bond(s) is/are present in one molecule of (С)? 
(A) 1 (B) 2 
(C) 4 (D) 3 
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14. Which of the following resonating structure is most stable? 


Ф © Ф © 
(А) СҢ,-СН-СН-СН, (B) сн, =CH-CH-CH, 

Ф o © Ф о @ 
(С) | CH, -CH- CH- CH, (D  CH,-CH-CH-CH, 


(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choi 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


Consider the following sequence of reactions. - 


БЕЙ water, Golution-Sil!t- White ppt. 
Bus um өч B 
үү 


led with 
сз №, 2. 
+ water Black ЭРТ 
Ol A 
Soda extract residue n wim — = White ppt. Residue Filtrate 
H2504 wane Excess 
boiled + 2 NH,OH K5CrO, 
FeSO, soln. : 
+ conc. 11,550, жыдан Solution В No ppt. 
u 
: Acidified 
Brown ring D with HNO, 
White ppt. 


15. The change from B to 


(С) AgCI (D) Ва5О, 
or Question no. 17 to 18 


id catalysed dehydration gives a product (1). Reductive 
(J) and (K). Compound (J) upon reaction with NaOH gives 
, whereas (K) on heating with NaOH gives only (M) 


(B) PhCH -9-0H, 
Ph 
(D) PhCH;CH = CH(Ph) 


structure of compounds J, K and L respectively are: 
(А) PhCHO, PhCH2CHO and РПСН:СООМа 

(B) PhCHO, PhCOCHs and PhCOONa 

(C) PhCHO, PhCOCH3 and PhCH2COONa 

(D) PhCHO, PhCOPh and PhCOONa 


Space For Rough Work 
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SECTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. A line L passing through the point Р (1, 4, 3), is perpendicular to 
x-1 y+3 2-2 х+2 у-4 2-1 
E -- апа = = : 
2 1 4 3 2 -2 
If the position vector of point Q on L is (a,,a,,a,) such that (рО): = 35 


е lines 


can be: 
(A) 16 (B) 15 
(C) 2 (D) 1 
22 asinx-bxecoc x | СЕ 
2. If lim — sz exists and is finite, then 
x0 2x* log(1+ x) - 2x? + x 
(A)a=b (В)с-0 
(C)a=6 с=2 


3. Which of the following definite integral 


(A) T in(cotx)dx 


0 


с ах 
(С) | —— dx 
Те x (Inx) 
1 
4. Letf beareal v Lim А Sx) 3. The 
x X 
ey=3is 


x) has greatest value at x = 1, then 


(B) even number 
(D) odd number 


bounded by the curve y = 1 
7 | – віп? х} where [.] denotes the greatest integer function) is 


л) (В) 8 (4 5 л) 
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7. If х-2-5 (where i*=1) апа | ЦЭРЭН, J+ 1 =, then the value of 
1-9! 3І7!) 515! b! 
(x? – 5x* + 33x – 19) is equal to: 
(A) a + 1 (В) b 
(C) a — b 4 11 (D) a+b—9 


(Single Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four ch 
and (D) out of which ONLY ONE is correct. 


8. A square, of each side 2, lies above the x — axis and has one vertex a 
the sides passing through the origin makes an angle 30? with the posit 


(A) 43-2 (B) 243 -1 
(C) J3 -1 (D) 243 - 


9. All the chords of the hyperbola 3x? — y? —2x44y- 
pass through the fixed points 
(A) (1, —2) 
(C) (1, 2) 


ngle at the origin 


10. The sum of two natural numbers n,an 
their product being greater than 1600, is e 


11. ght line iz = Z is 


12. mbers such that each of the quadratics 


cx*+ax+b is non - negative for all xeR. If 


(B) 1<R<4 
(D) 1<R<4 


1+3 ү Р? = 


, where r,s є {1,2,3} and z= 5 


-15, then total number of 


lim S, = 1, then x equals 


(B) 1 
(С) tant (D) cot1 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


2 
ex? ЫЗ jexen ан 
х°+2 


Let f be an even function satisfying (х-2)-і E + | 


3x, 0<х<1 
(912, 1<х<4 


[Note : [y] denotes greatest integer function of y.] 


15. The area bounded by the graph of f (x) and the x — axis fr 


31 
(A) 2 (В) 15 

15 
(С) 12 (D) E 


16. The value of f (-89) — f(-67) + f (46)is 
(A) 4 
(C) 6 


Let a differentiable fu 
f (xy) =f(x)+f(y) 


17. 


alue of (a+b+c+d) is equal to: 
(В) -2 
(D) 6 


Space For Rough Work 
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Q.P. Code: 
Answers 
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Answers & Solutions 


` 


PART-A 
1. BD 
Sol. At a point P(x, y, 2) on sphere of radius ‘a’ unit vector | to surface: 
П--і- У} Шы 
а а а 
= xit+yj 
Е- 
x? жұ? 
1 


E.n- "ds Independent of point P. 
a 


> dc eae? = 
a а 


2. АВС 

Sol. Initial activities: 
Ас, + Age = 1010 
After 20 days: 


1\2 
Relea d. 


1\* 
А,-|-| A 
m 
Ai + Ao = 0.2 x 1019, 


3. AC 
Sol. Circuit simplificat 


5. ACD 


n = 
Sol. String constrains and У Т.а =0 
i=1 
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6. BC 
Sol. Shift produced by three slabs: 


Ax, = | 1- E (45) -5ст 
I4 


Ах = LE -8ст 
Ho 


Ахз = 1-H) 64 = бст 
H3 


(Аха, Ахз) ——> Towards mirror 

Ахә —> Away from mirror. 

Net shift = 5 + 6 — 8 = З cm 

Now, solution can be proceeded with. 


7. BD 
Sol. As pressure on both sides of common surface is equal 


By symmetry of surface tension forces (dF) 
on common interface, angle between a 
two surfaces will be 120°. 


8. B 
Sol. Conservation of mo 
mu = (3 m)V 


ic energy during impact. 


en piston moves up by distance Ax: 
mg kAx 
ssure = P = P) +—~+— 
: HA A 


+ = + 
А 


Draw P-V graph which will be straight line. 
Work done = Area under P-V graph. 


11. C 


шинэ 
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Sol. 


12 


Sol. 


13 


Sol. 


14 


Sol. 


15 


Sol. 


In frame of reference of tank, get will be along OP 
where ОР 1 AB. Maximum pressure will be at 
point P. 


B 
Centrifugal force on horizontal liquid makes the liquid rise in vertical secti 


B 
Let t be the time when sound in emitted which is received at t = 4 sec. 
Theni sat i заар + v(4-t) =1000 

54 0)t? + 54 0) (16) + (300) (4-1) 21000 
t = 0.95 sec. 


Hence, pulse emitted at 0.95 sec will be received at t = 


A 
Due to effect of pseudo force, ger in f 


С 
Let acceleration of system = 
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Comprehension Type 


questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Aldehydes without a - hydrogen undergoes Cannizzaro reaction in the presence of conc. Alkali. Two 
molecule undergoes self oxidation and reduction to yield a mixture of alcohol and salt of carboxylic acid. 
Two different aldehydes without a hydrogen undergoes crossed Cannizzaro reaction. The rate of reaction 


Paragraph for Question Nos. 12 to 13 


is decided by the ease with which H' is transferred. 


12. 


HCHO +РҺСНО —20% №0Н pig 


P and О are 
(А) НСООН апа PhCOONa (В) HCOONa and PhCOOH 
(С) СН ОН апа PhCOONa (р) HCOONa апа PhCH;OH 


i 7 
(H5C0),C —C —C —H tone. NaOH, Product(s) 
Choose the correct statements among the following statement: 
O O 


| | 
(НәС)аС--С-СООМа and (Н,С),С--С--СН,ОН 
OH 0 
(В) Product is (H3C)gC—C —C— ON ang reaction in disproportionation reaction 
OH б 
(С) Product is (H30)gC—C —C—ONA ын is not disproportionation reaction 
OH O 


О 
| | | 
(D) Product are (130)30--0--0ОН and (H3C)3C —C—CH,0H 


(A) product are 


Space for rough work 
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Sol. 


LI 


PART-A 


BC 
Hydrolysis in acidic or basic medium. 


BC 
Aldol 81 hydrolysis 


AB 
Ф 


© 
NH» =p 
E) 


Зь 22 


BCD 
AS mixing = Nita’ >, x; xi 
= -10 x 8.814 x (-0.23 — 0.0948) = -0. 
ABC 
2 
MR(T;) 
K; = at equili 
vap 


ACD 
Theoretical 


BC 
Acidic 


f acid halide. 


C 
H, -CH- CH-I1—" CH,- CH=CH, 
(9 (0) 
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Sol. СНз – СН – CH2 – N = C(imine followed by reduction followed by carbylomine) 


14. B 
Sol. Theoretical, opposite charge close 


Sol for 15 & 16. A = AgNOs, В = [Ag(NH3);]*, C = AgCI, D = [Ag(S203);]?^, E = Ag 
17. B 


18. B 


Sol for 17 & 18. O 
Рһ-С-С-ОН,-%%чіне , к. + Р 
isi a 
мона , 
Ph - ОН-ОН 
+ P Ph 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023- RBT-3_Paper-2(PCM) JEEA 19 


ч 


PART-A 


1. BD 


Sol. | Equation of the line passing through Р(1, 4, 3) is: - 
Since equation (i) is perpendicular to PE 22 D Е 
Hence 2а+0 + 4с =0 апа За +26 – 2с =0 
a Ыс 
-2-8 1944. 4-8 
a b c 
-10 16 1 
. x-1 y-4 2-3 
H th t f the | = = 
ence the equation of the lines is 1 1 


Now any point Q on (2) can be taken ав (1 —10A, 163. 
г. Distance of О from P (1, 4, 3) -(104) -(163) +? 
=> (100 +256 +1)? =357 

=> À =1 Ог -1 

-. Q is (-9,20, 4) or (11, ^12, 2) 
Hence а, ға, +a, 215 or 1 


c=0, апа 1-а/6-0, that is, a= b = 6 and 


2n 
x dx = - [ зіп? хах 21-0 
0 


1 
— |dt 
z) с dt 
(C) - 
[gs ong? 
t 
l=- 
1-0 
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(D) шинж »0 


| 14+ cos2x dz 
A 2 


4. С 
Sol. Given [Н = f(x) – f(y) 
Putting x = y = 1, we get 11) 20 


- Lim A 
h>0 | 
— |x 
X 
zx 3 
X 


=> f(x) =3Inx+c 
Putting x = 1 


> f(x) = 3 In x = y (say) 


2. Required area = | х 


(1,0) (e, 0) 


tion for x <1 Now, for x » 1, 


(X) is decreasing function, for x > 1 


f (X) will have greatest value at x = 1 if 
| f(x) < (1) 
lim f (14h) «5 
2 
= lim —2(1+h) +оо (6° –2)<5 
= -2 «log, (b? -2)<5 
= log; (b? -2) є/ 
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-> pb 2507 
=> 02 <130 
but 62-20 
А. 2 <р? «130 
Hence, à = 130 

6. CD 


Sol. 0<віп”х<1 
=>-1<-sin’x <0 
© [ зїп? х | - 0 or -1 
but вес !(0) is not defined 
hence y = sec | - sin? x| -вес"(-1)-л 
16= x? 
4 
=> x? -16-4л-4(4-л) 
х=+2 (4 Е n) 
The required area = 
244-x ET 
| 2 2 -z Jax a j= 
aM 4 3 


now л = 


7. ABCD 
Sol. o + ! р 1 = 
119! ЗІ7!) БІБІ 
2 2 
=> — — сі 
119! 317! 


* + 33x - 19 = (x -f)(x* - 4x +29)+10 
-0-10 (-х2-4х-29-0) 
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Sol. Side of square = 2 
Х у 
= = 2 = 
cos30°  sin30? с L 43) 
248 577 


эх-52-18 and у-1 \ 


X _ у Ш ^ 
cos120? 501209 | 
—xz2-1 у= V3 

X Е y -2,/2 


со6752 sin75° 
=> x= /3-1 and y=/3+1 
г. Required sum =0+ V3 + 4/3 -1+(-1) 


-2,3-2 


9. B 
Sol. Let ax +by =1 be the chord 


Making the equation of hyperbola homogen 
We get 


Зх? - y? « (-2x + 4y)(ax + by) =0 


B(V8 -1 V3 +1) 


Since the angle subtended a oefficient of x? + coefficient of 


y =0 
= (3-2a)+(-1+ 4b 
The chords 


е, required probability = 55, 


‚ _4+%_(4+9)(1-2) 
1 4+2 (1ї+2)(1-2) 
Ша: 


5 
Also, we have, 


= 2—1 which represents the point whose coordinates are (2, –1) 


a IEE 
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12. 


Sol. 


13. 


Sol. 


16. 
Sol. 


2-2 

= i(xtiy)-(x-iy)=0 [Putting z = x +iy] 

>i(x+y)-(x+y)=0 

->(і-1)(х-у)-0 which represents the line y = —x 

Hence, reflection of the point (2, —1) in the line У--х gives the point (1, 


equivalent to 1 — 2i in the argand plane. 
The correct option is (D) 


which is 


D 
Given, b? < 4 ac, c? < 4ab апа а? < 4ас 


Equality cannot hold simultaneously 
['- a, b, с are different] 


а? +0? «c? <4(ab+bc+ca)>R<4 
Also, a? +b? +c? -ab -bc -ca 
= 26-с)? «(c-a «(a-bf |>0--н>1 


The correct option is (D) 


3, 3) of which one (1, 1) 


"x-1 (given) 
= cot 


uired area = 2x 4x82 «2x 5x 1x3 =15 


ieee 1)-f(-3) +f(-2) 
=3-14+2=4 
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Цх-2)-1(х-6) 
=> f(x)=f(x+8) 


(Sol. 17 to 18) 
f (xy) =f(x)+f(y)+xy-x-y 
Partially differentiating w.r.t. y (taking x a stant) 
f'(xy).x=f'(y)+x-1 
Putting y =1 
Г(х)-х-5(1)-х-1 
f'(x).x=3+x 
: 3 
f'(x)= +1 
Integrating both si 
f(x) =3Inx +x 
n 


few dx 


e" (ax? + bx? +0x+d)+A 
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INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong results. 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Sections. 

. Section-l is Physics, Section-Il is Chemistry and Section-lll is Mathematics. 

. Each Section is further divided into Two Parts: Part-A & B in the OMR. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers on 
OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with HB pencil for each character of your Enrolment 
No. and write in ink your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) PART-A (01-04): This section contains Four(04) questions. Each questionhas FOUR options. ONLY ONE of 
these four options is the correct answer. Each question carries +3 marks for correct answer and -1 marks 
for wrong answer. 


PART - A (05—10): This section contains Six (06) questions. Each question has FOUR options. ONE OR MORE 
THAN ONE of these four option(s) is(are) correct answer(s). 

Full Marks: +4 If only the bubble(s) corresponding to all the correct options(s) is (are) darkened. 

Partial Marks: *1 For darkening a bubble corresponding to each correct option, provided NO incorrect 
option is darkened. 

Zero Marks: 0 If none of the bubbles is darkened. 

Negative Marks: —2 In all other cases. 

For example, if (A), (C) and (D) are all the correct options for a question, darkening all these three will 
result in +4 marks; darkening only (A) and (D) will result in +2 marks; and darkening (A) and (B) will result 
in -2 marks, as a wrong option is also darkened. 


PART -B (1- 3): This section contains Three (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. Each question carries +4 marks for correct answer and there will be no negative marking. 


PART -B(4- 9): This sectioncontains Six (06) question stems. There are TWO (02) questions corresponding to 
each question stem. The answer to each question is a NUMERICAL VALUE. If the numerical value has more 
thantwodecimalplaces,truncate/round -offthe value to TWO decimal places. Each question carries +2 marks 
for correct answer and there will be no negative marking. 
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SECTION - 1: PHYSICS 
PART — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. A circular disc of radius R caries surface charge density o(r) = бо í - - 
and г is the distance from the centre of the disc. Assume that disc is in xz-pla 
axis. We have an imaginary hollow sphere of radius R and centre at (o ің, 
electric field through this imaginary sphere? 


408| сота? 272 
(A) 23 » | (B) ed 


2 
(C) 544 солН 
625 80 


of 37° with 
shown in the 
figure. Find the minimum distance between on? (Take g = 10 


2. Two particles A and B are projected in t 


m/s? and tan37° = 3 ) 
А 


Space For Rough Work 
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Paragraph for Question Nos. 14 to 16 
Aliphatic primary amines react with nitrous acid (МаМО» + НСІ) form alcohol as the major product. In 
addition to alcohol, alkenes and alkyl halide are also formed as minor products. Nitrous acid also react 
with secondary and tertiary amine, nature of reaction depends whether amine is aliphatic or aromatic. 


14. The major product obtained in the following reaction will be 
OH 


NaNO» +HCI 
0-5%С 
CH5NH5 


"(> "Q- 
OH O 

(C) OH (D) В= 
CH, 

ЕС | 


OH 
15. Which of the following product(s) will be obtained when n-propyl amine is treated with МаМО, and 
HCI? 
(A) дол (В) H3C—CH=CH, 
ОН 
(C) са (D) All of these 
CI 
16. Which of the following amine evolve № gas with NaNO;/HCI temperature of reaction below 5°C? 
(A) ДҮ? (B) or 
НзС 
(С) Ес (б) шана ы 
„NH Сн; 
H4C 
SECTION -C 
Integer Answer Type 


This section contains 7 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. How many of the following acids easily undergo decarboxylation on heating? 
О 


,COOH  H,C—COOH „©н;—СООН “сүг " 


| 
26: Н,С--С--ОН,-СООН 


НС. 
COOH Н;С--СООН СН,-ОСООН 


Space for rough work 
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3. 


A long container has air enclosed inside at room 37° 
temperature and atmospheric pressure 10° N/m? k 
between two movable pistons. It has a volume 4— 

20,000 cc. The area of cross section is 100 cm? Ww 

and force constant of springs is k = 781.25 N/m?. k 

Now push the right piston isothermally and slowly 37° 
till it reaches the original position of the left 

piston-1 which is movable. What is the final 

length of air column. Assume that spring is 

initially relaxed and length of spring is very large 

as compare to separation between two piston. 


Push 


(A) 100 cm 
(B) 75 cm 
(C) 50 cm 
(D) 200 cm 


A uniform rigid, square loop of mass “т” and side ‘?’ is free 
to rotate about an axis in xy plane passing 


releasing its instantaneous a 
(space is gravity free space) 


ace For Rough Work 
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PART — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. A gaseous mixture at 300 K and 2 x 105 N/m? pressure contains 6g of H» and 8g of H e mixture 
is expanded four times its initial volume, through an isobaric heating proc 
isochoricaly cooled unit its temperature again becomes 300 K. After that t re is 


isothermally compressed to its original volume. Choose the correct option(s). ( 


(A) Ratio of molar specific heat (y) of the mixture is 31 

(В) Ratio of heat absorb in isobaric expansion to that of h 
A 
21 


(C) Heat rejected in isothermal compression is mo 
cooling. 


(D) Efficiency of the complete cycle is аа 


6. An electron, initially at rest, is released 
wavelength of the electron when it is at 
this distance with the kinetic energy of th 
with the radius of its orbit being r, is u. Pick t 


(Bohr model) 


led with water (uw = 4/3), the бтіп = 46° 


If the cavity is filled with a liquid of refractive index u = 2, then бтп = 23? 


Space For Rough Work 
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10. 


ABCD is square as shown in figure, resistance of side AB, 
BC, CD and DA аге 80, 20, 140 апа 220 respectively. A 
point E lies on the CD such that a uniform wire of resistance 
32Q is connected across AE and constant potential difference 
is applied across A and C then B and E are equipotential. 
Choose the correct option(s). 


(A) Resistance of DE is 10Q 
(B) Resistance of EC is 10Q 


(C) Equivalent resistance across AC is Зо 


(D) Equivalent resistance across AC is 100 


Three alternating voltage sources V: = Зѕіпої, V2 = 
5sin(@t + 30?) and Vs = 5 sin(ot – 127°) volt 
connected across a resistor, inductor and capacitor 
as shown in the figure, then choose the correct 
option(s) 


(A) The maximum current in the res 


(B) The maximum current in the resistor 


(C) Effective impeda 


(D) 


ernier scale division have same length 
ision have same length as 3 main scale 


vernier B. 


is 0.125 mm. 


least count of vernier A and vernier B is 0.025 mm. 


Space For Rough Work 
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PART - B (Maximum Marks: 12) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 


INTEGER. 
200 
1. In the given circuit, the value of R so NNNM 
that thermal power generated in R will 


be maximum is 4.2mQ. Find the value 20 V 
of m. 


100 
AAAAN— —PAAAAN 


2. Velocity of an object in rectilinear motion is given as function of time by v = 
m/s and t is in seconds. Its average speed over the time interval from t = 0 sec 


is 5 m/s. Find the value of K. 


3. An open pipe 68.48 cm long and a closed pipe 58.4 cm 
producing their second overtone, and these are in un 
centimeter of these pipes. 


PART - C (Ma 
This section contains THREE (03) question s ding to 
each question stem. The answer to each ques al value has 


Question Stem 


Three conducting bodies A 
and C(hollow sphere with 
in the figure. A charge q 
52 both are open с | 


closed but S» is 


. 
. 

. 
P 


. 
. 

. 
. 


Space For Rough Work 
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Question Stem for Question Nos. 6 and 7 


Question Stem 


A uniform rod of mass ‘m=10kg’ and length ‘¢=20m’ is held 


horizontally by two vertical strings of negligible mass and 
another rod of mass ‘m’ is also held by two strings with the 
rod as shown in the figure. The tension in the string ‘A’ 
immediately after the string B and D is cut is X newton and 
the tension in the string ‘A’ immediately after the string B and 
C is cut is Y newton. (Take g = 10 m/s?) 


6. The value of X is ........... 


T. The value of Y is ........... 


Question Stem 
A monochromatic light source is kept at S 
wavelength X in a modified YDSE setup. The minim 
of d so that there is a dark fringe at O is dmin = 


value of dmi», the distance of the 274 nearest brig 
from О is X(as shown) = Кати, 


8. The value of M is.......... 


The value of K is... 
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SECTION - 1 : CHEMISTRY 
PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


i; Optically active is 
(A) CI H 
\ / 
С--С--С--С 
/ \ 
Вг H 


зМоВг(ехсеѕѕ) 
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(D) OH 
` et 
"СНз 
OH 
3. 4 mole of a mixture O, and O, is reacted with excess of acidified solution of KI. The li 


require 1 L of 2 M hypo solution for complete reaction. The mole percent of O, in 
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PART - A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. High spin complex is/are 
(А) [ғе(н,о), (B) [Fen] 
(с) [Fe(CN), | (0) [со(н,о), 

6. 


| 
1. МАН : 
A it! +P (Major) 
3. LiAIH4 (2 eq) 
4. ЊО 
О 


Choose correct option is/are 


(A) OH 
CH3 
Pis 
OH 
(B) Number stereo isomer: 


9 


Number of stereo i 


9 


2p, orbit 


Space For Rough Work 
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8. Which of the following complexes is/are shows the co-ordination isomerism? 

(АА [Pt(NH,), ІРІСІ, (B [Со(еп), | Cr(CN), | 

(с)  [Ag(NH,), ][AgCl, | (D ^ [CO(NH,), || CO(NO,), | 
9. Choose homopolymer: 

(A) Butadiene-styrene (Buna-S) 

(B) Polythene 

(C) Polypropene 

(D) Nylon 6, 6 
10. Which statement are correct about following 


СНоОН 
CH2OH 


(A) Due to presence of He 

(B) It is sucrose 

(C) Due to absenc 

(D) Left side is and ri i fructose 
This section co REE (03) que question is a NON-NEGATIVE 
INTEGER. 


ber of srivative (exc eo isomers) for the following is 


Space For Rough Work 
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2. Total number of correct statement among the following is 
(A) 
| | is aromatic 
1 
H 
(B) NO2 
BEN 
| is more reactive than for EAS reaction 
22 
N 


| : | 
In H3C C—} Cho the presence of —C— 


(D) Adiabatic irreversible expansion for ideal gas, [AS]. 


In Е- с- F the state of hybridization of radical is s 
F 


3. Total number of diastereomeric pair for 
This section contains THREE 


each question stem. The ans 
more than two decimal pla 


) questions corresponding to 
UE. If the numerical value has 


Question Stem 


For the following n along the arrow 


T(gives Tollen's test) 
(у 9) 
of R and T are x and y g respectively then 


Percent yield = 70% 


e value of x is 


5. The value of y is 
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How many of the following compounds are less reactive than 
O 


| 
H4C—C—CH;—CI 


towards SN? reaction: 
О нас CH 


N 4 
нұс“ “CHy~Cl ;HxC—CH>—Cl; Сон-о; но” CHCl 
нс 


How тапу of the following compounds give positive haloform test? 


NPE NN ЛГ quse 


Which of the following mentioned position in the given compound is more reactive towards 
electrophilic substitutions? 


How many moles of phenyl hydrazine react with glucose to form glucosazone? 


How many of the following acid liberate СО, from NaHCO; solution? 


Space for rough work 
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Question Stem for Question Nos. 6 and 7 
Question Stem 


When 2 mole of P(g) is introduced in a closed rigid 1 litre vessel maintained at constant temperature. 
Following equilibrium are established 


P(g) =Q(g)+R(g), Kc, = W mole / litre 
R(g) =S(g)+Q(g), Kc, = Z mole / litre 


R 
If pressure at equilibrium is twice the initial pressure and Gr - 2 
ед 


6. The value of W is mol/L 
7. The value of Z is mol/L 


Question Stem for Question Nos 
Question Stem 


t=0, 1M 


8. The value of W is 


The value of Z i 
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SECTION - Ill : MATHEMATICS 
PART — A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


2 
1. ІМ 33" A X 2x) is equal to 
0 


Z 0 Ur 2 
NOOR 


2. Assume that P = {(x, y) : x? + 2y? = 10} and Q = {(x, y) : y= 
then minimum positive integral value of c is 
(A) 3 
(B) 4 
(C) 5 
(D) 10 
3. The locus of the centre of the circle whic line x 26isa 
curve whose directrix is 
(A) x21 
(B у-9 
(С) у--4 
(D) х= 9 


1, 2, 3, 4, then f(6) is 
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PART — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


dx (where k е R) is 


k 7-1 АХ -1 д-х 
5. The value of definite integral [7 (ап Ө ES x) 
Мап е + tan” e* )le* +e 


(A) 5In2(2tan" e*) 


(B) independent of k 


(C) dependent on k 


D Тїрр 
(D) 2 
6. Let g(x) be a cubic polynomial with leading coefficient uni 


squares of the roots of x? + x + 1 = 0, then 
(A) 0(3) is a prime number 
(B) last two digit of (g(1))®° are 49 


(C) when (9(2))2022 is divided by 5, rem 


(D) g(x) = 0 has all 3 roo 


7. Let P and Q be two sq order 3, then 
CORRECT? 


llowing statement is/are always 


PQP' is 


w symmetric matrix 


rix and Q'5 is also skew symmetric matrix 


Space For Rough Work 
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8. A tangent Їл is drawn to the curve x? — 4y? = 16 at point A in first quadrant whose abscissa is 5. 
Another tangent L2 parallel to Lı meets the curve at B. L3 and L4 are normal to the curve at A and B 
lines L1, Le, Ls, La forms a rectangle, then 


(A) equation of normal at B is 12x + 10у + 75 = 0 


2400 
61 


(B) area of rectangle Li L2 Ls L4 is 


(C) radius of largest circle inscribed in the rectangle is 28. 


461 
4109 
2 


(D) radius of the circle circumscribing the rectangle is 


9. The integral point satisfying |z — 1| + |z + 1| < 6 in the argan 
minimum (where o is complex root of unity) is/are 


(A) (2,0) 
(B (1,2) 
(C) (3,0) 
(D (0,2) 


10. then for x e [1, o) which of the 


Space For Rough Work 
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PART - B (Maximum Marks: 12) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. 


Т, If P is the number of ways in which а person can walk up а stairway which has 11 steps if he сап 


take 1 or 2 steps up the stairs at a time, then 5 is equal to 


2. In a triangle ABC, side AC = 4 units and sin A sin B + sin B sin C + sin С sin А 


or the triangle ABC, then 2 is equal to 


B 


3. If p is the least positive integer which satisfies the equation |x — 
and q is the minimum value of sin? x sin x + 1 and ais the o 


((2021)°°? _ 1) х2 + (р - (202 )x — 1, then the value of 


PART - C (Maximum Mar 


This section contains THREE (03) question stems. 
each question stem. The answer to each question i 


Question Stem 


P J-j21 te the determinant of 


; otherwise 


Let An = [Ai] be a n x n matrix su 


matrix An 


4. If k = 2, then 


bsolute value function 


Space For Rough Work 
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Question Stem for Question Nos. 6 and 7 


Question Stem 


Let Ai, A2, As, ..... Ai2 be a regular polygon of 12 sides whose centre is origin. Let the complex numbers 
representing vertices A1, A2, As, ..... An be 21, 22, 23, ..... 212 respectively. Let OA: = OA? = OAs = ..... OAi2 = 
1 (where O is origin) 


6. The value of |А: A2| х |А: Аз| x |А: A4| x ..... [A1 A12] is equal to 
7. The value of |А: А2]? + |А: Аз]? +..... А: Ал is 


Question Stem for Question Nos. 8 апа 9 


Question Stem 


Suppose 12 students of a class are asked a question successively in 
known the answer. Assume that none of them are aware of the a 
the following 

8. If the probability that 6t" student to be asked the question w the answer is k, 
then 99k is equal to 


If the probability that 1** and 1218 student К 
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Q. P. Code: 100182 
ANSWERS 


9 4 3. 6 4. 2023.00 
1348.00 6. 12.00 7. 24.00 8. 04.00 
9.00 
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Answers & Solutions 


Sol. r 


NE J 


рр ЗУУ? 22222297 


” 


Charge on circular part 
а= ө()-2лг-аг 


(4/5)R 3 
= | 2109 pem dr = 
т R 


272 
4-3. 
80 
2. C 
Sol. The path rojectile motion is a straight line. The 
vertical ce B will travel horizontal with respect to A. Hence 


ET 


5. A,B, D 
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оппо 3x542x8 21 


So. f 
j n, +N; 32 5 
ір 
ІЗ “ұға 


Let initial volume and pressure are Vo and Po respectively 
Heat absorb in isobaric expansion 


Q, = 108200) = 9.8P, V, 


Heat rejected in isochoric cooling 
G= 1 GR.) = 6.3P, V, 
y- 


Heat rejected іп isothermal compression Оз = nRTo/n4 = PoVo/n4 


Efficiency = 
О, 930 


6. A, D 


e cavity will not have any effect on the deviation. 


A B 
d E to be equipotential 
_ Вес. 
АВ Нас 
(22+x)x32 8. 0---Ё С 
Х 


(54-х)х(14-х) 2 
Solve to get: х-100 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023 (RBT-4)-Paper-1-(PCM) 22 


9. A, C, D 


Sol. (2- 1? £j = Fo 
e 3 


V, = Ssinot, (à 8) ot + 30°), V4 =5sin(wt – 127°) 
Мах = N21 volts 
V. \/21 


[лах = — = == = 3 amp 


10. B,C, р 


Sol. ForA, 1V= 45 -0.7 mm 


Least count of A = 5 – 0.7 x 7 = 0.1 mm 


For B, 1V = = = 0.375 тт 


Least count of B = 2 – 0.375 х 5 = 0.125 
Difference = 0.125 — 0.1 = 0.025 mm 


P 
1 4 
So. R- 1680 
70 
2 4 


Sol. v = 41 – 3E? 
S = 2t?-t84+C 
When v = 0, 


+2e) 4(/; 


=2cm 


4. 288.00 


5. 32.00 


Sol. (for Q.4-5): 
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Mathematics PART - Ill 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


ЅЕСТІОМ – A 
Single Correct Choice Type 


out of which ONLY ONE is correct. 


1. 


2x 
If f(x) = ЕБ , g(x) = |sin x| — |cos x| and ф(х) = f(x) g(x) (where [.] denotes the greatest integer 


function) then the respective fundamental periods of f(x), g(x) and (x) are 


(A) п, л, л (В) л, 27, л 
(C) x, 85 (D) т, 2^ 


/2 
| sinx log(sinx)dx is equal to 


a 


0 
(A) log.(e/2) (В) log2 - e 
(C) loge((2/e) (D) loge - 2 
The value of [t'GoF Coax - [ноо Р" одах is equal to 


(A) f(x) F(x) — f"(x) F"(x) + c (В) f'(x) F(x) — f(x) F'(x) + c 
(С) f(x) F'(x) — F(x) (X) + c (D) f'(x) F"(x) — F'(x) f"(x) + c 


Space for rough work 
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When S1, S2 both are open capacity of the system is Сі. Then Сі. 
4ngg (SR)(R) 
УА (4ngg4R 
(ЗАА) (4ле4Н) 
17 4лво(3В)(В) 
(SR - R) 


+ 4neg 4R 


(4ngR |2 16 
om | _ (4ng9R)(3.4) 


ЕР 11 


48nz, 


С, = 
ан 


When Si is closed but 52 is open capacity is C2. Find Со. 


4neg(3R)(2R) 
s (ane AR 
|. (3R-2R) пан) _ (AnegR)(6)(4) _ 48ne9R 
2 4ne9(3R)(2R) 2. aR (6 +4) 5 
(ЗВ — 2R) 0 
When 52 is closed but S: is opened capacity is Cs. Find Сз 
4ngg(2R)(R) 
яву СЗ йлнд 1 
* Ane (2R)(R) 44лє 48 в 
(2R - R) : 


When both 5: and 52 are closed. Сарасі 
Сл = 4 neo4R 
C4 = 16 neoR 
25.00 
25.00 


(for Q.6-7): 
When B and 


if path difference = 1/2 


The bright fringe is formed at P if the path differnece = A 
Ax = 5О+Р - SOP =A 


(о) (Б Ба?) 
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2 2 2 
Бары loh ®=® | 
2D? 2D? 2D? 
x d (х-4у . 
2D 2D 2D 


х=2 м = З бітіп 
SECTION - 2: CHEMISTRY 


PART-A 
1. D 
Sol. Due to absence of plane of symmetry. Option (D) is optically activ 
2. A 
Sol. 


СНзМоВг 


NaSO; — 
1=2х [mole], 


of % О, = 1 «100 = 25% 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023 (RBT-4)-Paper-1-(PCM) 25 


4. 


Sol. 


Sol. 


С 


XeF, ——>linear 

ICI; ——>square planar 

XeF; —— square pyramidal 
XeF; ——» pentagonal planar 


А, B 


A and B are high spin complex [NO pairing] C and D are low spin complex. 


ination isomerism. 


H 
Structure is of sucrose which is non reducing sugar due to absence of Hemiacetal group. 


PART - B 
4 
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50.  H5c—QI CH3 Нз СНз 


Cl 


2. 3 


So. F- С- F — hybridization sp? . 
F 


i 
-С- group stabilize the radical. 


| | -->- Aromatic 
i 
H 
NO2 
Хы 
> -->-Ғог EAS 
22 
№ 
[^S], ыт > 0 for adiabatic irreversible pr 


3. 4 


Sol. Number of diastereomeri 


И [Маз | осн = [M]. -cac-He40 gram/mole 
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Sol. 


10 1 
Ж [Мое]. cock x x 
„моео О ТОЕ 
4 100 40 
7 80 
„Мое of AS 
AS oi 202100 
..Mass of Н-2 04022 72| 
40 100 
х = 10.08g 
Mass of T = - x50, 80 , 70 аа) 
a 100-100 “10 


01.00 
04.00 


(for Q. 6 to 7): 
P= Q+ R 


2 0 0 

2-х x+y x-y 
R= S+ Q 

Х 0 0 

x-y y у+х 
2-х+х+у+х-у+у= 4 
х+у= 2 
к 

х+у 5 3 


Hence, x =1.2 
y = 0.8 


Ke, = М = 


.. (1) 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023 (RBT-4)-Paper-1-(PCM) 28 


х 
ғ 


2Y у= ... (2) 
2 


3 
A, =a, -[x+y +z] 


x 


0.1=1-[x+y+z] 
X+y+z=1-0.1=0.9 ... (3) 
A, = 0.1 M B, = 2x = 0.36M 

C, = 3y = 1.08 M D, = 0.36 M 


PART-A 


1. C 
1 
Sol. Let (х2 + 2х)з =y => х2 + 2х + 1 = уз + 1 х= -1+(у? +1 
2 2 
[(£7 Gd +14 FOO) dx => ЇГ Оох 
0 0 


dX у. ; 
Let f(x) = t> x = f(t) > au (0 ; (ға 


2 2 
> [(f 00 +14 £00) ах -2 (2)- од 
0 0 
2. B 
So. 10 т2+5-с2<0 
Thus с2 > 15 


120 
x(x —1)(x -2)(x -3)(x - 4) 
120 
_ 6x5x4x8x2 
||. 120 


= f(6) = 0 


k 5-1 aX -1 aX х 
n 
бі (| SSS ose) 8" ition greg 
„Чап e" «tan! e*) ө?* «1 
an e? 1 
2-4 (нал те”) 
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Sol. 


Sol. 


Sol. 


Sol. 


A,B 


o? =x = a = x replace x by Vx їпх?+х + 1 = 0. We get g(x) = х3 + 2x2 + x - 1 
= 9(3) = 47 > g(1) = 3 = 350 = (10 – 1)25 = 290102 +... 9C, 10? + ?C, 10-1 
=> g'(x ) > 0 Vx eR .. g(x) has only 1 real root 


C,D 


(РОРТУТ = PQTPT = РОРТ is not symmetric 
(РО – QP)" = ОТРТ – P'Qr 

a-pIÉT- = О = adj P 

> (adj (PT) – О)! = (adj (PT) – adj P)" = adj P — adj P" 
and Q = -PT 2 Q = Р 2 Q is also skew symmetric 


A, B, C, D 


Equation of L: 
Bx-Axyx S eB 
2 


5x – бу = 16 

г. Equation of tangent of B 

5x — 6y = -16 

г. Equation of normal at A 
75 

бх + 5y = 2 

г. Equation of normal at В i 


+1 (4 using Leibnitz Rule 


о z) x XG0-fO0 2х 


2 х° x? +1 


- 09,1), 
i ) f (x) 


both sides, we get = =In(x? +1) 
х 


PART – В 


9 


Let x1 be the number of times he took 1 step up the staircase 
Let x2 be the number of times he took 2 step up the staircase 
X1 + 2X2 = 11 
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Number of ways 


| 
x1 21 x2-26 1,2,2,2,2,2 клан 
115! 
4 1,1, 1, 2, 2, 2, 2 a 35 
X1=3 X2 = sl; lI; бу £; е, 4141 
1,1,1,1,1,2,2,2 8! 56 
Хі = 5 х = З 31, Ty 1, 1, б, c, СҮРЛЭН 
9! 
X1=7 X2=2 1,1,1,1,1,1,1,2,2 — = 
2!7! 
10! 
Хі-9 X2=1 sni fo 
x1 = 11 Хг-0 


501 2 sin A sin B + 2 sin B sin C + 2 sin C sin A = 
cos(A — B) - cos(A + B) + cos(B - С) - 
=> cos(A — B) + cos(B — C) + cos(C — A) + co 


=> cos(A + В) + соѕ(В - C 


= cos(A — B) + cos(B 


Sol. 


-1 
(2021)? 1 
k 1 0 
1k 1|->Вз-КВ>-1В! 
отк 


Similarly, A, = => B4 = КВз- Вг 


k 10 0 
1k 10 
01k 1 

1 k 


Thus, Bn = KBn-1 — Bn -2. If k = 2, Bi 22, В = З, Bs = 4, Ba = 5 
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Sol. 


Thus, B2022 = 2023 

If k = 1, Bn = Bn-1 — Bn-2; Bi = 1, Вг = 0, Вз = Вг – В: = 14, B4 = Вз – Вг = –1 
Bs = Ва — Вз = 0; Be = 1 апа it goes on 

Ben+1=1 ; БВвп+2= 0 ; Ben. 3 = 71 = Веп-4 = –1 ; Ben+5 = 0 ; Ben = 1 


2022 4 
Thus, У, В, = 52022 = 1348 
k=1 


12.00 
24.00 


(for Q. 6.-7): 
Z1, 22, Z3, ..... Z аге also the roots оҒ212- 1 i.e. 12" roots of unity 
22-1-(2-21)2-22)2- za) ..... (2- 712) 
2-1 

7-1 
1%2%22%..21-(1-21(1-23(1-24)....(1-212) 
Putz = 1, 12 = |1- 22| |1 — 23| |1 — Za ..... |1- 212| 


=> |22— zi? = |z1|2 |(e2""2 — 1)? = 22 біп? = > |А: Aof? + | 


=(Z-Z,)(Z-Z,)(Z—Z,).....(Z-Z +2) 


= 4| sin’ T | gin? 2 T 
12 12 12 
= 2(11 - (-1) = 24 


04.00 
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INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong results. 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Sections. 

. Section-l is Physics, Section-Il is Chemistry and Section-lll is Mathematics. 

. Each Section is further divided into Two Parts: Part-A & B in the OMR. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
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OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with HB pencil for each character of your Enrolment 
No. and write in ink your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


PART-A (01 —06): This section contains SIX (06) questions. Each question has FOUR 
options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 

Full Marks: +4 If only the bubble(s) corresponding to all the correct options(s) is (are) darkened. 
Partial Marks: *1 For darkening a bubble corresponding to each correct option, provided NO 
incorrect option is darkened. 

Zero Marks: 0 If none of the bubbles is darkened. 

Negative Marks: —2 In all other cases. 

For example, if (A), (C) and (D) are all the correct options for a question, darkening all these 
three will result in +4 marks; darkening only (A) and (D) will result in +2 marks; and darkening 
(A) and (B) will result in -2 marks, as a wrong option is also darkened. 


PART - A (07 —10): This section contains TWO (02) paragraphs. Based on each paragraph, 
there are TWO (02) questions. Each question has FOUR options (A), (B), (C) and (D). ONLY 
ONE of these four options is the correct answer. Each question carries +3 marks for correct 
answer and -1 marks for wrong answer. 


PART - B (7- 3): This section contains THREE (03) questions. The answer to each question is a NON- 
NEGATIVEINTEGER. Each question carries +4 marks for correct answer and there will be no 
negative marking. 


PART - B (4— 9): This section contains SIX (06) questions stems. There are TWO (02) questions 
corresponding to each question stem. The answer to each question is a NUMERICAL VALUE. If 
the numerical value has morethan two decimal places, truncate/round -offthe valueto TWO decimal 
places. Each question carries *2 marks for correct answer and there will be no negative 
marking. 
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2 
If f(x) = ах? + bx + ciis such that ІЮ0| <1, V x e [7 1, 1] and g(x) = [f(x)], x e [1, œ], then (во 
1 


is 

(A) less than or equal to = (В) greater than or equal їо 7 
5 | 1 5 

(С) less than or equal to — 3 (D) lies between — 3 to 3 


Let (-5) = — 1, ҚО) = 0, (5) = 1 be a continuous and twice differentiable function, then 


2 

(А) |Р(915<1Ухе E! d (B) |f"(x)| = 1 for atleast one x є (-5 z) 
С) |f’(x)| 2 1 V x 22 d D) [f"(x)| « 1 for atleast one x (-5 z) 
(C) 1%) ЗЕЕ (D) б) Е 

coe 
| _ dx equals (x > 0) 
х“ J6x® — 4x? +2 

6 ,,3 6 ,,3 
(А) AS +2 c (B) = +2 c 

X X 
6x® - 4x? +2 6x? —4x3 +2 

Ге e 35:10 D) ^_^ ^6 
(С) буз (О) E 


n/3 
The value of | |/3 tan x Јах (where [.] denotes the greatest integer function) is 
0 


T 4 2 
(С) p den (=| (D) none of these 
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SECTION - 1: PHYSICS 
PART — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. Two stars Sı and S2 of mass M each are moving in circular orbits about their со 
mass 'O' due to mutual gravitational force of attraction. The separation betwee 
asteroid of mass m(m ««M) is in a coplaner circular orbit about same centre 'O' 
the asteroid is also moving in a circular orbit with same angular speed. Negl 
asteroid compared with R. Then choose the correct option(s). 


3 
(A) Time period of revolution of stars and asteroid is өд, 


(B) Radius of the circle traced by asteroid is 24/3 R 


—5GMm 


(C) The total energy of the asteroid is ISR 


x = 13 – 612 -96t +37, where x is expre 
represent(s) the motion of the particle? 
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3. 


A flat circular annular disc of mass M, outer radius a and inner radius b. The measured value of M, 
a and b are, M = (0.30 kg + 0.0003 kg), a = (4 cm + 0.001 cm) and b = (2 cm + 0.001 cm). Then, 


(A) Percentage error in the calculation of a and b are in ratio 1 : 2. 
(B) Percentage error in the calculation M is 0.196 


(C) Percentage error in the calculation of moment of inertia of the disc about a 
through the centre and perpendicular to the plane of disc is 0.1696 


passing 


(D) Percentage error in the calculation of moment of inertia of the disc ab 
through the centre and perpendicular to the plane of disc is 1.696 


When a yellow light of wavelength 6000 À from a sodium lamp falls on 
negative potential of 0.30 volt is needed to stop all the electrons from reachin 
choose correct option(s). 

(A) Work function of the given photocell is 2.5 eV (appro 
(B) Work function of the given photocell is 1.78 eV (ap 


(C) A negative potential of 0.6 Volt will be need 
wavelength X. = 4000 A is used 


if light of 


(D) A negative potential of 1.32 Volt 
light of wavelength à = 4000 Аі 


10g of ice at 0°C is mixed with 5g of steam heat of fusi 
latent heat of vaporization of 
following is/are correct? 


ice is 80 cal-g^! and 
rium is reached then which of the 
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6. In the figure shown the reading of voltmeter are Vi = 
80 V, V2 = 90 V and Vs = 30 V. Then choose the 
correct option(s). 


Е = £o sin[90nt + (x/6)] 


(A) The peak value of current is 20N2 ampere. 
(В) The peak value of emf is 10042 volts. 


(C) Тһеуаше of L, is ——H 
20т, 


(б) The value of C for which the circuit will produce maximum heat i 


PART — A (Maximum Marks: 
This section contains TWO (02) paragraphs. Based on each par. 
Each question has FOUR options (A), (B), (C) and (D). ONLY C 
answer. 


Paragraph for Questi 


A semi-cylinder made of a transparent plastic h 
of u = 5/3 and radius of R = 30 cm lies in vacuum. 
incident light ray perpendicular to the flat side of the s 
height ‘h’ from the axis of symmetry. (t 
Now answers the following questi 


7. What is the maxim i ave the other side of the semi- 


is u= J2 , the value of ‘h’ is chosen such that total 
then time for which light remains inside the cylinder, is 


(B) 2x10%s 


(D 8x10%s 
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Paragraph for Question Nos. 09 and 10 


Consider a rope AB of non-uniform density as shown in the figure. If we consider 
direction A to B as the direction of increasing y, with y = 0, at A. The linear mass density 


3 
of rope is given by н 1) но, Where po is a positive constant and 7 is length of the 


rope. Now one pulse is produced at the lower end A. Then answer the following 


questions 
9. The time to move the pulse from A to B. 
£ 
(A) = (B) 
g 
L 
(C) ipm (D) 
g 
10. Acceleration of the pulse when y = //4. 
(A) g/4 
(C) g 
PART – 2) 
This section contains THREE (03) questions. ion is a NON-NEGATIVE INTEGER. 
1. Two rods each of length 5 triangle having base of length 


Le. Co-efficient of lin while for rod of length Li 


is 25 x 109 /^C. Fi s same when the temperature of 


3cm 


— —1— 


O 


80 ст 248 cm x 


irror, refraction from the slab 
find the distance x (in cm) 
urface of slab. 
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3. A train moving towards a hill at a speed 144 km/hr, sounds whistle of frequency 300 Hz. Wind is 
blowing from the hill with a velocity 360 km/hr at an angle of 53° with the railway track. If the speed 


of sound in air is = m/s, then find the frequency (in Hz) heard by a man on the hill. 


PART — B (Maximum Marks: 12) 
This section contains THREE (03) question stems. There are TWO (02) questions corresponding to each 
question stem. The answer to each question is a NUMERICAL VALUE. If the numerical v. 
than two decimal places, truncate/round-off the value to TWO decimal places. 


Question Stem for Question Nos. 4 and 5 
Three particles each of mass 'm' can slide on fixed frictionless circular track in the 
same horizontal plane as shown in the figure. Particle m: moves with velocity vo and 
hits particle m2, the coefficient of restitution being e = 1/2. Assume m» an 
initially in rest and lie along a radial line before impact and the sprin 


unstretched. The velocity of ms when extension in the spring is maxi 
and the maximum extension in the spring is Y meter. (Take vo 


= 5kg/(N/m)) 
4. The value of X is ........... 


5. The value of Y is ........... 


uniform horizontal magnetic field 
shown in the figure. The curre 
value of yo is X meter when lo 


side AB from its equilibri 
time period of its osci 


for Question Nos. 8 and 9 


Q is placed as shown in the figure. 2Q 


is placed on the axis of ring at a distance d 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


ІТ-2023 (RBT-4)-Paper-2-(PCM) 7 


SECTION - 1 : CHEMISTRY 
PART — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. Among the following intensive properties are 
(A) Есі 
(В) Ез 


(С) Normality 
(D) Entropy 


2. Which of the following solution is/are hypertonic at constant 
dissociation? 


(A) 0.7 M glucose 


(B) 0.3 M Ма,РО, showing 90% disso 


Il 
(C) 1M H- C- OH showing 30% associ 
(D) 0.5 M MgCl, showi 


3. In isothermal compre 


an show geometrical isomerism 
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5. Which of the following pairs of compounds is/are identical? 
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PART — A (Maximum Marks: 12) 
This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02) questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct 
answer. 


Paragraph for Question Nos. 07 and 08 


An orange solid (A) on heating gives a green residue (B), a colourless gas (C) and water va 
gas (C) on passing over heated Mg gave a white solid (D). (D) on reaction with water gav 
formed black precipitate with mercurous nitrate solution. 


The dry 


7. Select the incorrect statement 
(A) The central atom (s) of the anion of solid (A) has sp? hybridization. 
(B) The orange solid (A) is diamagnetic in nature. 
(C) The anion of orange solid (A) is oxidizing in nature. 
(D) All metal oxygen bond lengths are equal in anion o 
8. Which of the following is false for the gas (E)? 


(A) It gives a deep blue colouration wi 


(B) It is oxidized to a colourless gas alyst Pt/Rh in 
air. 


(C) It gives the same ga 


It gives black p 


(D 


9. What is "C"? 
(А) РЫС, (В) BaSO, 
(С) Ваѕо, (D) PbSO, 
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10. What is “В”? 


(A) CdS (B) PbCrO, 


(C) ноо (D) К, | Co(NO, ), | 


PART - B (Maximum Marks: 12) 
This section contains THREE (03) questions. The answer to each question is a NON-NE 


Il Il 
1. Number of co-ordination isomerism for the complex PUNE, AL 2 is (in 


2. Number of stereo isomers іп the complex | Ма,О,С, | [where а, b 


3. The following equilibrium are established in mixing of two ga 
constant temperature T. 
3x (g) = хь (9), K, =1.6 аш? 


х, (9) +у(9) = хәу(0), Ke = 2 айт”! 
When х, (0) and y(g) are mixed in 2 : 1 m 
found to be 1.4 atm and partial pressure 


PART - B (M 
This section contains THREE (03) question stems. 
question stem. The answer to each 
than two decimal places, truncate/! 


) questions corresponding to each 
If the numerical value has more 
S. 


A reaction is said to be fi ration of reactant. Let us consider a 


reaction 


Ther ion i i z а- х) and integrated rate equation for given reaction 
initial concentration and (a — x) = concentration of A after time 


f compound A is a first order reaction. If 75% of A is decomposed in 100 
r 90% of the compound to decompose? 


nsider a reaction A(g)——9»3B(g) + 2C(g) with rate constant 1.386 x 10^ min”. Starting with 
les of A in 12.5 litre vessel initially, if reaction is allowed to takes place at constant pressure 
8 K then find the concentration of B after 100 min? Саи = 0.25 | 
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Question Stem for Question Nos. 6 and 7 


0.257 g of an organic compound is analysed for nitrogen by Kjeldahl’s method. The ammonia evolved was 


absorbed in 50 mL of 0.1 М HCI which required 23.2 ml of A NaOH for the complete neutralization. 


6. What is percentage of ‘N’ in the compound? 


7. In Carius method of estimation of halogen, 0.15 g of an organic compound gave 0. 
What is % of Bromine in the compound? 

[Take : Мә, = 188 g/mol; My, = 80 g/mol] 
Question Stem for Question Nos. 8 and 9 


EMF of a cell corresponding to the reaction: 
Zn(s) + 2H* (ад) —— Zr** (aq)[0.10 M] +H, (9) | [1.0 atm] 


2.303RT _ 


is 0.61 V at 25°C. Also, at 25°C, ES =-0.76 V. | 


n?* /Zn 


8. The pH of solution in cathode chamber іѕ......... 


AG of the above cell reaction is y,' then the 
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Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


X 
The value of іт, EOX tim (14 7] is 
х>-4 x +4 X00 x? 
(A) greater than 3 (B) greater than 4 


(C) greater than 5 (D) less than 6 


If [x] represents the greatest integer less than or equal to x, then which of the following statement 
is true 

(A) sin [x] = cos [x] has no solution 

(B) sin [x] = tan [x] has infinitely many solutions 

(C) sin [x] = cos [x] possess unique solution 

(D) sin [x] = tan [x] for no value of x 


Let f and g be functions from the interval [0, со) to the interval (0, o») f being an increasing function 
and g being a decreasing function. If f {g (0)) = 0, then 

(A) f {g 69) =f {g (0)) (B) g (f 69) < g (f (0)) 

(C) f (g (1)) 2 0 (D) none of these 


If f(g(x)) is a one-one function, f: R > R and g: R > R, then 
(A) g(x) must be one-one (B) f(x) must be one-one 
(C) f(x) may not be one-one (D) g(x) may not be one-one 
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SECTION - 1 : MATHEMATICS 
PART — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


MORE THAN ONE of these four option(s) is (are) correct answer(s). 


n i 
1. If the value of limit ; lim | n+1 сул is L, then (where [.] denotes greatest i tion) 
fum mia К! 
па ЕЗ 
А = 3 В = 4 
e | [L] S [L] 
[L]--[L - t] | 
С Eres D 
(C) | 210] (0) 
2. Suppose that the function f : А > В and g : R > R satisfy 2x + y + b, then if 


function g(x + f(y)) = k1(x) + К2(у) + Кз, then 
(A) 2ki + ke = 1 


(С)  ks—ki =0 


3. me "С оа ее ИРИ i 
(A) coefficient of x" i of x^ in (1 — (1 — (1 + x)")™) 


(C) coefficient t of x" in (1 — (1 + (1— x)")m 


4. Given an r of words of n letter which contain even 
number 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023 (RBT-4)-Paper-2-(PCM) 13 


5. For each integer n 2 1. Let TERN ee 1 logn and b, =a, — 1, then 
2 3 n n 
(A) амы > ân (B) амы < An 
(C) бын > б, (D) бын < б, 
6. Let point A is taken on line x + y — 9 = 0 and B and C are taken on circle 2x? + 2y 120 
such that line AB passes through centre of circle and ZBAC = 45°, then ran inate of 


point A is superset of which of the following? 


(A) [3, 4] (B) [2, 4] 
Зл 
© fa (D (155 


PART — A (Maximum Mark 
This section contains TWO (02) paragraphs. Based on each pa 
Each question has FOUR options (А), (В), (C) and ( 
answer. 


7. Which of the following is 
(A) Ps (1 4, 3) =P, 


(C) 
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Paragraph for Question Nos. 09 and 10 


Let consider lines < 29 Ян -2° апа 2х + 5у -2 + 47 = 0 = 2х+у+2 +7 
9. The shortest distance between both given line is 
(A) 2430 
(B 3,30 
(C) 430 
(D) 475 
10. Equation of plane parallel to both of lines and which lies mid the lines 


(A) 2x + 5у-2+2= 0 
(B) 2x—-5y «z- 220 


(C) 2x + 5y-z-220 


ion is а NON-NEGATIVE INTEGER. 


e its centroid and orthocentre 
kR?, then k is equal to 


e passing through (1, 2) with the 
ries in the range of 0 < a x 6, then 


ace For Rough Work 
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PART — B (Maximum Marks: 12) 
This section contains THREE (03) question stems. There are TWO (02) questions corresponding to each 
question stem. The answer to each question is a NUMERICAL VALUE. If the numerical value has more 
than two decimal places, truncate/round-off the value to TWO decimal places. 


Question Stem for Question Nos. 4 and 5 


If the abscissa and the ordinate of on equilateral triangle are the roots of aix? + bix + сі = 0a 


aex? + bex + C2 = 0, then if К, EE =0 (where R is the circumradius of trian 


а, а, 
аге coprime to each other), then 


4. Value of ki is 
5. Value of Кг is 


Question Stem for Question Nos. 


As is shown in figure, Р(х, yo) is a moving point on 


y? = 2x, point B and C are on y-axis, and the side 
touches the circle (x — 1)? + y? = 1. 


abola y = 12 – x? 


ral triangle having base as x-axis and side length 


ace For Rough Work 
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QP Code: 100183 
ANSWERS 
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Sol. 


Sol. 


Sol. 


Answers & Solutions 
SECTION-1 : PHYSICS 


PART-A 


A, B, C, D 


For the stars 


"m EJ li) 


The asteroid should be equidistant from both the stars. 


2GMmX 2 л 
aa = ХО ...(ii) 


From (i) and (ii) 
X = 24/3R 


Total energy = — 2 


А,В,С 


x = В – 6t? – 96t + 37 
v = ЗЕ - 12t - 96 
а= 6t - 12 

att=0,v=-96 


x100 = 0.025% 


a +b? 


, 2(4)(0.001) + 2(2)(0.001) 
20 
01 4 0-008 +0.004 , 0016 


20 
pole les 


B,D 


As we know that, 
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ne =ф+К= 12200 = +v,, where ф is in electron Volt and A is in А 
When light of wavelength à = 6000 A is used 
12400 : 
—— = $40.32 ф = 1.77 = 1.78 eV (approximatel 
600027 ф (арр У) 
When light with wavelength à = 4000 A is used 
12400 =o+eV 
4000 
> eV = (3.1 – 1.78) e volt = 1.32 eV 
=> V = 1.32 Volt 
5. B,C 


Sol. Heat gain by ice to melt = mL: = 10 x 80 = 800 cal 
Heat gain by 10 g water to raise its temperature from O?C to 10 
Total heat gain = 1800 cal 
Mass of stem converted into water 
2. 1800 =m x 540 > m = 3.33g 
2. equilibrium temperature 100°C 
Amount of water = 10 + 3.33 = 13.33 0 
Amount of steam = 5 – 3.33 = 1.67 g 


6. А, B, C, D 
So. (А) ims = » = 20 amp, ірек = 2042 атр 
(В) Ems = (40): + (40-10)? 
(С) wLims =90 > L= 


(D) For maximum h 


Sol. i "m 
: Rsin(90*-C 


=1 (C > critical angle) 


nce travel in semi-cylinder 


4 = 2428 = (242)(30) = 6042 ст 


6042 10-2. 60/210? 120x107 
Cm 3x108 3x10° 
42 


= 4x10? s (Cm — speed of light in the medium) 


Time = 


9. D 
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10. D 


Sol. (for Q. 9-10): 
dm = рау 


js) 


Velocity of wave 


Shift due to slab, s — 2 EH 21cm 


For final image to form at О, ray should retrace its path after reflection from mirror. So, l2 should be 
at centre of curvature of mirror i.e. 
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Sol. 


Sol. 


7434x220 
x = 10cm 


2100 


vw — velocity of wind 
vs > velocity of sound 
vs.SinO = vw sin 539 


: e (s) 100 4 3 

5110 = = х— = 
vg\5) (400/3) 5 5 

0 = 37° 

ба У,Сс050-Уу,,С056537 
Vg COS0 - vy COS53° - v4 


| -200%7 = 2100 Hz 


06.00 
15.00 


(for Q. 4-5): 


By the conservation of linear momentum between m: and restitution 


: ) КҮРЕУ 
velocity тә just after collision —2 . 


m2 and ms 
and energy 


After the collision, the maximum extensi 
about O become same. Now by cons 
conservation 


, 


Velocity of m2 = 2Ro = 32 


Velocity of ms = Ro = 


X X х х х хрх 


y downward. 


09.00 


15.00 


(for Q. 8-9): 
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Difference of potential energy of two configuration when point charge is at rest at a distance d to 
when it passes through centre. 
The energy of oscillation system 


СО 2KQ? жа? аға 
84/682 +42 3R 12лє,В 
[Im-n|212-329 
Force between the ring and the charge particle 


2 

p. | 2КС7 1, 
ЗА? 

5 


eq — 


| "C f Sg MR? 
Hence time period of oscillation is T = ттан. 


М М 


1. А,В,С 

Sol. Есі, Ёсе and normality are intensive prop 
2. B,C 

Sol. [Toss Памһасі<СхВхТ 


=ix0.4xRxT 
= [1+ (п 1)о |х0.4хА 
=[1+0.8]x0.4xR 


=1.8x0.4xRx 
= 0.72 RT 


[Tops Um M 


) have greater osmotic pressure then given solution. 


thermal ideal gas compression as volume decrease. Hence, W is +ve, AH is zero, 
is – ve and AE is zero 


I 
Sol. CH, - CH, - CH, – C-H will show geometrical isomerism. 
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Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 12 to 13 


Read the following write up carefully and answer the following questions: 

If f: R — R and f(x) = g(x) + h(x) where g(x) is a polynomial and h(x) is a continuous and differentiable 
bounded function on both sides, then f(x) is onto if g(x) is of odd degree and f(x) is into if g(x) is of even 
degree. To check whether f(x) is one-one we need to differentiate f(x). If f'(x) changes sign in domain of f 
then f is many-one else one-one 


12. f: R >R and f(x) = ах ay? + asx? +... + агл. 12" * ' — cot x where 0 < a; < ag <... «Аль, 
then the function f(x) is 
(A) one-one into (B) many-one onto 
(C) one-one onto (D) many-one into 
4 
13: азама ee ыс. +2 then {00 is 
x* +X4+1 
(A) one-one into (B) many-one onto 
(C) one-one onto (D) many-one into 


Space for rough work 
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3 2 
4 1 — OH 
8 will show geometrical isomerism 
5 
6 7 
5 A 
Sol. Cl CH3 
H Cl 
CH3 сі H 
H CH3 H are identical. 
Cl , CH3 

6 А, С, р 
Sol. (A) £ = 0, then m #1. Hence, (A) is incorrect. 

(B) It is the correct set. 

(C) 

(D) 
7 D 
Sol. sp? 

о | о 

S 
W paired. So, diam 


Sol. 
lue colouration) 


(NH, )CI 4 (white) 


ppt.) 
CdS and As,S, are yellow 
oluble in Yellow Ammonium Sulphide 


BaSO, are white ppt. 

BaSO, Insoluble in mineral acids 
BaSO, soluble in mineral acids 
So, C is BaSO, 

7. A is CdSO, 
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CdS[B] “+ Cd** (ад) + S У «МОР (aq) 
D 
са” (ад) — ее ,к,|С4(ОМ), | 


[0] 


PART – В 


1. 2 


Sol. [Pt(NH,), |[PtCl,] and | Pt(NH,), Cl |[PtClNH, | 


2. 6 

Sol. Number of stereo isomers for the complex is 6. 

3. 9 

Sol. зх, (0) = Xs (0), Қ, =1.6 atm? 


2a-x-z 


x,(g)* y(g)- x»y(g). 
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чоо = 2:303 id 2/12.5 
1.386 x10? а, 

=> at = 0.04 

Now. 2 -* ond 220) 


And as the Р, T constant 


2+4x 
= 4. (2) 
12.5 V 


On solving Eq. (1) and (2), we get 
[B, | = 0.07 M 


6. 17.72 


Sol. Мед. of NHs = Мед. of HCI – Мед. of NaOH 
Шалы 5-2.32-2.68 
17 
_ 17x 2.68 
~ 1000 
XN = 0.04556 
0.257 
= 17.72% 


= 0.4556 


x 100 


7. 34.04 


Sd oer a 90,02 
188 01 


8. 03.00 


| 2x0.61x 
1000 
-117.73 kJ 
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Sol. 


Sol. 


Sol. 


SECTION - 3: MATHEMATICS 
PART- А 
A,C 


imo EX Шыға) 
ете 3-2] m3] 


. L=e 


B,D 


Let g(0) = c then put x = x and y = 0 in functional equation f(x + 
=> f(x + c) = 2x + 5 > f(x) = 2x + 5 – 2c 
=> f(x + g(y)) = 2x + 2(g(y)) — 2c + 5 compare with give equ 


> o(y)- «c > обу) 19). => g(x +f(y) 


C 


OC eG = o SO Os 
= Coefficient of x" in expression 
ME da) e PO eon es). NI C" 

SMG oo [P epa Gode) Gee” | 


КЕЛІН 


— Coefficient of x" in 


If there is ж Ways and remaining positions can be 


filled in Hp HE 2 He +1) 


——+log(n+1) = jog 1+ 1)- 1-50 
1 п n 


n+ +1 
| ya = | юда 1) 54 = ~tog{1+4)+ 150 
п+1 n n+ n/ n«1 n n) n 
rdinate of A(a, 9 — a), then the distance of the centre of circle C 
X куі-4к-4у- 7-0 from AC will be B 
= |AG] sin 45° 
1 
(4-2) 4(7 a) -— 
42 А 
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Sol. 


Sol. 


Now, as 7. > fa y, =a) ил 55Ї2 


42 
->а2-9да- 18 <0 >а e (3, 6] 


C 
B 
(for Q. 7 & 8): 


We can determine the value of Р, (t, N) as = coefficient of x! in (x! + x? +x 


dN 
2 4 

The value of P, (5, 2) = P; (5, ae Р» (15, 2) = S 
р, (14,3) =P, (14,5) - 2. ; Р, (10,4) - P(10,6) - 19. 
к аа анан. 81 

5 
Р,(9,3)-Р,(9,4)--- 
4 (9,3) =P, (9, 4) = 77 
B 
A 
(for Q. 9 & 10): 
Equation of line-1 = < Жо. 


Equation of line-2 = 2x + 


Shortest distance be n, =3i-j+k 
——— 


———— 


ri = 3i +2) - 4k 


Now, AF? + BF? + СЕ? = (А -F)(A - P) (B -E(B - P) (G6 -E)(G - P) 
= А.А-В-8-0-С-2(АХ-8-0)-Ё-3Ё-Ё = 9R?-F.(2(A+B+6)-3F) =3R? 
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2. 


Sol. 


Sol. 


2 
Let point of intersection of line у 
у= ох- a + 2 with y = x? are x = x1 and x = хг y= 


Then, хі кХ2-о;хХ2-о-2 


S(a) = | (ох-е+2)- х°)ах 


Xx, 


For area to minimized 248097) = 0 
Q 
150) = да | (өх-өз2)-х ақ = Г.Зананин 


= | de = (x -x))( 829 -1]-0 ->ХІ%Х2-2д->а-2 


m= 5 Vb? +20" а? IL 2а? +20? -a* ; p= 
= a? + b? + c? = (2) 4те + n? + ра] 


= a? + b? + с2 = (à (2)? ШЕ; +2с° 


2 
=> А(2)= ya 
02.00 
03.00 
(for Q. 4.-5): 


Let the ve 


(0, b) and C(0, c) and assume b >с 
Yo -b(y) 
Хо 
=> (yo -b)x - Xy + хор =0 as its tangent of circle (x — 1)? + y? = 1 


quation of PB is y -b = 


Yo -b + xob 


: — (хо —2)b* -2уф-х,-0 similarly (хо —2)c* +2y 9c - xy =0 
(Yo -b) +х 


a 
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= р+с = 


Sei end Бо ссе 25 (b-c)? = 250 тау i PE 


1 х2 4 
Now, area of APBC = —(b-c)x,= -2-- 2 4>8 
СЕ штаты а стз 


(as уб =2x,) 


8. 32.00 


Sol. A = 2x(12 — x?) 
A = 2(12-х2 + (-2x(2x))) =24- 6x? 
х 


For maximum x = 2, A = 32 sq units 


9. 86.50 
(Range 86.50 to 86.60) 


So.  As2x43(10-x) 
С 243 10- 2x) 
dx 

Maximize when x = 5 

A = 504/3 
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PHYSICS, CHEMISTRY & MATHEMATICS 


(мез | Гвсове ибн?) (рағеясі 


Time Allotted: 3 Hours Maximum Mark 04 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You are not allowed to leave the Examination Hall be 


OMR sheet before attempting the paper. Wrong CODE or n ill give wrong results. 


A. General Instructions 

1. Attempt ALL the questions. Answers have to 
. This question paper contains Three Secti 
. Section-l is Physics, Section-Il is Che 
. All the section can be filled in PART- 


. Rough spaces are provided for rough 
provided for rough work. 


. Blank Papers, clip board tables, slide lar phones, pagers and electronic 
devices, in any form, ar ed. 


. Filling of OM 
ith the Question u start marking your answers on 


lack Ball Point Pen for each 


PART - B (1-3): This section contains Three (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. Each question carries *3 marks for correct answer and -1 marks for wrong answer. 


Part-B (4 — 8) contains Five (05) Numerical based questions, the answer of which maybe positive or 


negative numbers or decimals TWO decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) and each 
question carries +3 marks for correct answer. There is no negative marking. 
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SECTION - 1: PHYSICS 
PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


an located 


1. A paper ball (assumed to be carried easily by wind) is to be thrown in a tras 
68. north of the point of projection. Wind is blowing towards east with 


paper ball is thrown at an angle 37 with the horizontal and it falls on th 
the speed with which it was thrown? 
(А) 4 m/s (B) 5 m/s (C) 6 m/s (D) 7 


2. A very long uniformly charged rod falls with a constant velocit 
V through the center of a circular loop making an angle 
with axis of loop. Then the magnitude of induced emf in lo 


(charge per unit length of rod = 2) 


H 2 и 2 
А) AV B) AV 
VS Gi 
3. In the given figure, the angle of inclin 


is 30°. The horizontal velocity Vo so t 
inclined plane perpendicularly is 


ace For Rough Work 
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PART — A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. A transverse wave is travelling along a stretched string У 
from right to left. The figure shown represents the shape 
of the string (snap shot) at a given instant. At this instant: 
(A) the particles at A, B and H have upward velocity. 

(B) the particles at D, E and F have downward velocity. 
(C) the particles at C, E and G have zero velocity. 
(D) the particles at A and E have maximum velocity. 


6. An infinitely long cylindrical conductor of radius R contains 
uniform density J along axis of the cylinder. Two in 
cylindrical holes of radius r are drilled symmetrically t 
length of the cylinder. The axes of the holes are para 
cylinder and at distance d from it in the same plane. 


(A) Magnetic field on the axis of one of the hole will be 


through point O 
containing a curr 
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Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
Let the curve f(x, y) = 0, where x = 1 — 31°, y = t — 3t®. If the tangent at the point P(t) is drawn, such that it 
makes an angle 0 to the positive direction of x-axis. 


14. For the point P(1), if m denotes the slope of the tangent then the value of m + 41-25 is 
(A) 0 (B) 1 
(C) 2 (D) 3 
15. If the tangent at P(—1) meet the curve again at Q(t,) then the coordinates of point Q be 
9 1 2 
А) |-3,-- В)|--.-- 
m (9-2) Е) 
1 2 1 2 
C тү ДО БСТ. 
© | 3 2) (0) Е 2) 
16. If the tangent at Р(1) meets the curve again at Q, then the angle between the tangent at P and Q 
is 
A) = B) Z 
(А) 6 (B) 2 
бу: D) Z 
(С) 2 (D) 5 
Rough work 
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8. A particle mass m charge q is moving on a circular 
path on the surface of a frictionless table with speed vo 
where a magnetic field Bo exists uniformly over the 
whole region. It is attached by a string which passes 
through a hole in the table to a spring as shown. 
The spring is stretched by Xo. If now the magnetic field 
is increased slowly to 2Bo, 

(A) The extension in the spring will increase 

(B) The speed of the particle will increase 

(C) The speed of the particle will decrease 

(D) The kinetic energy of the particle will decrease 


9. Two projectile are thrown at the same time from two differ 
from the origin has initial velocity 31--3| with respect 


velocity ai+bj with respect to earth thrown from the p 
horizontal, [ along vertical). If the projectile collides a 


(A) value of a is -2 


(C) value of b is И 


10. 


11. 


position vertically downwards 
ime period of small vertical 


spring A is (2/11) times the 
spring C is (1/11) times the 


spring B is (4/11) times the 


Space For Rough Work 
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12. The distance between a screen and an object is 120 cm. A convex lens is placed closed to 
the object and is moved along the line joining object and screen, towards the screen. Two 
sharp images of the object are found on the screen. The ratio of magnification of two real 
images is 1 : 9. Then, 

(A) focal length of the lens is 22.5 cm. 

(B) smaller image is brighter than the larger one. 
(C) larger image is brighter than the smaller one. 
(D) brightness of both the images is same. 


PART - B (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a N 
INTEGER. 


Two blocks A and B, each of mass m are connected by me 
of a pulley-spring system on a smooth inclined plar 
inclination Ө as shown in the figure. All the pulleys anc 
are ideal. Now, B is slightly displaced from its eq 


then loops inside the vertical loop of 
section of angle 0 = 60° has been r 
meter, such that after losing contact at 
the air, the particle will reach | 
friction everywhere. 


3. A thin circular disc of 
constant angular 
viscosity тү) cyli 


ce For Rough Work 
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PART - B (Maximum Marks: 15) 
(Numerical Type) 
This section contains Five (05) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to TWO decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


4. A ring of mass 3.15 kg is rolling without slipping with linear velocity 1 m/sec on a smooth 
horizontal surface. A rod of same mass is fitted along its one diameter. Find total kinetic 
energy of the system (in J). 


3 
5. Potential energy of a particle moving along x-axis is given by U = = 


position of stable equilibrium state. 


6. As shown in figure light string PQR is stretched by 
force F = (3 — 10kt) N, where k is a constant and t is 
time in second. At time t = 0, a pulse is generated at 
the end P of the string. For the value of k (in N/s) if the 
value of force becomes zero as the pulse reache 
point Q. Given mass per unit length of string is 


0.03 kg/m. 

7. In a moving coil galvanometer, torq 
current through the wire. The rectang ber r of turns N, 
area A and moment of inertia I is placed : constant of spring in 


the сой almost instantaneously. 


. (Ignore the damping іп 


in an insulating container. If the 
specific heat of i /gm°C respectively. Latent heat of 
ent in the container (In kg). 
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SECTION - 1 : CHEMISTRY 
PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


1. Choose correct statement from the following 
(A) Bond angle: ОСІ; > BCl3 > МО 
(B) Strength of backbonding: ВСіз > ОСІ > NCl3 
(C) Bond order: МСіз > ОСІ > BCls 
(D) Dipole moment: МСІз > ВСіз > ОСЬ 


2. В-С-С-В-- " ,8ОН-СНН 
In the above reaction, R and R’ should be 
(A) R = CHO and R’= СНз (B) R= 
(C) R = CoHs and R’ = CO (D) R= 


3. The S — О bond order of SOF2 is greater than that of 
(A) polarity of O — F bond is greater than that of O — CI 
(B) the O > S back bond іп SOF: is stro 
(C) the S > O back bond in SOF: is st 

(D) the ZFSF is greater than ZCISCI 
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PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


| Ме 
"E CE EPIO 
CONH, 
Which ofthe following statement(s) is/are correct regarding the given reaction? 
Me 
* 
(A) PhNH, and H D are produced. 
NH, 
Me 
(B) Cross over products PhNH, and = also produced. 
*NH, 
(C) Migration of -R(alkyl group or aryl) of R-CONH, takes place with retention of configuration. 
О Ме 
БЕ 
(D) Ph - C - NH-Brand H D aretheintermediates formed. 
6. ytic amount of acid to form a 


O to form C with neutralization 
, which can also be obtained by 
nd CO». D on heating with soda 


Б лл 
СН: О 


are at 90° with the 7 axis 
re at 90° with the z axis 


Space For Rough Work 
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8. The spectra of which complex(s) is/are spin forbidden as well as Laporte forbidden? 
(A) [Mn(H20)6]** (В) [Fe(H20)6]°* 
(С) [Co(CN)s]* (D) [Cr(NHs)e]°* 


9. А hydrocarbon X (СН) upon catalytic hydrogenation gives 4-methyl-1-isopropyl 
cyclohexane. Also (X) upon ozonolysis followed by hydrolysis in the presence of Zn gives 
СН:О and 


CHO 


The correct statement(s) concerning (X) is/are 


(A) 
Structure of (X) is L + 


(C) (X) has one chiral carbon. 


10. Which of the following reactant(s) pr 
(A) Cis-2-butene 
(C) 1-butene 


11. Which of the following incr e of a chemical reaction? 


(A) Rate constant 
(C) Rate of reaction 


12. Which reaction 


Kolbe's electrolysis 
пс.Н,5О, 
leat 


(D) CH, ZG CH, Cu/300°C 
CH3 


Space For Rough Work 
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PART - В (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a NON-NEGATIVE 
INTEGER. 


1. OCH, 
OCH, 


— H! ; Products 
OCH, 


OCH, 
If x moles of HI can be completely consumed by one mole of the abov 
the value of x? 


2. ҒеСіз + Ka[Fe(CN)6] > Fe4[Fe(CN)}e]3 
If ‘x’ moles of KSCN will be completely consumed by о 
to produce blood red colouration, what is the value of 


3. If the pH of 0.1 M aqueous solution of NH4NO; is x, 
10-5) 


5. 14 g of a metal 
НСІ solution. A 


ce For Rough Work 
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7. 


The molecular mass of a polyhydric aliphatic alcohol, increases by 252 unit if it reacts with 
CH3COCI/(CH3CO)20. if the number of OH groups present in the alcohol is x, what is the 


X 
value of —? 
4 


Az (9) — A(g) + ^(g) 
The heat of reaction of above decomposition of a diatomic molecule A»(g), i 
gases A(g) is 40.5 kJ mol" at 320 К. What will be the enthalpy change of t 
Кіп kJ mol"! unit? 


[Cp of monoatomic gases = 5] 


[Cp of diatomic gases = a 


[R = 8.3 J КІ тог] 


Space For Rough Work 
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SECTION - lii : MATHEMATICS 
PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. Let a, b, p qe © and suppose that f (x) = х? +ax+b=0 and g(x) 2x? «px 
common irrational root, then 
(A) f (x) divides g(x) (B) g(x) = xt (x) 
(С) g(x) 8 (x -b- a)f (x) (D) none of these 


2. If x -(-48| =[x]+f, then х(1-1)88 equal to 


(A) 1 (B) 2 
(C) 3 (D) 4 


3. Consider the points Р-(-віп(В-а),-совр),О-( 


Н-(сов(В-оа--0), sin(B—6)), where 0 


(A) P lies on the line segment RQ 
(C) R lies on the line segment QP 


oint of intersection of the lines 


4. For a>b>c>0, the distance between 


ax+by+c=0 and bx+a 
(А) а-р-с»-0 
(C) a-b«-c»0 


UR options (A), (B), (C) and (D). ONE 
orrect answer(s). 


This section сотай 
OR MOER THA 


8) que 
hese four op 


5, The numbe hat can be the sides of lengths a, b and c where a, b, c 
agers | cis 


2 


(B) 1c(c +1) when c is odd 


am 


(D) 4 when с is even 


Space For Rough Work 
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10. 


IfxeR and S=1-C,** с, 148% c, 148% А, upto (n+1) terms then S 
1+nx (1+nx) (1+nx) 

(A) equals x? (B) equals 1 

(C) equals 0 (D) is independent of x 


А and В are two points on the x — axis and y — axis respectively. Two circles are drawn 
passing through the origin and having centre at A and B. 
(A) Equation of the common chord is ax - by = 0 


| | | ар? а?р 
(В) mid — point of the common chord is E TIC 7| 
(C) AB bisect the common chord. 
(D) AB is perpendicular to the common chord. 


bcosx _ b+sinx 
2cos2x -1 (cos* x - 8sin? x)tanx 


The equation posse 


(A) 5-1 (B) Debe (C) b<0 
2 2 
Normals are drawn from the point P (1 t of the 


normal form a AABC, then which of t 


(A) Centroid of AABCis E 0 


(C) Area of triangle fo and C is 35 sq. units 
(D) Area of triangle and C is 140 sq. units 


Let z, lies on е following is/are true? 
um value of |22, —z,|is 0 
minimum value of |22, – 3z,|is 5 


alins СА and B s s 
2Б 


Space For Rough Work 
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SECTION -C 
Integer Answer Type 


This section contains 7 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


4 
— ) cosx -X +H sin x dx is equal to 
(x^ -1) 


8 (х? –1) 
1.5 
2. |= | | x? [ах where [.] is greatest integer function then the value of [I] is 
0 
2 d 
3. If a is the absolute maximum value of the expression as mee - Ух є R, then [a] is ; 
X -X-c 


(where [.] denotes the greatest integer function) 


1 
4. The value of | xtogxax = ^ then k is 
0 
2 
5. If f(x) = 3sin,| — х2 + И 33 , then the maximum value of цэ is 
9 2 43 


6. If f(x) is a real valued function discontinuous only at x = 0; having local extrema at x = 0 and 
satisfying (f(x)? = 4 V x, then the number of function f(x) is 


7. Let f: В — R and g: R > R be two one-one and onto functions such that they are the mirror 
images of each other about the line y = 2. If h(x) = f(x) + g(x) then h(0) equals to 


Rough work 
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12. If a+b+c=4 and а? +0? «c^ «3(ab«bc-ac)-21 where a,b,ceR, then which of the 
following is/are true 
(A) minimum value of ( 


(B) minimum value of ( 


(C) maximum value of (a+b 


PART - B (Maximum Marks: 9) 
This section contains THREE (03) questions. The answer to each question is a 
INTEGER. 


1. Consider the number N=10!. If the number of positive di 
2. Let L,,L, and L, be the length of tangents drawn fro 
x? +у? - Ax «0 and x? +у? - 4y = 
(о, В), then (a +28) equals 


з. Let S, -Yr22 01g 
r=1 


(where [.] denotes the ¢ 


This section contain 2 sti er of which maybe positive or negative 
| -.30, 30.27, -127.30). 
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B. The length of the semi — major axis of an ellipse is 8 and the eccentricity is 5. If A denotes 
the area of the rectangle formed by joining the vertices of the latera recta of the ellipse then 


the value of E is equal to 
120 


6. The centres of two circles C, and C,each of unit radius are at a distance nits from 
each other. Let P be the mid point of the line segment joining the centres 
C be a circle touching C, and C, externally. If à common tangent to 
through P is also a common tangents to C, and C,, then the one fifth 
circle C is 


7. Value of x if x satisfies the equation log, , (3) -log, , (2) = 


) 


The sum of all the integral roots of (log, х) +100., Е 


Space For Rough Work 
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QP Code: 100187 


Answers 


SECTION - 1: PHYSICS 


PART – А 


i" 


— 
N 


‹о фл 
> 
о 
о 


7 2. 4 

375.34 (Range 375.2 to 375.4) 
55.8(Range 55.7 to 5 
40.62(Range 40.6 


om 
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Answers & Solutions 
SECTION - 1 : PHYSICS 


PART – А 
1. B 
Sol. From range: 
2 
Uy _ ERE] -6.8 
9 5 


Resultant of 2 and uu — 14-42 


Whose resultant with uy makes ап angle 37°. 


Sonet => u? +u? +u? = 5 mis. 


u 9 
So, Y => - 
4-и2 16 2) 
Solving (1) + (2), we will get и, =2V3, Uy =3 & и,-2 


by looking at shape of string 
n dotted). Also, each particle 
M about mean position which is 


ere's law to find magnetic field due to solid cylinder current = роЈа/2 
о cylinder on its own axis is 0 
Applying superposition principle we can get the required answers. 


7. АС 


Sol. Force on branch ВС is coming out of the plane of paper and force on AD is going into the 
plane of paper and net force on the loop is zero. 
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8. ACD 
50. Es q(v x B) and apply Newton's second law of motion. 


9. AC 
b a 
Sol. wort. A 
B 
a 
3 5 
3 
(0, 0) 10 


In vertical direction [s = Ч 


4: -5 
2 2 

In horizontal direction 
10 


3-а- »а--2. 
2 


10 


: АВС 
501. 


d x3 respectively. 


For two different positions of lens 


1304 го u | g- 120-0 
120-u u 
10042 1004 
9 (120-023 120-u 
Й u=30 ; у= 90 


120 
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1 1 d. og 2 1 
f v и 90 30 
P = 22.5 
PART – В 
1. 2 
Sol. Let elongation of spring be хо іп equilibrium. Then, 
2T +mgsin0 = 2kx, ...(1) 
and T 2 mg ...(ii) 


Let Block B is displaced by x down the inclination 
F.B.D. of B 

—ma, = 2k(x, + 2x) - 2T' - mgsin8 ...(iii) 
F.B.D. of A 


mg —T’=maa 

Also, a, = 2a, 
Т!-т0-2та, 
-та, = 2kx, + 4kx — 2mg + 4ma, — 
—ma, = 4kx + 4ma, 


‚..(й) 
...(iii) 


30R-15R => R= 2. x100 - 20cm 


з. 6 
Sol. КЕГІ 
dP = dF. V 
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4 
- “1 (or) гаг 
h 
2 2р4 
(ape gee 
o h o h 


х+у= 6 


4. 5.25 


1 


2 
So. К.Е. = ту ima 1 m(2r) 


2 12 


м2 + zm? = 5.25. 


B. 5 
Sol. At stable equilibrium, U is minimum. 
dU а?у 
— = 0 апа — > 0 
ЭР ап d > 
3 2 
2 X ЭХ (xs 
dx | 3 2 


= x?-9x+20=0. = (х-5)(х-4)-0. 

x = 5 and x = 4 аге points of equilibrium. 
2 

And U minimum when P > 0. i.e. at 
Х 


6. 1.25 


Sol. For pulse ж. |Т. |210 
dt u 


2 fax =f 3-10kt 


And 3-10К1 


7. 1.73 
Sol. t=NIA 


2 
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ч 
-— 


PART – А 
В 
Back bonding in ВС is easier as it is electron deficient compound. Between ОСІ and МО 
the electronegative difference between atoms in ОСІ is greater than between atoms in МСіз. 
-. ОСІ forms stronger back bond than МО. 


B 
R or R' can't be CHO, СО, COOH as they are reduced by ШАІНА. 


B 
The О -» S back bond in 5ОР: is stronger than О > біп SOCle. Since F 
electronegative than Cl, the S atom in 5ОР, strongly attract е pair 


рл - Әл back bond. 


C 
No alkene can produce the alcohol in (C) because los 


ACD 
This is Hoffmann's bromamide reaction. 


ABD 
The alkene part of the carboxylic acid de 
CD 


Чә lie along X- and 


AB 
Due to %,е: cry i i d Fe* ions 


are mesitylene, cyclohexane and benzene respectively. 
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PART - B 
1. 7 
Sol. ОСН; OH 
OCH3 
OCH, 
OCH3 
OH OH 
| 
—UX 
OH OH 
2. 4 


Sol. 4Ғе?* «128CN' ——>4[Fe(SCN).] 


One mole Fe?* consumes three mol 
12 moles Fe(SCN)s. 


.Х-4 
3. 5 
Sol. pH -i[p* -р"-100 
2 


4 375.34 (Range 


14 


= салад mass = 28 x 2=56 
40 
ass = 39.8 + 16 = 55.8 
7 1.5 
O 
Sol. (СН,СО),О 
ROH + CH4COCI 0 .R-0-C-CH; +HCl 


For one OH group (OH — OCOCHs), loss of one Н and gain of СОСН; takes place. 
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8. 
Sol. 


2. For one OH group, the mass increases by 42 units. 


г. Number of OH group = — =6= x 


246 
4 


һ|х 


40.62(Range 40.6 — 40.7) 


АН» = АН: + nACedT 
330 


= 40.5 + nACe [dT 
320 
= 40.5 + 0.1(1.5 А) (330-320) 
= 40.5 + 1.5R x 10 = 40.5 + 158 
= 40.5 + 15 x 8.3 = 40.62 
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ч 


РАКТ-А 


1. А 
Sol. Let a e R-Q be a common root of f(x)=0 and g(x)=0. Then о? =—aa—b. Substituting 


this in a? +pa+q=0, we get (а? -b+p)a+ab+q=0 


As a. is irrational and a,b,p,q € Q p-b-a*, 4--ар. This gives, g(x) =( 


2. A 


Sol. We have 7-443 = l 


7-443 
20<7-4/8<1-0<(7-4,8)”-1 


2п 


Let F- (7-448) 
Then x«Fe(7«448)" (7-48) 


E 2/4 С, 7°" + Ше (443) " nod 


3 D 
-совр 1 
Sol. Put B-a sinB 1 
08(ф-0) sin(p-0) 1 


12013 апа Occ «o g <2В а<5 


s(2p - о) #0 
Thus А =0 and the points P, Q, В аге non — collinear. 


4. A 


Sol. Тһе lines ax+by+c=0 and бх +ау +с =0 intersect іп 5 25) 
a+b a+b 
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Distance between (1, 1) and | а Иа | 


а-ра-р 
с a+b+c 
-4211- = 2 . 
ve a+b ыг a+b 
As 4281930 сэүд, we get a--b-«c <2(a+b) 


->а-Ы-с>0. 


Б. АС 
Sol. Let c=2m+1 where m is a positive integer. Since c<a+b 


c<2b=>b>to=m+5. Thus, b can take values from m+1 to 2m+1. 


If b=2m+1,a canbe 1,2,......(2т +1). Thus, there are (2 
If b=2m, а сап be 2, 3,....2т. In this case а can tak 
р=т+1,а сап take just опе value 


(2m +1) + (2т —1) +....+1=(т +1). 


6. CD 


Sol. Putting 2 =y, we can write 5 = 
1+nx 


ation of the line AB is 2s : = 1. Equations of 


-2by +у? =0 


ар m 2ab* 
а? +b? 
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Sol. 


ab? 


Therefore, the mid — point of the common chord OP is E 


ABC 
The conditions for the existence of a solution are 


1.2c052x 140i сов2х «7 => 2x47 


2. tanx #0 = x «$7 


. 1 
3.cos x-3sin x «0 tan x2, х 


1 -2 1 
Centroid 48 o) Area 22 16 8 1 
9 -6 1 


A=70 
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Area of triangle formed by tangents = = 235, 


10. АВС 
Sol.  [z|-1and |2,|-2 


) 
(В) [2z, - z,| 2 [2|z,|-|z,|| 20 
(C) |2z,+z,|<2|z,|+|z,|<4 
(0) [2z, -3z,| 22 2 |-3|z;| 3 4 
11. АС 


Sol. centre: 5 o) у= тх + y25m?° -16 
2 
am = 25m? 16 => “2 = 25m? -16 


2 
2 
an =16 > т? -64 =0, product of slopes of CA. С 


inside the AABC 


© 


ге BC lies 


12. АС 
Sol. (a+b)+(b+c)+(a+c)=8 
Let a+b=a,b+c=f,a+c= 
а +В +ү= 8 
— ap py * ya 2 a? + 
- 21 


=> х? —8х° +21 е equations have 3 real roots. 


h (x) = f(x) 
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= | 4 _ | + (-1, 0) h (x) = g(x) 


Sol.  10!2223*5?7 
Number of divisor: 


2.2° +3.3° + 4.2" +... - upto n - terms 
1.84 3.3? + 5.35 +...) + (2.2? +4.2* + 6.2° +...) 


S, =1.3+3.3° +5.3° +... + upto 10 — terms, S, 215 (s 97144 
1 32 


22 
S, =2.2? +4.24 +6.2° +...+ upto 10 — terms, S, = an 
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Sol. 


5. 


Sol. 


Sol. 


Sol. 


22 
S, =S, +S, = (53° +1)+ E 


16cosx +12sinx = ү16 +12° cos(x -a),a - tan" Н | 


0.8 


2 2 


Let the equation of the ellipse be 2 + - =1 where а? = 8°? and 02-87 


2 
Vertices of the letra recta are |за, _ 


2 
So A = 2aex= = 407% 


захаа азын 
4 2 


1.6 


Let ^^. and M be the c 
C.C. and C respecti 
tangent through P 
B. Cat. and 
From right 


e circles 
common 
ch © at 


ZA PB, 


=>—4x=5 
>x=-1.25 
6 


Clearly апа x + - 
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од, | 5 | _ log, 5 —log, x 


х) log, 5 +1009, x 
Putting log, x =t, then equation (1) becomes 
pe isr +t- 2t=0 
1-4 


= t(t-1)(t+2)=0 = 1=0, 1 –2 
So integral roots of (1) аге 1 апа 5. 


© 
© 
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SECTION - 1 : PHYSICS 


(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. There is a cylindrical container of height H and base area A. It 
is filled with a fluid and two small holes of area a each are 
made at mid-height and at bottom of the container. 


А fÈ - 6005. Then 
а үд 


Time taken to half-empty the tank lies between 150 s 
Time taken to half-empty the tank lies between 155 
Time taken to empty the tank lies between 760s a 
Time taken to empty the tank lies between 755s a 


(A 
(B 
(C 
(D 


2. Choose the correct statement about X-rays 
(A) Probability of К, radiation is more than 
(B) A K, photon is more energetic than 
(C) A photon of cutoff wavelength is | 
(D) As we move down the periodic table 


rough sphere of radius 
hemisphere is in con 


Space For Rough Work 
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4. A ball of mass 10 Kg hits a smooth horizontal surface with a speed ! 
of 104/2 m/ s at an angle 45 ав shown in figure. The co-efficient of 10 kg | 
restitution between the ball and the surface is 0.5 and the ball 1042 m/s\45% 
remains in contact with the surface for 0.1 s. F is the instantaneous 


force exerted by the surface on the ball at any time t during the esws 
collision. : 


A) The speed with which ball rebounds is 4125 m/s 


( 
(B) During collision |F| may be less than or equal to 1800 N 
(C) During collision F| may be less than or equal to 100 N 
(D) 


D) The average force exerted by ground during collision is 1600 N 


5. In the circuit shown in figure, switch S is closed a 
t = 0. Select the correct statement(s) 
(A) rate of increase of charge is same in both capacitor 
(B) ratio of charge stored in C to that in 2C at any inst 
(C) time constant of both the capacitors are equal 
(D) steady state charge in capacitors C and 2C are in 


6. A conducting rod PQ of length | and 
constant force F along two parallel sm 
distance |. There is a magnetic field B in 


Space For Rough Work 
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Physics PART - | 


SECTION - A 


nr AB 
At 


g 
vg = Tr? AB, |-9- 


Magnitude of net force = Bi (Separation between ends ) = 2BiR 


Eavg = 


At t= 0 capacitor behaves as closed circuit, 
101, + 5(21; – 1) – 5(1-1) = 0 


- (1) 

21; + 215 -l-l4+l,=0 
=> | = 51,/2 

5(I— lj) + 101; = 105 
=» l; = 6A 


Energy is conserved. 


Apply KVL in ABEFA and BCEDB to get a S BÊR c 
Q= NGG E e ?U8RC) 
2 


To calculate current in ED find dQ/dt 
dQ VC. 2 wc У ово 
dt 2 3RC 3R 


Apply KVL in EBCDE 


in: Seg. e 02i dQ, Q 
dt С dt RC 
=> j= [aset egre m) 
3R 2R 
тас» ue өзек | _ V (g-aisre _ 3) 
RL2 6 6R 


SECTION -C 
There is no potential difference across the plates of capacitor so charge = 0 
Use the expressions, S = Ri + R2 & P” =Ry' + R2” 


Particle will cross the square if it crosses the point of maximum potential between A and C-which 
is C itself. 


бс 9 1 4Qq 

mvs =K + 

2297 апе (1/42) 

коо в 1 IE) 
4n£9 ml 


— —— — )—— — ——M—— g Þú 
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Т. Two straight conducting rails form a right angle where 
their ends are joined. A conducting bar in contact with 
the rails start at the vertex at t=Oand moves with a 
constant velocity v along them as shown. A magnetic 
field B is directed into the page. The induced emf in the 
circuit at any time tis proportional to 


(A) 1” (В) t 
(С) у (D) v? 
8. The network shown in the figure is part of some 


bigger circuit. Charge on capacitor (C = 1 F) at any 
time t is q = 3(1 - e?) in coulombs. If at t = 0 the 
potentials of point A and B is 20 V, then at t = 0 
match the following. 

(A) current in branch AP is 3A 
(B) current through R is 7A 
(C) value of R is 2Q 

(D) value of R is 10 


AW 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and List-Il. Four options are given in each Multiple Choice Question based On 
List-I and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


Consider a planet of radius R having density p. The four tunnels (1, 2, 3 and 4) 


at the distances from its centre are r = O, mu px and , АУЗ ely as 
2 V2 2 
shown. Four objects each of mass 1 kg are dropped inside the tunnel 


plant at t = 0. 


[1151-1 gives the above four t vhile 1151-1! of some quantity. 


List — 11 
(1) Tunnel ‘1’ 
Tunnel ‘2’ 
2,/2nGpR 
3 
2nGpR 
43 
| (Т) | 4лОр R 
ь 3 
al re een objects and mid of tunnels, the correct match is 
»Р,1-»С >R, IV >S (B) I > S, II > R, IIl > Q, IV > P 
) 19, Il >P, Ш В, IV S (D) I > P, II > Q, III 5, IV R 


agnitude of maximum acceleration of the objects in the tunnels 
II — S, Il В, М > 9 (B) I> S, Il > T, III В, У- 0 
, Il > S, IIl — S, IV — R (DI >Q, II R, IIl $, IV >T 


Space For Rough Work 
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11. 


12. 


List Match Set (11-12) 


A ball is attached to a string and moves in vertical circle. There is no resistive force. Match 
the column-| to column-ll. 


List - 1 List — 11 
() | Minimum (P) | Tension in the string when ball is at 
the lowest point. 
(1) || Maximum (Q) | Tension in the string 
the highest point. 
(Ш) | Towards the centre (R) 
(IV) | Perpendicular (S) 


(A) | > Q, Il Р, Ill > U, IV > RS 
(C) I >Q, II > PT, Ill > SU, IV >R 


A small bob of mass m = 0.01 kg is han 
making angle © with vertical. If initial veloc 
a = 2 т/$°. 


of of a moving car in equilibrium 
ero and acceleration of car is 


List - Il 


(1) Work done 
in first 10 


-уе 
10 m/s 


(B) I 2 QR, II > S, Ill 2 PT, IV > Q 
(D) I > U, II > P, IIl > S, IV > R 


Space For Rough Work 
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(PART - B) 
(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. Two spherical bodies A (of radius 6 ст) апа B (of radius 36 cm) are at temperatures T; and 


energy radiated by A and B will be 


2. Rays PQ and RS (Wavelength A) interfere 
constructively for small 0 and corresponding 


minimum thickness of the slab is n hen п = 
u 


3. What can be the maximum amplitude (i 
system so that there is no slipping be 
the blocks 


wv 


00000100 X 3kg 
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5. The axle of a circular wheel of radius R is held horizontally by — D — 
two identical strings of equal lengths separated by a distance 
D. The tension in each string is To. The rim of the wheel 
carries a total charge + Q distributed uniformly on it. The 
wheel is vertical and is kept in a uniform vertical magnetic 
field B. It is now rotated at an angular speed о. 
The string break at a tension of 3T,/2. If the maximum 


possible value of w at which the wheel can be rotated without 


A 2-2 4KT,D 
breaking a string is sare Then find the value of K. 


6. There is an infinite long straight surface having width ‘a’. 
point charge q is placed at a perpendicular distance 


from the surface symmetrically as shown in the figure. 
flux linked with this infinitely long surface due to charg 


E Then find the value of k. 
ke, 
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(PART - А) 
(One ог More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. Which statements about corrosive sublimate(HgClz) are correct? 
(A) It is prepared by heating mercury in chlorine 
(B) It oxidizes stannous chloride 
(C) It is highly poisonous 
(D) It sublimes on heating 


O 
1 Ї Jh 
. CH3 -C- GOGH. онт? Product(s) 
Ph 
O 
(A) || 
СНз - C - OH 
i 
(C) „CH - OH 
Ph 
3. Select the correct match 


(A) Fe% + [Fe(CN)g]- 
(С) Ғе?" + [Fe(CN)e 


6|--» Red Brown colouration 
Je — Red Brown colouration 


voids form the base is 


osition and momentum of an electron in an atom 
f finding e" in a given orbit 


Space For Rough Work 
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6. Which of the шу. is(are) incorrect? 


(A) 
/ CHOH 
i) ШАН, 
О - аг» 
9 сз 


) 
Ó 


НС H 
\ 
с=с 
Хх 
тана, р СН, 


(С) РП-СН-СН-СНО-- "-РПСН-СН-СОН,ОН 
(D) ! 
Me - C - OMe —8«  MeCH,OH + MeOH 
7. Select correct statement(s) 
(A) liquefication of gases in a continuous tr 
) Boyle temperature T, = 


(B 
(C) van der Waal’s equation is not very 
(D) for an ideal gas Tc = 0 


hich of the following fac 


W of positive deviation? 
(A) Difference in polarit 

(B 

(C 

(D 


) Difference in the 
) Difference in i 
) Association 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and List-Il. Four options are given in each Multiple Choice Question based On 
List-I and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 


Question. 
List Match Set (09-10) 
Match the Lists and answer the following question. P 
List – 1 List – 11 

(M) | Tetragonal (Q) |a=b=c а= В = 

(Ш) | Orthorombic (R) |а+р=+с a= y= 

(IV) | Monoclinic (S) |az 
9. Which combination is correct according to the above li 


10. 


ist Match 
Match the Lists and answer the f estion. 


(4)1-» 0 
(C) Il>R 


Which combination is correct according t 
(А) 1 $ 
(€) III — P 


List - 1 List – 11 
Маон CHCI у 
150°C 
Br, CHONa у 
FeBr, 130°C 
NaOH H* 
— rn үг 
H,O, H,O 
НО; 
> ОН” » 
СН,ОМа Cl, 
АС» 
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11. Which combination is correct according to the above list? 
(A) |> ST (B) Il> RS (C) II] PQ (D) IV > RT 
12. Which combination is correct according to the above list? 
(A) |] À RS (B) Il > О (C) II] PQ (р) IV P 
(PART - B) 


(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe egative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.3 


1. pH of 0.1 M NH;HCO, solution, given К = 1.8 x 10? Ki of H2COs 
Ke(HCO;') = 4.8 x 10" 


2. Which of the following cations can form solu 
conc.NaOH(excess) 
Cur. Pb?*, Zn, М, Al**, Fe?*, Sn, Са, Со? 


3. 3.24 g of mercuric nitrate is dissolved in 1 kg of wat solution is 
i mercuric 
nitrate is 

(Given: Kio = 1.86 mol"! K kg; mole 


4. In the following reactions, 


boiling water 


Na,SO, + S —buinawater_, 
AgBr --2 5404 y [Y] (so 


X + Cle + НО ——> 
Sum of sulphur at 


HI is needed for complete reaction of one mole of the above 


100 mL 2 M NaOH. Percentage oleum is 


Space For Rough Work 
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(PART - А) 


(One ог More Than One Options Correct Туре) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


_ | | dy у sin'x _ 
1. If y =f(x) is a solution of аб) + "TO and f (0) = 0, then 
(A) ()- (В) f(-1) 
1 3 m 2 
e(2-32-2 (D) x?f (x) 


5+sin®x cos’x 4sin2x 
2. If f(x)2| six 5+cos*x 4sin2x |, then whic 
sin? x cos*x 5+4sin2x 
(A) f( 
(B) f(x) 2 0 has no real roots 
(C) f' 
(D) Number of integers in the 
3. If cos x .COS a Qa c N and p and q are 
relatively prime, 
(A) (р+а)іѕа4 digits in (p-- q)is 2 
(С) (р+а)і г of divisors of p is 8 


Space For Rough Work 
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х-6-6 х-6-0 x-0 | 
+ 


m 6 
2 2 2 
2 
"pae WWW> WA 
_x+6-0 4. 9 
2 2 | 
6 
СУ Баг 44 
С дї dt 4-а 
р dq id ais 
-Ce RC R 


Е 


Use Kirchhoff law to find current іп external resistance & maximise power. 
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5. A point P moves inside a square with vertices А (1, 1), В (—1, 1), С(-1,-1) and D (1, –1) 
such that minimum {PA,PB,PC,PD} <1. If the area bounded by the curve traced out by 
moving point P is à, then which of the following is/are correct 
(А) Ais а rational number 
(B) [^] = З (where [.] represents greatest integral function) 

(C) Xis an irrational number 
(D) [^] = 0 (where [.] represents greatest integral function) 


| х? sinBx | 2. 
6. lim ——————— = 4 where о,В eR , then which of the following is/are с 
x20 tan ax — sin x 
(А) а =1 (В) B=2 
(С) a=2 (D) В-1 
7. Let A and B be two matrices different from / such that 
some positive integer n. If A" —В" = А"! В"! = А"? — 
(A) І- Ais singular (B) I- Bis 
(C) A+B=AB+I 
8. ар=К, [а|<1 |< let (аы) = | (ав! 


(A) (ар) is independent of a 


-10 


(C) Maximum value of I(a,1)i lue of I(—1, b)is a 


расе For Rough Work 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and List-Il. Four options are given in each Multiple Choice Question based On 
List-I and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


List — 1 List — 11 


(I) | If (n—1)(2n—1)is the total number of odd numbers less | (P) |8 


than 1000 formed by using 0, 3, 5 and 7 (repetition of 
digits not allowed), then n is 

(M) | Number of triangles formed by the vertices of the regular | (Q) 
polygon of 10 sides is n and no side of the polygon is 


the sides of the triangle then 5 is 


(Ш) | If five — digit numbers divisible by 4 сап be form 
digit 1, 2, 3, 4 and 5 (the digits cannot be repeate 
same number) is (n+ 2)(n—3), then nis 


(IV) | A student writes 4 quizes of 4 marks each. If the 


of ways of getting total 8 marks is 


9. Which of the following is the correct co 
(A)I— T (В)1-0 


10. Which of the following | 
(А4)1-0 


List – Il 


+1у=1+2 апа (Р) | 71-3|-5К 


%2-3-0 апа |(0) |41-1-3К 


distance between the lines | (R) | 141.7|-5К 
—j+k)+t(i+j-2k)is the 


normal to the plane | (5) | i«3j«k 
| +3] - 2k) - n (-1 2] - 5k) 


(B)|>P (C) Ill — P (D) IV — В 


he following is the correct combination? 
(B) Il А (€) III — P 


Space For Rough Work 
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(PART - B) 
(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. If the differential equation of all straight lines which are at a fixed distance of 10 units from 
origin is (у-ху,) =400A(1+y,?)then A is equal to units. 
2. There are n different objects, 7, 2, 3,...... , n, distributed at random in n 2, 


3....,n. If p is the probability that at least three of the objects occupy pla 
their number, then 6p is equal to 


5A 


3. If | sinelogsin 040- EJ then A is equal to 


4. If p,,p, are respectively the perpendicular distance 


a=3i-5j+8K ana b = 2i - 41j + 21k from 


Pe, Pi is equal to 


37 32 
ints A, B, C. 


B. A variable plane at a unit distance fo 
z? =k, then the 


If the centroid (x, y, z) of the triangle A 


k. 
value of — is 
4 


6. Let p(x) be a pol i x=1,2 and in| 1-2, 
х0 X 


Then the val 
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QP Code: 100188 


Answers 
SECTION - 1: PHYSICS 


(PART - A) 

1 BCD 2. A 3. BC 4. 
5 AD 6. BCD T. BD 8. 
9 A 10. A 11. С 12. 

(PART - В) 
1. 2.25 2. 3 3. 1.20 4. 
5. 1.25 6. 6 

SECTION - Il : CHEMI 
(PART - A) 
ABCD . АР 3. 


согот 
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Sol. 


Answers & Solutions 
SECTION - I : PHYSICS 


(PART - А) 


Liquid coming out = [297 a. dt + 4/29 


A(-dh) = Jgh adt + J2gh adt 


Probability of K. radiation is more than Kg radiation. 


BC 

10r» 6R 

UN > = : T. > 0.6 cannot oscillate & if Ч 
В 10 Б 

> T=0.24 л. 

ABD 


Apply in impulse moment 


0.1 
f (М-туй-туу 


Qmax — Мах. charge at t = о 
Reg = Net resistance about capacitor keeping battery as short 
circuit. 


stant motional emf = BVI 
e on capacitor > q = (ВМ) 
d, BVI 


Current | in rod = — + — 
dt R 
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when terminal velocity achieved F = IBL 
F= Е + Бал 
R 


м dt 
F CB|dV BVI 
Есе ---- BL 
a 0 
dt 
2\2 
F- B*VI : 
R 
7. BD 
Sol. At time t, the distance traveled by the rod is 
ED - vt 


AD 
tana =— or AD=EDt 
а ED ana 


AD = vttana 


tan(90 - a) = ЁО ог DC =atcota 


So, AC = Ар + ОС = vi(tana+ cota) 
Induced emf = Bvl = Bv(AC) 
= Bv.vt(tana + cot a) 
Induced emf =Bv’t(ta 


Hence, Induced emf «ta 


Therefore, choices (B) (C) are wrong. 


Sol. 


-| 
20V 'oy 18V 


2 
mv 
: T+mg=— 


12. A 
Sol. (Р) Work done = Fs cos0 = (F cos0) x s = 0.01 x 2x х 2х 102-2] 
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Sol. 


Sol. 


Sol. 


(О) — Work done = 0 as bob is not getting displaced relative to car 
(R) >v=u+at=0+2x10=20 
(S) ^ Work done = 0 as bob is not getting displaced in vertical direction 


(PART – B) 
2.25 
1-2 
T 
=> 500= P: 
Ty 
b 
And 1500 = — 
Ты 
=> ТА =3 
B 
U,  o(4mr 
Us, с(4лі; 
3 
тА А 
12u 2 
> П-3 


Current t le then charge on the capacitor Сг is 60 uC. 


ical surfaces, such that a Hexagonal prism is formed with point 
x will be equally divided between these surfaces. 
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(PART - А) 
1. ABCD 
Sol.  HgCl, + SnCl, ——>Hg,Cl, 4 ——>Hg 


2. AD 
Sol. Stable alkyl carbocation 


3. ABC 
Sol. Theoretical 


4. CD 
Sol. Conceptual 


B. AC 
Sol. | Heisenberg contradict Bohr 


6. BCD 
Sol. Conceptual 


action 


(PART – В) 


3. 4 
Sol. -AT; = iKim > i=1,a=1 
4. Hit+a=4 
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Sol. 


Sol. 


Ма25:Оз, [Ag(S2Os)2]*, Ма>5О4 


6 
СН | 
то 
O В 
| | 
H4C—O осн, 
108.8 
% SO3 = 39.5 


%5Оз = (96 oleum - 100) yee 


18 
%oleum = 108.88 
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(PART - А) 
1. АВ 
"e 
Sol. dy 4 ЖЕСІ E: 
2xdx x 2х 
dy 2 вх 
eso EL We 
dx (х X 
2 
І.Е. Ша =e =x? 
:-1 
Solution is given by y x х? -(= X x2dx 
—yxx = (2° -1)sin'x + fixe +C 
2. ABCD 
5+sin?x  cos?x 4sin2x 
Sol. #(х)=| sin*x 5+cos*x 4sin2x 


sin? x cosx  5-«4sin 
Apply C, 2 C, +C, +С, 
1 cos’x 


4 sin 2x 


-(6-4sin2x)1 5-сов” n2x 


0)(2sin20.cos20) 
n- 1)0) 
in20.sin 40sin69...... sin(2n —2)0 


= 1909 = p+q=1010 


4. ABC 
Sol  sinx-«siny =1 
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Chemistry PART - II 
SECTION - A 

1. MnO; oxidized allylic alcohol. 

2. о 
OCH, " OH us 5.2 2 
ое OH 

соосн; соосн; COOH 
3. 
COOH ан n 
2 
07-42 
NH 
СОМН, NH, 


4. OH 0 n 
a *:H20—C—0—C —CHs ———- OH 
i 


зуг CBE ta часы соң 


| 
| О О 
OH 


> НО 
. Н280, 
Д EN e 272 E me 
О О НО--С-СН--СН OH О 


OH 
Y си pe" Еж 
ГОН” PECES H* 
So о он 
ы; СООН 
alc. КОН 1.03 BaO, A 
(oem Css (ome [D 
COOH 


T. 
о> 
НЫ + PhMgBr — m (A) x ШЕ 
H Oo 
[e 
8131-4121 29 
| он 
11. NaBH, does not reduce ester. 
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= COS X «cosy C 2015 M - 505» 


ауу d 
— -sinx - (sin 263 +(cos у) =0 


2 
cosx) 


cosy 


sin х +siny[ - 


dé - COS y 
_ cos’ y.sinx + ѕіпу.соѕ? х 
(cosy)? 
Put sinx =t,siny =1-t,cosy = J2t - t? 


dy . | (2t-t?)t+(1-t)(1-17)| 


lim x* =lim 


x30 dx? 10 (/2:-8) 


exists > а > > 


5. BC 
Sol. Required area = 4 x area in quadrant 
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Sol. | A"*-B"*? = (A -B)(A"' -B"')- AB(A" - B") 
= A" -B" = (A« B)(A" -B^)- AB(A" - B") 
-1-А-8-АВ [ A" - B' is invertible] 
->(І-А)(І-В)-0. 
As A,B zl, we get I-A and І-В are singular matrices. 


8. CD 
Sol. I(a,b) = al, + За?Ы, + 3ab^l, +0, where 


BLEU: _ 1/2 , 3 _4 
= sin x dx =2] sin шанг 
|, = [, sin? xcosxdx - 0 


I, = | sinx cos? хах --loosx| =2 
o 3 : 3 


T 
1, = cos? хах =0 
0 


Thus, I(a,b) = аа + 2ab* 


(а1)-2а%-2а<2-2-12-(4) 
-4 -10 


9, А 

10. В 

Sol. (9 to 10) 

(1) Ода numbe 
One — di 


— 293x226 


0 +10x6) 
= 50 (option — S) 


12, 52 
' — 4 choices 
32, 24 


(Last two digits) 
~3)=4x3!=24 = п? -n-30-0—n-6 


(IV) | Assumption: Each question carries one mark for correct and zero for other cases. 
X, +X, +X, +X, =8 (0€ x,X,,X, Xx, < 4). 


Number of non — negative solutions = Coefficient of x? in 
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(1) 


a (1-x8Y 2 E 
(1e xx? +x) -| m | =(1+x" - 2x5) (1- x) 
- (x? pax" — 4x" —4х° 42x" +1)(1 -х)* 
Coefficient of x? = (-4)?'* C, + 1С, = "С, -4°C, = 85 
n -8511| 13) -5 

16 16 


B 
C 


(11 & 12) 


Vector along the line is 2i + j —k 
None of the vectors from (P) (Q) (R) (S) are perpendic 


Vectors perpendicular to the planes are 

n,=i+j+k (Plane х-у-2-3-0) 
n, - 2i -j 43K (Plane 2x у + 
Vector parallel to both planes is alon 


|j 
n, xn, = |] 


(Q) 


(PART – В) 


family of lines сап be represented by the equation 


ysina=s10 — 0 — — | — шы (1) 
a is an arbitrary constant. Differentiating we have 
cosa+sinay,=O 2 2өөөө (2) 
Multiplying (2) by x and subtracting it from (1) 


ysina.—xsino.D* -10 
dx 
=> (y —xy,)sina =10 — (3) 
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Multiplying (1) by y, and (2) by y and subtract 


> xy,cosa—ycosa=10y, 8 222 (4) 
Square and add (3) and (4) we get, (y — xy, y =1 00(1 + yc 


Sol. Let — denote the event that the ith object goes to the ith place. 


—8) 
We have P(E oE og)- 3) for ic j«k 


Since we can choose 3 places out of nin "C. ways, the probability of t 
(n - 3)! | n (n - 3)! d 


ж =x. 
P= з= mw  3(n-3) n! 6 
3. 0.4 
Sol. Putting ——-'. we get ГГ sinelog V1— cos? 6 do 
1 


=>], sindlog(1—cos* 6) 9 
=- | log(1-t?)at 


- ИШ - t) - log(1--t) Ја 


= 5 filea[1-(1-t)]at+ |1 


(v2-[$2.8) 
333 
k-x*?«y* «z? -9(a? «b* «c*) 


Since the distance of the plane from the origin is 1 
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2 = 5 =1>a*+b*+c7 =1 
GERD 
a b ё 
Hence k = 9. 
6. 0 
Sol. imi PG) -a= (82) 
x0 X x0 X 


Let р(х) =а,х* + ap? +а,х? + а,х + а,. The given limit is finite is possib 
and is 1 if a,=1. Thus p(x)=a)x*+a,x° + х?р(х) extre 
p'(1) 40, p'(2) 20— 4a, + 2a, =-2,32a, +12a, = -4. 


Solving we get, a, = La, зал 


P(x) = тхе x +x? S p(2) - 1(16)-8+4=0. 
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SECTION-1 : PHYSICS 
PART- А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. If the dimensions of length are expressed as G* œ һе; where G, с and h аге 
gravitational constant, speed of light and Planck’s constant respectively, the 
(A) x= у= (в) x-lz 
1 3 3 
С)уу--.2-- D) у---, 
(С)у= 2-5 (0) y--5 
2. If the electric field E is plotted, with distance 


from qı along the line joining of two, then (E is 
positive along «ve x-axis) it looks as shown in 
figure. From the plot we can say that 
(A) qı and qe both are negative 


Ч, 

(В)1-4-4 
0; 

(С) gi is positive and о is negative 
q 1 

(0) |24-4 
9| 4 

3. One mole of an ideal m 


C along the path AB 
To. For the process 


photoelectric mission from a material is 5200 À. 
this material is illuminated with monochromatic radiation 


(B) 20 watt infrared lamp 
(D) 20 watt ultraviolet lamp 


Space For Rough Work 
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5. 


A capacitor is charged to a potential of Vo. It is connected with an inductor through a switch 
S. The switch is closed at time t = 0. Which of the following statements are correct? 


(A) The maximum current in the circuit is ve 


(B) Potential across capacitor becomes zero for the first time at time t = т С 


(C) Energy stored in the inductor at time t — 246 і5 су; 


(О) Maximum energy stored in the inductor is Zovė 


A circular ring (centre O) of radius a, and of uniform cross section is 
made up of three different metallic rods AB, BC & CA joined together 
at the points A, B and C in pairs) of thermal conductivities 
оз, respectively (see diagram). The junction A, B and C a 
at the temperatures 100°C, 50°C and 0°C, respective 
are of equal lengths and cross sections. Unde 
conditions, assume that no heat is lost from the sides 
Qı, Qe and Оз be the rates of transmission of heat alo 
AB, BC and CA. Then which of the following i 
(A) О: = О» = Оз and all are transmitted i 


(B) 2 5 Q2 now in clockwise sense 
(C) Q : Q3 : | ол: ор: 203 

Q, “ы о, 
(D) — 

90 = 
А 10 т long horizonta і kg whose end А is fixed, is 
connected to a massl i lley. String BC is connected to 
a container of mas i /m?) is poured in the container 


a pulse is generated at end A. 
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(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. A dipole of dipole moment p is kept at the centre of a ring of radius R and charge q. The 
dipole moment has direction along the axis of the ring. The resultant force on the ring due to 
the dipole is 
(A) zero 
pq 

B 

(8) Ane R? 
pq 

C 

z 2ne R? 
pq 

D 

) Ane HF? 


only if the charge is uniformly distributed on the ring. 


9. A ball of mass m falls vertically from a height h a 
collides with a block of equal mass m movi 
horizontally with a velocity v оп a surface. Т 
coefficient of kinetic friction between the block and th 
surface is нұ = 0.2, while the coefficient itution (e 
between the ball and the block is | 
friction acting between the ball an Аы ыы Аы 
velocity of the block just after the collisio 

(D) 0.3./2gh 


(A) 0.5,/2gh (B) 0 
ith a velocity u with another 


jectile and the struck particle 
initial direction of motion. The 


m 


10. Consider elastic collisi 
particle of the same 
move in direction 


(D) 180° 

11. i i the surface of water in a lake. The refractive 
i in the line of fall of the ball, is looking at 

ove the water surface the fish see the speed 

(C) 16 m/s (D) 21.33 m/s 

, let R, V and E represent the radius of the orbit, speed 

e quantum number n: 


(C) V 


Space For Rough Work 
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13. A particle of mass m and charge q is projected in a region where an electric field is existing 
and given by E - E,i, with a velocity Vol from the origin at time t = 0, then choose the 
correct statement (assuming тус = 2qE,mx, ). 

(A) radius of curvature of the particle when its x-coordinate becomes Xo is 2X0. 


(B) radius of curvature of the particle when its x-coordinate becomes xis 4 V2 хо. 
(C) speed of the particle when its x-coordinate becomes хо is v, . 
(D) 


D) speed of the particle when its x-coordinate becomes xo is 2v, . 


PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of whic 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00 


1. A cabin is moved up the inclined plane with constant a 
sind. A particle is projected with some velocity i 
perpendicular to the inclined plane. If maximum hei 
particle perpendicular to inclined plane is same as гг 
with respect to the cabin parallel to plane then calcul 
coto. 


2. Three metallic blocks A, B and C ha 


Specific heat of A, B and C are C, 2C a . Initi Й 
of A, В апа С аге 10°C, 5° 
. Fi erature of block G 


m0? 


the rod about hinge is о? sin20 then the 


ace For Rough Work 
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Mathematics PART - Ill 


SECTION - A 


1. Clearly f(x + т) = f(x), g(x + л) = g(x) and ф + 4 = {(—1) ҚОҢ(-1) 9(х)} = ф(х). 


т/2 
2. [ sinx log(sinx)dx 
0 E үзе 
25 л sin x log( sinx)? = | sinx log( (1- cos ? x dx 
1 
-2| “Idi; where t= cos x 
25 
4 ү 213 
1 (-t г) 144 2 
ең 1; = Stat] = 109.2 - 1 = oo (2). 
8. | = ГОР х) ООР" (х) ах x HOOF + ОР х) = (FOOF"G0 f GOF'G9)] dx 


= [абе OOF -tF Go) = f'(x) F(x) — f(x) F'(x)+ c 


4. 1) = a + b +c, f(—1) = a —b + c, f(0) = 
> a= (1) +101) = 20), b= 7 (C) - f) 


> f(x) = (14 (1) + (1) – 2f юу? «(3t E 201 +f(0) 
- XO) - (2 ato) 0а) 


= [fo9| = 


20D Ha) +422 )1(0)+ 02 га) 


210| € [x(x  1)| + 211 — х + [x(x — 1)| v fe) <1; x e[- 1, 1] 
= For x e [1, ©] = 2109 < x(x + 1) + 268 — 1) + x(x = 1) 

> f(x )| < 2x -1УхеП,о) 

705 ) <2х? = 


= (воде [tn 2 _4)dx = 


1 


11 
2” 
Let h(x) = f(x) — sin x 


= According to Rolle’s theorem for c e (-5 0) ,h'(c) = 0 = Ғ(с) = cos с 


апаа є (o z) , h'(d) = 0 > f'(d) = cos d 


let h'(x) = f'(x) — cos x, x е(с, d]. 
According to Rolle's theorem h"(x) = 0, x e (c, d) 
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Bi 


In the diagram there are four conducting plates A, B, C and 
D placed parallel to each other at equal separation L. If 
plate C starts moving towards plate B with velocity v. The 
current (in mA) flowing in the wire connecting A and D is 
'"2y'. Find ‘y’. (assume all other plates to be fixed) (Given: 
q2 = 5uC, qs = 10uC, v= 10 m/s, L = 0.05 m) 


; 1 . 
А mono-atomic gas undergo a process such that Р ос E If final temperat 
initial temperature of the gas in given process and molar heat capacity 


pi then value of ‘n’ is 


Block B of mass 4 kg resting on a frictionless 
horizontal surface and connected with spring of 
spring constant K = 10 as shown in figure. 


Another block A of mass 2 kg is placed on the top of b 
the blocks is и = 0.5. Body B is displaced and releas 
together and perform simple harmonic 
permits body A and B to move together 
body A and B. (Consider g = 10 m/sec? 


are moving 
itude that 
ontact of 


Vo = 2 meter/second in 
velocity. Assume that 


Кы” у EIER EE EE EE EE E EE, 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which order is/are correct for OCl2, МО and BF; molecules? 
(А) Tendency to form back л-бопа: BF3 > ОСІ > NCls 
(B) Polarity of covalent bond: B - F2» O- CI»N-CI 
(C) Dipole moment: BF3 > ОСЬ > NCls 
(D) Hydrolysis: BF3 > ОСЬ > NCls 


NBS( — N88(t 4) , Products 


The те ) of the major product о 
(A) itis a 2. cyclic diene. 

(B) an a-keto acid is one of it’s oxidati 
(C) it contains five allylic hydrogen ato 
(D) it forms an ether when reacts with aq. 


3. Which of the following are 
(A) [Mn(H2O)g** 
(C) 


Space For Rough Work 
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5. [Cr(H,O), | +6NH, —o|cr(NH,), |" +6H,O 
Which reaction(s) is/are thermodynamically more favourable then the one given above 
(A) [Cr(NH,), | +3en——s[Cr(en), | +6NH, 


(B) CrCl, нга agent Cr (CO), 


(C) [Cr(NH,), |” +2dien—>[Cr (dien), |" + 6NH, 
(D) Cr(OH), + OH —o[Cr(OH), | 


6. The product(s) of which reaction(s) show geometrical isomerism? 
(A) CH,-CH-CH- CH, +CH,N, — 15 (В) CH, -CH- COOH 


(C) СН,СН,СН,СОС! 
Cy Anhy.AICl, 


(C) 0.1 M AlCl and 0.1 M МН>СОМН; a[Fe(CN)c] 


This section contains 6 multiple i : has four choices (A), (В), (C) 


the CO ligands 


(B) both sigma d 
| Ғе decreases as CO is а reducing 


(C) on he 


as compared to the free CO 


eases and that of the surrounding does not change 


Space For Rough Work 
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10. 


11. 


12. 


Cl 


шаны оон >t, ней (P) 


Cl 
Which is a characteristic of (P)? 
CH3 


(A) HC CH3 is formed when (P) reacts with hot conc. Н2504 
(B) in aqueous solution(P) remains in four different forms 
(C) reaction of (P) with CHa3MgBr, forms secondary alcohol 


Q 


How many elements of the fourth period of periodie electrons in their 
orbitals, which azimuthal quantum number is 2? 


(D) when heated in Al-tube,(P) forms 


Which reagent can’ 
(А) CH2N2/A 
(C) CHsBr and 


Space For Rough Work 
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PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


1. One mole of an ideal gas at 0.1 atm and 300 K, was heated to 320 K at constant pressure, 
this results in expansion of the gas. What is the entropy change of this reversi 
ЈК" molt unit? 


[/n(1.066) = 0.064, R = 8.3 J K- mol", Cp = >R] 


O 
IN | 
C,H.MgBr + CH, - CH = CH- C,H, —*9 › (P) 
If x Number of chiral carbon atoms in organic product P 
and y = Number of optical isomers possible for P 


What is the value of DRE 


3. 
1. Conc. HNO; , Conc.H,SO, 
2. (a) Fe/HCI, (b) ОН” » Produc 
3.Excess Br;, HO, NaHCO, 


If the molar mass of the product(P) is ex 
x? [At mass of Br = 80 g mol“! 


at is the value of 


4. One litre of a buffer sol Р а and 0.3 mole of СНзСООН. 
to the buffer solution, the pH 
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6. Reaction of an organic compound(P) with Br2 and KOH form an amine having the following 


structure. 
CH3 


CH3 


NH» 


p. HOW су, мон ,д 


If the sum of the number of oxygen atoms present in(P), (Q) and (R) i 
what is the value of ‘x’? 


7; Тһе specific conductance or conductivity of an electrolyte 
be the degree of dissociation of the electrolyte in 0.1 M 


conductance Л? is 100 ohm ст тог! 


8. The molecular formula of an octahedral complex is is- and trans 
isomerism and ionise in aqueous solution. If one mol i 
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SEGTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


il The solution of M B /-х is given by 
(A) x « C- 2]y -x + 2log( fy -x -1) (B) x? «C-2]y -x +log( 
(C) x « C «(y - X) +log(y - x - 1) (D) Jy -x -1- C! 

2. If n objects are arranged in a row, then the number of wa 
objects so that no two of them are next to each other is 
(A) (п 2)(n-3)(n-4) (B) "2С, 


(с) "°C, 4750, 


first two 
at random, 


3. A four digit number (numbered from 0 
digits is equal to the sum of its last t 
then the probability that it is lucky is 
(A) >0.065 
(C) 0.066 


Space For Rough Work 
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6. Which of the following are CORRECT? 


(A) If A and В are symmetric matrices of order З then ГАВ - ВА| 20 

(B) If A and В are square matrices of order ‘n’ such that АВ =|, , then BA =I. 
9017 5148 7220 

(С) The matrix А -| 1234 2117 4848 | is non-invertible. 
4320 3648 1179 


(D) If two square matrices А and B of same order commute, then all positi 
of A and B commute. 


ra Let solutions of the equation (2-1-2) =1 be o, Ор, 9, € 
le > Jorg] |> |ә. H ЕНЕ г 
of i, j where i,j € (1, 2, 3, 4}, i j the number of differe 


(Single C 


This section contains 6 multiple choice que i es (A), (B), (C) 
and (D) out of which ONLY ONE is c 


(A) three 
(C) infinitely ma 


| 
ШЫ 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-6-Paper-1 (PCM) JEEA 14 


11. Consider parabola y^ = 40x, A circle 5-0 is drawn taking one of its focal chord ав 
diameter. The extremeties of the focal chord being Р: and Р. A point ‘P’ is taken on the 
circumference of S = 0, then 
(A) ZPPP, -4 
(B) x = 10 is a tangent to S = 0 
(C) Combined equation of the tangents at P4 and Р: has (coeff. xê) + (coeff 
(D) Orthocenter of APPP, lies on it 

12. ІҒсов!р-сов 'q«cos 'r- л. Then value of p? +q? +r? + 2pqr+4 ise 
(A) 1 (B) 0 
(C) 5 (D) 3 

1- 2 
13. ФР 114x,), then cos} —————— ——— ша (1 
2 X4X,X,......to infinite 
(A) —1 (B) 1 
(C) х, 

This section contains 8 Numerical on er of which maybe positive or 

negative numbers or decimals to 1 Є 0, -0.33, -.30, 30.27, -127.30) 

1. The integer п for on — zero number, then 15 

2. The sum 3,+ 4, and +5 taking two at a time is x, 


er externally then find the radius of the circle 
1 ; 

-— is equal to 
: | +1 
х 


Space For Rough Work 
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5. 


Let A = {З, 4,5,6} and B= 2З Л 0} be two sets. Let a function f be defined from set A 


to set B, such that f (i) —1(]) > 2 vi >j, where i,j є A. If the number of such functions is М, 


then the value of 5 is 


гал? апе 
2 


(a-b)(a-c) (b-a)(b-c) 


In a scalene triangle ABC, the value of A 


is (all notations are standard) 


1 1 
Let а;,а,,аз..... ға аге in A.P such that —— + —— + 
1:82; 83 4001 аа; ^ ага» 
10 | 
а» + алооо = 50 then is equal to 
|а; — A4o01 | 


If CF is perpendicular from the centre C 


point P, and G is the point where the 
equal to (40A) then a= 
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=> f"(x) + sin x = 0, x e (-5 z) 
2 2 
> |f"(x)| = |sinx| < 1 for atleast one x е (-5 | 
1_1 
4 „7 
6 | = [| xx 
2 4 6 
xS att 
2 4 2 
Let —-—~+6 =t 
x£ x 
=1- 2а 2 ШҮ е. ЕВА 4х +2 
6 6\\х° х 6x? 
e 2 
л/6 n 5) 2/3 
7 Odx + | 1dx + | 2dx 22534807 cot 
0 1/6 af 2 2 3 
tan (5) 
8 | їаплх Ө 
х--4 Х+4 0 
_ msec? nx 
= lim —————— = 
xo-4 1 


x yt: 
lim (+) = lime * -1 
хоо X хоо 
given limit = x + 1. 


9. Since, according to option (A), we have 
sin [x] = cos [x] 


Oh uc 

=> [x] = пл+| = |= п+— [л 

4 4 

Which is not possible, as LHS є | and RHS є Q* 
Hence, sin [x] = cos [x] has no solution 
However, sin [x] = tan [x] 

=> [x]=nz,nel 

Which is possible when [x] = 0 and n = 0 
“O<x<1 


10. ‘g’ is decreasing 
= g(1) x g(0) 
Therefore f is increasing 
= f {g(0)}2 f (g(1)) 
<. 0 > f {g(1)}, from the question. But, f (x) 20, from the question 

-f(g(1) = 0 

As х>0,0(х 
So, f {g(x)} <f { 
Asx20,f(x)2 


11. Since f(g(x)) is a one-one function 
= f(g(x1)) « Қа(хо)) whenever x; = Хо 
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Q.P. Code: 100191 
Answers 
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Answers & Solutions 


PART-A 


1. BD 
Sol. Length о Ох cY h7 
L-[wer?T [LT] [мт] 
By comparing the power of M, L and T in both sides we get 
-X +Z =0,3x +y +2z =1 апа-2х-у-2-0 
By solving above three equations we get 
1 3 1 


Х--,У---,2- 
27 2 2 


2. АВ 


Sol. а! and а both are negative and 
a 
3 


3. BCD 
Sol. f=3,n=1 B,V,-nRTo 


ays be in the direction of the temperature gradient from higher to 
ence Q; in rod AB, Q2 іп rod BC will both be in clockwise sense while 
nti-clockwise sense. Also, we have if L is the length of each rod and A its 
of cross-section, 


чыш 
L МІ 
А(50-0 А 
E 5 ) = (500,)* 
А(100- 
о,--% шы °) (поса, )А 
Hence, О: : Q2 : Оз: : о : о : 203 


Also, 
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9. Q (so) (so. 98^. 0, 


a, о, L L 0; 


7. АС 
Sol. Mass per unit length of the wire = 0.1 kg/m. 
At any instant, tension in the string is (2 + 2.25 t) g N 


‚_ [822599 
ШИГЕ 


Ге -10| 2+2.25t dt 
0 0 


t=0.612s 
T =(2+2.25 x 0.612) x10 =33.77 N 


8. B 


Sol. Тһе electric field due to the dipole on the circumfer 


directed normal to the plane of charged ring. 


m у +v 


3 
2,,2 > 
[m vo Sedem -448х, 
qE,v,m 
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Sol. 


Sol. 


PART- B 
8 
Maximum height = ...(1) 
2g со50 
2 
Range = px 2gsinox( 22 .. (ii) 
From (i) and (ii) cot 0 = 8. 
6 
mc (10 — T) = m 2c (Т—5) + 2mC (T-5) 
Т = 6°С. 
0.5 


Power factor = cos ф = cos 7/3 = 1/2. 


6 


^ -Lcos0o 


2 
= T osinOcos до 


2 
- T о? ѕіпӨсоѕ Ө 


0.5 
2а 1 дах 242 
2Ағ) 2Ав, 
|. da. 

dt 
From (i), 
qL-q 
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7. 3 
Sol. то A < umg 
A< Hg . 
K 
22 
Ae 0.5x10 з 


Sol. 


Impulse | = т(Моһ + Vo) (1) 
2 
Angular Impulse | L cos 0 шш 
2 12 
е = 1 
f£ 
=> Vo= Vem + 29505? 


From equation (1) and (2) 
2 

m (Vem + 2) «cose zum 
2 12 
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Sol. 


Sol. 


LI 


PART-A 
AB 


Back bond is stronger in ВЕз as compared to ОСІ due to energy difference between 


overlapping orbitals. NCla does not form back л-бопа due to less electronegati 
between N and Cl. 


ABC 
CH3 
The major product is CH3 
Br 
AC 
Due to t3,e5 configuration of Ми?" and Fe? in their res mplexes. 
AC 


Close packing takes place along the f 
hold smaller atoms or ions. 


AC 
In (A) and (C) entropy of so 


ABD 


the number of solute particles. 
= 0.6 mole particles. 

6 mole particles 

in same number of particles 


tion number of iron remains zero even after heating. 
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Sol. Cl O 


GH. CCH, CC, "=" зең 50508, 000-8 5 


Cl 
O 
| 
CH, - C - CH, - СООН —с5-э CH,COCH, 
11. р 
Sol. Тһе elements are 
Cu, Zn, Ga, Ge, As, Se, Br and Kr 
12. D 
Sol. | Reagents in A,B,C convert phenol to anisole. 
13. B 
Sol.  Q(g)is № 


PA 
1. 1.33 (Range 1.3 to 1.4) 
Sol.  AS(adiabatic) = nC, 32 
1 
2. 1.5 
Sol. The product(P) is Hs 


tains no d-electron. So back donation does not take place. 


CH3 CH3 COOH 
CH3 CH3 COOH 
Sol. — (P)is ‚ (Q) is (R) is 


CONH 5 COOH COOH 
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7. 0.4 
Sol. K=4x 10° ohm cm? 
A, =Kx1000 
M 
=4x 10° х шит = 40 ohm ст тог! 
_Am _ 40 _ 
AR 100 — 
8 170 


Sol. The complex is [Cr(NH3)4Cl2]CI.2NHs 


© 
© 
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PART- А 
1. AD 
Sol. Let Jy-x-t 
у-х-Г 
AY ei ал 
dx dx 


prat че 
dx 


LEE ai =dx which leads A and D as solutions 


vi-1 
2. ABC 
Sol. Let x, be the number of objects to the left of the first o 
objects between the first and the second, x2 the numb the second and 


the third and x3 the number of objects to the right of th 


Xa +¥,;+Yo+X, =N-5 (2) 
where XoY Y2X3 20 

The number of non — negati m ust" 
We have "*C, = x(n - 


Also, "°C, 4^? C 


3 ABD 


Sol. The total . Let the four digits number on the 


“Қан «br! ven? хань 


= ХҮЧЛИЙН) ant cort хо tanse 


=> 25 +39 к? + ук -an* +bn? «cn? +dn +e 
k=1 k=1 k=1 
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k? ? 
лкк) kennen) keen]. 
6 2 2 2 

anf 4 br? + cr? + dn« e 
n m Бп? : 4 A 
= +—+ + = = ап“ +bn’+cn’+dn+e 
12 8 12 6 


Therefore, a= 1 dle 3 dadea 
12 3 12 6 


5. AB 
Sol: Let f'(1)=a and f"(1)=b, putting x = 1 in the given equation we get b 


Differentiating the equation and putting x = 1 gives 
2ab +8 = ар + 2ар > ab=8>a=2,b=4 


6. ABD 
Sol: АВ-ВА is skew symmetric. Also in option C, 


A|#0.R 


7. BD 

бо: (2-(1+21))* 2-1 z 21^ +1+21 
2,-1-2-1-2-2-о, 
z,-1«2i-1-2i- o, 
z, =1+ 4+1=1+3= о, 
z, =14+2i-i=1+i=0, 


À —5 (circle on о, — » Will overlap) 


8. D 
Sol  Letthere be distinct roots between 0 and 1. 


al roots lying between 0 and 1 for any value of k. 
of f(x) 20 and g(x)=0. 


tituting this in a? +pa+q=0, we get (a? -b +p)a - ab « q- 0 
b,p,q €Q, р=р-а?, q--ab. This gives, 0(х)-(х-а) х). 
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=> g(x1) = g(x2) whenever x; = Хо 

=> g(x) must be one-one. 

Let f(x) = y is satisfied by x = х; and x2 

If g(x) is such that its range has only one of x; and хо, then f(g(x)) сап be one-one even if f(x) is 
many-one 


f(x) = odd degree polynomial + bounded function cot 'x e (0, л) 
also, f'(x) > 0. 


f(x) =x* 414 
x +х+1 


AX (x2 +1) -2х-1 


2 
(x? +x +1) 
=> f'(x) = 0 has atleast one root which is repeated odd number of times or it has one root which is 
not repeated since numerator of f'(x) is a polynomial of degree 7. 
=> f(x) = 0 has a point of extrema. 


= even degree polynomial + bounded function — € (o. 4) 
X +х+1 3 


f(x) = 


P(1) = (-2, -2) 
SE 6р, ЧУ eg? 
dt dt 

92-1 
>m= 

6t 
att=1,m,= 
3 


— equation of tangent at P 
y+2=-2 682) (t+ D*Qt-2) 20512 2 


a(t 


SECTION- C 


2 2,4 4 
[E Эс, ok the. 2 


беу (х7-1) 


x^ +1 


x —1 


Substitute у = COSX 


2 
„Фу ри. 
7 


2 
7 [dy - y 
0 0 


1 


[s [о Ге [ов = (V2 -1)+2(1.5- V2) 220—492 


0 1 42 
[I] = [0.41] = 0 
2 шинж 
Let y = ж. 1 
X^ - X41 


=> (у – 3)х? + (y-2)x+y+1=0. 

Asx є В, D 20 > (у - 2)? - Ay – 3)(у + 1) 20 
= Зу? – 4у – 16 «0 

Clearly у lies between the roots. 
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Sol. From diagram, 0 = 45° 
=> Slope = +1, 


(4, 0) 


11: D 
Sol.  x--10is the directrix of the given parabola. Hence the ci 
diameter. So ZPP P, 2-90? and hence AP PP, is right 


Tangents at extremeties of focal chord are perpendicul 
(coefficient x?) + (coefficient y?) = 0. 


12. C 
Sol. Let cos 'p=a, cos 'q=f, cos Г-ү 
cosa =p 
созр-а 
cosy =r 
о-р-ү-л 
->сов(а--В)-сов(л-у 
— cosacosf-sina.si 
= pq- 41- p* 


>pq+r= 


13. 


aerea ene 
=COS—, X, =COS| -> |, Ху =COS| — |.... and so on. 
2 2 


ze infinite 


2біп cos? 
2 2 
0 suere 
DS... COS —....... Infinite 
2 2 
2° пе соз 5, 
Е Ө Ө ДИЕ 
608—008. COS — .....infinite 
2 2 2 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-6-Paper-1 (PCM) JEEA 27 


2 sin, 
=li 
=e. D 
COS э 
sin — 4 
"Eg g^ 
on cos n+1 
2 2 
4A- x 
So that ELEM -0080-Х, 
X, X,.....inf 
1. 0.33 


(соз x - 1)(cosx - e") 


n 


Sol. lim 


2sin?~ x 1 
Limit = lim ——2 —S0S* _ “jim 
x0 22 B Х 2 x30 
2 
(n#1 for then the limit = 0) 
e* +sinx 


Sol: Given expression = 
a 
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Sol: 


Sol. 


0.33 
4000 


8184001 
also a; + 44901 = 50 


=> |a, – алоо? = 2500 – 1600 
= |а; – Agoo1| = 30 


=10 = 9484001 = 400 


9 


y 


Equation of the tangent at P (7со50, 5sin0) on the ellipse is 72056 a 


7? x5? 
then (CF) = 
(CE) 5? cos? 0 + 7? sin? Ө 
_ 25х49 
25cos? Ө+495п° Ө 


7X 2 = T 5? 
cos0 sino 
—24sin 3 


Equation of the normal at Р is 


Coordinates of G are [o 


(PG) =(7cos oy gi Үү пе, 


= 29 (25 cos? 0 + 495іп2 Ө 
25 


So (CF . PG) = (49) 
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SECTION-1 : PHYSICS 
PART- А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. If the dimensions of length are expressed as G* cœ һе; where G, c and h are 
gravitational constant, speed of light and Planck's constant respectively, the 
(A) х= у= (в) х= 1,2 
1 3 3 
C ER RU D eR 
(Qy- 52-75 (0) y--5 
2. If the electric field E is plotted, with distance 


from qı along the line joining of two, then (E is 
positive along «ve x-axis) it looks as shown in 
figure. From the plot we can say that 
(A) qı and qe both are negative 


Ч, 

(В)1-4-4 
9 

(С) gi is positive and q2 is negative 
q 1 

(0) |24-4 
9| 4 

3. One mole of an ideal m 


C along the path AB 
To. For the process 


photoelectric mission from a material is 5200 À. 
this material is illuminated with monochromatic radiation 


(B) 20 watt infrared lamp 
(D) 20 watt ultraviolet lamp 


Space For Rough Work 
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5. 


A capacitor is charged to a potential of Vo. It is connected with an inductor through a switch 
S. The switch is closed at time t = 0. Which of the following statements are correct? 


(A) The maximum current in the circuit is 42 


(В) Potential across capacitor becomes zero for the first time at time t = т С 


(C) Energy stored in the inductor at time t = zC is су; 


(О) Maximum energy stored in the inductor is Zovė 


A circular ring (centre O) of radius a, and of uniform cross section is 
made up of three different metallic rods AB, BC & CA joined together 
at the points A, B and C in pairs) of thermal conductivities 
оз, respectively (see diagram). The junction A, B and C a 
at the temperatures 100°C, 50°C and 0°C, respective 
are of equal lengths and cross sections. Unde 
conditions, assume that no heat is lost from the sides 
Qı, Qe and Оз be the rates of transmission of heat alo 
AB, BC and CA. Then which of the following i 
(A) О: = О» = Оз and all are transmitted i 


(B) A 5 Q2 now in clockwise sense 
(C) Q : Q3 : | ол: ор: 203 

Q, “ы Kc 
(D) — 

90 E 
A 10 m long horizonta i kg whose end A is fixed, is 
connected to a massl i lley. String BC is connected to 
a container of mas i /m?) is poured in the container 


a pulse is generated at end A. 
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(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. A dipole of dipole moment p is kept at the centre of a ring of radius R and charge q. The 
dipole moment has direction along the axis of the ring. The resultant force on the ring due to 
the dipole is 
(A) zero 
pq 

B 

(B) Anc R? 
pq 

C 

z 2ne R? 
pq 

D 

) Ane FR? 


only if the charge is uniformly distributed on the ring. 


9. A ball of mass m falls vertically from a height h a 
collides with a block of equal mass m movi 
horizontally with a velocity v оп а surface. Т 
coefficient of kinetic friction between the block and th 
surface is щ = 0.2, while the coefficient itution (e 
between the ball and the block is | 
friction acting between the ball an Аы A а ыы 
velocity of the block just after the collisio 

(D) 0.3./2gh 


(A) 0.5,/2gh (B) 0 
ith a velocity u with another 


jectile and the struck particle 
initial direction of motion. The 


m 


10. Consider elastic collisi 
particle of the same 
move in direction 


(D) 180° 

11. i i the surface of water in a lake. The refractive 
i in the line of fall of the ball, is looking at 

ove the water surface the fish see the speed 

(C) 16 m/s (D) 21.33 m/s 

, let R, V and E represent the radius of the orbit, speed 

e quantum number n: 


(C) V 


Space For Rough Work 
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13. A particle of mass m and charge q is projected in a region where an electric field is existing 
and given by E - E,i, with a velocity Vol from the origin at time t = 0, then choose the 
correct statement (assuming тус = 2qE,mx, ). 

(A) radius of curvature of the particle when its x-coordinate becomes Xo is 2X0. 


(B) radius of curvature of the particle when its x-coordinate becomes xis 4 V2 хо. 
(C) speed of the particle when its x-coordinate becomes хо is v, . 
(D) 


D) speed of the particle when its x-coordinate becomes xo is 2v, . 


PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of whic 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00 


1. A cabin is moved up the inclined plane with constant a 
sind. A particle is projected with some velocity i 
perpendicular to the inclined plane. If maximum hei 
particle perpendicular to inclined plane is same as гг 
with respect to the cabin parallel to plane then calcul 
coto. 


2. Three metallic blocks A, B and C ha 


Specific heat of A, B and C are C, 2C a . Initi Й 
of A, В апа С аге 10°C, 5° 
. Fi erature of block G 


m0? 


the rod about hinge is о? sin20 then the 


ace For Rough Work 
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Bi 


In the diagram there are four conducting plates A, B, C and 
D placed parallel to each other at equal separation L. If 
plate C starts moving towards plate B with velocity v. The 
current (in mA) flowing in the wire connecting A and D is 
'"2y'. Find ‘y’. (assume all other plates to be fixed) (Given: 
q2 = 5uC, qs = 10uC, v= 10 m/s, L = 0.05 m) 


; 1 . 
А mono-atomic gas undergo a process such that Р « E If final temperat 
initial temperature of the gas in given process and molar heat capacity 


p then value of ‘n’ is 


Block B of mass 4 kg resting on a frictionless 
horizontal surface and connected with spring of 
spring constant K = 10 as shown in figure. 


Another block A of mass 2 kg is placed on the top of b 
the blocks is и = 0.5. Body B is displaced and releas 
together and perform simple harmonic 
permits body A and B to move together 
body A and B. (Consider g = 10 m/sec? 


are moving 
itude that 
ontact of 


Vo = 2 meter/second in 
velocity. Assume that 


Кы” у EIE ERE IEEE EE E EE E EE, 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-6-Paper-1 (PCM) JEEA 7 


ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which order is/are correct for OCl2, МО and BF; molecules? 
(А) Tendency to form back л-бопа: BF3 > ОСІ > NCls 
(B) Polarity of covalent bond: B - Е O- CI» N- CI 
(C) Dipole moment: BF3 > ОСЬ > NCls 
(D) Hydrolysis: BF3 > ОСЬ > NCls 


NBS( — N88 4) , Products 


The Же ) of the major product о 
(A) itis a оо cyclic diene. 

(B) an a-keto acid is one of it’s oxidati 
(C) it contains five allylic hydrogen ato 
(D) it forms an ether when reacts with aq. 


3. Which of the following are 
(A) [Mn(H2O)g** 
(C) 


Space For Rough Work 
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Roots of the equation Зу? — 4y — 16 = 0 are 


уг 424208 _ 2252 


6 3 
г. Absolute maximum of the expression = 5 22 та 
> [a] = З 
1 1 21 1 2 
4. | xtogxax = [logx.xax = о9х.% E dx = : 
0 0 0 0 
2 
5. Let p(x) = 3sin шог and g(x) = с: . 
=> p(x) and g(x) are even functions 
and p(x) decreases in x е D 4 
and g(x) decreases in x є D з 
Hence р(х) апа g(x) will be maximum at x = 0 
=> maximum value of f(x) is f(0) = 3 V3 . 
6 f(x) = 2; x=0 f(x) = -2; x=0 
-2; хеВ-0 2; хеВ-0 
7. Since f(x) and g(x) are one-one and onto and аге also the mirror images of each other with 


respect to the line y = 2. It clearly indicates that h(x) = f(x) + g(x) will be a constant function and 
will always be equal to 4. 
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5. [Cr(H,O), | +6NH, —o|Cr(NH,), |" +6H,O 
Which reaction(s) is/are thermodynamically more favourable then the one given above 
(А) [Cr(NH,), | +3en——s[Cr(en), |” +6NH, 


(B) CrCl, Reduong agent Cr (CO), 


(C) [Cr(NH,), |” +2dien——>[ Cr(dien), |” +6NH, 
(D) Cr(OH), + OH ——»[Cr(OH), | 


6. The product(s) of which reaction(s) show geometrical isomerism? 
(A) CH, -CH=CH-C,H, +CH,N, — 15 (В) CH, -CH- COOH 


(C) СН,СН,СН,СОС! 
СҮ Anhy.AICl, 


(C) 0.1 M AlCl and 0.1 M МН>СОМН; a[Fe(CN)c] 


This section contains 6 multiple i : has four choices (A), (В), (C) 


the CO ligands 


(B) both sigma d 
| Ғе decreases as CO is а reducing 


(C) on he 


as compared to the free CO 


eases and that of the surrounding does not change 


Space For Rough Work 
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10. 


11. 


12. 


Cl 


шашы HOOH — p _Heat_, (Pp) 


Cl 
Which is a characteristic of (P)? 
CH3 


(A) HC CHs is formed when (P) reacts with hot conc. Н2504 
(B) in aqueous solution(P) remains in four different forms 
(C) reaction of (P) with CHsMgBr, forms secondary alcohol 


» 


How many elements of the fourth period of pence electrons in their 
orbitals, which azimuthal quantum number is 2? 


(D) when heated in Al-tube,(P) forms 


Which reagent can’ 
(А) CH2N2/A 
(С) CHsBr and 


Space For Rough Work 
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PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


1. One mole of an ideal gas at 0.1 atm and 300 K, was heated to 320 K at constant pressure, 
this results in expansion of the gas. What is the entropy change of this reversi 
ЈК" molt unit? 


[/n(1.066) = 0.064, R = 8.3 J K- mol", Cp = >R] 


O 
Ў | 
C,H.MgBr + CH, - CH = CH- C,H, +095 (P) 
If x Number of chiral carbon atoms in organic product P 
and y = Number of optical isomers possible for P 


What is the value of ST 


3. 
1. Conc. HNO; , Conc.H SO, 
2.(a)Fe/HCI, (b) ОН” > Produc 
3.Excess Br;, HO, NaHCO, 


If the molar mass of the product(P) is ex 
x? [At mass of Br = 80 g mol“! 


at is the value of 


4. One litre of a buffer sol Р а and 0.3 mole of СНзСООН. 
to the buffer solution, the pH 
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6. Reaction of an organic compound(P) with Br2 and KOH form an amine having the following 


structure. 
CH3 


CH3 


NH» 


p. How о мон „р 


If the sum of the number of oxygen atoms present in(P), (Q) and (R) i 
what is the value of 'x'? 


7; Тһе specific conductance or conductivity of an electrolyte 
be the degree of dissociation of the electrolyte in 0.1 M 


conductance Л? is 100 ohm ст то?! 


8. The molecular formula of an octahedral complex is is- and trans 
isomerism and ionise in aqueous solution. If one mol i 
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SEGTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


il The solution of M = ф-х is given by 
(A) x « C- 2]y -x + 2log( fy -x -1) (B) x? «C-2]y -x -log( 
(C) x « € «(y - X) +log(y - x - 1) (D) Jy -x -1- C! 

2. If n objects are arranged in a row, then the number of wa 
objects so that no two of them are next to each other is 
(A) (п 2)(n-3)(n-4) (B) "2С, 


(С) "°C, 4750, 


first two 
at random, 


3. A four digit number (numbered from 0 
digits is equal to the sum of its last t 
then the probability that it is lucky is 
(A) >0.065 
(C) 0.066 


Space For Rough Work 
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6. Which of the following are CORRECT? 


(A) If A and В are symmetric matrices of order З then ГАВ - ВА| 20 

(B) If A and В are square matrices of order ‘n’ such that АВ-|,,іһеп BA =I. 
9017 5148 7220 

(C) The matrix A=| 1234 2117 4848 | is non-invertible. 
4320 3648 1179 


(D) If two square matrices A and B of same order commute, then all positi 
of A and B commute. 


ra Let solutions of the equation (z-1-2i) =1 be o, Ор, 9, € 
le > Jorg] > |ю»| > |]. H ЕНЕ г 
of i, j where i,j € (1, 2, 3, 4], i | the number of differe 


(Single C 


This section contains 6 multiple choice que i es (A), (B), (C) 
and (D) out of which ONLY ONE is c 


(A) three 
(C) infinitely ma 


| 
ШЫ 


Space For Rough Work 
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11. Consider parabola y^ = 40x, A circle 5-0 is drawn taking one of its focal chord ав 
diameter. The extremeties of the focal chord being Р: and Р. A point ‘P’ is taken on the 
circumference of S = 0, then 
(A) ZPPP, -4 
(B) x = 10 is a tangent to S = 0 
(C) Combined equation of the tangents at P4 and Р: has (coeff. х?) + (coeff 
(D) Orthocenter of AP,PP, lies on it 

12. ЇЇсо8 р-сов5 'q«cos 'r- л. Then value of p? +q? +r? + 2pqr+4 ise 
(A) 1 (B) 0 
(C) 5 (D) 3 

1- 2 
13. х= 11x, ), then cos} —————— ——— ань c (-1 
2 X4X,X,......to infinite 
(A) -1 (B) 1 
(C) X, 

This section contains 8 Numerical on er of which maybe positive or 

negative numbers or decimals to 1 Є 0, -0.33, -.30, 30.27, -127.30) 

1. The integer п for on — zero number, then 15 

2. The sum 3З, + 4, and +5 taking two at a time is x, 


er externally then find the radius of the circle 
1 ; 

-— is equal to 
L | +1 
x 


Space For Rough Work 
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5. 


Let А = {3, 4,5,6) апа В = 12:31 0) be two sets. Let a function f be defined from set A 


to set B, such that f (i) —1(]) > 2 vi >j, where i,j € A. If the number of such functions is М, 


then the value of 5 is 


гал? tanB 
2 


(a-b)(a-c) (b-a)(b-c) 


In a scalene triangle ABC, the value of A 


is (all notations are standard) 


1 1 
Let а;,а,,аз..... ға are in A.P such that —— + —— + 
442,43 4001 аа; аса; 
10 : 
а» + 84999 = 50 then is equal to 
|а; — алоо 


If CF is perpendicular from the centre C 


point P, and G is the point where the 
equal to (40A) then a= 
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Q.P. Code: 100191 
Answers 
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Answers & Solutions 


PART-A 


1. BD 
Sol. Length о Ох cY h7 
L-[wer?T [LT] [мт] 
By comparing the power of M, L and T in both sides we get 
-X +Z =0,3x +y +2z =1 апа-2х-у-2-0 
By solving above three equations we get 
1 3 1 


x= , = ‚2 = 
27 2 2 


2. АВ 


Sol. а! and q2 both are negative and 
a 
3 


3. BCD 
Sol. f=3,n=1 B,V,-nRTo 


ays be in the direction of the temperature gradient from higher to 
ence Q; in rod AB, Q2 іп rod BC will both be in clockwise sense while 
nti-clockwise sense. Also, we have if L is the length of each rod and A its 
of cross-section, 


иш ean 
L МІ 
А(50-0 А 
5 5 ) = (500,)* 
А(100- 
о, = 2 i °) (тоса, )А 
Hence, О: : Q2 : Оз: : оч : о : 203 


Also, 
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PART TEST - III 


Time Allotted: 3 Hours Maximum Marks: 240 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries «8 marks for all correct answer. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9 and each question carries +4 marks for correct answer. There is no negative 
marking. 
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ОО 50А) (so. 190^. 0, 


a, о, L L Gs 


7. АС 
Sol. Mass per unit length of the wire = 0.1 kg/m. 
At any instant, tension in the string is (2 + 2.25 t)g N 


- [223509 
ШИГЕ 


Ге -10| 2+2.25t dt 
0 0 


t=0.612s 
T =(2+2.25x0.612) x10 =33.77 N 


8. B 


Sol. Тһе electric field due to the dipole on the circumfer 


directed normal to the plane of charged ring. 


m у +v 


3 
2, ,2 2 
[m vo т СПЕЛА -448х, 
qE,v,m 
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Sol. 


Sol. 


PART- B 
8 
Maximum height = ...(i) 
2g cos0 
2 
Range = px 2gsinox( | .. (ii) 
From (i) and (ii) cot 0 = 8. 
6 
mc (10 — T) = m 2c (Т—5) + 2mC (T-5) 
Т = 6°С. 
0.5 


Power factor = cos ф = cos 7/3 = 1/2. 


6 


^ -Lcos0o 


2 
= T osinOcos до 


2 
- T о? ѕіпӨсоѕ Ө 


0.5 
2а 1 20х 20482 
2Ав, 2А, 
|. da. 

dt 
From (i), 
qL+q 
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7. 3 
Sol. то A < umg 
A< Hg _ 
K 
22 
А< 0.5х10 з 


Sol. 


Impulse | = M(Vem + Vo) 441) 
2 
Angular Impulse | L cos 0 21 
2 12 
e=1 
f£ 
=> Vo= Vem + 29050 


From equation (1) and (2) 
2 

m (Vem + 2) £ coso zm 
2 12 
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Sol. 


Sol. 


LI 


PART-A 
AB 


Back bond is stronger in ВЕз as compared to ОСІ due to energy difference between 


overlapping orbitals. NCla does not form back л-бопа due to less electronegati 
between N and Cl. 


ABC 
CH3 
The major product is CH3 
Br 
AC 
Due to t3,e5 configuration of Ми?" and Fe? in their res mplexes. 
AC 


Close packing takes place along the f 
hold smaller atoms or ions. 


AC 
In (A) and (C) entropy of so 


ABD 


the number of solute particles. 
= 0.6 mole particles. 

6 mole particles 

in same number of particles 


tion number of iron remains zero even after heating. 
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Sol. Cl O 


CH. 26 CH, CCl, — 30H 06-08 600555 


Cl 
О 
| 
CH, - C - CH, - COOH— 5, CH,COCH, 
11. D 
Sol. Тһе elements are 
Cu, Zn, Ga, Ge, As, Se, Br and Kr 
12. D 
Sol. | Reagents in A,B,C convert phenol to anisole. 
13. B 
Sol.  Q(g)is № 


PA 
1. 1.33 (Range 1.3 to 1.4) 
Sol.  AS(adiabatic) = nC, 
1 
2. 1.5 
Sol. The product(P) is Hs 


tains no d-electron. So back donation does not take place. 


CH3 CH3 COOH 
CH3 CH3 COOH 
Sol. (Р) іѕ ‚ (Q) is (R) is 


CONH 5 COOH COOH 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-6-Paper-1 (PCM) JEEA 23 


7. 0.4 
Sol. K=4x 10° ohm cm? 
A, =Kx1000 
M 
=4x 10° х m = 40 ohm cm?mol" 
_Am _ 40 _ 
ло 100 ^" 
8 170 


Sol. The complex is [Cr(NH3)4Cl2]CI.2NHs 


© 
© 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-6-Paper-1 (PCM) JEEA 24 


PART- А 
1. AD 
Sol. Let Jy-x-t 
у-х-Г 
OY sop OE ua 
dx dx 


Ла teat 
dx 


T" д =dx which leads A and D as solutions 


vi-1 
2. ABC 
Sol. Let x, be the number of objects to the left of the first o 
objects between the first and the second, x2 the numb the second and 


the third and x3 the number of objects to the right of th 


Xj +¥,;+Yo+X, =N-5 (2) 
where XoY Y2X3 20 

The number of non — negati ae 
We have "*C, = z(n - 
Also, "°C, +°? C 


3 ABD 


Sol. The total . Let the four digits number on the 


“Қан sbn? ren? хаа 


= Зу EEEN ane cort хо dn +e 


=> 25 + зук + ук -an* - br? «cn? +dn+e 
k=1 k=1 k=1 
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k? ? 
SEG, kenn) keen]. 
6 2 2 2 

anf 4 br? + cr? + dn« e 
n m Бп? 2 А А 
> +—+ + = = ап“ +bn’+cn’+dn+e 
12 3 12 6 


Therefore, a — 1 deese: З ELTE, 
12 3 12 6 


5. AB 
Sol: Let f'(1)=a and f"(1)=b, putting x = 1 in the given equation we get b 


Differentiating the equation and putting x = 1 gives 
2ab +8 = ар +2ab > ab=8>a=2,b=4 


6. ABD 
Sol: АВ-ВА is skew symmetric. Also in option C, 


A|#0.R 


7. | BD 

бо: (2-(1+21))* 215 z 21^ +1+21 
z =1+ 2+1=2+2 = 0, 
z,-1«2i-1-2i- o, 
z, =1+2i+i=1+3i= о, 
2,-і-2і-і-ізі-о, 


À —5 (circle on о, — » Will overlap) 


8. D 
Sol  Letthere be distinct roots between 0 and 1. 


al roots lying between 0 and 1 for any value of k. 
of f(x) 20 and g(x)=0. 


tituting this in a? +pa+q=0, we get (a? -b +p)a +ab+q=0 
b,p,q €Q, p-b-e, q--ab. This gives, 0(х)-(Х-а) х). 
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Sol. From diagram, Ө = 45° 
=> Slope = +1, 


(4, 0) 


11: D 
Sol.  x--10is the directrix of the given parabola. Hence the сі 
diameter. So ZPP P, =90° and hence AP PP, is right 


Tangents at extremeties of focal chord are perpendicul 
(coefficient x?) + (coefficient y?) = 0. 


12. C 
Sol. Let cos 'p=a, cos 'q=f, cos Г-ү 
cosa =p 
созр-а 
cosy =r 
о-р-ү-л 
=> cos(a +ß)=cos(z-y 
=> cosacosf -sina.si 
= pq- 41- p* 


>pq+r= 


13. 


gere ene 
=COS—, X, =COS| -> |, X4 =COS| — |.... and so on. 
2 2 


ze infinite 


2sin cos 
2 2 
0 ГІТ 
DS... COS —....... Infinite 
2 2 
2° sin е соз 5, 
Е Ө Ө ЕГЕТЕ 
cOS—, COS —........COS—..... Infinite 
2 2 2 
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2" sin; 
= |і 
a 
COS э 
sin — 4 
кл “Таны 
on cos n+1 
2 2 
4A- xà 
So that ELEM -0080-Х, 
X X2... İnf 
1. 0.33 


(cosx -1)(cosx - e") 


n 


Sol. lim 


2sin?~ x 1 
Limit = lim — 5 _ “lim 
x0 22 B Х 2 x30 
2 
(n#1 for then the limit = 0) 
e* + sinx 


Sol: Given expression = 
a 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог”! 

Avogadro's Number Na = 6.023 х 107 

Planck’s constant h - 6.625 x 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе-131, Ва-137, Ро-207, U=238. 
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Sol: 


Sol. 


0.33 
4000 


84184001 
also a; + 44901 = 50 


=> |a, — алоо1| = 2500 – 1600 
= |а; – Agoo1| = 30 


-10-> 9484001 = 400 


9 


y 


Equation of the tangent at Р (7со50, 5sin0) on the ellipse is 72056 d 


7? x5? 
then (СЕ)? = 
(СЕ) 5? cos? 0 + 7? sin? Ө 
_ 25х49 
25cos? Ө + 49sin? Ө 


7X чу E T 5? 
cos0 sino 
—24sin 3 


Equation of the normal at Р is 


Coordinates of G are С 


(PG) = (7cos ө) + ШЕ пе, 


= 48 (25 cos? 0 + 495іп2 Ө 
25 


So (CF . PG): = (49 
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INSTRUCTION 


Caution: Question Paper CODE as given above MUST е 
OMR sheet before attempting the paper. Wrong CODE or ill give wrong results. 


A. General Instructions 


. Attempt ALL the questions. Answers hav 

. This question paper contains Three S 

. Section-l is Physics, Section-ll is Ch 

. All the section can be filled in PART-A o 

. Rough spaces are provided for rough worl n paper. No additional sheets will be 
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. Blank Papers, clip bo les, slide rule r phones, pagers and electronic 
devices, in any form 


ou start marking your answers on 


e/Black Ball Point Pen for each 
ink your Name, Test Centre and other details at the 


characters for marking answers. 


Part-A (15-18) - This section contains Two paragraphs. Based on each paragraph, there are Two multiple 
choice questions. Each question has only one correct answer and carries +4 marks for the correct answer 
and — 2 marks for wrong answer. 
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SECTION-1 : PHYSICS 
РАВТ-А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. A simple pendulum initially oscillating simple harmonically with 
angular amplitude о and period To is symmetrically confined between 
two rigid fixed planes А and B making angle В < о with each other as 
shown in the figure. 
(A) lf collisions at both the walls аге elastic, period is 
То(1 - В/о). 

(В) If collisions at both the walls are inelastic, period is To 

(С) If collision at one wall is elastic and at the other i 
period is To. 

(0) If collision at one wall is elastic and at the other 
period is less then To. 


2. A load is suspended from one end of a u 
m = 10 kg and length / with the help 


Space For Rough Work 
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3. 


A parallel palate capacitor of capacitance Co is charged to a 

voltage V and then the battery is disconnected. A dielectric 

covering one-third area of each plate is now inserted as shown in 

the figure. If charges on the capacitor plates get redistributed 

such that the portions covered with dielectric and not covered 

with the dielectric share equal amounts of charge, which of the 

following statements is/are true? 

(A) Dielectric constant of the dielectric is 2.0. 

(B) Charge appearing due to polarization on the surface of the dielectric is 

(C) Force of electrostatic interaction between portions of the plates cover 
equal to that between uncovered portions. 

(D) Force of electrostatic interaction between the plates after inserti 
becomes 9/8 times of its value before insertion of the dielectric. 


Four waves of the equation given by 
yı = 5А sin (wt — Kx + 1/2) 
ya = 2A sin (wt — Kx + 37/2) 
y3 = 6A sin (wt — Kx) 
and у = 2A sin (wt — Kx + л) 
(A) The resulted wave will have amplitude 5A. 
(B) It will make a phase difference of 37° wi 
(C) Its equation will be y = 5A sin (wt + 
(D) Its equation will be y = БА sin (wt 


During an experiment, an ide i ition — = constant [p = density of 
p 


d density p. The gas expands 


parabola. 
is hyperbola. 
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6. There is a board on which ‘IIT’ is written. It is 
situated on the opposite side of a river while | 
IIT-JEE aspirant swim the river such that 1 
he/she always approach the IIT board Пе. ' \ 
he/she always try to swim towards the board]. If > | ^9 
speed of river and speed of aspirants w.r.t. river i 
are same and width of river is d. 


(A) drift suffered by the aspirant will be Н 


(В) drift suffered by the aspirant will be 5 

(C) If IIT board is taken away from the bank by distance ‘d’ in р 
flow then drift suffered will be = 

(D) If IIT board is taken away from the bank by distance 


flow then drift suffered will be 2 


from P: 


(C) The velocity 


is ,/20 R со50 
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9. In a LR decay circuit, the current at t = 0 is 10 A. After 5 s it reduces to 9 A then incorrect 
statement is 


10 


(A) The time constant is (B) The time constant is 5 In 9 


9 
2 

Inj— 
9 


(C) Att = 10s, the current will be 8.1 A (D) Att = 15 s, the current will be 7.3 A 


10. A ball of mass m projected horizontally from the top of a tower with kineti 
in the air for a time interval t before it hits the horizontal ground. If 
is proportional to the speed, and the proportionality constant is ko, find 


the ball. 
-Кот 
(A) ҮКт pe (B) J2Km 
k, к, 
-Кот 
(o) AM Hes (p) =н 
2k, К, 

11. Find suitable expression for the moment of inertia of m and radius r 
about an axis that passes through the centre of the rin ith the plane 
of the ring. 

тг? 
А 
(А) ^5 


(C) mr*(1-- sin’ Ө) 


12. If electric field іп a region i 
a sphere of radii ro cen 


= Ar. The charge contained in 


13. ssive platform that is moving upward with a 


tform elastically, find height above its initial 


(в) u ш? +2gh 


9 


(р) uu’ +2gh 


2g 
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14. A person walking at the rate of 3km/hour, the rain appears to fall vertically when he increase 
his to speed 6 km/hr it appears to meet him at angle of 45° with vertical. The speed of rain is 
3 


(А) 342 km/hr (B) 5 km/hr 
(C) 6/2 km/hr (D) 243 km/hr 
(Paragraph Type) 


This section contains 2 paragraphs. Based upon the paragraphs 2 multiple c 
have to be answered. Each of these questions has 4 choices (A), (B), (C) an 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


Consider the nuclear fission reaction W — X + Y. Using th 
following equations: 


БН» ханын 
ЕЗ a энэ ' 


ЫЕ CMS b 


Binding energy per nucleon 


N; 


15. What is the Q value of 
(A) EN, -(ЕМ, + 
(C) Е,М, + EN, 


pace For Rough Work 
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Paragraph for Question no. 17 to 18 


A rectangular rigid fixed block has a long horizontal edge. A solid homogeneous cylinder of 
radius R is placed horizontally at rest. Its length is parallel to the edge such that the axis of 
the cylinder and the edge of the block are in the same vertical plane. There is sufficient 
friction present at the edge so that a very small displacement causes the cylinder to roll off 
the edge without slipping 


17. The angle 0 through which the cylinder rotates before it leaves contact with 


24 4 -1 7 et 4 
(A) tan 7 (B) cos 4 (С) сов 7 (D) ta 


18. The speed of the centre of mass of the cylinder before leaving contact w 


(A) үн (В) (эн (C) jo 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Mole 0.003|.....-. 5 Ға 
fraction(x) 2 
0.001Г-5 
100 200 
P(atm) —> 
The solubility of two gases A and B in water at 50°C is ariation of mole 


fraction and partial pressure of the gases is given in ab 
Choose the correct statements 

(A) Gas ‘A’ follows Henry’s law upto 20 
(B) The Henry’s law constant for gas 
(C) Gas ‘A’ is more soluble than gas ‘B 
( 


D) Gas ‘B’ does not follow ideal gas beh 


table in acid as well as basic medium 
resence of sunlight 


(Ш) towa trophilic substitution reaction 


(s) is/are formed by the following reaction? 


(В) XeOF4 
(D) XeOsF2 


Space For Rough Work 
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4. 


An aqueous solution of 50 mL of a weak dibasic acid НА of concentration 0.02 M is titrated 
with 0.1 M NaOH solution К, 2 10 *, K, =10° 


Choose the correct statement [Assume 1 - a = 1] 

(A) the pH of the solution before titration is approx 2 

(B) the pH of solution at first equivalence point is 3.5 

(C) the volume of NaOH solution consumed in complete titration is 180 mL 
(D) the degree of dissociation of НА” is greater than that of H2A 


Which of the following compound(s) undergo(es) decarboxylation on heati 
О 

(А) (СН, ), C- CH - COOH (B) | 

О HOOC - CH, - C - CH, 

COOH 


(O) шил 


СН 
\ ж 


ос), њо у 


1.CH3MgBr 
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Physics PART -I 


SECTION - A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Three concentric charged metallic spherical shells A, B and C have radii a, b 
and c; charge densities c, -о and o; and potentials Va, Vg and Vc 
respectively. Then which of the following relations is correct? 


Мс 8606 (в) v, -18:/9)-04 ор 
£o Ep 
(уу, - e «ble ele (D) tayana 05 06 
£p е; 


Four identical charges аге placed at the four vertices of a square lying in YZ plane. А fifth charge 
is moved along X axis. The variation of potential energy (U) along X axis is correctly represented 


by 
(A) (B) 
U 
-x о +X 
1) T" 
-x о +X 


Two resistances 300 ohm and 400 ohm are connected in series with a 60 volt supply. A voltmeter 
connected across 400 ohm reads 30V. The same voltmeter when connected across the other 
resistance will read. 

(A) 22.5 V (B) 50 V 

(C) 30 V (D) 10 V 


U 
—х о +X 
(С) (D) 
U 
—х о +X 


Space for rough work 
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(Single Correct Choice Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. 


10. 


11. 


12. 


Reaction of an aqueous solution of НО(МОз); with an aqueous solution of КМО)» forms an 
eight-coordinate complex which is obtained as a yellow crystal. The correct statement for the 
complex is 


(A) it contains Hg — Hg bond (В) it contains eight МО; ligand 


(C) the oxidation state of Hg is +8 (D) it contains МО; as a bide 


Ag(s) | AgCl(s), KCI(0.2 М) || KBr(0.001 М), AgBr(s) | Ag(s) 
Ksp of AgCI = 2.8 x 1079 

Ksp of AgBr = 3.3 х 10? 

What is the emf of the cell? 

(A) -0.41 V (B) -0.037 V 
(C) 0.037 V (D) +0.41 


Which of the following substance undergoes dehydrati 

CH CHCOOH 
(A) ) CHsC 
OH 


O 


Which of the followin not needed in o 
of glucose? 
(А) Br2/H2O 
(С) Сопс.НІ/г 


idate the open chain structure 


container. The reaction attains equilibrium 


.12 atm’, then the forward reaction will take place 
is doubled then the partial pressure of Y(g) will change to 


s place in a larger container at constant temperature then the 
p Will decrease 
rs forward reaction 
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13. Co, (CO), -2-4(Х) +CO 
In above reaction 'X' may be 


(А) Со(МО) (СО); (В) Co(NO)(CO)s 
(С) Co(NO)s(CO)? (0) Со(МО)(СО)4 
14. | CH,CH,CH,CI — 2:795, Product 


The product and type of above reaction is 


(A) CH3CH2CH2CH2CH2CHs, dimerisation 


(B) е ai , isomerisation 


Cl 
„©! 
(С) аса nucleophilic substitution 


(D) CH3CH2Cl, CH3Cl, pyrolysis 


(Paragraph Type) 
This section contains 2 paragraphs. Based upon the para oice questions 
have to be answered. Each of these questions has 4 choic ( ut of which 
ONLY ONE is correct. 


Paragraph for Q 


of above write up. 


complete cycle in Joule unit? 


(С) -203 (D) -513 


Space For Rough Work 
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16; What is the sum of the heat absorbed in the steps 1 > 2 and 2 > 3 (01-2 + ge, 3) in joule 
unit? 
(A) 1218 (B) 1120 (C) 1065 (D) 975 


Paragraph for Question no. 17 to 18 


(P) ese, (Q)— 5 —(R) 
NH3 

Br Br 

< 


1. Excess Bro /H20 
2. NaHCO3 


Br 
(R) NaNO, /НСІ >(S) HzO >(T) 


Cold A 


1. Excess Br; /H5O 
(U) < 2.1-ВиМН2 


Answer the following question оп the basis of abo 


17. Which of the following reaction is acc ducts? 
(А) (S)—?(T) 


NH; 
Br 


1.Excess Вгг/Н2О 


(c) (T) 


Br 


/are observed if NaHCOs is not used in the reaction? 


action will take place 
is/are 
(B) |, II 


(C) 1, 11, Ш 


Space For Rough Work 
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ЗЕСТІОМ-З : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. The sum of two non-negative numbers is 2a. If P is the probability that the 
numbers is not less than m times their greatest possible product, 
(a) Р- 2, т= < (B P-1,m-2 
3 5 3 5 
(c) Р-1,т-2 (b) P-3. 
2 4 4 
2. If Oe I Шы ЕЗ 
9 36 18 


maximum and minimum values as а апа b respectivel 
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4. Let f :R 5 R be defined as 


2 x) + | + Эр) Tenes SB хес 
Цх|- Фэн нас E лэл , where [.] denotes GIF, then 

1 Xe 

2 


which of the following statement(s) is (are) correct? 
(A) f(x) is injective but not surjective 


f(x) is non — differentiable at x -- 


is unbounded function. 


(B) f(x) 
(C) f(x) is discontinuous at all integers and continuous at x = ш 
(0) f(x) 


5.  IfxeR,then the roots of the equation x + 4x? - 8x? +k 
к, (k e[0.2014]), are: 
A) for k € [0,3]: 4 real and distinct roots 
B) fork € (3,128) : two real and two imagi 
C) for k e (128,583) : no real root 
) 


D) fork € (0,3) : four real and distinct root 


( 
( 
( 
( 


the angle between the given planes which 
(B) is acute 
(D) none of these 
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(Single Correct Choice Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


10. 


n 


nz 
The maximum value of n for which the quadratic equation a,,,x° – 2x Sa? + a, =0 
k=1 


has real roots for every choice of real numbers а,, а,,...,а,,, iS 
(A) 2 (B) 3 
(C) 4 (D) 5 


Let f : R — R - {3} be a function which satisfies f (x +10) = 


equal to 
110 120 


is hyperbola 


points Q and R respectively. Then 


Space For Rough Work 
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12. 


13. 


14. 


This section contains 2 paragraph 
have to be answered. Each of t 
ONLY ONE is correct. 


The plane 1: 5 + = 1 intersects x-axis, y-axis and z-axis at points А, В апа С 


respectively. The distance between origin and orthocentre of AABC is equal to 


(A) ot units (B) EA units 


7 7 


(C) 5 units (D) none of these 


If the equation 4x* — ax? + bx? —cx 6 =0, a,b,c e R* has four distinct г 


X, < X; < X, < X, such that + 2 + 5 + ы =8, then 28 is equal to 
X X, XQ X, X 

(A) 2 (B) 3 

(C) 4 (D) 6 


The perpendicular bisectors x - y - 2-0 and x-y- 
ABC intersect them at (—1, — 1) and (2, 1) respectivel 


(А) 485 
(С) 413 


e BC is P, then 


5 2 multiple choice questions 
(B), (C) and (D) out of which 


15. 


(D) none of these 


Space For Rough Work 
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16. The value of im [ t(n)-[ Га) | (where [.] denotes GIF) is 


noo 
1 


(A) 1 (B) 1 


(D) none of these 


Paragraph for Question no. 17 to 18 


Let a,b, 
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Q.P. Code: 100192 
Answers 
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Sol. 


Sol. 


Answers & Solutions 


= ` 


PART-A 
BC 
If collisions at both the walls are inelastic, period is To. 
If collision at one wall is elastic and at the other is inelastic, the period is To. 


AC 
£ 4-46 
ЖЕР 
m(1+n’) 
Mass of load = ————sin® = 15 kg. 
(1-41) 
ABD 
ё 
2--- 
3 


Dielectric constant = 


Charge appearing due to polarization 


ABD 
Resultant amplitude = 


bank of river. 


d taken away from bank by a distance ‘d’. 


PQ = 2R 
a =g cos 0 
u? = 2(g cos 0) (2R) 
и = 24gRcos0 
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4. The equivalent capacitance between P and Q in the figure is (area 
of each plate is A and separation between two consecutive plates is 


A 
d 
9) | 
ШЕ өзе 9 |, 


2а 2а 
2Ас 5 Ав 
С) 220. р) 20. 
(С) 4 (б) aa 
5. Two long parallel straight conductors carry currents i; and i» (i; > 12). When the current are in the 


same direction, the magnetic field at a point midway between the wires is 20 uT. If the direction of 
і is reversed, the field becomes 50 uT. the ratio of the currents i;/i» is 


(A) 5/2 (B) 7/3 
(C) 4/3 (D) 5/3 
6. A uniform constant magnetic field В is directed at an angle of 45 to the 


axis in the xy -ріапе. PQRS is a rigid, square wire frame carrying a steady 
current lo, with its centre at the origin O. At time t = 0, the frame is at rest in 
the position as shown in figure, with its sides parallel to the x and y axes. 
Each side of the frame is of mass M and length L. The torque t about O 
acting on the frame due to the magnetic field will be? 


Bll?^r a > Bhol? pa . 
A) == +j- i в) ===] 
А) -z *-i] в) 7 ЕЕ 
(С) Bl? +) 1| (D) Big? | -j+ i] 

7. A coil is in the form of equilateral triangle of side ‘a’. The current in the coil is |. The magnetic field 

at a distance 'a' equidistant' from all the vertices will be 
(a) 80 в) Bud! 

2./Зла 2na 

ші D ші 
„Зла 4-/Зла 


Space for rough work 
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p- Y -2/08с050 , R 
^a 0080  \gcosé 


In reaching upto centre. 
и? = 2 (g cos Ө). R= J2gRcos0 . 


8. D 
Sol. Reynolds number and coefficient of friction are dimensionless. 


Latent heat and gravitational potential both have dimension ES 
Curie and frequency of a light wave both have dimension [T] . But dim 
constant is [МТ Тапа torque is (МЕТ? | 


Thus, |v,| 3-/2 km/hr. 


Vm = 3km/hr 6km/hr = Vm 
= 3 PE 
3 3 
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15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


B 
W correspond to Мі, X and Y correspond to № and Ns and О value = E2N» + E3Ns – E:N; 


A 
Binding energy per nucleon for М4 is least hence mass of nucleus of W is greatest. 


C 


2 
= му? = mgr(1 — cos Ө) and Mg cosé = ын 


“Увш 
7 


B 


V= JgRcos0 = Sor 
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Sol. 


Sol. 


11 


Sol. 


LI 


PART- А 
ABCD 
Henry’s law is followed by ideal gas for which mole fraction is directly proportional to partial 
pressure. 
Х = KuP 
-3 

‘kee 10' =10%atm" 

p 100 
ABC 
AB 
2 ХеО, + XeF, ——>3 XeO,F, 


XeO, + 2 XeF, ——>3 XeOF, 


AB 
Before titration, the pH of acid is calculates as 
[H*] = Ca = 0.02 x 0.5 = 0.01 

“pH -2 

At first equivalence point the solution 


1/_k, K,| 1 Ш 
борн- 5(Р ар “)-4(2-5)-35 


ABD 
(A) forms aldehyde o 
six-membered ring i 


tion reaction t undergo decarboxylation as 


In (С) 3?-alc 
(D) СН, i 


(2.8х10791/0.2 


(88810:9)/105 223 


a-hydroxy acids undergoes dehydration on heating to form a cyclic compound. 


D 

Br2/H2O confirms CHO group 

(CH2CO)20 confirms OH group 

Conc. Hl/red P confirm six membered carbon chain 
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12. 


Sol. 


13. 


Sol. 


14 


Sol. 


Sol. 


A 


P ,21.2atm 
equ 


^ px + py = 1.2 atm 
Or, Px + 2px = 1.2 atm 
Px = 0.4 atm 
2 
K, =p, xp; =0.4х (0.8) = 0.256 
Qp < Kp, So forward reaction takes place 
K, =р, хру = 2p, хр}? 


One NO can substituted three CO groups. 


B 
CH,CH,CH,Cl—8°-5CH,CH,CHP + AICI; 


l^ 


CH,CHC 
С 


AICI, + CEE HON, Anu _ 


Side product 
HBr will be formed during reaction. It is consumed by МаНСОз. Unless it is consumed, 


‘H* will change -NH2 group to —NH, which decreases the reaction rate and direct meta 
substitution. 
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Sol: 


Sol: 


ч 


РАВТ-А 
CD 
Let numbers be x and y and let z = Xy 


EQ 
Now, P(xy 2 та?) - P(x(2a- x) > та?) = х? - 2ax +ma? «0 
Ene Ба бийг Эг 

4 2 16 4 


CD 


5л тл 
Let A- 0 A | 
ы 718” ЯГ d 


f(A) -tanA + соѕА «cot A —a- B b- 2V2 + 


2/3 42 


and а,-а, =2—/2 —\/6 


2n -1 T 
шийд eje X 
Tt 
Х-- 
2 
1 3 (2n-1) 1 
ect ut oa ы < 
(n+n?) 1402 24n (n +n?) 1«n? 
3 (2n -1) 
1«n* 1«n? 
2 21-24 3 (2n-1) n? 
їнэ denm 22h 0” n+n? den 
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2 2 
lim = =1 and lim 
пэ пъ П пэ |+ п 


“| — ЭРЭЭН Rr 


noel 1-n^ 24n? n+n 


[x], x# 
= => f(x)=[x]vVxeR. 


^. f(x) 


1 x- 


Hence range of f(x) is set of all integers. 
— f(x) is unbounded. 


Now, at x = 2 
2 


Clearly, L.H.L= R.H.L = 1 = (3) 


But f (x) is discontinuous at all integers as [x] is disc 


5. BCD 
Sol: 


xt 44x)! -8x! =-k 

EM / (х) =—К 

Where 

f(x) = дё +40 -8x =x’ 


Let g(x)=-k 
From the graph 


(-4,-128) 


given equation has two real roots. 


of intersection. So, the equation has two real roots. 


x =nn(nel,n#0) 


соёПтл 
Пл 


<0 if nz 2k-1 and >0 if п= 2к, kel 


Sol: Зх-6у--22-5-0 
—4x +12y -3z +3 =0 
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10. 


Sol. 


3х-бу-22-5 ,-4х412у-32-3 


J/9-- 36 - 4 416-144-9 


The plane which bisects the angle between the planes that contains the origin is 
13(3x – 6y +22 +5) =7(-4x + 12y -3z +3) 
67x -162y + 472 + 44 20 

Further, Зх(-4)--(-6)(12)-2х(-3)<0 
Hence, the origin lies in the acute angle. 


Bisectors are 


С 
2 n 
Clearly Ох = 4a, , [ - Д 


For real roots, О 20 = п < 4. 


D 
f(x) is periodic with period 40. 


A 

P is (asec@,btané) 

xsecO ytanO | 
= 


гс у. 
It meets bx -ay = 0і.е. ==> іп О 
y a b 


Tangent at P is 1 


a 
ГЭВ 


It meets bx + ay = Oi 


1) which is equal to 413: 


Ou 
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Sol: (15 & 16) 
It is obvious that x = nis a required root. Let 150. <n be another root of the given equation. 


Let m = [a] and t = (aj. Then the equation becomes: 2mt - | 2mt +t? | =0. 
1 2 2m —1 

“От 2т 7 

m =1, 2, 3,...,n- 1. Hence the number of required roots is 

f(n) =2/1+2+3+...4+(n-1)]+1=n?-n+1 


Therefore 2mt is a non-negative integer, i.e. t=0 


17. C 
18. A 
Sol 17 & 18: 


Obviously, d || (a+b+¢) and since d is a unit vector 


а+0+6 = /3+6cos0 


Now, 


=> cosa = —= 


B 
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SECTION - 1: PHYSICS 
PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. A ball is projected from a point in one of the two smooth parallel vertical wall 
other in a plane perpendicular to both. After being reflected at each wall im 
the second at a point in the same horizontal plane as it started from. If "e" i 
restitution, “а” is the distance between the walls and "R" is the free г 
surface, then which of the following is correct? 
(A) Re? = a(1 + e + e?) (B) Re = a(1 + e? + e?) 
(C) Re? = a(1 + e + e?) (D) R=a(1 +e + е?) 


2. A hemisphere rests in equilibrium on a rough ground and a 
equilibrium is limiting, then the inclination 0 of the base to 


and filled n 
ture is To. If at 


3. A cubical container of side 'a' and 
moles of diatomic gas (adiabatic expon 
time t = 0 gas temperature is T: (T: > To), 

_ бка? (y-1) 


(A) T=T,+Te "Rx 


t 


(С) Т-1,-41,-1,) 
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Two capacitor each of capacitance C = 1 uF each charged to potential 100 V 
100 V and 50 V respectively and connected across a uncharged at 
capacitor ‘C’ = 1uF as shown in the figure if switch ‘S’ is closed then || 
charge іп the uncharged capacitor at equilibrium will be 
(A) 20 с (B) 50 uC ot Le |» 
3 +02 
(C) 25 uC ip 499 uo / 
3 WW 


Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


9. 


A wire frame in the form of a tetrahedron ABCD is connected to a dc р 
source. The resistance of all the edges of the tetrahedron are equal. 
Choose the correct statement (s) 
(A) the electric current through DC is zero A 
(B) if we remove anyone of the edges AD, AC, DB or BC, the 
change in current remain same С 
(С) the current through AB is maximum 
(D) the change in current will be same if AB or DC is removed 


A parallel plate capacitor is charged to a certain voltage. Now, if the dielectric material (with 
dielectric constant k) is removed then. 

(A) the capacitance increases by a factor k 

(B) the electric field reduces by a factor k 

(C) the voltage across the capacitor decreases by a factor k 

(D) 


the charge stored in the capacitor increases by a factor k 


Space for rough work 
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PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. A strip of wood of mass М and length / is placed оп a smooth horizontal surface. An insect 


of mass m starts at one end on the strip and walks to the other end in time t, ing with a 
constant speed. 


(A) the speed of the insect as seen from the ground is < 7 


t\M+m 
m 


(B) the speed of the strip as seen from the ground is 5 | М | 


(С) the speed of the strip as seen from the ground is | 


(О) the total kinetic energy of the system is НЫ - [| 


6. When photons of energy 4.25 eV strike the surface of 
have maximum kinetic energy Ta eV and 
energy of photoelectrons liberated fro 
Тв = (ТА – 1.50) eV. If the de-Broglie 
(A) the work function of A is 2.25 eV 
(C) Ta = 2.00 eV 


7, A tube of length / and radiu 
is n. The fluid flow veloci 


ose density is p and viscosity 
xis of the tube 
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8. 


10. 


In the following В —C circuit, the capacitor is in the C R 
steady state. The initial separation of the capacitor 
plates is хо. If at t=0,the separation between the 


plates starts changing so that a constant current 
flows through R, find the velocity of the moving um 
plates as a function of time. The plate area is A. £ 


= 2) ES 
(A) (цал! (за) |, 1 | (B) Uu | 
IR-£ JVE- HR Xo 10-2 J| 
" БЕЗ НЕЕ iT m ЕЕЗ | 
0-22-18) хо IR-& )| 


Two identical circular coils M and N are arranged coaxi 
shown in the figure. Separation between the coils is 
compared to their radii. The arrangement is viewe 
along the common axis. The sign convention ado 
currents are taken to be positive when they appea 
clockwise direction. Then 

(A) if M carries a constant positive curr 


induced in N 

(B) if M carries a constant positive c е current is 
induced in N 

(C) if a positive current in M is switched o arily induced in N 


ich a current is induced in a 
he field. This current will not 


An external magnetic fi 
circular wire loop o 
become zero. 
(A) at the insta ic fi ing (t = 0), the current in the loop 
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11. In the series L — C — R circuit, the voltage across resistance, capacitance and inductance are 
30V each at frequency f= fo. 


(A) It the inductor is short-circuited, the voltage across the capacitor will be 30 V2 V. 


(B) If the capacitor is short-circuited, the voltage drop across the inductor will be S 


42 
(C) If the frequency is changed to 2h, the ratio of reactance of the inductor to that of the 
capacitor is 4:1. 
(D) If the frequency is changed to 2%, the ratio of the reactance of the ind 
capacitor is 1: 4. 


12. A wave disturbance in a medium is described by 
y(x, t) = 0.02 cos (50 лї + 1/2) cos (10 xx), 
where 'x' and 'y' are in metre and 't' in seconds. 
(A) A node occurs at x = 0.15 m 
(B) An antinode occurs at x = 0.3 m 
(C) The speed of the component wave is 5.0 m/s 
(D) The wavelength is 0.2 m. 


This section contains Eight (08) Numerical base ve or negative 


air. Larger bubbles flo f the soap film in all bubbles is 
uniform and equal | ion is same as that of water 
(21000 kg m^). | insi and air are 0.18 kg m? and 
i e soap film of the bubbles which 
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4. 


A solid sphere of radius R = 0.2 m and of negligible mass is swimming in the water tank of 
base surface area A = 0.5 m?. The depth of the water in the tank is h = 1 m. Determine the 
work (in joules) needed to push to push the sphere down the bottom of tank. (Assume that 
no water flows out of the tank. The density of water is p = 1000 kg/m? and g = 9.81 m/s’). 


A small wheel, initially at rest, rolls down a ramp in 
the shape of a quarter circle without slipping. The 
radius of the circle is R = 1 m and a = 60^, B = 30°. 
Find the height ‘x’ (in cm) reached by the wheel 
after leaving the track. 


A string is wrapped on a wheel of moment of inertia 
0.20 kg m? and radius 10 cm and goes through a 
light pulley to support a block of mass 2.0 kg as 
shown in figure. Find the acceleration of the block. 
(in m/s?) 


he current 
ber of cells in 


A battery is made by joining identica 
flowing in an external resistance R is із. 


each row 'n' are interchange istance is i». If T -2and^ -4 


0.25H 1000 


220 У, 200 rad/s 
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PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


1. The product A is 
OH 


ophilic substitution reaction(Su1 and Sw2 with 


Space For Rough Work 
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2. Which is most reactive towards aromatic nucleophilic substitution reaction towards NaOH? 
CI 
Cl 
CH3 
CH3 
(A) (B) 
NO 
МО, 2 
Cl 
Cl 
NO» 
(C) 
ON NO» 
4. 
со 
О e P 
Pon хо 
СН,СН,ОМН, Chive 
9 
2. 
B Е 


Choose correct statement 
(A) (P) and (S) are chai 
(C) (R) is obtained by 


) produces carboxylic acid 
ur carbon atom 


This section contai 
OR MOER THA 


R options (A), (B), (C) and (D). ONE 


ese four o orrect answer(s). 


5. Choose i nents: 
3 unde sis to form OX 


amatec cold water to liberate H2 
ormed agnesium in air fumes on wetting and exposing to НСІ 
exist i tion in the hydrated form 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-7-Paper-1 (PCM) JEEA 


6. 


Given AH? (C,H,,g) = —85kJ / mole, 
АН (C,H,,g) = -104kJ / mole, 
АНЬ, (С,5) 2 718kJ/ mole &B.Eof (Н — Н) = 436 kJ/mole. 


sub 
Then, in kJ/mole, the 

(A) С- С bond enthalpy is 218 (B) C — H bond enthalpy is 414 
(C) С- C bond enthalpy is 345 (D) C — H bond enthalpy is 448 


5 
чел А 
r0, 


Which of the statements regarding the product formed in th 
(A) If Br is replaced with МО; rate of reaction increases 
(B) Inversion of configuration takes place. 

(C) Nucleophillic acyl substitution takes place. 

(D) Configuration at chiral carbon does not change 


Which of the following compounds 
nucleophile? 
(A) О 


(А) (BeH2)n 
(С) B2He 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-7-Paper-1 (PCM) JEEA 


11. Acetone can form an aromatic compound when treated with conc. Н2504. Which of the 
following reaction(s) do(es) not take place? 
(A) oxidation (B) dehydration 
(C) sulphonation (D) dehydrogenation 


OH 
CH3 


OH 
12. А 
9505 S Product 
СН:ОН 
Which of the following(s) is/are minor product(s) or product(s 
HO СН, НО C 
227 
(А) 
СНО 
СН, 
229 
(C) 
CHO 
B (Maximum 
merical Ty 
This section contains Eigh questions, r of which maybe positive or negative 
numbers or decimal МО imal pl 5, 7. .33, -.30, 30.27, -127.30). 
1. 4 moles .P = 100 mixed with 6 moles of B(V.P = 400 mm of 


Hg А іп the va ove the solution is expressed as E , what is the 
y 


эе produced by passing eight Faraday of electricity into 
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3. МНМО ——>N,0 + 2Н,О 
What is the n-factor of NH4NOs in above reaction? 


4. An organic compound(X) upon ozonolysis reaction, produces 2-heptanone and 
formaldehyde. Reaction of (X) with НСІ forms major product(Y) and minor product (2). 
Reaction of (Y) with sodium metal in presence of dry ether(Wurtz reaction) forms the only 
product(P). 

If x = the number of quartenary carbon atoms present in (P) 
y = the number of monochloro products formed by (P) excluding stereoi 
z = number of allylic hydrogen atoms present in (X)? 


What is the value of (eth 


5. 11.7 g of NaCl solid is added to 176.4 g of H20. The de 
solution is 0.8. If the relative lowering of vapour pr 
expressed as x x 107, what is the value of x? 


6. In a mixed metallic oxide, the oxide ion forms the hex 
M** ions occupy Уг of the octahedral voids and the М 


ed in water to make one litre 
solution. The p | of the salt contains NaCl type 
unit cell. What is | It in gram unit? 

[Ky of the w 
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SECTION - lii : MATHEMATICS 
PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. A varying parabola “5” of latus rectum ‘4a’ touches у? = 4ax, the axis of ‘S’ b llel to x 


— axis. The locus of vertex of ‘S’ is 

(A) х-у-а-0 (B) y? =16ax 

(C) х+у-а=0 (D) y? = 8ax 
2. On the open interval (-c, c), where c is a positive re 

differentiable solution of the differential equation чу =y? 

y(0)=0. Then which one of the following is correct? 

(A) y(x)has a local maximum at the origin 

(B) y(x) has a local minimum at the origin. 

(C) y(x)is strictly increasing on the open i 

(D) y(x)is strictly decreasing on the 


3. | Let f :(0, ©) >(0,0), f (1) = V2 be a twice 


all x in given domain, th 


f(x) 2x? + х? +асоѕ x 


(5-3) 
ае|-о,-- 

3 
(D) No value of a 
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Two point charges Ч, = + 2uC апа ар = - 4uC are placed at А and B e 
respectively as shown. The distance between д: and а> is 4cm ^+ > 


(A) A line of force emanates from q; making a angle 90? with A B enters д> at angle 60°. 

(B) The net electric flux will be zero over any surface that encloses a volume excluding A & B 
(C) The electrostatic potential is zero at infinitely many points in space 

(D) None of these 


Three infinitely long thin wires, each carrying y 

current | in the same direction are in the x — y 

plane in a gravity free space (see Fig.). The | Т ш 
central wire is at х = 0 while the other two wires 

are atx = +d. The net magnetic field f Ё ! 

(А) cannot be zero beyond B (i.e. x > d) 

(B) cannot be zero beyond A (һе. x < а) 

(C) will be zero between x = 0 and x = d 

(D) will be zero between x = 0 and x = - d ! зэгэл гг. 


Space for rough work 
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PART — A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


2 2 


5. Equation of ellipse E is 46 + үл =1. Suppose C be a circle concentric with E intersecting the 
ellipse in four points. Let A be a point on E and B be a point оп C such that li 
В is common tangent of ellipse E and circle C. If ¢ be maximum value of 
be its corresponding slope, then 


(A) (-2 
(C) (-6 


7. If [22 +3|=|8z +4 


, then 
(A) | =2 
8.  Llett:XoY b (х) хєР| and 


)- (QUR) 
(О) т (А) = (Q^R) 


g:B > C(A,B,C c В) such that (до! ) exists then 
(B) f is ONE - ONE 


(D) f and g are both ONTO 


Space For Rough Work 
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10. The function f(x) is differentiable, continuous and f(x) =0 for all x on the interval |4,8). 


Also t(4)- 4. f(8)- 1 and (ШЫЛ dx =1. Find f(6). 


2 4 (9) 


1 1 
2 
(C) Ц5)-- (D) f(5)23 
11. A relation R on the set of complex numbers is defined by z,R z, if and 
real. Then 
(A) R is reflexive relation (B) 
(C) R is transitive relation (D) 


12. Consider 4 persons A, B, C, D 
(A) If A, B, C, D each have four houses then number o 
houses so that none of them enter their own house is 
(B) If A has two houses whereas B, C, D ha 
which they can enter these houses such 
(C) If A, B, C, D each have four house 
houses so that none of them enter th 
(D) If A has two houses whereas B, C, 
which they can enter these houses such t 


This section contains Eight (0 


which maybe positive or negative 
numbers or decimals to TW' 


.27, -127.30). 


1. If number of 
the first 


IPPI in which the first S precedes 


unction that is differentiable and satisfies the 


9) =1 then p+q= 


Space For Rough Work 
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ТЕТІ 


3. The value of ы — is equal to (here [.] represents greatest integer function) is 


2 N10- Jn 


equal to 


4. If the length of the shortest distance between any two opposite edges of 
formed by the planes whose equations are y+z=0,z+x=0, x+y=0 
is X, then the value of 2A. is equal to 


5. f is differentiable function such that Қ! (х)) = x where x <[0,1]. Also, f( 


value of 2024] (x (х) dx is 
0 


6. Let positive vector of points А, В апа C of triangle AA 
and ОТТЕК Let 1,,1, апа |, be the lengths of perpen 
ʻO’ on the sides AB, BC and CA, then (l, +1 


. Then the value of h(1) is 
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Q. P. Code: 100202 
Answers 
SECTION - |: PHYSICS 


PART – А 
1. C 2. B 3. D 4. 
5. АС 6. АВС 7. BCD 8. 
9. BCD 10. АС 11. BC 12. 
РАВТ-В 
1. 7 2. 2 3. 7 4. 
5. 4.58 6. 0.89 7. 1.50 8. 
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Answers & Solutions 
SECTION - 1 : PHYSICS 


PART – А 


Sel. а-аа ШЕ 
и, eu eu, g 


Horizontal range: 


2. 
==» 20 
9 
2. B 
Sol. Ni = № (1) 
W = uN; + № ХАВ) 
By (1) and (2) 
Үү 
Ne "mo 


Е 1--p^ 
Balancing torque about 'O' 


uN; x R + № x R= W x sino 


2 
sino S ERES 
3 


jeg 


3. D 
2 
Sol. dQ = К(ба”)(Т-Т,) 
dt x 
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Sol. Velocity of insect w.r.t. strip = : 


Let strip moves with speed у 
Initial momentum was 0 


> 0-т (сун 


у- ш, i.e. ment toward left 
M+m M+m 


Velocity of insect w.r.t. ground = жш. 
t M+m 


f 
<-. 
t 
6. ABC 
So. КЕ-һу-ф 


7. BCD 
Sol. Let dV be the volume flowing per second through the с 


2 3 
dV = (2nrdr)vg \ - 5 zm. | - 5 je and the total 


R 3 2 

r R 
АЕ асо = 

0 R я 


, viscous force is given by, 
dF = vem ( 47| 


r-R 
= EE 2 = 4nnlvo 


Taking a cylindrical shell of thickness dr and radius r Viscous force, F = Ner, 
r 
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Sol. 


11. 


Let, AP be the pressure difference, the net force on the element- АРлг? + 2nnir 4 
r 


But, since the flow is steady, К =0 


dv r 
2 У, 1 — 
nid dr _ i "(2% 2) _ 411у0 
nr? nr? R? 


or AP= 


B 


Let q be the instantaneous charge on the capacitor when a steady curr 
the circuit. Appling KVL on the circuit, we have 


e= L+R or g= 2 Өв| 20-58) 2 0) 
С EA x 


Differentiating eqn. (i) with respect to time, we get 


--4 ЕЗ) 20 (а=) 
£yA V а%) EA 
orq= "Gig шин x = velocity | ee (ii) 


From equationn (ii) substituting the value o 


x? 


= ив 
co A(dx / dt) 


f induced current. 


n magnetic field, 


_ _ Honr dI 
2R dt 


ddt; I = Ige ?RU/Hosr 


E 2Rt 
1 1079 Io = е нолг _ ige ““У/ролг 


Те Зл? 1010 
BC 
VL = Vc =VR; 
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12. 


Sol. 


= хр= хс= К 
when inductor is short circuited 


Z= В? +x2 = VZR 
_30_ 30 


Z JR 


: 30 
AVES IXp 2 —— xR= 


J2R 42 


(A) is incorrect and with similar calculations (B) will be correct. 
Неге fo is the resonance frequency as vL = vc 


1 

оо = 2л = —= 
VLC 

XL wL 2 

— = —— 20016 

Xc 1/шС 

Given f = 2% 

= 022090 


x 
2L 24 
Xc 


(C) is also correct. 


ABCD 
y = 2a cos (ot + ф) cos (Kx) comparis equati 


K -2* ад = pham 
A 5 

о = 2nf = 50r > f = 25 Hz 

atx = 0.15 т 


cos (10 x x 0.15 
= —1 for all t 


№ 220 
М 


H 
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3. 7 
Sol. For process AB T, =300 K, T, =600 K 


W =nRAT - nR(T, -Т,)-300 nR — 6008. 
О-п СрАТ-2х2В (300) = 1500R. 


For process BC W -nRTIn = пата =nRTIn2 =1200RIn2 
Ve f 


Q =W =1200RIn2 


For process CA W= f P dV = MEL dT. 


— -2nR(300) = —1200R. 
Q=nC, AT+W 
-95 2 R(-300) —1200R. 
= -900R —1200R =-2100 
_ 6008 + 1200RIn2 - 12008 
1500R + 12008112 
21 
T P 27. 
12112 +15 


4. 274.00 


4 x 
Sol. W =—2R? h-R+—/=— 
ang h-R +5) 


5. 4.58 
Sol. h= (А-г) [cos З 


х98 98 


24 0.2 11 
0.01 


ж 0.89 m/s? 
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8. 629.20 
Sol. X_=50Q, Xc = 1000 


Zi = 100-501 ; Ze = 100 + 100 i (i= 4/1) 


% 


2- (13 +i) 


7,42, 17 


100 13 
Д| = — 4170 ; cos0- 
| | 17 4170 


2 


V 
.С05 ф = 629.20 
4 


Р 
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SECTION - B 


Matrix - Match Type 

This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ІІ are labelled р, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are А-р, s and t; B – д and r; C – p and q; апа р – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


© 
© 
© 
© 
© 


1. A potentiometer experiment setup is shown 
in the given diagram. P is the point when 
there is no deflection in the galvanometer. 
E, is the source. Match the following. 


Column -I Column - 11 
(A) If only emf of battery Е; is increased (p) point P will shift to left 
(B) If only resistance of rheostat is 


increased (q) point P will shift to right 


If resistance box is connected and | | 
(С) inereasëd: (r) point P will remain unchanged 
If an identical battery is connected in | f 
(D) parallel to E. (s) point P may shift to left or right 


Space for rough work 
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PART - A 
1. B 
So. он С? OCH, 
MS +CH,I——> 
СН,ОН СН,ОН 
2 р 


Sol. P, Q and R are formed by EAS reaction M is formed by free r 


3. D 
Sol. Electron withdrawing groups favour nucleophilic substit 
leaving group. 


4. В 
Sol. P= CH3CH2NHe2, Q = CH3CH2CN, R = Not formed, S = 


5. Ар 
Sol. АС,-3Н,О- бө > AI(OH), +3 


B?* cannot exist in aqueous media 


6. BC 

So. | 2C«3H, > C, H, 
(S) (ә (9) 

AH; =|2х AH®,, + 


Br 


8. АВО 
О 
| 


Sol. R-C-NHə has least «ve charge density among all of the given compound. 
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9 


Sol. 


10. 


Sol. 


11. 


Sol. 


Sol. 


ABC 
Bridge bonding 
АС = Зс – 4e- Bond 


BC 
Original carbonyl compound can be generated from product by weak acid or base treatment. 


ACD 


CH3 
3CH;COCH, — 2 O 
H3C CH3 


ABD 
Dehydrogenation reaction takes place. 


PART - В 
8 


4 
P. -рОхд +p2x, — 100 
T =PaXa + PBXp 6: 


| о 


Pa = УАРт 
or, рохд =удРт or, 100 x 0.4 = ya x 
40 1 


о, YA -58577 


ity. 
8F electricity. 


s from -3 to +1 and +5 to +1. 
о - CHə - CH» - СНз 


8) (0.02) = 0.036 
107? = 0.036 = 3.6 x 10? 
= 3.6 


1.1 

Formula of solid M3N2Oe 

.X*y*z 34246 ,, 
10 #10 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-7-Paper-1 (PCM) JEEA 


7. 12.5 
Sol. mof Alo(SOx)3 = л of glucose 
or, iC4RT = CoRT 
or, iC; = Со 
or, 5x 0.52 02 
5x0.5 


Ratio = ———— = 12.5 

8. 214 

Sol. pH- Тр» -р% -logC | -1114-5-Юю9С|-5 

| 2 2 

or logC = -1 or C=10'=0.1M 
Mass of 0.1 mole of salt = 5.35 0 
Mass of one mole of salt = 53.5 0 
NaCl unit cell contains 4 units of NaCl 
The unit cell of the salt contains 4 units of the salt 
Mass of one mole of unit cell = 53.5 x 4 = 214 
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м 
-— 


PART – А 
1. D 
Sol.  Letthe vertex he (h, k). 


So, ‘S’ can be assumed as (y - k)' = -4а(х –һ) 


Solving with y^ = 4ax 

у? — 2ky +k? =-y* + 4ah 

= 2y* —2ky +k* - 4ah -0 

Disc. = 0 (>. the parabolas touch each other) 
4k? -8(k* — dah) - 0 


к? + 8ah - 0 
=> у? =8ax 

2. D 

So.  y(0)-y'(0)-y"(0)-0 
y"(0) - -1 


= y"(x)is negative in the neighbourho 
— y"(x)is a decreasing function in t 
—Forx»0 
y"(x)<y"(0) 
->у"(х)<0 
Clearly, the concavity 
So x =Ois point of i 
So the answer s 
Also, by n -th d 
minima. 


e across x = 0 


cis neither point of maxima nor 


Put теа Ec 
Ч) d 
42 
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=> E) d 
f'(x) x 
ТЭГ Бүү mn(f09)- 5 mre х2) +0" 


tn E = 5 in2+0'=>0'=0 
=> f(x)=V1+x? = (3)= 10 


4. C 

Sol. f'(x) =3x? + 2x -asinx; f"(x) 26x + 2-acosx 
Clearly Ғ(0)-0 
So, for f to be injective f'(x) must attain minima at x =0 
—1"(0)-0—6(0)-2-a-0—a-2 


5 AD 


ation of AD is asec@—bycosec 0 = а? -b° 
a? p? a-b? 
< 


(a+b) + (atan0 - bcot0)* | a«b 


=> tan0- | 


2 


mI 


cotO — 


Р is a probability distribution, we have $ Р(м,)-1 


n=1 
1 1 
P(w,) 5 (Waa) = 22 Р(м,2)-- ~ ni P(w,) 
2 S. | a 1 
2Р1 ОТРИ os =1=>P(w,)(2)=1 
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So, P(w.) - 7 


Clearly, the set A contains all natural numbers greater than 4 (excluding 6) 
So, P(B) =1—{P(w,)+P(w,)+P(w,)+P(w,)+P(w,)} 


1 11 1 1 3 
=1-;-+—-+-+— 6 6 = 
E 4 8 16 al 64 


7. | BD 
So. |2z +3)" - 244 = 44 «9 6(zz)- 9p +16 +12(z +z) 
5l +7 --6(z +z) = -12Re(z) «120 


э5 - 12] «7 50 (54-7) (4-1) 0216 «1 


8. BD 
(B ихе (О) (В) охе (а) OR xet” (R)=t( 
—f(xX)&QuR-oxef'(QuR) 

If хе (ОХА) = f(x)&Q or f(x) eR 
=> f"(Q)Uf"(R)=f"(QUR) 


(D) lf xef” (Q)of^ (R)then X 
—f(xe&QnRoxef' 


(X) eR. 


xef” (Q) and xef“ (R) 


If yeQ 


then f '(y)is not possible 
sible for y = 2,3 since f is not surjective 


е — one > fis one – one 
d a, be two elements of the set A. 


=f (a,) => gof (a,) =gof(a,) since gof is one — one we get that a, =a, 
So, we have proved that f (a,) =f (a, ) implies f is one — one 


Claim 2 : gof is ONTO = g is ONTO 
Proof Since gof is onto, it follows that for any c € C, there exists ае A such that gof (a)=c 


Consequently, for any c є C there exists b =f (a) eB such that g(b) = gof(a) - c 
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Hence g is ONTO 


10. BC 
Sol. Let g(x) = 0x) = [g(x)dx=-— «c 


(F(x)) 


11. 


Sol. is reflex 


2, ғ? 


Z =Z 
= (аа) is also real 


: : Z, Z, 
is real, in same manner we have =2 = = 
72 Z3 


Z3 


12. AD 


Sol. Derangement of 4 persons in 4 houses =D, =9 ways. Hence option A. 
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Sol. 


If A has two houses. Then let there be a hypothetical person E. So that A, B, C, D, E have 


one house each now. 


Among the total derangements (D; - 44). А is equally likely to go to В, С, D, E houses. So 


A does not go to E’s house in 7D, ways, 


; Number of ways =D, 2 -44- 1(44) - 33 ways 


But it is OK, for E to go to АС house, it means one of A's houses is occ 


So, number of derangements in this case =D, =9 


. Required number of ways = 33+ 9 = 42 ways 


PART - B 
924 
Consider the first S, I, P 
* S * | * P * 


The second P can only be placed in the la 
The three 15 can be placed only in the | 
Choosing the places for Гв is put З id 
$76, = °С, 210 ways (X, +X, +X, = 
We have so far placed 7 letters. 

for placing the 3 — S's, we c 
gaps to choose from 
This can be done in 77 
Only, the letter M r 1 i se 11 — gaps. 
=> Required nu 


gaps created by these. However, 
first S and hence we have 7 — 


dx =7 > 


2 


ax + јар) x)dx =64-16 =48 


x)dx = 48 - 28 = 20 
4 
= [xr x)dx = 63- [ro cs [tts үзе то) 


1 


БІНЕН 
4 4 q 
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2 
So. A= 10+ i a tos 2 s... + 10+ 4/99 


л-в->(/0-4-/о-4) 
Consider, for each i 
(/0%,7-/0-Д 210 4410- 4i - eio 
-20-2,100-1 

Ato 4 - to- 4i = J20- 2100 —1 = J24f10— 4/10 
A-8- Yo - fio E) - ve: 


A-B 
эш 20 
Е 42 


4 2.82 
The equation of tw 


NEGO Ё 2 
|. 2024 - 2024 


0 


6. 1.22 


Sol. Clearly, triangle formed by the given points i--j 2k, î+2ĵ+k and 21+} +К is equilateral 
as АВ=ВС = АС = 42. 
г. Distance of orthcentre ‘О’ from the sides is equal to inradius of the triangle. 
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| , А 
“Ll, = 41, =inradius =r =— = 
S 


7. 4.00 
1. 
f —xsinx —1+Cosx 
Sol. fim іт : 
x20 X x20 X 


| 1 
4Ssinx* — xcosx - sinx 


=lim 
x20 k хе 


d адама cosy х cess 
- lim 2 2 
x20 k(k - Шы 


IFk-asiie келі 09- 


i 
x>0 X 


8. 5.15 
Sol. Clearly h(i) is an A.P 
h(100)=h(0)+1 
=>h(1)=5.1 
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2. An uniform electric field exists in straight line in the X-Y plane. 
The potential at different point in region are shown in the figure. 5V {А (0, 1m) 
Now match the following column if charge particles P (mass = 107% 
kg, charge V2 uC) and Ө (mass = 10% kg. Charge = -2V2 uC are 
released from origin) 


Column A Column B 
(A) Co-ordinate of position of particle P at time t = 2/2 sec (p (442 т, 4N2 m) 
(B) Co-ordinate of position of particle Bat time t = 2 sec (q)  (-4N2 m, -4N2m) 
(C) Distance travelled by particle Q in 2 sec is () 8m 
(D) Distance travelled by particle P in 2 sec is (sS) 4m 
SECTION -C 
Integer Answer Type 


This section contains 6 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. Three resistors of resistances 2 O, 3 O and 6 О are available to be connected across a battery of 
internal resistance 1Q and emf. 4V by means of conducting wires. The maximum current (in amp) 
that can be drown through the cell by using all the given resistances is 


2. A capacitor of variable capacitance C = a t (where a is constant and 't' is time) is connected with 
a battery of emf E = pt. Rate of energy stored in capacitor is proportional to t". Then find the value 
of n. (tis time and a, p are constants) 


Space for rough work 
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Time Allotted: 3 Hours | 5: 18 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You are not allowed to leave the Examination Hall | 


. Attempt ALL the questions. Answers have to be marked on the 

. This question paper contains Three Sections. 

. Section-l is Physics, Section-Il is Chemistry and Section-lll 

. Each Section is further divided into Two Parts: Part-A & B 

. Rough spaces are provided for rough work inside the quest 
provided for rough work. 

. Blank Papers, clip boards, log tables, 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR she i ou start marking your answers on 
OMR sheet. 
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s Two (02) List-Match Sets, each List-Match set has Two (02) Multiple 
h set has two lists: List-| and List-ll. FOUR options are given in each 


s for wrong options chosen. 


ins six (06) Numerical based questions, the answer of which maybe positive or 
or decimals (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) and each question carries +3 
answer. There is no negative marking. 
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SECTION - 1 : PHYSICS 


(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. The potential energy « in joule of a particle of mass 1 kg moving in the 
the law ф = Зх + 4y , where (х, y) are the coordinate of the particle in me 
at rest at (6, 4) at time t = 0, then (only conservative force are acting on 
(A) the particle has constant acceleration 
(B) the work done by the conservative forces from position of rest 

instant of the particle crossing x axis is 25 J 
(C) the speed of the a particle when it crosses the y axis is 
(D) the coordinates of the particle at time t = 4s are (-18, 


2. The distance d between two identical concave mi 
radius of curvature R. So, as to coincide the image 
object O itself, which is placed at the mid point can be 
(A) R 
(С) 3R 


3. A ring of mass m and radiu 
on a frictionless horizo 
particle of mass m is pr 
A with velocity v at 


22002 mv 
collision is ——. 


2 


ааа ту 
g second collision is —— . 


(5 


posite point on the ring in time = 
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4. A point moves with deceleration along the circle of radius R so that at any time its tangential 
and normal acceleration are equal in magnitude. At the initial moment t =0, the velocity of 
the point is vy. The velocity of the point will be 


(A) v — —Vo att second 
i 
R 


B) у = уе" where s is path travelled on circle 
0 


(C) v = мое 5" where s is path travelled on circle 
0 


(D) v = — 9... att second 
1— Vot 
R 
5. A horizontal disc rotates freely about a vertical axis throu 


same mass and radius as the disc, is now gently placed 
rotate with a common angular speed. 

(A) some friction exists between the disc and the ring. 
(B) the angular momentum of the disc plus ring is con 


2 
(C) the final common angular speed is 3 rd of the initi 


(D) = rd of the initial kinetic energy ch 


6. If the potential difference of Coolidge t 
correct option(s). 
(A) the interval between X 


(B) the interval betwee 
(C) the interval bet 
(D) A, does not 


tum of both the coils remains constant. 
f the system will be minimum when both the coils are in same 
them are in same direction. 
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8. In a photoelectric effect experiment, the maximum kinetic energy of the ejected 
photoelectrons is measured for various wavelengths of the incident light. Figure shows a 
graph of this maximum kinetic energy Kmax as a function of the wavelength л. of the light 
falling on the surface of the metal. Which of the following statements is/are correct? 


К...20 
(eV) 


15 
10 
5 


100 200 | зоо Хат) 


(A) Threshold frequency for the metal is 1.2 x 1075 Hz 

(B) Work function of the metal is 4.968 eV. 

(C) Maximum kinetic energy of photoelectrons correspo 
is nearly 7.4 eV. 

(D) Photoelectric effect takes place with red light. 


This section contains 2 List-Match Sets, each List-Match set has 
Match set has two lists: 145141 and 1151-11. Four options are given in 
51-1 and List-Il and ONLY ONE of these four options sa 

Question. 


uestions. Each List- 
on based On 
e Choice 


The system shown be 
equilibrium 

m, =m, = ЗКО 
mu =Mp =M; = 
Take g = 10 m 


List — II 
(P) [10N 
(0) | 20 М 
(В) [30N 
(S) | 40 М 
(Т) | 60 М 
(U) [ON 


е spring 1 is cut, match the correct for the tension in the strings just after the cutting. 
R, II T, Ill > T, IV P (B) |> U, II T, III Т, IV P 
Il — U, Ill 0, IV P (D) | > R, II > S, Ill > S, IV > P 
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10. If the spring 2 is cut, match the correct for the tension in the strings just after the cutting. 
(A) | В, Il Т, Ill Т, IV В (B) I В, II > U, III — U, IV > R 
(C) |. U, П R, Ill В, IV Р (D) | >P, II >Q, III > Q, ІУ > В 


List Match Set (11-12) 


Match the [151-1 with the List-Il for question no. 11 and 12. 


Two concentric conducting shells A and B have radii R 
and 2R. A charge q is placed at the centre of the shells 
and a charge 2g is given to shell A. 


List - 1 
) Charge on inner surface of shell A 
1) Charge on inner surface of shell B 
П) | Charge on outer surface of shell A 
V) | Charge on outer surface of shell B 


11. When switch is open 
(A) | —> R, П P, Ш 5, М--5 
(C) I > P, П R, 11 S, IV >T 


12. When switch is closed 


(A) | Р, II > R, 111 II > S, IV >Q 

(C) | —> T, II — U, ‚Ш R,IV S 
Part-B (01-06) co 06) Numerica s, the answer of which maybe positive or negative 
numbers or deci imals Place 00, -0.33, -.30, 30.27, -127.30). 


nd mass 8л kg is attached to the lower end of a steel wire of 
n. The wire is suspended from 5.22 m high ceiling of a room. 
g as a simple pendulum, it just grazes the floor at its lowest 
sphere at the lowest position (in m/s). Young's modulus of 


e of re 
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1000000 
L 


2. For the circuit shown in the figure, the current 
through the inductor is 0.6 A, while the current 
through the capacitor is 0.4 A. Find the current (in A) С 
drawn from the generator QO 
Generator 
3. An ice cube of mass 0.1 kg at 0°C is placed in an isolated container whic 


specific heat s of the container varies with temperature T according to the 
s=A+BT, where А-100 cal кек” and В-2х107 cal kg K^. The 
the container is 27°C, the mass of the container is x x 107 kg. What is th 
heat of fusion of water = 8x10* cal kg™' , Specific heat of water =10° cal 


4. A metal rod of mass 10gm and length 25 cm is 
suspended on two springs as shown in figure. The 
springs are extended by 4 cm. When a 20 ampere 
current passes through the rod it rises by 1 cm. The 
magnetic field is x x 102 T (g = 10 m/s?). Find the 
value of 2x. 


5. The adjacent figure shows charged sp 
A, B and C having charge densities c, -o, 


6. In YDSE experi | | of 0.5 m away from the slit, 
| m. If the wavelength (іп 100 nm) 
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(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. Consider the following statements and pick up the correct statements: 


(À) MeO XO» CH,- Br will react more readily than 
О "= 5,1 reaction 


Br 
will react more readily than 
E will react more readily tha 


(D) Generally 5,1 reaction 


2. Which of the following 
(A) Phosphorus und 


RT 
(B) E нс E E uis + TK 
(D ) E? = Е RT Kop 


CI |AgCllAg а F [cr] 
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4. 


А (Cs5H12O) ether, on reaction with РС form alkyl chloride В and C. B and C both on 


reaction with aqueous KOH form alcohol D and E. Both D and E give iodoform test. Identify 
correct answers. 


| CH, - CH- CH, 
(A) Ais CH,CH, - O- CH(CH,), (B) Cis Е 
CH, - CH- CH, 


(С) Cis CHsCH2CH2Cl (D) Eis | 
OH 


Which of the following reactions are not feasible? 


Cl 
(A) 
Br 
CH, 
(C) 
CH, 


Major products 
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CH Е 
бо КМпО,/ОН Phenol 
8. ee Де n риш) 
сн, li) /N/ H* H* 


Which of the following is correct regarding product 'B'? 
(A) 'B' is colourless in acidic medium 

(B) 'B' is pink colour in basic medium 

(C) 'B' has Benzenoid form in Basic medium 

(D) 'B' exists in lonic form in Basic medium 


This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice 
Match set has two lists: 151-1 and List-ll. Four options are given in each Multiple Choi 
List-I and 151-11 and ONLY ONE of these four options satisfies the condition asked 
Question. 


List Match Set (09-10) 


Match the reversible reactions mentioned in List — 
principles on them mentioned in List - Il and answer t 
List - 1 

() | № (о) О, (о) ——92NO(g); AH = уе 


(П) | 2NO(g) +O, (9) —— 2NO, (g | 
decreasing 


concentration of МО» 
eases by increasing the 
me of reaction vessel. 
concentration of МО» 
ncreases by increasing pressure. 

әгі gas addition does not have 
any result at constant pressure or 
at constant volume. 


(IIl) | NO, (g)——=NO, (9) 


is 
lo T 
D) IV>Q 


according 


o List-I & List-Il is 
(B) II>Q 
(D) М $ 
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List Match Set (11-12) 


Match the compound(s) mentioned іп column-l with their properties mentioned in column-ll. 


List - 1 List- 11 
(1) Ме (Р) | Shows optical isomerism before 
CT hydrogenation with Hz/Ni 
Me 
(M) Me (Q) | Shows optical iso 
or hydrogenation w 


Me 


(R) | Sho ical iso 


OH 

Ф | 
OH 

S 


11. The correct matchi 
(А)1—> О 
(С) Ш-В 


(ІМ) erism after 


hows optic omerism before 
dition of HBr 
5 optical isomerism after 
on of HBr 


above list is 


12. The corre 
(A) l —> 
(C) IIl — U 


1g accordinc 
VoS 
УМ В 
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A wire of length Lis wound on a spherical form, and a current | is passed through it. The coil is 
then placed in a uniform magnetic field of induction B. Find the number of turns so that the torque 
on itto be maximum. 


A capacitor of variable capacitance C = a t (where a is constant and 't' is time) is connected with 
a battery of emf E = pt. Rate of energy stored in capacitor is proportional to t". Then find the value 
of n. (tis time and a, p are constants) 


An electric current i is passed through a circular loop of folded copper 
wire as shown in the figure. Find the magnetic induction at the centre of 


the loop. 

І І 
The charge on the capacitor in steady state is x pA. ту 20 
Calculate x. mm 


-. 

< 
| 

Ww 

— 
| 

э-. 

Te 

шү 


E 
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(PART – B) 
(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. How many of them are correctly matched for purification process(refining of metal)? 


b) 

C) Parke's process — Pb 
d) Zone refining – Ge 
e) Cupellation — Cu 

f 


9) Electrolytic refining — Ag 
h) Baeyer’s process - Al 
Parting process — Au 
Poling process — Cu 


2. A dipositive metal ion is oxidized to it’s tripositive i 
(MnO, /H'). A solution containing 134.04 g of dip 


ngante solution 
d of 0.4 M 


Drugs used for 
treatment 
) | Ranitidine 
) | Histamine 
) | Seldane 
) 
) 


бегеіопіп 
Aspirin 
Heroin 
Penci 


х 10:20 Joule? 


РС and 4 moles of PCl3. On heating, PCls decomposes to 
above reaction. The total number of gaseous moles present at 
will be the volume of the reaction container in liter unit, if the 


is mol 1". 


35.45 


is the maximum limit of МО, (Nitrate ion) in drinking water prescribed, otherwise 
nitrate in drinking water can cause disease Methemoglobinemia(Blue Baby 


swer in ppm or mg dm] 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-7-Paper-2 (PCM) JEEA 


(PART - A) 
(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. Let a and b be two complex numbers such that |a + b| = 20 and la? + Ы?) -1 
(A) maximum value о? |a? +b°|is 4480 (B) minimum value of |a? + 


(C) minimum value of |a? + b?lis 3520 (D) maximum value of |a? + 


2. If y 2ox? +ох + д and х= оу? + ау + 3 are tangent to 
2 
А) а= = 
(А) 8-2 
13 – 601 
(C0) == 
12 
3. A parabola touches x — axis at A (4, 0 


36 48 
25” 25 
48 36 
25° 25 

4. 

5. ts of 5-11,2,3,4...П-1,п } such that there 


the same set, then 
(B) a, =a, 4a, +1 
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6. Suppose 100 students appeared for IIT Genius Test. The test carries a maximum of 100 
marks and there is no negative marking. The arithmetic mean of their scores is 40 with 
standard deviation 20. Let p be the number of students who have scored marks equal to or 
more than 80. Then the possible value(s) of p can be 


(A) 10 (B) 20 
(C) 22 (D) 18 
7. If ЛАВС, let G be the centroid, and let | be the centre of the inscribed circle. 


to AB and tans = 7 Then 
(A) AABC is obtuse angled (B) AABC is right angled 
(C) 3c = 4b (D) 5b = За 


8. Let 84,85,8,,.....,8, be first ‘n’ terms of a С.Р. with first ter 


1 1 1 
(А) + LS 6—5 = 
ага аза; a? 


1 1 
аў +а» аз +аз 


1 1 


m 


(D) -a m" 
а +a? a 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and 51-11. Four options are given in each Multiple Choice Question based On 
List-I and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


Three players A, B and C alternatively throw a die in that order, the first player to 
being deemed the winner. A's die is fair whereas B and C throw dice with pro 
p, respectively, or throwing a 6. 

Column-l | Column-ll 


P 
0) If p, 2 -1 and probability that A wins the game is (P) 


+, then л, is divisor of 
1 


(0 рер 2 р, = Zand probability that C wins the о 


= then i, is divisor of 


2 


(1) 


If P (A wins) = Р (В wins) and L = hen i, is 
р, 
of 


(IV) | If game is equiprobable to all 


+ 2, then 2, is divisor of 
1 


9. Which of the following i combination? 


(A)I>Q (B) II 
(C) Ш А (0) 
10. Which of the owi 5 the ination? 


(A)I P 
(C) Ill 


B) II > Q 
ҮР 
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List Match Set (11-12) 


Matching Type Questions 
Column-l Column-ll 
() | If number of dissimilar terms in the expansion of | (P) a+b+c=3 


(x + 2y+3z)'(neN)is ат? +bn +c, then 
(M) | If number of dissimilar terms in the expansion of | (О) 
(х-у-2у”"-(хау-2у”"(пеМ)ів an? «bn «c, then 
(Ш) | If number of dissimilar terms in the expansion | (В) 
(x-y+z)'+(x+y~-z)"(neis even natural number) is 


ап? +bn +c, then 
(IV) | If number of dissimilar terms in the expansion 


e 


x? 


Ул 
| (пе Муів an? +bn+c, then 


11. Which of the following is the correct combination? 
(А) I —> RS (B)I 5 P 
(C) Il 2 P 


12. Which of the following is the correct co 
(A) I > QS 
(C) Il B Q 


Part-B (01-06) contains six (06 e hich maybe positive or negative 
numbers or decimals to Two ) ‚30.27,-127.30). 


1. s satisfying А? +B? = 2АВ then 


t- 1)dt = к? then k — 2000 equals 
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3. If соЇК =tan78 +tan72 +tan60° then k= 
4. 6 given points on a circle are joined by line segments of which no three are concurrent. The 
number of triangles inside the circle equals 
5. The number of continuous functions f |o 3 (0, о) satisfy the equation 
3/2 3/2 
4 | f(x)dx +125 =108 is 
[ 169 е) үглэнэ ТС (x)+x? 
6. lf Sz l + a. +... (value of /n2 ~ 0.693) then value of S 


1.23 5.6.7 9.10.11 
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О. Р Соде: 100203 
Answers 
SECTION - 1 : PHYSICS 
(PART — A) 
ABCD 2. AB 3. ABC 4. 
ABD 6. BC 7. ABCD 8. 
С 10. А 11. А 12. 
(PART – B) 
8.74 2. 0.20 3. 4.95 4. 
0.30 
(PART - А) 
ACD 2. ABD 3. A 
BC 6. AD 7. A 
С 10. D B 
(P 
8 2 55.85 ( 


423.30 (Range 421 to 425) 
50 (Range 49 to 51) 
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Answers & Solutions 
SECTION - I : PHYSICS 


(PART - A) 


1. ABCD 
So. F=3i-4j, Wn; -U,-U, -34-9-258 5ту? -16 - 34 


con.f 


2. AB 
Sok. tee 

v u f 
3 ABC 


Sol. Assume x-axis along OA and y-axis perpendicular to it i 
After 1% collision 
v 


Velocity of particle = along x-axis 
y orp 7 9 
у : 
And velocity of ring = —= along y-axis 
y g 7 gy 


After second collision velocity of ring = 
Velocity of particle = 0 


Time to return at point 


ed to initial kinetic energy = 2 E = -3 


and as V increases. A, decreases but characteristic wavelengths do not change 


val between A, & X, increases and the same for the interval between X, & A, 


7. ABCD 
о о\ _ 1 2 1 2 
Sol. М8/0р8,05 2008 907) = 216 5-4; 1) 
Also, Кот = [2022 ...(2) 
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K - нлг^ i; MR 
нөх 2(MR? + mr?) 


8. ABC 
Sol. From graph, 


Ath = 250 nm 
С  3x10?m/s 


f= -1.2х1015Н2 
Ho Am 250x10?m 


Work function ¢ = Ме (ey) 
e 


= 4.968 eV 


K.E мах = hv - һо (0) 

=7.4eV 

9. С 

Sol. Just after cutting force of cut spring will be zero wh orc ers 
unchanged. 

10. A 

Sol. Just after cutting force of cut spring wil о wher 
unchanged. 

11. A 

Sol. When switch is open 


will be 


(PART - B) 
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ту? T  yAAL 


pub d =T-m =10 
R i m mL g 
mv? =TR-mgR R=5.22-0.1 
v’ =R gR (R =5.12) 
m 
5 Т T 1.994x10'' Ax10° 0.02 
0 =| —-g |R = x x 
m 1000 8A 4 5100 
_ 1994 2 
84 20 
v = (24.925 –10)5.12 СИВ а, 
т 80 
=8.74m/s 
2. 0.20 
Sol. | and Ic will be in opposite phases. 
Inet = IL - іс 
= 0.6-0.4-0.2А 
3 4.95 


Sol. Heat last by contains = msdt. 
300 

| m(A + Bt)dt 
500 


ssed through the rod, it will experience a force 


...(ii) 


Mg(x, - x) 
ГЕ x; 


or, B= 


Putting the values we getB=1.5x10°T. 
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Chemistry PART -II 


SECTION - A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A compound (A) Cs5Hi9Cle on hydrolysis gives (B) C5H490. The compound (B) reacts with NH2OH, 
to form oxime and gives positive iodoform test but does not give Fehling's test. 
The compound (A) is 


(A) Cl (B) Cl 
| 
CHs-C-CH;-CHz-CHs CH;-CH5 C CH;-CH3 
CI Cl 
(C) Cl (D) None of these 


| 
СНҙ-СН;-СН;»-СН;-СН-СІ 


2. Тһе major product (В) of the following reaction is 


а + CsHsMgBr -©®©Ё, (A) E5, (B) 
CH; 
ОСН; 
HOS СН; 
(А) ei (B) 
CH; 
(C) Сү (0) ou 
CH 
CH, 6115 


Space for rough work 
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5. 0.30 
Sol. Уал-Ус 

c=a+b 
6. 4 
Sol. Неге 3% maxima is shifted by 3 x 10% m. It indicates fringe width increases by 1 x 10^ m. 

D+0. 
Hence pa A - a s^ ты 
-3 -4 
or SSA аот or ya = -4х107т- 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-7-Paper-2 (PCM) JEEA 


SECTION - 1 : CHEMISTRY 
(PART - A) 
ACD 
Sn1 Rate a Steric a Stability of C* 


Sy2 Rate a 
teric 


Steri 
ABD 
Basic hybridization. 
ACD 

RT M 

Ё хи = Еді; + ‘= єп [cl ] 
AgCI + € ——>Ag+Cl 
Ksp = [Ag*][Cl] 


ABD 
CH3 үй 

СНз - CH? - O - CH. — > CH,CH C 
CH3 

BC 

Benzyne mechanism, Keg < 

AD 

Sn1 mechanism 

ABD 

Conceptual 


ABD 


, without symmetry. 


Optically active 


(PART - В) 


8 
Refining of metals 


55.85 (Range 55 to 56) 
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Sol. 


19404 ав 


7 
Theoretical 


423.30 (Range 421 to 425) 
Speed = Av 


567.2(range 566 to 568) 
PCI, (g) PC, (9) + Cl, (9) 
6 4 - 


6-х 4+x x =14 
Х-4 

22-12 l Ж... 

35.45 2 V 

50 (Range 49 to 51) 

Theoretical 
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SECTION - IlI : MATHEMATICS 
(PART - А) 
1. АС 


Sol |a+b| =20 =a+b = 20e” 


Assume a+b = 20 (Coordinate axes can be related so that 0-0) 


la? +b?|=16 = a? +b? = 16e^ 


la’ +b°| - (a +b)? -3ab(a+b) 


2 5 ( 2 +b*)(a+b)-5(a+b)° 


= |480е“ – 4000) 

= 160/36“ – 25] 

= 160/634 – 150соѕа 

= 4480(cosa — —1) and 352 


2. ABCD 
Sol. Let (x, y) be point 


above quadratic should have one root only 


-4a( 3-0 6n -13a +6=0 
24 


a(x+y)+a+1=0 and y= ax? «axes 


о-1 1 
x^ +(a+1)x+—+—=0 
i (9 a 24 


э Disc. =0 (а +1)? -4o| 22 +1 |-02 a- 
24 а 


13 + 4601 


12 
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3. AB 

Sol. By default, x — axis and y — axis (both tangents) are perpendicular 
— Origin lies on the directrix 
Also, line joining point of intersection of tangents at A and B and mid — point of chord AB is 
parallel to axis or perpendicular to directrix. 


=> midpoint of AB = (2 z) =M 


=> slope of OM 3. slope of directrix x Lm 
P “2-0 4 P 3 


= Equation of directrix : y = 25 i.e. 4х + Зу =0 


Line segment joining point of contact (0, 3) апа (0, 0) at focus (h, k) 


Slope of AB(focal chord) = -1 


СН ы ма. о 
37һ-0 3 


h 


Since tangents at A and B the focal chord so 


Sol. а, =Number of sets containing the element ‘п’ + Number of sets that do not contain ‘n’ 
Number of subsets containing ‘n’= set containing ‘n’ itself + number of subsets to be 
chosen from 11,2,3,4....п-2) 
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Sol. 


= 1-4, 2 
Number of subsets not containing ‘n’= subset to be chosen from {1, 2,3, 4.....n-2,n-1 ) 
= аі 


So, a, = (1+а, >)+а, 4 


ABD 
Let X = 40 be the mean of the scores and let X;,Xp,....X, be the scores hi 
equal to 80. Then 


(X54) *(X-Xy2) +... (хо) -(x -Х)+..+(х„ -Х) >(80- 
100.20* = (х, =й) +..+(х„ -xJ *(Xg4 -х) ac (Хү 


2 2 2 
By RMS > AM inequality [ERIS > 


We have 


Since IG || АВ, we have inradius,r=1 д(о,0) 


A 
r=— 

5 
=А=5 
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= 5(3)(4+х) 
(4-х,)-5-49-х2 


2 
= 3x? «12x, =0 


=> X4 =0 (-4 is rejected otherwise 


area of triangle will become zero) . 
So the foot of perpendicular from C on 
AB coincides with A 


= САВ = 90? 


Sones c p 
a 5 4 


- : [given] 


)^ 


| 5 СЭР” 
(1) Р (C wins) шоо 6 -0f -qə Po +... 
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5 Б) 
e WP вар. Еа ч 
5 6-5 4 3 3 
1-<:44; чч; 2224 
1 : 
z= Iven 
i, [given] ] 
hy =3 
(1) Р(Аміпѕ) = P (B wins) 
1 5p, 
=> = 
6- 5419; 6- 5019 
21-35 [given] 
187 9 
A, =5 


(М) | P (Q wins) = P (B wins) = P (С wins) 
1 _ Эр, Е оар 

6- 50.0; 6- 50:0; 6- 546, 

= 1= 5р, -5ар, 


> в-2.1--5%-41-2)-4 


2n-2 3 


) ze" Gyr": z^ «UC (хау) Z? +... 


aZ" and (х+у 2)" ={(x+y)— 277 


жау ы” 2 


2n-2 3 2n 2n 2nd 2041 
а(х-у) 2 dd. C, (x *y)z = EL E 


үет _ (х " y Ш zy" 


G(x«y) z+ "CG, ty) 24.28 p 


-. The number of dissimilar terms in the expansion of (х+у+2) -(x«y-z) 


= (2n-- 1) - (2n -1) - (2n - 3) »...5 4 31 
0 апл) (пў 


= п? +2n+1 
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є<а=1,р=2,с=1 
Hence, а-р-0-1-2-1-4 


(Ill) Ме have, (x-y +z)" -іх-(у-2)) 
=x" — "Сухт (у 2) + "Сх" (у – 2) + "Сх" (у – zy 
+...—"C, x(y-z) +"С„(у-2) and (x«y-z) -(x«y-z) 
=x" + "Сухт (у -z)+"C,x"? (у – 2) + "Сх" (y – 2) +.. +C х(у-2)” 
n (х+у+2) «(x«y-z) 
E 2| x" MC x yea) a "Cx (vez) qu ey -zy | 
2. The number of dissilmilar terms іп the expansion of 
(х-у+2) 4(х-у-2) =1+3+5+...+(п+1) 


1 


(n+2) : 
a tep ee - (n? +n+1) 
2 4 4 
2 а= petrel 
4 


Hence, b+c =1+1=2=8a 


(IV) = 


х° 


2 4 
(8) 8)X а-а +... + 


Sol. 
+В? - AB -BA = 2AB - AB - BA 


cting B from both sides. 

= A-B-(A-B)B(A-B)'-B 

—(A-B) (A-B)-(A-B) (A-B)B(A-B)'-(A-B) B 
—I-B(A-B)'-(A-B)'B 
trace (1) = trace{B(A -В) -(A-B)' B} 
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> trace (l) = trace [B(A = ву | -trace (А = в)” B} 


= trace(l) - 0 [s trace (AB) = trace (BA)) 
which is a contradiction. 
Hence, det(AB-BA)=O 


2. 24 
Sol. обаа) Ciz 0 -1-2) (13171-72023) 
2023! 
_ (t1) (t 2) (t 3)...(t-- 2024) 


2023! 


ЦЕ Цан 1 ашавы. 


+ + 
1-1 1-2 1-2024 2023! 


= oit + )(@+2)(+3)....(т+ 2024), 


= = 20251- 2024! 
2023! 


- (2024)! до 1 
2023 

= (2024)? 

—k =2024 


3. 6 
Sol. їап78° + tan72° + tan6 
Е 1 

_ 2с0572° соѕ75° 
_ 2cos36? 
^ 08780 . 


ү5-1 45-1 1 


соѕ36° —cos72° = = 
4 4 2 


1+2cos60°cosi2° 1+cos12° Ч 
---------------------сд01і6 
511127 sin 12? 
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3. In the following reaction, 
Cl 
H Ph Nal 
EtO H acetone 
Ph 
the structure of product is 
(A) I (B) Cl 
H Ph H Ph 
EtO H I H 
Ph Ph 
(С) І (б) СІ 
Ph H H Ph 
EtO H H I 
Ph Ph 
4. The major product of the following reaction is 
МН» 
ШЕН: Product 
CH(OCH3), 50-4 
А OH (B МН, 
H(OCH3); СН(ОН); 
(C) ОН (б) Q 
CHO 
CHO 
5. The presence of carbon in an organic compound is detected by heating it with 
(A) Sodium metal to convert it into NaCN. 
(B) CaO to convert it into CO which burns with a blue flame. 
(C) СиО to convert it into CO» which turns lime water milky. 
(D) Cu wire to give а bluish-green flame. 


Space for rough work 
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Sol. 


1/3 
3/2 
2i 125 125 | dx 
0 


48095009 280) 


_ 225 
ШЕ. 

| | 125 3 (8) 
Equality occurs if 40(х ) = (а(х \\?2 = | = 
quality 909- Ку (09 -(3 


25 
= 9(х)= = 
0.17 
E is Т 1111 2x 1 
з=) [o Loy i ү уй ‘jax aj ( eS x] 
111 x In2 
MEET % 
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Time Allotted: 3 Hours | 5: 23 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You аге not allowed to leave the Examination Hal 


INSTRUCTIO 


Caution: Question Paper CODE as given above MUS 
OMR sheet before attempting the paper. Wrong CODE o 


A. General Instructions 
1. Attempt ALL the questions. Answers h 
. This question paper contains Three 
. Section-l is Physics, Section-ll is Che 


aper. No additional sheets will be 


. Blank Papers, clip 
devices, in any for 


phones, pagers and electronic 


you start marking your answers on 


other details at the designated places. 
| characters for marking answers. 


rkening only (А) and (D) will result in +2 marks; and darkening (A) and (B) 
S, as a wrong option is also darkened. 


4 (ii) Part-B (01-08) contains eight (08) Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) and 
each question carries +4 marks for correct answer and there will be no negative marking. 


ame of the Candidate : 


Batch Date of Examination : 


Enrolment Number : 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-8-Paper-1 (PCM) JEEA 2 


SECTION-1 : PHYSICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. In the given cirucit, the AC source has А 
@ = 50 rad/s considering the inductor and 200, 1000 
capacitor to be ideal, the correct choice(s) 


is/are 
(A) The voltage across 100 О resistor = 20. 
(В) The voltage across 50 О resistor = 20. 


5 


С) The current through the circuit is І----А 
(C) g JB 


(D) the current through the cirucit is | 2 1.2A 


2. In YDSE, D = 1 m, d = 4 mm and у= mm 


in the figure shown, a parallel beam 
light incident on the plane of the sli 
YDSE. Light incidnet on the slit S4, 
through a medium of variable refracti 
u = (2x + 1) (where x is the idstance fro 
plane of slits in mm) up to a distn 
L = 1 mm before falling о Hest of the 


space filled with air. The e correct 
option(s): 
(A) Position of cer 


ge is at a 


4 
distace y = ine. < > 
0-1т 
(B) Positic tral bright 1 1 
Х--тт 
dista -— bove the ce 2 


obtaining 


ning on the 


Space For Rough Work 
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3. 


A rough L — shaped rod is located in a horizontal f, 

plane and a sleeve of mass m is inserted in the rod. — > 

The rod is rotated with a cosntant angular velocity œ 

in the horizontal plane. The lengths /1 and /» are 

shown in figure. The normal reaction and frictional од, Г 
force acting on the sleeve when it starts slipping are 2 
(и: coefficient of friction between rod and sleeve). 

(А) N = mo?/ 


242 
Bo MR ж sleeve 
( ) 2 2,2 
(25-80 


(С) N=m\Jg? + 002 


(D) f = uN 


Consider a uniformly charged sheet ABCD, which i 
part of an equilateral triangluar sheet of a side a 
shown in the figure. Choose the correct options regar 
the electric field E at point O due to this sheet. 


(A) Magnitude of E, increases with the i 
(Keeping charge density same) 

(B) Magnitude of E, decreases wit 
(Keeping total charge same) 

(C) If charge desnity is o and a = 1 m, 


7o 
equal to In 2 
ч 446, va 


(D) If charge desnity i 


antinode is constant and minimum. 
node is constant and maximum. 


ace For Rough Work 
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6. 


The queen is put at the centre of a perfectly smooth 
carom board (square with side /). The striker strikes 
the queen with a speed Ve as shown in the figure. 
Radius of the queen is 4/10 cm and that of the striker 


is 2410 cm. Coefficient of restitution for the collision 


between the qaueen and the striker is ! and that for 


the collision between the queen and the walls of the 
board is 1. (Assume / >>> radius of queen) 


(A) The value of ‘d’ for which the queen gets in the 
hole A is 3 cm. 

(B) The value of 'd' for whcih the queen gets in the 
hole A is 2 cm. 

(C) The value of 'd' depends on the coefficient of 
restitution between the queen and the striker. 
(D) The value of 'd' independent on the coefficient 
restitution between the queen and the striker. 


haivng two different medium on 

extending upto infinity as shown in th 

(A) it may behave as a converging len 
60 cm. 

(B) it may behave as a divergi 
60 cm. 

(C) it may behave as a 
80 cm. 

(D) it may behave 

80 cm. 
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(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. Point A on the rod AB has an acceleration of 
5 m/s? and a veloicity of 6 m/s at an instant as 


shown in the figure. The acceleratin of the end B A 
at the same moment is: 
(A) -201 m/s? 4a, = 5 m/s? 
: (v, 76 ml = 
Р VAT 5 
(В) ET m/s? 4m b 
(с) - i mis? 
3 [9] B X 


Y^ 


(D) 75 m/s? 
6 


shown in figure, 
ure о the bent 


9. Current lo is flowing through a bent wire a > b > c 


then фВ.а/ over the loop PQRS lying in the X-Y pla 
wire abcd АЁ 


Space For Rough Work 
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10. 


11. 


12. 


The circuit is completed at t = 0, then 
heat loss in R = 4Q resistance, till the 
capacitor gets fully charged: 


(A) 64 uJ 

(В) 384 uJ 28 
(С) 320 uJ 

(D) 576 uJ 


18v 3v = 


3Q 


A simple harmonic plane progressive wave is travelli 
amplitude А and о = т rad/s. At t = 1 sec, particle at 


downward and upward direction respectively at th 


maximum power transfer will takes place at x = im 2 


prevent slipping. Whole 
smooth inclined surface 
applied on the ideal 
as shown in figure. 
(A) If the plank 
done by the 


sstring is 


ne of S m, work 
on the string is 


Space For Rough Work 
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13. A vertical thermally insulated cylinder of volume V contain n moles of an ideal monoatomic 
gas under a weightless piston. A load of weight W is placed on the piston as a result of 
which the piston is displaced. If the initial temperature of the gas is 300 K, area of piston is A 
and atmospheric pressure Ро. (take W = PoA). Determine the value of final temperature of 


the gas. 
(A) 375 K (B) 425 K 
(C) 475 K (D) 515K 


PART – В 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of whic 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -. 


1. Two identical rigid rods, each of mass 1 kg & length 


are moving opposite to each other without rotatio 
smooth horizontal table as shwon. For what maximu 
‘x’ (after rouding off), the direciton of motion of each r 
not change after collision, irrespective of the type of 
Assume no sticking. 


2. A point source of power 'P' is place 
hemispherical shell as shown. The she 
3m and behaves like a perf 
state temperature of shell i 

(Take P = 2400r с W, 


rounding off). 


ace For Rough Work 
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4. A ladder of mass m and length / stands against a frictionless 


wall with its feet on a fricitonless floor. If it is let go at an initial 
angle 00 = 60? then the angle 9” at which the ladder loses 


contact with the wall is given as sin” (1 / VN), find'N'. 


5. An electric charge distribution produces an electric field 
Е-С(1 xp where C= 2 and а are constant. If the net char 
r 780 


r= 1 is (1 — e™™), then find the value of ‘N’? 
о. 
6. Uniform rope of mass = 5 kg and length 1 meter is 
lying on a rough horizontal surface. Coefficient of 
static friciton varies from right end of the rope as 
u = uox where uo = 0.5 per meter. A block of mass UAE 
200 gm is hanging from an ideal string which 


7. A ring of mass т and radius 
material carries uniformly 
rests on a fricionless hori 
vertical. The charge 
rolling on entering 


magnetic field, i 


of pellet 


1000 kg/m? 
. Find the time 
rtical oscillations of the 


Space For Rough Work 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices 
and (D) out of which ONE OR MORE may be correct. 


1. The correct statement(s) regarding the wave function wa,1,-1 is/are 
(A) it represent the 4p-subshell 
(B) orbital associated with the wave function has one nodal plane and tw 
(C) the energy of this orbital is higher than that of 3s orbital 
(D) arsenic(Z = 33) contains one electron in this orbital 


2. The correct statement(s) regarding a complex ion [МпС!4]2- 
(A) according to crystal field theory, the electronic confi 
the complex is e7t3. 
(B) it is a square planar complex 
(C) the СІ ions acts as weak field ligands 
(D) Mn% undergoes sp?-hybridization in the complex 


3. The solubility product constant(Ksp) of 
Choose correct statement(s) 
(A) the concentration of it’s saturated so 
(B) it’s solubility increases in a buffer of p 
(C) addition of NH4CI increa 
(D) addition of NaCl does 


4. The product(s) of th 


CH3 Br 
(0) BrCHs- i = CH - CH3 


CH3 


Space For Rough Work 
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6. The repeat unit of polystyrene is 


(A) СН: CH (B) СН: CH 
C6H5 CN 
(C) СН; CH (D) —CCl—CCL— 
Cl 
7. 
OH 
-432-» P; 'P' as a major product must be, 
COOCH, 
(A) СІ (В) СІ 
COOH COOH 
(C) (D) 
COOH COOH 
8. Benzene diazonium chloride on reaction with phenol in weakly basic medium gives ................... 


and the reaction is ........................ 

(A) diphenyl ether, nucleophilic addition 

(B) p-hydroxy azobenzene, electrophilic substitution 
(C) chlorobenzene, electrophilic addition 

(D) benzene, elimination 


Space for rough work 
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5. 


Which reaction(s) produce(s) secondary alcohol(s)? 


(A) Cl (B) СН, - CH, - CHO CH,MgBr/H4O* 
CB - C - CH 1КОН/Н,О 
3 | 3 2 NaBH, 
CI 
m m (D сњсоос:н, _ЧАњ > 
1.Неаї 
СНз -C - СН, - СООН танг? 


One mole of an ideal gas undergoes above thermod 
[R =8.3 J K* mol`] 


the gas is —. 
9 2 


Choose correct statement(s) | 


(A) SiCl4 > SiF4 
(С) Біз > BF3 


Space For Rough Work 
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10. 


11. 


12. 


13. 


MNT 
А NS > 


, 


CH2 = CH-CH-CH2 та, 


A Ж 
(Q) Major product 


Which statement is correct regarding properties of P and Q? 
(A) Reactivity with aq.KOH (Sw1 path) P > О 
(B) Number of stereoisomers: P = Q 

(C) Rate of reaction with alc. KOH: P > О 

(D) Heat of hydrogenation: P » Q 


Which solubility order is incorrect? 

(A) Lil > Nal > KI > ВЫ 

(В) BeSO4 > MgSO; > CaSO; > SrSO, 

(С) Be(OH)2 > Mg(OH)2 > Са(ОН): > Sr(OH)2 
(D) LiF < NaF < KF < RbF 


Which forms the most stable complex wi 


liquefied easily? 
[a in atm L? mol?, b in L 
(A) a = 0.04, b = 0.03 
(C) a = 0.06, b = 0.0 


en they react with 


) Zn-Hg/Conc.HCI 
(D) CeHsNH — NH2 


pace For Rough Work 
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PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


1. О 


Hass | | 
2.Heat 


How many maximum number of CO» molecule(s) is/are formed in the ab 


2. A container contains 200 mL of 0.5 M МН: МО» solution. 200 
added to it. What is the pH of the resulting solution? 
[Kp of NH4OH = 1075] [log 0.25 = -0.6] 


f 0.4 M 


9. — CHgCOCI+CH3sCOONa— > (P) 0 (0) 


(А) С — >S8+T+U+V 


Order of molar mass =S<T<U<V 
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ji 


H 
6. (in J тог?) 


Т (іп K) —> 
If the slope of the above curve is 20.75 J K- mol’, what is the value of Cy i 
[R = 8.3 ЈК" mot] 


7. А tetrahedral chloro complex of cobalt contains same number of electr 
orbitals according to crystal field theory. If the oxidation number of cob 


+x, what is the value of > і5 


8. сн; 


| 
PH, -6-c6H9 ie) „р. 


ін, a солен,90, 


H3C 


о--500, уд © / 


(Acidified) OH 


ganic p 1 5 and T is X, what is т ? 
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SECTION-3 : MATHEMATICS 
PART – А 


(Multi Correct Choice Туре) 
This section contains 7 multiple choice questions. Each question has four choices 
and (D) out of which ONE OR MORE may be correct. 


1. Consider the equation zê + 62 +20 = 0, Then which of following can be tru 
(А) The number of the roots in the first quadrant can be 1or 2 
(В) The number of the roots in the second quadrant can be 1or 2 
(C) The number of the roots in the third quadrant can be 1or 2 
(D) The number of the roots in the fourth quadrant can be 1or 


2. A function f from integers to integers is defined as 


(0-177 n e odd 


n/2 neeven 
suppose k e odd and f(f(f(k))) 2 27 then 


(A) k can be 45 
(C) sum of the digit of k is 9 


Let a. and f(a) be the e ity of the e -2-:- 1 (3b? > 2a*) and 


+ 
2b?-a 


Space For Rough Work 
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4. 


If f(x) - (& +а+1)х° «bx «c and f (x) is symmetrical about the line x = 1, then 
(A) t(1- 43) 443) 1(2443)-4(4) (B) Ц43)-11-48)-1(2443)-4(4) 
C) (2+ 43)» t(4)»f (V3 3) > i(1- Уз) (Р) (4) > (2-43) > (42) > #(V2) 


TM (4 | 2 
If 1(4х -t(x))t(x)dx ээн then which of the following is/are true 
(A) f(x) has a point of inflexion 
(B) 


f(x) -i has exactly one point of non-differentiability 


(C) area bounded by y = f (x), x — axis, x = 1 and x 22 is з 


(D) The function f(x) is concave upward for v x eR 


In triangle ABC, a=4 and b=c = 245. X point P move 
of its distance from BC is half the rectangle contained 
sides. If D be the centre of P, then 


(A) locus of P is an ellipse with eccentrici 
(B) locus of P is a hyperbola with eccen 
(C) area of the quadrilater. 


(D) area of the quadri 


ECC units 
3 4 


If f:R—[2, 


solution, i 


uation f(x)=g(x) has a unique 
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(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. A boy have 32 cards out of which 10 cards, each of blue, green and red colours, have 
denominations as {2',2°,............ ‚2'°\ and one black and one white each has value unity. 


The number of ways in which the boy can get a sum of 2012 if he can choos mber of 


cards, is 
(А) (1001): (В) (1002) 
(C) (1007) (D) (1113) 
9. The minimum value of ( sinw—cotB) + (tanp - cosa)? for al issible 
Values of a and p is 
(A) 3- 242 (B) 0 
(С) 3-2,2 (D) 2-3 


10. On the circle z -i/3 =1 points z,,z,,z, are so locate 
1:72:78 


3z, = 22, + 2z, – i43 . Then which is tru 


11.  Iff(x)b e on the interval (a,b). If lim f(x) - 1 and 


xoa 


B b-a<— 
О 85 ад 


(0) none of these 


Space For Rough Work 
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12. If P be a point inside and equilateral triangle ABC such that PA=3,PB=4 and PC=5, then the 
side length of the equilateral triangle ABC is 


(A) (25-123 (В) 13 


(С) J25 +1243 (D) 17 


13. If f(x) is continuous function and satisfying f(x)+f(1+x)= <2, then 


2* -1«|x-1| in 


the value of ІШ (x)dx is equal to 


(A) ino 5 (B) re 
2 
(C) m -1 (D) none of thes 
PART – B 


(Numerical based) 
This section contains 8 Numerical based questions, the 
negative numbers or decimals to two decimal places (e.g. 6. 


aybe positive or 


1. Let f be a continuous function and f(x 


+1 
f £(f(f())) dx is equal to 
5 

2. Тһе number of ordered ігі 


LCM(y,z)-1125, LCN 


(А-1) -4A]. [Note | is an identity 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-8-Paper-1 (PCM) JEEA 18 


4. A biased coin shows head with probability of 2 and tail with a probability of I Let 'A' be 
the event that three or more heads occurs in four tosses and 'B' be the event that three 
heads do not occur in first three tosses. If "(3)-2 where m, n e N then find the least 


value of (m + n – 225). 


5, Let foci of the conic represented by the equation 
ax? + 2(a-- 2)xy - ay* + 2fy=0, where a«-1 and f z0 be F,(a,-3) 
feet of perpendicular from Е. and Р upon x-axis be M & М and acc 
given by the equation 4/10 e? —7e 4/10 =0 then the square of the ra 
of the conic is 


6. If [sinx]+[cosx]+2=0, then number of integral values i 


corresponding to the solution set of the given equatio 
integer function) 


[r (^c, -^ бүл) +(2r+1)("C,) |, then f(30) is 
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Q.P. Code: 100204 
Answers 
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Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


9. Which of the following statement(s) about D(+) glucose is/are true? 
(A) Naturally occurring glucose is dextrorotatory (B) It reduces ammoniacal AgNO; solution 
(C) On polymerisation it forms galactose (D) It forms cyanohydrin on reaction with HCN 
10. Which of the following statements is/are correct? 


(А) Іп 5,2 mechanism, the rate determining step involves two species 

(B) Тһе 5,2 mechanism involves the formation of intermediate carbocation 
(C) The 5,2 mechanism is accompanied with Walden inversion 

(D) Тһе 5,2 mechanisms may involve intramolecular rearrangement 


11. Which of the following statements are true about the major product (X) in the reaction? 
СН» 
NaOCl 


CONH, 2, (x) 


H 
(A) (X) is a cyclic amide 
(B) (X) has an asymmetric centre 
(C) (X) is a primary amine 
(D) (X) can also be obtained by treatment of МН» with CeH&CH(CH3)Br 


12. In a reaction sequence 


o 
cold dil. KMnO 4 >(A) HIO, >(B) OH ЖС). 


S : OH 


Space for rough work 
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Answers & Solutions 


1 ABC 

sar patus 
24 
2 


=— Aat 45° leading 


5/2 
220 v2 


2 
| —— А аї 45° laggin 
2 2; Б gging 


Sol. For central fringe 
d sin 0 2 2mm 
4 mm sin 0 = 2 mm 
Ө = 30° 
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Sol. 


Sol. 


Sol. 


dE =2 ! zB 
4ngp ) X (2 


dE c9 9% 
4лєр X 

Es ie 
44-0 

Ар 


2 
Elastic potential energy 42| , kinetic enegy «(5 


energy is constant & minimum. a always changes for 


AD 
Let’s assume, time taken by the queen to get into the 
hole is t 
t= -- & also t = £ + Ё 
2V sin 0 2Vcos0 eV 
Therefore 
ё 4 £ 


= + 
2V sinO 2Мсо50 eV co 
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9. 
Sol = fin 0 
1 у 5 


4 22 
8| Вау сов0-- 9В-а/ = polo 
0 


abcd 


a £ 
4 | 2- es 
| Stole лт sec? 0cos0 + В-а/ -ш 5 
o 4X 2 l 
х +2 abcd 
4 
2 КӨТЕР 
S Holo + $B-dí = ujl, 
abcd 


5/47 2 Holo 
abcd 3 3 


10. в 
Sol. LetR+2=R: 


11 
is maximum. 


Т> be the initial and final temperature, then 
НТ, ...(i) 


Py +9) (м Ап) пят, ... (ii) 
Where h is the displacement of piston. 


Also, work done on gas —AU 
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Sol. 


Wh -nC,AT = SART, -1,) ..(ii) 
From equation (i), (ii) and (iii) 


Wh ММ Wh — PAb 


PART – В 
0.73 
Impulse due to ‘№ would act at the centre of ће 
parts. 
Applying impulse momentum theorem 
- [Nat - Mtv - v) 44) 


& Applying angular impulse, angular 


bsorbed by shell 
m(1—cos 37) 
4л 


Lad 
10 
For equilibrium 


> " =3nR°oT* 
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Sol. 


Sol. 


т^ _ Р _ 2400 ол — 889. 
З30лВ26 30лх9хо 


56.56 

Applying conservation of angular momentum w.r.t. the centre of earth, 

АН x mvo sin 30 = mvR, v = 2vo 

Applying energy conversation 

1 2 GMm GMm 1 » 

—m(2 Е = т 
Gv 77g 4R 2/0 


2 
х=404/2 = 56.56 


3.00 
х coordinate of centre of mass of the rod 


se an 
2 


Vy - cos @wand а, =—(cos бо- sin Өө?) 
2 


NIS 


When Мі = 0 = соѕ да = ѕіп Ө 02 _ ...(1) 
Using СОМЕ: 


( i. 4 
mg- (cos B —cos0) = 2m 
85 В ) гт” 


lv = 59 from лов | 


а? = “(cos p —cos 0) 
«= 22 ain 0 
27 


Substituting the 


S law, we can write | Е 


5 N21 
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Sol. 


Sol. 


mr? = [fada vBr cosa 
0 2x 


dw qvBsino 
dt x mr 


p (1) 


-ma- [224 aroB cos a 
0 2л 


dv  qroB sin 0 
a= = 


(2 
dt лт (2) 
do у 21 К 
= = г | мао = – | vd 
ау г20 ) ° T 
өш, ya 


уду аоВвбіп Ө We 


dx лт 
Р v2 MVo 
|. Ві 
2.00 


For slight displacement (лг2х 
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LI 


PART- А 
1. BCD 
Sol. wa,1,-1 is an orbital of 4p-subshell. It may be 4px or Ару ог 4pz. 


2. ACD 
Sol.  [MnCl,]* is a tetrahedral complex. 


3. ACD 
Sol. Кер = 453 = 5 x 10-10 
58855107 


2. Conc. of saturated solution = 5 x 10% M 

рОН of saturated solution = -00|ОНГ| 

= -log[2 x 5 x 1077] = -log10? = З 

2 pH = 14-3 = 11 

г. Solubility decreases іп a solution of pH > 11 and inc 


4. ABCD 
Sol. |. With excess of NBS, addition as well as a 


5 ABC 


i 
CH, - C - CH, - COOH 


2 апа BCls remove electron deficiency by forming polymers and dimers respectively. 


w geometrical isomerism(cis and trans) and О will show optical isomerism (R and 


10. 
Sol. For group-1 iodides and fluorides, mismatch of ionic radius favours solubility. 


11. ie 
Sol. etals in lower oxidation state forms stable complexes with CO. 


12. 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-8-Paper-1 (PCM) JEEA 27 


50 mess 
27Rb 
-. Liquification a = ratio. 
13. C 


Sol.  Aldol condensation will take place. 


PART - B 
1 4 


Sol. о 2 
Hoz. On COOH OH 
КМпО,/Н,50, , +H 
C 


^ 


20 + Ho 


2. 9.6 


Sol. NH4NO, + NaOH 
Before reac" Meg 200 x 0.5 2 


6. 12.45 
Sol. Slope = Cp = 20.75 ЈК" mol". 
Ср – Cy 2 R 


2. Су = Cp - R = 20.75 — 8.3 = 12.45 
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7. 1.5 
Sol. The oxidation number of cobalt in the complex is +3. 


© 
© 


8. 4.4 
Sol. Cannizzaro Reaction takes place 
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ч 


PART-A 

1. ABCD 
Sol. Consider a function f(x)2 x9 + 6x +20 and then use monotonicity to plot the graph and nature 
of the function 


2. BD 
Sol. ~. k € odd (even) 


k+3 k+3 


if e odd 27 = ——+3 > К = 45 not possi 


е even 


Now let Rue 


227 =4(f(f(k))) -( R23 - ҰЗ 
^k 2105 
verifying f(f(f(105))) = #(#(108)) = 


3. ABC 
Sol: eliminate a and b by usin 


4. BD 
Sol f(x) is vertical u 
distance from 


, SO points situated at greater 


2 
38 
| 
h 3 2 


= + 
16/3 16/9 
; ; 2 2 
—ellipse with e= 2 апар = (0-5) 
3 3 
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SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given q r s t 


in two columns, which have to be matched. The statements in Column I are 
labelled A, B, С and D, while the statements in Column ІІ are labelled р, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A — p, s and t; B – д апа r; C — p and q; апа р – ѕ 


0000 
ОІ 1 ОЮ 
2191010 
(9 (9296 


е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the following: 
Column - | (Substrate + reagent) Column - ІІ (Major product) 
(A) сн--Сн,-СН--СІ C2H5ONa (p) | CHs-CH;-CH-CH» 
СоНдОН 
(В) CH; ( | CHs-CH-CH-CHs 
CH; c CH; СоНдОМа 
| СәНБОН 
Cl 
(C) сі () | СН;-СН-СН; 
t-BuO K* 
CH, — CH, - CH- CH, T 
(D) CI (s) СНз-С=СН» 
| 
CH=CH, = CHC 22906 5, СНз 
С,Н.ОН 


( | СН-СН-СН-СН; 


2. Match the following: 


Column I Column Il 
Hell-Volhard-Zelinsky reaction (p) Preparation of amines 
Reformatsky reaction (q) Preparation of B—hydroxy aldehyde 
Claisen condensation reaction (r) Preparation of B—hydroxy ester 
Schmidt reaction (s) a—halogenation of carboxylic acid 

(t) Preparation of B—keto ester 


Cece 


Space for rough work 
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T. ABC 
Sol. Period of f(x) must be rational 
8. C 
"al 2012 ; 2 2 go \\3 
Sol. Coefficient of x? in (1+x) (1+ х ) ИРЕТИ (1+х ) 
( = al Ї 
= Coefficient of x??'? in 


(1+x)(1- XJ 
Coefficient of х227 іп (1 33^ 3531. (1 +2х+3х° +..... ) 


= 1.(2013) +1.(2011) +1.(2009) +......... +1 
= 2k +1=2013>k =1006 
We know that 14+3+5+.......+(2k +1) =(К +1) 


9. A 
Sol. Minimise the distance btw a circle and rectangular hyp 


10. A 


Sol. Тһе mid – point of 22 & zs divides the line | ternally. 


11. B 
Sol. Since го) е0) у 
f(x)f'(x)zf* (x) -12 


On integrating w.r. 


' is right angle triangle which ZBPP' - 90^. 
y cosine rule in triangle BPA because 
=90 +60 =150 , PA=3 and BP=4, we can get AB 


18 А 
Sol. Use | Цх)йх- Pt(x)dx«« [°F (x)dx = Pt(x)dx« (х 1) ах 
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Sol. 


Sol. 


Sol. 


PART - B 


6 
(69 -16)-ua) -iut)-i() 


f is continuous, when n — œ, f(2x) = #(0) 


= f(x) is constant 


50 

1125 = 5°.3?,3375 = 5.3% 
Clearly 3° is a factor of x and 3? is a factor of atleast one of y and z. T 
ways. Also 5° is a factor of atleast two of the numbers ,2 whi 
(°C, x4-2)=10 


8 

We have ГА-21-0 
1-4 0 2 

>| 2 -A 1-0 


1 1 2 
= 22 -34° -1-3 =0 
So, A? -3A* — A = 3l 


Now (А-1)-4А 
= |А? - ЗА? +3A -1-4 
= |А? -3A? -A -I 


1<sinx <0 and -1scosx<0=xe[n22), 
Now {{х)=ѕіпх-срѕх+3= V2sin [x - z) +3 


For x [mS sn[x- ee) 
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Sol. 


Sol. 


= y=1(x)=VBsin{x— х.) -3,then f(x) е(2,4) 


Ms 


960 
|^ (^c. -^ c...) «(2^ С, 47 с, |= (е +2r +1) C, -r° сы 


f (n) 2. 
2 >It +1)? "C, =r? "©, | -È [Vo -v,] 


-М,-Ч, +V; — № -. М 
Wa- Vy 2 (n1) C, -1- n? «2n 


ll 
ʻa 


1 4 4 y 1 
19-15) у "iy Шы ы y^ 
So Қу)-у”” ...(1) 
Hence f (xy*^) = x^y* 
Pulysz"^ 
f (xz) ex z >f (x)= x 


From (1) and (2) а =p 
p 
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Time Allotted: 3 Hours 


= Please read the instructions carefully. You are allotted 5 minutes 
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SECTION-1 : PHYSICS 
РАВТ-А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. А small mirror is suspended by a thread as shown in figure. A short pulse 
of monochromatic light rays is incident normally on the mirror and ge 
reflected. Which of the following statements are correct? 


(A) mirror will starts oscillating 
(B) wavelength of reflected rays will be greater than that of inci 
(C) wavelength of reflected rays may be less than that of inci 
(D) mirror will be at rest after some time 


2. A particle of mass m is moving in a field wher 
U(x) =U,(1—cosax), where Up and а are constants 


position . Then (for small oscillations) 


[m 
A) the ti iod is T 22 
(A) the time period is n aU, 


(C) the amplitude of oscillatio 


mH. The current in one coil is 
increased at a co is also increased at the same 
constant rate. n to the two coils is the same. 
At this time t gy stored in the first coil are 4, Vi 
nd coil at the same instant are i, V2 


3. Two different coils h 


Space For Rough Work 
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4. 


The magnetic field perpendicular to the plane of conducting ring of radius г changes at the 
dB 

rate — =a. Then 
dt 


(А) Emf induced in the ring is nr’a 

(В) Emf induced in the ring is 2лго 

(C) the potential difference between diametrically opposite points on the rin 
induced emf 

(D) all points on the ring are at same potential 


is half of 


When photons of energy 4.25 eV strike the surface of a metal A, the eje 
have maximum kinetic energy Ta eV and de-Broglie wavelength Aa. T 
energy of photoelectrons liberated from another metal B by photons 
Тв = (Ta – 1.50) eV. If the de-Broglie wavelength of these photoelectrons 
(A) the work function of A is 2.25 eV (B) the work fu 
(C) Ta = 2.00 eV (D) Тв = 2.75 


A particle of charge -q and mass т enters а 
magnetic field B (perpendicular to paper inwards) at 
velocity vo at an angle a and leaves the field at 
velocity vat angle 3 as shown in the figure. 


(A) a = p 
(B) v= vo 
(C) pg = 2v, Sino: 


Bq 


(D) particle remains in 


2 


k if d 2 2R 


2 
T k if d » 4R 


2 


ал k ifd=4R 
4 


2 


rk done by external agent is k ifd=6R 


qxR 
4 


Space For Rough Work 
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(Single Correct Choice Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


8. 


10. 


11. 


A diatomic molecule having atoms of masses m: and т» has its potential energy function 
about the equilibrium position т as given by О(г) = -A - B(r-r,)' where A and B are 
constants. When the atom vibrate at high temperature condition, the squ 
frequency of vibration will be 


түс ву 
m, m, 


(C) 


An equiconvex lens made up of a material of 
refractive index 1.5 has focal length of 10 cm 
when placed in air as shown in the figure. One 
side of the medium is replaced by another 
medium of refractive index 1.3. If X and Y are 
the image distances when the object is placed 
at a distance of 20cm from optical centre in the 
medium with refractive index 1 and 
respectively, then 


(A) X>1.3Y 
(C) X=13Y 


A uniform body of mass 
edge as shown in the fi 
horizontal surface s 
the centre of body 
is the moment 


or having resistance R = 220 О connected in 


voltage Vo = 220 42 V is applied to the circuit, 
observed to be b = 1A. The phase difference between the 


(C) 60° (D) 90° 


Space For Rough Work 
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12. 


13. 


14. 


A stone of mass m tied to one end of thread of length / . The diameter of thread is 'd' and it is 
suspended vertically. The stone is now rotated in horizontal plane and makes an angle ‘0’ 
with vertical. The increase in length of wire is (young's modulus of wire is у) 


4mg4 4та/ 
A) ——— — B) ——— 
(A) ndy cos 0 e nd’y sino 

4та/ 4тоа/ 
C D — y 
С) nd'y ( 1 түте 


There is а parabolic-shaped bridge across a river of width 100 m. The hi 
bridge is 5 m above the level of the banks. A car of mass 1000 kg is cro 
constant speed of 20 ms". 


(A) 6.4 KN 
(C) 8.4 KN 


The strength of the electri 
distributed over the surf 
part of the surface is i 

passing through t 
each other. Det 
same point 
the "meric 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


А rope of mass m, length '/' in lying on a table with /, 


length lying outside a hole on the table on which it is 
kept. It is kept at t = 0. Answer the following questions: 


15. Speed of the free end of the chain when it is at a distance o 


(A) vy) = Pay) (8) vw) = 
©) му- feof y- 
y 


16. If 2, = 0, the time in which the entire rop 


(A) JA /g 
бу 
0 
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17. 


18. 


Paragraph for Question no. 17 to 18 


In a vertical plane, a metal rod of length L and 
mass mis placed over two conducting platforms A 


and B. A region of magnetic field B --BK 


starting from line joining A and B and lying over it, 
is switched on. Now, at t = 0 switch S is closed 
such that the charge q is passes through the rod 
in time dt due to which magnetic field exert an 
impulsive force which causes the rod to jump with 
certain velocity and since the gravitational field is 
present the rod comes back to AB after some time 
and collides inelastically and the process is 
repeated. 


The maximum height reached by the rod is 
2q!DL B; 


(A) 2 (В) 
т 
gL By 
(C) "T 


The maximum emf induced in the rod i 
B,Uq 
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SECTION -C 
Integer Answer Type 
This section contains 6 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. How many monochlorinated products (theoretically) of the following reaction is/are possible? 


—Seinv Product(s) 


2. How many molecules of CH3MgX are consumed in the reaction with one molecule of the 
following, in dry ether? 


[e 
ш 
о 
3. How many products will be formed in the following reaction? 
Me Et 
HBr/acetone Products 
Et Me 
4. ж the following the total number of compounds soluble in aqueous NaOH is 
COOH OCH2CH3 COOH 
5. O 
тал ИЕ үрс ау 
3 | 5 (ii) H20/H+ A 
СН, 
How many hyperconjugating structures of “Q” are possible? 
6. OH OH 
[ | = 
же © жа. 
CH3CH 


How many о. - H to carbonyl groups are there in the product “Р”? 


Space for rough work 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which one of the following reactions of Xenon compounds is/are feasible ? 
(А) XeO, + 6HF —— XeF, +3H,O 


(В) 3XeF, + 6H,O——>2 Xe + XeO, +12HF +1.50, 
(C) 2XeF, + 2H,O——>2 Xe + 4HF +O, 
(D) XeF, + RbF——>Rb[XeF, ] 


2. Which of the following reactions form racemic mixture? 
(A) CH,CH,CH = CH, --2 2, 


(C) CH,CH,CH = CH, —5— (D) 


CCl, 


tion of liquid A and B as given in 


Space For Rough Work 
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4. 


5 


ж 


ма (СНз -СН- СНз | soci, 
| —— 
OH 


NaBr 
H5SO (dil.) 


Q 

P, Q, R and S are the organic products of above reactions. Choose corr 

(A) ‘P’ is less reactive than ‘Q’ towards dehydrohalog 
alcoholic KOH through E: path. 

(B) Formation of ‘R’ is accompanied with emission of H 

(C) Reaction of ‘S’ with CH3MgBr/HsO* forms a tertiary 

(D) 'R' is more soluble in water than Р”. 


oluble( 


Na,CrO, --23188,С09) » Yellow ppt. 


The anions present in the soluble comp 
(А) [Pb(OH)4I 
(C) ІРо(СтО4) 


FeTiOs contains Fe?* cp unit cells in which O?- form 


the hcp array. 


ace For Rough Work 
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7. The value of AHtransition Of C (graphite) --->С (diamond) is 1.9 kJ/mol at 25°C entropy of 
graphite is higher than entropy of diamond. This Implies that : 
(A) C (diamond) is more thermodynamically stable than C (graphite) at 25°C 
(B) C (graphite) is more thermodynamically stable than C (diamond) at 25°C 
(C) diamond will provide more heat on complete combustion at 25°C 
(D) AGtransition Of C (diamond) ——o C (graphite) is уе 


(Single Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four ch 
and (D) out of which ONLY ONE is correct. 


8. How many geometrical isomers are possible for the following compound 
Ph COOH 


HOOG Ph 


9. SO? вау (P) Ї 
White ppt. 
(P) 1-ке: ^ (Q) 
Compound (Q) containing sul 
(А) NazSO4 
(С) Маг5Оз 


10. A solution of ‘P’ ап 
contains 60 mol 
vapour pressur 


ilibrium with its vapour which 
r behave ideally. If the ratio of 
, the value of x + y is 


11. mL of 3 M HCI for complete reaction upto 


aOH is present in the mixture which contains 


(B) 12g 
(D) 12 mg 


pace For Rough Work 
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12. The bond structure of n-type semiconductor is 


E 
(A) (B LL 
ZZ 72222 
(С) (б) 
22222 б 


13. Тһе structure of dipeptide “Ala-Pro” derived from Natural amino acid is 


нг ? 


СООН 


> 

I 
го 

2 

5 
O= 
2 
© 


СООН 


(С) 
Tan ~ 
О 


5 


14. In the isoelectronic series 


incorrect statement is 
(A) CT transition attrib 


bers have CT transition. The 


to metal 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


Lucas test is used to distinguish the different types of alcohols i.e., the primary, 
tertiary alcohols. Lucas reagent is anhydrous ZnCl2 and conc.HCl. The alcohols 
alkyl chlorides in this test. The alcohols are distinguished through the rate of 
НСІ. Anhydrous ZnCl» is used as a catalyst. It removes the alcoholic OH to for 
speed or rate of reaction of the different alcohols is 

39 » 2? » 1? 
Formation of alkyl chlorides by the alcohols is observed due to form 


Answer the following questions on the basis of above write up. 


15. Which alcohol can form the white turbidity instantaneo 


(A) CHsCH2CH2CH2OH 
(C) (СНэзСОН 
16. Which alcohol mostly require the ca 


chloride? 
(A) СНзСН:ОН 


Silicates are the oxo-ani | | igma bonds. The anions аге 
associated with metal ioni e silicate anions are very simple 


hared in the silicate anion(SigO,; ^- ? 
(С) 9 (D) 8 
rahedra are present in pyrosilicate? 
)3 (C) 1 (0) 4 


Space For Rough Work 
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SEGTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1 If h = (1, -2) and l2 = (-3, 2) are the ex-centers of AABC and ex-centre | circle 


x? + y? 4 3x - y -6 = 0, then 
(A) locus of in-centre of AABC is given by x? +y? - x -y-5-0 


(B) locus of in-centre of AABC is given by x? +y? -x -y 45 


(C) locus of locus lies on the line y = -x 
(D) origin lies inside the locus 


2. Let N be the number of 7-digit numbers the sum of wh 
even. 
(A) The number of positive divisors of 
(B) The number of positive divisors o 
(C) The number of positive divisors of 
(D) The number of positive divisors of N 


(A) f(x)-0 will have atl 
(B) f(x)=0 will have 


B®, А?В = В?А then which of the following 


(В) јА -B| «0 
(D) At least |A? +В? or ЈА -B| must be zero 


Space For Rough Work 
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5. Letf: Ro R,g: Ro Rand h: > В be differentiable functions such that f(x) = x? + Зх + 2, 
g(f(x)) = x and h(g(g(x))) = x for all x e R. Then 


1 ' 
(A) g'(2) = - (В) h'(1) = 666 
(C) h(0) = 16 (D) h(g(3)) = 38 
x? 
6. If lines x + y — 3 = 0 and y = x + 1 are two tangents to the ellipse m n angle 


between the pair of tangents drawn from point P(4, -45 ) to the curve 


can be 
T T 
(A) Ч (В) 6 
2n 5x 
(C) E (D) ГЭ 


7. Given that f is a real valued differentiable function suc 
exists ‘a’ such that (х) = 0 V x e [a, о) then it follows th 
(A) Ё(х) is non-decreasing function 

(B) Ё(х) is non-increasing function 

(C) f(x) has no point of local maxima or 

(D) f(x) = 0 does not have any real root 


This section contains 7 multiple c i n has four choices (A), (B), (C) 


Space For Rough Work 
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10. 


11. 


12. 


13. 


2а5-5а4-2а2-8а2 


If a is a root of the equation х? – 3х +1= 0, then ЖЕ is 
о? + 
(А) -1 (B) -3 
2 
C) = D) 1 
( | (D) 


is the set of all such values of a, then S contains 
(А) (-1, 1) 


(С) (-1, 0) 


The value of c such that areas of sha 
equal. 
32 
A) ŻE 
(A) 27 
16 


Жж 


If p, q are t 


Space For Rough Work 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 


have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


Tangents are drawn to the parabola y? = 4x from the point P(6, 5) to touch t laatQ 
апа В. Ci is a circle which touches the parabola at Q and C» is a circle 
parabola at Н. Both the circles C1 and С» pass through the focus of the p 


15. Area of the АРОН equals 


16. Radius of the circle C2 is 
(A) 545 
(С) 1042 


If f(x) =(х— о) g(x), then f 
polynomials for a polynomi 


Space For Rough Work 
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Q.P. Code: 100205 
Answers 
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Mathematics PART - Ill 


SECTION- A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. If f(x) = (a? – За + 2 сөз? asin’ x) + (a — 1)x + cos1 does not passes critical point then the 
possible value of a is/are 
(A) а e (0, 1) (В) а е (0, 2) 
(С) а е (0, 4) (б) none of these 
2. Let f(x) = апт 2 гайг +x+1)+(b?-5b+4)x+c be a decreasing function v x є R 
43 43 | 
then the value of b is 
2 
Л 2] (B) (0, 3) 
(C) (3, 4) (D) (2, 3) 
3. The area of the region described by a moving point P lying inside the circle (x — a)? + y? = а? 


above x-axis such that its distance from circle along the radius through P is greater than its 
distance from x-axis is 


аа 


А В) 2а? 
(А) 5 (B) 
2 
(c) a? 0). 2 
3 
d 2 
4. у= Ja? —b? cos? (Inx) then х2у? (2) is equal to 
Х 
(A) a — У, 2 2 2 (В) а?» b — Y, 2 2 
(С) (af -y)(b а « y) (D) (bf — y)(a — by) 
Rough work 
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Answers & Solutions 


Hi. Мі. Наа Mas uu Из ш 28; Hi THs 
В ° v v – В у и R 

e: из = 1.3, ро = 1.5, ш = 1, u=-20, v= X 

[RS cb e Mt 440) 

X 20 R 
for IInd case: us = 1, ро = 1.5, ш = 1.3, u = -20, v= Y 
MEN К" 
Y 20 R 


From (i) and (ii), 1.3Y > X 
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10. D 
mA+MA 

Sol. A -----А 

(А pas ORO IG. LIB 
CY т+М тм 

f=(M+m)A 
(М--т)а-М-(М--т)Асм), 
mgR =|,0 
A=Ra 
, N=70N 

11. B 

12. A 

Sol. J= T4 | T4 mg 


L = = 
Ay  Aycos0 


So. Еш, = Ву = (vu = У) 
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LI 


PART- А 
1. BCD 
Sol. All fluorides of ‘Xe’ undergo hydrolysis. Perxenate ion is formed by Хере. 


2. ABC 
Sol. ааа тый 2Вг, СНАСН-СН(ОН)СМ апа СН зОНиСНСН 2 
Br Cl 


contains chiral carbon atoms. So they form a pair of enantiomers. 


3. AB 
Sol. Negative deviation takes place. 


4. ABCD E 
Sol. Br ON 


| 
P = CHaCHCHs, О = CH3 - CH - CH3, R= CHg - CH 


Cl 
contains chiral carbon atoms. So they f 


5. AB 
Sol. P=Cr,0% апа Q=Pb(OH), 


6. ABCD 
Sol.  Formula(empirical) = F 
As there are six oxi 


unit cell. The ula will be Fe2Ti2Oe. 


7. BCD 
Sol. Graphite is 


Sol Me of HCI = Ma of NaOH + Meg of NazCOs(n = 1) 


12. A 
8%, — fine conduction band contains more electrons than that of p-type semiconductor. 
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Sol. 


14. 


Sol. 


15 


Sol. 


16 


Sol. 


17. 


Sol. 


18. 


Sol. 


The amino acids are alanine and proline. 


B 
MnO, exhibit charge transfer band at longer wavelength that that of the other three. 


C 
Reactivity of alcohols towards Lucas test is 3? > 2? > 1? > СНз 


A 
Primary alcohols can't remove the OH group as water easily by НСІ alo 
co-ordinated complex with ZnCle which fascilate the removal of OH 
carbocation, which then forms the alkyl chloride. 


C 
(510,5) shares nine oxygen atoms. 


B 
In pyrosilicate Si O- contain one sharing oxygen 
tetrahedra carries 6-charge. Therefore per tetrahedral res 


tom oxygen per 
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ч 


PART-A 
1 ACD 


Sol Clearly x?+y?+3x+y-6=0 is circumcircle of АМЫ» and in-centre of AABC is 
orthocenter of lll; let (h,k) 
As mirror image of orthocenter about any side of triangle lies on the cir ence 
required locus is x? + y? «x -y-5-0 


2. ABCD 
Sol. The seven digit numbers are 1000000, 1000001, ....... 9999999 
The sums of their digits are odd, even, odd, even, ....etc. 


6 
N= SOE pgs 


Required no.number of divisors of N is 1.2.7=14 


3. ABD 


Sol. ЇЇХ,Х,,Х,,Х,,Х, be the five roots, then 


So, the equation has atleast one com 
equations with coefficients real alway 


4. ABC 

So. | A?- AB-B?-B^A 
A*(A-B)- B^ (A-B) 
(А? -B*)(A-B)- 
-. Either А? +B? 


of ellipse x? + y? = 4(a? + b?) = 20 
ies outside the director circle 


le f(x) > 0 and f(x) decreasing or f(x) « 0, f(x) increasing and f(x) and Ғ(х) have to 
ign simultaneously to maintain the condition which is not possible also (Ғ(х)) = 
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 a(t-t) А a(t; -t$) А а(2-%) 


2at, 2at, 2at, 
08-4) 5) (te tet) | (6 = tH) (te) _ 
21, 2, 2t, 


Sol. Р(х)-2015-а(х/х-х)(х-х,)х-х,х-х,) 
Let P (a) = 2022 
>P(a)-2015=q(a)(a-x,)(a-x)(a-x,)(a-x,) 


>7=q(a)(a-x,)(a-a,)(a-a,)(a-a,) 
Impossible since 7 is prime 


10. A 

Sol. а isarootof x? -3x+1=0 
=> a? - 3a +1= 0, yields 
о? +1=3a(a = 0) 


2a? – ба“ + 20? – 8a? (a? -3a +1 
a? +1 i 
-3a  -3a 
= 2 == = 1 
оа +1 За 


Now 


11. D 
Sol. The points of intersectio 
It represents a circle if 
2. equation of circle i 
э1-а»0- 
But both curves 


34 17 p 


- = =р=17. 
1024 512 512 


-27х3))ах - |((вх = 27x) -c)dx 
4b? — 27b* — bc | 


O - 4° -l —ь(вь-27ть°) 
4 


ЕЕ -4)=0 
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14. 


Sol. 


42 4 
Ба Қосы Био 
4 81 81 
C = 8b - 27b? 
232 
27 
р 


2 
We can write the 274 equation in form 44) ZH -1-0 
q 


then it is found that p and 1 are both roots of equation 2x* -3x —1=0, 
4 


pelas and Бы 
q 2 q 2 
во Ss 1. a 95-54 
q q q 22 2 
A 
B 
(15 to 16) 


Equation of tangent of slope m to y? - 4 


ута. wealth) 
m 


-2Х%3-х-3у%9-0 


Now equation of circle C2 touching х- 3y + 9 = 0 at (9, 6), is 
(x — 9)? + (y - 6)? + A(x – Зу + 9) 20 
As above circle passes through (1, 0), so 
64 + 36 + 101 = 0 > --10 
Circle C2 is x? + y? - 28x + 18у + 27 = 0 ВЭ) 
Radius of Со is 
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2-196-81-27-277-27-250-» r-5410 > (В) 


17. А 
Sol. ІР f(x) touches x-axis at only one irrational point, then f(x) = (ха) g(x), where a is 
irrational 


— coefficient of f(x) cant be rational 


— for f(x) with rational coefficient , then point of touching is rational 
18. B 
So. f(x) =(x- ау (х- py 

= f(x)et(x-a) (х-В) (2x -(a+8)) 

=> f"(x) has roots o,p and a root between С 7E and 
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SECTION - 1: PHYSICS 


PART - A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


A particle moves along the y-axes of a coordinate system, with a force component 
Ру = (2 N/m5)y? acting on it. As the particle moves from the origin to y = З m, how much work 
is is done on it by the force? 

(A) OJ (B) 40.5 J 

(C) -40.5 J (D) 162 J 


In the circuit shown in given below figure, the AC source gives a voltage V = 20 cos (2000 t). 
Neglecting source resistance, the voltmeter and ammeter reading will be: (approximately) 


(A) 0 V, 0.47 A ( 


B) 1.68 V, 0.47 A 
(C) 0 V, 1.4A (D) 5.6 V, 1.4 A 


Two coils X and Y are placed in a circuit such that a current change of 3 A in coil X causes 
the change in magnetic flux by 1.2 Wb in coil Y. The value of mutual inductance of the coil is: 
(A) 0.2 H (B) 0.4 H 
(C) 0.6 H (D) 3.6 H 


The temperature gradient in a rod of 0.5 m length is 80°C/m. If the temperature of hotter end 
of the rod is 30?C, then the temperature of the cooler end is: 

(A) 40°C (В) -10%С 

(C) 10°C (D) 0°C 
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34+ sin? x - 41 2їапх 


lim 5 equals to 
x20 sinx-- tan* x 
(A) - 1 (B) 1 

1 1 
С) = D)-— 
(©) 5 Dies 


If function f(x) satisfies f'(x + k) + f(x) = 0 Vx є В апак є (o. :. then the value of 


2nk+a 
"eam 

| ШЕЗ[ (x)dx | 

= Is 
TX 

[es (zt)roo& 
(A) 0 (B) пл 
(C) -n7 (0) 77 


The domain of the function f(x) = cos '(sec(cos 'х)) + sin (cosec(sin 'х)) is 
(A)xeR В)х-1,-1 
(C) - 1 «x «1 (D)x e à 
Let f(x) be a polynomial one-one function such that f(x) f(y) + 2 = f(x) + f(y) + f(xy) Y x,y e R- 
(0), f(1) = 1, (1) = 3. Let g(x) = 2060) +3) – бодох , then 
0 


(A) g(x) = 0 has exactly one root for x е (0,1) (B) g(x) = 0 has exactly two roots for x e (0, 1) 
(C) g(x) #0 Vx e R - {0} (D) g(x) = 0 v x e R - {0} 


Space for rough work 
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PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. Two particles A and B, each carrying a charge Q, are held fixed with a separation d between 
them. A particle C having a mass m and charge -а, is kept at the middle point of line AB. 
It displaced through a distance x perpendicular to AB. Assume x «« d. Then choose the 
correct option(s). 
(A) Force experienced by C is proportional to x 
(B) Force experienced by C is proportional to d 


3 3 1/2 
(C) Particle C may execute SHM with time period Шеш 


! ҚТТ ; mr7e,d7 Б 
(D) Particle С may execute SHM with time period za 
6. The equivalent resistance of a group of resistances is R. If another resistance is connected 


in parallel to the group, its new equivalent becomes В: and if it is connected in series to the 
group, its new equivalent becomes Нә we have: 


(А) В: > В (В) В. < R 
(С) Re>R (0) Re<R 
7. Radiations of monochromatic waves of wavelength 400 nm are made incident оп the 


surface of metals Zn, Fe and Ni of work functions 3.4 eV, 4.8 eV and 5.9 eV respectively. 

Which of the following is (are) correct? 

(A) Maximum KE associated with photoelectrons from the surface of any metal is 0.3 eV. 

(B) No photoelectron are emitted from the surface of Ni. 

(C) If the wavelength of source of radiation is doubled then KE of photoelectrons is also 
doubled. 

(D) Photoelectrons will be emitted from the surface of all the three metals if the wavelength 
of incident radiations « 200 nm. 


8. A diverging lens of focal length f; is placed in front of and coaxially with a concave mirror of 
focal length fz. Their separation is d. A parallel beam of light incident on the lens returns as a 
parallel beam from the arrangement. 

(A) The beam diameters of the incident and reflected beam must be the same. 

(B) d=2 | fe| —| fi| 

(C) d 22|f|-|fz| 

(D) If the entire arrangement is immersed in water, the conditions will remain unaltered. 
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10. 


11. 


12. 


A positive charge is passing through an electromagnetic field in which Е & B are directed 
towards y-axis and z-axis respectively. If a charge particle passes through the region 
undeviated, then its velocity may be represented by (here a, b & c are constant) 


(А) v - Sia] СЯН 
. Er % ТЕ 
HE D v- Ej 

(C) v iu (D) v B 


An ideal gas undergoes a process such that P ос 1. The molar heat capacity of this process 


is 33.24 J/mol K. For one mole, choose correct options. (R = 8.31) 
(A) The work done by the gas is 2RAT (B) Degree of freedom of the gas is 4. 


(C) Degree of freedom of the gas is 3. (D) y= 23 
V 


Two blocks of masses 3 kg and 6 kg rest on a horizontal smooth surface. The 3 kg block is 
attached to a spring with a force constant К = 900 Nm~' which is compressed 2 m from the 
equilibrium position as shown in given below figure. The 6 kg mass is at rest at 1 m from 
mean position. 3 kg mass strikes the 6 kg mass and the two stick together: 


2 «1 m= 


N 


equilibrium 

position 
Velocity of the combined masses immediately after the collision is 10 ms“ 
Velocity of the combined masses immediately after the collision is 5 ms“ 
Amplitude of the resulting oscillation is 4/2 m. 


Amplitude of the resulting oscillation is 45 / 2 m. 


A 
B 


( 
( 
(C 
(D 


If x, v and a denote displacement, velocity and acceleration of a particle executing simple 
harmonic motion of time period T, then, which of the following does not change with time? 


(A) aT 4 2nv iB). et. 
(С) a?T? + 4n2v2 (D) » 
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PART - B (Maximum Marks: 24) 
(Numerical Type) 


This section contains Eight (08) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to TWO decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. 


A gas containing hydrogen like ions with atomic number Z, emits photons in transition 
n + 2 > n, where п = Z. There photons fall on a metallic plate and eject electrons having 
minimum de-Broglie wavelength à of 5000 A. Find the value of ‘Z’ (nearest integer value) if 
the work function of metal is 4.2 eV. 


2 
Potential energy of a particle moving along x-axis is given by U= X-X 420x Find out 


position (value of x) of stable equilibrium state. 


The figure shows an arrangement of a equi-convex lens 
and a concave mirror. A point object O is placed on the 
principal axis at a distance 40 cm from the lens such 
that the final image is also formed at the position of the 
object. If the radius of curvature of the concave mirror is 
80 cm. The distance d comes out to be 10 ncm. Find n. 
The focal length of the lens in air is 20 cm. 


| 40 cm | d г 


А ring of mass 3.15 kg is rolling without slipping with linear velocity 1 m/sec оп a smooth 
horizontal surface. A rod of same mass is fitted along its one diameter. Find total kinetic 
energy of the system (in J). 


A source of sound is travelling towards a stationary observer. The frequency of sound heard 
by the observer is three times of the original frequency. The velocity of sound v = 332.25 
m/sec. 


A light inextensible thread is wound round a solid cylindrical reel of mass m = 1.5 kg and 
radius a = 10 cm. The end of the string is held fixed and the reel is allowed to fall so that the 
thread unwinds. If the axis of the reel remains horizontal and tension is 20 n, value of ‘n’ is 
(g = 10 m/sec?) 
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7. The 10 kg block is resting on the horizontal surface when the force F is applied to it for 7s. 
The variation of F with time is shown. Calculate the maximum velocity reached by the block 
during which the block is in motion. The coefficients of static and kinetic friction are both 
0.50. (g = 9.8 m/s?) 


F(N) 


8. A particle is projected from point O on the ground with 
velocity u- 54/5 m/s at angle a = tan" (0.5). It 
strikes at a point C on a fixed smooth plane AB 
having inclination of 37? with horizontal as shown in 
figure. If the particle does not rebound, calculate 
maximum height from the ground to which the particle 
rises. (g = 10 m/s?). 


ін-(10/3) Mm >i 
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SECTION - 1 : CHEMISTRY 


PART — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


Under which condition, the internal energy of a substance may be zero? 
(A) -273°C, 0.01 atm (B) 273°C, 1 atm 
(С) 298 K, 107^ atm (D) None of these 


The strongest base out of the following is 


At constant volume, one mole of an ideal monoatomic gas was heated from 1400 to 1420 K. 
©, = = R=8.3JK mot 

Choose the incorrect statement 

(A) AU or AE = 249 J то!! (В) Q = 249 J mor" 

(C) Change in kinetic energy = 249 J то! (D) Entropy change = 249 J K- mol" 


The product of which reaction can form a conjugated diene when it is treated with alcoholic 
KOH? 


(А) CH,CH,CH = CH—2““4_, (В) CH,CH = CHCH, “> 
(C) CH,CH,CH = CHCH, —“2“"4_, (D) СН,СН,СН- CHCH, —'9— 


PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


Which property(s) of NHs and NF3 is/are given in correct order? 
(A) Dipole moment: NH3 > NF3 

(B) Bond angle: NH3 > NF3 

(C) Lewis basicity: NH3 > МЕз 

(D) Number of hydrogen bonds formed with H20: NH3 > МЕҙ 
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6. Crystal field theory is not applied on complex(es) like 
(A) [Ni(CO)4] (В) [Fe(CO)s] 
(С) [Zn(NH3)4]COs (D) K4[Fe(CN)e] 
7. The boiling point of water in which aqueous solution(s) is/are higher than 100°C? 
(А) 0.2 M Al2(SO4)s (B) 1 M СНҘОН in water 
(C) 0.1 M NaCI (D) 1 M NaCONH2 
8. The first ionization enthalpies of two elements P and Q respectively are 8.1 and 10.2 eV. 


The electron gain enthalpies of P and Q are respectively -3.1 and -6.6 eV respectively. The 
percentage ionic character of the covalent bond P — Q is given as 

% ionic character = 16(END) + 3.5(END)? 

Where END is the electronegativity difference in Mulliken scale between P and Q. 

Choose correct statements 

(A) The electronegativity of P is 1.05 

(B) Q is more electronegative than P 

(C) percentage covalent character of P — Q bond is 80.5 

(D) P — Q bond is purely covalent with 100% covalent character 


9. In which of the following molecule(s) the bond containing H and the central atom contains 
more than 25% s-orbital character? 
H 
| .. 
O 
(A) цан (В) НА “Н 
СІ 
2% Е 
(C) H^/ ^H (D с=с! 
H H^ N 
10. CH5CI 
ON МО, 
NaOH(1 eq) 
НО Product (P) 
Cl 


Correct statement(s) regarding product(P) is 

(A) it is an alcohol 

(B) it is a phenol 

(C) the longer C — Cl bond breaks in the reaction 

(D) the NO» groups favours substitution of benzylic chloride 
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11. Which of the following reactions produce(s) a ketone? 
Cl 
| : 
(A СН,СООН-- 2085, (B) сњсн;оон, HOO 
Cl 
ГА 
1.NaNH, 
(C) c T P CHs ао” (D СН, -С- Сн, 02/006 , 
а Cl | 
CH3 
Фил? 
© 
ҚА 
(1) 1,/МаОН 


о >Q + .PPt. 
СН,СН,ОН--089090 ху ун ! 
12. 


Correct statement(s) regarding products of above reaction(s) is/are 


(A) P, Q and R contain pi-bonds (B) P and R exhibit geometrical isomerism 
(C) R and S show optical isomerism (D) The ppt. is yellow colour 


PART - B (Maximum Marks: 24) 
(Numerical Type) 
This section contains Eight (08) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to TWO decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. A dicarboxylic acid(P) forms a white precipitate when reacts with aqueous Са(ОН): solution. 


If (P) is the simplest dicarboxylic acid. How many moles of gases are evolved when one 
mole of (P) is heated at 85°C. 
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| 
2. Two moles of C reacts with dilute NaOH to produce one mole of product(P). Heating of 


(P) forms (Q). Reaction of (Q) with Zn-Hg/Conc.HCl(excess) forms product(R) 
If x Number of C — C sigma bonds present in (R) 

y = Number of C = C bonds present in (R) 

z = Number of 3?-carbon atoms present in (R), then the value of (x + y + z) is 


3. A vessel contains equal number of moles of СН, апа SO» gases at a particular temperature. 
If the ratio of rates of effusion of CH4 to SO» through an orifice made on the vessel, is 
expressed as x : y, the value of (x + y) is: 


4. Тһе р“ ої the о-СООН, a-NH» and side chain COOH groups of an a-amino acid аге 
respectively 2.1, 9.82 and 3.86. What is the pl of the amino acid? 


CHO 
CH,MgBr Cu 
HOI" >(P) 300°C >(Q) 
If the number of hydrogen atom(s) is/are present in a molecule of (Q) is X. What is » ? 
6. CH3 Ts 
CI CI 
(B) — ^" (C) 4 « (D) 
Yellow 
ppt. 
H,O/H* 
(D) — (E) 
If the number of oxygen atom(s) are present in (E) is y, what is the value of m ? 
7. The depression in freezing point of an aqueous solution of NaCl is 18.6. How many moles of 
NaCl is present іп 200 g of solvent(water) ? 
[K: of water = 1.86 К kg то] 
[Assume complete dissociation of NaCl] 
8. A metal crystallized in b.c.c unit cell. What will be the diameter of the metal atoms in pm unit 


if the edge-length of the unit cell is /3 pm? 


Space For Rough Work 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-9-Paper-1 (PCM) JEEA 


SECTION - lii : MATHEMATICS 


PART - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


4 
1. If f (x) = x* tan (x3) — x In (1 + х2), then the value of АЛАЙ at x = Ois 
(A) 0 (B) 6 
(C) 12 (D) 24 
2. Let ab and c be three vectors having magnitudes 1, 1 and 2 respectively. If 
a x( a xc) +b = 0, then incorrect statement is 
(A) b is in the plane of a and с (B) b is parallel to axc 
(C) angle between a and c is 30? (D) angle between a and c is 150? 
3. Let a, b, c are distinct real numbers, not equal to one. If ax+y+z=0,x+by+z=0 and 
x+y+cz=0 has anon - trivial solution, then the value of 1 1 а + 1 : b + 3 И іѕ едиа! їо: 
(A) -1 (B) 1 
(C) zero (D) none of these 
4. The volume enclosed by the planes |3x — 4| + |2y -3| - [z - 4| -3 is 
(A)4 (B) 6 
(C) 8 (D) None of these 


PART - A (Maximum Marks: 32) 


This section contains EIGHT (08) questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MOER THAN ONE of these four option(s) is (are) correct answer(s). 


2 


d'y 


Б; The solution of the differential equation au sin3x +e*+x° when y,(0)=1 and y(0)=0 
is 
ES . 4 юм . 4 
(ee ааа pe ee 
9 12 3 9 12 3 
_ 4 
(26058. а СА EE (D) none of these 
3 12 3 


Space For Rough Work 
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6. 


10. 


11. 


If A and B are two events such that P(A) 23/4 and P(B)=5/8, then 
(A) P(AUB)z3/4 (B) Р(А"-В)<1/4 
(С) 3/8<Р(АсВ)<5/8 (0) 3/8<P(AMB)<5/8 


If f(x) 22x -sinx and о(х) = 3 x, then 


(A) range of gof is R (B) gof is one — one 
(C) both f and g are one – one (D) both f and g are onto 
lim Vx (Ax g- vx) equals 
(ү шь, (В) lim 208Х 
х-0 X x0 X 
(C) lim м+х-1 (0) m 
GE UU NX үх + 2x 


The solution/s of the equation 9соѕ'? х + cos? 2x +1=6cos® xcos2x + 6cos? x -2cos2x 
is/are 


(A) xm, nel (B) кепи оов" (бла! 
(С) хепи оов" (пе (D) х= пт, nel 


2 2 


If a straight line through a point P(a,2),a #0, meets the ellipse 23 A =1 at A and D and 


x — and y-axes at B and C respectively such that PAxPD = PBxPC, then 'a' can lie in 
the interval 
(A) (7, о) (В) (12, -8) 


(С) (-5, 0) (D) (10, ©) 
Tangent drawn at point P(1, 3) of a parabola intersects its tangent at vertex at M(-1, 5) and 
cuts the axis of parabola at T. If R(—5, 5) is a point on SP; where S is focus of the parabola, 


then 
(A) slope of axis is -3 


(B) radius of circumcircle of ASMP is (2 units 


(С) (ST)? — (SM)? = (PM)? 
(D) tangent cuts the axis of parabola at T (-3, 7) 


Space For Rough Work 


FIITJEE Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


AIITS-PT-III-(Paper-2)-PCM-JEE(Advanced)/14 18 


Multiple Correct Answer(s) Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


E О. 
х- x^ + 2 
9. Letf(x) - Ru E then 
(A) range of f(x) is В-(- 6, 6) (B) f(x) is increasing V x e (1, œ) 
(C) f(x) is decreasing Y x є (—eo, – 1) (D) range of f(x) is R — {0} 
10. Let f(x) and g(x) are two periodical functions then which of the following may be periodic 
(A) f(x) g(x) (B) f(x) + g(x) 
(C) f(x) — g(x) (D) f(g(x)) 
f Int 
11 If f(x) ES , then 
1) f Int 1) f Int 
^ 51:08 (8) (5) = ауа 
1 1 1 2 
(С) гоо (2) =о (0) гоон(1) Ln 
12. The point of inflection for the curve у = on is 
xo + 
e 2-48, = (В) (---4. - 
(o)(-2+8, мэ (0) (1, 1) 


Space for rough work 
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12. 


Suppose that f(x) is a differentiable invertible function, f(x) «0 and h(x) = | (фа. Given that 
f(1) = f'(1) 21and а(х) is inverse of f(x)., 

Let G(x) = x?g(x) —xh(g(x)) vx eR. Which of the following are correct: 

(A) G'(1) = 2 (B) G(1) = 3 

(C) G'(1) 22 (D) G'(1)2 3 


PART - B (Maximum Marks: 24) 
(Numerical Type) 


This section contains Eight (08) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to TWO decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


СЕТ в О sang мы ВОВ SION. ү. ыс ASESOR TA. and 
0 -3 3 0 sinx  cosx 


Tr.((PQ)") =a" +b", where a «b, then find the value of b — 2a 


(Tr (M) denotes trace of Matrix M and M' denotes transpose of matrix M) 


12-3х--4х? 
Let p» | 1, 
б 


Suppose that the circle х? + у? – 4ax – 2ay + 4а? =0(a>0)touches the lines y=mx at А 


then find the value of р”. 


and B such that AB = 3. Then the value of 4а is 


45 


If |Z 3| = Rez, |w—3|=Rew andarg(z -w)- 7. then find the value of Im(z +w) . 


The smallest value of ‘a’ for which the inequality (a—1)x* –(а+1)х+(а–1) > 0 holds for 


all x > 2 is k then the value of x is 


If roots of x? + ах? +bx-2=0 are in A.P. the = (2a! - 9ab + 1)is 


(a+b+c) 


a 100 b 
If ЭГ 10G, = шш where a,b,c €N, then find the least value of 670 
+ с 


A straight line cuts the x-axis at point А(1,0), and y-axis at point B, such that 


ZOAB = afa > 2| С is middle point of AB and B’ is a mirror image of point В with respect 


to line OC and C’ is a mirror image of point C with respect to line BB’, then the ratio of the 
areas of triangles ABB’ and BB’C’ is equal to 


Space For Rough Work 
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Q. P. Code: 100215 


Answers 
SECTION - 1 : PHYSICS 
PART-A 
1. B 2. D 3. B 4. B 
5. AC 6. BC T. BD 8. AB 
9. BD 10. ABD 11. AC 12. CD 
PART-B 
1. 2 2. 5 3. 3 4. 5.25 
5. 221.50 6. 0.25 T. 5.2 8. 4.45 
SECTION — Il : CHEMISTRY 
РАРТ-А 
1. D 2. D 3. D 4. C 
5. ABCD 6. AB T. ACD 8. BC 
9. AD 10. ACD 11. ABC 12. ABD 
РАВТ-В 
1 2 2 15 3 3 4 2.98 
5 1.4 6 0.2 7 1 8 1.5 
SECTION — Ill : MATHEMATIC 
PART-A 
1. A 2. B 3. B 4. B 
5. A 6. ABCD T. ABCD 8. BC 
9 AB 10. ABD 11. ABCD 12. AD 
PART-B 
1 3 2 3 3. 3 4. 6 


5. 0.50 6. 30.25 7. 0330 8. 200 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-9-Paper-1 (PCM) JEEA 


Sol. 


Sol. 


Sol. 


Answers & Solutions 
SECTION - 1: PHYSICS 


РАВТ-А 
B 


7 r іг 43 81 
ын аа ас =5 = 40.5 


D 
Circuit impedance for series RLC circuit is given as 


Z - (RP +(X, - Хо)? 
R = 100, Хі = oL = 2000 x 5 х 102 = 10 Q. 


acd КЫ, | 
^ eg 2000х5 


As X, = Xc so circuit is in resonance and current in circuit is given as 


i ОВА 
0 Zz 402 
=> joe ed ASA 


42 
Voltmeter reading is equal to the voltage across the resistance as at resonance phasor 
voltage of capacitor and inductor gets cancelled out 


Vims = Ims R = 4 x 1.41 = 5.64 V 


B 
Flux change in coil Y is related to current change in coil X as 
$ = Mi 

=>  dó-M di 

=> Mz 8) 
di 

=> M= ке =04Н 
3 

B 

Temperature gradient 

T = 80°C/m 


T 0.5 
= [ dT =-80 [ dx 
30 0 


= Т-30--80(0.5) 
- Т-30--40 
=> T =-10°C 
AC 
Pos C.F 
Mone Өрх шта 
T z —e 
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Fret = 2F cos 6 = 2X _ 
2 2 
4 
If x ««d 
Acceleration a= —- soi x 
d 
m == 
| 
i 
3 3. 4872 
[2% од md" 4ngg _| тл £gd 
о 16 Qq qQ 
6. BC 
Sol. | Suppose resistance connected is г. 
R2=R+r>R 
7. BD 
Sol AE= е 22065 = 3.09375 = 3.1 eV. 
A 4000 


For photoelectric effect, AE should be greater than work function. 


8. 
Sol. 
В| =d + [f| 
d = [2f2| – [f:| 
9. BD 


Sol. qE+q(vxB)=0 
For, E, v, B mutually perpendicular. 
qE = —qvB aE | = Fe 

E 
Той 


в vi 


q(vi x Bk) = qvB(- |) 
Эрс 
(Е|-а СЯ +ууј+у,К) x B(k) | =0 


= 4(E-v,B)j+v,Bqi=0 
= v, =E and vy=0 


v=—i+bk 


w| m 


10. ABD 
Sol. Given PT = Constant 
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11 


Sol. 


12. 


Sol. 


Sol. 


and PV =nRT 
— P?V - constant 
— PV? =k 
From first law of thermodynamics 
AQ = AU + AW 
=> C=C, + (=) 
1-х 
С-Су-2В 
В 
33.24----2В 
ү-1 
> y=1.5 
and y=1 +2 
5 f=4 
AC 


Just before collision 


v=aVA? -x? 


C 


3x30-29v' 


OM 


= 30 


= v=10 (velocity just after collision) 


When 3 kg mass is released the amplitude of its oscillation is 2 m and at a distance 1 m from 
the equilibrium position we can find the speed of it using the relation v = [(k/m) (A? — x?)]'2 
then by conservation of momentum we can find the resulting speed of the combined mass 
and the new amplitude using the above relation which gives options (A) and (C) are correct. 


CD 
a = —0°x, v = odA? - x? 


а?т? + Ax? v? = ф°х°Т° + 4n?o* (A? 


= x?) 


2 
= ын wx? T? + Алға” (A? – х2) 


= 4л2о2А2 = constant 


PART - B 


2 
aT ох. œT = constant. 
x х 
2 
АЕ = 42412975 _ 6675 
5000 


1 1 


AE = 13.6 Z2 ж) S —— —. 
n+2) 
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Sol. 


Sol. 


Sol. 


Sol. 


1 1 1 1 2 
> == |1 -— 1+= = 42 
252 => 252 ae + \/2 
(2 ЦЭ 
2 2 
=> 2041 => е6 
2 0.41 
5 
At stable equilibrium, О is minimum. 
2 
W бапа ЖУ >0 
Ох 
3 2 
SE ЭХ 200K а 
dx | 3 2 


= x?-9x+20=0. = (х-5)(х-4)-0. 
x = 5 and x = 4 are points of equilibrium. 

2 
And U minimum when 52 > 0.і.е. аіх = 5. 
Х 


3 
Pacco Маг р, SS 
V u R, А, 
2 212 15-12 2-15 
-(80-d) -40 20 -20 
A 2 1.2 0.3. eJ 
-(80-4) 40 20 (20 
12 02 2 
40 20 (80-а) 
16 2 
40 (80-а) 
80-d-50 
d = 30 
>n=3. 
5.25 
2 2 
1 1 V 1 |m(2r) V 1 
NE ЗӨ Эрэ. 
1442 12 12 
та д Уан Б Мон e TIS 
S imil 23:13:19 eos 
2 3 2 3 
221.50 
We use 
; у 
nn 
=) 
> 
n V 
n v-v 
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— ы =3 
V-V; 
2V 
> ета 
6 0.25 


Sol. Let T be the tension in the thread and f, the linear acceleration 
of the reel as it falls. 


Т 
For the downward translation, иа 
(mg — T) = mf a Dj 
For the rotational motion of the reel, angular acceleration is 
2 
Ta- ша ы 
2 mg 
=. =. ...(2) 
2 2 
From equation (1) and (2) 
=> 31-00 
299 4x9 NE 
3 3 
7. 5.2 
Sol. Block will start moving at, F = u mg 
ог 2Бі- (0.5) (10) (9.8) = 49 N 
і- 1.9665 
Velocity is maximum at the end of 4 second. 
OY m сен уй 
dt 10 
Vmax "" 4 
|А dv = К t — 4.9)dt 
Vmax = 9.2 m/s 
8. 4.45 
Sol. Let, (x, y) be the coordinates of point C 
х= OD = ОА + AD 45 


я х= T. +ус037° = 


10 + 4у : 
----- ...(i 
- 0) 


As point C lies on the trajectory of a parabola, we have 


2 
y =хїапа— 22 (1+ tan? a) (i) 
u 


Given that, tan a = 0.5 = 


N| — 


Solving equations (i) and (ii), we get x = 5 m and y = 1.25 m. 
Hence, the coordinates of point C are (5 m, 1.25 m). 


— 
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Let vy be the vertical component of velocity 
of the particle just before collision at C. 


Using vy = uy + ayt, we have 


Vx COS 37? 


vy = и SIN © — g (х/и cos а) (-- t = X/u cos о) 


ib 10x5 | 
15 (545х275) : 
Thus, at С, the particle has only horizontal component of velocity 
2 
v, =исоѕо = 54/5 x|  |- 10 m/s 
| (s) 


Given, that the particle does not rebound after collision. So, the normal component of 
velocity (normal to the plane AB) becomes zero. Now, the particle slides up the plane 


due to tangential component v, cos 37° = (10) ($) =8m/s 


Let h be the further height raised by the particle. Then 
mgh = sme) or h=3.2m 
Height of the particle from the ground = y +h 


H = 1.25 + 3.2 = 4.45 m 
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Sol. 


SECTION — IL: CHEMISTRY 
PART- А 
D 
The internal energy never becomes zero. Because even at 0 K, the vibration motions of the 
ideal solids exist. 


D 

Larger the bond angle of the cycloalkanes, stronger is their basic strength. Because the 
p-orbital character of carbon atom increases, if the bond angle increases. So due to less 
s-orbital character, the carbon atom can’t strongly attract the negative charge or electron 
cloud. 


D 
AV =0, -. W=0 
So, AU = q = NCAT = 1B x (1420-1400) = 249) mol" 


AK.E = = nR(AT) = Sx 1 x 8.3 x20 = 249 J тог! 


AS = nCv mè = 0.176 J K! mol! 
1 


C 
CH,CH,CH = CHCH, —£?/C?^ 5 CHLCH,CHCHCH, —“°““"_, CH,CH = CH- CH= СН, 
Cl Cl 

ABCD 


In NHs, bond pair dipole-moment and lone-pair dipole moment are along same direction. In 
NF;, they are in opposite direction. 


AB 

CFT based on electrostatic interaction between metal ions and ligands. In the given metal 
carbonyls, neither metal nor ligand carry charges. Though CO carries partial positive charge, 
but the metal carries no charge, hence no electrostatic attraction takes place between them. 


ACD 
The boiling point of water increases by adding non-volatile solutes. 
BC 
ENofP= 8.1 3.1 E 
5.6 
Е ог = eo 
5.6 


% ionic character = 16(3 - 2) + 3.5(3 - 2)? = 19.5 
% covalent character = 100 — 19.5 = 80.5 
AD 
Cos0 = cu. 
S-1 
Where 0 = bond angle containing hydrogen and central atom 


S = 96 s-orbital character. 
In H20, 0 = 104.5? 


Cos 104.5°= -0.25 = кш 
5-1 
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On solving S = 0.2, hence the O — H bond contain 20% s-orbital character and 8096 p-orbital 
character. 
2. (B) is not correct similarly (C) will not be correct. 


10. ACD 
Sol. CH,CI 122, 
ON NO; 
NaOH( 1 , "NaOH eq]. 
ae. 
Cl 
11. ABC 


Sol. CHCOOH + Ca(OH), —— Ca(CH,COO), —*>CH;COCH, + CaCO, 
сн; "n T CH, —S2 ,0H. C2 C- CH, + CH,CH,C = CH 


СІ С! 
Both product will give CHsCOCH2CHs upon hydrolysis with H2SO./Hg?". 


12. ABD 
So. Х-ОНСНО 
P = СНз CH = CH - CHO 
Q = HCOOH, PPt. = СНіз 
R = CH; - CH = NOH 


S = CHsCOCHs 
PART -B 
{у 0% 
Sol. ip ne —4.>CO(g) + CO, (g) - O(/) 
2. 15 


Sol. х-13,у-0,2-2 
Sol. S "E moles are same 


Е 


4. 2.98 
BUNTEN 
Sol  pl- 5ЇР -р | 


= 5(2.143.86)=2.98 


5 1.4 
COCH 3 
Sol. 
Q is 
6. 0.2 
Sol. (А) is (CH 
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SECTION - B 


Matrix — Match Type 
This section contains 2 questions. Each question contains statements given ра r s t 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, С and D, while the statements in Column II are labelled р, q, r, (Р) (4) Ө, (9 (9 
s апа t. Any given statement in Column I сап have correct matching with (P) (4) (ғ) (5) © 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles D @ (5 9) (9 
ОТО191 1, 


corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A — p, s and t; B – д and r; C — p and q; апа р – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


е с “ > 


1. Matching Column | with Column II: 
Column -I Column - 11 
(A) im [85-5] =2 , then a + b is equal to p Е 
(8) т (cos 2kx)° "9 6-2 then kis qj 3 
(C) lim (1+ ax bie)" = e? , then bis E САЙ 
(D) Jim []соз(2л{х]) is equal to (where [.] denotes greatest (S) 1 


integer function) 


2. Matching Column | with Column II: 
Column - 1 Column - Il 
(A) Тһеагеа of the figure bounded by y = x° and y = Ax is (p) 4/3 


4 5/3 
(B) КИ dx has the value ({x} denotes fractional part of x} ч) 


0 


(C) The area of the region for which 0 < y<3-2x-x*andx> (r) 7/3 
0 is 


л/2 5 1/3 
(б) | cos x -cos?x dx equals z 


Space for rough work 
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(B) is СН:СОСН: 
(C) = CHls 
(D) = СН:СООМа 
(Е) = CHCOOH 
7. і 
Sl. САГ ан Kng 1909 
dr 48.6 2px Вее о0о 
200 
21151 
8. 15 


Sol. 43a = 4г= 2d 
x, (8) (8) -2 


or, d = 3/2 = 1.5 pm 
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Sol. 


Sol. 


SEGTION - Ill : MATHEMATIG 
РАВТ-А 
А 


As, f (x) = хап (x°) — x In (1 + x?) is odd, 


B 

On expanding we get (a. cJa-( a. a)(c) --b 
>c -( а. cJa- b 

— (a) is correct and (b) is ruled out. 


2 


=|é-(a.¢) al =|) 


If 0 is the angle between a and с then 
4+(2cos0) -2(2сов0) =1 


=coso=2¥8 — 6=30°; 150? 


B 
a 1 


1 
Since the system has non - trivial solution, therefore |1 b 1-0 
1 1c 
a-1 1-b 0 
Applying В, >R,—-R,,R, >R, -R,, we get A=| 0 b-1 1-c|=0 
1 1 с 
-(а-1)0-1)с-(1-с)-01-0)(1-с)-0 
= (1-a)(1-b)c+(1-c)+(1-b)(1-c)=0 


"P C 
Dividing throughout by (1—a)(1—b)(1—c), we get тог -0 


1 1 1 
+ + + 
1-с 1-0 1-а 
1 1 1 
> + + eil 
1-c 1-a 1-b 


—-1 =0 


B 
The volume is invariant under translation. 


If х-х-2. Y=y-5, Z=z+4,then the planes 


become 3|X| - 2|Y| - |Z| - 3 

The plane 3X +2Y + Z = :33,- 3X +2Y +Z = +3. 

ЗХ +2Y -Z= +3, 3X+2Y -Z- +3 form an 

octahedron. 

The plane ЗХ + 2Y +Z =3 forms a tetrahedron 

with coordinate planes in the positive octant of 
1,3 3 


volume —.1.—.3 = — 
6 2 4 


Total volume 28x 2 =6 
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5. A 


Sol. Integrating the given differential equation, we have M = DEM 


х? 
+e" + C C, but у, (0) =1 


SO (i) 626 -2. 


m NS 1 
+e* +—+-—Xx+C, 
9 12 3 


but y(0)=0 so 0=0+1+C, = C, --1. Thus y = 


Again integrating, we get y = 


-sin3x |, х. 1 
+е* + 
9 


6. ABCD 
50, AcAUB 


E P(A) <P(AUB)=>P(AUB)> 3 
Also, 


(АсВ)-Р(В)-Р(А"-В) [Using Equation (1)| 


7. ABCD 
Sol. (gof)(x) - (2x –ѕіпх) 
Range of (gof) (x) is R. 


1/3 


8. BC 


Sol. lim Vx (Noc - Vx) 


X 
- lim = lim 
X00 Х-1 ДЕ Ix X00 


(1+ x)-x 


Option (A): lim 
p ( ) x20 X x20 X 2 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-9-Paper-1 (PCM) JEEA 


Option (B): lim — C55 — lim 2 _1 
x>0 X x90 X 2 
4x 
2 
1/2 1/2 

\/ — 1+х) -(1 
Әшен он тыы a pl жеи 
хэд X хэд (1+х)—1 2 


Option (D): lim =lim = 


uf PUE x -- cos? 2x +1- бсоѕ° xcos2x — 6cos? x + 2cos 2x - 0 
=> (Зсов%х-1-сов2х) -0 
= | cos'x(3cos'x-2)-0 
> cosx=0 


T 
x=nr+—,nel 
2 


4 2 
or cos X=— 
3 


cosx E 
3 


х-тл:сов” a mel 
10. ABD 


Sol. Let any point on the line through P be x =a «rcos0, у= 2-«rsinO. 
2 2 


Put this in Х^-+7_—1 and ху =0. 
9 4 


PAxPD=PBxPC 
=> 2asin20-- 5cos20 – 13 


— 13 < 40? +25 


> |a|>6 


11. ABCD 
Sol. Equation of tangent at P is x+y=4 
Clearly mirror image of Н(-5,5) lies on line PQ. 
Now mirror image В” or R 
a’ +5 p'-5 -2(-5«5-4) 


=4 


1 1 2 
=> (0,В) = (-1,9) 
Let PM cuts the axis at T; As M is midpoint of PT 
> Т is (-3, 7) 


We know that SP = ST and ZSMP= 2 


Equation SP -у-3---(х-1) 


= х + 3y-10 = 0 
Let S = (10 – 3p, В) 


же ——————————-——————————————-.———.———— 
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| p7 85:9 
Again TS || PQ = 
ч Ра = 15-38 1-1 


г. focus is (-2, 4) 


12. AD 
So. h'(x) = f(x) = h(x) = F(x) 


f (g(x)). g'(x) = 1 

f (9(1)). 9(1)=1 = g (1)=1 

G(x) = x°.g(x) – x. h(g(x)) 

G'() = х? g'(x) + 2x. g(x) — h(g(x)) - x. h’(g(x)). g'(x) 
= 2х.0(х) — h(g(x)) 

G"(x) = 2.9(x) + x.g'(x) 

G'(1) = 29(1) —h (g(1)) = 2g(1) – h(1) = 2 

G"(1) = 2.9(1) + g(1) = 3 


= 
Co 


Sol.  XX'-l; Find PQ then (PQ)" 


2. 3 
1 2 3 
=] = +4х a 
024х* + х3 +x? 
Риї (x? + х + x*)-t => (2x + 3x? + 4x°)dx = dt 
* dt 
^-Iag 
3 


B=[vt}=v8 = 8-3 


0 


3. 3 
Sol. у-тх touches circle 


—D -0 for (m* +1)x? - 2а(т + 2)x + 4a? =0 
= 4a? (m+2)° =4(m? +1)(4a’) 

4 
>m=0,— 


3 
Let A:(x,,m,x, ),B :(x,,m,x, ) 


AB? =9 = (x, - X," +(m,x,—m,x,) =9 where 


m,+2 m, -2 
gal % m Эр: 2. ба 
m, +1 т, +1 З 
ёа 2845 
4 
4. 6 
Sol. Let z=x,+iy,w=x, +іу, 
22-3 |= Rez > (x, – 3)? +y? = х? ..-() 
|w-3|=Rew = (х, – 3)? -у2-х2 ...(ii) 
argz -w)- у= = tant = 1 ...(iii) 
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By solving (i), (ii) and (iii) we get 
> Yi- У нэ 6 
Х,-Х, У, * Y2 


From (iii) yi + ya 2 6 


5. 0.50 
Sol. а(х? -x-1)-(X* +x+1)>0 
XH 4x41 (x? x 1) 2x 
=> а>-2--- or а>---2----- 
х -х+1 ХЭ-Х-1 
— арі цэ ог а>1- 2 
хех] | 3 
Х--1-1 
Х 
2 12.55 
Now, for x 2 2, the minimum value of X + — IS 2 
Х 
7 
а> – 
З 
6. 30.25 
Sol. Let a—d,a,a+d are roots 
2 За = -a (1) 
Зо? - d? =b (2) 
(о-4)-< (3) 


a? 


From (1) апа (2), а? = ао 
Put а? in (3) to get 


2а? -9ab +1= 4 
T. 0.30 
So. LetS-Y 5 | с 
окы 
100 (k+1)-1 100 100 100(5 
ES ( ос, (3 "a -$ : : 
k=0 (k+1) k=0 k=0 + 
-20 ыш 1000 
101221: “ 
- 2100 PERS 1010 
= 101 Со k+ 
pim 2101 _4 (101)2'® _ 21% 44 99(2'® ) +1 
101 J 101 2222101 
a(2'°)+b | 
--------- (Given) 
с 


So, a=99, b=1,c =101 
Hence, (a+b+c) , 799 «14 101- 201. 


leas 


8. 2.00 
2 grace t 
Sol. А-(1,0), B==(0,tana), с=[ ©), в-| 21a а tama 25 


2:545 1-ши!а. 1+tan a 
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SECTION - 1: PHYSICS 


(PART - А) 


(One or More Than One Options Correct Туре) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


1. A container of large uniform cross sectional area A 
resting on a horizontal surface holds two immiscible 
non viscous and incompressible liquids of density d 
and 3d, each of height H/2. The lower density liquid is 
open to the atmosphere having pressure Po. A tiny 
hole of area a(a<<A) is punched to the vertical side of 
lower container at a height h (0<һ<Н/2) for which 
range is maximum. 


1 
АСА а ЛА АСА СА АХ Х.Х ЧЫ ххэ 


Range R 
2H 
(A) h 2 H /8 (B) Range R= Е 
3H 2 
(C) Range R = 2 (D) Velocity of efflux v = 39H 
2. A YDSE is performed in a medium of refractive | 
indexu,. In front of one of the slits say S1 as Sı i 
shown, thin glass slab of refractive index -------- C 
: S : О 
"m (« ш) is kept. If initially the central maxima 
S2 


was formed on the central line OC then | 

(A) central maxima will shift upwards 

(B) central maxima will shift downwards 

(C) the waves reaching on the screen at C from S; will lead the waves reaching from 52 
(D) the waves reaching C from S: will lag from the waves reaching from S2 


3. Two projectile are thrown at the same time from two different points. The projectile thrown 
from the origin has initial velocity 3i 3j with respect to earth. The projectile has initial 


velocity ai +6} with respect to earth thrown from the point (10, 5). (i is a unit vector along 
horizontal, j along vertical). If the projectile collides after two second, then the 


(A) value of a is -2 (B) value of a is 2 
(С) value of b is : (D) value of b is -2 
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4. A constant force F is applied on a spring block system as shown in : 
figure. The mass of the block is m and spring constant is k. The F kf 
block is placed over a smooth surface. Initially the spring was [т | х 
unstretched. Choose the correct alternative (в) a i ala ацан 
(A) the block will execute SHM (B) amplitude of oscillation is F/2k 


2 
(С) time period of oscillation is әлү (О) the maximum speed of block is [A 


(here x = F/k) 


2% A particle is taken from point A to point В under the influence of a force field. Now it is taken 
back from B to A and it is observed that the work done in taking the particle from A to B is 
not equal to the work done in taking it from B to A. If Wn: апа Ws is the work done by non 
conservative forces and conservative forces present in the system respectively, AU is the 
change in potential energy, A k is the change is kinetic energy, then 


(А) УЧ — AU = Ak (В) W, = -AU 
(С) W,, + W, = Ak (D) W,, — AU = -Ak 
6. A particle of charge q and mass m moves rectilinearly under the action of an electric field 


E = a — fx. Here, a and р are positive constants and x is the distance from the point where 
the particle was initially at rest. Then, 
(A) the motion of the particle is oscillatory. 


(B) the amplitude of the particle is B5 


(C) the mean positron of the particle is at x = (=) 


(О) the maximum acceleration of the particle is E 


7. In figure, R is a fixed conducting ring of negligible resistance and 
radius a. PQ is a uniform rod of resistance r. It is hinged at the 
centre of the ring and rotated about this point in clockwise 
direction with a uniform angular velocity о. There is a uniform 
magnetic field of strength B pointing inward and r is a stationary 
resistance. Then: 

(A) current through r is zero. 


2Boa? 


(B) current through r is 
(C) direction of current in external resistance r is from centre to circumference. 
(D) direction of current in external resistance r is from circumference to center. 


Space For Rough Work 
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SECTION -C 
Integer Answer Type 


This section contains 6 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


x 2 
1. The number of solutions of x + [intet - > (x e В?) іѕ 


2. If g : D > В be a function such that g (x) = In In In In....... In(4(x? + x +1) + ѕіп(лх)), (n е М), 


(n times) 
then the least value of n for which g becomes onto, is 


3. The number of points of discontinuity of f (x) in [0, 2] where 
[cos nx], х<1 | 
f(x) = ‚ (.] denotes the greatest integer function), аге 
|2x -3 | [x - 2], x »1 
4. The area bounded by curves y 18 Ч | y? — 18x + 18 = 0 апа 6x – 5y – 6 = 0, (where [.] 
Х 


denotes the greatest integer function) is A, then A^ 


5. The number of integral values of a ; a є (6, 100) for which the equation [tan x]? + tan x -a- 0 
has real roots; where [.] denotes greatest integer function is 


6. The value of ээ 152 is 
+x? Vie xt 


Space for rough work 
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8. For a certain transverse standing wave on a long string, an antinode is formed at x = 0 and 
next to it, a node is formed at x = 0.10 meter, the displacement y(t) of the string particle at 
x = 0 is shown in figure. 


y(cm) 


> t(s 
0.1 0.15 02 ) 


(А 
(В 
(С 
(D 


Transverse displacement of the particle at x = 0.05 т and t = 0.05 sec is -2./2 cm 


Transverse displacement of the particle at x = 0.04 m and t = 0.025 sec is -2./2 ст 
Speed of travelling wave that interfere to produce this standing wave is 2 m/s. 


The transverse velocity of the string particle at x = =m and t = 0.1 sec is 20x cm/sec. 
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This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 11614 and List-Il. Four options are given in each Multiple Choice Question based On 
51-1 and List-II and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


Change in quantities between initial and final situation is given іп list-I and its numerical 


value in list-ll. 
11514 List-ll 
(1) Change in amount of + charge on | (P) |0 
capacitor| 
(M) | [Change in energy| (Q)| 1 
3 
(Ш) | |Сһапде in potential difference| (R) | 1 
36 
(IV) | |Final charge inside closed surface | (S) | 1 
inclosing plate 2, 3 and 5 of different 6 
сарасіїог.| 
(Т) |1 
2 
9. Sı is closed and 5: open, and V = 1 volt. In initial situation capacity are given. When 


capacitors are fully charged then dielectric of dielectric constant shown in figure is inserted in 
capacitor B to fill space between plates completely for final situation. Then for capacitor В. 
Choose correct option 

(A) | О, IIS R, Ill S, IV > P (B) I > P, Il >Q, Il В, IV >S 

(C) I > R, II > S, III 0, IV => P (0) I >Q, II S, III Р, IV R 


10. Now switch S2 is also closed and V = 1/6 volt. In initial situation, capacitor C is completely 
charged then in final situation, di electric is inserted completely as shown in figure. For 


capacitor C. 
(А) l> Q, Il > R, III>T, IV S (B) I 2 P, II 2 Q, III > T, IV R 
(С) I >Q, П R, 1-Р, IV T (D 1 R, II > S, Ill > T, IV P 
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List Match Set (11-12) 


List-l List-ll 
(I) | Acceleration of A or B (Р) | 4 
3 
(1) | Normal reaction between blocks (О) | 2 
3 
(MI) | Frictional force between blocks f: (R) | 20 
(IV) | Frictional force on surface fz (5) |0 
(Т) 
11. F = 4 Newton, ma = 4, тв = 2, ш = 0.1 and u2 = 0, frictional force between blocks is f; and 
between surface and block A is f» (g = 10 m/sec?) 
(А) 1 Q, II > P, III В, ІМ > S (B) I > Q, II > S, IIl Р, IV > R 
(C) I > S, IS R, III > Q, IV => P (D) I >Q, П R, ШР, IV—>S 


12. F = 4 Newton, ma = 4, тв = 2, u = 0 and H= 


(A) I > QS, Il > R, Ill > S, IV >Р (B) I > QS, II 2 RS, Ill 2 S, IV 5 T 
(C) I > QR, II 2 Р, Ill В, IV Q (D) I > QS, II > S, 1 > P, IV >R 
(PART - B) 


(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. Toluene liquid of volume 300 ст? at 0°C is contained in a beaker. Another quantity of 
toluene of volume 110 cm? at 100°C is in another beaker. (the combined volume is 410 cm’). 
AV cm? is change in volume of the mixture of the toluene liquids when they are mixed 
together. Given the coefficient of volume expansion y = 0.001/C and all forms of heat losses 
can be ignored. Value of AV is 
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2. Two tuning forks with natural frequencies 340 Hz each move relative to a stationary 
observer. One fork moves away from the observer while the other moves towards him at the 
same speed. The observer hears beats of frequency 3 Hz. Find the speed of the tuning fork. 
Velocity of tuning fork is small in comparison to velocity of sound. (velocity of sound in air is 
340 m/s). 


3. A five-pointed regular star has been formed from a 
uniform wire. Calculate the equivalent resistance between 
points A and C’. Take sin 18° = 1/3 and the resistance of 

1 


the sections AA’ = A'B = BB’ = .... = г = 27 

4. Three concentric thin spherical shells are of radii a, b and c (a « b « c). The first and third аге 
connected by a fine wire through a small hole in the second. The second is connected to 
earth. Find the capacity of the condenser formed in uF. (a:b:c21:2:3, - —9x10?, 
a = 90 m) | 

5. “О” charge is uniformly distributed over the curve surface of a right 


circular cone of semi-vertical angle 0 and height h. The cone is 
uniformly rotated about its axis at angular velocity о. Magnetic 
moment associated with the cone is found to be nQoh^tan* Ө 
where value of ’n’ is 


6. In an experiment of photoelectric effect light of wavelength 400 nm is incident on a metal 
plate at the rate of 5W. the potential of the collector plate is made sufficiently positive with 
respect to emitter so that the current reaches the saturation value. Assuming that on the 
average one out of every 10° photons is able to eject a photoelectron, find the photocurrent 
in the circuit. (in micro ampere) 
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SECTION - 1 : CHEMISTRY 


(PART - A) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), 


(One or More Than One Options Correct Type) 


and (D), out of which ONE or MORE THAN ONE is correct. 


(B), 


(C) 


1. 


Which of the following pairs produce same gas? 

(A) (CasNe + dil. НСІ) and (NH4NOz on heating) 

(В) [(NH4)2Cr2O; on heating] and (NH4NO» on heating) 

(C) (NH4NOs on heating) and [Hg(NO3)e on heating] 

(D) (NH4CI on heating) and [NaNOs + Zn + NaOH,,,, on heating] 


A current is passed through 500 mL of an aqueous solution of Calz. After sometime, it is 
observed that 50 millimoles of l2 have been formed. Which of the following statements is(are) 


correct? 


(A) The number of faradays of charge passed through the solution is 0.10 F. 
The volume of dry H2 at STP that has been formed during electrolysis is 1120 mL. 


(B) 
(C) The pH of the solution is nearly 0.7. 
(D) The mass of calcium produced is 2.0 g. 


Products of which of the following reactions is/are correctly represented. 


NHMe aS 
NS Me 
(A) NaNO, /HCI 
же NET 
ee NMe, 


(B) 


NaNO, /HCI D 
Ld 


(C) т NaNO;/HCI, 0°C e ) 
i) B- napthol/NaOH ” C 2 


) њо“ 
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4. Me 


| 
Hse O о-о to" Sp +p, 


P2 + FeCls > Violet Colour 
P, + NaOl > Рз} + P4 
yellow 
The correct statement/s for the above sequence is/are 
(A) Рз on reaction with Ag gives acetylene 
(B) P4 on reaction with sodalime gives toluene 
(С) P4 on reaction with sodalime gives benzene 
(D) Р: on reaction with ШАН, gives a compound which gives blue colour in Victor Meyer test 


5.  Duringthe production of iron and steel. 
(A) The oxide ore is primarily reduced to iron by solid coke according to the reaction. 
2Fe,0, + 3C —> 4Fe + ЗСО, 
(B) The adk ore is reduced by the carbon monoxide according to the reaction 
Ре,О, + 3CO —> 2Fe + ЗСО, 
(C) Major beni impurities are removed as s calcium silicate slag by addition ofa fluxing agent lime stone. 
(D) The converter slag containing phosphorus is used as a fertilizer. 


6. Select the correct statement(s) 
(A) the value of rate constant cannot exceed the value of Arrhenius factor 
(B) molecularity of multiple step reaction can be obtained from mechanism 
(C) half life of a fourth order reaction is linearly dependent on initial concentration of reactant 
(D) reactions with order > 1 cannot get complete infinite time interval 


20 Ph He Sp. TIRES. ушлы ›ң 
Select correct compound/s 
(A) Ph (B) 
os == Р’ is Ph-C =C-C-CH,Br 
COOC Hg 
(C) == (D) ‘P’ is Ph- Cs C- CH, - СООС,Н, 
эт М“ NA 
4 ОН 
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8. Which of the following reactions will have a-hydroxy acid as a product? 
d : (à)H,0/H9 /A 
СН,-СНО + Br-CH,-COOC,H, — 2 — —, 
(B) 5 ^ 7 (ii)NHyCl/HOH 


(iii) HOH/ H9 л 


X 
(с) | | 


(i) NaCN followed by hydrolysis 
СН,СН,Вг (1) RedP/Bro 4 
(її) NaOH 


(D) 


This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 116141 and List-Il. Four options are given in each Multiple Choice Question based On 
151-1 and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-10) 


Match the lists and answer the following question. 


List —| List — 11 
Alcohols subjected to Lucas reagent Observation 
(1) CH3 (P) | White turbidity after boiling only 
HaC OH 
CH3 
(П) | PhCH2OH (Q) | Turbidity instantaneously 
(Ш) | НзС (R) | Appearance of turbidity after 5-10 
у—он minutes of addition of reactants 
H4C 
(IV) Ho V тон (S) | No visible change observed 
(T) | Red colour is obtained 
9. Which combination is correct according to the above list? 
(A)| В (B) Il > Q 
(C) IIl 2 S (0) IV — T 
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Match the lists and answer the following question. 


List — 1 List — 11 
Alcohols subjected to Lucas reagent Observation 
(1) CH3 (P) | White turbidity after boiling only 
CH3 
(П) | PhCH2OH (Q) | Turbidity instantaneously 
(Ш) | НзС (В) | Appearance of turbidity after 5-10 
у—он minutes of addition of reactants 
H3C 
(IV) нс ~~ “он (S) | No visible change observed 
(T) | Red colour is obtained 


10. Which combination is correct according to the above list? 
(A)I>R (В) 15 S 
(€) 1-0 (D) IV 2 P 
List Match Set (11-12) 


Match the Lists and answer the following question. 


List- | List — 11 
(1) Neso Silicate (P) (SiO, y 
(M) Soro Silicate (Q) (SiO, " 
(Ш) | Cyclic Silicate (R) (51,0, y 
(IV) | Phyllo Silicate (S) | None of the O atom is shared 
(T) | All oxygen atoms are shared 
11. Which combination is correct according to the above list? 
(1-0 (В)1-» 5 
(C) Ill P (D) IV >P 
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Match the Lists and answer the following question. 


12. 


List- | List — 11 

(1) Neso Silicate (P) (910, A 

(11) Soro Silicate (Q) (91,0, yr 

(Ш) | Cyclic Silicate (R) (51,0, F 

(IV)_| Phyllo Silicate (5) | None of the O atom is shared 

(Т) | All oxygen atoms are shared 
Which combination is correct according to the above list? 
(А)1->5 (B) Il 2 P 
(C) IIl > Q (0) IV — T 
(PART - B) 


(Numerical Type) 


Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1. 


3.64 g of silver salt of an organic dibasic acid yields, on strong heating, 2.16 g of silver. If the 
weight percentage of carbon in acid 8 times the weight percentage of hydrogen and one-half 
the weight percentage of oxygen, if the molecular formula of the acid is written as С,Н,О,. 
Then find x - yz 2 ? 

[Atomic weight of Ag = 108] 


How many of the following statements are incorrect? 

(a) Spontaneous adsorption of gases on solid surface is an endothermic process as entropy 
decreases during adsorption. 

(b) Formation of micelles takes place when temperature is below Kraft Temperature (Тұ) and 
concentration is above critical micelle concentration (CMC). 

(c) A colloid of Fe(OH)s is prepared by adding a little excess [required to completely 
precipitate Fe?* ions as Ғе(ОН)з)| of NaOH іп FeCls solution the particles of this sol will 
move towards anode during electrophoresis. 

(d) According to Hardy-Schulze rule for the coagulation of As2S sol flocculation value of 
Fe% ion will be more than Ba% or Маг, 

(e) In Micelle formation of ionic soap, entropy decreases 


How many of following is/are paramagnetic in nature? 


[NiCl4]*, [Ni(CO)4], [РІСІ], [Cu(NHs)4]*, [Co(H2O)sf?*, Ke[NiFe], [Ni(NHs)g]?*, (Со(СМ)6|%, 
[Ti(H2O)gP**, [Cr(CN)e]*, [Fe(NHs)s]?*, [PtCle]*- 
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4. МагНРО, and NaH?PO, on heating at high temperature produce a chain sodium 
pentaphosphate quantitatively of ideal molar ratio of МагНРО, to NaH?PO. is х: y & total 


charge on pentaphosphate anion is z then calculate value of X 2. 
y 


5. 10 g Neon initially at a pressure of 506.625 KPa and temperature of 473 К expand 
adiabatically to a pressure of 202.65 KPa. Calculate entropy change (in ЈК!) of universe of 
expansion is a free expansion. 


6. The value of rate constant for the gas phase reaction 2NO, +F, ——>2NO,F is 38 dm? 


mol's-! at 300 K. the order of reaction is ? 
Write “1000” if the order cannot be predicated with given information 
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5 = Q. No. ANSWER ANSWER ANSWER 
3 
< LLI 2. B C D 
8 Ь- 3. А А р 
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2 Q 1. 2 6 2 
g ES | 2 3 3 
E NP: 3. 1 4 3 
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SECTION - lll : MATHEMATICS 


(PART - A) 


(One or More Than One Options Correct Type) 
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D), out of which ONE or MORE THAN ONE is correct. 


sec*x 1 1 
1. If f(x) =|cos*x cos*x cosec/x then 
1 cos?x cot’ x 
А) | t(x)\dx=(3n+8 в) r(*|-o 
x)dx = — t NE 
(a) | (xe = (8x8) өң 
(С) Maximum value of f(x) is 1 (D) Minimum value of f(x) is 0. 
cosa sina 0 
2. If A(a,B)=|—sina cosa 0 |, then 
0 0 e 
(A) А(о,В)' = А(-о, B) (B) А(о,В)” - A(-a,- B) 
(C) Adj(A (a, p)) = е”А(-о, -p) (D) А(о,В)' = А(о,-В) 
3. If n objects are arranged in a row, then the number of ways of selecting three of these 
objects so that no two of them are next to each other is 
1 nE 
(A) 60 2)(п-3)(п-4) (В) "2С, 
(С) "°C, 4? C, (0) None of these 
1 1 n-1 1 
4. Let «(п)=1——+—-—............. +(-1) - 
a(n)-1-1«1 су"! 
1 1 1 
A) — + — +....... —=a(2 B 2 1v 
( |ы есы toe a (2n) (В) a(2n) «1vn 
(C) a (2n) 2 0.5vn (D) 0.5<a(n)<1Vn 
a dx A 
5. | = —— +В(а = 0). Then possible values of А and B are 
?1-cosacosx sina 
(A) A- Z,B-0 (B) A-S,B- 
2 4 4sina 
(С) А-2,8--5 (D А-лВ--- 
6 sina sina 
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6. The solution of ЧУ -y-x is given by 
X 
(A) x+C=2 у-х-2ю4(/у-х-1) (B) х2-0-2 y-x-log( Jy -x -1) 


(C) x - C - (y - x) «log(y - x - 1) (D) /у—х-1=С'е*?-#* 
7. If sines of the angle A and B of a triangle ABC satisfy the equation c^x^ -c(a +b)x - ab = 0, 

then the triangle 

(A) is acute angled (B) is right angled 

5. b 
(C) is obtuse angled (D) satisfies sin A +cosA = (ab) 
C 
8. In the expansion of px +1+ x ,neN, 
Х 
(A) number of terms is 2n+1 (B) coefficient of constant term is 2" —1 


2-2 isn (D) coefficient of x? is п 


(C) coefficient of x 
This section contains 2 List-Match Sets, each List-Match set has 2 Multiple Choice Questions. Each List- 
Match set has two lists: 151-1 and List-Il. Four options are given in each Multiple Choice Question based On 
51-1 and List-Il and ONLY ONE of these four options satisfies the condition asked in the Multiple Choice 
Question. 


List Match Set (09-12) 


9. Match the following 


List - I List — 11 

() | The radical axis of two circles (P) | Subtends a right angle at 
a point of intersection. 

(M) | The common tangent to two intersecting circles | (Q) | Is perpendicular to the 
of equal radii line joining the centres. 
(Ш) | The common chord of two intersecting circles (В) | Is parallel to the line 
joining the centres. 

(IV) | The line joining the centres of two circles | (5) | 15 bisected by the line 


intersecting orthogonally joining the centres. 
(T) (18 parallel to common 
normals 


Which is correct option? 
(A) |>Q (B) Il 2 P 
(C) III —BR (D) IV >S 
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10. Match the following 


List - | List — II 
( | f(x) 2xsgn(x-1) (P) | limf(x) does not exist 


(11) | | | x? (Q) limf(x) doesn't exist 
sin СЕ) ? 20 


f = 
(9 logcos 3x 


(1) t()- + tan 3x — 3/1 - sin? Зх (R) limt(x) = 2 
М віп 2x — tan 2x ы 9 


(IV) п) 921 (S) | іті(х)--1 
(D | limf(x) =2 


Which is correct option? 


(А) 1-5 (B) II 2 R 
(C) III >Q (D) IV ЭР 
11. Match the sequence а,,а,, а,,......... whose nth term is given on the left with properties of 
the sequence on the right . 
List - 1 List - 11 
0) а, = [1 cos2nx у (Р) | а,а,,а,...... аге in A.P. 
1—cos 2x 
I л i 
(1) 1 -[ “tan? хах and a, = 1 (О) | а,а„,а,........ аге іп 
0 lat thi О.Р. 
Ш л В) | а,а„,а,....... їп Н.Р. 
= „= *®т NX dx vnz 0 and a, =l -l, ,Vn21 (9) „аша, ӨЕР 
sinx 
IV л S) | а,а„,а,,...... | 
(ІМ) b, = f / sin? nx X dk Яо (S) | а,а,,а,, is constant 
sin’ sequence. 
(T) а. =а, +а? 

Which is correct option? 
(A) |>Q (B) II => T 
(C) III А (D) IV >S 
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12. Lines y^ — xy =0 make Intercepts on curve given оп R.H.S of Matrix. 


List – I List — II 

() |2 ЕТЕ 
(It) |4 (О) ми 
(ІІ) | J6 (R) | x «y^ -4 
(IV) | 2/3 (S) | y? =2/2x 

(Т) | x - y? z2 
Which is correct option? 
(А) 1 BQ (B) II —^ P 
(C) III] OBS (D) IV >R 

(PART - B) 


(Numerical Type) 
Part-B (01-06) contains six (06) Numerical based questions, the answer of which maybe positive or negative 
numbers or decimals to Two decimals Places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30). 


1 1 
1. If f :[0,1] — В is a continuous function satisfying [t (x) dx - + (#(x2)) dx , then the 
0 0 
Е 1411. 
гесїргоса! о! s (4 is 
8 (4 


2. Any chord of conic х? + y? + ху =1 passing through origin is bisected at point (р, q), then 


(prar equals 


4 + sec 20° 


3. Compute the square of the value of the expression с 
соѕес20 


4. Let (х)-х- us Then find the number of different solutions to the equation Қ! (f (x))) =1. 
х 


5; If the total number of selections that can be made from n different books each having 5 
copies taking at least 2 copies of each book is 256, then n = 


6. The positive integral value of n such that 1.2! - 2.2? +3.28 +4.24 +........ n.2^ 2 242^? is 
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Q. P Code: 
Answers 
SECTION - 1: PHYSICS 

(PART - A) 
1 ABD 2 BC 3. AC 4 ACD 
5 ABC 6. ABCD T. BD 8 ACD 
9 A 10. C 11. D 12 A 

(PART - B) 
1 0.75 2 1.50 3. 0.50 4. 0.11 
5 0.25 6 1.6 (Range: 1.60 to 1.62) 

SECTION - 1: CHEMISTRY 

(PART - A) 
1. BD 2. AB 3. ABCD 4. ACD 
5. BCD 6. AD T. CD 8. AD 
9. B 10. D 11. C 12. A 

(PART - B) 
1. 16 2. 4 3. 6 
4. -4.66(Range-4.6 to -4.7) 5. 3.81 JK“ (Range 3.7 to 3.9) 
6. 2 


SECTION - 11: MATHEMATICS 


(PART - A) 
1 ABCD 2 ABC 3. ABC 4 ABC 
5 AB 6. AD 7. BD 8. AC 
9 A 10. A 11. C 12 A 
(PART – B) 
1. 0.25 2. 0.125 3. 3.00 4. 1.00 


5. 4.00 6. 17.00 
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Sol. 


Sol. 


Answers & Solutions 
SECTION - 1: PHYSICS 
(PART - A) 


ABD 
Bernoulli's Theorem for an orifice at depth ‘x’ in liquid ‘3d’. 


Po + CHET = PaF 5xadxv" (1) 
H 1 


—-x--gt 549 
2 59 (2) 
В = М ...(3) 
Solve for R and apply maxima/minima. 
BC 
Introduction of sheet decrease optical path length. 
AC 
Vag =(3—a)i+(3-b)j 
2 с Мн ) (10,5) 
VaB 
(3-а)х2-10 and (3-b)x2-5 
1 A 
а--2апар-- (0,0) 
ACD 
Post d cs 
Fx- -Кх“- -mv 
2 
2Fx-kx? | 

m 

F 
Where x =— 

k 
ABC 


Using work energy theorem Wc + Wa = AK 
Where Wk = —AU. 


ABCD 
F aE 

ga ode Mq sp) (1) 
m m m 

a=Oat x=— 


i.e., force on the particle is zero at x = 


“|с 


So, mean position of the particle is at x E 


Equation (1) can be written as v oy = Via — px) 
dx m 


M 


_ д 
[мау == 


0 
| m 2 


(a —B x) dx 


O —— х 
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v-0atx-Oandx- 7 


So, the particle oscillates between х = 0 and x = S 


with mean position at x = 8” 


Maximum acceleration of the particle is at extreme positions (at x = 0 or x = 20/В) and 
атах = q a/m [from equation (1)]. 


7. вр 
Sol. Equivalent circuit: 


x x - х 
(i) (ii) 
2 
Induced e.m.f. s= Е | (2 radius = а) 
By nodal equation: 
ЕЭ ^ (=) -0 
r r 
5x = 4e 
4£ 2Boa? 
=> —— — 
5 5 
2 
and Е хо 2Boa 
r 5r 


Also direction of current in (i) will be toward negative terminal, i.e., from rim to origin 
alternating, by equivalent of cells figure. 


c _4є 2Воа? 
r 5r 5r 


8. ACD 
Sol. у(х, t) -- cos kx sinot 


Y(0.05, 0.05) = -4 со 250, 


арн еш 


E 
= ЕЕЕ БЕ F 24/2 ст 
у= = M 2 m/s 
0.2 
E =~ Aocos(kx)cos(ot) 
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-~4{ = ES : ЕЕ 0.1 
0.2 0.415 0.2 


ч = 20r cm/sec = particle velocity. 


9; А 


Sol. Се = 1 F of capacitors А and B before inserting dielectric. Final Се of A and B = $F. 


4 1 
AQ = шом-(2-1)8-12| 


3) 
2x4 2х2| (9 4| 36 
B 
av- 02 91. 3 1-р J-i 
C, С, 4 2 132 6 
10. C 
Sol. Ста = ЇЕ 
Ста = ЗЕ 
1 1 
AQ = (C — Ci)V = PNE 
AU toic ув eed 
2 2 2 36 36 
1 1 
Qhinal = Оппа V оо 
11. 
Sol. 
Maximum possible acceleration of block B = ug = 1 which is greater than common 
acceleration. Therefore both block will move together. 
12. А 
Sol. 4 1 = 
КЕ ээн 17 Е" 20 
v 47 4 ЕС 
В will be at rest 
60 4 
н(2 + 6)g 24573 
(PART - B) 
1. 0.75 
Sol т: po x 300 


M2 = p100 x 110 
Suppose final temp = T 
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miS(T — 0) = m2S(100 — T) 
po x 300 T = p100 x 110(100- T) 
opp re POP 5 рат) 
(1+ y x100) 
300 T= 0x (100- T) 
3T 2100- T 
=> Т=25° 
Viina = 300(1+ 0.001 x 25)  110(1 — 0.001 x 75) 
= 410 + 7.5 — 8.25 = 409.25 cm? 
Change = 0.75 ст. 


2. 1.50 
Sol. Given: f; —fo=3 
or у | | M Б 
V-V; V VS 


с ЕЎ 2 
. CECI 
c ee 


or 2v f 23 
у 
Зу 
ог Speed of tuning fork v, = 5r 
Substituting the values, we get 
Vs = 201 1.5 m/s 
(2) (340) 


3. 0.50 
Sol. Each of angle A’, В, С”, ... is 36°. 


Resistance of AB = 2 x rsin 18° = х= рг 
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Sol. 


Fig. (a) Fig. (b) Fig. (c) 
AA' and A'B are in series and so they sum up to 2r. Similarly BB' and B'C, DD' and D'E, and 
EE' and E'A sum up to 2r. This is shown in figure (a). In each side 2r and 2 in parallel sum 
up to 0.5 r, this is shown in figure b. The next reduction is shown if figure (c). D and C are 


equipotential points and hence DC’ and CC’ are in parallel and they sump up to 5 ; AD and 


AC are in parallel and they sum up to So the required resistance is r. 


0.11 

If a charge д is given to the outermost sphere C, some of the 
charge will go to the outer surface of sphere A. Some will go 
to the inner surface of C and the rest will go to the outer 
surface of C. The charge qı on sphere A will induce a charge 
-(1 on the inner surface of sphere B. Charge дг on the inner 
surface of sphere C will induce a charge -q» on the outer 
surface of sphere B. 

In this way three capacitors are formed. One between the 
outer surface of A and inner surface of B. Second between 
the outer surface of B and inner surface of C and third by the 
outer surface of C. 

Their capacities are 


ab 
C,-4 : 
1 Тєр Б--а 
bc 
Hence the combined capacity is 
C= Ci + C2 + C3 
2 
С = 4л, ШЫ, PE | ang -89 1 : 
b-a c-b b-a c-b 


0.25 
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Physics PART - 1 
SECTION- А 

2. Potential energy will be finite and maximum at x = 0. 
5. B; - Вг = 20 uT, By + B2 = 50 uT and B сі 
6. Use t=MxB 
7. Use symmetry arguments. Net B will be perpendicular to the plane of the loop 
9. Use Kirchoff's law and concept of symmetry as well. 
10. саа 

и 

i1 p 

v u 

f = 30 cm 
11 sinp/2=sna/ 2 |% 

9; 
SECTION -C 
1 Reg = 12 
4у 
| ax === 2 Ат 
так 7 444 Р 
ОУ 0а 

2 Е- 29 --0 

oF і? 

аї 
3. Torque = NABI sin 0 


Max Torque = NABI for 6 = 90° 
For a coil of given length L 
Radius = 1/2лМ 
12 
Area = (radius) = n x ———- 
( ) 4n°N? 
пі? 

Torque = NBI —— 
1 4n°N? 


| 
Torque a — 
que a N 


-. Smallest value of N for max Torque is n = 1 


5. The two loops produce equal and opposite magnetic fields. 


6. Capacitor is directly connected with 1 V cell in parallel to it 
.О-СУ-1х1-1 (С. 
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l. 
=e Charge on ring = а’ = Q side 
mRL 


Magnetic moment due to ring = Tm 
TU 


Я 3 2o ox 


RL j 2 
Qodr (R ү 
RL \L 


Е Q wR? 


Е аг 


Total magnetic moment = L 


_ Qoh? tan? 0 
4 
= 0.25 Ооһ ап?0 


6. 1.6 (Range: 1.60 to 1.62) 
12375 — 34 


Sol. =—__ = 
4000 
Number of photoelectrons emitted per second, 


EE 
109 / 3.1x1.6x1071? 


= 1.0 x 10? per second 


i=ne 
= 1.0 x 10? х 1.6 x 1077? 


= 1.6 x 105A 
= 1.6 uA 
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SECTION - 11: CHEMISTRY 
(PART - А) 
BD 
The gases formed in the options are 
(А) МНз and N2 
(В) N2 and N2 
(С) №О and O2 
(D) NH3 and NH3 


AB 

22-ы +2e7 

г. One mole 12 needs 2F of electricity. 
ABCD 

NaNO, + HCI ——»NaCI + HNO, 
Н-О-М= 0 + Н — МО" -Н,О 


Attacking 
species 
ACD 
Р: = CHsCOCHs 
OH 
Po = 


Ра = СНзСООМа 


BCD 
The correct reaction in (A) is Ғе;О;-С---2ҒеО-СО 


AD 
All zero order reactions complete in two half lives. 


CD 
Q is Ph — CH = CHCH;COOC:;Hs(Cis-) 


AD 
CH,CHO —Ü 9? н CH(OH)COOH 


(ii) HoO/H* /^ 


CH,CH,Br — ОЧ. ,СН,СН,СООН--2эл ", балала ааа тамады 
HoO/H* 
Br OH 


B 
РПСН:ОН forms benzyl carbocation Ph*CHe which is more stable and gives instantaneous 
result. 


D 
1?-alcohols are less reactive than 2°- and 3?-alcohol. 
C 


Cyclic silicates contain (Sio) units. 


Sol. X Meso silicates are not polymer. So they do not share any oxygen ato 


а 


А 
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(PART - B) 
1. 16 
Sol. x=4,y=6,z=6 


2. 4 
Sol. Statements a, c, d & e are incorrect. 


3. 6 
Sol. There are six paramagnetic complexes. 


4. -4.66(Range-4.6 to -4.7) 
Sol. | 2Na;HPO, +3NaH,PO, ——9 Na;P;.O,, +4H,O 


Ze-fxe2ys3S 


5. 3.81 JK“ (Range 3.7 to 3.9 
Sol nC\(T2— Ti) = -Pdv 


6 2 


Sol. Since the unit of rate constant is dm? mol st = L mol 57 
The reaction is second order. 
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SECTION - 111: MATHEMATICS 


(PART - А) 
1. ABCD 
sec? x 0 1 
Sol. Applying C, — C, - cos? xC,, we get f(x)=|cos*x cos*x-cos'x соѕес?х 
1 0 cot? x 


= (cos? x – cos‘ х)(ѕес? хсої? x –1) [expending along Сз] 
= соз? x sin? х(соѕес? x - 1) 

= cos? x sin? xcot x = cos' x 

= 7 (8+ 4c0t2x +cos 4x) 


n/4 
Thus [ f (x)dx 
—n/4 
т/4 


21 Заара ИЙ» = (814.8) 
4 4 o 16 


It can be easily checked that each of (b), (c) and (d) also holds. 


2. ABC 
cosa -sina 0 


Sol. We һауе A(a,f)'=| sina cosa 0 
0 0 e 
[cos(-a) sin(-a) 0 
= Ex ) cos(-a) 0 |=A(-a, В) 
| 0 e? 
Also, A(o,B)A(—-a,— В) 
[cosa Sina cosa -sina 0 
-|-sina cosa X —— cosa 0 
е? 


= | 
= А(а,р)” = А(-о,-В) 

Next, Adj(a,B) = |А (о,В)|А (о, В)” 
= e"A(-a, — p) 


3. ABC 
Sol. Let x, be the number of objects to the left of the first object chosen, x, the number of 


objects between the first and the second, x, the number of objects between the second and 
the third and x, the number of objects to the right of the third object. We have 
X,,X, Z0, X, x, 21 and X, +X; +X, +X, =n-1 (1) 

Put x, =y, +1 and x, =y, +1. Then (1) reads as Xy +Y; +Y, +X, =n-5 (2) 

where х,,у;,У,,Уз 20 

The number of non — negative integral solution of (2) is "°С, ="*C, 


We have “20, = (n 2)(п—3)(п- 4). 
Also; "°C, +"°С„="°С, 
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4. ABC 
GU iced Б... йл 
n+1 0-2 2n 


Ф| М1- 
e| = 
m 
У|- 
eee, 
iF 
— 
hp] — 
2| 
MEI 


1 1 1 1 1 
-1 -----... + 
2 3 4 2n-1 2n 
1 1 1 1 1 
a (2n) « 4 —4...... +—=1 and a(2n)2 —2 -Yn 
n n an 2 
n times 
(D) is not correct as о (1) =1 
5. AB 
Sol. 2 e. e. 
0 1—cosacosx 
= |" ах 
” | cos? X ан X | соѕо| cos? X — sin? X 
2 2 2 2 
8 4х 


° (1- соз a) cos? 5 + (1+ соѕо) sin? 2 


в ах 


0 А о 2Х 20 . 2X 
2sin? “сов” 2 + 2cos? — sin? = 
2 2 2 2 


tan: 
- sec? бох тг р “| ; 
2 2 
EE EC 
sina 4 2sina 
A T 


Thus C +B=—”.A=7,B=0 and A=2, 
sina 2sina 2 4 


Be d satisfy the last equation. 
4sina 


6. AD 


Sol. Let Jy-x-t 
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Sol. 


Sol. 


(1) 


(1) 


(IV) 


10. 


Sol. 


у-х-Г 
Y oy My 
dx dx 


ара АТ 
ах 


el ai =dx which leads A and D as solutions 


vi-1 

BD 

sin A + sinB = аср = Шш ->біпС-1 
sinC 

= С = 90° 


А +В = 90° > cos A = sinB 


АС 


1 п 
pe ees) 


Coefficient of constant term 

="C, +("C, )(2)  ("C, (^C) - ("Cy ) (PCy) »......... 
z2"-1 

Coefficient of х?” in "C, , =n 


Coefficient of x? is "C, +(°C,)(2C,)+(*C,)(2C,) + ээл >п 
А 


Let the equations of the circles be х? + у? +2g,x+2f,y+c, =0 and 
х? +у? +29,x+2fy «c, =0. 
Equation of the radical axis is 2(g, —g,)x +2(f,-f,)y «c, –с, =0 


9; - 0; 


Slope of the radical axis = 
f, -f, 


Slope of the line joining the centres = ааа, the radical axis is perpendicular to the line 


0, -9; 
joining the centre 


Common tangent to the intersecting circles of equal radii is at the same distance from the 
centres of the two circles and hence is parallel to the line joining the centres. 


Since the line joining the centres of the circles to the mid — point of the common chord is 
perpendicular to the chord, it bisects the chord. 


The line joining the centre of one to a point of intersection of tangent to the other circle. So 
by definition of orthogonality, they are perpendicular. 


A 
X, х>1 

For function f in (a) f(x)=4 0, х-1 so limf(x) does not exist. 
-Х, Х«1 
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11. 


Sol. 


0) 


(1) 


че) 


lim 
хәб logcos 3x 
2 2 2 2 
sin| sin} tan) < sin| sin] tan) >- sin tan аһ С x? 
2 2 2 2 2 
= lim x x 5 х 5 х 
хэд . (tanx? ; ын x x log cos3x 
sin sin tan — — 
2 
2x 1 


=—lim = 
2x20 —3 tan 3x 9 


lim 31+ tan” 3x - $/1 sin Зх 


хэд fi- sin” 2x – + tan” 2x 


ӨЗ i e |] Hae an 2x 4... 
2 2 


1 tan! Зх " 1 sin” 3x 
3 x 3 х 


+ | (highest power of іп” 3x and tan ' 3x) 


= lim 
хэд 1sin'2x 1tan'2x 14. ЕК 2 
higher power of sin” x and tan 2x 
2 x 2 ис, 9 P ) 
2141 ка: 
-1-1 
Vx _ Vx /—— 
те —1- тапа lim ё 21-1 
хэ06'* +1 x0 е * +1 


C 


1/2 Tt 
а, = [. Kr Dude 


Also, а, +a, – 2a, 


" ЇЕ 2cos(2n + 2)x — cos (2n + 4)x —cos(2nx) di 
ED 1-cos2x 
22 2cos(2n + 2)x - 2 cos(2n + 2)xcos2x Ho 


0 1-cos2x 


- | 2cos(2n * 2)xdx 
0 
2 : л/2 
“ла sin(2n+2)x | =0 
/. 8,85,8,,... are in A.P. 


la 2 ШЕ 


т/4 
=|, tan"! x sec? x dx 


2201 tan x] E 
+2 0 n+2 


SA) Bone are іп A.P. 
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(1) 


(IV) 


12. 


Sol. 


Sol. 


с - sin? (n zm 
sin x 
pee n—1)xsinx | a 
p sin x 
=-— -cos(2n-1)x]"^ = 
2n -1 0 2n —1 
= а, а„,а»з,....... аге їп Н.Р. 


1/21— cos 2nx пл 
b= 1-с082х шаг: 


ЗОВ ы Өвөл area іп A.P. , G.P. and Н.Р. 
Also а,,а,,а,...... is a constant sequence. 


A 


2 
The given lines аге y =x and y 20. The line y =x meets 3 +у? =1 at the points 


48. 8 8.8 


шанг еке. So the required intercept is {2-2} = 4/6, intercept on y =0 is 


Required intercepts are V6 and 2. 

у-х and y=0 are diameters of the circle and hence the required intercepts is equal to the 
diameter of the circle which is 4. 

y =x meets the parabola y? =2/2x at points where x =0, 24/2. 


So that the points of intersection of the line and the parabola are (0, 0) and (2v2, 242) апа 
the required intercept is 4. Intercept on у = 0 is 0. 
For T, х= +4/2, and 0-2 which is not possible hence no intercept or intercept = 24/2 


(PART - B) 
0.25 


Given ШЕ Jax =F [itte OE 
Consider, |, -|( (х °)) ex 


Put x? =t => 2xdx = dt 


uda 
. Equation (1) becomes 

ги (PF 8.5 fito fauc 
(9-4 


[>] 
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So, (ы 
4) 2 


So, reciprocal of (5) =2 


2. 0.125 
Sol. Given curve is ellipse having centre (0, 0). All chords of ellipse through origin are bisected at 
origin 
>p=q=0 
3. 3.00 
(0) H о 
Sol. We һауе цэнэг, - slice (4соѕ20° +1) 
cosec20°  cos20? 
_ 2sin40° + ѕіп20° 
cos 20° 
sin 40° + (sin40? +sin 20°) 
р соѕ20° 
_ sin40° + 2sin30° cos10? 
cos 20? 
Н о о 
2 2sin60" cos20 9,33 _ ig 
cos20° 2 


Hence square of the value of expression = 3 
4. 1.00 
Sol. Note that for the x interval (—оо,0), (х) is strictly increasing and has range (—%, ©). For 
the x interval (0,00), again, f (x)is strictly increasing and has range (о, оо). 
Hence for all a, there is exactly one positive and one negative solution to f (x) =a. 
Thus, there are 2" solutions to f" (x) =a, and the answer is 2° =8 
5. 4.00 
Sol. 2 or 3 or 4 or 5 copies of each book out of 5 identical copies сап be selected in 4 ways. 


Since number of books is n, therefore, total number of selections = 4" 
Given 4" =256>n=4 


6. 17.00 
Sol. Let Sp 512 3205 +3.29 +4.24 +......... SA амыр (1) 
>  2S8,-12^«2295....«(n-1)2^«n2"! n (2) 


г. On Subtracting, we get 
=> -Sp =(2'+2? +2 +... +2) по 


= 2(2"-1)-n2"" 
- $, 2n.2" -2(2" -1)=n2 -2 42=24(n-1)2"" 


But 2-(һ-1)27" =24 pn (given) 
=> n-1-2* 
n=17 
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Chemistry PART -II 


SECTION - A 


CH, — | — CH, — CH, — CH, MSS . CH, — C — CH, —CH, — CH, 


Cl (gives positive iodoform test but 
does not give Fehling’s test) 


+ 
(ом gBr O 


822% +б Cu,Cl, НО" 

С + CoHsMgBr T ion CH; CH; 

CH; С«Н5 СН; 

(А) (В) 
3. Due to neighbouring group participation of OEt group. 
CH(OCH3) СН(ОН); СНО 

5. 2СиО + С —^— 26u + СО 
6. In polystyrene the monomeric unit is styrene which is having the formula of Hx>C=CH—CgHs. 
7 


) OH 


O | О 


| | 
on А OH 
— 
8. "ORE 
( уа + ces хек ВЕ 
аѕе \ 
заг 


9. Galactose is empimer of D-(+)-glucose. It is monomer. 


| OH “он, 
Qo њо 
OCH, ae OH 
! |] 
О 
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11. CH; СН, СН; 
МН 
Н Н (X) 
dil. — di. KMn0, | ШО, у 
он => Bd condensation 
(A) Tu 
SECTION – C 
(one) (two) (one) (two) 
2. One with keto and two with ester group (lactone). 
3. All are stereoisomers. 
4. COOH COOH nas 
© OO © О are soluble in alkalies. 
NY 
5 _ + 
i О yi MgBr 
/ CH3MgB 
HgC—C DACH б HC—0— 0H» Н ,H,0—0—CH-CHs 
| hindered carbon | A | 
CH3 СН, СН, CH3 
6. Pinacol-Pinacolone rearrangement reaction. 


The migratory aptitude is H > Ar > R. 


"r rf 
ӨЕ и Čech E (QR 
СН, СН, H3C Сон CH3 
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Mathematics PART - Ill 
SECTION- A 

1. f(x) =— 5(8° -3a+2)sin%+(a—1) 40 

= a- n(1- E2502) „‹ 

>a е (0, 1) vu (1, 4) 
2. f'(x) = — 3-1 -5b+4<0 

Xo - x41 
>b*-5b4+4< шах 
x^ -x-«1 


—b^-5b-4«-2-— b e (2, 3) 


3. PR < PQ 
= (h-a) +k? = (a-k)? 
2 
<x- — 
7 2а 
2а 2 3 
=> required area = 1252 zea 
: 2a 3 
2 2 dy 2 1 
4. у? = а? - р? cos*(Inx) = 2у — 4 = 207 cos(Inx) sin(Inx) . — 
x x 
Di xD 222269 
. ЗАГ! = b’cos*(Inx) вш х) = b| & -Y |1 а-у 
d b? b? 
5. Using approximations 
ѕіп2 х 2tanx x? 2x (5 J 
+ + Х| —+— 1 
L= lim —3 4 _ jim 3 4 = lim 3 EA. 
x00 sinx «tan?x хәб x+x? x20 Х(1-х) 2 
6. f'(x + 2k) = f'(x), hence f'(x) is periodic with period as 2k 
2nk+a 2nk 
> J Е 32 )dx = | Е х 2 
0 


ШЕР 


f'(x)dx = 2k УЕ х годах 


7. f(x) = cos '(sec(cos !x)) + sin” (совес(віп х) 
= — 1 < вес(соз 'x) < 1 and – 1 < cosec(sin х) < 1 
=> sec(cos |х) = + 1 and cosec(sin 'х) = + 1 
— cos !x = 0, n andsin ^x = 2, -Z 

2 2 

= х= + 1 апх = + 1 = аотаіп іѕ х = + 1 


8. Putx=y=1=>f(1) = 2 
Put y = i > f(x) + (2) = f(x) (1) 
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= f(x) =x? + 1 
—g(x)j20vxeR-(0) 


9. If we simplify, we get f(x) = af x + 1| : 


1/х x x 
1 Int -lnu -1 Int 
11. f = dt = du = 
( ) 2 [чу 


Now, гоо (1) јан) а= E та. ши | Ё шз 


dy _—х°-2х+1 апа Фу 2x? +6x*-6x-2 


dX (244) dx? (x2 +1)? 
2 
oi is 0 at three points which are the roots of the equation x? + 3х2 - Зх — 1 = 0 
X 
L8: -2—/3,- 2 9 1. 
2 
Checking the sign of m in the neighbourhood of these points, all these are the point of 
x 
inflection. 
SECTION - B 
2. (A). Required area = ПЕ dx = 1/3 
ө М-ГЕ x= [eo Гак &- тз 
(C). Area = [(3 -2x -x') dx 
E E -x° – 2 
3 0 
= 5/3 
D). 2f 4cosx sinx dx = 4/3 
SECTION-C 
2 
too Ши exo пх 2. 
3 3 


1 
Now equation of tangent of the slope 3 to the curve y = In x at (3, In 3) is 
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у-іпЗ--(х-3)->у- 2х (13-1) 


оо | — 


x 
As, In 3 — 1 > 0, this tangent is above the line y = — 


: х. кд. ; 
So the line y = 3 will cut y = In x at two distinct points. 


2. Ax? + 4x + 4 + sin (nx) = (2x + 1)? + sin (nx) + 3 2 2. 
Now as 1 « 2« e, the required value of n is 3. 


1 
3. The function is discontinuous at x = 0, 2 and 2. 
4 If x » 1 
Ён (1) 
у? = 18(x – 1) ...(2) 


(1) and (2) intersect at (8, 6). 
Intersection of y^ — 18x + 18 = 0 and 6x – 5y - 6 = 0 is 


6, 6 
| ; 6 426 
А= ||йв(х=1-#(х-1)|х + ffe-E -0 о 
1 3 
= 11. 
5. [tan х]? + tanx -a- 0 


“ [tan x]? and a are integral in nature = tan x is integer. 
=> equation reduces to їап?х + tan x - a = 0 

= tanx (tanx+1)=a 

-. a is product of consecutive integer 

Here a = 12, 20, 30, 42, 56, 72, 90 

— a has 7 values. 


Me х“ 


6. Let cos 0 = >» we get 
1+х 
sing 20 _ 2x? 2x14 x^ _ 2х%(1+х°)-2х(1+ x*) 
dx (1+ x7)(1+x*) (1+ х2)? (1+ х2)? 1+ х“ 


E 222 208 2 
- 2x(1- x^) Е 1-х «- [E нее 


(14x2)2 44 x4 (1+ x3) х 


The factor on the right сап be put in terms of Ө as follows 


2 2 
14x2 1+х®+2х? ыч 1 (ЕЗ | 1 
= = +—= СО50 ШЫ; 


2х 4х° 2х 2 2х 


гү 2 
= (1-соѕ? 0) о D ___1 
2x 2 2x 4260 


.. the given integral becomes 


SENCILLAS АЛЫН a 2214, 
nm 2 2800 т 424 n 24 
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the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог! 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Two identical point charges are placed at a separation of L. P is a point on the line joining the 
charges, at a distance x from any one charge. The field at P is E. E is plotted against x for values 
of x from close to zero to slightly less than L. Which of the following best represents the resulting 
curve? 


(D) 

2. Figure shows three resistor configurations R1, R2 and R3 connected to 3V battery. If the power 
dissipated by the configuration R1, R2 and R3 is P1, P2 and P3, respectively, then 
Figure: 

10 10 10 
EET ae s 
— LN == 
10 E 10 10 
10g a 22 =" ай 
10 
| үй, io 19 
МИ 
R1 R2 oe 
(A) P1 > P2 >P3 (B) P1 > РЗ >P2 
(C) P2 » РТ »РЗ (D) РЗ >P2 > P1 
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A large sheet carries uniform surface charge density о. A rod of length 2/ has a linear charge 


density 4 on one half and — on the other half. The rod is hinged at mid point O and makes 0 with 
the normal to the sheet. The torque experienced by the rod is 


2 
2 
(А) ОМ cosé (B) SM cos! Ө 
80 250 
2 
2 
(C) Ён sino (D) M sin? 0 
80 £o 


The effective resistance between A & B of the shown network. 
Where resistance of each resistor is R, is 


8R 6R A B 
A) — B) — 
(A) 11 e) 11 
(C) = (D) none of these 
A positively charge moving along the positive x- о х 
direction with a speed у traces a non-linear trajectory 
OA in the x-y plane after passing O as shown in the A 
figure. The combination of electric (Е) and magnetic 
field (В) fields that would lead to the trajectory OA is T 
(a, b, c are non-zero positive constants), 
(A) E20; B2 ai «ck (В) E2 ai; B=bj «ck 
(C) E20; B2 bj «ck (D) £2 ai; B 2 bi -ck 


Current flows through a straight, thin-walled tube of radius r. The magnetic field at a distance x 
from the axis of the tube has magnitude B. 

(А) В сх, forO<x<r (B) B œ 1/x, forO<x<r 

(C) B = 0, for 0 x x <r (D) B = 0, only for x = 0 
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The electric field in a certain region of space depends only on the x-coordinate as E = Зах”, 
where a is a constant. Then choose the correct curve, which is giving the variation of volume 
charge density (p) in the region as a function of x. 


(A) p (B) p 
бағ, tan Ө = бағо 
0 
x x 
(С) р (б) р 
Заво tan Ө = За 


х 
х 


Three cells of еті 16V, 2V and ЗУ and internal resistance 20, 16У, „лулу, 

1 О and ? Q respectively are connected with an unknown 20 | зу 
resistance R as shown in the figure. What is the value of R | ы 
such that power developed through R is maximum in steady 2v | ANNI 

state condition. 18 

(A) ФО 

(B) 10 Moris 

(C) 20 

(D) Cannot be determined 

In a meter bridge, the null point is found at a distance of 40 B 


cm from A. If now a resistance of 12 Q is connected in 
parallel with S, the null point occurs at 60 cm from A. 
Determine the value of R. 

(А) 150 (В) 120 А 
(С) 100 (0) 5О 


Meter Scale 


Са 
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10. 


12. 


Find the charge flown when the switch S is closed. A 
d 
(A) zero в) Êy B 
d d 
3 ё,А EA суу 
с) —2—V р) 2—Vv d 
(© 2d (0) га 


Ls D 


A particle of mass m and charge q is located midway between two fixed charged particles each 
having a charge q and at a distance 2L apart so that distance of this charge from each charge 
located at end is L. Assuming that the middle charge moves along the line joining the fixed 
charges. The frequency of oscillation when it is displaced slightly is 


(A) 98 (B) __а__ 
n mne, 4n mne, L? 


ОЕ (D) 9 


TMTE L’ 2n,/mne L? 


A wire is bent in form of a V shape and placed in a horizontal plane. There 
exists a uniform magnetic field B perpendicular to the plane of the wire. A 


uniform conducting rod starts sliding over the V shaped wire with a constant 1, 
speed у as shown in the figure. If the wire has uniform resistance, the current Фр 
in the rod will 

(А) Increase with time (B) Decrease with time 

(C) Remain constant (D) Always be zero. 


n non-uniform magnetic field in certain direction, current loop is placed 
A) net force and net torque on loop is zero. 

B) net force may be zero but net torque is non zero. 

C) net torque may be zero but net force is non zero. 

D) neither net force nor net torque is zero. 


| 
( 
( 
( 
( 
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A circular coil of radius R is folded across its diameter such that the planes 
of two half rings are perpendicular to each other as shown in the figure. If 
the current through the coil is 1, calculate the magnetic dipole moment of 
the configuration so formed. 


(A) i+} в) i+) 
(c) 1+0) (p) Pj 


A particle of mass m and charge q moves at high speed along the x-axis. It is initially near x = —oo 
and it ends up near x = +0. A second charge Q is fixed at the point x = 0, 
y = -d. As the moving charge passes the stationary charge, its x component of velocity does not 
change appreciably, but it acquires a small velocity in y-direction. Determine the angle through 
which the moving charge is deflected 


(A) Ө = tan eae (B) 0 = sin"' m 
2re,dmv 2ne dmv? 

(C) ө = tan?| —99 — (D) 6 = sin | —99 — 
4ng,dmv 4ne,dmv 


Two positive and two negative charges are kept in x-y plane in free 
space as shown in the figure. The magnitude of electric field due to 


the system of charges at a point Р(0, y) will be (y > d) 


(A) 4544 (B) 2dq 
4ng,y? 4ng, y? 
0 0 
dq 3dq 
jc D 
(0) 4n&,y? (b) 4ng, y? 
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17. 


Two large conducting planes perpendicular to 
x-axis are placed at (d, 0) and (2d, 0) as 
shown in the figure. Current per unit width in 
both the planes is same and current is flowing 
in the outward direction. The variation of 
magnetic field as function of x(0 x x < 3d) is 
best represented by 


ЭРТ T" ЭЭЖ Jor? 
The current density in a wire of radius a varies with radial distance r as J = — , where Jo is a 
a 


constant. Choose the incorrect statement. 


3 
(A) Total current passing through the cross-section of the wire is | = ка 
3 
(В) Total current passing through the cross-section of the wire is | = эша 
3 
(C) The field at a distance г> ais B = Hows? 
4r 
3 
(D) The field at a distance г< ais B= s 
a 


A washer is made of metal having resistivity 10 ОМ. The washer has inner radius 1 cm, outer 
radius 3 cm and thickness 1 mm. A magnetic field, oriented normal to the plane of the washer, 
has the time dependent magnitude B - (2t)tesla/sec. Find the current (in ampere) around the 
washer. 

(A) 2 Amp (B) 4 Amp 

(C) 6 Amp (D) 8 Amp 
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Three concentric charged metallic spherical shells A, B and C have radii a, b and 
c; charge densities c, –с and с; and potentials Va, Vg and Vc respectively. Then 
which of the following relations is correct? 


(A) V, = (a+b+c)o 


(В) V= [(a*/b) -b + c]o 
80 А £o 
(а sb ie veo (D) V, = V, == 22570 


(С) Vo = 


Four identical charges are placed at the four vertices of a square lying in YZ plane. A fifth charge 
is moved along X axis. The variation of potential energy (U) along X axis is correctly represented 


by 
(A) (B) 
U 
-x о +X 
J V 
-x о +X 


Two resistances 300 ohm and 400 ohm are connected in series with a 60 volt supply. A voltmeter 
connected across 400 ohm reads 30V. The same voltmeter when connected across the other 
resistance will read. 

(А) 22.5 V (B) 50 V 

(C) 30 V (D) 10 V 


U 
—х о +X 
(С) (D) 
U 
—х о +X 


The equivalent capacitance between P and Q in the figure is 


A 
: i i d 
(area of each plate is A and separation between two consecutive = 
plates is d) 
Ав ЗАв 
жш er +e 


(A) 2d (B) 2d 
2Ає, 5 Ав 
a (D) Su 
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24. 


25. 


26. 


27. 


Two long parallel straight conductors carry currents i; and іг (i; > іг). When the current are in the 
same direction, the magnetic field at a point midway between the wires is 20 uT. If the direction of 
i» is reversed, the field becomes 50 uT. the ratio of the currents i;/i» is 


(A) 5/2 (B) 7/3 
(C) 4/3 (D) 5/3 
Two capacitor each of capacitance C = 1 uF each charged to potential 290У- 
100 V and 50 V respectively and connected across а uncharged ae 
capacitor ‘C’ = 1uF as shown in the figure if switch ‘S’ is closed then || 
charge іп the uncharged capacitor at equilibrium will be 
(A) uc (B) 50 ис ci ||» 
3 +92 
(С) 25 uC (py 99. o5 / 
3 WW 


There are two concentric spherical shells with inner shell having a i 
positive charge q and outer shell having a charge —q. Now outer shell 
is supplied a charge -2q and inner shell is earthed. Calculate the ratio — - 
of initial and final capacities of the system. (If a = ЗА, b = 5 R) - 
(A) 3/5 (B) 3 z 
(С) 1 (D) 5/3 


An infinite collection of current carrying conductor each carrying a current | outward perpendicular 
to paper are placed at x = a, х = За, x = ба, . . . . © on the x-axis. Another infinite collection of 
current carrying conductor each carrying current | inward perpendicular to paper are placed at x = 
2a, x = 4a x = ба, . . . . œ where ais a positive constant. Then the magnetic field at the origin due 
to the above collection of current carrying conductor is 
B) Hol 

4та!п2 


(С) œ (р) "2 —* 


(A) zero 
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A number of resistors Ri, Нә, Вз, . . . are connected in series such that Rs is the equivalent 
resistance of series combination. A current | is flowing in the circuit due to a potential V applied 
across the circuit. Vi, Vo, Мз... . are potential difference across R4, Ro, Вз, . . . respectively. 


Choose the incorrect statement. 
(A) Same current | will flow through each resistor 
(B) Vi + М + Vac... =V 

R R R 
С) М, = | IV, М, = | 2 |V, =|= MV... 
м (а) (Re) 


5 


Rs Rs х Rs 
ом. өн (е) 


A soap bubble of radius R = 3 ст and thickness t = 107? mm is charged to a potential of V = 0.3 
volt. The bubble burst and falls as a spherical drop. Determine the potential of the drop. 


(A) 3 volts. (B) 6 volts. 

(C) 9 volts. (D) 12 volts. 

Two charges q; and qp are placed 30 cm apart, as shown in the «с 

figure. A third charge qs is moved along the arc of a circle of SSN 

radius 40 cm from C to D. The change in the potential energy of У 
k 

system is i then the value of k is 
478, 

(A) 8а; (В) 8q; 

(C) ба; (D) 6q; 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Silver benzoate reacts with bromine in acetone to form 


Br COBr 
(A) (B) 
COOAg 
(C) (D) 
Br 
2 RCOO-Ag* —*/**. >R -Br + СО, + AgBr,This is Borodine - Hunsdiecker reaction, 
Reaction intermediate іп this reaction is 
(A) Free radical (B) Carbocation 
(C) Carbene (D) Carbanion 
3. The product of the given reaction, 
CH; CH3 
an HNO 
СНз- 6 - 6 - СНз ——2» Product 

OH МН; 
is 

СН; CH3 ÇH; 
(A) CHs- Ç — C - СНз (B) CH- C - C - CH; 

OH OH СН: 

Hs 

(C) CHs— C - CH - СНз (D) CHs— C = C - СНз 

OH СН; CH; СНз 
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Which of the following amine will show carbylamine reaction? 


(A) Мн; (B) CH;-N-H 
Нз 

(C) Сн (D | МНСН, 
М-СН, 


© СНз 


Consider the reaction, 
17 


Д 1 
Снз-С—'%ОН + CHSCH;OH —H's (A) and (B) 
(A) and (B) respectively are 


o" О 16 
|| 17 
(А) сн,-б-"ос,нН, + HO" (B) CHs-C-OC;Hs+ НО 
О! 7 
16 18 
(С) CH,-C-OG,Hs + H:O (D) Both (A) and (B) 


Predict the final product (S) formed in the following reaction sequence. 


цан, (Р) PCs , (Q) KCN , (в) 0" (S) 


N~ “СООН 
H 
(A) Ж (В) НУМ(СН,):СН-СН:СООН 
М CH2CN 
H 
(C) CN (D) ee 
( 7 СН,СООН 
N COOH b 2 
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7. Which of the following compound on treatment with aqueous alkali followed by acidification gives 
O 


the lactone os: ? 
OOMe COOMe 
„©, "© 
СНз COOH 


CHO CHO 
CHO COOH 
8 End product of following sequence of reaction is 


Br Alc. KOH (A) Оз/НзО“ (В) (С) 


НООС COOH 
9. Ргорупе апа propene can be distinguished by 
(A) conc. HS0, (B) Вг inCCl4 
(C) AgNO; [Ammonical] (D) dil. KMnO, 
10. Identify the unknown products (A) and (B) in the given reaction: 
Glucose + 3CeHsNH-NH, -- А, Osazone + (A) + (B) 
(A) С%НЬ5МН» and МН; (B) CgHsNH2 and NH2OH 
(С) С«НБМН--МНОН апа NH3 (D) МН:ОН and Н;О 
11. The repeat unit of polystyrene is 
(A) en = (B) жан 
CeHs CN 
(C) LE (D) —CCl;—CCl— 
CI 
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Buna-S rubber is a polymer of 


(A) 1, 3-butadiene and styrene (B) vinyl acetate 
(C) Acrylonitrile (D) none of these 
End product of the following sequence of reaction is: 
NB Mg/eth CH3CN 
g (А) хи 2540) 
СОСН» 
СОСН; 
(А) Ө! (В) 
CN COOH 
(C) (D) 


(D) None 
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15. 


OH 
CS; 
+ Вг —2 A A is 
(A) Br (B) Br 
OH 
(C) OH (D) OH 
| Br Br 
OH 
Br 
The product in the following reaction is 
СНз 
HO " 
—> Product 
OH 
(A) 4 „СНз (В) CH3 
OH 
(C) O (D) None of the above 
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17. 
ЖЭТ ға (A) — с (В) 
(ii) М/Н, 
(А) Оң; (В) 


сн, 
(C) (Ch (0) 
O;N N ом ( ow 
“мн, 
18. 1 
"We tBuO™ 
| 
2 ee (8) 213 
| \ 
H Me 
(C) | (р) All 
22 
N 
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19. 


20. 


21. 


18 


In which reaction, product formation occurs by Saytzeff rule? 


(1) Br (2) OH 
CH on QA H3C СНз conc. HSO, 
3 
——————3À5 
НС 
2 ын 


в: CH; 
(3) Br (4) Cl сн; 
Рһ СН, aq. KOH/A p Clo /hv 
F4C CI 
CH3 
Select the correct alternative from the codes given below: 
Codes: 
(А) 1, 2 and 3 (B) 2 and 3 
(C) 1, 2 and 4 (D) 2, Запа 4 
2+ jg 
Ph-C2C-CH, эг — (W) 
(Major) 
(М) is 
(A) n (B) О 
Ph А 
Ph 
CH3 
СН, 
(С) он (D) OH 
Ph SS 
Ph^ oS CH; 
CH3 


The order of reactivity of the following alcohols towards conc. HCI is 


CH; нас. Сн, 
у=“ Яс Эр Ph^ ТОН 
ОН 


Е ОН НО 
| 1 Ш IV 

(A) |> II >IIl>1V (B) I5 III » Il 5 IV 

(C) IV » Ш> II» I (D) IV » III » 15 Il 
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22. Which of the following will be oxidized by HIO4? 


(1) R R (2) R R 
7 ( ) ( 

О О О OH 

(3) E id (4) R R 
OH ОН HO OH 

Select the correct answer using the codes below: 
(А) 1, 2 and 3 (В) 1, 3and4 
(C) 1, 2 and 4 (D) 2, 3 and 4 


(des эз (x) Ay 


Т іһе а ) іп the above sequence of reaction is 


€— 
f 


COOH 


24. Osazone formation is used to characterize 
(A) polymers (B) sugars 
(C) carboxylic acid (D) alcohols 
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25. 0 
| )—— шил же ла 
Dis 
(A) о (В) Зу? 
Н 
(C) о (0) 


26. О -- О 
|| + О М na conc. NaOH > 
EN 21227 38 


The products likely to be obtained are 


(A) 
K joon and K 2-99 
(B) 
C 2-9 and ол )-ссон 
(C) 
ол) онон апа ол-( eoo 
(D) 
он horon and K 2-99 
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27. НС 
у= (i) В,Н,,ТНЕ, ірі; 
H3C CH3 See Then 'P' is 
H3C OH OH 
(a) > (B) нс 
H3C CH3 CH3 CH3 
OH О 
(С) (О) H0 0H; 
нс Он» Ho Hes 
28. СеН5 
Hie rH alc. KOH H 
SS A (major) 
Br——H А 
CeHs 
A is 


(B) HC. „Сен 
X X 


ныс Сн н сњ 
(С) ү" (0) All of the above 
н.с “он, 
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29. Which compound will lose its chirality when it is heated? 
(A) HC COOH (B) HC 
Ба ^p^ Хооон 
ОН OH 


(C) HC. „соон (D) 
Т =" 
COOH сн; 
СООН 
сосн; 
30. он __№08г_ Pr oduct 


The product is 


COOH 
О 
(A) (8) pss 
О 
СОСНыВг 
(c) (“ы (0) ” 
ОН 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. If (2010) = л/2,Қх) = f(2x) vx є R and f(x) is continuous for x є Б, then the value of 
lim cos (f (x)) - cos (f G)) is 
x30 sin? x 
(A) 1/4 (B) 1 
(C) 0 (D) none of these 
Ї ах 
2. | = | is equal to (where [.] denotes the greatest integer function, |.| denotes absolute 
1-х 
2 
value function) 
(A) 0 (B) 1 
(С) 2 (б) 3 
xtan! x k,tan!x-k 
3. If dx = ~ 2 
Гариб тт 
where k4, Кг are polynomial function of variable x and c is any real constant then value of 
2 
| тах(К,К, х is 
0 
-2 2 
A) — B) £ 
(A) 3 (B) 3 
-3 -1 
C) — р) — 
©) 3 (0) > 
4. The domain of the function ,41-Ңх) where Р(х) = 1 – x? – 3xf(x). x є R is (f(1) = — 1) 
(A) R (B) R — {0} 
(C) В“ (0) (D) В” 
Rough work 
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5. Тһе left hand derivative of f(x) zl E oe хта atx = а where a is an integer and [.] 
x-a 
represent greatest integer function. 
(А) (1-а) (C** (B) (1-ау(-1) 
(C) (1-а) (-1) (D) 1 
6. f : R > R; f (x) = sin x +x, then the value of (е x)) dx is equal to 
2 т2 
А в) 7^_—2 
(A) т (В) > 
2 
(С) 23 2 (D) can't be evaluated 
7. If f: R > Ris an invertible function such that f(x) and f (x) are symmetric about the line 


y = – х, then 

(A) f(x) is odd 

(B) f(x) and # (х) may not be symmetric about the line y = x 
(C) f(x) may not be odd 

(D) none of these 


8. If f(x + y + z) = f(x) + f(y) + f(z) with Қ1) = 1 and f(2) = 2 and x, y, z є R, then evaluate 
У(4г)#(3г) 
lim 1. is equal to 
noo n 
(A) 4 (B) 1 
(C)2 (D) 5 


е!" (cos x + sec xtanx)dx =k, then [k] is 


о 
--а|а 


(А) 1 (В) 2 
(С) З (D) 4 
Rough work 
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10. f(x) is a polynomial function and (Қо)? + [f'(o yr =0 then find lim Mog ЕЗ where [.] denotes 
Х Х 
greatest integer function 
(A) 0 (B) 1 
(С)-1 (б) none of these 
11. The shortest distance between the curve у = e* and the line y = x is 
A) V2 units (B) 5 units 
1 
C) 2 units D) — units 
(C) (D) 8 
12. If g(x) = maxly? – xy| (0 € y < 1) then minimum value of g(x) (for real x) is 
1 
(A) 2 (B) 3- J8 
C) 348 (0) 5 
13. sinax + cosax and |sinx| + |cosx| are periodic functions of same fundamental period if |a| equals 
(A) 1 (B) 2 
(C) 3 (D) 4 
14. A polynomial P(x) with integral coefficients takes the value 5 at four distinct integral values of x. 
The number of integral solutions of the equation P(x) - 32 0 is 
(A) 0 (B) 1 
(С) 2 (б) 3 
(x? -1) х? +1 
15. If | =~ dx =k log tan" +c, then k is equal to 
(x* +3x? ej 1) 
Х 
(А) 0 (B) 1 
(С) 2 (D) 3 
Rough work 
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16. . Range of f(x) = cos х + 2sin™'x + Жап ‘x is 
Зл 7л Бл 7n 

ду BR Em ЕЕЕ 

i | в) ]-5^,7* 

(С) E =| (D) none of these 
17. Number of solutions of tan |х| – cos” x = 0 is/ are 

(A) 2 (B) 1 

(C) 0 (D) none of these 

(х2-1) | 
18. | dx is equal to 
(x? + 1) x* +1 
221 1 х2-1 
A) вес | ^ [ic B) — sec" +C 
å шээс e 
2 

(C) 4 вес”! Еш +C (D) none of these. 
19. i : | is equal to (|| denotes the G.I.F) 

0 

(A) 42 (В) J2 «1 

(C) % (D) infinite 
20. Тһе domain of the function f(x) = 43 — 2* — 2'* + Jsin" x is 

(A) (0, 1) (B) [O, 1) 

(C) [0, 1] (D) (0, 1] 

Rough work 
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21. Let f(x) be a real valued bijective function such that f'(x) = sin?(sin(x +1)} and f(0) = 3. The value 
of (17) (3) will be 
1 
A) — B) 2 cos (sin 4) sin4 
(А) соѕ2(соѕ4) (8) E 
1 1 
ar yar (DE а 
sinf (sin1) cos" (sint) 
22. The number of inflection points of a function given by a third degree polynomial is exactly 
(A) 2 (B) 1 
(C) 3 (D) 0 
sin2x[1- сох) 
23. The integral | —— dx is equal to 
een X+COS™ X 
ЯГ 3 -(sin? x+cos? x) 
(A) езіп Х+СО5` X +С (В) -е +С 
(sin? x4cos?/? xf 
(C) e +C (D) none of these 
_ anel2/y8 
24. lim — 1 cos (x ) is equal to 
x>0 sin x sin 2x sin3x....sin12x 
1 1 
A) —— B) —— 
(A) (12)! (8) 2(11)! 
1 1 
С) — D 
©) 72 ши 6 x (11)! 
Rough work 
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[e 


25. im | 0% is equal to (where {x} = fractional part of x) 
xo Х 
(A) 0 (в) 2 
е 
1 
(C) -= (D) 1 
e 
26. Let f(x) = Jax? +bx? +cx+d have local minima and maxima at x = -2 and x = 2 respectively. 
If ‘a’ is the root of the equation x^ — x — 6 = 0, then which of the following is/are correct 
(А) а= -2 or 3, b = 0,с = 24, а> 32 (B) а= -2, b = 0, c = 24, а < 32 
(С) a= 3, b= 0, c= 24, а> 32 (D) a= –2, b = 0, c = 24, d» 32 
27. If f(x) = g(x) + g(2b – x), -b < x < 3b and g(x) exist Vx е [-b, 3b], then 
(A) x = b is never a critical point for f(x) (B) f(x) is symmetric about the line x = b 
(C) f(x) is symmetric about the line x = 2b (D) none of these. 


1 
28. [(t«(2008)x*"*)e ^" dx equals 


1 1/е 
29. The value of the definite integral | өг” ах + | 4-1йх dx 
0 1 


(А) е” (Bie ^" 


ын 1 ní*2*3* Me I: 4n equals 
м (B) e^ 
(C)e (0) е 
Rough work 
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Physics PART - | 
ЅЕСТІОМ – А 
1. Field will be in opposite direction in the two halves and infinite at x close to zero & L. 
2. Calculate net resistance, power = ЕСІН, 
5. Force due to В should be in -j direction and due to Ё should be in i direction. 
6. Use Ampere's circuital law 
7. Use Gauss Law 
8. Calculate equivalent internal resistance by using series and parallel grouping of cells. 
9. Solve as balanced Wheatstone bridge and resistance of wire will be proportional to lengths. 
14 ñ= Ей Із Ей 1 - ын (+) 
15. vx = у = constant 


а[Есоѕ Өаї = mv, 


ог ајЕ сове 2А = ту; 
тау 


Vy = : [EcosódA 


2nmdv 
from Gauss' law 
[EcosodA zc Integration for the whole cylindrical surface of radius d 
£p 


and extending from x — –о to x > +оо 


Deflection Ө = tan” = 
2ngdmv 


каа; 2kqd. 
38.73 


y y 


16. Е-- 


29. Q = 4лєоВМ 
AnR*t = Е nr 
3 


Q 
V required Е Ял = З volts. 


0 


— — —————— MÀ M  ÁXHna€m——Á 
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Chemistry PART - II 
SECTION- A 
1. This is Hundsdicker reaction. 
О 
Ph_¢_ O Ag — Ph_C_ O + AgBr —> Ph + СО; 
Br Ph-Br 
2. О аны, A 1 
т а Br-Br — > R—C—O—Br + AgBr 
Hypobromite 
10 ІШ 
В--0-0--8 —4> R—C— 0+ Br 
R + CO, 
/ Wn f 
R + Br-—-0—C—R 
| { 
R—Br + R—C— 
3. GH3 GH CHsGHs А CH3 
CHa- С - C - CH, 9092 CHa- G =G- CH; — CH- Č -Q — Chs 
H NH2 OH Он CH, 
zH* 
Жий, 
CH- 6 - Ç - CH; 
CH3 
4. Carbylamine reaction is given by primary amines only. 
5. 76_H 16. , H “Он ген 
[| 18 7 “енсн | 18 S 18 
| Б | 2 
Н”-О-0:Н, O-C;Hs Н 
Gs 


(i) чое) -Н 
10 
Д 16 
CH3-C—— OC;Hs 
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Bs LiAlH; Re PCI; Жз KCN Сэ 
М7 ~COOH N/ ~CH20H N/ ~CH2Cl CH; - CN 


N 
| H H H 


H 
H 


m H 
О О O° 
мре 
à OH O 
| od: OH C — O*Na? 
>-O Ө 
СН:ОН СН-ОН 


Аіс. КО O,/H30* COOH Ва 
Онаа СУ“ CO [Da 


Test of terminal alkynes. 
In polystyrene the monomeric unit is styrene which is having the formula of Н:С-ОН--С,Нь. 


n CH22CH-CH2CH» + n СгНс-СН-СН; (styrene) > (СН:-СН-СН-СН:-ОН(С,Нь,)-СНЫ:|, 
(1,3-butadiene) (Випа-5) 


—NBS СН;-С-М Н;О* 
ue dus 


MgBr nb ca 
СН; СН; 


Q 
0 0 12221 
CH3—C—(CH2)3-CH -2-» Сн, С (СН›):СН —> о OR 
E 
H 


не) 


l 


Q 
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15. Due to the presence of CS,,only monobromination takes place as CS.,decrease the 
electrophilicity of Br; and also minimize phenol ionization. 


N Ha 
Me 
tBuO Li — + 
? :N-—Me N—Me Н. 
H KI ~< м. 
( | e Me 


19. (1) proceeds through E2 path while (2) and (3) proceeds through E1 path and (4) proceeds 
through E1CB path. 
Hence, only 2 and 3 takes place through Saytzeff rule. 


20. HO О 
Рһ-С=С-ОН,—"©—›Рп-С=С-Он,——®©—> “м I ме У 
ү CH3 CH3 
more stable 
(incipient carbocation) 
22. R R w R OH но, 28 
»)-0-Э-Сү + Nr 
O O 
R R "uc 
(2) 2 ==; ae + о” 
OH 
(4) R- CHOH - CHOH- В —94 ,R - CH- O + R-CH=O 
23. o 98; o Ї 9 
TT Cg COOH 
3 (i) KBrO, A H* 
COOH (ii) Haloform reduction COOH COOH 
(9 


(B —ketoacid) 
(-CO,) 


О 
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26. This is an example of Cross — Cannizzaro reaction. The molecule first attacked is converted to 
sodium salt of benzoic acid in a Cannizzaro reaction. The presence of -NO» group activates the 
benzene ring towards nucleophilic attack. Therefore nitrobenzaldehyde is preferentially attacked. 


СОСН; СООН 


NaOBr + CHBr3 


30. i OH 


Haloform reaction 
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Mathematics PART - 111 


ЗЕСТІОМ – А 


1. f(2x) = f(x) = f(x/2) = f(x/4) =... = (уч) ~ ( ; | 


consider f(x) = (x) 


lim f(x) — lim (2) 


noo noo \ 21 


=> f(x) =f(0) Vx ER 
(since f(x) is given to be a continuous function) 


= f(x) = Қ2010)- 2 
т т 
cos - $/cos — 

x30 sin* x 


1 1 1 
< 


< < 
(+x)? 14x3 dex 
3 


ERSTE ae 

12 3 Тж? 
3 

= | ах -0 
2 1-х3 

3. RTT x. Let tan” x =t > + ae = dt 

+x +x 

_ x-tan'x 


2 
= ——————+с now compare it with RHS К; = –1, kz = — hence [тах {-1,-x}dx = = 
0 


41-х2 


4. (00) «GO? -(47-3(-700(100)-0 
> (б) 4x (1) (62 (х) +x? + C2 2xt 60» x - £60)-0 
Using а? + b? + c? -3abc = (a+b+c)(a? +b? +c? —ab—be - ca) 
f(x) +x? + (C а)? -xf(x) +x + f(x) 
Е BU Axe (60) +1)2) >0 
Equality occurs at f(x) = x =- 1 = {1) = — 1 


But it is given that (1) = — 1 
Only solution is f(x) 2 1 — x 


domain of J1-f(x) = Vx isx e R* u (0) 
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5. when x >a” 
[x] - x2 -1 
and Қо), xa 2 Жэ ал (х), жа” 1 
x f'(x) iio t(x) 
6. І f(x)dx = Í tf(t)dx = 00), оу | f(t)dt (Бу substituting x = f (t)) 
0 ғо) #10) 
T T 2 
> ШИЕ; = п? - [tx +sinx)dx = — -2 
0 0 2 
7. Since f (x) and f' (x) are symmetric about the line y = — х. 


If (a, B) lies on y =f (x) then (- B, - a) опу = 2 (x) 
= (-о, -) lies on y =f (x) 
=> y =f (x) is odd. 


8. ҚЗ) = 3f(1) = 3, f(4) =f(2+1+1)=2+1 + 1 = 4 and so опе. 
In general, we get f(r) = r for r є N 
> (40t(3r) 


ur ... 12n(n+1)(2n +1) 
— lim ет Е lim 3 - 
n>% n noo 6n 


4 


9. І ед 9 [g'Go)f (x) + f(x)]dx 


10. Clearly a is repeated root of f(x) = 0 


. fog(f(x) (ғо) DJEPI i.a 
ил (Fe (неу) = in| 1173) n 


іш ХІ -0& (i bounded funcion 


xoa f(x) Қо) 


11. We know the shortest and greatest distance between two 
curves always lie along the common normal. Let the normal 
to the y = e* at Q(a, e") meets the line y = x at P. 


. Q = (0, 1) 


2 2 
| “ — y? —xy is decreasing to y < 5 and increasing to у > 


N| x 
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Thus the largest value of y? — xy must be at y = 0, 2 or 1 


2 
The values are 0, v |1 -x| > for x e (0, 1) g(x) > 7 


2 
and for x е (0, 1) g(x) = maž, 23 
2 
also, х? + 4x -4=0=>x=-2+ V8 = (x)= 1-xforx« V8 -2and ^ forx> 8-2 


=> g(x) is minimum at x = 18 – 2 and minimum value is 3 — V8 


f(x) = |sin x| + |cos x| has period 5 
g(x) = sin ax + cos ах 


g(x) = Bsin| a + z) 


g(x) has period 2л m 
јај 2 


|а| = 4 a=4 


P(x) - 5 = (x — a)(x —b)(x – с)(х – d)q(x) 

> |P(x) — 5| = |x — allx — Б||х — с||х — а|ох| 
> |(1)(— 1)(2)(— 2)(1)| 24 

=> Р(х) 25 + 40г<5- 4 = Р(х) 2 9 ог< 1. 


Dividing the numerator and denominator by x^, the given integral becomes 


‚Ше 
С 0) 


Let x + t = tanv - [€ = iog| v] ic 
Х у 


tan"! хы 
x 


f(x) = a sin ! x 43tan! x 


- log +c. Hence k=1 


As 5їп 'х + 3tan’'x is increasing in its domain x є [-1, 1] 
so, | (1), f(1)] 
1) = т л Зл Зл 
22 4 4 
СЭ л Ул Tn 
22 4 4` 


f(1) 


As clear from the graph of tan |х| and —cos ' x, there is only one solution. 
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1 
“Л ан 5 3 
19 | ік- 2dx+ | 1-dx+ | 0-dx = — 
| x? +1 | | [ 42 
7 
20. 3-2%-2'*50 881 1х20 
->1<25<2 ах =[0, 1] 
= 0 <х<1 & x є [0, 1] 
— x e [0, 1] 
21. Let f(x) = g(x) 
f(g(x) =x 
1 1 1 1 1 
9(9-- Е Ч = 


f(g(x)  f(g(3) f(0) өм (sint) 


22. f(x) = Ах? + Bx? + Cx +D 


23. Put sin? x + cos? x = t. 


.. (12 cosx$)(14 cos x® + cos? x8 «......cos!! x 
24. lim 
x20 Sinxsin2xsin3x....sin12x 
: (X.2x.3x....12x) 
(х.2х.3х....12х) 


= х12- 
2х(12)! 2(11)! 
1 1 1 
.. [sinx СОРТ sinx \tanx 4 2 
25. — limi p J = тх E 
26. Let g(x) = ax*+bx? + cx + d 


g'(x) = 3ax*+2bx+c 

have zeroes x = 2, -2 

Now a is a root of x*-x-6=0 
>a=3o0r-2 

When a = 3, c = -36 and a = -2, с = 24 
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Now g(-2) > 0 
-да-2с-а>0 
D >32 


f'(b) = 0 and f(b + x) = f(b — x) 


1 2008 2008 |1 1 2008 
I= | её" ах-хе” |- | 2008х2008 eX" gx 
0 0 0 


1 
y 2008 


= [(1+(2008)x?% e" dx =e 


ЕТЕК БЕЛ 
е е 


ОЧ 2 01-00 
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FIIT) EE JEE (Advanced), 2014 
PART TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 210 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Ма-11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In YDSE experiment shown in the figure, a parallel beam of light of HE u2 = 10/9 
wavelength (X = 0.3 mm) in medium u; is incident at an angle 0 = 30° as SI 
shown. (S40 = S20). If the intensity due to each light wave at point O is 
lọ then the resultant intensity at point O will be 


(A) zero (B) 2lo[1 + cos(407/9)] $ 

(C) 3lo (D) 10 Ие т 
Plane wavefronts are incident on a medium as shown іп the figure. В в’ 

The refractive index of the medium is om В" 
(A) 2 A Vacuum 
(B) 4 Medium 
(C) 1.5 А 

(D) can't be predicted. A" 


A ray of light is incident on a thin film as shown in the figure. A and B 
are two reflected rays from first surface and C & D are two final 
transmitted rays. Rays B and D undergo a phase change л. Choose 
the correct relation among refractive indices is 


(A) He > us > ш (В) us > He > ш 
(C) u3 > ш> u2 (D) None of these 
Two parallel rails of negligible resistances are fixed on a horizontal surface. B 


One end of the rails are connected by a resistance R as shown in the 
figure. There is a uniform magnetic field B perpendicular to the plane of the 


rails. A sliding wire of negligible resistance, length / and mass m can slide 
on the rails. The coefficient of friction between the rails and wire is u. Тһе 
minimum force required to move the wire with uniform velocity v is 


22 222 
Ba {ву #5 
R 


(A) umg + 


(D) None of these 


Space for rough work 
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The minimum angle of deviation of a prism of refractive index и is equal to its refracting angle. 
The refracting angle of prism is 

(А) 2 cot" (u/2) (B) 2 tan*(u/2) 

(C) 2 іп (2) (D) 2 cos" (u/2) 


A ray of light moving along the vector (1-2) undergoes refraction at an interface of two media, 


which is x-z plane. The refractive index for y > 0 is 2 while for y < 0 it is J5/2 . The unit vector 
along the refracted ray is 


-31-5| -(41-51) 
А =. 
uy 434 5 

21-41 4i - 3j 
C р) ——-— 
(C) 5 (D) 5 
By what angle should М» be rotated, so that the light ray after reflection M; 
from both the mirrors become horizontal бо 
(А) 95° clockwise (B) 75° anticlockwise ор i ee 
(C) 5° anticlockwise (D) 15° anticlockwise 40° 

ғғ ғ ғғ ғ ғ”? Mi 

A ray of light is incident on a medium having variable refractive index. y 
In which of the following variation of р will the ray follow the path 
shown in the figure. 
(A) u = ax + b (a, b are positive) 

u = a – bx (a, b are positive) x 


(B) 
(C) u = ay + b (a, b are positive) 
(D) u = a + by? (a, b are positive) 


A plano convex lens of refractive index 1.5 and radius of curvature 30 cm is silvered on its flat 
surface. Where should an object be placed relative to the silvered lens so as to form a real image 
of the same size as the object? 

(A) 10 cm (B) 20 cm 

(C) 30 cm (D) 60 cm 


The figure shows a schematic diagram for Young's double slit 
experiment. Given d « /, d « D, A/D « 1. Which of the following is 


a right statement about the wavelength of light used? 5 ----T1------- = 
(A) Larger the wavelength, larger will be the fringe width. |. 5 
4 


(В) If white light is used, violet colour forms its first maxima closest 
to the central maxima. 

(C) The central maxima of all wavelength coincide. 

(D) All of the above 


Space for rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11. 


In the RLC series circuit shown, the reading of voltmeters are О, 

V4 = 150 V, V2 = 50 V and the source has emf 130 V. 5 È | 

(A) power factor of circuit will be 12/13 АМААР | 

(B) value of V, = 90 V 2 
(C) value of Vo = 40 V (м) 

(D) value of Vj = 50 V “@) 


In B-decay, the Q value of the process is E. Then 

(A) K.E. of B-particle cannot exceed E 

(B) K.E. of antineutrino emitted lies between zero and E 
(C) N/Z ratio of the nucleus is altered 

(D) mass number (A) of the nucleus is altered 


If the potential energy is taken zero at ground state of hydrogen atom in place of infinity then 

(A) total energy of atom will change 

(B) Binding energy of atom in ground state will remain unchanged 

(C) kinetic energy of electron in ground state will get changed 

(D) Energy of photon generated because of de excitation of atom from first excited state will 
remain unchanged 


In the circuit shown switch S is close at t = 0. There after ж 28 mu: 
the constant current source by varying its emf maintains a S Ї 
constant current i out of its upper terminal. Then which of | Constant RŠ 
following are/is correct. ст 5 
(A) Current at t = 0 is maximum from resistor and it | 


decreases to zero after long time 
(B) Current at t = 0 is zero and it increases to maximum value. 
(C) Rate of growth of current in inductor is equal to rate of decay of current in inductor 


(D) Current in inductor and resistor are equal at instant t = гіп 


Consider a case of thin film interference as show. Thickness of film is equal to wavelength of light 
in Мә. 

(A) Reflected light will be maxima if ш < p2 < из 
(B) Reflected light will be maxima if ш < p2 > из 
(С) Transmitted light will be maxima if ш > нә > из 
(D) Transmitted light will be maxima if ш > p2 < из 


Space for rough work 
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SECTION -C 


Integer Answer Type 


This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. 


A non conducting ring of mass m = 1 kg and radius R = 10 cm has a charge Q = 2 C uniformly 
distributed over its circumference. The ring is placed on rough horizontal surface such that plane 
of the ring is parallel to the surface. A vertical magnetic field B = Bot? where By = 4T/sec? is 
switched on. After 5 sec, after switching on the magnetic field the ring is just about to rotate about 
vertical axis through the centre. The coefficient friction u between the ring and the surface is 
found to be x x 10°. Find the value of x. 


A solenoid has an inductance of 10 Н and resistance R = 50, it is connected to 10 V battery. It 
take for the magnetic energy to reach 14 of its maximum value is xIn2. Then value of x is 


A thin prism P4 of angle 4? and made from glass of refractive index 1.54 is combined with another 
thin prism P» made from glass of refractive index 1.72 so that ray undergoes no diviation. The 
angle of prism P» in degree is 


Young's double slit experiment is performed with light consisting of two wavelengths à; = 6000À 
and 22 = 4800A. It is observed that the maximum of the 16th order corresponding to 24 = 6000 A 
coincides with the maximum of the nth order corresponding to 22 = 4800 A. The value of n is 10K. 
Find K. 


Find the effective value or rms value of an alternating current (in ampere) that changes according 
to the law (all quantities are in 5.1. unit and symbols have their usual meaning 

[= 10, when 0 «t < T/8 | = 0, when T/8 «t < T/2 

| 2 -10, when 5T/8 « t « T/2 | = 0, when 5T/8 «t « T 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only one is correct. 


1. 


Which one of the following is true for Schottky defect in crystals? 
(A) Schottky defects increases the density of the crystal. 


+ 
(B) Schottky defect is found in crystal having large E ratio. 
r 


(C) Schottky defects are non thermodynamic defects. 
(D) Schottky defect is shown by highly ionic compounds having high coordination number. 


The number of P-O-P bonds in cyclic trimetaphosphoric acid is 
(A) Zero (B) Two 
(C) Three (D) Four 


In the coagulation of a positive sol, the flocculation powers of СГ, 5027, PO? and [Fe(CN)g- 
are in the order of 

(A) СГ > SOF »[Fe(CN]- > POJ (В) Cl > POJ > SOF > [Ее(С№), ]*- 

(С) [Fe(CN),]* > POT > SOF > Cl (D) Cl > SOF > РОЗ > [Ее(С№), ЇГ 


E? values of Mg**/Mg is —2.37 volts of Zn ?/Zn is —0.76 volt апа Ғе"У/Ғе is —0.44 volt. Which of the 
following statements is correct? 


(A) Zn oxidize Fe (B) Zn will reduce Fe?* 
(C) Zn will reduce Ма?” (D) Mg oxidizes Fe 
Rough work 
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5. Lowering of vapour pressure АР, of aqueous solution of acid HA; and AP» of aqueous solution of 
acid НА; are related as АР, > AP». Correct relation is (Assume same concentration for both acids) 
(A) pK, ‚> рКа, (В) pKa, < рка, 

(C) pK, = рКа, (0) none of these 

6. Which equation does not involve the reduction of a transition metal compound? 

(A) ҒеО; + ЗСО ——2Fe + 3CO, (B) TiO, +2C + 2Cl, — ТІСІ, + 2CO 
(С) СО; + 2AI——> 2Cr + АО; (D) ТІСІ, + 4Na—— Ti+ 4NaCl 

7. The aqueous solution of a certain compound (X), when added to a copper sulphate solution, a 
brown precipitate is obtained which turns white on addition of excess of Ма:5:Оз solution. Its 
aqueous solution, when added їо Ад” ion solution, a yellow curdy precipitate is obtained which is 
insoluble in ammonium hydroxide. Hence, compound (X) is 
(A) NaBr (B) KBr 
(С) КІ (D) PbCrO, 

8. A solution containing 0.319 g of complex CrCl3.6H2O was passed through cation exchanger апа 
the solution given out was neutralized by 28.5 ml of 0.125 M NaOH. What is the correct formula 
of complex? 

(A) [Cr(H2O)g]Cls (B) [Cr(H2O)sCI]CIs. H2O 

(C) [Cr(H2O)3Cl3].3H20 (D) [Cr(H2O)4CI5]CI.2H2O 
9. Which of the following complexes is an inner d- orbital complex? 

(A) (Со(Ға .— (В) [Fe(F)s 

(С) |Сг(МНз)6| (D) [Co(H2O)g] 

10. Ferric ion forms a prussian blue coloured ppt. due to formation of 
(A) KMnO, (В) K4[Fe(CN)s] 

(C) Fe4[Fe(CN)]s (0) Fe(OH)s 
Rough work 
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Multiple Correct Answers Type 


This section contains 5 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


11. 


1 mole benzene (реле = 42 mm) and 2 mole toluene (Ppenzene = 36 mm) will have: 
(A) total vapour pressure 38 mm 


(B) mole fraction of vapours of benzene above liquid mixture is 5 
(С) mole fraction of vapours of benzene above liquid mixture is = 


(0) mole fraction of vapours of toluene above liquid mixture is = 


In the equation, X + СМ + H20 + О —> [X(CN);] + 40H ; Х can be 
(A) Au (В) AgeS 
(C) Sb (D) As 


4.5g of Al (atomic mass = 27 amu) is deposited at cathode from АГ” solution by a certain quantity 

of charge. The correct statement/s is are: 

(A) The volume of Нь produced at 0°C and Тай pressure from Н“ ions in solution by the same 
quantity of charge will be 5.6 /. 

(B) The volume of Н» produced at 0°C and Тай pressure from Н“ ions in solution by the same 
quantity of charge will be 22.4 1. 

(C) The number of moles of Al deposited will be 0.166 moles. 


(D) The number of faraday used for reduction of 1 mole of AI? is ar. 


Which of the following statements are true regarding tetrahedral voids in fcc lattice? 
(A) Tetrahedral voids formed by one corner spheres and three face spheres. 

(B) Two tetrahedral voids can exist on one diagonal body line in fcc cubic. 

(C) Tetrahedral voids are equal to number of spheres involved in body. 

(D) Volume of tetrahedral voids are half of the octahedral voids. 


Which of the following is/are the mixed salts? 
) Rochelle's salt (sodium potassium tartrate) (B) Bleaching powder 
) 


(A 
(C) Calcium hypochlorite (D) Mohr's salt 


Rough work 
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10 


SECTION - C 


(Integer Answer Type) 


This section contains 5 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. 


Freezing point of 0.2 M KCN solution is -0.79С. On adding 0.1 mole of Hg(CN)z to one litre of the 
0.2 M KCN solution, the freezing point of the solution becomes —0.53°C due to the reaction 


Hg(CN)2+mCN > Hg (CN)? . What is the value of m assuming molality 2 molarity? 


In the electrolysis of КІ, 12 is formed at the anode by the reaction; 

2| —> lh + 2e 
After the passage of current of 0.5 ampere for 9650 seconds, 1: formed required 40 ml of 0.1 M 
Ма:б:Оз:5Н:0О solution in the reaction; 


l2 + 2502-->5,0% «2l 
What is the current efficiency? 


What is the oxidation number of Fe in violet coloured complex Na, Fe (СМ), (NO)S| ? 


An alloy of copper, silver and gold is found to have cubic lattice in which Cu atoms constitute 
CCP. If Ag atoms are located at the edge centres and Au atom is present at body centre, the 
alloy will have the formula Cu,AgyAu;. What is the value of X? 


If E? 


== 0 
Ее2+ /Ее | 5V and E. 


= 2V then E? will be. 
еЗ+/Ее2+ the ЕеЗ+ /Fe be 


Rough work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


One Indian, four American men and their wives are to be seated randomly around a circular table. 
Then the conditional probability that the Indian men is seated adjacent to his wife given that each 
American man is seated adjacent to his wife is 


(A) (B) 


(C) (D) 


ом mi 
О01|-« О2|-а 


2. A point P lying inside the curve y = ү2ах – х? is moving such that its shortest distance from the 
curve at any position is greater than its distance from x-axis. The point P enclose a region whose 
area is equal to 

2 2 
na a 
A) — B 2 
(A) 5 (В) 3 
2а? (34-4 2 
С) — D a 
(С) 3 (D) 6 
3. | write a letter to my friend and don’t receive a reply. It is known that one out of m letters does not 
reach its destination. Then probability that my friend received the letter (it is certain that my friend 
would have replied, if he did receive my letter) 
2m-1 т-1 

A) б Б В) = 

A m-1 8) 2т-1 

(С) ШЕТ (О) none of these 
2m +1 

4. If P(a, В, y) be a vertex of an equilateral triangle POR where vertex Q and R аге (-1, 0, 1) and (1, 
0, –1) respectively then P will lie on the plane 
(А) х+у+2+6= 0 (В) 2х + 4у + 32 + 10 = 0 
(С) х-у+2+ 1220 (D x+y+z+3¥V2 = 0 

Rough work 
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5. а and b are non-zero non-collinear vectors such that |а| = 2, 4-0-1 and angle between 
a and Б is 2 If Т is any vector satisfying T-à - 2, Г-0-8, (7 +2a-10b)(Axb)= 4/3 and is 


equal to 7 +24106 = A(àxb), then A = 


1 
A) — B)2 
(A) 5 (8) 
1 
C) — D)4 
(©) 2 (0) 
a? +2™1 4:95- Беат с°+р 
6. If p, q, r are in A.P., then the determinants 2^ +p 2H 4q 2q | is equal to 
a? +2" +p РТ +2q с°-г 
(A) 15 2.2 (B) 0 2 2 2 
(С) ас“ – 2" (D) (а + b^ + c^) – 2"q 
7. The area bounded by the симе у ^ and y + |2 - x| = 2 is 
Х 
(ay 2227 (B) 2 - In 3 
(C) 2 « In 3 (D) none of these 
8. Cards are drawn one by one at random from a well shuffled pack of 52 cards until 2 spades are 
obtained for the first time. The probability that 20 draws are required for this is 
39 13 39 — 13 
(A) - Сав . С, (В) Cis С, 2 
Cig 33 Cig 33 
40 
(C) 208 = (0) попе of these. 
Се 19 
9. Let a plane passes through origin and is parallel to line ‘> = ан - “ such that the 


distance between plane and line is 5/3, then the equation of plane is 


(A) 2х + 2y -z20 (В)х-2у-22-0 
(C) x + 2у + 22 = 0 (0) 2х -2y +2 = 0 
Rough work 
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p q px + qy 
Given q’ - pr < 0, p > 0, then the value of A = q r qx +ry| is 
px+qy qx+ry 0 
(A) 0 (B) positive 
(C) negative (D) а” + pr 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


11. 


A fair coin is tossed n times. Let x = number of times head occurs. If P(x = 4), P (x = 5) and P (x = 
6) are in A.P then the value of n can be 

(A) 7 (B) 
(C) 12 (D) 14 


If p1, po, рз denotes the distance of the plane 2x — Зу + 4z + 2 = 0 from the planes 
2x — Зу + 4z + 6 = 0, 4x – бу + 82 + 3 = 0 and 2x – Зу + 4z — 6 = 0 respectively, then 
(A) рі + 8рг - ps = 0 (B) рз = 16р; 

(C) 8p» = p: (D) p: + 2p2 + Зрз = /29 


The lines whose vector equations аге Т = 2i - 3j +7k+ Ді +р] + 5k) and 


f=1+2j+3k+ и(3ї “рі pk) are perpendicular for all values of à and р, if 


Dic D (B) р--1 
С 1 (D) p=6 


— — 
Finis aa 


p 
p 


The vectors a,b and 6 are of the same length and taken pair wise they form equal angles. If 
8-1-| and b=j+k, the coordinates of с can be 
(A) (1, 0, 1) (В) (-1,1,2) 


14 1 1,9 
x $3] PI (12) 


= 


Rough work 
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15. 


bc ca ab 
For a, b, c non zero real numbers, са ab бс! = 0, then 
ab bc ca 
1. 1 1 1 1 1 
A) —+—+—=0 В) —+—-+—,; =0 
anh a viz oa шыг 
1 1 1 1 1 1 
С) -+—>++— =0 D) —+—,+- =0 
О er ийэ De Uds e 
SECTION - C 
Integer Answer Type 


This section contains 5 questions. The answer to each question is a single digit integer, ranging from 0 
to 9 (both inclusive). 


1. 


If the least value of the area bounded by the line y = mx + 1 and the parabola у = х? + 2x – 3 is a 


where m is a parameter then the value of ас is 


A, B, C and D cut a pack of 52 cards successively in the order given. If the person who cuts a 
spade first receives Rs. 350 and if the expectation of A is X then El is equal to (where [.] 


denotes greatest integer function) 
Angle 0 is made by line of intersection of planes f -(i+2j+3k)=0 and r.(3i «3j -K) 2 O with |, 
where cos0 = Ї , then Ais 


1 


2-2 and 4x + 2y + 4z +7 = 0 in 3 — 


The shortest distance between (1 — х)? + (x - у)? + (у – 2) +2 


dimensional coordinate system is equal to 


If A’ denotes the transpose of matrix А, A'A = | and |A| = 1 then |A — I| must be equal to (where А 
is matrix of order 3) 


Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


From Classroom/Integrated School Programs 7 in Top 20, 23 in Top 100, 54 in Top 300, 106 in Top 500 All India Ranks & 2314 Students from 


FIIT) EE 


J EE(Advanced)- 2014 


ise) 

o 

N 

e ANSWERS, HINTS & SOLUTIONS 

Ф 

Е PART TEST - IV 

> 

5 (Paper - 1) 

ш 

ш 

2 ANSWERS KEY 

x PHYSICS CHEMISTRY MATHEMATICS 

6 

= Q. No. ANSWER ANSWER ANSWER 

3 4 |р D с 

в 

3 2 JA с с 

5 

2 3. B с B 

9 

5 4. С B D 

o 

Е 5, |р B B 

ч 

Е 6 |р в в 

< А C A 

E 7 

2 

= 8. B A B 

t 

5 ә. [р с А 

E 

m 10. |D [e [e 

Бы 

3 11. |A,B,C А, В А, 0 

o 

Б 12. |А,В,С А,В A, B, C, D 

o 

E 13. |A,B,D A,C B,D 

5 

2 14. |А,С,р A,B A,C 

N 

E 15. (А, А, В A, B, C, D 

5 

5 114 2 2 

Е 

Е 2 |2 8 2 

9 

Ф 3. 3 2 2 

9 

S 

о 4 |2 4 2 
5 |5 4 0 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AIITS-PT-IV(Paper-1)-PCM-JEE(Adv)14 


Physics PART - | 


Аф = oF ise 
n 3 


| = lo + lo + 2lo cos[2n + (4л/3)] = lo 


Б?а?у 


Ғ соѕ Ө = + u(mg-F sin Ө) 


22, 


F (cos 0 + u sin Ө) = Вам 


+ umg 


For F to be minimum, tan Ө = u 
umg Вѓа? v 
F min = 


Wu В deu 


-(t-2)j = i - ejllilcos o 
— sin 0 = 1/5 


2x -Š anp = sing - 45 ш = 45/2 [BNr 


45 
4: 35 


> цастай гэ 


0 -402-0->0-20 
= 5° clockwise or 95 clockwise. 
In this case the ray will become horizontal and 


will be reflected along - i 


In both C and D и increases a y is increases. In only B u decreases 
as x increased. 


flens = 285 = 60 ст 
и-1 


p -AD/d = po X 
The position of the central maxima is independent of wavelength used. 
nAD 


d Yn OA 


Yn = 


Section -C 


БЕН 
mg 
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Chemistry PART - 11 
SECTION - A 
NO 
Tl Ы 
ЖЭ” 
HO” “хо?” “он 


There are three Р-О-Р bonds.] 


3. Hardy-Schulze rule 

4. For Zn+2Fe* > 2п* + 2Ее E24, = —0.44 - 0.76 = +ve and hence, the reaction is 
spontaneous. 

5. Lowering, AP œ ‘a’ number of solute particles. 


Hence, НА; is stronger acid than НА; (Given AP; > АР») and pK, « рКа, . 


6. TiO, —>TiCl4 

(+4) (+4) 

No change in oxidation number takes place. 
7. (X) is KI. 

Г + Ag! —— Agl 


(Yellow ppt.) 
(insoluble in NH4OH) 


CuSO, + 2KI—— Cul, - K,SO, 
(X) 


Brown ppt. 
Na,S,0, + l> ——Na,S,0, + 2Nal 
Hence, (C). 
8. Milliequivalents of NaOH = 28.5 x 0.125 = 3.5625 milliequivalents 
Milliequivalents of NaOH = Milliequivalents of salt 
3.5625 = а 
[52 +6 x18 + 35.5 х3|х1000 x charge 
Charge = +3 


So, formula = [Cr(H;O)s P * +3CI-, i.e. [Cr(H20)¢]Cls 


10. 4Fe3t +K,[Fe(CN),] —— Fe, [Fe(CN), ], 


Prussian blue 
1. Pota = POXg + PPX 
total B^B TAT 
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= 42x1436x2 = 38 mm. 
3 3 


РуҮв = P? х Ха; Where Үр is the mole fraction of Benzene is vapour phase. 


38x Үд = 14 
_14_ 7 
B 38 19` 


In the given reaction ‘X’ can be Au and AgS. 
4Au + 8CN + 2H;0 + О; —> 4Au(CN); + 4OH^ 


2А0:5 + СМ + 2H2O + О2--> 4Ag(CN)z +4OH + 2S 


AI? + Зе > Al 


Number of moles of Al produced = = 0.166 
Number of moles of electrons used = 3 x 0.166 


Н*+е > t. 
2 
Number of moles of H» produced = 5x3x0.168 


Volume of Н produced = 1.5 x 0.166 x 22.4 [= 5.57 = 5.6 І 


Rochelle salt (sodium potassium tartrate) and bleaching powder (calcium chloride hypochlorite) 
are mixed salts. Calcium hypochlorite is a simple salt. Mohr's salt |Евё5О, (МН, )250О,.6Н:0)1 is a 


double salt. 
SECTION - C 


беби Кий Кс A 
04 4 
Hg(CN); + mCN' —o Hg (CN)$.» 


0.1 0.2 0 
0 (0.2 — 0.1m) 0.1 
Now, Molarity of K* = 0.2 M 
Molarity of CN = (0.2 — 0.1m) M 
Molarity of complex = 0.1 M 
0.53 = K; (0.2 + 0.2 — 0.1m + 0.1) = Kr (0.5 — 0.1m) 


> 0.53 = 2 (0.5 — 0.1m) 2 2.1 = 3.5 - 0.7m 


=> 0.7m=1.4 > т-2. 
MV 5 0.1x 40 24 x 10? 
1000 1000 
2. Number of moles of 1 = 2 x 107 
Mass of 1 = 2 x 10? x 254g 


Number of moles of hypo = 
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ixtxE 
~ 96500 
2x10? x 254 = ix 9650 х 127 
96500 
i = 0.04 ampere 


Current efficiency = 0.04 100 = 8%. 
0.50 


Бе?" +2e —— Fe(s); E? =8V 


м 
-— 
-- 


Бе?" +e ——+Fe**; E?-2V 
Equation (1) + (2): 
Ғе?” +3e —— Fe(s); E? = xV (let) 


Hence, 3X2 2 х 5 + 2 
X=4 


тә 
xr 


— — —Q—— ————MS——PM—ÁÁM— BÁ—YHáÀ QM Á———Pn—— 
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Mathematics PART - 111 


1. E: Indian is seated adjacent to his wife 
A: American are seated adjacent to their wives 


2. у= V2ax-x? > (х – а)? + у? = а? 
Let P(h, К) be a point then BP > PN 


For the boundary condition BP = PN = k B 
2 


Now AP = a—k= ү(һ-а)? +k? эк=п-5- 
а 


2 
г. boundary of the region is y = x ЕА 


2а 
а 2 2 
required area = ДЕ - в = AUN 
Я 2а 3 
m-1 1 
xc 
3 — m m Mi 
Dp Be. 2m -1 
m m m 
4. QR-24/2 = OP- 6. 
5. Let F 2 aá « pb A (xb) 
= 40+ В = 2 
аіѕо о + В = 8 
л а= -2, В = 10 
also à = 2 
now f - 2áà -10b = 2(àxb) =2. 
6. Applying В; > Ri – Аз апа 29 = p«r 
271—2" Ер DIO. BUE N p+r 2 +p phe +д p+r 
2" +p gni yq ptr|=| 2" +р 285 4q р-г|-0. 


a? eu 24:24 c*-T |а £2" +p Батаа c^-r 


7. Area = |х 2. (а x Za = 4—27. 
x x 
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20 cards are required for 2 spades means in 19 draws there is only one spade and 20" card is a 
spade. 
— The order 18 cards are drawn from non-spades card and 1 card is drawn from 13 spades. 
39 13 
2. Required probability = үш [= 


Qm 33 А 


Let the equation of plane passing through origin is Іх + my + nz = 0 


where І, m, n are direction cosines, then I^ + m? +n? = 1 ...(i) 
The given line is parallel to the plane, then 2I - m – 2n = 0 (ii) 
The distance between line and plane is 5/8, then | - 3m – п = 5/3 ...(iii) 


From (i), (ii) and (iii), we get equation of plane are 
X-2y + 2z = 0 апа 2x + 2y -z = 0. 
Applying Аз > Rs — xR; – УВ 
р д px + qy 
А-( r qx «ry 
0 0 -(рх? + 2аху + гу?) 
(d^ — pr)(px* + 2gxy + ry?) < 0. 
2P (x = 5) = P(x = 4) + P(x = 6) 
"С, " "С, 
"C, "С; 


2= = п= 7, 14 


Since all planes are parallel 


РЕТТЕН: 
U weg. ^ 2287777 og 


Given lines are perpendicular if 2i +pj+5k and 3i -pj +рк are perpendicular. 
=> 2.3 + p(-p) + 5р=0=р= –1, 6 


Leté = суі +C) - ck. Then |6|- V2 2 Jc? +с,2 +03? (1) 


. ab 1,1 ас сус; 
lájb] 2 2 |falic| 22 
1 06 _ C2+C3 
2 |Б||б| 2 
From (1) 

2-(1- суа co” + (1 – со)? 
->3с2-4с-0 


— Су + Со = 1 


=> Сә + Сз = 1 


4 
=> C2 = 0 Or C2 = 3 


Therefore, the points are (1, 0, 1) and - 
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SECTION 


В 
А= Гб -y2 ) dx where о, В are the 


roots of x? + 2x – 3 = mx + 1, on solving 
we will get 
1 (m? — 4m + 20): Hence a = = 
83:22 
32 


E = even of any one cutting a spade in one cut 
n(E) = С; 
n(S) = °C, 
P(E) = 1/4 =p, P(E) =q 
Probability of a winning = p + адар + qqqqqqp+ 
р _ 64 
7 1-q° 7175 
64 
175 
3, 


[Т 


Leta=1-x 
b=x-y 
с-у-2 
d=z 


À = 350 x = 128 


1 


4 


thena-bec«d-1anda + 62 + с? + д? = 


So the distance from the point (334) 
424 


from the plane 4x + 2y + 42 + 7 = 0 іѕ 6 


|А – | = |А – А" 

АА’ -A| (|AB| = |A| |B) 

[= А] =—|А'—||[=—|А—||'=—|А—|| 
= |А -11= 0 


3-1-1-7 | 


-C 


- с)? + (a – 9)? + (b- с)? + (b-d)* + (c- 4)? = 0 


2 
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PART TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 198 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 14) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (15 to 20) contains 6 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


/Integrated School Programs & 3723 Students from All Programs have been Awarded a Rank in JEE (Advanced), 2013 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A man in a boat is looking at the bottom of a lake of depth H. What will be he apparent depth of 
the lake if the line of vision of man forms an angle r with the vertical 
(A) (H/u) sec r (В) H/u 
H cos’ r 
(С) 


н 1— (sin? г/и2)” 


(D) None of these 


In a three dimensional coordinate system (OXYZ), a concave mirror 
of radius of curvature 40 cm is placed at x = 80 cm. An object placed 


at origin is given a velocity v, = (9i 6j 3k) cm/s. Find out the 
magnitude of velocity of its image. 


(А) 446 cm/s (B) 46 cm/s 
(C) x cm/s (D) None of these 


It is desired to have a combination of two lenses placed very close to each other such that 
effective focal length of the combination for all the colours is same then 

(A) Both must be biconvex lenses 

(B) Both must be biconcave lenses 

(C) At least one lens must be plano-concave lens 

(D) If one lens is a converging lens then the other must be a diverging lens 


For an equilateral prism, it is observed that when a ray strikes grazingly at one face it emerges 
grazingly at the other. Its refractive index will be 


B) 
2 (8) 5 


(C) 2 (D) Data not sufficient 


Space for rough work 
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5. In a standard Young's double slit experiment performed with light of a single wavelength, it is 
observed that the difference between the intensity at the maximum and the minimum is (1/3) of 
the maximum intensity. If this is due to a difference in the amplitude of the light waves emerging 
from each slit, the ratio of the amplitudes is 


(A) 3:2 (в) V3 : V2 


(C) 2:1 (D) none of these 


6. If a physical quantity A associated with a hydrogen atom satisfies: 


^ - constant, where r is the radius of the electronic orbit of the hydrogen atom (not necessarily 
r 

in the ground state), then A could be 

(A) wavelength of emitted radiation from the state 

(B) frequency emitted radiation from the state 

(C) Angular momentum of a revolving electron in the state 

(D) Energy of the emitted radiation from the state 


7. In a series LCR circuit, the frequencies f, and fz at which the current amplitude falls to 1/V2 of the 
current amplitude at resonance are separated by frequency interval 
(A) R/L (В) 2x JLC 
(С) 41С (D) RC 

8. Two indentical glass plates are kept close and parallel to each other. Each glass plate reflectes 


20 percent of light incident on it and rest is transmitted. The ratio of the minimum and maximum 
intensities in the interference pattern formed by the two beams obtained after one reflection at 


each plate is 
1 1 
A)— B) — 
(А) 55 (B) 25 
1 1 
С)-- р) — 
(© еа (D) si 


Space for rough work 
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Linked Comprehension Type 


This section contains 3 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Questions 9 and 10 


A very long solid conducting cylinder of radius R is placed in a constant and uniform (s 
magnetic field B which is parallel to the axis of the cylinder. Now the cylinder is rotated Do 
with a constant angular velocity o as shown in the figure. Electronic charge and mass C «83 
can be taken as e and m respectively. 


9. The electric field inside the cylinder as a function of radial distance r is 
та» то»? 
А) Е()- | оВ- r B) E(r) = ——r 
(A) E(r) (o 9) (В) E(r) 5 E M 
2 [ 
(C) Ер) = oBr (0) E0) = өв." 
10. The potential difference between the axis of the cylinder and circumference is 
2 2 2ру2 
(А) АУ- [og.. Tn KE (By aye, DO 
2 2 
2 2 
{б AM S SR (D) AV = (вв шо ЇЕ 
2 е /2 


Space for rough work 
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Paragraph for Question Nos. 11 to 12 


A straight resistanceless conductor of mass m is placed on two parallel resistance 


less smooth rails as shown in the figure. Distance between both the rails is /. 


оӨ 


Leftmost ends of both the rails is shorted with the help of а capacitor C. The 
conductor is joined to a non-conducting ideal spring of spring constant k which is 
fixed to a rigid support. The whole system is placed in a static magnetic field B 
which is directed into the plane of the paper. 


Now the conductor is shifted to right by a distance хо to compress the spring and the conductor is 


released from the position. 


11. 


Find the least time to reach the conductor to its original position, where the spring was 


undeformed. 


x im- CB?/? x Im 
(A) DAPT TEC T (B) x Im 

т |CB'/? x }m+CB?é? 
(C) 2N k (D) D k 


Find the maximum speed of the conductor. 


k k 
(А) Хау m +СВ°{° (8) ыг m - CB*/* 
к k 
шн |с 0) Sloper 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


Uranium 251) is an unstable nucleus. It decays to Thorium 2978, which is again an unstable nuclei 


which further decays to 2 Pa. Such decay is called successive disintegration. Let 2381) is called as A of 


decay constant 24 апа 25 Th is called as B of decay constant X? and stable nuclei 2“Ра is named as C. 


Here A is called parent nucleus and B is called daughter nucleus of A. Any two adjacent nuclei may be 
consider parent or daughter nuclei. Suppose М, № and Мә are number of nuclei A, В and C respectively 
at time t which undergoes decay. Then we can write 

А ВС 


Rate of disintegration of A = gui —N, 
dt 


Rate of disintegration of B = —X3N» and net rate of formation of B = Pi = №№ — ХАМ 


: NE N 
Rate of formation of nuclei C is equal to ы AN, 
dt 


If at t = 0, there аге No number of nuclei of A, where as nuclei B and C are absent in the sample answer 
the following questions 


13. Number of nuclei of B at any timetis 
Nov : МА : Р 
(А) 2071 (ем өм) (В) 0^2 (ь! gout) 
№, — Ay М» — À 
МА с М), 1 
(C) — (e™t сэ) (D) 0^2 (ь 4 gt) 
М = №, №, — А, 
14. Number of nuclei of nuclei C at time t is 
3, 3, 
(А) No 1+ Хх е М е^ (В) 2 1 е 2 2d 
№, — Ay №, = Ài № = Ay №, = Ay 
À , , 3, 3, 
(C) N, 1 (e^ = e^) (D) N, 1 е^ 2 e^t 1 
М — Ay № = Ay №, = А; 


Multiple Correct Answer(s) Type 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


15. Choose correct statement regarding X-ray 
(A) If the target material in a Coolidge tube is changed keeping the acceleration voltage constant, 
the minimum wavelength of the X-rays produced will change. 
(B) X-ray do not get deflected on application of electric or magnetic fields. 
(C) X-ray can ionize a gas. 
(D) X-ray can be reflected, refracted, diffracted and polarized under suitable condition. 


Space for rough work 
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16. 


20. 


Choose the correct statement(s) 

(A) The density of nuclear matter is independent of the size of the nucleus. 

(B) The binding energy per nucleon, for nuclei of middle mass numbers, is about 8 MeV. 
(C) A free neutron is unstable. 

(D) A free proton is stable. 


A lens of focal length ' is placed in between an object and screen at a distance 'D'. The lens 
forms two real images of object on the screen for two of its different positions, a distance 'x' apart. 
The two real images have magnifications m, and m» respectively (m, > m2). Then 


(А) Т=—^ 
m, -M2 
D? xt 
ар 


(В) mime = 1 


(С) f 


(D) D 2 4f. 


A thin paper of thickness 0.02 mm having refractive index 1.45 is pasted across one of the slits in 

a Young's double slit experiment. The paper transmits 4/9 of light falling on it. 

(Алт = 600 пт). 

(А) Amplitude of light wave transmitted through the paper will be 2/3 times that of incident wave. 

(B) The ratio of maximum and minimum intensity in the fringe pattern will be 25. 

(C) The total number of fringe crossing the centre if an identical paper is pasted on the other slit 
is 15. 

(D) The ratio of maximum and minimum intensity in the pattern will be 5. 


A neutron having kinetic energy E collides head on with a stationary hydrogen atom in ground 
state, which is initially at rest but free to move. Assume the mass of the neutron to be equal to 
that of H atom. Use the energy of the nth state for H atom as E4 -- 13.6eV; Eo =-3.4eV; Ез = 
—1.5eV. (whether collision is elastic or inelastic, depends on the energy of the neutron, and in 
case of elastic collision they can be treated as ordinary particles) now choose the correct options: 
(A) The collision will be perfectly elastic if E is less than 20.4 eV. 

(B) If E = 24.2 eV, the H atom may get excited to n = 4. 

(C) If E « 20.4eV the kinetic energy of the neutron will become zero after the collision. 

(D) If E > 20.4eV the kinetic energy of the neutron will become zero after the collision. 


A ray of light travelling in air falls on the surface of water in such a way that the reflected ray is 
completely plane polarised. The refractive index of water for the given ray is 4/3. Choose the 
correct option/options. 

(A) The maximum angular deviation of the ray is 74? 

(B) The minimum angular deviation of the ray is 16? 

(C) The maximum angular deviation of the ray is 106? 

(D) The minimum angular deviation of the ray 106? 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only one is correct. 


1. 


A crystal is made of particles A, B and C. A forms FCC packing B occupies all octahedral voids of 
A and C occupies all tetrahedral void of A. If all the particles along one body diagonal are 
removed them the formula of the crystal would be 


(А) АВС» (В) A;BC; 
(С) AsBaCs (D) AsBuCg 
2. Blister copper is 
(A) ore of Cu (B) pure Cu 
(C) alloy of Cu (D) Cu containing 2% impurity 
3. Н,50, is added while preparing a standard solution of Mohr’ salt to prevent 
(A) hydration (B) reduction 
(C) hydrolysis (D) complex formation 
4. In the reaction, the products P and Q are 
Au + HCI+HNO, — P+ Q-- HO 
(A) HAuCly, NO2 (B) AuCls, NO2 
(C) AuCls, М:О, (D) НАчСІ,, N2Os 
5. Which of the following can be separated by H5S in dil НСІ? 
() Bi**Mn* (1) AlS*Hg?* 
(iii) Zn^*Cu** (iv) Ni?*Cu?* 
(A) (i) and (ii) (B) (i) and (iii) 
(C) (i), (ii), (iii) (D) All 
Rough work 
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6. The vapour pressure of a solution of 6.69 gm of Ca(NO3)2 in 100 gm water is 746.9 torr at 373 K. 
What is degree of dissociation of the salt? 
(A) 0.68 (B) 0.32 
(C) 0.18 (D) 0.46 
7. Consider the given data: 
Half — cell reaction standard reduction potential E? (volts) 
1. Cr207° + 14H* + 6e === 2Cr* + 7Н;О 1.33V 
2. Cr’ +30 = Сг -0.74V 
з. Cu’+e = Cu 0.52 V 
4. Cu*42e === Cu 0.34 V 


The numerical value of the standard cell potential for the reaction 
20,5) + Зои ела 2Cr” ao + ЗСц) is 


(A) - 1.08 volts (B) - 0.40 volts 
(B) 1.08 volts (D) 2.50 volts 
8. The product of reaction of an aqueous solution of Bi** salt with sodium thiosulphate gives 
(А) Bi2Ss (B) М№аз[Ві(50з)з] 
(C) Ма ВЦ5:О)2| (D) ІВі:(5:Оз) СІ» 
Rough work 
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Linked Comprehension Type 


This section contains 3 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for question Nos 9 to 10 


The electrical energy produced by a galvanic cell is given by the product of its electromotive force and the 
quantity of electricity which passes. Till about the middle of the nineteenth century it was generally 
believed that electrical energy of a reversible cell originated from the decrease in the enthalpy (—AH) of 
the cell reaction. This view received support from the fact that the enthalpy change of the reaction 


Zn(s) + Си (ай) - Zn**(aq) + Cu(s) 
taking place in the Daniell cell is about 210,000 joules which is very close to the electrical energy of the 
cell viz., 212,300 joules, as calculated above. However, towards the close of the century, it was pointed 
out by Gibbs, and independently by Helmholtz, that the electrical energy of a reversible cell originates 
from the free energy decrease (—AG) of reaction occurring in the cell. Suppose in a particular cell reaction, 
nis the number of electrons liberated at one electrode (or taken up at the other electrode), then evidently, 
n faradays (nF coulombs) of electricity will be generated in the complete cell reaction. If, for the sake of 
simplicity, the EMF of the cell, viz., Есе is denoted by E, then 
Electrical energy produced by the cell = nFE 


Hence, -AG - nFE 
Read the following paragraph and answer the questions given below: 


9. In the Daniell cell, the EMF is 1.10 volts. The cell reaction involves liberation as well as taking up 
of 2 moles of electrons. What will be the electrical energy generated in the cell for the complete 
cell reaction 
(A)106, 150 joule (B) 212, 300 joule 
(C) 53, 075 joule (D) None of these 

10. For the Daniel cell involving the cell reaction, 


Zn(s) + Cu**(aqg) —> Zn**(aq) + Cu(s) 
The standard free energies of formation of Zn(s), Cu(s), Cu^(aq) and Zn^(aq) аге 
0, 0, 64.4 kJ mol! and —154.0 kJ тог", respectively. Calculate the standard EMF of the cell. 


(A) 1.13 volt (B) 2.10 volt 
(C) 0.5 volt (D) 1.95 volt 
Rough work 
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Paragraph for question Nos 11 to 12 


Addition of non-volatile solute always lowers the vapour pressure of solvent, therefore, it will be in 
equilibrium with solid phase at a lower pressure and hence at a lower temperature, the difference 
between the freezing points of the pure solvent and its solution is called depression of freezing point. The 
depression in freezing point when 1 mol of solute is dissolved in 1000 gm of solvent is called molal 
freezing point depression constant (Кі). The value of К; for H2O is 1.86 К тог ко. To understand this, a 
solution of 25% (w/w) MgCl» containing impurity of the chloride of a trivalent metal M having atomic mass 
43.5 gm (24% by weight of MgCl;) has been prepared. In this solution MgCl» is completely dissociated. 
On the other hand only 50% dissociation of МС» takes place and molality is approximately equal to 
molarity. 

Read the following paragraph and answer the questions given below: 


11. Depression in freezing point of the solution is 
(A) 17.36 K (B) 13.02 K 
(C) 14.88 K (D) 12.42 K 
12. If the solution is cooled to —21.7?C, what weight of ice will be formed? 
(A) 15 gm (B) 60 gm 
(C) 40 gm (D) 51 gm 


Paragraph for Question Nos. 13 to 14 


One pungent colourless gas "A" and another colourless gas "B" both are soluble in water, produce a solid 
substance "C". At high temperature when gas "A" is passed through heated sodium a solid substance "D" 
and Н» gas is produced. When aqueous solution of “В” is added to a solution of AgNO; a white precipitate 
of "E" is obtained. 

Read the above paragraph carefully and answer the questions given below it: 


13. Pungent colourless gas A is: 
(A) HCI (B) NH3 
(C) PHs (D) H2S 
14. After the reaction of A and B, compound C is formed; compound C is 
(A) NHo2NH? (B) NH,CI 
(C) HS + Cle (D) PH4CI 
Rough work 
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Multiple Correct Answers Type 


This section contains 6 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


15. 


20. 


Cataphoresis is the process used for the coagulation of colloids. It can be used for 


(A) colloids having positive charge (B) colloids having negative charge 
(C) lyophilic colloids (D) All of the above 

The solid compound SiO; exist in the forms of 

(A) crystalline in quartz (B) amorphous in quartz 

(C) amorphous in silica glass (D) crystalline in silica glass 


GivenE? , = 0.80V, E? = —237V,E? >, — 0.34V, E? =0.79V. Which of the 
Ag'|Ag M Си” |Си H 


927|М9 927 |Hg 
following statement(s) is/are incorrect? 

(A) AgNO; can be stored in copper vessel. 

(B) Cu(NO3)e can be stored in magnesium vessel. 

(C) CuCl; can be stored in silver vessel. 
(D) 


HgClə can be stored in copper vessel. 


Identify the correct statement(s) 

(A) 1 M NaCl has higher freezing point than 1 M glucose solution. 

(B) 1 M NaCl solution has almost same boiling point as 1 M KCI solution, assuming 100% 
ionisation. 

(C) Apparent molecular weight of NaCl will be less than 58.5 in water because it undergoes 
dissociation. 

(D) ¿= 1 when acetic acid is dissolved in benzene. 


Which of the following is/are true? 

(A) All halogens exist as diatomic gaseous molecules at ordinary temperature 
(B) bromine dissolves in chloroform imparting blue colour 

(C) chlorine monoxide is evolved when KCIO; is treated with conc. HSO, 

(D) chloride ion is confirmed by chromyl chloride test 


hich of the following is/are correct for lyophillic aquasols? 
) Its surface tension is lower than that of НО. 

) Its viscosity is higher than that of water. 

) Colloidal silver 

) Colloidal antimony 


Rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Two squares are chosen from the squares of an ordinary chess board. It is given that the 
selected square do not belong to the same row or column. The probability that the chosen 
squares are of same column is equal to 


a 2 (8) = 
с) 5 (0) 5 
2. Area bounded by the curve у = sinx, y = cosx, x = — л х = 2л 
ВЕ ЕШ) ҚА 
Ms D) 4454 [os 
3. х) =x - 1 and g(x) = |f((x|) — 2], then the area bounded by y = g(x) and the curve x? - 4y + 8 = 
0 is equal to 
A) =(4v2 -5) (B) s (v2 -3) 
о (42-3) (D) =(4v2 -5) 


Rough work 
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Let а= аі +а,| +а;к, b =b,i - bj b4k апас =c,i+c,j+c3k be three non-zero vectors such 
that с is a unit vector perpendicular to vectors à and Б. If the angle between à and b is е? 


2 


а: а аз 
then |b; б, 0,4| is equal to 

Сү Са C3 
(A) 0 (B) 1 

11-12-12 3,421:2:42 
С)-4а b D) —|а| Ibl С 
(c) zia bi (D) 7af lbi le 


Shortest distance between the lines Т = (14-2) -2K)-A(j «K) and r =(i-j-k)+u(j+k);a, ue 
R' is 


1 2 

(A) 58 (B) 3 
4 

(С) 42 (D) В 


Тһе area bounded by the curve y ^ and y + |2 - x| = 2 is 
X 


(ay 4 527 (B) 2-In3 


(C) 2 « In 3 (D) none of these 


The probability that the length of a randomly chosen chord of a circle lies between 2 апа > of 


its diameter is 


5 1 
A) — B) — 
ШЕТ: (B) 16 

1 5 
C) — р) > 
© 2 (D) = 

Rough work 
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а°+2"1+2р b* 4 O24 2а. с°+р 


8. If p, q, r are in A.P., then the determinants 2^ +p 2H 4q 2q | is equal to 
a? +2" +p peser +2q с°-г 
(A) 1 (B) 0 
(С) a?p?c? – 2" (D) (a? 4 b? + c?) – 2"4 


Comprehension Type 


This section contains 3 paragraphs. Based upon the paragraph 2 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY ONE IS 
CORRECT. 


Paragraph for Question Nos. 09 to 10 


Read the following write up carefully and answer the following questions: 


Two lines whose equations are Sot ee fei РЕ and х біз ы ме lie in the same plane, 
3 n 3 2 3 
then 
9. Point of intersection of the lines lies on 
(A) Sx +у+2 = 20 (В) Зх +y+z=25 
(С) Зх + 2y +2 = 24 (0) none of these 
10. Equation of plane containing both lines is 
(A) x + 5y – 3z = 10 (B) x + бу + 5z = 20 
(C) x + 6y - 5z = 10 (D) none of these 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
A 3 x З determinant has its entries 1 or —1. The number of such determinant is 2? = 512. We will call a 
3 x 3 determinant with entries 1 or -1 as minus special if product of elements of any rows or any column 


1-1 1 
is -1forexample |1 1 -41 isa minus special determinant. 
-1 1 1 
11. The number of n x n minus special determinant must be 
(A) om (B) 21-17 
2 res 
(C) om (D) 13n* -37n +26 
n 
12. The minimum value of 3 x 3 minus special determinant is 
(A) -2 (B) -4 
(C) -6 (D) 0 


Rough work 
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Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
If Ay, A2,.....,An are mutually exclusive and exhaustive events and A is an event which together with one 
of A4, Az....., As, then P(A) = P(A;).P(A/A;) + P(A2) . P(A/A2) + ....+P(An) . Р(А/А;). 


13. 


A ball is drawn from a box containing 8 white and 12 green balls and kept aside. The probability 
that another ball drawn is green is 


(A) (B) 


(C) (D) 


ala 01| > 
сл| о ofp 


А lot contains 20 articles. The probabilities that the lot contains exactly 2 and 3 defective articles 
are 0.4 and 0.6 respectively. Articles are drawn from the lot at random one by one without 
replacement and tried till all the defective are found. Then the probability that the testing producer 
ends at the 12" testing is 


1 98 
A) — B) —— 
шаг 8) 1ө00 
101 99 
(G) ааа (Б) oS 
1900 1900 


Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


15. If A and B are two independent events such that P(A) -5 , P(B) -1 , then 
3 1 
(A) P(A o В) Эс (В) Р(А/В) - Э 
(С) Р(А/А UB) =~ 0) 8(228)-0 
6 AB 
16. If A and B are two events such that P(A) = — and P(B) = —, then 
2 1 
(А) P(A o В) 2 3 (В) P(A 4B’) < 3 
(с) 1 <р(АлВв)<1 (D) 1 <P(A' aB) < 1 
6 2 6 2 
Rough work 
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17. Let à, b, © are 3 vectors such that à-à - bb - €-€ and là-bl +156 «Ié- af = 27 then 
(A) a, b, © are necessarily coplanar 
(B) à, b, € represents sides of a triangle in magnitude of direction 
(C) 4-b6+b-€+6-a has the least value 
(D) а, b, 6 represents mutually orthogonal vectors 
18. Let E and F are independent event then 
(A) E, F are mutually exclusive (B) E, F are independent 
(C) E, F are independent (D) iB PE) = 
19. Let PN be the perpendicular from the point P(1, 2, 3) to xy-plane. If OP makes an angle a with 
positive direction of the z-axis апа ON makes an angle В with the +ve direction of x-axis, where 
O is the origin (a and p are acute angle), then 
2 1 
A) sina sinß = —— B) cosacosß = —— 
(A) 8-77 (B) B= 
(C) tana = 2 (D) tan B =2 
20. Let à and b are two given perpendicular vectors, which are non-zero. A vector F satisfying the 
equation f xb = à, can be 
ab- 2X2 (B) 25 8X? 
5 5 
(C) ЕБ _ zu (D) @ Ш а 
5 5 
Rough work 
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Physics PART - | 
2 
2. Vix = s 
vye- ESS 
IY Т ov» 12 и OZ 
3 © E 0 
[f f 
р _ 511909 | 
| sin30° 
1 2 
5. Ітах-ітіп = 3 Imax => тіп 3 Imax 
| A+A y 
Further, -1 4 1 Э 
Гей А, ы А, 
6. A = Сут 
from Bohr's theory mvr = constant 
and v ос 2: 
Jr 
2. Love 
Ais angular momentum 
7 Q- өд. c, 
R 2ло 


240 = R/L = f; — fe 


я lus _ (А,-А„)° -[@2-016] -(1) > 
| 0.2+0.16 9) 81 


9-10. Consider the force on electron eorB — eE = mo*r 


2 
Ее CES 
e 


2 2 
AV = ов Tn > 


Considering a Gaussian surface of cylindrical shape having length /, inner radius r and outer 
radius (r + dr) 


(Е + dE)2aré - (Е)2лг/ = p2nr(dr 
8, 
2 
p dE NUS 
& dr e 


Жэ 
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11-12. From conservation of energy 
2 
a, 1 уд + 1 куё =E , where q = CB/v 
2C 2 2 
50:106097 
аї dt 


After differentiating 
ах” dv 


= x 
dt? m + CB? /? 


Х-Х cos e) 
= xo C93 Vim + CB? 


v= ЭХ and q = CB/v 
dt 


р-Х D-X 
> у MEE 
2 2 
2 2 
and P 23 
4D 
р-Х D-X 
je pits 
D-X D«X 
18. Io (а, i а, j* 
lin (a, -а,)? 
8, 1, 4 2 


| пах = 25 
Imin 
If an identical paper is pasted across second slit shifted C.B.F. will back in central point. 
tD 
shift = (u — 1) — 
(8-1) 
fringe width = m 
shift (и = 1)t -15 


Ё fringe width EE 


19. Energy available for excitation = E/2 
. if E < 20.4 eV excitation will not take place. 
For E « 20.4 eV collistion is perfectly elastic and neutron must come to rest. 
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Chemistry PART - II 
SECTION - A 
1. Number of 'A' particles per unit cell — : х8- : x6=4 


Number of octahedral voids = Number of B particles = 4 

Number of tetrahedral voids = Number of С particles = 2 х 4 = 8 

Hence formula = А„В„С» = АВС» 

When all particles along one body diagonal are removed two A atoms from corners are removed. 


1 1 3 15 
Hence new ‘A’ particles = =х6 + =6 = = +3 = 
Р d'a) e ug 
Number of B particles = 3 
Number of C particles = 6 
Hence new formula = А 45B3C6 
4 
AsB4Cg 
2. 98% pure copper is called blister copper. 
3. FeSO, + 2H,0 —— Fe(OH), +H,SO, 


Addition of Н,50О, to this solution reverses the hydrolysis of FeSO,. 


4. The reaction is Au + 4HCI+ ЗНМО; — HAuCl, + ЗМО, + ЗН,О 
5. Solution ВІЗ" will form black precipitate where as Мп?” does not in acidic medium due to higher 
Ksp value. 


Hg” gets precipitate ав HgS but АГ” does not. 
Си?" gets precipitated as CuS(black) whereas Zn™ and Ni** does not precipitated in acidic 


medium. 
6. Ca(NO,), = Ca** + 2NO, 
1-о 5 20. 


Р-Р | 6.69/164 | 
Р” 6.69 100 


164 18 
760 -746.9 _ i(0.00729) 
760 
асе ж 
1-а 
a = 0.68 
7. The half — cell reactions of the given cell will be 


Cr——— Cr**+3e E°=0.74V 
Cu 4 2e —— Си Е°=0.34\/ 
2. Есеп = 0.74+0.34 = 1.08V 
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[Bi(S;O4)4- + ЗН,О —— BiS; + 3H,SO, 


AG= -nFE 
= —2 x 96500 x 1.1 
= 212300 J 


(AG?)g = (G°)p – (@°)һ 

= —154 — 64.4 = 218.4 kJ. 

AG? = -nFE? 

-218.4 x 10? = -2 x 96500 x E? 
E° = 1.13 V. 


Let the solution is 100 gm 
- 25gmisimpure MgCl; (MgCl; + MCls) 


6 gm is МО, 
AT; = ixk, xm 
= 1.86x 5 12: uus 
Ms MgClo Ms MClg Wa 
= 1.86 х [ax] | [25x 2 | MU 
95 150 75 
1000 


= 1.86 x (0.6 + 0.1) x —— 
75 
AT, = 17.36 K 


At —21.7?C amount of solvent can be calculated as 


223 | [25x 6 | 128 
95 150 Wa 


21.7= 1.86х 


Wa = 60 gm 
Amount of ice formed = 75 — 60 = 15 gm. 


Cataphoresis is the process used for coagulation of colloids in which +ve particles move towards 
—ve pole and ~ve particles move towards +ve pole in the presence of electric field. 


SiO» has different molecular arrangements in different forms. 


Molecular wt. theoretical 
Molecular wt. experimental 


More is value of i lesser will be freezing point of solution and i = 


The first statement is false because Р and СІ are gases, Br» is liquid while 12 is a solid. Bromine 
dissolves in chloroform imparting reddish-brown colour. Chlorine dioxide is evolved when KCIO3 
is treated with conc. Н25О, 


Surface tension of lyophilic aquasols is lower than that due to force of attraction between 
dispersed phase and dispersion medium. 
Its viscosity is higher due to force of attraction between dispersed phase and dispersion medium. 


— —— ——— Ú 3 ļý 
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Mathematics PART - Ill 

1. Let the first chosen square is white. Then the total number of squares which do not belong to the 
same row/column are 49 of them Bs are white and 24 are black. 
Thus corresponding probability = — 525 


If first square is black, then corresponding probability = 2.25 
1-25. 1:25 25 


Thus required probability = —. : 
Be EPO УЕ оле » 4g. 49 


2n 
2. = | Біпх- -oosxlax = 442 УЫ, 
-л/3 
a^ a.b o 
А Я ) 205 1-12 1121-12 
4. The given determinant is equal to |a-b Б о = rus Б. 
0 0 1 


6. Area = | х 3413 x 2 вх - =”. 
X 2 X 


Уз 


2 


7. If | is the length of chord, r the distance of the mid point of chord from the 
centre and a is radius of given circle. 
r-acoso 


| = 2а ѕіп Ө 4 


= 2а < 2а біп Ө < 9 94 
3 6 
ШИГЭЭ л 

6 3 


-. The given condition is satisfied if the mid point of the chord lies within the region between the 


Ч ang 36. 


concentric circles of radius —— and — 


pi di t 
9 36 4 


Area of circular angular 
Area of given circle 
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Applying В; > R; – Аз апа 2q=p+r 
ОП ат ру тне араа. p+r 2° +p on +q pur 
2" +р 2H 4q р+г| = | 2" +p 2™ 4q р+г|=0. 


а^2+2"+р БТН 04. с^-| „Ја 3: 2" «p 52 +2"! +2q с°-г 


Point of intersection is (5, 5, 5). 


Equation of plane containing both the lines 
x-3 у-2 2-1 
2 3 4 |-0->х-б6у-52- 10. 
3 2 3 


(Cy гэг Цол = ЕР 


8 12 12 11 3 
2019 2019 5 


Required probability = 


2 18 3 17 
Required probability = 2 zs STI PEE он C, 1_ 99 
5 С, 9 5 C, 9 1900 

A, B, C, D are independent events 
5/Р(АлчВу х ang Pe) EPA 

2.5 10 2 
Also P(A U B) = P(A) + P(B) -P(A n B) = 14 1-.1.-8 

2 5 10 5 


opp жон ЕЕ АМО Po 12 в 
P(A UB) P(AUB) 3/5 6 


P(A UB) = P(A) + P(B) -P(A В) = 2+2 -P(A n B) = = -P(A n B) 


Babee =] БР (8:5 Бевза) 


» +b 4620s b Hel x9: 


Let OP =r 

->1-гбіп acos В 4440) 
2=rsinasinB ...(ii) 
З= гсоѕ а (й) 


Squaring and adding, we get 
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r-14 
=r=+V14 ...(iv) 
Using (i), (ii), (iii) and (iv), we get the required result. 


20. | Since à, b and ахб are non-coplanar. 
So f = xà + yb +z(axb) 
А f xb =а = xaxb+z{(a-b)b - (6 -0)а) = à 


э-(14 ээвхБ-0 | since 8-5-0| 
1 

- X= 0 and Ze 
Б 

Thus f = yb – ax D where y is the parameter. 


27 


8 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Two mirrors, one concave and the other convex, are placed 60 cm apart with their reflecting 
surfaces facing each other. An object is placed 30 cm from the pole of either of them on their 
axis. If the focal lengths of both the mirrors are 15cm, the position of the image formed by 
reflection, first at the convex and then at the concave mirror, is 
(A) 19.09 cm from the pole of the convex mirror 
(B) 19.09 cm from the pole of the concave mirror 
(C) 11.09 cm from the pole of the concave mirror 
(D) 11.09 cm from the pole of the convex mirror 


2. An alternating voltage E = Е, sin wt, is applied across а coil of inductor L. The current flowing 
through the circuit at any instant t is 


(A) Fo sin (ої + 1/2) (В) Esc an (ot - 1/2) 
oL oL 
(C) Eo oL sin (ot - 1/2) (D) Ес oL sin (wt + 7/2) 


3. Consider a usual set up of Young’s double slit experiment with slits 
of equal intensity as shown in the figure. Take ‘O’ as origin and the 
AD 
Y axis as indicated. If average intensity between y; = CT and 


AD Ial 4! . . а AY! 
Yo= ЕУ) equals 'n' times the intensity of maxima, then 'n' equals 


(A) 2 2) (B) 41.2 
2 T T 


В o 1-2) 
T 2 T 


Space for rough work 
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4. One of the combination from the fundamental physical constants is hc/G. The unit of this 
expression is 
(A) kg? (В) т? 
(C)s" (D) none of the above 
5. Let [zo] denote the dimensional formula of the permittivity of vacuum. If M = mass, L = length, T = 
time and | = electric current. Then 
(A) [so] = IM 12741 (B) [eg] = IM "E?T^F] 
(C) [e0] = IM 1777174) (D) [80] = [M "LT "fj 
6. A coil of resistance R and inductance L is connected across an a.c. power supply of r.m.s. 
voltage V. The average power dissipated in the coil is, 
V?R 
А) V^/R В) ——— —- 
^ (8) (R? + 0212) 
2 
(С) Бонн, (D) zero 
(R? + 0212) 
7. The figure shows a plane wave front at a time t andata — at "t" at "t." 
time ‘tr 
In the time interval (t, — t) the wave front must have Ж” 
passed through 
(A) a prism (B) a prism and a convex lens 
(C) a convex lens (D) a plane mirror and a concave lens 
8. A vertical ring of radius г and resistance R falls vertically. It is in contact with р Q 


two vertical rails which are joined at the top. The rails are without friction 
and resistance. There is a horizontal uniform magnetic field of magnitude B F X 
perpendicular to the plane of the ring and the rails. When the speed of the 

ring is v, the current in the section PQ is 


(A) zero (B) d Х Х 
4Brv 8Brv 
(© = On 


Space for rough work 
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An electric lamp designed for operation on 110 V AC is connected to a 220 V AC supply, through 
a choke coil of inductance 2H, for proper operation. The angular frequency of the AC is 1004/10 
rad/s. If a capacitor is to be used in place of the choke coil, its capacitance must be 

(A) 1 uF (B) 2 uF 

(C) 5 pF (D) 10 uF 


Binding energy per nucleon v, mass number curve for nuclei is 


shown in the figure W, X, Y and Z are four nuclei indicated on the PE E 
curve. The process that would release energy is 552 
(A) Ү->22 (B)W>X+Z #2 т 
(C) W > 2Y (0) Х->Ү-»27 8 |5 59 


о 


30 60 90 120 
Mass number of nuclei 


A wire is bent to form the double loop shown in the figure. There isa х х х х 
uniform magnetic field directed into the plane of the loop. If the x |с | 
magnitude of this field is decreasing, current will flow from 

(A) A to B and C to D (B) B to A and D to C 
(C) A to B and D to C (D) B to A and C to D 


A cubical room is formed with 6 plane mirrors. An insect moves along the diagonal of the floor 
with uniform speed. The speed of its image in two adjacent walls is 2042 cm/s. Then the speed of 
the image formed on the roof is 

(A) 20 cm/s (B) 40 cm/s 

(C) 20V2 cm/s (D) 10N2 cm/s 


A prism of refractive index V2 refracting angle A produces minimum deviation Dm of a ray on one 
face at an angle of incidence 45? . The values of A and Dm are respectively. 

(A) 45°, 45° (B) 45°, 60° 

(C) 60°, 30° (D) 60°, 45° 


Space for rough work 
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14. Which of the following statement is correct? 
(A) The rest mass of a stable nucleus is less than the sum of the rest masses of its separated 
nucleons. 
(B) The rest mass of a stable nucleus is greater than the sum of the rest masses of separated 
nucleons. 
(C) In nuclear fission, energy is released by fusing two nuclei of medium mass (approximately 
100 amu) 
(D) In nuclear fission, energy is released by fragmentation of a very heavy nucleus. 
15. Shown in the figure is a circular loop of radius r and resistance R. A B 
variable magnetic field of induction B = е” is established inside the 
coil. If the key (К) is closed at t = 0, the electrical power developed at R 
the instant is equal to Dy м 
2 10r? A 
M B 
(А) = (В) — 
лев nr‘ 
С) —— D 
(©) = (0) 7 
16. In a YDSE apparatus, two films of thickness ta and tg, having refractive indices ид and ив are 
placed in front of slits A and B respectively. If tau, = 1вив the central maximum will 
(A) not shift (B) shift towards A if t4 « tg 
(C) shift towards B if ta < tg (D) shift towards A if ta > tg 
17. Velocity of image of fish in the mirror with respect to ground is Thin 
(A) zero glass 
(B) 2 m/s towards mirror. 
(C) 2 m/s away from mirror бозалт 
(0) 4 m/s towards mirror. imis 


18. The network shown in figure is a part of a complete circuit. If e we [mmm 


at a certain instant the current (І) is БА, and is decreasingata ^ 1° „ү  5mH 
rate of 10° A/s. Then Vs – Va is equal to 

(A) 15V (B) 25V 

(C) 20V (D) 10 V 


Space for rough work 
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19. Nuclei of radioactive element А are produced at any time t. the element А has decay constant A. 
Let N be number of nuclei if element A at any time t. At time t = to, dN/dt is minimum. Then the 
numbers of nuclei of element A at time t = to is 


to- At Эр 
(А) шаттан (В) жт 

ty — At 21, - Xt 
C 0 D 0 0 
(c) 2 (p) <%- 

20. An object O is just about to strike a perfectly reflecting inclined 15 msec 
plane of inclination 37° its velocity is 5 m/sec. Find the velocity of 
its image. 

(A) 3i+4j (B) 4i +3j 
(C) 4.8i +14] (D) 1.41 - 4.8] 
21. A wave front AB moving in air is incident on a plane glass surface 


XY, as given in the figure, its position CD after refraction through 
glass slab is shown along with normal drawn at A and d. the 
refractive index of glass w.r.t. air is given by 


(c) 289 о) А8 
біп 0 


22. Nature of induced emf in secondary coil ip 
due to current in primary coil. 
t 
(A) | (B) 
t 


t 


t 


Pe 


Space for rough work 
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23. 


24. 


25. 


26. 


27. 


A resistor and inductor are connected in series through a battery. The TAM rebos. 
switch is closed at time t = 0. Then what is the magnitude of current 
flowing when rate of increase of magnetic energy in the inductor is 
ШИ Я K „78 
(A)l= = (В) l= ac 
V V 
C) l= — D) |= —In2 
(C)l= 2Б (D) I= = 
The diagram shows a solenoid carrying time varying current | = lot (lo is ring 


constant) on the axis of this solenoid a conducting ring is being placed as PRE —06- 
shown in the figure. The mutual inductance of the ring and the solenoid is 

M and self inductance of the ring is L. If the resistance of the ring is R 

then the maximum current which can flow through the ring is: 


lo Ml, 

(A) (2M+L)2 (в) 2 
ED b 

(C) (2м-1)8 (D) (M«L)2 


A student constructs a series RLC circuit. White operating the circuit at a frequency f he uses an 
AC voltmeter and measures the potential difference across each device as (АМв)тах = 8.8 V, 
(AVL)max = 2.6 V, and (AVc)max = 7.4 V. Inductor in the circuit is connected next to capacitor. What 
result student will obtain for a measurement of combined potential difference (АМ, + АМс)тах 
across the inductor and capacitor. 

(A) 10.0 V (В) 7.8 V 

(C) 7.4V (D) 4.8 V 


A radioactive isotopes is being produced at a constant rate X. Half life of substance is Y. After 
same time the no of radioactive nuclei become constant. The value of constant is 
XY 


(A) Wa (B) XY 
Х 
(С) (In2)XY (D) 5 


In a black body radiation certain temperature T4, the wave length having maximum intensity of 
radiation equal 9000 A). when the temperature is increased from Т; to Т; the total radiation 
increases 16 times. The peak radiation at T» is found to be capable of ejecting photoelectrons. 
The maximum kinetic energy of photoelectrons is the same as the energy of photon that one gets 
when one of electron in the M-shall of hydrogen atom jumps to L-shell, the work function of the 
metal will be 

(A) 0.88 eV (B) 1.5 eV 

(C) 2.0 eV (D) 1.2 eV 


Space for rough work 
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The energy of tungsten atom with a vacancy іп L shell is 11.3 keV. Wavelength of k, photon for 
tungsten is 21.3 pm. If a potential difference of 62 kV is applied across the X-ray tube following 
characteristic. 

(A) K, L series (B) only k, and L series 

(C) only L series (D) none of these 


In the figure shown YDSE, a parallel beam of light is incident on the 

slit from a medium of reflective index n;. The wavelength of light in ni 
the medium 24. A transparent slab of thickness ‘t and refractive Be 
index пз is put infront of one slit. The medium between the screen | 

and the plane of the slits is пг. The phase difference between the 


light waves reaching point O (Symmetrical relative to the slits) is 4 | 
2n 2n 

A) — (n, -n5)t B) — (n, -n5)t 

(A) sme) (8) 3 (1-1) 
2mn, | Па 1 (0) 21h, (n, —n,)t 
По (N2 Эд 


If h, 12, l3 and 14 are the respective rms values of the time varying current as shown in four cases |, 
Il, Ill, IV. Then identify the correct relations: 


(A) h = l2 = la = l4 (В) l3 > h = l2 > l4 
(C) l3» 14» о = f (0) l; » l2» h » 4 
Rough work 
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Chemistry PART - 11 


SECTION-A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Before adding the reagents of group (Ш) of basic radicals, the solution is heated with some 
concentrated HNO; in order to 

(A) lower the pH (B) oxidize Cr** to Cr207?- 

(C) oxidize Fe** to Fe? (D) increase [NO3 | 


When heated above 916?C, iron changes its crystal structure from bcc to ccp structure without 
any change in the radius of atom. The ratio of density of the crystal before heating and after 
heating is: 


(A) 1.089 (B) 0.918 

(C) 0.725 (D) 1.231 

The aqueous solution of each of the following salt is coloured except 
(A) TiCl, (B) FeCl, 

(C) CuCl, (D) MnCl, 


If all Ғе? ions are replaced by Sr^ ions in 0.1 mole of Еео»О, then number of vacancies created 
are 

(A) 0.035 Na (B) 0.01 Na 

(C) 0.07 Na (D) 0.1 Na 

(Na is Avogadro number.) 


In diamond, the lattice is fcc with C atoms occupying lattice points as well as some of the voids. 
Which of the following statement(s) is/are correct about the diamond structure? 

(І) In the diamond lattice, half of the tetrahedral voids are occupied. 

Il) Percentage space occupied (packing efficiency) is 74%. 

111) In the diamond lattice all octahedral voids are occupied. 


( 
( 
( 
( 


A) Only I (B) Only III 
C) I, Папа III (D) Only II 
Rough work 
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6. NaCO; cannot be used in place of (NH4)2CO3 for the precipitation of group V cations, because 
(A) Na’ interferes in the detection of group V (В) concentration of CO? is very low 
(С) Ма” will react with the acid radicals (D) Mg” will precipitate as MgCOs 
7. When K4[Fe(CN)e] is added to FeCls, the complex formed is 
(A) ҒезІҒе(СМ)64 (В) KzFe[Fe(CN)g] 
(С) Fe4[Fe(CN)gls (D) KzFe[Fe(CN)g]2 
8. When excess of ЭС is added to a solution of Нас, a white precipitate that turn grey, is 
obtained. The grey colour is due to the formation of 
(A) HgeCle (В) SnCl, 
(C) Sn (D) Hg 
9. For an ideal binary liquid solution with P? > PS , which relation between ХА (mole fraction of A in 
liquid phase) and Үд (mole fraction of A in vapour phase) is correct? (хн & Yg are the mole 
fractions of B in liquid and vapour phase respectively) 
Y 
(Re сше (B) ха > xe 
B XB 
УА. ХА 
(C) Үд < YB (D) eas aes 
Ys Хв 
10. The ratio of van't Hoff factor, if PBra апа РС!» are assumed to be soluble in water and remains 
same as in solid state, is 
(A) 2 (B) 1 
(C) 1.5 (D) 2.5 
11. Insulin (C2H; 90s), is dissolved in a suitable solvent and the osmotic pressure (л) of solution of 
various concentration (Kg/m?) is measured at 20°C. The slope of a plot of x against C is found to 
be 4.65х10° (SI units). The molecular weight of the insulin (in Kg) is 
(A) 4.8x10° (B) 9x10? 
(C) 310? (D) 5.24х10° 
12. When 0.1 mole of AgCl is dissolved in 1L of water then relative lowering of vapour pressure is 
3.6x107. The solubility product of AgCI is 
(A) 1079 (B) 2x10? 
(C) 2x10? (D) Can not calculate 
Rough work 
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13. 


12 


The weight of a non-volatile solute (molecular weight = 40), required to be dissolved in 
114 g octane, to reduce its vapour pressure to 80% is 


(A) 5g (B) 10g 

(C) 15g (D) 20g 

Which is not a 1-bonded complex? 

(A) Zeises salt (B) Ferrocene 

(C) Dibenzene chromium (D) Tetraethyl lead 


The equilibrium constant of the following redox reaction at 298 K is 1 x 10°. 

2Fe?* (ад.) + 20 (aq.) —— 2Fe* (aq.) +1, (s) 

If the standard reduction potential of iodine becoming iodide is + 0.54 V. What is the standard 
reduction potential of Fe**/Fe?*? 

(A) + 1.006 V (B) -1.006 V 

(С) + 0.776 V (D) -0.776 V 


A cell assembled of two hydrogen electrodes at 1 atm pressure. The positive electrode is in 
contact with a solution of 10 ^ M hydrogen ions. The emf of the cell is 0.118 V at 25°C. The 
concentration of hydrogen ions at negative electrode is 


(А) 105 M (B) 10^M 

(C) 10? M (D) None of the above 
On passing CrO2Cls vapours in water and then adding (CH3COO);Pb, the precipitate formed 15 
(A) PbCrO, (B) РЫС 

(C) CrCls (D) Ро5О, 

From the following reaction, 

А +e ——4A E°=2V 

Bt +e —B E°=4V 

C +e —>C E°=5V 

Which cell will have maximum standard electrode potential? 

(А) ВВ’ АХА (В) АХАС YS 
(С) АХА B'VB (р) ВВ СС 


A constant current of 2 ampere was passed Тог 16 minutes when 250 ml, 0.2 M СиЅ0О (аа) 
solution was electrolysed using a platinum anode and Cu cathode. Then at what temperature the 
solution will freeze, after passage of current? (К(«Н:О) = 1.86 unit) 


(A) 0.67°C (B) -0.67*C 
(C) -1.86°C (D) +1.86°C 
Rough work 
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27. 
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When phosphorus is heated with conc. HNOs, it reduces the acid to 


(A) NO (В) NO; 

(С) №; (0) №05 

Heating ammonium dichromate yields а gas, which is also obtained by 
(А) MgsNe іп H2O (B) Heating МН,МОз 
(C) Heating NH4NO» (D) Маг:Ос in НО 


Which of the following statement is incorrect? 
(A) Silver glance mainly contains silver sulphide 
(B) Zinc blende mainly contains zinc chloride 
(C) Gold is found in native state 

(D) Copper pyrites also contains Fe2S3 


In which one case of the following oxides, carbon is not used as a reducing agent (in metallurgical 
process)? 

(A) Fe20s (B) PbO 

(C) SnO; (D) Al2Os 


X391 Y 


Y +0, -H;0——Z; 


X, Y and Z are respectively 
(А) N20, NO», НМОз (B) NOs, NO, HNO3 
(C) NO, МО», НМОз (0) N20, NO, HNO; 


In the manufacture of steel from pig iron by Bassemer process, the furnace called Baseemer 
converter is lined with silica bricks when: 

(A) the impurity is mainly phosphorus (B) the impurity is mainly manganese 

(C) the impurity is mainly silicon (D) the impurity is mainly sulphur 


To a metal nitrate, when KI solution is added, a brownish black precipitate is produced at first, on 
adding excess of Kl orange solution is produced. Identify the metal ion. 

(А) Hg” (B) Bi” 

(С) Си” (D) Pb? 


In nitroprusside ion, the iron and NO exist as Fe(II) апа МО” rather than Fe(III) and NO. These 
forms can be differentiated by 

(A) Estimating the concentration of iron (B) Measuring the concentration of СМ” 

(C) Measuring the solid state magnetic moment (D) Thermally decomposing the compound 


Rough work 
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28. The stability of lyophilic colloids is due to 
(A) charge on their particles 
(B) large size of their particles 
(C) smaller size of their particles 
(D) a layer of medium of dispersion on their particles 


29. Which of the following give HIOs on hydrolysis? 
(А) ІСІз (B) ЇЕ, 
(C) IF; (D) ICI 
30. Which of the following is correct about P4010? 


h 
(A) It is an anhydride of HaPOs. 

(B) All the P atoms аге sp'd hybridized. 

(C) There are 10 (P — O — P) linkage in one molecule. 

(D) Total number of sp? hybridized atoms per molecules is 10. 


Rough work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


A nine digit number is formed using 1, 2, 3, ..... , 9 without repetition. The probability of forming a 
number such that product of any of its five consecutive digits is divisible by 3 or 5 
1 17 
A)— Bj = 
(A) 83 (B) 18 
(C) 92 (D) none of these 


63 


The area of the region bounded between the curves y = e|x|In|x|. x? + y* -2(|x|+|y|)+120 and 


x-axis where |x| < 1, if a is the x-coordinate of the point of intersection of curves in 1° quadrant, is 


(A) 4 ЕЕЕ (В) 4 СЕЕ 
0 


a 0 1 


(C) 2 ЕСІ ШЕШЕНІ (D) ІС ДЕБ 
LO 


0 a 


о 


‚с аге non-coplanar and d is any unit vector the expression 
хс) + (6.9)(сха)+(с.9)(ах 9] is independent of the vector 


м 
— 


If A and В are square matrices such that А20% = О and AB = А + B, then det B equals to 
(A) 0 (B) 1 
(С)-1 (D) none of these 


Rough work 
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5. Solution of the differential equation y (2x* + y) I = (1 — 4xy?) х? is given by 
x 
y x3 
(А) 3 (х2у)2 +y? - x3 2 с Xy ecce e aero 
3 3 3 
(C) 5 y+% =ž 23-42 (D) none of these 
5 3 3 3 
y? 
6. Let A, B and C are any three points on the ellipse 36x? Tues = 1, then the maximum area of the 
triangle ABC is 
(A) 1 (B) 2 
(C) 3 (D) 4 
7. The length of the perpendicular from (1, 0, 2) on the line кершу < ыг E is 
3/6 6-3 
(А) ——— (B) -= 
2 5 
(С) 3/2 (D) 2/3 
1 es е”“ 
8. The value of the determinant le^? — 1 — е where i = 4/-1 is 
е“ eure 1 
(А) 2+ 2 (В) -(2+ J2) 
(С) -2 + V3 (D) 248 
9. The area of the region containing the points satisfying ly| + i < e. max (|x|, ly) x 2 is 
e 2e 
A) 2 log] — В) 2 log | = 
DELE E] (8) 2109 |2) 
(C) 3 log | © (D) 3 log | © 
2 3 
10. A point Р(х, y) moves is such a way that [x + y + 1] = [x] (where || denotes g.i.f) and x e (0, 2). 
Then the area representing all the possible positions of P equals 
(A) J? sq units (В) 2./2 sq units 
(C) 4 2. sq units (D) None of these 
Rough work 
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If the general solution for the differential equation are “аф Х| У = =, then function 
dx x InCcx) 


o | 


2 2 

(A) Es (B) = 
2 2 
(C) 2 (0) y 


The length of the projection of the line segment joining Р(-1, 2, 0) and Q(1, — 1, 2) on the plane 
2x -у-– 22 = 415 

(А) 4 (В) 1 

(С) 17 (б) попе of these 


Two persons Ram and Shyam agree to meet at а place between 11 to 12 noon. The first one to 
arrive waits for 20 minute and then leave. If the time of their arrive be independent and at 
random, then the probability that ram and Shyam meet is 


1 2 
A) = В) - 
(А) 3 (B) 3 

4 5 
C) — D) > 
(C) 9 (D) 9 

7 B^ xd 
If one of the roots of the equation 2 x^ -13 2 = 0 is x = 2, then sum of all other 
x -13 3 7 

five roots is 
(A) 2415 (B) -2 
(C) V20 +15 -2 (D) none of these 


а and Gare unit vectors апа |6 | = 4. If the angle between b and с is cos (5) and axb = 


2àx6 then b 2 4à 26 where 2 is equal to 


1 1 

(A) 27 (В) 5 

(C) +1 (D) +4 
Rough work 
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20. 


21. 


2 
If A= | e : | and A" | 2 , then minimum value of nis 


=а -ab 0 0 
(A) 2 (B) 4 
(C) 6 (D) 3 
Solution of differential equation хау — (у + ху?(1 + logx))dx = 0 
2 2 2 
(A) = 2(2 stogx) ко (B) X= ЭС (2 оох) 
y 3 ‘З y 3 13 
-х2 2х3(2 
(С) ——= 213 +log 3 +C (D) none of these 
y 3 13 


If y, and уг be solution of differential equation ЧУ Ру = О, where P and О are function of x 
Х 


alone and уг = у; then (where a is arbitrary constant) 


- Qax -f Sox 
(A)z=1+ae ” (B)z=1-ae ” 
Q Q 


dx dx 


(С)2= 1+ ae ^ (D)z-1- ae” 
If p, 4 are two non collinear vectors such that (0-с)рх4-(с-а)р-(а-0)4-0, where а, b, c 
are length of sides of triangle then triangle is 

(A) right angled (B) obtuse angled 

(C) equilateral (D) isosceles 


A draws two card at random from a pack of 52 cards. After returning them to the pack and 
shuffling it, B draws two card at random. The probability that there is exactly one common card is 


25 50 
A) —— В) = 
(А) 546 (8) 663 
23 
(С) (б) попе of these 


663 


Area bounded by у = f'(x) and tangent and normal drawn to it at the points with abscissae x and 
2n, where f(x) = sinx – x is 


2 2 
Ay E =9 B) ~-2 
(А 5 (8) % 
2 2 
с) -4 py 
© 5 (0) 5 
Rough work 
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Area enclosed by ellipse x? + sin*a y? = 500, a € (o. z) is 
(A) 2л s 
(C) 1 (D) none of these 


a,b,c are the edges of a cube of unit length and т be any unit vector inside the cube then 


axr? «|bxrP «|exrf is 


(A) 0 (B) 1 
(C) 2 (D) 3 
Let X = (1, 2, ,3, ....., 9} and Y = (1, 2, 3...,9} be two sets and one number is selected from each 
set, then the probability that sum of the numbers selected is 11 
1 3 
A) — В) > 
(А) = (8) = 
2 1 
С) — D) — 
(c) = (0) 5 


0 5 0 -2 
If 25 = , then the value of x is 
1 -а 5 
X 2..3 
25 
а 2а 
A) — B) <“ 
(^) 125 (B) 25 
(C) 225 (D) none of these 
125 
100 
ЁА= (0 1 Ol,then A + 5А = 
00 1 
(A) A (B) 2A 
(C) 5A (D) 6A 


Rough work 
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27. 


28. 


29. 


30. 


The solution of differential equation 2х?у dy + (1 — y) ey" « y? - 1)dx = 0 


(A) х^у° = (cx + 1)(1 — у?) (B) х?у“ = (cx + 1)(1 + у?) 
(С) x*y* = (ex – 1)(1 — у?) (0) none of these 

The numbers of unit vectors perpendicular to a =(1, 1, 0) and b =(0, 1, 1)is 
(A) 1 (B) 3 

(C) infinite (D) 2 


If the plane ax + by + cz = 1 meets the coordinate axes in A, B and C then the centroid of the 
AABC is 


(A) (3a, 3b, 3c) (B) (2. 5, c) 
ЕВ IET 


The degree and order of differential equation of family of circle touching a parabola y? = 4Ax (A € 
R) at its vertex is 


(A) degree - 2, order - 1 (B) degree = 1, order = 2 
(C) degree = 1, order = 0 (D) none of these 
Rough work 
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Physics PART - | 
ЅЕСТІОМ – А 
1. ge ы. 2. . Image after 1° reflection will act as object ог 27% reflection. 
v u 
2. In inductor current lags voltage by л/2 
AD 
Yad d 
| 4h cos? 79У dy 
AD 
SAD, 
3 n(4l) Аа 
4d 
J oy 
AD 
ЕТІ 
2 
4 Е- He = ам 
À L 
2 
— dimensions of "€. = M- ұр 
G L 
5. <P> = УнмвінмеС05ф 
11. Use Lenz’s Rule 
12. Speed of image = speed of object in all the mirrors 


нээ 
13. Use u = ———- 
sin) 
2 


2 
15. Бо баар 4 
at R 


16. For CBF AP = 0 = ta(ua 1) Їв(ив 1) + 


18. | Va-iR+15+(5x 10) x 10? = Vg 
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Chemistry PART - Il 


SECTION- A 


dy, packing efficiency of bcc 67.92 
d packing efficiency of ccp 74.02 


ccp 


=0.918 


Except Ti(+IV) іп ТІСІ, all other metal ions Ее?” in FeCl, Си? in CuCl, and Мп?” in 
MnCl, contains unpaired electrons and are coloured. 


Ғе?" = 0.07 mole in 0.1 mol of Fey gO 
So to balance charge, some of the place has been left vacant as Ғе?” is replaced by Sr^. 
0.07 x 22xx4 


vs 0.07 x2 — 0.035 
Масапї р!асе = 0.07 — 0.035 = 0.035 МА 


In diamond, all the carbon atoms are tetrahedrally bonded to one another so octahedral voids 
cannot be occupied. Also, the lattice points and the holes are occupied by carbon atoms. As a 
result the packing efficiency is less than 74%. 


4FeCl, + 3K,[Fe(CN),]——>Fe, [Fe(CN),], + 12KCI 
Prussian blue 


SnCl, + НОСІ, ——>SnCl, + НОСІ, | 


(white) 


Но,СІ, + SnCl, —— Hg |+SnCl, 
(grey) 


Үү В Рр Ро 
Үв Рв / Pr Xe FO 
Ya _ Ya [Pa 
XA | Хв|Р2 

0 


Р 
Because — > 1 
ро 
B 


Y 
Hence —A > X^. 
YB XB 


PBr,(s) —[PBr,]*(s)+Br-(s); [= 2] 
2РС1(5)--2ЇРО,Г «[PCLT; 1-1 
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21. 


RT 465x102? 
M 


8.314x = =465x10° 
M = 5.24x10? 

2s 
55.55 
(Let solubility is ‘s’) 
Solubility = 107° 


3.6х10 = 


We / 40 
(Wg / 40) +1 
Hence Ws = 10 gm 


Hence, 0.2 — 


со _ 0.059 


109, К 


= 2298 og, 10° 


= 0.236 
Есе = = 


o 
Reduced species | ЁС швед species 


0.236 = E? – 0.54 


кез" /Ее?+ 
E° 


Psa OZN 


Pt |H; | H* | H* | H, | Pt 
1latm х 10*1atm 
Н, (g)——>2H* +2e7; at anode 
x 


2H* +2e ——-H, (9); at cathode 


107 ^M 
0.0591, (104)? 
cel ^. 2 log x? 
х= 10$ M = [H7] 


Copper deposited = 0.01 mole; Си? already present = 0.05 mole. 
Total solute remaining = 0.04 + 0.05 = 0.09 mole іп 250 ml (250 gm) H20. 


AT, = Kum = 1.86x 2:09 _ 0.67 
0.25 


T; = -0.67 


(МН) Сту --2-» № + CrsO3 + А0 
МН,МО, --2-» № + 2H;O 
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Zinc blende is ZnS and not ZnCl». 


Aluminium will react with carbon to form aluminium carbide. 


Вё--Юю--- Bil | 


(brownish black) 
Bil, —— [в] 


orange yellow 
solution 


Nitroprosside ion is [Fe(CN)s;NO]~. If the central atom is present here in Ғе?” form, its effective 


atomic number will be 26 — 2 + 6 x 2 = 36. 


It does not have unpaired electron, so this anionic complex is diamagnetic. If the nitroprusside ion 


is having Ғе?” and NO, the electronic distribution will be such that it will have one unpaired 
electron and the complex will be paramagnetic. Thus magnetic moment measurement 
established that in nitroprusside ion, the Fe and NO exist Ғе! апа МО" rather the Fe! and NO. 


ICI, Ws _, HIO, +HCI 
IF; —»9 9595 HIO, + HF 

IF, cobs Су, 2Н,0-4-НЕ 
101—105, HO! + HCI 
РО о is anhydride of H3PO,. 


All P atom are sp? hybridized. 
There are 6 (P — O — P) linkage in one molecule. 
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Mathematics PART - 111 
ЗЕСТІОМ-А 
1: There should not be a gap of 5 or more than 5 between any two numbers from the set (3, 5, 6, 9}. 


This gap can occur only when these numbers can occupy first four and last four position. 
Hence number of favourable ways = 9! – 2(4! х 5!) 
Total number of cases are 9! 

2x4l5! 62 


Hence probability = 1------5---- 
Қ 3 9! 63 


2. Required area is 


à onns ШЕШЕНІ 


0 1 


3. Let d =x (bx¢)+y(¢xa)+z(axb) 
a-d b-d с-а 

шин ч abc |’ dE | авс | 

= [abc |d=(a-d)(bxc)+(b-d)(¢xd)+(¢-d)(axb) = 191 =1. 
4 АВ = А + В 

= В= АВ – А 

- A (B- I) 

= det (B) = det A - det (B – I) = 0 

— det (B) - 0. 
5. Given equation can be written as 


2x^y (x*dy + 2xy dx) + y? dy – x° dx = 0 
or 2x yd (х?у) + y? dy - х? dx = 0 
Integrating, we get 

3 (х?у)2 + y? - xi zc 


6. Area of the triangle inscribed in the ellipse is maximum if difference of the eccentric angles of the 


point A, B, C в”. 
943 1 


So maximum area of the inscribed triangle is D 5 83 = З sq units. 


— ——— ——— ——— ły 
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8. Take e^"? common from Rz and multiply in Сг. 


9. A 


10. If x є (0, 1) 
Then -1 <x+y <0 
and if x e (1, 2) 
0<х-у<1 


Required area = [2-1 Bein =2 sq 


units. 


11. Writing y = vx in the given equations, we get 


2 -3 2 | 
12. D.C of the line PQ are ; Я and those of the normal to the given plane are 
Um 47 > ee 
а 
3-37 Зу" 
If 0 is the angle between these two lines, then cos0 = Xu 


417 


= the angle ф between РО and the plane is given by совф- 


S|» 
N 
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20. 


21. 


Length PQ = 4/17 . 


Hence the length of the projection of PQ on the plane = ig oce =4, 
417 
Let Ram arrives х minutes and Shyam у ^ 
minutes after 11 noon. So they will be 
able to meet if |x — y| < 20. Thus y R 
Favourable cases = Area OPQBRSO Я 
Total ways = Area ОАВС B 
2000 5 (0, 20) 
3600 9 
о Р 
(20, 0) 


Let x? — 13 - t, then 
Ü-—67t« 126-0 


=>t=-9,2,7>x=+2,+ 4/20, + 4/15 


ахь -2а4х6=0=ах(6-26) =0 = ā and 0-2С are collinear 
=> b-26=2a >|b-26 |=27 |al?a|b |? «4|6 P -4b-6 2 4? (ар 
1 


=> 16+4-4 (4) (1). 2-50) 


=> Л= +4. 


дэс 8b b'|ab b? |а%”-а%” ар? ар? a | 
a? -ab||-a? -ab| |-а%б+а% о -ар тар | |0 0 


-. Minimum value of n 2 2 


-4% = xy (1+ logx)dx 


ЕУ = [xa +logx)dx gives solution. 
y \y 


yı is solution of У. py- Q is ©1+Руу=0 ...(1) 
dx dx 
again y» = yiz is solution of (1) 
then EX z)+P(y, z) =Q ...(2) 
X 
(2) - (1) xz 


23 °C, °C22! 50 
2 
(°с,) 663 


2n 2 
Required area A = | ((sinx ~x)+2n)dx = 39 sq. units. 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


30. 


Area = nab = л sina соѕеса = m. 


xaf «IrxbP тх = sina a + sin? р + sin? у= 2 


n(S) = 81, E = sum of number is 11 
n (E) = 9 2 P(E) = 9/81 = 1/9. 


Pre-multiply the given equation by | ? 
-а 


: we де! 
5 5 
1 


5 0125 9| [s of 
-a 5 1! |-a 5 
х 


25 
: 1 pg 
[5 0[5 01255 “0 
-а 51-а 5 1 01 
25 
TUM Ого 
-25x 1) 10 1 


вв Ed = 0). 
5 


ч Ais a unit matrix 

so А? = A. 

2x°y ау-(1- у2)(х?у? + у? – 1)ах = 0 
2y dy, у 1 1 

(1-у2) dx ї=у? X x3 


2 
у _ 2y dy du 
uo --4- 22080 
у (1-y^) 
du u 1 
dx x х 
И.Х = [rx +0 => x*y* = (ex – 1)(1 — уд). 
x 
ахр-1-14К 
ВЕК 
43 


Equation of circle will be (x + r)? + y^ =r’. 
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CONCEPT RECAPITULATION TEST - І 


Time Allotted: 3 Hours Maximum Marks: 432 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Рагі-ШІ is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 02 and 09 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (03 to 08) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +8 marks for correct answer and - 2 marks for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e = 16x10 °C 

Mass of electron me =9.1 x 10°" kg 
Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


8.314 J K” тог! 
0.0821 Lit atm K~' тог” 
1.987 ~ 2 Cal K тог” 
6.023 x 10? 

6.625 x 10 7* J.s 

6.625 х 10” erg.s 
96500 coulomb 


Gas Constant 


Avogadro's Number Na 
Planck's constant h 


1 Faraday 
1 calorie 4.2 joule 
1amu 1.66 x 10 7" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Ве=9, В=11, C=12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Рр-207, U=238. 
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Physics PART - | 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


Number of amplitude modulation broadcast stations that can be accommodated in a 100 
KHz bandwidth if the highest frequency modulating a carrier is 5 KHz 

(A) 10 (B) 100 

(C) 1000 (D) 10,000 


Regarding transistor what is not correct. 

(A) For transistor to act an amplifier EB junction should be forward biased and CB 
junction should be reverse biased 

(B) lg = lg + Ic іп any configuration and for any transistor. 


p 


(C) a= qup e a and p transistor parameter 
+ 


а. 

(D) Bo. —. 
+O 

A particle of charge q and mass m is projected from a large distance towards another 

identical charged particle at rest with velocity vo. The distance of closest approach will be 

(Assume negligible gravitational attraction) 

2 


(A) - (B) — s 
TEQMVo TEQGMVo 

2 2 
(oe oy. МЕн 
TEQMVG 4nggmvo 


Space for Rough work 
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4. A thin equiconvex lens of focal length f is cut into two 
symmetric plano-convex lenses, and the lenses are placed 
with their curved faces towards each other, with a common 
optic axis. If the refractive index и of the material of the lens 
is 1.45, the focal length of the combination is (assuming no 
reflection at the boundaries) : 


(A)f (B) -f 
(C) 0.9 f (D) + f/0.9 
5. In an npn transistor amplifier circuit when working in common emitter configuration when 


the input signal changes by 0.02 V, the base current changes by 10 uA and the collector 
1 pA. If the load in the collector circuit is 10 KO for this the power given. 


(A) 10° (B) 2 x 10* 
(C) 5 x 10* (D) 5 x 10? 
6. Two nicols A and B are placed in the path of a beam of unpolarised light. In between 


these two a third nicol C is placed such that its principal section is at an angle of 30? with 
that of A. The percentage of intensity of incident unpolarized light that emerges from C to 


B. 
(A) 2.8% (B) 9.4% 
(C) 15.3% (D) 10.2% 
7. Two cells are connected with 2Q resistance and a rid Е; = 2У 
TG(tangent galvanometer ). If the deflection in TG is 30°. - 10 20. 


Then the resistance of the coil. 
Given that coil has 5 turns and radius = 0.08 and 


B4 = 5x10^T 
(А) 1.50 (В) 3.5 О 20 
(С) 5.50 (0) 7.52 


Space for Rough work 
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A conducting ring of radius a falls vertically downward with a x x 
velocity v in a magnetic field B. The potential difference 


between two points P and Q located symmetrically on both Р С 


sides of the vertical has the value 


(А) 0 в) У P 
(C) Beva (D) Bvoa B 


V 


In problem 8, the current flowing in the upper arc PQ of the loop is given by (resistance 
per unit length is Л) 


ЗВу,а 
А) 0 В 0 
(A) (B) 20. 
3.3 3 
(С) Эл (D) BN 


A parallel beam of light of all wavelengths greater than 3000 A? falls on a double slit in a 
Young's double slit experiment. It is observed that the wavelengths 3600 A? and 6000 A? 

are absent at a distance of 31.5 mm from the position of the central maximum, and the 
orders of the interference at this point for the two wavelengths differ by 7. If the distance 
between the slits and the screen is 1m, the separation between the two slits is 


(A) 0.08 mm (B) 0.13 mm 
(C) 0.2mm (D) 0.1mm 
A certain radioactive material can undergo three different types of 7 Bi 
decay, each with a different decay constant Л, 21. and Зл. Then, the 25, В, 
effective decay constant Ағ is given by 3 
Bs 
(Actu d n (В) Aen = + 2А +32 
Мет A 2. 3A 
A 2), + ЗА 1 1(1 1 1 
(C) Aer = ———— (D) = +——+ 
3 Aer SLA 2K 3X 


Space for Rough work 
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12. 


A thin walled cylindrical metal vessel (a = 107К7) contains a liquid (y, = 10787). If the 
vessel and its contents are now heated by 10 K the pressure due to the liquid at the 
bottom 

(A) increases by 2% (B) decreases by 1 % 

(C) remains unchanged (D) decreases by 2% 


A projectile projected tangentially from the surface of a planet of 
radius R from a point A, follows the indicated trajectory during its 
motion. If it is at a height of 3R at the farthest point of its trajectory, 
then the velocity of projection at A, vo is given by (acceleration due 


to gravity on surface = g) 
Vo = 40.5gR A 


(A) vo = 1.5gR (B) 
(C) vo = ,/1.6gR (D) vo» /2gR/3 


A small uniform sphere of diameter d is rolling without 
slipping with in another static hollow sphere of inner 
diameter 6d, the velocity of the centre of mass of the inner 
sphere being vo in magnitude. The angular velocity of the 


smaller sphere about an axis passing through its C.M. Vo 
perpendicular to its direction of motion is 
2v 2v 
A жезді) В 0 
(А) 5d ( үсе 
12v, 14v 
C 0 р 0 
(0) 5d (0) 5d 


1 mole of Н; and 1 mole of He at a pressure of P, & 2Py respectively and a temperature 
To are kept in two different containers. The ratio of their rms velocities is C4, : Cue = 


(А) V10 : J3 (B) 1:1 
(С) 5:3 (D) 2: v2 


Space for Rough work 
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The wavelength of the K, line for an element is measured to be à = 1.55 A?) The 
element has Z (atomic number) equal to 

(A) 28 (B) 27 

(C) 29 (D) 30 

An equimolar mixture of a monoatomic and a diatomic ideal gas is suddenly compressed 
to t t of its original volume. The ratio of final temperature to the initial temperature. 


(A) 8053 (B) 805 
(С) 8153 (D) 823 


The material of an electromagnet should have following properties, except 
(A) high retentivity 

(B) high value of saturation magnetisation 

(C) low coercivity 

(D) low hystersis loss 


According to electromagnetic theory statement that is not correct. 
(A) E and B vectors vibrate sinusoidally in the same phase 

(B) E and B vectors vibrate sinusoidally in the opposite phase 

(C) E and B vectors contribute to energy equally 

(D) E and B vectors vibrate orthogonally with the same frequencies 


A current (I) carrying circular wire of radius R is placed in a magnetic 


field B perpendicular to its plane. The change in tension T of the | X 
wire is Е 

(А) ВІК (В) 21BIR 

(С) xBIR (0) 2BIR 2 5 x 


Space for Rough work 
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21. 


22. 


23. 


24. 


The velocity of sound varies according to the o 
relation : | в 
с(х) = Co (1 + 0.1x/d) between a source located at 4 | x 
x = 0 and a cliff located at x = d. The time taken х-0 х=й 
for sound to travel from A to В and return back to A : 
is given by 

2d 2d 
(A) — (B) —_——— 

Co co (14. 07) 

ШАШ? 

(С) 2: (D) 20d (1.1) 

co x1.1 Co 


A charged particle of mass m and charge e moves in a circular path of radius r under the 
action of a constant magnetic field B acting perpendicular to the plane of its orbit. If 
Bohr's postulate is valid for this system, then the radius of the path, ris given by 

(A) ro n? (В) го 1/n 

(C) ro e^ (D) ro Nn 

where n is the quantum number of the orbit. 


The molar heat capacity of a diatomic ideal gas undergoing the process : 
Pv"* = constant is 


(А) LR (В) ZR 


A wheel of radius r rolls without slipping on a flat surface, with its centre of mass 
undergoing a linear deceleration a. Then, 

(A) a non -zero toque is acting on the wheel about its CM. 

(B) the net torque acting on the wheel may be zero or non-zero 

(C) the net torque acting on the wheel is zero 

(D) the net torque acting on the wheel cannot be calculated as the data is insufficient. 


Space for Rough work 
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28. 
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A capacitor C and a resistance R are connected in a circuit in series with each other, so 
that the capacitor discharges through R. If the temperature coefficient of the resistance is 
positive, as the temperature increases the time constant of the circuit 

(A) increases 

(B) decreases 

(C) remains uncharged 

(D) may increase or decrease depending on other factors 


A particle A having charge q is placed at a distance d from another particle B having an 
equal charge q an dielectric slab of thickness t is placed midway between the two. 
Electrostatic force on A due to B 

(A) decreases 

(B) increases 

(C) remains constant 

(D) may increase or decrease depending upon the magnitudes of the charges 


A radioactive element A decays into another element B with a decay constant 44, which 
then decays into a third element C (decay constant = 9A). If all the atoms in the 
beginning consisted of atoms of type A only, then the ratio of the number of atoms of A to 
that of type B (i.e. NA/Ng) when the number of atoms of B is at a maximum (Na is 
maximum ) is 


3 9 
(05 (В) 2 

1 In3 
(04 цэ 


If planck's constant (h) were to be doubled while other fundamental quantities like and 
charge mass electron. remaining constant the force acting on the electron in the nth orbit 
of a hydrogen atom will 

(A) increases 4 times (B) decrease 1/8 of its value 

(C) remains unchanged (D) decreases 1/16 of its original value 


A positron -electron pair form a hydrogen like system. Applying Bohr's theory to this 
system and ignoring any relativistic effects, the distance (a) between the positron and 
electron in the ground state is given by 

(A) a> 0.53 A? (B) a « 0.53 A? 

(С) a= 0.53 A? (О) a= 1.06 A? 


Two identical spherical stars each having a mass equal to that of the sun move in a 
common circular orbit of radius equal to the earth's orbital radius, under their mutual 
gravitational interaction. Their time period of rotation equals 

(A) 2yr (В) 1 yr 

(С) 242 yr (D) V2 yr 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


A gas in an open container is heated from 27°C to 127°C. The fraction of the original 
amount of remaining in the container will be: 


3 1 
A) — B) — 
(A) 4 (В) 4 

1 1 
C) - D) — 
(C) 2 (D) 8 
Which one has peroxide linkage 
(А) 5,0% (в) 502 
(с) 6,0% (D) 6,0% 
The number of electrons gained in the following reaction Fe2(SO,)3 —> Ее”- SO; is 
(A) 2 (B) 1 
(C) 6 (D) 8 


The values of observed and calculated molecular weights of silver nitrate are 92.64 and 
170 respectively. The degree of dissociation of silver nitrate is 

(A) 60% (B) 83.596 

(C) 46.796 (D) 60.23% 


The pH of pure water at 25°C and 35°C are 7 and 6 respectively. The heat of formation of 
water from Н“ and ОН are 

(A) 84.55 kcal тог” (B) - 84.55 kcal mole 

(C) 74.55 kcal то" (D) — 74.55 kcal mole * 


In a face centred cubic arrangement of A and B atoms whose A atoms are at the corner 
of the unit cell and B atoms are at the face centres. One of the A atom is missing from 
one corner in unit cell. The simplest formula of the compound is: 

(A) АзВз (B) АВ, 

(С) АВ» (D) АувВз 


Space for Rough work 
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In which one of the following reactions, we will get only one crossed Aldol product, 


(А) С6Н5СНО, (СНз):СО 
(С) С6Н5СНО, (C;H5)5;CO 


CH; – CH — C – СНз. This compound 


OH O 
(A) Can react with Schiffs Reagent 
(C) Both (A) and (B) 


(В) CsHsCHO, CH;CHO 
(D) CH;CHO, CH;CH;CHO 


(B) Can react with Tollen's Reagent 
(D) None 


The isomeric monosubstitution products theoretically possible for the structure 


СН, -СН- СН, = CH» -СН- СН, аге 


(А) 3 
(C) 4 


CHs 


СН,ОН/ ОН” 


СНз- Sone —~ 7A. Ais 


О 
Нз 
(А) СНз — C — ÇH2 
OCH30H 
Нз 
(С) СНз — C — CH2 
OH OCHs 


HO - CH; - CH; Х + HC = C Na —S А + В 


A & B can be 
(A) HO - CH; - CH; - С = CH, Мах 
(C) Ethanol + XC = CNa* 


(B) 2 
(D) 6 
Hs 
(B) 
CH3OH + СНз - С = CH2 
Нз 
(0) 


HCHO + СНз - С = СН: 


(В) Acetylene + NaO – СН; - CH? - X 
(D) Ethylhalide + НОС = CNa* 


Which of the following will be most reactive towards the nucleophilic substitution. 


Br 


(A) 


OH 


OTs 


(B) 


OSO;CF; 


(D) 


Space for Rough work 
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13. 


20. 


The correct order of hybridisation in the following species SO2, CIO; , XeF,is 


(A) sp’, sp’, ѕр?а (B) sp’, sp’, вр?а? 

(С) sp’, sp?, вр3а? (D) sp, ѕр?, sp?d? 

The species with maximum magnetic moment is 

(A) Ka[Ni(CN)e] (B) K4[Fe(CN)e] 

(C) Ks[Co(CN)e] (D) [Cu(NHs)4]SO4 

The increasing order of dipole moment is 

(A) CHil« CH3Br < CHsCI < CHF (B) CH3F < CHsCI < CH3Br < СН3! 
(C) CH3l < CH3Br < CH3F < СН»С1 (О) CHsl < CH3F < CH3Br < CHsCI 
17g of hydrogen peroxide is present in 1120 ml of solution. This solution is called 
(A) 5 volume solution (B) 10 volume solution 

(C) 15 volume solution (D) 16 volume solution 


The density of a gas at 27°C and 1 atm is d. Pressure remaining constant, at which of the 
following temperature will its density become 0.75d. 

(A) 20°C (B) 30°C 

(C) 36°C (D) 127°C 


Radioactivity of radioactive element remains 1/10 of the original radioactivity after 2.303 
seconds. The half life period (in seconds) is 


(A) 2.303 (B) 0.693 

(C) 0.2303 (D) 0.0693 

Assuming complete dissociation predict which of the following will have pH = 12. 
(А) 500 пі 0.005 М NaOH (В) 1000 ті 0.005 М Са(ОН); 
(С) 100 ті 0.05 М Са(ОН); (D) 50 пі 0.05 М NaOH 


Тһе percentage of metal in its oxide is 60. Тһе percentage of bromine іп metal bromide 
(oxidation state of metal remains the same) will be 

(A) ~ 87 (B) ~ 97 

(C) ~ 77 (D) - 80 
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50g of CaCO; when treated with 60 ml of 20 N HCI at 300 K and 4 atm produces 
(A) 22g CO; (B) 44g CO; 
(С) 11g СО; (D) 88 а CO; 


A certain weak acid has a dissociation constant of 1077. The equilibrium constant for its 
reaction with a strong base is 


(A) 10? (В) 10° 

(C) 10? (D) 10? 

The set representing the correct order of 15 ionisation potential is 
(A) Cu > Ag > Au (B) Au »Ag » Cu 
(C) Ag » Cu» Au (D) Au > Cu > Ag 
Acetophenone on reaction with p -nitroperbenzoic acid gives 

(A) phenyl propionate (B) phenyl acetate 
(C) methyl benzoate (D) benzophenone 


The number of monochloro derivaties of 2-methoxy propane are possible are 


(A) 2 (B) 1 

(C) 3 (D) 4 

The increasing order of bond angle in the following species is 

(A) F20 < СО < Н:О (B) СО < H;O < ЕО 
(С) F;O < H;O < СО (0) НО < F;O < СО 


0.109 of a sample containing CuCO3 and some inert impurity was dissolved in dilute 
sulphuric acid and volume made up to 50 ті. This solution was added into 50 ті of 0.04 


M KI solution where copper precipitates as Cul and Г is oxidised into І;. A 10 ml portion 


of this solution is taken for analysis filtered and made up free І; and then treated with 


excess of acidic permanganate solution. Liberated iodine required 20 ml of 2.5 mM 
sodium thiosulphate solution to reach the end point. Determine the wt. percentage of 
CuCo; in the original sample. 

(A) 7.41 (B) 74.1 

(C) 61.75 (D) None of these 
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28. 


29. 


30. 


Urea (Н-МСОМН;) is manufactured by passing СОХа) through ammonia solution 
followed by crystallization. СО; for the above reaction is prepared by combustion of 
hydrocarbon. If combustion of 236 kg of a saturated hydrocarbon (C,H2n+2) produces ав 
much CO; as required for production of 999.6 kg urea then M. F. of hydrocarbon is: 


(A) СН: (B) С.>Н% 
(С) СізНә (D) CsH18 
For the reaction at 300 K ae (T = 300 K) 
AB АН = -2400 cal mol 
Frequency factor for both forward and backward reaction E 
is equal. The [Keql400 kis 4e 7 °° £ 
The value of ‘m is (Assume AH independent of 5 
temperature) 5 
Ё (Ea) (EJ: 


Speed —______, 


Which of the following statement is not true? 

(A) O-F bond length іп ОР, is less than O-F bond length in O2F2. 

(B) In HCO,, all C — О bond length are not identical. 

(C) In diborane, two different B — H bond lengths are observed although the hybridization 
of both boron atoms are same. 

(D) In hydrazine, the N — N bond length is larger than normal N — N bond length. 
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Mathematics PART - Il 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


Let y = f(x) be a curve passing through (e, e^), which satisfy the differential equation 


(2ny + xy In x) dx —x In x dy = 0, x > 0, y > 0. It g(x) = lim f(x) then [ g(x)dx equals to 
noo йе 

(А) е (В) 1 

(С)0 (D) none of these 


The smaller area enclosed by y = f(x), when f(x) is a polynomial of least degree satisfying 


1/х 

. f(x) E е 2 Dex "un 

lim | 1+— | =e and the circle x + y' = 2 above the x-axis is 
x 


x00 


A) — B) = 
( 15 (В) 
3 
DEL Буд 
( 15 5 (D) 
1+cos? t 
For x e R and a continuous function f, let |, = [ xf {x(2-x)} dx, 
sin? t 
1+cos? t | 
„= [ f{x(2-x)}dx. Then 115 
sin? t 2 
(A) 0 (B) 1 
(C)2 (D) 3 
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4. 


2х? - 12xf (x) f(x) 


If xf(x) = 3(()) + 2, then | ; dx equals to 
(6f (x) —x)(x? -Қх)) 
1 1 
o) x’ F(x)” (8) xx). 
1 1 
e x-f(x) с (0) x«f(x) с 


If (а 2 2x -У) = xy , then f(m, п) + f(n, m) = 0 
(A) only when т = п (В) only when m zn 
(C) only when m = -n (D) for all m and n 
If period of sin?" Vkx, m e N is x then lim К" is equal to 
(A) 0 (B) © 
(C) 1 (D) none of these 
A function g(x) is defined as g(x) = (2° -1)+ 1(1-х°) and Ғ(х) is an increasing 
function then g(x) is increasing in the interval 
n 4. ЕРКЕ 
3 3 
C) C, 1) (D) none of these 


If sin Ө and —cos Ө are the roots of the equation ах? — bx —c = 0, where a, b, c are the 
sides of a triangle ABC, then cos B is equal to 


с с 
(А) 1-7- (в) 1-2 

e [o 
(ОЗ BTE 
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х 
The equation ГЕ -8t +13)dt = ШЕ has a solution if sin is equal to 
x 
0 


If x and y are two non-collinear vectors and a triangle ABC with side lengths a, b, с 
satisfying 
(20a - 15b)x + (15b-12c)y + (12c - 20a)(x x y) 20. Then triangle ABC is 


(A) an acute angle triangle (B) an obtuse angle triangle 
(С) a right angle triangle (D) an isosceles triangle 

The Cartesian equation of the plane F = (1+^ – u)i - (2-3.)] + (3—25. +2и)К із 
(А) 2x *y 72 5 (В) 2x-y=5 

(С) 2х+2= 5 (0) 2х-2= 5 


2 2 
If the ellipse TY =1 meets the ellipse x? ro =1 in four distinct points and a = b° — 
a 
5b + 7, then b does not lie in the interval 
(A) [4, 5] (B) (-с, 2) U (3, ©) 
(C) (-, 0) (D) [2, 31 


2 2 
Portion of asymptote of hyperbola = = = = 1 (between centre and the tangent at vertex) 
a 
in the first quadrant is cut by the line y + A(x — a) = 0 (A is a parameter) then 


(А) лє К (B) X e (О, ©) 
(C) X є (—, 0) (D) A e R— {0} 


A focal chord of parabola y = 4x is inclined at an angle of " with positive x-direction, 


then the slope of normal drawn at the ends of chord will satisfy the equation 
(А)т? -2m- 120 (B) m? + 2m - 120 
(C) m^ -120 (D) т? + 2m -2-20 
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15. 


The range of values of a such that the angle 0 between the pair of tangents drawn from 


(a, 0) to the circle x? + у? = 1 lies in the interval (s 9 5 


(А) (-2,-1) v (1, 2) (B) (-/20)<(0 V2) 
(с) (-V3, - v2) (D) (-V3, - V2) u(v2, v3) 


The equation of the parabola to which the line my — 10) – mx – 1 = 0 is a tangent for 
any real value of m is 

(А) x? = —4y (В) x? --4(у- 10) 

(C) Y = 4(x - 4) (D) x’ = y - 10 


Consider a curve ax? + 2hxy * by? — 1 = 0 anda point P not on the curve. A line drawn 
from the point P intersects the curve at the points Q and R. If the product РО-РБ is 
independent of the slope of the line, then the curve is 

(A) a pair of straight lines (B) a circle 

(C) a parabola (D) an ellipse or a hyperbola 


In a AABC if A = (1, 2) and internal angle bisectors through B and are y = x and y = – 
2x. The in radius r of AABC is 


(D) none of these 


If O < [x] < 2; -1 < [y] < 1 and 1 < [z] < 3 (where [.] denotes the greatest integer function) 
[1+1 [y] E] 
then the maximum value of determinant | [x] [y]+1 [z] | is 
[x] [v] [z]+1 
(А) 2 (В) 6 
(С) 4 (D) none of these 
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If min{x’ + (a — b)x + 1 —a - b) > max{-x’ + (a + bx – (1 + a + b)}, then 
(А) a’ +b? < 2 (Вуа * b^ « 4 
(C) а? * b^» 4 (D) a * b» ab 


ХЕЕТ 
"I is equal to 


If m and x are two real numbers, then the real value of | 
(A) cos x + i sin x (B) 


(C) 1 (D) саа 


200 
If {x} represents the fractional part of x, then ЕЗ і5 


aa, а,-а а,-а | 
If 23 = 22 ZEE then ау ац аз as aro in 


aa, ata, а,-а, 
(А) А.Р. (В) С.Р. 
(С) Н.Р. (D) none of these 


n-similar balls each of weight w when weighed in pairs the sum of the weights of all the 
possible pairs is 120 when they are weighed in triplets the sum of the weights comes out 
to be 480 for all possible triplets, then n is 

(A) 20 (B) 10 

(C) 16 (D) 28 
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25. 


26. 


2T. 


28. 


29. 


30. 


If à,b, C аге unit vectors such that 8 +25 +3¢| = ҮЗ + 242 . Angle between à and b is 


2n 


a, between à and с is В and angle between b and с varies in B 3 


| , then the 


greatest value of 4 cos a + 6 cos p is 
(А) 242 45 (В) -2/2 +5 
(C) 2,2-5 (D) 2/2 


If two events A and B are such that P(A‘) = 0.3, P(B) = 0.4 and P(A ^ B^) = 0.5 then 


B 
P is equal to 
(ы) Я 


9 (В) 0.5 
6 (D) 0.25 


ABC is a triangular park with AB = AC = 100m. A block tower is situated at the midpoint 
of BC. The angles of elevation of the top of the tower at A and В are cot (3.2) and совес” 
'(2.6) respectively. The height of the tower is 


(A) 16 m (В) 25 т 

(С) 50т (D) none of these 
If aN = (ax | x e N} and ЫМ с cN = dN, where b, c е М, then 

(A) d= bc (B) c= bd 

(C) b = cd (D) none of these 


If the normal to the curve y = f(x) at x = 0, be given by the equation 3x — y + 3 = 0, then 
-1 
; 2 2 2 2 А 
the value of lim x {f(x ) -5f (4x?) + 4t (7x ) is equal to 


1 1 
A) = В)-- 
US (B) == 

1 1 

C) -- D) — 
(С) -z (D) 2 
Let P (n) be the statement 2" « n ! where n is a natural number, then P (n) is true for 
(A) all n (B) all n > 2 
(C) all n > 3 (D) none of these 
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Physics PART -I 


SECTION- А 
Total Bandwidth — 100 x10? 
1. No. of stations = — = = 
BW рег statation — 10x10? 
3. B, 
Vo q 
q e^ О О----.--о 
Mass=m m 4 ў 
Applying conservation of momentum : 2mv = mvo ©. (i) 
2 
conservation of energy : 2 x 1 mv? + айсы = 1 ту2 ... (il) 
2 4nE, d 2 
(|) > У-У0/2, putting in (2), we get, 
2 
d-—1 
TEQMV5 
4. the powers of the lenses add, and the power of each half is one half of that of the entire lens. 
| 
5. p= 2c 100, p: ы 
др дь 


power gains = p =5x104 


| 
6 I, = 2 
PG 
с = © сов30° = 93-30 
2 24 8 
3l 3 
I, =|, cos? 60° = —2cos? 60° = —I 
хайн: 8 329 
Ib 3 _g gy 
l; 32 
T. E 2 
5+R 
B = Buy tan ө 
№ _в tano 
ar 
LU 29 
HoN 5+R 


Solving R = 3.5 O 
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Since the current flowing through a loop is determined by the net emf acting in the loop, which 


again is zero n this case - as the flux doesn't change. 


At x = 31.5 mm, both 3600 A? and 6000 A? produce minima. If the slit separation is d, 
then, 


xd 1 xd 
or, хе Е -n - П = 7 
рм № 


Substituting the values, D = 1m, 4; = 3600 A’, л. = 6000 A? 
ме деїа = 0.2 тт. 


ЯМА | 
dt 
= —62. Na 


(АМ, )  (C2XNA )-(-33..М,) 


The mass of the liquid does not change, the area on which it exerts its weight increases by 
2x10? x 10 or2 x 10? 
or 2%, the pressure decreases by 2 96. 


At the farthest point X, 

MvoR = mv, 4R 

1 2 GMm 1 2 GMm 
m vi = -mv - —— 

2 4R 2 


> vo= J1.6gR. 


The angular velocity о of the sphere about an 


| 3 2 | 
axis through its C.M. is ~% =o, it does 
d/2 4 
not depend оп whether the axis is 
accelerated or not. 


Vo 


Their average translational K.E. is Ske T, Кв — Boltzmann's constant 


Ch, : Che = үтңе : тн, = 44:42 =2: /2 


Using E, = 3.13.6 eV (Z- 1) & Ay = 12400 Ад 
4 Ес 
7 5 
(1) (2) -8-128 
For the mixture, y = Cr tr 2 2-25 
Cy +Cy ges 2 


Applying TV’ ' = constant, the temperature increases by a factor of V8 . 


— —— —— — — — M M—MÁ——— MM Án 
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20. 


21. 


22. 


23. 


25. 


27. 


29. 


(A), Consider a semicircular portion of the F-BI(2R) 
wire 

2T = BI. 2R 
=> T=BIR 


. ? dx 
Time to reach B from А-ів- | —— 
x=0 C(x) 
d 
= In (1.1) ; total time = 2їдв 
0.10 
For the system, 
2 
шивж Веу 
r 
nh 
mvr = — 
2n 


ЕК ШІ 
Ве ` 
pV'^ = constant 
RT us - constant 


or TV?^ = constant 
атм ‚ауу? T=0 


pus ee 

d 3T 
c- 9090, PN c 47 -5R 4, 29 
dT dT ат aT 2 3 6 


Time constant = RC, increases with temperature 


dN 

ты = ЛАМА —АвМа = 4ANA - 9 А№ = 0 (№ is maximum) 
IA. UM 
Мы 4 


For the position -electron system, the mass of the position = mass of the electron, much less 
than that of a proton . the distance in the ground state > ag (hydrogen atom) 
A careful calculation shows а = 1.06 А? (= 2 ag) 
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2 2 
V GM 
A), M—- 
(А) R ав? у 
2_ GM 
4R 
А : 2nR 2лВ 
Time period, T = = 
р у МОМ / 4R V 
2n 3/2 
= x 2 x R 
Уем 
If M = Maun, R = Rearth-sun, Kepler's 3' law gives us, 
2n 3/2 
T = ———_ xR = 1 yr. 
earth JGM,s earth-sun y 
2n 
Ta Jaw. 2" Piston =2х 1уг= 2уг. 
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Chemistry PART - II 


SECTION - A 


normal molecular weight 
observed molecular weight 


4. i for AgNO; = 


= 170. — 1 = 0.835 = 83.5% 


a= 
92.64 


5. At 25°С [H'] = 10^; .. Kw = 1075 
At 35°C (НТ = 10$; ». Kw = 1077 
Now using, 
K E 
2.303 log —" Жаа Шаа? 
Kw RUT 


We get, AH = 84.55 kcal/mole 
Thus НО == Н? + ОН” AH = 84.55 
2 Н, + OH == Но AH = — 84.55 kcal/mole 


7 
6. No. of atoms of A from corners of unit cell = 8 


No. of atoms of B from faces of unit cell = 3 
7 

Thus A: B: qoo Poem 

z. (С) 


| 
12. -O - S- CF, is the best leaving group as it is the weakest base 


b 
14. Because it has maximum no. of unpaired electrons 


17 
16. Weight of НО» in 1 ml = ——— 
хирс, 1120 
Moles of НО, іп 1 ml = rae 
1120 34 
Moles of O; liberated = ка х Kor 1 
1120 34 2 
1 1 
Х--Х-- 


1120 34 2 


х 22400 = 5 ті 


Volume of О» liberated = 
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1 
т 
d T, d _Т,+273 


d, Т, 0754 274273 
<. Tə = 127°C 


РМ =dRT or d œ 


0.693 2.303 | A, 
la t A, 
Putting the values we get 
о = 0.693 
pH = 12, pOH = 2 = [OH] = 10° М 


xMx 100 _ 


% of M in M,O, = ————— = 60 .. xM = 24 
% of Min M,Oy XM. 16y 60 х y 
% M in M,Br = жЕ. ий Ges =o = ар «13 
xM+160y 24у + 160у 
2. % of bromine in M,Bra, = 87 
2 
Equivalents of CaCO; = ээг -1 


60x20 | 


Equivalent of HCI = 


г. Equivalent of CO; = 1, moles of CO; = 0.5 (n-factor = 2) 
-. mass of СО» = 22g 


Ka 
HA + ОН == A^ HO 
Kh 

K 10 
K, = —“=—— =10° 
K, 10 
Ka = K,” = 10? 


Ag has a lower ionisation potential than Cu because of larger size. But in Au due poor shielding 
effect of f-electrons the nuclear charge is not shielded and so I.P. is high 
2 Au > Си» Ag 


өв o LP 


C2O-«NO;Ph-C-O-O — 


Ph/ JA es 


MA 


ee 
O=O 
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27. m moles of KI = 50 x 0.04 = 2 
m.eq. of Ма;5:Оҙ reacted with 10 ml solution = 20 x 2.5 x 10? 


= 50 x 10° 

m.eq. of Г left unreacted in 100 ml solution = 50x 10° = - 0.5 

m. moles of [ reacted with CuCO4 = 2 – 0.5 = 1.5 

> 204" +57 — > 2Cul+ 

m.moles of Cu** = E - 0.6 

wt. of CuCOs = 0.6 x 10? x 123.5 

= 0.0741 

wt. of CuCO, = 99741, 199 = 74.1 
28. 2NH, - СО, »МН,-СО-МН, + H,O 

3 

moles of urea = a = 16.66 x 10° 

-. moles of СО, = 16.66 х 10° 

С.Н. +0. ——nCO, +H,O 

3 
16.66х10 оооп. (2n4.2)] = 236x10? 
n 
= nzl12 
so, M. F. of hydrocarbon is C12H26 
К, Aek gg 
29. К. (300 К) = = — =——=4 
Kp Ав байт 0.2 
Яг „жЕ - 
k GRADE. 1» 
In é) =1 
к; 

Mees k -4e^ 

ko 
30. In hydrazine (МН; — NH») bond order is one, whereas in nitrogen gas bond order is three. 
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Mathematics PART - Ill 
SECTION- А 
1: f(x) = e* (In х)" 
lim f(x) 2 0, if x 41. 3 
Ї g(x)dx =0 
йе 
2. Clearly f(x) = x 


1 
2. Required area = 21/2-х” -х°* ах mud 
! 2 5 


1-cos?t 


3. L= f xf{x(2-x)}dx = 2l2- 1 


2 ( = е) 
2х-Ғ(х) 1 
|= d +C 
ет x? -f(x) 
5 2x«L-a, 2x-T-p 
f(a, B) = o? - В? 
f(m, n) + f(n, m) = 0 
6. — =a5k=1> limk’ =1 
vk noo 
7. g'(x) = x((2x? — 1) – xf'(1 — х2)) 


ios (E 
ТЕЛЕН 
ШЕ 


г 
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8. 


400: бо882-2 


А с 
sin8cos 0 = — 
a 


3 
X 4x? +13х = xsin( 2) 
3 Х 


= (0-6) +3) = sin= 


- sin 21 
6 


: X, y and xx y are linearly independent 
-. 20a - 15b = 15b – 12c = 12c - 20а = 0 
хаг агь 


-. Vector equation of plane is (T -&)(bx&) =0 
>2x4+z=5 

лах 1 

202 5р+7> 1 

^. b е (-оф, 2) U (3, œ) 


Clearly, 24 < 0, Л, > 0 


т mE = 
АЗ ТҮЗ 

tr+t=2 

tito = —1 


-. Required equation is m? + 2m – 1 = 0 


0/2 


P(a, 0) 
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17. 


18. 


20. 


21. 


22. 


23. 
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‚ х-һ'_у-К'_, R 
cos0  sinO 
MOM ah'?+ 2hh'k'+ bk"? Q 
acos? 0 + 2hsin0cos0 + bsin? Ө P(h’, К) 
ла= 0, ћ= 0 


Equation of BC: x – 7у + 5 = 0 


Be жн 


5 1 
E 42 


В; > В; – Ro, В > R2 – Вз 
А = [x] + [y] + [z] + 1 
^ Апах= 1+ 0+2 + 1 = 4 


(a-b) -4(t-a-b) (a+b) -4(1-а-0) 
эа +0? < 4 
Put, cot x = 0 


. efi^ * _с0520+іѕіп20 = xi 


xi+1 
2micot™ x Ё 2) 
= e t VES =1 
хі-1 


5200 (1-24 
8 8 


) 00 


2.84, ао, аз, a4 are in Н.Р. 
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n n(n 221) : : | 

24. С, = "UE Number of possible pairs of n objects 

n(n-1 n(n-1 
Total weight of щы шин! 
2 2 

-.n(n-í1)w2120 2. (1) 

Similarly, total weight of all triplets = 480 

. n(n—1)(n—2)3w | 


pairs are x2xw =n(n-1)w units 


480 (2) 
2. From (1) and (2), we get n = 10 
25.  fa+26+36) -3-2,2 


4 cos a+ 6 cos p = —11 + 24/2 — 12 cos y (yis angle between b and с) 
2 4 соѕа + 6 соѕ В є |-11-242,-5-242 | 


T | B \- P(AnB) 02 1 


AUBS) P(AuB) 08 4 
27. Let a =|MAP = cot (3.2) 
and p =|MBP = cosec (2.6) 


=> cota = 3.2 and cosecf = 2.6 

Let height of the tower = h 

= MP =h. 

Now ВМ = MP cotf = h cotp 

= hycosec?p -1 = hJ(2.6)? -1 = (2.4)h 

and AM = MP cota = h cota = h(3.2) = 3.2 h 
Hence, from AABM 

АВ? = АМ? + ВМ? 

(100)? = (3.2h)? + (2.4h)? 


, 100? 100? 
10.244+5.76 16 
pee A 08, 
4 


28. We have, 
bN = {bx | x e N} = the set of positive integral multiples of b 
cN = {cx | x є N} = the set of positive integral multiple of c 
г. DN a сМ = the set of positive integral multiples of L.C.M of b and c 
= dz L.C.M. of b апас 


29. f'(0)=-= 


| | T 2x = 1 
эг Required limit= Tm 2xf'(x?) - 40xf'(4x2)+56xt'(7x2) З 


30. P(1), P(2) and P (3) are not true 
P (4) is true and 2“ < k! 
=> 2.2* < 2k! < (k + 1)k! fork > 1 
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ЕПТ) EE ) EE (Advanced), 2015 
CONCEPT RECAPITULATION TEST -| 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries +3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K -19, Са-20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


1. 


Initially two particles A and B are present at (0, 0) and (d, 0) respectively. They start 
moving with speed v, = vi + vj and vg = -\]. If R is magnitude of relative separation 
between them and To be the time when separation between them is minimum, then 


d 2d 
A) Ty 2 — B) Ни = == 
( ) 0 Бү ( ) тіп Б 
(С) Graph of Н versus time is straight line (D) Graph of R versus time is circle. 


Four forces act on a point object. The object will be in equilibrium if 
(A) all of them are in the same plane 

(B) they are opposite to each other in pair 

(C) the sum of x, y and z components of force is zero separately 
(D) they form a closed figure of 4 sides 


A person of mass 70 kg jump from a 3.0 m height. Then 

(A) impulse on the man by ground will be 539 N-s 

(B) average force on man if he land with stiffed leg and body moves by 1.0 cm during 

impact is 2.1 x 107 М 

(С) average force on, man feet by ground if he land with bent legs and body moves by 
50 cm is 4.2 x 10% N 

(D) average force on man feet by ground if he land with bent legs and body moves by 
50 cm is (4.9 x 10? N) 


A mass m of radius ris rolling horizontally without any slip with a linear speed v. It then 

зу? 
rolls up to a height given by —— 
4g 


(A) the body is identified to be a disc or a solid cylinder 
(B) the body is a solid sphere 


(C) MOI of the body about instantaneous axis of rotation is 5 та 


2. 
(D) MOI of the body about instantaneous axis of rotation is rud 


Space for Rough work 
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A particle initially at rest is displaced by applying a non conservative force F in a uniform 
gravitational field. In the process following physical quantities associated with the particle 
are measured 

AU - change in gravitational potential energy 

AK - change in kinetic energy 

AW, =work done by the force F 


AW, =work done by the gravitational force 
(A) AW, = -AU (B) AK = AW, + AW, 
(C) AK + AU = AW, + AW, (D) AW, = AW, 


An object is floating in a liquid, kept in a container. The container is placed in a lift. 
Choose the correct option(s) 

(A) Buoyant force increases as lift accelerates up 

(B) Buoyant force decreases as lift accelerates up 

(C) Buoyant force remains constant as lift accelerates 

(D) The fraction of solid submerged into liquid does not change 


A source of sound moves along a circle of radius 2 m with S 

constant angular velocity 40 rad/s. Frequency of the source is 

300 Hz. A detector is kept at some distance from the circle in the D 
same plane of the circle (as shown in figure). Which of the 

following is not the possible value of frequency registered by the 

detector? (Speed of sound = 320 m/s) 

(A) 250 Hz (B) 360 Hz 

(C) 410 Hz (D) 220 Hz 


Two gases have same initial pressure, volume and temperature. They expand to same 
final volume, one adiabatically and the other isothermally. 

(A) the final temperature is greater for isothermal process 

(B) the final temperature is lesser for isothermal process 

(C) the work done by the gas is greater for isothermal process 

(D) the work done by the gas is greater for adiabatic process 


Space for Rough work 
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A charged particle q is placed at a distance d from the centre of conducting sphere of 
radius Н(<а), then in static condition at the centre of sphere 
kq 
d^ 


kq 


ВТ 


(А) magnitude of electric field due to induced charge is 


(B) magnitude of electric field due to induced charge is 


(C) magnitude of electric field due to induced charge is zero 
kq 


(D) magnitude of electric field due to charge qis 4% (where k = 1/4лео) 


Three identical small balls of same Om/s 

mass 1 kg are placed on a horizontal 

smooth table. The velocity give to 

middle ball parallel to the surface is 9 O С 
= 


m/s. Then: 


> = > 

Im Im 

(A) the speed of colliding balls just before collision is 5 m/s 

(B) the speed of any of the balls when they collide is 9 m/s 

(C) the tension in the string connected between balls just before the two balls collide is 5 
newton 

(D) the tension in the string connected between balls just before the two balls collide is 9 
newton 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


When the ball reaches the diametrically opposite point. The position 


A ball translates on a horizontal circular path as shown in the figure. | 
£t 


A 
гээ 
B 


of point A in shown by point 1, 2, 3 and 4. Find the correct position 


of point A: 


A rod of finite length having linear charge density 
A subtends an angle of 15° at a point P which is also the 
centre of curvature of a circular arc having same linear 
charge density A as shown in figure. If the net electric field 


bKA 
at the origin is Жо Find the value of b: 


A charge particle having specific charge с is initially 
located at point P at a distance of X, from an infinite 


current carrying wire as shown in figure. The maximum 
distance from the wire the charge will go, if it is given 


br 
velocity v, perpendicular to the wire is X е Yo . Find 
Go, 


the value of b: 


1,3 Р 
° » Vo 
а —— — —— -5- 
X, 


An electrical network is formed by two hexagon and joining grid 
points with wires. The resistance of each side and the 
connecting wires is R. An ideal battery of emf E is joined as 
shown in figure. Find the current passing through the battery. 
Consider the wire connected with the cell is ideal. [take 


E=11 Volt; А = бойт | 


Space for Rough work 
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5. A point object is placed at the midpoint in water having | (a= 
boundary width of 30 cm and other medium having 47 : 
refractive index 2 is having boundary width 20 cm as \ 
shown in figure. The position of image of object O as 
seen from air through the curved part is 10k. Find the 


value of k.......... 


6. An ideal gas undergoes a process shown in the P-V diagram. PA 
If the change in heat content of the gas in this process 2p} 1 


“АХ. 


0 


К 
бе 00 Then find the value of K: 


7. A source of sound of frequency 1000 Hz is moving towards a stationary wall with velocity 
30 m/s and observer is also moving behind the source with the same velocity. If the 


frequency band width detected by the observer is K x10”. There find the value of К: 


8. A vessel containing liquid of density p is accelerated 
horizontally with acceleration 10m/s* in a gravity free 


space. А small sphere of density 2p is released from rest 


with respect to the vessel. Find the initial acceleration of the 
sphere with respect to the vessel: 


9. In an AC circuit capacitive reactance of capacitor is Хо = 50/20 Be йі 
P= Һ/2о т 
and inductive reactance of inductor is X, = 50 2ohm . If the source í ў Е 
voltage is 100 volts. Then find the current passing through the E 
source. (~) 
O00 volts 
10. Out of the three conducting identical plates, middle flat is given charge Ө -3uC 
3LC and other two plates are not having any charge. If switch S is 
closed. Find the charge passing through switch S. (in uC): 
vd 2 
—as 


Space for Rough work 
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Chemistry PART-II 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


1. 


Dacron is a copolymer of ethylene glycol and 
(A) Phthalic acid (B) Adipic acid 
(C) Benzoic acid (D) Terephthalic acid 


Select the correct statement/s to the following decay chain: 

A.B B. Ер 

(A) A and D are isotopes (B) B, C, D are isobars 
(C) A and B are isodiaphers (D) A and C are isotones 


In isothermal expansion of a gas: 

(A) Kinetic energy of gas molecules remain same 

(B) Kinetic energy of gaseous molecule decreases 
(C) Pressure of gas decrease 

(D) Kinetic energy of gaseous molecule increases 


5.3% (w/v) Ма:СОз solution and 6.3%(w/v) H2C204.2H20 solution have same: 


(A) Molality (B) Molarity 

(C) Normality (D) Mole fraction 
Given that 

Ен --0.25У, Ёс 56: = +0.34V 

E да = +0.80V, Ek --0.76М 


Which of the following redox process will not take place in specified direction? 
(А) Ni** (aq) + Cu(s) >Ni(s) + Cu** (aq) 

(В) Cu(s) « 2Ag* (ag) —— Cu (aq) + 2Ag(s) 

(C) Cu(s) + 2H* (ag) —— Cu” (aq) +H, (0) 

(D) Zn(s)+2H* (aq) —— Zn** (aq) +H; (9) 


Space for Rough work 
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H*/A A 


OH OH 
The product ‘A’ is 


(A) Doo] (B) 
ЧЭ 
(С) (D) 
2s D= 


СОНО SU ANE: (aj 2 ША „үңү. НЕО ү 


(ii) Н,О 
(A) and (C) are related ав: 
(A) Identical (B) Position isomers 
(C) Functional isomer (D) Optical isomers 


Select molecules in which all z-orbitals аге in same plane 
(A) СеНе (B О=С=С=С=О 
(C) CH; =C = CH; (D) CH, = CH- CH - CH; 


Select correct statement (s) 

(A) Bond length of NO* » NO 

(B) Bond order of NO* > NO 

(C) Bond energy of NO > МО" 

(D) NO is paramagnetic but NO* is diamagnetic 


Which of the following properties is/are same in: 


() [есь]? (1) [сг(н,о), ^ (Ill) Гсг(мн,) 1” (IV) [Cr(NH;), | 
(A) Magnetic moment (B) EAN of central metal 
(C) Magnitude of splitting energy (D) Colour 


3- 


Space for Rough work 
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SECTION -C 


Integer Answer Type 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


For the complex compound | Pt(NH, )(NO, )Py(ONO) |, total number of geometrical 
isomers will be: 


Find the total number of acidic radicals which produce volatile product with dilute HCI: 
50%,Г,МО;,МОҙ,6О2,НСОҙ 


Total number of stereoisomers of 1, 2-Dibromo-3-chlorocyclo propane. 


(i) HNO, ( nc.) 
QE 


The number of possible isomers of 'X' is? 


Number of aromatic compounds among the following: 


e 
А ENS 
С) | N | Б A б rm 
20) 05 | NG 


Molality of a 5M solution of HSO; having density 1.115 gm/ml. 


Total number of electron in phosphorus which have zero value of at least one quantum 
number. 


The pressure necessary to obtain 50% dissociation of PCI; at 400 K is numerically equal 
їо: 6:51. times of Kp. 


Number of S—S bonds in cyclic trimer of SO3 


Number of unpaired electrons in compound [Mn(CN)g is: 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


1. 


If Ху, Хо, Xs, X4 are four positive real numbers such that 


X, 4 : -4,х24 : =1, хз ч = 4 апа x, + =1, then 
Xo Хз X4 Xi 
(A) х; = Xs (B) хо = X. 
(C) X1X2 = 1 (D) X3X4 = 1 
If the normals at (x, y) i= 1, 2, 3, 4 to the rectangular hyperbola xy = 2 meet at the point 
(3, 4), then 
(A) X + Xo + X% + м = З (B) у: + Yo + уз + ул = 4 
(С) хіхохаха = —4 (D) ysygysya = 4 


In a triangle ABC with sides a, b and c, a semicircle touching the sides AC and CB is 
inscribed whose diameter lies on AB, then the radius of the semicircle is 


(A) a (B) 2806 sin A sin2 sine 
2 s(a+b) 2 2 2 

C e. (D) 2988 cos А соғ сов 
a+b s(a+b) 2 2 2 


An urn contains fair tickets with numbers 112, 121, 211, 222 and one ticket is drawn. Let 
Ai (i= 1, 2, 3) be the event that the ith digit of the number of ticket drawn is 1 then 

1 
(A) P(A1) = P(Az) = Р(Аз) = 2 (В) P(A; ^ Аз) = P(A1) Р(А) 


(C) А;, A2, Аҙ аге pair wise independent events (D) P(A; ^ Ах Аз) = P(A1) p(Az) Р(Аз) 


Space for rough work 
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5. Suppose that the complex number z lies on the curve such that 2-2. is purely 


imaginary. If the complex number z; represents the mid-point of chord OA of this curve, 
O being the origin, then 2; necessarily satisfies 


(A) 2-2 ik, k e R- (0) (В) —“ _ - ik, k e R - (0) 
24-і 2,-2-і 
2,-2 45 
С) =k,k e R-{0 D =e 
(©) pakke RO) D) |z| - 75 
6. Jet + созхїп(х ++ х° Ja >Š, then о сап be 
(A) 1 (В) 2 
(С) 3 (D) 4 
5 <t< : <x< 
7. Let f(x) = x°- x? + x « 1 and g(x) = Шаку ОО аа 
3-х ; 1<x<2 
(A) g(x) is discontinuous at x = 1 (В) g(x) is continuous at x = 1 
(C) g(x) is differentiable at x = 1 (D) g(x) is non-differentiable at x = 1 
8. Which of the following set of values of x satisfies the equation 
ol2sin? х - 8 sinx +1) 4 2-2 5m кезіп x) » 
(А) х= пл+2, пе (В) х= пх+2, пе 
6 3 
(C) х= пл, nel (D) х= 217+, nel 
9. Consider all the strings of n-digits which can be formed using the numbers from the set 


(0, 1, 2, 3) (may be starting with zero also). If E, denotes the number of strings containing 
even number of zeros and O, denotes the strings containing odd number of zeros then 
(A) En + On = 4" (B) B= 


4° --22 


Space for rough work 
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The solution of ЕЗ +xy) =1 is 
dx 


(А) —=2-y?+c-e%” (B) 


хімж|- 


(C) ==1-y? +e"? (D) z-y! c.g? 


SECTION – С 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive) 


1. 


Three circles lie on a plane so that each of them externally touches the other two. Two of 

them has radius 3, the third having radius unity. If A, B and C are the points of tangency 

of those circles and the area of the triangle ABC is eub. then value of c— a — b is, where 
с 


a, b and c are positive integers 


The number of polynomials of the form х? + ах + bx + с which are divisible by “+1 
where а,б,сє{1,2,3,..... ‚ 10} is 10k, then k is 


OABC is a tetrahedron in which O is the origin and position vector of points A, B, C are 
i+2j+3k, 2i¢aj+k and {+3j+2k respectively. An integral value of о for which 


shortest distance between OA and BC is IE is 


1 \ 2(1-2x) | 
If f(x)+f à - in: where x is a real number x # 0, х» 1, then the value of f(2) 
-x х(1-х 


must be 


Space for rough work 
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If x х? + x = a, when x» 0, then the maximum value of 2a — xê is equal to 


х + 3 cos(axX + bx + c) = 2(X* — 2) has two solutions with a, b, с е (2, 5) then the 


: ас. 
maximum value of BE is 


(a? +b? +cê) 


The minimum value of 5 in any quadrilateral, where а, b, с апа d are sides 
d 


of quadrilateral, is k then 6k is equal to 
The number of integral values of parameter a, so that the point (о, (1 + a?) ) does not lie 


outside the triangle formed by the lines L; : 15y = x + 1, L2: 78y = 118 — 23x and 
L5:y + 2 = 0, is equal to 


Let f(x) = sin x — a sin 2x — = Sn 3x + 2ax increases throughout the number line then 


minimum prime value of a is equal to 


Space for rough work 
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z | FIIT) EE JEE(Advanced)-2015 
© 
1 
© 
- ANSWERS, HINTS & SOLUTIONS 
ш CRT- | 
с 
3 (Paper-1) 
1 
2 Q. No. | PHYSICS CHEMISTRY MATHEMATICS 
= 
Е 1; A,B D A, В, C, D 
о 
£ 2. C, D A,B,C A,B,C 
z 
E 3. A,B, D А, С C, D 
Ё 4. А,С В,С A, B, C, D 
© 
б 5. A,B А,С А,В 
ш 
2 6. A,D B A, B, C, D 
ш 
g 7 C, D B B, D 
г 8. A,C A,D A,D 
c 
Е 9 А, D B,D A,B,C 
а. 
8 10 В, р А, В А, D 
о 
E 1 2 3 0 
S 
Н 2 0 3 1 
c 
= 3 
Е 2 4 3 
3 4 3 3 3 
E 2: 4 7 1 
2 9 3 8 1 
3 7 
2 2 9 4 
8. 
Р 5 3 2 
ш 
: id 0 0 4 
3 10. 3 2 2 
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Physics PART - | 


ЅЕСТІОМ – А 
1. Using concept of relative velocity we can 
solve 
3. Use v? =u? + 2as 


And impulse = change in momentum 


4. Use v- ші 


where, В-1 TER 


Mr? 
5. Use work energy theorem 
6. Buoyant force Fg = V Peget 
If lift accelerates 
ger-g-*a 
V —Vg 
T. Use, Vapp = Vy [к= 


у = speed of sound 


8. for isothermal process, PV = constant 
For adiabatic process, PV’ = constant 


9. Electric field at centre = 0 
So, charge q will produce same electric 
field as induced charge on sphere at centre d q 
soA&D 

10. Using conservation linear moment and conservation mechanical energy. 

SECTION - C 
1. For translation position of A will be 2. 
2. formula for rod and are both are 


<(sina+sinp)i +“ (cosa -cosp)] 


So, E- 0 andb- 0 
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work done = SH. 
2 


AU- Р,У,-Р,М, 
ү-1 

АС = ŠP 

7 k=3 


f =f 30 m/s 30m/s | 
26. 330 нт o s Ч 
C-30 7 300 у 


_C+Vo _ 360 330 
С 7 330 300 
Frequency Band width = fo — f4 = 200 Hz 


f, x1000 = 1200 Hz 


Fret = Foseuao 7 Fauoyant = VX 2px 10 vpx 10 = vpx10 
a- Fret PRAEC m/s 
n үх2р 
100 
| =—==V2A 
550,2 
100 2 
=——— = 2 
? 50,2 


ва z I -le =0 


—— eee 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


АІТ5-СВТ- (Paper-1)-PCM(Sol)-JEE(Advanced)/15 


Chemistry PART - II 
SECTION - A 
‘ls Dacron is a copolymer of ethylene glycol and terephthalic acid 
A PEE -p А-4 -p „А-4 
2. ZA ЖҮН: PS >» D 


a - emission gives isodiapher. 


3. From kinetic theory of gases 
KE x: 
M _ Wa х1000 _ Wg x1000 
" Na,CO, — ЕСТІП xV H,C,0,.2H,0 = ЕТТІТЕ xV 
_ 53:91000 25 _ 6.3x1000 5; 
106x100 126x100 
N _ Мв x 1000 N _ Ng х1000 
Ма,СО, Ер х ү Н,С,О,.2Н,О Ев x ү 
_ 5.3x1000 _ _ 6.3x1000 |, 
53x 100 63x 100 
n-factor =2 n-faction = 2 
5. Е едох change Will be negative for non-spontaneous reaction 


М” (aq) + Cu(s) —>Ni(s) + Cu** (aq) 


E? = Ete. ni -Ecu cu = 0-29 - 0.34 = -0.59V (-ve, non – spontaneous) 


Cu(s) + 2H* (aq) —>Cu* (aq) +H; (g) 


о pgo | po 
E “Кун, EC /cu 


6. 
H e Ring н“ 
PEU Ep ” ptc 
OH OH OH OH 
О 


-0-0.34--0.34У(-ме, non – spontaneous) 


7. H 
онно хав. нс-<-он, БО НА эсу, en = CH, —48° сн, єн OH 
OH 
(B) 
8. Compounds have all ‘c’ atom sp? hybridised are coplanar. 
9. B. O. of NO = 2.5, paramagnetic 


NO* = 3.0, diamagnetic 
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Cr% , d? configuration shows same number paired е and EAN but strength of all ligands are 
different so does not slow same colour and splitting. 


SECTION -C 
[Mabcd] type square planar complex has З G. |. 
NO; + HCI——HNO, + СГ 
ЗНМО, ——>HNO, + 2NO + H,O 
2NO + О, ——42NO, 7 


502 -HCI——4H;O + 2Cl + SO, 7 
HCO; + HCI—>H,0 + CO, f «CI 


H Cl Cl Cl 
H í | : Н Н : | : Н Н Br Br H 
Br Br Br Br H H 


meso Enatiomers 


Aromatic EE 


SAUL АО Су C 


A layer of n (graphene) contains infinite lattice of fused aromatic rings. All the valencies 
are satisfied (except at the edges) and no bonds are needed between layers. (Planar layered 
structure of fused aromatic rings). 


5 mol H»SO, = 5x98 = 490 gm of H,SO, 
zu 
1000 ml of solution 21000x1.115 21115 gm solution 
<. wt. of solvent = 1115 — 490 = 625 gm 


_ moles of solute _ 5 
wt. of solvent(inkg) 625 х10% 


ЭЕ, 


= 8 mol/kg 


16Р ——>18°,28*,2p°,38°3p* 

For ‘s’ / = 0, т= 0,е =6 
-1 

For ‘p’, / 21, M = —> +1 


0 
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111111 ШИЙ ү 


10+ 1 0 H 
=2e -1e 
Totale 26424129 


0 
a-ax аа. aa 


LP RO eS OTS 
P 
> —z 
Kp 
Р-3х Kp 
: %2 
28 Ёс 
Oz. 120 
Y 
о г % 
10. (ма(см),|” 
х-6(-1)--3 
7 х= +3 
Mn?* ——[Ar]3a* 4s? 
pz e — 
b: eg 


As CN is strong ligand hence due to splitting it will from low spin complex. 
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Mathematics PART - Ill 
SECTION- A 
ics 52 pu 
2 X» 


1=х, + ! 22 
X3 X3 


4=X,+ 1 22 ү 
Х, Х, 

1=x,+ зра ә їв=[җ+ o E Len 
х х, X5 X3 X X 


Any point on xy - 2 is (8 “| 


Normal at P is b - 2 =t? (x - vet) 


Алвс = Аврс + Дарс С 
А= lar + lor 

2 2 

2^ A B 
r= 

a+b P 

A B C pes ЕС |8829 sA 
cos—cos—cos— = peas 

2 2 2 bc ac ab abc 


1 2 
P(A; ^ Ag) = 4 P(A:) = 4 


P(A») = 5 . Thus P(A; ^ Ах) = Р(Ач) Р(А:) 


2-4 2-4 
xt стз 
z-2i 2+2 

хх + ууз — 2(х + xi) – (y + y1) = X? +y? - 4x, - 2y, 

It passes through (0, 0), so, the locus of (ху, y1) is х2 + y? - 2x— y =0. 

So, Z1 = X + iyi, lies on this circle for which the points (2, 0) and (0, 1) are extremities of a 
diameter. Also (0, 0) and (2, 1) represent extremities of another diameter 


= 0 which is a circle х2 + y? — 4x — 2y =0 


|= ІСІ foosxin(x + х2 jax 
СТЕ 
= е-е »1 
2 


ft) =P—t+t+1 
Р > 0 
2. max.(f(t): 0 x t< x} = f(x) 
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2sin? x-3sin x4) 


8. Put 2 =t 
9. Ее” &"o44 "СИЗ" а 
Әлкен саты ес ox 
Adding and subtracting, we get En + О, = (3 + 1)" = 4", Е„— О, = (3 – 1)? = 2" 
4^ +2" 
2 


Adding and subtracting again, we get 2E, = 4" + 2" > Е, = 


4 -2" 
2 


20, = 4"-2" > О, = 


SECTION - C 


1. ees 
4 1 1/iM | 
3 3 AX 
цаашаа ЖАРЫ AD B p= 
3 V 3 
p- V4? -3? = 4/7 and eM- V7 : | 


V7 347 z С 2 


СМ- 1/7 =з — 3 ———3— 
= 4 4 
2. X «12 (x4i)(x- i) 
b=1,a=c 
Number of ways of choosing a, b, c = 10 = 10 x 1 
ake 
3. Unit vector (й) perpendicular to OA and CB 


CBxOA (За-7)-4|-(5-а)К 
(ВхОА| (30-7)? +16+(5-0)° 


i MN 
| 


Ав СВхОА-1 a-3 -1 = д.1|-|7-34)-4(2-а)ғ2(5-о) 
1 2 8 (80-7) +16 +(5 +0)" 


Shortest distance = ВА fi 


4. Replacing x by —1 we obtain | : Jefi Ч bns 
1-x X X 


(1-х) 


Again, replacing x by jt 
Х 
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x(x? +1) 


2 
> °41= Е Haza 
X 


= 2а ж < 1 


We have а = 


= (х2 — 1)2 = –3(1 + соѕз(ах + bx + c)) solution exists when L.H.S. = В.Н. S. = 0 


= х = +1 апа соѕ(ах + bx + с) = –1 
When x= 1, х= -1 
>at+b+c=3n,a-—b+cH=n 
=>b=nanda+c=2n 


In(f(x)) = 


i(101- i)In(x - i) 


For any quadrilateral, 

a+b+c>d. 

Now, (a - b)? + (b – с)? + (c- aj? 20 
= a? + b? + c?» (ab + bc + ca) 


— 3 (a? + b° + c?) 2 3 (ab + bc + ca) 
— 3 (a? + 02 + c?) 2 a? « b? + с? + 2 (ab + bc + ca) 
— 3 (a? + 02 + c?) 2 (a +b +c)? 
—3(a^«b^«c?)sd 
(a? +b? +c?) 1 
=> 2 > i 
d 3 


2 2 2 
г, The minimum value of [Em is 1 


As Р(о,(1-а2”) Ше оп y = 


1+ x? 
2. On solving y = а with L4, we get 
х“ +1 
1 
2-1 00000006. 1 
(22) (1 
and with line Lz, we get Р, (5 x) Bos (2) 


г. Equation (1) and (2), we get2<a<5 


Р(х) = cos х— 2a cos 2x—cos 3x+2a>0VxeER 
=> 2 sin? x (cos x + a) > 0 
—a2-cosx21 
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FIITJEE JEE (Advanced), 2015 
CONCEPT RECAPITULATION TEST -| 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 180 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have one correct answer. 
Each question carries +3 marks for correct answer and - 1 mark for wrong answer. 


Section-A (11 to 16) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 - 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (A), (B), (C), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” mol” 
0.0821 Lit atm K~' тог” 

= 1.987 = 2 Cal К тог" 

Avogadro's Number Na = 6.023 x 10? 

Planck’s constant h - 6.625 х 10“ J.s 

6.625 x 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. Which of the following is the most accurate instrument for measuring length? 
(A) vernier calipers having 20 divisions on the sliding scale which coincide with 19 
divisions on the main millimeter scale 
(B) a screw gauge having pitch 1 mm and 50 divisions on the circular scale 
(C) a vernier scale of least count 0.01 mm 
(D) a screw gauge of least count 0.001 mm 


2. A ball is thrown from the ground to clear a wall 3 m high at a distance of 6 m and falls 18 
m away from the wall, the angle of projection of ball is 
4(3 4(2 
(A) tan (3) (B) tan (3 
А(1 af 3 
(C) tan (2 (р) їап (3 
3. A block of mass m moving with velocity v strikes elastically 


another identical mass connected to a spring as shown in 
figure. The maximum compression produced in the spring 
(Assume surfaces to be smooth) is 


mv? mV 
(A) Гэж (B) : 

mv? 
(C) V зк (D) none of these 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-I-(Paper-2)-PCM-JEE(Advanced)/15 


4. 


A cube of side | and mass M is placed on rough horizontal surface and the friction is 
sufficient so that it will not move, if a constant force F = Mg is applied horizontally 1/4 
above the surface. Then the torque due to normal force about center of the cube is equal 
to 


Mgl Mgl 
(A) E (в) “2” 
(С) Mal (D) zero 


The work done to take a particle of mass m from surface of the earth to a height equal to 
2R is (R is radius of earth) 


(A) 2mgR (B) LE 
(C) 3 mgR (D) m 


A spherical object of mass 1 kg and radius 1 m is falling vertically downward inside a 
viscous liquid in a gravity free space. At a certain instant the velocity of the sphere is 2 


m/s. If the coefficient of viscosity of the liquid is uc N-s/m?, then velocity of ball will 
TU 


become 0.5 m/s after a time 
(A)In 4 s (B) 21045 
(С) 3In4 s (D) 2In2s 


Two straight long conductors AOB and COD are perpendicular to each other and carry 
currents i; and i». The magnitude of the magnetic induction at a point P at a distance a 
from the point O in a direction perpendicular to the plane ACBD is 


(A) 250, +i,) (B) 22 (i ы) 
Ho (2.,2Ү/2 Ho ір 
(C) 554844) (0) ora ri] 


Space for Rough work 
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A non-conducting rod AB of length | has a positive linear 
charge density à. The rod is rotated about point A with an 
angular velocity о in the plane of paper. The magnetic 
moment of the rod is 


rol? 223 
(д) 4% в) == 
310l? rol? 
(C) 2 (D) 6 


A bird is flying over a swimming pool at a height of 2m from the water surface. If the bottom is 
perfectly plane reflecting surface and depth of swimming pool is 1 m, then the distance of final 
image of bird from the bird itself is (ц, = 4/3) 


11 23 
(A) КШ (В) КШ 

11 11 
(С) zn (D) EX 


The mean lives of a radioactive sample are 30 years and 60 years for a-emission and f- 
emission respectively. If the sample decays both by a-emission and В-етіѕѕіоп 
simultaneously, the time after which, only one-fourth of the sample remain is 

(A) 10 years (B) 20 years 

(C) 40 years (D) 45 years 


Space for Rough work 
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Comprehension type (Only One Option Correct) 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions 
relate to the three paragraphs with two questions on each paragraph. Each question has only 
one correct answer among the four given options (A), (B), (C) and (D). 


Paragraph for Questions 11 & 12 


The position vector of a body of mass m = 4 kg is given as T = i(t? – 41) + (C), where Tis in 
metres and t in seconds. 


11. The magnitude of torque with respect to origin, acting on the particle att = 1s will be 
(A) zero (B) 48 Nm 
(C) 64 Nm (D) 80 Nm 
12; Work done by force acting on it in first two seconds will be 
(A) 32 J (B) 256 J 
(C) 320 J (D) 288 J 


Paragraph for Questions 13 & 14 


A uniform ring of mass m and radius R can rotate freely about an axis Eo 
passing through centre C and perpendicular to plane of paper. Half of 
ring is positively charge and other half is negatively charge. Uniform 
electric field Ев is switched on along —ve x-axis (Axis are shown in 
figure) 

[magnitude of charge density 21 


13. The dipole moment of ring is 
(A) 2 4R* (B) 4 àR? 
(C) 2 nA R? (D) 4 x AR? 
14. If ring is slightly disturb from given position, find the angular speed of ring when it rotate 
by 1/2. 
(А) 2, |^ Eo (B) ^ Ee. 
m 
(C) SEEN (D) none 
m 
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Paragraph for Questions 15 & 16 


An ammeter and a voltmeter are connected in series to a battery with emf E = 6 volt and 
negligible resistance. When a resistance R = 3Q is connected in parallel to voltmeter, reading of 
ammeter increases three times while that of voltmeter reduces to one third. 


15. Reading of voltmeter after the connection of resistance is 
(A) 1 Volt (B) 3 Volt 
(C) 9/2 Volt (D) 3/2 Volt 
16. Reading of ammeter before the connection of the resistance is 
3 6 
A) —A B) =A 
(A) 2 (8) - 
(C) SUA (D)1A 
16 


(Matching List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The 
codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Line joining the centre of path and 
cylinder is having angular velocity о 
and angular acceleration о at the 
given instant Match the statements 
from List | with those in List Il and 
select the correct answer using the 
code given below the lists. 


11514 115141 
(P) Rotational component of kinetic 4. (R -r)ai « (R -r)o?j 
energy of cylinder 
Kinetic energy of cylinder 2 = 
(0) gy or су 2 wo R(R-r). 
r 
Acceleration of centre of cylinder 
(R) 7 3. im(R-rf o? 
Acceleration of point of contact 2 > 
(S) 4 —m(R-r) o 
Codes: 
P Q R S 
(A) 3 4 1 2 
(B) 2 4 1 3 
(C) 1 2 3 4 
(D) 4 1 2 3 
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18. A disc of mass m and radius R is rolling without slipping on 
a horizontal fixed rough surface with tramlational velocity v 


as shown in the figure. Here L,,L, and k,,k, represents 


the angular momentum and kinetic energy about point O 
and P respectively: Match the physical quantities from List | 
with those in List Il and select the correct answer using the 
code given below the lists. 


List-I ЕГІЗ) 
(P) | bo 1. =mVR(-R) 

L 3 2 
(Q) р 2. атын 

K, 3 a 
(R) 3. 2тМВ(- 
(5) i 4. = mv? 
Codes: 

Р Q R 5 

(A) 4 2 1 3 
(B) 2 4 1 3 
(C 3 1 2 4 
(D) 4 1 2 3 


19. A block of mass 2kg is kept over a block of “=0.6 

mass 8 kg as shown in the figure. A force ох т ЛЭ 
Е =14Nacts on the upper block. Match the P i 

physical quantities from List | with those in List „о 

Il and select the correct answer using the code 


given below the lists. All values are in S.l. 


8kg 
"atu uuu ur 


units: 

List-l List-ll 
(P) | Acceleration of block 2 kg 1. 10 
(Q) | Acceleration of block 8 kg 2. 1 
(R) | Friction action between the blocks 3. 12 

Friction acting between lower block 1 
(S) | and ground 4. 4 
Codes: 

P Q R S 

(A) 4 2 1 3 
(B) 2 4 1 3 
(C) 1 2 3 4 
(D) 2 4 3 1 
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20. 


A thin biconvex lens of small aperture 
and having focal length 30 cm is cut 
tow ways as shown in the figure. The 
focal length of different combination 
given in [151-1 with their value in List-Il. 
Match the statements from List | with 
those in List Il and select the correct 
answer using the code given below 
the lists. 
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)c 


11514 List-ll 
Infinite 
(P) 1. 
27 = 30 cm 
(Q) 2 
60 ст 
(К) 3. 
15cm 
(S) 4. 
Codes: 
P Q R 5 
(А) 4 2 1 3 
(B) 2 3 4 1 
(C) 1 2 3 4 
(D) 2 4 3 1 
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Chemistry PART - Il 


SECTION - A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. Which of the following is not matched correctly? 
(A) CH3 


| 
H3C—C—CH5—OH --НО/А 5p: Reaction through 5,1 and rearrangement. 


| 
CH3 


(B)  cH,- CH, -OH—S2C2 , p: Reaction through Sy. 


(C) CH, - CH, - OH НІ »P;Reaction through S42 reaction. 


Reflux 
(D) саны 
Lo а HI 
нс—сн Reflux : 
CH3 
2. 
COOC2Hs 
- (00, 
I A 
The major product is 
(B) O 
20 
(D) О =О 
СН: 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


11 
AITS-CRT-I-(Paper-2)-PCM-JEE(Advanced)/15 


2 СН, -СООН--22080 ,(д)--КМ ,(в)-.ВО! (с) А (D), Product D is 
(А) „COOH (B) с 
хэс Н,С--С--СООН 
COOH 
(С) CHCOOH (D) Сн, 
4. s 
Et.NH/DMF i) Reduction dil. HBF, 
F NO2 Е >X (ii) NaNO, /HCI >Y A 4 
What is ‘Z’? 


(A) (B) 

Е-- | | мн, БЮМ-- | | мн, 
(С) O (D) O 

F NEt2 F F 


H 
T i Ф „СНз 
5. The monomer of the polymer: ыы ur le is 
CH3 
CH3 
(A) „СНз (B)  (H3C)2C=C(CH3)2 
Н,:С-40 
N 
CH3 
(С) H3CHC—=CHCH3 (D) Н3С--СН--Сн; 
6. State of hybridization of sulphur, carbon-1 апа carbon-2 in Ғ;5 ССҒ; respectively are" 
12 
(A) sp, sp’, өр? (В) sp:, sp’, sp 
(С) spd, sp, sp? (D) sp’, sp, өр? 
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7. А ХЕ, type molecule have u = 0, which additional information is required to conform the 
geometry of molecule 
(A) All the X—F bond length are identical 
(B) Molecule has same F—X—F bond angle between any two adjacent F 
(C) Number of lone pair of electron on central atom < 2 
(D) Planarity of molecule 


8. Solid AB haz ZnS type structure. If the radius of А” ion is 22.5 pm then radius of В” ion 
Will be: 
(A) 100 pm (B) 200 pm 
(C) 150 pm (D) 95 pm 

9. 2Zn +O, ——2ZnO; AG? = -616 J 


2Zn« S——o2ZnS; AG? = -293 J 


28 + 20, — 250, (9); AG? = -408 J 
АС? for the following reaction: 
2215 +30, »2ZnO + 250,, would be: 


(А) -731 J (B) -1317 J 
(C) *731 J (D) +1317 J 
10. A gas shows heating effect on sudden expansion. It shows that: 


(A) the gas is nobel 

(B) the gas is ideal 

(C) the inversion temperature of the gas is very low 
(D) its Vanders Waal’s constant ‘b’ is high 
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Comprehension Type (Only One Option Correct) 


This section contains 3 paragraphs each describing theory, experiment, data etc. Six questions 
relate to four paragraphs with two questions on each paragraph. Each question of a paragraph 
has only one correct answer among the four choices (A), (B), (C) and (D). 


Paragraph for Question Nos. 11 to 12 


Hybridisation is a process of mixing of atomic orbitals to give mixed or hybrid orbitals. Hybrid 
orbitals have equal energy and their hypothetical shape may be given as 


Head—C <> ail 
Five d-orbitals are non-degenerate, they are divided into two different set of orbitals 
eg > да уг, 
БЕРЕ 
Hybridisation involving d-orbitals are dsp’, ѕр?а, dsp?, sp^d^, 25р?, ара” 


tag > d 


11. Which of the following orbitals are involved in ѕр?а? hybridisation? 
(A) dy, dyz (В) do zdy 
(C) do |; d; (D) 454, 
12. | Which of the following d — orbitals are involved in sp°d* hybridisation? 
(А) de 4,2,4, (B) dyy:dyz:dzx 
(C) dy 2,4,6, (D) d; d dx 
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Paragraph for Question Nos. 13 to 14 


If a cell has cell potential ‘Е’ and standard cell potential ʻE”, then free energy change of cell 
process may be calculated as, 
AG = -W = -nFE and AG? = -W max = -nFE? 
Where ‘n’ is the number of electrons involved in overall all process . According to Gibs-Helmholtz 
equation: 

AG-AH-TAS 


AG -aneT (8) 
dT Jp 


Temperature coefficient of cell ‘w will be equal to EJ 
P 


13. AG? for the Daniell cell 
Zn(s)|ZnSO,||CuSO,|Cu(s) 


d AUR = -0.76V; ЕС, = +0.34 V 
Will be: 
(А) -312.3 KJ (В) -212.3 KJ 
(С) -123.2 KJ (D) -323.1 KJ 

14. The temperature coefficient of a cell whose cell reaction is 

Pb(s) +HgCl, (aq) —— PbCI; (aq) + Hg(/) 
(=) -1.5х107 vK™ at 298 К 

dT Jp 
The change in entropy in JK ! тог” for the given cell reaction will be 
(A) 14.475 (B) 57.9 
(C) 28.95 (D) 86.82 
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Paragraph for Question Nos. 15 to 16 
Methyl red is commonly used as indicator for acid base titrations. It is prepared by treating 
NaNO;/HCI with anthranilic acid and the resulting solution is mixed with М, N-dimethyl aniline and 
shaked well the solution for some minute to get ‘Methyl Red". 


Given 
COOH 


NH2 


(Anthranilic Acid) 


15. Which is most likely to be “Methyl Red”? 
(A) 0 (B) COOH 


С--ОН 
өле 
COOH MeN 
(С) Е (0) HOOC С) М--М 22 NMe5 
( ЖЕ 


16. Which method сап be prepare о-атіпо benzoic acid, the main raw material? 
(A) NH2 
© CH,COCI/Pyridine , — Conc. HSO, у CH,Cl/ AICI, „KMnO, ,  diLHjSO,/A у 
(В) NH2 
Ô CHa -CI/ AlCl , КМ, , 
(C) COOH 
Ô HNO,/H' ,  Sn/HCl у 
(D) NH2 


Ô CHaCOCI/ Pyridine | СН,С/АС, , ^ KMnO,/A , ой.н;80; у 
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(Matching List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The 
codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the list- | with list — li 


List- 1 List — II 
(P) Calomel (1) Reference 
(Q) Glass (2) Redox 
(R) Hydrogen (3) Membrane 
(S) Quinohydrone (4) Gas 
Codes: 
P Q R 5 
(А) 1 3 4 2 
(B) 3 1 2 4 
(C) 1 2 4 3 
(D) 1 4 2 3 
18. Match List — I with List — 1. 
List – 1 List — Il 
Transformation Name 
(P) 9 о (1) Hofmann 
в». О-С)--»ы Isocyanide 
(Q) О О (2) Wittin Reaction 
2 MCPBA 0 
(К) О R (3) Bayer-Villiger 
| \ oxidation 
JC. +Ph3P =CH,—> С--СН; 
хана Б 
(5) Ph - NH CHCl; /KOH »Ph- NC (4) Friedel Craft's 
Acylation 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 3 1 4 2 
(C) 1 2 3 4 
(D) 1 3 2 4 
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19. Match the list- | with list — II 


List- I List – 11 
(Р) H3C—C=CH (1) Positive test with Fehling’s solution 
(Q) HCOOH (2) Positive test with Tollen's reagent 
(R) NN (3) Decolourise Br? water 
(S) (4) Івосуапіде test 
Codes 
P Q R S 
(A) 2,3 1,2 4 2,4 
(B) 1,2,3 1,2 2 4 
(C) 2 1,2 1,2,3,4 4 
(D) 1 4 2 3 
20. Match the list- | with list — Il 
List- I List – Il 
(P) COOH (1) О, P – directing compound 
CH,COCI 
АС ! 
(О) СІ (2) Activated compound 


МО» (4) Deactivated compound 


(R) : -NMe> (3) No reaction 


Codes: 

P Q R 5 
(А) 2 1,2 3,4 4 
(В) 4 1,2,3 1,2 4 
(С) 1,2 3,4 1,2 2,3 
(D) 1 2,3 2 1,4 
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Mathematics PART - Ш 


SECTION - A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


tan"! (sinx) = sin"! (tanx) holds true for 
(A)x eR (B) 2-5 <x < 2nn +5; (n ez) 


(С) x e nn, (n e 2) (D) x e (0, 2 


Let P(x) be a polynomial with degree 2009 and leading co-efficient unity such that 
P(0) = 2008, P(1) = 2007, P(2) = 2006, ..... P(2008) = 0 and the value of P(2009) = 
(Іп)-а where n and a are natural number than value of (n + a) is 


(A) 2008 (B) 2009 

(C) 2010 (D) 2011 

Let f(x) = х? + x? + 100x + 7 sin x, then equation : H 5 H az 0 has 
y-f(t) y-f(2) у-Қ3) 

(A) no real root (B) one real root 

(C) two real roots (D) more than two real roots 


Let (1+ x) = Усх and u, = Уг) Хав. at x = 2. Then the sum to infinity of 


r=0 r=0 х+г 
U1 + U2 + Из +..... IS 
1 
(A) 0 (8) 5 
(C) 1 (0) 2 
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Consider the system of equations ах + by = 0 and cx + dy = 0 where а, b, c, d e (1, 2}. 
The probability that the system of equations has a unique solution is 


3 5 
(ss (8) 46 

9 5 
(756 ES 


2 2 
If circumcentre of an equilateral triangle inscribed in zug with vertices having 
a 


eccentric angles о, В, y respectively is (хі, ул) then У`соѕасоѕВ + $ sinasin is 


9x? 9y? 3 xi yj 5 
A Iu ge SP B un eee A en ын 
( ) 2g 2b* 2 ( ) за? 2b? 2 

x; y? 5 x^. үс 1 
G Еа Бар Cr D хаш үгы RA 
) бад 9b? 9 ( Ne b? 2 


In a AABC, CD is the bisector of the angle C. If cos 2 has the value = апа CD = 6, then 


ab . 
— is equal to 


a+b 

(A) 3 (B) 6 

(C) 9 (D) 18 

Let S(x) = Í Шы /809-1 аг and M(x) = S(x) - 2R(x). 

ех +8e* +4e* ез 48e" +4e™ 

If M(x) = jun (f(x))+c where c is an arbitrary constant then f (log, 2) is equal to 
1 3 

A) = В) > 

(А) 5 (8) 5 
5 7 

С) = р) — 

(02 (D) 5 
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9. f(x) is a differentiable function satisfying the relation f(x) = x? + fet (x - t)dt, then 
0 


9 
S f(k) is equal to 


(A) 960 (B) 1060 
(C) 1224 (D) 1260 
10. Тһе solution of differential equation х2(х dy + y dx) = (xy — 1)? dx is (where c is ап 
arbitrary constant) 
(A) xy - 1 = cx (B)xy- 1 = сх? 
(C) 252510 (D) none of these 
xy-1 x 


Comprehension type (Only One Option Correct) 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions 
relate to the three paragraphs with two questions on each paragraph. Each question has only 
one correct answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 

Let each of the circles 

5, = х2 + у2+ ду – 1 = 0 

9, = х2 +y + бх+у+8=0 

S3 =x’ + y? 4х – 4у – 37 = 0 

touches the other two. Let P4, P5, Рз be the point of contact of 5, and S5, S; and S5, 5, and 5, 
respectively. Let T be the point of concurrence of the tangents at P4, P2, Рз to the circles. C4, С», 
Сз are the centres of S4, S2, S5 respectively 


11. Р, and Рз are reflections of each other in the line 
(А)у=х (В)у=х +1 
(С) 2x-y+3=0 (0) 2х+у+9 = 0 
12. The area of the quadrilateral TP2C3P3 is 
(A) 11 sq. units (B) 25 sq. units 
(C) 15 sq. units (D) 9 sq. units 


Space for rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


21 
AITS-CRT-I-(Paper-2)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
If f(x) is a differentiable function wherever it is continuous and f'(c1) = f'(c2) = 0, 
f'(c1)f"(c2) < 0, f(c1) = 5, (сә) = 0 and (с; < c2) 


13. 


If f(x) is continuous іп (сі, с] and f"(c1) – (сг) > 0, then minimum number of roots of f'(x) 
= 0 in [c4 — 1, с + 1]is 

(A) 2 (B) 
(С) 4 (D) 


If f(x) is continuous in (сі, сә] and f"(c4) — f"(c2) > 0, then minimum number of roots of f(x) 
= Оіп [c4 — 1, c2 + 1]is 

(A) 2 (B) 3 

(С) 4 (D) 5 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 


Define a function à: N > М as follows: ф(1) = 1, olp") эр" (p - 1) if p is prime and n е N and 


фтп) = ф(т) ф(п), if m and n are relatively prime natural numbers then 


15. 


ф(8п + 4) where n е N is equal to 


(A) 20(4п + 2) (B) Ф(2п + 1) 
(C) 20(2п + 1) (D) 49(2n + 1) 
The number of natural numbers ‘n’ such that ф(п) is odd is 

(A) 1 (B) 2 

(C) 3 (D) 4 
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(Match List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes 
for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. Match the following List-l with List-ll 


List - | List - Il 
(P) _ Letf(x) = х2 + xg'(1) + g"(2) and g(x) = XX + xf'(2) + f"(3), then 
1. 2 
f(1) - #(2) is equal to 
(Q) If f(x — у), f(x):f(y) and f(x + y) are in A.P., for all x, y and 2 4 
f(0) = 0, then Ғ(2) + f (-2) is equal to 1 
(R) If f(x) = х? «ox f (1) + xf"(2) + f"(3) for all x, then (0) + (3) + | 3 4 
1 is equal to : 
(5) Let f(x) = x", n being a positive integer, then value of n for 
which the equality f'(a + b) = f'(a) + f'(b) is valid for all a, b > | 4. 0 
015 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 3 4 2 1 
(C) 3 4 2 1 
(D) 1 2 3 4 


x 


t 
18. A function F is defined by F(x) = [t V x > 0. Now express the functions in List-l in 


1 


terms of F, then match the following List-l with List-ll 


List —1 List — II 
x e! x 
(P) lo F(x)-<+e 
х et i 1 
о ——dt x _e_F| — 
(Q) Е хех -e 1 
хы 
(R) [= е ?[Е(х + 2) – Е(3)] 
1 
хол 
(5) [е Е(3х) – Е(3) 
1 
Codes: 
Р а R 5 
(A) 4 3 2 1 
(B) 3 4 1 2 
(C) 3 4 2 1 
(D) 1 2 3 4 
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19. Match the following List-l with List-ll 


List - I List - Il 
(P) An urn contains five balls, two balls are drawn and are 31 
found to be white. If probability of all the balls in urn are | 1. К--- 
white is k, then 91 
(Q) Out of 15 consecutive integers three are selected at 3 
random, then the probability of the sum is divisible by 3 | 2. k =— 
is k, then 16 
(R) If 3 cards are placed at random and independently in 4 7 
boxes lying in a straight line. Then the probability of the | 3. k= — 
cards going into 3 adjacent boxes is k, then 8 
(S) A box contains 4 balls which are either red or black, 2 
balls are drawn and found to be red if these are |, jte. Ж 
replaced, then the probability that next draw will result іп ` 72 
а red ball is k, then 


Codes: 

P Q R 5 
(А) 4 1 3 2 
(B) 1 2 3 4 
(C) 3 4 2 1 
(D) 4 1 2 3 


20. Match the following List-l with List-ll 


List — I List - Il 
А T Ш 2 А 
(Р) sin S00 2 (r-e)ir-e | is equal to 1. 0 
(О)  ifrootoft? * t* 1 = 0 be a, f, then a^ + р ос В is equal to | 2. 4 
238 4 
(в; | 0089:1509-| ec perenni, thennisequalio |84001 
ѕіпӨ +1(1+соѕ0) 
Қ TU 2 bab 
(S) if z= SOS a since: (where г = 1, 2, 3,.....), then value of 4. 4 
212223 ..... із equal to 
Codes: 
P Q R 5 
(A) 4 1 3 2 
(В) 1 4 2 3 
(С) 2 3 4 1 
(D) 4 1 2 3 


Space for rough work 
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LO 
T 
Q 6 
5 Ш 
Ф Е 
Ol o = 
е| 2 =| o| ol ol al al < o| a| < ol <| of o| « o m o m a а 
б О 
>| к 
OG] 3 
Ч|9 _ Е 
Ш — | 
ne Ф Bu 
79 Fco | 
zog Ol « <| of of «ч аа ч <| o o m m o m ч «| «| «| m 
т м 
o 
tc 
LLI 
= Ф 
o 9 
< 0) 
= 
а са am а aa a o o а са o с m а од a O| «| о а a 
б 
Z 
E «ЇЇ el «+ l el РЕ ol S E g ©) ;| s © o ©) о g 


"ү102 (peoueApy) ааг ш рәшүепЬ элец вшелбола |ү шо; sjuepnis JIFLI 6/66 % suie1604d |00Ц26 рәуелбәнц / шоо155е|) WO. sjuepnis JIFLI 1252 
102 (рәоивлру) ааг ur әәцешлонәд JIFLI “SyueY ери пу 00S 401 ш y4} pue 002 401 и 99 “001 401 ш pe pebbeq әлец єшелболд Пу шол sjuepnis Far LIS 
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Physics PART -I 


ЅЕСТІОМ – А 
2. 6 = М соѕ 01 ..(1) 
3 - V sin 81-504 ...(2) 
2 . 
T NEUE .4(3) 
9 
Solving the equation we will get the result 
3. Uu RU 
2 2 
_ [mv? 
k 
4. F = umg use concept of toppling 
5. Use concept of conservation of energy E; = E; 
6 a E mg zu F 11 
т 
У=и+аї 
7. Use В = 12. a 
4n 1 
8. M=iA 


А = лх?і= Орь 
Ї 


Place the value in M = iA 


9. яа = distance of final image of bird from | х 
u 
bird itself 
h 
777777777777777. 

11. F=i(t? —4t) + (08) 

Differentiation twice to get à = i(2) —6tj 

t=fxF 


— —— — ————————M——Á———ÁMMÁM À ÀÁ—M!— má en 
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X x-volt 
(6 — х) На and (s-£) = (SiRA ® (7) 
6-х 1 T 
= =— 
6-Х 3 Ї 
3 6V 
> ТЕАТ 
2 


— after connection = Sv 


, : 3R Х 
io x Ry =x and hi ы Ды 
=> | SA 

16 


(P) Vem = (R- ro 


2. rotational E -1т(я-гу о? 


any point — ВЭЭ that point Т Et CM 


(P) > этуг(<) 
(О) > (1) 


К = ілуі, + сім 


2 


зэс Ээ 3 ту? 


Slipping between 2 and 8 
14-12 

(P) а= 2 -1 
12-10 1 

Q) ag = ——-— 

( ) 8 kg 8 4 


(В) 0.6 x 2x 10 - 12 


Basic combination of lenses. 


— —— — ————————M——Á———ÁMMÁM À ÀÁ—M!— má en 
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Chemistry 


XF,-type molecule have zero dipole moment when it is either tetrahedral or square planar. 
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PART - Il 
SECTION- A 
1. 
e pon Hou en 
ж 
Н,С--С--ОН T H340—C y i2 - I—C—CH3 
——À 
HC—CH, 4% тав gon as 
сн; CH3 На CH3 Нз СНз 
3° Racemic mixture 
2, О 9 О 0 О 
С—О—С›Н» C—OH 
ot ay 
ESOS у -CO, 
В —ketoacid 
3. Н.С--СООН Вг, H5C—COOH KCN H5C—COOH H,O/H* 219998 
3 RedP ^ aj Ё шини 
B CN COOH 
— do — CHCOOH +CO, f 
4. 
F МО, SS EtaN NO, —Beselen. „ЕМ NH» 
NaNO;/HCI (С) ЕЕ (С) 
5. ХЭЭ Gis 
ар, opens as --СН-С-- as operating unit 
сн, | 
CH3 
6. 
F F 
“7 
Ш 
{ 1 
2 
ы; 
Е 
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8. r 22.5 


AY = 0.225 > “~ = 0.225 

ns p 

= ty. = 100 pm 
9. AG? = 2АО2 с + 2AG$o, - 2AG Ing 

= (-616-408)-(-293) = —731 J 

10. Expansion of real gas above its inversion temperature shows heating effect. 
11. spd? -» involves do уг and а.г orbitals in hybridisation. 
12. spd? > It involves dx, dyz, dzx d-orbtials in hybridisation. 


13. AG? = -nFE? 
2—2x96500 x 1.10 = — 212.3 KJ 


ЕЗ 
dT/p nF 


Р тэ Soe Л, 
2x 96500 
H H 
15. COO COO 22 анар 
NH, № СІ (C) —wwe; 
NaNO, «HCI (we 
16. NHAc NHAc NHAc 
NH> CH3 
O CH4COCI H,SO, MeCl/ AlCl, KMnO, 
SO3H SO3H 
NHAc NH; 
COOH COOH 
" 
SO3H 
17. Fact. 


19. Read the text. 


20. -СООН, —МО» groups are deactivating groups and -CHs, -ММеҙ are activating group. Friedel 


Craft's acylation not take place with the deactivated benzene compound NH, is nucleophile. 
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Mathematics PART - Ill 
ЅЕСТІОМ – А 
1. At x = 0, +n, +27 
LHS = RHS 
Now let f(x) = tan ‘(sin x) and g(x) = sin ‘(tan x) 
2 
Gees anid: Ош 2 = у. 0380 ae = f'(x) 
1+sin? x Vi-tan?x  41-tamfx  1+sin?x 
Hence, f'(x) < g'(x) V x e domain. So f(x) and g(x) are equal only at x = nz 
g(x) 


2. P(x) - 2008 + x = x(x- 1)(x- 2)(x - 3) ..... (x — 2008) 
Put x = 2009 
3. Қ) = 3X + 2x + 100 + 7 cos x 


= 3x° + 2x + 93 + 7(1 + cos x) 
2 
= (х1) [EB утау оовх)>о 


2. f(x) is increasing function = Қ1) < ҚО) < ҚЗ) 

(Leta «b « c) 

Now g(y) = (y – 0)(у – с) + 2(у – с)(у— a) + 3(y- а)(у– 0) = 0 
-. g(a) > 0, g(b) < 0 and g(c) > 0 


| 
4 кш 36 + бе тыз +... +(—1)" Окы ШЫ 
X х+1 х-2 х-3 x+n х(х+1)(х+2).....(х+п) 
“ALK = 2, u, Co Ао Оз, ae = 1 T 1 
2 3 4 5 (n+1)(n+2) n«1 n+2 
be] 
Hence, S, = Uj + U2 + Us + ..... + Un = | – — 
2 n+2 
5. (1)ad = 1, bc = 4 (2) ad = 1, bc =2 
(3) ad 2 2, бс = 1 (4) ad = 2, bc = 4 
(5) ad 2 4, bc = 1 (6) ad 2 4, bc = 2 
acos bsin 
6. Centroid = circumcentre = (x4, y4) = БЕ ud 


2 2 
EJ = 2(Y'cosa.cosp + Y'sinasinp) 
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11.-12. 


AA + Ao 
A= 197 sin c = ab sin E s 
2 2 2 


A; + Ao = lepin лийн 
2 2 2 2 


A=A; + А 

1 1 1 ab 
+—=— > 

ab 9 a+b 


ех (e? -2) 


е“ +8e2% +4 


M(x) = | 


Pute*-t 


f(x)= x^ + [e"t(x- t)dt = x? + [e *?t(t) 
0 


- e f(x) = x'e* + fe't(t)at 
0 


Differentiating both sides w.r.t. x 


e* f(x) + e* (х) = 2xe” + x°e* + е" f(x) 


2 f(x) = 2x + X 
f Яа 
n  Цх)-хї----0 


Given differential equation can be written as 


хау + ydx dx 
(xy-1) x 
Integrating both sides 
1 1 1 1 
+c> +C 
(xy – 1) X ху-1 x 
Shown in figure 
Р(—2,—1) 
P.(-4, —1) 
Рх(-1,-4) 


f'(c1) > Ї'(Сә) 
f"(c1) > 0 and f"(cz) < 0 
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C 


A1 A2 


dt =x? «e [e'f (t)at 
0 


> at x = C4, f has local minimum and at x = с>, f has local maximum 


See above solution 


ф(8п + 4) = ф(4(2п + 1)) = (4) (2N + 1) = 422 o(2n + 1) = 26(2n + 1) 


(p") is odd > р" '(p — 1) is odd 
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.. pis prime, the only value p can take is p = 2 


2. ф(2") is odd 
17. (P) f(x) = 2x + g'(1), f"(x) = 2 

g'(x) = 2x + f'(2), 9"(x) = 2 
at x = 1, #(1) =2 + g'(1) and g'(1) 2 2 + f'(2) 
=> f'(1) = 4 + f'(2) 

(Q) .. 2f(x) f(y) = f(x — y) + f(x + y) vee (1) 
Replacing x by y and y by x, then 
2f(y) f(x) = f(y — x) + f(y + x) - (2) 


From equation (1) and (2), we get f(x — y) = f(y — x) 
Put y = 0, then differentiate 
(В) f(x) = 3х2 + 2xf'(1)  f"(2) 
=> f'(1) = 3 + 2f(1) + (2) 
=> f'(1) + f'(2) =-3 
= апа f"(x) = 6x + 2f'(1) 
<. f'(2) = 12 + 2f'(1) 
-. -f'(1) + f'(2) = 12 
(S) n(a+b)"~'=na"~'+nb"~' 


Putt+2 =z 
Put 3t =z 


—x1 
A x^ 1 
19. (Р) (t-te 
B Қ зы RI а 2 
4 10 4 10 4 10 4 
3x°C,+5° 31 


(Q) Required probability = 


cm 91 
2345) 3 
Required probability = = 
(В) Req р ae Дыл Т 
З А dod d.d. 5 
S) P(A)= VP(E..P 1 Е 
8) P(A)= SPE) бі ТЕБЕ: 
T 4 1 1 1 í 
Thus, P 5t -3 -3 р[ Ег _3 2 3 ang p| Es _3 6_ 1 
АЈ 5 5 ДА 5 А 5 10 
9 9 9 
10 10 


20. (P) Уг o)(r ө?) = у fr? r( 1)+1} 
(О) a + В“ +a р = + об +o o oo «1-20 


(R) № = 1 + cos 0 + i sin Ө = 2cos2| сов +isin® | = 2cos 2- ge 
2 2 2 2 


D' = -° sin Ө + i(1 + cos 0) = i [conjugate of № = 2сов e"? 
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CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 432 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from AII Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 1077 erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - I 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


There are some passengers inside a stationary railway compartment. The centre of mass of the 
compartment itself (without the passengers) is Ci, while the centre of mass of the 'compartment 
plus passengers’ system is Co. If the passengers move about inside the compartment, 

(А) both С. and С» will move with respect to the ground 

(B) neither C, nor Cz will move with respect to the ground 

(C) C; will move but С» will stationary with respect to the ground 

(D) Cz will move but С; will be stationary with respect to the ground 


A false balance has equal arms. An object weighs x when placed in one pan and y in the other 
pan. The true weight of the object is equal to 


(A) ху (8) 227 
x+y? х? y? 
с) —5 (0) 2 


Two identical cylindrical vessels with their bases at the same level, each contains a liquid of 
density p. The height of the liquid in one vessel is h; and that in the other hz. The area of either 
base is A. The work done by gravity in equalizing the levels when the vessels are inter connected 
is 


2 
(А) Apg| Mahe (B) Apg| 77 
2 2 
h, -h h -h, Y 
С) Apg| +—* D) A 12 
(лед 1-2 (0) Ав "| 
Dimensional formula for Plank’s constant is identical to that of 
(A) Torque (B) Power 
(C) Linear momentum (D) Angular momentum 


Space for Rough work 
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5. A wheel of radius r rolls without slipping with a speed v on a horizontal road. When it is at a point 
A on the road, a small blob of mud separates from the wheel at its highest point and lands at 
point B on the road 


(A) AB =v (В) aB -av E 
g g 
(C) aB = ay f5 (D) aB =v E 
g g 


6. A particle moves along the parabolic path y = ах? in such a way that the x-component of the 
velocity remains constant, say c. The acceleration of the particle is 
(A) ack (В) 2ас?} 
(C) ас (D) а?с21 
7. A radioactive nucleus of mass number A, initially at rest, emits an о particle with speed v. Тһе 
recoil speed of the daughter nucleus is 
4у 4у 
А Бұға 
^) — (8) ^ 
А – 4)у А – 4)у 


about the other end of the spring with an angular velocity о, in 


8. A particle of mass m is fixed to one end of a light spring of force (Q) 
constant k and unstretched length |. The system is rotated 
k m 
gravity free space. The increase in length of the spring will be LULL 


mlo? mlo? 
A) —— Bj -—— 
(^) k (B) k-mo? 
2 
mig 5 (О) None of these 
k+mo 
9. A particle is moving in a circle of radius r centred at O with 


constant speed v. The change in velocity in moving from P to О 
( Z POQ = 40°) is 

(A) 2vcos40° (B) 2vsin40° 
(C) 2vcos20° (D) 2vsin20° 


Space for Rough work 
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The electric potential (in volt) in a region is given by 
V = 6x – 8ху? — 8y + бух — 4x 
Then electric force acting on a point charge of 2C placed at the origin will be 
(A) 2 N (B) 6N 
(C) 8N (D) 20 N 


Two containers of equal volume contain identical gases at pressures P, and Р» and absolute 
temperatures T, and T» respectively. The vessels are joined and the gas reaches a common 
pressure P and a common temperature T. Then 


(ay P-| By 221 (вува hg Er 
iT, 2\1, Т, 

с) e - (P * Ro iy e - (PL+ r 
тё +: т2 Ti 


The half life period of a radioactive element X is same as the mean life time of another radioactive 
element Y. Initially both of them have same number of atoms. Then, 

(A) X and Y have the same decay rate initially. 

(B) X and Y decay at the same rate always. 

(C) Y will decay at a faster rate than X. 

(D) X will decay at a faster rate than Y. 


The temperature of source and sink of a Carnot Engine are 327°C and 27°C respectively. The 
efficiency of the engine is 


27 27 
(A) БЕЙ (B) т. 
327 327 
(С) 0.5 (D) 0.7 
R 2 , 
For a gas — = — . Possibly the gas is 
Cp 3 
(A) diatomic (B) monatomic 
(C) a mixture of diatomic and monatomic (D) polyatomic 


Space for Rough work 
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15. 


A wire has a non-uniform cross-section as shown in the 
figure. A steady current is flowing through it. Then the 
drift speed of the electrons 

(A) is constant throughout the wire 

(B) decreases from A to B 

(C) increases from A to B 

(D) varies randomly 


Which of the following is most suitable for the core of the electromagnets? 
(A) Air (B) Steel 
(C) Soft iron (D) Cu-Ni alloy 


A black body radiates power Р and maximum energy is radiated by it around a wavelength Ao. 
The temperature of the black body is now changed such that it radiates maximum energy around 


the wavelength За, The power radiated by it now is 


256 16 
(A) 22р (B) SP 

64 4 
(C) SP (D) =P 


The plane of the dip circle is set in the geographical meridian and apparent dip is 0,. Itis then set 
іп a vertical plane perpendicular to the geographical meridian, the apparent dip becomes Ө. The 
angle of declination о at that place is given by 


(A) tana = JtanO, tan0, (B) tana = Тап? Ө, + tan’ Ө, 


Сапа а ©) ange 
tan, іап0, 


According to Faraday’s law of electromagnetic induction 

(A) the direction of induced current is such that it opposes the cause producing it. 

(B) the magnitude of induced emf produced in a coil is directly proportional to the rate of change 
of magnetic flux. 

(C) The direction of induced emf is such that it opposes the cause producing it. 

(D) None of the above. 
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If ф is phase difference between current and voltage, the wattless component of current is 
(A) | со5ф (B) | sino 
(C) I tanó (D) 1 соѕ2ф 


A particle is vibrating in S.H.M. Its velocities аге v; and v2 when the displacements from the mean 
position are y, and ys, respectively, then its time period is 


2 2 2 2 
Уу +Y2 Vi +V5 

(A) 2л (В) 2л 
үу? +у; \ у +у; 
у2—у? у? -у? 
(C) 2л,|-2-- (D) 2x, |2122 
\у? -y3 үу -v? 


The first overtone of an open pipe has frequency n. The first overtone of a closed pipe of the 
same length will have frequency 


(A) 5 (В) 2n 
an 4n 
oF (0) > 


Statement-1: The resolving power of a telescope is more if the diameter of the objective lens is 

more. 

Statement-2: Objective lens of large diameter collects more light. 

(A) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for 
Statement-1. 

(C) Statement-1 is true; Statement-1 is false. 

(D) Statement-1 is false; Statement-1 is true. 


Light of wavelength 6328 À is incident normally on a slit having a width of 0.2 mm. the distance of 
the screen from the slit is 0.9 m. The angular width of the central maximum is 

(A) 0.09 degree (B) 0.72 degree 

(C) 0.18 degree (D) 0.36 degree 


A clear sheet of polaroid is placed on the top of similar sheet so that their axes make an angle 
sin (3) win each other. The ratio of intensity of the emergent light to that of unpolarised 
incident light is 


(A) 16 : 25 (B) 9:25 
(С)4:5 (б) 8:25 
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26. 


27. 


28. 


29. 


30. 


The vernier constant of a travelling microscope is 0.001 cm. If 49 main scale divisions coincide 
with 50 main scale divisions, then the value of 1 main scale division is 


(A) 0.1 mm (B) 0.5 mm 
(C) 0.4 mm (D) 1 mm 
For circuit shown in figure lg = 4 mA, lg = 40pA. What are ће E C 


values of a and 1с? 
(A) 0.99, 3.96 mA 


(B) 1.01, 4.04 mA 
(C) 0.97, 4.04 mA 
(D) 0.99, 4.04 Ma B 
The average value of electric energy density in an electromagnetic wave is (Eois peak value) 
1 Es 
A) —s,E? B) —- 
(A) 250 0 (В) 26, 
1 
(С) «E (0) «Ej 


A body is projected away from the earth with a speed 3v, where v, is the escape velocity. The 
speed of the body at infinity will be 
(A) ve (В) J2v, 


(C) 2v, (D) 2 J2v, 
A vessel of cross-sectional area A contains a liquid to a height H;. If a hole having cross-sectional 


area a is made at the bottom of the vessel, then the time taken by the liquid level to decrease 
from Н; and Нь is 


(A) S48 | JR, - JR] в) а 48:48] 
©) 49,48] ©) a CAR 48] 
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Chemistry PART - II 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Which of the following tests you would perform to identify the functional group present in salicylic 
acid? 

(A) FeCl; and NaHCO; test (В) FeCl; and NaOH test 

(С) FeCl; and 2, 4-dinitrophenylhydrazine test (0) FeCl; and Schiff's reagent test 


A metal oxide is yellow when hot and white when cold. The metal oxide is 
(A) CuO (B) ZnO 
(C) PbO (D) All 


A metal chloride solution on mixing with K2CrO, solution gives a yellow ppt. insoluble in acetic 
acid. The metal may be. 


(A) Mercury (B) Zinc 

(C) Silver (D) Lead 
Enthalpy of dissociation of water in kJ mol” is 

(A) 413.7 (B) 457.3 
(C) 418.0 (D) 418 x 4.2 
For the preparation of iodoform from acetone; we require 

(А) КІ (В) Кіз 

(С) КОІ (D) КІОз 


Cl» gas passed through Lassaigne's extract containing CCl4. If the extract contains both NaBr and 
Nal then which colour will appear in the CCl, layer? 

(A) Violet colour (B) Brown colour 

(C) Green colour (D) Yellow colour 
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Which one of the following does not involve peptisation? 

(A) Fe(OH); precipitate shaken with a small amount of dil. НСІ 
(B) Fe(OH); precipitate shaken with FeCls solution 

(C) AuCl; solution shaken with SnCl solution 

(D) AgNO; solution shaken with KI solution 


The increasing order of stability of the following carbocation is 
+ 


+ + + 
CH4—6H, сну-б--сн, /\  H,C—CH=CH, 


| 1 Ш IV 
(A) IV « I « III « Il (B) 1 « 1 « IV < II 
(C) | «Il « III < IV (D) HI « I « IV « Il 
O 
Ж 
The product obtained when is oxidized with HIO, is 
OH 

CHO COOH 
(A) (B) 

CHO CHO 

COOH CHO 
С D 
(© COOH (0) CH,—OH 

i 

CH3—C—CH, —S222_, x + Se + H,O here, X is: 

| | 
(А) СНҙ--С--С-Н (В) СНа--С--О--СН; 

i 
(C) СНз ССН ОН (0) None of the above 
The weight of a molecule of the compound CgoH 22 is 
(A) 1.4 x 10?! g (B) 1.09 x 10?! 9 
(C) 5.025 x 10% g (D) 16.023 x 102 g 
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Benzoic acid undergoes dimerisation in benzene solution. The van't Hoff factor (i) is 


(В) i= (1+ х) 
(D) i= (1 + x/2) 


СІ 


СІ СІ 


СІ 


(В) NO; 


(А) i= (1-х) 
(С) i= (1 х/2) 
Which of the following has maximum dipole moment? 
Cl 
2 Cl 

(A) 

Cl 

Cl 

(C) 

Cl 
The ONO bond angle is maximum in 
(A) NOs” 
(С) МО; 


(D) МО: 


Calculate the partial pressure of carbon monoxide from the following data 


СаСО,(8) —*> CaO(s) + СО,(0) 


CO,(g) + C(s) —> 200(0) К,-2 


(A) 0.2 
(C) 1.6 


The diagonal partner of element B is 
(A) Li 
(C) Si 


K, =8x10* 


(B) Al 
(D) Mg 


Hybridization of the nitrogen atom and electron geometry around nitrogen atom in pyridine 


eir 


E N 2 


(A) 9р?, planar triangular 
(С) Sp, tetrahedral 


(В) Sp, pyramidal 
(D) Sp’, v-shape 
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18. 


20. 


21. 


22. 


23. 


24. 


The energy of the second Bohr orbit of the hydrogen atom is —328 kJ mol”; hence the energy of 
fourth Bohr orbit would be 


(A) -1312 kJ тог” (В) -82 kJ тог” 

(C) -41 kJ тог” (D) —164 kJ тог” 

The ionic radii of isoelectronic species №”, O* and Ғ іп A are in the order 
(A) 1.36, 1.40, 1.71 (B) 1.36, 1.71, 1.40 

(C) 1.71, 1.40, 1.36 (D) 1.71, 1.36, 1.40 


What will be the correct order of vapour pressure of water, acetone and ether at 30?C. Given that 
among these compounds, water has maximum boiling point and ether has minimum boiling 
point? 

(A) Water « ether « acetone (B) Water « acetone « ether 

(C) Ether « acetone « water (D) Acetone « ether « water 


Conjugate base of Нь is 
(A) Hj (B) Н, 
(C) Н" (0) Н 


How many ml of 0.05 M KMnO, (acid) are required to oxidize 2.0 gram of FeSO, in dilute 
solution? 


(A) 52.63 (B) 42.63 

(C) 12.63 (D) 21.36 

If the bond lengths of C = C, C = М are x andy A respectively М = М bond length is given by 
(A) x + 2y (B) ха 

(С) x+y (б) 2у-х 

Which of the following complex species does not involve inner orbital hybridization? 

(А) [Сора (В) |Со(МНэ) 

(С) ІҒе(СМ)) (D) ІСг(МН;)61 
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For the reaction, 
А(9) + 2B(g) ——> 2C(g) + 30(9) 


The value of AH at 27°C is 19.0 K cal. The value of AE for the reaction would be 
(given В = 2.0 cal K” тог) 

(A) 20.8 Кса! (В) 19.8 Kcal 

(С) 18.8 Кса! (D) 17.8 Kcal 


For the reaction 


С,Н6(0) == С.Н,(0) + H2(9) 

Тһе Кр = 0.05 atm. The value of AG? of the reaction at 627°C would be 
(A) 11.19 kJ тог” (B) 22.40 kJ mor" 
(С) 33.57 kJ то”! (D) 27.98 kJ тог” 


The following reaction described as: 


е-е» 
OH NaOH A 


(А) 5,1 reaction with racemisation 

(В) Intramolecular 5,2 reaction with Walden inversion 

(С) Intramolecular 5,2 reaction with retention of configuration 
(D) Intramolecular 5,1 reaction with racemisation 


75% of the first order reaction was completed in 32 min. 50% of the reaction was completed in 
(A) 24 min (B) 8 min 
(C) 16 min (D) 4 min 


pH of a solution produced when an aqueous solution of pH 6 is mixed with an equal volume of an 
aqueous solution of pH 3 is about 


(A) 4.5 (B) 4.0 
(C) 4.3 (D) 3.3 
i 
= С,Н,ОМа 
ова Соба : , which is true about A. 
(A) A forms oxime (B) A shows tautomerism 
(C) A shows idoform test (D) All of them 
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Mathematics PART - III 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1 1 
1. The value of f tan“ Б 21 + [сог Б 4 dx is equal to (where [.] denotes greatest integer 
-1 -1 
function) 
Зл 1 Зл 1 
А) —| 1- — В) --|1--- 
Ше EUR 
1 
е. doct D) none of these 
(C) | x) (D) 
2. The number of ordered pairs of positive integers (m, n) satisfying m x 2n < 60, n x 2m x 60 is 
(A) 240 B) 480 
(C) 900 (D) none of these 
3. Let 'P' be a point which does not lie outside the triangle ABC, A = (3, 2), B = (0, 0), C = (0, 4) and 


satisfies d(P, A) > maximum (d(P, B), d (P, С), then maximum distance of P from side ВС 
where d(P, A) gives the distance between P and A, is 


3 4 

A) — В) — 

(A) 5 (В) = 

(С) 3 (D) 0 

4. The m" term of an arithmetic progression is x and the n" term is y. Then the sum of the first 

(m + п) terms is 
m+n х- m+n X+ 

(A) СЕЕ 4 (B) С y 4 

2 m-n 2 m-n 

1 x+ Х- 1 x+ Х- 

(C) E. EY (D) 1 хау. жеу) 
2|m«n m-n 2|m+n m-n 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


19 AITS-CRT-II-PCM-JEE(Main)/15 


2 
Let the f(x) -a 2 | is 


(A) Continuous but not differentiable at x = 1 (B) Differentiable at x = 1 
(C) Neither continuous nor differentiable at x = 1 (D) Continuous everywhere 


А pn 4:3" — 9 . 

lim ro" данэ is equal to 
(A) 5 (B) 3 
(C) 1 (D) zero 


If the point P(x, + t(X.—X,),¥;+t(¥2—y,)) divides the join of А(х,у)) and В(х,,у,) internally 


then 
(A) t<0 (B)O«t« 1 
(C) t » 1 (р) 1-1 


If Х,,Х,,Х, as well as у;,у,,уз are in G. P with the same common ratio, then the points 


(Xp Y1); (хо, уг) and (хз, уз) 
(A) Lie on a straight line (B) Lie on an ellipse 
(С) Lie on a circle (D) are vertices of a triangle 


If in a AABC, cos A+ 2 cos B + cos С = 2, then a, b, саге in 


(A) AP (B) HP 

(C) GP (D) none of these 
1? +1? 

If f(x) = І 2 dt, then the curve y = f(x) represents a 
12- 

(A) Straight line (B) Parabola 

(C) Hyperbola (D) None of these 


Let P and О be points (4, —4) and (9, 6) of the parabola y? = 4a(x – b). Let В be a point on the arc 
of the parabola between P and Q. Then the area of APRQ is largest when 
(A) ZPRQ - 90? (B) The point R is (4, 4) 


(C) The point R is Е 1) (D) none of these 
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12. 


For what values of a, m and b, Lagrange's mean value theorem is applicable to the function f(x) 


3 x=0 

for x e[0, 2], f(x) = 4-x°+a 0<х<1 

mx+b 1<х<2 
(A)a=3,m=-2,b=0 (B)a=3,m=-2,b=4 
(C)a=3, m=2, b=0 (D) No such a, m, b exist 


Eccentricity of the hyperbola whose asymptotes are given by Зх + 2y – 5 = 0 and 2x – Зу – 5 = 0 
is 


(A) V2 (B) 
(C) 2 (D) 


2 2 


Consider the ellipse 258 Let Р, О, В, 5 be four points on this ellipse such that the 
normals drawn from these points are concurrent at (2, 2) then the centre of the conic (apart from 
the given ellipse) on which these 4 points lie is 

(A) P, Q, R, S lie only on the given ellipse and on no other conic 


(B) (3, —1) 
(C) (3, 1) 
(D) (0, 0) 
x 2 
Let f(x) = [cos [Fez dt, 0 < x < 2. Then f(x) 
0 
(A) increases monotonically (B) decreasing monotonically 
(C) has one point of local maximum (D) has one point of local minimum 


5 
If I-[ шин equal to 


VR 
5 3 3 1 
(A) 2040-2062) өс 8) 2089) -E1+x°)? +0 


(C) log |J + v1 +x? 


+C (D) x*log(1+ x?) c 
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If w is an imaginary cube root of unity, then value of the expression 
2(1 + w)(1 + w^) + 3(2 + w)(2 + м?) +..... + (n+ 1)(n + w)(n + W) is 


(A) rhe +n (8) nên +t? -n 
(C) 20 +1)? -n (D) none of these 


If z be a complex number satisfying | 2 |? +2(z + Z) -5 = 0 , then complex number z + 3 + 2i will lie 
on 


(A) Circle with centre 1 — 2i radius 4 (B) Circle with centre 1 + 2i radius 4 
(C) Circle with centre 1 + 2i radius 3 (D) Circle with centre 1 — 2i radius 3 
7 6  x*-13 

If one of the roots of the equation | 2 х2-13 2 = 0 is x = 2, then sum of all other five 
х2-13 3 7 

roots is 

(А) 24/15 (В) -2 

(С) V20 + 4/15 –2 (0) none of these 

f: R 5 R, f(x) is differentiable such that ҚҚх)) = k(x° + x), (k 0), then f(x) is always 

(A) Increasing (B) Decreasing 

(C) Either increasing or decreasing (D) Non-monotonic 


Let a and Б are two perpendicular unit vectors. If 6 is another unit vector equally inclined at 
angle Ө to the vectors à and Б, then the set of exhaustive values of Ө in (0, 2л] is 


26 ° 


Let A, B, C be point with position vectors r, = 21- j +k, Г = i+ 2j +3k and 5 = Зі + ) +26 relative 
їо the origin ‘О’. The shortest distance between point В and plane OAC is 
(A) 10 (B) 5 


("NE (0) 25 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


The maximum number of regions in which 10 circles can divide a plane is 
(A) 512 (B) 1024 
(C) 2048 (D) None of these 


If [x] and {x} denotes the greatest integer and fractional part function, then the number of real x, 
satisfying the equation (x — 2)[x] = {x} — 1, is 

(A) 0 (B) 1 

(С) 2 (D) infinite 


Let g(x) = ax + b, where a « 0 and g is defined from [1, 3] to [0, 2] then the value of 
cot(cos "(| sinx | + | cosx |) + sin (- | cosx | —| sinx p) is equal to 


(A) g(1) (B) 9(2) 

(C) 9(3) (D) 9(1) + 0(3) 

Consider the 12 face diagonals of a rectangular block. How many pairs of them are skew lines? 
(A) 24 (B) 30 

(C) 48 (D) 60 


Suppose M = (х, y)| Ixy| = 1, x > 0} and N = {(x, y)| tan! x + tan! y = л) which of the following 
statements is true? 
(A) MUN = {(х, y)| Ixy] = 1} 

MUN=M 


(B) MUN= 
(C)/MUN=N 
(D) MUN = (f(x, y)| Ixy| = 1, x, y are non negative simultaneously} 


Let F(x) be such that 125) = x for all х = —1 which of the following statements is true? 
+X 


(A) F(-2 – x) = -2 – F(x) (B) F(-x) = (i=), xz1 
1-х 

(С) 1) = Е(х), х =0 (D) F(F(x)) = -x 

Which of the following is logically equivalent to p (p v q)? 

(A) ~ p^(pvq) (В) q > (p > д) 

(C)~pa~q (D) none of these 


The mean of the 200 observation is 48 and their standard deviation is 3. Then sum of the squares 
of all the observations 

(A) 46200 (B) 42600 

(C) 62400 (D) none of these 
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Physics PART - I 


SECTION – A 
1. Since the compartment (including passengers) is stationary, so the combined centre of mass of 
compartment and passengers is fixed i.e. C» is fixed. When the passengers move here and 


there in the compartment then іп an attempt to keep C» fixed С; has to move. 


2. Since the balance has equal arms and it is a false 
balance, so the pans must be having different weights. 
Let w; and w» be the weights of left pan and right pan 
respectively. Let w be the true weight of object. When 
placed in left pan it weights x i.e. a total weight of w + wy 


on left balances a total weight of w2 + x on the right pan. 
> WHEW EWHX 22... (1) А». LEN 
Similarly it weighs y when placed in right pan i.e. “ч ыг 
y + Wy = М + Wo .............. (2) 
From (1) 
Му = Wo = X— W ИНЖ (3) 
From (2) 
Wy = Wo = W — Уу............................. (4) 
->Х-М-м-у 
iin Жер 
2 
3. The center gravity of liquid in the first column is Mand that in the second column is L : 


Let litial Potential Energy be U; 
h h 
= О -(Аһ,р)9 2 +(Ah,p)g = 
2 2 
= U= S Apgihi hi) 
When the water column in the two equavalises then equivalent height is nthe and the center of 
gravity in both the columns is ate . If U; be the final potential energy in both the columns then 
h, +h h,+h 
U 22 A 1 2 1 2 
ӨВСӨН 
1 2 
=> О, = heath, +h,) 


Since work done is equal to the decrease in potential energy, 
So, W= Ui — U; 


2 
ы 
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From the concepts of projectile motion, 2v 
142 
2r =—gt 
29 
Since x = AB = (2v)t 
> t= a 
r 
= АВ = 20 
9 
у= аж? 
= ЧУ L y = (2ax)x = 2асх 9-0-0) 
dt dt 


2 
Further a у y = 2acx = 2ac 


2 


(0)A = 4v + (А – 4)V 
4у 
А-4 
Negative sign indicates the recoil speed. 


> V =- 


Let the extension produced in the spring due to rotation be x. 
Then, for the body to be in equilibrium 


Fearg = [qu 
=> kx = т(/ + x)o* 
mlo? 
= Х = 7 
k-mo 
E- VV 
Раа 
OX ду OZ 
OU _ 6. By? — 8x 
Ox 
OU .. 16xy -8 +62 
oy 
ou 
—=6 
д2 y 
At (0, 0, 0) 
20 6. 20 8. 20, 
OX Oy OZ 
> [Ё loo" -6i + 8j 
=> |E|-10NC™ 
Еа [Е] 
=> | РЬ 20N 
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11. Since P;V = niRT, 
and P-V = n;RT2 
After joining the vessels we have 
P(2V) = (ny + N2)RT 


= P(2V) = (г 24 RT 
1 2 


16. Soft iron has highest susceptibility. 


17. МТ = constant 
=> ES 57; 
Since, Р ос T^ (from Stefan's Law) 
Pie = esp 
81 
18 tano, = ue 
cos 
and tan0, = lane = 05 
с05(909-о) sina 
=> cosa = аваа (1) 
іап0, 
and sina = ав (2) 
no, 
Dividing (2) by (1), we have 
іап0, 
tana = 1 
іап0, 
19. А апа С аге statements of Lenz’s Law. B is the correct option. 
20. І, sind component of current gives no power consumption and hence is called wattless current. 
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21. 


22. 


23. 


24. 


25. 


26. 
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v? = o(a- х2) 
— v? = o (a? — y?) E (1) 


= và = e (a* — у?).................... (2) 
From (1) and (2), we get 


Resolving power of telescope - S- 

1.221 
where а is the diameter of objective lens and à is the wavelength of light used. On increasing а, 
more light is collected by objective lens and so, the image formed is more bright. Thus, 


resolving power of telescope increases. 


AD 
Pd 


So, angular with, 20 is 
йы a 
D а 


| 6328x107" 
0.2x10° 
= Ө = 3164 х 10° radian 


180 


=> 0-3164x10 $ x degree 
т 


= Ө = 0.18 degree 
= 20 = 0.36 degree. 


If | is the intensity of the incident unpolarised light, the intensity transmitted by the first is 5: This 
is the intensity of incident light on the second polaroid. Intensity transmitted by the second 


polaroid is (5) сов 0, where Ө is the angle between the axes. Неге ѕіпӨ = 2, cos Ө is therefore 


4 
B: 

2 
ЦЭР 0- 243 - 8-4 
2 2 \5 25 


2: is the required ratio. 
25 


50 VSD = 49 MSD 
1 VSD = 49 мер 
50 
=> VC = 1 MSD- 1 VSD 


=> VC -1М50 SSMSD 
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27. 


28. 


29. 


30. 


=> УС Жин MSD 
50 


=> 1 MSD = 50 (VC) = 50 (0.001 cm) 
=> 1 MSD = 0.05 cm = 0.5 mm 
— 1 MSD = 0.5 mm 


lc = le — lg = 4 MA — 40 pA = (4 – 0.04) = 3.96 mA 
Lio eO gg 


lE 4 


Electric energy density 


By the Law of conservation of energy 
(U + K)surace = (U + К)„ 


-GMm , 1 зу, = 04 —mv? 
R 2 
ӨМ 9У 1, 
R 2 
Since, v? шээг 
R 
= ме, Ne me 
2 2 
= v’ =8vî 
= v = 24/2у 


Let h be the height of the water level at any instant. Then the rate of decrease of water level is 


e Therefore 


= [+ у) - [8.89] 
= 1-8 ELF] 
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Chemistry PART - II 
SECTION- А 
1. Salicylic acid contains - OH group and - COOH group. Therefore FeCl; and NaHCO; tests are 
used. 
2. ZnO gives yellow colour on heating and white on cooling. 
3. PbCl, + KCrO, —— PbCrO, + 2KCI 
yellow ppt. 
4. Dissociation of H,O(H,O——H* -ОН) is opposite to neutralization. Hence, enthalpy of 


dissociation is equal to enthalpy of neutralization but has opposite sign. 


5. For preparation of iodoform reagent which can supply | is require i.e. KOI or KOH/lo. 
6. Г ion is more easily oxidized than Вг ion and hence violet colour due to l» appears first. 
7. AuCl; is reduced by SnCls to form colloidal sol of gold. 


There is no peptisation involved. 


8. In accordance with Huckel rule, carbocation (Ill) is aromatic and hence most stable. Carbocation 
(IV) is stabilized by resonance and hence more stable than carbocation (I and Il). In carbocation 
(1), «уе charge is present on a more electronegative sp-hybridized carbon while in carbocation 
(I), it is present on a less electronegative sp?-hybridised carbon and hence carbocation (1) is more 
stable than carbocation (Il). Thus, the overall stability increases in the order : I| < | < IV < 111. 


O 
2 HIO, COOH 
-----»- 
9, СНО 
ОН 
O 
| 


10. 56О: oxidizes — СН» — next to carbonyl group to another —-C——group. 
O 


| | 
СНұ--С--СН; —%°°2_, CH,—C—CHO + Se + H,O 
X 
11. 1 Mole of СеоН:22 = 60x 12 g + 122 x 1 g = 842g 


= 6.022 x 10? molecules 
Weight of 1 molecule = (842/ 6.022 х 102) gram. 


12. 2С,Н,СООН <= (С,Н,СООН), 
Before asso. 1 то! 


After asso. 1 — x х/2 

Total = 1 — x + х/2 = 1 – х/2 
1-2, 

aa MES 


1 
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20. 


21. 


22. 


CI 


а, 2 Cl 
1 3  ,resultant bond moment of C, — Cl and C3 — Cl bonds adds up to the bond 


moment of C» — Cl. Hence, it has maximum value. 


МО," has no unshared electron. It has only bond pairs in two directions. Hence, shape is linear 
+ 
О--М--О with bond angle = 180°. 


For reaction (i), K, =Рсо, = 8x10 (given) 


2 
For reaction (ii), K, = Poo _» (given) 
Pco 
2- Рсо 
8x10? 


or Poo = 0.4 


Boron is diagonally related to Si. 


SS 
In , N is linked to two c-atoms and has one lone pair. Hence, electron geometry is 


2 
М 


triangular planar and hybridization is Sp’. 


k 


Es -z= -328 kJ тог” 
K = 1312 kJ тог” 
o k 
Цаг: 
-.1912 _ врьутог! 
16 


Among isoelectronic ions, size increases the —ve charge increases. 
ie. F «O^ < № 


Greater the boiling point, less is the vapour pressure. Hence, the correct order of vapour pressure 
wil be 
Water « acetone « ether 


Conjugate base - conjugate acid — H* 
= H2- H* = Н 


The redox changes are 
Mn” +567 ——Mn* 


Fe” —_>Fe* +167 


Equivalent weight of FeSO, = 22 


Milli equivalent of KMnO, = Meq. Of FeSO, 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


1. 0.05x5xV = 2 х1000 
152/1 

=> V=52.63 ті 
r r 
рО оа То 

X r r 
25 s aar 2» сы | 
ai EA 

2 2 


=> In, =2у-х 


Outer elect. Configuration of Co atom = 3d’4s° 
Outer elect. Configuration of Co?* ion = 3d° 


AITS-CRT-II-PCM(Sol)-JEE(Main)/15 


As F is a weak ligand, it cannot cause forcible pairing of electrons within the 3d level. Hence 


ѕрЗа? hybridization will result outer orbital complex. 


An(g) 2np-n. 25-322 
AH = AE + Ang RT 
AE = AH - Ang RT 
= 19-(2 x 2 x 10? x 300) 
-19—1.2-17.8K cal. 


AG? = - RT In Kp = – (8.314 J к” mol’) (900 K) 
(2.303)log(0.05) = 22400 J mol”. 


75% of reaction is completed in two half-lives. 


In the final solution, (НТ = (10 5 + 1073)/ 2 
= 0.5005 x 10° = 5.005 x104 
pH = -log[H*] = -log(5.005 x 10*) 
-4-0.6994 ~ 3.3 


О 
| C9 ONa | 
2 CH3—COC>Hs 25 H3C—C—CH»—C—OC>Hs 


(A) 


(A) forms oxime due to keto group, shows tautomerism, also shows idoform test due to 


Eus 
group. 
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Mathematics PART - 111 


SECTION - А 


2 
1<x°+—<2 1<х°-—<0 
122223 25823 
2 2 2 
1 3 1 
— <|x |< f= x|«— 
: | x | 5 | x | 55 
22 E zh 
2 2 2 _ 2 
I= | tan dx лапах | сог(-10х = 5x v3 -1 aad 
| | | a| 2) 4 ра (р 
4 9 
т т т 
= .|2483-246| =——(V3 +2) =——(V3+2 
"il | Bl | Эд | 
2. т< 2n € 60 n < 2m < 60 
Form =1;1< 2n < 60841 < 2 < 605 25052 >n=1, 2 
Form =2;2< 2n < 60 апап < 4< 60 = 1 < п< 4 n=1,2,3,4 
Form = 3;3< 2n < 60апіп <6 «605 <n <6 = п= 2,3, 4, 5, 6 
т = 4 П = 2,3, 4, 5, 6, 7,8 
т = 5 П = 3З, 4, ........ 10 
т = 6 п = 3, 4......... 12 
Total order pair = 
m-1 m=2 m=3 m-4 m=5 m=6 m=6 m=8 m=9 m-13 т-14  m-15 m=16 
2+4+4+54+ 74+ 8 +10 + 11+ 13 + 14+....... + 20 + 22 + 23 + 23 
22 +22+21+21+20 +20 +19 +19 +18 +18 +17 +17 +16 +16 
=6+12+18+............. +42 +46 + 2(22+21+....... +16) 
7 їегтѕ 
«1 (6442) +46+2х7х(22+16) 
E 2 -7x24446 47x38 = 480 
3. In the figure O is circumcentre and shaded region shows location of P e 
Distance of P from side BC is maximum if P is at A V 
р» A(3, 2) 
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Let first term is a then x = a + (m — 1)d, y = a + (n — 1)d and s = ua 


(m+n-1)d] 
(X * y) = 2a + (m + п – 2)d and (х– у) = (m – n)d 


эа= (EY) э (x+y) o 28 m+n- na- [> 


m-n 


sin "a | check {(17) = 81717, (1) = sin 1, (17) = sin 17 
X 


Hence function is discontinuous so non differentiable 


5.5" +3" - 4^ 22, | | 
lim ———— —————— = 0, divide numerator and denominator by highest power i.e. (9) 
n>% 5^ 42^ 4 97 xg" 


Р(х + t (X2— ха), Ул + t(ya — Y1) 
_ tx, +(1-t)x, Xs _ty, +(1-t)y, 
t+1-t t+1-t 
For internal division 
t>Oand(1-t)>O0>0<t<1 


Хх x/r y1 ул 
is X у> у 
ХІ Уз yr 
Slope of line joining (xi, у) and (хо, у) 
„yoyi yr-y r(y-y/r) 


= Slope of line joining (Хо, yz) and (xs, ya) > m= 
Х-Х/ї xr-x r(x-x/r) 


Slope is same hence (хі, уі), (Хо, уг) and (хз, уз) are in straight line 


cos А + 2 cos B cos C = 2 
cos A 4 cos C = 2(1 — cos B) 


Boog e ppg = Es 


2 2 
A 2)- B A C А.С 
Әсіп 


‚В A-C ‚ 2B , B 
sin—cos = 2sin* — , cos , COS — COS — + sin—sin— = 2sin 
2 2 2 2 2 2 2 2 2 


|8824) (88-0), |6 b)(s о (5-95 ay b) 22-80 а)в-с) 
bc ab bc 
a-c-2bie.a,b,c,in AP 


1 2 
f(x) = Ё ас 8-2 t 231 
172-1 1|2-1 2-1 


1 


2 
> |“ «ami2-u- 5-2 = (Xê + 4) тд -5-2 


0 


i.e. y =x" /n2 +4 (n2 — 2 which is a parabola 


Since (4, —4) and (9, 6) lie on y? = 4а(х- b) 
7 42 a(4 — b) and 9 = a(9 – b) 
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ла-1алар-0 
-. The parabola is y? = 4x 
Let the point R be (f^, 2t) 


4 -4 1 4 4 1 
{ 1 1 |5 10 
7 Areaof APRQ=—]|]9 6 11--| 5 10 -O) = Sk, 
2 5 2 ^ 2 {2-4 24-4 
t^ 2t 1 15-4 24-4 0 


2 
= 5 (101+ 20 — 108 + 40) =—5 + 51+ 30 = -S(6- te 7) +30 +2 --5(t-3) ER 


2. Area in largest when t = ; 


-. Coordinates of the point R are 2 1) 


3 x =0 
12. х) = | a-x? 0<х<1 
тх-0 1<х<2 


For Lagrange’s mean value theorem f(x) must be continuous in [0, 2] and differentiable in (0, 2) 
Hence,a=3,m+b=2 
"(9 = M 0<х<1 
т 1<х<2 
= т = – 2 апа һепсеб = 4 


13. It is rectangular hyperbola =е = 4/2 


14. Normal to ellipse is ax sec 0 —by cosecé = a? —b* 
2 2 
НЕТ |e E 
5 5 
2 
Since 0 <x € 2, ) eee) 29 
5 5 5 
2 2 
cos Č = = 0 only when Mea E 


f(9» 0 ito «x«t -1 
f(x) «Oif (31 -1<x<2 


5n c 
ХЕ э —1 is a point of local maximum 
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21. 


22. 
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m x°dx 
1«x? 
ї =t 
Зх? dx = 2t dt 
2 
г-2| ел nat =] хл tee 
3 t 3 3 3 
- [P -st]«c 28 2056-2014 32 _ 14 xS о 
9 9 3 9 3 
У (1+1) (го) (ro^) = У ( +1) = -n*(n +1)? + 
r=1 r=1 
22-а2-а2-р-0 
212-22-22-5-0 
20--2 r= V4+5 
=3 
|z+2|=3 


7 {7(x? –13) - 6} - (14- 20 – 13} + (x? -13) (6- (x? -13)?} =0 
a+B+y+d+o+2=0 


f(f(x)) = k(x? + x) (k = 0) 

f'(f(x)) . f(x) = k(5x* + 1) = Can be «or- 

But it may not be —ve. Because if f(x) Тіпо then f'(f(x)).f(x) > 0 

and If f(x) \ ing then f'(f(x)).f'(x) > 0 i.e. f(x) is either? ing огу; ing (also k > 0) 


Let б makes an angle В from áxb then cos? Ө + cos? 0 + cos’ = 1 
2 cos’ Ө = 1- соѕ? В b 
0 x 1-cos?p « 1 


ЕН Ғе сай а 
J2 4? 
TEE axb 
4 4 
A = (2, -1, 1), B = (1, 2, 3), С = (3, 1, 2) 
ОА =2i-j+k 
OC =3i+j+2k 


г jj k 
ОАхОС = |2 -1 1 
3 1 2 
-. Equation of plane OAC: 3x + y - 5z = d 
Put (0,0,0),d 20 
-. Plane is Зх + y —5z = 0 


Shortest distance = |351:2-5х9| 10 -2f 
V9+1+25 35 V7 


ENS 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


Initially there is one plane 

When С; is introduced: 1 part is increased 
When C» is introduced: 2 part is increased 
When C; is introduced: 4 part is increased 
When C, is introduced: 8 part is increased 


2. Total number of parts -1-1-2-4-8-16-..... =1+ 


for x > 2, LHS is always non negative and RHS is always -уе 
Hence, for x 2 2 no solution 
If1xx«2(x-2)2(x-1)-12x-2which is an identity 
For 0 x x « 1, LHS is '0' and RHS is (—)ve = no solution 

x < 0, LHS is (+)ve, RHS is (-)ve = no solution 


Consider F(x) = cot(cos “(| sinx |+ | cosx |) + sin ‘(—| cosx | – | sinx p) 
But |sin x | + |cos x| e [1, V2 ] 
-. F(x) = cot(cos (1) + sin! (-1)) = cot{0 ij = 0 = g(3) (As F(x) = 0, V x e DF) 


Consider a fixed face diagonal. It is parallel to corresponding one on the opposite face. It 
intersects the other diagonal of the same face and one diagonal on each of the four neighbouring 
faces. The other five face diagonals form five pairs of skew lines with the fixed one. By symmetry, 
each of the twelve faces diagonals. The total count of pair of skew lines is 12 x 5 = 60 but this 
must be halved since each pair is counted twice. 


Clearly N = ф 
Now M consists of the curve xy = 1 and xy = —1 in the first and fourth quadrant 
Hence, Nc M 


те ые. 
F(-2-x)- ЕЗ F(x) 


p > (p v q) and q > (p > q) both are tautologies, while formulae 
~pa (pv q) апа ~ рл ~ а аге пої 


X = 48, п = 200 standard deviation = 3 


2 2 
Variance = 2x 422) 
n 


n 
2X5 cg 
9= 200 (9) 
> x? = 46200 
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ЕПТ) EE J EE (Advanced), 2015 
CONCEPT RECAPITULATION TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from AII Programs have qualified in JEE (Advanced), 2014 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-CRT-II-(Paper-1)-PCM-JEE(Advanced)/15 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron е= 1.6 х 10°C 
Mass of electron m, = 9.1 x 10°" kg 


Permittivity of free space £9 = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В-8.314. К тог! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~“ тог” 

- 1.987 = 2 Cal K тог! 

Avogadro's Number Na 6.023 х 102% 

Planck’s constant h = 6.625 x 10° J-s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10? ко 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be-4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, І-53, Хе-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, l=127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART - I 


SECTION - A 


Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D) out of which ONLY ONE option is correct. 


1. 


In the figure shown, a parallel beam of light is incident on the = 
plane of the slits of a Young's double slit experiment. Light — | mS a. 
incident on the slit, S, passes through a medium of variable 5, 


refractive index р = 1+ ах (where x is distance from the plane of 
slits as shown) upto a distance '!' before falling on S4. Rest of the 


space is filled with air. If at 'O' a minima is formed, then the : 5, 

minimum value of the positive constant а is: 50-8,0 | Screen 
À А 

(A) > (B) > 
Р Р 

C) — р) = 

( = (0) = 


The fundamental frequency of a sonometer wire of length 1 is f,. А bridge is now introduced at a 
distance Al from the centre of the wire (Al <<1). The number of beats heard if both sides of the 
bridges are set into vibration in their fundamental modes are 

(ay 20 в) = 

^ (D) ын 


(C) 
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3. A light ray 1 is incident on a plane mirror M. The mirror is 
rotated in the direction as shown in fig. by an arrow at frequency 


3 ps . The light reflected by the mirror is received on the wall W 
л 


at a distance 10 m from the axis of rotation. When the angle of 
incidence is 37°, the speed of the spot on the wall is: 


Wall 


(A) 10m/s (B) 1000m/s 
(C) 500m/s (D) 100m/s 


The photon radiated from hydrogen corresponding to 2" line of Lyman series is absorbed by a 
hydrogen like atom x in 2™ excited state. As a result the hydrogen like atom ‘х makes a transition 
to nth orbit. Then 


(A) x =He*,n=4 (B) x =Li*,n=6 
(C) x =He*,n=6 (D) x =Li*,n=9 


If a tuning fork of frequency (f,) 340 Hz tolerance +1% is used in resonance column method . 
The first and the second resonance are measured at 1, = 24.0 cm and |, = 74.0 cm. The 


maximum permissible error in speed of sound is: 
(A) 1.2 96 (B) 1.8 96 
(C) 1 96 (D) 0.8 96 


Axis of a solid cylinder of infinite length and radius R lies along y — axis it carries a uniformly 


distributed current Т along + y direction. Magnetic field at a point E is 


| ^ [55 2 
(A) [= (i-K) (в) 2441-8) 
( £j ( ) 2% 1-4) 
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Find the potential difference across C» : When steady state reached. ea 
(А) 6V (В) 4 V x H 
4 20 
(C) Zero (D)2V о ы за 54 
ДЕ 

A battery of emf e; = 12\/ is connected across a 4m long uniform £o R=80 
wire having resistance 4Q/m. The cells of small emfs e, = 2V and (ù ' ids | 
Є»-4М having internal resistance 20 and 60 respectively, аге д E 
connected as shown in the figure. If galvanometer shows no i Le 
deflection at the point N, the distance of point N from the point A is L, 
equal to : £p fe 

1 1 
A) =m B) 2m 
(A) 6 (В) 3 
(С) 25ст (D) 50cm 


A milliameter of range 10 mA and resistance 90 is joined in a 
circuit as shown. The meter gives full-scale deflection for 
current | when A and B are used as its terminals, i.e., current 
enters at A and leaves at B (C is left isolated). The value of I 


is 
(A) 100 mA (B) 900 mA 
(C)1A (D) 1.1 A 
In the circuit shown alongside, each battery is 5V and has an [s 
internal resistance of 0.2 ohm. The reading in the ideal voltmeter V v 
is. 
(А) 0 У (в) 1 V ын 
(C)2V (D)3 V 
Space for Rough work 
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Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE are correct. 


11. 


The instantaneous velocity v of a particle is related to its displacement x according to the relation 
v= ax + b, where a> 0 and b < a/7. Which of the following statement(s) is (are) true if x = 0 at 


1-0. 
A)The displacement of the particle at time tis x = дө -1) 


( 
(B)The particle will experience a retardation if b « 0 
(C)The particle will be at rest at time f= 0 

(D)The acceleration of the particle is constant 

An moving body may have 

(A)Varying speed without having varying velocity 
(B)Varying velocity without having varying speed 
(C)Nonzero acceleration without having varying velocity 
(D)Nonzero acceleration without having varying speed 


Balls A and B are thrown from two points lying on the same 
horizontal plane separated by a distance 120 m. Which of the 
following statement(s) is(are) correct. 

(A) The balls can never meet 

(B) The balls can meet if the ball B is thrown 1st later 

(C) The balls can meet if the balls are thrown at the same time 
(D) The two balls meet at a height of 45 m 


hich of the following statements are correct 

) Work by kinetic function on an object can be zero 

) Work by static friction on an object can be non zero 
) Work by normal force on an object can be non zero 
) 


Work by force which is always perpendicular to its acceleration is zero 


A 1.5kg box is initially at rest on a horizontal surface when at t=0, a horizontal force 
F=1.8tiN (with t in sec), is applied to the box. The acceleration of the box as a function of 


time tis given by 
а= 0, for 0 < t < 2.8sec 
à =(1.2t-2.4)i for t > 2.8sec 


The coefficient of static friction between the box and the surface is 0.24 


The coefficient of kinetic friction between the box and surface is 0.24 


(A) 
(B) The friction force on the box at t 2 2sec is 3.6 N 
(C) 
(D) The friction force on the box at t = 4sec is 3.6 М 
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SECTION -C 


Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result іп one integer from 0 to 9 
(both inclusive). 


1. 


All the strings, springs and pulleys shown in figure are ideal. Initially the system is in 4 
equilibrium and blocks аге at rest. Now, the upper spring is cut. The acceleration of їл A 
block 1 just after cutting the upper spring is found ухо m/s?. Find y? “yp | Zs 


HO 


4 2m 


Two identical blocks each having a mass of 20 kg is connected to each other by a light 
inextensible string as shown and is placed over a rough surface. Pulleys are connected to the 
blocks. The acceleration of block B after 1 sec is y/13 m/s? , after the application of the time 
varying force of 40t N, where t is in sec. 


u-D. 4 


A ball is projected on a smooth inclined plane in a direction 
perpendicular to line of greatest slope with velocity of 8m/s. It's 


speed (in m/s) after 1 sec is 2K then value of K will be. / 79 


A train of length / = 350 m starts moving rectilinearly with constant acceleration a= 3 x 10° m/s”. After 
30 s the headlight of the train is switched on (event 1). After 60s from this event the tail signal 
light is switched on (event 2). The distance (in m) between these events in the reference frames 
fixed to the earth is 121K then what will be value of K. 


A particle of mass m is released in a circular tube of radius R. If a spring 
of constant K is placed in the tube as shown in figure and angle made by 
radius vector with vertical when particle will come at instant rest is 60°, 
(6mg)^. 


then the value of Kis IR then find the value of А: 
т 
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Chemistry PART - II 


SECTION - A 


Straight Objective Type 
This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Which of the following property is not common in both VBT as well as MOT? 

(A) LCAO (B) Losing of nature of atomic orbital 

(C) Mixing of atomic orbital (D) Wave nature of electron 
2. Which of the following method is not used to convert ROH — RBr ? 

19 
a) OH ЧЭ, (ВОВЕ 480, 
NaBr NaBr 
ROH D) ROH 

(C) S ConcH;SO, - (D) 9 НЗРО, 

З. The Molecularity of a reaction is : 


(A) Always two 

(B) Same as its order 

(C) Different than the order 

(D) May be same or different as compared to order 


4. During micelle formation hydrocarbon part is directed towards 
(A) centre (B) periphery 
(C) randomly (D) Alternatively 
5. Which of the following is having maximum hydration energy? 
(A) у3% (B) Fe? 
(С) Сг?“ (D) Си” 
6. Which of the following is an application of Bohr's theory in an orbit? 
(A) frequency of an electron (B) nodal plane 
(C) no. of waves (D) probability of finding of electron 
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8. 
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In which of the following AG; is maximum in acidic medium? 


(A) Е: (8) 


вх- RH 

3? 

Reagent (X) cannot be used in the above conversion 

(A) ШАН, (B) NaBH, 
(C) Raney Ni (D) All 


Which type of nuclear spin isomer of hydrogen exist at the temperature at which sulphonation of 
phenol gives major para substituted product 

(A) Ortho (B) Para 

(C) both (D) cant be defined 


VBT can't explain the geometry of 
(A) [Cr (NH); 7” (в) [Co(NHs ) 


(C) [Cu(NHs ), * (D) [Zn(NHg ), * 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


11. 


Which of the following ions can be separated by using NH4CI and NH4OH? 
(A) Fe** and Сі?" (В) Сг” and Со? 
(С) Сг? and АГ" (D) АГ” and Ва?” 


Which of the following has/have three isomers (including geometrical optical, ionisation, hydrated, 
linkage isomerism)? 

(A) [Zn(NH3)(H2O) (CI) (Br)] (B) [Cr(NH3)4(H20);]Br 

(C) [Cr(NH3)sCI]NO? (D) Ks[Co(C204)s] 


Consider the following reactions 


(I): 9 S 1: (9 
Н | ® 

(I) 52 жиг P (v) 
нэ ® 

(1); 22 яах: lA 2 
Н | Ф 


Select correct statement (5) 

(A) All the carbocations (X), (Y) and (Z) are secondary 

(B) X is stabilised by conjugation with the double bond and is formed fastest 
(С) Z is least stable and formed slowest 

(D) 7 is conjugated cyclic system with four x electrons and thus is anti aromatic 
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14. In the following reaction 
m О / — N 
MeNH; + ЖА RUN: Ме--М О 
excess 
Intermediates can be 
(A) OH (B) 22 
Ме--М 
Ме--МН Nee 
OH 
+ - 
(C) =, v "4 
Me—N OH цээл 
OZ 
15. Which of the folllowing possess two lone pairs at central atom and square planar shape? 
(A) SF, (В) ХеО, 
(С) XeF, (D) ІСІ; 
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SECTION -C 
Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


Conducting wall 


2 


C,H, +Pt/H, 


Porous diaphragm 


<— Insulating wall 


Liquid A Liquid B 
In how many cases mixing of liquid (A) and liquid (B) is more effective if liquid (A) is H2O and 
liquid (B) can be НСІ, СН:СН:ОН, HNO; and СНҘОСН; 


The electron in the ground state for a H-atom absorbs a photon of wavelength 97.20 nm and it 
reaches to maximum level 'n' then when it returns from this level to ground state. Maximum 
numbers of lines can be obtained in its spectrum? 


The emf of the cell, 

M(s)|M,X,(0.01M) || M,X,(0.1M)/M(s) is found to be 0.0295 V at 25°C. If M,X, is a soluble salt, 
find the value of n. 

How many complexes will show optical but not geometrical isomerism? 


[Pen ct",  [Pt(Py)NH,CIBr] 
| Pt(en)(ox)Cl, | , [Pt(en), |” 


25 ml of 11.2 volume H20; solution is titrated with 25 ml KMnO4H'. If 1L same KMnO; is used to 
oxidize 1 mole of an element X so that it is converted into a single species in which 'X' contains a 


0 
single electron. If this single species is irradiated with light radiation of 114 А во that electron is 
excited into a particular energy level. Determine no. of transitions possible from this energy level 
to ground state 
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Mathematics PART - III 
SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


з -3 
1. The minimum value of the function f(x) = x? +x ? 4 ы) for all permissible real х, is 
Х 
(А)-10 (В)-6 
(C) -7 (D) -8 
fie 
2. The value of the definite integral —| 14 — —— — —. Ох, equals 
In x nes 3 
(А) 2009 —In(2010 — In 2010) (B) 2010 — In(2009 — In 2009) 
(C) 2009 — In(2010 — In 2009) (D) 2010 — In(2010 — In 2010) 
3. Let zi, 22 and 2; be three points on |z| = 1 and 2; + Z2 + 23 = 0. If Өү, Ө and Өз be the arguments of 
Z1, 22, Za respectively then cos(0, — 02) + cos(0» — Өз) + cos(03 — 01) is equal to 
3 
A) 0 В)-- 
(А) (B) -5 
3 
C) -1 D = 
(C) (D) 5 
4. A point (x, y) where function f(x) = (біп [x]] in (0, 2x) is not continuous, is (where [.] denotes 
greatest integer < x) 
(A) (3, 0) (B) (2, 0) 
(C) (1, 0) (D) (4, 71) 
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14 


The solution of differential equation 2x°y dy + (1-у (ху + y? — 1) dx = 0 
(A) xy? = (cx + 1)(1 — у?) (В) x? 
(С) x°y* = (ex - 1)(1 - y^) (D)N 


Let S be the array of integral points (x, у, z) with x = 0, 1, 2; y = 0, 1, 2, 3 and z = 0, 1, 2, 3, 4. If 
two points are chosen from 5, then the probability that their mid point is in S is 


4 2 

A) — B) — 

(A) 59 (В) 59 
52 

(С) — (D) None of these 
177 


The number of ways in which 15 boys and 2 girls can sit in a row such that between the girls at 
the most 2 boys sit is 

(A) 17! — (12! x 3!) (B) 17! — (C x 3!) 

(C) 17! — (°C; x 15!) (D) 17! — (91 x 2! x 151) 


If à, b and 6 are three mutually perpendicular unit vectors and d is a unit vector which makes 
equal angle with à, b and с, then |а + b + с + d|? is equal to 


(A) 4 (В) 4+ V3 

(C) 4+ 24/3 (D) None of these 

The line к= 5 = EL makes an isosceles triangle with the planes 2x + y + 3z — 1 = 0 and 
х + 2y – 3z – 1 = 0 then value of k is 

(A) 71 (B) -72 

(C) 73 (D) 74 


Min {f(t):0<t<x} ; 0<х<1 dh 
3-x <2 


If f(x) = 4x? – x? — 2x + 1 and g(x) = | 


o( 3] + ТН + 45) has the value equal to 
7 9 
(А) i (B) 4 
13 5 
(© (0) = 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


11. 


The circles x? + y? — 4x – 81 = 0, x? + y? + 24x — 81 = 0 intersect each other at points A and B. A 
line through point A meet one circle at P and a parallel line through B meet the other circle at Q. 
Then the locus of the mid point of PQ is 

(А) (x + 5)? + (y + 0)? = 25 (B) (x — 5)? + (y — 0)? = 25 

(С) x? + y? + 10x = 0 (D) x? + y? - 10x = 0 


Let S be the set of real values of parameter à for which the equation 

f(x) = 2x? — 3(2 + A)x* + 122x has exactly one local maximum and exactly one local minimum. 
Then S is a subset of 

(A) (74, >) (B) (-3, 3) 

(C) (3, >) (D) (e, 0) 


A and B are the points (2, 0) and (0, 2) respectively. The coordinates of the point P on the line 
2х + Зу + 1 = 0 is/are 


(A) (7, -5) if [PA — PB] is maximum (В) Cs = D if |PA — PB] is maximum 


(C) (7, —5) if IPA — PB] is minimum (D) Cs -&) if IPA — PB| is minimum 


If x? — Зх + 2 be a factor of the expression x^ — px? + q, then 

(A) roots of equation x* — px? + а = 0 are + 1, + 2 

(B) roots of equation x^ — px? + q = 0 are 1, 2, a + ib, a — ib (a, b R b #0) 
(C) value of p is 5 

(D) value of q is 4 


іп 4 
If f(x) = ae™ + бе" + cx satisfies the condition f(0) = —1, f'(log 2) = 31 and І (f(x) ^ cx) dx 3, 
0 


then 
(A)a=5 (B) b = —6 
(C)c=2 (D)a=3 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. A straight line passing through origin O meets the lines 4x + 2y = 3 and 2x + y + 6 = 0 at the 
points P and Q respectively, then the point O divides the segment PQ in the ratio 1 : k then k is 
equal to 
2. The number of real solutions of cos ! x «cos ! 2x = -r is 
abc 

3. If trace (A) > 0 and abc = 1 where А-| b c a | and AA’ = 1, then the value of a? + b? + c? is 
c ab 

4. Let f: (0, oo) > В be a continuous strictly increasing function such that f? (х) = ftt? (t)dt Vx20 


0 

then value of f(6) is 
Ў. 
2 


2 
5. The hyperbola = E = 1 passes through the point of intersection of the lines x — 345 y - 0 
а 


and 4/5 x — 2y = 13 and the length of its latus rectum is 4/3 units. Then the value of 9e°— 1 where 
e is the eccentricity of the hyperbola is 
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Physics PART - | 


SECTION - A 


Optical path length of ray entering through S, 
L 2 
aL 
X, = | udx =L 
1 Ju T 5 


2 
Path difference of ray from 5, апа 5, = Ax = = 


For minima at O 


al? » 
2 2 
Fundamental frequency f, = x 


Beat frequency = f, — f; 
V V 


Xe es] 


m 2 2 
2|(L-2AL) (L+2AL) 
4AL 8f,AL 
й zum d — 
When mirror rotates, by о, reflected ray 
rotates by 20 = 36 rad/s. 
dH | d[10cot 6] 


speed of spot = — Н =10cot@ 
P poto at dt d 
-| -100086020 | 
dt 27777Ү777777777. 
о <== Wall 
-10 10т 
= 2 ЭС 
[es | 
= 1000 m/s 


Energy of nth state in H-atom is same as energy if 3nth state in Li™. 


(=) Afs | Al Al, 
max fo l-h 
21 104404 

“100 74-24 

= 1.29% 
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Magnitude of field at Point 


R 


Holt ші  R _ ul 
2 2482 /2 2/2:8 


Unit vector in the direction of field, B = 


2222 Laan Sd ed dV 
10 
(2-82) -[ 12 Jax= x= 25 om. 
8 8-16 


Ammeter and 0.9 Q is іп series 
10x 10° (9.9) =ix0.1= i=0.99 
So current = 0.99 + 0.01 = 1 Amp. 
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Chemistry PART - II 
SECTION- А 
1: VBT and MOT both consider wave nature of е. 
2. НзРО; can act as a dehydrating agent. 
4. Hydrocarbon part is hydrophobic part 
3+ 
5. |Сг(Н,О),| has maximum CFSE 
V 
6. b= rum and both v and r can be determined by Bohr's theory . 
лї 
7. {_У—= is aromatic hence AG, of {у= is maximum in acidic medium. 
LiAIH 
8. RX ———+ > Alkene 
OH 
9. is major at high T, at high temperature para hydrogen convert into ortho hydrogen. 
SO3H 


їо. | Cu(NH,) 


2- 
| has square planar shape 


12, (C) : [Cr(NHs)sCIINO> 
: [Cr(NH3)sNO,|Cl 
: [Cr(NH3)sONOJCI 


“ХУ ы Wa = 
= (уч ЕЙ (Ns 


— — ——— ——— MM ÁÁÁ—Ms—Á—MÁ————sm 
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SECTION -C 
In Н:О and СНӘСН;ОН mixing shows +ve deviation while in other cases it shows —ve deviation. 


Electron will reach n = 4, so the maximum possible transitions for single electron are 4 — 3, 
322,221. 


nM——M, «ne* (at anode) 
Мг +ne ——>2M (atcathode) 


Net all reaction: M; ——>M"" 


0.059, (Му | 


2.0.0295 = log Ira 


“n=2 


4+ 
| РЦеп), | is optically active but does not show geometrical isomerism. 


N,V, a М,У, 

(H202)  кмпО,/Н" 

2x25=Nx25 

N=2 

Again N,V, = gm eq. of (X) 
KMnO; / H* 


2 2x1 2 gm eq. of (X) 
and n factor of x 2 2 


0 
Since X is converted into single e species Hence X is Li” and light radiation of 114 А 
corresponds to 108.77 eV. 
-. e is excited into 3" energy level and total 3 transitions are possible. 
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Mathematics PART - III 
SECTION - A 
з -8 1 
1. f(x) = x2 +x 2 кр D | 
X 
1 ү 
————————— 
Let vx “ах (x > 0) 
Let g(t) = 2 —3t —4t? + 8 
Now g(t) = t? — 4t? — 3t + 8 where t є [2, о) 
g'(t) = 3t — 8t- 3 = (t- 3)(3t + 1); g(t) = 0 > t = 3 (t«—1/3) 
g"(t) = 6t- 8 
g"(3) = 10 > 0 > g(3) is minimum 
g(3) = 27-9 —36 + 8 = -10 
2 ло 1-t 2010-2010 _ 
2. Substituting Inx = t, we get | eects = 2009+ | m uu (u=t—Int) 


= 2009 — In(2010 — In 2010) 


A(z.) 


3. Since, |24| = |Z2| -123| = 1 and zi + Z2 + 23 = 0 
2. Triangle ABC is an equilateral triangle 


e Же AU 


-. cos(01 — 02) + cos(05 — Өз) + cos(05 — 01) = -— 


4. In (0, 21) check for 1, 2, 3, 4, 5, 6 function is not continuous for 4 
Hence, (х, y) is (4, ^1) 


5 2Худу + (1 — y) (y? + y? — 1) dx = 0, Let 1 2.1 
—X dt + t(x?(1 — t) — t) dx = 0 > —x°dt + tx°dx — t®x"dx – t’dx = 
x2(t dx — x dt) = P6 + 1) dx > Oe Б Hte = 4? Ь 95 
X X 


2 


x? -1 


Integrate < - x- +0 х= (1-у2)-с(1-у2) 
Х 


х2 = (x* 1)(1 – у?) + xe(1 — у2) = 0 = —x*y?- 1 + y? + xc - хсу? 
=> xy! = (ex – 1)(1 – у?) 


6. Total number of coordinates іп S = 3 х 4 х 5 = 60 
. Total no. of way of selecting two points = °°С» 
Now the selection of (x,,y;,Z,) and (X2,Y2,Z2) should be in such a way that 
X1 + Xo, уу + у; and Z; + Zo are even 
Now x1, хг, may be 
-. Favourable points = 5 x 8 x 13 = 520 


-. Probability = APRE 
30x59 177 
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Number of ways = total — those in which at least three boys between the girls = |17-а 
Now, x Gi y б22 

Х-у-2-15 

Min x = 0 max x = 12 

Min y = 3 max y = 15 

Min z = 0 max z = 12 


Total solution = coefficient of x? in (x° + ..... х'2)(х + х“ + ..... + x) +..... + х!) 

Е 12. 1233 _ 12, [1-х } _ 12 1343 -3 

EXC х іп (1+х+..... х 5) = іп 1 E x іп (1-x"y (1- x) 
-Х 


— 123416 4 C 
= 2 2 


л a= C,x[2x[t5 ways = [17 - 91x|2 |15 


Let d makes angle a from а, бапас then cos?a + cos*a + cos*a = 1 


(с: a, b, с mutually perpendicular) 


1 
=> cosa = + — 

43 
(4-5-с-4Г-448 +16. +162 + |9 +2(a-b+a-6+a-d+b-¢+b-d+é-d) 
=1+1+1+ 1+2 (0 + 0 + созо + 0 + созо + cosa) = 4 + 6cosa = 4+24/3 


The line makes equal angle with planes hence with normal 
[е A M ал, 

ап, Jal] | 
à-ki«2j-12k n, 22i j -3k n, =i+2j-3k 
2k-2-36 К-4-36 


->К-74 

АТ! 414 
f(x) = 12x? — 2x - 2 
= 2[6x* - x — 1] 
= 2(3x + 1)(2x – 1) 

-1/3 0 1/2 1 
91: х? + уг - 4x - 8120 So: ж? + y? + 24x - 81 = 0 
S1- 8,20 28x = 0 
x = 0 equation of AB Now let A = (0, а) .. Aisonx=0 
Now put A in S, or 5, 0+a°+0-81=0 
a=+9 A = (0, 9), B = (0, -9) 
Now PA, у– 9 = тх = у = тх + 9 = ВО, у + 9 = тх = у= тх – 9 
Now Іеї P(x;, y1) and Q(xa, уг) 
5-2 2v _. 
Now solve S; and PA then x, = 21816 28 апа у; Еа Шаа ШАНЫ 
т +1 mf +1 
2 — 
Now solve 5; and BQ then x, = шил and у; ee 
т^ +1 т“ +1 
Let mid pt of PQ is (h, k) then x; + x» = 2h and у + y» = 2k 
-20 

X, +X, = ——— = 2h 
12 m?+1 
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jips ш i 0 cen 


m? +1 (к) 
—| +1 
h 


h(h? + k? + 10h) = 0 


For one local max and min Ғ(х) = 0 will have two real and unequal roots 
Р(х) = 6x? – 6(2 + A)x + 120 > Р = (2 +A)? - 8 > 0 > (A-2)? > 0 > ù e R - (2) 


P lies оп the line 2x + 3y-120 2... (1) 
IPA — PB] is maximum if P, A, B are collinear. 
Equation of the line ABisx -y22 . .  ... (2) 


P is the point of intersection of (1) and (2) which is (7, — 5) 
Equation of perpendicular bisector of AB is 
РР (3) 


For minimum value of |PA — PB], P is the point of intersection of (1) and (3) which is Cs - 


Since х2 — Зх + 2 is factors of x^ — px? + q, then roots of x? - 3x + 2 = 0 
i.e. 2, 1 are also roots of x* — px? + q = 0 

but if a is roots of x*— px? + q = 0, then —a is also 

roots of х“ — px? + q = 0 are +1, +2 

апа 1-р + а= 0 апа 16 – 4р + а = 0, р= 5 апаа = 4 


f(x) = ae™ + be* + сх 

Since f(0)=a+bie.a+b=-1 7 .. (1) 
f'(x) = 2ae™ + ре + c 

-. (од 2) = 2ав7 "9? + ре" 2 + c 


=8a+2b+c=8a+2b+c=31 7 Л.. (2) 

in4 (04 

| (ae + ех + сх — сх) dx = І (ae™ + Бех) dx 

0 0 
2x log4 2004 

= | 26е шав Бай 2 Ваар 82258 uhi 89 
2 : 2 2 

ie.15a- 6b-39 2. (3) 


From (1), (2) and (3) we get 9a = 45 
-a=5,b=-6and c=3 


SECTION - C 
Straight line from Origin is y = mx 
3 3m 
4х + 2y = 3, y = MX , X4 = Уі 
шл: (am+4)’ 7! (2т+4) 
-6 -6m 
2x 6=0, y = тх, X, 2———, = 
ы 2 (m+2)' 72 (m«2) 
-бт à 3mk -6 Ў. 3k 3k 
ог (8-2) 2(m + 2) +o m2 200-2) | VER NE E k- 12.4 
k+1 k+1 k+1 2 
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cos |x + cos | 2x = —n, cos ! x e [0, л] 
cos ! х + соз ! 2x = —т > no solution 


abc = 1, taceA=a+b+c>0 


abcllabe а? +62 +с? ab+bc+ca ас-ар-0с 
l=|b с а || bc а |= | ар+ьс+са 62 +с2 а? рс-са-ар 
саб саб ca-ab«bc Әс-сазар с? +а? +b? 


ла? + 02 + с2= 1, ab bc ca- 0 

(a+b + c)? = a? + b? + с? + 2(ар + be + са) = 1 

ла+р+с= 1 

ла? +b? + с? = 3abc + (a + b + с) (af + b? + c?—ab – рс са) = 3 + 1(1—0) = 4 


[o0 jt ftnt тыл (1) 
0 


Differentiate with respect to х 
ЗГ (х)-Г(х) =х-12(х) S (х) = 1 


2 


= f(x) S 3 (2) 
But from (1) f°(0)= 0 = 0) = 0 

x? 62 
х From (2) C=0 -. (x)= = Қ6)-<--6 


The line x — 345 y = 0 and V5 x — 2y = 13 intersect at the point. Since the given hyperbola 
passes through this point, 


(8458 1 _, 45 1 


= ы д. RE 


a be a? b? 
2° 4 
Also length of the latus rectum = зо. (given ^  ... (2) 
From (1) and (2) we get m m -1 
a^ 2а 
15 


=>a=6o0r-— 
2 


=> a> 0 therefore we have a= 6 
—b^-A4 


J = 19 hence д9е2-1-10-1-9 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant һ = 6.6 х107* J-s 
Charge of electron e= 16x10 °C 
Mass of electron me = 9.1 x 10°" kg 


Permittivity of free space £o = 8.85 х 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К” тог” 

= 1.987 «2 Cal К тог” 

Avogadro's Number Na 6.023 x 10? 

Planck's constant h 6.625 х 10“ J.s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 107’ kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Pb=207, U=238. 
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Physics PART - I 


SECTION- A 


Multi Correct Choice Type 
This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE are correct. 


-ke? 


1. Suppose the potential energy between electron and proton at a distance r is given by 


Application of Bohr's theory to hydrogen atom in this case shows that 
(A) Energy in the nth orbit is proportional to n$ 
(B) Energy is proportional to т. (т : mass of electron) 


) 
(C) Energy of the nth orbit is proportional to n ? 
(D) Energy is proportional to m? (m = mass of electron) 


2 
2. During an experiment an ideal gas is found to obey a condition Е constant (р = density of 
р 


gas). The gas is initially at temperature To, pressure Ро and density py. Тһе gas expands such 
that density changes to 2, Then which of the following is/are correct: 


The pressure of the gas changes to УР, 


The temperature of the gas changes to J2T, 


) 
(B) 
(C) The graph of the above process on the P — T diagram is parabola. 
(D) The graph of the above process on the P — T diagram is hyperbola. 


3. The galvanometer shown in the figure has resistance 100. 00 
It is shunted by a series combination of a resistance 5 = 10 
and an ideal cell of emf 2V. A current 2A passes as shown. 2А 
Then choose the correct statement(s). 
(A) The reading of the galvanometer is 1A 
(B) The reading of the galvanometer is zero sin 2% 
(С) The potential difference across the resistance 5 is 1.5 V 
(D) The potential difference across the resistance S is 2V 


Space for Rough work 
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4. Figure shows two blocks A and B connected to an ideal 
pulley string system. In this system when bodies are 
released then: 

(A) Acceleration of block A is 1 m/s? 
(B) Acceleration of block B is 2 m/s? 
(C) Tension in string connected to block B is 40 N 
(D) Tension in string connected to block B is 80 N 


60 kgl A 
5. In the circuit shown, each capacitor has a capacitance C. The С 5 
emf of the cell is E. If the switch S is closed 
(A) positive charge will flow out of the positive terminal of the cell С E 
(B) positive charge will enter the positive terminal of the cell Зүс 
(C) The amount of charge flowing through the cell will be CE. 5 
(Р) The amount of charge flowing through the cell will be 4/3 CE. 
6. A point-like body of mass m and of charge Q is initially at rest onthe ———— — — —* 


horizontal tabletop as shown in the figure and is given a vo vertical, 1 1, 
upward speed. There is a horizontal electric field E. Acceleration due 


5022 Е 
Ус 


(A) Maximum height attained = 2g m, Qe 


20Еу? 


2 


(В) Particle will collide with the table at horizontal distance 


(C) At the highest point acceleration will be only in horizontal direction. 


(D) Particle will collide with the table at an angle tan0 = 20r with horizontal. 


Space for Rough work 
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X and Y are large parallel conducting plates close to each X Y 
other. Each face has an area A. X is given a charge Q, Y is 
without any charge. Point A, B and C are shown. 


.> 
ew 
O 


(A) Electric field at B is 


бо 
206 2-0 
(B) Electric field at B is —— 
£g A 
(C) The fields at A, B and C are of same magnitude 
(D) The fields at A and C are in opposite direction. 


In the given AC circuit, when switch S is at position 1, 
the source emf leads current by e Now, if the switch 


is at position 2, then 


= V-V,sin 1000 t 


(A) current leads source emf by (B) current leads source emf by 


(C) source emf leads current by 


Ala Ala 
wla ша 


(D) source emf leads current by 


Space for Rough work 
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Comprehension Type 
This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Questions 09 & 10 
A block of mass M is kept on a smooth horizontal floor. A variable force 
Ел kt is acting on the block at an angle of a with the horizontal. At initial 
moment the block is at rest (the situation shown in the figure below). 
The block leaves the contact with floor at time t = to 


9. The value of tọ is 
M M 
(^) — (B) 9 
Ксоѕа Кіп о 
(c Mgtane (D) Mgcota 
k k 
10. The displacement of the block till time t = fo is 
243 2 2.3 2 
(jM g ши. a (B) M^g ыг. a 
6k 2k 
2-3 2 2-3 2 
(сум 9 a seca (D) M^g Ene secta 
6k 2k 


Paragraph for Questions 11 & 12 


A force acting on a particle depends on the particles position in 
the x-y plane. This force is given by the expression 


F = х2у2 + х2у2}(№). The particle is moved in the x-y plane 
along various paths as shown in the figure. 


wv 


11. Work done by the force along the path OAC is 


5 4 
(д) &J (B) &J 
3 
5 
(C) = (D) zero 
12. Work done by the force along the path OC is 
(д) “у (ву 38”, 
3 8 
287 а? 
C) —J D) -—J 
(C) 5 (D) 3 


Space for Rough work 
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Paragraph for Questions 13 & 14 
A pendulum bob has mass m. The length of pendulum is £. 
It is initially at rest. A particle P of mass m/2 moving 
horizontally along —ve x-direction with velocity J29t collides 
with the bob and comes to rest. When the bob comes to rest 


am m or a a o o es 


horizontally along z-direction collides with the bob and sticks 
to it. It is observed that the bob now moves along a 
horizontal circle. The floor is a horizontal surface at a 
distance 2 / below the point of suspension of the pendulum. 


13. 


14. 


Tension in string immediately after the first collision is 


(A)2mg (B)mg 
(2 то (0) 3 m 
The height of circular path above the floor is 

p 47 
(05 (e) 
o% 


(D) data not sufficient 


Space for Rough work 
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Paragraph for Questions 15 & 16 


A uniform wire frame of linear mass density à having three A 


sides each of length 2a is kept on a smooth horizontal surface. 


: : y 
An impulse J is applied at one end as shown in the figure. P is 
the midpoint of AB. Now answer the following question. x 


15. The angular velocity of system just after the impulse 
^ 233 P 213 
hune 0) 55222 
16. The velocity of point P just after the impulse is 
(A) 2) в) =i 
EIER ШЕН 


Space for Rough work 
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(Match list Type) 
This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. In L — C К series circuit suppose œ, is the resonance frequency, then match the following table 
List-l List-Il 
(P) | If a>o, 1. | Current will lead the voltage 
(О) | Го-о, 2. | Voltage will lead the current 
(R) | If o=20, aea 
(S) | If o«o, 4. | Current and voltage are in phase 
Codes: 
P Q R S 
(A) 4 2 1 3 
(B) 2 4 2 1 
(C) 1 2 3 4 
(D) 2 4 3 1 
18. A ray of light falls normally on an equilateral prism of refractive index u = V3 . Match the following 
table : 


i, = Angle of incidence 

i2 = Angle of emergence from second surface of prism 
r1 = Angle of refraction at the first surface of prism 

г; = Angle of incidence at second surface of prism 


1151-1 1151-1! 
(P) | Angle i, 1. | 0° 
(О) | Angle г; 2. | 90° 
(R) | Angle i; 3. | 60° 
(S) | Angle r2 4. | None 
Codes: 

P Q R 5 
(А) 4 2 1 3 
(B) 2 3 4 1 
(C) 1 2 3 4 
(D) 1 1 4 3 
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19. In the arrangement shown in fig. match 
11514 115141 
(P) | Velocity of centre of mass 1. 2 бі unit 
Velocity of combined mass when 
(Q) | compression in the spring is 2. 1 SI unit 
maximum 
(R) | Maximum compression in the spring ер 4 SI unit 
(S) Maximum potential energy stored in 4. 0.5 SI unit 
the spring 
Codes: 
P Q R S 
(A) 4 2 1 3 
(B) 2 3 4 1 
(C) 2 2 2 1 
(D) 1 2 2 1 
20. A tube is inverted in a mercury vessel 


as shown in fig. P is the pressure 
inside the tube above the mercury level 


as shown. 
11514 115141 
(P) | If P is increased, then height h 1. | Increase 
(Q) | If P is increased, then pressure atO | 2. | Decreases 
If P is increased, then pressure at 1 3. : 
(R) Remains same 
cm above O 
(S) If the vessel is moved upwards with 4 Increase or decreases depending on 
acceleration (a<g), then height h ' | the size of the tube 
Codes: 
P Q R S 
(A) 4 2 1 3 
(B) 2 3 3 2 
(C) 1 2 3 4 
(D) 2 4 3 1 
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Chemistry PART - II 


SECTION – A 


Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE than is/are correct. 


Select pair(s) in which both produces same coloured ppt. with Cros ion 
(А) Ba”, Sr” (B) Pb”, Ba” 
(C) Ag*, Ba” (D) Ав”, Но 


Which of the following property (s) is/are related to solution of rosy red complex of МЇ" and 

dimethyl glyoximate ligand? 

(A) Geometry around Ni is square planar and diamagnetic in nature 

(B) Complex is stabilized by internal hydrogen bonding 

(C) it is an organometallic complex 

(D) Five member chelate ring is formed when each molecule of dimethyl glyoximate is bonded 
with metal ion. 


In the given reaction 


i 1 
R—C—OH —Ü., R—C—OCH, 
X will be 
(А) CHN? (В) СН-ОН/Н” 
(С) MeCOOH (D) Me;SO; 


In a cell, Zn(s) | 207 |]H* | H2 (pt) 

the addition of H2SO, to the cathode compartment will 

(A) Decrease E (B) Increase E 

(C) Shift equilibrium to left (D) Shift equilibrium to right 


Space for Rough work 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: wwvw.fiitjee.com 


12 
AITS-CRT-II-(Paper-2)-PCM-JEE(Advanced)/15 


5. Select the correct staement (s) among the following 
(A) Increase in concentration of reactant increases the rate of zero order reaction 
(B) Rate constant K is equal to collision frequency A, if E4 = 0 
(C) Rate constant К is equal to collision frequency A if Ea = © 
(D) Graph of logioK vs 1/T is straightline 


6. Self reduction is not used in the extraction of 
(A) Lead (B) Manganese 
(C) Copper (D) Iron 
T. The Cl; evolve at anode during electrolysis of fused MgCl; which produces 13 а Mg. (Atomic 
mass of Mg = 24.3) is 
(A) 11.98 lit (B) 0.535 mole 
(C) 37.98 gm (D) 1.068 mole 
8. Which are aromatic compounds? 
(à) 6 (B) Ї 
(C) O (D) О 
me | 
N 
No 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Question Nos. 9 to 10 


An organic compound (X) is subjected to reductive ozonolysis to give a product (A) which on heating with 
dil. NaOH gives another product (B). Compound (B) on heating with sodium hypoiodite followed by 
acidification produces (C). Compound (C) on treatment with SOCI; and then with diazomethane followed 
by hydrolysis gives a product which on heating gives 1, 2-dimethyl cyclopentene. 

Now answer the following questions. 


9. 


10. 


Organic compound (X) in the above passage is: 
(A) 1,2-dimethyl cyclopentene (B) 1,2-dimethyl hexene 
(C) 1,2-dimethyl cyclohexene (D) 2,5-dimethyl-3-hexene. 


Intermediate species formed in the reaction of (C) with SOCI2/CH2N2/H2O/A is: 


(A) П (В) 
C—C—H CH-C—O 
(C) 1 (D) All of these 
CH;—C—OH 
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Paragraph for Question Nos. 11 to 12 


Ne ›В "0 C - D(gas) 


Burn 


CO, 


Milkyness(E) 


АСУ ——9 green colour in flame. 


11. What is "A"? 


(A) Ca (B) Mg 

(C) Ba (D) None 
12. Kl(excess) + Hgl, ——F —2_>G 

Gis 


S О Hg 
B ы 
(С) ТТ (D) None 
"d ПЕРМ 
N Ж 
Hg 
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Paragraph for Question Nos. 13 to 14 


Redox reactions play a vital role in chemistry and biology. The values of Ес, of two half cell reactions 


decide which way the reaction is expected to proceed. A simple example is Daniel cell in which zinc goes 
into solution and copper gets deposited. Given below are a set of half-cell reactions (acidic medium) 


along with their E? values. 


13. 


14. 


L 42e ——359rj E° =0.54V 
Cl, + 2e. ——92Cl ; E?21.36V 
Ма” -е--- Ма", E?-1.50V 
Fe” +e —>Fe"; E? = 0.77У 
О, + 4H* + 4е7 > 2H,0; E? = 1.23V 


Ее?“ is stable but Mn” is not stable in acidic solution because: 

(А) О» oxidises Mn** to Mn?* 

(В) О» oxidises both Mn?* and Fe” into Mn?* and Ее?“ respectively. 
(С) Ғе?" oxidises НО to О; 

(D) Mn?* oxidises H20 to Oo. 


Among the following identify the correct statement: 
(A) Chloride ion is oxidized by O2 (В) Fe% ion is oxidized by iodine 
(C) lodide ion is oxidized by chlorine (D) Mn” is oxidized by chlorine. 
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Paragraph for Question Nos. 15 to 16 


When 20.02 g of a white solid (X) is heated, 4.4 g of an acid gas (A) and 1.8 g of a neutral gas (B) are 
evolved leaving behind a solid residue (Y) of weight 13.8 g (A) turns lime water milky and (B) condenses 
into a liquid which changes anhydrous copper sulphate blue. The aqueous solution of Y is alkaline to 
litmus and gives 19.7 g of white precipitate (Z) with barium chloride solution. (Z) gives carbon-dioxide with 
an acid. 


15. The white solid 'X' is: 


(A) metal sulphate (B) metal chloride 

(C) metal carbonate (D) metal bicarbonate 
16. Atomic weight of the metal is: 

(A) 23 g/mole (B) 39.0 g/mole 

(C) 6 g/mole (D) 24 g/mole 
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(Match list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. 


18. 


Match the List — | with List — Il. 
List | List Il 
(Molecule) (Shape) 
(P) N20 (1) Angular 
(Q) F20 (2) Tetrahedral 
(R) BF, (3) Planar triangular 
(S) CH3 (4) Linear 
Codes: 
P Q R S 
(A) 1 2 3 4 
(B) 2 1 3 4 
(C) 2 1 4 3 
(D) 4 1 2 3 
Match List-I with List-ll. 
List - I List – 11 
Transformation Name 
(P) 1 (1) | Сагруі amine reaction 
H,C—C—Cl || 
(О) О О (2) | Wittin Reaction 
MCPBA О 
(К) О R (3) | Bayer-Villiger 
|| \ oxidation 
“ху +Ph3P = СН, — С--Сн; 
R / 
R 
(S) Ph NH, CHCI,/KOH »Ph - NC (4) Friedel Craft's 
Acylation 
Codes: 
Р о R 5 
(А) 1 2 3 4 
(B) 2 1 3 4 
(C) 2 1 4 3 
(D) 4 3 2 1 
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19. Match List-l with List-ll. 


List-l 11511 
(P) | Ғе(МОз)» (aq) (1) | Only cationic hydrogen 
(Q) | KCIO, (aq) (2) | Only anionic hydrolysis 
(R) | HCOONa (aq) (3) | Both cationic as anionic hydrolysis 
(S) | NH4CN (aq) (4) | No hydrolysis 
Codes: 
P Q R S 
(A) 1 2 3 4 
(B) 1 4 2 3 
(C) 2 1 4 3 
(D) 4 3 2 1 
20. Identify the correct matching from the codes given below 
Reaction Product 
(P) Borax —— (1) H,B,0, 
(О) Borax  NH,CI —— (2) NaBO, -В,О, 
(R) Borax — , (3) BN 
(S) Borax + НО (4) Н.ВО, 
Codes: 
Р о R 5 
(А) 1 2 3 4 
(B) 2 1 3 4 
(C) 2 3 4 1 
(D) 4 3 2 1 
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Mathematics PART - Ill 


SECTION – А 


Straight Objective Туре 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which ONE or MORE than is/are correct 


1. 


Number of ways in which 200 people can be divided in 100 couples is 


(200)! 

(A) 2%(100)! (В) 1.3.5. ......199 
(С) (%) (22) Бо EJ (p) (200)! 
(100)! 


Consider the quadratic equation (a + c — b) x? + 2cx + (b + c — a) = 0 where a, b, c are distinct 
real number and a + c — b = 0. If both the roots of the equation are rational then the numbers 
which must be rational are 


(А) a, b, c (B) — 
a-b 

р-с-а (D) b? 
a+c-b с-а 


If a, b, c are first three terms of a G.P. if the harmonic mean of a and b is 12 and arithmetic mean 
of b and c is З, then 

(A) no term of this С.Р. is square of an integer (В) arithmetic mean of a, b, cis 3 

(C)b=+6 (D) common ratio of this С.Р. is 2 
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2 2 
4. If the normal at any given point P on ellipse = + es - 1 meets its auxiliary circle at Q and R such 
a 


that ZQOR = 90°, where O is centre of ellipse, then 


(A) 2(а” — 62)? = af sec? Ө + а?р? соѕес? 0 (B) af + 5а? b? + 2b* = а“ tan’ Ө «ар cot? Ө 
(C) a’ + 5Ь?а? + 2b* > 2a°b (D) a^ + 2b* > 5a?b? + 2a°b 


х2-5х+3 2х-5 3 


5. If 3х2 +х+4 6x+1 9|-ax? « bx? « cx«d then which of the following are correct? 
7х2-бх-9 14х-6 21 
(A) az 0 (В) b=0 
(C)c=0 (D)d=0 
6. Let (1 + х2)? (1+ х) = Ao + A1 X + А; x5 uu If Ao, А), A2 are in A.P. then the value of n is 
(A) 2 (B) 3 
(C) 5 (D) 7 
7. A line passes through the points whose position vectors are ізі- 2k and i- 3j* k. The 
position vector of a point on it at a unit distance from the first point is/are 
(A) z (51+ j - 7k) (B) = (bi +9} — 13K) 
(C) z (61+ j— 7k) (D) z (4i 4 9j — 13K) 
oo © 2 
8. Letu= | 9, — andv= | —*_% — then 
o X *7X +1 o X *7X +1 
(A)v>u (В)бу-л 
(С) 3u + 2v = 51/6 (О) и+у = л/3 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 
Continuous probability distributions, a continuous distribution is one in which the variate may take any 
value between certain limits a and b, a « b. Suppose that the probability of the variate X falling in the 


infinitesimal interval x — 5 dx to x + 5 dx is expressible as f(x) dx, where f(x) is a continuous function of x 


Symbolically, P(x — 29% <Х<х + 29) = f(x) dx where f(x) is called the probability density function 


(abbreviated as p.d.f.) or simply density function. The continuous curve y = f(x) is called probability curve; 
and when this is symmetrical, the distribution is said to be symmetrical. Clearly, the probability density 
function possesses the following properties 


(i) f(x) 2 0 for every x in the interval (а, b], a < b 
b 
(ii) nica) dx = 1, a, b > 0 since the total area under the curve is unity 
(iii) Furthermore, we define for any (с, d], where c, d є |в, b], c < d; 
Р(с<Х<а)- jroo fx)dx  - . (1) 
We define F(x), t he cumulative distribution function (abbreviated as c.d.f.) of the random variate X 
where F(x) = P(X x x) 
or F(x )= |) fX)dx  —'Dét0" »[ [o 0 o) (2) 
9 If f(x) 15 \ 55 then the probability that x 521 is 
1 1 
A) = B) — 
(A) 5 (в) 2 
3 1 
C) — D) — 
(C) 5 (D) 5 
10. Suppose the life in hours (x) of a certain kind of radio tube has the probability density function 


f(x) 208 when x > 100 and zero when х « 100. Then the probability that none of three such 
х 


tubes іп a given radio set will have to be replaced during the first 150 hours of operation, is 


1 8 
(А) 55 (8) = 
1 26 
(C) 555 (0) = 
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Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 

Let f be a function defined so that every element of the co-domain has at most two pre-images and there 
is at least one element in the co-domain which has exactly two pre-images we shall call this function as 
"two-one" function. A two-one function is definitely a many one function but vice-versa is not true. For 
example, y = |e* — 1| is a "two-one" function. y = x? — x is a many one function but not a "two-one" 
function. In the light of above definition answers the following questions: 


11. In the following functions which one is a "two-one" function 
(A) y = | (B) y = х? sin x 
(C) y = х? + Зх + 1 (О) у= хх + 1 
12. Let f(x) = {x} be the fractional part function. For what domain is the function *two-one"? 
15 13 
А)|-,- В)|--,- 
ОРА @)|-3.3) 
(C) [1, 2) (D) none of these 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 


v(x) 
If y = | f(t) dt, let us define 9) in a different manner as v- у'(х) f(v(x)) — u'(x) f(u(x)) and the 
x x 
u(x) 
equation of the tangent at (a, b) asy – b 18) (x-a) 
dX Ja, p) 
13. f y= ЇЕ dt , then equation of tangent at x = 1 is 
(A)y=x+1 (В) х+у= 1 
(C)y=x-1 (D) y=x 


14. IFF(x)= | e"? (1— €) dt, then F(x) at x = 1is 
x 
1 
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Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 
In reducing a given equation to the standard forms (sinx =sina etc) we apply several trigonometric or 


algebraic transformations. As a result of which the canonical form finally obtained may not be equivalent 
to the original equation resulting either in loss of solutions or in the appearance of fake solutions 


15. The solution set of the equation 45 – 25іпх = бвіпх-1 is 


(А) nx+(-1)" sin 3 or x »nz«( Wc (B) пл-(-1) 


(С) пл--(-1) біп! B 


Ola 


(D) Null set 


16. The equation 2cot2x —3cot3x = tan2x has 


(A) two solutions in (oz) 


(C) no solution in (о, оо) 


(B) one solution in (02| 
(Р) none of these 


(Match list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. Matching the following List-I with List-ll. 


List — I List – Il 

(P) The least positive integral solution of x^ — 4x > cot! x 1 
(Q) The least positive integral value of a for which 2 

f(x) = 2e* — ae * + (2a + 1)х – 3 is increasing 
(R) Let f: R > R be such that f(a) = 1, f'(a) = 2, 

1 
2 x 5 
then lim Marx | e“, then k is equal to 
х-0 Қа) 

(5) Number of integral values of x which satisfy equation 4 

sin ((3 – x)(x — 1)) + sin (2 — |x|) = т/2 is/are 
Codes: 

P Q R S 
(A) 3 1 2 4 
(B) 1 2 3 4 
(C) 4 3 2 1 
(D) 3 1 4 2 
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18. Matching the following List-I with List-ll. 


List – I List – Il 
(P) If y = 2x + c— 4 is a normal to the parabola y? = 4x, then value of 1 12 
—c is : 
х2 у? 
(Q) If the mid point of a chord of the ellipse — += = 1 is (0, 3), then 
16 25 2 8 


length of the chord is ^ then k * 4 is equal to 


(R) The product of the lengths of the perpendiculars from the two 


2 2 
focii on any tangent to the hyperbola z - um 1 is k , then К | 3. 3 
is 
(S) The line x + y = a touches the hyperbola x^ — 2y? = 18, if a is 4 9 
equal to +b, then value of |b| is ! 
Codes 
P Q R 5 
(А) 1 2 3 4 
(B) 2 1 3 4 
(C) 2 1 4 3 
(D) 4 3 2 1 
19. Matching the following List-I with List-ll. 
List — I List — Il 
(P) If the sum of unit vectors is a unit vector, then magnitude of difference is , 1 
Vx , then the value of x is | 2 
(О) If f(x) = sin x, Y X € D d , f(x) + л-х)-2,У хє B 4 and 
2 2 2 2 
f(x) = {27 — x), V x є (m, 2л), then the area enclosed by y = f(x) and the 
x-axis is Кл sq. units. Then k is 
(R) Let f and g be differentiable function satisfying g'(a) = 2, g(a) = b and 
ape : 3. 3 
g=f then f'(b) is equal to 
/ 2 / 2 
(S) The derivative of (ап! (fe w.r.t Ed atx=Ois | 4. 1 
x —2x 4 
Codes: 
P Q R 5 
(А) 1 2 3 4 
(B) 3 2 1 4 
(C) 3 1 4 2 
(D) 4 3 2 1 
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Matching the following List-I with List-Il 


List -1 List – Il 
(P) If a, р, сє Nand a, b,c x 100, then probability that a, b, c are 1 5 
individually divisible by both 2 and 3 : 28 
(Q) Probability that in a year of 2274 century chosen at random there will 2 931 
be 53 Sundays | 32 
(К) If a unbiased coin is tossed 5 times then probability of getting at 3 5 
least 1 head is | 12 
3 1 =, 2 x . 4 
(S) If P(A UB) = —,P(A MB) = —, Р(А) = 2, then P(A œB) is 4. ——— 
4 4 3 1155 
Codes: 
P Q R S 
(A) 4 1 3 2 
(B) 1 2 3 4 
(C) 3 4 2 1 
(D) 4 1 2 3 
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Physics PART - | 


ЗЕСТІОМ-А 
мо HEU 
dr r 
_ mv? 
r 
ke? mv? 
po 1 
шаа) 
апа mvr alt ...(2) 
2n 
2 2 
From (1) and (2) r= is Sn ш = Bm 
n n n 
2 
TE Вее 
2 2 Am 3 
У 
n 
T.E. œ nf, T.E. c m° 
2 
2. — = constant 
P 
P? (nRT) 
—————- = constant 
MP 
= PT =constant 
3. In loop ABCDA 2A А i 192 B 
10--2-(2-і)-0 
і-0 | 
Potential difference across S > (2-i)1=2V 285 
D NWA | 2 
10 2V 
8. oL/R = tanz/6 = R = ЗО 


їапф = 1/@CR=1 
=> ф=л/4, leading P.D. 
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Chemistry PART - Il 
SECTION - A 
t Ва2* 09% ›васгО, 


Pb?* —"'9:. PbCIO, | Yellow ppt. 


д. 
Si LE ero 


со” 


2А07--"->Аө:СгО, 
5. Red ppt. 
Hg?* —99* .,Hg,CrO, 
2 т g 
КЕЕ Қан ыы 
Ба 2. 
S UE je on 
HO E о 
[Ni(dmg) ] 
4. Zn(s)+2H* (аа) = 2025 (ада) +Н, ....(1) 
Zn?* [H | 
0.059 2 
E =Есы ig. | мэ (2) 
ЖШ 


Equilibrium (1) will shift in forward direction and cell potential E will increase. 


5. Rate of zero order reactions is independent of the concentration of reaction 


In this equation К = Ae &2/RT 
К =A when Е. = 0 


E 
logK =log A – ——$— 
g ? 2.303RT 
Plot of log K against 1/T is straight line with negative slope. 
7. At anode At cathode 
2Cl ——>Cl, +267 Mg** + 2е ——>Mg 


(No. of gm equivalent of Mg at cathode) = (No of gm equivalent of Cl, at Anode) 


13 М, 
243/2 355 


Vo, = 11.98 lit at NTP 
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9. 


_Оз|н;0|2п H,O|Zn нэ ОН: 
2-0 ^ SER Condensation) 


(iodoform reaction in - А 


сн, (i) SOCI, 
то Cr П (iii) Н,О/ H* | 
(1,2-dimethyl CH,—C—OH (Arndt Estert Synthesis) C—OH 
cyclopentene) 


10. 
О SOCI О: 
NEG Сү, 
C—OH Cj © @ 85 

= CM 


(Carbene) 


Or -5-СҮ e 
CH-C—O 6008 


(1,2-dimethyl cyclopentene) 


(Unstable) 
њо 
11. Ba вита BAN ——»Ba(OH), +NH, (D) 
BaCl; ——9 green flame 
H 
+ — 
12. Hg ——K;Hgl, > 0 yee | 
Hg 
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13. Reaction of Mn% with H20 is spontaneous. 
14. Reduction potential of 12 is less than Clo. 


Solution for the Q. No. 15 to 16. 
(i) A turns lime water milky so ‘A’ may be СО, or SO; 
(ii) B condenses into liquid turning anhydrous CuSO, to blue, so ‘B’ is H20. 
(iii) Y gives alkaline solution and its solution forms white ppt. 2 with BaCl and Z on heating with acid 


gives СО: so, Z is BaCO; and Y is metal carbonate. 
(iv) Since, Y and A are formed from 'X' and thus X is metal bicarbonate. 
X — >A +В + Ү 
20.029 44g 1.80 13.89 
(vi) The above data reveal that, 
2MHCO, —— CO, +H,O+M,CO, 
(X) (^) (B) (Y) 
4.4 of СО» is obtained by 20.02 а of MHCOs 
44 g СО: is obtained by 200.2 g of MHCO; 
Molecular weight of MHCO; = ле = 100.1 
г. Atomic wt. of M «39.0 g/mole 
Thus metal is potassium. 


17. BF, has sp? hybridisation, CH; is sp’, FO is sp? with two lone pairs on O. Also №0 is linear. 
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Mathematics PART - 111 
ЅЕСТІОМ – А 
| | 
1. 2i AL = a = 1.3.5 ........ . 199 
1-21..442! (100)! 1.2 
100 times 
(200! _ Ш ЕЗ eJ 
1001,20 E DI 2 
2. Since, f(—1) = 0 the other root is E 
a+c-b 
c 
228223 
Which can be written ав-8-0-- 
—— +1 
a-b 
Hence, eQ 
3. a, b, care in GP 
2ab 212, bic 4 
a+b 2 
алав. 12, аг+ a? = 6 
а+аг 


ar = 6(1 + n, а(1-1)-6 

i.e. 6(1 +r) = 6, і.е. (1 + г)? = 1 
.1+r=t1lie.r=Oorr=-2 
“f=-2 

If r = —2, then a = З 

-. The GP is 3, —6, 12, —24, 48 
Clearly no term of the series is square of an integer AM of a, b, c is = е = 


3 


3 


4. Homogenizing auxiliary circle with normal at P 
2 2 
a“ (ax sec Ө – бусоѕесе 
X y л : 2 А 2 
(а -b^) 
4 2 2,2 2 
POOR suse se cq uode = 
(a^ —b*) (a^ —b*) 

2(a° — b°)? = a‘ sec? Ө + a?b? cosec? Ө 
a^ — ba?b? + 2b* = af tan? «ар cot 0 > 2a?b. 


х? -5x+3 2x-5 3 
5. f(x) =|3x?+x+4 6х-1 9 
7х? -6x«9 14х-6 21 
f(x) 20 
— f(x) is a constant polynomial and f(0) 50 
—dzo 
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(ex Y 0e = (1 + 2х° + х°) (Co + "C4 х + Cox us) 
= "Co + "C4 X + ("Co + 2."Се) X? E 
Hence, Ag = 1; A; = "Cy; А = "Co + 2 which are in А.Р. 


АБ B 
ОР =f =OA + an P A 1 i 
| AB | 
=i+j-2k + шаг 
|ОВ-ОА| 
NT. -4j + 3k 
1-41-3К | е) 
= |+j—2k + МЕЛЕР 
A (bi + | — 7k) ! (51-91-13К) 
5 "5 


Put x = 1/tinuorv>u=v 
Now consider u + v 


125 - ИГ - [а dx = Ён EN 


x-0 


Probability that life of a radio tube is less than or equal to 150 hours 


150 150 150 
= | ож-| е т-у 26 
2 бо: X X hoo 150 100] 3 
.. Probability that life is greater than 150 hrs = = 
3 ; 2 2 2 8 
2. Probability that none of these have life less than on equal to 150 hrs = quU. ag 


y = |/n|x| has graph here an element in co-domain can have 4 pre-images 


y = X! sin x is zero for infinitely many values of x 
y = х? + Зх + 1 is M.I. and hence one-one function 
у= х“ х + 1 has graph 

л у= хх + 1 is two-one 


From graph ії is clear that any horizontal lines cuts the graph at either 1 

13 3724 
one or two points between | --,- bg 

ийн ЭЛ 4 0-132 
E. 5 

Atx=1,y=0 
Sy ж, (x*)? — (x7)? =2-1=1 
dx 


2. Equation of tangent у – 0 = 1 (x-1),y=x-1 
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14. FXx)=[ e"? (1-1?) dt 
1 
x? 2 
Е'(х) = = ^ 
-Е(1)-е20-0 


15. Let sin x =t;t e [-1, 1] 


45-2t =6t-120 ie. 22 


6 
So, tes 
6 
| 1 2 2 | 1 
Now squaring, 45 – 21 = (6t—1), t ратата possible CEPI 
So, t- | ; АЗЕ esit. x=nr + (-1 E 
2 2 6 6 


2 COS 2x 3 cos3x ѕіп2х 


16. 
sin2x sin3x  cos2x 
5 (2c0s* x -1) 3 4008" х-3совх 2sinxcosx т/4 т/4 
25іпх cosx — 3sinx-4sin?x 2с05:х-1 
Now Let cos" х = t in above i.e. t є (0,1) ZH 
These positions can't be the answer 
Now we have 2t-1-3t 4123 – 201-0 
4-1 24-1 
Solving t = + 1 butt е (0,1) – {st 
So there is no t, so there is no x 
17. (P) Form the graph it is clear that x = 5 is the least positive integral value 


for which x? — 4x > cot x. 
(Q) f'(x) = 2e* + ае *+ 2а + 1 
= e* (2e + (2a + 1)ех + а) 
= 2е * (е°* + (а + 1/2)e* + a/2) 
= 2e * (e* + a)(e* + 1/2) 
For f(x) to be increasing "(ху >O Vx eR 
ore*+a>0xeR 


ога20 
1 2 
2 - нш хага) үп ағд-(Қау? 
(R) i f^(a- x) _ с а) _ mus й 2e 
х-»0 На) 
:К-4 
(S) sin™ (-x? + 4x – 3) = cos ' (2 — |x!) 
0x—*44x-3s12xe[t,3 2. (1) 
Also, 0 <2 -= |x «1 >x e[-2, -] vu [1,2]. ..... (2) 


From (1) and (2) x e (1, 2} 
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18. (P) Equation of any normal to y? = 4x is y = -tx + 2t + 2 
Comparing it with y = 2x +c – 4 
t--2and2t«t-c-4 
у C=4-4-8=-8 


7-с = 8 
(Q) Equation of the chord whose mid point is (0, 3) is 2 - 1 = x -1 
2 2 2 
i.e. y = З it intersects the ellipse ER edes e лө 
16 25 16 25 25 
xo 8 
5 
2. Length of the chord -= 
Thus aue :К-8 
(R) The product of the lengths of the perpendiculars from the two focii on any tangent to the hyperbola 
2 2 
ме әйе 
25 3 


23 = Ук, hencek- 9 
(5) Since, x + у = a touches the hyperbola 
x? — 2y? = 18 
-. X* 2 2(a — х)? = 18 has equal roots 
i.e., x* — 4ах + 18 + 2a* = 0 has equal roots 
2 16а? – 4(18 + 2а?) = 0 
Ва? – 72-0 = а= + 3 
2 |b] =3 


19. (Р) From figure I 


2 
and 8-8| -22-1 
là-b|- V3 = vx 
X= 3 


(Q) f(x) = sin x, f(x) + f(t — x) = 2 
f(x) = 2 -f(n —x) = 2 -sin (x —x) = 2 — sin x, where x e B 4 


f(x) = {27 — х) = 2 — sin(2x — x), where хе ЕЗ 21 
sinx , Хе E 
2-sinx , xe x] 


2+sinx , Xem, — 


—sinx , Хе = рт 
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т/2 3л/2 
Агеа - | sinas [ 2- sinxdx + Jí (2+ sinx)dx + | -sin x)dx 
л/2 Зл/2 


= 142x2-142.%-141=2n sq. units 
2 2 


(В) Since g = f! so fog(x) = x 
Therefore f'(g(x)) g'(x) = 1 
f'(g(a)) g'(a) = 1 


= f'(b) 2 = 1 = f'(b) = 5 
(S) Putting x = tan Ө 
texi secó-1 , 0 
X tano LE 
2s 
теша cbe c a 
X 2 2 
Putting x = sin 0, v = tan A E os 
—2x 
1 1 
du a a _1 
dv 2 dv jo 4 
1-х2 


20. (P) We have to select 3 no. from (1, 2, .....100} 
Number division by 6 are 6, 12 ..... 96 
390, 24. 
ЕТЕ 1155 
(Q) 22" century 2200, 2201 ..... 2299 
2200 leap year (L), 2201 Non leap year (N) 


In 22™ century: 25 L and 75 М, P(L) -1 Р(М) -3 


Prob = 


For L: 366 days; Mim 5245 
7 7 
For N: 365 days; ШОН bns d 
7 7 
Now P(53 Sunday) = P(L) P(53S/L) + P(N)-P(53 Sun/N) - 2x243,1_5 
M 4 7 4 7 28 
Эрин 1? 31 
(R) P(at least one head) = 1 – P (no head) = 1- °C, =1 = 
2) (2 32 32 


з 


(S) Р(А ОВ) = = E P(AnB)- B S(12) 
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CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from AII Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - I 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


In the figure shown, pan C is massless. All strings and pulleys are ANON 
ideal. Block B is dropped from a height /on pan C. Collision between IA 
block B and pan C is perfectly inelastic. Just after collision tension in ац 


string A differ from tension in string A before collision by a magnitude 


M 
of 1 б 
SS 
(A) Mg (B) vg Y 
C 


Mg 
4 


(C) (D) 2Mg 


An infinite grid is made using resistor R, and R, Ri c ве К 


as shown. The potential difference between A А E = ——— 


and Bis V, between C and Dis 29 between E 


and F is 2. i.e. potential difference becomes р 


one third after each pair. The value of = is 
2 


Space for rough work 
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3. A uniform disc of mass m and radius R is rotating with angular velocity o on (9) 
a smooth horizontal surface. Another identical disc is moving translationally OON A 
with velocity v as shown. y 
When they touch each other, they stick together. The angular velocity of centre of mass of the 
system after contact will be 


2v - Ro 
A) zero B 
(^) B гы 
V [0] 
С) — р) 2 
(С) R (D) 6 
4. A capacitor of capacitance 2C is charged to a potential 2У and f= R 
then connected to an uncharged capacitor of capacitance C with | ш | 
a resistance R to a battery of emf 4V as shown. 2С,2У С 
The key is closed at t = 0. The charge on uncharged capacitor 
as a function of time will be | | / 
К 
4У 
-1 Het 
(A) Ud (B) ad 
-3t -3t 
(C) d (D) ad 
5. A series circuit consisting of a capacitor and a coil with active resistance is connected to a source 


of harmonic voltage whose frequency can be varied, keeping the voltage amplitude constant. At 
frequencies o, and о,, the current amplitudes are n times less than the resonance amplitude. 
Then resonance frequency will be 
00 + Oo 


(A) (В) о) + ; 
(С) о, - 6» (D) (0192 
6. If the tension in the string changes by 21%, the fundamental frequency of string changes by 15 


Hz. Which of the following statement is correct? 

(A) original fundamental frequency is nearly 150 Hz 
(B) velocity of propagation changes by 4.5% 

(C) velocity of propagation changes by 10% 

(D) fundamental wavelength changes by 15% 


Space for rough work 


— —— — —— ——M—MMM———TmnnÜ 
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Two moles of an ideal monatomic gas are taken from state A to state B 
through a process as shown in figure. The work done by the gas in the 
process is 


(A) R(T, - T) (B) 2R(T, - T) 
1 
(C) 5801, - T) (D) a (T. -T) 


When an ideal gas undergoes an isothermal expansion, the pressure of the gas decreases due to 
(A) decrease in change in momentum per collision 

(B) decrease in frequency of collision with the container 

(C) both decrease in frequency of collision and change in momentum per collision 

(D) none of these 


A vessel is filled with water 1-2) upto a height 20 cm. A concave 


mirror of radius of curvature 40 cm is placed 15 cm above the water level. 
The position of final image of an object placed 20 cm below the water 
surface will be 

(A) 45 cm below the water surface 

(B) 60 cm above the water surface 

(C) 45 cm above the water surface 

(D) 60 cm below the water surface 


An object is placed in front of convex lens of focal length f-10cm 
(f 2 10 cm). The distance d for which image of the object will 
2 with the object (irrespective of focal length of the mirror) 


(A) 3 
(B) 20 О 
(С) 0 ] 
(D) 15 15cm d 
The P that a radioactive nucleus will survive 10 dimes longer than its half life, is 
(A) 2 (B) 2719 
5 
(С) B (D) data insufficient 


Space for rough work 
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12. 


In a screw gauge, there are 100 divisions in circular scale and each main scale division is of 
1 mm. When there is no gap between the jaws, 97" divisions coincides with the main scale zero 
and zero of main scale is not visible. While measuring the diameter of a ball, the circular scale is 
between 3 mm mark and 4 mm mark such that the 76" division of circular scale coincides with 


the reference line. Select the correct alternative 
(A) the least count of the micrometer is 0.01 cm 
(B) the zero error is — 0.04 mm 

(C) the diameter of the ball is 3.79 cm 

(D) the main scale reading is 4 mm 


A uniform solid square plate ABCD of mass m and side a is 
moving in x — y horizontal smooth plane. The velocity of centre of 


mass is v,(2i+4j) m/s. The end A of square plate is suddenly 
fixed by a pin, find the new velocity of centre of mass of square 
(A) vy (2i 4j) 


(-i) 


4 4 
(C) Svo: ЗУсл 
2 2 


Three moles of an ideal gas goes to a cyclic process shown in 
figure. The work done by the gas during the process is 
(A) 2.36RT, 


(B) 0.58RT, 
(C) 1.16RT, 
(D) -0.58ВТ, 


Vom =Vo(2i +47) 


A uniform ring of mass ‘m and radius ‘В is projected horizontally with velocity vy оп a rough 


horizontal floor, so that it starts off with a purely sliding motion and it acquires a purely rolling 
motion after moving a distance d. If the coefficient of friction between the ground and ring is p, 


then work done by the friction in the process is 


1 

(А) - umgd (В) -27У 
1 

(С) umgd (D) -gmo 


Space for rough work 
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In the circuit shown in figure, the switch 'S' is closed at t = 0. En R 
After closing the switch, in steady state, the value of current in 
the resistor R, 

(A) increases 

(B) decreases 

(C) remains constant 

(D) becomes zero 


A particle is moving in x — y plane with a constant speedv, such that its y displacement is given 
-2у, 


бу у- ае“ . Where v, is component of velocity along x axis. y displacement of the particle 


1 
when slope of tangent on its path is -——, is 

p 9 р B 
(А) ое”! (B) ae? 
(C) zero (D) o?e 


A uniform string of large length L of uniform cross section, mass per unit length à and free at both 
ends is revolving round the earth at equator in vertical position in such a way that its position 
relative to the earth is always the same and its lower end is slightly above the earth's surface. If 
the string is pulled down by a small distance x, then work done by gravity is 


R GMAxL 

(A) ew =) (B) 8851) 
(C) GMAx? (D) GMAL? 
R(R +L) R(R +L) 


A particle on a spring executes SHM. If the mass of the particle and the amplitude are both 
doubled then the magnitude of the maximum acceleration of the particle will change by a factor of 
(A) 4 (В) V8 

(С) 2 (D) 1 


Two waves travel down the same string. The waves have the same velocity, frequency (%), and 
wavelength but different phase constants (, > ф„) and amplitudes (A; > Ад) 

According to the principle of superposition, the resultant wave has an amplitude A such that 

(A) A= A; А (B) A = Ai- Ae 

(С) A < А < А; (D Ai- A< AS A +A 
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21. 


22. 


23. 


24. 


25. 


You are provided with three similar, but slightly different, tuning forks. When A and B are both 
Struck, a beat frequency of fag is heard. When B and C are both struck, a beat frequency of fac is 
heard. It was noticed that fag < fec 

A and C are simultaneously struck. What will be the observed beat frequency? 

(A) | fag + fac | 

(B) | fag — fac | 

(C) either | fag + fac | or | fag — Іс | will be heard 

(D)both | fas + fec | and | fag — fac | will simultaneously be heard 


Light traveling through three transparent substances follows ! 
the path shown in figure. Arrange the indices of refraction in | ny 
order from smallest to largest. Note that total internal i 
reflection does occur on the bottom surface of medium 2 : 


(A) n <n, <n, n 
(В) лп, <n <n | 

(С) n, <n, <n, : 
(D)n «n «n i 3 


Light shines through a spherical air bubble underwater. What type of optical device does the 
bubble act like? 

(A) Converging (B) Diverging 

(C) Planar (D) none of these 


For fun, a student constructs a three-slit interference experiment. If the light from each of the 
three slits arrives in phase at the central maximum, then how will the intensity / compare to the 
intensity |, from a single slit? 


(A) 1-4 (В) 1- 3h 

(C) /= 6h (D) 1-91 

Ап ideal gas has an initial pressure of 3 units and ап initial volume of 4 

units. The table gives the final pressure and volume of the gas (in same a bc 4 е 
unit) in five processes. Which processes start and end on the same Pli26542 
isotherm? 

(A) a, b, d (B) a, b, d, e VET 2 7 3 12 
(C) only с (0) 4, е 
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If two moles of diatomic gas and one mole of mono atomic gas are mixed then the ratio of specific 


heats is 
7 5 
(A) 3 (B) Fi 
19 15 
(C) 13 (D) 19 


The К, wavelength of an element with atomic number Z = 17 is given by X. 
What is the atomic number of an element with a K, wavelength of 44? 

(A) 4 (В) 5 

(С) 7 (D) 9 


For a small angled prism, angle of prism A, the angle of minimum 
deviation (8) varies with the refractive index of the prism as shown in st 
the graph 

(A)point P corresponds to u > 1 
(B)slope of the line РО = A/2 

(C)slope = A 

(D)none of the above statements is true 


A light ray from air is incident (as shown in figure) at one 

end of a glass fiber (refractive index и = 1.5) making an 
incidence angle of 60° on the lateral surface, so that it Air 
undergoes a total internal reflection. How much time would 

it take to traverse the straight fiber of length 1 km 

(А) 3.33 и sec 

(В) 6.67 и sec 

(C) 5.77 и sec 

(D) none of these 


Two ideal slits S; and S» are at a distance d apart, and illuminated 


by light of wavelength X passing through an ideal source slit S 
placed on the line through S» as shown. The distance between the | 
planes of slits and the source slit is D. А screen is held at a |” 
distance D from the plane of the slits. The minimum value of d for 
which there is darkness at O is 5637778 S» | 
ЕР 
(А) EN (B) VAD 
+ [) —»«— D — 
(C) (0) 435 р 2 
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Chemistry PART - Il 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. The basicity of Aliphatic Amines in gas phase is 
(A) 1? amine » 2? amine » 3? amine (B) 3? amine » 2? amine » 1? amine 
(C) 2? amine » 1? amine » 3? amine (D) 2? amine » 3? amine » 1? amine 
2. Br 
229 
а „г 
СНз 
How many stereo isomers are possible for above compound? 
(A) 14 (B) 16 
(C) 12 (D) 18 
3. The major product of the given reaction is 
| СІ 
АІ, >? 
(А) (В) 
(С) (б) 
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5. H сн; 

H3;C—C=C—CH, _? —— 

H3C H 

(A) NH, - NH; | OH” (B) H, | Ni 

(C) Н, | Pd - BaSO, (D) H, | Ш. liq NH, 
6. Which of the following halide readily undergo 5,1 reaction? 

(A) (B) 

Cl 
Cl 


(C) | " (D) ES 
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T. OH OH 
CHO 
(i) ag. NaOH 
(ii) CHCI,, НО 
The intermediate involved is: 
(A) : СН, (B) :ССІ, 
® ® 
(С) СН; (D) CCl, 
8. When accetaldehyde is heated with Fehling’s solution. It gives a precipitate of 
(A) Cu (B) CuO 
(C) Сі:О (D) Cu + Cu;O + CuO 
9. 
-о->(Р) 
The product (P) formed finally is? 
(A) D (B) D 
D D 
D D 
D D 
(C) D (D) None of these 
D D 
10 —OH 


4 ЕТ 
H »С Polymerisation > [ D ] 
n 


What is D? 
(A) Nylon-66 (B) Nylon — 6 
(C) Bekalite (D) Buna – 9 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


13 
AITS-CRT-III-PCM-JEE(Main)/15 


The electronic configuration of four elements are 

(1) [Xe]es' 

(2) [Xe]4t^*, 5d', 6s? 

(3) [ArJ4s*4p° 

(4) [Ar]3d’, 45° 

Which one of the following statements about these elements is not correct? 
(A) 1 is strong reducing agent. 

(B) 2 is a d-block element. 

(C) 3 has high electron affinity. 

(D) The compound formed between 1 and 3 is ionic. 


The IP,’ IP», IP3, ЇР, and ЇР, of an element are 7.1, 14.3, 34.5, 46.8, 162.2 eV respectively. The 
element is likely to be 

(A) Na (B) Si 

(C) F (D) Ca 


H2S is bubbled into 0. 2 M NaCN solution which is 0.02 M in each [Cd(CN),]* and [Ag(CN);] . The 
Н:5 produces 1 x 10? М sulphide ion in the solution. 


Given: K,,Ag,S = 1x10 M°;K,,CdS = 7.1% 107° M? 


K instability [Ag (CN), | =1x1 0 мек K instabilty | Cd(CN), Ї -7.8х1 07% М 


Identify the correct statement: 

(А) AgsS precipitates first from the solution. 

(B) CdS precipitates first from the solution. 

(C) None of them precipitates under the given conditions. 

(D) А925 precipitates at a sulphide concentration 1 х 10*' M. 


Extraction of Ag from commercial lead is done by 


(A) Parke's Process (B) Clarke's Process 
(C) Kroll's Process (D) Electrolytic Process 
Most stable polymeric hydride among the following is: 

(A) Сан; (В) Мон; 

(С) Ван; (D) SrH2 
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16. 


20. 


21. 


22. 


23. 


NaOH + Оз ——» X + products 


Xis 

(A) Na;O (B) NaO; 

(С) МаО› (D) Na202 

Arrange the bond angle order for Cl2O, СО,, ҒО, Br2O: 

(А) ОЕ > ОСІ; > OBr > CIO; (B) ОҒ; < ОСІ; < OBr < CIO» 
(С) CIO; < ОҒ; < ОСІ; < OBr2 (D) ОҒ; «ООС! < СО: < ОВг; 


А d-Block element forms octahedral complex but its magnetic moment remains same either in 
strong field or in weak field ligand. Which of the following is/are correct? 

(A) Element always forms colourless compound. 

(B) Number of electrons in lag orbitals are higher than in e, orbitals. 

(C) It can have either d? or d? configuration. 

(D) It can have either d' or d? configuration. 


Among the following complexes which will be attracted by magnetic field? 
А 2- . Ж . 5 2- 
[Ni(CN), 7. [Nic , [Ni(CO), |, |м(н,0),| 
(1) (11) (0) (IV) 


(A) (1) only (В) (1) and (ІМ) 
(С) (11), (H) and (IV) (D) (11) and (IV) 
Н:5 gas on passing through Са5О, solution will give 

(A) Black ppt (B) Yellow ppt 
(C) Organge ppt (D) No ppt 


The vapour density of a mixture containing NO» and N2O, is 27.6. The mole fraction of N20; in 
the mixture is 

(A) 0.1 (B) 0.2 

(C) 0.5 (D) 0.8 


Calculate the maximum number of electrons which may have magnetic quantum number m = + 1 
and spin quantum number s = «1/2 in chromium. 


(A) 0 (B) 1 

(C) 4 (D) 3 

36.5% НСІ has density equal to 1.2 g тг". The molarity (M) and molality (m), respectively are 
(A) 15.7, 15.7 (B) 12, 12 

(C) 15.7, 12 (D) 12, 15.7 
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ЗКСО, + ЗН,50, ——>3KHSO, + HCIO, + 2610, + H,O 
Equivalent weight of КСІОз is 


M M 
(А) т (8) = 

M M M 
(C) (m) (D) t) 


An ideal gas obeying kinetic theory of gases can be liquefied, if 
(A) It's temperature is more than critical temperature То. 

(B) Its pressure is more than critical pressure Р... 

(C) It’s pressure is more than Р, at a temperature less than Tc. 
(D) It cannot be liquefied at any value of P and T 


A sample of Argon gas at 1 atm pressure and 27?C expands reversibly and adiabatically from 
1: 25 ат? to 2.5 ат”. Calculate the enthalpy. Change in this process. Cym for Argon is 12.48 
Jk mol 


(A) -114.52 J (B) –110.32 J 

(С) -100.42 J (D) -126.42 J 

In reduction 

CH4COCH, === СН, ОН, + CO(g), if the initial pressure of CH3COCHs(g) is 150 mm and at 
(9) (9) 


equilibrium the mole fraction of CO(g) is = , then the value К, is 


(A) 50 mm (B) 100 mm 
(C) 33.3 mm (D) 75 mm 


Calculate pH of saturated solution of 

Мо(ОН),, Ksp for Mg(OH)z is 8.9 x 107% 
(А) 9.4 (В) 11.2 
(С) 10.4 (D) 9.8 


For a hypothetical elementary reaction: 


K 2B 
1 
а Where К 
А К 2 


2 


Initially only 2 moles of А are present. The total no. of moles of А, В апа С at the end of 75% 
reaction are 

(A) 2 (B) 3 
(C) 4 (D) 3.5 

A crystal is made of particles X and Y. X forms f; packing and Y occupies all the octahedral 
voids. If all the particles along one body diagonal are removed then the formula of the crystal 
would be: 

(А) X4Ya (B) XsY4 

(C) X4Ys (D) None of these 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


If a, В are the roots of the equation х2 + px + q = 0 and also of the equation x^" + p^x^ + q^ = 0 and 
и ©, B are the roots of the equation x^ + 1 + (х + 1)" = 0 then n must be an 
о 

(A) even integer (B) odd integer 

(C) irrational number (D) none of these 


A pole 50m high stands on a building 250 m high to an observer at a height of 300 m, the building 
and the pole subtend equal angles. The distance of the observer from the top of the pole is 

(A) 25m (B) 50m 

(С) 253m (D) 25-/6т 


3 1 
Let P « 65 | then Їддо,о1(Р) is 
n=1 
0 (B) -1 
1 (D) none of these 


(A) 
(C) 


The greatest value of the function y = = (a, b > 0) 
ах +b 
(А) — 8) — 
dab 2 ab 
(С) vab (D) 2Vab 
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If a variable takes the values 0, 1, 2, ....., n with frequencies 1, "C4, "С, ..., "C, then the A.M. is 
2" 

(А) п (в) — 
n 

(C) n « 1 (D) 7 
2 


The greatest coefficient in the expansion of (a+ b + c + d)? is 


15! 15! 
А)--з>Ф: В) ——— 
4 (31) (40° x (3!) (4? 

15! 

(C) ТЕГІН (б) none of these 


Let S be the set of all triangles and R* be the set of positive real numbers, then the function, 
f: So Rt, f(A) = area of A, where A e S is 

(A) injective but not surjective (B) surjective but not injective 

(C) injective as well as surjective (D) neither injective nor surjective 


Tangents are drawn to x? + y? = 16 from P(0, h). These tangents meet x-axis at A and B. If the 
area of PAB is minimum, then value of h is 


(A) 12/2 (B) 8/2 

(C) 4/2 (0) 42 
х2 y? 

If a + B = Зл then the chord joining the points о апа В for the hyperbola 2 pe passes 
a 

through 

(A) focus (B) centre 


(C) one of the end points of the transverse axis (D) one of the end points of the conjugates axes 


For a given non-zero value of m each of the lines Il m and Lei m meets the hyperbola 
a a 


2 2 
e — 1 at a point, sum of the ordinates of these points, is 
a 
a(1 « m^) b(t- m^) 
(А) —— (B) —— 
m m 
(0) 0 (01:55 


am 
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11. 


Two points P and О are given in the rectangular cartesian co-ordinates on the curve y = 2*?, 


such that OP-i=-1 and OQ-i=2 where i is a unit vector along the x-axis. Then the 
magnitude of OQ — 4OP is 

(A) 8 (B) 10 

(C) 12 (D) 16 


The image of A(p, а) in the line y = —х is B and the image of B in the line y = x is C then the mid 
point of AC is 


(A) (p +, p « q) (B) (223, pea) 
(C) (р-44-р) (D) (0, 0) 


Let PQR be a triangle let P be the point (1, 2), y = x is the perpendicular bisector of PQ and 

x — 2y + 1 = 0 is the angel bisector of ZR. ІТ equation of QR is given by Ax + uy — 5 = 0, then the 
value of à + u is 

(A) 1 (В) 2 

(C) 3 (б) 4 


If the tangents are drawn from any point on the line x + y = 3 to the circle x? + y? = 9, then the 
chord of contact passes through the point 

(A) (3, 5) (B) (3, 3) 

(C) (5, 3) (D) none of these 


A is a point (a, b) in the first quadrant. If the two circles which passes through A and touches the 
coordinate axes cut at right angles then 

(A) a? — бар + b? = 0 (B) a? + 2ab - b? = 0 

(C) a? — 4ab + b° = 0 (D) a? — вар + b? = 0 


If P be a point on the parabola y^ = 3(2x — 3) апа M is the foot of perpendicular drawn from P on 
the directrix of the parabola, then length of each sides of an equilateral triangle SMP (where S is 
the focus of the parabola), is 

(A) 2 (В) 4 

(C) 6 (D)8 


If the chord of contact of tangents from a point P to the parabola y? = 4ax touches the parabola 
х? = 4by, then locus of P is 

(A) circle (B) parabola 

(C) ellipse (D) hyperbola 
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2 2 
A tangent to the ellipse а =1 at any points meet the line x = 0 at a point О. Let R be the 
image of Q in the line y = x, then circle whose extremities of a diameter are Q and R passes 


through a fixed point, the fixed point is 


(A) (3, 0) (B) (5, 0) 
(C) (0, 0) (D) (4, 0) 
х2 y? 
Number of distinct normal lines that can be drawn to ellipse 169 725 -1 from the point Р(0, 6) is 
(A) 1 (B) 2 
(C) 3 (D) 4 
The conditional (p ^ а) > p is 
(A) a tautology (B) a contradiction 
(C) neither a tautology nor a contradiction (D) none of these 


If f(x) = (x — 1)(x — 2)(x — 3)(x — 4), then out of the three roots of f'(x) = 0 


(A) three are positive (B) three are negative 
(C) two are complex (D) none of these 
Let 


At an election, a voter may vote for any number of candidates not greater than the number to be 
elected, there are 10 candidates and 4 are to be elected. The number of ways in which a voter 
can vote for atleast one candidate is 

(A) 385 (B) 1110 

(C) 5040 (D) 4050 


The number of 5 digit numbers that can be made using the digits 1 and 2 and in which at least 
one digit in different, is 

(A) 30 (B) 31 

(C) 32 (D) 35 
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25. 


26. 


27. 


28. 


29. 


30. 


If two numbers a and b are chosen from the set of integers 1, 2, 3, 4, ..... , 39 then, the probability 
that the equation 7a — 9b = 0 is satisfied, is 
1 2 
А) — В)-2- 
(A) 247 e) 247 
4 5 
C) — D) — 
©) 741 Із) 741 


Two numbers аге selected randomly from set 5 = (1, 2, 3, 4, 5, 6} without replacement опе by 
one the probability that minimum of the two number is less than 4, is 


1 14 
A) — B) — 
(A) 15 (B) 15 
1 4 
С) = р) =. 
(С) 5 (D) 5 
If Ж == кл = g(x)+c, then g(x) is equal to 
Vsin® xcosx 
2 2 
A) - В)- 
(А) COS X (8) 4tanx 
2 2 
C D 
e) vcot x (D) vtan x 
The number of real solution of 6* + 1 = 8*— 27%! is/are 
(A) exactly one (B) exactly two 
(C) more than two (D) none of these 


The value of 0 е (0, 2л) for which the equation is 2 sin? 0 — 5 sin 0 + 2 > 0, is 


т 5r т Бл 
(А) (o z) 4%, л) (в) (s =| 

т л Бл 41т 
(С) (o ЭН =) (D) Cen) 


If f: R — R and g: R > R are two function such that f(x) + f"(x) = Ag(x)f'(x) and g(x) >O Vx eR 
then f^(x) + (f'(x))? has 

(A) maxima at x = 0 (В) min at x 2 0 

(C) point of inflexion at x = 0 (D) none of these 
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Physics PART - I 


SECTION - A 
1. -[Tdt = Mv -Mu апа [Tdt- Mv 
TA 
у = Ч [та 
2 1 Я [та М 
Tanoa = Мо + МУ - Mg - MU- - ЗМ9 : 
4l 2 
ТА оа М0 4 i 
2. Let equivalent resistance between A and B is H. R, R, 
Rov 2» my! 
3 3 
v.a 
3 3? 
R=2R, 
iR} = BT 
3 
The 
R, 3 
3. Conserving angular momentum 
2 
шин sm. С 
, 2v -93Ro 
ass 
6R 
4. Let at any time a charge q flows through the circuit. The +- R +- 
circuit is as shown E — 2 
2RC 2C С 
Time constant (t) = —— 
| 
| І 
AV 
-3t 
4-40У | < ы 
Үм 
5. ly, "ES 
R? +} aL -—~ 
| С 23 
Similarly, ly, = Vu 


2 
1 
R? 1---- 
| 2 С 25) 


Since, both |, and ly, are n times less than resonance current amplitude, 
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Үм E MY 
i 2 1 2 
R? 1--- R? L-—— 
| [o ac] | С 45) 
or 11-52 ы. 
оС WC 
ы о1С-1 1-С 
оС оС 


Or оо С(о, + 05) – (о, + о„)=0 
or 1-—@,,LC =0 


0,0 2. of 
12522: 1С 0 
00 = 4/0405 
LU 

9 үн 

di 1dT 

5 2T 


Г -2х15:1х100-150 Hz. 


W = [Pav and P œ V 


The object distance for the mirror 
= 18525) =-30 ст 


4/3 
For mirror, 
Teti 
у u f 
Ly 12 = v=-60cm 
v -30 -20 


The distance from water surface equals 60 — 15 = 45 cm 


Pitch 
Number of divisions on circular scale 


Least count = 


= 1MM отт = 0.001ст 
100 


Zero error = – 0.03 mm 
Measurement = 3.76 — (— 0.03) = 3.79 mm 


kom = 2i + 51 (considering A to be origin AD to x-axis and AB to be y-axis) 
= - = а: а: А ^ 
[=тї x Vom -n(5i «Sie (21-41) 


- тау,(2К -К)- тау,К 
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12 6 2 


From conservation of angular momentum about point A 
L; =L; 


2 2 2 
L, (Бы (БЕ; uL. Jo 


2 a 
38 o= mavo 


2a 
а Зу, а 3у; 


ELE 2a 2 27 


14. If V, be volume of the gas at C, P, V, = ЗАТ, 
W = 3R(21,)In2 - PV, 
= 6RT,In2 - 3RT; 
= 3RT,[2 x 0.693 - 1] 
= 3RT,[1.386 - 1] 
= 1.16RT, 


15. mv R = lo + mvR 


= mR? MEL 


A^ 
ll 
=e 
3 
< 
то 
+ 
Б 
го 
ll 
= 
3 
ae: 
< 
о 
ыы. зе 
го 
+ 
= 
3 
2) 
N 
< 
on 


16. Initial current in R,, i, = 


R,+R, 


Final current i, = 


ВЕ 
А, (А, -Н,)-8В,Н, 
Е 


| 
f RR 
—— 3 +R; +R; 
А, 
Ав i, <i, so current in the resistor Аз will decrease. 
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25. 


26. 
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So y=ae 


If the string is pulled down by distance x, it is equivalent that a mass of àx is removed from the 
upper end of the string and is connected to the lower end 
So М, --AU - U, -U, 


-GM(Ax) ЕШ 
үү = 
9 Ни R 
= GM i-e t 
R R«L 


алах = O'A = KA 
m 


If mass and amplitude both are doubled maximum acceleration will not change. 


Resultant wave amplitude is given by 
A = JA? + А? + 2A,A, cos(o, — Ф) 


Value of соѕ(ф; — 2) lies between 1 and — 1 
Hence A; — А < A < A, + A? 


If three waves meet in same phase then the resultant amplitude will be algebraic addition of all 
three amplitudes 

R=3A 

A — Amplitude of superimposed wave 

R — Amplitude of resultant wave 

than / = 9/5as [/ « Ff] 


If process starts and ends on same isotherm then product of P and V must be constant hence 
process a, b, d will be on same isotherm. 


Ya _ Ор * n;Cp; 
U*  nCv, +n,Cv, 
7 5 

ди? нл Н. 13 
2 2 
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| o( 1 1 

27. n = R(Z-1) E x NR (i) 
| je gat do 41 9 

хо =R(Z'-1) E 2) ....(ii) 


Solving (i) and (ii) Z' = 9 


28. 6 2 Жы- 1) Slope of line will be A. 


3 лх=^ (88,+$,0)-(SO)= 5 


2,2 +d? - 2D = 5 
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Chemistry PART - Il 
SECTION - A 

1. In gas phase inductive effect play a key role. 
2. Geometrical isomers = 8 = 2" 

Optical isomer = 8 = 2° = 8 

= 16 
3. Due to bulky effect. 
4 O cr 

О О 


ОН ОН 
O 
ОФ Ф 
--- 
Н 
| ОН О 
O O 
Tautomerise 
5. Birch reduction. 
6. 3° carbocation is more stable. 
7. : CCl, intermediate. 
8. CH,CHO + 2CuO ——> CH,COOH + Cu;O 4 
Red ppt. 
9. H 
+ D? —> == 
e 
D 
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22. 


23. 


24. 


25. 


ld О 
__Polymerisation , | | 
—NH-(CH5)g—C— 
n 


Caprolactum Nylon-6 
It is belong to f-block — Lu element. 


IP, — IPs required more energy, So IVA group elements. 


S ШТ 
ы Шы 


3NaOH + 203 ——» 2NaO; + NaOH.H;O(s) + 50, 


СО, СО,, БО, Br,O 
В.А 110 118 105 112 


(1) and (IV) have unpaired electron. 


Н,5-Са50,--> CdS 


Yellow ppt 


Let 1 mole of mixture has x mole N20, 
2 x 27.6 = x(92) + (1 — x) 46 


x=0.2 
2p 3p 3d 
m= +1 +1 +1 
5- 41/2 41/2 41/2 
м 20У меіһіх10ха - 36.5x10x1.2 soy 


M.w 36.5 
36.5x1000 _ 1000 


= =15.7m 
36.5 х (1 00- 36.5) 63.5 


CIO} —> CIO} + 2e" (x = 2)oxidation 


Х = 5, Х= 7 
е + CIO; ——>ClO, (x = 1)reduction 
Х-5,Х-4 
М 
Ew =M+— 
i 2 


Ideal gas has no force of attraction and has negligible volume. Hence it can't be liquefied at any T 
and P. 
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AH = nxC, x AT басқ 

n= 55-005 C, = 20.794 JK” 
For reversible adiable (ТУ)? = constant 

ТАУЫС =T V r = 1.66 for argon 
Tə = 189.85 k AT=- 110.15 


Thus AH = 0.05 x 20.794 x —110.15) 2 — 114.52 J 


CH,COCH, =— CH,CH, (а) + CO (9) 


Att=0 150 0 0 
Att=t 150-х Х Х 
x 1 
150+x 3 
х = 75 тт. 
Mg(OH), ——Mg* + 20H" 
8 5 
453 = 8.9 x 10°, 


s=1.3x10%m 

-. [OH] = 2 x 1.305 x 107 
pOH = 3.58832 

pH = 10.4168 


1 mole of A will form 2 moles of B and C after completion of reaction when 75%. A converted into 
B and C then total no. of moles 


0.5+(2x1.5) 2 3.5 moles 


Along one body diagonal 2X atoms from 2 corners, one Y particle (at the centre of cube) will be 
removed. 


So effective no. of X particle in a unit cell = 4-2х 2 = » 


And effective no. of Y particle in a unit cell = 4 – 1 = З 
Х:Ү- 126 
4 


5:4 
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Mathematics PART - 111 


SECTION - A 
1. “Ғе 000200200000 7 xx (1) 


Again since 5 is a root of equation 


x"+14(x4+1)"=0 


% en Zar) =0 
B B 


a" + В" + (о + B)"=0 


due oor ы R (2) 
From equation (1) and (2), we get 
-p'--Cp = p = Cp" 


=>p"=(-1)"p"=>(1)"=1 
= nis an even integer 


2. From the figure, OM is bisector of angle ZBOP of triangle OBP 
. 250 OB O (observer) 


=> 25x? - x° = (300)? 300 m 
=> 24x? = (800)? 
2 300х300 


—Xx- -3250-25х25х6 
24 


=> x-2546. 


250 т 


ee ЭЭ 
3. P=10'-102-102 -102 ..... 


109o.01P -1000.01(1 00) 


2 
4. os Jab = |x| Vab 


Consequently, for all x > 0 
Х х 1 


a= 


y= 2 < 
ах? +0 2ху/ар 2.ар 
n "un 
- C 
: g a 91+1°0,+2°©6+3"бу+-+тб, _ у _ тт бы 
| 7 14°C, + C, +++" C, ЕЛЕЕ ТЯ 
уо, 
г=0 
n 
пу С 
2, r-1 n2^n7 n 
= " = 2 = 2 
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n! _ 15! 


(a)" (a1) — (8) (49) 
I"=15 andm = 4, q = 3 and r = 37 
s 15=4х3- 13 


Greatest coefficient is 


Two triangles may have equal areas 

2. fis not one-one 

Since each positive real number can represent area of a triangle 
2. fis onto 


Area of APAB = Se 
sin 20 


(APAB) min when 20 = $ 


= 0-2 
4 


= h = OC совес 0 = 44/2 


2 
It passes through the centre (0, 0) 


Ordinate of the point of intersection of the line Za 5 = т and the hyperbola, given by 
a 


Е ЗЇ La) i.e. т(т+® | 
a bja b b b 


b(t = т?) 
i.e. y 2————- 
$ 2m 
Similarly ordinate of the point of intersection of the line 5: =m and the hyperbola is given by 
a 
b(m? -1) 
Y=— т 


Sum of the ordinates is zero 


Let P(x,,y,), Q(x», yo) be the given points on y = 22 

n y 229? and y, = 29? 

OP -i = projection of OP on x-axis =x, = -1 y, = 2 

and OQ.i = projection of OQ on x-axis = x, = 2 => y, = 16 
< OP =-i+2j,OQ=2i+16j 

-. OQ- 4OP - 6i « 8i 

> [OQ - 40P| = lei 8j] - 10 
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12. The point B is (—q, -р) and the point C is (-p, -а) mid-point of AC is (0, 0) 


13. The point Q is (2, 1) 


Image of P(1, 2) in the line x — 2y + 1 = 0 is given by ху. 


2. Ordinate of the point аге (2. =| 


Since this point lies on QR 
г. Equation of QR is Зх -y - 520 
л А+жи= 2 


14. Let (a, 3 — о) be any point опх + y = 3 
г. Equation of chord of contact is ax + (3 – a)y = 9 
i.e. a(x —y) + 3у– 9 = 0 
The chord passes through the point (3, 3) for all values of a 


15. Equation of the two circles be (x — г)? + (y – r)? =r’ i.e. x? + y? – 2rx — 2ry + r° = 0 where r = г; and 
ro condition of orthogonally gives 2гугә + 2rira = r? +12 
=> 4 = 12 +15, circle passes through (a, b) 
= а? + b?^-2ra-2rb « i20 
i.e. r^ —2r(a + b) + a^ 0-0 
-. 4(a? + b?) = 4(a + b)? — 2(a? + b?) 
= а? — 4ар + 62 = 0 


3 
16. ? 26| x - = 
d 8-3) 


Equation of directrix x = 0 


Let coordinate P be (53%, з) 
2. Coordinate of М are (0, 3t) 
7. MS = 794+ 9t? 

3 3 


MP = +12 
2 2 


2 
«sse - (3.38) =2 (148) 
2 2 4 


54-142 
= Length of side = 6 


17. Уу: = 2а(х + x1) 
х? = 4by = а (22), + 2 
Yi 


=> ух? — Bab x – 8ab x; = 0 
D = 0 gives xy = —2ab 
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хсо50 ysind 
+ = 
4 


1 


Equation of the tangent to the ellipse at P(5 cos 0, 4 sin 0) is 


It meets the line x = 0 at Q(0, 4 cosec 0) 
Image of in the line y = x is R(4 cosec 0, 0) 
Equation of the circle is x(x — 4 cosec 0) + y(y — 4 cosec 0) = 0 
i.e. х2 + y? — 4(х + y) cosec 0 = 0 
-. Each member of the family passes through the intersection of х2 + y? = 0 and x+ y = 0 
i.e. The point (0, 0) 
2 2 


Equation of normal at (13 cos 0, 5 sin 0) of ee зи 


169 25 
; 13sin0 А : 
(y -5sin0) - LOVE -13со50) it passes through (0, 6) then cos 0(15 + 72 sin 0) = 0 


— cos 0 = 0, несе 


24 
| | 3 
> T+SN | — 
24 


Given, f(x) = (x — 1)(x — 2)(x – 3)(x – 4) 

Consider the interval [1, 2] 

Since, f(x) is a polynomial function, it is continuous in [1, 2] and differentiable in (1, 2) 

Also, f(1) = 0 = f(2) 

By Rolle’s theorem these exists a point x = сіп (1, 2) such that f'(c) = 0 i.e. these exists a root of 
f(x) = 0 in the interval (1, 2) which is positive 

Similarly, two positive roots of f'(x) = 0 exist in the open interval (2, 3) and (3, 4) 

Hence, the three roots of f'(x) are positive 


f(x) g(y) + Р(х) gly) = a'(y) 
= (f(x) + f(x) о(у) = g'(y) 
=> f(x) + f'(x) = (у) = constant 2... (1) 
g(y) 
zs ш 
Put y = 0 > 9(0) Б 
Now from equation (1), we get f(x) + f'(x) = 1 and "n =1 
=> gly) =e” 


C+ °C, + °C, + °C, 21044541204 210 = 385 


Total number of numbers without restriction two numbers have all the digits equal 
Hence, the required number of numbers = 2? — 2 = 30 


Given 7a-9b=O>b= ға 


So, the number of pairs (а, b) can be (9, 7), (18, 14) (27, 21) and (36, 28) 
4 4 
Required probability = —— = —— 
ODE T 590; 741 
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26. 


27. 


28. 


29. 


30. 


Two numbers are selected from {1, 2, 3, 4, 5, 6} 
( n(S) = 6 x 5 (as one by one with out replacement) favourable events = minimum of the two 
numbers is less than 4 

n(E) = 6х 4 
As for the minimum of the two is less then 4, we can select one from {1, 2, 3, 4} and other from 
{1, 2, 3, 4, 5, 6} 


i qx, ТЕ) 24 4 

'. Required probability = —— = — = — 

q p y= T ) 30 5 
| = [— „ү е 27 

Үсіп” XEDUX sin? x cot x cot x 

Put cot x = t? 
совес x dx = —2t dt 

2t 2 
= —|—dt =-2t+c= -2J/cotx+c = - +C 

J t Vtanx 


Let a = 2%, b 2-3 cz-1 

= a? + b? + c? = 3abc 

Now, a? + b? + c? — 3abc = 5(a+b+0)2(a-b)* factorizing and geta +b +c=0asa#+b#c 
Hence, the given equation is; 2*- 3%! – 1 = 0 

By trial x = 1 and 2 are solution of this 


Now, 2* = 3%~' + 1 has no other solution 
Number of real solution exactly two 


2sin?0-5sin0+2>0 


sind <> (2-1 <5іпӨ < 1) 


Let h(x) = Р(х) + (f"(x))? 
=> h'(x) = -2x(f'(x))* g(x) 
=> x = 0 is the point of maximum 
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ЕПТ) EE J EE (Advanced), 2015 
CONCEPT RECAPITULATION TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 

Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - I 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


A spaceship is sent to investigate a planet of mass M and radius R. While hanging motionless in 
space at a distance 5R from the centre of the planet, the ship fires an instrument package of 
mass m (m < < mass of spaceship) with speed vo at an angle Ө w.r.t. radial line between the 
centre of planet and spaceship. For what value of 0, the package will just graze the surface of the 


А GM 
lanet. Given v, =, — 
p wen V, 
(A) 30? (B) 60? 
(C) 37? (D) none of these 


r 
A charge distribution generates a radial electric field E — Se bf 
r 


Where a and b are constants. The total charge giving rise to this electric field is 
(A) 4лєса (B) 4ngjb 
(C) 4ле,ар (D) 0 


Suppose an electrostatic potential has a maximum at point A and a minimum at point B. Choose 

the correct alternative: 

(A) point A is stable equilibrium point for both positive and negative charge 

(B) point B is stable equilibrium point for both positive and negative charge 

(C) point A is stable equilibrium point for positive and point B is stable equilibrium point for 
negative charge 

(D) point B is stable equilibrium point for positive and point A is stable equilibrium point for 
negative charge 
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4. Choose the correct alternatives for the circuit shown in figure. 


(A) The total energy is stored only in the electric field and is changing 
(B) The total energy is stored only in the magnetic field and is 


changing 


(C) The total energy is stored in both electric and magnetic field and 


is changing 


(D) The total energy is stored in both electric and magnetic field and 


is constant 


5. A glass rod of rectangular cross section is bent into the shape as 
shown in figure. The inner and outer contours of the curved portion 
of the rod have fixed radii R and R + a respectively. The refractive 
index of the glass is 1.5. For a given R >> А, what is the maximum 


value of 'a' for which all the light entering at A will merge at B? 


(A) R (B) 0.5 R 
(C) А (0) 2А 
3 
6. A wire segment is bent into the shape of an 


Archimedes spiral as shown in figure. The 
equation of the curve is, r(0) - a 5% for 
Tt 


0<06<л. The magnetic field at P is 


-(а- 
Hol р Hd o 
i 2r : (8) (2а +b) 5 
(C) ши21 (D) СШ 
4b a 2b a 
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The graph shows current and voltage y 
vs time in a driven RLC circuit at 
particular driving frequency. At this 
frequency the circuit is dominated by 
(A) Inductance 

Capacitance 


(B) 
Б oe ) & (B) 


D) None of these 


The volume of one mole of an ideal gas with adiabatic exponent y is varied according to the law 


V= =, where ais aconstant. Find the amount of heat obtained by the gas in this process if the 


gas temperature increased by AT. 


(A) 2RAT(2 - y) (B) RAT(2- y) 
y - 1 y - 1 
(C) RAT(2- y) 3RAT(2 - y) 
2(у-1) 2(/-1) 


Multiple Correct Choice Туре 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


9. 


A drum of mass т, апа radius r rotates freely with initial angular velocity о,. A second drum 
with mass m,and radius г, (т, > r,)is mounted on same axle and is at rest although it is free to 


rotate. A thin layer of sand with mass m is distributed on inner surface of smaller drum. Att = 0, 
small perforations in the inner drum are opened. The sand starts to fly out at a constant rate 
À kg/sec and sticks to the outer drum. Ignore the transit time of the sand. Choose the correct 
alternatives. 


2 
20024 
(А) Angular speed of outer drum at time t is 250008 
т, + Ati r5 


(B) Difference in final angular speeds of two drums is 0. 


(C) Difference in final angular speeds of two drums is 2 
(m+m,)r, 


2 2 2 
т(г; -r )+туг; 
ә |00 


(0) Angular speed of inner drum remains constant. 
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10. 


A Yo-Yo of mass m has an axle of radius b and a spool of 
radius R. The Yo-Yo is placed upright on a table and string 


is pulled with a horizontal force F to the right as shown in 
figure. ї 

The static friction coefficient between Yo-Yo and table is u,. Now there are two cases. 
case (a): The string is pulled very gently? 

case (b): The string is jerked hard? 

The Yo — Yo will rotate: 

(A) Clockwise in case (a), 

(B) Anticlockwise in case (a) 

(C) Clockwise in case (b) 

(D) Anticlockwise in case (b) 


РРР 


Holding the upper plate at + 5V relative to the ground of the A 
lower plate, what is true about the electric potential at the Ы 
following locations. Chee M E eg---- 
(A) V(A) » V(B) apo жун, ? 


The equation of а transverse wave travelling along a string is given by 
y- 0.4sin| л(0.5х - 200t)| where y and x are measured in cm and t in seconds. Suppose that 
you clamp the string at two points L cm apart and you observe a standing wave of the same 
wavelength as above transverse wave. For what values of L less than 10 cm is this possible? 

(A) 2 cm (B) 4 cm 

(C) 9 cm (D) 8 cm 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Questions 13 & 14 


A flutes can be regarded as a tube open at both ends. It will emit a musical ae 

note if the flutist excites a standing wave in the air the column inside the tube. B УУ 

Speed of sound in air = 344 m/s. еее) 
BC = CD = DE = 0.035m. 


13. The lowest musical note that can be played on flutes is C (261.7 H2). What must be length of the 
tube? Assume that air column is vibrating in its fundamental mode. 


(A) 0.251 m (B) 0.355 m 
(C) 0.657 m (D) 0.87 m 
14. In order to produce higher musical notes, the flutist, opens valves along the tube. Since the holes 


in these valves are large, an open valve has same effect as shorting tube. The flutist opens one 
valve to play C, two valves to play D, etc. find frequency of flutes when valve C is opened keeping 
D and E are closed. Assume flute vibrates in its fundamental mode. 

(A) 276.5 hz (B) 305.5 hz 

(C) 150.5 hz (D) 450.5 hz 


Paragraph for Questions 15 & 16 
A Rydberg hydrogenic atom is one in which the electron possess a very large quantum number e.g. 


п = 100. Take the electron charge to be — e (e > 0). The binding energy of Rydberg electron may be taken 
as E, -10%еУ,е-1.6х1079С 


15. What angular frequency of a photon can ionize such an atom? 
(А) 1019 rad/s (В) 1019 rad/s 
(С) 10° rad/s (D) 10° rad/s 
16. Now consider the electron in the Rydberg hydrogenic atom to be unbounded and force for all 


pratical purpose. Supposing such Rydberg atoms are infected uniformly into an oscillatory 
electric field Б, соѕої К. Provided by an electromagnetic wave, let the speed of the electron at 
time of infection (t = 0), be v = 0. Find maximum speed of electron. 


eF eF 
А) —9. В) ~—— 
(A) amo (B) amo 

eF eF 
С 0 р) = 
i 5mo (b) mo 
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Paragraph for Questions 17 & 18 


When two slabs of N-type and P-type semiconductor are put in contact, the relative affinities of the 
materials cause electrons to migrate out of N-type material across the function to P-type material. This 
leaves behind a volume in the N-type material that is positively charged and orates a negatively charged 
volume in P-type material. 
Let us model this as two infinite slabs of charge, both of thickness a with the function lying on the plane z 
- 0. 
The N-type material lies in the range 0 < z < a and has uniform charge density -р,. Thus: 
Үр, O<z<a 
р(х,у,2) =р(2)= 1-р -а<2<0 
0 4>а 

Тһе give answer of questions 


17. Find electric field in religion -а < z < 0 
(A) p, (at 2); (в) -2ро(а%2); 
80 £o 
-ры(а-2), 
(С) 0 (б) =Po(a-Z) 
£o 
18. Magnitude of potential difference between points z = -a to z = a 
a? +3p,a° 
(A) Р (B) 220 
£p 250 
+роа? Poa 
(С) —— (D) 
80 65, 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. 


A parallel plate capacitor of capacitance C is connected to a battery of emf в until fully charged. 
It is then disconnected from battery and the plates are moved by a distance x so that potential 
difference between the plates is increased by four times. What is the volume of the dielectric (in 
m?) necessary to fill the region between the plates. 

Given C = 8.85 uF, х= З тт 


Find maximum charge store on capacitor in и C. 


In the circuit shown in the figure the emf of battery is 9v and its 
internal resistance is 150. The two identical voltmeters can be 


considered ideal. Let V,and Vjreading of 17 voltmeter when 


switch is open and closed respectively. Similarly, V, and V} be 


the reading of 2™ voltmeter when switch is open and closed 
1 


respectively. Then find value of И = =? 


1 1 


A cube with sides of length 60(V2 +1) cm and mass М is moving with an initial speed vo along а 


frictionless table. When it reaches the end of the table, it is caught abruptly by a short lip. What is 
the minimum speed vo in m/s such that it falls of the table? 


Two beetles A and B hold the ends of a slightly stretched rubber band laid out on a horizontal 
table top. The initial positions of A and B are (0, 16 m) and (0, —4 m). A knot tied on the band is 
initially located at the origin. The beetle A starts running in +Y direction at constant acceleration 
and B moves in «X direction at constant speed of 245 m/s. If the knot passes through point (8, 
4), find the acceleration of A. 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


О 
1: E sen , CH,COOH can be separated by 
(A) NaHCO; (B) Tollen’s reagent 
(С) Neutral FeCl, (D) All of these 
2. Write the basicity order for following compounds 
ныс сн 
мн, цан аны мн; 
ОМ, : NO, ON МО, 
(I) (11) (1) 
(A) HI » ЇЇ» | (B) II» 15 III 
(€) II » Ш>! (D) IIl » 15 II 
3. Which one of the following gives positive test with Fehling solution? 
О OCHs О CH3 


(C) (D) 
CH3 
O^ “он 9 


211 


4. The radioactive decay ,3Bi ==> takes place in 100 L closed vessel at 27°C. Starting 


with 2 moles of 65ВЁ!! (t; =130 sec). The pressure development in the vessel after 520 sec 


will be 
(A) 1.875 atm (B) 0.2155 atm 
(C) 0.4618 atm (D) 4.618 atm 
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The forward rate constant for the elementary reversible gaseous reaction 
СН —— 2CH, is 1.57 x 10 ?s ' at 100 K 


What is the rate constant for the backward reaction at this temperature if 10 ^ moles of СН, and 
10 moles of C2Hs are present in a 10 litre vessel at equilibrium 

(А) 1.57 x 109 L тог 67 (B) 1.57 x 10? L тоГ 87 

(C) 1.57 x 10" L mor! 67 (D) 1.57 x 10’ L mor 67 


A mixture of nitrogen and water vapours is admitted to a flask at 760 torr which contains sufficient 
solid drying agent after long time the pressure reached a steady value of 722 torr. If the 
experiment is done at 27°C and drying agent increase in weight by 0.9 gm, what is the volume of 
flask? Neglect any possible vapour pressure of drying agent and volume occupied by drying 
agent. 

(A) 443.34 L (B) 246.3L 

(C) 12.315 L (D) 24.63 L 


Among KO», AlO; BaO; and NO; , unpaired electron is present in 


(A) NO; and ВаО: (B) КО» and AIO; 
(C) KO» only (D) BaO» only 


Which of the following sentence is wrong about H2O and HF 

(A) Both the compounds resemble each other in solubility. 

(B) Heat of formation of HF and H20 are close to each other. 

(C) Like НО, Н.Е; is a weak acid and both are ionising solvents. 

(D) The boiling points of HF and НО are high due to hydrogen bonding 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


9. Which of the following order is wrong with respect to alkali metals? 
(A) In gaseous state the order of reactivity is Li « Na « K « Rb « Cs. 
(B) conducting power Св” > Li* > К“ > Na* > Rb' (in aqueous Solution). 
(C) density order Li > Na > K > Rb > Cs. 
(D) In gaseous sate the order of reactivity is Li > Na » K » Rb » Cs. 


10. Among the following statements, the correct statements are: 
(A) Calamine and cerrusite are carbonate ores 
(B) Rutile and cuprite are oxide ores 
(C) Zinc blende and pyrites are sulphides ores 
(D) malachite and azurite are sulphate ores of Cu 


11. Which of the following is correct for an ideal solution? 
(A) АҢ,, =0 and AV, =0 (В) АМ 20 and А5,,>0 
(С) АҢ >0 and AS, > 0 (D) AG, -0 and AS, > 0 
12 Which of the following statements are correct 


h 

) Benzene is more reactive than pyridine towards electrophilic aromatic substitution 
) Benzene is less reactive than pyrrole towards electrophilic aromatic substitution 

) Pyridine is more reactive than benzene towards nucleophilic aromatic substitution 
) Pyridine is more reactive than Benzene towards electrophilic aromatic substitution 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 13 to 14 
The cell potential (Есе) of a reaction is related as AG = -nF Есе 
For reversible reaction 
at constant pressure d(AG) = —(AS).dT 


AG = AH=T.AS 
AG = AH+T ло) 
dT j, 


ЕЗ is known as temperature coefficient of the e.m.f of the cell. 
P 


13. The temperature coefficient of the e.m.f of cell EJ is given by 
P 


nF AS 
MAS ©) mE 
AS 
(C) "ЕТ (D) -nFE 


14. At 300 K, AH for the reaction 
Zn(s)+ AgCl) —— ZnCl; (aq) + 2Ag(s) is —218 kJ/mol. While the e.m.f. of the cell was 


1.015 V. Then the value of ЕЗ for the cell is: 
P 


(A) -4.2 x 107 VK” (B) -3.81 x 10% VK” 
(C) 0.11 VK” (D) 7.62 x 107 VK" 
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Paragraph for Question Nos. 15 to 16 


An unknown mixture contains one or two of the following: СаСОз, BaCle, AgNOs, Маг5О:, ZnSO; апа 
NaOH. The mixture is completely soluble in water and solution gives pink colour with phenolphthalein. 
When dilute hydrochloride acid is gradually added to the solution, a precipitate is formed which dissolves 
with further addition of the acid. 


15. 


Which of the following combination of compounds is soluble in water? 
(А) BaCl and AgNO; (B) AgNO; and NaOH 
(С) BaCl and Na?SO, (D) ZnSO, and excess NaOH 


The aqueous solution of mixture gives white precipitate with dil HCI which dissolves in excess of 
dil. НСІ. It confirms 

(A) BaCl + NaOH (B) Na?SO, + NaOH 

(C) ZnSO, + NaOH (D) AgNO; + NaOH 
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Paragraph for Question Nos. 17 to 18 


2 4 
(i) H3C—CH-CH2-CH2—C—Br (i) 


ii) Zn-Hg/HCI >(A) (ii) KMnO, 7A >(B) 
iii) AICI, 
H3CO 
17. In the above sequence of reactions compound A is: 
(A) (B) 
H4CO : i 
H4CO 
(C) (D) 
wy HCO 
18. In the above sequence of reactions compound B is: 


(A) COOH (B) 
COOH 
HCO COOH 
H3CO COOH 
(C) COOH (D НООС COOH 
H;CO~ Т s i * " 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. If the lowest energy X-rays having X = 3.055 x 10? m, estimate the minimum difference in energy 
between two Bohr's orbits such that an electronic transition would correspond to the emission of 
an X-ray. Assuming that the electrons in other shells exert no influence, at what Z (minimum) 
would transition from the second energy level to the first result in the emission of an X-ray? 


2. A vessel of 250 litre was filled with 0.01 mole of 505; and 0.01 mole of Н» to attain the 
equilibrium at 440°C as 
505: (s) - 3H; (g) ——2Sb (s) - 3H;S(g). In a separate experiment this H2S is sufficient to 
precipitate 1.19 g PbS from Pb™ solution. Then calculate K, of the above reaction. 


3. In metaborate structural arrangement, the number of B — O — B bonds is/are: 


O 
j i 
H34C—C—H t H3C—CH,—C—H — ? 


The number of possible products is/are: 


| Hz -CH; -CI H 
5, A Hydrolysis ;B Na Ne CH, -CH, -C D SO, »Е 
HgSO, 


E is 2-butanone then ‘A’ has how many л bonds? 
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Mathematics PART - III 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1 


If a; is the greatest value of f(x), where f(x) = | | (where [.] denotes the greatest integer 


2+[sinx] 
equ 
function) and a,,, = (151) +a,, then lim a, is 
(A) 1 (В) е 
(C) In2 (D) none of these 


If n be a positive integer such that sin( 2. «сов 2) = 2 , then 
n 

(A)6<n<8 (B) 

(C)4<n<8 (D)4«n«8 

Let f(x) = tan x and g(f(x)) = (х-2), where f(x) and g(x) аге real values functions for all 


possible value of x, then f(g(x)) is 


(A) tan( 51) (B) tan (x — 1) — tan (x + 1) 
f(x)+1 2g 
©) 1601 D 
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4. 


For which of the hyperbola, we can have more than one pair of perpendicular tangents? 


( Ж е ( iy cu d 
4 9 4 9 
(С) X - Y -4 (D) xy = 4 


A ray of light passing through the point P(1, 2) is reflected at a point Q on the x-axis and then 
passes through (5, 3), then the equation of reflected ray is 

(A) 5x – 4y = 13 (B) 5x - 4y =-3 

(C) 4x + 5y = 14 (D) 4x — 5y = —6 


On the line segment joining (1, 0) and (3, 0) an equilateral triangle is drawn having its vertex in 
the fourth quadrant, then radical centre of the circles described on its sides as diameter is 


(A) Ё E (B) (3.- v3) 
(C) e 5) (D) (2,- V3) 


Let P and Q be points (4, —4) and (9, 6) of the parabola y? = 4a(x – b). Let В be a point on the arc 
of the parabola between P and Q, then the area of APRQ is largest when 


(A) ZPRQ = 90? (B) the point R is (4, 4) 
(C) the point R is Е 1) (D) the point R is |. 1 
If f(x) is a decreasing function then the set of values of ‘k’ for which the major axis of the ellipse 
2 2 
x pY = 1 is the x-axis, is 
f(k?+2k+5) f(k+11) 
(A) k e (-2, 3) (В) k е (-3, 2) 
(C) К е (~, -3) v (2, о) (D) k е (-,-2) U (3, о) 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


y 7/6 _ 5/6 3 Q 2 
9. If І | T | т 9х- ДЕ pues 232 slog +R where 
x? (x? +x +1) -x'? (x? +x+1) 3 1 T 
1/6 
R2) —1, then 
(A) P=6 (B Q-P-4 
(C)T+Q=3 ФО-Р-Т-5 
10. If Jee" х sin4xdx = -kcos^ хе! х + с , then k is less than 
(A) 3 (B) 4 
(C) 5 (D) none of these 
sin? x 
11 Let f(t)= | dx , then 
z cos? x 
72 
T 18 
A) fI -|-0 В) f(0)=-— 
ШЕ (в) (0)--2 
(С) 18 с. (0) none of these 
2 7 
12 If f(x) = ax? + bx + с = 0 has real roots and its coefficients are odd positive integers then 
f(x) = 0 always has irrational roots 


(A) 
(B) 
(C) if ac = 1, then equation must have exactly one root ‘a’ such that [a] = —1 (where [.] G.I.F) 
(D) Equation f(x) = 0 has rational roots 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
Let S be the set of points ((x, y): 0 <x < 3, 0 < y < 4, where x, y e 1}. Two distinct points are randomly 
chosen from S. It is given that mid-point of the line segment joining А(х1, ул) and В(хо, ух) is 


ын Pd 


2 2 
13. The probability that the mid-point of the line segment of the two points chosen belongs to 5, is 
21 42 
A) — В) ŻE 
(A) 95 (B) 95 
(C) 55 (б) none of these 
95 
14. If two points chosen are (x1, y1) and (xz, уг), then the probability that x1 = x» and y; = y» with 
TT Yı+Y2 j]j- Sis 
2 | 2 | 
8 12 
А) — В) — 
(А) 95 (B) 95 
14 
(С) — (D) none of these 
95 


Space for rough work 
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Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 
Equation of the form P(sin x + cos x, sin x cos x) = 0 where Р(у, 2) is a polynomial, can be valued by the 


2 E 
change cos x + sin x =t; 1 + 2 sin x cos x = t^. Reduce the given equation into ^. ха 2 | -0 


15. If sin x + cos x = 1 + sin x cos x, then x is equal to 
(A) 5+ 2nn or 2пл, п є | (В) 7+ 2nn or (2п + 1)л, п el 
(С) 2пл, п є | (О) none of these 
16. If sinf x + cos* x = sin x cos x, then x is equal to 
(A) (6n Hi (B) nx 
(C) (4n+1)7 (D) none of these 


Paragraph for Question Nos. 17 to 18 
Read the following write up carefully and answer the following questions: 


Consider ее: where 0 <a<B<y<8 


(x-v)(x-8) 


17. Number of local maxima of f(x) will be 
(A) 0 (B) 1 
(C) 2 (D) can't be determined 
18. Function f: D — R, (where D is the domain and R is the set of real numbers), will be 
(A) one-one (B) many one 
(C) bijective (D) none of these 


Space for rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. Let p(x) be a polynomial of degree 11 such that р(х) = for x = 0, 1, 2, ....., 11 then p(12) is 
+X 
2. If the coefficient of the second, third and fourth terms in the expansion of (1 + x)" are in A.P. then 
nis 
3. A tangent is drawn to the curve y = = in xy-plane at the point A(X, Yọ) where x, =2, and the 
X 


tangent cuts the x-axis at a point B. Then АВ. OB (where О is origin) is equal to 


4. Let f(x) = 30 — 2x — x’, then find the number of positive integral values of x which satisfies 
11009) > (х) —— 
: T : [x Ял y] 
5. If x + sin y = 2010 and x + 2010 cosy = 2009, 0« y < 2 then find the value of 1005 (where [.] 


denotes the greatest integer function) 


Space for rough work 
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FIIT) EE JEE(Advanced)-2015 


ANSWERS, HINTS & SOLUTIONS 
CRT-III 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


(Paper-1) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 

1. с B [e 

2. D [e D 

3. D [e A 

4. D [e B 

5. B D A 

6. [e D [e 

7. B [e C 

8. B A B 

9. A, C, D B,C, D A,C 
10 A,D A,B,C A,B,C 
11 А, В, D А, В, D А, В 
12 А, В, D А, В, С А, С 
13 [e B A 
14. |А B D 
15. A D A 
16. D [e [e 
17 A A B 
18. [e B B 

1. 4 2 0 

2. 8 1 7 

3. 1 3 3 

4. 4 4 2 

5. 8 2 2 
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Physics PART - I 


6. 


SECTION - A 


Angular momentum conservation y 

about the centre of the planet, 222222) 7 
mv, -5 Rsin0 =mv,R net 
КЕТ үм 


Energy conservation gives, 
1 2 GMm 1 2 GMm 


MV mv," - ——------ (2) 
2 5R 2 R 
Solve equation (1) and (2), 
0 = 37° 


Assume a Gaussian surface to be a sphere of radius г and take limit as r > х. The flux, 


E qa - 9. 
ийн. 


-4 
[ЕДА = 1 


Е-Е 
lime. 4nr? = E 


ror 20 


4ла-Ііте”»-4 


roo 20 


1-0 


The smallest angle of incoming beam should be greater than critical angle 
of the medium. 
The smallest angle incoming beam should be greater than critical angle of 
the medium. 

sin0 > ѕіпӨ, 


R 1 
PEN 


R+a uw 
а<(һ-1)В 


23 ші déxf ші = > А Loi A 
dB= = аге. + rd0£ -/,|----! dd k 
4n г? Anr? | | a) ( ) Anr? 


Where 7. and 7 are unit vectors along radial and azimuthal directions 


ав = Ho! der 
4л r 


2. ши 00 
B - [ав Е em 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-CRT-III-(Paper-1)-PCM(Sol)-JEE(Advanced)/15 


7. Since current leads the voltage 
Hence circuit is capacitive. 


8. For 1 mole gas, 
PV = RT 


PV? = aR = constant 
Compare with PV* =constant 


X22 
; R -R 
molar heat capacity of gas С = — + — 
y-1 x-1 

R 

С----2- 
: -12-7) 
AQ = nCAT = mel -ү) 
y -1 
9. As the sand leaves the inner drum through the open holes, it does not 


exert any force of the drum, angular momentum remains conserved. 


>, 
At time t, 22 
Miro = (тї – А), оо + (m, 421), 0 


Atr? oy 


цаа (т, At) 


The speed of inner drum does not change. Æ) 


10. In first case, we can write torque equation about bottom point because it coincides with 
instantaneous axis of rotation while in second case, you will write torque equation of centre of 
mass. 


11. V(A)=5V 


У(0) 0 


12. K=0.5r = 7® A = dom 


Р: == 2-20 


VAY сирэ 2- 
2 


Pf => L = 25. = 8cm 


Їй: ag apeo 
2 21 
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Teu 
24 
n -1 
V = 344 
£ = 0.657 — 0.035 
f = 276.5 hz 


14. 


15. НьЕ, 
6.6x10°4 @ 5 103 x1.6x1077? 
on 


> 1.6x10'? rad/s 


Е 
16. а= -0соѕої 
т 


-eF, 


у= sinot 


ӨР, 


lv 
то 


as] = 
17. Here z is co-ordinate 
вд _ 220(8+2)А 
£p 56 E 
1 -po (a +z) 
£o 


E 


в. Jov--fE-ar- - [22018 * ©, pom t, 
1 0 


2 


_ £a 
£o 
SECTION - С 
1. Initially, 
ggA 
0--20---- 1 
d (1) 
V, = Ed ------ (2) 
and V, = Ed, 
4V, - E(d« x) 
4Ed - E(d 4 x) 
423 
3 
Volume = A(d + x) 
= Cd (а.х) 
£o 
_ 4х?С 
Эс, 
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V = = 
1+ = 
А, 
aide = 
В, 
1-— 
А, 
When switch is open 
Vi +V, =6V 
M =V, =З\/ 
When switch is closed 
№! 2 2V;Vj =4V 
V-V, _ 4-3 24 
V-V} 3-2 


If length of side = 2a = 60(V/2 +1) cm 


angular momentum conservation, 
Mav, =l œ 


slo" > Мда(42-1| хээ (2) 


l= lom +M(av2) 


8Ma* 
- (3 
3 (3) 
Solve these equation, 


Vo 2 4 m/s 
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Chemistry PART - Il 
SECTION - A 
i 
1. Tollen's reagent gives ve test for H—C—OH пої CHCOOH 
2. Due to steric hindrance in Il the loan pair e are not involved in resonance in | electron 


withdrawing effect of NO» is high. 


5 O = а" 
О OH OH О 
Н 


211 207 4. 
4. g3Bi ean 11 + He"; 


total time = n x half life 

moles of substance left after n halve. 
Ё та moles _ 5 -0125 

moles of He produced 

= 2—0.125 = 1.875 

Pressure developed due to 

Не— 1.875 х0.0821х300 


100 
= 0.4618 atm 


5 К. = Ky = [CH, Ї 
| 5 Kp [C2H6] 


1.57 +1079 а " 


‚ [СНз] 2 10?m 


p 71.57 x107L mol 57 


К, 
6. Ро -760-722- 39 atm: 
Е 760 
0.9 
"о 748. 
ТЕ 0.9 : 0.0821 x 300 x 760; 
18 38 
V = 24.63 L 
7. KO» has only unpaired e^ remaining all are diamagnetic. 
8. Both compounds resemble each other in solubility. 
12. Order of reactivity towards Е. A. substitution 
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2-0-0 


From equation above AS = -d(AG) 
жеш АКЕ}: aE (on) _ As 
dT dT dT), nF 


P 


-218 х 1000 = 2 x 96500 x soo [ —2x96500x1.015 
P 


Ej --8.81x10 ^ VK! 
dT Jp 


Mixture contains NaOH + ZnSO, 
NaOH + ZnSO, ——>+Na,ZnO,+Na,SO, -2Н:0 


soluble 


Na,ZnO, +2HCI——» 2NaCl+ Zn(OH), 1 
Zn(OH), + 2HCI—> ZnCl, + 2Н,О 


soluble 
О 
|| 
Cl 0 C 
HaC— CH-CH2-CH2—C—Br На 
-----------------»- n- g/ (еј 
H4CO Н,СО Cl 
СН, 
У^ 
AICI, 
à ——— 
H4CO H4CO 
3 cl 3 (A) H4CO 
СН, 
СООН 
Кмпо, /А 
Н,СО СООН 
SECTION -C 
6.63 x10?^Js (3x109m/s 
ag he | 1 
X 3.055 x10-9m 

= 6.52 x 10778 J. 
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_3 -18 
АБ, = 2(2.176х10 Ј) 
= 1.63 x 107'8 
AE = AE,(Z)? 
„2 _ АЕ (6.52х107') : 
САБЫ (163х1079) | 


2-2 


2. 50,5,(8)-3Н,(0)---5280(8)-3Н,5(0) 


0.01-х 0.01-3х 2х 3x 
3x = 0.005 


HS +Pb** ——>PbS + 2H* 


no. of moles of PbS formed = zu = 0.005 moles 


at equilibrium [H5] = ES 


3 
K, -|0%05| 24 


P 


0.005 
3. © 
T 
Pda 
О О 
Metaborate ВО; | | 
B B 
о“ Bc ad `o 
© © 
4. Dt n jd 
Нуб--0--0Н-0--Н Ню-сн,--оң,-сно 
H CH, H 
OH T 
| 
Н,б--0--0нусно  HyO-CHy—¢—CH—GHO 
H н Сн; 
A=CaC, Ca ll 
B = HC—CH 
C = HC=CNa 
p. HC=C—CH,—CH, 
| 
Eco NA 
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Mathematics PART - 111 
SECTION – A 
1 а = 1 
1 
1 1 
а, = 1 111 Lr AS - n2 
2 3 4 
2. Given, ШЕ «сов 2) = vn 
an an 2 


mot TE 2| T А т т n 
=> sin^| — |+cos*| — |+ 2sin cos = 
2n 2n 2n 2n 4 
! т n ra ae n 
=> 1-sin|—|2— = sin} — | = — 
n 4 n 4 


For n = 2, the given equation is not satisfied considering п > 1 and n ғ 2, 0 < ZB «1 
n 


n-4 


-» 0< <1>4<n<8 


T tanx-1 
3 f(x)) = tan} x -— |= 
94) | z) tanx+1 
x-1 
=> g(x) = — 
9 ) х+1 
(009) = tan( 1) 
x1 
x? y? 
4. Locus of point of intersection of perpendicular tangents is director circle for шалыг -1 equation 
а 


of director circle is х2 + y? = а? — b? which is real if a > b 
5. Image of P іп x-axis is (1, —2) 


г. Equation of reflected ray is (y – 3) = 2(х -5) 


= 5х – 4у = 13 
6. Radical centre of the circles described оп the sides of а triangle У очо в/з 0 

as diameters is the orthocentre of the triangle х (1.0) s (3, )) 
OS =2 T 4 

T 1 
ST --QStan- = 

6 3 

1 
г. Quadrants of T is Б -5) P 
43 у” 


— — ——— —ÓÁ————M—MM——ÀÀÁ— Á———á— 
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7. 2. Since, (4, —4) and (9, 6) lie on y^ = 4a(x – b) 
2 = a(4 — b) and 9 = a(9 — b) 
-1а040-0 


s The parabola is y^ = 4x 
Let the points R be (t^, 2t) 


"le MR 1Y 125 
2. Area of АРВО- -|9 6 1'- 5! | + 
2 2 4 
Ü 2t 1 
2. Area in largest when t= 
2. Coordinate of the point R is Е 1) 
8. f(x) is a decreasing function and for major axis to be x-axis 
ҚК + 2k + 5) > f(k + 11) 
= к 4 2k4+5<k411 
>k е (-3, 2) 
x 7/6 x 0/6 x 7/6 x 5/6 
9. a= 


406 
X Е 
= y; Put Z (ete) -1 


1/2 
3241 (ein) 
Х Х 


After solving we get, Р = 6, T= 2 andQ= 1 


10. few sin4xdx 
Applying integration by parts 
etan? * [sin4xdx = [Сы * x 2tanxsec? x [sin4xdx Jdx 


= em «COS 4x + sen" * tanx sec? x) 2 [2cos* X ын -1|х continue solving like this 


11. Put z = cos x, dz = -sin x dx 
t t EO 
)= | зіп? х --[(t 2? )г 3 dz 
«cos? x ҒЫ a 
E 72 
12. If a, b and c are odd integers then discriminant = b^ — 4ac perfect square 


— Roots are always irrational 
Шас-1->а-1,с-1апар>3 
ч a, b апа с = odd 

c(a—b+c)<0=> (0) f(-1) <0 
— a е (-1, 0) 


13.-14. Total points generated = 20 
Two points can be selected іп 226, =190 ways 


(i) Number of points with all coordinates odd = 4 
(ii) Number of points with x odd, y even = 6 
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(iii) Number of points with x even, y odd = 4 
(iv) Number of points with both even = 6 


2. Required number of points = ^C, + °C, + “С, + $C, = 42 


: " 42 21 

1) Required probability = —— = — 

Ш 9 P Y 190 95 

(2) (х; + xe and y42 yz = 2х 5 = 10 

. Бо 10 1 

Required probability = —— = — 

3 P y 190 19 

15. sin X + cosx = 1 + sin X cos x 
a 

= еы 2 (Let sin x + cos x = t) 


2=2+1°—1=—1°-21+1=0 
б6-1)-0->і-1 
1. SIN X + cosx = 1 


х= =2?пд+ 
4 4 
x =2nn+—= 


т 
=> X = 2NT Or X = 2NT + уе! 


16. sin*x + cosí x = sin x cos x 
(sin? x + cos? x? — 2 sin? x cos? x = sin x cos x 
1-2p^-p (^^ sin x cos x = p) 
(p + 1)(2p - 1) = 0 
sin x cos x = —1 2 sin x cos x -1=0 
sin x cos x = —1 sin 2x = 1 
sin 2x --2 (not possible) 2x = 2nn + - = х = (41 + 0а 


17.-18. Graph of цк) 998—0) 


SECTION - C 
1. Let g(x) -(0Х-1)р()-1 . | | .. (1) 
9(0) = g(1) = g(2) = ..... = g(11) = 0 
^. g(x) = kx(x — 1)(x — 2) ..... (Х-11) . |  ... (2) 
Also, g(-1) = -1 
1 
qe 
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Now, from equation (1) and (2), we get 


(x +1)p(x)-1= 82% 1)(x-2).....(x-11) 
^. p(12) 20 
2. "C4, "C3, "C, an in А.Р. 
2n(n-1) |  n(n-1)(n-2) 
2 6 
—nz20r7 
Since "С; demands that n should be > 3 then n can not be 2 
ОЙ 
8 
З. =2 =—=2 
Xo > Yo 4 


-. Equation of the tangent is y = -2x +6 which cuts x-axis at (3, 0) 
Hence B = (8, 0) 

- AB = (3- 2)i (0 - 2)j and OB =3i 

-. AB. OB -3 


4. f'(x) = -2 - 3х2 < 0 = f(x) is decreasing 
> 10000) > ҚҚ-х)) 
> f(f(x)) < f(-x) = f(x) >-х 
э30-2Х-хХ»-х-эх-х-30-0 
=> (x – 3)(х? + Зх + 10) «0 x «3 
Positive values of integer x = 1, 2 


x+siny = 2010 
x+2010cosy = 2009 
siny —2010cosy =1 

> sin y = 1 + 2010 cos y 


substracting 


Possible if y-5 v 0 <у< ud 


N 


<. x= 2010 — 1 = 2009 
2009.7. 


. [x+y] | 2 


1005 1005 
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CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 - 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and - 1 mark for wrong answer. 

Section-A (09 - 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-CRT-II-(Paper-2)-PCM-JEE(Advanced)/15 


Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Two coherent sources S, and S» are situated as shown in 


| 
figure. Here S, is fixed but 5, is performing SHM with ЖЕ ннен 4 
amplitude 2 cm. Initially 5, is at right extreme. At time Sı S2 P 
2 «—4 cm— 
t- aa (where w= angular frequency of SHM): 1-4 
[0] 


A) Phase difference between waves produce by S, and S» at point P is E 


Intensity at point P is 410 


(A) 

(B) Intensity at point P is 710. 
(C) 

(D) Intensity at point P is zero 


A disc of mass m and radius R is projected with initially velocity Vo and initial angular velocity zero 
on rough surface. Then, which of the following is INCORRECT. 


m 
Vo 


rough surface 
P 


(A) Angular momentum of disc about point P is conserved 
(B) Friction force will be zero after pure rolling start 


(C) Final angular velocity of disc will be M 


(D) Final velocity of centre of mass will be E 
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3. There is a conductor with cavity of radius R as shown in 
figure. A point charge Q is placed at R/2 distance from 
centre of cavity. A point P is at r distance from centre of 
conductor. Then, which of the following is INCORRECT. 

(A) charge density at inner surface of cavity will be non 
uniform 
(B) charge density at surface of conductor will be uniform 


(C) electric field at point P is 


2 


д 
(О) force on charge О is zero. 
4. A metal rod PQ (carrying current from P to Q) is placed perpendicular to the 
infinite long wire carrying current io. If this arrangement lies in a horizontal 
plane; then the rod PQ will rotate: —— 
(A) clockwise (B) anticlockwise i| P Q 
(C) along PQ (D) does not rotate 
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Current growth іп two L — R circuits (2) and (3) is shown in figure (1) after switch S closed. Then 


ДИД — —"^ 900000 —— —^^^ 


(1) 


(А) В; > R2 (В) 
(C) Li» Lo (D) Li 


A uniform disc of mass m and diameter 2 R moves 


forward towards another uniform disc of mass 2 m и y 
& diameter 2 R on a frictionless surface as shown a 


in figure o 


When the first disc contacts the second, they stick to each other and move as a single object. 
Then, find the incorrect option. 


(A) the velocity of combined disc after the collision is ын 

(B) the angular velocity of combined disc after the collision is = 
8 V, 

(С) If a = 3R' the combined disc will not rotate 


(D) If combined disc does not rotate, the energy loss is MW. 
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7. 


Two strings with linear mass densities н, =0.1kg/m and u, =0.3kg/m are joined seamlessly. 
They are under tension of 20 М. A travelling wave of triangular shape is moving from lighter to 
heavier string. 

(A) The reflection coefficient at interface is zero 


(B) The reflection coefficient at interface is 2- V3 
(C) The transmission coefficient at interface is 1 
(D) 


D) The transmission coefficient at interface is 4/3 +5 

Consider a piston — cylinder arrangement with spring in its natural 2222 
length. Due to heat transfer, the gas expands until the piston hits the 
stop. The mass of piston is 10 kg and area is 78 cm?. Initial and final 
specific internal energies are 214 and 337 k J / kg. Then, find the 
incorrect option. 

(A) Initial pressure of gas is 112 k Pa 

(B) Work done by gas on the piston is 56.5 J 

(C) Work done by gas on the piston is 100 J 

(D) Heat transfer for 0.5 gas is 118 J 


k = 10000 N/ m 


[sem 


N/ 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


9. 


In the circuit shown, the switch S has 50 КО 

been closed for a long time. At time 

і- 0, the switch is opened. It remains 

open for a long time T, after which it is 10V 

closed again. T S 


(A) voltage drop across 100 КО resister is 10e "'*V fort < T 
-t/1.5 
(В) voltage drop across 100 КО resister is zre Vfort<T 


(C) voltage drop across 100 kQ resister is 100(e"" - of 8) fort» T 


(D) The time constant of the circuit is 1.5 sec fort > T 
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Which type of electrostatic field E is not possible? " 
(A) E - yi т. Е-х 
(С) Е-уі-хі x? (3yi + xj) 


The threshold wavelength for photoelectric emission from a material is 5200A, photoelectrons 
will be emitted when this material is illuminated with monochromatic radiation from a 

(A) 50 W infrared lamp (B) 100 W infrared lamp 

(C) 50 W ultraviolet lamp (D) 100 W ultraviolet lamp 


A very large number of fine smoke particles each of mass m; are trapped inside a small glass 
container, which contains an ideal gas of molecular mass т» at constant pressure P and density 
d. On viewing the particles through a powerful microscope, the ratio of the rms speed of the 
smoke particles to that of the gas molecules is K. 

(A) 087 hee are in random translatory motion 

(B) m m2 
(C ) с = gh m4 

(D) rms speed of the smoke particles will change if (p : d) changes. 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Questions 13 & 14 


A person is sitting on a stool that is initially not rotating and is holding 
a spinning wheel. The moment of inertia of the person and stool 
about a vertical axis passing through the centre of stool is 1... The 
moment of inertia of the wheel about an axis, perpendicular to the 
plane of the wheel, passing through the centre of mass of the wheel 


is -(1)» The mass of wheels m,. Suppose that the person 


holds the wheel as shown in the sketch such that the distance of an 
axis passing through the centre of mass of wheel to the axis of 


rotation of stool is d and т, 0 = = Suppose the wheel is spinning 


i 


initially at an angular velocity o,. The person then turns the spinning 


wheel upside down. You may ignore any frictional torque in the 
bearing of the stool. 


13. What is angular speed of person and stool after the spinning wheel is turned upside down? 
(A) Sw, (8) Sw, 
(C) Sw, (0) Sw, 
14. Linear impulse given by person to wheel. 
(A) Sm aw, (B) 3,0, 
(C) =m, dw, (D) =m,dw, 
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A rectangular plank of sides 300 m x 400 m is placed over a 
horizontal plane at an inclination of 30° as shown in the figure. 
(Таке g = 10 m/s?) 
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Paragraph for Questions 15 & 16 


30 
P 


A particle is projected from one base corner at an angle of 30? with the plank but in a vertical 
plane which carries line of maximum possible length of plank with speed 10 m/s. Then, if time 


after which particle strikes the plank is T sec, find TV21. 


(A) 5 sec (B) 2V7 sec 
(C) x sec (D) None 


If a particle was projected with speed 10 m/s from one base corner at an angle 30° with the plank, 
but in a vertical plane which carries a line over the plank with least possible slope, then time after 
which particle lands over the plank is 


(А) 1 sec (В) x sec 
(С) 2 sec (D) Never 
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An insect which can crawl only, but can not fly, has to reach from one 
corner to diagonally opposite corner inside a room ABCDEFGH. 


Paragraph for Questions 17 & 18 


Find the minimum path length which the insect may select to reach the 
target point [AD = 5 m, DH = 4 m, DC = 3 т] 


(A) 10m (В) 490 m 
(C) 5/2 m (D) 474 m 


If while crawling over wall velocity of insect is 2 m/hr and over the floor it is 4 m/hr, then find the 
minimum possible time insect may take to reach the target point. 

(A) More than 3.37 hours (B) 3.37 hours 

(C) Less then 3.37 hours (D) Less than 1 hour 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. If two spherical bubbles of same radius 2 m. and same liquid coalesece to form a common plane 
surface, then find the gap between the centres of the bubbles. 


2. If the no. of times the electron goes round the first Bohr orbit of hydrogen atom in 1S is 


P x10 per second then find approximate value of =. 


3. A uniformly charged non conducting disc of radius 2 m, mass 1 kg and charges Q = 4C is lying 
over smooth horizontal plane. The space carries a uniform vertical magnetic field of 1 Tesla find 
the angular velocity of disc just after reversal in direction of magnetic field. 


4. Sound wave travels through air between two points A & B located at a gap of 30 m. if temperature 
between them varies linearly from —173°C to 127°C. Time taken by sound signal to move from A 


to Bis K л where y is adiabatic exponent of аг and M its molecular weight. Then find value 
Y 


of K. 
5. A biconvex thin lens of focal length 30 cm and aperture diameter 10 ~~ |..... ES Deas 
cm is broken into four identical pieces. Two of the pieces are placed 
in a coordinate system as shown in the diagram. Find the magnitude 
of the y coordinate of the image if an object is placed at origin. 0720 от 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


12 
AITS-CRT-III-(Paper-2)-P CM-JEE(Advanced)/15 


Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. Write the order of reactivity of halogens towards electrophilic addition reactions of alkenes 
through cyclohalonium intermediate: 
(A) Fo > Clo > Bro > А (В) lo > Bro > Clo > Fo 
(C) l2» Вг > F2 > Clo (0) Вг > Сі > 12 > Fo 

2. 


E 


Find out the structure of ‘X’ 


(C) pow (D) None of these 
3. Which is the correct order of following compounds towards nucleophilc substitution via 15 order 
Шы 
kg ^ ^. 
(1) (ПІ) 
(A) L> М» ii> Ш (B) 1-1»11»-5М 
(€) I> IV » III » II (D) II » 15» III 5 IV 
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Determine which reagent is in excess and by how much if 100 g Р.О, is treated with 100g KMnO, 
іп НСІ solution to form НзРО and MnCl? 

(А) P4Os, 12.059 (B) КМпО,, 12.050 

(C) P4O;, 13.019 (D) КМпО,, 13.010 


The equilibrium pressure of NH,CN(s)=—=NH,(g)+HCN(g) is 0.298 atm. Calculate Kp. If 


NH,CN(s) is allowed to decompose in presence of NH3 at 0.25 atm. Calculate partial pressure of 


HCN at equilibrium. 
(A) Kp = 0.022 atm?, 0.0694 atm (B) Kp = 0.022 atm?, 0.0492 atm 
(C) Ke = 0.022 atm?, 0.0542 atm (D) Ke = 0.022 atm?, 0.0601 atm 


AgBr(s) - 25,05 (aq.) ——Ag(S;0, js (aq)+Br (aq.) 


Ё E -13 = 13 

Given K pa) 79x10 7, K fasson) =5x10 

What is the molar solubility of AgBr in 0.1 M Na2S203? 

(A) 0.5 M (B) 0.45 M 

(C) 0.045 M (D) None of these 

Energy of d-orbitals in square pyramidal geometry 

(A) а, = а,, < а; < а, < de уг (В) а, = а,, < dy < а; < de уг 
(С) d; < dyz «d, < do уг «d; (D) d,, < dyz «d, < do уг «d; 


When alkali metals dissolved in liq. МН» it turns blue colour solution and after some time it 
disappears. Then 

(A) The solution acts as good conductor. 

(B) The solution shows diamagnetic nature. 

(C) The solution acts as strong oxidising agent. 

(D) The solution liberates Н» gas. 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


| 
H4C—C—0OH ---На0--СН,-ОН 


For above reaction, the reagent used is: 


(A) ШАН, (B) NaBH, 
(C) BoHe (D) МИН» 
10. Which of the following possess two lone pairs at central atom and has square planar shape? 
(A) SF4 (B) XeO, 
(C) XeF, (D) ІСІ, 
11. In co-ordination compounds, the valence bond theory does not explain: 
(A) Magnetic moment (B) Colour property 
(C) Square planar geometry of Си” complex (0) Square planar geometry of Pt^*, Ро?” 
12. 1 atm pressure is equal to: 
(A) 760 torr (B) 1.01325 x 10? pascal 
(C) 1.01325 x 10° N/m? (D) 1.01325 bar 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 13 to 14 


Metalcarbide "998° > A. 0 №1 ув Cu/^ jMesitylene 


(ii) ССІ 
Hot KMnO, 
C+D 
‘C’ gives effervescence with NaHCO; 
13. ‘B’ is 
(A) HC=CH (В) Нас--СН»-С--С-н 
(С) H4C—C——C—H (D) H30C—CZ———C —CH;4 
14. Mesitylene and 'D' respectively are: 
(A) сн; (В) Сн» 
‚ СНзСООН ‚ СО, 
CH3 H3C СН, 
СН, 
(C) CH, (D) CH3 
, CO, , HCOOH 
CH3 H3C CH3 
СН, 
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Paragraph for Question Nos. 15 to 16 


A triatomic linear (neglect vibration degree of freedom) ideal gas of two mole is taken through a reversible 
process starting from 'A' as shown in figure 


Vol (L) 


(C) 


Temperature (K) 


The volume ratio 26 =4 and if the temperature at A is -73°C 


A 
15. Work done by the gas in AB process is 
(A) 3.32 kJ (B) - 3.32 kJ 
(C) 9.97 kJ (D) - 9.97 kJ 
16. Total enthalpy change in the process (A C) is: 
(A) 3000 R (B) 4200 R 
(C) 2100 R (D) 0 
Space for rough work 
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Paragraph for Question Nos. 17 to 18 


Many bond angles can be explained by either electronegativity (or) size arguments. Molecules with larger 
difference in electronegativity values between central and outer atoms have smaller bond angles. 


17. 


Which has the smallest bond angle (X—O-—X) in the given molecules? 
(А) OSF: (В) О5СІ; 
(С) ОЅВг2 (D) OSI; 


Consider the following iodides: 
РІ; Asl, 50}, 


102? 100.29 99? 

The bond angle is maximum in Pla which is 

(A) due to small size of phosphorus (B) due to more bp—bp repulsion in Pls 
(C) due to less electronegativity of 'P' (D) None of the above 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


1. НҙС--С--С--Н +A——»B+Marsh gas 


НаС--С--М / Excess of HO 


о 
Fe Cu/300°C E« CH3MgBr /H;O D 


No. of x bonds present in F 


2. C&H440 is ап 3° alcohol (A) which on Cu/300?C gives an alkene (having four hyperconjugative 
structures) which reacts with NBS in presence of light gives Bromo substituted compound (B). B 
again reacts with Benzene in presence of AlCl; gives final product C. “С” reacts with strong 
oxidising agent such as KMnO, to give СО» as one of the products. What is the number of 1° 
carbons present in (A). 


3. Ammonium nitrate on strong heating, is decomposed to give a gas (A) and water. It is neutral 
gas. (A) on heating at 1300?C gives two gases (B) and (C). (B) reacts with FeSO, solution to form 
brown coloured compound (D). Number of unpaired electrons present in (D): 


4. In Goldschmidt aluminothermic process, thermite mixture contains how many parts of Ғе:Оҙ 
along with one part of aluminium? 


5. At 48?C, the vapour pressure of pure CS» is 850 torr. A solution of 2.0 g of sulphur in 100 g of 
CS» has a vapour pressure 844.9 torr. Determine the atomicity of sulphur molecule. 
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Mathematics PART -11 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Let a, b and c be non-zero real numbers, such that 
1 2 


[(1+ cos? x) (ax? +bx *c)dx- [ (1 cos* х (ах? +bx *c)dx then, the equation ах? + bx + c = 0 
0 0 


has 
(A) no roots in (0, 2) (B) atleast one root in (1, 2) 
(C) a double root in (0, 2) (D) two imaginary roots 


bcosx b+sinx 
2cos 2x -1 (сов? x - 3sin? xJtan x 


The value of b, such that the equation posses solutions, 


belong to the set 


(С) (=o, >) (D) Е tua а) 


Two forces whose magnitudes are 2 gm wt and 3 gm wt act on a particle in the directions of the 
vectors 2i - 4j + 4k and 41-41|--2К respectively. If the particle is displaced from the origin to the 


point (1, 2, 2), then work done is 
(A) 6 gm-cm (B) 4 gm-cm 
(C) 5 gm-cm (D) none of these 
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4. 


If a, b, c, d be in G.P. then (a? + b? + c?)(b? + c? + d?) is 


(A) ab + bc + cd (B) (ab + bc + са)? 
(C) (ab — bc — cd)? (D) 0 
The value of ‘a’ for which ax? + sin (x? — 2x + 2) + cos ! (x? — 2x + 2) = 0 has a real solution, is 

т т 
A) = B) -Z 
ШЕ (8) -2 

2 2 
(C) — (D) —— 

т т 

xPsin| —-| , : | - | 
Let f(x) = , then f(x) is continuous but not differentiable at x = 0 if 
0 ‚ X20 
(A) p<0 (В) p=0 
(С)0<р<1 (D) p 2 1 
n 
If Ay, As, ..... Аһ _: are n skew-symmetric matrices of same order then В = У (ог SD(ASSY 
r=1 

will be 
(A) symmetric (В) skew-symmetric 
(C) neither symmetric nor skew-symmetric (D) data is inadequate 


In an acute angled triangle ABC, vertex A is (1, 2). Let H is the orthocentre and M is the mid point 
of side BC. On the line HM, a point T is taken such that HM = MT and equation of lines BT and 
CT are x —2y+3=0andx+y+1=0 respectively. Find equation of circumcircle of AABC. 


(A) 0х9) ey 3 0 (B) (x+0[x+2]+(y+2)(y+2]=0 
(C) (x {x Э (у 2/у 3 0 (D) (x О (у 2/у 2| 0 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


9. Let tan” СЕЗ =a, tan" (-tan 3 = В. Then 
(А) а > В (В) 4a – 3p 2 0 
(С) ««p- 77 (Ке 
12 
10. If f(x)- 36 ‚х €[-2, 2] (where [.] denotes the G.I.F.), then f(x) is discontinuous at x is 
equal to 
(A) -2 (B) 2 
(C) 0 (D) 1 
11. If D; and О» are diagonal matrices of order З, then 
(А) 0.02 is a diagonal matrix (B) 0:02 = D;D, 
(C) D? +05 is a diagonal matrix (D) none of these 
п/2 
12. Let u, = [ cos" xcosnx dx it turns out that u4, Us, Us, ..... form a G.P. then 
0 
(A) the common ratio of G.P. is 5 (B) the common ratio of G.P. is 2 


(D) then u, = —— 


n om 


T 
(C) then Uhn ==; pen 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
If the three equation x? + ax + 12 = 0, х2 + bx + 15 = 0 and x? + (a + b)x + 36 = 0 have a common possible 
root 


13. Then value of a and b are 
(A) a= +7, b= +8 (B) a= +8, b=+7 
(C)a=0,b=0 (D) none of these 
14. Then the common possible roots are 
(A) +1 (B) +2 
(C) +3 (D) +4 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 


2 2 
P: у? = 8х and E: Яг T -1 are equation of parabola and ellipse respectively 
15. Equation of a tangent common to both the parabola P and ellipse E is 
(А)х-2у-8-0 (B)x+y+9=0 
(С)х-2у-8-0 (D) х-2у-8-0 
16. Equation of the normal at the point of contact of the common tangent, which (i.e. tangent) makes 
an acute angle with positive direction of x-axis to the parabola P, is 
(A) 2x + y = 24 (В) 2x+y+24=0 
(C) 2x + y = 48 (0) 2х + y + 4820 


Space for rough work 


— —— —  ———Q'Á—MM—M]ÀY—————Q—M—M—HnÓ— 
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Paragraph for Question Nos. 17 to 18 


Read the following write up carefully and answer the following questions: 
Let f(x) = |In|{x} — 1|| V x є [2, 3) and g(x) = f'(x). If h'(x) -Г х)  g*(x) such that h(2) = —3, then 
(where {x} denotes fractional part of x) 


17. h(x) + g(x) = 0 has 
(A) at least one root in [2, 3) (B) exactly one root in [2, 3) 
(C) non real root in [2, 3) (D) can’t say 
18. h'(x) + g'(x) = 0 has 
(A) at least one root in [2, 3) (B) exactly one root in [2, 3) 
(C) no real root in [2, 3) (D) can’t say 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result іп one integer from 0 to 9 
(both inclusive) 


1+ 4cos2 
їс. e 08015400825) 1, Tilt Ge е then, БЕН is equal to 
sinx + 4sinxcos^ x 2 2 2 2 
x2 f(x) f'(4) 
2. If f f(t)dt=xcosnx апа | 10 = хсовлх then “үд is equal to 
0 0 
3. Let f: R > R be a twice differentiable function satisfying f"(x) — 5f’(x) + 6f(x) 20v x = 0 if f(0) = 


f'(0) = 0. If f(x) satisfies f(x) > ah(bx) – bh(ax); V x > 0, then the value of (a + b) h(0) is equal to 


4. Let f(x) be a differentiable function such that f'(x) + f(x) = 4xe * - sin 2x and f(0) = 0 if 


noo к-і 


іт У (kr) = ЖЕ then p is equal to 


5. If the range of the function cos '|1— х2! is E z] then find the value of b 


Space for rough work 
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НІТ) EE JEE(Advanced)-2015 


ANSWERS, HINTS & SOLUTIONS 
СВТ-ІІ 


FIITJEE Students From All Programs һауе bagged 34 іп Тор 100, 66 іп Тор 200 and 174 іп Тор 500 All India Ranks. FIITJEE Performance іп JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 


(Paper-2) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 

1. A D B 

2. C B A 

3. D A A 

4. A C B 

5. B A B 

6. B [e [e 

7. B A B 

8. [e A D 

9. B,C A,C,D B,C 
10 A,B C,D B,C, D 
11 C,D B,C, D A,B,C 
12 А, C, D A, B, C, D A, D 
13 [e [e A 

14. C B [e 

15. A C A 

16 A B A 

17. D A B 

18. C B [e 

1. 2 3 1 

2. 1 4 1 

3. 4 3 5 

4. 2 3 2 

5. 5 8 2 
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Physics PART - I 


SECTION - A 
2n 
1 Аф = —— AX 
? А 
Ad = BU aste 
16 2 
| = 4l, cos? — = 21, 
3 pn? 
2. mV,R = 2 [o 
2-2% 
3R 
V,m = Ro = = 
3 
3. Electric field lines kill off on surface of conductor 
4. Torque will be in clockwise sense. 
5. Since maximum current passing through two circuits is same and equal to V/R, in (b) апа V/Re in 


(c) then R; = R2 
Current growth equation of L — R circuit is : 


i-i (1- e) 


-tR 
е E | 


Now, aes bR ec. 
dt 
At t= 0 slope of | vs t curve: 
di 1А 
dt L 
From graph (a) : slope of curve (b) > slope of curve (c) 
А, В, 


Since, R; = Re 
Ly < Lo 


6. Momentum conservation. 
MV, - 2МУ 
V, 


V= 
3 


Angular momentum conservation about centre of mass, 


2 2 
IMR? -o -=ММВ = MR mM Ér БЕСІ С o 
2 3 2 2 3 


3 8 V, 


25 25 R 
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For о-0 
ES 
3R 
The energy loss, 
AESE,-E, 
2 
- му + T MB о? | (ЗМ) V? = 19 цүүг 
2 202 2 9 
V, - [Z -1оч 
Hy 
vu E 
: Нь 43 


Reflection coefficient 
Row. 5 ug 
Vi +V, 
Transmission coefficient, 


Te 
V, +V, 


Initially, 
P as = РА +mg =112.5 kPa 


w = f РА dx 


= | (P,A + то+Кх)ах =56.5 J 
Q=m4u+w=118J 


When the switch ‘S’ is opened, 
t=RC=1.5sec 

Voltage across the capacitor, 
у, -10(1-e 75) fort« T 

dQ _ C dV, 


The current, i = — 
dt dt 
200 


Seg |8777 fort<T 


Voltage drop across 100 k resister, 


V=iR= Sens fort<T 


After t = T, 
12100 КОх10 uF = 1 sec 
Voltage across capacitor, 
V, - vp T] —10 (1 2 e Т" 5) jew 
The charge on capacitor, 
Q=V,-C 
The current through 100 k u resistor, 


i- с -10° (1 e^5)(1- e 0") 
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10. 22 (24- д | V | еп E exists. 
Oy V OX OX \ ду 


11. For emission of photoelectrons, X < 5200A ; 


incident 


12. mV? =m,V2 -3kT 
_3RT 3PM 
N, ма 


13. Angular momentum conservation about axel of stool. 
2 
IW, = lw, +l, (w; =) там 
3 


W; =—W 
f 
p 


14. Linear impulse = Ap = mv, – 0 


- maw, 


15. Slope will be now different such that 
' 200 2 
sinü = —— = — 
500 5 


So, cos0 = 18! 
25 


2ивіп 309 


Непсе, Т- 
gcos 0 


16. For minimum slope, line will be PQ, i.e. a horizontal line 


Н о 
Непсе, їте = 2108 = 1 sec. 
g 


17: V7? +52 = 4/74 


18. Snell’s law 
For minimum time it will follow a path which could have been 
followed by a light ray under refraction, but not the previous 
one. Definitely time taken would be less than what could have 
been over straight path. 


SECTION - C 


1. 4T . сов0.41-2Т . dl ES 
eve" % 
6 = 60? 
So, девол 
2 2 
Сіс = а= = 2 т 
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f- 1 wv 
^ 2T 2nr, 
Vn 
2.18x10° A 
i= Ag sec 
2x3.14x0.529 x10 
= 6.56x10"° бес”! 
Р = 6.56 
2P : 
—— —1 approximately. 
13 
да-аа B = 
mR? 2 t 
= [а = м = [728 . ра at 
0214 nR 
MR? ОВА? QB 
= >0= =4 


а= М 


V,+V : РОИ t 
= gi Since variation is linear, t= — = 2 


REA 


avg 


1 1904260 
1 1 1 у 30, 1 1 4.4 
v -20 60 v -30 60 
| " v 60 2 
0 v -30 
» 25 2 > 1--10 

-5 


y coordinate = —5 


— —— — —— ——ÁM———M———ÁMM—ÁMÁ————— ——]íÁ—nn— 
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Chemistry PART - Il 
SECTION - A 
1. Normally not possible to Fə because it is highly exothermic with 12 reversible reaction takes place 


due to more Е.М of Cl? compare to Br». It does not give е” pair to carbocation. 


3. Il, Ш are unstable because of their rigid frame work, to stabilize themselves by collapsing to the 
stable intermediate planer state. ІІ is more stable than Ill because the greater rigidity about bridge 
head carbon with a one-carbon than with a two — carbon bridge. 


5e +Mn’* ——>Mn** 
(P?*), — 4P" «8e 


Мед. Of KMNO; = DE - 3164.56 
Мел: Of P,Oy = 100281000: аас 62 
219.9 
Мед. Of P4Os in excess = 473.46 
‚ Wx8x1000 _ 473.46 Wp o, in excess = 13.01g 
219.9 40s 


NH,CN (s) ——NH, (g) + HCN (g) 


P P 
At eq. 
2. Total pressure = 2P = 0.298 atm 
р = 0.149 


Also Kp = Рун, Расм = 0.149х0.149 = 0.022 atm? 


NH4CN(s) ——NH, (g) + HCN(g) 
Initial 0.25 0 


At eq 0.25+P' Р! 
Kp. p! (0.25 + Р!) 
P' = 0.0694 atm 


6. AgBr (s) == Ад' (aq.) +Вг (аа) К,-К, 


Ag’ (aq) +25,02 (аа) А0(5,0,) (аа) К,-К, 


3 
2 


AgBr + 28,0? (aq ) = Ag(S,0, ), «Br K=K „xK, =25 
3 3 sp 
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x? x? 


K- = „ = 25 
(01-2х) (0.1-2х) 


=>x=0.045 М. 


М--Мі-е 


M'«e «(x*y)NH; —o М(МНь), + й (NH), | 
solvated metal ^ solvated е” 


Jon stand 


M- NH; 


V. В.Т does not explain colour, Cu**, Рі“, Ра” square planar geometries with proper reason. 


CH3 
Cac; hydrolysis CH = CH cH » Н,С-2ЕС--Н--25-, 
H3C CH3 
Hot KMnO, 


CH: -COOH + СО, 


W = -P.AV = -nRAT = – 2 х 8.314 x 600 = — 9.97 kJ 


AHrotai = AH ag + AHgc 
= nC, AT +0 


= 2x xRx(800- 200) 
- 4200 R 


Due to high electronegativity of ‘F’ bp—bp repulsion is minimum in OSF;. Steric effect may also be 
the explanation. 


Among P, As and Sb, P is most electronegative and so it exerts the strongest pull on shared 
electrons causing more bp-bp repulsion. 
SECTION - C 
НҙС--С--С--Н 4 CH4MgBr ——» H30— CC —MgBr + CH, 
(A) (B) (С) 
НаС--С--М 
OH / Excess of HO 
Cu/300°C ырыр жос cls СН,МдВг/Н,О — H4C—CzcC—C-—O 
(D) 


UN а 
CH3 
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2. 


Cu/300°C NBS/hv , АС, 
| * | | I ( © 


Due to absence of Benzoic hydrogens. 


3. МН,МО,--2-»М,0-2Н,О 
(A) 
№0180 _„2№о+ М, 
В) (с) 
NO + FeSO, —— FeSO,.NO 


(D) 
Brown Compound 


P-Pn W 

P М WxN 
| 850-8449 2x76 
^. 844.9 Мх 100 


М = 252 
N= зн 
32 


Ж 


KMnO, 
5; 


No reaction 
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Mathematics PART -III 
SECTION - A 
1. Consider f(x) = [(1+ сов x) (ax? + bx *c)dx 
0 


Obviously, f(x) is continuous in [1, 2] and differentiable in (1, 2). Also f(1) = f(2) 
By Rolle's theorem, there exist one point 


k e (1, 2) such that f'(k)=0 2  . (1) 
Now, f'(k) = (1 + cos? k)(ak? + bk + с) = 0 
>ak°+bk+c=0 (1 + cos? К + 0) 


z. X = kis root of ах + bx + c = 0 where К e (1, 2) 
Here, atleast one root е (1, 2) 


2. ч 2 cos 2x — 1 = 2(cos? x — sin? x) — (sin? x + cos? x) = cos? x – 3 sin? x 
The given equation reduces to b sin x = b + sin x, then 
sinx = 28: 
5-1 
=> -1<sinx <1 


3. The vectors representing forces are 2 x unit vector along (2i + 4j + 4k) 
and 3 x unit vector along (4i — 4j + 2k) 


е., 52124154) апа 5 (4i - 4j +24) 
2. The resultant is tei -21 +7k) 
The displacement is given by the vector i+2j+k 


Hence the work done = сі ~2}+7k)-(i + 2] + 2К) =6gm-cm 


4. Let r be ihe common ration of the given G.P., then b = ar, c = аг, and d = a? 
Then (a? + b? + c?)(b? + c? + d?) 
(а? + а2г? + 2er загүюат 
«d Paer’) 
“201 +, Ж + He 
(a rar жату 
(a-ar + аг-аг? + EA ar?) 
(ab + bc + cd)? 
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8. 


13.-14. 


M is mid point of BC and HT А(1, 2) 
г. BTCH is a parallelogram 

“СН is perpendicular BA and CH is parallel BT 7 

-. BT is perpendicular AB 

Similarly CT is perpendicular AC 

Now, a circle drawn taking AT as diameter will pass 


through B and C Bt 7 DEUS 
i.e. points A, B, T, C are Pu d points : х-2у+3= o`, pes pea 
2. Required circle (x dx- ]«o 2" | 0 Tif 5 2 

8 3 us 3 


First use integrating by parts to show that 
п/2 


U, = | cos" ! xsinxsinnx dx 


0 
п/2 n/2 


- | cos™'xcos(n—1)x – | cos" xcosnx dx (Use sin nx sin x = cos(n — 1)x — cos nx cos x) 
0 0 


= Un-1 Un 
и 1 
ші 2 


Өк ЖЕ ЖӘЙ 
n ont 4 ont 


We have, u, = л и 


Let a be the common root of the three equations are their other roots be В, y, 5 respectively 
.азфр--а, ор 12 
a + y= —b, ay = 15 
a + 6 = (а + b), о = 36 
- (a+ В) + (о + ү) = (а+ 6) = а + ӧ 
ла+В+уү=0 M L QUA (1) 
Again «(В + y y) = 12 + 15 + 36 = 63 
or a(28 — а) = 63 by (1) 
or 2a8 = о? = 63 or 72 — а? = 63 
> од = 36 
a 29:0 = 3, -3 
а= 3 > В = 4, ү= 5, ӧ = 12 
а= 3 > В = —4, y = —5, ô = –12 
= —(a + B) = 7, -7; b = -(a + y) = 8, -8 


Equation of any tangent to the parabola y? = 8x is y = mx t 
2 2 


Since, it touches ЗЕ -1 (C c? = afm? +b’) 


2 
(2) = Am? 4152 т=+{ 
m 2 


Hence, equations of tangent are x + 2у + 8 = 0 


When m -5 then slope of normal is -2 and equation of the normal to the parabola is 


y = -2x — 2(2)(-2) - 2(-2)? (- y = mx - 2am - am?) 
->У--2х%8-16->2х-у-24 
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SECTION - C 
cosx(1+4cos2x) | cosx[1 +4(1-2sin? x) | 1 cosx(5 - 8sin х) _cosx  4sinx 
sinx(1-- 4cos? x) " sinx] 1+4- 4sin x | Ё sinx(5 - 4sin^ х) ЕСІП (5-4віп? x) 


Put t = sin x; dt = cos x dx 


x? 


ШИГ: =X COS zx 
0 


2x 409) = COS TX — nX sin xx 


Put x = 2 
4f(4) = 1 

1 
f(4)2— 
(9-2 


(9 
Апа Қо), | tdt = хсоѕлх 
0 


(0) 4(х) = cos nx — nx sin лх 
Put x = 4 


Р(х) -5 (х) + 6f(x) 2 0 > f"(x) — 2f'(x) = 3(f'(x) -2Қх)) 
=> g'(x) = 30(х); where g(x) = f'(x) – 2f(x) 
Multiply by e © and then we can write it as 


= 5 (oxe) 20 —y-g(x)e *' is non decreasing 


ч x 20 (Given) 
=> g(x)e > g(0) e? => g(x) е > -2 = g(x) > -2e™ 
ә g(x) = f'(x) – 2Қх), g(0) = f(0) – 2f(0) = 0—2 
=> f'(x) — 2f(x) > -2e* 
Multiply it by е and than we can write it as 
d -2х x —2x x 
-> 321096 +2е*)>0 = f(x) e? + 2e">3 
ОС ОВ . .. . фе (1) 
= We have е2 f(x) + 2e* > 3 
or f(x) > 3e” де ?L L (2) 
f(x) >ah(bx)-—bh(ax) 8 2 (3) 


From equation (2) and (3), we get a = 3, b = 2 
-. (a+b) h(0) = (3 + 2) e? = 5 

ү. y = 4xe™ sin2x 

dx 

Integrating factor = e* 

-. Equation becomes уе" = 4|х sin 2xdx 
=> уе* = (sin 2x — 2x cos 2x) + c 

ә Қ0)-0->с-0 

^. y = f(x) = (sin 2x – 2x cos 2х)е * 

кл) = e "(0 — 2kn(1)) 

Қкл) = -2kn e" 


noo (27 


lim 57 (kr) = —2n(1 -e +2е ?* 1 Зе" +..... upto %) = 
k=1 
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Time Allotted: 3 Hours Maximum Marks: 360 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and - 1 mark for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e = 16x10 °C 

Mass of electron me =9.1 x 10°" kg 
Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


8.314 J K” тог! 
0.0821 Lit atm K~' тог” 
1.987 ~ 2 Cal K ! тог” 
6.023 x 10? 

6.625 x 10“ J.s 

6.625 x 10” erg.s 
96500 coulomb 


Gas Constant 


Avogadro's Number Na 
Planck's constant h 


1 Faraday 
1 calorie 4.2 joule 
1amu 1.66 x 10 7" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Рр-207, U=238. 
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Physics PART – | 


SECTION - А 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


An object of mass m is moving in a uniform circular motion in the xy plane. The circle has 
radius R and the object is moving around the circle with speed v. The motion is projected 
onto the x axis where it appears as simple harmonic motion according to x(t) = R cos (wt 
+), here o is equal to 

(A) v/R (B) тв 

(C) R/v (D) v/(R sin ct) 


In a standing wave on a string, the spacing between nodes is Ax. If the tension in the 
string is doubled but the frequency of the standing waves is fixed, then the spacing 
between the nodes will change to 


(A) 42 Ах (B) Ax 
(C) Ax/2 (D) Ax V2 


A 10 cm long rubber band obeys Hooke's law. When the rubber band is stretched to a 

total length of 12 cm the lowest resonant frequency is fg. The rubber band is then 

stretched to a length of 13 cm. The lowest resonant frequency will now be 

(A) higher than fo 

(B) the same as fo 

(C) lower than fo 

(D) changed, but the direction of the change depends on the elastic constant and the 
original tension 


Objects A and B are initially in thermal equilibrium. Objects A and C are originally not in 
thermal equilibrium, but the two are placed in thermal contact and quickly reach thermal 
equilibrium. After doing this 

(A) B and C will also be in thermal equilibrium 

(B) B and C could be in thermal equilibrium, but might not be 

(C) B and C cannot be in thermal equilibrium 

(D) none of these 
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5. 


Four different containers each hold 0.5 moles of one of the following gases. Which gas is 
at the highest temperature? 

(A) 8.0 L of helium gas at 120 kPa (B) 6.0 L of neon gas at 160 kPa 

(C) 4.0 L of argon gas at 250 kPa (D) 3.0 L of krypton gas at 300 kPa 


A ray of light strikes one of two mirrors that meet at a 60° 
angle as shown in figure. As the angle of incidence 0 is 
increased, the angle between that final reflected ray and 
the incident ray 

(A) increases 

(B) decreases 

(C) remains the same 

(D) the question cannot be answered without solving each 
incident angle individually 


Which of these statements is most correct? 

(A) diffraction occurs only for transverse waves 

(B) diffraction is proof that light can behave like a wave 
(C) diffraction explains rainbows 

(D) red sunsets are a diffraction phenomena 


A gas mixture consists of molecules of type 1, 2 and З with molecular masses m, > m; > 
ms. Which gas has maximum average translational kinetic energy? 

(A) 1 (B) 2 

(C)3 (D) all has same average KE 


The figure here shows four paths traversed by a gas 
on a P - V diagram. Which path has max change іп 
internal energy of gas? 

(A)1 

(B)2 

(C)3 

(D)4 


A camot engine operates between the temperature T} = 850 К and T, = 300 К. The 
engine performs 1200 J of work each cycle which takes 0.25 sec. How much energy is 
delivered as heat to the low temperature reservoir each cycle? 

(A) 655 J (B) 1855 J 

(C) 1200 J (D) 600 J 
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Of the following quantities, which one has dimensions different from the remaining three 
(A) energy per unit volume 

(B) force per unit area 

(C) product of voltage and charge per unit volume 

(D) angular momentum per unit mass 


ае ы ee Мына 


Тһе resistance R = V/i where V = 100 + 5 volts andi = 10 + 0.2 amperes. What is the 
total error in R 

(A) 596 (B) 796 

(C) 5.296 (D) 5/296 


A ray of light travels from an optically denser to rarer medium. The critical angle for the 
two media is C. The maximum possible deviation of the ray will be 


Е (B) 2C 
(С)т-2С (D) л-С 


150, 225, 300, 375, is a series of resonant frequency. Which frequency is missing lower 
than 400H, 

(A) 250 (B) 350 

(C) 75 (D) 200 


The following four waves are sent along four wires with the same linear mass densities. 
Which string has maximum tension 

(А)у: = 3 sin (9x — 3t) (В) уг = 6 sin (2x — t) 

(C) ya = 1 sin (4x — t) (D) y4 = 2 sin (x — 2t) 


The figure shows the face and 
interface temperature of a 
composite slab consisting of four 


materials, of identical thickness, 259 15? 10°C -59С —10°С 
through which the heat transfer 

is steady. Which material has 

maximum thermal conductivity 

(A) а a b с а 
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17. 


20. 


21. 


22. 


The wavelength of radiation emitted is л.,, when an electron jumps from the third to the 


second orbit of hydrogen atom. For the electron jump from the fourth to second orbit of 
the hydrogen atom, the wavelength of radiation emitted will be 


16 20 
A) —AX B) A 
(A) 55% (B) 27% 

27 25 
С) А D) —» 
©) 57% (D) 23, 


A radioactive substance disintegrates as follows „, X^?* — ,, Y°” . The number of a and f- 


particles that are emitted in this process are 
(A) 3, 5 (B) 5,3 
(C) 3, 3 (D) 3, 1 


Suppose the daughter nucleus in a nuclear decay is itself radioactive. If A, and X, 
denote the decay constants of daughter and mother nuclei апа Ng and №, the numbers of 
daughter and mother nuclei present at a time, then the number of daughter nuclei 
becomes constant when 

(A) AmNm = ANa (B) Аа = dN mn 

(C) Nm — Ng = Am Àa (D) Nm + Ng = Am + Аа 


onsider the fission reaction, > | t+n+n о nuclei of same mass 
Consider the f tion, „02° > X1 c yf? tw lei of 


number 117 are found plus two neutrons. The binding energy per nucleon of X and Y is 
8.5 MeV whereas of U?? is 7.6 MeV. The total energy liberated will be about 

(A) 2 MeV (B) 20 MeV 

(C) 200 MeV (D) 2000 MeV 


Energy released in the fission of a single ,,U** nucleus is 200 MeV. The fission rate of 


о2 4255 fuelled reactor operating at a power level of 5 watt is 


(A) 1.56 х 10'9/ѕес (B) 1.56 x 10''/sec 
(C) 1.56 x 10? /sec (D) 1.56 x 10 вес 


In the circuit shown, the current through the ideal diode is 800 

(А) 75 mA 

(B) 20 mA 

(C) 100 mA 

(D) 25 mA 2p т. 
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The forward biased diode is 


(6) = э yh (B) 227 с=з. 
(C) 3V DN 5y (p) OV m ecd 


At t = 0, a particle is at rest at x = 0 where x is the position of the particle with respect to 
2 
origin. The acceleration of the particle depends on its position as а= = . The velocity of 


the particle at t = 1s will be 
(A) 8 m/s (B) 4 m/s 
(C) 2 m/s (D) 0 


All the strings, springs and pulleys shown in figure are ideal. Initially 
the system is in equilibrium and blocks are at rest. Now, the upper 


spring is cut. The acceleration of block 1 just after cutting the upper 11 Ч 
spring will be 2m] | tans 
g g 1 
А) 2 Ву? 
(Ауа (875 Қ 
2 
(C) 2g о) 53 С) 
4 2m 


A water tank having a uniform cross-sectional area A has an orifice of area of cross- 
section a at the bottom through which water is discharging. There is constant inflow of Q 


into the tank through another pipe. If a 2g =K, the time taken for the water level to rise 
from h, to h, will be 


specs | 
өзек oe] 
ымы 
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A block of mass m is performing SHM with an amplitude A, опа | extreme 
frictionless surface. When it is at extreme position, a bullet of position: mean 
mass m moving with a velocity v, collides and gets embedded 20: _ position 


into it at a time t= 0 (mv? = 2кА?) then the displacement x at 
any time t will be x=0 


(A) | НЭЭВ (B) x=-V2Asin,| л 
2m 2m 

(C) x= BAS Er (D) x--Asin 6 
2m 3 m 


An electron of KE 100eV collides with stationary helium ion Не” in its ground state and 
excites it to a higher energy level. After collision Не” ion emits two photons in succession 
with wavelength 1085A and 304A. Then the KE of electron after collision will be (Neglect 
the recoil speed of He’) 

(A) 47.7 eV (B) 94.4 eV 

(C) 20.2 eV (D) 10.1 eV 


Two parallel conducting rails, separated by a distance |, 
are placed horizontally in a region of uniform magnetic 


field B , perpendicular to the plane of the rails as shown 1 
in the figure. Two conducting wires, each of length | are 
placed so as to slide on parallel conducting rails without 
friction. One of the wires is given a velocity vo parallel to 
the rails. Loss in kinetic energy of the system till the 
steady state is achieved will be 


(A) Zero (B) mi 
3 1 
(C) go (D) ruit 


A round metal hoop is suspended on the edge by a hook. The hoop can oscillate side to 
side in the plane of the hoop, or it can oscillate back and forth in a direction perpendicular 
to the plane of the hoop. For which mode will the frequency of oscillation be larger? 

(A) oscillations in the plane of the hoop 

(B) oscillations perpendicular to the plane of the hoop 

(C) the frequency of oscillation will be the same in either mode 

(D) none of these 
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Chemistry PART - Il 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


Minerals kinoite is a silicate anion having chain of three SiO, tetrahedra. If in kinoite the 
three SiO, tetrahedra shares corners with adjacent tetrahedra then the overall charge on 
silicate anion is: 


(A) -4 (B) -8 
(C) -6 (D) -2 
When compounds 
Cu(NO, ), Но(МО, ), МаМО, AgNO, 
| II Ш IV 
are heated (upto 500°C) seperately then a brown gas is formed in case of 
(A) | and II (B) Папа Ill 
(C) Il, Ш and IV (D) 1, Папа IV 


Consider the following order: 

(1) Thermal stability: ВебО, < MgSO, < CaSO, < SrSO, < BaSO,. 
(П) Bond angle: ОСІ; > SF; > ASH; > Н;бе 

(1) Bond order of О; , NO and N; is 2.5. 


(IV) МСІз on hydrolysis gives НОСІ but ВС!» gives НСІ. 

Identify which of the above four statements are correct. 

(A) I, Il, Шапа IV (B) Il, Ill and IV 
(С) 1, Папа IV (D) | and Il 


Identify the following statements as True (indicated by T) or False (indicated by F) 
(1) Dipole moment order of МН; > SbH3 > AsH; > РН; 

(П) F2 on reaction with water produces HF, О» and Оз 

(11) Number of 5—5 bonds in Н5,О6 are п-2 

(IV) PH; can be produced by hydrolysis of СазР: 

(A) TFTT (B) TTFF 

(C) TFFT (D) TTFT 


Identify the incorrect statement for ХеР, 

(А) XeFg reacts with excess H20 to form XeO;. 

(В) XeFg may act as a fluoride donor during reaction with group | element. 
(C) ХеЕв on reaction with small amount of НО form XeOF; 

(D) None of the above 
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6. 


For complex [Co(NH3)&CO3]CIOs, what is the spin only magnetic moment, oxidation 
number coordination number and d-electrons on transition metal. 


(A) 4/3 BM, 0, 7, 2 (В) 4/15 BM, 3, 6, 0 
(C) 0 BM, 3, 6, 6 (D) 415 MB, 2, 7, 3 


Identify the incorrect statement 

(А) Нас, is prepared by heating mercury in chlorine. 

(В) HgO decomposes on heating whereas Al;O5 has high thermal stability 
(C) Mac-Aurthor's process is used to extract platinum 

(D) NO; undergoes disproportionation reaction under alkaline medium. 


Identify the incorrect: 
(A) Ni? (ад) + dimethylglyoxime (aq) + МН; (aq) > Red ppt/colour 
(В) Hg** (aq) + SCN” (aq) + СО? (aq) —— Blue ppt/colour 


(С) When Mn(NO3), (aq) is treated with sodium bismuthate in presence of concentration 
HNO; a purple coloured solution is obtained. 
(D) None of these 


Which of the following have same number of p-electrons as the 4d-electrons of 


Palladium? 
(A) Si (B) S 
(C) P (D) None of these 


If the longest wavelength in Balmer series of Li^ is ‘x’ then the value of shortest 
wavelength of He* Paschen series will be 


36x 20x 
а ШЕ 
45х 36x 
FE Ero) 


The ratio of rms velocity of №, average velocity of H2 and most probable velocity of CO at 
27°C is 


NER Ё li (B) 1.224 : 1.128 : 1 


(C) 0.33 : 1.113 : 0.27 (D) Both (A) and (C) 


Element ‘X’ having atomic mass equal to 109. 75 g crystallises in face centred cubic (fcc) 
structure. If the density of crystal is 9.0 g/cm? then the edge length of the unit is 

(A) 450 pm (B) 750 pm 

(C) 900 pm (D) 600 pm 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


11 


AITS-CRT-IV-PCM-JEE(Main)/15 


In solubility of hydroxide А(ОН); in a buffer of pH = 11 is found to be 0.0416 g/L. Molar 
solubility of A(OH); in pure water would be (in mol/lit). Use molecular weight of А(ОН); as 
104 g/mol 


(A) 10° (B) 2.16 x 10° 
(С) 10% (D) 2.16 x 10* 
Consider following equilibrium at 400 K and 50 atm 

ЗА ——232B + 2C «D 

If the equilibrium pressure of A is 5 atm then K, will be: 

(A) 38.32 (B) 19.16 

(C) 9.58 (D) 28.74 


For adiabatic reversible expansion, initial pressure and temperature are respectively 1 
atm and 27°C. If final pressure is 0.25 atm then final temperature will be: (Assume the 
gas is monoatomic) 

(A) -100*C (B) -50°C 

(C) -25%С (D) 0°C 


For the combustion of C&H4o with required amount of oxygen. Which of the following is 
correct? (consider the state of each reactant and product same as at room temperature). 
(A) AH > AE (B) AH = AE 

(C) AH < AE (D) None of these 


10 g sample of compound ‘X’ undergoes a first order reaction. If t4? for this reaction is 20 
min then the time needed to consume T, of sample is 

(A) 40 min (B) 32 min 

(C) 34.75 min (D) 38 min 


Identify the incorrect statement regarding adsorption of gas on solid surface. 

(A) Adsorption can be endothermic 

(B) Physisorption may get transformed into a Chemisorption at high temperature. 

(C) Chemisorption is very slow as compared to physisorption because chemisorption 
have higher activation energy. 

(D) Chemisorption is more exothermic than physisorption 


Elevation in boiling point of aqueous glucose solution is 0.104 K. Osmotic pressure for 
same aqueous glucose solution was found to be 7.38 atm at 300 K. The density of 
aqueous glucose solution is: 

Таке R = 0.0821. atm. Mol” K ! and K, = 0.52 K Kg тог” 

(A) 1.086 g mL" (В) 1.054 g mL" 

(C) 1.00 g mL” (D) None of these 
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21. 


22. 


23. 


Identify the total number or aromatic compound from following: 


oncom esd 


(A) Six (B) Five 
(C) Four (D) Three 


The number of monobromination product(s) in the following reaction is: 


_—Be/hv s monobromination 


Identify the major produt (Z) in the following reaction sequence. 


[NAIAN NBC egui EX Dt sy —1009 7 


(ii) HO* 
(А) pL coon B) мет Тт 
(C) — соон D) „кх з 
Г 


Arrange the following ко à DUREE order of their basicity: 


T "Qe 
ШІ IV 
кон (B) 1»11»1У»1 
(C) 1» IV » III >l (D) I» Ill » П> IV 
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In the following reaction sequence: 


АО. (i) О; (i) = Ма" "ү! 
уды. A (1) Me,S >B (i) МН,СГН,О.? X 


The major product 'X' is 


(B) OH 
ES a 
H H 
(D) BothBandC 
y^ 
INN 
H 


For the following reaction sequence 


NH2 МН» 
МО» 
х Y Z (i) HO*, A 
>A >B >C (i) OFF > 
Identify the correct sequence of reagents X, Y and Z 

X Y Z 
(A) Conc. HNO; CH;COCI/base Conc. Н;5О, 
(В) СН3СОСІ, Base Conc. HNO; Сопс. Н;5О, 
(C) Conc. Н;5О, CH3COCI, base Conc. HNO; 
(D) CH3COCI,base Conc. HSO, Conc. HNO; 


In the following reaction identify the major product ‘X: 


О 
| Ш 
M OH OH (i) ШАН 
H OCH3 = >A Н.О" >Y 
“еру ? | 
НО OCH3 


(C) О (D) Both (В) and (С) 
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27. 


28. 


29. 


30. 


Identify incorrect statement regarding Hunsdieker reaction: 

(A) It can be given by silver salt of carboxylic acid 

(B) Major product of reaction is halide of corresponding carboxylic acid 
(C) It follows radical mechanism 

(D) None of the above 


What will be the net change on following amino acid at pH = 3 


NE 
iE M E 
NH2 
(A) +2 (B) +3 
(С) -1 (D) Zero 


When СН undergoes chlorination by reaction with Cl;(g) in presence of ultraviolet light 
then how many stereoisomers are possible for dichloroderivatives. 

(A) Two (B) Three 

(C) Four (D) Five 


The expression of K, for the following reaction will be: 
KMnO, (aq) - H;C50, (aq) + HCl(aq) = МпоО(ѕ) + CO; (g) -H;O(/)  KCl(aq) 
Рсо, іѕ partial pressure of carbon dioxide 


2 
(A) Kp - Poo, (B) K, = (Pco, ) 


(С) Kp = (Poo, )" (0) Ke = (Poo, )" 
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Mathematics PART - Ш 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


tanxcos(sinx) -sin(sinx) . 


im is 
хэд cos (tanx)tanx – sin(tanx) 
1 
A) —— В)-1 
(A) 2 (B) 
(1 (D) 1 
2 
If (Зз - x) = Л is true for exhaustive domain of ‘f’, then domain of f(x) is 
x 
(A) (-V3, 48) (в) [о, V3] 
(с) (0, v3 | (D) (0, V3) 
If ais a root of 2° +23 +2+3 = 0 then 
(А) |a|21 (В) |a| «1 
(C) alies on or outside the circle |z| - (D) a lies inside the unit circle | z | 1 


a? +02 +c?. 
е 22018 


In a quadrilateral ABCD with sides a, b, c, d the range of Ф 


23 (t 
(С) (1, ®) (D) (0, æ) 


If a; is negative or positive according as i is odd or even and equation 

xí «ay? +а„х? +a,x+5 =0 has four real roots then minimum values of ауаз is equal to 
(A) 20 (B) 40 

(C) 80 (D) 160 
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f(x)-5 | | 
3” then which of the following must 


Let a function f(x) has the property f(x+2)= Te 
equal to f(2014) 

(А) 2004) (В) (2010) 
(С) (2006) (D) (2018) 


Цэн 221 
lim ы (where п е 1), is 


хэт {х 
(А)е (В) е 3 
(C)e-2 (D) none of these 


From (1, 2), tangents are drawn to the curve у? — 2х°— 4y + 8 = 0. Then 
(A) sum of x-coordinates of points of contact is zero 

(B) sum of x-coordinates of points of contact is 6 

(C) sum of y-coordinates of points of contact is zero 

(D) sum of y-coordinates of points of contact is 4 


- [look (a+b) also f(x) + 0 for any x е (a, b) and g(x) = ШО then 


a 0 


If 


ШІ 


а 


b 
ff (x)a(x)dx when a and b are positive 


(A) cannot be positive (B) cannot be negative 
(С) can be less than —1 (D) nothing can be said 


Three straight lines are drawn through a point 'P' lying in the interior of the AABC and 
parallel to its sides. The areas of the three resulting triangles with P as the vertex are s4, 
52 and s; then area of ABC is equal to 


(A) (84485 4485) (В) (5‹ + 5; + 5з) 
(С) |5,5: 4-5,8; + 835, (0) S4 + S2 + S3 + 2( sss; * 08:85) 


Let a real valued differentiable function f(x) be strictly monotonic on [a, b], then 
қ 


(fe) (кБ)? Jax = охь) вх 


f(a) 


(A) 


——с 


(В) ІШ) - (ца) Jax - Габ - f^ (x))dx 
(C) Їод-цау x - [ x(b- t Q9 dx 


f(a) 


a 
(D) none of these 
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If Zo = L then the value of the product (1+ zo )(1 +25)(1+25 ) NOR (122 | must be 
(А) 22" (В) eo) if n>1 
22 
5 eo 
(C) 4*0. ifn-1 (D) 0 


N 


Let М be any four digit number say x, X2 хз X4. Then maximum value of ———— —— — —— 
X4 +X X4 + X4 


is equal to 

(A) 1000 (B) Эг 

(С) 800 (Р) none of these 
ecotx 

| —— [2 In cosec x + sin 2x] dx is equal to 
sinf x 

(A) -2e°°” In (cosec x) + c (В) e?'*Inx +c 

(C) е" (In (cosec x) + c (D) none of these 


Let P be any moving point on the circle x + у? — 2x = 1. AB be the chord of contact of this 
point w.r.t the circle x? + у? — 2х = 0. The locus of the circumcentre of the triangle САВ, (С 
being centre of the circles) is 

(A) 2x? + 2y*- 4x +1=0 (B)x! +y?-4x+2=0 

(С) х2 * y - 4x «120 (D) 2X + 2y/ - 4x 320 


ABCD is a quadrilateral with side lengths AB = 4, BC = 10, CD = 6 and AD = 6, and 
diagonal BD = 8 units. If the incircles of triangles ABD and BCD touch BD at P and Q 
respectively, then area of quadrilateral C;PC2Q (where С; and C; аге incentres of triangle 
ABD and BCD respectively), is 


(A) jm Sq. units (B) 3 sq. units 
(C) м5 sq. units (D) none of these 


Space for rough work 
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17. 


20. 


21. 


Let S = {1, 2, 3, ..... n} be a set and two numbers x and y are drawn with replacement 
from S. Let Р, be the probability that X s у? is divisible by к and [x] denotes greatest 
integer less than or equal to x. The value of P? is equal to 


2 
(5 (B) H 
(C) ale Hi (D) 1 ан 2 | 


A eccentric person starts writing numbers from 1 to п in a row such that i" number is 
written i? times. The 500" digit from the starting in such a number is 


(A) 0 (B) 1 
(С)2 (D) 3 
The value of a for which 457 а257Х 4-0 vx e Ris 
3 3 
A) a>-— B) a<-— 
(A) 2 (В) 5 
(C)a<2 (D) No such value exists 


The number of tangents which can be drawn to the ellipse 16x? + 25y? = 400, such that 
sum of perpendicular distance from the foci to any tangent is 8, is 

(A) 1 (B)2 

(C)4 (D) none of these 

Let a, beR where ab <0, then the graph of the straight line ax —y+b=0 and the conic 
section bx? + ay? =ab can be 
y 


y 
(A) х (В) (ne 

y 
(C) x (D) %9- x 


Space for rough work 
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22. 


23. 


24. 


25. 


26. 


The differential equation of a curve, passing through (o -1| and (t, 0) is 


cosy S e +siny gen a -e*", the value of t.e? is 
dx dx 

(A) -1 (B) 1 

(С) 2 (D) -2 


If (1, 2, р), (2, 2p, -6) and (a? - 2a, 1, 1) are the ordered triplets of form (x, у, 2) which 


satisfies all the equations. А + y | ёс 1, А y t 228 1 and ^ + у + Z =1 then a can be 
a b c b c a са b 

(А) 2 (В) -2 

(С)-4 (D) 6 


If f(x) is а continuous and differentiable function such that f(t,)=1 for k=1, 2, ..... n, 


k 
where t, =)" | then 
24 r(r+1)(r+2) 


1 1 
C)f|-|-0 D) f'| — |-1 
(с) (5) (0) B 
1 x? -3x+2 А 
The sum of the real values that the function f(x) = Зо, can not take is 
х +х- 

(А) 2 (8) – 3 

6 4 
С)- D) — 
( ^; ( ) 5 


Let z,, Z2, 2; be the coordinates of vertices A, B, C of the triangle ABC. If М, =z,-z,, 
W, -2,-2 апа ZA = 90? , then 


(A) R, ЕЗ =2 (в) R,(W,W,) =I W, P 
1 
(C) (WAN) =| W3 f e» R |+ 
2 


Space for rough work 
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27. Let cosa is a root of the equation 169x? – 26x -35 = 0, -1« x « 0, then sin2a is 
144 144 
(A) 169 (В) ^169 
120 131 
(C) 168 (D) “169 
28. Let (1+x+x?)" =a) +а,х+а„х?......... а.х", where n is odd integer 


S, =a, ға; +а, +.............. 

5; =а„+а„+а,+.............. 

5, =а„,+а,+а;,у+.............. 

(А) S, = 25, (В) S, =S, 

(C) S, +S, =0 (D) 5, =S, =S, ог 5, =S; = $, 


29. Let f(n)be the sum of first n terms of sequence 0, 1, 1, 2, 2, 3, 3, 4, 4 ..... , then 


2 
(A) f(n) = гэ {n is even number) 
п2-1 
(В) f(n) = {n is odd number) 
(C) #п + т) – {п – т) = пт, where n, тє (n » m) 
(D) п + т) f(n- m) = T. where n, m e (n > m) 
30. lf A,B,C and D are four non-zero vectors in the same plane no two of which are 
collinear then which of the following hold(s) good? 
(A) (AxB).(CxD) =0 (В) (AxC).(BxD) - 0 
(С) (AxB)x(CxD)=0 (D) (AxC)x(BxD) #0 


Space for rough work 
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Physics PART - | 


SECTION - A 


Angular frequency of SHM is equal to angular velocity of particle o = WR. 


V=m [- n(2Ax) = VT ос Ax 


If tension is twice then Ax will increase to J2 Ах. 


Ни! 
? 21М 
for elastic wire T = Kx 
Xx — elongation from natural length 
Hence frequency depends on K and original tension. 


[M = mass/length] 


Temperature is maximum for which product of P and V is maximum as no. of moles is same for 
each containers 
PV = nRT 
Tœ PV 
Hence option (c) is true. 


5 = [n - 20] + [1 - 2 (60 — 0)] 
= 2n — 20 — 120 + 20 = constant 
Angle of incidence and final reflected ray does not depend on 0. 


It only depends on temperature. In a mixture all gases has same temperature. 


AU=nC,,AT From graph 
Maximum change in internal [73 > T2 > Ti] energy is in process 4. 


| 300! 11 
ele 
850) 17 


Work done in each cycle is 


үү 1200 
==. Ope ЕЕ 
ае." 
Qrej = Qu - И = НИЛ ХҮГ 1200 
иж = 654.54 


Quantities in option a, b, c has dimensions of [M_L 7] but angular momentum per unit mass has 
dimension [М 1271). 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


21. 


22. 


24. 


25. 


AITS-CRT-IV-PCM(Sol)-JEE(Main)/15 


АВ 100 = АУ x100 5400 
R V | 
28 ener lsc 
100 10 


Total percentage error = 7% 


Series of resonant frequency must be integral multiple of fundamental frequency. This series is 
integral multiple of 75 Hə. Hence missing frequency is 75 Н». 


v= Vo JT 
u 


String with maximum tension will have maximum velocity. 
М = 3 m/sec, Vo = 2m/s, V4 = 4m/s 


V, = 5 m/s. Hence third string will have maximum tension. 


dQ =KA 49 

dt Ах 

Rate of heat transfer, cross section area and thickness is same for all slab therefore 

ken 

АӨ 

Slab which has minimum difference of temperature across interface will have maximum thermal 
conductivity. 

Hence (c) option is true. 


The number of mother nuclei decaying in a short time interval dt is = N,»Andt. But death of a 
mother nucleus implies the birth of a daughter nucleus. 

The number of daughter nuclei decaying in the same time interval is = Мад. 

The number of daughter nuclei will remain constant when Мод = Ммда? 

or Ма Мола 


Let fission rate be n per second; then 
пх 200 x 10° x 1.6 х 10? 2 5x 1 


п LL s. = 1.5610" /sec 
3.2x10 
l= Z DEMA 
80 


The acceleration of particle at t = 0 160. 


After the upper spring is cut, the block 1 and 2 will move with same acceleration. 
. a=2g 
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26. — = (Q- av) 


ERU everti | 


2 
27. SKA? + sam 2 - ska" (by energy and momentum considerations) 


КА? +2 тм -КА?-» А' = 2A 


А'= {2А > E 


x = A'sin(o't 4 9) 


28. 74-1085А & 24,-304À 


ES IBS E c. Bey 
à X 


1 2 
KE of electron after collision 
= 100 — 52.3 = 47.7 eV 


29. Net force on the system is zero hence momentum is conserved so 
mv, = 2mv 
Both wires will have same velocity when steady state will be achieved. 


AK = Imi 


z Toae ag БОШ 
mgl 2nN | 


lis moment of inertia about axis passing from suspension point. 


fo Nu l about axis side to side in plane of loop is more hence f is greater in first case. 


vi 
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Chemistry PART - II 
SECTION- A 
1 on z 
| | 
- Ai 
о] ‘o о” ді 
: OR 
O Ги О ers 
O - 


Structure of silicate anion (510% ) in mineral Кіпойе. 


2. МО» is a brown coloured gas: 
Ca(NOs), —4*+CuO J +2NO, 7 +50; ЇЇ 
Hg(NO; ), — — Hg 4 +2NO, 7-0, 7 


1 
A 
NaNO, “-Барахрра? NaNO: 4 15 9 7 


AgNO, —^— Ag 4 «NO, 1 +20, 1 


3. Bond order of O5 is 2.5 
Bond order of NO is 2.5 
Bond order of № is 2.5 
Bond order can be calculated using molecular orbital diagrams. 


AN, 


Bond angle around central atom decrease down the group. Also electronegativity of N > P > As > 
Sb and electronegativity of H > P > As > Sb. Electronegative of P is very close that of H. 


2) | “зу 
H H 
H 
CasP; + 6Н,О ——» 3Ca(OH); + 2PHs 


2Е + 2H;0 ——> 4HF + Oo 
ЗЕ: + 3H;O —— 6HF + Оз 


| Net dipole moment 


| Net dipole moment 
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5. XeF, may act as fluoride donor when it reacts with non metal fluorides. 
XeF, + SbF; == SbF, + Хе; 
ХӨР, + excess H,O——o XeO, + ӨНЕ 


XeF, +H;0——> XeOF, + 2HF 


6. (Со (мн,), СО, |СЮ; 
4 l у d 
x 0 -2 -1 
X+0x5+(-2)x1=+1 
X=4+3 


om 11111111! В 


по” mw] | В 


complex 


Coordination number = 6 
No. of unpaired e (п) = 0 


^ uc yn(n+2) =0 


Number of ‘d’ electron = 6 


7. Hg + X; ——>» НОХ, (where X = F, Cl, Br or I) 
Mac-Aurthor’s process is used in extraction of gold and silver 
4M + 8NaCN+2H,O + O, —» 4Na| M(CN), |+4NaOH Where, M = Ag, Au. 


8. H3C—C=N—OH | H3C—C=N+O 
Ni?* +NH, + | — > Ni 
Н,С--0-5Х--ОН НаС--С--М-ОнН 
Red precipitate 
Hg** + Co(SCN); (aq)—> Hg(SCN), + CO** 


Blue precipitate 


3Mn (NO; ), (aq) + 5NaBiO; (aq) + 9НМО з (aq) —— 3HMn0O, (aq) + 3H20 (£) + 5Bi(NOs ) 


(Purple) 5 
9, Pd = 4d'°5s° = 100 electron 
S = 1s°2s°2p°3s°3p* > 10 p electrons 
10. Longest wavelength of 112% Balmer series > n, = 2, n; = З 
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ni = 3, Nz = oo 


À 3° 
From equation (1) and (2) 
5 
X Вн*9*зє 5x9 45 
Х Ш 4х4 16 
9 
45х 
16 
ЗАТ 8RT 2RT 
үзүм Yew Va Ym м 
For № at 27°C For H2 at 27°С For CO at 27°C 
ER 2T 2RT 
Vims ^ 28 = Vmp = 28. 


е GEE 


= 0.33 : 1.128 : 0.267 


Massoi each atoma OTIO ME IOS S до рэг 
Na 6.022 x 107° 

In FCC number of atom/unit cell = 

Mass of unit cell = 4 x 1.82 x 10 7? = 7.29 x 10” g 

mass _ 7.29x10 °g 


volume a? 
ac 7.29x10? ?g — 81x10-24cem 
9g/cm? 
a= 900 pm 


9g/cm? = density = 


A (OH), === A** +20H™ 
0.0416g/L 

104g/mol 

| АР |- 4х107%9/ то! 


| он P| =o eq 
koe [A Tor 


- (4x10)(103) - 4 x 1077 
Ksp = 45° for А(ОН); 
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-10 
gs ж. ену. 
4 4 


ЗА--2В + 2C 
Initial p? 0 0 


Equilibrium P° -2x 2x 2x 
Equilibrium pressure = P? — 2x + 2x + 2x + x 
50=Р°+3х 1 nene (1) 
From question 5 = P^—2x ........... (2) 
From equation (1) and (2) 
55 = 5x 
Х-11 
 PRPÉP, (22) (22 11 
p P 53 
= 20614.5 
K, - K, (RT)An 
7 K, 20614.5 
° (RT)" (0.082х400)° 
= 19.16 


K 


Adiabatic reversible expansion 
Түр = Т3 p 


For mono atomic gas y = 1.66 
To = 172.88 
Тә = –100.27°С 


1 
СН, (4) + 850» (g)——9 6CO, (д) + 5H;O(/) 


AH = AE + Ang RT 
AH = AE + (6 — 8.5) RT 
AH = AE - 25 RT 


i 2.303 log 22 
k а 
к 0.693 0.693 
t 2.303 <l 10 
0.693 107 
20 
= 34.75 min 


Adsorption of gas on solid is always exothermic. 
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АТ, 0.104K 
Ky 0.52К Kg Mol” 
т 


ВТ 
7.38 atm 


(0.082 L atm тог! K * (300 К) 


= 0.3 mol L^ 
Assuming volume of water does not change significantly on addition of glucose 
In 1 L solution = 0.3 mol glucose and 1 kg water 

mass of solution 


volume of solution 
0.3 molx (180g mol ')+1000g 


1000 mL 
= 1.054 g mL 


= 0.2 mol Kg" 


л-МНТ->М- 


density = 


20. 8ле . satisfying (4n + 2)ле rule > 
| only бле are in one plane and in 
cyclic conjugate. Therefore, aromatic. 


бле satisfying (4п+2)ле rule > 
| | aromatic 


Due to repulsion between internal 
hydrogen atom — non aromatic 


10ле satisfies (4n + 2)ne rule > 
Co / | | | aromatic 
" m 


S 
| 


o= 


Non aromatic because cyclic 
delocalisation of ле is abscent. 


21. Br 
Br 
Br,/hv Br 
Br 
Br 


Five products 


22. Br MgBr COOH 


Allylic bromination 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


10 
AITS-CRT-IV-PCM(Sol)-JEE(Main)/15 


23. CH3 Aliphatic tertiary amine, nitrogen electron pair is not in conjugation. 


A 
ET Nitrogen is sp? hybridised. Nitrogen electron pair is not in 
@ conjugation. 


Nitrogen electron lone pair is in conjugation with phenyl ring. 
NH3 


24. OH 
Ман m 1 5 XA allt (i) BN OO NN 


у 


\ 


Nitrogen e lone pair is in conjugate with two C=O groups leading to 
two equivalent resonative structures. 


і2-- 


Н 
25. NH, NHCOCH, NHCOCH, ІШЕ 
= CCRT. Conc. __Сопс. Н,80, , Conc. Conc. HNO; 2 
Base” 
мн; SO3H SO3H 


26. ШАН, can reduce both aldehyde as well as ester group into. But use ОН OH protects aldehyde 
T and hence A ester group is ai 


О 
| ] 
(iy Ho" ^ 
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27. Hunsdieker reaction 
R - COOAg + Br, —>R -Br + СО, f +AgBr 4 
Free radical mechanism is followed. 
О 
| 


28. At pH = 3, condition is highly acidic so all NH» group will get protonated. Protonation of СМ 
group is very difficult. So at pH = 3 structure will be 
® 


NOR 
хэрээ ne Eo DOO 
NH3 
© 
29. a al 
а a а 
Н,С--СН--ОН,--СН LOI re 
* (В 
(В & S) ‘i 
CH3 " Ts 
H4C—CH—CHCI 
Н,С--СН,--СН--ОН, ucc uen 
* (R&S) 
Cl CH, СІ 
CH, СН, | 1 | 
H5C—CH—CH; 
сар е0 
Cl 


« Indicate chiral carbon 
30. Balanced chemical equation is 


2KMnO, (aq) + 5Н,С0, (aq) + 2HCl(aq) —— 2MnO(s) + 10CO; (д) + 6H2O (/) + 2KCl(aq) 
K, depends only on partial pressure of gaseous species 


л Ky = (Poo, ii 
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Mathematics PART -III 


SECTION - A 


. Sin(x-sinx . X-sSinx 1 
1. lim ( )t os = 


хэд sin(x — tanx) x20 x -tanx 2 


2. ЕЕ -х) exists for J3-x > 0 
i.e. Domain of 'f' is |0, оо) 
But, for x >0 > 0x V3-x 2415 


3. Suppose | о |«1, we have 
|-3]4 a? «o? «a |4 a P «|a P + [0 | «12141 
= 3«3 A contradietion 
Thus | |2 12 a lies either оп or outside the unit circle 


4. Here a>0,b>0,c>0,d>0 
= a? «b? «c? > abe bc «ca 
=> 3(a? +b? +c?) > (a+b +c)? > d? 
аз: 4.4 
s2” RE 
d? 3 


5. Clearly from Descarte’s rule of sign equation has 4 positive real roots lets say о, p, y, and 6 
=> Уа--а; УоВ--а;; У apy = -a and apy6 =5 


using AM > GM > Fal шне. Be > Чарүб.Чо2р3у353 = ору = 5 


4 4 
-91-98 55 = аа, >80 
4° 4 
8. Cuveis(y-2)? 220-4 .. (1) 
dy _ 3x? 
dx y-2 


г. Equation of tangent at (x1, y1) 
Зх? 


л. 


As it passes through (1, 2) 


У-у; = 


ог (у; -2у = 3xf (x, 1) 


or 2x? -4 = 3x? - 3x? [As (хі, y1) lies on the curve] 
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or x? —3x?+4=0 
or (xy + 1) (4-2)? 20 


.Хі--і 072 

But x; # = —1 (itis clear from equation (1)) 
X60 2 

7. уу =2 +2./3 


Points of contact аге (2, 2 + 243 ) and (2, 2 - 2 43) 
-. Sum of x-coordinates of points of contact is 4 
2. Sum of y-coordinates of points of contact is 4 


f(x = ШІ 


— f(x) is either positive in (a, b) 

or f(x) is negative in (a, b) and also b > a 

Also g'(x) = f(x) 

When f(x) 0 = g (х) > 0 = g(x) is increasing function 
When f(x) «0 = g (х) < 0 = g(x) is decreasing function 
Also g(0) = 0 

b 


[f(x)a(x)ax - fa(x)a'(x)ox 


If 


= which will be positive for 0 < a < b 


2 A 
S, X [5 х 
д, к or Ды 21 
^ a 


Ё ^ a 
LY ls, x |в) х 
Similarly ,|—- = 2 and 3 = 3 
^ a ^ a 


B C 
<x,>< X2— < X3 > 


f(b) b b 
| 2x(b - t*(x))dx = | 2f(t).(b —t).f'(t)dt = b [000)) 22 — І t .2f(t) 10) dt 
f(a) a a 


1- z2" 1- (20 in 


(rez) (rem rez). (1420") = - = (14 i atn 


1-20 1-20 


5 
lfn=1, (1+2, )(1+z,7)=—(1+i 
(1825)14:42)-201-4) 

If one number is drawn from the set (1, 2, 3....... n) the probability a that it is divisible by 2 is given 
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= P (the number is not divisible by 2) = 1 — a 
Now, х2 – у? = (x - y) (x + y) 
2 P2= a.a + (1 -a)(1—0) = 1-2a 4 2 o? 


9 
18. То exhaust all single digit numbers he must have written 2p - 285 digits, to exhaust 10 he 
i=1 
must write 2 x 10° more digits i.e. 485 digits. So 500" digit will occur when he is writing 11 


19. Taking 2°" = t > 55152 


20. If p, and р, are length of perpendiculars from foci to any tangent then p;p, - b? =16 апа 


Pı +P. =8 -эр,-р,-4 
Hence only two tangents are possible 


21. Option (B) is correct because in this case а > 0,0 «0 (Let b=-c) 
2 2 
> ox? «ay? = -ac > X-- Y. 24 
a c 
: dy : -x e* 
22. ӨЗИ Әт асову aane =e 
х 


созу +siny =u 


du -х e* -e* 
> —+e*u=e® - 067 =x 
dx 
- е =t (Putting (t, 0)) 
> te? -1 
23. Fro more than one triplet satisfying all three equations we have 
T dE 
a bc 
T d аа 
b c а 
Dn 
c a b 
>a=b=c 


=> (x+y+z)=a Satisfying the triplets 
We get a=10, p=7 > a?-2a-8-0 
а--2 and 4 


—00 


24. Е f(x} is continuous then lim На (ime) -(2)-: (Where imt, =) 


Also as graph is smooth ІН -0 
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f(x) = — Vx #2 = f(x) can not take the value 1 and f(2). 
X+ 
W; OW -0 С 23 
ШЕШ 
м. 
„Wel E qao 
Ww, MW 
— W. 2 i PUE А 90° 
W,We = eH М, = |W Ме" = (М +i]W,| |Wo[sine) к ON 
2 A В 22 
Z4 
(13x - 1)* = 36 
13x-1-2 +6 
PLE 
13 
5 
Х--- 
13 
5 
=> cosa =-— 
13 
> ging sls 
3 
> orsa 
169 
аха Тарта ғалы. жал”... (1) 
3" +1 
=> a +а, +а,... = 
2 
а, +a; +a 22 
pU UN е5 
Put x =i in equation (1) where i= 4-1 
If n=4m+1 
> a,—-a,+a,...=1 
ao -85-8,...-0 
n 
So, а + as +ау...= =H =S, 
n 
as +a; +a: = I LS, 
Similarly if n = 4m +3 
n> n 
Then, S, Be and S, SS 
4 4 


If n is even 


2 2 
(yeso, PEE ла 
251702774 

n 


If n is odd then f(n) = f(n—1)+ - + = 
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(n+m)* - (n-m)? 
4 


if both even 


f(n +m) – п-т) = 


Qut NT 
_(n+m) ut т) *1 it both odd = пт 


30. | Obviously АхС and BxD will be non-zero collinear vectors 
=> (AxC).(BxD) #0 and similarly (A xB), (С xD) will be non-zero collinear vectors 
Hence (А xB)x(C xD) =0 
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ЕПТ) EE J EE (Advanced), 2015 
CONCEPT RECAPITULATION TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries +3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from AII Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


2 
1. A particle is released at x = 1 in a force field F(x) 42-5| x = 0. Which of the 
x 


following statements is/are true? 
(A) F(x) is conservative 
B) Angular momentum of the particle about the origin is const. 


(B) 
(C) The particle moves towards x = J2 
(D) The particle moves towards the origin 


2. Light from a monochromatic source is incident normally on a small photo sensitive 
surface S having work function ф. If power of the source is W and a is the distance 
between the source and S, then 


(A) the number of photons striking the surface per unit time will be (3 пса? 
лһса 


was | 
(В) the maximum energy of the emitted electrons will be = (he -29) 


(С) the stopping potential needed to stop the most energetic photons will be = (he — Аф) 


(D) photo emission occurs only if 0 < à < те 


3. In а one-dimensional collision between two identical particles А and В, В is stationary 
and A has momentum P before impact. During impact, B gives impulse J to A. 
(A) The total momentum of ‘A plus В” system is P before and after the impact and (P — J) 
during the impact 
(B) During the impact, A gives impulse J to B 


(C) The coefficient of restitution is 21 


(0) The coefficient of restitution is 5-1 


Space for Rough work 
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4. 


The electric potential decreases uniformly from 120V to 80V as one moves from y-axis 
from y 2 —2 cm to y = +2 cm. Then at origin 


(A) Electric field must be equal 20— (B) Electric field may be equal to 20 
(C) Electric potential must be 100V (D) Electric potential may be 60V 
A conducting ring of radius ‘a’ is rotated about a point О х 5 Р х x 


on its periphery as shown in the figure in a plane 


perpendicular to uniform magnetic field B which exists 
everywhere. The rotation velocity is w, then: 


(A) Vp—Vo> О and va - vo < 0 (B) Vp = Ун > Vo 
(C) Vo > Vp = Va (D) уа- Vp = Vp — Vo 


y 
A reflecting surface is represented by equation Y EE ШЕ А 
T 


ray travelling horizontally becomes vertical after refection. The 
coordinates of the point(s). Where this ray is incident : 


4 m 


(С) уа) (p) 2 ҮЗІ. 


T 


A V-shaped conducting wire is moved insidea х ж 5 
magnetic field as shown in figure. Magnetic 
field is perpendicular to paper inwards. Then : 
(A) Va = Vc 


Space for Rough work 
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The variation of gravitational field 
intensity with distance from the centre 
of a body is shown in the graph from 
which one can conclude that 


For an LCR circuit A 
(А) A and В represent R and Z respectively B 
(B) A and B represent Z and R respectively 

(С) A, В, C and D represent Z, Хі, R and X, respectively 

(D) for о = w’, the phase difference between current and 
voltage becomes zero 


An ideal gas undergoes at thermodynamics cycle as shown in 
figure. Which of the following graphs represents the same cycle? 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


2abxt - a?x? - p?t? 
c? 


positive constants of appropriate dimensions, the speed of the pulse is nb/2a, n = 


1. A travelling pulse is given by f(x, t) = A e| | Where A, a, р, c are 


2. A free particle of mass ‘m’ is confined 
to a region of length L. The de-Broglie 
wave associated with the particle is 


sinusoidal in nature as given in figure 
2р2 


80127 


1/3 2/31 
the energy of the particle is 


n= M. 


3. A concentric spherical volume of inner 
radius a and outer radius 'b' is filled 
with a material of finite conductivity 


specified by з(т)= where А is а 
r 


positive constant of appropriate 
dimensions. 

The outer surface is grounded and the inner surface is maintained at potential Vo. The 
resistance of this configuration is (b-a)/nzA, n= 


4. A rod of length 5m is placed at the edge of a smooth table as B 
shown in figure. It is hit horizontally at point B. If the 
displacement of centre of mass in 1S is 542 m, then the 
angular velocity of the rod is 5n rad/s, n = : (Given : g = 10 


m/s?) 
5. Two consequent plane waves of light of equal amplitude and each of wavelength 
20nx10 т propagating at an angle of ЕБ rad with respect to each other, fall almost 


normally on screen the fringe width (in mm) on the screen is 108/100n, n = 


Space for Rough work 
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A directed beam from a small but = М 
powerful searchlight placed on the 
ground tracks a small plane flying 
horizontally at a fixed height ‘h’ above 
the ground with a uniform velocity V as 0 
shown in figure below. 
уу 


If the searchlight starts rotating with ап instantaneous velocity о at t = 0, when the plane 
was directly overhead, then at a large time t, instantaneous angular velocity w(f) is given 
Wo 


by n : 
4 1+ wet 


An electric dipole is constructed by fixing two circular charged rings, Z 

each of radius a, with an insulating contact, one of these rings has a 

total charge +Q and the other has total charge —Q. If the charge is 4 
distributed uniformly along each ring, the dipole moment about the q 


point of contact will be nQaz/4, n = 


-4 
А dumbbell is placed in water of density p. It is My L » 
observed that by attaching a mass m to the rod, 1 2M, V 
the dumbbell floats with rod horizontal on the 
0--9------0 

surface of water and each sphere exactly half 
submerged as shown in figure. d 

A (pV - 3M) 
The volume of the mass m is negligible the value of length L is nd—— ———-, 

(pV - 2M) 


nz 


A small sphere of mass m and radius r rolls without slipping on the inside a large 
hemisphere of radius R. The axis of symmetry of the hemisphere is vertical. It starts at 
the top from rest. The small sphere will exert a normal force on the hemisphere at its 


bottom equal to nmg, n= 


An electron of mass ‘m’ and charge ‘e’ initially at rest gets accelerated by a constant 
electric field E. The rate of change of De Broglie wavelength of this electron at time ‘t’ is 


E ; where n equals to : 
eE 


Space for Rough work 


НІТ)ЕЕ Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-IV-(Paper-1)-PCM-JEE(Advanced)/15 


Chemistry PART - Il 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


1. The product of the following reaction, 
НЭ/Н,О 2 
О-О-Н 
would be 


(A) P (B) goH 


] 
2. m ‚ Peco _, Product 
Br т (ii) aq. NH,Cl 
2 


The product of above reaction is 


О=С-СН» 1 
(A) (8) A 
Br СОСН; 
І H(OH)CH3 
(0) (0) e 
CH(OH)CH; Cl 


3. When 150 ті of ozonized oxygen was passed through red hot tube, the volume 
increased by 
10 ml then the volume percentage of ozone in the sample is 
(A) 25% (B) 51% 
(C) 13.33% (D) 17.84% 


Space for Rough work 
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The volume of water needed to dissolve 1 mg of PbSO, (Ksp = 1.44 x 10% М?) at 25°C is 
approximately (molar mass of Pb = 207) 


(A) 10 ml (B) 27 ml 
(C) 43 ml (D) 80 ml 
= Barta 5, /Fe/A 
SiMe, 
The product of the reaction (X) will be 
1 Вг 
Т р Т р 
(А) (В) 
Вг SiMe; 
] ] 
TX D Br D 
(C) (D) 
Br 
SiMe; SiMe; 


Which of the following is a salt of sulphurous acid? 
(A) NaHSO, (B) Na?S;05 
(C) Маг5:0в6 (D) Маг5Оз 


Which of the following is/are true for 3-Methyl butanone 

(A) This compound is an isomer of 4-penten-1-—ol 

(B) It may be prepared by acidic На?” catalyzed hydration of 3-methyl-1—butyne 
(C) It may prepared by CrO; oxidation of 2-methyl-2-butanol 

(D) It can not give positive iodoform test. 


In blast furnace a charge of oxide ore, limestone and coke is feed for metallurgical 
extraction of iron. The correct statements regarding the process is/are 

(A) at the top of furnace the reducing agent is CO 

(B) at the top of furnace the reducing agent is C 

(C) at the top of furnace the reducing agent is CO» 

(D) at the bottom of furnace the reducing agent is C 


Space for Rough work 
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9. The correct facts regarding shape and hybridization of complexes [CuCl] and 
[Ni(CN)s]> will be 
(A) both have similarly hybridized states on central metal ion 
(B) both have different shapes 
(C) both have different hybridized states on central metal ion 
(D) both have similar shapes 


10. On the basis of following graphs between volumes of gas adsorbed and pressure of gas 
Ус) Vicclg) 
I II 
P(torr) — P(torr) ——> 
which of the following is/are correct ? 
(A) graph | is of chemisorption (B) graph Il is of physiosorption 
(C) graph Il is of chemisorption (D) graph | is of physiosorption 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. А— © , BT — 9" , yellow solution ———> Blue solution. 
H,80, 2. H,O; 


(red vapours) 
The blue colour obtained at the end of reaction is due to salt formation. The oxidation 
number of the metal in the salt is 


2. Find the quantum numbers of the excited state of electrons in He* ion which on transition 
to ground state and first excited state emit two photons of wavelengths, 30.4 nm and 
108.5 nm respectively. (Ru = 1.09678 х 10’ m^) 


3. Electron is now a day considered as probability wave function with quantized angular 
momentum and energy. The angular momentum of e in 1s orbital is. 


4. The number of atomic orbitals involved in the hybridization at central metal ion of 
Ks3[Fe(CN)g] are 


5. In an acidic buffer the ratio [acid]/[salt] is 0.5. If the concentration of acid make twice of its 
initial value then what is value of 10ApH. [log 2 = 0.3] 


Space for Rough work 
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How many stereoisomers are obtained on complete hydrogenation of —CH, ? 


СН» 


20 ml solution containing mixture of NaOH ала NaCO; require 60 ml of 0.5 М HSO; for 
the end point using phenolphthalein as indicator. After this when same solution was 
titrated using methyl orange indicator. A further 20 ml of 0.5 М H?SO, was needed for the 
second end point. Calculate the molarity of NaOH. 


A solution containing 2.68x 10 “то! of A” ions requires 1.61x10°mol of MnO; for the 


complete oxidation of А"" to AO, in acidic medium. What is the value of n? 


0.15 mole of pyridinium chloride has been added into 500cm? of 0.2M pyridine solution. 
What is the pH of the resulting solution assuming no change in volume. (Ky for 
pyridine —1.5x 10?) 


A solution of 6.2 g ethylene glycol in 55 g H,O is cooled to -3.72°C . What is the weight 
(in grams) of the ice separated from the solution? 
(К:Н,О = 1.86kmole ко) 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


If curve A = (z :[z -3|« [z 3| 2 8], where В = ([z:[z-3| - kJ, К eR* touches A internally 
and C ={z:\z 3|-|z 3|-4) , then 


(A) B also touches C internally (B) A and C intersect orthogonally 
(C) ke {1} (D) 1<k<2 

If f(x) is a polynomial of degree three with leading coefficient as unity such that 

f(1) = 1; ҚЗ) = 9 and f'(1) = 2, then 


Қх) = 2x has at least one root between (1, 3) 
"(x) = 2 has at least one root between (1, 7/3) 
roduct of roots of f(x) - 0 is 4 

um of root of f(x) = 0 is З 


9our 
о © 


The inequality sin | 2 |> 0 may represent, where 2 is complex number 

(A) an interior region of circle where centre is origin апа whose radius is л 

(B) a parabola whose vertex in (0, 0) 

(C) a region between two concentric circles cantered at (0, 0) and having radii 2x and 
Зл 

(D) an ellipse of semi axes are x and 2x 


A straight line touches the rectangular hyperbola 9x? -9y? – 8 and parabola y? = 32x 
then equation of line is (are) 

(A) 9x -3y -820 (B) 9x -3y - 820 

(C) 9x +3у - 820 (D) 9x -3y - 820 


Which of the following is true about matrix? 
(A) if A is a non-singular square matrix of order nxn and kis scalar (k,n) = (0, 1) then 


| adj(kA) | is equal to К”” | A [^^ 
(B) let A and B be 3x3 order matrices. If | A|2 0, AB = Oand AC = О then В = С 


(C) A and B are two square matrixes of order nxn such that AB = Oand Ais non- 
singular then B must be null matrix 

(D) if AB is non-singular and A, B are square matrixes. Then A and B both must be 
non-singular matrices 


Space for rough work 
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6 


For a given parabola y? = 4ax, two variable chords PQ and RS at right angles are drawn 
through the fixed point A(x1, y1) inside the parabola, making variable angles Ө and a with 


x-axis. If r4, r2, ra, r4 are distances of P, Q, R and 5 from A, then the value of ele 2 


lbs. teks 
(A) independent of 0 (B) independent of a 

(C) depends upon both 0 and a (D) is a constant 

Consider the equation tan (5r cos Ө) = cot (5r sin Ө) for Ө є (0, 2x), then 

(A) number of real solution is 28 (B) number of real solution is 14 

(С) sin 0 + cos 0 = а (D) sin Ө — cos Ө = a 


A is non singular square matrix of (nxn) such that А? = —A , then det (adj (А”)) is 


(A) 1, if n is even (B) —1, if n is odd 
(C) 1 if n is odd (D) -1 if nis even 
Which of the following when simplified reduces to unity? 
(A) logs logz; 1004 64 (В) 210018 (v2 2; 78) 
2 
(С) log, 410 +log, EJ (D) -log z „(42 +1) 
dx 1 +1 { 
If = — tan~ (3tanx)+c , then the value of p sin x + г cos x can be 
ыы ттт 12 ) p 
6 
A) -= (B) 45 
(A) ae 
(С) 6/5 (D) -4 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


2. 


If (х-а)х-а?)<0 has exactly one integral solution of x for a є Г, then a possible 
integral value of x is 


If | z, -1|- 1and |z, —41|= 1, then the difference between maximum and minimum values 
of |2,-2; | is 


Space for rough work 
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Two points А and B lie on the симе y =x? such that OA.i=1,OB. |-4, where О is 
origin and A and B lies in first and second quadrant respectively. Then OA.OB equals 


1-ар 


is 


ЇГ 109,45 175 = a, log,7,, 875 =b , then the value of 


A circular section is formed by a thread of fixed length then 
maximum area of section formed by thread 


: isequalto 0 
maximum area of rectange formed by thread 


For all positive real number x and y, such that x + y = 1, the maximum value of 
36 (xy + xy*) is 


The number of solutions (x,y,z) to the system of equations 
х-2у-42-9 
4yz + 2xz+ xy =13 
xyz =3 

such that at least two of x, y, з аге іпіедегѕ іѕ _ 


If number of points common between || х|-1у|-1 and 2a|x|ly|/+1=2|x|+aly| are 8 
then value of За (where а < 1) is 


The value of the expression 


lim [(8y + 3) (y +1) (y +2) (y +3) (2y +3) (4y +5) (2y 4 71” 2y is of the form =. 


Then the value А (where [.] denotes the greatest integer function), is 


If the number of the positive integral solutions of the equation Н = E is n, then 3 is 


(where [.] denotes the greatest integer function) 


Space for rough work 
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z | FIIT) EE JEE(Advanced)-2015 
© 
8 
6 
$ ANSWERS, HINTS & SOLUTIONS 
Ш CRT - IV 
3 (Paper-1) 
: 
e Q. No. | PHYSICS CHEMISTRY MATHEMATICS 
с 
Е 1. A,B,C C А,В,С 
В 2. А, B, C, D р А,В 
E 3. B,C с А,С 
? 4. B,C B B,C 
Ф 
o 
5 5. B, D A A, C, D 
т 6. B,D D A,B, D 
5 7 А,С,р А,В B,C 
e 
z 8. A,B,C A,D А,С 
Е 
5 9 с,р B.C B, D 
5 10 А,В А,В A, B, D 
с 
о 
S 1 2 6 3 
5, 2 3 5 4 
Ф 
15 
E 3 4 0 2 
5 4 6 6 5 
2 
E 5 5 3 1 
2 6. 1 3 3 
Ф 
5 7 8 1 5 
o 
ш 
ш 8 2 2 2 
Е 
Б 9 2 5 3 
2) 
10 2 5 8 
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Physics PART - | 


SECTION – A 
1. [Рах is independent of path. 
2. A, B, C, D 
m bs WS 
Energy received at photo sensitive surface per unit time = аа? 
TU 


-. number of photons = energy per unit time + energy of a photon. 


3. Conservation of momentum and impulse momentum theorem [Fat = AP 


8. g 2 205828 


е 
inside R? 


_ Gm, 


9. For RLC circuit 


Z= AR* +(x, sx 
Х, = oL 


riti 
~ oC 


Аб-о-о, Хі-Хс->2-В 


Xc 


Hence phase difference between current and voltage = 0 


—  ——— — —— M ÁÁ— MM án ÁMÀ 
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SECTION - C 


4. Usm 75m/s 

So impulse - 5m, 
2 

5m f = me, о 

2 12 


" V E vh 
7 үзу (һ?+у2? 
(i 5 | | ) 
Put Lo 
h 
get n = 1 
b= (92а)2 
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8.5 (уғаУ dv =(3m+m)g 
ty = 0 


L L 
3mg—+mgd = dv— 
ogee 2 
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Chemistry PART - II 
SECTION - A 

CH; CH; CH; 

ÓH / HO -- 
(тазы = No) OH O 
OH 
Hemiketal 
2. Aryl chlorides do not form Grignard reagents in ether and THF is necessary as solvent, while aryl 


bromide and iodide readily react in ether solution. 
The aqueous NH4CI is used to prevent the possibility of dehydration of alcohol which might occur 


if acid is used. 
1 1 1 
CH; – шаал 
NH,CI 
E ни СН - СН; СН - СН; 
OMgBr OH 
3. Let x ml ozone be present in 150 ml of ozonized oxygen. 

203 heated ЗО: 

x ml 3/2 x ml 

Increasement in volume due to decomposition of ozone = 0.5 x= 10 ml 


х = 20 ті 
х 100 = 13.33% 


Therefore, percentage of ozone in ozonized oxygen = = 


4. Solubility of Рр5О, = |К. = v1 44x10? =1.2x 10^ M 


Solubility of PbSQor, = 1.2 x 10 ^ х 303 x 10? = 36.36 mg litre 


Volume of water needed to dissolve 1 mg of PbSO, = ae = 27.5 ml 
5. Тһе reaction is known as bromodesilylation. 
6. Sulphurous acid is actually aqueous solution of SO; 
2NaOH + SO; ——> NasSO3 + HO 
8. Both C and CO act as reducing agent. Being gas CO reduction is achieved at the top of furnace 
at lower temperature of 250°C. 
3 
9. [CuCls]?- is d,sp hybridized and trigonal bipyramidal in shape while [Ni(CN)s]* is d. өр? 
hybridized апа square pyramidal іп shape. 
10. As chemisorption is monolayer phenomenon while physiosorption is multilayered adsorption. 
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SECTION - C 
1. K5Cr;05; + H2SO4 + СІ —— СОЭСІ, ILITBOH S. Na3;CrO, CUBE y Ма>Сі>Оҙ 
(А) (В) (yellow) |но, 


blue colour of СтО; 


2 1-88Ї-1 
A n hs 


For пі = 1, п= ? 


1 -1.09678x10' x 4| 4- 
30.4x 10? 1 


“ П = 2 
For n, = 2 (first excited state), n» =? 


1 
108.5 x10? 
n2-25 


3. L- (641) x 
Л 


as for 1 s orbital / 20 ..L=0 


= 1.09678 x 10" “2-3 
2 ns 


4. This octahedral complex involve d’sp® hybridization which is hybrid of 6 atomic orbitals. 
5. pH = pKa+ jocis 
[^] 
pH = pK, + log 2 


[S] , 


now acid added so that —— = 


[A] 


pH’ = pK, + log 1 
pH’ = pKa 
АРН = pK, + log 2 -pKa 
= log 2 = 0.3 
10 ApH = 3. 
6 СН» СНз H3C 
: Н, 3H, /Ni + 3 
Н Н Н 
СН: Н | | СН» CH; 


meso enantiomers 
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x mmole NaOH 
Let the 20 ml alkali solution | 


y m mole Na,CO, 


Using phenolphthalein indicator 
nf of NaOH = 1 
nf of Na2CO0; = 1 
No. of meq. of base = 1 x x +1 ху=х + у 
Мес. of acid = 60 x 0.5 = 30 
Мес. of acid = Мед. base 
X+y=30 
using methylorange indicator 
No. of meq. of base Na2COs = 1 x y = 4 
Мес. of acid = 20 x 0.5 = 10 
y=10 
x = 20 
20 


Molarity of NaOH = — = 1 
20 


MnO; —oMn* ___ n- factor = 5 
Equivalents of MnO, =1.61x10°x5=8.05x10° 
Equivalents of A"* =8.05x10° 


N -factor of AO; -5-п 2. (5 -п)х2.68х10° 28.05x10? 
5-п= 3 п=2 
[Pyridinium Chloride] = Le -03М [Pyridine] = 0.2M 
A mixture of pyridine and its salt pyridinium chloride forms a basic buffer and therefore 
Salt] 
ОН = -logK, +lo | 
p 9% 9 вазе] 
Ж 0.30 -9 
pOH = -log(1.5x10 )+ 00) рОН = -log1.5 -log10 ? + 1091.5 
pOH = 9 рН = 14-9 рН = 5 
6.2 

No of mole of solute (n, ) = = = 0.1 ATf = Kf xm 
3.72 = 1.86 x 0:151000 ТТТ MOOS л A 

Wa 3.72 


W, =50 
Weight of ice separated from solution = 55 – 50 = 5 grams 
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Mathematics PART - Ш 
ЅЕСТІОМ – А 
1. Con-focal conics; therefore orthogonal intersection and circle touches at vertices 
2. у f(x) - x? = (x -1)?(x-3) 
3. біп |2|>0 


|2 |е (0,x) or (2л, Зл) or (4л, 5л) 
= 0 <4|2 |< л, 2л <| 7 |< Зл soon 


4. Let equation be y = тх «c since it touches the hyperbola c? = sm -1) 


Also it touches the parabola y? = 32x, we get c -2 


= тё 0) = (m^ -9) (m +8)=0>m+3 с-+5 


Requires equation are 9x -3y +8 =0, 9x+3y+8=0 


5. | adj(kA) [=| kA |" 1=k" | A |" (A) is correct 
(B) Order of C is unknown. Order of C not necessarily 3 x З hence В, C need not be equal 
-. (B) is incorrect 
Since AB = O and A is non-singular 
=> A (АВ) = АО = 1В=05В=0 
(С) is correct 
Now | AB |#0 >| A |+ 0 and |B|#0 
-. A an B both are non-singular 
— (D) is correct 


6. Let two perpendicular chords through А(х;, yi) be PQ P 2.4 
and RS У = 4ax 
Equation of РО is X = Y 7X1 =r 

cos0 51190 


Where tan 0 = slope of PQ 

Any point on this line may be taken as 
(x; +r cos Ө, y; r sin Ө) 

As the point lies on y? = 4ax, 

^. (у, +510)? = 4a(x, +гсоѕ0) 


= г? sin? 0 + 2y; ѕіпӨг – 4асоѕ0г + у? - 4ax, = 0 


ou, tct) 
UPS біп? Ө 
246 yr -4ax,) 
Similarly rar, = — where tan a = slope of RS 
sinf a 


Since PQ is perpendicular to RS, 
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га = 90 + 00r 0-90 
In either case; sin? о = cos? 0 

1 1 sin? @+cos*0 1 
Now = = 


+ = = which is constant 
Hio faf, (y? -4ax,) (y? 2 4ax, ) 


Since tan (5r cos Ө) = cot (5r sin Ө) 


Or sin + cos 0 = FT n el 


20-1 cx c 
12 -| —— | <n <| —— 


2 2 
Hence total number of solution is 14 


А? =-A > |АЁ =-|A| if nis odd 


= |А|--1, A’ adj А" - |A^|I 
= (АМ |Adj A"| - |o" 
> |Adj A^|- 1 


Similarly when n is even |A| = 1 


= [Adj A^| - 1 


logs 1007 1094 64 = —1 
210016 (у? + V8) = log, 2 (V2 « 2/2) = log, (342) -1 


log, 410 +109, (2) = log, (м0, x - log, (242) 2. 3 


-104 z (м2 +1) =1 


ах 1 E" 
=—tan (8tanx)+c 
Їл 12 

2 
| 580 X -dx (p tan x = t, p sec’ x dx = dt) 


p^ tan? x +r? 


| a m : ан | Цэс - Таваг PM + 
p-t°+r° pr r pr r 


р 
r 
2. 6 < 6 sin x + 2 cos x < 6 when sin x = +1 


7 pr= 12, —-=3 >p=6,r=2 


SECTION - C 
When a= 2,х = З 


Centres аге (0, 4), (1, 0) and radii аге each unity 
= The shortest distance = distance b/w centres — (sum of radii) = 417 -2 


Maximum distance = distance b/w centres + (sum of radii) = 4/17 + 2 
-. Diff. = 4 
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3. Let OA=x,i+x?j ,OB=x,i+ х2} 
OAi-12 xj.i-x2j.i-1 
ээс эхэл 
ОВ.|-4-(хА-х2),-4 
—x$-42x,--2 (с: B lies in II quad.) 
OA.OB = (i+ j).(-2i- 4j) =-2+4 - 2 


4. 175 25? 7,245 2 5.7?, 875 =5°7, 1715 = 5.7? 
Let a = 1095, В =log7 
Ше 000175 20-р 
109245 о-2р 
_ 109875  3a-«p 


1091715 | a «3p 
i-ab (0 +28) (a +38) (2a +f) (За +B) 
a-b (20+ В) (a +38) (о +28) (За + В) 


 5(p^-a?) _ 
5. Let length = radius of sector =r , angle = 0 
Ө-2-2 
r 
1 1 5f¢-2r\ 1 2 
А -—r0- -—|r-2r 
prem gr (5) Hea) í 
2 
CA e LN poe, Моб 
dr 2 4 2 


A max = 5 (4r—2r) =r? Su /16 
ү e 
Max. area of rectangle = (4) і 


8. Shown іп the figure 


28. 


= 1<—<!+1,1< n 1-1, Solution is possible only when 111<91--9 


E 
9 
EE 

2 


4 
Total number of solution У (9 – 21) –1 = 24 
1-0 
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FIITJEE JEE (Advanced), 2015 
CONCEPT RECAPITULATION TEST - IV 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 180 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have one correct answer. 
Each question carries +3 marks for correct answer and - 1 mark for wrong answer. 


Section-A (11 to 16) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 - 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (A), (B), (C), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” mor 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal К тог" 

Avogadro's Number Na = 6.023 x 10? 

Planck’s constant h - 6.625 х 10“ J.s 

6.625 x 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10 7" kg 

1eV = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART -| 


SECTION – A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


Electrons in a sample of gas containing hydrogen like atom (Z = 3) are in fourth excited 
state. When photons emitted only due to transition from third excited state to second 
excited state are incident on a metal plate photoelectrons are ejected. The stopping 
potential for these photoelectrons is 3.95 eV. Now, if only photons emitted due to 
transition from fourth excited state to third excited state are incident on the same metal 
plate, the stopping potential for the emitted photoelectrons will be approximately equal to: 


(A) 0.85 eV (B) 0.75 eV 
(C) 0.65 eV (D) None of these 
The coefficient of friction between block A of mass m4 = 5 A| m >F 


kg and block B of mass mọ = 10 kg is р = 0.5. There is по р т L »300N 


friction force between block B and fixed horizontal 

surface. A force of 300 М acts on block B in horizontal Fixed horizontal surface 
direction and a horizontal force of magnitude F acts on 

block A as shown, both towards right. Initially there is no 

relative motion between the blocks. The minimum value of 

F such that relative motion starts between A and B is: 

(A) 200N (B) 187.5N 

(C) 150 N (D) 0 


A proton moves in the positive z-direction after being accelerated from rest through a 
potential difference V. The proton then passes through a region with a uniform electric 
field E in the positive x-direction and a uniform magnetic field B in the positive y-direction, 
but the proton's trajectory is not affected. If the experiment were repeated using a 
potential difference of 2V, the proton would then be: 

(A) deflected in positive x-direction (B) deflected in negative x-direction 

(C) deflected in positive y-direction (D) deflected in negative y-direction 


Space for Rough work 
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4. In the circuit shown initially both keys 
are open and capacitance of both 
capacitors is 1 uF. Charges on each 
capacitor are as shown. Now both the 
keys kq апа Ко are simultaneously 


closed. Just after closure of both keys, 
the current through resistance А2 is: 


(A) 1 ampere (B) 0.5 ampere 
(C) 1.5 ampere (D) zero 
5. A negative point charge is brought near 


an uncharged solid dielectric sphere. 
Positive induced charges appear on the 
side of the sphere nearest to the point |-е--е--е-------- ---- 


charge, negative induced charges оп the "ER 
opposite side. A, B and C are three points ча 
on diameter of the sphere that also 
passes through the point charge. fixed dielectric sphere 
Comparing only at points A, B and C on 
the dielectric sphere, the potential is: 
(A) Largest at C (B) Largest at A 
(C) Largest at B (D) The same every where 
6. A uniform thin, rod AB of length L and mass т is undergoing fixed axis rotation about end 


A, such that end A remains stationary as shown. The kinetic energy of section AP of rod 
is equal to kinetic energy of section BP of rod at an instant. Then the ratio of length AP 


and length AB, that is, 25, 
АВ 


Space for Rough work 
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In displacement method, the distance between object and screen is 96 cm. The ratio of 

length of two images formed by a convex lens placed between them is 4: 

(A) Ratio of the length of object to the length of shorter image is 2. 

(B) Distance between the two positions of the lens is 40 cm. 

(C) Focal length of the lens is 64 cm. 

(D) When the shorter image is formed, distance of the lens from the shorter image is 
64 cm. 


An unstable radioactive element A decays into a unstable daughter element B which in 
turn decays into stable grand-daughter element C. At time t = 0, the element A consists 
of No atoms while number of atoms of element B and element C are zero. The decay 
constant à of А and В are same. Based on this situation choose the incorrect statement 
from the following: 
(A) At the instant activity of element B is zero, the number of atoms of element B are 
maximum. 
(B) The maximum number of atoms of element B present at any moment is less than 
No 
2 
(C) At the instant activity of element B is maximum, the activity of element A and element 
B are equal. 
(D) The activity of stable element C increases with time. 


Which of the following statements is/are incorrect: 

(A) A positively charged particle having non-zero initial velocity may move from region of 
lower electric potential towards region of higher electric potential. 

(B) Whenever a charged solid conductor is grounded, the net charge on conductor must 
become zero. 

(C) Even though the plates of a parallel plate capacitor are oppositely charged, the net 
electrostatic potential energy stored inside the capacitor is positive. 

(D) As the inter-plate distance of a parallel plate capacitor is slowly reduced to half its 
initial value, the electric field inside the capacitor may remain same. 
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10. Which of the following statements is/are correct: 
(A) If distance x between two particles at any time t is increasing then the distance 


between particles will be least if and only if x- 0. 


(B) For a particle moving with constant acceleration, the rate of change of speed with 
time must be a constant. 

(C) The magnitude of average velocity of a particle moving along a straight line between 
time t = 0 to t= T may be greater than speed of particle at time f= T. 

(D) Several stone are projected from top of a tower with same speeds but at different 
angles of projection. The velocities of all these stone just before reaching the ground 
are equal. 


Comprehension type (Only One Option Correct) 
This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions 


relate to the three paragraphs with two questions on each paragraph. Each question has only 
one correct answer among the four given options (A), (B), (C) and (D). 


Paragraph for Questions 11 & 12 
A variable force F = at is acting on block of mass 'm' 
at an angle 0 with horizontal as shown. 
1 


(given m = 1 kg, a = 3 N/sec, Ug = 0.75, ру = 3' sin 
53 = 5). Give answer of following. Rough 
11. Minimum time after which block starts moving: 
(A) 1 sec 
(B) 2 sec 
(C) 3 sec 
(D) Data insufficient as о is not mentioned 
12. Speed of block when it leaves the horizontal surface for 0 = 37° approximately: 
(A) 20 m/s (B) 25 m/s 
(C) 28 m/s (D) 26 m/s 
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Paragraph for Questions 13 & 14 


In the shown AC, L-C-R series circuit reading 
of ideal voltmeter V4 and V3 are 300 volt each 
and reading of hot wire ammeter A is 10 amp 
then give the answer of followings. 


(200 volt, 50 hz) 


13. Reading of V^ will be: 


(A) 600 volt (B) 300 volt 
(C) 400 volt (D) 200 volt 
14. Value of resistance 'R' will be: 
(A) 100 (B) 200 
(C) 300 (D) data insufficient 


Paragraph for Questions 15 & 16 


A particle of mass 'm' is moving in horizontal 
circle inside a smooth inverted vertical cone 
above height '^' from apex. Half angle of cone 
is ‘8’ then give the answer of following. 


15. Normal force by surface of cone is : 
(A) mg cos 8 (B) mg sec 0 
(С) mg sin Ө (D) mg cosec 0 
16. Time period of one revolution if Ө increases keeping 'h' constant : 
(A) will remain same (B) will decrease 
(C) will increase (D) increase then decrease 
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(Matching List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The 
codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the statements from List | with those in List Il and select the correct answer using 
the code given below the lists. 
List-l 115141 
(P) | Floating of a block in liquid (1) | Work energy theorem 
(Q) | The expression for buoyantforce |(2) | Mass conservation 
(R) | Equation of continuity (3) | Equilibrium of a body 
(S) | Bernoulli's theorem (4) | Archimedes principle 
P Q R S 

(A) 1 2 3 4 

(B) 2 1 4 3 

(C) 4 1 3 2 

(D) 3 4 2 1 
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Consider an arrangement shown in the figure. 
The rod of mass 3m is constrained to move in 
the vertical direction only. The wedge of 4m 
moves in the horizontal direction. The slider S 
of mass 2m moves on a fixed horizontal rod. At 
a particular instant system is released and the 
string connecting the slider S to the making 
angle 60° with the rod. (Neglect friction 
everywhere) Match the statements from List | 
with those in List Il and select the correct 
answer using the code given below the lists. 


List- | 
e If net force on the block of m at this instant is song, ШІ 
then a= 
Qi If net force on the wedge is soma , then b= (ar 


(R) @ 12 
If contact force between wedge and rod is 2220 


then с = 
(5) | If tension in the string between blocks having mass т | (4) | 8 
and 2m is aiding , thend = 
P Q R 5 
(А) 1 2 3 4 
(B) 2 4 4 3 
(C) 4 1 3 2 
(D) 3 4 1 2 
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19. A source of sound, emitting frequency of 3000 Hz, moving towards a stationary reflecting 
wall with speed 50 m/s. There are four observers A, B, C and D as shown in the figure. 
(Detectors A & C are at rest and detectors B & D are moving with speed 10 m/s towards 
right. Speed of sound is 350 m/s) Match the statements from List | with those in List Il 
and select the correct answer using the code given below the lists. 


Vo = 10 m/s 
— 


K^ Aoures of A P Stationary 
wall 


[Rest] [Rest d иии 
List-| contains detectors апа List-Il contains the beat frequency observed by the 
detectors. Match the List-l with List-ll. 


List-l 11511 

(P) | Detector A (1) | 200 Hz 
(О) | Detector B (2) | Zero 
(R) | Detector C (3) | 900 Hz 
(S) | Detector D (4) | 875 Hz 

P Q R 5 
(А) 1 2 3 4 
(В) 2 1 4 3 
(С) 4 1 3 2 
(D) 3 4 1 2 
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20. 


11 


A semi circular disc of mass M and 
radius R with linear charge density à 
on its curved circumference is hinged 
at its centre and placed in a uniform 
electric field as shown in the figure 


AITS-CRT-IV-(Paper-2)-PCM-JEE(Advanced)/15 


--------5--------- 
--!----23------- 
————À 
——— чонын 


Match the statements from List | with those in List Il and select the correct answer using 


the code given below the lists. 


List – 1 List - Il 
(P) | The net force acting on the ring is (1) M 
AE 
(Q) |If the ring is slightly rotated about O and | (2) nRAE 
released, find its time period of oscillation 
(R) | The work done by an external agency to rotate | (3) Ж, 
it through an angle a is 5% R 
Magnitude of electric field at ‘O’ will be 4 
(S) () | даг Ө 
Р О R 5 
(А) 1 2 3 4 
(B) 2 4 1 3 
(C) 2 1 4 3 
(D) 3 4 1 2 
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Chemistry PART - Il 


SECTION - A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


The solution of weak acid Н-М:О; decomposes spontaneously at room temperature. The 
gaseous product obtained is 

(A) NO (B) N20 

(С) N2 (D) NO? 


The correct statement for different solvents at constant temperature is 
(A) The higher is the molar mass of solvent larger is Kp. 

(B) The higher is the molar mass of solvent smaller is K». 

(С) The higher is the molar mass of solvent larger is Кү. 

(D) The higher is the molar mass of solvent smaller is K;. 


The incorrect statement amongst the following is? 

(A) Black phosphorous is thermodynamically most stable allotrope of phosphorous 

(B) Fe(III) is thermodynamically more stable than Fe(II) 

(C) Graphite is thermodynamically more stable than diamond 

(D) White phosphorous is kinetically least stable allotrope of phosphorous and so is 
graphite in comparison to diamond 
(Note: All comparisons are in their respective standard states) 


A certain amount of N2O,(g) is enclosed in a closed container at 127°C when following 
equilibrium got set up at a total pressure of 10 atm. 
М204(0) == 2NO»(g) 


If the concentration of NO,(g) in the equilibrium mixture be 8 х 10° ppm, ће К, 
(in mol L~) for the above reaction at 127°C is equal to 

(A) 3.189 (B) 2.051 

(C) 0.974 (D) 1.842 


A metal M and its compounds can give the following observable changes in sequence of 
reactions. 


M. di reg dil En ТЕНК Бағым HS bn 


HNO, | solution NaOH "| ppt NaOH | solution ppt 
The metal M is 
(A) Mg (B) Pb 
(C) Zn (D) Sn 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


13 
AITS-CRT-IV-(Paper-2)-PCM-JEE(Advanced)/15 


What is not correct about E,CB reaction? 

(A) Mechanism is followed when substrate is having excessive acidic proton while 
leaving group is a bad leaving group 

(B) the rds is unimolecular and the intermediate is carbanionic 

(C) the overall order of reaction is one 

(D) the rate law of the reaction is as follows: 


2 
Rate = Бі where 5 is the substrate and В із the base 


Ғе2Оз() + 3CO(g, 1 atm) —> 2F ee) + 3CO» (g, 1 atm), Абж--- 10 kJ 
The AG for the reaction 

2Fes) + ЗСО» (0,2 айт)-->Ғе>Озг) + ЗСО (9, 20 atm) 

at the temperature 25°C is equal to 

(A) +17.11 kJ (В)-7.11 kJ 

(C) +27.11 kJ (D) — 5.70 kJ 


Consider the following alcohols: 


СН,ОН СН,ОН СН,ОН СН,ОН 
$ ON Ё L Br $ 


I П Ш IV 


The order of decreasing reactivities of these alcohols towards substitution with HBr is: 
(A) ЇЇ» 1» IV » II (B) III » 1» Il» IV 
(€) 1» III » IV » II (D) 1» Ш> IL» IV 


Which of the following is a pyrosilicate. 
(А)5с,5і,О, (B) Zn,SiO, 
(С) Ca,Si40, (D) Ве; ALSi,O,, 


Boric acid is a weak acid but it behaves as a strong acid in presence of 
(A) Glycerol (B) Borazole 
(C) FeCl, (D) AICI, 
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Comprehension Type 


This section contains 3 paragraphs each describing theory, experiment, data etc. Six questions 
relate to four paragraphs with two questions on each paragraph. Each question of a paragraph 
has only one correct answer among the four choices (A), (B), (C) and (D). 


Paragraph for Question Nos. 11 to 12 


Bro Ic. KOH Вг: / ССІ, 
C5Hi9 (X) — —— д alc. KOH/A, ы 2 B ——+C 
light 
E 
Е » NaNH2(excess) 
sy 
D 
E F Soluble in НО 
О 
Y 
G 


МаМН, (excess) 
Na5C49Hg (Н) 
X is a saturated hydrocarbon which gives only one monobromination product: 


11. What is correct about D? 
(A) D is an alkadiene 
(B) D is an alkyne 
(C) D is an aromatic ionic compound 
(D) D can exist as two stereo isomeric forms 


12. ‘P’ is: 
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Paragraph for Question Nos. 13 to 14 


In coordination chemistry there are a variety of methods applied to find out the structures of 
complexes. One method involves treating the complex with known reagent and from the nature of 
reaction, the formula of the complex can be predicted. An isomer of the complex 
Со(еп) (Н:О)С15Вг, on reaction with concentrated H2SO, (dehydrating agent) suffers loss іп 
weight and on reaction with AgNO; solution it gives a white precipitate which is soluble in 
NHs(aq). 


13. 


The correct formula of the complex is 
(A) [CoCIBr(en);]H2O (B) [CoCI(en)£(H2O)]BrCI 
(С) [CoBr(en);(H2O)]Cl; (D) [CoBrCl(en);]CI.H20 


If one mole of original complex is treated with excess Pb(NO3); solution, then the number 
of moles of white precipitate formed under cold conditions will be 

(A) 0.5 (B) 1.0 

(C) 0.0 (D) 3.0 
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Paragraph for Question Nos. 15 to 16 


Two identical bulbs contain an excess of solid A (volatile) and solid B (non-volatile) respectively. 


At 25°C equilibrium gets established as shown above. At equilibrium; total pressure inside both 
bulbs is 10 mm whereas partial pressure of H2S inside bulb | & Il is 4 and 5 mm of Hg 
respectively. 


Equilibria shown for bulb —I is a mix of Equilibrium shown for bulb —II 
Decomosition Decomosition 
A Po) “Нүд B = Q5 + jS, 


Sublimation 
А.) А 


(9) 


15. If some A(g) is removed from bulb—l at equilibrium: 
(A) decomposition equilibrium will shift forward 
(B) sublimation equilibrium will shift forward 
(C) both decomposition and sublimation equilibrium will shift forward 
(D) no change will happen in the state of equilibrium 


16. If a mixture of excess solids A & B is kept at 25°C in a sealed container, the pressure 
developed inside the container at equilibrium will be: 
(A) 2.5 mm of Hg (B) 3.9 mm of Hg 
(C) 14.8 mm of Hg (D) 8.4 mm of Hg 
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(Matching List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The 
codes for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the following:- 
1151 List -ll 
(Binary liquid mixture in (method used for separation) 
ether) 
(P) | Aniline + N-methyl aniline (1) | (i) addition of [Ag(NH3)2]* 
(ii) filtration 
(iii) treating precipitate with dil HCI 
(Q) | Phthalimide + benzyl amine (2) | (i) addition of С6Н,5О:01 & aq NaOH 
(ii) Treating aqueous layer with dil НСІ, con. 
НСІ апа Distilled over NaOH 
(R) | 1-propanol + propanone (3) | (i) addition of NaOH 
(ii) treating aqueous layer with НСІ 
(S) | 1-Butyne + 2-butyne (4) | (i) addition of saturated NaHSO3 
(ii) filtration 
(iii) heating precipitate with dil НСІ 
P Q R S 
(A) 3 2 4 1 
(B) 4 3 2 1 
(C) 2 3 4 1 
(D) 3 4 2 1 
18. Match the following: 
List - I List — Il 
(Nature of oxide product) 
(P) | NH,NO, — ч” 5 (1) | Acidic & diamagnetic 
(Q) | NH, +0, — (2) | Acidic & paramagnetic 
(R) | Cu шээг = (3) | Neutral & paramagnetic 
Conc) 
(S) НМО, --20г-, (4) | Neutral & diamagnetic 
РОК 5 
(А) 1 2 3 4 
(B)3 4 1 2 
(С)4 2 1 3 
(D)4 3 2 1 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18 
AITS-CRT-IV-(Paper-2)-PCM-JEE(Advanced)/15 


19. Match the column. 
List- I List — 11 
(P) | СН:-СОСН:СООС.Нт (1) | Gives positive iodoform test. 
(О) | CH3CH?2CH?2CHO (2) | Gives 2, 4-DNP derivative. 
(R) | СНЗСН(ОН)СН-СН; (3) | Decolourises Baeyer's reagent. 
(S) | C2H5OC(CH3)- CH; (4) | Do not give positive iodoform test. 
(5) | Can not show tautomerism. 
P Q R S 
(^) 2,4 2,4 3,5 4,5 
(B) 2,4 4 1,5 3,4 
(C) 2,4 2,4 1,3,5 3,4,5 
(D) 2,4 2 1,3,5 4,5 
20. Match the following: 
List - I List - Il 
(Р) | Plot of log tj? vs log [Ao] is a straight line with a slope | (1) | Zero order 
of ‘-1’ 
(О) | Plot of log ty vs log [Ao] is a straight line with a slope | (2) | 2" order 
of ‘1’ 
(R) | Plot of log K, vs 1/T is a straight line with a negative | (3) АН? is negative 
slope 
(S) | Plot of log Кр vs 1/T is a straight line with a positive | (4) | AH" is positive 
slope 
РО R 5 
(А) 1 2 3 4 
(В) 2 1 3 4 
(C)1 2 4 3 
(D)2 1 4 3 
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Mathematics PART - Ш 


SECTION - A 
(Only One Option Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1 If f ч. ТТТ 
- and х-0 is point of maxima, then 
(x) (a? - 2a) + (b^ - 2)x, х<0 : SP i 
(A) a e (0, 2) for b е(-/2, 42| (B) a e [0, 2] for beR-[-V2, V2 | 
(C) a e (0, 2} for b eR-(v2, v2) (D) acR-(0, 2) for b eR-|-J2, V2 | 
2: If P, -1--сов2770- іп2770 and Q, = 1«tan2" !0 such that 
(Р,О, ) (РӘ, )х......... (Р.О, 1) =1, then Ө may be 
Tt Tt 
A е4 (8) 556 
c) Z D) = 
(€) 33 e 31 
3. If h(x) 2 f(x) g(1-x) is an increasing function from (0, œ) to [0, œ) such that 
е х) = f"(x) and f'(0) 20, then 
g'(1-x)x0 for x 20 (B) g'(1-x)20 for x 20 
s. '(1-x)x0 for x x0 (D) g'(1-x)20 for x «0 
h'(x)-h"(1 
4. If f(x) =х+1, 9 (х)-х"-х-1 and g(f(x)) =h(x), then ип)" O is equal to 
x Х- 
(A) 2 (B)4 
(C) 1 (D) 8 
5. If f(x) = ќапх + tan? xtan2x and g(n) = 5 Ч2), then g(2013) - tan(27"* ) is equal to 
r=0 
(A) 0 (B) tan1 
(C) -tan1 (D) 1 
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6. 


If XY-plane is rotated about origin by an angle a in a.c.w. manner (o <a< z), then the 


equation of line 5+1 is changed by xcosa+ysina =p. Then, correct statement is 
a 
(А) a=pcosa, b= psina (B) a=pseca, b=pcoseca 
1 2 |1 1 2 1 1 
C) |+—=|—+— D) ----- 
( ) p? ab a b ( ) p? a? b? 
2 
y- х“ )dx 
f y= 5 апа Ї | | : =f(y)+c, then f(y) for x 21 is equal 
xa уы] 
2 х 
x^ 
Хе... © 
to 
5-1 
A) 1 B) —— 
(A) B 
\/5 +1 2-45 
C D) —— 
() 25, (D) <> 


Suppose f and g are functions having second derivatives f" апа g" everywhere, if f(x) а(х) 


= 1 for all x and f ' (x) апа g' are never zero, then оао equals 
Р(х) g'(x) 
f'(x) f'(x) 
(A) То) (В) “1 
2g'(x) 2f'(x) 
С) - р) - 
P" g(x) (0) Қх) 


Let A be the point of intersection of the curve y =log, [x- г 4100, V9x? – 6x +1 and the 
3 

circle x? + у? = 17. Bis also а point on the curve but lies inside the given circle such that 

its abscissa is an integer, then max {AB} is 


(A) 2 units (B) 3 units 
(C) 4 units (D) none of these 
2n 
If S, denotes the sum of first n terms of an AP and a, = SM then Lt EE is equal 
2n ^п n>% 4 N 
to 
(A) 2 (B) 4 
(C)6 (D) 8 
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Comprehension type (Only One Option Correct) 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions 
relate to the three paragraphs with two questions on each paragraph. Each question has only 
one correct answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 


b b 
[ f(x)d(a(x))- [ o(x).d(f(x)) = a(b)f(b) — a(a).f(a) 


6 
11. [о + [х])0(13 - x |) (where [.] denotes greatest integer function) is equal to 
0 
(A) 126 (B) 63 
(C) 72 (D) 36 
3 
12. ПІ X (| X |), (where [.] denote greatest integer function) is equal to 
-2 
(A) 1 (B) 2 
(C) 4 (D) none of these 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
Let f(x, y) be defined V x, y € N such that 


(i) ха) =з, vxeN 


(ii) f(x, y) = f(x, 2) + f(z, у) — 2f(x, 2) f(z, y), for all 2 such that x < z < y; х, y, zeN 


13. Іт f(1, n) is equal to 
(A) 0 (8) 5 
02 (0) 5 
14. f(2, 5) is equal to 
(А) 5 8) = 
© = (0) 5 
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Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 


Locus of the centre of a circle touching the circle х2 + у? – 4у – 2х = 2 internally and tangents on 


which from (1, 2) is making an angle 60° with each other is director circle (C) of a variable ellipse 
E. On this basis given answers to the following questions 


15. The equation of the director circle (C) is 
(А) (x-2) -(у-1) = v3 (B) (х-1)/ +(у-2) =з 
(C) (x+1)° «(y -27 = V3 (D) (х-1/ +(y+2) =3 
16. Locus of focus of variable ellipse (E) when major axis is parallel to x-axis, is 


(A) 1х уг ax-i- Bana y =2} 


(C) {(% y)/0 4 x 1I« v3 and y = 2} (D) (зээг ах- 


(Match List Type) 


(B) (х у)/0 4х |< УЗ and y = 2} 


tke Bana y=2| 


This section contains 4 multiple choice questions. Each question has matching lists. The codes 
for the lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. Match the following 14581 with List-II 


List — 1 List — Il 
Х sint T T |T na 2 
(P) If f(x)= | dt for = < x < л, then |=). | f(x)dx 1 = 
J3 t 2 212 з 3 
(Q) If x+y+z=4 and x*+y* +2? =6, then least value of xis | 2. 2 
R If all the two digit numbers from 19 to 92 are written 
( 9 1 
consecutively to form the number М = 19202122...... 9192, | 3. = 
the largest power of 3 that divides N is 2 
(S) If ze C such that |z-1|+|z+3|<8, then minimum value of 
: |2 +1] is equal to 5 : 
——z-«1i u 
43 
Codes: 
Р о R 5 
(А) 3 1 4 2 
(B) 1 2 3 4 
(C) 4 3 2 1 
(D) 3 1 2 4 


Space for rough work 
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Match the following List-I with List-II 


List - | List – Il 
(P) If the expression 2 
sin? (0) + sin? (120° + 0) + sin? (120° — 0) remains constant, | 1. = 
V0 eR, then the value of the constant is 3 
(Q) If the sum of the solutions of the equation 2e” — 5e* + 4 = 0 is Ink 2 4 
then k equals i 
(R) anb. cs athena Of 4 2 
tan0—-tan30 3 cot 0 — cot 30 2 
(S) If 3 tan(0— 30°) = tan(0 + 120°) then the value of cos 20 equals | 4. 2 
Codes: 
P Q R S 
(A) 4 3 2 1 
(B) 3 4 1 2 
(C) 3 4 2 1 
(D) 1 2 3 4 
Match the following List-I with List-ll 
List- 1 List — Il 
(P) The distance of the point of intersection of the planes 
г.(21-1)-0, г.(4} + 3k) 224, and r.(12i - 7k) 224 from | 1- 256 
the origin 
(Q) The value of à such that the planes 
x – 2у -z = 10, Зх + Зу + VA 2-8 and 2x — у + 2z = k are not | 2. 36 
able to make faces of a tetrahedron 
(R) The product of distances of any vertex from the remaining 
vertices of a nine-sided regular polygon inscribed in a circle or | 3 81 
radius /2 units 
(S) If on the complex plane the numbers 72+ 561/3 , a + b ,3 (a, 
144 


b €e R, b > 0) and 0 represent vertices of an equilateral triangle 4. 


then the value of (a * b) 


Codes: 

P Q R S 
(A) 2 3 1 4 
(B) 1 2 3 4 
(C) 4 3 2 1 
(D) 2 3 4 1 


Space for rough work 
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20. Match the following List-I with List-II 


List - I 


List — Il 


(P) If angles A, B of AABC are roots of equation 


0 0 2 л 
43 їал22--/Зэлал2-1(43-21)-0, then C can | 2 <1 < V3 | be - 
2 owe) B 6 
equal to 
sinA 2 : n 
(Q) If A >— where A is a angle of AABC then A cannot be = 
T 
(R) In a AABC if sin А cosB + cosAsinBsinC = 1, then angle C can be 2 
(S) If 16cos^ x +k? — 2k = 8cos? x - 2 then possible values of = is = 
Codes: 
P Q R 5 
(А) 1 2 3 4 
(В) 2 4 3 1 
(С) 2 4 1 3 
(D) 4 3 2 1 


Space for rough work 
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LO 
= d 
єч o z 
8| 0 - 
о k а 
с > =| a o «| am of o o m a o п m mq «| aa ч aa m 
(9 - 
» О 
2| © 
нь? o ^ [|i 
LLI оз D 
| o 
LLI = 16б = 
Э 2 с I 
т б& oO; m <| m of o| a| Of ч <| «ч o| аа ч m o| O Al оа 
99 
cc 
LLI 
> g 
2 2 
< 2 
< ат ас m a m m « al m o m ода «| al o al m m o 
© 
z 
d : ol «| Ч of «| шю ом) о) о) o 
—| о mo «| O о | wo DD «| «| «| «| «| | «| | ej e| N 


“рү02 ‘(peoueapy) aar ш рәшүепЬ әле єшелболд [|y шоу sjuepnis ЯЗГ114 6/9 9 8шелболд |о0Ц26 рәјеџбәјці / шоолвве|ү) шом SJUEPN}S даг 1282 
27/02 Чрээцелру) 33r ш әоиешлонәд 33r Lii "sxuea еїрш rv 008 401 ш YZ, pue 002 401 ш 9900) 401 ur ye рэббед әлец єшелболд ру шог sjuepms даги 
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Physics PART -I 
SECTION - A 
1 hv = 13.6 (32 la irse 
. TER 
for n=4ton=3 
hv = (13.6) x (3) Ix 5.95 eV 


for shorter wavelength 
3.95 = 5.95 — ф > ф = 2eV 
for longer wavelength eV, = 2.75 — 2 = 0.75 eV. 


2. If F=0 


Then assuming no relative motion acceleration of A+ B= T - 20 m/s? 


20 m/s? > ug 


where u = 0.5 and g= 10 m/s? 
relative motion shall exist. Hence F = 0 М. 


3. The electrostatic force on proton is along positive x-axis and the magnetic force is along negative 
x-axis. Initially net force on charge q is zero. Since the velocity of proton is increased in repeat 
experiment, the magnetic force on proton shall increase and the proton would then be deflected 
in negative x-direction. 


4. The reference potential at point A and B be o and x respectively. 
Applying Kirchoff laws 
20-x 10-x 0-х 
+ + = 


0 
R, R; Б; 
or x=10V thus /=0. 
6. The electric field of the negatively charged sphere is not entirely canceled inside the dielectric. 


This field points toward the sphere and so a positive particle placed inside the dielectric would 
tend to move toward the sphere. This means that the potential on the negative side of the 
dielectric is higher than that on the positive side. 


7. Тһе KE of given section AP and PB will х 
be equal if MI of each section AP апа 1— 5  — 5 
section PB about A is same. н — , — — —»9 
x? б х? 

lap7 (2-х) == IpB= laB- lap = (AL) - (ax) 

1 = | => x^ = мо эх? 

AP" 'PB 3 3 3 

3 LÊ uo L 
атт 
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For first & second position M ыг 5 
x O y О 
2 
=> ын ol =4 
X I, 
- Y =2 and у+х= 96 
X 
= y = 64, x = 32 
= Position 2 
2 Y- 2 = Ais True | 
I, X y | x 
Distance between two position of lens =y- 064 >< >| 
X=32cm => Bis True Principle axis | m 
K---------»4 . > 
Focal length of lens f = ЗЕ * | У b 
x+y 64+32 | 


Position 1 
ES — Cis True 
Distance of lens from shorter image = x = 32 
cm = Dis True 


NA = Ме” 
ам, 

—== ММА – АМ 
dt A B 


e| 898 уун, | = Ме?! - et 
dt j 


e t. Ng = ANo-t 
Ng = МЕ” 


ам, 25 -At -М 
а AN, | e^ ле) 
If Чив. 0 then (Ng) maximum і.е. att = (i) 
dt 3, 
АМА - лме 
а 

2 
B № = ANS ES Ае“ + e^t М = 0 for ы іо be maximum 

dt dt 


That is t = 2 activity of A апа В will be same 


at cos 0 < ug N for no relative motion 


at cos 0 < 2 (10 — at sin 0) 


at (cos Ө + 2 sin 0) <0 


ц = 2-2 g start motion 
4с050- 35100 


tmin = Pas (4 cos 0 + З іп 0)may = 5 for 0 = 37° 
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Ф 
I 


at cos Ө — ру (10 — at sin Ө) = at (cos 0 + us sin 0) — uy, 10 


t2 


< 
! 


2 
шош + u, sin0) – ц, 10t 


t 
2 42 
v = | “8 cos, sint) во =t) 


- асшы (t4 + t2) (cos 0 + uy sin 6) – 2:10] 


ЗИ 8 8148 


5 3 5) 3 
23 g 


3 3 
_16 48 928 


ats sin Ө = 10 


_ 10 _ (50 
tp = - =|= 
a.sinO 9 


ty=2 


14. "та (X? +R?)"? = 300 = Ims (Х2 R7)? 
give  Xc-X 
Е 200 
SO Ims = 29 510 = — >R=100 
me oR OR 
хс? + 10? = 30? 
Хс= 2042 0 
so VOmax = тах ‘XC 
1042 х 2042 
400 volt 


16. Мвіп Ө = mg N sino 


=> Мсов0- i 


F.B.D. of particle 


апе = — =v= JgRcotO0 


< 


v gh ash increases v increases. 


т = 2R ,2mhtanü _ 5 tan n as 0 increases T 
g 


у Jgh 


increases. 


17. 3y defination 
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By NLM 
М sind = 4 ma, (1) 
3mg — Ncos0 - Т; = З maz ...(2) 
Tı- T2 cos 60 = 2 тас ...(3) 
T2- mg = та; (4) 
аз = а = аз 
а:с0560 = а, 
b=mg+ omg _ 42mg 
37 37 
3mg - Ncos0 - 19 = eame 
2 4 
omg 37та 
2 4 

aG 

37 
So, T, my _ 2mg + mig) Эше; 

2 2 4 
Afa = 0 
2 

Afa = Yoq, – 2510, 3000 = 200Hz 

Сс-У, 300 

2 

ME СУ, Ж 2хх350х50 x 3000 = 875Hz 

с? – №2 400 х 300 
Afp = = 360х250, 4000 = g00Hz 

400 x 300 


[at - [EXRdcoso 
R = ARE(- sin0] 

= 2АВЕ 

t = [EXRd0.Rsino 


T 
ғо 


= EAR? (—cos6]? 


е) 


ы еы 


thet = EAR? (2sina] 


m 


w= 21ER? [sin ado = {ао 
0 


w = ЕВ? (1- cosa] 
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Chemistry PART - II 
SECTION - A 
1. Hyponitrous acid is hydrate of nitrous oxide. 
2. As most liquids follow Trouton's rule which provides constant value of ASẸ = 90 J/K. 
So K, RMT? RMT, 


~ 1000x AH)  1000x AS? 
as R and AS) are constant so Ky is proportional to МТ, (To increases along with M) while, 
AS? may vary with a good deal particularly when M is very high. 


3. 2Fe* + Fe —> 3Fe^', AG? = ve ~ Е° = «ve 
8x10? 
4. қо, = ы =8atm, .. Pyo, =2atm 
2 2 
К, I 32 atm 
Рмо, 
К = 22 -0.974 mol L” 
0.0821x 400 
(Ang = 1) 
6. Cl F ra 
I OHC—C—E +:B XE С1—С—СЕ» +НВ (fast 
U & (fast) 
H F carbanion 
(5) 


dna А © 
П С1,С-9 | Е. —*— CLC - СБ +:F (slow) 


© 
Rate = kz [Carbanion] 
Also, 
K = k, = [Carbonion][HB] 
LUKE IS]EB 1 
KISIB] 26 
[HB] ' 


[Carbanion] = 


Rate = кк 80 Rate « [S] [B] [HB] " 


T. Fe203s) + 3CO(1 atm) -->» 2Ее) + ЗСО, (1 аїт), 
АС. given for reaction is AG oc as all the species are in their standard states. 
So, for the reaction 
2Ғев) + 3CO; (2 atm) —> Ғе;Озв) + ЗСО (20 atm), 
AG? „„ will be equal to + 10 kJ 


25°C 
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AG = AG? + 2.303 RT log Q 

= 10 + 2.303 x 8.314 x 107 x 298 log 10? 
= 10+ 17.11 

= 27.11 kJ 


Substitution of —OH by Br atom takes place Бу carbocationic intermediate formation in rds. The 
stability of carbocation involved is as follows: 


Ф Ф Ф Ф 
СН; СН, СН, ОНЫ 
> > > 


OCH, Br ON 


5с,5і,О, is a pyrosilicate 

Silicates containing SiO ios are pyrosilicate 
Zn,SiO, orthosilicate 

Ca,Si,O, апа Be,Al,Si,O,, are cyclic silicates 


B(OH), - H,O ——— B(OH), +H" 


CH;— oH , | OH OH CH;— on OH 
| N ца | bs 
CH,— Ж 2H = 
2-- OH ou^ Son 2 CH,—0^ Noy 
CH2 — OH 
© 
CH5— OH СН, EN 0----СН, 
тэ B 
сн,-о О сн; 
Вг Вг 
Вг; /light Аіс. КОН/А Bro /CCly Br 
— Monobromination ^ S 2 
В 
(x) (8) (С) 
© 


NaNH, (excess) C H,O C Na. 
(D) 
Br 
Ёо ТЭГЛЭЭ 
(F) 


(B) (E) 
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13. 


14. 


15. 


16. 


19. 


As it suffers loss in weight with H2SO,, ionization sphere contains H2O molecule. As complex also 
gives white ppt. with AgNOs, the ionization sphere should contain CI ion. So formula of the 
complex тау be [CoBrCl(en)2]CI.H2O. 


Only опе СГ ion is ionisable from the complex. So, 1 mole of complex will generate half mole of 
РЫС!» precipitate. 


Equilibria shown for bulb — is a mix of 


Decomosition 
А. Pi -Н,5,, К =47 =16 
Sublim ation 
Ау Ay к= 2 
Decomosition 
Ау Pig) + AS ig) K, =16 
Х Х 
Decomosition 
B. Qio) + A284) К. = 25 
y y 
16 =х(х+ у), 25 =у(х+у) 
Totalpressure = 2x + 2y + V.P.of A „= 14.8mm 


2, 4-DNP test is given by aldehydes and simple ketones, Baeyer's test is used to identify C-C 
unsaturation and iodoform test is given by methyl ketones or alcohols containing CH3CH(OH)- 
group. No condition for tautomerism in (D) and (D) but (A) can not give idoform test due to active 
methylene group. 
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Mathematics PART - III 
SECTION - А 

1. If f(a) > f(a-h) and f(a) »f(a-h) for h» 0 and h 0, then х-а is a point of maxima 

Х sinx 
2 COS Z COS —......... cos — = 5 

2 2" sin— 

2 

3. (х) =f'(x)-g'(1-x) 20 


=> f'(x)-f"(x)20 

=> <(e"F'(x)) «o 

=e “f'(x) is decreasing function 
—e"f'(x)se^?f'(0) for x 30 

=> (х) <0 Vx>0 

“.g'(1-x) <0 vx 20 


4. f'(x) 2x-1 


—h'(x)2x «x 


4, 
За '(x)) = зх? +1 
5. ~ f(x) = tan2x -tanx 


> 2") = tan2"" — tan2" 
= g(n) = tan2™' - tan1 


g(2013) -tan2°°"* = -tan1 


6. Since distance from origin is unchanged 
1 3 1_1 1 


+ 
| p a b 
a? b? 


So, p= 


7. y= - = у? +х?у-х= 0 
x? +у 


Да 2 -1| 2 2 

‚Чу -(2xy-1). x+y / -(>2-х-у) 

“ах (x? +2y) х +у+у Ей 
y 
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1dy _ -(X -y) d _ Л, 
шин 
(y -x)dx 
risu ey) 
мМЧу)= 1 andtor x=1, y! +y-1=0 у= 159 


go) KENI) о s(r)- 3t lr. 
f(x) g'(x) f'(x).g'(x) f'dxig' (х) 
(g' G9) 


9. y = 109,3 [x - | юв V9x? —6х+1 = logy (х-2) но, |Зх-1| =1 


Since, x > 1 maximum {AB} = 3 


| “Л [2а+(3п- 1)d] | 
10. an = Эсээ. түг тоол 
5 —| 2a+(2n- 1)d]-[2a+(n-1)d] 


2n 4 
Lt Уу —3=6 


пэ 121 П 
6 6 3 6 
11. 106 +[x])d|3- x |= je +[x]) d( (3-х) )+ 7-і) (х-3)- -f (x? +[х])ах + f(x? + Dd) 
0 : 0 3 
> f(x +[x])d |3-x|= реак [xea fox «joa 
0 


3 
+ zd - enecca pce = -9+ 072- 9)- j- [baec foaex--3f зақ 
0 0 


=72-18+9= 72- 9- 63. 
3 0 3 

12. [[Ixidixi- [ [R9 + мд 
290 -2 0 


0 3 0 3 3 
=- | [-x]dx + х х- хх f[x]dx = [ах = 2(3 - 2) = 
-2 0 2 0 2 


1 1 1 11 тү 
13.-14. in) Sg а teg te . t35 Zu B | 
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Let r and R be radius of required & given circle respectively & 
let centre is (h, k) 


By given condition y(h-1)} +(k-2)} =R-r 
Now, — = sin 30° 
AB 


r- АВ/2 = (R – г)/2 (ABSR-r) 


R 
5 г= > 
3 
R _ 2R 
=> J(h—-1 aa SRS] асады 
(һ-1)-(к-2) СЭ 
Now, R= $8 
> J(h-1)?+(k-2)? = 2,95. 8 


`. Locus is (x – 1)? + (y - 27 = 3 which is C 


When major axis of ellipse (E) is parallel to x- (1, 2-43) 
axis then equation of E will be 
2 2 
х-1 -2 
жь. co s cnt 
a b 


(1+3, 2) 


Such that a? + b? = 3 


In this case one focus will lie in between F 
and D and other in between A and F. 


i.e., 0<|x-1k V3 апау = 2 


9-09 х= [22 хох 


(R) Sum of digits іп М = 705 is divisible by 3! but not 37 
(S) Locus of z is an ellipse where a = 4 and b= 24/3 
ie. [2+1 =2У3 


=-БЕ+1=? 
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18. (P) LHS = sin? Ө + 1 — [cos? (120° + 6) – sin? (120° — 0)] 
= sin? 0 + 1 — (сов 240°)(cos 20)] = sin? 0 + 1 + 250529 = sin? 91e (1-2sin? Ө) = 


К | оо 


(Q) 2е*— 5e*+ 420 
Let roots be х and хо, product of the roots be 
e" .её =2, ече =2 
X1+X.=In=2 
(R) a,b €R p; =p, = 4 3 tanp; +p, =8 = tanp,p, - b? =16 — tan Зр, 


p, 2 tan16x? + 25y” = 400, + tan 30 -0 => шивж 
їапд 
NOW cot 0 2 1 Е 1 2 1 " 2 
cot0-cot30 1-tan0-cot30 ,- tano 1+1 3 
іап 30 2 


Alternatively: Prove that tano t cole = 1 now proceed 
tan0—tan30  cot0 —cot30 


2sin(0—30?) cos(@+120°) 1 


25іп(0 + 120°) cos(0-30?) 3 
1 1 
2sin(20—90°)—sint60° 1 82-2 | 0092072 1 
sin(20 + 90°)+150° 3 о0920+2 3 с0920+2 3 


= 3 cos 20 Ес = соѕ 20 + 1 
2 2 


2cos20 = соѕ 20 = 1 


19. (Р) 2x + y = 0, 4y + 32 = 24 and 12x - 72 = 24. Solving we get the point intersection as 
(-12, 24, -24) whose distance from origin is 36 


1 -2 -1 
(Q) For no unique solution A=0 = 3 3 44-0 
2-1 2 


= -1-9)- vA (3) 2(9) -0 М, =9 = 2-81 
(R) Let the centre be at origin and the vertex at (V2, 0). The remaining vertices will be 


corresponding to the complex numbers V2a, 4202, 4203, ...., J 20? С = cos +i sin), 
The product of distances 
= |J2 - V2a || V2 - V2a? |... = (4/2) | t- a || 12 à? |... |а | =16 x 9 – 144 
(S) a+bvV3i = (72+ 56V3i). e"? = (36 + 284i) ( 1+ V3i) 
= а = 36 — 84 = 48, b = 36 + 28 = 64. (a+ b)? = 256 
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20. (P) V3tan? 5 — Зап «(8 -2)=0 
tan^ + tan® 
cot = 2 А 2- A - 48 
2 1-tan—tan— 1- 1-3 
2 2 NC 
= С=*^ 
3 
біп Z 
(Q) Clearly from figure, їапр > tan шанд » —2 if (^ « z) (5 
= В 
2 | 


(R) sinAcosB +cosAsinBsinC x sinA cosB +cosAsinB 


> 1<sin(A+B) > sin(A+B)=1 or с=5 


2 
(5) СС) *(k-1? 20, х= пх+ 
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FIITJ€€ . JEE (Main), 2015 
FULL TEST – | 


Time Allotted: 3 Hours Maximum Marks: 432 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries +8 marks for correct answer and - 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e = 16x10 °C 

Mass of electron me =9.1 x 10°" kg 
Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


8.314 J K” тог! 
0.0821 Lit atm K~' тог” 
1.987 ~ 2 Cal K тог” 
6.023 x 10? 

6.625 x 10 7* J.s 

6.625 х 10” erg.s 
96500 coulomb 


Gas Constant 


Avogadro's Number Na 
Planck's constant h 


1 Faraday 
1 calorie 4.2 joule 
1amu 1.66 x 10 7" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ba=137, Рр-207, U=238. 
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Physics PART – | 


SECTION – А 
Single Correct Choice Туре 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


A projectile is fired with velocity v at angle of 6 with horizontal. What would be the radius 
of curvature of path at instant when rate of change of speed of projectile is minimum. 


v? cos? 0 v? 
IMs (B) 
g gcos0 
v? cos0 v? 
с) —— D) — т 
g gcos* 0 
Position of particle is given by x = t -4t? + 5t + 9. What would be the distance travelled 
by particle from instant t = 0 to instant when particle changes its direction of 
velocity for last time. 
(А) 1.85 т (B) 2.15 m 
(C) 2m (D) 2.85 m 


If a particle have velocity and acceleration given 
(s i44 i ms "(a 148 i ms” respectively. 


What would be the rate of change of speed at that instant? 


(А) 4.8 ms? (В) 5 ms? 

(С) 3 ms? (D) 4 ms? 

A ball of mass 1 kg attached with string of length 10 m is free Y 

to rotate in horizontal plane is subjected to constant force of 

afis iN What should be the velocity of projection at 16 x 
m 

position shown in figure. Such that it complete full revolution. ш 

(A) 10 те! (В) 2/5 те”! 

(С) 445 тө” (D) 6 ms” M 


Space for Rough work 
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5. Fluid of density 10° kg/m" is kept in container. Container is 
moving with acceleration of 10 ms"? find the magnitude of 
pressure difference between A and B as shown in figure. 


(A) 10* (B) 0 
(С) J2 x10^ (D) 2 x 10* 
A(1,0) B(2,0) 
6. Coefficient of friction between all the surfaces is 0.5. f-t 


Which diagram would describe the friction between 
ground and 2 kg block when f = t. М is applied on 1 kg 


block. It is given that string is not taut initially 
(B) f | 
| 
0 5 : 


15 20 25 


Space for Rough work 
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If va = 10 m/sec what would be the velocity of 
C. 04 = 30° 0; = 60°. If B is very heavy and 
remains on ground. 


(A) He m/sec 


43 
(В) 1043 ms” 
(С) 10 ms“ 
(D) 543 тв”! 


| 10 m/sec 


А ball of mass т kept at top slide freely оп frictionless 
hemispherical surface. At what minimum angle 0 net force acting 
on ball would be equal to mg 

(A) сов”! (2/3) (В) сов”! (1/2) 


(С) 0° (D) 30° peu e 


From the given velocity acceleration diagram identify in which case object is slowing and 
turning to the left. 


(A) (B) a 
ре; 


(С) (0) 
а” 


A light ray is incident on a plane mirror М. The mirror is rotated 
in direction as shown in figure by an arrows at frequency (9/7) 
revolution/sec. The light reflected by the mirror is received on the 
wall W at a distance of 10 m from axis of rotation. speed of the 
spot on wall when angle of incident = 37° is 

(A) 10 m/sec (B) 1000 m/sec 
(C) 360 m/sec (D) 500 m/sec 


Space for Rough work 
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11. 


A ray of light moving along the vector (-2) undergoes refraction at an interference of 


two media which is x-z plane и for y > 0 is 2 while Y < 0 it is a The unit vector along 


which the refracted ray moves is 


[-31-5]] 4128] 
Aye = ло Bj) гэ 
(A) cm (B) —= 
3i-4j 4i-3j 
С) |- D 
(C) 5 (D) 5 
A dipole is placed at origin of co-ordinate system as shown in figure. Y Я 
Electric field at point Р (0, у) is given as МУ) 
Кр aan Ко( ^ ^ X 
(A) E) (B) че -1+ 2] 45° 
J/3y3 y? 
Kof ^ 4^ Kp AT А 
© &(-i-aj) о) “е, {-1-2}) 
у? 42у? 


Figure shows a large conducting sheet having 
charge density o on both sheet. The surface potential 
of sheet is Vo. A sphere of radius г is placed аға 
distance X (A >> г) from the sheet. When the key is 
closed charge q appears on the surface. The values 


с on sheet is given by 


q+4rerV, (B) 4nggI'V, +q 
4тгё 2лг/ 


+++ + + + 
+ +|++ + + 
>> 
х 
ull 


(A) | 


(С) (Ж-а) (О) Zero 
2тг/ 


Space for Rough work 
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The resistance between А and B of given circuit att 2 0 , с B 
and t = o will be (it the switch is closed att = 0). 

(A) © at both t 

(B) O at both t 

(C) O and R respectively — 

(D) R at both t 


In series LCR circuit voltmeter and ammeter reading 
are 
(A) V = 250 V, 1= 4А 
) М = 150 У, 1= 2А 
(С) V = 1000V, I = 5A 
) М = 100 У, 1= 2А 


100V, 50 Hz 


A radioactive substance X decays into another substance Y. Initially angle X was present. 
\ and Ay are distingration constant of x and y. М, and Ny are the number of nuclei of x 
and y at any time 1. Number of nuclei Му will be maximum when 
N A 
(4) 2322-2023 (eee 
М-М, «АА М-М, А-А, 


(С) 2,М,-М,2, (D) AN, =A,N, 


A capillary tube is immersed vertically in water and the height of the water column is x. 
When this arrangement is taken into a mine of depth d, the height of the water column is 


y. If R is the radius of the earth, the ratio X is 
y 


Space for Rough work 
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The period of oscillation of a simple pendulum of length L suspended from the roof of a 


vehicle which moves without friction down an inclined plane of inclination o, is given by 


18. The ends of a rod of length à and mass m are 
attached to two identical springs as shown in 
figure. The rod is free to rotate about its centre 
O. The rod is depressed slightly at end A and 
released. The time period of the resulting 
oscillation is 

m 

A) 2m,|— 
(A) 2826 
2m 

C E. 
©) түз, 

19. 

(А) 2л 5 
gcosa 
(C) 2m fe 
g 
20. In the circuit shown in figure, A 


and B are two cells of the same 
emf E and of internal resistances 
ra and гв respectively. L is an ideal 
inductor and С і ап ideal 
capacitor. The key K is closed. 
When the current in the circuit 
becomes steady, what should be 
the value of R so that the potential 
difference across the terminals of 


cell A is zero 
(А) R2r,-rg if ty > te 
(B) К = Jr, tp 


(C) 8-0 95) 


L 
gsina 
L 


gtana 


(D) For no value of R will the potential difference between the terminals of cell A be equal 


to zero 


Space for Rough work 
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A uniform metal rod is moving with a uniform velocity v parallel to a long straight wire 
carrying a current |. The rod is perpendicular to the wire with its ends at distance r4 and r2 
(with r2 > r4) from it. The emf induced in the rod is 


(A) Zero (B) гын 
л 1 
(C) tg, (0) ara 
n г, An г, 


When a centimeter thick surface is illuminated with light of wavelength à, the stopping 
potential is V. When the same surface is illuminated by light of wavelength 22, the 
stopping potential is V/3. The threshold wavelength for the surface is 


(A) aN (В) 43. 
3 
(C) 62 (D) 5. 
The radiations emitted from а radioactive Magnetic field 
material separate into three distinct groups A, B (into the page) 


and C when a magnetic field is directed into the 
plane of the paper. The names of radiations A, 


B and C, respectively, are (see figure) * 

(А) о, В and y * 

(B) о, y and В x 

2 шэн ak y х Radioactive 
( ) y, a ап p x sample 


The radioactivity of a sample is X at a time t; and Y at a time t2. If the mean life of the 
Specimen is т, the number of atoms that have disintegrated in the time interval (12-і) is 
(A) Xt -Y te (B) X-Y 

(€) (X - Y)« (D) (X - Y)« 


A block of silver of mass 4 kg hanging from a string is immersed in a liquid of relative 
density 0.72. If relative density of silver is 10, then tension in the string will be: 
[Take g = 10 m/s?] 

(А) 37.12 N (B) 42N 

(C) 73N (D) 21 N 


Space for Rough work 
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26. 


2T. 


28. 


29. 


30. 


An electron is accelerated from rest through potential difference V. Then electron 
experience force f in uniform magnetic field on increasing the p.d. to v' force became 2f. 
(МУМ) is equal to 

(A) 1/4 (B) 2 

(C) 1/2 (D) 4 


Magnetic flux linked with a stationary loop of resistance R varies with time T as $ = at (T 
-t) amount of heat generated in loop during that time is: 


aT ат 
(д) 52 в) = 
ат? a’T? 
C D 
(C) - (D) aR 


A large tank filled with water to height h is to be emptied through a hole at bottom ratio of 


time taken to value of water level from [n to n) & (т o) is 


1 
(A) V2 (B) 8 

1 
(C) 42-1 Dian 


A conductivity rod of length = 1.0 m is moving with uniform 
speed v = 20m/sec in field of 4.0T. C = 10 ut is connected as 
shown in figure 

(A) qa = +80 uC, qsg = -80 uC 

(В) qa = -80 uC, qg = +80 uC 

(C) qa = -40 uC, qsg = + 40 uC 

(D) qa = +40 uC, qg = -40 uC 


What resistor should be connected in parallel with 200 в 100 

20€) resistor in ADC branch so that potential 

difference between B & D may be zero. A с 
(А) 200 200 50 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. The Vander Waal's equation of corresponding states for 1 mole of gas is: 
[Where Р, = critical pressure, T, = critical temperature, V, = critical volume] 


Bey and 0= Т. 


P, Ve Te 
(A) СЕЕ (В) (2 (39-1)-888 
(C) Е ЕШ - 8RO (D) Е -t (9-3) - 8RO 
2. Given that E? ғ. --0.44У; Erie? = 0.77. If Fe, Fe? and Fe solid are kept together 
then 
(A) Ем іпсгеаве (В) Ем десгеаве 
(С) Fe? /Fe^? remain unchanged (D) Fe? | decrease 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


12 
AITS-FT-I-PCM-JEE(Main)/15 


3 
conc. 
H,SO, 
SO3H 
Mark out the incorrect statement: 
(A) Hexa deutarated benzene gets sulphonated slower than simple benzene 
(В) Electrophile in the reaction is SO, 
(C) Dilution of acid during reaction promotes reversal (desulphonating) 
(D) Polysulphonation is hard to proceed 
4. To maintain the pH of 7.4 for blood at normal condition which is 2M іп НСО; (at 
equilibrium). What volume of 5M NaHCO; solution is required to mix with 10ml of blood? 
К(Н:СО,) = 7.8 х 1077 
(A) 78.36 ml (B) 102 ml 
(C) 52.71 ml (D) 89.01 ml 
5. For fairly concentrated solution of a weak electrolyte А,В,, having concentration “С” the 
degree of dissociation is given by: 
(A) a=,/kegxy/c (B) а = KeqC/ xy 
1 
(С) a=,Keq/C(x+y) (D) а-К,, [ery m 
6. ХеР, dissolves in anhydrous HF to give a good conductivity solution which contains: 
(A) H? and XeF; ion (B) HF; and XeF2 
(C) НХеЕ? and F~ ion (D) None 


Space for Rough work 
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T. When the concentration of A is 0.1 M, it decomposes to give 'x' by a first order process 
with a rate constant of 6.93 x 10 ^min ^. The reactant ‘A’ in the presence of catalyst gives 
'Y' by a second order mechanism with a rate constant of 0.2 min |М”. In order that half 
life of both the process is 10 min. One should start the initial concentration of A as: 
(A) 0.01M (B) 5.0M 
(C) 10.0 M (D) 0.5 M 


8. According to Arrhenius equation, the rate constant (K) and energy of activation (E) of a 
reaction are related by: 


(А) A-Ke*' (B) K=Ae®®" 
(C) K =Ae=/RT (D) K =—AeE/RT 
9. HOOG ааг. 
d ВО; -ТНЕ > Н,О,, рО”, О,О »Product 
H H 
(A) COOH (B) COOD 
H D H D 


I 
o 
U 
I 
o 
о 


COOH COOD 
(C) COOH (D) COOH 
H D H D 
H OH DO H 
COOH COOH 
10. In alkaline medium, H2O» acts as an oxidising agent in its reaction with: 
(A) Cr4(SO4)s (B) Ag;O 
(C) Ka[Fe(CN)e] (D) K2Cr207 


Space for Rough work 
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11. 


KNO 
(a) 2 (P) pH = арка * pka;) 
b ө | 
(b) PhNH;CI- x pH = „(ркм +рка - pkb) 
NaHCO 
(c) ансо, (r) pH = > (pkw -pkb -logc) 
(d)  МН,СМ (s) 


pH = 2 (рки + рка +logc) 


For abcd correct order of matching is 


(A) pars (В) арга 
(C) rspq (D) srpq 
In which of the following case, increase in concentration of ion cause increase іп Есе? 
(A) Pt(H;)|H? (aq) (В) Ag, AgCI | СГ (aq) 
(С) Pt | quinhydron | Н” (D) Ag| Ag? (aq) 
Mark out the correct order of nucleophilicity in DMF: 
© © © © © ө © 

(A) СНз SH Sc NER >F >l (в) СНз ГТА >l >F 

© oo © © ө 9 © o © 
(c)! > F > OH > NH2 > CH; (p) СНз > МН; > OH >F >I 


Mark out the right combination of cell and conditious for spontenety 
(A) РЦН, )| HCI | РЦН, ) P, >Р, 
BO M p 


(В) Zn|zn** (C,)]] Zn? (C4) | Zn; С, > C; 

(C) РКСІ;, 1atm)| CI (C,) || CI (C2)| Pt(Cl;, 1atm); C; > C, 

(D) Pt(H,, 1atm)|HCI(C,) || НСЦС, )| РЦН, ), 1atm; C, >С, 

The dissolution of Al(OH)3 by a solution of NaOH results in the formation of 


(A) ТА(Н;О) (ОҢ) (B) ТА(Н;О) (ОН)| 
(С) ТА(Н;О)(ОН)Г (D) ТА(Н;О)(ОН):| 


Space for Rough work 
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Which of the following is polar and aromatic? 


(A) Ф (В) Ш>-о 


(С) (D) None 
e 


The species that undergo disproportion in alkaline medium: 
(A) Cl; (В) MnO; 
(C) HNO; (D) CIO; 


The compound, whose stereo chemical formula is written below, exhibits are geometrical 
isomers & y optical isomers 


H 
cd OH 
H шашныг 
Н 
The value of x 8 Y are: 
(A) 4&4 (B) 2&2 
(C) 2&4 (D) 4&2 


Z -CH- CH, —™ , 7. CH, - CH, -Br 


Which of the following is Z? 
(A) —Cl (B) —SO3H 
(C) —OCH; (D) --СН; 


Rank the following in the order of increasing value of the equilibrium constant for 
hydration: 
O 
2 


О 
| | (HsC)sC—C—C(CHs)3 


(1) (11) (Ш) 
(A) 1<11< Ill (B) IIl « I « II 
(C) Il « I « Ill (0) « III «| 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


16 
AITS-FT-I-PCM-JEE(Main)/15 


21. To a one liter solution of 0.1 М HCl, 0.025 mol of NH4CI are added. Assuming 80% 
dissociation of the solutes, the freezing point of the solution is (К, = 1.85 deg/molal) 
(A) -0.33*C (B) -0.85%С 
(C) -0.23*C (D) -0.416%С 
22. The suggested mechanism for reaction: 
CHCI; + СІ, » CCI, “НСІ 
К, . 
Cl, K, 2Cl 
CHCl; + CI —Ś—>HCI «CCI, (slow) 
CCI, + СІС, 
The experimental mechanism for reaction: 
(A) R = КІСНСІІСІ (В) R = KsK2[CHCls][Cl2] 7 
(С) R = KsKi[CHCII[CI] (D) R = Ka(Keg) "СНОС"? 
23. A catalyst increases the rate of reaction at 27°C by 10 times. By what amount it is 
decreasing Ea at the same temperature. 
(A) 2 kJ/mol (B) 1.3 kJ/mol 
(C) 5.7 kJ /mol (D) 21 kJ/mol 
24. CH3 
Li/NH О 
3 Zn. CH, COOH » Product 
(A) n (B) q 9 
H3C—C-(CH2)4CHO H3C—C—(CH2)3—C—CH3 
(C) (D) 


OHC—CH—CHO 
СН, 


i 
HsC—C—CH,—CHO 
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25. CH3 
"CH. ЛЕВЕ »Product(major) 
2. H-O-O-H, OH 
18 18 
CH3 
(A) 18 (B) 
HO Crs 
2 "OH 
H S 
H СНз 
C: CH3 (D) 
2 "СА 
н 2 
Ho СНз 
26. Which of the following is the best synthesis of 2-chloro-4-nitro benzoic acid? 
Cl 
ON COOH 


(A) (i) Heat benzoic acid with HNO; + Нь50, 
(i) Clo, FeCls, A 
(B) (i) Toluene + (HNO; + Н:50:) 
(ii) К-Сг2Оҙ, НО, H2804, A 
(iii) Clo, FeCls 
(С) (i) Heat chlorobenzene with (НМСОз + H2SO,) 
(ii) СНЗСІ, AICI; 
(1) K2Cr207, НО, Н;5О,, Heat 
(D) (i) Toluene + (HNO; + H2SO,) 
(ii) Cla, ҒеСіз, Heat 
(іі) К.Сг:Ог, НО, Н;5О,, heat 
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2T. 


28. 


29. 


30. 


When a certain volume, V4 ml of a gaseous hydrocarbon is exploded with excess of 
oxygen and the product coded to room temperature, the observed concentration in 
volume was 1.5 V4 ml. A further contraction of 2V4 ml was observed on exposure of 
product to alkali. Formulae of hydrocarbon is 

(A) CoH, (В) C2H2 

(C) С:Нь (D) CsH4 


The de-broglie wavelength of an electron that has been accelerated through a potential 
difference of 100V is: 


(A) 0.12264nm (B) 1.226m 

(C) 1.226nm (D) 0.012264nm 

The correct order of increasing C-O bond length of со, COŻ, CO, is: 

(A) co? «co, «co (B) co, «co? «co 

(C) co«co? «co, (D) co«co, < со? 
Ph 


CH;—CH,—CH—CH==CH, 


Product A is: 


Ph | СН;-<СН; 
CH,—CHg 
Ph ER 
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Mathematics PART - Ill 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. For the system of equations 
log,, (x° - х?) = logs у? 
109,0 (Y E у?) = 1092? 
logio (2° -2) - log, x? 
Which of following is/are true? 
(A) there are infinite number of solution 
(B) there is unique solution with x, y, z e Q 


) 
(C) there are exactly two solution with x, y, z e Q 
(D) there is no solution 


2. Three points A, B and C are considered on a parabola. The tangents to the parabola at 
these points form triangle MNP (NP being tangent at A, PM at B and MN at C). If the line 
through B and parallel to axis of parabola intersect AC at L then quadrilateral LMNP 
(A) is always a parallelogram 
(B) can never be parallelogram 
(C) is parallelogram only when ordinates of A, B, C are in AP 
(D) has exactly two sides parallel to each other, always 


tanx 


_ ех | t = 
3. Let f(x) = еп ер SR be a continuous function at x = 0. The value of 
апх-х 
ҚО) equals 
1 
А)- B) £ 
(A) 5 (8) 
3 
C) = D)2 
(05 (D) 
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4. 


Let a, В, y are the roots of the equation , 8x? + 1001x + 2008 = 0. The value of 


(a + B + (B + yy + (y + o)? is 
(A) 251 (B) 751 
(C) 735 (D) 753 


Number of four digit numbers of the form N = abcd which satisfy following three condition 
(1) 4000 < N < 6000 (ii) Nis a multiple of 5 (iii) 3 < b < c < 615 equal to 

(A) 12 (B) 18 

(C) 24 (D) 48 


A coin that comes up head with probability p > 0 and tails with probability 1 — p > 0 
independently on each flip, is flipped eight times. Suppose the probability of three heads 


and five tails is equal to x of the probability of five heads and three tails. The value of p 


is 
5 2 
(A) 6 (B) 3 
1 3 
(С) = (D) 3 


10 
The power of ‘x’ which has the greatest coefficient іп the expansion of ( +x) is 


(A) 2 (B) 3 
(C) 4 (D) 5 


The first two terms of a С.Р. add up to 12. The sum of the 3 and 4" term is 48. If the 
term of the G.P. are alternatively positive and negative, then the first term is 

(A) -4 (B) -12 

(C) 12 (D) 14 


If a curve is represented parametrically by the equations x = 4t * 3 and y=4+ 3t* and 


dx 
dy? 


5 is a constant then the value of n, is 
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The minimum value of the function f(x) = x^? + x ?? ах +1) for all permissible real x, 
x 


is 
(A) -10 (B) -6 
(C) -7 (D) -8 


The complete set of value of 'a' for which there exists at least one line that is tangent to 
the graph of the curve y = х? — ax at one point and normal to the graph at another point is 


sinA sinB,snC c b а 


In AABC, if — H | ‚ then the value of A is (All symbols have 
csinB с b ab ас bc 
there usual meaning) 
(A) 120° (B) 90° 
(C) 60° (D) 30° 
0 2b c 
If A=|a b -с | is orthogonal matrix, then |abc| is equal to 
a -b c 
1 1 
A) = B) — 
(А) 5 (B) = 
1 
C) — D) 1 
(с) < (D) 


If A -[a,] , where a, =i% +j'°°, then lim | 1— | equals 
nxn naso n101 


1 1 

(A) 50 (B) 101 
2 3 

ШЕГІ Pig 
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15. 


20. 


If à? - b^ + с2+ ab*bc*cax0 v а, b, c є R, then value of the determinant 


(atb+2) =a? +b? 1 
1 (0-с-2)  b?+c? | is equal to 
с? +a? 1 (с-а-2) 
(А) 65 (B) a? + b? + c? + 31 
(C) 4(à* + b? + с?) (D) 0 


If z is a complex number satisfying the equation |х — (1 + i)? = 2 and w 20) then the 
2 


locus traced by 'w' іп the complex plane is 


(A)x-y-1=0 (B)x+y-1=0 
(C)x-y+1=0 (D)x+y+1=0 
The angle between pair of tangents drawn to the curve 7x? — 12у? = 84 from M(1, 2) is 
(A) дап (B) 2 tan! 2 
=f 1 E 1 -1 
(C) 2| tan саяын E (D)2tan 3 


Tangents PA and PB are drawn to the circle х2 + у? = 8 from any arbitrary point р оп the 
line 

x + y = 4. The locus of the midpoint of chord of contact AB is 

(А) x? +y? + 2x + 2y 20 (В) x? + y? -2x 2у = 0 

(C) x? + y? - 2x + 2y 20 (D) x? + y? + 2x -2y = 0 


Let A(5, 12), В(-13 cos Ө, 13 sin Ө) and C(13 sin Ө, —13 cos Ө) are vertices of ЛАВС 
where 0 е R. The locus of the orthocentre of AABC is 

(A)x-y+7=0 (В)х-у-7-0 

(C)x+y-7=0 (D)x+y+7=0 


2 
The range of the f(x) = (о, x) 5 | БАН” | is equal to 
x 
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If lim = 2 ЕН where n е М, then the number of integer(s) іп the range 
nm n(x-2) «n.3"!-3^ 3 

‘X’ is 

(A) 3 (B)4 

(C) 5 (D) infinite 


For any natural number m, f(x 4x2” ex" (2x8 7x" +14) “ах (where x > 0), 


equals 
m+1 m+1 
т" + 2х2" -14х" @ (2x7 -14х2" + 7x" үш 
(A) 14(m &1) ds (8) Таа) 45 
m+ m+ 
mit ти 
(2х" ToU +14х") т (7x7 Фохт x™) m 
(C) FC (D) FC 
14(m +1) 14 (m +1) 


х 
Let f: (0, о) > R be a continuous function such that F(x) = [tf (t)dt. If F(x?) = x^ + х, 
0 


12 
then Y (rn) is equal to 
r=1 


(A) 216 (B) 219 
(C) 222 (D) 225 
The area of the region bounded by the curve C: y = A. and the line L : y = 1, is 
x^ 
(A) 1-1 02-75 (В) In2- £44 
2 4 4 
(C) 4а2--5-1 (D) In2- £44 
2 4 2 
If 2 = (е - x) where y(0) = 0, then y is expressed explicitly as 
х 
1 2 2 
(А) 511(1+х ) (В) In(1 + x^) 


(С) inpet? (D) In(x-« V -x*] 
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26. 


2T. 


28. 


29. 


30. 


If à, b, б are non-zero vectors then value of the scalar (a xb) A) ((b x) x b) equals 
(^) -(à-b)lax b (B) a? B xb) 

42120-02 20 
(С) 5 lä xb] (D) (8-5) xb] 


The distance between the line x=2+ty=1+t, 2--2-2 and the plane 


r(i-- 2j « ek) - 10, is 


Let a relation R in the set N of natural numbers be defined as (x, y) e R if and only if 
х? - 4ху + 3y?=0 V x, y є N. The relation R is 

(A) reflexive (B) symmetric 

(C) transitive (D) an equivalence relation 


The top of a hill observed from the top and bottom of a building of height h is at angles of 
Ө and ф respectively. The height of the hill is 


hcot hcot 0 
(ay 10010 — (в) -- 10949” 
согф-со(0 cot 6 – соф 
(C) NEL (D) none of these 
tano – tan$ 


Mean deviation about mean from the following data 

х:3 9 17 23 2/ 

Ғ:8 10 12 9 5 is 

(A) 7.15 (B) 7.09 

(C) 8.05 (D) none of these 
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O @ 
= О 
e к 
N 2 д |< о ао |< оо о |< о а оо << оа |< ао|о| доо «Га « ао 
ттт Em 
c o = 
= 2. > 
1 0 
elc 
“Ээ” 
ш | 3 
ш | о- 22 
Э N | D 
= = < о о < а а о о о < а а а < о о < о а а а ао а а а оа < а < 
ð (р ш 
o с 5 
Ш -= о 
кр б 
2 2 
“Ээ” 
I 2 
~ ) 
Ош 
cc Ф 
LLI o 
= O«mi«««i«««mnonnonnoxojnjoixoix«|«mmmnao«xaaoo«x« 
mm 
0 a 
2. 
< 
i-es ese ss[szsszssssssSSSSE[SS 


“002 ‘(peoueapy) ааг ш peyienb әле єшелболд [|y шоу sjuepnis ЯЗГ114 6/9 9 8шелболд |о0Ц26 рәуелбәуш / uiooJsse|?) шом sjuepnys даг: 1282 


7102 ‘(paoueapy) ааг ш eoueuuojed JIFLI 'sxuea гїрш у 009 4о1 ur pz I pue 002 401 ш 9900) 401 ш ye рэббед әлец єшелболд Iy шог sjuepms аги 
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Physics PART -I 
SECTION – A 

1. Rate of change of speed is minimum at highest point. Since аї y 

highest position. 

2 v со50 
R- (vcos0) . v? cos?’ Ө 
g g 
P x 
X2 
------------> 

2. x =t?-4t?+5t+9 8 хі 

v - 9X - (st? -at +5) | 

dt | | t— 

V=Oatt=1, —sec --3---» 

X1 (t = 0) = 9m; x; (t= 1) = 11 m, хз (t = 5/3) = 10.85 

d = (X2 -X2) + (X2 — хз) = 2.15 m 
3. ott a, = ам = 248 ms? 

Iv | 

4. Situation is same as the motion in vertical circle with initial Y 

situation |а| = 2 equivalent to lowest point. 

V = 45af = 45x2x10 = 10ms^ 

X 
10 m 
45° 
у 
5. |P, -Ps |= dx g ettectve* P = 10^ N/m? 
A B 

6. Friction would change the diagram with time as tension in string would increase. So, (a) is correct 

option. 
7 Vg cos 04 = 10; ур cos 02 = vc; V = 10 (oso -10 m/sec 

4 B 1 , B 2 С» с cos 0, 2 V3 . 
8. Net force would be equal to figure mg when contact force with hemispherical ball is zero. 0 = 
-1 
сов (2/3) 
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Angle between Ува is obtuse and centripetal acceleration is directed towards left. 


| = 10 tan (90 - Ө) 


dl. = 10cosec?0 хо 
dt 
= 500 m/sec 
sini _ 45 
sinr 242 
Бан! 
sinr = — 
5 

Бы. KP oS 

2KP sin45° 
EX ye сте 

P sin 45° 

ee 

ғ,  4ngR 


P cos 45° 


Initially capacitor will offer zero resistance at steady state it will behave like open circuit. 


By KVL & KCL 


dN 
dt 


У =A,N,—A,N, 


Х-2Тсо50 
Y =2tano 
X (R-4 


Y R 


Torque about O 


Me? 5 
-(42) 02) Ө + к 02) 0/2) 0 = 12 
к. м? 
— 0 = a. 
2 612 
gees 
M 

Т-2л М. 

6К 
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( 


19. T= 2л 
gcosa 
20. At steady state current through capacitor is zero and ЕА:КА EB,RB 
potential difference across inductor is zero. Circuit will be R 
АРЕ al EE awn — 
like i2—. 
ГА 


2r, 2r, +h +R 
R-r,-r since R > 0. 


21. patel 
2лх 
de -Ва/у 
тей ps “| Liv т? 
2n p X 2n г, 
hc 
— =0,+eV 
22. 5 
he eV 
was = о; +— 
2X 3 
hc 
= 1, = 4А 
Кат" 
23. г particle will до undefected since it does not have о, В particle will deflect in opposite directions 
24. X= AN, 
Y= АМ» 


(№ — №) = У) ху): 


25.  T*Vp.g = 40 T Урьд 
So T = 37.12 N t | 


26. V, -2V,K, - «K, 
27. [Е |-(aT - 2at) 
H - [E?/Rat 
28. _Чһ 5 
dt 
29. Е -BV/-80V 


30. Condition of balanced bridge. 
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Chemistry PART - Il 


SECTION- A 


1. nP, =P ov, =V ӨТ. =T 


oR epee 2. 
27b? 27Rb 


[x2 (26-1) - 80R 


4. [H2CO;] = 2M 
V plood - 10ml 
[NaHCO;] = 5 M 
Let V ml 8 NaHCO; is mixed 
г total V = (10 + V) ml 


“ІН СОЗ тыс 2210 


(v+10) 


[NaHCO;]  ——— 


=> 7.4 = -log(7.8 x 10°’) + 22 


=> V = 78.36 ml 


8. For a chemical reaction with rise in temperature by 10°, the rate of reaction is nearly doubled. The 
temperature dependence of the rate of a chemical equation can be explained by Arrhenius 
equation: 

K Е дет 


18. Number of G.l. = 24 =2'=2 
Number of Ol = 2* =2'=2 
n = number of stereocentres 


28. P=,/2x9.11x10"(KJ) «1.602x0 


=5.4x10 кот”! 
h 6.6x10?'JS 


4ш-- a ^4 = 0.1226 
р 5.4х10* kgms 


29. Bond length о 1 


%л characater 
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30. Ph 


CH —— Су, 
c 
Ph 
| 2 
СН;-СН,-С--СН--СН; 
Н 


| 


cH, он-он 


Em 


н,с—сн„ Ph 
Mathematics PART - III 
SECTION – А 
1. Forx>1, let f(x) - 5^9) 


The there equation are f(x) = y^, f(y) = 22 and f(z) = х? 
v xi - x! = x(x — 1) is increasing, f is an increasing function 
If, say x > y then y « z and z <x, yielding a contradiction 


Thus we can only have that x = y = z and so log,, (x -х?) = log, x? 


Let 2t = log; x? 2t» 0, х? = 5 -эх-5 


=> 5 5%= 10% 5-124 a 5'—4'=1 
t 
v5 -4z «(8 -| is an increasing function of t 


=> This equation has unique solution i.e. = 1, х= y 2z-5 


2. ^ (at, 2at,) , B( 
P(at4t», a(t, + t2)) 
N(atts, a(t, + ts)) 
M(atzts, а(Ь + ts)) 


аё, 2аї,) | C(at$, 2at;) 


Equation of AC y(t; + t3) = 2x + 2atits 
Line through B parallel to x-axis y 7 2at; 
L= (a(tıt2 + tots — tits), 2at;) 


Mid-point of L and N = би ээ. a(t, + = + ы) 


tt,+tt a(t,+2t, +t 
Mid-point of PM 44 1 z 2 2} (t 23 2 . Hence, parallelogram 
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fanx ex In(sec x  tanx)- x 
For continuity k =f (0) = lim f(x) = lim 5 ——*_ ii | ) 
хәб x90 tanX-X хәб Їнэ 1 
ta n X 
х 
| e* (ea 1) __ In(secx «tanx)- x 
= lim +3lim 5 
x>0 tanx-x х-0 х 
sesim e 4 is 
х-»э0 3x? 2 2 
ағржү-0, apy= - 08 


Now, leta + В =A, B+y=B,y+a=C 

Л А+В+С= 2(0 + В + ү) = 0 

Непсе, А? + В? + С? = ЗАВС 

„(а + BY + (В + y) + (ү + о)? = 3(a + В)(В + yy + о) = –ЗоВу 


М= а Ы с а 
a сап be chosen in 2 ways і.е. 4 or 5 

b and c can be chosen in 6 ways i.e. 34, 35, 36, 45, 46, 56 
d can be 0 or 5 

Hence, total number = 2 x 6 x 2 = 24 


1 
8C, -p° (1-p) = 23 8С,05(1-ру 


р 5 
> 1- > 
p 5 P 6 
56, °С, 7 РС, 6 
2 pt 2! 27 
> В «r« a r=3 
3 


Let G.P. is a, ar, ar? ..... 
Now, а + аг = 12 and ar? + ar? = 48 
=? = 4 = г= —2 апа hene a = -12 


dx 
dx gt 128 1 


dy dy 120 t 


dt 
ах а (dx s(t) dt 1 1 1 
Now, - = -- 
dy? ау(ау) dtit/dy 12128 126 
dx 1 
d^ _ 125 -t"? 


= = = constant > п = 5 
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10. Write f(x) = (8-1 EC SEE) а 


1 
— = > 

Let Vx += t (x>0) 

Let g(t) = 2 -3t- 4t + 8 

g'(t) = (t- 3(3t+1)=O>t=3 

9"(3) > 0 > g(3) = -10 


11. Tangent at (t, ? — at) is given by y = (3 — a)x – 2€ 
This line cuts the curve again at x = —2t, where slope of tangent is 122-а 
As required (122 — a)(3t^ — a) = —1 
= 36t' - 15а + a^ + 1 = 0 
For positive root, a > 0 and discriminant > 0 
i.e. a > 0 and 2254 — 144(а? + 1) = 9(3a — 4)(3а + 4) > 0 


5% 

> аве|-, 

3 

12. We һауе шы эээ 

CsinB bc 
sinB епс c b bsinB+csinC _ c? +b? 
с b ab ас bc abc 
75 Б? +с? _ b(2RsinB)+c(2RsinC) 
bsinB+csinC bsinB+csinC 


>a=2R> 2А-2 


13. The roots of A are unit orthogonal vectors 
> R,-R, =0 = 20 = с? 
А, -R =0 = а – 0-с = 0 


R, В, =1 = а? +b + с? = 1 


—а?= 1 ps ees = jabc| s d 
2 6 6 
14. Уа 7844 +а,, а... apn 
i=1 
а; 100 100 100 100 
2 i 2(1 +2 430% tu. +n | 4 100/ р 100 1 2 
lim =— = lim -2lim —* | | = 2[x'°dx = — 
noo n10 noo n101 noo N 3B | 101 
15. We have a? + b? + c? + ab + bc + ca < 0 


= (а + 0)? + (0 + с)? + (с+ а)? < 0 
>atb=0,b+c=0,c+ta=0 


>a=b=c 
40 1 
Now, |1 4 0-65 
01 4 
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16. Iz—(1 +i)? =2 
—(x-1f*(y-1y22 


> х?+уѓ=2(х+у) 4. (1) 
2(х-і 
Letw=h+tik= as 2 = C ie 
2 X+iy x+y 

h= 2х t= 2, 

х +у х^ +у 

2(х + 
а жалалы тан 
х“ +у 
г. Locus of wis x -y = 1 
17. Point M lies on director circle of hyperbola, hence angle between the tangents is 2 
as tan + ал 1 ={ап-11= 7 > 2 атэ tan 5) ы 
3 4 3 2) 2 
18. Let p(a, 4 — a) 

The equation of chord of contact AB is A 
ха+у(4-а)=8 .  ... (1) з v) 
Equation of chord AB with M(h, k) as midpoint 
hx+ky=h?+ke ow, (2) 
(1) and (2) are same 

a 4-а 8 xty=4 

h kh? +k? B 


=> x? + у? 2x – 2у= 0 


19. Circum-centre is (0, 0) 
Centroid (G) is (cms 13808 one Dem] 


3 | 3 

Centroid divides line joining orthocentre and circum-centre in ration 2 : 1 

‚ 9-13cos0-«13sin0 2x0+1xh hia 12413sin0-13cos0 2x0+1xk 
| 3 3 3 3 


= site espe С”. and ааа ЕТ 
13 13 


Hence, locus isx-y * 7 = 0 


20. Domain of f(x) is x = 1 so, f(1) = VO sin! =^ 
21. lim es -1,so lim | =. 
nm (х-2) «n.3"7-3^ 3 "(62 1 3 
E ed qct 
n 
X da ur >-1<x<5 


Hence, possible number of integers in the range = 5 


22. |= Test gx x") (2zx" xt +14х" | “өх 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


10 


AITS-FT-I-PCM (Sol)-JEE (Main)/15 


23. 


24. 


25. 


26. 


27. 


28. 


Put 2х7" + 7x?" 4. 44x" =t™ 


1 Ms S Ит _ tm 
F(x?) = [tt(t)dt хех m (1) 
0 


On differentiating 2x(x^)f(x^) = 4x? + 5x* 
5 
Цх2|-2-2х ^ 2 
> f(x?)=2+5 (2) 


Hence, > f(r?) =219 


r=1 


On solving C: y = PRX 
14x 


and the line L : y = 1 gives x = 0, 1 


1 


1 
Required area = j( шан -1) dx = пх +1)+ tan!x-x 
oX +1 2 


zT no 2и 
> 2 4 


dx 
dy 
Hence, integrating factor = e” 


dx 
=e -xX > 4 +х= е? 


S 1 
Solution is xe” = —e?Y +c 


> y =In(x «ie +1) 


Plane : x + 2y + 62— 10 = 0 
Vector along line: V = 1-2 

Vector normal to the plane n= ГЬ 2j + 6k 
У.П-0 = line is parallel to plane 


Distance of (2 1, -1) from the plane x + 2y + 62 – 10 = 0 is аас 
2 41 


R is reflexive 
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Let AD be the building of height h and BP be the hill. P 
Then tang = TEX and tano = Ž | 
y Х 
=> {апф= tX > y SOM. | 
хсо10 с019-Сс01ф T 
aig 2108095, AC B 
cot 0 – cot à <--у-- 
Mean deviation calculation about mean 
Xj ғ fixi |х; - 15| fi|xi - 15| 
3 8 24 12 96 
9 10 90 6 60 
17 12 204 2 24 
23 9 207 8 72 
27 5 135 12 60 
N=) f = 44 | J fx - 660 > flx -15] = 312 
v 1 660 
Mean = X=—( > fx; )2 —-215 
3» | ) 44 
Mean deviation = M.D. = DX, Ix, -15|- T - 7.09 
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FIIT] EE J EE (Advanced), 2015 


FULL TEST - I 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section — A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (05 — 08) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (09 to 11) contains 1 paragraph having 3 questions. Each question carries +4 marks 
for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10725 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107° 

Planck’s constant h - 6.625 x 10718 

6.625 х 1077 erg-s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 ?' kg 

1eV - 1.6 х 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 


(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1; Three particles, two with mass т and опе with mass М, might be arranged іп any of the 
four configurations shown below. Rank the configurations according to the magnitude of 
the gravitational force on M, from least to шарх! i.e., in increasing order). 


M m m m M 
(1) (2) (3) (4) 
(A) 1, 2, 3, 4 (B) 2, 1, 3, 4 
(С) 2, 1, 4, 3 (D) 2, 3, 4, 2 
2. The diagram shows four pairs of large parallel conducting plates. The plates are 


separated by equal distance in all cases. The value of the electric potential is given for 
each plate. Rank the pairs according to the magnitude of the electric field between the 
plates, least to greatest. 


-20V| |+700 з20М| |%70У -10V| |+90V +30V| |-90У 
1 2 3 4 

(A) 1,2,3, 4 (В) 4,3, 2, 1 

(С) 2,3, 1,4 (D) 2, 4, 1,3 


Space for Rough work 
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3. An observer ‘O’ at an accelerated trolley observes a projectile Q of mass 5 kg moving 
under uniform gravitational field of earth acting towards negative z-axis. He observes the 
momentum P of the projectile Q as P =15ti —10t?j — 50tk (kg m/s), where t denotes time 


in second. Find the acceleration of the trolley at t = 2 sec. (Take g = 10 m/s?) 


(A) 6i -8j - 20k m/s? (B) 3i -8j m/s? 
(C) -3i - 8j m/s? (D) -3i + 8j m/s? 

4. A plane thick wall having uniform surface temperature along planes аге 0°K and To°K (To 
= 300K) at x = 0 and x = x» respectively. Thermal conductivity varies linearly with 
temperature 
K = Ko (1 + T) The temperature of wall at the plane x = 2xois approximately: (where T is 
in kelvin) 

(A) 300K (B) 400K 
(C) 425K (D) 450K 


(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. Two identical containers contains liquid of 
same mass m but different densities as 
shown in the figure given p, > рг. P, and Р, 
are pressures at the bottoms of the container- 
1 and container -2 respectively and Е; and Р 
are the forces exerted by the liquid on the Container-1 Container-2 
walls of container-1 апа container -2 
respectively. (Neglect the atmospheric 


pressure) 
(A) Р, > Р (B) Р; < P2 
(C) F; > F2 (D) F; < F2 


Space for Rough work 
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Two point masses, each of mass M are kept at rest at points A and B respectively. A third 
point m is released from infinity with a negligible speed, so that it can move along y-axis 
under the influence of mutual gravitational attraction on it due to point masses kept at A 
and B respectively as shown in the figure -1. Figure -2 represents the potential energy of 
system (includes m, M at A and M at B) with position of m at y-axis. (Neglect any other 
forces other than gravity) (given 
Gm?/d = 12 Joule(m = 6 kg). Choose the correct option(s) 


(A) Point mass m will perform periodic motion (В) U; = —24 Joule 
(C) Maximum speed of particle is 24 m/s (D) Maximum speed of particle is 4 m/s 


Choose the correct statements: 
(A) The de broglie wavelength of electron, which are accelerated by an electric potential 


Vis А = ВЕ: 

J2m,eV 

(B) Wave velocity of the matter field is one half of the particle velocity 
(C) Wave velocity of the matter field is equal to the particle velocity 
(D) None of these 


Equation of a travelling wave is у = БеС#* bt -2vabxt) 


sec. 

а = 25 m° and b = 9 sec? 

A) Travelling wave is propagated along (+) x direction. 
B) Travelling wave is propagated along (-) x direction. 
C) Speed of wave is 3/5 m/sec. 

D) Maximum displacement of particle is 5 m. 


when x & yis in meter and tis in 


те ты те ты; 


Space for Rough work 
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Comprehension type (Only One Option Correct) 


This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 
relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Paragraph for Questions 09 & 11 


A body of mass 150 gm is dropped from point A, takes time t, A 


seconds to reach the point B at the ground. Once more, the same рм 
body is dropped from point А and when body traverses half the H= 160m] | 
distance, a bullet of mass 50 gm, moving horizontally with speed [m] ic 
40 m/s hits the falling body at point C and sticks to it. The total time 40 ms ! 


of flight of the body in this case is t» seconds and body strikes the 
ground at point D. The air drag should be neglected [Take g = 10 
m/s*]. Read above passage carefully and answer the following 
questions. 


9. The ratio of t/t is 
(A) J2:3 (B) 24/2:3 
(C) 342 :4 (D) 2:4 

10. Distance between B and D is 
(А) 160 m (B) 80m 
(C) 40m (D) 20 m 

11. Speed of the body just before striking at point D is 
(A) 5426 m/s (B) 10426 m/s 
(C) 15426 m/s (D) 20426 m/s 


Space for Rough work 
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SECTION - B 
Matrix — Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column I are labelled A, B, C and D, while the 
statements in Column Il are labelled p, q, r, s and t. Any given 
statement in Column 1 can have correct matching with ONE OR 
MORE  statement(s) іп Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are A — p, s and t; В – ӯ апа r; C - p and q; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


e 
© 
© 
© 
© 


1. An electron in a hydrogen atom makes a transition n; — пг, where n; and п» are the 

principal quantum numbers of the two states. Assume Bohr model to be valid. 
Column I Column Il 

(A) The electron emits an energy of 2.55 eV (p |n =2, п = 1 

(В) Time period of the electron in the initial state | (q) | = 4, n2 = 2 

is eight times that in the final state. 

(C) Speed of electron become two times (rf) | ny =5,n2=3 

(D) Radius of orbit of electron becomes 4.77A° (5) | m =6,n2=3 

t) | n =8,m=4 


Space for Rough work 
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2. A triangular wave pulse on a string, is moving in the positive x-direction with speed ‘v’. 
The tension in string is F and linear mass density is н. At t = 0 shape of pulse is give by: 
0 if x<-—L 
h(L-x)/L if -L<x<0 
0-4 222152 
h(L-x)/L if O«x«L 
0 if x»L 
Match the column | to that in column II 
Column | Column II 
(А) | foro «xz vt- L (p) | Slope of string is negative 
Instantaneous power transmitted is non zero 
(B) | forvt-L<x<vt (q) constants: 
(С) | forvt<x<vt+L (r) | Particle velocity is positive 
(D) | forvt+L<x< œ (s) | Particle velocity is negative 
(t) | Slope of string is zero 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. Two spherical mirror, one of convex and other concave, each of same 
radius of curvature R are arranged coaxially at a distance 2R from 
each other. A small circle of radius a is drawn on the convex mirror 
near the pole as shown in figure. The radii of 37 image (taking the first 
reflection at the concave mirror, then the successive reflection at the 
convex mirror and finally the third successive reflection at concave 


mirror again) of the circle is | а | ‚ then value of x is 
40+x 


Space for Rough work 
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A uniform rod AB of mass 5 kg and length 10m is hinged 

at A. A block of mass 10 kg is hanging with a string and 

other end of the string is attached to a middle point of the 

rod passes over a smooth pulley as shown in the figure. 10 kg 
Find the value of cos(0/2). A 


10m B 


Pressure variation due a sonic wave propagating along positive x-direction is given by the 
equation AP(x) = APssin [2x(vt - x)]. One end of an open organ pipe is closed by a cap 
and held at rest with its axis parallel to x-axis and the open end at the origin. The 
minimum value of frictional force (in Newton) between the cap and the pipe so that pipe 
will remain closed, is 

(Given AP, = 2 x 10° N/m? and cross sectional area of the tube is equal to 5 x 107 m?) 


Two sound waves of frequencies 100 Hz and 102 Hz and having same amplitude ‘A’ are 
interfering. A stationary detector, which can detect waves of amplitude greater than or 
equal to A, In a given time interval of 12 seconds, find the total duration in which detector 
is active. 


ABC is an isosceles triangular sheet of negligible thickness, A 
made of isotropic material. Mass of the sheet is m. Its moment of 
inertia about axes perpendicular to its plane and passing through 
the points А and B are |, and |, respectively. [AB = AC = a and 
BC = N2a]. Find 12/13. B 2a с 


£5 
o 


If the heat dissipated in the circuit after a zero resistance A Уу 
2cv? 


wire is connected across the pairs A % В, is ‚ће c= | --2С 


value of nis 


Space for Rough work 
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Chemistry PART - Il 


SECTION – A 
(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


Calcium cyanamide is treated with ethyl chloride to give a product which on acidic 
hydrolysis followed by heating gives another product (A). Product (A) is treated with 
excess of СН, followed by heating with moist АдгО gives the product (B). Product (В) on 
heating strongly gives (C) which is 

(A) Ethanol (B) Ethene 

(C) Isobutene (D) Tetra allyl ammonium iodide 


Toluene on heating with succinic anhydride in the presence of anhydrous AlCl; followed 
by reduction with Zn(Hg)/conc. НСІ gives a product which on heating with thionyl chloride 
followed by heating with anhydrous AlCl in CS» gives dominantly the ultimate product 
(P). Hence ultimate product (P) is 


(A) сз Q (В) нз 
о 
(С) qs (D) T3 
Sh 
о 


Space for Rough work 
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At cinema hall has equidistant rows 1m apart the length of cinema hall is 287 m and it 
has 287 rows. From one side of cinema hall, laughing gas №0 is released and from the 
other side, weeping gas (C&H&5COCH5CI) is released. In which rows, spectators will be 
laughing and weeping simultaneously? 

(A) 100" row from weeping gas side 

(B) 100" row from laughing gas side 

(C) 187" row from the weeping gas side 

(D) 185" row from the laughing gas side 


An electron is in excited state in hydrogen atom. The orbital, in which electron is present, 
is shown the curve. The value of quantum numbers of electron in this exited state are 


An^ R? 


= 0, s = +1/2 or —1/2 
= 0, s = +1/2 ог-1/2 


‚5 = 
‚5 = 


1/2 or -1/2 (B) 


+ 
+1/2 or -1/2 (D) 


Space for Rough work 
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(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. Identify the correct statement? 
Cl 
| 
H59C—CH-—C—CI 
(д) * | 
Cl 


has greater ionization potential due to reverse hyper conjugation and -1 effect. 


SSN: BN 42 ЫЗ 
| E < || < НАС 
М a Мн; 
is the order of basic strength 
< Е- < = < \ / 


is the order of heat of combustion of the compounds. 


® ® ® 
NH3 NH3 NH3 
CH; 
> > 
CH3 


is the correct order of acidic strength 


Space for Rough work 
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The diagram given below depicts the boiling point as the function of composition of the 
mixture of CCl, and SiCl, which of the following statements about the diagram is/are 
true? 


о 
То, 


в». Тво, 


0 > 1 
Хсс, 


(A) The point a represent the composition of solution and the point b that of the vapour in 
equilibrium. 

) The proportion of CCl, in the solution is smaller than that in the vapour in equilibrium. 
) bc represents the condensation of the vapour. 

) The point c represents the composition of solution and the point b that of the vapour 
in equilibrium. 


(B 
(С. 
(б 


Assuming the bond direction to be Z-axis, which of the overlapping of atomic orbitals of 
two atoms A and B will result in bonding; (1)6 orbital of A and P, orbital of В, (Il)s orbital of 
A and P; orbital of B, ((III) Р, orbital of A and P; orbital of B, (IV)s orbitals of A and B: 

(A) | (B) Il 

(С) Ill (D) IV 


Which of the following orders is are correct? 

(A) СНӘМН” < СНО” < CH4CH; (increasing basicity) 

(В) СНС = С < CHCH = CH < CH;CH;CH; (Increasing basicity ) 
(C) CHOCH; < СН;СНОН < СН;СН,ОНФ (Increasing acidity ) 


(D) Р, > Н-Сг-О--СоН; 
O 


(Solubility in water) 


Space for Rough work 
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Comprehension type (Only One Option Correct) 
This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 


relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Paragraph for Questions 09 & 11 


M+P—>B+CT+H,0+DT+ ET 


Mixture Brown Colourless 
C Ca(OH), F СО, +H,O G 
White ppt 


КМпо, /H* 2 
--------- No decolourisation 


p — 5949599. No brown ring observed 


| Na,SO 
2 4 : 
------- С | R Filter > FeSO, 4H; 
White ppt Solution 


504 _ Brown ring observed 


B ——> Yellow in both hot and cold condition 


9. What is the composition of original mixture? 
(А) ZnCOs + Zn(NO3)z (B) NasCO3 + NaNO; 
(С) PbCO; + Pb(NO3)z (D) CuCO; + Cu(NOs)2 
10. What is F? 
(A) ZnSO, (B) PbSO, 
(С) CaSO, (D) CaCO; 


11. NO + E —— Gas р 


D + НО ——9 Product 


(A) HNOs (B) HNO? + HNO; 
(С) М05-- МОҙ (D) HNO? 


Space for Rough work 
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SECTION - B 
Matrix — Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column I are labelled A, B, C and D, while the 
statements in Column Il are labelled p, q, r, s and t. Any given 
statement in Column 1 can have correct matching with ONE OR 
MORE  statement(s) іп Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are A – p, and t; B-qandr; C – p and q; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


е с “ > 


1. Match column | with column II such that reagent present in column II cannot be used for 


distinguishing pair given in column 1. 


Column - I 


Column - Il 


Phenol and benzene ) | Bro water 


p 
CH3CHO and (МезС)СО q) | Na 


(A) ( 
(B) ( 
(C) | HCOOH and СН;СНО ( 
(D) | 


r) Na2CO3 
Phenol and ethanol S) | [Ag(NH3)2] ОН 
t) | NaHCO; 
2. Match column (1) with column (Il). 
Column - 1 Column - Il 
B 2+ ital | i 
(B) [Cu(NH;), | (4) | Orbital involved is а, 
(С) | [Fe& P- (r) | Orbital involved is dy 
(D) [Ni(CO), | (s) | Tetrahedral 
(t) | Square planner 


Space for Rough work 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


OH 
1. How many tautomeric structures are possible for the compound 14 which have got a 
NO 
Bi group. 
О 
2. If a solid A*B” having ZnS structure is heated so that the ions along two of the axis 


passing through the face centre particles are lost and bivalent ion (Z) enters here to 
maintain the electrical neutrality, so that the new formula unit becomes А,В,2; report 


the value of x + y + c. 


o о 
3. Тһе area and circumference of n" orbit of a H atom are 549 A? and 83.05 A 
respectively. The maximum number of lines that can be produced when the electron falls 

from this orbit to 2th orbit is 


4. Calculate the pH 
1.428 


| at equilibrium point when a solution of 107 M acetic acid treated 
with a solution of 10° NaOH, Ka for acid = 1.9 x 107° (Answer given in whole integer). 


5. Dissolved O» in water is determined by using a redox reaction: 
2Mn* (aq) + 40H” (aq) + О (9) 


2МпО, (s) + 2H;O(/) 
How many equivalent of О will be required to react with 1 mole of Mn*?? 


6. At high temperature, the following equilibrium exist in a mixture of carbon, oxygen and 
their compound: 


C(s) +O; (g) CO, (g)Keq, = 10 * 
2C(s)« O, (9) ——52CO(g)Keq; -10? 
C(s) - CO; (g) ——2C0 (g)Keq; = X 


2CO(g) +O, (g) —— 2CO, (g)Keq, = Y 
What will be the ratio of X and Y? 


Space for Rough work 
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Mathematics PART -III 


SECTION - А 


(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


If a, b, c are three distinct non-zero complex numbers such that |а| = |b| = |c| and the 


equation 

az? + bz + c = 0 has a root whose modulus is 1 than 

(A) b? = ac (B) c? - ab 

(C) а? = bc (D) none of these 


If f: [O, 1] — [0, oo) is differentiable function with decreasing first derivative, such that f(0) = 
0 and f'(x) » 0 then 


p dx _ f(t) 


Let P(x) is polynomial of degree n, having n real and distinct non zero roots. Q(x) is 
another polynomial of degree m such that Q'(x) = 0 has at least one real root not equal to 
any of the root of P(x) 2 0. If n, m » 2 then which of the following statements is correct 

(D : шиг X) + 3ХР (х) + P(x) = 0 has n real roots 

(Il) : P'(x)Q'(x) + P(x)Q”(x) = 0 has at least one real root 

(A) only (1) (B) only (1) 

(C) both (I) and (1) (D) neither (1) nor (11) 


Let a є [0, 4]. The maximum area bounded by the curves у = 1 ~ |x – 1| and y = |2x – a| 


(8) 2 


(0) попе of these 


Space for rough work 
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(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. 


Let f, g and h are function differentiable on some open interval around 0 and satisfy the 


equations f= 2f?gh+—,f(0)=1, g'=tg’h +=, g(0) -1 and Y =з? + 7 h(0) - 1. 
g 


The function f is given by 


өн 6x + 7] С 
(А) f(x) 227^? : (B) f(x) - 2*8 - 


cos?| 6x + 7 cos?| 6x += 
4 4 


1/6 1/12 


(C) f(x) = (sec 12x)? (sec 12x + tan 12x)"^ (0) f(x) = (sec 12x)'^ (sec 12x + tan 
12x) 


2 2 


Let PA and PB are two tangents drawn from point P, outside the ellipse та =1, (a> 
b). If H1 апа Н» are reflections of Е; апа Ес respectively in the tangents РА and PB, then 
which of the following option(s) are correct 

(А) ZPH;F; = АРЕН; 

(В) mid-points of line joining Е.Н; lies on a circle of radius a 

(С) АРҒ-Н, and АРҒ(Н; are similar 

(D) АРҒ-Н, and АРР-Нь are congruent 


Let f, а and h are quadratic polynomials such that f(x) f(x + 1) = g(h(x)). If a1, Ві are roots 
of 

f(x) = 0, ог, B2 are roots of g(x) = 0 and оз, B3 are roots of h(x) = 0 then which of the 
following is/are true? 

(A) ол + B1 = ог + Bo (В) ол + B1 = оз + Ba 

(С) o4: = a2 (D) oi: = озђз 


For any real number 2, > 1. let f(A) denote the real solution of the equation x(1 + In x) = X 
then 

(A) f(A) is strictly increasing function in its domain 

(B) lim л f(A) = e 


(C) , p )2 x(1 + In x), h: [1, со) > [1, ©) then f(A) is inverse function of h(x) 


f (X)In. 
(D) lim EE ci 


Space for rough work 
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Comprehension type (Only One Option Correct) 


This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 
relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Paragraph for Questions 09 & 11 


Read the following write up carefully and answer the following questions: 
Dot product of two vectors A=(a,,a),a,) and B=(b;,b,,b,) is defined as 
А -B = ab; + a,b, +a,b,. Also, А.В = ab; +a,b, for А-(а,а,) and B=(b,,b,). Using these 


definition of dot product and algebra it can easily be proved that following equations/in-equations 
holds true 


() A-B=B-A (І) A(B+C)=A-B+A-C (1) c(A-B)=(cA)-B =A-(cB) 


9. If the dot product of two vectors A = (а;,а,) and B=(b,,b,) is defined as 
А.В = 2a,b, + a,b, + a,b, +а,р, . And other algebraic operations vectors remains as 
usual then 
(A) (II) holds true (B) (1) and (III) do not hold true 
(С) all of (1), (11), (III) do not hold true (D) none of these 

10. If the dot product of two vectors A =(a,,a,) and B = (b, b;) is defined as 


А.В = Jab, + (ар; - 2 ab, -2,/ар, and modulus of A is defined as А =а+а„, 


then which of the following is always true for а, bi > 0, Уі = 1, 2,3 


ШІ © 82498 
© &-8|« 20-8) о 8-3 
11. If however dot product of two vectors А = (a4, az, az ) and В = (b4, б, b.) in defined as 
A-B= Yap, , while all other algebraic operations remains as usual, then 
(A) (1) зар true (B) (Il) is not true 
(С) all (I), (Il), (Ш) are true (D) (11) and (III) are true 


Space for rough work 
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SECTION - B 
Matrix — Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements іп Column 1 are labelled A, B, C and D, while the 
statements in Column Il are labelled р, 0, r, s and t. Any given 
statement in Column 1 can have correct matching with ONE OR 
MORE  statement(s) іп Column IL The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are A — p, s and t; В – ӯ апа r; C - p and q; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


e 
© 
© 
© 
© 


1. Parabola y* = 4ax is given. Three normals are drawn from any point (N) inside the 
parabola. Tangents drawn at the intersection points (P, Q, R) of parabola and normals 
form an equilateral triangle (AABC). Then match the following Column-I with Column-ll 


Column - І Column - Il 

(A) Circumcentre of AABC (p) (3a, 2а-/3 ) 
(B) Co-ordinates of N (q) (5a, 0) 
(C) Co-ordinate of a point at a distance ‘a’ along 

negative x-axis from one of the intersection point (P, | (r) (0, 0) 

Q, R) is 
(D) Co-ordinates of intersection points (s) (-а, 0) 

(t) (3a, - 2а/8| 
2. Match the following Column-l with Column-ll 
Column - | Column - Il 

(A) If f(x) + Р(х) = —х 0(х/ (х) and g(x) > Ох e R then (p) 0 

(Қо) [f GJ has k as its maxima. Then k is P 
(B) If f(x) + f(x) = g(x) and g(x) is always increasing then 

the minimum value that f(x) can attain so that f(x) also | (q) 1 

increasing is k. Then (2(k + 1)) is 
(C) If g(x) = iU is non-increasing function and (о 2 

f(x) is continuous in R then f(1) is 
(D) If f(x) is differentiable function and f(x) = x^ + 

[e t(x-t)dt then f(-1) = s then k is ‚АЖЫ. 

0 

(t) 3 


Space for rough work 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


л/2 
re | х' sinxdx 
If lim —29— — =, then value of xL — C is equal to (C eR, L » 0) 


г>» 1/2 


І X' cos xdx 
0 


Let f: R > R, satisfy the equation (x —y)f(x + y) — (x + y)f(x — y) = 4xy(* — у?) vx, y є R. 
If f(1) 2 —2, then the absolute value of difference between maximum and minimum value 


of f(x) on the interval x € |-43, 43| is 


The number of all the pairs of natural numbers (x, y) which satisfy the equation 
2x(xy – 2y – 3) = (x + у)(3х + y)is | . 


The number of distinct solutions x е [0, л| which satisfy the equation 8 cos x cos 4x cos 


5x = 1 is k then 5 is equal to 


n biased coins, with m" coin having probability of throwing head equal to CENE) 
m+ 
(m= 1,2, ..... , п), are tossed once. The probability of getting an odd numbers of heads, if 


n | 
ОО then a+ В + y is equal to 
PY 


results for each coin are independent, is 


Consider the parabola y = ax — bx’. If the least positive value of a for which there exist 


a, B e R – {0} such that both the point (о, B) and (Р, о) lies on the given parabola is k 
then [k] is equal to 


Space for rough work 
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FIIT) EE 


FIITJEE Students From All Programs have bagged 34 іп Тор 100, 66 іп Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 


a JEE(Advanced)-2015 
E ANSWERS, HINTS & SOLUTIONS 

ч 

5 FULL TEST- | 

5 (PAPER-1) 

E Q. No. PHYSICS CHEMISTRY MATHEMATICS 
E 1. B A 

H 2. D B B 

ч 3. D A C 

E 

Е 4. с с А 

5 5. A, D A, B, D A, С 

б 6. B, D A,B,C A, B, C, D 
E 7. A,C B,D A,C,D 
e 8. B,C,D B,C,D A, B, C, D 
3 2) В с А 

Е 

5 10. D D с 

z 11. B A B 

5 (A) > (9) (^ 5,1) (A) > (S) 
2 " (В) > (p,q, s, t) (B > p, q,r, t) (B) > (q) 
в (С) > (р, q, 5, t) (C >p, s) (C) > (s) 
8 (D) > (r, s) (D >q, $, t) (D) (р, r, t) 
= (A) > (t) (A >q) (A) > (р) 
E 2. (В) > (q, s) (B > p.t) (B) > (q) 
5 (C) > (р, 9, r) (С->р,4) (C) ^ (p) 
8 (D) > (t) (D s) (D) > (г) 
: 1; 1 4 3 

: 2. 1 7 4 

3 3. 2 3 3 

Ф 

т 4. 8 5 5 

2 

Е 5, 2 2 4 

PY 6. 3 1 3 
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Physics PART - | 

SECTION – А 
а Ёа = Б -151-20(-50К = Fea +Foseudo and Fesa =то(—К) = -50k N 
4. ОД 


2 
So, Sx, - K, E 3:909) | 
А 2 


So, at x = 2X9 temperature Т ~ 425 K 


5. m=Vp= |A, +A; + АА Hp 


m 


H = = 
í | A, + Az + JAA; | 
P1 = pıgH; 


Ps = рН — Рі > P2 


Е; = mg - AP, 
F2 -mg- ДІР» 
2 
6. U- -2GMm А -GM 
Jd? +у? 2d 
_ -20Мт 2007 


Jd? + y? 2d 
= -28m|-—2 +1 
afd? + y? d 
1 v2 


= |AU| = =m 
2 
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E ES E = P = VParticle 
h P 2m 2 


8. y= Беа x+vb t)? 


09-11. h=160m 
ty 


др [2x160 4415 sec 
: 9 10 


Velocity of system after collision in vertical direction, vio = 30 m/s; 
Velocity of system after collision in horizontal direction, у = 4 х 40 = 10 m/s 


vi = 900 + 2x 10 x 80 => у; =50 m/s 


t; LU ОШ жыш 
б 10 
t = 4sec 
SECTION - B 
2. Shape of sting at t= 0 is given by. y 
0 if —o«xxvt-L | 
(x,t) = h(L+x-vt)/L if vt-L<x<vt 
Wor хам) if vt<x<vt+L 
0 if vt+lL<x<oa 
SECTION - C 
. 0 : 
2. 108902 = 5g sin Ө 


1082 = 5 (2 sin 0/2 cos 0/2) 
cos 0/2 = 1 


4. Уі А sin œt 
У2 = А ѕіп at 


Vr = 2A cos. (© zhan (92 zah) 
і 2 2 


Resultant amplitude A, = 2A|cos(Aw)t/2| 


{дейс ane n 
2 2 4 
хына 15 
2 3 6 
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-. In % sec cycle, active time is (1-4) = 1/3 sec 


(1/3) 
(1/2) 


-. In 12 sec interval, active time is 12 x 


a v - ON 2, 
3C 3 
2 
U- 164 ye _ 2CV 
2 9 9 
V 
Ve= = 
2 2 2 
Ко ва) eve б 
2 9 9 9 
2 
Initial total energy = = 
Final total energy = ; Gov? =CV? 


Charge flow through the battery = 2CV -CV = =CV 


> W 4 сүг 
3 


battery — 


2 2 
4СУ5 2CV" 2 су? 


=> Heat dissipated 


3 3 3 
Chemistry PART - II 
SECTION – A 
1. H3C—CH; H3C—CH; n 
Сас вео. N—C=N HO N—C—OH __=60 , 
25 (i) 2CHyl 23 UNIES E A 
N—H TMs ago | НаС-СН-М--Снҙ-Сн; | онә — 
(А) 
(В) 
| 
Н2С--СН; + H3C—CH5-N—CHs + Н20 
(C) 
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2. CH 1 CH 
3 = 3 
Ж: | | ен» 
Hoo—¢ C—CH,—CH,—C—OH 
о 
Anhydride AICI, яи 
(minor) T 
O=C—CH,—CH,—C—OH 
(i) Zn - Hg/HCI Цаа 
(major) 
(ii) ЗОСІ, / A 
(i) Zn -Hg/HCI 
(i) ЗОСІ, / A 
5 CH, 
O 
Cl 
Anhyd. AICI, / A(CS;) 
О 
СН, 
Anhyd. AICI, / А(С8,) 
СН, 
О 
(тїпог) О 
(major) 
2 ~=— C3H7O0Cl 
-——— 287 m ——- 
Molar weight of CSH;OCI = 8 x 12 - 7 x 1 + 16 + 35.5 
= 154.5 9 
Molar weight of N20 = 2 х 14 + 16 = 44g 
According to Graham’s Law of diffusion 
Г M 
NOS s cs ы с Цэ ИН стан ed 
C. H;OCI 4 
мо = 26 x287 = 187" row from N;O side. 
.0 h ; í 
ас нос = 2o 287 - 100" row from weeping gas side. 
Therefore, the spectator from the side of №0 in the 187^. Row will be laughing and weeping 
simultaneously. Alternatively, the spectator from the side of weeping gas in 100" row will laugh 
and weep. 
4. The given orbital diagram has two radial nodes, i.e. п-/-1-2 


-. The orbital, in which electron is present is 3s. 
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Cl Cl 
(^w Ф | © 
СІ СІ 
These occurs decrease іп electron density and hence the ionization potential increases. 


NN: 
(B) Basic strength ос electron density over one N-atom D has lesser electron density over 
N 


| Хы 
опе N-atom than іп 22 
N 
(C) Heat of combustion шэг = 
Stability 


stability ос No. of a —H 


and if no. of о-Н of same stability ос ease of hyperconjugation. 
(D) Conjugate acid of weaker base is stronger acid. Basic strength 


МН, МН, МН, 
СНз 
< < 
СН, 
6. B. pt. of CCl, < that of SiCl4. The vapour must always be richer in more volatile component. 


Hence, the upper curve represents the composition of the vapour and the lower curve represents 
the composition of the solution at corresponding B. pt. 
8. The correct basic order for (a) option 


© 
CHO >  CH3NH 


(-ve) charge on most 
electronegative atom 


> сн,сн? 


(-ve) charge on least 
electronegative atom 


and it can also explain by its conjugate rest all option are correct. 


Solution for the Q. No. 9 to 11. 


M – PbCO; 
P — РО(№Оз)2 
B — PbO 
C - CO; 
D — МО; 
Е-О: 
Р-СаСО, 
G — Са(НСО›»)„ 
О-РО50, 
В- МаМОз 
1: 
14 14 
М--О N—O 


SECTION -C 
O 


14 14 


М--ОН М-- 
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2, =4-2=2 
2,.-4 
2—2 =1 
2% A4B2Z4 
х+у+2= 7 
о 
п? = 5.49 А? 
о 
Әлі = 83.05 A 
о 
thenr= 13.22 А 
Е 0.529 хп? 
7 
2 
Күс лас а 
n=5 


Number of maximum lines possible = 3 


CH,COOH + NaQH——>CH,COONa + H,O 


Int. No. of mole 10°°V 10:6у 0 0 
att-t sec 0 0 10:6у 
-6 
[CH;COONa] = ш 
гу 
=5x107%< 10°. 


[on |= nrbis 
Ka 

10241077 х5 
1.9х105 


= 2.63 х 10? < 10% 


so рОН = Hog (2.63 x 10? + 10° 
pH = 7 


Mn? ——»MnO, +267 


4e +0, —>2H,0 


1 Eq of Мп? = 1 Eq of О» 

(n = 2) (n = 4) 
% mole of Mn? = 1 Eq. of O2 
2 mole of Mn”? = 4 Eq. of О» 
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6. 2C(s)+O,(g)——=2C0(g) Кед=103 
СО, (о) —=C(s) +0, (g)Keq = 10? 


C(s)+CO,(g)——2C0(g) Keq-10'-X 


C(s) +O. (g)——=2C(s) + CO; (о) Кед = 1/x =10°' 


2C0(g) +O, (0) —— 200, (g) Keq - 107 = Y 
Hence X: Y 21:1 


Mathematics PART - Ill 
SECTION- A 
1. Let z4, Z2 be the two roots with |z;| = 1 
so zz © > [2,| 21! 1 
а 5 Jal|z,| 


=> ZZ = 2525 =1 

OZ, --2 and |Ы = al 

> |z + za = 1 

> (z1 +29)(Z,+Z))=1 > өнө 21-24: 
> (Zi + Zo)? =Z1Z2 — b? = ac 


2. For x e [0, 1], f(x) > f'(1) C- f(x) is decreasing) 


eo кб) 


#2 (х) +1 of (х) +1 
> tan (х), ја 


zb fa 
tan'f(1) _ f(t) 


ға) ro 


“Заг о<аУо>0- 


l НО 
е шщ 
of (x)+1 f (1) 
3. 2 Р(х) = 0 has п real roots 
=> x P(x) = 0 has п + 1 real roots 
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d 
> a СР) =0 
— x P'(x) + P(x) = 0 has n real roots 
=> x(x P'(x) + P(x)) = 0 has n + 1 real roots 
d ү 2р, 
> mU P (x) +xP(x)) = 0 has n real roots 
i.e. x? P"(x) + Зх Р(х) + P(x) = 0 has n real roots => (I) is true 
Let one of the roots of P(x) = 0 is a, and one root of Q'(x) = 0 is ав given, a z В 


м P'(x) Q'(x) + Р(х) Q"(x) = 0 


= a (P690 ()) =0 


Consider f(x) 2 P(x) Q'(x) 
f(a) = 0, f(B) 2 0 


Hence, by Rolles theorem 5 (Pogat) -0 has at least one real root lying between a and р 
Х 


Case-!: 


If a є [0, 1], the curves intersect at (s. a) and (a, a). The bounded region is contained in the 
triangle with vertices (0, 0), Е o) and (1, 1) with area = 2 


1 
Непсе, агеа сап пої ехсееа 1 


Case-ll: 
If a є [1, 3]. In this case the bounded region is a quadrilateral with four vertices (2. а), 3 o), 
ar ta) and (1, 1). In this case area bounded = 1 шаг 5 JE 3 
3 3 232 2 
2 
_ 1_(а-2) zt 
3 6 3 
Case-lll: If a є [3, 4]. This case is symmetric with саве- 
Y 2 (2, 0) (2, 0) 


Multiplying the first DE by gh, the second by fh and the third by fg, and adding the equations 
gives 

(fgh)' = 6(fgh)* + 

Let f(x) g(x) h(x " k(x) 

We һауе К'(х) = 6(k (x))? + 6 


Integrating and using k(0) = 1 gives 


T 
k(x) = tan С + z) 
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Now 1" DE = БО ШЕ 


f(x) k(x) 
=> EO) = даа 6x + z) со бх + z) 
f(x) 4 4 
Integrating and using f(0) = 1 gives option A and C 


6. By reflection property of ellipse ZPAF; = ZQAF, 
© Hiis reflection of Е; .. ZQAH; = ZQAF; 
Now PH» = PFs, РН; = РЕ; 
and Е-Н, - FoA + AF, =2a 


and F4H2 - Е.В + ВН, = ЕВ + Е.В = 2а 

Hence, АРЕН; апа APF,H» are congruent as all three 
sides are equal 

This leads to all the options 


7. Let f(x) = a(x – a4)(x — Bi) 
f(x + 1) = а(х – ол)(х — Вз 1) — Bi)(K — оч + 1) 
= a(x? + x — oux — Bax + ору — ou) G8 + x — oux — Вах + oui — Ва) 
=> f(x) f(x + 1) = a2[(x? — (o4 + Bi — 1) x + о. В) — ол] x [(X — (o + В: — 1) x + оир) — Bi] 
Hence, g(x) = a°(x — a4)(x — B1) and h(x) = x? — (a; + В: — 1) сар: 


8. Consider h(x) = x(1 + In x), h: [1, o»)  [1, о) 
Clearly h(x) to increasing function in its domain 
*- ҚА) denotes the solution of x(1 + In x) = А 
z. f: [1, œ) A [1, о), f is inverse function of h(x) 
As lim h(A) = оо => lim Қ2)-о 
Ао ло 
1 


1 1 


F'(A) = ———— f'(A)= = 
0) Дор ER) 2+1 |, ңа) 2+In(f(2)) 
Now consider L = lim d LU = lim ГОА = |іт Ind 
aoe 0 Go F(A)(T4In(F(A))) == 1+In(F(A)) 
| ' 1/2 4280) , 2+Inf (A) 
) 1-1 -| -| 
Ву L’Hospitals Rule 981043) lim 510) ШИН 141113) 
2 +1 
| Inf (A) 
=> L= lim =1 
^о 1 
+1 
Inf (A) 
9. (1) holds true obviously 


For (11): A(B+C) = (а az (b, + c, b, ғс;) 

= 2a,(b; + сі) + a2(b2 + со) + а((бә- Со) + a»(bi + сі) 

= (2aib; T 82b» T а.б + абі) + (2а;с; + ас + асо + асі) 
= А.В+А.С 

Similarly it сап be checked that (III) also holds true 


10. A-B = /ар, + Ja;b, +2,/a.b, -2,/ар, 
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— А.В 


lA 


(s UE Pa (a, +B) (a +0) < 5 ((а * 85) * (b; b; )) 


P A-B < (41+ В) 


А.В = јар, + apb, +a,b,|=B-A 

Hence, (1) holds true 

A(B + 9) =|a,(b; +C,)+ as (6, c2) + а» (bs * c, )| =|(a,b, + asd, + аб») + (ас, + асу +азсз) 
+ |а, + a;b; + азр» |+ [ас + асу +азсз| 


> (1) Don't hold true 
Similarly (IIl) can be checked 


SECTION – B 

Normal y + tx = at? + 2at 
= af + (2a—-h)t-k-0 
> +1 +t; = 0 > t; = (tı + t2) 2 das (1) 
МЛН cn . (2) 

k 
Also, titats 2— 0000000... (3) 

a 


— AABC is equilateral 
So, G=H=O 


Gs (а у, BU Ft FEES E ) 


G= ЕС маны) o) 21 (4) 

а 
Н- Е 30 +t +13 + titate) M (5) 
Comparing (4) and (5), 12 = 0 and from (3), к= 0 
From equation (2), we get eae “2 --а 
2a-h--3a 
h=5a 
= О s circumcentre of AABC = (-a, 0) 
Image of O will lie on circle 
7 N= (ба, 0) 
= One of the intersection point lie on vertex (7: К = 0) 
So, to =0 


> ať + (2a—5a)t = 0 

>t-3t=0=>1t(t?-3)=0 

t=0, +v3 

-. Intersection points > P = (3a, 2а43| ‚О = (0, 0), К = (3a, -2а43| 
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So, h'(x) < 0 of x > 0 and h'(x) > 0 for x < 0 
Then, x = 0 is a maxima 

(В) f°(x) + f(x) = g(x) 
2 (x) f'(x) + f'(x) = g'(x) and g'(x) = f'(x) (2f(x) + 1} 
So, g'(x) = 0 as g(x) is increasing and for f'(x) 2 0 
2f(x)+ 120 


Hence, Қх)> -5 


(C) Let G(x) — 240) о 


= 2t(x) 0) dt and а 900 =9(x) 


and G'(0) = 0 = g(0) 

Also, g(x) is non-increasing 

Hence, g(x) > 0 x є (о, 0), g(x) € 0 x e [0, о) 

i.e., G’(x) 20forx «0, G’(x) < 0 for x > 0 and G(0) = 
But G(x) (from equation (1)) > 0 

Hence, С() = 0х eR 


[f(t)dt-0 x eR 
0 


i.e., f(x) 20x 
Hence, f(1) = 


(0) f(x)=x?+fe“f(x-t)dt — ^ ^ (1) 
0 
f(x) =x? + e*fett(x -x+t)dt 
0 
f(x) = x^ езен (t)dt 
0 


f'(x) = 2x+e™ [еч (x) ] - eje (t)dt 


f'(x) = 2x f(x)- je "rat = 2x + f(x) + х? – f(x) 
0 
f'(x) = 2x + х? 


f(x) = x° + X so and from equation (1) (0) = 0 
Hence, c= 0 
| 2 xX 
i.e., f(x) = X р 
2 л К-2 


+ 
1 k 2 
f ( 1) 1 : 
3 3 3 3 
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SECTION - C 


т/2 
Let f(r E x" sin хах 


nl2 т/2 r+ 


DAN S dim 
Now, | X' cos xdx = XU osx + І sin хах 
r1 7 r+1 


т/2 
> І x" cos xdx = Ба! 


So, we have lim 
roo f(r +1) 


Now, consider f(r) < | X 
0 


Hence, lim f(r) = lim ————————— х = 
гә f(r +1) roo 


Now, lim r°(r+1) f(r) =L > lim Z5 (ren-L 
[00 f(r+1) ro T 


For positive L we should have C = -1 and L = 2 
T 
+В В 


Lex «yea andx-ye po x- 757 and у= == 


Given equation = Во) – af(B) = (a° – p^)op = f(a) anc зы p? 
а 


iN PT 
Hence, x“ =k (kis some real constant) 
X 
—f(x) = x? + kx 
f(1) = -2 > k =-3, f(x) = x? – Зх 
f(x) = 3(x — 1)(x + 1) on the interval x є |-43, 43| extreme value аге-2 and 2 


The given 2 can be re-written as quadratic in y 
y? + (8x – 2х°)у + (3x? + 6x) = 0 
Its discriminant to equal to 
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= (64x? — 32x? + 4х“) — 4(3х° + 6x) = 4x(x? — 8х? + 13x — 6) 

= 4x(x — 6)(x – 1)? 

For solutions in integers this discriminant should by perfect square this happens if and only if 
г? = x(x — 6) = (x-3) -9 

9 = (х – 3)2– 22 = (x + z – 3)(х — z – 3) for name integer z 


Checking all factorisations 9 = (-9) х (—1) = (-3) x (-8) = (-1) x (-9) 29x123x321x9 
This gives all possible pairs (x, y) as (x, y) = (-2, 0), (-2, 24), (0, 0), (8, 4), (8, 60), (6, 12) 
Therefore exactly three pairs of natural number (x, y) are possible 

4. As no multiple of л nor any odd multiple of - satisfies the equation we can multiply both sides by 


sin x cos 2x, which gives 

sin 8x cos 5x = 2 sin 4x cos 4x cos 5x = 4 sin 2x cos 2x cos 4x sin 5x 
= (sin x sin 2x)(8 cos x cos 4x cos 5x) = sin x cos 2x 

=> sin 13x + sin Зх = sin Зх — sin x 

— sin 13x = sin (-х) 

= 13x = nz + (-1)" (х) 

п 5л 7л 11л x 2л Зл 4n 5л бл 


Which gives 10 solutions —, =, —, =) Soe 
12 12 12 12 7 7 7 7 7 7 


5. Let H; = the event of getting a head on i" coin 
H = getting odd number of heads on throwing n coins once 


CoinNumber:1 2 3 4 ..... m 2.21 
1 1 1 1 1 1 
P(H; = = 5 2 0 ee 1 
(н) 3 5 7 9 (2m +1) (2n +1) (1) 
- 2 4 6 8 2m an 
РІН, PEL 2 
Н) 3 5 7 9 (2т +1) (2п +1) 2 


Now, P(H) = sum of series which has each term consisting of product of an odd number of terms 
from (1) and even number of terms from (2) such that total number of factors in each term is n 


Consider the product |2 JE ЗЇ 3 ids | al 1 )- 1 
3 3/5 5/7 7 2n+1 2п-1) 2n+1 


LHS = Р(Н)-Р(Н) : 
) 


WE LE TT 
Also, P(H)+P(H) - 1 
n 
P(H) = 
RUD аон 
а= 1, В = 2, ү= 1, а +В +уү= 4 


6. (о, В) and (Б, a) will lie on some line y = —x + X 
Solving line and parabola — (x + A) = ax — bx? 
= 6х2 (1+ а)х+А= 0. (1) 
Again, у = a( – у) – b(. — y)? 
= by? + у(1 + a- 26А) + (022-ал)= 0 __..... (2) 
Both (1) and (2) has same roots which are с and р 
1+а 


Hence, 1 + a – 20А = -(1 TH ENS 


Now, for о, В to exist disc of (1) > 0 
= (1 +а)*—4рА>0 

= (а—3)(а+1)>0 

> a е (-0, –1) U (3, о) 


——— eel 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - I 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - А (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section - A (05 - 08) contains 4 multiple choice questions which һауе one or more than опе 
correct answer. Each question carries +4 marks for correct answer and - 1 mark for wrong 
answer. 


Section-A (09 to 11) contains 1 paragraph having 3 questions. Each question carries +4 marks 
for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” mor 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal К тог" 

Avogadro's Number Na = 6.023 x 10? 

Planck’s constant h - 6.625 х 10“ J.s 

6.625 x 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn-50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 


(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. 


A conducting wire is bent in the form of a parabola y = 2х у 
carrying a current / = 2A as shown in the figure. The wire 


LE ^ 
is placed in a uniform magnetic field B = —4K. The 


magnetic force on the wire is 


(А) -16i (B) 321 


(C) -32i (D) 161 


If M = mass, L = length, T = time and | = electric current, then the dimensional formula of 


resistance R will be given by 


(A) [R] = [MLT I7] (B) [R] = [М?Т] 
(C) [R] = IM'L^T'7] (0) [R] = [м'1 °т°?) 


A block of mass m, = З kg is connected with ideal 
spring of spring constant k = 30000 N/m and kept at 
horizontal frictionless surface as shown in the figure. 
The block m2 = 1 kg is moving with velocity u = 4 
m/s towards block m4. v, and vz are the final speed 
of the block m, and m; respectively. 

Choose the correct statement(s) 

(A) V4 = V2 = 1m/s 

(B) The maximum compression in the spring is 2 cm 
(C) The maximum compression in the spring is 4 cm 
(D) none 


u =4 m/s 


онота m | 


FFF FFF FS FSS SPST Pe Tee 


Space for Rough work 
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4 The diagram shows four systems of charged particles. Each system contains two 
charged particles at point A and point B as shown in the figure. A third positive point 
charge qo is kept at point P in each system. The direction of electrostatic force 
experienced by the charge 9 will be 


System -1; AP = BP = г and AB is а System -2; AP = BP = гапа АВ is а 


straight line 


straight line 


System -3; AP = BP = г and AB is а System -4; AP = BP = r and АВ is а 
circular arc of radius rand centre atO circular arc of radius г and centre at О 


System -1 


(A) T 
(B) Y 
(C) Т 
(D) T 


System-2 System-3 System-4 
> < 22 
< > 1. 
> > 22 
-» < 7 


Space for Rough work 
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(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. 


In the given figure a wire loop has been bent so that it has 
three segments. Segment AB is a quater circle in xy plane, 
segment BC is 
L-shaped wire in yz-plane, and segment СА is straight line 
in xz plane. Here are three choices for a magnetic field 
through the loop. 

(1) B, = 31+ 7j - 5tk 

(2) B, = 5ti - 4j - 15k 

(3) B, - 2i - 5tj - 12K 

If the induced current in the loop due to B,,B, and B, are і,,і, and i, respectively then: 


(А) i, «i; (В) i, >i, 

(C) 1, >i, >i, (D) i, =i, =i, 

The surface tension phenomenon is the result of the tendency of a system to keep total 
(A) density of the system is minimum (B) potential energy minimum 

(C) volume of the system is minimum (D) surface area of the system is minimum 


Radiation coming from a radioactive substance is passed 
through а cloud-chamber in which strong constant 
magnetic field is switched on in the direction shown in 
figure. Figure shows path followed by few particles ^ 
coming from radioactive substance (shown by dotted д \.. 
lines) Neglect the interaction between different particles. 
Tick the correct statements : 

(A) Path 1 can be followed by y-radiation only 

(B) Path 3 can be followed by y-radiation only 

(C) Path 4 can be followed by a-radiation only 

(D) Path 4 can be followed by p-radiation 
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8. 


A particle of mass ‘m’ starts from origin and move in x-y plane velocity of particle is given 
by 


-> ^ 

у= Ккі+К41-ау ј 
where k4, k2 & a are constant апа ‘y’ is y-coordinate of position of particle. Choose the 
correct statements : 


2 
(A) Average force acting on particle тек 


) 
) Force acting on particle decreases first then increases 
(C) Path of particle will be hyperbolic. 
(D) Radius of curvature of the path followed by particle will decrease first then increase. 


Comprehension type (Only One Option Correct) 


This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 
relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Figure shows a tube whose two limbs are 
vertical and one is horizontal of sufficient 
length. An ideal gas is enclosed between 
two massless non conducting movable 
piston of cross-sectional area 10 cm?. A 


Paragraph for Questions 09 & 11 


h - 
liquid of density р; = 1000 kg/m? and р» = | Б 
2000 kg/m? are poured in the vertical limbs Зу 
of height of h4 = 2m and һ» Now gas is E 
slowly heated. Consider the wall of tube is 
insulated. 
9. Ratio of h, and hz at any instant will be 
1 2 
A) = в) 2 
(A) 5 (в) 5 
(С) И (0) not constant 


If due to heating separation between piston is increased by 3m then displacement of 
piston on left will be 


(A) 2m (B) 1m 

(C) 2.5m (D) 1.5m 
Find the work done by gas 

(A) 70 Joule (B) 390 Joule 
(C) 90 Joule (D) 350 Joule 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains р 4 r s t 
statements given in two columns, which have to be matched. The 

statements in Column 1 are labelled А, B, C and D, while the A (Р) (4) ©) ОЮ, 
statements in Column Il are labelled р, q, г, s and t. Any given 

statement in Column I can have correct matching with ONE OR В О © © © © 
MORE statement(s) in Column Il. The appropriate bubbles С 

corresponding to the answers to these questions have to be ® © © 9, 9 
darkened as illustrated in the following example: D (Р) (4) ©) ©) (9 
If the correct matches are A — p, and t; В – q and r; C – p апа q; 

and D — s and t; then the correct darkening of bubbles will look like 

the following: 

1. Terminal A is connected to positive terminal of battery and B is connected to negative 


terminal of plate and it send same charge Q in all four combination. Each plate have same 


area and separation between two consecutive plate is same. 
Column I 


Column Il 


Upper surface of plate 4 
have -Q charge 


4 
( 2 
(A) : қ (р) Бин шон of plate 1 have 
4 
1 
E 
3 


both surface of plate 2 


(C) — RH — S (r) Same charge Appear on 
LÁ B 


> 


Bottom surface of plate 4 


1 
В 2 
(D) 3 J—* (s) have zero charge 
B 
4 


(t) Total charge on plate 2 is Q 
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2. Column | shows four physical situation and relates these with column Il. 
Column | Column Il 
(A) ==? pes (p) Mechanical energy is 
у k : conserved 
М, M2 
УУУУ, З 
ь-0 


Blocks are given velocities as shown on 
smooth horizontal surface 
(B) 0 о; (9) Momentum is conserved 


Two positive charge particles are given 
velocities towards each other in a gravity 
free space as shown. 
(C) Q (r) К.Е. of centre of mass will 
| Va remain constant 


V2 
Two positive charge particles are given 
velocities along different line towards each 
other in a gravity free space as shown. 
(D) 2m (s) At maximum or minimum 
S separation K.E. in centre of 


à mass frame will be zero or 
RN minimum. 


Beads are free to move on a smooth circular (t) Angular momentum is 
rings placed on a smooth horizontal table. conserved about any point in 
inertial frame 


< 
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SECTION – C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. In the given circuit the resistance of each sides and diagonals is E 
R|- жа) The equivalent resistance across the points А апа В is e 
(given ABCD is a square) 
A B 
2. If the sound heard by observer, whose equation is given as 
y = 8sin10xt cos 200zt at x = 0 
The number of beat frequency heard by observer is 2k, then the value of k is 
3. Point B is the image of point A due to reflection from mirror (which is either spherical 
concave mirror, or spherical convex mirror or plane mirror), whose principal axis is x-axis. 


One square in x-axis represents 5 cm and one square on y-axis represents 1mm. 
The co-ordinate of centre of curvature of mirror is (x1, 0) and co ordinate of pole of mirror 
is (Хо, 0) respectively. If |x;| + [x2] = 5K cm, then find the value of К. 
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4. Figure shows a circuit containing three resistor X,, R Х, 
Х; & X3 having resistance R each, ап inductor, 


capacitor and an emf source having inductance 5 
‘LU’, capacitance С 8 emf & respectively (Given C R X 
R -Ё ) The switch is first connected to 
$ 
position-1. When charge on capacitor becomes al 
half of it maximum possible value then switch S is “91.5 
connected to position-2. Current in resistance X3 В X "d 
just after shifting the switch from position-1 to : 2 
position-2, is 
(given L = 5mH, C = 2uF, R = 100, € = 5V) 
5. In the figure shown a block of mass m is attached in a light spring 
of spring constant K and an identical spring hangs from ceiling. 
Initially lower spring is compressed in a state with compression 


mg 


Equilibrium 


equal to T from natural length of spring when block is К 


released it strikes upper spring and sticks to it. Amplitude of 
oscillation (in cm) is given mg = 10 N and К-100-/7 N/m 


6. Figure shows wave fronts coming 
form a source at equal interval of = 


milli second. Frequency of wave 
emitted by source is 300 Hz. XX’ is 
line along common diameter of wave 
fronts passing through 'A'. Distance 
between two consecutive wave fronts 
along line XX' is 0.9 m and 1.3 m in 
the right and left of point A 
respectively. At some instant source 
is at point A. Detector is placed at 
point ‘Q’. AQ makes an angle 60° with 
line XX’ If frequency of wave received 


by detector is f Hz, then т (in Hz) 


is equal to 
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Chemistry PART - Il 


SECTION - A 
(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. True or False 
(a) In any strong acids solution, the concentration of [OH ] will be zero. 


(b ) If AG? of a reaction is positive, then the reaction will not proceed at all, in the forward 
direction for any concentration of reactants and products. 
(c) When titration curves are drawn for 


(i) 1 M HCI (50 mL) with 1 M NaOH and 
(ii) 0.01 M HCI (50 mL) with 0.01 M NaOH on the same graph paper they look like 


pH 
VNaoH 
(A) TTF (B) FFT 
(C) FTF (D) TFT 
2. e 
о 
CH oO Уусан X; Xis 
454 
(A) сн; (В) Нас. a 7 
eer о 
о 
(С) ши (0) None of these 
us 
(е) 
СНз 
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3. O О 
PR SRN’? Product X; X is 
Ph Oet 
(A) T (B) Ph 
| Ph нэх 
Ph 1 | N 
e^ [| 
О 
(С) ҮЛ (D) N 
| b Ph 
N= N 
Ph 
рақ | 
О 
Ph 
4. Which of the following statement is false? 


(А) In ХеОР,, the central atom Xe doesn't lie on the plane of the square 
(B) In PF2Cl3, both the F-atoms lie on the axial bond 

(C) In PCls, the axial bond length is longer than the equatorial bond length 
(D) The dipole moment of СН»Е is greater than СНЗСІ 
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(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. 


Which of the following is correct for lyophilic aquasols? 
(A) Its surface tension is lower than that of НО 

(B) Its viscocity is higher than that of water 

(C) Colloidal silver 

(D) Colloidal antimony 


Which of the following metals can be obtained by reducing its metal oxide using 
aluminium? 

(A) Ca (B) Fe 

(C) Mg (D) Cr 


Select wrong statements 

(A) Phenol reacts with Na?CO; and librates СО, gas 

(B) Phenol turn blue litmus to red 

(C) Reactivity of methanol with sodium metal is more than that of isopropyl alcohol 
(D) Methanol gives iodoform test 


Borax bead test is given by 
(А) Со? (B) Zn? 
(C) Cu” (D) Ni^* 
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Comprehension type (Only One Option Correct) 


This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 
relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Paragraph for Questions 09 & 11 


Electrolysis is the process in which electrical energy is converted to chemical energy. 
In electrolytic cell, oxidation takes place at anode and reduction at cathode. Electrode process 
depends on the nature of electrode used for electrolysis. Amount of substance liberated at an 
electrode is directly proportional to the amount of charge passed through it. The mass of 
substance liberated at electrode is calculated by using the following relation: 


ItE 


m= 
96500 


Here, E represents the equivalent mass and 96500 C is called the Faraday constant. Faraday 
(96500С) is the charge of 1 mole electron, i.e., 6.023 x 10? electrons. This much charge is used 
to liberate one gram equivalent of any substance at each electrode. 


9. The platinum electrodes were immersed іп a solution of cupric sulphate (CuSO,) and 
electric current is passed through the solution. After some time, it was observed that the 
colour of copper sulphate disappeared with evolution of a gas at the electrode. The 
colourless solution contains: 


(A) platinum sulphate (B) copper nitrate 
(C) copper sulphate (D) sulphuric acid 
10. The passage of current liberates Н» at cathode апа СІ; at anode. The solution is: 
(A) copper chloride in water (B) NaCl in water 
(C) mercuric chloride in water (D) AuCl, in water 
11. Calculate the volume of gas liberated at the anode at S.T.P. during the electrolysis of a 
CuSO, solution by a current of 1 A passed for 16 minutes and 5 seconds: 
(A) 224 mL (B) 56 mL 
(C) 112 mL (D) 448 mL 
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SECTION - B 
Matrix - Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column 1 are labelled A, B, C and D, while the 
statements in Column Il are labelled p, q, г, s and t. Any given 
statement in Column 1 can have correct matching with ONE OR 
MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are A – р, ѕ and t; В – q and r; C — p апа 9; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


(9 JOL Ji 
0000|- 


9 a “ > 


1. Match the following: 
Column - | 
(A) When reacts with Вг/ССІ,, diastereomer will be | (p) 
formed 


(B) When reacts with ОУН:О, dicarboxylic acid will | (q) 
be formed 


(C) Optically active compound (r) 


(D) When undergo reductive ozonolysis following 
product will be formed 
нас H 


тт 


5) 


Column - Il 


H3C 
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2. Match the following: 
Column - 1 
(A) o (p) 
но? 
к R 
(В) Cl (q) 
e ) E 
OH 
(C) бх , (r) 
о-о-н. "”, 
Н 
D Ph H 
(0) PR) (s) 
C=C. n Мамн» х 
/ \ 
Ph Br 


(t) 


Column - Il 
Final major product has a six 
membered ring 


One of the group will undergo 
migration 


Aldol condensation is one of the step 


Final compound has three degree of 
unsaturation 


Contain at least one л bond. 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


Two aqueous solutions are put in an evacuated chamber. When equilibrium is obtained, it 
is found that one solution contains 0.01% of СНСООН and other 0.014% of urea by 
weight, if degree of dissociation is ‘a’ then what is the value of 10a? 


Metal element 'M' of radius 50 nm is crystallized in FCC format and make cubical crystal 
such that face of unit cells aligned with face of cubical crystal. If total number of metal 


atoms of 'M' at face of cubical crystal is 6 x 10°° then area of one face of cubical crystal is 
A x 107 m°, the value of A is 


A 10 L box contains 41.4 gram of a mixture of gases С,Н and С.Н. The total pressure 
of 44°C in flask is 1.56 atm. Analysis revealed that the gas mixture has 87% total C and 
13% total H. Find out the value of x. 


In the reaction A +В АВ, if the concentration of A and B is increased by a factor of 
2, it will cause the equilibrium concentration of AB to change to.............. 

A solution of SrCO; is saturated with respect to SrF2. Ksp = 7.9 x 1079 If the fluoride ion 
concentration is found to be 4.0 x 107. Then the carbonate ion is found to be 1.4 x 107 
M. Find the value of x. 


Which of the following carbocation have stability greater than an isopropyl cation 


(СН, ), СН” 
OL ye Ф о ® о Ф H 
ao Т оф z0 N т Т < нС=Сн—Сн, | @ 
(i) 2. Бары 
q Ш (iv) 
О (у) 
PW ў 
® а Тыс 
17 s 
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Mathematics PART - Ш 


SECTION - A 


(Only One Option Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE option is correct. 


1. If f: R > Ris a continuous function satisfying ҚО) = 1 and f(2x) — f(x) = x V x e R and 
lim Cones) =P(x) then P(x) is 
(A) a constant function (B) alinear polynomial in x 
(C) a quadratic polynomial in x (D) a cubic polynomial in x 
2. If f(x) is continuous function such that f(x) > 0 v x > 0 and (f) ^^ =1+ (уа then the 
0 


value of (f(2014)?'? is equal to 


(A) 2013 (B) 2014 
(C) 2015 (D) 2016 
3. An exam consist of 3 problems selected randomly from a collection of 2n problems, 


where n is an integer greater then 1. For a student to pass, he needs to solve correctly at 
least two of the three problems. If the student knows to solve exactly half of 2n problems, 
then the probability that the student pass the exam is 


1 1 
A) — B) — 
(5 (Eye 
(C) 2 (D) cannot be determined 
4. If the radius of in-circle and radii of ex-circles of a triangle are consecutive terms of a 
geometric progression then the largest angle of the triangle will be 
(A) 60° (B) 90° 
(C) 120° (D) none of these 
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(One or More than One Options Correct Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE are correct. 


5. 


A point Q moves on the positive y-axis and a point P follows the point Q such that the 
motion of P is always towards Q and distance between P and Q is always equal to some 
constant K > 0. If initially Q is at origin and P is at (K, 0) then 
dy _ VK? -x? 
х 


(A) the differential equation representing the curve traced by Р is dic 
-Х 


(B) y-axis is asymptote to the curve traced by P 


K? — x? 


(C) the equation of curve traced by P is y = 2 


еи 
x 


(D) the curve traced by P will has x-axis as asymptote 


If a function y = f(x) is such that f'(x) is continuous function and satisfies 
(Foo) =K + Па + (F (0) Jat, K © к“, then 
0 


(A) f(x) is increasing function V x e R (B) f(x) is bounded function 
(C) f(x) is neither even nor odd (D) if K = 100 then ҚО) = 10 


Consider parabola Р: = y = x! and Р; = у? = 8х апа the line L= £x + ту + n = 0. Which 
of the following holds true (a point (о, B) is called rational point if o. and В are rational) 

(A) if 7, m, n are odd integers then the line L can not intersect parabola Р: in a rational 
point 


(B) line L will be tangent to P4 if m, ; ,nare in G.P. 


(C) if line Lis common tangent to P, and P; then / + т+п = 0 
(D) if line Lis common chord of P4 and P2 then £ - 2m + п = 0 


If H, denotes the number of ways in which n horses participating in a race can reach the 
finishing line, when one or more horses can reach the finishing line at the same time, 
then 

(А) Н = 3 (B) H; = 13 

(C) Hy = 75 (D) Н; = 10 
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Comprehension type (Only One Option Correct) 


This section contains 1 paragraph, describing theory, experiments, data etc. Three questions 
relate to the one paragraph. Each question has only one correct answer among the four given 
options (A), (B), (C) and (D). 


Paragraph for Questions 09 & 11 


Read the following write up carefully and answer the following questions: 


A plane p contains the line L4: 5+2 = 1, х = 0 апа is parallel to the line 12: гаг =1,y=0 
с с 


9. Equation of plane р is 
(A) Ž-%+2+1=0 (в) 434-42-1-0 
а b c a b с 
(с) ®+7-5—-1—0 (D) ^-У7У-25+1—0 
a bc a b c 
10. If the shortest distance between L, and L» is i then the value of state equals 
a C 
(A) 16 (B) 64 
(C) 128 (D) 192 
: : 1 5 8 11 : 
11. Distance of image of A(a, 0, 0) in the plane p from M “таз! мһегеа= р = с = 1, is 
equal to 
(A) 1 (B) 2 
(C) 3 (D) 4 
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SECTION -B 


Matrix - Match Type 


This section contains 2 questions. Each question contains р 4 r s t 
statements given in two columns, which have to be matched. The 
statements in Column 1 are labelled А, B, C and D, while the A (Р) (4) ©) ОЮ, 
statements in Column Il are labelled р, q, г, s and t. Any given 
statement in Column 1 can have correct matching with ONE OR В Q © © © Q 
MORE statement(s) in Column ll. The appropriate bubbles С 
corresponding to the answers to these questions have to be ® © © © 9 
darkened as illustrated in the following example: D (Р) (4) ©) ©) (9 
If the correct matches аге А – р, s and t; В – q апа г; С – р апа 9; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 
1. Match the following Column-Il with Column-ll 
Column - 1 Column - Il 
(A) f(x) = хх 
(where (| denotes the greatest (p) 09) 3 camunngus and 


integer function and |.| denotes 
modulus function) 
(B) Қ = х 2 
(С) 0) =х+ 1 P 


(D  fo9zx*[ 


(t) 


2 Match the following Column-I with Column-ll 
Column - | 


(A) Values of k for which the origin and the radical centre of 
three circles described on there sides Зх – 4y + 5 = 0, 
x+ y+ 5 = 0 and 4x + Зу – 10 = 0 of A as diameter lies 


opposite to the line 4x — ky + 1 = 0 


(B) ^ Values of à for which the pair of lines х2 + 2axy + 2y? = 0 and 
(1 + 2)x’ — 8xy + y? = 0 are equally inclined to each other 


(C) Find the points on the axis of parabola 


differentiable everywhere on real 
domain 


f(x) is continuous and 
differentiable at x = 0 

f(x) is continuous but not 
differentiable at x = 0 

f(x) is either discontinuous or 
non-differentiable for more than 
onexeR 

f(x) is a periodic function 


Column - Il 


(р) 2 


(q) 3 


у? — Зх + бу + 15 = 0 such that three distinct normals can be | (г) -2 


drawn 


(D) Let A and P represents the area and perimeter of the 
triangle formed by the common tangents to the circles 


x? + y? - 6x 2 0 and х2 + y? + 2х = 0. Then valle opa 


E 
BB 
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SECTION – C 
(One Integer Value Correct Type) 


This section contains 6 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


Let f(x) = х“ + 3xP with a > 1, В > 1. The value of ‘a’ for which the area of the figure 
bounded by the graph of y = f(x) and straight lines x = 0, x = 1 and y = f(a) have the 
greatest value is A and the value for which area is minimum is B. Find the value of A + 
2B 


P De i3 500° | | 
Let S = — + — + — +..... + ————. If where [.] denotes the greatest integer function 
13 35 57 999.1001 


then the number of total divisors of [S] is 


T 


If (біпх-ах(л-х)) dx is minimum for a = с then the value of a + В is 
ал 


Consider the polynomials P(x) = xê — x? – х? — x? — x and О(х) = х* – х? – х? – 1. Given 
that zi, 22, 2з and 2, are the roots of the equation Q(x) = 0. The value of P(z;) + Р(22) + 
Р(23) + Р(24) is 


Let A=i-2j+3k, B=2i+j-k, C=j+k. If the vector BxC can be expressed as a 
linear combination B x C = xA + yB +zC where x, y, Z are scalar, then find the value of 


x+y+z 


If w is the imaginary cube root of unity, then the number of ordered pairs of integers (a, b) 
such that |aw + b| = 1 is 


Space for rough work 
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FIIT) EE 


FIITJEE Students From All Programs have bagged 34 іп Тор 100, 66 іп Top 200 and 174 in Тор 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 


ы JEE(Advanced)-2015 
E ANSWERS, HINTS & SOLUTIONS 

< FULL TEST- I 

5 (Рарег-2) 

3 Q. No. PHYSICS CHEMISTRY MATHEMATICS 
Ё 1. B B B 

5 2. А А B 

Ё 3. B B A 

E 4. A D B 

2 5. A,B A,B A,B,C 

5 6. B, D B, D A, C.D 

ш 7. А, D A, D A, B,C, D 
т 8. A,D A, C, D A,B,C 

5 9, B D D 

ж 

Е 10. А B B 

© 11. B B с 

5 (A) — (р, г, 5) (A > р, 9, r, 8) (A) > (r, s) 
5 1 (В) > (р, q, r, s, t) (B > p, q) (В) > (р, q) 
Е (C) > (p. s. t) (C эр, 9, 1, s, t) (C) > (r) 
8 (D) (p. s) (D >q) (D) -> (5) 
Ej (A) > (р, 9, г, 5, t) (A > р, а, t) (A) > (а, s, t) 
= 2 (B) > (p. 4, г, 5, t) (B > p,q, s, t) (B) (p. г) 
Е | (С) > (p. 4, г, s, t) (C >q, 1, 1) (C) 2 (s, t) 
8 (0) > (p, q, г, s, t) (D > p, q, t) (D) > (q, 5) 
8 1. 6 4 3 

5 2. 5 2 4 

£ 3. 8 5 6 

E 4. 0 2 6 

Ш 5. 5 3 1 

: 6. 3 4 6 
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Physics PART - | 


SECTION- A 


y-radiation being neutral is not deflected by magnetic field o. & B particle may follow helical path or 
straight line depending upon velocity of particle & magnetic field. 


Comparing the egn. with velocity of projectile 


= А 
v =ucos6i+ Ju? sin? Ө — 2gy | 


2 
Acceleration of particle a, = ам, a, =0 


Motion will be projectile motion and hence the result. 
mak$ 


Force acting on particle will be constant & equal to 


mak$ 
2 


<F>= 


(hipig)A = (h2p29)A 


X1/X2 =2 (i) 
Хү + Хо = З (ii) 
х= 2 т 


W, = | dW, = | (Po +Xp1g)Adx = 260 J 
2 


2 

W, = | dW, = | (Po + Xp29)Adx = 130 J 
1 

W =W; + Wz = 390 J 


SECTION - C 


R= E = RC = L/R i.e. time constants of RC & LR 


circuit are same. 
After switching from 1 to 2 


кз 
2R 
from loop rule, 
-(ip i) R + £2 +i, R20 
= 2В—8&_ 0 
4R 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-I (Paper-2)-PCM(Sol)-JEE(Advanced)/15 


1 2 1 2 
ш пот 299 ы 2 99 ЇЕ Velocity is zero 
2 
= ШЕШ Эр Reference level " iti 


k k ~~ Natural position of springs 2 and 1 


хі = 3mg/k 
ies fe "New equilibrium position 


2,2 2.2 m? 2 "———À 
kx? +MQXo = mg 3m g mg Xo = -mg/k 
2k k 25 m DE S a rw 
2k?x2 + 2mgkx, - 3m?g? = 0 | 


х 


-2таК + J4m?g?k? + 24m?g?k? 


Xo = 


4k? 
5 —2mgk + amgkv7 E mgr 7 1 
4k 2k 
ja. Mi 104/7 2,4 m=5cm 
2 2k 2х100/7 20 
6. Ло = Vet = X] 
Ào + Vet = Xo 
Vus 240%. 69mig&A s 6 2 =1.1т 
2T 
Speed of sound V =n x А = 330 m/s 
Frequency detected at point Q 
n- x300Hz - 330Hz 
FAS 
Chemistry PART - II 
ЅЕСТІОМ – А 
ыг? 


Ён цэх vu 
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3. 


dir я 22:23 ns d 
PhNHNH, | = | 
Ph Oet E De Oet N—N 
i ln 
Ph 


XeOF, is square pyramidal in shape 
к сер 
XC 
MN 
Due to lone pair-bond pair repulsion the four F atoms move away from lone pair resulting in the 
Moromor of Xe towards lone pair. 


The most electronegative substituent lies at the axial position to minimize bond pair-bond pair 
repulsion. 


PCI; shows ѕр?а hybridisation with the involvement of axial dz? orbital. Since the axial CI is at 90° 
hence suffers relatively greater repulsion increasing the axial bond length. 


The size of F is smaller than Cl leading smaller С-Ғ bond length decreasing the dipole moment. 
Surface tension of lyophilic aquasols is lower than that due to force of attraction between 


dispered phase and dipersion medium. 
Its viscocity is higher due to force of attraction between phase and disperesion medium. 


White salts or ions giving colourless beads do not give borax bead test. 
Си?” + 2e —> Си 
Hence 504 ions are left which form H2SO, with H* from НО. 
= 1 2 
At anode: 20H --» H,O + 2 + 2е 


22.4 


Equivalent volume V, = 5 = 5.6litre 


x 
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tV, — 1x965x5.6x 10° 


V= = 56 ml. 
96500 96500 


SECTION -C 


At equilibrium relative lowering of vapour pressure of both the solution is same. Then 
(1-а)0.01 0.014 
60 60 
(1+ a)=1.4 
a=0.4 
50 
10a = 4 


Consider the unit cell face 
So, atoms on face will be 
= ERL ey atom 

8 4 2 


contribution 


No. of atoms at one face of crystal 


- 561099 -109 atm 


No. of unit cells at one face of crystal = 6x 10°°/6 
So no. of unit cells at edge of crystal = 4109? = 10" 


Now edge length of one unit cell = 4 s 50x10'5n 


J2 


So area of face of crystal = (=> 50 «105 мей 


42 
= 15 25х10 x 10™ 
= 2 x 10% nm? 
= 2 x 10:18:34 m? 
22 x 1016 m? 


Given P = 1.56 atm, V = 10L 
T2317K, R2 0.083L 
_ РУ 1.56x10 


~ RT 0.082х31% 
Let СН» be a mol, therefore moles of С,Н; = (0.6 — a) mol. Mass of C in a mol of C,Hi2 = 129 x 
gm. 

Mass of C in (0.6 — a) mol of C.H» = 12 (0.6 — a) gram 

Total mass of C in mixture = 12ax + 12x (0.6 — a)g 

=41.4g 


Total moles (n) =0.6 mol 
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% of C in mixture = 72 „100 
41.4 


Given % of C = 87% 
Or 
720x _ 
414 
Х-5 


87 


4. For А-В--- АВ 
_ [АВ] 
[АВ] 
When 2А +2В——°2АВ 
Now eq. conc. will be 2 times of AB 


5. SrF, ——Sr * (aq) + 2F (aq) 


Ksp = [sre] | 


10 
[sr?]- S8. - 78x19 — 4.938x107M 


Lai [4.0x10 | 
This concentration of Sr^? ions should also satisfy the other expression for SrCO; 
ЗСО, (5) Sr” (aq) + CO; ~ (aq) 
Ksp = | sr’? | со; | 
22 Ksp 17.0х10719 
СО = = 
[eee [sr?] 4.938х107 


=1.4x 10° 

6. О @ @ H 

“Жай ug M ңс-он-сн, | 

Жы 
e 
Mathematics PART - Il 
SECTION- A 

j" Write the functional equation as f(x) -*(3) -5 
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(а) 1а) 
gn- 2" 2" 


Adding up we obtain f(x) (X) veu + | 
2" 2 4 8 РА 
Hence, lim СЕВ) =X 


Differentiating the given equation 2014 (f(x))*°"? f(x) = f(x) 
=> 2014 (f(x))?'? f(x) = 1 
14 


20 2013 
Integrate PU (Ә) ^ =x+e 


0) = 1с 


_ 2014 
2013 
2013 2013 
=^ x+] 
2014 
=> (f(2014))?? = 2013 + 1 = 2014 


Hence, (f(x)) 


Let A; = the event that student correctly solves exactly i of the three proposed problems 
(Where i = 0, 1, 2, 3) 

Required probability = P(A) = P(Az U As) = Р(А) + Р(Аз) 

ч Student know how to solve exactly half the problem 

P(Ao) = Р(Аз) and P(A:) = P(A;) 

Also, P(Ao) + P(A;) + Р(А;) + Р(Аз) = 1 


= P(A) = P(A;) + P(Ag) = 5 


Let r to in-radius and rj, r2, гз are ex-radii of circle touching the sides BC, CA and AB respectively 
of AABC 
If Ais area of triangle and s is semi-perimeter, A = rs = ri(s — a) = ra(s – b) = ra(s – с) 
1 1 1 s-a 5-0 s-c s 1 
> —+—+—= + + =—= 
( 1, 1; А А А A r 
So, that r is the smallest term іп G.P. Suppose that A < В < С 


then r, - stan ^ Er - stan? Sf, = stant 
2 2 2 


Hence, there is a number t > 1 for which г; = tr, ra = 2, їз = rt? 
and (s — b) = t(s —c), (s-a) = tf(s- с), s = (5 – c) 


By Herons formula t°r(s — с) = ra(s — c) = rs = A= Js(s-a)(s-b)(s-c) = 4t? (s-c). = t (s-c)- 


Hence, r = s— c, and so tan = : =1 => С = 90° 


(s-c) 


If the curve traced by P is y = f(x) then Уу = slope of line 
X 


joining P and Q as P is always moving towards Q 

Let Q = (0, B) and P(x, y), (0 =x)? + (В — у)? = К 

= В-у= VK? -x° 

Фу. B-y Е IK? х2 

ах 0-х -Х 

Solving the differential equation with initial condition f(K) = 0 gives 


——————————————————————————_—_—__—__—_—_—_—___–_–__–——–––––––––––—–——– 
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2 2 
У = (ee. K? -x? 
6. Differentiating the given equation 2f(x) f'(x) = (00) + ШУЫ -> (Қх) —f'(x))? =0 


= f'(x) = f(x) > f(x) = се" 


у (0) = VK > c- УК = f(x) = Ke" 


7. Point of intersection of Р; and L is given by mx? + /хап-0 


Line is tangent if L? = 4mn > m, 5 ,nareinG.P. 


If point of intersection is rational (let x = E where p and q are co-prime 

Thenmp^«lpq«nd20 oa (1) 

Now, if one of p and q is even and other is odd then (1) can not hold as sum of an even and an 
odd integer can't be zero 

If p, q are odd then (1) can not hold true as sum of three odd numbers can't be zero 

Common tangent to P; and Р is 2x -y – 1 = 0 

Common chord of P, and P2 is 2x + у = 0 


8. The sequence of two horses reaching the finishing line can be 2 or 1 + 1 

= Number of ways = 1 + 2! = З 
The sequence of three horses reaching the finishing line and number of ways аге shown below 
3 > 1 мау 
2 + 1 = °С» = 3 ways 
1+ 2 = °С» = 3 ways 
1+1+1=3! = 6 ways 
Hence На-1-3-3-6-13 
The sequence of 4 horses reaching the finishing line and number of ways are shown below 
4 — 1 мау 

anri 
2+ 1+1 => |———— x8! ways 

211! 1! 2! 

3 + 1 = “Сз ways 
1+3 > “С, 
2-2- 2, 
1414+1+1=>4! 
Hence, Hu2 1+ 4+4 + 6 + 36 + 24 = 75 


9.-11. Equations of lines L; and Lə can be obtained in symmetric form 


а 
0 -b с 
ie х-а_у_7 
а 0 c 
x y-b 2 
Equation of plane p: 0 -b с-0 
a 0 с 
ЖУ Sade 
a be 


Lines L; and L» in vector form 
L =f =p +40 = г = bj+2(-bj+ck) andL,=f=p,+Aq, > f - ai « 4(ai +ck) 
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-a- b 0 
0 -b c 
Shortest distance = LP. -Рг Ч, dj a 0c EL 
hral (һуа) ау 4 
25) 2арс sd Е scr 


(вс)? (са +(ab)?] 4 а b? c 


SECTION – B 

(A) f(x) = x[x] 

f(x) is continuous at x = 0, but not differentiable at x = 0 

f(x) is discontinuous at integers 
(B) f(x) = x|x| 

2 > 
t(x) _|x , x20 
zxy* . HHO 


f(x) is continuous and differentiable everywhere 
2x x20 
С) f(x) =x + |x| = ! 
(C) f(x) = x + ix | or 


f(x) is continuous everywhere but not differentiable at x = 0 
(D) f(x) = x = [x] 
f(x) is discontinuous at integers 


(A) Given lines are 


3Х-4у-5-0 | 25.4 .. (1) 
4х + 3y -10=0 | |  ... (2) 
Х-у-5-0 — 2222292... (3) 


Radical centre of three circles described on sides of A as diameter = orthocentre 
As two lines are perpendicular to each other 

So, orthocentre is point of intersection of (1) and (2) 

Solving (1) and (2) x 2 1, y 2 

So, radical centre (1, 2) 

4x -ky + 1 = 0 is the given line (0, 0) 0-0» 1» 0 

So, for radical centre to be on opposite side 4 — 2k + 1 < 0 

5 —2k«0 


25 км 
2 


(В) х + 2axy + 2y? = 0 
Equation of angle bisectors У = Е e (1) 
(1 + 2)x* – 8xy + y? 20 
Equation of angle bisectors XY = Е Juden (2) 
For equally inclined lines (1) and (2) must represent same 


So, E NUS = M 24,4242 
A. —4 


(C) y - 5х + 6y + 15-0 
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Y? = 4аХ, а= > 
x8 
5 

For three normals to be distinct 
Х-2а>0 

6 5 
Х--»- 

5 2 

5 6 
Х>--- 

2 5 

37 
Х»-- 

10 


The triangle formed by common tangents 


is AABC 
Lot C aho, ee St C 
ЭШ 
н-333 5 
2 
k=0 
So, C = (-3, 0) 


Equation of line thru Q, y = m(x + 3) 
=>mx-y+3m=0 

This represents two tangents with two 
difference values of m 


255 


-m+ 
Length of perpendicular from D = Radius E E 
m 

4m? = m? + 1 
3m? = 

1 
т=+—— 

3 
So, equation of tangents y = Л 43 and у- 


= А-(0,43),В-(0,-.8),С-(-3,0) 
= AB = BC = СА = 243 

So, P = 233 Вэ 

o, P- 643, А-Х->(2.8) =3./3 

Р А 


que es 


B 


——— eel 
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SECTION- C 


f(x) = x* + Зх? 

f(x) 2ax*^! + 3pxP 7! 

=> (х) > 0 V x e (0, 1) 

Р(х) = a(a.— 1)x* 2 + ЗВ(В — 1)x? ^? v x e (0, 1) 

=> (х) > 0 ух e (0, 1) 

Hence, f(x) is monotonically increasing and concave upwards curve 
0--1 


Виз ded 
2 


r? | r r | 
T, + 
"  (2r-1)(2r+1) 4i2r-1 2-1 
1107 ү r 
2 $= 
zz) 


00130 r 111 2 2 3 з 4 500 500 
Edo. + =-+—+—|+|—+—|+ LAT ]+.....4——+—— 
Aor} ОГЫ. 4 43-3) 45-5, A7 7 999 1001 


r г+1 
; PLN 
2r+1 2r-«1 
Combining all such terms, we get 4S = 1+ 499 gg O08: 2 50000 
1001 1001 
g = 125250 _ 15]. 125 
1001 


Number of divisors = 4 


I(a) = a? |x? (n- x) dx -2а| (л - X)sin xdx + [sin хах 
0 0 0 
5 


> (а) = 2а? -8a + Ž 
30 2 
(a) - Sa a x 480 
C804 m, 2 д 


Hence, (а) is minimum for a = = ->о-1,р-5 
T 


Dividing P(x) by Q(x) gives P(x) = О(х)(х2 + 1) +x°-x + 1 
2 
then УР(а) = (Èz) 52522 y *4 
iz i=1 iz 


4 
Use the formula for sum and products of the roots to obtain Y'P(z)) -1-2-1-4- 6 
i=1 


BxC =xA+yB+zC 
Taking dot product with Bx C 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


12 
AITS-FT-I (Paper-2)-PCM(Sol)-JEE(Advanced)/15 


Similarly taking dot with Cx A gives y = Ege 
[ABC] 
re (8-6) (АхВ) 

and dot with AxB gives z = —— d 

[ABC] 
|АВС|-12 

= 8° .6° -(B-C)=12 

xs 

=> у=— and 2--5 

6 ч Jaw + || = 1 


= |aw + b|? = 1 = (aw + b) (aw +b) = a^ -ab + b°= 1 

= (a-b) + ар = 1 

When (a — by? = 0 and ab = 1 then (1, 1), (-1, —1) 

When (a — b)? = 1 and ab = 0 then (0, 1), (1, 0), (0, —1), (-1, 0) 
Hence, total six ordered pairs 
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FIITJEE . JEE (Main), 2015 
FULL TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 360 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and - 1 mark for wrong answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


AITS-FT-II-PCM-JEE(Main)/15 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10™ J-s 


Charge of electron gs16x10 *6 


Mass of electron me = 9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К” тог” 

= 1.987 ~ 2 Cal K mor" 

Avogadro's Number Na = 6.023 x 10? 

Planck's constant h 6.625 x 10“ J.s 

6.625 х 10” erg.s 

96500 coulomb 

4.2 joule 

1.66 x 10 7" kg 

1.6 x 10? J 


1 Faraday 
1 calorie 
1 amu 

1 eV 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35,  Ag-47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As-75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART - I 


SECTION- A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The physical quantity, electric potential (V) has dimensions |М? L^ T° АЧ and capacitance (c) has 
dimensions [M°L'T°A"]. Then a +b+c+d+e+f+g+his: 

(A) zero (B) 1 

(C) 2 (D) None of these 


Mark the CORRECT statement: 

(A) Two vectors are equal to each other only if their corresponding components are equal 

(B) The cross product of two parallel vectors can be NON-zero 

(C) The direction of a zero vector can be determined 

(D) If we multiply A by the scalar-1, we obtain the vectors -А, which is a vector with the 


opposite magnitude but the same direction as A 


The acceleration of a particle moving only on a horizontal x-y plane is given by a = 2ti + зї], 
where а is in meters per second squared and t is in seconds. At t = 0 the particle has the velocity 
vector V = (5.00m/s)i+(2.00m/s)j and position vector ѓ = (10.00m)i + (10.0m)j. At t = 6s, 
the position vector of the particle is : 

(A) (112m)i + (130m)j 


(C) (256m)i + (238m)j 


(В) (102m)i + (120m)j 
(D) None of these 
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4. A child's toy consists of three cars that are pulled in tandem on small friction less rollers (Fig. A). 
The cars have masses m, m2 and тз (m, < m2 < ms). If they are pulled to the right with a 
horizontal force P, mark the INCORRECT statement (T 7 Tension in the string): 


(A) Ta > Tp > Tc, (B) Ta < 2Т 
(C) Ts < 2Tc (D) Ta > 3Tc 
5. Four conducting plates are arranged with о -Q 
equal spacing and surfaces of all the á 
plates are marked as 1, 2, 3, 4, 5, 6, 7 and 1||2 3||4 567 


8 as shown. Two middle plates are given 
charged +Q and -Q, after which S4 and 5, 
are closed. The charge distribution on the 
surfaces of conducting plates from 1 to 8 


5, 
іп order is: 1 1 


(A) О,-0, +Q, О,О,-О, Q, O 

(B) О, -Q/3, Q/3, 20/3, -20/3, -Q/3, О 

(C) O, O, O, Q, -Q, О, O, O 

(D) O, -20/3, 20/3, Q/3, -Q/3, -20/3, 20/3, О 


м2 М2 МУ +— 


6. Consider a particle Р moving оп а circle of radius ‘A’ with a 
constant angular speed 'w'. RP and PQ are 1 to X and Y 


axes respectively: : 
(А) The x-coordinate of the particle at time t is A sin ої 
(B) The particle has a non-zero displacement in a time 


interval 21/o и 
(С) R and О execute simple harmonic motion and their 
phases differ by 1/2 


(D) If the radius of the circle is doubled, the phase 
difference between R and Q would also double 
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An infinite non conducting uniformly charged sheet has a hole of radius 'R' in it (change density = 
о). An electron is placed on an axis passing through the centre of hole and perpendicular to the 
plane of sheet at a distance 'R' from the centre. The speed with which the electron reaches the 
centre is .... 

(c > 0) Given : electric field on the axis of a uniformly charged disc of radius “г 


Ші жен 
26 х2 +r? 


(A) oeR (B) 2oeR 
т, \ те, 
(У2-1)сек J2ceR 

©) {= ШЇ 


Two thin rigid rods, AB (mass m, length 7) and CD (mass 


2m, length 2) are connected to make a ‘T’ as shown іп 


figure. The assembly is kept vertical on a frictionless 
horizontal surface and is restrained to fall sidewise. What 
is the least value of F to be applied horizontally at B, such 
that B is able to leave contact with the surface : 


In a two block system shown in the 
figure, the two blocks have velocities in 
same horizontal direction. Mark the 
CORRECT statement about ‘the velocity 
of the centre of mass’ of the system with 
respect to a stationary frame: 


(A) Von is a function of time and will become О at some instant(s) 
(B) Von 

(С) М is O at all times 

(D) 


is non-zero at all times 


D) V,m may be О at some instant(s) 
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10. 


11. 


12. 


A block of mass m is attached to a pulley disc of same mass and radius ‘r by means of a block 
strings a shown. The pulley is hinged about its centre on a horizontal table and the block is 
projected with an initial velocity of 3 m/s. Its velocity when the string becomes taut will be: 


m u 
(A) 3 m/s (B) 2 m/s 
(C) 1 m/s (D) 2.5 m/s 


Consider a plane surface of length 'a' and width 'b' which is inside a liquid of density p. Find the 
force on the entire surface due to the liquid in S. 


Plane Surface 


(A) G9? [a + 2/]sino (B) PSE [a+ r]sin^o 
(C) pas [a + /Jsin® o (D) PoP? [a + 2r]sin* o 


A pressure meter attached to a closed water tap reads 1 bar. When the tap speed is 
10 ms ! and the reading of the pressure meter is 

(A) 1.5 x 10? Pa (B) 3 x 10°Pa 

(C) 0.5 x 10? Pa (D) 10? Pa 
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A film of the liquid is supported in a vertical rectangular omN 
area, the top border of which is a sliding wire. An 

external force of 5 mN acts on the sliding wire of length 

50 mm and linear mass density of 1.75х107 kg/m. Find 

the surface tension of the liquid: 


(A) 0.083 N/m (В) 0.041 N/m 
(С) 0.1 N/m (D) 0.05 N/m 


The magnitude of gravitational potential energy of the sun-earth system is u with zero potential 
energy at infinity separation. The kinetic energy of the earth with respect to the sum is K. 

(A) U < K (B)U >K 

(C)U=K (D) None of these 


Mark the CORRECT option, for stress-strain 

curve of a metal wire: 

(A) Curve ab represents elastic behaviour and 
e denotes fracture 

(B) ONLY curve ac represents elastic 
behaviour stess| 

(C) Curve bd represents plastic behaviour and 
е represents permanent set 

(D) Point d represents fracture point and the 
gap between b and d is respectively large 
for brittle materials 


Strain ——> 


Mark the CORRECT option for a gas: р 
(A) Heat is expelled by gas A 
(B) Heat is absorbed by gas 
(С) Process ADB is adiabatic 
(D) Temperature of the gas decreases | РШ = constant 
density 
from A to B 


B 


(U) 
internal energy 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-II-PCM-JEE(Main)/15 


17. 


18. 


19. 


20. 


A musical instrument has a string which is timed to frequency 400 Hz and has a length of 0.5m. 
What is the third longest wavelength of resonance that reaches the ear of the listener? (Vair = 343 
m/s): 

(A) 0.572 т (B) 0.286 m 

(C) 1.7515 т (D) 1.29 m 


The most probable speed of a gas with temperature 'T' and molar Mass 'M' is Аят, Aisa 


dimensionless constant and R is universal gas constant іп JK ' тог”. Four equal charges Ax 107 
°C each are fixed at the four corners of a square of side 5 cm. Find the coulomb force 
experienced by one of the charges due to the other three : 

(A) 20 № (B) 27.5 N 

(C) 44.6 N (D) 61.9 N 


One cannot see through fog, because: 
(A) Fog absorbs the light 

(B) Light suffers total reflection at droplets 
(C) Refractive index of the fog is infinity 
(D) Light is scattered by droplets 


The speed time graph of a car is given below the 
car weights 1 Mg. 
(A) Distance travelled in first two seconds is 30 m 


(B) Acceleration of the car att = 4s is 7.5 m/s? 

(C) Braking force applied at the end of 5s to bring 
the Car to a stop within 1s is 15 KN 

(D) (A), (B) and (C) are WRONG 
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Electric field due to a ‘short’ electric dipole at a point P as shown is at an angle y with respect to 
p. Then 


(А) v 2 04 tan” ЕЗ (В) үг 0-- tan ES 
(C) v 2 Ө + tan" БЭ (D) v =0+tan™ EJ 


Mark the INCORRECT statement: 
(A) By convention, the charge on a plastic rod rubbed with fur is negative and the charge on a 
glass rod rubbed with silk is positive. 

(B) The ratio of electric force and gravitational force between a proton and electron is 
ke? 
Gmemp 
(C) Conservation of total charge of an isolated system is a property dependent on the scalar 

nature of charge. 
(D) Quantisation of electric charge is a basic unexplained law of nature, interestingly; there is no 
analogues law of quantisation of mass. 


-2.4х1039 
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23. A substance when placed in a non-uniform magnetic field is attracted towards stronger magnetic 
field. That substance CAN be: 
(A) Paramagnetic 
(B) Diamagnetic 
(C) Either Paramagnetic OR diamagnetic 
(D) Neither Paramagnetic NOR diamagnetic 


24. Mark the CORRECT option: 

(A) A vertical plane containing the vertical axis (orthogonal to ground) and the longitude is called 

the geographic meridian 

(B) Geographic meridian and magnetic meridian for earth are always same at a point 

(C) The dip circle is simply a compass needle pivoted about a fixed vertical axis and free to move 
in a horizontal plane 

(D) There is a bar magnet busied deep inside earth's interior which gives rise to earth's magnetic 
field 


25. Two resistors R and 2R are connected in parallel in an electric circuit. The thermal energy 
developed in R and 2R are in the ratio: 
(A) 1:2 (B) 2: 1 
(C)1:4 (D)4:1 


26. Consider the circuits drawn below: 
-< ра es C D 


All the capacitors are identical, then 
(A) Ccp > Cer = Сав (B) Сор > Cer > Сав 
(C) Cop > Cag > Cer (D) Cer > Сор > Сав 
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A wave front AB passing through a system C A D 
averages as DE. The system 'C' CAN be 

(A) a slit 

(B) a biprism С 

(C) a prism 

(D) a glass slab 


A convex lens is made of two different materials having 
radius of curvature of surface A and surface B as 25 cm and 
24 cm respectively. The effective focal length of lens is 

(A) 75/4 cm 

(B) 75 cm 

(C) 50 cm 

(D) 30 cm 


Hydrogen atom is its ground state is excited by means of monochromatic radiation of wavelength 
970.6À. How many different wavelengths are possible in the resulting EMISSION spectrum? [hc 
= 1.986х1072° J-m] : 

(A) 3 (B) 4 

(C) 5 (D) 6 


Attenuation, when referring to communication systems, is : 

(A) The process of mixing low frequency signal and a high frequency signal 

(B) The weakening of a signal as it propagates through a medium 

(C) The process of increasing the amplitude of a signal 

(D) The process of recovering a low frequency signal from a high frequency signal 
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Chemistry PART - II 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A particular 100-octane aviation gasoline used 1.00 cm? of tetraethyl lead (C2Hs)4Pb of density 
1.66 g/cc, per litre of product. This compound is made as follows. 
4C;HsCI + 4NaPb —— (C2Hs),Pb + 4NaCI + 3Pb. How many gram of ethyl chloride is needed to 
make enough tetraethyl lead for 1 L of gasoline. 


(A) 1.33g (B) 2.66 g 
(C) 9.2g (D) 0.33g 
2. The treatment of CH3CH = CHCH; with NalO, produces 
(А) СНҘСНО only (В) СНзСООН only 
(C) СНЗСНО & СНзСООН (D) СН:СОСН, + НСООН 
3. Among the following, which exhibits aromaticity? 
(A) Cyclopentadienyl cation (B) Cyclopentadienyl radical 
(C) Cycloheptatrienyl radical (D) Cycloheptatrienyl cation 
4. 5,1 characteristics would be exhibited in the hydrolysis of 
(A) chlorobenzene (B) 1-chloronapthalene 
(C) propenyl chloride (D) 2-chloro-1-propene 
5. The ease of dehydration of the following alcohols with H2SO, is 
(1) CH3CH;CH(OH)CH;CH?CHs (П) (CH3);:C(OH)CH;CH;CHs 
(Ш) CHSCH2CH(OH)CH(CH3)2 (IV) (CH3);C(OH)CH(CH3)2 
(A) IIl » IV » IE» I (B) IIl » Il» IV» I 
(C) II » IIl » 1» IV (D) II » IIl » IV.» I 
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The solubility product of А›Хз is 1.08 x 10”. Its solubility will be 


(A) 1 x 107 (B) 1 x 10° 

(C) 1 x 10^ (D) 1 x 10? 

When dilute H2SO, is electrolysed between Pt electrodes, the gas liberated at the anode will be 
(А) SO? (B) SOs 

(С) 0 (D) Нь 


0.7 g of Ма:СО, .xH2O were dissolved in water and the volume was made to 100 mL. 20 mL of 
this solution required 19.8 mL of N/10 HCI for complete neutralization. The value of x is 


(A) 7 (B) 2 

(C) 3 (D) 5 

The product of reaction of an aq. solution of Ві?“ salt with sodium thiosulphate gives 
(А) Bi2S3 (B) Nas[Bi(S203)5] 

(С) Na[Bi(S203)7] (D) [Bi2(S203);]Cl; 


The basic ionisation constant for hydrazine, N2H4 is 9.6x 107. What would be the percent 
hydrolysis of 0.1 N2HsCI? 

(A) 0.016% (B) 3.2% 

(C) 1.696 (D) 0.032% 
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11. 


12. 


13. 


14. 


15. 


Which of the following combinations will act as a buffer 
(A) NH; + НСІ (molar ratio 2:1) (В) HC2H30, NaOH (Molar ratio 1:2) 
(C) HCI + NaCl (D) NaOH + HC2H3O» (1:1 molar ratio) 


Gaseous cyclobutane isomerizes to butadiene in a first order process which has a k value at 
153°C of 3.3 х 10 ^s *. How many minutes would it take for the isomerisation to proceed 40% to 
completion at this temperature? 

(A) 26 min (B) 52 min 

(C) 13 min (D) None of these 


Current efficiency is defined as the extent of a desired electrochemical reaction divided by the 
theoretical extent of the reaction times 100%. What is the current efficiency of an 
electrodeposition of Cu metal in which 9.8 g Cu is deposited by passage of 3A current for 10000 
seconds. 

(A) 0.9% (B) 49.996 

(C) 99.196 (D) 51.196 


A 10 L cylinder of oxygen at 4 atm pressure and 17°C developed a leak. When the leak was 
repaired, 2.5 atm of О» remained in the cylinder, still at 17°C. The no. of moles of gas escaped. 
(A) 1.2 mol (B) 0.30 mol 

(C) 0.63 mol (D) 2.4 mol 


Arrange the following in decreasing order of basicity 
(I) Aniline (1) p-nitro aniline (111) М, N dimethyl aniline (IV) М, М, 2,6 tetramethylaniline 


(A) І>І>М>Ш (B) Ш> IV » 15 II 
(C) IIl 5 15 IV 5 II (D) IV >Ш 5 15 II 
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Which of the following is not linear 


(А) Ag(NH3);* (B) HgCl 

(C) PbCI; (D) C8; 

The order of enol content in the following compounds is 

CH3COCH;COOEt (EtOCO)2CH2 PhCOCH;COCHs PhCOCH;COOEt 
0) (I!) (ІІ) (IV) 

(A) IE» 1» III » IV (B) IV » III » II >l 

(C) III » IV 2 15» II (D) III » 1» IV » II 


All the halobenzenes are separately treated with HNO3/H2SO,. The quantity of o-product should 
be maximum when the substance is 

(A) Flurobenzene (B) Chlorobenzene 

(C) Bromobenzene (D) lodobenzene 


The minimum number of carbon atoms for an alkene hydrocarbon to exhibit optical isomerism is 
(A) 5 (B) 6 
(C) 9 (D) None of these 


Bicyclohexane was found to undergo two parallel 15 order rearrangements. At 730 К the first 
order rate constant for the formation of cyclohexene was 1.26 x 1075 and for the formation of 
methyl cyclopentene the rate constant was 3.8x 10? s^. What was the percentage distribution of 
methyl cyclopentene. 

(A) 77% (B) 2396 

(C) 66% (D) 3496 


AT, / К, has the same value of 1 mol Ко” for 8% АВ; and 10% A;B by mass of solvent, both AB; 


and А-В being non electrolytes. 

Atomic masses of A and B will be respectively. 

(A) 20, 40 (B) 20, 50 
(C) 40, 20 (D) 50, 40 


What will happen when D-(*)-glucose is treated with methanolic HCI followed by Tollen's 
reagent? 


(A) A black ppt. will be formed. (B) A green colour will appear. 
(C) A red ppt. will be formed. (D) No characteristic colour or ppt. will be 
formed. 
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23. 


24. 


25. 


26. 


The г” /r ratio of ZnS is 0.402. Which of the following is the incorrect statement? 

(A) ZnS is 4 : 4 coordination compound. 

(B) ZnS does not crystallize in rock salt type lattice because r*/r is too small to avoid 
overlapping of 5%, 

(C) Zn% ion is too small to fit precisely into the tetrahedral voids of S? ions. 

(D) 27 ion is too large to fit into tetrahedral voids of 57 ions. 


The wavenumber of last line of Lyman series of hydrogen spectrum is 109674 cm”. The wave 
number of Ha line in Balmer series Не” is? 

(A) 438696 cm” (В) 106974 ст” 

(С) 30465 ст” (D) 60930 ст” 


Consider the following statements 

(1) NO' is more stable towards dissociation into atoms than NO. 
(П) СО” is less stable towards dissociation into atoms than CO. 
Then which of the following is correct? 

(A) | only (B) ІІ only 

(C) | & Il both (D) None of these 


Below critical micelle concentration (CMC) sodium oleate in aqueous solution: 
(A) exists largely as micelles of anions. 

(B) dissolve substances like grease, fat etc. colloidally. 

(C) increases the viscocity of water abruptly. 

(D) behaves as strong electrolyte. 
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Given that: 

S}, -131JK mol" 

52, = 223 JK” mor" 
and 52, 2187 JK” mol" 


The standard entropy change in formation of 1 mole of HCI (9) from H2(g) апа Cl2(g) will be: 
(A) 20 JK" (B) 10JK 
(С) 187 J K” (D) 374 J K^ 


The hybridization of Р in РО? is the same as that of: 


(A) N in NO; (B) S in SO; 

(C) lin ІСІ; (D) lin ICI; 

Among the following compounds which exist as solid at room temperature? 
(A) ХеЁ, (В) ОР» 

(С) SF, (О) 5% 


Magnesium is mainly extracted by 

(A) Carbon reduction method 

(B) self reduction method 

(C) the method of electrolysis 

(D) leaching with aq. solution of NaCN followed by reduction 
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Mathematics PART - Ill 


SECTION- A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


If the lines represented by x = 2pxy — у? = 0 are rotated about origin through an angle 0, one in 
clockwise direction and other in anticlockwise direction, then equation of the bisectors of the 
angle between the lines in the new position is 

(A) px + 2xy + ру? =0 (В) px? — 2xy + руг 0 

(C) px? – 2pxy – ру? = 0 (D) рх? + 2xy – py = 0 


а 84); 84 
Let D) = а, а, a| and let D, denote the determinant formed by the co-factor of elements of 


аз аз 833 
Do and Dz denote the determinant formed by co-factor of D4 and so on. If D, denotes the 
determinant formed by the co-factor of Dn- 1, then the value of determinant D, is 


(А) (0) (в) о? 
(С) DT (D) 05 


1 
The maximum value of f(x) = [tsin(x + nt) dt is 
0 
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Number of integers in the range of ‘a’ so that the equation x? — 3x + a = 0 has all its roots real and 
distinct, is 


(A)2 (B) 3 
(C)4 (0) 5 
Қа) = cot? eco = + T. eco Ie, (п> 1, n e № then lim ш is equal to 
noo n 
1 1 
(A) 2 (В) 3 
2 
(С) Л (D) 1 


Given two circles x* + y* + 342 (x +y)=0 and x+y? + 542 (x * y) - 0, let the radius of a circle 


which touches the two circles and their common diameter be 


(A) 10 (B) 8 
(C)7 (D)5 


then X equals 


Let ABCD be a tetrahedron with AB = 41, BC = 36, CA = 7, DA = 18, DB = 27 and DC = 13, then 
square of the distance between mid-points of AB and CD equals 


(A) 1096 (B) 548 

(C) 274 (D) 137 

In triangle ABC, if 2b = a + c and A — C = 90°, then sin B equals 
v7 45 

A) — B) <> 

(A) 5 (B) 8 
7 УБ 

e шаг 


The graph of f(x) = х? and g(x) = сх? intersect at two points. If area of region bounded between 
f(x) and g(x) over the interval D Ч is equal to = then the value of [1+ 2) is 
с с c 


(А) 20 (В) 2 
(С)6 (D) 12 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


The value of sec 40° + sec 80° + sec 160? will be 
(A) 4 (B) 4 
(C) 6 (D)8 


Consider the chords of the parabola у? = 4x which touches the hyperbola x — у? = 1, the locus of 
the point of intersection of the tangents drawn to the parabola at the extremities of such chords is 
а conic section having latus rectum Л, the value of A is 
(A) 1 (B) 2 
(C)3 (D) 4 


The area of the region bounded by lines y = x, y = 0 and 
x = sin (af + 1) + cos! (af + 1) — tan"! (a^ + 1) is 


т^ а? Toa 
Ay, m gj 9 
A) g 4 (В) = 2 

2 2 
cy = Di 
(C) 36 (D) 25 


If ax? + by? * сх?у + dxy* = 0, represents three distinct straight lines, such that each line bisects 
the angle between the other two, then which of the following is true 

(A) 3b +c=0 (В) 3a+d=0 

(С)443а-0 (0) 6 + 3c=0 


The number of integral value of n (where п > 2) such that the equation 2n{x} = 3x + 2[x] has 
exactly 5 solution (where [.] denotes the greatest integer function and {x} is fractional part of x) is 
(A) 2 (B) 3 

(С) 4 (0)0 


The r”, s”, t^ terms of an АР. are 6, 8 and 12 respectively. If f(x) = tx? + 2rx – 2s then f(x) = 0 
has 

(A) both roots are negative (B) both roots greater then 2 

(C) one root negative other greater than 1 (D) exactly one root e (0, 1) 


Let a, b, c, d e R be such that а? +02 + с2 + 2 = 25, then 


(A) ab + be + od + ad < 2 (B) ab + bc + cd + ad < 25 
(C) ab + bc + cd + ad < 5 (D) ab + bo + cd + ad < 7 


Space for rough work 
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17. 


18. 


19. 


20. 


21. 
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Let f(x) = ra керн ced which one of the following statements is correct? 


4cosx Хе 


(A) f(x) is continuous for all x when a = 5 
(B) f(x) must be discontinuous for all x, when a = 5 


(C) f(x) is continuous for all x = 2nz — v (2) ,hel,whenaz5 


(D) f(x) is continuous for all x = 207- (4) ,hel,whenaz5 


Number of ways in which 5 alike red balls and 6 alike green balls can be arranged so that exactly 
two pairs of green balls are together is 


(A) 72 (B) 90 

(C) 144 (D) 100 

If lz-2«i|- [2] sin[ Z -arg 3 , then locus of 2 is 

(A) pair of straight line (B) circle 
(C) parabola (D) ellipse 


If x, y, Z are real variables such that 3 tan x + 4 tan y + 5 tan z = 20, then the minimum value of 
tan? x + tan? yt tan’ zis 

(A) 10 (B) 15 

(C)8 (D) 12 


If 0 = = then cos Өсо5 20 cos 30 ..... cos 10040 is equal to 


1 


(A) 0 (B) 52008 
1 1 
(С) 21004 (D) | 21004 


Space for rough work 
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22. 


23. 


24. 


25. 


xdx А 
І is equal to 
3 
(е, (1+ x?) 
(A) оти) е (By === id 


з(1+ toe H 
(C) 2(1+ 1+ | сс (D) 241-14 x? +c 


2 2 
There exist two points P and Q on the hyperbola 2 =1 such that OP 1 OQ (where O is 
a 


origin), then number of points in the xy plane from where pair of perpendicular tangents can be 
drawn to the hyperbola is 

(A) 0 (B) 1 

(C) 2 (D) infinite 


The shortest distance between the lines 2x +у+2 – 1 = 0 = Зх + у + 272 – 2 апах = у = 2 іѕ 


(А) 55 (в) V2 
© = (0) X 
If A = of M (a є R) is a unitary matrix then o? is 
(A) 5 (8) > 
(© 5 (0) 2 


Space for rough work 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


26. 


27. 


28. 


29. 


30. 
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Solution of equation (2 + x) dy — y dx = 0 represents a curve passing through a fixed point p, then 
are of equilateral triangle with p as one vertex and x + y = 0 as its one side is 


(A) 243 (B) V3 
2 4 
(C) Kc (D) 35 


5 
The term independent of x in the expansion of Ё + 4 +14+X+ x) is 
хх 


(А) 381 (В) 441 

(С) 439 (D) 359 

If the standard deviation of the data 1, 3, 5, 7, ..... , 2013 is d, then [d] is (where [.] denotes the 
greatest integer function) 

(A) 580 (B) 581 

(C) 582 (D) 583 


If number of different reflexive relation on set A is equal to number of different symmetric relation 
on set A, then n(A) is equal to 


(A) 1 (B) 3 
(C) 1 and 3 (D) 3 and 7 
n у" 
If (sin x + sin’ y)(sin™ 2 + sin №) = x’, then the value of А can пої be equal їо (where 
Z 3 w^? 
Ny, 112, пз, Па е М) 
(A) -2 (В) 0 
(C) 1 (б) 2 


Space for rough work 
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5. Мо 
1 
2 
3 
4 
5 
6 
7 
8 
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18 
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21 
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28 
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Physics PART -1 


SECTION - A 
1. Q= C.V. , [Q] = TA 
So,a+b+c+d+e+f+g+h=2 


8. Қ0-қо-|Гчш, v(t)- [^ádt- v(0) 
Т v.dt = је + 5)ї (Sae 
- БОЛЕШ! 
3 2 


Ё | 
F(t) =|—+5t+10 li «| —+2t+10 |} 
3 2 


- Ж 2 Т T, T, 
2: sl = [al = Rol" 7 а а-да 
m,+m,+m;) m,«m, m; 
= TA? Tg? Tc 
UL EN E Sn ced 
m, +m, m, +M; 
So, T, < 2T, 
Ts = Тс 14-72 and 12 21 
m, ms 
So, Tg < 2Tc 
Now, Т, -Te mem | 
т; 


m,+m 
And, m4 + m; < тз + тз > ———2«2 
3 


Or Ta € 3Tc 


5. ‘T’ total charge in the system (initially) = zero We know that when two or more charged 
conducting plates are peaced parallel to each other, the outermost surfaces get equal charges ‘p’ 


can be proved using gauss’s law) Where, P = 2; So, P=0 
1[]2 3[]4 506 7/8 
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Since the middle plates are not connected total change on than would be conserved the charges 
on the plates after S4 апа 5, are connected are shown in the figure. Again, we utilize the fact that 
the facing surfaces must carry opposite charges. Finally the potential difference between surface 
1 and 8 must be zero. The electric field is non-zero between the conducting plates and zero 
inside them. 


4-4 |-|973 a.a] Чч ш 
Ав, Ас; Ав, 


4 = spacing between the plates A = Area of the plate 
>q=Q/3 


6. x = A cos wt 
R = А sin wt : Q = A cos wt = A sin EE 


T. Electric field at a distance x-on the axis 
- Electric field due to an infinite sheet 
— Electric field due to a uniformly charged disc of radius 'R' 


Без a NN 
256 Vx? +R? 
сех 
Е-дЕ-- 
2e NX? +R? 
24 mu du 7 сех 
dx  2& Vx? +R? 

(42 -1)ceR 

U= 
т; 
8. When the point В is about to leave ground the normal reaction to the rigid rod passes through A. 


Gravity would not cause a torque about centre of mass. Also, the torques must balance just 
before B leaves ground. 


Centre of Mass 


9. Vam Of the system is non-zero initially and would remain so because F.,, -0 at all times. 
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10. Initial angular momentum = mvr 


2 
Final angular momentum = ЕЗ: +m(wr)r 


То = 0: Lis conserved 
Mur = 3 nnd 
2 


Or, wr 221 
3 


Velocity of mass m first after the string is taut = wr = 2m/s 


11. Force on inclined surface in liquid 
= Pressure at the centroid of the surface x area of surface 


-| {1+ 2 sino ao 


1 
12. P, = ри +P, 
10°Ра = 7:10? » (10) +P? 


Р, - 1х10°Ра 
2 


18: 42568 
2d 
Р -50М, p= 1.75x10? kg/m, d = 50 mn 
14. Potential energy = - 2 x kinetic energy 
Magnitude of potential energy = 2 x K.E. 
Clearly, U>K 
16. Volume of the gas is increasing (assuming its mass remains constant) and volume of the gas is 


directly proportional to T. 
nC, (dT) = (dV) is or Væ T 
m 


The process is isobaric and exchange of heat is given by nC, (dT) 


17. Мз = е ин 
3 3 
Wave speed on the string = vA, (lowest resonant node) Ustring = 400 m/s 
When a wave passes from one medium to another (the air) of differing wave speed, the 
frequency remains the same. 
Ms 
Now, Jai = A string m 


M string 
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18. 


20. 


21. 


25. 


26. 


= 2 + 
Fy Ка (5x102) (5455107) Sq 
І 
І 
9 -12 І 
_ 9x10 aN | 
25х10 2 І 
І 
І 
=27.5N q 


Distance travelled in first two seconds = 15m 
Acceleration of the Car at t = 4s is zero 
Braking force = Ma 

= 1 Mgx15 m/s? 

=15KN 


2k(pcos0). к(рзіпӨ) 


ер 


153 аа C EE 
Ir] 
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E; tano 
— = tana = —— 
E, 2 


or a = tan" (ше) 
2 


or y= 0+ tan" ЕШ 


P H, (V/R) в, 2R 2 
P, Н, (V? /R;) R, R 1 


Cag = C/2; Cop = 2C ; Cer = C 
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27. A slit would have produced a spherical wave front. A biprism and a glass slab would produce a 
parallel wave front. 


28. 


29. E= "6. 12 өөу 

п-4 
п-3 
п-2 
n=1 

E, =E, +E = —0.81eV 

E, AA. = —0.81е\/;п = 4 

n 
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Chemistry PART - II 
SECTION- A 

1. The mass of 1 cc of (C2Hs)4Pb is = 1 x 1.66 = 1.66 g and this is the amount needed per litre. 
1.66 


No. of moles of (C2Hs)4Pb needed = 323 = 0.00514 ml 


1 mole of (C2Hs)4Pb requires 4 x (0.00514) = 0.0206 ml of C2Hs5Cl 
-. Mass of C2H5 Cl = 0.0206 x 64.5 = 1.33 g 


2. The sp? bound leaving groups can be directly displaced by the nucleophile or the leaving group 
сап ionise off to form a carbocation (Sn1) >С = C - L. However, sp? bound leaving groups are 
very difficult to ionise Halogen attached to allylic system are activated towards 5,1 due to stability 
of allyl carbocation. 


4. Aromatic stabilisation occurs in rings that have an unbroken loop of p-orbitals. Any cyclic 
compound will be stable especially when the ring contains (4n + 2) т-еїес оп. 


5. The alcohols II & Ш are 3? but Ill gives more substituted C = С, | & IV are both 2° but IV can give 
a more substituted C = C. 


A,X, ——52A* +3Х°” 
25 35 
= 2 3 
улы 


-23 
= gu pf 108107 2,1055 410 


108 


7. H,SO, == 2H* +502 
H,O ——H' «OH 
At anode: 20H. ——>H,0 +0 + 2e 
0-0---э0, 


OH ions are discharged at anode as OH ions have lower discharge potential then 5О2-. 


1 
8. Мед. of Na2CO;.xH5;0 in 20 mL = 19.8 х 10 


1x5 


-. Мед. of NazCO3.xH20 in 100 ml = 19.8 x 


7 1000 = 19.8x > 
10 


2 M= 141.41 
223 х2 + 12+ 3 х 16 + 18x = 141.41 
2х= 2 


9. 3Na2S203 + BiCl3 = Na3[Bi(S203)5] * 3NaCI 
Bi2(8203)5 + ЗН:О - Ві:5; + 3H2SO, 
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10. N2H5* + НО == NH; + H&O* 


K, = НЊО] қ, 1077 х од ло 
[N,H;] к, 96x10" 0.1 
ж-е 39510" 


-5 
% hydrolysis = SE x 100 = 0.032 96 


11. NH; + H' CI —9 NH,’ CI 
Solution contains NH4CI in contact with NH3 (excess) & hence buffer 
12. 2.303 log C/C, = — kt 


4096 to completion means 6096 unreacted 
2.303 log 0.6 = – (3.3 x 10 ^t 
21526 min 


13. 9.8 g Cu = ? 
63 


8 - 
x2 = 0.308 mol e 
5 


1 В 
10000 x 3x = 0.311 mol e 
96 


500 


If 0.311 mol electrons provided by the current 0.308 mol was used to deposit copper. 


8 
The current efficiency is x 100 - 99.196 


0.311 
14. Moles escaped = original — final moles 
4x10 2.5x10 
= = 0.630 mol 
0.082290 0.082 x290 
1.26 x10 * 
20. = 77% cyclohexene 


(1.26 x 10°*)+(3.8 x10) 
-. methyl cyclopentene = (100 — 77) = 23% 


21. Let x and y be the molar mass of A & B respectively then 
AT, 8x 1000 80 
=m=1= = .. (1) 
K, (х+2у)х100 х+2у 
831: 42 10x1000 100 _ (2) 
K, (2x+y)x100 2х-у 


Solving (1) & (2) x = 40; y = 20. 

22. Reaction of D-(+)-glucose with methanolic HCI leads to the formation of methyl glucoside 
(C, - OH group is methylated) which, being acetal is not hydrolysable by base, so it will not 
respond Tollen’s reagent. 


23. For precise fitting of Zn** ions into tetrahedral voids of S^ ions packing r* / r~ ratio must be 0.225. 
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27. 


28. 


29. 
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v=RZ? E - + 
П; n? 


For last line of Lyman series of H-specturm; Z = 1, п; = 1, n2 = о. 
For Ha line in Balmer series of Не“; Z = 2, п; = 2, n2 = 3. 


МО” has lost an antibonding electron where as СО” haslost bonding electron. 


Below CMC no micellization takes place. Sodium oleate ionizes almost completely in aqueous 
solution. 


TH, (9)+ŻCI, (9) —HCI(g) ih 


AS? = У 5° (product) У S° (reactants) 
о 1 о 1 о 

= Sja – E + 88, | 

= 187-7[131+223] =10 JK” 

In HOT , P shows sp? hybridization. 


In NO, , М shows sp? hybridization' 
In ІСІ;, | shows sp? hybridization. 


ОҒ; — Pale yellow. 
SFe & SF, — Gas. 
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Mathematics PART - Ill 
SECTION - A 
1. Bisectors of the lines in both the cases will remain unchanged 
2. D, =02, D, =D? = DŹ, ..... D, =D? 
4 NE 

3. f(x) =| —соѕ(х+ лі) | -—|cos(x- nt)adt 

(x) =| eos + mt) | eos t) 

1 


2 
Mo aa out 


4. у= х? – Зх 
у= -а 
GY 32.3 
ах 


= х= 1 ог-1 
For three different roots -а є (-2, 2) 


5. ge КЕЙЫ; ales ,n- 1) 
n 
cosk ^ 
X n 
Then —= 
1... kn 
isin — 
n 
(<4) - 2kn 2Кл 
=> | — | = cos— +isin— 
х-1 n 
> (ең = соз2кл +isin 2kn = 1 
Х- 
=> (х + 1)"-(x-1)"=0 
= "СТ + "Cx"? +... 0 
Roots of above equation are Чоо, k e (1, ..... п- 1) 


5 DEI 45 cot!) =2 S | icot P? Зи 213 -0 2-03 


k=1 1<p<qsn-1 


эрээ 1)(n- 2) 
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r be radius of third circle and its centre be at c3, then 


(520% = (pc; «se; t [cy 234) 


2 
= (5 +r) СЕ + (21) - | 
MELAU -15) 16 
(г +t) 8 
>A=8 


D be the origin апа DA=a, DB=b and DC=c 
la -b|- 41, |b -c|- 36, (с-а|-7 
distance between mid-points of AB and CD 


ЗЭРГЭЭ, 
d(T е nete 


2 


= def «bf -pf -B-B а-а +2 


= 137 


2b=at+c>2sinB=sinA+t+sinC 


>2 gs Жар Lo EO aS 
2 2 2 

> sin- = : ‚ соз” v7 = tae 
2 2/2 2 2/2 4 


Obviously for c e (0, 1), f(x) lies above the g(x), also x? = сх? 
>x=0, x= 2 
с 


Непсе, fx - ox? ах eed -4 


->С-- 
2 


sec 40°, sec 80°, sec 160° аге the roots of 5-54 -0 


or t?-—6t?+8=0 
Sum of roots = 6 


The chord of contact from (h, k) to y* = 4x is ky = 2(x + h). If it touches the hyperbola 


2 
— 4h? + k? = 4 locus is PEE 


x = sin'' (a^ + 1) + cos (af + 1) — tan! (a^ + 1) is defined at a = 0 only 
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13. 


14. 


15. 


16. 


17. 


18. 


19. 


20. 


This can happen, if three lines are real and distinct as well as angle between any two adjacent 
: _ 2n 
sides is — 
3 
=> f(m) = bm? + dm? + ст + а = 0 has three distinct real roots (where m = у/х) 


m,-m m, -m m, -m 
And — 2 2 3 3 12275418 


1+m,m, 7 1+m,m, 7 1+ тут 
= 3 + mam; + moms + mam, = 0 and Зот? + 2ат + с = 0 has roots о, B with Қо) В) < 0 
= 3b+c=0 


2n {x} = 3x + 2[x] 


=> {x} = AE as 0 <{x}<1 


It has 5 solution, [x] = 0, 1, 2, 3, 4, only if 4 < <5 


2n-3 
5 
— 2 ом => 12, 13, 14 


Let a is first term and d is common difference of the A.P. 
at+(r—1)d=6,a+(s—1)d=8,a+(t—1)d=12 
Solving, we get 2r + t = 3s also f(x) = tx? + 2rx – 2s 

> (0) = –25, {1) = s 

=> f(0) f(1) = —2s? < 0 hence, exactly one root in (0, 1) 


(a - bY + (b-c) + (c- df + (d- ay 20 
= 2(а? + b? + c^ + d^) > 2(ab + bc + cd + ad) 
— ab + bc + cd + ad < 25 


f(x) is continuous where 3 sin x + а? — 10а + 30 = 4 cos x 
or a° — 10а + 30 = 4 cos x – З sin x 

LHS > 5, RHS <5 

= (a- 5) +5=4 cosx – З sinx 


=а=5 хе 2n- tan{3), пе 


Required ways = °C, · ^C, = 90 


2=х + іу 


=> ((х-2) +(y +17 =g] 


Let à 23i - 4j - 5k 

b =tanxi +tanyj + tanzk 
2. NZ 42-12 

(8-5) < | 5 


> tan? x + tan? y + tan?z>8 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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P - cos 0cos 20 cos 30 ..... cos 10040 
О = sin 0 sin 20 ..... sin 10040 
Then 2729 PQ = sin 20 sin 40 ..... sin 20080 
= (sin 20 ..... sin 10040)[sin (2x — 10030) sin(2x — 10016) ..... sin (2n — 0)] 
- (sin 20 sin 40 ..... sin 10040)(-sin 10030) ..... (-sin Ө) = Q 
1 


> PT 


1+x’=t?>xdx=tdt 
tdt _ dt — E | 2 
| loc Jt 2V1+t+e=2y14+v1+x* +c 


If OP L OQ for P and О on the hyperbola then b > a 
Director circle of the hyperbola is х2 + у? = a^ —b’, that exist only when a » b 


Any plane through first line can be written as Зх + у + 22 – 2 + A(2x * y *z—-1)-0 
It is parallel tox =y=zif A= -› 


Thus, plane parallel to 2™ [ine is -y+z-1=0 


A’ =(A*). IF AA’ = I, then Ais unitary 


Solution is y = m(x + 2) 
Fixed point p is (—2, 0) 


Area = 25 


43 


11 NES 5 g 
Ed --е(-х) (1-x)? 


Now, coefficient of х' in (1 — x? (1- x) ? is = ^C, — °C, x °C, + °C, x ^C, = 381 


Mean - 1007 


Variance o? = ay quip. * 2013?) - 1007? - 338016 


2. d = o = y338016 = 581.39 


1 


(sin! x + sin! y)(sin ' z + sin ™ w) = n? is possible only when x y = z = w = 1 or -1 then 


= 0,2 ог-2 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 246 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section - A (08 — 11) contains 4 multiple choice questions which һауе one or more than опе 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-A (12 - 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries *8 marks for all correct answer. For each correct row *2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +3 marks for correct answer. There is no negative marking. 
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Useful Data 
PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x10% kg 


Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К! тог” 

= 1.987 ~ 2 Cal K mor" 

Avogadro's Number Na - 6.023 x 10? 

Planck's constant h - 6.625 х 10“ J.s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу E 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Сі-17, Ar=18, K =19, Ca-20, Cr=24, Mn-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn-50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART -1 
SECTION- A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


(yi + X) 
x^. y? 

where Ео is constant. Which of the following can best represent the Electric field lines 
corresponding to this field? 


X4 
© 


1. Electric field at point P in a region whose coordinates are (x, y, z) is give by E = Eo 


(C) 


Space for Rough work 
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Net charge distributed on a ring shown in figure is zero. AA' is axis of ring. Aj 

Then choose the correct statement | 

(A) Electrostatic field at all points an axis АА" will be zero. | 

(В) Component of Electrostatic field along axis must be zero. 

(C) Component of Electrostatic field perpendicular to the axis must be zero 

(D) Electrostatic potential must be zero at all point inside ring in the plane of | 
ring | 


Figure shows a irregular shape conductor with 
irregular cavity inside it. A charge Q is placed 
inside cavity and a charge Q' is placed outside 
conductor. Let Q’ing be charge induced at outside 
surface of conductor and Qing be the charge 
induced at inside surface of cavity. A'B' is an 
arbitrary line passing through charge Q and a, b, c 


> > > > 
be the points on line as shown in figure. Let E, Е’ Е. чапа Е"-ч represent electric field at different 


points due to charge Q, Q’ Qing, & Q’ing respectively. If VaV» and V, represent potential at point a, 
b, and c. Choose the incorrect statement 


—00 


E 
(D) At point ‘b’, Е'= 0 


Space for Rough work 
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Two wires М; & УУ, carry current ‘2i’ and i respectively directed into the plane ! А 
=> 1 
of paper as shown in figure. AA' is line at some distance from wire. Let В be үү, d 
э > 219 |d? 
the net magnetic field due to wires. The magnitude of [ B.d/ will be equal to 
35 : We 
(A) цо? (B) poi /4 Au 
(C) pi /8 (D) zero A 
A conducting rod of square cross section is bent in a semi circular | 
shape of radius ‘г as shown іп figure. Length of side of cross | 
section is equal to ‘a’. Resistivity of material is ‘р’. The resistance 
of rod across its end will be 
лр 2np | 
шээг B) ЕЕ = | 
(A) aln(1+a/r) (B) aln(1+a/r) at | Var 
лр(г+а 2nr | 
(c) £62) (p) 257Р | 
a a 


A charge 'q' is undergoing S.H.M. about 

point ‘A’ along the line AB at distance 'd' 

from the center B of a conducting sphere of 

radius R. Amplitude oscillation of chargeis «4 —— 
‘а’ angular frequency is “о”. The sphere is 
grounded through conducting wire СС". 
Choose the correct statement 


«— — d 


(A) If a « « d then the maximum value of current in wire CC' will be ЕЗ 


qoRa? 
3 


(B) If a « « d then the maximum value of current in wire CC' will be | 


2Ка 


(C) If a « « d then the maximum value of current in wire CC' will be ТЕЗ 


2 
(D) If a < < d then the maximum value of current in wire СС" will be e 


Space for Rough work 
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A hollow cylindrical conductor (inner radius = a, outer radius = b) carries a current i uniformly 


spread over its cross section. Which graph below correctly gives B as a function of the distance r 
from the center of the cylinder? 


(А) B (8) 8 
а b r a b r 
(C) В (p -B 
а b r a b r 
(Multiple Correct Choice Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE are correct. 


8. A rod is free to rotate in horizontal plane about one of its end hinged 


at point ‘O’ as shown in figure. Point P & Q are fixed points located in 
horizontal plane in such away that PO is perpendicular to rod & QO 
is along length of rod. A bullet hits the rod perpendicularly at some 
distance from point ‘O’ and gets imbedded into it. Then : P жин 
(A) Linear momentum of год + bullet system will decrease after 
collision. 
(B) Linear momentum of rod + bullet system may increase 
(C) Angular momentum of rod + bullet system about point ‘P’ will not 
change before & after collision. 
(D) Angular momentum of rod + bullet system about ‘Q’ may 
increase after collision. 


с%”------ө 


U 


Space for Rough work 
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10. 


11. 


Shape of string transmitting wave along x- 

axis at some instant is shown 

Velocity of point P is v = 4x cm/s and 

0-tan '(0.0047) 

(A) Amplitude of wave is 2 mm 

(B) Velocity of wave is 10 m/s 

(С) Max acceleration of particle is 80 л” 
cm/sec? 

(D) Wave is traveling in -ме x-direction 


A small ball of mass m is placed in a circular tube of mass M and radius R in 
gravity free space. Friction is absent between tube and ball. Ball is given a 


velocity Vo as shown. Then, 


(A) Path of ball from centre of mass of system will be circular. 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/15 


Distance (in cm) —> 


e 
(m 


(B) Path of ball from centre of mass of system will be elliptical 


(C) Radius of curvature of ball at the time of projection 


(D) Normal force between tube and ball if M = 2m, at the time of projection of ball is 


of ball is 


2 
mV 


A system of rods is assembled such that each rod has a length / р А 
and cross-sectional areas 5. The mode of heat transfer is 

conduction and the system is in steady state. The temperature of A с 
Junction A is Т and that of С is 2T. Now answer the following k 2k 
question. B 


(A) Temperature of junction B is 1.6 T. 
(B) Temperature of junction D is 1.4 T. 


(C) The rate of heat flow along BD is Нян 1 


(D) The rate of heat flow along BD is a Е 


Space for Rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of the paragraphs 2 multiple choice questions 
and based on the other paragraph 3 multiple choice question have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


Paragraph for Questions 12 & 13 


A square wire loop having side a, mass m and resistance R is moving zy z 
along positive x-axis with speed vo enters into uniform steady magnetic а. 28 
field B = B,(-k) att = 0 sec as shown in the figure. || 
The magnitude of vo is sufficient so that the loop comes out from region “а” x 
of magnetic field with v4. Neglect any type of energy loss other than | ds 
243 ж------ 


heat loss in resistances of wires of square (given Vy = 


mR 
Read above passage carefully and answer the following questions. 


12. The plot of speed of square versus position x will be represented by 
(A) 


(C) (D) 
13. The total amount of heat loss in the resistance will be 
5 2 4 2 
A) —mv B) —mv 
(A) go ( 5 0 
2 2 mv? 
C) 2mv D) — 
( ba 0 (D) 9 


Space for Rough work 
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Paragraph for Questions 14 & 16 


Figure shows intensity versus wavelength graph of X-rays coming from Coolidge-tube with molybdenum 
as anticathode: 


0.4 0.63 071 
À (in А) 


The two peaks shown in graph correspond to K, & Kp X-rays 


14. 


15. 


16. 


Wavelength of La X-rays from Coolidge tube will be (approximately) 


(A) 5.60À (B) 4.26 À 
(C) 0.33 À (D) 1.34 À 
Voltage applied across Coolidge tube in (approximately) 

(A) 20 kV (B) 16 kV 
(C) 31 kV (D) 18 kV 


In the potential difference across the Coolidge tube is increased such that the cut off wavelength 
of x-ray becomes 0.2 A. Find the value of A» — A, in this condition. 

(A) 0.02 À (B) 0.04 À 

(C) 0.06 À (D) 0.08 À 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: wwvw.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/15 


SECTION - B 


Matrix — Match Type 
This section contains 2 questions. Each question contains statements given in 
two columns, which have to be matched. The statements in Column I are 


labelled A, B, C апа D, while the statements in Column II are labelled p, q, r, 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


е с “ > 


If the correct matches are A — p, s апа; B – q апа г; C — p and q; апа р – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


1. In the adjacent circuit shown, all ammeters 
and batteries are ideal. Internal resistances 
of all the batteries are negligible. Point R is 
grounded. Then, match the following. 


Column - I Column - Il 
а Potential of point Р (p) | 6 Sl unit 
(B) Potential of point Q (а) | 25 SI unit 
(€) Reading of ammeter A, (r) | 18 SI unit 
(D) Reading of ammeter A2 (s) | 47 SI unit 


Space for Rough work 
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A lens is made up of a material of refractive index u which is completely immersed in a medium of 
refractive index цо. The power of lens is P. Match the properties in column | with the 
corresponding type(s) of lens in column II 


Column I Column Il 
(A) P>Oand u> po (p) | Bi-convex 
(B) P>Oand p< po (q) | Bi-concave 
(C) P<Oand p> po (r) | Convexo concave 
(D) P<Oand u< uo (s) | Concavo convex 
(t) | Plano convex 


SECTION - C 
(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


Conducting shell of radius R carrying charge Q, 
another charge Q is placed at 3R distance from 
centre of shell. If the potential at point P due to 


charge on shell is 113 , Then the value of n is 
n 


A liquid is kept in a cylindrical vessel. When the vessel is rotated about its axis, the liquid rises at 
its sides. If the radius of the vessel is 0.05 m and the speed of rotation is 2 revolutions per 
second, the difference in the heights (in cm) of the liquid at the centre and at the sides of the 
vessel is (take g = 10 ms? and л? = 10) 


Space for Rough work 
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When a resistance R is connected in series with an element A, the electric current is found to be 
lagging behind the voltage by V angle 30? When the same resistance is connected in series with 
element B, current leads by 60°. When R, A, B are connected in series, the current new leads 
voltage by Ө. Which is equal to tan" (K/3), then the value of K is (assume same AC source is 
used in all cases) 


A ball of mass m = 2kg thrown from ground form point ‘O’ between W. 
two walls, Wi & W; at a distance 5 cm from ‘O’ an shown in figure. 

Had the wall wa; not been there range of ball would have been 20 m. 
Horizontal component of velocity of ball at the time of projection was 

5 m/s. All collisions are elastic. Average force acting on one of the 

walls (in newton) is 


A 


мжЖШ.1оа“схх« 


О 
45 тж 4-5 шж 


/777777777777777 


5. A small object at P oscillates infront of a concave mirror as KR 
shown in the figure perpendicular to principal axis according to | 
Р 


equation. 
y=4 СЭ ст, 


y is the displacement of particle perpendicular to principal axis. Эв 


The amplitude (in cm) of image is 
A particle moves in a circle with a uniform speed, when it goes from a point A to a diametrically 
opposite point B, the momentum of the particle changes by Р, -Б, - 2kgm/s(j) and the 


centripetal force acting on it changes by Е, -F, = 8N(i) where ij are unit vectors. Then the 
angular velocity (in rad/s) of the particle is 


Space for Rough work 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONLY ONE option is correct. 


Br 
1. At what EE does the following cell have its reaction at equilibrium? 


(соғ | 


Ag(s) |AggCO4(s)| Na5CO4(aq)| |KBr(aq)| AgBr(s)| Ag(s) 
K = 8 x 10712 for Ag4CO; and Kop = 4 * 10713 for AgBr 


(А) Л x107 (B) 42 х107 
(C) 43 x107 (D) V4 «107 
2. A human body excretes [removes by waste discharges, sweating etc] certain material by a law 


similar to radio activity. If technitium is injected in some form in the human body, the body 
excrets half of the amount in 24 hours. A patient is given an injection confainingTc?9. This 
isotope is radioactive with a half life 6 hrs. The activity from the body just after the injection is 6 
uC. How many hours will elapse before the activity falls to З рСі? 


(A) 24 hours (B) 6 hours 
(C) 4.8 hours (D) 12 hours 
3. Find the product of the following reaction 
R R 
A 
CH 
R De ee 2 
(A) К O (B) R 
Q 
R R 
О R 
(C) R (D) R 
22У 
нс” "CHO 
аж and 2 ys 
R R 
О R 
4. A big RED spherical balloon (radius = 6a) is filled up with gas. On this balloon six small GREEN 


spherical balloons (radius = a) are stuck on the surface in a specific manner. As RED balloon is 
slowly deflated, a point comes when all these six GREEN balloons touch and green balloons 
arrange themselves in a 3-D closed packing arrangement. At that stage the radius of the RED 
balloon would have reduced by approximately. 


(A) 14.5 times (B) 1.414 times 
(C) 6.0 times (D) 2.42 times 
Rough Work 
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5. Which of the following graphs represents the radial charge density for the electron of outer most 
sub shell оҒСи 22 


Ад? R? 1 Arr? R? І 
(А) | (B) | 


Г---» Г--- 
Ад? R? І Алі? R? 
1 
1 
(С) ! (D) 
Г---» Г--- 


The order of reactivity towards Perkin reaction of the following aromatic aldehydes is 


CHO CHO CHO CHO 
СН; | 
N(CH3)> NO, 
(a) (b) (c) (d) 
(A) (d) > (a) > (b) > (c) (B) (c) > (a) > (b) > (d) 
(С) (b) > (c) > (a) > (а) (D) (d) > (a) > (c) > (b) 


Which of the following represents the correct order for the wavelength of absorption in the visible 
region for the following 
[Ni(NO,),]* [NIF] [Ni(H,0),}* [Ni(NH,),]* 

0) ар (Ш) ау) 


(A) 1» IV » III» Il (B) П> IV » III » I 
(€) II » IIl » IV >I (D) I » IIl » II» IV 
Rough Work 
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Multiple Correct Choice Type 
This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


8. A+B - s C+ Disa stoichiometrically balanced reaction. The initial rate of the reaction is 
doubled if the initial concentration of A is doubled, but is quadrupled if the initial concentration of 
B is doubled. 
Select the correct statement(s) 
(A) The reaction is first order in B and second order inA 
(В) The reaction is first order in A and second order іп В 
(C) The reaction can not be a single-step reaction 
(D) The overall order of the reaction is 3 


9. In which of the following cases will a violet colouration be observed 
(А) An alkaline solution of sodium nitroprusside is treated with a solution of Ма25 


(B) A solution of sodium cobaltinitrite is treated with KCI 
(C) A solution of Mn(NO3)» is treated with sodium bismuthate or red lead in the presence of 


concentrated HNO3 
(D) A solution of sodium nitroprusside in aqueous, NaOH is heated ith Ма25Оҙ 


10. CH, -CH = NH—>CH,CH, - NH, for this conversion suitable reagent 


(А) Ма-Не/Н,0 (B) H, /Pd 
(С) ШАН, /ЕО (D) NaBH,/EtOH 
11. X+H,SO, — Y (a colourless gas with pungent smell) 
Ү+К,С,0, + H,SO, — Green solution 
(A) X is 503% (В) X is CO3”? 
(C) Y is H2S (D) Y is 50, 
Rough Work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 12 to 13 


The process of eudiometry is used to calculate the volume of the various reacting gases present together 
in a closed vessel, it is done by sparking the content and noting the volume change or pressure change 
depending upon the conditions mentioned. Various reagents like alkaline pyrogallol, turpentine oil, caustic 
potash, conc. H2SO, are used to absorb the selective gases like O2, Оз, CO; and Н;О (v) respectively. 

A 2.0 mole mixture of H2(g), O»(g) and He(g) are placed together іп a closed container at pressure equal 
to 50 atm. An electric spark is passed and pressure is noted as 12.5 atm after cooling the content to 
original temp. (room temp). Oxygen gas is introduced for pressure to change to 25 atm, keeping volume 
and temp constant. Again electrical spark is passed and pressure drops to 10 atm under original temp. 
conditions. 


12. The moles of He(g) present in the mixture sample is 
(A) 0.2 (B) 0.1 
(C) 0.5 (D) 1.4 
13. The mole fraction of H»(g) present in the initial mixture is: 
(A) 0.05 (B) 0.7 
(C) 0.5 (D) 1.25 
Rough Work 
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Paragraph for Question Nos. 14 to 16 


An unknown organic compound (A) with the molecular formula CgH,20 does not decolourize Br; in СС, 
reacts with sodium to give a colourless, odourless gas and can be oxidised by hot alkaline KMnO, to give 
benzoic acid. Then, following test were performed on the compound (A) is given sequence: 


Test (a): 
Test (b): 
Test (с): 


) 
) 


Test (d): 


14. 


15. 


16. 


The colour of the solution changes from orange to green when K;Cr;O; is added to it. 
The compound can be resolved. 
No yellow precipitate of СН!» is formed when reacted with 1; and ОН. 


Oxidation of the compound with CrO; in pyridine gives another compound that gives 
Tollen's test. 


Which of the following would be the structure of compound if test (a) is negative? 


(A) PhCH(OH)CH;CHs (B) PhC(OH)(CH3); 

(C) PhCH?2CH(OH)CHs (D) PhCH(CH3)CH20H 

Which of the following would not be the structure of compound (A) after test (b)? 
(A) PhCH(OH)CH2CH3 (В) PhCH;CH(OH)CHs 

(C) PhCH2CH2CH2OH (D) PhCH(CH3)CH20H 

The structure assigned to compound (A) after the test (d) would be 

(A) PhCH(OH)CH;CHs (В) PhCH;CH(OH)CHs 

(C) PhCH(CH3)CH20H (D) PhC(OH)(CH3); 

Rough Work 
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SECTION-B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given р 4 r s t 
іп two columns, which have to be matched. The statements in Column | are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, A (Р) (4) ©) О, 
s апа t. Any given statement in Column I сап have correct matching with 
ONE OR MORE statement(s) in Column 1l. The appropriate зүүсэн 5 Q © © ©) © 
corresponding to the answers to these questions have to be darkened as C (Р) (4) Ө (5) Q) 
illustrated in the following example: 
If the correct matches are А-р, s and t; B – q and r; C- pand q; and D-s P (P) (4) ©) OO 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following metals given in Column | with the appropriate metal extraction process(es) 

listed below in Column Il. 

Column - | Column - Il 


(A) Silver 
(B) Lead 
(C) Iron 


(D) Magnesium 


Rough Work 


Fused salt electrolysis 
Cyanide process 

Carbon monoxide reduction 
Self reduction 


Frothflotation 
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Column — | contain reaction and Column — Il consist of reagent used in these reaction. Match the 


following. 
Column - | 


Column - Il 


(p) X = Na/liq. NH3 
Y = cold dil. КМпО,/ОН” 


(4) X = Вг, CHCl; 
Yz CH3ONa/CH3OH 


(C) (r) Х- OJH;O, Zn 
s Y = NaOH/A 
(X) (Y) HC—— e СОСН; 
CH(CH3)2 
(D) O (s) X = HIO, 
| Y = NaOH/A 


H3C-—C=—=C—CH»-C——CH3 ху .—Y., Racemic Mix. 


(t) X= НРА 
Y=Zn-Hg/ conc. НСІ 


Rough Work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/15 


SECTION -C 
Integer Answer Type 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


2. 


How many of the following reactions are addition-elimination reactions of carbonyl compounds? 
(I) Cyanohydrin formation 
(1) Acetal formation 
(1) Semicarbazone formation 
(IV) Aldol formation 
(V) Hemiacetal formation 
(VI) Oximeformation 
(VII) Ketal formation 
(VIII) Imine formation 
(IX) 2,4-DNPderivative formation 


Total number of stereoisomers of the H 
compound given below is x dt 

Z^ NDOOH. 
And number of chiral carbons are there CH34CO 


in the product ‘P’is y 


А 9. Bh/CC ор 


then the value of (x*y)/2 is? 


A 50 ml 1.92% (W/V) solution of a metal ion M™ (atomic weight = 60) was treated with 5.332 g 
hydrazinehydrate (90% pure) and mixture was saturated with СО; gas when entire metal gets 
precipitated as a complex [M(H2N – NHCOO),]. The complex was filtered off and the filtrate was 


titrated with M KIO; in the presence of conc. НСІ according to the following equation: 

N.H, +10; + 2H* + 2Cl ——>+ICl+3H,O +N, 7 

The volume of ~ KIO; solution needed for the end point to arrive was 480 ml. Find the value of 
n. 


Rough Work 
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How many statements are true in the given question of about? 

(i) orthoboric acid It is a strong tribasic acid. 

(ii) orthoboric acid does not act as a proton donor but behaves like a Lewis acid by accepting ОН” 
ion. 

(iii) orthoboric acid is prepared by the action of mineral acid on borax solution. 

(iv) orthoboric acid has a layer structure in which hydrogen bonds unite B(OH); units. 


(v) If the number of revolutions made by electron in1.0 s in H atom in its n" orbit is twice of the 
number of revolution made by electron in 1.0 s in the 2™ orbit of H-atom, then n is 1. 


(vi) Forms a colourless solution with coloured precipitate(r)CrCl3(s) + dil HNOs(aq) 
(vii) Forms a coloured solution with no precipitate(s)K2CrO,(aq) + Ва(МОз) аа) 


(viii) F > N > C > Si >Ca - metallic character 
(ix) Saccharin (рК. = 2) is an artificial zero calorie sweetner added to toothpaste 
О 


B. ма” 
OC 7 


2 
Sodium Saccharin Structure .Two flasks A&B both contain 18.3 gm of Saccharin dissolved in 100 
ml solution. 2 grams of solid NaOH is added to A and 4 grams of solid NaOH is added to B. This 
resulted in the formation of the above structure in both flasks. The difference in pH of the two 
flasks after the experiment is: 6 
(x) C > Si» P > N - electron affinity 
(xi) O > N > F > C - second ionisation potential 
(xii) 12 «F2 < Bro < СІ; Bond energy ORDER 


(xiii) mixture of НСІ апа CHCOOH titrated against NaOH the correct graphical representation 


is 
S 
© 
Vol. of titre 
(xiv) The CORRECT ORDER OF basic character of the following alcohols is 
ОБОН СН,ОН СН,ОН 
СН,ОН 
> > > 
OCH СІ ҡо, 


Rough Work 
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5. In the given graph, the area of circle A 
and B are 40 unit and 36 unit respectively, 
total work done 'X unit. | © 
Р 


When а system is taken from state A to В С а». B 
along path ACB, as shown іп the figure, 5 
unit of heat flows into the system and the 
system does З unit of work. If ‘y’unit heat ! 1 
flows into the system along the path ADB, 
and the work done by the system is 2 unit A э- D 
2 


Then the value of x * y is 


Alkaline hydrolysis of chloral hydrate produces a compound (A) which is used as a solvent and 
preservative for anatomical specimens and also has anesthetic properties. (A) is prone to aerial 
oxidation in presence of sunlight to give a poisonous compound (B) which may be made non 
poisonous by adding dilute solution of ethanol which converts it into a non poisonous compound 
(C). How many moles of CH3MgBr will be added to (C) followed by acidic hydrolysis to give 
alcohol? 


Rough Work 
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Mathematics PART - Ill 


SECTION- A 


Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


The number of 6-digit numbers whose digits are selected from set (5, 6, 7, 8, 9) such that any 
digit that appears in the number appears at least twice is 

(A) 1100 (B) 1200 

(C) 1400 (D) 1405 


The equation of common tangent to the симе |z – 2i| = 2 and |z - 1 — 3i| + |z + 1 – 3i| = 242 is 
(A) z+z=4 (В) z-z=8 
(С) z+z=8 (D) z-z - di 


Letf(n)- УУ "С, then total number of divisors of f(9) is equal to 


100  1O[ . Ж 50 
Let 2(1 +x°) Е Ў ан «соц F(x 2) . If Уа, = 2* then the value of k is 
і-0 і-0 
(A) k = 100 (B) k = 200 
(C) k = 310 (D) к= 410 


Let M = ((x, у): у > X and N = {(x, у): х? + (y — а)? < 1}. The necessary and sufficient condition 
forMaN=Nis 


5 5 
(A) а>2 (8) а-2 
(C)a e R* (D) a e (0, 1) 


Space for rough work 
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Б log, (sinx)dx 


6. The value of the ratio —° is 


[X log, (V2 sin xJdx 
0 


T 2n 
А) = ву — 
(А) 2 (В) 3 
Зл Зл 
c) — D) — 
с) (о) > 
7. A parabola y = ах? + bx + c crosses the x-axis at (о, 0) and (В, 0) both to the right of the origin. А 


circle also passes through these two points the length of tangent from the origin to the circle is 


a с 
(А) fe (B) 5 


b? 
(С) vbe (D) = 


c? 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. Positive integers are written on all the faces of a cube, one on each. At each corner (vertex) of 
the cube, the product of the numbers on the faces that meet at the corner is written. The sum of 
the numbers written at all the corner is 2004. If T denotes the sum of the number on all the faces, 
the possible value of T are 


(A) 174 (B) 175 
(C) 339 (D) 505 
9. If the equation x” + (a – 2)х + 1 = 3|x| has exactly three distinct real solutions in x, the value of a 
is/are 
(A) 1 (B)2 
(C) 3 (D)4 


Space for rough work 
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10. 


11. 


In an acute triangle ABC, O is circumcentre, H is orthocentre and G is the centroid. Let OD be 
perpendicular to BC and HE be perpendicular to CA, with D on BC, E on CA. Let F be the mid- 
point of AB. Suppose the area of triangle ODC, HEA and GFB are equal the possible value of 
angle C is 


A player throws an ordinary dice, whenever he throws 1, he gets an additional throw. Then 
probability to get sum of score n is 


1(6®-1\. is 11:02:54: ааг 
| 64 КЕ әд 65 Е 
o AE) ifn=7 (D) 0 ifn=1 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these questions 
has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Read the following write up carefully and answer the following questions: 
A trapezium ABCD, in which AB is parallel to CD, is inscribed in a circle with centre O. Suppose the 
diagonal AC and BD of trapezium intersect at M and OM = 2 


12. 


13. 


If ZAMB = 60° then difference between length of parallel sides is 


(А) 43 (В) 2 

(С) 2/3 (D) 4 

If ZAMD is 60° then difference between length of parallel sides is 
(A) 2 (B) 43 

(C) 2/3 (D) 443 


Space for rough work 
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Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
An ellipse whose major axis is parallel to x-axis such that segment of a focal chord are 1 and 2 units. The 


line уы -0 are the chords of the ellipse such that a, c, b are in Н.Р. and are bisected by the point 
a C 


at which they are concurrent, the equation of auxiliary circle is 2x^ + 2у? + 4px + 44у – 16р + 1= 0 then 


14. The centre of ellipse is 
(A) (1, -1) (B) (1, 1) 
1 1 1 1 
С)|-.- D) 5а 
© (>) o (-4.-4) 
15. Equation of director circle is 
2 3 37 2,.2 37 
(А) х +y ага (В) х +y OE а-а, 
(хау rxy- 37-0 (0) x* *b^-x-y* 57-0 
16. Eccentricity of ellipse is 
1 1 
A) = в) — 
( Із ( ) 8 
2 2 
C) JH р) < 
(С) 3 ( 1s 


Space for rough work 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column | are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A — p, s and t; B- q and r; C — p and q; andD- s 
and t; then the correct darkening of bubbles will look like the following: 


9 с W > 


r 8 t 


ОООО 
О ФӨСС 
e 6 900 
oec 


1. Match the following Column-I with Column-ll 
Column - | 
(A) The number of all triples (a, b, c) such that all three term a, 


b, c are in harmonic progression in which a = 20 and b 
divides c (where a, b, c are strictly increasing positive 
integers) 

The number of solutions of m + n + p = 10, (m, n, p are 
non-negative integers) 


(C) The number of ordered pair (a, b) satisfying the equation 
ab +b—a+1=0Oare wherea, be | 
(D) The number of ordered pairs (x, y) of real numbers such 
that (x + iy)? = x — iy is (where i = 4-1) 
2. Match the following Column-I with Column-ll 
. Column – 1 
(A) Let f(x) = xf + ax? + bx^ + cx + d (where а, b, c, d are real 
coefficient) and f(x) = 0 has real roots, If |f(i)| = 1 and 
a=b=c=d=k then К can be (where i= 4-1) 
2 3 4 
B Ifx? = 4 (x 1) then — X 4% ck equals 
(B) „2 Dor tee Лай qax 77 
(С) Let f(x) «in eos (where [.] denotes the greatest 
| A (f(x)) | 
integer function), then | lim | —5———— | |х is 
x n7 [X -tan" x 
т T 
where x4, X, €|-—, — 
( 1 X2 l 6 zh) 
(D) Let ABCD be a cyclic quadrilateral inscribed in a circle of 


radius 2, such that BD = 2/3, AB = 1. If ZBAD is acute 
and AD = a+bv5, then the value of a + b is equal to 


Column - Il 


66 


20 


22 


Column - Il 


Space for rough work 
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SECTION - C 
(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Let X be the set of all positive integers greater then or equal to 8 and let f : X X be a function 
such that f(x + y) = f(xy) for all x > 4, y > 4. If f(B) = 9 then f(9) is equal to 


2. If f(x Е % х) ЭЭ two function such that f"(x) = 2f'(x) – 2f(x), g(x) = f'(x) — f(x). Let F(x) be defined 
as Ё = [ (х) + (ХЭ  (-х) + g*(-x)]. If F(0) = 1 then the value of F(1) is 
5 
3. Let f(x) = tan (cot x — 2 cot 2x) and У f(r) = a-—bz where а, b е М, then the value of b is 
4. The least possible area of convex quadrilateral having two vertices on two branches of hyperbola 


xy = 2 and other two vertices on the two branches of xy = —2 is 


200 200 
5. Consider two polynomial f(x) and g(x) given by f(x) = У В,х' and g(x) = ах such that В, = 1 
r=0 r=0 


200 
v 100 <r < 200 and f(x + 1) = g(x). Let A = oF a, , then the remainder when A is divided by 15 is 


r=100 
equal to 


6. Consider a square ABCD of diagonal length 243 . The square is folded along the diagonal AC so 
that the plane of AABC is perpendicular to the plane of AADC. The shortest distance between AB 
and CD is 


Space for rough work 
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3 ANSWERS, HINTS & SOLUTIONS 

Е FULL TEST-II 

5 (PAPER-1) 

Q. No. PHYSICS CHEMISTRY MATHEMATICS 
= 1. C B D 

5 2. B С В 

E 3. D D D 

Ё 

Ч 1 А А А 

Ё 5, А А А 

« 

Ё 6. A A D 

2 7. C C B 

3 m B, C, D B, C, D A, B, C, D 

T ” А, B, C, D А,С А,С 

E m A, C, D A, B, C, D A, B 

х 11. МВ А, 0 А, В, С, D 

5 12. А B C 

E 13. В В £ 

3 14. А B p 

5 15. с с с 

5 16. р С B 

Ё 1 (А)-> (г), (В)-» (а), (A — q) (B ^ s) (A) (s) (B) -> (р) 
= (С) (р), (D)> (p) (C ^ r) (D ^ p) (C) ->(г) (D) (t) 
8 (A) (p. 5, t), (A) > (9), (В) > (s), (A) > (p) (B) > (г) 
9 1. (В) > (а, г), (С) ә | (С) > (r), (D) > (p) (C) > (p) (D) > (г) 
5 (9, г), (D) > (р, s. t) 

E 1. 4 9 

1 s 2 7 1 

5 3. 2 n=3 5 

5 z 2 8 1 

_ m 4 3 2 
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Physics PART -I 


SECTION- A 


сы 
Electric field is tangential direction at all points (Е.Г-0) and decreasing with increase in r. (г = 
magnitude of radius vector of a point) 


Since, Electrostatic potential is zero at all points on axis, 


So, along axis “<0 > E,=0 
r 


Va = V, =V, because electric field inside conductor is zero. 


> > 


Б > > > > > h > > > => — 
Vp = [(E+E'+Eing +Eing ).dr = ГЕ” E',).dr, because Е'+ Е, =0 for all points inside 


conductor or outside the conductor. 


An infinite wire can be taken as half of closed loop. 


Hence Гв-“ =H 


—o0 


Let us consider a strip of thickness dx at a distance ‘x’ 


- axis of rod 


dx 
_ p.nX 
adx 
г+а 


1 1 a ах тр 
REESE E ав 143 
r 


| q Ч Капа _ 

(d-asinot) К 
R.q dq,, Кдаосоѕої 

(4- asinct) dt (а-авіпоі)? 


> Ging 7— 


Force applied by hinge on rod may be towards P, away from P or zero depending upon distance 
from point 'O'. Accordingly linear momentum of rod + bullet system may decrease increase or 
remains constant respectively. Similarly angular momentum of system about 'Q' may decrease, 
increase or remain constant respectively. 


A=1m 
Vmax = Aw = 4л 
_ ду/д1 _4тх10° 
OylOX 4тлх1073 


=10m/s 


А-2х107т also у-7-10Н2 and amax - Ao? -80лст/ s? 
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From centre of mass of system ball and centre of tube moves in circular path. 


Radius of curvature of ball at the time of projection of ball is 


Normal force between tube and ball if M = 2m, at the time of projection of ball is 


- ТМ, 
7 ^ ma«M 
2 
Хи | 
E 
Equivalent circuit is D 
R 2R 
A с 
2R R 
B 
1 1 1 M 
TUE E өң |. 
кВ ka La L 
Aka кр ік, Ks 
> № = 5.60А 
Aka kp 
-34 8 
eV- hc s y=- hc s DORPEN хани -31:102У 
À cutoff eAcuog 1.6 x107? x0.4 x107 
SECTION - B 


Using Kirchof's first law at point P 


SECTION - C 
Vo = Vp 
ка ка у Жа 
R 3R 5R 


V red 


5 КО|20-9 | 11KQ 
R| 15 | 158 
Using Bernoulli’s theorem 


1 5 V 
—pv^-p-pgh or һ---- ... 1 
әр p - pg 5 (1) 


Put : V = го =r (27v) in (1) 
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1 14 2 
v (38/2) R 
1. 12 0 224 
v R 3R 3R 
3R 
уш--- 
4 


amplitude of image = 4-4) -2 
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Chemistry PART - 1 
SECTION- A 
1. Ag | Ag;CO, (s)| Na;CO, (aq.) || KBr(aq.) | AgBr(s)| Ag(s) 


Anode : 2Ag(s) + CO? ——>Ag,CO,(s)+2e 
Cathode : AgBr(s)+e ——»Ag(s) - Br (ад) 
СОЎ (aq.) + 2AgBr(s)——92Br (аа) + Ag,CO, (s) 


о 0.059 
Ec = Ecen log | 1 
277 6ӨГІ 
At eqm. 
Вг” 
0-ке, - 0059,0 | Ј 
2 [605] 
[Br | 
0 = E2,, — 0.059 log - 
Со, | 
[Br | 
0.059109-4---4--Е2-Е 
(Со? | 
Ear = Е чав * 0.059 log K paige 
Я ? K,, Ag,CO 
Ез улосогсо = Eag + 0:059 log AGREE? Add. 
sp 
Вг” К, АОВ 
log | | = g sp g r 
СО Ko Ag,CO, 
- -13 
Br _ 4х10 zuo 107 


Со; | У8х107% 


2. AN + AN = AN 
25 In2 he In2 
24 6 
AN, =6 
АМ е“ = 3 
e^ = 2 
At = 112 
е Ша {= 1п2 
24 6 
t= 4.8 hours 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


6 


AITS-FT-II-(Paper-1) -PCM(Sol)-JEE(Advanced)/15 


R R 

R % +N ECH, 

i. od | 2 
© CH > R> 

Ч Jb Н,С--СН-СН, 

R O 


- 0.4140 

Initial г” radius = 0.6a 
Final г” radius = 0.4140. 
initial D 6a -14.5 
Finalr 0.4140 


The number of maxima in the radial charge density curve is (n — /) 
For 3d electron, n = 3 and d = 2 

Hence, п – /= 3 – 2 = 1 

There will be only опе maximum іп the curve for 3 а electron. 


In Perkin reaction, the carbanion attacks the carbonyl carbon of aromatic aldehyde to produce 
finally the unsaturated acid 

The electron withdrawing groups increase reactivity of aldehydes in this reaction by increasing 
the electron deficiency of carbonyl atom. Thus -NO; increases the reactivity and the groups like - 
N(CH3)? and -СН; decreases the reactivity. 


The order of ligand strength in the spectrochemical series F~ < НО < МН» < МО, . A strong ligand 
causes a larger degree of splitting resulting in high value of E (energy). Therefore corresponding 


low value of à E = З 


Protonation occurs оп the OH which can produce more stable carbocation апа while 
rearrangement phenyl has higher migratory aptitude over o-substituted phenyl. 
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Solutions for Q. No. 12 to 13 

Let the no. of moles of H5, О» and He are x, y and 2 respectively 
.Х%у%2-2.0 

Pressure exerted by 2 moles of gaseous mixture is 50 atm. 

After the first electric spark decrease in pressure = 50 — 12.5 = 37.5 atm 
г. decrease in no. of moles of gaseous mixture is 1.5 

But from the given information limiting reagent in first step is O2 


2 пот н, (9) +50, (9) —њ0(/) 


-. Hz and О» reacted are in the ratio of 2 : 1 

2.0.5 mole of О» should be reacted with 1.0 mole of H2 

-. No. of mole of О» in the mixture (y) = 0.5 

When again О» is passed, pressure increased from 12.5 to 25.0 atm 
г. Change in pressure = 12.5 atm 


12.5x2 
5 


г. No. of moles of О» added = =0.5 mole 


Now H; will be completely reacted 
No. of moles Н» actually left after first electric spark = x — 1 


Н, + 10, ---Ң,О 


e^ (67 


Now change in pressure in 25 — 10 = 15 atm 


125206 
5 


г. change in no. of moles is 


>x=14 
Г. ho. of moles of H2 = 1.4 
-. no. of moles of He = 2.0 — (1.4 + 0.5) = 0.1 


г. mole fraction of H2 = LL 0.7 
2.0 


14. Possible structure after test (a) would be that of a 1? or a 2? alcohol and not that of 3? alcohol. 
15. Only non-resolvable compound is a 1? alcohol out of the given choices. 
16. Oxidation of compound with CrO; in pyridine gives a compound, that gives Tollen's test. This 
implies that it is a primary alcohol. 
SECTION-B 
1. Silver2 Ore is dissolved by complex formation using CNin presence of air followed by 


precipitation with zinc. 
Lead -» Involves roasting of PbS followed by self reduction. 
Iron >> Involves calcination followed by carbonmonoxide reduction. 
Magnesium -> Involves calcination (of MgClz.6H2O in presence of dry НСІ gas) followed by fused 
salt electrolysis. 
SECTION -C 
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2. СОСН; 
H3C 
P= 
вг“ 
Вг 
3. n,- 992 mol = 0.016 mol. 
M" 2x60 
Nhydrazinehydrate = = VOX 9:992 vul = 0.096 mol. 
50 
Neqkio3 = 4 “Р 0.48L = 0.192 =MNeghydrazine reacted with КІОз 
2. Nhydrazine left after reaction with M™ = a= mol = 0.048 mol 


2. Nhydrazine reacted with M™ = (0.096 — 0.048) mol = 0.048 mol 
n. 1 0016 1 
n n 0.048 3 


hydrazine 


4. FTTTTFFFTTFTTT 
(IX)A is a buffer solution; pH of A= pK, = 2 


B is an aqueous solution of SacNa; pH of B = (рК, * pK, +logc) = 8 


5. Total work done = Area of circle A (anticlockwise) — Area of circle B (clockwise) 
= 40 — 36 = 4 unit 
heat flows into the system along the path ADB, = 5 — 3*2 = 4 unit 

6. CCl-CH(OH) + NaOH —— СНС; + HCOONa' + H;O 
Chloral hydrate (A) 


1 
CHCl; + 29% —® › СОС + HCI 


(A) (phosgene) 
(B) 
Al „ОСН; 
О-С<. + 2HOC,H; --> О=С. + 2НС1 
Cl ОС:Н, 
(diethyl carbonate) 
(C) 
e ӘЛЕН ай 7 
Tes 5 CH3MgBr --> HsC,0-CrOC2Hs -----> Н.С:О-С-СН, 
СҢ; ЁС: 
ҮН || 
CH;MgCl 
CH;-C-CH; TS CH;-C-CH; 
CH; 
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Mathematics PART - III 
SECTION- A 
Possibilities: 
З ЭГ ух fold 6 — 
(i) three digit occur twice = °C, "AE 900 ways 


(ii) two digit occur three times = 200 ways 

(iii) one digit occur four times and other twice = 300 ways 
(iv) all digits are same = 5 

— Total possibilities = 1405 


|z — 2i| = 2 represent a circle with centre (0, 2), radius 2 unit and |z — 1 —3i| + |2 + 1 – 3i| = 242 
represent an ellipse they touch each other at (0, 4) 


Let f(n) = У "С, = 2^ -1 
r=0 

f(9) = 1023 = 3.11.31 

Total divisors are = 8 


3/00 — 2 100] - T T T T T 
2(1«x*) -|a, «ax «ayx +... 8499X ] 22001 шиг кооз 11002) 


(1 +x? p^ * (1 - x - | ас Фах оо ах | [cos = сов z) 


50 
Рих-1-2%-Уа, >k=100 
i=0 


The desired condition is to have the circle N inside the convex region of the parabola y = х? 
clearly a > 1, otherwise circle will cross x-axis also for circle to be inside the parabola the number 
of points of intersection must be less than or equal to 2 

= Equation y + (y — a} = 1, has one or less than one solution 

=>D<0 


ах? 
4 


In = [х log, (sinx) dx = [(т-х)° log, (sinx )dx 
0 0 


3n,» 3n,» 3n 
= —|x*lo 2 dx + — | х“ log, ( sinx \dx = —l 

21 9, V2 21 De ( ) 2 D 

Wy _ Зл 

lp 2 
ОТ? = ОА: ОВ 

T 
O A B 
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8. Let ABCDPQRS be a cube, the numbers a, b, с, d, e, f be written on the faces 
= ade + abe + abf + adf + cde + bce + bcf + cdf = 2004 
> (е + (а + c)(b + d) = 2? - 3 - 167 
Possible combination are 4 - З · 167, 2: 6: 167, 2 · 3 · 334, 2 · 2 · 501 
T=a+b+c+d+e+f= 174, 175, 339, or 505 


9. Ifx >0,x?+(a—5)x+1=0 
x«0,x! + (а + 1)x * 120 
Equation has exactly three distinct solution if (1) 
Either (a —5)° > 4 and (а + 1? = 4 
Or (a – 5} = A and (a + 1 > 4 


10. AODC = AHEA = AGFB 
=> sR sinAcosA = 2R? ѕіпСсоѕСсоѕ2 А = ÍR? sinAsinBsinC 


First two equality gives, tan A = 4 біп С cos С 
From first and last, 3 cos A = 2 sin? C (1 + 4 cos? C) cos А 
= 3 - 2 біп? C (1 + 4 cos? C) 


B 1 


= sinC = — or — 
2 42 
11. Score of 5 can be obtained as 5 or (1, 4) or (1, 1, 3) or (1, 1, 1, 2) 
! t-A 1 Ti exe. 
P (scoring 5) = —+— + — + similarl 
( g 5) Зогсоолын у 


1 Ї 1 " 1 т 1 И 1 
6 6 6% 6* 6° 
ҰҒЫ ШИЕ ДҰҒА ЫҒЫН 
6° 6° 6 6° 65 
Р (scoring 1) is impossible event 


12.-13. LetOM=d D С 
АМОС ~ ЛАМВ 
AK? + ОК? = AO? = DO? = DL? + OL? 


— Kx? біп? 0 + (kx cos 0 – d} = x” sin’ 0 + (x cos 0 + а)? 
=> (k? – 1» = 2xd (k + 1) cos Bask * 1» 0 

— (k- 1)x = 2d cos 0 

Now, AB — CD = 2(AK — LD) = 2(k — 1)x sin Ө = 2d sin 20 A B 
If ZAMB = 60°, 0 = 30° 


P (scoring 6) = 


P (scoring 7) = 


If ZAMD = 60°, 0 = 60° in either case sin20 = = 
AB — CD = 24/3 


14.-16. a, c, b are in H.P. 
2 1 1 
—+— 
с а b 
yd 1 


Line 4 X 2 0 passes through a fixed point e -— 
a bc 2 2 


So centre of ellipse is Ё: - 5) 
2 2 
Which is also centre of auxiliary circle 


>p= 2 ‚а= 5 radius of auxiliary circle = 2 
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-. Length of major axis = 4 also it segment of focal chord are 1, 2 


NUS 3 > b? 8 
1 2 “Б; 3 
2 2 
Director circle 893) (v) = Bu 
2 2 3 
SECTION – В 
(A) 20, b, c are in Н.Р. 
1.1 2 
ш>--4--- 
20 c b 


This can be written as (40 — b)( c + 20) = 800 we must have 20 « b « 40 or 0 « 40 — b « 20, 
consider factorisation of 800 in which one term is less that 20 
(40 – b)(c + 20) = 800 = 1 x 800 = 2 x 400 = 4 x 200 = 5 х 160 = 8 х 100 = 10 х 80 = 16 x 50 
Thus pair (b, c) = (39, 780), (38, 380), (36, 180), (35, 140), (32, 80), (30, 60), (24, 30) but b 
divides c 
= Only 5 triples satisfy required requirement 

(B) Solutions of m + n + р = 10, are 27976,, 

(С) ab+b-at+1=0 
=> (а + 1)(b - 1) = -2 
= (a+ 1, b- 1) є {(1, 22), (-1, 2), (2, -1), (-2, 1) 
— (а, b) e {(0, —1), (-2, 3) (1, 0), (-3, 2) 

(D) Let z = x + iy then (x + iy) °= xiy 
= |z|” = д = (041° – 1) =0 
=> |z| = 1 or 0 
=> |z| = 0 
2. Ordered pair (0, 0 
Let z z 0 then (x + iy 
>z” -рү-1-2 


Ж 
) 


1 


(x + iy) =x? * y 
— 1-0, which are 21 roots 


(A) f(x) = x! + ax? + bx? + cx +d 
о, D, y, 5 are real roots of equation f(x) = 0 
= f(x) = (x – a)(x — В)(х — ү)(х — б) 
=> [f] = 1 = (1 + 02)(1 + В2)(1 + ү2)(1 + 8°) = 1 this is possible if a = В =y=5=0 
>a=b=c=d=0 


(B) x°-1=0 
=> (х —1)(xt +x? х2 +х + 1) = 0 
x x? x? х! x x? x? x? 
2 4 3 27 4 7,7% X B UE 
1-x^ 14x" 14x 14x 1+х^ 14x" xX? +x X” +x 
5 2 4 
X x? x? X х х2 2(х+х +X +x) 
2 at a at 252 27 |” aA в =? 
1+х^ 14x" dex 14x 1-x^ 1-х 1-x^-xX 4X 


(C) сое >0 => сов| | 221 апд -Їєоовр 143 
2 2 2 2 2 


> ЕЕ => Қх)-0-> f f(x) =0 
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(D) Let AD = x, ZBAD = 0 D 
BD NC 
In AABD, —— = 2R 
5110 


> sind 2/3 > 0-60? Г 
4 


x? « 1- BD? 


Using cosine rule cos60°= 2 
х 


SECTION – С 


т Po. 
(x) 5 Қо-20)0 ai (2) 


Using (1) and (2) in equation (3), we get F'(x) 
=> F(x) is constant function > F(0) = 1 = F(1) 
3. f(x) = tan ' (tan x) 


5 
У (г) = f(1)-f(2)-f(3)-f(4)«f(5) =1+2-л+3-л+4-л +5 – 2л = 15 – 5л 
г=1 
а= 15,6 = 5 
4. Minimum area will be іп case of square with vertices 
(-V2, v2), (v2, v2), (v2,-V2) and (-v2,- V2) 


г. Minimum area = 8s 


200 200 : 
5 a,x" = Y B, (1+ x) 
r=0 r=0 


200 
Ao +X + nss озу 2 = Bo + By (14+X) +.....+ Boop (14+) 


201 100 
= Bo +B, (1+X)+..... + Bop (14x) 4 29 E Rn) 


x 
Equating coefficient of P MAU otis Ж. respectively we get 
0 


_ 201 _ 201 _ 201 

O00 = C101, 0401 7 ^ Сло, ..... , Q200 = C201 
200 

> Å= У а, = 0100 204012 cutee + Qoo9 = 
r=100 


When 27” is divided by 15 we get remainder 1 


6. Take B as the origin, BC and BA as x and y axis y 
and z axis perpendicular to the plane of ABC (0, 46,0) of ff E 8| 
, V6, РУ 


5 BÀ - d6j, co- (B -«e i+ Bi vs 


=> п=ВАхСО = 3k + 3V2i = 3(V2i +k) 


The minimum distance d = |BC H 
ñ 


22 8. В(0) С 
43 че (V6, 0,0) 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - Il 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 246 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - А (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section - A (08 — 11) contains 4 multiple choice questions which һауе one or more than опе 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-A (12 - 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries *8 marks for all correct answer. For each correct row *2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +3 marks for correct answer. There is no negative marking. 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


AITS-FT-II-(Paper-2)-PCM-JEE(Advanced)/15 


Useful Data 
PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x10% kg 


Permittivity of free space £o = 8.85 x 10 C7/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К! тог” 

= 1.987 ~ 2 Cal K mor" 

Avogadro's Number Na - 6.023 x 10? 

Planck's constant h - 6.625 х 10“ J.s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу E 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Сі-17, Ar=18, K =19, Ca-20, Cr=24, Mn-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn-50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART - I 


SECTION- A 


(Straight Objective Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


A neutral particle at rest in a uniform magnetic field, decays into two charged particles of different 
masses at point P as shown in the figure. The energy released goes to their kinetic energy and 
particles move in the plane of the paper. Magnetic field is into the plane of paper. Select the 
diagram which describes path followed by the particles most appropriately. 


(A) (B) | 


Point of collision 


(C) 4 (D) » 


Point of collision 


Choose the correct statement about centre of mass. 

(A) For calculation of any quantity associated with extended body we can assume total mass of 
body to be concentrated at centre of mass of the body. 

(B) Centre of mass of a body moves in the same way as if all external forces are acting on it and 
total mass of body is concentrated at it. 

(C) Torque of centrifugal force about centre of mass on rigid body undergoing rotational motion 
is always zero. 

(D) All above 


Space for Rough work 
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3. A block of mass m carrying charge q is suspended through non 
conducting spring in equilibrium spring elongation is хо. Now another 
charge is moves very slowly from infinity until it is in the original position of 
suspended block. In this process spring acquire its natural length. Work 
done by external agent. 

3 
(А) (тох) (8) 5 


(C) 2 (тох) 


4. Rod of mass m and length / carrying one charge in length x 


thee eee ++ ++ 


A 


and negative charge remaining portion. Linear charge density 
à is same for both charges. Rod is hinged at end A. А 
uniform E perpendicular to rod is switched on and rod remain 
in equilibrium. Find value of x. (consider gravity g is absent) 


А 
А) х= —= 
(А) 2,8 
(С)х= { 
5. Initially spring is relaxed and m,is released from rest. When т; come 


to rest for a moment string AB is cut at the same amount. Find the 
acceleration of m; just after cutting thread. 


(a - [Tao ©) a- [24-19 


m; m»; 
© a= ті. | (D) ЯГ ] 
2m, т» 


Space for Rough work 


ғ-----------> 
x 
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In the adjacent figure, a block 'A' of mass m is kept on a 
wedge 'W' of mass 'M', which is lying at rest on a smooth 
horizontal surface and is connected to a rigid support 
through a light spring of spring constant ‘K’. Initially block 
and wedge are at rest and spring is at relaxed state. The 
system (block + wedge) is set free. Calculate maximum 
possible compression in the spring. All surfaces are 
frictionless and inclination of wedge is 0. 


ЗЭВ my эн В).2Мта | 
К(М--ітвіп? Ө) K(M+msin? Ө) 
mgsin 20 2mgcos0 
(C) mgsinev (D) Zmgcos v 
K K 


If an electric dipole is rotating about its centre with uniform angular velocity in anticlockwise 

direction in a uniform magnetic field which is in the direction of angular velocity then : 

(A) Net magnetic force as well as torque due to the magnetic field on the dipole is zero 

(B) Net magnetic force as well as torque due to the magnetic field on the dipole is non-zero 

(C) Net magnetic force on dipole is zero but net torque due to the magnetic field on dipole is non- 
zero 

(D) Net magnetic force on dipole is not zero but net torque due to the magnetic field on dipole is 
Zero. 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


AITS-FT-II-(Paper-2)-PCM-JEE(Advanced)/15 


(Multiple Correct Choice Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE are correct. 


8. 


The shown figure, there is a conical shaft rotating on a bearing of very 
small clearance t. The space between the conical shaft and the bearing, is 
filled with a viscous fluid having coefficient of viscosity n. The shaft is 
having radius R and height h. If the external torque applied by the motor is 
x and the power delivered by the motor is P working in 10096 efficiency to 
rotate the shaft with constant о. Then 


- To qR' VR? +h? (B) t= лот? VR? +h? 
2t 2t 
_ no nRih (йе xonR?h? 


2t 2tVR? +h? 


A metal wire of length L, area of cross section A and Young modulus Y is stretched by a variable 
force F such that F is always slightly greater than the elastic forces of resistance in the wire. 


When the longation of the wire is /, then choose the correct option(s). 


(A) the work done by F is MAp 


(B) the elastic potential energy stored in the wire is MAp 
(C) no heat is produced during the elongation 


(D) the work done by F is ae 


Space for Rough work 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


10. 


11. 


AITS-FT-II-(Paper-2)-PCM-JEE(Advanced)/15 


Two parallel resistance less rails are connected by an inductor of inductance B 
L at one end as shown in the figure. A magnetic field B exists in the space : 


mJ 


which is perpendicular to the plane of the rails. Now a conductor of length / 


and mass m is placed transverse on the rails and given an impulse J towards 
the rightward direction. Then choose the correct option(s). 
(A) Velocity of the conductor is half of the initial velocity after a displacement of the conductor 


d | 3J^L 
АВ? т ` 


(В) Current flowing through the inductor at the instant when velocity of the conductor is half of the 


Tn MNT 37 
initial velocity is i= 
4Lm 


(C) Velocity of the conductor is half of the initial velocity after a displacement of the conductor 


3J?L 
d= [oet 
B?/?m 


(D) Current flowing through the inductor at the instant when velocity of the conductor is half of the 


Te HM 3J* 
initial velocity is i= 
mL 


A particle of mass ‘m’ is attached to the rim of a uniform disc of y 

mass 'm' and radius R. The disc is rolling without slipping on a Am 
stationary horizontal surface, as shown in the figure. At a 
particular instant, the particle is at the top most position and 
centre of the disc has speed vo and its angular speed is o. 
Choose the correct regarding the motion of the system (disc + 
particle) at that instant. 

(A) Vo = oR 


(B) kinetic energy of the system is ту 


(С) speed of point mass т is less than 2у0 
(D) КЕ n Ч, | = [Ув — Vo | 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of the paragraphs 2 multiple choice questions 
and based on the other paragraph 3 multiple choice question have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


Paragraph for Questions 12 & 13 


Two moles of a diatomic gas are carried through the cycle ABCDA shown 
in the figure PV diagram as shown in figure. The segment AB represents 
an isothermal expansion, the segment BC an adiabatic expansion. The 
pressure and temperature at A are 5 atm and 600 K respectively. The 
volume at B is twice that at A. The pressure at D is 1 atm. 


12. What is the pressure at B? 


(A) 2.5 atm (B) 3 atm 
(C) 3.5 atm (D) None of these 
13. Find the T versus V graph of the above cyclic process. 
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Paragraph for Questions 14 & 16 


Image formation from a thin prism: For a thin prism, at near normal incidence, 
the angle of deviation does not vary considerably with angle of incidence and 
consequently we may write angle of deviation as 6 = (u —1)A, where A is the 
angle of the prism and p is the refractive index of the material of the prism. 
Consider a thin prism ABC and a source of light S. Suppose we want to trace 
the image of source S, for sake of simplicity we draw a simple ray diagram as 
shown in the figure. 


Suppose we take S as the origin, S' as the image of S and the horizontal and 
vertical lines passing through S as x and y axis, and the distance SB as a (SB 
is horizontal). Now using geometry and using the fact that angle CAB is small, 
we can find the co-ordinates of S’. Now answer the following questions. 


14. 


15. 


16. 


The x-coordinate of S' will be 
(A) zero (B) a/2 
(C) 2a (D) a 


The y-coordinate of S’ will be 
1 


(A) (н - 1)Aa Ву oes DA 
3 
(C) 2(u -1)Aa DS Urs Dd 
If an identical prism is joined at the base of the first prism as 
shown in figure and a new image 5” is formed due to it. Then the 5” 
separation between S' and S" will be Se 
(A) | (u-1)Aa (B) 2(һ-1)Аа НУ 
–1)Аа 3(u-1)Aa 
(C) ы (Р) шл 


Space for Rough work 
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SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given r s t 


р 4 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column Il are labelled р, q, г, A (Р) (4) ©) (5) 
s апа t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ЇЇ. The appropriate bubbles A О © Ө ©) ©) 
corresponding to the answers to these questions have to be darkened as С (в) (4) Ө (5) Q) 
illustrated in the following example: 
D 

If the correct matches are А – р, s and t; B- q and r; C- р and q; and D – s 2 o © © © 
and t; then the correct darkening of bubbles will look like the following: 
1. An electron in a hydrogen atom makes a transition п; — n», where n4 and n; are the principal 

quantum numbers of the two states. Assume Bohr model to be valid. 

Column I Column Il 
(A) The electron emits an energy of 2.55 eV (p |п1-2,П2-1 
(B) Time period of the electron in the initial state | (9) | п; =4,n2=2 
is eight times that in the final state. 
(C) Speed of electron become two times (r) |n25,n223 
(D) Radius of orbit of electron becomes 4.774? (5) |П1-6,П2-3 
(t) ny = 8, No = 4 
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2. Choose the correct equation of current in the Column- II as a function of t through the circuit 
element ‘ab’ of the circuits in the column — | 
List - |! List — Il 
(A) 20 a Г КИМЕ" 
. 2x10 sec 
ШАРТ” (D ^ 15154) 1-е (247%) 
10V T L 
b 
(B) 20 22 а F а 
ПЕЕ (д) i 3 (БА) 1- (4x10 sec) 
e.g (200/3) uF 
30V T L 
b 
(C) 20 а -03 
1 барын (r) i= (5A)e (2x10 sec) 
10V T 
b 
(D) 20 20 а Lo uoc. 
УММҮ WWW (s) j= (5A)e (4x10 бес) 
211 208 0.6 mH 
30V Т 
b 
SECTION - C 


(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Two rods of same length / but there masses and coefficient of friction 


with table are m, 2m and u, 2u respectively are joint at point O as 
shown in the figure. Find the position x from joint of two rod where 
force should apply perpendicular to the length of the rod to drag the 


rod with constant velocity is D Find the value of K. 
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2. А string of length 0.4 m and mass 1077 kg is tightly clamped at its one end 
and other end is free to move as shown in the figure. The tension in the 
string is 1.6 N identical pulses are produced at one end at equal intervals at 
time At. The minimum value of At which allows constructive interference 
between successive pulses is 


Pa ДУ up um 


3. A uniform rod OAB is bent in L shape to form right angle at A. Length B 
of OA is L and that of AB is 5 respectively as shown in figure. The T 
rod is hinged at the end O and is free to rotate in a vertical plane o o oo 
about O. It is set free from rest, when larger section of it is in s M A 
horizontal position. Maximum angular acceleration of rod is мас. 
The value of K is 

4. For an equilateral prism, it is observed that when a ray strikes grazingly at one face it emerges 


grazingly at the other. Its refractive index will be 


5. A block of mass (M = 1 kg) is kept on smooth floor of a truck. 
One end of a spring of force constant 100 N/m? is attached to 
the block and other end is attached to the body of truck as 
shown in the figure. At t = 0, truck begin to move with 
constant acceleration 2 m/s?. The amplitude of oscillation of 
block relative to the floor of truck is 1/100. Find the value of à 


6. A uniform rod of mass M is released from horizontal position P M 
as shown in the figure. The rod is free to rotate about a [ хишин 
horizontal frictionless axis passing through hinge Р. The ---1---» 


reaction from the hinge just after the release is Mg/K. Find 
the value of K. 
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Chemistry PART - II 


SECTION – A 
Straight Objective Type 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONLY ONE option is correct. 


1. OH 
— A. A is 
HO 


NO, OH 
[o 
“сн, OH 
CH 
(A) о (В) но 2 
NO, OH NO, OH 
OH OH 
(С) вс, (0) но 
NO, OH "Te m 
2. Choose the correct statement(s) from among the following 


2 
(A) The corrected pressure б 2-3 in vander waals’ equation (symbols have their usual 
M 

meanings) is the pressure which the gas would exert if it was ideal. 

(B) Above their respective Boyle's temperature, М: shows throughout positive deviation 
(z > 1) while O2 shows negative deviation (z « 1) followed by positive deviation (z > 1). 

(C)A gas shows negative deviation when long range attractive intermolecular forces are 
dominating 

(D) The intercept of PV vs. P isotherm of any gas at 27°C is equal to 24.6 L atm. 


3. The ZnS (zinc blende) structure is cubic. The unit cell may be described as a face-centred sulfide 
ion lattice with zinc ions in the tetrahedral voids. Then among the following which is incorrect: 


(A) The nearest neighbours of Zn?* are four 

(B) The angle made by the lines connecting any Zn*? to any two of its neighbours is 109 28’. 
(C) The nearest neighbours of 5-2 are four 

(D) The nearest neighbours of 5-2 are eight 
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4. Some organic compounds are given below 
СН,ОН СН,ОН 


Н ОН Н ОН 


Н ОН ОН Н 
П Ш 


Select the correct statement about the above compounds from the following 

(A) Compounds | and III would reduce Fehling’s solution and will also mutarotate 

(B) Compound IV will not reduce Tollen’s reagent and will not mutarotate 

(C) Compound II will not be reducing but mutarotating 

(D) The product(s) of the acid catalysed hydrolysis of both II and III will be reducing but not 
mutarotating 


5. Ме,М,-522-А,-32-8В-С,,-Н,О 

Cg) can be obtained by heating 

(А) NH4NOs (В) (NH4)2SO4 

(С) МН,СІО, (0) NaNO, + Zn + NaOH (Conc.) 
6. Which of the following statements are incorrect? 


(A) Sulfate and thiosulphate ions are isostructural. 
(В) Thiosulphate on reaction with НСІ precipitates sulphur along with SO; evolution. 


) 
(С) In 8,О2 the oxidation states of the two ‘S’ atoms are -2 and +6. 
(D) Both SO{ апа 5,0: can decolourise 12 


7. Difference іп Р“ values of compounds A and B can be best explained by 
Cl 


H Cl Cl H 
(9) э (9) COOH (8) 2) (8) СООН 
(A) (B) 
р“ = 6.07 PM = 5.67 
(A) Inductive effect (B) Electromeric effect 
(C) Field effect (D) Resonance effect 
Rough Work 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


10. 


11. 


Which of the following statements are correct? 

(A) Nylon 6 and Nylon 66 are examples of condensation polymerization 
(B) D-glucose and D-galactose are epimers 

(C) Polyethene is produced via addition polymerization 

(D) Teflon has a low coefficient of friction 


Consider the reaction 
280; + Oa 250, + Heat 


What will happen if 0.5 mole of Helium gas is introduced into the vessel so that the temperature 
and pressure remain constant? 

(A) the equilibrium concentration of SO; increases 

) the equilibrium will shift to left 

(C) the equilibrium concentration of O2 increases 

) equilibrium constant will increase 


The standard enthalpy of formation of CO» will be given by : 


(A) standard enthalpy of combustion of diamond 

(B) standard enthalpy of combustion of graphite 

(C) standard enthalpy of combustion of CO 

(D) sum of standard enthalpy of formation and standard enthalpy of combustion of CO. 


The lithium enolate base formed from cyclopentanone reacts with alkyl halides, often in different 
ways. As shown here, methyl iodide and tert-butyl bromide react to give different organic 
products, | and Il, together with lithium halides. What are the products from these reactions? 


cH, ОШ 
T 
он, 
П Hel ›| 


(A) lis 1-methoxycyclopentane 
(B) ll is 1-t-butoxycyclopentane 
(C) lis 2-methylcyclopentanone 
(D) llis a mixture of cyclopentanone and 2-methylpropene 


Rough Work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph For Question No.12 and 13 


Heat of neutralization is defined as the enthalpy change when 1 mole of acid/base is completely 
neutralization by base/acid in dilute solution. 


H*(aq)+OH (aq) H,O(/);A,H® = -55.84kJ / mol 
of aqueous solution of strong acid and strong base is zero. 


When a dilute solution of a weak acid or base is neutralized, the enthalpy of neutralization is some what 
less because of the absorption of heat in the ionization of the weak acid or base, for weak acid/base 


AH? = АН шнш + A, H° (H* +ОН > H,O) 


neutralisation ionization 


AH? 


ionization 


12. What is АН” for complete neutralization of strong diacidic base А(ОН); by HNO4 ? 


(A) —55.84 kJ (B) 2111.68 kJ 
(C) 55.84 kJ (D) 111.68 kJ 


13. Under the same conditions how many mL of 0.1 M NaOH and 0.05 M НА (strong diprotic acid) 
solution should be mixed for a total volume of 100 mL produce the highest rise in temperature. 


(A) 25 : 75 (B) 50 : 50 
(C) 75 : 25 (D) 66.66 : 33.33 
Rough Work 
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Paragraph For Question No.14 and 16 


A green ore (A) of a metal present as a double/mixed compound is treated with НСІ and then Н;5 is 
passed in the solution. A black precipitate (B) is obtained, that is insoluble in yellow ammonium sulphide. 
The precipitate is dissolved in HNO; and then excess of NH4OH is added. The solution becomes coloured 
but this colour is discharged upon addition of KCN in excess due to the formation of compound (C). The 
solution of (A) in НО liberates a colourless and odourless gas on reaction with dilute H2SO, and solution 
of (A) gives white precipitate on addition of Васі, solution. 


14. The green ore (A) is 


(А) CuSO,.Cu(OH); (В) CuCOs.Cu(OH); 
(C) PbSO4.Pb(OH); (D) РЫСО-.РЬ(ОН); 
15. The compound (C) and its structure is 
(A) [Cu(CN)4]*, tetrahedral (В) [Cu(CN),]*, square planar 
(C) [Cu(CN),]*, tetrahedral (D) [Cu(CN),]*, square planar 
16. The procedure used to estimate the metal ion of ore (A) gravimetrically, is 


(A) treatment of ore with excess KCN. 

(B) treatment of solution of ore with Ag metal. 
(C) treatment of ore with excess ammonia. 
(D) treatment of ore with excess KSCN. 


Rough Work 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given р 4 r s t 
in two columns, which have to be matched. The statements in Column I are 

labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, A (Р) (4) ©) О, 

s апа t. Any given statement in Column I сап have correct matching with 

ONE OR MORE statement(s) in Column Il. The appropriate bubbles 5 Q © © ©) © 
corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө (5) Q) 
illustrated in the following example: 

If the correct matches are А-р, s and t; B - q and r; C- pand q; and D-s P (Р) (4) (ғ) OO 
and t; then the correct darkening of bubbles will look like the following: 

1. Column — I (Compounds) Column - ІІ (Magnetic moment) 


(A) [Fe(H20)NO]SO; (p 424 В.М. 
(B) K2[Fe(CN)sNO] ( 
(С) [Mn(CN)g- (г) Zero В.М. 
) ( 

( 


(D) ІСо(6СМ)1% 


t) 43 B.M 
2 Column -I Column - Il 
(A) М:Оз (p) Contains N — O – № linkage 
(В) N20, (q) Neutral oxide 
(C) N205 (r) Colored 
(D) М:О (s) mixed Anhydride 
(t) Basic oxide 
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SECTION -C 
Integer Answer Type 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


2. 


How many optically active isomers are possible for CH3CH(Br)CH(Br)CH(Br)CH3? 


A certain saturated hydrocarbon effuses about half as fast ав НО vapour. Number of carbons in 
the formula of this hydrocarbon are? 


2.505 g of hydrated dibasic acid requires 35 ml of 1N NaOH solution for complete neutralization. 
When 1.01 g of the hydrated acid is heated to constant weight 0.72 g of the anhydrous acid is 
obtained. The degree of hydration (number of water molecules) of the hydrated dibasic acid is 
approximately А 


The number of mole of bromine required for complete bromination of 276 g of salicylic acid іп 
aqueous medium are 


1 g of an acid СНО, requires 0.768 g of KOH for complete neutralization. Determine the 
basicity of acid. 


The structural formula of diphenyl methane (С,;Н,,) is СО)-сн, 


How many structural isomers are possible when one of the hydrogens is replaced by a chlorine 
atom? 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. A gun can hit the target A with probability a and target B with probability == , it has 47 bullets, 
each of which can be fired either at A or at B and each bullet may hit the target, independently of 
the other bullet, with probability 1. How many bullets must be fired at A to hit the target with 


maximum probability 


(A) 20 (B) 25 
(C) 30 (D) 35 
2. A polynomial P(x) of nth degree satisfies P(k) = 2* for k = 0, 1, 2,.., n, then the value of P(n + 1)is 
(А) 27 (В) 277" 
(С)2"*1-1 (D) 2^*? 
3. The number of all polynomial whose coefficients are all +1, that have only real roots are 
(A) 6 (В) 8 
(C) 10 (D) 12 
4. For positive integer n, define f(n) = 1" + 2°71 + 3^7? +... + (n — 2} + (n — 1) + n then the 
22 f(n+1) . 
minimum of is 
f(n) 
8 
(A) 3 (B) 3 
(С)2 (D) 1 
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1-sinx)(2 - sinx) 
1+ sin x)(2+sinx) 


5. The value of f 


(A) In t-v3 +2{ап '{+с (В) In 1543 ап іс 
ЕЕ t- J3 
t J3 2t (43 
C) V3In tan —— +c D) 43In +2tan't+c 
i ted 1—12 m t« 43 
(where t = ‚шы; ) 
2+sinx 
1/ /3 

6. Letx be (J108 +10) : - (108 -10) then x is equal to 

(A) 10 (В) 8 

(С)4 (0) 2 
7. A circle of radius 320 units is touches internally a circle of radius 1000. The smaller circle touches 


a diameter of larger circle at the point p, least distance of the point p from the circumference of 
the larger circle is 

(A) 300 (B) 360 

(C) 400 (D) 420 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. The roots of a quadratic equation ax? + bx + c =O are a=Z°+z*4.....427 and 
| 2n 
1 
В=2+23 +.....+22"' where z=e E ,nez then 
(A)a*pz1 
(B)a:B=1 


) 
(C) 


equation сап be written as x? +x + ШЕ SES peg 
4 2n+1 


(D) a. * B = -1 
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10. 


11. 


Let (x) = x, f(x) = 1 - х, 5(9--. 0), fs (x) =, (х) -> suppose that 
fe (fm (x)) = f, (x) and f, (f, (x)) = fs (x) then 

(A)m=5 (B)n=5 

(С)т-6 (D)n=6 


If a continuous function f(x) satisfy the relation ІШЕ —t)dt = [t f (t)dt + sinx + cosx - x - 1, for all 
0 0 


real number x, then which of the following does not hold good 


(A) f(0) = 1 (B) #(0) = 0 
(C) f"(0) = 2 (D) НОО =e" 
0 


Let, Қ0, oo) — R be a strictly increasing function such that f(x) > t v x > 0 and 
Х 


1001 09-11 V x>0, then 


(A) (2155 (B) «(0-155 
2 14/5 X 
от) у” (b) f(x)- CR 


Space for rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these questions 
has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Read the following write up carefully and answer the following questions: 
A line through the origin has the vector equation т = ^5 , à is a scalar parameter. Consider a family of line 


L with $ = (coso + /3)i - (V2sino)j « (coso - V3 Jk then 


12. 


13. 


The line through origin and making acute angle c with family of lines of the L-family аге in the 
form of 

(А) 0-2) (B) ці к) 

(C) н (i +j) (D) u(i + k) 


If the lines in L meet the plane x - z = 443 at P. If 0 varies and P describes a circle on the plane 
with centre on M then radius of this circle is 


(A) 2 (В) V2 
(C)4 (D) 2/2 


Space for rough work 
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Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 
While finding sine of a certain angle x, an absent minded professor failed to notice that his calculator was 
not in correct angular mode. However he was lucky to get the right answer. The two least positive value 


of x for which the sine of x degree is the same as sine of x radians were found by him as MT and 
П-л 


рл 
4-7 


where m, n, р, q are positive integers suppose mn be denoted by L, then 
pq 


14. 


15. 


16. 


The value of m + n + p + q is equal to 
(A) 720 (B) 900 
(C) 1080 (D) 1260 


If x measured in radian and lim | “АС -Вх -сх) =L , ће value of = equals (A, В, C є К) 
(A) 4 (B)2 
( 


(C) D) none of these 


1 
2 
Assume that f is differentiable for all x, the sign of f is a follows 

f'(x) > Ооп (о, -4) 

f'(x) « 0 on (-4, 6) 

Ғ(х) > 0 on (6, о) 

Let g(x) = f(10 — 2x) the value of g'(L) is 

(A) positive (B) negative 

(C) zero (D) the function g is not differentiable 


Space for rough work 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given r s t 


Р 4 
in two columns, which have to be matched. The statements in Column | are 
labelled A, B, C and D, while the statements in Column II are labelled р, q, г, A (Р) (4) ©) Ө 
s апа t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 5 Q © © ©) © 
corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө (5) Q) 
illustrated in the following example: 
If the correct matches are А – p, s and t; B - q and r; C- pand q; and D-s P (P) (9) Ө, ОЮ, 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following Column-! with Column-l 
Column - I Column - Il 
(A) Real value of x satisfying 
x/2 x/2 
(vx? -5x+6 + vx? -5x +4) + (Vi? -5x«6 - Vx? -5x+4) (p) 0 
х+4 
=24 is 
(B) Integral value of ‘a’ for which the equation 


(x? +x + 2)? – (a – 3)(x? + x + 2) +x + 1) + (а – 4)(х2 +x + 1 = 0 | (a) 1 
has at least one real root is 


(C) If P, is the coefficient of x' in the expansion of 
2 2 2 
(1+ х)? (+ z) (+ 3 Ц 5 | m then P, is equal to () 2 
2 2 2 
(D) If the number of positive integral solution of x + y + z = n be denoted by 
Р, Pei Prio 
P, and А=|Р P454 Р, з! then |A| is equal to (s) 5 
E, t Pr 
(t) 6 
2. Match the following Column-I with Column-ll 
Column -I ; Column - 11 
(A) Let z = (cos 12° + i sin 12° + cos 48° + i sin 489)” then Im(z) is | (p) 0 
(B) Let f(x) be a continuous and differentiable function in (a, b). If 


lim f(x)=00, lim Қх)--» and f'(x) + (f(x)) = –1 then 
xoa* хәр 


x b-a. 
minimum value of —— is 
т 
(С) The number of solution of 
tan( Z+ dcos" JC =1 is (r) 3 
4 2 4 2 
(D) The value of 
1 (ші Тап? e + tan? ЭХ (cot? T + cot? 26 +cot? =| is (s) 4 


21 7 7 7 7 7 7 


Space for rough work 
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SECTION - C 
(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


f(x)dx 
1. Let f(x) is a quadratic function such that f(0) = 1 and bn is a rational function, then the 
x^ (x 


+ 1 
value of f'(0) is 


2. If O < [x] < 2, -1 < [y] < 1 and 1 x [z] < 3, (where [.] denotes the greatest integer function) then the 


[]+1 [v k] 


maximum value of the determinant | [x] |у|-1 [z] | is 


I]. [v] Ї 


3. Let a= ЖЕН В- cos! + , Y= tan! (=) and A= оосор : 
85 5 15 cota- coth- cot y 


В = tan о · tan p + tan p · tan у + tan y: tan a then + B is 


4 Let f(x) = x? + Зх? – 6x + 11, g(x) = Inlx|. If A = f(g’(-1)), B = g(f'(-1), C = f F(x)g'(F(x))dx, 
-2 
а" 
–” = ac 909 evaluated at t = З and АВ + C) — D = kIn(3) then the value of k is 
1 
5. Let 1, 5,...., p be the sides of a regular polygon inscribed in a circle of limit radius if 
Ix 5 5x5 nxt| = [n5 5:5. n | then smallest possible value of n is 
x? y? 
6. A ray of light emerging from the point p(0, 4) along the tangent of the ellipse 25116 -1 апа 


strike a circle of radius 465 units and reflected from it. The reflected ray entering inside the 
ellipse through the focus (-3, 0) and strike lower surface of ellipse and gets reflected from it. If the 
reflected ray returns to the point p(0, 4), then ordinate of the centre of circle is 


Space for rough work 
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FULL TEST-II 
(PAPER-2) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 
1. B [o B 
2. B A C 
3. A D D 
4. B A B 
5. А [o D 
6. [o D D 
7 D [o C 
8. A,B A,B, C, D C, D 
" A,B,C A, B, C B,C 
10. А,В B,D A, B, D 
11. A, B, D C,D A,C 
12. А B B 
13. A B D 
14. А B B 
15. A C A 
16. B D [o 
(A) > (q), (A) - (s), (B) - (г), (A) > (p, q, s) 

4 (В) > (p, q, s, t), (€) - (9), (D) - (p) (B) > (t) (C) > (s) 

| (С) > (p. q, s. t), (0) > (9) 

(D) -> (г, s) 
(A) (г), (В) > (г), (A - r), (B-s), (A) (p) (B) > (4) 
2. (С) > (p). (D) > (p) (C - p,  (D- 9) (C) (p) 
(D) (t) 

4. 3 2 3 
2. 2 5 4 
3. 7 2 2 
4. 2 6 7 
5. 5 2 8 
6. 4 4 5 
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Physics PART - I 
SECTION - A 
1. Momenta and charged are equal and opposite, so sense of the motions are opposite. 


“ R= Ши — their radii are equal. 
qB 


2. We can not assume total mass to be concentrated at centre of mass for calculation of all the thing e.g. 
for calculation of moment of inertia, calculation of torque of centrifugal force on a rod about hinge as 
shown. 

(i) (i) CI 
i л 
ЕЕ 21 
i ; І 
го 
i / I 
гд І 
x ! 
% 1 
Fr шив cene Poss. 

Cn | EM ==? 
1 
| 

6. Kx = (m + M) a+ та” соѕ Ө 
Block: a' * a cos 0 = g sin 0 
...(ii) a 
From (i) & (ii) 0 
а= Кх гш. -Кх-К, 

M+ msin* Ө б 
> Max. compression mg 
= organ ee Block + Wedge 

7. Net magnetic moment of loop formed is zero, hence torque due to magnetic field is zero. 

11. K= Kp + Kp A 
= 1 2 1 1 2 М 
= go Lu uc Уе» 
= Une 

4 
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SECTION - C 
Let A, B, and C be C.M. of larger 
section , smaller section and total rod 
СС"- = ,АС- E B 
12 6 ж 
2 2 : c 7 
2 4 
ХАСАН 2 
26) (12 of CENTS 
/65, <-і2--ь» 
12 


Moment of inertia about 'O' 


| = ML? — Maximum torque of about 'O' 


ттах 29, (ОС) 
о - Tmax - “8 (2) 
max | 7 L 
_ віп909 Ш 
sin30° 
Кхо = mao 
2 
a = т/1 = [Mot /ME)=39 
2/ 3 2L 
=> aasa aaga МА 
> — Mg 
4 
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Chemistry PART - II 


14. 


15. 


16. 


SECTION - A 


Diazomethane being a base will pick up the hydrogen which is most acidic. The H of the OH group 
ortho to -NO» group is most acidic 


OH OH 


NO, OH 


ў 
е) 
Z 
© 
ы 
o 
T 
IO 


CH, -N=N 
La 


Choice (B) is incorrect as all the gases above their respective Boyle’s temperature show throughout 
+ve deviation. 


All reducing sugars are mutarotating. Although IV is an a-hydroxy ketone and hence reducing but it 
can't mutarorate as it is not a carbohydrate/can't form ring. In Il the glycosidic bond is in between two 
anomeric carbons and hence ring opening can't occur. Thus non-reducing as well as non- 
mutarotating. 


Mg,N, 4 6H,0 ——3Mg(OH), +2NH, 
(A) 


2NH, +3CuO—> 3Cu + N,+3H,O 
(C) 
NaNO, + Zn+NaOH——>Na,ZnO, + NH, +H,O 


Ammonium salts containing anions which are oxidizing in nature, on heating liberates Мо) instead of 
NHs. 


At constant pressure, the addition of inert gas shifts the equilibrium towards larger no. of moles. 


Since, it liberates a gas on reaction with dilute Н504, it cannot be a sulphate salt, it would be a 
carbonate salt. Malachite ore of copper, CuCO3. Cu(OH), is green in colour. 


[Cu(NH,),] +2KCN——> Cu(CN), 4+ 2K*+ амн, 


Blue colour Yellow ppt 


2Cu(CN), J moses op MONA, * (CN), T 
White ppt 


CuCN у «3KCN ——» [Cu(CN), | «3k 
Colourless 


Cu" has a d? configuration, so it is tetrahedral in shape with sp? hybridization. 


Gravimetric estimation of Си” would be possible only when the given procedure gives an insoluble 
compound on treatment with a given reagent. 
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Cu? + 2KSCN——>Cu(SCN), әке 
Біаск ррі 


2Cu(SCN), } —sesompeses_ 2CuSCN 4 +(SCN), 1 
White ppt 


With other reagents, either there is no reaction or even if it reacts, then the product is a soluble 


compound. 
SECTION -C 


Only two optically active isomers are possible. 


СН» СН» 
Н Вг Вг H 
H Br Br H 
Br H H Br 
СН» СН» 
To Hones Z 1 _ M, 
fio 2 Мон... 
Мон, 74x 18 = 72 
2.12хп+ 1 x (2п+ 2) = 72 
г 14n* 2 = 72 
21155 


Let formula of hydrated dibasic acid be H,A .x H,O 
Equivalent of dibasic acid = Equivalent of NaOH 
2.505x2 35 " 
M 1000 
M- 2.505x2x1000 -143.14 
35x1 


H,A.xH,O —4-> Н,А +xH,O 


Mole of H,O formed = хх mole of hydrated dibasic acid 


(1.01-0.72) _ x 1.01 

18 143.14 
x = 2.28 
degree of hydration is « 2. 

OH OH 
COOH Br Br 
+ 3Br(aq) — + CO;T-3HBr 
(Molar mass = 138) Br 
Moles of salicylic acid = 82 
138 


Moles of Вг; required = 3 х 2 = 6. 
Let basicity of acid be п. 
Equivalent of acid = Equivalent of KOH 
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1хп 0.768 


146 56 
Mes 0.768 х146 _ 
56 
6.  Threein the ring and fourth on the CH» group as shown 
1 2 


ORO 


2 
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Mathematics PART -IlI 


SECTION - A 


Let x bullet are fired at A 
E, — the target is at A, E; — the target at B 
E - the target is hit 


1 


P(E,) 728? 


Р(Е;) i3 - probability that target is hit when x bullet are fired at A 
E, 


reversals тэй a] 


27 3-х 1 3-47 


28` 28 
© (P(E)) = 273-3 -13 n3 
dx 28 28 
d oa ааа. ақа 
az (P (E) = - 55 (3) 3 - 5g 3) gu <0 


For maximum P(E) = САР(Е) =0 ->27.3%-3254->х-25 
x 


For 0 < r < n, the polynomial “С, = is of degree r 


=> Q(x) = *Co + "C, + ..... + "C, is polynomial of degree n 
Q(k) = 2^ for k 2 0, 1, 2,....., п 

=> P(x) = Q(x) V x then 

= Р(п + 1)2 Q(n* 1) = 2^*! -4 


If a polynomial ах” + ax" 1 + ..... + an is such a polynomial, 


We can assume ao = 1, let r4, Го, ....., г, are its roots 
= 418 +. +r? 581-285, 1712 if, Sar 
2 
a; – 2а 2 
= AM > GM = =—2 > (а,) 


у 84827 + 1, we must have az = -1, and n < 3 
= Polynomials are 
+(x — 1), +(x + 1), £(x? +x — 1), Hx? -x—- 1), Hx? + x? -x — 1), (х -x° -x + 1) 


f(n+1) ,8 22 65 209 732 


For n= 1, 2, 3, 4, 5, 6, = 3,-,--,--, : 
f(n) 3.8 22 65 209 
c . 8 f(n+1) 8 
The minimum of these is — , for n > 6, >3>- 
3 f(n) 3 


Let 1 + sinx = y 
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10. 


11. 


Ыр Ty) again let ® y. 
1-у 


t-J3 z 
[5.8 dt = 4/3! +2tan't+c 
ээн ШАШУ: 


/3 / 
Let a = (4108 +10)", b - (108 -10) 
a—b=x,a°—b°= 20, ab=2 
? = (a 0)? = a? - b? – 3ab(a — b) = 20 – 6x 
=> x + 6x –-20= 0 
=> X = 2 is only one real solution 
C42 = 1000 — 320 = 680 


ср = А(сс,) -(320) = 600, РО = r4 — cip = 1000 — 600 = 400 


S-oa*p-2-1 
2n 1 1 
P sz. Z= = ае 2 
(2+1) ;+—+2 
1 
060) (х) = 5 


Let fn(x) = k 2 fr 


x 
Assign, f,(fa(x)) = f3(x) = 1 
1 


= 1 : Ін — let Sie = nantes ess 
X X 1-x t 


Given equation can be written as [ xf(t)at - ft f(t)dt = ff (t)dt+sinx + соѕх - x 1 differentiating 
0 0 0 


+ ШИГ: -х#(х) = #(х) +соѕх – sinx –1 again differentiating 
0 


f(x) = Р(х) – sin x — cos x which is linear differential equation of 15 order whose solution gives 
ye *=-e*“cosx+c 

х= 0,у= 0 =с= 1 

f(x) = е – cos x 


Let f(1) = 
Put x = 1 in 100 f(x) +4) =1 цай (1) 
We get 

ti(t+1)=1—5tzO0andf(t+1)= : 


Put x = t + 1 іп equation (1), we get (1 к) 0-10) 
+ 
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Butfor t= 125 4 


>1-f(1)<f(1+t)= 1 a contradiction 


Let M (line be T = u(ai-- bj-- ck) then acute angle between L and M is 
(а+с)соѕ0 + J2bsin0 + (a-c) /3 


242 a? +b? «c? 


а-с.ағс-0,8-0,с--а 


М-мі-к) 


cosa = 


M meets the given plane in P4, (243, 0, -243| line L meets the plane in 


P (2соѕ0 + 2V3, 2v2 sino, 2 cos 0 - 2/3) 
Thus (РР) = 8 
— P describes a circle of radius 2/2 


In radians we can say 
: ЯМ: : TX ; TX 
sin x = sin— = sin! n- — | or sin| 2x + — 

80 8 


180 1 180 
_ 1807 x- 360л 
180-л 180-л 
On comparing with Pr ana ctum 
4-7 n-m 


We have, m = 360, n = 180, p = 180, q = 180 
“m+n+p+q=900 


(A-C?)x? «Bx : 
lim = 2 for existence of limit A = C 


x 122 
x 


Hence, BE (using A = С?) 
A C 


-— B шы 2 
JA +С 
If C = —/A then limit does not exist hence C = JA 
RON 
C 


g'(x) = –2#(10 – 2x) 2 g'(L = 2) = 22f'(6) = 0 


SECTION - B 


x/2 
(A) (vx? -5x «6 + Vx? -5x+4) -A 


x/2 
(vx? -5x+6 - Vx? -5х44| =B 
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x+4 x х 
Now, A+B=2 4 -2.24, AB=22 
>A-B=0=>A=B 
Since power of A and B are same 


->х-0, vx? -5x «4 20 >x=0,4,1 
2 2 2 
(В) Equation сап be written as 59 (а ТЕ rin 4)=0 


х2 +х+1 х2 +х+1 
2 
2-3 -х-2 ES | 


x? +х+1 3 


Equation reduces to t? — (a – 3) + (a – 4) = 0 atleast one root of equation lies in E 2 
t-a-4,1 
— One root lies in Ш => 1<а-4<7 = ac(s 2] 


Replace x by 2 


2 2 2 
(12) (x) da ЦЭ ЭН TR: +Р.х" +..... 
2 2? 2n 2 


Equating the coefficient of x" 


2 
>P = 2 ue ы) putting xo in (1), we get Po = 1 
1 1 
=> Р, =2+1+ Кәрі Да 4 
(D)x *y*z-2n,xz1,y21,zz 1 number of solution is P, = "C, 4 
"16,3 "Cre Cal (а-1)в-2) п(п-1) п(п--1) 
А=|"С„; "Ca ™?c,J=4) n(n-1) ^ n(n+t) (п-1)п-2) 
all Go ECC UD n(n+1) (п-2)(п-1) (n+3)(n+2) 
1 n(n-1) n 
On applying Сз > Сз — С, С, > С, – C; and С, > С, + C; = —|0 2n 12-1 
0 2(n«1) 1 
1. [A] =1 
2. (A) z = (2 сов 30? · cos 18° + 1-2 sin 30° · cos 18°)° 


= 2° cos? 18° (cos 180° + i sin 180°) = —2 cos? 18° 


(B) #(х) + Ё(х) 5-1-» Dey =-1 => y = tan (c - x) 
x 


-. We must have c - a = (2n us andc—b= (2-1): for somen e I 


Я min( 5-8) =1 
TU 


(C) Let cos x = 0 then (5. (2-2) =1 


= 2 ѕес Ө = 1 
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1 : 
=> sec- 5 no solution 


(D) 8-7 > 70 = z = 40 = 1-30 tan 40 = -tan 30 
> 0 – 210 + 35t -7 = 0, t= tan? 0 
А 2T 2 2n 2 Зл те 
Above equation has the roots tan^ —, tan 7 tan and sum of roots = 21 
І 1 
Replacing t = — 
Г 
7 – 35r + 21r — 1 = 0 has three roots 
cot? E, cot? 6 cot? Щщ and sum of roots = 5 
7 7 7 
SECTION - С 
f(x)dx 
Let g(x) Jo га: (1) 
x^ (x +1) 


ЁР d б D B 
= | — +++, + il 
X х X*1 (x4+1)° (x41) 


E 
1-х 2(х-1у 
Since g(x) is a rational function hence A = C = 0 


B D E 
89- a |® ЭН (2) 


Comparing (1) and (2), we get f(x) = (B + Dy? + (3B + D + Е)х? + ЗВх + B 
— f(x) is quadratic 

=> B + D = 0, ҚО)- 1 gives B = 1 > D = —1 

2 f(x) = (2 + E)x? + Зх + 1 


= Ainx—2+Cin(1+x) 
х 


Ғ(0)-3 

1 0 -1 

0 1 1 |К, R,-R4R; 5 R;-R, on solving [x] + [y] + [z] + 1, taking maximum value, we 
[x] [v] [1+1 
get 4 


a ^ y - tan E tan (2) tan” (2) == 
77 4 15 2 


t 
= J cota = [ [cota and hence А = соо =1 


[ [cota i 


and У ќапоќапр =1 = A*B-2 


5 5 4Х-119-1127--113 
“2X” +3x° -6x+11 
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di 
р- at) 9095 =69(9) - 12In 3 
A(B+C)-D=7In3>k=7 
.2 
5. xrl = әт 
27 
(ШЛЕ [| ›|соз— 


The given equality reduces to шил -1 
n 


2л T 8 _ 
=> ——=тл+— >n= (mez), leastn = 8 
n 4 1+ 4m 
6. Using reflection property of ellipse equation of reflected 
ray SP is 
4x*t3y-212 ... (1) 


Solving equation (1) with ellipse, we get 


«КЕ 
17 17 


Equation of reflected ray BS’ is 


16x + 63 + 48 =0 2... (2) 
Equation of incident ray PB is 
У=4 | 1. (3) 


Equation of bisector of (2) and (3) with negative slope gives normal to circle at 3 which is 
4x + 32y – 53 = 0 


Point В is -5, 4), using parametric equation of line ordinate of centre is 5 
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FIITJEE JEE (Main), 2015 
FULL TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 432 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Рагі-ШІ is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries *8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e = 16x10 °C 

Mass of electron me =9.1 x 10°" kg 
Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


8.314 J K” тог! 
0.0821 Lit atm K~' тог” 
1.987 ~ 2 Cal K тог” 
6.023 x 10? 

6.625 x 10 7* J.s 

6.625 х 10” erg.s 
96500 coulomb 


Gas Constant 


Avogadro's Number Na 
Planck's constant h 


1 Faraday 
1 calorie 4.2 joule 
1amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва=137, Рр-207, U=238. 
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Physics PART – | 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


1. 


The unit vector perpendicular to 1522) +k and 31-1-2К 5 


51-3|-7К 31-5|-7К 

A) — B) — = 
483 483 

51-3|-7К 31-5|-7К 

py cum a 
(C) mm (D) 53 


A ball is projected at an angle 60° with the horizontal with speed 30 m/s. After certain 
time it makes an angle 45° with the horizontal. The speed of ball at that moment is 


(А) 30 m/s (B) 15/2 m/s 
(C) тв (D) 3042 mis 


A block of mass 1 kg rests inside a cubical vessel, as 
shown in the figure which is moving with a velocity of 

у = 429 t m/s, where t is in sec. All the surfaces are 
smooth. The block is at rest w.r.t. the cube, the total force F 
exerted by the cube on the block 


—- V 


(А) 4129 М (B) 4130 М 
(C) 10N (D) 429 № 


A ball falls vertically on to a floor, with momentum p, and then bounces repeatedly, the 
coefficient of restitution is e. The total momentum imparted by the ball to the floor is 


(A) р(1+е) (B) ES 
(1-6) 1 
© ере ©) of 1-2] 


Space for Rough work 
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5. 


A particle of mass 4m which is at rest explodes into three fragments. Two of the 
fragments each of mass m are found to move with a speed v each in mutually 
perpendicular directions along x and y axis. Calculate momentum of the fragment 2m 
after explosion, the energy released in the process of explosion. 


(A) 2m| Yi- Yj|, Зту? (B) -2m[ Yi V5], mv? 
ОГ. 22) 2 

(C) -2 0.11) 3 mv? (D) -2m[Yi-Yj|, Smv? 
2 "aa 2772774 


A solid sphere of mass М and radius г slips оп a rough 
horizontal surface. At some instant, it has translational 


velocity vo and angular velocity œ - 3 about its center 
r 


as shown in figure. The translational velocity after the 
sphere starts pure rolling motion is 


Vo 2у, 
(А) 2 B) s 
БУД бу, 
ша ae 


A uniform rod of length | and mass М is suspended 2 
from two inextensible string as shown in figure. 
Tension in left string at the instant, when right string 


snaps, is 

(a) 72 (B) mg 
mg mg 

(C) (D) B 


Space for Rough work 
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In a certain region at space gravitational field is given by I= ша Taking the reference 
r 
point to be at r = ro with V = Vo, the potential Vin is given by 
r r 
(A) Vo) =K Ее (В) Ме) =K jm 
f f 
(C) Va =K Int Vy (D) M =K In^ - 5 


A planet of mass m moves along an ellipse around the sun so that its maximum and 
minimum distances from the sun are equal to R and r respectively. The angular 
momentum of this planet relative to the centre of the sun (mass M) is 


(A) 2 GMmrR (B) 2R [GMMR 
r+R r+R 

(С) 2m GMrR (D) m |2GMrR 
r+R r+R 


A piston of a syringe pushes a liquid with a speed of 1 cm/sec. The radii of the syringe 
tube and the needle аге R = 1 cm and г = 0.5 mm respectively. The velocity of the liquid 
coming out of the needle is 


г= 0.5 тт 
Q 
(A) 2 cm/sec. (B) 20 cm/sec. 
(C) 10 cm/sec. (D) 400 cm/sec. 


Two cylinders A and B fitted with pistons contain equal amounts of an ideal diatomic gas 
at 300 K. The piston A is free to move while that of B is held fixed. The same amount of 
heat is given to the gas in each cylinder. If the rise in temperature of the gas in A is 30 K, 
then the rise in temperature of the gas in B is 

(A) 30K (B) 18K 

(C) 50K (D) 42K 


In a room where temperature is 30°C, a body cools from 61°C to 59°C in 4 minutes. The 
time taken by the body to cool from 51°C to 49°C will be 

(А) 4 min (B) 6 min 

(C) 5 min (D) 8 min 


Space for Rough work 
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13. 


The motion of a particle varies with time according to the relation 
y = a(sinot + cos at) 

the motion is oscillatory but not SHM 

the motion is SHM with amplitude a 

the motion is SHM with amplitude ау2 

the тойоп is SHM with amplitude 2а 


(A 
(B 
(С 
(D 


If x, v and a denote the displacement, the velocity and the acceleration of a particle 
executing SHM of time period T, then which of the following does not change with time? 


(A) За2Т? + Ai? v? (B) ar 
х 
(С) аТ--2лу (D) al 
V 


A sound wave of wavelength à travels towards horizontally with a velocity v. It strikes 
and reflects from a vertical plane surface, traveling at a speed vo towards the left. The 
number of positive crests striking in a time interval of 3 sec. on the wall is 


3(v+vo) 3(v-vo) 
(A) E (B) elt 

(v4 vg) (У-у) 
(С) 3i (D) 5 


A section of an infinite rod of charge having linear charge density X which is constant for 
all points on the line. Electric field E at a distance r from the line is 


(A) X B X 
лер 2л 
X 2X 
© = 0) 
ле пец 


Potential in the x-y plane is given as V = 5(x? +xy) volts. The electric field at the point 
(1,-2) will be 

(А) 3j М/т (В) -5j V/m 

(C) 5j V/m (D) -3j V/m 


Space for Rough work 
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20. 


21. 


22. 


What is the mechanical work done in pulling the slab out of the capacitor after 
disconnecting it from the battery? 


(A) ;E'C(s -1) (B) Е?С 
(C) E?C(s, – 1) (D) none of these 
Calculate the steady-state current in the 20 20 
resistor shown. The internal resistance of the AW 
battery is negligible and the capacitance of the A B 
capacitor is 0.2 uF. 30 
(A)0.6 A AW 
0.2uF 

(B)0.7 A К 40 
(C) 0.8 A ww 
(D) 0.9 А 

WW 

6V 280 


In the secondary circuit of a potentiometer a cell of internal resistance 1.5 О gives а 
balancing length of 52 cm. To get a balancing length of 40 cm, how much resistance is to 
be connected across the cell? 

(А) 5 О. (В) 6 О. 

(C) 7 Q. (D) 4 О. 


The mass of the three wire of copper are in the ratio 1 : 3 : 5, and their lengths are in 
ratio 5 : 3: 1. The ratio of their electrical resistance is 

(A)1:3:5 (В) 5:3:1 

(С)1:15:125 (D) 125:15:1 


A point P lies on the axis of a flat coil carrying a current. The magnetic moment of the coil 


is u. The distance of P from the coil is d, which is large compared to the radius of the 
coil. The magnetic field at P has magnitude 


(А) Es (45) (B) ee (45) 


Hof H Hoj H 
(€) ш/к) ©) Ба | 


Space for Rough work 
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24. 


25. 


26. 
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A winding wire which is used to frame a solenoid can bear a maximum 10 A current. If 
length of solenoid is 80 cm, then length of its winding wire is (B = 0.2 T, r=3 x 10 ^m) 
(A) 1.2x10? m (B) 4.8x10? m 


(C) 2.4x10? m (D) 6x10? m 


An inductor of inductance L = 400 mH and resistors of 
resistance К, -20 апа R, = 2 Оаге connected to a battery L- 
of emf 12 V as shown in the figure. The internal resistance of 

the battery is negligible. The switch S is closed at t = 0. The En 
potential drop across L as a function of time is 


* 
A 5t y B 12 -3t y =, 
(А) бе (B) =e А 


(C) 6(1-е 2)у (D) 12e?' v 


A person looking through a telescope T just sees бу 
the point A on the rim at the bottom of a — T 

cylindrical vessel when the vessel is empty. 
When the vessel is completely filled with a liquid 
(и = 1.5), he observes a mark at the centre, В, 


of the bottom without moving telescope or the 
vessel. What is the height of the vessel if the 
diameter of its cross-section is 10 cm? 

(A) 5.5 cm 

(B) 6.6 cm 

(C) 7.5 cm 

(D) 8.45 cm 


The focal length of a plano convex lens when curved surface is silvered and the object is 
in front of plane surface is 


(A) = в) = 
н u 
(С) = D-2 
н u 


Space for Rough work 
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28. 


29. 


30. 
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At what distance from the objective should an object be placed to focus it properly so that 
the final image is formed at the least distance of clear vision? 

(А) 1.1 ст (В) 2.2 ст 

(C) 3.3 ст (р) 4.4 ст 


The wavelength of 10 keV electron beam is 0.1227 A°. when these waves are diffracted 
from a metal foil having d = 0.55 A? the first maxima would occur at an angle 0 where 


sin 0 is 
(A) 0.1116 (B) 0.2218 
(C) 0.4464 (D) 0.8928 


The wavelength of the photoelectric threshold for silver is А. The energy of the electron 
ejected from the surface of silver by an incident light of wavelength (X < A,) will be 


hc 
(A) һе(22-2) (B) E 
h(1 1 А-А 
11-2) Š ВЕ | 


If resistivity of pure silicon is 3000Qm and the electron and hole mobilities аге 
0.12 m?V's and 0.045 m?V~'s respectively. The resistivity of a specimen of the 
material when 1077 atoms of phosphorous are added рег m? is 

(Given e = 1.6x10 c, р-30000т, u, = 0.12 m?V "s *, u, = 0.045 m^V s 1) 

(A) 2.21 0m (B) 3.21 От 

(C) 4.21 Om (D) 5.21 Om 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
Single Correct Choice Type 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


1. In the given reaction, 
(A)- RMgX—7?—3* Alcohol 
(excess) 
(A) cannot be 
(A) В с — С! (B) R—C— OCH, 
| 
O О 
(С) О (D) N 
R— | —К R—C—H 
2. Tautomerism is not exhibited by 


(A) ас (B) o= _ у= 
(С) —o (D) Жа 

| No 

O 


3. Match the following: 
Column- Column-ll 
(A) Boric acid (P) sp^hybridised boron 
(B) Diborane (Q) Ring having 6x е delocalised 
(C) Borazine (R) Reacts with water 
(D) Boron Nitride (S) Bond having partial double bond character 


) 
(T) sp! hybridised boron 


(A) ASPRS B>RT C>PQRS D>PQRS 
(В) АЭРВ B>PR СЭРОВ . D2PQR 
(C) ASRS B>RT C>PQRS D>PQRS 
(0) АЭВ5Т B>PRS C>PQR . D2PRS 


Space for Rough work 
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158) | Г (0.1M) half cell is connected to a Н” (aq) | Н: (1 bar) | Pt half cell and e.m.f. is found 


to be 0.7714V. If E^. = 0.535V , Then the pH of НЭН, half cell is : 
2 


In the given reaction 


NBS Mg CO, 
> >» » (X) 
ether H'/H,O 


(X) will be : 

(A) CHO (B) OH 
| . 

(C) COOH (D) COOH 


COOH 


Equivalent mass of As2S3 and KMnO, during the formation of Н;АвО,, Н:5О, and Mn?* 
ions are respectively : 

(A) M/2, M/5 (B) M/6, M/5 

(C) M/28, M/5 (D) M /14, M/3 


What will be the maximum value of X (n + ¢ + m) for all unpaired electrons of chlorine in its 


second excited state ? 
(A) 25 (B) 20 
(C) 28 (D) 27 


A gaseous compound A reacts by three independent first order processes with rate 
constant 

2х107, 3x10? and 1.93x10 ? sec ' for products B, C and D respectively. If initial pressure 
of pure A was 8 atm taken in the closed container. Then the partial pressure of B (in atm) 
after 100 sec from starting: 

(A) 0.288 (B) 0.577 

(C) 1.154 (D) 2.15 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


12 


AITS-FT-IV-PCM-JEE(Main)/15 


9. 


Which of the following statements for crystals having frenkel defect is not correct? 

(A) Frenkel defects are observed where the difference in sizes of cations and anions is 
large 

(B) The density of crystals having frenkel defect is lesser than that of a pure perfect crystal 

(C) In an ionic crystal having frenkel defect may also contain schottky defect 

(D) Usually alkali halides do not have frenkel defect 


Which of the following is true in respect of chemical adsorption? 
(A) AH < 0, AS > 0, AG > 0 (В) AH>0, AS >0,AG <0 
(C) AH<0, AS<0,AG «0 (0) АН> 0, AS <0, AG>0 


0.1 M NaCl and 0.05 М BaCl; solutions are separated by a semi-permeable membrane іп а 
container. For this system, choose the correct answer : 

(A) There is no movement of any solution across the membrane 

(В) Water flows from Васі solution toward NaCl solution 

(C) Water flows from NaCl solution towards BaCl solution 

(D) Osmotic pressure of 0.1M NaCl is lower than the osmotic pressure of BaCl; 


Glucose reacts with acetic anhydride to form : 
(A) hexaacetate (B) tetraacetate 
(C) monoacetate (D) pentaacetate 


Among the following the coloured compound is : 
(A) CuCl (B) КІСч(СМ)1 
(С) CuF2 (D) [Cu(CH3CN)4] BF4 


Identify the incorrect statement : 

(A) Liquid oxygen is an important constituent of rocket fuel 

(B) When SO; gas is passed through cupric chloride solution, then the solution becomes 
colourless and a white precipitate is formed 

(C) Radon is formed from the decay of Radium 

(D) Hydrofluoric acid is preserved in glass bottles 


Which of the following ores is best concentrated by froth floatation process: 
(A) Malachite (B) Cassiterite 
(C) Galena (D) Magnetite 


Space for Rough work 
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The IUPAC name of [Ni (NH3)4] [NiCI4] is: 

(A) Tetrachloronickel (II) tetra ammine nickel (II) 
(В) Tetraammine nickel (1) tetra chloronickelate (1) 
(C) Tetraamminenickel (II) tetrachloronickel (II) 

(D) Tetrachloronickel (11) tetra amminenickelate (О) 


ке ТОШ 
9 | j 
e-( yw 
Which of the following is not correctly matched ? 
(A) Phenol + CHCI; + NaOH ——®Ё_—> Salicylaldehyde 


heat 


(B) Phenol + Phthalic anhydride Е Phenetole 


(C) C,H, —N= МСГ HEC > CH, 


(0) CcHe + CH3COCI —e.  C,H,COCH, +HCl 


COOH СООСН, 
can be differentiated бу: 


A) NaOH (B) Na metal 
НЫ NaHCO3 (D) FeCl; 


The monomers of Buna-S polymers are : 
(A) Vinyl chloride and Vinylidene (B) Styrene and butadiene 
(C) Acrylonitrile and butadiene (D) Isobutylene and isoprene 


Space for Rough work 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 


In the reaction, 4A + 2B + ЗС > A,B.C3, what will be the number of moles of product 
formed, starting from 1 mol of A, 0.6 mol of B and 0.72 mol of C? 

(A) 0.25 (B) 0.3 

(C) 0.24 (D) 2.32 


The incorrect statement among the following is 
(A) In Tél, the oxidation state of T/is +3. 

(В) B20; reacts with Р:О, to form BPO,. 

(С) B(OH); solution is acidic in nature. 

(D) Borax solution can be used as a buffer. 


Sodium oxide Ма:О is a crystalline solid. It does not have. 
(A) Antiflourite structure 

(B) Na’ ions are present at body diagonals 

(C) Ма” ions are present at tetrahedral voids 

(D) O” ions are present at octahedral voids 


The oxidation number of carbon in Н — C = М and H- N = Care respectively : 


(A) +2, +3 (B) +2, +4 
(C) +2, +2 (D) +3, +3 


0.56 litre each of three samples of Н:О, labelled as 10 vol, 15 vol and 20 vol are mixed. 
The resultant normality of H202 solution is : 


(A) 1.68 (B) 2.68 

(C) 4.5 (D) 8.0 

Calculate the vapour pressure of water at 300K if its heat of vaporisation is 540 cal/gm 
(A) 3.162 mm (B) 0.3192 mm 

(C) 31.92 mm (D) 319.2 mm 


Select the incorrect statement : 

(A) O and O* both are diamagnetic 

(B) Out of О», О’, Оз, least O — O bond length is in О,“ 

(C) Out of Oz, On", Oz , only О» is paramagnetic 

(D) Out of Oz, O2', O7, maximum spin magnetic moment һауе Oz 
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Which systematic diagram represents the correct sequence of reaction? 


(А) СаСсО,-->СО,-Са0 (B) СасО,-->СО, «СаО 
H,O За H,O 
CO, or 
Ca(OH), 9 “са(он), 
(C) Caco, —5-Cao« 0, (D) Сасо, — CO, -СаО 
Q H Id S H,O 
“59 | 20 (со ) Q 2 
9, 
V NH,CO, Ca(OH), 


(a) нс СНз | (b) ныс СНз 
P P pue d 
"А H a D 
(c) CH, —C =C—CH, —P5 , (d) CH, — C2 C— CH, Na, li.NH; 


e f 
( ) Cys ( ) СҮ KMnO, 
НО, “ОН 
(9) CH3 (h) 
Вг 4H;O 
САрюон у 
2.НЭН,О 


CH; 
(А) 3 (B) 6 
(C)5 (D) 4 
Соїитп-4 Column-ll 
ө 

(А) А (P) Hyperconjugation 

(В) (7 (Q) All carbon atom are sp? hybridized 

(C) e (R) Aromatic 

(D) (CH, ЈА — С? (S) Diamagnetic 
(A) АЭРОВ ВЭРОВ СЭРОВ D>PAR 
(В) ASQRS B>QRS СЭВ D>PQR 
(С) ASQRS BOQRS С->ОН8 DPS 
(D) A>QRS B>QS C>QR D>P,S 
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Mathematics PART - Ill 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


1. 


A and B throw a pair of dice alternately till one of them wins. If A wins by throwing 7 while 
B wins by throwing 5 as a sum respectively, then the probability that one of the dice 
shows 3 on the last throw if A starts the game is 


11 11 
A) — B) — 
(A) 36 (B) 27 
(C) 5 (D) none of these 


The sum of rational term(s) in (з +%2+ 45) is equal to 


(A) 3150 (B) 336 

(C) 3486 (D) 3592 

eS"! + e75" + 4a =0 will have exactly four different solutions іп [0, 2л] if 
e 1 

A) ae} -—,-— B)aeR 

(ае -5,-1 (Bac 

-1-e? 

(C) ae , 00 (D) none of these 

4е 
2л п 

If 25^ "* _2(а+2)25"'х + 8a < 0 for at least one real x, then 

(A) ac E iue oo) (B) ac R-(2} 

(C)a<2 (D) Ż<a<2 
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Let f(x) = sinx(cosx + соз x + cos? Ө}, where 907 is a given constant, then maximum 


value of f(x) is 


(А) Ү1--сов70 (В) |cos 6| 
(C) |sin 0| (D) 41-- sin?0 


The number of integral values of K for which the equation 7 cos x + 5 sin x = 2k + 1 has a 
solution 

(A) 5 (B) 6 

(C) 7 (D)8 


If sin! x + sin" y + sin z = л, then xf + y^ + 2° + Ax! ул = k(x?y? + у222 + 222), where К 
is equal to 


(A) 1 (B) 2 
(C) 4 (D) none of these 
If the variable takes values 0, 1, 2, 3, ..... , n with frequencies proportional to 
"Cos Cy Oates: , "C, respectively, the variance is 
n 2n 
A) — B) — 
(A) 3 (B) 5 
(C) 1 (D) none of these 


Let a relation R in the set М of natural numbers be defined as (x, y) <> = 8xy + ту? = 0 
Ух, 

y є М. The relation Ris 

(A) reflexive (B) symmetric 

(C) transitive (D) none of these 


Suppose f(x) = х? + ax? + 2bx + с, where а, b, с are chosen respectively by throwing a 
dice three times. Then the probability that f(x) is a decreasing function for some x is 


| 13 
(0 5 (8) == 
(С) 2 (D) none of these 
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11. 


2 


y 


2 
А line intersects the ellipse ac => =1 at A and B and the parabola у? = 4a(x + 2a) at C 
a^ a 


and D. The line segment AB subtends a right angle at the centre of the ellipse. Then, the 
locus of the point of intersection of tangents to the parabola of C and D is 


(А) уг аё = З(х-аа) (B) y? - 2a? = 10(x – 4a)? 


(С) y? + а? = 20 -аар (D) у? + 4a? = 5(х + 4а)? 


If f(x) = ‚ then f : +f 2 + f 3 Russ Кш is equal to 
9* +9 2015 2015 2015 2015 


(A) 1007 (В) = 

(C) 2014 (D) 2015 

If р = EAL, where i= 1,2 3, ...., p) and a; > a2» a ..... ay, then lim (рірә ..... py 1 

<q < p is equal to 

(A) Ct *" (B) Cty" 

(C) (-1)4 (D) does not exist 

[vx -3 (sin (In x)+cos ‘(In x))dx is equal to 

(A) oe +C (B) 0 

(C) DNE (D) none of these 

if xe|-Z, Z), then the value of tan 27Х |+ tan 227251 is 
22 4 5 + 3cos 2x 

(A) 2x (B) 3x 

х 
C) = D) x 
(С) 2 (D) 
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P is any point on the circum-circle of AABC other than the vertices. H is the orthocentre of 
AABC, M is the mid-point of PH and D is the mid-point of BC. Then, 


(A) DM is parallel to AP (B) DM is perpendicular to AP 
(C) AP is opposite side of DM (D) none of these 
Let f(x) = (x – 3)°x", n e N. Then, f(x) has a 
(A) minimum at x 7 0, if n is even (B) maximum at x = 0, if n is even 
(C) maximum atx 2 38 Vn eN (D) none of these 
If a function y = f(x) is defined as Yea and t= % іе R. Then, f(x) is 
-1- Х- 
discontinuous at 
27 3 7 
A 2, PE B 2, er ые 
Uem (8) 253 
3 5 
(С) 2, 23 (D) none of these 


(A) хов" (В) х.е «c 
(С) (x4 1)e**" +c (D) (x-1)e**" +C 
The co-ordinates of four vertices of a quadrilateral аге (-2, 4), (-1, 2), (1, 2) апа (2, 4) 


taken in order. The equation of the line passing through the vertex (-1, 2) and dividing 
the quadrilateral in two equal areas is 


(A)x*120 (В)х+у= 1 
(C)x-y+3=0 (D) none of these 
У( 1) "C, мша sa: 

r=0 (1+log, 10") 

(A) 1 (B) -1 

(Суп (D) none of these 


If a, b, c are distinct positive numbers such that b + с -—a,c+a-—banda+b-care 
positive, then the expression (b + c - a)(c + a— b)(a + b — c) – abc is 

(A) positive (B) negative 

(C) non-positive (D) non-negative 
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23. 


24. 


25. 


26. 


27. 


PSQ is a focal chord of a parabola whose focus is S and vertex is A. PA, QA are 
produced to meet the directrix in R and T. Then angel ZRST is equal to 

(A) 90° (B) 60° 

(C) 45° (D) 30° 


If z4 and 25 are lying оп |z — 3| < 4 and |2— 1| + |z + 1| = 3 respectively. Then, A = |2; — Z2 
satisfies 


(A) 0<A< 2 (BEA 
2 2 
(С)0<А<-17 (D 0<A< 7 


If four points be taken on a rectangular hyperbola such that the chord joining any two is 
perpendicular to the chord joining the other two, and if a, B, y, 6 be the inclinations to 
either asymptote of the straight line joining these points to the centre, then tan a tan В tan 
y tan 6 is equal to 

(A) 1 (B) 2 

(С) 2 (D) -1 


The sum of squares of the perpendiculars drawn from the points (0, 1) and (0, —1) to any 
tangent to a curve is 2. Then, the equation of the curve is 

(A) 2y 7 c(x * 2) (B) y = c(x + 1) 

(C) y = с(х + 2) (D) y = c(x +2) 


The area of the region bounded by the curves y = х?, У = |2 – x! and y = 2 which lies to 
the right of the line x = 1, is 


(A) Без sq. units (B) E Sq. units 
(C) |22124 sq. units (D) кез Sq. units 
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e?^ егіс -iB 
28. If A, B, C are angles of a triangle, then e ^ e?? e | is equal to 
e 8 e^ e?€ 
(A) 4 (B) 0 
(C) -4 (D) -1 
29. Two persons who are 500 m apart, observe the direction and the angle of elevation of a 


balloon at the same instant. One finds the elevation to be 4 апа direction being South- 


West, while the other finds the elevation to be 2 and direction being west. Height of the 


balloon is 
(A) 500 9 m (B) 250 ? m 
4-8 (4-6 
(С) 250 шэн m (D) 500 E M m 
4- 46 4« X6 
30. Let p and q be two statements, then ~(~p ^ q) ^ (p v q) is logically equivalent to 
(A) q (B)p^q 
(C) p (D)pv-q 
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с) Ф 
q o 
e E 
N 5 
: 2 ао о |< < ооо |< |< |а јо осо о а (| «|о| аш «Оо «Шш(о|о| «Го 
Е| Ф ; 
= z Б 
© О 
=| È 
ш > 
LLI 32 > 
> O > Е 
Ф | = со |< о со |< о оо а о о а о о а ао оо |< о ошооо < [аро 
-— Ш 
Che |$ 
О) шо 
Ее 
= > 
lu 
0) © 
cc Оо о < о а ао < о а с а оа «ага < ос < о < о оа о «шаа 
Ш I 
2 a 
o 
2. 
< б 
2 
d : Ol] «| мо xao ом 0| BD] SO} «| N| v| «|140| о | | о| © 
TIN] CO SF lO] OO] BM] 0| о | = «(| «| «| «| 7| 7| = NINININI NINININI NY ON] с 
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Physics PART -I 
SECTION- A 
1. А хВ is a vector perpendicular to both A and B 


Now, АхВ-(1-21-К) (3i - j - 2k) 
3i e 5j 7k 


> 
х 
о: 


Мом, П- 


Ах8| 
_ 314+5)+7k 
V3? +52 +7? 
_ 31+5j+7k 
483 
2. Horizontal velocity remains same 
30? cos60° = vcos45° 
э у = 1542 m/s 


3. у = 4/29 t " 
ac 28 

dt F 

R-ma- 4/29 N 


Бы = VN? +R? Ты 
= (10) +(29) = 129 М ib 


4. Ap after 1% impact = ер-(-р) 
-р(1-е) 
Similarly Ap after 2" impact = ер(1+е) 


| 
Ё 


So, Pret -р(166) T e e? + m ] 
| p(1«e) 


| (1-8) 


5. Force of explosion is internal and system is initially at rest 
Let the velocities of the first two fragments are vi & vj and that of the fragment 2m be 


viv ev, 
So, p +p +p =0 


=> mvÎ+mvj+ 2m(v,i + Vol + 23 -0 


>V,= va 5 and v, =0 
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РК Ve V^ 
--2т|-і-- 
P3 Е zi) 


1 1 1 
So, K, = PU + эт“ + 5(2т)(м * v2 -vi) 


-mv 
2 


Energy released in explosion 
AE = К, К, 
3 


-Tmv?-0- СУ 
2 2 


2 


Angular momentum about point of contact will be conserved 
Li =L; 


E +Мгу, = ELE Mrv 
5 2r 5 r 


6 
zd 


mg- T = ma and A 


mgl ml a 
Shops x 


MD a 


So, T= 8 mg 
4 
е ЛОМ 
r dr 
= |ау-к| 


> V -Kln--«V, 
fo 


By conservation of angular momentum, ү, 
mv,R = mv,r 
> v.R=vor 


LC an 
By conservation of energy, СЕЛ 


шат к оту Sm, тм V; 
e 2GMr 
R(R+r) 
Now, mv R =m ZOME 
r+R 
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10. By equation of continuity 
Av =av' 


(4) ЕЗ 
=» ү = V= 2 ху 
а nr 


=> у'= 400 cm/sec. 


11. For cylinder A ; 
AQ =nC, AT, 


For cylinder B, AQ = nC, AT; 

Hence, nC, AT, = nC, AT; 
(C, +R)30 = C, AT; 

For diatomic gas, 


OSPR 
2 
=> АТ, = 42 К 
ат dO 
12. ar an pud e 
= dT = KA0dt 
In first case, 


dT 261-59-2?C; A@=30°C, dt=4 тіп. 
For second case, ат = 2°C; A0-20?C 


dT 2 1 
AOdt 30x4 60 
dt- oT -_* =6 min. 
Клө — x20 
60 
13. y = a(sinot + cosot) 
1 1 
-ау2 sin ct — + — cos ot 
[sinat get) 
= aVsin(ot +2) 


The motion is SHM with amplitude а-/2 


ат oxT 4x 


14. 2 
Х Х Т 
2 
аса Constt. 
T 
15. Relative velocity is (v +v) 


(v * vo) 
A 
The no. of positive crests striking per sec. is same as frequency. 
In 3 sec. QS 
À 


Opponent frequency is 
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16. From symmetry, E due to a uniform linear charged can only be radially directed. As a Gaussian 
surface, we can choose a circular cylinder of radius r and length. L, closed at each end by plane 
caps normal to the axis. 


%-----4 +++++++++ ++++++++ FFF} ----- oo 


s, QE. ds = 4, 

Es 1 E.ds + [Eds] = Gin 
Cylindrical Plane Surface 
£E (2nrl) - E.ds cos90° = Al 


M. X 
£g2nrl 2180 


The direction of E is radially outwards for a line of positive charge. 


17. Е, --™ __(40x+5y)=-10+10=0 
Ox 
E, = We 5x =-5 
oy 
АЕ = -5} Мт. 
18. Work done = change іп potential energy 
=U, -U, 
U, -(1/2)Е?С 
EC) ЕС? 
U, = ДЕС) IUE ё, = (1/ 2)E?Cs, 
2 C 2 С 


-. Work done = (1/ 2)E*C (s, — 1). 


19. The resistance of the parallel combination of 20 and ЗО resistors is given by 
1 RUE m 4 шу 
R 236 


This resistance is in series with 2.80 giving a total effective resistance = 1.24 2.80 = 40. 

In the steady state, charge on the capacitor C has stablised and hence no current passes 
through 40 resistor which is in series with the capacitor. 

Thus the current through the circuit = 6/4 = 1.5 A, 

Vag = 1.5x1.2 = 1.8V,I through 20 resistor = 1.8/2 = 0.9 A. 


20. r 21.50, 1, = 52cm, /; = 40cm 
г h-L 
R h 

rl, 


0-3) 


resistance R = 
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1.5x 40 

(52-40) 
(45x40 _ 
= 


БО 


21. R pl pl p^ р? ра 
A A V т/а m 


И ыз Aon 9 vi dcs 
ақық a атр 12815 


22. The magnetic field at P due to the flat | 
coil of n turns, radius г, carrying 


v 


current i is 4 
4-2 52 
B-B TT ue TT (д »r) d 
d 


23. B= ым where N = Total number of turns, 7 = length of the solenoid 


_ 4nx 10 xNx10 
0.8 


= 0.2 


Since М turns are made from the winding wire so length of the wire 
(L) = 2nr xN[2nr = length of each turns] 


4 
желе са меч 
т 
24. еск EA 
R, 2 
E=-L@24R, х1, E | ) 
dt == L 
ze “ОЁХ ОЛЖЭЭ. E 
l -l(1-e 5) 1 R^ 2 6A RE 
| 400x102 : 
puni e ү R 
° R 2 S 4 
, 2 6(1 - е") 


Potential drop across L = E - RJ, = 12- 2x 6(1-е) =12 e" 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-IV-PCM(Sol)-JEE(Main)/15 


It is mentioned in the problem that on filling the G^ 
vessel with the liquid, point B is observed for the 
same setting; this means that the image of point 
B, is observed at A, because of refraction of the 
ray at C. For refraction at C, 

sin r 
sin i 
Now, АФ6----ыГ- 


=———-———— ст 
АС 10? +h? 

Where h is the height of vessel. 

. , BD 5 
sin j2 — = ———— 
BC 52 +h? 
2210 425482 

V100+h? 5 


‚ 25+h? 9 


=, Ш =1.5 


1.5 


7100-12 16 
2.400 +16h? = 900+9 h? 
-. 7h? =500 

-.h 28.45 cm 


In this case 


and Б, = -— 
MU 22 
-1 
р Ше ) 
t R 
and P, =-=2 
м R 


and hence power of system 
Р-Р +P,+P, = 2Р, +P, 
2(u-1) 2 2в 


i.e. the lens will be equivalent to a converging mirror of focal length (R / 2u) 


For eyepiece, 
Ve = —25 cm, fg = +5 cm 
— Ug =-4.17 cm =-4.2 cm 


L = v, + |ug|= 12.2 ст here v, = 8 ст 


fo = +1 cm и, = -1.1cm 
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28. Wavelength associated with a particle is given by 

A= п 

2тЕ 

һ 150,0 -31 
А = Е А for electron M = 9.11x 10“ kg 
42meV V | ) 

N= | 199 z = 0.122 А 

10x10 
For minima 
dsin0 =n X 


For first minima n = 1 
0.55 sin 0 = 0.122 


sino = See — 0.2218 
0.55 


29. hv «hv, +E 
E-hv-hv, 


But v =© 
À 


ЕЕЕ Ч Тә: 
MES iA 


30. The resistivity of pure Si is given by 


1 1 1 
с e(na ngu) €n, (He + My ) 
1 1 
or hi = = 719 
ер(и. +0.) 1.6 107" х3000(0.12--0.045) 
= 1.26 x105m? 


When 1079 atoms of phosphorous (donor atoms of valence five) are added per m?, the 
semiconductor becomes n — type semiconductor. 


“nen, ап =N,=10% +n, =1.26x10" 
1 


LE ET 18 -5.21От 
пье 1.6х10 “х107х0.12 


Resitivity p= 
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Chemistry PART - II 
SECTION – A 
1. Aldehyde form 2? alcohol with RMgX. 
2. It does not have a-hydrogen atom connected to sp? carbon. 
3. H3BO; > ВН > 
H H H 
Б br d 
е Те зы. 
Вогагіпе > BN> | | 
B B 
ыг Хо? Ху” 
Н--- 
1-1 | 
H— P %” 2027 
4. The cell reaction is 


Hag) + 169) = 2H" (aq) + 2 eq 
2 2 

не 

0.0591 | Tr) 
Pu 


2 


0.7714 = 0.535 — 


pH =3 


5; 
а H нн 


6. Ав:5:, » HAsO; + HS0, 
(Ав”"), > 2А5°* + 4e7 
(S^), > 3S™ + 24e7 


As;S, > 2As™ + 3S™ + 2867 
E = M/28 
Mn” + 5Бе- > Mn” 2 Е = М/5 
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7. 


11. 
12. 
13. 
14. 
15. 


17. 


18. 


21. 


22. 


Cli; > 38" Зр? 
Cl; (15 excited state) 3s? 3p* 3d' 
Cli7 (2™ excited state) 


35° 3p? За? 
15:54 50 КО 
п- 33333 
t= 1112 2 
т,- -1-1 0+2 +1 


Х(п%/%т)-25 


The overall rate constant, К = К; + Ko + K; = 6.93 x 107 


Ге a 53821 100 sec 
6.93 x10 


After half life, total pressure, P = 4 atm 


Now, CRUS 
Р К 
2x10? х4 

P, =~ > 1.154 atm 
6.93 x10 


In osmois water flows from hypotonic solution towards hypertonic solution through SPM 

In glucose there аге 5 - OH groups 

In CuF2, Copper is in +2 oxidation state 

Hydro fluoric acid is not preserved in glass bottles because it reacts with silicon dioxide of glass 


Galena is sulphide ore 


LiAIH, does not reduce | 
--С--МН, 


Phenetole is 


4A + 2B + 3Co A4B2C3 
Given 1 mole 0.6 mol 0.72mol ? 
In the above, C is the limiting reagent hence it will give least product on complete consumption. 


7.3 mol C give 1 mol product 
"0.72 mol C give 0.24 mol product 


(A) Oxidation state of TZ in T/l,is +1 
(B) B,O, +P,0, ——>2BPO, 

(С) B(OH), «Н,О-- В(он),| +H" 
(D) 


D) Ма,В,О, «7Н,0--->2Ма| B(OH), |+2нво, 


Salt Weak acid 
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23. Na;O has antiflourite structure in which O* ions аге present at ccp and Na’ ions are occupy all the 
tetrahedral voids which are located at body diagonals. 


24. In both oxidation state of carbon is +2. 
25. Vol. Strength of H2O2 = 5.6 x N 


2. Normality of 10 vol = 10N 
5.6 
Normality of 20 vol = AN 
5.6 


Normality of 15 vol 19: 
5.6 
0.56x10 0.56х15 0.56х20 


2. Total equivalent of Н:О, = + + -1415420-45 
5.6 5.6 5.6 
4.5 
= ———_ = 2.68 
nee” Sx0:6 


26. By using the formula 


P, АН T,-T, 
2.303 log eme —| —2— 
P К| TT, 


1 
For water boiling point = 373 K and thus P = 760 mm 
Also AH = 540 x 18 cal/mol 


760 540x18 |373-300 


1 
Р; = 31.92 mm 


27. Os, О; and О» all are paramagnetic in nature. 
28. _ СасСО,—2—›СаО+СоО, 

CaO +H,O—— Ca(OH), 

Ca(OH), + CO, —> CaCO, 

2CaCO, + 29,0 + 2CO, —>2Ca(HCO,), 

excess 
29. Option (b), (c), (e) & (f) shows syn addition. 
© 


30. ў > sp’ carbon, aromatic and diamagnetic 


C > ер? carbon, aromatic and diamagnetic 
Cr sp? carbon, aromatic and diamagnetic 
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Mathematics PART - Ill 


SECTION- A 


1. P(A wins) = =; P(B wins) = — 


9 59.2. 


Fijequired) o cst a 35 


2. General term in the expansion of (v8 + 82 + 45) is 5 (3) (32) (35) 


(Where x * y + 2 
For rational term 
(i) x=2, 


e have the following cases: 


a 


8) 
EIN Wi 
0 
4 
8 
0 


3. Let, t- e" e [1e] 


>t+4at+1=0 
This should have two distinct roots in [1, e] 


4. Ей em z «0 
Du 1х «(o ij 414, oo) 


5; Here, Ғ(х) cot? x— 2f(x) cot x + f'(x) — cos? 0 = 0 for which D > 0 
| 7 5. 
6. y=7cosx+5sinx= 8| Zcosx+2sinx | = 8 sin (a + х) 
Р 2k +1 
> sin(a+x)= 
+8 
1< +11. qe ktt ү: СИ 
8 8 2 2 


-9/2-0 -3 -2-1 0 1 2 3 7/2 
Hence number of integral values are 8 


rà Here, ху1-у2 + y41- x? =z 


8. Variance = £ 
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For f(x) to be strictly decreasing f'(x) = 3x° + 2ax + 2b < 0 for some x 

i.e., f(x) must have distinct real roots 

Thus, D > 0 2 a^ > 6b 

This includes 12 cases for 

(a, b), i.e., (3, 1), (4, 1), (4, 2), (5, 1), (5, 2), (5, 3), (5, 4), (6, 1), (6, 2), (6, 3), (6, 4), (6, 5) 


Thus, P (required) -1 


Let P(h, k) be the point of intersection 
Then, equation of chord of contact is ky — 2ax = 2a(h + 4a) 


2 2 2 
Homogenising it with ellipse, 2 + y ky - 2ax =0 
4 2a(h+ 4a) 
represents pair of straight lines from origin to AB which are perpendicular to each other 
Here, f(x) + f(2 – x) = 1 
Here, L.H.L. = (-1)*" апа R.H.L. = (-1)° 


Since the given function is not defined for any real number so its domain is ф so that the 
integration will not exist 


Let a, b, с and р be position vectors of A, В, С and P respectively 
Then, Р.М. of orthocentre H = à« b«c 
UE ee eee 
2 
DM = а-р 
2 
=> DM-PA=0 
Here, f'(x) = x" (x – 3)? [x(n + 3) – Зп] 
= (х) = 0аіх= 0,3, 2" 
п+ З 


Here, t is not defined at x = 2 and у is not defined att = —2, 3 


Now t= parece” andtz38tx- ^ 
2 3 


E E -1 
(1+ х-х)ех ах = хы ax + (17 er dx 
E -1 E A 
= fest dx +x-e**™* -je dx = x:e** +c 


Let points be А(-2, 4), B(-1, 2), C(1, 2) and D(2, 4) 
Let BE be required line such that DE = à 


Then area of quadrilateral BCDE = 25 Area of trapezium ABCD 
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21. — Letlog, 10 = x Then, Y (-1 "С, 127% 
r=0 (1+ nx) 
= (о. ! | Dey (ye [x ү 
m "\4+nx) 1-пх mil 1+nx 


1 Y nx dire 
= 1 1 =0 
1+nx 1+nx 1+ пх 


(b+c-a)+(c+a-b) 


22. Here, 5 > {(b+c-a)(c+a—b)}"" 
скин) > {(c+a—b)(a+b—c)}" 
and (атар puse) > {(a+b-c)(b+c-a)}"” 


2 
Multiplying, abc > (a + b—c)(b + c- a)(c + a — b) 


23. Let P and Q be (ati, 2at, | and (ав, 2at, | respectively for the parabola y* = 4ax 
Then, tit = -1 


Also, К and T are 5 - 2) and [^ - 2) respectively 
1 2 


= Slope of RS = 2 and slope of TS -р 


1 2 


24. Неге, |z – 3| < 4 is circle with centre at (3, 0) and radius 4 
|2— 1| + |z + 1| is ellipse with foci at (—1, 0) and (1, 0) and length of major axis З 


25. Let the four points be e |, ct, |, с, Č апа Oty, Č 
t, t, t t, 


=> tana = 2 ; tanß = 2 ; tany= 3 ; tand= : 
1 2 3 4 


Also, 

ТЖК? 

26. Equation of tangent to curve at (x, y) is Ү-у- Yx- x) 
x 


Let, lengths of perpendiculars be D4 and О» 
Then D? +02 =2 


=> EJ 1) ЕЗІ 
ах ах 
dy _ xyty 
dx х2-1 
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Required area 
= Area of region APQA + Area of region AQRA 


= ft теве 8-6» 


Here, А+ В+ С = л | | | 
- e768 +С) _ ze e € *A)- EE e Ut B) = elo 
e^ _eiB -ес 
Now taking e^, e? and e common from R4, Ro апа Вз = -|-e^ еЗ -ес 
—e^ E ес 
Here, AQ- h 
h 
BQ жо 


B 


Using cosine rule in AAQB 
3 
4-46 


h = 500 m 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Рагі-ШІ is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - А (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” mor 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal К тог" 

Avogadro's Number Na = 6.023 x 10? 

Planck’s constant h - 6.625 х 10“ J.s 

6.625 x 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART – | 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


Find the angular frequency of oscillation of the show 
system (the pulley is massless). 


K га 
(A) " (B) {зм 
К Ра 

(С) ЇЕ (D) ЕТ 


An object is placed at a distance of 20 cm from ап equi-concave lens of focal length 30 
cm whose one side is silvered. If a virtual image is formed at 20/3 cm from the lens then 
what is the radius of curvature of the curved surface? 


(A) 30 cm (B) 40 cm 
(C) 60 cm (D) 15 ст 
Find the current i in the circuit. 

(A) i= = (B) i= = 
(91-55 (0) i= = 


Space for Rough work 
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4. 


Four particles each of mass ‘m’ are located at equal distance from each other. If the 
separation between any two particles is a then their gravitational potential energy is: 


(pe (B) = 
a 

(с) = (рош 
а а 


A parallel beam of light is incident оп a perfectly absorbing small cube of side a. The 
beam is directed along one of the body diagonals of the cube and has sufficiently large 
aperture. What is the total radiation force experienced by the cube. | is the intensity of 
radiation. 


(А) а?“ (B) За?! 
с с 
(С) “За? 1. (0) Qa? | 
с с 


А cylinder is released from top of ап inclined plane 
which itself rests on a smooth horizontal surface. The 
initial velocity of the cylinder as well as the incline is 
zero. (Assume no slipping in each case where the 
incline is rough). 

(A) As the cylinder reaches the bottom most point, the 


inclined plane will acquire a greater speed if it A 
were rough as compared to the case if it were и-0 
smooth. 


(B) As cylinder reaches the bottom-most point of the inclined plane it will acquire a 
greater speed if it were smooth as compared to the case when it were rough. 

(C) The cylinder will have a lower kinetic energy i the case when the inclined plane is 
rough as compared to the case when it is smooth. 

(D) Inclined plane will have a higher kinetic energy in the case when it is rough as 
compared to the case when it is smooth. 


Space for Rough work 
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Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


7. 


Four stationary observers have positions (а, 0), (0, а), (-а, 0) and (0, —a) respectively. А 
moving source, moving along +x-axis is crossing origin at t = 0. Which of the followings 
are correct at t = 0? 

(A) Wavelength is same for all the observers. 

(B) Speed of wave is same for all observers. 

(C) Frequency is same for all observers. 

(D) Frequency observed is more than emitted by source for three observers. 


A parallel plate capacitor is dipped S 

in an insulated liquid, vertically so 

that half of capacitor is in liquid. 

Plates of capacitor are joined to 

an ideal battery of emf e, A, B, A’, | m == = 
В’ are four points on plate at ^ nom ~~ 

facing surface as shown. Which of — m — БЕ 
the following is/are correct? "m 


(A) VA — Vg = Va = Vx 
(B) Уы = Vg = Уы - Vx 

(C) Electric field around A in air = Electric field around В’ in liquid. 
(D) Electric field around B in liquid = Electric field around B’ in liquid. 


Two identical solenoids each of self inductance 
L are joined and placed coaxially апа 
overlapping in such a way that they carry equal 
and opposite currents. This arrangement is 
joined to a resistance R and battery of emf e. 
Switch is closed at t = 0. Identify the correct 
statements: R 
(A) Energy stored in the magnetic field increases 
with time. 


(B) Time constant of the circuit is =. 


(C) Time constant of the circuit is zero. 
(D) Power delivered by battery remains constant. 


Space for Rough work 
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Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 


A particle of mass m is fixed on a massless ring which rests 
on a sufficiently rough surface so as to prevent slipping. The 
system is released from the shown configuration. Then: 


10. Immediately after releasing from the shown configuration what is the angular acceleration 
of the ring? 
51100 sind 
(a) —9®"—_ (в) $77 
4Rsin? (2) 
2 
sind біп 0 
(с) ЭП” (р, авшиг. 
R R(1- cos 0) 
11. If a be the X anticlockwise angular acceleration immediately after release from the shown 
position, then what is the normal reaction immediately after release: 
(A) N = mg - mRacos0 (B) N » mg 
(C) N = m[g – Rasin8] (D) None of these 


Space for Rough work 
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Paragraph for Question Nos. 12 and 14 


A large cylindrical chamber has a massless piston fitted at the top. An acoustic source is situated 
at the centre of the bottom of the cylinder, while an observer is situated at the bottom 
circumference (inside the chamber). The observer is moving directly towards the source with 
constant velocity and hears a frequency f. 


12. If the chamber were to be isobarically heated then the observed frequency will be 
(A) same as f (B) higher than f 
(C) lower than f (D) data insufficient 

13. If the chamber were to be isochorically cooled then the observed frequency will be: 
(A) same as f (B) higher than f 
(C) lower than f (D) Date insufficient 

14. If the chamber were to be isothermally heated then, the observed frequency will be: 
(A) same as f (B) higher than f 
(C) lower than f (D) Data insufficient 


Space for Rough work 
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SECTION -B 
Matrix - Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column І are labelled A, В, С and D, while the 
statements in Column ЇЇ are labelled р, 4, г, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be 


darkened as illustrated in the following example: 


OL JOL - 
0000- 
00,90- 
ООХ - 
0000|- 


9 a “ > 


If the correct matches are А-р, s and t; B-qandr; С-р апа 9; 
and D — s and t; then the correct darkening of bubbles will look like 


the following: 


1. Initially there are No number of radioactive nuclei of species A while zero nuclei of 
species В and C. A decays to B with a decay constant 4, and B decays to C with a decay 
Хә. C is not radioactive. Then match the column: 


Column I Column Il 
(A) | № + Nc (p) | Continuously increases. 
(B) | Ns (q) | Continuously decreases. 
(C) | М * Nc (r) | First increases then decreases. 
(D) | Na+ № (s) | First decreases then increases. 
() | Remains constant. 
2. A black box having 6 points (A, B, D, F, G, 


H) contains a network of capacitors, real 
inductors (with resistance) and resistors. 
There is no battery inside the black box. E; 
and E» are the EMFs of ideal batteries. If we 
choose E, = E» = 1 volt, then steady state 
current i is БА. If we choose Е; = 2 volt and 
E» = 1 volt, the steady state current i = 7A. 
Now match the column: 


Column I Column Il 
(А) | E17 З volt, E2 = 1 volt (p) i- 10A 
(B) | E17 1 volt, E; = 2 volt (d) i- 11A 
(C) | E17 1 volt, E2 = 3 volt (r) і = 8A 
(D) | E, = 4 volt, E2 = 1 volt (5) i= 9A 
(0) і= 20 А 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


A hydrogen atom in ground state absorbs a photon of energy corresponding to energy 
difference of first orbit and fourth orbit. After this, electron de-excite from excited state. As 
a result what maximum number of photons may be obtained? 


A capillary tube is a glass cylinder of radius r = 1 mm. It is dipped vertically in a liquid of 
surface tension T, T = 80 x 10? N/m, and angle of contact Ө = 60°, liquid has normal 
capillary rise in the tube [mass of the tube and its material volume is negligible. Then 
force required to hold the tube is P x 10% N. Calculate P. 


Two bodies A and B are joined through a conducting rod of high thermal conductivity with 
insulated cover. A and B are thermally insulated from surrounding. Initial temperature of 
A and B is 100°C and 20°C respectively. After one hour temperature of A is 80°C and B 
is 40°C. After further one hour temperature of B is x x 10°C, calculate x? 


A ring of radius (R = 10 cm) is fixed in a horizontal 
plane. A sleeve of mass m = 300 gm can move on 
circumference of ring without friction. Sleeve is joined 


to a spring of spring constant K — 200 X. and natural 
m 


length R, other end is fixed at P [op = E . Sleeve 


is released from rest. Calculate the net normal force 
(in N) exerted by ring on sleeve just after releasing. 
[g = 10 m/s?] 


A ball is thrown form ground towards a vertical 
wall in such a way that motion plane of ball 
makes an angle of 30? with normal to wall. 
Distance of point of projection form wall is 
44/3 m. Collision between ball and wall is elastic. 
At what distance (in metre) from point of 
projection ball falls. 
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Chemistry PART - II 


SECTION – А 
Straight Objective Туре 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. The major product formed in the following reaction: 
H3C СН; 
nc сй 
ж + : CH; (singlet) —5 
H 
A 2 В à 
к 51 H “Сн; 
(С) 50: 50 mixture of above two compounds (0) Hoe dar Chg 
с=с 
/ 
H H 
2. O 
3 we Sess — 81% yield, product of the reaction is 
(A) O (B) O 
(С) О (D) О 
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Which of the following exhibits aromaticity? 
(A) Cyclopentadienyl cation (B) Cyclopentadienyl radical 
(C) Cycloheptatrienyl radical (D) Cycloheptatrienyl cation 


AH « AE for the reaction: 
(A) №(9) + 3H2(g) ——> ЭНХ0) (B) Ад:0(5)---» 2Ag(s) + % O2(g) 


(C) € (s) + % O2 (9) — СО (9) (D) € (s) + O2 (9) — СО: (9) 


Which of the following is isoelectronic and isostructural? 

NO;, COZ, CIO;, SO, 

(A) МО, СО? (В) S0}, МО, 
(C) CIO}, СО? (D) COZ, CIO; 


A particular 100-octane aviation gasoline used 1.00 cm? of tetraethyl lead (C2Hs)4Pb of 
density 1.669/сс, per litre of product. This compound is made as follows. 

4С›Н5С1 + 4NaPb —— (C;H53)Pb + 4NaCI + 3Pb. How many gram of ethyl chloride is 
needed to make enough tetraethyl lead for 1 L of gasoline. 

(A) 1.33g (B) 2.66 g 

(С) 9.29 (D) 0.33g 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


12 


AITS-FT-IV(Paper-1)-PCM-JEE(Advanced)/15 


Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


7. 


The d-orbitals involved іп ѕр?а? or d^sp? hybridisation of the central metal ion are: 
(A) dep (B) dy 


(C) dyz (D) а„ 


Which of the following statement(s) is/are correct when a soid mixture of NaCl and K2Cr.- 
Оз is gently warmed with conc. Н:5О,2 

(A) A deep red vapour is evolved 

(B) The vapour when passed into NaOH solution gives a yellow soluton of Ма:СгО, 

(C) Chlorine gas is evolved 

(D) Chromyl chloride is formed 


Which of the following compound/s shall undergo condensation by reacting with 
NaOEt/EtOH. 
(A) О 


(В) 9 wa 
ЭЭ! o Nn сон 
(C) ДА (D) 9 
oN о“ 
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Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 


Variation of equilibrium constant K with temperature is given by Van't Hoff equation 


R RT 
From this equation, AH? can be calculated if equilibrium constant К; and K2 at two temperature 
T4 and Т; are known. 


юа КАН 11 1 
ІК 23038 ТТ; 


10. For an isomerization X (g) <= Y (9), the temperature dependency of equilibrium 


constant is given by 
InK 22- 1900 
T 
the value of AS? at 300K is 
(A) 2R (B) 2/R 
(C) 1000 R (D) None of these 


11. Select the correct statement 
(A) value of K, always increases with increasing temperature 
(В) for exothermic reaction value of K, increase with decreasing in temperature 
(C) for endothermic reaction value of K, increases with decreasing in temperature 
) 


(D) for exothermic reaction slope is С К vs 1 negative 
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Paragraph for Question Nos. 12 to 14 


Consider the following reaction 


+ X, —2"™ ,mono halogenated product 


Which halogen will give the best yield of a single mono halogenation products 


(A) F2 (В) СІ; 

(С) Bro (D) lo 

How many mono halo derivatives are possible (excluding stereo-isomers)? 

(A) 3 (B) 4 

(C) 5 (D) 6 

Among the following halogens which one is least reactive towards halogenation reaction? 
(A) Ғ; (В) СІ; 

(С) Bro (D) lo 
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SECTION -B 


Matrix - Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column І are labelled А, В, С and В, while the 
statements in Column ЇЇ are labelled р, q, r, s and t. Any given 
statement in Column 1 сап have correct matching with ONE OR 
MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


OL JOL - 
0000|- 
0090- 
ООХ 
e0090- 


9 QO “ > 


If the correct matches are А-р, s and t; B – q апа г; С-р апа д; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


1. Match the following: 


(A) 


(B) 
(C) 


(D) 


Column - І 


Chalcopyrite copper (pure) 


Zinc blende zinc (pure) 


Bauxite ^ aluminium (pure) 


Galena > lead (риге) 


Match the following: 


Column - | 
Kp > Qp 
AG? < RTIog, Q, 
Kp = Qp 
T> ай 
AS 


Column - Il 


Froth floatation 


Hall process 


Roasting 
Self reduction 


Basemerisation 


Column - Il 
Non-spontaneous 


Equilibrium 
Spontaneous and endothermic 


Spontaneous 


Spontaneous and exothermic 
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SECTION - C 
(One Integer Value Correct Type) 
This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. Number of stereo centres in a given molecule? 
CH 
H4C 5 
3 c=c— 
H 
H H 
2. Number of stereoisomers in given molecules [Ma3b2C]. 
3. Number of possible products formed in given reaction 
H3C 
po д. + Br, —“2 Product 
H 
4. The conductivity of 0.001 М Маг50О, solution is 2.6 x 1075 ст”! and increases to 7.0 х 


1077 S cm‘ and increases to 7 x 10% S cm, when the solution is saturated with CaSO. 
The molar conductivity of Ма” and Са” are 50 and 120 S cm? mol”, respectively. 


Neglect conductivity of used water the solubility product of CaSO, is y x 10* M*. What is 
the value of x. 


5. oo Th? disintegrate to give ,,Pb?9 as the final product. Total number of В particles 
emitted out during this process are: 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


The locus of a point which moves so that the distance between the feet of perpendiculars 
drawn from it to the lines 3x? — бху + y? = 0 is 343 is a circle with radius 


(A) 2415 (B) 15 
(C) 645 (D) none of these 

n(n-1) | 
The sum to (n + 1) terms of the series cosa +ncos 2a + 2 соѕЗа 4 ..... is 
А) 2" sin” cos (24. n): B) 27 cos" C cos(2 « n) 
(A) 5 ( )» (В) 5 ( )5 
(С) 2" cos(2 m (D) none of these 


A tangent is drawn to the curve x? + 2x — 4Ку + 3 = 0 at a point whose abscissa is 3. The 
tangent is perpendicular to the line x — 2y + 3 = 0. Then the area bounded by the curve, 
this tangent, the x-axis and the ordinate x = —1, is 


108 : 109 : 
A) — sq. units B) —— sq. units 
uu q Bs q 

111 : 104 . 
C) — sq. units D) — sq. units 
(97 47 q (D) “0 q 
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x? 


2 
4. Given an ellipse EU =1 (a > b). A circle is drawn which passes through the foci and 
a 


the extremities of the minor axis of this ellipse and let this circle be the auxiliary circle for 
a second ellipse whose vertices are the foci of the given ellipse. If any tangent to the 
second ellipse meets its auxiliary circle at two points such that it subtends a right angle at 
the origin, then the locus of the point of tangency, is (if eccentricity of both the ellipse are 


same) 
(A) х? + 2y* = а? (В) 2x? + y = а? 
(С) 2x2 + у= а? (D) x? + у? = 2a? 
1/2 13 1/4 1/п 
5. The value of lim Go iS A ныны is 
ХЭЭ(2Х зу? + (2x зу? Б... -(2х зу!" 
(А) 0 (В) 2 
1 
(с) V2 (D) — 
3 
6. Ге (х +x? 42x° Je" dx is equal to 
(A) jx e" +C (B) Te “С 
1 x? 4х“ 1 2дх Ax* 
(C) 59 ех «c (D) 5*8 e* «c 


Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


-x (xp 1 


7. If f(x)=| 1 — (1-xf (1-х) |, then 
(+x? 1 (t-xy 
(A) constant term of f(x) 2 a + b (B) constant term of f(x) = 0 
(C) coefficient of x in f(x) is zero (D) none of these 
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cosa 


1 
8. If f(a) = [ 2 | — dx , ‘a’ being a real number other than ап odd multiple of x, then 
9 INX 
(A) f(a) = In(cos a) (B) f(a) = In(1 + cos a) 
(C) f(a) = тап (D) f(a) = -їал2 
2 2 
9. If f(x) = x? — х2 + 100x + 2002, then 
1 1 
A) f(1000) > f(1001 B) f| —— |> f| —— 
EO >?) (ж) (жа) 
(C) f(x — 1) > f(x — 2) (D) f(2x — 3) » f(x) 


Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 


Read the following write up carefully and answer the following questions: 

Consider a triangle ABC, where x, y, z are the length of perpendicular drawn from the vertices of 
the triangle to the opposite sides a, b, c respectively. Let the letters R, r, s, A denote the 
circumradius, in-radius, semi-perimeter and area of the triangle respectively 


bx су az d cp b^ 67 
pong 


10. If , then the value of k is 
c а b 
(A) R (B)s 
(C) 2R (D) 3R 
2 
1 1 1 : 
11. If cot A + cot B + cot C= k -2%-2%-2), then the value of kis 
x у 2 
(А) RÉ (В) rR 
(C) A (D) a? * b^ + c? 
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Paragraph for Question Nos. 12 and 14 


Read the following write up carefully and answer the following questions: 
If the locus of the circumcentre of variable triangle having sides x-axis, x = 3 and px + qy = 4, 
where (p, q) lies on the parabola x= дау is а curve C, then 


12. Co-ordinates of the vertex of this curve C is 
1 1 
8-1 ө 11 
1 
o (3-2 o(a 
13 The curve C is symmetric about the line 
(A) х--2 B) x= 
(C) y=-2 (2) у-3 
14 The length of smallest focal chord of this curve C is 
(А) 5 B) = 
©) 555 (D) — 
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SECTION -B 
Matrix - Match Type 


This section contains 2 questions. Each question contains р 4 r s t 
statements given in two columns, which have to be matched. The 
statements in Column І are labelled A, B, C and D, while the A (Р) (4) ©) ОЮ, 
statements in Column ІІ are labelled р, q, г, s апа t. Any given 
statement in Column I can have correct matching with ONE OR 8 Q © © © (9 
MORE statement(s) in Column ЇЇ. The appropriate bubbles С 
corresponding to the answers to these questions have to be ® © © © 9 
darkened as illustrated in the following example: D (Р) (4) ©) ©) (9 
If the correct matches are А – р, s and t; B-qandr; С – р апа д; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 
1. Match the following Column-Il with Column-ll 
Column - | Column - Il 
(A) If A is an idempotent matrix and | is an identity matrix of the (p) 9 
same order, then the value of n, such that (A + 1)" = 1+ 127A is P 
(B) IF(ICAy' 2I*A-* A? * .... + A, then A" = О where nis (а) 10 
(С) If A is a matrix such that aj = (i + j) (i — j) then A is singular if (г) 7 
order of matrix is 
(D) If a non-singular matrix A is symmetric and А”! is also (s) 8 
symmetric, then order of A can be 
(t) 6 
2. ‘n? whole numbers are randomly chosen and multiplied then match the following Column-| 
with Column-ll 
Column-l Column-ll 
8" +4" 
(А) The probability that the last digit is 1, 3, 7 or9 is (р) 107 
5^ —4" 
(В) The probability that the last digit is 2, 4, 6 or 8is (9) sae 
4^ 
(C) The probability that the last digit is 5 is (r) 107 
n n n n 
(D) Тһе probability that the last digit is zero is (s) ш E = a 
8" – 4" 
(0) 1 
10 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


Let the circle (x — 1)? + (y — 2)? = 25 cuts a rectangular hyperbola with transverse axis 
along y = x at four point A, B, С and D having coordinates (х, yi), (where i = 1, 2, 3, 4) 
respectively, O being the centre of the hyperbola. If / = х; + x2 + хз + X4 m = 


х2 4X5 +2 х2, п= y? +y? +у2 + у, then find value ойп-т-4/ 


If x e [0, 2л] for which 2cosx < V1 sin2x - V1-sin2x| < V2 has solution set 


xe [ŻE EE, then u-Ais 


4 
Given (1 — 2x + 5x? + 10х°)(1 + х)" = 1 + ax + ax? + ..... and that a? = 2a, , then the 
value of n is 
= 2 n f(x) = 2 n 
If f(x) = ao + aX + a2x^ + ..... + арх +..... and 1 bo + byx + Dox” + ..... + рх t... If 
-X 
a = 1 and b; = 3 and by) = К''— 1, then k is (Given that ao, ач, a», ..... are in G.P.) 


For tam" Gm 2a sec 2p + cos2p sec2a 
A 


| = tan” (ал? (a +B) tan? (о:-8)-1ал” 1 the 


value of à is 
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ANSWERS, HINTS & SOLUTIONS 
FULL TEST- IV 
(Paper-1) 


Q. No. 


PHYSICS 


CHEMISTRY 


MATHEMATICS 


о о |» (0 ш 


B,C 


о |o 9m |& JO N j> 


B,D 


о 


B,C 


шх 
e 


с 


- 
-— 


— 
м 


с 
с 
В 


А 


(A) > (г) 
(В) (s) 
(C) > (p. г) 
(D) > (Р, 9, г, s, t) 


(A) > (г) 
(B) (t) 
(C) > (a) 
(D) (s) 


4 
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Physics PART - | 


SECTION- A 


1. If the pulley comes down by a displacement x then the block comes down by 3x and the string 
connecting the block has tension Kx. 


3d?x 
dt? 


=> -Kx = Мх 


1 1 1 

> + Е 
20/3 -20 Fy 
Now ын = 1 = 2 
eff fs fo 


or Fee = +10 cm 


1 1 2 
or — 2—4 — 
10 1, 30 
1 1 2 1 
f, 10 30 30 
or fm = 30 cm or R = +60 cm. 


or 


3. Use KCL/KVL or suppose the current due to each battery. (Forms wheatstones by 
removing 1 battery at a time). 


4. There is a tetrahedral configuration with a total of 6 interactions. 
5. Say the beam is incident along Î = NS and the normal of one of the faces is N =i then its 
2 
projection area is AN.I = сч There are three such faces on which the radiation falls. 
43 
= Total projection area = -/За? 
— Force = | Ba? ‚ 
с 
6. Mechanical energy and momentum both һауе to be conserved. In case of rough incline, the 


sphere will also have some rotational KE. Thus lesser energy available as translational KE of 
incline as well as the cylinder. 


7. Speed is characteristic of the medium is same for all observers. Here wavelength is different for 
different directions and thus frequency. 
For observer (а, 0), (0, а) апа (0, -а) observed frequency is more than emitted taking into 
account time lag. 
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Potential difference between plates is same as e. 
Va — Vg = e = E.d in both air and liquid. 

Va = Va and VA = Vg 

Complete plate is at same potential. 


Since coils carry current in opposite sense magnetic field is always zero in solenoid even if 
current is there. Thus net inductance = 0, it is simply е and R joined in series. 


Instantaneous axis has zero. 
instantaneous acceleration o = 0 
Taking « about bottom most point: 
Mg Rsin Ө = m(2Rsin9/2)? a. 
Solving we get, 

|. gsin0 


Re S 
4Rsin? (2) 
2 


mg — N = mRasin8 
nN= m(g - Rasin8) 


Use Doppler's effect, the speed of sound increases with increase in temperature. 


SECTION - B 


Na + Ng + Nc = №. 
B will first have more production rate than decay and finally there will be no B. 


In steady state all capacitors G have as open circuits and inductors as short circuits. 
— purely resistive network: 
Assume, i = aE, + bE» 
We get,a=2,b=3. 
>i= 2E, + ЗЕ». 
SECTION - C 


There is only a single atom, thus maximum number of photons obtained are 
4->3,3->2апа2->1. 


Surface tension force is acting downward at both inner and outer surface at contact point оп the 
tube. 
F = 2лгТсоѕ0 + 2лгТсо$Ө = 4nrTcosO 


(TA - Tg) = Toe 
Same fractional change takes same time, where То = 80°C is initial temperature difference. Since 
in fixed one hour temperature loss of A = temperature gain of B, means heat capacities are same, 
means they will always undergo same loss and same gain. After one hour temperature difference 


become half = 40°C = 
Ta + Ты = 120°C 


5 (80) . In further one hour temperature difference becomes further half. 


2 
ТА-ІТв- (3) х To = 20°С 
— Ts =50°C ->х-5 
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4. Vertical component of normal reaction balances 
mg апа horizontal component of normal 
reaction balances component of spring force 
towards centre. 


М, =mg 
Ме Буре УЕ “ 
4 5 5 х 
N-4N2 +N? =5N. "b 
5: Ball collide at highest point of projectile Motion, 
after collision, motion is mirror image of motion Q' 
that would have been without collision. Se 
Top view of motion is as shown in diagram OQ = 
Жы т 


is required distance. 
OQ = 2 (OB) sin 30° = 8 т 


---------ғ---------2О 
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Chemistry PART - II 
SECTION - A 
1. Singlet carbene gives syn addition on alkene. syn addition on cis alkene gives meso compound. 
4. AH = ЛЕ + ARRT, AH«AEifAn«O 
5. о О 
^ | 
© ү CEN © 
О О О О 
sp? sp? 
6. The mass of 1 cc of (C2H5)4Pb is = 1 x 1.66 = 1.66g and this is the amount needed per litre. 


1.66 
No. of moles of (C2Hs)4Pb needed = 323 = 0.00514 ті 


1 mole of (C2H5)4Pb requires 4 х (0.00514) = 0.0206 ml of C2HsCI 
". Mass of C2H5 Cl = 0.0206 х 64.5 = 1.33 g 


8. When a solid mixture of NaCl, K2Cr2O7 апа conc. H2SO, is heated, the products obtained are 
4KCI + K4Cr,O; + 6H,50, —— 2CrO,Cl, 7 +6KHSO, -3Н,О 


Red vapour 


CrO,Cl, +4NaOQH——> Na,CrO, +2NaCl+2H,O 


Yellow solution 


9. Claisen condensation can be shown only when at least 2 с Н are there. 


SECTION-B 


A) Ke » Q the reaction will proceed in forward direction spontaneously. 


(A) 
(B) AG? <RTlog,Q then AG = «ve then non spontaneous. 
(C) K, =Q > equilibrium 
(D) AG = AH- TAS 
SECTION - C 
H CoH 
3. 3 / 2115 Вг H 


| 
CCl. х 
fo. +в„—©%— н 2н 


H3C H "ass Br 


Optically active 


2 products 
НЫ galls Br C2H5 
a + В 00:3 Ниссан 
H H 
„#86 Вг 
2 products Optically active 


total = 2 * 2 - 44. Conductivity 5 Na;SO, = 2.6 х 107 
0.001 
Am 2 -А,(Ма,60,)-2л,, е) 


= 260 2 х 50 = 160 S cm? тог" 
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Coductivity of CaSO, solution 
-7х104-2.6х104-44х105ст” 


А,(Са50,)- ^, (Ca^) - An (SOF) 
= 120 + 160 = 280 S cm? mol" 
1000xK 1000х4.4х107 


Solubility, S = 
Am 280 
= 1.57 x 10? ст 
К =[Са® | 50% | „= (0.00157)(0.00157 + 0.001) 
-4х10%М? 
= ух 10* М? 
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Mathematics PART - Ш 


SECTION- A 


Here, їап0 = E 
2 


Thus, locus of P is 
x? + y? = 180 
Hence, radius = 6/5 


Sum = Re(e"(1 + e")) 


For the given curve, dy = 5 =-2 >k=-1 
Xl. К 

— Тһе curve is, х? + 2x + 4y + 3=0 

and the tangent is 4x + 2y - З = 0 


x? y^ 
Equation of first ellipse is — + b 
a 


Vertices of second ellipse are (+ae, 0) 
2 
— Equation of second ellipse is x? + Joy? - Е 


а? 


= Equation of tangent to it at (h, К) is xh + J2yk Ei 
2 2 
"Nen 2 2 era . А А ; 2 2 2 - 
Homogenising x^ + у — b^ = 0 with this straight line x^ + y^ — b EC t 22 -0 
These are perpendicular, hence h? + 2x? = aA 


=> Locus of (h, k) is x? + 2y? = а? 


2 1/2 3 1/3 4 VA ur a 1/n 
er ges м шы ааа 
x (2x -3) ^ «(2x-3) +.....+(2x-3)" 
is 2(һ) ^ «3(hy ^ e... n(h) ^ 
| Se 
hoo n-12 (2 — 3h? п (2 — 3p)? +... +" (2- 3p)" 


1 
Put x = — 
[ nl 


scale 2), anl? JR m 2 


= lim 


11 11 


(2-зһ”* 23) (2- зһ)" +..... "C ^) (2 зау" 
_ 2+0+0-+.....+0 —\/2 
2"? +0+0+..... 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: wwvw.fiitjee.com 


AITS-FT-IV (Paper-1)-PCM(Sol)-JEE(Advanced)/15 


6. 


10. 


11. 


12.-14. 


Substitute x^ = t 
ze n i +t+ Pun - Ta [ e” + (в +2t? e ЇЇ: 
2 


= [е ) Jat = ze (te^)«c = 26" (x? e" )+c 


Let, f(x) = A + Bx + OX! + D + ..... 
Now, ҚО) = О and Ғ(0)- 0 


1 cosa | toni 1 
Here, f'( a)- [- ШЫ! sine s = [x sinadx = -tan a 
0 Inx 2 2 
sina 
> f(a) [cos da = In(1+ соза) 


Here, f'(x) = Зх? — 2x + 100 > 0 
— f(x) is increasing 


2 2 2 
Here, px cy ТЭГ ай асар ы te n. 
c a b 2R 
=>k=2R 


cot A+ cot B + cot C = -R (b? +c? а? ко? хай -Ы +a? +ь2—с°) 
abc 


= -R (a? +b? +с2) А 1 n : + | 
abc х^ у? 2? 


=>k=A 


Let (h, k) be the circumcircle of AABC 
Then, h= 1 
2р 


ЗЭЭ ЖОР та 
21-37 ' k(2h-3) 


This (р, q) lies on x = 4ay 


2 
= Locus of (h, k) is E + 5а) = [n - 2) 
2a 8 4 
SECTION - B 
(A) A is idempotent, A? = A? = A*=.....=A 


(A + 1 = 14 "CA + "С„А? +.....+ "C A" =1+ "С,А + "СА +.....+ "CLA 
= 14("C,+ "С,А2 +.....+ "C, JA =14(2"-1)A 
> 2-1=127 >n=7 


(B) (| -A) [FA A e suce) S (FATA А!) HATA 20% АЎ) 
=A’ = (if Af=0) 


(C) A is skew symmetric = |А| = [АТ |= (-1)^ lAI 
= |AI(I-(-1)") = 0 as nis odd, hence |А| = О => A is singular 
(D) A is symmetric then А”! is also symmetric for matrix of any order 
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(A) Required event will occur if last digit in all the numbers is 1, 3, 7 or 9. Thus, required 


4^ 
robability — 
1 : 10^ 
8"-4^ 

(B) Required probability = P (last digit is 1, 2, 3, 4, 6, 7, 8, 9) – P (last digit is 1, 3, 7, 9) = 107 

5" – 4" 
(С) Р (1, 3, 5, 7, 9) - (1, 3, 7, 9) = € 

10" -8"|-(5" -4^ n оп пп п 
(D) P (required) = P (0,5)-Р(5)- | ) | ) 10 87-5" +4 
10" 10" 
SECTION - C 


Let hyperbola be xy = c°. Then points of intersection is С 2) 


= c't! – 2c? – 208 – 4ct +c? = 0 
If t4, to, tg and t4 are its roots 

2. 20. 4 _ 
Then, st, --; bp шилэн bn =— and tytotst, = 1 
с C с 


=> ¢=2,m=44,n=56 


Let, y= 1+ sin 2x - V1 sin2x| => y! = 2 - 2|соѕ 2x| 


If x 0, or SN or 2 , COS 2x is non-negative 
4 4 4 4 


= y = 2\sin x| 2 cos x x |sin x| except for x in | 0, Z| and Е 2n 
4 4 


So, it holds for E: =| in which sinx < ES 
4 4 V2 
If x sig or ST then cos 2x < 0 > y = 2|cos x| 
4 4 4 4 


So, both inequalities hold 


Thus, solution set is x є А ul 
4 4 
—pu-A-26 
Here, (1 — 2x + 5x” + 10x°)("Co + "Coe "Cx? +.....) 51 tam + ax? +..... 


n(n-1 

| ) ons 
2 

Since, а? = 2а, >n=6 


>a,=n-2; а, = 


f(x)(1 —x) 1 = f(x)(1 + x + x? + 00...) = bo + Бүх + Dox? + ..... 


= (ag + ax + ах + + ах" +.....)(1+х+х°+.....+х"+.....) = bot bix + Dox?  ..... 
Comparing coefficient of x" on both sides, ао + a4 + аз + ..... + An—1+ an = b, 

Comparing coefficient of x^^! on both sides, аб + a4 + аз + ..... + An_1 = bs. 4 

> b, oe Dn 14 шап 


Also, bo = ap and б; = ао + ai 
= = 1; а; = 2 
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=> Dip = ao + a1 + a2 + ue bape 2 —1 
2 2 23 
5. Here, R.H.S. = tan“ шышы (orm ed 
1- tan? (о + B)tan? (a – B) 


TE x (a +В) зіп? (a – В) cos? (a + В)соѕ? (o. — a 


cos? (a + B)cos? (a — B) — sin? (a + В) зіп (о – В) 


ҮК (cos 2B - cos 2а} + (cos2a + cos 28): 
2сов2осов2р 


ЕТІНЕ eme sec 2p + cos 2p sec i 
2 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - IV 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 243 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Рагі-ШІ is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - А (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant һ= 6.6 х107* J-s 
Charge of electron е= 1.6 х 10°C 


Mass of electron me = 9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” mor" 

0.0821 Lit atm K~' тог” 
= 1.987 ~ 2 Cal K ! тог” 

Avogadro's Number Na = 6.023 x 10? 

Planck’s constant h - 6.625 x 10° J.s 

6.625 x 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва-137, Pb=207, U=238. 
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Physics PART -| 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. 


A capacitor of capacitance C is connected between every two vertices of a cube 
(including the body diagonals and the face diagonals). The effective capacitance of the 
System across any edge is: 


(A) С (B) 3C 
(C) 2C (D) 4C 
In the shown circuit, the switch is closed at t = 0. What 3mH 20 


should be the value of L if the galvanometer shows 
zero deflection? 


Two balls moving in a gravity free space collide with each other inelastically then choose 
the correct statement: (0 « e « 1) 

(A) An any inertial frame the total pre collision kinetic energy is same. 

(B) An any inertial frame the total post collision kinetic energy is same. 

(C) The total velocity of separation of the balls will be different inertial frames. 

(D) The loss in kinetic energy during collision is same in every inertial frame. 


в, 


If I is the intensity at the central maximum of YDSE then what is the intensity at y = 4 


(B is fringe width) 


Space for Rough work 
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5. An uncharged conducting sphere of radius R, has a 
R 
hollow cavity sphere of use , as shown. Which of 


the following is/are correct about electrostatic energy? 


(A) Interaction energy of induced charges with charge placed at centre of cavity is 


(s 


(B) Interaction energy of induced charges with charge placed at centre of cavity is 
1 (Q? 
4лє,| К 
1 (а? 
4ле, (9R 


(C) Electrostatic energy outside sphere is 
Р | 1 О? 
(О) Electrostatic energy outside sphere is 2-4, 
4ng A К 


6. A self luminous point object is placed at focus of a 
thin lens. Which of the following is INCORRECT 
about shape of wave fronts? 
(A) Before lens it is spherical if lens is converging. O 
(B) Before lens it is spherical if lens is diverging. 
(C) After lens it is spherical if lens is converging. 
(D) After lens it is spherical if lens is diverging. <— f —2» 


r 


Space for Rough work 
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Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


7. 


Two vertical strings of different lengths are joined 

to a uniform rod at points A and B, rod is at rest. 

Now the string joining B is burnt. Which of the 

following are correct just after this? 

(A) acceleration of COM of rod is vertical. 

(B) acceleration of COM of rod is along rod. 

(C) acceleration of particle at A is zero. B 
(D) acceleration of particle at A is horizontal. 


A charged particle is projected in combined electric and magnetic field. Electric 
field is uniform along x-axis and magnetic field which is non-uniform but not time 


varying also along x-axis. Initial velocity of particle is 10i -- 10j | т/в. After certain 
J 


time x component of velocity is 20 m/s. Which of the following is correct at that 
time? 


(A) Velocity of particle is (201 +1 01) m/s. 


(B) Speed of particle is 1045 mis. 
(C) With given information we cannot calculate y component and z component of 
velocities. 


(D) V? + V? = 100 m?/s*. 


In a photo electric effect frequency of incident radiation is halved. As a result, 

what is possible? 

(A) Kinetic energy of most energetic electrons, becomes less than half, if 
electrons are emitted. 

(B) Kinetic energy of most energetic electrons becomes more than half, if 
electrons are emitted. 

(C) Kinetic energy of most energetic electrons becomes half, if electrons are 
emitted. 

(D) May be no photo electrons are obtained. 


Space for Rough work 
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Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 


A boatman starts from point A and always 

heads boat towards point B (i.e. Vp, is GNE INIM 
always towards B). | 

Vy is the velocity of the boat in still water . 
and W is the width of the river. It is given W | V, ` River 


that Vor > V,- 
-------%---------------- 
А 
10. What is the time taken by the boat to cross the river? 
WV, W 
(A) va (B) TEEN, 
br br Yr 
WV, W 
(C) а (р) ——— 
м -v? N м EH 
11. If the boat is observed from the ground frame as it tries to reach point B: 


(A) Its speed appears to increase with time 
(B) Its speed appears to be constant with time 
(C) Its speed appears to decrease with time 
(D) None of the above. 


Space for Rough work 
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Paragraph for Question Nos. 12 and 14 


A diathermic piston free to move without 2 

friction divides an adiabatic cylinder in two | a go | Е 
equal parts. The two parts contain equal 2 

amount of ideal gas. Piston is joined to a string 

which comes out passing through right boundary. [Assume that no matter and energy 


flows through hole that passes the string]. Now the string is pulled slowly to right. 


12. Temperature of gas A 
(A) increases (B) Decrease 
(C) first decrease then increase (D) first increase then decrease 


13. Temperature of gas B 
(A) increases (B) Decrease 
(C) first decrease then increase (D) first increase then decrease 


14. Work done by gas A is 
(A) negative (B) positive 
(C) zero (D) none of the above 


Space for Rough work 
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SECTION -B 
Matrix — Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column І are labelled A, В, С and D, while the 
statements in Column ЇЇ are labelled р, q, г, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are А — p, s and t; B-qandr; С – р апа 9; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


OL JOL - 
Or I JOG 
0O00- 
ООХ 
0000- 


1. A cube of volume 1 m? and specific gravity 2 is 
very slowly being lowered in to a lake with help of 
a massless string tied to one of its vertices as 
shown. 
Initially the vertex B is just touching the surface of 
water and finally, vertex A is just beneath the 
surface of water. For the process of immersion, 
match the columns: (Ignore change in KE of 
water). (g = 10 ms”). 


Column | Column II 
(A) | Work done by gravity on water + cube | (p) 3/3 
system. ЁСНЫ 10^ Joule. 
(B) | Work done by tension on the cube. (q) E B 
2 10^ Joule. 
(C) | Work done by gravity on water. (r) -/3 
——~ x 10* Joule. 
(D) | Work done by gravity on the cube. (s) 2,3 x104 Joule. 
(t) 404/3 x 105 Joule. 
2. Match the columns according to the particle released in the reaction: 
Column | Column ЇЇ 
(A) | Сә N«e + (p) Neutrino 
(B) 2Mg—7 Na+e* + (q) Anti Neutrino 
(С) | {Kr +e эз Br+ (г) Deutron 
(D) | 3 Cs >s Ва+е + (S) |о-рапісіе. 
(t) В-рапісіе 


Space for Rough work 
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SECTION - C 


(One Integer Value Correct Type) 
This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. In a different type of Vernier calliper without zero error, five vernier division is equal to 
four main scale division. One main scale division is equal to 2 mm 
Readings for a rod are. 
Main scale reading = 8 
Vernier scale reading = 3 
If length of the rod is = [14 + x x 0.4] mm, what is the value of x? 


2. A uniform rod of mass m and length 3r is free 
to rotate about a horizontal axis through O. A 
disc of mass m, radius r, is free to rotate 
about another horizontal axis fixed to other О 
end of the rod (say С). [r = 1.2 т]. The 
system is released from rest when rod is 
horizontal. What is the velocity of particle at 
A (in m/s) when rod becomes vertical? 


Space for Rough work 
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3. There is infinite ladder of network as 1X 2 x 3 X 4 
shown. 1 and 1’ are joined to ideal ~] Dacis 
battery of emf 16 V. The potential 
difference across 4 and 4’ is found to 16у| 2 20 20 20 


be 2V. What is the equivalent 

resistance between 1 and 1' (Voltage ; ---4----- 
across the successive 20 resistance 1 2 3 4! 
decreases by a factor of 2 as we 

move towards right) 


4. A convex lens L, and a concave lens |, are arranged with separation 10 cm as shown. 
Their focal lengths are respectively 20 cm and 10 cm. optical centre of L4 is treated as 
origin and optical axis as x-axis as shown. A self luminous point object is placed at [-20 
cm, (6 mm)] Y coordinate of the final image in mm is? 


L, ji 
I ——10cm— 


5. Position vector of a particle is given as 
T = Acos? oti +B sin? оѓ}, [A= 6 and B = 8] 
Find the amplitude of motion. 
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Chemistry PART - Il 


SECTION – A 
Straight Objective Type 
This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. Which will show greater degree of retention on hydrolysis? 


CI 
a: (D) &c-]-c 
CH3 


p of the following react with HBr at faster E 
(B) Volume of gas 


3. The value of universal gas constant R depends on 
(D) Units volume and pressure 


CI 


(A) Temperature of gas 
(C) Number of moles of gas 
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When iodine is dissolved in aqueous potassium iodide, the shape of the species formed 
is: 

(A) Linear (B) Angular 

(C) Triangular (D) See-saw 


Among the following complexes 

(i) [Ru(bipyridyl);)" 

(i) [Cr(EDTA)] 

(iii) trans-[CrCl2(Oxalate);]- 

(iv) cis-[CrCl2(ox)]- 

The ones that shows chirality are 

(A) (іі). (v) (B) (0, (i), (йі) 
(C) (ii), (iii), (iv) (D) (i), (iii), (iv) 


The difference п" and (n + 1)" Bohr's radius of H-atoms is equal to (n-1)" Bohr's radius. 
Hence the value of 'n' is: 

(A) 1 (B) 2 

(С) 3 (D) 4 
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Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


7. 


A binary solution of liquid А and В will show positive deviation from Roult’s law if it fulfils 
the following condition: 

(A) РА > X,Px and P, > ХР 

(В) The intermolecular forces of А-В < А-А, В-В 

(С) AH mixing is positive 

(D) A V mixing is negative 


For the reaction: СІ, (g)+3F,(g)——2CIF;(g); AH=-329KJ dissociation of CIF3(g) 


will be favoured by: 

(A) Increasing the temperature 

(B) Increasing the volume of the container 
(C) Adding of F2 gas 

(D) Adding of inert gas at constant pressure 


See ser wm 


Select the correct statement(s): 

(A) When Т > o or E, —^othenK - A 

(B) A positive catalyst can change AH of the reaction 

(C) A mixture of reactants may be thermodynamically unstable but kinetically stable 
(D) A negative catalyst increase the activation energy of the reaction 
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Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 


Read the following paragraph and answer the questions given below: 

A proper control by pH is very essential for many industrial as well as biological processes. 
Solutions with a definite pH can be prepared from single salts or mixtures of acids/bases and their 
salts. We also require solutions which resist change in pH and hence have a reserve value. Such 
solutions are called buffer solutions. Henderson gave a theoretical equal for preparing acidic 
buffers of definite pH. The equation is: 

[Salt] 

[Acid] 

A similar equation is used for basic buffers. The pH of aqueous solution of single salts is 
calculated by using an expression whose exact form depends on the nature of the salt. 
Considering all that in mind, answer the following questions: 


pH = pK, +log 


10. Calculate pH of a mixture containing 100 ml of 0.10 M NaOH mixed with 100 ml of 0.05 M 
СНзСООН solution 
(A) 10.4 (B) 11.7 
(C) 12.4 (D) 13.4 


11. Calculate pH if 100 ml of 0.1 М NaOH is mixed with 100 ml of 0.1 М CHCOOH solution 
[Ka (CH3COOH) = 1.8 x 10 5) log 1.8 = 0.255] 
(A) 8.71 (B) 7 
(C) 6.25 (D) 9.37 
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Paragraph for Question Nos. 12 and 14 


Molar conductivity (Am) is defined as conducting power of the ions produced by 1 mole of an 
electrolyte in a solution. Am = К/с where xis conductivity (in S cm? mol") and c is molar 
concentration (in mole/cm?) the molar conductivity of 0.04 M solution of CaCl is 200 S cm? mol” 
at 298 K. A cell with electrode that are 2.0 cm? in surface area and 0.50 cm apart is filled with 
CaCl; solution. 


12. 


Conductance of CaCl solution is: 
(А) 8x 10^ S (B) 32S 
(C) 0.032 5 (D) None of these 


How much current will flow when the potential difference between the two electrode is 5.0 
V? 


(A) 156.25 A (B) 0.16A 

(C) 160 A (D) None of these 
The cell constant of the following cell will be 

(A) 0.4 (B) 0.8 

(C) 0.25 (D) 0.6 
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SECTION -B 
Matrix - Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column 1 are labelled А, В, C and D, while the 
statements in Column ЇЇ are labelled р, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


OL JOL - 
0000|- 
0090- 
ООХ 
e0090- 


If the correct matches are А-р, s and t; B-qandr; С – р апа д; 
and D — s and t; then the correct darkening of bubbles will look like 


the following: 
1. Match the contents of Column — | with contents of Column — II for 1 mole of gas. 
Column - | Column - Il 
(А) Raw egg ——> Boiled egg р. AH=+Ve 
(В) CaCOs(s) ——> CaO(s) + CO.(g) Q. AS = +Ve 
(C) P white) >P ед) г АС=-\е 
solid solid 
(D) pq. H, ——2á adsorbed gas 5» Allotropic change 
t А5--Уе 
2. Match the contents of Column — | with contents of Column — II for 1 mole of gas. 
Column - | Column - Il 
(A) Tetragonal (p a#b#c 
(B) Monoclinic (9) ағрғүя 90° 
(С) Rhombohedral (r) а#ьяс, а# В #y# 90° 
(D)  Triclinic (5) a-b£c,a£p*zy*90? 
(t) a=b=c,a#B#y#90° 
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SECTION - C 
(One Integer Value Correct Type) 
This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. Ап a-particle moving with velocity th times of velocity of light. If uncertainty in position 
is 


Ээ! pm, then minimum Uncertainty in kinetic energy is y x 10775). Calculate value of ‘y’. 
T 


2. The vander Waal's constants for a gas аге a = 3.6 atm 12 mol’, b = 0.6L mol”, If R = 
0.08 L айт! тог", If the Boyle’s temperature (К) is T, of this gas, then what is the value 
of bL? 

15 
3. Amongst the following, the total number of compounds whose aqueous solution turns red 


litmus paper blue is NaCN, KCI, СН)СООМН,, NaH?PO,, ZnCl, МазРО,, Ғе(МОз)з, 
Ма:СО», МНАСІ, NaHCO;, Ма:С:О:, Na;HPO4 Е 


Given : 
Acid Ка; Ка» Каз 
н-РО, 107 107. 107% 
Н:СО, 10° 10 - 
Н:С:О, 107 10° - 
4. AG” for the hypothetical reaction x + у <> z is — 4.606 kcal. The equilibrium constant 


of the reaction at 227? is (x x 10?). Find the value of x. 


5. Find out number of compounds which are more acidic than benzoic acid from the following 


COOH  COOH  COOH COOH 


О 
Н--С--он, H2C204, 
сн; МО CF3 


2 N(CH3)2 
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Mathematics PART - Ш 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONLY ONE is correct. 


1. A straight line ‘L’ cuts the lines AB, AC and AD of a parallelogram ABCD at points B4, C4 


and D, respectively. If AB: =2,AB, Аб: = „АБР and AC: = 44AC , then — is equal to 
3 


1 1 1 1 
dj ot (Bj 221. 

2 do 2 ho 
(C) —)4 + Л (D) A1 + А 


cosx -sinx 0 


2. If f(x) 2| sinx cosx 0 | then det (f(0 + $)) is 
0 0 1 
(A) 0 (B) 1 
(C) -1 (D) cos? Ө – sin? ф 
3. Let а,б апас be three non zero and non coplanar vectors and p,dandr be three 


vectors given by р-4-5-2С:4-34-20-С and r 2 à - 4b +26. If the volume of the 
parallelepiped determined by à, b and¢ is у; and that of the parallelepiped determined 
ру p, дапа г is уг then v; : viis 


(А) 1:5 (В) 5:1 
(C) 15:1 (D) 1:15 
4. Тһе point A divides the join of P(—5, 1) and Q(3, 5) in ratio K : 1. The two values of K for 


which area of AABC, where B is (1, 5) and C is (7, —2), is equals to 2 units in magnitude 


are K or 21 then K is 

K+2 
(A) 2 (B) 3 
(C) 5 (D) 7 
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SIN COSX IBN cod un bo cbe 


If is equal to 
a b с ек 1+bk 
(А) (a1) (B) Ха. 
а k a 
1 a 
C) — D) = 
(C) KZ (D) 5 


The area (A) and an angle (0) of a triangle are given. When the side opposite to the given 
angle is minimum, then the lengths of the remaining two sides are 


2A 3A 2A 2A 
(A) ATE SW (Borse 
5110 sind 5110 sind 
4A 2A 6A 6A 
(ela D) — aloe 
500 YsinO sinO VYsinO 


Multi Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE or MORE THAN ONE is/are correct. 


tan? {x} 
х? [х 
Given а real valued function f such that f (x) = 41 for х-0 (where [.] 


{x}cot{x! for x<0 


for x>0 


denotes the greatest integer function and {x} is fractional part of x), then 


(A) lim f(x) =1 (B) lim f(x) =cot1 

х—0* x30" 

2 
(C) со | lim 19) -1 (D) tan | lim 19) 28 
х-»07 x>0* 4 
| ? (9g, x45 

The equation E БАҒЫН | = 34/3 has 
(A) at least 1 real solution (B) exactly three real solution 
(C) exactly 1 irrational solution (D) complex roots 
Which of following functions have the maximum value unity? 

6( 1 . 1 
(A) sin? x — cos? x (B) Ї [gsm oven] 

5\ v2 43 


(С) сов x + sin® x (D) cos? x + sin* x 
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Comprehension type (Only One Option Correct) 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice 
questions and based on the other paragraph 3 multiple choice questions have to be 
answered. Each of these questions has four choices (A), (B), (C) and (D) out of which ONLY 
ONE is correct. 


Paragraph for Question Nos. 10 and 11 
Read the following write up carefully and answer the following questions: 


х 
Let f(x) be a non-positive continuous function and F(x) = [t(t)at v x > 0 and f(x) > cF(x) where c 
0 


d 
> 0 and let о: [0, ©) — R be a function such that %04 < g(x) Y x» 0 and g(0) = 0 
х 


10. The total number of root(s) of the equation f(x) = g(x) is/are 
(А) © (В) 1 
(С) 2 (D) 0 
11. The number of solution(s) of the equation Ix? + x — 6| = f(x) + g(x) is/are 
(A) 2 B 
(C) 0 (D) 3 


Paragraph for Question Nos. 12 and 14 


Read the following write up carefully and answer the following questions: 
If 4-letter words are formed using the letters of the word ‘MORADABAD’, then 


12. The probability that at least two letters are repeated is 
120 133 
A) — B) — 
(А 313 (8) 313 
(С) С. (0) none of these 
310 
13. The probability that D comes in the 4-letter word is 
209 120 
А) = В) —— 
(А 313 (8) 313 
(С) 183 (Р) none of these 
310 
14. The probability that D comes exactly once in the 4-letters word is 
73 144 
A) — B) — 
С 313 (8) 310 
(С) TaS (D) none of these 
313 
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SECTION -B 
Matrix - Match Type 

This section contains 2 questions. Each question contains 
statements given in two columns, which have to be matched. The 
statements in Column І are labelled A, В, С and D, while the 
statements in Column Il are labelled р, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column Il The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 


If the correct matches are А – p, s and t; B-qandr; С – р апа д; 
and D — s and t; then the correct darkening of bubbles will look like 
the following: 


9 a “ > 


1. Match the following Column-Il with Column-ll 
Column - I Column - Il 
(A) The number of 2. of the equation (p) No | 
|соїх| = cotx + ——(0 < x < x) is solutio 
sinx n 
B If ѕіпӨ + sino = 1 and cos 0 + cos = 2, then value of 
2 1 
(а) Е 
23 is 9 
(C) The value of sin? a+ sin| Z-a (зіп 2-0 | is (r) 1 
3 3 
(D) If tan Ө = 3 tan ф, then maximum value of tan? (0-4) is (s) 2 
3 
t 23 
Ш: 2 
2. Match the following Column-I with Column-ll 
Column - | Column - Il 
(A) | Sie dx (х2 +1) + x4 +1 |. 
x?4x* + x? +1 (p) i x | 
2_ 4 
в) [— Lax q c+ сс 
ху1+х 42 (х2-1) 
1+х° 1 
(С) — rmk r C-tan"| | 1+— -1 
Jae die ii x 
dx [oa 22 
(D) X +x° +1 
Jove bam 
2 4 
(t) ШЕ +1)- Ax Бі. Cc 
х 
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SECTION - C 
(One Integer Value Correct Type) 
This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. If x 3 satisfies the in-equation log,(x? — х + 2) > log,(-x? + 2x + 3), then sum of all 


possible distinct values of [x] is (where [.] denotes the greatest integer function) is 


2. Let v 22i « j-K and ў = 1+3. If ü is a unit vector and P is the maximum value of the 
scalar triple product [ü ў w], then the value of р2 – 50 іѕ 


e*(2-x°) $230" 
3. If dx = | | +c, then 2(A + u) is equal to 
уа 1-х 


sin2A sinC sinB 
4. If A, B and C are the angles of a triangle and | sinC  sin2B  sinA |= XsinAsinBsinC, 
sinB  sinA sin2C 
thenAis 20 


5. The number of solutions of the equation log, „|х - 1| =[|sinx| + cosx[] (where 11 


denotes the greatest integer function) is 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST- IV 
(Paper-2) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 


очо Jo |A о IN |> 


= 
e 
Oo 
0 
ius] 


Oo 
> 


А 
> 
о 


С 

B 
13. A B A 
14. B C С 
А-р A (р, 9, г) (А) -> (г) 
4 в-а В — (р, q, г) (В) (р) 
Cor C > (p. s) (C) > (t) 
Dos D — (р, r, t) (D) > (q) 
A>q A — (p) (A) > (s) 
В-р В-(0 (B) > (p) 
Cp C — (s) (C) > (9) 
р-4 D — (r) (D) > (г) 
1. 8 5 0 


9 5 9 
1 6 3 
0 
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Physics PART -I 
SECTION – A 
1. There are 8 points in space and every pair connected through C. Without loss of generality we 


can choose 6 of them exactly at the mid-point of the remaining two: (1, 2, 3, 4, 5 and 6 are at 
same potential). 


Acceleration С.к = Sx 6+C=4C. 


2. For zero P.D. across galvanometer. 
К+ = i2R2 
| | 
and L, ШЕ L; Ч 
dt dt 
Now, i, ос di, 
and i, « di, 
L E, 3 2 
=> = => = 
L; К, L 4 
or L = 6 mH. 
3. For any system of particles, 


1 1 
KE = 2 MVàs + 22.ММом 


First term of RHS is frame dependent, second term is not frame dependent. 
Loss in KE is any frame is same as loss of KE in C.M. frame. The first term doesn’t change during 


collision. 
4. Р = 1 cos*(Dd/2) 
Do = 2T Dx- 27 dy Е 2ny _ 2n p m 
3, A D p В 4 2 
| 
= |'=Icos?| = |=- 
4) 2 
9: Charge —Q is uniformly distributed at inner surface of cavity and +Q is uniformly distributed at 


outer surface. Outside energy is same as shell. 


6. For a point source wave front is always spherical, after passing through lens shape becomes 
plane in case of convex lens as object lies on focus, but in case of concave lens it remains 
spherical with greater curvature. 


f. FBD of rod just after the string is burnt is shown. 
Net force is vertical so the acceleration is vertical. 
Motion of point A is circular. Initial angular 
velocity is zero thus the radial acceleration which 
is vertical is zero. 


Ecc 


mg 
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Force of electric field is always along x-axis but force of magnetic field is always in y-z plane. 
Speed in y-z plane remains constant as magnetic field does not change speed. 


Kmax = hv - ф 
hv 

K’ max = E PEE 
2 ф 


„һу 
electrons are ejected only if 2 >%9 


k k 
and E = max Lm max 


2 2 2 


Considering the velocities in river frame, point B appears to move left with a velocity V, while boat 
has a velocity Vp, always towards A. 


Velocity of approach = Vpr — V, cos8 
T 
= | (V,, - V, cos0)dt = W usi (1) 
0 
Also: 
5 
УТ- [Мы СОЗ Ө@ї...................... (2) 
0 


(`` equating x-coordinate). 
From (1) and (2): 
2 


or T= WV 5 
Vor ~ У, 


As time passes, Ө decreases, initial Ө is 90°. The net speed is given by: 


V, = JV? + V? + 2V,V,, cos(180° - 0) 
= (№2 +V? -2VM, сов0. 


[A and B are always at same temperature as piston is diathermic]. 
For whole gas system AQ = 0, AW = -Ve(as work done by gas in right is more —ve than +ve 
work done by gas in left) = AU = *Ve 


SECTION - B 


C.M. of the cube comes down through a height of V3 m while C.M. of displaced water goes up by 
a height of v3 m. 
2 
=> Loss in PE of cube = 2000 x 10 x V3 Joule. 
= 243 x 104 Joule. 


Gain in PE of water = 1000 x10 x — = х 10* Joule. 


80.3 
2 2 


Using work energy theorem: 
Wr + Weravity =0 
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or Wr = —W Gravity = ДРЕ = 2 = 28) x10*= d x 10* Joule. 


SECTION - C 


2. Motion of disc is only a pure translational motion, as torque on 
disc about C is always zero, even if C is accelerated. When 
rod becomes vertical, A remains horizontally to the right of C. 
Velocity of whole disc is same as C. Net velocity of disc be V. 
Loss in potential energy = Gain in kinetic energy 


maf | +mg3r = ЦЕН Kx) + тм? 


2 3 3r 
27 
> V =,/—-gr =9ms. 
4 
3. Vo» - n Vae 3 
Vas = nVoz = Уі 
So on, Vas = Vin 2R 
1 
=>2 = 11(16) >n = 2 


It means potential get equally divided in consecutive sections. 
The equivalent arrangement is 


4. After crossing L;, rays become parallel and crossing L» the rays diverge to create image point at 
it's focal plane which is x = 0. Ray crossing optical centre of Lz passes undeviated and y 
coordinate of this ray is focal plane of Lz gives y coordinate of image, which is 


5 (6mm) = 3mm. 


2 ХЕ 2 Ё 
E p= a| 19 e(t oos i 


A: В; (А: В: "A A 
=—|+—J+ 21 724 OS OER уш; 


2 2 |2 
TORT 
Amplitude is la] = AE 255) 
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Chemistry PART - II 
SECTION - A 
1. CH3 
cI 
Q ыг oi DE d 
EtS,  /CHs EES CH3 
2. OH 
CH3 


Give 3° carbocation as intermediate while other gives 2° carbocation. 


^. кэк 
2 
à 2 са n 


-. 0.529 [(n + 1)? — п] = 0.529 (n - 1 * 
on solving, n = 4 


Am*xM 200х0.04 
1000 1000 
=8x10°Scm' 


E 3 946° 49%) 
А 2 


G = 0.032 S, V = IR I/G 
[= 5 x 0.032 = 0.16 A 


13. K=A,.C = 


SECTION -C 
1. d(kE) = mv.dv = mv ——— 
4лтАх 
_3x10° 6.62х107% 
3 Ахт у" 
T 
255010 9) 
2. qua See. „р 
Rb 0.08х0.6 
E =5K 
15 
3. NaCN, МазРО,, Ма:СО-, NaHCOs, Ма;С;:О,, Na;HPO, 
4. AG? = — 2.303 RT log K 
5. Ғасі 
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Mathematics PART - Ш 


SECTION- A 


1. Let АВ-а, AD=b, then AC - à«b 
Given, АВ: -)4à, АР, =À, АС, = (a+b) 
B,D, = AD: - AB: = ЛБ Аа 


Since, vectors D.C; and B,D, are collinear 
DC, - кВ, 

=> As(à«b)-Xjb = k(.;b x48) 

=> Аз = КА: and Аз – А = КА 


= К = 2i = As =l => МЛ = MA3 52233 
Эд 22 
1 1524 
=> —=—+— 
Хз M4 ho 
со5(0+ф) –ѕіп(0+ф) 0 
2. деде (ҚӨ--%))- |віп(6--0) cos(@+) O| = соѕ2(0+ф) + ѕіп2(0+ф) = 1 
0 0 1 

3. Given p - à «b - 26 

q=3a-2b+¢ 

and Г-а-45--26 

Given v, = | арс | 252 (1) 

1 1 -2 
уз=[раг]=|3 -2 1 [abe] 
1-4 2 

ve=15{ abe | (2) 

From (1) and (2) v2: v1 = 15: 1 

Я 1.5 1 
4. —7 -2 1-2 where (о, р) divides РО inK: 1 

a p 1 

cos xtanx 1 sinx sinx cosx(1+cosx)+sin?x а 1 a 1 

5. + + = + = —+——=—+ 
k? tanx 1«cosx К? sinx(1+ cosx) k sinx k ak 

6. Let 0 be the angle opposite to side c of AABC 

-. с^ = а? + b^ – 2ab cos 0 = (a — b} + 2ab(1 — cos Ө) 

Also, А = ШЕ => 2ab = ae. 

2 біп Ө 
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= c? iab) ean 250898 =(a 
біп0 


—b) + 4Man- 


For c to be minimum, a = b 
АА. 


2 
Here, lim #(х) = lim 187 Х. 4 
x>0* 


x>0* x 


and lim #(х) сой E lim {x} =-1] 


x07 x 00° 


Take log on both sides and logs x = t 


(t oft aK 3)=0,х=/3,3,27 


sin? x —cos? x = —cos2x < 1 

Е egeo = АЗ ао cosy = sin Х. sin b + Cos x cos ф 
51,2 43 45 45 

Where sing = 8 coso = 2 = cos(x- $) <1 


3 3 
cos? x + sin? x = (cos? x) +(sin?x) = 1—3 sin? x cos? x = 1-2(sin2x)* <1 


s 2 
(sin2x) 27 
4 


cos? x + sinf x = 1- 


f(x) x 0 and F'(x) = f(x) 
d -сх 
=> f(x) > cF(x) > (е F(x)) 20 


= e^ F(x) is an increasing function 
= e™ F(x) > е °® Е(0) 

= F(x) 20 = f(x) >0 

= f(x) =0 


Also, ML о(х)) <0 


* g(x) ва gecteasinig function 

* g(x) < e'? g(0) 

pi: ) « 0 (as g(0) = 0) 

Hence, f(x) = g(x) has one solution x = 0 


x? + x — 6| = f(x) + g(x) = g(x) 
— No solution 


Total number of words 

(1) 3 like, 1 different = 20 
(2) 2 like, 2 like = 6 

(3) 2 like, 2 different = 240 
(4) all different = 360 
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SECTION - B 
1 
T: (A) |cot x| = cotx + — 
sinx 
IfO<x< 5 = cot x >0 
So, cot x = cot x + = з 0 (no solution) 


sinx sinx 


If T e cotx«m, —cotx = cotx 4 —.— 
2 sinx 


2cosx 1 
+—— =0 
sinx  sinx 


1 + 2 cosx = 0 and sin x= 0 =x = = 


(C) шахан Z-a sin e = sin? a «sin? -sina = 2 
3 3 3 4 


(D) tan 0 = 3 tan ф 
tan(8 -6)- tan0 — tano E zd 4 2 
1-tanOtanó  1«3tan^$ соїф + Зіапф 


Max if tan ф > 0, oe Bs (using АМ > GM) 


=> (соїф+ Зіапф)? > 12 = tan? (0-¢)< : 


© | 


ах, Let ——————_ = t 


(A) І х -1 
Xx^ ex? 41/x х 


2 [4 2 4 
peta, | х! jasa 
х» 


xt ух“ + x? +1 
14 2 
[2o а, (ке ак ех. x^ +x? «1 dt 
Х- 
[4.2 
Па, Јенс = УСЫ, с 
x 


(в) [e T (2-24) dx, Let x 1 AE 


2 
[ dt TENDRE c 2), 


{2—2 


X 
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1 1 dt 
Let (х1) =, 1-2 са, 
x х? [шту 
Let t? + 2 = у? 2t dt = 2y dy 
Че ы кт у-у2 koci C:2-92 +C 
2-2) 2:42 \у+у2 2/2 | 24242 


(y 
2 
аа) оо 214 42-40 
= In 5 +С = In +C 
242 t 42 t 
1 2 

= 2-42 
ен [x 1) +2-\2 _ 1 [vx +1-vV/2x 
= In +С = In +C 
2 mu 2 ӨНГЕН) 

x 
dx dx 
D) | =>] 
(1-хЭүүнх =x? IURE digo d 
x x 
Let (1+ Lie [= ax = 2t шах Бїх dt 
X 1 XX X X 
+ 
x 
1 
—t, [14 —dt 
xí 


Ч! => f dt — СЕТЕ Em 
t 


ЭН 13 ME 244) X 
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SECTION - C 


1. On substituting x = 5 ‚ме деї0 <а < 1 


=> loga(x* — x + 2) > loga(-x* + 2x + 3) = 0 <х2-х+ 2 < X? + 2x +3 


3-17 34 417 
> 4 «X« 4 


2. [а V w]-ü-(Vxw)- ОУ x w|coso 
For maximum value, 0 = 0° 


e p2[xw|- J59 


1-х 


x 1 
3. I=[e Іш zi x 


d | ШЗ 1 
Now, = 
Чх\\1—Х] (1-хуу1-х2 


1/2 
х(1+х 

= 1-е" | —— | + 
e 


1 
—u-21,A- 2 
2kacosA kc kb 
4. LHS = kc 2kb cosB ka (From sine rule) 
kb ka 2kccosC 
2acosA C b 
EK с 2bcosB a 
b a 2ccosC 


cosA a Ola cosA 0 

= k?cosB b 0|р cosB 0-0 
cosC c Ос со5С 0 
—AÀ-20 


5. Неге, log, | ік? - 1 =1 
= ік? -1 -|х-1 


= х= 1, 0, -2 рих + 0, 1 
=> Number of solutions is one 
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FIITJEE . JEE (Main), 2015 
FULL TEST - V 


Time Allotted: 3 Hours Maximum Marks: 360 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and - 1 mark for wrong answer. 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10™ J-s 


Charge of electron gs16x10 *6 


Mass of electron me = 9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К” тог” 

= 1.987 ~ 2 Cal K mor" 

Avogadro's Number Na = 6.023 x 10? 

Planck's constant h 6.625 x 10“ J.s 

6.625 х 10” erg.s 

96500 coulomb 

4.2 joule 

1.66 x 10 7" kg 

1.6 x 10? J 


1 Faraday 
1 calorie 
1 amu 

1 eV 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35,  Ag-47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Ве=9, В-11, С-12, №14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As-75, Вг-80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART -I 


SECTION – A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A ring of mass m can freely slide on a smooth vertical rod. The ring 
is symmetrically attached with two springs (as shown in the figure). 
Each of spring constant k. Each spring makes an angle 0 with the 
horizontal. If the ring is slightly displaced vertically, its time period is: i 


(Ay ден (B 21/1 
2k k ONNNXSAAAAAAAAAAX 
2m m 
C) 2л D) 2л : 
(€) ksin? 0 (0) \ 2k sin? 0 


2. Aman of height H stands in front of a plane mirror. Water has 
been filled upto a height 3H/4. The man can just see his foot 
in the mirror placed parallel in front of him. What is the 
refractive index of water? 


20 5 
A) —— В) — 
n 3417 ©) элт 
4 5 
С)-- р) — 
2 3417 D) лт 
3. A 590 kg block at A moves along the horizontal 


surface with negligible friction under the action 
of the constant 300 N force in the cable. The 
block is released from rest at A, with the spring 
to which it is attached extended an initial 
amount x4 7 0.3 m. The spring has a stiffness 
constant, K = 80 N/m. The kinetic energy of the 
block as it reaches position B is: 

(A) 86.4 J 


(D) None of these 


Space for Rough work 
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4. А mass-spring system as shown in the figure oscillates 
such that the mass moves on a rough surface having 
coefficient of friction u. It is compressed by a distance a 
from its normal length and, on being released. It moves 


m 
to a distance b from its equilibrium position. The niae 1 nA 
decrease in amplitude for one half-cycle (—а to b) is: F 006000000000 ——1 1 
—_— 
a b 
umg 2umg 
A) — B) 2“ 
(a) ^ (в) 25 
ug 
(C) К (0) None of these 
5. In a series LR circuit, the frequency of the AC source increases. Which of the following options is 
correct? 


(A) The phase difference between the current and the voltage increases. 
(B) The power factor increases. 

(C) The amplitude of the current increases. 

(D) The amplitude of potential drop across the inductor decreases. 


6. In the diagram shown, when the switch is at 2 2C R 1/2 
position 1 then the frequency of maximum C (2) Law en 
current from the battery is o. What will be - А 
the frequency of maximum current from the (1) 
battery when the switch is at 2? 
(A) Ф 


) 20 б 
(C _ w/ V3 
) 


None of these 


Space for Rough work 
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Consider the velocity versus time graph of particle moving on 
a straight line. The average velocity on the 15 one second is 
Vim/s and the average velocity on the 274 one second is V2 
m/s. 

What is the average velocity on the last one second? 

(А) V2- ын 

(В) 

(С) 2У; 
(D) None of these 


The velocity versus time graph of a particle is Vm/s) 
given. 

If the total displacement of the particle is 4m 
then what is the initial velocity of the particle? 
(A) 1.0 m/s 

(B) 1.1 m/s 

(C) 1.5 m/s V 
(D) None of these dis | ----------------> 


'8 time(s) 


The potential energy of harmonic oscillator of mass 2 kg in its mean position is 5J. If its total 
energy is 9J and its amplitude is 0.01m, its time period will be: 


T T 

(A) 100° (В) 50 
T T 

(C) 20° (0) 16° 


Space for Rough work 
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10. 


11. 


12. 


A crate of mass m falls from a height h onto the end of a m 
platform, as shown in the figure. The spring is initially 
unstretched and the mass of the platform can be 
neglected. Assuming that there is no loss of energy, the 
maximum elongation of the spring is: 


mg + 4m?g? + 2mghK X х 
(д) g+m’g + 2mg | 


K 
mg — 4m?g? + 2mghK i 
K 
K 


K 
4m?g? + 2mghK 


(D) None of these 


A uniform disc of radius r and mass m is charged uniformly 
with the charge q. This disc is placed flat on a rough 
horizontal surface having coefficient of friction u. A uniform 
magnetic field is present in a circular region of radius a (> r) 
but varying as kt? as shown in figure. Find the time in second 
after which the disc begins to rotate. (Given r=1 m, m=18 kg, 
q71C, и-0.1, К-4, g=10 m/s?) 

(A) 2 (B) 4 

(C) 8 (D) None of these 


A conducting ring of radius r and resistance R 
rolls on a horizontal surface with constant 
velocity v. The magnetic field B is uniform normal 
to the plane of the loop. 

(A) The induced emf, between O and Q is 2Bvr. 


2Bvr 


(B) An induced current I = flows in the 


clockwise direction. 


2Bvr 


(C) An induced current I = flows in the anticlockwise direction. 


(D) None of these 


Space for Rough work 
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The P-V diagram of a system undergoing thermodynamic P 

transformation as shown in the figure. The work done by the 

system in going from A — B — C is 30J апа 4J heat is given to Ç 
the system. The change in internal energy between A and C is 

(A) 26J 

(B) — 26 J 

(C) 34 J 

(D) - 34 J А B 


V 


A sample of gas expands from volume V, to V2. The amount of work done by the gas is greatest 
when the expansion is: 


(A) Isothermal (B) Isobaric 

(C) Adiabatic (D) Equal in all cases. 

In a given process for an ideal дав, dW = 0 and dQ < 0. Then for the gas: 

(A) The temperature will decrease (B) The volume will increase 

(C) The pressure will remain constant (D) The temperature will increase. 


In the diagram shown, the length of the mirror is half of the 
height of the man. What length of his image can the man ` 


see in the mirror? 4 ae 
(A) H/3 3 
(B) H/2 1 
(C) H : 
(Р) zero Н/З 


Starting from rest at the same time, a coin and а ring roll down an incline without slipping. Which 
reaches the bottom of the incline first? 

(A) The ring reaches the bottom first 

(B) The coin reaches the bottom first 

(C) They arrive at the bottom simultaneously 

(D) The winner depends on the relative masses of the two 


Space for Rough work 
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20. 


21. 


22. 


In the given figure F = 10 N, R = 1 m, mass of the body is 2 F 

kg and moment of inertia of the body about an axis passing GA) E 
through O and perpendicular to plane of body 4kg-m?. O is АУ D 
the centre of mass of the body. If the ground is smooth what 

is total kinetic energy of the body after 2 seconds 


(A) 100 J (B) 75 J 
(C) 50 J (D) 25 J 


A solid ball of mass m and radius r rolls without slipping 
along the track shown in the fig. The radius of the circular 
part of the track is R. The ball starts rolling down the track 
from rest from a height of 8R from the ground level. When 
the ball reaches the point P then its velocity will be 


(А) JgR (B) J5gR 
(C) JI0gR (D) J8gR 


Three measurements are made as 18.425 cm, 7.21 cm and 5.00 cm. The addition should be 
written as: 

(A) 30.635 cm (B) 30.64 cm 

(C) 30.63 cm (D) 30.6 cm 


Two identical charged particles enter in a uniform magnetic field with same speed but at angles 
30° and 60° with field. Let a, b and c be the ratio of their time periods, radii and pitches of the 
helical paths then: 

(A) abc = 1 (B) abc > 1 

(C) abc « 1 (D) ab=c 


The acceleration due to gravity on the surface of the moon is = that оп the surface of earth and 


the diameter of the moon is one-fourth that of earth. The ratio of escape velocities on earth and 
moon will be: 


(A) L (B) 424 
(С) 3 (D) 2 


Space for Rough work 
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The greatest angle through which a man can oscillate on a swing the ropes of which can support 
twice his weight when at rest is: 

(A) 90° (B) 60° 

(C) 120° (D) 30° 


A bead of mass m is fitted on a rod and can move on it without friction. 
Initially the bead is at the middle of the rod and the rod moves 


translationally in а horizontal plane with an acceleration ag in m 
horizontal direction forming angle a with the rod. The acceleration of 
bead with respect to rod is: 
(A) g sina (В) (g + ao) sin a 
(C) g sin о + ао cosa (D) а sin a — ao cos a 
An insect of mass m crawls along the hanging thread with an 
acceleration а-2. The reaction offered by ground on the 
block of mass 2m is: 

3m 
(A) 779 (B) mg 

m 

(C) 2mg (0) 79 


Two balls are dropped from same height h 
on a smooth plane and the other on a h 
rough plane having same inclination 0 with 
horizontal. Both the planes have same 


------9 


coefficient of restitution. If range and time R 

of flight of first and second balls are R4, Т; | 

and R5, Т respectively, then: 0 

(A) Ti =T2, В; = Б; Smooth plane Rough plane 


(D) T4» T2, Ri > R2 


An iron nail is falling from a height h. If it penetrates through a 
distance x into the sand, the average resistance of the sand is: 


(A) mg? в) mo{ 21] : 
Х Х | 
(С) тов (0) mg — + 


Space for Rough work 
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28. 


29. 


30. 


10 


A ray of light traveling in a medium of refractive index n, is incident on a medium of refractive 
index n,(<n,) at an angle of incidence ‘6’. The reflected and refracted rays make an angle of 
120° with each other. Then the critical angle for the boundary separating the two media is: 


" 1 Ed 1 
(A) sin (т=п o) (B) sin qt ; 
. 4| 2tan0 
(C) sin [im ; 


A thin wire is bent into the shape of a parabola in the vertical 
plane as shown. A small bead 'P' can freely slide along the 
wire. 

The coefficient of friction between the bead and the wire is ‘p’. 
The condition that bead does not slip on the wire is 


(D) sin "(2 cot Ө) 


2a 
(A) y >2ан (B) ye 
u 
2a 
(C) у<2ан (D) am 


In a nuclear reactor, energy is produced by the following process : 
Н? + ,H? — H? +P 
(Н? +H? ——> „Не“ +n 
The reactor produces a power of 1017 MW with 50% efficiency. Then the number of deutrons 
required to run the reactor for one year will be approximately : 
т(,Н?) = 2.014u, m(p) = 1.007 u, m(n) = 1.008u, т(,Не“) = 4.001u 
(А) 5 x 107 (B) 5 x 10? 
(C) 5 x 10° (D) 5 x 10% 
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Chemistry PART - II 


SECTION- A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Lattice energies of ВеҒ;, MgF2, СаҒ; and ВаҒ; are -2906, -2610, —2459 and -2367 KJ/mol 
respectively. Hydration energies of Ве”, Mg”, Са”, Ва” and Ғ are -2494, -1921, —1577, — 
1305 and -457 KJ тог” respectively. Which of the fluorides is not soluble in water? 


(А) ВеҒ; (В) МӘР; 
(C) Сағ: (D) BaF 
The stability of dihalides of Si, Ge, Sn апа Рр increases steadily in the sequence: 
(A) GeX; < SiX2 < SnX2 < РРХ, (B) SiX; < СехХ, < РЫХ» < SnX; 
(C) SiX; < GeX; < SnX2 < РРХ, (D) РЫХ» < SnX; < GeX; < SiX; 


Pressure Vs. density curve for an ideal gas at three different temperatures T4, Т and Тз is shown 
below, which is correct relation here? 


T4 
T2 
P Т; 
> 
D 

Which of these is correct? 
(A) T4» T2» Тз (B) Ti» Ta» T2 
(C) Ta» T2» Т; (D) Can't be said 


A metal oxide has the formula Z203. It can be reduced by hydrogen to give free metal and water. 
0.16 g of the metal oxide requires 6 mg of hydrogen for complete reduction. The atomic weight of 
metal is 

(A) 27.9 (B) 159.6 

(C) 79.8 (D) 55.8 
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Give the major product from the following reaction sequence: 
Br 
Br, 50 | j i 
ОС) Febr Ж 50; 1 FeBr, Н,О >A (major) 
| Q | om 
SO3H 
(C) Br (D) Br 
on HO4S 
6 С--М 
+CH,MgBr —»Q—°"_,p 
OCH, 
The product ‘P’ in the above reaction is 
A OH B OC—CH 
(А) сс (B) з 
осн; 
(С) CHO (D) COOH 
ОСН}; OCH; 
7. In an open-end manometer, one end filled with mercury is attached to a gas-filled container and 


the other end is open to the atmosphere. If the gas pressure in the container is less than 


atmospheric pressure. 


(A) The Hg level will be higher in the arm open to the atmosphere 

(B) Hg will be forced out of the open and of the U-tube. 

(C) The difference between the Hg levels in the two arms will be greater than 76 cm. 
(D) The Hg level will be higher in the arm connected to the container. 
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8. 100 ml of NaHC;O, required 50 ml of 0.1 M KMnO, solution in acidic medium. Volume of 0.1 M 
NaOH required by 100 ml of NaHCO, is: 
(A) 50 ml (B) 100 ml 
(C) 125 ml (D) 150 ml 
9. Ratio of o and x bonds is maximum in 
(A) Naphthalene (B) Tetra Cyanomethane 
(C) Enolic form of urea (D) Equal in all 
10. Which of the following statement is true Тог CsBr3? 
(A) It is a covalent compound (B) It contains Са” and Br 
(C) It contains Cs* and Вг; (D) It contains Cs*, Вг” and lattice Вг? molecule 
11. % 
(W) 
HO 
OH 
(2) 
(x) HO 
Decreasing order of acidic strength of different (- OH) group is: 
(А) м>х>у>2 (В) м>2>х>у 
(C)z>w>x>y (D)z>x>w>y 
12. | 1 
(А) ШАН, >(В) - > 
What is (A)? 
(A) J (B) 9 


(С) i" (D) " 
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13. О 


(Q)—9"—. ph—cH,—OH + рһ—соб?к 
(В)——Р+О 


What is the structure of (R): 


(А) Ph—CH=CH—CH, (B) ^ €Hs 
Ph—CH-—C. 
СН, 
(C) СН, (р) сн; 
14. СН,СН, 
ОН МН, 
Product (A) is: 
(A) O CH; (B) CH3CH3 
СН, ОН ОН 
(C) (D) CH3CH3 
neon, 
CI CI 
15. HNO; in pure state is colorless but it is often of yellow color. It is due to 


(A) Unstable structure of HNO; which immediately changes to NO; 


(B) Photochemical decomposition in presence of sunlight 
(C) Interaction of atmospheric gases with HNO; 
) 


(D) Conversion of HNO; into МО» 


16. When K2CrO, is added to CuSO, solution, there is formation of CuCrO, as well as СиСгО;. 
Formation of CuCr2O; is due to 


(A) Basic nature of CuSO, solution which converts СгО2 to Сг,О2” 


В) Acidic nature of CuSO, solution which converts СгО27 іо Сг,О?” 


(B) 
(C) CuSO, has the typical property of converting CuCrO, formed to CuCr;O; 
(D) 10 CuCr;0; is formed 
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A large excess of MgF2(s) is maintained in contact with 1 lit of pure water to produce a saturated 
solution. When an additional 1 lit. of pure water is added to the solid-liquid mixture and 


equilibrium re-established, compared to its value in the original saturated solution | ма” | will be: 


(A) The same (B) twice as large 
(C) three times as large (D) half as large 


A mixture of 2 colourless substances was dissolved in water. When gaseous СІ; was passed 
through the solution, a deep brown color developed. Addition of BaClz or NaOH to the original 
solution give a white precipitate. The mixture contained. 

(A) NaNO; and AlCl; (B) NaBr and KCI 

(С) Mgl? and MgSoO, (D) BaSO, and РЫС» 


Cool layer X 


(Ag +Pb)alloy — 5 5 (Ag * Pb Zn)melt —5?— Every 


Select correct statement based on above scheme. 

(A) Layer X contain zinc and silver 

(B) Layer Y contains lead and silver but amount of silver in this layer is smaller than in the layer X 
(C) Х and ‘Y’ are immisible liquids 

(D) All are correct 


What is the molarity of HCI in a solution prepared by dissolving 5.5 g HCI in 200 g ethanol if the 
density of the solution is 0.79 g/ml? 

(A) 2.1M (В) 0.93 М 

(C) 1.7 M (D) 0.58 M 


Select the incorrect statement among the folloing: 
(A) Nearest neighbour distance in NaCl = a/2 


(B) Nearest neighbour distance іп CaF = 8 
(С) Nearest neighbour distance in CsCl = 2 
(D) Nearest neighbour distance in МагО = až 
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22. In the electrolysis of АдМОз, the mass of silver deposited is plotted against the charge: 
2 of 
silver 
deposited Slope of line (M) = tano 
кое 
Slope of the line gives: 
(A) The equivalent mass of silver (B) Electrochemical equivalent of silver 
(C) the value of Faraday (D) the current passed through the cell 
23. Which of the following is not correctly matched? 
(A) CH3 H3C Br 
ee Qe о 
(С) CH3 H3C Br 
D 
+ DBr , + DBr , 
24. ОМО ОСН,--СН,-СН, ОСН,--СН,-СН, ОСН,--СН,-СН, 


Conc. HNO, »(B) (C) 


NH3 МНСОСН; 
In the given reaction 
( Ais CH} - CH; - CH; – 
O—CH;-CH5—CH; 


(Il) B is 


NO, 
(Ш) C is Sn/HCI 

(IV)D is (CH4CO), O 

Out of these which are correct? 

(A) (I) and (1) (B) (1) and (III) 

(C) (1), (III) and (IV) (D) (1), (II), (HI) and (ІМ) 
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25. Match List-I and List — Il and select the correct answer using the codes given below the lists: 
(а) | a-D and f-D glucose (1) | Enantiomers 
(о) | D-glucose and D-galactose (2) | Anomers 
(c) | Erythose and threose (3) | Epimers 
(d) | D-glyceraldehyde and L-glyceraldehyde (4) | Diasteromers 
(A) (a > 3), (b 2), (c 1), (d > 4) (B) (a > 2), (b > 3), (c > 4), (d > 1) 
(C) (a > 3), (b 2), (c > 4), (d > 1) (D) (a > 2), (b 3), (c 1), (d 4) 


26. Which of the following statements is wrong for inter halogen? 
(A) The value of n is AX, (inter halogen) can be 1, 3, 5 or 7 
(B) The value of n is AX, (inter halogen) can be 2, 4 or 6 
(C) A can never be fluorine as it is most electronegative halogen 
(D) X can never be iodine as it is least electronegative halogen 


2T. What are the products formed in the reaction of Xenon hexafluoride with silica? 
(A) XeSiO, * HF (B) ХеР, + 5ЇЕ, 
(C) XeOF, + SIF 4 (D) XeO; + SIF 4 

28. The straight chain polymer is formed 


(A) hydrolysis is CH3SiCls followed by condensation polymerisation 
(B) hydrolysis of (CH;), Si followed by addition polymerisation 


) 
(C) hydrolysis of (СН; 5 бІСІ; followed by condensation polymerisation 
(D) hydrolysis of (СН, ), БІСІ followed by condensation polymerisation 


29. О 
NH5 
осі (X)(80%), 
NO, O 
Product X will be 
(A) COOH (B) NH» 
мн; COOH 
NO, МО, 
(C) COOH (D) мн; 
COOH 
Nd; ON COOH 
30. Which of the following is a covalent carbide? 
(A) СаС, (В) Al4C3 
(C) WC (D) SiC 
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Mathematics PART - Ш 


SECTION – A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


The range of function f(x) where f(x) + 2f(1 — x) = 1-x’, vx e Ris 
(А) (7e, 1] (В) И, оо) 
(С) (-1,1) (D) [-1, 1] 


Six digit numbers are formed using 1, 2, 3, 4, 5, 6, (repetition is not allowed). The number of ways 
such that even digits are in increasing order and odd digits are in decreasing order, is 


(A) 20 (B) 40 

(C) 60 (D) 120 

The average of 2 sin 2°, 6 sin 6°, 10 sin 10°, ..... 178 sin 178° is 

(A) cot 1° (B) 2 cosec 2? 

(C) 2(1 + tan 2°) (D) 2(1 * 2 tan 2? sin 44?) 


The number of points with integral co-ordinates that lie in the interior of the region common to the 
circle х2 + y? = 16 and the parabola y? = 4x is 

(A) 10 (B) 16 

(C) 17 (D) 13 


The projection of the line segment joining the points (1, —2, 3) and (3, 1, 0) on the line whose 
direction ratios are (2, 1, 3) is 
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Set A has 6 elements and its power set has n elements. Let m be the sum of distinct cardinal 
numbers of elements of power set of A, then the value of n — mis 


(A) 43 (B) 40 
(C) 35 (D) 50 
Number of solutions of the equation cos 9x cos Зх = cos 18x cos 12x, x є [0, л] is 
(A) 12 (B) 30 
(C) 28 (D) 32 


If the roots of the equation x^ + mx + n = 0 are cubes of the roots of the equation 
x’ + px + q = 0, then 


(A) m = p? + Зра (B) m = p? – Зра 
(C)m+n=p° o 2-2 | 
n lq 


The equation of the hyperbola whose foci are symmetrically situated on the x-axis with respect to 


the origin, the equation of the asymptotes as y = кх and distance between foci being 20, is 


2 2 2 2 
( Жо, дут м ( 2, Уу... 
64 36 16 9 
2 2 2 2 
(C) rq (D) s 
9 16 36 64 


t) 
The value of [—^—^^ах is 


С (1+?) 

T T 
A) = В) —In2 
(A) 5 (В) 2 
(С) 2174 (D) none of these 
Let ā=Î+j+k, b=1+4j-k, G=i+j+2k and 8 be unit vector the magnitude of vector 
(4-8)(bxé)+(b-8)(Exa)+(E-8)(Axb) is equal to 
(A) 1 (B)2 
(С) 3 (D)4 
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12. 


13. 


14. 


15. 


16. 


17. 


The number of solutions of the equation |x — 1| + |x – 10| + x = 9 + [x] is, (where [.] denote the 
greatest integer function) 


(A) 10 (B) 2 

(C)4 (D) 20 

Two dice are thrown at a time, the probability that the difference of the numbers is 2, is 
1 2 

(А) 9 (B) 5 
4 

(7 о) 2 


The four sides of a quadrilateral are given by equation (xy + 12 — 4x — 4y)? = (2x – 2y)*. The 
equation of a line with slope “З which divides the area of quadrilateral in two equal parts is 


(A) y = J3 (x 4) (B) y = J3x «4 
(C) y=V3(x-4)+4 (D) y = A3 (x- 4) 
1 
1 
Let |= dx th hich of following i t 
e 1 X en which of Tollowing IS correc 
(A)I< 2 (В)1»1 
(С)1»3 (Р) none of these 


The arithmetic mean of a set of observation is X . If each observation is divided by a and then is 
increased by 10, then the mean of the new series is 


дух ву X+10 
E Q 
(отыны (D) aX +10 
Q 


Letw z 1 and w? = 1. |Г а = үг + у? + м «w^ + w? +w" and 

р= м2 + м? + ww? + м? жуу”, then the quadratic equation whose roots аге a and b is 
(А) х2+х+3=0 (В) х2+х+4=0 

(С) х2 +х-3=0 (0) х2+х-4=0 
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2 2 


On the ellipse que = 1, the point M nearest to the line 2x — Зу + 25 = 0 is 
(A) (-3, 2) (B) | 8, 
(С) (3, 2) (D) (-3v2, 0) 


The value of lim (4/x4 «3x3 — 8/8 + 2x?) is 
хоо 


1 1 
(A) = 8) 75 

1 1 
© 55 (D) 5 


In апу triangle АВС, а, Б, с be the sides opposite to angles А, В апа С respectively апа 


b + c = 3a. Then the value of ЕЕЕ +tan : tan 4 is, (where [.] denotes the greatest integer 


function) 

(А) 1 (В) 2 

(С) з (D) 4 

Number of solutions of the equation sin ‘(sin х) + cos ‘(cos x) = x, V x e (0, л] are 
(A) 0 (B) 1 

(C)2 (0) 3 


Let f (x) = x? + х? + 2x – 1. The minimum value of [x] that satisfy the f(f(x)) > f (2x + 1) is 
. (Where [.] denotes the greatest integer function). 

(A) 0 

(C)2 (0) 3 


If the two feet of normals drawn from a point to the parabola х2 — 6x — 4y + 5 = 0 be (7, 3) and (- 
1, 3), then the third foot is 

(A) (1, 0) (B) (-3, 8) 

(С) (3, -1) (D) (5, 0) 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


If a, В, y are number of elements in sets A, В апа С respectively and sum of number of all 
subsets of A, В and C is 28, then maximum number of ordered triplets (a, В, y) is 

(A) 1 (B) 2 

(С)4 (D) 6 


A flag staff of 5 m height stands on a building 25 m high. At an observer at a height of 30 m, the 
flag staff and the building subtend equal angles. The distance of the observer from the top of flag 


staff is 

543 fe 
A) — В) 5,/— 
(д) 77 (в) 515 
(С) Ё (0) None of these 

қ 1 1 1 е 
Sum of series — + — + —— +..... upto 10 terms is 
1.3 35 57 

10 1 
A) — B)- 
(^) 2, (8) > 

11 9 
С) — D) > 
( Дх ( ) 20 


Solution of the differential equation (x? + ey) + 2(xy + 1) =0 is 
Х 


(A) yx? + 2x + 3y? = с (В) xy? + 2x + Зу = c 

(C) yx? - 2х – 3y? = c (0) none of these 

The value of (1 — cot 3°)(1 — cot 7°)(1 — cot 11°)(1 — cot 34°)(1 — cot 38°)(1 — cot 42°) is equal to 
(A) 3 (В) 2 

(C) 27 (D)8 


An incident ray (L:) is reflected by the mirror (L2) 3x + 4y = 5 and the equation of reflected ray (L3) 
is x + y = 1, the equation of L4 is 


(A)x-y=-3 (B) 17x + 31y = 45 

(C) 17x - 31y = -77 (D) none of these 

If m is a natural number, then m(m * 1)(m * 2) * (7" — 1) is always divisible by 
(A) 5 (В) 9 

(С) 6 (D) 12 
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Physics PART -1 
SECTION- A 
1. For small displacement y = zz. 
біп Ө 
2kx SİNO = mg ........... (1) 


If ring is displaced y 
то – 2k (x, +уѕіпӨ)ѕіпӨ = та 


2ksin? 0 
sreca Y 
m 
2. u, COS 0, = u, COS 0, 
3: Wr = AU + AK Length АС 


300{1.5 0.9} = FK (x3 )+ уту? (= (1.2)? +(0.9) 


4. oka’ = umg(a « b) - Kb? 
(a-b)- 2umg/K. 


oL 
5. tano = — 
? R 
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mgh = 2? —mgx 


зка > 
= —— r 411 
т 4 (i) 


torque due to friction force 
dt = udmgx 


qm | 2 2 
=2 х“ах- mgr ИН! 
т= 2ug al = то (ii) 


3Kq.t?r? 2 
T 


t= 8umg = 2 seconds. 
9Kqr 


About point O Ring is in pure rotation. 


АӨ = W + AU 
AU —-AQ-W 


Can be understood by graph. 
dQ=mSAT <0 = AT «0 


Light from any part of body can not reach the eye of man. 


g 5119 gsino 
= ‚а = 
(1+ I | ring 2 
mr? 
2... 
а.---05119 
coin 39 
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18. Е,-0 
F.2R-FR=la => a= 2.5 Rad/s? 
o= at 


K= Vie? 
2 


19. mgh = Mc stg? 
2 2 


7mgR = Wi ne ty? 
2 2 5 


mv? =10mgR = v =./10gR 


20. Number of significant figures in the answer must be three. 
21. m a=1 

Т; 

f Sint; b 1 Р, cos6, “6218 

г, Sin0, 43 Р, соѕ, 


22. Escape velocity, v = J2gR 
Ve 295: exa = J24 


Үм 29, Км 
23. Tension in the string at the lowest point in vertical circle is given by 
2 
T, = тд + my 


E > 
ти 
2mg =mg+ 7 Bx 
О 


25441 


Using the law of conservation of energy, K.E. at O = P.E. at P 


smu? = т0/(1-со50) 
ET = mg/(1- cos0) 
сов0- => 0 = 60° 


24. Along the rod 


mg sin а – mag cos a = ma 
а mao 


mg 
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26. 


27. 


28. 


29. 


30. 
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If the tension in the string is T then for insect 


Т-та-та 
q- 3mg 
2 


For block T +N = 2mg 


For the velocity perpendicular to incline after collision will be same for both so time for both will 
remains. 

For the velocity along the incline after collision, velocity of the ball on smooth surface will be 
greater than that of rough surface. 


mg(h*x) —F.x = 0 


ni sin Ө = n2 sin r = n» sin (60 - Ө) 
ny sin 0 2 sin 0 пә 


n, sin(60—0) .3сов0-віп 0 es 
ni 


sinc- 


For bead to be stationary 


slope of tangent on the curve A -tanOxu 
X 
2a 
— su. 
y 


For each reaction involving both the processes, mass defect 
-3x2.014—4.001— 1.007 = 0.026 u 
931.5 x0.026 M 


Energy released per deutron = 3 eV 
Let n be the number of deutrons required 
16 
Total energy — 931.5 х 0.026 xn MeV = Pxt 10° x365x 24x 60x60 
3 0.5 
п = 5х10. 
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Chemistry PART - II 
SECTION – A 
1. ВаҒ; AH olution =LE+ АНьуагайо 
= 2367 – (457 х2 + 1305) 
= 148 
ВеҒ; AHgolution = 2906 - (457 х 2 + 2494) 
= —502 
For solubility : АН, оиноп should be negative. 
3. At constant density, Р œ T 
Т, 
Т, 
Р 
T3 
50, T4 > To > T3 
5. Вг Вг 
O re С)-, 50, Friedel-Craft alkylation » 
Br SO3H SO3H 
B 
Ho 7 
6. 
= N H3C—~c—nmgsr  "зС--с--о 
none H,0* 
ОСН; ОСН; ОСН; 
9. O=N 
196, 5x М--С--С--С--М 8o, 8л 
C=N 
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15. 


20. 


22. 


27. 


29. 


CH3CH3 CH3CH3 
H.C CH NaNO. Н.С СН Н.С 

3 3 aa 9 3 Ф 3. ——— 9 

OH МН; OH N5 Ф 

H 
7 

d, C | 

ctf tee 
e e c 


4HNO, —~ > 4NO, + O, + 2H,O 


Yellow 


W(mass) 205.5 
d 0.79 

We x 1000 5.5x1000 
|» maxV | 36.5х260.13 


V= = 260.13 ml 


=0.58 M 


M 


According to Faraday's 1° law: 


у= Е 


2XeF, + SiO, —— 2XeOF, + SiF, 


Hoffmann-degradation and Haloform reaction. 
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OH 


CH, -Shift 
a es > 
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Mathematics PART - III 
SECTION- A 
1. (х)+2Җ(1-х)=1-х . 2... —— :ш (1) 
> 2(х)+1(1-х)=1-(1-х) .. (2) 


(х-2) ! 
=> f(x)= ае {on solving (1) апа (2)} 
=> Range of f(x) is (-о, 1] 


1 
2. Required number of ways = zu = 20 


2sin29? +6 ѕіпб° -10 sin 10? 4.....-- 178 sin 178? 


3. Average = 
45 
- 180sin2? 4180sin 6? + T + 90sin 90? 
45 
1 Ос о 
тво| Sina’ 51144 «so 

Ж sin2° 
45 


E о 
Е 2! со588 “| 
51129 


= 2(cosec 2° — 1 + 1) 

= Average = 2 cosec 2° 
4. Interior region is closed figure OABC A 

Integral co-ordinates will be corresponding to 

х= 1, х= 2 and x= З only 


Integral co-ordinates are (1, —1), (1, 0), (1, 1) B 
(2, –2), (2,-1), (2, 0), (2, 1), (2, 2), (3, 22), (3, -1) 
(3, 0), (3, 1), (3, 2) 


— Total such points are 13 2 
3-1 2 1-1-2 1 0-3 3 E 
5. Projection = (3-1х2-(1-(-2)х1%(0-3)х3 3 E +3 = 
2# + +з° T 


=> Projection = 55 
414 
6. п = 295-64 


т=0+1+2+3+4+5+6=21 
>n-m=64-21=43 
7. cos 9x cos 3x = cos 18x cos 12x 
=> cos 12x + cos 6x = cos 30x + cos 6x 
— cos 30x = cos 12x 
=> 30x = 2пл + 12x 
=> 18x = 2пл, 42x = 2пл 
an LUE) 
9 21 
Number of solutions = 10 + 22— 4 = 28 
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11. 


12. 


13. 


14. 
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(0, 3j =. x will be common in both) 


Let a and В be the roots of the equation x + px + q=0 
>a+B=—p, ap =q 

=> o? + f? = —m, (ap) = п 

=> -m= о? + р? = (a + В)? – 3of(a + p) 

= -m = -p° + Зра 

= т = р? – Зра 


2 


2 
Hyperbola will be of the form = E =1 
a 


2ae = 20 


=> ae = 10, b 2 
а 3 


=> р = 4k, а = 3k 


>k=2 
>b=8,a=6 
x2 y? 
36 64 - 
Put x = tan 0 
11 1 
14 -1-18-1)-1(3)-11-4) 29-3- 3-23 
11 2 


|x — 1] + |x — 10] = 9 – {x} 
As LHS > 9 and RHS < 9 
= LHS = RHS = 9 

=> {х} =0 Vx e [1, 10] 

— 10 solutions 


Let x; and x2 appears on the dice 
(хл, x2) е {(1, 3), (2, 4), (3, 5), (4, 6), (3, 1), (4, 2), (5, 3), (6, 4)} 


n 8 2 
=> Probability = — =— 
4 62 9 


The four sides of quadrilateral are given as x = 2, x = 6, y = 2, y = 6, which intersect at the points 
(2, 6), (2, 2), (6, 2), (6, 6) 

The line which divides the area of this square in two equal parts will pass through its centre i.e. 
(4, 4) 

= у-4= 43 (х 4) 


> у = V3(x-4)+4 
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16. Let X4, Хо, ...... , Xn be n observations, then 


X- 52% 


Let y; = Х | 40, then 
о 


! 2 2 
Уу = ШЕЛІ эыес хуш сада 
a\n n Q Q 


17. w= 
Now, а + р = м+ м2 + үү? +w + м? + уу + үү tww www 
= (уу + м t... + уу) + (w + му... w^?) = -1 
ар = (уу + у? + уу + м + уу? +w w + үү? + м + үү + үү? жу?) 
= З(м + м? + +... + w^?) =—3 
= Quadratic equation with а апа b as roots 
=x’?-(a+b)x+ab=0 
—x*x-3-20 


18. Let M be (18 cose, V8 sino) . As shortest distance lies along common normal 
— Given line will be parallel to the tangent at M 


xcos0 n ysin 


= 1 is parallel to 2x — Зу + 25 = 0 


448,8 
v8 cose zA = tan 0 = -1 
V18sino 3 


=> 9-37 — point M is (-3, 2) 


20. Asb+c=3a 
sinB + ѕіпС -3 
sinA 


«(8-4) ES 
2sin COS 
2 2 23 


-А А 
2sin—cos — 
2 2 


В С.В. 
cos—cos— +sin—sin 


2 2 2 
B 6 В 
2 


cos 2 cos sin—sin 


C 
2. 
С=З 
2 


Pol cot зя 
2 2 


=3 
Got сї ed 
2 2 
Зосар ср = 
2 2 


B C 1 
=> tan—tan— = — 
2 2 2 


= Bol” eat РЕ tan = 21 -2 
2 2 2 2 2 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 
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cos (сов x) = x, V x e (0, л] 
=> sin (sin x) = 0 > x= nis the solution 


f (x) is increasing function 
So, х? + х2 + 2x - 1» 2x + 1 
x +x*-2>0 

(x — 1) (x? + 2x + 2) > 0. 


Equation of normal to (x – 3)? = 4(y + 1) at (2t + 3, t? — 1) is (x -3) = -t(y + 1) + 2t + t 
As these normals pass through (h, k 

=>t+(1-k)t+(3-—h)=0 

>t + t2 + t; = 0, 2t,+3=7, 2t2 + 3 = —1 


> t4 = 2, t2 2-2 
> 8 -0 
г. Point is (3, —1) 


2" + 2° + 2! = 28 
= a, В y can (2, 3, 4), (2, 4, 3), (3, 2, 4), (3, 4, 2), (4, 2, 3) and (4, 3, 2) 


о 
We have tana = 2 and tan2a = af 
x x 
=> tan2a = SU 
5cot a 


> tan2a = 6tana = 3 – 3tan?a = 1 


> tana = Ї э x= оа = 5 [2m 
3 2 


З 1 nnl 


PETERS Е : (2r +1)(2r + 3) 
9 

2 1 1 | ji =| 10 
442|22-1 2г+3] 2| 21] 21 


х2 Y | oxy4246y V =0 
dx dx 


Me 


II 
о 


у 


=> 2 (хёу)+2+6у9/ -0 


=> ух? + 2х + 3у2= с 


A+B=2 
4 
> cot (A + B)= 1 
cotAcotB -1 _ 


cotA+cotB - 
> (1- cot A)(1 — cot B) = 2 
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"ED 
29 tano = а = : 
14+/-—|m 1«(-1) -= 
4 4 
E 
224033 4 
3m-4 7 
4 
=> 7(4m + 3) = (4 — 3m) 
17 


=> 31m = 17, m = -— 


31 
А = (-1, 2) 
= Equation of line (L4) is 17x + 31y = 45 


30. m(m + 1)(m + 2) is product of three consecutive numbers, hence divisible by 6 and (7" — 1) is 


divisible by 6. Hence, given number is always divisible by 6 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 


FIITJEE JEE (Advanced), 2015 
FULL TEST - V 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 234 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
+3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries *4 marks for correct answer. There is no negative marking. 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


Name of the Candidate 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 


Mass of electron me =9.1 x10% kg 


Permittivity of free space £o = 8.85 x 10 C7/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К! тог” 

= 1.987 ~ 2 Cal K mor" 

Avogadro's Number Na - 6.023 x 10? 

Planck's constant h - 6.625 х 10“ J.s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 10 7" kg 

1 еу E 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Сі-17, Ar=18, K =19, Ca-20, Cr=24, Mn-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе=131, Ва=137, Pb=207, U=238. 
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Physics PART -| 
SECTION- A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. Two blocks of mass 3 kg and 6 kg respectively are 
placed on a smooth horizontal surface. They are 
connected by a light spring of force constant k=200 
N/m. Initially the spring is unstretched. The 
indicated velocities are imparted to the blocks. The 
maximum extension of the spring will be 


1 m/s — 


774444444444. 


(А) 30 ст (B) 25 ст 
(C) 20 cm (D) 15 cm 
2. Two identical rods of mass M and length / are hinged together as M pB 
shown in the figure and lies at rest on smooth horizontal plane. A force ( 
F acts on end A of rod OA. The magnitude of instantaneous 
acceleration of hinge O is О 
F 2F 
A - В -- 
А 9 e 5 ( 
Е 
С —— D N f th 
(C) 2M (D) one of these F M A 
3. Transverse wave are set in a thin rod clamped at one end O. 


The wave velocity is v. The rod vibrates in the 4" overtone 
mode with amplitude yo. The equation of motion of the point at 


x = 26/3 is 

: t 
(А) y» y, sin T COS Ps 

‚_ T Тлу 
(В) у= у, sin сі cos а 
(С) у=у, sin cos = 
(D) y=0 


Space for Rough work 
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A rigid box contain one mole of monatomic ideal gas. The walls of the box have total surface area 
A, thickness b and thermal conductivity K. Initially the gas is at temperature То and pressure Ро. 
The temperature of surroundings is » То 

T. ORAL 
(A) The temperature as a function of time is T = ан +е oR | 

T. -2KM 
(B) The temperature as a function of time is T = Bh +е зк | 

Р =2КАЇ 
(С) The pressure of gas as а function of time is Р = Эр +е 3bR | 
(D) None of these 
5. A smooth uniform straight rod of mass m, and length L is m4, L 
placed on a smooth horizontal table and hinged at a distance 7 
‘a’ from centre. A particle of mass mz moving horizontally with 
speed u hits the rod at angle 0 from normal. Coefficient of 9 
restitution between rod and particle is e. The angular velocity 
of rod just after collision. b 
ЖШ 
v 
Mo e 
(A) E (B) me OIE eee 
"атағы ЛЭГ 

(C) 9-0 (D) None of these 
In an LC circuit shown in the figure, C = 1F and L = 4H, att = 0 charge 


on capacitor is 4C and it is decreasing at a rate of V5 C/sec. If 
maximum charge and current in the circuit are Qmax and imax then the 
value of imax/Gmax is 


(A) 287 (B) 0.5s" 
(C) 2 87 (D) none of these 


Space for Rough work 
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A particle of mass 'm' is dropped on a triangular wedge of same 
mass. Immediately after collision velocity of particle is in 
horizontal direction. If the surfaces are smooth. The maximum 
possible value of 0 so that the above mentioned phenomenon 
takes place is 


(A) 0 «tan (5) (B) 0» tan" [+ 
(C) 0» 45° (D) ө < 30° 


In ап R-L-C circuit v = 20 sin (314 t + 5л/6) and i = 10 sin (314 t + 27/3). The power factor of the 
circuit is 

(A) 0.5 (B) 0.966 

(C) 0.866 (D) 1 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


10. 


Bichromatic light of wavelength à; = 5000A and М = 7000A are used in YDSE. Then 


(A) 14" order maxima of 24 will coincide with 10" order maxima of А. 
(B) 215 order maxima of A» will coincide with 15" order maxima of 2.4 
(С) 11" order minima of %4 will coincide with 8" order minima of А 
(D) 3" order minima of Эл will coincide with 4" order minima of 2.2 


Р, О and R are three particles of a medium which lie on the x-axis. A sine wave of wave length X. 
is traveling through the medium in the x-direction. P and Q always have the same speed, while P 
and R always have the same velocity. The minimum distance between 

(A) P and Q is 2/2 (B) P and О is X 

(C) P and Ris 4/2 (D) P and Ris X 


Space for Rough work 
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11. 


12. 


Which of the following statements is/are true? 

(A) In vacuum the speed of red color is more than that of violet color 

(B) An object in front of a mirror is moved towards the pole of a spherical mirror from infinity, it is 
found that image also moves towards the pole. The mirror must be convex. 

(C) There exist two angles of incidence in a prism for which angles of deviation are same except 
minima deviation. 

(D) A ray travels from a rarer medium to denser medium. There exist three angles of incidence 
for which the deviation is same. 


Ten gm of oxygen at STP is expanded to a volume of 14x10? m?. Then 

(A) The final pressure is 0.5 atm in case of isothermal process 

(B) The final pressure is 1/279 atm in case of adiabatic process 

(C) The final temperature is greater than 273K in case of adiabatic process 
(D) The final temperature is 273K in case of isothermal process 


Comprehension Type 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate 
to the three paragraphs with two questions on each paragraph. Each question has only one correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Questions 13 & 14 


When a surface is irradiated with light of wavelength 4950 n a photocurrent appears which vanishes if a 


retarding potential greater than 0.6 volts is applied across the phototube. When a second source of light 
is used, it is found that the retarding potential is changed to 1.1 volt. 


13. 


14. 


The work function of the emitting surface is: 


(A) 2.2 eV (B) 1.5 eV 
(C) 1.9 eV (D) 1.1 eV 
The wavelength of the second source is: 

(A) 6150A (B) 5150А 
(C) 4125A (D) 4500A 


Space for Rough work 
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Paragraph for Questions 15 & 16 
The atomic masses of the hydrogen isotopes are: 
Hydrogen ;H' = 1.007825 ати 
Deuterium 4H? = 2.014102 amu 
Tritium 1Н? = 3.016049 amu 


15. The number of fusion reactions required to generate 1 kWh is nearly 

(A) 10° (В) 10° 

(C) 102 (D) 10° 
16. The mass of deuterium, 1Н? that would be needed to generate 1 kWh 

(A) 3.7 kg (B) 3.7g 

(C) 3.7 x 10? kg (D) 3.7 x 10° kg 

Paragraph for Questions 17 & 18 

A man of mass 50 kg is running on a plank of mass 150 kg 
with speed of 8 m/s relative to plank as shown in the figure. | 
(both were initially at rest and the velocity of man with respect 4— () 
to ground any how remains constant). Plank is placed on iD 
smooth horizontal surface. The man, while running whistles н-0 
with frequency fo. A detector (D) is placed on plank detects ----- Шш. 


frequency. The man jumps off with same velocity (with respect 
to ground) from point d and slides on the smooth horizontal 
surface [Assume coefficient of friction between man and 
horizontal is zero]. The speed of sound in still medium is 

330 m/s. Answer following questions on the basis of above 


situations. 

17. The frequency of sound detected by detector D, before man jumps off the plank is: 
(А) 2321, в) 355, 
(C) 221, (0) 22, 

18. The frequency of sound detected by detector D, after man jumps off the plank is: 
25-01 в) 551, 
(с) 2281, (0) Sof 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


To a man walking at the rate of 3 km/h the rain appears to fall vertically. When he increases his 
speed to 6 km/h it appears to meet him at an angle of 45? with vertical. The speed of rain is 


пу2 кт / hr. Va, = Vk — Vy Find the value of n. 


A wedge of mass ms is placed оп a smooth horizontal 
surface. Blocks of mass т; and т» are placed on the 
smooth inclined faces of m3. Angles of inclination are as 
shown. It is found that m3 does not move. Find ratio of 
тә/тп1. 


A flat car of mass 50 kg starts moving to the right 
due to a constant force 100 N as shown in figure. S 
and spills on the flat car from a stationary hopper. 
The velocity of loading is constant and equal to 1 
kg/s. The velocity of the car after 10 seconds. Is 
100/n. Find n. 


For the circuit arrangement shown in the figure, find 600 
the potential difference (in V) across C; in the steady 
state condition. WWW 


C= 20uF == 300 = C2= 104 
LOW, 


A charged particle is projected in a magnetic field B = (3i + 4j) x 10? T. The acceleration of the 


particle is found to be à — Ši + yj ) m/s’. Find the value of y. 
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Chemistry PART - II 


SECTION – A 


Straight Objective Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONLY ONE option is correct. 


1. 


Which of the following is true for hydroxyl amine? 

(A) More basic than ammonia. 

(B) Disproportionates slowly in acidic solution producing N20 and NH}. 

(C) Disproportionates rapidly in acidic solution producing № and МН}. 

(D) Reacts with 2-methyl cyclohexanone to give cyclic amide of caproic acid. 


The molecule of P4Ss contains: 

(A) 4 px - dx phosphorus — sulphur bonds. 

(B) P —S -P linkages. 

(C) Three phosphorus are tetrahedral unit and one phosphorus as pyramidal unit. 
(D) Has 4 P = S bonds. 


How many moles of HSCN will react with iodine, so that the produced F will react with neutral 
10 ml of 0.2 M KMnO;? 

(A) 0.16 x 107 (В) 1.6 x 107 

(C) 1.2 x 107 (D) 0.12 x 10? 
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=o ?(А)&(В) 


С,Н,СНО/ ОН” 


(C) dug?) 


Major 


The structure of compound (C) and has many enantiomeric pairs are possible for (D)? 


A) НЫС OH B О 
(А) НС (В) à 
9 OH 
22 ‚2 
СвН5 
(С) HsCg OH (D) C6H5 
OCH, 
OH : 
‚ 1 
5. CoCl gives a buff coloured precipitate with KCN, but with excess of KCN, the precipitate 
dissolves due to the formation of: 
(А) Co(CN); (В) K4[Co(CN)s] 
(C) K3[Co(CN)g] (D) K4[Co(CN)4Cl? 
6. The emf of the following cell is — 0.46 V. 
Pt(H2), HSO; (0.4 М),502 (6.4х10% М) || Zn* (0.3M)| Zn. If ES... = 0.76 V, calculate pK, of 


HSO,, i.e. for equilibrium 
HSO; ——H' + 802 


(A) 7.13 (B) 6.13 
(C) 8 (D) 5.13 
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7 О 
1 
С 
Е р MeOH >(A) РС >(В) MeNH, >(С) 
С 
1 
О 
The product С is: 
(A) О (В) О 
мн; NH; 
CI ONH, 
О О 
(С) Ї (D) | 
ММе NH 
О О 


The ratio of masses of photons corresponding to transition with shortest wavelength of Lymann 
series of H-atom and lowest frequency of Paschen series of Не” ion are: 

(A) 7:36 (B) 5:9 

(C) 9:5 (D) 36:7 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. 


10. 


11. 


12. 


Which of the following statements are not correct? 
(1) From a mixed precipitate of AgCI апа Agl, ammonia solution only dissolves AgCI. 


(2) B(OH), + NaOH=—=NaBO, -Ма| B(OH), |--H,O can be made to proceed forward by 


addition of trans-diol. 
(3) On passing H2S gas in 11 group sometimes the solution turns milky indicating the presence of 
reducing agent. 
(4) CuSO, decolourises on addition of excess KCN, due to the formation of [Cu(CN),]”. 
(A) 1 is correct (B) 2 is incorrect 
(C) 3 is incorrect (D) 4 is correct 


The reaction given below shows the enthalpy change for the chemical reactants between М2, Oz, 
NO and NO; (taking the given data into account). 


N, (9)+ O,(g)——>2NO(g) AH=110 kJ/mol 
2NO(g)+ O,(g)——>2NO,(g) АН--200 kJ/mol 


Select the correct statements: 

(A) The standard heat of formation of МО, is 90 kJ mol”. 
(B) The oxidation reaction from М; to NO; is exothermic. 
(C) The standard heat of formation of NO is — 55 kJ тог. 
(О) The oxidation reaction of NO to МО» is endothermic. 


Which of the following is correct order of basic strength: 

(А) BuNH, <Bu,NH <Ви-М, order of basic strength having chlorobenzene as solvent. 

(В) т-МеОС,Н,АН, « o - MeOCH,NH, <p—MeOC,H,NH, order of basic strength in gaseous 
phase. 


= М-- 
o O Om O 
Pyrimidine 
(D) is > (CH3CH35)2NH 


Pyrrolidine 


Which of the following are correct statements: 

(A) Entropy of system increases when an ideal gas is expanded isothermally. 

(B) Gas with higher y has high magnitude of slope in a P(y-axis) v/s V(x — axis) curve. 

(C) Final temperature in reversible adiabatic expansion is lesser than in irreversible adiabatic 
expansion. 

(D) Vapourisation at boiling point, AG « 0. 
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Comprehension Type 


This section contains 3 paragraphs each describing theory, experiment, data etc. Six questions relate to 
three paragraphs with two questions on each paragraph. Each question of a paragraph has only one 
correct answers among the four choices (A), (B), (C) and (D). 


Paragraph for Question Nos. 13 to 14 


Chlorine on reaction with compound (X) in basic medium, according to the given equation: 
IO; «ХОН + СІ, —> (A) + yH,O + zCI- 


Compound (A) on heating in acidic medium (A)—472— (B) —9 5 (C) 


-4H,0 


13. Identify the compound (C)? 


(А) 1:03 (В) 1; 
(С) 1,07 (D) 105 

14. The stoichiometric coefficient іп the above (х), (у), (2) respectively аге: 
(A) 6, 3, 2 (B) 5, 4, 1 
(С) 3,4, 2 (D) 6, 2,3 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 15 to 16 


ame) нот E= =C] 
О 
О 
15. The structure of compound (А) апа (В) respectively are: 
(A) OH 
HO 
OH 
OH D o 
О 
(В) О 
27 он 
ОН 
OH 
(С) 20 
OH 
(D) О 
2 он 
ES ts 
OH 
16. Which of the following statement is correct for compound (C)? 
(A) 
| О 
(C) is and is optically active. 
(B) 
: О 
(С) is and is optically inactive. 
(C) 
(C)is шл- Ж shows geometrical isomerism. 
(D 


) 
(с) is N” d shows no geometrical isomerism. 
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Paragraph for Question Nos. 17 to 18 


The vapour density of equilibrium mixture for 
N,O, (g) ——2NO,(g) is 28.75 at 1 atm. 
This mixture is allowed to diffuse out pressure for 10 seconds. 


17. Calculate the respective mole fraction of the two gases in N20, and МО, in the effusing out 
mixture? 
(А) Xy,o, =0.188, Xy, = 0.812 (B) Х,:, 20.812, X, 5, =0.188 
(C) Xo, 20.212, Хо, = 0.788 (D) Xyo, 20.788, X4, =0.212 
18. Calculate new Kp of reaction? 
(A) 1.875 (B) 2.2 
(C) 1.42 (D) 2.8 
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SECTION - C 
Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. How many halogen atoms are bridging in Ав,СІ2 ? 
2. 
SESS 
| ЫН see, (B) 
ArO О 
О 
The number of stereoisomer possible for the compound (В) are: 
3. The total number of tetrahedral units in the monomers of Buna-N? 
4. While studying the decomposition of gaseous compound it is observed that a plot of logarithm of 


its partial pressure versus time is linear. What is the order of decomposition? 


5. In the sodium chloride structure each Ма” is surrounded by = next nearest Ма” ions. What is 


the value of x? 
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Mathematics PART - Ш 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


If [xo +x? «x + 1] = [х +x + 1] + х, (where [.] denote the greatest integer function), then number 
of solutions of the equation log |[x]| = 2 —|[x]| is 

(A) 1 0 

(C) 3 (D)2 


A is a set containing 7 elements and a subset A, of A is chosen. Then set A is reconstructed by 
replacing the elements of A4. Now another subset А; of A is chosen. In this way 4 subsets Aj, А», 
Аз, A4 are formed. The number of ways of choosing A4, Az, Аз, A4 so that these subsets are pair 
wise disjoint, is 

(A) 5” (B) 7° 

(C) 4' (D) 840 


Let Co, C4, C2 ....., С, be the binomial co-efficient in the expansion of (1 + x)", n e М. 


2 3 n+1 
If S, = 200 ge C, ко АКТ £c em n : + : , then the value of За is 
2 6 12 (n+1)(n+2) п+1 2(n+1)(n+2) 56 

7 
A) 7 В) — 
(A) ( ) 6 
7 7 
С) – р) — 
( E ( ^5 
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4. The number of complex numbers satisfying the conditions Bi =1, |z| = 1 and 
2 2 


(А) 1 (В) 2 
(С)4 (D)8 
5. d el ы 71 is equal to 
2 24 4 
0 0 
(A) Зоог cot 0 (B) ool —cotd 
(C) 1 cot. — coto (D) cot? -4cote 
4 4 4 
6. Equation of the parabola with latus rectum 242 units and axis as the line x — y = 0 and tangent at 
the vertex as x + y = 1, is (origin lies outside parabola) 
(A) x? + y? — 2xy + 4х + 4y + 4-0 (B) x? + y? - 2xy + 8x + By-8 = 0 
(С) x? + y* — 2xy – 4x – 4у+4= 0 (D) х2 + y – 2ху - 2x -2y + 2=0 
7. If the circles x” + y? + (3 + sin В)х + (2 cos a)y = 0 and x’ + y? + (2 cos о)х + 2cy = 0 touch each 
other then the maximum value of ‘c’ is 
1 
A) = B) 1 
(A) 5 (B) 
3 
C) = 0) 2 
() 5 (0) 
8. If f be a continuous function оп [0, 1], differentiable іп (0, 1) such that f(1) = 0, then exists some 
с є (0, 1] such that 
(A) cf'(c) – f(c) = 0 (B) f'(c) + сс) = 0 
(С) (с) – cf(c) = 0 (D) cf'(c) + f(c) = 0 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct 


10. 


11. 


12. 


5x+1 if x<2 


Let f(x) 541 
10) 1(6-1-1) 4 if x>2 


0 


then 

(A) f(x) is continuous but not differentiable at x = 2 

(B) f(x) is not continuous at x = 2 

(С) f(x) is differentiable everywhere, V x е (2, о) 

(D) the right hand derivative of f(x) at x = 3 does not exist 

Let a=i+j+k, Б-і-|-К,ахб-Б-да and 8.6-1 then which of following is true 
ос 8 2 

A) labci--— Бул,--< 

(A) [à b c] 5 (В) 3 

> 7 1 
C) labc]=-— D) A=-— 
(с) [абс] 7 (0) 3 


A right angle triangle ABC, right angle at A is inscribed in hyperbola xy 7 c? (c » 0) such that 


slope of BC is 2. If distance of point A from centre of xy = с? is 110, then which of the following 
is/are correct for xy = c? 

(A) the value of c is 2 

(B) the value of c is 4 


(C) the equation of normal at point A can be y = 2x — 3/2 
(D) the equation of normal at point A can be y = 3x + 84/2 


For the equation рд – а| = сов”! cos х to be inconsistent, the value of ‘a’ can be 
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Comprehension Type 


This section contains 3 paragraphs each describing theory, experiment, data etc. Six questions relate to 
three paragraphs with two questions on each paragraph. Each question of a paragraph has only one 
correct answers among the four choices (A), (B), (C) and (D). 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
2 2 


Consider three points A, B and C lying on S ded (a > b) such that origin is a point interior to the 
a 


b? 
AABC. Lines through A, B, C are drawn perpendicular to major axis to cut circle x? + у? -a atP,Q,R 
respectively such that P, Q, R are on same side w.r.t major axis as that of A, B, C respectively 


13. If APQR is equilateral then area of AABC is 


(A) У op (B) З, op 
4 4 
(C) эз (О) none of these 


14. Let APQR is not necessarily equilateral, A and B lies in first quadrant such that slopes of OA and 
OB are т, and m; respectively, where O is the origin. If the area of sector OAB of ellipse is given 


by Tabo then 0 is equal to 


ab(m,-m = 
(А) tan SD) (B) гааг | "12 

b? +a°mm, 1« mam; 
reet ab(m, -m;) TIME ab(m, + m;) 
(СУЛАЛТ T ERE. (D) 2-2 

а +b*mm, a^ —b*m,m, 


Space for rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


21 AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 

Consider а AABC with AB = c, BC = a and CA = b. Internal and external bisectors of С intersect АВ and 
AB produced respectively at L and M, such that CL = CM. AD is a diameter of circum-circle of AABC. The 
radius of circum-circle is R 


15. 


16. 


The value of a? + b? is 


(A) R (B) 2R? 

(C) ЗВ? (D) 4R? 

Which of the following is incorrect? 

(A)DC=a (B) ZBAC = ZCAD 

(С) ZADC = ZCBM (D) ZBAC = 22 , where Ө = Z АСВ 


Paragraph for Question Nos. 17 to 18 


Read the following write up carefully and answer the following questions: 


(where [.] denotes the greatest integer function) then 


17. 


18. 


Leta=oa,b=a+1andc=a+f+ 1 then number of numbers out of first 1000 natural numbers 
which are divisible by a, bor cis 

(A) 764 (B) 867 

(C) 734 (D) none of these 


Leta- о, р= а + 1, с= а + В + 1 апаа = 3f + 1. The number of divisors of the number 


a^ . b^. c^. d? which are of the form 4n + 1, п є Nis equal to 
(A) 24 (B) 48 
(C) 96 (D) none of these 
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SECTION - C 
Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Let f : R 5 R defined as f(x) = x? +x + 1, 1 «x < 2. The graph of y = g(x) is the reflection of graph 
of y = f(x) through the line y = x. If the domain of g(x) is [a, b], then |a — b| is 


2. In a paper of mathematics there are 5 questions, such that the sum of the marks is 30 and the 
marks for any question is not less than 2 and not more than 8 (only integer marks are awarded). If 
the number of ways in which the marks can be awarded is ABC, where A, B, C e N and A, B, 
C < 9. Then value of A+ B-Cis 


2 
3. If f: [0, 2] > R, f(x) = Vx? -2-24х7-1 cx? 110-64»? +1 then [f(x)dx is equal to 
0 


4. The plane PEE E intersect x-axis, у-ахіз, 2-ахіз at А, B, C respectively. If the distance 


between origin and orthocentre of AABC is equal to k then the value of 7k is equal to 


5. The value of 


. (Asin? xcosx-cosx-sinx ||. 
lim is equal to 
X Ш 


sinx + COS X 
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FIITJEE JEE(Advanced)-2015 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST- V 
(Paper-1) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 
л А B B 
5, А C A 
5, р В C 
" B A D 
E A B C 
" B A C 
7 A C B 
б C A D 
т A,C В, С А, C 
NN A,D В,С A,D 
14 22 A, B, C, D А,С 
m A, B, D А,В,С C, D 
13 C D B 
14. © 5 А 
15. В е Р 
16. 5 A 5 
17. А А 6 
18 с B B 
1. 3 2 8 
z 2 4 4 
3, 6 0 4 
4. 6 1 6 
5. е 4 1 
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Physics PART - | 
SECTION – A 
1 Voy = ALT БЭ. -Am/s 
m, +m, 
At maximum extension both blocks will move in same direction with Vc now use energy у 
conservation. 
2 
Z. ДЕ) а, 
2 12 2 
Е-М-Ма 
N= Ma, N 
(ме ШИГ 
2 12 ' 
Acceleration of hinge O ыг 
4 ГА F 
= a-—a=a,+—a, 
2 2 
=> М,--Ғ/4->а- 5F/4M and о = 9Ғ/2М/ 
5 | L | F > 
> a, =| а-а fi =-—i 
2 M 
3. y = yo sin kxcosot and FL 
4. Е n (T, - T;) — equation of heat flow through the box. 
5: Just after collision. 
o(a+b)+v _ 
ис050 zi u sind о 
т, (v - ucos0)(a b) = т, Euge o v | 
12 —o 
2 
6. Хүү, = constant 
2 2C 
7. Using COM; 
VCOSO = u 5110 
2v sin0 
and e 159509) 55:86 


ис050 
=> 2tan?0 < 1 


= tand < 1/2 = 0 < tan" (5) 


42 


8. Power factor = Vrms Іһмѕ COS ф 
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For maxima y = ve for minima y = (2-1) 8 


у- Asin (wt -kx) Y = Аосов(о4-Кх) 
C 


medium ^ 


Isothermal PV = constant adiabatic РУ” = constant 


һу = ф+е\, 


E = Amc? 


_С+М 


f= 
CFV; ” 


SECTION - C 
342 km/hr 
The centre of mass of system will not move horizontally. 


dM 
F = Ukei — 
Rel dt 


In steady state the current in branch containing capacitor will become zero. 


F=q/E+VxB] 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-V-(Paper-1)—PCM(Sol)-JEE(Advanced)/15 


Chemistry PART - II 
SECTION - A 
1. [\ңон-н| — Ко + 2NH, «2H «ao 
2. S 
| 
Р 


Has З pr-dr P-S bond 
Has 3 P=S bonds 

Has 3 tetrahedral units of P 
Has 6 P — S- P linkages. 


3. KI + 2KMnO, +H,O——>kIO, + 2KOH+MnO, 


(п, = 6) (п; = 3) 
Moles of KI x 62 3x 0.2 x 10 x 10? 
Moles of KI = 10? = 1 milli mole = x 


5-С-М- |, +H* — 802 «-HCN-«F +H,O 
To produce 10? moles Г, 


Moles of SCNx6 - 10? 


2 10° E 
Moles DN ces =e .6x10~ moles 


4. O—CH3 
CY H + CH,OH 


OH 
(Tautomerises) | 
Н5Св—С Н 
229 ps 
C,H, -CHO 
бёр 
А 2 
(А) үн, | OH 
nd 
HsCg—C—H 


2 enantiomeric pairs possible for (D). 
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CoCl, + 2KCN——>Co(CN), 4 +2KCI 
Buff coloured 
Co(CN), + 4KCN——>K, | Co(CN), | 


Half cell Reaction E° 
L.H.S. Н, —— —32H' -2e* Е. =0.00 V 
R.H.S.  Zn* +2e° — Zn E° =0.76 V 


red 


Net 2 zn” +H, —— Zn + 2H', E2, = 0.76 V 


cell 


16 0.0591 


og K 
[m^] on 
Ec эн Есі TE 288 log К 
2 
lo H* 
0.46 = 0.76 0591/09 [H | 
2 0.3 
Н |-4.60х10%М 
> HSO; = Н" + 1502 
0.4M 4.6x10° 6.4x10° 
H |[ SO2 E 5 
a 1 22 | 46x10 RE ARIO 222204 
HSO, 0.4 
pK, = 7.13 
| Ї ( | о 
8.22 T я | 
MeOH е ва Ме 5 OMe 
| OH 9 " шини MES NMe 
f | NHMe 
| 
Ó 
О 5 1 | 


1 
1 


Shortest à of Lyman series (оо — 1) for H-atom : -84| 
1 


(2) B(OH), +NaOH=—=NaBO, -Ма| B(OH), |--Н,О can be made to proceed forward by 


adding cis-diol to stabilization by chelation. 
(3) The solution turning milky on passing H2S through group II solution indicates the presence of 
oxidizing agent where H5S is oxidised to 8O;. 


(A) The heat of formation for NO; is calculated as — 45 kJ тог. 


(B) For reaction М, +20, ——>2NO,, AH =—310 kJ/mole. i.e. it is exothermic. 
1 


(C) SN, +30, “МО, AH? = —55 kJ/mol 


(D) NO. 70, —»NO,, AH? --100 kJ/mol, it is exothermic. 
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11. (A) No H-bonding can occur in chlorobenzene, so +1 effect increases acidic strength. 
(B) Due to both steric and polar effect has no ortho effect is observed in case of о-МеОС,Н, МН-. 
MeOCgHsNH>. 
р-МеОС,Н,МН: » о-МеОС,Н. МН: » т-МеОС,Н МЧН: 
pK, = 5.24 (pK, = 4.45) (pK, = 4.2) 
= DEN 
N > NH3 > N 
с) М? C 27 wy 
pK, = 5.25 pK, = 4.63 pK, = 1.3 
NH 
> (CH34CH2)2NH 
(9) Pyrrolidine 


(pKa = 11.27) (pKa = 10.98) 


12. (A) is correct, AS ys = пипа ‚М> V4. 
1 
“ AS ys = +уе 
(В) PV’ = constant, as y is high, slope is higher. 
(D) At boiling point, the process is at equilibrium ~. AG- 0. 


14. X=6,y=3,z=2 
Solution for the Q. No. 13 & 14. 
lO; +6OH + СІ, —10 + ЗН,О + 2CI- 
> 108 —" >H,10, 
200°C 


=> 2940, — 5 2HIO, —©°—›1,О,. 


17. V. D. = 28.75 


D-d 
a= (п-1уа -0.6 
NO, <= 2МО, 
At equilibrium: (1—0.6) 1.2 
=0.4 
Ро, 04 
Po, 12 


If moles of N20, escaping out is x, then for NO» it is (1 – x) 


| х | 04 (46 x -0.188 
1-x) 12/92 


у =0.188, X у = 0.812 


NO,(escaping out 


N;O, (escaping out 


(4) 
шы С 
180 Қалыс 162129 


-. Kp does not change. 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


3. 


AITS-FT-V-(Paper-1) -PCM(Sol)-JEE(Advanced)/15 


SECTION - C 
СІ СІ 
Me le a 
5 
25 | 24 a 
сі СІ 
СІ 
| ECN , LY 
O H aet reagent) 
ArO О 
сү in 
О 
bf 
CN CN 


nCH, = CH- СН = СН, +nCH, = CH —Seemerseton. y р сн, CH« CH- CH, - CH, - CH i 
n 
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Mathematics PART - III 
SECTION - A 
1. If [xo + x^ +x + 1] = [х x^ 1] +x, then x is integer 


> 109 |[x]| = 2 — |[x]| has same solutions as log |x| = 2 — |х|, x is integer 
= No integral solution — 0 


2. Each element has 5 choices, as it may be іп any one of Aj, A», As, A4 or may not be in any one 
— Тһе required number of ways = 5” 


3 (1 + x) = Co + Сух + Cx? ..... Сух" 
па 2 3 п+1 
ин ie e ко. 
п +1 2 3 n+1 
(1 x)"* x 1 Cox? Cx? Cx 
> Е irs ea 
(n 1) (n 2) (п +1) (n^ 1) (n4 2) 2.4 32 (n^ 1) (n4 2) 
n+2 . 2 : 3 7 п-2 
Put x = 2, we get el РЕ ied ped Сон Саа 
(n+1)(n+2) (n+1) 2.1 2.3 (n+1)(n+2) 
6-2, 1:2? | жаа eee a ЕҚ 1 _ ore 
2 2:22 083 (n+1)(n+2) п-1 2(n+1)(n+2) 2(n+1)(n+2) 
gn? 
S = 
SEV 2 (n 1) (n4 2) 
S, 3?*x2x7x8 7 
He Е _ 
5, 2х8х9х3% 3 
4. It is given that [z| = 1 
z = cos 0 + i sin Ө (let), Ө е (0, 2л) 
Now, Bi = 1 gives 2 |соѕ 20| = 1 
2 
PET eee 
2 2 
n 5л Тл 11л л 2л 4л 5л. 
= Ө = i.e. 8 values 


6 26" 5 574 8 d 4 


5. As cot 0 — tan 0 = 2 cot 20 
=> tan 0 = cot Ө — 2 cot 20 


EL REUS cot 0 
2 2 4 4 4 4 


6. Latus rectum, 4a = 2/2 


Axis =х-у= 0 
As origin lies outside the parabola 
= Focus = (1, 1), Directrix = x + y = 0 
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x+y 


= Equation of parabola is 


= x! + у? — 2ху - Ax – 4y 420 


Tangent at (0, O) will be same 

(3 + sin B)x + (2 cos a)y = 0 and 2 cos a x + 2cy = 0 are same 
_ 2cos* a 
“3-р 


=> Cmax = 1 where sin p = —1 and a = 0 


Consider g(x) = xf(x) 

g is continuous оп (0, 1] and differentiable on (0, 1) 
> 1) = 0 > g(0) = 0 = 9(1) 

By Rolles’ Theorem g'(c) = 0 some for c e (0, 1) 
=> cf'(c) + f(c) = 0 


At x = 2, RHD = 5 + |1 -x| = 5 + 1 = 6 whereas LHD = 5 


Let the coordinates of point A are (ct, c/t) 
So, the slope of normal at A will be t*. 
And normal will be parallel to BC. 


So, t will be + V2 > c= + 2. 


‘a’ must be negative and x^ — a = x should have no solution 


Мон,0<0-1%4а<0-а<-1 


0 
_ ABC b 
APQR a 
=> ААВС = D 843 2 3,3. 
a 4 4 


am, 


Slope of OP and OQ will be 2 and : respectively 
a 
UL -m,) ab(m, -m;) 
If ZPOQ = Ө than tan Ө = |>—_,—__ = [2-——5 
4 b^ +аёт;т, 
+ pz mo 
2 
Now, area of sector OPQ of circle x? + у? = а? = DO - тае 
TU 
ab(m,-m 
Area of sector OAB = 238 D) - 1 abo where Ө = tan"! sum m 
a\2 2 b^ +a*m,m, 
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15.-16. 


17.-18. 


17. 


18. 


ч ZLCM = 90? and CL = СМ 

ZCLM = ZCML = 4 

Let ZACB = 20 

= ZLAC = 2 and ZLCB = Zo 
By sine Rule in AABC 


a? + b? = 4R? sim (2-0) esi (220 | 
4 4 
а? + b? = 4R? (sn: E -) + cos? Н ) = 4R? 


Let ZADC = а => ZABC = nr - a > ZCBM=a 


= gag 
4 


v ZCAD= 2-а- 2-9 
“Ий 


2 ZBAC = “САР = BC = CD 


к(к-1) k(k +1) 
We want to have a, = k if <n 


k(k 
w nis an integer, this is equivalent to 


= k+l ас aka t 
4 4 


— k-; «Am «кк э кето «к 


Непсе, а, =| von+ 3] эо-2-0 


Now, a= 2,6 = 3, с= 5 
Let A = number of numbers which аге divisible by 2 
B = number of numbers which are divisible by 3 
C = number of numbers which are divisible by 5 
Required пипрег:А4«ВФС-АсВ-ВсС-СсА4ААСВОС 


= EJ ES ES ES ES E ES 
- t + + + = 734 
2 3 5 6 15 10 30 
a=2,b=3,c=5,d=/7 
Hence, the given number is 25.35.53.73 
Ап + 1 is odd number therefore the factor 2 will not occur in divisor. З and 7 are of 4n + З form, 
odd powers of 3 and 7 will be of 4n + 3 form and even powers will be 4n + 1 form 
5 is 4n + 1 form and any power of 5 will be of 4n + 1 form 
2. Number of divisors of 4n + 1 type 


= number of terms in the product (1 + 3? + 3°)(1 + 5 + 5° + 5°)(1 + 7?) 
+ number of terms in the product (3 + 3? + 3°)(1+5+5° + 5°)(7+7°) = 48 
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SECTION - C 
As g(x) is inverse of f(x) 
— Domain of g(x) is range of f(x) 
>a=3,b=11 


Required number of ways = co-efficient of х? in (х2 + х? + x^ + x? + xê + x’ + x5 


co-efficient of x?? in 
1-x 

co-efficient оѓ х20 in (1 — x’)°(1 — x)? 

СБ О + 10'°Св = 826 

>A=8,B=2,C=6 

А-В-0-4 


TENE (езт) = We +1 Ни +1 -3 


For x є [0, 2] 1 < x? «1«3 
=> f(x) = 2 


ҚА ШІ -4 


Orthocentre is foot of perpendicular drawn from origin on the plane 
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FIITJEE JEE (Advanced), 2015 
FULL TEST - V 


Paper 2 


Time Allotted: 3 Hours Maximum Marks: 234 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Рагі-ШІ is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and - 1 mark for wrong answer. 


Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 
Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries *4 marks for correct answer. There is no negative marking. 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h=6.6x10™ J-s 
Charge of electron e= 16x10 °C 
Mass of electron me = 9.1 x 10°" kg 


Permittivity of free space £o = 8.85 х 10 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог! 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal К тог” 

Avogadro's Number Na 6.023 x 10? 

Planck's constant h 6.625 x 10: J.s 

6.625 х 10” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 107’ kg 

1 еу = 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, 2п=65.4, As=75, Вг-80, Ag=108, 
Sn=118.7, І-127, Хе=131, Ba=137, Pb=207, U=238. 
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Physics PART -I 
SECTION- A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


' {гот 
1, A particle of mass 1 kg and charge 116 is projected "e 
3 infinity — — 
towards a non-conducting fixed spherical shell having 0.5mm 


same charge uniformly distributed on its surface. Find <------7-------- 
minimum initial velocity of projection required by the 
particle, if it just grazes the shell : 


2 2 
(A) [emis (B) 2 mis 


(C) =m/s (D) None of these 


2. High-Quality camera lenses are coated to prevent reflection. A lens has an optical index of 
refraction 1.72 and a coating with an optical index of refraction of 1.31. For near-normal 
incidence, the minimum thickness of the coating to prevent reflection for wavelength of 5.3 x 10^ 


m is: 
(A) 0.75 um (B) 0.2 um 
(C) 0.1 um (D) 1.75 um 
3. In the diagram shown, all the straight segments have resistance „Т-А 
‘R’. The equivalent resistance between the upper dot (А) and lower N 7^ 
dot (B) is 
3R 
(A) rs (B) R 
R 2R <N [Su 
EE AC prose p 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


AITS-FT-V-(Paper-2)-PCM-JEE(Advanced)/15 


4. Two rods each of length 6L carry charge Q are placed Q, 6L Р 
as shown in figure. Find magnitude of electric field at — ” Ме«хххАХХАААХХХМ2)-----000 E 
point P, which is at a distance of 5L from centre of 60° > 
each rod. P. 

д) 1 Ма "n 
64 ne, M Q, 6L 74 
Ее! 
(В) 5 
4тєє L 2 
1 Q 
2лєє 1? 
3Q 
(D) 5 
Srel 
5. A particle moves along x-axis following the relation px? - qv? =r, where р, q, г are positive 


constants. x is co-ordinate of the particle and v is the instantaneous speed. Find the time interval 
between two consecutive instants, when particle is at rest. 


(A) zs (B) ШЕ 
р р 


(С) «P (D) 2x. |Р 
q q 
! in charge , ,. ee Ч : : 
6. A charged particle of specific charge | ——— | ‘a’ is released from origin at t = 0 with velocity 
mass 
у =v, (i+) іп uniform magnetic field B =B,i. Then co-ordinates of the particle at 
{= —— willbe: 
Boa 


2 % У2м, E 2 Vo 2 


28,07 aB,’ Boa “2Ваг 
(yg, s @у| оз 
Boo 2В;о Boa Boa 


Space for Rough work 
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A resistor ‘R’ is connected across a source of emf ‘E’ and unknown internal resistance. 
Power of resistor is maximum when internal resistance is 
(A) К (B) <В 
(C)>R (D) zero 


A child loves to watch as you fill a transparent plastic bottle with shampoo. Horizontal 
cross-sections of the bottle are circles with varying diameters. You pour in shampoo with 
constant volume flow rate 16.5 cm?/s. At what rate is its level in the bottle rising at a point where 
diameter of the bottle is 6.30 cm. Calculate keeping significant figures in view. 

(A) 0.063 cm/s (B) 0.63/cm/s 

(C) 0.529 cm/s (D) 0.5291 cm/s 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


9. 


A boy in the elevator with open roof shoots a bullet in vertical upward direction from а height of 
1.5 above the floor of the elevator. The initial soeed of the bullet with respect to elevator is 15 
m/s. The bullet strikes the floor after 2 seconds. Then (Assuming g = 10 m/s^) 

(A) Lift is moving with constant speed 

(B) Lift is moving with upward acceleration of 5.75 m/s? 

(C) Lift is moving with downward acceleration of 5.75 m/s? 

(D) Distance travelled by bullet during its flight can not be calculated from the given data. 


Space for Rough work 
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10. An idealized diesel engine operates іп a cycle known as air P 
standard diesel cycle as shown. Fuel is sprayed into the 
cylinder at the point of maximum compression, B. 
Combustion occurs during expansion BC. 

(A) Heat is absorbed during process BC. 
(B) Heat is released during process DA. 
(C) Heat is absorbed during process CD. 


B.C Adiabotic 
Process 


(D) Efficiency of the cycle is ach Rd 
YA Tc = Tg 


11. Consider a non-conducting ring of radius 'a' in x-y plane. The 
two semi-circular portions have linear charge densities + A 
and — à as shown. Then : 


(A) Dipole moment of the ring is -(2431 + 2jJxa 
(B) Dipole moment of the ring is -(2і + 2.3 1.а” 


(C) Electric field at the center of the ring is 


(81-) 


ne, а 


(D) Electric field at the center of the ring is 2 i (i+ 431) 


TE, a 
12. Two plates, each of one side area ‘A’ are kept at a О, о; 
separation ‘d’. They have charge Q; апа О» and 
uniform electric field E exist in the region as _ 4 
shown. Then E 
(A) Charge on surface (1) is Sie Oe -А є, Е 
- --- 
(В) Field inside the gap is E + Sus. 
2А є, 1 2 3 4 
(C) Field outside the gap is E : а * 


(D) Field on either side of the plates is identical 


Space for Rough work 
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Comprehension Type 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate 
to the three paragraphs with two questions on each paragraph. Each question has only one correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Questions 13 & 14 


Two astronauts, each having a mass ‘M’ are connected by a rope of length ‘d’ having negligible mass. 
They are isolated in space, orbiting their center of mass at speed ‘v’. Treat astronauts as particles. By 


pulling the rope, one astronaut shortens the distance between them to ne 


13. Calculate work done by the astronaut in shortening the rope : 
(А) 2Mv? (B) 3Mv2 
(C) Mv? (D) zero 
14. Physical quantity that will remain conserved during the process of pulling in rope. 


(A) Speed of astronauts 

(B) Energy of the system 

(C) Angular speed of astronauts about COM 
(D) Angular Momentum 


Space for Rough work 
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Paragraph for Questions 15 & 16 


A parallel plate capacitor has plate area ‘A’ and plate separation ‘d’. A dielectric medium of volume A 


and dielectric constant 'K' is available. To use it in the capacitor, two alternative methods are available as 
shown : 


«—— d— 
(1) (2) 
d 
т 
15. Capacitance in case (1) is X, ut Then х; is 
K 2K 
A) — Bj. == 
E = 
ЗК +1 2K 
С р) Æ 
(C) ж (0) К +1 
: І 1 є, A : 
16. Capacitance is case (2) is x, . Then x; is 
дог шин 
4 К-1 4 К 
(с) “KK о) 5,531 
4 3 3 2 
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Paragraph for Questions 17 & 18 


In the set-up shown ‘E’ is unknown emf with internal resistance ‘r’. AB is a E r 
uniform potentiometer wire, 11m long and resistance 10m *. When AJ = 
1m, current through galvanometer is 2.4 A when AJ = 10m, current J 
A B 
through galvanometer is Ža, in the opposite direction as in previous 
case. Galvanometer has negligible resistance. | rw 
Ео-12У 10 
г-0о 


17. The value of E is 


(A) 4V (B) 6V 

(C) 8V (D) 10 V 
18. The vale of r is 

(A) 10 (B) 20 

(C) 2.50 (D) 40 
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SECTION - C 
Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Ball A is at rest somewhere on a smooth billiards table F = з) A 2 
An identical ball B moving with velocity 2 ms", collides with a 
elastically. After И sec both the balls simultaneously fall into 2 
pockets marked 1 and 2. Find area of the table in m’. 5 2 
[AM o oA) 


€—— p — 


2. A hydrogen atom in excited state n reaches the ground state by emitting three photons of 
frequency in ratio 5 : 72 : 243. Wavelength corresponding to one of the transitions belongs to 
visible region. Find the value of 'n'. 


3. A and B are thin lenses. 1, 2 and 3 are representative A 28 3 
wave fronts of incident and refracted monochromatic 
light with distances from the lenses as shown. The 
radii of curvature of wave fronts 2 and 3 are 4m and 
7m respectively. Find the focal length (modulus value) 


of lens B in meter. 1m 1m 
1 
«—— 2m> 
4. A particle is taken to a height K times radius of Earth, above the surface of earth and projected at 


an angle of 30° to the vertical. During its subsequent motion, it just grazes the surface of earth 
with a velocity ue times the escape velocity from the surface of earth. Find the value of K. 


(К < 9). 


5. ABCD is a semi-circular wire carrying current in a region of uniform magnetic field. 
Arc AB = Arc BC = Arc CD. The magnitude of the force on the wire is 8 N, while magnitude of the 
force on arc AB alone is 9 N. The lines of action of these two forces include an angle of 


cos B Find the magnitude of the force (is N) on arc CD alone. 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE OR MORE is/are correct. 


1. In a rock salt crystal and fluorite structure, if atoms along the plane cutting the two opposite edges 
are removed, then the new ratio of the cations in two respective unit cells and ratio of anions in 
respective unit cells are: 


(A) 5:6/10:1 (B) 6:5/5:8 
(C) 12:5/5:8 (D) 3:4/5:4 
2. Which of the following is reducing sugar? 
(A) СН,ОН о 
T CHOH о 
HO 
OH 
OH 0 
HO OH H 
HO 
(B) СН,ОН о 
HO H 
OH 
HO 
СН,ОН 
О 


OH 
OH 


H CH4OH 


HO 


Space for Rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: wwvw.fiitjee.com 


12 
AITS-FT-V-(Paper-2)-PCM-JEE(Advanced)/15 


3. In compound (A) with molecular formula CgHgO, which responds to iodoform test? 
а i) MeMgBr H 
(А) B) теа” C=) 


(Major product) 
The structure of (D) is: 


(A) n (B) n 
буг? Ox 
(C) OH (D) OH 
pns or 
4. When copper is reacted with dil. HNO; a colourless gas is liberated. Which of the following is true 
for the gas? ү 
(A) Has 11 valence e's, where extra electron occupies an antibonding x 2p orbital. 
(B) An acid anhydride. 


) 
(C) Paramagnetic in solid state. 
(D) Has no resonance. 


5. What is the number of five membered ring in the molecule of S4N4? 
(A) 4 (B) 2 
(C) 1 (D) 5 
6. Consider the following complexes: 
() [Cr(CO),)] (I) [Cr(CO),. 4 PF3] 
If РЕ; is better л accepter than CO, what will be the order of bond length of СО in complexes (1) 
and (Il): 
(A) | > Il (B) II » 1 
(€) 151 (D) cannot be compared 
T. A compound (A) form a unstable pale blue colour solution in water. The solution decolourised Вг; 
water and an acidified solution of KMnO,. The possible compound (A) is: 
(A) HNO: (B) НМОз 
(С) М:Оз (D) Both (А) апа (С) 
8. Тһе 100 ml of 0.1 М CHCOOH (Қ, = 10?) is titrated with 0.1 M NaOH and pH is observed at 


three stages, at 298 K. 

1% step = 50 ml of 0.1 M NaOH added. 

2 step => 100 ml of 0.1 M NaOH added. 

3" step — 120 ml of 0.1 M NaOH added. 

Calculate the difference in pH between stages (I & II) and (II & III) stages. 

(A) (рН — рн) = 3.84 & (рни — рН 4.11 (B) (pH; — pHi) = 2 & (pH — pHi 5.2 
(С) (pH, — рН) = 3.84 & (рНи- pH = 3.11 (D) (pH; — pHi) = 4.2 & (рни — рН) = 3.11 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


(A) 
Which of the following are correct for compound (X)? 
(A) (X) is aromatic and a heterocyclic compound. 
(B) Compound (X) is more basic than aniline. 
(C) The reaction that occur is stereospecific. 
(D) The reaction do not follow a concerted mechanism and (X) is non-aromatic. 


10. Which of the following the first pair has less parameter in the property mentioned: 
(A) CH3NH2 or (CH3)2NH2" (Angle Н-М- Н) 
(В) РСЬЕз or PCI3F2 (Angle F — P — F) 
(С) МО‘ or NO (Bond length) 
(D) СгОз or Сг:Оз (In acidic nature) 


11. Which of the following statements are incorrect? 
(A) 1, 1, 1-trideutero - 2-propanol reacts with conc. H2SO, at high temperature to give only опе 
alkene 3,3,3- trideuteropropene. 
(B) Attack of chlorine radical on alkene is endothermic and attack of radical formed on НСІ is 
exothermic. 
(C) Rearrangement will occur in forming the major product in reaction. 


—CH, на ,Е 


H.C 
(D) Cis form of 1,3-Dimethyl cyclohexane is more stable than its trans form with respect to atleast 
one group at equatorial position. 


12. During discharging of lead storage battery, which of the following is/are true? 
(A) H2SO, is produced. (B) H20 is consumed. 
(C) PbSO, is formed at both electrodes. (D) Density of electrolytic solution increased. 
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Comprehension Type 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate 
to the three paragraphs with two questions on each paragraph. Each question has only one correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 13 to 14 


A substance ‘X’ dissociates by two parallel reactions with different Arrhenius constant (А, & А») and 
different activation energies (25 & Е,) as shown: 


ха) ое Y (8): (0) — а z (9) 


E,,=12 kcal/mol Ea, =9 kcal/mol. 


13. Temperature at which net activation energy for dissociation of X will be 10.5 kcal/mol? 
(A) 200 (B) 750 
(C) 800 (D) 1000 
14. Which of the following statements are correct with respect to major product obtained in the above 


parallel decay? 

(A) ‘Y’ will be the major product at temperature 300 K. 
(B) 2 will be the major product at temperature 800 K. 
(C) Both statements are correct. 

(D) None of the statement are correct. 
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Paragraph for Question Nos. 15 to 16 


^Y 3 мө » (А) KMnO, > (B) conc. НМОҙ > (С) 


15. 


16. 


Identify the structure of (A) & (В): 


(A) Cl 
сос! 
соон 
(В) с! с! 
COOH 
A> oa B> 
COOH 
(C) CHCI; HOOC COOH 
OMe HOOC Ome 
(D) HOOC СІ 
A СО). B> 
Cl HOOC 


How many isomers of (C) are possible and the major product is: 


(A) HOOC cl (B) COOH 
3 2 НООС 5 
ноос NO; 3, 
NO; 
(C) COCI (D) NO; 
4, XX % соон 
ON COOH 2, 


COOH 
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Paragraph for Question Nos. 17 to 18 


A metal sulphide A pee B t+ C | KCrO Green solution ы D 4 4 (burns in air to form E) 


(Colourless) (Colourless solu.) Co 
ET +B f — 5D + colourless liquid —2"" 0:80: > Blue 


С — 0 precipitate “= > clear solution. 


17. Calculate the weight of compound (A) required to produce (B), so that (B) will completely react 
with 10 ml of 0.2 M K2Cr207? 
(A) 650 mg (B) 288 mg 
(C) 583 mg (D) 458 mg 

18. Compound (C) on reaction with NH3 or NaOH forms a precipitate and with excess of reagent 
forms a clear solution of compound (Z), (Z) is? 
(A) NaAIO; (B) NasZnOz 
(С) ОЦОН), (D) [Ag(NHs)2]" 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


How many are the intensive properties? 
Density, pressure, emf, free energy, specific heat, heat capacity, specific conductance, 
resistance, pH? 


The sum of chiral centre and number of lone pair in compound (B) are: 
Me 


«У шооны >(А) HCN >(B) 
OH OH 


One mole of an ideal monoatomic gas is expanded irreversibly in two stage isothermal 
expansion: 

Stage 1. (8 bar, 4.0 litre, 300 K) 

Stage 2. (2 bar, V, litre, 300 К) 

Stage 3. (1 bar, V; litre, 300 K) 

Calculate heat absorbed by the gas in the process (in kJ) 


The sum of all sp?, sp? & sp units present in solid PCls, solid Pbrs and solid NOs are: 


How many diastereomeric pair are possible for compound [Co(en);Cl;] ? 
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Mathematics PART - Ш 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


Six different letters are placed in boxes of the given figure such that no row 
is empty. (In each box only one letter can be placed). The number of such 
arrangements is 

(A) 2920 (B) 6480 

(C) 8640 (D) 10800 


Suppose b and c are real numbers randomly chosen in the interval [0, 1]. What is the probability 
that the distance in complex plane between the two roots of the equation 22 + bz + c = 0 is not 
greater than 1? 


The equation of line which intersect each of two lines 2x + y — 1 = 0 = x— 2y + 3z and 


3x -y + z + 2 = 0, 4x + 5y -22-3- 0 апа is parallel to 1-35: і5 
(А) 4АХх%7у-62-3-0,2х-7у%42%7-0 (В) 4x %Ту-62-4-0,2х-7у%42%2-0 
(С) 4x + ту - 6z - 2 = 0,2x- Ty *4z * 5-0 (0) попе of these 


If three positive distinct real number p, q, r satisfy the condition 1 + : + : + : =0. If q=2, 
р г p-q r-q 

then minimum value of pr is 

(A) 1 (В) 2 

(C)3 (D)4 
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The value of І 


| ПЕШІ is equal to 


(A) 


Ala Nia 


(C) 


If a curve is such that line joining origin to any point P(x, y) on the curve and line parallel to 
y-axis through P are equally inclined to tangent to curve at P, then the differential equation of the 
curve is 


2 2 
dy dy (=) dy 
А) x| >] -2y 2 = В) |-2-| -2у-2-- 
2853 dx % (8) ах tey x 5 
уу ау E dy 
Chey | +2y >= Dy y[ Z] ху” 
c) (2 NEN (D) v yero 


Let f (x) = x? + 2x? — x + 1, then which of the following statement(s) is/are correct 
(A) сіп”! (sin ([«])) сов”! (cos ([e.])) = 6 - л (where a is real root of f(x) = 0 and [.] denotes the 


С.Е.) 
) f (x) = 0 has three distinct real roots 
y = f (x) is increasing function 


біп! (віп ([о])) + cos! (cos([a])) -5-2л 


(where a is real root of f(x) = 0 and [.] denotes the G.I.F.) 


Which of the following functions is an injective (one-one) function in their respective domain? 


(A) f(x) = 2x + sin 3x (B) f(x) = х: [x], (where [.] denotes the G.I.F) 
25-1 2* +1 

C) f(x) = D) f(x) = 

(C) fx) = с (D) fx) = ^ 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct 


9. 


10. 


11. 


12. 


Let point А be (1, 1) and equation of BC is (x + y — 1) + A(2x — y + 4) = 0 and area of AABC is 
maximum, then slope of the line AB and AC, may be equal to 
(Given AB = AC and BC = 2 units) 


20-48 2-45 
(А 245 -1 (В) 245 -1 
2545 2-45 
€) 24/5 +1 (B) 245 +1 


tanx  tan2x tan3x 
The value of x which satisfy the equation tan2x tan3x tanx)=0 is 
tan3x tanx tan2x 


13л 13л 
А)--- B) — 
(А) <> (в) = 
(С) - (Р) none of these 
2 2 
The co-ordinate of foci of ellipse (х-у) Oe) =1 are 


4 


^(8-8] > 
ы "088 


For different values of k, the circle x? + y^ + (8 + k)x + (8 + k)y + (16 + 12k) = 0, always passes 
through two fixed points P and Q. For К = К+, then tangents at P and Q intersect at the origin. 
Which of the following is/are correct? 

(A) the mid-point of P and Q is (-6,-6) (В) the sum of ordinates of P and Q is -12 


(С) к, may be equal to ES (D) k4 may be equal to 2 


Space for rough work 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


21 
AITS-FT-V-(Paper-2)-PCM-JEE(Advanced)/15 


Comprehension Type 


This section contains 3 paragraphs, each describing theory, experiments, data etc. Six questions relate 
to the three paragraphs with two questions on each paragraph. Each question has only one correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 13 to 14 


х2 +10х+8, х<-2 
Let continuous function f (х) = 4px? + qx +r, —2 <x <0, where p = 0. If a line 1” touches the graph of 
x? + 2x, х>0 


y =f (x) at 3 points, then 


13. The line ‘L’ touches which of the following curve 
(А) xi *y^21 (B)x^* у2– 2х – 4у-9 = 0 
(С) (у + 2)? = - 48 (x + 1) (D) (у + 2)? = 13 (х + 1) 
14. The value of p + q + ris equal to 
(A) 5/2 (В) 5 
(С)6 (D) 7 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 

Consider some special type of matrices. A square matrix is called idempotent matrix if А?=А 
A matrix A is called nilpotent matrix if A“ = 0, for some k є N 

A square matrix is called involutary matrix if A? = | 


2 -3 -5 1 -3 -4 0 1 -1 
Now consider the following matrices A=|-1 4 5|,В--1 3 4/],C=/4 -3 4 
1 -3 -4 1 -3 -4 3 -3 4 
15. Which one of the following is а nilpotent matrix? 
(A) A (В) В 
(С)С (О) AC? 
16. Which one of the following is not an idempotent matrix? 
(A) A°C? (В) А?С? 
(С) BC? (D) С?А 
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Paragraph for Question Nos. 17 to 18 


Read the following write up carefully and answer the following questions: 
x + у? -2ах-2у-8-0, where а is variable. 


17. 


18. 


The equation represents a family of circle passing through two fixed point whose coordinates are 
(A) (0, -2), (0, 2) (В) (0, -2), (0, 4) 
(С) (4, 0), (2, 0) (D) none of these 


Equation of a circle C of this family, tangent to which at these fixed points intersects on the line 
2х+у+5 = 0іѕ 


(A) x? + y! — 2х -8y - 8 = 0 (В) х2 + y^ - 2x + бу-8= 0 
(С) x? + y^ - 2х + By -8=0 (D) х2 + y^ -ex-2y- 8-0 
SECTION - C 
Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


n balls are arranged to form an equilateral triangle such that first row consists of one ball, second 
row consists of two balls, third row consists of three balls and so on. 49 more balls are added to 
form a square. If each side of the square contains 3 balls more than that of the equilateral 
triangle, then sum of digits of n is 


Let О, A(z:), B(Z2), C(z3) are vertices of rhombus such that |24|- |z2| = 4 and | 5| 6 if 


arg(Z2 — 21) = > then arg(Zs) is = then k is equal to 


T л/2 . 

If [——dx-P and |= | -ЭП2Х tection the value of P + 21 – 1 is equal to ve then 
o (x+4)° 9 ®+4-2х т+4 12 

À is 


The value of tan 1? tan 2? + tan 2? tan 3? + ..... * tan 88? tan 89? is equal to cot? 1? — n, where n is 
а two digit number ab, then the value of b – a is 


1 1 1 1 1 1 1 1 : 
Let a эд = ЕЗ, = zu 23 - are vertices of regular 
а. -21 а,-21 а;-2і 84-2i 85-2i| ар-2і а; –21 ag – 2 


octagon. If the area of octagon is A, then the value of 842A is 
(where a; e R fori = 1, 2, 3, 4, 5, 6, 7, 8) 
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Ч B,D A, B, С А, С 
Еа А,В, D А, В, С В, С 
m A,C A,B,C A, D 
22 А,В C,D A,B 
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" 2 4 3 
4. 5 4 1 
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Physics PART -I 
SECTION - A 
1. Apply conservation of energy and conservation of angular momentum between points at infinite 
separation and on the surface of the sphere. 
2. To prevent reflection 5 = 2ut 
-7 
_ A 5.3х10 = dtum: 

4р 4х1.31 

3. All the corners of the hexagonal faces will be at same potential. So wires joining the corners can 


be removed. Then in the remaining circuit we will have six ‘3R’ resistors connected in parallel 
between A and B. 


4. E due to rod. Q, 6L 
-{ k е odie Ug LUE 
о 4те, \6! Д(81-х' | б4лєє 12 =x t 9b 7t 
Еле = 2 E cos 30°. dx 
5. px? «qv? =r 
— 2px 9X 249 =0 аьр 
dt dt q 


— Particle is executing S.H.M. with angular frequency = E 
q 


6. Particle will move in helical path having circular projection in y-z plane. In the given time it will 
complete half revolution. 
So, X=Vol, y= 0, 2= – 2R 


2 
7. P-E) .R 
R+r 

P will be maximum when г = 0 

a 9а? dh 
dt 4 ‘dt 

ай 4x185 20.529 cm/s 

dt 3.14x (6.30) 
9. -1.5 = 18T - 5 (10 «a)T*. Where T22sec— а-5.75 m/s? 


As we can not find velocity of bullet with respect to ground, we can not calculate distance from 
the given data. 


10. Qsc » nC, AT» 0 
Qpa = nC,AT «0 
W =1 Qreleased -1 nCy (To al) EL E 2 
Ользогьеа Qabsorbed nC, (Te ш Ts ) Y 


Түз 
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Dipole moment will be angle of 30° to -х – axis of magnitude = (ла) 2 х 22) = 412’. 
TU 


23, 


E will be 2. 4 at angle of 30° with ‘+x’ — axis. 


TE a 
For Ep = 0 
а (-а, 9; 
2А є 2Ae, 23 є, 


Q,+Q a| [Q74 Qı + Q2 -q 
= q-— 7 - «AE 
Q,-Q P 
E inside the gap = Е + = 2 4 
2А є, en 
- (Q.- q) 
E on the left side of plates - E— 0,50; 
2А є, | | || 
Qı +Q, 


E on the right side of plates = E + 
2A є, 


Apply conservation of Angular momentum about COM, to calculate final speed of the astronauts. 
Work = A K.E. = 3 Му? 


Torque about COM is zero hence angular momentum remains conserved 


First case : E r 
12 = 121+ 24 <—| mw 
>i=0.8A 
24A 
Е=1+2.4(г+ 1) | 1 
= Е-32%24г кл. 
— —] 
12V 11/0 
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Second case : E r 
| ММММ 
12-12! - 69 | 
11 TE хе yh a 
= А 11 
4-16 | 11 | 10.0 
11 »--/МУУУУу 
Е =10i'-Ê(10 +r) оо 
ae : 12V A 
ЕЕ OOOO Da (2) 
11 11 
Solving (1) and (2) Е-8У,г-20 
SECTION - С 
1. м2 #2 +2 2 =b? epe» 
when identical balls collide obliquely and collision is elastic and х Td 
one of them at rest, they move mutually perpendicular to each N, 90° ЕА 
other after collision. vA. Pu PS VB 
From energy conservation жа 
^ 
1 nu? = туг + туз A !U-2m/s 
2 2 ыг 
50 b’ =u’ t =1 
b=1m 
L = 3m 
Area = b/ =3т° 
2. E, m Ensi E2417 5:72:243 


E, ,, > Transition corresponding to visible region. 


E 


; ЖЕКЕЛЕ. ; - 
pa Ep =77:243 = (2 s x )- 77:248 = n=9. 


3. For lens B according to the figure 
u=+3 
v= -6 
LUE ТА 
f v u 
4. Conservation of angular momentum 
415 


mv, sin 30°(К +1)К„ = ne cM. R, 
conservation of M.E. 
GMm 1 р, GM,m 1 E | 
+ тҮ = + т у 
(k+1)R, 2 R, 2 
solving we get k= 5 or 9. 
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Given: 
Fs, = [i£ xB | = 8N 


Fas =|if, xB] - 9N 


2: 1- 
Ғвс = Ғор 
Force on CD 
Fco = if,xB = (A - 2, - 2; )xB 
= iAxB-i£, xB-i/ xB 
= А... — Fas —Ficop = Бор = Fas 
2 2 


Fp = 4? +92 -ахахөх2 =7N. 
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Chemistry PART - II 
SECTION - A 
1. On removing atoms along the plane cutting two opposite edges. 


In new NaCl lattice; 
No. of Na' ion: No. of СІ atoms 


3Na' atom : Zor atom. 


In new fluorite structure: 
No. of Ca% ion : No. of F ~ ion 


5 Са®:4Е- 
2 
New cationic ratio 3- 6:5 
2 
New anionic ratio = 5: 8 
O fon 
CN 
CH3 NaCN CH3 
OH OH 
CH3 O | | 
| d Т C—C—Ch3 
C—C—H «=> | | 
| СН, СН, 
CH3 
4. 3Cu + ВНМО, ——>2NO * 3Cu(NO,), - 4H,O 


NO — has 11 valence e with an unpaired. 

e inn 2p orbital. 

— is diamagnetic in solid state due to dimerisation. 
— shows resonance. 


5. 
5,М, ->4 five membered ring 
If PF; is better x accepter than CO, than C — О bond order in II complex is more than | complex. 
T. HNO; pale blue in colour due to dissolution of М:Оз. 


Reaction with: 
(A) Br; water : HNO, + H,O + Br, ——>HNO, + 2HBr 


(В) KMnO; : 2KMnO, + 3H,SO, + 5HNO, ——>K,SO, + 2MnSO, + ЗН,О + 5HNO, 
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At stage 1: 
, ОН, СООН-- NaOH——>CH, COONa 
2 meq 5 meq 


2 its is a buffer solution, [Salt] = [Acid] 
pH = pKa > pHi =5 


At statge ЇЇ: 
, ОН, COOKE: NaOH——>CH, COONa 
10 medir 200 ml. 
So, c = 0.05 


So, anionic hydrolysis takes place and pH is: 


& pH = icu *log C) 


pH, =7+— ;6* log 0.05) = 8.84 


Stage III: 
, ОН, COOH NaOH --»СН,СООМа 
2 meq/220ml 11542201 
So, pH " be according to NaOH. 
[NaOH] = [a x 10° T 
So, [OH] =a x 10? 


pOH = 2.040 
рН = 11.95. 
Beckmann rearrangement: 
49H 
= CH 
ela Е ®=сн 
CH=CH at ЧН " 
| 
o 
CH 
Хү SCH 
-H20 | 
N UN 
24 HO—C~ 
Ne \ 
Isoquinoline (X) H 


(B) is aromatic, more basic than aniline. 


CH,NH, « (CH, ), NH; 
РСІ,Е, < PCLF, 


(0-1807) 


МО” > МО - МО” <NO 
(В.О.-2.5) 


(B.0-3) 


+6 +3 
CrO, > Сг» О, (Acidic nature) 
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11. (A) CD, -CH(OH)- CH, —2#8% > CD. -CH = CH,+ CD, = CH- CH, 


(Major) (Minor) 


—— CH LR B 
(C) 5 @ CH3 E willoccur > 
86 H3C 
(D) 1, 3 2 diequitorial = cis 
1,3 = axial and equatorial = 1 trans 
So, groups are more stable at equatorial position. 


12. Electrode reactions are: 
Anodic reaction 
Pb(s)-- HSO; (aq.) > PbSO, (s) - H' (aq.) + 2e 
Cathodic reaction 


PbO, (s) +HSO, (aq.) + 3H' (aq.) + 2e ——+PbSO, (s)+ 2H;O(/) 


Net reaction: Pb(s) - PbO, (s) + 2H,SO, (aq.) ——^PbSO, (s) + 2H,O(/) 


HOOC 
= i MeOKcin. ^ in KMnOg is 
HOOC 
HOOC 
XX СІ HOOC 
— Bo, 7 
HOOC 


Solution for the Q. No. 17 to 18. 


ZnS-« H,SO, (dil) ——>ZnSO,+H,S 7 
(A) 6) 6) 


Eq. (2) ЗН,5 + К,Сг,0, + 4H,SO, —>K,SO, + Cr, (SO,), + 7H,O + 35 


э(0)-0,--»80,1-- 89, 2Н,0-354 
(E) 


(colourless liq.) (D 


CuSO,.5H,O 


(Blue) 


ZnSO,+ 2NaOH——o Zn (OH), | —2Ne0H_Na,ZnO,+2H,O 
(C) (Soluble) 

In Eq. (2) Neq(H2S) = Neq(K2Cr207) 

Moles(H2S) x 2 = 0.2 x 10 x 6 = 6 milli moles 

=> wt. of ZnS required is = Co = (6 x 97.3) mg 

= 583.8 mg. 
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SECTION - С 


M 


Me e Me 
<>" соло. Но, Ме HCN C» 
OH OH 
E HO | СМ 


1 chiral centre 


4 


3 lone pairs 
Sum =1+3=4 
q=AU=w=0-w=-w 
[-2(16 — 4) + (-1 x (32 16)] = 4 kJ. 
Solid PCI, > [PCI,] [PC] 
d МР 
Solid PBr, > |РВг,| [Br] 
s 
Solid М,О, > [NO; | | No; | 
$ oo? 
Cl Cl | Cl 
| "E | СІ EE 
| 7j EE 
Cl en | еп 


А&В 
А&С 
В & С => enantiomers 


E diastereomers 
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Mathematics PART -III 
SECTION - A 
1. Six letters can be arranged in following ways: 1, 1, 1, 3or 1, 1, 2, 2 


(1, 1, 1, 3) selection of boxes can be done as °C, x 2 

(1, 1, 2, 2) selection of boxes can be done as °C, x °C, 

-. Total such selections = 6 + 9 = 15 

-. The number of required arrangements = 15 x 6! = 10,800 


2. Distance between two roots = yb? – 4ac 
Required —1 < b^ — 4ас < 1 
That means that the point P(b, c) lies on the intersection of the region in between two parabola 
x’ = 4y — 1 and х? = 4y + 1 and the square formed by x = 0, x = 1, у= 0 апау = 1 
‚х2? +1 
| dx 


Required probability = TT 22 


3 (2x+y-1)+A(x-2y +32) =0 
| (3х-у+2+2) + (4х + 5у – 22-3) = 0 
Line is parallel to ae 
1 2 3 
80,(242)х14(1-21)х2431х3-0 
je 
3 
(3 + 4u) x 1+ (1 + 5y)x2+(1-2u)x3=0 
1 


8773 


4. p, q, r will be in Н.Р. 
-эржгэр 


- 2 fpr 


->рг>4 
5. Put х=” 


6. 04-0 = 0, 


Ө, +20 = 2 P(x у) 
1%20 2 2 
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dy 
dx | X 
dyY y 
ar? 
dx 
2 
oy oy -+х( 3 x > (2 - TANT 
dx dx dx dx 
T. f(-2) = 3 and f (-3) is negative 


So, equation has one real root in between (-3, -2) 


х 
8. f(x) = 201 - is a one-one function. 
45-1 2*-1 
10. Either tan x + tan 2x + tan 3x = 0 or tan x = tan 2x = tan 3x 
11. Major axis will be x + y = 0 and centre at (0, 0). Foci will be at distance V3 from centre on major 
axis 


12. Сігсіеіѕ x? + y^ + 8x + 8y + 16 + k(x + y + 12) =0 
From origin chord of contact is T = 0 
=> (8 + kx + (8 + ky)y + 8(4 + 3k,)=0 
Which is same as x + y + 12-0 
2 84k, 8(4+3k,) Xe _16 
1 12 3 


As PQ is chord to х? + y? + 8х + 8y + 16 + prey 12) -0 
From mid-point of PQ(h, К) chord is T = S, => (h, К) = (-6, -6) 


13.-14. The equation of line Lis у = 4x – 1 and the value of = 1, q=6 andr=0 


15.-16. |A| = 0 => A is singular 
В| = 0 =B is singular 
|С| = –1 = С is non-singular 


2 -3 -5 
A?=|-1 4 5|-А = Ais idempotent 
1 -3 -4 
000 
B^-|0 0 0 = Bis nilpotent 
000 
100 
С2-0 1 0-I-Cisinvolutary 
00 1 


Now, check the options 
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17. 


18. 


Equation of the given circle can be written as 
(x? + y? – 2y - 8) - 2ax = 0 
which represent the family of circle passing through points of intersection of х? + у? -2у-8-0 
and 2ax = 0. 
Now, 2ax = 0; x = 0 put in circle we get 
y -2y-820 —(y-1Y-9 
у=1+3 
у--2,4 
points can (0, —2), (0, 4) 


Let the tangent at P and Q to a member of this family intersect at (h, k), then PQ is the chord of 
contact of (h, k) and its equation is 

hx*ky-a(x*h)-(y*k) 820 

x(h- a)+ y( k- 1)- (ah +k+8)=0 

Comparing this with equation x = 0 of PQ. We get 

k=1andah+k+8=0 

Since (h, k) lies on the given line 2x+y+5=0 

2h+1+5=0 

h=3 

-За%1%8-0 

a=3 

Hence the equation of the required member c of this family is х2 + y? - 6x – 2y- 8 = 0 


SECTION - C 


Let the number of rows in triangle is k 
z20qT2-T3: k=n 


Also, нікі 1) | 49 = (k +3) 


= kK? + k + 98 = 2k? + 12k + 18 
= К + 11к– 80= 0 
k? + 16k — 5k — 80 = 0 


->К-5 
5(5 +1) 
=> Number of balls, n = 2 =15 
P= ES [29 ах, put x = 2t 
X*t4/j 9x+4 
1/2. 

р = 1 pie sin2t , 

л+4 4 | ї+2 

_ вїпг°вїп(г+1)° = cos 1° _ cos? sin {(r + 1) –г°} 
" соѕгесоѕ(1+г)° cosr?cos(r + 1)? sin? | cosr?cos(r + 1)° 


= cot? {tan(r +1)°-tanr°}—1 = Т, +T, +.....Tgg = cot 1° (tan89?—tan1?)-88 = cot^(19) - 89 
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ye 
(а,) +4 
a 2 
Acca rbd. 
ar +4 ar +4 
х2 +ү2= Дү 
2 
1 


XY -SY-0 


So all points lies on circle x? + у? - 2 -0 


1 
r=— 
4 
Area of regular octagon = (T«r xsin( 22) Ege tu Tus S 
2 8 2 16 /2 4/2 
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FIIT) EE .. JEE (Main), 2015 
HALF COURSE TEST - V 


Time Allotted: 3 Hours Maximum Marks: 432 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 02 and 09 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (03 to 08) contains 6 multiple choice questions which have only one correct answer. 
Each question carries «8 marks for correct answer and — 2 mark for wrong answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £9 = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K mol’ 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(Single Correct Choice Type) 


This section contains 30 multiple choice questions. Each question has four choice (A), (B), (C) and (D) out 
of which ONLY ONE is correct. 


1. 


Kepler's third law of planetary motion when stated for circular orbits, has the form 
(v = orbital velocity of a planet and R = distance from the sun) 

(A) v «c R (B) v æ 1/R 

(C) v? «c 1/R (D) none of the above 


An air bubble of radius r rises steadily through a liquid of density p at 
the rate of v. Neglecting density of air, the coefficient of viscosity of 
liquid is 


2 r?pg 1r^pg 

A в) LL P9 

(A) 277 (B) = 
2 

(C) 5709 (0) None of these 
V 


A smooth wedge of mass m and angle of inclination 60° rests 
unattached between two springs of spring constant k and 4k, on 
a smooth horizontal plane, both springs in the unextended 
position. The time period of small oscillations of the wedge 
(assuming that the springs are constrained to get compressed 
along their length) equals 


(s (143) yE s [1-5] 1 
(C) 2x Ї (D) none of the above 


Two waveforms, yı (x, t) = A sin(kx - ot) and wo (x, t) =A sin(kx + ot + 7/3), travelling along the x-axis, 


are superposed. The position of the nodes is given by (k = zm. в = 271) 


3, 113, 
A) Xn= 1/6) — В) хА-|П-- — 
(А) xs = (п + 1/6) 5 (B) x (n МЕ 
(C) ха- n2 (D) none of these 


Space for rough work 
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WS 


5; A uniform ring of mass m and radius r is hinged at point O so that it can rotate about 
horizontal axis passing through O in vertical plane. If the system is released from 
rest, then the initial acceleration of the ring is [Ring is in the vertical plane.] 


(A) g (B) g/2 
(C) g/4 (D) g/8 
6. A sphere of mass M and radius b has a concentric cavity of radius a 


as shown in figure. The graph showing variation of gravitational 
potential V with distance rfrom the center of sphere is 


(A) v (B) y 
b >r a b >r 
| | 

(C) y (D) y 
b a b 

r r 
| E 
7. Oil enters the bend of a pipe in the horizontal plane with 


velocity 4 ms™ and pressure 280 х 10° Nm? as shown 
in the figure. The pressure of oil at the point Q is 86). 
Find the value of X. (КМ). 

(Take specific gravity of oil as 0.9 and sin 37? = 0.6) 
(A) 1 (B) 
(C) 3 (D) 


2 A =0.2m 
Яг АА 


v,=4ms" 


Space for rough work 
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In the given figure an impulse J is given to the block of mass m in the 


downward direction. As a result of the impulse O 
(A) both the blocks start moving with speed 2. in opposite directions Uu 

1. 
(В) both the blocks start moving with spoed in opposite directions 2m[ ] 


(C) the centre of mass of the system is moving downwards 
(D) the centre of mass of the system is not moving 


A rod of mass m and length 2r is attached to the centre of a semi-circular 
lamina of equal mass m and radius r, such that it remains in the plane of the 
lamina. The moment of inertia of the system, about an axis passing through 
the centre O, perpendicular to the plane of the lamina equals m 


19 nr? (B) 2 me 


(D) none of the above 


A small ball of density p plunges into a liquid of density 2p, after falling freely from a height h above its 
surface. The motion of the particle will be (assuming no loss of energy and no splashing of liquid) 


(A) simple harmonic with a period of 4 E (B) simple harmonic with a period 2 E 
"uw ; , [2h TO [2h 
(C) periodic with a time period 2 a (D) periodic with a time period 4 Е 


An ideal gas is taken through a process where dQ = dU - dW. The specific heat of the ideal gas іп 
this process is (dQ = heat supplied to the gas, dU = change in internal energy, dW = work done by 


gas) 
(A) с, (B С,+ SR 
(C) C, -R (D) the process is impossible 
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12. 


13. 


14. 


15. 


If the three point masses are released simultaneously to move under m 
influence of mutual gravitational attraction, speed of each particle 


when each one of them has moved a distanoe{ 555 | 


243 А 
6V/3Gm 2Gm 
д}. Pese IE Bj ДТ 
A ҰҒАР цаг 
cy ат (D) None of these т m 
a a 


If the pulley 'P' as shown in the given arrangement is 
massless and there is no friction, force exerted by the 
pulley 'P' on the clamp would be 


mg 
(А) N2 mg (B) Б 
(С) 2mg (о) 72 


A block of mass М is performing SHM with amplitude А on а smooth horizontal surface. At the 
extreme position a small block of mass m falls vertically and sticks to M. New amplitude of oscillation 
will be 


M 
A)A B)A 
(A) (B) Visum 
M M+m 
(C) (D) A 
M+m m 
A block can slide down the incline plane with constant velocity. If it is u 
projected with a velocity ‘u’ up the inclined plane at t = 0. The displacement Z 
u 
of particle after a time t = nG from O will be 
2 2 Ga OR 
u u 
(А (В) " 
49cos0 205110 
2 
и 
(С) zero - 
4gsin0 
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Consider the system shown when pulleys and strings are 222222 
massless. If the system is released from rest, then centre of 
mass of the system (3m, 2m and m) 

(A) is always at rest 

(B) accelerates upwards 

(C) accelerates downwards. 

(D) has acceleration depending on the value of m. 


A solid sphere of mass M and radius R is placed vertically on a rough 
horizontal surface. If a horizontal force F is applied at a distance R/6 below 
the centre line parallel to the diameter of the sphere, the direction of frictional 
force will be 


(A) forward (B) backward 

(C) depends upon value of F (D) insufficient information. 7077777777777 77777772 
A cabin is moving vertically upwards with an acceleration a. A massless string is | 
attached to the ceiling of the cabin on which a bead of mass т is sliding Om a 


downwards w.r.t. string with an acceleration a. The tension in the string is 
(A) m(g + 2a) (В) m (g + a) 
(C) mg (D) m (9-а) 


A ball of mass m strikes the inclined face of the wedge 
perpendicularly with speed vo. The wedge is at rest on a 
rough horizontal surface before collision. The conservation 
of momentum is applicable for 

(i) m as system, along y’ 

(ii) M as system, along y LLL 
(iii) (M + m) as system, along x 

(iv) (M + m) as system, along y 

which of the following is correct ? 

(A) (i) only (B) (i) + (ii) only 

(C) (iii) only (D) (iii) + (iv) only. 
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20. A mass m is performing linear simple harmonic motion, then graph for square of acceleration f^ and 
corresponding square of linear velocity v? is 
(A) 
vt 
i f 
(C) 
vt 
f? 


21. One mole of a monoatomic gas undergoes the processes 
1 — 2 and 2 — 3 as shown. The corresponding graph for 
the above process for 2 moles of the gas is 
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If 4 and / (> 44) are the lengths of an air column for the first and second resonance when а tunning 
fork of frequency n is sounded on a resonance tube, then the minimum distance of the anti-node from 
the top end of the resonance tube is 


(A) 2 (£2 - 44) (B) % (244 - £5) 
Lo -344 f£, +4, 
(С) 62-38 (D) CAE 


Two different masses m and 2m of same ideal gas are heated separately in vessels of equal volume. 
The T-P curve for mass 2m makes angle a with T-axis and that for mass m makes angle В with T-axis 
then 

(A) tan a = tan В (B) tan a = 2 tanp 

(C) tan B = 2 tana (D) None of these 


A viscous liquid flows through a uniform tube. As we move from the axis of the tube towards its wall, 

the speed of the liquid relative to the tube 

(A) increases from zero to maximum value. 

(B) decreases from maximum value to zero 

(C) remains same throughout the cross section. 

(D) increases from zero to a maximum value on one side and decreases from a maximum value to 
zero on the other side. 


The displacement y of a particle executing a certain periodic motion is given by y =4 cos? (м 


біп (10004). This expression тау be considered to be the superposition of n independent harmonic 
motions. Then, n is equal to 

(А) 2 (B) 3 

(C) 4 (D) 5 


Тһе escape velocity for a planet is ve. A tunnel is dug along a diameter of the planet and a small body 
is dropped into it from the surface. When the body reaches the centre of the planet, its speed will be 


(A) Ve (В) V,v2 
(C) 2 (0) zero 


In a resonance tube, closed at one end by a smooth moving piston and the other end open, exhibits 
the first three resonance lengths, L;, і and L; for the same tuning fork. Then they are related by 


(A) їз=2=41, (В) з= 2 lee 5L. 
(С) (Ls - Le) = (Le - L4) (D) (Ls - L2) = 2(Le - Li) 
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28. 


29. 


30. 


A syringe of diameter D = 8 mm and having a nozzle of 
diameter d = 2 mm is placed horizontally at a height of 1.25 
m as shown in the figure. An incompressible and non- 
viscous liquid is filled in syringe and the piston is moved at 
speed of 0.25 m/s. Find the range of liquid jet on the ground. 
(A) 1m (B) 4m 

(C) 3m (D)2m 


A pendulum of length / = 1 m having a bob of mass m = 1 kg is hanging 
from a rigid support. If the bob is projected horizontally with a velocity 
Vo = N35 m/s. The tension in the string is 6k Newton when angle made by 


string is 60? from vertical as shown. Find the value of k. 
(A) 6 (B) 3 
(C) 5 (D) 1 


A particle of mass m moves towards a smooth vertical wall with a speed u (relative to the ground) 
and collides elastically with the wall; the wall moving towards the particle with a speed 2u (also 
relative to the ground). Assuming that the wall is extremely massive, the impulse delivered to the 
particle equals 

(А) 5 mu (B) 6 mu 

(C) 4 mu (D) none of these. 
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Chemistry PART - Il 


SECTION - A 
(Single Correct Choice Type) 


This section contains 30 multiple choice questions. Each question has four choice (A), (B), (C) and (D) out 
of which ONLY ONE is correct. 


1. 


If pKa = 4 and Ka = CX then van't Hoff factor for weak monobasic acid when С = 0.01 M is: 
(A) 1.01 (B) 1.02 
(C) 1.10 (D) 1.20 


10 а CaCO; is completely decomposed to X and CaO. X is passed into an aqueous solution 
containing one mole of sodium carbonate. What is the number of moles of sodium bicarbonate 
formed? 

(A) 0.2 (B) 0.1 
(C) 0.01 (D) 10 


The average molar mass of air is 28.8. An open vessel at 27?C is heated upto t?C until 1/3? of the air 
measured at final temperature escapes out. The rms velocity of air molecules at t°C is 

(А) 340 m sec (B) 420 m вес”! 

(С) 515 m вес” (D) 588 m вес” 


Two solid compounds ‘X’ and ‘Y’ dissociates at certain temperature as follows : 


X(s) A(g) + 2B(g) Кр: = 9 x 10? atm? 

Y (s) 2B(g) + С(0) Kp» = 4.5 x 10? аш? 

The total pressure(in atm) of gases over a mixture of ‘X’ and ‘Y’ is 
(A) 1.5 (B) 0.45 

(C) 0.6 (D) 0.9 
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5. Consider the below given intermediates 
cH нё 
2 үй: ОНЫ H 
/ 
Q—H 
H 
| H 
q—H 
с H 
u^ Гн 
H 


(i) (ii) (iii) 
The stability order of above intermediate are 


(A) i» ii» ii (B) ii» i» iii 
(C) iii» i ii (D) iii2 i» ii 
6. At 550 K, the K, for the following reaction is 10* mol" L. 


X(g) + Y(g) == 2(9) 
At equilibrium, it was observed that 


1 1 
= —[Ү]=—[7. 
[X] mel ae 


What is the value of [Z] at equilibrium? 


(A) 2 x 107 mol L”. (B) 10% mol L”. 
(C) 2 x 10“ mol L”. (D) 10* mol L”. 
7. The predominant product formed when 3-теШшу!-2-ретепе reacts with chlorine water is 

1 ү, 

(А) Сеоне (В) ыы ОНЕ 
СН» CH; Cl 
Он СНз 

(С) CEDE ин цайг, (D) SE e ы. 
CH; Cl CH; OH 
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8. The major a expected from the monobromination of phenyl benzoate is 
Br 


COO—C&Hs (B СНСОО (2) 
(C) -(О)-соо-са. (D) С«Н<СОО (8), Вг 


9. Which of the following conformer of n-butane is achiral? 
СҢ; H3CH 
СНз i 
сан 
ї » СН 
| Н "СН 
Н 3 
СН» СН» 
H~ Н8С-.. 2H 
(D) 
H | н 
сн; H 
10. The correct order of basic strength the among the following is 
(A) LizO < NazO < КО < Rb;O (В) Rb;O > Na;O = K;O > Li;O 
(C) 20 > МагО > КО > Rb;O (D) NazO > ШО > K2O > Rb;O 
11. A hydrogen like ion in excited state can emit 3 spectral lines and the minimum energy emitted in one 
of the transition is 7.5 eV. The species and the excited state ion belongs to, is 
(А) Напа 274 (В) Не“ and 274 
(С) Li™* and 2™ (D) Can't be predicted 
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Which oA ШЕ following i це correct шэг d basic nature 20 the compounds? 


009 


(1) (11) ИТ (IV) 


(A) I> IE» IIl IV (B) IIl » 1» IV » Il 
(С) IV » IIl » 15 II (D) > IV » 15 Il 
13. Arrange the following in order of decreasing dipole moment: 
саг : o{ ys , ЕВЕ 
(I) (1) (1) 
(A) I> IE» Ill (B) IIl 5 15 Il 
(С) 15 III » II (D) |» IE» I 
14. In the case of a first order reaction, the time required for 93.7596 of reaction to take place is 
x times that required for half of the reaction. The value of ‘x’ is 
(A) 1 (B) 2 
(C) 3 (D) 4 
15. In the following groups 
-OAc —OMe -ОЗО,Ме -OSO,CF, 


(1) (2) (S) (4) 
the order of leaving group ability is 
(А) 1 >2>3>4 (B) 4>3>1>2 
(С) 3>2>1>4 (D 2>3>4>1 
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If 10?96 reactant molecules are crossing over the barrier in transition state at 298 K, then the 
activation energy is 


(A) 39.94 kJ (B) 49.94 kJ 
(C) 79.94 kJ (D) 97.97 kJ 
CH3 
(NH, )oS >A шин 112 temp ‚В 
ON МО» 
CH3 CH3 
(A) (B) 
Cl NH» HoN МО: 
CH3 
(C) (D) None of the above 
Cl МО» 
Which among the following compounds will give nucleophilic addition reaction? 
(A) carbonyl compounds (B) nitriles 
(C) isocyanides (D) all of these 


The pair of molecule given below represents 


CH H 
Hr s a 3 
f “сн, 


НО 

CH3 
(A) Enentiomers (B) Diastereomers 
(C) Regiomers (D) None of these 
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20. 


21. 


22. 


23. 


24. 


24 Br MO) eas (В) 
The product (A) and (B) in above sequence of reactions are 
(A) (А)-Н,0---0---0---0Ны (В) = HCHO 


@ w= | | (B) - BM 


OH 

o a= | | (B)- S 
OH 

The hybridization of central atom in N, and ICI; are, respectively, 

(A) sp:d°, sp (B) sp, sp'd* 

(С) ер”, ѕр?а? (D) ер”, єр ад 


The correct order of increasing N — O bond length in NO,, NO; and NO, is 


(A) NO; « NO; « NO, (B) NO; «МО: «МО: 

(C) NO, « NO; « NO; (D) NO, « NO; « NO; 

Atoms 7A, •В and „С'” are such that ¿B is an isobar of 7A and atom C" is isotone to B from above 
information. Mass number of A and B are ....................... respectively. 

(A) 16 and 17 (B) 16 and 16 

(C) 17 and 16 (D) 15 and 16 


Six moles of Cl; undergo a loss and gain of 10 mole of electrons to form two oxidation states of Cl. 
The difference between the maximum and minimum oxidation states of Cl in this reaction is 
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50 ml of 0.1 M solution of protonated form of alanine (H2A*, рКа; = 2.34, рКа; = 9.70) is treated with 
50 ml of 0.01 NaOH. The pH of the solution will be 

(A) 5.2 (B) 7.02 

(C) 6.02 (D) 4.6 


A mixture of NH3(g) and N2H4(g) is placed іп a sealed container at 27°C, 0.5 atm. After complete 
decomposition of МН» and МӘН, at 927°C, the total pressure reached to 4.5 atm. The percentage of 
МН» (by mole) is 

(A) 7596 (B) 2596 

(C) 4096 (D) 6096 


When one mol of an ideal gas is compressed to half of the initial volume and simultaneously heated 
to twice of its initial temperature. The change in enthalpy (AS) is 


(A) Cv In2 (B) Cp In2 
(C) R In2 (D) (Cv-R) In2 
Which of the following compounds is resolvable? 
H со-мн СНз СНз со-мн СНз 
СН, NH-CO н H NH-CO н 
COOH ON 
H3C ж: 
o “эе „ OD) 
нас H 
COOH ON 


Borazene, B3N3H., is isoelectronic and isostructural with benzene. Which of the following 
statement(s) is/are true about borazene? 

(i) Borazene is aromatic. 

(ii) There are four isotopic disubstituted borazene molecules, B3N3H4Xo. 

(iii) Borazene is more reactive towards addition reactions than benzene. 
(A) Only (i) (B) (i) and (ii) 
(C) (i) and (iii) (D) (i), (ii) and (iii) 


Structure of Ма.В,О,.10Н;О contains: 


(A) Two triangular and two tetrahedral units (B) Three triangular and one tetrahedral units 
(C) All tetrahedral units (D) All triangular units. 
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Mathematics PART - Ill 
SECTION- A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct. 


2 2 
1. If e is the eccentricity of the hyperbola зэ and 0 is angle between the asymptotes, then 
a 
Ө. 
pues is equal to 
1-e 1 
A) — B) —-1 
(A) 2 (В) s 
(C) 2 (D) none of these 
2. The sum of the abscissas of all the points on the line x + y = 4 that lie at a distance from the line 
4х + Зу – 10 = 0 іѕ 
(А) 4 (В) -4 
(С) 2 (D) -3 
8: If (x? + x + 2)? — (a – 3)(х2 + x + 1)(х2 + x + 2) + (a – 4)(х° + x + 1)? = 0 has atleast one root then 


complete set of value of ais 


7 7 
(А) h 2 (В) Б 5) 


об) 22: 
4. Slope of the line za+ za+b=0,beRis 
NES jan 
(c) Fete DRE 
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If f : {1, 2, 3, 4, 5} 5 {x, у, 2, t}, total number of onto functions f’ is equal to 
(A) 242 (B) 245 
(C) 1024 (D) 240 


Locus of mid-point of chords of circle x у? + 2gx + 2fy + с = 0 that subtends angle = at the centre 


of the circle is 
(A) 4x? + Ay? + 8gx + 8fy + 302 + 3^ с= 0 (В) 4x? + 4y? — 8gx — 8fy + 392 + 3^ +c=0 
(С) 4x? + 4у? + Вох — 8fy + 39? + З? + с= 0 (D) 4x? + 4у? — 8gx + 8fy + 39° + Зі? + с= 0 


2 2 
If the normals to the ellipse aay ral at the extremities of the chords and px + qy = 1 are 
a 


concurrent, then 
(А) а2/р = от?д = –1 (B) а?/р = b^mq = -1 
(C) аѓр= рта = 1 (D) аср? = трд = 1 


Let f(x) = ах? + bx + c where a є В’ and b^ — 4ас < 0. Area bounded by f(x), x-axis and the line x = 0, 
х = 1 is equal to 


(A) 2181 (1) +f (—1) + 21(0)} (В) zi (1)+f(-1)+8f (0j 


(C) «(8t (0- (9 4210) (D) —{5f (1)- f (-1)+ 81 (0)} 


A 
12 


n 
If sin®x sin Зх = Уа cos (rx) , V x e R where, ао aj ae ..... ал are constants and a, = 0, then 
r=0 
5 (В) n=6 
7 (D) none of these 


18 
The numerical value of Y sin? (50? is equal to 
r=1 


19 

(A) 9 (8) > 
21 17 

© = (D) > 
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11. 


12. 


13. 


14. 


15. 


16. 


If x 4-3 5), then the value of tan (E05) наа” EL is 
22 4 5-3со82х 


(B) 2x 
(C) 3x (D) x 


If a, b, с, d are positive numbers such that a+ b + c + d = 2, then M = (а + b)(c + d) then M satisfies 
the relation 


(A) O« M x 1 (В) 1 <М<2 
(С)2<М<2 (D 3<М<4 

If 1? + 22 + 32 + ..... + 20037 = (2003)(4007)(334) and (1)(2003) + (2)(2002) + (3)(2001) + ..... + 
(2003)(1) = (2003)(334)(x), then the value of x is 

(A) 2005 (B) 2004 

(C) 2003 (D) 2001 


n 
In AABC, the value of the expression Ж "C.a'b""" cos {rB —(n—r)} is equal to 
r=0 
(B) 0 
(С) а" (D) 6" 
Total number of ways, in which 22 different books can be given to 5 students, so that two students 
get 5 books each and all the remaining students get 4 books each, is equal to 


22! B 22! 
213151(41)° (31721 5! 
22! 
(C) 31215141 (D) none of these 


In a complex number z = x + iy such that EJ 2 x —1 whose argument is equal to P then relation 
2- 

of variables is 

(А) x - y* = 1 (B) х2 + уг - 2y = 1 

(С) xa-y^42y «1-20 (D) none of these 
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17. 


18. 


19. 


20. 


21. 


22. 


23. 


If 1, о, о? are cubes roots of unity of complex number, then (1 + )(1 + @)(1 + ®)(1 + e) ..... 2n 
term is 

(A) 0 (В) -1 

(С) 1 (D) 2 

If i = е (7/2 ang the value of ї are іп G.P. then the common ratio is 

(A) e? (B) eon 

(С) е" (D) e^ 


The value of сов tan"! (5ш(сог x)] | is 


2 2 
х +1 x* +2 
A B 
(A) X 42 (B) x? +1 
(C) x-2 (D) x +1 
Vx? +2 х° +2 


If f(x) = joo( +) ‚апа g(x) = БЭ 
(А) (x), (В) 3109, 
(С) [f(x)] (D) [f(x)] 


If log (1 +x «x^ «x? +.....) = A log (1 — x), and A = cos 9, then the value of 0 is 


| then f[g(x)] is equal to 


(A) 1 (В) 7 

(C) x (D) 0 

The complex number sin x + i cos 2x and cos x —i sin 2x are conjugate to each other for 
(A) х = пт (В) Яс 

(С)х-0 (D) no value of x 


21018: eas ips 46 
7 7 7 
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24. 


25. 


26. 


2T. 


28. 


29. 


30. 


An ordinary cube has 4 blank faces, one face mark 2 and another marked 3, and then probability of 
obtaining 12 in 5 throws is 


5 5 
А) —— В)-2- 
(A) 2592 (8) 1944 
5 5 
С) —— D) > 
( ) 1296 (0) 648 
Negation of “2 + З = 5" and “8 < 10715 
(A) 2+ 52 and < 10 (В) 2+3 = 5 and 8 z« 10 
(С) 2+ 32 5or8z« 10 (0) none of these 


If (a, 0), (0, b) and (a, b) are the vertices of A circumscribed by a circle then radius of circle is 
(A) a? + b? (B) a° - p? 
( 


C) ze +b? (D) Va? +62 


The locus of mid-point of the chord of circle x? + у° = у such that segment intersected by the chord on 
curve x? — 2x — 2y = 0 subtends right angles at the origin is 

(A) х2 + y* - 2x – 2у 20 (B) x + у? + 2x + 2у = 0 

(С) х2 + у2= 0 (0) none of these 


If Co, Сі, C2 ..... С, are the combinational coefficients in the expansion of (1 + x)", n є N, then 
Co + 3C, + 5C» + ..... + (2n + 1)C, is equal to 

(A) (n + 1) 27 (В) (n + 2) 2777 

(Cyne (D) none of these 


Let a, b, c are the sides of a triangle. No two of them are equal and X e R. If the roots of the equation 
x? + 2(a + b + c)x 43X(ab + bc + са) = 0 are real then 


(A) ez (в) л> 5 
©) «(s 3) (0) (4, 5) 
33 3 3 
The sum of 15 nth terms of an A.P. is given by Sn = (1 + 2T;)(1 — Tn) where T, is nth term of series, 
then T? = ne ‚а, b EN, then (a + b) is 
(A) 4 (В) 5 
(С)6 (D) 7 


Space for rough work 
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LO) 
T 8 
e i 
CN ч 
= 2 оша |< о |< оао ао «| « << оо |< < а о јао ооо |< <|<о 
== I 
c ч 
б = 
-|2 
“эээ” 5 
LLI = > 
| 
Ш| > = > 
ЕЛ ЕСЕ Е 
o0 FE = |о<о оо |< оја о |< а ао а о |< о оороо оа оо |<јаш а |< 
ш 
ð ОЕ |$ 
o с 
ь 2 
ээ 
2 22 
т о 
у ш 
ЖЕ 
Ф 
> I О 
Ф 2 јо < аа а а о «| о| <о о < ооо о|<а ао а а о оо ооа 
2 a 
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Physics PART -| 
SECTION – A 
! rd : 2 An? 3 
1: Kepler's Ш law тау be written as Т = au 
2xH 2 1 
Mec A pes 
T R 
2. Buoyant force = Weight of liquid displaced = = arpg 


Viscous force = Stoke’s drag force = 6 zv 
4 з 
блу = a pg 


3. The oscillations in one direction are governed by the equation, 
mx --kx 
in the other by, 
mx = -4kx sin? 60° 


4. Superposing them gives 2A sin (kx + 1/6) cos (ot + 7/6) 

Nodes are given by kx + 1/6 = пл 
a УЕ; 

| 2m? 2r 
a-ar- 9. 
2 

6. Gravitational potential inside a shell = constant 
Y. Let A; and Az be the cross-sectional area of the pipe at points P and О respectively. 


Let v, and уг be the velocities of oil at the points P and О respectively. 
By conservation of mass, 
Q= Ам, - Ам 


А 
> Vo ШЕ 
2 


Applying Bernoullis’s equation between points P and О, we һауе 


1 2 1 2 
P,+—pv; =P, +—pv 
115P аара 


i 
P =P, +e? -у2) 
-В,»2х0.916-2661х103 


= 280 x 10° +(-108) x 10? 
Р, = 172 x 10° Nm? 
Р, = 172 (KN m^). 


8. By conservation of momentum 
J=mV+2mV 
М= J/3m. 
9. |= 1 2 тог? 
2 3 
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Within the liquid, the acceleration is g upward, outside it is g downward. 


dQ = dU - dW, again dQ = dU + dW 
dW = рау = 0 


Conservation of total mechanical energy 


mg-T=ma 


Tog 
2 


orN= 


T=ma Ша 


At extreme position velocity of М will be zero. 


At the highest point velocity v = 0 after t = and it will not return to point O. 


и 
2gsin0 

2 
So distance covered before coming to rest = 


4gsin0 
Tension in AB, 2T « 6 mg 
— Net downward force 
= С.О.М. has a downward acceleration. 


The contact point has a tendency to slide in forward direction, so direction of friction will be in 
backward direction. 


ma«mg-T2ma-T-2mg 


Normal force by the surface and frictional force an impulsive in nature. 
Hence COM is applicable for m only along common tangent. 


For у = a sin ot, v = ao cos ot 


- Acceleration f = - a о sin ot 
2 


— +v’ -ate* 
[0] 


1 — 2 is isothermal with volume increasing 

2 – З is isobaric 

= v/T =k 

= у= КТ 

Change in number of moles of the gas does not affect the nature of graph. 


PV = nRT 


PV = TRT — slope is directly proportional to the mass of the gas. 


Use the definition of an elastic collision. 
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Chemistry PART - II 


SECTION - A 


1. Ka = CX 
10* = 102 x X 
X = 0.1 
i=1+x=1.1 


2. CaCO, —* СаО + CO, (X) 
So, X is CO, 
Na,CO, + H,O +CO, 5 2NaHCO, 


Moles of CaCO, = E =moles of CO, 
100 


Mole of Na,CO, = Imole 
So, moles of NaHCO, formed according to the moles of CO, , which is limiting reagent so moles of 
NaHCO, formed will be (0.2) mole. 


3. Initial temperature = 300 K at 
Let new temperature corresponding to t°C is T K. 
Let number of moles present at T K =n 
Moles of air escaped at T K = n/3 


A 
So, number of moles at 300 К= п + 37 z 


Volume and pressure are kept constant 
п 1, 
n; 1 


Ax 300 = ПТ 


T = 400 К 


= 588.6 т вес”. 


; 3RT je 
Now r.m.s velocity = = 


M 28.8х 107 


selle 
EXI] 


[X] = 104 = 512 =a (е) 


2 Д = 2а, [Y] = 2a, [X] = a 
р 8 
ах 2а 
а= 10^ 
[Z] = 2a 2 2 x 10* mol L”. 
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In phenyl benzoate (O)-c-9-(O) the 1* ring gets deactivated, while 2™ ring gets 
© (2) 


(1) 
activated due to lone pairs on oxygen atom. So it can give ortho or para bromo product. But the ortho 
position is sterically hindered, so it will give para compound as a major product. 


Staggered conformer of n-butane is achiral because it has a plane of symmetry as well as a centre of 
symmetry. 


Basic strength of the oxides of alkali metals increases down the group. 


_ 0.0693 
1/2 k, 
20) 
2.303 100 
Also, %- lo 
iue C: 40029375 
_ 2303100 2303, ,, 4x2309xl92 40698 _ 4, 
к 9625 К k, k, 
Hence, (D). 


Weak base groups are the best leaving groups also stronger is an acid weaker its conjugate base. 
The СНОН is the weakest base among the given group. 


e RTL 10° 
100 
EG Sedo" 
RT 100 
г. E, = 39.94 kJ 


In the presence of Zn, only Вг сап be removed, not as HBr 
In the presence of (CH3)2S 
E 

COOH 


can not be formed (reductive ozonolysis) 


Given B and 5А are isobars and thus should have same mass number. 
3B" and ;A" : 

Now, also given 4C" is isotone to В". 

-. Number of neutrons in both should be same. 

ог, 17-9 = т-– 8 

т = 16 

Mass number of A and B аге 16. 
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24. ӨСІ, +10e° —— 2CP* -10СГ 
Hence, (C). 


26. Let, NH3 = x mole 
NH, = y mole 
2МН, > М, +3H, 


X 0 0 
о х Зх 
2 2 
М.Н, > №, + 2H, 
y 0 0 
0 y 2y 


Initial total mole = x + y 
Final total mole = 2x + 3y 
2х+Зу 45 
x+y (0.5) (4) 
x = Зу 2 %x = 75 


27. AS = CO, In 15 +в 
T V. 


1 1 
= Суп2 + Rx Int/2 
= (C,-R) In2 


28. (B) don't have any symmetry. 


30. iu 
P oou o 
хэлэн? Жж P авын 
жа 
OH 
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Mathematics PART - Ill 
SECTION - A 
х° y? b 
Angle between the asymptotes of — – — = 1 is гаа 7) (formula) 
a^ b? a 
x y? ; cies 
Given 0 is angle between asymptotes of hyperbola d Wy =1, and е be its eccentricity 
a 
According to question Ө = 2tan"' (5) - 2 ад 12 ci qao D 
а 2 а 2 а 
2 
20 b 
1-tan*— 1 22 a-b? 20 a2 -b 
cos 6 = = z= z z > 20057--1--3--5 
1+ tan? 442. a+b 2 a +b 
TS 
a 
20 а°-Ь° a? -b? +a? +b? 2a? 
2cos 2 2 2 2 2 2 
2 a+b а +b a^ +0 
LR 1 01 1 
2 | р? Je? e 
a? 


Any point on the line x + y = 4 can be taken as (x1, 4 — x1) as itis a limit distance from the line 
|4x, -3(4 - x,) -10| 


425 
>x;,+2=+5, x; =3or-7 
2. The required sum = 3 + (-7) = -4 


4x + Зу — 102 0 we get 15 |х, 2/255 


Let А = x^ « x + 1 


5А є Б J 
4 


= (А + 1)? - (a – З)А(А + 1) + (а – 4)А? = 0 

= А? + 2А + 1 – (a- 3)(А? + А) + (а – 4)А?= 0 
= А(2-а+ 3) + 1=0 

= А(5 – a) =-1 


2 =x + іу then line becomes (х + іу)а + (х – іуја+р = 0 
= х(а+ а) +у(а –-а)і +60 = 0 
(а-а)  2Ве(а) Ве(а) 


POO аа) Sane ne) 
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5. 


Total function = 4° 

Total functions when any one element is the left out = t63? 

Total functions when апу two elements are left out = *C; 2° 

Total functions when any three of elements are left out = “бу? 

Thus the total number of onto functions = 4? — (C, 3° + ^C; 25 _ Сз) = 240 


Let D(x, y) be the mid-point of chord AB, we have B 
ZBPA = 21, ZDPA == SS 
J A 
PD = PAcos = 
= 4Р0? = РА? 


= 4[x +9)? + (у +0 = 02 + 2-с 
=> 4x! + 4у? + 8gx + 8fy + 302 + ЗЁ + с= 0 


а? (x-x,) _ b*(y-y4) 
Хү yı 


If it passes through Q(h, k) then а?у (һ — xi) = b°x;(k — y1) thus foot of normals drawn from Q(h, k) to 
the ellipse will lie on the hyperbola, whose equation will be 


Equation of normals at any point Р(х;, уі) on the 


bxk-athy«(at-b)xyz0 a, (1) 

In the given question if the normals are concurrent at Q(h, k) then 
x? y? 

22 x 14+A(¢x+my-1)(pxt+qy-1)=0 ... (2) 


Equation (2) will represent hyperbola given by (1) by comparing the coefficients a? / p = рта = 1 
f(x) »0, ухе А 


1 
“ Required area A = Го +bx +с)ах 


A284P Lg Doa 3b ве] 
3°2°° 6 

Now, (0) = с, f(1)=a+b+c 

К- i) a-b«c 


Teast 1) -f(0) and b=— оге) - ron) 


гә 


Е алкен 


sin*x sin Зх = Tsin? х(сов2х-сов4х) 


= 55 14 -со52х)(со52х-сов54х) 


— 


— (cos2x - cos 4x — COS ? 2x + cos2x cos 4x) 


4 

- xps cos 4x ирсоВэХ | (вов 222 
4 2 2 
1 1 1 

= g 0052Х 50094 + —COS 6x 
4 2 2 
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18 18 18 
m Унд (5r)2 = $sin? (50? = 7 sin? {5(18—г)}° 
r=1 r=0 


r=0 


18 18 
= Deanne = ек (br)? 


r= 


iS sin? 5r + cos? 5r) - 19 
r=0 


tan (20%) | tan? 3sin2x | 
4 // 5 +3c0s2x 


4l tanx E 6tanx _1(tanx | Зіапх 
= tan | —— |+tan 5— | = tan +tan === 
4 8 +2їап x 4 4 +їап x 


т Е 6tanx +tan® х 
16 + tan? x 


| = tan '(tanx) =x 


a+b+c+d=2 
AM > GM 

(a « b) «(c « d) ше +9) ыа +6) а 

1> Қа + b)(c + 9)]'? = (а + bc + d) < М 
-. (a+ b)(c +d) > 0 

So0<M<1 


If 1° + 2° + 32 +..... + 2003° = (2003)(4007)(334) 

(1)(2003) + (2)(2002) + 3(2001) + ..... + (2003)(1) = (2003)(334) (х) 
2003 

= У r(2003 -r + 1) = (2003)(334)(x) 
r=1 

= 2004(=r) — (3^) = (2003)(334)(x) 


=> 2004 20032004) _ (2003)(4007)(334) 


= (2003)(334)x = x = 2005 


n n 
"C,a'b"" cos {rB-—(n-r)A} -в Slr, арт те! ё-0- 23 


r=0 r=0 


n ips А А 
е У "С, (ae) (be^ y | = Re[ae? +be4]" 
r=0 

= Re(acos В + ia sin В + b cos A – ib sin А)" 

= Re(a cos В +b cos А)" = c^ 

It is same as dividing 22 books in 5 packets such that two packets have 5 books, each and remaining 
three have four books each and then the distributing these packets thus total ways fo distributing 


| | 
these books = 202022! (4) _ 22! 


(50^(4*213! ^ 21315140? 
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16 (23) Tease ee x tyr 1 2iy 
| 2+1 х +іу +1 (х+1) +iy (х+1) -іу) (x41)? +y? (x41)? +y? 
T 
4 


Now, аз 2-1) - 
2+1 
2 2 
Е 21 OD +у | л 
Get) +y? (х?+у?—1)| 4 
— x5. y -2y-1 


17. (1 +4 @)(1 + o9(1 + o(1 + об) ..... 2n term (г @ = o6 = 1) 

= (1+ 0)(1 + o5(1 + @'@)(1 + обо?) ..... = [(1 + ®)(1 + о) ..... n term][1 o9 (1 + o^) ..... n term] 

(1+0)"(14+0)"=[(1 + 9)(1 + o)] = 1°= 1 
А 274 ——áÓ 
18. i — gilogi — Ї2плїноо] _ ви доанлал (5) 
| 21-47 -(An«€ 
= : i Я =e шиг (мһегеп-0,1,2,3....) 
T 5r 9x 
Putn =0, 1, 2,3, .....then =e 2,e 2, e 2 .... are in G.P. 


-. Common ratio = e ^" 


19. сов tan! {sin(cot~!x)} | 


= cos| tan"! sin sin ! | cesta | 
41-х2 TEXT 
2 2 ER 
= coscos ШЕ - 5 
V2+x? xX + 


20. f[g(x)] = (ex Е of) = siog 1+) =з) 


14+3x* 1-x 1-x 


— 


го 


21. 109 (1 +х+х2+.....) = 109 (1 — x)! --і0(1-х) 


= А=-1 
=> cos 0 = —1 
= Ө= л 

22. No value of x 


28. 2+1=0 
ES 2 2 gil + 2% (where k = 0, 1, 2, ..... 6) 


z’ +1= [2 Carle 21, РРС 


Put 2°4+1=0>z=+i 


T Зл Бл 
—8cos—cos —cos— = 1 
7 7 7 


T Зл Бл 1 
=> COS—COS cos = 
7 7 7 8 
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x? + у? + 2gn + 2fg + с = 0 is the equation of circle 
9 (a, 0), (0, b) and (а, b) passes through the circle 
г a «2ag«c-0 


р? + 2bf+c=0 
а? + 02 + 2ag + 2bf+c=0 
а р 
2 f 25 = 
g 2? 2:6 0 


Radius = ES +b? 


Equation of chord T = S, 
= xh+ky=h° +k? 2n (1) 
=>xh+hk-(h°+kĝ=0 


х2 — 2x — 2y=0 
= x -2x-1-2y-120 Қалы 
2 hx +ky hx +ky MM(R. K^ 
=> xf -2x| eV ЕКІЛІ ші. 
h* +k h* +k 
=> hk -2h-2k-0 
= х°+у°—2х-2у=0 


(1 +x)" = Co + poc Сэх + Сзх?..... 
Co + ЗС; + 565 + ..... (2n + 1)C, = (Co + C4 + Co +..... + Cn) + 2(C1 + 2С» + ЗСз + ..... + "C,) 
= 2" + п2" = (п + 1) 2" 


р> 0 
> (а +0 + c)? - З(ар + bc + ca. > 0 
2 2 2 
= 30-4 < 0, 252 
ab +bc +ca 
und 
3 


Sn = (1 + 2Т„)(1— Tn) 
Put n = 1 then T, = (1 + 2T))(1 — T) 


шир 


42 


Put n = 2 we get T? = 


1 1 44-42 44-40 
2 042 4 4 


= (а+0)= 6 
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HALF COURSE TEST -VI 


Time Allotted: 3 Hours Maximum Marks: 432 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K mol’ 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h - 6.625 x 107516 

6.625 х 107” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - I 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A cylinder released from the top of an inwclined plane of inclination 0 and having coefficient of 
friction u rolls without sliding and reaches the bottom with speed v,. Another cylinder, released 
from the top of the same plane rolls with sliding till it reaches bottom with speed v,. Then 


(given that u > iene ) 
(А) У, > У. (В) №. > V; 
(С) М, = V, (б) попе of these 


A uniform rod of length / is suspended from опе end such that it is free to rotate about an axis 
passing through that end and perpendicular to the rod. A small sphere of same mass as that of 
rod strikes the other end of the rod and sticks to it. The minimum velocity of the sphere for which 
the rod can make full rotations is 


(A) 89! (В) ,/49/ 


(С) J5g4 (D) none of these 
From A ring of mass M and radius R rotating with angular velocity o about Es 


it's diameter (being vertical) two beads of mass m are released from rest 
from the upper end of the diameter. The angular velocity of the ring when 
the two bead's meet at the lower end is 

(A) o (B) 20 

(C) Мо/М+2т (D) none of these 


The moment of inertia of a uniform disc with centre C and radius R, having 
circular cavity of diameter CB = R about an axis passing through A, B and C and ce B 
perpendicular to the plane of disc is la, Іһ and Іс respectively. Then 

(A) lc > lg > lA (B) la > lc > lA 

(C) la > lc » lg (D) lg » l4 » lc 


Space for rough work 
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5. 


If moment of inertia of a rod of mass m and length / about an axis through it's end and 
perpendicular to the rod is |, then the moment of inertia about the same axis if the rod is bent at 
90? at it's mid point is 


5 5 
(A) 2 (В) 8! 
13 
(C) a (D) none of these 


The system shown in figure is released from rest, if block B is 
stopped for a moment after 1 sec from the start, the time after 
which the string will again become taut is 

(А) 1 sec (B) 2 sec 

(C) З sec (D) none of these 


The system shown in figure is released from rest. The ratio of 
velocities of block and wedge after 2 sec from the start of motion is 
(Assuming all the surface to be frictionless) 

(A) 1/2 (B) 1 

(C) 2 (D) none of these 


ххх 


In the figure shown pulley string and spring are massless and the system is in 
equilibrium. If the string connected to the ground is cut, the instantaneous 


acceleration of m; mass is k 
(A) g/2 (В) 9/3 % Sk, 
с) 28 (p) ee т, 

m; m, Moe 


7777771 


А particle is observed from two frames S, and S». The graph of relative velocity of 
S, with respect to S» is shown in figure. Let Е; and Fz be the pseudo forces on the 
particle when seen from S, and S» respectively. Which of the following is 
impossible? 

(A) Е; = 0, Foz 0 (B) Е, * 0, Fo =0 Time 
(C) Е; = 0, F2z0 (D) Е; = 0, Fo=0 


Space for rough work 
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In the figure shown neglect the masses of the pulley and also neglect friction. Then 
(A) tension in the string connected to block is mg/2 

(B) Acceleration of pulley Р; is g upwards 

(C) Acceleration of pulley P3 is g/2 downwards 

(D) Acceleration of block is g downwards. 


A block of mass m is given velocity u over a long plank of mass M as Rough 
shown in figure. The velocity of the block after a long time is - à ( <i 
mu mu РРРРРРРРРРРРРРРРРРРРРРРРРГ 
(А) —_— (В) 
М М+т 
и Ми 
C) = D 
(©) 2 M+m 
The end B of the chain of mass per unit length à and length 7 is released from rest ав B A 
shown in figure. The force at the hinge when the end B is at //4 from the ceiling is 
3 AgL 
A) —AgL В) = 
(А) Ag (8) ^^ 
(C) 2291. (0) none of these 


Choose the correct statement. 

(A) Work done by friction force is always negative. 

(B) Static friction is always greater than kinetic friction 

(C) When the body slides on a surface the value of friction is equal to limiting friction. 

(D) The coefficient of friction between two bodies does not depend upon the area of contact. 
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14. For a body moving on a circular path, the angular velocity, linear velocity, angular acceleration, 
centripetal acceleration and tangential acceleration of the particle at any instant are @,V,a,a, and 


à, respectively. Which of the following relation is incorrect. 


(А) оу (B) a, La, 
(С) ola, (D) о 16 
15. A particle is projected from corner P of an elevator moving downwards AR 
with acceleration a towards diagonally opposite corner R. Then 
(A) particle will hit R only when a = g. Q 


(B) particle will hit the wall QR if a » g 
(C) particle will hit the roof RS if a « g. 
(D) data insufficient 


16. For the given velocity time curve, displacement M 


(m/s). 


is zero at t = 0 the corresponding displacement 105 


time curve is Ж 


Space for rough work 
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A block of mass 1 kg is pulled along the curve path ACB by a p=0.2 
tangential force as shown in figure. The work done by the friction force yc 

when the block moves from A to B is 

(A) 5J (B) 10 J A = B 
(С) 20 J (D) none of these NEL 2 PS 


An inclined plane of height 10 m and angle of inclination 30? with the horizontal is having a 

groove at an angle of 45? with the line of greatest slope. A particle is released from rest from the 

Зо of incline plane i in the groove, the time taken by the particle to reach the bottom of the groove 
s (g = 10 m/s’) 

(А) 1 ѕес (В) 2 ѕес 

(С) 4 ѕес (б) попе of these 


A light rod of length L, is hanging from on the vertical wall of a vehicle moving with acceleration 
43 g having a small mass attached at it’s one end is free to rotate about an axis passing through 
the other end. The minimum velocity given to the mass at it's equilibrium position so that it can 
complete vertical circular motion is 


(А) 45gL (B) J4gL 
(С) J8gL (D) none of these 


A particle moves with a speed v - [t — 3| m/s along a straight line, where t is time in seconds. 
Distance travelled by the particle during first 5 seconds is equal to: 

(A) 1.5m (B) 2m 

(C) 6.5 m (D) none of these 


Two particles A and B starts from rest and move for equal time on a straight line. Particle A has 
an acceleration of z m/s? for the first half. of the total time and 2zm/s? for the second half. The 
particle B has an acceleration of 2z m/s? for the first half of the total time and z m/s? for the 
second half. Which particle has covered larger distance? 

(A) A has covered the larger distance (B) B has covered the larger distance 

(C) both have covered the same distance (D) none of these 
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22. 


23. 


24. 


25. 


A uniform circular ring of mass m and radius R is rotating in a gravity free space with angular 
velocity о about its own axis. Tension in the ring is 


mRo* mRo? 
A B 
(A) 2n (B) 4л 
(С) zero (D) тВо? 
The displacement time graph for a particle in motion is shown in figure. X(m) с 


For which portion of the graph the force acting on the particle is opposite 
to the direction of velocity 


(A) AB (B) OA 

(C) BC (D) CD 

A cylinder of mass m and radius R is given velocity Vo over a smooth Qs Vo 

plank of same mass having velocity Vy2. The velocity of the E li NE ul 

cylinder when it starts rolling without slipping is | 
V, 7V 

A) — В) —2 

(A) 8 (B) 8 
V, ЗУ, 

су -9 р) 20 

© -7 (D) ^7 


In the previous question if coefficient of friction between the plank and cylinder is u, the work 
done by friction in the motion is 


1 1 
A) -—— mv? B) -— 
(A) "ru (B) 32 9 
(C) -Em (D) zero 
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A small sphere and a big sphere are released from rest with a very small 0 

gap from height h as shown in figure. The mass of bigger sphere is very (ФтТ- 
large as compared to mass of smaller sphere the height from the point и ~~~ ; Шин, 
of collision of smaller sphere with the bigger sphere to which the smaller h 
sphere will rise if all the collision is elastic } 
(А) 2һ (В) 4һ 777777777777777777777772 
(С) 6һ (D) 9h 


A particle is projected from a point at an angle with the horizontal at, t = 0. At an instant t, if p is 
magnitude of linear momentum, x is horizontal displacement, y is vertical displacement E is 
kinetic energy of the particle, then which of the following graph is correct. 


(A) À (B) ЕА 
о y o y 
(С) | (б) К á 
9 y 2 y 
A particle on the top of a fixed sphere of radius R is given horizontal velocity J2gR , the angle 
measured from vertical at which it will leave contact with the sphere is 


(A) zero (B) сов '(2/3) 
(С) 30° (D) 45° 


Work will be done by а force on an object, if 

(A) the object is stationary but the point of application of the force moves. 

(B) the force is always perpendicular to its velocity 

(C) the object moves in such a way that the force is perpendicular to its displacement. 
(D) none of these 


A block is suspended by an ideal spring constant K. If the block is pulled down by constant force 
Fa 


nd if maximum displacement of block from it’s initial position of rest is z, then 
z=F/K 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


10 
AIITS-HCT-VI-PCM-JEE(Main)/15 


Chemistry PART - 11 


SECTION- A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. How many substituted products are possible on monochlorination of isohexane (including 
isomers)? 
(A) 5 (B) 6 
(C) 7 (D) 8 
2. For the reaction: N, (g) + ЗН, (g) === 2NH, (g) equilibrium constant is 
(ne. ) (һм) 
(А) TINH, : V (B) Тын; А V? 
(n, )(n. ) (n, Yin, ) 
2 2 
n n 
(C) ШЕКЕ (D) w) 
(n, y(n, ) (n, Jn) 
3. The rate constant for the reaction: 2М,О,---4МО,-0, is 6 x 107 87. If the rate is 
2.40 x 10? mol 17767", then the concentration of МО, (in mol L^!) is 
(A) 0.8 (B) 0.4 
(C) 0.2 (D) 0.1 
4. Dolomite is mineral whose formula is 
(А) СаСОз (B) CaCOs.MgCOs 
(C) MgCO; (D) CaSO4.2H20 
5. Which of the following thermodynamic relation is correct for ideal gas? 
оу oP 
(A) EJ = (В) ЕЗ = 
ОТ Js eT Js 
дЕ оу 
()|55| = (D) (=) = 
aV A oT j 
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How many bonds are there in naphthalene? 


(A) 186, 4x (B) 186, 5л 
(C) 19 o, 5x (D) 19 c, 4x 
Which of the following is correct relation between mole fraction of solute into molarity of solution? 
X x M, + x, M 

(A) M- 2 (B) M- (x M, + xM;) 

M, (XM, + x,M, ) x,M, 

1-m 

(с) M» — "P ip м- 0270) 

(xM, + xM, ) mM, 


Which of the following expression is correct for rate of diffusion of 2 gases? 
(A) 1, =" (B) rs, = 


н “ір, CO, — No, 
(C) m = fco, (D) со, = о 


Ksp of а substance MX; is 4 x 10 то? °. Molecular mass of the substance is 200 its solubility 
would be 

(А) 0.2 g/L" (B) 2 g/L 

(C) 20 g/L (D) 200 g/L 


Which of the following represents the given mole of hybridization sp — sp — sp? — sp? — sp? from 
left to right? 


(А) CH; — СНз — CH; = CH - NH? (В) CH = CH - CH; - CH; - NH2 
(C) CH = CH - CH; - NH – СНз (0) СН-СН-М-М-СН; 

The hybridization of diborane is 2 

(A) sp, (В) sp. 

(C) sp (D) sp'd 

Which of the following ion has the maximum value of magnetic moment? 

(A) Mn? (В) Ғе?” 

(С) Со (D) NI” 
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13. 


15. 


2 moles of SO; and 1 mole of О» are allowed to react in a container of capacity 2 litre and 
following equilibrium is allowed to establish: 250, (g) + О, (g) —— 2S0, (0) 

The equilibrium mixture requires 200 ml of 0.1 M acidified КСг20О; solution. Hence К, for the 
above equilibrium is approximately 

(A) 6.96 x 10? (B) 6.96 x 10? 

(C) 6.96 x10* (D) 6.96 x 10° 


Which of the following radial probability curve is correct for a 3p — orbital? (Assume that all graphs 
have been plotted for the same parameters. In all these curves principal quantum number « 4) 
(A) (B) 


Radial probability 
density (A) 
-,н-Ф 


Radial probability 
density (A°) 
> 


2 3 5 10 Rene 
--- Radial distabnce (1) (A°) 
Radial distabnce (r) (A°) 


Radial probability 
density (A°) 
> 
Radial probability 
density (A°) 
> 


2 3 6 10 1.5 
Radial distabnce (г) (А?) Radial distabnce (г) (А?) 


Which of the following species is incorrect method with its shape? 
(A) CIF, —— T -shaped (B) SO? —— tetrahedral 


(C) C,O7. —— planar (D) 6 ——>linear 
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Identify the incorrect statement (s) among the following: 

(A) if spin quantum number curve having 3 possible values then 4th period of periodic table 
would have maximum of 27 elements. 

(B) platinum (Pt) is one of the typical transition metal. 

(C) total number of f — electrons in Gd (at. No. 64) is 8. 

(D) atomic radius of Ga is nearly equal to that of Al. 


To prepare a buffer of pH 8.26 amount of (NH4)2SO, to be added into 500 ml of 0.01 M NH4OH 
solution [DK.(NH4*) = 9.26] is 

(A) 0.05 mole (B) 0.025 mole 

(C) 0.10 mole (D) 0.005 mole 


Consider the following equilibria: 

CH,COOH + H,O =—=H,0* + СНСОО” 
H,SO, + CH,COOH —— CH,COOH,* + HSO; 
H,SO, -- HNO, ——([H,NO,|' +HSO, 

NH, +H,O——NH,* --OH* 


and, now select the incorrect statement among the following 
(A) H2SO, is a stronger acid than НМОз 

(В) NH," is a weaker acid than H3O* 

(C) acetic acid is stronger acid than H2O 

(D) H20 is a weaker acid than H2SO, and HNO; both 


(С) “О — 25 A (major product) 


Qu the major product (A) in the reaction is 


Вг-СН, СН--СН H3C CH=CH Br 
0-0 Oppo) 
H3C M СН--СН, 
Вг 
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20. 


21. 


22. 


23. 


24. 


25. 


An inorganic compound (X) on hydrolysis produces a gas which on treatment with sodium 
followed by its reaction with ethyl chloride gives another compound (Y). Compound (Y) on heating 
with P — 2 catalyst gives (2Z) — pent — 2 — ene as major product. Hence the inorganic compound 
(X) is 


(A) ТАС (В) BaC; 

(C) SiC (D) МогСз 
Which of the following metal reacts most vigorously with water? 
(A) Li (B) Na 

(C) K (D) Be 


Boron trichloride on heating with ammonium chloride at 140?C gives a compound (A) which on 
reduction with sodium borohydride followed by hydrolysis gives another compound (B). Hence 
compound (A) and (B) are respectively. 

(A) inorganic graphite & ammonia (B) inorganic benzene & orthoboric acid 

(C) trichloroborazine & orthoboric acid (D) diborane & orthoboric acid 


(S) - 2 —chloropentane on reaction with Cl» (9) in the presence of U.V. light, gives ‘N’ number of 
optically active dichloro derivatives. Hence the value of N is 

(A) 5 (B) 6 

(С) 7 (D) 4 


Which of the following statement regarding keto - enol forms of acetone and ethyl actoacetate is 
correct? 

(A) both are more stable in enol form than in keto form 

(B) both are more stable in keto form than in enol form 

(C) acetone is more stable in keto form whereas enol form is more stable in ethyl acetoacetate 
(D) acetone is more stable in enol form whereas keto form is more stable in ethyl actacetate 


3 mole of KIO3, 4 mole of KI and 5 mole of НСІ are allowed to react according to the equation 
given below: 


KIO, + 2KI+ 64CI——> 3ICI + 3KCI + 3H, O 


The number of moles of products are 
(A) 27 (B) 18 
(C) 7.5 (D) 9.5 
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Which of the following statement is incorrect for the given graph? 


› Gas А 
Fraction of Gas В (temp-T) 


Velocity 
(A) The molecular weight of gas A will be greater than gas B 
(B) The average kinetic energy of both the gases will be similar at a particular temperature 
(C) The average velocity of particles of gas A will always be less than of particles of gas B at 
temperature T. 
(D) The velocity of any particle of gas A can not be greater than velocity of any particle of gas B 
at same temperature. 


A water sample is found to have 384 ppm of SO? . What will be the degree of hardness of water 


sample? 

(A) 200 ppm (B) 300 ppm 

(C) 400 ppm (D) 100 ppm 

How many structural isomers are possible with molecular formula C;H.46? 
(A) 6 (B) 8 

(C) 10 (D) 12 


Which of the following is mismatched? 

(A) LiCO3 = least stable carbonate among alkali metal carbonates. 

(B) LiF > almost insoluble in water due to its high covalent character. 

(C) Ba(OH)2 = most soluble hydroxide among alkaline earth metal hydroxide. 
(D) BeSO, = more soluble than BaSO, in water. 


О 


>B— t, с —©% ә H 


'А' H*/H,O 
(Major) zn 


(A) and (C) are isomers. 
Which of the following can be structure of (A)? 
(A) (B) 


(C) Cf (D) 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. If the circle х2 + y? + 2gx + 2fy + c = 0 is touched by y = x at P such that OP = 6/2, where O is 
the origin, then the value of c is 
(A) 36 (B) 144 
(C) 72 (D) none of these 
2 If æ is the nth root of unity, then 1 + 20 + 30° + ..... to n terms is equal to 
n n 
(A) - (B) -— 
(1-а)? 1-а 
2n 2n 
(С) --— (D) ---- 
1-о (1-о) 
3 If (3 + х2008 + х°°%9)°°1° — | aix + ах2 + ..... ах”, then the value of 
1 1 1 1 
8o — 541 — 5 Ae аз — 84 Fas + 8s Mens is 
(C) 2700 (D) none of these 
4. Total number of words that can be formed using all letters of the word ‘BRIJESH’ that neither 
begins with ‘I’ nor ends with ‘B’ is equal to 
(A) 3720 (B) 4920 
(C) 3600 (D) 4800 
5. If cos? A + cos? B + cos? C = 1, then AABC is 
(A) equilateral (B) isosceles 
(C) right angled (D) none of these 
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In triangle ABC, ZA = 2 then ап S) is equal to 


a-c a-b 
(A) EUR (B) “Эс. 

8-0 a-b 
(C) "B (D) —— 

с 

For the equation cos ! х + cos ' 2x + т = 0, the number of real solution is 
(A) 1 (B) 2 
(C) 0 (D) © 


Let A = (3, —4), B = (1, 2), let P = (2k — 1, 2k + 1) be a variable point such that PA + PB is 
minimum. Then k is 


(B) 0 


(D) none of these 


If x, 2y, 32 are in A.P., where the distinct numbers x, y, 2 are in G.P., then the common ratio of 
the G.P. is 


(A): В 342! 
(С) у21-3 (D) none of these 
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11. 


Total number of values of a so that x° — x — a = 0 has integral roots, where a є М and 6 < a < 100, 
is equal to 

(A) 2 (B) 4 

(С) 6 (D)8 


If normals are drawn from a point P(h, k) to the parabola y? = 4ax, then the sum of the intercepts 
which the normals cut off from the axis of the parabola is 

(A)h+a (B) 3(h + a) 

(С) 2(h + a) (D) none of these 


2 2 


The eccentric angle of a point on the ellipse aa -1 at a distance of 2 units from the focus 


on the positive x—axis, is 


3 4/3 
цан Цана! 
(A) cos : (B) л-сов 2 
(C) x^ cos"! (=) (D) none of these 
The eccentricity of the conic represented by х2 — y? — 4x + 4y + 16 = O is 
(A) 1 (B) v2 

1 

C)2 D) — 
(С) (D) 5 


If centre of a regular hexagon is at origin and one of the vertices оп Argand diagram is 1 + ді, 
then its perimeter is 


(А) 245 (В) 6-2 

(С) 445 (D) 6/5 

The number of even divisors of the number М = 12600 is 

(A) 72 (B) 54 

(C) 18 (D) none of these 
If x, y, z are in G.P. апаа = b! = c^, then 

(A) logs a = loga c (B) log, b = loga c 
(C) log, a = log, b (D) none of these 


Space for rough work 


— ——  — — — —O————Y—ÁMÁ———MÁMÁ Án 
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21. 


22. 


23. 


24. 
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Consider the ten numbers ar, ar’, аг”, ....., аг? If their sum is 18 and the sum of their reciprocals 
is 6 then the product of these ten numbers, is 

(A) 81 (B) 243 

(C) 343 (D) 324 


The value of m for which one of the roots of x? — 3x + 2m = 0 is double of one of the roots of 
x°-x+m=0Ois 


(А) -2 (B) 1 
(C) 2 (D) none of these 
x? — xy + y? — 4x — 4y + 16 = 0 represents 
(A) a point (B) a circle 
(C) a pair of straight lines (D) none of these 
The value of мэ. (loge 2) is 
(1-109:2) 
(A) 2 (В)3 
(C) 4 (D) 1 
біп 30 + sin50 + біп70--біп90  . 
is equal to 
соѕ30 + cos50 + cos 70 + cos 90 
(A) tan 30 (B) cot 30 
(C) tan 60 (D) cot 60 


If in a triangle, í - at - 5 = 2, then the triangle is 


Б А 
(A) right angled (B) isosceles 
(C) equilateral (D) none of these 
tan"! B - tan! E = ] is 
y х+у 

А) Ž B) 2 
(A) 2 (В) = 
(o) 5 (Di вт 

4 4 4 


Space for rough work 


— —— — ——— M ÁÁQáX—Á Pm Á—Á ÍHánmÁm 
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25. 


26. 


27. 


28. 


29. 


30. 


The circle x? + y? + 22x = 0, X є R, touches the parabola y? = 4x externally. Then 
(A) A > 0 (B) 4 <0 
(C) 4 > 1 (D) none of these 


In a triangle ABC, A = (a, В), B = (2, 3) and С = (1, 3) and point A lies on line y = 2x + З where 
о € 1, Area of AABC, A, is such that [A] = 5. Possible coordinates of A are (where [.] denotes the 
greatest integer function) 


(A) (2, 3) (B) (5, 13) 

(С) (-5,-7) (D) (-3,-5) 

Sum of common roots of the equations 2° + 2z° + 22 + 1 = О апа z®°® + 21% + 1 = 0 іѕ 
(A) -1 (B) 1 

(C) 0 (D) none of these 

The last two digits of the number 3°” are 

(A) 81 (B) 43 

(C) 29 (D) 01 

If t; denotes the nth term of the series2+3+6+4+114+18+..... then tso is 
(A) 49° — 1 (В) 497 

(C) 50° + 1 (D) 49° + 2 


Number of ways in which Rs. 18 can be distributed amongst four persons such that no body 
receives less than Rs. 3 is 

(A) 126 (B) 84 

(C) 4! (D) none of these 


Space for rough work 
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LO 2) 
т" o 
= 
N z 
Z|omio«ojaooim|imao|«mia|imolmi«i«ioo|«o«|mi«iaoa(|m 
— I 
= 
с z 
© o 
= 5 
“эээ” `x шин 
"EN 
Ww} 5 Б z 
o = 
79 О ш m 
o LT zjammumojoooaomaooaxjooumommojoojloixoononmmnmo 
< ШТ u 
o n= о 
E rs 
2 2S 
I O 
О 
gy 
ш « 9 
= т Оо |< < о а |< а о о о а о о о |< оо оо оо < о а оа о < ош 
Qo т 
< oa 
2 | | 
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“ү102 '(peoueApy) 33r ч! рәшепо 
әлец $шелболд |у шо sjuepnis 33f Lii 6/56 9 SwesHO1g [OOYDS рәјелбәјці / шоолвве|) шо sjuepnis JIFLI 1262 :7102 ‘(peoueapy) 
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Physics PART - | 
ЅЕСТІОМ – А 
1. In sliding maximum friction will act where as іп rolling static friction will act. 
2. Conservation of angular momentum 
2 
ve (Rome Ja (1) 
conservation of energy 
7 1( те? "m 7 
т mg? тё =mg—+mg? 2 
95 те, Je 921179 (2) 
=> у= 4/89/ 
3. Apply conservation of angular momentum. 


Cheek the distribution of mass about the three axis. 


JE val ЗИ (2 ЕН 


6. acceleration a = g/2 


velocity after 1 sec v = Зэ - 3 m/s 


the string will given become taut when at = 50" 

=> і-1 sec. 
7. Vam = Vu (1) 

V? = VŽ * М + 27, Vy COS120° 

=> М,/М,-1 
8 4 spring force- mg m,g-m,g 

| т, т, 

9. From the graph it can be concluded that both 5, & S» are accelerated frame or either S, or S» 15 

accelerated. 
10. The tension in the string is zero and block is falling freely. 
11. Conservation of linear momentum 

mu 
mu =(M+m)V=> V= 
( ) М+т 
; ; mu 
12. Using conservation of energy and F = 
M+m 
14. Angular velocity and angular acceleration are parallel or antiparallel in a circular motion. 
16. Displacement time curve will be a parabola. 
— x N 
17. Work done by friction = G -ds = [umgcoso ox ө 
0 со50 


= umg x = 20 J 
ds 4 
dx 
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18. L= 2N2h = 1(gsin30°c0s 45°)? 


2 
t= 4 sec. 
19. Conservation of energy | mv* —mg эс mg d «m3 2,3. | 
2 2 2 2 : 
2: 4 
3 5 


20.  s-|[(3-t)dt« [(t-3)at | - 6.5m 


0 


22. 2T sin = dmRo/ 


T= Re? 
дл 
23. ОА -> acceleration is positive 


AB -> acceleration zero 
BCD -> velocity is decreasing i.e. acceleration is negative 


24. for cylinder V, = Vo – рої (1) 
ао 4 (2) 
R 
Vo 
for plank V, = ES + ugt (3) 
V, = V; -Ro (4) 
7 
> Vo = g^ 
25. Apply work energy theorem to calculate work done by friction 


26. conservation of momentum 
М./20Һ-т,/20һ -MV; + mV? (1) 
_М-\, 
~ 2 2gh 
V, =3,/2gh 


mv? 


28. The particle will leave contact at the same point if mg -N < 


i.e N = 0; for v 2 „ЈА 


30. apply work-energy theorem 
2 2 
mgz 1k mg z ІК mg +Fz=0 
2 (K 2 |K 
—zz-2FK. 
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Chemistry PART - Il 
SECTION - A 
1. CH3 
Н,С--СН--СН,-СН,-СН, 
1 2 3 4 5 


Iso hexane has 5 type of Н for substitution in which С-1, С-3 & C-4 will form optically active 
compound on mono chlorination. 


2. М, +3H, —— 2NH, 


сэ (Mie) 
iv v) Iv ni) 


Rate 2.4х10° 


Со. =0.4 mol L” 
x 


3. |М,0,|- 


6. Н Н 


7. х„=—— 
n, +n, 


Mass of solution = п М; + поМ; 
(nM, +n,M, ) 
р 
na n, Tu n, А X, 
V (n.M,+n,M,)p xM,-«xM, 


Volume of solution = 


M 


MX, === M” + 2X 
S 2s 
Ksp = 4 x 10° = 4s? 
s = 1072 той 
s = 200 x 10° g/L = 2gllit 
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230, (9) + О, (g) 280, (0) 


Initial mol. 2 1 0 
2-2 1- 

Eq. conc. | x) | X) EX 

2 2 2 


К:Сг:О: oxides, SO; remaining of equilibrium, Hence 
Equivalent of SO; left = equivalents of К2СгОз used 
(2 — 2x) x 2 = (0.2 x 0.1 x6) 

This gives, x « 0.97 


21 
Now, К----127-- 4 6.96 x 104 


Cakes 


Hence (C) is correct. 


Number of radial node in Зр orbital = 3 – 1 — 1 = 1 is its radial probability curve will meet the 
x — axis only at one point and this is the case in curve (A) and (С) is either for 3p or 2s orbital. 
Also, as the shell number increases, the distance of maximum probability increases from the 
nucleus. Hence (C) is correct. 


In, SO? , S has З bond pairs and one lone pair and hence, it is pyramidal in shape not tetrahedral. 
Hence (B) is correct. 


(A). Three possible spin quantum number means an orbital can have at the most three electrons. 
So 4" period involves, 

3s,3d and 4p subshells. 

So, maximum of electrons (and hence elements) = 4530 “р? = 3 + 15 + 9 = 27 

(B). All elements of VIIIth group (i.e. 8, 9, 10 groups) are called typical transition metals. Pt also 
belongs to 10" group. So it is a typical transition metal. 

(C). E.C. of Gd (64) = [Xe]4f/5d'es? 

So number of f — electrons = 7 

(D). Due to ineffective shielding by 3d — electrons in Ga, size of Ga is smaller (almost equal) to 
that of Al. 

Hence (C) is correct. 


A mixture of NH4OH and (МН4):5О4 is a basic buffer. 
(NH;) 

(NH,OH) 

p^, (NH4OH) = 14 — 9.26 = 4.74 


pOH = 14 — 8.26 = 5.74 
Let, moles of (NH,)2SO, to be added = x 


5.74 = 4.74 +109 


pOH = pk, +log 


5x10? 
7 X = 0.025 mole 
Hence (B) is correct. 


The following equilibrium shows that 
NH, + H,O === МН; + OH™ 

So, NH,’ is a stronger acid than НзО“. 
Hence (B) is correct. 
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19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


It is a case of free radical addition to C = C bond. 


HC © CH=CH T B^ НЗС % CH он (C eo ( » бн ен (©) 
B Br 
) 


r 
(more stable 


O-O 
Br 
major product (A) 


Mg,C, — CH, -C = C -H —p HC -C = C - CH, - CH, 
(9 У, (Y) 


Р» - catalyst 
Me Et 
\ 
с=с 
/ \ 
H H 


( 2Z ) - pent- 2 - ene 
Hence (D) is correct. 


Since melting point of K is least among all, so heat released in the reaction immediately melts its 
surface and catches fire. 
Hence (C) is correct. 


ВС + 3NH,CI— B,N,H,CI, eue) B,NH, —*?5NH, reer 


(igen or ) 


(A) f 
(trichloroborazine) Inorganic benzene 


Hence (C) is correct. 


CH3 H»C—Cl CH3 CH3 CH3 CH3 
H Cl —* 5 шин: + а--о +H | Cl +H | Cl + H | Cl 
н;С-сн;-сн; HyC—CH»—CH, | Н:0-СНы-СНдЫ “Он-сі он, CH, 
(S)-2-chloropentane (optically active (1) (optically inactive) н,6--он, eite CH3 
(optically ін, н›С— С! 
active (2) 


(one optically (optically 
active and one active (1) 
optically 
inactive) 


Hence (A) is correct. 


Stability due to H — boding is present in ethyl acetoacetate. 
О О H., 
H4C | CH | OEt T ° 
3 2 Gx. Ox 
СН, ОЁ 


л 


H3C 


The limiting reagent here is НСІ. So calculating with the limiting reagent, the total number of 
produces is 7.5. 


It may be possible that few particles of gas A have higher velocities than that of few particles of 
gas B. 
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27. 96 ppm of 50% = 100 ppm of CaCO; so 384 ppm of 50% = 400 ppm of CaCOs. 


28. 


AANA ay n 
at did ышы 


29. LiF is insoluble in water but not because of its covalent character rather its high lattice energy 
which is not easily compensated by its hydration energy. 


"O- 0e Q^ Gs 


(Major) 
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Mathematics PART - III 
SECTION - A 
1. Here, P = (6, 6) 
It lies on the circle, thus 724+12(g+f)+c=O =... (1) 
Since у = x touches the circle, hence (087-2000... (2) 


Solving (1) and (2), c = 72 


2. Let, S = 1 + 2a + 307+... + na^! 
— aS = а + 202 + 3o? +..... + (п-1)о77! + по" 
On subtracting, S(1 — о) = 1 + [a + a? +..... + а" | - по" 
= Bro 
1-а 
3 PutX=@,@ 2 2 ae (1) 
apt AIO PAO Fats аа (2) 
2201 ao + ала? + 820 + ..... 
Adding (1) and (2) we get, 2 х 27°" = 2a) а: — a; + 2аз — a4 – as + 2а –..... 
= 299.8 1a, шартай үе ded ds 
4. Total number of required words = 7! — 6! — 6! + 5! 
5. cos? A + cos? B - (1 — cos? С) = 0 


cos? A + cos? B - si^ C = 0 

cos? A 4 cos(B 4 C) cos(B - C) 2 0 
= 2 cos А cos В сов С-0 
Hence, either A or B or C is 90? 


6. Неге, a? = b? + с? 
2lanz 
айса 2. 
а чап С 
2 
аа ооа асы 
2 2 
С arb 
=> tan— =— 
2 
pne (~ for эв. C>) 
2 с с 2 
7. COS ! X + соз ' 2x = —т, which is not possible 
8. PA + PB is minimum if PA + PB = AB 
3 4 | 
1 2 11-0 
2k-1 2К-1 1 
= ke 
8 
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Here, y = хг, 2 = хг? 
Also, x, 2y and 3z are in A.P. 
Hence, 4y = x + 3z 
=> 4xr =x + ax? 
= 3r°—4r+1=0 
1 


ee 
3 


|2°—3| |238 
3| > |z|?-3 
22-31 -3-0 
3 +^/21 
2 


0-1 « 


x -x-a-0,D- 1 + 4а = odd 

D must be perfect square of some odd integer 
Let D = (24 + 1)? 

= 1 + 4а = 1 + 44 4 

>a= (A + 1) 

Now, а є [6, 100] 

= а = 6, 12, 20, 30, 42, 56, 72, 90 


Equation of normal у = mx — 2am — am? 
Put y = 0, we get x1 = 2a + am? 

хә = 2а + ams 

хз = 2а + am 
The normal passes through (h, k) 


= am? + (2a - h)m « k 2 0 
—m,-«mo«ms-0 


2a-h 
m4mo + moms + mam. = 
2 2 2 2(2а-1) 
> mj +m; +M; =-~ 
a 


=> Хү + Xo + Хз = ба - 2(2a — h) = 2(h + a) 


Any point on the ellipse is (2 cos Ө, 43 sin Ө) 
The focus on the positive x-axis is (1, 0) 


Given that (2 cos 0 – 1)? + 3 sin? Ө = 2 
TEN 
4 


(x-2 _(у 22ү 


42 pon 


Given curve is 


So,a=b=4 


= е= 2 


Let the vertices be zo, 21, 22, Zs, 24, 25 М.Г. centre О at origin апа |20| = 45 
Now, AOA?A; is equilateral 
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=> A,A; = J5 
= Perimeter = 64/5 


16. № = 12600 = 2°3°5°7' 
Number of even divisors = (3)(2 + 1)(2 + 1)(1 + 1) = 54 


1. Неге, у= хх 24. (1) 
Also, a = b = с? = X (Say) 
-— log. log. log. 


= қ у = 3 Z= 
loga logb logc 
Putting these values in (1), we get log, a = log, b 


18. Given 2 2 C (1) 
І- 
19 
Also, =6 
1 
ds 
r 
1 ar(r'9 1) 
SO 1 | | .*iu 2 
э” x ro (2) 
From equation (1) and (2), we get КЖ 18-6 
a?r 
>ar! =3 
Now, P = a"r” = 3° = 243 
19. Let a be the root of x? — x + m = 0 and 2a be the root of x? - Зх + 2m = 0 


Then, a? — о +m = 0 and 402 — бо + 2m = 0 
Eliminating a, m? = -2m 2 m = 0, m = 2 


20. Сімеп equation is, x° — (y + 4)x + y? — 4y + 16 20 
Since x is real, so, D > 0 
= (y + 4)? - A(y? - 4y + 16) 20 
>(y-4) <0 
=у=4 
Since equation is symmetric in x and y 
Hence, x = 4 only 


120032. (log, гү 


21. 5 5 -1 
(1410952) (1410952) 
22 (sin30 + sin90) + (sin50 + sin 70) 
| (cos30 + cos90) + (cos 50 + cos 70) 
2sin60(cos30 + cos0) 
- = tan60 
2cos60(cos30 + cos0) 


23. 0 SP 8-0) 0 
5-а 5-а 
= а? =b + с? 


Hence, triangle is right angled 
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25. 


26. 


27. 


28. 


29. 


30. 
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tan | B ап! E - ] 

y х+у 
int] 

= tan’ B tan” x 
M: 

x 
tan! B -{ tan 1-tan"! Y) 
y 


= tan! X «tan! Y 
y x 


лот л 
4 2 4 


The graph shows à > 0 


А = (a, 2a + З), BC = 1 unit. Equation of BCisy -32 0 
Distance of A from BC is p = |20 + 3З – 3] 

Area of AABC = А = |0; 5 <А < 6 

= 5 < |0] <6 


We have, 2? + 222 + 22 + 1 = 0 

->2--і,о, о? 

Since z = —1 does not satisfy z °% + 2'° + 1 = 0 
While z = о, о> satisfy it 

Hence, sum = o + w = -1 


940025. (81)? = (1 + 80)? 
= 1Co + OI + ..... СВО 56 
— Last two digits are 01 


249464 114 184.0510 +2) + (1° + 2) + (2° + 2) + (3° + 2) + 
Hence, tso = 49° + 2 


Distribute Rs. 3 to each person 
Then, we have to find non- negative integral solution of y; + ух + уз + уд = 6 
Which is given by 5*^7'C,., = °С» = 84 
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FIIT) EE JEE (Advanced), 2015 
HALF COURSE TEST -VI 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Section-A (14 — 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 


Name of the Candidate 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART – | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A particle moves over the sides of an equilateral triangle of side / with B 
constant speed v as shown in figure. The magnitude of average 
acceleration as it moves from A to C is П 4 
(А) уг (B) УЗ v? 
£ 2 £ A £ С 
Jav? vi 
C р) — 
(c) = (0) 2 


In the arrangement shown in the figure pulley is light and smooth. 7 
The extension in the spring is (g = 10 m/s?) 
(A) 1.33 cm (B) 1 cm K = 1000 N/m 
(С) 1.67ст (D) 2 ст 
1k 
8 2 kg 


A block of mass m is gently placed over a massive plank moving horizontally over a smooth 
surface with velocity 6 m/s. The coefficient of friction between the block and plank is 0.2. The 
distance travelled by the block till it stop with respect to the plank is (g = 10 m/s?) 

(A)4m (B) 6m 

(C)9m (б) 12m 


A particle is given velocity 5 m/s on a fixed large inclined surface as 

shown in the figure. The radius of curvature of the path of the particle 

after 1 sec from the start is about(g = 10 m/s?) 

(A) 7 т (В) 14 т 

(С) 21 т (0) 28 т A 


Space for rough work 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AIITS-HCT-VI(Paper-1)-PCM-JEE(Advanced)/15 


5. 


A liquid drop at temperature t, isolated from its surrounding breaks into a number of droplets the 
temperature of the droplets will be 

(A) equal to t (B) greater than t 

(C) less than t (D) none of these 


In a mixture of gases, the average number of degree of freedom per molecule is 6. The rms 
speed of the molecules of the gas is C. The velocity of sound in the gas is 


C 3C 
(А) = (в) > 
2С С 
с) = р) = 


A wall of width / and cross sectional area A is having variable coefficient of thermal conductivity 
given by k = ko + ох (where Ко and a are positive constant) and x is measured from outer surface 
of wall. If the temperature of surroundings is To°C and the temperature of the room is maintained 
at T, ?C(To > Т,). The temperature of the wall at x = //2 is (given о//Ко = 1 5.1. unit, To = 45°C, and 
T, = 20°C) 

(A) 20°C (B) 25°C 

(C) 28°C (D) 30.37°C 


A particle of mass 2 kg is moving with a uniform speed of 3/2 m/s in XY plane along the line y = 
(x + 4)m. The magnitude of the angular momentum about origin is 
(A) zero (B) 24 kgm?/sec 
(C) 30 kgm?/sec (D) 35 kgm?/sec 


A bob of mass m is in equilibrium with the help of two inextensible 
string connected to fixed support. The bob is slightly displaced 
perpendicular to the plane of figure and released. The time period of 
oscillation of bob is 


7 d 
Nie B) 2,9 
(А) ЫГ (В) dE 
Co. (р) 2r, 00) 
Y g 2g 
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Assertion - Reason Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 


ONLY ONE is correct. 

10. STATEMENT-1: A ball is projected upwards with such a velocity so | 
as to reach to a height Н. Collision of ball with ground is elastic. h<H 
There is a roof at height h < H. Whatever may be the value of h and | 
e (the coefficient of restitution between the roof and ball), the ball 


will definitely collide with the roof for second time provided e = 0. 


because 

STATEMENT-2: Magnitude of velocity will not change by the collision with ground. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: Radius of circular orbit of a satellite is made two times, then its areal velocity will 
also becomes two times. 


because 
STATEMENT 2: Areal velocity is given as А -= 1 =- ПУ”. 
dt 2m 2m 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 
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12. 


STATEMENT -1: If a particle is projected from the ground with some velocity (not very large) at an 
angle with horizontal, path of the particle is assumed parabolic, although it is not exactly 
parabolic. 


because 
STATEMENT 2: Magnitude of acceleration due to gravity at all places is assumed to be the 
constant, although it is not so. 


(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT :-1: The two bodies of masses M and m (M > m) are allowed to fall from the same 
height. If the air resistance for each be the same then both the bodies will reach the earth 
simultaneously. 


because 

STATEMENT 2: For same air resistance, acceleration of both the bodies will be different. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


The air column in a pipe closed at one end is made to vibrate in its third over tone by tuning fork of 
frequency 220 Hz. The speed of sound in air is 330 m/sec. End correction may be neglected. Let Po 
denote the mean pressure at any point in the pipe and АР; the maximum amplitude of pressure vibration. 


14. 


Find the length of the air column 


(A) 3.2 m (B) 2.625 m 
(C) 4.23 m (D) 1.16 m 
What is the amplitude of pressure variation at the middle of the column 
(A) AF, (B) УЗАР, 
42 2 
(C) AP» р) 5 


What is the maximum pressure at the open end of the pipe? 


(A) P, (B) P, - AP, 
(C) P, NT (D) none of these 
° 2 
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Rolling motion can be considered as superposition of pure translation 
and pure rotation about centre of mass of a body of uniform density. 
Rolling without slipping is a special case of rolling, in which the 
distance travelled by centre of mass of body of uniform density is 
equal to the distance travelled by point of contact on body of uniform 
density [say P] in a given time interval. 


t=0sec 


If C;C2 = PQ = Rolling without slipping, and if С.С: = PQ = Rolling with slipping 


Hence if velocity and tangential acceleration of point P with respect to 
surface must be zero but point P has a total acceleration in case of rolling A 
without slipping. The rolling without slipping can also be viewed as a pure 
rotation about an axis passing through the point of contact and 
perpendicular to plane of motion, called “Instantaneous axis of rotation 


%о 


22 
t=tsec 


B 
A disc having radius R and mass M is placed gently on rough inclined surface as shown in the figure. 


Disc rolls down and comes to B in time t after placing at A. If AB is / and оо is the angular velocity of disc 
in clockwise direction just before placing it at A (Assume that the friction is sufficient to provide pure rolling 


to the disc for the given length of inclined plane). 


17. A body performing rolling with slipping then 
(A) the radial velocity of point of contact of body relative surface is zero 
(B) the tangential velocity of point of contact of body relative to surface is zero 
(C) the net velocity of point of contact of body relative to surface is zero 
(D) none of the above 


18. The nature of rolling of disc during motion from A to B is 
(A) Rolling with slipping (B) rolling without slipping 
(C) some time (A) sometime (B) (D) can’t say 
19. Work done by frictional force during time interval t is 
(A) zero (B) positive 
(C) Negative (D) none of the above 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the processes in column | with the possibilities in column ЇЇ, where AQ and W are heat 
change and work done respectively. 


(A) Isobaric (р) AQ>O 
(B) Isothermal (q) AQ<O 
(С) Isochoric r) М»О 
(D) Adiabatic (5) W«O 
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2. If the position vector of a particle at point P moving in space and distance traveled from a fixed 
point on the path are given by r and s respectively. Three vectors are defined as follows 
N-9. т-ва and B=Nxt 
ds ds 


where R is the radius of curvature at point P and г is a non-zero vector. Now match the following 
on the basis of above concept 


Column A Column B 
(A) T (p) Unit vector 
(B) N (д) Zero 
(C) N-T () У (unit vector along the direction of velocity) 
(D) B HE where a and ат are acceleration and magnitude of 
(8) | Мха 
tangential acceleration of particle Р. 
3. Match the following. 

Column – А Column – В 
(A) Equation of continuity (Av = constant) (p)  non-viscous flow 
(B) Bernoulli's equation (9 steady flow 
(C) Velocity at a given point is constant with time. (r) incompressible flow 
(D) Ideal flow (s)  irrotational flow 
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Chemistry PART - Il 


ЗЕСТІОМ-А 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Lattice energy of chloride of alkali metals is in order: 
(A) LiCl > NaCl > KCI > RbCI > CsCl (B) LiCl < NaCl < KCI < RbCl < CsCl 
(C) NaCl < KCI < LiCl < RbCl > CsCl (D) NaCl < KCI < RbCI < CsCl > LiCl 


A ball of mass 200 g is moving with a velocity of 10 m/sec. if the error is the measurement of 
velocity is 0.1%, then the uncertainty in its position is 

(А) 3.3 x 10?! m (B) 3.3 x 107^ т 

(C) 5.3 x 102 т (D) 2.6 x 10? m 


Fluorine reacts with uranium to form UFs: 


(е) «эв, (а) н TA 

How many fluorine molecules are required to produce 2 mg of ОЕ; from an excess of uranium? 
(The molar mass of ОЕ; is 352 g/mol) 

(A) 3.4 x 107 (B) 1 x 10? 

(C) 2 x 107? (D) 3.4 x 10?' 


In the disproportion reaction: 


нара,” ?PH4, нро: 
The equivalent mass of H3PO; is (m = molecular mass of H3PO;) 


(А) 3m (В) 2m 
A қ 

(С) 5m (0) 29 
6 A 
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5. For the reaction: n, (4) 42H, (4) == эмн, (л). K, 26 1x10" at 25°C. AG’ for the reaction will 
be (1001061 = 1.78) 
(A) 24 kJ (В) -24 kJ 
(С) -7.3 kJ (D) 2 kJ 
6. A diatomic molecule has a dipole moment of 1.2 D. If the bond length is 1.0 x 1077 cm, what 
fraction of charge does exist on each atom? 
(A) 0.1 (B) 0.2 
(C) 0.25 (D) 0.3 
7. Which of the following has longest C — O bond? 
A О B О 
(А) ET (B) 22 
C О D О 
(С) (D) 22 
CH» 
8. The given pair is 
Br Br 
n «OH and a Cols 
HsC2 "cH, " сн; 
(A) enantiomers (B) homomers 
(C) constitutional isomers (D) diastereomers 
9. Which of the following species will act only as electrophile and not as nucleophile? 


A + B 


(D) 
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Assertion - Reason Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


STATEMENT-1: In Lother Meyer Curve the alkali elements occupy maxima of the curve. 

and 

STATEMENT-2: Alkali elements have largest volume in a period. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: Cyclopropane has greater ring strain than cyclobutane ,yet this is readily formed. 

and 

STATEMENT 2: Formation of four membered ring involves larger decrease in entropy than that of 

three membered ring. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 
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12. 


STATEMENT-1: pH of a neutral solution is always equal to р“ / 2at any temperature. 
and 
STATEMENT -2: A neutral solution at any temperature will have same concentration of |Н” | and 


(Он | ion in the expression for Kw. 


(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: 0.74g of Ca(OH), is required for 10 litre of water to remove temporary hardness 


of 100 ppm due to Mg(HCO3); (atomic mass: Ca = 40, O = 16, H = 1,Mg = 24, C = 12). 

and 

STATEMENT-2: Hardness of water is caused due to calcium and magnesium salts of 

СГ,5О2 and HCO}. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


Alkene undergo free radical substitution reaction as it is carried out in the presence of sunlight. 
Experimentally it is found that relative rate of abstraction of hydrogen atoms from 1°, 2° and 3° carbon 
atoms аге in the ratio 1: 3.8 : 5 during the monobromination while this ratio is 1 ; 82 : 1600 during the 
monobromination. Alkyl halide undergoes nucleophilic substituton reaction which may be unimolecular or 
bimolecular depending upon the nature of substrate alkyl halide. Former reaction proceeds via the 
carbocation intermediate while latter one proceeds via transition state. 


14. CH, = CH- CH, - CH, — >= >(A)+(B) 
In the given equation (A) and (B) are 
(A) LE E: and i EU S dc 


Cl Cl 
(B H»C—CH=CH—CH3 and ld de NU 
Cl Cl 
(C) хасдаг лаа and шарын 
СІ СІ 
(D) ати апа P E OE 
CI Cl 
15. Predict the product ratio during the monochlorination of 2 — methylbutane? 
(A) 9:5:3 (B) 9:5:3.8:3 
(C) 9:7.6:5 (D) 6:3:7.6:5 
16. % isomer of products corresponding to 1° and 3? C - atoms obtained during the 
monobromination of 2 — methylpropane are 
(A) 0.596 and 99.596 (B) 80% and 20% 
(C) 7596 and 2596 (D) 1596 and 85% 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


16 
AIITS-HCT-VI(Paper-1)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 17 to 19 


Werner Heisenberg stated the uncertainty principle which is the consequence of dual behaviour of matter 
and radiation. It states that if is impossible to determine simultaneously, the exact position and exact 
momentum (or velocity) of an electron. 
Mathematically, it can be given as the equation: 

h 
Axx Ap = m: 
Where Ax is the uncertainty in position and Ap, (or AV,) is the uncertainty in momentum (or velocity) of the 
particle. 
If the position of the electron known with high degree of accuracy (Ax is small), then the velocity of the 
electron will be uncertain [A(V,) is large]. On the other hand, if the velocity of the electron is known 
precisely [A(V,) is small], then the position of the electron will be uncertain (Ax will be large). Thus if we 
carry out some physical measurements on the electron's position or velocity, the outcome will always 
depict a fuzzy or blue picture. 


17. An electron moves around the nucleus in a circle of radius r. Assuming that the uncertainty of the 
momentum of electron is of the same order as momentum itself, the momentum of the electron 
would be 
(A) ын (В) 2xhr 
Алг 
h 

(C) — (D) 4xhr 
271 

18. The uncertainty in the velocity of a cricket ball of mass 100 0, when uncertainty in its position is of 
the order of 1A°, would be 
(А) 2527x107 ms" (B) > 2.35x10 ?ms 
(C) 23.16x10 тв" (D) >8.51x10~ms" 

19. If one tries to find the exact location of an electron to an uncertainty of only 10? m, then 
uncertainty in velocity, i.e. AV would be 
(A) 10^ те”! (B) 104 те”! 

(С) 10? те”! (D) 109 те”! 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the electronic configuration listed in Column - II with the descriptions listed in Column - I: 
Column – 1 Column - Il 
(A) | Violation of Aufbau's rule (p) m M | А 
(В) | Violation of Pauli’s exclusion | (0) m N | А 
principle 
(C) | Violation of Hund’s rule (r) m M | А 1 
(D) | Violation of both Pauli's and | (s) 1 hy | А А 
Hund's rules 
2. Match the following Column — | with Column - II: 
Column – І Column - Il 
(A) | Cz (0) | c2pz (л2рх- л2ру) 
(B) | O2 (q) | Paramagnetic 
(C) | NO* (r) | Triple bond 
(D) | Ne (s) | Diamagnetic 
3. Match the following Column — | with Column - II: 
Column - І Column - Il 
(А) | Hc—cH—CcH; <» H'cHz-cH—CH; | (P) | -l effect 
(B) . o ® (9) | -R effect 
Н:С--0Н--01: <—> :CH2- CH—OI: 
C О О r) | +R effect 
© ®// ® e/ 9 
Н.С--СН-М ac ии 
on O 
(D) CH, CN (s) | Hyper conjugation effect 
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Mathematics PART - III 


SECTION – А 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Consider the sequence 1, 2, 2, 4, 4, 4, 4, 8, 8, 8, 8, 8, 8, 8, 8, ..... then 1025" term will be 
(A) 2° (B) 27 
(С) 2" (D) 212 


A student is allowed to select at most n books from a collection of (2n + 1) books. If the total 
number of ways in which һе can select at least one book is 63, then the value of n is 


(A) 2 (B) 3 
(C) 4 (0) 5 
If z — 1| 2 and |wz — 1 — “| = a (where о is cube root of unity) then complete set of values of a 
is 
(А)0<а<2 (B) 1«a« 3 
2 2 
Re Legals (0) 0<а<4 


In triangle ABC, а = 5, b = 4 and с = 3. О is the centroid of the triangle. Circumradius of triangle 
GAB is equal to 


(А) 2413 (В) SA3 
OERE (0) 2.43 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


19 
AlITS-HCT-VI(Paper-1)-PCM-JEE(Advanced)/15 


If x є [-1, 0), then cos (2х2-1)-2 sin! x is equal to 


(A) zs (В) x 
с) 5” (D) -2л 


The range of values of a for which the line 2y = gx + a is a normal to the circle 
x? + y? + 29x + 2gy — 2 = 0 for all values of g is 
(A) [1, oo) (B) [-1, =) 


(C) (0, 1) (D) (7, 1] 

If y = тух + с and y = mxx + c are two tangents to the parabola y? + 4a(x + а) = 0, then 
(A) m, + m2 = 0 (B) 1 + т; + тг = 0 

(С) mm» = 1 = 0 (D) 1 + m4m22 0 


(x — 1)(y – 2) = 5 and (x — 1)? + (y + 2)? = г intersect at four points A, B, C, D and if centroid of 
AABC lies on line y 2 3x — 4, then locus of D is 


(A) y 2 3x (В) х2 + у2 + 3х + 1= 0 
(С) Зу=х+ 1 (D) y = 3x + 1 

If roots of an equation x" — 1 = 0 are 1, aj, a», ..... ‚ An—1, then the value of 
(1 —ay)(1 — аг)(1 — aa) ..... (1 — an-1) will be 

(A) n (B) n? 

(C) n" (б) 0 


Assertion - Reason Туре 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


STATEMENT 1: 1111 ...... 91 times is composite number 

STATEMENT 2: 91 is composite number 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


Space for rough work 
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11. 


STATEMENT 1: If n is an odd integer greater than 3 but not a multiple of 3, then (x + 1)^ – x^ — 1 
is divisible by x? + x? + x 

STATEMENT 2: If nis an odd integer greater than 3 but not a multiple of 3, 

we have 1 + о" + о" = 3 

(A) Both the statements аге true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


юэ 
243 


STATEMENT 2: The minimum value of a cos 0 + b sin 0 is —/a? + b? 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


STATEMENT 1: The minimum value of 27°°S2%815!"2* js 


STATEMENT 1: The locus of a moving point satisfying (х2) жұ? ЕЕ -2У +y? =4 is 
ellipse 

STATEMENT 2: Distance between (-2, 0) and (2, 0) is 4 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 


A(1, 3) and с|-2, -2) are the vertices of a triangle ABC and the equation of the internal angle bisector 
of ZABC іѕх +у = 2 


14. Equation of side BC is 


(A) 7x + By -42 0 (В) 7х + 3у + 4= 0 
(C) 7x - 3у+4= 0 (D) 7x -3y - 42 0 
15. Co-ordinates of vertex B are 
3 17 17 3 
216:23 в (2, 3. 
10 10 10 10 
5 9 
С) |->, = D) (1, 1 
о (-5, 3) (D) (1, f) 
16. Equation of side AB is 
(A) 3x + 7y = 24 (B) 3x + 7y + 2420 
(C) 13x + 7y + 820 (D) 13x - 7y - 820 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 


Read the following write up carefully and answer the following questions: 
Five balls are to be placed in three boxes. Each box should hold all the five balls so that no box remains 
empty 


17. Number of ways if balls are different but boxes are identical is 
(A) 30 (B) 25 
(C) 21 (D) 35 
18. Number of ways if balls and boxes are identical is 
(A) 3 (B) 1 
(C) 2 (D) none of these 
19. Number of ways if balls as well as boxes are identical but boxes are kept in a row is 
(A) 10 (B) 15 
(C) 20 (D) 6 
SECTION – B 


(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the following Column- with Column-Il 
Column -|I Column - Il 
(A) If a, b, c are in G.P., then loga 10, logy 10, log, 10 are in (p) A.P. 
x x x 
(Bi 2 22222909 8108 teaches ане () HP. 
a-be* b-ce* с-ае* 
(C) If a, b, c are in A.P., a, x, b are in С.Р. and b, y, c аге in 
G.P., then х2, b°, y? are in () ah 
s. X Ўы у E 2 
(D) a y, z are in G.P., а = b’ =c’, then log a, log b, log c are (s) None ot thesë 


Space for rough work 
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Match the following Column- with Column-Il 


(A) 


(B) 
(C) 
(D) 


Column – І 
А b+c 
cot— = 
2 
atan A +b tan В = (а + 
a cos А = b cos В 
cos A= sinB 
2sinC 


b) [^78] 


2 


Match the following Column- with Column-Il 


Column – 1 


If two circles x° + у? + 2a;x + b = 0 and x° + у? + 2ax + b = 0 


touch each other then triplet (a;, аг, б) сап be 


If two circles х2 + y? + 2a;x + b = 0 and x? + y? + 2ay+b=0 


touch each other then triplet (a;, a2, b) can be 


If the straight line aix — by + b? = 0 touches the circle 


х? + y? = ax + by, then triplet (a1, аг, b) can be 
If the line 3x + 4y — 4 = 0 touches the circle 


(x — a3)? + (y — а)? = b?, then triplet (ai, аг, b) can be 


Space for rough work 
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Column - Il 


always right angled 


always isosceles 
may be right angled 


may be right angled isosceles 


Column - Il 
(p) (2, 2, 2) 


ЖЕР 
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A 


с 


о |% |N 9 |o |A о m |> 


СО>>(>(О ОС(>(С(Р»(СЦО Со О0 б ОР 


с 


ш >| тг > СО (00 э-»г»гу o> О| Р Р ОО 


СОО О| 0 О0О Р О| 0 Р Р О|0 0 0 o w 


(A) > (р), (9), (r), (s) 
(В) > (р), (9), (r), (s) 
(С) > (р), (9) 
(D) -> (г), (в) 


(А) -> (s) 
(В) 2 (p, г) 
(C) > (р, 4) 
(D) (p) 


(A) > (q) 
(B) > (r) 
(C) > (p) 
(D) > (г) 


(A) > (p), (s) 
(B) > (p), (r) 
(C) > (q) 
(D) -> (p) 


(A) > (s) 

(B) > (p. q) 
(C) > (р, r, 5) 
(D) > (r, 5) 


(A) 5 (p. r) 
(В) > (9, r) 
(C) > (r, s) 
(D) > (9, r, s) 


(A) > (q) 
(В) > (p), (9), (r), (s) 
(C) > (q) 
(D) > (p), (q), (r), (s) 


(A) > (s) 
(B) > (r) 
(С) > (q) 
(D) > (p) 


(A) > (r) 

(B) > (р, q) 
(C) > (4,1) 
(D) > (p. 5) 
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Physics PART - 1 
SECTION - A 
1 |У,-4| 43 4% 
i <а> = = = 
At (Qv) 21 
2 2g - T =2a...(i) 
T-g=a (ii) 
T=kx ...(iii) 
x = 1.33cm 
3. ү? =u’ + 2as 
36-0-2х2х5 
5-9т 
4. Velocity after 1 sec =5 J2 
(52)? 


Radius of curvature = = 104/2 = 14 т 


5/42 


— —— — P— ———— MX ÁMMMÀ—nsmnÜ 
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Chemistry PART - II 
ЅЕСТІОМ – A 
9. The compounds given іп options (A) & (С) has по electron deficiency. The compound (В) has 


both electrophilic and nucleophilic site. While the compound (D) has got only electrophilic site. 


10. Lother Meyer Curve is plotted between atomic volume and atomic mass. More is the atomic 
volume, higher is the position occupied. 


11. Decrease in entropy during formation of four membered ring is higher than that of three 
membered ring. That’s why formation of four membered ring is thermodynamically less feasible. 


12. K, =[H* ]l OH" | 
For neutral solution Цаг -К, (since ін |= (он |) 
-2log|H* | = -logK,, = pK,, 


H- pKw 


ME 


13. Мо(НСО, ), +Ca(OH), + CaCO, + 2H,O + MgCO, 
100ррт = 10° g of water has 100g of CaCO; 


10 lof H2O = 10* g of water has x x10*g of CaCO; = 1g of СаСОз 


Moles of CaCO; = ux = moles of Са(ОН); 


— Mass of Ca(OH), = — 
100 


x74 = 0.74g 


14. At high temperature, there is allyl substitution. 


CH3 
It has four types of replaceable H — atoms hence monochloro derivatives will be four. The product 
ratio will be 6 : 3 : 7.6 : 5. It is total number of hydrogen atoms multiplied by relative reactivity. 


16. iN E 
сн; 
1°=9х1=9 


3° = 1 x 1600 = 1600 
Thus the product ratio is 9 : 1600 and hence 


% of 1° = 1 


- х100 = 0.5% 
09 


% of 3° = T 100 ғ 99.5% 


17. Ax = Г 


h h h 
Ах.А > A| 
P 4n P 4T.AX Алг 
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h 
Bpepespoen 


-34 
18. AXxmAV > d or AV > О2О 0 m sec" 
4n 4x3.14x0.1x10 ? 
>5.27х1074 m вес”! 
-34 
i^ Ue eo ties 
4num  4x3.14x9.11x10 
4 
ТАМ = 2 =10° ms” 
10 
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Mathematics PART - Ill 


SECTION - A 
1. Let the 1025" term falls in the n" group. 
Тпеп,14:2444.:.42" “-1025:14-2544«...42" 
= 2"7! < 1026 < 2"*' 


>n=10 
— 1025" terms is 219 

2. Неге, Ge Cosas eee = 63 
>n=3 

3. lez -1—o^|-a 


>|z+1/=as|z-14+2|= 
>|z-1)+2>as>0<a<4 


4. AG - түзу +2c? -a° BG -1 2a? +062 =b* 


= AG =Â; BG - z vb?+ 40% as a? =b? + o? 
> ^8 = 2: BG - 1.4643 -2./3 


Also, AB=c=3 and AGAB = 5 Ano =2 


If R; is the circumradius of triangle па Шеп 


R, - (AG)(BG)(AB) 5 867 _ 5413 ne 
5. cos! (2x? - 1) = 2r — 2 cos ! x (as x < 0) 


= cos” (2х2 - 1) - 2 sin™ x = 2r — 2 cos ! x -2sin x 
= 27 — 2 (cos™ x + sin™ x) = zx-e(5) E 


6. The line 2y = gx + a should pass through (-9, —0) 
So -29g = -9° + a > о = 9? – 209 = (g - 1) - 12-1 

7. Tangents y = тух + c and y = mox + c intersect at (0, c) which lies on the directrix of the given 
parabola 
Hence, tangents are perpendicular for which m,m» = —1 

8. If (х, yi) is the point of intersection of given curves 


4 
Xi ds Уу 
Тпеп - -+l and 23-20 


4 
2 

4 2 4 
3 3 
к. Уу 


iz 4 = = апа сш Y4 
3 3 4 
r Y» 
Centroid | -= EE E: lies on the line y = 3x — 4 
3(4- 
Hence, 7“ Xa) 4 
3. 3 
=> y4 = 3X4 


Hence, the locus of D is y = 3x 
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9. 


14. 


17. 


-16. Image of A(1, 3) in line x + y = 2 is 


Clearly, x^ — 1 = (x – 1)(x —ay)(X — a) ..... (x — an-1) 


x" -1 
uie = (x-a4)(x- a5).....(x-aq 1) 
=1+х+х°+....+Хх°' = (х-а)(х-а)..... (X — 8-1) 


= п=(1—а{)(1—а)..... (1 — a4. 1) (Putting x = 1) 


91 _ 
=1410+107+.....+10%= 10. 71 
10-1 
_ 107554 10758] 
108 -1 10-1 


(1 +10 +10” + ..... +10) x (1 +10 +10° + ..... 1077) 
Composite number 


ХЗ +x «x = x(x? ex + 1) 2 x(x - o)(x o?) 

Now f(x) = (x + 1)" — x" — 1 is divisible by x? + х2 + x, if f(0) = 0, Қо) = 0 and Қо? = 0 
Now, f(0) = (0 + 1)^ -0^- 1-0 

Ко) = (о + 1) -o^ —1 = (-w)"- о" 1 = 0 

Similarly, Қо?) = 0 


Let у = 97008 2x „ gysinex = 33cos2x«4sin2x 


Now, —/3? + 42 < 3cos2x + 4sin2x < V3? + 4? 


— 3^ < 3300s 2x14 sin 2x «35 


Locus of P is line segment between (-2, 0) and (2, 0) 


( 2(2) 4 20) zig 


2 2 
: 2 2 
So line BC passes through (-1, 1) and 4 -2) 2 2 
| 85 28 
(-2-1) 5 5 
The equation of line BC is у-1---5-7 (x +1) 


E 


Vertex B is point of intersection of 7х + Зу + 4 = 0 and x + y = 2, i.e., B= -5 2) 


=>7xX+3y+4=0 


3-2 
Line АВ is y -3 = \—2 


z 


(х-1) 23x + 7y = 24 


-19. If no box remains empty, we can have (1, 1, 3) or (1, 2, 2) distribution pattern 


5! 5! 
" 5 
11213! (21)? 1121 


Неге, number of ways = 


Here, we have only two ways (1, 1, 3) and (1, 2, 2) 
Hence, number of ways is 2 
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19. When boxes are kept in a row, they will be treated as different. In this case, the number of ways 
will be °~'C3_; = “Сә = 6 


SECTION - B 


1. (A) a, b, c are in G.P. Hence, b^ = ac 
=> 2 logio b = login a + logio C 
2 1 1 
=> = + 
100,10 100,10 100,10 
2 1 1 
= + 
y x z 
Hence, x, y, z are in H.P. 
B a+be* b+ce* c+de* 
a-be* b-ce* c-de* 
2a iz 2b iz 2c 
а-ре" b -ce* c - de* 
а-ре” b-ce* c-de* 
= = = 
а р С 
= a, b, c, d are in G.P. 
(C) Given, 2b = a + c, х? = ab, y? = bc 
Now, x° + y? = b(a + с) = 2b? 
=> x? + у? = 2b? 
Hence, x’, b?, y? are in А.Р. 
(D) x log a= y log b =z log c = k (say) 
Also, y? = xz 


к2 к2 
=» 2 = 
(logb) logalogc 
=> log a, log b, log c are in G.P. 


2 (A) eet eee 
2 2 
A . B+C B-C 
(1992) sino sine 29" 2 -COS 2 
sin( А sinA Dein coe” 
2 go 
A 20 
=> cos—=cos 
2 2 
A=B-C=>A+B+C=2B=1=>B= 7 
(B) In AABC, atan A + b tan B = (a+b) (4+8. 


=> a tana Е za = b tan( ^28) tans | 
2 2 
asin a- >B) bsi( ^25.) 
2 2 2 


B) (4 +B) 
cos cosB 


cosAcos ^7 
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arsinasin( ^78) 2RsinBsin А58) 


ES ES 

COSA cosB 
— sinf А8 tena - tang) = o 
->А-В 


(C) a cos A = b cos B 
2R sin A cos A = 2R sin B cos B 
— sin 2A = sin 2B 
= 2А - 2В ог2А-л-2В 


—A-BorA«B- 7 


(D) cosA = ane 
2sinC 
b^«c^-a^ b 
2bc 2c 


= 62 + с2а? = 6? 
= с? = а? = c= а = Ais isosceles 


со 
> 


Radical axis of х2 + у? + 2аух + b = 0 and x? + y? + 2axx + b = 015 (а; – a))x = 0 or x = 0 
It must touch both the circles 

Solving it with one of the circles we get y? + b = 0 

>b<0 

Radical axis of given circle is a;x — агу = 0 


Ф 


Solving it with one of the circles, we һауе x? ё) + 2аух+0 = 0 
2 
This must have equal roots 
2 
Hence, 4а? EI + a =0 
a 
2 


2 
— a LUE 
a 


Options (p) and (q) satisfy this 
(C) If the straight line aix — by + b? = 0 touches the circle x? + у? = azx + by 


а b үр 
a,-—=-b-—+b 2 2 
Эн 2 2 Е a» b 
a? +b? 4 4 


= afa? + 25°аа„ - b^ = а?а? + a?b? + ab? +b* 
=> 0° = 0 or 2a,a; = a? «a$ 


= Options (q) and (r) satisfy this 
(D) Line Зх + 4y — 4 = 0 touches the circle (x — a1)? + (y — az)? = b? 
|За; + 4a; – 4| 
gu ESSO ү, 
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FIIT) EE JEE (Advanced), 2015 
HALF COURSE TEST -VI 


Time Allotted: 3 Hours Maximum Marks: 243 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Section-A (14 — 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART – | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


2 2 
1. A particle moves along the positive branch of the curve y = 5 with x governed by x -5 where 
x and у are in meter and t in second. At t = 2 the acceleration of the particle is 
(А) i-6j (В) i «6j 
(C) 2i « 4] (D) 31 - 6j 
2. A block of mass 'm' is placed on a frictionless horizontal table and attached to 


a string passing through a small hole in the surface. Initially the mass moves 
in a circle of radius ro with a speed ус and the string is held by a person. The 
person pulls the string slowly to decrease the radius of the circle to r. The 
tension in the string depends on r as : 


(А) r° (B) ? 
(C) r (б) г! 
Ü 
3. Two identical rods are joined to form a ‘X’. The smaller angle between the rod is Ө. The moment 


of inertia of the system about an axis passing through the point of intersection of the rods and 
perpendicular to their plane is proportional to 


(A) 0 (B) sin? 0 
(C) cos? 0 (D) independent of 0 
4. Three identical solid spheres move down on three fixed inclined planes A, B, and C all of the 


same dimensions A is without friction, the friction between B and sphere is sufficient to cause 
rolling without slipping, the friction between C and sphere cause rolling with slipping. The kinetic 
energies of sphere at the bottom of the inclines A, В and C are Ea, Eg and Ec respectively, then 
(A) Е; =E, =E, (B) E, =E, > E, 

(C) E, >E, > E, (D) E, >E, =E, 


Space for rough work 
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A particle of mass m is at a distance 2R from the centre of a 
thin shell of mass M and having radius R as shown in figure. 
The gravitational field at the centre of shell is 


(A) zero (B) ом 
G(M + m) Gm 
үз) БЕГІНЕ (0) 4R? 


An organ pipe of cross sectional area 100 cm? resonates with a tuning fork of frequency 1000 Hz 
in fundamental tone. The minimum volume of water to be drain out so that the pipe again 
resonate with the same tuning fork is (take velocity of wave = 320 m/s) 

(A) 800 ст? (B) 1200 cm? 

(C) 1600 cm? (D) 2000 cm? 


An elevator car starts descending with constant acceleration 2 m/s?, 2 second after the start a ball 
is thrown horizontally with 3 m/s with respect to elevator from point P, then the magnitude of 
displacement of the ball w.r.t. the point P after 1 sec is 

(A) 5m (B) 10m 

(C) 3m (D) 6m 


The standing wave on a 5 m long string clamped at both ends is represented by the equation y = 
4 sin 6.28 x cos 6.28 t, where y is in cm. The phase difference between two points at x = 1.51 m 
and x = 2.75 mis 

(A) x (B) zero 

(С) л/2 (D) 3/2 


An ideal diatomic gas undergoes a process in which the heat absorbed by the gas is twice the 
increment of its internal energy. Then the polytropic exponent of the process is 

(A) 2 (B) 3/5 

(C) 2/5 (D) 5/2 


Space for rough work 
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Assertion - Reason Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 


ONLY ONE is correct. 

10. STATEMENT-1: A force Р; is applied on the Pm 45 Ка 
lower block in case (1) due to which only НЫ m | ВЫ om | 
lower block moves with constant velocity. Case (1) Case (2) 


A force Е: is applied on the lower block in case (2) due to which both the block moves with 
constant velocity. Е; and Ес will be equal. (Given that nature of surfaces is same for both the 
cases) 


because 

STATEMENT 2: Frictional force between ground and т» will be same for both the case. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT :-1: When one object collides with another object, the impulse during deformation 
and restitution will be in same direction. 


because 

STATEMENT 2: Due to this impulse the objects first deform and due to the same impulse they 

again try to regain its original shape. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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12. 


STATEMENT -1: Rolling without slipping can not be possible in absence of friction. 


because 

STATEMENT -2: During rolling without slipping, energy can remain conserved in absence of 

external applied force. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: In absence of air friction, it is claimed that all objects fall with the same 
acceleration although, a heavier object is pulled towards the earth with more force than a lighter 
object. 


because 

STATEMENT 2: Net external force is always equal to rate of change of linear momentum. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


If a point P moves in plane along a given curve y = f(x), the angular 
velocity of point P about a fixed point O in the plane is the rate of 
change of the angle that OP line makes with a fixed direction 


[OX - line] in the plane 
Let OP =r att = t sec 
PM = гад = PQ sind, But if dO is very small then. PQ = PR =ds (arc 


length) 
=> га0 = ds sin ф reference line , 
о 
40 1065. vsing Magnitudeofcomponent of velocity of point perpendicular to radius vector 
> Е біп ф - - 
dt га r Magnitude of radius vector 
eyed 
dt г? 
Read the above passage carefully and answer the following questions 
14. r? 23 represents 
dt 
(A) rate at which radius vector sweeps out area 
(B) angular momentum 
(C) moment of velocity about origin 
(D) rate of increase of sectional area as P moves along curve 
15. If two particles А and В are having speed 10V3 m/s and 20 m/s лэн 1013 mis 
at a particular instant as shown in the figure, then the angular dix 
velocity of A with respect to B at the same instant is dos 60° 
5m 
(A) 1 rad/s clockwise (B) 1 rad/s anticlockwise 
(C) 2 rad/s clockwise (D) 2 rad/s anticlockwise 
16. If point P moves on parabolic path y* = 4(x + 1), where x and y are in meter with constant speed 2 


m/s. Its angular velocity about focus at an instant when it makes angle 60° at focus with x-axis is 
[all angles are measured in anticlockwise direction with positive x-axis] 

(A) 0.25 rad/s (B) 0.50 rad/s 

(C) 0.12 rad/s (D) none of the above 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AIITS-HCT-VI(Paper-2)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 17 to 19 


A cubical box of side 2 metre contains oxygen gas (atomic weight 32) at a pressure of 100N/m*. During 
an observation time of one second, an atom travelling with the root-mean square speed parallel to one of 
the edges of the cube was found to make 500 hits with a particular wall, without any collision with the 


other atoms. (R = = J/mol-K and К = 1.38 х10°° J/K) 


17. What is the temperature of the gas 


(A) 500 K (B) 4520 K 
(C) 5120 K (D) 3600 K 
18. What is the average translational kinetic energy per atom 
(A) 106 x 10777.) (B) 96 x 10?! J 
(C) 116 x 10?! J (D) 112 x 10?! J 
19. Find the total mass of oxygen gas in the box. 
(А) 30 х 1077 kg (B) 2.4 x 107 kg 
(C) 6 x 10% kg (D) 15 x 10 kg 


Space for rough work 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


3 
1. A particle is moving according to the displacement time relation x = Зі? -5 (where x is іп meters 


and t is in seconds). Match the condition of column | with time interval and instant of column II 


(A) Velocity and acceleration will be in same (D Att=Oandt=6sec 


direction 
(B) particle will be at origin (q) O<t<2sec 
(C) particle will retard (r) att=Oandt=4 sec 
(D) velocity is zero (6) 2<t<4 
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2. A bob is attached to a string of length / whose other end is fixed and is given horizontal velocity 
at the lowest point of the circle so that the bob moves in a vertical plane. Match the velocity given 
at the lowest point of circle in column | with tension and velocity at the highest point of the circle 
corresponding to velocity of column | of column Il 


(A) 29! (p Т-то,у>/0/ 


(B) 4694 (q) Т> 2mgandv > 43g? 
(C) 489/ () T=Oand у= //0/ 
(D) ү59/ (s) T=0 
3. Match the following. 
Column — A Column — B 
(A) Ideal gas (p) Maximum emissivity 
(B) Black body (q) Maximum absorptive power 
(С) Wien's displacement law (r) An ideal concept 
(D) Ared object having 0 K temperature. (5) Dominant wave in composite radiations. 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Ag(CN), is stable while АдСІ; is unstable because 
(A) CN 16 stronger than СГ 
(В) Ад” is soft acid, СМ” is soft base while СГ is hard base 
(C) both are equally stable 
(D) None of the above 


2. Glycerol on oxidation with Fenton's reagent produces 

(A) glyceraldehyde (B) dihydroxyacetone 

(C) tartaric acid (D) glyceraldehyde and dihydroxyacetone 
3. Consider following reaction, 


Zn« 2H' ——>Zn* +H, 


half-life period is independent of concentration of Zn at constant pH. At constant Zn 
concentration, half-life is 10 minutes at pH = 2 and half-life is 100 minutes at pH = 3. Hence, rate 


law is 
(A) k [Zn] [H] (В) k [Zn] [H*]? 
(С) k [21] [H'] (0) k [Zn] [HT 


Space for rough work 
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4. 
COOPh ЫР (а топобгото derivative), where P is 
(A) OOC - Ph (B) COOPh 
Br 
Br 
(C) OOC - Ph (D) COOPh 
Br 
Br 
5. Which of the following acid contains one S — S bond? 
(A) H2S207 (B) Нг5Ов 
(C) Н>5:06 (D) none of these 
6. Which of the following plots represent the behaviour of an ideal binary liquid solution? 
(A) Plot of Prota vs Ya is linear (B) Plot of : vs Y, is linear 
Total 
(C) Plot of Pro vs Ys is linear (D) None of the above 
RT " TN | RT " 
7. The value of PV for a gas at critical condition is how many times of PV at normal condition? 
8 3 
A) — B) — 
(A) 3 (B) 8 
1 
C) 3 D) — 
(C) (D) 3 


Space for rough work 
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In а closed vessel, ozone transforms into oxygen through two steps as mentioned below: 
O, —— 0, + O (fast) 


0+0,—»20, (slow) 


If half of the oxygen produced is removed from the vessel without disturbing the temperature, 
then the rate of transformation of ozone into oxygen will be 

(A) unaffected (B) half the initial value 

(C) double the initial rate (D) None of the above 


The stoichiometric equation for the oxidation of bromide ions by hydrogen peroxide in acidic 
solution is 

2Br +H,O, + 2H* ——>Br, + 2H,O 

r =k [H,O,] IH] [Br | 

If, by the addition of water, the total volume were doubled, what would be the effect on the rate of 
disappearance of Br and rate of reaction? 


(A) Rate of disappearance of Br becomes = times and rate of reaction 1 times 
(B) Rate of disappearance of Br becomes “times and rate of reaction i times 


(C) Both rate of disappearance of Вг and rate of reaction becomes times 


(D) Rate of disappearance of Br becomes 4 times and rate of reaction 8 times 


Space for rough work 
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Assertion - Reason Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


STATEMENT-1: The pH of pure water is less than 7 at 60°C 

and 

STATEMENT 2: As the temperature increases, pure water becomes slightly acidic 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT -1: CO» is a gas and SiO; is a solid at room temperature. 

and 

STATEMENT 2: van der Waals' forces are far weaker than ordinary covalent bond. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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STATEMENT-1: Acidic strength boron halide is as BF; < BCl; < ВВгз < Bla 

and 

STATEMENT-2: Fluorine is more electronegative & creates greater electron deficiency on boron. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: R.M.S velocity of a gas sample can be expressed as Cms = SEM 


M 

and 

STATEMENT 2: The R.M.S velocity of a gas sample decreases if its volume is decreased. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


Parallel or competing reactions— 

The reactions in which a substance reacts or decomposes in more than one k B 
manner are called parallel or side reactions. This type of kinetics can be 1 
observed in radioactive conversions where an element loses a, В particles 

simultaneously to form new products at the same time through different A 


paths. lm 
Then, -Al = (К, +K,) [А] =K, [А] C 


К; = Fractional yield of B x Ka. 

К» = Fractional yield of C x Ka. 

ЁК; >> Ko, then 

А->В will become main reaction 

A — C will become side reaction 

Read the above paragraph carefully and answer the questions given below it: 


14. A substance undergoes first order decomposition. The decomposition follows two parallel first 
order reactions as— 


k B 
К, 21.26x10 ^ sec” 


A K, =3.8x10° вес”! 
Om 
C 
The percentage distribution of B and C are— 


(A) 75% B and 25% C (B) 80% B and 20% C 
(C) 76.83% B and 23.17% C (D) 90% B and 10% C 
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For a first order decomposition— 


a 


Overall K will be given by— 
(A) К= К; +К»+............ + К, (B) K= 


(С) К=К,хК„хК,„............ xK (D) None 


For a reaction, 


Follow parallel kinetics, the ratio of [B] and [C] at any instant can be given by, 


K K 
A) — B) — 
OK, e 

2K 3K 
C ! р 1 
©) зк. (0) ок. 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18 
AllTS-HCT-VI(Paper-2)-PCM-JEE(Advanced)/15 


Paragraph for Question Nos. 17 to 19 


The cis and trans isomers of alkene do not have the same stability. The stability can be measured by 
hydrogenation and combustion. The reaction of alkene with hydrogen is endothermic and the enthalpy 
change in the reaction is called heat of hydrogenation. 


=: eee AH = -120kJ/mol 
H H 


In all the isomers of 2—butene, the product is same but different amount of heat is evolved. In each 
reaction, it must be related with different relative stability. 1-butene evolves greatest amount of energy 
and trans 2—butene evolves least amount of energy. So, 1—butene must have greatest energy апа it is 
least stable whereas trans 2-butene must have lowest energy and it is more stable. cis 2-butene has 
intermediate energy in relation to above. 

Read the above paragraph carefully and answer the questions given below: 


17. Which alkene has higher heat of hydrogenation? 


нс | CH, 
CH, CH, CH, 
, сн, , CH, , d 
| I Ш IV 
(A) | (B) II 
(С) III (D) IV 
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18. Which alkene is most stable? 
(A) / сн; 
H,C 
CH, 
(С) Н.С H 
H CH, 
19. For the reaction, 


MN conc. H2SO4 
a oY, 
OH 


the major product is 


(A) 
у= 


(С) 


AllTS-HCT-VI(Paper-2)-PCM-JEE(Advanced)/15 


(B нс CH, 
H H 


(B) 
OZ 
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This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 


SECTION - B 


(Matching List Type) 


for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match Column- and Column -Il. 
Column-I Column-ll 
(A) | The volume of mixture has no effect on | (p) | Common ion effect 


the equilibrium constant. 


Increasing the pressure moves the 
equilibrium to the left. 


pH = 4 


The solution has  hydronium ion 
concentration of 0.0001 molllitre. 


There is an increase in the number 
of moles from products to reactants. 


The addition of NaOH to Са(ОН); 
solution precipitates Са(ОН)». 


There is no change in number of 
moles. 


Space for rough work 
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2. Match the following: 
cm -| Column - Il 


(p) OH 
K жоош ON NO; 
МО» 


реле acid) 


(ortho- -bromopheno) 
(C) СҮ” (г) 


(А) 


HNO; 
— m’ 
conc. HSO, © 


ьоло) 


ae (s) 


(para- —Q 


3. Match the following: 
Column -1 Column - Il 
(Thermo chemical equations) (Characteristics) 
(А) | Си5О,.5Н,О Excess H,O + 2.9 kcal ——CuSO,.5H,O(aq) | (p) | Enthalpy change AH < 0 
(B) | 2н, (9) +O; (g) — 2H,O(/) 115.0 kcal (q) | Enthalpy of combustion 
(С) | H,SO, (aq) + NaOH(aq) —>Na,SO, (aq) - H,O -57.1kJ | (г) | Enthalpy of solvation 
(D) | CH, (g) + 20, (9) —— 2H,O (g) + CO, (а) + 803.3 kJ (s) | Enthalpy of neutralization 


Space for rough work 
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Mathematics PART - 111 


SECTION – А 
Single Correct Choice Type 


This section contains 9 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Maximum sum of coefficient in the expansion of (1 — x sin 0 + х2)" is 


(A) 1 (В) 2" 

(C) 3" (D) 0 

The number of integral solutions of x + y + z = 0 with x > —5,y 2 —5, z 2 —5is 
(A) 134 (B) 136 

(C) 138 (D) 140 


Double ordinate AB of the parabola y^ = 4ax subtends an angle - at the focus of the parabola, 


then tangents drawn to parabola at A and B will intersect at 
(A) (-4а, 0) (В) (-2а, 0) 
(С) (-3а, 0) (б) none of these 


2 


2 
The tangent at a point P on the hyperbola ee meets опе of the directrix in F. If PF 
a 


subtends an angle 0 at the corresponding focus, then 0 equals 


TU TU 
(A) 4 (В) 2 
E (D) x 


Space for rough work 
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If in triangle ABC, A = (1, 10), circumcentre = 2 2) апа orthocentre = (5, 4), then the 


coordinates of mid-point of side opposite to A is 

11 
e (1, -) (8) (1,5) 
(C) (1, -3) (D) (1, 6) 


n 
cos? x sin 2x = $a, sin (rx) Vx є R, then 


x=0 
T M Md (Ве Бар 
2 4 
(Сунь (руп=5, а„=- 
8 4 


If the roots of the quadratic equation (4p — p? — 5)x? — (2p — 1)х + Зр = 0 lie on either side of unity, 
then the number of integral values of p is 


(A) 1 (B) 2 

(С) З (D) 4 

If z = (2+3) –1ү5 – 4? , then the locus of z is 

(A) ellipse (B) semicircle 

(C) parabola (D) straight line 

If 1 Pd ryd E. an == then value of 4 ! + : Tus. is 
3.5 7 9 11 4 1x8 5x7 9x11 
T T 

A) = В) = 

(А) 3 (B) 6 
T T 

C) — р) = 

( rt ( ) 36 


Space for rough work 
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Assertion - Reason Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT - 1 
(Assertion) and STATEMENT -2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


10. 


STATEMENT 1: Principal value of cos "(сов 30) is 30 — 9л 

STATEMENT 2: 30 – 9л e [0, л] 

(A) Both the statements аге true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: If there is exactly one point on the line 3x + 4y + 5/5 = 0, from which 


2 
perpendicular tangents can be drawn to the ellipse х + y? =1 (а > 1), then the eccentricity of the 
a 


ellipse is 2 
3 


STATEMENT 2: For the condition given in statement 1, given line must touch the circle 

X +y“ =a +1 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: If the point (2a — 5, a^) is on the same side of the line x + y — 3 = 0 as that of the 
origin, then a e (2, 4) 

STATEMENT 2: The points (x1, ул) and (хо, y2) lie on the same or opposite sides of the line 

ax + by + C = 0, as ax; + by; + с and axo + бу + c have the same or opposite signs. 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
(C) Statement 1 is true and Statement 2 is false. 

(D) Statement 1 is false and Statement 2 is true. 


STATEMENT 1: If рх? + qx + r = 0 is a quadratic equation (р, q, г є В) such that its roots are a, В 
andp+q+r<0,p—q+r<0andr> 0, then [a] + [p] = ^1, (where [.] denotes the greatest 
integer function) 

STATEMENT 2: If for any two real numbers a and b, function f(x) is such that f(a) f(b) « 0, 

— f(x) has at least one real root lying in (a, b) 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1. 

Both the Statements are true and Statement 2 is not the correct explanation of Statement 1. 
Statement 1 is true and Statement 2 is false. 

Statement 1 is false and Statement 2 is true. 


Serer nm 


(B 
(С 
(б 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 


Two consecutive numbers from 1, 2, 3, ..... , N are removed. The arithmetic mean of the remaining 
: 105 
numbers is —— 
4 
14. The value of n lies in 
(A) [45, 55] (B) [52, 60] 
(C) [41, 49] (D) none of these 
15. The removed numbers 
(A) lie between 10 and 20 (B) are greater than 10 
(C) are less than 15 (D) none of these 
16. Sum of all numbers 
(A) exceeds 1600 (B) is less than 1500 
(C) lies between 1300 and 1500 (D) none of these 


Paragraph for Question Nos. 17 to 19 


Read the following write up carefully and answer the following questions: 
P is a set containing n elements. A subset A of P is chosen and the set P is reconstructed by replacing 
the elements of A. A subset B of P is chosen again 


17. The number of ways of choosing A and B such that A and B have no common elements is 
(A) 3" (В) 2" 
(С) 4" (б) none of these 
18. The number of ways of choosing A and B such that B contains just one element more than A is 
(А) 2" (В) “С, 
16) "О, (D) (87) 
19. The number of ways of choosing A and B such that B is a subset of Ais 
(A) "C, (В) 4" 
(С) 3" (D) none of these 


Space for rough work 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. If e; and е are the roots of the equation x^ — ax + 2 = 0, then match the following Column-l with 
Column-ll 
Column -|I Column - Il 
(A) If е, and e» are the eccentricities of the ellipse, and (р) 6 
hyperbola, respectively then the values of ‘a’ are P 
(B) If both е; and e» are the eccentricities of the hyperbolas, (а) 5 
then values of a аге q 2 
(C) If е and e» are eccentricities of hyperbola and conjugate 2,6 
hyperbola, then values of a аге () 
(D) If е is the eccentricity of the hyperbola for which there exist 
infinite points from which perpendicular tangents can be (s) 5 
drawn and e» is the eccentricity of the hyperbola in which 
no such points exist then the values of a are 
2. Match the following Column- with Column-Il 
Column -1 Column - Il 
2 2 т? 
(A) (sin"! x)" «(sin y) = 2 = x? + y? is equal to (р) 1 
2 2 
(В) (cosx) «(cos y) = 2л2 > x° + у? is equal to (q) =2 
2 2 g^ 
(C) (sinx) (cos! y). = T => |x - y| is equal to (r) 0 
(D) іп”! x віп! yl = л = x’ is equal to (s) 2 
3. Match the following Column- with Column-Il 
Column - I Column - Il 
A 4-1-0 z =cos~ +isin= 
A) z (p) 8 8 
B 2®+1=0 z =соѕ 2 -isin Z 
(B) + (2) 3 3 
(С) 14%1-0 (r) z-cos^ +ізіпл 
(D 14-1-0 () 2 =cos 0 «ісіп 0 


Space for rough work 
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qualified in JEE (Advanced). 2014. 


QD »(0O0»P»5UJUUUP»UuUUUuU»uU»uuoO 


О р О > оО о о > о шорь оошо 0 
О > оор О(О ОШООО р 0 О О оО 


С 
| (A) > (9) (A) — (s) (A) > (p, s) 
| 182 (p (B) > (г) (B) > (q, 1) 
(C) > (в) (C) (а) (С) > (r) 
(D) > (n (D) — (p) (D) -» (р, s) 
| (A) > (s) (A) — (s) (A) > (а, r, s) 
| „ |82t (B) > (г) (В) > (a) 
| (C) > (a) (C) (р) (С) > (r,s) 
| (D) > (a), (1) (D) — (a) (D) -» (p) 
(А) (n) (A) > (n (A) > (s) 
4 168) (р), (9,00 (8) – (p) (В) > (r) 
(С) > (в) (С) > (р, s) (C) > (p) 
(D) > (n (D) > (p. 4) (D) > (4) 


FIITJEE Students From All Programs have bagged 34 in Тор 100, 66 in Top 200 and 174 in Тор 500 All India Ranks. FIITJEE Performance in JEE 
(Advanced), 2014: 2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have 
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Physics PART -| 
SECTION- A 
5. Use superposition principle 
6. Тобо 2 
40. 40, 
=> 7,-3/, 


=> ¢,=8cmand /2-24ст 
— minimum volume = 16 x 100 = 1600 cm? 


dé 
14. (2---ү 
a 
15. К=з бөг 10519554. санан 
r 5 
16. rcos04+2=r P (г cos 0, г sin 0) 
2 m/s 
ты 
r 2 
1 gin? 9. 
; с y? = 4(x +1) 


p= Var [property of parabola, here a = 1] 


3 
4,99 vp уу. у -2x(3) 


at r? r? 3/2 
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Chemistry PART -II 
SECTION- A 
1. Salts of soft acid with soft base are more stable than soft acid and hard base. 
2. СН,ОН НӨ он 
CHOH Teso: y CHON + e 
СН,ОН СН,ОН СН,ОН 


Glyceraldehyde Dihydroxyacetone 


3. Half-life is independent of concentration of Zn, thus order w.r.t. [Zn] = 1 
At pH = 2, [H*] = 10°, t; = 10 minutes 
pH = 3, [H*] = 10°, ti = 100 minutes 


10737 а, 
10 (105ү7 
ace 
“n= 2, thus w.r.t. [H*] order = 2 
Rate law = k [Н] [Zn] 


Hence, (B). 
4. 0 
| | 
Cy, Cy 
C OC TO. 
Br 
5. y O о 
VE 
о—5——5——О 
| ] Y 
O O 
Graph Y, vs is linear. 
Total 
7. Р.М, = SRT, 


i.e. 5 times of ae at normal condition 
3 PV 


—  —— — —— ——7——Á—M MÀ —— 
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8. О, —— 0, + O (fast) 
к, = 192101 221) 
“- 104 
Keq [03] 
From Eq. (1), [0] = —& 
rom Eq. (1), [O] io.] 
O4 0, — "20, 
-. Rate, = k[O] [O,] 
Rate, =k. Kaq. Оз] 0.1 
[0] 
Rate, = КӨ 
(0,1 
КТО? 5, 
Rate, - “10.17 = 2k 
2 
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Mathematics PART - Ill 


SECTION- А 
Sum of coefficients in (1 — x sin Ө + x°)" is (1 — sin Ө + 1)" (putting x = 1) 
This sum is greatest when sin 0 = —1, then maximum sum is 3" 
Letx2p—-5,y-2q-5andz-r-5,wherep,q, r2 0 
Then the given equation reduces to p +q+r=15 
The total number of solutions to this is C; = 136 


Let A = (at^, 2at), B = (at^, —2at) 


Thus, tangents will intersect at (—4a, O) 
Let directrix be x = 2 and focus be S(ae, 0). Let P(a sec 0, b tan 0) be any point on the curve 
e 


xsecO ytanO _ 
b 

Let F be the intersection point of tangent at directrix 

Thin: E (s. see e) 
e etano 

b(sec0- e) btano 
-etano(a2-1)’ "° а(вес0-е) 
— Mgr Mps =—1 


Equation of tangent at P is 1 


ЗӨ рээ 


Circumcentre O = - =| and 


Orthocentre H = (5. 4) оја 2) 


Hence, co-ordinates of G are h | 


Now, AD: DG- 3:1 B D C 


Hence, the co-ordinates of D = E - =) 


cos? x sin 2x = cos? x - cos x - sin 2x 
_ Ї -бовах  алгхсов | 
2 2 


= 14 —cos2x)(sin3x +sinx) 
4 
= Ч энэх +sinx - 5 (2sin3x -cos2x) — (2c0s2x sin) | 


= 1 sinx - 133 - Tan 2 
4 2 2 
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7. According to the question, 1 must lie between the roots 
Since, 4p — p? — 5 < 0, thus, f(1) > 0 
= р° -Бр-4<0 


>1<p<4 
>p є {2, 3} 
8. Let z = x + iy. Then, x = à + Запа у--Уу5-22 


= (х – 3)? =x апау2= 5 – ^2 
Thus, (x -3? = 5- y? (х – 3)? + y? = 5 
It is a semicircle as y < 0 


9. We have = ( г). LG Т» гийн 
4 3 5 7 9 11 
2 2 2 
1x3 5x7 9x11 
1 1 1 Л 
> + + Бер 
1x3 5x7 9x11 8 
10. 30 — 9л e [0, л] is true but it is not principal value of cos ‘(cos 30) 
as cos (cos 30) = cos (cos(9x + (30 — 9л))) 
= cos '(-cos(30 – 9л)) = n — (30 — 9л) = 10x — 30 
11. Locus of point of intersection of perpendicular tangents is director circle 
If there exists exactly one such point on the line 3x + 4y + 545 =0, then it must touch the 
director circle x? + y? = a? + 1 


—5z228^41 

— а? = 4 

->а-2 

Hence, eccentricity = E = e 


12. ^ According to given data, 2a— 5 + a°-3<0 
= а? «2a-8«0 
— a є (-4, 2) 
13. Given equation is px? + qx +r = 0 
Let, f(x) = px? «qx + г 
f(0) =r>0 
1) =р+а+г<0 
Қ-1)-р-4-г<0 
Hence, one root lies in (-1, 0) and the other in (0, 1) 
^. [a] = -1 and [p] = 0 
= [a] + [B] = 1 


14.-16. Let m and (m + 1) be the removed numbers from 1, 2, ..... ,n 


Then, sum of the remaining numbers is RADEON) —- (2m 1) 


п(п +1) 


105 _ —(2т +1) 


n-2 


From given conditions, 


=> 2n* — 103n - 8m + 206 = 0 
Since n and m are integers, so n must be even 
4k? +103(1—k) 


4 
Since m is an integer, then 1 — k must be divisible by 4. Let k = 1 + 4t. Then we get n = 8t + 2 and 
m = 1612 — 951 + 1 


Let n = 2k. Then, m= 
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Now, 1<m<n 

=>1<16t7-95t+1<8t+2 

Solving, we get t = 6. Hence, n = 50 апа т = 7 
Hence, the removed numbers are 7 and 8 


Also, sum of all numbers is 505017 = 1275 


17.-19. Suppose A contains г (0 < г< n) elements 
Then, В is constructed by selecting some elements from the remaining п – г elements 
Неге, A can be chosen іп "C, ways and B in" "Со" "Саз... 776, -r = 2" ways 
So, the total number of ways of choosing A and B is "C, x 277”. But г can vary from 0 to n 


n 
So, total number of ways is У "C, x2^* = (1+2)" = 3" 

r=0 
If A contains r elements, then B contains (r + 1) elements 
Then, the number of ways of choosing A and B is "C, x "C, , 1 
But r can vary from 0 to (n — 1) 


r=0 
Let A contains r(0 x r x n) elements 
Then, A can be chosen in "C, ways. The subset B of A can have at most r elements, and the 
number of ways of choosing B is 2'. Therefore, the number of ways of choosing A and B is 
"C, x 2". But г can vary from 0 to n 


n 
So, the total number of ways is у "С, x2" = (1+2)" - 3^ 
r=0 


SECTION - B 
1. (А) We must have, е < 1 < е; 
= f(1) <0 
>1-a+2<0 
>a>3 
(B) We must have both roots greater than 1 
(i) D»00ra^-4200ra є (—, -2) u (2, о) 
(i) 141) >Oor1-a+2>0o0ra<3 
(ii) 221 --а>2 
Thus, we һауе а е (2, 3) 
(С) We must have 4+ =1 
е 2 


2 
25 (е, +e.) -2e:e; 24 


еге? 


=> a=+2/2 
(D) We must һауе е; «2 <е; 
= f(/2)<0 
= 2-ау2-2<0 
= а> 24/2 
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2. (д) (sin x) + (втту) =®- 


> (six) = (sin уу = — 


1 1 


ES Tt NES 
— sin шаг y=t 


=>x=4+1andy=+1 
эх жу --2,0,2 


(B) (cosx)? + (cos! у) = 272 


— (cos x). = (cos уу =n 


-Х-У--1 
>x +y =-2 
4 


(С) (sin! х) (cos у) me 


д? 


4 
2 
> (sin!x) = p and (cos у) = д 


2 


> (в tx) - 27 and (cos! y) = л 


= х= +1 апау--1 
=> |х-у|= 0, 2 
(D) |sin™ x – sin! y| = x 


"CE т "ms 
— sin "ise and sin! y = 


Mla pla 


or sin x= 7 and біп !у-- 

=> x! =1 or (C1) = 1 or -1 
(А) 24-1-0 

->24-1-с050-ісіп 0 

=> z = (cos 0+isin0)'*=cos0+isin0 
(В) 2*+1=0 

> ZÍ = —1 = COS п + і SİN л 


ТИС 1/4 TC? 12-01 
=> z=(cosz+isinz) = cos? +ізіп т 
(С) iz* «120 


ds — 4% Ж азу сымы IU 
= 2 spesa telis 


( To... 2 т... л 
=» Z-|CcOos—-isin = cos—-Isin 

2 2 8 8 
(D) iz*-1=0 


4 А Т... 
2 ш-і- cos——Isin— 
2 2 


1/4 
Te ox. T T за 

>z - (cos isin | = cos — -isin 
2 2 8 8 
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HALF COURSE TEST - VII 


Time Allotted: 3 Hours Maximum Marks: 360 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1 A block of mass т is placed оп the plank of mass М as F 
shown in the figure. Coefficient of friction between the p 
surfaces of m and M is и and there is no friction between M 
ground and M. A horizontal force F = kt is applied on the 


block, where k is a constant and t is the time. Which of the 77777772272: 
following graphs shows the acceleration of the plank? 


(A) | (B) 
a a 
о “a 
t а i 
(C) | (D) 
a 
9 t / 


a 


о 


2. The pulleys and strings shown іп the figure are smooth and of 
negligible mass. For the system to remain in equilibrium, the 
angle 0 should be 


(A) 0° (B) 30° 
(C) 45° (D) 60° 
10V2kg 
10kg 10kg 
3. A body of mass m slides down on an incline plane. It reaches at the bottom with a velocity v. If 


the same mass were in the form of the ring which rolls down this inclined, the velocity of the ring 
at the bottom’s 


(A) JÆ (B) BY 
(C) v (D) 2v 


Space for rough work 
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4. 


A force shown in the F-x graph is applied to a 2 kg block F(N) 
horizontal as shown in the figure. The change in kinetic 
energy is 

(А) 15 J 

(B) 20 J 
(C) 25 J 
(D) 


о 


~ мо». 


2 4 6 8 10 x(m) 


Two masses of 4 kg and 1 kg are moving in opposite direction with equal kinetic energies of 8 J. 
If the collision between the masses are perfectly inelastic the percentage loss of kinetic energy of 
the masses is 

(A) 6096 (B) 7096 

(C) 8096 (D) 9096 


A particle of mass m and radius is moving in a horizontal circle of radius r with a centripetal force 


ka 
F=——~r , where k = 1 unit. The total energy of the particle is 
r 


ТҮЗЕ: 1.5k 
r r 
k 3k 
(С) E (D) xS 


A particle moves in the x-y plane under the action of a force F at any time t its linear momentum 
is given by P, = 2cos(kt) and P, = 2cos(kt) 


The angle between Fand P at timetis 
(A) 0? (B) 30? 
(C) 90? (D) 180? 


An ideal spring having force constant k is suspended from the rigid support and a block of mass 
M is attached to its lower end. The mass is released from the natural length of the spring. Then 
the maximum extension in the spring is 


4Mg 2Mg 
(A) E (B) "E 

Mg Mg 
(C) Т (0) оК 


Space for rough work 
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A particle of mass m is moving with a uniform speed v in x-y plane along a straight line, 
y = x+k, the angular momentum of the particle about the origin is 


mvk mvy 
A) —— B) —= 
TR к 
(С) "E (D) mvk 


A disc and a ring having same mass M and radius R rotating about its axis which is normal to 
their plane. If both have the same angular momentum, then the ratio of acceleration of the 
particles at the circumference of the disc to the ring is 

(A) 1:2 (B) 2:1 

(С) 1:4 (D) 4 : 1 


A spring-block system can oscillates on a smooth horizontal surface. If the spring is compressed 
and is released from rest. The graph between the acceleration of the block and the distance x 
travelled by it is given by 


(A) | (B) | 

X X 
(C) a (D) | 

x x 


A hollow sphere is placed on a rough horizontal surface. A sharp impulse is given to the sphere 

horizontally towards its centre 

(A) A frictional force acts on the sphere throughout the motion. 

(B) kinetic energy remains constant throughout the motion. 

(C) kinetic energy of translation changes into rotation but total kinetic energy decreases initially 
and finally becomes constant. 

(D) Work is done by the frictional force throughout the motion. 


Space for rough work 
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13. 


The initial velocity of a particle is U = (2i + 3j)m/s . A constant force F = (4i + 3j)N acts on the 


particle. Hence 


(A) Its velocity is constant. (B) Its path is parabolic. 
(C) its path is straight line. (D) it moves on a circular path. 
2 2 


A particle moves along a curve y = > and x = 27 where х and y are measured in metre and t 
in seconds. At t = 2 sec. The velocity of the particle is 

(A) (2i - 4j)mis (B) Е +4])т/в 

(С) (4i + 2||т/в (D) (41-21|т/ 


Тһе 300 М crate slides down the curved path from A to B in the [A] 
vertical plane as shown in the figure. If the crate has a velocity of 

1.2 m/s down the inclined at point A and 8 m/s at B. Find the work | 
done against friction during the motion 

(A) 860 N m (B) 987 N m em 


(C) 1200 Nm (D) 500Nm | n 
9m 


A block B of specific gravity 2 and another block C of specific gravity 0.5. Both are joined together 
and they are floating inside water such that they are completely dipped inside water, the ratio of 
the masses of the blocks B and C is 

(A) 2:1 (B) 3: 
(С) 5:3 (D) 2: 


A source of sound emits sound waves in a uniform medium. If energy density is E and maximum 
speed of particles of the medium is Vmax then the graph between E and v, is best represented 


by 
(A) | (B) | 

Vmax V max 
(C) | 


(D) | 
Vmax V max 
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The potential energy of a harmonic oscillation of mass 2 kg in its resting position is 5 joules. 
total energy is 9 joules and its amplitude is 1 cm. It is time period will be 
(A) 3.14 x10? sec (B) 3.14 x10? sec 


(C) 10? sec (D) data are not sufficient. 


ts 


An object of mass 0.8 kg is attached to one end of a spring and x(m) 
the system is set into simple harmonic motion. The 0.080 
displacement x of the object as a function of time is shown in 
the figure with the aid of the data the magnitude of the objects 
acceleration at t = 1.0 is 


(A) zero. (В) 1.57 m/s? 5% 
(C) 0.197 m/s? (D) 0.157 m/s? 


An air bubble 0.8 mm in diameter having density 1.293 kg/m? rise in a liquid of viscosity 


0.15N- s/m? and specific gravity 0.9 with terminal velocity. 


(A) 0.21 cm/s (B) 0.42 cm/s 
(C) 0.11 cm/s (D) 0.183 cm/s 


Two different adiabatic paths for the same gas intersects two 
isothermal T, and Т, as shown in the P-V diagram. Then 


У,/М, is equal to 


(a) хс (B) VV, 
V, 
(c) % Den 
ГА Vo + V, V 


The potential energy of a particle oscillating along x-axis is given as U = 20+ (x -2) where U is 


in joules and x in meters. Total mechanical energy of the particle is 36 J. Maximum kinetic energy 
of the particle is 

(A) 24J (В) 36 J 

(С) 16 J (D) 20 J 


Two spheres of the same material and same radius r are touching each other gravitational force 
between them is directly proportional to 


(А) г? (B) r° 
(С) г“ (б) г 


Space for rough work 
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24. 


25. 


26. 


Force of attraction on a particle of mass m placed at the centre of a semicircular wire of length L 
and mass M is 


GMm B GMm 
r? 2r? 
(C) zero (D) E 


Starting with the same initial conditions if an ideal gas expands from volume V, to V, in three 
different ways. The work done by the gas is УУ, in the process is purely isothermal, W, is purely 
isobaric and W,is purely adiabatic, then 

(А) W, > W, > W, (B W, > W, > W, 

(С) W, > W, > W, (D) W, > W, > W, 


A block of ice at 10°С is slowly heated and converted to steam at 100°C. Which of the following 
curve represents the phenomenon qualitatively? 


(A) (B) 


e ф 
5 5 
в Б 
Ф Ф 
о. о. 
Е Е 
Ё Ё 

Heat supplied Heat supplied 
(C) œ (D) o 
5 5 
в в 
Ф Ф 
ч 3 
e Е 


H li 
leat supplied Heat supplied 
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A hollow sphere of radius R is made of metal whose specific gravity is p. The sphere will float in 
water if thickness of wall of the sphere is (thickness of the wall «« R) 


R 2R 
(A) “ар (В) EOS 
R 4R 


A tank containing a liquid, has two similar holes of area a on the opposite sides. The difference in 
height of two holes is y. If the tank has an open top and liquid jets out of the two holes, the net 
horizontal force experienced by the tank is given by 


(A) apgy (B) 2apgy 
1 2 

C) = D £ 

(C) гарду (D) з АРЗУ 


When the temperature of a body increases from T to T + AT, its moment of inertia increases from 
| to | + Al. The coefficient of linear expansion of the body is a. The ratio ЛІЛ is equal to 


2AT 
(A) АР (B) e 
(C) от (D) 2uAT 


Water rises in a capillary tube to a height of 2.0 cm. In another capillary tube whose radius is one 
third of it, water will rise to 


(A) 2 cm (B) 6 cm 
(C) Eom (D) none of the above 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. Find the orbital angular momentum of an electron having quantum numbers: 
n=3, ¢=2,m=0,m, = 1 
2 
(ду 3" (В) Зл 
2n 
(С) V6n (0) /15 BM. 
2. Oxidation number of carbon in carbon suboxide is 
2 4 
А) += B) +— 
(A) 3 (B) 3 
4 
C) +4 D) --- 
(C) (D) 3 
3. Arrange the following according to their increasing order of acidic strength: 
OH OH OH OH OH 
Cl B | 
(A) I< Il « Ill «IV «V (B) IIl «IL « Il «IV « V 
(С) I « II « V < IV « Ill (D) V «IV « Ill « IL « I 


Space for rough work 
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10 moles of O» gas are contained in a cylinder of 5 litre capacity. If the cylinder leakage into 
atmosphere (pressure is 1 atm), then the work done by the gas will be 

(A) -1.59 kJ (B) -2.55 kJ 

(C) -3.27 kJ (D) -4.89 kJ 


Arrange the following in an increasing order of stability: 


Ён, 
enerere 


(1) 
(A) 1< II « Ш < IV (B) IV « Ill « Il « I 
(C) Il « 1 « IIl < IV (D) Ill <1< IV « II 


90 gram of vicinal tetra bromopropane was reacted with Ман» to form alkyne which then passes 
through ammonical AgNO; solution. The weight of precipitate formed will be 

(A) 10.25 gm (B) 36.75 gm 

(C) 46.50 gm (D) 54.28 gm 


The volume of 0.1 M НСІ required to react completely with 1 gm mixture of NaCO; and NaHCO; 
containing equimolar amount of two is 


(A) 106 ml (B) 128 ml 
(C) 156 ml (D) 212 ml 
The volume of Cl; at STP react with 1 gm Fe to produce FeCl; will be 
(A) 0.6 litre (B) 1.2 litre 
(C) 1.8 litre (D) 2.2 litre 


An electron whose total energy is -2.42 х 10° J given up a photon as its energy fall to 
-21.76 x 107? J. What is the wavelength of the emitted light? 


(A) 806 A (B) 1027 A 
(C) 2812 A (D) 5408 A 


Space for rough work 
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10. 


What volume of № at 300°C and 2.5 atm contains as many molecules as 2.5 L О» at STP? 


(A) 1.6L (B) 2.1L 

(C) 2.5 litre (D) 3.2 litre 
The solubility of Al(OH)3 at pH = 4, Ksp of AI(OH)3 = 5 x 107? 
(A) 5 x 10? (B) 10 x 1077 
(C) 1.53 x 10? (D) 2.6 x 10? 


The dipole moment of NaCl molecule is 8.5 D and its bond length is 2.36 A. The percentage 
ionic character in this molecule will be 

(A) 50.25 % (B) 60.30 % 

(C) 75.03% (D) 100% 


The solubility of СО(СМ)» in 0.050 M NaCN solution will be what? If the Ksp of СО(СМ) is 
1.0 x 10?m 

(A) 1х 107 (B) 1х 10? 

(C) 2 x 10? (D) 4 x 10° 


Calculate free energy change for the following reaction at 298 K: 

2NO(g) + Br, (¢) —>2NOBr(g) 

Given the partial pressure of NO is 0.1 atm and the partial pressure of NOBr is 2.0 atm and 
AGP цовг = 82.4 kJmol"', AG no = 86.55 КУтоГ” 

(А) 6.7 kJ (B) -8.3 kJ 

(C) -1.4 kJ (D) 48.3 kJ 


What will be the activation energy of the reaction for which the rate of reaction triples with the 
temperature change by 15?C, from 298 K to 313 K? 

(A) 36 kJ тог” (B) 40 kJ mole 

(C) 48 kJmole (D) 57 kJ/mole"' 


A 200 ml solution of NaOH requires 100 ml of 0.44 M aqueous HCI for complete neutralization. 
The temperature of the mixture increased by 1.96 K. Calculate the enthalpy change for the 
neutralization of one mole of hydrogen ions. Given specific heat of water = 4.184 J/g K. 

(А) -56 kJ (В) 40 kJ 

(С) -90 kJ (D) -110 kJ 


Space for rough work 
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For the equilibrium: 


PCI, (0)===РС\, (g) + Cl, (g) 

If the equilibrium concentration of РСІ5(9) is doubled, the concentration of СІ2(9) will be 
(A) 1/2 of original value (B) 1/4 of original value 

(C) twice of original value (D) none of these 


Which of the following is correct for CINO? 
(A) shape is V — shaped and CI - N — O bond angle is slightly less than 120°. 


(B) 
(C) shaped is linear and CI — N — O bond angle is less than 120? 
(D) none of these 


h 
) all have linear shape 

) НОСІ and 5 С are linear апа НОС!» is V — shaped 
) HgCle is linear while SnClz and РО are V — shaped 
) none of these 


(A) 112 g/mole (B) 160 g/mole 
(C) 214 g/mole (D) 306 g/mole 


A 3.11 L container has 4.33 atm pressure at 27?C. If 2.11 L of gas at 2.55 atm is added to this 
container at same temperature. What will be the new pressure in the container? 


(A) 4 atm (B) 4.6 atm 

(C) 5.2 atm (D) 6.06 atm 

What is the wavelength of light emitted by electron in С°“ ion during transition from n = 3to п = 1? 
(A) 2.92 nm (B) 3.6 nm 

(C) 8.7 nm (D) 9.8 nm 


Many gases when allowed to expand suddenly, there is a drop in temperature, but there is a pair 
of gas which do not obey this law are 

(А) Н>, СО: (B) H2, He 

(С) Cle, O2 (D) О», Не 


Space for rough work 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


Calculate the weight of methane required to produce 356.4 kJ of heat on combustion. Given the 
heat of combustion of methane is -890.3 kJ 
(A) 16g ( 
(C) 12.8 g (D) 30.6 g 


Molecular nitrogen can be converted into NO by the following reaction sequence, 
№, + 3H, —— 2NH, 
АМН, +50, ——>4NO + 6H,O 


Calculate the mass of NO formed from 100 g of Мә with excess of Н and О»? 
(A) 100 gm (B) 150.60 gm 
(C) 214.28 gm (D) 256.32 gm 


А compound X having molecular formula СНз gives Y (C4H49O) when reacted with Н-О/Н:5О,, Y 
can not be resolved in optical isomer. Compound X will be 


(C) CH3 (D) None of these 
H34C—C——CH5 


Potassium salt of monocarboxylic acid containing n carbon atom undergo Kolbe's electrolysis 
then the alkane formed will contain number of carbon atom equal to 


(A) 2n (B) 2n+2 

(C) 2n -1 (D) 2n- 2 

Neopentyl bromide with alcoholic KOH gives the major product 

(A) But - 2 - ene (B) 2 - methyl but — 2 — ene 

(C) 2 – methyl but — 1 — ene (D) 2, 2 —dimethyl but — 1 — ene 

Which of the following equilibrium will not be affected by adding inert gas at constant volume? 
(А) Н, (9) +1.(9) ->2Ң(0) (B) 3H, (9) -М,(0) >2МН, (9) 

(C) PCI, (9) —2PCI, (9) + Cl, (g) (D) all the above 


Which of the following statement is true about boron compounds? 
(А) BF; > least acidic among the boron halides 

(В) BF3 = does not hydrolyses 

(С) BsHg = does пої have banana bond 

(D) all are incorrect 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


A relation R : A > A be defined on set A which is union of disjoint sets A;A2A3....A, having equal 
number of elements such that Y a e A, and b є А (a, b) e R ifi = j and (a, b) eR,ifizj 

(A) if n(A) 2 15 max value of n(R) is 45 (B) R is an equivalence relation 

(C) n(R) = [n(A)]* (D) none of these 


The value of a for which 2x? — 2(2a + 1)x + a(a + 1) = 0 may have one root less that a and other 
root greater then 'a' are given by 

(A) 1>a>0 (B) -1«a«0 

(Суа>0 (О)а>0ога<-1 


If sin 0 + cos? Ө + k cos? 20 = 1, then k is equal to 


(А) Ltan? 20 (B) .tan?20 
2 4 


(C) 4 cot? 20 (D) ^ tan? 20 


If tanx (алу _ tanx 


(#0) and x + y + 2 = n then 


1 2 3 
(A) maximum value of tan x + tan у + tan z is -6 (B) minimum value of tan x + tan у + tan 215—6 
(C) tan x tan y tan z = 1 (0) tan x + їапу + {ап2 = 0 Ух, у, 2 є А 


If the equation ax? + 25x — 3c = 0 has non real roots and л < (a + b), then с is always 


(A) negative (B) 0 
(C) non-negative (D) zero 
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6. 


Which of the following function is surjective but not injective 


(A) f: R->R f(x) = x - 2x? - x? «1 (B) t: RS В f(x) = х3 «x41 
(C) t: R 2 R* f(x) = A1 x? (D) t: ROR f(x) =x? « 2x? - x «1 


If 5a + 4b + 20c = t, then the value of t for which the line ax + by + c — 1 = 0 always passes 
through a fixed point is 

(A) 0 (B) 20 

(C) 30 (D) none of these 


The area bounded by the circles x? + y? = rf, r = 1, 2 апа the rays given by 2x? — 3xy – 2у? = 0, 
y>Ois 


T d T Б 
А) - sq. units В) - sq. units 
(А) 2 84 (B) 7 sq 
(C) эл sq. units (D) x sq. unit 
The equation of the circle touching the lines |y| = x at a distance V2 units from the origin is 
(A) х2 +y? -4x +2=0 (В) х2 + у2+ 4x -2-0 
(С) х2 + уг 4x 4 2-20 (D) none of these 


If a, В, y are the parameter of points A, B, C on the circle x^ + (y — 2)? = a? and if the AABC be 
equilateral, then 


(А) У соѕа - 0 (В) У зіпа =0 
(C) У tana =0 (D) У cota - 0 


The orthocentre of the triangle formed by the pair of lines 2х2 — xy — y? + x + 2y — 1 = 0 and the 
linex+y+1=Ois 

(A) (-1, 0) (В) (0, 1) 

(С) (-1,1) (D) none of these 


The equation ТЕ -2) +y? + Jx +2)? +y? =4 represents 
(A) pair of lines (B) a parabola 
(C) a hyperbola (D) none of these 


Space for rough work 
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The pole of the line / x + my + п = 0 with respect to the parabola y? = 4ax 


ДЕГ T 
223: p (= -2m 


2 2 
If ates 42 touches the ellipse irs -1 then the eccentric angle 0 of the point of contact is 
a a 


equal to 

(A) 0 (B) 90? 

(C) 45? (D) 60? 

If e, e' be the eccentricities of two conics S and 5” and if e? + е? = 3 then both 5 ands S' can be 
(A) hyperbolas (B) ellipse 

(C) parabolas (D) none of these 


Base angle of a triangle are 227 and 127 then find the height of triangle 


(A) equal to base (B) one third of base 
(C) half of base (D) one forth of base 
If in a triangle AABC a, b, c are roots of the equation x? — 11x? + 38x — 40 = 0 then уса is 
a 
equal to 
(a) = (B) 1 
4 
(С) Z (D) none of these 


Two circles with radii а and b touch each other externally such that 0 is the angle between their 
direct common tangents (a > b > 2), then 


(A) 0 = 2cos™ EJ (B) 0 = 2sin"' Е 5) 
(C) 9-2сов”! EJ (D) 9 = 2sin" (=) 


Space for rough work 
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19. 


20. 


21. 


22. 


23. 


24. 


If 'd' is the distance between parallel tangents with positive slope to y^ = 4x and 
х2 + y? - 2x + 4y - 11 20 

(А) 10d «2 (B)4«d«6 

(C)d<4 (D) none of these 


Let P be any point on a directrix of an ellipse of eccentricity e, S be the corresponding focus and 
C is the centre of the ellipse. The line PC meets the ellipse at A and the angle between PS and 
tangent at A is a, then a is equal to 


(A) tan ' e (B) 2 

(C) tan (1 -eô (D) none of these 

The equation 4х2 + mxy — 3y° = 0 represents a pair of real and distinct lines if 
(A) m e R (B) m e (3, 4) 

(C) m e (-3, 4) (D) т >4 


sin? A+sinA +1 


In any triangle ABC, E | is always greater then or equal to 


sinA 
(A) 9 (B) 3 
(C) 27 (D) none of these 
ABCD is a square of side length a, a є N, a> 1. Let Li, Lo, L3 ..... be points on BC such that 
BL, = LiLo = LoL =..... = 1 апа М;, М», Мз ЕЯ ре points on CD such that 
a-1 
СМ, = М.М. = MM3 = ..... = 1, then У (AL 44,М2) is equal to 
n=1 
1 2 1 
(A) а(а-1) (В) 5а(а -1(4а 1) 
(С) Ма 1)(2a-1)(4a-1) (D) none of these 
: 1 
The value of is 
Saree + Va+(r—1)x 
n Ja nx -va 
(А) -—— (B) 
a+Va+nx Х 


(С) n(./a+nx —a) 
Х 


(D) none of these 


Space for rough work 
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27. 


28. 


29. 


30. 
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If a and p are the distinct real roots of x^ + ax + b = 0 and af and В“ are the roots of 
х2 — px + q = 0 then the roots of x^ — 4bx + 2b? — p = 0 are always 

(A) both non-real (B) both positive 

(C) both negative (D) one positive and other negative 


The solution set of the equation log, 2-logs, 2 21094, 2 is 


2 1 
(a) (2-6, 24) ЕЛЕР 
(С) n 2) (0) none of these 
The equation of ellipse whose foci are (+5, 0) and one of its directrix is 5x = 36 is 
x? y? x? y? 
(A) —-+7—=1 (В)-------1 
36 11 6 4t 
x? y? 
(C) FEET RE (D) none of these 


The value of x and y satisfying the equation 
sin’ y = |x? — x? — 9x + 9| + x? — 4x — x? + 4| + sec? 2y + соз“ y are 


(A)x 26, у= пл (В) x= 1, y= 217+ 2 

(С) х= 1, у= 2пл (0) none of these 

The equation of the tangents to the conic 3x? — y? = 3 perpendicular to the line x + Зу = 2 is 
(А) y =2х+ 4/6 (В) y = 6х+ 48 

(С) у=х+ J6 (D) y 23x + J6 


The domain of the function f(x) = log, , (x? —1) is 
(А) (-3,-1) u (1, о) (B) [-3, 21) ӘП, о) 
(С) (-3,-2) u (-2, -1) о (1, о) (D) Г-3,-2) о (2, -1) 


Space for rough work 
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LO) 2% 
үл o 
e қ 
CN = оао јс о |< |а оо |< <<< оо < оо ао јо << ш<іа/<і</шіа(о 
кч X 
p Е 
[= 5 
% o 
>|56- 
— — > 
ui5,; 2 
ә - tr 
L| = о 7) 
= О ш = ошошошо<ңшаоос<аі< аг«|о| Оо аг «| шїш оро ја оја |< 
о н ш 
2 ш Е о 
о Ф5 
p ca 
2 э 
г 9 
O 
o ш 
tc d 9 
> г Ф < оао а о ооа |< ооо о о |< |< а ао |< оо јоја << ооа (а 
Ф 2 
2. 
< 
о : 
"ШЫНЫ ЕЗ Б 


+10 '(peoueApy) ааг ш рәшепо 
әлец ѕшеџбола |у шо sjuepnis ЭЗГУ 625€ 9 6шелбола 100426 рәелбәјці / WOOISSE|D шол} sjuepnis аг 1262 :7102 (рәочелруу) 
33r ul әонеционәд 3371115 “SHUEY LIPUL rv 008 401 ur л pue 002 do, ш 99 ‘001 401 ш pe pebbeq әлеу $шелболд [jv шола siuepnis 3397114 
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Physics PART - | 
m kt 
1. Initial acceleration a = ——— 
M+m 
After some instant upper block slide over the plank and hence acceleration of the plank remains 
constant. 
ЦАТ 

3. mgh = rub г (1) 


1 тах о? m - mgh 
2 2 


— v= RS 
42 
4. Change in kinetic energy Ak = E 8x5-20J 
ee NT 
5. Kinetic energy, k = rij 


у, - 2m/s and v, = 4т/5 
Now 4х2-1х4-(4-1)у 


4 
> у=— 
5 
AK 400 =( 8X9 1,00-909, 
k 16x5 
2 
6 ANA 
r r 
— КЕ- а. 
2 2r 


and potential energy = -| Fdr = [evar = El 
r 


7. P = 2coskt(î + |) 


Р = -2ksinkt(i 41) 
Angle between F and P is 180° 


8. Potential energy = ске - Мах 
Sg "ЫЧ 
k 


— нн 
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y = тх + c and y = x+k 
=> 0=45° andc=k 


1 
Angular momentum, L = mv mv xk x —= = —— 


2722 


Angular momentum, L = lo 


2 
"2 o, = ТВ?о, > o, = 20, 
Bu JUI ea 
a,  «R 
F=kx=ma 
=> ax-x 
2 t^ 
шист 
V, =4 (Att = 2 sec) 
2 
and x=— 
2 
v, =2 (Att - 2 sec) 
(21 « 4j)nvs 
From the principle of flotation 
m, m 
sm, +m,)=[ MMe лд 
Рв Рс 
mg , mc 
my т) = —> + — 
(meae) 2 0.5 
ur RC 
mg; 1 
V max = Ao = 27fA 


1 
Energy density E = 3 PV imax 


So the curve between E and V, 


1 


—kA? =9.5=4J 

2 

aC M ЖИ 
А (05) 


т=з = on) eo = 3.14 x10? sec 
k 8x10 
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х İs a parabola of increasing slope and symmetric about y-axis. 
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19. From the figure 


T=4 sec 
o= 207 асБурд ёс 
Т 2 


2 
Бето =к- (081) = 1.97 №т 
т 2 


la| = o*x = 0.197m/s? 


20. блу; + 371 p,.8 = 37i p,8 


yz 2r? (p, ni рағ)9 

T 9n 
Substituting values we get, 
ут = 0.21 cm/s 


21. TAV -L(V)" 


т (му 

T, р а 

Also 

T(V =T; (V) 

ЛЕ oj 

T, b 

Va _ Vo 

d с 

22. K max em E U min 

=36 - 20 = 16J 
23. т, =m, = volume x density 

4 31/4 31 2 
: Gmm, от ПЕ р 
= E = r? 
Fært 
M . 
: ті М авт 5 
24. F- | = 5 eM cos 0 
7 r Lr i 
аш 1) GMm 2GMm 26Мтл 
ШЕТ: іг Lr (Е 
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27. 


28. 
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Area under PV graph = work done 
Here area A, » Area A, » Area A, 


Let the thickness of the wall is t 


4 
Weight of the sphere = ЫШ -(В zy | 
: а 
Weight of the sphere = сілі 


For flotation LN. > ATP нэ -(R ay | 
3 3 
R 


р 
Зр 


Velocity of liquid from bottom hole У,-/20(1--у) 
Velocity of liquid from top hole v, = J2gh 

Force on upper hole = ару? 
Force on lower hole = ару? 


Net force on the tank = ар(у? - vi) = 2apgy 


— —— — P— ———— MX ÁMMMÀ—nsmnÜ 
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Chemistry PART - II 


4. ү; = 5 Ійге 
Pex = 1 atm, Т = 40° + 273 = 313 К 
ү, = pu _ хэвшлээ — 256.97 litre 
W = -Pox (V2 - V1) 
= —1(256.97 — 5) = 251.97 L atm 
= —251.97 х 101.3 J 
= —25524.8 J = -2.55 kJ 


6. Br Br 
НзС T ? Н ›ң„с—с=с—н —®©® 5 H,C—C=CaAg 


Br Br = тое {mole 
molar mass = 360 


Mole of ppt = que 


Weight = 1 147 - 36.75 


7. Ма,СО,-2НС!--2МасС!--Ма,СО, 


п-2 


NaHCO, +HCI——>NaCl + СО, +H,O 
n=1 


Ма,СО, -Мансо, 
Wt. хот 1-х 


Mole = X = цас ...(1) equimolar amount 
106 86 

Мед of NaCO; + Мед of NaHCO; = Meg of НСІ 

киы X ow 8) 

106 86 

From (1) 

x_i- 

106 86 


86x = 106 — 106x 

192x = 106 = x = 0.552 
1-х = 0.448 

From (2) 


0.552 2,0448 gy 


106 86 
0.0104 + 0.00520 2 0.1 x V 
0.01562 = 0.1 V 
V = 0.1562 litre 
V = 156 ml 
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8. ЗСІ, + 2Fe —> 2FeCl, (s) 


moles of Fe = 26 = 0.01786 
56 


mole of Cl. = 55 0.01786 = 0.02678 
Requirement volume of Cl? at STP will = 0.02678 х 22.4 


= 0.6 litre 
9. Е, -2.42 x 10? 
Е---- -21.76 x 1079 
AE = Е-Е, 
--242x10 94.21.76 х 107' = M 
-34 
TTT E p 5029107 а 


-19.875х 1079 
— 19.34x10? 


= 1027 A 


-1.0276х107т 


10. 2.5 litre O2 at STP 
2.5 


Moles of O = —— = 0.1116 
22.4 
For No: 
PV =nRT 
2.5 x V 20.1116 x 0.0821 x 573 
V = 2.1 litre 


12. ц. -exd-(4.8x10?)x(2.36x10*) esu cm 


= 11.328 x 10 5 e.s.u x ст 
-11.328D 


Eds. To = —99 4.400 


11.328 


% ionic character = 


H exp 


= 75.03% 


Cd(CN), —— Cd** +2CN- 
S (2940.50) 


NaCN———Na' + СМ 
0.50M 
Ksp = S x (0.05)? 
| 1x10? x100x100 
|»... 0.05x0.05 
=4x10° 
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14. 


AG? = 2| AG?NOBr | - 2| AG?NO | + AG? [Br, | 
= 2 x 82.4 — 2 x 86.55 + 1x 0 

= -8.3 kJ = -8.3 x 10° J 

Now, 2NO(g) + Br, (¢)——>2NOBr 


2 
Q _ {PNOBr(a)} = 2 =4х10? 


" (pNO(g)) (ол) 
AG = AG? + RT In Qp 
= -8.3 x 10° + (8.314 x 298) In 4 x 10° 
= 8.3 x 103 + 1.5 x 10* J 
= +6.7 x 10° = 6.7 kJ 


СТАА ЭР М 
к, RIT, т, 
пз) =— вза авв 99) 
3) 8.314|298 313 


= Е, = 5.7x10* Jmol” 
= 57 kJ/mole 


Since specific heat of solution is not given assuming dilute have the same specific heat capacity 
as does water. 

q=mc,AT 

= 300 x 4.18 x (1.96) 

= 2.46 kJ 

Volume of solution = 100 + 200 ml 

= 300 

Weight of solution = 300 g 

This heat flow is used to calculate AH for 1 mole of the reaction. 
HCl(aq) + NaOH(aq)——» NaCl (aq) + H,O(¢) 

Moles of НСІ reacted = 0.1 x 0.44 

= 0.044 mole 

1 mole HCI yield 1 mole of H* 

0.044 mole HCl yield 0.044 mole of H* 

H' «OH ——+H,O(?) 

Neutralization of 0.044 mole of H* generates 2.46 kJ of heat. 
The reaction is exothermic: 


AH = -ve 
4.4 x 10? mole Н“ (ад) = -2.46 kJ 
2.46 
1 mole Н“ (aq) = ------ 
(aq) 4.4х107 
= —56 kJ 
AHeaction = —56 kJ 
- 2А 
5 Фо 
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o bond pair Lone pair Hybridization Shape 
HgCle 2 0 sp Linear 
SnCl, 2 1 sp? V – shape 
F;O 2 2 sp? V — shape 


t M, 841 MM, 


х Xx 


= 
to, \Mo, 325 (M, 
=> М, = 214.27 


Initially moles of gas at 4.33 atm 


т PV 433х3.11 ET 


' RT RT 
Moles of gas in 2.11 L container at 2.55 atm 
2.55x 2.11 
n, = ——— —— (2 
2 RT (2) 


On adding total moles = n; + пг 
4.33 x 3.11 , 255x211 


RT RT 
New pressure in the container of volume 3.11 L 


nRT _ 4.33x3.114+2.55x 2.11 RT = 6.06 atm 
V RT x3.11 


Т2, 1 4 
A n; 1; 


Ru = 1.097 x 10° m^ 
Z = 6 for carbon 


P= 


Пу = 1, П = З 
1 211 1 
y 00971096) ЕВЧ 


=1.097x10 хэв 9-1) 


= 1.097 x10" х36х = 95.1% 107 = 2.85 x 10? = 2.85 nm 


CH, (g) + 20, (g) —2 CO, (g) + 2H,O(/) 

AH = -890.3 kJ 

1 mole СН, produce = -890.3 kJ 

= -890.3 kJ heat is produced by 1 mole CH, 

1 kJ heat is produced by Бин тое СН, 
890.3 

356.4 kJ heat is produced by SOM. 0.4 mole 

890.3 


Weight of CH, required = 0.4 x 16 2 6.4 gm 


М, + 3H, —— 2МН, 
100 100 
mole = — 
28 28 


АМН, +50, —> 4NO + 6H,O 


x2 
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4 mole NH; gives 4 mole of NO 


200 mole NH, gives 4 moles of 200 тое of NO 
28 28 


Moles of NO formed from 100 g № = РА 


Weight of NO formed = = 


x 30gm = 214.28 gm 


26. CH3 CH3 
НаС--С--СН; «H,O —#%% › m хх 
OH 
Optically inactive 
27. During electrolysis, two molecule of potassium salt of mono carboxylic acid combine to form 
alkane along with the lost of two СОО” group. Hence alkane formed will contain = 2n — 2 (no of 
C-atom). 
28. СН, CH3 CH3 
Ld US ac. Kon y Бр леге H4C—C—CH2 
CH3 CH3 СНз 
CH, shift 
CH3 CH3 


| 
H3C-—C—CH—CH3 an -c HgC—C—CH2—CHg 


29. Adding inert gas at constant volume does not affect any equilibrium whether An > 0 or An< 0. 


30. ВЕ; is least acidic among boron halide. 
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Mathematics PART - 111 


(a,b) eRifaandbeA 

— (b, а) е R which gives symmetry 

(a, a) є R gives reflexivity 

Similar argument gives transitivity also max value of n(R) = 15° 


The given condition suggest that a lies between the roots. Let f(x) = 2x* — 2(2а + 1)х + а(а + 1) for 
a to lie between the roots, f(a) < 0 

2а? – 2a(2a + 1) + а(а + 1) <0 

-a°-a<0 

a +a>0 

а>0ога<-1 


sin? 0 + cos? 0 + k cos? 20 = 1 

(sin? 0 + cos? 0)(sin* 0 — sin? Ө cos? 0 + соз“ Ө) + К cos? 20 = 1 
sin’ 0 + cos‘ 0 — sin? 0 cos? Ө + k cos? 20 = 1 

(sin? 0 + cos? 0)? — 3 sin? 0 cos? Ө + К cos? 20 = 1 

3 sin? 0 cos? 0 = k cos? 20 


Zen? 20 = kcos? 20 


ke 4вн228 
4 


tan x =A, tan y = 2A, tan z = 3A 
X+Y+Z=T7 

tan x + tan y + tan z = tan x tan y tan z 
6A = 6A? => 6107 — 1) = 0 

X= +1, (A #0) 

tan x = +1, tan y = +2, tan z = +3 

tan x + tan y + tan z = +6 

Maximum value 6 minimum values is —6 


Let f(x) = ах? + 25x – Зс 
Since f(x) = 0 has non real roots, f(x) will have the same sign for all values of x 


Given = < (a+b) 


= 4a+4b-3c>0 
f(2) > 0 
f(x)>OVxeER 
ҚО) > 0 

>c<0 


(A) f(x) =x* + 2x3 - x* +1 — A polynomial of degree even will always be into say 


f(x) = aX” +a, алх”. жа, 


Limit f(x)- Limit ЕЕЕ "n +32. 
Х 


X00 X00 


о if ay » 0 

Ё if ay «0 
Hence it will never approach oo / оо 

(B) f(x) = х « x 41 => f'(x) 23x? +1 - injective as well as surjective 
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(C) f(x) = N14 x? — neither injective nor surjective (minimum value = 1) 
f(x) =x? + 2x? - x «1 > f(x) = 3х2 -4x-1 2 0 > 0 
Hence f(x) is surjective but not injective 
by 


Given equation of line is ЗЭВ ОУ „үш 
c-1 c-1 


Line contains two independent parameters -= and 2. A line will pass through a fixed point 
с- с 


if it contains only one independent parameter 
> Ба + 4b + 20c =t 

5a " 4b  t-20c 
c-1 c-1 с-1 


In this equation R.H.S will the independent of c if t = 20. Then we can express ES in terms of 
C реле) 


-= and vice-versa. Hence, if t = 20 then line will pass through a fixed point 
C бый 


2x” — 3xy – 2y* =0 x—2y = 0 
(х – 2y)(2x + у) = 0 

Which represents a pair of perpendicular lines passing 
through the origin 


n(2) n? 3r 
4 


Required area = sq. units 


2x+y=0 


As x = |у|> 0 
Circle lies іп | апа IV quadrant 
Centre of circle lies on x-axis 


OC = (ОА) АСУ =-/2+2=2 


Equation of circle is (x — 2)? + (y – 0)? = 2 
x+y? -4x 42-20 


The point A is (а cos о, 2+ a sin о) 
Since the triangle ABC is equilateral its circum centre (0, 2) coincides with its centroid 


DX Тапа |=(0, 2) 
7 cosa = 0 and X sina =6 


2x* – xy - y? +х + 2y - 1 =0 

(2х + у – 1)(х-у+ 1) = 0 

So the sides x — y + 1 = 0 and x + y + 1 = 0 are L to each other the orthocentre is intersection of 
1 sides 


4-20 +y? -4-4(х-2У «y? aa (1) 


But (x + 2)? + у2- [x-2 + y]=8 aa (2) 
Dividing (2) by (1) we get 
ГЕТЕ - \(х-2)# +y? -2X 00 a (3) 
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Adding (1) and (2) we get 


2A +2) +y? = 44 2x 


(x +2)? +y? 2 (x « 2 

y»0 

Pair of coincident lines 

Polar of (x1, y1) w.r.t. parabola у? = 4a is yy; = 2a(x + хі) 


2ax — yy; + 2ax; = 0 
Compare this with ¿x +my+n=0 


2 
28 Уу. анкера 
2 m n ё 
" || 2am | (1 Em 
: [ 2% 
X , Y= J2 is tangent to ae eee um (1) 
a b a? b? 
at P(a cos 9, b sin 0) 
XX Уу, 
+3 =] 
a? b? 
eee E SS -1 
a b 
xcos0 ysinO , ha: (2) 
a b 


E GM ЖИР 
ау2 bv2 
cos0 = sinO аг »0 2 


V2 4 


When both are ellipse, then е, е’ < 1 and so е? + e? = 3 is not true and so it false 
When both are parabolas e = 1 = е > e° +e” = 3 not true 
When both are hyperbolas e? + e? = 3 possible e, е’ > 1 


A 
BD = Pcot22—? 
2 
DC = Poot 1258 в 
1, 1, 
cos22—° со$112—° B T 2 
Base = P 2 + 2 
sin22-? віп112-2 
2 2 
op 1. 
-P 2sin135° 7 1/2 Ё 
25n22 7*sin 1277s cos 90? - cos135? 
P- Base 
2 
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2 2 2 2 2 2 2 
17. хос Е y? -c^-a' a^«b'«c' (a-b«c) -2Xab 121-76 9 
a 2abc 2abc 2abc 80 16 


18. From AMLN 
a-b 
a+b 
1а- b 
a+b 
Angle between AB and AD 


2a = sin! EJ 
a+b 


sina = 


a = sin” 


19. Tangents to parabola у? = 4x having slope m is у = mx + tangents to circle having slope m is 


y+2=m(x—1)+ 441«m? 


АЙат?-т-2-- 
m 


m 


Distance between tangents = 


2 


PO M этэ 0 
V1+m? m 
Hence d < 4 
2 2 А a b 
20. Letthe ellipse be “+ 4 = 1 (а cos OU 9 SINU) P(2. tano] 

а b е e 
A = (a cos 0, b sin Ө) A 
Equation of AC will be y = Piano Х 

а 

Solving with x =, we get Б b tan o) (ae, 0) 

e е e 


Slope of tangents at A is — 


аїапд 
р 
-1апд 
Slope of PS = € = Вап аө 
а_е a-e?) b 
T 
> а= = 
2 


21. D should be b? — 4ac > 0 


22. Using А.М. > Ә.М. 


ЅЇПА + ч +1 
sinA >1 
3 
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sin A + й +123 
sin А 


Similarly sinB + 2 
sinB 
sinC + Ы, 
sinC 
Y [sna 5 ШЕ: 
sinA 


AL +L M? = (a? +12) + (а-1) +1] 
ALS +LM3 =(a2+2)+[(a-2? +2? | Ly 
ALS 4 +La M24 =а? +(а-1) + [12 (а –1) | 
The required sum 


= (a-1)a? + [12 4224 Pay (a -1* 1-2112-22- mi (а-1)2| 
3(a-1)a(2a-1) 


+123 


DM м, MC 


2 
(a-1)a* + - 

2а-1 
> ala-dlas 5 | 

1 1 
= —|Va+rx -Ja+(r-1) 

Ма +тх + Ja+(r—1)x ! сет x] 
tortor... к = Уатт Аа] eru 
«+В=-а 
OB =D (1) 
ой 4 В“ = 
«рд — 2424 2) 


Using (1) and (2), we get (a? — 2b)? = p + 2b? 
a, – 40а? «2b -p-0 


a’ is one of roots of x? – 4bx + 2b° -р-0 


Product of roots of equation = 2b^ — p 
2a°B* — (af + p^) = a? – В?) < 0 
Hence one root is positive and other is negative 


log, 2 logs, 2 = logy, 2 
Here x > 0 and x = 1 
1 1 1 
loge x loge2x logs 4x 


logs x(1+ log; x) = (2 -log; x) 
Put logs x =t 
Ц1-1-2-1 


Непсе х ={27#, 2% | 
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27. Foci (+5, 0) where ae = 5 
a a 36 
Xm SS 
e e 5 
ge. 2= 5.38 
e 5 
a=6 
5 
е--- 
6 
b*=a°(1-e*) = 11 
28. For x = 1 


sin’ у = sec? 2y + cos" у 

sin’ y cos? 2y = 1 + cos‘ y cos? 2y 
RHS > 1 and LHS < 1 

LHS = 1 

sin’ y cos? 2y = 1 


sin’ у = 1 and соз? 2y = 1=> у= 5 


А T 
General value of y is 2пл + 2 


29. Х%3у-2-0 
Any perpendicular line 3x — y +c = 0 


У = Зх + с 
x? y? 
Tangents to the hyperbola ае = 1 
с? = ат2- р? = с = +4/6 
У = Зх + 46 
30. f(x) is defined when x* — 1 > Оапаз «x 3 Oand 3 « x « 1 


х? > 1 and x > -3andxz-2 
x <-—1 or x > 1 and x > —3 and x #-2 
Di = (-3, -2) о (-2, -1) v (1, о) 
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Time Allotted: 3 Hours Maximum Marks: 246 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Раг- is Mathematics. 
Each part is further divided into one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 - 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


(ii) Section-A (07 - 10) contains 4 multiple choice questions having one or more than one correct 
answer and each question carries +4 marks for correct answer and there is no negative 
marking. 


(iii) Section-A (11 – 14) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks each for correct answer and — 1 mark 
for wrong answer. 


(iv) Section-A (15 — 23) contains 3 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Аг=18, K -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


10 Velocity of a body of mass 2kg moving in х-у plane is given by v = (2i + 4tj) m/s, where t is the 
time in seconds. The power delivered to the body by the resultant force acting on it at t = 5 sec is 
(A) 80 Watts (B) 160 Watts 
(C) 40 Watts (D) 100 Watts 

2. A solid sphere of mass m is lying at rest on a rough horizontal 
surface. The coefficient of friction between ground and sphere is p. 
The maximum value of F, so that sphere will not slip, is equal to Е 
(А) 7umg/5 (В) 4umg/7 
(С) 5umg/7 (D) 7umg/2 


3. In the figure shown, mass of A and B is : 
M A] Fixed obstacl 
equal to M each. Friction between B and F E pa 
lowermost surface is negligible. Initially, 12:52:02 22 


both the blocks are at rest. The 

dimensions of the block A are very small. Эв 

А constant horizontal force F is applied on the block В and both the blocks start moving together 
without any relative motion. 

Suddenly, the block B encounters a fixed obstacle and comes to rest. The block A continues to 
slide on the block B. The block A just manages to reach the opposite end of the block B. What is 
the coefficient of friction between the two blocks? (Required length are shown in the figure) 

(A) F/Mg (B) 2F/Mg 

(C) F/2Mg (D) none 


Space for rough work 
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4. A block of mass J3/10kg is placed on a rough horizontal 


surface as shown in the figure. A force of 1 N is applied at one 
end of the block and the block remains stationary. The normal 
force exerted by the surface on the block acts (g = 10 m/s?) 

(A) through the centre of mass of the block. 


(B) through point A. 
(C) through point B. B A 
(D) through the point at a distance 5 cm. from A. «-20 cm— 
5. An insect of mass m is initially at rest at the one end of a stick of length L and mass M, which 


rests on a smooth horizontal floor. The coefficient of friction between the insect and stick is k. The 
insect starts moving to reach the other end in shortest possible time. Choose the incorrect 
statement. 


(A) The centre of mass of the stick has speed v = ЕЧ w.r.t. horizontal floor at time t. 
M 


2LM 
k(M-- m)g 
(C) The magnitude of the linear momentum of the insect at time 't' is equal to kmgt 


2 
(D) The maximum speed acquired by the stick is Vmax = | КЕМ 0 
(M+m)m 


6. A uniform wheel is rolling without slipping on a horizontal surface. At a 
certain instant, its centre of mass has velocity ‘v’ and acceleration ‘a’. P, Q 
and R are three points on the rim of the disc as shown in the figure. 
Choose the incorrect statement. 
(A) Acceleration of P is vertically upwards 
(B) Acceleration of Q may be vertically downwards 
(C) Acceleration of R can be horizontal P 
(D) Acceleration of some point on the rim may be horizontal leftwards. 


(B) Time taken by the insect to reach the other end is t = 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


7. 


A particle moves with an initial velocity vo and retardation av, where v is its velocity at any time t. 
(A) The particle will cover a total distance voa. 

(B) The particle will come to rest after a time 1/a. 

(C) The particle will continue to move for a very long time. 

(D) The velocity of the particle will become v2 after a time 1/a. 


A wave is represented by the equation y = А sin (10лх + 15лї + 7/3) where x is in meters and t is 
in seconds. The expression represents 

(A) a wave travelling in the positive x-direction with a velocity 1.5m/s. 

(B) a wave travelling in the negative x-direction with a velocity 1.5m/s. 

(C) a wave travelling in the negative x-direction having a wavelength 0.2m. 

(D) a wave travelling in the positive x-direction having a wavelength 0.2m. 


A perfectly elastic uniform string is suspended vertically with its upper end fixed to the ceiling and 
the lower end is loaded with a weight. If a transverse wave is imparted to the lower end of the 
string, the pulse will 

(A) not travel along the length of the string (B) travel upwards with increasing speed 

(C) travel upwards with decreasing speed (D) travel upwards with constant acceleration 


A bimetallic strip is formed out of two identical strips one of copper and the other of brass. The 
coefficients of linear expansion of the two metals are a, and ag. On heating, the temperature of 
the strip goes up by AT and the strip bends to form an arc of radius of curvature R. Then R is 

(A) proportional to AT (B) inversely proportional to AT 

(C) proportional to | ag- acl (D) inversely proportional to | ag - ac | 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


STATEMENT-1 
Each molecule of a gas moves with rms speed if the temperature of gas is constant. 
and 


STATEMENT-2 


The rms speed of molecules of a gas is equal to ur , Where T and M are the temperature and 


molecular mass of the gas. R is the ideal gas constant. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 

Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT -1 

Water is filled up in a hollow cylindrical container of conducting bases and adiabatic curved 

surface and kept vertical in an isolated system. If temperature of cylinder is decreased slowly 

from the bottom, the ice formation will start from the bottom. 

and 

STATEMENT-2 

The temperature of liquid which is at the top will be lowest first. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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From the base of an incline plane inclined at an angle of 30° with the horizontal a particle is 

projected with a speed u. The angle of projection of the particle is 60° with the horizontal. 

STATEMENT-1: The particle will strike the inclined plane normally for a particular u. 

and 

STATEMENT-2: The angle at which the particle hits the incline plane is independent of u. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: A ring of mass m and radius R has a mass m H 
attached to it. The ring rolls without slipping on the horizontal surface 

as shown in the figure. At the instant shown the normal contact force ба 76 
exerted by the floor on the ring is less than (2mg). 


and 


STATEMENT-2: E, = та,, (Le. net external force acting on a rigid body = mass times 


acceleration of centre of mass) 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


A composite spherical shell is made up of two materials having thermal 
conductivities K and 2K respectively as shown in the figure. The 
temperature at the innermost surface is maintained at T whereas the 
temperature at the outermost surface is maintained at 10T. 


A, B, C and D are four points in the outer material such that AB = BC = CD. 
Now answer the following questions. 


15. 


Paragraph for Question Nos. 15 to 17 


The effective thermal resistance between the inner surface of the 
shell and the outer surface of the shell for the radial heat flow is 


1 1 
A) —— B —— 
(^) 8:КВ (B) ТлКВ 

7 6 
(С) (D) 

48nKR 49xKR 

The net rate of heat flow from the outermost surface to the innermost surface of the shell will be 
(А) 63xRKT (В) 72xRKT 
(C) AKT (D) ликт 


Out of the segments АВ, BC and CD the magnitude of the temperature difference will be 
maximum across 

(A) AB (B) BC 

(C) CD (D) equal across all the three. 


Space for rough work 
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Paragraph for Question Nos. 18 to 20 


Two coherent point light sources are placed at x = -d/2 and x = d/2. These sources are surrounded by a 
spherical screen having equation х° + у? +2? = В? (where R >> а). The sources emit monochromatic light 
of wavelength X (= d/3). 

Waves from both the sources reach screen and superimpose. When waves reaching any point on the 
screen have a constant path difference of na (where X is wavelength of light and n is some integer), the 
superposition of these waves is constructive in nature (i.e. maximum intensity) n may be called as order 
of maximum. 


18. The number of maximas on the screen 
(A) 7 (B) 12 
(C) 6 (D) none of these 
19. As screen is a bounded one, therefore the length of maxima is finite. Which of the following data 
is correct about shape and length of second order maxima? 
(A) hyperbola, emn (B) circle, 218 
(С) hyperbola, 218 (D) circle, на 


20. Which of the statements is incorrect about the interference experiment explained above 
(A) if radius of spherical screen is doubled the intensity of maxima will become one fourth. 
(B) All maximas are equally spaced along x-axis. 
(C) The equation of first order maximum is y? + z? = (8/9) R? and x = Н/З. 
(D) none of these 


Space for rough work 
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Paragraph for Questions Nos. 21 to 23 


A uniform sphere of mass m and moment of inertia D 
Ž mR? about its diameter is rotating with angular 9 
velocity о, about a horizontal diametrical axis. 


It is now placed on rough horizontal ground with 
friction coefficient н. 


Sphere at 
rest. Identical 
to A 


21. The time taken by sphere A to achieve pure rolling is (assuming no collision) 
(A) Ro, (B) Ro, 
ug Tug 
R 
(с) 2Ra, (D) Wo 
7ug 4ug 
22. Eventually, when sphere A collides elastically with sphere B, then immediately after collision the 
kinetic energy of sphere B is: (Assume no friction b/w spheres) 
2 mR?o? 
A) — 0 В) Zero 
т (8) 
(C) тв (D) тв 
49 ° 49 i 
23. After collision, sphere B is allowed to move while sphere A is held back. The final kinetic energy 
of sphere B when pure rolling starts: 
1 5 
3 10 
С) — mR’ o? D) — mR’ o? 
(0) ggg P e (D) dag "P 9% 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. The catalyst decrease the E, from 100 K mol! to 80 kJ mol’. At what temperature the rate of 
reaction in the absence of catalyst at 500 K will be equal to rate reaction in presence of catalyst. 
(A) 400 K (B) 200 K 
(C) 625 K (D) None of the above 
2. Which structure is most stable? 
(C) OH O (D) OH OH 
Ww 2 
3. Total number of stereoisomer of the compound 1 — bromo — 3 — chloro cyclobutane 
(A) 0 (B) 1 
(C) 2 (D) 3 
4. Two alkenes, X (91% yield) & Y (9% yield) are formed when the following compound is heated 
СН, 
-CHop (91%) a 
| “СН, 
Hs 
X and Y are 
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5. 


Potential energy of the electron at infinity is equal to 
(A) 0 (В) © 
Ze* 2?е 
С) -= р) “+ 
(С) R (D) R 
The rate law has the form 
rate = K[A][B] 
can the reaction be elementary process 
(A) yes (B) no 
(C) may be yes or no (D) cannot b predicted 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


7. 


Identify the correct statement (s) regarding hydrogen gas: 

(A) unlike to Нь, О» do not show spin isomerism 

(B) ortho hydrogen differs from para hydrogen w.r.t. their boiling point, specific heats & thermal 
conductivity 

(C) as the temperature is increased from absolute zero some of the para form gradually changes 
to ortho form 

(D) para hydrogen has lower energy than ortho hydrogen 


Which of the following drugs are chiral? 


(A) 
(H3C)9HC СН» CH(CH3)—COOH (Ibuprofen) 
(B) 
HO CH»—C(CH3)(NH»)COOH (methyl dopa) 
HO 
(С) (CH, ), C(SH)-CH(NH, )COOH(pencillamine ) 


(D) CH(CH3)COOH 
ОО (Маргохеп) 
H3CO 


Which of the following are intensive properties? 
(A) temperature (B) density 
(C) specific heat (D) molar volume 
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Which of the following mixture represent a buffer? 

(А) 100 ml of 2M HCN & 100 ml of 1M NaOH 

(B) 100 ml of 2 М СНҘСООМа & 100 ml of 1 M HCI 

(С) 100 ті of 0.2 М NH4OH & 100 ml of 0.1 M H2SO, 
(D) 100 ті of 0.5 M С,НьМН: & 100 ml of 0.2 M H2SO, 


Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


STATEMENT -1: СНЕ; is less acidic than CHCl; 

because 

STATEMENT -2: Electron withdrawing groups increase the acidic nature. 

(A) Statement -1 is True, Statement -2 is true; Statement-2 is a correct explanation for 
Statement-1 

(B) Statement -1 is True, Statement -2 is true; Statement-2 is NOT a correct explanation for 
Statement-1 

(C) Statement -1 is True, Statement -2 is False 

(D) Statement -1 is False, Statement -2 is True 


STATEMENT -1: 


H4C CH 
35 бий 
с=с 
/ \ 
H H 
has higher boiling point than 
H4C H 
N / 
с=с 
/ \ 
H CH3 
but for melting point, it is the reverse. 
because 
STATEMENT -2: 
H4C CH 
зл ЛАА: 
с=с 
/ \ 
H n 
has greater heat of hydrogenation than 
H4C H 
N / 
C=C 
/ \ 
H CH3 


(A) Statement -1 is True, Statement -2 is true; Statement-2 is a correct explanation for 
Statement-1 

(B) Statement -1 is True, Statement -2 is true; Statement-2 is NOT a correct explanation for 
Statement-1 

(C) Statement -1 is True, Statement -2 is False 

(D) Statement -1 is False, Statement -2 is True 
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13. 


STATEMENT -1: A mixture of ideal gases is cooled up to liquid He temperature (4.22K) to form 

an ideal solution. 

because 

STATEMENT -2: An ideal gas cannot be liquefied as there exists no force of attraction among the 

gas molecules. 

(A) Statement -1 is True, Statement -2 is true; Statement-2 is a correct explanation for 
Statement-1 

(B) Statement -1 is True, Statement -2 is true; Statement-2 is NOT a correct explanation for 
Statement-1 

(C) Statement -1 is True, Statement -2 is False 

(D) Statement -1 is False, Statement -2 is True 


STATEMENT -1: At equilibrium at unit activity, AG? = -RT In Ko. 

because 

STATEMENT -2: Since AG = AG? + RTInQ and at equilibrium, AG = 0 & Q becomes K, at unit 

activity. 

(A) Statement -1 is True, Statement -2 is true; Statement-2 is a correct explanation for 
Statement-1 

(B) Statement -1 is True, Statement -2 is true; Statement-2 is NOT a correct explanation for 
Statement-1 

(C) Statement -1 is True, Statement -2 is False 

(D) Statement -1 is False, Statement -2 is True 


Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Question Nos. 15 to 17 


An organic Lewis acid (A) which gives fumes in moist air and intensity of fumes is increased when a rod 
dipped in NH4OH is brought near to it. An acidic solution of (A) on addition of NH4CI and NH4OH gives a 
precipitate (B) which dissolves in NaOH solution. An acidic solution of A does not gives precipitate with 


Нь5. 


Read the above paragraph carefully and give the answer of following questions: 


15. 


What will be structure of (A)? 


(A) Planar (B) Trigonal planar 
(C) Pyramidal (D) Octahedral 
What will be (A) in above sequence? 

(А) BF; (В) АІСІз 

(С) СаС1 (D) ZnCl. 

The intensity of fumes increase due to the formation of— 

(A) МН,ОН (B) HCl 

(C) NH4CI (D) МаАЮ: 
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Paragraph for Question Nos. 18 to 20 


Lithium only forms monoxide when heated in oxygen. Sodium forms monoxide & peroxide in excess of 
oxygen. Other alkali metals form superoxide with oxygen i.e. МО». The abnormal behaviour of Li is due to 
small size. The larger size of nearer alkali metals also decides the role in formation of superoxides. The 
three ions are related to each other as follows: 

2- 
(Oxide ion) 


1 
=O, С о 2 
Sey: o> —%, 20; 
(Peroxide ion) (Superoxide ion) 


All the three ions abstract proton from water. 


18. Consider the following reaction: 
М--О,--> MO, (M=alkali metal) 


(superoxide) 


Select the correct statement: 


(A) M cannot be Li and Na (B) M cannot be Cs & Rb 
(C) M cannot be Li & Rb (D) none of these 

19. Lithium does not form stable peroxide because 
(A) of its small size 


(B) а- orbitals 
(C) it is highly reactive & form superoxide in place of peroxide 
(D) covalent nature of peroxide 


20. Which anion is stable towards water? 
) (B) o; 
) 


(А) O^ 
(C) Oo (D) none of these 
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Paragraph for Question Nos. 21 to 23 


A reversible reaction proceeds in the direction that decrease the free energy of the system. There is an 
important relationship between the equilibrium constant 'K' for a reaction and the standard free energy 

T 0 
(AG°): logK = ЭЭ 

2.30 ВТ 

This equation is application to all reversible processes, allows us to estimate K form standard free energy 
of the reaction. 
The value of equilibrium constant of an endothermic reaction rises with temperature, whereas a 
temperature increase lowers the equilibrium constant of an exothermic reaction. 


io К»|_АН|1 1 
ke) 194 T Т, 


If AH is positive (endothermic reaction) and Т; > Т; then log = is positive. The opposite situation occurs 
1 


if AH? is negative. 


21. The equilibrium constant for the dissociation of N20, into NO» is 0.155 at 25°C. What is the 
standard free energy change for this reaction given (log 0.155 = –0.810) 


(A) -4.61 kJ/mole (B) 44.61 kJ/mole 
(C) +8.12 (D) -8.12 
22. The standard Gibbs free energy change for the reaction: 
2NOBr (g) 2NO (g) + Br, (g) 
is 411.70 kJ/mole at 25°C. What is the equilibrium constant for the reaction at 25°C? 
(A) 8.8 x 10? (B) 1.6 x 107 
(C) 2.6 x 10? (D) 4.2 x 10? 
23. The heat of formation of ammonia is —46.2 KJ/mole. What is the equilibrium constant for the 
reaction: 
3H, (9) +N, (9) —— 2NH, (0) 
at 500°C? The equilibrium constant at 25°C is 6.8 x 10° (given antilog (-9.98) is equal to 1.1 x 
1072) 
(A) 2.5 x 1077 (B) 5.0 x 107 
(C) 7.5 x 10? (D) 1.0 x 107 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Let f(x) 2 e'*"*9*! and g(x) = el?" sx x eR where {x} and [.] denotes the fractional part and 
integral part functions respectively. Also h(x) = In(f(x)) - In(g(x)) then for all real x, h(x) is 
(A) an odd function (B) an even function 
(C) neither an odd nor an even function (D) both odd as well as even function 

2. If a, б, с are three complex numbers selected randomly (without repetition) from the set 


(1, 2, 3 ..... 2013) then the probability that Без =0 is 


1 2 
A) — В) = 
(А) 3 (B) 3 
(C) EU (D) none of these 
2013 
3. Let a, b, с є R be such їћаіа + 0 + с < 0, а- 0 + с < 0 апас > 0, if ‘о and ‘f’ are roots of the 
equation ax? + bx + с = 0, then value of [a] + [В] is 
(A) 2 (B) 1 
(C) -1 (D) 0 
4. If a — b, b — c, с- a are in A.P., then the straight line (a — b)x + (b — оу + (c — a) = 0 will pass 
through 
(A) (1, 2) (B) (2, 1) 
(C) (2, 3) (D) (3, 1) 
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5. If x -100,(с050),у = cos(log, 0) where e"? « 0 « e?, then 

(A)x «y (B)x»y 

(C) x «y (D) none of these 
6. Evaluate 32-9 4 

4 9 

A) = ву? 

(А) 9 (B) 4 

(С) 36 (D) none of these 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


1 


7. The function f(x) = хіх 
(A) is a constant function (B) has a domain (0,1) > (eoo) 
(C) is such that Limf(x) exist (D) is periodic 
8. If log, (37^? +7) = 2-log, (3*' +1) then x equals 
(A) 0 (B) 1 
(C) 2 (D) none of these 
m 
9. ыг E ыг 29 then 
1113! 3111! БІ9! 7!7! n! 
(A)m+n=27 (B) т2 = 1 + 2n 
(C) n? – m? = 27 (0) п= 1+ т 


10. If (8 «Лу =P+F, where Р is an integer апа F is a proper fraction, then 


(A) P is an odd integer (B) P is an even integer 
(C) F.(P + Е) = 1 (D) (1 - F(P + Р) = 1 
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Reasoning Type 


This section contains 4 questions numbered 11 to 14. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


11. 


STATEMENT 1: Р(А АВС) = ЖЕЕІЕС 


(А) Both the statements аге true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


STATEMENT 1: If x + y + z = xyz, then at most one of the number can be negative 

STATEMENT 2: In a triangle ABC, tan A + tan B + tan C = tan A tan B tan C and there can be at 
most one obtuse angle in a triangle 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


STATEMENT 1: Diagonals of any parallelogram inscribed in an ellipse always intersect at the 
centre of the ellipse 

STATEMENT 2: Centre of the ellipse is the only point at which two chords can bisect each other 
and every chord passing through the centre of the ellipse gets bisected at the centre 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


STATEMENT 1: The number of non-negative integer solutions to the inequality x + y + z < 2013 
is 20180, 
STATEMENT 2: У(""7С,-7С,)-3 (7,4) 


(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 15 to 17 


Read the following write up carefully and answer the following questions: 


An equation ag + aX + aoX? +..... + aggx?? + x =0 has roots %С,, C4, Co, ..... °С» 
15. The value of agg is equal to 
(C) -2% (D) none of these 
16. The value of agg is 
2198 Е 1986 2198 ү 1986 
(A) ———39 (B) 901 
2 2 
(С) 2° — Cag (О) none of these 
17. The value of aeg; is 
2198 Ш 198с 2198 ү 1986 
(A) к= (В) — Jt 
(Cypr s OE (D) none of these 
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Paragraph for Question Nos. 18 to 20 


Read the following write up carefully and answer the following questions: 


There are three different lots of Mathematics, Physics and Chemistry books G; 
arranged in three different lots as shown in the following diagram M P, C 
3 4 

P. 
M, Э С, 
М, D с, 
Ld | С, 


20. 


In how many distinct ways we can pile up these books in a single lot without any restriction 
12! 


(A) E (B) 12! 
12! 12! 
o% (0) = 


In how many distinct ways we can pile up these 12 books such that at time of piling up all these 
books in a single lot we always pickup the book from the top of respective lots 


12! 12! 
A) —— B 
e 3lx 5! (B) 41x 5! 
(C) 12! D 12! 
31х 41x 5! 3х4! 


In how тапу different ways we can pile up such that no two physics book are together 
(A) °P, x8! (B) *P, x8! 
(С) °P, x9! (D) °P, x9! 
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Paragraph for Question Nos. 21 to 23 


Read the following write up carefully and answer the following questions: 

Given the equation of a hyperbola in general 274 degree form i.e. ах? + 2hxy + by? + 2gx + 2fy + с = 0, we 
can obtain the equation of its pair of asymptotes by adding a constant à to the above equation. Now since 
after adding the constant A, the new equation represents a pair of straight lines, therefore the determinant 
ah g 

hb 1 | vanishes to zero. Hence X and the equation of pair of asymptotes can be found. If C 
g f c«X 


represents the equation of a conjugate hyperbola, then C + H = 2A, where H represents the equation of 
hyperbola and A the equation of pair of asymptotes 


21. The equation of a hyperbola conjugate to the hyperbola x? + 3xy + 2y? + 2x + Зу = 015 
(A) х2 + 3xy + 2y? + 2х + Зу + 120 (В) х2 + Зху + 2у2 + 2x + Зу 4 220 
(С) х2 + Зху + 2y? + 2х + 3y 4 3 = 0 (D) x? + Зху + 2у? + 2х + Зу +4= 0 


22. A hyperbola passing through origin has 3x — 4y —1 = 0 and 4x – Зу — 6 = 0 as its asymptotes, 
then the equation of its transverse and conjugate axes are 
(A)x -y-5=Oandx+y+1=0 (B)x -y=Oandx+y+5=0 
(С/Х-у-5-Оалах-у-1-0 (D)x+y-1=Oandx-y-5=0 


23. The tangent at any point of a hyperbola 16x* — 25y* = 400 cuts off a triangle from the asymptotes 
and that the portion of it intercepted between the asymptotes, then the area of this triangle is 
(A) 10 sq. units (B) 20 sq. units 
(C) 30 sq. units (D) 40 sq. units 
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Physics PART - | 
i Beda а(К.Е.) 
dt 
2. The force of friction, when it is not slipping, is less than its limiting value : |f| € uN. This leads to 


the condition on F. 


3. Velocity of upper block when lower block hits a obstacle, 


| Е [Fe 
у = 2a. = ‚|2. f= 
2M M 


now after collision retardation of upper block w.r.t. earth, 


M 
а= 9 рд 


Fe / 
Oi ong 
M ^95 


F 


"^ Mg. 


4. For equilibrium 


ХЕ =0 St =0 


Torque about A due to all forces excluding normal force is 
found to be zero. 


5. Impulse = Force x time; net momentum of the system is conserved as the net force on it is zero. 
6. AtA: AtB: 
for а rolling y? 5 
wheel, a = Ra lf — =a then ав 2 
(А) is correct. R 
= А : may be vertically 
с downwards Ra 
2. (B) is correct. 
AtC: с Во Consider this 
2. (C) is correct. a 2. (D) is correct. 
a 
Ra 
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2R dx 3R х 1 1 1 iu 
ve Tester s al th 1 
1 К(4лх2) ЭК(4лх)) 4лК| хы 8лК| хін 
7 


pacc 
ты" ЕКВ 


Consider shell with cross sectional thickness equal to AB, ВС апа CA respectively. Since heat 
flow is same through all of them, therefore temperature difference will be maximum across the 
shell with maximum resistance which will be AB. 


As explained in figure the no of maximums are 7. 
В; = Rsin0 and (34 cos0 = 2A)= RV5/3 


2nRV5 
3 


Length = 


Ax =0 


OC — OB = R—Fcos6 = Н/З 


OB — OA = 2R./3 - Rcosé’ = Н/З (3X сов0 = à 
cos@’ = 1/3) 


Hence R; = Rsin0' = RV8/3 


N=mg f = umg mg 
VENUE ЖҮ, 
m 
2 n? 
fR = umgR = 2mR^a f 
5 М 
=> к= а 2 
28 2R 


5 
ugt = Ro, - 289 
_ 2Ro, 
7ug 


t 
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22. 
206, 
7 
Before a 2Ro, 
collision 7 
A B 
2% 
D 
2R 
After = 
collision B 
2 2 2 
КЕ- 1 B 2Ro, _ mR 05 
2 7 49 
28. ртов = ZmR?a ga mg 
5 28 
Ro = 3 idt V= 2965 ugt = 2 ugt -> 2Ro, 
2 7 2 7 
2Ro, =й 2 p- 4 Re umg Ч 
7 2 49 ug 
R 

we 5 Hug 4 Ro, _ А 

2? 'R 49 ug 49 
М = Оң. КЕ. = 1 lo? ми, 

49 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-HCT-VII-(Paper-1)-PCM(S)-JEE(Advanced)/15 


Chemistry PART - 11 


t. Ed. Ea 100. 80) е 
RT RT’’500. T 


-. Option (A) is the correct choice. 


2. Due to conjugation & H — bonding. 
3. Br Br 
‚ГЇ 
cl е 

cis trans 
4. Less substituted В - H is removed first. 
5. PE of a free electron is zero at infinity i.e. out of the field of nucleus. 
9. All are true except (А). D» also show spin isomerism like Hp. 


Hence B, C, D is correct. 


10. All compounds A, B, C, D contains chiral centres and hence optically active i.e. chiral. 
Hence A, B, C, D is correct. 


11. Intensive properties are independent of quantity of substance. 
Hence A, B, C, D is correct. 


12. A & B are acid buffers while (D) is a basic buffer. (C) is not a buffer because no base (NH,OH) 
will be left after the reaction. 
Hence A, B, D is correct. 
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Mathematics PART - 111 
1. h(x) = In(f(x)-g(x)) = ед = {у} +[y] = y =e sgnx 
ех if x >0 
- h(x) =e"! sgnx =|0 if x =0 
-e* if x<0 
е” if x <0 
h(-x) =| 0 if x=0 
-e* if x»0 


h(x) + h(-x) = 0 for all x 


2. For arg( 2-2-9 2-2 9 
а-с а-с 
Select 3 numbers from the set and call the greatest as ‘a’ апа remaining two as b апа с. This сап 
2013 
4 
be done in 2736, x2 ways. Therefore the probability shall be жив -£ 
3 xJ! 


3. f(x) = ax? + bx +c = 0 
Nowasa+b+c<0=>f(1) <0 
а-В-с<0->Қ-1)<0 
с>0->Қ0)>0 
Combining (i), (ii) and (iii) to get Қ-1) (0) < 0 and ҚО) #1) «0 
Hence one of the root lies between (-1, 0) and other root lies between (0, 1) 
[о] + [B] = -1 + 02 1 


4. Line is satisfied by infinite points having x coordinate 1 and y coordinate е R 
(a -b)x + (b-c)y + (с-а) = 0 scd) 
(1) is satisfied by (1, 1) 
Also as (a — b), (b — C), (c — a) are in AP 


“лс (8-5) (6-2) 
2 


Putting in (1) 


-b = 
(а Е Bi 5 уне а) =0 
=> (а – 0)(2х + у) + (с – а)(у + 2) = 0 
Which represents family of line passing through (1, —2) 
2. Line (1) will pass through (1, 2) where y є R 


5. x<Oandy>0. Hence x «y 

6. 32-10% 4 = 3? (8 10% 4) -9х 47) = 9 
4 

7. y = x**«* = e (constant) = A and C 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


20. 


AllTS-HCT-VII-(Paper-1 )-PCM(S)-JEE(Advanced)/15 


2 2 2 4 1 
+ + + = 
113! 31111 5191 717! 14! 

= т = 13, п = 14 


14 14 14 14 MES мл _ 2° 
(2°C,+2°C, +2 °C, + Өе" = та] 


Ву а general Venn-diagram we can conclude that statement is not always true 


-(x +y) 
1- ху 
= For any values of x and y; (xy # 1) we get a value of z 
And Statement-2 is correct 
Hence, code (D) is the correct answer 


Statement-1 is wrong as z can be written as 


Statement-2 is correct as ellipse is a central conic 
And it also explains Statement-1 
Hence, code (A) is the correct answer 


We can pile up these 12 books in a single lot in 12! Ways 


If we pickup the book always from the top of respective lot then these books will behave as alike 
books in a single lot of those 12 books. It means we have to arrange 12 distinct books in which 3 
are alike, 4 are alike and 5 are alike 


12! 


Hence required way is ————— 
31х 41x 5! 


If we arrange Chemistry and Maths book, we can arrange in 8! Ways, and in remaining 9 slots we 
can place 4 Physics books 8!x “Р, 
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FIIT] EE JEE (Advanced), 2015 
HALF COURSE TEST -VII 


Time Allotted: 3 Hours Maximum Marks: 243 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 09) contains 09 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (10 — 13) contains 4 Assertion-Reasoning (multiple choice questions) which have 
only one correct answer. Each question carries +3 marks for correct answer and 
-1 mark for wrong answer. 


Section-A (14 - 19) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 mark for wrong answer. 


Section-B (1 — 03) contains 3 Matrix Match Type (4 x 4 Matrix) questions containing statements 
given in 2 columns. Statements in the first column have to be matched with statements in the 
second column. Each question carries +6 marks for all correct answer. There is no negative 
marking. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J.s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. Two uniform solid cylinders A and B each of mass 1 kg are 
connected by a light spring of force constant 200 N/m at their axles 
and are placed on a fixed wedge as shown in the figure. The 
coefficient of friction between the wedge and the cylinders is 0.2. The 
angle made by the line AB with the horizontal, in equilibrium, is 


(A) 0? (B) 15? 
(C) 30? (D) None of these. 
2. A person wants to drive on the vertical surface of a large cylindrical wooden ‘well’ commonly 


known as 'deathwell' in a circus. The radius of the ‘well’ is 2 meter, and the coefficient of friction 
between the tyres of the motorcycle and the wall of the well is 0.2. Minimum speed the 
motorcyclist must have in order to prevent slipping should be (take g = 10 m/s?) 


(A) 10 m/s (B) 15 m/s 
(C) 20 m/s (D) 25 m/s 

3. A ball of mass m falls vertically from a height h and mg 
collides with a block of equal mass m moving | 


horizontally with a velocity v оп a surface. The 


M 
coefficient of kinetic friction between the block and the 24153242 
surface is ик = 0.2, while the coefficient of restitution (e) 777777777777777777777777777777777777%ү777. 


between the ball and the block is 0.5. There is no friction ик = 0.2 
acting between the ball and the block. The velocity of the 
block just after the collision decreases by 


(A) 0.5 „/29ћ (B) 0 
(C) 0.1 „/29ћ (D) 0.3 /2gh 


Space for rough work 
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4. By applying a force F =(3xy—5z)j+4zk a particle is moved along the У (2, 4,0) 
path y = x^ from point (0, 0, 0) to the point (2, 4, 0). The work done by the , 
F on the particle is у-х 
280 140 
(А) SC (B) "B (0, 0, 0) 2 
232 192 
C) — рў 
(С) 5 (б) Б 
5. A bowler throws а ball horizontally along east direction with speed of 144 km/hr. The batsman hits 


the ball such that it deviates from its initial direction of motion by 74° north of east direction, 
without changing its speed. If mass of the ball is = kg and time of contact between bat and ball is 


0.02 s. Average force applied by batsman on ball is 


(А) 800 М, 53? East of North (B) 800 М, 53? North of East 
(C) 800 N, 53? North of West (D) 800 N, 53? West of North. 
6. Lower surface of a plank is rough and lying at rest on a 


rough horizontal surface. Upper surface of the plank is 
smooth and has a smooth hemisphere placed over it through 
a light string as shown in the figure. After the string is burnt, 
trajectory of C.M. of the sphere is 


(A) a circle 
(B) a ellipse 
(C) a straight line Раж] 
(D) a parabola 
7. A disc of radius R is spun to an angular speed оо about its axis and 


then imparted а horizontal velocity of magnitude о»Н/4 

(at t = 0) with its plane remaining vertical. The coefficient of friction 

between the disc and the plane is u. The sense of rotation and 

direction of its linear speed are shown in the figure. Choose the 

correct statement. The disc will return to its initial position 

(A) if the value of u < 0.5. (B) irrespective of the value of u (u > 0). 
(C) if the value of 0.5 « u < 1. (D) ifu> 1. 


Space for rough work 
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A particle is projected from the horizontal surface in earth’s gravitational field at an angle 0 with 

the horizontal then 

(A) center of curvature of projectile’s trajectory at the highest point is below the horizontal surface 
level if Ө < tan” V2 

(B) center of curvature of projectile’s trajectory at the highest point is above horizontal surface if 


Ө <їап'2 

(С) center of curvature of projectile’s trajectory at the highest point is below the ground level is 
@>tan'2 

(D) irrespective of the value of 0 centre of curvature always lies below the horizontal surface of 
the earth. 


A small particle is released inside the depth of a liquid in the 
vessel. The volume of the particle is V. Density and viscosity 
of the liquid are p and т respectively. Buoyant force on the 
particle is greater than the weight of the particle. The 
variation of velocity of the particle with time is 


(A) 1 B) f| _ 
VIL 5 === Vr 

(C) + (0) + 
VI m ondes Үүт 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct 


10. 


STATEMENT -1: In a standing wave formed in a stretched wire, the energy of each element of the 

wire remains constant. 

and 

STATEMENT 2: The net energy transfer in a standing wave is zero. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT :-1: The molecules on the surface of liquid filled in a container always experience а 

force normal to the surface if viscosity is absent. 

and 

STATEMENT 2: The liquid cannot sustain tangential strain. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 

Space for rough work 
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STATEMENT-1: If a plank is moving with speed v (v is Вернан Acoustic 
ў ѕоигсе Detector 
greater than speed of sound). Acoustic source and detector 
are fixed as shown. Acoustic detector will never detect the 
sound emitted by acoustic source. У 


---» 


and 


STATEMENT-2: The speed of sound is reference frame dependent. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


STATEMENT-1: When a displacement wave in a string is reflected back from a rigid end, its 

phase is changed by m. 

and 

STATEMENT 2: At rigid end, impulsive elastic force changes its phase. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 


(D) Statement -1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


P4416: Paragraph for Question Nos. 14 to 16 


When a particle is projected at some angle with the horizontal, the path of the particle is parabolic. In the 
process the horizontal velocity remains constant but the magnitude of vertical velocity changes. At any 
instant during flight the acceleration of the particle remains g in vertically downward direction. During flight 
at any point the path of particle can be considered as a part of circle and radius of that circle is called the 
radius of curvature of the path. 


Consider that a particle is projected with velocity u = 10 m/s at an angle 0 = 60? with the horizontal and 
take value of g = 10 m/s^: Now answer the following questions. 


14. The radius of curvature of path of particle at the instant when the velocity vector of the particle 
becomes perpendicular to initial velocity vector is 
20 10 
A) —=m B) —2m 
(A) 348 (B) 345 
40 80 
C) —2m D) —2m 
(C) 348 (D) 345 
15. The magnitude of acceleration of particle at that instant is 
(A) 10 m/s? (В) 5V3m/s? 
(C) 5 m/s? (D) 10/3m/s? 
16. Tangential acceleration of particle at that instant is 
(A) 10 m/s? (B) 20 m/s? 
(C) 5 m/s? (D) 54/3 m/s? 


Space for rough work 
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Р, то: Paragraph for Question Nos. 17 to 19 


A pendulum bob has mass m. The length of pendulum is 
f. It is initially at rest. A particle P of mass m/2 moving 


horizontally along —ve x-direction with velocity ./2¢/ 


collides with the bob and comes to rest. When the bob 
comes to rest momentarily, another particle Q of mass m 
moving horizontally along z-direction collides with the bob 
and sticks to it. It is observed that the bob now moves 
along a horizontal circle. The floor is a horizontal surface 
at a distance 2/ below the point of suspension of the 
pendulum. 


17. Tension in string immediately after the first collision is 
(A) 2mg (B) mg 
3 5 
C) =m D) >m 
(C) 5 mg (D) 5 mg 
18. The height of circular path above the floor is 
3f 4f 
A) — В) = 
(А) 2 (В) 3 
5/ m 
(C) Т (б) data not sufficient 
19. Time period of the circular motion 
(А) 2л. [2 (B) т |У7/ 
\g Y 49 
VEMM (D) 2л. |3“ 
Y 3g 149 


Space for rough work 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct 


1. A uniform semi-circular disc of mass M and radius R lies 
in the X-Y plane with its centre at the origin as shown in 
figure. Also, axis PQ is in the Х-Ү plane. Then, match for 
the moment of inertia of semi-circular disc about different 


axis. zi 
Column Column Il 
(A) Ix (p | MR? 
2 
(B) ly 9 мн? 
4 
C | r 2 
(C) 2 () | MR ides 
D | $ 2 
(D) PQ (s) MR ЖҮНІ; 


Space for rough work 
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A block A is placed on wedge B, which 
is placed on horizontal surface. All the «y, 
contact surfaces are rough but not 
sufficiently rough to prevent sliding at 
any surface. Match Column | and Il. 
Column II indicates possible 
direction(s) X and Y axis are along 
incline and perpendicular to incline. 


Column Column ІІ 
Vertical 


Acceleration of A 

Net force applied by A on B 
Acceleration of A relative to B 
Net force applied by ground on B 


——— — 
о – Оо © 


Space for rough work 
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3. E and V are the gravitational field and potential respectively. 
Column-l Column-ll 
V, 
(A) ( V 
V, 
E 
(B) @ Б, 
Е, 
solid uniformly charged sphere 
(C) A charged spherical having inner (r) №. Y 
radii R/2 and outer radii R. И 
Е 
(3) Р »1 
E 


two identical co-axial charged rings 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Cl» can displace | from KI but | displaces СІ from KCIO3. The statement is 


(A) True (B) Partly true 
(C) False (D) Can not be 
For a 4d electron the orbital angular momentum is 

(А) V6h (B) 4127 

(C) АД (О) zero 


K, for the reaction 


Ау + Big) == C$ Бо)» is 20 at 25°C. If a container contains 1, 2, 4, 5 moles per litre of 
Ас, B Со) апа Du respectively at 25°C, then the reaction shall 

(A) proceed from left to right (B) proceed from right to left 

(C) be at equilibrium (D) None 


10 ml of 0.2 M acid is added to 250 ml of a buffer solution with pH = 6.34 and the pH of the 
solution becomes 6.32. The buffer capacity of the solution is: 

(A) 0.1 (B) 0.2 

(C) 0.3 (D) 0.4 


Identify Z in the following reaction sequence: 
СН, HBr /Peroxide Сн ОМа , 7 
нс 2 ё ether 7 
ӨВ) цог” ыг 8) њо mi 


CH; 
CH 
(C) Aon (D) ddp d : 
он, 


Space for rough work 
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6. Rate of electrophilic bromination in the aromatic nucleus will be maximum in 
CH3 CH3 
(A) С (B) 
нас CH3 CHs 
НС CH3 

(С) (б) 

7. The incorrect statement about the product (P) of the reaction: 
H Me 
Y Вг / ССІ, P 
ме “н 


is which опе of the following? 

A) P is optically inactive due to internal compensation 

B) P is optically inactive due to the presence of plane of symmetry in the molecule. 
C) The structure which P possesses can have four optical isomers possible. 

D) The structure of P can have three optical isomers possible. 


( 
( 
( 
( 


8. For the gaseous reaction А, ——» 4B, + 3C,,) is found to be first order with respect to A. If at 


the starting the total pressure was 100 mm Hg and after 20 minutes it is found to be 400 mm Hg. 
The rate constant of the reaction is: 


(A) 20 min” (B) 1.2x10? вес”! 
(C) 5.7 x10 ^ вес” (D) 40 тіп” 

9. The root mean square speed of an ideal gas at constant pressure varies with density (d) as 
(A) d (B) d 


1 
C) — 
Md 


Space for rough work 
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Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct 


10. 


STATEMENT -1: The alkali metals can form ionic hydrides which contain the Н ion 

and 

STATEMENT 2: The alkali metals have low electronegativity. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT -1: Between SiCl, апа CCl, only SiCl, reacts with water. 

and 

STATEMENT 2: Carbon does not contain empty d-orbitals. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT -1: Spectral line would not be seen for a 2р,- 2p; transition 

and 

STATEMENT 2: p-orbitals are degenerate orbitals 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


STATEMENT-1: The heat absorbed during the isothermal expansion of an ideal gas against 

vacuum is zero. 

and 

STATEMENT 2: The volume occupied by the molecules of a real gas is negligible. 

(A) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for 
Statement-1. 

(C) Statement-1 is True, Statement -2 is False. 

(D) Statement-1 is False, Statement-2 is True. 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 14 to 16 
Read the following paragraph and answer the questions given below: 


A hydrocarbon with molecular formula C49H4s undergoes reductive ozonolysis to give two moles of same 
compound having molecular formula C5HsO. Even the oxidative ozonolysis of the above hydrocarbon 
gives the same product. The hydrocarbon can react with three equivalents of H2/Pd at 120°C. Both the 
hydrocarbons and the ozonolysis products are not resolvable. 

Choose the correct option: 


14. The hydrocarbon is 


(C) CH; (D) Both (A) and (B) 
H4C 
15. Hydrocarbon shows 
(A) geometrical isomerism (B) position isomerism 
(C) functional isomerism (D) Tautomerism 
16. Which of the following is correct? 


(A) The ozonolysis product is optically active. 

(B) The ozonolysis product is optically inactive racemic mixture. 

(C) The ozonolysis product is optically inactive due to plane of symmetry. 
(D) The ozonolysis product is optically inactive due to absence of chirality. 


Space for rough work 
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Paragraph for Question Nos. 17 to 19 


Read the following paragraph and answer the questions given below: 

Stable equilibrium is of various types. Mechanical equilibrium is achieved when all particles are at rest 
and total potential energy of the system is minimum. At any stage where particles are at rest but the 
system is not at stable equilibrium as it can reduce its potential energy by reverting to another position, is 
called metastable equilibrium. Thermal equilibrium results from the absence of temperature gradients in 
the system. Chemical equilibrium is obtained when no further reaction occurs between reacting 
substances, i.e. forward and reverse rates of reaction are equal. When steam reacts with solid iron at 
high temperature, Fe30,(s) and hydrogen gas are produced. But the reaction never goes to completion. 
This is because as the products are formed, the reaction proceeds in reverse direction and when rate of 
reverse reaction is equal to rate of forward reaction, the concentration of reactants and products become 
constant and equilibrium is reached. 

Choose the correct option: 


17. The primary objective of the passage is 


) 
(B) to distinguish between different types of equilibrium 

(C) to discuss concept of mechanical and chemical equilibrium 

(D) to explain how changing state of equilibrium would influence internal energy 


hich of the following is correct? 

) Chemical equilibrium can be stable, unstable or metastable. 

) The example given in the passage refers to thermodynamic equilibrium. 

) Addition of catalyst to a reaction in chemical equilibrium increases the amount of heat 
evolved in the reaction. 

(D) Addition of catalyst to a reaction in chemical equilibrium gives a new reaction path to the 


system. 
19. The correct expression for equilibrium constant of the reaction, taken as an example of chemical 
equilibrium in the above passage is 
(рН, кв) РН 
(pH,O)* (pH,O)* 
4 
(pH,O)"[Fe] [Fe] 
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SECTION - B 
(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct 


1. Match Column- with Column-ll and select the correct answer. 
Column- Column-ll 
lonic species Shape 
(A) | SiF; (p) | Tetrahedral 
(B) | ICI; (q) | Square planar 
(C) | AsF; (r) | Linear 
(D) | Is” (s) | Trigonal bipyramidal 
2. Match Column- (reaction) with Column-ll (reaction intermediate) and select the correct answer 
using the codes given below the lists: 
Column-l Column-ll 
(А) | CF, - CHCI, — 1% CF, = ССІ, (о) | TS 
(В) OH (9) | Carbocation 
HC CH 
H3C СН, conc. Н5О, 3 Bd 2 
Оң; сн; 
(C) | CH, - CH, - Br—: "^ 5CH,=CH, |(0 | Carbanion 
(D) Br (s) | Free radical 
H3C CH 
HC CH забону 3 P ais 
CH3 CH3 
3. Match the following: 
Column - | Column - Il 
(Number of Moles) (Amount) 
(A) | 0.1 mole (p) | 4480 mL of СО: at STP 
(B) | 0.2 mole (4) | 0.1 g atom of iron 
(C) | 0.25 mole (r) |1.5x 109 molecules of О, gas 
(D) | 0.5 mole (s) | 9 mL water 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 9 multiple choice questions numbered 1 to 9. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Vertices of a variable triangle are (3, 4), (5 cos 0, 5 sin 0) and (5 sin 0, 5 cos 0) then locus of its 
orthocentre is 

(A) (x ey 1)? + (x -y - 7)? = 100 (B) (x +y - 7)? + (x-y – 1)* = 100 

(C) (x + y 2 7)? + (х+у — 1? = 100 (D) (x + y 2 7 + (x 2 y + 1)* = 100 


The probability that at least one of the events A and B occur simultaneously with probability 3/5. 
If A and B occur simultaneously with probability 1/5 then P(A)+P(B) is 


— 
го 


A) = B) < 
(A) 5 (В) 2 
(C) E (D) none of these 
2013 
If one of the lines given by 6х2 — xy + 4су? = 0 is Зх + 4y = 0 then c is equal to 
(A) -3 (B) -1 
(C) 1 (D) 3 


If the quadrate equation 4x? – 2(a + c - 1)х + ac - b = 0 (a» b » c) 
(A) both roots are greater than a 
(B) both roots are less than c 


(C) both roots be between B and (2) 


(D) exactly one of the roots has between 8 and (2) 


Space for rough work 
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6. If the focus of a parabola is at (0, —3) and its directrix is y = 3, then its equation is 
(A) x? = -12y (B) x? - 12y 
(C) уг = –12х (D) y? = 12x 
7. Let zk; k = 1, 2, 3, 4 be four complex numbers such that (25| = vk +1 and 
|3021 + 2022 + 1523 + 12z4| = 2227324 + 232421 + 212224 + 212223|, then A is equal to 
(А) |71 22 24] (В) |22 23 24| 
(С) |21 23 24] (D) |Z; Z2 zal 
8. A circle has the same centre as an ellipse and passes through the foci Е; and F2 of the ellipse the 


two curves intersect in four points. Let P be any point of intersection. If the major axis of the 
ellipse is 15 and the area of APF,F» is 26, then the distance between foci is 


(A) 11 (B) 9 
(C) 10 (D) 15 
9. If normal chords at points P and Q on the parabola y? = 4ax meets again on the parabola at R 
then the locus of the circum-centre of APQR is 
(A) y? - 4a(x - a) (В) 2y? - a(x- a) 
(C) 2y? = a(x - 2a) (D) none of these 


Reasoning Type 


This section contains 4 questions numbered 10 to 13. Each question contains STATEMENT-1 
(Assertion) and STATEMENT-2 (Reason). Each question has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct 


10. STATEMENT 1: If P(2a, 0) be any point on the axis of parabola, then the chord QPR, satisfy 
1 1 1 


+ = 
PQ? PR? 4a? 


STATEMENT 2: There exists a point on the axis of the parabola у? = 4ax, such that x bal 
is equal to constant for all chord QPR of the parabola 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) 


A 
B 
С 
D) Statement 1 is false апа Statement 2 is true 
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STATEMENT 1:3 is a multiple root of order 2 of the equation x? - 5х? + Зх + 9 = 0 
STATEMENT 2: If f(x) = x? – 5x? + 3x + 9, then f"(3) = 0 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


1 


STATEMENT 1: The function f(x) = (3x — 1)|4x? — 12x + 5| cos лх is differentiable at x = 2 


N| o 


STATEMENT 2: cos(2n + 05 =0,vnel 


Both the statements are true and Statement 2 is correct explanation of Statement 1 

Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
Statement 1 is true and Statement 2 is false 

Statement 1 is false and Statement 2 is true 


а-а-а 


(А 
(В 
(С 
(D 


If positive numbers x, y, z satisfy x + y + Z = 1, (х, у, z < 1/2) then 


STATEMENT 1: Е жалы ue ын 28) > (1- 2х)(1- 2y)(1— 22)" 

STATEMENT 2: For any three positive numbers a, b, c their AM > GM 

(A) Both the statements are true and Statement 2 is correct explanation of Statement 1 

(B) Both the Statements are true and Statement 2 is not the correct explanation of Statement 1 
(C) Statement 1 is true and Statement 2 is false 

(D) Statement 1 is false and Statement 2 is true 


Space for rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 3 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 14 to 16 


Read the following write up carefully and answer the following questions: 

Inequalities are very important to understand in mathematics. 

a»b,a«b,a-2b,a < р and a = b are called inequality terms. Many times calculus help us to prove 
inequalities e.g. To check which is greater of the two from e" or n° we take f (x) = x'” and check, where 
the function increases and so on. Now answer the following questions 


14. Ifa=n*,b=3",c=e™, then 
(A)a«b«c (B)b«a«c 
(C)c «a«b (D a«c«b 
15. Тһе largest interval for which x? — x? + x4 – x + 3 — sin nx + cos nx > 015 
(A) (-1, 1) (В) (-, 2) 
(С) (-log 12, log 12) (D) (-оо, о) 
16. If f(x) is а decreasing function апа f(0) = 0 then 
(A) ҚЗ) > 0 (В) f(2) < 0 
(С) Қ-3) <0 (D) none of these 
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Paragraph for Question Nos. 17 to 19 


Read the following write up carefully and answer the following questions: 


(1-х) = Co +C4X * 2X... c, x" 


17. 


. | тү. 
Total number of term, that are dependent of the value of x, in the expansion of Б 2+3) is 


Х 
equal to 

(А) 2n + 1 (B) 2n 

(С) п (D)n+1 


100 
In the expansion of Б m) number of distinct terms is 
a 


(A) 200 
(C) 202 


(B) 201 
(D) none of these 


An equation а, +аух+а,х? +...aggx*? +x" =0 has roots ??C,,9 C... Cog - Find the value of 
agg IS 
198 , 198 
27 p а 
2 
(D) none of these 


(A) 2198 Ж Lider (B) 
@ e 
SECTION – B 


(Matching List Type) 


This section contains 3 multiple choice questions. Each question has matching Column(s). The codes 
for the Column(s) have choices (A), (B), (C) and (D) out of which ONLY ONE or MORE is/are correct 


1. 


Match the following Column-1 with Column-ll 


Column -1 Column - Il 

(A) If the normal at one end of a latus rectum of an ellipse of (5 

eccentricity е passes through one end of minor axis, then (p) NS 

e? +е“ is equal to 2 
(B) The chords of contact of the pair of tangents to the circle 

х? + у? = 1 drawn from any point on the line 2x + y = 4 pass T us 

q 
through the point (55) , then A is equal to 
A 2A 

(C) The eccentricity of the hyperbola x? – 4y? =1 is (r) 1 
(D) The number of lines passing through (3, 4) at a distance 5 units (s) 2 

from (6, 8) аге 
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2. Let A and B are two independent events such that PA) = and P(B) -1. Now match the 
following Column-l with Column-ll 
Column -| Column - Il 
1 
(A) P(AUB) is equal to (p) 12 
1 
(В) P(AUB’) is equal to (q) 2 
5 
(C) | P(BuA)is equal to (г) 6 
3 
(D P(A^B)is equal to (s) 4 
3. Match the following Column- with Column-Il 
Column - І Column - Il 
(A  хду-у(дх-уду),у»0 (p) 1 
y(1) = 1 and у(хо) = —3, then xo =A, then A is less than 4 
| ; dy 
B If y(t) is solution of (t+1)—-- ty =1, y(0) = —1, and y(1) =A, 
(B) y(t) ens y =1, y(0) y(1) (д) ET 
then 2.16 greater than 
(C) (x? + y*)dx = ху dx and у(1) = 1 and у(х) = Ve , then (г) 1 
Xo =A, then A is greater than 2 
(D) Da Ya 0, y(1) = 1, then y(2) is equal to (s) J/3e 
X X 
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о 
2 
О 


PHYSICS CHEMISTRY MATHEMATICS 
A 


Oo 


Ф|со|п | о| | |о| ю/-1: 


qualified in JEE (Advanced), 2014. 


о ооо рер рь ошро ОО эг гс оО бо > 
оо оО0 Оо POO) РР Р|гО О О РФ(0 0 Р Р 
> СОО 0 Р Оо Р О > О Р Р > ОС Р Оо ОО 


(A) > (д) (A) > (в) (A) 2 (г) 
1 (В) > (q) (B) > (q) (В) -> (в) 
|». | (C) > (p) (С) 2 (p) (C) > (р) 
| (D) > (9) (D) > (r) (D) > (r) 
(A) > (q) (A) > (r) (A) > (q) 
2 (B) > (r) (B) > (q) (B) > (r) 
© | (C) > (p) (C) 2 (p) (C) > (s) 
| (D) (s) (D) > (q) (D) > (p) 
(A) > (9, г) (A) > (д) (A) > (р, r, s, t) 
| 3 (В) > (q, r) (В) -> (р) (B) -> (q) 
|. | (C) > (q, r) (С) > (r) (C) > (P, q, r, t) 
| (D) > (р, q) (D) -> (в) (D) (p) 
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Physics PART - | 


1. In equilibrium, there will not be any friction between the cylinder and the wedge. If 0 be the 
required angle 
Cylinder A: mg sin 60? = kx cos (60? — 0) ( = mg cos 30?) 
Cylinder B: mg sin 30? = kx cos (30? 0) = kx sin (60? — 0) 
cot 30? = cot (60? — Ө) = 0 = 30°. 


2 13 mv 
R 
fmax =mg 
uN = mg 
mv? 
= =m 
u R g 
v= [Rg = ui - 10 m/s 
" 0.2 
3. The impulse due to friction = ик x impulse delivered by collision 
4. The z-component of the force and the x-component of displacement are ineffective here. 


dW - F,dy - 3xy.dy (-z=0) 


= 6x“dx (:y = х?) 
Integrating between x = 0 and x = 2 gives the result. 


5, 144 km/hr = мах -40 m/s 


V, Е V, = 40 
sin 74? — sin(90 — 37?) 


=> М.-М|- 40 x 2sin37?cos 37 -48 m/s 
cos37° 


Change in momentum = 1 48-16 


16 
Баа- 800 N. 
aS 0.02 


7. Solve the problem using и as the coefficient of kinetic friction. 


и? cos? Ө " u’ sin? 0 
9 2g 

0 < tan" 4/2 

u° cos? Ө а и? sin’ Ө 
9 29 

Ө> tan” 4/2. 


8. If 


Г ы ——— — ——ÁÀMÁ—ÓnáÓ———— 
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Time after which velocity vector becomes 


m | | БҮЗ m/s 
perpendicular to initial velocity vector is 10 m/s 


и 10 2 
і----- - - seconds у 
gsin® 10560 5-20 AY ма аа 
Let vy be the vertical component of velocity at 5 m/s 
that instant then 
Vy =U + at 
10x2 
vy = 543 - 
: 43 
5 a Wy = 5 
у =-— | 
y J3 i 
v 543 T 10 m/s ч | 1043 
- — = —— = 543 Уш 
43 43 В 
cos av: 
9 a= R 
v? 
H gcosa 
20 
R = —= т. 
343 
5 
a = 9 ѕіп а= 10х 28 = 5 m/s’. 
43 


0 = пааша апа тоот 
/cos0 (Q) 
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Chemistry PART - II 
SECTION - A 
3 _ [C][D] 4x5 |, 
| [АВ] 1x2 
K, =20 
ОК, 
Therefore equilibrium will shift from left to right. 
á БОБ баран moles of acid or pase added per litre 
change in pH 
0.2x10 : 1000 
Buffer capacity = 1000 250 . 0.4 
6.34 – 6.32 
5. CH HBr GF c ч С,Н,ОМа 
«С : Peroxide anti MK. addition H4C Br 8,2 Hc 777 “осун, 
СНз 
6. will be most reactive іп electrophilic substitution reaction due to 


hyperconjugation. It is having three a — hydrogen for hyperconjugation. 


T. Me 


H Br 


The product is 
H Br 


Me 
(Meso compound) 


8. Aw) == 4B 4 + ЗС 
Р, 0 0 at initial 
Py -X 4x Зх at20 minutes 


P) — X + 4x + Зх = 400 
P, =100 >x=50 
It shows 20 minutes is the half life time of the reaction. 


(Еш 3P 3P 
9. UnMS = = = 
M М/У, р 
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Hydrocarbon (C10H16) 


cis trans 
SECTION - B 


Reaction 
Reaction 
Reaction 
Reaction 


a) is E1CB, hence RI is a carbanion. 
b) is E1, hence RI is a carbocation. 
с) is E2, hence Rl is a TS. 

d) is E1, hence Hl is a carbocation. 


a — м 
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Mathematics PART - Ill 
SECTION - A 
1. All the co—ordinates of vertices are at a distance of 5 units from origin. Hence circumcentre of the 
triangle is (0, 0) 
3+5cos0+5sin8 4-5sin0 —-5cos0 
Centroid = 3 : 3 


Centroid divides the line joining circumcentre and orthocentre in the ratio 1 : 2 
Suppose co-ordinate of orthocentre is (хі, уз) 


Хї-3450050-5500 oa, (1) 
у-4-5500-5С050 oa, (2) 
Solving (1) апа (2) sin@ = [5-7 oso 3 саа 


(ху + yi 7)? + (ха + ут + 1)? = 100 
Replace x, by x and y; by y 
Locus of orthocentre in (x + y — 7)? + (x — y + 1)? = 100 


сол[о 


= P(A) +P(B) 2 


> 2-1-ҚА)1-Р(8) 


= P(A)«P(B) = 2 


8 For arg 5-8]- 0 2-2 9 


Select 3 numbers from the set and call the greatest as ‘a’ and remaining two as b and c. This can 


201 20136 x4 2 
be done in 273С, x2 ways. Therefore the probability shall be ZG уз! = 
3 ху! 


4. Put y = = and solve for C 


5. f(x) = (2x - a)(2x - c) + (2x - b) 
So (3) -a-b 


Now 1210) -(а-0)с-0)-0 


Hence exactly one root lies between B and (2) 


6. Let P(x, y) be any point on the parabola. 
Then by definition J(x –0)? + (y +3)? = y -3— x? =-12у 
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еі 722,58 Zal- A 2252, |+ 1+1 
15253954 
2 3 4 5| 60 Zi 2 Z% 2, 
Now, 2,2; -2,2,2, = 3,2373 = 4 and 2,2,-5 (>, |= vk +1] 
60 60 
= А = = = V30 = |22,2 
Ёл ШЕЛІГІ n ааа 


PF, «РЕ, = 15,PF,.PF, = 52 
Let PF, = x,PF, = y 

x + y = 15, xy = 52 

(FF)? = 225 – 104 

(EE =121> FF, =11 


Let us draw tangent at P and Q which meet in T. Let P (at?,2at,),Q(at3,2at; | and R(at$, 2at, | 


So T (atit;, a(t; +t, )) 
Any circle which passes through points P, Q and R must also pass through the points T as the 
four points are concyclic 


— Circumcentre is mid-point of TR that is M(h, k) 
As normal chords at P and Q meet in R 


ТЕ ТК т ЕС 
ES 2а+аї; 2ағай 1.) 
2bt, -0 2 

>t +t, ыг 


2 
From equation (1) and (2) we get 2(һ-а)- 4%) — 2y? - a(x-a) 


Let P(h, 0) be a point on axis of parabola the straight line passing through P cuts the parabola at 
a distance r 
=> (r sin Ө)? = 4a(h + r cos 0) 


=> r° sin?0 — (4a cos 0) r- 4ah = 0 EX 
Where, г, +r = ыг 
ѕіп Ө 
4ah 
and nr, = -——— 
2 sin? 6 
1 1 __ 1 _W +e соѕ?Ө зіп2Ө 


“РОЁ PR? Ee c h? 2аһ 
Which is constant only, if h^ = 2ah i.e. h = 2a 
2 cos^0 зіп? 0 a 
4a? 4a? да? 
Thus, : RR = constant for all chords QPR, if h = 2a 
PQ? PR? 
Hence, (2a, 0) is the required point on the axis of parabola 
-. Statement-1 and statement-2 are true and statement-2 is correct explanation of statement- 1 
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11. f(x) = (x 3)? (x + 1) 
= 3 is а multiple root of order 2 
f'(x) = 3x? – 10x + З 
Р(х) 2 6x — 10 
Ғ(3) = 0, f"(3) #0 
Statement-1 is true, statement-2 is false 


12. Statement-1 is correct as through |4x? — 12x + 5| 


is non-differentiable at x = 2 but cos лх = 0 these points. So, ҚУ апа 5 exists 


13. If each of x, y, z is less than 1/2 then, statement-1 is obviously true 
Also, 1 - 2x + 1 – 2у «1-222 3 = 2(x «y +2) = 1 
= The sum of the three given number is positive also at must опе of х, у, z can be more than 1 


1 
— If one of x, y, z is more than or equal to 2 then their product is less than equal to zero hence 


still remains true 
Statement-2 is always true but it does not explain statement-1 


SECTION - B 
1. (A) Write the equation of normal and use the given condition 
2 
Normal at [se is 
2 Y 
х-ае а р? 
= > иав) еау- 5) B L (ae, b? /a) 
ae b? a 
5-1) — 
a О S/A 
b? g L 
2 (0, -b) 
> xye-e(a- | 
2 p2 242 
It passes through (0, -b), ~». b= 8-5 - - - ае? 
> р? -ав > а? (1-е?) - a^ (e*) л e+e? = 
(С) x? - 4y? =1 


UM (е? 1) е= v5 
4 2 

(D) 1 
Find the line in terms of m and satisfy the condition to solve for m 
Any line through (3, 4) is y - 4 = m(x – 3) 
According to given condition 
т(6-3)-4-8 


Jem? 


|6| = (4m+3f=0 > т=-3 =1 
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We have, P(A ^B) = P(A) - P(B) = 5 

11 1 1 
(A) P(AUB) =P(A)+P(B)-P(ANB)= 2771575 
(В) P(A UB) -1-(P(B) -P(A ^B)) = 5/6 
(C) P(BUA’) = 3/4 
(D) P(A ^B) = P(A)P(B) = 1/12 


-Х=у+с putx=1,y=1>c=-2 
y 
x X 
=y-2> 5 
y 3 
dy t 1 
B = 
Pom СЫЛ 
35 
lf = 2) ю1 = өсте? --(1-1)в7 
Solution is (t+ 1)e у--е эсрші-Оалау--і->с-0 
22е! у=-е' 
ze 
y 2 
(С) (x° + y5)dy = xy dx 
Oe ху put y «vx, 9 2 y. x 9V 
dx х? +у? dx dx 
= ту 1. = тхо 
2у 
2 
“oS : ту ША --/пх put y=e 
2 x 2y? 
2 X= уде 
(D) 4У,2У-0 
dx X 


х2у= С рих = 1, у= 1 and we get C = 1 
1 

ut x = 2 = — 

р = у 4 
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HALF COURSE TEST -VIII 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-B. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section - A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section - A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section — A (13 — 18) contains 2 paragraphs. Based upon paragraph, 3 multiple choice questions 
have to be answered. Each question has only one correct answer and carries +4 marks for 
correct answer and — 1 marks for wrong answer. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
be awarded. There may be one or more than one correct choice. No marks will be given for any 
wrong match in any question. There is no negative marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 JK тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck’s constant h - 6.625 х 107516 

6.625 х 107” erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. 


The equation of a particle executing SHM is given by x = 3 cos (7/2) cm, here t is in second. The 
distance travelled by the particle in first 8.5 sec is 


(A) 24+ qo (B) 27 - % ст 
(С) 24- % ст (б) 27- Урт 


A hollow vertical cylinder of radius г and height h has smooth internal u 
surface. A small particle is placed in contact with the inner side of the ӨЛШЕ 4 
upper rim, at a point P. It is given a horizontal speed u, tangential to 


h 
rim. It leaves the lower rim at point Q, vertically below P. the number | 
of revolutions made by the particle will be сы 5 2 

h и 
А) n = — В) n = —— 
(А)п= = Се 

Әлі V 2h 
С)п= — D) n=—., || — 
(© h (0) Әлі | 9 | 


The figure shows a semi-cylindrical gate pivoted at the point О 
holding a stationary liquid of density p. A horizontal force F is 
applied at its lowest position to kept it stationary. The magnitude 
of the force is 


h=R 


9 3 
A) ~pgR? В) “осон? 
(A) 299 (В) 299 


(С) ров” (D) zero 


Space for rough work 
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4. An assembly of identical spring mass system is placed on k k 
a smooth horizontal surface as shown. Initially the т | т 
springs are relaxed. The left mass is displaced to the left 
while the right mass is displaced to right by two times 
more than the left spring and both are released. The 
resulting collision is elastic. The time period of the 
oscillation of the system is 
2M M 
A) 2x ,/— В) 2r./— 
(А) 2n 7 (B) 2л 
M M 
C) 2x ,|— D zd 
өв 2: 
5: A body of mass m is free to move іп a conservative field with potential energy U = Uo(1 — cos ax) 
where 90 and a are constants the time period of small oscillations is 
2 
(A) 2r,| C2 (By og ша 
ma U, 
2 
(C) 2x. | (D) 2л, 25 
Оа т 
6. A metallic sphere of mass 2 gm falls through a liquid with terminal velocity v. If ме drop a sphere 
of mass 0.25 gm of the same metal through same liquid its terminal velocity would be 
(A) v (B) 2v 
(C) v/2 (D) v/4 
7. An artificial satellite of mass m is moving in circular orbit at a height equal to the radius R of the 


earth. Suddenly due to internal explosion the satellite breaks into two parts of equal masses. One 
part of the satellite stops just after the explosion and then falls to the surface of the earth. The 
increase in the mechanical energy of the system (satellite + earth) due to explosion will be (g is 
the acceleration due to gravity on the surface of earth) 


(A) тов в) Тан 
mgR 3mgR 
(c) 799 (о) ТӘН 


Space for rough work 
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8. A particle of mass equal to half of the earth's mass is released at a distance h(h O R) from the 
surface of earth. The time after which the particle will hit earth's surface is 


(Multiple Correct Choice Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


9. A satellite is revolving around the earth in a circular orbit. The universal gravitational constant 
suddenly becomes zero at time t = 0. Then 
(А) The kinetic energy for t < 0 and t > 015 same 
(B) The angular momentum for t < 0 and t > 0 is same 
(C) The angular momentum keeps changing for t « 0 
(D) The angular momentum keeps changing for t > 0 


10. Two waves of same frequency and wavelength but amplitude A; and A» meet a point at the same 
time. According to the superposition principle, the resultant amplitude 
(A) may be A; + А; (В) may be A; – А; 
(C) A; + Ах or A; – Ах (D) A; - A2 < A <А; + А; 

11. When tuning forks A and B are struck, a beat frequency fag is heard. When A and C are struck a 


beat frequency of fac is heard. It was found that fac > fap. If fa, fg and fc are individual frequencies, 
then what are the possible relations? 


(A) fa > fg > fc (B) fa < feg < fc 
(C) fs > fa > fc (D) fc > fa > fg 
12. A body of mass M is attached to the lower end of a metal wire, whose upper end is fixed. The 


mass M is brought slowly to the equilibrium position and the elongation in the wire is 2. 


(A) the energy stored in the wire is Mg (B) the energy stored in the wire is 5M! 
(C) heat generated during the process is 5M! (D) heat generated during the process is imor 


Space for rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AllTS-HCT-VIII (Paper-1)-PCM-JEE(Advanced)/15 


Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 13 to 15 


If a body moves through a liquid or a gas then the fluid applies a force on the body which is called drag 
force. Direction of the drag force is always opposite to the motion of the body relative to the fluid. At low 
speeds of the body, drag force (Fp) is directly proportional to the speed. 

Fp =kv 
When k is a proportionally constant and it depends upon the dimension of the body moving in air at 
relatively high speeds, the drag force applied by air on the body is proportional to v? instead of v. 

Fp = kv 
Where this proportionally constant K can be given by 

kı = рСА 
Where pis the density of air 

C is another constant giving the drag property of air 

A is area of cross-section of the body 


Consider a case an object of mass m is released from a height h and it falls under gravity. As it’s speed 
increases the drag force starts increasing on the object. Due to this at some instant, the object attains 
equilibrium. The speed attained by the body at this instant is called “terminal speed” of the body. 

Assume that the drag force applied by air on the body follows the relation Fp = kv, neglect the force of 
buoyancy applied by air on the body then answer the following questions. 


Read the above passage carefully and answer the following questions 


13. What is the pattern of acceleration change of the body? 
(A) It first increases, then decreases to zero 
(B) It decreases uniformly from starting to zero 
(C) It decrease non-uniformly from starting to zero 
(D) It first increases then becomes constant 


14. What is the terminal speed of the object? 
m 
д) 78 (B) mgk 
k m 
(us (D) 9 
mg k 


15. What is the nature of change in speed of the body? 
(A) It first decreases and then increases to a constant value 
(B) It increases uniformly to a constant value 
(C) It increases non-uniformly to a constant value 
(D) It continuously decreases to zero. 


Space for rough work 
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Paragraph for Question Nos. 16 to 18 


Heat generation may occur in a variety of radial geometries. 
Consider a long, solid cylinder as shown in the figure, which could 
represent a current-carrying wire or a fuel element in a nuclear 
reactor. For steady state conditions, the rate at which heat is 
generated within the cylinder must equal the rate at which heat is 
convected from the surface of the cylinder to a moving fluid. This 
condition allows the surface temperature to be maintained at a 
fixed value of Ts. 


To determine the temperature distribution in the cylinder, we begin 
with energy conservation principle. Consider a cylindrical section of 
radius r. The rate at which energy is generated within the given 7” 
volume is conducted radially outward. 
длг/-- K2nr/ £ 
where q is the energy generated per unit time per unit volume, K is the thermal conductivity and dT/dr is 


the temperature gradient at radius r. 
If q is constant 


T(r)= -9 pg 
4k 
At r=fo,  T(ro)= Т5 
4 2 г” 
Therefore, T(r) = —r*|1-— «T. 
о-в 

The rate of heat convected to the surrounding fluid (at temperature T;) by the surface at temperature Т, is 
proportional to the temperature difference (Ts — T;) and the surface area in contact with the fluid. 
Thus, rate of heat convection = h (2x roL) (Ts — Т) 
where h is a constant called heat convection coefficient. 


By overall energy balance, 
(лг) = h(2nt,¢)(T; - T, ) 


S TTA 
2h 
Read the above passage carefully and answer the following questions. 
16. Consider a spherical nuclear fuel material of radius го and rate of heat generation d (watt/m?). 


Find the temperature difference between the surface and surrounding fluid in steady state (h is 
the heat convection coefficient). 


аг, 2 аг, 
А) => B £ 
а) 20 (8) 3-р 
дг qr 
С 0 D 0 
(0) n D. 


Space for rough work 
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In the above passage, the ratio of temperature gradient at r = ro/2 апа г = ro is 
(A) 1 (B) 1/4 
(C) 1/2 (D) 1/8 


In the given passage, the difference in temperature at the axis and surface of the cylinder is 


4% Oe 
A 2 в) 20 
Е (в) ® 
are 2аг, 
С) —- D 
с) 4% о) 29 


Space for rough work 
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SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given q r s t 


in two columns, which have to be matched. The statements in Column I are 


p 

labelled A, B, C and D, while the statements in Column II are labelled р, q, r, А (Р) (4) ©) О, Q 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles B Q О Ө (2 2 
corresponding to the answers to these questions have to be darkened as С (Р) (9) (ғ) (5) Q) 
illustrated in the following example: 

| | » (9) 8) 00 I) 
If the correct matches аге A - p, s and t; B — q andr; C - p and q; andD-s 
and t; then the correct darkening of bubbles will look like the following: 
1. Consider a situation (i) that two sound waves, у; = (0.2m) sin 504 t -38) and у = (0.6 т) sin 


аел.) are super imposed. Consider another situation (ii) that two sound waves 


уі = (0.4m) sin а and уг = (0.4 т) sin 504л|! + 25 are superimposed. Match the 


following. 
Column -I Column - Il 

(A) In situation (i) (p) Stationary waves are formed. 

(B) In situation (ii) (q) There will be phenomenon of beats 

(C) When two waves of same frequency and (r) Amplitude of the resultant wave will 
amplitude and traveling in opposite vary periodically with position 
directions superimpose. 

(D) If the intensity of sound alternately (s) Amplitude of the resultant wave will 
increases and decreases periodically a vary periodically with time 


result of superposition of waves of highly 

different frequencies. 

(t amplitude of the resultant wave will 
be constant 


Space for rough work 
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2. Match the following: 
Column | Column Il 

(A) А сопе resting with its slant surface touching against (p) Stable Equilibrium 
the smooth horizontal floor 

(B) A car moving on a banked smooth circular track of (q) Unstable equilibrium 
banking angle 0 with constant speed without its tyres 
slipping 

(C) A rigid body suspended in a laboratory in such a () Neutral equilibrium 


manner that its centre of gravity lies vertically above 
point of suspension and its centre of mass lies 
vertically below point of suspension. 

A uniform cube balanced on a horizontal floor on one (s) none of the above 
of its edge (only a force parallel to horizontal plane 
can be applied). 


9 


(t) potential energy of the 
system remains constant. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. 


At 1400 K, К, = 2.5 x 107° for the following reaction: 
CH, (9) + 2H,S (g) ——— CS, (g) + 4H, (0) 


If a 10 litre reaction vessel at 1400 K contains 2.0 moles of СН,, 3.0 moles of CS», 3.0 moles of 
H2 and 4.0 moles of H2S, then equilibrium concentration of CS» will be 

(A) = 0.3 M (B) < 0.3M 

(C) > 0.3 M (D) none of these 


If the dipole moment of 1, 2, 3, 5 - tetrachloro benzene is xD, then the dipole moment of 
chlorobenzene will be 

(A) 0.5 xD (B) 0.25 xD 

(C) xD (D) 1.25 xD 


A sample of four hydrogen atoms, all in the nth excited state, de — excite to the ground state, and 
shows a maximum of six different spectral lines. Hence the value of 'n' is 

(A) 3 (B) 4 

(C) 5 (D) 6 


A mixture containing ferrous oxalate & ferrous sulphate required 100 ml of 0.1M acidified КМпО, 
solution. This mixture is now reduced by SnCl> so that all Ғе? changes to Ғе? ions & the 
resultant mixture now required 50 ml of the same permanganate solution, the percentage by 
mass of ferrous oxalate in the mixture is (Fe = 56, С = 12, О = 16, S = 32) 

(A) 18.6% (B) 28.6% 

(C) 38.6% (D) 48.6% 


Space for rough work 
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5. Identify the incorrect statement among the following: 
(A) If Auf- bau rule is not followed, then Sn(atomic number = 50) would be placed in d — block of 
the periodic table 
(В) 5" ionization energy of Ав (Z = 33) is less than that of Ge (Z = 32) 
(C) Increasing order of first I.E. of S, Se & Cl is Se « S « CI 
(D) lonic radii of Mg” (Z = 12) is smaller than Е (Z = 9) 


6. 150 ml of 0.1 M NaOH solution is mixed with 100 ml of 0.1 M H2CO; solution, if К, and K, of 
Н:СО, are 10” and 1077 respectively, then рОН of the resulting solution will be 
(A) 13 (B) 7 
(C) 1 (D) 2 

7. Compressibility factor (Z) is plotted against pressure (p) for 


four different gases A, B, C & D. The correct order of critical 
temperature of the gases shown in the above graph is 


(B) B< A<C<D 
(C) A<B<C<D 
(D D«B«C«A P—— 
8. Which of the following compounds exhibits tautomerism? 
(A) chloroethane (B) ethanol 
(C) ethoxyethane (D) nitroethane 


Space for rough work 
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(Multiple Correct Choice Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


Which of the following mixture is/are buffers? 

(А) 100 ml of 0.1 M Са(СН:СОО), & 100 ml of 0.1 M HCI 

(B) 100 ml of 0.1 M (PhNH3);SO, & 50 ml 0.1 М Са(ОН); 

(C) 100 ml of 0.1 M (МН,)250, & 100 ml of 0.1 M МН,ОН 

(D) 100 ml of 0.1 М borax solution (МагВ,О».10Н:0) & 25 ml of 0.05 M Н5О, 


Which of the following equilibria shifts in the forward direction on decreasing the pressure? 
(A) ice water (B) water water vapour 
(С) S()——S(s) (D) diamond graphite 


(density of diamond is more than graphite) 


The percentage by mass of chlorine in the chloride of a metal is 8096. 33.375 g of this chloride on 
vaporization occupies a volume of 5.6 litre at NTP. Now select the correct options given below: 
(A) valency of the metal is 2 

(B) molecular weight of the metal chloride is 133.5 

(C) atomic weight of the metal is 27 g 

(D) 9 g of the metal can completely react with 8 g of oxygen 


Identify the correct statement (s) among the following: 

(A) The electronegativity of an element is the tendency of an isolated atom to attract an electron 
(B) The second ionization potential of boron is greater than carbon 

(C) Nitrogen has almost zero electron gain enthalpy 

(D) The first electron affinity of fluorine is greater than that of chlorine 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 13 to 15 


The Lewis acid usually reacts with the acyl halide to form an acylium ion. The acylium ion is stabilized by 
resonance. The acylium ion acts as an electrophile attacking the benzene ring to form an arenium ion. 
The arenium ion then loses a proton to generate the final product. Powerful electron withdrawing groups 
on the benzene ring such as another acyl group will retard this reaction. Naphthalene is the simplest and 
most important of the fused ring hydrocarbons. Five percent of all constituents of coal tar are 
naphthalene. Naphthalene can be manufactured using the Friedel-Crafts reaction via the reaction 
pathway shown below: 


ZC 
на E? К EUN oP] Zn(Hg), HCl, 
НС с “Sep? 1 ис 2 
| ба ^o 
O 
GR HCl Pd, һеа„ heat 
NEUSS 4 “Sens 5 


О OO) 


QE) s o 3 
62° Зо 


13. Тһе Friedel-Crafts reaction occurs twice in the given sequence of reactions. Which two steps 
represent Friedel-Crafts reactions? 
(A) Steps 1 and 3 (B) Steps 1 and 5 
(C) Steps 2 and 4 (D) Steps 3 and 5 


Space for rough work 
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14. What are the most likely products of the following reaction? 


Бас 
H3 a 
5 
О 5 0 
| ССН» 
(А) C2H6 + О О (В) CH3COH + 
С 
o^ “он 


О 
О | 
Ї СОСН; () ОССН, 
(C) CH;CH + (D) CH3CH + 


15. Which of the following is an acylium ion? 


(A) AICI; (B) © 


9 i 
(с) CH,CO* (D CH;C? 


Space for rough work 
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The solubility of some sparingly soluble salts e.g. AgCl, AgBr, Agl, AgzCrO, etc can be appreciably 
increased through complexation reaction. Let's take the case of AgCI which is very feebly soluble in water 
(Ksp of AgCI = 1 x 107! at 25°C) but if liquid ammonia is added into this solution, its solubility increased so 


Paragraph for Question Nos. 16 to 18 


many folds due to the formation of сотрїех| Ag (NH, ), | 


AgCI + 2NH, (аа) ——[Ag(NH,),| +C 


A solution of Ад” ions at a concentration of 4.0 x 10^ M just fails to yield a precipitate of AgCI with 
concentration of 1.0 x 10? M of СІ ions, when the concentration of ammonia in the solution is 


2.0 x 10? M. 


Now, answer the following questions. 


16. 


The solubility of AgCI in water (without adding NH3) at 25°C is 
(A) 10^ M (B) 10° M 
(C) 105 M (D) 10“ M 


The dissociation constant of the complex | Ag(NH,), | at 25°C is 


(A) 107 (B) 1077 
(C) 10° (D) 10° 


Ag’ + 2NH, =— |Ag(NH,), | 


On adding more NH;, the above equilibrium shifts: 
(A) In the forward direction (B) In the backward direction 
(C) The complex dissociation faster (D) None of these 


Space for rough work 
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SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 


q r 5 t 


р 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, A (Р) (4) ©) (5) Q 
ONE OR MORE statements) in Column Il The appropriate bubbes Ор @ @ OO 
corresponding : the answers is these questions have to be darkened as С (Р) (9) (ғ) (5) (9 
illustrated in the following example: 
ee | | ОООО, 
If the correct matches аге А –р, s and t; B — q апа г; С - p and а; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the statement in column — | with corresponding type (s) of silicates in column - Il 
Column - | Column - Il 
(A) | Only one corner of 5104“ units is shared (p) Chain silicates 
(B) | At least one corner of 5104 unit is shared (а) Sheet silicates 
(С) | Only two corners of SiO, units are shared (r) Pyrosilicates 
(D) | Atleast two corners of SiO," units are shared (S) Cyclic silicates 
2. Match the compounds in column - | with their corresponding decreasing Ka value in column - Il. 
Column - І Column - Il 
(compounds) (Acidity) 
(A) | 0-1, p- nitrophenols (p |0>т>р 
(B) | 0; m, p — cresols (а) |р>о>т 
(C) | 0. m, p – chlorophenols (r) [р> т>о 
(D) | 0, т, p – nitrobenzoic acid (s) |т>р>о 


Space for rough work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. 


If the roots of ax? — bx — c = 0 change by the same quantity then the expression in a, b, c that 
does not change is 


b? — 4ас b —4c 
(A) (B) 
a a 
b? + 4ас a^ +b? 
(C) 22 (D) 22 


The point of intersection of the curves arg(z -3i) = = and arg(2z +1-2i) =] is 
1 1 

A) —(3 4 9i B) —(3-9i 

(A) (8-9) (B) 29-9) 


(С) =(3 + 2i) (D) none of these 


1 
2 


Suppose a, b, с are in A.P. and af, b?, c? are in G.P. Ifa < b < c and a + b +с = 3 , then the value 


of ais 

1 1 
(A) 282 (8) zm 

1 1 1 1 
Юр 5528 


Space for rough work 
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200 
If {x} represents fractional part of x, then = is 


1 1 
A) — В) — 
(A) 2 (В) = 
3 5 
C) = р) 
(С) 8 (D) 8 
The maximum number of points of intersection of 8 circles is 
(A) 16 (B) 24 
(C) 28 (D) 56 
If a sin x + b cos(x + Ө) + b cos(x — 0) = d for some real x, then the minimum value of [cos 0| is 
1 2 2 1 2 2 
A) — vd -a —vd°-a 
ET P gps 
(C) 14/8 а? (D) Je? аг 
20| а 
The number of real solutions of the equation tan"! Vx? -3x + 2 «sin! V4x-x?-3 = л is 
(A) one (B) two 
(C) zero (D) infinite 
If in a triangle a? + b? + c? = ac + “Зар, then the triangle is 
(A) equilateral (B) right angled isosceles 
(C) right angled scalene (D) none of these 


Space for rough work 
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This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


(Multiple Correct Choice Type) 


out of which ONE or MORE are correct. 


9. 


The roots of ax? + bx + c = 0, are non-real complex and a + c < b, then 
(А) 4a + c > 2b (B) 4a + c < 2b 
(C) a + 4c > 2b (D) a+ 4c < 2b 


A circle of radius r (# 0) touches the parabola y^ + 12x = 0 at the vertex of the parabola. The 
centre of the circle lies to the left of the vertex and the circle lies entirely within the parabola, then 


the interval(s) in which r lies can be 


(A) (1,7) (B) (0.6) 
en 3 (0) (2,8 
2iz,-2,-25,| |cos0-isinO 


If | and zi, Z2 are non-zero complex numbers then 


2iz,- Z,-Z,| |с050 –іѕіпӨ 
(A) ITE is purely real (B) 2 is purely real 
24 2, 
(C) гала is purely real (D) none of these 
21-2; 


The equation 


{х -(у-1) A «y =k will represent a hyperbola for 


(A) k е (0, 2) (B) к e (0, 1) 
(C) k e (1, =) (0) k e (0, =) 


Space for rough work 
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Linked Comprehension Type 


This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 13 to 15 
Read the following write up carefully and answer the following questions: 
Let т be the position vector of a variable point such that г. (10j – 8i — r) = 40 and P, = max{|r + 2i – 


ЗІ, P? = min(|r + 2i — 3j|°}. A tangent is drawn to the симе y = 8 at the point A with abscissa 2. The 
X 


drawn line cuts the x-axis at B 


13. The value of Р, is equal to 
(A) 9 (В) 2/2 -1 
(C) 64/2 +3 (0) 9- 4/2 
14. The value of P, + Р is equal to 
(A) 2 (B) 10 
(C) 18 (D) 5 
15. АВ. OB is equal to 
(A) 1 (B) 2 
(C) 3 (D) 4 


Space for rough work 
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Paragraph for Question Nos. 16 to 18 


Read the following write up carefully and answer the following questions: 
Consider the complex numbers 2; and 2» satisfying the relation |Z; + 22]? = |zi|* + 


16. Complex number 2,2; is 
(A) purely real (B) purely imaginary 
(C) zero (D) none of these 
iz. Ai 
2, 
(A) purely real (B) purely imaginary 
(C) zero (D) none of these 


18. One of the possible argument of (2) is 
2 


(A) 5 (B) -^ 
2 2 
(С)0 (О) none of these 


Space for rough work 
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This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ІІ are labelled р, q, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
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SECTION - B 
Matrix - Match Type 


illustrated in the following example: 


If the correct matches аге A - p, sand t; B- q and r; C - p and q; and D - s 


and t; then the correct darkening of bubbles will look like the following: 


q r 5 t 


& (9 0 60 
Of 6 ОЮ 
00000 
(999 І 


е с “ > 


1. Match the following Column- with Column-Il 


Column - І 
The locus of mid-points of chords of an ellipse which are 
drawn through an end of minor axis, is 
The locus of an end of latus rectum of all ellipse having a 
given major axis is 
The locus of the foot of perpendicular from a focus of the 
ellipse on any tangent is 
A variable line drawn through a fixed point cuts axes at A 
and B. The locus of mid-point of AB is 


Match the following Column-1 with Column-ll 


Column – 1 

If the equation x^ + 4 + 3 sin(ax + b) — 2x = 0 has atleast 
one real solution, where а, b e (0, 27], then sin(a + b) can 
be equal to 
біп ' x < соз ' x, then x can be equal to 
The number of the ordered pairs (x, y) satisfying |y| = cos x 
and y = sin ‘(sin x), where -2л < х < Зл, is equal to 

2 
If n є N and the set of equations cos ' х + (sin ' у)? = v 


2 2 
and (sin y) - 00s x = 12 is consistent, then n can be 


equal to 


Space for rough work 


Column - Il 
(p) pair of straight line 


(q) circle 
(г) parabola 


(s) ellipse 
(t) hyperbola 


Column - Il 
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ANSWERS, HINTS & SOLUTIONS 


(Paper-1) 
Q. No. PHYSICS CHEMISTRY MATHEMATICCS 
1. B B C 
2. р C D 
3. D A D 
4. C D B 
5. C A D 
6. D C A 
7. C C C 
8. A D C 
9. А, В A, B, C, D B, D 
10. A, B, D B,D A, B, C, D 
11. A, B, C, D B,C,D А, B 
12. B,C B,C, D A,B 
13. C A D 
14. A B C 
15. C D C 
16. C B B 
17. C C B 
18. A A C 
(А) > (q, s) (A) > (r) (A) > (5) 
(B) > (p, r) (В) > (p, 9, r, 5.) (B) > (r) 

1. (С) > (р, г) (C) > (p. 5) (C) > (9) 
(D) > (q. s) (D) (p. а, 5) (D) > (t) 
(A) > (r, t) (A) > (q) (A) > (p) 

2 (В) > (t) (B) > (s) (B) > (p, q) 
(С) > (а) (C) > (р) (C) > (t) 
(D) > (q) (D) > (р) (D) > (г) 
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Physics PART - | 
ЅЕСТІОМ – A 
1. In one oscillation distance covered = 4 х 3 = 12 
Here о- 23822 =Т= 4 вес 
2 T 
8.5 sec = 4 x 2 + 0.5 and distance covered = 2 x 12 +3 -3 cos[(1/2) x 0.5] = 27 - % 
3. The line of force due to pressure every where passes through О. 
Net torque = 0 
=> F=0 
4. Each block completes half the oscillation and time period is independent of amplitude 
5. pan 2541 цайнах = -U a sin ax 
dx 
for small angle 
F = -U,o*x 
T=2n щ 
Usa 
t d 
6. Sine Ты. 4-8 -3 : 
m, 0.25 алар 
29:25:28 
А 
v, ог? 


V 
hence v, = a 


7. Conservation of linear momentum during the explosion 
m m 
mv =—x04+—xv' >v'=2v 
2 2 
Increase in the mechanical energy = AK + AU 
AU=0 AK= э (уу Т nv? 2 mv? 


2 2 
[GM 
у= ,/—— 
2R 


AK = M9R 
4 
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Acceleration for particle = g 
Acceleration for earth = g/2 


2549.98 

Ja = 945 2 
h=g,t? > t= a 
2 3g 


The satellite will fly out tangentially with same speed. 


Use vector sum for superposition principle 


fac > fas 

2 |-> 

> All of them are possible. 

Energy stored per unit volume = 55 stress х strain = 5 Ex x 


Total Energy = 5 Fx Af= BT 
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Chemistry PART - Il 


SECTION - A 


The above reaction is not at equilibrium as, 
Qe > Кє, So the reaction will move in the backward direction. 
Hence (B) is correct. 


Let the dipole moment of chloro benzene - Gl 

uD, then x = 2 x щш x cos120°/2 el 
7 M4 =X D 

Hence (C) is correct. Cl Cl 


nth excited state means that electron is in the (n + 1)" level six, these 4 — H — atoms show a total 
of six different spectral lines, while returning to the ground level, that is possible only when 
(п + 1) = 4. 

Hence (А) is correct. 


Let moles of FeC2O, be x & moles of FeSO, be y. 
Then, 3x + y = 0.05 440) 
also, x + y = 0.025 (й) 
Hence (D) is correct. 


Sn(50) =1s*2s*.2p°3s°3p°.3d'°.4s°.4p°.4d'°.5s°.5p° (by obeying Auf — bau rule) 


Sn(50) = 1s*2s*.2p°3s°3p°.3d"°.4s*.4p°.4d"°.4f* (if not following Auf — bau rule) 


So, if Auf — bau rule is not followed, then Sn would be placed of in f — block. 
Hence (A) is correct. 


Н,СО, + Маон NaHCO, +H,O 


m. mol 10 15 0 0 

after 

the reaction 0 5 10 
Also, 
NaHCO, +NaOH Ма,СО, +H,O 
10 5 0 
5 0 5 
So, it is a buffer, 

Na,CO,) 

H=p™ +10 (Na,CO. ) 

PRSP *'*9(NaHCO, ) 
Kap сэн 
рН = petals 
^. POH =1 


Hence (C) is correct. 


The more is the derivation of a real gas from ideal behaviour the more is the critical temperature. 
Hence (C) is correct. 
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In case of physical equilibria, equilibria always shifts from low density to high density on 
increasing the pressure. 


Since 5.6 ге are occupied by % mole of NTP, so the molecular weight of metal chloride 
= 133.5 g. 

Let the formula of the chloride be MCI, 

x x mole of metal = 1 x mole of Cl 

Let the total mass of metal chloride = 100 g 

Then mass of Cl = 80 g 

& mass of metal = 20 g 

& let mol weight of metal = Ma 


Now, 
20 80 : 
x — = |х —— 541) 
М, 35.5 
Also, Ma + 35.5x = 133.5 ....(ii) 


On solving, x = 3& Ma = 27 9 
Hence (B, C, D) 


AgCl(s) —— Ag* (aq) + СГ (aq) 

Ksp = х? 

exe Kp =10°M 

Hence (B) is correct. 

Ksp = [Ag] [CI] 

10? =] Ag’ 1107 |: | Ag’ ]-107M 


Now, 
[Ag(NH,),] ——Ag' +  2NH, 
Initial conc. 4x10? 107 2x10? 
at equilibrium (4x10?—x) (107-х) (2x10? +2x) 
~4x10° x107 x 2x10? 
Ski | Ав” Јн, 107 x(2x102)} ГР 


ГАв(МН,), |. (45102) 
Hence (C) is correct. 
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Mathematics PART - Ill 


SECTION - A 


Let a, В be the roots of ax? — bx — c = 0 and let a’, В' be the roots of a'x^ — рх — c' = 0 such that 
la – В| =|a'-B'|, i.e., (a + В) — 4a = (a! +B) — 4o/p' 


b? +4ac b'^-4a'c' 


a? a"? 


2 ^4 4ac 
Hence, the expression ——— does not vary in value 
a 


Let z = x + iy, then arg(z -3i) = arg(x + iy – 3i) = z 


эх«0,у-3»0 е эл is in Il quadrant) 


and eS pant = —1 
x 4 


>y=xX+3Vx<Oandy>ss ... (1) 
and arg(2z «1- 2i) = arg] (2x +1)+i(2y -2)] = 


d 
4 
> 2x4+1>0,2y-2>0 [: 4 is in | quadrant) 


and 2 T at eyo TE 
2x+1 4 

=> -x43 ves : »1 (2) 
у 2 21 ЗЭР 


From equations (1) and (2), we get graph. It is clear from the graph that two lines do not intersect 
2. No point of intersection 


Ее те 


Leta=b-dadc=b+d,thena+b+c= 2 


| оо 


.. The numbers аге 5-8, y 554 [а > Оаѕа<60 < с] 


N| —= 


2,2 2 ; 2) „22 3 3 Se 5 
Now а, b^, c are in G.P. = (b?) -ас“ = 2 = 2 d +d 


Maximum number of point of intersection = 2 x °C, = 56 


asin x + b{cos(x + Ө) + cos(x – 0) = d 
=> a sin x + 2b cos x cos Ө = а 
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Ф -a? а-а” 


2 
cos’ Ө > 262 = |с080| > 2p 


7. tan! yx? -3x «2 < 2 and cos! J4x-x? - 3 < 


7 0 < LHS < л => no solution 


л 
2 


>a= = Э 
2) (2 
2 2 
9. р? — 4ас <0 


-. f(x) = ах? + bx + c must have same sign for all real х 
f(-1)=a-b+c<0 
2 f(-2)< 0 = 4a — 2b + c > 4a + c < 2b 


(-2|59 = #-5+с<0 >a-2b+4c<0=>a+4c< 2b 


10. Circle (a +n? +y’ =r 
Solving with the parabola, x = 0 and 12 – 2r = 0 


2. Cmax = 6 


PE 
z,4i-i “2 


” -(2 581 
2 


22, 
21:52:41. 
22, 
Zi tZ» 
27, 

2, +Z, 


is purely real 


2,425. 
=> —— is purely real 
24 
25. 
=> — is purely real 
2, 


12. Equation is equivalent to |S;P — S;P| = constant 
г. 2а = капа 2ае = 5,5-2 
2 
(е-- 
k 
Also, k > 0 
^. k е (0, 2) 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-HCT-VIII (Paper-1)-PCM(S)-JEE(Advanced)/15 


13.-15. r = xi « yj 
? ру? + 8x – 10у 4020 


= (74,5), 1-1 
1 = max((x + 2)? + (y - 3)} 
2 = min{(x + 2)? + (y – 3) 

- P = (-2, 3) 

CP = 2,2 

Pa = (242 -1) , Pa = (242 +1) 
OA = 2i« 2j 

OB - 3i 

-. ОА .ОВ = 3 


É 
X 
с 
Р 
Р 


16.-18. (2, +2›)(2 +25) =|z,|° «E; 


> Z4Z.+Z,Z, =0 


SECTION - B 


hx ky h? kê 2 
1. (A) 22 + p = 22 + pi which passes through (0, b) 


komo 
5: b 
— Ellipse 
(В) h = ае, к= a(1 — e? 
-. = -a(k- a) 
-. Parabola 


(С) y - mx = ат” +b? 


Perpendicular from (ae, 0) is my + x = ае 
MS 

2х +y =a 

2. Circle 

y 


Ee 


+ 2 = 1 passes through (о, В) 


X 
a 


г. Rectangular hyperbola 
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(A) (x — 1)* + 3(1 + sin(ax + b)) = 0 
= а = 1 and sin(a + b) = –1 


(В) 2-sinx2 sin к 


“-1<x< 


Si^ 


(C) The graph of |y| = cos x and y = sin (sin x) 
intersect at 5 points in |-2л, Зл] 


: : 2 4-1 
D) Adding we get, (sin! y] = 5 
(D) Adding we get, (sin *yJ --25-л 
= 0< ык < Цан 
32 4 
Also, cos ! x = mel 
32 
"nad 
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FIIT] EE JEE (Advanced), 2015 
HALF COURSE TEST -VIII 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 
Section — A (05 — 09) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 mark will 
be awarded. There may be one or more than one correct choice. No marks will be given for any 
wrong match in any question. There is no negative marking. 


. Section - С (01 — 08) contains 8 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. A block of mass m attached to a spring executes SHM with angular frequency оо. The spring is 
cut into 4 equal parts and another block with mass 2 is attached to the two pieces іп parallel 


combination. The angular frequency of oscillations of the mass will be 


(А) 2% (В) 400 
С) 24/20, (D) o, /4 
2. An artificial satellite is first taken to a height equal to half the radius of Earth. Let E; be the energy 


required. It is then given the appropriate orbital speed such that it goes in a circular orbit at that 


E 
height. Let E» be the energy required. The ratio m is 


(A) 4 : 1 (B) 3:1 
(С) 1:1 (D) 1:2. 
3. A thin homogeneous rod of length 2L floats partly immersed in water, 


being supported by a string fastened to one of its end, as shown. The 
specific gravity of the rod is 0.75. the length of the rod that extends out of 
water in equilibrium is 


(A) L (B) L/2 
(C) L/4 (D) 3L 
4. A particle of mass m is executing SHM as shown in 


diagram (1) and (2). In diagram (2) a force F is 


applied on the particle in the upward direction 7 k 

F = mg. If their velocities are same at mean position j-r m 

and let A, and А; be their amplitudes and T, and Т orat aa m 1+ 
be their time periods respectively then, (i) (ii) 

(A) А; = Ao, Т; = Т 

(B) А; = А>, Т; > Т 

(С) А, > Ao, T4 = To 

(D) А; > Ao, T4 > To 


Space for rough work 
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(Multiple Correct Choice Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


5. 


A hollow sphere and a solid sphere of same radius and same material fall through a liquid from 
same height (neglect viscous force). Then, the correct option(s) from the following is/are: 

(A) The solid sphere reaches the ground earlier than the hollow sphere. 

(B) The hollow sphere reaches the ground earlier than the solid sphere. 

(C) Buoyant forces on both solid as well as hollow sphere are same. 

(D) Buoyant forces on the solid and hollow spheres are different. 


A spherical black body has radius r. If P is the power radiated by the black body and R is the rate 
of cooling of the black body, then 
1 


(A) Pœ- (В) P œr? 
r 
1 2 
(C) Ræ- (0) Rer 
r 
Two blocks connected with the spring of force constant 4 m/s 3 m/s 


100 N/m are given velocities 4î m/s and -3Î m/s when => === 
the spring is іп natural length as shown іп figure | 5kg налалдадаар 
(A) The velocity of 2kg block is maximum when 5 kg $ 

block is at instantaneous rest. 


(В) The maximum and minimum velocities of 2kg block is 7i m/s and -3i m/s respectively. 
(C) The maximum and minimum velocities of 5kg block is 4 m/s and zero respectively. 
(D) None of these 


A particle is rotating іп a conical pendulum with help of a string of length / as 

shown in the figure. The speed of the particle is constant and angle 0 is also 

constant with time. It can be said that 

(A) Angular momentum of the particle about the point of suspension is not 
constant. 

(B) Only the direction of angular momentum of the particle about the point of suspension is 
constant. 

(C) Only the magnitude of angular momentum about the point of suspension is constant. 

(D) Net torque on the particle about the point of suspension is zero. 


A light rod of length 7 is pivoted at distance //4 from the <4 _» 


left end has two masses то and т attached to its ends | ^ | 
such that rod is in equilibrium. Find т in terms of mo. 5 


то т 
т т 
A)— B)—2 
(A) 2 (В) 3 
(C) Torque about P is zero (D) Torque about P is not zero 


Space for rough work 
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SECTION - B 


Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 


© 
© 
© 
© 
© 


If the correct matches are A — p, sand t; B-qandr; C — p and q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


1. A sphere of mass m, radius R is left on a rough wedge 
(coefficient of friction u) fixed with the ground. Now, match the 
following 


Column A Column B 
(А) ІҒы-0 (p АР.Е. > AK.E. 
(B) If p+ 0; and before rolling starts (qa) Friction is acting upward 
(C) If +0; and after rolling starts (r) Friction is acting downward 
(D) _ If 1 # 0; when the sphere is at (s) АР.Е<АК.Е. 
bottom most point. 
(t) Translational (AK.E.) > (Rotational) (AK.E.) 


Space for rough work 
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2. A sphere of mass M, radius R kept on a horizontal frictionless surface. A р 
small ball of mass m hits the sphere at a height h = R and rebounds 
E 


elastically as shown in the figure. Consider the situation mentioned and 


match the following. B 
Column A Column B 
Linear momentum for the sphere is conserved 
(А) 200 Р () А 
g tangent at 
Angular momentum for the system is 
(B) conserved about point. (9) В 
(С) Net torque on the sphere is zero about (r) C 
Linear Impulse is acting about line joinin 


points A and 


Space for rough work 
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SECTION - C 
(Integer value correct Type) 


This section contains 8 questions. The answer to each question is a single digit integer, ranging from 
0 to 9 (both inclusive). 


1. 


The variation of density (p) with temperature (T) of an ideal gas of P 
molecular mass (M) at constant pressure is plotted as shown in figure. 


P 
2 
The pressure of the gas at state P is iti Find the value of K. 
JKM -A 


The two ends A and B of a uniform of length / = 1m and mass т 
are moving with velocities Va and Vg as shown. The length AP, 
where P is point on the rod with velocity 12 m/s, is 8K cm. Find the 
value of K. 


A particle moving on the sphere X^ + Y? +Z? =1 on the convex side. XY plane is vertical plane 
and ‘g’ acts along —ve Y axis. The speed of the particle is 2ms ' always. The mass of the particle 
is 1kg. The normal reaction acting on the particle at point (0, 1m, 0) is : 


м |—тттт—| me | 


М, fixed 


: м, | 


Frictionless surface 


If M, & M: are free to oscillate together | If M, is fixed, and only М» oscillates horizontally 
about their centre of Mass, then time period | then time period is T2 
is ТІ. 


І Т. 3 Then M is 
T. M 


1 1 


Space for rough work 
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5. The displacement of a string is given by y (x,t) =.06 sin 29 ооо ао 


Where X and Y are in m and t in sec. The length of the string is 1.5m and its mass is 3.0x10 Ко. 
This is a result of super position of two waves travelling in opposite directions. 
The speed of any one of the component waves is 36X те”. Then X = ? 


6. A hollow sphere of volume V is floating on water surface half immersed. The minimum volume of 
water poured on surface so that the sphere now sinks into the water is V/K. Then K is: 


7. In determination of Young's Modulus 
by Searle's Method, the extension Vs 15.92 |---- 
load curve is shown below. The radius 
of the wire is 1mm and length of the Extension 7 gg 


wire used is 2m. The Young's modulus (10 7m) 
is Хх107М/т?. Then X = TESTS 
Load — 
8. A particle starts falling from the top of a tower at t = 0 where g = 10ms 7. Simultaneously, a car 


situated on ground some distance away starts moving towards the tower at a constant velocity of 
5ms '. The radius of curvature of the trajectory of particle as seen by an observer in the Jeep at 


some time 't' is 20 7) metre. Find the time t where + is in seconds. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. Which of the following is the correct nature of a solution obtained by mixing 100 ml of 0.10 M HA 
and 100 ml of 0.1 M NaOH? 
(I) Neutral, if HA is a strong acid 

П) Basic if HA is a weak acid 

1) Neutral if НА is a weak acid. 


( 
( 
( 
( 


A) l only (B) | and II only 
C) | and Ill only (D) Папа Ш only 
2. The structures shown below, 
COOH COOH 
He—C—0H Н--0-асн, 
сн, Он 
аге: 


(A) Identical 
(B) different conformations of the same compound 
(C) Enatiomers 
(D) Diastreomers 

3. Consider the following statements: 


i) 4gif О; gas occupies 11.2 litres at 0°C and 0.25 atm pressure assuming ideal behaviour. 
ii) Vander Waal’s constant ‘a’ for NH3(g) is higher than CO»(g). 
П 


proportional to the square of its collision diameter. 


(iv) Average kinetic energy of two molecules of an ideal gas is SKT, where k is Boltzmann 


constant. 
Identify the correct statements of the above 
(A) 1, ii and iii (B) |, ii, iii and iv 
(C) ii, iii and iv (D) 1, ii and iv 
4. If we wish to prepare 250 ml of 0.1 M NaOH solution, it is advisable to use more than 1.0 g (as 
required) NaOH because, 
(A) NaOH is hygroscopic in nature (B) NaOH is easy to purify 
(C) NaOH is less soluble in water (D) NaOH is a strong base 


Space for rough work 
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(Multiple Correct Choice Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


5. ae of the following reaction product is not correct? 


СОС 
anhyd. AICl, 


out of which ONE or MORE are correct. 


| 
нм ) > НЫМ ( j— 

(i) conc. Н,50,/А 

(ii) М/Н; 

— >> 
conc. HSO, /А 

= 

OH 


6. Which of the following compounds exhibit tautomerism? 


{_$—сн-снон (В) o= )-о 
Он oe 
O 


Space for rough work 


HO 
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In which of the following reaction(s), НО» can convert the underlined atom into the product with 
oxidation state = +6. 
(A) CrCl + H202 + OH —— 


(C) SO; + H20; + OH. — 


(B) K;Cr20; + H202 + H2SO4 — 
(D) H20; + МазА5Оҙ + OH —— 


From the following data for the reaction between A and B: 


[A]. [B]. Initial rate at (mol вес ) 
[mol 1 [mol | 300 K 320K 
2.5 x 10* 3.0 x 10? 5.0 x 10* 2.0 x 10? 
5.0 x 10“ 6.0 x 10? 4.0 x 10? - 
1.0 x 10? 6.0 x 10? 1.6 x 10? - 


Now select the correct statement(s) of the following: 
(A) Overall order of this reaction is 3. 


(B) Units of rate constant of the above reaction is mol” 
(C) Rate constant of this reaction at 300 K is 2.66 x 10° mol? 
(D) Rate constant of this reaction at 320 K is 12.66 x 10’ mol? 


ч 
2 


e correct statement regarding H3BO; is/are 


Monobasic and weak Lewis acid 


when mannitol is added to aqueous solution of НзВОз pH of the solution decreases 


Tribasic and weak Bronsted acid. 


(A) 
(B) 
(C) titration of H3BO3 against NaOH is done in presence of mannitol 
(D) 


2 
| 


Space for rough work 
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This section contains 2 questions. Each question contains statements given 


SECTION - B 


Matrix — Match Type 


q r 8 t 


р 
in two columns, which һауе to be matched. The statements іп Column I are 
labelled A, В, С and D, while the statements in Column ЇЇ are labelled p, q, r, А (Р) (4) ©) (5) Ө 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles p Q © @ (9 © 
corresponding to the answers to these questions have to be darkened as С (ғ) (а) (ғ) (5) Q) 
illustrated in the following example: 
| | | MIOIOIGIGIO 
If the correct matches are A – p, sand t; B-qandr; C — рапа q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the species given in Column — I with their corresponding characteristics in Column - Il: 
Column - I Column - Il 
(Species) (Characteristics) 
(A) (ІСІ (р) | possesses permanent dipole moment 
(B) | XeOF, (q) | atleast two lone pairs on the central atom 
(C) | SeF, (r) | distorted structure 
(D) | Ва(ВгОз)г (s) | sea-Saw shaped 
(t) | trigonal bipyramidal geometry 


Space for rough work 
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Match the reaction in Column — | with the characteristics of corresponding organic product in 
Column — Il: 


Column - 1 Column - Il 
(Reaction) (Characteristics of organic product) 


(A) (p) | Aromatic 
i) Conc.H,SO,4/A 
! )NBS/hv(1 equivalent) 
(її) alc.KOH(excess)/A > 


(B) (а) | All carbon atoms in the ring are sp” 
hybridised 
i) anhyd. AICI, 
Ш ) Zn(hg)/ Conc НСІ 
M NBS/hv(tequivalent) 
(iv)alc.KOH(excess)/ ^ 
(C) (i) aq. K,CO, solution (r) | Non-aromatic 


(ii) СІ 


> 
(iii) NBS/hv (tequivalent) 


(iv) alcKOH/ ^ 


(s) | Bicyclic 


CH3 
(i) СОСІ; /anhyd. AICI, » 
(1) 20(НО)/ сопс.НСІ 


(t | At least one carbon atom is єр" 
hybridised 


Space for rough work 
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SECTION - C 
(Integer value correct Type) 


This section contains 8 questions. The answer to each question is a single digit integer, ranging from 
0 to 9 (both inclusive). 


1. 


Two moles of helium gas (y = 5/3) are initially at a temperature of 27°C and occupy a volume of 
20 litre. The gas is first expanded at constant pressure until the volume is doubled. It then 
undergoes adiabatic change until the temperature returns to its initial value. If total work done by 
the gas is — xkcal, then what is x? 


Magnesium carbide on hydrolysis gives a product which on heating with Na followed by treatment 
with ethyl chloride gives another product (A). (A) on catalytic reduction gives (B). Calculate the 
number of monochlorinated product (s) of compound (B). 


100 ml of tap water containing Mg(HCOs)2 was titrated with M/50 НСІ with methyl orange as 
indicator. If 30 ml of НСІ were required, calculate ‘X’, if temporary hardness as parts of CaCOs 
per 10° parts of water is X х 10°. 


Sodium borohydride on reaction with iodine in the presence of diglyme solution gives a gas (X) 
which is used as an important rocket fuel. The gas (X) on heating with ammonia forms an adduct 
which on further heating to high temperature forms another compound (Y). 

Calculate the number of dichloro derivative of compound (Y). 


How many isomeric dinitrobenzoic acids can exist? |CgHa(NO2);:CO;H 
What is the number of monochloro substituted derivatives formed from diphenyl methane? 


In an experiment, 50 ml of 0.1 M solution of a metallic salt reacted exactly with 25 ml of 0.1 M 
solution of NasSO3. In the reaction SO% is oxidized to 5042. If the original oxidation number of 
the metal in the salt was 3, what would be the new oxidation number of metal? 


For the reaction at 25°C 

A(g)+2B(g)0 2C(g)+D(g) 

The initial concentration of B is 1.5 times the initial concentration of A. If at equilibrium, the 
equilibrium concentration of A and D are equal. The equilibrium constant at 25°C is 


Space for rough work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out 
of which ONLY ONE is correct. 


1. 


A straight line L with negative slope passes through (8, 2) and cuts the positive axes at P and Q. 
As L varies, the absolute minimum value of OP + OQ is (O is origin) 

(A) 10 (B) 18 

(C) 16 (D) 12 


If (a, B) is a point on the circle whose centre lies on the x-axis and which touches the line x + y = 
0 at (2, —2), then the greatest value of a is 


(A) 4-42 (B) 4« J2 
(C) 4-2,2 (D) 6 
Maximum number of common normal of у? = 4ax and х? = Ару may be equal to 
(A) 2 (B) 3 
(C) 5 (D) infinite 
| ыз ЖАСАУ ыш 
Тһе locus of foot of perpendicular from the centre оп any tangent to the ellipse 2212 -1 15 
а 
(А) a circle (B) ellipse 
(C) hyperbola (D) none of these 


Space for rough work 
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(Multiple Correct Choice Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


5. The range of values of ‘a’ such that the angle 0 between the pair of tangents drawn from (a, 0) to 


the circle x? + y? = 1 satisfies 23 Ө « 1, lies іп 


(A) (1,2) (в) (1, 42) 
(©) (-V2, -1) (р) (-4. -1)o (1. v2) 
6. In a AABC, if (a + b + c)(b + c —a) = xbc then x can be equal to 
(A) 1 (B) 2 
(С) 3 (D) 4 
7. If the equation sin (х2 + x + 1) + cot (ax + 1) = > has exactly 2 solutions, then a can not have 
the integral values 
(A) -1 (B) 0 
(C) 1 (0) 2 
8. If cos^ 0 + a, sinf 0 + о are the roots of х2 + b(2x + 1) = 0 and cos? 0 + В, sin? Ө + В are the roots 
of the equation x? + 4x + 2 = 0, then b is equal to 
(A) 1 (В) -1 
(С) 2 (D) -2 
9 The sum of the coefficients in the expansion of (2 + 3cx + c°x’)'* vanishes then c equals 
(А) -2 (В) 2 
(C) 1 (D) -1 


Space for rough work 
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SECTION - B 


Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column I are 


q r 8 t 


p 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled p, q, r, ^ (Р) (4) ©) (5) Ө 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles p Q © @ (9 © 
corresponding to the answers to these questions have to be darkened as С (ғ) (а) (ғ) (5) Q) 
illustrated in the following example: 
| | | р (6) (4) 0 Ф09) 
If the correct matches are А-р, s and t; B — q andr; C — p and q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following Column- with Column-Il 
Column -1 Column - Il 
(A) The function лш can take the values (p) 4 
sin3x cos x 
(B) (sin 129)(sin 48°)(sin 54°) is equal to (q) = 
(С) In an acute angled AABC, the least values of У sec A () 6 
(D) (v3 cosec 20°-sec 20°) is equal to (s) 0 
(t) 2 
2. AABC has side lengths 18, 24, 30 respectively. Match the following Column-l with Column-Il 
Column -1 Column - 11 
(A) The ratio of circum radius to in-radius is (p 42 
(B) The distance between circum-centre and orthocentre is 44/2 
(9) EN 
(C) The distance between circum-centre and in-centre () 2,2 


(D) The area of triangle whose vertices are the in-centre, circum- (s) 4/2 
centre and centroid respectively, is 
v3 


2 


Space for rough work 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18 


AIITS-HCT- VIII (Paper-2)-PCM-JEE(Advanced)/15 


SECTION - C 
(Integer value correct Type) 


This section contains 8 questions. The answer to each question is a single digit integer, ranging from 
0 to 9 (both inclusive). 


1. 


If zo lies on the curve zz - (6 +i)z -(6-i)z + 28 = 0 then minimum of |zo + 5 — i| is equal to 


|z| = 2 and the maximum value of |z — 1| + |z — 2| + |z ^ 3] is M, then М is equal to 


Let k be the number of 8-digits number such that the product of any two consecutive digits is 


n(n –1 
prime and = =k, where a, n e N. If nis maximum, then 2 is equal to 


6 boys, 5 girls and 3 teachers are arranged in a line such that boys are in ascending order, girls 
are in descending order, no two teachers are together. The number of such arrangement is 


(220k): "C, , then k is equal to 


If 3 positive real numbers a, b, c are in A.P. and abc = 4 then the value of [b], (where [.] denotes 
greatest integer function) is 


2sin? 0 


is 
sin? a 


If cot(0 — a), З cot Ө, cot(0 + о) are in A.P. and Ө is not an integral multiple of 2 then 


equal to 


If x, y, z е (0, 1] such that (log x)(log y) = log(xy) and 2(log x)(log 2) = log(zx), then the value of 
2x + 3y + 4z is equal to 


Iz? — 9| + |z?| = 41, then the maximum value of |2) is 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 
HALF COURSE TEST -VIII 


JEE(Advanced), 2015 


(Paper-2) 
| Q. No. PHYSICS CHEMISTRY MATHEMATICCS 
| 1. B B B 
2. с с с 
3. А D [e 
4. A A D 
5. A,C А,В,С D 
6. B,C A,C,D А,В,С 
7. А,В,С А,В,С A,C,D 
8. A,C А,В,С В,С 
9. В,С А, В,С A,D 
(A) > (t) (A) > (а, г, t) (A) > (р, q, r, 5) 
(B) > (q) (B) > (p, г) (B) > (q) 
1. (С) > (9) (С) > (p. г, s, t) (С) -> (г) 
(D) > (p) (D) > (p, г) (D) > (p) 
(A) > (p. 9, г, 5, t) (A) > (р, q) (A) > (г) 
(В) > (p. 9, г, $, t) (В) > (p, q, 5) (B) > (s) 
2 (C) > (р, 0, r, $, t) (C) > (p, q, S) (C) > (q) 
(D) > (r) (D) > (0, r, 5, t) (D) > (p) 
1. 3 3 8 
2. 8 4 3 
3. 6 3 8 
4. 8 4 6 
5. 5 6 1 
6. 2 4 3 
7. 8 2 9 
8. 2 4 5 
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Physics PART -1 


SECTION - A 


1. o=, о- 135 = 4 000 
m m/2 


ОМ,ш ОМ,ш ОМ,ш 
2. Е, = T | е )- е 
R, 6 К, ЗК, 
2 
Big ЈА GM, _СМ.т 
В + — ЗК, 
2 
(С) 
3. For vertical equilibrium T 
T = weight — upthrust uptrust 1 
3 Li vcvvcvbX —- 
Т = 2LA! — |pg - (2L – x)Apg = Agp| x -— (21-ху2 
(po ( )Apg | 3 T 
where p is the density of water weight 
for rotational equilibrium about O 
(2. x)Agp L- 27) eos - Agp|X- 5 |Looso 
> х= і 
4. If v be the velocity at mean position іп two cases then 
jme = ska; and T, = T, = ox |" 
А; = Ах 
5. Buoyant forces on both the spheres will be same because volume of both the spheres is same 


and weight of the hollow sphere is less. If ‘A’ and ‘a’ are the accelerations of solid and hollow 
spheres respectively, then A > а. 


6. Р = o(4n)T* 


в. ST. Зот“ \1 
аї ps Jr 


SECTION- C 
1. At point P slope is tan 150? 
dp 1 
— = tan 150° = -—— 
dT 43 
Since pa M => Bp aM 


RT ат Вт? 
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ү? 
— = 4ms? 
R 9 


2 
Ма-М-10-М -1.1--4 


=> N=6 Newtons 


T, =2л ЫМ; T, =2л ш 
VK(M, +M,) K 
1, ага 
М, +M, (aj о М+М, _1+M, 
М, Т М, М, 
М, 8 
) 
o= 1207 
К-2л/3 
V = 2 2180 = 36X 
K 
X=5 


While floating net force = zero 
Increase in buoyancy force = increase in weight 


vg = x 
РУ = рд 


= Х--- 
2 


т 
Newton 


їап0 = 


6 [15.92-7.96 
-| 1x10 
2m N 
~ 3.14(10°m)? 7.96x107m 


|ю: -7.96х10” 


Y 


-gx1o Є 
m 


5ms | 


14) [еер 10t 
ко. 2... 


Мы 2541 4C 
5 1 10 


= = gsind=a, = 
51-42 11-42 ШЕРГЕ 
5 


-B gyae = S7 S 14t =17 


sino 


V s 
R= s 
ay 


t = 2 seconds. 
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Chemistry PART -II 
SECTION - A 
3. (i) use PV = nRT 
pv = "nr 
m 


(ii) due to hydrogen bonding ay, > ас, 


(ii) mean free path (2) < -| 
б 
(iv) Average К.Е рег molecule = 3 КТ. 


5. (A) Aniline does not undergo Fridel Craft reaction due to lone pair on N-atom which directly 
attacks on АІСіз. 
(B) formation of carbocation at bridge head position is not favoured. 
(С) CHCI, + alc. KOH—— :ССІ, (dichlorocarbene) 


O=O 
5 5 5 


(D) Three times protonation followed by ring expansion gives benzene. 
6. In the option (b), the H atom is linked to an sp? hybridised C atom. 


8. r=K[A]" [B] 
on calculation, m = 2, n = 1 & K = 2.66 x 10? mol? ѕес' at 300 K 
so, K will be > 2.66 x 10° at 320 K. 
Hence, (А, В, С) 


SECTION - С 
1. The PV diagram for the given changes is as: 
(P4, 300 К) (P4, T2) 
| | \ 
І І 
І І 
І І 
Е i i сг Р» 300K) 
т І 
с І 
= І 
a І 
І 
І 
І 
І 
І 


20 40 Va 
V (in litres) ———* 
for isobaric process AB, 
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Wi = Was + Мвс 
Now, was = nRdT (Isobaric process) 
= —2 x 2 х (600 – 300) = -1200 cal. 
Wec = for adiabatic process 
w--n Cy AT 


=-2x 3 x R x (600 — 300) 


- —1800 Cal 
^. Wr = —1200 — 1800 = -3000 Cal = -3 kcal. 


Mg,C, — 0 »Mg(OH), + H3JC—C=C—H —о ga НаС--С--С--СН;-СН; 


(A) 
: jun 
lk 
0--0--0--0--0 + 0--0--0--0--0 modios CH3—CH5—CH5—CH5— CH; 
(Enantiomeric) (B) 
| 


Cl 
0--0--0--0--0--01 


30 ml of N/50 HCI = 30 ml of N/50 Мо(НСОз)р 
= 30 ml of N/50 CaCO; = 100 ml of tap water 


. mass of CaCO; іп 100 ml tap water = БАНКА 
1000 
_ 50x30 -0.03g 
50x1000 
-. Hardness = 300 ppm 
Х-3 


NaBH, +1, —i9»re >B уН, + 2Nal 


solution 


В.Н, + 2NH cee аиа ноа 


(adduct) (dichloro derivatives) 


So, dichloro derivatives of (Y) = 4 
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Mathematics PART - Ill 
SECTION – A 
1. Let the equation of the line L be y -22 т(х – 8), т < 0 


^ »-(s-£. 0) a= (0,2-8) 
m 


с. ОР+ОО=8-+2-8т>18 
m 


2. Let centre C = (a, 0) 
ZCOP = 45% 
OP = 2/2 = CP 
2 ОС = 4 


The point on the circle with greatest abscissa is В 
а= ОВ = 44242 


8: у =mx—2am—am?, у = mx + 2b + 2, 


b 
For common normal, 2b+— + 2am +am? =0 
m 


= am? + 2am? + 2bm? + b = 0 
г. Maximum 5 normal 


4. Equation of tangent y = тх + Va’m? +b? 


Equation of a perpendicular from centre (0, 0) on the tangent is y = -1x 


і X 2 x 2 
г. Required locus у EA Әз: pb 
y 


5. Pair of tangents SS' - T? 
Г | 2 
ширээр. e En 
a+b a -2 
tan 0 «0 
24a? –1 
m —— «0 
а – 2 


= a<(-v2,-1)U(1, v2) 


6. 2s(2s — 2a) = xbc 
45(5- 
x 28(8-4) _ 4сов? Å 
bc 2 
7 X € (0, 4) 
7. х2 +х + 1 = ах + 1 апа-1 < х2+х+ 1 < 1 
= 0 <а< 1 
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cos‘ 0 — sinf Ө = cos? 0 — sin? Ө = cos 20 

= (-2bf - 4b = (-4* - 4x2 

2 b=-1, 2 

Put x = 1 

=> (2 + Зс + cô)? = 0 (as the sum of coefficients vanishes) 


эс +3c+2=0 
>c=-1,-2 


SECTION - B 


(A) Can take any value except (s s) 


. {A+B+C secA+secB+secC C 
(C) Centroid of AABC is | 3 ; 3 ) у = sec x 


secA +secB+secC A+B+C 
2; 3 > sec| ———— 


Sec A + secB + sec C 


5 > 2 = Least value of }’secA = 6 


(D) 2sin 20? cos 20? 24 


5 sin202cos 202 


R=15 
1 
MEN LU 
^s 18424430 — 
2 


Circum-centre = (9, 12), orthocentre = (0, 0), in-centre = (6, 6), centroid = (6, 8) 


SECTION- C 
х2 + y? – 12x -2y + 28-0 
С = (6, 1), г= 3 
he |Zo + 5 – ilmin = 8 
Iz- 1| + |z - 2] + |z - 3| < |32 —6| = 3|z – 2| = 3|2e? — 2| = 12 
k=2° 


n 
=> па + 


= п(2а +n- 1) = 2" 
Which is only possible for п = 1 
>a=512 


НІ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


8 
AIITS-HCT-VIII (Paper-2)-PCM(S)-JEE(Advanced)/15 


"El! 
4. 6 boys and 5 girls in "NN 
Teachers are at remaining places in “Р, ways 
‚ 12р „ 11! 
97516) 
5. b > Jac 
— 6? > abc 
>b°>4 
— b 24? 
-. [b] = 1 
6. 6 cot 0 = cot(0 — a) + cot(0 + a) = sin20 


sin(0 + a.)sin(0 — a.) 


= 3cos0 25іпӨсоѕӨ 
600  cot2a – cos20 
= 4 sin? Ө = 6 sin? a 


. 28820 —- 
` sina 
7. Х-У-2-1 
2 2х + Зу + 42 = 9 
8. 2272 +2|2-3||2+3 |= 82 
.|7+3|+]2—3|=10 
2. |2|тах = 5 
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FIIT) ЕЕ JEE (Main), 2015 
PART TEST -Ill 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate Б TESTE ES ШИЕ ШШ E n ЖЖ 
ГЇ ЇЙ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K mol’ 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h - 6.625 x 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. ABCD is a square of side 4R and EFGH is a square loop of 
side 2R. The loop carries a current |. The magnetic field at the 
centre O of the loop 
Hol ul 
A © В) —— 
(А) 2тВ (8) 2тІК 
ш m 
(C) 9 (D) © 
J2mR „27А 
2. In the given circuit, if the voltmeter is ideal its reading is V; volts. 40 40 


If the voltmeter has a resistance of 1000, the reading is V,. 


Then |V, — V,| is equal to :- 
10 volts V 
(A) Zero (B) 0.3volts. 


(C) 0.2volts (D) 0.1volts о 
3. Тһе charge on the capacitors А апа B in steady state is :- 
E E CE 
(A) СЕ се (В) CELE 
2 2 2 
(C) ce, (D) CE,CE 
4. In a region, uniform electric field exists as E = 1 0i +1 0j | М/ . If the potential of origin is 0 volts, 
the potential of point (10m, 10m, 10m) is 
(A) 20 volts (B) — 200 volts 
(C) 10 volts (D) - 10 volts 
5. Find the current in resistor R at steady state R 
2E 
A = B) zero 
(A) R (B) 
3E EC 
C — D ! 
(С) R (D) RC, 


R 
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The charges on the plates of the capacitor in the steady state in the 10V 20 
given circuit is m 
(A) zero. (B) Бис 
(C) 10 uC (D) none of these 
100 
5V 10 


An infinite number of charges of magnitudes q, q/2, q/4, q/8 and so on are placed along the 
circumference of a circle of radius 1 unit with centre as origin. The potential at the origin will be 


q q 
A B 
T OTE 5 i 4лє, 
(C) A (D) infinite 
Зл, 


From а uniform solid sphere an eccentric cavity has been cut out as shown іп 
the figure. С, and С, represent their centres respectively. If the size of the 


cavity is increased keeping the centre at C, , then the field strength at any 

internal point P will 

(A) be zero 

(B) remain constant in magnitude but direction of field will change with the change in position 
of P. 

(C) remain constant in magnitude and direction for all positions of point P. 

(D) gradually decrease in magnitude as the size of cavity increases. 


A regular pentagon having four identical charges of equal magnitude placed B С 
at the four corners A, B, C and D produce a field E = (-3i -4|- 2k) units at 
the centre O of the pentagon. If all the four charges are removed from the A D 


corners and reassembled at the fifth point P, find the field at O due to this 
rearrangement. P 


(А) 10i-5j+9k (B) 3i - 4j +2k 
(С) 12i 216] - 8k (D) zero 


Figure shows a meter bridge. If there is no current through galvanometer |. —— '"— — — —5 
then /,is equal to 


(A) 200/3 cm (B) 100/3 cm 2 d 
(C) 50 cm (D) None of the above Х | х2 | 
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A bulb is connected across a voltage source. A resistor R is connected R S 
in parallel to the bulb through a switch S. If switch S is closed then 

(A) Brightness of bulb decreases 

(B) Brightness of bulb increases 

(C) Brightness remains unchanged. 

(D) None of the above 


Three similar plates are arranged 'd' meters apart as shown in the <d> d > 


figure. If area of each plate is A and a charge +Q is given to 
middle plate then potential of middle plate is 

Qd Qd 
(A) (B) 

Ac, 2А є, 


Qd (D) 2Qd 
4A є, A є, 


A conducting shell having inner radius R, and outer radius 


А, contains a charge + q which is placed at a distance x from its 
centre. Field at an exterior point P which is situated at a distance r A ay 


from centre of shell (г > В») С 
(А) depends on х 
depends on R, and R, 


(B) 
(C) depends only or r 
(D) None. 


The potential deference across the resistor as measured by a voltmetre, у 
is 60+1.5V and the current through the resistor as measured by an 
ammeter is (2+0.01)A. what is the maximum% error in the measured ^ 
value of R? 
(A) 396 (B) 1.596 
(C) 2.596 (D) None of these 
v A 
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15. 


Find the value of r so that maximum power is generated in r 


external circuit. 
(A)r2 100 (В) г= 200 г г 
(С) г= 300 (0) г= 400 


Consider a parallel plate capacitor having an electric field Е inside it as shown 
in the adjacent figure. A particle of mass m and charge q is hanging inside the 
capacitor through a light inextensible string of length 7. The time period of this 
pendulum is 


£ 2 
(A) T 2 2x. |—— — (B) T = 2x 
V9 * (aE/m) g? 4 4E _ 200Е 
т? т 
ГА 
С) T=2 D) none of the above 
x | s, «Е 2qgE e 
\ g +—- + ——— 
m m 
A cube made from wires of equal length is connected to a battery as 
shown in the figure. The magnetic field at the centre of the cube is Ч 
12,4 бы! 
А : В 0 
(A) 28:57 m 
(C) бы (D) zero 
nL 


Find the equivalent resistance across AB: 
(A)1Q (B)20 
(С) 3 0 (D) 40 


Space for rough work 
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The resistance per unit length of the wires in segments AB, BC, в--2--Сс 
CD, and AD are the same. The magnetic field due to the current 
at point O is a a 
Зи! О еза ag = aig 
A 0 Bj ze. 1 Аһ ас D 
(А) 4./5ла (8) бла 
Hol 
C D) none of the above 
(C) 2.5ха (D) 


A charge О: is placed at О, inside a hollow conducting sphere having 
inner and outer radii as 10 m and 11 m as shown. The force experienced 
by О» at P is Е, and force experienced by О when Q; is placed at O; is 
Рг. Then Ғ./Ғ- is equal to 


12Y 
A) 1 В) | — 
(^ 2163 
зү 
(C) P (D) none of the above 
In the circuit shown in the figure К; is open. The charge оп Ri=20 K: 
capacitor C in steady state 15 аз. Now key is closed and at 
steady state charge on C is дә. The ratio of charges (61/02 is R.-30 
(A) 5/8 (B) 3/5 E с : 
(C) 1 (D) 2/3 


In the shown in the figure AC and BD are straight lines 
and CED and AFB are semicircular with radii r and 4r 
respectively. The entire setup is lying in the same plane. 
If i is current entering at A what fraction of i will flow in the 
ACEDB such that resultant magnetic field at O is zero. 
(A) i/5 (B) 4i/5 
(С) 31/5 (D) no current through bigger semicircular part. 
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23. Consider the network shown in the figure. All resistances are g 
equal to 20. What is the potential difference between points 
e and h? 
(A) zero (B) 5V 
(C) 2.5 V (D) 10 V 


24. What is the energy stored in the capacitor between terminals a and юм 
b of the network shown in the figure? (Capacitance of each 
capacitor C = 5нЕ). 


(A) 1 pJ (B) 0.25 uJ c © 
(С) zero. (D) 15.6 uJ НЕ 


25. Two capacitors having equal capacitance C, are having same charges -qj | Ч В 
q each. They are connected across a resistor R as shown in the figure. 
What is the total heat generated in the resistor upto the instant when с 
the steady state has reached? «ара 
(A) q°/2C (B) 47С 
(C) zero (D) none of the above. 
26. In the circuit shown, switch is placed in position1, till the capacitor is 


by the circuit after switch S is placed in position 2 is 
1 1 


E Ri 
charged to half of the maximum possible charge in this situation. 
Now the switch S is placed in position 2. The maximum energy lost S J 1 
ЭЛ | 
Е R2 


— CE? | Ар? 
(A) Be (B) z СЕ 
7 cp 9 cp? 
(C) geh (D) g СЕ 
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The current in branch AB is 20 20 B 
(A) infinite (B) 1.33A 
(C) 2A (D) 15А 
30 
A 
| 
3V 


Calculate the magnetic field at point P due to three arcs as 
shown in the figure 


Hol Hol 
A) — В) £2 
(А) 2r (8) 4r 

| 

(С) ыш (О) zero 

2nr 
A point charge +q is located at the origin and a point charge – 29 4 I х-а 
is located аіх-а(а>0). In which of the following region or 
regions might there exists a point where the electric potential (V) +q -2q 
is zero? 
(A) -о<х<а (B)0<x<a 
(C) a«x«o (D) V does not vanish in the region – œ < x < o» 


What is the potential difference between points a and b, in the 
steady state in the circuit given below? (E, = 2.1V, E» = 6.3 V, 
В; = 1.70, R22 8.50, C = 2uF) 

(A) 4.9 V (B) 2.8 V 
(C) 5.9 V (D) 4.2 V 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. Consider the reaction, 
o" 
| 16 + 
СН;-С-"ЗОН + CH3;CH,OH —5> (A) and (B) 
(A) and (B) respectively are 


17 16 
IN ig 16 16 1 
(A) CH;-C- ОСН; + H,O (B) СНз-С-ОС›Н; + Н; О 
o" 
Ц 16 ig 
(с) CH3;-C—OC;H; + H2O (D) Both (A) and (B) 
2. The product of the given reaction CH;COOAg ——^— [X] 
[X] is 
(A) CHs-I (В) CHsCOOCH3 
(C) СНз-СНз (D) CHs-COOC2Hs 
3. Which halo derivative(s) on treatment with OH will give carboxylic acid? 
9 0) 
(A) CHs-CH-C-CH;-CH; (B) фы 
Вг 
0 
(C) CH;-C-CCl (D) All of these 
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+ 
N=NBF, 
A 
4. ---->А 


In the above process product A is 


(A) Fluorobenzene (B) Benzene 
(C) 1,4-difluorobenzene (D) 1,3-difluorobenzene 
5. Treatment of NH; with excess of ethyl chloride gives: 
(A) diethylamine (B) ethane 
(C) tetraethylammonium chloride (D) methylamine 
6. The product of the given reaction, 
CH3CH; 
Ни? HNO. 
CHs-C-C- СНз 4» Product 
OH NH; 
is 
CH;CH; Q ÇH; 
(A) CH; -Ç - Ç - CH; (B) CH- C - Ç - CH; 
OH OH CH; 
сн, 
(С) CH;-C- CH - CH; (D) CH;-C-C-CH, 
ОН CH; CH;CH; 
7. Which among the following amines will give carbylamine reaction? 
(A) СНз-СН»-МН: (В) CH3-NH—-CH3 
(C) (CeHs)sN (D) CHs-CH;-NH-OH 
8. Silver benzoate reacts with bromine in acetone to form 
Br COBr 
(A) (B) 
COOAg 


Ше) "О 
Вг 
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9. Which of the following compound is most rapidly hydrolyzed by Sy 1 mechanism? 
(A) C,H;CI (B) CI-CH,- CH = CH, 
(с) (C,H,), ССІ (D) C,H,CH,CI 
Me Me Me 
10. OH | Н «он. H СІ -ОН» н | OH  (Racemic mixture) 
Et Et Et 
B A 
Steps | and Il are: 
(A) both 5\1 (В) both 5,2 
(С) 19541, Il 5,2 (D) | Sy2, II 5,1 


o0 
11. An alkyl halide (X) having molecular formula CgH;3Cl reacts with (СНз): СОК to form two 
isomeric alkenes (Y) and (Z) of molecular formula (СеН;2). Both the alkenes give 
2,3-Dimethyl butane on hydrogenation. The halide (X) is 


СН, СН, 
(A) CH3—CH—CH— CH.— Cl (B) CG eer we 
Cl 
CH; CH; СН; 
Оа (D) сн, -С 
CH;— T мин CH—CH3 СНх-- T —CH;—CH;—CH; 
CI Cl 
12. The formation of cyanohydrin from a ketone is an example of: 
(A) nucleophilic substitution. (B) electrophilic substitution. 
(C) electrophilic addition. (D) nucleophilic addition. 
13. Acetone is mixed with bleaching powder to give: 
(A) chloroform (B) acetaldehyde 
(C) ethanol (D) phosgene 
14. Which of the following compounds is stable? 
(А) CHsCH(OH)2 (B) (CHs)2CH(OH)2 
(С) CCISCH(OH); (D) none of these 
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Which of the following does not respond to haloform reaction? 


(A) CH, - CH, - OH (В) ССІ;СНО 
O 
(C) CH, 2 —COC,H, (0) CH, -CH- CH, 
бн 
In the given reaction 
O 
С —2:0-, (P) will be 


A compound (X) C4H&O which gives а 2, 4-DNP derivative and a positive iodoform test is: 


| 
(А) СН;-СН;-С-СН; (В) CH3-CH;-CH;-CHO 


(С) CH;-CH-CHO (D) All of these 
CH; 
The repeat unit of polystyrene is 
(A) шо ж а (В) кожа 
C6H5 CN 
(C) н (D) —CCl;—CCl— 
CI 
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19. 


20. 


21. 


22. 


Which one of the following polymers may be classified as step growth polymer? 


(A) Teflon (B) Polythene 
(C) PVC (D) Nylon 66 
Propyne and propene can be distinguished by 
(A) conc. H2SO0, (B) Вг inCCl4 
(C) AgNO; [Ammonical] (D) dil. KMnO, 
Identify an aromatic compound A(C;H&O) which gives following tests with the given reagents. 
Na metal 29 
Positive 
FeCl; (neutral) Negative 
Lucas reagent А 
Positive 
ОСН; 
(А) (В) 
ОН ОН 
СН» 
(С) (б) 


PI АНА, (p, РС; KCN R H340* S 
COOH > (Р) > (Q) > (R) > (S) 


H 
"Zz қ 
N CH5CN НАМ(СН:):СН:СН:СООН 
Н 
(C) CN (D) 1853 
: on N/ `СНСООН 
H H 
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23. Carboxylic acids react with diazomethane to yield: 
(A) Amines (B) Alcohols 
(C) Esters (D) Amides 
24. Which carbonyl group of the given compound is most reactive for nucleophilic addition reaction? 
О 
1 
Cre 
O 
(A) 1 (B) 2 
(C) 3 (D) All have equal reactivity 
25. Identify the ee ) and (C) formed in the following set of reactions. 


oa Суз 
(a) 
О 
) ву. ОН 100 (В) ву. О H 
DÇ оң °С ШӨ (С): ou^ 
OH OH OH 


OH 
O 
H 
(C) Both (B) and (C): Ө on (D) Both (В) ana (С): 0 
OH OH 
26. Identify the unknown products (A) and (B) in the given reaction: 
Glucose + 3 CsHsNH-NH, —!“ » Osazone + (A) + (В) 
(A) CeH&NH2 and МН; (B) CgHsNH2 and NH2OH 
(С) С6Н5МН--МНОН and NH; (D) NH2OH and H;O 
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27. Buna-S rubber is a polymer of 
(A) 1, 3-butadiene and styrene (B) vinyl acetate 
(C) Acrylonitrile (D) none of these 
28. Identify the final product (Z) in the following sequence of reactions: 
CH,NH, — > X —9" —, Y — 57 +CH,OH 
(A) CH, - CH, - CH, - NH, (В) (CH3)5N 
(C) (CHs)2NH (D) (CH34N*OH* 
29. The order of reactivity of the following alcohols towards conc. НСІ is 
сн; нас СН, 
Уус n Ph^ “он 
OH HO OH 
| I ІШ IV 
(A) 15 IE» HIE» IV (B) 15 IIl » > IV 
(C) IV » IIl » IE» 1 (D) IV » III 3 15 Il 
30. Which of the following will be oxidized by HIO4? 
(1) R R (2) R R 
Жы 7 ( 
О О О OH 
(3) R R 4) 8 R 
ӨН» 208 HO OH 
Select the correct answer using the codes below: 
(А) 1,2 and 3 (B) 1,3 and 4 
(С) 1,2 and4 (D) 2, 3 and 4 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


E 2 f 
1. | і 598 dx = Д +c, then f(x) is equal to 
sin’ xcCos* x (sinx) 
(A) sin x (B) cos x 
(C) tan x (D) cot x 
2. [tan atanx da is equal to 
(A) tan a sec x + с (B) tan! a Zn (sec x) + с 
(C) tanx [сат о- За + s) +C (D) tana {x tan !x- Lan(: + e) +C 
2 2 
1 e! 1 
3. If k= [— t , then [ечт(1+1) ої is equal to 
PI 0 
(A) k (B) 2k 
(С) e/n2 -k (D) none of these 
4. If I, = [e" (sinx)' dx , then s is equal to 
1 
3 1 
A) — B) — 
(A) 5 (В) 5 
2 
C) 1 р) < 
(С) (0) 5 
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2kn 100 


5. If k € N and |, = І |sinx|[sinx]dx , (where [.] denotes the greatest integer function) then У, 
-2kn k=1 
equal to 
(A) -10100 (В) -40400 
(С) -20200 (D) none of these 
6. Consider a function ' defined on the set of all non-negative integers such that f(0) = 1, f(1) = 0 
and f(n) + f(n — 1) = nf(n — 1) + (n — 1)f(n — 2) for n > 2, then f(5) is equal to 
(A) 40 (B) 44 
(C) 45 (D) 60 
7. Let R be the set of all real numbers the function f: В — R defined by f(x) = x? – 3x? + 6x — 515 
(A) one-to-one but not onto (B) onto but not one-to-one 
(C) neither one-to-one nor onto (D) one-to-one and onto 
8. A function f: R —> R is differentiable and satisfies the (а) = 0 for all integers n > 1, then 
n 
(A) f(x) 2 0 for all n e (0, 1] (B) f(0) = 0 =f '(0) 
(С) ҚО) = О but f '(0) need not be equal to (D) |f(x)| € 1 for all x є [0, 1] 
9. The maximum value of the sum of the intercepts made by any tangent to the curve (a sin? 0, 2a 
sin 0) with the axes is 
a 
A) 2a В) — 
(^) (8) 2 
а 
С) = D)a 
(2 (D) 
10. f(x) = — and g(x) -—* where 0 <x <1, then in this interval 
sinx tanx 
(A) f(x) and g(x) both are increasing (B) f(x) is decreasing and g(x) is increasing 
(C) f(x) is increasing and g(x) is decreasing (D) none of these 


1 log(x + v1+x? } 1 log(x + hex?) 
f (x) dx f (-x)dx is equal to 
“x logre to] ЕЕ 


1 log(x +1 +x? } 
ІТ тет ТІСІ 


(С) 2Қх) (б) none of these 


(A) 0 (B) 2 


f(x)-f(-x)}dx 


Space for rough work 
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je tan x+ 


(A) e* (tan x- 


! Je 
Text 


(C) e* [cot ша 
1- 


(6 + xJ(x* -2х7 ) dx is 


5 11/10 
(А) al 2 42x) «c 
(с) 3 үрэн 
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Domain of (ve -4x +3 “109 B 22 -2х2-6 +1) <0 are 
x 


(A) (9, |Ә, ә) 
(С) (1,3) 


(В) |1, 3] 
(D) (1) 


Space for rough work 
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17. 


20. 


21. 


22. 


20 


Let f: В > R and g: R > R be two one-one and onto function such that they are the mirror 
images of each other about the line y = a. If h(x) = f(x) + g(x), then h(x) is 


(A) bijective function (B) injective but n of surjective 
(C) surjective but not injective (D) neither injective nor surjective 
The set of value of a so that f(x) = x e. : does not take any value in the interval E - Ч is 
Q—X + 
1 
(А) Е = i (B) [2, о) 
(C) i 2) (D) (^ -ilu T 
4' 5 4 5 


Period of the function f(x) = cos 2n{2x} + sin л{2х} is ((where {.} denotes the fractional part of 
function) 


If f (n сии n e N and f(x) > 0 for all n є N then lim f (n) is equal to 


(A) 3 (B) -3 
(C) 5 (б) none of these 


x20| sinxtanx 


(A) 0 (B) 1 
(C) limit does not exist (D) none of these 


2 
The value of lim p (where [.] denotes the greatest integer function) is 


The left hand derivative of f(x) = [x] sin (nx), at x = k, where k is an integer is (where [.] denotes 
the greatest integer function) 

(А) 1) (К-1)л (В) C1) ' (к – 1)т 
(С) (-1)* кл (D) (-1 


Space for rough work 
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23. 


24. 


25. 


26. 


27. 
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22 т 
21-21 1 0 
Let f(x) = ы ЫН кее Um 


x|x|, x>1orx<-t 
(A) f(x) is an odd function (B) f(x) is an even function 
(C) f(x) is neither odd nor even (D) none of these 


Given the function f(x) such that 2f(x) + xf 5 - а Ма Өр + jl - 4cos? 5 + xcos 2 
X X 


(A) [XP =0 (B) f(1) = —1, but f(2), (2) can't be determined 
(C) (2)«t0)- (2. (0) Қо) + f(1) = 1 
1 1 
Let f(x) -— and |, зл then 
(A) f(g(x)) and g{f(x)} have different domain (B) f{g(x)} and g{f(x)} have same domain 
(C) g{f(x)} is a bijective mapping (D) f{g(x)} is neither odd nor even 


The period of the function f(x) = sin 3x cos [3x] — cos 3x sin [8x] (where [.] denotes the greatest 
integer function) is 


1 1 
A) = В) — 
(A) 5 (B) 3 
(C) 1 (D) 3 

(cosx - t)(cosx — e") 
The integer n for which lim ——— — — | is a finite non-zero number is 
X X 

(A) 1 (B) 2 
(C) 3 (D) 4 


Space for rough work 
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28. Ех) 2x? — x? + 100x + 2015, then 


1 1 
A) f| —— |> f| ——— B) f(2015) » f(2016 
(А) EE (а) ары ыы 
1 1 
C) f(2016) = Қ2015 D) f| —— |2f| —— 
Qr ai (0) (ж) (zu) 
29. Тһе lines tangent to the curve y? — х?у + 5y — 2х = 0 and xf -ху + 5х + 2y = 0 at the origin 
intersect at an angle 0. Then 0 is equal to 
Tt Tt 
A) — В) — 
(А) 6 (8) 4 
T T 
С) = р) = 
(© 5 (0) 5 
30. If the function f(x) = ах? + bx? + 11x - 6 satisfies conditions of Rolle's theorem іп |1, 3] for 
1 
x = 2 + —, then value of a and b are respectively 
43 
(A) -3, 2 (В) 2, —4 
(C) 1, —6 (D) none of these 


Space for rough work 
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LO) 9 
ч = 
= 
e < 
CN ZO оо |< |o а а о |< о < |< |< о а ja а < о |< | |< < omm) Ja la Jo 
1 г 
—. Е 
c E 
п ишш o 
c Z 
2 | О 
м = 
Ш > > 
W| = r 
= оын =о lm la < fo m |e Jt lo Jo Jo [а |< ооа |a < la lo < la lo а < |< |< а о о 
ш 
suc B 
p Pg 
zee 
г 4 
оу > 
tc 
Lu © 
> ос ja jo а ja |< |< jo jo |< JO юш о |< |o ja ja ja |< |a < |< ja jo |a ja ja ja |< ja 
o I 
2. oa 
< 
o 
Z “| а . . . . 
б 2 Оо | ~ | сч| со | |) | о | соо ООСО || о | соо о 
т INIMIDIOLOIR | 00 0 | = | = | = | ч | ч | а | т | + e | СЧ | СМ усу | СМ усу | сч | сч [ON [ON | | CO 


"Y LOZ '(peoueApy) 33r U! рәшепо 
әлец $шелболд һү шо sjuepnis 33f'LlIJ 6/56 9 SwesHO1g [OOYDS pejeJ6eju| / шоол56е|) WO. sjuepnis JIFLI 1262 iv LOZ (peoueapy) 
3ar ul eoueuuopied JIFLI 'Sxueg еїрш [IV 009 401 u! p44 pue 002 401 ш 99 “001 401 и pe рәббед әлец єшелболд [IV шол sjuepnis JIFLI 
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Physics PART - | 
SECTION - A 
1 4x Ho! [sin 45? + sin45° | аш = Hel y2] en жері 
| 4m R R| m 2R| J2nR 
2. V = 10. 4volts = 5 volt 
100 x4 
____100+4 
мше + 100х4 
100 +4 


= 4.9 volts ~. |V, – V,|=0.1volt 


3. In steady state :- 


4. Və = V, = -[10x10 +10х 10] 
= - 200 volts. 


6. 1,421-10=0 5+l-h+2l-10=0 


After solving we get, | 20, О = 0 


T. V= l а+4+2+4+..- q ] че. 
Ane, x1 2 4 8 Ane, | 1-(/2)| 2л, 
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Field at any internal point of the cavity. 
Е 4 г 
Ё = Gz np(C:C;) 


Since C, and С, are fixed (cavity being concentric with C, all the time), field remains constant 
both in magnitude and direction. 


If the fifth point P has identical charges the field at the centre of symmetry O would be zero. 


Hence the field due to one single such charge at P would produce a field E', such that (E' + E) = 
0 


E' --E =-(-31+4j-2k) 
this field will be four times E' due to this rearrangement, hence the required field at O is 
4E' = (12i -16j + 8k ) units 


If |, =Othen it becomes a balanced whetstone bridge 


L e me Sing: ОСЫ 
3 3 3 


poo яар 

е) 2А є, MEN 
9/2 

Еа 29 aie 


2А є, 
Apply gaus theorem 
Е(4лг”) 29р I ->Е ос 2 => field depends only on r. 
Eq 4лє, Г r 
АВ АУА 
R V | 
gAn а ее ба 00425540) 
В V | 
- 3% 


Magnetic field is zero at the centre due to symmetrical current distribution. 


2 2 
2 

2 2 

B 
2x, (I/4) 2 u(I/4)( 2 2 
BatO = : 0+ +—° 
\ ez a 4ra (45 45 
21, Ul 3 


= + = 
4./Бла 4na 5 4./5ла 
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20. 


21. 


22. 


23. 


24. 


25. 


26. 


Due to electrostatic shielding, the ratio will be 1. 


When key is open 
q, = СЕ 
when key is closed 


E 
= C| ———-R 
q2 [ | 


са СЕ (R +R.) |= 28) 3 


е 9 CER, R, 

ІН is current in ACDB then 

Bi hor da: 

4r 44r 

i, _1 

ir 4 
1. i 

,--хі-- 
5 5 

From symmetry the currents in segment gh is zero. Thus, the equivalent resistance R is given by 
p do е ЕЕ е ЧЕ 7 
А 4 4 2 2 2 3 


Current in eh = = =2.5А 


-. Potential difference across eh = 5V 


It is a balanced Wheatstone bridge for capacitor. Consequently the potentials of points a and b 
are equal. Thus energy stored in the capacitor is zero. 


Let after steady state the charges on the capacitor be а: and q2 

qi = CV, q2 = CV where v is the potential difference between the plates. 
Also from charge conservation 

qı + 4 =0 
> V=0 


1 1 
Thus, final energy stored in the capacitors = 5 eV + 5 Cv? =0 


2 2 2 


Initial energy stored = ын PRESH 


2С 2С С 
Thus, heat developed in the resistor = q°/C 
Initial capacitor is charged to Q/2 
2 2 
OY gh, аа. ieee i 
2 С 80 8 


1 
Energy stored in capacitor = 2 | 


1 
Finally energy stored in the capacitor, U; = a CE 
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27. 


28. 


29. 


30. 
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3 
2 
3 
2 


Work done by the battery = (Зсе); Е--СЕ? 


Heat energy lost = = CE (U; — U;) = 


: оЕ(2- 9: йо 


CE? f CE? ЕСЕ? 
277778 


2 2 8) 8 


The equivalent circuit is 

Current flowing through 3Q resistance 
= 3/3 = 1 Amp 

Current flowing through P to Q is also 
1 amp. 

From the figure current flowing through 
AB is 1 + 0.5 = 1.5 Amp 


By using the relation 


id 
В = Ро where 0 is in radian 
Алг 
Неге Ө = 180° i.e. л 
| 
So, Bp = ши 
4r 
Let x = a’ potential is zero (region II) 
к9 = 420 
a ata 
> а-а 


So, in the region Il, 
Potential is zero and can be proved. 
A solution can also found in region | (x = а/3). 


In the steady state i i 

Е – ІВ; ІА; -E4 -iR;-iR; =0 

Е -Е; = 41А; 

E, -Е; 2.1 

—— —*. = (6.3 - 2.1)/(4х1.7) = —— 
4R, 4 ) 3.4 


Solving, we get, Va – Vp = – iR, + Е – ІА; 


- 6.3 coe gue -63-21-42У 
3.4 
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Chemistry PART - II 
SECTION – А 
"о-н 8 "OH 10 


1. CH:CH; 5 ЯШ 18 
СНь- С--0-н Le, CH- с-6- н --> сну-С-1-—*0-н 
| 


23 C2H5 O- C-H; H 
(i) нот -Н 


Ug 


|| 16 
СН»—-С——ОС»Н;$ 


e 
5 о Q тү 
` сн,-сн-С- CH;-CH; —— 5? CH.-CH-C-CH-CH, —À СН;-СН-СН-СН; ---> онә. 
Вг Cpr 
o3 
C OH COON COOH 
CH,-CH-CH-CH, > CH. CH-CHÉCH, ER СН;-СН-СН,-СН; 
4. This is Baltz Schiemann reaction. 
С2Н5 | 
5 4C5H5-CI + NH; — CoHs-N*C3Hs СГ 
C2H5 
ÇH;ÇH; CH;CH; CH; 
О 
6. СНз- С -Ç -СНз— #95 CH,- -c- C- сн,-->сн,-С- e CH; 
OH NH; онд он CH; 
Н? 
E 
CH;-C- C - CH; 
CH; 
7. Carbyl amine test is responded by only 1? aliphatic/aromatic amines. 
8. This is Hundsdicker reaction. 


|| || 
Ph-C-0O Ag—> Ph-C-0O + AgBr э Ph + СО; 
Li» 
Вг Ph-Br 
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12. 


13. 


14. 


15. 


21. 


22 


23. 
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(CgHs)3CCl is hydrolysed most rapidly by SN, because (CgHs)3C* is most stable. 


SN; reaction is accompanied by racemisation while SN» reaction is accompanied by inversion of 
configuration. 


СН; СН; 
СН; СН; ЖК 
CH,— C — CH—CH; (major) | ү ү 
d CHs CH PUN S CH, CH-CH-CH; 


СН; С--СН --СН; 2, 3 Dimethyl Butane 


(minor) 


Nucleophilic addition. 
Chloroform is formed when acetone is mixed with bleaching powder (CaOClz). 


Due to intramolecular H-bonding. 


Because -CH;- hydrogen is more acidic than -CHs hydrogen. 


These steps are continued unless all the four a-H’s are replaced by D. 


O O 
| | 
СН»-СН:-С-СН, contain -С- and keto methyl group both. 


In polystyrene the monomeric unit is styrene which is having the formula of Hx>C=CH—CgHs. 

Step growth polymers (or condensation polymers) are prepared by reaction between two 
functional groups and thereby eliminating small molecules during polymerization. Nylon-66 is an 
example of step growth polymer. 

Test of terminal alkynes. 

Compound "А" give positive test with Na metal. That means it contains polar Hydrogen i.e., 


alcoholic group. It gives negative test with neutral FeCl; implies it does not contain of a phenolic 
group. It gives positive Lucas test means it is an alcohol. 


gS LiAIH, 183 PCI; ч KCN den 

N^ СООН N^ “СНОН N^ “Сн N^ CH; - CN 
| H H 
H 


ж 
H 


RCOOH + СНМ -> RCOOCH; + № ; methyl esters are formed. 
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24. 


25. 


27. 


28. 


30. 


‘2’ position is attached with two electron withdrawing groups. 

LiAIH, can reduce both ketone and ester. 

n СН:-СН-СН-ОН: + n CgHs—CH=CHp (styrene) 
(1,3-butadiene) 


—— (СН;-СН-СН-СН;-СН(СӘН;)-СН; |, 
(Випа-5) 


CH,NH, (е) (OH. у NI —4#4_5(CH,), N- OH" (СН, ),N + CH,OH 


R R 


© )— = юШ " к 
б O О О 
R R R. Он 

a )— —— ^Y + o7 
6 OH Ó 


(4) R- CHOH- CHOH- R —*: óR - CH- O + R-CH-O 
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Mathematics PART - III 
SECTION- A 
1-7cos? x sec? x 7 tanx 
1. — dx = = 
2-7 J sin’ x “ le sin’ x "ee 
2. tanx| tan” a da = ind о- le da = шах шал” а-24(1-02) ec 
1 е 1 
3. k= [dt = [e'in(t«t)dt = | m(t«t)e i еа - = eín2-k 
0 0 
4. |, = fe" (sinx)' dx = e" (sinx)' i -nf (sin х)” cosx e*dx 
0 0 0 
ЛАПИН 
1-0 l-2 1+П 
2Кл 
5. Ї |sinx|[ sin x ]dx = ШЕ [- sinx]) dx 


-2Кт 
Е -2k[sinx dx =| -2k(-cos x) |p --4К 
Ik= E 
100 
УК = -20200 
k=1 
6. f(n) — nf(n — 1) = (-1)ff(n 1) – (n= 1) f(n -2)] = (21) ' [f(1) —1(0)] = (-1)" 
Қа)» (а= 9) fey 


5i (n1) * i and this gives 


{oan tsa Бос SE 


- (п eN) > 0 as n > o by the definition of continuity f(x,) — f(0) as n х. But f(x») = 0 for 


all x e N, CE 


0 f(x, )- f(0 
Also lim 100510) A ) = lim ыла - fis derivable at x = 0 
x20 x20 X, -0 
9. Equation of tangent у = 1 
x-asin^0 510 
х Y _, 


> —M-4— 
-asint0 asin 
Sum of intercepts = а(ѕіп? 0 + sin ө) = 2а when sin 0 = 1 


: sin X — XCOSX 
rr 
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13. 
14. 


20. 


21. 


24. 


28. 


30. 


Let h(x) = sin x — x cos x 

(х) -хвбіпх>0У0<х<1 

h(x) is increasing 

h(0) < h(x) 2 sin x -xcosx > OforO<x<1 
f (x) >0 

Similarly g(x) is decreasing 


1 2x 
E + 


1 x d 1 
5 > > | dx =e"| tan” x- > [+С 
1-x 1-х (1+ х?) 1+х 


| 1/10 


[e' tan! x+ 


Ге + x)(x” poe? "ах = f(x +1)(x? +2x) dx Е 2 (x? + 2x 


Value of definite integral can be zero when either the lines coincide or f becomes identically zero 
for given interval or f(x) = 0 has some root in the given interval. 

Неге sin(x + К) 2 0 inn e [0, 1] 

Let for particular хо 

1 о) = | кшш g(x) 2a-k 

h(Xo) = 
h(x) 
h(x) i 


X 


- A ҮхєВ 
is many one and into 


х-1 1 
ша ЖЛЕ алуда ded 
4 -x «a +1 да [ | 


Hence, we get с є Е 2 


As n — о 
lim f(n) = lim f(n+2) = lim f(n+1) =k (say) 


5 ШЕМЕН 


noo 


кіші ->К-3 
2 k 


1 
2 
(A) ЕНЕ (С) (2) + Қ1)- (3) (D) (2) + f(1) = 0 


Put separately x = —,x = 1 and x = 2 we get 


f'(x) = 3xX* - 2х + 100 > 0 


ЮІ)-Ң) | À.- 2 128 (1) 
f = Зах? + 3bx + 11=0 2 2 2 aaa (2) 
Solving we get a = 1 and b = —6 
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FIIT) EE JEE (Advanced), 2015 
PART TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate (11111111 111 ЇЇ | 
 12111Ї1Ї1ЇЇЛ Л ЇЇ ЇЇЇ ЇЙ 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
М-9, Ма-11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, 7п-30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, 0-92. 

Atomic masses: Н-1, Не-4, 11-7, Ве-9, В-11, С-12, М-14, О-16, 
F=19, Ма-23, Mg=24, Al = 27, Si=28, P=31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Рр-207, U=238. 
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Physics PART - | 


SECTION – А 
Single Correct Choice Туре 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Three concentric charged metallic spherical shells A, B and C have radii a, b 
and c; charge densities c, -с and o; and potentials Va, Vg and Ус 
respectively. Then which of the following relations is correct? 


(ij cs bre) (B) v, = fa /b) -b «cle 
80 £o 
(OV, = Цаг Hetel (D) v, -V, - V, - (a-b+c)o 
0 80 


Four identical charges are placed at the four vertices of a square lying in YZ plane. A fifth charge 
is moved along X axis. The variation of potential energy (U) along X axis is correctly represented 
by 


(A) (B) 
U U 
—х о +X —х о +X 
(C) (D) 
U j S 
-x о +X —х о +X 


Two resistances 300 ohm and 400 ohm are connected in series with a 60 volt supply. A voltmeter 
connected across 400 ohm reads 30V. The same voltmeter when connected across the other 
resistance will read. 

(A) 22.5 V (B) 50 V 

(C) 30 V (D) 10 V 


Space for rough work 
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The equivalent capacitance between P and Q in the figure is (area of A 

each plate is A and separation between two consecutive plates is d) d P 
Ag ЗАв 

A B : 

(A) 2d (B) 2d 
2Ає 5 Ас dj = Q 

Qu Dj 2. 

(С) d (D) 3 d 


Two long parallel straight conductors carry currents i, and i» (i; > 12). When the current are in the 
same direction, the magnetic field at a point midway between the wires is 20 АТ. If the direction of 
і is reversed, the field becomes 50 uT. the ratio of the currents i;/i» is 


(A) 5/2 (B) 7/3 

(C) 4/3 (D) 5/3 

A uniform constant magnetic field B is directed at an angle of 45° x y 

to the axis in the xy -ріапе. PQRS is a rigid, square wire frame S < R 

carrying a steady current lo, with its centre at the origin O. At time ; 

t = 0, the frame is at rest in the position as shown in figure, with its 7 4 2 . 7 

sides parallel to the x and y axes. Each side of the frame is of ЛУ ЕК 

mass M and length L. The torque t about O acting on the frame O; xa 

due to the magnetic field will be? 7 | p^ 
Bll? p a > Bll?r; . | 

wa [i] ej Р? Q 

(C) Big? | +j-i] (D) Big? [-j- i] á 


А coil is in the form of equilateral triangle of side ‘a’. The current in the coil is І. The magnetic field 
at a distance 'a' equidistant' from all the vertices will be 


ші (В) КЕЛІ 
2./Зла 2na 

Hol D Hol 
„Зла 4./Зла 
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Two capacitor each of capacitance C = 1 uF each charged to potential 100 V 
100 V and 50 V respectively and connected across a uncharged ge 
capacitor ‘C’ = 1uF as shown in the figure if switch 'S' is closed then || 
charge in the uncharged capacitor at equilibrium will be 
(A). 9 ug (B) 50 uC ot M 
3 +92 
(С) 25 uC (B; 388. ne / 
3 WW 


| а а а а 
Three point charges +q, -2q and +q are placed at points | 0, —, — | ; (0,0,0) and | 0, —, -— 


respectively. Find the net electric dipole moment vector of this charge assembly. 


(А) V2qa(-j) (B) V2qa(-k) 
(C) /2аа(-1) (D) 2qa(+}) 


if resistance of each resistor is R, then effective resistance 
between points A and B of the shown network is 


8R 6R 

BET шал i : 
6R 2R 

з ца 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11 


The diagram show is a modified meter bridge, which is R Ri Re 
used for measuring two unknown resistances R; and R, 
at the same time. When only the first galvanometer is 
used, balance point is found at point C. Now the first 
galvanometer is removed and the second galvanometer is 
used, which gives balance point D. Using the details given 5с De Ee 
in the diagram, find out the value of R; and Re | 

(А) R, 25 R/3 (В) В, - 4R/3 

(С) R, - 4 R/3 (D) В, =5R/3 


с 
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12. 


10C of charge is given to a conducting spherical shell and another— 3C point charge is placed 

inside the shell. For this arrangement mark out the correct statement(s). 

(A) The charge on the inner surface of the shell will be +3C and it can be distributed uniformly or 
non uniformly 

(B) The charge on the inner surface of the shell will be +3C and its distribution would be uniform 

(C) The net charge on outer surface of the shell will be +7 C and its distribution can be uniform or 
non uniform 

(D) The net charge on outer surface of the shell will be +7C and its distribution would be uniform 


A parallel plate capacitor of plate area A and plate separation d is charged to a potential 
difference V and then the battery is disconnected. A slab of dielectric constant K is then inserted 
between the plates of the capacitor so as to fill the space between the plates. If Q, E and W 
denote the magnitude of charge, the electric field between the plates (after the slab is inserted) 
and magnitude of the work done on the system in question during the process of inserting the 
slab, then : 


(A) Q= gg AV (B) Q= КАМ 
а а 
(Су ее (0) w= SAT (1-2) 
Kd 2d K 


A proton is fired form origin with velocity v =v,)j+V,k in a uniform magnetic field B- B,j . In the 
subsequent motion of the proton 

(A) its z coordinate can never be negative 

(B) its x coordinate can never be positive 

(C) its x and z coordinates cannot be zero at the same time 

(D) its y coordinate will be proportional to its time of flight. 


Two bulbs 25W, 100V (upper bulb in figure) and 100W, 200V A 1000 (% B 
(lower bulb іп figure) аге connected іп the circuit as shown in 


figure. Choose the correct answer (s) 

(A) Heat lost per second in the circuit will be 80J 6000 Ф 

(B) Ratio of heat produced per second in bulbs will be 1: 1 c ММ D 
(C) Ratio of heat produced in branch AB to branch CD will be 1:2 

(D) Current drawn from the cell is 0.4 A $ соозо died 
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SECTION - C 
(Integer Answer Type) 


This section contains 5 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. In the network shown in the figure, the potential difference 12V 
(in Volt) across points A and B is FP 
2008 $o 5 4.00. 
Ce Ge % 
LE fus 5 2.00 
4 [ 
ЖЕР! 
2. Two circular coils of radii 5cm and 10 cm carry equal current of 2A in opposite sense . The coils 


have 50 апа 100 turns respectively and are placed in such a way that they lie in same plane апа 
their centres coincide. Magnitude of magnetic field(in Tesla) at the common centre of coils is 


3. A circuit is connected as shown in the figure SWF х бие 
with the switch 5 open. When the switch is | | 
closed, if total amount of charge that flows | | 


cos 


WWM 


30 | 60 


from Y to X is Q(in uC), then 4 - 


4. Plate А of a parallel plate air filled capacitor is connected to а AB 
spring having force constant k and plate B is fixed. They rest 
on a frictionless table top as shown in the figure. if a charge +q 
is placed on plate A and a charge -q on plate В, by how much 
does the spring expand in equilibrium (92 = 6kAéo) M 


777777772 


5. A uniform magnetic field with a slit system as shown in the figure 
is to be used as a momentum filter for high energy charged o © 
particles (enter and exit perpendicular to PQ) . With a field of B о 4 
tesla it is found that the filter transmits о particle each of energy 
2.2 MeV. The magnetic field is increased to 2.13B tesla and O7' © 
deuteron ions are passed into the filter. What is the approximate P Я 
energy (In MeV) of each deuteron ionstransmitted by the filter? Spurge Detector 


© © 
© YO 
© © © 
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Chemistry PART - 1 


SECTION – A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1: In alkaline medium alanine exits predominantly as 
(A) Шаа а ANI: (В) Н,С-0Н-СН,-МН, 
соо? соо? 
С) H4C—CH—NH р e 
(ОУ НӘ ~ (D) нс--сны-сн-МН, 
COO [| © 
СОО 
2. The Cannizzaro reaction is not given by: 
(A) trimethyl acetaldehyde (B) benzaldehyde 
(C) acetaldehyde (D) formaldehyde 
3. NH; 
NaNO, “НСІ и H,O/H* 
uo. A == B e 
(C) is 
(A) CHO (B) COOH 
(C) CN (D) СН, 
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|| 
(С), NaOH/Br, 


CH5—NH5 H3C CH3 


9 


(В) | 
CN 
(D) | 
CN 


Space for rough work 
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COOH 


К 994 89, An alcohol 


An alcohol is 


(B) 
No Онон CHOH 
OH 
(D) CHOH 
COOH 3 
о 


zi со——^© , AlCl, 
СО 


— nd ? 
(D) 
Space for rough work 
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Ы HOCH CH CH,-CH,-0H MnO2 QA, 
OH 
A is 
(A) E MC E (B) LOI ады 
OH 
(C) ИЕ хэн (D) 9 
O H5C—CH f CH,—C—OH 
O 
9. What is the final product of the following reaction? 
OCH; 
(i) На0” 
ocH, 94 
COOCH3 
(A) (B) OCH, 
O 
OCH3 
COOH COOH 
(C) (D) 
O О 
COOCH3 
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10. What is the final product of the following reaction? 
COOH 
1.NaOBr о 
2.H* ` 
CONH, 
(A) COOH (B) 
МН, 
C) О D 
EX : 
на“ 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


1. — HyS—CH—CHO — =" А 8. _, B(pH < 7) 
СН, 
Which of these substances appear in reaction sequence? 
(A) СН, (B) CH40H 
H4C—C—CHO дй Ж 
СН, ОН СН, СМ 
(C) H үй (б) шана ды. 
НаС--С--СН--СООН CH3 
СН, 
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12. Which of the following statement(s) are correct? 
(A) CH3 
H3C—C— CH — CH} —2 K% _ alkene with бо —H 
Cl 
(B) CH3 
H34C—C a CH ,—CH, —“““" alkene with 8a — Н 
H Cl 
(C) 
O СН,-СН-СН, alc. KOH ,alkene with Зо — Н 
| 
Br 
(D) CH3 
"uec ал, ОНОН соло SOs, carbonium ion with 7a. — Н leading 
CH40H 
13. O OH 


|| | | 
НСС СН СНз — 80% _, ats .н,С--2-0Н,ОН, 


Н;50, 


CH»NH» 


Which of these statements are correct? 
(A) One of these chemical substances gives iodoform test 


H34C—C—CH; is formed 


(C) The final mixture is optically active 
(D) The final mixture is racemic 


Space for rough work 


— —— —— ———— —————YÁ—Ó—MA——Ó———Á———M—Á——M— má 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AIITS-PT-III-(Paper-1)-PCM-JEE(Advanced)/15 


14. 


14 


О 
i 
(С) Oel organic compound with 2 benzene rings 


Which of the following statements is/are correct? 

(A) One of the benzene rings is ortho & para directing 
(B) One of the benzene rings is meta directing 

(C) Organic compound is 


нас NH 


9-9 
Ph 


(D) Organic compound is 


1 
H3C (О) NH—C—Ph 


Select the correct statement(s), among the following given statements 

(A) CH3CH;CH2I will react more readily than (CH3)2CHI for SN? reactions 

(B) CH3CH;CH;CI will react more readily than CH3CH;CH5Br for SN? reactions 

(C) CH3CH;CH;CH;Br will react more readily than (CH3)3C — CH;Br for SN? reactions 

(D) CH; — O — CeHs - Br will react more readily than NO» — CgHs — CHBr for SN? reaction 
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SECTION - C 
(Integer Answer Type) 


This section contains 5 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. What is the total number of basic groups in the following? 
@ 
Bal EE DES 
СН--МН, 
ас 

NS 

B» 
2. 


dr —™ product (s) 


How лал product(s) are possible? 


3. How many structures of A are possible? 
СНз 
НС : + A Вг, /ССІ, C,H,Br, 
5 (5 such products possible) 
OH 
4. о 
H,C—C—CH, —*?*— lodoform reaction 
How many molecules of lə are required for 3 molecules of CH3COCH3? 
5. О 


CH5CH5CH5CI 
27 27 27 _ chwal, product containing 1 cyclic ether 


How many C atoms are part of cyclic ether? 
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Mathematics PART - 111 


SECTION - A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. If (a, 0); а > 0 is the point where the curve y = sin2x — V3 sinx cuts the x-axis first, A is the area 

bounded by this part of the curve the origin and the positive x-axis, then 

(A) 4A + 8 соѕа= 7 (В) 4А + 8 ѕзіпа= 7 

(C) 4A -8ѕіпа= 7 (0) 4A-8cosa=7 

А In(x+h) , Inx 
sin(x +h —(sinx 
2. Let f(x) = lim ч I dan 18 is 
h>0 h 2 

(A) equal to 0 (B) equal to 1 

(C) Ing (D) none existent 
3. For any natural number m, f(r 35008 x )(2х°т +7x" + 14) dx (where x » 0) equals 

mu шиг 
(7x7 зах" +14х") т (2x" t: 14x? +7х") т 
(А) +C (B) +C 
14(т +1) 14(т +1) 
ший mel 
(2x7 nob gu +14х") т (сш +2x®™ + x") m 
(C) +C (D) +c 
14(т +1) 14(m+1) 
u(x u'(x | 
4. Let u(x) and v(x) are differentiable function such that | 1.7. If ( Дея апа о =q 
v(x) v'(x) v(x) 


then prq has the value equal to 


(A) 1 (B) 0 
(С) 7 (D) -7 
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3 
A function is represented parametrically by the equation x = кы уе + 2 then ay 203 
t? 22 t dx (ах 


has the value equal to 


(A) 2 (B) 0 
(C) -1 (D) -2 
xi? 
Let g is the inverse function of f and f'(x) = (i 4 . If g(2) = a then g'(2) is equal to 
+X 
5 1+a? 
(A) 25 (В) 210 
ae Tran 
C D 
3d 1-а? (0) а? 


Let f о d >R be continuous and satisfy f'(x) = for all x e(o. z), If f(0) = 3 then 


1+cosx 
(2) has the value 


13 


(А) -- (B) 2 

(С) 4 (D) none of these 

For the curve represented implicitly as 3* — 2” = 1, the value of lim (5) is 
X00 X 

(A) equal to 1 (B) equal to 0 

(C) equal to log» 3 (D) non existent 


[(sin(101x)sin?? x) dx equals 


100 


Р A 100 
Р sin(100x)(sinx) "m 


(B) cos (100x )(ѕіпх) "m 


100 100 
1 100 1 1 3 101 
(C) cos( е (D) sin( orm ЯЛ 
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10. lim ---| a arc tan p arc tan. the value equal to 
x0* =r a b 
a-b 
A) —— B) 0 
(A) 3 (B) 
a? -p? a? -р? 
(С) ——;—- (Dom 
6a‘b За“ 


Multiple Correct Answer(s) Type 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE are correct. 


11. If 2° + 2” = 2**Y then 5% has the value equal to 
X 
2) 1 
А)--- B)——— 
( ) 2x ( ) 122^ 
2* (1-2) 
(C) 1— 2" ш ең) 
2" (2-1) 
12. Two functions f and g have first and second derivative at x = 0 and satisfy the relations 
t(0)- 20) : (0) = 2g'(0) = 49(0); 9"(0) = 51 (0) = 610) = 3 then 
9 
f (x) 15 | 
(A) if h(x) = FO) then h'(0) = Ті (B) if k(x) = f(x) g(x) sin x then К(0) = 2 
im 209 1 


(D) none of these 


хэд f'(x) 2 
13. — Letf'(x)- зх? sin" хсов- ; if x = 0 f(0) = 0 and s) 0 then 
T 
(A) f(x) is ББ: аїх= З f(x) is non derivable at x = 0 
(С) Ғ(х) is continuous at x = 0 5 | '(х) is non-derivable at x = 0 
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14. Consider the function f(x) and g(x), both defined from R > : and are defined as f(x) = 2x — х? and 
g(x) = x" where n e М. If the area between f(x) and g(x) is 5 then n is a divisor of 


(A) 12 (B) 15 
(C) 20 (D) 30 


15. Consider f (x) = such that f is periodic with period x, then 


2 
(5-і €— 
2 2 
д? 
(A) the range of f is Б d 


(B) f is continuous for all real x, but not differentiable for some real x 
(C) f is continuous for all real x 


3 
(D) the area bounded by y = f(x) and the x-axis from x = —nz to x = пл is ар + =) forn e № 


SECTION - C 
(Integer Answer Type) 


This section contains 5 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


n/4 n 
1. Let |, = f tam хох (n = 0, 1, 2, 3, .....) and S, = У („+ ls + г) then the value of 
0 n=0 


lim (5,) is 


X—00 
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2. 


20 


Let L denotes the value of lim 1 cos ЕШ and U denotes the value of f"(0) where 
X 


xo0* X 


f(x) = fsin(t? -t+ x)dt , compute the value of T 
0 


л/2 


Suppose V = | x sin? x ES , then the value of эг? 
0 T 
If the value of the integral (pee is К(л cos 2a cos о) then the value of k 
2 С05Х-СО5о 


хїї х=0,тєМ 


A function f(x) is defined as f(x) = x . The least value of m for which Ғ(х) is 


0 if x=0 
continuous at x = 0 
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FIIT) EE JEE(Advanced)-2015 


ANSWERS, HINTS & SOLUTIONS 
PART TEST -lll 


(Paper-1) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 
B C A 
1. 
B C A 
2. 
А B С 
3. 
D D A 
4. 
+ B B С 
5 > А С В 
E 6. 
c 
5 : А С С 
ке) . 
ч А А С 
ш 8. 
ш 
с с с А 
= 9. 
2 р С р 
= 10. 
2 A,B C,D A,B,C,D 
11. 
A, D В,С А,В,С 
12. 
A,C,D A,D A,C,D 
13. 
B,D A, B, D B, C, D 
14. 
A, D АС A,D 
15. 
0 2 1 
1. 
0 1 6 
2. 
9 3 4 
3 
3 9 4 
4. 
5 4 3 
5. 
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Physics PART - | 

2. Potential energy will be finite and maximum at x = 0. 

5. В; - B2 = 20 рТ, By + Вг = 50 uT and B «i 

6. Use t=MxB 

7. Use symmetry arguments. Net B will be perpendicular to the plane of the loop 
9. Use P = хад 
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Chemistry PART - II 
SECTION – A 
1. In alkaline medium, alanine exists as anion: 
H3C—CH—NH, —9"—, H4C—CH—NH5 
COOH COO. 
2 FHG 
а O a—H 
CH3 
1 
O oo 
1 
H4C—C—H З &—H(not appropriate for Cannizzaro reaciton 
O 


e 
: NH; N=nc@ мн; соон 
NaNO, “НСІ CuCN H,O/H* 
0-5C 
4. Hoffmann bronamide degradation. 
5. yon | 
СІ 


NaCN 
DMF 
(polar approtic solvent) 


Sy2 reaction 


| CN 
6. NaBH, selectively reduceds 

O 

| 
7. Gattermann Koch reaction. 
8. MnO; oxidized allylic alcohol. 
9. OCH OH o 

TN E "T dd 
OCH, 229989" OH 
СООСН; СООСН; СООН 
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10. 
COOH 1 7 
он 2 
ВО” 
NH 
Сомн» їн» 
11. OH OH 
7%, 9 | H*/H,O | њо 
Н, ине ено (н CH—COOH —®°—› H,C (яа COC 
Сн; CH, CN CH, сн, 
12 А баг! 
(А) 2231 (йг P 
(Hc3- 6—cH-ÍcH, ) (E2) 
b | 9a H 
B ЖҰТА 
a OH) 
(н,с3-05-0Н-4он, Он, (E2) 
Ш ба-Н 
(С) Ape ЖС 
сн-есн-існ; ) (E2) 
зан 
Ж 
и = юш и 2 сал ES C © С 
С p С ї C 
c 
H 5 
uli 
| 
E E 
O C 
х 
СНз 
(ether and NOT ап alkalene) 
13 
МИ " 
ІШ Р | Y 
нас-С-Сн;-Сн; С ¢ (Ce LEM. Ls оаа 
ye сэн CN CH»NH> 
sp’ CN (A) (B) 
hybridised above & below (R as well as S racemic mixture) (racemic mixture) 
planar the plane ПАН, 
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Organic compound is 


1 
«О-О 
3 p directing 


meta directing 


SECTION - C 
-4МН: si basic. 
—COO is (conjugate) base. 
—NH;* is acidic. 
2 


(| Сон Ox. 1' 3 
О 


О 

19 9 2 
2 3 4 

aldol ^ 

A — 25 == 
3 4 О 

y ~g 3 

0 он 


H— 


The compound A is represented by the 3 structures as follows: 


OH H СНз НС сн; 
| К хм 7 Ne cef 
H3C сн; CH CH; dehydration шог, + P anc. + H3C—CH,—CH=CH, 
нс H H H 
trans cis 
( (eis) Br, /CCl, 
Ін /ссі, > /CCl, 
meso d and / forms d and / forms 
(racemic) (racemic) 
5 products 
О О О 
ШИНГ” Й | нее айр ОР 
Н,С--С--СН, H3;C—C—CH, H4C—C ен; H3C Фур» 
OH 


A | | 


| 
ө 
CH, - COO" +СНІ, | Cl, + HC—C— 0H 


О 
| 


1 molecules of НЗС С СНз requires 3 molecules of 12. 


О 


CH2CH2CH2CI СН,Мо! ОН 
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Mathematics PART - III 
SECTION - A 
1. (a, 0) lies on the given curve 
“ 0o = ѕіп2а – J3sina 
43 


=>sina=Oor Сова 


а= Б (as a > 0 and 1% point of intersection with positive x-axis) and 


7/6 
A= f (sin2x - УЗ sinx)dx - 7-8 - 7.- 2cosa = 4А + 8 соѕа= 7 
0 


In x In(sin x) 


2. Let g(x) = (sinx)"*=e 
f(x) = g'(x) = (sinx)"" 22 


Непсе, (2) в(5-0 
2 2 
3. Put 2x7" + 7х2" + 14x" = 1" 
14m ex ex” дее ті “at 


In(sinx) 


ау. EE E) 
dt. (ғ 
6. f[g(x)] = x 2 f'[g(2)] 9012) = 12 = f'(a) g'(2) [putting x = 2] 


| | a 1-а? 
Given f (а) = 1 = 0(2)- RE 


integrating 
Х 


(0)-3:-3 
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8. 2’ = 3" -1 = y In2 = In (3 - 1) 
n29 _3 In3 _ In3 
dx 3*-1 1-3 
lim NE | 1 log, 3 


9. |= J (sin100x + x)(sinx)” dx = [[(sin(100x)cosx « cos100x sin x) (віпх)” dx 


[sin(100x)cos x (sinx)" dx + |сов(100х)(віпх) ” dx 
| Il 
: : 100 
„НО о cos(100x)(sinx) ^" dx + [соѕ(1 00x)(sinx)'°° dx 
100 100 
Е : 100 
sin(100x)(sinx) xd 


100 


10. Using Lopital Rule 
m Е tan! Vx /a—b tan” en 


x0 xvx 
a Hi 1 b E 1 
(1+x/a?) а 2/х (1«x/b*) b 2Jx 
- lim 
х0 3 
ЗК 
NA а? р? 1 a-b? 
хәб (а? +x)x (b? + х)х 3 за? 
3 . 
13 (х) = x“ sin if x #0 
0 if x =0 
14. 2x х? =x" 


= х= 0 апа 1 


1 3 n+1 ! 
А = [(2x-x? - x" )dx = х? E LUE Sd 


>ne=5 
Hence, n is devisor of (20, 15, 30) 


т 
cosx 0<х<- 


2 
(5-і LP 
2 2 


-. We draw the graph of y = f(x) 


15. Given f(x) = and f is periodic with period x 
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2 
From the graph the range of the function is le d 


2 пл 
It is discontinuous at x = пл, n e lat x E nel 


Area bounded by y = f(x) and the x-axis from —nz to nz for n є N 


- = жох) x)dx LI dx + | (2-4 x|- = «1+ Ж 


л/2 


SECTION - C 


л/4 л/4 
1. We have |, +15 = | tan” xdx + | tan™? хах 


л/4 1 
= | tan" х(1 +tan? x) dx = | "ди gals (where u = tan x) 
5 n+1 


So, |, +1 which implies that 1 +15 = 52 


+2 


qe xm 


oo 
Hence, EX Р + In +з + Р р + р la) 


ный вд» 2122) AES 27] 


| 2 d 
“(= “| x" -sin | 
с z? 
Х 
2 L:lim = lim 
х-»0 Х х-0 X 
тт Sin (M) di cci E 
= lim lim — (Using соѕ їі =sin” J1-t* ) 
x 
... [X^ - sin? x ... |(x-sinx) (x +sinx) 
x>0 Хх x20 x3 x 


1 1 1 
= lim :2 = > = —= 
хэд V6 45. 48 


U:f(x)= (ве - tJcos x +cos(t? -t)sin x Jat 


or f(x) -cosx [sin(t - t)dt + sin »[cos(t - tdt 
0 0 
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F(x) өзен x) зне -tjat sina feos? at enn cos ЕТ? 
0) =| -sin(x? -x)sinx +cosx cos(x? — х)(2х 1) | 
(i (Е- toe +sinxsinx (x? - 1 


+ cos(x? = х)совх = sinxsin(x? = х)(2х -1) | 


m - 9- fost ара sn 


a #0) =1.U=1 


+ 


17? R^ 172 
V = | x|2sin х-1рх = 5 ) x|cos 2x|dx 


Put 2x =t, 4-8 
2 


Consider the numerator cos 4x — cos 4a 

= (2 cos? 2x – 1) – (2 cos? 2a — 1) 

= 2(cos? 2x — cos? 2a) 

= 2(cos 2x + cos 20)(соѕ 2x — cos 2a) 

= 4(cos 2x + cos 20)(соѕ x — cos a)(cos x + cos a) 


nde 4[(cos2x + cos 2a) (cos x + соза) ах = 4Г(сов2а-сова)дх (all other integral vanish) 
0 0 


г. 4m COS о-С05 2a 
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JEE (Advanced), 2015 
PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have one or more correct 
answer. Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 16) contains 4 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (А), (В), (С), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate (11111111 ЕЕ 
OUOU 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014. 


OOOO 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-PT-III-(Paper-2)-PCM-JEE(Advanced)/15 


Physics PART - | 


ЅЕСТІОМ – А 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A conducting ring of mass 2 kg and radius 0.5 m is 
placed on a smooth horizontal plane. The ring carries a > 
current of | = 4A. A horizontal magnetic field B = 10T, 
coplanar with ring exist in the region. if the ring is 
released from rest then 


(A) angular acceleration of the ring is 40 rad s? (В) torque on the ring is 20 лМт 


(94) 


(C) angular acceleration of the ring is 20 лгад s? (D) torque on the ring is 10 лМт 


A sphere has a positive charge. Figure shows variation of electric field Е 
(E) with distance x from its centre. From this figure, we conclude that 

(A) Sphere is made of a non conducting materials 

(B) Diameter of sphere is equal to R/2 

(C) Electric potential, due to sphere, is maximum at its centre 

(D) 


Density of charge is uniform throughout the volume of sphere б " 


Electric charge +q is uniformly distributed over the entire length of a ring of radius r rotating with 
constant angular velocity @ about its own axis. Assuming mass of ring to be m, its magnetic 
moment to be M and angular momentum to be L. 


2 2 

(A) m= (в) M= 2000 

2 5 
(c) 0-2 (о) М.- 24 

т L m 
A battery of emf E is connected across a conductor as shown as one B 
observe from A to B. then Л А I 
(A) Current remains same 
(B) Drift velocity of electron decreases M 
(C) Electric field decreases ° n 
(D) Potential drop across the length decreases СЕ 


Space for rough work 
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5. To convert galvanometer into a voltmeter, a large resistance is connected in series with the 
galvanometer. Due to the use of this large resistance is 
(A) Accuracy increases (B) Least count increases 
(C) Least count decreases (D) Range increase 

6. A point charge q is placed at corner D of a cube of side d. Flux of electric E с 
field passing through face 1 A y 
(A) ABCD is zero (B) CDFE is zero Lr 

; Ч 
(C) DFGA is zero (D) ABHG is —— B 
242, M ERU 
<—d— A 
7. Select the correct statement(s) from the following. 


The path of a charged particle moving with an initial velocity u 

(A) parallel to the uniform electrostatic field is a straight line. 

(B) perpendicular to the uniform electrostatic field is a parabola. 

(C) parallel to the uniform magnetic field is a helix with its axis parallel to the direction of B. 
(D) perpendicular to the uniform magnetic field is a circle in a plane normal to the field. 


8. In the figure shown, area of each plate is A. Match the following 1| |2 3) 45 |6 
€ A 4Я6----”, 4<--> 
(A) Charge on plate 5 is d V 2d d 
(B) Potential difference between plates 2 and 3 is V 
(C) Potential difference between plates 2 and 5 is zero Же 
(D) Charge on the plate 3 is zero. 


Linked Comprehension Type 


This section contains 4 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 9 to 10 


A coil (ABCDEFGH) is in the form of prism having each side equal to 


length / carries a current i; (Assume gap between parallel wires АН and 
DE to be negligibly small) 


9. The direction of magnetic field at the geometric centre of three dimensional prism shaped coil will 
be 
(A) along y-axis (B) along x-axis 
(C) along z-axis (D) none of these 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AIITS-PT-III-(Paper-2)-PCM-JEE(Advanced)/15 


10. If an external magnetic field Bo is applied along +ve z-axis then the force on the coil ABCDEFGH 
due to Bo only will be equal to 
(A) zero (В) LoBé 
(C) 610В/ (D) 210В/ 


Paragraph for Question Nos. 11 to 12 


Two long straight parallel wires are 2 metres part, perpendicular to the A 
plane of the paper. The wire A carries a current of 9.6 amps, directed 
into the plane of the paper. The wire B carries a current such that the 


1.6m 
magnetic field of induction at the point P, at a distance of T metre from rem % 
the wire B, is zero. Answer the following questions. A S 
1.2m 
BOE 
^ 
10/ 11m 
V 
P 
11. The magnitude of direction of the current in B. 
(A) 4.0A (B) 3.0A 
(C) 2.0A (D) 1.0A 
12. The magnitude of the magnetic field of induction at the point S. 
(A) 1.1 uT (B) 1.3 uT 
(C) 1.4 uT (D) 2.8 uT 


Paragraph for Question Nos. 13 to 14 


In the circuit shown in fig. E, F, G and H are cells of emf 2, 1, 3 and 1 Volts E 


: ЗИ” : : А В 
respectively and their internal resistance are 2, 1, 3 and 10 respectively. 5 
Calculate A 


13. The potential difference between B and D and 
2 4 
A) —V B) —V 
(A) 13 (8) 13 
6 8 
С) —V р) —V 
(© 13 ( ) 13 


Space for rough work 
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14. The potential difference across the terminals of the cell G. 
19 17 
A) —V B) —V 
(A) 13 (8) 13 
21 23 
C) --М D) —V 
(© 13 (0) 13 


Paragraph for Question Nos. 15 їо 16 


Measurements and interpretations of voltage and electric current signals are common in modern 
medicine. Occasionally, a situation arises in which a voltmeter or an ammeter is needed but it is not 
available. A galvanometer is an instrument that can be used to construct an ammeter. It can also be used 
to construct a voltmeter. In both cases, a resistor R must be connected to galvanometer to effect the 
change. 


Р, 4 Р, 
© ANNA : 8 
в >—@)—Wwwww—ww 
lc 
In è R E 
—NANNNN (il) 


(i) 
To turn the galvanometer into an ammeter, the resister R is connected in parallel, as shown in the figure 
(i), The resistor R is connected in series with the galvanometer in order to turn it into a voltmeter, as 
shown in the figure (ii). The current required to produce a full scale deflection in a galvanometer is 10 mA. 
The internal resistance of galvanometer is 100 О. Let V, be the voltage across г and V, the voltage 
across R. 


15. Which of the following formulas correctly applies to the ammeter concept? 
(A) V, > Уң (B) V, « Ун 
(C) V, = Уа (D) more information needed 
16. What resistance must be connected in parallel to the galvanometer to turn it into an ammeter 
capable of reading electric current upto 10.01 A? 
(A) 0.1 О (B) 1 Q 
(C) 100 (D) none of these 


Space for rough work 
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SECTION - A 
Matching List Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. List-l specifies a point P at distance r from the center/axis of a symmetrical distribution of charge. 
List-ll gives the variation of electric intensity at P as a function of r(>0). Match the entries of List-l 
with possible entries of List-ll. 


List -1 List - Il 

(P) P lies outside a long cylinder having uniform volume charge | (1) 1 
density Ес p 

(Q) P lies inside a spherical charged conductor (2) E 1 
oc чен 


(R) P lies inside a spherical body having uniform volume charge | (3) Eor 


density 
(S) Р lies outside of a nonconducting solid sphere of radius R and its | (4) E œr? 
2 
volume charge density varies asp = Р , where x is distance 
from centre of the sphere 
Codes: 
P Q R 5 
(А) 2 4 3 1 
(B) 4 1 3 2 
(C) 2 3 2 4 
(D) 4 1 2 3 
18. In the circuit shown the capacitor has an initial charge q = 100 C anda TL 


capacitor C = 10 F. The emfs of the batteries are shown in the figure and the 
batteries have negligible internal resistance. The switches are closed att = 0. yW 


Match the following. The quantities on the right columns are given in SI units. Күн | n 
10 V 
List — I List - Il 
(P) Time constant of the circuit (1) 0 
(Q) Current through S, att = 0 (2 25 
(В) Current through S» when t > 0 (3 2 
(S) Final charge on the capacitor (4 50 
Codes: 
P Q R S 
(A) 3 1 4 2 
(B) 2 1 3 4 
(C) 4 3 2 1 
(D) 2 1 4 3 
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19. Side of the cube is ‘a’ and wire AB, BC, CH and CE Z 
are insulated with each other, and each having 
current І, then match the following. 

External magnetic field applied along positive x-axis 


given that OF =a 


as B = Boxi 
List -1 List — 11 
Magnitude of force due to external magnetic field only 
(P) On AB (1) zero 
(Q) OnBC (2  2V2iBoa? 
(R) On CH (3) ІВба? 
(S) OnCE (4 _ 2iBoa? 
Codes: 
P Q R 5 
(А) 3 1 4 2 
(B) 2 1 3 4 
(C) 4 3 2 1 
(D) 1 4 2 3 
20. Match the following: 
List -1 List -Il 
(P)  Self-energy of a uniformly charged spherical shell (1) 1-02 
8лєс, R 
(Q) Energy stored per unit volume of a charged air filled (2) 1 20 
capacitor. 4ngg В? 
(В) Force between two circular plates of a charged parallel plate (3) 1 О? 
capacitor, radius of the plates being R and separation R/32. cc 2% 
0 
(S) | Work done by electric field in moving a point charge Q from 4) 1.25 
the surface of a uniformly charged sphere of radius R, and гн 
moving it to infinity, total charge on the sphere =Q. 
Codes: 
P Q R 5 
(А) 3 1 4 2 
(B) 2 1 3 4 
(C) 1 4 2 3 
(D) 4 1 2 3 
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Chemistry PART - II 


ЅЕСТІОМ – A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Regarding the given compound: 
HO 


CH5—CH5—OH 


HO 

Choose the correct option (s) 

(A) The above compound exhibit geometrical as well as optical isomerism 

(B) Total number of stereoisomers possible for above compound is 4 

(C) One of isomers of the above compounds shows plane of symmetry as well as axis of 
symmetry 

(D) The above compound does not exhibit mesomerism 


In the given compound choose the correct statement (s) regarding percentage enol content in 
НО 


D ] 
CO On Of of 
0) (1) ) (IV) 


| (1 
(A) 1» III (B) I> Ill » IV 


(€) II 5 II (D) IV 21» II 


Which of the following option(s) is/are correct regarding given chemical reaction? 
CH3 


-- 4 Мопоргото derivative 


(A) Number of possible mono bromo product (including stereo) is 7 
(B) Number of possible mono bromo product (excluding stereo) is 5 
(C) Total number of optical active isomers per mono bromo products are 4 
(D) Total number of optical inactive isomers for mono product are 2 
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OsO, Y 
NaHSO; 95% 5% 


Which of the following statements аге correct regarding product of above reaction? 
(A) OH OH 


\ ОН : OH 
Compound Y is НЫ and compound X is СІ 
"OH OH 


(B) Compound X and Y are enantiomers 
(C) Compound X and Y both are optically active 
(D) OH OH 
A OH : «ОН 
Compound Х is СІ and compound Y is @ 
OH “Он 
5. Consider the following reaction sequence 
CH, 
(B) ee (ду, 25 «бН--ОНСООН 


Which of the following statements are true? 
(A) Compound (A) can be PA CHE OCs 


СН; 

(В) Compound (А) сап be CH3CHCOOCHs 

СН» 
ТІН 

(С) Compound (В) сап be ии н: 
CH; СН; 
сн; 

(О) Compound (В) сап be аа ы 
MgBr 
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In the reaction sequence, 
CH2(COOEt)2 + ВгСН;-СН;СН Вг --205-, (A) 


COOH OOH 
(A) LIF (B) [соон 

COOEt OOH 
off off 


In a reaction sequence 


Ht /H,O 
A 


( Ө 
cold dil. KMnO 4 (A) HIO, (B) OH (C). 


s OH 
(А) (А) іѕ 5 (B (В) і 

| ОН Ф 
(С) (Uis OH (D (Ois Ж. 

6) 

Which of the following isomer is ап example of synthetic rubber? 
(A) Випа-М (B) ABS 
(C) Neoprene (D) cis—polyisoprene 
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» ? The possible final product(s) is/are 
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Linked Comprehension Type 


This section contains 4 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 09 to 10 


Nucleophilic aliphatic substitution reaction is given by those compounds which have nucleophilic groups 
as leaving group. Less is the basicity of the leaving group, more is its leaving power. Leaving group 
leaves in the form of nucleophile (charged or neutral). 


9. Leaving power of which group is maximum? 
O 
| Ф 
О 
О 
| ө 
(С) US E (D ё 
О 
10. Leaving power of which group is maximum? 
Ї | 
(А) —O—S—CF3 (В) EE 
! | 
N 
e 
0-5 т CH D 2“ 
(C) i Ww JCh; (D) Br 
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Paragraph for Question Nos. 11 to 12 


Reimer-Tiemann reaction involves an aryl carbanion/enolate anion and also —CCl3 derived from the action 
of strong bases on CHCls, though the latter has only a transient existence decomposing to :CCl,, a 


highly electron deficient electrophile that attacks the aromatic nucleus; the product from phenoxide ion is 
after acidification, very largely the o-aldehyde plus just a small amount of p-isomer. 


11. If the above reaction is carried out on the anion of p-hydroxytoluene, what will be 
theproduct/products? 
(A) OH (B) OH 
CHO 
CHO 
Me Me 
(C) Both (A) and (B) (D) None of the above 
12. Name the electrophile attacking carbanion in the above reaction. 
(A) Chloroform (B) Trichloromethyl anion 
(C) dichlorocarbene (D) hydrogen ion 


Paragraph for Question Nos. 13 to 14 


Aldehyde having no a-hydrogen when treated with strong base, undergoes redox reaction. This reaction 
is known as Cannizzaro reaction. Tischenko reaction is also a redox reaction which takes place in the 
presence of aluminium ethoxide. 


13. Which of these compounds will give Cannizzaro reaction? 
(A) С«НБСНСНО (В) CHO-CHO 
(C) С6«НьСН:СНО (D) All of these 
14. Internal crossed Cannizzaro reaction is given by: 
(A) С6Н,СОСНО (B) С6Н6СНО 
(C) СНз-СНО (D) CsH;-CH?2CO-CHO 


Paragraph for Question Nos. 15 to 16 


Aryl and vinyl halides are less reactive towards nucleophilic substitution reactions. Chlorobenzene itself 
and other aryl halides having electron-donating substituents undergo nucleophilic substitution reactions 
by benzyne mechanism while aryl halides having electron — withdrawing substituents at o- and p- 
positions undergo bimolecular nucleophilic substitution reactions. 

Based on the given passage, reply the following questions: 


15. In the reaction of p-chlorotoluene with КМН, in liq NH3, the major product is 
(A) o-toluidine (B) m-toluidine 
(C) p-toluidine (D) p-chloroaniline 
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OCH; 


16. In the reaction © Niq NB „д The major product is 
Cl 


OCH, OCH; 
A B 
^i TOM 
МН; 
OCH; OCH; 
(C) [pue (D) ' 
SECTION - A 


Matching List Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the List — | with List — Il: 


List —! List - II 
(P) њо—с=он, — (1)  CH;- CH; СН = СН 
CH3 
©) но-о-он, Чет () CH -CH = CH - Cho 
CH3 
i г (3) CH, 
H4C—CH»5—CH-— CH; ON, H3C CH СН, ОН 
(5) f (4) он 
H3C—CH,—CH—CH3 Hu um E 
CH3 
P Q R S 
(А). з 4 2 1 
(B) 2 3 4 1 
C) 4 1 2 3 
(D) 1 2 3 4 
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List -| 


List - Il 


P) | RCONH, —22*_,RNH, 


Curtius rearrangement 


Q) | RCOOH— X SR - NH, 


Н,80, 


Lossen rearrangement 


RCOCI—“s>R - NH, 


(1) 
(2) 
(8) | Schmidt rearrangement 
(4) 


S " 4) | Hoffmann bromamide degradation 
(i) NH2OH 
Hoe 
P Q R S 
(A) 3 2 1 4 
(B) 2 3 4 1 
(C) 4 3 1 2 
(D) 1 2 3 4 
19. Match the following List — I with List — 11: 
List — I List — 1 
(Reaction) (Reagent) 
(P) n (1) | HBr 
СНз-СН=СН› > СН; СН СН» 
(О) СНз-СН=СН› —> СНз-СНг-СН›Вг (2) | NBS 
(R) СН;-СН-СН: —> В/СН;-СН-СН; (3) | Вг/ССІ, 
(5) CH;-CH=CH,—> СН;-СНВІ-СН; Вг (4) | HBr (Peroxide) 


OOUT 

-ANOU 
RAwWNO 
VNA- J 
о оо — Ко 
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20. 


16 


Match the following List — | with List — Il: 
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List – I List – 11 
(Substrate + reagent) (Product) 
(P) СН,-СН,-СНь-С| —°2®°'ё (1) | СН:-СН,-СН-СН; 
С,Н,ОН 
(Q) СНз (2) | СН--СН-СН-0ОН, 
СН--С-СН, С,Н,ОМа 
| С,Н,ОН 
Cl 
(R) СІ (8) | CHà-CH-CH; 
| 
CH, - CH, -CH-CH, —=“ 
BuOH 
(S) Cl (4) Сш ЫН 
| 
СН, -CH онен iae s CH; 
С,Н.ОН 
Р Q R 5 
A) 3 4 1 2 
B 2 3 4 1 
(C) 4 1 2 3 
(D) 1 2 3 4 
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Mathematics PART - 111 


ЅЕСТІОМ – A 
Single Correct Choice Type 


This section contains 8 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The curve y = ax? + bx + c passes through the point (1, 2) and its tangent at origin is the line у = 
x. The area bounded by the curve, the ordinate of the curve at minima and the tangent line is 


1 1 
(А) 54 (8) 45 

1 1 
(© = (D) = 


Primitive of | = | 1-2 cosec хсоїх + 2cot?x dx w.r.t. x is 


A 2IncosX +c B 2InsinX +c 
2 2 
(C) incus Саб (D) In sin x —In (cosec x) 40 
2 2 


A non-zero polynomial with real coefficients has the property that f(x) = f'(x)-f"(x), then the leading 
coefficient of f(x) is 


1 1 
(A) 6 (B) 9 
1 1 
© (0) <= 
Let f(x)= шаш. be a continuous function at x = 0. The value of f(0) 
equals 
1 2 
(А 5 (в) $ 
(C) 3 (D) 2 
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5. For the function y = f(x) = (x? + bx + c)e* which of the following holds? 
(A) if f(x) > 0 for all real x = f'(x) > 0 (B) if f(x) > 0 for all real x > f'(x) > 0 
(C) if f'(x) > 0 for all real x = f(x) > 0 (D) if f'(x) > 0 for all real x > f(x) > 0 
; x54 
6. Suppose f is defined from R > [-1, 1] as f(x) = where R is the set of real number. Then 


X + 
the statement which does not hold is 
(A) f is many one onto 
(B) f increases for x > 0 and decreases for x < 0 
(C) minimum value is not attained even though f is bounded 
(D) the area included by the curve y = f(x) and the line y = 1 is x sq. unit 


7: People living at mars, instead of the usual definition of derivative D f(x) define a new kind of 
f? (x +h) - f? (x) 
h 


derivative, D* f(x) by the formula D *f(x) = lim where Ё(х) means |ҚР. If f(x) = 


x In x then ЭМЭ ИЙ has the value 


(A) е (B) 2e 
(C) 4e (D) 8e 
т/2 т/2 т/2 
8. Suppose |, = | cos(xsin? x)ax , , = | соѕ(2ліп? x)dx , |, = | cos(msinx)dx then 
0 0 0 
(А) 1-0 (BY ne 1620 
(Cyl aia bio Disi 


Linked Comprehension Type 


This section contains 4 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 
Let the function f satisfies f(x)-f'(—x) = f(—x)-f'(x) for all x and f(0) = З 


9. The value of f(x)-f(—x) for all x is 
(A) 4 (B) 9 
(C) 12 (D) 16 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


19 AIITS-PT-IIl-(Paper-2)-PCM-JEE(Advanced)/15 


51 
10. І dX — has the value equal to 
543 +f (x) 
(A) 17 (B) 34 
(C) 102 (D) 0 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
A curve is represented parametrically by the equations x = e' cos t and y = e' sin t where t is a parameter 
then 


11. The relation between the parameter t and the angle a between the tangent to the given curve and 
the x-axis is given by ‘t’ equals 
(A) 274 (В) a a 
Tt Tt 
C) a-— D) 2 
(C) а-2 (D) 2-а 


12. 1ІҢ()- (ху) then the value of (3) -1(0) is 
(A) 1 (B) -1 
(С) е"? (D) 0 
Paragraph for Question Nos. 13 to 14 
Read the following write up carefully and answer the following questions: 


A curve is represented parametrically by the equations x = f(t) = a P and y = g(t) = p^) a, b > 0 and 


az1,bz1wheret eR 


13. Which of the following is not a correct expression for 2 ? 
X 
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2 


14. The value of 24 at the point where f(t) = g(t) is 
X 
1 
(A) 0 (8) > 
(C) 1 (D) 2 


Paragraph for Question Nos. 15 to 16 


Read the following write up carefully and answer the following questions: 
Consider a quadratic function f(x) = ax? + bx + с (a, b, c e R, а = 0) and satisfying the following conditions 
(i) f(x – 4) =f(2- x) Vx є Randf(x)=>x Vx eR 


2 
(ii) ох) «(5 v x e (0, 2) 


(iii) The minimum value of f(x) is zero 
15. The value of the leading coefficient to the quadratic polynomial is 
1 1 
(А) 2 (B) = 
1 
(5 (D) 1 
16 f'(1) has the value equal to 
1 1 
(А) 2 (B) = 
1 
(95 (D) 1 
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SECTION - A 
Matching List Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Match the following List-l with List-ll 


List - 1 List – Il 
x? (x8 + х -1) x 
py. (pm gk d. txt 
(2x5 +3х5 +2) (x? +4x+1) 
х5 4x4 4x? Е 
(О) | | ) dx 2. A (14x? +x) +e 
44х7 4 5x8 +10x4 2 
(2x + 5x°) 1 » 
(R) (СҮРЕТ ЕТЕП dx 3: -д(2Х +3х° +2х*) +C 
X +х° +1 
(2x +1) 3 2 1/2 
(5) СУ 4. (E -0 
Codes: 
P Q R 5 
A) 4 1 2 3 
(B) 3 4 2 1 
(С) 1 3 4 2 
(D) 3 2 1 4 
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18. Let = [ = dx and J =| = ; dx . Then for any arbitrary constant C match the following 
ot + e 


List-l with List-ll 
List –1 List — 11 
1 act е –1 
Р | 1. +С 
m i» Ше 
— \/2е* +1 
О 9-1 2 
(О) s 58 «(E х 4 42e" +1 
1 (8254 – /2e* +1 
В 4-1 3. --| tan In 
y | a Г * 4 2e% j 
2x 
S) J d. ala аа jn - V2e" +1 
2/2 2e* e? ES +1 
Codes: 
P Q R 5 
(А) 4 1 2 3 
(B) 3 4 1 2 
(C) 1 3 4 2 
(D 3 1 2 4 
19 Match the following List-I with List-ll 
List - List — Il 
9(x) dt cos X 


where g(x)- J (1+sint? |4 then the 


i +t? 0 1. 3 


(P) (х) = f 
0 

value of ~ 
2 
n 


(Q) If f(x) is non-zero differentiable function such that 
|! (t)dt * for all x then 2 + f(2) equals 2. 2 
0 
b 
(R) If [(2+ х- x? )dx is maximum then (а + b) has the value equal 3 1 
A : 
to 
(S) If lim Ен +а+ 2) -0 then (За + b) has the value equal to | 4. -1 
xo! X X 
Codes: 
P Q R S 
(A) 4 1 2 3 
(B) 3 4 1 2 
(C) 4 1 3 2 
(D) 2 1 4 3 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


23 AIITS-PT-II-(Paper-2)-PCM-JEE(Advanced)/15 


20. Match the following List-l with 116141. 


(P) 


(Q) 


морт. 


List – 1 


3 
(1-1 (x-1) -(4-х) + х)соѕлхах then [50 z I| is equal to 
2 


10 
If J= [san( (sin nx)dx then 10J is equal to where sgn x denotes 


signam function of x 


102 
If K= f [cot x Jax then 70 + [K] is equal to (where [y] 
0 


denotes greatest integer equal to or less than y 


If L2 .2—————— then Б is equal to (where [y] and {y} 
| {x +25} dx 
0 


denotes greatest integer function and fractional part of function 


——R—() 
AO MN оо (D 


R 
2 
1 

4 
3 
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0 


100 


50 


70 
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ANSWERS, HINTS & SOLUTIONS 


PART TEST -lll 
(Paper-2) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 
A,D A,B,D 
5 A,C,D A,B,C B 
5 А,С А,В,С р 
2 A, B,C, D A,B,C C 
+ | A, B,D A,B,C А,С 
© 5. 
= A, B, C, D D A, с, D 
© 6. 
е A,B, D C,D С 
S 7. 
2 : А,В,С A,B,C А,В,С 
тт D B 
Е 3. x x 
3 10. 
= B C C 
5 11. 
B C C 
12. 
A B D 
13. 
C A D 
14. 
C B A 
15. 
А B D 
16. 
A A B 
17. 
B C D 
18. 
A D C 
19. 
C А C 
20. 
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Physics PART - | 
9. Use symmetry arguments. 

10. zero, due to symmetry 

11. B due to infinite wire oc 1// 


13-14. Use Kirchoff's Law 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


З AIITS-PT-IIL-(Paper-2)-PCM(S)-JEE(Advanced)/15 


Chemistry PART - II 
SECTION - A 
ҮН 
5. (CH,),CHCOOR 7 20%, (CH,),CH- (8 CH, 
(ii) ЊО“ 
CH, 
R = CHs, СН; 


COOEt OOH oon 
COOEt nw 
ма (i) NaOEt Hee А 
9 ши NEN Я 

? CBS COOEt 99 BrCH2CH2CH2Br | [Соок zu — соон --> ГІ. 
7. - 24 

dil. KMnO; HIO, Н 

Он К aldol condensati on 
O 
(B) (C) 


(A) 


8. ABS is a polymer of acrylonitrile, butadiene and styrene. 
cis — polyisoprene is a natural rubber. 


13. Aldehyde, without a hydrogen, can respond to Cannizzaro reaction. 


14. Ph CO CHO contains one-CO-and another -CHO group adjacently without having 
o—hydrogen. 


Cl 
à 
= RP ы 
NED 3 МН, NH; (DNH3 у NH; 
m С Q Q)NH; есу” 
СН; СН; 
СІ 
16. © „© Р © 
ОСН 


ОСН» 3 OCH; OCH; 
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Mathematics PART - 111 
1. Х-1;у-2 
2-а-0-0 2 (1) 
x=0,y=O>c=0>a+b=2 
Now, ay, =2ax+b=1 
OX (о, 0) 
2Ы-1,а-1 


Hence, the curve is y = х2 + x 


A- | (x? +X -x)dx - | (x? )dx = 2459 units 
-1/2 -1/2 


2. | =Í 1-2 cosec xcotx + 2cot^x dx 


= | созес°х +2 cosec xcot x + cot?x dx 


= [cosec X + cot x dx 


3. Degree of f(x) 2 n 
Degree of (ху = n – 1 
Degree of f'(xX) = п – 2 
- nz(n-1)«(n-2)22n-3 
NSS 


Hence, f(x) = ax? + bx? + cx + d, (а = 0) 
f'(x) = Зах? + 2bx + c; f"(x) = бах + 2b 
1 


а = — 
18 
4. For continuity of f at x = 0, ме have 
. 8 560Х-1 . 
К-1(0)- lim f(x)=1+3 lim nm using L.H. Rule 
1 3 
Ң0)-1---- 
ШЕМ” 
5. f(x) = (х2 + bx + c)e* 


ЛАҚ) = (x? + (b + 2)x + (b + c))e* 

f(x) > 0 iff D = b^ 4ас <0 

Now, f'(x) > 0 iff D’ = (b + 2)°-4(b+c)=D+4<0 
Thus for f'(x) > 0 D+ 4 < 0 holds 
>D<0=>f(x)>0 


x? -1 2 
6. =f = =1 
yt) x? +1 x? +1 
; 4х 
f'(x) = 9 2 
(х +1) 


x > 0, f is increasing 

x < 0, fis decreasing 

range is [-1, 1] = into (A — false) minimum value occurs at x = 0 
ҚО) = —1 (C — false) 


© 2 
A - 2| 1-5—. ax = 2x (D - false) 
o XH 
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D* f(x) = 2f(x) f'(x) 
D* (x In x) = 2x In x (1 + In x) 


Given Қо)-Ғ(-х) = f(2x)-f'(x) 
f(x) f'(-x) 

f(x) f(-x) 

Integrating In f(x) = In f(-x) + с 
In (f(x)-f(—)) = c 

х): (х) = c 

0) =3 ~. Р(0) =с=>с= 9 


у= е! sint > 2. е (cost + sint) 


x=e'cost> а-ы [cost – sint] 


. dy cost«sint _ 
` dx cost-sint 


-. tan E + | = tana 
4 


tana 


Л 
=» —+1=@ 
4 


1-0-2 
4 


f(t) = fe'(cost+sint)dt = e'sint«c 


я ШЕ (е +c)-c =e”? 


х=) еа ат 

у 2 g(t) 2 pe) = (85517 2 (а'® ) м БЕП: 
n y= 00) = а" =t 

From equation (1) and (2) we get, xy = 1 


f(t) = g(t) > f(t) = f(-t) > t= 0 
С. f(t) is one-one function} 


Att=0;x=y=1 
“ ху-1 
. dy 1 dy 2 
` dx иш dx х 
2 
Ав с <Р 
х 


5 
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15.-16. Since, minimum value is zero 
Hence, y = f(x) touches the x-axis and mouth opening upward i.e. a > 0 
Given f(x — 4) = {2 — X) (x > x + 3) 
f(x — 1) = f(-1 – х) 
f(-1 + x) = f(-1— x) 
Hence, f is symmetric about the line x = —1 
5 f(x) = a(x + 1)? 
Now, also given f(x) 2 x Vx eR 
НПС (1) 


2 
and f(x) < E in (0, 2) 


(ED 7 li. tC (2) 
From (1) and (2), we get f(1) = 1 
Now f(x) = a(x + 1) 


(1)=4а=1— aes 
4 


- х) = (Now proceed) 


x? (x6 + x° -1) (x? «x-x*) 


17. (P) Let, =f 5 ax = | = dx = = dx 
6 5 3 2 -3 
(2x° +3x° +2) (ааа. 3 | (2х° +3x? «2x ?) 
Putting 2x? + 3х2 + 2x * = t 
6, V5 _ 
x 2 Ы а 
x 6 
Hence, ТІ a 
6-12 6 


(Q) Putting 4x° + 5x* + 10x? =t 
20(x* + х? + x)dx - dt 
(R) Putting 1 + x ^ + х =t 
(-2x * — 5x $)dx = dt 
2x +1 2x? «x 
2 - 206 


Now, put EPEN A 
x x 


X 


e* 
dx and J= | ——— dx 
+1 Ге +1 


е 
ет 


18. Given І-| 


-Х 


4x. x 
4-4 kel 9s 
a [148^ 

2 из a 
Put e* = t > e* dx = dt 


dx 


112 t? 
7 Ox = [———— at 


ES ше] 
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Put 1-9 = e 


ду _1 i ed 

ilc . 42 - 5 ап Б^ ур Ja 
led» gt us шэн (1) 
Similarly, J-l= —! -У2ө +1 (2) 


LED be e M 
UM eee е?*—1_1е?*—./2е* +1 

2/2 428" 2e” mer +1 
шигээ е =; - J2e* +1 
2/2 /2e* ШЕ есені +1 


Equation (1) — (2) gives |= 


Equation (1) + (2) gives J= 


ibo eee адалын тэжээн 
1+9° (х) 
Hence, f(x) - L sin(cos? x)(sinx) | 


1g? (x) 
ІН 1-0 = 
2). AY de. 
1+g°| — 
TR H 


(В) Maximum when a = -1, b = 2 


>a+b=1 
... Sin2x b 
(S) If lim a Tue cp 
; 3 
= lim 929 EDX L 9 for limit to be exist 2 + b = 0 
X! X 
2-8 
.. sin2x +ax? - 2x 
. lim ATS" =0 
х-0 X 


Applying L.H. rule 
2соѕ2х+ Зах? -2 _ 


lim : 0 
x20 3x 
ТЕ еее 
x>0 3x 
4six 4 
=> = = — 
3x? 3 
3 
20. (P) ‚= [((Х- 1j +(4- xy + xJcos mxdx 57 (1) 
2 


3 
Applying king property we get |, = Ца-х) -(х-1) +5 -xJeos(n(5 - x))dx 


2 
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| -4(4-х х) +5- xJcos mxdx "m (2) 
2 
3 


Now, (1) + (2), gives 21, = f (2x - 5)cos nxdx 
2 


3 3 
= 21, = [2xcosnxdx - [5cosaxdx 
2 2 


3 3 
2l, -2| хсовлх dx х-5| совлх dx 
2 2 


ү s 3 ә 3 
2, С ЕШ: [5a] (Smet) EN д 1-1)= 2 
T T 2 T Jo T T 
= 50r? 1, = —100 
Hence, |50 л2 h| = 100 
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FIIT] ЕЕ JEE (Main), 2015 
PART TEST -IV 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
* You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate Б TESTE ES ШИЕ ШШ E n ЖЖ 
ГЇ ЇЙ 


тетенне — — |ГІТПГІПІГІПІГІГІПІГІГІГІГІІ 


FIITJEE Students From All Programs have bagged 34 іп Тор 100, 66 іп Top 200 апа 174 іп Тор 500 All India Ranks. FIITJEE Performance іп JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


In a standard meter bridge experiment conducted to measure the specific resistance of a wire the 
following data was recorded:- 
Length (L) = (1+-01)m measured by a meter scale 


Radius of wire = 1mm +.01mm. (measured by screw gauge). 
Resistance of wire (R) = (5.01) О 
The maximum possible error in the measurement of specific resistance is 


2 
(You may use the formula:- p = TR ) 


(A) .1um (B) .2u0m 
(C) .БрОт (D) .биОт 
ар" 
A physical quantity Р is related to four measurable quantities as P= cd If the errors in 


measurement of a, b, c, d are 0.196, 0.296, 0.396, 0.196 respectively, what is the maximum 
percentage error in measurement of P. 

(A) 196 (B) 296 

(C) 3% (D) 496 


When N, molecules of a radioactive nuclide are taken at t = 0, the activity reduces to ‘A’ in time 


t,. When 3N, molecules of the same nuclide are taken, activity will become 3Ae in time t equal 
to 


1 
A)t B) t, += 
(С) % -1 (О) None of these 


Where; X is decay constant of the Nuclide 


Space for rough work 
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4. 


The plot of characteristic frequency ‘f in case of К, —X-rays, with the atomic number ‘Z’ of an 
element may be best represented by 


(A) (B) 
i ЛЕ 


(C) ^ (D) 
DAE £1 


Two waves of Intensity l and l, interfere. The maximum intensity produced to the minimum 
intensity is in the ratio a. Then, |,/ 1, is equal to 


00:22 ерген (Be pred 
а-1 а-1 


(С) е) if h < l2 (D) E if h > l2 


The current i in the circuit at any time t is 


(A) 20 A (B) 20sin| 50 + d A 


(C) 20sin| 50 =a (D) 20sin(50t) A 


A conducting square loop of length 'L' is placed in a magnetic 
field of Induction B, - End ‘A’ and End “С” are moved away 
from each other. So that finally the square loop becomes a 


straight line. The total charge flowing through the loop, if its 
resistance is 'R' then 


2 2 

(А) Bot eye te 
TR R XxX XXX XXCX XXX XX X XX 

Вв Ён BI 

С) -2 D 0 

(C) R (D) > B 


Space for rough work 
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A thin biconvex lens of focal length 30cm is Kept 90 cm away 
from a plane mirror kept parallel to the plane of the lens. A point 


ОФ---р <- 90cm — 
object is placed on the optical axis of the lens 60cm away from +—50спт> < 300m > 
the lens as shown in the figure. Now, if the point object is slowly Y 
moved towards the lens with a small velocity, the image of the | 
object in the mirror. X 
(A) Moves in the + ve x direction (B) Moves in — ve x direction 
(C) Does not move (D) Data insufficient 


The ratio of de-Broglie wavelength associated with an electron moving in nth orbit of a hydrogen 
atom and its first Bohr's radius is 

(A) 2nn : 1 (B) Vn : 27 

(C) п? : 1 (D)n:1 


A hemispherical bowl of radius 10 cm is filled with liquid of refractive index 
u = 4/3. A glass plate of refractive index 1.5 is placed on the top of bowl. If 
for the observer above the plate the shift in position of a point P on the bottom 
is 3 cm find the thickness of glass plate. 

(A) 1.5 cm (B) 1 cm 

(C) 7 cm (D) 10 cm 


An electron is knocked out from K shell of tungsten atom. Р;, Р», Рз are probabilities that an 
electron jumps from L, M and N shell to K shell, then which is correct 

(A) Р: =P2 = Рз (B) P3 > Po > Р; 

(C) P, = P2» Рз (D) P, > P2» Рз 


A potential difference of 2 kV is applied across a X-ray tube and X-rays thus produced fall on a 
metallic plate at a potential of 100 V. What is the maximum K.E. of photoelectrons emitted from 
the plate if its work function is 5.8 eV ? 

(A) 2094.2 eV (B) 2105.8 eV 

(C) 1906.8 eV (D) 1894.2 eV 


The velocity of a real object, moving along the principal axis of a lens, at an instant is 4 times the 
velocity of the virtual image for a lens. Then the ratio of focal length to image distance is 

(A) 2:1 (B) 1:2 

(C) 4:1 (D) 1:4 


Space for rough work 
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14. 


There аге 10 atoms of С “іп a sample of carbon atoms. After one half life period the number of 
radioactive atoms of C'^ in sample will be 


(A) exactly 5 (B) certainly more than 5 
(C) certainly less than 5 (D) can not find exactly 
An arrangement for YDSE is shown in f -20cm 


figure. S is a light source then find the 
position of central maxima from point O on 


screen B. ёр ! 
(A) 5mm below O ши 3mm 


[9] 


(B) 5 mm above O 
(C) 30 mm below O 9: 
(D) 12 mm above О kK Шаа iu 
Screen A Screen B 
An object starts moving at an angle of 45? with the f- 10cm 
principal axis as shown in the figure in front of a 
biconvex lens of focal length + 10 cm. If 0 denotes the Ё A. 
angle at which image starts moving with principal axis 45 8 
then 0 | 
<— 20 cm —> 
Зл T | 
A) Ө = — В)0-- 
(40-7 (B) 0= 7 
T T 
С)0-- D) 0--- 
(C) 2 (D) 4 


A thin equiconvex lens, made of material of refractive index 1.5, has a focal length of 10 cm in air. 
One side of the lens is replaced by a medium (B) of refractive index 1.3. When a point object is 
placed in air at a distance of 20 cm from the lens on its principal axis, its image is formed at 
distance of x cm in the medium (B), from the lens. When the same object is placed in the medium 
B, at a distance of 20 cm from the lens on its principal axis, its image is formed at a distance of y 
cm in air, from the lens. Then 


fair =10 cm 
ne u 21.3 
9 a | 
20ст < x > 
н-1.5 
(A) x » 1.3y (В) х<1.3у 
(C)x=1.3y (D) none of the above is true. 


Space for rough work 
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20. 


21. 
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Planar light waves and sound waves incident on the air — water 

interface along the direction of the line are AO as shown in the figure. Хы 
Assume that AO represents the direction of the incident ray (for both d 
light and sound). Given that the speed of sound wave in air and water mc 
is 330 m/s and 1500 m/s respectively and of the light wave it is 
3 x 10? m/s and 2.26 x 10% m/s. respectively then, (assume Snell's 
law is valid for both waves): 

(A) light wave and sound wave will refract through same angle. 

(B) angle of refraction for light wave will be 30°. 

(C) water is acoustically denser medium than air for sound wave. i "P 
(D) the angle between the two rays when they get separated by the air water surface is 


air 


Find the value of reactance Xc as shown in the figure. һ=1А 150 X, 2200 


A conducting cross bar of mass m and length L can slide, without friction, 
vertically up and down on two conducting rails. The rails are connected on 
the bottom via a variable resistance R and a battery E, so that rails and 
the bar form a rectangular conducting loop. A uniform magnetic field B 
points into the plane of the loop. Whole system is placed in constant 
gravitational field g. Find the value of E for which rod will move up with a 
constant velocity v. 
mgR 


A В) —--B/V x 
(^) В (8) ВВ 
(c) 29. +вгу (D) zero 
R/B 
The value of the current in the resistor R in the following circuit will be C L C L 
(Given C = 1 uF, L2 1H, = 1 OQ) 
(A) zero (B) ТО sin(60t ) 
(C) 100/R (D) can’t be calculated 


V = 100 sin50t 


Space for rough work 


—  —— —————M——Á—MÁÁ——MH—ÀMM——"!áá 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AIITS-PT-IV-PCM-JEE(Main)/15 8 


22. 


23. 


24. 


25. 


A concave mirror is placed in a medium of refractive index u, = 1.2. An 


object placed at 30 cm from pole of the mirror and its image coincides. 
Now a liquid of refractive index uis placed in the concave mirror in the 


shaded region while the medium of refractive index 1.2 is retained in 
the remaining region. It is found that object needs to be shifted by 7.5 
cm below O for the object and image to coincide. The refractive index 
of the liquid uis 


4 
(A) 3 (B) 1.2 
(C) 1.6 (D) none of the above 


An object is placed at 30 cm from a convex lens of focal length 15cm. On the other side of the 
lens a convex mirror of focal length 12cm is placed so that the principal axis of both coincide. It is 
observed that the object and image coincide. What is the separation between the lens and 
mirror? 


(A) 6 cm (B) 30 cm 

(C) either (A) or (B) (D) none of the above 

Initially two capacitors each of capacitors C have charges as shown and 

the inductor L has zero current. After the switch S is closed, the іс 2, 

maximum current in the inductor is | 

улан ( 39. uns 
ҮЛ С Vic ое 
40 5Q ? 

On. ipe = 
Vic vic 


The given figure shows a convergent lens placed inside a cell filled 
with liquid. The lens has focal length +20 cm when in air, and its 
material has refractive index 1.50. If the liquid has refractive index 
1.60, then focal length of the lens in the cell is 

(A) 80 cm (В) -80 ст 

(С) -24 ст (б) -160 ст 


Space for rough work 
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26. 


27. 


28. 


29. 


30. 
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An equiconvex glass lens (a) has focal length f and power P. It is cut into two ( 

symmetrical halves (b) by a plane containing the principal axis. The two (NJ 

pieces are recombined as shown in figure (c). The power of the new 

combination is (c) 
P (a) (b) 

(A) zero (B) В 

(С) 2P (D) none of ће above 


Choose incorrect statements: 
An inductor of inductance L, capacitance C and resistance R are connected in series to a variable 
sinusoidal voltage supply, whose frequency is variable, but rms voltage is constant. At resonance 


(І) Average power will be maximum (1) Average power will be minimum 

(Ш) Impedence will be maximum (IV) current and voltage will be in same phase 
(A) | and IV (B) Папа 111 

(С) | and Ill (D) Il, Ш, and IV 

Which of the following is accompanied by the characteristic X-ray emission? 

(A) a-particle emission (B) Electron emission 

(C) Positron emission (D) K-electron capture 

The switch Sw of the circuit shown in the figure is closed at t = 0. i; and i» are L 


the electric current in the branch containing two ideal inductors L; and 1; 
respectively, at a certain instant. Choose the most appropriate statement. 


1 
00000000 


(A) At t= O,(just after the switch is closed) Oh Т. ИЕ. SN, 
dt L dt L, 
(B) Att 0, ,(just after the switch is closed) і; = 0,i22 0 
eL eL 
C) After long time i, = 2 апа i, = ! 
x 5 | (L, +L.) : (L, +L,)r g T Sw 


(D) All the above are true 


Monochromatic light is used in Young's double slit experiment. When one of the slits is covered 
by a transparent sheet of thickness 1.8 x 1077 m, made of material of refractive index Іш number 
of fringes which shift is 18. when another sheet of thickness 3.6 x 10 ? m, made of material of 
refractive index u, is used, number of fringes which shift is 9. Relation between ш, and u, is 
given by 

(A) 4u - Hy = З (B) 4 - = 3 

(C) Зр, - щ= 4 (D) 2u; - = 4 
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Chemistry PART - II 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


If a metal crystal exists in fcc and bcc having the radius г. What is the edge length ratio (a;/az) in 
two crystal structure, a», a, are the edge lengths of the cube in fcc and bcc respectively 


(A) 43:42 (B) 42:43 

(С) 46: (D) 1: V6 

What is the oxidation number and coordination number of metal in K, [Fe(C,0,), | 
(A) O.N = +2, C.N=3 (В) O.N=+3,C.N=3 

(C) O.N = +3, C.N- 6 (D) none of these 


Orange red vapours of X is formed by heating the chloride salt with К2Сг2О; and concentrated 
Н504. When X on passing in NaOH gives yellow solution of NasCrO,. Then X = 

(A) CrO; (В) CrCl 

(С) CrO;CI; (D) H2CrO, 


The emf of the following three galvanic cells: 
I. Zn/Zn* (1 т) || Си (1 т) | Cu 
Il. Zn/Zn** (0.1m) || Cu* (1 т) | Cu 


ІІ. Zn/Zn*' (1 т) || Cu* (0.1 т) | Cu 
Are represented by E;, E» and Ез. Which of the following statements is true? 


(A) E; > Ех > Ез (B) E; > Eo > Ei 

(C) E; > Е; > Е (D) E> > E; > Ез 

In which of the following reactions, there is no change in valency? 

(A) 4KCIO, ——>3KCIO, + KCI (B) SO, + 2H,S—>2H,0+3S 
(С) BaO, +H,SO, ——>BaSO, +Н,О, (D) 2Ва0-О,---2ВаО, 
Тһе case of liquefaction of noble gases decreases іп the order 

(A) He » Ne» Ar» Kr > Xe (B) Xe» Kr» Ar > Ne» He 

(C) Kr > Xe » He > Ar = Ne (D) Ar » Kr > Xe » He > Ne 
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Which of the following is used as a foaming agent in froth floatation process is 
(A) pine oil (B) amyl xanthenes 
(C) CuSO, (D) KCN 


The plot of 1/хд versus 1/y4 (where xa and уд are the mole fractions of A in liquid and vapour 
phases respectively) is linear whose slope and intercept respectively are given as 


(А) Р/Р, (Ps -Pp )/P3 (B) P2/Ps,(Ps —Р,)/Р$ 
(C) P3 Р, (PR -Pp )/P3 (D) P3/Px,(Ps —Р,)/Р$ 


K of AgBr - 8x10? 

Ag, AgNO, (1 0 M)//KBr (1 .0M) AgBr, Ag 

The emf of the cell is 

(A) -0.71 (B) +0.42 
(C) -0.42 (D) +0.71 


The voltage of a certain cell at 25°C and 20°C are 0.3525 and 0.3533 V respectively. If the 
number of electrons involved in the overall reaction are two, what is the value of AS? at 25°C 

(A) 30.88 JK”! (B) 60.11 JK“ 

(С) -30.88 JK" (D) -60.11 JK” 


Which of the following is/are paramagnetic? 
МО,,МО,М,О,,М,0,,М,О; 


(A) only NO2 (В) МО, МО 

(С) МО, NOs, N2Os (D) all are paramagnetic 
KCIO, is made in the following sequence of reactions: 

Cl, +KOH——>KCI+KCIO+H,O ...(i) 
КСЮ---КС!--КСО, ...(ii) 

КСО, ——>KCIO, +KCl ...(iii) 

What mass of Cl; is needed to produce 1.0 kg of KCIO3? 

(A) 2.05 kg (B) 1 kg 

(C) 4.02 kg (D) 5 kg 

A solution containing 6 g urea per litre isotonic with a solution containing 
(A) 5.85 g NaCl per litre (B) 34.2 g sucrose per lire 
(C) 36.0 g glucose per litre (D) 6.0 g of sucrose per litre 
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14. 


20. 


21. 


In the sequence of reaction 
À—5-3B—5- >C—*- 3) 
Кз > Ko > kj, then the rate determining step of the reaction is 
(A) А-В (В) В-С 
(C) C >D (D) A>D 


Chemically rust of iron is 

(A) hydrated ferrous oxide 

(B) hydrated ferric oxide 

(C) only ferric oxide 

(D) a mixture of ferric oxide with a little of Fe(OH) 


Which of the following will give four isomers? 


(A) [Co(en)(NH,), Cl, |CI (В) | Co(PPh, )(NH, ), Cl, |CI 
(С) [Co(en), СІ, (D) | Co(en), Cl, |В 

The colourless species is 

(A) ҮСІз (B) VOSO, 

(C) Nas VO, (D) | V(H,O), SO, JH,O 


At 25°C, the standard emf of a cell having reaction involving two electron exchange is found to be 
0.295 V. The equilibrium constant of the reaction is approximately 

(A) 9.51 x 10? (B) 10 

(C) 1 х 107? (D) 9.51 x 10? 


A silver cup is plated with silver by passing 965 coulombs of electricity, the amount of silver 
deposited is: (Mass no. of Ag = 108) 

(A) 1.08 g (B) 1.002 g 

(C) 108g (D) 9.89 g 


E? values of Mg**/Mg is —2.37 volts of Zn '?/Zn is —0.76 volt and Fe'?/Fe is —0.44 volt. Which of the 
following statements is correct? 

(A) Zn oxidize Fe (B) Zn will reduce Fe?* 

(C) Zn will reduce Ма?” (D) Mg oxidizes Fe 


Lowering of vapour pressure АР, of aqueous solution of acid HA; and АР; of aqueous solution of 
acid НА; are related ав АР, > AP». Correct relation is (Assume same concentration for both acids) 


(A) pK, > pK, (B) pK, < pK,, 


(C) pK, - pK (D) none of these 


а; 
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The correct relationship between the boiling points of very dilute solutions of AICIS(T;), and 
CaCl2(T2) having the same molar concentrations is 

(A) Ti = Т (B) Ti » T2 

(C) T2 > T4 (D) To > T4 


The vapour pressure of pure benzene at 25?C is 639.7 mm Hg and the vapour pressure of a 
solution of solute in benzene at 25?C is 631.9 mm Hg. The molality of the solution is 

(A) 0.156 (B) 0.108 

(C) 0.518 (D) 0.815 


The stabilization of the dispersed phase in a lyophobic sol is due to 
(A) the viscosity of the medium. 

(B) the surface tension of the medium. 

(C) affinity for the medium. 

(D) the formation of an electrical layer between the two phase. 


The process which is catalysed by one of the products is called 
(A) acid-based catalyst. (B) auto catalyst. 
(C) negative catalyst. (D) positive catalyst. 


Which of the following statements is correct regarding the slag obtained during the extraction of a 
metal like copper or iron? 

(A) The slag is lighter and has higher melting point than the metal. 

(B) The slag is lighter and has lower melting point than the metal. 

(C) The slag is heavier and has higher melting point than the metal. 

(D) The slag is heavier and has lower melting point than the metal. 


In oxoacids of chlorine, CI-O bond contains 


(А) pr- pz bond (B) ал-ал bond 

(C) рл-дл bond (D) ал-іл bond 

The compound that is not a Lewis acid is 

(A) BaCl; (B) АІСІз 

(C) ВС (D) SnCl, 

The formula of sodium nitroprusside is 

(А) Na4[Fe(CN)sNO;] (B) Ма [Fe(CN)SNOS] 
(C) NaFe[Fe(CN)g] (D) Nas[Fe(CN)sNO;] 


Amongst[TiF, | , [CoF, |" ,Cu,Cl, & [NiCI,]^ . The colourless species are 
(A) (ТЕ, | &Cu,Cl, (В) [CoE, T" & [Nic f 
(С) [TIF] &[CoF,]” (D) Cu,CI, & [NiCI, | 
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Mathematics PART - III 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


The number of values of a for which & -ai-«2aj-3ak,p =(2a+1)i+(2a+3)j+(a+1)k, and 
y =(8a+ 5)i -(а- 5)j -(а- 2)k are coplanar 
(A) 0 (B) 
(C) 3 (D) 


The differential equation (ху? (1-совх)- yjdx + хау = 0 represents the curve 


2 3 


= КЁ sinx +excosx—dsinx ek. Then a + b + с + d is equal to 
ay 

(A) 8 (В) 9 

(С) 10 (б) 11 


(A) 0 (B) 1 

(C) 2 (б) 3 
abc 

The matrix A=|c а б | isan orthogonal matrix. Then a+b +c = +k, where k is 
bca 

(A) 0 (B) 1 

(C) 2 (б) 3 


Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. The 
probability of selecting a number such that product of any 5 consecutive digits is divisible by 


either 5 or 7 is 5, then k is 
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1 1 
If a singular matrix A — lai], , always commute with B = Р 1 such that 211 = Jk , then k is 
ё а» 
(А) 0 (В) 1 
(С) 2 (D) 3 


1 2 
Let A= ! 2 апа В- р Д be two matrices such that they are commutative апа с = 3b then 
с 


the value of ка is 
(A) 0 (B) 1 
(C) 2 (D) 3 


Two natural numbers x and y are chosen at random. If P is the probability that х? + y? is divisible 
by 5 and 7 than the value of 25 P is 


(A) 3 (B) 6 

(C) 9 (D) none of these 
212 ^2 ^. —|2 ; 

pil «px +рхк is КБ“. Then Kis 

(A) 0 (B) 1 

(С) 2 (D) 3 


Given 8,5,6 аге non — zero and coplanar then 


(A) à -b,b— 6,6 -à are always coplanar (B) à 4 5,5 -- 6,6 - à are always coplanar 
(С) 24 + 36,26 + 36,26 + За are always coplanar (D) none of these 
The lines = -2-5 andx-y+z-2=0= 4x+3z+5 are coplanar for à is equal to 
97 43 
225 By -22 
(Are (B) 5 
73 
(C) E (D) -5 


If A is a square matrix of order n with |A] = 9 and [adj adj adj A| = 3' then number of elements in 
A is 

(A) 0 (B) 1 

(С) 2 (D) 3 
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= -1 1 
2) -Z Z 2 14 0 
13... For two unimodular complex numbers 2, and 2, Ё 1 | 1 | - | then К 


2 24 -22 2, 0 1/4 
is 
(A) 4 (B) 2 
(C) 0 (D) 1 
abc 
14 If a, b, c are the roots of x? + 2x? + p = 0, then the value of | b c a | is 
c ab 
(A) 2 (B) 4 
(С) 6 (D) 8 
15. A line Lis passing through (1, 1, 1) intersects line x = 2 - га A and line 
Lo = 2 (x + 1) = 6 (y + 2) = 3 (2 + 3) at B. Then distance of B from (0, 0, 0) is 
(А) /12 (B) /14 
(С) 418 (D) none of these 
16. The statements are not true 


17. There are n urns ui, us, ..... , Un. Each urn contains 2n+1 balls. The i" urn contains 2i number of 
balls P(u;), i.e., probability of selecting i" urn is proportional to i? +2. If we randomly select one 


of the urns and draw one ball and probability of ball being white be P(A), then lim P(A) is 
n>o 
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Let p, а, T be three vectors such that [p q r]-2. If a=x(qxr)+y(rxp)+z(pxq) is 
perpendicular to p+ q+r. Then the value of x - y «z is 


(A) 2 (B) 1 
(C) 0 (D) none of these 


PQRSP'Q'R'S' (where P', Q', R', S' are vertices corresponding to P, Q, R, S respectively) is a 
cube of edges 1 unit. A and B are midpoints of the edges Q'P' and Q'R' respectively. The 
distance of vertex S from the plane AQB is 


dines Засл 
А) — units B) — units 
(A) 5 (8) 5 
(C) 5 units (D) 1 unit 
If à,b,c are unit vectors perpendicular to each other such that га = 1, rb = 2 and r.c = 3 then 
(А) г 23à «2b «6 (B) Ff =a+2b+3¢ 
(C) Г-3ахБ-20хС-Сха (D) none of these 


Four of the eight vertices of a regular octagon are chosen at random. The probability that the 
figure with these four vertices is square, equals 


1 1 
A) — В) — 
(А) 42 (8) - 

1 1 
C) — р) — 
(C) 28 (б) 35 

/ 2 
The differential equation x- Цөс determines a family of circles with 
y 


(A) variable radii and a fixed centre (1, 0) 

(В) variable radii and a fixed centre (-1, 0) 

(C) fixed radius 1 and variable centres along x-axis 
(D) fixed radius 1 and variable centres along y-axis 


If the lines к= узегез апа Gt Бала; intersect then the value of k is 
2 3 4 1 2 

(А) -7 (В) -8 

(С)-9 (D) - 10 
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24. 


25. 


26. 


27. 


4sinB 
b 
The value of determinant A= 2а 8sinA 1 | is (where a, b and c are the sides of a triangle 
3a 12sinA cosB 


and A, B and C are angles opposite to a, b and c respectively) 
(A) 0 (B) 1 
(C) 2 (D) 3 


1 COSA 


The equations ax + а?у + z = 0, bx + Бу + z = 0, cx + с?у + z = 0 have only zero solution if 
common ratio of G.P. is not equal to (here a, b, c are in G.P.) 


(A) 0, +1 (В) 2,+3 
(С) 4, +5 (б) попе of these 
1/х 
im tan{ = + x) x*. e? 
The value of A = lim (1)* х* +1 1| equals 
x? sin— 

lim = x «9 0 

x20 sinx 
(A) 1 (B)2 
(C) 3 (D) none of these 


If a, b, с are three non-coplanar unit vectors, then 


[à p a] â+[b р а| 5416 р d] ё isequalto 
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If а and b are two unit vectors and Ө is the angle between them, then the unit vector along the 
angular bisector of à and b will be given by 


а-р 8-0 
(A) —, (B) ——; 
2cos— 2с05- 
2 2 
(С) а>. (О) none of these 
20085 


The equation of the line passing through the point (1, —2, 3) and parallel to the line 
х-у + 22 = 5 апа 3x+y+z=6is 

х-1 +2 2-3 х-1 +2 2-3 
(a) === в) 2-22 

-3 5 4 1 -1 2 
х-1_у+2_272-3 х-1_у+2_7-3 


С D 
(© 3 1 6 (0) 3 -1 2 
The area of the region bounded by x -5 ‚х= 2, у= Іпх апау =2’is 
(д) 3 Sing 4 42 CENTER 
2 2 In2 2 2 In2 
с) $4512, 4572 (D) 3 Sing 4-2 
2 2 In2 2 2 In2 
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Physics PART - | 


А -6 
p= 2 un х5 = 15.7u ohm metre. 


28r 8. oR 
dp =p ea ү ohm metre. 


-15-7ц| х 242022 ohm metre 


=15.7y[-02 + -01+ -002] ohm — metre 
-15.7х-0324 Q т 


= 0.50 нот 
AP 
2. 100x 5 =3x0:1+2x0:2+3x0:3+4x0-1 


=-34+-44+-9+-4=2% 


3. A =AN,e™ 
3Ae = 3AN,e™ 


1 Ё 
es е^ to) 13 e 


5. - = 
| 
"(Jh - f) 
2 
(Уі к 
VI 1 2 
ЖІП ТЕК 
542 
6 n 100 sin |50 + т a 7i 
5/2 | 
| = 109 sin] ot | 
5/2 
| = 20sin(50t) 5/2 
8. When и decreases v increases. For plane mirror и decreases. 
.. the image in plane mirror moves towards the left. 
9. ПА = 2nr, andr, = nr, 


ЛА = 21:1 
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10. Apparent depth = = ah 221 
Hy H2 


Shift = (t, aee 


зо - (t +1о)-[ + 


t, =1.5 ст 
11. In case of X-rays characteristic intensity of Ka, Ks, К,.... goes on decreasing while photon 
energy increases. This indicates that probabilities of P;, Р, and Р» should be in increasing order. 


12. Maximum energy of X — ray photon = 2000 eV 
КЕ max = 2000 – (100 + 5.8) = 1894.2 eV 


ІНЕ шс 
м y’ 
x=2y 
Tokod 
v u f 
1_1_1 
у 2у f 
f 
y 
| у 5 
15. оаа эп A 
>y=Dsina БЯ 
= 1000 x 1 = 5mm. below. ша 
200 
16. m = 1 and Vo = Voy 
Va = m? V 
Vy = -M Vyo 
9-2 
4 
17 H2 _ Hg _ H2 -M 
у 4 R 
Ms Ha Hs Ho ра Ma _ Ba + 28, 
v v' -R v u R 
13 1 рот 2m _1_13 m *n-2u 
x -20 R y -20 R 
13 1 1.13 
Hence, + = 
20 y 20 
1.3y >x 
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20. 


21. 


22. 


23. 


24. 


29. 


30. 


The sound wave will be totally internally reflected on the surface. 
For light wave 


8 
1sin45? - 255107 hf 
x 


15° + 202 = 52 + X2x 100 = Х 100 = 600 2 Xc = 460 


F, = Е, +mg =ILB—mg 
E-B/V E-B/V 
so, |= = В-та-0 
R | R | : 
E- 19 ву 
А/В 
Using symmetry, current will not flow in the resistor. 
2 ШТ? -1 m, _ m 
ыч оа) dc Pew: HEINE 
fa Ч f, 15 R, 15 15 15 "hu, 
30 -7.5 
844 Am ) _ 22.5 
2 2 
This 22.5 15 T Е 4 


2 ШТ! 4 3 

LL, _ 5 " эй 4x12 
Hm 3 1.2 3 

For image to be coincident, either the rays should retrace or the image due to the lens should 
formed just at the pole of the mirror in thin case. The image formed due to lens is at 30 cm (2f) be 
from the lens. Thus either this image should be at centre of curvature of the convex mirror or at 
the pole of the mirror. Hence 6cm or 30 cm should be the separation between the lens and the 
mirror. 

The charges on each capacitor will be equal to Q/2 (how?) when the current in the circuit is 
maximum. 


Also "y, 1.6 


Initially the current in the circuit is zero, and there is no potential drop across the internal 
resistance. 
шр бш асай ЫГ 
dt dt 
At any time t, 
di, di, 
та dt 
)t = np 
(u,-1)x1.8x10° — 18p 
1)x3.6x10° 9p 
(u, 71) = 4(u; - 1) 
4р - p, 73 
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Chemistry PART - 11 
SECTION – A 
In fcc a» = 2 or 
bcc a; = a 
ЖС 
га 4r 1d 42 


"a, 3 ede 48 


In К.|Ғе(С,0,), |; О.М. of Fe =3 + x + 3-2) = 0 

Х--3 

C20,” is a bidentate ligand. 

C.N of Fe = 3(2) =6 

4NaCl+K,Cr,O, +3H,SO, —>2CrO,Cl, + 2Na,SO, +K,SO, -3Н,О 
Сг,О,СІ, + 4NaOQH——>Na,CrO, + 2NaCl+2H,O 


Cell reaction is Zn+Cu?* ——> Zn?' + Cu 


2+ 
Е.а = E Baily Kaul 
nF (Си | 


Greater the factor | Zn** |у си? | ‚ less is the EMF. 


He has the weakest vander waal’s forces of attraction due to its smallest size and hence lowest 
boiling point. In other words, its liquefaction is difficult. As the size of noble gas increases from He 
to Xe, vander waal’s forces increase and consequently boiling point increases and liquefaction 
becomes easy. 


Po =x,P2 P? = XP? 
рез Р, = xP? = xP? 
Р, +P; х,Р| х Р x,Pà +(1-x,)PS 
1 X (PR - P3) P3 
YA X, Pi 
1 Bb Bb 
x, POY, Р; 


Ya 


0 0 ро 
2 Slope = БА lint ercept = Fb ын 
B B 


(А | -8х107% [Ag* | -1.0М 


Е-0-0.059100 [^9 | =—0.71\/ 


[Aos |, 
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10. 


20. 


21. 


23. 


24. 
25. 


30. 


AG? - -nFE? 

AH? - TAS? - -nFE? 

_AS°_ AH 

~ nF nF 

Solving for E° at 25°C and 20°C gives 
AS? = -30.88 JK” 


E? 


Cl, + 2KOH——>KCI+ KCIO + H,O 440) 
ЗКОО---2КС!--КСО, ... (ii) 
4KCIO, —— 3KCIO, +KCl ...(iii) 
Multiply equation (i) by 12 and equation (ii) by 4 and add equation (i), (ii) and (iii) to obtain 
12Cl, + 24KOH——— 21KCl+ 3KCIO, + 12H,O 
852 415.5 


852 x 1000 


1000 g KCIO, will be produced from = 
415.5 


= 2.05 kg 
Isotonic solutions have same molar concentration. 


6g urea/litre = 0.1 M 
34.2 g sucrose/litre = 0.1 M 


As k; is lowest, hence A —*B is slowest. 
| Co(en), Cl, |Br shows ionization isomerism, cis and trans isomerism and optical isomerism. 


МазУО, contains vanadium in +5 oxidation state which has vacant d — orbitals and is thus 
colourless. 


AG? = -2FE? = -RT In K 


-10^ 
108 
m = 20 ; m = ————— x 965 = 1.08 
1x96500 
For Zn+2Fe* — Zn? + 2Ее E?, = —0.44 + 0.76 = ve and hence, the reaction is 
spontaneous. 


Lowering, AP « 'a' number of solute particles. 
Hence, HA, is stronger acid than НА; (Given АР; > АР;) and pK, « pK, . 
(639.7-631.9) 1000 


m= x = 0.156. 
639.7 78 


The stabilization of the dispersed phase is due to adsorption of the ions. 
Auto catalyst 


In case of Ti, it is in +4 oxidation state and has no d-electrons in case of Cu d-orbitals are filled so 
in both cases d-d-transition will not take place and compound will be colourless. 
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Mathematics PART - 111 
2 
1. Because| ору |= 15a (a$) UA =0 
30) 900 
Only if a=0 
2 Y y3 (1+cosx)-%=0 
dx 
REI y 
y" dx ух 
Let = Ме 
у 
1 du 


2 
—dx 
IF =e" =x? 
лих? = -2[х? (1+ cos x)dx 
2 3 
——- ae x? sinx + 2xcosx —2sinx+k 


а? +0? +с? ac+ab+bce ab+bc+ca 


1 
= |ас+ар+рс а? +02 +с? ар-рс-са(-10 
0 


о = O 
— O O 


ab+bc+ac bc+ac+ab a*+b*+c? 


a? +b? «c? =1 > ab+bc+ca=0 


(a+b+c) =1+2(0)=1 >a+b+c=+1 


6. ік кк |р ill: ІМ s 
ал 8212 1 2 1/84 а» 
= 8,,* 28,5, = 84485 
844 Ayo = Ayo + 855 22. (il) 


а, + 285, = 284, + 85 
85, t 85 = 2845 + 85, 
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-. From (ii), 84, = 85; 

Ap, = 2845 

^ Given matrix is singular 
> аа» = 851851 


> (ан)! - 2(а,,) 


> а = “2а, 
7. АВ = ВА 


8: Pee 
25 

9. Let p - p4i - p5] +P 3k 
рхі = -pak + py] 
NM. 
pxil =р;+р$ 

_ 2 

рх) =p? +p 

PED 

pxk| =p? өрф 


Required solution = 2(p7 «p +р3) = 26 
11. The lines should intersect ог be parallel 


Let (2t+1,-t,2t) be any point on the first line 
Putting it in both the planes we get a = -5 


12. adj adj adj A| = | A |" 235 = n-3 


2 2х4х3х2х1 1 


21. Р- : 
8C, 9x7x6x5 35 
22. ELENA 
V1—x? 
1-x? =-(y+c) 
х2 + (у + с)? = 


-. centre (0, — с). 


Х-1. y-2 2-4 


23. =a 
2 3 4 
х-4 y-6 2-К 2 
1 p a 


Х-2а-1,у-За-2,7-4а-3 
x=b+4,y=2b+6,z=2b-k 


2a+1=b+4 

2 2a-b-3 ...(1) 
За-20-4 ...(2) 
a=2,b=1 
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28. 


29. 
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4а + З = 2b - 12 
7 К= 22 - 4а-3= 2-8-3 = – 9. 


ѕіпА _ sinB 500. 
a b с 
1 4К cosA 
А = |2а 8ak 1 = 0. 
За 12ак cosB 


k 


a, b, c are in G.P. with common ratio r, such that b = ar, c = ar? 
Now system of equation have only zero (trivial) solution. 

a a? 1 
IfA=|b b? 1 #0 

с c? 1 


(a —b)(b —c)(c —a) = 0 

(a —ar)(ar – ar*)(ar* — a) = 0 
a'r(1 – г)а + г) #0 

г= 0, + 1. 


Л 1/х 
imtan[ © +x | -е? 
x20 4 
lim 1* 21 
х оо 

221 

x? sin— 
lim —_* =0 
x0 sinx 
AQ. 


[à p а|= projection of pxq in the direction of à. Hence the given vector is px 4 


Vector in the direction of angular bisector of à and b -2 
a= have magnitude cos(0/2) 
ЕТС | 8-5 
So, the unit vector in this direction will have magnitude 
80085 


If I, m, n be the d.c.'s of the line, them as it lies in both the given planes її is perpendicular to their 
normals i.e. | - m + 2n = 0 and 3I + т + п = О ог one mm 
-3 5 4 


x-1_y+2 2-3 


г. Equation of the line is 
-3 5 4 


1/2 
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FIIT) EE JEE (Advanced), 2015 
PART TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 210 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate [EE E E JS SES ЕЕ БЕ ра 
 1211111ЇЇЛ ЕЛ ЇЇ! 


12111111 Ї E E I 


FIITJEE Students From All Programs have bagged 34 in Top 100, 66 in Top 200 and 174 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2014: 
2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2014 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K mol’ 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Binding energy per nucleon v, mass number curve for nuclei is 


shown in the figure W, X, Y and Z are four nuclei indicated on 5% кы 
the curve. The process that would release energy is SIE 80) 
(А)Ү-»22 (B)W>X+Z 21878 
(C) W > 2Y (DXoY-«Z |E S 

0 
A wire is bent to form the double loop shown in the figure. There is a y RE E 
uniform magnetic field directed into the plane of the loop. If the x |с |х 
magnitude of this field is decreasing, current will flow from a. МГУ 
(A) A to B and C to D (B) B to A and D to C 
(C) A to B and D to C (D) B to A and C to D 222727 


A cubical room is formed with 6 plane mirrors. An insect moves along the diagonal of the floor 
with uniform speed. The speed of its image in two adjacent walls is 2042 cm/s. Then the speed of 
the image formed on the roof is 

(A) 20 cm/s (B) 40 cm/s 

(C) 20V2 cm/s (D) 10N2 cm/s 


A prism of refractive index V2 refracting angle A produces minimum deviation Dm of a ray on one 
face at an angle of incidence 45? . The values of А and Dm are respectively. 

(A) 45°, 45° (B) 45°, 60° 

(C) 60°, 30° (D) 60°, 45° 


Which of the following statement is correct? 

(A) The rest mass of a stable nucleus is less than the sum of the rest masses of its separated 
(B) - of a stable nucleus is greater than the sum of the rest masses of separated 
(C) А fission, energy is released by fusing two nuclei of medium mass (approximately 
(D) о fission, energy is released by fragmentation of a very heavy nucleus. 


Space for rough work 
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Shown in the figure is a circular loop of radius r and resistance R. A B 
variable magnetic field of induction B = е! is established inside the 
coil. If the key (K) is closed at t = 0, the electrical power developed in R 
the external resistor at this instant is equal to | scd 
5 10r? EN. 
Араг B 
(A) R (B) R 
т°г°ҢВ nrt 
C D 
(C) 5 (D) АВ 


In a YDSE apparatus, two films of thickness t4 and tg, having refractive indices ид and ив are 
placed in front of slits A and B respectively. If tau, = 1вив the central maximum will 

(A) not shift (B) shift towards A if ta < tg 

(C) shift towards B if ta < tg (D) shift towards A if ta > tg 


Velocity of image of fish in the mirror with respect to ground is 
(A) zero 

(B) 2 m/s towards mirror. 

(C) 2 m/s away from mirror TONES 

(D) 4 m/s towards mirror. 1m/s 


Thin 
glass 


The network shown in figure is a part of a complete circuit. If wpm 
at a certain instant the current (І) is БА, and is decreasing ata ^ 1° „ү 5тн 


rate of 10° A/s. Then Vs — V4 is equal to 
(A) 15V (B) 25V 
(С) 20V (D) 10 V 


A planoconvex lens made of a material of refractive index 1.5 is silvered on the convex surface. 
Calculate the radius of curvature of the curved surface (Given : silvered lens which behaves as a 
mirror of focal length of -20 cm): 

(A) 10 cm (B) 20 cm 

(C) 30 cm (D) 60 cm 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


11. 


Parallel rays of light are falling on convex spherical surface of air 215 
radius of curvature R = 20 cm. Refractive index of the medium is руне 
и = 1.5. After refraction from the spherical surface parallel rays : 
(A) actually meet at some point — SS : 

) appears to meet after extending the refracted rays backwards 


(B 
(C) meet (or appears to meet) at a distance of 30 cm from the spherical surface 
(D) meet (or appears to meet) at a distance of 60 cm from the spherical surface 


А variable voltage V = 2t is applied across an inductor of inductance UO EOS 
L=2H as shown in figure. Then, 

: h 
(A) current versus time graph is a parabola V -2t 
(B) energy stored in magnetic field at t = 2s is 4J 
(C) potential energy at time t = 1 s in magnetic field is increasing at a rate of 1 J/s 
(D) energy stored in magnetic field is zero all the time. 
In the given circuit, initially the charge on capacitor is Q,. At t= 0, | С 
the switch S is closed. Which of the following statement is/are 
correct? 

Q — | 

A) Maximum current through the inductor is —2 L " 
(A) g ЛС 


(В) Charge on the capacitor is zero at t= 2/6 


(C) Current through the inductor is aero at t = е 


(0) Energy stored іп magnetic field is zero all the time. 


The potential difference applied to an X-ray tube is increased. Then which of the following is 
incorrect. 

(A) The intensity increases. (B) The minimum wavelength increases. 

(C) The intensity decreases. (D) The minimum wavelength remains constant. 


Which of the following is correct? 

(A) Young's double slit experiment uses in coherent source 
(B) Incoherent sources may having variable phase difference. 
(C) Young's double slit experiment uses in incoherent source 
(D) Incoherent sources must having same phase difference. 


Space for rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit XY oW 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question (0) @) 0) 00) 
numbers іп the ORS have to be darkened. For example, if the correct answers to question (т) (1) (т) (1) 
EE | M 2. ЗГЕ 6, 0,9 and 2, respectively, then the correct darkening of OOOO 
ubbles will look like the as shown. OOOO 
OOO® 
OOO® 
ОООО 
OOO® 
OOO® 
ОООО, 
1. If a thin convex lens of focal length 20 cm is B 
cut into two pieces from a plane passing 1 AA 
through the pole, then both the pieces "| | 7 7 | 


(touching each other) kept as shown in 
figure. If a object AB of length 2 cm is kept 
at distance of 30 cm. Find the height (in 
cm) of the image. 


2. A solenoid of inductance 100 mH and resistance 20 О is connected to a cell of emf 10 V at t = 0. 


If the energy stored in the inductor when the time t = 5 In2 milliseconds is a J, then find the 
X 


value of “x”? 


3. A wire of length / = 6 + 0.06 cm and radius r = 0.5 + 0.005 cm and mass m = 0.3 + 0.003 gm. 


Then find the maximum percentage error in density. 


4. If the attractive potential between electron and proton were given by V(r) = Vo п 


| (where Vo, 


ro are constants), the radius г, of the nth Bohr orbit in Hydrogen atom would be proportional to n*. 


Then find the value of K. 


5. An isosceles prism of angle 120?C has a refractive index 1.44. Two parallel 
monochromatic rays enter the prism parallel to each other in air as shown. The 
rays emerge from the opposite faces make an angle К [sin (0.72) – 30°] with 
each other. Then find the value of K. 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AIITS-PT-IV-(Paper-1)-PCM-JEE(Advanced)/15 


Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


The packing efficiency of the two dimensional square unit cell shown below is е 
(А) 39.27 % (В) 68.02% 
(С) 74.05 % (D) 78.54 % 


The freezing point of aqueous solution contains 5% by mass urea, 1% by mass KCI and 10% by 
mass of glucose is (K; (H2O) = 1.86 K molality) 

(A) 290.2 K (B) 295.5 K 

(C) 269.9 K (D) 250 K 


Zn gives H2 gas with H2SO0; and conc. НСІ but not with conc. HNO; because 
(A) NO; ion is reduced in preference to hydronium ion 

(B) conc. HNO; is a weaker acid than conc H2SO, and conc. НСІ 

(C) conc. HNO; acts as a reducing agent 

(D) Zn is more reactive than H2 


(Ее (НО) | and [Fe(CN),|" differ in 

(A) magnetic moment and colour 

(B) geometry and magnetic moment 

(C) oxidation state of central metal ion and number of unpaired electron 
(D) geometry and hybridization 

НСО, + PO, —— A +B 

(A) and (B) are 

(A) НСІОз, HPO, (B) Cl;Os, НРОҙ 

(C) СЬО», НРОз (D) CIO», H;PO, 


Space for rough work 
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Which of the following minerals does not contain aluminium? 
(A) Cryolite (B) Mica 
(C) Feldspar (D) Fluorspar 


Copper metal on treatment with dil HNO3 produces a gas X. X when passed through acidic 
solution of stannous chloride a nitrogen containing compound Y is obtained. Y on reaction with 
nitrous acid produces a gas Z. Gas Z is 

(A) NO (B) № 

(C) МО; (D) М.О 


Alum helps in purifying water by 

(A) Coagulating the mud particles 

(B) Making mud water soluble. 

(C) Forming Si complex with clay particles. 

(D) Sulphate part which coming with dirt and remove it. 


Which of the following order is correct for bond angles in given compound? 
ОҒ; ОСІ; он; 
(1) (I) (Ш) 


(A) 1-1» (B) IIl >I >t 

(€) II 5 III» I (р) » 1» III 
Which of the following complex is sp? hybridized and paramagnetic? 
(A) Ni(CO), (B) [Ni(CN) I. 
(C) [СЩ] (D) [Cu(NH3)] * 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AIITS-PT-IV-(Paper-1)-PCM-JEE(Advanced)/15 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


11. Which of the following compounds are coloured due to charge transfer spectrum? 
(А) K2CrO; (B) КМпО, 
(С) [Co(NH3)g]Cls (D) [Cu(NHs)4]SO4 
12. Nitrogen dioxide can be obtained by heating 
(A) KNO3 (B) РЫ(МОз)» 
(C) LiNOs (D) AgNO; 
13. Which of the following statement is correct? 


(A) Ғе?” gives brown colour with ammonium thiocyanate 
(В) Ғе? gives blue precipitate with potassium ferricyanide 
(C) Fe?* gives brown colour with potassium ferricyanide 
(D) Fe?* gives red colour with potassium ferrocyanide 


14. Which of the following are ambidentate ligands? 
(А) СМ” (В) SCN" 
(С) МО; (0) СНСОО” 
15. In which of the following pairs of solutions will be the values of the Van't Hoff factor be the same 


(A) 0.05 M К Ғе(С№)Ј and 0.10 М FeSO, 

(B) 0.10 M KJFe(CN)&] and 0.05 M FeSOx. (NH4)s.SO,.6H;O 
(С) 0.20 M NaCl and 0.1 M Васі, 

(D) 0.05 M FeSO4(NH4);SO46H;O and 0.02 M КСІ.МдСІ>.6Н;О 


Space for rough work 
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SECTION - C 
Integer Answer Type 

This section contains 5 questions. The answer to each of the questions is a single-digit XY oW 

integer, ranging from 0 to 9. The appropriate bubbles below the respective question MOOCA 

numbers in the ORS have to be darkened. For example, if the correct answers to question (т) (1) (т) (1) 

numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 

bubbles will look like the as shown. OOOO 
OOO® 
OOO® 
ОООО 
OOO® 
OOO® 
ОООО, 

1. The total number of P — O — P and P – O — Н bonds present іп pyro phosphoric acid. 

2. How many lone pairs are present in H3O'? 

3. How many bond angles аге 90°C in ХеҒ,? 

4. Number of salts among the following that will give metal on heating is Zn(NO3)2, AgNOs, 


Cu(NOsz)2, Но(МОз)2. 


5. What is the value of spin only magnetic moment value of Ғе(СО)5? 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


2 


Solution of the differential у' = —Y* ів 
x? + 2y 
3,,-1 2 3 2,,-1 2 3 
(А) Су =—у'+с (В) ху” =—у°+с 
3 3 
(С) xy! = гу +C (D) none of these 
[x] {x} 1 
Let f(x) = {х} 1 [x], where [x] = greatest integer function and {x} = fractional part of x. 
1 [x] {x} 
Then which of the following is incorrect 
(A) f(x) 2 О for x є (—o, –1] 
(B) f(x) has no real root for x e (0,1) 
(C) for x є [0,1), range of f(x) is (-2, —1] 
(D) for x e [1, 2), f(x) has exactly one local minima 
The solution of d 2 5 гі і5 
x -y* (хе-у 
(A) у-хсоЦс-х) (B) cos |2)-- х-С 
x 
y? 
(C) y2xtan(C- x) (D) —=xtan(C - x) 


x? 


Space for rough work 
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со52%, с053%, COS ^77. 
4. Value of | cos(%) со5% со53%, | is equal to 
1 COS (565) сов(2%;) 
(А) 0 (В) -1 
(С)-2 (б) none of these 
sinA sinB sinC 
5. If A=} cosA cosB со5С|-0 and A, B, C are angles of a triangle 
cos A соѕ8 В  cos?C 
Then 
(A) AABC is always isosceles (B) AABC is always equilateral 
(C) AABC is always scalable (D) none of these 
6. Solution of ydx — xdy + (1+ x?)dx + x? sin ydy = 0 
(A) У+1—х+сову+с=0 (B) Y, 1 x+cosy+c=0 
X X X х 
2y 1 
(С) —--—z;-x-«cosy«c-0 (D) none of these 
X X 
1 3 |” 
7. The simplification of Б is equal to 
43-01 
(A) -2151 (В) 215| 
(С) 31?) (D) none of these 
8. If A and B are two 3 x 3 symmetric matrix such that X = AB — BA then det(X) is equal to 
(A) 0 (B) 1 
(С) 2 (б) 3 
9, The curve whose equation satisfies xD ay = x? ly passes through (1,(/n2)*), then the value 
X 
of y(2) is 
(A) 6 /n2 (В) (2 /n2 J? 
(C) (6 /n2 )? (D) none of these 


Space for rough work 
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10. The probability of scoring a century in a cricket match by Sachin and Saurabh are = апа 5 
respectively and Батып of getting out of a player by bowled, LBW, Catch, Run and stumping 
are 5 = =, М and = respectively, if Sachin score a century while Saurabh does not, then the 
probability Sachin is 6 out and Saurabh is bowled, is (given both players got out) 

4 1 
cune B)— 
(A) 49 (8) 19 
2 2 
БЕ, рў 
(© 49 ко 19 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct. 


n! (n+1)! (0-2) " 
11. For fixed integer п, A=|(n+1)! (n+2)! (n3)! , then "E is divisible by 
(n+2)! (n+3)! (n+4)! (n!) 


(A) п (B) п2 +4п+5 
(C) n? + 4n- 5 (D) 212 
0 1 2 
12. A=|0 -3 0| and бА! -aA? +bA «cl, where a, b, c e integers and | is identity matrix. Then 
1 1 1 
-3 1 6] 
(A)a+b+c=-2 (B) E 0 -2 0 
3 1 0| 
зз 2] 
(C) a «bc - 18 (D) А-2 4 
5 1 -4 


Space for rough work 
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13. 


14 


If E and F are two independent events such that P(E ^F) = and P(E OF) = < (kel) and 


(P(E) - P(F))(1 – P(F)) > 0. Then 

2 1 
Se. (B) Р(Е) = 5 

1 7 
(ӘУЕ) (D) P(E) +P(F) == 


If à, b, С are non-coplanar unit vectors also b, 6 are non-collinear and 24x(bxé)=b6+6é, then 


(A) angle between а and С is 60° (B) angle between b and ¢ is 30° 
(C) angle between a and b is 120° (D) b is perpendicular to С 
If a, b and c are non-coplanar vectors such that а.а = bb = c.c = 3 and ab - b.c = са = 1, then 
(А) [a+b b«c c«a|-4/5 (B) volume of tetrahedron is 5 

E PEE ЭЭ Б 
C)|axb bxc сха|-20 О) {арс |= 
(С) [axb bxc cxa] (0) [ab c]-—5 

ЅЕСТІОМ – С 
Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit AUD SW 


integer, ranging from 0 to 9. The appropriate bubbles below the respective question (09) 
numbers in the ORS have to be darkened. For example, if the correct answers to question (т) (т) (т) (0) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of QOO) 
bubbles will look like the as shown. AOA 


QOQA 
(9099) 
ОООО, 
01000 
OJOJOO 
ОООО 


Three boxes аге labelled as Х, Ү, 2 and each box contains 5 balls numbered 1, 2, 3, 4, 5. The 
balls in each box are well mixed. One ball is chosen at random from each of the three boxes X, Y, 
Z respectively. If a, В, y are the numbers on the balls chosen, then the probability that a = В + y is 


equal to x then K is equal to 


Space for rough work 
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There are 3 different pairs (i.e. 6 units say a, a, b, b, c, c) of shoes in a lot. Now three persons 
come and pick the shoes randomly (each gets 2 units). Let p be the probability that no one is able 
to wear shoes (i.e. no one gets a correct pair), then the value of Ар; is 


Let à-b«G,bxd-0,&d- 0, |d j+ 0 and |с |=2 then the value of 


dx(axd 
is equal to 


Let a=cos0i+j+k,b=i+cos0j+k,¢=i+j+k, а (0х6) is maximum, then square of the 
shortest distance between Г-4-2,0 and т =b+A,¢ is 

The differential equation of [у х? ну? = x} dx + (xy? +y? -y)dy =0 represents a curve given 
by f(x, y) =0. The point (0, 2) satisfies the equation of the curve and the value of x when y = 1 is 


=, Then h is equal to 


Space for rough work 
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JEE(Advanced)-2015 


ANSWERS, HINTS & SOLUTIONS 
PART TEST -IV 


(Paper-1) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 
1. lc D A 
2. |с C D 
3. |с A C 
4. |c A A 
| 5. |А C B 
ч 
5 6. |р D B 
© т. |B р А 
Е 8. | A A A 
3 9. ДА C C 
т 10. |р C C 
£ 11. |A,D A,B A,B 
Е 12. |А, В,С B, C, D A,B 
5 13. |AB B,C A, B, D 
14. | A,B,C,D A,B,C А,С 
15. ЈА, В B, D A,B,C 
1.11 5 2 
2. |5 1 2 
3. 14 4 1 
4. |1 2 2 
5. |2 0 3 


(Advanced), 2014: 2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have 
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Physics PART - | 
2. Use Lenz’s Rule 
3. Speed of image = speed of object in all the mirrors 
нээ 
4 Use u = Dne 
| 42) 
бІП| — 
2 
2 
6. e= 10 and P = — 
dt R 
dy 
7. For CBF AP = 0 = ТА(ША 1) Їв(ив 1) + D 
2) Va — iR + 15 + (5 x 1073) x 10° = Vg 
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Chemistry PART - II 


SECTION - A 


2nr? 2л? m 


(22) в? 4 


So packing efficiency = 2х 100 = 78.54% 


1. PF = 


2. AT, = AT, for glucose + AT, for КСІ-- AT, for urea 
АТ, . 1.86x1000x10 2,1:86 х1000х1 1.86x1000x5 
100 x 80 74.5 x 100 100 x60 
AT; = 3.069° 


^. F. Pt = 273 — 3.069 = 269.93 K 


3. Zn + 4HNO, ——Zn(NO,), + 2NO, + 2H,O 
NO3 ion is reduced to NO; in preference to НзО” ion. 


4. НО is a weak field ligand and CN is strong, field ligand. 

5. 2HCIO, + P,O; —> Cl,O, + 2HPO, 

^. Cu+ dil HNO, ——NO—5*:^* — NH,OHHCI—"*—N,O 
(Y) (Z) 

9. “Oe “> кер 


FU F ойға w/o 
Because of larger size of Cl atm. 
ОСІ have largest bond angle. 


10. Шел is sp? hybridized, because СІ” is weak field ligand. Hence there is two unpaired 
electrons. 

15. Number of particles from K4[Fe(CN)g] = 5 
Number of particles from FeSO ,.(NH,4)2SO,4.6H20 = 5 
Number of particles from KCI.MgCls.6H20 = 5 


SECTION - C 
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4. AgNO, —— Ag -- NO, +50, 
Hg (МО, ), —Hg + 2NO, +0, 


5. In|Fe(CO),], there is no unpaired electron. 
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Mathematics PART - 111 


1. (3 yx?) dx + (2X? – 2у“) dy = 0, ху” = zy +C 


1+х 


2. f(x) = 15 (4 = 1)° + ({x}- 1)? +([х]— кф) 


x dy - ydx 


2--- 0х = Solution is у = x tan (C — x) 


х? +у 
сов(%-%) сов(%- Ио) сов(%-%|) 
4. Given determinant = (со5(%- %) cos (56 — Уо) cos(6 — Иң) 
cos (76 — »6) cos (56 — %o) cos(56 — %41) 
COS 7, sin% 0| сов 56 sin% 0 
= |С05% sin% 0|соѕ 7, Sin 7, 0-0 
cos% sin% 0|сов 5, sin, 0 


sinA sinB sinC tanA tanB tanC 
5. Let л = | cosA cosB с05С| = cos АсовВсов С 1 1 1 
cos?A Ссо058  cos?C cos A  cosB cos C 


= -sin(B - C)sin(C - A).sin(A - B) = 0 


2 2 


ы 2 
6. удх e. [rt Jax snyay=0 
X X 


2 
E E 3 +d(-cos y) =0 


1 
=> ¥+—-x+cosy+c=0 
x 


. n . 
7. We know cosg —sinO 2 60818 —sinnO 
sind cos 8 sinn cosn60 
ү -T га p 
ДАГ х 1 Ін 
vA X 0 -1 
15 
ale ^S БЕС 
43 1 
8. Х is a skew symmetric matrix of odd order. 
= det(X) = 0 
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x 2 1 dy 2Jy x 1 dy dt 
9. 4 =— now let =t> = 

жайы Oly dx x 2 vy 2/удх dx 

= рот = — this is linear differential equation so 

dx x 2 

-2 x 2 

LF. PN em Ц solution Бан Id = УУ Imc Sy = 7 tnx + x°¢ 

X X 


Given curve passes through (1 (ne ) 


(02) =c>c=ln2 > Му -X meo «n2. now ,/у(2) = 6/n2 => y(2) = (6/n2)? 


а 38 4 5 7 7 2 
10. Required probability = 
Gee МЕС е ы; 
| 1 (n +1) (п +1)(п +2) 
11. A =(n!) n+1 (n+1)(n+2) (n+1)(n+2)(n+3) 
(п+1)(п+2) (п+1)(п+2)(п+3) (п+4)(п+3)(п+2)(п+1) 
л : (1-1) (п+2)(п+1) : 1 (041) (n+2)(n+1) 
те -(n«1)(n-2)1 (n+2) (п+2)(п+3)| -(п-1)(п-2)0 1 2(n+2) 
(n) 1 (n«3) (n+3)(n+4) 0 1 2(n+3) 
=(n+1)°(n+2).2(n+3-—n-2) 


= 2n(r? +4n+5)+4 


4 1699 ов 
3 aaa -2 02320 
4 з 1 0 


2. Comparing L.H.S and R.H.S., we geta=1,b=4,c=-1,d=12 
Alternate method 


By Cayley Hamilton theorem, A must satisfy |A – Al] = 0 
АЗ +232 5+6=0 

А must satisfy the above equation 

A? +2A?-5A-61=0 

Multiplying by А” 

A? +2A -5I = бА"! 
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P(E F) = P(E).P(F) = xy 2 ae (1) 
Let P(E) = х and P(F) = y 
And P(E nF) = P(E).P(F) = (1- P(E))(1- P(F)) = = 


=(1-х)(1-у)= = 4. .—. (2) 


Solving equation 1 and 2, we get 6x? — x (k 6) 2k =0 
As x є Q; then D should be perfect square, which is possible for k = 1 
Therefore we get x = 2 or d and y = 2 or 5 

3 2 2 3 


But given (P(E) — P(F)) (1-Р(Ғ)) > 0 2 P(E) > P(F) 
1 


о | = 


Hence x= and yat — P(E) - 2 and P(F)- 
3 2 3 


m | 


= Ө, is а and 0; = 1209 


аа ab ac) |3 1 1 
Га b c| -Ба bb 58-1 3 1| -3(9-1)-1(3-1)«1(1-3) -24-2-2 - 20 
са cb ec! 1 13 


Volume of tetrahedron = ШЕ b с| LAS 
6 3 

[a+b b«c c«8]- [(a«b)x(b«c) (c *a) -[axb«axc«bxb«bxc (ха) 

-(Бхс)2-(ахЬ)а-(ахс)а-(Бхс)а -2|а 0 c| 


SECTION - C 
n(S)=5x5x5=125 
n(A) = 514, 541, 523, 532, 413, 431, 422, 312, 321, 211 
: " 10 2 
Required probability = —— = — 
1 : Y 125 25 
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5 6c, 4C, 2C, -3с|3с,4с,2с; + 3с,3с,|2-|3 90-54-18-6 8 


6c, 4c, 2c, 90 15. 
xo зурх SN „КОИ, 
3 dx(axd)=|d| 6 
4. 8.(0хс) is maximum then cos 0 --1. 
(S.D. = 
5. yx? + y2dx «x x? +у?ау = хах + ydy 
ydx + xdy = хах + ydy 
х? +у° 


Integrating both sides, ху = yx? +y? +c, c=-2 


= үх? ну? = ху+2 ->у-1 эх-2 
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JEE (Advanced), 2015 
PART TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 198 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (09 to 14) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (15 to 20) contains 6 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate БЕЛГ ҮЛ ЕЛЕГЕ 
ЫШ ҮЛЕ ЕЛ ЕЛ ЇЇ! 


2521 FIITJEE Students from Classroom / Integrated School Programs & 3579 FIITJEE Students from All Programs have qualified їп JEE (Advanced), 2014. 


TELE ЕЕЕ ТЕ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 
1.987 = 2 Cal K mol’ 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 10 *' erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Two mirrors, one concave and the other convex, are placed 60 cm apart with their reflecting 
surfaces facing each other. An object is placed 30 cm from the pole of either of them on their 
axis. If the focal lengths of both the mirrors are 15cm, the position of the image formed by 
reflection, first at the convex and then at the concave mirror, is 

(A) 19.09 cm from the pole of the convex mirror 

(B) 19.09 cm from the pole of the concave mirror 

(C) 11.09 cm from the pole of the concave mirror 

(D) 11.09 cm from the pole of the convex mirror 


An alternating voltage E = Ес sin ot, is applied across a coil of inductor L. The current flowing 
through the circuit at any instant t is 


(A) Ey sin (ot + 1/2) (B) ELE (ої - 1/2) 
oL oL 
(C) Eo oL sin (ot - 1/2) (D) Eo oL sin (ot + 7/2) 


Consider a usual set up of Young's double slit experiment with slits 

of equal intensity as shown in the figure. Take 'O' as origin and the 
AD 

Y axis as indicated. If average intensity between y; = "ла апа 


AD „ы! . . . 5 "Ад! 
Yo= ur equals 'n' times the intensity of maxima, then 'n' equals 


(A) 3 2) (B) 41.2 
2 T T 


o (12) o 1-2) 
T 2 T 
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4. One of the combination from the fundamental physical constants is hc/G. The unit of this 
expression is 
(А) kg? (В) т? 
(C)s" (D) none of the above 
5. Let [=] denote the dimensional formula of the permittivity of vacuum. If M = mass, L = length, 
T = time and | = electric current. Then 
(A) [s0] = IM 122741 (B) [eg] = IM "E?T^F] 
(C) [e0] = IM 1777174) (D) [80] = [M "LT "fj 
6. A coil of resistance R and inductance L is connected across an a.c. power supply of r.m.s. 
voltage V. The average power dissipated in the coil is, 
V?R 
А) V^/R B) ————- 
i (8) (В? + 0212) 
2 
(С) ER CNET (D) zero 
(В? + w°L?) 
7. The figure shows a plane wave front at a time t and ata — at "t" at "t," 
time ‘ty’ 
In the time interval (t; — t) the wave front must have ue x 
passed through 
(A) a prism (B) a prism and a convex lens 
(C) a convex lens (D) a plane mirror and a concave lens 
8. A vertical ring of radius г and resistance R falls vertically. It is in contact with р Q 


two vertical rails which are joined at the top. The rails are without friction 
and resistance. There is a horizontal uniform magnetic field of magnitude B q 
perpendicular to the plane of the ring and the rails. When the speed of the 

ring is v, the current in the section PQ is 


(A) zero (B) тү x x 
4Brv 8Brv 
© = (D) = 
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This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Question Nos. 9 to 10 


A metal wire PQ slides on parallel metallic rails having separation 0.25 m, each 
having negligible resistance. There is a 2 O resistor and 10 V battery as shown in 
figure. 

There is a uniform magnetic field directed into the plane of the paper of magnitude 
0.5T. A force of 0.5 N to the left is required to move wire PQ with constant speed to 
the right. 

Then find the answer of following questions based on above paragraph. 


9. With what speed is the wire PQ moving? 
(A) 8m/s (B) 4 m/s 
(C) 16 m/s (D) 32 m/s 
10. Taking this as a simple motor, what is its efficiency? 
(A) 0.3 (B) 0.2 
(C) 0.1 (D) 0.4 


Paragraph for Question Nos. 11 to 12 


In the figure shown C, = ЇР, С» = 2F and L = 5H. Initially С; is charged to 50 V and 
Сг to 10 V. Switch S is closed at time t = 0. Suppose at some instant charge on С; is 
20 C with the same polarities as shown in the figure. 


Then find the answer of following questions based on above paragraph. 


11. Energy stored in capacitor C; at this instant will be: 
(A) 10 J (B) 15 J 
(C) 25 J (D) 40 J 
12. Current in the circuit at this instant will be 
(A) 1042 А (В) 1542 A 
(C) 10A (D) 20 A 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


Spherical aberration in spherical mirrors is a defect Ў 
which is due to dependence of focal length Ф on Principle axis .-” È Pole (Р) 
angle of incidence ‘6’ as shown in figure is given by E 


сай E 
2 


Where R is radius of curvature of mirror and 0 is the angle of incidence. The rays which are closed to 
principle axis are called paraxial rays and the rays far away from principal axis called marginal rays. As a 
result of above dependence different rays are brought to focus at different points and the image of a point 
object is not a point. 


Then find the answer of following questions based on above paragraph. 


13. If fp and fm represent the focal length of paraxial and marginal rays respectively, then correct 
relationship is: 
(A) fp = fm (B) fp > fm 
(C) fp < fm (D) none 
14. If angle of incidence is 60°, then focal length of this ray is: 
(A) R (B) R/2 
(C) 2R (D) 0 


Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


2 


15. Suppose the potential energy between electron and proton at a distance r is given by ES А 
r 


Using Bohrs theory choose the correct statements. 

(A) Energy in the nth orbit is proportional to n? 

(B) Energy in the nth orbit is proportional to n° 

(С) Energy is proportional to m° (m : mass of electron) 
(D) Energy is proportional to m^? (m : mass of electron) 
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Let [e] denote the dimensional formula of the permittivity of the vacuum, and [uo] that of the 
permeability of the vacuum. If M = mass, L = length, T = time and | = electric current, 

(A) [uo] = М?Т? (B) [so] = M L?T^I? 

(C) [н] = МЕТ? (D) [uo] = ML?T ^I 


Which of the following (referred to a spherical mirror) do (does) not depend on whether the rays 
are paraxial or not? 

(A) Pole (B) Focus 

(C) Radius of curvature (D) Principal axis 


А resistance-less rod of length '/' and mass “т” can slide without 
friction on long rails of zero resistance which are connected to Э 
circuit element named ‘X’ as shown. This arrangement is іп the B 
horizontal plane in a uniform vertical magnetic field ‘B’ as shown 
below. Then match what happens to the rod X 2m 
(A) Xis resistor and rod is thrown with some velocity towards right 
and it comes to rest 
(B) Хів а resistor and the rod is pulled to right with constant force 
and it attains terminal velocity 


(C) Xis resistor and rod is thrown with some velocity towards right and it never comes in rest 
(D) X is a resistor and the rod is pulled to right with constant force and it never attains terminal 
velocity 


х 


A long wire carrying a steady current | lies in the plane of a circular conducting loop placed at a 

certain distance from the wire. There will be an induced current in the loop if it is 

(A) moved parallel to the wire 

(B) rotated about an axis perpendicular to the plane of the loop, passing through the centre of the 
loop 

(C) rotated about an axis parallel to the wire passing through the centre of the loop 

(D) moved away from the wire 


A point object ‘O’ is kept is front of a concave mirror of focal 
length 20 cm at a distance of 30 cm from the pole. The object is 
moving on the principal axis away from the pole with a velocity 
of 1 cm/second. The instantaneous velocity of the image is 

2 cm/sec towards the pole 

4 cm such that the image distance tends to increase 

4 cm away from the pole parallel to the principal axis 

4 cm/sec towards the pole and parallel to the principal axis 


(B 
(C 
( 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. Aqueous solutions of Маг5:Оз on reaction with Cl» gives 
(A) Ма:54О6 (B) NaHSO, 
(C) NaCI (D) NaOH 
2. Both [Ni(CO)4] and [Ni(CN),]° are diamagnetic. The hybridization of nickel in these complexes, 
respectively, are 
(A) sp’, sp (В) sp’, dsp? 
(C) dsp*, sp? (D) dsp, dsp? 
3. At a certain temperature the dissociation constants of formic acid and acetic acid are 1.8 x 107 


апа 1.8 x 10? respectively. The concentration of acetic acid solution in which the hydrogen ion 
has the same concentration as in 0.001 M formic acid solution is equal to 


(A) 0.001 M (B) 0.01 M 
(C) 0.1 M (D) none of these 
4. The increasing order of thermal stability for following salts will be 
(A) ЕеС:О, < СаСО; < СаСОз < K2C204 (B) K2C20, < CaCO; < ЕеС:О, < СаС:О, 
(C) ЕеС:О, « К:С:О, « СаС:О, « CaCO; (D) CaCO; < К:С:О, « СаС:О, « ЕеС:О, 
5. Which one of the following pairs of ions have the same electronic configuration? 
(A) Cr”, Fe% (B) Fe?*, Ма? 
(С) Mn**, Бе? (D).Se cor 
6. A mono atomic gas is suddenly compressed to 1/8 of its volume adiabatically. The pressure of 
gas will change to 
(A) 24/5 times (B) 8 times 
(C) 40/8 times (F) 32 times 
7. How do we differentiate between Ғе?" and Сг" іп group III? 
(A) By adding excess of NH4OH solution (B) By increasing NH; ion concentration 
(C) By decreasing ОН” ion concentration (D) Both (B) and (C) 
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8. The compound which does not respond to ring test is 
(A) Pb(NOs)2 (B) LiNOs 
(С) NaNO; (D) КМОз 


Comprehension Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for question Nos. 9 to 10 


(A) + NaCI —— B(white ppt.) 
(B) + KI—— С (green ppt.) 
(C) + КІ(ехсеѕѕ) —— (D) + (E)(colourless solution) 
(E) - NH, + KOH——F 
9. Compound (A) and (B) are respectively 
(A) AgNO; and AgCI (B) Pb(NO3) ad РОС! 
(C) Hg2(NOs)2 and HgzCl» (D) Cus(NO3)2 and CueCle 
10. When compound (B) and reacts with NH3 solution, the colour of the compound formed is 
(A) black (B) red 
(C) yellow (D) white 


Paragraph for question Nos. 11 to 12 


The binary compounds of oxygen with other elements are called oxides. They are classified either 
depending upon their acid — base characteristics or on the basis of oxygen content. 


11. Which of the following pairs contains mixed oxides? 
(A) Pb30,, Fe304 (B) МпО:, BaOs 
(C) КО», Ма:О: (р) Мп4О,, N2Os 
12. Which of the following pairs contain amphoteric oxides? 
(A) BeO, BaO (В) BeO, Al,O3 
(C) Al2O3, РО» (О) FeO, CuO 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


A metal is regarded as an assembly of metal ions and free electrons. When the metal is in contact with 
water, some metal ions enter into the liquid due to a tendency in the metal, called by Nernst as 
“Electrolytic solution tension". An alloy of 1.45 gm Ag and Si was dissolved in desired amount of HNO3 
and volume made upto 500 ml. Ап Ag electrode was dipped in solution and E, of the cell is 


Pt H, |H* | Ag*/Ag was 0.503 V at 298 K. Eee = 0.80 v| 
(1 atm) (1M) 


Read the above paragraph carefully and answer the questions given below: 


13. Observed concentration of Ag” in the cell 
(A) 2.25 x 10? M (B) 9.25 x 10° M 
(С) 9.25 x 107 M (D) 9.25 x 10^ M 


14. The emf of the cell involving the reaction, 2Ад (aq) + H,(g) ——» 2Aq(s) 2H" (aq), is 0.80 V. 


The standard oxidation potential of Ag electrode is 
(A) 0.80 V (B) -0.80 V 
(C) 0.40 V (D) 0.20 V 


Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


15. Which of the following exhibit Frenkel defects? 


(A) Agl (B) AgCI 
(C) KBr (D) ZnS 
16. A d-block element forms octahedral complex but its magnetic moment remains same either in 


strong field or in a weak field ligand. Which of the following is/are correct? 
(A) Element always form colourless compound 

(B) Number of electrons in tz, orbitals are higher than in e orbitals 

(C) It can have either d? configuration 

(D) It can have either d’ configuration 


17. The compound (s) which have peroxo linkage is (are) 
(A) H2S203 (B) H2SO5 
(C) H2820; (D) Н>5:Ое 
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Identify the incorrect statement(s) among the following? 

(A) CN' is a pseudo halide 

(B) Cl;O(gas) on dissolving іп KOH solution produces КСІОз 
(C) Bleaching action of chlorine occurs in presence of moisture 
(D) H3P3O; contains three Р-Р bonds 


For a cell reaction represented by the equation 
Cu(s) + 2Ag' (aq) —— Cu** (aq) + 2Ag(s) 


The value of AG? could be obtained by 

(A) setting up Cu(s)/Cu**(aq) and Ag(s)/Ag*(aq) half-cells (using molar solution and measuring 
the emf of the resulting cell) 

(B) adding powdered copper to a solution of Ад” ions and determining the enthalpy change, 
repeating this experiment at different temperatures 

(C) setting up Cu(s )/Cu**(aq) and Ag(s)/Ag*(aq) half-cells and determining the molarities of the 
ions which gives an emf of zero for the cell 

(D) setting up Си()/Си (аа) and Ag(s)/Ag*(aq) half-cells, using the resultant emf to drive а 
motor and measuring the work which it can do 


In the depression of freezing point experiment, it is found that the 
(A) vapour pressure of the solution is less than that of pure solvent 
(B) vapour pressure of the solution is more than that of pure solvent 
(C) only solute molecules solidify at the freezing point 

(D) only solvent molecules solidify at the freezing point 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. 


Find the area enclosed between x° + y? < Эл” and sin(x — y) 20 


9r? 9л? 
(А) A (B) s 
(С) Зл? (D) i 


Consider ап invertible function f(x) with f'(x) > 0 and f"(x) < 0 v x є В. Also f (х) is the inverse 
function of f(x). Let f(x) and f (х) intersect each other at x = 0 and x = о(о > 0) only and if 


о о 2 
ІС (x)dx =A; [fG0dx =B and = =© then 
0 0 


(A)A>B>C (В)А>С>В 

(C)A«B«C (0) А<С<В 

The area bounded by the curve y? < 4x and the circle x? + y? — 2x – 3 < 0 is equal to 
(A) 2. 2 (B) ante 

(С)т+ $ (0) z- 


ЇЕ P^, а", r^ term of a GP are the positive numbers a, b, c then angle between the vectors 
loga?i  logb?j -logc?k and (q-r)i + (r-p)j* (p-q) К is 


T T 
(A) Р (В) 2 
T "E 1 
(C) 3 (D) sin БЭ NT = 


If Ais a square matrix of order n such that adj(adjA )| = АГ, then the value of n can be 


(A) 1 (B) 2 
(C) 3 (D) 4 
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100 
6. Given that A -| 1 0 1 | апа A" = A^? +A? -A vnz 4 апад? - A?- A«1-0. 
010 
1 00 
A? =|k+1 1 0 |. Then kis equal to 
k+1 0 1 
(A) 3 (B) 6 
(C) 9 (D) none of these 
7. Let A be the event that P (A) = 0, then 
(A) A is impossible event (always) (B) A could be possible 
(C) A can be said (D) none of these 
8. Forces 21-7)21-5|4 6К,-1-21-К act at a point Р whose position vector is 4ї-3]—Ж. Тһеп 


the vector moment of the resultant of three forces acting at Р about the point О, where position 
vector is 6i + j —3k. 
(A) -241-131-4К (B) 241-13} - 2k 
(С) —241+13]+4К (D) none of these 
Comprehension Type 
This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 


paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 9 to 10 


Read the following write up carefully and answer the following questions: 


43-01 
-4 4 2 2 
Let M, = 3 | апа М, -ly | (x = 0, 1, x e R) are two matrices and let P = 2 s any matrix. 
1 -1 0 1 1 ЁН 
2 2 


Also matrix А-РМР",В-РТА2”Р, C - PM,P' and D- РТС20?Р. 
Now answer the following questions 


9. Trace (B + D) = 0 for 
(A) x =2 (B) х= -1 
(С) тоге than 100 values of x (D) no value of x 
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10. Let matrix E = (MB МР!) 1, then sum of all elements of second row of E is equal to 
(A) 0 (B) 2012 
(С)-2010 (б) none of these 


Paragraph for Question Nos. 11 to 12 


Read the following write up carefully and answer the following questions: 
If P(A; '^ A2) = P(A,).P(A;) then A,,A, are called independent events for each pair is А,,А,,А; if 
(A; ^ Aj) = Р(А; )P(A;) then A,,A,,A, are called mutually pair-wise independent events 


11. An contains four tickets, each is marked as aab, aba, baa, bbb. And one ticket is drawn. Let 
A, = event that i" digit of the mark on ticket is a. Then 


А) А,,А,,А, are pair-wise independent 


C) А,,А,,А, are need not be pair-wise independent 
D) none of these 


p poms ты ат 


) 

B) А,А,,А, are mutually independent 
) 
) 


12. A and B are two independent events. The probability that both occur simultaneously is ? and the 


probability the neither occurs is = , then 


1 1 2 1 
(A) P(A) E P(B) Та (В) i2. P(B) ӨС 
(С) Р(А)= P P(B) -1 (0) none of these 


Paragraph for Question Nos. 13 to 14 


Read the following write up carefully and answer the following questions: 
If P(x,yz) is varying such that ax+by+cz+d=0 where a? +02 «c? +0 then P traces a plane with 


normal ai«bjeck and a(x-x,)eb(y-y,)4c(z-z,)-0 gives plane equation passing through 


A(X,,y4,2,) with normal vector ai bj - ck (a? +b? +c? #0) 
13. A variable plane with a constant distance 'd' from origin cuts x, y, z axes at P, Q, R. Then locus of 
centroid of triangle PQR is 
1 1 1 1 1 1 1 9 
(A) ey 200 (B) ху? 200 
1 1 1 1 1 1 1 9 
(C) + + = (D) ++ 4+ = 
JxI МУГ vizl Midi х* y z? d 
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A variable plane at a constant d from origin, intersects the axes at A, B, C. Planes are drawn to 
the coordinate planes and passing through A, B, C. Then locus of point of intersection of all 


planes is 
1 1 1 1 1 1 1 2 
(A) зу ар (В) eye 2 02 
1 1 1 3 
(C) " + ve + zu = (D) none of these 


Multiple Correct Choice Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONE OR MORE is/are correct 


p,:ax+by+cz = 1 
Given three distinct planes р, : bx +су + az = 1, then 
рз :сх +ау +bz = 1 


(A) if the planes intersect at the single point (3,3,3) then a + b + c = t 


(B) if a + b + c= 0, then the planes will not intersect at a common point 
-1 y 241 х-1 y 2-1 


(C) if a + b + c zO then the lines 2 b and b will never intersect 
с с 
(D) the lines х= - zT And +! - Y*1. Z*1 will never intersect 
a с с 


Which of the following is/are correct? 

(А) P is orthogonal iff P' is orthogonal 

(B) if P is orthogonal, then Р”! is orthogonal 

(C) if P and Q are orthogonal, then PQ is orthogonal 
(D) none of these 


Let A denotes the matrix J , where i? = —1 
| 
(А) A +A? uou + A”? | (В) A^*'2A,neN 
(C) A^ **- I, n eN (0) A & А+... + А2072 A 


sin? A sinAcosA соѕ?А 
If A, B, C are the angles of a triangle and A = |sin?B  sinBcosB  cos?B|- 0, then 
sin^ С sinCcosC соѕ? С 


(A) triangle must be equilateral (B) triangle must be isosceles 
(C) triangle can be equilateral (D) triangle must be right angled 
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19. | Letthe vectors ai+3j—k, i+(a—1)j+2k, 31+5j+2k. Then 
(A) the number of planes determined above 3 vectors = 2 


(B) angle between planes = cos ' БЭ 


3-/23 
(C) angle between planes = tan! (Vg) 
(D) none of these 


20. Let two curves у = f(x) with ҚО) = 1 and g(x) = І f(t)dt with g(0) = 4 are such that, their tangents 
at the points with equal abscissa intersects on x-axis, then 
1\2 
(А) о ax -18 
14-00) 3 


(B) area bounded by y = f(x), y = g(x), x = 1 and y axis is 12(e"^ —1) sq. unit 
(C) f(x) - g(x) is decreasing in [-1, 1] 


(D) period of АЕ) is 8 ({.} denotes fractional part of x) 


Space for rough work 
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Physics PART - | 
1. гае 2. . Image after 1“ reflection will act as object for 27% reflection. 
v u 
2. In inductor current lags voltage by л/2 
AD 
Yad d 
| 4h cos? ХУ ду 
AD 
-AD 
3 n(4h) Аа 
4d 
dy 
AD 
ЕТІ 
2 
4 poe oM 
À L 
2 
— dimensions of "€. = M- _ ye 
G L 
5. <P> = Vnuslnuscoso 
14-16. iB/- 0.5 
. 0.5 10-Ву/ 
> іш---------- 
Be 2 
тс ШЕ 
(0.5)v 
17. Q» – 20 = 20 – 50 
=» Q2 --10 
2 
u- È 
2C, 
18. Energy conservation 
2 2 
C qa t onstan 
2С 2C 2 
19. Use energy conservation 


— —— — ————————M——Á———ÁMMÁM À ÀÁ—M!— má en 
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Chemistry PART - II 
SECTION - А 
2. In М(СО), = Ni > 3d'°4s°4p° (sp? hybridization) 


[Ni(CN)4]? = Ni?* — 3d°4s°4p° (dsp? hybridization) 
CN is strong field ligand. 


3. HCOOH ——H' + HCOO- 
КЕНІ 
HCOOH 7 [HCOOH] 
CH,COOH ——H' + CH,O0O* 
Р Па 
сн,соон = [CH,COOH] 
As НТ in both cases are equal: 


-4 
[CH,COOH] _ Kucoon = [CH,COOH] = 1.8x10 


10? =10°M 
[HCOOH] Коон 1.8105 


5. Fe** —› 3d°3s° 
Ми?” > 3d°4s° 


6. “РУ” = constant 
5/3 
EO 
8 
= Р'= 32 Ро 
16. Irrespective of nature of ligand field, magnetic moment of octahedral complex having metal ions 


in d', 4°, d?, d? configuration, remains same. 
Elements may or may not form colourless complex. 


17. (В) 9 
маан 
(D) ? ? 
ол жээ 
О О 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-PT-IV-(Ppaer-2)-PCM(S)-IITJEE(Advance)/15 4 


Mathematics PART - Ill 
SECTION - A 
1. It is clear by symmetry 2А = л(Зл)? 
_ Эл” 
2 
2. Clearly A<C < В 
3. Circle intersect the y? = 4x at (1, +2) end of latus rectum 


1 
Required curve = 2[2J/x +27 - Зайл 
0 


4. a.b =0 


5. ladjA| = |А” 


ladi(adjA ) = |а” -1А "7 


6. A% — A' = А(А? -1) 
А! — A6 =А(А?-1)........... 
A* - A? = A(A? - 1) 
г А20 — A? = 9A(A? -1) 
-9A? -9A - 9A? -9l > Ё А(А? -1)-А2-1) 
= A” = 10А? -9I 


100 
= A?210!1 1 01-9| 
101 
“k+1=10 


k=9 
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Consider S = (1, 2, 3, .....} 
Consider event A = selecting the no. 1 from S 


Probability of A =Let is 0. 


noo n 


But still. Event A can occur 


i5 k 
Required vector =r? xf? 2|-2 -4 1 


o> x-1 
0 1 


Also, РР" =P'P =| апа B = MP", p = MP, E = M2! ME?! 


к. 
|ж -& sie ы ы 
1 k 1-2К| 


2 1 2 1 2 1 
Clearly PUN)S 5% Pe) == 5° Ha =a E. 
P(A, nA) =È, Р(А Аз) =, PA n Aj) = 7 PA А, AJ) =0 


P(A), P(B) are roots of х? – %х + %=0 
X=% 


P(a,0,0) Q(0,b,0) R(0,0,c) 


0=%,B=%,y=% 
0 6 b 


êsa 
d- a с 
i 1,1 
a? b? c? 
Locus is ! ; 1 : 


- + + 
d^ 9a? 9p? oy? 
1 1 9 


ant 
2. Locus of a,B,y is T t y? + 3227-48 


Equation of plane isIx + my - nz =p (say) 


А(%,0,0),В(0,%,0),С(0,0,%) 


Let (a,B,y) is a point іп locus 


a=% B=% v=% 


n 4m? «n? =1 


D = 3abc - (a? + b? + c?) 
D; = Do = Da = -(a° + b? + с? — ab - bc - ac) 
As plane are distinct then a + b zc 


Point of intersection | 1 : | | 


a+b+c’at+tb+c’a+b+c 
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20. 


6 


The lines ELS Дей. and клу d have shortest distance zero. 
b с с b a 
The lines X— ee М ы, апа кр, эг 242 will intersect if a = b = c which is not 
b с b с 
possible 


(A) (Р! ) =P , P” is orthogonal 
= (Рт)! РТ =I 
-» РР" =| 
— P is orthogonal 
(B) P is orthogonal 
SPP’ =| 
exp pP SPI 
Esp ps 
= ҮР! is orthogonal = P"! is orthogonal 
(C) Р" -P'and 07-07 
-. (PQ)(PQ)' = РООТР" = PaQ P"! = PIP - PP"! =! 
-.(PQ)' = (PQ) ' 
So, PQ is orthogonal 
А? = –1, Aĉ% -A, А“ = 1 also |+ A + А°+ A? 20 


^ = sin(A -B)sin(B — C)sin(C -A) =0 
= Either AZ ВогВ= Cor C- Aor A- В= С 
Hence, the result follows 


y - f(x) = f'(x) (y - x) and y - g(x) = g'(x) (y - x) 

f(x) g(x) 1 x/4 EET! 
> Ha ш) f(x) 25) > f(x) = e™", g(x) = 4e 
К j KRA 4 13 

А46 12 


A 


Area І (4e*^ —e*!4)dx =12(e"4 — 1) 
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FIITJIEE JEE (Advanced 
FULL TEST - 1 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 246 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries *3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (08 — 11) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-A (12 - 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
+3 marks for correct answer and - 1 mark for wrong answer. 


Ranks bagged by FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries *8 marks for all correct answer. For each correct row *2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries *3 marks for correct answer. There is no negative marking. 


Name of the Candidate ПЕСИ 
ЕЛЕ ЕЛЕ ЛАЙ e є 


OOCL 


FIITJEE Students From Classroom / Integrated School Programs have secured to 2 Zonal, 6 State & 18 City Topper Ranks. 33 in Top 100, 78 in Top 200 and 205 in Top 500 All India 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e = 1.6 x 10°C 
Mass of electron me =9.1 x 10°" kg 


Permittivity of free space £o = 8.85 x 10 C?/N-m? 


Density of water Pwater = 10? kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K тог” 
CHEMISTRY 


Gas Constant = 8.314 J K” mor 
0.0821 Lit atm K' тог” 
1.987 = 2 Cal K тог” 
6.023 x 10? 

6.625 x 10% J.s 

6.625 х 10” erg.s 
96500 coulomb 


Avogadro's Number Na 
Planck’s constant h 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10 7" kg 
1eV - 1.6 x 1077) 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1553, Xe-54, Ва-56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Pb=207, U=238. 


l—— LR ______________________________________} 
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Physics PART -1 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


A particle strikes a horizontal frictionless floor with a speed и at an angle Ө with the vertical and 
rebounds with a speed v at an angle $ with the vertical. The co-efficient of restitution between 
the particle and floor is e. The angle ф is equal to 


(A) 0 (B) tan (etan0) (C) tan“ ЁО (D) (1+е)ө 

е 
In the given situation disc and ring (2kg) are Ring Disc 
connected with a string. Both аге placed on the xN РА 


rough surface. A force Е = 10N is applied оп the (Be Е = 10N 
centre of disc horizontally. Assume initially both и-0.2 ^w и 


bodies меге іп rest. Then frictional force acting on 2n =0.2 
the ring will be 
(А) 20, 

3 
(в) 19% 

3 
(C) Zero 
(D) None 
In the circuit shown С; = 2С» Switch S is closed at time t = 0. Let C 
i, & i? be the current flowing through С; and C; at any time t, then 1 R 
the ratio 14/12 
(A) is constant 
(B) increases with increase in time t R 
(C) decreases with increase in time t 
(D) first increases then decreases C, 

aS 


Space for Rough work 
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4. The capacitor of an oscillatory circuit of frequency 10^Hz is enclosed in a container. When the 
container is evacuated, the frequency changes by 50 Hz, the dielectric constant of the gas is 
(A) 1.1 (B)1.01 (C) 1.001 (D) 1.0001 
5. A current carrying wire is placed in the grooves of an insulating B 
semicircular disc of radius ‘R’ as shown. The current enters at 
point A and leaves point B. Determine the magnetic field at A 
point D. 
Hol Hol 30° 
(A) (B) С . р 
8nRV3 4nRV3 l 
(C) УЗ (0) None 
4nR 
6. The organ pipes, both closed at one end, have lengths / and (4 + Af) vibrates in fundamental 


mode. Neglect end correction. If the velocity of sound in air is v, then the number of beats/sec is 
(assume А/ << £) 


V V VAL ул? 
A) — B)— C) — D) — 
pr (8) 2, (6) (В); е 
7. Light is incident normally on face AB of a prism as shown. А 


liquid of refractive index u is placed on face AC of the prism. 
The prism is made of glass of refractive index 3/2. The limit of u 
for which total internal reflection takes place on face AC is 


(A) ud Bjt % 
(C) p> v3 (0) n< 8 


Space for Rough work 
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(Multiple Correct Choice Type) 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE is/are correct. 


8. 


10. 


11. 


A photon collides with a stationary H — atom in ground state inelastically. Energy of the colliding 
photon is 10.2 eV. Almost instantaneously, another photon collides with same H — atom 
inelastically with an energy of 15 eV. What will be observed by the detector? 

(A) two photons of energy 10.2 eV 

(B) two photons of energy 1.4 eV 

(C) One electron having kinetic energy nearly 11.6 eV 

(D) One photon of energy 10.2 eV and an electron of energy 1.4 eV 


An electron in H — atom is excited from ground state level to first excited level. Select the correct 
statements: 

(A) Kinetic energy of electron is decreased 

(B) Potential energy is increased while kinetic energy of electron is decreased 

(C) Time period of rotation and angular momentum both are increased 

(D) Total energy is increased while angular speed is decreased 


In the given circuit, current in resistance R is 1A, then L © 
(A) V, = 5volt R (ІШІ) | | 
(B) impedance of network is5Q у 9V y 
(C) Power factor of given circuit is 0.6 lagging 
(D) Power factor of given circuit is 0.6 leading Cy 

Vs 
Figure shows variation of magnification m(produced by a thin convex m 
lens) and distance v of image from pole of the lens. Which of the 
following statements are correct? 
(A) focal length of the lens is equal to intercept on v - axis 
(B) focal length of the lens is equal to inverse of slope of the line 
(C) Magnitude of intercept on m — axis is equal to unity ө 
(0) Мопе jx 


Space for Rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of the paragraphs 2 multiple choice questions 
and based on the other paragraph 3 multiple choice question have to be answered. Each of these 
questions has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


Paragraph for Questions 12 & 13 


A disc having radius R is rolling without slipping on a horizontal plane Ay 


as shown. Centre of the disc has a velocity v and acceleration a as 
shown. 


12. 


13. 


eP --»У 
% (x, y) — >a 
0 
> 
(0, 0) : 
Speed of point P having coordinates (x, y) is 
(A) VY By PEOR), Im (с) WÝ PERI (D) None 


If V = J2aR, the angle Ө between acceleration of the topmost point and the horizontal is 
(A) 0 (B) 45° (С) (ап (2) (D) tan (2) 


Paragraph for Questions 14 & 16 


A certain substance has a mass of 50g/mol. When 300J of heat is added to 25 gm of sample of this 
material, its temperature rises from 25 to 45?C. 


14. The thermal heat capacity of the substance is 
(A) 25J/°C (B) 5J/° C (C) 15J/° C (D) 20J/^ C 
15. The specific heat capacity of the substance is 
(A) 300J/kg°C (В) 400J/Kg?C (C) 500J/Kg?C (D) 600J/kg°C 
16. The molar heat capacity of the substance is 
(A) 30J/ тоГС (В) 40J/ mol?C (C) 20Ј/ тос (D) 60J/ тоГС 
Space for Rough work 
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This section contains 2 questions. Each question contains statements given in р 4 
two columns, which have to be matched. The statements in Column 1 are 

labelled А, B, С апа D, while the statements in Column II are labelled p, q, г, (Р) (4) ©) О, 
ѕ апа t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ЇЇ. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are A — p, s and t; B – q апа г; C — р and q; andD-s 


SECTION - B 
Matrix — Match Type 


AITS-FT-I-(Paper-1)-PCM-JEE(Advanced)/16 


r 8 t 


O@OOOO 
00000 
OVOOO 


9 с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the following 
Column -I Column - Il 
(A) | Zero gravity (p) | SHM 
k A 
B —of a sprin Ү-і-- 
(В) ЇЁ pring (а) 2 


(С) | KE=PE 


jd the time period of y = sin ot 


(D) | y 2 sin(3ot) 


writst watch can give correct time 


Per second 


2. Match the following 


Column - I 


Column - Il 


(А) | Nuclear fusion 


Stratifies E = тс? 


Nuclear fission 


Generally possible for nuclei with 
low atomic number 


В — decay Generally possible for nuclei with 
(C) (r) | higher atomic number and 
instability 
(D) Exothermic nuclear reaction (s) Essentially proceeds by weak 
nuclear force 


Significant momentum 
conservation 


Space for Rough work 
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SECTION - C 
(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. A projectile is projected with a speed 20 m/s from the floor  //ү//ИИФ 


of a 5 m high room as shown. The maximum horizontal 
range of the projectile is found to be 204n m. Find n 


[Take g = 10 52]. 20е 5m 
0 ОР 
622267250992 066 
2. A solid cylinder is made of radius R and height 3R having mass density p. Now two half spheres 


of radius R are removed from both ends. The moment of intertia of remaining portion about axis 


ZZ' can be calculated as CUP Find K. 


Z 


d 


3R 


—— 


Space for Rough work 
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Two particles each of mass m are connected by a string of length 1m. The particles are kept on a 
smooth horizontal plane. The initial separation between the particles is 0.5 m. One of the 
particles is given a velocity 18 m/s as shown. Find the magnitude of angular velocity of one 
particle with respect to the other particle just after the string becomes taut (in m/s). 


18 ms" 


m m 


ы 0.5m >| 


Two thin symmetrical lenses of different nature have equal radii of curvature of all faces R = 20 
cm. The lenses are put close together and immersed in water. The focal length of the system is 


24 cm. The difference between refractive indices of the lenses is (2) Find п. The refractive 
n 


index of water is 2. 


A 10 m long nichrome wire having 80Q resistance has current carrying capacity of 5 A. This wire 
can be cut into equal parts and equal parts can be connected in series or parallel. What is the 
maximum power which can be obtained as heat by the wire from a 200 V mains supply (in KW). 


In the given figure, a potential of +12 volt is given to point A, and point B is earthed. What is the 
potential at point P in volt? 


Ын! 
| 
| | 
3uF 
; Ly B _ 
Be Ж; L 
NN 
ІШ 
2uF 
Space for Rough work 
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Chemistry PART - II 
SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONLY ONE option is correct. 


1. Which one of the following is not true about diborane? 
(A) It has two bridging hydrogens and four terminal hydrogens. 
(B) When methylated, the product is Me4B2H;. 
(C) The bridging hydrogen are in a plane perpendicular to the rest of the B — H bonds. 
(D) All the six B — H bond distances are equal. 


2. For the reaction, 
OH 
H* (excess) 
--0--» 
НО А 
ОН 


What is the product A? 
(A) | (В) VA 
A 


SS 


Ж 
(С) (D) O 
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The wave function of atomic orbital of H-like atoms is given as under: 
1 Zr 


- Z°?(2-Zr)e 2 
Vos 4X 2n ( ) 
Given that the radius is in A, then which of the following is radius for nodal surface for Не” ion 
(A) 1À (B) 2À (C) 2.5À (D) 4À 


Cyclopentadiene + Na ——» С + Н 
2C + FeCl, ——> D + 2NaCI 


Which one of the following in not true about D. 
(A) D is an organometalic compound 


(B) D is an optically inactive compound 
(С) EAN of Fe" in D is 34 
(D) All C — C bonds in D are of identical length 
Which one of following statement is true Ox. 220 
(A) G is an optically inactive compound zd 
(B) H is an optically inactive compound and TOMUS Асу Hal *B 
have all C — C bond of equal length 568. 
(C) F and D both have equal no of л-ропа 
(D) H is 3-methylnaphthalene * 
C 
H 
NaOEtEtOH, heat re 
с «— NBS a 19, p «Mh, D 


CCl, hv A 
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6. Which one of the following reaction is not possible:- 
(A) " O B) о 
NaOH, H,O _NaOD, D;O , 
тз 
(С) ie 0 О 
Маон, H,O 


7. (1) Со(СО)5 
(1) Co(CO)4(NH3)z 
(IV) Co(CO)s(NHs)s 
(V) Co(CO)2(NHs)4 
(VI) Co(CO)(NH3)s 
Which statement is correct for these compounds? 
(A) order of Co — С bond length in complexes is | > Il > Ш> IV > V > VI 


(B) order of Co — C bond length in complexes is VI > V > IV > Ш > I» | 
(C) order of Co — C bond strength in complexes is | = 11 = Ш = IV = V = VI 
(D) order of C — О bond length in complexes is | = II = 11 = IV = V = VI 


Multiple Correct Choice Type 
This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


8. Which of the following is/are correct for the reaction with equilibrium constant K? 
A (g) +В(9)===еС(9)+ D(g); AH? = 20J 
(A) Keg will increase on increasing temperature 
(B) К, will increase on increasing temperature 


) 

) 
(C) K» will increase on increasing temperature 
(D) Ky will decrease on increasing temperature 
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9. Which of the following reaction is incorrect regarding the formation of major product (alkene)? 
Me 
Бата | b А К 
NX ОН —*>CH, = CH, 
Me CH; 


H3C Me 

+ ЕЗ 

(В) Hc} OH — CH, = СН, 
Н,С Me СҢ; 


Ме 
i 
N -_A = 
(С) OH -->РҺ-СН,-СН, 
es ea 


Me СН, 
me 
И 
(0) сн ОН" —^—СН, = CH, -CI 
H4C уяан 
10. Which among the following statements is/are correct? 


(A) pH of 107 M HCI is equal to 8 
(В) Conjugate base of НРО, is HPO? 


) 
(C) pH of 0.1 M NaCl (aqueous solution) = spk, 
) 


(D) lonization of water increases with decrease in temperature 


11. 4.5 g of Al (atomic mass = 27) is deposited at cathode from АГ” solution by certain quantity of 
charge. The correct statement/s is/are: 
(A) The volume of Н» produced at 0°C and 1 atm pressure from H* ions in solution by the same 
quantity of charge will be 5.6 /. 
(В) The volume of Hz produced at 0°C and 1 atm pressure from Н“ ions in solution by the same 
quantity of charge will be 22.4 £. 
(C) The number of moles of Al deposited will be 0.166 moles 


(D) The number of faraday used for reduction of 1 mole of AI"? is E 
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Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph for Question Nos. 12 to 13 


On the basis of aromaticity, there are three types of compounds i.e. aromatic, non-aromatic and anti- 
aromatic. The increasing order of stability of these compounds are is under: 


Anti-aromatic compound « non-aromatic compound « aromatic compounds. Compounds to be aromatic 
follow the following conditions (according to valence bond theory) 


(i) The compounds must be be cyclic in structure having (4n + 2)л e , where n = Hückel's number = 0, 1, 
2,3 et.c 


(ii) The each atoms of the cyclic structure must have unhybridised p-orbital i.e. the atoms of the 
compounds һауе unhybridised p-orbital i.e. usually have sp“ hybrid or planar. 


(iii) There must be a ring current of л electrons in the ring or cyclic structure i.e. cyclic structure must 
undergo resonance . 

Compounds to be anti-aromatic, it must have 4пле where n = 1, 2... and it must be planar and undergo 

resonance. Non-aromatic compounds the name itself spells that compounds must be non-planar 

irrespective of number of x electrons. Either it has 4пле or (4n + 2) л electrons it does not matter. 

The rate of reaction of any aromatic compounds depends upon the following factors: 

(i) Electron density 

(ii) stability of carbocation produced 

Higher the amount of electron density of the ring, higher will be its rate towards aromatic electrophilic 

substitution and vice-versa. Similarly, higher will be the stability of the produced carbocation after the 

attack of electrophile, higher will be its rate towards aromatic electrophilic substitution. There is a great 

effect of kinetic labelling on the rate of aromatic electrophilic substitution. As we known that higher the 

atomic weight or, molecualr weight, higher will be the van der Waal's force of attraction or, bond energy. 

Since there will be effect of kienetic labelling if the 274 step of the reaction will be the slow step, (r.d.s.) 

otherwise there will be no effect of kinetic labelling. 


12. Which of the following is correct order of the rate of reaction of СаНь, Са, and Cel, towards 
sulphonation? 
(A) Same rate of reactions of СН, CDe and СьТ, 


(B) Cele > CeDe > CeHe 
(C) СвН% > Сѕ06 > Cele 
(0) Сс > CeDe = СТ 
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13. Which of the following is the correct order of rate of reaction of СН, Ср and Cel, towards 
nitrations? 
(A) CeHe > CDe > Cele (B) CeHe - СвПОв = Cele 
(C) СѕН6 > Сѕ06 = Cele (D) СвТв > CeDe > CeHe 


Paragraph for Question Nos. 14 to 16 
The Bertholet's equation of state for 1 mole real gas is given as under: 


|в 9-5) -вт 
TV 


Where а and b аге уап der Waal’s constants. уап der Waal’s constant “а” signifies, the force of attraction 
among the gas molecules. van der Waal’s constant “b” signifies incompressible volume i.e. volume 
having no effect of compression and expansion. It is also known as co-volume. Thereby the volume 
having effect of compression and expansion i.e. compressible volume = V — b (for 1 mole real gas). 

One of the form of van der Waal’s equation of state is virial equation. The virial equation for 1 mole real 
gas is as under: 

PV =RT але Бие higher power of п 
у у? v 


where А, В, С are known as 274 3" and 4" virial coefficients respectively. The temperature at which real 
gases obey ideal gas equation (PV = RT), is known as Boyles temperature i.e. Тв. 


14. If T; = a, where T; is the inversion temperature, then which of the following is the correct 


relation of the Boyle’s temperature Tg obtained by the Bertholet’s equation 


(A) Т; = 2Т»^ (B) Т, = 2Тв (C) 2Т;= Тв (D) T? = Te 
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15. 


16. 


If the value of a and b increases by 8 times and 2 times respecively, then new Boyle’s 
temperature will increases by how many times and what will be effect on the ease of 
liquification ? 

(A) 2 times, ease of liquification will increase 

(В) 4 times, the ease of liquification will increase 


(C) times, the ease of liquification will decrease 


(D) ; times, the ease of liquification will decrease 


If the third virial coefficient of 4 moles of mono-atomic as is 0.04 (lit/mol)? at NTP, then what will 
be the real gas at NTP? 
(A) 88.8 liters (B) 80 liters (C) 89 liters (D) 90.4 liters 


SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given р q r s t 
in two columns, which have to be matched. The statements in Column I are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, A (Р) (4) ©) О, 
5 апа t. Any given statement in Column І can have correct matching with B 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles О © © (2 © 
corresponding to the answers to these questions have to be darkened as С (в) (4) Ө (5) Q) 
illustrated in the following example: 
If the correct matches are А – p, s and t; B - q and r; C- pand а; and 0-5 P (P) (9) Ө, (00 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following. 
Column - | Column - Il 
(Carbides) (Hydrolysis of compound in Column - 1) 
(A) | SiC (p) | Resulting gas does not produce red ppt 
with ammonical Cu?Cl; 
(B) Al,C, (q) | Unsaturated hydrocarbon is produced 
(с) | Cac, (г) | No hydrocarbon produced 
(D) Мо,С, (5) | Resulting gas produce white ppt. with 


Tollen's reagent 


(t) | Staturated hydrocarbon is produced 
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Match the solution given in column | with the properties given in column II. 


Column – 1 Column - Il 

(А) | 0.1 M AI(SO4); (p) | Solution with highest being point 
(В) | 0.1 M АІРО, (а) | Van't Hoff factor in greater than 1 
(C) | 0.1 M Urea (r) | Solution with lowest osmotic pressure 
(D) | 0.1 М MgCl: (s) | Solution with lowest freezing point 

(t) | Solution with lowest boiling point 

SECTION -C 
Integer Answer Type 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


The number of bicarbonates that do not exist in solid form among the following is.................... 
LiHCO,, NaHCO,, Ca(HCO, ), КНСО,,МН,НСО, Ва(НСО,), ,Mg(HCO, E 


In Borax 

(i) Number of B — O —B bond is x 

(ii) Number of B — B bond is y 

(iii) Number of sp? hybridized B atom is z 
Calculate the value of x + y + z 


Examine the structural formulas of following compounds and find out number of compounds 
which show 
О 


higher rate of nucleophilic addition than І 
wo Sis 


O 
ets и" CHO CHO CHO CHO 
С--М 
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4. Examine the structural fromuals shown below and identify how many compounds will show 
coupling reaction with diazonium salt faster than anisole 


CH 


T б 74 оен» : NH2 CHO 
| OCH No, НСО осн; | OCH; осн; 


5. For the first order reaction tyg% = X X tooo, 
The value of x will be 


6. Total no of molecules/ions which have non zero dipole moment is 


CN HS OH ql 
Cl Cl 
E p с=с” 5, ХеЕ 
2 = ——G— з, Xe 
Pt(CN / х / S 4 
[Pt(CN), | | | ci H c H 
CN SH OH el 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 
This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. If 'P' be a point on unit circle with centre at point ‘O’. If Q is another point inclined at angle 2 to 


'OP' and от = loa =r, then the interval in which ‘r lies, so that 2|АТ| = РО and OA =а, is, 


7+V13 7-443 7443 
(A) ‚© (В) , 
6 6 6 
(C) [^ 2 d (D) None of these 
2. If a bag contains five balls. Two balls are drawn and are found to be white. What is the probability 
that all the balls are white? 
1 1 1 2 
А) — B) — cy D) 
(A) 4 (В) 3 (С) 2 (D) 3 
3. If f(x) and g(x) are defined and differentiable for x 2 x, and 
f(x) 2 g(x,), f'(x) > g'(x) Vx > x,, then 
(A) f(x) > g(x), for some x > x, (B) f(x) > g(x), for no x > x, 
(C) f(x)=g(x), for some x > x, (D) f(x) > g(x), for all x > x, 
4. If z; and z; are two variable complex numbers such that, | «169 8 |z, -3-4/ < 25. Then the 
maximum value of |z, — z, |,іѕ 
(A) 23 (B) 13 (C) 5 (D) 18 
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Вэ Жон ЖЫ МКК up to ‘n’ terms & S=K (2n+5) Then, 
123 234 345 456 2(n+1)(n +2) 

Rae B)k-1 C)k-2 D)k-5 

(A) к-2 (B) к-5 (es (D к-2 


The perpendicular from origin to the tangent at any point on a curve is equal to the obscissa of 
the point of contact. If the curve passes through point (1, 2), then it also passes through point, 


(A) (1-2) (B) (13) (C) (2,3) (D) (72,1) 


2 2 


For an ellipse a 2 -1, with vertices A & A’, tangent drawn at the point ‘P’ in the first quadrant 


meets the y — axis in Q and the chord A’P meets the y — axis in M. If ‘O’ is the centre of ellipse, 
then OQ? – MQ’ is equal to, 
(A) 9 (B) 13 (C) 4 (D) 5 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. 


If f(x) =x° e x! 4x? «x! «x «3. Then f(x) = 0 has, 
(A) odd number of real roots 
(B) Atleast one root lies between (—=,—1) 


) 
(C) Greatest integer value of at least one root = 2 
(D) All roots are negative 


Which of the following is/are not true, 
(A) if (х) +g(x)} is continuous at x = a, then f(x) and g(x) are both separately continuous at 


X=a. 
(B) If f(x) .g(x) is continuous at x = a, then f(x) and g(x) are separately continuous at x =a 
(C) If f(x). g(x) & f(x) are discontinuous at x = a then g(x) is continuous at x = a 
(D) if both f(x) and g(x) are discontinuous at x = a then f(x) + g(x) may not be discontinuous at 
X=a 


Space for Rough work 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


21 AITS-FT-I-(Paper-1)-PCM-JEE(Advanced)/16 


10. If fran 5052Ж js = g(x) +с,ћеп 


1+ sin2x 
(А) g(x) represent an equation of parabola, whose concave side is upward 


(B) 


B) g(x) have point of extrema at x = | 
(С 


9 
) g(x) represent an equation of parabola, whose concave side is downward 
) 


2 
(D) Minimum value of g(x) = 55 


11. If o,B are the roots of equation, х? -2x-a°+1=0 and у,5 are the roots of the equation, 
х”-2(а-1)х-а(а-1)-0 such that a, e (y,8), then the interval in which ‘a’ lies, 
(А) а е (54) (В) ae (C)ae (-,1) (б) ae (-,-2) 


Comprehension Туре 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these questions 
has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Consider the curves, 


C, 2 y! =4K,x , VK, є [ 


С, =x? - 4K,(y - 2), VK, € БЭЭ 


Сұ-х-0 
12. Maximum area bounded by all of these three curve is, 
7 7 
(A) 3-72 (В) 3*2 (C)2 (D) 1 
13. Minimum area bounded by all of these three curve is, 
7 7 
(A) 3-72 (В) 3*2 (C) 2 (D) 1 
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Paragraph for Question Nos. 14 to 16 


Triangle ABC has circumcentre ‘O’ and orthocentre ‘H’. Points E and F are chosen on sides AC and AB 
respectively such that AE = AO and AF = AH. If ‘R’ be radius of circle circumscribing the triangle ABC. 


Then, 


14. 


15. 


16. 


The area of quadrilateral BFEC is equal to, 
2 


(A) = (sinB+ sinC) (B) [sin Joos (8 - C) 
(C) Н sinza (D) Қ (епо +sin2C) 


The length of segment EF is equal to, 
(A) RcosA (B)R (C) Rsin2A (D) 2RcosA 


Let ZAFE = 3 then sum of squares of three altitudes of triangle AFE is equal to, 


Е (в) 2R? су oy 


шаг 2 3 
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This section contains 2 questions. Each question contains statements given 
іп two columns, which have to be matched. The statements in Column I are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, г, 
s and t. Any given statement in Column І сап have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A – p, s and t; B- q and г; C — p and q; andD- s 
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SECTION-B 
(Matrix-Match Type) 


r 8 t 


9 с “ > 


ОООО 
(м 1 ОО 
e 6 900 
oec 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the following: 
Column -I Column - Il 

Let 0,,0,,0,,0, be eccentric angles of four concylic points of ellipse 2 

A 2 2 

(A) | and 0,--0, +0, +0, = Кл, then К can be, (P) 
a^ b 
Normals to parabola у? = 4x at P and Q meets at R(x,,0), if x, = 4 

(B) and (4) |9 
area of circle Circumscribing APQR is Кл then K is equal to, 

(C) | Let S=x*+y*-6x-8y+21<0. Then, max A-Y с s (r) |4 
In triangle ABC let D(0,/3 ),Е(10),Р(-10) be the feet of 1" dropped 

(D) from A, B, C to opposite sides, Then square of the sum of ordinates of (s) | 3 
point A, B, and C is 

(t) | 6 
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2. Match the following: 
Column - І Column - Il 
Х 
The solution of 1 + secx = cot^ — 
(A) 2 (р) | 2 
Is given by x = Кх, then K is/are 
If о,В are roots of equation A(x? + m?)+ Amx + Cm?x? = 0 then 
(B) A(a? +В) + АоВ + Сар” +3 is/are equal to (9 | 3 
3 5\" 
The sum of binomial co — efficient in expansion of [s 44 m) where 
(C) (r) | 4 
m is positive integer lies between 200 and 400 & the term 
independent of x equal to 448, then n° divisible by 
If last digit of the number 2°” is о and last digit of 35% is u, then 
(D) = (5) |8 
u+a= 
(t) |9 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


SECTION - C 
(Integer Answer Type) 


1. A line makes an angle of a,f,y,6 with the four diagonals of а cube then the value of 


| cos? a. + cos? p + cos? y + cos? 5| is, (where[.]denotes the GIF )............... 


2. Tangents drawn from any point ‘P’ on the curve xy -2x-y -2- 0 intersect the asymptotes at A 


& B. Then the area of triangle QAB, is 4K (where Q is centre of the curve). Then value of 
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Consider a triangle ABC whose sides length are AB = 4, BC = 2 & CA = 3. If the bisector of the 
angle 'C' cuts AB in D and the circumcircle in E, then the value of Е [б ызны ШЫ (where, [.] 


denotes the GIF) 


10 


10 
If [f(x)dx =5 & > [of K-14 х)ах = А. Then value of R is.............. 


0 


If the number of ways in which four distinct balls can be put into two identical boxes so that no 
box remains empty is equal to K, then К =............. 


The value of К for which the following system of equations is consistent, 
(K+1)x+(K+3) y=(K+3) 
(K+1)x+(K+2)y=K+3 


х-у-1 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - I 
в (РАРЕВ-1) 
8 
$ 
o 
5 Q. No. PHYSICS CHEMISTRY MATHEMATICS 
5 1. С р B 
Т ^ с р с 
5 5 В А р 
o 
o 
E 5, B C D 
o 
A 

Ё 6. C C 
9 7. B A С 
= 8 С А,В,С A, B, D 
E 
3 9. A, B, C, D B A, B, C 
Б 10. А,В,С B,C B,C 
o 
5 11. А,В,С А,С VB 
ш 
5 12. А С С 
Е 13. В R д 
a 
3 14. е А р 
Ё 15. Е А x 
2 16. А р А 
Ё 1. | Ө-эв(В)-эрь..| (Aor(B). pt (А) > prt, (B) > 9, 
© l (C) > q, (D) > pr (C) > qs, (D) > qs (C) > t, (D) >s 
= 2 (A) > pat, (B) > prt, | (A) > pqs, (B) > q, (A) > qt, (B) > q, 
о ` (C) -> s, (D) > qr (C) > rt, (D) ^ q (C) > prs, (D) >t 
8 3 4 1 

p 

2. 5 7 2 

3. 9 3 1 

" 9 3 5 

5, 2 2 7 

6. 4 3 2 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-(Paper-1 )-PCM(Sol)-JEE(Advanced)/16 


Physics PART – | 


SECTION-A 


1. C 


tan” юп o) 
e 


‘vertical component after collision = eucos Ө 
& Horizontal component = usin Ө 


їапф = using = ¢=tan"(Ztano | 
eucos0 e 
2. C 
Zero ; 
Rin 
vT-«f-22a J T 
TR -fR = 2R°a — a 
a=aR f 
—f-0. 
3 B 
ua ) 2 M ои, & , 2: У ово, 
R R 
t 1 1 
EU CIS 
А 
t 
= ber 
I, 
4 B 
tee a 
ЕЛ Кей 2nvLC/K 
2 
«(22 K-(1«2«2)- (110) 
f f 10 
->Қ-1.01 
5 B 


21, = 2Rsin30°, г, = 29 ѕіп60° =RV3 =R 


B, =Bac tB, E sin60* Is d 


Anr, nf, 
Hol 
=> = 
9 4лВ-/3 
6 С 
V V VAL 
Beats - = 
40 A(L+AL) 4((0-А) 
_ VAC 
ЕРТЕ 
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7. B 
НР — 
; M00 > usin90 
шаваа 
2 2 
MES 
8. C 


13.6 +10.2 = -3.4eV »1st collision 
& -3.44-15211.6eV » 2nd collision. 


9. А, В, C, D 


10. А,В,С 
№2 = (3) (8-4) -25->У, =5 volt 


5 


V, 23-1xR S R2 30 
ЁЕ-2-5-08 
2 5 


vM» Ve > Падѕ V. 


11. А,В,С 
21:11 v -( Jj 
f vu f u 
since m is positive in the graph, 


Z-0z 


Ama 


u 


т-11 1)=( ы 


-. intercept on m -axis = -1 4 tan0 = : 


12. А 
V 
уүш---,ОР-4/х2 «y? 
97g y 
origin is instantaneous centre of rotation 


М, = or = @(OP) = EN +y? 
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13. B 
за-аВ 
А VY. v? 
a, - on |) н-т 
- (2a) 
tan0 = Lm 1 
7.9 = 45° 
14. C 
Thermal heat capacity, C = mo 15Ј/ °С 
AT 20 
15. D 
Specific heat capacity, S = DNI UL ЖУ 600J/ kg °C 
mAT  0.025x20 
16. A 
Molar heat capacity 
- 0 300 
ПАТ B (20) 
50 
= 30J/ mol °C 
SECTION - B 
In wrist watch spring force is not dependent on gravity. 
T= or |" 
K 
2. (A — p, а, t) (B p, r, t) (C s) (D> д, r) 
In nuclear reactions energy, charge, mass and momentum remain conserved. 
SECTION- C 
1. 3 
20) sin? (45° 
for А", Ө = 45° = H” к jon | ) =10m 
2x10 
ч H™*allowed = 5m, 
22.2 
рЫ (20) ѕіп 8 cay 
2x10 
De 0 
gre _ (20) sin60 a Gen. 
2. 5 
1 
V Мае = (xR? ^ 3R)p. m = >(3лН°р)н° 
2 2(2 
M phere = ge, ә = 2 Zan ee 
29 
аа portion = | inde! = sphere = 39 Р: 
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3. 9 


18 sin30° = ог = ox1 


18віп309 18 m/s 
18с0530% 
=o=9m/s. 
im | 
^60? 
0.5m 
4 9 
1 1 1 
сю чы ан 
F f f 
1 UW 1 1 Ho 1 1 
1 : 
24 4 20 20 4 -20 20 
3 3 


= 500 watt 
80 


When the wire is divided into two equal parts and connected in parallel we get maximum power. 
г. Resistance of each part = 400 
217% = 5A 


2 2 
ЗУР VE = (200) = 2000W = 2kw. 
Pee (20) 


6 4 
Q Q 
AV ap = з? AVpg = 6 
Q Q 


212-------“О-24ұС 
3 6 
у екен 


= V, -Vp 282 V, = 4volt. 
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Chemistry PART - Il 


ЗЕСТІОМ – А 


H 


He. Н 
p esu UH H 
H CH s CH 
5 а a 
8296 methylati 
ylation Ж ТА 
сн s Gh 


OH 
CH 
H* 2 ring. exp 
| -Н,О 
НО 
Ho HO HO 
OH 


OH OH 


H*/excess 
< 
similar repetation 
HO 


HO 
3. A 


At nodal surface, y = 0 
РЕСЕ А 
2 2 


4. С 
Co — ordination no of Fe?? in D is 6 


Fe (a sandwhich compound) 


D 
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5 C 
2 9 
N Zn(Hg) 519) 
ре AICI, n “ЗОО, 
+ O ---> Hei 
ж HO HO cr О 
o АЛ EUM С 
AlCl; 
Br 
NaBH 
A 
G F E OH р О 
Dona 
Сон 
һеаї 
6 С 
О О 
EN өө 
5 gear E 
oN == = + OH 
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(d) (| 2j" он 
OH 
{oH 29 
НО-Н 
AD 
7 A 
Synergic bonding. 
8. А,В,С 
log <2 = 28 ЕЧ K,&K, are eq. constant 
к, 2.303R| ТТ, 
K E Т,-Т 
109—2 = ——4 Е Ч как are rate constant 
к, 2.303R| TT, | © © 
9 B 
H4C ji сн; 
HC ы a њо=( 
нас Ме ^ СН, 


(Major product) 
Due to greater probability of losing B-H (9 : 3 ratio). 
10. B,C 
(b) conjugate base of H,PO; is НРО? 


(c) pH of 0.1 M NaCl (aqueous solution) = spk 


w 


11. А, С 


A? +Зе ——Al 


Number of moles of Al produced = = = 0.166 


Number of moles of electrons used -3х0.166 


H'«e —ÀÓ3H 


Number of moles of H» produced = 5х 3x 0.166 


Volume of H2 produced =1.5x0.166x 22.40 =5.57/ = 5.64 


12. C 
274 step is r.d.s. in sulphonation reaction. 


13. B 


274 step is fast step in nitration. 
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14. A 
[+ (у-5)-нт 


on converting into virial equation from, we get 


+... їо higher power of n 


For Boyle's temperature, 274 virial co-efficient becomes zero 


RGN 
RT? 
a 
Rb 
a 
RB 
Ер 
Rb 


Tg = 
42222122 
.. BT 
МЕРА А 
15. А 


Let Boyle's temperature, Тр 


a 
ана шы? 
8 VRb 
8a a 
T 2 2T, 
8 VRx 2b Rb 2 
16. D 
b? - 0.04 
b = 0.2 lit/mol 


Уа = 4 x 22.4 + 4 x 0.2 = 90.4 lit 


SECTION - B 
1. (А >r),(B >p,t),(C > qs)(D qs). 


A) Sic covalent carbide (Not hydrolysed) 


( 
(B) А.С, --12H,0 —— 4AI(OH), +3CH, 


(C) Cal, + 2H,0 —— Ca(OH), -H- C 2 C-H 


(D) Mg,C, + 4H,0 —— 2Mg(OH), + CH, -C = CH 
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2. (A —>р,а,5),(В > q),(C > r,t)(D > q). 


Al, (SO, ), —2AI? «390; 


0.2M |. 0.3M 
AIPO, —— AI? « PO;? 
0.1M . 0.1M 
Urea —— Urea 
0.1M 
MgCl, ——>Mg* + 2C 
0.1M 0.2M 
SECTION- C 
4 
Based on fact 
2. 7 
У 
1: 
{ pd Vo. 
2Na |НО-В- 2 _-B—OH |8Н,О 
Оо d 29 
] 
OH 
3. 3 
OHC CHO CHO 
| 
N 
4. 3 
OCH NH 
OCH, : а 
' HCO OCH, ' OGM 
H4CO 
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5 2 
1 1, 100 
los E ad 00; tog = bus 
t; (0100 2. 
loo £ni0 1 
hence x =2 
3 
H 
ger соғ 
Cl 
ДА 20 S. 
qu 
; ; CI H 
pz0 
O 
“х Ун 
Н 
uz0 uz0 
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Mathematics PART - Ill 


SECTION-A 


1. B Q 
Pa|- ? 41 2тсоз = 41? +1 r 


& ІШ = Jr? +1-2rcos6 


Where 'Q' is the angle between 


202 225 Р 

ОА . {> 
Р 2 

now, Pal =4|АТ| 

=(1+г° r)=4(r? +1 2rcos 0) 


3:2-1-3 = 1< 312 +r +3 Y 
8r Б 8r Е 


Бен Eus T 
ын 


1 r>0 


6 


2. С 
Here two balls are drawn and the result is known that the two balls are white, therefore Вауе5 5 
theorem should be used. 


1 
—.1 
Required probability = 4 1 
: : у= ЕШ 18.11 2 
dt. 
4 410 410 410 
3. D 
Let Q(x) =f (x) - g(x) in[x,x] 
By LMVT, 
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5 2n45 
^ 4 2(n«t)(n«2) 


Equation of tangent at'P' is 
Ү-у-т(Х-х) 
у-тх 
v1+m? 
y? aa x? dy 
2ху Е ах 
Solving Differential equation 


Now, 


putting y = vx 


x? +y? =Cx 
It passes through (12) > C =5 


Equation of curve = х? + у? - 5x =0 


C 
T= xcos 0 | уѕіпӨө 24 
3 2 
X =0, y = 2cosecé, 
chord A'P; 
2sin0 
= ————_(x +3 
S(coso +1)! 
x-0,0M- 2sin0 
(cos0 +1) 


Now, OQ? - MG = OQ? - (OQ - OM)" 
= 2(0M)(0Q) - OM? 
= OM[20Q - OM] 
25іп0 | 4 zene] 
(cos0--1)| ѕіпӨ 1+cosé 
25іп0|4--4со50-2віп? 0 | 
7 (1+cos6) sino 
45іпӨ[2 « 2cos0 —1--cos^ 6 | 


(1 -совө) sino 


=4 


A, B, D 
f(x) =0 = x° (x? +x+1)+(x? +x+1)+2=0 
2 


=>-x°=14+5 
х - x +1 


2 14 2% 
2 
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9. 


11. 


А,В,С 
Take f(x)=[x] and g(x) = {x} and proceed. 


В,С 


|= ал” EOS E dx = ап” ап 2-х | dx 
1+ sin2x 4 


T X 
ое) я 
А, В 
2%,4-4(а%-1) 
о,В = =і+а, 1-а 


= #(1-а) <0 & #(1+а) 0 
а-ы) 
4 


C 


The value of K; & Kz decide the opening of parabola 
=> Амы = Area(OBCO) 


=> Amin = Area(OACO) 


D 


x'* 


D 
Area(BFEC) = Area(AABC — AAFE) 
=or (ЛАОВ + ABOC + ACOA - AAFE) 


= 5 R*[sin2C+sin2A +sin2B sin(n-2A) | 


= ан” (sin2B + sin2C) 
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B 
AE =R,AF = 2RcosA 


=>EF=R 
A 
ZAFE == 
3 
= AAFE is equilateral 


= sum of square of altitudes = (88) - ZR. 


SECTION - B 


(А—› p,r, t) (B—> q) (C —> t) (D —> s) 
(aytan( 8:97:96) 0 = 0, +0, +0, +0, = 217 


(B)x, =4 = t? =2, TR is diameter = 6 
Area of circle = 4078) = 9л 
(C)6 
(ОХУ, * Ys тус) = (УЗ) =з 
(А — 9,1) (B——> а) (C —— р, г, s) (D—— t) 
SECTION – C 


1 
D.C's of OP are, 


lee 5) 
1 


=> DC's of ж.-(- 


— 
| = 


: 
48' Уз УЗ 


DC's of CN= Gears x 


Let D.C's of required line be (/,m,n) 


BRS) 
ss 


D.'s of aM =| 


(0-0 (0-0 
2. cosa B ,cosp = 


é+m+n |. £*m-n 


,С086 
43 43 


4 
Hence, cos? a + cos? В cos? y + cos *8- 2(6 +m? +n?) = 


cosy = 


ee 


= | cos* a + cos? В + cos? y + cos? ё | = H -1. 


| gane аа) -” 
О AM, о, 9'x 
(o, a, 0) N ба, а, о) 
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2. 2 
The gives equation is (х-1)(у-2)-4 ( 4 
XY =4 Aw P|" 


Equationof tangent is, Q B 
4 4 

Y-—2-—(x-t 
Ta (5 


Агеа = х 9х2 =8 
2 t 
4K=8>k=2 
3. 1 
CE (a+b)? (2-3) 25 
DE C? 16 16 
CE| 4 
DE 
4. 5 


кл) [roges [roce Lee ШО 


0 


» Јака ак [toe DET. Под 


10 


= f f(x)dx =5. 


5. 7 
Every ball have two options 
=> 4 balls can be put in 2* ways. 
Arrangement among themselves in 2! 
= 255 24-23 
2! 
But, above count also includes the one case in which all the balls аге put in опе box, 
=> Required number of ways = 2? – 1 = 7. 


6. 2 
(K 4 1) (K + 2y (K+ 3) 
(K+1) (K+2) (K+3)|=0 


к--2 -К-2 
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JEE (Advanced)-2016 
FULL TEST – 1 


Time Allotted: 3 Hours Maximum Marks: 246 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (08 — 11) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-A (12 — 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Ranks bagged by FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


. Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


. Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +3 marks for correct answer. There is no negative marking. 


Name of the Candidate 211111ЇЇ Л 11111 
111111 ЇЇ ЇЇ ЇЇ ЇЇ! 


12111111 ЇЇЛ 11111 


FIITJEE Students From Classroom / Integrated School Programs have secured to 2 Zonal, 6 State & 18 City Topper Ranks. 33 in Тор 100, 78 in Тор 200 and 205 in Тор 500 All India 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, Не-4, 11-7, Ве-9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -1I 


SECTION - A 
(Straight Objective Type) 


This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


A flat coil of area A and n turns is placed at the centre of a ring of radius r (r^ >> А) and resistance 
R. The two are co-planar when current in the coil increases from zero to i, the total charge 
circulating in the ring is 


ші ПАЇ ші неп 
А B C) 2— D 
(A) 2rR (B) В (© 2nR (0) 4nrR 
In the arrangement shown, all surfaces are frictionless. The R 
rod R is constrained to move vertically. The vertical 7 ; 
acceleration of R is a; and the horizontal acceleration of the SL 1 %2, 
wedge w is аҙ. The ratio а 15 equal to 

а, үү 

(A) tana (B) cota 
(C) sina (D) cosa уа. 


Ап engine whistling at a constant frequency по and moving with a constant velocity goes past a 
stationary observer. As the engine crosses him, the frequency of the sound heard by him 
changes by a factor f. The actual difference in the frequency of the sound heard by him before 
and after the engine across him is 


®зъы-") | Ө15 | оың (0) ъ= 


A ball of density po falls from rest from point P onto the surface of a liquid of density p in time T. It 
enters the liquid stops moves up and returns to P in a total time 3T. Neglect viscosity, surface 


tension and splashing. The ratio IP: de equal to 
0 


(A) 1.5 (B)2 (C) 3 (D) 4 
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When an object is placed in front of a concave mirror of focal length f, a virtual image is produced 
with a magnification of 2. To obtain a real image with a magnification of 2. The object has to be 
moved by a distance equal to 


f 2 3 
A) = B) — C) f D) >f 
(А 5 (8) = (С) 0) 5 
А solid cube is placed оп a horizontal surface. The coefficient of > force 


friction between them is u, where ue. A variable horizontal 


force is applied on the cube's upper face, perpendicular to one 
edge and passing through the mid-point of that edge. The 
maximum acceleration with which it can move without toppling is 
(A) ug (B) 2ug 


(c) 91-2) o (8-3) 


A spherical body of mass m, radius r and moment of 
inertia | about its centre moves along the x-axis. Its 
centre of mass moves with velocity = vo and it rotates 
about its centre of mass with angular velocity оо. Let 
L, =la,+mv,r. The angular momentum of the body 


about the origin O is 


О 
(A) Lo, only if vo = roo (B) greater than Lo if Vo > cor 
(C) less than Lo, if Vo > cor (D) Lo for all values of оо and vo 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


8. 


4 
кэм 


e temperature of a solid object is observed to be constant during a period. In this period 
(A) heat may have been supplied to the body 

(B) heat may have been extracted from the body 

(C) no heat is supplied to the body 

(D) no heat is exterted from the body 
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9. The electric potential decreases uniformly from 120 V to 80 V as one moves on the axis from 
x =—1 cm to x = 1 cm. The electric field at the origin 
(A) must be equal to 20 V cm” (B) may be equal to 20 V cm” 
(С) may be greater than 20 V ст” (D) may be less than 20 V ст” 

10. A bag of mass M hangs by a long thread and a bullet (mass m) comes horizontally with velocity v 


and gets caught in the bag. Then for the combined system (bag + bullet) 


(A) momentum is ШШ (В) КЕ = 1 му 
+т) 2 
m*v*? 
(C) momentum is mv (D) KE is ———— 
2(М-т) 
11. In the circuit diagram shown | 
(A) time constant is E 5 R 
R 5 R = 
(В) time constant is = FE 
ж T 
(C) steady state current in inductor is R 


(D) steady state current in inductor is = 


Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph For Question No.12 and 13 


The base of a hollow right cone of semi vertical angle 30° is fixed to a 
horizontal plane. Two particle each of mass m are connected by a light 
inextensible string which passes through a small hole in the vertex of the 
cone. One particle A hangs at rest inside the cone. The other particle B 
moves on the outer smooth surface of the cone at a distance ¢ from m 
vertex in a horizontal circle with centre at A. Neglecting friction, now A 

answer the following. 


30 


12. The tension in the string is 
43 1 2 
A) —m B) 2m С) — D) none of these 
(A) mg (B) 50 (C) -5m9 (D) 


Space for Rough work 


———— — ——]ÓÁ—M——MMeÁ—MMÀT—Miáí—— 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-I-(Paper-2)-PCM-JEE(Advanced)/16 


13. The angular velocity of B is 


(A) Ё (248 -1) (В) (29(48 -1) (С) (29(2- 48) 


Paragraph For Question No.14 апа 16 


(D) |52 -48) 


The switch S has been closed for long time and the electric 


4 ko 
R 


circuit shown carries a steady current. Let С; = 3uF, C» = биЕ, -4-- 5 
R; = 4 КО and Нь = 7.0 КО. The power dissipated іп R2 is 2.8 W. mCi = 
Ue Ls 
7 КО 3 - 
14. The power dissipated to the resistor А; is 
(A) 2.8 W (В) 1.6 УУ (С) 4.9 Уу (б) 0 
15. The charge on capacitance С; and С: are respectively 


(А) 940 uC, 940 uC (B) 440 uC, 440 nC (C) 240 uC, 840 uC 


16. Long time after switch is opened the charge on C4 is 
(A) zero (B) 420 uC (С) 240 uC 


бар 


(D) 840 uC, 240 uC 


(D) 660 uC 
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SECTION-B 
(Matrix-Match Type) 
This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column I are 


r S t 


р 4 
labelled A, B, C and D, while the statements in Column Il are labelled p, q, r, ^ (Р) (9) ©) (5) 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles " Q © (9 (9 © 
corresponding to the answers to these questions have to be darkened as С (Р) (4) (ғ) OO 
illustrated in the following example: 
If the correct matches are A — p, and t; B -q and r; C — p and q; and D-s P (P) (4) (ғ) OJQ) 
and t; then the correct darkening of bubbles will look like the following: 
1. Column — I gives certain situation involving two thin conducting shells connected by a conducting 


wire via a key K. In all situation one sphere has net charge +q and other sphere has no net 
charge. After the key K is pressed column — II gives some resulting effect. Match the figures in 
column with the statements in column — Il. 


Column -I Column - Il 
initially no net charge 
+q K y g 

(A) P $ (p) Charge flow through the 

р connecting wire 
shell | shell Il 
+q K initially no net charge 

(B) (а) Potential energy of system 

9) | of spheres decreases 


shell | shell Il 


initially no net charge 


(C) (r) | No heat is produced 


shell - Il 


+q 


(D) (s) The sphere | has no charge 
after equilibrium is reached 


initially no net charge 
shell - Il 


(t) Potential energy of system 
of sphere increase 
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2. A particle of mass 2 kg is moving on straight line under the action of force F = (8 — 2x)N. The 
particle is released at rest from x = 6m. For the sub-sequent motion match the following (All the 
values in the right column are in there SI units). 


Column -1 Column - Il 
(A) | Equilibrium position is at x 012 
(B) | Amplitude of SHM is 9) | 5 
(С) | Time taken to go directly from x = 2 tox = 4 (r) | 4 
(D) | Energy of SHM is (s) |6 
(t) |2 
SECTION -C 
Integer Answer Type 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. In the arrangement shown in figure, pulley are light A 
and frictionless, threads are inextensible and mass 
of blocks A, B and C аге m; = 5 kg, m = 4 kg and Н 


ms = 2.5 kg respectively and co-efficient of friction 37° B 
for both the planes is и = 0.50. Calculate the > SSSS, 
acceleration of block A (in m/sec), when the system , H 
is released from rest. (g = 10 m/sec) f 

C 

2. The figure shows the velocity and acceleration of a point Vo = 8 m/sec 

like body at the initial moment of its motion. The 7 
acceleration vector of the body remains constant. The 150° 


minimum radius of curvature of trajectory of the body is 


a=2 m/sec 
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A disc ‘A’ of mass M is placed at rest on the smooth inclined 
surface of inclination 0. A ра! В of mass m is suspended 
vertically from the centre of the disc A by a light inextensible 
string of light Zas shown in the figure. If the acceleration of 
the disc B immediately after the system is released from rest 


. (M«km)gsin^0  . 
MESES edi Ctt uy Ww LLP LF LL SL 
М + тіп Ө 
В (Туп 
A uniform rod АВ of mass М and length RV2 is moving Hollow sphere 


in a vertical plane inside a hollow sphere of radius В. The 
sphere is rolling on a fixed horizontal surface without 
slipping with velocity of its centre of mass 2v, when the 
end B is at the lowest position, its speed is found to be v A 


as shown in the figure. If the kinetic energy of rod at this 
instant is му. Find К. " 


И гаж 


In the figure A, В, С and D are four concentric spheres of D 
radius a, 2a, За and 4a and contain, charges +3q, +6q, -6q and 
+12q respectively. In the beginning switches 5, and 5, are 


open. After earthing the sphere C Aq; amount of charge flows 
from the sphere C to the earth. If the sphere B is also earth, ЖЭ 


then Aq» amount of charge flows from the sphere B to the 21-7/ 
|да, 


earth, find the value of : 
|да, | 


Two moles of a monoatomic ideal gas undergoes a ^ 
process AB as shown in the figure. Then find the work 
done during the process in Joule. 


> Т 
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Chemistry PART - Il 


SECTION - A 


Straight Objective Type 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out which ONLY ONE option is correct. 


1. 
CHCI, - KOH 
bs ES ТА. B 
OH (Expected) (Unexpected) 


The unexpected product B is 


7 шээс! 
OH OCH, 


CHO 
(С) СНО/ (0) CHO 
Ho 
О О 
OH 
2. (5) | Г (0.1 M) half cell is connected to a Н“ (аа.) | H2(1 bar) | Pt half cell and еті is found to be 
0.7714 V. If E E = 0.535 V, find the pH of H* |Н, half cell. 
(A) 1 (B) 3 (C) 5 (D) 7 
3. In the graph between Vv and Z for the Mosley's equation, the Jo ^ 
intercept OX is -1 on vv axis. What is the frequency when 
atomic number (Z) is 51? 
(A) 50 Hz (B) 100 Hz 
(C) 2500 Hz (D) None 45°_, 
О л 7 
Х 


Space for Rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-(Paper-2)-PCM-JEE(Advanced)/16 


Sulphur reacts with chlorine in 1 : 2 ratio and forms X. Hydrolysis of X gives a sulphur compound 
Y. What is the hybridization state of central atom in the compound Y? 


(А) sp? (B) sp* (C) sp (D) dsp* 
Find out correct representation of trans - decaline H 
т 
3 Ши ре кет 
(C) (D) None of these 


50 ml of a solution containing 10° mol of Ад” is mixed with 50 ml of a 0.1 М HCI solution. How 
much [Ag] remains in solution? Given: Ksp of AgCI = 1077 
(A) 2.5x10°M (В) 2.5x107M (C) 2.5x10°M (D) 2.5х1079М 
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Ph - CH = CH, O,/Pt H*, A 
Р 


Where X is а compound that forms azodye with benzene diazonium chloride іп faintly basic 
medium. 


Hence the products P, X and Y are respectively. 
(A) Ph CH3 


OH 
© and PhCOCH, 


ОСН, ОСН, 
СН,РП 
ОН 
© апа РИСН,СНО 
a s OCH, 
OH 
О 
E and СНз 
OCH; 2379 
СН,РП 
on СН,СНО 
oO and 
OCH, 
OCH, 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out which ONE OR MORE is/are correct. 


8. 


Some organic compounds are given below: 


OH OH OH 
H OH H OH H OF CHOH 
GH H OH H OH H | 
HO OH HO HO 0-0 
H он Hi “OHO H OHO | 
0) ОН НӨ», аа 
H О н ,0-- CH3 
OH H H oH} 
HO H HO H (IV) 
H Он OH H 


(11) (1) 


Select the correct statement(s) about the above compounds from the following: 

(A) Compounds (1) and (III) will reduce Fehling’s solution and will also mutarotate 

(B) Compound (IV) will reduce Tollen’s reagent but not mutarotate 

(C) Compound (11) will not be reducing but mutarotating 

(D) The product(s) of the acid catalysed hydrolysis of both (11) and (III) will be reducing but not 
mutarotating 


Which of the following solutions show lowering of vopour pressure on mixing? 


(A) Aniline and cyclohexane (B) Chloroform and acetone 

(C) Ethyl alcohol and pentane (D) Dimethyl ether and chloroform 
HI cannot be prepared by the action of conc. H2SO, on KI because 

(A) Hl is stronger acid than H2SO4 (B) HSO; is an oxidizing agent 
(C) HI is a strong reducing agent (D) HSO; is stronger acid than HI 
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11. Which of the following will produce aromatic compound as a product? 
(A) CH, C = CH Беліне. Ге ішбе > 


(B) n - C,H,, —“ 


Сг›О; /600° C 
(С) 2, + CHCl — t.BuO' 
Н 
(р) мн, СНО 
| І А 
+ _—— 
М CHO 


Comprehension Type 


This section contains 2 paragraphs. Based upon the first paragraph 2 multiple choice questions and 
based upon the second paragraph 3 multiple choice questions have to be answered. Each of these 
questions has four choices A), B), C) and D) out of WHICH ONLY ONE IS CORRECT. 


Paragraph For Question No.12 and 13 
A white compound (A) on strong heating decomposes to produce two products (B) and (C). (B) on 
reaction with white phosphorus produces (D), which is a strong dehydrating agent. (D) on reaction with 
perchloric acid converts it to its anhydride. 


12. The compound (A) is 


(A) NH,NO, (В) NH,CIO, (C) (NH, ), Cr,O; (D) NH,NO, 
13. The product/s obtained on hydrolysis of (D) is 

(A) Mixture of НзРОз and НаРО, (B) Only РН» 

(C) Only НзРО: (D) Mixture of H3PO3 and H3PO; 
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Paragraph For Question No.14 and 16 


‘A’ is a substance that converts into B, C and D by three first order parallel paths simultaneously 
according to the following stoichiometry 


Path | 


>В 
tj, = 86.625 Path II 
1/2 - >» 2С 
mins 
Path ill , D 


The partial ti of A along path | and path II аге 173.25 min and 346.5 min respectively. The energies of 
activation of the reaction along path |, path ІІ and path III are 40, 60 and 80 kJ/mol respectively. 


14. The percent distribution of C in the product mixture B, C and D at any time is equal to 
(A) 20 (B) 60 (C) 80 (D) 40 
15. The initial rate of consumption of A and the sum of the initial rate of formation of B, C and D are 


respectively, taking [A] = 0.25 M, equal to 
(A) 2x10 то! min" апа 2.5x10? mol L” та” 


(B) 2x10 ?mol L'' тіп! and 2x10? mol L min" 
(С) 2.5 х10 тої тіп! and 3x10? mol L“ min" 
(D) 4x10?molL min" and 2х107 то! min 


16. The overall energy of activation of A along all the three parallel path is equal to 
(A) 52 kJ/mol (B) 60 kJ/mol (C) 55 kJ/mol (D) 80 kJ/mol 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given r s t 


in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, а, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A — p, sand t; B-qandr; C — рапа q; апар – ѕ 


ОООО 
(Ы 1 ОО 
00000 
oec 


е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the following: 
Column — | Column - Il 

(A) | XeF,  HO(/)—9 (p) | Shows disproportionation reaction 

(в) P, (8) -ОН” (аа) +H,0(?) (а) One of ine product is a monobasic 
Lewis acid 

(с) | ВН, *H,O (0) — (r) | One/two of the products is/are gas(es) 

(D) Br, (g)--k,CO, (aq) (s) One а the product has trigonal 
pyramidal structure 

0) One of the gaseous product is used 

as Holme's signal in sea 
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Match the following: 


Column — | Column - Il 
H3C CH(D)CI 
“с=с (р icall : 
(A) / х Optically active 
H H 
Me 
(q EE 
(B) Optically inactive 
Me 
о 
(С) [жю (r) | Plane of symmetry 
C2H5 
H, Н 
(0) 2 x (s) | Number of chiral centre = 1 
CI CI 
(t) | Number of stereocentres = 2 
SECTION -C 
Integer Answer Type 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


Number of nuclear particles (Projectiles + ejectiles) involved in the conversion of the nuclide 
еШ” into Pu”? by neutron – capture method is .............. 


A crystal is made up of atoms X, Y and Z. Atoms X are in FCC packing. Y occupies all octahedral 
voids and Z occupies all tetrahedral voids. If all the atoms along two body diagonals are 
removed, the ratio of sum of effective number of atoms of Y and Z to the effective number of 
atoms of X is a : 1, what is the value of a? 
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3. How many aldol products may be formed by the reaction of CH3CH2CHO with CH3COCH2CH3? 


4. 5.6 L an unknown gas at NTP requires 12.5 calories to rise its temperature by 10°C at constant 
volume. What is the atomicity of the gas? 


5. After electrolysis of a NaCl solution with inert electrodes for a certain period of time, 60 ml of the 
solution was left which was found to be 1 N in NaOH. During the same time 31.75 g of Cu was 
deposited in a Cu voltameter in series with the electrolytic cell. Calculate the percentage of the 
theoretical yield of the sodium hydroxide obtained. 


6. Of the following amines how many can be separated by Hoffmann's mustard oil reaction? 
| 
() : Мн; сн, 
(ii) (iii) (iv) 
Б a 
CH3 H 


(v) (vi) (vii) 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. If f(x)=2 , then У f(x) is equal to (where [e] and (9) denotes GIF and fraction parts of х), 
[{x}dx is 
0 
neN 
2- 1 
(А) n?-1 jo (c 0-1) (D) n? « 1 
2 2 
2. The solution of the differential equation y'y" = 3(y^) is 
(A) x = А,у? + Ау + А, (B) х-А,у-А, 
(С) х= Ау? + A;y (0) none of these 
3. A point on the hypotenuse of a triangle is at distance a and b from the side of the triangle then 
minimum length of the hypotenuse is 
4 2 2 2 А Лу 2213 - 
(A) (а? +b?) (В) (а? +b?) (C) Ё 23 (D) Б 23 
4. If the equation x^ — 4x? + ах? + bx + 1 = 0 has four positive roots then 
(A) a = 6, b = —4 (B) a = 5, b = —4 (C) a= 6, b = -3 (D)a=6,beR 
5. Find the point P on the line 2x + 3y + 1 = 0 such that |PA — PB| is maximum where A is (2, 0) and 
B is (0, 2) 
(A) (1, 71) (B) (7, —5) (C) C2, 1) (D) (4, -3) 
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This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 


Find the coefficient of x? in the expansion of (2 — x + 3x°)® 


(A) —5049 (B) 5051 (C) -5052 (D) 5050 
If tan30-- tan0 = 2tan20 then Ө is equal to (n e 2) 
(A) пл (B) T (С) 2пл (D) none of these 


Multiple Correct Choice Type 


answer, out of which ONE OR MORE is/are correct 


8. 


If x, y, Z are respectively perpendiculars from the circumcenter to the sides of AABC, (a, b, c are 


usual meanings) then 


(A) tanA == тз = Ж = pho ее 
2х X у 2 4xyz X X y 2 2xyz 
Which of the following is/are correct 
(A) (їапх)"®"” ” (cotx)" ^? we (3 (B) діп(созесх) ... pln(coseo) v, y c (02) 
1 In(cos x) 1 In(cos x) » 
(C) (2 « (s) Vxe (o2) (D) none of these 
2 3 2 


The angle between the lines whose direction cosine are connected by the relations / —5m-«3n-0 


and 7 @ + 5m? - Зп? = 0 
a 2 E [7 343 а [5 
кый Кы > D 2 
(A) tan (5) (B) cos 12 (С) cos 7 (D) tan = 


If a,b and с are three mutually perpendicular unit vectors and d is a unit vector which makes 


equal angles with a,b and c then the value of В-5-с-4 
(A) 4+2V3 (В) 4-23 (С) 2-45 (D) 2-45 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and 
based on the other paragraph 3 multiple choice questions have to be answered. Each of these questions 
has four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


PQ is the double ordinate of the parabola у? = 4x which passes through the focus 5. APQA is ап 
isosceles right angle triangle, where A is on the axis of the parabola. Line PA meets the parabola at C 
and QA meets the parabola at B. 


12. 


13. 


The area of trapezium PBCQ is 
(A) 96 sq units (B) 64 sq units (C) 72 sq units (D) 48 sq units 


The circumradius of trapezium PBCQ is 


(А) 6V5 (B) 3,6 (C) 2410 (D) 543 


Paragraph for Question Nos. 14 to 16 


Let z be a complex number satisfying 22 + 2az + 1 = 0 where a is a parameter which can take any real 


value. 


14. 


15. 


The roots of this equation lie on a certain circle if 
(A) -1«a «1 (B) а> 1 (C) a. « 1 (D) none of these 


One root lies inside the unit circle and one outside if 
(A) -1«a «1 (B) а> 1 (C) a. « 1 (D) none of these 


For every large value of a the roots are approximately 
(A) RU (B) noeh (C) EN (D) none of these 
о. a 2a 


Space for Rough work 
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SECTION-B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, С and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are A – p, sand t; B-qandr; C — p and q; апар – ѕ 


and t; then the correct darkening of bubbles will look like the following: 


r S t 


ОООО 
(Ы 1 ОО 
00000 
oec 


е с “ > 


1. A function is defined as f : (а,,а,,а,,а,,а,,ас|-» {b,,b,,b,} 
Column - | Column - Il 
(A) | The number of onto functions (p) | Is divisible by 9 
(В) | Number of function in which Қа) = b; (а) | Is divisible by 5 
(C) | Number of invertible functions (r) | Is divisible by 4 
(D) | Number of many one functions (s) | Is divisible by 3 
(t) | Not possible 
2. Match the following: 
Column - | Column - Il 
(A) | sin" (sin10) (p) | 4n — 10 
(B) | cos ' (cos10) (а) | 3x— 10 
(С) | tan x «tan! : Cae 
X 2 
TE DNE PUE NE 
sin! — «sin +... Sin | S (+ x 
(D) 42 | 46 | | п(п +1 | (s) 75 
to oo 
(t) | 10 


Space for Rough work 
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SECTION - С 
(Integer Answer Type) 


This section contains 6 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


Two friends have equal number of sons. There are 3 tickets for a cricket match which are to be 
distributed among the sons. The probability that two tickets go to the sons of one and one tickets 


goes to the sons of other is 5 . Then total number of boys is equal to (sum of son of each friend). 


A line through the origin meets the circle х2 + y? = a? at P and the hyperbola x? — y? = а? at Q. 
Then locus of the point of intersections of tangent to the circle at P with the tangent at Q to the 
hyperbola is the curve (af + 4у“)х2 = а“ then K is equal to .. 


e^ ес -iB 
Ina AABC, ^-|e ^ e?? e^^|,Thenthe value of |A], where |e| denote absolute value. 
e? e^ ес 
1 
it f гахе CET +0. Then P+ gis 
q\x+2 


(х1) (х+2)°)* 


The area of region in first quadrant іп which points are nearer to the origin then to the line х = З. 


) 
lu 
Let f(x) = тү.) . Then the value of [е?{(х)], where [e] denotes GIF. 
noo n 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2016 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - I 
8 (РАРЕВ-2) 
5 
© 
[5] 
5 No. PHYSICS CHEMISTRY MATHEMATICS 
ке) 
5. 1 А с B 
т 
E 2 A B A 
2 3 B [e с 
8 4 C A A 
$ 5 C B B 
E 6 с А с 
? 7 р А А 
a 
= 8 А, В А, В А, В 
5 9. В,С B,D А,С 
Е 10. C,D B,C B,D 
E 11. A,D А,В,С А,В 
т 12. р р B 
E 13 C C C 
> 
= 14. B D A 
Ф 
© 15. C A B 
a 
Y 16. D C C 
c 
5 А 4,1,5 
5 (A) > pq, (В) > p.q, | (A) > ри, (В)-эрлэад, | (А) > Р. 
5 1. (В) эр, г, ѕ 
Е (С) > p,q,s, (D) -» 1,8 (С) qt, (D) ә р, Г, $ (С) >t (D) >p,s 
5 2 (A) > г, (В) >t, (А)-эр,5, (B) > q.r.t, (A) > q, (B) > p, 
© | (С) >q, (D) Or (C) > p,s, (D) 2q.r.t (С) эг, $, (0) э г 
1. 4 3 8 
2. 8 2 6 
3. 1 6 4 
4. 3 2 7 
5. 1 6 3 
6. 0 4 2 
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Physics PART - | 


SECTION- A 


Q- Аф charge in flux 
R resistance 


_ (Bx Axn) _ Ho (FB) canna dt 
R 4n\ r R 


-( HolAn 
2rR 
2. Relative acceleration of rod with respect to wedge is parallel to the inclined plane. 


У-У 
8. 4 4 cu) 


Simply use the above relation 


4. for B to C part 


5. Calculate the initial and final distance of object from the concave mirror. 


6. To avoid t toppling 
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>F 
N 
2 | 
b | О 
mg 


Now apply Newton’s laws of motion. 


As we know 

Lo = Ly + Lo 

L; = due to rotational motion 
[2 = due to linear motion. 


If temperature of a body is constant that means amount of hear energy received and amount of 
hear energy emitted are equal. 


If direction of field is along the x-axis then its magnitude will be 20 V/cm other wise greatest then 
hat. 


Apply conservation of linear momentum 
2 


KE = Р 
2xmass 


Calculate the time constant 


“а 
.5 
Battery is replaced by a wire 
L L 
[———————— 
Rẹ R 
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14-16. Initially current will pass through the resistance only. 
-> -> 


| 


E em 
R2 : тко с, 


<— 
Power in Ro = 7 x (1°) = 2.8 W 
Power in В; = 4 x I2 4 x (4) = 1.6 


Charge in С, =3 x 105x 8 x 10? x |-25 
7х10° 
= 240 uC. 
SECTION - B 
1. In such type of situation, we have to use these basic facts. 


(a) charge will flow between the two body if there is potential difference between the two. 
(b) during this process energy will lose due to sparking. 


2. At equilibrium Fret will be zero and at the extreme point, particle will be in state of rest. 
SECTION - C 
1. in this situation block B will not move at all. 
N 
fk 


Эс 
ME 


5 
T, = 2T, 0-2 
mag 


Now apply newton’s laws of motion. 
^T 


1 


Pe қаза жа er Аб v = 8 m/sec 


asin30° 


2 
а = 2 m/sec 
Where R is radius of curvature. 
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3. apply newton’s laws of motion for the body A and body B 
N 
M 
A 
Mgcos 6 17 Мавіп0 
Т М00 
В (Туп 
4. length of rod is RV2 


Hollow sphere 


у 
Р 

Velocity of point P 

2v-@R=v 

KE of rod = rotational KE t translatory KE 


5. simply use this concept 
After earthing a conductor its potential will become zero. 
If conductor are connected together both will be at the same potential. 


6. from P – T diagram, write the P — T equation. 
By using PV = nRT 
Find P in terms of volume 
w= [Pdv 1 
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Chemistry PART - Il 


SECTION- A 


1. C 
Reimer — Tiemann's reaction 


2. B 
The cell reaction is: H2(g) + la(s) <> 2H'(aq) + 2l (aq) 


H 2 r 2 
ЭРГЭ шаш i е 
Н, 
н] (0.1) 
0.7714 = 0.535 МЫ», Hog 7 И 
pH = 3 


3. C 
Mosley's equation is : Jo = a(z-b) 


= az -ab 
Given that, ab = 1, a = tan45° = 1 


<. Jo =51-1=50 > v= 2500 Hz 


4. A 
HO OH " 
8-20,--280,-50- “5и —23? ,H0-S-O 
"i 27 | 
ду, Он 
Hybridisation of S in H2SO3 = 56 *240)-24- sp? (30 + іл) 
5. B 
H 
H up 
H Lowa 
6. A 
[Аб иша just after mixing = 107 х1000-0.01М 
initial 50+50 ў 
[Cl] initia just after mixing = = x90 =0.05M 


+50 
l.P = [Ag] [Cl] = 5x10“ 
УР > К 
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Ag'(ag) + Cl (aq)——>AgCl(s) 
0.01M 0.05 


initial conc. 
X 0.04 M conc. after precipitation 
K -[Ag' ][Cr | 
10? =| Ав” |(0.04) 
: Ад” | 2 2.5x10?M 
7 A 
ОСН, осн, OCH, OCH; 
Ph - CH = CH OJPt H* 
ж ы ШЕТ? 
Ph CH, Ph | —CH Phr | “СН, 
О О 
| (ae 
0--Н 2 
OH : H20 
НӨ? i НС у 
У 3 we 
о-н + OCH3 
ТМ 
9 | LT Mn 
©) 1.-H* Н,О4 rearrangement 
5----::Б---- St — 
2.H* 
OCH, бон; Pt | “СН, 
[e 
OCH, 
ү 
он T 
НО: t 
WE с» 1 
ИНЭЭ» С © 
Рһ CH Ph^ "eH. Ph^ “он, 
(Y) 
СНз 
(X) 
8. А,В 


АІ reducing sugars are muatrotating. Although (ІМ) is an с — hydroxy ketone and hence 
reducing but it can't mutarotate as it not a carbohydrate, can't form ring. In (II) the glycosidic 


linkage is in between two anomeric carbons and hence ring opening can’t occur, thus non — 
reducing as well as non — mutarotating. 


9. B, D 


In B and D compound after mixing undergoes H — bonding and hence boiling point will be raised 


and hence vapour pressure lowered. 


10. B, C 
Fact 
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11. 


А,В,С 


СН ERO = CH Redhot Fe tube 
3 = — Mc 


n - C,H,, 9:029: c] + АНА 
l \ + CHCl, LU CY 
2 
М М 


| 
Н 


D 
NH,NO, —2->N,0+H,O 
(А) 


(B) (0) 


NO +P, —>P,0,, +N, 
(D) 


C 

P,O,, - HCIO, —— CL,O, +H,PO, 
P,O,, + 6H,O —— 4H,PO, 

D 


If Ki, k2 and кз be the rate constants of the reaction along path I, Il and IIl respectively, then 
overall rate constant of consumption of A will be К; + К + Кз. So, 


86.625 min- — 999 _ 
k; +k, +k, 
or k, +k, +k, = 0.693 91107 min” 
86.625 
= 0:099 =4x10% ти! 
173.25 
k, 20993 _ 910° min” 
346.5 
^K, 28x10? - (442)x10? 2x10? min" 
-3 
distribution of C= “Ke — x100 = 2X2*10 до 
к, - 2k, +k, 10x10 
A 
-d[A] 

B= (ki Hk; +k)[A] 
=8x10°x0.25 2 2x10 mol L^ min” 
 d[B] d[c] а[р] 

dt dt dt 
=k [A] +2k, [A] +k [А] 
= (к, + 2k, +k, [A] 210x10? x0.25 = 2.5x 10 ?mol L" min”. 
C 
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kE, kE К.Е, 
E (overall) = ; * : T : 
k,+k,+k, k,+k,+k, k,+k, +k, 
-0.5х40-0.25х60-0.25х80 
= 55 kJ/mol 


SECTION - B 


(A> p, f, s) (B > р, r,s, t) (C> q, r) (D> р, г, s) 
3XeF, + 6H,O —— XeO, + 2Xe + 30, + 2HF 

P, +ЗОН” +3H,O——>PH, +3H,PO; 

В,Н, +6H,O——>2H,BO, +6H, 

B(OH), +2H,O—| B(OH), | «Н,О” 

3Br, + 3Na,CO, ——>5NaBr + NaBrO, + ЗСО, 


(A> р, s) (B> 4 1, p (C> p, S) (О а, r, t) 
Fact 


SECTION - C 


3 
238 1 239 -p 239 -p 239 
aad + N = U = Np == Ри 
2 
Effective no. of atoms of X = 4-4х 1 = 3.5 


Effective no. of atoms of = 4 – 1 = З 


Effective no. of atoms Z = 8 – 4 = 4 
Therefore, required answer = 3:4 = 
2 
6 
+ OH 
===: UH He CHO = — H4C—CH;—CH-CH-CHO 
9 сн, НО Chg 
H4O——6 ” H—CH—C—CH;CH ----> HgC—G—CHy—G—CHy—CH 
M 
О 
H4C —CHs T C2H5 
HC —— C i рев m ый em йа 
Ц 
9 сн, 0 НО сњ О 
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он 
Н,С--СН,-0-0 ” Н--СНт-0--Н,СН, > HC D ш 
О O 


OH Ó 
. OH 
H4C—CH5—6—H Н еш; > HC CHi ы 
9 CH, 9 ОН сн; О 
он 
" OH | 
нс —Сн,—с=0 ee > НС Сн, с cH CHO 
сн, Сн» CH3 ОН» 
4. 2 
>АП=пС,АТ 
1255-99 «c 310 
224 
C, = ue 5 cal 
10 
УС -C, =R >C, =7 cal 
Y= SE = а = 1.4 
С, 5 


The gas is thus diatomic 


6 
No. of eq. of NaOH that can be produced theoretically for 100% current efficiency = no of 
equivalents of NaCl decomposed = no of eq. of Cu deposited 
wt. of Cu 31.75 
— Eq. wt. of Си 63.5/2 — 


No. of eq. of NaOH produced experimentally = E 
“МхУ _ 1x60 - 0.06 
1000 1000 
2. % yield = = х 100 = 6% 
4 
Hoffmann’s mustard oil reaction is a test of 1° amine. 
Н-МН,-85-0-5--» ыз л 
NHR 
A |е 
RNCS + HgS + 2HCI 


(Alkyl isothiocyanote) 
smells like mustard oil 
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Mathematics PART - Ill 


SECTION-A 


2 туу" = з(у") 
> ЕЕ? = 3| Lax 
y y 


„х= Ау +А,у+А, 


а(АС 
3. ЧАС) = —bcosec Ө.соїӨ + asec Өїапө 


asec 0 


bcosec Ө 


B Ty С 
2 2 a 2 
3 3 3 3 
АС =? а эз аха = 
b3 a? 
3 
2 22 
сэ 
4. Let o,p,y,8 be the four roots 
Then a+B+y+5=4 and apyó = 1 
AM = GM 
ла=В=ү= ё 


з а= В=ү= = 1 
1x4 - 4x8 +ах? + 5х+1= (x – 1) 
а-6,0--4 


5, Let APB = а 
_ PA? +PB? - AB? 


cosa 
2PA.PB 
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= РА? + РВ? - АВ? = 2PAPBcosa < 2PA.PB (ascos < 1) 


= (РА -PB) < АВ? 

Thus the max value of |PA – PB| is AB 

This is possible only when P lies on AB but P lies on AB 

-. Pis the point of intersection of x + y = 2 and 2х + Зу + 1 = 0. 


6! Р 4 r 
~P+q+r=6 & а+2г = 5 
г. coeff = —5052 


7. tan30 – tan20 = tan20 – tan0 
sin(30-20)  sin(26-6) 
cos30cos20  cos20cos0 

=> sin0(2sinOsin20) = 0 
=> sind = О or sin20 = 0 


79 = пл, пє2 ог 20 = пл -0- T is not for possible as n is odd tané is not define. 


Hence Ө = пл, nez is the only solution. 


8. ғ“ AB =c, ВС =a, AC = b 


In AOBD 
A 


Coste = 
OB 
cosA =~ 
R 
x -RcosA 
= 5 cosA eae Е © =2R 
2sinA sinA sinB sinC 
x = 2 cot A xa tanA- 3. 
2 2x 
Similarly 
аве. 
2у 


Апа tanC = 2. 
2z 
Also tanA+tanB + tanC = tanA.tanB.tanC (when A+ В + C = л) 
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a b с abc 
=»-—+—+—= 

X у 2 4xy 
9. (А) 0<х< 1 
4 
tanx < cotx 


also In(sinx) <0 


(tan x)" Б (сої xr 


Ё т 
(B) in (02) 


cosecx > 1 


4" cos ecx < 5" cosec x 


(C) in (02) совх e (0,1) 


Incosx <0 
1-1 
also — > — 
2 3 
1 In(cosx) 1 In(cosx) 
ее < I 
275. 
10 "0 25m-3n 


л 7(5m – Зп)? + 5m? - Зп? = 0 
= 6m? - 7mn + 25? = 0 


2 n 
m=—norm=— 
3 2 


If m = 2/3n from (1) £=1/3n 
Ifman/2 ... l 2-n/2 

1х-1-2х1-3х2 7 47 
2.0050 = 


JP 42? eg (ty ez 4405 У2 


11. БәБас-4 -ХА +23 ab=4+2d(a+b+c) (abc are mutually L r) 
Let d=Aa+ub+ve 
Then da = db = dc = coso 
SÀ-p-v-cos0 


Also 4? +u’ +v? = 1= 3cos^0 or cos0 = — 
43 
"AR ы - 3 
-jatb+co+d =4+2.— 


B 
= 442.3 


12. end point of latus rectum P(1, 2) & Q(1, -2) 
A PAQ is isosceles right angled 
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-. slope of PA is — 1 
In equation y - 2 = - (x — 1) 


х+у-3=0 

similarly equation of line ОВ 

Х-у-3-0 

solving x + y — 3 = 0 with parabola у? = 4x 
(3-х) - 4x 

“xX=1,9 


2. co-ordinate of B & C are (9, -6) & (9, 6) respectively 
Area of trapezium 


1 
--х(12-4)х8 
5x (12+4) 
= 64 sq units 


13. let the circumcenter of trapezium be T(n, 0) 
Then PT = PB 


10-17 +4 = J(n-9)* +36 


orn=7 


radius /40 = 2410 


14.— 16 z = -a t Jo –1 
Case | when -1« a «1 
We get о2 < 1 


2--о:1іУ1-о2 


orx=-a>y*=1- х? 


or x? + y? = 1 
case Il a > 1 
о2-1»0 


z=-atva?-1 
or x =-a+tva*-1,y =0 
Roots are (-а + Vo? 1,0),( а — Na? 1,0) 


One root lies inside the unit circle and other will lies outside the unit circle 
Case ІІ where a is very large then 


z »-a - үа? -1 


--2о 


z=-at+va*-1 
Е 1 21 
-a - Ja? -1 2a 


SECTION - B 
1. total number of function = 3° = 729 
(a) total number of onto function = °C,1° + °C,2° + °C,3° 
=3-192+729 
= 540 
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(b) since Қа) = b; 
It means that ац, a», аҙ cannot be assigned images bi, b», b3 
Number of function = 23° = 216 
(c) number of invertible function = 0 
as function is not one — one 
(d) total many one function = 729 — 0 
- 729 


(a) sin ' sin(3x-10) 
= 9n-10 

(b) cos 'cos(4n - 10) 
= 41-10 


(c) tan" x «tan! 1-7 if x»0 
x 2 


=-—ifx<0 
_a~vn—-vn-1_ | 41-41-1 
ean n(n +1) De [сы 
2. ,vn-vn-1 2 Уп - Jn-1 
din п(п-1) deze 
= tan! Jn 
^2 


SECTION - C 


let each friend has n sons. 
2. 8 tickets can be distributed among 2n sons in ^C, ways. 
The number of ways distributing 3 tickets such that two tickets go to the sons of one and one 
tickets goes to sons of the other. 
= "С„х"С,+"С,х"С„=2х"С,х "С, 
г. probability that two tickets go to the sons of one and one tickets goes the sons of the other 
_2x"C,x"C, 
= EON 
6n* (n- 1) 3n 
» 2n(2n-1)(2n-2) 2(2п-1) 
But from question 
6 3n 


20 =4 
Hence total number of boys = 8. 


the equation of the tangents to the circle x? + y? = a? at P and the hyperbola x? — y? = a? at Q are 
x4my =av1+m? 


or x - my = av1- т? respectively 
Where y = mx is intersecting line through (2, 0) 
Let (h, k) be the point of intersection of these two lines 
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һе тк = ау1+ т? шеһ-тк-ауі-т? 

> (h+mK) -а? (1+m*) and (h - mK)* = a^(1- m*) 
= m? (K? -a?)+ 2mhK +h? - a? =0 

= m? (K? +a?) - 2mhK +h? - a? =0 

Elimination m from these two equation and we get 

= (а* +4y*)x? =a° 


3. “А-В-С-л 
Since е” - zi e P*9) - e Ё —e^g 
ө?А e^) аА) 
eA Le O9 е?в -ө(8:0) 
-g ^0) 6180) gc 
1 bc 
A=|-1 1d -1 
212303 
--4 
8 -Н4-4 
x-1 
4 ut — =t 
4 х+2 
5 ОР <НР 
ax +y? <3-х 
3 
огу? «-6| x -— 
d | j 
3 9 КЕ у? 
Area of region = | ч 
0 


= З sq unit 

1 

6. (x)= im (Sehen y 
noo, nxnx....xn 


logf(x) - lim (от +log= + log 


: 
= [logxdx - -1 
0 
1 
f(x)=e'=— 
(9-е:-1 
Hence e’f(x) = е? «1-е 


[e^t (x) | =[e]=2 
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FULL TEST – І 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Ѕесііоп-А (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries +8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and - 1 mark for wrong 
answer. 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 


Single Correct Choice Type 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


C 
1. In an adiabatic process where in pressure is increased by 5% if 2-3 then the volume 
decreases by about. 
(A) 2% (B) 2% (C) 4% (D) 2% 
9 3 4 
2. A sphere of mass m and radius R is kept on a rough wedge. The 
acceleration of wedge for the sphere to remain in equilibrium © 
with respect to wedge should be. 
2 3 о ҳа а 
А — B = 30 
(A) g 3 (B) g 2 
g 42 
С)-- р) qM 
(С) 8 (б) 9 3 
3. A solid sphere of mass m and radius R is lying on a rough 4 
horizontal plane. A constant force 4mg acts vertically at mg 


point P such that OP makes an angle 60° with horizontal. 
Find the minimum value of coefficient of friction so that 
sphere starts pure rolling. 


2 3 

A) = В) > 

(A) 5 (By 

4 5 

С) = р 

(© - D 
Space for Rough work 
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4. The fig below shows the plots of versus P for 


oxygen gas at two different temperature 


Read the following statements concerning the 
above curve. 

(i) the dotted line corresponds to the 'ideal' gas 
behavior 

(ii) T4 > T2 


(iii) the value of ы at the point where the curves 


meet on the y-axis is the same 

(iv) which of the following statement is true. 
A) (i) only 

(i) and (ii) 

All of these 

None of these 


( 
( 
( 
( 


ШТ212-12-2 


B 
C 
D 


5. A uniform rod of mass M and length L is kept on a horizontal surface. P 
The rod receives an impulse J at its lowest point, normal to its length 
as shown, then choose the correct statement. 


(A) The velocity of point P just after impact is 2 
M 1/2 


(В) The velocity of point Р just after impact is z 


2 
(C) Kinetic energy after impact is » 


2 
(D) Kinetic energy after impact is ЕЗ 


Space for Rough work 
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Which one of the figure gives the temperature dependence of density of water correctly 


(A) (B) 
Density(D) Density(D) 


Temperature Temperature 
(C) (D) 
Density(D) Density(D) 
эв- > 
Temperature Temperature 


In the given potentiometer circuit length of the wire AB is 3 m and 
resistance is R = 4.50. The length AC for no deflection in 
galvanometer is : 

(A)2m (B) 1.8m 

(C) dependent on r; (D) None of these 


A plane sinusoidal undiminished sound wave is travelling in +x direction in a gaseous medium. 
Excess pressure amplitude for any location is po. Wave speed in the medium is 360 ms”. At 
some moment, instantaneous values of excess pressure at positions (0,0,0) & (+1, +1, 0) are +p, 
and +ро/2. The frequency of wave is: 


(A) 60HZ (B) 120HZ (C) 604/2 HZ (D) 120V2 HZ. 


Space for Rough work 


борын 
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A point charge gq =50uC is located in the x — y plane at the point of position vector n = 2) +3] : 
What is the electric field at the point of position vector r = 8i -5| 


(A) 1200% (В) 4x10? - (C) 900% (D) 4500% 
m m m m 


A listener is at rest with respect to the source of sound. A wind starts blowing along the lime 
joining the source and the observer. Which of the following quantities do not change? 


(A) Wavelength (B) Frequency 
(C) Time period (D) Velocity of sound 
A point charge Q is located just above the centre of the flat face of hemisphere Q 


as shown in figure. The electric flux through the flat face and curved face of 
hemisphere are respectively 


Q -Q -Q Q 
A) (в) —, 

2e, 2є 2є„ 2є 

Q - -Q Q 
(С) = — (D) ее — 

EnS є, є, 
Find umin between disc апа floor for equilibrium Й 

1 1 f 
(А) 2 (B) = ^ 

2 3 Disc 
С) = D) — m, R 
(C) 3 (D) 4 (т, Н) 
In а carnival ride called the rotor, people stand on a ledge inside a зо 
large cylinder that rotates about a vertical axis. When it reaches a | 
high enough rotational speed, the ledge drops away. If radius be ap 
2 m and the period of rotation be 2 sec, then the minimum 
coefficient of friction for the people not to slide down is 
(A) 0.9 (B) 0.8 
(C) 0.6 (D) 0.5 

/ i 
Ledge 


Space for Rough work 
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The binding energy of 17С1%5 nucleus is 298 MeV. Find its atomic mass. The mass of hydrogen 
atom (4H) is 1.008143 amu and that of a neutron is 1.008986 amu. Given 1 amu = 931 MeV. 
(A) 148 (B) 298 (C) 340 (D) 348 


A frame made of thin homogeneous wire, is shown in figure. Assume that the number of 
successively embedded equilateral triangle with sides decreasing by half tends to infinity. The 
side AB has a resistance R,. The equivalent resistance between A and B is x. 


(A) x is infinite (B) x is zero (C) x = 2Ro (D) x = (ER, 


Consider the following reaction; 

Н-10--» ЗЫ оп 

The atomic masses of the nuclei are 

M(H) = 1.007825u, M(n') = 1.008665 и, M('C) = 13.00336 ц,М(75М) = 13.00574 и and 1 amu 


= 931 MeV. The kinetic energy of proton (ІН) required to initiate the reaction is 

(A) 1.99 MeV (B) 2.99 MeV (C) 3.99 MeV (D) 4.99 MeV 

The YDSE is made in a liquid. The 10" bright fringe in the liquid lies where the 6" dark fringe lies 
in vacuum. The refractive index of the liquid is approximately. 

(A) 1.81 (B) 1.54 (C) 1.67 (D) 1.20 


The time constant of charging of the circuit shown in the figure 


ара (B) 2RC 
3 ===б 
(С) 3RC (D) 3RC/2 L R 


E€ 
2 


Space for Rough work 
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19. 


20. 


21. 


22. 


A fly F is sitting on a glass slab A, 45 cm thick and of 
refractive index 3/2. The slab covers the top of a container B 


containing water [n z upto a height of 20 cm. The 


bottom of container is closed by a concave mirror 'C' of 
radius of curvature 40 cm. The position of final image formed 


by all refractions and reflection, assuming paraxial rays is 


) 
(B) 
(C) in the middle of glass slab 
(D) none of these 


Find the magnetic field at P due to the arrangement shown. 


Hi fa E 2uj 
(A) Ac ze (B) ond” 

Hol Hol d 
S J2nd (D) SUR JE 


A conducting loop of radius R is present in a uniform magnetic field 
B perpendicular to the plane of the ring. If radius R varies as a 
function of time Ч as R = Ro +t. The e.m.f induced in the loop is 

(A) 2x(R, +t)B 

(В) x(R, + t)B clockwise 

(С) 2x(R, +t)B anticlock wise 

(D) Zero. 


In the arrangement shown in given figure current from A to B is 
increasing in magnitude induced current in the loop will 

(A) have clockwise direction 

(B) have anticlockwise direction 

(C) be zero 

(D) oscillate between clockwise and anticlockwise 


Space for Rough work 


d 


B 
X X x 
x 
X x 
O s 
> r 
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24. 


25. 


26. 
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ME dE AP Li m A A d s 


Find the time-period of SHM of mass 'm'. 
3m От 
A) 2л,|-- B) 2x,/— 
(A) ток (B) nek (вк je 
3m т 
C) 2л,-- D) Эл, | 
RAK (D) 274 
m 
PL ЛАГ A 


There is a uniform magnetic field B normal to the xy plane. A conductor ABC has length АВ = 4, 
parallel to the x-axis and length ВС = /, parallel to y-axis. ABC moves in the xy plane with 
velocity V,i +V,j. The potential difference between A and С is proportional to. 

(A) V,4, +V, (В) V.: + V4, (С) V 6 - v. f£, (D) V4- V, 


A particle of mass ‘m’ was transferred from the centre of the base of a uniform hemisphere of 
mass M and radius R to infinity. The work performed by external agent in this process on the 
particle is 


е (59) OO, Stal OOT) 


A small coil of radius г is placed at the centre of a large coil of radius R, where R>>r. The coil are 
coplanar. The co-efficient of mutual inductance between the coils is 


oTr unr? unr? Tr 
Ay B) Seo С) © p) Ee 
(^) oR (B) OR (©) 2 (D) орг 


Space for Rough work 
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27. 


28. 


29. 


30. 


A cube of wood supporting 200 gm mass just floats in water (p = 19/cc). When the mass is 
removed, the cube rises by 2 cm. The volume of cube is 
(A) 1000 cc (B) 800 cc (C) 500 cc (D) none of these 


A charged particle goes undeflected in a region containing electric and magnetite fields. It is 
possible that: 


(A) ЕВ, УЕ (В) 
(C) V {|B but E is not parallel to В (D) 


E is parallel to B 

E || B but V is not parallel to E 

A particle of charge per unit mass a is released from origin with a velocity v = vj in а uniform 
magnetic field B = -В,К . If the particle passes through (о, y, о) then y is equal to. 

у 2у m 


(A) ва (В) = (sa (0) 5, 


о о о 


Spherical particles of pollen are shaken ир in water and allowed to settle. The depth of water is 2 
cm. What is the diameter of largest particles remaining in suspension one hour later? [The 


density of pollen = 1.8 x 10° kg m”, viscosity of water = 10? poise, р = 10° kg/m? & g = 10 ms*. 
Take appropriate assumptions] 


(A) 1.77 x 105 m (B) 3.54 x 10°m 


(C) 2.56 x 105 m (D) 1.28 x 105 m 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. n-factor for НСІ in reaction K,Cr,O; +HCl > KCl+ CrCl, + Cl, 
5 3 7 7 
A)= B) = С) = D) — 
(A) — (Б) - (0) = (бу 
2 СНз 
Br,/hv 
тг > Monobromoderivatives 
Тһе number of possible monobromo products is excluding stereo isomers - 
(A) 4 (B) 5 (C) 8 (D) 10 
3. The curve drawn below shows the variations of P as a function of M E T4 T 
2 
for a fixed mass and temp. of an ideal gas. It follows from the curve 25, ТЕ 
that 
(A) T, » T, » T, же 
(В) Т, >T, >T, 1 ий 
(C) 1,-1, =T, V 
(D) Nothing can be predicted about temp. 
| ; ар . 
4. For adiabatic expansion of a perfect gas P is 
dv dv dv dv 
A) — В)ү---- С) -y— D) -y* — 
(А) = (В) у. (С) ry 1056 ёс 
5. ЇГ ЕС, for a given reaction is negative which gives the correct relationship for the value of AG? 
and Keg? 


(A) AG? » 0, k,, <1 (B) AG? » 0, k,, » 1 (C) AG? <0,k,, » 1 (D) AG? « 0, k,, <1 


, "ед 5 "ед » Seq , Seq 


Space for Rough work 
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6. The solubility of AgBr in water апа in 0.01M CaBr», 0.01M KBr, and 0.05M AgNO; be S4, S2, S5 
and S, respectively, give the relation of solubilities. 
(А) S > S}, >S, >S; (В) S >5, >5,>5, (С) 5,>5,>5,>5, (D) S, >S, >S >S, 


7. Which of the following traids have approximately equal size? 
(A) Ма”, Мо, АР” (isoelectronic) (В) F~, Ne, О? (isoelectronic ) 
(C) Fe,Co,Ni (D) Мп“, Fe**,Cr (isoelectronic) 
8. Which of the following is zero overlapping which leads to non-bonding? 
(A) (B) eS > 
>- 7 
р, Ру 
(С) (О) АП 
2 
Px Px 
9. The resultant dipole moment u of two compound NOF and NOF is 1.81 D and 0.47D 


respectively. Which dipole moment do you predict? 

(А) 1.81 D for NOF апа 0.470 for МОЕ 

(B) 0.47 D for NO;F and 1.81 D for NOF 

(C) For both NO2Fand NOF, dipole moment (и) is 0.81D. 
(D) For both NOF and NOF. Dipole moment (ц) is 0.47D. 


10. A ao) +Zn-> B 
a £(C)—— PH, 
А (ea) +NH,Cl > Di) 


Find compound A which imparts golden yellow colour to the Bunsen flame. 
(A) NaOH (B) LiOH (C) KOH (D) RbOH 


Space for Rough work 
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11. Relative rate of reaction of following amine with methyl iodide is 
М. i | 
(А) (В) (С) 
(A)A>B>C (B)A>C>B (C)B>C>A (D)B>A>C 
12. The two compounds shown below are 


and 


(A) Diastereomer (B) Enantiomer (C) Epimer (D) None 
13. Which of the following would not rearrage to a more stable form? 
(A) (B) + 
г 
Ф 
(C) p Ж (б) + 
+ иг! 
14. Compare relative stability of following resonating structure 
O о О 
0) AN (ii) AN (iii) AN 
C C C 
| | [ 
N- 
(A) | > ЇЇ» II (B) II >1 > III (€) I 5 III» Il (D) I> III > I 


Space for Rough work 
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15. H,(1mole)/Pt 
А---------- 


Double bond equivalent (degree of unsaturation) of (A) is 
(A) 1 (B) 2 (С) З (0) 4 


16. 
a оыс, „д 


(A) Br (B) Br 
(C) СТ (б) Вг 
Br 
17. Iso-electric point of alanine is (рН = 6). At which pH, maximum concentration of zwitter ion of 
alanine will be present? 
(A) pH > 6 (B) pH <6 (C) pH = 6 (D) pH = 7 
18. What is the structure of L glucose? 
(A) CHO (B) CHO 
HO H H OH 
H OH HO H 
HO H H OH 
HO H H OH 
СН;-ОН СН,-ОН 
(C) CHO (D) None 
H OH 
HO H 
H OH 
HO H 
СН,-ОН 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20. 
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Which reactions are used for the preparation of the halogen acid? 
(A) KBr +H,SO, (conc.) > K,SO, + 2HBr (В) CaF, +H,SO, (conc) ^ Са(Н5О,), «НЕ 


(С) NaCI-- H,SO, (conc) ^ NaHSO, + HCI (D) 2KI+H,SO, (conc) > K,SO, + 2HI 


Which of the following orders regarding thermal stability of hydrides MH; of group 15 is correct? 


(A) NH, » PH, » AsH, (B) NH, « PH, « AsH, 
(C) NH, » PH, « AsH, (D) NH, « PH, » AsH, 
The formula of Azurite is 

(A) CuCO, -Cu(OH), (B) 2CuCO, -Cu(OH), 
(С) CuCO, -2Cu(Oh), (D) CuSO, -Cu(OH), 


In this sequence X, Y, Z are respectively 
X 


£N 


Cr yellow solution 
green solution 


Z 
Blue 
solution Y 


Acidified НО», Alkaline НО», Acidified НО» 
Alkaline НО», Acidified НО», Zn/HCI 
Acidified НО, Heat, alkaline H202 

Alkaline НО, Acidified Н:О:, on standing 


SES Vern m 


(A 
(B 
(C 
(D 


What will be the colour of the solution when Mn(OH); is treated with conc. НМОз and sodium 
bismuthate (or red lead or lead dioxide)? 
(A) yellow (B) Purple (C) Green (D) Blue 


In NaCl the centres of two nearest like charged ions are present at a distance of 


5 (в) 2 (C) КЕЙ (D) “2а 


(А) “5 2 р 
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25. Complexes given below shows 
c PPhs PhjP ы A 
PhP кз 
i d “м 5 ж 
Ж id P d “сі T d TN РРһз 
H3C Cl 
(A) Optical isomer (B) Co-ordinate isomerism 
(C) Geometrical isomerism (D) Bridge isomerism 
26. — TheC.FS.E of [Co(NH,), |Cl, is 
(A) -7.2A, (B) -0.4A, (C) -2.44, (D) -3.6A, 
27. In the extraction of copper, metal is formed in the Bessemer converter due to reaction. 
(A) Cu,s+ 2Cu,0 > 6Cu+ SO, (В) Cu,S > 2Cu+S 
(С) Fe+Cu,0 5 2Cu+FeO (D) 2Cu,0 > 4Cu+ O, 
28. Which of the following curve represents the Henry’s law? 
(A) (B) 
log P Ей log P 
log x log x 
(C) (D) 
log P log P 
log x log x 
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When two half-cells of electrode potential of E; and E» are combined to form a cell of electrode 
Ез, then (where п;, пг and пз are number of electrons exchanged in first, second and combined 
half cells): 


(A) E, =E, -E, (B) E, = "152% 
ns 
(C) E, БОРЫН (0) E, =E, +E, 


For a first order homogeneous gaseous reaction A — 2B+C then initial pressure was P; while 
total pressure after time t was P;. Then expression for rate constants К in terms Р, Р, and t is. 


2.303 2p, 2.303 2Р 
A) К = | i B) K= | i 
(A) zl | (В) раа 


(CO) К = шил 27 P | (О) None of these 
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Mathematics PART - 11 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


x 
1. If [x] denotes the integral part of x and m= aL ‚ N= least integral value of on МРЗ then 
1+х 2-sin3x 
(А) т=п (В) т> п (C) т+п= 0 (D) п"=0 
43 
2. If 1-cosx = > +a has по solution, then complete set of values of ais 
1 3 m 3 m 
A)|—, В) |---,4 С)|----. D) (4, 
(2 © (2-2.4) e$) (4s) 
а 2а За а 

3. Let ІР(а)-е” е” е”, е? where i= J-1 and P є №, then lim f n(x) is 

(A) 1 (B) -1 (C) i (D) -i 
4. sin fe -1) where z is non real and і--/-1 can be then angle of a triangle if 

(А) Re(z) =1 Im(z) = 2 (В) Ве(2)1, –1<1т(2) <1 

(С) Ве(2) + Im(z) - 0 (0) none of these 
5. ter gee IE. 25 et nes then 

5 65 325 2%-1 
(Ay S= 1008 ув (6 842239 Ves 
545 1088 545 1056 

6. If Ay, a2, аз... аго are A.Ms between 13 апа 67 then the maximum value of a4a2a3....a2o 15 

(A) (20)% (В) (40) (C) (60)% (0) (80) 
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If A =cos(cos x) +sin(cosx), then least and greatest value of A are 
(A) 0 and 2 (В) -1 and 1 (С) -У2 and V2 (D) 0 апа J/2 


If x =sin@|sin6| у = cos |cos6| , where St <0 <50n then 
(A) x y = 1 (B)x+y=-1 (C)x+y=1 (D) y-x=1 


Let n be a positive integer such that sin Z) «сов =) = vn then 
2n 2n 2 


(A)n=6 (В) п= 2 (C)n=1 (D)n=3,4,5 


Complete set of values of x in (0, x) satisfying 1+log, sinx +log, sin3x > 0 15 
“| ө ору) о 
3 4 33 2 3 2 3 


Let A = (x1, X2, Xa, X4, Xs}; B = (lys, Y2, Ууз, Ул, Ys} then the number of one-one mapping from A to B 
such that f(x,)#y,,i=1, 2, ... 5is 
(A) 40 (B) 44 (C) 6 (D) 24 


Coefficient of х'? in (1 + x + x? + xí)" is 
5 5 5 3 


(А) РЭ "Сы; "Cs. (B) > "Cs; (C) 2: "Ou (D) >. "Gur "Сы 
r=0 r=0 r=0 r=0 
n 3 2 zy d B а 
If two events А and B are such that P(A) = — P(B)- = and P(AnB)=— then P| —— | is 
10 5 2 AUB 
equal to 
1 1 1 2 
A) = B) — С) — D) = 
(A) 2 ( © ( Ea ( E 
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14. If (1+ ax bx*)' =а,+а,х +а„х° +... нах when a, b, ao, аі... ав є R such that ap + a; + аг + 0 
a а, а, 
апа ја, а, а, |=0 then 
а, а, а, 
Mas bse Basi ба iG asd dms (D) none of these 
4 8 4 32 3 
15. If A [aij], , where aij- lie 171 then A” is 
; —]1=] 
05 83 Ж $3 
(A) |, (в) |” ОРА (0)|~ ` 
— 0 — 0 тоо 0 — 
3 3 3 9 3 
16. Equation of the circle having centre at (3, -1) and cutting the intercept of length 6 unit on the line 
2x —5y + 18 = 0 is 
(A) х2 +y? бх + 2y – 18 = 0 (B) х2 + y? - 6x + 2y – 38 = 0 
(C) х2 + y? - 6x + 2y –28 = 0 (0) попе of these 
17. Minimum distance between the curve y? = 4x and x? + y? — 12x + 31 = 0 is equal to 
(А) 421 (В) 4/26 - V5 (C) 4/20 - V5 (D) v28 - V5 
18. ^ Locus of the mid point of the chords of the hyperbola x? — y? = а? that touch the parabola y? = дах 
is 
(A) х“(х-а)-у” (B) у“(х-а)-х: (С) x°(x-a)=y* (D) y*(x-a) =x? 
x? у? 
19. If the tangents from the point (A, 3) to the ellipse ГУЛ = 1 are at right angles then X is 
(A) +1 (B) +3 (C) +2 (D) none of these 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20. 


21. 


22. 
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25. 
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‚а, b, c e R — {0} exists and has non-zero values then 


(A) a, b, c are in AP (B) a, b, c are in GP (C) a, b, c are in HP (D) none of these 


Suppose f :R  R is а differentiable function and f(1) = 4 then the value of lim j Ёс 
(A) 8f'(1) (В) 4#(1) (C) 2Е(1) (0) Ғ(1) 
If f(x) =x+tanx and f is inverse of g then g'(x) is equal to 

1 1 1 1 


If the function f(x) = cos|x| — 2ax +b increases along the centre number scale, the range of value 
of a is given by 


(A)a<b (8) а-2 (Фах (D) a2 
The value оғ | 111095 (y is 
(x) -1 
(A) вес (x')«c (B) tan" (x*)«c (C) 20 (х) 4j (D) none of these 


. 2445+46“ -. (20) 
lim 


K = –1 is equal to 


2K 1 
(С) —— 
K+1 K+1 


(A) 2* (B) (D) none of these 


l= [е“ *dx equals to 


1 


(А) е? (B)e (C) 2e (D) 2e? 
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27. 


28. 


29. 


30. 


Area bounded by the curve y = sin! x , y-axis and у -сов х is equal to 


A) (2-- V2 ва unit (B) (2- J2)sq unit (C) (1-2 ва unit (D) (V2 -1)sq unit 


The solution of the differential equation oy tany = (e" secy.x) is equal to 
(A) xsiny =e” (x? - 2x -2)«c (B) x^siny = e' (x1) +е*+с 
(С) x'siny = e" (x -1) +е*+с (О) xsiny = e” (x? -2х-2)-с 
Value of (ах Бахс d| is always equal to 
(^) (a. d)| abc | (B) (ас) abc | (C) (ab)| abc | (D) none of these 


The equation of the plane passing through the points (2, -1, 0), (8, -4, 5) and parallel to the line 
2x = 3y = 4215 

(A) 125x – 90y – 792 = 340 (B) 32x -21y - 362 = 85 

(C) 73x + 61y – 222 = 85 (D) 29x -27y - 222 = 85 


Space for Rough work 
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со o 
т" o 
= 
N ч 
к o Z|«|o|o|lm«|[mionj|«i«im«|oim < оо а обо |< оо < а јао « «да 
~ 2 T 
= 
SNO ч 
“| È 
= | > 
— - 
Lu О 
> 
LLI Qo = 
І = о о о [о |< о о |< |а < о оо! < ооо |< о |< оја о < оо |< |< о |< 
o) = 
kbh- |Ш 
Ф = аг 
< ш< o 
г = 
Q3 
cL 
Lu 
Ф 
> О 
0 Фї«| Оо «Оо аа «| << о оо о ос о с о «| о |< о «| ш(о|О| ш| «| «| Оо ш 
> > 
ШЕ 
«t а. 
2 о Nos ю| ој | о|о|о \|со| ғ | шю | «ог | о | оо 
= ма ыы ы ымыыы ыы нын ыы ы ы ы Б fd fo od fd dd g 


“8102 '(peoueApy) заг ч! рәшепЬ әлец $ше1болд пу шо; sjuepnis Far Lid Aq pebbeq syuey ери гу 00S 
401 ul сос pue 002 401 ш 8Z ‘004 401 ul ge “syueY 194401 Дуд 81 9 91016 9 'Jeuoz 2 о} рәлпоәв әлец $шрелболд joouos рәјелбәјці / WOOISSe|D woy sjuepnis 3af' Lil 
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Physics PART -I 


SECTION - A 


1. For an adiabatic process PV" =k 
Here y = 3/2 and k = constant 


3 
PV? -k 


logP + Slogv =logk 


AV 100 БЕХ гэг 
4 
volume decreases by about 9% 
Т contact point E 0 
=> fug = Tie 
= В mg sin30° = R ma cos30? E 22 
: Ev 


>a- 
43 зох 72 


З. то =һ@ 
2 
Б? На = 2mg Р 


&f=ma=maR A 
10 10 

=> fÍ = —mg > —mg < uN 
7 g 7 gsu 


ME mg y 
7 7 4mg 


4. for ideal gas (i) and (iii) are correct 
= for same pressure and no. of mole 
PV, PV M V, 
« > < 
ntl, nt, 1, Т, 


= hs 
5. Conservation of linear momentum. 
Pe 
Hm 
C e. 
L/2 
J 
J 


J-M = М == 


A a €———— € M M € € M a t — M e A a — "n 
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Conservation of angular momentum 


about C 

L ML? 6.) 
4-- о->0- 

2 12 ML 


2 
= КЕ = m MV? = = 
2 2 М 


Initially increase іп temperature increases the density and after T = 4° C increase in temperature 
decreases the density 


Let £ is the length on potentiometer і = = =1A 


(1.5/)А =3 >t=2m 


= А = 6m = v=60HZ 


r= (8-2) «(-5-3) -10 
~ 93x10*x50x107 _9 41 
100 2 


Е 


0° 2 4500V /m 


ы f a Мв + Vo + V wind f 
V. V. +V 


sound + V source wind 


zT 


Place another identical hemisphere on given one, so that flat faces of two coincide. The total flux 


linked with cross- section of bottom half (lower hemisphere) is as charge enclosed by given 


€ 


hemisphere is zero. So flux linked with flat face of hemisphere is 


€ 


“1-1 ЮМ 
- 


N=mg + 200 ....f(ii) 
(T + А = 2mg А... (iii) 


=> 2f =2mg 
=>uN=mg 
Sin = 

3 
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13. 


18. 
19. 


20. 


21. 


ааа а жекен € a M ——— M M IPM n 7 
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рМ = umo*r = mg 


ээн--8--3--0506 
or T 


[17xm(,H')+18xm(,n')-M|x931 = 298 


X= (ER, 
3 


Required kinetic energy = [m(N) + m(n)- m(H) - m(C) |x931 MeV 
= 2.99 MeV 


Time constant will be 2RC 


For refraction at bottom of slab 


E юз рш V, = (+)40ст 
3V, 2(45) 
For mirror 

1 1 1 

= —+ => V,-(-)30cm 

-20 V, -60 
For refraction at bottom of glass slab 
қожа жете У, ЗАГ ан 
2V, 3(10) 4 
For refraction at upper surface of slab 

1 3/2 45 


= 0 => V, = (-) 5 em 


p= 
Алг 


Nel i 
55) 


ud f, ^ | EE 
ee S гәр 
A 2 2 


е- -dọ 
dt 


(cosa +cosp)x2 


cos0 +cos135) 


website: www,fiitjee.com 


AITS-FT-I-PCM (Sol)-JEE(Main)/16 


d((x R^)-B) 
dt 


zB. 2n 9P 
dt 


2nB(R, +t)-1 anticlock wire 


22. The current in wire AB, increase the flux through circular loop. Hence current in circular loop will 
be anticlockwise. 


23. “225, -4ky, 
LLSSS SSS SSS 


8 ку 


Yo 


227272777. 
Fo = Tension in the string 
Fo = 8ky2 
ЭР, 


у-су,-У, 8К 


24. С 


А D B 

V, = V,i+ Vy 

P.D = VBI 

P.D = along у- axis = УхВІ; 
P.D along x - axis = V,B.l 
Р.П along AC = У,В! + УВІ; 


25. Assume the hemisphere to be made of thin hemispherical layers. 
26. Co-efficient of mutual inductance = unn; лг? 
= ролге 
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27. 


28. 


29. 


30. 


2 
Hence M= vont 
2R 
7 200xg2 x! x2x1xg 
= х= 10ст 


z. V =x? = 1000ст? 


Electric field and magnetite field will be parallel and velocity will also parallel їо electric filed 


— All three are parallel 
Hence only electric force will act on it 


y = 2R = 2x e = 638 
qB а-В, 


2r°g 
<V, =£ %(а- 
T on | p) 


2x10? — 2x10 
3600 9x10? x10" 
—rz1.77x109?m 
20 = 2г= 3.54х10% т 


(1.8x10° –10°) 
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Chemistry PART - II 


SECTION - A 


K,Cr,O, +14HCl > 2KCl+ 2CrCI, + 3CI, + 7H,O 


n-factor of HCI = ЕД = 3 
14 


7 

СН;-Вг CH3 CH3 CH3 CH3 

Br 
Br 
(i) (ii) (ii) (iv) (v) 
Br 
Br 
PV =nRT 2 P - nRT/V 
PV’ = const > P yV* "dV + V'dP = 0 
dP dV 
Р у 

AG? = -0.059logk = -nFE2, ..k<1,AG>0 
[ar], -00%2 [Br], =0.01 [Ag |, =009 


Both Br & Ав” ions act as common ions, so larger the conc. of Br or Ад” more is the suppression 
of ionization of gBr 


Because shielding effect and increase in effective nuclear charge are cancelled 
Not lies in same plane 
NOF has lone pair while NOF has no lone pair 


Zn + NaOH(A) > Na;ZnO, +H, (B) 
NaOH + P, (C) ^ NaH;PO, «РН, 
NaOH - NH,CI > NaCl + МН, (D) + H,O 


Due to low electronegativity of N in compound C basic character decreases. Due to umbrella 
effect, A is least reactive. 


Non super imposable mirror Image 
Due to cyclopropyl unique stability. 
In (Il) negative charge present on O atom while positive on C. (1) is most stable due to neutral. 


Each ring contributes 1DBE. 
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16. Ring expansion will take place 
17. Aniline is МН, 
H4C—C—COOH 
| 
18. Facts. 


NaCl +H,SO, —*-»NaHSO, “НСІ 


— Craft process 
NaCl  NaHSO, —-—Na,SO, + НСІ 


20. Bond strength о thermal stability 


21. Fact. 


22. (X)2Cr°*+10OH -3H,0, -» 2CrO7- 
green yellow 
(Y)CrO? +2H,O, + 2H* ^ 2CrO, + ЗН,О 2 Cr,O, +7 / 20, +H,SO, — Cr, (SO,), + 3H,O 


[blue] 


23. Fact 
24. Fact 
25. (cis/trans) i.e. Geometrical 


26. Due to strong ligand t$, e? 


2g 79 


2T. Self reduction 


Cu, S + 2Cu,0 > 6Cu+ SO, 
28. P= Ky X 
logP = logK,, + logX 
29. Electraode potential is intensive property while gibb’s free energy is extensive 
30. 
A —— 2B + C 
Р, 0 0 Pressure at t=0 
P-P 2P P Pressure at any t 
GB =P +2P 
epee" 
K- 2.303, g B 
t P -P 
2.303 log Р, 2.303 ion 2P, 
t р _ Р, —Р, t ЗР, - P, 
| 2 
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Mathematics PART - III 
SECTION - A 
1. gei os Sms JN =0 
1+х 1+х 
1<2-віп3х <3 
Be АНЫ 
3 2-sin3x 
“.n=integral value of ————— = 
2 – ѕіпЗх 
nmn 
2. at the point sinx= 32 
p (25.3 
3 2 
3 v8 2л 
2 2 3 


inf, 1 
-. lim f, (т) = lim EN 


noo noo 


22192488 2Х-1-0,Х-1 
i 


sin” (== =sin"(y)=>-1<y<1 
i 


Re|z| =x =1,-1<Im(z)<1 


16 8r 


5 в-У 


ra (4r* +1) 


6 8r -2у 1 1 
гэ (2° - 2r 4 1)(2r? + 2r 1) m (2r? = Oy +1) 2r* +2г +1 


1 1 1 1 1 1 1 
+ +— +.. 
Ї 5 5 13 13 481 as) 


-211 1 | 
545 545 
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6. 13, a1, a2 .... Ағ, 67 are in АР 
13-67 
2 


ла, +а,....+а,, = 20 )=800 


AM > GM 
 а+а„+а,....+а„ 
E 20 
Maximum value is (40). 


7. Ч соц вэ кооз + sin(cosx)[ sec 51 


- 48 [eos [coss - | 


= -1< ens совх- 2) <1 
4 
—\/2<А<./2 


8. St <0 <50n 


Le are 
2 


x = —sin* Ө, cosy = cos? 0 
y-x=1 


4 2 242 
43 
n=6, pp 


10. sinx > 0 & sin38x » 0 
log, (2sinxsin3x) > 0 
— 2sinx.sin3x 2 1 
Зх є(0,л) u (27,37) 


ШЕ 

хє|0,— |u| — ‚л 

3 3 

for 2sinxsin3x > 1 

2sin* x (3 - 4sin* x) > 1 

8sin* x -6sin? x -1« 0 

= (2sin? x - 1)(4sin* x -1) « 0 
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(s 3| | 5) | Ji | 3 
=> | sinx – — || sin x + — || sinx - — |біпх--|<0 
2 V2 2 2 
1 : 1 
—<sinx < — 
2 2 
E d E =| 
Lels; SNI А 
34 3 4 
2n Зл 
finally x e| —,— 
з 4 


11. Required no = 41-2-2-2) 
2! 3! 4! 5! 


12 kod =) 
2 6 24 120 


= 60-20+5-1=44 


12. (1+x+x x) = [(1+х)(1+°)] 
=(1+х) (1+ х2)" 
ДАЛА АЛА Got" ese) 
Coefficient of х” 


= ("С x "C,)+("C, x "C,) + (^C, x "C, )+...+("C, x "Cy ) + ("Cy x "C, ) + ("Cy x °С.) 


5 
= У; "Cs "Cs 


r=0 


з= ые 
АОВ P(AUB) Р(АЧВ) 
Now P(A mB) =PA-P(AnB) 
= P(AnB) - P(A)- P(A^B) 

1 


pog e s 
4 


14. Putting x = 0, ao = 1 
Differentiate both side and putting x = 0 we get a; = 4a 
Differentiate again and putting x = 0 


а, = ба? + 4b 
A=-(aj +a} +a}-3a,a,a,) “ а, +a +a, #0 
1= 4а = ба? + 4b 
хоор 
4 32 
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15. ан = 0, a12 = З, ару = З, ар = 0 


0 3 
A= |A|=9 
з 0 
1 
Eb М 9 3 
9|-3 0 ME 


Фо | 


16 +5 +181 
16. CD = —————— = 429 
44-25 


AD =3 
> СА? =9+29 = 38 


Equation of circle is (х-3) +(y+1) =38 


17 shortest distance will take place along the common normal 
Equation of normal for y? = 4ax at (аг, 2at) 


у = –іх+і+ 


If it passes through (6, 0) then 
Г-5:-0 
t-0t- +5 


= A(5,2V5), С = (5,-2/5) 


РА =PC = 4/1+20 = J21; OP =6 
Minimum distance = (421-45) units 


18. Let the mid point of chord be P(h, К); its equation will be 


xh —yK = h?_ К? 
He. K?-h? 
y=—X+ 
K K 


a 
It should be same as y = тх + — 
m 


h а K^-nm 
—m--— and—= 
K m K 

2 _ p2 
TN: ш = К?а = K?h.n? 
K K 


>h? = К? (h -а) 
Locus is х? = y*(x – а) 


19. equation of tangents is SS; = Т? 


2 2 2 2 
+y 1 : 42 ШЕ ees 1 
9 4 9 4 9 4 


Right angle a + b = 0 
Solve it get л = + 2 
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20. 


21. 


22 


23. 


24. 


25. 


> limx 


x go ЭШ біп хе 
ху х? 


The value of limit is non-zero only 
a+b-c=0 


х 
i 
о 
e 
E 
ух 
о 


тэг 

lim | —— 

xo1 Х-1 

.. 2f (x)xf'(x) ; 
im 7 = 2 (1) (1) 
= 8f'(1) 

y = f(x) 

х= (у) 

f(x) =x+tanx 
y=f'(y)+tan'f'(y) 
y =g(y)+tan(g(y)) 


x = g(x) + tan(g(x)) 
Differentiate 
1=9'(x)+sec* g(x).g'(x) 

1 1 


. b 
E =) 
a+b-c X 


| 


g'(x) = 


 T+se0(9(x)) 2+ (g(x) х) 


f(x) = cos|x|- 2ax +b 
-С05х-2ах-р 
Р(х) = –ѕіпх – 2а 
Р(х) 20 
—sinx – 2а > 0 

1 


а<-— 
2 


Let x*=t 
xlogx =logt 


(logx +1)dx = lat 
t(1+logx)dx = dt 


| +26 4 3K эл) 
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26. 


27. 


28. 


29. 


30. 


noo n n 
| 
2* [хах = 2 X 28 
т K+1 K+1 
Qu E 
| =2|—— vx dx 
LENT 


a 
a 


4 2 
Area = [sin ydy + [cosy dy 
0 х 


= -[cosy]: + [siny] 
4 
gu 5 =(2 V2)sq unit 
dy 


xcosy , +siny axe 
X 


=> xcosydy + sin ydx = x^e*dx 
d(x.siny) = x*e%dx 

xsiny = x^ e* -2|xe'dx 

= x*e* - 2xe* + 2e* «c 


xsiny =e* (x? -2x«2)«c 


letthe plane ax + бу +cz=1 4 here 


When ба + 4b + Зс = 0 
2а-0-1 
За — 4b + 5c = 1 

29 -27 -22 
a=—,b= No 

85 85 85 
29x -27y - 222 = 85 
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| JEE (Advanced)-2016 
| FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 

. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

. Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 


Ranks bagged by FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Name of the Candidate 21211111 ЇЇ IL JL LLLI 
LEE TEE E JE EE E TEE E JL ЇЇ 


FIITJEE Students From Classroom / Integrated School Programs have secured to 2 Zonal, 6 State & 18 City Topper Ranks. 33 in Top 100, 78 in Top 200 and 205 in Top 500 AII India 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Аг=18, K =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


Which of the following is the most accurate instrument for measuring length? 

(A) vernier calipers having 20 divisions on the sliding scale which coincide with 19 divisions on 
the main millimeter scale 

(B) a screw gauge having pitch 1 mm and 50 divisions on the circular scale 

(C) a vernier scale of least count 0.01 mm 

(D) a screw gauge of least count 0.001 mm 


A block of mass m is placed on a wedge of mass 2m which rests on a rough 
horizontal surface. There is no friction between the block and the wedge. The 
minimum coefficient of friction between the wedge and the ground so that the 
wedge does not move is 


(A) 0.167 (B) 0.20 
(C) 0.23 (D) 0.33 


A small ball thrown with an initial velocity u directed at an angle 0 = 37° above the horizontal 
collides inelastically (e = 1/4) with a vertical massive wall moving with a uniform horizontal 
velocity u/5 towards ball. After collision with the wall, the ball returns to the point from where it 
was thrown. Neglect friction between ball and wall. The time t from beginning of motion of the ball 
till the moment of its impact with the wall is (tan37? = 3/4) 


5g 25g 
54u (р) 54 
125g 25g 


Space for Rough work 
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4. A cube of side /and mass M is placed on rough horizontal surface and the friction is sufficient so 
that it will not move, if a constant force F = Mg is applied horizontally /4 above the surface. Then 
the torque due to normal force about center of the cube is equal to 


Ма! Mgl 
A) -2- В) —— 
(А) 7 B= 
(C) == (О) zero 
5. A particle of charge g and mass т is projected with a velocity vo 
towards a circular region having uniform magnetic field B Magnetic field 
perpendicular and into the plane of paper from point Р ав shown x Xx 
in the figure. R is the radius and О is the centre of the circular x XX 
region. If the line OP makes an angle 0 with the direction of vo о NK& х 
then the value of vo so that particle passes through O is qu cp 
BR BR 
(A) -2--- 2 
msin Ө 2msin Ө 
24ВК 3qBR 
T (р) --- 
тїп Ө 2msin Ө 


А ray of light from a liquid (4 = Уз) is incident on a system of two Liquid 


29 


right angled prism of refractive indices J3 and -/2 as shown. 


The ray suffers zero deviation when emerges into air from CD. B C 
The angle of incidence / 15 

(A) 45? (B) 35? 

(C) 20? (D) 10? 


Space for Rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. Two blocks A and B each of mass ; kg is connected B A pate 
by a massless inextensible string and kept on ш- 0.2 ш- 0.2 
horizontal surface. Coefficient of friction between block ш- 0.2 us= 0.4 
and surface is shown іп figure. A force F =kt (where 
К = 1 N/s and t is time in second) applied on A. Then 
(g = 10 m/s?) 

(A) work done by friction force on block B is zero in time interval t= 0 to t= 3s. 
(B) work done by friction force on block A is zero in time interval t= 0 to t= 3s. 
(C) work done by tension on B is also zero in time interval f= 0 to t= 3s. 
(D) speed of blocks at t= 10s is 27.5 m/s. 
8. A particle starts SHM at time + =0. Its amplitude is А and angular frequency is о. At time t =Oits 


kinetic energy is 5, where E is total energy. Assuming potential energy to be zero at mean 


position, the displacement-time equation of the particle can be written as 


(A) v= Avos{ on +2) (B) x= Asin{ or+ Z] 
©)х= Asin(or-2E (D) x= Ae [or 
9. А AygF capacitor is given 20uCcharge and is connected with an uncharged capacitor of 


capacitance 2uF as shown in figure. When switch S is closed. 


(A) charged flown through the battery is ОС 


P оис = 
(В) charge flown through the battery is ae ца 
2 de 


(C) work done by the battery is zu 


(D) work done by the battery is EX 


Space for Rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


A massive disc of radius R is mounted on а light axle with the axle held horizontal, the disc is made to 
spin with angular speed оо. It is then lowered gently on to a level table and released as soon as its rim 
makes contact with the table top. The disc begins to move along the table, skidding and picking up speed 
as it goes. 


10. 


If ux is the coefficient of kinetic friction between the rim of the disc and table top, disc will continue 
to skid for a time 


(A) Ro (B) Ro 
3,8 29,8 
(с) Ra, (D) 3Ко, 
88 HS 


If initial kinetic energy of the disc is К, then the kinetic energy of the disc after it stars pure rolling 
will be 


2 1 
(A) a (B) 25 

1 3 
(С) 25 (D) rad 


Space for Rough work 
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Paragraph for Question Nos. 12 and 14 


A uniform ring of mass m and radius R can rotate freely about an axis passing -5 
through centre C and perpendicular to plane of paper. Half of ring is positively | 
charge and other half is negatively charge. Uniform electric field Ey is switched on 
along —ve x-axis (Axis are shown in figure) 

[magnitude of charge density A] 


12. The dipole moment of ring is 
(A) 2 AFF (B) 4 X Ff 
(C) 2 mR? (D) 4 x AF? 
13. The equilibrium of ring is 
(A) stable (B) unstable 
(C) neutral (D) can't say 
14. If ring is slightly disturb from given position, find the angular speed of ring when it rotate by 7/2. 
(A) 2,229 (ёр © 
т т 
AE 
(C) шиг (D) none 
m 


Space for Rough work 
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SECTION - B 


(Matrix-Match Type) 

This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A – p, sand t; B-qandr; C — p and q; апар – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


ee 
(Ы ФӨСС 


00000 
(5 () (D 0 (9 


е с “ > 


1. Three sound sources of same frequency Ғаге arranged as shown in figure. 52 moves towards left 


: : : : 2 
with speed ын $5 moves оп a circular path of radius R with constant speed кы and S; performs 
n n 


S.H.M. with frequency 2600 87 and amplitude 1 cm. (n > 12 and vis speed of sound) 
пл 
lec 2, ос 
__ шы «——e? 
ӛз 
Column | Column Il 

(A) | Beat frequency heard by S; may be (p) f 

n 
(B) | Beat frequency heard by 5, may be (q) 2f 
n+l 
(С) | Beat frequency heard by 5з тау be (r) zero 
(D) | Change in the wave length of wave emitted by (s) ЭР 
$5 and observed by S тау be ni 

(t) 


Space for Rough work 
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2. Match the following: 
Column | Column Il 
(A) | The voltage applied to X-ray tube is increased. (p) | Average K.E. of the electrons 
decreases 
(B) | In photo electric effect work function of the (q) | Average K.E. of the electrons 
target is increased. increases 
(C) | Stopping potential decreased by (r) Cut off wavelength decreases 
(D) ! Wavelength of K, , X-ray increased by (s) | Atomic number of target 
material decreases 
(t) 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. A particle starts moving with velocity 10 m/s in a straight line under ап 
acceleration varying linearly with time. Its velocity time graph is as shown 
in figure. Its velocity is maximum at t = 3 sec. Find the time (in sec) when 
the particle stops (tan 37° = 34) 


2. A block of mass 1 kg start moving at t= 0 with 
speed 2 m/s on rough horizontal surface with 
coefficient of friction 0.2. A horizontal force Fis , Ша ome 
applied in the direction of velocity which varies ц-02 
with time shown in figure (B). Find the speed (in 
m/s) of particle at t= 3 s (g = 10 m/s?). Figure (a) Figure 


Space for Rough work 
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3. One end of a massless rope, which passes over a massless and 
frictionless pulley P is tied to a hook C while the other end is free. 
Maximum tension that the rope can bear is 360 N with what value of 
minimum safe acceleration (in ms ^) can a monkey of 60 kg move 
down on the rope 


4. Two sources of emf 6V and internal resistance 3Q and 2Q are connected j^ (8 
to an external resistance R as shown. ЇЇ potential difference across | р 
battery Ais zero, then find the value of Н (in ohm) 


5. Two radioactive elements F and S disintegrate as 


Е-->Рғоа;2,-45х107 years "! 


5-->0-);2;-3х107 years "! 


Starting with number of atoms of Rand Sin the ratio of 2 : 1, find the ratio after the lapse of three 
half lives of Н........ 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


The formula of the following chain silicate (pyroxene) can be 
represented as 


(А) (Si,O,)* (B) (SiO, )7- 
(C) (SiO, у" (D) (SiO, )?"- 


Which of the following equations must be used for the exact calculation of [H*] of an aqueous НСІ 
solution at any concentration С. [K, 210 ^ M^] 


(A) [H] = Cci (B) [a+] =C TK. 


Which of the following salts give different result by the action of heat? 

(A) Li2COs and CaCO; (B) NaHCO; and KHCO; 

(C) Hydrated MgCl? and hydrated Маг5О, (D) 50: and MgSO, 

А Н ££" 53B+C is а first order reaction. If A is strong mono protic acid and В is strong 
diprotic acid and reaction kinetic is studied by using a standard solution of NaOH required to 
neutralise reaction mixture at different instants of time. When initially we had taken same 
concentration of A in each case. 

Now it was observer that volume required after 971 sec was double that required initially, then the 
half life of reaction is: 

(A) 485 sec (B) 1942 sec 

(C) 3010 sec (D) 971 sec 


Space for Rough work 
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мш the following conjugated diketo compounds: 


oot 


I 
II 
Which of reduction potential the following is the correct аы order of Е° values: 
(A) І>П>Ш (B) Ш>1>1 


(C) 1 5 III » II (D) І>1>Ш 


Md and B, both were treated with NaOH , producing a single compound C: 
3 СН, ^s сн; 
+ — 9 25 C.Compound(C)is : 
OH OH 
| (B) 


Ї О 
Q Ё 


О (D) 


Space for Rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


T. 


For the reaction NH, (в), (в) «ан, (g). If Kp of the above reaction is 78.1 at 400°C 


which is not correct: 
-1/2 

ЗЗР 

4 


р 


(A) At pressure Р degree of dissociation of NH, is Б 


(В) K, =1.413mol/¢ 


(C) If we increase pressure it will decrease К 
(D) If we increase P by bringing piston down , then, degree of dissociationa will decrease 


The correct statement(s) about solvent effect is/are 
(A) Decreasing solvent polarity causes a large increase in the rate of the 5, attack by ammonia 


on an alkyl halide R-X - NH, ——э КМН,+Х 
(В) Increasing solvent polarity causes a large decrease іп the rate of the S, attack by hydroxide 


ion on trimethyl sulphonium ion. 
HO + (CH,),S° ——oCH,0H +(CH,),S 


Trimethyl sulphonium ion DMS 


(C) Increasing solvent polarity causes a small decrease іп the rate of the S. attack by trimethyl 
amine on trimethyl sulphonium ion 


(CH,), N+(CH,), S — > CH, N(CH,), +(СН,), < 
(D) All are incorrect. 
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9. 20 mL of KOH solution was titrated with 0.20 mol L” HSO; solution in a conductively cell. The 
data obtained were plotted to give the graph shown below: 


100-- 


80-1 
60— 


40-11 
20 | 


Relative conductivity 


0 
0 15 | 45 
Volume of acid added (mL) 
The concentration of the KOH solution was: 
(A) 0.30 mol L” (В) 0.15 mol L” 
(C) 0.12 mol L^ (D) 0.075 mol L^ 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


The Ellingham diagram for the reduction of haematite and that of cuprous oxide given below; 


4Cu+ Oo -» 2Cu90 


260 405.4260 


Fe + 305 > 2Ғе2Оз 


AG? (kJmol) of O(g) 
1 


2C + O9 э 2CO 


500K  1073K | TemperatureinK 
On the basis of the above plot, answer the following two questions: 
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10. Choose the incorrect statement 
(A) Above 1073 K carbon can reduce Fe;Os 
(B) Below 1073 К АС? of the reaction given below is negative 


Ее,О,(5) -3CO(s) — 2Fe(s) * 3CO,(g) 


(C) Below 1073 K AG? of formation of СО: from CO is more negative than AG? of formation of 
Ғе:Оз. 
(D) Above 1073 КАС? for the formation of CO is less negative than that of FesO3. 


11. The incorrect statement amongst the following is 
(А) The АС? of the formation of СО,(0) will remains almost independent of temperature because 
of AS? of the reaction being almost equal to zero. 
(B) The reaction: 2C(s) + Os(g) — 2CO(g) is most suitable at temperature above 1073 К. 
(C) It is difficult to reduce СисО to the metal by heating with coke as compared to РегОз. 
(D) Reduction with carbon at high temperature is not preferred due to carbide formation. 


Paragraph for Question Nos. 12 and 14 


Dolacaine, a local anesthetic, is a compound with molecular formula, C,,H,,O,N,. It is insoluble in water 
and dilute NaOH, but soluble in dil. НСІ. Upon treatment with NaNO, and НСІ and then with £ -naphthol, 
a highly coloured solid is formed. When Novocaine is boiled with aqueous NaOH , it slowly dissolves. 
The alkaline solution is shaken with ether and layers are separated. 

Acidification of the aqueous layer causes the precipitation of white solid 'A'; continued addition of acid 
causes ‘A’ to redissolve. Upon isolation ‘A’ is found to have melting point of 185 -186? C and the formula 
C,H,O,N: 

Evaporation of ether layer leaves a liquid ‘B’ of formula C,H,,ON. with acetic anhydride gives 
С,С,Н,,О,МХ which is insoluble in water and dilute bases, but soluble in dilute НСІ. 

‘B’ is found to be identical to the compound formed by the action of diethylamine on ethylene oxide. 


12. When compound 'B' is treated with p — nitrobenzoyl chloride followed by moderate reduction with 
Ni/H,; the compound formed is: 


(A) | 
we S Eoo. 
(B) 0 
--/ \—t—o СН,СН,М(СН,СН;); 
1 
саг 
(D) 
v Soon 
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NaNO, , HCl B -naphthol 


13. Dolacaine > > Product 
(A) 0, ,ОСН,СН,МСН,СНэ)» 


(B) О 


2 | 
М--М 0---0ОСН,СНАМ(СН:0ОНа)э 
i 
% OH 
a WX) Фон (CH5CH3)2 


маг (CH5CH3); 
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14. Compound B is having: 


(A) 3° amine (B) ether group 
(C) acid group (D) nitro group 
SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given r s t 


Р 4 
іп two columns, which һауе to be matched. Тһе statements іп Column I are 
labelled A, B, С and D, while the statements in Column Il are labelled p, q, r, A (Р) (4) ©) © 
s and t. Any given statement in Column I can have correct matching with д 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles Q © © (9 Q 
corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө OO 
illustrated in the following example: 
If the correct matches аге А –р, s and t; B -qand r; C-pandq;andD-s P (Р) (4) ©) OO 
and t; then the correct darkening of bubbles will look like the following: 
1. | Uselog1.8 = 0.26, ka of formic acid =1.8x10* for acetic acid =1.8х10°, Ka of NH3 =1.8x10° Ка, 


of H2S = 107 and Ka, of H,S =10™] 
Match the entries of column — II for which the equality or inequality given in the column — 115 valid: 


Column -1 Column - Il 
(A) | 10^ M НСІ solution» 0.1M H,S solution (p) | о, (degree of dissociation of 
water) 
(B) | CH,COOH solution at pH equal to (q) D 
4.74 = NH,OH solution at pH equal to 9.26 
(C) | 01м CH,COOH solution =1.0M HCOOH (г) | Eroe (degree of dissociation 


solution of weak electrolytes) 
(D) | олм of a weak acid HA| К. -107 | solution (s) | pH 


«0.01M of a weak acid HA, | K, -107 | 
solution 


(t) | Essentially acidic solution 
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2. Matrix type the following questions: 
Column - | (Cell) 


Column - II (EMF or Electrode 


potential) 
(А) | Hydrogen electrode, reduction potential, set ир | (p) | 1.24V 
in 1.0 M KCl, pH» = 1 atm 
(B) | Pr(H, at latm) |H' (pH =2) (9) | -0.414V 
(С) | Hg |не,СІ, |сг (0.14) |cr (0.01M) |Р(сі,)| (д | 0.118 V 


(E =1.1V) 


(0) | Reduction potential: AgI (aq) saturated | Ag (s) | 0.327V 
= 0.8 V, Kspof AgI = 1074) 


о 
Ав" /Ав 


(t) | Metal-metal insoluble salt 
electrode 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Sulphide ion react with  Na»;[Fe(NO)(CN);] to form a purple coloured compound 
Na,[Fe(CN);NOS]. In this reaction the change in oxidation state of iron is? 


2. Gold number of starch is 25. The amount of 0.3125xa gm of starch is required to prevent 
coagulation of 100 ml of gold sol adding 10 ml of 10% NaCl solution? Value of a is......... 


3. Dimethyl gloyoxime is added to aqueous solution of nickel chloride, made alkaline, by adding 
NH,OH solution, a brilliant red ppt is obtained. The number of Мі-М bonds іп red ppt 
IS: ovens ? 
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A coordination compound has empirical formula PdF,. What is oxidation number of central atom? 


Comprehension – (Question No. 5) 


The cell given below consists of three compartments separated by porous barriers. The first contains a 
cobalt electrode in 5 L of 0.1 M Co(NO3);; the second contains 5 L of 0.1 M КМО»; the third contains а 
silver electrode in 5 L of 0.1 M AgNO3. Assume that the current within in the cell is carried equally by the 
positive and negative ions(does not depend on the size) if there is a passage of 0.1 mole of electrons. 


Co Ag 


Еола, --028 V 
=0.8 V 


Ав" /Ag 


5. The concentrations of Co^* in the second compartment is miu then the x will be: 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


sin! x-tan ! x 


1. O is equal to 
1 1 
A) — B) — 
(A) Р (В) 5 
1 
C)2 D) -- 
(C) (D) -7 
2. Area of the region bounded by the curve yeu the tangent at P25) and the line x=1 is 
X 
4 3 
A) —- n2 B) ——+п3 
(A) с+т (B) 7n 
(C) -3+00 (0) 25 
2 ced 
3. Solution of the differential equation SON y oro is 
ах x!'-2x y 
2 
(A) vy += (в) Xy +> =e 
y y 
2 2 
(С) Lx =c (D) xy! -—-c 
y y 
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4. Angle between a &b is T | 2-2, |Ь|Е3. Length of longer diagonal of the parallelogram 
having adjacent sides represented by 5a -2b and а-3р is 
(A) 4/593 (B) /26 
(C) 15 (D) none of these 
5. A number is selected at random from the set of natural numbers. The probability that the sum of 
the digits of its square is 39 is 
1 
A) = B) 0 
(A) т (В) 
1 1 
C) — D) — 
(C) 0 (0) 5 
6. А+В= 23 cos A+cos В = 1; value of | сов A—cos B | is 
1 2 
A) - B) | 
(А) 3 (B) я 
3 1 
C) [= р) = 
(с) 45 (0) 5 


Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


200 


7. If k denotes the remainder on dividing Yr! by n then (k, n) can be 
г=1 
(А) (5, 14) (В) (1, 3) 
(С) (3, 10) (0) (3, 15) 
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1 0 
8. The square roots of the matrix k | аге 


-1 0 1 0 
(A) 4% | (В) | M 

1 0 1 1 
(C) К 1 (0) P | 


9. Range of the function f(x) = xi contains 
-|Х 
(А) 10,1) (В) 1,2) 
(С) (1,2) (0) (2,ф) 


Comprehension Туре 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


а, b, c, dis an A.P. with integer terms and d 2a? +b? +c’. 


10. The common difference is 
(A) 1 (B) 2 
(С) 3 (D) none 
11. The value of a+2b+3c+4d is 
(A) 0 (B) 10 
(C) 100 (D) none of these 


Paragraph for Question Nos. 12 and 14 
f(x) =sin 27x+{x}:x €[0,10]. 


12. Number of points where f achieves local maximum is 
(A) 10 (B) 11 
(C) 20 (D) none of these 
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13. Number of roots of f(x) = 0 in (0, 10) is 


(A) 20 (B) 30 

(C) 31 (D) none of these 
14. Number of points where f achieves local minima is 

(A) 10 (B) 11 

(C) 15 (D) none of these 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


SECTION - B 
(Matrix-Match Type) 


illustrated in the following example: 


If the correct matches are A – p, sand t; B-qandr; C — рапа q; andD-s 
and t; then the correct darkening of bubbles will look like the following: 


r S t 


OIOIGIO 
ОООО 
Д 900 
ООО 1 


е с “ > 


1. Match the following column: 
Column | Column Il 

(А) | Length of side of equilateral triangle with vertex at | (р) | 18,3 
origin and inscribed in the parabola y^ = 12х is 

(B) | Length of chord through origin of parabola y? =12x (9) | 2443 
and having slope 1 unit is 

(С) | Length of normal chord of the parabola | (r) | 7/5 
y^ «12x subtending a right angle at focus is 

(D) | Length of normal chord of the parabola y? =12x (s) | 12/2 
subtending a right angle at the vertex is 

(t | 15,5 
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2. Consider the family of lines ax+by+c=0 where 4a? +96? -c° +12ab = 0. Let ‘p’ denote distance 
of R(6, 8) from the line ax -- by - c =0 
Match the following columns: 


Column | (value of p) Column II (No. of lines) 
(A) дт (p) | 1 
(B) | p 22/413 (а) | 2 
(С) | р-4185 () [3 
(D) | Б-480 (s) | 4 
t |5 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Number of points of discontinuity of the function f(x) = be +1] -x€[1,3] is 


2. A tangent to ellipse x^ +4y* =4 meets the ellipse x^ -2y? =6 at P and Q. Tangents at P and Q 


are inclined at an angle e The value of kis 


3. If n^ -96:n є М, is square of an integer then number of possible values of n is 
4. If 2cos 0 +sin 0 =1, then maximum value of 7cos@+6sin@ is 
5. In AABC, ZA- , ZB= а If c? = ка? +b’ then value of k’is 
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FIIT) EE 


JEE(Advanced)-2016 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST-II 
(Paper-1) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 


оомо | Оо) Rom 


o 
> 


- 
-— 


го 
“ЖЕЛЕ 


14. C A 


(А) > p, д, г, S, 
(В) > p, q,r, 5, 
(С) > p, q,r, S, 
(D)>r 


(A) > p, 9, г, 5,1, 
(B) > p. г, 

(C) > rt 

(0) >р, 9, 5,1 


(А) > 9, 
(B) > s, 
(C) >t, 
(D) эр 


(А)-» 9, г, 
(В) эр, г, 
(С) эр, г, 
(0) э ѕ 


(А) >а, 
(B) > г, 
(С) 2 р, t, 
(D) s,t 


(А) >r, 
(B) > s, 
(C) > p, 
(D) >q 


AJOIN 


a; kh Боо 


оо ь|мо| о 
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Chemistry PART - II 
SECTION - A 
1. D 
It is a chain silicate. 
2 С 
Total [5° |= С.н (ОН |. 
3 С 


(A) Both carbonates give oxides and CO; gas. 
(B) Both bicarbonates give carbonates, CO; and Н;О 
(C 


MgCl,.6H,0 —*->» MgCl,.H,O + 5Н,О 


Mg(OH)CI + HCl 
Na,SO,.10 H,O — Na, SO, +10 H,O 
(D) Both the sulphates give oxides and SO; 
4. C 
А->3В 
а 0 
а-х 3х 
үа (а) and V,a(a+5x) 
2.303 bi 5V, 
t 


г. equation is K = 


6V, -Ү, 
Substituting V, 2 2V, at t 2971sec 
K= 208 x log 12280 х .0971 = 2.303x10~ 
971 4 971 
n E шинийн = 3010sec 
|. 2.303x10 
5. D 
Ortho can be easily reduced than para isomer, more rings can also be reduced easily 
6 D 
О О О 
CH CH2 СУ 
\ \ V 
7 C 
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Partial pressure at equation 8 Р; 2 Be % |p 
l+a 2(1-а) 2\1+a 


1/2 3/ 
к Pe) (Pa) зү o 
p m 4 l-g? 
33 Р -/2 
a -2|14——— 
4 K, 
B,C 


Polar forms are more stable in polar solvents. 


A 

Volume of H2SO, used at equivalence point is 15mL. 
15x0.2x2 = 20x conc. 

Conc. = 0.3 


SECTION - B 


(A) > q, (В) >r, (С) > p, t, (0) > s, t 
(p 2H* +2e >H, 


жас ОСЫ ВЭ y 


2 [07] 
(d) Н, —o2H' «2e. 
[It will be oxidation potential] 
(r) 2Hg +Cl, — Не +2СГ 
(S) Ag* +e — Ag 


(Ав) = «107% -10%М 


SECTION - C 


The coordination compound is Pd | РаР, |. The coordination number of Pd (IV) is six: 
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Mathematics PART - Ш 
SECTION - A 
1. Use expansion of sin ' x &tan ' x to get the result 
2. Plot the curve у-1- 1 and translate the axis to get required area. 
x 
2 Жем. 
3. 2x y dy луы ыр с Шу 
x? 
d(x*°y?)= 4%) 
ДЕУГЕ 
4. ы og s «К 
2-1 1-2 
—1)(х+1 
=> use wavy curve of | ДЫ ) >0 
2)(x+2) 
(10- 11) 
Usea =k —3e 
b-k-e 
c=k+e іп а =а? +b’? +c? 
d=k+3e 
(12-14) 


Plot the graphs using periodicity 


SECTION – B 
Matrix Match - 2 
Use (2а) +(3b) -12ab- c? =0 
=> (2a+3b—-c)(2a+3b+c)=0 
SECTION - C 
[Integer Type] 
2. Use director circle concept. 


3. Use ya’ - b? < аѕіпӨ +Ьсоѕ0 < Ja? e b? 
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FULL TEST – 11 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section — A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 

. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

. Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 


Ranks bagged by FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Name of the Candidate 21211111 ЇГ: 
2 | Ш 1 0 ра 


FIITJEE Students From Classroom / Integrated School Programs have secured to 2 Zonal, 6 State & 18 City Topper Ranks. 33 in Тор 100, 78 in Тор 200 and 205 in Тор 500 All India 


LJ EE EE E ЕЛ ЕЛЫ 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-2)-PCM-JEE(Advanced)/16 


Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 
Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 


CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K mol’ 

Avogadro's Number Na = 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N-7, O-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br-35, А9=47, Sn=50, 1-53, Xe=54, Ва-56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As-75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART -I 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


A particle is kept at rest at the top of a sphere of diameter 42 m. When disturbed slightly, it slides 
down. At what height h from the bottom, the particle will leave the sphere 

(A) 14 m (B) 16 m 

(C) 35 m (D) 70 m 


A spherical object of mass 1 kg and radius 1 m is falling vertically downward inside a viscous 
liquid in a gravity free space. At a certain instant the velocity of the sphere is 2 m/s. If the 


coefficient of viscosity of the liquid is = N-s/m?, then velocity of ball will become 0.5 m/s after a 
T 


time 

(A) In 4 s (B) 2In 4 s 

(С) 3In4 s (0) 21025 

Two identical simple pendulums А апа В are fixed at same point. They 

are displaced by an angle о and p (a and p are very small and В > a) and OL В 
released from rest. Find the time after which В reaches its initial position д B 


for the first time. Collisions are elastic and length of the strings is /. 


(4) 2 (B) 2л ү 
& & 
zp |l 2лВ |1 
oT o TRE 
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4. A source is moving on a circle of radius 3 m with constant angular source оч, 
velocity = 5 rad/s. If the observer is at a distance 5 m from the centre 
of circle, the time interval between maximum and minimum frequency OE EGISr 
received by the observer is 


(A) 


(C) 


AlN Wa 
[e] 
© 
V 
LJ NN 
tA | өз 
E MEUM. 
yen 
о 
— 
Өл | 
un 
% 
8, 
| 
p ebur d 


5. In the cyclic process 1-2-3-4 shown in figure for a monoatomic gas, the 
volume of the gas in process 1. 
(A) increases 


(B) decreases 
(C) constant 
(D) first increases then decreases 

6. A capacitor is charged to a potential of Vo. It is connected with an inductor пиш —+| = 
through a switch S. The switch is closed at time t= 0. Which of the following L C 
statement is correct. Л 
(А) maximum current in the circuit is Vo VLC 5 


(B) potential across capacitor becomes zero for the first time at t= x LC 


: : : i2 
(C) energy stored in the inductor at time Z JLC is —CV, 
2 4 


Е : : x! 
(D) maximum energy stored in the inductor is —CV,. 
2 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


T. 


A disc of radius H rolls on a horizontal surface with linear velocity V and P ү, 
angular velocity œ. There is a point P on circumference of disc at angle 0 S> V 
with upward vertical diameter measured anticlockwise (see figure), which 

has a vertical velocity. Неге 0 is equal to 


рл (By цаа 

Ко 2 Ко 

a V zi 

(C) z-cos — (D) л--со — 

Ro Ro 
A source of sound moves along a circle of radius 2 m with constant S 
angular velocity 40 rad/s. Frequency of the source is 300 Hz. A detector 
is kept at some distance from the circle in the same plane of the circle D 


(as shown in figure). Which of the following is not the possible value of 
frequency registered by the detector? (Speed of sound = 320 m/s) 

(A) 250 Hz (B) 360 Hz 

(C) 410 Hz (D) 220 Hz 


An electron in H-atom jumps from second excited state to first excited state and then from first 
excited to ground state. Let the ratio of wavelength, momentum and energy of photons emitted in 
these two cases be a, b and c respectively. Then 


1 9 

A) с-- В) а-- 
AREE Ви 
5 5 

С)ь--- D) c=— 
d 27 ши 27 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 

Four satellites A, B, Cand D are orbiting around a spherical planet of uniform density. The orbits of all the 
satellites are coplanar. Orbits of satellites A and B are circular where radius of orbit A is greater than 
diameter of orbit B. Orbit C is touching orbits A and B. While orbit D is touching orbit A but its nearest 
distance from the planet is least among all four orbits. All the satellites have same mass and these 
satellite can be considered as particles. There is no gravitational force between the satellite and also 
there is no chance of collision between the satellites. Consider gravitational potential energy to be zero 
under infinite separation. 


10. In which orbit can the gravitational potential energy have least possible value? 
(A) A (B) B 
(C) C (D) D 
11. In which orbit does the angular momentum have largest magnitude? 
(A) A (B) В 
(C)C (D) D 
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Paragraph for Question Nos. 12 and 14 


A thin non-conducting ring of mass m, radius a carrying a charge q can rotate freely about its own axis 
which is vertical. At the initial moment the ring was at rest in horizontal position and no magnetic field was 
present. At instant t = 0 A uniform magnetic field is switched on which is vertically downward and 
increases with time according to the law B = Bot. Neglecting magnetism induced due to rotational motion 
of ring. 


12. The magnitude of induced emf will be 
(А) za' B, (B) 2a? B, 
(C) zero (D) 574 B, 
13. The magnitude of an electric field on the surface of the ring is 
(A) aB, (B) 2aB, 
(C) ав, (D) zero 
14. Find instantaneous power developed by electric force acting on the ring at t= 1 sec. 
2р2 2 2р2 2 
(А) 24 Ва (В) а Ва 
14т 8m 
2 УЛ УЛ 2 2: 2 
(C) 34 By a (D) 4 Bya 
m 4m 
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SECTION - B 


(Matrix-Match Type) 
This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column I are 


r S t 


р 4 
labelled A, B, C and D, while the statements in Column Il are labelled p, q, r, ^ (Р) (9) Ө, (S 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column ll. The appropriate bubbles 5 Q © @ (9 © 
corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө OO 
illustrated in the following example: 
If the correct matches are A — p, s and t; B -q and r; C —- p and q; and D-s P (P) (4) (ғ) OO 
and t; then the correct darkening of bubbles will look like the following: 
1. Figure shows a set-up to perform Young’s double slit experiment. A monochromatic source of 


light is placed at S. S; and S» act as coherent sources and interference pattern is obtained on the 
screen. Match Column-! with Column-ll in regard to interference in Young's double slit 


experiment: 
Screen 
E 
S aed О 
5 
Column | Column 11 
(A) | A thin transparent plate is placed in front of S;. (p) | Interference fringes disappear 
Assuming negligible absorption by the plate 
(B) | Si is closed (q) | There is uniform illumination 
on a large part of the screen 
(C) | A thin transparent plate is placed in front of S». ( | The zero order fringe will not 
form at O 
(D) | Sis removed and two real sources emitting light (s) | Central maxima is formed 
of same wavelength are placed at 5, and S». below O 
(t) 
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Referring to the given circuit, match Column-l with Column-ll. 


10 mH 1009 HF 


V = 10 sin of (Volt) 


Column І Column Il 
(А) | For о = 8000 rad/s (p) | Peak current in the circuit is less 
than ОЛА 
(В) | For о = 10000 rad/s (q) | Voltage across the combination and 
the current are in same phase 
(С) | For o = 10500 rad/s (r) | Voltage across the combination 


leads the current 


(б) | For о = 10000 rad/s, if R = 50 Q instead of (s) | Current through the circuit leads the 
1000 voltage across it. 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


The lengths of sides of a cuboid are a, 2a and 3a. If the relative percentage error in the 
measurement of a is 1%, then find the relative percentage error in the measurement of volume of 
cube (in percentage)... 


For the arrangement shown in figure, the masses of the blocks аге тд = 2 
kg, mg = 1 kg, mc = 1 kg. Find the frictional force between the blocks A 
and B (in Newton) (coefficient of friction between any two surfaces is 0.5) 


Д 


! 
| 


о 


tt 
о 


Suppose potential energy between particle А and B at separation ris given by U = kIn r, where К 
is constant. For such hypothetical system, find the ratio of energy difference between energy 
levels (n= 1 and n = 2) and (n= 2 and n= 4) (The energy of a particle in r^ level is -13.6/n*) 


A uniform disc of radius Н having charge Q distributed uniformly all over its surface is placed on a 
smooth horizontal surface. A magnetic field, B = kxt’, where kis a constant, x is the distance (in 
metre) from the centre of the disc and t is the time (in second), is switched on perpendicular to 
the plane of the disc. Find the torque (in N-m) acting on the disc after 15 sec. (Take 4kQ = 1 S.l. 
unit and R= 1m) is 


The hydrogen atom in its ground state are excited by means of monochromatic radiation of 
wavelength 1023 A. Find the number of lines which can be seen in the resulting spectrum... 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


12 Which of these reaction is correct: 
(А) Br +Cl, — СІ + Br, 
(B) Mohr's salt “““" +N, (g) 
(C) K,Cr,O, solution —2—» Green colour 
(D) FeCl, —“©“—›( ppt.) — == » Soluble complex 

2. Potash alum contains the metals like potassium and aluminium. What are the metal ions present 

in chrome alum? 

(A) Chromium and aluminium only (B) Iron and aluminium 

(C) Potassium and chromium only (D) Potassium, chromium and aluminium 
: ON А Ры; 

3. For a gaseous reaction, the rate of reaction is expressed іп terms of ын instead of < or : 
where C is concentration and n is the number of moles. Hence, the relation between expression 
is: 

dC dn V dP dC ldn 1 dP 
(A) === (в) === 
dt а RT dt dt V dt RT dt 
P 
ү cur. 15 (D) None of these 


а а а 
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4. An excited electron of H-atoms emits of photon of wavelength л. and returns in the ground state, 
the principal quantum number of excited state is given by: 


(д) E ROR-D (Bj. n 


ү(18-1) 
1 (D) (AR -1) 
C) NAR(AR-1) V AR 
5. One mole of a monatomic real gas satisfies the equation p (V —») = RT where b is a constant. The 


relationship of interatomic potential V (ғ) and interatomic distance r for the gas is given by 


V (r) V(r) 
( 24 (B) 0 


V(r) 
c) 9 (D о - 
6. Which of the following will not undergo aldol condensation? 
(A) trimethyl acetaldehyde (B) formaldehyde 
(C) benzaldehyde (D) benzophenone 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. Identify the correct relationship: 
(A) | Cu(NH,), |" with Hybridization of Cu = dsp’ 
(B) Fe(CO) with x=5 
(С) Ni^* Complexes with dsp’ hybridization and dimagnetic nature 
(D) Cr** Complexes with Paramagnetic nature 


8. Identify the chiral molecule/molecules: 

(А) H3C (B) 

H 
С--С--С--С 
bá. © g^ 
ON 
(С) нс (D Оң; 
“СН, A 

9. The correct statement/statements is/are: 

(A) the distance between two octahedral voids of a cubic close packing of atoms with radius r 

is 2r 


(B) the distance between two tetrahedral voids of a cubic close packing of atoms with radius r is 
V6 xr atthe body diagonal axes 


(C) the distance between tetrahedral and octahedral void is |5, where is the radius of atom 


forming the close packing 
(D) the distance between the surface of atoms fcc arrangement along an edge is 2042-1), 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


The cloud consist of charged particles of water dispersed in air. Some of them are +vely charged and 
other аге -vely charged. When +vely charged clouds come closer they have lightening and thundering 
whereas - ve and «ve charged colloids come closer they cause heavy rain due to the aggregation of 
minute particles. It is possible to cause artificial rain by throwing electrified sand or Agl from aeroplane 
and thus coagulation the mist hanging in air. 


10. When excess of AgNO, is treated with KI solution, AgI forms. 


(A) + vely charged solution (B) - vely charged solution 
(C) Neutral solution (D) True solution 
11. Electrical chimney are made on the principal of 
(A) Electro-osmosis (B) Electrophoresis 
(C) Coagulation (D) All of these 
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Paragraph for Question Nos. 12 and 14 
Compound(A), which can be distilled in high vacuum, gives positive test with Br, / H,O , but does not 
react with Na metal in ethereal solution, but compound(B) and (C) gives Н, (g) with sodium metal. 
Compound ( A) undergoes following sequence of reactions- 


H, (leq) 


Ni 
[ А| ШАН, 
(Croc) B,H,|THF 
2HNi (2203 Юн” 
Products 
{ twostructural isomers} 
ve< стек С »— veiodoform test 
12. Compound" А" should be: 
OH 
(A) (в) ld 
OH 
OCH, 
C D 
€) но-о (D) 
OH OH 
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13. Сотрошпа В" 
OH OH 
(A) (B) 
OH OH 
22 
229 ОН 
(c) е (0) р 
OH 
14 Compound' C' 
9H OH 
(A) (B) 
OH OH 
CH3 
OH OH 
(C) (D) 
он HO 
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SECTION - B 


(Matrix-Match Type) 

This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, q, r, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A – p, sand t; B-qandr; C — p and q; апар – s 
and t; then the correct darkening of bubbles will look like the following: 


LAOIOL @® 
oe 1 ОО 


e 6 900 
(5 @ (D ӨФӨ 


е с “ > 


1. Match the following metal given іп column-l with the appropriate metal exaction process listed 
with column- II 
Column І Column Il 
(A) Fe (p) | Cyanide Process 
(B) Ag (q) | Leaching 
(C) Pb (r) | Carbon reduction 
(D) Cu (5) | Self reduction 
(t) | Electrolysis 
2. 
Column I Column Il 
(A) 34 3+ 2+ (p) | Z >I >Ш ( decreasing order of 
[Fe (NH, ] цо цо stability for complexes 
(0 (Ш (Ш) 
(B) | асы” [Pac] [кс] (4) | At least one complex shows 
stereoisomerism 
(1) (1) (Ш) 
C : 3+ + r All complexes has EAN > 36 
(C) [v(co), | 4 V(NH;), | .[ v (NH), Ch | () p 
(D (II) (1) 
(б) Ni(EDTAYÉ .['Ni (di ^ Fw + (s) | Atleast two complexes 
[Ni(EDTA) Г, (ава), |". [Ni(en), | are d^ sp? or dsp? hybridised 
(D Пр (Ш) 
(t) | Atleast one complex is 
paramagnetic in nature 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. A saturated solution of spraingly soluble salt MCI, has a vapour pressure of 31.78 mm of Hg at 
30°C while pure water exerts a pressure of 31.82 mm of Hg at the same temperature. The 
solubility product is хх 107". The value of x is 


2. The number of unpaired е in first excited state of О, is 
3. The number of geometrical isomers of the octahedral complex of the type [Mabcdef] is nx3.. The 
value of nis 
4. How many double bond equivalents does amoxicillin (shown below) possesses? 
NH» 
| 
М H 
HO ЕС CH 
O 
J —N CH3 
Ер СОН 
amoxycillin 
5. 
(i) FeSO, + KCN (excess) -(Х) 
conc. H,SO, dil H,SO, 
(A) gas (B) gas 


(ii) CaC, +N, 1" + (Y)+ carbon 


Find the sum of the number of z bonds present in (A), (B) and (Y): 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. А(-2,0), B(0,4). The point M on line y = x for which perimeter of AAMB is least is 
(C) (53) (D) none of these 
2:2 
2. Equation of common tangent to y’? =8x and ху-1 may be 
(А) 3y =9x+2 (B) y 22x41 
(C) 2y=x+8 (D) none of these 
117 
3 Let 5 = : where [.] denotes the greatest integer function. The value of S is 
£ ru 
69 206 
A) — B) — 
(A) = (В) 7 
76 227 
С) — D) ££ 
(С) = (0) = 
4. Minimum value of function f(x) = x^ (x^ +1)(х° + 2)(х +3): хє R, is 
(А)-2 (В)-1 
(С) 1 (D) none 
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The hands of a clock has lengths 3 & 4 units. The distance between their tips when the distance 
is increasing most rapidly is 


(A) 2 (В) 47 
(C) 43 (0) 5 


OA = 21+ j+2k is rotated about O (origin) by 90° such that it crosses the positive y axis during 
the rotation. If A goes to B then OB - 


1. . 1 1, md 
(A) рв (В) ge 52574 

m 1. 1 ЭУЕ! 
(C)2 к= ту ri (О) шил иес 


Multiple Correct Choice Туре 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


In AABC, if A=45°, B=75° then 
(A) a+ V2c =2b (B) ,За- J2c 
(C) «-(43-1)» (D) 3a - 5b 


Equation of plane through А(1,0,0), В(0,1,0) and making an angle 4 with the plane х+ y 23 can 
be 

(A) x-y+2z=1 (B) x+y+V2z=1 

(C) x«y-42z-1 (D) х-у-22-1 
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9. If the area bounded by the curve у-х-х" and the line y = mx equals 2. Then the value of 
qmis 
(A) -4 (B) -2 
(C) 2 (D) 4 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


A box has 10 coins. Five have heads on both sides. Three have tails on both sides; two are fair. A coin is 
chosen at random and tossed. 


10. Probability that head appears is 
(B) 


(D) 


Ale Әлім 


11. Probability that the coin is fair given that head has appeared is 
(A) 


(C) 


olw Alun 
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Paragraph for Question Nos. 12 and 14 


ABC is a triangle. Complex numbers z,,z,,z, are represented by A, B, C respectively. Which are in 


anticlock wise order. Let | 2, |4 2, |=|z,| and arg iSc УЕ 
2-2 6 
12. | 227 2 |= 
1 1 Qs 5 1 Zi 45 
(A) =| z ^ 2, |cosec| — arg ———— (B) =| z; ^ z, |cosec| arg ——— 
2 2 2-2 2 272 
1 zd x 1 ; - 
(C) |а -z [sin] = arg 2—22. (D) =I z -z |sin| arg 2—2. 
2 2 24-2 2 272 
13. Orthocentre H of AABC denotes the complex no. 
(A) iz, +2, +z) (В) meti 
(С) z +z, +, (D) atera 
14. If T(z) is any point such that HBTC is a parallelogram then | z-z, |= 
(A) 2| z-z; | (B) л | 
(C) 2| z -z, | (D) none 
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SECTION - B 
(Matrix-Match Type) 


r S t 


Р 4 
іп two columns, which һауе to be matched. Тһе statements іп Column I are 
labelled A, B, C and D, while the statements in Column Il are labelled p, q, r, A (Р) (4) ©) (9 
ѕ апа ї. Any given statement in Column I сап have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles n Q © Ө (2 ©) 
corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө OO 
illustrated in the following example: 
If the correct matches are A — p, s and t; B -q and r; C — p and q; and D-s P (P) (а) (ғ) ОЮ, 
and t; then the correct darkening of bubbles will look like the following: 
1. 
Column І Column Il 
(A) | The coordinates of the point on the parabola | (p) | (2,1) 
y =x° +7x+2, which is nearest to the straight line 
y = Зх - З are 
(B) | y = x + 2 is a tangent to the parabola у> 28x. The | (4) | (-2, 0) 
point on this line, the other tangent from which is 
perpendicular to this tangent is 
(С) | The point on the ellipse x? -2y? =6 whose distance | (r) ЖҮД 
from the line x + y = 7 is least is E 
D 2 y? 5) | (-2,-8 
(0) Тһе foci of the ellipse еге! are S and Ss’. Pisa &) |( ) 
point on the ellipse whose eccentric angle is 7/3. 
The incentre of the triangle SPS’ is 
t) | (2, 2) 
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Column I Column Il 
(A) | If sin 6 23sin(0 + 2a) , then the value of (p) | 0 


tan(0 + a) - 2tana 18 
(B) | If p sin Ө + q cos = a and p cos Ө - біп Ө = b then | (9) | 1 


pta ah її equal to 
q+b p-a 
(C) | The value of the expression (r) | seco 
л 2л 10л ы ЙУ Ле ӘЙ” у. „ӘЙ. 
СО$ СО$ СО$ sin sin sin IS 
7 27. 7 14 14 14 
(D) | If sec6+tanOd=1, then one root of the equation | (s) 1 
(a -2b +с)х? +(b-2c+a)x+(c—2a+b) = 0 is 4 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. In equilateral triangle ABC of side p, a square is inscribed in its incircle. If area of the square is 


z then value of kis 


2. fis a function such that f(x) -2/(1—x) = x? +1. Value of f(3)is 
3. Degree of differential equation of family of ellipses of same size having minor axis along a given 
line is 
4. In AABC, tan A: tan B:tanC =1:2:3. If sin A:sin B:sinC = V5 :242 :A ,then л = 
5. Coefficient of x^ in the expansion of (1+ x х? + x^)? is 
Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST-II 
(Paper-2) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 


o уо міо | Оо) ро |N 


© 
о 
о 


- 
-— 


гә 
о|о|>|> 


(А) ft, (A) >r, (A) >S, 
(B) > р, q, (B) > р, q, t, (B) >q, 
(C) >r, 8, (C) >r, $, 5, (C) >P, 
(D)>p.q (0) г, $, ї (D) эг 
(А) 2 р, s, (A) > p.t (А) >р, 
(B) >q, (В) 5 s.t (B) > p, 
(C) >p, г, (C) p,q, S. t (C) >s, 
(D) ^q (D) р,а,! (D) эа, г 


- 
ооло 01 
- 
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Chemistry PART - II 
SECTION - A 

1. Fe(OH); is not soluble in excess NaOH. 
2. C 

K,SO,.Cr, (SO,),24H,O0 
3 B 

pop Lm 

RT V 

4 B 


Here attraction is zero , so potential energy can't be less than 0. 


7. A,B,C,D 

Ni** complex becomes За? with all e' paired. 
8. А, D 

Chiral molecules do not have plane of symmetry 
10. B 
+vely charged colloid and —vely charged solution 
B 


Neutralisation of charge of colloidal particle. 


Section -C 


31.82-31.78 3xmole of solute 
31.82 ° moles of solvent 
mole of solute 0.00125 


moles of solvent - 3 
[MCI, ]=0.0233 


K,p=5x10° 


In excited state itis Tp * 


Total 15 geometrical isomers. 
9 
А-СО, B=HCN, Ү=Сас№ 


PES (ГӘ 
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Mathematics PART - Ill 
SECTION - A 

1. Use optimization technique 

2. у= mx = to satisfy in xy =1 


Put D = 0 to get tangents 


3. f (ш) =t(t+1)(t+2)(t+3) where t= x 
f (t)=(t?+3t)(t?+3t)+2 
Use maxima minima concept 


6. Use OB - A(0A)«(0Ax )) 


9. Use graph 


10. Use binomial triad for probability 


(12-14 
Use rotation of complex numbers. 
Section -С 
2 Replace x by (1-х) solve to get the result 
3. See minimum number of unknowns 
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Time Allotted: 3 Hours 


FULL TEST - Il 


Maximum Marks: 360 

= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 


. This question paper contains Three Parts. 


. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 


. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 


provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 


devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 


Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 21111111111 1! ЇЇ! 
111111 ЇЇ E TEE ЇЇ! 


| Евготет но. |ГІГІПІГІГІГІГІГІГІГІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure 
Gas constant 


9 = 10 m/s? 


h = 6.6 x10 J-s 

e= 1.6 x10 "°C 

m, = 9.1 x 1077 kg 

£o = 8.85 x 107^ C?/N-m* 
Pwater = 10° kg/m? 

Р, = 10° N/m? 

R =8.314J К тог” 


CHEMISTRY 


Gas Constant 


Avogadro's Number N, 
Planck’s constant h 


1 Faraday 
1 calorie 


8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог! 
6.023 x 102% 

6.625 х 10:55) 5 

6.625 х 1077 erg.s 
96500 coulomb 

4.2 joule 


1 amu 1.66 x 10? kg 
1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A bent wire AB carrying a current | is placed in a region of uniform 
magnetic field B . The force on the wire AB is 


(A) BIL (B) S ви. 
(C) Zero (D) = 


сз 
e 
wile 


A conductor AB carries a currenti in a magnetic field B . If AB =r and the force on the conductor 


isF. Then: 

(A) F -(rxB)i 
(B) F =i(Bxr) 
(C) |F|=i(r-B) 


(D) F is the resultant effect of the electric forces on the electrons in the conductor. 


A copper rod of length L and mass mis sliding down a smooth inclined 
plane of inclination Ө with a constant speed о. A current/ is flowing in 
perpendicular to the plane of diagram inwards. A vertically upward 
magnetic field B exists in this region. The magnitude of the required 
magnetic field B is 


(A) 8 sino (В) © cos 8 
IL IL 

(C) "© tano (D) E 
IL ILsin 0 


з! 
ды 


30 


Space for Rough work 
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4. An equilateral triangular loop ADC of side! carries a currenti in the 
direction shown in figure. The loop is kept in a uniform horizontal 
magnetic field B as shown in figure. Net force on the loop is 
(A) Zero 


(B) zi , parallel to the plane of the loop 


(C) ж perpendicular to the plane of loop, inwards 


(D) V3 В, perpendicular to the plane of loop 


5. An iron wire of length/ is magnetized have a magnetic тотепіт. If it is bent into a semicircle of 
radius ғ, its magnetic moment is. 
2m 
(A) m (B) — 
Л 
т 1 
(C) — (D) m— 
Л r 


A magnet is suspended horizontally in the earth’s magnetic field. When slightly displaced, it 
oscillates in the horizontal plane with a period T . If a piece of wood having the same moment of 
inertia as the magnet is attached to the magnet, the new period of oscillation is 


T T 
(A) = в) = 
(C) /27 (D) 27 


An air core solenoid has 1000 turns and is one metre long. Its cross- sectional area is10cm’. its 


self- inductance is 
(A) 2.56mH (B) 1.92 mH 


(С) 1.26 mH (D) 2.78 mH 


Space for Rough work 
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A capacitor of 10 uF and an inductor of 1H are joined in series. An ac of 50 Hz is applied to this 


combination. The impedance of the combination is 
(A) 5.670 (B) 4160 


(C) 7.020 (D) 3.210 


A light ray is incident an angle 45° with the normal to a V2 cm thick transparent plate (n = 2). The 
lateral shift of the light as it emerges out from the plate is 


[Given: Lateral shift, $, — n=") 
47-1 
А) ws (B) (V7 -1)em 
SU M (D) E 
(V7 +1) 42 


A fish is rising up vertically inside a pond with a velocity 4cm s^! , notices a bird, which is diving 
downwards. The velocity of the bird appears to be 16cm s™to the fish. The actual velocity of the 


diving bird is(refractive index of water 23 


(A) 12cm/s (B) 9cm/s 

(C) 8cm/s (D) 7.5cm/s 

Two surfaces ABandCDof а thick lens have radii of 

curvature Rand 2R respectively. Thickness at the centre is3R. 4 1 
O 


Refractive index of the material of the lens is1.5. The image оға = . 
point object placed on the axis of the lens at a distance 4R from шоо! 3R | 
the surface of smaller radius of curvature and to its left is formed 

B D 


at 
(A) = пот CD to its right (B) “from CD to its left 
(C) ч from CD to its right (D) Ps from CD to its left 


Space for Rough work 
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12. 


Two convergent lenses Aand B (erect) of focal A 
lengths 30 cm and 50 cm are separated by d cm apart co- axially. 
An erect object of height 2 cm is kept in front of 7 lens Dio SS ile 7 1 


at40 cm from it. The real image is formed atom to the right 


—cm 
40cm 3 


of II lens (see figure). The value of d is RETO E: 
(A) 20cm (B) 15cm 
(C) 10cm (D) 25cm 


Radius of gyration of a body about an axis at a distance бст from its centre of mass is 10cm . its 


radius of gyration about a parallel axis through its centre of mass is 
(A) 6cm (B) 8ст 
(C) 10cm (D) 12cm 


А { f . 17 : : 
Moment of inertia of uniform rod of mass mand length is ml’ about a line perpendicular to the 


rod. The distance of this line from the middle point of the rod is 


(А) 1 (B) —— 


245 
І 2 
(С) 2 (D) P 


Two particles of masses mand 2m moving in opposite directions collide elastically with 
velocities v and 20 respectively. The velocity of 2 m after collision is: 

(A) v (B) 1.50 

(C) Zero (D) 1.10 


Space for Rough work 
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Two blocks of masses3 kg and 6 kg are placed оп a smooth 
horizontal surface. They are connected by a light spring of 


force constant, k = 200 Мт! Initially the spring is TE 2ms" 
ms 
unstretched. The indicated velocities are imparted to the = эн Ше” 
blocks. The maximum extension of the spring is 3kg 158685000 SE 
(A) 10cm (B) 15cm 
(C) 20cm (D) 30cm 


A block is released from rest at the top of an inclined plane which later 
curves into a circular track of radius ras shown in figure. Find the 
minimum height form where it should be released so that it is able to 
complete the circle. 

(A) 2.5r (B) 3r 

(C) 2r (D) 3.5r 


A body of mass m , having momentum p, is moving on a rough horizontal surface. If it is stopped 
in a distance x , the coefficient of friction between the body and the surface is given by: 


2 2 
A) u = — Bj ee 
(A) u eum (B) и pem 
С) п= Ё D) w=? 
E 2 gmx D) 2 gm^x 


Two equal masses are attached to the two ends of a spring of spring constant k . The masses аге 
pulled apart symmetrically to stretch the spring by a length x over its natural length. The work 
done by the spring on each mass is: 


Space for Rough work 
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20. 


21. 


22. 


23. 


A net force of 200 N gives a body of mass m, an acceleration of 80 тѕ ° and a body of mass m, , an 
acceleration of 240 ms?. The acceleration that this force caused when the masses combine 


together is 

(А) 50 ms? (B) 60 ms? 

(C) 120 ms? (D) 100 ms? 

The force- time graph for the motion of a body is shown in the F(N) 

following figure. The change in momentum of the body ! 

between 0 and 20 s is LO 

(А) 20kg ms"! (В) 25 kg ms" 20 T 
(C) 30 kg ms"! (D) 35 еле 2 2--- i | 


A vessel contains oil (density=0.8 ест”) over mercury (density=13.6 ест”). A homogeneous 
sphere floats with half its volume immersed in mercury and the other half in oil. The density of the 
material of the sphere in ест” is: 

(A) 3.3 (B) 6.4 

(C) 7.2 (D) 12.8 


A cubical block is floating in a liquid with half of its volume immersed in the liquid. When the 
whole system accelerates upwards with a net acceleration of g/3, the fraction of its volume 
immersed in the liquid is 

(A) 1/2 (B) 3/8 

(C) 2/3 (D) 3/4 


Space for Rough work 
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The time period of a simple pendulum is Т. The pendulum is oscillated with its bob immersed in а 
liquid of density c . If the density of the bob is p and viscous effect is neglected, the time period of 


the pendulum will be 


ay [2 Т e (| Т 
р-о p-o 


For hydrogen gas С,-С, =x and for oxygen давс, -С, = y where C, and C, are molar specific 
heats. Then the relation between x and y is 

(A) х-16у (B) y=16x 

(C) х-4у (D) x2 y 


Two moles of helium gas are taken over the cycle12341, as shown in 
the p - T diagram. Assuming the gas to be ideal the work done on the 


gas in taking it from 1102 is 
(A) 200 R (B) 300 R 
(С) 400 R (D) 500 R 


A small spherical monoatomic ideal gas bubble у= is trapped 


inside a liquid of density p, Assume that the bubble does not exchange 
any heat with the liquid. The bubble contains » moles of gas. The 
temperature of the gas when the bubble is at bottom is 7,. The height 
of the liquid is H and the atmospheric pressure is P,. Neglect surface 


tension. As the bubble moves upwards, besides the buoyancy force 

the forces acting on it are besides the buoyancy force the forces acting 

on it are 

(A) Only the force of gravity 

(B) The force due to gravity and force due to pressure of the liquid 

(C) The force due to gravity, the force due to pressure of the liquid and force due to viscosity of 
the liquid 

(D) The force due to gravity and the force due to viscosity of the liquid 


Space for Rough work 
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28. A knife edge of mass M is dropped from a height on a wooden floor with its tip pointing of 
downward. If the blade penetrates a distance 5 into the wood the average resistance offered by 
the wood to the blade is 


(A) Mg (B) Me{ 1+") 
M 
2 
(C) Mg (1-4) (D) Me ЦЭ 
5 5 
29. A uniform rope of mass М and length Lis pulled along a frictionless inclined plane of angle(by 


appling a force F (> Mg) )parallel to incline. Tension in the chain at a distance x from the end at 
which force is applied is 


A) FŽ+Ž Mgsin0 B Е(1-3| 
(A) F+% Mg sin (В) F1-— 
(C) (1-2) ме sin Ө (D) None of these 
30. Two Conducting spherical shells having radii a and b charged 4: 
to q, &q, respectively. Find the potential difference between 1&2 j 
Ї 
А) (2-3) y (7) 
4л є, ‘а b 4л є,(а b 1 
2 
С) 4 * d; (2-2) (0) n b 
4лє, ‘а b 4лє,а 
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Chemistry PART - II 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


112 mL of NO, at NTP was liquefied, the density of the liquid being 1.15 g mL". The volume of 


the liquid is: 
(A) 0.1 mL (B) 0.2 mL 
(C) 128.8 mL (D) 1.15 mL 


A mixture of HCOOH and Н,С,О, is heated with conc. H,SO,. The gaseous mixture thus 
produced is collected and passed through NaOH solution. The volume of the gaseous mixture 


th 
decreases by B . The molar ratio of HCOOH and Н,С,О, in the mixture of acids is: 


1 

(A) < 
1 

(C) 4 (D) © 
Equal volumes of ethanoic acid and KOH are mixed, the heat evolved is: 
(A) equal to heat of formation of water from H* and ОН” 
(В) less than the heat of formation of water from H* and ОН” 
(C) equal to heat of formation of water from H, and O, in gaseous state 
(D) equal to enthalpy of neutralization of KOH апа НСІ 


Consider the following reaction, 

A(g)——>2B(g) 

The rate constant for this reaction is 2.303х107 шіп” 
becomes 3:2 is equal to: 

(A) 12.5 min (B) 2.303 min 
(C) 5.12 min (D) 80 min 


' The time in which the molar ratio of A to B 
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5. Consider the following gaseous phase equilibrium, A(g)——2B(g). The degree of dissociation 


of Ais i and 2 at P, and P, pressures respectively. The ratio of P and P, is: 


7 7 
A) — B) — 
(А) = (В) == 
8 32 
C) — р) 24 
(С) 2 (D) А 
6. The pH of a H,SO, solution is 2. The pH of this solution, if equal volume of 0.2M NaCl 
solution is added to it, will be: 
(A) 1.7 (B) 2.3 
(С) 3.2 (D) 2 
7. In a crystal structure of an element, atoms are present in ccp arrangement and tetrahedral voids, 


which of the following relation between the atomic radius and edge length is correct for the unit 
cell which is formed in this arrangement? (a is the edge length and R is the radius of atom): 


(А) V2a 2 AR (B) /За-8К 
(C) Ba - 4R (D) a=2R 

8. 1000 g of 1 molal aqueous solution of sucrose is cooled and maintained at —3.534?C. What is 
the amount of ice separated out(K, for H,O is 1.86) 
(A) 353 g (В) 220g 
(С) 150 g (D) 5102 

9, Acidified water is electrolysed using inert electrodes. Тһе total volume of gases collected at 
cathode and anode is V mL at STP. The amount of charge passed in the electrolytic cell is equal 
to: 
(A) (54x10? x V)C (B) 96500 C 
(С) (12x10 xv)c (D) 172x105 C 
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The charge оп As,5, may be due to the adsorption of: 
(А) H* (B) ОН” 
(C) 0; (D) 5% 


х+ 


The magnetic moment of Cr". is 415 BM . The ratio of number of paired e and unpaired e in 
Сг is equal to: 

(A) seven (B) six 

(C) five (D) four 


Find AH interms of KJ for the following reaction from the given data 
M (g)+2X (6) — М? (g)*2X  (g) 


(JE), of M (g) = 705 KJ mol! 

(IE), of M (2) =1151KJ mol! 

(JA), of X (g) = 2328 KJ mol" 

(A) 120 KJ (B) 512 KJ 
(C) 1200 KJ (D) 110 KJ 


Which of the following is not three dimensional network structures? 
(A) SiO, (B) CO, 
(C) diamond (D) graphite 


А 1g sample of Н,О, solution containing x% Н,О, by weight required xmL of KMnO, for 
complete oxidation in acidic medium. The normality of KMnO, solution is approximately: 

(A) 0.1 (B) 0.4 

(C) 0.6 (D) 1.2 
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15. Consider the following statements about the structure of borax: 
(i) number of В-О-В bonds is х 
(ii) number of B-B bonds is y 
(iii) number of sp* hybridized B atoms is z 


The value of (x+ +z) is equal to 


(A) 3 (B) 4 
(C) 6 (D) 7 
16. Which of the following has maximum dipole moment? 
(A) ( (В) i 
(D) 


(C) | D) All have equal value 
17. Ме I Ether 
R-CI ZH үд 
KCN 
Y 
Whatis 'A"? 
(A) 9 (В) 
В--СНО 
В--С--МН, 
(С) i (D) 2727 
В--С--О асет 
R 
OH 
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18. Which of the following will not convert R-C =N to R-CHO ? 


(А) (i) SnCl, / НСІ (В) (1) кмех (ii)H,O/H* 
(С) (i) LiAIH, (ii) H,O/A (D) (i) AIH (i — Bu), (ii) H,O /A 
19. | 
Н 
COOC 2H5 ()8,0* (ii) 


The major product is: 


20. 
Os КОН/А | ited. 
zumo? Х >Y; thecompound 'Y 'is : 
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21. О 


СНз | танина Product 


OH 
(A) CH, (B) Q 
әй хен, 
Cl 
СІ 
o Ce 9) Avo, 
OH e 


22. 
(3 CHO 20). . 


The major product is: 


(A) (B) 
СН,ОН (УУ-н 

CH3 

(C) n (D) No reaction 

2: 

\ 

O 
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23. Strongest base is: 
(A) NH (B) | HN à 
мн CNH» ОН, 
HN 
(C) нэх (D) HN, 
C = ‚© OH 
HoN HN © 
24. aq.NaNO, а 
NH3 a 2 2) 4 1S: 
(A) (B) Эн 
Шь-с cH" ci 
(C) (D) None of these 
Г>2—он 
25. 7 
Ls 1. KNH,, DMF 1.KOH, A 
| N—H 2.PhCH;Br >A 2.H10 >B 
O 
The end product B of the above reaction is: 
A [N B 
(А) pp “мн, (В) Зи : 
2272 
(C) O (D) Ph 
Jk e^ NT 
Ph жы H 
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26. 


27. 


28. 


29. 


30. 


Marshall’s acid is: 
(А) Н,5,0, (В) Н,5,0, 
(С) H,SO, (D) Н,5,0, 


The correct order of 5-0 bond іп (1)50,, (II) SO, (III) SO; is: 


(A) І>П>Ш (B) Ш>1>П 
(C) П>Ш>1 (D) 7» Ill » Il 


The following acids have been arranged in the order of increasing acid strength. Identify the 
correct order: 


(1)cioH (Л) BrOH 

(Ш)ІОН 

(A) I « II <II (B) ll « II «I 

(C) II «I « Hl (D) II « I« Il 

The correct order of oxidizing power is: 

(A) HOCI » HOCIO » HOCIO, » HOCIO, (B) HOCIO, » HOCIO, » HOCIO » HOCI 
(C) HOCIO, » HOCIO, » HOCI » HOCIO (D) HOCI » HOCIO, » HOCIO » HOCIO, 


Shape of XeOF, is: 

(A) Trigonal bipyramid with /p at axial position 

(B) Square pyramid with ір at axial position 

(C) Distorted square pyramid with ір at axial position 
(D) Square pyramid with /р at square plane. 
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Mathematics PART - 11 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. The number of ordered pairs (x, у) of real numbers satisfying 4x^ -4x - 2- sin? y and х? + у’ <3 
is equal to 
(A) 0 (B) 2 
(С) 4 (0) 8 
2. sin 47? —sin 25? + sin 61? —sin11? = 
(A) cos 7? (B) sin 7? 
(C) 2cos 79 (D) 2sin 7? 
3. The tangent to the hyperbola xy = с? at the point P intersects the x-axis at T and the y-axis at T’. 


The normal to the hyperbola at P intersects the x-axis at N and the y-axis at N'. The areas of the 


triangles PNT and PN'T' are A and A’ respectively , then E is 


(A) equal to 1 (B) depends on t 
(C) depends on c (D) equal to 2 
4. The normal at P to a hyperbola of eccentricity e, intersects its transverse and conjugate axes at L 
and M respectively. If locus of the mid-point of LM is hyperbola, then eccentricity of the hyperbola 
is: 
(A) (=) (82—26 
e-1 


(7-1) 


(С) е (D) None of these 
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5. Area of the triangle formed by the lines х-у= 0, х+у=0 and any tangent to the hyperbola 


xX -y =а? 18: 


(A) |А (8) 4 
(С) а (0) 5 
6. А rectangular hyperbola whose centre is C is cut by any circle of radius г іп four points P,Q, А 
and S. Then СР? + CQ? + СЕ? + CS! is equal to: 
(A) r? (B) 2,” 
(С) Зе? (D) 4r? 
7. The point, at shortest distance from the line x+ y=7 and lying on an ellipse x^ -2y^ =6, has co- 
ordinates: 
(A) (42.42) (B) (0.3) 
1 
C) (2.1 D) | 45, — 
(C) (2.1) (D) | +] 
2 
8. Locus of the foot of perpendicular drawn from origin to any tangent to the ellipse -3 y! =1 is: 
(A) (х + у?) -2x5 +y (В) (2-2) -2x +y 
(С) (2 +y? y =2x?-y? (D) None of these 
2 2 
9. The line 5x-3y 2842 is a normal to the ellipse 7-1. If 0 be the eccentric angle of the 
foot of this normal, then '@' is equal to: 
A) Z B) Z 
(A) 5 (В) 3 
(С) г (D) None of these 
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For parabola x? + y^ + 2xy -6x-2y 4 3-0, then focus is: 
(A) (1-1) (B) (-1,1) 
(C) (3.1) (D) None of these 


The triangle formed by the tangent to the parabola y = x/'at the point whose abscissa 
is x, (x, € [1,2]) , the y-axis and the straight line у = x; has the greatest area if x, is equal to: 

(A) 0 (B) 1 

(C)2 (D) 3 

The condition that the parabola y^ = 4c(x —d)and у” = 4ax have a common normal other than 
x- axis (a > 0,c > 0)is: 


(A) 2a « 2c - d (B) 2c «2a* d 
(C) 24 «2a «c (D) 2d «2c*a 


The point([P « 1]. [P]). (where |.| denotes the greatest integer function) lying inside the region 
bounded by the circle x^ + y? -2x-15 = 0 and x? + y? -2x-7 = 0 then: 

(A) p e[-1,0)u [0, 1) o [L.2) (B) p e[-1.2)- {0,1} 

(С) ре(-1,2) (D) None of the above 


If the distance from the origin of the centres of three, circles х? + y^ -24,x -c^ =0,(i=1,2,3) are іп 


GP. then the lengths of the tangents drawn to them from any point on the circle x^ + y? = c? are in: 
(A) A. P (B) G.P 
(C) H.P (D) None of these 
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15. 


The values ofk for which the circle x^ + y? = land х? + y? -AAx 8 = 0 have two common tangents 


is: 
9 9 9 9 
(A) (-2 2) (B) (|o 2.0] 
(C) (-«.-2} ze) (D) None of these 
4) Xd 


The equation of image of pair of lines y = x — 1| in y- axis is: 
(A) x! + у? +2х+1=0 (В) x? -y*+2x-1=0 
(С) x - у +2х+1=0 (0) None of these 


Ifa, В > Oand a < Band ax’ +4yxy+ By’ +4p(x+y+1)=0 represent a pair of straight lines, then: 
(А) а<р< 8 (В) р<а 
(С) pza (D) р<аогр> В 


2 + 2 + LEE , then orthocentre of the triangle having 
1191 317! 515! a! 


sides x - y -120, x - y - 32 0and 2x+5y-—2=0Ois: 


(A) (2m -2n,m - n) (В) (2m -2n, n - m) 

(C) (2m-n, m n) (D) (2m -n,m- n) 

In AABC , if page б. жа аз у. апа pe ж. then 
2 2 2 2 2 2 

2205: 

(A) 1 (В) У; ра 

(C) -pqr (D) None of these 
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In the triangle ABC the medians from B and C are perpendicular. The value of cot B+cotC 
cannot be: 


1 
3 
(C) 


w]e 


If ABCD be acyclic quadrilateral inscribed іп a circle of radius 2 unit such that BD = 24/3; AB =1 
then AD=: 


14345 345 -1 
(д) 13 (в) 3/5 
(C) мы (0) None of these 


If бе the incentre of AABC and P,Q are feet of perpendicular from A їо В/, СІ respectively. 
Then AQ:CI «AP: BI =: 


(A) “| 22) (В) d 
(C) (£24) (D) ш( 25€) 
2 2 
Number of roots of the equation cos? Еа £ 1-0 which lie in the interval |-л,л | 
is: 
(A) 2 (B) 4 
(C) 6 (D) 8 


The number of solutions of tan (5л cos Ө) = cot (5% sin Ө) for 0є(0,2л) is: 
(A) 28 (B) 14 
(C) 4 (D) 2 
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25. 


26. 


27. 


28. 


29. 


30. 


Number of solutions of the equation 4sin? x-- tan? х+ cot? x+cosec’x = 6 in (0, л | is: 
(A) 0 (B) 2 
(C) 8 (D) 4 


The equation 2x =(2n+1)(1—cos x) has (where n is a positive integer): 


(A) infinity many real roots (B) exactly one real root 
(C) exactly 2n+2 real roots (D) exactly 2n+3 real roots 


A vertical tower standing at O has marks P, Q, R, S at heights of 1m, 2m, 3m, and 4m from the 
foot O and A is a point on the horizontal plane through O. If PQ and RS subtend angles а and 


B respectively at A where OA = 2 m then сов(0:--2)-: 


(A) 5/26 (B) 24/650 
(C) 23/4650 (D) 1/426 


А,В,С are three points on a horizontal line through the base O of a pillar OP, such that OA, OB, 
OC are in A. P. If a, B,y the angles of elevation of the top of the pillar at A, B, C respectively are 


also in A. P. then sin о, ѕіп f,sin y are in: 


(A) A. P. B) G. P. 

(C) H. P. (D) None of these 
If ne N, then 7" +2°"°.3"" is always divisible by: 

(A) 25 (B) 35 

(C) 45 (D) None of these 


Let P(n) denotes the statement that n^ +n is odd. It is seen that P(n) = P(n+1).P, is true for 


all: 
(A) n>1 (B) neN 
(C) n>2 (D) None of these 
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со o 
T о 
e қ 
N = о < оја «| а|о| «Тю|шГоГ «Та о|о|а < (о {<< аја |< ооо <јо 
яр. т 
cio > 
rem z - 
Sio 
—|5 
LLI ті 
LLI 22 
O = oc 
ЕЛ ЕСІЛІП 7 
І = оошо ј< ото << ао оо а оа |< оа < а < о < о < ооо < о 
об E ш 
o oc т 
ees 9 
-- 
< т < 
I 5 
o Ш 
oc 2 
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2. 
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Physics PART -I 


SECTION-A 

1. D 

Е-І (ix B) 

Here / is directed from end A to end В of the wire. 

Неге [| = and Ө = 90° us Xj pH 

2 2 2 

2. A 

Force on a current carrying conductor is F =i (rx B) 
3. C 


НЕН са е. 
IL cos@ IL 


The magnetic forces acing on the three sides of the triangle are as follows: 
F = Qas CD is parallel to B 


43 


эссэ (Perpendicular to the plane of diagram and outwards) as the 


side AC makes an angle 60° with B . 


Уз 


а н s cnn (Perpendicular to the plane of diagram and outwards) as the 


side AD makes an angle 120° with В. 
Therefore, net force on the loop is 


Е-0- Big + — = JB ИВ perpendicular to the plane of the loop, outwards. 


5. B 
The magnetic moment of straight wire, m = (q,, )(/) 
The magnetic moment of the semicircular wire, m'=(q,, )(2r) 
от” 28 2r 2. 2m 
25% - - - N= 


m | ar mx Л 
6. С 
Т-2л 2 T = 27 zi = /2T 
mB, тВ,, 
7. C 


For solenoid, В = uni = uu, T 


N М?А 
é- NBA-N p, > а=, D 
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N’A 
Also ¢= Li -. [Кб “+ 


So L=4r x107 x х10х107 


(1000) 
1 
= 0.0012566H -1.26тН 


1 1 1 
ӨС 2zvC ?лх50х10х10% 


Ї-4Е +X? = JR! «(X,- X.) 


= Jo? + (1007 -318.31) 4.160 


L 


= 318.310 


A 
sini sin45? 1 


22 N2 


Р ГА А А ЖЕ ; 
Lateral shift = sin (i- r) = tsini-tcosi tan ғ 
cos Р 


1 1 47 
02-07 4 


i=45°sinr = 


-J 


х 0.62 ст 


B 


The relative velocity of the diving bird relative to the fish = 4+ v, х= =l6cm 8" 


5 guit edo Е = 32-9 ema 


A 

1.5 1 1.5-1 

у -AR R 

- For the  surfaceCD,u, -object distance- separation between the 
-v =-3R+6R=+43R 

Hence v, the image distance due to surface CD is got by 


Ss 1 1 1 3 
Giving — = —+—= 
v, 4R 2R 4R 


Surface AB forms the image of O atv, from it. We have 


4 
Or V, = — 
ar) 


A real image is formed at a distance “from the surface CD to its right 


A 

ш = -40ст f, =30cm 

uf 

u+f 

и, For the I lens= (—d -120) cm and f, = 50cm 


у, =120cm Fromv= 
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_ -50(4-120) | 100 
-(4-170) 3 
By solving, we get d = 20cm 


E 


13. B 
I =I coy +m 23(10) -т(К) -т(6) 
К-8ст 
14. C 
I= Том t+mr > т = + тг? 
com ТТТ 12 12 mr 
ЕТЕР Я 
2°" 
15; C 
u —-U и, =—2v m, -m m,-2m 


-m 2m 
pos cu ы Ею. |, 
т, “т, т, +m, 


When the extension is maximum, their velocities are equal. From the law of conservation of 
Momentum, 
P, =p, >(6)v+(3)v =6(2)+3(-1) 
v=lms" 
This energy is also conserved 
1 2 1 2 1 
E, = E, = 5 (6)(1) «(Y += Kx 


3+1.5+ (200) =12+1.5 


100x? 29 > x? = 0.09 > х, = 0.3т = 30cm 


17. А 
mgh 227) 
2 min 
иш = YOST 
h=2.5r 
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18. A 
1 2 
Iw, zemi =т= 
2m 
2 2 
P P 
тех = > ц = 
PS 2m 4 2gm°x 
19. D 


Work done on both the blocks is same and total work done by spring —— 


. 1 
Hence work done on each blocks is че 


20. В 
We know that F = ma 


2.200 = т, x80 > m, = PA =2.5kg 


and 200 = m, x 240 2 m, = 20 = 0.833 kg 
"^ 240 


When joined together, m = m, + т, = ake 


Final acceleration is 


ae = 2 дүүг 
m 20/6 
21. C 
Обн 
^ A, | »-1(s) 
Бола шин | 


Change іп momentum= impulse 
= Net area under F – г graph 


=( Бавад| 002) =30kg ms! 


22. С 
Let density of material of sphere (іп g ст”) be p Applying the condition of floatation, 


Weight = Upthrust=> pVg = 5 Pag 2 Рн, 8 


Рой m Pug E 0.8 ^ 13.6 


=7.2 B 
2 2 2 2 ан 


23. А 
Volume submerged р, 1 


Volume p 2 
The result is independent of the value of g, 
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24. A 
This is the effective acceleration due to gravity 


1 1 1/2 
45-26 12-52 шингээ T 
2 (p-o)g \p-o 
ажээ 
5 


25. D 
С,-С, = R for all gases 


26. C 
М,-р(У,-М) (constant pressure process) 


- nR(T, –Т,) = 2R (500 —300) = 400R 


27. D 

The force of buoyancy arises due to pressure difference. 
28. B 

Velocity of knife edge iso = J2gh 


: h 
Retardation, a =% = Еш 
2 5 


Average resistance А – те = та 


h 
R пел) 
5 
=e (14-4) 
5 


29. В 
F-mgsinÜü-mA anna (1) 
ЖЕЛІ гл, Естизад| C (2) 
L L m 


Buy solving equation (1) & (2) 


ШЕ 


30. А 
Work done оп bringing a test charge from (1) to (2) is 


11 
ls У-У, 2. | | 


4лє, ха b 
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Chemistry PART - II 


SECTION- A 


1. B 


Moles of NO, = ын moles = | moles 
22400 200 


wt of NO, = = 46g 


Volume of liquid NO, 219 44 15505 b 
" 200 
2. C 
НСООН--»СО(8)-Н,0(1) 
amole 0 
0 amole 
H,C,0, —>CO(g)+CO,(g)+H,0(1) 
bmole 0 0 
0 bmole b mole 
CO «CO «CO, - (a * 2b) 
1 
c А ak 
a+2b=6b 
alb=4 
4. A 
A(g)——>2B(g) 
ато OV eee tees t=0 
(a-x)molH" 2xmol L? ......... t=t 
E —2a-2x-6x 
8х-2а ->х-а/4 
2.303 а 


= 0) 
2308x107 7 ЖЕ) 


т, ЕЙ 
t 210? log— 
“3 
12.5 min 
5 D 
A(g) == 2B (8) 
Р 
at P, pot ТЕКЕ K, = 
3 3 P 52 
16x P 
dp dec" ES K =h 
3 3 5 
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B 16хР, B 32 


— 
2 58 P 5 


+ = -2 
(Н Ны E 10 
1 -2 
ти. 
finally 2 
107 Е 
рН = –108 = 2.3 (арргохітайу) 
В 
fcc unit cell is formed. 
= = 2R = distance b/w corner and T. V 
ord43a-8R 
A 


1 m sucrose solution means 1 mole sucrose (C,,H,,0,,)/1000 g H,O 


342 g sucrose /1342 g solution 
254.8 е sucrose /1000 g solution /745.2 g H,O 
3534 — 1000 x 1.86 x 254.8 => W =392¢ 

342 xW 


wt of ice separated out -(745-392)6 = 353g 


5.6 mL O, at STP/ 96500 C charge 


= х= С charge = 5.74x10? x V coulomb 


"LO, at STP / 


D 
fact 


B 

п? +2n-15=0 

n=3 

249” -1s?,25?,2 5,35? , 3 p5, 3d? 
Paired в” =18 

Unpaired е = 3 


C 
AH -705--1151-2х328 


= 1200 KJ 
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Fact 


-2 


xx10 


1g x% H,O, solution = mole H,O, 


Н,О, + КМпО, — 0, «MF 


(n - 2) (n - 5) 
25. -2 
и mole H,O, = 5 200 mole KMnO, 
5х a = molarity x хх 107 
Molarity = 2513 
5х34 
Normality 5x29. _ 20 y 058к-06М 
5x34 34 
D 
5 jen 
ма! | Н0-8 0 ^B—cH, | 8420 
Qu 
OH 


Number of В-О-В bonds =5 
Number of B—B bonds -0 


Number of sp? B-atoms- 2 


A 

A, due to aromaticity 

C 

—+ z 

RMgCl + RCN —— R—C=NMgCl—22 5 R—C-0O-«Mg (OH \Cl+ NH 
/ / 8 3 
R R 

B 

RUN (i) RMgX ; 

(ii) H,O/ H* 
A 


а | 
| 
жағы — но”, o (B — keto аа) 
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20. B 
O 
[| || 
C—H | Кш 
, Y — 
X= Ө 
Н 
21. А 
СГ replaces ОН” due to acidic medium (elimination reduction) 
22. C 
Tischenko's reaction 
23. A 
Protonation of base is stabilized by resonance. 


NH, NH, түн, NH, 
МН,-0-5МН .— "' , NH-C—NH, у NH»—C—NH, > HjNÉ-C—NH, 


24. B 
i CI because Шы is aromatic 
25. A 
О 
че N—CH,—Ph 2 B= PhCH,-NH, 
О 
26. B 
Fact 
27. B 
On the basis of resonance. 
28. B 
Fact 
29. A 
Fact 
30. С 
VSEPR theory 
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B 
4x? -4х+2 = sin? y 
since0 < sin? y x1 


—0«4x! -4х+2<1 


->(2х-1) <0 


sin 47? — sin 25? + tan 61? — sin 11° 


SECTION- A 


(^ 4x? -4x« 2» 0) 


= (sin 61°+ sin 47°) - (sin 25° + sin 11°) 


= 2 sin 54? cos 7° — 2 sin 18? cos 7? 
= 2 cos 7° (sin 54° —sin 18°) 
=2 cos 7° (cos 36? —sin 18?) 


= 2 cos 7? 


С 


45-1) 51 
4 


Let equation of tangent for (o. 3 is у%2-2с -0 


Normal from P is x? —ty—ct*+c=0 


C ES =. age 
Co — ordinate of T (2ct, 0), га.) ДЕ 22 o) and nfo 5 = | 
t 


= АЛ = 

2r* 
1 1 2 
—+— = — 
A A' c 
D 


The point ([ P 1]. [P]) lies inside the circle x? + y? -2x-15-0 
[Pe 1f «[PT -2[P+1]-15<0 


> [P] «8 


Point([P +1].[P])lies outside the circle x? + y? -2x-7 - 0 


> [Р+1р «[P] -2[P+1]-7>0 


> [Р] >4 
4<[P] «8 


2 4 
ere) and 
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14. B 
Centres of circles are 


C, (-4,0). C, (-4,.0). C, (-4,.0) 
^ 0OC,,0C,, OC, are in GP 
2-2,4, 
Let any point on x? + y? =c? be P(ccosa,csina) : 
-. Length of tangents are 
РТ, = 42А, (ссоѕ а) 
РТ, = 424, (ссоѕа) 
РТ, = 2A, (ccosa) 
> PT; = PT, PT 


15. C 
Equation of the radical axis is 


41х-9 or NAZI 
4A 


Pitting xin x? + y? 21 


| 81 
= +,|1- 
2 16A? 
For the circle to have two common tangents, they must intersect at two distinct points 


81 
164° 


1- >0 


> iis or 52, 
4 4 


16. 6) 
y= |x—1| 
>y = (x-1) 
For image in y- axis, charge x by —x 
y = (1) 
>x - у +2х+1=0 


17. D 
Use A=0 
l6y* -16p^y +4p(ap+ Bp—-of) -0 
Since y is real 
-Dz0 
= (p-a)(p-B)20 
18. A 
ШЕТІ 2х10! Н 2^ 
T à + = 
10! {| 119! 317! 515! n! 
1 10 10 10 E 
>l Сү TO su t Gj-— 
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1» M 2" 
10! п! 
гт-9п-10 


-. Lines x - y+1=0&x+y+3=0 are perpendicular to each other 
2. Ойһосепіге(-2,-1) 
E (2m -2n,m- n) 
19. B 
Since (26) Кое: cos 5 [tan gent rule] 


| b«c 


B-C B+C) b-c 
-.tan cot = 
2 2 b+c 


b-c І-р b 


Similarly 4-5____(2) 
-q а 
l+p a 
-----(3 
1-г b (3) 


ated ted tee 


>2(p+q+r)=-2pqr 


$ p=-pqr 


20. 
tan ZPBF =} 
2x 
tan ZPBC => 
cot B = y 
3xy 
. 1 2 2 кё 2: 
Similarly cot C = Iu 
3ху 
2 2 
DEBE ICH E C 
3xy 3 
21. А 
Let AD=x and /ВАр-0 
In лавр, PD. = 2R 
sin 0 
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245 


=> 5100 =—— ..0-60? 
2x2 


XP -(243) 


cos 60° = 


2.x.1 
1+34/5 Ds 
x= S (-x>0) 
2 2 
22. D 
AQ S ee S AO S ADS зегі (1) 
АС 2 2 
In AAIC, гэнэ 25 
А, | (42€) 
sm— 51147- 
2 2 
атыла BAe (2) 
cos В/2 
tob ran 
AQ ocu 
1)/(2 = 
(jg) 28--- 
sin — 
2 
bis Se 
AP 
Similar! = 
y BI . А 
sin — 
2 
i +— 
AQ AP 2 2 В-С 
- = tan 
СІ BI ‚ А 
sin — 
2 
23. B 


cos? x+ Уз +1 sin x v3 1=0 
2 4 
=> 1-sin’ x4 Уз +1 sin x УЗ 1=0 
2 4 
0 


= (2sin x- J3)(2sin x-1) = 


_л 2л л 5m 
3737676 


>x “хе(-л,л| 


24. А 
(ап (5л cos 0) = tan Hos sin 2 


=> 5л со$0=пл [-5тэһ o) 


=> cos + sin Ө = m 
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28. 


29. 


30. 
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| z) 2n+1 
= sin] 0+— |= 
4) 10/2 


n=14, for each n thane are two values of Ө 


2.28 solutions 


B 
Let tanx=t 
-. equation reduces to 
4€, 24.2 
+t +—— = 5 
1+2 Г. 
= (2 -1)(“ +° -2)=0 
51 -1,-2 
л Зл 
x=—,— 
474 
С 


pe B 2030 
2) Qn41)z 


The last point after which graph of у = will stop cutting will be (2n+1) т 


== 
(2n+1)z 


2. Total intersection =2(n+1) 


C 
S 
1 
R 
1 
Q 
1 
P 
a 1 
A O 


С В А 


А 
Putting n= 1 P(1)=7? +2°.3° = 50 = 2х25 


Also confirm by P(n)=> P(n+1) induction step 


п(п+1) is always even. So given P(n) is wrong. 
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HALF COURSE TEST - V 


Time Allotted: 3 Hours Maximum Marks: 432 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-Ill is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 02 and 09 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (03 to 08) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +8 marks for correct answer and — 2 marks for wrong answer. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Name of the Candidate Б TESTE ES ШИЕ ШШ E n ЖЖ 
ГЇ ЇЙ 


ЕЛЕ Л ЕЕ С 11111 


FIITJEE Students From All Programs have bagged 33 іп Тор 100, 77 in Top 200 and 205 in Тор 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35,  Ag-47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


When the temperature of a gas, filled in a closed vessel, is increased by 1°C its pressure 
increases by 0.4 %. The initial temperature of the gas is, 

(A) 250 K (B) 2500 K 

(C) 250°C (D) 25°C 


A string of linear mass density 0.8 kg/m is stretched to a tension 500 N. The mean power 
required to maintain a travelling wave of amplitude of 10 mm and wavelength 0.5 m is 

(A) 70W (B) 85.3 W 

(C) 98.7W (D) 110 УУ 


A spherical metal ball of radius 'r' is lying at the bottom of a stationary 
container containing liquid of density p as shown in the figure. Find the 
force exerted on the upper hemispherical portion of the sphere due to 
gauge pressure (Ре = atmospheric pressure). 4r 


2 r? 
(A) тү 88, + 7rpg] (B) 7213р + 71р0] 
(C) nr? [3Р, + 7rpg] (D) 2лг? ЗР, + 7rpg] 


А spring mass system executes damped harmonic oscillations given by the equation 
_ bt k b? 
= 2m сі ! ЦЭ ЭМН EE АСЫ а. 
y = Ae %™ sin(o't +) where о a. 
where the symbols have their usual meanings. 
If a 2 kg mass (m) is attached to a spring of force constant(K) 1250 N/m, the period of the 
oscillation is (1/12)s. The damping constant ‘b’ has the value. 
(A) 9.8 kg/s (B) 2.8 kg/s 
(C) 98 kg/s (D) 28 kg/s 


Space for rough work 
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5. A small section of area ‘AA’ is removed from a uniform spherical 
shell with surface mass density o and radius ‘R’ as shown in the 
figure. Find the magnitude of gravitational field intensity at point P 
due to the remaining mass. 


4бЛАС 4cAAG 
A B 
(A) OR? (B) Re 
AAG 
(C) ^ (D) zero 
6. A horizontal spring mass system is executing SHM with time period of 4 sec. At time t = O, it is at 


mean position. Find the minimum time after which its potential energy becomes three times of 
kinetic energy. 


(A) 1 sec (B) 1/2 sec 
(C) 1/3 sec (D) 2/3 sec 
7. Two blocks connected with the spring of force constant 4 m/s 3 m/s 


100 N/m are given velocities 4i m/s and —3i m/s when => == 
the spring is in natural length as shown in figure kg TTT 250 
(А) The velocity of 2kg block is maximum when 5 kg s 

block is at instantaneous rest. 
(B) The maximum and minimum velocities of 2kg block is 71 m/s and —3i m/s respectively. 
(C) The maximum and minimum velocities of 5kg block is 4 m/s and zero respectively. 
(D) All of the above 


8. Two blocks of masses 2kg and 3kg are connected by string 5 m/s 
of length 1m. At any instant the velocities of block of mass 
2kg and 3kg is 5 m/s in opposite direction and perpendicular li 
to the length of string and is also parallel to horizontal table. 3kg 2kg 
(A) Tension in the string is 110 N «—— im ——» 
Tension in the string is 120 N | 5 mis 


(B) 
(C) Velocity of centre of mass is 2 m/s 
(D) Velocity of centre of mass is 5 m/s 


9, A block of mass 2kg starts moving at t = 0 
with speed 2m/s on a smooth horizontal 
surface. A horizontal force F is applied in 
the direction of velocity which varies with 
time shown in figure (b) the speed of < 
particle at t = 3 seconds (0 = 10 m/s?) (a) (b) 
(A) 2.5 m/s (B) 3.5 m/s 
(C) 4.5 m/s (D) none of these 


Space for rough work 
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Two objects of mass 3kg and 2kg move along x and y axis with speed 4 m/s and 3 m/s 
respectively on the horizontal smooth table. After collision the bodies stick together. Then 

(A) Heat generated in the process is 15 J 

(B) Heat generated in the process is 18 J 

(C) Direction of motion with x-axis after collision is 60°. 

(D) 


D) Direction of motion with x-axis after collision is tan"! B : 


In the shown figure the linear mass density of the rod is ^ and ! 
dimension are shown in figure. The moment of inertia about <—/—> 


the dashed axis i === 
е d ed axis IS ^ Ж 
(А) 2X6 ( ( 
5 V ү e: -> 
(в) 256 <1->| Л ^ 
: ( 2 
с) 2м - (р |v 
(D) 4243 ! 


A block of mass 3kg is connected with two identical massless 
springs A and B and a block of mass 2kg is hanging with a third 
identical spring C as shown in figure then the magnitude of 
acceleration of 3kg and 2kg block just after cutting the spring A 


(A) = m/s? and zero 


(B) К m/s’and zero 


(C) 3 m/s”, 10 m/s? 


2kg 
(D) 20 m/s?, zero m/s? 


Two particles of masses 1kg and 2kg are moving with constant velocities 2m/s(i) and 5т/ (i) 


respectively and crosses the y-axis simultaneously at t = 0 sec and are moving on a smooth 
horizontal xy-plane. The separation between the two particles is 10 meter at t 20. The angular 
momentum of 2kg particle with respect to 1kg particle at t = 5 sec is 

(A) 20 N-m-sec (B) 40 N-m-sec 

(C) 60 N-m-sec (D) 80 N-m-sec 


Space for rough work 
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14. 


A particle moves along an arbitrary path. If v and aare the instantaneous velocity and 
acceleration vectors of the particle, then the ratio of magnitude of tangential and centripetal 
acceleration is 


ESA в) 12У! 

[аху | а-у | 

dv / dt (D) None of these 
div / dt 


A ball is released from rest at a height of 10m on an inclined plane O 
of inclination 53°. If collision is in elastic then find the horizontal 


velocity of the ball 10m 


(A) 10/2 (B) 6/2 53: 

(C) 12/2 (D) 14/2 

A wedge whose curved surface is parabolic in shape and has a= g m/s? 
equation х2 = 4y starts accelerating with acceleration g m/s? 

when a block is at the bottom of wedge and is located at (0, 0). 

The maximum height attained by the block (assume the curved —1 SSE 
surface is sufficiently long) (0, 0) 
(A) 1m (B) 2m 

(C) 4m (D) 8m 


The ratio of magnitude of work done in moving slowly a block of mass m on a rough inclined 
surface of inclination Ө = 45°(tan@ > р) from bottom to top and from top to bottom is 5. The 


coefficient of friction between the block and surface is 


Four identical particles of mass m are projected along the plane towards the centre of a square 

from the corners of the square simultaneously with constant speed Vo. Then 

(A) If the two spheres comes to rest after collision then the other two must also come to rest after 
collision. 

(B) If the three spheres comes to rest after collision then the fourth one must also stop after 
collision. 


(C) If all comes to rest after collision then loss of energy is 4m у. 
(О) If all comes to rest after collision then it will violate the law of conservation of momentum. 
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21. 


22. 


Figure shows the pressure P versus volume V graphs for a 
certain mass of an ideal gas at two constant temperatures T, 
and To. 

Which of the following option is correct? 
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Two identical vessels A and B contain mass m and 2m of same gas respectively. The gases in 
the vessels are heated keeping their volumes constant and equal. The Temperature-Pressure 
curve for mass 2m makes angle a with T-axis and that for mass m makes an angle В with T-axis 


then 
(A) tan a = tan В (B) tan a = 2 tanp 
(C) tan B = 2 tana (D) None of these 


If the moment of inertia of a isosceles right angle plate is | about an axis 
shown in figure. Then moment of inertia of a square plate of same 
material and thickness shown in figure about the given axis is 

(A) 301 (B) 321 

(C) 641 (D) 901 


242a 2Ү2а 


Two simple pendulum of length / and 16 / аге released from the same phase together. They will 


be at the same phase after a minimum time. 


8n |£ т j£ 
(A) zE (B) зуд 
(С) 25 (б) попе of these 


Space for rough work 


website: www.fiitjee.com 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


AIITS-HCT-V-PCM-JEE (Main)/16 


23. 


24. 


25. 


26. 


27. 


Two springs, each of spring constant k = 100 N/m are attached k 2kg к 

to a block of mass 2 kg as shown in figure. The block can slide 799099974 _ [0000000 
smoothly along horizontal platform clamped to the opposite walls с = 

of trolley of mass 5 kg. The block is slightly displaced and then 

released. The period of oscillation is (in seconds). (all surfaces 
are smooth). 


[17 [1 

(A) Т-2л 1000 (В) TETAN 
1 49 

(C) T 2 2x loc (D) TEES 6G 


Two particles are executing SHM of equal amplitude along parallel lines with same time period. 
Their velocity vectors are always oppositely directed to each other. The minimum phase 
difference between the two particles is 

(A) 0° (B) 90° 

(C) 180° (D) 270° 


"777777777777777777777777777777777. 


Which of the following statements is incorrect? 

(A) Work done is zero if the point of application of force does not move. 

(B) Total work done by static friction is zero in rolling without slipping for the complete system. 
(C) Work done by friction must be zero in pure rolling for the rolling body. 

(D) For an isolated system momentum of the system is conserved for any type of collision. 


ERS 


о =3 rad/sec 


Three small spheres A, B and C of masses 1kg, 2kg and 
3kg are rotating with a circular disc with angular velocity 3 
radian/sec and are connected with strings to O as shown in 
figure. Coefficient of friction between spheres A, B, C and 
disc is 0.4, 0.3 and 0.2 respectively. 

(A) Friction force acting on sphere B is 6 N. 

(B) Tension in the string connecting sphere A and B is 9 N 
(C) Tension in the string connecting sphere C and O is 8 N 
(D) Data insufficient 


A block of mass 2kg is kept gently on a moving tape of a machine in 
which the rotating cylinders have angular speed of 20 rad/sec and Ө 
there radius is 20cm. If coefficient of friction between the tape апа 
block is 0.5 and there is no slipping between tape and cylinder. Then 
(take g = 10 m/s?) 

(A) The distance travelled by the block before relative motion with tape ceases is 1.6 m 
(B) Work done by friction on the block is 8 N 

(С) Work done by friction on the block is – 16 N 

(D) Linear velocity of tape is 40 m/s 
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A rod of mass m kg and length / meter is hinged about its end A and is vertical B 
initially. Now the end A is accelerated horizontally with acceleration ag = 0 m/s*. 
The hinge reaction when the rod becomes horizontal is 


4mg mg mg mg 
(A) i: uc (B) R, = 3 ey ra 
m a 
(С) R, = Таң, В, = SN (D) В, = 4mgN, Ry = Таң А 9 


The temperature at which the speed of sound wave in helium gas is same as that in hydrogen 
gas at 27°C, is 

(A) 504°C (B) 45°C 

(C) 327°C (D) 231°C 


A triangular wave pulse on a taut string travels in positive x-direction with speed v. The tension in 
the string is F, and linear mass density of string is u. At t = 0, the shape of pulse is given by 


0 if x«-L 
cM for -L«x«O0 
у(х,0) = 
a for O<x<L 
0 for х»Ї 


choose the correct statement. 
(A) Magnitude of instantaneous power is zero for -L < (x – vt) «0 


2 
(B) Magnitude of instantaneous power is ЫН for (x — vt) < -L 
h 2 
(C) Magnitude of instantaneous power is ЫН for (x - v) > L 


2 
(D) Magnitude of instantaneous power is "(t forO<(x-vt)<L 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only one is correct. 


1. The velocity of electron in the second orbit of He* will be 
(A) 2.18x10° m/s (В) 1.09x10° m/s 
(С) 3.8x105 m/s (D) 6.8х10% m/s 
2. A mixture of (CH3)3C — CHOand HCHO on heating with aqueous KOH solution will give 
(A) HCOONa + (CH3)5C - CH2 — OH (B) CH3 
НаС--С--СН,, HCOONa 
(C) бнз (О) үн 
HCOONa + & nan Н:С--СН,-ОН + хойг 
CH3 CH3 
3. For the reaction: 


R- X+ ОН ——ROH + X- 


The rate of reaction is given as follows. 

Rate = 4.74 x 10° [R — X] [OH] + 0.24 x 10° [RX]. 

What percentage of R — X will react by SN? path if [OH] = 107° molar 
(A) 1.93 (B) 4.74 

(C) 2.37 (D) 4.9 
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СН, 
? Л” 
—— А, Ais 
CH3 
(A) OH (B) OH 
СНз сн; 
НО НО 
(С) OH (D) CH3 
CH3 
СНз HO 
If the radius of Bohr’s is x, then de Broglie wavelength of electron in 3rd orbit is nearly 
(А) Алх (В) блх 
(С) 8лх (D) us 


Which of the following reagent solution can be used to distinguish between methanoic acid & 
ethanoic acid? 

(A) Tollen's reagent (B) FeCl solution 

(С) FeSO4/H20» (D) Ма„СО» solution 


Si-F bond is stronger than C-F bond due to 

(A) Larger size of silicon atom 

(B) Larger electronegativity difference between Si & F 
(С) The presence of pz - dx bonding 

(D) Overlapping of P — P atomic orbital 
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Which of the following species have the bond order same an No? 
(A) СМ (В) ОН” 
(C) МО? (D) СО” 


In FCC lattice of NaCl structure, if the diameter of Ма” is X & radius of СГ is Y, then bond length 
of NaCl in the crystal is 


(A) 2x + 2y (B) x+y 
х у х х 
22-27 шээг 


0 
CsCl has bcc structure with Cs* at the centre and СІ” ion at each corner. If rCs* = 1.69 A 8 


0 
ІС5 = 1.81 A. What is the edge lenght ‘a’ of each cube? 


5 6 
A) — В) — 
(A) 7 (В) B 
7 4 
C) — Dj 
(C) B (D) 8 
In the metallurgy of iron, when lime stone is added to the blast furnace, the calcium ion ends up in 
(A) slag (B) gangue 
(C) metallic calcium (D) calcium carbonate 
үй 
В 
Хон 


In the product (A), the electrophile will be attached to the which position w.r.t -B(OH)» group 
(A) ortho (B) para 
(C) meta (D) ipso 


Find total number of product as a result of given reaction: 
CH, - CH = CH- CH, -COOAg—222" , 


(A) 3 (B) 4 

(C) 5 (D) 6 

The aqueous solution of each of the following salt is coloured except 
(A) TiCl, (B) Ғесіз 

(C) CuCl. (D) MnCl; 
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Which of the following salt will not produce black ppt on passing H2S(g) through their aqueous 
salt solution in acidic medium? 

(A) CuSO, (В) РЫС 

(C) CdSO, (D) МС 


A current of 2A passing for 1.93 x 10^ sec through a molten Тіп salt depositing 23.8 g Tin. Тһе 
oxidation state of Tin inthe salt is (given atomic number of Tin = 119) 

(A) 2 (B) 4 

(C) 1 (D) 3 


What volume strength of 200 ml H2O» required for complete reaction of 7.9 g of KMnO, in basic 
medium? 

(A) 1.86 (B) 11.2 

(C) 1.4 (D) 5.6 


The molecular weight of an acid is 82. In a titration, 100 ml of solution of this acid containing 
39 gm of acid per litre were completly neutralized by 95 cc of aqueous NaOH containing 40 gm 
NaOH рег litre. What is the basicity of the acid? 

(A) 1 (B) 2 

(C) 3 (D) 4 


Two sample of HI each of 5 gm were taken separately in two vessels of volume 5 & 10 litre 
respectively at 27?C. The extent of dissociation of HI will be 

(A) more in 5 litre vessel (B) more in 10 litre vessel 

(C) equal in both vessel (D) nota 


The ratio of equivalent weight of oxidant & reductant in 
C,H,OH - OH +1, ——>CHI, - HCO, +Н,О +17 
(A) 1:2 ( : 
(C) 2:3 (D) 3:2 


What is the pH of 10? M solution of NH4OH (K, = 1.85 x 10? M) at 25°C? 


(A) 10.75 (B) 10.14 

(C) 9.65 (D) 9.10 

Which of the following compound would you expect to be molecular? 
(А) МО (B) PCls 

(C) CaCl. (D) both (A) & (B) 
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23. 


24. 


25. 


26. 


27. 


14 


Which one of the following shows maximum paramagnetic character? 
+ 4- 

(A) [Cr(H,0), | (B) [Fe(CN), | 

(с) [Fe(CN), |” (D) [Cu(H,0), |? 


Boron has two isotopes {B and ;'B . If the atomic weight of boron is 10.81, the ratio of :°В and 
; B in nature is 


(A) 19/81 (B) 20/53 
(C) 15/16 (D) 10/11 
Which of the following is non stoichiometric and metal deficient? 
(A) FeO (B) ҒезО, 
(C) Ғе:Оз (D) ай of these 
Percentage of gold in 22 carat gold is 
(A) 15 (B) 85 
(C) 92.6 (D) 37.5 
CH, - CH, -OH+Na——>(A) 
СН, 
H——]——OH+SOCI, —* >(B) 
D 
А-В---(С) 
Ғіпа (С). 
(А) СН, (В) CH3 
H— ——D H——|——OCH;5Hs 
ОСЫН D 
(C) CH, (D) CH3 
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Potassium 40 decay to Argon — 40 with a half life of 1.27 x 10° years. What is the age of rock in 


which the mass ratio of “Аг to “К is 3.6? 
(A) 3.2 x 10° years (B) 4.2 x 10° years 
(C) 2.8 x 10° years (D) 6.4 x 10° years 


KMnO,/OH /со4 , A НО, Ap 


Compound B is 


A CHO B 
„ЖОК ытта a 
CHO 
(C) OH (D) None 
OH 


The number of moles of Cr;O;?- needed to oxidise 0.136 equivalent of NHs* by the reaction: 
NH," + Cr, O7 ——N, + Сг?" +H,O 


is 
(A) 0.136 (B) 0.272 
(C) 0.816 (D) 0.0227 
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Mathematics PART - III 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1. If N= (443) =Р+В (n €N) where P is the integral part of at М and В is the positive proper 
fraction then the value of (1 — B)(P + B) 
(A) 1 (B) 2 
(C) 3 (D) 4. 
32" 
2. If {x} denotes the fractional part of ‘x’ then find the value of | 8 | where n е М. 
1 1 
A) = B) — 
(A) 5 (В) 2 
1 1 
C) = р) —. 
© = (D) те 
3: The 8" term in the expansion of (1 +2х)"? 
7 (1.3.5...13)x’ 7 (1.3.5...13)x? 
(Ау С. (В) (-1) 7 
1.3.5...13)х° 
Cri nel = )x (D) None of these. 
4. If Ao, Ay, A2, Аз, A4 and As be the consecutive vertices of a regular hexagon inscribed in a unit 
circle. Then find the product of length of АА, АА, and Ao А4. 
(A) 1 (B) 3 
(С) 5 (0) 7 
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Number of positive real value of x such that x, [x] and {x} are in H.P. (where [x] and {x} denotes 
the greatest integer and fraction part of x) is equal 

(A) 1 (B) 2 

(С) 0 (D) 3. 


2 2 


From the points on the circle х2 + y? = 4 tangents are drawn to the ellipse Эг 2 = 1. If the locus 


of middle points of the chord of contact is the curve a (bx? + cy?) = (dx? + ву?) , then the value of 


Бин where (11-» G.LP.) 


(A) 4 (B) 
(C) 6 (D) 


201 201 
Let a1, аг, аз... a201 are іп G.P. with aio, = 25 and Y'a, = 625. Then one value of yt is equal 


i=1 i=1 8j 

to 
(A) 5 (B) 25 
(C) 125 (D) 1. 

2 
If x = ѕесӨ — соѕ0 and y = sec?0 — cos?0 then the value of EJ at x = 0 is 
(A) 0 (B) 2 
(C) 4 (D) 9 
х у | 1 1 1 
=+ Бо is a variable line, where ae ee =-;(c is a constant). Locus of the foot of 
a a с 
perpendicular drawn from origin to the variable line is 
(А) x°-y* = с? (В) x+y’ = с? 
(С) -х + y? = с? (D -x*-y?zc* 


If the locus of the middle point of the chords of the parabola у? = 4ax which subtends angle a at 
the vertex is (32 + y? — 4x)? tan?a = 64 (8x — y?) then the value of a is 
(A) 1 (B) 2 
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18 


The sum of real values of К for which the cubic x? — kx + k — 1 = 0 has exactly two distinct real 
solution 


a 2 e 2 
с)? o) 4 
In triangle, if A = a? — (b — c)? then tanA is equal to 

a) 2 в) = 
(©) 1 р) =. 

їгап(2п-1)л 

The value of the expression ушш is 

(А) 5 8) 5 
©) = р) 2. 


Let f(x) = (1 + b?)x? + 2bx + 1 and let m(b) be one minimum value of f(x). As b varies, the range of 
m(b) is 


(А) 10,1) (B) (в: 
© 14 (р) (0.1. 


A line y = x + 2 is drawn on the co-ordinate plane. This line is rotated by 90° clockwise about the 
point (0, 2). A line y = — 2x + 10 is drawn and area of this triangle is A, then the value [A] is ( [] > 
is С.Е.) 

(A) 128 (B) 64 

(C) 21 (D) 20. 
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Number of integers satisfying the inequalities 


1 tog, х? 
log, x -1 +#——+2>0 , İS 
loga — 
09: 3 
(A) 5 (B) 6 
(C) 7 (D) 8. 


If the equation |х -3|-2 =p, where р is a constant integer has exactly three distinct solution 
then the number of integral values of p, is 
(A) 0 (B) 1 
(C) 2 (D) 4 
Let A = {x :(x+2)(x-4)<0}, and B = {х :х°-ах+4 <0} if AU B =A, then the largest integral 


value of ais 


(A) 3 (B) 4 
(C) 5 (D) 6. 
tan? 9 
If cos0, = 200550193 where 0, 0» є (0, л), then the value of 2 is equal to 
—cos0, tan? 0, 
2 
(A) 1 (B) 2 
(C) 3 (D) 4 


Let Р(х) = x? + x? + 1 have roots хі, Хо, Xs, X4 and xs g(x) = х2 — 2, then the value of 
0(Х4) - G(X2) - g(xa) . g(x4) . 0(Х5) - 30g(xixoxaxaxs) is 


(A) 1 (B) 2 
(С) 4 (D) 7 
If a+b + c= 0 and a? + b? + с? = 1 then the value of 2(а + b^ + с“) is 
(A) 1 (B) 2 
(C) 3 (D) 3. 
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23. 


24. 


25. 


20 


If the value of о є [0,27] such that the inequality sin х) нота) > 0 is true for all that 


number x, is equal to E where p and q are relatively prime positive integers, then the value of 
(p + q) is 

(A) 3 (B) 5 

(C) 7 (D) 9 


f(x)= x? + рх? + qx + 6, where р, q е R if f'(x) is negative in largest possible interval (3.4). 


then the value of (p + q) is 
(A) 3 (B) 5 

(C) 7 (D) 9 

In a AABC, the tangent of half the difference of two angles is one third the tangent of half the the 
sum of same angles. The ratio of the sides opposite to the angles. 

(A) 2:1 (B) 1:2 

(C) 2:4 (D) 4:2. 


If cos x + cos 'у + cos 'z = Зл then compute the value of 


2004 2004 2004 6 


x^ ву" +25 + 
х2003 | 2003, „2003 


(А) 0 (В) 1 
(С) 2 (0) none of these. 
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Area of the parallelogram formed by the lines y = mx, y = mx + 1, y 2 nx and y = nx + 1 equals 


(A) |тап(т-п) (B) es 
Im «n| 

(бу ts Gr. 
[m —n| Im «n| 


Let PQ and RS be tangents at the extremities of the diameter PR of a circle of radius r, If PS and 
RQ intersect at a point x on the circumference of the circle, then 2r equals. 


(А) /PQ.RS (В) CORB) 
2PQ.RS (РО? «Rs*) 
©) (Pa-RS) ХУЧ ngo 


If а > 2b > 0 then positive value of m for which y =mx—bv1+m? is a common tangent to х? + y? 


= b^ and (x - а)? + y? = b? is 


2b Ja? — 4b? 


A) ----- B 

A) 22-12 в) 252 
2b b 

€) 2-26 uir 


The locus of the orthocentre of the triangle formed by the lines 
(1 + р)х – py + p(1 + p) = 


(1 + q)x ^ ду + q(1 + а) =0 and y = 0, where p zqis 

(А) а hyperbola (В) aparabola 

(С) anellipse (D) a straight line. 

Let ац ах... ao be іп A.P. hy he ... hio bein H.P. if a, =h; = 2 and aio = hig = З, then a4 hzis 
(A) 2 (B) 3 

(C) 5 (D) 6 
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Physics 


PART – | 


1. For isochoric process P œ Т 
ARAT 
P T 
T- ATP _ 1x100 — 250 K. 
AP 0.4 
2 P= 1 Paty 


SECTION - А 


3. Ро(лг?) + weight of liquid above sphere. 


2 
4. @'= сс. 
үт 4m 


5. Ishe + lelement = О 


6. 1 moža? — x2) = 1 : 
2 312 


> x „ЗА. Asinot 


4.0) 
...(ii) 
...(iii) 


> t = 2/3 sec 
7. Vom = 20-6 эв 
7 
1 1 1 1 
2504) f (2)(3)? = 5 5v? + 5 2у2 
ТЕС Бу| 559) 
Solving (ii) and (iii), we lead to desired result. 
8. From centre of mass frame 
2 
T- mv 
r 
2 
T= 3(4) = 120N , where х = 2/5 
(2/5) 
where, Voy = 10-15 __4 mis 
9. v? — u? = kt/2m 
10. Momentum conservation 
121 +6) = 57 
V _ 12i «6j m/s 


So, tan 0 = 6/12 
=> 0 = tan (1/2) 
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11. 


12. 


13. 


14. 


29 


30 


2 25 
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= (5307938) {px dua? аха (во) -63)= -153 


| 4m? 


| 4 2m/? when (m = 2) 


2F сов 60° = 3g + 2g 
25, 5-39-20 


=>F,=50 
So, a = 50/3 m/s 
L-rxp 
a-v 
acos Ө = —— 
V 
| ах 
аѕіпӨ = 
у 
Yi RT, _ YR T» 
M, M5 
P(x,t) = por By 
Ox д 


website: www,fiitjee.com 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


AIITS-HCT-V-PCM (Sol)-JEE(Main)/16 


Chemistry PART - Il 
SECTION – A 
1. Velocity of electron in nth orbit of H — like atom is given by: 
= 2.18x10 (S 
n 
For second orbit of Не?“ ion: 
Z-2,nz2 
-. Velocity of electron = 2.18 x 109 m/s 
2. Cross Cannizzaro reaction will occur. 
3. Percentage of SN; = ДЕБЕ х100 


rate SN, +rate SN, 


4.74x10* [R - X] OH | 


= х100 
4.74х10° [R - X] OH: |+0.24х10° [8 - X] 
= 1.93 
4. OH OH 
7 Hə f e 
O 
4 ali i (орн; 
CH3 ou Y HT њо“ 
H 
CH 
i e OH 
CH3 CH3 
5, = та, 
2 
Амсар 
fes 
, 14 
r = 9r, = 9x 
n 
mvr, --- 
T 
nh 
mv = 
2nxr, 
Зп n 
© 2пх9х блх 
N= a = блх 
mv 
6. Because methanoic acid contain both aldehydic as well as carboxylic group. 
7. Si-F bond is stronger than C-F bond due to the donation of electron from F to Si gives rise to 


рт-ат bonding. 
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10. 


11. 


14. 
15. 


16. 


17. 
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№: 
Вопа огаег = РЕСАВЕ 
.10-4 34 

2 


ON is isoelectronic with No & hence same B.O. 


Bond length = Ба 


2 
2 2 


The distance of closest approach between Св” & СГ. 
i.e. the half of the body digonal. 


ау 

ЕЛУ 

av3 
2 


DY =1.69+1.81 
| 3.50x2 7 


З м 
CaCO, + SiO, —— CaSiO, + CO, 
flux Impurity slag 


H3C—CH—CH-—CH, жж Ha3C—CH—CH-CH; 


| | 


H3C—CH-—CH-CH;—Br ni 
| HgC—CH—CH-CH» 
cis trans PE d “ж 
R S 
Except ТІСІ, all other metal ion Fe?*, Си” & Мп? contains unpaired electron & are coloured. 


CdS is yellow solid. 


0-1х1 
= 2x1.93x10^* 

2x1.93x10* 
Number of Farad = 0.4F 
umber о araday 96500 


Number of moles of till will deposite = e — 0.2 mole 


Oxidation state Sn = ud =2 
0.2 


In basic medium: 


+7 +6 
KMnO, —oK,MnO,; n-factor = 1 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


Ммм ыы 
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Let volume strength of H20; = x ml 
Now meq of KMnO, = meq of H202 


79.4000 = 200x—~ 
158/1 56 
7.9x1000 _ 200x 

158 56 
Х- БІН с 
4 


N x Vbase = N x Маса 
40x95 39х100 


40 82/n 
= 95x82 _9 
39х100 


a is inversely porportional to concentration. 


1 moles of С-Н-ОН = 1 mole of HCO. 
= 1x 4 eq of HCO. 

2. n factor for СН5ОН = 4 

. _M 

59, C;H5,OH яд 4 

Also, 

4 moles of lo = 1 mole of СН, 


1 mole of l> = 1 mole of CHI, 


2 eq CHI, - 2 eql, 


By using: 
-5 
a= ү®- 185x10*) _ 5 436 
[o 0.001 
Hence, 


(ОН: | = Ca = 10? x 0.136 = 1.36x 10 *M 
pOH = -log| ОН” | = -log(1.36x 10) 


= -log 1.36 + 4 = 3.86 
pH + pOH = 14 
pH = 14 -pOH = 14 — 3.86 = 10.14 


lonic compound are generally combination of metals & non metals example CaCl», while molecule 
compound are generally composed of non metals only as in N20 & РС. 


3+ 


| Cr(H,0), | 


The percentage of B = х 
Then percentage of ГВ = 100 — x 


contains three unpaired electron when as [Fe(CN), |” contains zero unpaired 
electron. All other complexes have one unpaired electron each. 


25. 


26. 


27. 


28. 


30. 
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Ё 10х-(100-х)11 


-10.81 
100 


Х-19 
28 19 


The ratio of 2— = — 
ПВ 81 


The fact that they аге non stoichiometric is related to their structure, which аге similar. The CCP 
structure differ only in the arrangement of Ғе? and Fe% in the holes in the octahedral & tetrahedral 
crystal. 


Percentage of gold 2, 100 


CH, - CH, -OH+Na——>CH, - CH, ONa+3H, 


(A) 
CH3 CH3 
H——|——H+SOCI, —* > CI—|——H +50, «НСІ 
D D 
(В) 
сн; 
А-В-- Н-- —OC>Hs 
D 
Ин сия = =5.46x10 year" 
1.27x10 


If the mass of “Аг is 3.6 times that of “°K, then the original mass of “К must have been 
3.6 + 1 = 4.6 times that now present. 
t= си 4 xlog ER =2.8x10° year 

5.46x10 " year 1 


n-factor of Сг052 = 6 
Equivalent of Cr;O;^- needed = equivalent of МН; = 0.136 


л moles of Сг;О; = 0.196 _ 9 9907 
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Mathematics PART - Ill 


1. 


SECTION - A 


(7 -443| — B' positive proper fraction 
B4B'z 1 
1-В-В 
B(P + B) (7-4,3) (-443| 
= (49 — 48) = 1. 


3^ g^ (1«8) 


8 8 8 
Со + "0,8 «"C,8*..^ 0,8" 


8 
| 32" Е 1 
8 8 


Зэн integer 
к^ 


_ ( GE EE ю Цэ гарх 
-(-1)' (1 са E х 


-4) (1.3.5...(2r - 1))x' 


Т, -( yt 


1.3.5...13)х” 
7! 


We know, in hexagon centres angle is =з = 60° and each angle. 


(2n-4)& (6-2)х180% 


= = = 120° 
2n 6 
radius г = Ао A, 
: In AAo А; Ao 
сөсі20е- АоАт “А,А-АА; _ 14+1-AoAs 
2А,А,.А;А, 2.1.1 
A,A; = V3 -40) 
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similar in AApAsA4 аге have AoA, = 43 
(AoA4) . (АА) . (АА) 


-43-43-3 unit. 
We have 
Si 2x {x} ug 2([x]+ {x}) {x} 
Ы x +{x} [x] [x]+{x}+ {x} 
- ар 200092087 
[x]+2{x} 
= (pg +2[x]-{x} -2p]69 + 25) 
=> [x] = V2 {x} 
(4-8 
Je 
=> O<{x}<1 
> os Ма > 0<[x]< V2 
x = 0 (not possible) [x] = 0 
[x] = 1, {x} =x - [x 
1 
Pisos 
шаах | N2 41 
42 2 
Equation of С.О.С from (2 cos6, 2 sin Ө) (a cos Ө, a 510) 
С.О.С - T 
2xcos0 | 25іпӨу 23 0) 
4 3 


Let mid point (hy. К+) 

equation of chord T = s; 
2 2 

hx ky , h n: 1 


4 3 4 3 
hx ky h? k? , 
^а аа .. (il) 


compare both (i) & (ii) 
cos0 25іпӨ 


2 x 

oe RE: 

h k h? k? 

4 3 4 3 
ИИ Т. c 6h 

2(3h? + 4k?) (3h? + 4k? ) 
| 12К 6k 

5110 = = 


(3h? + 4k?) 3h? + 4k? 
now for locus 
36(h? + kô = (3h? + 462) 
36(x? + y?) = (3х? + Ay)? 
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st = 
7. ар 1 term а 
common ratio=r 
201 
Уаі=а+аг+аг?...аг% 
i=1 
a(1—r20" 
625 = шан 
Now, 
yes P 1 
Стаі (а, а, “ам аш a аг ar? 
201 
1 B E 
oa a Erea RUNE 
123 al 1- jy а ал 
2 625 625 , 
2 
(аш) 625 
8. X = sec Ө — cos Ө 
z = ѕесӨїапӨ + sin = {апе (sec 0 +соѕ0) 
also у = sec? 0 – cos? Ө 
M" = Зѕес? 0sec 0 -tan + 3cos? 0 sino 
= 3 tano (ѕес?0 + cos? 0) 
dy Y 2 
(% | Е 9tan^ 0(ѕес? Ө + cos? ө) 
dx dx tan? 0 (sec + соѕ0)? 
do 
2 2 
ICE 
dx x-0 dx at 0 -nn(nez) 
9. bx + ay = ab 2 
equation of line | r to (i) passing through origin is 
ax —by =0 
from (i) &(ii) 


2 
aX. +ау - ab 
y 


2,2 2,2 
p- X +y Л a-X y 
y Х 
Given шээж 
x? y? od 
2 ee 2,42 c? 
(x +y ) (x +y ) 
х2 уг о? 
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10. 


11. 


12. 
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T = s, (mid point h; Ка) 
ky — 2a(x + h) = k? -4ah 
ky — 2ах = k? – 2ah 


ky -2ax 
=1 
к? — 2ah 
parabola (homogenisation) 
у? = 4ax 
2 У 2. 
=4ах(1) = 4а X 
: | E - 2ah 
22642 
2, 88 х 4ак ху-0 


“К2-2апл k?-2ah 
angle b/w two pair of straight line 


_ 24h? -ab 


tana = 
a+b 
2 
ВЫ 85) 
(a+b) 
2ak Y 8а? 
le 2 5 ef 2 | 
5 -да —2ah 
tan’ a = 3 ? 
dure. 
kê —2ah 


(8а? + y? — 2x)? tan’a = 16a? (4ax – y?) 
compare with 

(32 + y? — 4x)? tanta. = 64(8x – у)? 

a=2. 


(х2 1) —k(x —1) =0 

(Х-1)| Х-х-1-К1-0 

x =1orx?+x+(1—-k)=0 

for exactly two distinct real solution 

either D =0 > 1—4(1—k) =0>51-4+44k=0 
3 


k-2 
4 


1 (one root) 


2 - == 
ОИТ коо root) 


3-К-0->К-3. 
A=(a+b-—c)(a+c—b) 
A = 2(s – c)2(s – b) 
mE. (s -b)(s-c) (s-b)(s-c) 1 
2 8(8-а) A 4 
2tan ^ 
tanA = 
1-tan? ^ 
2 
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13. S= + + 5 + +... 
4 8 16 32 
_1_1 1 1 
4 8 16 32 
1 
4 at eet 
441 43 6 
2 
нэ -20 -0 
14. Minimum values of f(x) would occur at x = = 5 
211-02) 140 
b° 202 


"eom 


р? ; 
m(b) = +1= varies from (0, 1] as b varies from (— oo, oo). 
(6) 1+b? 1+b? (0, 1] ( ) 
15. у=х+2 
Area of triangle 
0 2 1 
-18 14, 
23 3 
8 -6 1 
.2/69 64 
213 3 
4:394 
3 
E -21 
3 


16. floggx 14 1298 ло 
2 -logs 
3 
log, x -1 RO a 


put log, x-1=t? log, x = 1? +1 
2|t| 3(1 +t) +4>0 

2\t| - 3-305 4420 

3t -3[t| + [t| - 1 « 0 
ШЕ ИЕ 


x € [3, 9) > 6 integers i.e. 3, 4, 5, 6, 7, 8. 
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|x + 3] |x + 3|-2 (-3, 2) 
AUB=A 
f(x) =x°-ax+4 
D>0>a°-16>0>a<-4ora>4 2. @) 
f(-2)>0=>4+2a+4>0>a2>-4 ... (ii) -2 4 
Қ4)>0->16-4а»4>0->а<5 ... (iii) 


and -25554;-45а <8 


Also, if = Othen also AU В = А 
a*—16 «0, a e (4, 4). 


cos0, 2cos0,-1 
1 2 —cos0, 
apply C & D 
1-cos0, (2-c0s0;)-(2cos0, - 1) 
1«cos0, (2-cos0,)+(2cos0, - 1) 


ian? 0, 3(1-cos0;) | Stan? 0, 
2 1+cos0, 

tan 

tan? 92 Ё 


х-үуғ2 
(Jv+2) «(dy*2) «1-0 


y? + 20y* + 40y? + 79у? + 74у + 23 =0 
9(x1) . 9(х2) . g(X3) . 0(х4). 0(Х5) = product of roots = — 23 
Q(X1) . 0052). 0(Хз) - g(x4) . g(xs) — 30gGxixoxaxaxs) 
7. 


= – 23 + 30 = 


(a+ b + c)? = a? + b? + c? + 2(ab + bc + ca) 
ab + boca > 
Now, (ab + bc + са)? = a?b? + bfc? + с?а? + 2abc (а + 0 + c) 


— ар? + bc? + с?а? = 


о 4 | o 


Hence > af + bf + с“ = (a? + b? + c9)? — 2(a?p? + b?c? + с?а?) 
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22. зп) sin(a+ x) 20 
2sin( 4 2+x}-cos| 2-20 2. (i) 
6 2 6 2 


Now Еси 3 є [+14,1] for x є В hence (i) will be true. 


Vx e Rif £-2=(2k+1)= 
6 6 2 


possible k = — 1 
a m л 2л 
— = — f+ SS = 
2 6 2 3 
_4п pn p+qe=/7. 
3 q 


23. (х) = 3х2 + 2рх+д<0 xe E 


Зх? + 2px + q = (Зх + 5)(x + 1) -5/3 
2р = 8;р= 4&4=5 = р+а= 9. 


24. шп 428). а 228) 440) 


3 2 
using Napier’s analogy 


25. If cos! x + соѕ ! y «cos !z = Зл 


cos Ix = п, COS y-2m,cOS Z-m 
Х--1,у--1,2--1. 


Now 220 = 1 
2003 4 
then 
6 
2004 , ,,2004 | -2004 , 
X "y rus : y 2008 -у 003 ү 22003 
=14+14+14 B =3-2=1. 
-(1-141) 
С y=mx+1 B 
26. The vertices 0(0, 0) 
1 m 
a(t), B0: yen js 


are (parallel OABC = 2Ar(A OAB)) 
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27. 


28. 


29. 


30. 


ZRPS =0 

ZXPQ = 90-0 

>< ZPQX = 0 (.. Z PXQ = 909) 
APRS or AQPR (AA similarity) 


PR RS 
QP PR 
=> PR^-PQ.RS 


PR = JPQ-RS > 2r = JPQ.RS. 


a>2b>0 
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Therefore, the two given circles do not intersect each other 
common tangents can be direct or indirect. As y = + b are direct common tangents 
given line should be indirect common tangent. Clearly line y=mx—bv1+m? will pass from pt 
(a/2, 0) (mid-point of the centres of the circles) 


2b 
т- 


Ja? — Ар? _ 


AH L BC then h = pq 
BH L AC then k =- pq 
h+k=0 

x + y = 015 straight line 


аз = h; = 2, ало 
3 = aj = 2 + 9d 
84-7 2 + За = 7/3 


1 
З= № = 
02 3 


hio 3 
а = 1/9 


1 1 


+9D ~ D= 


(ра. (р+1 
А 


)(а+1)) 
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FIIT) EE | EE (Advanced), 2016 
HALF COURSE TEST - VI 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (05 — 08) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (09 to 11) contains 1 paragraph having 3 questions. Each question carries +4 marks 
for correct answer and — 1 mark for wrong answer. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


. Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate шини ШЕ Ей ШЕ ЕПШШ Н 
ЕО ЛЕ CHAKE 


[emwemen o. — |ГІГІПГІПІГІГІГІГІГІГІГІГІГІГІ 


FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck’s constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Са-20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION- A 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Block A and B have masses 40 kg. and 60 kg resp. They are placed on a smooth surface and the 
spring connected between them is stretched by 1.5m. If they are released from rest, determine 
the speeds of the blocks at the instant the spring became unstrentched 

(A) V4 2 3 m/s, Vo = 4.5 m/s (В) Уі = 4.5 m/s, V; = 3 m/s 

(С) Уі = 5 m/s, V2 = 6 m/s (D) V4 = 4 m/s, М = 3 m/s 


The end of a chain of length L and mass per unit length р, which is piled up on a horizontal 


platform is lifted vertically with a constant velocity u by a variable force F. Find F as a function of 
height x of the end above platform. 


(A) р(дх + 2и°) (В) р(29х + pu’) 
(С) p(gx +u?) (D) p(u* - gx) 


In the arrangement of rigid links of equal length |, they can P S 

freely rotate about the joined ends as shown in the figure. If 

the end U is pulled horizontally with constant speed 20 m/s, R 

find the approx. speed of end P when the angle SUT is 90°. О U 
(A) 5m/s (B) 10 m/s 

(C) 7.1 m/s (D) 14.12 m/s 


А disc of radius R is spun to an angular speed оо about its axis and then 


imparted a horizontal velocity of magnitude oon (at t = 0) with its plane 


remaining vertical. The coefficient of friction between the disc and the 

plane is ш. The sense of rotation and direction of its linear speed аге 

shown in the figure. Choose the correct statement. The disc will return to 

its initial position 

(A) if the value of u < 0.5. (B) irrespective of the value of н (u > 0). 
(C) ifthe value of 0.5<p<1. (D) ifu» 1. 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


5. The figures represent two snaps of a travelling wave on a string of mass per unit length, p= 


0.25kg/m. The two snaps are taken at time t = 0 and at t= 245 Тһеп 


y(mm) y(mm) 
10 
5 
28 x(m) 
-10 
t=0 
Figure -1 Figure -2 


(A) speed of wave is 4 m/s 
(B) the tension in the string is 4 N 


(C) the equation of the wave is у = 10 sin (rx — 4nt е) 


(0) the maximum velocity of the particle = 6" /8 
6. An ideal gas undergoes a process such that Р 23 The molar heat capacity of this process is 
33.24 J/mol K. 
(A) The work done by the gas is 2RAT. (B) Degree of freedom of the gas is 4. 
(C) Degree of freedom of the gas is 3. (D) Y ЕЗ for the gas is 1.5. 
V 
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Velocity of a particle of mass 2 kg changes from v, --2i-2jm/s to Vo =(i-j)m/s after 
colliding with a plane surface 


(A) the angle made by the plane surface with the positive x-axis is 90° + tan (s) 
(B) the angle made by the plane surface with the positive x-axis is tan"! (s) 
(C) the direction of change in momentum makes an angle өн | with the +ve x—axis 


(D) the direction of change in momentum makes an angle 90°+tan"' (5) with the plane surface 


A 100 cm long cylindrical flask with inner and outer diameters 2 cm 
and 4 cm respectively is completely filled with ice as shown in the 
figure. The constant temperature outside the flask is 40°C. (Thermal 
conductivity of the flask is 0.693 W/m?C, Lice = 80 cal/gm). 

(A) Rate of heat flow from outside to the flask is 80x J/s. 


(B) The rate at which ice melts is —. Kg/s. 
4200 


(C) The rate at which ice melts is 100л Kg/s. 
(D) Rate of heat flow from outside to flask is 40 x J/s. 
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Comprehension Type 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 9 to 11 


A bar of cross-section A is subjected to equal and 


opposite tensile forces F at its ends. Consider a 
plane through the bar making an angle Ө witha F E CN F 
plane at right angles to the bar as shown in figure 


9. The tensile stress at this plane in terms of F, A and 0 is 
Fcos?0 F 
A B 
(A) A (8) Acos? 0 
Есіп? Ө F 
С) ——— D —— 
) А (0) Asin? 0 
10. In the above problem, for what value of 0 is the tensile stress a maximum? 
(A) Zero (B) 90? 
(C) 45° (D) 30? 
11. The shearing stress at the plane, in terms of F, А and Ө is 
Fcos20 Fsin20 
(A) (B) 
2A 2A 
Fsinð Fcos0 
C Dj c 
(C) A (D) A 
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SECTION - B 
(Matching List Type) 
This section contains 2 questions. Each question has four statements (A, B, С and D) given in Column 1 
and five statements (р, q, г, s and t) іп Column ІІ. Any given statement in Column | can have correct 
matching with ONE or MORE statement(s) given in Column Il. For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 
statement B, darken the bubbles corresponding to q and r in the ORS. 


1: Column-l contains some thermodynamic system and column-ll contains its properties. Match the 
following columns. 


Column - I Column - Il 


(A) | Asteel rod is clamped at its two ends and rests (p) | 400 
on a fixed horizontal base. The longitudinal strain 
developed in the rod when temperature rises to 
50°C is — 3.6 x 10%, and the temperature 
coefficient of linear expansion of steel is 1.2 x 
10°/°C. Find the temperature at which rod is in 
relaxed state 


(B) | Six hundred mole of a gas undergoes a process | (q) | 27 


7 x10°N/m? 


V 
2---а 
4m? 
where V is volume in m?. When volume of the 
gas is 20 m?, its temperature in Kelvin is 


approximately equal to 


P= 


(C) | A block of mass 100 gm slides оп a rough (r) | 20 
horizontal surface of zero heat capacity. When 

the speed of the block decreases from 10 m/s to 
5 m/s, its temperature rises by 0.25°C. The heat 


capacity of the block in joule/°C is 
(D) | Р(М/т”) 


3o107| 


isochoric 


process isothermal 


process 


7^ isobaric B 
i process ; 
T 600 T(Kelvin) 

If two moles of a gas consisting of 1 
mole of He and 1 mole of H» undergo a cyclic 
process 
А — B — С > A as shown in the figure the total 
work done in the cycle is -600RIn[9/e] The 
temperature T in °C is 


10° 


(t) | None of these 
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2. A standing wave, formed in an organ pipe aligned along the x-axis, is given by 
(displacement)y = (5 x 1075 m)sin(4nx) cos (1320л4) where x is in metre and t is in seconds. 
Column - І Column - Il 

(A) | Change in pressure is maximum (р) | х= 1/4 т 
(В) | Change in pressure is minimum (9 |x21/2m 
(C) | Maximum amplitude of vibration ()|х-1т 
(D) | Minimum amplitude of vibration (s) | х= 1/8 т 

(t) | х= 3/8 т 

SECTION – С 
Integer Answer Type 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1: The equation of a transverse wave is given by 
y = 107 sinn[30t — x3 – y] 


where x, y and v аге in metre, and t in second. 
If phase difference between two points 


A(243m,2m) and В(3-/3 m,3m) be пл. Find value of n 


2. The emissivity of tungsten is approximately 0.35. A tungsten sphere 1 cm in radius is suspended 
within a large evacuated enclosure whose walls are at 300 K. What power input is required to 
maintain the sphere at a temperature of 3000 K if heat conduction along the supports is 


neglected? Express your answer in kW after rounding off the nearest integer. Take o = 110 


S. |. units and pe. 
68 
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Maximum height reached by a rocket fired with a speed equal to 50% of the escape velocity from 
earth's surface is given by R/x. Calculate value of x ? Where R is radius of earth. 


A rod AB of length 2 m is hinged at point A and it’s other and B is attached 
to a platform on which a block of mass m is kept. Rod rotates about point A 
maintaining angle 0 = 30° with the vertical in such a way that platform 
remains horizontal and revolves on the horizontal circular path. If the 
coefficient of static friction between the block and platform is u = 0.1 then 
find the maximum angular velocity in rad/s of rod so that block does not slip 
on the platform. [9 = 10 m/s?] 


A 


A cylinder of mass М radius R is resting on a horizontal platform (which is parallel to х-у plane) 
with its axis fixed along the y—axis and free to rotate about its axis. The platform is given a motion 
іп X-direction given by X = A cos at. There is sufficient friction present in the surface of contact 
that can prevent the slipping between the cylinder and platform. The minimum torque in N-m 
acting on the cylinder during its motion is. 

[Take M = 4 Ко, R= 1m, A= 2m, o = 1 rad/s] 


Oil enters the bend of a pipe in the horizontal plane 
with velocity 4 m/s & pressure 280 x10°N/m* А1/4-А; 
as shown. If pressure at Q in (KN/m’) is Nx 43. Find 
N (specific gravity of oil 0.9 8 cos37 = 0.8) 
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Chemistry PART - II 


SECTION - А 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


An inorganic compound (X) on hydrolysis produces a gas which on treatment with sodium 
followed by its reaction with ethyl chloride gives another compound (Y). Compound (Y) on heating 
with P — 2 catalyst gives (2Z) — pent — 2 — ene as major product. Hence the inorganic compound 
(X) is 

(А) ТАС (В) ВаС, 

(С) SiC (D) МогСз 


Boron trichloride on heating with ammonium chloride at 140?C gives a compound (A) which on 
reduction with sodium borohydride followed by hydrolysis gives another compound (B). Hence 
compound (A) and (B) are respectively. 

(A) inorganic graphite & ammonia (B) inorganic benzene & orthoboric acid 

(C) trichloroborazine & orthoboric acid (D) diborane & orthoboric acid 


(S) - 2 – chloropentane on reaction with Cl» (9) in the presence of U.V. light, gives ‘N’ number of 
optically active dichloro derivatives. Hence the value of N is 

(A) 5 (B) 6 

(C) 7 (D) 4 


3 mole of KIO3, 4 mole of KI and 5 mole of НСІ are allowed to react according to the equation 
given below: 


KIO, + 2KI+ 6HCI ——SICI + 3KCI + 3H,O 


The number of moles of products are 
(A) 27 (B) 18 
(C) 7.5 (D) 9.5 
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Multiple Correct Answers Type 


This section contains 4 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


5. Which of the following compounds will give same product in hydroboration oxidation and catalytic 
hydration? 
=, и oc 
(С) (б) C] 
6. Which of the following are aromatic in character? 
(A) © (B) i 
(С) 2 (D) ® 
7. Which of the following compounds undergo hydrolysis? 
(A) CCl, (B) SiCl, 
(С) ВС (D) SiH, 
8. Which of the following statement (s) is/are correct regarding photoelectric effect? 


(A) No electrons are ejected, regarding of the intensity of the radiation, unless the frequency 
exceeds a threshold value characteristic of the metal 

(B) The kinetic energy of the ejected electrons increases linearly with the frequency of incident 
radiation but is independent of the intensity of the radiation. 

(C) Even at low intensities, electrons are ejected immediately if the wavelength is above 
threshold value. 

(D) It is a direct evidence for the dual nature of light. 
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Linked Comprehension Туре 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for question Nos 9 to 11 


A more widely used method for locating the double bond of alkene involves the use of ozone. Ozone 
reacts with alkene to form unstable compounds called ozonide. Ozonides on reduction with Zn and water 
produces carbonyl compound that can be isolated and identified. Ozonolysis can be either of reductive 


type or oxidative type. 


9. An organic compound A (С5Нз) on hydrogenation gives compound B (С5Н;). A on ozonolysis 
gives methanal and 2 – ketopropanal. The compound (A) is 
(A) Hs (B) оз 
Н,С--0 Н,С---С 
CH=CH, CH —CH3 
(C) CH=CH, (0) H3C—CH=CH—CH,—CH3 
H4C—HC 
СН, 
10 О О 


СоН aan ANS 
(A) 


The reactant (A) is 


(A) | : (В) 
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This section contains 2 questions. Each question has four statements (А, B, С and D) given in Column 1 
and five statements (р, q, г, s and t) іп Column ІІ. Any given statement in Column | can have correct 
matching with ONE or MORE statement(s) given in Column ЇЇ, For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 


The product B is 


(A) CHO 
CHO 
(C) COOH 
НС 
COOH 


13 


(B) 
Н,С 
(D) ae 
COOH 
SECTION - B 


(Matrix-Match Type) 


AIITS-HCT-VI(Paper-1)-PCM-JEE(Advanced)/16 


statement B, darken the bubbles corresponding to q and r in the ORS. 


1. 


Match the Column - | with Column - Il: 


Column - І Column - Il 
(A) | Is (p) | Linear 
(В) | ХеОз (4) | Square planar 
(С) | МҚ(СМ), () | Trigonal bipyramidal 
(D) | OSF; (s) | sp. 
(t) | dsp“ 
Match the Column — | with Column — Il: 
Column -|I Column - Il 
(Compounds) (Ozonolysis products) 
(A) (p) | Formaldehyde 
(B) | CH» = CH - CH = СН – СНз (а) | Glyoxal 
(C) | (CH3)2C = CH СН = CH? (r) | Propane - 1, 3 – dial 
(D) | CH5 СН = СН; (s) | Acetone 
(t | Acetaldehyde 
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SECTION - С 
(Integer Answer Type) 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


SCN" 
1. One litre of saturated solution contains AgSCN and AgBr. Calculate the ratio of | in the 
F 
solution. | K,, of AgSCN = 1.0x10 ^; К of AgBr = 5х107" | 
2. In the following reaction we start with 2 mol of № and 5 mol of Нь exerting a total pressure of 


7 atm at a given temperature in a closed vessel when 50% of № is converted into NH3, then 
№, + 3H, ——>2NH, 


What will be the partial pressure of NH3 in atmosphere? 


3. If uncertainities in measurement of position and momentum of an electron are equal, then the 
uncertainity in measurement of its velocity is 7.98 x 10% * m/s. then the value of x is. 

4. An ion Mn* has the magnetic moment 4.9 B.M. The value of x is. 

5. A cylinder having internal volume 20 litre contains helium gas at a pressure of 2 atm and 300 K 


temperature. The gas is to be used to fill balloons at one atomspheric pressure and 300 K 
temperatrue. Number of balloons of capacity 5 litre can be filled is. 


6. The maximum number of electrons that can have principal quantum number n = 3 and spin 
quantum number s = —1/2 is. 
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Mathematics PART - 111 


SECTION - A 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. If (1 +x + x°) = ag + aix + ao х2 +... + ago X? then ao + ao + ал+... + Aso is: 
(A) even (B) odd and of the form 3n 
(C) odd and of the form (Зп - 1) (D) odd and of the form (3n + 1). 
2. A circle is touching both the coordinate axes and its centre lies o the curve y? = 4x, then area of 
this circle is 
(A) 16x (B) 4x 
(C) 327 (D) none. 
3. The number of ordered triplet of positive integers which satisfy the inequality 20 < x + y + z < 50 is 
(А) %С;- "Cs (B) %с,- "C; 
(С) Сз – °С» (0) попе. 
4. If Zi, Zo, Za represent the vertices of an equilateral triangle АВС and 


2 2 
| -z| “а-а > = біпӨ the 0 is (0 < 0 < x) 
[Z2 +23 - 224] + [zs - za| 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


2 2 
5. Let Ti —1 be a given ellipse and a bi-focal conic “с has its foci same as those of the given 
ellipse. If the conic ‘c’ passes through (3, 2), then its equation may be 
2 2 
A) x°-y?=5 B 2-43--1 
(А) x-y Bow 
2 2 2 2 
(бу. 25 I ex (81255551 
15 10 18 8 
6. If the quadratic equation x^ + 2ax + b(a — 1) = 0 has real roots for all real value of a and b is an 
integer, then which of the following is correct? 
(A) greatest value of b is 4 (В) по such value of b is possible 
(C) least value of b is 0 (D) bcan be any integer. 
7. In а AAEX, T is the mid point of XE, and P is the mid point of ET. If the AAPE is equilateral of side 
length equal to unity then which of the following alternative(s) is/are correct? 
(A) AX= 13 (В) ZEAT = 90° 
-1 1 
(C) cos( ZXAE ) = — (D) АТ---. 
MEI MS B 
8. The bisector of internal angles A and AABC meets BC in point D such that BD = 4 and CD = 2. If 
altitude AE > 4/10 and АВ and AC are integers, then AC may be 
(A) 4 (B) 5 
(C) 6 (D) none. 
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Comprehension Type 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 9 to 11 


Read the following write up carefully and answer the following questions: 

A line 4 cuts coordinate axes at A(7, 0) and B(0, —5) respectively. A variable line PQ is drawn 
perpendicular to AB meeting the coordinate axis at P & Q. The line AQ & BP intersect at R. T is the point 
on locus of R, farthest from the origin. A parabola C, with vertex at T and axis parallel to x-axis is drawn 
with lotus rectum 2 units opening towards the right of y-axis. Answer the following questions: 


9. Coordinates of T are 
(A) (7,5) (B) (7, —5) 
(С) (7,5) (D) (-7,-5) 
10. Equation of parabola C; is 
(A) у2 + 10у -2x + 39 - 0 (B) y^«10y 42x 49-0 
(C) y^ + 10у -2x «9-0 (D) none. 
11. A light ray travelling along the line y = —3, gets reflected from the interior of the parabola, the 
equation of the reflected ray is 
(A) 4x 4 3y 2 35 (B) 4x -3y = – 45 
(C) 4x-3y = 45 (D) none. 
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SECTION - B 


(Matching List Type) 


This section contains 2 questions. Each question has four statements (A, B, C and D) given in Column 1 
and five statements (р, q, г, s and t) in Column ІІ. Any given statement in Column | can have correct 
matching with ONE or MORE statement(s) given in Column Il. For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 
statement B, darken the bubbles corresponding to q and r in the ORS. 


1. 


There are two Indian couples, 2 American couples and one unmarried person 


Column -1 Column - Il 
(A) The total numbers of ways in which they can sit in a row 
such that an Indian wife and an American wife are always | (p) 5760 
on either side of the unmarried person 
(B) The total numbers of ways in which they can sit in a row 
such that the unmarried man always occupy the middle | (q) 24230 
position. 
(C) The total number of ways in which they can sit around a 
circular table such that Indian wife & American wife are on | (r) 40320 
either side of unmarried person. 
(D) If all the nine persons are to be interviewed one by one 
then the total number of ways of arranging their interviews | (s) 22680 
such that no wife gives interview before her husband 
(t) 28410 
Match the following Column-I with Column-ll 
Column - 1 Column - Il 
(A) If 2sinx, sin 2x and 2 cosx аге in A.P., then value of |sinx + 45-41 
совх| is (p) 2 
(B) If angles of triangle are in A.P. with common difference 
equal to = of the greatest angle then, ratio of the greater | (а) 3 
two sides is 
(C) Let the sides AB, BC, CD & DA of a cyclic quadrilateral 
ABCD are in G.P. with common ratio 2, then = is (n 2/5 
: 212 22 . 
(D) mii b, c bein A.P. and а“, b^, c be іп H.P. If a = c, then a (s) 48-2 
(t) 1 


Space for rough work 
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SECTION - C 


Integer Answer Type 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. 


In AABCD, circumradius is 3 and inradius is 1.5 units. If the value of 


| | m+n. 
acot? A + b? cot? B + c? cott C is myn where m and n аге prime members, them = B 


The value of the product 


. (5n Бл Бл Бл Бл Бл 
sin 2" COS P COS 29 cos 29 ...COS 29 COS 28 


equals to 4“. Then value of k is 


2 2 
From a point P two tangents are drawn to = = 1, such that their chord of contact subtends 
у” 
2 


2 
right angle at its centre. If locus of P is the ellipse 23 рс 1, then 212 +b?) is equal to 
a 


13 


A circle of radius 4 units is inscribed in an equilateral triangle ABC, then an equilateral triangle is 
inscribed in the circle, a circle again is inscribed in the later triangle and so on. In this way the 
process continues infinitely. If r, X1, Хо, ... Ха... be the radii of these circles respectively. Then the 
sum of radii of all these circles is 


Consider the complex number z satisfying |z — 3| + |z| + |z + 3| = 12. If the greatest integer less 
than or equal to |z| is ‘a’ and the least integer greater than or equal to is 'b', then ‘a + b' is 


Let p(x) = x? + х? +1 have roots хі, Хо, хз, X4 and Xs 
g(x) = х2 — 2, then the value of 
0(х1) (x2) g(xa) g(xa) g(xs) - 30g (xixoxaxaxs) is 


Space for rough work 
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z JEE(Advanced)-2016 
5 ANSWERS, HINTS & SOLUTIONS 

ш HALF COURCE TEST -VI 

E (Paper - 1) 

$ Q. No. PHYSICS CHEMISTRY MATHEMATICS 
È | 1. |B D A 

S Е | 2. |C C A 

юү | 3. С А А 

HE 4 |B C A 

53 5. |AB,C,D A, B, D B,C 
Еш 6. | A,B,D B, C, D A,C 
ЭР 7. |AC B, C, D A,B,C 
НЕ 8 | A,B A,B A,B 

BEI 9. JA A B 

56 10. [A B A 

HE 11. |B C C 

Я 5 | (A) > (г) (A) > (p) (A) > (5) 
2 5 i (B) > (p) (B) > (s) (B) — (p) 
N E (C) > (s) (C) > (9, t) (С) > (r) 
Ер (D) > (q) (D) > (r) (D) > (q) 
83 (A) > (p. q, r) (A) -> (г); (A) > (р) 
E Ф 5: (B) > (s. t) (B) — (р, q, t) (B) > (q) 
Э x (C) > (s, t) (C) > (р, 9, s) (С) > (r) 
pu (D) > (p. 9, г) (D) — (p. 1) (D) (s) 
28 1. l4 2 8 

Е | 2. |2 2 5 

5 | з. 13 6 1 

2 4. |1 3 8 

< 5. |4 4 7 

5 6. |4 9 7 

E 
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Physics PART - I 


SECTION – A 
V4 = 4.5 m/s, М = З m/s 


d 
F+pg(L-x)-pgL = а Р) 


5/2 =7.1 m/s approx. 


Solve the problem using и as the coefficient of kinetic friction. Linear velocity radius to zero 
before angular velocity becomes zero. 


y = Asin (kx - ot + 9) 

att20,x20,y = 5mm 
1 

at t=—, x=0,y=0 
24 d 

also à = 2m, A = 10 mm 

Solve to get answer. 


Given PT = Constant and PV = nRT 
=> PV = constant 


=> PV =K 
From first law of thermodynamics 
AQ = AU + AO 
CAT = CyT + FCR 
[2 
2 
C= Cy +2R 


33.24 = -8 зэв 
Ү-1 


= Y=1.5and ү-1-2 
1-4. 
Impulse = change in momentum 
= 2(V» - Vi) 
= 2(3i + |) 


As impulse is in the normal direction of colliding surface 


tana 
3 


Ө = tan! (s) 
3 


a = 90? + tan B | 
3 
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Н- SA _ ogg) 99. 
dr 
Я 
г. r H 9, 
i Он ZKL -01) до 
In| 2 
h 
а ТӨЛІ 4808 
dt 


dm 80r 8л _ am 
dt L 80х4200 4200 


kg/second. 


Fcos0  Fcos^0 


Tensile stress = 
А/со50 А 


Tensile stress is maximum when cos?0 is maximum i.e. at 0 = 0% 


FsinO _ FsinOcos0  Fsin20 


Shearing stress = 
A/cos0 A 2A 


SECTION - C 


y =asin С - = (x соза + y COS 2 


represents a wave travelling along a line in x-y plane through origin making an angle a with x-axis 
and p with the y-axis. 
2n 
Аф = 10 – Xi)cos в + (ya – y4)cosp] 


comparing with the given equation, we get 
a = 30°, p = 60°, A = 1m, o = 30/5 
Also, Аф = 4n. 


P = o Ae (3000* – 3005) = 2 kW. 
50 1 /2GM 
У = V = 
100 * 2Ү R 
Applying energy conservation 
GMm 1. » GMm 


R 2 (R+h) 
> 20М 2GM 
V^ ----- 
R  R+h 
1 26M _ дом 1__1 
4 R R R+h 
d ch 
48  R(R«h) 
=> R+h=4h 
=> h-R/3 
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4 N=mg 
uN=mro : 
итд 2 m. 2 sin 0 оу mro 

uN 


o= ЕЙ 
2sin0 mg 
0.1x10 

o=, = 
2xsin30 


o= 1 гаа / ѕ. 


5. x=Acos ot 


У = oS --Аовіпоі 


dt 
2 
a= нх = -Ао2 cos ot 
dt 


алах = Aw 


1 Ao 1 
Tmax = | Omax = (“тік =5MR?— = 5 MR Ao® 


Tmax = 4N.m 
6. AV, =A, 
V2=16 m/s 


Applying Bernoulli's equation 
Р, + рҮ? =P, e ру (р = 0.9 х 10° ет) 
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Chemistry PART - II 
SECTION – A 
1. Мо,С, uo »СН,-0-0-Н GR OR -CI >H,C -C 2 C - CH; CH, 
(X) У (Y) 
Р» - catalyst 
Me Et 
N 
с=с 
/ \ 
H H 


( 2Z ) - pent- 2 - ene 
Hence (D) is correct. 


3 73 (reduction) 8 3 3 6 
orazine or 
(деле, izene) 


2. BCI, +3NH,CI—““2-» B,N,H,Cl, — 9*5 , вн, — *9 NH, +H,BO,+H 
3 4 373 3 Зв) 3 2 

(A) 
(trichloroborazine) 


Hence (C) is correct. 


3. CH3 H»C—Cl CH3 CH3 CH3 CH3 
H Cl —2— H CI * 0—0 +H | Cl +H | Cl + H | Cl 
Н,С--СН»--СН, Н,С--СН,ы-Н, | Н:0-СНы-СНды | 08-01 он, сн; 
(S)-2-chloropentane (optically active (1) (optically inactive) н,6--он, A re Pie 
(optically ін, н›С— С! 
active (2) 


(one optically (optically 
active and one active (1) 


optically 
inactive) 
Hence (A) is correct. 
4. The limiting reagent here is НСІ. So calculating with the limiting reagent, the total number of 
products is 7.5. 
5. Symmetrical alkenes give same products. 
6. € 
© 
@ 
215 
have (4n + 2)z electrons. 
7. CCl, does not undergo hydrolysis. 
8. KEmax Of photoelectrons ejected depends only on frequency and not on its intensity. 


Also, photoelectric effect is a direct evidence for the particle nature of light not of dual nature. 
Hence (A), (B) is correct. 


9. Оң; 9 
Н;С--С--СН--СН, --т %-> HCHO + HC—C— CHO +HCHO 


(1) Zn/H,0 
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10. 
О 
О 
11. Oxidative ozonolysis 
SECTION - B 
1. | 
$—O 
Xe 
А“ | 
o^ | So F 
O (D) 


Trigonal bipyramidal 


2, (A) CH 
/ 3 
amie 210, 
СН, 


(В) 


(ii) Zn/H5O 


CHO 
H4C—CH-—CH-ZCH-CHs 09.5 2HCHO + | | *H4C—CHO 
CHO 


(C) H3C 
CHO 
(НгС)-С--СН- --СН- =CH;— is C=O + | +HCHO 
7 g CHO 
3 


(D) H4C—CH=CH; —523:,— HgC—CHO *HCHO 


(ii) zn/H2O 


SECTION - C 
1. AgSCN—— А0” + SCN" 
a a 
АдВг--- Ag’ + Вг 
b b 
(Ке) зон (a+b)a 10x10? _ 
(Кы).  (a*b)b 5010” 
2. М, + 3Н,---2МН, 
Initial 2 5 0 
(after №, геасіеа50%) 1 2 2 
Total moles of №, Нг and NH; = 5 mol (after reaction) 


Initial mol = 
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Pressure at start = 7 atm. 
Hence pressure at equilibrium = 5 atm. 


Partial pressure of NH; = 255 = 2 atm. 


н= 4.9 BM, 4.9 = Jn(n +2) 


Number of unpaired electorn іп Мп“ = 4, х = З 


Volume withdrawn = (20 x2) - 20 = 20L 


Numer of balloons = 2 = 4 


Maximum number of electron in 3rd orbit = 18 
2. electrons with spin quantum number m; = –1/2 = 9 
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Mathematics PART - 111 


SECTION - A 
1. Put x = 1 and x = - 1 and adding 


3544 (1«2)? +1 
gy 2 
Cy + °C, 24+ 90,2? +...4 90, 27 +1 
2 
2/14 7°C, + °C, 2+...+ 0,27] 
2 
= 2113 там елене Со 25 — even. 
2. Circle touching у = x at (0, 0) can be taken as x° + y? + A(x — y) = 0 2-і) 
This bisects the circumference of the circle х2 + y^ + 2y -3 = 0 ... (ii) 


Hence radical axis between (i) and (ii) must pass through the centre of (ii) which is (0, — 1) 
Radical axis is A(x — y) - 2y + З = 0, hence x = — 5 put x = — 5 іп (i) to get the result. 


ao + ах +... + A50 = 


3. Number of positive integral solution of x + y + z + w = 50 is °C, 
Number of positive integral solution of x + y + z + w = 19 is °C; 
4. For equilateral triangle 


|2 -z| = |z; -z| = |5, 23| =а 


Also [22123 _2 | will be the length of median as well as altitude i.e. 22 23 2 - = 
2 2 
Hence, sin@ = Ре ~ 21 + [Ps zl = = Ll est. 
| Жа se XVm y 4 
2 2 
5. Any conic having its foci same as the given ellipse will have equation p =1, х 15 
9-1 442A 
variable now if the curve passes through (3, 2), we get 
À =+6 
Putting value of à, we get the required answer. 
6. For real roots 4a? — 4b (a 1) 20 


> a^-ba«bz0 
Now for above inequality to hold for all values of a, 
b^—4b «0or0 «b «4. 
7. We have AE = EP = AP=1 = AP- PT = 1 

=  AAPTis isosceles 
This makes AAET a 30? — 60? — 90? triangle, 
So AT - 43 and ZATX - 150? 
since TX 2 2 

By applying cosine rule in AATX, we get 
(AX)? = 3 + 4 — 443 cos 150? 

2-746213 


— AX = 443 
cos /ХАЕ = 1341-16 | -2 -1 | 


(2)(vi3)(1) 241313 
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Let A be (h, k), then altitude = k 
Also АВ: AC = 2: 1, hence AB? = 4АС? 
Now, AB? = h° + k? and АС? = (6 – Һ)? + К 
2 2 
AC ыг 249 
4 
= 20-496 < AC < 20 + 496 


=> sace -| 


Slope of AB = 2, hence slope of PQ = > 


Let equation of PQ be 7x + 5y = C, then coordinates of P & Q will be (59Қ92). Now 


equation of AQ and BP will be 5 ET ^ y i 
Eliminating C from these two equations gives the locus of R as the circle x^ + y^ — 7x + 5y = 0. 


Now, T will be the point on the diameter through origin of this circle at a distance V74 i.e. 
distance of centre from origin + radius. Hence coordinate of Т is (7, -5). Equation of the requires 
parabola (y + 5)? = 2(x — 7). The line y = - 3 meets the parabola at (9, - 3). As the line is parallel to 


the axis so any ray incident along it will pass through focus (2-8) of the parabola after getting 


reflected. Hence the reflected ray will be travelling along the line joining (9, —3) & (2-8) 


Hence equation of reflected ray will be 4x — 3y = 45. 


SECTION - B 


A) Required numbers of ways = 2С; x Сүх 7! x 2! 

B) Required numbers of ways - 8! 

C) Required numbers of ways = 6! x 2! x ^C, х 2С; 

D) Required numbers of ways = 9! х °С» x °С» x “Cox °C» 


(А) 2 sinx, sin 2x & 2cosx are in A.P., hence sin 2x = sin x + cos x 
Now, let sin x + cos x = t, then sin 2x = t^ — 1, then the above equation gives t? —t—1=0or 
t=sinx-+osx = 12/5 

(B) Let C be the sides angles, then angles will be 
т CTT C 


ace caes 
з 333 3 
к” т тоолол 
> --%---С 5 С = – , hence angles are —,—,—. 
413 2 632 
a b с & Б: 0 
Now 7 1 J83 2 
sing sin? sin? я 
Hence angles аге ши 
632 
а 0 с 
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zd ЛЕ? 
1 з 2 
(C) Let AB =a, BC = y3 а, CA = За & AD = 343a 
а? +27a°-BD* 3a°+9a°-BD? _ 


+ 
343a? 343a? 


Now сов A + сов C =0 > 


BD? = 20a? = 25 J20 = 24/5 


242 
(D a+c =2b&b?= an Saxe с. 
a c а? +c 
= (а + c)* – 2ас(а + c)? - 8а? c? = 0 
(а-с) 
A 
ac 
But 4 gives a = c, hence taking — 2 
a? + 4ac + c^ = 0 === 53:22: 
SECTION - C 
1. 1.32 — AABC must be equilateral 
r : 
soa-b-c-2Rsin 2 = RV3 


3 


Now a cot? A + b? co? B + c? cott C -ВВГЛ «(Sf (+) + +(Rv3) (+) 
R R? HR 343.3 39 
САЙ AB Мз. САД EE 


isis Ер eoe 
2 
TENES: Бл Бл 5л 5л 5r 
2 sin| = |cos 2! cos 210 cos 28 ...COS 28 cos 22 
2. 2 
210 
. Бл 
sin — 
ES 2 - 1 - 475 
21° 1024 
3. Let P be (h, k), then chord of contact will be xs. 1 
Homogenising equation of hyperbola by equation of chord of contact gives 
2 2 2 2 
223 -(% ку ). If these are perpendicular lines, then M АНЫНА em 
2 3 2 3 2 4 3 а 
2 2 
hence required locus is Lay Жән I 
4 9 6 
- . R 
4. For equilateral triangle r = 27 hence R = 8 
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Now in radius r of ABC is the circum radius for second triangle. Hence x, = 5 -1 
an x, HR R 
Similarly x, = | = —, x, =—.. 
IURE ЯТ 
R R R 
X4 + Xo + Хз +... 0 = — + — + — +... 
4 8 16 
R 
sso d R 
Hence sum of all these radii is R к =R=8. 
dcm 
2 


lz- 3f + | «[z - 3f |z -3|+|z|+|z+3| 

> 

3 3 
Also |z — 3f + |z|? + |z + 3^ = 2(|zI’ + 9), hence |2|>2 4/10 >a=3 
where as |2-3|-|2-|2-3|>|22-3-2-2-3| = |z| <4 
>b=4. 
а-0-7. 


R.M.S. 2 A.M. > | 


Let us form that equation having roots у = g(x) 


ie.y=x°-2=> х= Jy«2 
(Jy+2) +(Уу+2) «1-0 


=> y?420y* + 40y? + 79у? + 74y + 23-0 
"2 gx) g(x2) ... g(Xs) = product of roots 
3 


X4X2X3X4X5 = — 1 = 0(Х{Х2ХзХ4Х5) = — 1 
= 0(<1)0(х2)... 0(х5) - 30g(xixe ... xs) = 7. 
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FIIT) EE | EE (Advanced), 2016 
HALF COURSE TEST - VI 


Time Allotted: 3 Hours Maximum Marks: 240 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 04) contains 4 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (05 — 08) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (09 to 11) contains 1 paragraph having 3 questions. Each question carries +4 marks 
for correct answer and — 1 mark for wrong answer. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


. Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate шини ШЕ Ей ШЕ ЕПШШ Н 
ЕО ЛЕ CHAKE 


[emwemen o. — |ГІГІПГІПІГІГІГІГІГІГІГІГІГІГІ 


FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck’s constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Са-20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION- A 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A railway track is banked for a speed v, by making the height of the outer rail ‘h’ higher than that 
of the inner rail. The horizontal separation between the rails is d. The radius of curvature of the 
track is '' : then which of the following relation is true? 


2 2 
a 5-7 (B) tan sn = at. 
d rg d/ rg 
2 2 
(С) (t =a (D) h с. 
а) rg r dg 


A horizontal spring mass system of mass M performs simple harmonic motion of amplitude ao 
and time period То. When the mass М passes through mean position, another stationary mass М 
sticks to it and both move together. If a and Т be new amplitude and time period, then 


а, _ 
(А) а= “Б (В) a=a,v2 
Т, 
(С) T= Р (0) None 


A metal block of mass т is placed оп a smooth metallic plane in support with 
string as shown in diagram. If, after long time due to corrosion, the contact 
surface becomes rough with coefficient of friction u, then friction force acting 
on the block will be 

(А) umgcos8 (В) тавіпӨ 

(С) mg (D) None 


A string of mass m and length / is hanging from ceiling as shown in the 
figure. Wave in string moves upward. v, and v, are the speed of wave at A 


and B respectively. Then v, is 


(А) 4Зуд (В) v4 
(С) «v4 (D) 42уд 
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Straight Objective Type 


This section contains 4 multiple choice questions numbered 5 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE or MORE are correct. 


5. Inside a uniform sphere of mass M and radius R, a cavity of radius A 
R/3 is made in the sphere as shown. 
(A) Gravitational field inside the cavity is uniform. 
(B) Gravitational field inside the cavity is non-uniform. 


(C) The escape velocity of a particle projected from point A is 
[B8GM $5 
45R ` 
С 


(D) Escape velocity is defined for earth and particle system only. 


6. Three identical bodies are at temperature T,, Т and T, 
having e,, е; and e, as their respective emissivities. The 
thermal spectrum obtained for them is as shown in the 
diagram. Choose the correct order of temperatures and 
emissivities: 

(A) T, > T2» T4 
(B) T, « T; « T; 
(C) e4 < 6, < е, 
(D) е) > €, > 64 


7. An ideal monoatomic gas undergoes a process in which P = 3V3. Choose the correct statements. 
(A) ІТ volume increases then temperature will also increase 
(B) If temperature of the gas decreases, then pressure must also decrease. 
(C) For expansion, heat will have to be supplied to the gas. 
(D) If temperature increases then work done by gas is positive. 


8. Which of the following will have a different time period (compared to that on the earth), if taken to 
the moon? 
(A) A simple pendulum. 
(B) A spring mass system oscillating vertically in the gravitational field. 
(C) A torsion pendulum. 
(D) An hourglass clock, which is essentially a vessel filled with a liquid, emptying through a hole 
in the bottom. 
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Comprehension Type 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Question Nos. 9 to 11 


An ideal diatomic gas is confined іп a cylinder A of volume Vo. 

Then, cylinder is connected to another cylinder B with the help Gas U Vacuum 
of tube of a negligible volume. The cylinder B is fitted with a A Stop cork B 
movable piston, which can be adjusted from outside. Initially, А B 


piston is adjusted so that the volume of B is same as volume of 
A, i.e., Vo. В is evacuated and stop cork is opened so that gas 
expands and occupies the volume 2Мо. 

Answer the following questions based on above information. 


9 


During this free expansion, the internal energy of this system 
(A) Increases (B) Decreases 
(C) Remains constant (D) Nothing can be said 


With open stop cork, the piston is slowly moved to compress the gas back to cylinder A at 
temperature T. Then, for n moles of gas, work done on the gas is 


(A) nRTIn2 (B) -nRTIn2 
(C) nRT (D) -пВТ 
The heat absorbed by the gas in the above process is 

(A) nRTIn2 (B) -nRTIn2 
(C) nRT (D) -пВТ 
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SECTION - B 
(Matching List Type) 


This section contains 2 questions. Each question has four statements (A, B, С and D) given in Column 1 
and five statements (р, q, г, s and t) іп Column ІІ. Any given statement in Column | сап have correct 
matching with ONE or MORE statement(s) given in Column ll. For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 
statement B, darken the bubbles corresponding to q and r in the ORS. 


T In Column |, some statements or expressions related to first law of thermodynamics are given 
and corresponding processes are given in Column-ll. Match the entries of Column | with that of 
Column-ll: 

Column | Column |! 


(A) | Work done by the system on surroundings (p) | Adiabatic process 

can be non-zero in 

(B) | dU=nC,dT is valid for ( 

(C) | dU is zero for ( 

D ( 
( 


q) | lsothermal process 

r) | Isothermal expansion process 
s) | Polytropic process 

t) | lsochoric process 


(D) | dQ =nCadT is non-zero for 


2. Match the following: 


Column A Column B 
(A) | Phase difference between any two particles | (p) | Stationary waves. 
сап have any value between O to 27. 
(B) | Energy is transferred from one place to an | (q) | Plane simple harmonic transverse 
other place. waves. 
(C) | Phase difference between any two particles | (r) | Sound waves. 
is either zero or л. 
(D) | Amplitude of vibration of all particles are | (s) | Standing waves in an open organ 
equal. pipe. 
(t) | Plane simple harmonic longitudinal 
waves. 
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SECTION - C 


Integer Answer Type 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. 


A string of length 2L, obeying Hooke's Law, is stretched so that its extension is L. The speed of 
the transverse wave travelling on the string is v. If the string is further stretched so that the 
extension in the string becomes 4L. The speed of transverse wave travelling on the string will be 


XN2 v . Calculate the value of x. 


A train moves towards a stationary observer with a speed of 34 ms '. The train sounds a whistle 
and its frequency registered by the observer is f4. If the train's speed is reduced to 17 ms , the 


frequency registered is fo. If the speed of sound is 340 ms“, then the ratio His ies 


2 


. Calculate 


the value of x. 


A tuning fork A whose frequency is given by the manufacturer as 512 Hz. It is being tested using 
an accurate oscillator. It is found that they produce 2 beats per second when the oscillator reads 
514 Hz and 6 beats per second when it reads 510 Hz. The actual frequency of the fork in Hz is 
(510 + x). Calculate the value of x. 
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4. А small block of mass 1 kg is moving with constant speed of 10 m/s on a typical path in a x — y 
3 2 
vertical plane whose equation is y -30710: The coefficient of friction between the block and 
path is 0.01. Find the magnitude of power dissipated by frictional force in watt at x = 2m? 
5. A uniform elastic rod of cross- sectional area A, natural F elastic rod 
length L and Young's modulus Y is placed on a smooth 3F 
horizontal surface. Now two horizontal forces (of magnitude 
F and 3F) directed along the length of rod and in opposite 
directions act at its ends as shown. After the rod has 
acquired steady state, the extension of the rod is given 
by XL . Calculate x. 
YA 
6. A uniform square plate of mass m = 100 gm and side a = 24 cm can freely rotate about a vertical 


axis passing through one edge. It is initially at rest. A particle of mass m = 100 gm is moving 
horizontally and perpendicular to the plane of the plate with velocity u = 70 cm/s. The particle 
collides with the plate elastically at the centre of the plate. Find the angular velocity (in rad/s) of 
the plate just after collision. 
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Chemistry PART - II 


SECTION - А 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Which of the following is paramagnetic? 


(A) Oz (В) СМ” 

(С) СО (D) NO* 

Which of the following species is incorrect matched with its shape? 

(A) CIF, —— T -shaped (B) SO? —— tetrahedral 
(С) С,02 —— planar (D) 6 ——>linear 


Identify the incorrect statement (s) among the following: 

(A) if spin quantum number curve having 3 possible values then 4th period of periodic table 
would have maximum of 27 elements. 

(B) platinum (Pt) is one of the typical transition metal. 

(C) total number of f — electrons in Gd (at. No. 64) is 8. 

(D) atomic radius of Ga is nearly equal to that of Al. 


5О:,(0) is heated іп a closed vessel. A equilibrium 250, (g) —— 2S0, (д) + O, (g) is established. 
The vapour density of the mixture, in which SO; is 50% dissociated is? 

(A) 32 (B) 35 

(C) 42 (D) 55 
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Multiple Correct Answers Type 


This section contains 4 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


5. Which of the following compounds exhibit keto — enol tautomerism? 
(A) О (В) О 
О 
(С) О О (D) O 
L d ( 
нс“ ХОН Be TM 
O 
6. Which of the following carbide on reaction with water give methane? 
(А) СаС; (В) Be;C 
(С) МогСз (D) Al4Cs 
7. Which of the following statement is/are true regarding а real gas? 


(A) Boyle temperature is the temperature at which the slop ЁЗ of the curve between 
p 


compressibility factor vs P is same as that for an ideal gas over a wide range of pressure. 

(B) At larger molar volumes, a real gas always obeys ideal gas laws. 

(C) At low pressure, attractive forces in the real gases dominates and the gas is more 
compressible. 

(D) At critical state, the compressibility factor is 3/8. 


8. Which of the following reaction is/are correct? 
(А) 3CS, + 6NaOH——>Na,CO, + 2Na,CS, + 3H,O 
(В) SiCl, +LiAIH, ——>SiH, + AICI, “ІСІ 
(С) SiO, + 4HF (excess) —— SIF, + 2H,O 
(D) Na,B,O, +H,SO, ——>Na,SO, +H,BO, 
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Linked Comprehension Type 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for question Nos 9 to 11 


A structure with two stereogenic carbon does not always have four possible stereoisomers. Sometimes 
are only three. This happens because some molecules are achiral even though they contain stereogenic 
carbon atoms. Let us write stereo chemical formula for 2, 3 — dibromo butane. 

CH3 СН, 


HC FEE 8 87 


H 2 Вг Вг B H 


HU сн; HC" Хов = z 
H3C H3C 
(Р) (Q) (S) (T) (U) 
Observe the above configurations carefully and answer the following questions: 
9. Which of the following pair represents the identical compounds? 
(A) P&T (B) Q&T 
(CO) R&S (D) S&T 
10. Consider the following pairs: 
LQ&S 
I.P &R 
Ill. T&R 
IV.P&U 
Which of the above pairs represents enantiomers? 
(A) 1, Il, Ш (B) Il, III, IV 
(C) II & Ш (D) I, II, HI & IV 
11. Which of the following configuration is chiral? 
(А) О (B) S 
(C) R (D) all of these 
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SECTION - B 
(Matrix-Match Type) 


This section contains 2 questions. Each question has four statements (A, B, C and D) given in Column 1 
and five statements (р, 0, г, s and t) іп Column ІІ. Any given statement in Column | can have correct 
matching with ONE or MORE statement(s) given in Column ЇЇ, For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 
statement B, darken the bubbles corresponding to q and r in the ORS. 


1. Match the statement in column — | with corresponding type (s) of silicates in column - Il 
Column - 1 Column - Il 
(A) | Only one corner of 5104“ units is shared (p) Chain silicates 
(B) | At lest one corner of 5104“ unit is shared (q) Sheet silicates 
(C) | Only two corners of 5104“ units are shared (r) | Pyrosilicates 
(D) | Atleast two corners of SiO," units are shared (s) Cyclic silicates 
(t) | sp? hybridised Si – centre 
2. Match the compounds in column — | with their corresponding decreasing Ka value in column - Il. 
Column - | Column - Il 
(compounds) (Acidity) 


о, m, p – nitrophenols 
0, m, p — cresols 


( ) (p) о>т>р 
(В) ( 
(С) | 0, m, p - chlorophenols ( 
(D) ( 

( 


q) Р>о>т 
r) p>m>o 

s) m>p>o 

t) | All three are more acidic than 
water 


0, m, p — nitrobenzoic acid 
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SECTION - C 
(Integer Answer Type) 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. Consider the following reaction sequence of compound (A). 
СОН 
НОз5 ў 
ОО na (А) [a] ем) (су, [p] мөн (6) 9 (r)«[a] 
(gas) (gas) (gas) 
OH 
2. 
C 
Jl 
C—H 
(A) 
Find the total sum of different types of atoms present in gases A, C and F? 
2. Haemoglobin contains 0.2596 iron by weight. The molecular weight of haemoglobin is 89600. 
What is the number of iron atom per molecule of haemoglobin? (atomic weight Fe = 56) 
3. At 400 K, the rms speed of a gas x (MW - 40) is equal to most probable speed of gas Y at 60 K. 
The molecular weight of Y is. 
4. Ksp of Cu(OH)z is 5 x 10795 at 25°C, then pH of a saturated solution of Си(ОН), is. 
5. In a closed flask at 400 K solid (NH,)2S was taken. After some time a constant pressure of З bar 


was found in the flask. Ky of the reaction: 
(NH, ), S (s) ——52NH, (g) +H,S (g) at 400 K is. 


6. In a hydrogen atom an electron is in the 5th excited state. Total number of electronic transtions 
possible which will give vissible radiations. 
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Mathematics PART - 111 


SECTION - A 
Single Correct Choice Type 


This section contains 4 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. If ац, аг, аз ... are positive numbers in G.P. and xi, хо, хз ... are positive numbers such that 
1 1 1 
а" =a} = ay =... then Xi, X2, хз... are in 
(A) A.P. (B) G.P. 
(C) H.P. (D) none. 
ху? ae : n ; 
2. A tangent drawn to hyperbola 2272 -1 at a point with eccentric angle 6 forms a triangle of 
a 
area За? square units with coordinate axes, then the square of its eccentricity is equal to 
(A) 17 (B) 36 
(C) 28 (D) 4. 
3. If each of the quadratic equation x^ + 2ax + b = 0, х? + 2bx + с = 0 and x? + 2cx + а = 0 gas real 
and equal roots and a z b z c and a > 0,b > 0, c > 0, then 
(A) a, b, c can't be rational numbers (B) a, b, c can't be integers 
(C) a, b, c cant be irrational numbers (D) none of these. 
4. In AABC, if sin 2A + sin 2B + sin 2C = 4 — 4 cosA cos B, then triangle is 
(A) equilateral (B) right angled but not isosceles 
(C) isosceles but not right angled (D) isosceles and right angled. 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


5. Let PQ be a chord of the parabola y? = 4x. A circle drawn with PQ as a diameter passes through 
the vertex V of the parabola. If ar(APVQ) = 20 unit? then the coordinates of P are 
(A) (16, 8) (B) (16, -8) 
(C) (-16, 8) (D) (-16,-8). 
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Let z be a complex number satisfying equation z” = z" where n, m є N, then 
(A) if n = m, then number of solution of equation will be finite 

(B) if n = m, then number of solution of equation will in finite 

(C) if n+ m, then number of solution of equation will be n +m 

(D) #п = m, then number of solution of equation will be n + m + 1. 


9 
If (343 +5) = А апа [R] denotes the greatest integer less then or equal to R, then 


(A) [R]is divisible by 10 (B) [R]is divisible by 3 
(C) [R]is divisible by 15 (D) [R] is an even number. 
Maximum number of regions into which 10 lines can divide a plane, is 

(A) 42 (B) 56 

(C) “Рр; (D) "Ps. 


Comprehension Type 


This section contains one group of questions. This group has 3 multiple choice question based on a 
paragraph. This question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 


correct 


Paragraph for Question Nos. 9 to 11 


Read the following write up carefully and answer the following questions: 


Consider the quadratic equation ax? — (2a — 1)x + a — 3 = 0 and answer the following questions: 


9. 


If both the roots are real and are of opposite sign, then complete set of values of a is 


(A) (0,3) (B) (ә, 0) (3, о) 
(C) B (D) none. 

2 

2 

If ais given as Lit ‚ where ‘n’ is national number, then both the roots are necessarily 
(A) Integers (B) Rational numbers 
(C) Even integers (D) None. 
As per the data of pervious question both the roots will lie in the interval 
(А) [-1, 2] (В) П, >) 
(С) |1,21 (D) None. 
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SECTION - B 


(Matching List Type) 


This section contains 2 questions. Each question has four statements (A, B, C and D) given in Column 1 
and five statements (р, q, г, s and t) іп Column ІІ. Any given statement in Column | can have correct 
matching with ONE or MORE statement(s) given in Column ll. For example, if for a given question, 
statement B matches with the statements given q and r, then for the particular question, against 
statement B, darken the bubbles corresponding to q and r in the ORS. 


1. 


Match the following Column-! with Column-ll 


Column - І Column - Il 

(A) If the straight lines y = aix + b and y = aox + b, (a; = a») and (p) diua 4 

b є R meet the coordinate axes in concyclic points, then LUE 
(B) If the chord of contact of the tangents drawn to х? + y^ = 4 

and b є R from any point on x^ + у? = аг, touches the | (q) a, ap = 20 

circle х? y? = aĝ, (a, = a; ) , then 
C If the circles x^ + y^ + 2a;x — 2asy — 1 = 0, (а: = ap) cut 
z orthogonally, then : | 4 ша (0 ы 
(D) If the shortest and largest distance from the point (8, 5) to 

the circle х2 + y? — 4x + бу — 12 = 0 are a, and а | (s) 8182 

respectively, then 

(t) а + а; = 10 
Match the following Column-! with Column-ll 
Column - І Column - Il 

(A) The number of real roots of the equation cos’x + sin’ x = 1 (р) 1 

in (ree) is p 
(B) Тһе value of V3 cosec 20? — sec 20? is (q) 4 
(C) 4 cos 36° — 4 cos 72° + 4 cos 36? sin 18° equals (r) 3 
(D) The number of values of x where x е(-2л, 2л], which (s) 2 

satisfy cosec x = 1 + cot x 

(t) 5 
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SECTION - C 


Integer Answer Type 


This section contains 6 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


If the equation x? — bx*y —cxy? + y? = 0 represents three straight lines of which two are mutually 
perpendicular, then the value of (b 4 c) is 


If S, - "Co "C; + "C; "Co Ға Ж je "C. and if 
S 15 


m ces then the sum of two possible values of n is 


n 


Normal chord to the parabola y? = 8x at the point P(2, 4) and Q meets the curve again in R. If 
circumcenter of АРОН is (h, k) then h + kis 


Number of all five digit numbers of the form 34x5y (x and y are digits) divisible by 36, is 


An ellipse of major axis 4 and minor axis 3 is drawn tangential to the lines x — 3y + 2 = 0 and 
3x + y — 4 = 0. Centre of this ellipse will always lies on the circle, then the radius of the circle is 


Let the lengths of the altitudes drawn from the vertices of a AABC to the opposite sides are 2, 2 
and 3. If the area of AABC is A, then find the value of 2V2A . 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


1 


AllTS-HCT-VI(Paper-2)-PCM(S)-JEE(Advanced)/16 


: JEE(Advanced)-2016 
2 | 

5 | ANSWERS, HINTS & SOLUTIONS 

ш HALF COURCE TEST -VI 

E (Paper-2) 

E Q. No. PHYSICS CHEMISTRY MATHEMATICS 
5 ШЕ А А C 

Ш 5 | 2. A B A 

rs BE D C B 

$3 | fa. A A р 

Е р 5. А, С A,C,D АВ 

E 6. А,С B, D B, D 

a? 7. А, B, C, D A, C, D A, D 
4: 8. A,D A,B, D B,C 

PS 9. C A A 

© d 10. A B B 

Е 2 11. B C A 

85 (А) 2 (p. а, г, S) (A) > (r, t) (A) > (s) 
8: Л (В) > (р, а, r, s, t) (В) > (р, а, r, s, t) (В) > (г) 
Е 2 (C) > (9, r) (C) > (р, s. 1) (C) 2 (p) 
sé (D) > (q, r, s, t) (D) > (p, q, s, t) (D) > (q) 
25 (A) > (а, r, t) (A) > (9, t) (A) > (r) 
= E А (B) > (9, г, t) (В) > (5, t) (В) > (9) 
Su | | сә) (С) ә (p. 9 (С) 0) 
E (D) > (q, t) (D) > (p, t) (D) > (s) 
85 1. 2 4 2 

E~ 2. 9 4 6 

Е ШЕ 6 4 8 

Е) 4. 3 9 3 

5 5. 2 4 5 

5 6. 5 4 9 

E 
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Physics PART - | 


SECTION - A 
2 
h 
12 tan@=—— and —={апӨ 
Rg d 
3. Static friction depends on tendency. 
Шы, 
4 
4 Va =\— 
A \ x 
З. 0 
4 
Vg 24—— 
B 1 x 
Vg = УЗУд 
5. Gravitational field inside the cavity is E = тараг 


where р is mass density and r is separation between centre of sphere and centre of cavity. 
Applying law of Conservation of energy : 
inv, GMm ТІ GMm _ 0 

R 45R 


2 


Solving Vesce = шон 


6. 3, х. —T4»To»Ts3 as 24<22<74 (Wien's law) 
Now as the area under the curve Е, and л. gives the intensity; so 


cAegTa^ > вАерТо® {Areas of the bodies are same, given} 
Nowas Тз < То = e3»eo. 


7. Р = V3 for ideal gas 
PV = nRT 
(A) relation between V and T 
V x (3V3) = nRT 
> М = Еш V4 «T 
(B) Relation between P and T 
P 1/3 
PV=nRT >P (5 - nRT 


=> PAS xT 
(C) For expansion 

V 2 increases 

work-done : positive 

internal energy : increases 

Hence, heat will have to supplied to the gas. 
(D) As То V4 

with increase in temperature, volume increases 

Hence work done is positive. 
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Both (A) and (D) depend on g. 


SECTION - B 
Adiabatic dQ = 0 
Isochoric dW = 0 
Isothermal dT = 0 > dU=0 


(A) > (9, г, t), (B) > (а, г, t), (С) > (p, 5), (D) > (9, t) 
SECTION – C 


y= 
u 


T can be calculated by using Hooke’s Law and on stretching u also changes. 


Peo 
340 – 34 9 
and t= [| 220 ЇЇ 
340-17 19 
10 
Ң 9 19 
and t= 4 -— 
f 20 18 
19 


For 1° reading of oscillator 
fa= (514 + 2)Hz 
=> fa =516Hz or 512 Hz 
For 274 reading of oscillator 
fa= (510 £ 6) Hz 
=> fa =516Hz or 504 Hz 
=> A has a frequency of 516 Hz 


E te 

30 10 14 y 
dy x? x ee 
T= gada xc -0 
ё 1 Ё S 
€ Y ХІ andatx - 2;™ - «ve : 
dx? 5 5 x? Approximate graph 


Hence the particle is at it’s lowest (minimum) position, in it's 
path atx = 2 m 


dx 


Еу 


эМ-тд-тї э N=1(10 +20) =30N 


1 


P = f.v = (uN) = — x30 x10 = Змай 
100 
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5. Tension in rod at a distance x from right edge is ын... Eu 


Т 68-21) = 


- 


— T = 
. Ret extension in rod = la 
6. The plate is free to rotate about vertical axis yy’. 4 
Let v, v,,, and о be the velocity of particle, velocity of centre of mass of plate 

and angular velocity of plate just after collision. u 

From conservation of angular momentum about vertical axis passing m 

though O is 


a a та m 
mu — 2mv — + о ...(1) 1) 
2 2 3 
since the collision is elastic, the equation of coefficient of restitution is E 
e= m i 42) Bi 


u 1 


But V == ....(3) 


solving equation (1), (2) and (3) we get = E | 
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Chemistry PART - II 


SECTION - A 
О» has one unpaired electron. It is paramagnetic. 


In, SO? , S has З bond pairs and one lone pair and hence, it is pyramidal in shape not tetrahedral. 
Hence (B) is correct. 


(A). Three possible spin quantum number means an orbital can have at the most three electrons. 
So 4" period involves, 
3s,3d and 4p subshells. 
So, maximum of electrons (and hence elements) = 4534 "4p? = 3 + 15 + 9 = 27 

(B). All elements of VIII group (i.e. 8, 9, 10 groups) are called typical transition metals. Pt also 
belongs to 10" group. So it is a typical transition metal. 

(C). E.C. of Gd (64) = [Xe]4f/5d'es? 
So number of f — electrons = 7 

(D). Due to ineffective shielding by 3d — electrons in Ga, size of Ga is smaller (almost equal) to 
that of Al. 
Hence (C) is correct. 


үс ШЧ. оджээ, ОРО ксы cud sid 
(п—1)а (1.5 —1)d 


2 1.250 = 40 > d = 32 


can not exhibit keto enol tautomerism. 


Ве,С + 4H,O —o 2Be(OH), + CH, 
А.С, “Н,О-->4АЦОН), +3CH, 


At larger molar volume, а real gas may behave ideally only to a limit but not always. Hence (В) is 
incorrect and others (A, C and D) are correct statements. 


SiO» reacts with HF to form HeSiF¢ is 
SiO, + 6HF ——H,SIF, + 2H,O 
Hence A, B, D is correct. 


Both Р & T represents (2R, ЗВ) — 2, 3 – dibromobutane. 
Hence (A) is correct. 


(1) = Identical & rest of Il, 11 & IV are enantiomers. 
Hence (B) is correct. 


Both Q & S are meso — 2, З - dibromobutane. 

While (R) is (2S, 3S) - 2, 3 — dibromobutane & hence optically active i.e. lacks in the plane of 
symmetry. 

Hence (C) is correct. 
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SECTION - С 
1. А = "CO; 
C = СО, 
Е-Н; 
0.25 
2. Weight of Fe in 1 mole of haemoglobin = 98600 x 100 7 224 


number of Fe = een =4 
56 


3. 3RT, _ 2RT, 
M, M, 

3x400 2x60 M 

40 м 


у 


-16 
5-39 =5x10° 


[ОН | = 2s 2 2x5x10* 2107, pH=9 


=4 


5. Pu, =2xPy, 
P =1bar, B,, = 2 bar, Р =1 bar 
Kp = (2)? x1=4 

6. 5th exited state > n» = 6 


Visible radiation means => n» = 2 
6->2,5->2,4->2,3-2 
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Mathematics PART - 111 
SECTION - A 
1. aj, 85, аз... are in G.P. 
2. 1 
ах = Ch = (а) 


1 1 1 
— -log, К, eos and xm log, K 


X, 2 3 
Clearly хі, X2, Ха... are in Н.Р. 


2. Equation of tangent will be Е Е hence x-intercept is ES and y intercept is bv3 


За 43b 


ara xbJ3 = 3a? > ~= 4> е? = 17. 


3. For each of the three equations to have equal roots 
4а? = 4b, 4b? = 4c and 4c? = 4a 
= ас = abc = abc = 1 
hence a, b, c can't be integers. 


4. We know that in AABC, sin 2A + sin 2B + sin 2C = 4 sinA sinB sinC 
sinA sinB sinC = 1 — cosA cosB 
1-cosAcosB 3 
сіп A sinB 
cos(A -B) 21 i.e., A=B 


sinC = 


Hence ZC = Z ZA=ZB= zm 
2 4 


5. Slope of PV = 


2t-0 _ 2 
-0 t 
equation of QV is y = -ix 


solving it with y? = 4x, Q = Е i 


t't 
Now, as (APVQ) 5 PV x VQ = 20 (given) 
PV? x VQ? = 40° 


6. If n = m then equation becomes 2" = 2" and it has infinite solution because any z є real will 
satisfy it. 
If n= т, letn > т, then 27-2" = [z|" = |z|" 
=> |4” (|2!-"-1)-0 
=> |2|-0о0г|2|-1,|2|-0->2-0-д0і 
lz| = 12 z2e69 = e" * = 4 
1 
> z=1mn 
= number of solution ism +n + 1. 
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Let R = (43-5) =[R]+f and (343-5) =f’, then [В] + f—f' = an even integer, 
which implies f — f' = 0, Hence [R] is an even number 
9 9 
[R] = (3,3-5) -(3V3 +5) = a multiple of 5 
Hence [R] is divisible by 10. 
If n lines divide a plane is L(n) planes, then 


L(n) = L(n— 1) + n 
Hence L(10) =2+2 + 3 +... + 10 = 56. 


For roots of opposite sign а(а- 3) < 0, hence 0 <а < З 
Discriminate = (2a — 1)? — 4a(a – 3) = 8а + 1 


n? +n 
for a= 


D = (2n + 1)? 


Hence roots must be rational numbers. 


As per data of previous questions the roots will be 
n? «3n n? -n-2 

nen n?«n 
Hence both the roots lie in (-1, 2]. 


SECTION - B 


(A) Equation of any curve through the points in which given lines meet coordinate axes will be 
(ax — y + b) (azx — y + b) + Axy = 0. If these points are concyclic then аас = 1. 

(B) Any point on x? + y? =a? will be (a; cos Ө, b, sin Ө). 
The chord of contact of the tangents drawn to x? + y? = 4 from this point will be ax cos 0 + 
ayy sin Ө = 4. If this touches the circle x^ + y? = aĉ, then аар = 4. 

(С) Ifthe two circles cut orthogonally, then 
—ay x 81— 8» x Ap = 2(-1 -1) > а? +а - 4. 

(D) Centre of the given circle is (2, —3) and radius is 5. Now distance between (8, 5) and the 


centre is 10. 
Hence a; = 5 and a» = 15. 


(A) cos’ x + sin‘ x -1 
cos’x = (1 + sin? х) cos*x : 
со8Х-0о0гсо6Х-1-50 x 


= Т 5 
cosx 20 х= "p соз°х = 1 + sin?x 


= Х = 0). 
X= T 0,2 . 
2 2 
(B) 48cosec20?-sec 20? 
_ УЗ 1 ¥8cos20°-sin202 
sin20° cos20° sin20°cos 20? 
2 УЗ 45202 sin20° 
2 2 _ 4cos50° |, 
sin20°cos 20° sin 40% 
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(C) 4cos 36? — 4 cos 72? + 4 cos 18? cos 36? 


-4( 221) (8-1). (89-1 5841) 

4 4 4 4 
=3 

(D) cosec x = 1 + cot x 


1  sinx-«cosx 


=> COSX + sinx = 1 and sinx 40 


sinx sinx 
со(х-2|--5 
4) 48 
T T T T -3n л 
x =-2л+— Or x ---, X2——,—. 
4 4 4 4 2 
SECTION - C 


Let these lines be given by y = mx for m = m,, m» & ms 

Then substituting y = mx in the given equation gives 
m?—cm?—bm «1-0 

Now m; + то + ms = b, m4mo + MM3 + mam, = — С 
m4meams = — 1 & mmo = — 1 

Непсер-с-2 


21! 
CoC; + елер +... + Cn-1Cn = "Cnt SEDI CEST 
(2n-2)  $S,, 4n?+6n+2 15 
=> п+1 7 яс = 1 
ni(n +2)! 5, n? +2n 4 


=> ne=2or4. 


P(2, 4) = (21°, 4t) >t=1 
(---2 >t = -3 > Ris (18, — 12) 


Also tt’ = 2 gives t' = 2 hence Q(8, 8) 

Perpendicular bisector of PR : x — y = 14 and of PQ: Зх + 2y = 27 
solving together gives h = 11, к= — 3 

h+k=8 


N = 34x5y 

number is divisible by 4 if 5y is divisible by 4 i.e. y = 2, 6 

if y = 2 then 3 + 4 +x + 5 + 2 must be divisible by 9 > x = 4 

if y = 6 then 3 + 4 +x + 5 + 6 must be divisible by 9 > x = 0, 9. 


Note that the two given lines are mutually perpendicular, hence their point of intersection i.e. (1, 
1) will lie on director circle of the ellipse. 
If centre of the ellipse is (h, k) the equation of direction circle will be (x — h)? + (y — k)? = 25 
as (1, 1) lies on this circle hence locus of center will be 
(h-1)? + (k- 1) = 25 
radius of circle is 25. 


We have a A b „© 


= а= Ар=А,с= 2 


— —— —— —— M ———MÁ——Á—MMá—H— 
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> а-0-0- 2a La tat) 


ha hg hc 
2s=2a(3+3+2|=20(2) 
2 2 3 6 
> s=f4 
3 


Now A? = s(s-a)(s-b)(s-c) 


» 1294? 5842-81 
81 
=> 2/2А=9 
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HALF COURSE TEST - VI 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Name of the Candidate (11111111! ШИШ | 
121111 1ЇЇЛ ЇЇ ЇЇ! 


12111111 Ї 11111 


FIITJEE Students From All Programs have bagged 33 in Тор 100, 77 in Top 200 and 205 in Тор 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 1077 erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In the figure shown, a block B of mass 1 kg is placed at the left end of a B 

plank 'A' of mass 4 Kg, which in turn, is placed on a rough horizontal 

surface. The coefficient of friction between the plank 'A' and the surface 

is 0.2, whereas friction between the block B and the plank A is absent. fo 


Initially both A and B are at rest and at time t = 0, simultaneously they ют 


are imparted same velocity у = 10 m/s along the length of the plank. Calculate the time taken by 
the block to reach the other end of the plank is. (Length of the plank is 40 т). 

(A) 6 sec (B) 12 sec 

(C) 18 sec (D) 24 sec 


Vo 
A cart with a mass M = 5 kg is connected ру a string to a 
mass of m = 200 g. At the initial moment the cart moves to 
the left along a horizontal plane at a speed vo = 7 m/s. (g = 
9.8 m/s?) Distance covered by cart after 5 sec is 
(A) 3.75 (B) 17.5 
(C)20 (D) zero 


Two identical glass spheres filled with air are connected by a horizontal glass tube. The glass 
tube contains a pellet of mercury at its mid point. Air in one sphere is at 0°C and the other is at 
20°C. If both the vessels are heated through 10°C then neglecting the expansions of the bulbs 
and the tube. Ignore the conduction of heat by the mercury pellet. 

(A) The mercury pellet gets displaced towards the sphere at lower temperature. 

(B) The mercury pellet gets displaced towards the sphere at higher temperature. 

(C) The mercury pellet does not get displaced at all. 

(D) The temperature rise causes the pellet to expand without any displacement. 


An experiment is carried out in which a conducting sphere is kept on 


the top of smooth inclined plane. Time taken by sphere to reach the C) 
bottom is t4. Now a magnetic field B is switched on parallel to the 

inclined plane in downward direction and sphere is again left at top 

of inclined plane. Time taken by sphere in reaching to bottom is t» in 

this case. Now same experiment is repeated with magnetic field B 


switched on in vertically upward direction. Time taken by sphere in 
reaching to bottom of inclined plane is tain this case. Then : 

(A) ti < t2 = t3 (B) ti = t2 < t3 

(C) t2 < t1 < ts (б) < to < ts 


Fixed inclined plane 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AllTS-HCT-VI-PCM-JEE(Main)/16 


10. 


The position of a particle describing simple harmonic motion y (in cm) 

along y-axis about the origin has been described in the adjacent 517 | 
figure by sinusoidal graph. The maximum speed of the particle is о 7 tin сс) 
equal to 

(А) 25тт/в (В) 0.25 x m/s 

(С) 2.5 mm/s (D) none 


A string of length / is fixed at both ends. It is vibrating in its third overtone. Maximum amplitude of 


the particle on the string is A. The amplitude of the particle at a distance //3 from one end is 
(A) A (B) 0 


(C) A (D) A/2 


A conical flask of mass 10 kg and base area as 10° cm? is 
floating in liquid of relative density 1.2, as shown in the figure. 
The force that liquid exerts on curved surface of conical flask 
will be 

(Given g = 10 m/s?) 

A) 20 N downward direction 

B) 40 N in downward direction 

C) can be determined only if 0 is given 

D) 20 N in upward direction 


( 
( 
( 
( 


A tunnel is made inside earth passing through center of earth. A particle is em 
dropped from the surface of earth. Select the correct statement 
(A) Kinetic energy of particle is maximum at center and its potential 
energy is zero at center 
(B) velocity of particle is proportional to x [where x is distance of particle 
from center of earth 
(C) Kinetic energy of particle is maximum when it reaches on the other 
side of tunnel. 
(D) kinetic energy of particle is maximum at center 


The time period of a pendulum at temperature t; °C is T; sec. Its time period at t;?C is T» sec. 
If coefficient of linear expansion of material of pendulum is о, then increase in time period is 
(A) «(15 — t1) (В) a(te—t1)/3 

(C) Tia(te—t1)/2 (D) none of these 


A solid cylinder of mass m length / and area of cross section A is placed as shown 
in the figure. If Young's modulus is Y then strain energy stored in the cylinder is 


m^ g?l тісі 

2.2 2.2 
(o) 8! p 781. 

2AY AY 


Space for rough work 
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A block of mass m is connected to two springs of spring fixed wall fixed wall 
constant 2k and 3k respectively, such that the spring of spring 
constant 2k is compressed by 3/ when the block is in its mean 
position. If the block is displaced slightly and allowed to 
oscillate, the frequency will be 


1 ІК 1 [6k 
(A) LE (B) 0 
2r {т 27 | 5m 
1 [5k 
2л | бт 


(D) none of these 


A wave y, — Asin [2x — 4t zi is superposed with a second waveform producing a standing 


wave with a node at x = 0. In the equation of the waveform, x is in metre and t is in second. The 
equation of the second waveform is 


(А) у, -Авіп(4-2х-л/3) (B) у, = Asin(2x + 4t - 51/3) 
(С) y; =Asin(2x + 4t -5n/3) (D) y, = Asin(-2x + 4t - 1/3). 
A force лі IN (p is a constant) acts оп a particle as it undergoes counterclockwise 


X +y 
circular motion in a circle: x? y? = 16. The work done by the force when the particle undergoes 
one complete revolution is (x, y are in m) 
(A) Zero (B) 27 bJ 
(C) 2 bJ (D) None of these. 


The rate of flow of glycerin of density p through conical section of a pipe, if the area of cross- 
sectional of its ends are A, and А» and pressure drop across its length be AP, is given by 


AP 2AP 
(A) АА, (АА) (В) АА, (A: -AT) 
2AP 2AP 
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15. 


For an adiabatic compression (for an ideal gas) the quantity PV 


(A) increases (B) decreases 

(C) remains constant (D) depends on y 

A 10 kg block is gently placed on a plank moving at 1 m/s on a 

frictionless horizontal plane. Due to friction between the plank and Block 

the blocks the block accelerates. The velocity of the plank is e 1 
maintained at a constant 1 m/s by an external force F acting on it. —— 

The block finally reaches a velocity of 1 m /s. The work done by 1 m/s 


the external force, which maintains the constant speed of plank, is 

[The coefficient of friction between plank and the block is 0.4]. (take g = 10 m/s?) 
(A) 100 J (B) 50J 

(C) 104 (D) 5 J. 


A projectile projected tangentially from the surface of a planet of 
radius R from a point A, follows the indicated trajectory during its 
motion. If it is at a height of 3R at the farthest point of its trajectory, 
then the velocity of projection at A, vo is given by (acceleration due to 
gravity on surface = g) V 


0 
(A) vo = 4/1. 5gR (В) vo = J0.5gR х 
(C) vo = v1.6gR (D) vo = J2gR/3 


Two springs with negligible masses and force constant of 
kı = 200 Nm” and к = 160 Nm” are attached to the block 
of mass m = 10 kg as shown in the figure. Initially the block 
is at rest, at the equilibrium position in which both springs — 
are neither stretched nor compressed. At time t = 0, sharp frictionless 
impulse of 50 N-s is given to the block with a hammer. 


A) period of oscillations for the mass m is 5 


(А) 
(B) maximum velocity of the mass m during its oscillation is 10 те! 

(C) data are insufficient to determine maximum velocity 

(D) amplitude of oscillation is 5/6 m 

1 mole of Н» and 1 mole of He at a pressure of Po & 2Ро respectively and a temperature То are 
kept in two different containers. The ratio of their rms velocities is Cy: Cue = 


(А) 410 : J3 (B) 1 : 1 
(С) 5:3 (D) 2 : N2 
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An equimolar mixture of a monoatomic and a diatomic ideal gas is suddenly compressed to 7 n 
of its original volume. The ratio of final temperature to the initial temperature. 
(C) 8153 (D) 823 


An insect of mass m is initially at one end of the stick of length L and mass M, which rests on a 
smooth horizontal floor. The coefficient of friction between the insect and stick is k. The minimum 
time in which the insect can reach the other end of the stick is t. Mark all the correct statements. 
(A) the centre of mass of the plank has velocity magnitudes ЕЧ w.r.t. horizontal floor at 
time t. 
2 LM 
k(M+m)g 

(C) the magnitude of the linear momentum of the insect at time + is (kmgt) w.r.t. horizontal floor 
(D) all the above 


(B) t- 


A trolley is moving horizontally with a velocity of v m/s w.r.t. earth. A man starts running from one 
end of the trolley with a velocity 1.5 v m/s w.r.t. the trolley. After reaching the opposite end, the 
man turns back and continues running with a velocity of 1.5 v m/s w.r.t. trolley in the backward 
direction. If the length of the trolley is L then the displacement of the man with respect to earth 
measured as a function of time, will attain a maximum value of 


4 2 
(A) а" (В) си 
€) (б) 1.5L 


The molar heat capacity of a diatomic ideal gas undergoing the process : 
РМ" = constant is 


17 2 
АН (В) ER 
(C) SR (D) 0 


An organ pipe Р; closed at one end vibrating in its first harmonic and another pipe P» open at 
both ends vibrating in its third harmonic are in resonance with a given tuning fork. The ratio of the 
length of P, to that of P» is 
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25. 


26. 


27. 


Obstacle 


KAN 
>< 
Ss 


As shown in the diagram, there are two blocks 
of the same mass M, one on top of the other, 
lying on a friction less horizontal surface. Both 
the blocks are at rest. The upper block is much 1/2. 

smaller than the lower block. A force F is applied on the lower block and БАН the blocks start 
moving together without any relative motion. Suddenly, the lower block hits a fixed obstacle and 
comes to rest. The upper block continues to slide on the lower block. The upper block just 
manages to reach the opposite end of the lower block. What is the coefficient of friction between 
the two blocks ? 

(A) F/Mg (B) 2F/Mg 

(C) F/2Mg (D) none 


Two point masses A of mass М and В of mass 4M are fixed at the ends of a rod of length / апа 
of negligible mass. The rod is set rotating about an axis perpendicular to its length with a uniform 
angular speed. For the rod to have the minimum possible kinetic energy of rotation, the axis of 
rotation should be at a distance of 


(A) 2, from A (B) 8, from A 
5 5 
4 ( 
(C) —4 from A (D) — from A 
5 5 
A fixed chamber isolated from surrounding is divided into two С 


equal half А апа В as shown in the figure. Part A contains опе 

mole of oxygen and Part B contains one mole of helium, the A B 

separator C is thermally conducting and kept fixed. Initial о, Не 

temperature of oxygen chamber is 600 К and that of helium 

300 K. Specific heat capacity of separator and chamber is 

negligible. Choose the correct statement. 

(A) change of temperature of helium is equal to change in temperature of oxygen 

(B) change in internal energy of helium is equal to 200 R joule (R represents the value of the gas 
constant in Sl) 

(C) temperature of oxygen in steady state condition is 487 K (approx) 

(D) temperature in steady state can’t be calculated 
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A shot whose mass is m penetrates a thickness S of a fixed plate of mass M. If M were free to 
move the thickness penetrated will be 


SM Sm 

d m (В) (M+m) 
SM pam 
(M+m) М. 


А rod of length L is pulled with а force Ғ as shown оп a smooth І- 
horizontal surface. If А is the area of cross-section and Y the Young’s 

modulus of the material of the rod, the elastic potential energy stored in | L | 

the rod is 


ЕТІ ЕТІ, 
(А) — (B) —— 
3YA 2YA 
ЕТІ, ЕТІ, 
(0--- (D) —— 
6YA YA 


A uniform circular disc of radius r placed on a rough horizontal " 
surface has initially a velocity v; and angular velocity о, as shown ys 
in the figure. The disc comes to rest completely after moving some 


: Vo. 
distance. Then —* is 
TO 


(A) 1 1 (B) 1/2 
(C) 3/2 (D) 2 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. The order of basic character of 
| N I) CH 
() (са,),М (1) n 
СНз 
(ПІ) NH» (ІМ) СНз 
нм=—=с2 ^N в: 
NH сн | 
£ 3 CH 
(A) 1» 1» ЇЇ» IV (B) IIl » ЇЇ» IV » I 
(€) 1» ЇЇ» IV >» III (D) IV » ЇЇ»! 
2. Arrange the following oxides in decreasing acidic order: 
SiO, СО; 50; №, 
(1) (11) (IM) (у) 
(A) Ш> IV » IE» I (B) IV » III » II» I 
(€) IV » ЇЇ» ЇЇ» 1 (D) Ш> I» IV » I 
3. List — 1 (ionic species) List - 2 (shapes) 
(P) XeFs* (1) Tetrahedral 
(О) SIF; (2) Square planar 
(В) AsF4* (3) Trigonal bipyramidal 
(S) 1С (4) Square pyramidal 
(5) Octahedral 
P Q R S P Q R S 
(A) 1 2 5 3 (B) 1 3 5 2 
(C) 4 2 1 3 (D) 4 3 1 2 
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The radial probability curve obtained for an orbital wave function (w) has 3 peaks апа 2 radial 
nodes. The valence electron of which опе of the following metals does this wave function (wv) 
correspond to? 
(A) Ca ( 

(C) K (D) Na 


What is the minimum pH required to prevent the precipitation of ZnS in a solution i.e. 0.01 M 
ZnCl and saturated with 0.1 M H2S? 


Ks) = 1075 Ku Канз) 7107 
(A) 4 (B) 1 
(C) 3 (D) 2 


The relative rates of effusion of O» to CH, through a container containing O» and CH, in 
3:2 mass ratio will be 


3,2 3 
(A) (8) 275 
3 
(C) 28 (D) none of these 


After 280 days the activity of a radioactive sample is 6000 dps, the activity reduces to 
3000 dps after another 140 days. The initial activity of the sample in dps is 

(A) 6000 (B) 9000 

(C) 3000 (D) 2400 


Compound (A) on hydrogenation consumed 2 mole equivalents of hydrogen and produces a 
saturated hydrocarbon. When A is treated with ozone, followed by reductive work up two products 
are isolated, formaldehyde and the diketone, structure of which is given below 


О О 
CHO 
Compound (A) can be represented as 
(A) / (B) 
Ф 
(С) (D)  Allof these 
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9. 


7__8 
6 1 

When azulene e is treated with electrophile, it attacks which 
die Y position? 


(A) position —1 (B) position 1 & 3 
(C) position — 4 (D) position 1 & 4 

H Me Na in NH, (I) 

Me г p >X 
Гү" 
м” 
H H,-Pd-BaSO, 
quinoline 


The correct statements regarding X and Y is/are 
(A) both X and Y are optically inactive 

(B) both X and Y are optically active 

(C) X is optically inactive where as Y is inactive 
(D) X is optically active where are Y is inactive 


Сір gas has been introduced in an 8 litres cubical container at pressure of 5 atm and at 300 K 
temperature. The following equilibrium has been achieved 


3 ——— 
Alig) 5 Clo = Alla 


If the thickness of inner side of walls has been decreased by 0.04 mm at equilibrium, then find out 
K, for the reaction (рд = 1.13 g/cc) 


3 


(A) (2.7)2 (В) (2.7) 2 
(c) (5.4): 


(D) (5.4) 2 


For the reaction at 27°C, in 5 litre container PCl; <= РС!» + Clo, AH = 5 KJ/mole. Kp of the 


bcRT 


reaction can be calculated from the following equation Kp - where b, c and a are 


equilibrium moles of РСІз, Cl; and PCl; respectively. On increasing temperature 
(A) dissociation of PCls will increase (B) dissociation of PCls will decrease 
(C) pressure of container will increase (D) both (A) and (C) 
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B(OH), + NaOH == мајв(он), | 

How can this reaction be made to proceed in forward direction by? 

(A) Addition of borax (B) Addition of cis-1,2-diol 
(C) Addition of trans-1,2-diol (D) Addition Na2HPO, 


The aqueous solution of unknown salt of sodium give the following reactions 
(i) It gives white turbidity with dilute НСІ 
(ii) It decolorizes a solution of iodine in potassium iodide 


(iii) It gives white ppt. with AgNOs solution which changes colours and finally becomes black on 


standing 
(A) sodium sulphite (B) sodium sulphide 
(C) sodium bisulphate (D) sodium thiosulphide 
Arrange the following compounds in decreasing order of rate of electrophilic addition reaction: 
НС--СН, Bene НС--СН, 
HC=CH, 
:О: 
Cz. | М: 
27 
70 сн; CH, нас” “СНз 
0) (11) (1) (IV) 
(A) ЇЇ» IV 3 15 Ill (B) IV » II 5 III » I 
(С) 1» ЇЇ» III » IV (D) IIl > Il» IV » 1 
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16. Consider the following reaction: 


NH3 


17. The product of the following reaction is 


Pd/CaCO, 
Boiling quanoline 


+H, 
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18. The most stable canonical structures of this molecule is 


(A) x 
(C) дэгээ (D) None of these 
m 20 
® 
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Which molecule will give following dicarboxylic acid upon treatment with acidic solution of 
KMnO;? 


20 
HO 
OH 
| Pa 
(C) Ho- (D) 


20. Among LiCl, RbCl, BeCl;, MgCl; the compounds with greatest and least ionic character 
respectively are 


(А) LiCl, RbCl (B) RbCl, Весі 

(C) RbCl, МӘСІ; (D) MgCls, Весі; 
21. Which of the following carbides give allylene on hydrolysis? 

(А) CaC; (B) Be;C 

(C) Mg;Cs (D) MgC2 
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Mortar is a mixture of 
(А) Са(ОН), silica and water (В) СаСО; and SiO; 
(C) CaO and silica (D) СаСОз, SiOz and water 


Beryllium show diagonal relationship with aluminium. Which one of the following properties is not 
shown by both? 

(А) BeO and Al;Os amphoteric (В) Be;C апа Аі,Оз аге methanides 

(С) Both һауе same maximum covalency (D) Both occur together in nature in beryl 


At 25°C, the value of pk, for NH3 in aqueous solution is 4.7. What is the pH of 0.1 M aqueous 
solution of NH4CI with 0.01 М NH3? 

(A) 8.3 (B) 9 
(C) 9.5 (D) 10 

Equal volume of following solutions are mixed. In which case the pH of resulting solution will be 
average рН value of two solutions? 


-10 -5 


(А) НСІ (рН = 2) and NaOH (pH = 12) 

(В) НСІ (pH = 2) and НСІ (pH = 4) 

(C) HCN (pH = 2) and NaOH (pH = 12) 

(0) СНСООН (pH = 6) and МНз(аа)(рн = 9) 


In a titration of a weak acid HX with NaOH. The pH is 5.8 after the addition of 10 mL of NaOH and 
is 6.8 after the addition of 20 mL of NaOH solution. Then ionization constant of acid is 

[log 2 = 0.3 and log 5 = 0. 7] 

(A) 5.9 (B) 6.8 

(C) 7.2 (D) 4.8 
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27. 


28. 


29. 


30. 


Standard free energy changes at 2000 K are as shown below: 


Reaction AG°(kJ mol!) 
2Mg(s) + O2(g) — 2MgO(s) кы 
2Ni(s) О, (9) —— 2NiO(s) -432 
27п(5):-О:(0)--227лО(е) -696 
At 200 K, which of the following is/are feasible? 
(A) Reduction of MgO by Zn (B) Reduction of zinc oxide by nickel 


(C) Oxidation of magnesium by nickel oxide (D) Oxidation of nickel by zinc oxide 
An ideal gas with pressure P, volume V and temperature T is expanded isothermally to a volume 


2V and a final pressure Pj. If the same gas is expanded adiabatically to a volume 2V, the final 
pressure is P4. The ratio of the specific heat for the gas is 1.67. The ratio of P/P; is: 


—0.67 1 
e; (D) yar 


Hydrogen ІНІ, deuterium (D) and singly ionized helium (He*)all have one electron around the 


nucleus. The wavelengths of radiations emitted for their transitions from n - 2 to 
1 are à4, Ал and A, respectively. Then approximately: 
(A) 44-22-24 (B) Ay 224, = 24214 


If Wi, W2, мз and w; for an ideal gas are work done in isothermal, adiabatic, isobaric and isochoric 
reversible expansion processes, the incorrect order is / are: 
(А) №; > We (В) м/а > w2 
(C) W1 > W2 > Мз (D) W3 > W4 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


The circle x? +y* = 4 cuts the line joining the points А(1,0) and B(3, 4) in two points P and О. 


Let Ей =a and = = p. Then о and p are roots of the quadratic equation 


(А) 3x?+2x-21=0 (B) 3x?+2x+21=0 
(С) 2x?+3x-21=0 (D) None of these 


The eccentricity of the ellipse ax? + by? + 2fx + 2gy + c = 0 if axis of ellipse parallel to x-axis is 


b-a a+b 
P y ө (222) 
(С) (22) (D) none of these 
If Dion is approximately equal to a+bx for small values of x, then (a,b) = 

= 

35 35 
40% = (-5 

35 35 
о i 22 
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4. А pair of straight lines drawn through the origin form with the line 2x + Зу = бап isosceles right 
angled triangle, then the lines and the area of the triangle thus formed is 
(A) х-5у-0 (В) 3х-у-0 
5x+y =0 х-3у-0 
_ 36 232 
ЕЕ 17 
(С) 5х-у=0 (О) None of these 
х+5у =0 
NU 
5 
5. The vertices of a triangle are (2, 1), (5, 2) and (4, 4). The lengths of the perpendicular from 
these vertices on the opposite sides are 
7 7 7 7 7 7 
(A) T= UEM (B) БҮРІ ТАН ЛАС 
5 413 V6 6 v8 v10 
7 7 7 7 7 7 
C у 2035 «A D Б LAY ттер ДЕР сауа 
©) A 48/5 D) AE AS AG 
6. If the straight line through the point P(3,4) makes an angle g With the x-axis and meets the line 
12x +5y +10 = 0 at О, then the length РО is 
132 132 
A) ——— By ae 
A 1243 +5 (B) 1248 -5 
132 132 
C) --- D ——*. 
e 543 +12 ui 543 -12 
7. The locus of a point which divides the join of А(-1,1) and a variable point P on the circle 
x? +у? = 4 in the ratio 3 : 2, is 
(A) 25(х? + y?) + 20(x - y) -28 =0 (B) 25(Х2-у2)-20(х-у)-28-0 
(С) 20(x? + у?) + 25(х–у) +28 =0 (0) None of these 
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The equation of the latusrectum of the parabola y^ — бу + 4x – 3 = O is 
(A) х--2 (В) x =2 
(C) x = -3/2 (D) x = 3/2 


The curve described parametrically by x = t? +t+1, y = t? -t+1 represents 


(A) a circle (B) a parabola 
(C) an ellipse (D) a hyperbola 


In a certain test there are n questions. In the test 27 students gave wrong answers to at least i 
questions, where i —1,2,......n. If the total number of wrong answers given is 2047, then n is 


equal to 

(A) 10 (B) 11 

(C) 12 (D) 13 

If tanx se АВ 

y = acos? x + 2bsinxcos x + csin? x 

and z = asin? x - 2bsinxcos x + ccos? x, then 

(A) y=z (В) у-2-а-с 

(С) у-2-а-с (D) y-z-(a-c)? «4b? 


Given that the equation z? +(p+iq)z+r+is=0, where p,q,r,s are real and non-zero has a real 
root, then 

(А) par =r? « p?s (B) prs- qd +r°p 

(C) ars - p? +24 (D) pas-s?-«qr 


_ 42 
The eccentricity of the conic x = | 3 and y - 2 is 
+ 


14 t 

2 2/2 

(A) а (В) EE 
3 3 

(C) 2 (D) ЗҮ 
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14. 


If P = (x, y), Е; = (3, 0), Е = (-3, 0) and 16x? + 25у? = 400, then PF; + РЕ; equals 
8 (B) 6 
10 (D) 12 


A hyperbola, having the transverse axis of length 25110, is confocal with the ellipse 
Зх? + Ay? = 12. Then its equation is: 


(A) x? соѕес20 – y? sec? 0 = 1 (В) x?sec? 0- y?cosec?0 = 1 
(C) x? sin? 0 – y?cos?0 = 1 (D) х2сов20-у?віп?0 = 1 


If the coefficient of the middle term in the expansion of (1+ х)2"*2іѕ p and the coefficients of 


middle terms in the expansion of (1+ х)2"' аге q and r, then 


(A) p+q=r (B) p+r=q 
(C) р-а-г (D p+q+r=0 


The number of ways of dividing 52 cards amongst four players so that three players have 17 
cards each and the fourth player just one card, is 


А 1 ra (B) 52! 

(C) ёс (0) None of these 
If tan(cot x) = cot(tanx), then sin2x = 

(A) (20-02 (B) CD 
(С) 4n(2n+1) (D) None of these 


If 1+ sinx +sin?x+.....to œ= 44 243,0 « x « x, then 


Space for rough work 
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23. 


24. 
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23 
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If acos? a +3acosasin? a =m and 


asin? о + 3acos? asina =n, then (т--п)23--(т-п)23 is equal to 


(А) 2a? (B) 2a"? 
(С) 242? (D) 2a? 
If sinA = nsinB, then Шан van ВВ = 
П +1 2 
(А) К мга (В) {СВ 
(С) сума» (О) None of these 


If the equation x? - Ax + i. =0 has equal roots and one root of the equation x? - Ax – 12 =Ois 2, 


then (Ju) = 
(A) (4, 4) (В) (-4,4) 
(С) (4,-4) (D) (-4,-4) 


If one root of the equation ax? + bx +c = Обе n times the other root, then 
(A) na? -bc(n4-1)? (B) nb? =ac(n+1)? 
(C) nc? =ab(n+1)? (D) None of these 


If J3 +i = (a +ib)(c +id), then өг гал” B has the value 
(A) ~+2nn,nel (В) пл» іле! 
3 6 


(C) пт ле! (D) nn — nel 


The locus of z satisfying the inequality log,,|Z+1|> 109,3 | z-1| is 
(A) R(z)«0 (B) R(z)»0 
(C) l(z) «0 (D) None of these 


Space for rough work 
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26. 


27. 


28. 


29. 


30. 


If neN, then x2"'+y?"" is divisible by 


(A) x+y (В) х-у 
(С) ey? (0) х2--ху 
n+1)" | 
If n is a natural number then E >n! is true when 
(А) n» 1 (B) п>1 
(C) n>2 (D) п>2 
From a 60 meter high tower angles of depression of the top and bottom of a house are о and В 
respectively. If the height of the house is ЗОВ AD) then x = 
Х 
(А) sin о sin В (В) cosa cos p 
(C) sin o cos p (D) cosa sin В 


Two vertical poles of equal heights are 120 m apart. On the line joining their bottoms, A and B are 
two points. Angle of elevation of the top of one pole from A is 45? and that of the other pole from 
B is also 45°. If AB = 30 m, then the height of each pole is 
(A) 40m (B) 45m 
(C) 50m (D) 42m 


Ix eoe e eto infinity , then x = 


145 1-45 
(А) —3 (В 
(С) 1545 (D) None of these 


2 


Space for rough work 
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со Ж 
т" o 
E 
N z 
П 2 < < о |< о |< а о о а а |с о о |< о < о |с о m < m m < i а ja о |< 
яр. T 
LE 
E > 
a o z 
= 2 
LLI E > 
Ш D F- > 
719 0 Е 
(dp) Е- 2а fet |с |с о о Ja Ja ш |ш ша о |с а а ш о |с la о оо |a < |< lo lala о 
ш 
об ше T 
o б о 
EF cs 
2 5% 
т о 
у ш 
er 
ш < 9 
т 8-4 
= Оч m rm m m о |< à jo ja ja [|n ja |o « |O oO ja ja ja са jo jo jo |< jo jo jo JO а 
o I 
= oa 
о : 
S 44 Чак bd bid ld ld ld led a eed аа А6 Яя | 9 


"8102 (рәочивлру) ааг ui peyrjenb әлеу вшелбола ру шо sjuepnis даг 166% 
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Physics PART - I 


SECTION- A 


1. Friction force on block A, fx = uN = 10 N (opposite to v) 
= acceleration of A = PE = 2.5 m/s? (opposite to v) 
g 
Time taken by the plank to come at rest, 


Е 10m/s 
2.5 m/s? 


In 4s distance moved by the plank S4 = 20 m (using v? = u? + 2as). 

To reach the other end block will have to move by 20 m + 40 m = 60 m. As B is moving with 

constant speed 
60 m/s 


“10 т/5 


= 4 sec (using, v = u + at) 


6sec 


2. Reference frame is at the edge of the plane with the leftward direction as the x-axis. Let xo be the 
distance of the cart at t = 0 


a- = 2.8 m/s? 
m 


Since, M has an initial velocity to the left, a is in fact retardation for M. 
V = 7 + (-2.8) x 5 = -7 m/s 
i.e. after 5 sec the cart will have the same speed but in opposite direction. 


Х-Хо%7/х5- 5628) x5 


X = Xo + 35 - 35 = xg 
Let the cart go by S to the left from its initial position 
02 72 = 2(-2.8) x S 
=> 5 = 8.75 т 
Distance covered іп up and down journey = 8.75 + 8.75 = 17.5 т 


3. Let the pressures be P, and Р» of the spheres having initial temperatures 09С and 20°C 
respectively then. 
n 
Initially P4 = Р > — Жо 
n, 273 
If P,',P,' be the pressures after rasing temperature then cn - 283. 288 >1=>P,'>P,' 
Р, 303 273 
thus the mercury pellet will be displaced towards the sphere at higher temp. 
4. No eddy current form in case (i) & (ii) and hence motion is not opposed. 
7. (1.2x10° x 10x 10107) x (10° x10“) -F 


= Buoyant force — weight 
=> F = 20 N in down ward direction 


8. Kinetic energy is maximum at centre. 
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A node is a point where there is no vibration. There is vibration at other points where nodes are 
not formed. 


Eas bdr . b 2, 2nHb 
W = фР.аг = dr = dr |= =2 дЫ]. 
! таг" RATI : 
Using AW = Ao er (i) 
and Bernoulli's principle we get 
1, 1, , 
Р Fo жара ТЕТ (ii) 
From (i) and (ii) 
ЖР-Р 
vA, 21-13 
P(A; - A3) 
2(P -P 
Rate of flow = Ауу = A A, ( : 2) 
p(A, — А») 
But P, — P2 = AP 
rate of flow of glycerine = A, A, = 
р(А, -А;) 


In adiabatic compression, the temperature always increases and since PV = nRT, the quantity PV 
also increases. 


V=0+ (0.4 x 10) t= 1 m/s. 

(-2- .25 second. 

М, + We = AK = 0 

Wr =—W,, = -(f x Sx cos180°) = fk x S 

= (0.4 x 10 x 10) х .25 x 12 40 x .25 = 10 J. 


At the farthest point X, 

MvoR = mv, 4R 

1 2 GMm 1 2 GMm 
m vi = -mv - —— 

2 4R 2 


> vo= \Л.60В. 
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. m 10 m 
18. Te period -2x, шара ша 
р MIK +K, ^ V360 3 


The maximum velocity is always at equilibrium position since at any other point there will be a 
restoring force attempting to slow the mass. 


impulse 50 4 
ү. = = =5ms 
max mass 10 
V 5 5 
А =amplittude=—" = = т 
2 o (24) 6 
Ө 
3 
19. Their average translational K.E. is Ske T, Кв — Boltzmann's constant 
1 1 3 
2 my, CR, = 2 ТнеСңь 75 keT 
C, : Che = Мтне : тн, = 44:42 22:42 
7 5 
(1) (2) -8-1-8 
20. For the mixture, = Cr itr 2 2-25 
Сү + Cy oH 2 


Applying TV’ ' = constant, the temperature increases by a factor of V8 . 


21. Impulse = Force x time; net momentum of the system is conserved as the net force on it is zero. 


22. Since velocity of man w.r.t trolley is greater than velocity of trolley w.r.t. earth, after the man turns 
back displacement of the man will decrease, so maximum displacement will be at the moment 
when man turns 


back. 
"E 
1.5V 
: L 5 
Displacement = (v + 1.5v)t = 2.5v —— = —L 
1.5v 3 
23. pV'^ = constant 
> уи = constant ог TV?^ = constant 
dT V?^. Sav y7^ 1 29 op Eau 
4 dt 3T 
c- UW PNV c 54V 5н, 4p 234 
ат ат ат * 3T 2 3 6 ` 
24. v= EE (for first harmonic) 


1 


У- 2 (for third harmonic) 


21; 
Dt 
22748 
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velocity of upper block when lower block hits a obstacle, 


| Е [Fe 
у = 42а. = ‚|2. f= - 
2M M 


now after collision retardation of upper block w.r.t. earth, 


нМ9 
а = = 
M ug 
v? =u? + 2as 
Fé F 
0----2 5 = --- 
Ww 2 s 
weenie 
2 


Let x is the distance of CM from A 
| - M? + AM(/ - x? and if I is minimum, W will be minimum 
= 2Мх AM 2(¢ х) x(-1) = 2 Mx — 8M (/-x) 
x 


dl 


— = 10Mx - 8M£ 
dx 

10Mx - 8M = 0 
NA 

5 


Total internal energy of system will remain conserve 
nC, T, +nCy, T; = [nCy, +nCy, |Т 


ЕСЕДЕН 
2 2 2 


Ён (290 9? 00 - E = = 487K (approx) 


a£ = (SR [авт -300] -187«2xR = 280.5 R 


Let initial velocity of the shot be u and P denote the force of resistance of penetration. 
In the Е case plate is fixed 


0- ти” = -PS(COE) 2) 


In the 2™ case plate is free to move. The shot will penetrate up to both acquire а common velocity 
V = there will х no further penetration thus Р seases to act 


5(M+m)V?- smu = -PS'(COE) ..- (ii) 
and s m)V 2 mu(COLM) .. (iii) 
From equation (iii) and (ii) 
2,2 

ыш 1 mu? = -PS' 

2(M+m) 2 
зэ а Ээ, ...(iv) 

2 (M4 m) 


equation (i) and (ii) 
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8 M 

8 (M«m) 
ШЕТ! 
(Мат)! 


(COE = conservation of energy) 
(COLM = conservation of linear momentum). 


T 1 
29. Stress = — Е = — Stress x Strain x Volume — 14— 
di. NES j 
2 .--->і 
Stress Ж 
у ЖЕ LOCS ар 
Strain 2 
L 
L-x F 
F=ma,E = ;( 23 2 a de 
2 L А) Y 
F FL L- 
Tella ure E 
6YA L 
30. v, -at =0 = ота 
®,-at=0 = = = at 
у а r 
> EEG ee 3 
од о 2 
EO 
oy 2 


НІ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AIITS-HCT-VI-PCM(Sol)-JEE(Main)/16 


Chemistry PART - II 


SECTION - A 
4. Na — 1s? 2s? 2p? 3s' 


3s! orbitals has n = 3, / — 0 
Number of radial nodes = n —/^ -123-0-1z2 


а-ы ыны 
сн, о, l'on, 2 32" 2 442 


7. Half life t = 140 days 
Number of half lives in total time — Au =3 
R =R,(1/2)" 
= 3000 = Ro(1/2)°, Ro = 24000 dps 
9. 
ZA 
== © 
© 
jj ey ж 
2 0.082 x 300 
Mass of Al, —0.05x 10^! x (20x 20x 6)x1.13 = 13.56 gm 
So mass of Al. dissociated = 0.5 moles 
So eq is established 
3 — 5 
Als) + Cle ——2AlClas, 
3 
1.68——x0.5 0.5 
2 
2 (0.880.082 3002 3 
Ky = (Pop) (088008208002 үгу; 
(Volume of the vessel is taken 8 lit approx even after eq is established). 
13. Alig o 
HO O—CH 
H C—O 2 
HO—CH 2 
i: ~% +2 Md pd + 4H,O 
HO” fencer Н,С--0 O—CH, 


14. (i) Ма,5,0,--2НСІ 2NaH +50, +H,O+S 
(ii) Kl, +2Na,S,0, —>KI + 2Nal + Na,S,O, 
(il) 2AgNO, + №а,5,0, —— Ag,S,0,+ 2NaNO, 


(white) 


ES Ад,5--Н,50, 


Black 
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21. 


24. 


Stability of intermediate carbocation increases rate of reaction. 


сн; сн; сн; сн; 
Мн; —NH, H 
—NH, — cat. 
Cl 24 5 мн; NH, 
S 
poH 
= (Aromatic) 
T 
О 
С 
2” “он 
KMnO, 
H* 
o^ Ж 
OH 
Mg;C, + 2H,O —— Mg(OH), + CH, — C = CH 
NH,Cl] 0.1 
OH= pK, +10 NACI 47 log—— — 5.7 
EE PAn ГТ) 199001 


pH = 14 —5.7 = 8.3 
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Mathematics PART - 111 
SECTION- A 
1. The equation of the line joining A(1, 0) and B(3, 4) is y = 2x-2. This Y 834) 
cuts the circle x? +y? -4 at Q(0,-2) and iB 8) a P(8/5,6/5) 
x | X 
We have ВО - 345, QA = 45, BP = ЕТЕ Қас O| /A(1,0) 
15 5 22 
ВР 7/45 7 ва _ 3V5 _ 3 1992) 


апа р---- 
РА 3/45 3 QA —/5 
-. a, аге roots of the equation x? -x(a +В) - ap =0 


i.e., x? -1-3 ез) -0 or 3х? +2x-21=0. 


2. ах? + by? + 2fx + 2gy+c=0 
ар a Зайгаа, -0 
а р 


- 1 БИЛГЭЭ 
Че боа M 
2 8 
Neglecting higher powers of x , then 
a+bx =1 ЗЭ хас ( 2952 
24 24 
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4. y = mx . It makes an angle of +45° with 2x -3y = 6. AUOD) 
tan(445°) = S7 C279). 4 ME 
14 m(-2/3) 
Or 3m +2 = +(3 - 2m) > m= 5-5 45° 45° 
B C 
Hence sides are М) 
x 5у = 0, 
5x+y =0 
and 2х-3у-6. 
Solving in pairs, vertices are (0,0) , 
| 6 4 (% 6 | 
13137419. 13/7 
5. Li, =х-3у+1= 0 
Lj =2x+y-12=0 
L4 =3x-2y-4=0 
Therefore, the required distances аге 
_|4-3х4+1|_ 7 
U[ 49 | ie 
D.- 4-1-12| 7 
45 1-5 
D.- ni oe 7 
: /9-4 КТЕЙ 
6. The equation of any line passing through the given point P(3, 4) and making an angle with 
жане cto) a И (ау) сайы (i) 


cos30?  sin30? 
Where 'r' represents the distance of any point Q on this line from the given point P (3, 4). 
The coordinates (x, y) of any point Q on line (i) are 


(3 +rcos30°,4 +rsin30°) ie., з Rep 


If the point lies on the line 12x + 5у +10 =0, then 


[as 5(445}10-0-57- 132 


2 12/3 +5 
7. Suppose a point on circle is B(x,, y4) and that which divides A and B in 3 : 2 is P given by 
h- -2 + 3х, RE 243y, or 2h €? sd 5k-2 -у, 
5 5 3 3 


As (ху, y4) lies on circle x? + y? = 4, we get on substituting, 25(x? + y?) + 20(x—y)-28=0. 


8. (y - 3)? = -4 (x - 3) (given equation of parabola) 
г. equation of latus rectum is x = 2. 
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x =t? +t+1landy = 2 -t+1 
=>x+y-2=2t?andx-y =2t 

= 2(х+у-2) = (х-у)? = х? +у? -2xy —2x-2y+4=0 
Comparing with the equation 

ах? + 2hxy + by? + 2gx + 2fy +c = 0, 

ларс + 2fgh—af® —bg? —ch? +0 and h? = ab 


Since the number of students giving wrong answers to at least i question (i= 1, 2,........ ,n)2 2, 

The number of students answering exactly i(1xix 1) questions wrongly = (the number of 
students answering at least i questions wrongly, і = 1, 2,......... ,n)) — (the number of students 
answering at least (i+1) questions wrongly (2<i+1<n)} =2"'-2° "(1 <i<n-1). 


Now, the number of students answering all the n questions wrongly =2"" = 2°. 
Thus the total number of wrong answers 


2 1(2"7 = 21-2 + 2(27-2 2 ars) + Sos КЕ a) 


We have, 

y +z = а(соѕ? x + sin? х) + c(sin? x cos? x) =a+c 

(ә. solution is (b)} 

y -z = a(cos? x - sir? x) + 4bsinxcos x —c(cos? x - sin? x) 
= (a- c)cos2x + 2bsin2x 


ЕР 2 
2237) 1 NE zl 280 | 
1+їап“ x 1+tanf х 


2 1-4b° / (a-c)? 2.2b/ (a-c) 
xs o [1578-07 cas [229-9 | 


Since tanx = 295. : 
(8-0) 
| _ (a- c).((a- с)? - 4b7} + 8b*(a—c) 
.у-2 
(a-c)? + 4b? 


(a -c)(a—- с)? + 4p? 


= -(а-с 
{(a—c)? + 402} SER 
->уғ2,(-ажс). 
Given that z7+(p+ig)z¢+rt+is=O 2... (i) 


Let z=a (where о is real) be a root of (i), then 
a? 4 (p - ig) +r - is 20 
or a? +pa +r +i(qa + 5) =0 


Equating real and imaginary parts, we have o? +pa+r=0 and qa+s=0 


2 
Eliminating o, we get (£) EJ 
q q 


or s? -pgs« qr -0 or раѕ = 52 + qr 
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1—1? 21 
13 -3 7 = 
сэ , 1-42 
Е (1-1?) «аг 
+у? = = 1 Which is an ellipse 
9 9 
1 9(1- e^) = ө? = Е 
9 9 


14. Here a=5,b=4ande= = 


Hence foci of the ellipse are (+ 3, 0) 
Hence PF, + РЕ» = 10. 


2 2 
15. The given ellipse is Tip tie a-2b- 8 


Ё 3-4(1-e*)2 e-- 


" ae=2x E =1 
2 
Hence, the eccentricity e4, of the hyperbola is given by 
1= е, ѕіпӨ = e, = соѕесӨ — b? -sin? ө(соѕес?0 - 1) = cos? Ө 
х° y? 


—— -——;,— =1 or x^ cosec*0 - y* sec^ 0 - 1 
sin?0 cos?0 


Hence, equation of hyperbola is 


16. Since (n+2)" term is the middle term in the expansion of (1+ х)2"*2, therefore р = ?"?C, ,. 
Since (n+1)" and (n«2)" terms are middle terms in the expansion of (1+x)*"*', therefore 
q тет апа pei. But вз талы ede об. 
<. а+г=р 

17. For the first set number of ways 52С,,. Now out of 35 cards left 17 cards can бе put for second іп 


35015 ways similarly for 3 in '8С,;` One card for the last set can be put in only one way. 
Therefore the required number of ways for the proper distribution 
52! 35! 18! 52! 
= x x x1!- ; 
35!17! 1817! 1711 (171) 


18. tan(cot x) =cot(tanx) = tan(cotx) = tan Н їап 3 


(70)? +20h+h* = (6)(70)(20) соїх = nx + 26 tanx => соїх +tanx = nz 55 


T 2 4 
- = Пл + — > sin2x = Бе 
sin2x 2 пл+» (2п + 1)л 


(70)? +20h+h? = (6)(70)(20) 


19. 1«sinx- sin? x +... = 4+ 243 
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1 1 


-44243 > 5їйх-1- 


> шаг 
1-sinx 44243 
— sinx-1 (4-2,3) 2/3 _ V8 
4 4 2 
T 2n 
> x=—or—. 
3 


Adding and subtracting the given relation, 
we get (m+n) = acos? a + 3acosa sin? a + За cos? a.sin æ +a sin? a 


= a(cosa + sina)? 

and similarly (m-n) = a (cosa - sina)? 
Thus, (m+ n)?’ + (m-n)? 

= a?? {cosa + sina)? +(cosa—sina)*} 


= a?? (2(cos? a + sin? a)} = 2а2/. 


We have sinA =nsinB > = ЭПА 
1 sinB 
2 A+B . А-В 
n-1 sinA-sinB _ 98 sm 2 
n+1 sinA-sinB ogg AtB cos AB 
2 2 
A-B A+B 
= tan cot 
2 2 
n-1 A+B А-В 
=> ———tan = tan——_. 
n+1 2 2 


We have equal roots, therefore 22 = 4u. 
Now second equation x? + 4x -12 = 0 has a root 2, so put x -22 4421-1220 Л = 4 


Hence from 22 = 4u , we have p= Е = 4 


= (Аы) = (4,4). 


Let the roots are a апа na 


Sum of roots, с + по = р —4X-2-——— an (i) 
a 


and product, опа = Ê > a? = È ....(ii) 
a na 


From (i) and (ii), we get 


b F c b* C 
=> =— > = 
а(п+1) па а”(п-1) na 
> пр? =ас(п+1)°. 
Note: Students should remember this question as a fact. 


We have V3 +i = (a+ib)(c +id) 
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EA “rer ad+be =1 


b tan! d 
Now їал!| 5) 79" [c 


дэс be +ad т 
-tan!|-8 С ат |мен =nn+—,nel 
ЖЕ: -bd 43 
ас 
25. We know that log,m>log,n=> т>пог m<n, according as a>1or 0<а<1. Hence for 
2-х-іу 
logus |z*1|»logus | z- 1] 9L z € 1| «| z- 1| losen 


| х+іу *1]|«| x * iy — 1 | 
= (x41 +y? <(х-12 +у? 
= 4х <0->х<0->Ве(2)<0 


26. x?! 4 y?'" is always contain equal odd power. So it is always divisible by x+y . 


n 
27. Check through option, the condition ЕЗ > п! is true for n2 1. 


28. Н = аїапВ апа H-h =dtana 
60 їапВ 60tan о – 60tanp 
=> > -h 
60-һ tana tanp H-60m 
E qp ЗОВЕ x = cosa sin . | 
sinp 
cosa cosp 
osp 
h Т Т, 
29. їап45° = 1= —— = ТА =h 
TA 
Hence 120 =һ+30+һ = h = 45 m. n n 
45° 45° 


30. х= Te Ta Eu to oo oo 
We have x = V1+x 
=> x?=14+x >x?-x-1=0 
х..1541-4 1545 
2 2 
+5 


As x » 0, we get I 
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ANSWERS, HINTS & SOLUTIONS 
HALF COURSE TEST-VII 


(Paper - 1) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 

1 |B A С 

> |B A С 

з. JA А А 

4 |C A B 

5 |B A A 

6 1А D С 

7 1А D A 

в. АС A, B, D A,B,C 

о [А,С A, B, C, D A,C 

10. |B,C,D А, B, C, D A, В, C, D 

11. |AB,C,D A, В, C, D A,B 

18:15 5 с 

18:15 А А 

14. | © А c 

15:52 B B 

16. |А А B 

4. | (A > p); (B > q); (C > | (A > t); (B > s); (C > | (A > а); (B > r); (C > 
s); (D > p) p); (D > а, r) p) (D >s) 

о. | (A> s); (B > p); (C > | (A > q; r); (B > p); (C | (A > s) (B > p); (C > 
q); (D > г) > 8); (D >t) q); (D > r) 

1 [7 7 4 

2 |1 2 6 

з. |3 1 1 

4 |4 4 3 

5 |2 4 0 

6 |6 2 1 
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Physics PART - | 


Hints & Solution 
SECTION - A 


1. Pressure in the air inside the column of mercury is equal to the weight of mercury over the air divided 
by the internal cross sectional area of the tube. When the temperature increases, the weight of the 
upper part of the mercury column does not change. That is why the pressure in the air is also 
constant. For the isobaric process, the change in volume is proportional to the change in temperature. 
The same is true for the lengths of the air column. 


КІРЕДІ > l= [NET cm 
lo Т 0 
2. Frequency received by car Bis f, = (wy 
V+W-U 


Now the car B will be treated as a source of frequency fi 
-. wavelength of reflected sound received by the driver of car A is 


КЕ (v-w-u) (v-w-u)(v*w-u) 
f, (v+w+u)f 
(330 -5~25)(330+5-25) 31. 
(330 + 5 +25)300 36 
Hence (B) is correct 
3. a- ее S | vav - [е-©ах 
m 0 m 0 
Маа = Fo ->К Б 


2 mK” К 


4. Let initial location of center of mass is 0 then find location of cm 
Naa X (90cm) (5cm) +  (10cm)(45) Lun 
(90) + (10) 
5. As escape velocity is 42 times of orbital velocity. 
6. The power developed by the man = power required in the reference frame of the man 


= Force x velocity = m(g + a).(h/t) 
Hence, (A) is correct. 


7. х+ у = 100 ...(1) 
Heat lost = Heat gained 
y x 3.36 x 10° =хх 21 x 10° 


ME 21 
x 3.36 
336y = 21x x 100 ...(2) 
Using (1) & (2) 
_ 210000 | 86.21 
2436 
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For a plane wave intensity (energy crossing per unit area per unit time) is constant at all point 
For spherical wave 


p 1 | 
|= > | Іс-- 
Anr? | r? 


Acceleration of block is = 10 m/s? 


=> Displacements = ТАҒЫ edu sam 
2 2 10 
Tension in the string is 40 N 
М-50-20-30М М 20N 


Limiting friction force = ЫМ = 12 М and applied force in horizontal direction 
is less than the limiting friction force, therefore the block will not slide. 
For equilibrium in horizontal direction, friction force must be equal to 5 М. 


From the top view, it is clear that 0 = 37? i.e. 127° from the x-axis that is f ч. 
the direction of the friction force. It is opposite to the applied force. ОН 


Contact force = JN? +f? = V925N 


Р-3У3 , for ideal gas 
PV =nRT 
(A) relation between V and T 


үх @\®) = пит = v4 - (SE) V4 «T 


(B) Relation between P and T 
PV =nRT 


P 1/3 
> a =nRT = РЗ T 


(C) For expansion 

V > increases 

work-done : positive 

internal energy : increases 

Hence, heat will have to supplied to the gas. 
(D) As Tx V4 

with increase in temperature, volume increases 

Hence work done is positive. 


ш--- = So л = 0.8 and effective length of air column = 0.99 + 0.01 = 1m. open 


5, so five half loops will be formed КЕЛЕТ 


£25 B so second overtone 
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18: “эсэр = 
ах 


2 2n 


= (5 х 105) x (0.1 x 10-3) = sin 28 (У + 10m) cos 2n(400) t 


0.8 


= (125 x N/m2) sin m (у + 1cm) cos 2л(4001) 


14-16. —.—.vo = у, 
43 3 4 3 
ducc BUE à Зу, 
3 44 
V 8112 
1774 0 
у,---- 
1 2 
moe (17 cos0) = —1®° 
2 
SECTION - C 
-6 -6 
i B (9165107) подолг вох10° (98107 10002310» 7 watt 
60 60 
2 1 Р рч 
2 4 
T-— >0 
Tinin= Mg 
2 
а -g/2-5m/is*. 
mg- T =m(g/2) 
roi 
2 2 
Ma (maj 
2 \2 
A 
M 
3. The acceleration of center of mass of the system a3 


mj, +m,a, +m,a,| 


acm = 
m, +m, +m, 


= The net force acting on the system 
= |та, +m, a, +m,a,| 
=> Fret = (mia, + M2 a2 — ms as) 


ШЕР 


———— 42 e 
0)-1008-0)-1008-02) 
m mo ms 
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и“ 


So, maximum area covered = лН2,-л.--4т” 


о 


Velocity of block w.r.t. ground 
Vig = 20i +15} 


> Vie = 15) 
Velocity of block w.r.t. ground after 10 sec. is zero (since block will stop w.r.t. board after 5 sec.) 


Vip = Му-на -0 (t=5 sec) 
Vig = 201 


Area under graph = [Ld = At 
V 
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Chemistry PART-II 
1 E= E - 98/1 - 98 
= B: [не] 1р | 

с: 16 | 11 | 


Sr’, Ba* are relatively easily formed in order to achieve completely filled valence shell orbitals. 


o De INST 


8. : 
| Ag(NH,); | 
УР, К.|МН,| 
к. =| Ag’ || CI - : 
дэг ЫГ | Ag(NH,); [Ct ] 
4. F 
XeOF >: СОИ 
СЛ 
Непсе, 
Le 
5. UM Б = 3.321 х 10 m 
mv (9.1х10%)(2.19х10%) 
6. CH3 сн; 


: | 
Н,С--СН,-0--0Н-Н, HBr /H202(or HO_Br-H—+H,0+8r") " H4C—CH;—C—CH—CH; 


Br 
HBr 


CH3 
ааа ав аан +Br 
H Br 


7. CO(g) 70. (g)——9 CO, (9) 


AG? = AG! (co.)-e' (00) +16 | - -394.4 - (-137.2+ 0) = - 257.2 kJ 


=> Spontaneous (-ме sign) 
But AG? = AH? - TAS? 
= -257.2- AH? - 298 K (-0.094) 
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= AH? = -285.2 kJ > exothermic (-ve sign) 


8. Allyl carbocation is less stable than benzyl carbocation due to less number of resonating structures. 


Cl and O 
S and O 
only O 

P and O 


м2 4 5 ae 


(А 
(В 
n (C 
(D 


10. Br OH 


(UL (В) x (0 Pp (0) СНІз (E) CH4COO" (E) СН,СООН 


11. The balanced equation is 
K Сг n + 14H01 —9 2KCI + 2CrCl, + 7H,O+ 3Cl, 


2x71 
Mass of К.Сг,О, = s x61.8 = 58.8480 


Mass of HCI = ЗА 32051. 15=110.4g 


Hence, K;Cr;O; is limiting reagent. 
-. Mass of СІ produced = 42.63 0 


Also equivalent of KoCr;O; = ы 


Equivalent of HCI = — 


16. All the given molecules are cyclic isomers with molecular formula = CsH io 
Number of pairs of diastereomers 
= total number of pairs of stereomerms — number of pairs of enantiomers = С; — 1 = 2 
CH3 


H3C 
A is th missing cyclic isomer. 
SECTION - C 
HO 


OH 


OH 


pee 


х= 14 ee 
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2. 


| Pure | 
ааг шээг" 
Or on 


As these two does not participate in resonance. 
It will produce most stable free radical. 


meq of KOH = 20 meq = meg of acid 
20 0.45 

1000 90 

n-factor for acid = 4 = number of replaceable proton. 


x n —factor 


[H2CO3] in blood = 4M [NaHCO;] = 10 M 
Volume of blood = 10 mL 
Let the volume of NaHCO; used = x mL 


А 1 4х10 
(НСО, | in mixture = С 10) 
[NaHCO, | in mixture = о 
salt 
Н - pK, +10922. 
pri = pA, tog zid 
10 10 
татарша О О aean 
(x+10)(4x10) 40 
jaga С^ =1 50 Tox =10 
40 40 
x = 40 mL 
Hence х/10 = 4 
№, (9) + 3H,(g) => 2NH, (9) 
1 3 
0 0 2 


г. Ratio of initial and final volumes = 4/2 = 2 
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Mathematics PART - Ш 
SECTION- A 
С В 

1. Since O(0, 0) does not lie on 11x + 7y 2 9 

hence it is the equation of AC, 

solving OC with AC we get C = 2-0 7х-2у-0 --» 

3 3 11x+7y=9 
solving OA with AC we get A ($. $) A 
Es (0, 0) Ї А 

hence M = mid point of C & A = E 5) 4x+5y=0 

hence equation of OB = y = x. 
2. The curve remains unchanged when y & x are interchanged. 
3. Let the circle be х? + y? + 2gx + 2fy + c = 0, if 21 lies on it then 

m; 


m^ + 2gm? + 2fm + cm? + 1 = О and m, т», ms, m, are its roots. 


GER, 


413.5. (2r-1) (-1 (1) 27 — 1.5. (2r -1) _ (2 


2 r! r! rlr! 


4. Coefficient of x" is 


1 

13 9 27 2 
+—+——+ +...0 = 

2 8 32 128 129 


RI 


1-a*! 
1-a 
i.e. 1-a** = 1-x? 
(multiply by (1 — a) on both the sides) 
% XT. 
7. АВС can speak in C; x 1 ways 
other 7 in 7! ways 


= (1+а)(1+а?)(1+а*) 


| 
so totally '°C3. 7! ways = Se 


8. Putting x = œ in the equation, 
0 =a) + a; © +820 +аз + Es wee (1) 
Putting x = o? in the equation, 
O=a tam ap aa ... we. (2) 
Putting x = 1 in the equation, 
37 = ao + a4 +aot+agt 2.6 2. (3) 
adding (1), (2) and (3), 
3^ = 3(ao +аз +а6 +... .) .... (а) 
= ao +a +a6+....=3"! (option C) 
subtracting (2) from (1), 
0-(9-0)(8:-42444-854 ... ) 
Since о - 02+ 0, a44a4* az... = ах + as +ав + ... 2.. (4) 
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Also from (3) – (а), а; + ах 4a4 +a5 + ....= 3" – 3"! = 2.3" 22.45) 

From (4) апа (5), а) +a4 + аз +... = а + аѕ + ag + 23" = д + аз+ Ав 
9. Clearly the inscried triangle is equilateral. > 

.2л. .2n 
Ed Z5 —Zp са 23 – 2 "E 
Z4 — Zp 71-270 
->22--1-(2- 4/3) апагғз= -1 «i(2- 4/3) 2) 
23 Z1(2 +21) 


10. b is the H.M. of a and c and their G.M. = Jac 


GM>HM = Jac >b 
And A.M. of a" and c" » G.M. of a" and с" 


а" +c" > 2(Уас) > 2р" 
Putn = 100, 3,5,2 


А А| A A... А А 
11. 41-sinA =|sin cos—| =sin— —cos — ifsin— 2005 
idi 2 2 2 pp 2 
Баг Б d mo. 
4 2 
12. 6 can be written in the following ways using 1's and 2's only. 


Six 1’s in 1 way 


| 
Four 1's and one 2's in 2. = 5 ways 


| 
Two 1’s and two 2’s in im - 6 ways 


Three 2's in 1 way. 
5016)-1-5-6-1-13. 
13. We have f(6) = 13, so ҚҚ6)) = Қ13). 
Now 13 can be expressed in the following ways: 
Thirteen 1’s in 1 way 


| 
Eleven 15 and one 25 in " - 12 ways 


| 
Nine 175 and two 2’s in a = 55 ways 


| 
Seven 1's and three 2's in E = 120 ways 


| 
Five 1’s and four 2° in шог = 126 ways 


| 
Three 1's and five 2's in a = 56 ways 


| 
One 1% and six 2’s in = = 7 ways. 


2.13) = 377. 
14-16. Ax -y + 2(1 +») = 0 > Ах + 2) - (y - 2) = 0 pass through (- 2, 2) 
ux—y + 2(1- р) = 0 > u(x- 2) - (y - 2) = 0 pass through (2, 2). 
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Clearly these represent the foci of ellipse, so 2ae = 4. 
The circle х2 + y? — 4у—5 = 0 = х + (y - 2)? = 9 represents auxiliary circle thus a? = 9 > e = 5 апа 
р? = 5. 


SECTION – В 
(А). |a + ib| |z| = |z| |(a— 1) + ib] 


= qoa + and а? + b° = i 


(B) We must have either 
ба > 2°. 3° or 6b > 2°. 3°. 
If b = 0, then 6a > 22 a = 1, 2, 3, 4. 
Ia = 0, then6b>3°>b=1,2 
suppose a > 0 and b > 0 > if 6a > 2°. 3° 
thus 6? > 2° . 3 so 2a > 2? (not possible) 
similarly if 6b > 25. 3° than 3b > 3^ not possible 
— only solutions are 2, 4, 8, 76, 3, 9. 


(C). шН (0 1), mZ) e [0, 1) 


means that if z 2 a ib than a, b e (0, 4) 


Now 4. 4a ,. 4bi 
a-ib а?ар? a2 +b? 

2 2 

EUN S ded 


= (а – 2) «b^»4anda?« (0 – 2)? > 4 
so we want area inside the square and outside the two circles 
=> area = 16 — 4r + (21 — 4) 
12 – 27. 
(D). Зх + 4у+2 = 5 
let а=3ї+4]+К 
b=xi+yj+zk 
= (a.b) < lallol 


=>5< 4941641. 4x? +у2 +22 


2 2 2 25 
=> 26(x +у +2 256 


(A) ysin(cosx) = sin(cosx) > 0 


2nn € cosx< (2n + 1)л 
0 <cosx< 1 


Хе (2-5, 2+1, 


2 
(В) (/cos(sinx)) 


cos(sinx) > 0 
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TU y т 
——«sinx«— >xeR. 
2 2 
(С) tan(z sinx) 


: Tt 
msinx = +> 
2 
1 
sinx# +— 
2 


SOME nii 

6 

Xe R- ШЕ! 
6 


(D) In(tanx) 
tanx » 0 


О<х< ^ 
2 


T 
Пл<Х<Пл- —. 


SECTION- C 
1 
Е Ёс: d БЕР ЕГЕЙ 
1-1 2 5 
2 
2. а+В = PET шин 
7. 7 |49 7 
8. = +— i.e. 2х = + С = 6. 
іе. («+В)(о -p) 2! 2 x x= 47 
4. The given expression can be written as 
3 
= КЎ (іп? А cos(B -C)) = S Es A (sin2B + sin2C) 
z K?Y'sinAsinB(sin AcosB * cos АвіпВ) 
= КУ sinAsinBsinC = k?3sinA sinBsinC = 3(abc). 
5. Line ‘L’ passes through the centre of second circle. 
a 1 1 
6. 1b 120-2a(b-1)c-1)-(b-1)(1—a)—-(c—-1)(1—a)20 
11 c 
Ex a 1 1 _ 0. 
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HALF COURSE TEST - VII 


Time Allotted: 3 Hours Maximum Marks: 246 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 07) contains 7 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (08 — 11) contains 4 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-A (12 — 16) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 


. Section-C (01 — 06) contains 6 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +3 marks for correct answer. There is no negative marking. 


Name of the Candidate БШ ШЕШШ ИЕЫ ШИШ ШШШ | 
ЕЕ ЛЕЙ ЛЛ Т ЛГ 
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FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -1| 


SECTION — A 


Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


(C) (D) 
gcosa gcosa 


A particle of mass m is given initial speed u as shown in the figure. It moves 
to the fixed inclined plane without a jump, that is, its trajectory changes 
sharply from the horizontal line to the inclined line. All the surfaces are 
smooth and 90? > 0 > 0°. Then the height to which the particle shall rise on 
the inclined plane (assume the length of the inclined plane to be very large) 
(A) Increases with increase in 0 

(B) decreases with increase in 0 

(C) is independent of 0 
(D) 


A particle is projected from a point O in a horizontal surface OA with 
speed v and angle of projection Ө. It is just grazes the plane BC which 
make an angle a with the horizontal as shown in figure. The time taken 
by the projectile to reach P from the instant of projection is : 

2usind ивіп0 
(А) (В) 

gcosa gcosa 

usin| 0— o | ис05|0-а| 


data insufficient 


The axle of a wheel rests in V grooves as shown in figure and string, 
fixed to the rim of the wheel, supported a mass M. If u is the 
coefficient of friction, W weight of wheel and axle, a is the radius of 
the axle and b the radius of the wheel. The least value of M which will 
cause motion is : 


uWa 
g(b(1+ 117) sin — ua) 

(B) ai 
(ар) віле ub)g 

(с) we 
(b(1+ u^)sin – ua)g 

(D) о 
(a(1+ n^)cos0 - ub)g 


Space for rough work 
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4. 


А uniform thin rod of mass т and length R is placed normally on M 

surface of earth as shown. The mass of earth is M and its radius is R. 

Then the magnitude of gravitational force exerted by earth on the rod is: m 
GMm GMm 

(А) === (В) — 
2R 4R R 
4GMm GMm 

C D 

(C) OR? (D) ан? 


Two blocks А апа В connected by spring (spring is in its natural length) 
are kept on smooth inclined plane and released. If acceleration of block B 
is 6 m/s? then that of block A at that instant (g = 10 m/s? : 

(A) must be greater than 6 m/s? 

(B) may be less than 6 m/s? 

(C) must be 6 m/s 

(D) any thing possible depending on masses of blocks A & B 


Heat is being supplied at a constant rate to a sphere of ice which is melting at the rate of 0.1 gm/sec. 
It melts completely in 100 sec. The rate of rise of temperature thereafter will be Lf = 80 cal/gm, S = 1 
cal/gm-°C : 


(A) 0.8 °C/sec. (B) 5.4 °C/sec. 

(C) 3.6 °C/sec. (D) will change with time 

A uniform thin, гоа AB of length L and mass m is undergoing œ т, 1. 

fixed axis rotation about end A, such that end А remains c P B 


stationary as shown. The kinetic energy of section AP of rod is 
equal to kinetic energy of section BP of rod at an instant. Then 


the ratio of length AP and length AB, that is, АР 


(А) 


ю|- 


1 
(С) а 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. 


10. 


11. 


Two particles A and B are performing SHM along x and y-axis respectively with equal amplitude and 
frequency of 2 cm and 1 Hz respectively. Equilibrium positions of the particles A and B are at the co- 
ordinates (3, 0) and (0, 4) respectively. At t = 0, B is at its equilibrium position and moving towards the 
origin, while A is nearest to the origin and moving away from the origin. Choose the correct option(s) : 
(A) The distance between А and B is 3 cm at t= to sec. It will again be З cm att = (to + 1) sec. 

(B) The distance between А and В can never be 5 cm. 

(C) The maximum magnitude of force acting on each particle during the motion is same. 

(D) Kinetic energy of the system (A and B) is conserved 


hen the temperature of a copper coin is raised by 80?C, its diameter increases by 0.296 
) Percentage rise in the area of a face is 0.496 

) Percentage rise in the thickness is 0.496 

) Percentage rise in the volume is 0.696 

) Coefficient of linear expansion of copper is 0.25 x 1077 C? 


A particle has a rectilinear motion and the figure gives its displacement as 

a function of time. Which of the following statements are true with respect 

to the motion 

(A) in the motion between О and A the velocity is positive and 
acceleration is negative 

(B) between A and B the velocity and acceleration are positive 

(C) between B and C the velocity is negative and acceleration is positive 

(D) between C and D the acceleration is positive 


The wires A and B shown in the figure, are made of the same material and have radii · 
of cross-section ra and rg. When a constant force F is applied as shown, one of the 


wires breaks. (Assume the m asses of the wire to be negligible) 
(A) A will break before B if rA » rp 


(B) B will break before A if ra < гв 
(C) Either A or B will break if rA = гв 
(D) The lengths of A and B must be known to decide which wire will break 


Space for rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Questions 12 and 13 


=> ^ 
A cutting tool under microprocessor control has several forces acting on it. One force is F = axy’j, a force in 


the negative y-direction whose magnitude depend on the position of the tool. The constant is a = 2.50 N. 
Consider the displacement of the tool from the origin to the point x = 3.00 m, y = 3.00 m. 


12. 


13. 


Calculate the work done on the tool by Е. If this displacement is along the straight line y = x that 
connects these two points ? 

(A) 2.50 J (B) 500 J 

(C) 50.6 J (D) 2.) 


What can you predict about F ? 

(A) Force is non-conservative 

(B) Force is conservative 

(C) Force is neither conservative nor non-conservative 
(D) Data insufficient to conclude 


Space for rough work 
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Paragraph for Question Nos. 14 to 16 


A uniform cylindrical block of mass 2M and cross-sectional area A 


remains partially submerged in a non viscous liquid of density p, density 
of the material of the cylinder is 3p. The cylinder is connected to lower 
end of the tank by means of a light spring of spring constant K. The other 
end of the cylinder is connected to another block of mass M by means of 
a light inextensible string as shown in the figure. The pulleys shown are 
massless and frictionless and assume that the cross-section of the 
cylinder is very small in comparison to that of the tank. Under equilibrium 


conditions, half of the cylinder is submerged. [given К> 8 A pg] 


14. 


15. 


16. 


Under equilibrium conditions 


(A) extension of the spring 844 (В) compression of the spring is = 
(C) compression of the spring 59 (0) extension of the spring is = 


By what maximum distance cylinder will be pushed downward into the liquid from equilibrium position, 
so that when it is set free then tension in the string will not vanish. [Assume at equilibrium position 
system was at rest] 


(A) M pi — 
(K+ Ард) AK Apg) 
8Mg 3Mg 
(©) К Apa) (D) GK--3Apg) 


If the cylinder is pushed down from equilibrium by a distance which is half the distance as calculated 
in the above question determine time period of subsequent motion 
3M M 
A) 2x, |]—— ——— B) Эл |Á 
em д5) ( ) 2m K+ Apg 


3M 2М 
Ер S. Буг. Зем... 
ХЭЛ Клод (0) "AK +3Apqg 


Space for rough work 
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SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given in 
two columns which have to be matched. Statements (A, B, C, D) in column I have 
to be matched with statements (p, 0, г, s, t) in column ЇЇ. The answers to these 
questions have to be appropriately bubbled as illustrated in the following example. 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 


bubbled 4 x 4 matrix should be as follows: 


о о ш > 


1. A bar of cross-section A is subjected two equal and opposite tensile / 


forces at its ends consider a plane section of the bar whose normal F -LIMN--—- F 


makes an angle 0 with the axis of the bar. 


Column4 Column4l 
(A) | What is the tensile stress on this plane ? (p) Ө = 45° 
(B) | What is the shearing stress on this plane ? (q) 6- 0% 
(С) | For what value of 0 is the tensile stress is maximum? | (г) (F/2A) sin 20 
(D) | For what value of 0 is the shearing stress maximum? | (s) (F/A) соѕ20 
(t) 9 = 60° 
2. Two blocks A and B of mass m and 2m are placed on a fixed 


triangular wedge are placed on a fixed triangular wedge by 
massless inextensible string as shown. The pulley is massless 
and frictionless. The coefficient of friction between block A and 
the wedge is 2/3 and that between B and the wedge is 1/3. 
(Take m = 1 kg, g = 10 m/s?) 


Column - 1 Column - Il 
(A) | Friction force between block A and wedge (р) | 5 units 
42 
(B) | Friction fore between block B and wedge (а) | 10 units 
32 
(С) | Tension іп the string (r) 1072 units 
(D) | Maximum friction force between Block B and wedge. | (S) 304/2 units 
() 2E units 


Space for rough work 
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SECTION- C 


Integer Answer Type 
xX Y ZW 


This section contains 6 questions. The answer to each of the questions is a single-digit (OO@O@ 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question numbers OQQA 
in the ORS have to be darkened. For example, if the correct answers to question numbers X, OOOO 
Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of bubbles will look OOOO 


like the as shown (GGG) 
QOO@O® 
ОООО, 
0000 
ОООО, 


1. A glass sphere having refractive index (3/2) is having a small 
irregularity at its centre. It is placed in a liquid of refractive index 
4/3 such that surface of liquid is r high above sphere where r is 
radius of sphere. If irregularity is viewed from above normally, 
calculate distance in cm from centre where eye will observe the 
irregularity is 10P incm. Find the value of P.(r = 20 cm) 


2. Two block of mass m and M are connected means of a metal of a metal wire passing over a 
frictionless fixed pulley. The area of cross-section of the wire is 6.67 x 107° т? and its breaking stress 
is 2 x 10° Nm”. If m = 1kg. Find the maximum value of М in kg for which the wire will not break. 
(g=10 m/s’). 


Space for rough work 


РЇП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AIITS-HCT-VII (Paper-2)-PCM-JEE(Advanced)/16 


3. 


A body of mass 3.14 kg is suspended from one end of a wire of length 
10m. The radius of the wire is changing uniformly from 9.8 x 10“ m at 
one end to 5 x 10% m at the other end. Find the change in length of 
the wire in mm. Young's modulus of the material of the wire is 2 x 10" 
N/m?. (mass of wire is negligible). 


— 


га 
A conducting rod of length 1 m aligned along the unit vector Бы is moving with a velocity 


V = (2i) m/s. The motion take place in a uniform magnetic field В = (j—2k)tesla. Find the magnitude 
( p g | g 


of induced emf in across the rod in volt. 


A liquid of density p = 1000 kg/m? viscosity т = 0.1 Ns/m? is flowing down in 
vertical pipe of large cross section. A small ball of density ро = 100 kg/m? and 
г = 5 cm will be at rest in flowing liquid, if velocity of flowing liquid is 10k m/s. 
Then find the value of k. 


A pipe of circular cross-section of inner radius r and outer radius 2r is bent 
into a semi circle as shown in the diagram. A fluid of density p = 10° kg/m? is 
flowing through it. The breaking stress of the material of the pipe is 3 x 10" 
N/m?. The maximum velocity with which the fluid can flow in the pipe is k x 
100 m/s. Find value of k. 
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Chemistry PART - Il 
SECTION – A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


Na,SO, + S —4« 


(A) NaSO; (B) Ма-г5:Оз 
(C) Na?SO, (D) Nass 
How much energy is required for breaking a hydrogen bond? 
(A) 2 kcal (B) 100 kcal 
(C) 2 kJ (D) 200 kJ 


Which of the following statement is incorrect for the given graph? 


Gas А 


Gas B (temp-T) 


Velocity 
(A) The molecular weight of gas A will be greater than gas B 
(B) The average kinetic energy of both the gases will be similar at a particular temperature 
(C) The average velocity of particles of gas A will always be less than of particles of gas B at 
temperature T. 
(D) The velocity of any particle of gas A can not be greater than velocity of any particle of gas B at 
same temperature. 


Fraction of 
molecules 


A water sample is found to have 384 ppm of SO? . What will be the degree of hardness of water 


sample? 
(A) 200 ppm (B) 300 ppm 
(C) 400 ppm (D) 100 ppm 
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5. 


How many structural isomers are possible with molecular formula СУН? 
(A) 6 (B) 8 
(C) 10 (D) 12 


Which of the following is mismatched? 

(A) LiCO; => least stable carbonate among alkali metal carbonates. 

(В) LiF = almost insoluble in water due to its high covalent character. 

(С) Ва(ОН); = most soluble hydroxide among alkaline earth metal hydroxide. 
(D) BeSO, = more soluble than BaSO, in water. 


О 


'А'- Ҥ%© ыр НА 2 9 » Н 
ajor | 


(A) and (C) are isomers. 
Which of the following can be structure of (A)? 
(A) (B) 


(C) Cf (D) 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. 


An electron in a hydrogen gas sample is excited to 5" excited level. Which of the following will be true 
for its spectrum? 

(A) In spectrum total lines possible for Balmer series will be one 

(B) In spectrum total lines possible for Lymann series will be five 

(C) In spectrum total lines possible for IR region will be six 

(D) In spectrum total lines possible for UV region will be five 
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Which of the following relation is/are correct? 


(Ару BE (в) a PM 
d RT 
PVMMd , w? 
E D) n= 
(0 -ar ^" (D) n= Md 


Where P = pressure (in atm) 

V = volume (in litre) 

T = temperature (in K) 

R = Gas constant (0.0821 atm 1К” тог”) 
n = mole 

d = density (g/L) 

M = molecular weight (in g) 


Which of the following oxides are basic only? 


(A) MgO (B) BeO 
(C) АІ;Оз (D) BaO 
Which bond properties are consistent with one another? 
Bond order Bond length Vibrational frequency 
(A) Higher Longer Lower 
(B) Higher Shorter Higher 
(C) Lower Longer Lower 
(D) Lower Shorter Higher 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Among various reaction intermediates one of the important intermediate is carbocation in which carbon is 


bearing positive charge and is sp? hybridized so its structure is planar. 


Many reactants like alkyl halides, alcohols and alkanes show reactions via carbonation. Higher the stability of 
respective intermediate higher the reactivity of the reactant towards that reaction. 
Carbocations are stabilized mainly by aromaticity, resonance, hyperconjugation and positive inductive effect. 
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12. Which of the following is the most reactive among given alcohols towards dehydration? 
(A) OH (B) iu 
(C) OH (D) PN 
AY T 
OH 
13. Which of the following alkenes will be undergoing acid — catalysed hydration fastest? 
(A) РСА (8) LOG OE 


Е А5 E VC 
% 


Paragraph for Question Nos. 14 to 16 


According to VSEPR theory the repulsion between various lone pairs & bond pairs are 
Ip — lp > Ip —bp > bp — bp 
Due to the repulsion the shape of the molecules also gets distorted from the normal geometries. 


14. Which of the following molecule is having unsymmetrical shape? 
(A) SF; (B) SFs 
(C) ХеҒ; (D) XeF, 
15. Which of the following molecule has only bp — Ip repulsion & bp — bp repulsion? 
(A) CO? (B) CH, 
(C) XeOF, (D) Хер; 
16. Which of the following molecule is not unsymmetrical despite of being presence of lone pairs on 
central atom? 
(A) CS2 (B) SFe 
(C) CIF; (D) Із 


Space for rough work 
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SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given in 
two columns which have to be matched. Statements (A, B, C, D) in column I have 
to be matched with statements (p, 0, г, s, t) in column ЇЇ. The answers to these 
questions have to be appropriately bubbled as illustrated in the following example. 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 


bubbled 4 x 4 matrix should be as follows: 


1. Match the Column - I with Column - 11: 
Column - I Column - Il 
(A) | н, (9)-+1, (9) єг-э2н(0) (p) | Change in equilibrium constant on increasing 


temperature 


(B) | Pci, (д) РС, (9) +С (9) 


Equilibrium is unaffected by adding inert gas at 
constant volume 


(С) | м, (о) +3H, (о) —292NH, (о) 


Equilibrium is unaffected by adding inert gas at 
constant pressure 


(D) | Caco, (s)——*CaO(s) + CO, (0) 


Equilibrium shift to forward on increasing 
pressure 


Increase in reactant concentration shifts 
equilibrium in forward direction 


2. Match the Column — I with Column - Il: 

Column - 1 Column - Il 

(A) | C3HgO (p) Can exhibit functional isomerism (considering 
no cyclic structure) 
(B) | СА (д) Can exhibit optical activity 
(С) | СУН: (r) Can exhibit position isomerism 
(D) | С-Н;М (5) Сап exhibit metamerism 
( 


Can exhibit chain isomerism 


Space for rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AIITS-HCT-VII (Paper-2)-PCM-JEE(Advanced)/16 


SECTION- C 
Integer Answer Type 
X Y ZW 
This section contains 6 questions. The answer to each of the questions is a single-digit (0) @) 00) 00) 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question O00) 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 
bubbles will look like the as shown 
(GGG) 
ӨӨӨӨ 
ОООО 
(202020) 
(X) 
ОООО 
1. How тапу significant resonating structures are possible for the given species including it? 
СН» 
Ы 
2. Тһе sum of oxidation states of sulphur in following compounds will be. 
Cues, FeSs, Na2S205, Ма:5:О, 
9. The number of possible alcohols (saturated) with different boiling point with molecular formula СНО 
will be. 
4. 2 mol of a solution containing A"* requires 0.8 mol of M,O, for the oxidation of А" to АОз in acidic 
medium. The value of n is. (M is any metal) 
5. 2 moles of A are mixed with 4 moles of B. When 2 moles of C and 1 mole of D is formed according to 
reaction. The value of equilibrium constant is A + 2Bz——22C +D. 
6. When an electron jumps from 6" excited level in a single H-atom. How many maximum lines can be 


obtained in Lyman series in the spectrum? 
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Mathematics PART - Ill 
SECTION- A 
Straight Objective Type 


This section contains 7 multiple choice questions numbered 1 to 7. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


Which of there represent a triangle 


(А) |z- 1| 2|z 2| (B) |2-1|-|2-2|-|2-Ц 
(C) |z— 1|- |z - 2| = 2a (D) |z- 1l + |z — 2| = 4. 
If a, B, y are the cube roots of p(p < 0), then for any x, у, 2, Lor upra e 
Xp + yy +20 
1 1 | 
(А) a (1-8) (B) 201543) 
(С) 51-88) (D) none of these. 
If А;, А; Gi, Ge; and Hj, Hə be two AMs, GMs and HMs between two numbers then 
GG, х H, +H, = 
HH, А, +А, 
(А) 1 (В) 0 
(С) 2 (0) 3. 


If a line intersect a hyperbola at (- 2, — 6) and (4, 2) and опе of the asymptote at (1, — 2), then the 
centre of the hyperbola is 

(A) (7, 6) (B) (1, - 2) 

(C) (10, 10) (D) (— 5, – 10) 


Space for rough work 
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5. 


If O < A, B, C < лапад + B + С = q than the minimum value of sin3A + sin3B + sin3C is 
-3V3 
(A) -2 Be 


(C) 0 (D) none of these 


A seven digit number without repetition and divisible by 9 is to be formed by using 7 digits out of 1, 2, 


3, 4, 5, 6, 7, 8, 9. The number of ways in which this can be done is; 
(A) 9! (B) 2 (7!) 
(С) 4 (7!) (D) none of these 


The largest two digit prime factor of C400 is 
(A) 61 (B) 59 
(C) 17 (D) none of these 


Multiple Correct Choice Type 


This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


8. 


10. 


11. 


If ac > b^ then the sum of the coefficients in the expanssion of (aax? + 2bax +c)"; (a, b, c, a e R, n 


EN )is 
(A) positive if a> 0 (B) positive if c>0 
(C) negative if a « 0, nis odd (D) positive if c < 0, nis even. 


If f(x) and g(x) are two polynomials such that the polynomial h(x) = x f(x?) + х2 g(x) is divisible 
by x? 4x +1 , then 
(A) Қ1) =9(1) (В) f(1) =-9( 1) 


(С) f(1) = g(1) #0 (0) (1) = -g(1) #0 
If three positive unequal numbers a, b, c are in H. P., then 
(A) а+с> 2b (B) a + c? > 2b? 
(C) а? + с? > 2ac (D) none of these. 
If sinx + cosx = yl ,x €[0, л], then 

y 
(A) х-л/4 (B) y =0 
(С) y=1 (D) x= 37/4. 


Space for rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based on 
the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 12 to 13 


Read the following writeup carefully: 

у = ах? + bx + с = 0 is a quadratic equation which has real roots if and only if b^ — 4ac > 0. If f(x, y) =Oisa 
second degree equation, then using above fact we can get the range of x and y by treating it as quadratic 
equation in y or x. Similarly ах? + bx +c >0 Vx e Rif a» 0 and b° — 4ac < 0. 


Now answer the following questions: 


12. If O < a, В < 27, then the number of ordered pairs (a, В) satisfying біп (ос + B) — 2 sina sin(a + В) + 
sina + соѕ2В = Ois 
(А) 2 (B) 0 
(С) 4 (0) попе of these 
13. If A + В + С = л, then the maximum value of cosA + cosB + k cosC (where К > 1/2) is 
1 k 2k? +1 
A) —+— B 
(A) eS (B) 3 
k? +2 1 
C) —— D) —+k 
(C) => (0) + 


Space for rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20 


AIITS-HCT-VII (Paper-2)-PCM-JEE(Advanced)/16 


Paragraph for Question Nos. 14 to 16 


Read the following comprehension carefully: 


a, b, c are complex numbers and all roots of z? + az? + bz + с = 0 satisfy |z| = 1. 


Now answer the following questions. 


14. 


15. 


16. 


The value of |а| — |b] is 


(A) 0 (B) 1 

(С) - 1 (D) 2 

The number of distinct real roots of the equation z? + |a|z? + |b|z + |c| = O is 
(A) 1 (B) 2 

(C) 3 (D) can't say 

All the roots of z? + |a|z? + |02 + |c| = 0 satisfy 

(A) |z| < 1 (B) |z| = 1 

(С) |z| > 1 (D) can't say 


Space for rough work 
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SECTION- B 
(Matching List Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The codes for 
the Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE is/are correct 


ale Match the following Column-l with Column-ll 


Column - I Column - Il 

(A) Normal of parabola у? = 4x at P апа О meets at R (xz, 0) 

and tangents at Р and Q meets at T (xi, 0), then if x2 = З, | (p) 3 

then the area of quadrilateral РТОВ is 

(B) The length of latus rectum plus tangent PT will be (q) 6 

(C) The quadrilateral PTQR can be inscribed in a circle, then 
the value of circumference/ 4r will be 

(D) The number of normals that can be drawn to the parabola (8) 

from R(X», 0) is 


2. Match the following Column-l with Column-ll 
Column - | Column - Il 
(A) In ап AP. Sp = а, 5, = b, S = с, then 
a b с ; 3 
(a-)«2(-p)«(p-9) is e) 
p q r 
(B) In a G.P., Т, = R, Ts = $, Т, = T, then R+. St. TS is (q) 2 
(C) If x, y, z are both in A.P. and G.P., Tm = X, Th = y, Tp = 2, 
-22 2-Х Х- 1 (г) 1 
then x** .y7™.2*° is 
(D) If a, b, с, are both іп G.P. and H.P., Тр- 0, Tg = b, T,= с, (s) 


then a (b - c) log a + b (c - a) log b + c (a - b) loge 


Space for rough work 
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SECTION- C 
Integer Answer Type 
X Y ZW 
This section contains 6 questions. The answer to each of the questions is a single-digit OOO® 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question O00) 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOO 
bubbles will look like the as shown 
(GGG) 
(GGG) 
ОООО 
(202020) 
(9) (8) (8) 
ОООО 
1. If the roots of x? — 12х2 + 39x — 28 = 0 аге in А.Р. then mod of their common difference will be ... 
2. If the roots of the equation x°—bx + c=O0andx*—cx+b=0 [b ғ c] differ by the same quantity then 
-(b + c) is ..... 
3. $1,272,399 4445915 51k then kis .... 
Co С, Сс; C14 
4. Value of '(-k)' such that the lines 2x — Зу + k = 0, Зх — 4y — 13 = 0 and 8x – 11у – 33 = 0 are 
concurrent is ..... 
5. No. of common tangents to the circles х2 + у? = 4 and х? + у? — 6x — 8y = 24 is ..... 
6. If the sum of the coefficients in the expansion of (ax? — 2x + 1)? is equal to the sum of the coefficients 


in the expansion of (x — ay), then a = ........ 


Space for rough work 
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JEE(Advanced)-2016 


|FIIT] ЕЕ 


ANSWERS, HINTS & SOLUTIONS 
HALF COURSE TEST-VII 


| (Paper - 2) 
Q. No. PHYSICS CHEMISTRY MATHEMATICS 
| "ES B B 
EM |... А А 
| | з [AC D A 
| 4. A C B 
| 5 |С B A 
6 [А B [o 
7 |B [o A 
| в |А B,C,D A, B,C, D 
9. |A,C,D B,C, D A,B 
| 10. |А С,0 А, 0 А, В, С 
| 11. 1С B,C A,C 
| | 18:25 2 D $ 
їз p E p 
14. |B A A 
| 15. |A С А 
16. |C D B 
(A > s); (B > r); (C | (A > p, а, r, t); (В -> | (A > s); (B > q); (C > 
1. 14); (D>p) р, 9, t); (C > p, q, 5, | r); (D> p) 
| t); (D > p. 9) 
| 2. (A > q); (B > r); (C —> | (A> p); (B > t); (C > | (A > s); (B > r); (C > 
t); (D >r) Ч, г, t); (D > p) r); (D > 5) 
111 4 3 
о |2 2 4 
з | 1 5 1 
4 (4 3 7 
5. [5 1 1 
6. |3 1 1 
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Physics PART - | 


Hints & Solution 


SECTION- A 
1. Vp cos a = u cos Ө 
usin0 – Vp sina | ucosOsina 
t = -ивіһӨ--- 
9 cosa 
_ usin(0 — a) 
gcosa 

2. Just before the particle moves to inclined 0 

surface, we resolve its velocity along and хэ исов0 

normal to the plane. 0 

Before impact After impact 
usinO 


For the trajectory of the particle to sharply change from the horizontal line to the inclined line, the 
impact of the particle with inclined plane should reduce the u sin 0 component of velocity to zero. 
Hence the particle moves up the incline with speed u cos 0. 

Hence as 0 increases, the height to which the particle rises shall decrease. 


3. By balancing force along horizontal and vertical direction 
u N4 sin 0 + u No sin Ө = (Ny – №) cos Ө єє. (1) 
(№ —No) u cos Ө + (Ny + No) sind=W+mg  ... (2) 
Balancing torque about centre 
(Ny + №) pa =b mg ... (8) 
By solving (1), (2) and (3) 
auW 
(b(1-- ц?) ѕіпӨ – ua)g 


4 F= 
| x? 2R* 
5. aa = 9 біп 37? 


Spring is at its natural length 
Hence ag - g sin 37? - 6 m/s? 


6. Total mass melted is 10 gm 
Total heat in 100 sec 10 x 80 
Heat given to ice/sec = е = 8 Cal/sec. 
Rate of Rise of temp = (10)(1) L — 8, АТ _ gcisec. 
sec. sec. 
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The KE of given section AP and PB will be equal if MI of each section AP and section PB about A is 
same. 


| а КЕНГЕ Ы E Ё 
= (AX) — = - = (AX) —— (Ах) — gp ————————39 
АРЕ (07.7 РВЕ AB IAP (X) cm ug 1 т 3 
Л | 19 М? Ax? 48----1----- 
AP= 'PB ! 3 3 3 

3 
ond. = orx= ua 


If S is the distance between them at any time : 
> 52 -(4-2sint «(8-2costf? 
= 29 — (16 sint + 12 cos t) -—- 
S will be 3 cm only when 
= 16 sint + 12 cost = 20 
=> 4 sint + З cost = 5 


=4-2sint 
Y y 


> X=3-2cost 
(3,0) 
4. 3 ; Е 
ш> g SI “Зани => sin (t+ 37°) = 1 
Now the only solution is t=53° so only once in a time period, it will be 3 cm. 
(B) By equation (1), S varies between 3 cm and 7 cm. 


(C) Maximum magnitude of force is °A. 
(D) Kinetic energy is not conserved. 


% Rise in area will be 0.4% 
% Rise in vol will be 0.6% 


1 22 +a х 80] D 


100 
a = 0:002 1 _ 925x100" 
80 400 


Slope of displacement time graph is velocity and rate of change of velocity is acceleration. 


That wire will break first whose stress reaches the breaking stress (for that material) first. 


Stress = = 1 where F is the tension іп the wire. F is same іп both the wires. 
mr 


1 : : : 
Thus stress ос for the wire of smaller radius, the stress is more. 
r 


Thus the wire with smaller radius will break first. 


If rA < гв, then wire A will break first. 
If rA > гв, then wire B will break first. 
If rA = гв, either of them could break. 


di = dx f dy] 
F-dl- a.xy*dy 
on the path, x - y so F.di- o. y*dy 
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о Уг о 
w-[£)y * -( у: у!) 
У: = 0; У2 = 3.00 т 
So W = 1(2.50)(3)* -5064 


(14-16). Кх, * Az pg Mg -2Mg =0 


K(Xo ЕТЕТ = ЗМа 


2 _ 0 
amplitude 
SECTION- C 
2. Mg- T = Ма 
Т-та-та 
_ eMmg 
© (M+m) 
= ae 2M9 910° 
(М+ т) ^m 
=> M=2 
а ye Ap (522); 
ду / ах L 
r=b-—tan Өх, А-л(р- x tan Ө)? 
n Fr dx 
Jd - x] z 
А nY s (b - хіапӨ) 
AL = 107m = 1mm 
4. ld = | V (Bx 7) | 
i j Kk 
= (200 1 -2/-4 
0 3/5 4/5 
5. In fluid frame ball is moving with constant velocity (terminal) and resultant of all forces acting on it 
zero. 


(A) Buoyant force 
(B) viscous force 


(C) mg 
= 2 
Р Po)gr _ 2900x1055 10-4 =50 m/s 
9 1 9 0.1 
6. 2рАУ = 2F 
-F _pA 
3u? Зл 
2 
_ pv 
ud d dh 
v = 30 m/s 
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Chemistry PART - Il 
SECTION - A 
2. Strength of H — bond: 2 — 10 kcal or (8 — 42 kJ) 
3. It may be possible that few particles of gas A have higher velocities than that of few particles of gas 
B. 
4. 96 ppm of 50% = 100 ppm of СаСОз so 384 ppm of 502 = 400 ppm of СаСОз 
AS 22-81 
6. LiF is insoluble in water but not because of its covalent character rather its high lattice energy which 
is not easily compensated by its hydration energy. 
7. 
CY WHO, Km Cy + 22 
(Major) 
8. Total lines 
a К] 6 | 6 а  ] 6 
7 5 5 5 5 5 
EP 3 = Ве. 256 3 
25 2 8-2 а. 
Ss SS ea 1 
9. All are extension of PV 2 nRT, n= “ад 
М V 
10. (B) and (C) are amphoteric. 
12. The carbocation formed will be 3°, hence will be more stable. 
13. Compound (D) will form most stable carbocation on protonation. 
14. All other molecules are symmetrical. 
15. It contains only one lone pair so no chances of Ip — Ip repulsion. 
In СО: & CH, there are no lone pairs and in XeF» two lone pair are there so Ір — Ір repulsion is also 
present. 
16. Shape of l4 is linear despite of the presence of З lone pairs. 
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SECTION – C 


2. In Cu,S(-2), In FeS, (-1), In Na,S,O, (+2) 
In Ма,5,0, (+3) 


OH 
2-2 A г 3 A 5 
К Сн» 


A™ —> АО; 


4. 
x=+n x-6=-1 .х-5 
-. number of electron releases in oxidation = (5 — n) 
2. equivalent of А = 2 x (5 — n) 
2. equivalent of МО, = 0.8 x 5 
2x(5-n)20.8x5 
n=3 
5. A + B = 2С + D 
2 4 0 0 
at eq. 2-х 4-2х 2x x 
2Х-250х-1 
(2х)? хх 24 E 
" (2-х)(4-2х) 4 
6. Either 7 —^10r6—5 10r5—510r4—510r3—10r2— 1 


Only one transition can be obtained at a time as only single atom is given. 
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Mathematics PART - Ill 


SECTION- A 


It represent 3 different non concurrent lines hence can represent a triangle 


p <0 letp =- q, q > 0, so p”? =- q" (1)? 
1 


aca 
1/3 
ada Ы 
yY=-q Ww 

:. X+ywtzwe 1 2 

so given expression is =— =W 


xw-yw^ecz w 


Let a, 3 be two number the 


A,+As=a+b 
2 
бб, = (vab) 
toto i HH, GG, 
Н, H, ab H,+H, А, +A, 


Mid point of the chord intercepted by hyperbola is same as mid point of the chord intercepted 
between asymptotes. 
h+1_ -2+4 k-2 -6+2 
2 2 * 2 2 
=> (h, k) = (1,— 2). 
> line intersect asymptote at one point only hence it is the centre of hyperbola. 


Let y = sin3A + sin3B + sin3C for sin3A to be non positive 

we have 2r < ЗА < 3x = É <А<т 

since A + B + С = n > all of sin3A, sin3B, sin3C can't be negative. 

Let us take sin3A = – 1 = А 5 sin3A -- 1, sin3B -- 1 and sin3C = 0 is possible 


=> the minimum value is — 2. 


Sum of 7 digits = a multiple of 9 

Sum of number 1, 2, 3, 4, 5, 6, 7, 8, 9 = 45 so two left should also have sum of 9. 
The pair of left numbers is (1, 8), (2, 7), (3, 6), (4, 5). 

with each pair left number of 7 digit number = 7! 

So with all 4 pairs 2 4 x 7! . 


If p is a prime such that 100 » p » > , then p and 2p but not 3p belong to [1, 2, ..., 200]. 


While just p belongs to (1, 2, ..., 100), so p does not divide *°°C зоо but consider 61 the largest prime < 
200 
3 
61° divides 200! but only 61 divides 100!. 
Hence 61 divides *°C 190. 
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8. In the expansion of (aaô? + 2bax +c)" 
the sum of the coefficients = (ao? + 2ba +c)" 
Let f(a) = ao? + 2ba 4c 
Its discriminant = 4b^— 4ас = 4(b^ ас) <0 
Hence, f(a) «0 or f(a)>Ofor all ae R 
Па» 0 then f(a) > 0 = (ao + 2ba + c)" > 0 
Ifc» 0ie.f(0 >0 ->Қо)>0-» (ао? +2ba+c)">0 
If a < O then f(a) <0 = (ao? + 2ba+c)"<0 if n is odd 
If c «0 i.e. (0) «0 > f(a) <0 = (aa? + 2ba + с)" > Oif nis even. 


9. Roots of XX «x 41 = 0 are complex cube roots of unity, 
so h(w) = (м) =0 
= wf(1)+w’g(1) 20 and м Қ1) + wg(1) -0 
=> f(1) =g(1) =0. 


10. 8-5) b (HM) 


эа-с»20 


2 2 
Also 8-7- > 4222 > a^. c? >2ac > 2b? (GM.>H.M) 


= а? + с? > 20. 
11. (уз 2 42 and |sinx + cosx| < V2. 


Hence y + 1 -2 and sinx+cosx= 4/2, which is possible for y = 1, x= 7/4. 
y 


Зл 
2 


12. Solving it, we get sin(a + В) = sina + /—cos*B = cosh = 0 = В = 2 


4° 4 
Зл 7л 
= — >tana = – 1, --,-- 
(ii) В => tana ЖЕ =) 


13. Let cosA + cosB + k cosC = y 
> жет2 2005 428 sing + y к =0. AsD20 


=> К(у– К) < 1 соз? 2-8 1 >y< A E. 
2 2 
14-16. Let the roots of z? + az? + bz + c = 0 be a, В, y, then 
|с| = |aBy| = 1 and ab + Br +yal= rene 
a p y 
= ja. * B + у = lal 
> |а| = |b| and |с| = 1 
also, |a| = Ja + B + ү 53 


put Jal = 2k + 1, where -2 5 k<1 
thus 2418 2 + |b|z + |c] = z? + (2k + 1)z°+ (2k + 1)2 +1 
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= (z + 1)(22 + 2kz + 1). 

It has roots — 1 and -k+ vk?-1 since k^ < 1, we have 4К-1-1/1-82 
2 

ke vk? 1 -к2-1-К2-1, 


so, all the roots have modulus 1. 
SECTION – B 


y? = 4x 

Clearly, if P (a^, 2at) then by symmetry, 
О (аё, — 2at) 

Equation of tangent is 

ty 2x « a£ 

for t, y 2 0, xi = – af 

and equation of normal is 

у= – tx + 2at+ at? 

for R, y 2 0, x; = (2a + at’) 

Here, a = 1— x = - f and x; (2 + £)) 
%=3=24+P>f=1>t=+1 
Take t= 1, then x = – 1, .. РМ-2а-2х1х1-2 
RT =x + х= (1 + 3) = 4 


2. Area of quadrilateral PTQR = 2 x E 4x2) = 8 sq. units. 


Length of latus rectum + tangent РТ = 4а + JS, 
-4х144028-4(-1)-4-2-6 units. 

Clearly, RT will be the diameter of circle 

-. Circumference = (x x diameter) 


eR SS. 
4n 


Since in the part (1), we have found х (2a + at’) > 2a, (if t 0) 
-. For three real normals, xo > 2а= 2 х 1 = 2 


i.e. Xo > 2. 

Sp = P[2A + (p-1)d] = 

p= р-1)а] =а 

= - 2A р- fd (1) 
® 2A «(q- fd (2) 
22 -2A«(r-f)d 2249) 
Multiply (1), (2) and (3) бу (q – r), (r - p) and (p – а) and add 

n X5ta-n-0. 
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(B) Let common ratio be taken as k and a be the first term 
R-T,-ak" 
Ri! 2 аг К (r-1)(s-t) 
Similarly, s™ = abt K=” 
T эг аг? KEDE 


Multiplying the above three and knowing that 
АТАЛАР = Amp 
R= stu TS 2 ak? 21. 


(С) х=а+(т- 1)а= АВ" 
у=а + (п – 1)а = АА" 
z =a + (р + 1)d = АН” 


y- z= (п – р), z - x = (р – т), x- y = (m – n)d 
ху. y^ Ve (an Jo (Ав 15 (ARP nd 
= АВ? = 1. 


(D а=АВ?, b=AR*', с= АВ"! for G.P. 


1 шиг ЦЭВЭР =] for Н.Р. 
А,+(р-170° А, (4-10: ^ A,«(r-1D 
11 
Lb qaspnb | 
-1 (q-r) 0) 
log a = log A + (p- 1) log R 
= (log A — log R) + (log R) 2) 
У(1-2 esa - (одл - tegR) (а-г) «DlegR-p(a-r) =0 
c-b 
. Y loga =0 
£ та ода 


multiplying by — abc 
Уа(6-с)іода - 0. 


SECTION- C 
1. Let a — d, d, a + d be roots then 
а-а-а-а-а- 12 se 
м 
(a-b)d(a- d) = 28 а= +3 
|9 [=3 
2. Let root of х2 -3x + с = 0 be a, В and that of х2 —cx + b = 0 is a’, В’ 


а- В = («+ В) - 408 = Jb? - 4c r 


a'—p' = Jc? - 4b soa- В = о — f gives (b  c)(b— c) = 4(c — b) 


2-6 +0) =4. 
п(п +1 
З. We know that 21 +292 4... +по" = Qd 
0 С, Ст 2 
6. For sum of coefficients put x = 1 and so we get (a — 1)? = (1 a)? = а = 1. 
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HALF COURSE TEST - VII 


Time Allotted: 3 Hours Maximum Marks: 360 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
| . This question paper contains Three Parts. 
| . Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


| . On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
| Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate 21111111 11 1  Ї 1! 
 11111ЇЇ ЇЇ 1 ЇЇ ЇЇ! 
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FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-HCT-VII-PCM-JEE (Main)/16 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me=9.1x 10?' kg 


Permittivity of free space £o = 8.85 x 10 ^ C7/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10°N/m? 
Gas constant R = 8.314 J K” тог” 
CHEMISTRY 


Gas Constant 8.314 JK’ тог” 
0.0821 Lit atm К” тог” 
1.987 = 2 Cal К' тог” 

Avogadro's Number Na - 6.023 x 10? 

Planck’s constant h = 6.625 x 107^ J.s 

6.625 x 107” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10777 kg 

1 eV - 1.6x 107? J 


Atomic No: Н-1, He = 2, Li-3, Be=4, B-5, C=6, №7, О-8, №9, 
Na=11, Mg=12, Si=14, Al=13, P=15, S=16, Cl=17, 
Ar=18, K =19, Ca=20, Cr=24, Mn=25, Fe=26, Co=27, 
Ni=28, Cu = 29, 2п=30, As=33, Br=35, Ag=47, Sn=50, 
1253, Xe=54, Ba=56, Pob=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, C=12, М-14, O=16, F=19, 
Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, Cl=35.5, 
K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, Ni=58.7, 
Cu=63.5, Zn=65.4, As=75, Вг=80, Ag=108, Sn=118.7, 
І-127, Xe=131, Ba=137, Рр-207, U=238. 
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Physics PART - | 


SECTION - A 
(Single Correct Choice Type) 


This section contains 30 multiple choice questions. Each question has four choice (A), (B), (C) and (D) out 
of which ONLY ONE is correct. 


1. 


The end A of a ladder AP of length 5 m, kept inclined to a vertical P 
wall is slipping over a horizontal surface with velocity of 2 m/s, 

when A is at a distance of 3m from the wall. Velocity of centre of 

mass at this moment is 

(A) 1.25 m/s (B) 0 m/s 2m/s 
(C) 1 m/s (D) 2 m/s Жо 


A vertical jet of water coming out of a nozzle with velocity 20 
m/s supports a plate of mass M stationary at a height 
h = 15m, as shown in the figure. If the rate of water flow is 1 litre 
per second, the mass of the plate is (Assume the collision to be 
inelastic). 

(A) 1 kg (B) 1.414 kg 
(C) 2 kg (D) 10 kg 


The binding energy of a particle of mass m with a planet, when it is on the planets surface, is zd. 


A tunnel is dug along a diameter of the planet and the particle is dropped into it from the surface, 
when the body reaches the centre of the planet, its speed is 


(A) vo (B) 7 
(С) 7его (D) 2 


Space for rough work 
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4. Consider the two identical particles shown in the given figure. They are d 
released from rest and can move towards each other under the influence of © ә 
their mutual gravitation forces. Speed of each particle, when the separation 
reduces to half of initial value equals 

IGM [2GM 
A) ,/—— В) ,/—— 
(A) Vd (B) d 
IGM 
С) |= D) none of these 
(с) 4 (D) 

5. A gas of adiabatic exponent y is supplied heat at a constant pressure. What is the ratio between dQ, 

dW and dU in the process 

1 
т (В)1:1:у-1 
(С)ү:ү-1:1 (D)y:1:y-1 

6. Find the value of ‘u’ so that the ball reaches at point B. "pee B 
(Take g = 10 m/s?) Pas 
(A) 20 m/s (B) 40 m/s "d 
(C) 1542 m/s (D) 50 m/s А/45% 

20m 
10m 

7. Acceleration vs time graph is shown in the figure for a 


particle moving along a straight line. The particle is initially 
at rest. Find the time instant(s) when the particle comes to 
rest ? 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


10. 
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A body of mass ‘m’ is released from rest on an inclined plane in an elevator а, 
(moving up with acceleration ao). Find the time taken by the body to reach the 


bottom of the inclined plane. 


г МЕ ТЕН CA P 
(ag * g)sina \ (ao +9) sina Е 
F m 
0 


3L L 
\ (ao + 9) sina \ (ap +9) sina 


Find minimum value of the angle 0 so that block of mass т does not 
move on rough surface. The coefficient of static friction between the block — .....f 4 


and surface is и whatever may be the value of applied force F. 
(p) Rough Surface 


(A) tan^(u) (8) атн) 
(С) соғ (в) (D) усон) 


A steel ring of radius r and cross-sectional area A is fitted on to a wooden disc of radius R(R > r). If 
Young’s modulus be Y, then the force with which the steel ring is expanded is : 


(A) aye (B) ay( A=") 
Y(R-r Yr 
© 8) о) Š 


A rod of length 40 cm has the coefficient of linear expansion a; = 6 x 10 5/?C. Another rod of length / 
has the coefficient of linear expansion az = 4 x 10 9C. If the difference in the lengths of the two rods 
always remain same at all temperatures, then the value of / is 

(A) 26 cm (B) 60 cm 

(C) 80 cm (D) 32 cm 


A small block of mass 'm' is placed on a rough rotating table. Find MO, 
maximum angular velocity (о) that can be given to the table so that the > 
particle does not slip on the table. It is given that the coefficient of friction 


between the block and the table is (и). 


2р9 Зиа 
E c B T 
ug ug 
Hia Кап 


Space for rough work 
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13. 


14. 


15. 


16. 


A body executes simple harmonic motion. The potential energy (PE), kinetic energy (KE) and total 
energy (TE) are measured as a function of displacement x. Which of the following statements is true? 
(A) TE is zero when x= 0 (B) PE is maximum when x = 0 

(C) KE is maximum when x = 0 (D) KE is maximum when x is maximum 


A mass m on a frictionless table is attached to a hanging mass by a 
spring (of spring constant К and natural length ¢,) and a cord 
through a hole in the table. If the hanging mass remains stationary 
and the mass m moves on a circular path with angular velocity w the 
radius of its circular path is 


mo?/ 
A) 4 B) — 0 
(A) 70 (B) тэргэн: 
Ke К/ 
Ci -2-2-220:-- Dj.———9 . 
_ (К - mo?) (D) Кто? 


А progressive wave is travelling іп a medium such that frequency of oscillation and displacement 
amplitude of the particles of the medium are f and A respectively. The ratio of their acceleration 
amplitude and velocity amplitude is 


(A) 2nf (B) лї 
2лї л 
(C) ТАГ (D) гэ 


For a particle executing simple harmonic motion, the correct variation of acceleration a with 
displacement x is given by 


(A) ч (B) " 
| Te | dis 
(C) * (D) а 


Space for rough work 
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17. 


18. 


19. 


20. 


An open organ pipe of length ‘L’ vibrates in second harmonic mode. The pressure variation is 
maximum, (neglect end corrections) 

(A) at the two ends 

B) at a distance 2 from either end inside the tube 


(B) 
(C) at the mid-point of the tube 
(D) none of these. 


The minimum work done by the agent, in pulling a small particle of 
mass m from A to B as shown in figure, is 


(A) 4 mgR (B) mgR 
(C) 3mgR (D) 2mgR 
Three rods of the same mass are placed as shown in the figure. What Y 
will be the co-ordinates of the center of mass of the system? (0, a) 
a a 
(A) (al2, а/2) CIE 
V2’ 2 л S 
(c) |У2а У2а (р) Б 3 
3° 3 373 


The density p of a liquid varies with depth h from the free surface as p = kh. A small body of density 
ра is released from the surface of liquid. The body will 


2 
(A) come to a momentary rest at a depth T from the free surface 
(B) execute simple harmonic motion about a point at a depth Е from the surface 


(C) execute simple harmonic motion of amplitude i 


(D) all of the above 


Space for rough work 
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21. 


22. 


23. 


24. 


25. 


At the center of a non-uniform ring of radius R, made up of two uniform halves of mass 2M and M (G : 
Newton's gravitational constant) 

(A) field and potential both are zero 

-3GM 


(B) field is zero but potential is 


(C) field is zero but potential is = 


and potential is = 


(D) magnitude of field is T 
Tt 


For a satellite of mass m orbiting the earth very close to earth's surface (mass of earth = M, radius of 
earth = R) total energy is 


(A) zero (B) greater than zero 
(C) GMm D _GMm 
R 2R 


An ideal gas has initial volume V and pressure P. In doubling its volume the minimum work done will 
be in the following process (of given processes) 

(A) Isobaric process (B) Isothermal process 

(C) Adiabatic process (D) None of the above 


A particle moving in the positive x-direction has initial velocity vo. The particle undergoes retardation 
kv^, where v is its instantaneous velocity. The velocity of the particle as a function of time is given by 


(A) у= vy(1 + kvot) (Bry 200 
14+kt 

Са 26 Daye tur. 

шин: ШОУ найр 


Velocity of a particle at any instant is given by the equation v = (2ti+3t7}) m/s and radius of the 


curvature of the path is 2m. Centripetal acceleration of the particle att = 2 s is 
(A) 80 m/s? (B) 160 m/s? 
(C) 40 m/s? (D) 100 m/s? 


Space for rough work 
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27. 


28. 


29. 


30. 
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The elongation of a freely hanging uniform steel rope, if its length is doubled, will increase in the ratio 
of 


A uniform ring of mass m and radius R is doing uniform pure rolling 
motion on a horizontal surface. The velocity of the centre of the ring 
is Vo. The kinetic energy of the segment AOB is 


2 2 2 2 
(ay Vo ту) кв) "VE, ту 
2 T 2 T 
mV? 
(C) ES (D) ту2. 


A rope of mass 'm' is looped in a circle of radius R and rotated with a constant angular velocity wo 
about its axis in gravity free space. Find the tension in the rope ? 


(А) T2 mRo$ (B) 2 т В ло? 
Б тВоф 2 
(С) T= bs (D) Ат ло 


The displacement function of a oscillating body is given by x = 0.3 sin( 10nt + 2] where x and t are 


measured in meter and second respectively 

(A) the period of oscillation is 5 s 

(B) the body starts its motion from the equilibrium 

(C) the minimum time the body takes to reach the equilibrium is 1/12 sec 
(D) all of these 


A simple pendulum is attached to the roof of a stationary elevator. If the time period of oscillation is T 
when it is stationary, what will be time period of oscillation when the elevator falls freely 

(A) 0 (B) T/2 

(C) 2T (D) none of these 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
(Single Correct Choice Type) 


This section contains 30 multiple choice questions. Each question has four choice (A), (B), (C) and (D) out 
of which ONLY ONE is correct. 


1. Which of the following is correct about the reaction? 
3NaCIO —^—. NaClO; + 2NaCI 


(A) It is disproportionation reaction 

(B) Oxidation number of chlorine decreases as well as increases in this reaction 
(C) This reaction is used for the manufacturing of halates 

(D) All the above 


2. CaCOs(s) <=> CaO(s) + CO2(g) 


For the above equilibrium, which is correct? 

(A) Equilibrium will shift in forward direction by addition He at constant volume 

(B) Equilibrium will shift in forward direction by addition of He at constant pressure 
(C) Equilibrium with shift in backward direction by addition of He at constant volume 
(D) Equilibrium will shift in backward by addition of He at constant pressure 


3. In the reaction А» (9) + АВ: (9) <> 2AB; (9), AH < 0. The decomposition of AB, (g) will be not favored 

at 

(i) Low temperature and high pressure 

(ii) High temperature and low pressure 

(iii) Addition of inert gas at constant pressure 

(iv) Addition of inert gas at constant volume 
(v) Using catalyst 
( 
( 
( 


VI 
A) (ii), (iii) (В) (i), (iv), (v), (vi) 
C) (i), (ii), (iii), (iv) (D) (ii), (iii), (iv), (v), (vi) 


4. Diborane reacts with ammonia under different condition to give a variety of products. Which one of 
among the following is not formed in these conditions? 
(A) В-Н6.2МН; (B) Bi2H12 
(С) BaNsHe (0) (BN); 


Space for rough work 
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Heat 


| 


B—— X—" Y + LIBH, 
Which of the statement is true for the above sequence of reactions? 
(A) Zis hydrogen (B) X is B2He 
(C) A and Y are Fz and ВН respectively (D) Z is potassium hydroxide 


Find the value of wave number v in turns of Rydberg's constant, when transition of electron takes 
place between two level of He* ion whose sum is 4 and difference is 2. 

(A) 8R/9 (B) 32R/9 

(C) 3R/4 (D) none 


CH5CHs 


The IUPAC name of the compund CH3CH5CH5—CH—CH—C — CH3CHs 
CH СНз CH2CH3 
CH3 CH3 
(А) 3, З -diethyl-4-methyl-5-isopropyloctane (B) 3, 3 -diethyl-5-methyl-5-isopropyloctane 
(C) 4-isopropyl-5-metheyl-6, 6-diethyloctane (D) 6, 6-diethyl-4-isopropyl-5-metheyloctane 


Which of the following is non - aromatic? 


(1 NOW ON 
(A) | (В) | 
! | 
(C) (D) 
2: ГАХ 


Space for rough work 
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10. 


11. 


12. 


13. 


Which one of the following structures represents a different compound from the other three? 


1 2 
(C) 4 (D) 3 


About the compound 3, 3—diethyl-4-methyl-5-isopropyloctane which of the following statement is/are 
not true 

(A) It has three 3° carbon (B) It has one 4? carbon 

(C It has six 1? carbon (D) It has ten 2? hydrogen 


When a substance A reacts with water it produces a combustible gas B and a solution of a substance 
C in water. When another substance D reacts with this solution of C, it also produces the same gas B 
even on reaction with dilute sulphuric acid at room temperature. A imparts a deep golden yellow 
colour to a smokeless flame of Bunsen burner. A, B, C and D respectively are 

(A) Na, He, NaOH and Zn (B) K, H5, KOH and Al 

(С) Ca, H2, Са(ОН); and Sn (0) Саб», C2H2, Са(ОН): and Fe 


Which of the following statements is incorrect? 

(A) The hydrolysis of (CH3)3SiCl gives a disiloxane. 

(B) The hydrolysis of (CH3)2SiCl2 gives a chain compound. 
(С) The hydrolysis of CH3SiCls gives a cross-linked polymer. 
(D) The hydrolysis of (CH3);SiCl» gives (CH3)2SiO». 


A compound X on heating gives a colourless gas. The residue is dissolved in water to obtain Y. 
Excess CO; is bubbled through aqueous solution of Y when Z is formed. Z on gentle heating gives 
back X. The X is 

(А) СаСОз (В) Са(нсоОз)2 

(С) Na;COs (р) NaHCO; 


Space for rough work 
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16. 


17. 
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Consider the following processes. The q 9 
correct prediction regarding the above н.с C—OMe H C—OMe 
| ization i : NE. / 
isomerization is/are: с=с с=с 

H H H3C H 


(A) Keg > 1 for backward reaction 

(B) Isomerization is due to existence of resonance properties in the molecule 
(C) C = C double bond length is shorter than the in a normal alkene. 

(D) Electron moves opposite to carbonyl group during resonance. 


The enolic from of acetone contains 
(А) 9 c bonds, 1x bond and 2 lone pairs (B) 8 c bonds, 2x bond and 2 lone pairs 
(С) 105 bonds, 17 bond and 1 lone pairs (D) 9c bonds, 2x bond and 1 lone pairs 


Consider the reaction: 2H, (9) + 2NO (g) ——N, (g) + 29,0 (g) 

The rate law for this reaction is 

Rate = K[H4] [NO 

Under what conditions could these steps represent the mechanism? 


Step :1 2NO ——N,O, 
Step:2 М,О, +H, :N,O +H,O 
Step :3 N,O +H, ——N, +H,O 


(A) These steps cannot be the mechanism under any circumstances 
(B) These steps could be the mechanism if step 1 is the slow step 
(C) These steps could be the mechanism if step 2 is the slow step 
(D) These steps could be the mechanism if step 3 is the slow step 


If Ca3(PO,4)2 and H3PO3 contain same number of Р” atom, then the ratio of oxygen atoms in these 
compounds respectively is 

(A) 8/3 (B) 2/3 

(C) 3 (D) 4/3 


Space for rough work 
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18. 


19. 


20. 


Give that for a reaction of n" order, the integrated rate equation: 


, Where C and Со are the concentration of reactant at time t and initially 


120 1 1 
© (n-f)t lc Cr" 
respectively. The іы and Їр are related as 
(A) зм = tye Ра ple 1 (B) l4 = ly Ра -1| 


(C) зм = ly Ры +1 (0) tea = ly Ры -1 


In which on of the following species the central atom has the type of hybridization which is not the 
same as that present in the other species? 


(A) SF, (В) 88 
(C) SbCl. (D) PCl; 
ud one of the following phenols will show highest acidity? 
СНз (B) юс OH 
2. H3C МО» 
О; 
T (D) сн; 
H3C 
МО, 


Space for rough work 
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22. 


23. 


24. 
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Which one of the following is most stable? 


(A) H Br (B) H Br 
H H H H 
" H H H 
NH; “Мн, 
(C) H Br (D) Br 
H H H H 
H 
H H H H 
*NH, МН, 
Rank the following free radical in order of decreasing stability: 
() CgHsCHCgHs (I) CęHs—ĊH—CH=CH; (Ш) сн-СН-СН; 


(IK) GgHs—CH—CH, (V) CHgCH=CHCH,CH, (м) CH4—CH;—6—CHg 
| 


CH3 
(В) VI» V2 IV» II» II» I 
(р) 1» IV» VI» Vs» II» II 


(A) 1» IE» Ill 2 IV » V > VI 
(C)I» II » IV » VI» Ill 5 V 


Consider the flowing reversible system A(g)-- 2B(g) —— АВ; К,-1/2 The above equilibrium 


is established in a 1L flask and at equilibrium 2 mol of each A and B are present. 
If 2 mol of B and 2x mol of АВ» is added further so that mol of A does not change then the value of x 
is 


(A) 6 (B)8 

(C) 3 (D) 4 

0.02 M HCOOH has degree of dissociation 10%. The Ka of HCOOH is 
(A) 2x 10? (B) 2x 10* 

(C) 2x 10° (D) 2x 10? 
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25. 


26. 


27. 


28. 


29. 


30. 


The degree of dissociation of two weak acids, ол and az аге in ratio 1 : 2. The value of К, = 2x10", 
the value of K, is (concentration of both acids are same) 


(А) 8x 107 (B) 2x 10^ 
(C) 4x 10+ (D) 1x 107 


Two moles of a substance is cooled at the rate of 
0.4 kJ тіп”! as shown in graph. Curve AB, B and C and 
curve CD represent respectively, the cooling of liquid, start 
of freezing, completion of freezing and cooling of the solid 
based on this data. The change in entropy of fusion in 
J mol is 

(A) 03.33 (B) 13.33 
(C) 23.33 (D) 33.33 


5 10 15 20 25 30 354045 50 55 
Time (in minutes) 


Two moles of CO and one mole of Os are taken in a container of volume one litre to form two moles 
of CO» according to equation: 


2CO(g)+ O,(g) —— 2CO, (g); AH = -560 kJ 

The pressure in the vessel changes from 70 atm to 40 atm. If the gases deviate appreciably from 
ideal nature (1.0 L atm = 0.1 kJ), then 

(A) AU = -555.895 kJ (B) AU = -518.95 kJ 

(C) AU = -557 kJ (D) AU = «518.95 kJ 


If the solubility of SrSO, in water, 0.01 M NasSO, and 0.02 M Sr3(PO,4)2 be S4, $ and Ss, then select 
the correct order of solubility 

(A) S4 < So < S3 (B) Si > S > 83 

(C) $; < 83 < 5; (D) S; < S4 < 5; 


The average speed of an ideal gas molecule at 27°C is 0.3 ms™. The average speed of the same at 
927°C will be 


(А) 0.6 ms” (В) 0.3 ms” 
(C) 0.9 ms” (D) 3 тв”! 
Which of the following metal reacts most vigorously with water? 
(A) Li (B) Na 

(C) K (D) Be 
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Mathematics PART - Ill 
SECTION- A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


If m,n are in A.P., then the straight line Ix + my + n = 0 will pass through the point 
(А) (-1, 2) (В) (1,-2) 
(С) (2,1) (D) (1,2) 


Equation of lines which passes through the points of intersection of the lines 4x – Зу — 1 = 0 and 2х – 
5y + 3 = 0 and are equally inclined to the axes are 


(A) y+x=0 (B у-1-41(х-1) 
(C) x-1=+2(y-1) (D) none of these. 
The circle х2 + у” + 4х — 4y + 4 = 0 touches 

(A) x-axis (B) y-axis 

(C) both axes (D) none of these. 


If the line x + 2by + 7 = 0 is a diameter of the circle xX? + y — 6x + 2y = 0, then b = 


(A) 3 (B) -5 
(C) 5 (D) -1. 
The centre of 14x — 4xy + 11y^ — 44x — 58у + 71 = 0 

(A) (2,3) (В) (2,-3) 
(С) (-2,3) (0) (-2,-3) 
Vertex of the parabola X + 4x + 2y — 7 = 0 is 

(A) E) (B) (-2, 2) 
(C) (-2, 11) (D) (2, 11). 
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10. 


11. 


12. 


If latus rectum of an ellipse be equal to half of its minor axis then its eccentricity is 
(A) rational number (В) irrational number 
(C) ellipse not possible (D) Integer 


If distance between the directices be thrice the distance between the focii then eccentricity of the 
ellipse is 


1 2 
(A) -- (В) = 
1/8 3 
1 7 
Cy = D) —. 
(0): % (D) 8 
By shifting the vertex of a parabola which of the following will definitely change 
(A) latus rectum (B) axis of symmetry 
(C) directrix (D) focus 


2 2 
The distance of the point ‘6’ on the ellipse as es = 1 from a focus is 
a 


(A) а(е + соб) (B) а(е- cos0) 
(C) a(1 + ecos0) (D) a(1  2cos). 
. x? y? x? y? 1 
The ellipse — +-—=1 and the hyperbola ------1 have in common 
25 16 25 16 
(A) centre only (B) centre, foci and directrices 
(C) centre, foci and vertices (D) centre and vertices only. 


If x =7+4V3 then ыз 
Х 


(B) 6 
(D) 3. 
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If I, m, n are real and |+ m, then the roots of the equation (I — m) — 5(I-- m)x- 2 (1- m) = 0 are 
(A) complex (B) real & distinct 
(C) real and equal (D) none of these. 


The equation e*— x - 1 = 0 has 
(A) only one real root (B) atleast two real roots 
(C) exactly two real roots (D) infinitely many roots. 


The number of rectangles excluding squares from a rectangle of size 9 x 6 is 
(A) 945 (B) 971 
(C) 791 (D) 719 


The sum of the digits in the unit place of all numbers formed with the help of 3, 4, 5 and 6 taken all at 
a time is 


(A) 180 (B) 108 
(C) 118 (D) 181 
The middle term in the expansion of (1 + Зх + зх + х)? is 
(A) 4" (В) 214 
(С) 10^ (D) none of these 
If : > = 1+ ax +a5x* +--+, then the value of a, is 
1-2х-х 
(A) 2r (B) r +1 
(C) г (D) r - 1 


The coefficient of x” in the expansion of (x – 1) (x- 2) (x- 3)... (x- 18) is 
(A) T (B) 342 
(С) - 171 (D) 684 
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20. 


21. 


22. 


23. 


24. 


If Z,, Z, and z, are three distinct complex numbers and a, b, c are three positive real numbers such 


2 2 2 

that а = Ь = 2 , then а + p | © = 
[25—25] |23-2| [26221 (25-23) (24-21) (21-22) 

(A) 0 (В) abc 

(С) Зарс (0)(а-0-0) 


Let f(z) is a complex polynomial in variable z. When f(z) is divided by z – i, the remainder is i and 
when divided by z + i, the remainder is 1 + i, then, the remainder, when f(z) is divided by z’ +1, 1s 


(A) 1 2 (В) 1 еа 
2 2 2 
(C) iz+i+1 (D) попе of these 
IfZ,,Z,,Z, are complex numbers representing the points А, B, C such that Z = As 23 . Then 
7, 2; 23 
(А) А, B, С are collinear 
(В) circle through points А, В, С has centre at origin О 
(C) circle through A, B, C passes through origin 
(D) none of these 


Let a and В be two distinct complex numbers such that|a| = |p|. If real part of о is positive and 


imaginary part of B is negative, then the complex number шар тау ре 
о — 
(A) real and positive (B) real and negative 
(C) purely imaginary (D) zero 
1 1 1 | 
fx>1,y>1,z>1 are in a G.P., then ; қ аге іп 
1-іпх 1+1пу 1+1п2 
(A) A.P (B) G.P. 
(C) H.P. (D) None of these 
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25. 


26. 


27. 


28. 


29. 


30. 


Sum of the series S = 1? — 2? + 3* — 4? +... — 2002? + 2003? is 
(A) 2007006 (B) 1005004 
(C) 2000506 (D) None of these 


Let x be the arithmetic mean and y, z be the two geometric means between any two positive 


3 3 
numbers. Then the value of у tz is 


xyz 
(A) 2 (B) 3 
(C) 1/2 (D) 3/2 
If f(x + y) = f(xy) V x, y е R, and f(2003) = 2008, then Қ-2003) equals 
(A) 2003 (В) 0 
(С)-2003 (D) None of these 
If a? + 4b? = 12ab, then log(a + 2b) is 
(A) (ода + logb) (B) (log4 + loga + logb) 
(C) 2log2+ + (loga + logb) (D) none of these 
x? x) x 

The formula log(1 + x) = db wir dM E to oo is valid for 
(A) all real x (B) -1 <х<1 
(C) -1<x<1 (D)-1<x<1 
If tan 30 = cot 0, then Ө = 
(А) (2n+1)= (В) (2п--1) 5 

8 4 
(С) (п EU (D) nz 
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Physics PART - | 


Hints & Solutions 


1. The velocity of P along AP equals that of A along AP. 
2. Force by liquid = Mg 
=> p(Av)v = Mg 


But Av = 1 x 10? m?/s and 
v = (20)? -2x10x15 =10 m/s 


2М-1К 
3. Тһе matien of the particle within the tunnel is simple harmonic. 
4. Total mechanical energy = gravitational P.E. + K.E., total mechanical energy is conserved. 
5. го = 8 Jar, ai ae 

ү-1 pl 
dW - nRdT 

dQ : dW : dU 

> y:y-1:1 
6. Using equation of Trajectory, we get 

и = 1542 m/s 
8. From the free body diagram, we get, 


N = mg cos a + mao COS о 
mg sina + mago sina = та 
а = (ао + g)sina 


L= 5 (4 +g)sinat? 


bes 2L 
(ag +9) sina 
9. Fcosó-uN  ДЛ.. (A) 
N2Fsinü-mg  . .... (B) 


By (A) and (B) 

F cos Ө = u(Fsin0 + mg) 

F cos 0 - uF sin Ө = mg 

F(cos Ө – usin 0) = umg 

if Fis о. Hence cos0- р sin0 = 0 
cos0- u sin 0 = 0> cot Ө =u 

=> 0-cot'(u) 


10. Stress = Y x strain 
force F = ЕЗ 


Fs sev 22) 


11. £5 — 4 — (£5 — £9) +10000 — £904) 
By the condition given in the question, 
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by — 44 — £f - Lo 
t(/5d5 — (60) =0 
(0 = 60 cm 
fmax = mde 
o, с [ema fo 
ч та d 
y=X 
322 
PE = 2m 
ыы 


KE = 1 mo?(a? - y?) 
2 
TE = PE + KE = з теѓа? 


Т = Кх = mo'r 
where г = (ox 


2 
Kx=mo?(l) +x) > x= ш lo 
K-mo 
г=бу+х= са x 
K-mo 
Vmax = (2nf) A 
Алах = (2nf)°A 
Bmax _ (оуу. 


тах 


Acceleration ос - displacement 


In second harmonic of an organ pipe pressure antinode will be at 2 from the either side of the open 


organ pipe and à =L (length of the organ pipe). 
Wagen - AK + AU 

for minimum work done AK = 0 

Wagen = AU = тав 


Use the definition of C.M. : 


эх, 
ст =m, 
From the F.B.D. of the body Ұра 
а- ома _( vs p=kh 
Ур, P1 


Ур19 
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аіѕоа= 0 = һ = a is the mean position. 


amplitude = a 
21. Calculate the field due to a semi-circular ring and then use superposition principle. 
22. Total mechanical energy = K.E. of satellite + P.E. of satellite. 
23. In the diagram since adiabatic process curve for P-V diagram is steeper than 


isothermal P-V curve. So curve 3 will denote adiabatic process, curve 2 
isothermal and curve 1 isobaric. i.e. the minimum area enclosed with v-axis will 
be for adiabatic process 


24. a = —(dv/dt) 
kv? = —(dv/dt), 
v =Vo/(1 + kvot) 


|v | 
25. ар = — 
R R 
27. dm =| © |(ваө) _ mde 
2nR дп 


. Ө 
or, М = 2, соѕф = 2V, sin— 
9 ? ol 2 2У,со8ф 


dk = (ат) х 4V2 x sin? 9 
2 2 


2 
or, dk = "0 (1_соѕе)а 
TU 
mV? pe mV? туб 
Kaos =n | /2(1-сов0)00 = —2-—*. 
лов “727 LZ ) 2 2 


28. тзп” - dma, = dmRo$ КУ 


222 (A) 
Mass per unit length = mass/length 


dm = “do 
2n 


By equation (A) 275% = dmRo$ 


2 
q- MRoĝ |2140 40 
ру 2 2 
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Chemistry PART - Il 
ЅЕСТІОМ – A 
5. B +F, — BF, 
(z) (x) 


8BF, +6LiH B,H,-+ 6LiH, 
(Y) 


6 П14-02-4,02-01-2 
Пү = 1, п = З 
v-ne| МЕМЛЕ ЕМЕС: 
ПП; (1) 3 9 
16. Step :1 2NO—=N,0, 


Step : 2 N,O, +H, ——N,O +H,O (slow) 
Step :3 N,O +H, ——N, +H,O 
Rate = K'[N20;] [Hz] 
М,О, 
No} 


Rate = K'K, [NO] [H,] = KİNO} Н,| 


From step 1 K, = = [N,O,]=K, [NO} 


17. Let number of moles of Саз(РО4); and HPO; are х and y respectively 
x 1 
y 2 
Moles of OinCa,(PO,), 8x 8 1 4 
2 — x — 
Moles of O in H,PO, зу 3 2 3 
ig ia L0 71 
Ls. 2—1 
a ener 
EN Тул = | if ) - (2^ +1) 
tye (2—1) 
2. за = (277 + 1) 
19. SF, 15 and РС; һауе ѕр?а hybridization at central atom, however, however SbCl; has ѕр?а? 
hybridization. 
20. Nitro group is present at para position. (-R effect, which increase acidic strength) 
24. K, = Са? =0.02x шатан =2х10* 


100 100 


K 
25. БЭР ний 
02 Ka 
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26. C э B part in the graph represents fusion at a constant temperature of 600 К and for 40 min. 
Time of fusion = 45 — 5 = 40 min 
3 
So, total heated absorbed during the fusion = Mg mol" 
3 
2. AStusion = ed ae = 13.33 Jmol "kK" 
2х600 


Hence (В) is correct. 


27. AH = AU + A(PV) = AU+P,V, —P,V, 


We cannot use, AH = AU + AnRT as PV = nRT since gases deviate from ideal behaviour. 
z. W = PV; - PV; = 40 x 1-70 х 1 = -80 lit atm = —3 kJ 

Also, -560 = AU — 3.0 

AU = —557 kJ 


28. Higher the concentration of common ion, the smaller is the solubility. 


gy 2022: л 200. 
с, үт Ү300 


Co = 2C; = 2x 0.3ms' = 0.6 ms” 


30. Since melting point of K is least among all, so heat released in the reaction immediately melts its 
surface and catches fire. 
Hence (C) is correct. 
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Mathematics PART - Ill 


10. 


11. 


12. 


13. 


14. 


SECTION- A 


I-2m«nz0( ·.-1, т, піп А.Р.) 
compare with Ix + my + п = 0 х= 1, у= – 2. 


Slope of the lines are 1 & — 1 


Hence required equation are (1, 1) 
(у-1)-41(Х-1) 


OL NON 


Centre = (-2, 2), radius = 2 


For centre of F(x, y) = 0 solve ats 0% ЭХ 0 


ах ду 


Given parabola is (x + 2)* = — aly 4 


2 2 
ЖЕ ы ы ИДЕ 
а а 2 


Focal distance of any point Р(х, y) on the ellipse is equal to (а + ex) : so ‘а + ае cos0' ( ‘х = а cos 
0). 


Centre of both = (0, 0) 
vertices of both = (+ 5, 0) 


<= 7-48 Д х+ 74443447 448 =(/3+2)+(2-V8)=4 


D = 25(1 + т)? + 8(I—m)*>0 


e 
2 3 Е 
e =x+1 =1+5+^-+^5—+..==х+1 яа 
1 2! 3! 
i.e X Ж шй Хо. -0 
CUL. SE. 4! Wd. 7 (0, 1) 
xX =x x uvm) 


hence x = 0 only one real root 

Alternate by graph, we see that 

y = х +1 touches y = e* at (0, 1) so only опе 
real root. 
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15. Required number = (n -1)(p-- 1) У (n+1-r)(p+1-r), 
r=1 
where the given rectangle is of size n x p (n « p) 
n=6,p=9. 
9x6 6 


л Number = ==" (9 +1)(6+1)-)(7-r)(10-r) 


r=1 


6 
= 945 — Y (70 17r +1”) 
r=1 


= 945 – 154 = 791. 


16. Let us fix 3 at unit place. 
-. Number of possible numbers is = 3! = 6. 
г. Each number can make to occur at unit place 6 times. 
“ Required sum = 6(3 + 4 + 5 + 6) = 6 x 18 = 108. 


17. (1+ 3x € 3X +x) = [(1 + х) = (1+х)® 


| 1B. N” | 4 
Middle term = ort term i.e., 10° term. 


18. 1 5-0 X =1+2x+3x +... 
1-2х-х 


2 
=1+ax+ax'+... 


> aarti. 


19. Coefficient of x" = — (14 2 8 + + 18) 


3 (+18) = 9x19 - 171. 


Эй. «Ба P © (вау) 


|2-23| 12-2) 12,-2;| 


> a=A|Z,—-Z,|,0=A|Z,—-Z,|,C=A|Z,-Zp | 


a? =)? |Z, - z, |2-Л42,-2;)2,-2;) 


лү? әнсіз 
(2, -2.) (25-13) 
b? c? 
Similarly = zoe 2,) and Es pra 22) 
2.2724 3152 
a? b? c? 


(2-23) | (2-21) | (2,-2:) 


21. Remainder when f(x) is divided by x — a is f(a). 
Let the remainder when f(z) is divided by 22 + 1 is ax + b. 
[remainder will be in general a linear expression as 22 + 1 is quadratic] 


Then f(z) = (z? + 1) g(z) + (az + b) 241) 
Now f()-i > a+b=i ...(2) 
and f(-i)=1+i > -aicb- 14i ...(3) 
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1 1 i| 
Solving (2) and (3), tb=—+i and a=-—=— 
olving (2) and (3), we ge zu and a 53 


Hence, the required remainder is siz + 5+ i. 


2 1 1 
24 Z? 23 
1 1 1 1 25-2 Z,-Z 
EN = => etree 2 
2, 25 27; Zi 2,2 2,2; 


3 
Батаны Ға) 
> ag = л-агд 
23-21 -0 
=> ZCAB=n- ZCOB 
=> | ZCAB -ZCOB = п = the points О, A, B and С аге concyclic. 


Let a=x+iy and B=x-iy апа a,b» 0 
.a-«p 2x ix 
VAST у 
Again, if а= x-iy and р--х-іу 

«+В -2у іу 


Since |a| = |p| 


As x, y, z are in G.P. = у? = Х2 

=> 1п(у)° = In(xz) 

=> 2 In(y) = In(x) + In(z) 

=> 2{1 + In(y)} = {1 + In(x)} + {1 + In(z)} 

=> 1 + In(x), 1 + In(y), 1 + In(z) are in A.P. 
1 1 1 


= 1-10(х) 1«In(y) 1«In(z) 


are in H.P. 


We can write S as 
S = (1-2) (1 + 2) + (3 — 4) (3 + 4) +... + (2001 — 2002) (2001 + 2002) + 2003? 
=-[1+2+3+4+... + 2002] + 20037 


-- 3 (2002) (2003)-- 2003? = 2007006. 


Let two positive numbers be a and b. Then x = (а + b)/ 2. 
Also a, у, z, b are in G.P. If r is the common ratio of this G.P., then b = a? > r =( b/a)'^ 
y +23 a'r? +азг® _a(t+r?) a+b 


We have 
ху2 | x(ar)(ar*) X (a4 b)/2 


f (2003) = f (2003 + 0) = f [2003(0)] = f (0) = f (0) = 2003. 
Also, f (—2003) = f (-2003 + 0) = f (0) = 2003 
It can also be seen that f is a constant function. 
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28. a? + 4b? = 12ab 
=> а? + 40? + 4ab = 16ab 
= 2109(а + 2b) = 10916 + loga + logb 
= 


log(a+ 2b) = ! 


pl4log2 + loga + logb| 


= 2log2 «5 (loga + logb) 
29. The given expansion is valid only for ^1 <x < 1. 
Tt 
30. tan 30 = tan E -0) 


^n 30- ne (2-0) 
2 


40 = (2n«1)5 > 6- (2п+1) 
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FIIT) EE Ј EE (Advanced), 2016 
HALF COURSE TEST - VIII 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 

. Section — B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

. Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 


4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015. 


Name of the Candidate (11111111 111 ЇЇ | 
 121111Ї1ЇЇЛ ЇЇЇЇГ ! 


FIITJEE Students From All Programs have bagged 33 іп Тор 100, 77 in Top 200 and 205 іп Тор 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AIITS-HCT-VIII (Paper-1)-PCM-JEE(Advanced)/16 


Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION – A 


Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


1. 


Ideal gas is in the container with a piston as one of the walls. There is a little hole in the wall opposite 
to piston, through which gas leaks out of the container at a rate R (number of molecules escaping the 
container per second). Now the gas is heated as well as compressed such that its temperature 
becomes 4 times its previous value, and pressure becomes 8 times its previous value. Now the rate 
of the gas out flow will be: 

(A) 2R (B) 4R 

(C) 8R (D) 16R 


Two small masses m; and moe are at rest on a frictionless, fixed 


triangular wedge whose angles are 30? and 60? as shown. 215% 
They аге connected by a light inextensible string. The side ВС (ты) 4 тоу 
of wedge is horizontal and both the masses аге 1 metre fixed wedge 
‚89° 30° (М. 


vertically above the horizontal side ВС of wedge. There is no 
friction between the wedge and both the masses. If the string 
is cut, which mass reaches the bottom of the wedge first? (Таке g = 10m/s?) 
(A) Mass m; reaches the bottom of the wedge first. 

(B) Mass т reaches the bottom of the wedge first. 

(C) Both reach the bottom of the wedge at the same time. 

(D) It's impossible to determine from the given information. 


A particle is projected from the surface of the earth (of radius Re and 


mass M,) with speed equal to SMe , at certain angle from local 7 
е D 
horizontal as shown in the figure such that the angle subtended by arc 


between launching & landing site at earth's 


centre is B = 90°. Calculate the maximum separation of the particle from the centre of the earth. 
Consider earth to be uniformly dense and air resistance to be absent. 


(A) RjA2 (B) В.(42-1) 
(C) R (42 +1) (D) R (V2 +1) 
= (8-1 


Space for rough work 
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4. A uniform circular disc of radius r undergoes small oscillations about a horizontal axis which lies in its 
own plane. Find distance of axis from centre for the period to be minimum. 
(A) 1/2 (B) 1/4 
(C) 31/4 (D) 3r/8 

5. A cone of circular cross-section having base radius R, height / and 


mass m is suspended from its base as shown in the figure. The 
material of cone has Young’s modulus Y. The acceleration due to 
gravity is g. Find elastic potential energy stored in the cone. 


m?g?/ m?g? 
10x R?Y 5zR?Y 
т202/ m?g?/? 
21R?Y 10x R?Y 
6. A particle of mass m is constrained to move along x-axis. The only force acting on the particle is given 


by F(x)- Fo sos (222 where x is position of the particle on the x-axis. It is at rest on one of the 


equilibrium position but the equilibrium is unstable. Due to slight disturbance it moves, write the speed 
of the particle when it has covered a displacement of magnitude L. 


(A) хө 2) (B) | 1-со | 
TU TU 
ҚА. (2nL Fon . ome 
(C) Poh (24. (D) (241-92) 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. A thermally insulated chamber of volume 2У; is divided by a frictionless 
piston of area S into two equal parts A and B. Part A has an ideal gas at 
pressure Ро and temperature То and іп рагі В is vacuum. A massless 
spring of force constant K is connected with the piston and the wall of the 
container as shown. Initially the spring is unstretched. The ideal gas in 
chamber A is allowed to expand. Let in equilibrium the spring be 
compressed by a length Xo, then 


(A) Final pressure of the gas is Kxy/S 

(В) Work done by the gas is 95 kxo° 

(C) Magnitude of change in internal energy of the gas is 2 kxo* 
(D) 


D) none of these 


8. A smooth uniform square wall frame of mass m of edge length 2a and A 
small height lies in a smooth horizontal plane. At t=0 a particle of mass / 


m hits with speed v4/2 , one of the inner wall of the frame horizontally at 


an angle 45° from wall normal. Collision is perfectly elastic. The initial D B 
collision takes place at the mid point of wall A. 


(A) Next collision takes place when t = а 
V 


(B) KE of frame when t= =, is mv? 
V 


(C) after collision at B next collision takes place at wall D 
(D) particle and frame comes to rest at regular intervals of time 


9. A metal rod of length 75 cm is clamped at two points as shown in + x 
figure. One clamp is at an end and other is at 15 cm from other ж. ж. 


end. Тһе Young’s modulus of elasticity and density of the rod are 
Y = 1.6x10"' N/m’ and p = 2.5 gm/cc respectively. 

(A) the rod will resonate if it is given longitudinal vibrations of frequency 13.33 kHz. 
(B) the rod will resonate if it is given longitudinal vibrations of frequency 40 kHz. 
(C) during resonance the number of complete loops between clamps may be 6. 
(D) the maximum wavelength corresponding to vibrations of the rod is 60 cm. 


=——— 60 cm ——><15 cm. 


Space for rough work 
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Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Questions Nos. 10 and 11 


Two identical blocks are placed on a smooth horizontal surface, View from above 
connected by a light string of length 2¢. String touches a fixed <— I І--> 
smooth pulley at its mid-point initially. 

Shaded parts are two smooth vertical walls. Block A is given a 
speed Vo perpendicular to string as shown in diagram. В strikes the 
pulley and stops. 


VV, 


Fixed smooth pulley 
Smooth Vertical Walls 


10. Speed of block B when it hits the pulley is 


V 43 

А) —2 В) М — 
(А) 2 (в) У,% 
3 

(C) Vo (D) м5 
8 

11. Speed of A when it hits the wall is 

V 48 

A) — в) xc `% 
(А) 2 (8) 5 
3 

(C) Vo (D) v 


Space for rough work 
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Paragraph for Questions Nos. 12 and 14 


А small particle of mass m is given an initial velocity vo tangent to the horizontal 
rim of a smooth cone at a radius ro from the vertical centerline as shown at 
point A. As the particle slides to point B, a vertical distance h below A and a 
distance r from the vertical centerline, its velocity v makes an angle 0 with the 
horizontal tangent to the cone through B. 


12. The value of 0 is 
Vor Vor 
(A) cos! oo (В) сов”! Du 
V vers + 2gh(ry -htana) угу + 2gh(ry +htana) 
(С) cos! Volo (D) cos —— "0o 
VV6lo – 2gh(ry -htana) [94 V5 + 2gh 


13. The speed of particle at point B 


(А) vo +2gh (В) v6 - 2gh 
(C) у2 +gh (D) 44215 +2gh 


14. The minimum value of vo for which particle will be moving in a horizontal circle of radius Го. 
201, г 
(А) 9 0 (B g 0 
tana 2tana 


r, Agr, 
(c) /-26 (py ш 25 
tana tana 


Space for rough work 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (р, q, r, s, t) in column Il. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 
bubbled 4 x 4 matrix should be as follows: 


1. For the following statements, except gravity and contact force between the contact surfaces, no other 
force is acting on the body. 
Column A Column B 
(A) ! When a sphere is in pure-rolling on a fixed horizontal | (p) | Upward direction 


surface. 
(B) | When а cylinder is in pure rolling on a fixed inclined | (q) | у.„> Во 
plane in upward direction then friction force acts in 
(C) | When a cylinder is in pure rolling down a fixed incline | (г) | Von < Ro 
plane, friction force acts is 
(D) | When a sphere of radius R is rolling with slipping ona | (s) | Nofrictional force acts. 
fixed horizontal surface, the relation between Vem and o 


is 
(t) | none of these 
2. Match the column | with column Il 
In simple harmonic motion: x = 1.0 sin [12zt] and mass of particle executing SHM, m = 1/4 kg 
Column A Column B 
(A) | Frequency with which kinetic energy oscillates = ... (p) 1 
12 
(B) | Speed of particle is maximum at time = .... (9) | 187? 
(C) | Maximum potential energy - ... (r) | 12 
(D) | Force constant k = ... (S) | 3672 
(t) | none of these 


Space for rough work 
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SECTION- C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question 
numbers in the ORS have to be darkened. For example, if the correct answers to question 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of 
bubbles will look like the as shown 


A ball is thrown horizontally from the top of a tower of 
unknown height. Ball strikes a vertical wall whose plane is 
normal to the plane of motion of ball. Collision is elastic and 
ball falls on ground exactly at the midpoint between the 
tower and the wall. Ball strikes the ground at an angle of the 
30° with horizontal. Find the height of the tower (in meter). 


Four identical point charges are fixed at the four corners of 
a square of a side length 1, Another charged particle of 
mass m and charge +q is projected towards centre of 
square from a large distance along the line perpendicular to 
plane of square. The minimum value of initial velocity vo 
required to cross the square is? 


(т = 1 дт, 1= 4/2 m, О = 1 uc, q = 0.5 pc) 


Space for rough work 
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3. A uniform vertical cylinder of cross-sectional area ‘a’ 
floats, 90% submerged, in an unknown liquid inside 
a tank with cross-sectional area four times that of 
cylinder. When cylinder is pushed down gently and 
released it performs SHM. The maximum possible 
amplitude (in cm) for this SHM is 


4. Horizontal surface below block B is rough but inclined 
surface below A is smooth as shown in diagram. When 
A is given a small impulse down the incline, blocks are 
found to slide with constant speed. T is tension in the 
string and и is coefficient of friction between block B and 


horizontal surface. The value of l is (in Newton) 
u 


5. A rope whose mass is not negligible supports a block of mass three 
times that of rope. A pulse is generated in string near lower end, 
the pulse moves up with acceleration in(m/s?). 


Space for rough work 
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Chemistry PART - Il 


SECTION – A 


Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


1. 


Ordinary hydrogen at room temperature is a mixture of 
(A) 75% of O – hydrogen + 25 % of p — hydrogen 

(B) 25% of O — hydrogen + 75 % of p — hydrogen 

(C) 50% of O — hydrogen + 50 % of p — hydrogen 

(D) 1% of O — hydrogen + 99 % of p – hydrogen 


The enolic form of acetone contains 
(A) 8 c - bonds, 2x - bonds and 1 lone pairs (B) 9 c - bonds, іл - bonds and 2 lone pairs 
(C) 9 c - bonds, 2x - bonds and 1 lone pairs (D) 10 c - bonds, 1x - bonds and 1 lone pairs 


The molecular formula of diphenyl methane 


07-00) 


is Cy3H ie. 

How many structural isomers are possible, when one of the hydrogen is replaced by a chlorine atom? 
(A) 8 (B) 7 

(C) 6 (D) 4 


Nitrobenzene can be prepared from benzene by using a mixture of conc. HNO; and conc. Н504. In 
the nitrating mixture HNO; act as a 

(A) Base (B) Acid 

(C) reducing agent (D) catalyst 


The degree of dissociation a of the reaction: 
N,O, (g) —— 2NO, (g) can be related to K, as, where P is total pressure at equilibrium. 


K /P K 
(Ape т (В) а= = 
4+K,/P 4-К, 
1/2 
K/P K 
(С) a =| s (0) a= — 
4+K,/P 4-К, 
The solubility of АлХ, is Y mol dm ^. if solubility product is 
(A) 6Y* (B) 64 Y* 
(C) 36 Y? (D) 108 Y? 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. Which of the following is/are correct? 
(А) a - rays are more penetrating than В - rays 
(B) о - rays have greater ionizing power than p -rays 
(C) p - particles are not present in the nucleus yet they are emitted from the nucleus 
(D) y - rays are not emitted simultaneously with a and p - rays 


8. Select the correctly graph presented if 
v = velocity of electron in Bohr's orbit 
r = radius of Bohr's orbit 
U - potential energy 
T = kinetic energy of electron in Bohr's orbit 
(A) (B) 


= 


- 
< 


n 1/n 

9. Which of the following name reactions may be used in the preparation of alkanes? 
(A) Corey — house synthesis (B) Wurtz reaction 
(C) Aldol reaction (D) Kolbe electrolysis method 


Space for rough work 
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Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 to 11 


The concentration of hydrogen ion is a measure of acidity or alkalinity of a solution. 
For mono basic acids 


CH,COOH——=CH,COO- +H’ 


a 


C 
Where K, = dissociation constant of acid 
C = molarity of acid 
[H*] = Ca 


[HW] =" 
Цар 


pH of a weak acid can be calculated using [H'] by any of above methods. 


ІН |= СК, «СҚ, [where two weak acids are mixed] 
[H*] of polyprotic acid [weak НзА] has dissociation constant К. >>K,, >> К, will be contributed by first 
dissociation at the most. 


a= 


10. What will be value of [H*] of 10? M CHCOOH? [K, = 1.8 x 10°] 


(A) 4.2x10°M (В) 10%М 

(С) 9.5х107М (D) 107%М 
11. The pH of 0.01 M HCOOH (К, = 1.4 x 107) will be 

(A) 2.926 (B) 3.296 

(C) 4.926 (D) 5.926 


Space for rough work 
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Paragraph for Question Nos. 12 to 14 


Resonance concept is purely the critical and base on valence bond theory. According to this theory certain 
molecules showing at least one л bond can be represented by two or more than possible structures but none 
of them is real one. The real structure is hybrid of all these possible structure. This phenomenon is known as 
resonance. 


12. 


13. 


14. 


In which resonance phenomenon is not possible? 


(А) 50% (B) CIO; 

(С) CO? (D) CH, 

Bond order of Cl – О bond in CIO, is 

(A) 3 (B) 2 

(C) 1.5 (D) 1.75 

The carbon oxygen bond length order is as follows: 

(A) CO < СО, < CO,” (B) CO; > СО > СО. 
(С) СОз > CO = CO: (D) СО>>СО%>СО 


Space for rough work 
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SECTION-B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (р, q, r, s, t) in column Il. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 


о OU > 


bubbled 4 x 4 matrix should be as follows: 


1. Match the column - | with chemicals of that in valence in the process: 
Column - | Column - Il 
(A) Ts (p) | E: 
URS жі тылы [P] 
CN 
(B) Рп--СН-СН; во [О] (а) | E2 
Br 
(С) | Me Me (r) | Erce 
N | 
Сс—Сс—Вг—=°_ > [R] 
E | 
Br Et 
(D) О (5) | Ei 
(Intramolecular elimination) 
Ph—N—CHa—CHy > [S] 
CH3 
(t) | Hoffmann elimination 
2. All the compounds listed іп Column-l react with water and in Column-ll there product Column-ll 
Column - | Column - Il 
(A) | (CH3)eSiCl; (p) | Hydrogen halide formation 
(B) | XeF, (q) | Redox reaction 
(С) | СІ: (r) | Reacts with glass 
(D) | УСІБ (s) | Polymerization 
( 


t) | О formation 


Space for rough work 
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SECTION- C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit Хо ын 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question ООЮЮ 
numbers іп the ORS have to be darkened. For example, if the correct answers to question (030000) 
numbers Х, Ү, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 
bubbles will look like the as shown AMAA 
(GGG 
OOO® 
ОООО 
(202000) 
(00068) 
ОООО 
1. What is the ratio of mole of Mg(OH); and Al(OH); іп one litre in their saturated solution? 
Ksp of МО(ОН) = 4 x 1077, AI(OH)s = 1 x 10°° 
Gives answer by multiply it with 1077. 
2. Find energy level of Li” having velocity 2.18 х 10° m/sec. 
3. n 
C—H 
С--СН 
HS H 
18 
ОН 
The number of СН, gas formed in the reaction are. 
4. Most probable speed of a gas at 150 К is equal to the root mean square speed of О» gas at 
400 K. Molecular mass of the gas is. 
5. Total number of isomers (including stereoisomers) obtained by monochlorination of 2, 2, 4 — 


trimethylpentane is/are. 


Space for rough work 
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Mathematics PART - Ill 
SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


If a, b, c, d є R then the equation (x? + ax — 3b)(X? — cx + b)(x? — dx + 2b) = 0 has 
(A) 6 real roots (В) З real roots 
(C) 4 real roots (D) atleast 2 real roots 


The number of values of A for which [х2 —(X — 2)x + A7][x? + Ax + (24 — 1)] is a perfect square is 
(A) 1 (B) 2 
(C) 0 (D) none of these. 


If the equation of the family of ellipse is 
2 2 
э + ын -(0-042| 
cos^0 5110 4 
then the locus of the extremities of the latus rectum is 
(A) 2y(1 = х?) = 1+ ж? (В) 2у2(1 + х2) 
(С) у= (1х2)? (D) 2y'(1 - х) 


If PQ and QR are two focal chords of an ellipse and the eccentric angles of P, Q, R are 2o, 2p, 2y 
respectively. Then tana . tan y is equal to 

(A) соёр (B) cot a 

(C) 2cota (D) none of these. 


A focal chord of parabola y? = 4x is inclined at an angle of 4 with positive x-direction, then the slope 


of normal drawn at the ends of chord will satisfy the equation 

(A) m^-2m «1-20 (В) m?+2m-1=0 

(C) т?-1-0 (D m*«2m-2-0 

The equation of a circle is x? + y? — Аах — ay — а (37 + 1) = 0. If two chords, each bisected by the x- 
axis can be drawn to the circle from the point (a(A — 1), a(X + 1)), which lies on the circle then X 
satieties 

(A) 32-43-12»0 (В) 32-43-12-0 

(С) 2-12.-4>0 (D) ae 121—540, 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. The points А(0, 0), B(cosa, sina) and С(совр, sing) are the vertices of a right angled triangle if 
.(a-p 1 ES 1 
A) sin} —— |= — В) cos| —— | =-—— 
ЕЕЕ р 
а В 1 (258) 1 
С) cos} —— |= —— D) sin} —— |=-—~. 
© е 55 | 5 Д 220138 | 
8. Two straight lines и = 0 апа v = 0 passes through the origin and angle between them is tan” (5) If 


the ratio of the slope of v = О and u = 0 is 2 then their equations are 


(А) y = Зх & Зу = 2х (В) 2у = Зх & Зу = х 
(С) у + 3х = 0 & Зу + 2x = 0 (D) 2у + Зх= 0 & Зу +х = 0. 

9. If P, О and R are three co-normal points on the parabola y? = 4ax. Then the correct statement(s) 
is/are 


(A) algebraic sum of the slopes of the normals at P, Q and R vanishes 

(B) algebraic sum of the ordinates of points P, Q and R vanishes 

(С) centroid of the triangle РОН lies on the axis of the parabola 

(D) circle circumscribing the triangle PQR passes through the vertex of the parabola 


Space for rough work 
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Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Questions 10 and 11 
Read the following write up carefully and answer the following questions: 


Let f(x) = x? + бух + ci, g(x) = х2 + box + Co. Real roots of f(x) = 0 be a, В and real roots of g(x) = 0 be a + 8, В 


+ 6. Least value of f(x) be — 7 least value of g(x) occurs at x = 


10. The least value of g(x) is 
1 
(A) -1 (B) A 
1 1 
(ет De, 
11. The value of b» is 
(A) 6 (В) —7 
(С) 8 (D) 0. 


Paragraph for Questions 12 and 14 


Read the following write up carefully and answer the following questions: 

Tangents РА and PB are drawn to the circle (x — 4)? +(y- 5)? = 4, from the point Р оп the симе у = ѕіпх, 
where А апа В lie оп the circle. Consider the function у = f(x) represented by the locus of the centre of the 
circum-circle of triangle PAB, then answer the following questions. 


12. Range of y = f(x) is 


(A) [- 2. 1] (B) [-1, 4] 
(С) (0, 2] (б) [2, 3] 
13. Period of y = f(x) is 
(A) 2x (B) 3x 
(C) т (D) not defined. 
14. Which of the following is true 
(A) f(x) = 4, has real roots (B) f(x) 2 1, has real roots 
(C) Range of y = f^ (x) is E 2 (D) none of these. 


Space for rough work 
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SECTION- B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (р, q, r, s, t) in column Il. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 
bubbled 4 x 4 matrix should be as follows: 


о о ш > 


1. Match the following Column-l with Column-ll 
Column - | Column - Il 
(A) Let № be the no. of solutions of the equation |x” — x — 6| = x + 2, then (p) -3 
the value of N is P 


(B) If x* + Ах + 1 = 0 and (b — c)x* + (c — a)x + (a — b) = 0 have both the 
roots common, then [A —1] is (where |Д denotes the greatest integer | (9) -2 
function) 


х°-Ах-2 
х°+х+1 
denotes the greatest integer function 


(C) If, -3« «2, for x e R, then [A] is can be where [.] 


(nost 


(D) the equation х? — 6x^ + 9x + à = 0 have exactly one root in (1, 3), (s) 
then [A + 1] is (where [.] denotes the greatest integer function) 


2. Match the following Column-l with Column-ll 


Column - I Column - Il 


(A) Lines x — 2y – 6 = 0, 3x + y — 4 = 0 and 2x + 4y 27-0, are concurrent, 
then the value of à is 


(В) The points (X + 1, 1),(2X + 1, 3) and (2X + 2, 22) are collinear, then the 
value of à is 


(С) If line x + y — 1 — 4 = 0, passing through the intersection of x-y + 1 = 0 () -y 
and Зх + y — 5 = 0, is perpendicular to one of them then the value of à is 


(D) If line y—x—1 + л = 0 is equally inclined to axes and equidistant from the (6) -4 
points (1, — 2) and (3, 4), then A is 


Space for rough work 
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SECTION- C 
Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit 


X Y ZW 


integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOO® 
поа | M з ү СЕН ЗЕ 6, 0,9 and 2, respectively, then the correct darkening of OOOO 
ubbles will look like the as shown ӨТӨӨӨ 
(GGG 
OOO® 
ОООО, 
(20000) 
(00068) 
OOOO 

1. The area of a triangle whose vertices are (b, c), (c, a) and (a, b) is A and the area of the triangle 


whose vertices are (ac — 6°, ab — c°), (ab — c^, bc – а?) and (bc, — a’, ac — b?) is A’. If a, b, c represent 


the sides of a triangle of perimeter 16. Then 2 is equal to 
256A 

2. If ax + by – 5 = 0 is the equation of the chord of the circle (x — 3)? + (y — 4)? = 4, which passes through 
(2, 3) and at the greatest distance from the centre of the circle, then |a + b| is 

3. The reflection of the point (t — 1, 2t + 2) in a line is (2t + 1, t) then the line has slope equals їо _ 

4. Radius of the largest circle which passes through the focus of the parabola у? = 4х and contained in 
it, is 

5. The shortest distance between parabolas у? = 4x and у? = 2x – 6 is d then d? is 


Space for rough work 
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x JEE(Advanced)-2016 
3 | ANSWERS, HINTS & SOLUTIONS 

E | HALF COURSE TEST-VIII 

9 (Paper - 1) 

E 

E Q. No. PHYSICS CHEMISTRY MATHEMATICS 
us | 1. |B A D 

ES | 

ш = | 2. А В А 

22 | з. Ic р B 

с > 

8% 4. (А A A 

zu 5. |А C B 

2 с 

83 6. |В р с 

Ч | | 7. А,В,С B,C,D A,C 

ae 8. |A,B,D A, B, C, D A, B, C, D 
i; | 9. |A,B,C,D A, B, D A, B, C, D 
8 5 | 10. |р C C 

$& | 11. [А А B 

ЕЧ 

re | 12. |A D D 

83 | 13. |A D C 

83 14. IC A C 

T (A) ^ (s) (А) > (n; (A) > (8) 
НЕ | 1 (В) -> (р) (В) > (q); (B) — (p) 
Sz | | | (C) > (р), (С) > (р); (C) > (r,t) 
33 | (D) > (q; r) (D) > (s, (0) > (рым) 
Е | | (A) > (г), (A) > (р, 5); (A) > (p. s) 
o | | 2 (B) -> (q) (B) > (р, а, г, t); (B) (p. r) 
à | | (C) > (q), (C) > (p, q, t); (C) — (p) 

Е (D) -> (s) (D) > (p) (D) — (p) 

Ё | 1.16 8 

Е | 2. |з 3 2 

5 | з. |6 4 1 

ш 4 |5 8 4 

Е 

т 5 {|5 5 5 
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Physics PART - | 


SECTION - A 


1. НЭЭ АГ Таг 
Ї Т Л 

Now we can see that when temperature increases 4 times and pressure increases 8 times, the rate of 

outflow of the gas increases 4 times. 


2. The vertical component of acceleration of block 1 and block 2 are 
a; = g sin^60*, ао = g sin^30? 
Since vertical displacement for both blocks is 1 m, the block with larger acceleration will reach the 
base of wedge first. Hence block of mass m, shall reach base of wedge first. 


3. Let length of semi major axis is a and eccentricity is e. 
2 
_GMm 1 GM, = SM ан: 
R 2 В, 2а 


As the separation between ends of semi minor axis and focus is equal to length of semi major axis we 
can say that launching and landing sites are ends of semi minor axis. 
=> Re cos45° = ae > е = 1/2 

(2 + 1) 


Then maximum separation will be a + ae = R, 


5 


4. Т = 24|_4 , put MS we get x =~ 
dx 2 


5. Weight of OCD part = m(y/L)°g 
Radius of CD = (y//)R 


Stress at CD = 


2 
Total elastic potential energy = Í 11 
32 Y 
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3X 
11450 ЕТ 2тх Fà 2л Зл Зл А 211. 
6 —mv* = fa, ^ F,cos| & Idx == [., ^ cosydy = | sin | 0°|1—со$ 
m fa. * Fo EJ pel yd ер 2| On 
For 
203 
mz 
Ч: Pressure force is balanced by spring force. Work done & change in internal energy can be calculated 


by energy conservation. 


8. Apply conservation of momentum and equation of coefficient of restitution. 
9. Node should be at clamped ends and antinode should be at free end. 
11. Let velocity of block B at that moment be V. component of 


velocity of A along string at that instant is also V and component 
perpendicular to string ray V’, then applying conservation of 
angular momentum about pulley m V’ 21 = mVd 

=> М = №/2 

Applying conservation of energy 

Initial KE = Final KE 

1 nv? sv +у?)= 1 ту 

2 2 2 


Solving, V -v f. 
8 


After B strikes pulley component velocities along string becomes zero and component perpendicular 
to string remains unchanged 


yra №. 
2 
SECTION - C 
1. AP is the motion of projectile in absence of wall, which 
is half of a normal projectile with range R = 2 OP and S 
angle of projection 0 = 30? and height H N 
S 
BP'-OP'- “OB = BP N 
3 N 
= OP = ZOB S 
= R=12V3m 
_ u’sin? Ө 
zx 
PET. 
p. Ч sin 20 
9 


2,2 
H-1 2m 0 R-6 
2| sin20 
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2. Particle will cross the square if it crosses the point of maximum potential between A and C-which is С 
itself. 
2 
1 mv? -K4 1 4Q q 
2 4лео (1/2) 


K>0 М =av2[ l |ж 


4ngg )\ ml 


3. Cylinder can perform SHM only till it is partially submersed. When cylinder 


goes down x in ground from liquid level comes up by x (say) X 

(4a — a )х = xa > х = x3 

So the centre of the cylinder goes down by (w.r.t. the liquid surface). р 
| 


4 3l 
Hx )- « x< = бст. 
Ша кт 40 


4. Constant velocity means zero acceleration, both block work under dynamic equilibrium. 
For B, 
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Chemistry PART - II 
SECTION- A 
2. i :б—н 
H3C—C—CH3 == H3C—C-—CHs5 
keto form enolic form 
3. 


Cl Cl 
OD O0 
(I) 0) 
T 
OQ O10 
H 
) (IV) 


qu 


4. H,SO, =H’ +HSO,- 
Н’ +OH-NO, —>H,O+ МО, 


(nitronium ion) 
electrophile 


5. N,O, (g) ——2NO, (0) 
t, 1 0 
t 1-а 2a 


eq 
Zn=1-a+2a=1+a 
Ang=2-1=1 
20.) | : 
2120) (ТЕ) => К, = a P 
1+@ 


°” (1-a) 
K/P 17 

a =| ————_ 
4-К,/Р 

A,X, ——2A* +3X* 


6. : 
25 35 
Ksp = [AT[X^ T? = [2s 38 = 108 s? 


2 2 2 
8; (datei. Бра ква S d vet 
Z n n n 


12. СН, has no л - bond. 
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i i Ї | ji 
Cl ч» Cl -— Cl <> CI 
AN AA ши No | No 


B.O. 


О 
_ total bond on Clin any resonating structure 7 -1.75 
4175 


total number of resonating structure 
SECTION - C 


Mg(OH), ——Mg*' + 20H 
х 2x+y 
Al(OH), —— AP + 30H” 
y sy+2x 
К =4x10 = х(Зу + 2x) and 10 = y(3y «2x 


*=8x10" x10" =8 
y 
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Mathematics PART - Ill 


10. 


SECTION – A 
Dı + Da Па 4c d 20 


To be perfect square, both the given equations have equal roots 
MR 2 S 
A 20-1 


1 
4-1 
а = соѕ Ө, р = ѕіп Ө 


2 
h = cos? 0 — sin? 0, k => i 


cos 0 


locus, is 
2у (Хх + 1) = (x°- 1) 


Equation of PQ : 


х y. 2 

= cos (a r p)a pinta + p) = cos(a-B) 
_ cos(a - p) 
© cos(a +В) 

323 сов(8-ү) 
"0 соѕ(В+ ү) 


соѕ(0-В) сов(р-ү) 

cos(a+B) соѕ(В+ү) 
Applying, component апа dividend 
tana . tany = cot? В. 


Let, P(h, 0) be point on x-axis apply 
T = 5,, and passes through the point (a(A — 1), a(à + 1)) 
We get 
2-12,-4>0. 
tana . tanp -- 1 


T 
= -П--. 
о-р 2 


Let the slope of u = 0 be m then the slope of v = 0 is 2 


9m 
7 772 1.2 
= > mzt-—,r-—. 
3 1+т. 9m << 
2 
Clearly, р, = р, 
D, 1 
Зэн ш у сэр 
4 4 1 2 
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Alo 


least value of g(x) =— 


=> і-2о-4 
5+sint 

ps 2 

_ 5sin(2a —4) 


Range of f(x) 
Period of f(x) 


Range of f (х) = E 5.2 


2,3] 


SECTION – В 


1. (A) If,x<2 
~ X=-2,4 
no solution 
f, -2<х<3 
" X22,-2 
two solution 
If, x3 
"X24 
one solution 
E EE 
(B) х= 1, satisfies 
лА--2 
2 0-11--3 
(C) -3хХ"-35Х-3-х”-31Х-2-2Х-2х-2 
solving, we де! 
À є (-1, 2) 
2 [A] =-1, 0,1 
(D) 10) =x°- 6x + 9x « X. 
f(1)=2+4 
f(3) 2 X 
Р(х) < 0 in (1, 3) 
51) 43) «0 
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30.44) <0 
^ (A+ 1] 2 23, 22, 21,0. 


1 -2 -6 
2. (А) 3 1 -4=0 >1=2,-4 
х4 ›° 
Aid 1 1 
(B) 2441 3 1=0 >A =2,-1/2. 
2142 2X 1 


(C) Point of intersection of x— y + 1 = 0 
and 3x - y -5 = 0, is (1, 2) 
(1%2-1-Х-0->Х-2. 
(D) Mid-point of (1, — 2) and (3, 4) will БайБуу-х-1-17-0- 12-02. 


SECTION - C 
ҮР c 1 
1. л= са 11= — (ab + са + ab – a°- b° — c?) 
ab 1 


д'=(а+6 + с)ёл А =1 
256A 


2. 24-30-5-0 
line is at greatest distance from centre 


| | з: 


а-0|-2 
З. Let m be the slope of line 
ins 2t+2-t к 
(t-1)-(2t+1) 
m - 1. 
4. Equation of the circle is 


(хг 1) +y =r 
putting у? = 4х апар = 0 


r=4 

5. Shortest distance along common normal, slope of common normal = 0, +2 
feet of normals will be (4, 4) and (5, 2) or (4, — 4) and (5, — 2) 
4-41-4-45-»4-5 
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HALF COURSE TEST - VIII 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 

. Section - B (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

. Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION – A 


Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


1. 


A tank is filled with water to a height H. Two holes are made on its side wall, one at height of h from 
the bottom and the other at a depth h from the top. The horizontal jets starting from the two holes 
meets outside the tank at some point. The distance of this point from the side of the tank is 


(A) J[4h(H - h)] (B) J[4H(H - h)] 


(с) J[2h(H -h)] (D) J[3h(H- hj] 


Shampoo is being poured into a vessel of frustum shaped with constant volume flow rate 16.5 cm?/s. 
At what rate is its level in the bottle rising at a point where diameter of the bottle is 6.30 cm. (keeping 
significant figures in view) 

(A) 0.063 cm/s (B) 0.63/cm/s 

(C) 0.529 cm/s (D) 0.5291 cm/s 


A particle moves along x-axis following the relation px? + qv? =r, where р, q, г are positive constants. 


x is co-ordinate of the particle and v is the instantaneous speed. The time interval between two 
consecutive instants, when particle is at rest is 


Space for rough work 
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4. A certain quaternary star system consist of three star, each of mass ‘m’ moving in same circular orbit 
of radius ‘r about a central star of mass ‘M’. The stars orbit in same sense and are positioned one- 
third of circumference apart from one another. The period of revolution of each star will be 


E r3 
(А) 2x (В) 2x,| ————— 
m G(M+m) 
G| M+— 
(ШЕН 
r3 r3 
С) 2л|---- D) 2л,/--- 
x “\(G(M+3m) (D) 20 сү 
5. If velocity of sound in Hydrogen at certain temperature is Vo. The velocity of sound in a mixture of two 
parts by volume of Hydrogen and one part of oxygen at same temperature is 
(A) Vov6 (В) va v3 
у у 
(C) —- (0) -2- 
46 43 
6. A planet moves around Sun in an elliptical orbit of eccentricity e. ! v 
The ratio of the velocity at perigee Ур and at apogee Vi is given by С à 
Vp d«ee Vp 1-е A ын 
(Ау e (в) 22-22 y 
А -е Va 1-6 n 


(C) Уе _ П+е (Р) Уе _ П-е 
Va 1-е ҮР 1-6 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


A wire of mass M and length L is placed along x-axis with end Aat Y 


origin. The linear mass density X (of the rod) varies as X = Ах, where х 
is distance from end A, Ao is a constant. X 
2M A B 


(A) The value of Ao is —- 
L 


(B) Moment of Inertia of the rod about an axis passing through A and parallel to y-axis is зма 


(С) Moment of inertia of the rod about an axis passing through COM of the гоа and parallel to y-axis 
_ ML? 
is —. 
18 


(D) Moment of inertia of the rod about an axis passing through B and parallel to y-axis is амь, 


Two objects are connected by a light string passing over a light frictionless 

pulley as shown. The object of mass 6 kg is released from rest. (g = 10 m/s?) 

(A) Time taken by object of mass 6 kg to strike the surface is 2 sec. 

(B) Maximum height attained by block of mass 4 kg is 4.8 m. 

(C) Duration after which 6 kg block will leave the surface for the first time is 
2.8 sec. 

(D) None of the above. 


A boy in an elevator with open roof shoots a bullet in vertically upward direction from a height of 1.5 m 
above the floor of the elevator. The initial speed of the bullet with respect to elevator is 15 m/s. The 
bullet strikes the floor after 2 seconds. Then (Assuming g = 10 m/s?) 

(A) Lift is moving with constant speed 

(B) Lift is moving with upward acceleration of 5.75 m/s? 

(C) Lift is moving with downward acceleration of 5.75 m/s? 

(D) Distance travelled by bullet during its flight can not be calculated from the given data. 


Space for rough work 
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Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Questions Nos. 10 and 11 


In a standing wave experiment a 1.2kg horizontal rope is fixed in place at its two ends (х= 0 and x=2.0m) 
and made to oscillate up and down in the fundamental mode, at frequency 5.0Hz. At 1-0 the point at 
x=1.0m has zero displacement and is moving upward in the positive direction of y-axis with a transverse 
velocity 3.14ms ' . 


10. Amplitude of the motion of the particle at x =1.0m is 
(A) 0.16m (B) 0.1m 
(C) 0.08m (D) 0.05m 
11. Displacement of the particle at x = 0.5m and time t= 0.15sec is 
1 1 
A) —=m В) -—=m 
2 542 dé 542 
1 1 
С)- D) - 
e 10,2 (D) 2042 


Space for rough work 
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Paragraph for Questions Nos. 12 and 14 


Supernova refers to the explosion of a massive star. The material in the central case of such a star continues 
to collapse under its own gravitational pull. If mass of the core is less than 1.4 times the mass of sun, its 
collapse finally results in a white dwarf star. However, if the core has a mass greater than this, it could end up 
soon as a neutron star and if its mass is more than about three solar masses, the collapse may still continue 
till the star becomes a very small object with an extremely high value of density called a ‘Black hole’. Escape 
speed for a black hole is very large. The figure shows a block hole of radius R and another concentric sphere 
of radius Rs, called the ‘Schwarzschild Radius’. It is the critical radius at which escape speed equals the 
speed of light c. Nothing even the light, can escape from within the sphere of Radius Rs. So light from a black 
hole cannot escape and hence the terminology ‘black hole’. 

There has been astronomical evidence of a small and massive object at the centre of our 


orbits this massive object with an orbital speed of about 2 x 10° m/s. Use the given data 


galaxy the ‘Milky way’. Suppose that there is a particle at a distance about 6 light years that А Qe 
i 5 


wherever necessary апа answer the questions that follow. 
G=6.67x10"'' N-m‘/kg’, Solar mass M=2 x 10? kg, C =3 x 10? m/s, 1 light year = 9.5х10 m. 


12. 


13. 


14. 


Mass (in kg) of the massive object at the centre of the milky way galaxy is of the order. 
(A) 10% (B) 1077 
(C) 10% (D) 10? 


Theories suggest that it is not possible for a single star to have a mass of more than 50 solar masses. 
The massive object at the centre of milky way galaxy is most likely to be a 

(A) white dwarf (B) neutron star 

(C) black hole (D) single ordinary star 


If mass of earth M. «6х10% kg and its radius Re = 6400 km, to what fraction of its presents radius 
does the earth need to be compressed in order to become a black hole? (give only the order of your 
answer) 

(A) 107 (B) 10? 

(C) 107 (D) 107^ 


Space for rough work 
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SECTION - B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (p, q, г, s, t) in column ЇЇ. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


о о ш > 


If the correct match аге A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 
bubbled 4 x 4 matrix should be as follows: 


1. Relate the standard reversible process for an ideal gas in Column | to some facts in Column Il 
corresponding to a process. 
Column I Column Il 
(А) | Isochoric (р) | Temperature remains constant. 
(B) | Isobaric (q) | Internal energy of the gas does not change. 
(С) | Isothermal (r) | Work done by the gas may be positive, negative or zero. 
(D) | Adiabatic (s) | Energy exchange between the system and surrounding takes 
place only through work. 
(t) | The density of the gas does not change. 
2. Match the following : 
A block P of mass m placed on smooth horizontal surface and connected 
with a spring. Another block Q of same mass is placed on the block P. О] 
The two blocks are pulled by a distance A and released. The blocks 00000000 Р) 


oscillates without slipping on each other. Then match the matrix. 


Column - | Column - Il 
(A) Friction force on the block Q, When both block coming towards | (p) towards right 
equilibrium position form left. (exclude the equilibrium position) 


(B) Friction force at the block Q when both block going right from | (q) towards left 
equilibrium position. (exclude the equilibrium position) 


(C) Friction force will be maximum on Q. (r) at equilibrium position 


(D) Friction force on P when both block is coming towards the | (s) At extreme position 
equilibrium position from right. (exclude the equilibrium position) 


(t) none of these 


Space for rough work 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit A LC OUS 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question (0) (@ (5 (9) 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOOO 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of AOOO 
bubbles will look like the as shown ӨТӨӨӨ 
(GGG 
OOO® 
ОООО, 
(20000) 
(00068) 
ОООО, 
1. For P-V diagram shown for a diatomic ideal gas, heat given to p (rit =10°N/ п?) 
the gas from A to B is(in kJ). A 
1 ; : 
‘(unit — 1m?) 


2. Three rods of equal length are joined to from an equilateral A ABC. A 
The temperature coefficient of linear expansion is ол for AB, ог for 
АС and BC. For a; = kaz, ZABC remains constant for small 
changes in temperature. Find K. 


Space for rough work 
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3. A force F = (yi^ XjJN acts on a particle which undergoes counterclockwise circular motion in х-у 


plane in a circle of radius 4 m and with the centre at the origin. The work done by the force when the 
particle undergoes one complete revolution is (assume x, y are in m) 4xK Joule. Find К. 


4. A body of mass m - 4 kg starts moving with velocity vo in a straight line is such a way that on the 
body work is being done at the rate which is proportional to the square of velocity as given by P = pv? 
0.693 


where p = P Find the time elapsed in seconds before velocity of body is doubled. 


5. A sound source of frequency fo = 130 Hz is dropped from a height slightly greater than 250 m above 
the ground. At the same time a detector is thrown upwards with velocity u = 50 ms" along the same 
line. If the speed of sound is v = 300 ms ^, if the frequency (in Hz) detected by the detector after t = 5 


s is 39 х n, find the value of n (Take g = 10 те 2 


Space for rough work 
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Chemistry PART - Il 


SECTION – A 


Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


1. 


SiCl, hydrolyses completely, its hydrolysis constant may be expressed in term of ionic product of 
water Kw and K, of silicon hydroxide as 


K K? 
(A) 79 (В) K 
b b 
K* K 
(С) — (D) 
K, Х 
Which of the following are not acceptable sets of quantum numbers for an electron іп ап atom? 
1 
(1) пабе (2) п=3, 1=1, т= –1, $ = – 
2 2 
1 
(3) п=3,7=2,.т=0,5=-2 (4) Цас Цаг 
Select the correct answer from the code given below: 
(A) 1 and 2 (B) 1 and 3 
(C) 1 and 4 (D) 2 and з 


Equilibrium constant for the given reaction is K = 10°° at temperature 300 K: 
A + 2B 2C + D 


(s) (aq) (s) (ад) 

The equilibrium concentration of B starting with mixture of 1 mole of A and 1/3 mole/litre of B at 300 K 
is (volume of solution of A is 1 litre) 

(A) 4x 107" (B) 2х 10? 

(C) 2x10" (D) 107? 


Space for rough work 
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4. Three gases A, B and C are at the same pressure and temperature. If their root mean square 
velocities are in the ratio of 1 N 2 RN then their vapour densities will be in the ratio 
2008 
(А) 1:2:3 (B) 3:2:1 
(С) 1:42:43 (D) V3 : V2 “АҢ 
5. Which of the following phenols will show highest acidity? 
(A) Me OH (B) Me 
XX B 
Me МО» 
Ме 
NO; 
(C) Ме OH (D) Me 
OH 
pel 
Me Me 
NO; 
6. The Maxwell-Boltzmann distribution law of molecular speeds is graphically represented as: 


1 dn 
4nC* dC 


X — —— Molecular speed - С 
The curve has which of the following characteristics: 
(1) It has symmetrical distribution. 
(2) The point X on axis represents the most probable speed. 
(3) The area under the curve gives the total number of molecules. 
(4) The maximum shift to the right as the temperature increases. 
Choose the correct answer using the codes given below: 
(A) 1, 2 and 3 (B) 2, 3 and 4 
(C) 1 and 2 (D) 3 and 4 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


Which of the following disproportionate (s) on heating with NaOH? 
(A) Р, (В) Ss 
(C) Сір (D) В 


If 100 ml of 1 M H2SO, is mixed with 100 ml of 98% (w/w) HSO; (d = 0.1 g/ml) then 
(A) concentration of the solution remain same 

(B) volume of the solution becomes 200 ml 

(C) mass of Н.5О, becomes 98 g 

(D) mass of Н;5Одіп the solution is 19.6 g 


In which of the following pair the first one is the stronger base than second? 


(A) CH4COO", HCOO- (В) ОН, NH, 
(C) PhOH, PhO- (D) CH3sNH2, СН:ОН 
Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 to 11 


10 gm mixture of FeSO, and FeC;O, on reaction with KMnO; is acidic medium utilises 100 ml of 5 M oxidising 
agent. When FeSO, is alone treated it used 25 ml of 0.05 M of same oxidising agent. 


10. 


11. 


Total number of moles of ferrous ions oxidized by 1 mole of КМпО, 


(A) 5/3 (B) 4/5 
(C) 2/5 (D) 5/2 
Percentage of pure FeC;O, in the mixture by weight is 

(A) 95 (B) 9.5 
(C) 90.5 (D) 25 
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Paragraph for Question Nos. 12 to 14 


Systematic arrangement of element on the basis of increasing atomic number give periodic table. This table is 
based on certain periodic properties which is helpful in study of the inorganic compound. 


12. Select the correct arrangement: 
Melting point 8 lonic radii 
AgCI > KCl ЇГ »Na* 
lonization energy Electronegativity 
Be >B CI» Е 

13. Incorrect statement among the following is 


(A) thermal stability increase in case of alkaline earth metal carbonate 

(B) aqueous solution of Ca2BgO1; can act as a buffer in aqueous solution 
(C) solubility of alkaline earth metal sulphate increase down the group 

(D) ionic character of alkaline earth metal chloride increase down the group 


14. Which of the following is the strongest reducing agent in aqueous solution? 
(A) Na 
(C) Cs (D) Li 


Space for rough work 
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SECTION - B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (p, q, r, s, t) in column ЇЇ. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


If the correct match are A-p, A-s, B-q, B-r, С-р, C-q and Des, then the correctly 


о OU > 


bubbled 4 x 4 matrix should be as follows: 


1. Match the following: 
Column - I Column - Il 
(A) | Pauli’s exclusion principle (p) | Energy: 


ols«o*1s«o2s«o*2s 


(B) | Hund's rule of maximum multiplicity (9) | For В; 


(018) (с ў 1s) (625) (с E 


1 


28) |(2р,/ 2 (л2р,)”? | 


(С) | Aufbau energy rule (r) For Z = 29 
[Ar] 453019 
(D) | Stability of half filled orbitals (s) | ForZ=7 


[He] [| [4] | 


Hel 111 (111 


0 | Forz=6 


[He]2s*(2p, J"? (2p, J"? 


mg =+ 


Note: M, = magnetic spin quantum number. 


2. Match the column — | with chemicals of that in valence in the process: 
Column - | Column - Il 
(A) | Nelson cell (p) | NaOH 
(B) | Down's process (q) | NaCl (aqueous) 
(C) | Castner's process ( | Cle 
(D) | Castner's kellner process (s) | Hz 
(t) | NaCl (molten) 


Space for rough work 
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SECTION- C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit ХХ. иж 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question (0)09(0)00) 
numbers in the ORS have to be darkened. For example, if the correct answers to question (030000) 
numbers Х, Ү, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 
bubbles will look like the as shown (99) 
(000000) 
OOO® 
ОООО 
(202000) 
Св) (8) (8) (8) 
(2960) 
1. The equivalent weight for underline molecule in the following reaction is М/п (M = molar mass of P4). 
Find n. 
P, ——o PH, +H,PO; 
2. Number of Si — О — Si bond in [Si;Os] ? is/are. 
3. The number of compounds / species in which underlined atoms are єр” hybridized will be. 


CO,, BO; BO? , H,BO,, BF,, HCHO, CH, COOH, CO, CH,. C (graphite), C(diamond) 


In an experiment one mole of Na2COs.10H;O was heated to a temperature by which it got converted 
into МагСОзхН:О. Water vapour obtained in this process were used to convert CuSO; into 
СибО..5Н:О. If 0.6 moles of CuSO, was hydrated, value of х is. 


At 300 К and one atmospheric presure 2 L of N2O, (g) was heated to 600 К at constant presure. 50 96 
of N20; (9) got dissociated according to the reaction: 


М,О, СБ ГА (9) T 20, (g) 
Final volume of the mixture in litres is. 
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Mathematics PART - Ill 
SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 
which ONLY ONE is correct 


If, созба + sina + k(sin2a)? = 1, Y a € (o z) , then k is 


(A) (B) 


wl] A|% 
o|— A/a 


(C) (D) 


In a AABC, if ZA = 30? and BC = 2 + 45 , then the distance of the vertex A from the orthocentre of 
the triangle is 


(A) 1 (В) V3(2+ 5) 
3-1 1 

ei (0) 5. 
242 2 

The remainder when (27)? is divided by 12 is 

(A) 3 (B) 7 

(C) 9 (D) 11. 

If ina AABC, tanA + tanB + tanC > 0, then the triangle is 

(A) Acute-angled (B) obtuse-angled 

(С) right-angled (D) none of these. 
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5. In a AABC, if cosA + cosB + cosC = L, then, Н is equal to 
3 4 
A) — B) - 
(A) 2 (В) > 
2 3 
C) = D) =. 
(C) 3 (D) 2 
6. In a AABC, if (a + b + c)(b + с-а) = Abc, then 
(А) X4«0 (B) 4»6 
(C) O<A<4 (D) А> 4. 


Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


yo Which of following functions have the maximum value unity? 
6( 1 . 1 

A) sin^x — cos?x B НЕ 

(А) (В) 515 Б 

(С) cos®x + sin®x (D) cos*x + 5їп°х. 
8. If, sind +cos6 = É then a value of tanz satisfies which of the following equations? 

(A) 22-х-1-0 (В) x*-2x-3=0 

(С) 2x°-5x-3=0 (D) 2x°-7x° + 2х + 3 = 0. 
9. The sides of a AABC satisfy the equation 2a? + 4b? + с? = 4ab + 2ac, then. 

(A) the triangle is isosceles (B) the triangle is obtuse 

а (7 1 
С) В-сов” | — D) А-сов '|— 
(с) В (0) (x) 
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Paragraph Type 


This section contains 2 paragraphs. Based upon one of paragraphs 2 multiple choice questions and based 
on the other paragraph 3 multiple choice questions have to be answered. Each of these questions has four 
choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 to 11 
Read the following write up carefully and answer the following questions: 
Let a, denote the number of all n-digit positive integers formed by the digits 0, 1 or both such that no 


consecutive digits in them are 0. Let b, = the number of such n-digit integers ending with digit 1 and c, = the 
number of such n-digit integers ending with digit 0. 


10. The value of bs is 
(A) 7 (B) 8 
(C) 9 (D) 11. 
11. Which of the following is correct? 
(A) ау = Aig + 815 (B) 817 * 816 + 815 
(С) ат» Dig + Cig (D) аз = C17 + Cig. 


Paragraph for Question Nos. 12 to 14 


Read the following write up carefully and answer the following questions: 
a-b с 
= с 
a+b 2 


Let a, b, c are the sides opposite to angles А, В, С respectively іп a AABC and tan( ^28) 


5 = 2 = 2 „If a = 6, b = Запа cos(A - B) = 4 
sinA sinB sinC 5 


12. Angle C is equal to 


T T 
(A) 4 (B) 5 
Зл 2x 
(C) zu (D) A 
13. Area of the triangle is equal to 
(A) 8 (B) 
(C) 10 (D) 11. 
14. Value of sinA is equal to 
1 2 
A) — B) -- 
(A) JE (B) “5 
1 1 
С) -- D -- 
(С) 26 (D) 5 
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SECTION - B 
(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given 
in two columns which have to be matched. Statements (A, B, C, D) in column 
| have to be matched with statements (p, q, r, s, t) in column ЇЇ. The answers 
to these questions have to be appropriately bubbled as illustrated in the 
following example. 


о о ш > 


If the correct match are A-p, A-s, B-q, B-r, C-p, C-q and D-s, then the correctly 
bubbled 4 x 4 matrix should be as follows: 


1. Match the following Column-l with Column-ll 


Column - | Column - Il 


(A) The total number of selections of atleast one of the fruits | (p) Greater than 50 
which can be made from 3 bananas, 4 apples, and 2 
oranges is 


(B) |f 7 points out of 12 are in the same straight line, then the | (q) Greater than 100 
number of triangles formed is 


(C) The number of ways of selecting 10 balls from unlimited | (r) ^ Greater than 150 
number of red, black, white and green balls is 


(D) The total number of proper divisors of 38808 is (s) Greater than 200 


(t) Greater than 300 


2. Match the following Column-l with Column-ll 
Column – | Column - Il 
| i | 
(A) If, cosA = SP then AABC is сэн 
2sinC 
+ i obtuse angle 
B) HW cosA+2cosC _ sinB hen ХАВ maybe (q) g 
cosA+2cosB_ sinC 
r right angle 
(c) и, 2C0SA , cosB 2060 а үслдь (r) right ang 
a b С Ос са 
a?-b? sin(A-B) (s) acute angle 


, then AABC may be 
аға” sin(A+B) А 


(0 equilateral 
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SECTION - C 


Integer Answer Type 


This section contains 5 questions. The answer to each of the questions is a single-digit XOU лж 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question OOO® 
EL. e M ak ere И 6, 0, 9 and 2, respectively, then the correct darkening of AOOO 
ubbles will look like the as shown ӨТӨӨӨ 
(GGG 

OOO® 

ОООО, 

(20000) 

(00068) 

ОООО, 


р 
Let ai, аг, аз, ... аі be on arithmetic progression with a; = 3 and Sp - Уа, 1<р<100. Ғог алу 
i=1 


integer n with 1 < n x 20, let m = 5n. If Sm does not depend on n, then ас is 


Sh 


A pack contains n cards numbered from 1 to n. Two consecutive cards are removed from the pack 
and the sum of the numbers on the remaining cards is 1224. If the smaller of the numbers on the 
removed cards is k. Then k — 20 = 


If z is any complex number satisfying |z — 3 — 21| < 2, then the minimum value of |2z — 6 + БІ is 


If a, b, c are integers, not all simultaneously equal апа œ is cube root of unity (о = 1), then minimum 
value of |a + bo + cw is 


Consider a triangle ABC and let a, b, and c denote the lengths of the sides opposite the vertices A, B 
and C respectively. Suppose a = 6, b = 10 and the area of the triangle is 1543 , if ZACB is obtuse 
and if r denotes the radius of the incircle of the triangle, then г is equal to 
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FIIT] EE | EE (Advanced), 2016 
PART TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
* You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10) contains 10 multiple choice questions which һауе one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries «3 marks for correct answer. There is no negative 
marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107° 

Planck's constant h - 6.625 x 107718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -| 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE or MORE are correct. 


1. 


In the circuit shown, the current 40 120 
(А) 1-83А 
(В) 1=7А 
(C) = 3.5 А 
| 
5 
28V 
Three capacitors are connected with the source of electromotive force --- 
E as shown in the figure. Heat Loss is 2C 2C 20 
(А) Toe (B) ӛсе” к 
(С) ЗСЕ? (D) 2СЕ? m 
The adjacent figure shows charged spherical shells A, B and C having C 
charge densities c,-c, o and radii a, b, c respectively. If Мд-Ү, then c A 
equal to (assuming a = 10 cm, b=20 cm,) 
(A) 30 cm (B) 50 cm v o 
(C) 25 cm (D) 35 cm / NO 
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4. In the circuit shown, when the switch is closed, the capacitor charges 
with a time constant 


(A) RC (B) 2RC 
2RC 8RC 
C) — D 2“ 
(C) 3 (D) 3 
5. The capacitor 2C is charged to potential E, while the capacitor C 


is uncharged at t = 0. At this instant, the switch S is closed. 


(A) Charge on the capacitor C is =CE, in steady state 
(B) Charge on the capacitor 2C is 3C in steady state 
(C) Charge on the capacitor C is сс, іп steady state 


(D) Charge on the capacitor 2C is ЭСЕ, іп steady state 


6. A particle mass m charge q is moving on a circular path on 
the surface of a frictionless table with speed у, where а 
magnetic field B, exists uniformly over the whole region. It is 
attached by a string which passes through a hole in the 
table їо a spring as shown. The spring is stretched by Xo. If 
now the magnetic field is increased slowly to 2Bo, 

(A) The extension in the spring will increase 

(B) The speed of the particle will increase 

(C) The speed of the particle will decrease 

(D) The kinetic energy of the particle will decrease 
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Given C, = 2uF; С» = 4uF, C3=8uF. Ci, Co, Сз are initially uncharged. 

Initially all the keys are open. Then 

(А) In steady state, after closing Кі alone the charge in capacitor C; is zero. 

(B) In steady state, after closing k; alone the charge in capacitor С» and С» 
are 8uC and 4uC. 

(С) In steady state, after closing К; alone the current drawn from the cell is 
2A. 

(D) In steady state, after closing К; and kz the current drawn from the cell is 
1A. 


A proton is fired form origin with velocity V=V,j+V ok in a uniform magnetic field B = Bjj. 
In the subsequent motion of the proton 

(A) its z coordinate can never be negative 

(B) its x coordinate can never be positive 

(C) its x and z coordinates cannot be zero at the same time 

(D) its y coordinate will be proportional to its time of flight. 


A plane surface of area S is inclined at an angle 0 with a uniform field E as 


shown in the figure. Find the magnitude of flux of E over S. E 
(A) ES cos 0 (B) ES sin 0 
(C) - ES cos 0 (D) - ES sin 8 0 


The magnetic field intensity inside a long solenoid is 1 T. If the current per turn of the winding is 1 A, 
Find the number of turns in one meter. 


(A) -1-107 (B) -1-106 


1 
С) —.108 D) —.107 
(C) 25 (D) 8 
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SECTION- C 
Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit Xo AW 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question Q (@ (0) (9) 
numbers in the ORS have to be darkened. For example, if the correct answers to question O0) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of AOOO 
bubbles will look like the as shown AAG) 
(GGG 
OOO® 
ОООО 
(20000) 
OOO® 
ОООО, 
1. А charged particle is projected іп a magnetic field Š = (xi+4j)1 0? T. The acceleration of the particle 
is found to bea a= ($i -2j mis? . Find the value of x. 
2. For the circuit arrangement shown in the figure, find the potential 60 Q 
difference (іп V) across Cz in the steady state condition. wa 
200 
aia ea aay, C2 = 10yF 
| оос 
12V 


A steady current I goes through a wire loop PQR having shape of a right angle triangle with 
РО- 3x, PR= 4x апа QR- 5х. If the magnitude of the magnetic moment is К(1х?). Find the value of k. 


In a moving coil galvanometer, torque on the coil can be expressed as ti, where i is current 
through the wire. The rectangular coil of the galvanometer having number of turns N, area A and 


moment of inertia I is placed in magnetic field B. The torsion constant of spring in the galvanometer is 
C and charge Q is passed through the coil almost instantaneously. If the maximum angle through 


KNABQ 
JACI 


which coil deflected is . (Ignore the damping in mechanical oscillations). 
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There are two infinitely long & broad sheets, one is lying 
on xz plane and another one is lying on yz plane. In both the 
sheets, current is moving in positive z direction having 
linear density (current per unit perpendicular length) equal to y 


5 eP (1,1,0) 
>£ x10” Ampere/meter. Find the magnitude of magnetic field 
T 


---8 


(in Tesla) at point P shown іп the figure. 


The potential difference Vs — V4 for the circuit shown in the 1V в 1V 1V V 
figure is V. Then find the value of k. | | | | | | | | | 


A steady current I = 10 A goes through a wire loop PQRS. Q 
Part РОН is semi-circle of radius r = 1 m. RS = SP and 
ZRSP = 90°. Find the magnetic field at O in 10%Т to the 
nearest integer. 
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The axle of a circular wheel of radius R is held horizontally by two — БЕНТЕКЕТЕС 
identical strings of equal lengths magnetic by a distance D. The + 
tension in each string is To. The rim of the wheel carries a total 
charge + Q distributed uniformly on it. The wheel is vertical and is 
kept in a uniform vertical magnetic field B. It is now rotated at an 
angular speed o. If the string break at a tension of ЗТ, / 2, If the 


maximum possible value of о at which the wheel can be rotated 


without breaking a string is we Then find the value of K. 


2B i 
Calculate the ratio of magnitude of current in 20 
ЗО. resistance is to magnitude of current in 10 20 | 4| Vig 
40 resistance pe = : 
1V 10 » 


When a voltmeter, as shown in n the figure is connected across a 
20 resistance, it reads 5 volts. Find the internal resistance of the 20 V 
voltmeter (in ohm). 
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Chemistry PART - Il 


SECTION – A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE or MORE are correct. 


1. 


Select the correct statement(s), among the following given statements 

(А) СН:СНСНА will react more readily than (CH3)2CHI for SN? reactions 

(B) CH3CH2CH5:CI will react more readily than CHsCH2CH2Br for SN? reactions 

(C) СН:СН:СН:СНьВг will react more readily than (CH3)3C — CH;Br for SN? reactions 
(D) СНз — О — СН; - Br will react more readily than МО» — CgH; — CHBr for SN? reaction 


Consider following reaction 


This: 

(A) is a crossed Cannizzaro reaction. 

(B) is intramolecular Cannizzaro reaction. 

(С) causes substitution of H by ОН in опе-СНО group and is thus oxidised while second 


-СНО undergoes an addition of Н and is thus reduced to alcohol. 


(D) resembles aldol type condensation reaction. 


Lucas test is used to make distinction between 1°, 2° and 3° alcohols: 
ROH--HCl(conc)]— * "2 , ВСІ] -ң0 
(White turbidity) 

This show that 

(A) ROH behaves as a base 

(B) Greater the value of pK,(alcohol), greater the reactivity with conc. НСІ 8 thus sooner the 
formation of white turbidity 

(C) Alcohol which reacts fastest with Na metal, will give turbidity at fastest rate 

(D) Alcohol which gives red colour during victor mayor test will give turbidity at slower rate in Lucas 
test than those giving blue or white colour during victor mayor test 
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4. Reducing agent(s) which can be used to carry out following conversion is/are 
O O OH 


ШЕ Re ducing agent E 
OR OH 


(A) NaBH, (B) LiAIH, 
(С) Нум (D) B2He/THF 


5. Which of the following statement(s) about D(+) glucose is/are true? 
(A) Naturally occurring glucose is dextrorotatory (B) It reduces ammoniacal AgNO; solution 
(C) On polymerisation it forms galactose (D) It forms cyanohydrin on reaction with HCN 


6. Which of the following statements is/are correct? 
(А) In 5,2 mechanism, the rate determining step involves two species 
(B) Тһе 5,2 mechanism involves the formation of intermediate carbocation 
(С) The 5,2 mechanism is accompanied with Walden inversion 
(D) Тһе 5,2 mechanisms may involve intramolecular rearrangement 


7. Which of the following statements are true about the major product (X) in the reaction? 
CH; 


СОМН: NaOCl 


(X) 


H 
(A) (X) is a cyclic amide 
(B) (X) has an asymmetric centre 
(C) (X) is a primary amine 
(D) (X) can also be obtained by treatment of NH; with CeH&CH(CH3)Br 
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8. In a reaction sequence 


Ө 


His Hye (С), 


(B) 
B is 

(D) Ж 
Cis 


С 


cold dil. KMnO 4 ХА) 


(A) Б 
Ais ‘No 
О 
АЗ ОН 
i OH 


O 
9. When phenol is reacted with CHCI; and NaOH followed by acidification, salicylaldehyde is obtained. 
Which of the following species is/are involved in the above mentioned reaction as intermediates? 
(А gg 8 О 
СНО!, ГА 
CClo 
© 
(С) ОН (О) О 
CHCl, H 
Te 
OH 
10. Which of the following statement (s) is/are correct? 


(A) The solubility of n — alcohol in water decreases with an increase in molecular weight 

(B) The solubility of n — alcohol in water increases with an increase in molecule weight 

(C) The reactive proportion of the hydrocarbon part in alcohols increases with increasing molecular 
weight which permits enhanced hydrogen bonding with water 


(D) The reactive proportion of the hydrocarbon part in alcohols decreases with increasing molecular 
weight which reduces hydrogen bonding with water 


Space for rough work 
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SECTION – C 


Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit ie ГУ 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question (о) (@ (0) (9) 
numbers in the ORS have to be darkened. For example, if the correct answers to question OO) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 
bubbles will look like the as shown AOA) 
(GGG 
OOO® 
ОООО 
(20000) 
OOO® 
ОООО, 
1. How many molecules of CH3MgX are consumed іп the reaction with one molecule of the following, in 
dry ether? 
О 
О 
NS 
О 
2. How many products will be formed in the following reaction? 
Me Et 
HBr/acetone Products 
Et Me 
3. Amongst the following the total number of compounds soluble in aqueous NaOH is 
CH3 
Л 


NO COOH ОСН,СН, OH OH COOH 
N 
нұс” “СН, 


Space for rough work 
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O 


/ \ ; 
H4C—C-—CH (i)CHaMgBr : Ht , 
se T Che (ii) HgO/HT (P) (Q) 
CH3 


How many hyperconjugating structures of “Q” are possible? 


T ТЫ; 
Онд Q-- 
CH3CHg 
How many a. - H to carbonyl groups are there in the product “P”? 


How many of the following acids easily undergo decarboxylation on heating? 
О 


СООН О 
„СООН Н,С--СООН /CH2—COOH Ї 


T Н.С H4C—C—CH,—COOH 
“““соон  Н,С-СО0Н ° ~CH,—COOH ? ? 


Space for rough work 
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7. How many of the following compounds are less reactive than 
O 
| 
H3C—C—CHs—Cl 
towards SN? reaction: 
O H3C CH 
тө ы Ж” 
НзС CH»—Cl ;H3C—CHs—Cl ; ,CH-CI : НС CH»—Cl 
H3C 


8. How many of the following compounds give positive haloform test? 
OH О С! С! 
КО ee ОН» pm ; P ЖӘ 
О О О 


9. How many of the following give positive carbyl amine test? 
NH, HN—CH, NH, 


„СНз 
NS 


10. How many of the following acid liberate CO; from NaHCO; solution? 
SO3H COOH OH OH 
о.о. OO" 
NO; 


Space for rough work 
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Mathematics PART - Ill 


SECTION – A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE or MORE are correct. 


Which of the following pair of function is identical? 


2 1-х? 

(A) f(x) = cos(2 tan x); g(x) = | 
__2х_, Le -i 

(B) 1 сетті (x) = sin(2 cot х) 


(C) f(x) = tanx + cot x ; g(x) = 2 cosec 2x 
(D) f(x) А gine g(x) 5 Шы 

(where {.}, [.] denotes fractional рап function and greatest integer function) 
Let f(x) = (x— 1)'(x - 2)"; n EN f(x) is 


(A) local minima at x = 2; ifn is even (B) local minima at x = 1; ifn is odd 
(C) local maxima at x = 1 if n is odd (D) local minima at x = 1 if n is even. 


f(x) = 2х? — 3(a + 1)X€ + бах — 12 has local maximum at х; and local minimum at х and if 
2X, = Xo then value of a is 


(А) 1 B 5 

(C) -1 (D) 2. 

Which of the following functions has/have removable discontinuity at x = 1 
(A) 19-15 (В) го) = 

(C) f(x) M (D) f(x)- молу 


Space for rough work 
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х|-1 
5. f(x) = i : for f (о, 3 > ; where [.] represents G.I.F. and {.} > fractional part of x 
Xi + 
A) f(x) is injective discontinuous function 
B) f(x) is surjective non differentiable function 


C min( lim f (x), lim 12) -10) 
x21 xo 
D) max (x values of point of discontinuity) = f(1) 
X 2x 
6. o-z) , then 
24x 
(A) lim f (x) --4 (В) іт Қх)-2 
ET. : E 
(C) lim f(x) =e (D) lim (х) = - 
7. If y = 10" and 19 _40*-1, then Ais 
y dx 
(A) In 10 (B) (In 10) 
one (D) (log, e^. 
8. For function f(x) = ШЫ; which of the following statement аге correct 
X 
(A) f(x) has horizontal tangent at x = e (B) f(x) cuts the x axis only one point 
(C) f(x) is many one function (D) f(x) has one vertical tangent. 
9. If F(x)= 21 (4° - 2F'(t) jat then F'(4) equals to 
32 64 
A) — B — 
(A) 9 (B) 9 
F(8) 11 
С) —— D) —f(8 
(0 28 үз) 28 (8) 


Space for rough work 
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х+—; х<0 
10. — f(x)= Р 
2х--; x>0 
3 
: | ж greatest integer function 
lim [f(x ДЕ0 (В) limf (x) does not exist 
f(x 
(C) lim f(x) exist (D) im 209) does not exist. 
х->0 х->0 Х 
SECTION- C 


Integer Answer Type 


This section contains 10 questions. The answer to each of the questions is a single-digit А С Ww 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question O@OO® 
numbers in the ORS have to be darkened. For example, if the correct answers to question (т) (т) (т) (т) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of OOOO 
bubbles will look like the as shown 
(9999 
(GGG 
ӨӨӨӨ 
ОООО 
(20000) 
OOO® 
ОООО, 
81 | . v2 
1 If x° + у = 1 and maximum value of x + y is m then value of A is 
2. {x | Ін 3 -f(x)V x eR then the period of f(x) is 
3. Number of points where the function f(x) = max (| tanx |, cos |x|) is non differentiable in the interval (— 
л) is 
4. Tangent of acute angle between the curves у = |x’ — 1| and y = |x? — 3| at their point of intersection is 
ыг 


—— then valueofkis 0 


Space for rough work 
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10. 


| cos^ x dx 


1 d 
z= 5(1+cot x) +c then AB is equal to 


біп? x (sin? X + cos? х) 
т . 2 А 
[ (соѕрх - sinqx)' dx is equal to mz then value of m 
-7 


1 1 1 


If S, =— + H Е 
2n J4n?-1 4402-4 үп +211 


is n €N then lim S, is = then Nis 
noo n 


1 
[sir? xcos? xdx is equal 
A 


The lateral edge of a regular hexagonal pyramid is 1 cm if the volume is maximum then the height 


must be M. find the value of M 


43 


2 2 
If F"(x) = f(x) and g(x) = #(х) and F(x) 448) | 44 and given F(5) = 5 then F(10) is equal to 


Space for rough work 
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т 
5 
5 | ЇЇ) EE JEE(Advanced)-2016 
Ф 
© 
5 ANSWERS, HINTS & SOLUTIONS 
E PART TEST-III 
8 (Paper - 1) 
S 
E 
o 
E Q. No. PHYSICS CHEMISTRY MATHEMATICS 
ша 1 B,C A,C A, B, C, D 
ER 
ш 
5% > |B В,С A,C,D 
868 А A, B,D B,D 
за 3. 
Еш B B, C, D B, D 
= Ш 4. 3 3 4 
s5 5 |AB A, B, D A, B, D 
PE ёс |8208 дэн ка 
о Ф 
56 A,C B,C, D B,C 
ар B 
og 
F в 18,0 с,р А,В,С. 
о. О 
84 оу |B A,B A, D 
Ex Á 
RE 
RE 10. [A A,D A,B 
Эр 3 3 3 
с 
98 1. 
[n + 
ош a8 4 3 
Эш 
oe 6 4 4 
әш 3. 
о ж" 
58 PEN 9 7 
с 
o 
2 5 |4 3 2 
о 
£ & үй ? 2 
E: 
z “НЫ 4 6 
5 
ш 
E 50 6 0 
8 3 3 1 
E 9. 
ш 
5 19. |? 3 3 
[ra 
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Physics PART - | 


SECTION – A 


1. B,C 40 120 


Equivalent circuit is Pan 


28 V 
2. B 


Loss of energy s CE" 


3. A 
Ул-Ус 
c=at+b 
4. B 
V V -- 
Current through Battery, I = — + -— e 285 
R 2R 
5. A,B 


Final common potential across the capacitors is =< = =E, after a long time. 


6. A,C,D 
F, = а(7 х 8) and apply Newton’s second law of motion. 


7. A,C 
As four resistance forms a balanced Wheatstone bridge so potential difference across capacitor C, is 
zero. 
Charge on С: = 0 
Charge on С: = 4x10? x 8 = 32 uC 
Charge оп Сз = 8x10 $ x 4 = 32 uC 
i2 12/6-2A 
When Кг is closed. 
Potential difference across Сг= 4V 
So change on it is 4x10 ? x 4 = 16uC 
Potential difference across Сз = 8V 
So change on it is 8x10 °x8 = 64 uC 


i = 12/6 = 2А 
8 B,D 
F, = (у xB) 
9. B 
ф-Е.А 
10. А 
В = uoni 
B 1 йын | 
m= -----:10” turns /m ---»В-цолі 
ші 4лх107х1 4л 
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SECTION - C 
3 


Acceleration and magnetic field are perpendicular to each other thus Ва-0 


6 
Current through ЗОО is ES and apply loop rule then charge on the capacitor C» is 60UC. 
6 


M = IA 
2 
[тї = NAB[iat 
Io -NABQ | . —»—;;»" ce (i) 
1 1 Ч 
21% = 2 СӨгах Sd (ii) 
From equation (i) and (ii) 
ME NABQ 
max «ІСІ 
4 
B = uojV2 
net 2 
8 


Apply KVL & symmetry charge on the capacitor 1 UF is zero. 
7 


Во = 2. Ho | sin 45° | = 7.14 x 10°T 
4r 4n Г 
V2 
1 
Ron 2nr 2 T 
B| —Q—zarnr^ = —— 
о 2n nR? 2 
Тр 
о = 05 
QR‘B 
3 20 
According to Kirchoff's current rule. Current passing in- 29 ra 1V jo 


through A towards left = current passing through B ap Ea dem 
1 


toward right. d 20 
1V Ч 
E ay ЯЭ m 
B зо 


1V 1V 
2 20 i БА 30 
Potential difference across 3Q resistance is 20V — 5V = 15V 
= Current through ЗО resistance = 5 Ampere. 
5 Volt = (5 – i)r = 2i | 
> r=20 г 5-і 
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Chemistry PART - Il 
ЅЕСТІОМ – А 


4. NaBH, does not reduce ester. 


5. Galactose is empimer of D-(+)-glucose. It is monomer. 


7. СН» СН» СН» 
H H (xX) H 
8. 
dil. KMnO, OH һо, No = M 
OH аннан condensation 
(A) (B) ч 
9. CHCI, —* CCI, -- H,O 


CCl, —— : CCI, 4- CI 


on дн °C Cl ON. е 24 
2 
Ф ФӘ 
CHO CHCl, 
оңу eq) 
(A) 


(С) cannot exist in presence of ОН”. 


SECTION- C 
1. One with keto and two with ester group (lactone). 


2. All are stereoisomers. 


COOH COOH OH 
MN OO © О are soluble in alkalies. 
ANS 
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= + 
97 B MgBr 
CH3MgB 
НзС--0--ОН, / ЖК cies H4C—C—CH5 —H ^ H4C—6-—CH—CHs 
| hindered carbon | | | 
CH3 CH3CH3 CH3 


Pinacol-Pinacolone rearrangement reaction. 
The migratory aptitude is H > Ar > R. 


үй ТЕ О 
. phenyl shift shift | l 
а с қа аа a (s ons 


онон, СН, 
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Mathematics PART - Ill 


SECTION- A 


2. f(x) = (x- 1) (x- 2)"; n e N 
f(x) = 4(х – 1)? [x= 2)" + (x- 1)! n(x- 2)" 
= (x- 1) (x- 2)" ' [(n + 4)x- (n + 8)] 
If n is odd then f'(x) > 0 and if x « 1 and sufficiently close to 1 
f'(x) < 0 if x 1 and sufficiently close to 1 
“. X= 1 is point of local maxima 
Similarly if n is even then x = 1 is a point of local minima further if n is even then f'(x) « 0 for 
x < 2 and sufficiently close to 2 and f'(x) > 0 for x > 2 and sufficiently close to 2 = x = 2 local minima. 


3. f(x) = 2x°- З(а + 1)х2 + бах— 12 
= 6p - (а + 1)х+ а} = 0 
– 1) (х–а)} = 0 


Рқа) = 12а – ба – 6 = 6a - 6 
ға < 1 then х= a is а local max 
2а= 1 а = t 

2 


ға > 1 then x= ais a local minima a = 2. 


0<х<1 
х-1 
2 
5 f(x)=) = 1<х<2 
x 
T pium 
x-1 2 
x І Inx 
T. 1-Inx 
8. f'(x) 2 —X - 
( ) x? x? 


for horizontal tangent In x 2 1 = х = 1 
if cut the x axis 
ша 0->х-1 
Х 
Р(х) is +ve x e (0, e) and f'(x) is —ve if x «(0, оо) 
f(x) is not monotonic 
for vertical tangent (х) = © 
1-Inx x? 
= 00 
x? 1-іпх 
=> X= 0 which is not in domain. 


9. Е'(х) = Aue - 2F (t)}dt + = (а -2F'(x)) put x= 4 


Е'(4)=0+ DER 6)-2Е(4)| 
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32 
ғ(4)- 2 
(9-3 
for option D 
1 ruo 5 1 [4t : 
(09-51, | 42-Р өн 2F Ш 
3 3 
F(8) = ҺЕ 2F(8)- ^^ ана) 
8 3 
32| 28 
20 
33| 3 
(A) lim к-Д-о іт |2х+—|=0 lim [f (x) ] = 0 
(В) lim («Шыр іт СЭР. - £(0) = f(0*) 
x» 2) 2? x0" 353 
(C) lim f(x) does not exist so lim f(x) no exist 
2 2+3 
(D) lim -0; lim =0 
x20 X x20* Х 
li ШІ 
х-0 X Ё 


SECTION- C 


х= соѕ ду = ѕіп Ө 
х y = SinO + со50 


fili) 
пону) (х2) 
= Gert) er[x-2)-o 


(x +3) = -f (x) 


25 поез) (+2) =) 
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3. Function is not differentiable in (—л, 


т) at points Hd and HE 
4 4 2 2 


т/2 T 


1-л/4 0 


у-іх-1| and y = |2 - 3| 


Ё fe cos* x dx _ cos* x dx 


| | 3/5 : 3/5 
sin? x(sin x cos? x) sin? x (1- cot? x) 


1 2 
- | х)5+с. 
5! cot® y с 


1r dt 
= al 155 
6. Г (cospx - вїпах) dx = J, (cos? px + sin? ах - 2singxcospx kx 


огч 1+соѕ2рх 1-с0520х 
ej 2 + 5 ps 


9. Volume = = (area of base x height) 


25 УЗ 42 x6xh 
3| 4 


a-41-h* 
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v'«0ath-—— 
43 
һ- 


here g(x) = f'(x) 


кө-(@щЩ)-(@ + 


= F(x) is a constant function. 
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FIIT] EE | EE (Advanced), 2016 
PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 16) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (А), (В), (C), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate шиишишиШ ши ЕШШ 
| | 2 ЇЇ 4) 


| вготөнно. — ТЭГ 


FIITJEE Students From All Programs have bagged 33 in Тор 100, 77 in Тор 200 and 205 in Тор 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
СІ-17, Ar=18, K =19, Са-20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


A prism is made of wire mesh with each side having equal 
resistance R. A battery of 6 V and zero resistance is connected 
across E and F as shown in the figure. The current in the branch 


AD, if R is equal to 50 is 
(A) 0.6A (B) 0.8A 
(C) 0.4 A (D)2A 


Referring to the shown circuit, the current will be minimum in 
(A)a 

(B) b 

(С) с 

(0) same іп all the branches 


If along a uniform rod of length £ carrying current |, the voltage 


V changes with position x along the length of the rod such that 
dV/dx = — k, where k is a positive number, then the resistance 
of the rod is 


(A) к//21 (В) кел 
(С) Кё (D) k/l 
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4. The equivalent capacitance of the shown infinite А © с c с 
network across А and В, if each capacitor hasa  * | | 


| | 42221 
capacitance of С, is с Ї Ї 
(4) ы 

1201 


| | 
----о 
11 


4 в с с с 
каш a ae ee 
(B) Е “р с с с с 
4 
(С) (EXE (D) None of these 
5. In the shown network, charge on 2uf capacitor in steady state would be 
(A) 10 pC (B) 20 uC 
(C) 40/3 uC (D) 40 uC 
6 A uniform and constant magnetic field exists in a region y 
as under 


^ b 
B,i for - 
о Y?5 


^ b 
-B,i for y «-— 
о у 2 


zero for -25у52 


2 


Then the current that must be passing thru the area 
enclosed by PQRS shown 


(A) = (Ck) (B) кй 
2B,b, ; 2B,b /- 
(c) 240) шини 
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A uniform ring of mass m with uniformly distributed charge q along its ө B 
circumference of radius R is translating with speed vo perpendicular 
to a uniform magnetic field as shown. The acceleration of the ring is --9 Ус 
(Assuming gravity free space) 
(A) 2 ауоВ/т (B) 0 
(C) ауоВ/т (D) (ауоВ)/2т 
In the given figure, what is the magnitude of field induction at point O? 
(A) ші (В) Mol , Hol 

Алї 4r  2mr 

I I I I 

(p) Hoy Hoe (Dy е = Bom 

4r  4nr 4r 4л 


A parallel plate capacitor is connected across a source of constant potential difference. When a 
dielectric plate is introduced between the two plates, then 

(A) Potential difference between two plates increases 

(B) Potential difference between two plates decreases 

(C) Potential difference between two plates remains same 

(D) Charge on the plates decreases 


For what value of R will the current in galvanometer 50 
be zero ? МАЛЛА 


> 
N 
e 
Иш 
| 
WWW 
2 
| 
m 


19V 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 11 to 12 
In а region, charge density is 
р = po біп for 0<х<1 


= zero for all other values of x 


The charge density is independent of value of y and z and it extends from - о < y < о 
and — œ< Z < о. 


11. The electric field at (L/2, L/2, 0) is 


П ^ T 3 
A =| B —i 
(А) 92 (В) Po 55 
C EK D) zero 
(C) рь Tc (D) 
12. Equipotential surface will be 
(A) Planes parallel to x-y plane (B) Planes parallel to y-z plane 
(C) Planes parallel to x-z plane (D) None of these 
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Paragraph for Question Nos. 13 to 14 


A graph of the x-component of the electric field as a function E,(N/c) 
of x in a region of space is shown in the figure. The y and z- 20-1- 
components of the electric field are zero in this region. The 
electric potential at the origin is zero. 


(m) 
-20-1- 
13. The electric potential at x = 2m is : 
(A) 10V (B) 20V 
(C) 30 V (D) 40 V 
14. The greatest positive value of electric potential for points of the x-axis for which 0 x x x 6m is: 
(A) 10V (B) 20V 
(C) 30 V (D) 40 V 


Paragraph for Question Nos. 15 to 16 


For the electrical circuit shown in the figure: Р 19 Q? 20 R 
MW | AWW 
Answers the following questions: Em "ros ERU 
Y X үү 

15. The current in branch PQ is 

(A) zero (B) 1A 

(C) 2A (D) 3A 
16. The current in branch QR is 

(A) zero (B) 1A 

(С) 2A (D) =A 
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This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Read the following statements and match the following and write the correct pairs. 


Three wires are carrying same constant current in different 
directions. Four loops enclosing the wires in different manners 


are shown. The direction of d is shown in the figure. 


List - | 
(P) | Along closed loop — 1 (1) фВа/ =н 
(О) | Along closed loop — 2 (2) фВ.а/ =i 
(R) | Along closed loop – 3 (3) фВа? = aui 
(S) | Along closed loop — 4 (4) $8 dé = Зі. 
Codes: 

P Q R 5 
(А) 2 1 2 1 
(В) 1 4 2 3 
(09-4 020240 79 
(0) 2 3 4 1 
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18. Read the following and write the correct pairs. а 20 
Initially, the two plates (А апа В) are given charges as 
shown. Find the final charges on the plates after the key k 
is closed. All plates are conducting, parallel and of infinite 
length and breadth. 


A B с D 


List - I List - Il 

(P) | Final charge on plate A (1) | Q/2 

(Q) | Final charge on plate B (2) |Q 

(R) | Final charge on plate C (3) |0 

(S) | Final charge on plate D (4) | 3Q/2 
Codes: 

P Q R 5 

(A) 2 3 1 4 

(B) 1 4 2 3 

(C) 4 3 1 2 

(D) 2 1 4 3 
19. Ratings of bulbs are as follows : 


В; (100w, 200v) ; B; (50w, 200v) ; Вз (100w, 200v) ; B4 (200w, 200v) 


List — I List - Il 
(P) | Current drawn by B, are (1) | Maximum 
(Q) | Intensity of B4 and are B3 (2) | Minimum 
(В) | Intensity of Bi (3) | Same 
(S) | Current drawn by B; (4) | Different 
Codes: 

P Q R S 
(A) 2 1 2 1 
(B) 1 4 1 2 
(C) 4 3 1 2 
(D) 2 3 4 1 
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20. From an infinitely long cylinder of radius R, a 
cylinder of radius R/4 is removed and current 
density in the remaining portion is J as shown in 
the adjoining figure. BC = R/2. Match the entries 
of column | with the entries of column Il. 


List -l 
(P) | Bat Ais 
(Q) | BatBis 
(R) | BatCis 
(S) | BatDis 
Codes: 
P Q R S 
(A) 2 1 2 1 
(В) 1 4 2 3 
(C) 1 1 2 4 
(D) 2 3 4 1 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Which of the following will be most acidic? 


(A) з d (В). On Сн» 
CH; 


1- propoxy butane can be prepared by 

(A) treating 1 — bromopropane with sodium 1 — propoxide 

(B) heating with 3 — pentanol with conc. Н.50, at 473 K. 

(C) treating with 2 — bromopropane with sodium isopropoxide 
(D) heating 1 — propanol with conc. HSO; at 443 К 


Bromination of aniline gives 2, 4, 6 — tribromoaniline where as the nitration of aniline with mixed 
acids gives m — nitroaniline. In this case nitration, the m — derivative is formed because 


© 
(A) In the presence of strong acids the amino group is protonated to -МН, which is m — orienting 


(B) m - nitro aniline is thermodynamically more stable than the ortho and para-isomers 
(C) nitro groups can not enter ortho and para-positions due to steric factor 
(D) the mechanism of bromination and nitration are different 


The major product formed by the reaction of a anisole with tert-butyl alcohol is 
(A) 1- methoxycyclohexa — 1,4 diene (B) 2- methoxycyclohexa -1,3 diene 
(C) 1- methoxycyclohexa — 1,3 diene (D) 3- methoxycyclohexa — 1,4 diene 
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сосн; 
5. OH ——Мё98'_„ргодисї 
The product is 
COOH 
6) 
А В 
(А) (В) an 
О 
COCH,Br 
(C) он (D) Br 
OH 
i i) ШАН, 
: ШЕСІ А 
R-C=N 
(i) СН;МоВг 
ear B 
A and B are 
(A) О О B © о 
pu A and A 
R н 44 g^ “он, g^ Ses B OH 
C CH D "e P 
x R^ "NH, and R^ ^NH  - (0) R—CH, and g^ он, 
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In the reaction sequence 
O 


! i) CH,MgBr 
СН OH ec oou, Еа ВО  inajorpreduet) 
(ii) HO /H* 
X will be 
нас CH H5C6 СНз 
3 “ы 3 5 N 
(A) (B) CH3 
Саны OH 24 
сн; 
Нас CH 
1 : он 
(C) (D) ТЕ? 
CeH, О 3 СНз 
СеН5 
О 
Н 
H3C | --Ч49М80 . Major product; 
Ph 
Which of the following is major product? 
(A) OH (B) О 
22 4. + Ph—NH, 
НС ү H3C H 
Ph 
(С) Май (D) 1 
H4C М 
a Ph 
нес “о 
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C2H5 
9. 
+ NaSCH, > A 
Br 
The compound A is — 
(A) p (B) г” 
SCHs “SCH, 

(C) C2H5 (D) HsC SCH3 


С” 


10. Which of the following amine will show carbylamine reaction? 


(A) |. NH; (В) СН--М-Н 
9 

(C) сњ (D) | NHCHs 
N-CH; © 
© | 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 11 to 12 


Aldehydes without о - hydrogen undergoes Cannizzaro reaction in the presence of conc. Alkali. Two 
molecule undergoes self oxidation and reduction to yield a mixture of alcohol and salt of carboxylic acid. 
Two different aldehydes without a hydrogen undergoes crossed Cannizzaro reaction. The rate of reaction 
is decided by the ease with which H' is transferred. 


11. HCHO +РҺСНО —20% №0Н pig 


P and О are 

(A) HCOOH and PhCOONa (В) HCOONa and PhCOOH 

(С) CHOH and PhCOONa (0) HCOONa апа PhCH;OH 
12. 


nn 
(H4C0),C —C —C —H fone. NaOH. Product(s) 
Choose the correct statements among the following statement: 
O O 


| | 
H3C)gC—C—COONa апа (Н,0):С--С--СН,ОН 
OH ? 
(B) Product is (Нз) 6—6 —C—ONA and reaction in disproportionation reaction 
OH 0 
(С) Product is (НС) 6—66 —ОМа ын is not disproportionation reaction 
OH O 


О 
| 1 | 
(D) Product are (Н3С)С--С--ОН and (H3C)3C —C—CH,0H 


(A) product are ( 
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Paragraph for Question Nos. 13 to 14 


Aliphatic primary amines react with nitrous acid (МаМО» + НСІ) form alcohol as the major product. In 
addition to alcohol, alkenes and alkyl halide are also formed as minor products. Nitrous acid also react 
with secondary and tertiary amine, nature of reaction depends whether amine is aliphatic or aromatic. 


13. The major product obtained in the following reaction will be 


OH 
NaNO» +HCI 


CH,NH, 9556 


UE жг 
OH О 

(С) OH (D) В= 
CH3 

ЕС | 


OH 
14. oe of the following product(s) will be obtained when n-propyl amine is treated with Мамо» and 
p Н,С--СН--СН, (В) HsC—CH=CH, 
он 
(C) еш aC (D) All of these 
Cl 
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Paragraph for Question Nos. 15 to 16 


Read the paragraph carefully and answer the following questions: 

In a polyhydric alcohol, the total numbers of hydroxyl groups are estimated by the following methods: 

(i) A known mass of the acetyl derivative of polyhydric alcohol is taken. It is mixed with an excess volume 
of a standard alkali solution. Both are refluxed. Alkali is used in the hydrolysis of acetyl derivative. The 
unused alkali is measured by carrying out titration with a standard acid solution and total number of 
hydroxyl groups (n) can thus be calculated stoichiometrically. 

A(OH), —“2°°" 5 A(OCOCH, ), —“*-» A(OH), +nCH,COOK 
Polyhydric Acetyl derivative 
alcohol 

(ii) Total number of —OH groups in vicinal position can be calculated by oxidation with periodic acid or 

lead tetra acetate. 


HIO4 » 
lee pr rm or Pb(OCOCH3)4 Soe mem 


15. 0.436 g of acetyl derivative of a polyhydric alcohol (molecular mass = 92) require 0.336 g KOH for 
hydrolysis. The total numbers of hydroxyl group(s) in the alcohol are 


(A) 1 (B) 2 
(С) 3 (D) 4 
16. The product formed by the reaction of ethylene glycol and periodic acid (HIO,) is 
(A) acetic acid (B) formic acid 
(C) formaldehyde (D) glyoxal 
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(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the following: 
Column - | Column - Il 
(Substrate reagent) (Major product) 
EY E Оны <=, шахан асаан, 
СоНдОН 
(Q) CH; (2) | СН-СН-СН-СН; 
| CoHsONa 
CH;-C-CH; — 
| СәНБОН 
Cl 
(R) сі (3) | СНз-СН-СН; 
t-BuO KT 
CH, — CH, — CH— CH, зүв? 
(5) Cl (4) С 
| 
CH=CH; = CH=CH, =o CH; 
C,H;OH 


Codes: 

P Q R 5 
(А) 3 4 1 2 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 4 3 2 1 
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Column І 


Column ІІ 


Hell-Volhard-Zelinsky reaction 


Preparation of amines 


Preparation of B—hydroxy ester 


(P) 
(Q) | Reformatsky reaction 
(R) | Claisen condensation reaction 


R 
(S) | Schmidt reaction 


(1) 

(2) 

(3) o—halogenation of carboxylic acid 
(4) | Preparation of B—keto ester 


Codes: 

P Q R S 
(A) 4 1 2 3 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 3 2 4 1 


Match the Column - | with Column - Il: 


Column — | 
(i) BH, 


(P) EE aei (ii) Н.О, /ОН” 


CH3 
(i) Ho(OAc), /HOH 
x Цэ E 1) 22 
СН, 
(В) СІ 


H3C—CH,—CH—CH, — =M , 


(S) Т 


H4C—CH5—CH—CH5 . (6H) coNa , oona 


Codes: 

P Q R 5 
(А) 4 1 2 3 
(B) 3 4 2 1 
(С) 3 2 1 4 
(D) 3 2 4 1 


Column - 11 
(1) CH; — CH2 - CH = CH2 


(2) CH; -CH = СН Ch; 


(3) СНз 
ныс бн СН,--ОН 
(4) ОН 
бек cH, 
m 
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4. Match the following: 
Column – 1 Column - Il 
(P) RCONH, —22“"_,RNH, (1) | Curtius rearrangement 
(Q) НСООН--28-Н-МН, (2) | Lossen rearrangement 
(В) | ВСОС! м SR мн, (3) | Schmidt rearrangement 
(S) 9) (4) | Hoffmann rearrangement 
R С сі Onon у 
OH /д 
Codes: 
P Q R 5 
(А) 4 1 2 3 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 4 3 1 2 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


If X = (8'- 7n —1:n e N} and Y = (49(n – 1) : n e N}, then 
(A) XcY (B ҮсХ 
(C) X=Y (D) none of these. 


xo1 


im sec (пх) is equal to 


T T 
A) - B) - 
(A) 21п2 (8) 2 
С о) — 

212 xin2 ` 

I (x 4-1| = xy then f(m,n)+f(n,m) =0 
(А) only when m =n (B) only when mzn 
(C) only when m 2 - n (D) for all m & n. 


| 2cosx -sinx +A 
COS X t sinx – 2 


ЕЕ 12 


(C) 2.2) (0) E | 


dx = Aln|cos x + ѕіпх — 2] - Bx C then the ordered pair triplet A, В, C is 
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1 1 1 x do x9 
5. I, = [е cos? хах 1, = je” cos? хах l, = [е 2 cos*xdx 1, = [e ?dx then 
0 0 0 0 
(A) lo 514 >l > la (B) < ц< | < 13 
(С) li < 12 < l3 < l4 (0) l > l2 > 1з > l4. 
x 9 
6. f(x) is a differentiable function satisfying the relation f(x) = x^ + [е Ч(х —t)dt, then У f(k) 
0 k=1 
equals 
(A) 1060 (B) 1260 
(C) 960 (D) 1224 
7. ІН =| Bx , then | equals 
sinx EL 
3 
(A) 2 log |sinx «sins -2) +C (B) 2log sin(x- £ sees +C 
(С) 2log|sinx – sinx - z) +С (О) None of these 
8. Consider a function f defined on the set of all non-negative integers such that 
f(0)=1 ,f(1)=Oand f(n)+f(n-1)=n f(n-1)+(n-1)f(n-2)for n > 2. Then f(5) = 
(A) 40 (B) 44 
(C) 45 (D) 60 
f(x)+f 
9. Let f: R > В be a function such that (=) 23 Ы (У) цо)-0 and f'(0) =3, then 


f 
(A) i09 is differentiable in R 
Х 


(B) f(x) is continuous but not differentiable in R 


x) is continuous in R 
(x) is bounded in R 


_ tanx 


10. Let f(x) = гээ then РІНШІ еу is equal, (where [-] denotes greatest integer 


function and {-} fractional part) 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 11 to 12 
Read the following write up carefully and answer the following questions: 


Definite integral of any discontinuous non differentiable function is normally solved by property 
ШО dx = [it (x)dx «p (x) dx ; where c e (a, b) is a point of discontinuity or non differentiability 


11. The value of A = Ї |eosec ^x |dx (where [.] denotes greatest integer function) is equal to 
(A) cosec 1-1 (B) 1 
(C) 1 sin 1 (D) none of these. 

12. The value of B = Ї “| зөс” х х {where [.] denotes greatest integer function} is equal to 
(A) sec 1 (B) 100- sec 1 
(C) 99 - sec 1 (D) none of these. 


Paragraph for Question Nos. 13 to 14 
Read the following write up carefully and answer the following questions: 


If f : (0, о) — (0, oo) satisfy f(x(f(y)) = x? y? (a € R), then 


13. Value of a is 
(A) 4 (B) 2 
(с) 42 (D) 1. 
14. YG, is 
r=1 
(А) n2™" (В) п(п-1)27-2 
(С) n2 + n(n d)2 (D) O. 
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Paragraph for Question Nos. 15 to 16 
Read the following write up carefully and answer the following questions: 


Left hand derivative and right hand derivative of a function f(x) at a point x = a are defined as 
f(a)-f(a-h) | т Қа-һ)-Қа) 


Ғ(а”)- lim and 
h>0- h h>0- h 
ғ(а”)- lim цахлай) = lim цараа!) = lim als, respectively. 
h>07 h h>07 h xoa!  a- 
15. If f is odd, which of the following is left hand derivative of at x = — a 
-h)- -a)-f 
(A) lim f (a-h)- f (a) (B) lim Қһ-а)-Қа) 
h>07 -һ h>0- h 
E -a)-f(-a-h 
(C) lim f (a) « f(a-h) (D) lim f(-a)- f (-a-h) 
h50* -h h>07 - 
16. If f is even which of following is right hand derivative of f' at x = a 
, , i , , ET -һ 
(A) im 1082500 a+h) (в) т 11824 a-h) 
һ-0 һ h—0* h 
кк , a" , нэ e , , 2 h 
(C) lim f'(-a)«f'(-a-h) (D) lint (а)-Ғ(-а-һ) 
h>07 h h>0 -h 


(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Now match the following List-l with List-ll. 


List — I List — 11 
(P) f'(x)N3x^ +6 and y = f(x?) then at x = 1, сэн 1. -2 
Х 
(Q) If f be a differentiable function such that f(xy) = f(x) + f(y) Ухе 2 0 
R, y є R then f(e) + f(1/e) = ; 
(R) If f be a twice differentiable function such that f"(x) = — f(x) and 
Р(х) = g(x) if h(x) = (f(x))? + (g(x) and h(5) = 9 then h(10) =A 3. 9 
find value of 3A 
(S) уа (cot x) + cot алх) х «л then = 4. 27 
Codes: 
Р о R S 
(A) 4 3 2 1 
(B) 1 2 3 4 
(C) 3 2 4 1 
(D) 4 1 3 2 
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Now match the following List-l with List-ll. 
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List - I List - 1 
(P) | Number of points of discontinuity of f(x) = tan? x — sec*x in (0, 1 3 
2n) is 1 
(Q) — Number of points at which f(x) = біп 'х + tan 'x + cot 'х is поп 2 0 
differentiable | 
(R) Number of points of discontinuity of y = [sin x], x е [0, 27) is N 3 2 
then value of |2N| where [.] represents greatest. integer function ` 
(S) Number of points where у = |(x —1)?| + |(x — 2)°| + |x — 3| is non 4 4 
differentiable | 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 1 2 3 4 
(C) 4 1 3 2 
(D) 3 2 4 1 
Now match the following List-l with List-ll. 
List - ! List - 1 
(P) Let f : R > R be a differentiable function and f(1) = 1, f’(1) = 3; 
f(t)-t 
then the value of im UR dt | 0 
(х- 1)? 
n 
n 
(Q) lim | 4 is equal to 2. -1 
noo 
(R) If lim = X tan Чих), x > 0 then lim [£()- 1] is {where [] 3 2 
represents greatest integer function. 
n 
(S) lim 32 where [.] denotes greatest integer function 4 4 
noo = 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 1 2 3 4 
(C) 2 3 4 1 
(D) 4 1 2 3 
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20. Now match the following List-l with List-ll. 


List - I List — Il 
10 х2 |ах 
(P fot ka ын 1. ae 
4 |X? - 28x +196 ]+| x? | 100 
2 
X 
(Q) І Kje 2. 3 
zH X 
99 99 99 99 
() limt 75 n 2A then value of A 3 1 
noo n 
1 
X x-— then a = 4. pas 
(S) 5050 | Vx ах - th ! 
1 a 200 
Codes: 
P Q R S 
(A) 4 3 2 1 
(В) 1 2 3 4 
(С) 2 3 4 1 
(D 4 1 2 3 
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FIIT] EE | EE (Advanced), 2016 
PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 10) contains 10 multiple choice questions which have one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 16) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST Il. The codes for lists have choices (А), (В), (C), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107* J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
СІ-17, Ar=18, K =19, Са-20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


A prism is made of wire mesh with each side having equal 
resistance R. A battery of 6 V and zero resistance is connected 
across E and F as shown in the figure. The current in the branch 


AD, if R is equal to 50 is 
(A) 0.6A (B) 0.8A 
(C) 0.4 A (D)2A 


Referring to the shown circuit, the current will be minimum in 
(A)a 

(B) b 

(С) с 

(0) same іп all the branches 


If along a uniform rod of length £ carrying current |, the voltage 


V changes with position x along the length of the rod such that 
dV/dx = — k, where k is a positive number, then the resistance 
of the rod is 


(A) к//21 (В) кел 
(С) Кё (D) k/l 


Space for rough work 
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4. The equivalent capacitance of the shown infinite А © с c с 
network across А and В, if each capacitor hasa  * | | 


| | 42221 
capacitance of С, is с Ї Ї 
(4) ы 

1201 


| | 
----о 
11 


4 в с с с 
каш a ae ee 
(B) Е “р с с с с 
4 
(С) (EXE (D) None of these 
5. In the shown network, charge on 2uf capacitor in steady state would be 
(A) 10 pC (B) 20 uC 
(C) 40/3 uC (D) 40 uC 
6 A uniform and constant magnetic field exists in a region y 
as under 


^ b 
B,i for - 
о Y?5 


^ b 
-B,i for y «-— 
о у 2 


zero for -25у52 


2 


Then the current that must be passing thru the area 
enclosed by PQRS shown 


(A) = (Ck) (B) кй 
2B,b, ; 2B,b /- 
(c) 240) шини 
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A uniform ring of mass m with uniformly distributed charge q along its ө B 
circumference of radius R is translating with speed vo perpendicular 
to a uniform magnetic field as shown. The acceleration of the ring is --9 Ус 
(Assuming gravity free space) 
(A) 2 ауоВ/т (B) 0 
(C) ауоВ/т (D) (ауоВ)/2т 
In the given figure, what is the magnitude of field induction at point O? 
(A) ші (В) Mol , Hol 

Алї 4r  2mr 

I I I I 

(p) Hoy Hoe (Dy е = Bom 

4r  4nr 4r 4л 


A parallel plate capacitor is connected across a source of constant potential difference. When a 
dielectric plate is introduced between the two plates, then 

(A) Potential difference between two plates increases 

(B) Potential difference between two plates decreases 

(C) Potential difference between two plates remains same 

(D) Charge on the plates decreases 


For what value of R will the current in galvanometer 50 
be zero ? МАЛЛА 


> 
N 
e 
Иш 
| 
WWW 
2 
| 
m 


19V 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 11 to 12 
In а region, charge density is 
р = po біп for 0<х<1 


= zero for all other values of x 


The charge density is independent of value of y and z and it extends from - о < y < о 
and — œ< Z < о. 


11. The electric field at (L/2, L/2, 0) is 


П ^ T 3 
A =| B —i 
(А) 92 (В) Po 55 
C EK D) zero 
(C) рь Tc (D) 
12. Equipotential surface will be 
(A) Planes parallel to x-y plane (B) Planes parallel to y-z plane 
(C) Planes parallel to x-z plane (D) None of these 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 


A graph of the x-component of the electric field as a function E,(N/c) 
of x in a region of space is shown in the figure. The y and z- 20-1- 
components of the electric field are zero in this region. The 
electric potential at the origin is zero. 


(m) 
-20-1- 
13. The electric potential at x = 2m is : 
(A) 10V (B) 20V 
(C) 30 V (D) 40 V 
14. The greatest positive value of electric potential for points of the x-axis for which 0 x x x 6m is: 
(A) 10V (B) 20V 
(C) 30 V (D) 40 V 


Paragraph for Question Nos. 15 to 16 


For the electrical circuit shown in the figure: Р 19 Q? 20 R 
MW | AWW 
Answers the following questions: Em "ros ERU 
Y X үү 

15. The current in branch PQ is 

(A) zero (B) 1A 

(C) 2A (D) 3A 
16. The current in branch QR is 

(A) zero (B) 1A 

(С) 2A (D) =A 
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This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Read the following statements and match the following and write the correct pairs. 


Three wires are carrying same constant current in different 
directions. Four loops enclosing the wires in different manners 


are shown. The direction of d is shown in the figure. 


List - | 
(P) | Along closed loop — 1 (1) фВа/ =н 
(О) | Along closed loop — 2 (2) фВ.а/ =i 
(R) | Along closed loop – 3 (3) фВа? = aui 
(S) | Along closed loop — 4 (4) $8 dé = Зі. 
Codes: 

P Q R 5 
(А) 2 1 2 1 
(В) 1 4 2 3 
(09-4 020240 79 
(0) 2 3 4 1 
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18. Read the following and write the correct pairs. а 20 
Initially, the two plates (А апа В) are given charges as 
shown. Find the final charges on the plates after the key k 
is closed. All plates are conducting, parallel and of infinite 
length and breadth. 


A B с D 


List - I List - Il 

(P) | Final charge on plate A (1) | Q/2 

(Q) | Final charge on plate B (2) |Q 

(R) | Final charge on plate C (3) |0 

(S) | Final charge on plate D (4) | 3Q/2 
Codes: 

P Q R 5 

(A) 2 3 1 4 

(B) 1 4 2 3 

(C) 4 3 1 2 

(D) 2 1 4 3 
19. Ratings of bulbs are as follows : 


В; (100w, 200v) ; B; (50w, 200v) ; Вз (100w, 200v) ; B4 (200w, 200v) 


List — I List - Il 
(P) | Current drawn by B, are (1) | Maximum 
(Q) | Intensity of B4 and are B3 (2) | Minimum 
(В) | Intensity of Bi (3) | Same 
(S) | Current drawn by B; (4) | Different 
Codes: 

P Q R S 
(A) 2 1 2 1 
(B) 1 4 1 2 
(C) 4 3 1 2 
(D) 2 3 4 1 
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20. From an infinitely long cylinder of radius R, a 
cylinder of radius R/4 is removed and current 
density in the remaining portion is J as shown in 
the adjoining figure. BC = R/2. Match the entries 
of column | with the entries of column Il. 


List -l 
(P) | Bat Ais 
(Q) | BatBis 
(R) | BatCis 
(S) | BatDis 
Codes: 
P Q R S 
(A) 2 1 2 1 
(В) 1 4 2 3 
(C) 1 1 2 4 
(D) 2 3 4 1 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. 


Which of the following will be most acidic? 


(A) з d (В). On Сн» 
CH; 


1- propoxy butane can be prepared by 

(A) treating 1 — bromopropane with sodium 1 — propoxide 

(B) heating with 3 — pentanol with conc. Н.50, at 473 K. 

(C) treating with 2 — bromopropane with sodium isopropoxide 
(D) heating 1 — propanol with conc. HSO; at 443 К 


Bromination of aniline gives 2, 4, 6 — tribromoaniline where as the nitration of aniline with mixed 
acids gives m — nitroaniline. In this case nitration, the m — derivative is formed because 


© 
(A) In the presence of strong acids the amino group is protonated to -МН, which is m — orienting 


(B) m - nitro aniline is thermodynamically more stable than the ortho and para-isomers 
(C) nitro groups can not enter ortho and para-positions due to steric factor 
(D) the mechanism of bromination and nitration are different 


The major product formed by the reaction of a anisole with tert-butyl alcohol is 
(A) 1- methoxycyclohexa — 1,4 diene (B) 2- methoxycyclohexa -1,3 diene 
(C) 1- methoxycyclohexa — 1,3 diene (D) 3- methoxycyclohexa — 1,4 diene 
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сосн; 
5. OH ——Мё98'_„ргодисї 
The product is 
COOH 
6) 
А В 
(А) (В) an 
О 
COCH,Br 
(C) он (D) Br 
OH 
i i) ШАН, 
: ШЕСІ А 
R-C=N 
(i) СН;МоВг 
ear B 
A and B are 
(A) О О B © о 
pu A and A 
R н 44 g^ “он, g^ Ses B OH 
C CH D "e P 
x R^ "NH, and R^ ^NH  - (0) R—CH, and g^ он, 
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In the reaction sequence 
O 


! i) CH,MgBr 
СН OH ec oou, Еа ВО  inajorpreduet) 
(ii) HO /H* 
X will be 
нас CH H5C6 СНз 
3 “ы 3 5 N 
(A) (B) CH3 
Саны OH 24 
сн; 
Нас CH 
1 : он 
(C) (D) ТЕ? 
CeH, О 3 СНз 
СеН5 
О 
Н 
H3C | --Ч49М80 . Major product; 
Ph 
Which of the following is major product? 
(A) OH (B) О 
22 4. + Ph—NH, 
НС ү H3C H 
Ph 
(С) Май (D) 1 
H4C М 
a Ph 
нес “о 


Space for rough work 


НІ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


14 
AIITS-PT-III (Paper-2)-PCM-JEE(Advanced)/16 


C2H5 
9. 
+ NaSCH, > A 
Br 
The compound A is — 
(A) p (B) г” 
SCHs “SCH, 

(C) C2H5 (D) HsC SCH3 


С” 


10. Which of the following amine will show carbylamine reaction? 


(A) |. NH; (В) СН--М-Н 
9 

(C) сњ (D) | NHCHs 
N-CH; © 
© | 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 11 to 12 


Aldehydes without о - hydrogen undergoes Cannizzaro reaction in the presence of conc. Alkali. Two 
molecule undergoes self oxidation and reduction to yield a mixture of alcohol and salt of carboxylic acid. 
Two different aldehydes without a hydrogen undergoes crossed Cannizzaro reaction. The rate of reaction 
is decided by the ease with which H' is transferred. 


11. HCHO +РҺСНО —20% №0Н pig 


P and О are 

(A) HCOOH and PhCOONa (В) HCOONa and PhCOOH 

(С) CHOH and PhCOONa (0) HCOONa апа PhCH;OH 
12. 


nn 
(H4C0),C —C —C —H fone. NaOH. Product(s) 
Choose the correct statements among the following statement: 
O O 


| | 
H3C)gC—C—COONa апа (Н,0):С--С--СН,ОН 
OH ? 
(B) Product is (Нз) 6—6 —C—ONA and reaction in disproportionation reaction 
OH 0 
(С) Product is (НС) 6—66 —ОМа ын is not disproportionation reaction 
OH O 


О 
| 1 | 
(D) Product are (Н3С)С--С--ОН and (H3C)3C —C—CH,0H 


(A) product are ( 
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Paragraph for Question Nos. 13 to 14 


Aliphatic primary amines react with nitrous acid (МаМО» + НСІ) form alcohol as the major product. In 
addition to alcohol, alkenes and alkyl halide are also formed as minor products. Nitrous acid also react 
with secondary and tertiary amine, nature of reaction depends whether amine is aliphatic or aromatic. 


13. The major product obtained in the following reaction will be 


OH 
NaNO» +HCI 


CH,NH, 9556 


UE жг 
OH О 

(С) OH (D) В= 
CH3 

ЕС | 


OH 
14. oe of the following product(s) will be obtained when n-propyl amine is treated with Мамо» and 
p Н,С--СН--СН, (В) HsC—CH=CH, 
он 
(C) еш aC (D) All of these 
Cl 


Space for rough work 
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Paragraph for Question Nos. 15 to 16 


Read the paragraph carefully and answer the following questions: 

In a polyhydric alcohol, the total numbers of hydroxyl groups are estimated by the following methods: 

(i) A known mass of the acetyl derivative of polyhydric alcohol is taken. It is mixed with an excess volume 
of a standard alkali solution. Both are refluxed. Alkali is used in the hydrolysis of acetyl derivative. The 
unused alkali is measured by carrying out titration with a standard acid solution and total number of 
hydroxyl groups (n) can thus be calculated stoichiometrically. 

A(OH), —“2°°" 5 A(OCOCH, ), —“*-» A(OH), +nCH,COOK 
Polyhydric Acetyl derivative 
alcohol 

(ii) Total number of —OH groups in vicinal position can be calculated by oxidation with periodic acid or 

lead tetra acetate. 


HIO4 » 
lee pr rm or Pb(OCOCH3)4 Soe mem 


15. 0.436 g of acetyl derivative of a polyhydric alcohol (molecular mass = 92) require 0.336 g KOH for 
hydrolysis. The total numbers of hydroxyl group(s) in the alcohol are 


(A) 1 (B) 2 
(С) 3 (D) 4 
16. The product formed by the reaction of ethylene glycol and periodic acid (HIO,) is 
(A) acetic acid (B) formic acid 
(C) formaldehyde (D) glyoxal 
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(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


1. Match the following: 
Column - | Column - Il 
(Substrate reagent) (Major product) 
EY E Оны <=, шахан асаан, 
СоНдОН 
(Q) CH; (2) | СН-СН-СН-СН; 
| CoHsONa 
CH;-C-CH; — 
| СәНБОН 
Cl 
(R) сі (3) | СНз-СН-СН; 
t-BuO KT 
CH, — CH, — CH— CH, зүв? 
(5) Cl (4) С 
| 
CH=CH; = CH=CH, =o CH; 
C,H;OH 


Codes: 

P Q R 5 
(А) 3 4 1 2 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 4 3 2 1 
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Column І 


Column ІІ 


Hell-Volhard-Zelinsky reaction 


Preparation of amines 


Preparation of B—hydroxy ester 


(P) 
(Q) | Reformatsky reaction 
(R) | Claisen condensation reaction 


R 
(S) | Schmidt reaction 


(1) 

(2) 

(3) o—halogenation of carboxylic acid 
(4) | Preparation of B—keto ester 


Codes: 

P Q R S 
(A) 4 1 2 3 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 3 2 4 1 


Match the Column - | with Column - Il: 


Column — | 
(i) BH, 


(P) EE aei (ii) Н.О, /ОН” 


CH3 
(i) Ho(OAc), /HOH 
x Цэ E 1) 22 
СН, 
(В) СІ 


H3C—CH,—CH—CH, — =M , 


(S) Т 


H4C—CH5—CH—CH5 . (6H) coNa , oona 


Codes: 

P Q R 5 
(А) 4 1 2 3 
(B) 3 4 2 1 
(С) 3 2 1 4 
(D) 3 2 4 1 


Column - 11 
(1) CH; — CH2 - CH = CH2 


(2) CH; -CH = СН Ch; 


(3) СНз 
ныс бн СН,--ОН 
(4) ОН 
бек cH, 
m 
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4. Match the following: 
Column – 1 Column - Il 
(P) RCONH, —22“"_,RNH, (1) | Curtius rearrangement 
(Q) НСООН--28-Н-МН, (2) | Lossen rearrangement 
(В) | ВСОС! м SR мн, (3) | Schmidt rearrangement 
(S) 9) (4) | Hoffmann rearrangement 
R С сі Onon у 
OH /д 
Codes: 
P Q R 5 
(А) 4 1 2 3 
(B) 1 4 3 2 
(C) 3 2 1 4 
(D) 4 3 1 2 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


If X = (8'- 7n —1:n e N} and Y = (49(n – 1) : n e N}, then 
(A) XcY (B ҮсХ 
(C) X=Y (D) none of these. 


xo1 


im sec (пх) is equal to 


T T 
A) - B) - 
(A) 21п2 (8) 2 
С о) — 

212 xin2 ` 

I (x 4-1| = xy then f(m,n)+f(n,m) =0 
(А) only when m =n (B) only when mzn 
(C) only when m 2 - n (D) for all m & n. 


| 2cosx -sinx +A 
COS X t sinx – 2 


ЕЕ 12 


(C) 2.2) (0) E | 


dx = Aln|cos x + ѕіпх — 2] - Bx C then the ordered pair triplet A, В, C is 
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1 1 1 x do x9 
5. I, = [е cos? хах 1, = je” cos? хах l, = [е 2 cos*xdx 1, = [e ?dx then 
0 0 0 0 
(A) lo 514 >l > la (B) < ц< | < 13 
(С) li < 12 < l3 < l4 (0) l > l2 > 1з > l4. 
x 9 
6. f(x) is a differentiable function satisfying the relation f(x) = x^ + [е Ч(х —t)dt, then У f(k) 
0 k=1 
equals 
(A) 1060 (B) 1260 
(C) 960 (D) 1224 
7. ІН =| Bx , then | equals 
sinx EL 
3 
(A) 2 log |sinx «sins -2) +C (B) 2log sin(x- £ sees +C 
(С) 2log|sinx – sinx - z) +С (О) None of these 
8. Consider a function f defined on the set of all non-negative integers such that 
f(0)=1 ,f(1)=Oand f(n)+f(n-1)=n f(n-1)+(n-1)f(n-2)for n > 2. Then f(5) = 
(A) 40 (B) 44 
(C) 45 (D) 60 
f(x)+f 
9. Let f: R > В be a function such that (=) 23 Ы (У) цо)-0 and f'(0) =3, then 


f 
(A) i09 is differentiable in R 
Х 


(B) f(x) is continuous but not differentiable in R 


x) is continuous in R 
(x) is bounded in R 


_ tanx 


10. Let f(x) = гээ then РІНШІ еу is equal, (where [-] denotes greatest integer 


function and {-} fractional part) 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct. 


Paragraph for Question Nos. 11 to 12 
Read the following write up carefully and answer the following questions: 


Definite integral of any discontinuous non differentiable function is normally solved by property 
ШО dx = [it (x)dx «p (x) dx ; where c e (a, b) is a point of discontinuity or non differentiability 


11. The value of A = Ї |eosec ^x |dx (where [.] denotes greatest integer function) is equal to 
(A) cosec 1-1 (B) 1 
(C) 1 sin 1 (D) none of these. 

12. The value of B = Ї “| зөс” х х {where [.] denotes greatest integer function} is equal to 
(A) sec 1 (B) 100- sec 1 
(C) 99 - sec 1 (D) none of these. 


Paragraph for Question Nos. 13 to 14 
Read the following write up carefully and answer the following questions: 


If f : (0, о) — (0, oo) satisfy f(x(f(y)) = x? y? (a € R), then 


13. Value of a is 
(A) 4 (B) 2 
(с) 42 (D) 1. 
14. YG, is 
r=1 
(А) n2™" (В) п(п-1)27-2 
(С) n2 + n(n d)2 (D) O. 
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Paragraph for Question Nos. 15 to 16 
Read the following write up carefully and answer the following questions: 


Left hand derivative and right hand derivative of a function f(x) at a point x = a are defined as 
f(a)-f(a-h) | т Қа-һ)-Қа) 


Ғ(а”)- lim and 
h>0- h h>0- h 
ғ(а”)- lim цахлай) = lim цараа!) = lim als, respectively. 
h>07 h h>07 h xoa!  a- 
15. If f is odd, which of the following is left hand derivative of at x = — a 
-h)- -a)-f 
(A) lim f (a-h)- f (a) (B) lim Қһ-а)-Қа) 
h>07 -һ h>0- h 
E -a)-f(-a-h 
(C) lim f (a) « f(a-h) (D) lim f(-a)- f (-a-h) 
h50* -h h>07 - 
16. If f is even which of following is right hand derivative of f' at x = a 
, , i , , ET -һ 
(A) im 1082500 a+h) (в) т 11824 a-h) 
һ-0 һ h—0* h 
кк , a" , нэ e , , 2 h 
(C) lim f'(-a)«f'(-a-h) (D) lint (а)-Ғ(-а-һ) 
h>07 h h>0 -h 


(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Now match the following List-l with List-ll. 


List — I List — 11 
(P) f'(x)N3x^ +6 and y = f(x?) then at x = 1, сэн 1. -2 
Х 
(Q) If f be a differentiable function such that f(xy) = f(x) + f(y) Ухе 2 0 
R, y є R then f(e) + f(1/e) = ; 
(R) If f be a twice differentiable function such that f"(x) = — f(x) and 
Р(х) = g(x) if h(x) = (f(x))? + (g(x) and h(5) = 9 then h(10) =A 3. 9 
find value of 3A 
(S) уа (cot x) + cot алх) х «л then = 4. 27 
Codes: 
Р о R S 
(A) 4 3 2 1 
(B) 1 2 3 4 
(C) 3 2 4 1 
(D) 4 1 3 2 
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Now match the following List-l with List-ll. 
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List - I List - 1 
(P) | Number of points of discontinuity of f(x) = tan? x — sec*x in (0, 1 3 
2n) is 1 
(Q) — Number of points at which f(x) = біп 'х + tan 'x + cot 'х is поп 2 0 
differentiable | 
(R) Number of points of discontinuity of y = [sin x], x е [0, 27) is N 3 2 
then value of |2N| where [.] represents greatest. integer function ` 
(S) Number of points where у = |(x —1)?| + |(x — 2)°| + |x — 3| is non 4 4 
differentiable | 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 1 2 3 4 
(C) 4 1 3 2 
(D) 3 2 4 1 
Now match the following List-l with List-ll. 
List - ! List - 1 
(P) Let f : R > R be a differentiable function and f(1) = 1, f’(1) = 3; 
f(t)-t 
then the value of im UR dt | 0 
(х- 1)? 
n 
n 
(Q) lim | 4 is equal to 2. -1 
noo 
(R) If lim = X tan Чих), x > 0 then lim [£()- 1] is {where [] 3 2 
represents greatest integer function. 
n 
(S) lim 32 where [.] denotes greatest integer function 4 4 
noo = 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 1 2 3 4 
(C) 2 3 4 1 
(D) 4 1 2 3 
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20. Now match the following List-l with List-ll. 


List - I List — Il 
10 х2 |ах 
(P fot ka ын 1. ae 
4 |X? - 28x +196 ]+| x? | 100 
2 
X 
(Q) І Kje 2. 3 
zH X 
99 99 99 99 
() limt 75 n 2A then value of A 3 1 
noo n 
1 
X x-— then a = 4. pas 
(S) 5050 | Vx ах - th ! 
1 a 200 
Codes: 
P Q R S 
(A) 4 3 2 1 
(В) 1 2 3 4 
(С) 2 3 4 1 
(D 4 1 2 3 
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FIIT] EE J EE (Main), 2016 
PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 1077 erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - I 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


ABCD is a square of side 4R and EFGH is a square loop of 
side 2А. The loop carries a current |. The magnetic field at the 
centre O of the loop 


Hol Hol 
A) --- В) —-6 
(A) 2nR 2 (8) 27А 
Hol Hol 
C 9 (D) © 
= J/2xR J/2xR 
In the given circuit, if the voltmeter is ideal its reading is V, volts. 40 40 


If the voltmeter has а resistance of 1000, the reading is У.. 


Then |V, — V,| is equal to :- | 
10 volts ү 
(А) Zero (В) 0.3volts. | 


(С) 0.2volts (О) 0.1volts 
О 


The effective resistance between А & B of the shown network. 

Where resistance of each resistor is R, is 
8R 6R 
11 11 2 3 
6R 
5 


(A) 


(C) (D) none of these 


In a region, uniform electric field exists as E = [101 +10} М/С. If the potential of origin is 0 volts, 


the potential of point (10m, 10m, 10m) is 
(A) 20 volts (B) — 200 volts 
(C) 10 volts (D) — 10 volts 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AIITS-PT-III-PCM-JEE(Main)/16 


5. Find the current in resistor R at steady state H 
2E 
A) = B) zero 
(A) = (8) 
3E EC 
(C) = (D) —— 
R RC, 
R 
6. The charges on the plates of the capacitor in the steady state in the 10V 20 
given circuit is ШЕ 
(А) 2его. (B) 5 uC 1 
(C) 10 uC (D) none of these 
100 
Бу! 10 
7. An infinite number of charges of magnitudes q, (4/2, q/4, q/8 and so on are placed along the 
circumference of a circle of radius 1 unit with centre as origin. The potential at the origin will be 
q q 
A B 
(А) 21, (8) 4лє, 
(с) e (D) infinite 
Зл, 


the size of the cavity is increased keeping the centre at C, , then the field 


strength at any internal point P will 

(A) be zero 

(B) remain constant in magnitude but direction of field will change with the change in position of 
P. 

(C) remain constant in magnitude and direction for all positions of point P. 

(D) gradually decrease in magnitude as the size of cavity increases. 


8. From a uniform solid sphere an eccentric cavity has been cut out as 
shown in the figure. C, and C, represent their centres respectively. If 
с” 


9, A regular pentagon having four identical charges of equal magnitude placed 


B (9 
at the four corners А, В, С апа D produce a field E = (31+ 4] - 2k) units at 
the centre O of the pentagon. If all the four charges are removed from the А D 
P 


corners and reassembled at the fifth point P, find the field at O due to this 


rearrangement. 
(А) 10i - 5j - 9k (B) 3i - 4j + 2k 
(C) 121-16} +8К (0) zero 
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Figure shows a meter bridge. If there is no current through galvanometer then эвээр и 
4 is equal to ыш >| 
(A) 200/3 cm (B) 100/3 cm M 
(C) 50 cm (D) None of the above Х х2 
| Y/2 
| 
| 
A bulb is connected across a voltage source. А resistor R is connected R 5 
in parallel to the bulb through a switch 5. If switch 5 is closed then 
(A) Brightness of bulb decreases 
(B) Brightness of bulb increases 
(C) Brightness remains unchanged. 
(D) None of the above 
V 
Three similar plates are arranged 'd' meters apart as shown in the <d >< 4 > 


figure. If area of each plate is A and a charge +Q is given to 
middle plate then potential of middle plate is 


(A) Qd B Qd 
А є, 2А є, 
са 2Qd 
о (0) 
€p A єр 


A conducting shell having inner radius А, and outer radius R, contains 


a charge + q which is placed at a distance x from its centre. Field at an 
exterior point P which is situated at a distance r from centre of shell 


(r >R3) 


A) depends on x 


depends on R, and R, 


depends only or r 


B 
C 
D) None. 


ме С ~n 


( 
( 
( 
( 
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The potential deference across the resistor as measured by a voltmetre, is M 
60+1.5V and the current through the resistor as measured by an 


ammeter is (2 x 0.01) A. what is the maximum% error in the measured 
value of R? 


(A) 396 (B) 1.596 
(C) 2.596 (D) None of these 

у А 
Find the value of r so that maximum power is generated in r 


external circuit. 
(А) г-100 (В) r2200 г r 
(C) r2 3800 (б) r2400 


Consider a parallel plate capacitor having an electric field E inside it as shown 
in the adjacent figure. A particle of mass m and charge q is hanging inside the 


capacitor through a light inextensible string of length £. The time period of this 
pendulum is 


7 4 
(A) T2 2x |.——— — (B) T = 2л 
\ 0+ (qE/m) gig GE. 240Е 
m? m 
2 
(С) Т-2л ЫЕ" 2agE (D) none of the above 
|9 + mÉ t E E 
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A cube made from wires of equal length is connected to a battery as 


shown in the figure. The magnetic field at the centre of the cube is Ч 

12,4 бы! 
А) 260. В) ro 
(А) V2 nL ) V2 aL "PEE 
(c) ud (D) zero 

nL 
Find the equivalent resistance across AB: 
(A)1Q (B)2Q 
(C) зо (D) 4О 
The resistance per unit length of the wires in segments AB, BC, в--2--Сс 
CD, and AD are the same. The magnetic field due to the current 
at point O is a a 

Зи! з ой 
А 0 В) Sho 
(А) 4./5ла (8) бла 
ee 
2./5ла 


A charge Q; is placed at О, inside a hollow conducting sphere having 
inner and outer radii as 10 m and 11 m as shown. The force experienced 
by О» at P is Е; and force experienced by О» when Q; is placed at О; is 
F2. Then Ғ./Ғ- is equal to 


12Y 
A) 1 B) — 
(^ в |12) 
зү 
(C) 15 (D) none of the above 
In the circuit shown in the figure k; is open. The charge on В,-20 К, 
capacitor C in steady state is qi. Now key is closed and at 
steady state charge on C is д. The ratio of charges q;/qp is R.-30 
(A) 5/3 (B) 3/5 E с ? 
(C) 1 (D) 2/3 
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22. 


23. 


24. 


25. 


In the shown in the figure AC and BD are straight lines 
and CED and AFB are semicircular with radii r and 4r 
respectively. The entire setup is lying in the same plane. 
If i is current entering at A what fraction of i will flow in the 
ACEDB such that resultant magnetic field at O is zero. 

(A) i/5 (B) 4i/5 
(С) 31/5 (D) no current through bigger semicircular part. 


Consider the network shown in the figure. All resistances are 
equal to 20. What is the potential difference between points 
e and h? 

(A) zero (B) 5V 

(C) 2.5 V (D) 10 V 


What is the energy stored in the capacitor between terminals a and Тоу 
b of the network shown in the figure? (Capacitance of each 
capacitor С = 5нЕ). 


(A) 1 pJ (B) 0.25 uJ E © 
(С) zero. (D) 15.6 uJ a Crete 


Two capacitors having equal capacitance C, are having same charges -4| [+4 R 
q each. They are connected across a resistor R as shown in the figure. 


What is the total heat generated in the resistor upto the instant when с 

the steady state has reached? «ар ра 
(A) q°/2C (В) q?/C 

(С) 2его (D) none of the above. £ 
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In the circuit shown, switch is placed in position1, till the capacitor is E Ry 
charged to half of the maximum possible charge in this situation. 
Now the switch S is placed in position 2. The maximum energy lost 541 
by the circuit after switch 5 is placed in position 2 is с | 2 
1 2 1 2 
(А) "i (B) gE E В, 
7 
(С) — СЕ? (0) 9 cg? 
8 8 
The current in branch AB is 20 20 B 
(A) infinite (B) 1.33A 
(C) 2A (D) 1.5 A 
30 
| 
зү 


Calculate the magnetic field at point Р due to three arcs as 
shown in the figure 


щі ву 
i 2r (B) 4r 
(C) m (D) zero 


A point charge +q is located at the origin and a point charge — 2q 
is located at x = a (a > 0). In which of the following region or 
regions might there exists a point where the electric potential (V) 
is zero? 

(A) -о<х<а (B) 0«x«a 
(C) a«x«o (D) V does not vanish in the region – œ < x < o» 


What is the potential difference between points a and b, in the 
steady state in the circuit given below? (E, = 2.1V, E» = 6.3 V, 
В; = 1.7 Q, R22 3.5 О, С = 2uF) 

(А) 4.9 V (B) 2.8 V 

(C) 5.9 V (D) 4.2 V 
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Chemistry PART - II 


SECTION- A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


5 Н,С--СН GH CH4—CH,—OH 22. A, 
OH 
Ais 
(A) lm E mL (B) Um RES 
О OH 
(C) с асы (D) 0 
О Н,.С--СН f CH5—C—OH 
О 
2. What is the final product of the following reaction? 
OCH; 
(i) нзо+ 
OCH 94 
СООСН, 
(A) (B) OCH; 
О 
ОСН; 
COOH COOH 
(C) (D) 
О О 
СООСН» 
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3. What is the final product of the following reaction? 
COOH 
1. NaOBr 2 
2.H* : 
CONH, 
(A) COOH (B) CX 
МН, 
С) О D 
uL ін 
нет 
4. Silver benzoate reacts with bromine in acetone to form 
Br COBr 
"Q "Q 
COOAg 
(C) (D) 
Br 
5. RCOO-Ag* —= 224 >R -Br + CO, + AgBr, This is Borodine - Hunsdiecker reaction, 
Reaction intermediate in this reaction is 
(A) Free radical (B) Carbocation 
(C) Carbene (D) Carbanion 
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The product of the given reaction, 


CH3 CH3 
| HNO 
СНз – 6 -С-СН;---% Product 
ОН МН; 
і5 
CHs CHs и СНз 
(А) СНз Ç - C - СНз (В) СНз C Ç- СНз 
OH OH СНз 
Ts 
(C) CHs— Ç - CH - СНз (D) CHs— Ç = C - СНз 
OH CHs СН, СНз 
CcHs 
HC—1— alc. KOH A (maj 
E 4 jor) 
Br——H ; 
CcHs 
A is 
(A) сү (В) “үг 
H.C; СН H Сын 
(С) кей (D) All of the above 
н.с “он, 


Predict the final product (6) formed in the following reaction sequence. 


цан, (Р) PCs , (Q) KCN , (нң) 0" (S) 


(A) [X (B) HsN(CH2)3CH2CHsCOOH 
CH;CN 


(C) CN (D) 203 
( | м< “СНСООН 


H 
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Which of the following compound on treatment with aqueous alkali followed by acidification gives 
O 


the lactone O? 


(A) (B) OL 
сн; COOH 
CHO CHO 
> © “Ol 
CHO COOH 


Which of the following compounds would not form an enolate ion (anion of enol) when treated with 
a base? 


O 
| 
(А) (CH,);CH-C-CH(CH,); (B) С.)-С-оснь 


О 
II 


Predict the product in the following reaction: 
P s 

(i) он” 

S` (ii) H* /Ho 


(A) D (B) OH 
COOH D 
(C) OH (D) 
О 


СООН 


roduct 
5 р 
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12. End product (В) of following sequence of reaction is 


Ж, зокон (p). — l9. (q). вю) 
О OH 
a 
О 
HOOC COOH 


13. Identify S in the following reaction: 


О 
|| 
нұ-С-сн 
авт apes е = eee а 


(A) 


(C) 


14. Propyne and propene can be distinguished by 


(A) conc. Н:5О, (B) Вг inCCl4 
(C) AgNO; [Ammonical] (D) dil. KMnO, 
15. Identify the unknown products (A) and (B) in the given reaction: 
Glucose + 3CsHsNH-NH; - А, Osazone + (A) + (B) 
(A) CgHsNH2 and МН; (B) CgHsNH2 and NH2OH 
(С) С«НБМН--МНОН and NH3 (D) МН:ОН and Н:О 
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The repeat unit of polystyrene is 
(A) mu 

CcHs 
(C) шон 


Cl 
Buna-S rubber is a polymer of 


(A) 1, 3-butadiene and styrene 
(C) Acrylonitrile 


15 
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(B) EE ER 


CN 


(B) 6666 


(B) vinyl acetate 


(D) none of these 


End product of the following sequence of reaction is: 


NBS (A) Mg/ether (B) CH3CN (C) 


--Ээ 


СОСН; 
10) 


CN 


H3O* 


СОСН; 


СООН 


(D) None 
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20. 


21. 


OH 
CS; 
+ Вг —2 A, А is 
(А) Вг (В) Вг 
OH 
(C) OH (D) OH 
| Br Br 
OH 
Br 
The product in the following reaction is 
СНз 
HO " 
—> Product 
OH 
(A) 4 „СНз (В) CH3 
OH 
(C) O (D) None of the above 
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23. 


24. 


17 


(СН, ); NH (i) NaNO, /НСІ 
ЖЭТ oue (А) лао ” (B) 
(ii) М/Н, 


The structure of (B) is 


(A) ТЕ (В) 
‘CH, 
(C) sorts (D) 
O;N N on ( ow 
N NH, 


Ph-Ca ССН, Н, cw) 
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НоО 
(Major) 
(W) is 
(A) o (B) 9, 
im dd 
Ph 
СНз 
сн, 
(C) OH (D) OH 
цаг 
РП Е СН, 
СН, 


The order of reactivity of the following alcohols towards conc. НСІ is 


CH; нас. „Сн, 
у=, Яс TY Ph^ ТОН 
F 


OH HO ОН 
| m Ш IV 


(A) I> I> HIE IV (B) I> IIl > IL» IV 
(C) УМ» Ш> (D) IV » Ill S 15 II 
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25. Which of the following will be oxidized by HIO4? 


(1) R R (2) R R 
у ( ) ( 

О О О OH 

(3) ce (4) R R 
OH ОН HO OH 

Select the correct answer using the codes below: 
(А) 1, 2 and 3 (B) 1, 3and4 
(C) 1, 2 and 4 (D) 2, 3 and 4 


(des Hime (x) Ay 


a the diu ) in the above sequence of reaction is 


P 
Es 


COOH 


27. Osazone formation is used to characterize 
(A) polymers (B) sugars 
(C) carboxylic acid (D) alcohols 
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T 
P,O. CH,MgBr Ca(OH),. | 
| — Nee SA њо >B Сун 


»>C—>D 
(A) T (B) 
| 9-5, COOH 
(C) 0 (0) 
Ғазй 


29. О 


о. 
С + О М С сопс. МаОн › 
6 2- 3m. 7 ^u 


The products likely to be obtained are 


(A) 

(донн апа (coo 
(B) 

C 2-9 and ол )-ссон 
(C) 

ол) онон апа ол-( eoo 
(б) 

ол) онен апа K 2-9 
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28. 


30. Нас 
га (i) В Ны THF, А "D; 
H3C CH3 imoa УГЕ Then 'P' is 
H3C OH OH 
(A) (B) нс 
нс Сна сна CH 
OH 
О 
(c (0) н-// “сон; 
HC сн; из 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct. 


1. What is the limit lim 8- Vx =? 
xo» 2A x +5 
1 1 
A) -— B) -- 
{дул (B) -5 
3 3 
С) = D) -. 
©) 5 (D) 5 
2. Let A = (1, 2, 3, 4, 5}; В = (2, 3, 6, 7} then number of elements іп (A x B) ^ (В x A) is 
(A) 18 (B) 6 
(C) 4 (D) 0. 
3. Find the slope of the line tangent to r = 2 — 2 cos 0 at the point where 0 = - 
2 2 
(А) --- (B) 
2-42 2-42 
2 2 
0) --- D _—— = 
e 24:42 0) 2-42 
4. Range of the function f(x) = log 5 (2-09, (16 sin? X 41)) і5 
(A) (795, – 1) (B) (792) 
(С) (79, 1] (D) (=œ, 2]. 
5. If f(x) = sgn(x) and g(x) = x(1 — x°); then the number of points of discontinuity of function f(g(x)) is 
(A) exact2 (B) exact three 
(C) finite and more than 3 (D) infinite many. 
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2x + tanx - i : X# Е 
Function f(x) = CoS x 2 is continuous at x = Zif k= 
T 2 
k Х-- 
2 
(A) -2 (В) 2 
(C) ; (D) no such value exit. 
The function f(x) = — x att is 
(А) ап odd function (В) an even function 
(C) neither an odd nor an even function (D) aperiodic function. 


f :[0, 4] > R is a differentiable function, then for some a, b е (0, 4), Ғ(4)-Ғ(0)- 
(А) 8 f'(a) . f'(b) (B) 4 f'(a) Қа) 
(C) 2f'(b)f(a) (D) f'(b)f(a). 


f(x) = x? + ах? + bx +5 sin*x be a increasing function in the set of real number R; then а & b satisfy 
the condition 


(A) аг-30-1520 (В) аг-30-15-0 

(С) аг-30-15 <0 (D a20&b«0. 

Slope of tangent to the curve y = 2e" sin (1-2 ЕЗ where 0 x x < 2n is minimum a x = 
(A) 0 (B) т 

(C) 2л (D) none. 


| 4cos[ x + Z leos2x . со ŽE, 22 


(A) -( 808, SRE) (в) -|» singe sine) 
4 2 4 2 

(C) х. ан. с (D) [,- 308 зік), 
4 2 4 2 
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| кш нне 
(х+1) ух? -1 

х+1 х2-1 

шэг sea 
x-1 xci 

x ЕТІМ 0 \х+1 

fece ce vice +. dx is equal to 
19 17 

ШУ Bp 

(C) = (D) can’t determine. 


л Sinx cosa 
| ах-т 


0 1+c0s? x 1+sin? о 
(A) for по value of a (B) for exactly two values of a in (0, x) 
(C) for at least one a in (5) (D) for exactly one a in (02) 


The function f(x) = f dt satisfy 


(A) f(x + y) = f(x) + fly) (B) [Н -f(x)«f(y) 


(С) f(xy)=f(x)+f(y) (D) none. 


If fis a function with period P, then [^ f(x) dx is 


(A) equal to f(a) (B) equal to f(p) 
(C) independent of a (D) none. 
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Evaluate ["In(cota +tanx)dx; a e (o z) 


(A) aln (sin a) (B) -aln (sin а) 
(C) In (cos a) (D) -1n (cos а) 
.. 1л-2(п-1)-3(п-2)..01 
ШО Баба ae 

1 1 
A as (B) 3 

1 
ex (D) 1 
jigg 2079 ings 
(A) lim f(x) =5 (B) іт (х)--4 
(С) lim f(x) > 0 (D) none. 


4 
If y= e* cosx and у + ky = 0 where y, = 47, then k is 
X 


(A) 4 
(С) 2 


cos™ (sinx) = = x is valid for 


(A) -л<х<0 
C) Ет 
(С) uU 
2224 equal to 
хэ41-45-Х 
(A) 0 
1 
D a= 
(C) 3 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


-4 


(D) —2. 


0<х<л 


none of these. 


1 
(By 


none of these. 
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23. 


24. 


25. 


26. 


lim S п> т> 016 equal to 
*>0 (sinx) 
(A) 1 (B) 0 
Cue (p т 
т n 
The interval of increase of the function f(x = sin (52 2 3 
+x? 
(A) R (В) (+1, 1) 
(С) 1, 1] (D) none of these. 
If f(a) = 2, f'(a) = 1, g(a) = — 1 and g'(a) = 2 then value of jm 918) 9(8)109) 
1 
(A) -5 (B) 5 
1 
(С) 5 (D) RS 
1 
lim (6" «Bp is equal to 
(A) 5 (B) 6 
(C) 6e (D) 5e. 
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n n 
The straight line Li 2 touches the curve (5) (2) = 2 at the point (а, b) for 
a 


(A) n=2 (B) n=3 
(C) anyn (D) for no n. 


The number of values of k for which the equation x? —3x + k = 0 has two distinct root lying in (0, 1) 
is 
(A) 3 (B) 2 

0 


(C) (D) none of these. 
log Е 
To n 
y = tan! Х- tan 3+ 21005 | han SY de equal to 
logex 1- 6logx dx" 
(A) tan” (logx)" (B) 0 
(C) ; (D) none of these. 
sin(e*" 1) 
lim is equal to 
x1 log 
(A) 0 (B) e 
1 
(C) — (D) 1 
e 
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MATHEMATICS 


со 
YT 
O 
N 
л 
= 
© 
= 
— 
LLI 
LLI 
> 


CHEMISTRY 


ANSWERS, HINTS & SOLUTIONS 
PART TEST-III 
(Main) 


Ф 
о 
[77] 
= 
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Physics PART - I 


SECTION – А 
i 4x Ho! ['sin45* + sin45°] 22 
4T R 2R 
- Mrs TIL. ТА 
wk 155 пк ? 
2. V = us x 4 volts = 5 volt 
4-4 
х 100х4 
V. = 100+4 
2 4, 100x4 
100+4 
= 4.9 volts ~. |V, – V,|=0.1volt 
3. Equivalent circuit, 
8R 
Ret = р А в 
4. Vp - V, = - [10x10 10x10] 
= - 200 volts. 
5. 
10V 
6. 19, 821-10-0-541-1,421-10-0 M 
3 I um 
After solving we get, |, 20, Q= 0 
h 
1030 
l-h 
54! 10 
7 Ү- «24248. |- 4 22 
Ane, x1 2 4 8 4ng | 1-(/2)| 2л, 
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Field at any internal point of the cavity. 
E 4 жг =ч 
Ё = б-тр(С.6.) 


Since С, and C, are fixed (cavity being concentric with C, all the time), field remains constant 
both in magnitude and direction. 


If the fifth point P has identical charges the field at the centre of symmetry O would be zero. 


Hence the field due to one single such charge at P would produce a field E', such that (E' + E) = 
0 


Е --E =-(-31+4j-2k) 
this field will be four times E’ due to this rearrangement, hence the required field at O is 
4E' = (12i —16j + 8k ) units 


If |, =Othen it becomes a balanced whetstone bridge 


2 е а Sings: 2 ын 
3 3 3 


= тщ Чэ 

е) 2А є, MIN 
9/2 

V¥2ed-— 29 ae 


2А є, " 
Apply gaus theorem 
Е(4лг”) 29р —3.2 Ес 2 => field depends only on r. 

Eq 4лє, Г r 
AR _ AV Al 
R V I 
SER 096 5 4064 рр 

R V | 
= 8% 


Magnetic field is zero at the centre due to symmetrical current distribution. 


Bat O Oo Еу, x - 


21, Ul 3 


= + = 
4./Бла 4na 5 4./5ла 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AIITS-PT-III-PCM(Sol)-JEE(Main)/16 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


Due to electrostatic shielding, the ratio will be 1. 


When key is open 
q, = СЕ 
when key is closed 


E 
= C| ———-R 
q2 [ | 


са СЕ (R +R.) |= 28) 3 


е 9 CER, R, 

ІН is current in ACDB then 

Bi hor da: 

4r 44r 

i, _1 

ir 4 
1. i 

,--хі-- 
5 5 

From symmetry the currents in segment gh is zero. Thus, the equivalent resistance R is given by 
p do е ЕЕ е ЧЕ 7 
А 4 4 2 2 2 3 


Current in eh = = =2.5А 


-. Potential difference across eh = 5V 


It is a balanced Wheatstone bridge for capacitor. Consequently the potentials of points a and b 
are equal. Thus energy stored in the capacitor is zero. 


Let after steady state the charges on the capacitor be а: and q2 

qi = CV, q2 = CV where v is the potential difference between the plates. 
Also from charge conservation 

qı + 4 =0 
> V=0 


1 1 
Thus, final energy stored in the capacitors = 5 eV + 5 Cv? =0 


2 2 2 


Initial energy stored = ын ЕИ 


2С 2С С 
Thus, heat developed in the resistor = д2/С 
Initial capacitor is charged to Q/2 


2 2 
ЭБЭ xd GE 
2 C вс 8 


1 
Energy stored in capacitor = 2 | 


1 
Finally energy stored in the capacitor, U; = a CE 
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28. 


29. 


30. 


AIITS-PT-III-PCM(Sol)-JEE(Main)/16 


3 
2 
3 
2 


Work done by the battery = (2оЕ| Е--СЕ? 


Heat energy lost = = CE (U; — Ui) = 


GE?) еее 
2 2 8) 8 


CE? f CE? ЕСЕ? 
277778 


The equivalent circuit is 20 20 20 


P Q 
Current flowing through ЗО resistance E Q 
Current flowing through P to Q is also A 

1 amp. 1A 

From the figure current flowing through 

AB is 1 + 0.5 = 1.5 Amp зү 3v 


By using the relation 


10 
B = Но“ where 0 is in radian 
Алг 


Неге Ө = 180° i.e. л 


| 
So, Bp = Po 


4r 


Let x = a’ potential is zero (region II) 
к9 = 420 
a ata 
> а-а 
So, in the region Il, 
Potential is zero and can be proved. 
A solution can also found in region | (x = а/3). 


In the steady state 

E» —iR, -iR; -E; -iR;-iR; = 0 

E» -Е; = 4iR; 

E, -E 2.1 

=2 2 206.3 - 2.1)/(4x1.7) = —— 
4R; 3.4 


Solving, we get, Va – Vp = – iR, + Е – ІА; 


=6.3 ae -63-21-42У 
3.4 
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Chemistry PART - II 
SECTION- A 
1. MnO; oxidized allylic alcohol. 
2. H H О 
oc 3 Со То, 0 -Н20 о л 2 
^ -CHg0H ^ OH Ec 
СООСН; СООН СООН 
3. 0 
COOH ll 
тон 2 
ut ELO 
NH 
СОМН, NH. 
4. This is Hundsdicker reaction. 
л ЇЇ 
Ph_G_ О Ag — Ph—C— О + AgBr — Ph + СО» 
вГ Ph-Br 
В--С--0--АС Br-Br ————— R—C—O—Br + AgBr 
Hypobromite 
| On | 
в—Сс——О-—“вг 44 pe oe B 
R + СО, 
/ f 
R +в-о—Сс—Вв 
| | 
R—Br + R—-C—O 
6. CH3CH3 СНзСнНз СНз 


| | Ф 
CH;- C -G - CH; HNO: Ck C=C = CH; — CH 6- C - CH; 
H NH; өн? H Сн, 
-Hr 
0 S 
CHs-C - C - Chs 
CH, 
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8. 53 (27117 ЭС РСЬ Be KCN Ee 
----- ----» ----» 
N7 ~COOH N7 CH;0H CH;CI CH; - CN 


N N 
| H H H 
H Ша 
Н 
9, ө, 
Tl IEEE p» | 
C—H Su CH C—OH 
C—H Q a 
H 
| ji ^H 
Ó O 
| [wre 
0 Үй 1 
od OH C — O*Na? 
Ө = ec 
СНОН H,OH 
10. Compound (c) does not form enol and hence enolate ion with a base as it does not have a- 
hydrogen atom. 
11. OH 
Co 


) B de pos 
ae Ht 
о OH 
12. 
E alc. KOH бу ( COOH вао, л ВЕ 
2. H3O 
COOH 


13. о> 
хорон» 
p : ^ 
H О 
1995199; 
| OH 
14. Test of terminal alkynes. 
16. In polystyrene the monomeric unit is styrene which is having the formula of Hx>C=CH—CgHs. 
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17. n CH22CH-CH2CH» + n С6Нк-СН-ОН, (styrene) ^ [CH;-CHZCH-CH;-CH(OCsHs)-CH;]n 


(1,3-butadiene) (Випа-5) 
18. _МВ5 2 CHON S 
PT de 
MgBr m NMgBr 6-0 
ен, СН; 
19. о о о eo 
СН5-С (CH2); CH он > CH;- C- 2. СН--» or Сі» 
on 
2) -H20 
р 
20. Due to the presence of CS,,only monobromination takes place ав CS.,decrease the 
electrophilicity of Br; and also minimize phenol ionization. 
23. 
Ph-C2C CH, на” >Рһ 0-0 CH, БЕР » РП SS tautomerise Ph 
" ў 
more stable 
(incipient carbocation) 
25. 
но, ne HO R 
) ( E Y 
__но, у 
(2) we Y ^R 
O 
(4) R- CHOH- CHOH- В —#% ,R - CH- O + R-CH=0 
26. О 


E COOH 
10) BR a — i. A 
РИМ (ii) аэ reduction соон С? СООН 
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28. H 
H 
"De “Гн; 
СН, 


О 
n || 
(©) - | )—— са (0)- 5 
2 
29. This is ап example of Cross - Cannizzaro reaction. The molecule first attacked is converted to 


sodium salt of benzoic acid іп a Cannizzaro reaction. The presence of -МО: group activates the 
benzene ring towards nucleophilic attack. Therefore nitrobenzaldehyde is preferentially attacked. 
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Mathematics PART - III 
SECTION – A 


Эн 
lim Jx _ 1 


X205, 5 2 


vx 


2. Here A & B set having 2 elements is common, so A x B& B x A have 22 i.e. four elements іп 
common. Here n[ (A xB)o (Bx А)| -4. 


аг 
rcos0 + sino — 
" dy - cos0+si т 
dx rece 
dé 
.. (2-2cos0)cos0 + sin@(2sin0) 
-2(2 - 2cos0)sin0 + cos (2sin0) 


а) 4e 
dx ah Base 
4. f(x) = log z (2- log; (16sin’ x +1)) 


1 < 16sin?x + 1 < 17 

0 < log2(16 sin?x + 1) < log 17 

2 1092 17 < 2 – loge (16 sin^x + 1) <2 
now consider 

0 < 2 - log4(16 sin^x + 1) <2 


= 0 < log z |2- log; (16sin? x+1)| < 10925 =2 


1 х<-1 

0 x --1 
-1 -1«x«0 

5. (909) -10 х=о 
1 0<х<1 

0 Х-1 

1 х>1 


points of discontinuity агех--1,01. 


8. Here f is a differentiable function then f is continuous function so by L.M.V.T. theorem for any а е 
(0,4) 
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з ЖАУА) 
теш 
again from mean value for апу b є (0, 4) 
f(b) - 9-10) 2-і) 
multiply both (i) and (ii) we get 
ши ын (0) = f'(a).f (b). 


9. f(x) = x? + ах? + bx + 5 sin? x 
f'(x) = 3x? + 2ах + 0 + 10 sinx cos x 20vx eR 
ie. 3х2 + 2ах +0 + 5 зіп2х>0 Vx eR 
if 3х2 + 2ах+6-5>0 
да? – 12(b — 5) <0 
а? – 3b + 15 <0. 


10. Slope of the tangent їо curve у = Е JE 3 


4 2 4 2 

y = е cos х 
s = I = e (-sinx +cosx) 

dx 
ds Ө | | 
r (—sinx + соѕх -cosx - sinx) 
= —2e" sinx 
Че ш) Х = 0, п, 27 ("0 <х < 2л) 
ах 


value of s at x = O is 1, atx = x is — e" at x = 2л is e? minimum at x = л. 


11. =Í 4cos| x + Z |сов2х-сов| 2 + х dx = 2[ cos(2x +n) + cos 27 cos2x dx 
6 6 3 
-2| [-cos2x - 5 Jeos2x dx = | (-2cos* 2dx - cos2x)dx 
2 
sin4x біп2х 
4 2 


= -[ (1+ cos 4x + cos2x)dx = -x 


13. Let y= /xt+y 


y -y-x-0 
1+ 14+ 4х 
Иса 
1+ 1+ 4х 
i a с 
2 
14 1- 2[2 9. 
9 1+с05 x 
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- -2(їал” (0)- tan" 1) 


cosa 1 


1+sinĉa 2 


17. 1-| п| 2884 n es 
sina COSX 


= (рп <овассзх зпазпа р, _ [nf Set) a 


sinacos x 0 sinacosx 


= І Incos(a- (a - x)) dx - J, in(sina) dx = J, Incosxdx 


k 
п(п+1) n(n+1)(2n+1) 
A 2 6 
n(n+1)(2n +1) 
6 
: In(1+x)x 
xX — П(1+Х)х — 
ie | а. Же: е 
x30 X x50 X 
differentiate two times. 
20. y-e*cosx 
yi2—e*sinx-e*cosx--e"* sinx-y 


yo2—e"*cosx + e* sin x — у; 


> уг=-у-у-е^зпх 
=> У:2--2(ужу!) 
= ye 21+ Ya) 
=> Уа--2(е”віпх-у) 
— у4-2у|-2у-2у-2у| 
=> yat+4y=0 
25. => lim о(а-һ)Қа)-о(а)-Қа-һ) 
һ—›0 h 
=> & eee) ee eee ) 


26. lim (6" у БЕЙ 
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27. 


28. 


29. 


30. 


13 


For all n it touches the curve. 


f(x) = х Зх +k => f'(x) = 3х2 -3 
Р(х) = 366 — 1) «0 v x e(0, 1) 
Hence Ғ(х) is strictly decreasing 


am? 3+ 2logx 
1-6logx 

- tan" 1-2logx + tan“! 3 + 2logx 
1+ 2109х 1-3.2logx 


= tan 1- tan” (2logx) - tan"! (3) + tan ' (2logx) 


= tan (1) 2 tan (3) 
= constant function. 


P ы EM шин 
n> h 100(140) | 
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e*!-1 " 
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FIIT] EE | EE (Advanced), 2016 
PART TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
* You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have more than one correct 
answer. Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate ив эи БЭ ЛЕ ЕЕ ШЫ 
OUUU AA 


FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015 


OOOO 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107725 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal Кто”! 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct. 


1. 


Two radioactive materials X; and X» have decay constants 10 à and à respectively. If initially they 
have the same number of nuclei, then the ratio of the number of nuclei of X, to that of X» will be 
1/e after a time 

(А) 1/(10 A) (В) 1/(112) 

(С) 11/(10 A) (D) 1/ (9A) 


Radius of curvature of the concave mirror is 60 cm. In front of this a 
glass slab is situated very close to the mirror as shown in the figure. A 
point object O is lie at a distance of 100 cm from the pole then the 
position of the image from the pole is 

(A) 45 cm (B) 55 cm 

(C) 40 cm (D) 60 cm 


The minimum distance between an object and its real image formed by a thin convex lens of focal 
length 30 cm is 

(A) 45cm (B) 50 cm 

(C) 75cm (D) 120 cm 


A coil of resistance R and inductance L is connected across an a.c. power supply of r.m.s. voltage 
V. The power dissipated in the coil is, 


(A) V°/R (B) а 
(R? + 0212) 
V?R 
(C) Ro) (D) zero 


In young’s double slit experiment, the intensity of light at a point on the screen where the path 
difference is à is k units; à being the wavelength of light used. The intensity at a point where the 
path difference is 1/4 will be 

(A) k/4 (B) k/2 

(C) k (D) zero 


Space for rough work 
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6. 


10. 


In Young's double slit experiment the two slits act as coherent sources of equal amplitude A and 
of wavelength à. In another experiment with same set up the two slits are sources of equal 
amplitude A and wavelength à, but are incoherent. The ratio of intensity of light at the mid point of 
the screen in the first case to that in the second case is 

(A) 1 : 1 (B) 1:2 

(C) 2 : 1 (D) 4 : 1 


The wavelength of K, line for an element of atomic number 29 is X. Then the wavelength of K, 
line for an element of atomic no 15 is (Take Mosley's constant b = 1 for both elements) 


(A) 25; (B) 28, 
(С) 42. (D) 2a 


A certain radioactive material can undergo three different types of decay, each with a different 
decay constant Эл, 4» and Aa. Then the effective decay constant is 


(Ay саа i ns (B) LS К 

3 Ret M А Ag 

1 11 1 1 

C) Ае = A5 +A D = +—+ 
(C) Nop = А A2 +Ag ( К р 2 ij 
A wire is bent to form the double loop shown in the figure. There isauniform X х х x 
magnetic field directed into the plane of the loop. If the magnitude of this field A B 
is decreasing, current will flow from x с рх 
(A) A to B and C to D (B) B to A and D to C es E ж [Ж 


(C) A to B and D to C (D) B to A and C to D 


In the ideal double-slit experiment, when a glass-plate (refractive index 1.5) of thickness t is 
introduced in the path of one of the interfering beams (wave-length л), the intensity at the position 
where the central maximum occurred previously remains unchanged. The minimum thickness of 
the glass-plate is 

(А) 23. (B) 22/3 

(С) МЗ (D) X 


Space for rough work 
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Straight Objective Type 


This section contains 5 multiple choice questions numbered 11 to 15. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONE or MORE are correct. 


11. 


12. 


13. 


White light is used to illuminate the two slits in a Young's double slit experiment. The separation 
between the slits is b and the screen is at a distance D(»» b) from the slits. At a point on the 
screen directly in front of one of the slits, certain wavelengths are missing. Some of these missing 
wavelengths are 


2 2 
(A) n= (8) л- 27 
b? „16° 


A square loop ABCD of edge ‘a’ moves to the right with а velocity у, parallel to AC. There is а 

uniform magnetic field of magnitude B, directed into the paper, in the region between PQ and RS 

only. І, Папа Ш are three positions of the loop. Then, 

(A) the current induced in the loop has magnitude Р: 
Bav in all three positions A 


(B) the induced current is zero in position II ; : 
(C) the induced current is anticlockwise in position | a : 
x 
x 


о 

> 

w 
x 
2 


ххххххххх 
> 
х х 
IP 
00 


(D) the induced current is clockwise in position Ill 


C хр *C x D Cx: D 
оғ х 5 
A thin equi-convex lens having power P is cut into three parts А, В and С as 
shown. The power of B 
(A) A is twice of B (B) B is equal to A A 
(C) C is equal to B (D) A is equal to C C 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AIITS-PT-IV (Paper-1)-PCM-JEE(Advanced)/16 


14. 


15. 


In figure, there is a conducting ring having resistance R placed іп x 
the plane of paper in a uniform magnetic field Bo. If the ring is 
rotating about in the plane of paper about an axis passing through 
point O and perpendicular to the plane of paper with constant 


angular speed o in clockwise direction. " 
(A) Point A will be at higher potential than O. 

(B) The potential of point B and C will be same. 

(C) The current in ring will be zero. x 


2 
(D) The current in the ring will be = 


X ray from a tube with a target A of atomic number Z shows strong К lines for target А and weak 

K lines for impurities. The wavelength of K, lines is X; for target A and A; and Az for two impurities. 
c 4 and d 

Screening constant of K, lines to be unity. Select the correct statement(s) 

(A) The atomic number of first impurity is 2z — 1. 

(B) The atomic number of first impurity is 2z + 1. 


(2-1) 
EN 


(C) The atomic number of second impurity is 
(D) The atomic number of second impurity is 2H . 
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SECTION- C 
Integer Answer Type 
This section contains 5 questions. The answer to each of the questions is a single-digit AN Zw 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO) 
numbers in the ORS have to be darkened. For example, if the correct answers to question (@@@Q) 
numbers X, Y, Z and W (say) are 6, 0, 9 and 2, respectively, then the correct darkening of QOO) 
bubbles will look like the as shown ӨТӨӨӨ 
(GGG) 
ӨӨӨӨ 
ОООО 
OOO® 
(в) (8) (в) (8) 
ОООО 


A plate of thickness t made of a material of refractive index u = 2 is placed in front of one of the 
slits in a double slit experiment. What should be the minimum thickness t in mm which will make 
the intensity at the centre of fringe pattern zero? (A = 4 mm). 


A bird in air looks at a fish vertically below inside water in a tank. The actual distance of bird and 
fish from the water level is equal but the distance of the fish as estimated by bird is S; and that of 
bird estimated by fish is S2. [Given (S4/S2) = 0.25] then value of u is ; 


For the circuit shown іп the figure, the rms value of voltage across R R Li r 
and coils are Е; and E»? respectively. The power developed across the 
coils in watts is K Watt. Find the value of K. 

(Given Eo = 5V2 V, о = 1007r, Lı = 5 mH, 1-10 mH, r = 20 and 
R=2.5 Q) (S) 

e = Eo sin ot 

Radiations of two photons of energies twice & five times the work function of a metal, are incident 
successively on the metal surface. The ratio of maximum velocities of photoelectrons emitted in 
the two case is given as 1/x. Then what is value of x? 


In the given circuit, the current through 5mH indicator in steady 5mH 
state is х/3 amp. Calculate value of x. (Neglect the mutual 
inductance) 10mH 
20У-т- 
50 
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Chemistry PART - Il 
ЅЕСТІОМ – А 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only one is correct. 


1. 


Before adding the reagents of group (11) of basic radicals, the solution is heated with some 
concentrated HNO; in order to 

(A) lower the pH (B) oxidize Сг?* to СггОу 

(С) oxidize Fe** to Fe? (D) increase |МО: ] 


When heated above 916°C, iron changes its crystal structure from bcc to ccp structure without 
any change in the radius of atom. The ratio of density of the crystal before heating and after 


heating is: 

(A) 1.089 (B) 0.918 

(C) 0.725 (D) 1.231 

The aqueous solution of each of the following salt is coloured except 
(A) TiCl, (B) FeCl, 

(C) CuCl, (D) MnCl, 


If all Fe?* ions are replaced by Sr^ ions in 0.1 mole of Еео»О, then number of vacancies created 
are 

(A) 0.035 Na (B) 0.01 Na 

(C) 0.07 Na (D) 0.1 Na 

(Na is Avogadro number.) 


In diamond, the lattice is fcc with C atoms occupying lattice points as well as some of the voids. 
Which of the following statement(s) is/are correct about the diamond structure? 
(І) In the diamond lattice, half of the tetrahedral voids are occupied. 
П) Percentage space occupied (packing efficiency) is 74%. 
111) In the diamond lattice all octahedral voids are occupied. 
) Only | (B) Only III 


( 
( 
(A 
(C) 1, II and III (D) Only II 
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NaCO; cannot be used in place of (NH,)2CO3 for the precipitation of group V cations, because 
(A) Ма” interferes in the detection of group V (В) concentration of CO? is very low 


(C) Ма” will react with the acid radicals (D) Mg” will precipitate as MgCO; 
When K4[Fe(CN)e] is added to FeCls, the complex formed is 

(A) Fes[Fe(CN)g] (B) KzFe[Fe(CN)s] 

(C) Fe4Fe(CN)g] (D) KzFe[Fe(CN)e]o 


When excess of SnCl is added to a solution of НОСІ, a white precipitate that turn grey, is 
obtained. The grey colour is due to the formation of 

(A) Hg2Cl2 (В) SnCl, 

(C) Sn (D) Hg 


For an ideal binary liquid solution with P? > Р, which relation between x, (mole fraction of A in 
liquid phase) and Үд (mole fraction of A in vapour phase) is correct? (ув 8 Үр are the mole 
fractions of B in liquid and vapour phase respectively) 


Y 
(Aye ЛА. (B) xa > Xs 
YB XB 
(С) Ya < Ys (D) Ya ХА 
YB XB 


The ratio of van't Hoff factor, if PBrs and PCl; are assumed to be soluble in water and remains 
same as in solid state, is 

(A) 2 (B) 1 

(C) 1.5 (D) 2.5 
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Multiple Correct Answers Type 


This section contains 5 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


11. 


12. 


13. 


14. 


15. 


1 mole benzene (рд е = 42 mm) апа 2 mole toluene (рее = 36 mm) will have: 
(A) total vapour pressure 38 mm 


(B) mole fraction of vapours of benzene above liquid mixture is 2. 
(С) mole fraction of vapours of benzene above liquid mixture is = 


(0) mole fraction of vapours of toluene above liquid mixture is = 


In the equation, X + СМ + НО + О, — [X(CN)2] + 40H ; 'X' can be 

(A) Au (В) А925 

(С) Sb (D) As 

4.5g of Al (atomic mass = 27 amu) is deposited at cathode from АГ” 

of charge. The correct statement/s is are: 

(A) The volume of Нь produced at 0°C and 1atm pressure from Н“ ions in solution by the same 
quantity of charge will be 5.6 /. 

(В) The volume of Нь produced at 0°C and 1atm pressure from Н“ ions in solution by the same 
quantity of charge will be 22.4 /. 

(C) The number of moles of Al deposited will be 0.166 moles. 


solution by a certain quantity 


(D) The number of faraday used for reduction of 1 mole of AI"? is E 


Which of the following statements are true regarding tetrahedral voids in fcc lattice? 
(A) Tetrahedral voids formed by one corner spheres and three face spheres. 

(B) Two tetrahedral voids can exist on one diagonal body line in fcc cubic. 

(C) Tetrahedral voids are equal to number of spheres involved in body. 

(D) Volume of tetrahedral voids are half of the octahedral voids. 


Which of the following is/are the mixed salts? 
) Rochelle's salt (sodium potassium tartrate) (B) Bleaching powder 
) 


(A 
(C) Calcium hypochlorite (D) Mohr's salt 
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SECTION - C 


(Integer Answer Type) 


This section contains 5 questions. The answer to each of the questions is a single digit integer, ranging 
from 0 to 9. The bubble corresponding to the correct is to be darkened in the ORS. 


1. 


Freezing point of 0.2 M KCN solution is —0.7?C. On adding 0.1 mole of Hg(CN)» to one litre of the 
0.2 M KCN solution, the freezing point of the solution becomes —0.53°C due to the reaction 


Hg(CN) + mCN > Hg (СМУ. What is the value of m assuming molality = molarity? 


In the electrolysis of КІ, 12 is formed at the anode by the reaction; 
27 —> lh + 2e 
After the passage of current of 0.5 ampere for 9650 seconds, 1: formed required 40 ml of 0.1 M 
Маҙ5:Оз5Н;О solution in the reaction; 
l2 + 28,05- —> S40% +207 
What is the current efficiency? 


What is the oxidation number of Fe in violet coloured complex Na, |Fe(CN), (NO)s| ? 


An alloy of copper, silver and gold is found to have cubic lattice in which Cu atoms constitute ССР. 
If Ag atoms are located at the edge centres and Au atom is present at body centre, the alloy will 
have the formula Cu,AgyAu,. What is the value of X? 


If E? 2+ p OW and E? з, 5, — 2V then E? will be. 


e? t /Fe 
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Mathematics PART - III 


ЅЕСТІОМ – A 
Straight Objective Туре 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


+ X2 
" - à b 
1. If |а|=а and |b|=b, then (2-8) = 
a+b) (4-5) 
А B = 
(A) | - | = 
а-Б\ (a+b)? 
= + 
С) | —— Dj MEUM 
(С) | F | „с 
2. Let à,b and с be non-zero vectors such that no two are collinear (xb) хс ZI 1|С (а. If 0 is 
the acute angle between the vectors b and с, then sind equals 
2/2 42 
(А) ES (B) <a 
2 1 
С) = D) — 
(C) 3 (D) 3 
; ; 22 X-11 у-2 2+8 
3. The length and foot of the perpendicular from the point (2, —1, 5) to the line T RET ып 
are 
(A) 414,(12,-3) (В) 414,(,-2,3) 
(C) 414,(12,3) (D) None of these 
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A box contains 15 tickets numbered 1, 2, ....... 15. Seven tickets are drawn at random one after 
the other with replacement. The probability that the greatest number on a drawn ticket is 9, is 


9 \ 8Y 
(A) EJ (B) (=) 
(C) (2) (D) None of these 


Image point of (5, 4, 6) in the plane х-у-22-15-0 is 
(A) (3, 2, 2) (B) (2,3,2) 
(С) (2, 2, 3) (б) (- 5, -4, -6) 


Out of 21 tickets marked with numbers from 1 to 21, three are drawn at random. The chance that 
the numbers on them are in A.P., is 

(A) 10/133 (B) 9/133 

(C) 9/1330 (D) None of these 


біп(6-о) cos(0+a) 1 
If = |5іп(0+В) со5(0-0) 1|,then 

sin(0- y) соѕ(0+ү) 1 
(A) A -Ofor all 0 (B) Ais an odd Function of 0 
(С) А-010/0-0-0-ү (D) A is independent of 0 


ы cos? 0 ш Я| соѕ?  sinocoso 


ѕіпӨсоѕ$9 5120 sinocoso біп”ф 
and бала ọ differs by > then АВ = 


(A) | (B) O 
(C) -I (D) None of these 
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9. The area bounded by the curves y 22-|x-1|, y=sinx; х-0 and x =2 is 
(А) 1-2сов21 (B) 2-sin?1 
(С) 2 (D) 1+log2 


10. The solution of the equation x dy =y xtan( 2) is 
dx Х 
(A) xsin( 1) го-о (B) xsiny+c=0 
(C) кан Z| =C (D) None of these 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


11. If A and B are two events such that P(A) 2 1/2 and P(B) - 2/3, then 
(A) P(AUB)> 2/3 (B) P(An B) «1/3 
(С) 1/6 <P(AMB)<1/2 (D) 1/6 < P(A'^B)x1/2 
2n . 2n ü 
cos— -5Ї1-- 10 
12. The possible values of 'K' for which if = is/are 
. 2n 2n 01 
sin— cos— 
7 7 
(A) 7 (B) 6 
(C) 8 (D) 9 
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a b aa +b 
13. If a, b, c are distinct and | b с ba +c] = 0 
aat+b ba+c 0 
Then which of the following may be true 


(А) a, b, c are in A.P. (B) a, b, c are in G.P. 
(C) а is a root of ax? -bx-c =0 (D) а is a root of ax? + 2bx «c = 0 
УЗ 1 
14. P= 2 2) д— r | and Q = P АР" then Р (022005) P' is equal to 
SE C NM E 
2 2 
ЕБ - 
1 2005 —- 2005 
(А) 15-7 | в) | 2 
Е 10 1 | 
1 - Е 
5.5 Сант 
(С) 8 (D | 2 
T 2005 | 1 2005| 
15. If a, b, c are positive and distinct then which of the following cannot be roots of 


0 х-а x-b 
X+a 0 Х-01-0 
X+b х-с 0 


(A) a (В) 0 
(С) b (D) с 
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This section contains 5 questions. The answer to each of the questions is a single-digit DOQQ 
integer, ranging from 0 to 9. The appropriate bubbles below the respective question OOOO 
numbers in the ORS have to be darkened. For example, if the correct answers to question ӨТӨӨӨ 
numbers Х, Ү, Z and W (say) аге 6, 0, 9 and 2, respectively, then the correct darkening of 

bubbles will look like the as shown (096 


SECTION - C 


Integer Answer Type 
X Y ZW 


OOOO 


OI9I9I9 
ОООО 
01000 
960) 


5. 


Leta, b» 0and a = Le bk and В = bi + aj + nk then the maximum value of bt - is 
a 


+a. 


The equation of the plane passing through the intersection of the planes 2x-5y+z=3 and 
х+у+42=5 and parallel to the plane х+Зу+67 =1 is x + Зу + 6z = k, where k is 


A and B are two independent events. The probability that both A and B occur is 1/6 and the 
probability that at least one of them occurs is 2/3. Find 8P(A) + 9P(B) if P(A) > P(B). 


The minimum area bounded by the function у= f(x) and y = ax + 9 (aeR) where f satisfies the 
relation f(x + y) = f(x) + f(y) + y Jf(x) Vx,yeR and Ғ(0) = 0 is 9A, value of A is 


If s dy 


X =y? « y? Jy? - x* and y =1when x - 1, then y - 2 when 5x = 
x 
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o 
n. 
ше 1 D С C 
ER 
5% 2; B B A 
i 
Е 5 3. D A с 
21 
Еш 4. B A D 
P 

of 

ӛз 5 B A A 
SE 
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өз 
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fo 

SE 
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ар 

on 
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me 

о 

gf 10 A A с 
82 

25 
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20 
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Ze 

tm 13 B, C, D A,C B, D 

ю 

59 

E 14 А,В,С A,B A 
o 

Е 
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o 
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о 
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HINTS AND SOLUTION 


Physics PART - I 


SECTION- A 
E М 1 1 
1. e БЕТ = g 1001 = et 
9М = 
feo 
9), 
2. Shift due to slab is = ( *) =29(1 2)-10 ст 
u 
1 1 1 
—+ = ----- 
v -(90) -30 
1i 1i 1 
v 90 30 
1123 э нп 
V 0 
so final image = 45 + 10(again shift) = 55 cm 


3. Since object and image is real 
then object distance = — хү 
Image distance = Хо 


Xo = X4 + X5; | NL ^ Ха 
X, — f 
“----------> 
2 ху+х, = хх d= x(x; - d) Х 
Ї Ї 
> х= Ho pog us x; =2f 
x, - f dx, 


which means x» = 2f 
distance between object and image is 4f = 120 cm 


5. B.lo= K =h lo /2hl соѕф (5-2 


k = 4l(h = l2 = 1) > I = K/⁄4 


when Ax = 2/4, ф En T 
à 4 2 
, KKK 
1-1 +l, + 
4 4 2 
6. fma(coherent) = 1+ 1+ 2.1 


{іп coherent) = I + | = 21 
f(coherent) 4. 2 
f(incoherent) 2l 


7. Vv - a(z - b) 
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= putn21,2,3,............. 
2 2 2 
n= P | b b 
D 3D 5D 


P P P 
then PA = =; Pg = =; Рс = 
Pa Ue cup 
Mosley's law : 
Aa | 2 
(2-1) 
А. (21-1)? 
M (2-1)? 
21-1 = (2-1) 2 
24 = 272—1 


SECTION - C 


S, =H+ uH 
si 
бо u 
SENSN 08 
S2 H 
u=4 


5mh 
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Chemistry PART - II 
SECTION – A 
2 d,,, _ packing efficiency of bcc 67.92 | 0.918 
dep packing efficiency of ccp 74.02 
3. Except Ti(+IV) in ТІСІ, all other metal ions Fe?* in FeCl}, Си?” in CuCl, and Мп? in MnCl, 
contains unpaired electrons and are coloured. 
4. е?" = 0.07 mole in 0.1 mol of Feo;O 
So to balance charge, some of the place has been left vacant as Ғе? is replaced by Sr“. 
0.07 x 2=xx 4 
ма 0.07х2 -0035 
Vacant place = 0.07 — 0.035 = 0.035 Na 
5. In diamond, all the carbon atoms are tetrahedrally bonded to one another so octahedral voids cannot 


be occupied. Also, the lattice points and the holes are occupied by carbon atoms. As a result the 
packing efficiency is less than 74%. 


7. 4FeCl, +3K,[Fe(CN),] ——Fe, [Fe(CN),], +12КС! 
Prussian blue 
8. SnCl, + HgCl; SnCl, 4- Hg4Cl, | 
(white) 
Но,СІ, + SnCl; Hg |4- SnCl, 
(grey) 
^ Ya — Pa/Pr_ ХАРА 
0 
Ya Ys d 
XA Хв (Рв 
й 
Because a >1 
P5 
Hence Ya > ХА 
Үв Хв 
10. РВг, (5) ——J[PBr,](s)-Br (s); [= 2] 
2РСІ, (s) ——Э[РСІ Т +[РСІ,[; [i = 1] 
ratio = E =2 


1 


11. Роа = Р Xs + PPX; 
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42x 1.4.36x 5 = 38 mm. 
3 3 


РмҮв = РЁ x Хь; Where Ys is the mole fraction of Benzene is vapour phase. 


38 хҮ = 14 
E ЖЗА 
838 19. 


In the given reaction ‘X’ сап be Au апа Ag?S. 
4Au + 8СМ + 2H;0 + О —> 4АЦОМ), + 40H™ 


2Ag;S + ВСМ№ + 2H;O + Oz—> 4Ag(CN); + 40Н + 28 


AI? + 3e — Al 


Number of moles of Al produced = s = 0.166 
Number of moles of electrons used = 3 x 0.166 


H*+e > 1н, 
2 
Number of moles of Н» produced = 5х3 х0.166 
Volume of Нь produced = 1.5 х 0.166 х 22.4 l= 5.57 = 5.61 


Rochelle salt (sodium potassium tartrate) апа bleaching powder (calcium chloride hypochlorite) are 
mixed salts. Calcium hypochlorite is a simple salt. Mohr's salt |ЕебО, (МН,)25О:..6Н:0)1 is a double 
salt. 


SECTION – C 


07-2хҚх02 2K,- 4-4 


Но(СМ)» + mCN — Hg (С№)",, 
0.1 0.2 0 
0 (0.2 — 0.1m) 0.1 
Now, Molarity of Ky = 0.2 M 
Molarity of CN” = (0.2 — 0.1m) M 
Molarity of complex = 0.1 M 
0.53 = K; (0.2 + 0.2 — 0.1m + 0.1) = K: (0.5 — 0.1m) 


2 0.53= 2 (0.5 — 0.1m) 2 2.1 = 3.5 — 0.7m 
=> 07m=1.4 = т-2. 


MV 


Number of moles of hypo = —— 
1000 
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1000 
-. Number of moles of l; = 2 x 10? 
Mass of lə = 2 x 10? x 254g 


_ ixtxE 
96500 
2x10? x 254 = ix 9650 x 127 
96500 
i = 0.04 ampere 
Current efficiency = om x100 -8%. 
0.50 
5. Бе?! +2e ——Fe(s); E? =5V ...(1) 
Без" +e ——Fe^'; E?-2V 10) 


Equation (1) + (2): 
Без” +3e —— Fe(s); E? = xV (let) 


Hence, 3X2 2x5 + 2 
X = 4. 
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Mathematics PART - 111 
SECTION – A 
a 0 
à b 2 b? дар 2 
a?+b?-24.5 (4-5) 
a?b? a 
(àxB)x8 - nela 
23 


Ав а апа bare not parallel, аб = 0 and со90+ 5-0 


242 


> Gsis: Hence sin = ——. 
3 3 


Let co-ordinates of foot of perpendicular are (a, b, с). 
a 11 b*2 с-8 , 

10 -4 -11 

Then, а= 10k +11, b = —4k -2, c = -11k - 8. 
Here all alternates give a =1, then k 2 —1. So footis (1, 2, 3) and perpendicular distance between (1, 
2, 3) and (2, - 1,5) is ,14. 

Trick : The foot must satisfy the line, so obviously (1,2,3) satisfies. Now length of perpendicular is 
distance between the foot and the point i.e. 414. But students should remember here that it is not 
necessary that the line segment joining (2, — 1, 5) and (1, 2, 3) is perpendicular to the given line, so 
they should check. Therefore, direction ratios of the line joining (2, — 1, 5) and (1, 2, 3) are (— 1, 3, — 2) 
and that of given line are (10, — 4, — 11). Hence the lines are perpendicular. 


Since 


Let Q be image of the point P(5,4,6) in the given plane, then PQ is normal to the plane. The direction 


ratios of PQ are 1,1,2. Since PQ passes through (5,4, 6) and has direction ratio 1,1,2; 
P 


о 
Therefore, equation of PQ is 
x-5 у-4 2-6 
1 1 2 


=r, (say) 
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5 xX=r+5,y=r+4,z=2r+6 

So, co-ordinates of Q be (r+5,r+ 4,2r +6) 

Let R be the mid point of PQ then co-ordinates of R are 
EE r+4+4 ES 


д ups з 2 
ie r+10 r+8 2-12 
DS 2727 2 


Since R lies on the plane 
алата E 15-0 
2 2 2 
= r+104+r+8+4r+24-30=0 
> 6r+12=0>r=-2 
So, co-ordinates of Q are (3, 2, 2). 
Trick : From option (а), midpoint of (3, 2, 2) and (5, 4, 6) satisfies the equation of given plane. 


ѕіп(0 + а) со5(06-о) 1 
7. Given А = | ѕіп(Ө +В) соѕ(0-+ В) 1 
sin(0--y) cos(0-y) 1 
Operate В, > А, - RR, > R4, -R, 
-. A = (cos(0 + y) - cos(0 + a)} 
(sin(0 + B) - sin(0 + a)} - (cos(0 + B) —cos(6 + o) sin(0 + у) - sin(6 + a)} 
= sin(B — y) - sin(B — о) – sin(a — y), 
which is independent of 0. 


" нь! cos? 0 2 cos? ф ионы 
sinOcos0 51020 віпрсовр їр 

соѕӨсоѕ рсоѕ(Ө – ф) cosO0sinqocos(0 – o) 

оо 2. 


соѕӨсоѕф cosOsin 
= cos(0 - ф) 4 Ф 4 . ? 
cos0sinp ѕіпӨѕіпф 


TU 
= О, |--0-о--|. 
7 ( И z) 


1 2 
9. Area = [(1+x-sinx)dx + | (3 - x - sin x)dx 
0 1 


= 5 +(c0s1—1) +33 + (cos2 - cos!) = 2+с052 


10. x y xtan| У. or У tan| У 
ах Х дх х Х 
It is homogeneous equation, hence put y = vx 


dv 
we get, v+x— =v -tanv 
dx 


= [cot vdv = 49 
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=> log(xsinv) =logc 


= xsin(¥) =e. 

x 

R,:R4 -aR,-R; 

a b аа +0 

bc ba+c =0 


0 0 (ао? +2ba+c) 


aa? +2ba +c = 0 or b? =ac 


P' -P-'now Q = PAP’ = PAP! 
оғ —(РАР-!} -разбр- 

PQ? |\P - p^ (РА 8р-"үр 
- A 2005 E ( «ву 


where B = i | as B? =0, we get B'- 0, vr > 2 by Binomial theorem А2095 = (І-- By? 


12 
=1+ 2005 22 
0 1 


0 х-а x-b 
хха 0 х-с-0 
х-0 x«c 0 
(x +a)(x —b)(x +c) +(x -b)(x-a)(x-c) 20 
((x? +ac) + x(a+c))(x -b)+ ((x? +ac)—(a+c)x)(x +b) =0 
2(x? + ac)x - 2bx(a+c) =0 


x =0 or x? +ac—b(a+c) = 0 


SECTION - C 
а.В= Шы ak 2022 Бе 9 уа 
a b b a b 
Hanes 10 _ 10 10 
5+ a8 Бұр ааа; Coes 
a b a b 


Then the minimum value of 2.3 is 4 
a 


2. maximum value of — is 1. 


Equation of plane passing through the intersection of the planes 2x -5y -z = 3 and x+y+4z=5 is 
(2x -5y +z-3)+A(x+y+4z-5) =0 
=> (2+2)x+(-5+A)y +(14+ 44)-3-52 =0 К) 
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which is parallel to the plane х + Зу + 62-1. 


Then 2+), -5-3, 1-4), 


1 3 6 


. X+3y+6z=7 
Hence, k = 7 


3. Р(А œB) = P(A) P(B) = 1/6 = P(A) P(B) 
P(A UB) = P(A) + P(B) - P(A ^B) 
zs iB e PIA cce 


6P(A) 6 
= 6(Р(А))? - 5P(A) + 1 = 0 = P(A) = 1/2, P(B) = 1/3 
So, 8P(A) -9Р(В)-4-3-7 


4 f'(x) = lim 06-0) 10 0) = lim 100 19) | DIS Қ0)-0,/Қх) 
5 im 09-00), f(x) 
h>0 һ-0 


2,Ї (х) =х+с 
x 


0) = = 


when о. = 0 агеа іѕ minimum 


9 3/2 ^9 
required minimum area = 2[2/у ду S (E - 72 sq. unit. 
0 0 


5. Put y = vx 


p] 
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FIIT] ЕЕ | EE (Advanced), 2016 
PART TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 180 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 08) contains 8 multiple choice questions which have one or more than one 
correct answer. Each question carries «3 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (09 to 16) contains 4 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 statements in LIST II. The codes for lists have choices (А), (В), (С), (D) 
out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate Бы CTE ЕЕ E ЛЕ ЕЕ = 
OUOU AA 


тетенне 001200029150 


FIITJEE Students From All Programs have bagged 33 in Top 100, 77 in Top 200 and 205 in Top 500 All India Ranks. FIITJEE Performance in JEE (Advanced), 2015: 
4551 FIITJEE Students from All Programs have qualified in JEE (Advanced), 2015 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107725 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal Кто”! 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – A 
Straight Objective Туре 


This section contains 8 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE or MORE are correct. 


1. 


The mass number of a nucleus is 

(A) May be equal to its atomic number. 

(B) Always less than its atomic number. 

(C) May be more than its atomic number 

(D) May be more than or may be equal to its atomic number. 


The potential difference applied to an X-ray tube is increased. As a result in the emitted radiation. 
(A) The intensity increases. (B) The minimum wavelength increases. 
(C) The intensity remains unchanged. (D) The minimum wavelength decreases. 


When photons of energy 4.0 eV strike the surface of a metal A, the ejected photoelectrons have 
maximum kinetic energy Ka eV and de-Broglie wavelength лд. The maximum kinetic energy of 
photoelectrons liberated from another metal B by photons of energy 4.50 eV is Kg = (Ka — 1.50) 
eV. If the de-Broglie wavelength of these photoelectrons is Ав = V2 Aa, then 

(A) the work function of A is 1.0 eV (B) the work function of B is 3.0 eV 

(C) Ka = 3.00 eV (D) Kg = 3.0 eV 


A prism of refractive index V2, refracting angle A produces minimum deviation Dm of a ray on one 
face at an angle of incidence 45° . The values of A and Dm are respectively. 

(A) 45°, 45° (B) 45°, 60° 

(C) 60°, 30° (D) 60°, 45° 


Space for rough work 
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5. 


At t = 0 capacitor В has charge qo 


(Таке: 1. = 1001 -10%9с) 


4c 2 
(A) If i= imax in the circuit then q will be same on each capacitor 40 
А В 
TE TT QA C C 
(B) If i = imax in the circuit then m^ 
B 


(С) ав = 50 (1 — cos 100 zt) х 10? C 1=0 
(D) qa = 50 (1 + cos 100 лї) x 10°C 


Figure shows two spherical surfaces of radii R and 2R separating three 
transparent media of refractive index u = 4, u = 2 and и = 1. A гау of light 
travelling in medium p = 1 is incident on outer sphere tangentially. The net 
deviation suffered by light ray will be. 

(A) 0° (B) 90° 

(C) 240° (D) 280° 


The magnetic field within a long straight solenoid with a circular cross section and radius R 
increases at a rate of E, The magnitude of the induced electric field outside the solenoid at a 


distance rə from the axis is : 


нан R? ав 

› dt 2r, dt 

ЗА? dB у P? dB 
In figure, i; = 106%, i; = 4A апау, = 3e “У. The current i, is B 
(А) [2-2(1-e?*)]A C=2F | 
(B) [2+2(1-е А ^w 
(D) [2-3(1- e?*) ]A y Ju с 

Уу 2 L=4H 
р 


Space for rough work 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a paragraph. 
Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is correct 


Paragraph for Question Nos. 9 to 10 


An electron is orbiting in a circular orbit of radius г under the influence of a constant magnetic field В,. 
instead of coulombic attraction. Assuming that Bohr's postulate regarding the quantization of angular 
momentum holds good for this electron [h = planks constant, e = charge on electron and m = mass of 
electron] 


Answer the following questions in view of the above passage: 
9. Radius of n" orbit of the electron will be 


2nh nh 
AL A BS (9) dz Be 

neh 2neh 
(C) 158 (D) ТВ 


10. K.E of electron in n" orbit will be: 
nhBe B nhBe 
4тт 21m 
nhB p, hB 
2лет 4лет 


Paragraph for Question Nos. 11 to 12 


In the figure shown the figure rods have à resistance per unit length. The 
arrangement is kept in a magnetic field of constant magnitude B and 
directed perpendicular to the plane of the figure and directed inwards. 
Initially the sides are given as shown and they form a square. Now each 
wire starts moving with constant velocity towards opposite wire. 


11. Find as a function of time, induced emf in the circuit. 
(А) 4уВ(/- 2vt) (В) 8v°Bt 
(С) 4v?Bt (D) 4vB(/ — 4vt) 
12. Induced current in the circuit with direction is 
(A) “з. clockwise (B) yE clockwise 
2). А 
2vB 
(C) Em anticlockwise (D) none of these 


Space for rough work 
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Paragraph for Question Nos. 13 to 14 
A thin equi-convex glass lens with radius of each of face R is placed between water and oil. 
3 4 
(Given: au; = 2: altoi = 2 and au, = 2 


Answer the following questions in view of the above passage: 


13. If incident ray is from oil then focal length will be : 
(A) 4R B) 2R 
(C) (3/2)R (D) оо 
14. If incident ray is from water then focal length will be : 
(A) 4R (B) 2R 
(C) (3/2)R (D) eR 


Paragraph for Question Nos. 15 to 16 


A conducting ring of radius R is rotating as well as translating on a Ф 
smooth horizontal surface, where a uniform magnetic field B is хох BR хох OX 
present. Velocity of centre of mass is given as v = 2Ro, where o is x x x x 
the angular velocity of the ring, then 
x 5 Q x 
x x x x 


15. Motional emf across PR is 
(A) 2BRv (B) BRv 
(C) 3/4BRv (D) 4BRv 
16 Motional emf across PS is 
(A) 2BRv (B) BRv 
(C) 3/4BRv (D) 4BRv 


Space for rough work 
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Matching List Type 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct. 


17. Refractive index of lenses is 3/2. Then the final position of the image from the pole is 
List — 1! List - Il 
(P) (1) | 40/7 cm, left to P 
Ó 40cm | 
R = 20 ст R - 20cm 
(Q) | (2) | 40/9 cm, right to P 
o Пээ 
О 40ст 


(3) | 40/3 cm, right to P 


(4) | 40 cm, left to P 


VANAV 
A= -NJ 
€) № оо — (p 


18. Match the following 1151-| with 1151-1| 


List - 1 List - Il 


(P) | Wave nature of light (1) | Young's double slit experiment 
(Q) | Particle nature of light (2) | Photoelectric effect 
(R) | Wave nature of electrons (3) | Electron microscope 
(S) | Particle nature of electrons (4) | Cathode rays 
Codes: 
P Q R 5 
(А) 1 2 3 4 
(B) 2 4 1 3 
(C) 4 3 1 2 
(D) 2 3 4 1 


Space for rough work 
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19. Consider two parallel conducting frictionless, resistanceless tracks 

which are kept in gravity free space as shown in the figure. A XXXXX |х 
moveable conductor PQ of resistance r initially kept at OR given а XXXXX |X 
velocity Vo m/s towards right. If there exists a magnetic field which 
depends on x-co-ordinate in space from O and perpendicular to ЖАМЫЛА > 
plane of parallel tracks and given by ХХХХХ |X 

А О 
B=ax(-k) (о is constant) (0, 0) 200 
Take mass of conductor РО m = 1 kg, length | = 1m a = 1 T/m, Е 
vo 210 m/s. (2'% = 1.26) 
r= зо. Then match 1151-| with List-ll. 

List -1 List - Il 
(P) | x-coordinate of conductor when speed become half of initial value. (1) | 15unit 
(Q) | Current of conductor when speed become half of initial value (2) | 3 unit 
(В) | E.M.F. induced in conductor when speed become half of initial value. | (3) | 4 unit 
(S) | x-coordinate when speed becomes zero (approximately) (4) | 25 — 
3 

Codes: 

P Q R S 
(A) 1 4 2 1 
(B) 4 2 1 3 
(C) 2 4 1 3 
(D) 2 3 4 1 

20. A child in a toy car is moving towards a cubical container 


with a velocity of 3 cm/s, whereas fish is moving towards 
child with a velocity of 4 cm/s as shown in the figure. The 
wall behind the fish is silvered (Refractive index of water 
is и = 4/3). Match the following 


Plane mirror 


List -1 List - Il 

(P) | Velocity of child as observed by fish by one refraction only (1) | zero 
(Q) | Velocity of fish as observed by child by one refraction only (2) | 6 cm/s 
(R) | Velocity of image of fish by reflection from mirror as observed by child. | (3) | 8 cm/s 
(S) | Velocity of image of child by reflection from mirror as observed by fish | (4) | 7 cm/s 
Codes: 

P Q R 5 
(А) 1 4 2 1 
B) 3 2 1 1 
(С) 2 4 1 3 
(D) 2 3 4 1 


Space for rough work 
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Chemistry PART - II 


SECTION - A 


Multiple Correct Answers Type 


This section contains 8 multiple correct answer(s) type questions. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONE OR MORE is/are correct. 


1. 


Cataphoresis is the process used for the coagulation of colloids. It can be used for 


(A) colloids having positive charge (B) colloids having negative charge 
(C) lyophilic colloids (D) All of the above 
The solid compound SiO; exist in the forms of 
(A) crystalline in quartz (B) amorphous in quartz 
(C) amorphous in silica glass (D) crystalline in silica glass 
А о = о 1 о em о = р 
Given 2 m 0.80V, ZA = —2.37V, 2 си = 0.34V, Е 2+. р 0.79V. Which of the 


following statement(s) is/are incorrect? 

(A) AgNO; can be stored in copper vessel. 

(B) Cu(NO3)e can be stored in magnesium vessel. 
(C) CuCl; can be stored in silver vessel. 

(D) НоСІ can be stored in copper vessel. 


Identify the correct statement(s) 

(A) 1 M NaCl has higher freezing point than 1 M glucose solution. 

(B) 1 M NaCl solution has almost same boiling point as 1 M KCI solution, assuming 100% 
ionisation. 

(C) Apparent molecular weight of NaCl will be less than 58.5 in water because it undergoes 
dissociation. 

(D) і- 1 when acetic acid is dissolved in benzene. 


Which of the following is/are true? 

(A) All halogens exist as diatomic gaseous molecules at ordinary temperature 
(B) Bromine dissolves in chloroform imparting blue colour 

(C) Chlorine monoxide is evolved when KCIO; is treated with conc. HSO, 
(D) Chloride ion is confirmed by chromyl chloride test 
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6. Which of the following is/are correct for lyophillic aquasols? 
(A) Its surface tension is lower than that of Н:О 
(B) Its viscosity is higher than that of water 
(C) Colloidal silver 
(D) Colloidal antimony 


7 Which of the following compounds are coloured due to charge transfer spectrum? 
(A) K;2CrO; (B) КМпО, 
(С) [Co(NH3)g]Cls (D) [Cu(NHs)4]SO4 
8 Nitrogen dioxide can be obtained by heating 
(A) KNO; (B) Pb(NOs)2 
(C) ШМО» (D) AgNO; 


Linked Comprehension Type 


This section contains 4 paragraphs. Based upon each paragraph, 2 multiple choice questions have to be 
answered. Each question has 4 choices (A), (B), (C) and (D), out of which ONLY ONE is correct. 


Paragraph for Question Nos. 9 to 10 


(A) + NaCI—— B(white ppt.) 
(B) + KI—— С (green ppt.) 
(C) + Kl(excess) —— (D) + (E) (colourless solution) 
(Е) + NH, --KOH——F 
9. Compound (A) and (B) are respectively 
(A) AgNO; and AgCl (B) Ро(МОз)> ad РОС!, 
(С) Hg»(NO3)? and Hg2Cle (0) Си(МОз)» and Cu;Cl» 
10. When compound (B) reacts with МН; solution, the colour of the compound formed is 
(A) black (B) red 
(C) yellow (D) white 


Space for rough work 
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Paragraph for Question Nos. 11 to 12 


The binary compounds of oxygen with other elements are called oxides. They are classified either 
depending upon their acid — base characteristics or on the basis of oxygen content. 


11. Which of the following pairs contain neutral oxides? 
(A) SOs, SO; (В) N2O3, N2Os 
(C) CO, NO (D) Ма:О, CaO 
12. Which of the following pairs contains mixed oxides? 
(А) Pb3O,, ҒезО, (В) MnO;, ВаО; 
(С) KOs, Ма:О: (D) Мп4О,, N2Os 


Paragraph for question Nos 13 to 14 


The electrical energy produced by a galvanic cell is given by the product of its electromotive force and the 
quantity of electricity which passes. Till about the middle of the nineteenth century it was generally 
believed that electrical energy of a reversible cell originated from the decrease in the enthalpy (-AH) of 
the cell reaction. This view received support from the fact that the enthalpy change of the reaction 
Zn(s) + Cu^(ag) —o Zn**(aq) + Cu(s) 

taking place in the Daniell cell is about 210,000 joules which is very close to the electrical energy of the 
cell viz., 212,300 joules, as calculated above. However, towards the close of the century, it was pointed 
out by Gibbs, and independently by Helmholtz, that the electrical energy of a reversible cell originates 
from the free energy decrease (—AG) of reaction occurring in the cell. Suppose in a particular cell reaction, 
n is the number of electrons liberated at one electrode (or taken up at the other electrode), then evidently, 
n faradays (nF coulombs) of electricity will be generated in the complete cell reaction. If, for the sake of 
simplicity, the EMF of the cell, viz., Есе is denoted by E, then 

Electrical energy produced by the cell = nFE 

Hence, -AG = nFE 
Read the following paragraph and answer the questions given below: 


13. In the Daniell cell, the EMF is 1.10 volts. The cell reaction involves liberation as well as taking up 
of 2 moles of electrons. What will be the electrical energy generated in the cell for the complete 
cell reaction 
(A)106, 150 joule (B) 212, 300 joule 
(C) 53, 075 joule (D) None of these 

14. For the Daniel cell involving the cell reaction, 


Zn(s) + Си (ай) - Zn**(aq) + Cu(s) 

The standard free energies of formation of Zn(s) Cu(s), Си (ад) and Zn**(aq) are 
0, 0, 64.4 kJ mol! and -154.0 kJ тог", respectively. Calculate the standard EMF of the cell. 

(A) 1.13 volt (B) 2.10 volt 

(C) 0.5 volt (D) 1.95 volt 
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Paragraph for question Nos 15 to 16 


Addition of non-volatile solute always lowers the vapour pressure of solvent, therefore, it will be in 
equilibrium with solid phase at a lower pressure and hence at a lower temperature, the difference between 
the freezing points of the pure solvent and its solution is called depression of freezing point. The 
depression in freezing point when 1 mol of solute is dissolved in 1000 gm of solvent is called molal 
freezing point depression constant (К). The value of К; for НО is 1.86 К mol "Ка. To understand this, a 
solution of 25% (w/w) MgCl. containing impurity of the chloride of a trivalent metal M having atomic mass 
43.5 gm (24% by weight of MgCl?) has been prepared. In this solution MgCl» is completely dissociated. 
On the other hand only 50% dissociation of MCI; takes place and molality is approximately equal to 
molarity. 

Read the following paragraph and answer the questions given below: 


15. Depression in freezing point of the solution is 
(A) 17.36 К (В) 13.02К 
(С) 14.88 К (р) 1242К 
16. If the solution is cooled to —21.7?C, what weight of ice will be formed? 
(A) 15 gm (B) 60 gm 
(C) 40 gm (D) 51 gm 


(Matrix-Match Type) 


This section contains 4 questions. Each question has four statements (Р, Q, R апа 5) given іп List-I and 
four statements (1, 2, 3, 4) in List-Il. Any given statement in List-l can have correct matching with ONE 
or MORE statement(s) given in List-Il. For example, if for a given question, statement B matches with the 
statements given q and r, then for the particular question, against statement B, darken the bubbles 
corresponding to q and r in the ORS. 


17. Match the List — | with the List - Il. 


List-l List-ll 
1 1 
P ДА 
( ) Am ( ) R x S 
1000 
(Q) | « (kappa) (2) т 
(R) | a (3) | ^ua = Ағ + Nor 
(S) | Kohlrausch’s law ШЕР 
^ 
Codes: Р Q R S 
(A) 2 1 4 8 
(B) 2 3 4 1 
C) 4 1 2 3 
(D) 1 4 2 3 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


18. 


19. 


20. 


13 


Match the 11511 with the List-ll 


AIITS-PT-IV (Paper-2)-PCM-JEE(Advanced)/16 


List-l 


List-ll 


P) van Arkel method 


Purification of copper 


Refining of silver 


(P) 
(Q) Poling 
(R) 
(S) 


R 
S) Solvay process 


(1) 
(2) 

Cupellation (3) Manufacture of NasCO3 
(4) Purification of titanium 


Codes: Р Q R S 
(A) 3 2 1 4 
(B) 2 3 4 1 
(C) 4 1 3 2 
(D) 4 1 2 3 


Match the List — | with List — Il: 


List-l 


(P) | Molality of water 


(Q) | Mole fraction of sugar in 214.2 g sugar 
syrup containing 34.2 g of sugar. 


(В) | Molality of sugar solution(ll) prepared 
above 


(S) | Molality of CH3OH is aqueous CHOH 
solution (Mole fraction of CH3OH = 0.02 
and density of solution = 0.994 g/cc) 


List-Il 
(1) | 1.13 
(2) | 0.555 
(з) | 0.0099 
(4) | 55.5 


Codes: Р Q R S 
(A) 3 2 1 4 
(B) 4 3 2 1 
(C) 4 1 2 3 
(D) 1 4 2 3 
Match the geometry (List — 1) with the corresponding complex (List — Il). 
List -1 List – 11 
(Geometry) (Complex) 


Octahedral 


Теїгасагропу! nickel (0) 


Square planar 


Pentafluoro antimonate (Ш) ion 


P| DIOS 


[ATA 


Square pyramidal 


(1) 
(2) 

|Tetrahedral (3) |Tetraammine copper (11) sulphate 
(4) | Hexacyanoferrate (ІП) ion 


o 
o 
о. 
Ф 
Ф 
ч 


R 
1 
4 
1 
2 


SOBs 

а IN CT 
ROWNO 
оого = AY 
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Mathematics PART - III 


SECTION - A 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct 


1. 


The line whose vector equations аге г = 2i — 3j + 7k + А (2i + pj + 5k) 

and г =i + 2] + ЗК + n (31 — pj + pk) are perpendicular for all values of X and р if p is equal to 
(A) -1 (B) 2 

(С) 5 (D) 6 


х-1_у+1_2-3 


The equation of projection forming plane of the line in the plane x + 2y+z=6 


-1 4 
is/are 
(А) x+2y+z-6=0 (В) 9х-2у-52-4-0 
(С) x-2y-z+6=0 (D 9х-у-52-4-0 


An urn contains four tickets with numbers 112, 121, 211, 222 and one ticket is drawn. Let 
Ai(i = 1, 2, 3) be the event that the ith digit of the number of ticket drawn is 1 then 

(A) P(A:) = P(A2) = P(A3) = 1/2 

(B) P(A10A2) = P(A1) . Р(А:) 

(C) Ai, Ах, Аз are pairwise independent events 

(D) P(A; ^ Az ^ Аз) = P(A:) Р(А2)Р(Аз) 


Let us define the events A and B as 

A : An year chosen at random contains 29 days in the February month. 
B : An year chosen at random has does not contain 53 Fridays. 

If P(E) denotes the probability of happening of event E then 


(А) Р(В)-2 (B) РВ) = = 


7 
(С) Р(А/В)-2/5 (D) P(A/(B) = 5/23 


Space for rough work 
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If A and B are any two different square matrices of order n with A — B is non-singular A? = В? and 
A(A(B)) = B(B(A)), then 

(А) А?-В2-О (В) A?+B? =I 

(С) A* «B? =I (D АЗ-ВЗ-О 


а а-а а+2а 
Let A=|a+d а+2а а |, then 
а+2а а а+а 


(А) Adepends ona (B) А depends on d 
(C) Ais constant (D) all the above 


Area bounded by curve y? = x and x = 4 is divided into 4 equal parts by the lines x = a and y = b 
then. 


(A) Area of each part = 3 (B) 0-0 


1/3 


(С) a= v2 (0) a=(16) 


The differential equation of the curve for which the initial ordinate of any tangent is equal to the 
corresponding subnormal. 

(A) is linear in x (B) is homogenous of first degree 

(C) has separable variables (D) is of second order. 
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Comprehension Type 


This section contains 4 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is 
correct 


Paragraph for Question Nos. 9 to 10 


lal = Б] = Ic| 2 là bl 21, à-6 20. If a= and à, k and b are linearly dependent. 


j 
270 


9. If maximum and minimum value of Б.С is M and m, then 4(M* + т?) is 
(A) 1 (B) 5 
(C)3 (D) 6 
10. If for some с, |Бхб|=|ахб| and č 2 pi - qj rk , then 16(p* + qf + г) is 
(A) 8 (B) 21 
21 
С) — D)4 
(C) Е (0) 


Paragraph for Question Nos. 11 to 12 


T is the region of the plane x + y + z = 1 with x, y, z > 0. S is the set of points (a, b, c) in T such that just 


two of the following three inequalities hold: a <5 ‚б 55 „С 23 : 


6 
11. Area of the region Т is 
43 43 
А) --- Бу 22 
(А) Y 8) 5 
(С) V3 (D) none of these 
12. Area of the region S is 
48 743 
(A) T (B) “86” 
(C) v3 (D) none of these 
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Paragraph for Question Nos. 13 to 14 


A matrix H = [hy] is used to keep track of three football players (numbered 1, 2, and 3) in three matches 
(1-2 and 3"). 

Re(hj) = number of matches in which both } and k^ players played ог both did not play. 

(If | =k itis 3) 

Img(hy) = (number of matches played by к" player) — (number of matches played by |" player) 


13. 


14. 


Let P = [Py], Px = 1 if j” player played in К" match and Ру, = i otherwise (i = 4/1), then |det(H)| is 


equal to 

(A) |det(P)| (B) |det(P)|? 

(C) |det(P)|° (D) none of these 

det(H) is 

(A) complex with imaginary part a multiple of 4 (В) non-positive multiple of 3 
(C) non negative multiple of 4 (D) none of these 


Paragraph for Question Nos. 15 to 16 


Given f(x) = x? + x — 2, f: В > В, area of bounded by f(x), f (x) and xy = 0 in 1% quadrant is A, where 


A= 3-7 , where t = а' and 3(a + b) = n; a, b, n e М anda is prime. 


15. 


16. 


Difference of last two digits of a? 729 is 
(A) 0 (B) 1 
(C) 2 (D) 3 


Number of ways of putting n alike apples and n alike oranges in six baskets if each basket can 
hold atmost five fruits is 

(А) "C, —6 “Ce + 15 °С» (B) (Cs -6 "Cs + 15 C 

(C) (Cs -6 0:4 15/0) -5° (D) none of these 
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(Matching list Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


17. Now match the following List-l with List-ll. 


List — I List — Il 
(P) | & b unit vectors and 4+ 2b 1 5а 40, then 2(a-b) is equal to (1) 0 
(Q) The points (1, 0, 3), (-1, 3, 4), (1, 2, 1), (k, 2, 5) are coplanar, (2) -1 
then k = 
(R) The vectors (1, 1, m), (1, 1, m + 1), (1, —1, т) are coplanar, then (3) 1 
number of values of m is 
(S) | ах(вхс) +6х(сха) - 6x (àxb) is equal to (4) 2 
Codes: 
P Q R S 
(A) 4 3 2 1 
(B) 3 2 1 1 
(C) 3 2 4 1 
(D) 4 1 2 3 
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India and Australia play a series of ‘n’ one day matches and probability that India wins a match 


against Australia is 5 . 


List — I List — 11 
If ‘n’ is not fixed and series ends when any one of the team 4 
(P) completes its 4" win then probability that India wins the series is (1) 27 
If n = 7; then probability that India wins atleast three consecutive 47 
(Q) | matches is (2) 27 
For n = 7, probability that India wins series through consecutive 1 
(R) | wins is (3) 2 
For n = 7, probability that India doesn't win two consecutive 17 
(S) | matches is (4) 26 
Codes: 
P Q R 5 
(А) 4 3 2 1 
(B) 3 2 4 1 
(C) 3 2 1 4 
(D) 4 1 2 3 
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19. Consider the system of equations: 
a*x + (a? — (b —c)*)y + bez = 0 
b*x + (b? — (c —a)*)y + caz = 0 
C^x + (с? — (a —b)*)y + арх = 0, then 


List - ! List — II 


If a+ b + с= 0 and по two out of system of equations have unique solution 
8, b, c are equal then 


If a=b = c = 0, then system of equations have infinite number of 


(Q) (2) solutions 
(R) If a=b =c, a+b + с = 0, then (3) V X, у, Z є R, the system of equations will be 
true 


(S) If a - b +c z 0 and no two out of (4) solutions of system of equations are in the form 
a, b, c are equal, then (A4, А, 244 — №), where Ay, А є В 


Codes: 

P Q R S 
(A) 2 2,4 2,3 3 
(B) 4 3,2 3 4 
(C) 4 3,4 4 1 
(D) 2 2,3 2,4 1 
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20. Now match the following List-l with List-ll. 


List — I List — Il 
: : 1 1 " Zand _ 1 
(P) Solution of the differential equation y" + е? (у')“ = 0 is 0) |х- те” Poe 
(Q) Solution of the differential equation2x(x + y)y' = Зу” + 4xy (2) у? + 2ху = Зх? 
at y(1) = 1 іѕ 
(R) Equation of orthogonal trajectories of the curve y = tanx + (3) 2x + 4y + sin2x = с 
kis 
Solution of the differential equation у’ + 4xy + xy? = 0 is , E 
(S) (4) | y= (е 2) 
Codes: 
P Q R S 
(A) 4 3 2 1 
(B) 1 2 3 4 
(C) 1 2 4 3 
(D) 4 1 2 3 
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Chemistry PART - Il 


13. 


14. 


15. 


16. 


SECTION – A 


Cataphoresis is the process used for coagulation of colloids in which +ve particles move towards уе 
pole and —ve particles move towards +ve pole in the presence of electric field. 


SiO; has different molecular arrangements in different forms. 


Molecular wt. theoretical 


More the value of i lesser will be freezing point of solution and i= - 
Molecular wt. exp erimental 


The first statement is false because Р, and Cl; are gases, Br; is liquid while 12 is a solid. Bromine 
dissolves in chloroform imparting reddish-brown colour. Chlorine dioxide is evolved when КСІОз is 
treated with conc. H2SO, 


Surface tension of lyophilic aquasols is lower than that due to force of attraction between dispersed 
phase and dispersion medium. 
Its viscosity is higher due to force of attraction between dispersed phase and dispersion medium. 


АО = -пРЕ 
= —2 x 96500 x 1.1 
= —212300 J 


(AG?)n = (G?)e - (G?)n 

= 154 — 64.4 = 218.4 KJ. 

AG? - -nFE? 

—218.4 x 10? = —2 x 96500 x E? 
E° = 1.13 V. 


Let the solution is 100 gm 
25 gm is impure MgCl» (MgCl + MCls) 
бат is МС» 

АТ; = ixk, xm 


1000 
Wa 


We 
Mg 


шы 
В /MgClo 
223 | [25x 8 | 
95 150 
1000 


= 1.86 (0.6 +.0.1) x 1900 
ОВО 


= 1.86 х ||іх іх 


x 


Е 


1000 
x 


75 


= 1.86 х 


АТ; = 17.36 К 


At –21.7°С amount of solvent can be calculated as 


3x2] 25x | 1000 


х 
95 150) wa 


21.72 1.86х 


Wa = 60 gm 
Amount of ice formed = 75 — 60 = 15 gm. 
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Mathematics PART - III 
SECTION – A 
1. The given lines are perpendicular for all values of X and и if the vectors 


2i + pj + 5k and 3i — pj + pk are perpendicular 
>2x3+p(-p)+5p=0 
=> р? – 5р-6=0=0=р= –1 ог6 


2. Equation of any plane through the line is а(х — 1) + b(y + 1) + c(z- 3) = 0 
where 2a—b+4c=0 ... (i) 
The plane x + 2y + z = 6 perpendicular to a(x — 1) + b(y + 1) + cz-3) = 0 
" a+2b+c=0 ... (ii) 
a bc 


Solving (i) & (ii) we get —-=—=— 
ving (i) & (ii) we g d 226 


equation of the plane is 9х – 2y – 52 + 4 = 0 
Hence the equation of projection is 9х — 2y – 5z +4 = 0 


8. P(Ay AA) = 1/4 
P(A4) = 2/4 


Р(А5) = L . Thus P(Ay т Ag) = P(A4) P(Ao). Similarly other are true. 
2 


4. P(A) = 1/4, P(B/(A) = 5/7, Р(В/ А) = 6/7 
P(B) = P(A) P(B/(A) + P (A) P(B/A) = 1/4 x 5/7 + 3/4 x 6/7 = 23/28 
P(AnB) 1/4x5/7 5 


P(A/(B) = = = 
PB) 1/4х5/7%3/4х6/7 23 


subtracting (ii) by (i) 
(А? «B*)(A-B)-0 
“|А-8| 50, А? +В? =0 


6. Apply С, > С, = Co and Co > Co = C3 
-d -d а-20 
A=|-d 2d a =-9(a+d)d* 
2d -d аға 
4 
7. Total area - 2| Vx dx = T 
0 
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11. 


AIITS-PT-IV (Paper-2)-PCM(SOL)-JEE(Advanced)/16 


Area of each part = 8/3 
4 

Аз =A, =| (vx -b)dx = 
a 


8 
b+ dx = b=0 
( vx dx Bed 
8 43 
аа 8 =16 


If y = f(x) is the curve, then 


Y —y =f '(x) (X—x) is the equation of the tangent of (x, y). Таке? (x) = X 
Х 
Putting X = 0, the initial ordinate of the tangent is = y — x f'(x) = subnormal at this point 
dy dy dy 
= --- = ХХ — = НЭХ ANS 
У ах БАГ ах У ах 
Which is homogenous of first degree 
Again 


= =1 whichis linear in x 
= (А), (В) are correct. 


Жастан 


= 
2° 2 2/53 2/2! 


(5) (7 +8) 


also if |b xé|=|axél, then с is perpendicular to both à and b 


"ora A 
С-Кх + 
e 1) 
(6-G)max = соѕ30° and (6-@)min = соѕ150°. 


-> 


T is an equilateral triangle with the vertices at (1, 0, 0), (0, 1, 0) and (0, 0, 1) 


— area of the region T is 587 
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12. Take a point ғ(1, P 5) on the plane x + y 


+Z=1 (5/6, 0, 1/6 

The region S is shown as shaded region. (0, 1/3, 2/3) 
Area of S = 9 - з +b? +c”), where (1/2, 0, d 0, 1/2, 1/2) 
a, b, c are sides of three small equilateral Lid C(0, 1, 0) 
triangles (1, 0, 0)В 

748 PE (1/3, 2/3, L (5%, 1/6, 0) 


36 


13-14. Observe that H = PP (Р = transposed conjugate of P) 
So det(H) = det(P) - det(P) 
Also |det(H)| = \det(P)|? = det(H) is non negative integer 
Now in matrix P perform В > R2 — R; and R3 > Rs – R; and take common 1-і (if possible) from В 
and R3 
det(P) becomes (1 —i)*z > det(H) = 24212 


15-16. f(x) and F(x) intersect at f(x) = f(x) = х 
so at x = 2? 


РДЕ 


so area bounded is (2192. 2 [ f(x)dx = 3.2/2 3 sot = 2/^ 
1 


60а-2,0-3,1- 15. 

Last two digits of 22772 are 96 > difference = 3. 

Number of ways of distribution of apples is coefficient of x? in (1+х+х°+...+х 
Number of ways of distribution of oranges is 1. 


JN 


17 (P) а, б unit vectors 
(a + 2b)- (5a - 4b) = 
= 5j «e-a-b-ap[ -o 
> 68.b-3 


(4 b 6 
k 25 k 25 Kk 2 5 1 0 3 
э|13 4-1 2 1-11 032-13 4 
1 2 1 1 0 3 -13 4 |1 2 1 
>ke=-1. 
(А) (1, 1, т), (1, 1, m+ 1), (1,-1, т) are coplanar if 
1 1 m 1 0 m 
1 1 т-1-0- 1 0 т-1-0 
1-1 m 1-2 m 


=> 2 = 0 whichis absurd. 
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19. 
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-. there is no value of m for which the vectors are coplanar. 
(S) &x(bx6)- (а.с) - (à-b)c 

bx (6x) =(b-a)é-(é-b)a 

&x(&xb)- (6-bJà- (6-)b 


since dot product is commutative, so we have, the sum = 0 


(P) Required probability = 2. 


3 4 4 4 7 4 
(Q) Required probability = (1) ІН (4) (5) Ч (5) -27 


(R) Required probability = x 


(S) There are five cases 0, 1, 2, 3 or 4 wins 
1-7-15-10-1 34 
27 727 


Required probability = 


го 
го 
~ 


b-c)? bc 
А = |b? b?-(c-a)? ca Сә С- С; 


--|b? (с-а)? са С» > Сә + 203 


a^ bee? bc 1 b?+c? рс 
2-|b? с°+а° ca --(а +b? +с?)|і c? +a? са C4 > C4 + Сь: 
c? a^-b? ab 1 a?+b? ab 


0 (b-a)(b+a) c(b-a) 
= -(a? +b? +c?) 0 (c-b)(c+b) a(c-b) А; > R; - А, В э R2- Ra 
1 a? +b? ab 
= (а? + 0° + c))(b - a)(c - b)(a - c)(a + b + с) 
= (a - b)(b – c)(c — a)(a + b + c)(a? + b? + c?) 
А = (a —b)(b — c)(c —a)(a+ b + c)(a? + b? + c?) 
(P) Ifa+b+c=0 -А-0 
Given system is homogeneous system, therefore infinite number of solutions will exist. 
(Q) Ifa2b =c = 0, then all three equation willbe0.x+0.y+0.z=0 
therefore any (x, y, 2) will satisfy the given set of equations where x, y, z e В. 
(В) a=b=c,a+b+c#0 
then all three equations will come in form x + y +z = 0 
Solution of equation are (Ол, A», —A4 — №) 
(S) Ағ0 
= only (0, 0, 0) is the solution. = unique solution. 
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FIIT] ЕЕ J EE (Main), 2016 
PART TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries +8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 1075 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION- A 
(Single Correct Choice Type) 


This section contains 30 multiple choice questions. Each question has four choice (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A thin lens with radius of curvature 30 cm and 60 cm is placed with u-232 — 
water on left side and air on right side, then the focal length of the a c 
lens for the parallel incident rays shown in the figure, is 

(A) 72 cm (B) 144 cm 

(C) 36 cm (D) none of these 


Young's double slit experiment is submerged in water as 
shown in the figure. If an air bubble is formed on slit S4, 
then the fringe pattern 

(A) will shift towards A. 

(B) will shift towards B. 

(C) will not shift. 

(D) can't say 


Air 


^B 
Screen 


A screw gauge used to determine the diameter of a wire has accuracy of the order of 0.001 cm. 
The same screw gauge is used to determine the radius of a wire as well as its length. If the 
length of the wire is found to be 2 cm and diameter is determined to be 0.5mm, the maximum 
percentage error accumulated in the resistance of the wire is 

(A) 3.05 96 (B) 3.1 96 

(C) 4.05 % (D) 2.05 % 


Space for rough work 
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4. 


A light of wavelength 24 is incident on a photoelectric plate. It is found that for certain potential 
difference the no. of photoelectrons reaching the collector plate is zero. When light of wavelength 
à is used, the no. of photoelectrons reaching the collector plate is zero at twice the above value 
of potential difference. The threshold wavelength for the photoelectric surface is 


"EL. в) 294 
hs — 2A, = 

(ej (D) = 
mr SX 


Consider two resistances В, (5 + 0.2) О and Re = (10 + 0.1) Q. Find the ratio of their equivalent 
resistances when they are connected in series and in parallel, with proper error limits. 


(А) (15 x 0.5) (B) (4.5 € 0.4) 

(С) (15 40.3) (D) (4.5 € 0.5) 

An experiment was conducted in the laboratory using a thin y 
converging lens. The reciprocal of object distance (u) vs 05 ups 
image distance (v) was plotted as shown. For the graph, 04 

the focal length of the lens used for the experiment, is 1/ V Т (ст) 0.3 

(A) 10 cm (B) 7.5 cm бк ааны сысы 

(C) 5 cm (D) 0.5 cm 0.1 


0.1 0.2 0.3 0.4 0. 
1/4-» 1(ст) 


А radioactive sample undergoes decay as shown іп the 

graph. Calculate the amount of sample left after 30 min. if à 
initial amount of nuclei present is No, is 

(A) No / e? (B) No/ e* 

(C) No / e? (D) No / e? 


ENDS 


0.37 No 


Space for rough work 
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11. 
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A cube of side 2A has a point source S at its centre. All the 0.8A 
faces of the cube are blackened except the top surface which 
has got a square sheet of black paper of side 1.6 A. If the 
source starts oscillating inside a negligibly thin tunnel 
perpendicular to the direction of face ABCD, and having the 
mean position of oscillation at the centre of the ABC, then the 
maximum amplitude of oscillation so that the source may not 
be seen from the top surface is (Refractive index of material of 


сире u = 43.25 . Assume black surface absorbs all light 
incident on it.) 

(A) 0.1A (B) 0.2A 

(C) 0.3 A (D) 0.4 A 


An object is placed at a distance of 15 cm from converging lens of 
focal length 10 cm. Now if lens is displaced laterally (along y — 
axis) by 1 cm, the lateral shift of image will be 


(A) 1 cm (B) 2 cm 
(C) 3 cm (D) 4 cm. 
A ray of light travelling in air (m = 1) strikes the surface AB of 


semicylindrical surface at an angle 30? from normal to the surface. If ray 
come out of slab parallel to itself from C, the refractive index (u2) of slab will 


be 
E (5 
(А) -E (В) ue Um 
24/5 4 
as (D) 3 


A point object placed at a distance of 15 cm in front of concave 
mirror of radius of curvature 20 cm. If object starts moving laterally 
at a speed of vy = 2 mm/s. as shown in the figure the lateral speed 
of image will be 

(A) v 2 1 mm/s (B) v - 2 mm/s 
(C) v = 4 mm/s (D) none of these 


Vo = 2 mm/s 


Space for rough work 
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12. 


13. 


14. 


15. 


16. 


17. 


In Young’s double slit experiment the maximum intensity obtained is lo. The intensity at a point on 
screen where the phase difference between two interfering waves is 7/3 is 


(A) 104 (B) 410 
(C) lo (о) > 


An electron jumps from 7" orbit to 277 orbit in an excited hydrogen like atom, the number of lines 
observed in the resulting spectrum is 

(A) 10 (B) 15 

(С) 12 (D) 8 


A radionuclide Z is produced at constant rate k and decays with decay constant ‘A’. The 
maximum number of nuclei of radionuclide Z, (Nmax) if number of nuclei of z are zero at t = 0, 


D k 
(A) Nmax = k (B) Nmax = 2), 

2k k 
(C) Nmax = А (0) Nmax = 3, 


A light of wavelength 280 nm is used in an experiment on photoelectric surface of lithium 
(ф = 2.5 eV) as cathode. The kinetic energy of electron coming out of cathodes cannot be equal to 
(A) 1 eV (B) zero 

(C) 2.4 eV (D) 1.9 eV 


An element „Х^ undergoes n о - emissions followed by m p - emissions. If element formed is 
„әХ^° , then 

(A)n=2,m=4 (B)n=4,m 
(C)n=2, m=2 (0) п= 4, т 


In Young's double slit experiment the angular fringe width for given light is A0. Now if wavelength 
of light is doubled while distance between slit is halved, the angular fringe width will become 


a) > (В) дө 
А0 
(С) 4^0 (D) Эр 


Space for rough work 
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19. 


20. 


21. 
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The relation between the wavelength of radiation (2) and the principal quantum no. n, when ап 
electron jumps from (n -1)" orbit to n" orbit [Assume n is large] 


(A) Xon (B) X œn? 
(C) А œ n? (D) à œ n 
Two parallel rails of negligible resistances are fixed on a horizontal surface. B 


One end of the rails are connected by a resistance R as shown in the figure. 
There is a uniform magnetic field B perpendicular to the plane of the rails. A 


sliding wire of negligible resistance, length / and mass m can slide on the 
rails. The coefficient of friction between the rails and wire is u. The minimum 
force required to move the wire with uniform velocity v is 


2/2 2/2 
зі, (pi. B 


(A) umg + 


mg B v 
зургын 
west Red 


The length of a strip measured with metre rod is 10.0 cm. Its width measured with verniers 
callipers is 1.00 cm. The least count of metre rod is 0.1 cm and that of vernier callipers is 0.01 cm. 
the error in the measurement of its area is 

(A) + 0.01 cm? (B) + 0.1 cm? 

(C) 50.11 ст? (D) + 0.2 ст? 


(D) None of these 


Mi, М and Ms are plane mirror arranged as shown 
in the figure. A ray of light is incident on the mirror 
M; at an angle of 30° with the normal. It is observed 
that the ray of light after suffering reflection with М, 
followed by M, and M, emerges vertically upwards. 
The angle of inclination of mirror Мз if М» is Кері 
inclined at 30? to the horizontal is 

(A) 25° (B) 35° 
(C) 45° (D) 30° 


Space for rough work 
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23. 


24. 
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shown in the figure. At t = 0, the switch is closed. Find charge on the 
capacitor q as a function of time t. 


(A) q=Ce sin qum (B) а - Се cos (Ш | 5 
(С) q=Ce цо (D) q=Ce Hes 21) 


The power factor of the circuit is 1/4/2 . The capacitance of the ene 
circuit is equal to 

(A) 400 uF (В) 300 uF 100 — 01H 

(C) 500 uF (D) 200 uF e 
Two infinitely long conducting parallel rails are connected through a & B 


capacitor of capacitance C as shown in the figure. A perfect o 1 

conductor of length / is moved with constant speed vo. Which of the ; 

following graph truly depicts the variation of current through the ey 
9 


conductor with time ? 


Current T Current 
(A) (B) 


An inductor L and uncharged capacitor C is connected to a cell of emf s as L с | 


EN 


t (time) t (time) 
Current 7 eis T 
t (time) t (time) 


Space for rough work 
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Light from a monochromatic source is incident normally on a small photo sensitive surface having 


surface area S and work function ф. If power of source is k and a is the distance between source 
and the surface then 


kAS 
лһса 


(i) number of photons striking the surface per unit time will be 1 2 


(ii) maximum energy of the emitted electrons will be “(he — Аф) 


(iii) stopping potential needed to stop the most energetic photoelectrons will be "(пс — Аф) 


(iv) photo emission occurs only if 0 < à < те 
(A) (i) and (ii) are true. (B) (ii) and (iii) are true. 
(C) (i), (ii) and (iv) are true. (D) (i), (ii) and (iii) are true. 


If the potential energy of proton & electron of a hypothetical hydrogen like atom is given by 
2 


where е = charge of electron and г is the radius of atom, then the radius of Bohr's first 


orbit is given by (Mass of electron is me) 


h? h 
cT o B)——— 
2л те” 8) 2л те” 
езі? D h 
2т?т 4л те” 
Find V4 — Vg in steady state in figure shown below 4H 
(A) 8 V (B) 24 V " 
(C) 16 V (D) none А 
А 20 30 
B 
2H, 20 42 


Space for rough work 
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28. 


29. 


30. 


In the given figure, which voltmeter will read zero voltage 
at resonant frequency  rad/sec? 

(A) Vi (В) V2 
(C) Vs (D) V4 


E-E,sinot 


A copper rod moves with a constant angular velocity o, about a long straight 


wire carrying a current l. If the ends of the rod from the wire are at distances a 
and b, then the e.m.f. induced in the rod is 
(ij ee (е) epee «(5 

2n a 2n a 


(C) zero (D) роі (а +b) B 
4n a 
A rod PQ mass 'm' and length / can slide without friction on two vertical МАЛ 


conducting semi infinite rails. It is given a velocity Vy downwards, so that it 
continues to move downward with the same speed V, on its own at any later 


instant of time. Assuming g to be constant every where, the value of Vo zia is oF T 
mg 
Gs 
(A) 1 (B) 2 
(C) 3 (D) 4 Хв 


Space for rough work 
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Chemistry PART - II 
SECTION- А 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only one is correct. 


1: A mixture contains 1 mole of volatile liquid A (Р, = 100 mm Hg) and 3 moles of volatile liquid 
В(Р, = 80 mm Hg). If solution behaves ideally, the total vapour pressure of the distillate is 
(A) 85 mm Hg (B) 85.88 mm Hg 
(C) 90 mm Hg (D) 92 mm Hg 

2. 0.04 М Ма:5О, solution is isotonic with 0.1 М glucose at the same temperature. What is the 
apparent degree of dissociation of Маг5О,2 
(A) 0.25 (B) 0.50 
(C) 0.75 (D) 0.85 

3. When mercuric iodide is added to the aqueous solution of potassium iodide, the 
(A) freezing point is raised. (B) freezing point does not change. 

(C) freezing point is lowered. (D) boiling point does not change. 

4. A 0.001 molal solution of Pt(NH3)4Cl, in water had a freezing point depression of 0.0054°C. If K; 
for water is 1.80, the correct formula for the above compound assuming its complete dissociation 
is 
(A) [Pt(NHs)4Cl]Cl (В) ІР(ІМНз)4СІ СІ» 

(С) [Pt(NHs)4Cl]Cls (D) [Pt(NH3)4Cl4] 

5) Yellow ammonium sulphide is a suitable reagent for the separation of 
(A) Bi,S4 and CuS (В) PbS andBi,S, 

(C) HgS and PbS (D) CdS andAs,S, 
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6. 


10. 


11. 


An aqueous solution of a substance gives a white precipitate on treatment with dilute hydrochloric 
acid, which dissolved on heating. When hydrogen sulphide is passed through the hot acidic 
solution, a black precipitate is obtained. The substance is 

(A) Hg2** salt (B) Си? salt 

(C) Ag* salt (D) Pb** salt 


Ammonium compound on heating produced a gas which gives white fumes when a rod dipped in 
НСІ is brought in contact with the gas. Which one of the following will not produce the gas on 
heating? 

(A) (МН,),50, (В) (NH,), SO, 

(C) NH,NO, (D) NH,CI 


H,C,O, — 89: A (gas) + B (gas) + C (liquid) oxalic acid 

Gas (A) burns with blue flame and is oxidized to gas (B). Gas (B) turns lime water milky 
(A), (B) & (C) are respectively 

(А) СО,,СО,Н,О (В) СО,СО,,Н,О 


(C) CO,SO,,H,O (D) SO,,CO,H,O 


A solid compound AB has NaCl structure. If the radius of the cation is 100 pm, the radius of anion 
‘B’ is 

(A) 241.5 pm (B) 141.5 pm 

(C) 41.5 pm (D) 21.5 pm 


0.1 M Сг,0% will be a better oxidizing agent in which of the following solution? 


(А) 10 ml of 1 M CHCOOH + 10 ml of 1 MNH,OH 
(B) 100 ml of 0.1 M NaOH + 100 ml of 0.1 M HCI 
(C) 50 ml of 0.1 M HCI 

(D) 100 ml of 10°’ M HCI 


A cell made up of two hydrogen electrodes. The positive electrode is in contact with a solution of 
10% M hydrogen ions. The emf of the cell is 0.118 V at 25°C. The concentration of hydrogen ions 
at negative electrode is 

(A) 105 M (B) 10“М 

(C) 10? M (D) None of the above 
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12. One litre of 1 M CuSO, solution is electrolysed using copper and inert electrodes respectively. 
After passing 2F of electricity, molarity of CuSO, respectively, will be 
M M 
A) —,M B) —,0 
(А) > 8) 2 
(с) M7 (D) М,0 


13. Equilibrium constant for the dissociation of Ag(NH,); into Ад” and NH3 is 6 x 10°. Calculate E? 
for the following half reaction, Ag(NH,); +e ——» Ag(s) + 2NH, 


(E, rig - 0.799 V, log 6 = 0.7781). 
(A) 0.372 (B) 0.799 
(C) 0.7781 (D) 0.6 
14. Тһе composition of a sample of Wustite is Feo.930. What is the percentage of iron present as Fe?*? 
(A) 1596 (B) 2596 
(C) 3596 (D) 4596 
15. In a compound AB the ionic radii of А” and В are 88 pm and 200 pm respectively the coordination 
number of A* is 
(A) 6 (B) 8 
(C) 4 (D) 12 
* 88 


r ix 
16. Radius ratio — = 200 = 0.44. This corresponds to co-ordiation number 6. 20. Bridging bonds 
r 
in diborane are 
(A) 3 centre — 4 electrons (B) 2 centre — 3 electrons 
(C) 3 centre — 2 electrons (D) 3 centre — 3 electrons 


17. The incorrect statement regarding CIO molecule is that 
(A) it contains odd number of electrons and hence paramagnetic. 
CIO» dimerises. 
the Cl — O bond length is shorter than the single Cl — O bond length. 
itis a highly reactive species. 


SE Vern nm 


(B 
(С. 
(б 
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18. 


19. 


20. 


21. 


22. 


23. 


24. 


Aqueous sodium hydroxide reacts with white phosphorus to form phosphine and 
(A) NaH;PO; (B) P205 
(C) Na;PO; (D) P203 


Pick out the incorrect statement with respect to SO; 

(A) In solid state 50; exists as cyclic trimer in which four oxygen atoms are arranged 
approximately tetrahedrally around each S atom 

(B) In presence of moisture cyclic trimer changes into linear polymerized structure 

(C) It reacts explosively with Н:О to form H2SO, 

(D) It does not react with HBr 


Van Arkel method of purification of metals involves converting the metal to a: 
(A) volatile stable compound. (B) non-volatile stable compound. 
(C) volatile unstable compound. (D) none of these. 


The ore carnallite is represented by structure 


(А) NaaAIFg (B) NaAl203 

(C) Fe3O4 (D) KCI.MgCls.6H;O 

Auto reduction process is used for the extraction of 

(A) Hg (B) Pb 

(C) Cu (D) All of these 

Pb and Sn are extracted from their chief ore respectively by 

(A) Carbon reduction and self reduction (B) Self reduction and carbon reduction 
(C) Electrolysis and self reduction (D) Self reduction and electrolysis 


Pink colour of KMnO,is due to 


(A) 4-4 transition (B) metal to ligand transition 
(C) ligand to metal transition (D) All the above 
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In which compound does vanadium have on oxidation number of +4? 
(A) МН,УО, (В) K4[V(CN)e] 
(С) VSO, (D) УО5О, 


The yellow colour solution of Ма-СгО, changes to orange red on passing СО» gas due їо the 
formation of 


(А) CrOs (B) CrO; 

(C) NasCr207 (D) Cr205 
Considering НгО as a weak field ligand, the number of unpaired electrons in [Mn(H2O)s** will be 
(A) Two (B) Four 

(C) Three (D) Five 

The smog is essentially caused by presence of 

(А) О and Оз (B) Оз апа № 
(С) oxides of sulphur and nitrogen (D) Ол and № 
Which molecule has tetrahedral geometry? 2 
(A) [Co(NH3)s] * (B) [Ni(CN)AI* 
(C) Ғе(СО) (D) [Nicla] 


Which of the following is wrong in the given statements? 
(A) Coordination number of СГ іп CsCl structure is 8. 
B) Са”? is present in tetrahedral voids of the cubic closed packed structure of F- 


(B) 
(C) O^ is present in the body centre of cube formed by Ма” ions 
(D) In NaCl schottky defect are observed. 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


16 
AIITS-PT-IV -PCM-JEE(Main)/16 


Mathematics PART - III 


ЅЕСТІОМ – A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which ONLY ONE is correct 


1» The vectors a,b and С are of the same length and taken pairwise, they form equal angles. If 
8-1-| апа b=j+k, then the co-ordinates of с are 
(A) (1, 0, 1) (B) (1, 2, 3) 
(С) (-1,1, 2) (D) None of these 
2 The value of c so that for all real x, the vectors cxi — 6j 43k, xi + 2] + 2cxk make an obtuse angle 
are 
4 
(A) c «0 (B) Dee 
4 
(C) ae | (D) c>0 
3. a,b,¢ are three non-zero, non-coplanar vectors and р, are three other vectors such that 
po жм EE ОК" 
a.bxc a.bxc a.bxc 
(A) а.бхс (B) E - 
a.bxc 
(C) 0 (D) None of these 
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If S is the circumcentre, G the centroid, O the orthocentre of a triangle ABC, then SA+SB+SC = 
(A) SG (B) OS 
(C) SO (D OG 


If à, 6,с are three non-coplanar vectors such that volume of parallelopiped formed with a,b, с as 
coterminous edges is equal to volume of parallelepiped formed with àxb , бхс, сха as 


coterminous edges then [а b | may be 


(A) [abc] =0 (B) [abc] =1 

(C) [abe] = -2 (D) [abe] =2 

If à and b are two unit vectors, then the vector (à +b) (xb) is parallel to the vector 
(А) a-b (B) a+b 

(C) 2à-b (D) 2a+b 


х-1 у-3 2-5 


The point of intersection of the lines nd — is 
5 7 1 3 5 
11 3 1 13 
A Gu px EDO B EX Eu РРА 
& (55 z) e 2) 
1 1 3 113 
(C) Баз) (D) (225) 
22 2 222 
The angle between the line -- - 23 - К and the plane 2x - y -32+4 = 0, is 
4 | -4 
(A) sin” ЕЗ (В) sin” сш 
4406 4406 
: 4 
С) sin” D) None of these 
АС) e 
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9. The equation of the plane in which the lines ~ =з i = +З апа = = ан - = lie, is 
(А) 17х-47у-242-172-0 (B) 17х+ 47у -24z «172 20 
(C) 17х-47у-242-172-0 (D) 17х-47у-242-172-0 
10. The direction ratios of the lines OA and OB are 1, —2, –1 and 3, —2, З. Then the direction cosines 
of the normal of plane AOB where O is the origin, are 
& (eel © (2 UN 
429 429 V29 429 429 /29 
(C) | 4 2 3 | (D) 05 ER. x 
429 429 4/29 429 429 V29 


11. The length of projection, of the line segment joining the points (1, —1, 0) and (-1, 0, 1), to the 
plane 2x + y + 6z = 1, is equal to 


255 237 
A) 1--- B) ,/—— 
v) 61 (8) 61 
137 155 
C) 1—— р) 1-99 
61 (0) 61 
12. Reflection of the line eo in the plane x + y +z =7 is 
(A) х-1 y-2 2-4 (B) х-1 y-2 2-4 
3 1 1 -3 -1 1 
(C) х-1 y-2 2-4 (D) x-1 y-2 2-4 
-3 1 -1 3 1 1 
13. А man alternately tosses a coin and throws a dice beginning with the coin. The probability that he 
gets a head in the coin before he gets a 5 or 6 in the dice is 
(A) 3/4 (B) 1/2 
(С) 1/3 (D) None of these 
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Let p denotes the probability that a man aged x years will die in a year. The probability that out of 
n men A,,A,,A3......A,each aged х, A, will die in a year and will be the first to die, 


(А) -0-0-071 (B) [1-(1-p)"] 


(C) — 0- (1-p)") (D) None of these 


One hundred identical coins each with probability p of showing up heads are tossed once. If 
0<р<1 and the probability of heads showing on 50 coins is equal to that of heads showing on 


51 coins, then the value of p is 


1 49 
(A) 5 (B) 101 
50 51 
9 101 D) 191 


A man takes a step forward with probability 0.4 and backward with probability 0.6. The probability 
that at the end of eleven steps he is one step away from the starting point is 


(A) ''C, (0.24) (B) ''C4(0.4)9(0.6)* 
(C) "С,(0.6У (0.4)? (D) None of these 


A random variable X has Poisson's distribution with mean 2. Then P(X » 1.5) equals 
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18. 


19. 


20. 


21. 


22. 


1 © o 

If 1,@,@* are the cube roots of unity, then А = | o^ «^ 1 | is equal to 
o^ 1 cq 

(A) 0 (B) 1 

(C) о (0) œ? 


Matrix A is such that A? = 2A -1, where | is the identity matrix. Then for п> 2,А" = 
(A) nA-(n-1) (B) nA-I 
(C) 2"7А-(0-1) (D) 2"*A-I 


loga, loga,,, ода 
If 84,,85,84.....8,.... are in G.P. then the value of the determinant|loga,,, loga,,, loga,,,/is 
loga,g loga,; ода» 
(A) (B) 1 
(C) 2 (D) 0 


If value of a third order determinant is 11, then the value of the square of the determinant formed 
by the cofactors will be 


(A) 11 (B) 121 

(C) 1331 (D) 14641 
cosa -sina 0 совВ 0 sinp 

If F(a) =| sina cosa 0| апа (В) =| 0 1 0 |, then [Е(о) G(B)] = 
0 0 1 -sinB 0 cosp 

(A) F(a)- G(B) (B) -F(a)- G(B) 


(C) (Бо) ОО)" (D) [GGN ЇСЭГ! 
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3 -14+x 2 
For how many value (s) of x in the closed interval [-4, —1] is the matrix | 3 -1 х-2 
х-3 -i 2 
singular 
(A) 2 (B) 0 
(C) 3 (D) 1 


The area bounded by x = xi, y = yı and y = -(x + 1)? where хі, y; are the values of x, y satisfying 
the equation sin "x + sin !y = —т will be, (nearer to origin). 


(A) 2 (B) 


M| оітә 


(С) 1 (D) 


Let f(x) = x + sin x. The area bounded by y = +' (x), а =х,хє[0,л| is 

(A) 1 (B 

(C) 3 (D) T be found because f'(x) cannot be 
determined 


3 
The area of the smaller region in which the curve y = p where [.] denotes the greatest 


100 50 
integer function, divides the circle (x — 2)? + (y + 1)? = 4, is equal to 
(A) mos sq. units (B) oum sq. units 
(C) 8 sq. units (D) = sq. units 
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27. 


28. 


29. 


30. 


Let f(x) be a continuous function such that the area bounded by the curve y = f(x), the x-axis and 


a a л Л 
the two ordinates x = 0 and x = ais a psina+ [cosa then (3) is 


(Ді; 22. (B) met 
п+1 n n 
( = Dg 


The area bounded by the curve y = ,/sin[x]+[sinx] , lines x 21, x = = and x-axis is 


(А) 4501 Sq.units (B) tsin Sq.units 
(C) I Sq.units (D) None of these 


Let f :[0,00) > А be а continuous and strictly increasing function such that 


Р(х) = [tf (1), vx > 0. The area enclosed by y = f (x), the x-axis and the ordinate at x=3, is 
0 


3 
(A) 1 8) 5 
(С) 2 (D) 3 
The order of the differential equation whose general solution is given by у = (с, ғс;) 


cos(x - C4) - c,e ^, where C4, С, сз, C4, C5 are arbitrary constants, is 
(A) 5 (B) 4 
(С) 3 (D) 2 
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HINTS AND SOLUTION 
Physics PART - | 


1 3 1_3/2-1 
2ү о 30 
v = + 90 ст 
4 3 (4/3)-(3/2) 
3f 2x90 -60 
f ~ 69 cm 
2. Refractive index of bubble with respect to water is less than 1. So shifting of the fringe pattern would 


be towards B. 


AR 


2 


4. use ev = IW 


y=X+C 
Intercept 
с = 0.2 /cm from graph 


f= ЦЭРГЭЭ 
с 


7. Time at which no. of un-decayed nuclei become 0.37 No is equal to the mean life of the sample. 


ім-- 


sini 1 


sin90 ./325 
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- 1 
SINI = ——— 
43.25 
Ё 0.8A 21 
М(А + х)? +(0.8А) 43.25 
0.64А? 21 0.8A 
(А +x)? +(0.8A)? 3.25 
x? + 2Ax - 0.44 A? =0 
x=0.2A 
1__1_1 
у -15 10 
=> v=30cm 
Е ЯЕ 
u -1 
Shift of image = 11 = (2 + 1) = З cm. 


ш sin 30 = posin г 


1 
= 1 andtanr= — 
Hı 2 


1 
=> sinr= — 


45 
` m 12 v5 
5 E 
145 2 
1 2 
—T—2— 
uv R 
1 1 1 
> —~+-=-— 
-15 v 10 
=> v=-30cm. 
ТҮ ШЕ шиль ыг б 30,2| Amm/s. 
аї и dt и 15 
Resultant intensity is 
Ін = 41 cos? ф/2 
Imax = lo = 4! 


Ir = lo cos? (7/6) E 


(n, -nj)(n, =n, +1) 
2 


Number of lines obtained = No = 7 


_(7=2)(5+1) _ 45 Hnc 
9 1 


Number of nuclei of z will increase till the rates will become equal 
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i.e. K=ANmax or k АМ zd. 
dt 
k 
=> Nmax = X 
15. Maximum K.E. of the photoelectron is 
hc 
KEmax = 3:59 
z 1242eV -nM so 5eV=1.96eV 
280nm 
since 0 € k.E. < 1.9 eV 
К.Е. = 2.4 eV. 
16. „ХА “ХЭ +n Не“ «m p? 
4n = 8 
2n-m=2 
n=2,m=2 
17. Angular fringe width 
d 


If A>2A & dod/2 
then new fringe width = И = 4A0 


18: Сао 
À (п-1) n 


> æn? 

2 45285258 
A 7 b 
MW Энн x (10.0 x 1.00)cm? = 0.2 ст? 
10.0 1.00 

21. 0-0-90 

20 = 90° 

Ө = 450 
25. Energy received at photo sensitive surface per unit time = 

TU 
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ks 
kàs 
Number of photons = 4ла7/ -= 
3 he — 4лїсад 
À 
Maximum energy = Їнэн 
, dU _ he? 
dr 2r 
2 2 
F- тус _ ДЕР 
r ar 
Also mvr m 
on 


, 2 h 
solving equation we get r = ome 


T me 
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Chemistry PART - Il 


1. Total pressure of a mixture of 2 volatile liquids is given by 


Ртоа = Р, Xa + Р, Ха- + 3 = (25 + 60) = 85 mm Hg 


Mole fraction of A in the vapour phase (X^, ) is given by 


В ша : 
X' А - = 5 = 0.294 


АМ? 85 85 
X = 0.706 
These mole fractions will go into the distillate. The total vapour pressure of the distillate would be 
Pha =Р,Х + Р.Х, = (100 x 0.294) + (80 x 0.706) 
= (29.4 + 56.48) = 85.88 mm Hg. 


2. At the same temperature, isotonic solutions will have same concentrations. 

NaSO, ===> 23а* + SO; 

1-а 2a a 

Cw so, z Сиа 

0.04(1 + 2a) =0.1 

a =0.75 
3. 2KI + Hgl; —> K»[Hgl4] = 2K + [н914]2- 

Thus, there is net decrease in number of ions present in solution and freezing point is raised 
4. АТ, -іх Қ; xm 

0.0054 =i x 1.80 x 0.001 

1-3 

і= 1 + (п – 1)о 

П = 3 


“Тһе correct formula of the compound is | Р МН:):С1:|СЇ5 


5. Ав,5, + (№Н,),5, ——(NH,), AsO, 
soluble 
9. The number of units of AB in a unit cell (fcc) = 4 


Now, - for octahedral co-ordination = 0.414 
"d sed00x10- =10°'9© ст 


П 49" 


mi 


So, г 2241.5 pm 
Hence, (A). 
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, 0.0591 (Cr°") 
E=E | 
n 0906.02 Hy 


РЫН, | Н Н | H, | Pt 
{atm x 10*1atm 


0.0591 (10^)? 
- lo 


Еж 2 4 х2 


x=10°M 


Ag’ +е ——oAg; Е° =0.799 V; AG? =-7.71x10*J 


Ag(NH,); ——>Ag* +2NH,; К-6х107; AG? = (-2.303 RT)logK = 4.12104 J 


АС? „ = (-7.71« 104 J) + (4.12. 104 J) = -3.59x 10^ J 


net 


_-А@° 


E° =0.372V 


The total charge of Fe** and Ғе?” should be 2. 
Let, the percentage of Ғе? = x 

Hence, 3 x x + 2(0.93 - x) = 2 

х= 0.14 


% of Fe?* = 0-14 
0.93 


x100 = 15% 


It does not dimerise due to delocalization of odd electrons. 


2HBr + SO; ——> НО + Br; + 505 


Ti +2 ЖӨЖ» Til, 100K, т ао, 
Volatile stable Pure metal 
compound 


Carnallite is an important ore of magnesium. It's formula is KCI].MgCls.6H20. 


PbS + 2PbO —> 2Pb + SOs, SnO; + C—> Sn + CO, SnO; + 2CO — Sn + 2COs. 


VOSO, = УО? + 80,2 
So oxidation state of V is +4. 


CO, +H,O——=H,CO, 
CrO? +2H* == CrO? +H,O 


(orange red) 


Mn” : 3d°4s° 


In presence of weak field ligand, three will be no pairing of electrons, so it will form a high spin 


complex i.e. the number of unpaired electrons = 5. 
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Mathematics PART - 111 


SECTION – A 


1. Let с = (C4, C2, сз), then 
|E |=||=|b |= V2 = Jet 2 +сз 
It is given that the angles between the vectors are identical and equal to (say), then 
ТИБ ар -0-1-0 1 
lálb| 4242 2 
ас озса 1 and b.c 256256, 1 
ЕШ 2 2 ІБ|6| 2 2 


Hence с; +C, = 1с +C; = 1апа c? «c2 «c2 = 2 


On solving the equation, we get c, = 1,- 


Hence co-ordinates of c are (1, 0, 1) or Cs 2. i) 


Trick : Obviously, length of the vector (1,0,1) i.e., i k is equal to length of à and b. Also it makes 


equal angle with à and b and equal to that of between à and b i.e. , A 
2. Since the vectors à = cxi - 6j 3k and b =xi+2j+2cxk make an obtuse angle, therefore 


à.b «0 > cx? -12+ 6cx <0 for all x 
= c«0 and Discriminant < 0 


= с<0 and 36c? + 48с <0 
->С<0 and 3c+4>0>c<0 and 3c+4>0 


Lio Т 
3 
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Let P be any point in the plane of the triangle ABC. Then 
A 


C 


B D 


PA +PB + PC = РА + (PB + PC) = PA + 2PD 
= (1+ 2)PG = 3PG 

Since G divides AD in the ratio 2:1. 

- SA+SB+SC = 35G = 25G + SG 


=GO+SG=SO, ( OG = 289). 


[8b6]20 

Also [[áb6 ]| = [bx6 бха àxb] = [abe]? 
or = |= t=+t, t=O, 1, -1 

but [àbc ] #0, [ábc] = 1 


I 
Ф 
2 
O 
Ф 
~ 
бо! 
+ 
©! 
— 
x 
~ 
бо! 
х 
lon} 


| is parallel to à b 


Let 


xvi y*98 245 , "m (i) 

3 5 7 

Then x 234-1, y 251 – 3,2 = 7-5 

General point on this line is (34 -1,5 — 3,74 —5) 

Again let ~= 3-5 2-5. S (ii) 

Then х= р+2,у 23u + 4,2 = 5u «6 

A general point on this line is (u + 2,3. + 4,5. + 6) 

For intersection, they have a common point, for some values of à and u, we must have 


bcx +сау - арх = 0, 

(5A 3) = (3u +4), (7A-5) = (5u +6) 

From first two ме have, u 234-8. wae (iii) 

and 3u=5A-7o 2 .. (iv) 

From (iii), put the values of р in (iv), we have 3(34-3) 251-7 
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=> 9-9 = 5\7 or 4А = 2 or k= 5 


1, 22; 3 . 1 
Put à = — іп (iii), we get un = -— (Putting à = — 
2 (iii), we get u 2 ( 9 2) 


The required point of intersection is 


БЫНЫ БЫН жан! 


8. 0 = sin"! Вреле малын! = | 
V14./29 4/406 


9. The equation of plane, in which the line 1 4 -5 lies, is 
А(Х-5)-8(/у-7)-0(2-3)-0 |. . ... (i) 
Where 4A-4B-5C-0 . 2... (ii) 
Also, since line ~ ae s = = lies in this plane 
7 7А+В+3С=0 хөн (iii) 
x гд А В 
By (ii) and (iii), we get 772477 ES 


“Тһе required plane is 
17(x-5)-47(y - 7) + (-C24)(z +3) 20 
=> 17Х-47у-242-172-0. 


10. Equation of a plane passing through origin is ах +by +cz = 0, but it also passes through (1, — 2, — 1) 
and (3,-2,3), therefore a -2b- c 20 and 3a- 20+ Зс = 0. 


= a--2c and в--% 


2. Plane is -2ох-30у +с2 = 0> 4x+3y-2z=0. 


Hence direction cosines of plane are Ее EU =| 
429 429 29 


11. Let A= (1, —1, 0), B = (-1, 0, 1) 
2. direction ratios of segment AB are (2, —1, —1). If '60' be the acute angle between segment AB and 
normal to plane, 


|2:2-41:1-1:8| _ 3 
V¥44+1+36./4+14+1 246 


Tu : 9 237 : 
Length of projection = (AB) sind = 46. ,/1-—— = ,/—— units. 
gth of proj (AB) 46 " Bac if F 


12. Given line passes through (1, 2, 4) and this point also lies on the given plane. 
x-1 y-2 2-4 
| т n 
Any point оп the given line is (—r, + 1, 3r4 + 2, r1 + 4). 
If r4 = 1, this point becomes P = (0, 5, 5) 
Let Q = (a, b, (С) be the reflection of P in the given plane, then 


cos0 - 


Thus, required line will be in the form of 
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a, b+5, 5«c 
+ ‚1+ : 


.1 1=7 
2 2 2 
i.e.,a+b+c=4, and 2.95.07 = A (say) 


>a=i,b=54+A,c=54+A 

= 10 + 3 = 45А = –2 

Thus, Q = (-2, 3, 3) 

Hence, direction ratios of reflected line are (—3, 1, —1) 


Thus, it's equation is х EY 2 522 = 


In first trial he get's a head = Уг 
probability that say in first trial he get’s a trial then in dice throwing we should get (1 to 4) and then 


head comes. Probability of that = ыы 13 
262 6 

So total probability will become a : + ! Eum М 
2 6 18 1-1/3 4 


No one dies — probability = (1 — p)" 
atleast one dies > 1 = 1 — (1 — р)" 
now Aj, А, ... A, can make n! cases between them if the fix А; to die first then rest Ас... A, will make 


(1-1) 1 


(n —1)! cases between them so probability of A; dies first = ЭГНЭЭ 


So, total probability of A; dies and dies first > “(1 -(1 -py) | 


We have bn рд р) = 106, (їр) 
1-р 100! «501.50! 50 
p 51.49! 100! 51 
or 51-Бір = 50р 
_ 51 
Sar 


or 


—p 


The man will be one step away from the starting point if (i) either he is one step ahead or (ii) one step 
behind the starting point. 


2. The required probability = Р(ї) + P(ii) 
The man will be one step ahead at the end of eleven steps if he moves six steps forward and five steps 
backward. The probability of this event =''C,(0.4)°(0.6)°. 


The man will be one step behind at the end of eleven steps if he moves six steps backward and five 
steps forward. 


The probability of this event = ''C,(0.6)°(0.4)°. 
Hence the required probability 
="C,(0.4)°(0.6)° + 'C,(0.6)°(0.4)° 

= "'C,(0.4)°(0.6)°(0.4 + 0.6) = ''C,(0.24)°. 


P(x > 1.5) = 1- P(x = 0) - P(x =1) À : expected minimum positive integer 
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k 
P(x =k) = езе е: Euler number. 
1 2 3 
P(x > 1.5) =1- go 22 
18. А-(өл-4) o" (o^ — 02") + o?" (g^ — ^^) 


^ =[(@°)" —1]+0 + e" [e" — (03)".0"] 


A^-21-140 o? [o" – 9^] - 0. 


19. | As we have A? - 2A -l> А?.А = (2A -I)A 
= A? = 2A? -IA = 2(2A -1) - A > А? = ЗА -2l E IA = Aand A? = 2А -I} 
Similarly, A^ = 4A —31,A° = 5A – 4. 
Hence y? = e",x*y? =e". 


20. We have а,а,,а4..... a, in О.Р. 
1342343 
then г = 22 ie, r= Sn _ апо _ 
ay а, агі 


Hence log, =log(a,,,) -log(a,) = І09(а,, 2) –109(а,,;) =... 
loga, loga,,, 10да, 

Now |loga,,, loga,,, loga,,. 
loga,.g 1098,,» loga,s 

Operate С, э C, - C, and С, > C, - C; 

loga, — (loga,4-loga,)  (loga,,,—loga,,,) 

= Пода, з (loga,,-loga,) (loga,,; –109а,,4) 

logan (loga,.7—loga,,¢) (о0а3,., -loga,.;) 

loga, 109г logr 


= |loga,,, 1007 109г) = 0. 
ода, 1007 logr 
21. A* = А"! = АЗ = A? = (11)? = 121. 


But we have to find the value of the square of the determinant, so required value is (121)? = 14641. 


22. Since (AB) ! - B A *. 


3 -14+x 2 
23. For the given matrix to be singular, we must have, 3 -1 х+2|=0 
х-3 -1 2 
3 -14+x 2 
=> |0 -x x/=0, [R, > R, -R,R; > R; –В,] 
x -x 0 
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х-4 -1-х 2 
> 0 -x x |=0, [C > C, +C, * Cj] 
0 -x 0 
=> (х-4)(0-х7)-0->х--4,0 
Note that only —4 e [-4,- 1]. 


24. -—&sin x< 


—n<sin'x+sin'y<1 


so for sin'x-sin !у--л 

> sin’ x=- & siny = - 2 
2 2 

x =-1 and y = -1 


0 
[ (x + 1)? dx 


A 


area required 1 2121 2 sd. units. 
3 3 


25. The curves given by y = х + sin x and y = f'(x) are images of each other in the line y = x. 


Hence required area = ШЕ квіпх)-х)дх--(совх| = 2 
0 


26. Circle has (2, —1) as its centre and radius of this circle is 2. 
Thus if P(x, y) be any point on it, then x e [0, 4]. 
3 x 
= — + — 
100 50 
3x? 1 
(x)2——-—250v 0,4 
god = 199 50^ 032041 
The g(x) is increasing in [0, 4] 
18 


g(0) = 0, g(4) = 25 
18 


"25 


Let g(x) 


g(x) = 0 ім [0,4] = [9(x)] = 0 V x є [0,4] 


x? Х i 
у= | ——+—— |, represents the x-axis. 
100 50 


СА =СВ=2,СО=1 


ZAGB-S" ААСВ = 1x2 usine. Js 
3 2 3 
27 An : 
х = sq. units 
3 3 


Area of sector ACB = x2? 


2 
Differentiating both sides w.r.t. a, we get 


4 a^ a л 
27. | Since Шы = у t5sina+ cosa 
0 
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a 1-2 то. 
cosa+—sina sina 
2 2 2 


2 2 2 2 
28. For xe[t, 4/3], y = ysin1+0 = Jsint 


4/3 
So required area = [ 48111 ах = = sini Sq. units. 
1 


2 


29. f(x)= 


3 
А- ibédx-3/2 
6; 


X+C5 


30. y = (с, +C,)cos(x +C,)—C,4e 


X05 


y, = (с, * c5)sin(x 4 c5) - c,e 


х+С5 _ 


--у-2с,е 


Х-С5 


Yo =—-(C, +C,)Cos(xX+C,)—C,e 


X405 _ 


=—YitYoty 
Hence the differential equation is y} — у, + y4 - y = 0, which is of order 3. 


= Уҙ--Уі-2с46 
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In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School Program & 4423 


FIIT) EE JEE (Advanced), 2017 


CONCEPT RECAPITULATION TEST - I 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 


. Each part is further divided into two sections: Section-A & Section-C. 
. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 


provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 


devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


Section-A (01 to 05) contains 5 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (06 to 13) contains 8 multiple choice questions which have one or more than one 
correct answer. Each question carries «4 marks for correct answer and — 2 mark for wrong 
answer. 


Section-C (01 to 05) contains 5 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate LLT ЕЛ ЇЇ ЕЕ 
2 | “| ЇЇ ЛЕЛЕ ҮЛ 


ктотетә. |ГГІТГІГІГІГІГІГІГІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal Кто”! 
Avogadro's Number Na 6.023 х 102 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Straight Objective Туре 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct 


1. 


The system of springs and masses are in equilibrium. If the spring 2 is 
cut then the initial acceleration of block B will be. 


(A) 20 downward (B) 2g downward 


(C) 2g upward (D) 20 upward 


ж 


An object moves with velocity V (—j) towards the inclined plane 
mirror as shown in figure. The velocity of the image is 


(A) у] Biv icit] 
(С) ees (* c. vo gy 


When a beam of accelerated electrons hits a target, a continuous X-ray spectrum is 
emitted from the target. Which of the following wavelength is absent in the X-ray 
spectrum, if the X-ray tube is operating at 40.000 volts? 

(A) 0.25 A (B) 0.5 А 

(C) 1.5 A (D) 1.0A 


Space for Rough work 
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The electric potential between a proton and an electron is given by V = Vo ца where fo 
0 

is a constant. Assuming Bohr’s model to be applicable, write variation of r, with n, n 

being the principal quantum number. 

(A) fron (В) ra oc 1/n 

(C) mn œn? (D) rn œ 1/n? 


A string of mass m is fixed at both ends. The fundamental tone oscillation are excited in 
the string with angular frequency œ and maximum displacement amplitude A. Find the 
total energy contained in the string. 


(A) zmo^A' (B) стог: 
(C) 1 од? (D) 1 од? 
6 8 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


А disc of radius R rolls on a horizontal surface with linear velocity 
V and angular velocity о. There is a point P on circumference of 
disc at angle 0 with upward vertical diameter measured 
anticlockwise see figure, which has a vertical velocity. Here 0 is 
equal to 


KORN 
б», 


V TEM ue V 
A sin — B) --віп!-- 
sd Ro „> 2 Во 
(C) л-сов! 2. (D) п+ cos" 2- 
[0] 
Space for Rough work 


Г----------------ш----------------ш---ш---ш-А 
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A point moves with deceleration along the circle of radius R so that at any time its 
tangential and normal acceleration are equal in magnitude. At the initial moment t =0, 
the velocity of the point is у, . The velocity of the point will be 


(A) v= E at t second (B) v = vge 5"? after displacements 
Vol 
1+ R 
(C) v = уре 57 after displacements (D v = —— at t second 
1- 
R 


A block of mass 1 kg moves under the influence of external forces on a rough horizontal 
surface. At some instant, it has a speed of 1 m/s due east and an acceleration of 1 m/s? 
due north. The force of friction acting on it is F 

(A) F acts due west 

(B) F acts due south 

(C) F acts in the south west direction 

(D) the magnitude of F cannot be found from the given data 


A particle is taken from point A to point B under the influence of a force field. Now it is 
taken back from B to A and it is observed that the work done in taking the particle from A 
to B is not equal to the work done in taking it from B to A. If Wns and W, is the work done 
by non conservative forces and conservative forces present in the system respectively, 
AU is the change in potential energy, A k is the change is kinetic energy, then 

(А) Wa — AU = Ak (В) W, = -AU 


(C) W,, + W, = Ak (D) W,, - AU = -Ak 


A horizontal disc rotates freely about a vertical axis through its centre. A ring, having the 
same mass and radius as the disc, is now gently placed on the disc. After some time, 
they rotate with a common angular speed. 

(A) some friction exists between the disc and the ring. 

(B) the angular momentum of the disc plus ring is conserved. 


(C) the final common angular speed is га of the initial angular velocity of the disc. 


(D) 5 rd of the initial kinetic energy changes to heat. 


Space for Rough work 
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11. 


12. 


13. 


If electron of the hydrogen atom is replaced by another particle of same charge but of 
double the mass, then: 

(A) Bohr radius will increase 

(B) ionisation energy of the atom will be doubled 

(C) speed of the new particle in a given state will be lesser than the electron's speed in 
same orbit 

(D) gap between energy levels will now be doubled 


A container of large uniform cross sectional area A A 
resting on а horizontal surface holds two 

immiscible non viscous and incompressible liquids ду 
of density d and 3d, each of height H/2. The lower 
density liquid is open to the atmosphere having E: 
pressure Ро. A tiny hole of area a(a<<A) is y 
punched to the vertical side of lower container at a 


height h (0<һ<Н/2) for which range is maximum. о == 
<--> 
Range В 
2H 
(A)h=H/3 (B) Range R = F 
3H : 2 
(С) Range А = <- (D) Velocity of efflux v = | 59Н 


When a monochromatic point source of light is at a distance of 0.2 т from a 
photoelectric cell, the cut off voltage and the saturation current are respectively 0.6V and 
18.0 mA. If the same source is placed 0.6 m away from the photoelectric cell, then: 

(A) the stopping potential will be 0.2 volt (B) the stopping potential will be 0.6 volt 

(C) the saturation current will be 6.0 mA (D) the saturation current will be 2.0 mA 


Space for Rough work 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 


Find the mass of the hanging block in kg, 
which will prevent the smaller block from 
slipping over the triangular block. All the 
surfaces are friction less and the strings 
and pulleys are light. (Given m = M = 1 kg, 
с010 = 2) M 


0 


An ideal gas is expanding such that PT? = constant. The coefficient of volume expansion 
of the gas is A/T where T is temperature in kelvin. Find the value of A. 


The axle of a circular wheel of radius R is held horizontally | ————D——2 
by two identical strings of equal lengths separated by a 
distance D. The tension in each string is To. The rim of the 
wheel carries a total charge + Q distributed uniformly on it. 
The wheel is vertical and is kept in a uniform vertical 
magnetic field B. It is now rotated at an angular speed o. 
The string break at a tension of 3T,/2. If the maximum 


possible value of о at which the wheel can be rotated 


without breaking a string is AD Then find the value of K. 


A simple pendulum is suspended from a peg on a vertical wall. The 
pendulum is pulled away from the wall to a horizontal position and 


released. The ball hits the wall, the coefficient of restitution TEM 


45 ‚ 
What is the minimum number of collisions after which the 3 
amplitude of oscillations becomes less than 60 degrees ? » 
Determine the resistance in ohm is to be connected across ЗО 20 9 
a, b in given circuit to dissipate maximum power through it. Ба 
30 
5У- 5у 
ШЕ 57 


Space for Rough work 
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Chemistry PART - 11 


ЅЕСТІОМ – А 
Straight Objective Туре 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct 


iL 


100 mL of a sample of hard water requires 25.1 mL of 0.02 М HSO; for complete 
reaction. The hardness of the sample is: 
[Density of the sample = 1 g/mL] 


(A) 200 ppm (B) 250 ppm 

(C) 251 ppm (D) 258 ppm 

Which of the following is not a property of NaOH? 

(A) It is hygroscopic in nature (B) It decolourizes chlorine gas 

(C) It behaves as a bleaching agent (D) Heat is liberated when it reacts with НСІ 


For the gaseous reaction, A(g) 4B(g)-- 3C (g) is found to be first order with respect to 
A. If at the starting the total pressure was 100 mm Hg and after 20 minutes it is found to 
be 400 mm Hg. The rate constant of the reaction is 

(A) 20 тіп”! (B) 1.2 x 10? sec 

(C) 5.7 х 107 sec” (D) 3.4 x 10? ес” 


Four separate solutions (each of 0.1 M) of four sodium salts NaW, NaX, NaY and NaZ 
has pH 7.0, 9.0, 10.0 and 11.0 respectively. The acid with the lowest pKa value is 

(A) HW (B) HX 

(C) HY (D) HZ 


What would be the formula of an ionic solid which crystals contains b.c.c unit cell in 
which Х27 ions are present at the body centre of Y* ions at the corners? 

(A) X2Y (B) XY 

(C) ХҮ, (D) ХҮҙ 
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Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


In which of the following option(s) the dipole moment of the left side molecule is greater 
than that of the right side molecule? 

(А) МН», NF (В) СІ, Весі; 

(С) SF4, CF, (D) PFs, ІР 


Kc for the reaction 2A (g) + B(g) === А:В(9) is 2 x 107 at 25°C and it is 2 x 10" at 
50?C. Choose the incorrect statement (s) from the following 

(A) Decomposition of A2B is favoured at low temperature 

(B) Formation of A2B is favoured at low pressure. 

(C) Formation of A;B is favoured by introducing an inert gas at constant pressure. 

(D) Decomposition of A;B is favoured by removing B(g) from the reaction mixture 


Which carbides react with water to give methane? 
(А) CaC; (В) BesC 
(C) МогСз (D) АҺС» 


For an ideal gas, consider only P — V work in going from 
an initial state X to final state Z. The final state Z can be 


reached by either of the two paths shown in figure. Which 8 

of the following choice (s) is (are) correct? [Take ASas 2 i 

change is entropy AHchange is enthalpy and W as work Е 

done] z 

(A) AO V -А5,,, 445, 2 

(B) NV oo -W. y +W yz Ф 2 
а 

©) М.у. My Volume (litre) 

(D) AH, 52% -AH,,, 
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10. 


11. 


12. 


13. 


Which of the following ion(s) form(s) precipitate with aqueous ammonia solution in 
presence of ammonium chloride? 

(А) Са? (В) Fe% 

(С) ОР” (О) АР" 

Which of the following ion(s) maintain an identical d-orbital configuration while forming 
octahedral complexes with strong field as well as weak field ligands according to crystal 
field theory? 

(A) Fe? (В) Co” 

(С) Ni” (D) 705 


Which of the following pair has same net dipole moment 
F 
F 
(A) СУ (B) 
: 
л F 
F 
(С) фр = Yee 
F EC 


Arrange the following in decreasing order of basic strength? 


N 
() 0 (і) iS (іі) Ши 


N N Ж 
! H N 
1 
(iv) С) (v) N— 
| Құ 
Н 
(A) iv » v » ii » ii» i (B) v > iv >ii > iii > i 
(C) i » ii » iii » iv» v (D) v » iv » iii» ii» i 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. What is the sum of azimuthal quantum number of all the valence electrons of aluminum? 
[At. No. of Al = 13] 


2. How many S – О single bonds are present in Caro’s acid (H2SOs)? 


3. The formula of a spinel is MgAl;O4. How many effective no. of anionic vacancy for unit 
cell will be created if the oxide ions of the spinel are replaced by ХЭ” ions? 


4. The radiator of a car contains 50.5 g water. If 6.2 g of glycol (НОСН:.СН:ОН) is added to 
it, the solution freezes at -4°C. How many gram of ice will be separated in the process? 
[К; = 1.86 K kg mor] 


5. How many maximum gram of aluminium will be deposited by passing 96500 ampere 
current for one second through molten aluminium nitrate? 
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Mathematics PART - 111 


SECTION – A 
Straight Objective Type 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct 


1. 


If A and B are orthogonal square matrices of same order and А + В| = 0, then the matrix 
A+B is always 

(A) Invertible (B) Singular 

(C) Non — Null matrix (D) None of these 


3 Tangents are drawn at random to a given circle in a plane. The probability that the 
circle is inscribed in the triangle formed by them is 


1 1 
A) — B) — 
(A) 2 (В) 3 
1 1 
C) — D) — 
(с) 2 (D) 6 
Тһе number of 6 digit numbers which аге divisible by 3 and do not contain the digit 3 is 
(A) 2°3° (B) 2°3° 
(С) 24365 (б) 2439 


A monic quadratic trinomial P (x) is such that P(x)=0 and P(P(P(x))) =0 havea 
common root, then 

(A) Р(0).Р(1)>0 (В) Р(0)Р(1)<0 

(С) Р(0)Р(1)-0 (D) Data insufficient 


The number of non — zero z eC satisfying z? = 18 + 26i, where 2-х-іу and x, y аге 
integers, is | = \-1) 


(А) 0 (В) 1 
(С) 2 (D) 3 
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Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


If f(x+y)=f(x)+f(y)+|xly + xy/vx y eR and f'(0)=0, then 
(A) f is differentiable for all x eR 

(B) f is non differentiable for at least one x eR 

(C) f is twice differentiable for all x eR 

(D) f is twice differentiable for all x € В — {0} 


x? 


Let F:(1, ©) > А be a function defined as F(x) = [ Which of the following 


statements are correct? 
(A) F(x) is strictly decreasing (B) Range of F(x) is (0, ) 
(C) Range of F(x) is (/n2, о) (D) F(x) is one — one function 


The sequence 1, 3, 4, 9, 10, 12, 13,...... consists of all those positive integers which are 
powers of 3 or sums of distinct powers of 3. The hundredth term of this sequence is less 
than 

(A) 982 (B) 983 

(C) 981 (D) 980 


A chord of negative slope from the point P( 264, 0) is drawn to the ellipse 


х? + 4у? =16. This chord intersects the ellipse at A and B (O is the origin). 
(A) The maximum area of AAOB is 4 

(B) The maximum area of AAOB is 8 

(C) If the area of AAOB is maximum, then the slope of line AB is 2% 

(D) If the area of ЛАОВ is maximum, then the slope of line AB is Ба 


8/2 


Space for Rough work 
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10. 


11: 


12. 


13. 


A parallelogram is constructed with its sides parallel to the asymptotes of the hyperbola 
x? - 2y* - 4x + 4y -2 - 0 and one of its diagonals is a chord of the same hyperbola. If 
the other diagonal passes through a fixed point (a, b) a,b eR then 


(A) a+b=3 (B) a-b-3 
a+b a-b 
(C) 2-6 (D) »г=6 
r=1 r=1 
If m,n eNsuch that m < n and the last three digits of 2978" and 2978" are same then 
(A) the least value of m is 1 (B) the least value of m is 3 
(C) the least value of n is 100 (D) the least value of n is 103 


If the sum of squares of 3 real numbers a, b, c is equal to 1, then the value of expression 
(4а – Зь)? + (5b - 4c)’ -(3с-5а) is always less than 

(A) 50 (B) 51 

(C) 52 (D) 53 


Let 5,-0 be the mirror image of S,:x^«y?^-4x-6y «12-0 w.rt. the line 
L,:10*x +(10* +10)у « (10* « 20) - 0. Let L5 :2'x « (27 + 212 )у (2 +218) -0 be a 
line. The equation of the line passing through the point of intersection of the line L, =0 
with the radical axis of S, - 0,5, 20 and making equal intercepts with the coordinate 
axes, is 

(A) x-y-3=0 (B) x ^y 4120 

(C) 2x -2y 4120 (D) 2x - 2y +3 = 0 


Space for Rough work 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


ЖЕТСЕ ш 
тээ 2x" 4+3x+3 
evaluate 2g(1)+2f(1)—h(1)+2. Assume that f(x) and h(x) are continuous at x = 1. 


2 
is continuous at x = 1 and g(1) =lim(én ех)тх then 


2. Let f(x) 2x? +3x+2and g(x) be its inverse. If the area bounded by g(x), x — axis and 
the ordinates x = — 2 and x = 6 is P. (where på q аге coprime), find value of p+ q- 1 
q 
3. A coin of radius 1 cm is thrown at random onto an infinite chessboard with a side length 
of each square as 4 cm. If the probability that the coin intersects at most one side of a 


square is В (where p апа q аге coprime) then find the value of p+q-2 
4 


4. Consider a parabola touching x — axis at A (2, 0) and y — axis at В (0, 1). If (a,B) be the 
focus then |B — 20) is equal to 


5. If the maximum value of Wx ~7x? - Ax + 20 - үх“ + 9x? +16 is P, find the value of [P] 


(where [.] denotes GIF) 


Space for Rough work 
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JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - | 


(Paper-1) 

Q. No. PHYSICS CHEMISTRY MATHEMATICS 
1. A C B 
2: B C C 
3. A C B 
4. A A C 
5. B B B 
6. CD ABC AD 
7. АВ BC CD 
8. AD BD AB 
9. АВС ACD AD 
10. ABD BCD AC 
11. BD CD BD 
12. ABD AC BCD 
13. BD B AB 
1. 2 1 3 
2. 3 2 8 
3. 1 1 5 
4. 4 4 0 
5. 5 9 8 
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Physics PART - | 
SECTION – А 

1 A 

Sol. ҒогС 5mg-—3kx3=0 => 3kx, = 5mg 


ForB 3kx, +2mg = 2k.x, = 2kx, = 7mg 
For А 2kx, +3mg = Кх, 

If spring 2 is cut kx» = 0 

2mg + ЗКхз = 2тав 

7 mg = 2mag 


g(V) 


аь = 


B 
Sol. ў =2V cos 30° sin 30%(-і) + V(cos?30? — sin? 30°) | 


3. A 
12375 : a 
Sol. А = = 0.30 A. Hence wavelength less than 0.30 A is not possible. 
40,000 
4. A 


Sol. Potential energy U = eV = eV, n> 
0 


NAA 
E 
The force will provide the necessary centripetal force. 


Force F = P 
dt 


2 
Hence, шүр ши 440) 
r m 
and mvr gih ...(11) 
2n 
From equations (i) and (ii), mr — eJ M orræn. 
27) 1 eV, 
5. В 
Sol. у= А sin (kx) cos (ot) 
5: 
A d 
£ — length of sting 
U= [dU 
2 | Хат) А? ЕЗ апа dm= dx 
212 ( ( 
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6. CD 
Sol. Particle P will have a velocity in vertical direction. 
ie. Racosa=V 


aV 
а-С05 --- 
Во 


Required angle 0 is 0 -л-0-7-С08" 
Ro 


And in second case Racosa = V 


a4 V a4 V 
a=cos —,0-2m-4cos — 
Ro Ro 


Ro Ж; | S V 
28 Ro 
7 АВ 
2 2 
ЕЕЕ. 
8 Ар 


Sol. Property of friction. 


9. АВС 
Sol. Work energy theorem. 


10. ABD 
Sol. By conservation of angular momentum, 
1,0, = (I, * I, jo, 


о,-о,/3 
E = 

1 2 
E, = (+ 1%, 


; Adele alet ы Е=Е„ 2 
Ratio of the heat produced to initial kinetic energy = 5 = 3 


i 


11. BD 


Sol. Eom and ЭЭН 
т 


12. ABD 
Sol. | Bernoulli's theorem for an orifice at depth ‘x’ in liquid ‘3d’. 


— ——— —— —— Á——MMá— g r ÁÀM——X—M n—— 
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Sol. 


Sol. 


Po + | 5 380 |- Po + 5x 8dxv" AAT) 


H 15 
—-x--gt 2.0 
2 5 5 (2) 
R- Vt ...(3) 


Solve for R and apply maxima/minima. 


BD 
Stopping potential does not depend on intensity and saturation current depends on 


. | . 1 -— 
intensity. Intensity | due to point source ос 2 where г is distance from the source. 


SECTION- C 
2 
For m not to slide over M, acceleration of the triangular block should be g tané if the 
required mass in Mo, then 
mg -T = my(gtan8) 
& T-(M«m)gtan0& 
T = 2g tan 
& coto = 2 
mo =2 kg 


3 
PT? =k 


1 (ау 


В 
В Xa e әш алаг 102 
02x nR? 2 
_ TD 
QR?B 
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4. 4 
Sol. Consider energy losses in successive collisions, find 0, i.e. maximum deflection after 


each collision you will get cos - will satisfy 0 — 60? this condition will be met after 


nth collision. 

After 1° collision, К.Е. = mghe? = 0.8 mgh 
After 274 collision, К.Е. = 0.64 mgh 

After 3% collision, К.Е. = 0.512 mgh 


After 4" collision, K.E. « mgh 
i.e., 0 < 60°. 
5. 5 
Sol. 5 = 2(6) +i(2)+iR 
=> 5=314+2i+iR 
І 5 
> j= 
5+R 
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Chemistry PART - 11 
SECTION – A 
1 C 
Sol. CaCO, +H,SO, —— CaSO, + CO, +H,O 
25.1 x 0:02 
Moles of CaCO; = Moles of H;SO, = E E 22.51 x 10^ 


Moles of СаСОз = 2.51 x 107 x 100 = 2.51 x 10? 
100 mL water contains = 2.51 x 10° g CaCOs 
-.10$ ті (10° д) water will contain = 251 g of CaCOs 
-. Hardness of sample = 251 ppm 


2. C 
Sol. | NaOH is not used as a bleaching agent. 
3. C 
Sol. A(g) > 4B(g) + 3C(g) 
At t=0: P, 0 0 
At t-20min: Р,-х 4x 3x 
P, -x+4x+3x=400= P, +6х=400= 6x - 400 -100 = 300 
x = 50 
K= 9:6993 — 0.639 =5.7х10* sec“ 
t, 20x60 
% 
4 А 


Sol. The acidic strength of the acids is 
HW > НХ > HY > HZ 


5. B 
Sol. Мо.оҒХ? ions per unit cell = 1 


1 


No. of Y^ ions per unit cell = 8Y* х стр Me 


Hence the formula is XY. 


6. ABC 
Sol. Dipole moment of NH; > NF3, SCl; > BeCl2(zero value) 
SF, > CF,(zero value) 


1! ВС 

Sol. |t is an endothermic reaction as the equilibrium constant increases with increasing 
temperature. 

8. BD 
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Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 
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Be,C —*?— Be (OH), + CH; 
АІС; — 9» Al(OH), + CH, 


ACD 

А5,,,-А5,,,%А5,,,(Епіһаіру is a state function and hence additive) 
AH, ,, 42 7 AH, ,, (State function, depend in initial and final state) 

W, yz =W, (work done in y — zis zero as it is an isochoric process) 
BCD 

Gr-lll radicals are precipitated with ammonia solution. 

CD 

For № the configuration is 19,67 and Zn** is t2,e7. 

AC 


u=2u cos $ [When two diploes are identical] 


B 
(i) Loses aromaticity if it gives away lone pair 
N 2 N 
D= D 
(ii) 14 + $ 
| | | 


H 
Conjugate acid is resonance stabilized but attached to sp? carbon atoms, which shows — 
| effect and destabilize the conjugate acid. 


SECTION- C 
1 
The valence electrons are 3s?3p! for which / = 0 and 1. 


2 
The structure of H2SOs is: 


Ї 
HO-O-O-S-OH 


1 
Total charge on four oxide ions = -2 x 4 = -8 
Let ‘n’ no. of X?? ions will replace O^ ions 


a e NN ЖЕНЕ 
3 
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„Опе vacancy will be created. 


4 4 
Bob оту 1000 
asi eee 
6 W 
7 М = 46.5 9 


2. Mass of water converted to ісе = 50.5 – 46.5 = 4 9 


5. 9 
Sol. Charge = 96500 x 1 = 96500 coulomb = 1 F 


ТЕ deposits 1 g eq = 9 g of aluminium 
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Mathematics PART - 111 
ЅЕСТІОМ – A 
1. В 
бо. |А+ В| =0 
2. С 
Sol. 4 circles touch sides of any given triangle formed by З tangents. 
3. B 
Sol. Required number =8x9x9x9x9x3 
4. C 
Sol. Let common root be a and P(x) =x? +bx+c 
Now Р(а)-0 and Р(Р(Р(о)))-0 
. one of the roots must be 1. 
5. B 
Sol. (хау -18-26| 
=> x? —3xy* =18 
3x^y - y? - 26 
Use y =tx and solve 
6. AD 
f h)-f 
So. f'(x)= үр шы. = |x| 
п-»0 h 
Hence, f (x) is differentiable for all x eR but not twice differentiable at x = 0. 
1 CD 
Sol.  x/n2«F(x)«x'/n2 as x >t 
-. Range of F(x) is (/n2, о) 
8. AB 
Sol. Consider a number system with base 3 and using only the digits O or 1. 
9. AD 
Sol. Таке A(0,) and В(6,) 
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10. 


Sol. 


11. 


Sol. 


Sol. 


AC 
Second diagonal will pass through the centre of the hyperbola. 


BD 
2978" – 2978" =1000k КеМ 
2 т = ЗА апа n-m-100u 


BCD 
Let r,=ai+bj+ck and r, 23i 4 4j - 5k and АЕ? 


АВ 
Radical axis of 5, =0 and S, =0 is the line L, =0, the point of concurrency of family of 


lines ax - by +c 20 if a,b,c are in A.P. is (1,-2) 


SECTION - C 
3 
g(1)- e 
h(1)+1 
проб) 
| ңа 
iac) 


Since, g(x) is continuous at x =1 
g(1) = lim g(x) = lim g(x) 
=> 2g(1)+ 2f (1)-h(1)+2=3 


8 


Aiea - j(5-169)x« Ји) - C2))ex -2 


5 
Feasible region is 
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x* - 7x! — 4x +20 =(x?-4) 4(х-2) 
х* «9x! +16 - (x* +4) +x? 


Take the curve y = x^. 
Both square roots can be interpreted as distances. 
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FIIT) EE JEE (Advanced), 2017 
CONCEPT RECAPITULATION TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 264 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 

4. Each partis further divided into three sections: Section-A, Section-B & Section-C 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i). Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 2 marks for wrong 
answer. 


Section — B (01 — 02) contains 2 Match the following Type questions. Each question having 4 
statements in Column | & 5 statements in Column II with any given statement in Column | having 
correct matching with 1 or more statement (s) given in Column ЇЇ. Each statement carries +2 
marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 08) contains 8 Numerical based questions with answers as numerical value 


from 0 to 9 and each question carries +4 marks for correct answer. There is no negative 
marking. 


Name of the Candidate т EE ЫЕ ЕЕ ШЕ ТЕА 
(ШШШ ЇЇ 


ee | 21111111 


In JEE Advanced 2016, FIITJEE Students bag 36 in Тор 100 AIR, 75 in Тор 200 АВ, 183 in Тор 500 AIR. 3541 Students from Long Term Classroom/ Integrated School Program & 4423 
Students from All Programs have qualified in JEE Advanced, 2016 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 1075 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 


CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm К” тог” 
- 1.987 = 2 Cal K mol’ 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, C212, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
(Опе or More Than Опе Options Correct Туре) 


This section contains 10 multiple choice type questions. Each question has four choices (A), 
(B), (C) and (D) out of which ONE or MORE THAN ONE are correct. 


1. 


А 10 т long horizontal stainless steel wire AB of mass 1 kg whose end A is fixed, is 
connected to a massless string BC passing over a smooth pulley. String BC is 
connected to a container of mass 2 kg at end С. Water (density = 1 x 10? kg/m?) is 
poured in the container at a constant rate of 2.25 litre/sec at t = 0. Also at t = 0, a pulse 
is generated at end A. Choose from the following the correct option(s). 

(A) Time taken by the pulse to reach point B is 0.612 sec 

(B) Time taken by the pulse to reach point B is 0.212 sec 

(C) Tension in the string at this moment is 33.77 N 

(D) Tension in the string at this moment is 24.77 N 


In a cylindrical region of radius R, there exists a time varying 


magnetic field B such that Œ =K(>0). A charged particle having 


charge q is placed at the point P at a distance d (» R) from its centre x 

O. Now, the particle is moved in the direction perpendicular to OP 7 
(see figure) by an external agent upto infinity so that there is no gain 
in kinetic energy of the charged particle. Choose the correct 
statement/s. up 


qxR*? 
4 


(A) Work done by external agent is k ifd 2 2R 


2 
(B) Work done by external agent is n k ifd 2 4R 


2 
(C) Work done by external agent is un k ifd 2 4R 


2 


k ifd 2 6R 


(D) Work done by external agent is ^ 


Space for Rough work 
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3. If the dimensions of length are expressed as G* c" h^; where О, c and h are the universal 
gravitational constant, speed of light and Planck's constant respectively, then 
(A) x-5.y-5 (8) х=52=5 
1 3 3 1 
ДЕ ал Dy 255.425 
4. A ring of mass m and radius R is placed on a frictionless m 


horizontal surface. A particle of mass m is projected from point R 
A with velocity v at an angle of 45? with AO as shown. The Pb 
correct statements are A Мр. 


(A) The particle reaches the same point А on the ring after time 3 


mv 
- 


(C) Magnitude of impulse transformed during second collision is 


(B) Magnitude of impulse transformed during first collision is 


ту 
ШЕ 


(D) Particle reaches diametrically opposite point on the ring in time 286 
у 


5. Two projectile are thrown at the same time from two different points. The projectile 
thrown from the origin has initial velocity 3i + 3j with respect to earth. The projectile has 


initial velocity ai +0} with respect to earth thrown from the point (10, 5). (i is a unit 
vector along horizontal, j along vertical). If the projectile collides after two second, then 


the 
(A) value of a is -2 (B) value of a is 5 
(C) value of b 2 (D) value of b is -2 


Space for Rough work 
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A thermally insulated chamber of volume 2% is divided by a 
frictionless piston of area S into two equal parts A and B. Part A 
has an ideal gas at pressure Р, and temperature To and in part B is 
vacuum. A massless spring of force constant k is connected with 
piston and the wall of the container as shown. Initially spring is 
unstretched. Gas in chamber A is allowed to expand. Let in 
equilibrium spring is compressed by хо. Then 


(A) final pressure of the gas is = 
(B) work done by the gas is НД 


(С) change in internal energy of the gas is „ы 


(О) temperature of the gas is decreased 


A particle mass m charge q is moving on a circular 
path on the surface of a frictionless table with speed 
Vo where a magnetic field B, exists uniformly over 
the whole region. It is attached by a string which 
passes through a hole in the table to a spring as 
shown. 

The spring is stretched by Xo. If now the magnetic 
field is increased slowly to 2В,, which of these are 
incorrect? 

(A) The extension in the spring will increase 

(B) The speed of the particle will increase 

(C) The speed of the particle will decrease 

(D) The kinetic energy of the particle will decrease 


Space for Rough work 
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10. 


A particle of mass m is attached to one end of the light inextensible 
string and other end of the string is fixed in vertical plane as shown. 


Now particle is given horizontal velocity u = ЕС , then which of the 


following statement/s is/are correct. 


и 
(A) The string makes angle with the downward vertical is 60° when acceleration of the 
particle is horizontal. 
(B) The tension in string is 2 mg when acceleration of the particle is horizontal. 


(C) The speed of the particle is ЕС when acceleration of the particle is horizontal 


(D) The particle will not complete the circle. 


In the given circuit initially the capacitor is uncharged. At R R 
t = 0 the key k is closed. Choose the correct option(s) ANM хуул 
(A) The time constant of the circuit is URS z^ R ==б 
E 
sucio ПАС к^ 
(В) The time constant of the circuit is кош WM MS 
, | 8E (1 
(C) Current through the capacitor after one time constant is TRE 
; TEE: = 
(D) Current through the capacitor after one time constant is Rie 
For the circuit shown in the figure, which of the following 60 2H 
statements is/are correct 
(A) Its time constant is 0.25 second xn e 
(B) In steady sate, current through inductance will be equal to m 
zero. 
(C) in steady state, current through the battery will be equal to 
0.75 amp. 


(D) none of these 


Space for Rough work 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns which have to be matched. The 
statements in Column 1 are labelled A, B, C and D, while the 
statements in Column ll are labelled p, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ІІ. The appropriate bubbles 


в 0) 0) 0009 


а г 8 t 


&) (90 60 


(9 (9 0) (209 


corresponding to the answers to these questions have to be p (Р) (4) (ғ) (5) Ө, 
darkened as illustrated іп the following example: 
If the correct matches аге A-p, s and t; В-д and r; C-p апа q; апа 
D-s and t; then the correct darkening of bubbles will look like the 
following. 
1. Match the Column: 
Column - | Column - Il 
(A) (p) | 1 and 2 attract each other 


(B) (q) | 1 and 2 repel each other 
(C) l 5 (r) | 1 and 2 do not exert any force on 
each other 
Р 
1 
lh 
1 
(D) 0012 (s | Magnetic field at point P due to 
Р wires 1 and 2 are perpendicular to 
each other. 
I; Wires 1 and 2 
are In same 
92 plane without 
touching each 
other 
(0 | Magnetic field at point P due to 
wires 1 and 2 are in same 
direction. 


Space for Rough work 
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2. In the circuit shown in figure, В; = Re = R3 = ЗО and e.mf. 
of each cell is E = 4V and negligible internal resistance. 
All ammeters are ideal. Match the following: 


Column - | Column - Il 
(A) | Reading of ammeter A; in ampere is (р) 4/3 
(B) | Reading of ammeter A» іп ampere is (q) 8/3 
(C) | Reading of ammeter A; in ampere is (r) 4 
(D) | Potential difference between point a and point | (s) zero 
b in volt is 
(t) | 2 
SECTION- C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. A point source of power 4W is placed 1m below the free surface of liquid whose 


refractive index is = Find the rate of transfer of energy (in watt) from the liquid 


surface to air. Ignore any absorption or scattering of light energy. 


2. A double convex lens forms a real image of an object on a screen which is fixed. Now 
the lens is given a constant velocity vo along its axis and away from the screen. For the 
purpose of forming the image always on the screen, the object is also required to be 
given an appropriate velocity. Find the velocity of the object at the instant its size is n 
times the size of image. (Take n = 1/2 and vo = 1 m/s) 


Space for Rough work 
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In the diagram there are four conducting plates A, B, C 
and D placed parallel to each other at equal separation 
L. If plate C starts moving towards plate B with velocity v. 
Find the current (in mA) flowing in the wire connecting A 
and D. (assume all other plates to be fixed) (Given: qz = 
5uC, дз = 10uC, v= 10 m/s, L = 0.05 m) 


A thin uniform rod of mass ‘m’, length “7 rotates uniformly about a vertical axis o, form а 


conical pendulum, the upper end of the rod is hinged and 0 is angle between rod and 
vertical. 


value of ‘x’ will be 


Identical metal plates are located in air at equal 
distances d from one another. The area of each plate is *— T0 
equal to A. The capacity of system between points P and 


Qis ша 


is 


рт ——— 


The figure shows a AC circuit with a parallel plate capacitor. 


Before switching on the circuit, plate A of the capacitor has a 
charge -Q while plate В has no net charge. Now, at 
t = 0, the circuit is switched on. How much time (in second) 
will elapse before the net charge on plate A becomes zero. 


6 
(Given C= 108, Ф = їтС, = 1000 Vand R= 210 


А ring of mass 3 kg is rolling without slipping with linear velocity 1 m/sec on а smooth 
horizontal surface. A rod of same mass is fitted along its one diameter. Find total kinetic 
energy of the system (in J). 

x? 9x? 
Potential energy of a particle moving along x-axis is given by U = z Em 20x . Find 
out position of stable equilibrium state. 


Space for Rough work 
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Chemistry PART - 11 
SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which ONE OR MORE is/are correct. 


1. 


Which of the following compound produce any gas when reacts with water? 


(А) КО; (B) СаС, 

(С) МдзМэ (D) Ва(МОз)» 

Which of the following compound does exhibit mesomeric effect? 
СН:ОН 
ОН 


(D) 


OH 

(A) (SY (B) 
OH 

«Су 


Which of the following compound of carbon forms acidic solution when reacts with water 
at room temperature? 


(A) CO (В) СОСЬ 

(С) CCl, (б) СН, 

Which of the following element is present in silicones? 

(A) Carbon (B) Hydrogen 

(C) Oxygen (D) Sulphur 

The boiling point of which of the following aqueous solution(s) is/are greater than 100°C? 
(A) 0.2 M NaCl (В) 0.1 M AlCl; 

(C) 1 M KNO; (D) 2 M BeSO, 


Space for Rough work 
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Which of the following is/are the coordination isomer(s) of [Co(NH3)s] [Cr(CN)s]? 


(A) [Cr(NH3)s] [Co(CN)s] (В) [Cr(NHz)4(CN)2] [Co(CN)4(NHs)] 
(C) [Cr(NH3) (СМ): [Co(NHs3)3(CN)s] (D) [Cr(NH3)4] [Co(CN);] 

Which of the following two compound(s) form different number of gases on heating? 
(A) LiNOs and NaNO; (B) MgCls.6H?0 and Ма:50..10 Н;О 
(C) FeSO, and Fe2(SO4)s (0) СаСОз and BeCO; 


Which of the following compounds can be distinguished by Fehling's test? 


(A) CHsCHO and СНзСОСНз (B) CH3CH3CHO and CHO 


(C) (О у-н апа СНзСОСНз (0) СН.СНО апа HCHO 


The hcp апа сср structure for a given element would be expected to have 
(A) the same coordination number (B) the same density 
(C) the same packing fraction (D) the same edge length 


In which of the following pair, the dipole moment of first compound is greater than that of 
the second compound? 

(А) NH3, МЕ; (B) CHCls, CCl, 

(C) СО», SO; (D) ВЕз, МЕ» 


Space for Rough work 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns which have to be matched. The 
statements in Column 1 are labelled A, B, C and D, while the 
statements in Column ll are labelled p, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ІІ. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 

If the correct matches are A-p, s and t; B-q and r; C-p and q; and 
D-s and t; then the correct darkening of bubbles will look like the 
following. 


q r 8 t 


&) (90 60 


в 0) 0) 0009 


(9 8) 0) (209 
ООЈӨЇ 1 _ 


1. Match the radicals mentioned іп Column-l with their reactions mentioned in Column-ll. 
Column - | Column - Il 

(A) | Fe” (p) | Forms precipitate with KCN, which is 
soluble in excess of the reagent. 

(B) | Hg” (q) | Forms precipitate with NaOH and 
NH4OH, which is insoluble in both 
excess of reagent. 

(C) | Pb” (r) | forms coloured precipitate with КІ, 
which is soluble in excess of reagent. 

(D) | Ag* (s) | forms black precipitate with H2S which 
is soluble in hot and dilute HNO3. 


H and nature mentioned in Column-ll. 


Match the aqueous solutions of acids, bases and salts mentioned in Column-l with their 


Column - І 


Column - Il 


(А) | HCOOH (р%- 3.74, 01 M) + | (P) 
HCOONa (0.1 M) 


Acidic buffer at its maximum capacity 


(В) | СНАСООН (0.1 М) + НСІ (0.1 M) (а) 


behaves as a buffer 


(C) | СНСООН (p= 4.74, 0.1 M) + | (0 
NH4OH (p^ = 9.26, 0.1 M) 


pH <7 at 298 K 


(D) | HCOONa (300 mL of 0.1 M) + НСІ | (5) 
(100 mL of 0.1 M) 


pH = 7 at 298 К 


Space for Rough work 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 4.48 litre of an ideal gas at STP requires 12 calorie to raise the temperature by 15°C at 
constant volume. What is the value of Cp of the gas in calorie unit? 


2. How many maximum number of nitro product(s) is/are formed when CH3;CH2CHs reacts 
with fuming HNO3? 


3. The half-life of a zero order reaction is 4 sec. How much seconds is needed for 75% 
completion of the reaction? 


4. What is the sum of the number of equivalents of glucose and the number of equivalents 
of phenylhydrazine required to form one equivalent of glucosazone? 


5. Compound X dissociates according to the reaction2X(g)——2Y(g)+Z(g), with 
degree of dissociation о which is small compared with unity, if expression for a in terms 


1/п 
of equilibrium constant K, and total pressure P is given as о = ЕЗ . The value of n is 


Space for Rough work 
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6. In the present graphs, the area of circle A апа В аге 25 unit and 20 | 
unit respectively. Work done will be unit. 6 : 
у — 
2B 
ky 
| А 1 еге 
7. For а hypothetical elementary reaction, Where io initially only 2 
k2 2 
2C 


moles of A are present. Total number of moles of A,B and C at the end of 75% reaction 
are X. What will be the value of 2X 


8. A vessel of 250 litres was filled with 0.01 mole of 56,5; and 0.01mole of H, to attain the 


equilibrium at 440°C аѕ50,5 (s) + 3H; (g) —— 2Sb(s)-- 2H;S(g). After equilibrium, 
the H2S formed was analysed by dissolved it in H,O and treating with excess of Pb?* to 
give 1.19g of PbS (Mp, = 207) as precipitate. The value of K, at 440°C is ; 


Space for Rough work 
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Mathematics PART - ІШ 


SECTION – A 
Multiple Correct Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. 


Let a,b and c be three vectors having magnitudes 1, 1 and 2 respectively. If 
ax(axc)+b=0, then 


(A) b is in the plane of a and с (B) b is parallel to axc 
(C) angle between a and c is 30? (D) angle between a and c is 150? 
The number of solutions of equation 8sinx = Уз е 
совх Sinx 
(A) 6 if x e (0, 2л) (В) 4 if хє (0,1) 
(C) 5, if хє (oz (D) There does not exist any solution 


If A and B are two orthogonal matrices of order n and det(A)+det(B)=0, then which of 
the following must be correct 

(A) det (A +В) = det (A) +det(B) (B) det (A +В)=0 

(C)A+B=0 (D) None of above are always correct 


Space for Rough work 
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x? sin” 4 (x-1) (2), x z 0,1 
Х = 


4. Consider the function g defined by g(x) = 
0, if x =0,1 
which of the following statement (s) is/are correct? 
(A) g(x) is differentiable vx eR 


(B) 
(C) 
(D) Rolle’s theorem is applicable for g(x) in [0, 1] 


g'(x) is discontinuous at x =0 but continuous at x = 1 
g'(x) is discontinuous at both x =0 and x =1 


5: The figure shows two regions in the first quadrant. 
Y 


P (t, sin t^) 


M (t, 0) 


A(t) is the area under the curve , y = sinx? from 0 to t and B (t) is the area of the triangle 


A(t) 


with vertices O, P and M (t, 0).Then КБ) equals 
2 3 
A) = B) 
(A) 3 (B) 5 
1 
C) = D) 1 
(© > (0) 
6. Diagonals of a square are along pair of lines 2х? —3xy – 2у? = 0. If (2, 1) is a vertex of 
square then sides of square can be 
(A) 3x -y+5=0 (B) x+3y+5=0 
(С) 2x-y-5=0 (D) x -2y 20 


Space for Rough work 
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If three planes P, =2х+у+2-1=0, P,=x-y+z-2=0 апа Р,-ах-у-32-5-0 

intersects each other at point P on XOY plane and at point Q on YOZ plane, where O is 

the origin then identify correct statement(s) 

(A) The value of a is 4 

х-1_у+1_7 
ETE 


(B) Straight line perpendicular to plane P, and passing through P is 
(C) The length of projection of PQ on x — axis is 1. 


(D) Centroid of the triangle OPQ is 1 z, 5) 


In the expansion of (2x -3y + 2)” , then which of the following statement(s) is/are 


correct? 
(A) The expansion will contain 66 terms 
B) Sum of all the coefficients is 0. 


22] 
5 


(B) 
(C) The coefficient of х2у325 equals | 
(О) None of these 


) 00-к 


100 
The coefficient of x^? in the expansion of >, '?C, (x -2 3" is also equal to 
k=0 


(A) number of ways in which 50 identical books can be distributed in 100 students, if 
each student can get atmost one book. 

(B) number of ways in which 100 different white balls and 50 identical red balls can be 
arranged in a circle, if no two red balls are together. 

(C) numbers of dissimilar terms in (x, +X, + X, +.....+ Хо) . 
2.6.10.14......198 


R 50! 


Let the complex number z = x + iy (where x,y є В) satisfy 
cot” (log, [2z +1) > cot” (log, |27 — 1|), then x can be 


(A) -1 (В) -2 
(С) 1 (D) 2 


Space for Rough work 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains а г s t 


p 
statements given in two columns which have to be matched. The 

statements in Column 1 are labelled A, B, C and D, while the 5 О © ©) © © 
statements in Column Il are labelled р, q, г, s and t. Any given в (Р) OOOO 
statement in Column I can have correct matching with ONE OR С 

MORE statement(s) in Column ll. The appropriate bubbles (в) (4) ©) (9 (9 
corresponding to the answers to these questions have to be р (») (4) (ғ) (5) Ө, 


darkened as illustrated іп the following example: 

If the correct matches аге A-p, s and t; В-д and r; C-p and q; апа 
D-s and t; then the correct darkening of bubbles will look like the 
following. 


1. Match the columns: 


Column - | Column - Il 


(А) | The maximum value of (соѕ(2А +0) +соѕ(2В +0)), | (P | 2sin(A+B) 
where A, B are constant, is 


(В) | The maximum value of (cos2A +cos2B), where (A + | (9) | 2sec(A+B) 


B) is constant and A,Be (05). і5 


(С) | The minimum value of (sec 2А +sec 2B), where (А + В) | (0 | 2cos(A+B) 


is constant апа A,Be ох), is 


(D) | The minimum value of (tan + cot - 2cos (A +B)) (8) | |2соѕ(А - B) 


where A, B are constants and бе С) is 


(t) 2cos(A -B) 


Space for Rough work 
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A plane т passes through the point (1,1, 1) and is parallel to the vectors a= (-1, 1, 0) 


and b =(1,0,-1) л meets the axis іп А, B and C forming the tetrahedron OABC where О 
is origin. 


Column - | Column - Il 
(A) | Volume of the tetrahedron OABC in cubic units (p) 9 
2 
(B) | Area of the faces of the tetrahedron in square units (q) 94/3 
2 
(С) | Distance of the points (3.3 /2, 343,3) form the plane (r) 43 
min units 
(D) | Distance of the faces of the tetrahedron from the | (s) 3 
opposite vertex 


SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


The roots of the equation z^ - az? + (12+9i)z* +bz =0 are the vertices of a square then 
area of square is 


1 


2 
Let joi ees 


0 2Vx7 - x41 


The triangle ABC, right angled at C, has median AD, BE and CF. AD lies along the line 
y =x +3, BE lies along the line y 22x +4. If the length of the hypotenuse is 60 and area 


of AABC = 100(k) then kis 


dx then find the value of |”. 


Space for Rough work 
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4. Water is drained from a vertical cylindrical tank by opening a valve at the base of the 
tank. It is known that the rate at which the water level drops is proportional to the square 
root of water depth y, where the constant of proportionality k > 0 depends on the 
acceleration due to gravity and the geometry of the hole. If time to empty the tank be Т 


minutes, then T = 
10 


5. If У зал” БНН = Л +tan‘k then find the value of k? 
nat D e 1 2 
6. If x, y, z are positive real numbers and x + y +2 = 1, then find the minimum value of 


7 Let a, b, c be the sides of a triangle ABC and Abe its area. If a=2,A= 3 and 
acosC + J3asinC - b - c =0. Then the semi perimeter of the AABC is 


8. Let slope of sides AB and BC of a AABC are roots of the equation х2-4х-1-0, 
(AABC lying in the first quadrant and B is origin) and inradius of the triangle is 1 unit. If 
со — ordinates of its incentre are (a, b) then (а? +b*) is 


Space for Rough work 
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JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - Il 


(Paper-1) 


Q. No. 


PHYSICS 


CHEMISTRY 


MATHEMATICS 


— 


AC 


ACD 


ACD 


ABC 


BD 


ABC 


AC 


ABCD 


ACD 


ABCD 


оомо омог 


АС 


— 
e 


AC 


AB 


(A) > r,s 
(B) O rs 
(C) O rs 
(D)  r,t 


(A) > p.q 
(B) > q,r 
(С) > r,s 
(D) > p,s 


(А)->5 
(B) г 
(C) >q 
(D) ^ p 


(А) > р 
(B) >q 
(С) s 
(0) эг 


(A)  р,а,г 
(В) г 

(C) > q.s 
(D) > q,r 


(А)->р 
(В) > p.q 
(C)>p 
(0) > 1,5 


ALL INDIA TEST SERIES 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 


о [o o] Ro: 


ол ошоло — 


— | ч | еол о 8-0 5 Oo 


соо ьо оо мм OOJ A 
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Physics PART - | 


SECTION-A 


1. АС 
Sol. Mass per unit length of the wire = 0.1 kg/m. 
At any instant, tension in the string is (2 + 2.25 t)g N 


| ((24+2.25tg . Т. anf 
yeu — a ӘНЕС 
і- 0.6125 


T =(2+2.25x0.612)x10 233.77 N 


2. ACD 


Sol. jÈ a-a £ 


E2n Vx? + d? = nR°k 


E тВ°к 
2үх2-4 
f.E алВ? 
үү = | gE -dx = k 
ext [а 4 
3 BD 


Sol. Length ос G* c! h* 

= [мат [or] [Met] 

By comparing the power of M, L and T in both sides we get 

-X +Z =0,3x +y +2z=1 and -2x-y-z-0 

By solving above three equations we get 

? 1 3 1 

== 2 3 у = = 

4. АВС 
Sol. | Assume x-axis along ОА апа y-axis perpendicular to it in the plane of ring. 

After 1° collision 


V 


Velocity of particle = along x-axis 
уор J2 g 
Б A V Я 
And velocity of ring = —— along y-axis 
y g J gy 

e А n ДИ Ул 
After second collision velocity of ring = —~i+— 
PSI qat qnd 


Velocity of particle = 0 
Ву? 


V 


Time to return at point A = 4x 
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Sol. 


Sol. 


10. 
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AC 
Vag - (3-a)i « (3- b)] c^ 
ав =O сэн 
(3-а)х2-10 апд (3-b)x2-5 A 
a--2andb- id (0:0) 
ABCD 
Equilibrium of piston gives 
kx 
PS = kx, or P= E PS— kxo 


Since, the chamber is thermally insulated AQ - 0 
-. Elastic potential energy of spring = work done by gas 


1 
or, work done by gas = 29% 
This work is done іп the expense of internal energy of the gas. 
| 1 
Therefore, internal energy of the gas is decreased by 299 : 


Internal energy of an ideal gas depends on its temperature only. Internal energy of the 
gas is decreasing. Therefore, temperature of the gas will decrease. 


ACD 
E. c q(v x В) апа apply Newton’s second law of motion. 


ABCD 
2 
T -mgcos0" = T 441) 
1 ИРВЭЛ 
i| 2 то = оту ... (ii) 


у= (39 and T = 20 


Net force is in horizontal direction when 0 = 60° 


AC 


Equivalent resistance across capacitor (after shorting the battery) = ны 


SM E 
Voltage across capacitor in steady state = =. 


GE. =" 
= Y=] 4 етс 
Pee 


AC 
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Sol. 


Sol. 


Sol. 


Sol. 


4 


са АСУ) 
Req 8 4 
at steady state inductor short circuited 
Hence i = 0.75 
SECTION - B 
А- rs Bors C ors Dort 


For cases (а), (b) and (c), magnetic field due to |, and 1, are mutually perpendicular. 
Therefore, they do not exert any force on each other. 
For case (d), magnetic fields at point P due to |, and 1, are in the same direction. 


A>p Bq Cos Dor 
; ЭМБ = За ә Е 
On solving by KVL we get, i, "E і, = Be А ^R 


=> i, -i, E and i, 2i =0 


So reading of ammeter А: is E/R = 4/3 
Ao is 2E/R = 8/8, Аз is zero апа AVap = 4V 


SECTION - C 


1 
The light escape is confined within a cone of apex angle b 
'20,' where 6, is the critical angle. Imagine a sphere with 


source of light as its centre and the surface area abc is A. 


9; 
here A= [278° sino do = 2nR*(1—cos0,) 
0 


= лА? E Ө, = sin Е ы ж 
2 
Power transfer =P х 5 -4xl-1W 
4nR 4 


3 


Applying lens formula, : + L 
v u 


=|= 


1dv 1 du 

2 2 -0 
v^ dt и dt 
а у 
ал 
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x =V +V (Уі = velocity of object towards lens) 
1 1-п? 
к аз «(5)» V,=3v, = З m/s 
3. 1 
бал сэ хол Een E 
2Ағ) 2Ав, 2A £, 
1 99 -da, 40, .. (ii) 
dt dt dt 
From (i), 
9 + q;x – 293 + qx = 0 
> p Spy i OM се Lu Oe cig, 2-0 
dt dt dt dt dt dt 
у 
= ыс dee а. тА 
4. 6 » ALSinO 
So. 190—1 со50о | - 
dt ' 6 
2 L cos 
- P osinOcos 0o ғо 
[ 
2 ! 
- ПЁ a? sinücoso 
3 
5. 1 
Sol. I 1 
2 
3 Q 1 : 
П 4 8МУ І 72 
m 2 —— 6 E 
7 Ш 
V us P ——5 — ^ 
pe —* 9 9 
У 1% : 
КРА 
А 
Equivalent capacity, Cro = C = 
6 2 


Sol. Let at any time t charge flown through the plate В to plate A is q and instantaneous 
current is /. 
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-Qotq, -q 
A В 
I 
R Е 


2g — 
From loop theorem | P | +18 -==0 


в“ _-29+2ЕС +0, 
dt 2C 
dq БТ: 
26С-0,-24 2RC 
Now for charge on plate A to be zero q = Qo. 


=> 


% t 
Integrating | МЕС __ = P 
5 gel RO 2g. 2 ORC 
2 
2 и всъ 224169. 
2862—06 


Putting the value of C, Qo, s and В 
We get t= 2 seconds. 


7. 
2 
Sol К.Е. = —mv2 кш. + es, we + ! mr^w? = 5 
2 2 2 12 2 
8. 5 
Sol. At stable equilibrium, U is minimum. 
2 
au = 0 and а > 0 
а dx? 
3 2 
"Er X. абы ер 
ах( 3 2 


=>  Х2-9хХ%20-0. > (х-5)(х-4)-0. 
x = 5 and x = 4 are points of equilibrium. 
2 
And U minimum when a > 0. i.e. atx = 5. 
x 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


7 AITS-CRT-II-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


Chemistry PART - II 


SECTION- А 


1. АВС 

Sol. KO 50-20. gas 
CaC, 0 CH, gas 
Мо,М, 4120 NH, дав 
Ва(МО, ), 920 „Ва?* +2NO; 


2. ABC 
Sol. Neither the lone pair of oxygen nor the pi — bonds are in conjugation in (D). 


3. B 
Sol. СОСІ, +H,O——>CO, +2HCI 


4. АВС 
Sol.  Silicones are the polymers of the hydrolysis products of alkyl silicon chlorides. 


B. ABCD 

Sol. The boiling point of water is 100?C. 
г. Dissolution of any non-volatile solute of any quantity in water will cause elevation in 
boiling point. So, the boiling point of aqueous solution of any non-volatile solute is 
greater than 100?C. 


6. AB 

Sol. In C the net charge on cationic as well as anionic parts of the complex is zero. Such 
complexes are not formed. D is not an isomer of the complex due to different molecular 
formula and molecular mass. 


7. AC 
Sol. (А) 4LINO, —* 5211,0 +4NO, + O, 
2NaNO, — 5 2NaNO, +O, 
(B) MgCl,.6H,O — MgCl, H,O + 5H,O 
Na,SO,.10H,O — ,Ма,60,-10Н,О 
(C) 2FeSO, — s Fe,O, + SO, + SO, 
Fe, (SO,), ——Fe,O, +350, 


8. AB 

Sol. All aliphatic aldehydes respond to Fehling test. Benzaldehyde does not give Fehling's 
test. 

9 AC 


Sol. Тһе coordination number in both the structure is 12 and the packing fraction is 74% 
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10. 


Sol. 


Sol. 


Sol. 


Sol. 


AB 

e The dipole moment of NH; is greater than NF; because the bond pair dipole moment is 
enhanced by the lone pair dipole moment in NH3. In NF; the resultant of bond pair dipole 
moment is opposed by the lone pair dipole moment. 

e CHCl; is unsymmetrical, hence it contains certain dipole moment whereas CCl, is 
symmetrical with zero dipole moment. 


SECTION - B 


A > pq, B > qr, C > rs, D > ps 
л 4KCN 
(А) Ғе? + 2KCN—— Fe(CN), 4 ==>, |Fe(CN), | 
Ее(ОН), is not soluble in excess NaOH and excess NH4OH 
(В) HgO is not soluble in excess NaOH and excess NH4OH 


Hg” + 2KI—o Hgl, 4-2 K, [Hgl,] 
(C) Ры” + 2KI—o Pbi, 4-2 к,|РЬ, | 
РЫ? +H,S——>PbS J +2H* 
3PbS + ВНМО, ——>3Pb(NO, ), +2NO+3S +4H,O 


(D) Ад” +KCN——>AgCN 4 —?" kK] ag(CN), | 
Ag* +Н,5 —>Ag,$ 4 «2H* 
3Ag,S +8HNO, —— 6 AgNO, +2NO+3S+4H,O 


A > par, B >r, C > qs, D > qr 


есен -8.74 +10021 =3.74 


(A) pH =р“ +log 

7 рН <7 
(В) pH = -log [Н] = -10910' = 1, -. pH « 7 

СНзСООН cannot dissociated in presence of НСІ due to common ion effect. 
(С) CH,COOH + NH,OH —— CH,COONH, -Н,О 

Hydrolysis of CHS3COONH, will take place 

1 Ky Ka Ky 1 
pH- =(р +p -p )= 5114 +474 - (14 -926)] 


= % [14 + 4.74 — 4.74] = 7. г. pH = 7 and the solution is a buffer 


(D) HCOONa + HCI——»5 HCOOH + NaCl 
Initial meq 30 10 0 0 
Мед. After reac" 20 0 10 10 
Ж [HCOONa] . 20 — 
Itis a buffer, pH = р“ +109 [HCOOH] = 3.74 +109 dor 4.04,« 7 
SECTION - C 
6 
AH = nC,AT 
ог, 12 = 25 х 15 
22.4 
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ог, С,= 4 
Cp—Cy=R=2>Cp=Cy+2=44+2=6cal 
2. 4 
Sol. Тһе products are CH3CH2,CH2NOz Pa CH3CH5NO» and CH3NO» because С-С 
МО» 
and C — Н bond cleavage takes place in this reaction. 
3. 6 
Sol. For zero order reaction the half-life is directly proportional to the concentration of 
reactant. 
X tyj2=4sec > X 14/2-25ес X 
2 4 
2. Total time needed for 75% reaction = 4 + 2 = 6 sec 
4. 4 
Sol. CHO 
| аа CH = ММНС,Нь 
CHOH 
CHOH 
CgHsNHNH> | CgHsNHNH> oe 
(СНОН) з -н;О (СНОН) —CgHsNH>,-NH3 
| 3 (СНОН) 
CH5OH 
SUUM СН,ОН 
бн = ММНС,На 
Ї = NNEIGsHs CgHsNHNH> 
4-----<-----5-: 
ee 
CH5OH 
B. 3 
Sol. 2X(g) == 2Y (g) + Z(g) 
Initial 1 0 0 
At equi 1-« oc oc/2 


2. Partial pressure [If total pressure P] 
1-« © 
= P = P = P = Р 
i 25 iS ieee 
p oc /2 р Р 
1+ о /2 2 


PELC ORI lies 


p [р, Ї Р? 
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10 


o? P 
K, = 2 
1 
2К 
шархыг 
E 
5 


Work done in anticlockwise cycle is positive and in clockwise cycle is negative. 
moles of A are present. Total number of moles of A,B and C at the end of 75% reaction 
are X. What will be the value of 2X 


7 

One mole of A will form 2 moles of B and C after completion of reaction when 75% of A 
converted into В and С then total No of moles X = 0.5 + (2 х 0.5 + 1x2) = 3.5 

Hence 2X = 3.5x2 = 7 


ша (6)-3Н, (9) > 2Sb(s)+ 3H,S(g) 


(0.01-x) (0.01-3x) 2x 3x 
No.of moles of PbS formed = шан -0.005 
239 
0.005 
At ean. |Н? |=| ——- 
an. |Н | | 250 | 


3 
Е Ta 24 
0.005 
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Mathematics PART - 111 


SECTION-A 


1. ACD 
Sol. Оп expanding we get (a. cJa- (a. 8|| с) --b 
-c-[ a. cJa- b 
— (a) is correct and (b) is ruled out. 
2 2 


b 


— 


8-(8.6)4 


If 0 is the angle between а and c then 
4-(2со80) -2(2сов0) =1 


эсов8-133 => Ө = 30°; 150° 
=> (C) and (D) is correct. 
2. ABC 
Sol  8sinx- Уз 2H. 
cosx sinx 


- 8sin? xcosx = 4/3 sinx + cos x 
4(1 — COS 2x) cos x = /3 sinx +cosx 
3cosx- 2(cos3x + cos x)= V3 sinx 


cos x - 2cos3x = V3 sinx 


1 43 


—COSX - — SİN X = cos3x 
2 2 


т 
cos [x + z) = cos3x 
ax =2nxt [x4 2) 
3 


(+) (-) 


3x =2xn+x4+= 9x =2nn-x—= 
3 3 
2x = пп 4 1 4x бүйлс 
3 3 
T nxt л 
xX =nx+— a 
6 2 12 
[0,27] 
ul л л бл-л Sn 
6 2 12 12 12 


—  ——— ——————————————— AM! 
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6 "712712 
Зл п 18л-л 17л 
2 12 12 12 


3. AB 
Sol. det(A +B) =—det(A)det(B)det(A+B) 


йы an A+B) 


+B)’ 


+B) 2 det(A+B)=0 
Sol. g'(0)-Lim =0 
= g(x) is differentiable vx eR 


djs axsin( =)-nsin( =) 2(x раң - кан ^.) хаа 


0: x=0,1 
But Limg'(x) = does not exist #g'(0) = g'(x) is discontinuous at x = 0 


Similarly Limg'(x) = does not exist. 


5 A 
t 
sint? dt in 12 
so. iim жт ee 1.6 
190 "uU t>0 sint? + 21° cost t>0 t 1+2 3 
tsint 1 : 
tant 
6. AB 


Sol. The point of intersection of diagonal is (0, 0) and 
one vertex A (2, 1) 


=> Vertex is (-2, —1) verties В and D are +i(2 +i) 
=-1+2,1—2 


=> В(-1,2) and D(1,- 2) 
= Equation of the sides are 
X+3y = +5, 3x- y =+5. 


— lú —M——yn— 
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ABCD 
The three planes intersect in a line. 
ABC 
(2х-3у-2)” 

10!(2x)" (-3y) (2) 
Generalterm= Y (QUSE. | шаш (1) 

а+В+у=10 a! Bly! 
| 

2. Number of terms жы 28 май - 66 

1012! 2 
Put x=y=z=1 in (1), we get 
Sum of all the coefficients 0. 
Put а= 2, В = 3, y=5 in (1), 

ПИ: 2,855 _ 10! 2 з -10k9 

We get coefficient of х2у% EE (-3) = - 


АР 

Clearly, °C, (x -2) 9 *3* = (х2) +3)" = (1+ х)'® 
Hence, er of x? is °C,, . Now verify 

Option (А), (D) equal to C, 

(B) 99!("* C4) 

(С) "C 


AB 
log, |2z + 1| < log, [2z – 1| (as cot x is a decreasing function) 


^ [2z +1|<|2z - 1| 
Or (2z + 1)(2z +1) < (27 - 1) (22 -1) 
2(z «z)«-2(z «z) 


2%2<0 
2Re(z)«0 
.Ве(2)<0 
ЗЕСТІОМ-В 
As Bor C >q D >p 


(А) {cos(2A +0)+cos(2B «0)] 

= 2cos(A - B)cos(A +В +9) 

Maximum value is |2cos(A -B)| when cos(A +B+0) = 1 
(В) {соѕ2А +cos2B} = 2cos(A + B)cos(A - B) 
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Sol. 


14 


Maximum value is 2cos(A +B) when cos(A -В)-1 


(С) For y =secx,x 404), tangent drawn to it any point lies completely below the 


graph of y=secx, thus 5% iS 2, sec(A+B) 
= sec 2A + sec 2B > 2sec(A +В) 


Hence, minimum value is A+B 
(D) J[tan0- cote -2cos2(A +В)! 


(/tano - со) + 2-2cos2(A+B) 
(/tano 5 (сою) * 4sin* (А +В) 


Minimum value occurs when 4/tanO =./cot®@ and minimum value is 
4sin? (A +B) =2sin(A+B) 


A>p B pq C >p D rs 

(A) Equation of the plane x is А(х-1)-В(у-1)-С(2-1)-0 where 
A+0.B-1.C=0 and -A-B«0.C-0— A-B-C and the equation of л is 
х-у-2-3 which meets the co — ordinates axes at A (3, 0, 0), B (0, 3, 0) and C 


000 1 
13 0 0 1 
(0, 0, 3). So volume of the tetrhadron. OABC -1 --- 
60301 6 
00 3 1 


(В) AB-BC-CA -342 , so the area of the face ABC which is an equilateral triangle 


X x(3v2) гэ . Each of the face OAB, OBC, OCA is an isosceles triangle 
with е 3,3,3-/2 
So, area of each of these faces is 5 з\/2 [9 -2 => 
25 +313 +3-3 g 
C) Required distance is |—2————| => 
ІЗ 3 м1-1-1 2 
0-0-0-3 
D) Distance of О from the face АВС-|----29-4/3 distance of A, B, С from 
i у1+1+1 


opposite faces OBC, OAC, ОАВ are equal and is 3. 
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SECTION- C 
5 
Note that 2-0 is one root of the given equation u (1+i) 
2 c az? « (12 - 9i)z^ +02 =0 In (2) 


canceling 2, we get z? +аг? + (12+ 9)2+0=0 


The З vertices of the square other than (0 + Oi) аге и, 


iu, u (1-і) 
Now u(ui) + (iu) +(1+i)u+[(1+i)uju=12 + 9i (using О Ве (х) 
theory of equation) 
y 239 3-4-эн-48-4-4(-1) 
ЕСІ or -2-і 
f =5 
3 


jc [eee 
024х“ +х? + x? 
Put (x? +x «x*)-t — (2x +3х°  4x?)dx = dt 
p- jot 
22.4 

Дев = ға 


ах 


2 
1 
Area =—ab 
2 
AD:y=x+3 
BE=y=2x+4 
solve G(-1 2) 
acute angle a between the medians is 
tana = Di Te 
1+m,m, 


2-1 1 
tana = — > tana =— 

1-2 3 
now, (180 — a.) + 90° + 0 + В = 360° 
= а-06-р-902 

cota =-tan(0 +В) 


2b 2а 

tan6+tanB a b 
= 0 = 

1-tanOtanp 1-20 2а 

a b 
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2(а? + b^) 
ab 
9ab = 2x 3600 


= Хар -400 
2 


= 9- 


г. Area = 400 sq. units 


4. 6 
dy 
Sol. —=-k 
dt vy 
ЧУ kat 
Vy 
24y =-kt+c 
t=0; у= 4 
4=c 
2,/y =-kt+4 
y=0 
kt =4 
4 А 
е 08 minutes 
15 
5. 2 
n+1_ |п-1 
So. Sum чап! 2052-420-2| | V 2 2 | (divide by 2) 
n=1 2 4n? -1 n=1 14 n+1 n-1 
po 2 


Limsum- x - tan"! Ей = eot" Ей = 5 +tan' (v2) 


noo 42) 2 J2 
k=/2>k?=2 
6.3 
Зул: ei ee ee 
eg, 2 2 3 3 3 4 4 4 4, 9 
| 9 “223334 4 4 4 
къ 
X X y y y 2 7 7 7 
7. 4 
43 


Sol. A= забт = V8 = 32691 = pong 
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2| cosC + V3 sinc ]=b+c n (1) 
m d inb —° 
quum etm. 8% 8)... 
2 42 
Ap ЗОВ алысы ва нг opis ape 
2b b 


=b? +c? + 20с = 16 = (b«c)-4 


6 
Given, х2 - 4х+1=0 = х 


: = 28. 2043 
‘. From the figure, | (a, b) lies on line y =x, 


Sob=a 
Also, from 


Т ono 
AIBD, Br sin30? > ВІ= 2 [ Аз, r =1(given) | 


Bl=2= үа? +a? > 4-2а? 2 a- 42 
So, I- (V2, V2) - (a, b) (Given) 


Hence, (a^ «b*) -(N2) « (v2) 2-241426 
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CONCEPT RECAPITULATION TEST - | 


Time Allotted: 3 Hours Maximum Marks: 432 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
2. This question paper contains Three Parts. 

3. 
4 
5 


Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 


. Each part has only one section: Section-A. 
. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 


provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 


devices, in any form, are not allowed. 


B. Filling of OMR Sheet 


1. 


2. 


3. 


Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 to 02 and 09 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-A (03 to 08) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +8 marks for correct answer and - 2 marks for wrong answer. 


Name of the Candidate ПТО 
LEE TEE E EE E E TEE ЇЇ! 


OOOOH 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314) К^! тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck’s constant h - 6.625 x 107516 

6.625 х 107” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10? kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION-A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. 


The relation between time t and distance x moved by a particle is t= ax? + Вх where a 
and р are constants. The retardation is (if v represents velocity) 

(A) 2a V? (B) 20V? 

(С) 2apV? (D) 2p?v? 


An object is cooled from 75°C to 65°C in 2 minutes in a room at 30°C. The time taken to 
cool another identical object from 55°C to 45°C in the same room in minutes is 

(A) 4 (B) 5 

(C) 6 (D) 7 


A source of sound is moving towards a stationary observer with a speed of 50 m/s. The 
observer measures the frequency of the source as 1000 Hz. The speed of sound is 350 
m/s. The apparent frequency measured by the observer when the source is moving 
away after crossing the observer is 

(A) 750 Hz (B) 850 Hz 

(C) 1150 Hz (D) 1250 Hz 


A spherical solid ball of volume V is made of a material of density p4. It is falling through 
a liquid of density p2(p2 < pı). Assume that the liquid applies a viscous force on the ball 
that is proportional to the square of its speed v. i.e., Fviscous = —kv? (k > 0). The terminal 
speed of the ball is 


k 


Space for Rough work 
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5. A spring of force constant k is cut into two pieces such that one piece is double the 
length of the other. Then the long piece will have a force constant of 
2 3 
A) -К B) —k 
БЕ (в) > 
(С) 3k (О) 6К 
6. A particle is projected horizontally from the top of a tower with a velocity vo. If v be its 


velocity at any instant, then the radius of curvature of the path of the particle at the point 
(where the particle is at that instant) is directly proportional to 


(А) v? (В) м? 
1 
(C) v (D) — 
у 
T. One half mole of a monoatomic ideal gas absorbs 1200 J of heat energy while 
performing 2196 J of work. The temperature of the gas changes by 
(A) 160°C (B) 80°C 
(C) 40°C (D) -160°C 
8. A train of mass m is moving on a circular track of radius R with constant speed v. The 
length of the train is half of the perimeter of the track. The linear momentum of the train 
will be 
(A) Zero (B) mvR 
(C) 2m. (D) mv 
T 
9. A piano string 1.5m long is made of steel of density 7.7x10? kg/m? and Young's modulus 


2x10''N/m’. It is maintained at a tension which produces an elastic strain of 1% in the 
string. The fundamental frequency of transverse vibrations of string is 

(A) 85Hz (B) 170Hz 

(C) 340Hz (D) 310Hz 


Space for Rough work 
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Two organ pipes each closed at one end give 5 beats/sec when emitting their 
fundamental notes. If their length are in the ratio 50:51, their fundamental frequencies 
are 

(A) 250,255 (B) 255,260 

(C) 260,265 (D) 265,270 


The escape velocity on earth is 11.2 km/s. What would be the escape velocity on a 
planet whose mass is 1000 times and radius is 10 times than that of earth 

(A) 112 km/s (B) 11.2 km/s 

(C) 1.12 km/s (D) 3.7 km/s 


The magnetic field at the centre O of the | 
arc in figure is (r is the radius of circular | 


агс) Бан 90? “ аны араны 
1 0 ж 
469,9 i 
DE: 
Hol Hol | x 
2 В) ——|—-«1[(42-1 
(А 2 +n | ( РН (v2 | 
Ho | Mo | л 
С) — 2-1 р) — 2-- 
СУЛ Ы рэн Pj z 
A solid cylindrical uniform rod of mass 0.72 kg, length 50 cm PAG 


and radius 6 cm rests on two parallel rails, as shown. The rod 


caries a current | = 48A (In the direction shown) and rolls й / | 
along the rails without slipping. If it starts from rest due to 
applications of uniform magnetic field of magnitudes 0.25 T 


(directed perpendicular to the rod and the rail), then the 
friction force (In N) between rod and rails is 

(A) 2 (B) 
(C) 4 (D) 


3 
5 


The critical angle for a prism and its surrounding interface is 36°. The minimum angle of 
prism for which no emergent ray is possible is 

(A) 18° (B) 36° 

(C) 72° (D) 144° 


Space for Rough work 
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16. 


17. 


19. 


A simple pendulum charged negatively to q coulomb oscillates 
with a time period T in a downward electric field. If the electric 
field is with-drawn, the new time period is: 

(A) =T (B) > T 

(C) « T (D) none of these 


Two electrons are moving with the same speed V. One electron enters a region of 
uniform electric field while the other enters a region of uniform magnetic field. After 
sometime if the de Broglie wavelength of the two are A, and X,, then (select the best 
alternative) 

(A), =A, (B) X, >A, 

(C) A, >A, or A, <А, (D) à >à, OF 4, <à, Or Ay = А, 


The efficiency of carnot engine is 0.6. It rejects 20 J of heat to the sink. The work done 
by the engine is 


(A) 20 J (B) 30 J 

(C) 33.5 J (D) 50 J 

For the circuit shown in the figure, the current through the inductor is. — mMm 

0.6 A, while the current through the capacitor is 0.4 A. The current 

drawn from the generator is | | 

(A) 1.0А (В) 0.4А C 

(C) 0.6 A (0) 0.2A С) 
Сепегаїог 


A uniform solid brass sphere is rotating with angular speed оо about a diameter. 
If its temperature is now increased by 100°C. What will be its new angular speed 
(Given: од, = 2.0 x 10?per?C ) 

(A) 1.1 о, (В) 1.01 о, 

(С) 0.996 о, (D) 0.824 о, 


Space for Rough work 
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Which of the following phenomenon is not common to sound and light waves? 
(A) interference (B) diffraction 
(C) polarization (D) reflection 


In a two slit experiment with monochromatic light, fringes are obtained on a screen 
placed at some distance from the slits. If the screen is moved by 5x10 ^m towards the 
slits the change in fringe width is 3x10? т. If the distance between the slits is 10? m, 
the wavelength of light used is 


(A) 4000 À (B) 5550 À 
(C) 6000 A (D) 6500 A 
In the figure, AB is a uniform wire of length 100 cm вк 
whose resistance is 5 О. If galvanometer reads zero, ААА, sp 
then AC = 5 
(А) 10ст (В) 20ст А B 
(C) 40cm (D) 80cm 

0.20 

цуу 

180 7 

AWWA |F 

2V 

A fish looking up through the water sees the outside 
world contained in a circular horizon. If the refractive ‚ 
index of water is 4/3 and the fish is 12 cm below the <> 


surface, the radius of this circle in cm is 


(A) 36/5 


Space for Rough work 
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24. 


25. 


26. 


27. 


A rod РО is connected to the capacitor plates. The rod is XB x x x x 
placed in a magnetic field (B) directed downward x 
perpendicular to the plane of the paper. If the rod is pulled 
out of magnetic field with velocity v as shown in figure. 

(A) plate M will be positively charged 

(B) plate N will be positively charged 

(C) both plates will be similarly charged 

(D) no charge will be collected on plates 


< 
| 
тЇїє 


хх х х 


A tank has а hole made at its bottom. The time needed to empty the tank from level h; 
to hə will be proportional to 


(A) h, +h, (B) Jh, +h; 
(C) h, =h, (D) yh, - Jh. 


In hydrogen like atoms the ratio of difference of energies Е, -Е,, and Е, -Е, varies 
with atomic number z and principle quantum number n as 


2° zí 
(A) z (B) E 
(C) 5 (D) none of these 


A star initially has 10% deutrons. It produces energy via the processes 
iH? uH? > H? + рапа H° + (Н? > Het +n. 


If the average power radiated by the star is 10'° W, the deuteron supply of the star 
is exhausted in a time of the order of [The masses of nuclei are: т(Н?) = 2.014 и, 
m(p) = 1.007 и, m(n) = 1.008 и, m(He^) = 4.001 и] 

(A) 10° s (B) 10° ѕ 

(C) 10" s (D) 10195 


Space for Rough work 
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If the maximum kinetic energy of emitted photo electrons from a metal surface of work 
function 2.5 eV, is 1.7 eV. If wavelength of incident radiation is halved, then stopping 
potential will be 

(А) 2.5 V (B) 5.9 V 

(C)5V (D) 1.1 V 


A light emitting diode (LED) has a voltage drop of 2V across it and passes a current of 
10 mA. When it operates with a 6V battery through a limiting resistor R, the value of R is: 
(A) 40k O (В) 4kQ 
(C) 200 О (D) 400 Q 


The number densities of electrons and holes in a pure germanium at room temperature 
are equal and its value is 3 x10' рег m?. On doping with aluminium, the hole density 
increases to 4.5 x 10” per m?. Then the electron density in doped germanium is 

(A) 2.5 x 10? m? (B) 2 x 10? m? 

(C) 4.5 x 10? m^? (D) 3 x 107 m? 


Space for Rough work 


НІП) ЕЕ Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/17 10 


Chemistry PART - Il 


SECTION - A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. 100 mL of FeSO, solution required 200 mL of 0.1 M acidified KMnO, solution for 
complete reaction. What is the molarity of the FeSO, solution? 
MnO, + Ре?“ + Н" ——>Mn* «Fe? +H,O 


(A) 0.5 M (B) 1 M 
(C) 2M (D) 1.5 M 
2. Which of the following molecule has the highest value of dipole moment? 
(A) PCI3F2 (B) РСІВгз 
(C) РСІЕз (D) РСІ5 
3. Which gas shows real behaviour? 


(A) 16 g of dioxygen at STP occupies 11.2 L 

(B) One gram dihydrogen in 0.5 L flask exerts pressure of 24.63 atm at 300 K 
(C) One mole of ammonia at 300 K and 1 atm pressure occupies 22.4 L 

(D) 5.6 L of СО» at STP is equal to 11 g 


4. b шил number ane hybridization of sulphur in Sg molecule are respectively: 
(A) +2 and sp? (B) +2 and sp? 
(C) zero and sp? (D) zero and sp? 
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Which of the following is most soluble in water? 


(А) ВебО, (В) MgSO, 
(С) CaSO, (D) BaSO, 
X (g) + 2 Y (g) —— Pr oducts 


The rate equation of above reaction is given as follows: 

Rate = k[X][Y]°° 

What is the unit of rate constant of above reaction? 

(A) mol L s7 (B) mol 2112, 
(C) mol ^L -3/2--1 (D) mol ??| 32s 


HCN(aq) =H’ (aq) + CN’ (aq) 
The ionization constant (Ka) of above acid increases by 


(A) adding more water (B) adding more HCN 
(C) removing H* ions by adding bases (D) none of these 


^ 


M) 
o 
© 


о 
о 


c2 
ы 


o 
№ 


Concentration (in 


Time (іп sec) ———> 
Above graph is given for the following reversible reaction. 


Х(о) === Ү (9) 

The equilibrium constant Kc of above reaction is: 
1 3 

A) — B) | 

(A) Л (В) 2 
2 

С) = 0) 4 

( Їн (D) 
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10. 


11. 


12. 


13. 


14. 


15. 


Which of the following relation is correct for an equilibrium system? 
(A) AS system =0 (B) AS surrounding =0 
(C) AS Total =0 (D) ASsystem = AS surrounding 


Which of the following compound on hydrolysis forms products that are polymerized to 
silicones? 


(A) SiCla (B) (CHs)2SiCl. 
(С) SiH2Cl. (D) H;SiFs 
X(g) == (9) + Z(g) 


The equilibrium constant K, of above reaction is 3 atm at a certain temperature. If equal 
moles of X, Y and Z are present at equilibrium, the equilibrium pressure would be: 


(A) 12 atm (B) 3 atm 

(C) 6 atm (D) 9 atm 

NaOH + CO —— Pr oduct 

Which of the following is/are the product(s) of above reaction? 
(A) HCOONa (B) NaHCO; 

(C) NasCO3 + H2 (D) NaH + CO; 


SO; +H* —o(X)-«(Y) 

The unknown compounds of above reaction are: 

(A) H2S and О» (B) SO? апа HzO 
(C) SO; and H2 (D) SO; and H2 


For which of the following aqueous solution, there is maximum difference between the 
normal and abnormal colligative properties? 


(C) 0.1 m HCOOH (D) 0.1 m CHOH 
Which of the following aqueous solution is colourless? 

(A) CuSO, (B) Zn(NO3); 

(C) FeCl. (D) KMnO, 
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17. 


18. 


19. 


20. 


21. 


22. 
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The relation between the molar conductance (^m) and equivalent conductance (^e) of the 
solution of MgClo.KCI.6H20 is 


(A) ^m = Ae x 8 (B) ^n 2 ^e x З 
(С) Ag m Amo (О) ле= лт x8 
The strongest reducing agent out of the following is: 

(А) NHs (B) PHs 

(С) АвНа (D) BiHs 

Which of the following interhalogen compound does NOT exist? 
(A) IF; (B) ЇЕ, 

(C) ЇЕ, (D) ІР; 

The hybridization of xenon іп ХеОҙ is: 

(A) sp?d? (B) ѕр?а 

(C) ѕр?а? (D) none of these 


Pb(NO,), (excess) + CrO,Cl, + NaOH —**'€ , Products 


Which of the following precipitates are formed in the above reaction? 
(A) PbCrOs and РЫС} (В) PbCrO, and РЫС» 
(С) PbCr2O; and РЫС (D) NazPbO» and PbCl, 


How many effective no. of Ма” ions are present іп the unit cell of NaCl if the ions along 
all the body diagonals of the unit cell are removed? 


(A) 4 (В) 3 

(C) 2 (D) 1 

The fraction of chlorine precipitated by AgNO; ud from [Cr(NH3)sCI]Clo is 
(A) 5 (8) 5 

©) 2 (D 
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23. 


24. 


25. 


26. 


27. 


Zn(s)| Zn?*(1M)|| Cu**(1M)|Cu(s) 


E iu = —0.76 V and E ots -0.34V 

Which of the following relation(s) is/are correct for the above electrochemical cell? 
(A) Ес >0 (B) Ej, > 0 

(C) E; = E (D) All are correct 


Which one of the following has aromatic character ? 


(A) Cyclopentadienyl cation (B) Cyclopentadienyl radical 
(C) Cyclopentadienyl anion (D) Cyclopentadiene 

How many optical isomer(s) is/are possible for fructose? 

(A) 10 (B) 8 

(C) 16 (D) 12 

Number of C = C bonds present in anthracene is 

(A) 5 (B) 3 

(C) 9 (D) 7 


Which of the following is the strongest base? 


он мн; МНСН, 
“oo “бу 
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28. In order to response to xanthoproteic test. the amino acids should contain 
(A) aliphatic vinyl group (B) phenyl group 
(C) any cyclic group (D) allyclic group 


29. [X] (i) NH4CI;KCN( equimolar) ,СН,СН(МН,)СООН 
(ii) Н" (аа) 
Сотроипа[х] is 
О 


A 


(B) 
(C) Ж (D) 29 
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30. Compound which gives same osazone as given by 


CHO 
СН,ОН 
(A) CHO (B) СН,ОН 
СН,ОН СНО 
(C) CHO (D) СН,ОН 
СН,ОН СНО 
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Mathematics PART - Ill 


SECTION - A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. Find the sum of the series doti veoh РЕА T + cot" an? - 9. | 
12 12 12 12 
(A) pin £18 (B) cot 1 180 £13 
12n 12n 
(С) cot" 36n-5 (D) cot" 28n+3 
12n 12n 
2. A curve satisfying the initial condition, y(1)=0, satisfies the differential equation, 
кеу = y —x*. The area bounded by the curve and the х- axis is: 
Х 
1 1 
A) = В) - 
(A) 5 (B) 5 
1 1 
C) — D) — 
(С) 2 (D) < 
4° трепетно оу Vis 
log(e + x) 


(A) increasing in [0, о) 
(B) decreasing іп (0, o») 


(C) increasing in Б z) and decreasing in E J 


(D) decreasing in о z) and increasing in E J 
e e 
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4. The total number of solutions of [cot x| = cot x + 22 хє(0,3л|ї8 
sin x 
(A) 0 (B) 1 
(C) 2 (D) 3 
5: Let a e(0, 1] satisfies the equation а" -2a+1=0 and $5=1+а+а? +......+ а?" Sum 
of all possible value(s) of S, is 
(A) 2015 (B) 2016 
(C) 2017 (D) 2018 
6. Locus of all point P (x, y) satisfying x? + y? + 3xy =1 consists of union of 
(A) a line and an isolated point (B) a line pair and an isolated point 
(C) a line and a circle (D) a circle and an isolated point 
7. If f(x)- х? 4 bx +c and f (2t) = f(2—t) for all real numbers t, then which of the 
following is true? 
(A) f(1) <#(2) « f(4) (B) f (2) «f (1) « f(4) 
(С) f(2) «t(4)«f(1) (D) f(4) «f(2) « f (1) 
8. The average sales and standard deviation of sales for four months for a company are as 
follows : 
Month 1 Month 2 Month 3 Month 4 
Average Sales : 30 57 82 28 
Standard deviation of sales: 2 3 4 2 
During which month are the sales most consistent? 
(A) month 1 (B) month 2 
(C) month 3 (D) month 4 
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2+2 


9. If ДЕ - 2 = z then which of the following options gives the correct locus of z ? 


: + L + : Жоли ! + і . 
біп89 511169  sin32? sin4096?  sin8192? 


10. Let S= 


If S = нв where a e (0, 90°), then the value of a (in degrees) is 
ina 


(A) 4° (B) 2° 
(C) 6° (D) None of these 
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11. 


12. 


13. 


14. 


If f(x) is a differentiable function such that f'(2)=6 and Ғ(1)-4, then 
| f(h* + 3n--2) - t(2) 
ho f (2h - 2? +1) - f (1) 


im equals: 
4 4 
(A) 3 (B) m 
3 9 
(бу (0) 2 


If I= | біп Х.С05 X. CoS2x.cos 4x.cos8x.cos 16 x dx, then the value of lis 


(A) sin16x HT (B) | COS32x 
1024 1024 
cos 32x cos 32x 

(C) +C (D) - 

1096 1096 


If the equation x^ + 8x? +18x? + 8х + а =0 has four distinct real roots, then the range of 
a is: 


(A) (0, 9) (B) (-9, 0) 
(C) (-8, 1) (D) (+1, 8) 
y = f(x) is a function which satisfies: 

i) Қ0)-0 
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Three parallel chords of a circle have lengths 2,3,4 and subtend angles о, В, о + В at the 
centre respectively (given a +В « x) , then cosa is equal to 


15 17 
A) — B) — 
(A) 31 (B) 35 
17 
(C) 32 (D) none of these 


Let z,,Z,,Z,be three distinct points |z| - 1. If 06,0, and 6, be the arguments of 2,,2,,2, 
respectively then cos(0, —9,)+cos(@, – 0, )+ cos(0, —0,) 
3 3 


(A) 2-5 (B) <-5 


Number of solutions of the equation 
log; (/5сов” x -1) + 5190 (2cos x +3) +100, V5 =1 is: 


(A) 0 (B) 1 
(C) more than one but finite (D) infinite 


1-x 


2 3 
If the function f(x)=—4e ? +1+ ет and а(х)-і '(x), then the value of 


6 
1 1 
(А) с (B) -5 
6 6 
(7 (D) -5 
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z(Izf -1)+ 2Re(z) 


19.  Ifzisa complex number, then | ї is equal to 
2 
(А) 2 x (B) z i 
2 2 
(С) Re(z) (D) none 


20. Two teachers are interviewing top 6 students in FTRE 2016 exam in two different 
subjects, starting at the same time. Each teacher interviews a student for 15 minutes. 
The number of ways in which the interviews can be scheduled is 
(A) 6! (B) 5! 
(C) 44 x 6! (D) 265 x 6! 


21. The length of the perpendicular from the origin to the plane passing through the point 
a and containing the line r 2b -- Ac is 


[à Б 4) [à B c] 

А Бувад) МОН: 
[à Б с] [а B c] 

0 Ба C carae 


Ө sino n 
22. tae Ын E lim ^ is (where ӨЄВ) 


-sinO cos0 шин! 
(A) a zero matrix (B) an identity matrix 
0 1 0 1 
C D 
28 ШЫН 
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"* 2e? e? –1 қ | 
Let T= | 2—6 —— dx, then е" equals: 
её +е”^—-е*+1 
7 7 
А) — В) — 
a ri (BS 
11 11 
C) — D)— 
(0):5 D 


A line is drawn from the point P (1, 1, 1) and perpendicular to a line with direction ratios 
1, 1, 1 to intersect the plane х+ 2y +37 = 4 at О. The locus of Q is 

X -5 2-2 X -5 2-2 
(A 2-75 = iB нек: 

1 -2 1 -2 1 1 


(С) х-у-2 (D 2-7 = 


ca 
2 3 


The lines 2x* – Зу? + xy -3x -7y +2 - 0 represent two normals of a circle which passes 
2 


2 
through the focus of the parabola (5x +15) + [5 -2 E E + 4y – z) . The equation 


of the circle is 
(А) 4x? + 4y? -8x -8y - 65-0 (B) 4x? + 4у? -8x + Ву -65=0 
(C) x? «y^ -2x -2y -73=0 (0) x? - y? -2x - y - 73-0 


The asymptotes of the hyperbola y =x + 1 аге 
x 


(A) y=0, y=x (B) y =0, y = -x 
(C) x 20, y 2-x (D) x20, y=x 
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27. 


28. 


29. 


30. 


If кау = y (log, y —log, x +1), then the solution of the equation is 
x 


(A) ylog, % = сх (В) xlog, B =су 
у X 
(C) log, B -сх (0) log, 8 =cy 
X y 


A man is dealt a poker hand (consisting of 5 cards) from an ordinary pack of 52 playing 
cards. The number of ways in which he can be dealt a "straight" (a straight is five 
consecutive values NOT of the same suit. e.g. (Ace 2, 3, 4, 5, (2, 3, 4, 5, 6)........ and 
{10 . J. Q. К. Ace}) is 


(A) 10(4° - 4) (B) 41,219 
(C) 10.27? (D) none of these 


The minimum value of (tan A – соѕ в) +(cotA – sin B) for all permissible independent 
variables A and B is 


(A) 0 (В) V2 -1 
(C) 3-2./2 (D) cannot be determined 
From a set of numbers {1,2,3,......,999}, six distinct numbers are chosen. Out of these 


six numbers three are chosen and labeled as a,,a,,a,. The remaining are labeled as 
b,,b,,b,. The probability that a brick of dimensions a, ха, ха, fits in a box of dimensions 
b, xb, xb, is equal to (assume that the brick can be rotated before putting into the box) 
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Physics PART -I 
SECTION - A 
1-3 
E 2 
Sol өз +px-t=0 = x 27 +401 
Qa 
V= dx = 4a ET 1 
dt 2х2а 4/82 +401 Үр? + 40ї 
dv -4 
а= d ^ ла) | 2 р 4 (2ш 
2 A 


Sol. Neutron law for cooling 
Rate of decrease of temperature « temperature difference between object and 
surrounding. 


3. A 
Sol. 1000 = E M f (Ù 
350 – 50 
f = MEIN f ...(ii) 
350 +50 
fı = 750 Hz 
4. A 
Sol vp2g KV; =vp,g Е 
The ball is dynamic equilibrium. KVT 4 p29 
Vp19 
5: B 
Sol.  K2/-k3/ 
k= 3, 
2 
6. 
2 3 
Sol ЖҰЛА md ; Ra V? 
9v, 9У, 
7. D 
Sol. AQ = AU + AW ...(i) 
and 
AU = nC(AT) ...(ii) 
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Sol. 


Sol: 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13 


Sol. 


14. 


Sol. 


C 
2 
The centre of mass = — 
TU 


; (2) x) 
Linear velocity = | — || — 
n JAR 


V = ro. 


1 [F _ 1 | 2х10%А 


2x1.5NVAd 3 VAx7.7x10° 


A 
у у . 
—-—— = -— 
4L, 4L, 0) 
26—80 хи 
L, 51 
A 
Escape velocity = аан 
В 
В-2 кел. = (sin 90° — sin 45°) + Het 
4nr cos 45 4 
A 
F-IBL 
F 
f 
F-f=ma 
fr =la 
a=ra 
C 
A » 20c 
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17. 


Sol. 


18 


Sol. 


19 


Sol. 


20 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


C 

T-2x|-— ; ди -9+ 95. (with electric field) 
ден m 

D 


For electron in electric field, magnitude of its momentum may increase, decrease or 
remain constant w.r.t. initial value. 


B 
ее NS 
Q, Q, 
> О: = 50,W = О – О = 30 Ј 
р 
апа Ic will be іп opposite phases. 
Inet = I >= lc 
= 0.6 – 0.4 = 0.2 А 
C 
Variation of moment of inertia with temperature 
= lo (1 + 2a AT) 
C.O.A.M: 
lico; = Ir or 
C 
Polarization occurs for transverse waves and not for longitudinal waves. 
C 
_ АО. 
д Ы 
AW — ЛАР 
а 
0.2 
= i 
i Ё 8+ 73 % 
5 £ Л 
Also, Vac = (1.5) | — || — ИН 
«-Ө9Е | ) 2 
р 
0 = Өс (сг са! angle) 
R 
— = tano 
12 4 
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24. 


Sol. 


25 


Sol. 


26. 


Sol. 


27 


Sol. 


28. 


Sol. 


12cm 


A 
= = BÆ develops across гоа РО. 


By Lenz’s law, plate M get positively charged. 


D 
АУ = А№ 
= aJ2gh “АС 
dt 
а! "dh 
> dt = -A 
А! п оп 
D 


E E 
Ea -Ea 16m 4n* _ 1 _ constant 
Е,,-Е E, E, 4 


n n 


4n n? 


Am - 0.026 amu 
Qvale = 2.42 MeV 
t= 1.28x10"s 


B 
Re Shv =2.5+1.7 =4.2е\ 
VA=C 

3, 
8 Флэш 
eV, -h(2v)- 92 2x4.2- 2.5 
V, =5.9V 
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29. 
Sol. 


30. 
Sol. 


D 
The potential drop across R is 4 V while 


current is 10 mA hence, 10 x 10? x В = 4. el zt DA 
R = 400 Q. i ! 
ң-------ы 
П 2V ! 
ін 
| 
6V 
B 


The electron density in doped semiconductor, 
2 1642 

ше ee oom 

n, 45x10 
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Chemistry PART -II 
SECTION- A 
1; В 
Sol. Мед. of FeSO, = Мед. of KMnO, 
Or, NV; = NoVo 


12. 


Sol. 


ог, 100 x №; = 200 x 0.1x 5 
2. N; = 1, also М = 1 


C 
It has unsymmetrical structures. 
C 
One mole of NH; occupy 22.4 L at NTP, not at 300 К and 1 atm. 
D 
Sulphur forms two sigma bonds with two lone pairs. 
A 
BeSO, forms complex with water i.e. [Be(H2O)4]**. Hence it is most soluble. 
B 
The unit of k will be mol 21756: 
D 
Ka increases only by increasing temperature. 
C 
Y 
PNUE T: 
[Х| 6 3 
C 


For equilibrium system, AS(system) = —AS(surrounding) 


B 
(CH; ), SiC, —9— (CH, ), Si(OH), — 9 Silicones 


D 

р,хр, 3x3 _ 
ЖАСЫ 

Pequilibrium = Px + Py + Pz = 3 + 3 + З = 9 atm 


Kp = 3 


A 
NaOH + CO —— HCOONa 
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13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24 


Sol. 


B 
SO? +2H* —> SO, +H,O 


C 
HCOOH is stronger than СНзСООН. Hence the solution of HCOOH will contain more 
no. of ions than that of СНзСООН. 


B 
Zn** form colourless compounds in solution due to absence of d-d transition. 


B 
Am зл =3A 
A 


e 


n-factor of МоСІ2.КСІ.6 H20 = З. 


e 


D 
Due to weak Bi — H bond. 


B 
Halogen atoms except fluorine form compounds with valency 1, 3, 5 and 7. 


D 
Xe undergoes sp? hybridization and forms three sigma and three pi-bonds with a lone 
pair on it. 


B 
NaOH—C9€* ,Na,CrO, + H,O + СГ 


Pb** +2617 ——>PbCl, 4 
РЫ? +CrO2 ——»PbCro, 4 


B 
One Ма?” is removed and remaining three(effective no. per unit cell) are present. 


C 


The fraction is = 


D 
ЕС, = Ej > 0 (due to 1 M concentration of ions) 
C 
Іп cyclopentadienyl anion, each carbon is sp? hybridized 
H 
H © `H 
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25. 


Sol. 


26 


Sol. 


2T. 


Sol. 


28. 


Sol. 


29: 


Sol. 


30 


Sol. 
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B 
Fructose contains 3 chiral carbon atoms. 
D 
Sc SS 
жы Ld 
А 
Aliphatic amines are stronger base than aromatic amines 
B 
In xanthoproteic test, electrophylic nitration takes place. 
C 
сн,сно-- > MeCH(NH;)CN —75— MeCH(NH; ) COOH 
B 


The configuration of carbon atoms at 3, 4, 5 positions should be same. 
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Mathematics PART - Ill 
SECTION – A 
1 B 
PITE 
Sol  T,-cot із -3) 
12 


-tan' "c = tan" 2022. 
= 2 15 2 
36r° – 5 4 +36 – 9 


= tan" = 

1+ (4r? 1) 

3 3 

“(2с +1) бра 
NER CUM Gi. 


Ve 3(2re1).2 (2r -1) 


=tar'($(2r-+1)} tav (327-9) 


<S, «tan HG - » -tan^ 3 
2 2 


БЭЭ” ЕГ: сорт (180413 
E 18n+13) - 12 


2. D 
Sol. Equation of the curve is y = x(1— x) 


3. B 


54522225 


| In(e +x) 


Thee) E 

ex) MEX ех 

е) (In(e + x)" 

Now, consider the function g(y) - yIny 
g'(y)=Iny+1 


g'(y)»0 when y >t 


g(y) is an increasing function when x > 1 
е 


= (е+х)!п(е+х)<(т+х)!п(л+х) (x 20) 
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In(e+x) Іп(л-х) 
(n+x) (e+x) 

=> f'(x)<0 ух>0 

=> f(x) is decreasing is |0, ©) 


C 
When cotx 20 


1 


sin x 
— No possible value of x. 
When cotx <0 e хе[® Ч (25 Е 


Number of solution = 2 


D 
5-2,5-2016 


А 
x? y? -(-1) —3(x)(y)(-1)=0 
=> (x+y-1)=0 OR x +y*-xy+x+y+1=0 


B 


f(x) has minimum value at 2. f(1)will be smaller than f (4) because 1 is closer to 2 as 


compared to 4. 


C 
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Sol. 
M1 | M2 | M3 | M4 
с 2 3 4 2 
Ж 30 | 57 | 82 | 28 
which ever is less is most consistent. 
9 А 
2-2| T 1 EU 
Sol. arg —— |= = arg(z—2i)—arg(z+2i)=— 
JE 6 E: a ) a ) 6 
tee (222) (22-5 
X X 6 
_, XY 72x = Xy = 2x _ 1 
Куи КЕ 
=> x? +y?-4=-4,3 x 
=> x? +y?4+4/3x-4=0 
> (+243) +y? -12«4-4 
"centre (-2/3,0), radius = 4 
10. A 
sin(8°-4°) sin(16° -8°) sin(8192° — 4096° ) 
50. S=— +— Қасына +— | 
sin8?sin4? . sin16? sin8? sin8192? sin 4096? 
=> S = cot 4? - cot8192? 
11. D 
f(h? - 3h- 2)- f(2 f'(h? - 3h 2). (3h? +3 
Sol. ji | 0) т | Ы 1:639 
hoof (2h- 2h? +1) (1) "0 (2212 +1).(2-4h) 42 4 
(Using L’ Hospital Rule) 
12. B 
Sol. j= [09x ах 
32 
13. C 
Sol. (x°+4x+1) за-1-0 \ J 


(x°+4x+1) =1-а 


f(x) =(x? m 

For four distinct solutions 
1-a e(0, 9) 

-ає (-1, 8) | | 
ас(-8,1) 22.8 E o 5 
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14. 


Sol. 


15 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 
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C 
ro) 


ДОН 


Integrating іп (х)-х-с,Ғ(0)-1->с-0 


Р(х) =e" 
f(x)=e* +k, Қ(0)-0-К--1 
ї(х)-6"-1 


) 
Агеа -(е-ыж-е) -e-1 
0 


C 

Using the property that equal chords subtends 
equal angles at centre of circle, then problem can 
be converted to the diagram in adjoining figure 

AB = 4, AC = 2,ВС =3 


ZABC = а/2 A В 
cos(o./2) = 2718-4 -Z > cosa = 2cos (о. /2)-1 
2x3x4 8 
2.2? ja с. ы. C 
64 64 64 32 
A 


cos(0, —0,) + cos(0, — 0, )+ cos(0, -8)z-2 


B 
cos 'x-t-xe[-1, 1] and te[0, z] 


log,; V5t -1+ 5198, (2t - 3) + 5190 55 ( > сапа! > zj 


log, (St — 1) (2t +3).5) - 2 


(t-1)(10t+ 23) 20— t-1 or t-- (rejected) 


cos 'x=1—>x=cos1 


A 
1-х 1-х 
ный ee UN NONO лт 
дх 2 
dx 1 
gu ae 
d end 
d АТТ 


When y=- then x=1 


| КҮК ЖЕН. 
ах |. 248 5 


аас а а ннан 
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19. A 
2(22-1| 2-2 1 
So. = - -(z 2) +—=Z+ 
ZZ Zj) Z Z 2 
20. D 


Sol. Number of ways = (Number of one-one function from set A = (54, S» ....Se} to A such that 
f(si) = 5: х6! = Dg x6! 


21. С 
Sol. Тһе given plane passes through а and is parallel to the vector b-a and с. So it is 
normal to (b z a) хс. Hence, its equation is (r- 4) (6 = а)х ©) =0ог 


г(бхб+6ха)=[а Б c] 


abc 
The length of the perpendicular from the origin to this plane is E 


bxc +c xal 
22. A 


Sol. AN cose sinn 
—sinnO cosnð 


23. D 


3x 2х Ax) _ 3x 2x АХ 
Эн аватар е + 2e* - e") - (e?* +e –е" +1) 


x 
= | ц(е” +e” —e*% + 1)- х |, 


11 
ins inet es oe 
2 4 


24. A 
Sol. D.R’s of PQ are x, -1, y,-1, z, - 1 
=> (x, -1) «1(y, –1)+1(2, -1) 20 
=>X,+Y,+2,=3 
Also x, +2у, + 32, = 4 
х, +y, +2, = 3 
— (X,Y,Z) is a point on the two planes 
х-2у-32-4 
X+Y+Z=3 
-. line of intersection of these two planes will be the required locus which is 
x yes 262 
1 -2 1 
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25. B 


2 


1) 3x44y-1 1 
3 = 2 having focus (33) and 


Sol.  Parabola is of the form (x3) (o - 


point of intersection of lines given by the equation 2x? - Зу? + xy - 3x -7y -2- 0 can be 
obtained by solving equations 4x -y -320 and -6бх-х-7-0 (partial differentiation 
method), i.e (1-1)- centre (point of intersection of normals). 


2 
Hence required circle is (x 241 +(y+ 1) =(1+ зу + 8 - 2) 


Or X ey -2x +2y+2=16+ ie, 4x? + 4у? -8x + Ву -65=0 


26. D 
Sol. Asymptotes equations are x^ - xy -k = 0 


27. С 
Sol. G) 
dx x x 
Put У =t 
X 
28. A 


Sol. Number of ways =10(4° -4) 


29. C 
Sol. Тһе expression can be interpreted as the square of distance between the points 


(tan A, cot A) and (cosB, sinB) 
The minimum value of this distance is the minimum distance between the curves xy = 1 


and х? « y? =1 


30. C 
Sol. For every selection of 6 numbers without loss of generality there will be 5 favorable 
cases out of every 20 cases. 
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FIIT) EE JEE (Advanced), 2017 
CONCEPT RECAPITULATION TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 264 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 

4. Each partis further divided into three sections: Section-A, Section-B & Section-C 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i). Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 2 marks for wrong 
answer. 


Section — B (01 — 02) contains 2 Match the following Type questions. Each question having 4 
statements in Column | & 5 statements in Column II with any given statement in Column | having 
correct matching with 1 or more statement (s) given in Column ЇЇ. Each statement carries +2 
marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 08) contains 8 Numerical based questions with answers as numerical value 


from 0 to 9 and each question carries +4 marks for correct answer. There is no negative 
marking. 


Name of the Candidate т EE ЫЕ ЕЕ ШЕ ТЕА 
(ШШШ ЇЇ 


ee | 21111111 


In JEE Advanced 2016, FIITJEE Students bag 36 in Тор 100 AIR, 75 in Тор 200 АВ, 183 in Тор 500 AIR. 3541 Students from Long Term Classroom/ Integrated School Program & 4423 
Students from All Programs have qualified in JEE Advanced, 2016 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 1075 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 


CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm К” тог” 
- 1.987 = 2 Cal K mol’ 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, C212, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
(Опе or More Than Опе Options Correct Туре) 


This section contains 10 multiple choice type questions. Each question has four choices (A), 
(B), (C) and (D) out of which ONE or MORE THAN ONE are correct. 


1. 


А 10 т long horizontal stainless steel wire AB of mass 1 kg whose end A is fixed, is 
connected to a massless string BC passing over a smooth pulley. String BC is 
connected to a container of mass 2 kg at end С. Water (density = 1 x 10? kg/m?) is 
poured in the container at a constant rate of 2.25 litre/sec at t = 0. Also at t = 0, a pulse 
is generated at end A. Choose from the following the correct option(s). 

(A) Time taken by the pulse to reach point B is 0.612 sec 

(B) Time taken by the pulse to reach point B is 0.212 sec 

(C) Tension in the string at this moment is 33.77 N 

(D) Tension in the string at this moment is 24.77 N 


In a cylindrical region of radius R, there exists a time varying 


magnetic field B such that Œ =K(>0). A charged particle having 


charge q is placed at the point P at a distance d (» R) from its centre x 

O. Now, the particle is moved in the direction perpendicular to OP 7 
(see figure) by an external agent upto infinity so that there is no gain 
in kinetic energy of the charged particle. Choose the correct 
statement/s. up 


qxR*? 
4 


(A) Work done by external agent is k ifd 2 2R 


2 
(B) Work done by external agent is n k ifd 2 4R 


2 
(C) Work done by external agent is un k ifd 2 4R 


2 


k ifd 2 6R 


(D) Work done by external agent is ^ 


Space for Rough work 
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3. If the dimensions of length are expressed as G* c" h^; where О, c and h are the universal 
gravitational constant, speed of light and Planck's constant respectively, then 
(A) x-5.y-5 (8) х=52=5 
1 3 3 1 
ДЕ ал Dy 255.425 
4. A ring of mass m and radius R is placed on a frictionless m 


horizontal surface. A particle of mass m is projected from point R 
A with velocity v at an angle of 45? with AO as shown. The Pb 
correct statements are A Мр. 


(A) The particle reaches the same point А on the ring after time 3 


mv 
- 


(C) Magnitude of impulse transformed during second collision is 


(B) Magnitude of impulse transformed during first collision is 


ту 
ШЕ 


(D) Particle reaches diametrically opposite point on the ring in time 286 
у 


5. Two projectile are thrown at the same time from two different points. The projectile 
thrown from the origin has initial velocity 3i + 3j with respect to earth. The projectile has 


initial velocity ai +0} with respect to earth thrown from the point (10, 5). (i is a unit 
vector along horizontal, j along vertical). If the projectile collides after two second, then 


the 
(A) value of a is -2 (B) value of a is 5 
(C) value of b 2 (D) value of b is -2 


Space for Rough work 
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A thermally insulated chamber of volume 2% is divided by a 
frictionless piston of area S into two equal parts A and B. Part A 
has an ideal gas at pressure Р, and temperature To and in part B is 
vacuum. A massless spring of force constant k is connected with 
piston and the wall of the container as shown. Initially spring is 
unstretched. Gas in chamber A is allowed to expand. Let in 
equilibrium spring is compressed by хо. Then 


(A) final pressure of the gas is = 
(B) work done by the gas is НД 


(С) change in internal energy of the gas is „ы 


(О) temperature of the gas is decreased 


A particle mass m charge q is moving on a circular 
path on the surface of a frictionless table with speed 
Vo where a magnetic field B, exists uniformly over 
the whole region. It is attached by a string which 
passes through a hole in the table to a spring as 
shown. 

The spring is stretched by Xo. If now the magnetic 
field is increased slowly to 2В,, which of these are 
incorrect? 

(A) The extension in the spring will increase 

(B) The speed of the particle will increase 

(C) The speed of the particle will decrease 

(D) The kinetic energy of the particle will decrease 


Space for Rough work 
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10. 


A particle of mass m is attached to one end of the light inextensible 
string and other end of the string is fixed in vertical plane as shown. 


Now particle is given horizontal velocity u = ЕС , then which of the 


following statement/s is/are correct. 


и 
(A) The string makes angle with the downward vertical is 60° when acceleration of the 
particle is horizontal. 
(B) The tension in string is 2 mg when acceleration of the particle is horizontal. 


(C) The speed of the particle is ЕС when acceleration of the particle is horizontal 


(D) The particle will not complete the circle. 


In the given circuit initially the capacitor is uncharged. At R R 
t = 0 the key k is closed. Choose the correct option(s) ANM хуул 
(A) The time constant of the circuit is URS z^ R ==б 
E 
sucio ПАС к^ 
(В) The time constant of the circuit is кош WM MS 
, | 8E (1 
(C) Current through the capacitor after one time constant is TRE 
; TEE: = 
(D) Current through the capacitor after one time constant is Rie 
For the circuit shown in the figure, which of the following 60 2H 
statements is/are correct 
(A) Its time constant is 0.25 second xn e 
(B) In steady sate, current through inductance will be equal to m 
zero. 
(C) in steady state, current through the battery will be equal to 
0.75 amp. 


(D) none of these 


Space for Rough work 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns which have to be matched. The 
statements in Column 1 are labelled A, B, C and D, while the 
statements in Column ll are labelled p, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ІІ. The appropriate bubbles 


в 0) 0) 0009 


а г 8 t 


&) (90 60 


(9 (9 0) (209 


corresponding to the answers to these questions have to be p (Р) (4) (ғ) (5) Ө, 
darkened as illustrated іп the following example: 
If the correct matches аге A-p, s and t; В-д and r; C-p апа q; апа 
D-s and t; then the correct darkening of bubbles will look like the 
following. 
1. Match the Column: 
Column - | Column - Il 
(A) (p) | 1 and 2 attract each other 


(B) (q) | 1 and 2 repel each other 
(C) l 5 (r) | 1 and 2 do not exert any force on 
each other 
Р 
1 
lh 
1 
(D) 0012 (s | Magnetic field at point P due to 
Р wires 1 and 2 are perpendicular to 
each other. 
I; Wires 1 and 2 
are In same 
92 plane without 
touching each 
other 
(0 | Magnetic field at point P due to 
wires 1 and 2 are in same 
direction. 
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2. In the circuit shown in figure, В; = Re = R3 = ЗО and e.mf. 
of each cell is E = 4V and negligible internal resistance. 
All ammeters are ideal. Match the following: 


Column - | Column - Il 
(A) | Reading of ammeter A; in ampere is (р) 4/3 
(B) | Reading of ammeter A» іп ampere is (q) 8/3 
(C) | Reading of ammeter A; in ampere is (r) 4 
(D) | Potential difference between point a and point | (s) zero 
b in volt is 
(t) | 2 
SECTION- C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. A point source of power 4W is placed 1m below the free surface of liquid whose 


refractive index is = Find the rate of transfer of energy (in watt) from the liquid 


surface to air. Ignore any absorption or scattering of light energy. 


2. A double convex lens forms a real image of an object on a screen which is fixed. Now 
the lens is given a constant velocity vo along its axis and away from the screen. For the 
purpose of forming the image always on the screen, the object is also required to be 
given an appropriate velocity. Find the velocity of the object at the instant its size is n 
times the size of image. (Take n = 1/2 and vo = 1 m/s) 
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In the diagram there are four conducting plates A, B, C 
and D placed parallel to each other at equal separation 
L. If plate C starts moving towards plate B with velocity v. 
Find the current (in mA) flowing in the wire connecting A 
and D. (assume all other plates to be fixed) (Given: qz = 
5uC, дз = 10uC, v= 10 m/s, L = 0.05 m) 


A thin uniform rod of mass ‘m’, length “7 rotates uniformly about a vertical axis o, form а 


conical pendulum, the upper end of the rod is hinged and 0 is angle between rod and 
vertical. 


value of ‘x’ will be 


Identical metal plates are located in air at equal 
distances d from one another. The area of each plate is *— T0 
equal to A. The capacity of system between points P and 


Qis ша 


is 


рт ——— 


The figure shows a AC circuit with a parallel plate capacitor. 


Before switching on the circuit, plate A of the capacitor has a 
charge -Q while plate В has no net charge. Now, at 
t = 0, the circuit is switched on. How much time (in second) 
will elapse before the net charge on plate A becomes zero. 


6 
(Given C= 108, Ф = їтС, = 1000 Vand R= 210 


А ring of mass 3 kg is rolling without slipping with linear velocity 1 m/sec on а smooth 
horizontal surface. A rod of same mass is fitted along its one diameter. Find total kinetic 
energy of the system (in J). 

x? 9x? 
Potential energy of a particle moving along x-axis is given by U = z Em 20x . Find 
out position of stable equilibrium state. 
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Chemistry PART - 11 
SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which ONE OR MORE is/are correct. 


1. 


Which of the following compound produce any gas when reacts with water? 


(А) КО; (B) СаС, 

(С) МдзМэ (D) Ва(МОз)» 

Which of the following compound does exhibit mesomeric effect? 
СН:ОН 
ОН 


(D) 


OH 

(A) (SY (B) 
OH 

«Су 


Which of the following compound of carbon forms acidic solution when reacts with water 
at room temperature? 


(A) CO (В) СОСЬ 

(С) CCl, (б) СН, 

Which of the following element is present in silicones? 

(A) Carbon (B) Hydrogen 

(C) Oxygen (D) Sulphur 

The boiling point of which of the following aqueous solution(s) is/are greater than 100°C? 
(A) 0.2 M NaCl (В) 0.1 M AlCl; 

(C) 1 M KNO; (D) 2 M BeSO, 
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Which of the following is/are the coordination isomer(s) of [Co(NH3)s] [Cr(CN)s]? 


(A) [Cr(NH3)s] [Co(CN)s] (В) [Cr(NHz)4(CN)2] [Co(CN)4(NHs)] 
(C) [Cr(NH3) (СМ): [Co(NHs3)3(CN)s] (D) [Cr(NH3)4] [Co(CN);] 

Which of the following two compound(s) form different number of gases on heating? 
(A) LiNOs and NaNO; (B) MgCls.6H?0 and Ма:50..10 Н;О 
(C) FeSO, and Fe2(SO4)s (0) СаСОз and BeCO; 


Which of the following compounds can be distinguished by Fehling's test? 


(A) CHsCHO and СНзСОСНз (B) CH3CH3CHO and CHO 


(C) (О у-н апа СНзСОСНз (0) СН.СНО апа HCHO 


The hcp апа сср structure for a given element would be expected to have 
(A) the same coordination number (B) the same density 
(C) the same packing fraction (D) the same edge length 


In which of the following pair, the dipole moment of first compound is greater than that of 
the second compound? 

(А) NH3, МЕ; (B) CHCls, CCl, 

(C) СО», SO; (D) ВЕз, МЕ» 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains 
statements given in two columns which have to be matched. The 
statements in Column 1 are labelled A, B, C and D, while the 
statements in Column ll are labelled p, q, r, s and t. Any given 
statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column ІІ. The appropriate bubbles 
corresponding to the answers to these questions have to be 
darkened as illustrated in the following example: 

If the correct matches are A-p, s and t; B-q and r; C-p and q; and 
D-s and t; then the correct darkening of bubbles will look like the 
following. 


q r 8 t 


&) (90 60 


в 0) 0) 0009 


(9 8) 0) (209 
ООЈӨЇ 1 _ 


1. Match the radicals mentioned іп Column-l with their reactions mentioned in Column-ll. 
Column - | Column - Il 

(A) | Fe” (p) | Forms precipitate with KCN, which is 
soluble in excess of the reagent. 

(B) | Hg” (q) | Forms precipitate with NaOH and 
NH4OH, which is insoluble in both 
excess of reagent. 

(C) | Pb” (r) | forms coloured precipitate with КІ, 
which is soluble in excess of reagent. 

(D) | Ag* (s) | forms black precipitate with H2S which 
is soluble in hot and dilute HNO3. 


H and nature mentioned in Column-ll. 


Match the aqueous solutions of acids, bases and salts mentioned in Column-l with their 


Column - І 


Column - Il 


(А) | HCOOH (р%- 3.74, 01 M) + | (P) 
HCOONa (0.1 M) 


Acidic buffer at its maximum capacity 


(В) | СНАСООН (0.1 М) + НСІ (0.1 M) (а) 


behaves as a buffer 


(C) | СНСООН (p= 4.74, 0.1 M) + | (0 
NH4OH (p^ = 9.26, 0.1 M) 


pH <7 at 298 K 


(D) | HCOONa (300 mL of 0.1 M) + НСІ | (5) 
(100 mL of 0.1 M) 


pH = 7 at 298 К 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


1. 4.48 litre of an ideal gas at STP requires 12 calorie to raise the temperature by 15°C at 
constant volume. What is the value of Cp of the gas in calorie unit? 


2. How many maximum number of nitro product(s) is/are formed when CH3;CH2CHs reacts 
with fuming HNO3? 


3. The half-life of a zero order reaction is 4 sec. How much seconds is needed for 75% 
completion of the reaction? 


4. What is the sum of the number of equivalents of glucose and the number of equivalents 
of phenylhydrazine required to form one equivalent of glucosazone? 


5. Compound X dissociates according to the reaction2X(g)——2Y(g)+Z(g), with 
degree of dissociation о which is small compared with unity, if expression for a in terms 


1/п 
of equilibrium constant K, and total pressure P is given as о = ЕЗ . The value of n is 
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6. In the present graphs, the area of circle A апа В аге 25 unit and 20 | 
unit respectively. Work done will be unit. 6 : 
у — 
2B 
ky 
| А 1 еге 
7. For а hypothetical elementary reaction, Where io initially only 2 
k2 2 
2C 


moles of A are present. Total number of moles of A,B and C at the end of 75% reaction 
are X. What will be the value of 2X 


8. A vessel of 250 litres was filled with 0.01 mole of 56,5; and 0.01mole of H, to attain the 


equilibrium at 440°C аѕ50,5 (s) + 3H; (g) —— 2Sb(s)-- 2H;S(g). After equilibrium, 
the H2S formed was analysed by dissolved it in H,O and treating with excess of Pb?* to 
give 1.19g of PbS (Mp, = 207) as precipitate. The value of K, at 440°C is ; 
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Mathematics PART - ІШ 


SECTION – A 
Multiple Correct Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. 


Let a,b and c be three vectors having magnitudes 1, 1 and 2 respectively. If 
ax(axc)+b=0, then 


(A) b is in the plane of a and с (B) b is parallel to axc 
(C) angle between a and c is 30? (D) angle between a and c is 150? 
The number of solutions of equation 8sinx = Уз е 
совх Sinx 
(A) 6 if x e (0, 2л) (В) 4 if хє (0,1) 
(C) 5, if хє (oz (D) There does not exist any solution 


If A and B are two orthogonal matrices of order n and det(A)+det(B)=0, then which of 
the following must be correct 

(A) det (A +В) = det (A) +det(B) (B) det (A +В)=0 

(C)A+B=0 (D) None of above are always correct 
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x? sin” 4 (x-1) (2), x z 0,1 
Х = 


4. Consider the function g defined by g(x) = 
0, if x =0,1 
which of the following statement (s) is/are correct? 
(A) g(x) is differentiable vx eR 


(B) 
(C) 
(D) Rolle’s theorem is applicable for g(x) in [0, 1] 


g'(x) is discontinuous at x =0 but continuous at x = 1 
g'(x) is discontinuous at both x =0 and x =1 


5: The figure shows two regions in the first quadrant. 
Y 


P (t, sin t^) 


M (t, 0) 


A(t) is the area under the curve , y = sinx? from 0 to t and B (t) is the area of the triangle 


A(t) 


with vertices O, P and M (t, 0).Then КБ) equals 
2 3 
A) = B) 
(A) 3 (B) 5 
1 
C) = D) 1 
(© > (0) 
6. Diagonals of a square are along pair of lines 2х? —3xy – 2у? = 0. If (2, 1) is a vertex of 
square then sides of square can be 
(A) 3x -y+5=0 (B) x+3y+5=0 
(С) 2x-y-5=0 (D) x -2y 20 
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If three planes P, =2х+у+2-1=0, P,=x-y+z-2=0 апа Р,-ах-у-32-5-0 

intersects each other at point P on XOY plane and at point Q on YOZ plane, where O is 

the origin then identify correct statement(s) 

(A) The value of a is 4 

х-1_у+1_7 
ETE 


(B) Straight line perpendicular to plane P, and passing through P is 
(C) The length of projection of PQ on x — axis is 1. 


(D) Centroid of the triangle OPQ is 1 z, 5) 


In the expansion of (2x -3y + 2)” , then which of the following statement(s) is/are 


correct? 
(A) The expansion will contain 66 terms 
B) Sum of all the coefficients is 0. 


22] 
5 


(B) 
(C) The coefficient of х2у325 equals | 
(О) None of these 


) 00-к 


100 
The coefficient of x^? in the expansion of >, '?C, (x -2 3" is also equal to 
k=0 


(A) number of ways in which 50 identical books can be distributed in 100 students, if 
each student can get atmost one book. 

(B) number of ways in which 100 different white balls and 50 identical red balls can be 
arranged in a circle, if no two red balls are together. 

(C) numbers of dissimilar terms in (x, +X, + X, +.....+ Хо) . 
2.6.10.14......198 


R 50! 


Let the complex number z = x + iy (where x,y є В) satisfy 
cot” (log, [2z +1) > cot” (log, |27 — 1|), then x can be 


(A) -1 (В) -2 
(С) 1 (D) 2 
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SECTION - B 
Matrix-Match Type 


This section contains 2 questions. Each question contains а г s t 


p 
statements given in two columns which have to be matched. The 

statements in Column 1 are labelled A, B, C and D, while the 5 О © ©) © © 
statements in Column Il are labelled р, q, г, s and t. Any given в (Р) OOOO 
statement in Column I can have correct matching with ONE OR С 

MORE statement(s) in Column ll. The appropriate bubbles (в) (4) ©) (9 (9 
corresponding to the answers to these questions have to be р (») (4) (ғ) (5) Ө, 


darkened as illustrated іп the following example: 

If the correct matches аге A-p, s and t; В-д and r; C-p and q; апа 
D-s and t; then the correct darkening of bubbles will look like the 
following. 


1. Match the columns: 


Column - | Column - Il 


(А) | The maximum value of (соѕ(2А +0) +соѕ(2В +0)), | (P | 2sin(A+B) 
where A, B are constant, is 


(В) | The maximum value of (cos2A +cos2B), where (A + | (9) | 2sec(A+B) 


B) is constant and A,Be (05). і5 


(С) | The minimum value of (sec 2А +sec 2B), where (А + В) | (0 | 2cos(A+B) 


is constant апа A,Be ох), is 


(D) | The minimum value of (tan + cot - 2cos (A +B)) (8) | |2соѕ(А - B) 


where A, B are constants and бе С) is 


(t) 2cos(A -B) 


Space for Rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


12 AITS-CRT-II-(Paper-1)-PCM-JEE(Advanced)/17 


A plane т passes through the point (1,1, 1) and is parallel to the vectors a= (-1, 1, 0) 


and b =(1,0,-1) л meets the axis іп А, B and C forming the tetrahedron OABC where О 
is origin. 


Column - | Column - Il 
(A) | Volume of the tetrahedron OABC in cubic units (p) 9 
2 
(B) | Area of the faces of the tetrahedron in square units (q) 94/3 
2 
(С) | Distance of the points (3.3 /2, 343,3) form the plane (r) 43 
min units 
(D) | Distance of the faces of the tetrahedron from the | (s) 3 
opposite vertex 


SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer 
from 0 to 9 (both inclusive). 


The roots of the equation z^ - az? + (12+9i)z* +bz =0 are the vertices of a square then 
area of square is 


1 


2 
Let joi ees 


0 2Vx7 - x41 


The triangle ABC, right angled at C, has median AD, BE and CF. AD lies along the line 
y =x +3, BE lies along the line y 22x +4. If the length of the hypotenuse is 60 and area 


of AABC = 100(k) then kis 


dx then find the value of |”. 
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4. Water is drained from a vertical cylindrical tank by opening a valve at the base of the 
tank. It is known that the rate at which the water level drops is proportional to the square 
root of water depth y, where the constant of proportionality k > 0 depends on the 
acceleration due to gravity and the geometry of the hole. If time to empty the tank be Т 


minutes, then T = 
10 


5. If У зал” БНН = Л +tan‘k then find the value of k? 
nat D e 1 2 
6. If x, y, z are positive real numbers and x + y +2 = 1, then find the minimum value of 


7 Let a, b, c be the sides of a triangle ABC and Abe its area. If a=2,A= 3 and 
acosC + J3asinC - b - c =0. Then the semi perimeter of the AABC is 


8. Let slope of sides AB and BC of a AABC are roots of the equation х2-4х-1-0, 
(AABC lying in the first quadrant and B is origin) and inradius of the triangle is 1 unit. If 
со — ordinates of its incentre are (a, b) then (а? +b*) is 
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ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - Il 


(Paper-1) 


Q. No. 


PHYSICS 


CHEMISTRY 


MATHEMATICS 


— 


AC 


ACD 


ACD 


ABC 


BD 


ABC 


AC 


ABCD 


ACD 


ABCD 


оомо омог 


АС 


— 
e 


AC 


AB 


(A) > r,s 
(B) O rs 
(C) O rs 
(D)  r,t 


(A) > p.q 
(B) > q,r 
(С) > r,s 
(D) > p,s 


(А)->5 
(B) г 
(C) >q 
(D) ^ p 


(А) > р 
(B) >q 
(С) s 
(0) эг 


(A)  р,а,г 
(В) г 

(C) > q.s 
(D) > q,r 


(А)->р 
(В) > p.q 
(C)>p 
(0) > 1,5 


ALL INDIA TEST SERIES 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 
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Physics PART - | 


SECTION-A 


1. АС 
Sol. Mass per unit length of the wire = 0.1 kg/m. 
At any instant, tension in the string is (2 + 2.25 t)g N 


| ((24+2.25tg . Т. anf 
yeu — a ӘНЕС 
і- 0.6125 


T =(2+2.25x0.612)x10 233.77 N 


2. ACD 


Sol. jÈ a-a £ 


E2n Vx? + d? = nR°k 


E тВ°к 
2үх2-4 
f.E алВ? 
үү = | gE -dx = k 
ext [а 4 
3 BD 


Sol. Length ос G* c! h* 

= [мат [or] [Met] 

By comparing the power of M, L and T in both sides we get 

-X +Z =0,3x +y +2z=1 and -2x-y-z-0 

By solving above three equations we get 

? 1 3 1 

== 2 3 у = = 

4. АВС 
Sol. | Assume x-axis along ОА апа y-axis perpendicular to it in the plane of ring. 

After 1° collision 


V 


Velocity of particle = along x-axis 
уор J2 g 
Б A V Я 
And velocity of ring = —— along y-axis 
y g J gy 

e А n ДИ Ул 
After second collision velocity of ring = —~i+— 
PSI qat qnd 


Velocity of particle = 0 
Ву? 


V 


Time to return at point A = 4x 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


Sol. 


Sol. 
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AC 
Vag - (3-a)i « (3- b)] c^ 
ав =O сэн 
(3-а)х2-10 апд (3-b)x2-5 A 
a--2andb- id (0:0) 
ABCD 
Equilibrium of piston gives 
kx 
PS = kx, or P= E PS— kxo 


Since, the chamber is thermally insulated AQ - 0 
-. Elastic potential energy of spring = work done by gas 


1 
or, work done by gas = 29% 
This work is done іп the expense of internal energy of the gas. 
| 1 
Therefore, internal energy of the gas is decreased by 299 : 


Internal energy of an ideal gas depends on its temperature only. Internal energy of the 
gas is decreasing. Therefore, temperature of the gas will decrease. 


ACD 
E. c q(v x В) апа apply Newton’s second law of motion. 


ABCD 
2 
T -mgcos0" = T 441) 
1 ИРВЭЛ 
i| 2 то = оту ... (ii) 


у= (39 and T = 20 


Net force is in horizontal direction when 0 = 60° 


AC 


Equivalent resistance across capacitor (after shorting the battery) = ны 


SM E 
Voltage across capacitor in steady state = =. 


GE. =" 
= Y=] 4 етс 
Pee 


AC 
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Sol. 


Sol. 


Sol. 


Sol. 


4 


са АСУ) 
Req 8 4 
at steady state inductor short circuited 
Hence i = 0.75 
SECTION - B 
А- rs Bors C ors Dort 


For cases (а), (b) and (c), magnetic field due to |, and 1, are mutually perpendicular. 
Therefore, they do not exert any force on each other. 
For case (d), magnetic fields at point P due to |, and 1, are in the same direction. 


A>p Bq Cos Dor 
; ЭМБ = За ә Е 
On solving by KVL we get, i, "E і, = Be А ^R 


=> i, -i, E and i, 2i =0 


So reading of ammeter А: is E/R = 4/3 
Ao is 2E/R = 8/8, Аз is zero апа AVap = 4V 


SECTION - C 


1 
The light escape is confined within a cone of apex angle b 
'20,' where 6, is the critical angle. Imagine a sphere with 


source of light as its centre and the surface area abc is A. 


9; 
here A= [278° sino do = 2nR*(1—cos0,) 
0 


= лА? E Ө, = sin Е ы ж 
2 
Power transfer =P х 5 -4xl-1W 
4nR 4 


3 


Applying lens formula, : + L 
v u 


=|= 


1dv 1 du 

2 2 -0 
v^ dt и dt 
а у 
ал 
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x =V +V (Уі = velocity of object towards lens) 
1 1-п? 
к аз «(5)» V,=3v, = З m/s 
3. 1 
бал сэ хол Een E 
2Ағ) 2Ав, 2A £, 
1 99 -da, 40, .. (ii) 
dt dt dt 
From (i), 
9 + q;x – 293 + qx = 0 
> p Spy i OM се Lu Oe cig, 2-0 
dt dt dt dt dt dt 
у 
= ыс dee а. тА 
4. 6 » ALSinO 
So. 190—1 со50о | - 
dt ' 6 
2 L cos 
- P osinOcos 0o ғо 
[ 
2 ! 
- ПЁ a? sinücoso 
3 
5. 1 
Sol. I 1 
2 
3 Q 1 : 
П 4 8МУ І 72 
m 2 —— 6 E 
7 Ш 
V us P ——5 — ^ 
pe —* 9 9 
У 1% : 
КРА 
А 
Equivalent capacity, Cro = C = 
6 2 


Sol. Let at any time t charge flown through the plate В to plate A is q and instantaneous 
current is /. 
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-Qotq, -q 
A В 
I 
R Е 


2g — 
From loop theorem | P | +18 -==0 


в“ _-29+2ЕС +0, 
dt 2C 
dq БТ: 
26С-0,-24 2RC 
Now for charge on plate A to be zero q = Qo. 


=> 


% t 
Integrating | МЕС __ = P 
5 gel RO 2g. 2 ORC 
2 
2 и всъ 224169. 
2862—06 


Putting the value of C, Qo, s and В 
We get t= 2 seconds. 


7. 
2 
Sol К.Е. = —mv2 кш. + es, we + ! mr^w? = 5 
2 2 2 12 2 
8. 5 
Sol. At stable equilibrium, U is minimum. 
2 
au = 0 and а > 0 
а dx? 
3 2 
"Er X. абы ер 
ах( 3 2 


=>  Х2-9хХ%20-0. > (х-5)(х-4)-0. 
x = 5 and x = 4 are points of equilibrium. 
2 
And U minimum when a > 0. i.e. atx = 5. 
x 
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Chemistry PART - II 


SECTION- А 


1. АВС 

Sol. KO 50-20. gas 
CaC, 0 CH, gas 
Мо,М, 4120 NH, дав 
Ва(МО, ), 920 „Ва?* +2NO; 


2. ABC 
Sol. Neither the lone pair of oxygen nor the pi — bonds are in conjugation in (D). 


3. B 
Sol. СОСІ, +H,O——>CO, +2HCI 


4. АВС 
Sol.  Silicones are the polymers of the hydrolysis products of alkyl silicon chlorides. 


B. ABCD 

Sol. The boiling point of water is 100?C. 
г. Dissolution of any non-volatile solute of any quantity in water will cause elevation in 
boiling point. So, the boiling point of aqueous solution of any non-volatile solute is 
greater than 100?C. 


6. AB 

Sol. In C the net charge on cationic as well as anionic parts of the complex is zero. Such 
complexes are not formed. D is not an isomer of the complex due to different molecular 
formula and molecular mass. 


7. AC 
Sol. (А) 4LINO, —* 5211,0 +4NO, + O, 
2NaNO, — 5 2NaNO, +O, 
(B) MgCl,.6H,O — MgCl, H,O + 5H,O 
Na,SO,.10H,O — ,Ма,60,-10Н,О 
(C) 2FeSO, — s Fe,O, + SO, + SO, 
Fe, (SO,), ——Fe,O, +350, 


8. AB 

Sol. All aliphatic aldehydes respond to Fehling test. Benzaldehyde does not give Fehling's 
test. 

9 AC 


Sol. Тһе coordination number in both the structure is 12 and the packing fraction is 74% 
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10. 


Sol. 


Sol. 


Sol. 


Sol. 


AB 

e The dipole moment of NH; is greater than NF; because the bond pair dipole moment is 
enhanced by the lone pair dipole moment in NH3. In NF; the resultant of bond pair dipole 
moment is opposed by the lone pair dipole moment. 

e CHCl; is unsymmetrical, hence it contains certain dipole moment whereas CCl, is 
symmetrical with zero dipole moment. 


SECTION - B 


A > pq, B > qr, C > rs, D > ps 
л 4KCN 
(А) Ғе? + 2KCN—— Fe(CN), 4 ==>, |Fe(CN), | 
Ее(ОН), is not soluble in excess NaOH and excess NH4OH 
(В) HgO is not soluble in excess NaOH and excess NH4OH 


Hg” + 2KI—o Hgl, 4-2 K, [Hgl,] 
(C) Ры” + 2KI—o Pbi, 4-2 к,|РЬ, | 
РЫ? +H,S——>PbS J +2H* 
3PbS + ВНМО, ——>3Pb(NO, ), +2NO+3S +4H,O 


(D) Ад” +KCN——>AgCN 4 —?" kK] ag(CN), | 
Ag* +Н,5 —>Ag,$ 4 «2H* 
3Ag,S +8HNO, —— 6 AgNO, +2NO+3S+4H,O 


A > par, B >r, C > qs, D > qr 


есен -8.74 +10021 =3.74 


(A) pH =р“ +log 

7 рН <7 
(В) pH = -log [Н] = -10910' = 1, -. pH « 7 

СНзСООН cannot dissociated in presence of НСІ due to common ion effect. 
(С) CH,COOH + NH,OH —— CH,COONH, -Н,О 

Hydrolysis of CHS3COONH, will take place 

1 Ky Ka Ky 1 
pH- =(р +p -p )= 5114 +474 - (14 -926)] 


= % [14 + 4.74 — 4.74] = 7. г. pH = 7 and the solution is a buffer 


(D) HCOONa + HCI——»5 HCOOH + NaCl 
Initial meq 30 10 0 0 
Мед. After reac" 20 0 10 10 
Ж [HCOONa] . 20 — 
Itis a buffer, pH = р“ +109 [HCOOH] = 3.74 +109 dor 4.04,« 7 
SECTION - C 
6 
AH = nC,AT 
ог, 12 = 25 х 15 
22.4 
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ог, С,= 4 
Cp—Cy=R=2>Cp=Cy+2=44+2=6cal 
2. 4 
Sol. Тһе products are CH3CH2,CH2NOz Pa CH3CH5NO» and CH3NO» because С-С 
МО» 
and C — Н bond cleavage takes place in this reaction. 
3. 6 
Sol. For zero order reaction the half-life is directly proportional to the concentration of 
reactant. 
X tyj2=4sec > X 14/2-25ес X 
2 4 
2. Total time needed for 75% reaction = 4 + 2 = 6 sec 
4. 4 
Sol. CHO 
| аа CH = ММНС,Нь 
CHOH 
CHOH 
CgHsNHNH> | CgHsNHNH> oe 
(СНОН) з -н;О (СНОН) —CgHsNH>,-NH3 
| 3 (СНОН) 
CH5OH 
SUUM СН,ОН 
бн = ММНС,На 
Ї = NNEIGsHs CgHsNHNH> 
4-----<-----5-: 
ee 
CH5OH 
B. 3 
Sol. 2X(g) == 2Y (g) + Z(g) 
Initial 1 0 0 
At equi 1-« oc oc/2 


2. Partial pressure [If total pressure P] 
1-« © 
= P = P = P = Р 
i 25 iS ieee 
p oc /2 р Р 
1+ о /2 2 


PELC ORI lies 


p [р, Ї Р? 
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10 


o? P 
K, = 2 
1 
2К 
шархыг 
E 
5 


Work done in anticlockwise cycle is positive and in clockwise cycle is negative. 
moles of A are present. Total number of moles of A,B and C at the end of 75% reaction 
are X. What will be the value of 2X 


7 

One mole of A will form 2 moles of B and C after completion of reaction when 75% of A 
converted into В and С then total No of moles X = 0.5 + (2 х 0.5 + 1x2) = 3.5 

Hence 2X = 3.5x2 = 7 


ша (6)-3Н, (9) > 2Sb(s)+ 3H,S(g) 


(0.01-x) (0.01-3x) 2x 3x 
No.of moles of PbS formed = шан -0.005 
239 
0.005 
At ean. |Н? |=| ——- 
an. |Н | | 250 | 


3 
Е Ta 24 
0.005 
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Mathematics PART - 111 


SECTION-A 


1. ACD 
Sol. Оп expanding we get (a. cJa- (a. 8|| с) --b 
-c-[ a. cJa- b 
— (a) is correct and (b) is ruled out. 
2 2 


b 


— 


8-(8.6)4 


If 0 is the angle between а and c then 
4-(2со80) -2(2сов0) =1 


эсов8-133 => Ө = 30°; 150° 
=> (C) and (D) is correct. 
2. ABC 
Sol  8sinx- Уз 2H. 
cosx sinx 


- 8sin? xcosx = 4/3 sinx + cos x 
4(1 — COS 2x) cos x = /3 sinx +cosx 
3cosx- 2(cos3x + cos x)= V3 sinx 


cos x - 2cos3x = V3 sinx 


1 43 


—COSX - — SİN X = cos3x 
2 2 


т 
cos [x + z) = cos3x 
ax =2nxt [x4 2) 
3 


(+) (-) 


3x =2xn+x4+= 9x =2nn-x—= 
3 3 
2x = пп 4 1 4x бүйлс 
3 3 
T nxt л 
xX =nx+— a 
6 2 12 
[0,27] 
ul л л бл-л Sn 
6 2 12 12 12 


—  ——— ——————————————— AM! 
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6 "712712 
Зл п 18л-л 17л 
2 12 12 12 


3. AB 
Sol. det(A +B) =—det(A)det(B)det(A+B) 


йы an A+B) 


+B)’ 


+B) 2 det(A+B)=0 
Sol. g'(0)-Lim =0 
= g(x) is differentiable vx eR 


djs axsin( =)-nsin( =) 2(x раң - кан ^.) хаа 


0: x=0,1 
But Limg'(x) = does not exist #g'(0) = g'(x) is discontinuous at x = 0 


Similarly Limg'(x) = does not exist. 


5 A 
t 
sint? dt in 12 
so. iim жт ee 1.6 
190 "uU t>0 sint? + 21° cost t>0 t 1+2 3 
tsint 1 : 
tant 
6. AB 


Sol. The point of intersection of diagonal is (0, 0) and 
one vertex A (2, 1) 


=> Vertex is (-2, —1) verties В and D are +i(2 +i) 
=-1+2,1—2 


=> В(-1,2) and D(1,- 2) 
= Equation of the sides are 
X+3y = +5, 3x- y =+5. 


— lú —M——yn— 
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Sol. 
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ABCD 
The three planes intersect in a line. 
ABC 
(2х-3у-2)” 

10!(2x)" (-3y) (2) 
Generalterm= Y (QUSE. | шаш (1) 

а+В+у=10 a! Bly! 
| 

2. Number of terms жы 28 май - 66 

1012! 2 
Put x=y=z=1 in (1), we get 
Sum of all the coefficients 0. 
Put а= 2, В = 3, y=5 in (1), 

ПИ: 2,855 _ 10! 2 з -10k9 

We get coefficient of х2у% EE (-3) = - 


АР 

Clearly, °C, (x -2) 9 *3* = (х2) +3)" = (1+ х)'® 
Hence, er of x? is °C,, . Now verify 

Option (А), (D) equal to C, 

(B) 99!("* C4) 

(С) "C 


AB 
log, |2z + 1| < log, [2z – 1| (as cot x is a decreasing function) 


^ [2z +1|<|2z - 1| 
Or (2z + 1)(2z +1) < (27 - 1) (22 -1) 
2(z «z)«-2(z «z) 


2%2<0 
2Re(z)«0 
.Ве(2)<0 
ЗЕСТІОМ-В 
As Bor C >q D >p 


(А) {cos(2A +0)+cos(2B «0)] 

= 2cos(A - B)cos(A +В +9) 

Maximum value is |2cos(A -B)| when cos(A +B+0) = 1 
(В) {соѕ2А +cos2B} = 2cos(A + B)cos(A - B) 
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Sol. 


14 


Maximum value is 2cos(A +B) when cos(A -В)-1 


(С) For y =secx,x 404), tangent drawn to it any point lies completely below the 


graph of y=secx, thus 5% iS 2, sec(A+B) 
= sec 2A + sec 2B > 2sec(A +В) 


Hence, minimum value is A+B 
(D) J[tan0- cote -2cos2(A +В)! 


(/tano - со) + 2-2cos2(A+B) 
(/tano 5 (сою) * 4sin* (А +В) 


Minimum value occurs when 4/tanO =./cot®@ and minimum value is 
4sin? (A +B) =2sin(A+B) 


A>p B pq C >p D rs 

(A) Equation of the plane x is А(х-1)-В(у-1)-С(2-1)-0 where 
A+0.B-1.C=0 and -A-B«0.C-0— A-B-C and the equation of л is 
х-у-2-3 which meets the co — ordinates axes at A (3, 0, 0), B (0, 3, 0) and C 


000 1 
13 0 0 1 
(0, 0, 3). So volume of the tetrhadron. OABC -1 --- 
60301 6 
00 3 1 


(В) AB-BC-CA -342 , so the area of the face ABC which is an equilateral triangle 


X x(3v2) гэ . Each of the face OAB, OBC, OCA is an isosceles triangle 
with е 3,3,3-/2 
So, area of each of these faces is 5 з\/2 [9 -2 => 
25 +313 +3-3 g 
C) Required distance is |—2————| => 
ІЗ 3 м1-1-1 2 
0-0-0-3 
D) Distance of О from the face АВС-|----29-4/3 distance of A, B, С from 
i у1+1+1 


opposite faces OBC, OAC, ОАВ are equal and is 3. 
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SECTION- C 
5 
Note that 2-0 is one root of the given equation u (1+i) 
2 c az? « (12 - 9i)z^ +02 =0 In (2) 


canceling 2, we get z? +аг? + (12+ 9)2+0=0 


The З vertices of the square other than (0 + Oi) аге и, 


iu, u (1-і) 
Now u(ui) + (iu) +(1+i)u+[(1+i)uju=12 + 9i (using О Ве (х) 
theory of equation) 
y 239 3-4-эн-48-4-4(-1) 
ЕСІ or -2-і 
f =5 
3 


jc [eee 
024х“ +х? + x? 
Put (x? +x «x*)-t — (2x +3х°  4x?)dx = dt 
p- jot 
22.4 

Дев = ға 


ах 


2 
1 
Area =—ab 
2 
AD:y=x+3 
BE=y=2x+4 
solve G(-1 2) 
acute angle a between the medians is 
tana = Di Te 
1+m,m, 


2-1 1 
tana = — > tana =— 

1-2 3 
now, (180 — a.) + 90° + 0 + В = 360° 
= а-06-р-902 

cota =-tan(0 +В) 


2b 2а 

tan6+tanB a b 
= 0 = 

1-tanOtanp 1-20 2а 

a b 
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2(а? + b^) 
ab 
9ab = 2x 3600 


= Хар -400 
2 


= 9- 


г. Area = 400 sq. units 


4. 6 
dy 
Sol. —=-k 
dt vy 
ЧУ kat 
Vy 
24y =-kt+c 
t=0; у= 4 
4=c 
2,/y =-kt+4 
y=0 
kt =4 
4 А 
е 08 minutes 
15 
5. 2 
n+1_ |п-1 
So. Sum чап! 2052-420-2| | V 2 2 | (divide by 2) 
n=1 2 4n? -1 n=1 14 n+1 n-1 
po 2 


Limsum- x - tan"! Ей = eot" Ей = 5 +tan' (v2) 


noo 42) 2 J2 
k=/2>k?=2 
6.3 
Зул: ei ee ee 
eg, 2 2 3 3 3 4 4 4 4, 9 
| 9 “223334 4 4 4 
къ 
X X y y y 2 7 7 7 
7. 4 
43 


Sol. A= забт = V8 = 32691 = pong 
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2| cosC + V3 sinc ]=b+c n (1) 
m d inb —° 
quum etm. 8% 8)... 
2 42 
Ap ЗОВ алысы ва нг opis ape 
2b b 


=b? +c? + 20с = 16 = (b«c)-4 


6 
Given, х2 - 4х+1=0 = х 


: = 28. 2043 
‘. From the figure, | (a, b) lies on line y =x, 


Sob=a 
Also, from 


Т ono 
AIBD, Br sin30? > ВІ= 2 [ Аз, r =1(given) | 


Bl=2= үа? +a? > 4-2а? 2 a- 42 
So, I- (V2, V2) - (a, b) (Given) 


Hence, (a^ «b*) -(N2) « (v2) 2-241426 
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CONCEPT RECAPITULATION TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 

4. Each part is further divided into two sections: Section-A & Section-C 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 

devices, in any form, are not allowed. 


B.Filling of OMR Sheet 

1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries «3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate 21111111 Ї ЇГ Г:1Г 
111111 ЇЇ Л ЇЇ ЇЇ 


EmoimentNo. — | 11111111 


In JEE Advanced 2016, FIITJEE Students bag 36 in Тор 100 AIR, 75 in Тор 200 AIR, 183 іп Тор 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water pwater = 10° kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K^! тог" 


CHEMISTRY 


Gas Constant 8.314 J K mol 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10734 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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PART – 1 


Physics 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. 12 identical rods of length / area cross section area A апа B С 
thermal conductivity K are connected to form a regular 
hexagon ABCDEF with centre as O as shown in figure. If heat 
energy entering at point A at rate 44. Р and leaving from р 
point D. Temperature at end A is T then 
12/Р 
A) temp at D is | T - — E 
(A) temp a) : 
(B) temp at O is 1-24 | 
5KA 
( 
(C) temp at В is т-д 
10КА 
(D) temp at D is E 
5KA 
2. Two tunnels are dug through the earth as shown in figure. O is the 
centre of earth. A particle B is released from rest from position 
shown and travels through the tunnel. At the same time particle . л В 
from A is projected toward the centre O with velocity V such that 
both A and B collide before they could change their direction of 3R/4 
motion. Then the velocity V given to A is Ole 
3 [GM 5 [GM 
А) —,|— B) =, |= 
v 4\ R (B) 12V R 
4 [GM 4 [GM 
C) —,J/— D) —,/—_— 
(C) ЗЕ (б) SNR 


Space for rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-IIl-(Paper-1)-PCM-JEE(Advanced)/17 


3. 


Figure shows block B partially immersed in liquid and block A sunk completely and settled at 
bottom of the container. Area of the cross section of the container is always constant and equal 
to a. Assume that da > di > дв a and y represent the coefficient of linear and volume expansion 
respectively. Choose correct statement. 


= В | сс 


А 


(A) if ag = 0 and ол = у = 0 then on increasing the temp of the system level of liquid Н will 
increase 

(B) if ор = 0 ол = yı = O then increasing the temp of system buoyant force on B increase 

(C) if 3a, > y, then on decreasing the temp of the system the fraction of volume of B immersed 


will increase 
(D) if ол = О ор = ү: = 0 then on increasing the temp of the system buoyant force on A will 
increase 


A long thin wooden cylindrical shell of radius R carries uniform surface charge density p. It is 
rotating about its axis with angular velocity o. Which increases slowly with time t as о = kt where 
k is constant. Which of the following statement is/are correct 


[\ з 
(A) both the magnetic and the electric field are uniform and constant 

(B) the magnetic field is uniform but not constant and the electric field is constant but not uniform 
(C) the magnetic field is constant but not uniform electric field is uniform but not constant 

(D) total energy U stored in both types of field varies with time as U = a + bt? where and b are 


positive constant 


X 


A metal plate when exposed to light of wavelength X photoelectrons are ejected when a retarding 
electric field of intensity E is applied none of the photoelectrons can move away from the plate 
farther than a certain distance d. Which of the following correct expression for the threshold 
wavelength 2. 


hc hc 
A) à, = —— B)A,2A-—— 
(А) 2, eEd (B) >, eEd 
1 eEd) 
С) Ay = —— D) none of these 
(C) An Е Ға) (D) 
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6. In the circuit are shown two parallel plate capacitor of capacitance C and 2C consisting of plates 
of identical dimensions having separation between two plates 2d & d respectively has shown in 
figure. They are connected with an ideal battery of terminal voltage as shown in figure — 1. Now 
capacitor smaller in volume is completely inserted into the other capacitor larger in volume and 
kept in symmetric position and then connection polarities of the plates are reversed as shown in 


figure — II. Identify correct statements. 

ни —— шиль | id? 

BR 2d emo | 
EE || d 
= fa 
Figure - | 
Figure - Il 
(A) charge flows through battery is 10 CV and battery absorbed energy 
(B) charge flows through battery is 10 CV and battery delivers energy 
(C) charge flows through battery is 7 CV and battery absorbs energy 
(D) charge flows through battery is 7 CV and battery delivers energy 
7. Two mirrors Mi апа М make an angle ф with line AB. A point source S is kept at a distance г from 


the point of intersection of mirror along line AB. A small hemispherical annular mask is kept close 
to S so that no ray emanating from S directly reaches the screen kept at distance b from the 
source. Interference pattern of rays reflected from M: and Мг is observed on screen. Find the 
fringe width of this interference pattern X = wavelength of light being emitted by source. 


à (b+ 2rsin? ф) 8 à (b+ 2rcos29) 
2гѕіп2ф 2rsin2o 

(с) Х(6--гсовф) 5 à (b+ 2rcos29) 
2rsin2o rsin2o 


Space for rough work 


FII] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


AITS-CRT-IIl-(Paper-1)-PCM-JEE(Advanced)/17 


10. 


Three capacitors of capacitance C, 2C and 3C and three R 
resistors R, 2R and 3R are connected with a battery and : =A 
switch S as shown in figure. When the switch is open | 
charge on capacitors are shown. Switch S is closed att | cv! ! 
= 0. Time constant for the circuit is с 
(А) ВС 
(Bum TES 
11 | | 
36RC 


121 
(D) none of these 


A small collar of mass m is given an initial velocity of magnitude Vo on the 
horizontal circular track fabricated from a slender rod. If co-efficient of friction 
is ик. Determine distance travelled by collar before comes to rest (Recognize 
that the friction force depends on the net normal force). 


Ї | | u2 422 | 
ТҮК” №2 + VE + r?g? a v М hg 
Hk rg Auk rg 
(C) 2t. Mo EV er gs (D) in Мвт? 
Ик rg 2uk rg 


Two parallel resistanceless rail are connected by an inductor of © 
inductance L at one end as shown in figure. A magnetic field exist 
in space which is Lr to plane of the rails. Now a conductor of 
length / апа m is placed transverse on rail and given an impulse J UE 
V 
Ө) 
® 


towards rightward direction. Select correct option 


Ө) 


2 
(A) velocity of conductor is half of initial velocity after displacement of conductor а = ЗЕ 
B?/?m 


A 


(B) velocity of conductor is half of initial velocity after displacement of the conductor d = 


(C) current flowing through the inductor at the instant where velocity is half of initial is | = la ат 


(О) current flowing through the inductor at the instant when velocity of the conductor is half of the 


2 
initial velocity is 1-34 
mL 
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SECTION - С 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. 


A uniform disk rotating about its vertical axis is placed on a horizontal floor divided in two halves. 
The co-efficient of friction are ил = 0.78 and рг = 0.67 between the disk and right and left halves 
respectively. Consider the line dividing two half as y-axis and point where centre of disk lies on 
origin of co-ordinate system. Acceleration of the centre of disk immediately after it is placed on 


floor is тег, g = 10 ms?, =, 


Figure shows VT diagram for helium gas in a cyclic Ул 
process. Then ratio of maximum and minimum pressure oy 1 


! 2 
is TV = constant 


V + 


ITV = cohstnat 


> > Т 
v T 2T 4T 


In a thin vertical U tube of very long arms is mı mass of mercury. Period of small amplitude 
oscillation of mercury is T1 = 2S. If in one arm m» = 100 g of water is poured the period of small 
oscillation becomes Т = 3S then mass m: = 16 K gm. Find K ... 


Figure show the snapshot of the transverse Q 
sinusoidal wave on a string at time t = O sec. 


Frequency of wave is Энг. Ті is the time аі — ————-—J3————— Áo FT | шин 
А 


which the line joining P and Q become horizontal 
for first time (after t = 0) if wave is travelling 
toward «ve x direction and Тг is the time at which 
the line P and Q becomes horizontal for first time 
(after t = 0) if wave is travelling in — ve x direction 
then 2 FindK... 

Т К 
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5: A block rest оп a long plank moving at 2 ms”. The co-efficient 
of friction between the block and plank is 0.1. The plank starts 
decelerating uniformly and stops in 0.5 s. Acceleration due to 


gravity is 10 ms?. The distance slid by block on plank is < m. 


Find K ... 
6. In the given electric field E =| (d+ x)i +E} | y 
N/C a hypothetical closed surface is taken 
as shown in figure. The total charge б 
enclosed within the closed surface is keo. Quem 
Then find the value of kia = 2 т, р = З т 
апас-2т) 
а 
X 
2 р 
7. In the given Y.D.S.E the distance between the slits = 1 cm and the distance between slits and 


screen is Di = 1 m. If the source of the light S is placed at distance below 5 mm below the line 
OO’ at distance D» = 50 cm from slits. Find distance of central maxima from O' (in cm)? 


Slits 


Screen 
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8. A gas of hydrogen like atoms can absorb radiation of 68 eV in first excited state. Consequently 
the gas emit radiations of only three different wavelengths. All the wavelengths are equal or 
smaller than that of the absorbed photon. The atomic number of gas atom is ... 


9. A conducting rod of mass m and length £ is suspended horizontal with help of two identical non- 
conducting springs each of stiffness K in presence of uniform horizontal magnetic field of 
induction B. The rod can slid between two fixed frictionless vertical conducting guides as shown 
in figure. The rod is pulled slightly downward and then released. Neglect resistance and 
inductance in circuit. Acceleration due to gravity is g. The time period of oscillation is T = К'.л. If m 
= 7В#°С and m = к. Find к”? 


И | 


от ОХО шс 
ан a 


Oo © oO © 


| | 
| 
C 


10. You have m = 1 kg of super cooled water at temperature — 10°C kept in a container and crushed 
at temp 0 = - 20°C kept in another container. How much ice you should add to the water so that 
whole water freezes S, = 4.2х10° J kg K^, S, =2.1х10° J Kg 'K '. Latent of heat of ice 


1 =336x10° J Ка” and meeting point of ice is Ө = 0°C. Heat capacity of the vessel and heat 
less to surrounding is negligible. 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. Select correct statement(s). 
(A) all N — N bond lengths are same in М» ion 


(B) all N — N bond lengths are not identical in NaH 
(C) in HNs terminal N — N bond length is shorter than the central N — N bond length 
(D) azide ion and hydrazoic acid have same number of electron. 


2. For the Br catalyzed aqueous reaction 
HNO, + С.Н. МН, + Н — — C,H.N; + 2Н,О 
proposed mechanism is 


(I) H* + HNO, == H;NO; (fast) 


(П) H,NO; + Br: —E—. ONBr + H,O (slow) 
(1) ONBr + Ci HNH; —S— НМ + H,O + Br. (fast) 
Which of the following statement(s) is/are correct? 


(A) order with respect to H* is 1 (B) order with respect to Br is 1 
(C) order with respect to CeHsNH? is 1 (D) order with respect to НМО: is 1 
3. The order of first ionization energies are given below. Find the incorrect order(s). 
(A) F>N>O>C>B> Be (B) C» Si » Ge» Pb» Sn 
(C) B» Al > Ga» In» TI (D) O»CI»Br»1»S 
4. In antifluorite structure 


(A) oxide ions have face centred cubic arrangement 
(B) cations are present in all the tetrahedral voids 


_ УЗа 
4 


(бый 


(О) cations are face centred and anions are present in all the tetrahedral voids 
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5. Identify the incorrect statement(s). 
(A) [мс] as well ав [Ni(CO)4] are paramagnetic 
(В) CFSE for |ТІ(Н2>О) is -0.4А6 
(С) Ag increasing order is | гс « Гсг(МНь), T" « [cr(CN), |” 
(D) in spectro chemical series, halide ions are arranged as | < Br < СГ < F 


6. On being treated with HCI, acetone gives 
(A) mesityl oxide (B) phorone 
(C) mesitylene (D) aldol 

7. Which of the following plot(s) is/are correct 
(A) (B) 


1s 


Radial distribution function —» 


Radius ———> 


со 
N 
Radial distribution function —» 


Radius —— 


(C) (D) 

\ | 2 

c 2 

© 2 

— = 

5 1s o 3p 

2 6 за 
E 

= tc 

3 "ос Radius ->- 

E 

© 

(am 


Radius ——> 
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8. CH, - CH, - CH, - NH, —*9 5 
The product(s) formed is/are 
(A) ee (B) CH, - CH, – CH, - OH 
OH 
(C) CH, -CH = CH, (D) CH, - CH, -C =N 
9. Which of the following statement(s) is/are correct for crossed cannizzaro reaction? 
CHO CHO 
он 
+ шинийн ний 
NOs 
МО» 
(А) (В) 


(A) ОН: attacks at the carbonyl С- atom of (А) 
(В) ОН: attacks at the carbonyl С- atom of (В) 


OH 


(C) the H'ion transfer takes place from ОМ 


OH 


(D) the H' ion transfer takes place from МО, 
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10. C,H,O(A)—22°F > yellow ppt. 
HCN, OH -B 
A 1) LDA „С 
2) EtBr 
Ph - CHO 
D 
NaOH 
CH5-CHO 
(A) Ais (B) B is optically active 
О 
(С) Cis Ph C CH» - CH; - CH3 (D) Dis Ph- CH= CH-C- Ph 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. CH3 
Reagent 
Н,С--СН-СН-СН, — — — —»- Alcohol 
Following are the possibilities of products on applying specific reagents: 


Reagent Possible product 
CH3 
1. | ВН; / Н,О,, NaOH 
СН, HO 
2. | PdCl,, H,O, O, | LAH | 
H3C—CH—CH-CHg 
OH 
3. | Hg(OAc),, Н,О/ NaBH, HsC—G-—CH,—CHg 
H3C 
ak 
5. dil. H2SO4 сан аа ж 
H3C 


How many of the above mentioned pairs are correct? 
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2. How many of the following reactions give aromatic species? 

0) + KH ——> 

(I) + 2K ----”- 

NaNH, 
(Ш) — > 
NaNH, 
(IV) — > 
NaNH, 
(V) ------>- 
NaNH, 

(МІ) — > 

3. The formation constant is x х 10° for the reaction of a tripositive metal ion with thiocyanate ion to 


form the mono complex. If the total metal concentration in the solution is 2.0 х 10? M, the total 
SCN concentration is 1.50 х 10? M, and the free SCN concentration is 1.0 x 10? M. Find the 


value of x. 

4. One of the most stable nuclei is Mn. Its nuclidic mass is 54.9244 и. Determine its average 
binding energy per nucleon in MeV if mass of proton and neutron are 1.00783 u and 1.00867 u 
respectively. 
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How many of the following chemical compound(s) appear black? 
MnO», SnS, СОзОл, Ni2Os, КгСггО?, CoS, anhydrous СО5О:, BizSs, HgS, Sb2S3 


Ка for the acid ionization of Fe?* to Fe(OH)?* and Ht is 5.26 x 107. What is the maximum pOH 
value which could be used so that at least 95% of the total Iron(Ill) in a dilute solution exists as 
Fes? 


How many of the following chemical reagents impart brick red colouration to the flame during 
flame test? Dolomite, bleaching powder, rock salt, nitrolim, lime-stone, carnallite, alum, gypsum. 


The number of P — O — P bonds in cyclic trimeric metaphosphoric acid are 


How many products are formed for the following synthesis? 


27 
НОН 
Kiliani - Fischer Synthesis 
H OH » 
H—+— OH 
Хон 
D-Arabinose 


How many of these show optical activity? 
Br Br 
Et сн; 
ж сеге ое Ша 
Ме H’ H H н H 
| | 


CH, - CH = C=C = CH-C,H,, CH, -CH = C = C = C = CH-C,H, , cis-cyclooctene, trans- 
cyclooctene, (2R, 35) 2, 3-dihydroxybutane-1 , 4-dioic acid. 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


2n 


2 
1. Let f(n) - У (К п) ("Ска where n > 2 then 
K=n+1 
3 — 
(A) f(n) =n? “С —2n (B) ШЫН — 182 Jose, 
| | 
(с) (Ce (D бв) = 22 50 
(24!) (25!) 

2. The probability that a zoo has exactly n tiger is P", n= 1. All sex distribution of n tiger in that zoo 
have the same probability then the probability that the zoo contain exactly K male tiger (where K 
21)is 

ipo гр ү 
A 1525) B = (| 
1-Р(1-Р 1-Р(1-Р 
K-1 
(C) (755) (D) none of these 
2-РД1-Р 

3. Which holds true if A is a square matrix of order n. 

(A) adj adj (adj А)-|А “92 A71 (B) adj adj (adj A) = |Al 9*3 A71 
(C) |А “ад adj (adja)| = |д| ' (D) |A- adj adj (adja) = |o"? ^ 

4. The equation of the straight line which meets the circle x? 4 y? — 2x — 4y — p? - 0 at points which 
are at a distance 'd' from a point A(1 + a, 2 + В) on the circle is 
(A) 2ax + 2Ву - 2 (a. 28) = 2(p* - 5)- d* (B) 2ax - 2py - 2(a - 28) = 2(p* - 5) - d 
(C) 2ax + 2By -2(a +28) - 2(p* « 5) « d (0) 2ox + 2By - 2(a + 28) =d? - 2(p* +5) 
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5. Let S & 5 be the foci of an ellipse b? (x-2)? +a? (y 1)" = a?b? whose eccentricity is e and P is 
a variable point on the ellipse then 
(A) locus of incentre of APSS' is hyperbola 
(B) locus of incentre of APSS' is ellipse 


(C) eccentricity of the locus of incentre of APSS' is 12, 
+ 
(D) eccentricity of the locus of incentre of APSS’ is (2° 
ех 
6. Let f be a function satisfying f, (х) = and g(x) =f, (x) 
ех «Je 
1996 r 
A) fo(x)+fo(1-x)=1 B ---- |=1996 
(A) to (x) +f (1-x) © У 45557) 
2n-1 r 
(C) У 2f E - (2n- 1) (D) all of the above 
r=1 
7. Two tangents on a parabola are x -y-1=0&x+y+11=0. If S(1, 3) is focus of the parabola 


where P & Q are end points of focal chord then 
(A) equation of tangent at vertex Зу – 2х + 1-0 
(B) equation of directrix Зу — 2x + 8 = 0 


(C) latus rectum is ЕА 


ЛЗ 
бу К 2413 
SP SQ 15 
8. If a, b, c, d are in GP where a, b, c, d are positive number then 
(А) a-b»d-c 


(B) ab + cd > 2(ac + bd + bc) 
(C) 2(c "d" каты | > 2(b "a" «alc! -a id^ ) 


1 2 
D) —+—>— 
ан с 
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n x-n 
; а а ; 
lim x; |>| |1-— is equal to 
X70 "X X 


n! a'e? 
Nees (в) — 
n! але? 
(C) ~z (D) 
a'e n! 


Suppose we uniformly and randomly select a permutation from the 20! Permutation of 1, 2, 3 .... 
20. What is the probability that 2 appears at an earlier position than any other even number in the 
selected permutation. 


1 1 
A) — B) — 
(A) 5 (В) 46 
9! 
(С) 201 (D) none of these 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


A quadrilateral ABCD in which side AB, BC, CD, DA are in GP such that circle can be inscribed in 


it and another circle is circumscribed about it, then angle A is equal to NT where n & q are 
q 


coprime then (n + а) equal to 


Set 5 = (|у| = |x..|xX|- r =0=|y|-r/reN,1<r<n} then total number of triangles formed by the 
lines in the given sets is K(2n) then K is ... 

In AABC, AADB, AADC median AD, AE, AF respectively is drawn and BC is equal to 4, then the 
value of AE? + AF? — 2AD? is 

The volume of the reel — shaped solid formed by the revolution about the y-axis of the part of the 


parabola y? = 2x cut off by the latus rectum is P then value of 20р is 
T 
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If a - 1 » b and A, B, C are variable angles such that 
[e -1)+b(2-b)tanA +atanB + [e +1)+b(b-2)tanC = За then value of > tan? A is 


Let PQRSTU is a hexagon such that РО = QR = RS = З and ST = TU = UP = 6. If the vertices P, 


Q, R, S, T, U are concyclic, then the radius of the circle passing through them is Va , then 3 і5 


" j сов(п--1)х-совпх 
0 со5х-1 


IE = 5 then value of n is 


Assuming x — y + 2z = 0 to be the horizontal plane then equation of line of greatest slope through 
the point (2, 2, 1) in the plane 2x + y — 6z = 0 is L having cosine ratio a : b : c then value of 


GE 
LE Ius 
с 


Number of real value of x satisfy this equation e?* + ех (3-5cosx)+1=0 


45 DON 22 T 222 
If Зэн! {re tia nac [sss is equal =e then x equal to 
X 


"m bi-- aio? + cio bio? + сї+ aio 


Space for rough work 
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JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - Ill 


(Paper-1) 

Q. No. PHYSICS CHEMISTRY MATHEMATICS 
1. BCD ABCD с 
2. А АВО р 
3. CD AC BD 
4. BD ABC AD 
5. [e A BC 
6. D AB AC 
7. А ABCD BCD 
8. C ABC ACD 
9. D AC B 
10. AC BCD B 
1. 7 3 3 
2. 8 4 8 
3. 5 3 2 
4. 2 9 2 
5. 6 6 3 
6. 6 9 7 
7. 2 5 2 
8. 6 3 6 
9. 4 2 1 
10. 7 5 4 
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Physics PART -I 


SECTION - A 


1. BCD 


Thermal resistance of each section R= т 
B С 


В 2Н/3 С 


Heat current through 
Px2R Рх3х2 ЗР 


ABCD & AFED = 
ЛЕТ dO 5 
2 
8R/3 
A D 
2R 
8R/3 
4R/3 
A 2R D 
дор- == 
5 


Temperature drop across AO = = хН-Т,-17 


2Pé 


Цин 


о 
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2. A 


3 
Time for B to move from B to centre of tunnel is Г = Т = 2л Lc о- EM 
4 \GM Vg 


Time to move from A to given point is 


3R/4 ET 


ouf A Фэн 9R? 
sin = COS - sin 1- 5 
А 4А 16А 


A=2R 
4 
Hence 


| 2 2 
Veg AH ee 


3 3 [GM 
---Но- 
4 ^ 4V R 


3. CD 
Since fractional volume 
Vn Рьоау 


Voay P liquid 
Ин PB Psi- (1+7,4 T) 

Voooy Per (1 + увАТ) Ра 
1 АТ 

x, =x, КЕША 
1-урАТ 

with fall in temperature 

X, > X; for yg = Зав > y, 


4. BD 
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5 C 
RES 
А А 
jjs se 
А А 
й A he 
6 D 
4С 
| 
n —— NES 126 
2 C | 
2С 
[S 
Initial 
Qi, = 3 CV 
| | 
|! 
Final 
Q, = 10 CV 
7 A 
Ш rsing 
rsing 
ё 2. 
: (GRON. в 
ШЕ; 
| rsing 
A=r 4, ; 
SB =b i 27908 


5,9 ө, 
d = 5,5, = 2{2rsing.cos¢} = 2r sin 2¢ 
D = distance between source and screen 
= b«2rsin? ф 
Непсе 


screen 


(5-2гвіп”)4 


Fringe width = 
“em 2rsin(2¢) 
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8. C 
т-НС 
It do not depends on charge on capacitor 
_ 6R 6C 36НС 
11 11 121 
9 D 


je az 


Replacing z= Hgsec0 
Іп(вес0 +tan@) = Eik ds 


-2 
п|5өс6 sec’ 0 EE =a 8 


ТЕ ге = А20 | IB. 


Hg H 


0 
4 2,2 2 
+ Rig? +V | ЖЕЛІС. 

Rg R 9 


2 


10. АС 


BiV= pa 
dt 


Вгах = Lal 
Bex = LI 

_ Bex 
TES 


І 
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SECTION – C 


Let we consider a ring of radius r and thickness dr. 
o = mass per unit area. 

Mass of shaded part c (rd8)ar 

Friction ш, (crd6)ar 

Net horizontal force along x-axis is 0 

| ot, = Г(шотабаға)сов0 


- ucg| rdr T cos0d80 


-л/2 
- 2шоа гаг = 2409.2 (right half) (-ve у) 
Left part 

R 
Б, = 212095 (+ve y) 


.78 — 0.67).M 
Бос 1 ва : 20 g.H 


zH 
ОЛО „_ 7. ш 
22 20 
2. 8 
VA 
гу! А 
V+ a" C 
B | 
» » Т 
VY T 2T ат 
AB — TV = constant = К, 
PV? =K; x nR 


AC > TV’ = constant = Кг 
Р at A and maximum C 
Рв = АР, апа Po = 2Рв 


Непсе CEU 
Pe 
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Initial 
Let A = cross section area 
Net force after x displacement 
-2АхХрн,9 = та 

2 2Арн,-9 


0.) = ————— 


water 


“=> mercury 


Final 
Net force after displacement will be 


--2Ахр,у-0 = (т + т, )а 


2 = 2Apy,.g 

: m, +m, 
e |т+т Т) 
0 m, Т, 
m =80 m 


4. 2 
In case of +ve direction proceeding of wave. 


<- — 
T T © * 
xO P Q 


In this case PQ will be horizontal if P and Q have same position propagating in opposite direction 

it will be in left half at position x. 

Fore’ Lao Ж 
12 4 о A 

Fora La Lal T X 
12 4 A 


e 
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Equating these two 


22.28 

42 
Hence f, = id 
24 


In case of propagating — ve x direction. 


For PQ to be horizontal it will be positon i.e. right half. 


1 al xX T 1 al X T 
sin = — COS 
о А) 12 о А) 12 


for P for Q 
A T 
X 2 — hence t, = — 
19 ? 24 
Asi 
Т, 
5 6 
1s 2ms' 
-1 
> 2 05 


Retardation of plank = 4 те? and retardation of block = 1.0 ms? 
Hence relative acceleration of block w.r.t. plank = 3 ms 
Skidding distance up to this time 


Plank is in rest now and block has velocity = 2-1х 5 - Sms” 
2 
Skidding distance = “— 9 т 
2.a 8 


Total skidding distance = =m -15m 


6. 6 
E=(d+x)i+ Eji 
Net flux due to E, 2 0 


Flux through left most surface is — ve and acceleration 
Flux through inclined surface 
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10. 


Га + ( cos0)cd/.sin0 = асвіп6./-- 


c.a.b 
2 
a.b.c 


Net = —— =6 
2 


= ас.а + 


2 
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c.l? віп0.со50 


Path difference before slits = path difference after slits. 


6 


4 

e.m.f of rod at any instant 

e; = Bev 

6 = Btvc ja 22 = Вука 
dt 


Hence net force 
2Kx — В°@?са = ma 


2kx m+B°0?c 


a= Т-2л 


(В°Ёс + т) 2K 


7 
Heat lost = heat gained 


MS; (6) —6,) = M,L- m,s, (6, - 9. ) « 
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Chemistry PART - Il 
SECTION – A 
1. ABCD 
18 
м--МЕ-М IN—NÉCN 
Azide ion Hydrazoic acid 
2. ABD 


rate law equation is 
rate = К| H* |[HNO;] Br | 


3. AC 
Correct order is 
Е>М>О>С>Ве>В 
B>Tl>Ga>Al>In 


4. ABC 
Facts 
5. A 


[МС] = tetrahedral, sp? hybridized so there are two odd e's in іа orbitals 
[Ni(CO),] = tetrahedral with sp? hybridization, no electrons unpaired 


6 AB 
O H3C 
2 5 = "R CH—U— cH + H,O 
--- —CH—C— 
Ha” CH, Tí 2 5 
3 mesilyl oxide 
О 
Й 
HC^ “сн; , HCI 
- HO 
нас П „СНз 
C—CH—C—CH-C 
7 \ 
H3C СН, 
рпогопе 
7. АВСО 
Facts 
8 ABC 
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N,O, 
H4C—CH;-CH;-NH, жь Ha40—CHs5-CH5-N;* 


| 


H30C—CH;-CH, + № (4) 


OH 
H34C—CH5-CH5-OH Coss at sens H3C—CH=CH, 
OH 
9 AC 
O=C—H 
In МО; the carbonyl carbon is тоге е deficient hence OH attacks over it. 
10 BCD 
O 
| l, NaOH 
S= Rg Ёё COONa' + CHi 
yellow ppt. 
(A) 
2 ОН 
HCN, OH РН-С-СН; 
CN 
б (8) 
1 ically active 
C—CH (-Р N Lit optica 
3 (i - P2 N Li о o 
РН-С-ОНЫ- 5 ph C- CH; = CH=CH 
Ph - CHO (0) 
>- i 
NaOH Ph- C- CH = CH- Ph 
(D) 
SECTION - C 
1. 3 


Oxymercuration — demercuration doesn't allow rearrangement. 


2. 4 
(1), (1), (11) & (V) give aromatic species. 
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3. 3 
M3* + SCNT <> MSCN?* 


[MSCN”*] = (1 5x10 MJ- (1 0x1075 м) -1.49х10:3М 


So, free [M?'] = (2.01073 MJ- (1 49x10? м) 
20.51 x 10°M 


MSCN?* -3 
K __[MSON*] — — 149303? np з ~3.0x10° 


АЕ | (0.51х10)»(1.0х10) 


4. 9 
Mass of 25 protons = 25(1.00783 и) = 25.19575 u 
And mass of 30 neutrons = 30(1.00867 u) = 30.2601 
-. Total mass = 55.45585 и 
Given mass = 54.9244 u 


Mass defect = 55.45585 и — 54.9244 u = 0.53145 u 


-. binding energy = 0.53145 ux (931.5 MeV / и) = 495.045675 MeV 


. BE 495.045675 
" Nucleon 55 nucleons 


9 MeV 


5. 6 
МпоО:, СозО:, Ni2Os, CoS, HgS, BiS; (blackish brown) 


6 9 
Бөз «2H,0—— Fe(OH)” + HO* 
| Fe(OH)** |Ін07 0.05 | НО” | 
EC [Ее] ^. 0.95 
0.05 x| HO" | 
0.95 
7 [О | =10°, pH =5,рОН =9 


or 5.26 x107 = 


7: 5 
All Са containing compounds impart brick red colouration to the flame . Except carnallite, alum & 
rock salt all other are Ca containing compounds. 


8. 3 
(HPO3) Ox, 0H 
ж `o 
HO. [он 
o^ "o^ No 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 
AITS-CRT-III-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


9, 2 
Two stereoisomers аге formed. 


10. 5 
Br Br 
Et CH3 
2 Н Н Н 
| | 


CH,CH = С = C = C = CHC,H, , trans-cyclooctene are chiral. 
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Mathematics PART - Ill 
SECTION – A 
1. C 
2n 2(n 2 
2 (Қат) ( C.) 


Replace k -n > k 


(пол) У e 


d т ^ E 
"es 


ТЛ 


=) 7 


Probability having exactly К male tigers 


-p^^g, B a (п>) 


oo 1 k 1 n-k 
So required probability = 9 Р" "С, B (2) 
n=k 


2]\2 
_ кра 
| 2-P\2-P 
з вр 
adj (adjA) = |А| ^ A 
ladi (adjA)| = |д 7 
во adj(adi(adjA)) = |A|"- ^^? (adja) 
ladj adj (adj A)| = JA/^- 
-|Af"" 
4 AD 
2 2 2 
(x-1)" +(y-2)° =P°+5 
Shifted to (1, 2) 


Leta? = Р? + 5 
Equation of line MN is Ву + ох = К 
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= тОА = 2 
Q 
жасан" 
а 
А (о, В) 
а О 
М B N 


(BM)? = (Om)? -(oB* 


(АМ)? = (АВ)? + (BM)? 


2 2 
= Ф = get +a? k 
d d2 


= d? = 2a? + 2k 


5. ВС 
Shift to (2, 1) 


P(acos Ө, bsin0) 


Е 


In APSS' 
SS’ = 2ae, SP = a- aecos0, S'P- a aecos0 
ebsin@ 


e+1 
So locus of incentres 


y2 y2 B 


+ 
а2е? | Бе | 
е-1 


h-aecos0& К = 


And its eccentricity = е, 
e +1 
6. АС 
е” ve 
f(x)+f(1-x) = + = 1 
(9e füt nx) е*+/е е-е 


So f(x) + fa(1—x) = 1 
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ХЭД) - ЭЕ 42-44 
-48-355 
- an -1 21 


= 2n-1 


Rr ү 1 1996 2 1995 998 999 
ГЭ ЭХ E 1) EJ i О ЕЗ 
- 998 

7. | BCD 


Use the property, foot of perpendicular from focus to tangent lies on the tangent at vertex. Using 
this we get equation of tangent at vertex is бу – 4х + 1 = 0 


8. ACD 
a+c 
2 
Similary b + d > 2c 
а-р-с-4»20-2с 
at+d>b+c 
and GM 2 HM 
2ac 
a+c 
ab +bc > 2ac 
GM > HM 


2р-а-с»20 


р» 


Divide by abc, we get 

ab +cd > 2(ac +bd-bc) 

Divide by abcd 

2 (ota «ab^ ) 52 (ba parent = ad) 


9. B 

ау 
| x! a" x 
lim т. Е 
хэ» nl(x - n)! (x) 4-2 

х 
: | (0/1 ! ї 2 “| 
іт 8 í 3 Х x x 
xo n! Х (1-2) 
х 

. a" e?x1 ale 
lim x 
хэо n! 1! n! 
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10. B 
Numbers of permutation with 2 in first position = 19! 
For second position = 10 х 18! 

191-10x18H-10x9x17H-...1059! - 


20! 


Similarly = 0.1 


SECTION - C 


а? + d? - (BD) 


COSA = 
2ad 


BD? = a? + d? - 2adcos A 

and in ABCD 

b? +c? - (BD)? 
2bc 

(BD) =b? +c? - 2bccosC 


(BD) =b? +c? +2bccosA 


cosC = 


Compare we get cosA = ad=be 
аа +bc 
8 222 
_ ааг? -arar Qm 
a? (r? +1?) 2 


2. 8 
For n= 1 = we get 16 triangle 
For n = 2 = we get 32 triangle 
So for n total number of triangle is 16n 


3. 2 
In AAEF 
A 
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АЕ? + АЕ? = 2(AD? + ED?) 
=> АЕ? + АЕ? – 2А0? = 2 


4. 2 
Required volume = 2(volume generate by the revolution about y-axis of the area ALC) 
2 A 
L |да 
SC 
2a 
= 2| nx?dy 
0 
2а 4 
у 
= 2n | —— dy 
J 16a? 
3 
- = and a= 
227 
10 
20 л 
so —.— = 
x 10 
5 3 


vi = Ja? - (b -1)* i+ aj+ Ja? +(b-1) k 
v2 = tanAi + tanBj+tanCk 
Let vive = За 
Уу tan? A = 3sec?0 
so min Y'tan? A =3 


3(0-- 9) = 360? 
04-6 = 120° 
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| pn? 
c0s120 9D ЕВ” 
2(18) 
2 921 
сов(04) =cos(120) - SS 
r 
>r? =21 
r= 4/21 
7. 2 
н asin| n+ $ xsinx 
[= ах 
2 | 1-cos x 
lo = ln- = ln-2 ~ lo 
А lo > 10 T > ln Tt 
во П" п n-2 
2 
8 6 
(-3:2 У-2 2-1 
а b с 
b c 
2a+b-6c=0 &|1 -1 21-0 
2 1 -6 


We geta:b:c=33:30: 16 
so 22,5 33,15 _¢ 
c c 8 8 


9. 1 

ех +e * +3 – 5соѕх = 0 
ех+е * -5cosx-3 
So only one solution x = 0 


10. 4 
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JEE (Main)-2017 


CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Ѕесііоп-А (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate LL LLLI IIIJ JL LLLI 
LE TE TEE E JE EE LE E ЇЇ 


| вготот но. |ГГТІГІПГІПІГІГІТІГІГІГІГІІ 


In JEE Advanced 2016, FIITJEE Students bag 36 in Тор 100 AIR, 75 in Тор 200 AIR, 183 in Тор 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, C212, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. 


The biding energy per nucleon for deuteron (1H) and helium (іне) аге 11 МеУ апа 


7.0 MeV respectively. The energy released when two deuterons fuse to form а helium 
nucleus is 

(A) 23.6 MeV (B) 47.12 MeV 

(C) 34.4 MeV (D) 11.8 MeV 


The К, X-ray emission line of tungsten occurs at à = 0.021 nm. The energy difference 
between K and L levels in this atom is about 

(A) 0.51 MeV (B) 1.2 MeV 

(C) 59 keV (D) 13.6 eV 


Il graph for a spherical mirror is shown in the 
v u 


figure. The focal length of the mirror will be 
(A) 5 cm 
(B) -5 cm 


1/u 
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4. The lens combination having refractive indices 
282 as shown in the figure, is silvered. The 
velocity of image will be? 
(А) 1.8 i (B) 3i Room 
(C) 3.61 (0) 51 
5: A conducting rod АВ moves parallel to x-axis in the A 
ху plane. А uniform magnetic field B pointing 
normally out of the plane exists throughout the С-- OB | 
region. A force F acts perpendicular to the rod, so —Ó * 


that the rod moves with uniform velocity v. The р 
force F is given by (neglect resistance of all the 


wires) 
vB’? vB? 
A e RC B 
(А в (В) — 
vB? -t/RC үВ4? -2/ВС 
(ШІ (1- e ^?) (D) — (1 е2") 
6. In а vernier calipers 9 divisions of it’s main scale match with 10 divisions on its vernier 
scale. Each division of the main scale is of 20 units. Least count of apparatus is: 
(A) 1 unit (B) 2 units 
(C) 3 units (D) 4 units 
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Two slits 5, and S; lie on the x-axis and symmetric with 
respect to y-axis are illuminated by a parallel | 
monochromatic light beam of wavelength X as shown. The ; 

distance between slits is а (>> A). Point O is the mid point =| Bor x 
of the line 515; and this point is considered as the origin. Si i So 

The slits are in horizontal plane. The interference pattern : 

is observed on a horizontal plate (acting as screen) ої m 
mass m which is connected to one end of a vertical plate 

massless spring of spring constant k. The other end of the k 

spring fixed to ground. At t = 0, the plate is at a distance D 

(>> d) below the plane of slits and spring is in its natural s 

length. The plate is released from rest from its initial 

position. The rate by which fringe, width will increase 

when acceleration of plate is zero, is 


Ag jm Ag |m 
EN E 
Ag іт Ag |m 
© шүк D zak 


A perfectly absorbing surface intercepts a parallel beam of monochromatic light of power 
100W (à = 500 nm) incident on it normally. If the force exerted by light beam on the 


-6 

surface is 19 N, then n = 

(A) 1 (B) 2 
(С) 3 (D) 4 


A solid sphere of mass M is attached to two massless 
springs each of spring constant k. It can roll without slipping 
along a horizontal surface. If the system is released after a 
small stretch in spring, then the time period of oscillations 


NOON 


aü 
y 


will be : 
7M 7M 
(A) an 7М (B) 2x 5k 
7M M 
(C) x 10k (D) ox М 
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10. 


11. 


12. 


13. 


A closed organ pipe of length L is vibrating in its first overtone. There is a point Q inside 
the pipe at a distance 7L/9 from the open end. The ratio of pressure amplitude at Q to 
the maximum pressure amplitude in the pipe is 
: (B) 2 : 
(С) 1 : 1 (D) 2:3 


Consider a spherical charge distribution of volume charge 
density p c /m? Potential difference between A & B 


(a) 282 (B) 0 

Зе, 

2 

cer (p) £— 

4, 82, 
The figure shows a network of resistors and a 20 зо ^^ 1g 
battery. If 1A current flows through the branch CF, ANANAS C NANI 
then the emf E of the battery is mal Is oes - T 
(A) 24 V (B) 12 V | Ял 
(С) 18У (р) 6У Н G F E 
Figure shows the circuit of a potentiometer. The length of the Ё 2 
potentiometer wire AB is 50 cm. The e.m.f. of the battery is 4 n AW 
volt, having negligible internal resistance. Values of resistances | Ri | 
В, and R2 аге 15 ohm and 5 ohm respectively. When both the А» B 
keys are open, the null point is obtained at distance of 31.25 [Е 2l 
cm from end A but when both the keys are closed, the balance Ro 
length reduces to 5 cm only. Given Ras = 10 Q. The e.m.f. of MW—^ 


the cell Ez is 
(A) 1 volt (B) 2 volt 
(C) 3 volt (D) 4 volt 
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A particle charge q and mass m is projected with a velocity Magnete dield 
vo towards a circular region having uniform magnetic field B х хх 
perpendicular and into the plane of paper from point P as XXX 
shown in the figure. R is the radius and O is the centre of vo NK x 

P 


the circular region. If the line OP makes an angle Ө with the 7” 
direction of vo then the value of v so that particle passes 


through O is 
BR BR 
(A) CES (B) 22 
msin 0 2amsinO 
C agen D Зав 
msin 0 дппвіп0 


A thin, uniform rod of mass М and length L is at rest on a smooth B, m, L 


horizontal surface. A particle of same mass M collides with the 
rod at one end perpendicular to its length with velocity V, and “с 
sticks to it. C is the middle point of the rod апа D is a point ata 


distance of L/4 from end A. The time taken by the rod to turn 2 ў ши? 
through 90° after collision is i та А 
L nL 
A) — Bic 
(A) " (B) V, 
Злі. 5aL 
С) —— D 
Ч) 5V, (b) 12V, 


Velocity time equation of a particle moving in a straight line is V 2t? —5t 6. The 
distance travelled by the particle in the time interval from t = 0 to t= 4 sec 


17 
(A) 0 Disc: 
16 
(C) 6 D 
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18. 


19. 


In the shown figure two identical beads slide along a 
smooth horizontal rod as shown in figure. The 
relation between v and vo in the shown position will 
be 


Water is flowing streamline motion through a horizontal tube. The pressure at a point in 
the tube is p where the velocity of flow is v. At another point, where the pressure is p/2, 
the velocity of flow is (density of water =p) : 


(A) |v24+2 (B) v2 - P. 
p p 
(бу ТЕР (5): 6228 
р р 


A rod collides elastically with smooth horizontal surface after falling from a height. 
For maximum angular speed of the rod just after impact, the rod should be released in 
such a way that it makes an angle a with horizontal, the value of a will be 


(A) 0° (В) сов” к 
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Three particles A, B and C are situated at the vertices of an equilateral triangle ABC of 
side d at t = 0, each of the particles moves with constant speed u. A always has its 
velocity along AB, B along BC and C along CA. Angular velocity of the line AB, at the 


time t, [o «t« =) 
3u 


V ТИК) 
(В) 
2d - 3ut 2d - 3ut 


2U 


©) 4/3 - 343 ut 


(A) 


(D) none of these 


A small ball of mass m is placed on top of the "super ball" of 
mass M and the two ball are dropped to the floor from height h. | 
Height rise of small ball after the collision is Nh, then ‘N’ is: 
(Assume that the collision with the superball are elastic, and the 


m << M) ХЭЭГ бэхи кет 
(А) 8 (B) 9 

(C) 10 (D) 11 

In the figure shown, the spring is compressed by Xo = 4 m 2m 
cm and released. Two locks A and B of masses m and 2 0000000 В | 

т respectively, are attached at the ends of the spring of 7 


force constant 4 N/m. Blocks are kept оп a frictionless 
horizontal surface and released. The work done by the 
spring (in mJ) on A by the time compression of the spring 


is reduced to 52 is: 


(A) 1 (B) 1.5 
(C) 2 (D) 3 
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23. 


24. 


25. 


A hollow sphere of mass M and radius r is immersed in a tank (77 
of water (density ру). The sphere would float if it were set free. : 

The sphere is tied to the bottom of tank by two wires which 
makes angle 45° with the horizontal as shown in figure. The 
tension Т; in the wire is 


а лА°р,9 -Mg 


2 
(A) (B) 3 "P Pug -Mg 


42 
4 ыз 
gu р„9 + Mg 4 
8------- D) —zR?p,g +M 
5 (D) = TA pug + Mg 
A particle of mass т is moving with a velocity of v- js in the й 
m 
horizontal direction at a height yo from the ground (yo = k/2mg). A И 
variable force F = К/у acts on the particle at t = 0 іп the vertical direction Yo 
where y is the height of the particle from the ground. Find the speed of 
the particle when its acceleration become zero for the very first time. ground 
(k is a constant (N-m) 
k (пЗ 2k (n2 
(A)2 (B) 
m 
2k (пЗ k n2 
(C) (D) 2 
m m 


In the following figure both the pulleys and the string are 
massless and all the surfaces are frictionless. 
Given: m, = 1 kg, m» = 2 kg, тз = 3 kg. The acceleration of т, 


(A) mis (B) Amis 
5 5 one of these 
(су 20/62 (D) None of th 
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29. 
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3 2 
Potential energy of a particle moving along x-axis is given by U = Lx. 20x. Find 
out position of stable equilibrium state. 
(A) 3 (B) 5 
(C) 6 (D) 7 


A conductor in the form of a right angle ABC with AB = З cm and BC = 4 cm carries a 
current of 10 A. There is a uniform magnetic field of 5 T perpendicular to the plane of the 
conductor. The force on the conductor will be 

(A) 1.5N (B) 2.0 N 

(C) 2.5 N (D) 3.5 N 


Curie temperature is the temperature above which: 
(A) a ferromagnetic material becomes paramagnetic. 
(B) a paramagnetic material becomes diamagnetic. 
(C) a ferromagnetic material becomes diamagnetic. 
(D) a paramagnetic material becomes ferromagnetic. 


Potential is varying with x and y as V = 2(x? - у?). The corresponding field pattern is: 
(A) y (B) y 


х 


~ 
С) 
— 
< 
— 
(5) 
— 
< 


М у 


х 


AEs 


A tunnel is dug along diameter inside the surface of earth and a particle is projected from 
the centre of tunnel. The minimum velocity of particle such that it escape out from the 
earth’s gravitation field is (Radius of earth = Re) 


(A) 298, (B) он, 
(С) J3gR, (D) > aR, 
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Chemistry PART -II 


SECTION - A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. 


KO, + S— (P) 3202 (Q) 4 (White ppt.) 


(S) f " HCI (R) 2 Carbon 


A 
gas 
The unknown compounds P, Q, R and S in the above reaction sequence are 


respectively 
(A) К-5О-, BaSO;, BaS, H2S (В) К-5, BaS, CS2, H2S 
(C) К5О,, Ва5О,, BaS, H2S (D) К2804, Ва5О,, ВаСОз, СО; 


Borax} (А) +NaCl 


(С) (в) 


| MI | Boron + (D) 


Н» (Е) .(D) + (F) T +0, 
Which of the above unknown compound forms an alkaline solution when reacts with 


water? 
(A) C (В) D 
(C) E (D) B 
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3. Which of the following compound is most acidic in nature? 
(A) i aa (B) ARE 
CH3 CH3 
CH3 
(C) CH3CH2CH2CH:COOH (D) Н»С- T - COOH 
CH3 
4. Which of the following reaction produces nascent hydrogen? 
(A) Passing of steam on red hot coke (B) Passing of steam on red hot iron 
(C) Hydrolysis of ionic hydrides (D) Reaction of sodium with ethanol 
5. The smog is essentially caused by the presence of 
(A) О» and Оз (B) O2 and М; 
(C) SO» and NO; (D) O; and М 
6. Which of the following carbonate needs maximum temperature for decomposition? 
(A) Li2COs (B) Ма:СОз 
(C) MgCO; (D) CaCO; 
7: Which of the following is an electrophilic substitution reaction? 


CHCl 


СН, 
(В) 

one 9) OPEN + HCI 
D 

ocz $a "Qs 
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10. 


11. 


12. 


13. 


The process of 'eutrophication' is due to 

(A) increase in concentration of insecticide in water 

(B) increase in concentration of fluoride ion in water 

(C) the reduction in concentration of the dissolved oxygen in water due to phosphate in 
water 

(D) attack of younger leaves of a plant by peroxyacetyl nitrate 


Which of the following is the most abundant hydrocarbon pollutant? 


(А) СН, (B) C2He 

(C) СзНв (D) C4H:o 

In aqueous solution beryllium sulphate exists as: 

(A) [Be(H20)4]SO4 (В) [Be(H2O)g]SO, 
(С) [Be(H20)3]SO4 (D) [Be(H20);]SO; 
Which of the following liquid has the highest boiling point? 

(A) Н:О (B) H202 

(C) HCI (D) NH3 

Which of the following ion does not cause hardness of water? 
(А) Са? (В) Mg” 

(С) МО; (б) НСО; 


The normal boiling point of a liquid 'X' is 500 K. Which of the following statement(s) 
is/are incorrect for the following process? 

X (liquid) ——» X (gas) 

(A) At 500 K and 1 atm pressure, AG = 0 

At 500 K and 1.5 atm pressure, AG - «ve 

At 500 K and 0.2 atm pressure, AG = -ve 

At 520 K and 1 atm pressure, AG = «ve 


YS row ma 


(B 
(C 
(D 
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Which of the following complex(es) does not show(s) geometrical isomerism? 
(A) [Cr(H20)sCl]Cle.H20 (B) [Pt(NH2CH2COO).] 
(C) [PtClzP(C2Hs)s]2 (D) Ko[Fe(CN)4(NH3)2] 


Find AH at 358 K for the reaction, 
Fe,O,(s) + 3H, (g) —— 2Fe(s) + 3H,O(/) 
Given that, АН» = -33.29 kJ/mole апа C, for Fe2O3(s), Fe(s), Н,О(/) апан, (о) are 103.8, 


25.1, 75.3 and 28.8 J/K mole. 
(A) 85.9 kJ/mole (B) -28.136 kJ/mole 
(C) +28.136 kJ/mole (D) 85.9 J/mole 


Heat of neutralization of four monobasic acids A, B, C and D are -13.7, - 9.4, - 11.2 and 
- 12.4 Kcal / mole respectively, when they are neutralized by a common base. The acidic 
character obeys the order 

(A)A>B>C>D (B)A>D>C>B 

(С) О-С-В-А (0) р>В>С>А 


The amount of NaOH required to be dissolved іп one litre of solution to give a pH of 11 at 
25°C 

(A)0.04 g/l (B) 0.4 g/l 

(C) 0.01 g/l (D) 0.53 g/l 


The number of a and В particles emitted in nuclear reaction „Th —-,,Bi*” are 


respectively 
(A) 4,1 (B) 3,7 
(C) 8,1 (D) 4,7 


A weak acid HX has the dissociation constant 1 x 10? M. It forms a salt NaX on reaction 
with alkali. The percentage hydrolysis of 0.1 M solution of NaX is 

(A) 0.000196 (B) 0.01% 

(C) 0.1% (D) 0.1596 
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20. 


21. 


22. 


What is the molar solubility of Mn(OH)2(Ksp = 4.5х107'*) in a buffer solution containing 
equal amounts of NH4* & NH3(Kp=1.8x10~) 

(A) 3.0x10°° (В) 1.38х107 

(С) 1.38х107 (D) 7.3x10° 


For the reaction, 

C7H,(l) + 9O2(g) —^ 7CO»(g) + 4H2O(l), calculated heat of reaction is 232.6 kJ/mol and 
observed heat of reaction is 50.4 kJ/mol, then the resonance energy is 

(A) — 182.2 kJ / mol (B) + 182.2 kJ / mol 

(C) 172 kJ/ mol (D) None of these 


Select the incorrect graph 


| (zero order) | (second order) 
(A) 23 
Ф (B) Ez [A] - conc. of reactant 
w nj 
сопс.--> t 
| (first order) | 
(С) ü (D) $ k-rate constant 
conc. —— 1/T 
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The following two equilibria exist simultaneously in a closed container of volume 2 L 
N 
A2(g) + Ba(g) ~—— 2АВ(0) 


N 
A2(g) + C(g) <--- АгС(9) 
Which of the following change does not affect the concentration of AB(g) 
(A) Increase in pressure (B) Addition of C 
(C) Addition of He gas at constant volume (D) All of these 


An acid-base indicator has Ka = 3 x 10°. The acid form of the indicator is red and the 
basic form of the indicator is blue. By how much must the pH change in order to change 
the indicator from 75% red to 75% blue? [log 3 = 0.4770] 

(A) 4.05 (B) 0.95 

(C) 5 (D) 9 


For an elementary reaction 


aA + bB —— P; DEKA. ЇВ| If concentration of A is doubled, rate is doubled. If B is 


doubled, rate becomes four times. Which is correct? 


am m 
(C) СӘЙ! = 481 (D) none of these 
dt dt 


In borax bead test, which compound is formed? 
(A) Meta borate (B) Ortho borate 
(C) Tetra borate (D) Double oxide 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-II-PCM-JEE(Main)/17 18 


27. 


28. 


29. 


30. 


А + СНОН — 80: (B), B on ignition gives green colour. A could be 


(A) salt of sodium (B) salt of iron 
(C) salt of boric acid (D) salt of meta phosphoric acid 


AIF3 is most soluble in 
(A) HF (B) KF 
(C) KHF2 (D) F2 


Solubility of PbCl; in 0.5 M NaCl is S, and that іп 0.5 M Pb(NO3); is б: then which of the 
following is correct 


(A) ee (B) S, - S2»0 
2 
2 5, 
(С) $; - 55 < 0 (D) <0 
5, 


Which silicate is formed from [5104] tetrahedral units by sharing three oxygen atoms? 
(A) Sheet silicate (B) Pyro silicate 
(C) Linear chain silicate (D) 3-Dimensional silicate 
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Mathematics PART - Ill 


SECTION - A 
(One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE option is correct. 


1. 


Circles of radii 5, 5 and 8 are mutually externally tangent. If a fourth circle of radius r 
touches all the three circles externally, then the value of r is 


7 

(A) 1 (8) = 
8 9 
("E (0) = 


If o, B are the roots the quadratic equation 
x = (3 +2°%% _ a = 2 3/85 = 2888) = 0, then the value of a? + aß +B? is equal to 


(A) 11 (B) 7 
(C) 3 (D) 5 


If f(x) =[(e'+3)dt, then which of the following is always true vx eR? 
0 


(A) f(x-3)- f(x -1) 511 (B) f(x+1)-f(x-1)<4 
(С) f(x -3)- f(x—-5)» 24 (D) f (x) + f (x 41) « 21 


If e, and е, are the roots of the equation х? -ax-- 2-0, where eand e, are the 
eccentricities of an ellipse and hyperbola, respectively, then the value of a belongs to 

(A) (3, ©) (В) (2, œ) 

(С) (1, о) (D) (—~,1) v (1, 2) 


Space for Rough work 
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5. If Ө, = sin" А sin and Does" 4 соѕ7 T then 
5 3 5 3 
(А) 0, <9, (В) 0, > 0, 
(С) 0,2 0, (D) None of these 
6. Ix + ту =1 is the equation of the chord PQ of y? =4x whose focus is S. If PS and QS 
meet the parabola again at R and T, respectively, then the slope of RT is 
1 1 
(А) --- (B) — 
m m 
(с) 5 (0) None of these 


7. Let АВС be an equilateral triangle, let KLMN be a rectangle with К, Lon ВС, М оп AC 
and N on AB. Suppose AN/NB=2 and the area of triangle BKN is 6. The area of the 
triangle ABC is 


(A) 54 (B) 108 

(C) 48 (D) not determinable with the above data 
8. The number of solutions in isosceles triangle ABC, tan A + tanB+tanC = А, л. <0, is 

(A) 0 (B) infinite 

(C) 1 (D) 2 

т/2 
9. | sin x sin2x sin3x sin 4x dx = 

0 

A) Ž B) Z 

(A) 4 (B) = 

с) — D = 

ы) 16 Б) 32 
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10. 


11. 


12. 


13. 


14. 
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2 
If Jx-y - Jy-x =c then of equals 
X 


If the curves x* - y^ = 4and ху = 5 intersect at points А and B, then the possible 
number of point(s) C on the curve х? – у? = 4 such that triangle ABC is equilateral is 

(A) 0 (B) 1 

(C) 2 (D) 4 


If A+B+C=n and sinf А2) капо, then tan Stans is equal to 


к-1 k+1 
481 Vet 
k 
(о) = (0) 1 


The number of rectangles that can be obtained by joining four of the twelve vertices of a 
12 — sided regular polygon is 


(A) 66 (B) 30 

(C) 24 (D) 15 

If z^ (р +iq)z+r+is=0 where р, q, г, s are non — zero, has real roots, then 
(A) pas =s* + qr (B) par =r? +p*s 

(С) prs = д +r°p (D) prs - p* + s*q 


Space for Rough work 
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15. 


16. 


17. 


18. 


19. 


Let a>1 be a real number and f(x)=log, x^ for x > 0. If f'' is the inverse function of f 
and b and c are real numbers then f^ (b +c) is equal to 


(A) f^ (b).f^ (c) (B) f^ (b) f^ (c) 
1 1 
C D) —————— 
© тже) 9) Буте) 
The number of points at which о(х) = % is not differentiable, where f(x) а is 
1+—— Toc 
f (x) x 
(A) 1 (B) 2 
(C) 3 (D) 4 
Cosine of the acute angle between the curves y =3*"Inx and y =x* -1 is 
(A) 0 (B) 1 
43 1 
C) — D) — 
(C) 2 (D) 2 


If A,,A,,......A4, | are n skew symmetric matrices of same order then 
B-Y(2r-1)((A,.) ' will be 
r=1 


(A) symmetric (B) skew symmetric 
(C) neither symmetric nor skew symmetric (D) data is inadequate 


A class has three teacher. Mr. X. Ms. Y and Mrs. Z and six students A, B, C, D, E, F. 
Number of ways in which they can be seated in a line of 9 chairs, if between any two 
teachers there are exactly two students, is 

(A) 18.6! (B) 12.6! 

(C) 24.6! (D) 6.6! 


Space for Rough work 
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20. 


21. 


22. 


23. 
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ысы: —3 У= 9 22 42122 — and 2= 4 22 + 32 227 етт , then 
(A) x, y, z are in А.Р. (B) ao are in A.P 
(C) c are in А.Р. (D) 6y,3x,2z are in H.P. 


In the xy — plane, the length of the shortest path from (0, 0) to (12, 16) that does not go 

inside the circle (x – 6) +(y- 8) =25 is 

(A) 10/3 (B) 10/5 

(C) 1048 +21 (D) 10-57 

Suppose y -f(x) and y -0(х) are two functions whose graphs intersect at the three 

points (0, 4), (2, 2) and (4, 0) with f(x)>g(x) for 0<х<2 and f(x)«g(x) for 
4 4 

2«x«4. If [[t(X) - o(x) Jax - 10 and [[9(x)- t (x) Јах =5, the area between two 
0 2 

curves for 0« x «2, is 


(A) 5 ( 
(C) 15 (D) 20 


If A is square matrix of order 2x2 such that А? =|; 8-|, J and C- ABA, then 


(cy = 

(А) J Шы ey A) ad. 
0 1 0 1 

(С) J 1 (D) 1 шэн. 
0 2009 0 1 


Space for Rough work 
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24. іт x^ sin 2 (вэ? | - 
хо 5,6 


Tt 
(A) 0 (B) 16: 
n? д? 
(С) E (D) 8 
25. Let | - [2 axi, = (XVX ax, then 
o(1+x) 0(1+х) 
(A) |, =21, (B) |, =21, 
(C) | zi (D) | =, 


26. Let AB be the chord of contact of the point (5, —5) w.r.t. the circle x^ + y? =5. Then the 
locus of the orthocenter of the APAB, where P be any point moving on the circle, is 


(A) (х-1) +(y+1) -5 (В) (х1) «(re =” 

(C) (x+1) -(у-1) -5 (D) (х+1) -4У-17-2 
27. In the interval ЕН , the equation cos? x —cos x - x =0 has 

(A) no solution (B) exactly one solution 

(C) exactly two solutions (D) more than two solutions 


Space for Rough work 
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28. 


29. 


30. 
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n 2r —1 : 
If tan tan | ————— ——  ———— || =961 then the value of n is equal to 
Р үк аре ч 
(A) 31 (B) 30 
(C) 60 (D) 61 


Two tour guides are leading seven tourists. The guides decide to split up. Each tourist 
must choose one of the guides, but with the condition that each guide must take at least 
one tourist. Number of different groupings of guides and tourists are 


(A) 120 (B) 124 
(C) 126 (D) 127 
! P(F)- 3. Р(8)- S. P(EnFAG)- 3. and ЁЁ АРД) =, the value of "(&) is 
2 5 10 10 G 
3 1 
(А) 155 (B) 5 
2 1 
(0) = (0) = 


Space for Rough work 
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e қ 
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ж = т 
cjo = È 
О Е- 
|с o 
М Е ш 
LLI ә H} 
LLI - z > 
шо 5 Е 
e қ 2|olmo|ao|mmo|««im|o|a|« оо << о |< оош о< оаа < 
= /. ш 
0 De 85 
Б Es 
= as 
т 6 
- ow 
£ cr |, 
Ш Е 2 
> Tr 2 |< оро |</<о|<оро <|аш<о am << ооа о < јо «шїо «|а Оо 
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2 6 
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Physics PART – 1 
SECTION- A 
1; А 
Sol. Q-value = Binding energy of reactants — Binding energy of products. 
2. C 
Sol.  AE- T = 59 keV 
3. C 
Sol. v=2cm,u=3cm 
1 1 1 6 
—+—=- >f=—cm 
v u f 5 
4. A 
1 1 1 
Sol. = 1 
On solving, 
1-11 1 
f, 40° f, 60 
For combination & silvering, 
1 2 2 1 
=—+ 
F doc 
F = 60 ст 
1 1 1 
ааа сааса 
v u F 
On solving with u = —40 cm, F = 60 cm we get V = 24 cm 
2 ^ 
vz = У, =1.8і 
и 
5: А 
Sol. Induced emf in the rod = = Blv 
Current in the circuit | = ao = eum 
Since the net force on the rod should be zero, the external force will be equal in 
magnitude but opposite to the magnetic force. 
212 
> Е-иВ-Б Уе 
6. В 
Sol. Least count = Main scale / (number of division on the vernier scale) . 
7. А 


аиа а MÀ e P 
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Sol. 


10. 


Sol. 


11. 


Sol. 
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_(D+y)a 

ne d 

ар Ady y 
dt ddt d 


At mean position v = Ао = = К -g7 
k Үт k 

dB Ag jm 

dt d Yk 


pc——— — 


of plate ; | А 22 
: Mean position 


C 
zs - rate of change of momentum of the photons. Thus, in case of complete 


absorption, F = Intensity of the wave / speed of light. 


C 


5 2k(2R0) + Slo? = constant 


4kR°0* + SMR‘? = constant 


КН Эр 29 х T ЕЭ a Т> дЕ 


dt 10 dt 
A 
APm = 2AP% cos kx (assuming closed end as origin) 
At point Q, x= Mi) 
9- :9 


APm = 2AP, cos E x Z) = AP, 


Required ratio= 1:2 
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12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


B 
Е. 
4 
= Е = 12 
А 
Эг Е, , 31.25 x10 
А, - Ra 50 
B 
zB 
“25100 
mv, В 
qB 25100 
qBR 
?  2msinO 
D 


By COAM about point D ( ie about new centre of mass) 


2 2 2 
mv, E- ML „ML „ML 
4 |12 16 16 
6v, 
or, w= 
5L 
B 
Cle 


D(t = 


Rowe 0 (9/2) _ SrL 
w w 12v, 


> 


4 
distance = [| t^ —5t+6|dt 
0 


A 
Vo cos0 = УбіпӨ 
А 
T 1 P 1 o 2. р 
By Bernoulli's theorem: Р + —ру =—+—=pv; > м = |м + = 
2 2 2 p 
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19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23 


Sol. 


24 


Sol. 


25 


Sol. 


26. 


Sol. 


27. 
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C 
Apply conservation of angular momentum about the point of contact. 


B 
3u 
Rate of decrease of length AB = 237 
АВ-а- ы 
2 
V tangential 


Angular velocity = 


B 
If initial velocities аге: u, = J2gh(4), и, =./2gh(7) 


Then final velocities: у, =3,/29һ, v, = J2gh 
By using conservation of momentum and equation of e & m «« M. 


C 

Work done by spring = U; — U; = 3J 

mx, = 201Х5 (7 position of COM does not change) 
Xi = 2X» 


Work done by spring on m is = of total work. 


A 
By equation of equilibrium, 


2T sin 45° + Mg = = AR, 


B 
Apply Newton’s IInd law іп y direction and use, 
у dv 
c Ty 

y dy 
A 
Apply Newton's IInd law and constraint relations on the blocks. 
B 
For equilibrium positions: 
au = : x=4,5 
dx 

20 

For, x = 5, = = «ve 
C 
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Sol. 


28. 


Sol. 


29 


Sol. 


30. 


Sol. 


Force on the conductor ABC A 
= Force on the conductor AC ын EN 
=5 x 10 x (5 x 10°) = 2.5N Е -29 8 
cm > 


B 4m С 


A 

Factual based 
D 

V = 2(x*— у?) 


Equipotential surfaces will be hyperbolic and E everywhere will be 1 to them. 


C 


Potential energy of particle at the centre of earth is U= a 


R 
So, V, = a 398; 


е 
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Chemistry PART -II 
SECTION - A 
1. C 
Sol. P=KsSO,, Q = BaSO,, R = BaS, S = HS 
2. B 
Sol. A= НВО, В = H3BOs3, C= B2O3, D= MgO 
Е = Mg(NO3);, F = МО: 
D(MgO) + HjO —— Mg(OH), 
3. C 
Sol. Тһе acid (C) is most acidic due to presence of least number of +1 groups in it. 
4. D 
Sol. С,Н,ОН + Na —o C;H,ONa + H (nascent hydrogen) 
Н-Н--->М, 
5. С 
Sol. London smog is caused by SO; and Los Angeles smog is caused by NO; 
6. B 
Sol. NaCO; decomposes above 1100°C 
7. B 
Sol. Cl, + FeCl, ——>FeCl, + Cl” 
The electrophile Cl* substitutes a hydrogen atom from benzene. 
8. C 
Sol. | Phosphates accelerate the growth of plants in water, which consume the dissolved 
Oxygen 
9. A 
Sol. Itis produced in marshy places unlike other hydrocarbons. 
10. A 
Sol. Ве 15225?2р? 
Be*^' ——>2s°2p° (Four vacant orbitals) 
2. Ве?” forms complex with four water molecules. 
11. B 
Sol. H20: forms more number of intermolecular hydrogen bond than water. 
12. C 
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Sol. 


13. 


Sol. 


14. 


Sol. 


15. 
Sol. 


The ions that are responsible for hardness of water are Са”, Mg**, HCO;, Cl and 
SOF: 


D 
At normal boiling point (500 K), the following equilibrium exists between the two physical 
states at 1 atm. 
X (liquid) = X (gas) 
For the equilibrium AG = 0 
If the pressure increases the change shifts to backward direction for which AG = +ve. 
If pressure decreases the change shifts towards forward direction, for which AG = -ve. 
If temperature increase, the change will proceed towards forward direction, for which 
AG = -ve. 


A 
The шог isomers of (B шит 


Нь 
ok P “он 
О-- с ee : Pt è= 
2 / 
O Hs | © 


2 
trans 
The geometrical i eam of (C) are 
Cl CoHggP Cl ci 
\ Ж Pod ( 2 5)3 “М, 
Pt Р / Pt 
\ 
(С2Н5)з Р мы Р (CoHs)3 Cl Cl (Co ) 
Cis trans 
The geometrical isomers of (D) are 
кыр — 2- = o 2- 
МЕР NH3 
NH3 CN NC CN 
Fe Fe 
CN CN NC CN 
CN мН; 
Cis m trans nm 
B 
AC, = 2x25.14 3x 75.3 - (103.8 + 3 x 28.8) = 85.9 J/mole 
АН» - АНв =АС 
T, - T, P 


АН, = —28.136 kJ/mole 
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16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21 


Sol. 


22 


Sol. 


23 


Sol. 
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B 
In case of weak acid heat of neutralization is greater than - 13.7 KCI / mole because 
extra energy is required to dissociate the acid 


A 
pH = 11 pOH = 14-11 = 3, [OH] = 10° M 


n 
103 = em mass of NaOH - 40x10? gm - 0.04 gm 


A 


go Th ^^^ ---э. Bi?" No. of o-particle = сазе = 


4 


4 
No. of B-particle = 1 


B 
NaX———Na' + X 


X + HO — HX + ОН 


t=0 0.1.0 excess 0 0 
1-64 0.1(1-«a) 010 0.1% 
K, = [HX] [ОН] 
[X] 
. THX) [ШОН] 
[H'] [X] 1 
y c oto Ou 0.1a* [1-a =1as1> a for weak acid] 
K, 0.1(1— a) 
-14 
i Hn -0.1o* 
10 
ла = 1х10* 
96 hydrolysis = 0.0196 
B 
OH Kb + | мн) К 
E -log Ты 
p p g (NH3) p^, 


(ОН?) = 1.8x10? 
Ksp=[Mn**] [OH T, [Mn?*] = 1.38x10^* 


A 

(A) As we know that, 

Resonance energy = AH? (observed) — AH? (calculated) 
= (50.4 — 232.6) kJ / mol = — 182.2 kJ тог” 


C 
їр is independent of concentratin of reactant for 1% order reaction 


C 

Increases in pressure or addition of C affect the second equilibrium hence concentration 
of A» changes which further affect the first equilibrium. Addition of inert gas at constant 
volume does not affect the equilibrium 
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24. B 
Sol | HIn———H'-In* 
e ИШИ 1 н“ |[base] 
4 [Hin] [Acid] 
К [Acid] 
ог, H ІТ 


 Kax75 3x10?x75 
EE 7 25 


-5 
For 75% blue, СИ = Шинь 


The change in pH = 5-4.05 = 0.95 


25. C 
ry _ К[А [БР 


For 75% red, |Н” | =9x10°: pH = 4.05 


=1x10 > pH=6 


Sol. 525 Apply 
'2  K[A2] [Вә] 
26. A 
SO. — Na,B,O,.10H,O0—!$t >Na,B,O, —*% 2NaBO, +B,O, 
Sodium 
metaborate 
B,O, + CuSO, —— CuOB,O, + SO, 
i 
Cu(BO,), (blue) 
Copper metaborate 
27 C 


Sol. H3BO3 + 3C2H5OH ———À B(OC2Hs) t ЗНО 
(green colour) 

28. B 

Sol. AIF, + 3KF——K, [AIF, | 


For this reaction, maximum concentration of F ions is obtained from KF. 


29. В 


K K Ks 


So. S4 = sf =-—P_ = SP 
025 2 4x05 2 

30. A 

Sol. 
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Mathematics PART - Ill 


SECTION- A 


1. C 
Sol. From the figure, 122 x «r8 


212-4(r«5y -25«r«8 
—12-24r1* «10r «r8 


—(4-r) =r? «10r 


=> 18r 2-16 
8 
>r=— 
9 
2. B 


So. x? (3 «2/5 - g^? jx - 2(з°® -2993)-0 
=> х? -3(x)-2(2-3)=0 


=> х? -3x+2=0 
>a=2,p=1 


. a? +08 +В =44+241=7 


3. C 

So. f'(x)=e*+3 
f'(x)>3 
Цх-3)-1(х-5) 


B =f'(c)>3 
=> f(x+3)-f(x-5)> 24 


4. A 
Sol. We must have e, <1<e, 


=>f(1)<0>a>3 


жӘСІІСНЕ 
5/3 БОЗ 15 
a negative number 


Therefore, 0, is obtuse and hence 0, is acute. 
ӨВ 
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6. A 
Sol. Taking P and Q as t, and t,, respectively 


The equation to PQ is -2x+y(t,+t,) = 211, 
Comparing with Ix +my =1, we get t,+t, = E and tt, — -1 


Ris ee and T is ide 
t t t; t 
[ ^ PSR and QST are focal chords] 
НЕ 
to t 
Slope of RT = 171 
Ud 


t, +t, 2m m 
| 
7 B 
Sol. у Xx 
2 
x 
z=- 
2 
48 
~yz=6 = х? = — 
í Л 
Area of AABC = 6 + 6 + 2xy + —(2x)(2x)sin60° 
sprog E 2 2 V3 
2 2 
48 
12+ 243 x = =108 
43 
А 
60° 
2x 
2x 
N M 
2x 
х 
y 
? K L с 
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8. B 
Sol. tanA+tanB+tanC =A 


— tanA (tan? B) =1(B=C) 


=> tan’? B = a} A > 90°, has infinitely many solutions. 
an 


9. C 


т/2 
Sol l= [ sin x sin 2x sin Зх sin 4x dx зэв) 
0 


Replacing x by 5x we get 


т/2 
|= [ cosxsin 2xcos3xsindxdx ............... (ii) 


0 
Adding (i) and (ii), we get 


т/2 
2| = [ cos 2x sin2x sin 4xdx = 5 


225 
216 
10. А 
50, (х-у-,/у-х-с ......... (i) 
эш. Aye ee 
Jx*y-4y-x 
= Wx- ух 2 EUM (ii) 
By adding (i) and (ii), we get 2Jy +x =с+ 2 
2 
= 4(y +х)=с° + 5 +4х 
TA 
dx c 
dy 2 
dx? c? 
11. A 


Sol. Aand B are (v5, 1) and (-45,-1). 
Let C be (2sec6,2tan0). 
O(0,0) is the mid point of AB. 


Slope of ОС = ѕіпӨ and slope of AB = 


a|- 


Since OC 1 AB, 
ѕіпӨ = —/5 which is impossible 
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12. D 
k sin(a +S) 
Sol. 
sin — 
sin Ade pene 

К +1 2 2 В А 

= сої сої — 

2 2 


> — 
к-1 ЗЕ 


13. D 
Sol. | Number of diagonals passing through centre = 6 
Number of rectangles =°C, =15 


14. A 
Sol. Putting 2-х-іу, we get 
(x+iy) +(p+iq)(x +iy)+r+is =0 
=> (x? - y* + px -qy +r) +i(2xy + py +qx+s)=0 


>X? -y?° +px-qy+r=0 ^ ueste (i) 
апа 2xy+py+qQx+S=O  ............... (ii) 
If the roots are real, then y =0 
-(i))givesx*«px«r20 — — ................ (iii) 
апа (ii) gives QX+S=O . .  ........... (iv) 


From (iv), х--2 
poscat s^ ps 
Putting in (iii), we get qu r=0 


=>  pqs=s* +rq° 


15 “A 
Sol. y=2log, x 


16. C 


Sol.  f(x)- = "XL not differentiable at x = 0, —1. 
X+ 
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1 1 X 
Also: G(x) 2 2(х-1) 3х-2 


192, ae 
f(x) 2 
Thus, the point where g(x) is not differentiable are х-0,-1,-2/3 


17. B 
Sol. Point of intersection of curves is (1, 0) 
у =3*"Inx 
х-1 
=> y'=—+Inx.3*"In3 
sm 


Now, y =x*(1+Inx) 


So, tan0- tan0 = вм -0 
1-1 
=> 020 соѕ0° «1 


18. B 
So. B=A,+3A3+....4(2n-1)(Aj,4) 


--В 
Thus, В is skew symmetric. 


19. A 
Sol. Тһе possible arrangements of teacher and students can be as follows: 
(i) TSSTSSTSS 
(i) STSSTSSTS 
(iii) SSTSSTSST 
Hence, total number of ways = 3(3!)6!- (18)6! 


20. B 
Sol. ухае T | 
| Ск 
X-Z= 22 +12 Be еее 
(у-х)-3(х-2) 
4x =y+3z 
иас 
3 6 2 
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21. C 

Sol. Let O = (0, 0), P = (6, 8) and Q = (12, 16). 
As shown in the figure the shortest route 
consists of tangents OT, minor arc TR and 
tangent RQ. 
Since OP =10, PT = 5, and ZOTP = 90° 
It follows that ХОРТ = 60° and OT - 543. 
Similarly, РО 210, PR=5 


л ZQPR = 60? and QR = 5/3 
Also points O, P and Q are collinear as 
Mop = Mpo 


> ХАРТ = 60°, so arc ТН is of length = 


22. C 

Sol. Given [t(x)dx - fo(x)ax -10 
шоо tee dede 
=> A,-A,=10 (i) 
Also |в04%- | (х)9х-5 
ЗүХШ А 26 


=> А, =5 (ii) 
Adding (i) and (ii), A, =15 


23. D 
Sol. 


2 


(ABA) =(ABA)(ABA) = AB(AA)BA = АВ?А 
(ABA) =(AB*A)(ABA) (ABA) = (АВ?А) 
(ABA) -(АВ?А)(АВА)- ABA 


Continuing in this manner, we get C^"? = AB?99A 
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ра 


G^ 01:38:41 1: 
zi ү 7. P2 
|01 034 lo 1 


Continuing in this manner, we get B^? = ! 5 


C2009 _ 1 E 


1 qe 


24. C 


Sol. lim <n is. m (Form Охх) 
хо X 
х° sn og, Сов 3 
x | 
= in oa, 23 
хо т X 
[es 23 
x 
; MEO а n 
= lim x*.log, ,|cos = = lim —log, СЭ 
X00 X x20 2 X 
х” log, Í + (сов^ - Ji 
: | 25іп? z) 


24 | 2X 
x 


«2. "рү 2x 4 
а) 
25. р 
со 2 
So. 1-|2 ЦЭ 
0(1+х) 


е 
letx-- 1 Ex (а) 
1. 
t 
> =f ы da 
o (1+t) 


26. A 
Sol. Тһе equation of AB is x- y= 1. 
Let the orthocenter be (h, k) 
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Its mage w.r.t. AB is (k - 1h —1), 

which will lie on the circle, so (k +1) + (h- 1) =5 
27. B 
Sol  Forxe [o 4 


L.H.S. = cos x(cos x - 1) <0 
R.H.S = x, positive as x e(o. 4 


^. L.H.S. + R.H.S 
So, x =0 is only solution 


28. A 
n 2r —1 

Sol. tan! | ————— ——_ 

: 2, Е lez 
ON Lu 2r-1 Ке 2-1 
T2 я) = Men al 

n 2. шы 2 n 
= wn [02 - (ал (г) - tan" (7-1) ) 


Е 
= tan" (n?) 
5 tan (tan ' (n^)) = 961 
>n? =961 = п= 31 

29. C 

So. 2(7С,-7С,-70,) 
-2(7«21«35) = 126 

30. B 


Sol. ЦЭ A003) 4,5-1 
G) P(G) 104 2 


A|% 


a — — — HM M M € € M MÀ € € € 5 e ——— ----------. 
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CONCEPT RECAPITULATION TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 

4. Each part is further divided into two sections: Section-A & Section-C 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 

devices, in any form, are not allowed. 


B.Filling of OMR Sheet 

1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries «3 marks for correct answer. There is no negative 
marking. 
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Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


AITS-CRT-II-(Paper-1)-PCM-JEE(Advanced)/17 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water pwater = 10° kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K^! тог" 


CHEMISTRY 


Gas Constant 8.314 J K mol 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10734 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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PART – 1 


Physics 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. 12 identical rods of length / area cross section area A апа B С 
thermal conductivity K are connected to form a regular 
hexagon ABCDEF with centre as O as shown in figure. If heat 
energy entering at point A at rate 44. Р and leaving from р 
point D. Temperature at end A is T then 
12/Р 
A) temp at D is | T - — E 
(A) temp a) : 
(B) temp at O is 1-24 | 
5KA 
( 
(C) temp at В is т-д 
10КА 
(D) temp at D is E 
5KA 
2. Two tunnels are dug through the earth as shown in figure. O is the 
centre of earth. A particle B is released from rest from position 
shown and travels through the tunnel. At the same time particle . л В 
from A is projected toward the centre O with velocity V such that 
both A and B collide before they could change their direction of 3R/4 
motion. Then the velocity V given to A is Ole 
3 [GM 5 [GM 
А) —,|— B) =, |= 
v 4\ R (B) 12V R 
4 [GM 4 [GM 
C) —,J/— D) —,/—_— 
(C) ЗЕ (б) SNR 


Space for rough work 
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3. 


Figure shows block B partially immersed in liquid and block A sunk completely and settled at 
bottom of the container. Area of the cross section of the container is always constant and equal 
to a. Assume that da > di > дв a and y represent the coefficient of linear and volume expansion 
respectively. Choose correct statement. 


= В | сс 


А 


(A) if ag = 0 and ол = у = 0 then on increasing the temp of the system level of liquid Н will 
increase 

(B) if ор = 0 ол = yı = O then increasing the temp of system buoyant force on B increase 

(C) if 3a, > y, then on decreasing the temp of the system the fraction of volume of B immersed 


will increase 
(D) if ол = О ор = ү: = 0 then on increasing the temp of the system buoyant force on A will 
increase 


A long thin wooden cylindrical shell of radius R carries uniform surface charge density p. It is 
rotating about its axis with angular velocity o. Which increases slowly with time t as о = kt where 
k is constant. Which of the following statement is/are correct 


[\ з 
(A) both the magnetic and the electric field are uniform and constant 

(B) the magnetic field is uniform but not constant and the electric field is constant but not uniform 
(C) the magnetic field is constant but not uniform electric field is uniform but not constant 

(D) total energy U stored in both types of field varies with time as U = a + bt? where and b are 


positive constant 


X 


A metal plate when exposed to light of wavelength X photoelectrons are ejected when a retarding 
electric field of intensity E is applied none of the photoelectrons can move away from the plate 
farther than a certain distance d. Which of the following correct expression for the threshold 
wavelength 2. 


hc hc 
A) à, = —— B)A,2A-—— 
(А) 2, eEd (B) >, eEd 
1 eEd) 
С) Ay = —— D) none of these 
(C) An Е Ға) (D) 


Space for rough work 
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6. In the circuit are shown two parallel plate capacitor of capacitance C and 2C consisting of plates 
of identical dimensions having separation between two plates 2d & d respectively has shown in 
figure. They are connected with an ideal battery of terminal voltage as shown in figure — 1. Now 
capacitor smaller in volume is completely inserted into the other capacitor larger in volume and 
kept in symmetric position and then connection polarities of the plates are reversed as shown in 


figure — II. Identify correct statements. 

ни —— шиль | id? 

BR 2d emo | 
EE || d 
= fa 
Figure - | 
Figure - Il 
(A) charge flows through battery is 10 CV and battery absorbed energy 
(B) charge flows through battery is 10 CV and battery delivers energy 
(C) charge flows through battery is 7 CV and battery absorbs energy 
(D) charge flows through battery is 7 CV and battery delivers energy 
7. Two mirrors Mi апа М make an angle ф with line AB. A point source S is kept at a distance г from 


the point of intersection of mirror along line AB. A small hemispherical annular mask is kept close 
to S so that no ray emanating from S directly reaches the screen kept at distance b from the 
source. Interference pattern of rays reflected from M: and Мг is observed on screen. Find the 
fringe width of this interference pattern X = wavelength of light being emitted by source. 


à (b+ 2rsin? ф) 8 à (b+ 2rcos29) 
2гѕіп2ф 2rsin2o 

(с) Х(6--гсовф) 5 à (b+ 2rcos29) 
2rsin2o rsin2o 


Space for rough work 
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10. 


Three capacitors of capacitance C, 2C and 3C and three R 
resistors R, 2R and 3R are connected with a battery and : =A 
switch S as shown in figure. When the switch is open | 
charge on capacitors are shown. Switch S is closed att | cv! ! 
= 0. Time constant for the circuit is с 
(А) ВС 
(Bum TES 
11 | | 
36RC 


121 
(D) none of these 


A small collar of mass m is given an initial velocity of magnitude Vo on the 
horizontal circular track fabricated from a slender rod. If co-efficient of friction 
is ик. Determine distance travelled by collar before comes to rest (Recognize 
that the friction force depends on the net normal force). 


Ї | | u2 422 | 
ТҮК” №2 + VE + r?g? a v М hg 
Hk rg Auk rg 
(C) 2t. Mo EV er gs (D) in Мвт? 
Ик rg 2uk rg 


Two parallel resistanceless rail are connected by an inductor of © 
inductance L at one end as shown in figure. A magnetic field exist 
in space which is Lr to plane of the rails. Now a conductor of 
length / апа m is placed transverse on rail and given an impulse J UE 
V 
Ө) 
® 


towards rightward direction. Select correct option 


Ө) 


2 
(A) velocity of conductor is half of initial velocity after displacement of conductor а = ЗЕ 
B?/?m 


A 


(B) velocity of conductor is half of initial velocity after displacement of the conductor d = 


(C) current flowing through the inductor at the instant where velocity is half of initial is | = la ат 


(О) current flowing through the inductor at the instant when velocity of the conductor is half of the 


2 
initial velocity is 1-34 
mL 


Space for rough work 
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SECTION - С 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. 


A uniform disk rotating about its vertical axis is placed on a horizontal floor divided in two halves. 
The co-efficient of friction are ил = 0.78 and рг = 0.67 between the disk and right and left halves 
respectively. Consider the line dividing two half as y-axis and point where centre of disk lies on 
origin of co-ordinate system. Acceleration of the centre of disk immediately after it is placed on 


floor is тег, g = 10 ms?, =, 


Figure shows VT diagram for helium gas in a cyclic Ул 
process. Then ratio of maximum and minimum pressure oy 1 


! 2 
is TV = constant 


V + 


ITV = cohstnat 


> > Т 
v T 2T 4T 


In a thin vertical U tube of very long arms is mı mass of mercury. Period of small amplitude 
oscillation of mercury is T1 = 2S. If in one arm m» = 100 g of water is poured the period of small 
oscillation becomes Т = 3S then mass m: = 16 K gm. Find K ... 


Figure show the snapshot of the transverse Q 
sinusoidal wave on a string at time t = O sec. 


Frequency of wave is Энг. Ті is the time аі — ————-—J3————— Áo FT | шин 
А 


which the line joining P and Q become horizontal 
for first time (after t = 0) if wave is travelling 
toward «ve x direction and Тг is the time at which 
the line P and Q becomes horizontal for first time 
(after t = 0) if wave is travelling in — ve x direction 
then 2 FindK... 

Т К 


Space for rough work 
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5: A block rest оп a long plank moving at 2 ms”. The co-efficient 
of friction between the block and plank is 0.1. The plank starts 
decelerating uniformly and stops in 0.5 s. Acceleration due to 


gravity is 10 ms?. The distance slid by block on plank is < m. 


Find K ... 
6. In the given electric field E =| (d+ x)i +E} | y 
N/C a hypothetical closed surface is taken 
as shown in figure. The total charge б 
enclosed within the closed surface is keo. Quem 
Then find the value of kia = 2 т, р = З т 
апас-2т) 
а 
X 
2 р 
7. In the given Y.D.S.E the distance between the slits = 1 cm and the distance between slits and 


screen is Di = 1 m. If the source of the light S is placed at distance below 5 mm below the line 
OO’ at distance D» = 50 cm from slits. Find distance of central maxima from O' (in cm)? 


Slits 


Screen 


Space for rough work 
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8. A gas of hydrogen like atoms can absorb radiation of 68 eV in first excited state. Consequently 
the gas emit radiations of only three different wavelengths. All the wavelengths are equal or 
smaller than that of the absorbed photon. The atomic number of gas atom is ... 


9. A conducting rod of mass m and length £ is suspended horizontal with help of two identical non- 
conducting springs each of stiffness K in presence of uniform horizontal magnetic field of 
induction B. The rod can slid between two fixed frictionless vertical conducting guides as shown 
in figure. The rod is pulled slightly downward and then released. Neglect resistance and 
inductance in circuit. Acceleration due to gravity is g. The time period of oscillation is T = К'.л. If m 
= 7В#°С and m = к. Find к”? 


И | 


от ОХО шс 
ан a 


Oo © oO © 


| | 
| 
C 


10. You have m = 1 kg of super cooled water at temperature — 10°C kept in a container and crushed 
at temp 0 = - 20°C kept in another container. How much ice you should add to the water so that 
whole water freezes S, = 4.2х10° J kg K^, S, =2.1х10° J Kg 'K '. Latent of heat of ice 


1 =336x10° J Ка” and meeting point of ice is Ө = 0°C. Heat capacity of the vessel and heat 
less to surrounding is negligible. 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. Select correct statement(s). 
(A) all N — N bond lengths are same in М» ion 


(B) all N — N bond lengths are not identical in NaH 
(C) in HNs terminal N — N bond length is shorter than the central N — N bond length 
(D) azide ion and hydrazoic acid have same number of electron. 


2. For the Br catalyzed aqueous reaction 
HNO, + С.Н. МН, + Н — — C,H.N; + 2Н,О 
proposed mechanism is 


(I) H* + HNO, == H;NO; (fast) 


(П) H,NO; + Br: —E—. ONBr + H,O (slow) 
(1) ONBr + Ci HNH; —S— НМ + H,O + Br. (fast) 
Which of the following statement(s) is/are correct? 


(A) order with respect to H* is 1 (B) order with respect to Br is 1 
(C) order with respect to CeHsNH? is 1 (D) order with respect to НМО: is 1 
3. The order of first ionization energies are given below. Find the incorrect order(s). 
(A) F>N>O>C>B> Be (B) C» Si » Ge» Pb» Sn 
(C) B» Al > Ga» In» TI (D) O»CI»Br»1»S 
4. In antifluorite structure 


(A) oxide ions have face centred cubic arrangement 
(B) cations are present in all the tetrahedral voids 


_ УЗа 
4 


(бый 


(О) cations are face centred and anions are present in all the tetrahedral voids 


Space for rough work 
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5. Identify the incorrect statement(s). 
(A) [мс] as well ав [Ni(CO)4] are paramagnetic 
(В) CFSE for |ТІ(Н2>О) is -0.4А6 
(С) Ag increasing order is | гс « Гсг(МНь), T" « [cr(CN), |” 
(D) in spectro chemical series, halide ions are arranged as | < Br < СГ < F 


6. On being treated with HCI, acetone gives 
(A) mesityl oxide (B) phorone 
(C) mesitylene (D) aldol 

7. Which of the following plot(s) is/are correct 
(A) (B) 


1s 


Radial distribution function —» 


Radius ———> 


со 
N 
Radial distribution function —» 


Radius —— 


(C) (D) 

\ | 2 

c 2 

© 2 

— = 

5 1s o 3p 

2 6 за 
E 

= tc 

3 "ос Radius ->- 

E 

© 

(am 


Radius ——> 
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8. CH, - CH, - CH, - NH, —*9 5 
The product(s) formed is/are 
(A) ee (B) CH, - CH, – CH, - OH 
OH 
(C) CH, -CH = CH, (D) CH, - CH, -C =N 
9. Which of the following statement(s) is/are correct for crossed cannizzaro reaction? 
CHO CHO 
он 
+ шинийн ний 
NOs 
МО» 
(А) (В) 


(A) ОН: attacks at the carbonyl С- atom of (А) 
(В) ОН: attacks at the carbonyl С- atom of (В) 


OH 


(C) the H'ion transfer takes place from ОМ 


OH 


(D) the H' ion transfer takes place from МО, 
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10. C,H,O(A)—22°F > yellow ppt. 
HCN, OH -B 
A 1) LDA „С 
2) EtBr 
Ph - CHO 
D 
NaOH 
CH5-CHO 
(A) Ais (B) B is optically active 
О 
(С) Cis Ph C CH» - CH; - CH3 (D) Dis Ph- CH= CH-C- Ph 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. CH3 
Reagent 
Н,С--СН-СН-СН, — — — —»- Alcohol 
Following are the possibilities of products on applying specific reagents: 


Reagent Possible product 
CH3 
1. | ВН; / Н,О,, NaOH 
СН, HO 
2. | PdCl,, H,O, O, | LAH | 
H3C—CH—CH-CHg 
OH 
3. | Hg(OAc),, Н,О/ NaBH, HsC—G-—CH,—CHg 
H3C 
ak 
5. dil. H2SO4 сан аа ж 
H3C 


How many of the above mentioned pairs are correct? 


Space for rough work 
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2. How many of the following reactions give aromatic species? 

0) + KH ——> 

(I) + 2K ----”- 

NaNH, 
(Ш) — > 
NaNH, 
(IV) — > 
NaNH, 
(V) ------>- 
NaNH, 

(МІ) — > 

3. The formation constant is x х 10° for the reaction of a tripositive metal ion with thiocyanate ion to 


form the mono complex. If the total metal concentration in the solution is 2.0 х 10? M, the total 
SCN concentration is 1.50 х 10? M, and the free SCN concentration is 1.0 x 10? M. Find the 


value of x. 

4. One of the most stable nuclei is Mn. Its nuclidic mass is 54.9244 и. Determine its average 
binding energy per nucleon in MeV if mass of proton and neutron are 1.00783 u and 1.00867 u 
respectively. 


Space for rough work 
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How many of the following chemical compound(s) appear black? 
MnO», SnS, СОзОл, Ni2Os, КгСггО?, CoS, anhydrous СО5О:, BizSs, HgS, Sb2S3 


Ка for the acid ionization of Fe?* to Fe(OH)?* and Ht is 5.26 x 107. What is the maximum pOH 
value which could be used so that at least 95% of the total Iron(Ill) in a dilute solution exists as 
Fes? 


How many of the following chemical reagents impart brick red colouration to the flame during 
flame test? Dolomite, bleaching powder, rock salt, nitrolim, lime-stone, carnallite, alum, gypsum. 


The number of P — O — P bonds in cyclic trimeric metaphosphoric acid are 


How many products are formed for the following synthesis? 


27 
НОН 
Kiliani - Fischer Synthesis 
H OH » 
H—+— OH 
Хон 
D-Arabinose 


How many of these show optical activity? 
Br Br 
Et сн; 
ж сеге ое Ша 
Ме H’ H H н H 
| | 


CH, - CH = C=C = CH-C,H,, CH, -CH = C = C = C = CH-C,H, , cis-cyclooctene, trans- 
cyclooctene, (2R, 35) 2, 3-dihydroxybutane-1 , 4-dioic acid. 


Space for rough work 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


2n 


2 
1. Let f(n) - У (К п) ("Ска where n > 2 then 
K=n+1 
3 — 
(A) f(n) =n? “С —2n (B) ШЫН — 182 Jose, 
| | 
(с) (Ce (D бв) = 22 50 
(24!) (25!) 

2. The probability that a zoo has exactly n tiger is P", n= 1. All sex distribution of n tiger in that zoo 
have the same probability then the probability that the zoo contain exactly K male tiger (where K 
21)is 

ipo гр ү 
A 1525) B = (| 
1-Р(1-Р 1-Р(1-Р 
K-1 
(C) (755) (D) none of these 
2-РД1-Р 

3. Which holds true if A is a square matrix of order n. 

(A) adj adj (adj А)-|А “92 A71 (B) adj adj (adj A) = |Al 9*3 A71 
(C) |А “ад adj (adja)| = |д| ' (D) |A- adj adj (adja) = |o"? ^ 

4. The equation of the straight line which meets the circle x? 4 y? — 2x — 4y — p? - 0 at points which 
are at a distance 'd' from a point A(1 + a, 2 + В) on the circle is 
(A) 2ax + 2Ву - 2 (a. 28) = 2(p* - 5)- d* (B) 2ax - 2py - 2(a - 28) = 2(p* - 5) - d 
(C) 2ax + 2By -2(a +28) - 2(p* « 5) « d (0) 2ox + 2By - 2(a + 28) =d? - 2(p* +5) 


Space for rough work 
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5. Let S & 5 be the foci of an ellipse b? (x-2)? +a? (y 1)" = a?b? whose eccentricity is e and P is 
a variable point on the ellipse then 
(A) locus of incentre of APSS' is hyperbola 
(B) locus of incentre of APSS' is ellipse 


(C) eccentricity of the locus of incentre of APSS' is 12, 
+ 
(D) eccentricity of the locus of incentre of APSS’ is (2° 
ех 
6. Let f be a function satisfying f, (х) = and g(x) =f, (x) 
ех «Je 
1996 r 
A) fo(x)+fo(1-x)=1 B ---- |=1996 
(A) to (x) +f (1-x) © У 45557) 
2n-1 r 
(C) У 2f E - (2n- 1) (D) all of the above 
r=1 
7. Two tangents on a parabola are x -y-1=0&x+y+11=0. If S(1, 3) is focus of the parabola 


where P & Q are end points of focal chord then 
(A) equation of tangent at vertex Зу – 2х + 1-0 
(B) equation of directrix Зу — 2x + 8 = 0 


(C) latus rectum is ЕА 


ЛЗ 
бу К 2413 
SP SQ 15 
8. If a, b, c, d are in GP where a, b, c, d are positive number then 
(А) a-b»d-c 


(B) ab + cd > 2(ac + bd + bc) 
(C) 2(c "d" каты | > 2(b "a" «alc! -a id^ ) 


1 2 
D) —+—>— 
ан с 


Space for rough work 
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n x-n 
; а а ; 
lim x; |>| |1-— is equal to 
X70 "X X 


n! a'e? 
Nees (в) — 
n! але? 
(C) ~z (D) 
a'e n! 


Suppose we uniformly and randomly select a permutation from the 20! Permutation of 1, 2, 3 .... 
20. What is the probability that 2 appears at an earlier position than any other even number in the 
selected permutation. 


1 1 
A) — B) — 
(A) 5 (В) 46 
9! 
(С) 201 (D) none of these 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


A quadrilateral ABCD in which side AB, BC, CD, DA are in GP such that circle can be inscribed in 


it and another circle is circumscribed about it, then angle A is equal to NT where n & q are 
q 


coprime then (n + а) equal to 


Set 5 = (|у| = |x..|xX|- r =0=|y|-r/reN,1<r<n} then total number of triangles formed by the 
lines in the given sets is K(2n) then K is ... 

In AABC, AADB, AADC median AD, AE, AF respectively is drawn and BC is equal to 4, then the 
value of AE? + AF? — 2AD? is 

The volume of the reel — shaped solid formed by the revolution about the y-axis of the part of the 


parabola y? = 2x cut off by the latus rectum is P then value of 20р is 
T 


Space for rough work 
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If a - 1 » b and A, B, C are variable angles such that 
[e -1)+b(2-b)tanA +atanB + [e +1)+b(b-2)tanC = За then value of > tan? A is 


Let PQRSTU is a hexagon such that РО = QR = RS = З and ST = TU = UP = 6. If the vertices P, 


Q, R, S, T, U are concyclic, then the radius of the circle passing through them is Va , then 3 і5 


" j сов(п--1)х-совпх 
0 со5х-1 


IE = 5 then value of n is 


Assuming x — y + 2z = 0 to be the horizontal plane then equation of line of greatest slope through 
the point (2, 2, 1) in the plane 2x + y — 6z = 0 is L having cosine ratio a : b : c then value of 


GE 
LE Ius 
с 


Number of real value of x satisfy this equation e?* + ех (3-5cosx)+1=0 


45 DON 22 T 222 
If Зэн! {re tia nac [sss is equal =e then x equal to 
X 


"m bi-- aio? + cio bio? + сї+ aio 


Space for rough work 
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JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - Ill 


(Paper-1) 

Q. No. PHYSICS CHEMISTRY MATHEMATICS 
1. BCD ABCD с 
2. А АВО р 
3. CD AC BD 
4. BD ABC AD 
5. [e A BC 
6. D AB AC 
7. А ABCD BCD 
8. C ABC ACD 
9. D AC B 
10. AC BCD B 
1. 7 3 3 
2. 8 4 8 
3. 5 3 2 
4. 2 9 2 
5. 6 6 3 
6. 6 9 7 
7. 2 5 2 
8. 6 3 6 
9. 4 2 1 
10. 7 5 4 
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Physics PART -I 


SECTION - A 


1. BCD 


Thermal resistance of each section R= т 
B С 


В 2Н/3 С 


Heat current through 
Px2R Рх3х2 ЗР 


ABCD & AFED = 
ЛЕТ dO 5 
2 
8R/3 
A D 
2R 
8R/3 
4R/3 
A 2R D 
дор- == 
5 


Temperature drop across AO = = хН-Т,-17 


2Pé 


Цин 


о 
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2. A 


3 
Time for B to move from B to centre of tunnel is Г = Т = 2л Lc о- EM 
4 \GM Vg 


Time to move from A to given point is 


3R/4 ET 


ouf A Фэн 9R? 
sin = COS - sin 1- 5 
А 4А 16А 


A=2R 
4 
Hence 


| 2 2 
Veg AH ee 


3 3 [GM 
---Но- 
4 ^ 4V R 


3. CD 
Since fractional volume 
Vn Рьоау 


Voay P liquid 
Ин PB Psi- (1+7,4 T) 

Voooy Per (1 + увАТ) Ра 
1 АТ 

x, =x, КЕША 
1-урАТ 

with fall in temperature 

X, > X; for yg = Зав > y, 


4. BD 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


4 
AITS-CRT-III-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


5 C 
RES 
А А 
jjs se 
А А 
й A he 
6 D 
4С 
| 
n —— NES 126 
2 C | 
2С 
[S 
Initial 
Qi, = 3 CV 
| | 
|! 
Final 
Q, = 10 CV 
7 A 
Ш rsing 
rsing 
ё 2. 
: (GRON. в 
ШЕ; 
| rsing 
A=r 4, ; 
SB =b i 27908 


5,9 ө, 
d = 5,5, = 2{2rsing.cos¢} = 2r sin 2¢ 
D = distance between source and screen 
= b«2rsin? ф 
Непсе 


screen 


(5-2гвіп”)4 


Fringe width = 
“em 2rsin(2¢) 
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8. C 
т-НС 
It do not depends on charge on capacitor 
_ 6R 6C 36НС 
11 11 121 
9 D 


je az 


Replacing z= Hgsec0 
Іп(вес0 +tan@) = Eik ds 


-2 
п|5өс6 sec’ 0 EE =a 8 


ТЕ ге = А20 | IB. 


Hg H 


0 
4 2,2 2 
+ Rig? +V | ЖЕЛІС. 

Rg R 9 


2 


10. АС 


BiV= pa 
dt 


Вгах = Lal 
Bex = LI 

_ Bex 
TES 


І 
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SECTION – C 


Let we consider a ring of radius r and thickness dr. 
o = mass per unit area. 

Mass of shaded part c (rd8)ar 

Friction ш, (crd6)ar 

Net horizontal force along x-axis is 0 

| ot, = Г(шотабаға)сов0 


- ucg| rdr T cos0d80 


-л/2 
- 2шоа гаг = 2409.2 (right half) (-ve у) 
Left part 

R 
Б, = 212095 (+ve y) 


.78 — 0.67).M 
Бос 1 ва : 20 g.H 


zH 
ОЛО „_ 7. ш 
22 20 
2. 8 
VA 
гу! А 
V+ a" C 
B | 
» » Т 
VY T 2T ат 
AB — TV = constant = К, 
PV? =K; x nR 


AC > TV’ = constant = Кг 
Р at A and maximum C 
Рв = АР, апа Po = 2Рв 


Непсе CEU 
Pe 
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Initial 
Let A = cross section area 
Net force after x displacement 
-2АхХрн,9 = та 

2 2Арн,-9 


0.) = ————— 


water 


“=> mercury 


Final 
Net force after displacement will be 


--2Ахр,у-0 = (т + т, )а 


2 = 2Apy,.g 

: m, +m, 
e |т+т Т) 
0 m, Т, 
m =80 m 


4. 2 
In case of +ve direction proceeding of wave. 


<- — 
T T © * 
xO P Q 


In this case PQ will be horizontal if P and Q have same position propagating in opposite direction 

it will be in left half at position x. 

Fore’ Lao Ж 
12 4 о A 

Fora La Lal T X 
12 4 A 


e 
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Equating these two 


22.28 

42 
Hence f, = id 
24 


In case of propagating — ve x direction. 


For PQ to be horizontal it will be positon i.e. right half. 


1 al xX T 1 al X T 
sin = — COS 
о А) 12 о А) 12 


for P for Q 
A T 
X 2 — hence t, = — 
19 ? 24 
Asi 
Т, 
5 6 
1s 2ms' 
-1 
> 2 05 


Retardation of plank = 4 те? and retardation of block = 1.0 ms? 
Hence relative acceleration of block w.r.t. plank = 3 ms 
Skidding distance up to this time 


Plank is in rest now and block has velocity = 2-1х 5 - Sms” 
2 
Skidding distance = “— 9 т 
2.a 8 


Total skidding distance = =m -15m 


6. 6 
E=(d+x)i+ Eji 
Net flux due to E, 2 0 


Flux through left most surface is — ve and acceleration 
Flux through inclined surface 
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Га + ( cos0)cd/.sin0 = асвіп6./-- 


c.a.b 
2 
a.b.c 


Net = —— =6 
2 


= ас.а + 


2 
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c.l? віп0.со50 


Path difference before slits = path difference after slits. 


6 


4 

e.m.f of rod at any instant 

e; = Bev 

6 = Btvc ja 22 = Вука 
dt 


Hence net force 
2Kx — В°@?са = ma 


2kx m+B°0?c 


a= Т-2л 


(В°Ёс + т) 2K 


7 
Heat lost = heat gained 


MS; (6) —6,) = M,L- m,s, (6, - 9. ) « 
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Chemistry PART - Il 
SECTION – A 
1. ABCD 
18 
м--МЕ-М IN—NÉCN 
Azide ion Hydrazoic acid 
2. ABD 


rate law equation is 
rate = К| H* |[HNO;] Br | 


3. AC 
Correct order is 
Е>М>О>С>Ве>В 
B>Tl>Ga>Al>In 


4. ABC 
Facts 
5. A 


[МС] = tetrahedral, sp? hybridized so there are two odd e's in іа orbitals 
[Ni(CO),] = tetrahedral with sp? hybridization, no electrons unpaired 


6 AB 
O H3C 
2 5 = "R CH—U— cH + H,O 
--- —CH—C— 
Ha” CH, Tí 2 5 
3 mesilyl oxide 
О 
Й 
HC^ “сн; , HCI 
- HO 
нас П „СНз 
C—CH—C—CH-C 
7 \ 
H3C СН, 
рпогопе 
7. АВСО 
Facts 
8 ABC 
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N,O, 
H4C—CH;-CH;-NH, жь Ha40—CHs5-CH5-N;* 


| 


H30C—CH;-CH, + № (4) 


OH 
H34C—CH5-CH5-OH Coss at sens H3C—CH=CH, 
OH 
9 AC 
O=C—H 
In МО; the carbonyl carbon is тоге е deficient hence OH attacks over it. 
10 BCD 
O 
| l, NaOH 
S= Rg Ёё COONa' + CHi 
yellow ppt. 
(A) 
2 ОН 
HCN, OH РН-С-СН; 
CN 
б (8) 
1 ically active 
C—CH (-Р N Lit optica 
3 (i - P2 N Li о o 
РН-С-ОНЫ- 5 ph C- CH; = CH=CH 
Ph - CHO (0) 
>- i 
NaOH Ph- C- CH = CH- Ph 
(D) 
SECTION - C 
1. 3 


Oxymercuration — demercuration doesn't allow rearrangement. 


2. 4 
(1), (1), (11) & (V) give aromatic species. 
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3. 3 
M3* + SCNT <> MSCN?* 


[MSCN”*] = (1 5x10 MJ- (1 0x1075 м) -1.49х10:3М 


So, free [M?'] = (2.01073 MJ- (1 49x10? м) 
20.51 x 10°M 


MSCN?* -3 
K __[MSON*] — — 149303? np з ~3.0x10° 


АЕ | (0.51х10)»(1.0х10) 


4. 9 
Mass of 25 protons = 25(1.00783 и) = 25.19575 u 
And mass of 30 neutrons = 30(1.00867 u) = 30.2601 
-. Total mass = 55.45585 и 
Given mass = 54.9244 u 


Mass defect = 55.45585 и — 54.9244 u = 0.53145 u 


-. binding energy = 0.53145 ux (931.5 MeV / и) = 495.045675 MeV 


. BE 495.045675 
" Nucleon 55 nucleons 


9 MeV 


5. 6 
МпоО:, СозО:, Ni2Os, CoS, HgS, BiS; (blackish brown) 


6 9 
Бөз «2H,0—— Fe(OH)” + HO* 
| Fe(OH)** |Ін07 0.05 | НО” | 
EC [Ее] ^. 0.95 
0.05 x| HO" | 
0.95 
7 [О | =10°, pH =5,рОН =9 


or 5.26 x107 = 


7: 5 
All Са containing compounds impart brick red colouration to the flame . Except carnallite, alum & 
rock salt all other are Ca containing compounds. 


8. 3 
(HPO3) Ox, 0H 
ж `o 
HO. [он 
o^ "o^ No 
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9, 2 
Two stereoisomers аге formed. 


10. 5 
Br Br 
Et CH3 
2 Н Н Н 
| | 


CH,CH = С = C = C = CHC,H, , trans-cyclooctene are chiral. 


FII] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


14 
AITS-CRT-III-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


Mathematics PART - Ill 
SECTION – A 
1. C 
2n 2(n 2 
2 (Қат) ( C.) 


Replace k -n > k 


(пол) У e 


d т ^ E 
"es 


ТЛ 


=) 7 


Probability having exactly К male tigers 


-p^^g, B a (п>) 


oo 1 k 1 n-k 
So required probability = 9 Р" "С, B (2) 
n=k 


2]\2 
_ кра 
| 2-P\2-P 
з вр 
adj (adjA) = |А| ^ A 
ladi (adjA)| = |д 7 
во adj(adi(adjA)) = |A|"- ^^? (adja) 
ladj adj (adj A)| = JA/^- 
-|Af"" 
4 AD 
2 2 2 
(x-1)" +(y-2)° =P°+5 
Shifted to (1, 2) 


Leta? = Р? + 5 
Equation of line MN is Ву + ох = К 
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= тОА = 2 
Q 
жасан" 
а 
А (о, В) 
а О 
М B N 


(BM)? = (Om)? -(oB* 


(АМ)? = (АВ)? + (BM)? 


2 2 
= Ф = get +a? k 
d d2 


= d? = 2a? + 2k 


5. ВС 
Shift to (2, 1) 


P(acos Ө, bsin0) 


Е 


In APSS' 
SS’ = 2ae, SP = a- aecos0, S'P- a aecos0 
ebsin@ 


e+1 
So locus of incentres 


y2 y2 B 


+ 
а2е? | Бе | 
е-1 


h-aecos0& К = 


And its eccentricity = е, 
e +1 
6. АС 
е” ve 
f(x)+f(1-x) = + = 1 
(9e füt nx) е*+/е е-е 


So f(x) + fa(1—x) = 1 
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ХЭД) - ЭЕ 42-44 
-48-355 
- an -1 21 


= 2n-1 


Rr ү 1 1996 2 1995 998 999 
ГЭ ЭХ E 1) EJ i О ЕЗ 
- 998 

7. | BCD 


Use the property, foot of perpendicular from focus to tangent lies on the tangent at vertex. Using 
this we get equation of tangent at vertex is бу – 4х + 1 = 0 


8. ACD 
a+c 
2 
Similary b + d > 2c 
а-р-с-4»20-2с 
at+d>b+c 
and GM 2 HM 
2ac 
a+c 
ab +bc > 2ac 
GM > HM 


2р-а-с»20 


р» 


Divide by abc, we get 

ab +cd > 2(ac +bd-bc) 

Divide by abcd 

2 (ota «ab^ ) 52 (ba parent = ad) 


9. B 

ау 
| x! a" x 
lim т. Е 
хэ» nl(x - n)! (x) 4-2 

х 
: | (0/1 ! ї 2 “| 
іт 8 í 3 Х x x 
xo n! Х (1-2) 
х 

. a" e?x1 ale 
lim x 
хэо n! 1! n! 
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10. B 
Numbers of permutation with 2 in first position = 19! 
For second position = 10 х 18! 

191-10x18H-10x9x17H-...1059! - 


20! 


Similarly = 0.1 


SECTION - C 


а? + d? - (BD) 


COSA = 
2ad 


BD? = a? + d? - 2adcos A 

and in ABCD 

b? +c? - (BD)? 
2bc 

(BD) =b? +c? - 2bccosC 


(BD) =b? +c? +2bccosA 


cosC = 


Compare we get cosA = ad=be 
аа +bc 
8 222 
_ ааг? -arar Qm 
a? (r? +1?) 2 


2. 8 
For n= 1 = we get 16 triangle 
For n = 2 = we get 32 triangle 
So for n total number of triangle is 16n 


3. 2 
In AAEF 
A 
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АЕ? + АЕ? = 2(AD? + ED?) 
=> АЕ? + АЕ? – 2А0? = 2 


4. 2 
Required volume = 2(volume generate by the revolution about y-axis of the area ALC) 
2 A 
L |да 
SC 
2a 
= 2| nx?dy 
0 
2а 4 
у 
= 2n | —— dy 
J 16a? 
3 
- = and a= 
227 
10 
20 л 
so —.— = 
x 10 
5 3 


vi = Ja? - (b -1)* i+ aj+ Ja? +(b-1) k 
v2 = tanAi + tanBj+tanCk 
Let vive = За 
Уу tan? A = 3sec?0 
so min Y'tan? A =3 


3(0-- 9) = 360? 
04-6 = 120° 
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| pn? 
c0s120 9D ЕВ” 
2(18) 
2 921 
сов(04) =cos(120) - SS 
r 
>r? =21 
r= 4/21 
7. 2 
н asin| n+ $ xsinx 
[= ах 
2 | 1-cos x 
lo = ln- = ln-2 ~ lo 
А lo > 10 T > ln Tt 
во П" п n-2 
2 
8 6 
(-3:2 У-2 2-1 
а b с 
b c 
2a+b-6c=0 &|1 -1 21-0 
2 1 -6 


We geta:b:c=33:30: 16 
so 22,5 33,15 _¢ 
c c 8 8 


9. 1 

ех +e * +3 – 5соѕх = 0 
ех+е * -5cosx-3 
So only one solution x = 0 


10. 4 
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Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 05) contains 5 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (06 to 13) contains 8 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 2 mark for wrong 
answer. 


Section-C (01 to 05) contains 5 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9. Each question carries +3 marks for correct answer. There is no negative 
marking. 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314) Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Two trains A and B are moving on same track in opposite direction with velocity 25 m/s and 
15m/s respectively. When separation between them becomes 225 m, drivers of both the trains 
apply brakes producing uniform retardation in train A while retardation of train B increases linearly 
with time at the rate of 0.3 m/s?. The minimum retardation of train A to avoid collision will be 

(A) 2 m/s? (B) 2.5 m/s? 

(C) 2.25 m/s? (D) 2.75 m/s? 


Two blocks M; and М» rest upon each other on an inclined plane. М, 


=0.2 
Coefficient of friction between surfaces are shown. If the angle 0 is ds Eo М. 
slowly increased, then (M; < M) 


(A) block A slips first ш-0.5 

(В) block В slips first 

(C) both slip simultaneously 7,9 
(D) both remain at rest 


An artificial satellite of mass m is moving in a circular orbit at a height equal to the radius R of the 
earth. Suddenly due to internal explosion the satellite breaks into two parts of equal masses. One 
part of the satellite stops just after the explosion. The increase in the mechanical energy of the 
system (satellite + earth) due to explosion will be 

(Given: acceleration due to gravity on the surface of earth is g) 


(A) mgR (p 0" 
тан 8тан 
(c) 79 ЫШ. 


Space for rough work 
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The equation of a particle executing SHM is given by x= 509) cm, where f is in second. 


The distance travelled by the particle in the first 8.5 s is 


(A) (2+ 5 cm (B) т-3| ст 
3 3 
(C) (24- cm (D) СЭ ст 


n identical charged particles are placed on the vertices of a regular polygon of n sides of side 
length a. One of the charge particle is released from polygon. When this particle reaches a far of 
distance, another particle adjacent to the first particle is released. The difference of kinetic 
energies of both the particles at infinity is k. Magnitude of charge is 


(А) ,/4ne,ak ys 


4né a 


(D) Jka 


(C) 


о | > 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


A blocks P of mass 4 kg is placed on horizontal rough surface Р 
with coefficient of friction u = 0.6. And two blocks R апа Оо! 
masses 2 kg and 4 kg connected with the help of massless 
strings A and B respectively, passing over frictionless pulleys 
as shown, then (g= 10m/s?) 4kg 
(A) acceleration of block P is zero. Q 
(B) tension in string A is 20 N. 

(С) tension in string Bis 40 М. 
(D) 


D) surface contact force on block Pis 20-/5 5 М. 


ы 
ё 
e 


S 


Е 
= 
ll 
о 
о 
КАСКАК 


№ 
A 
о 


D 


A body moving towards a finite body at rest collides with it. It is possible that 

(A) both the bodies come to rest 

(B) both the bodies move after collision 

(C) the moving body comes to rest and the stationary body starts moving 

(D) the stationary body remains stationary; the moving body changes its velocity 


Space for rough work 
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An object is floating in a liquid, kept in a container. The container is placed in a lift. Choose the 
correct option(s) 

(A) Buoyant force increases as lift accelerates up 

(B) Buoyant force decreases as lift accelerates up 

(C) Buoyant force remains constant as lift accelerates 

(D) The fraction of solid submerged into liquid does not change 


A standing wave of time period T is set up in a string clamped between two rigid supports. At t= 0 
antinode is at its maximum displacement 2A. 

(A) The energy of a node is equal to energy of an antinode for the first time at t= 7/8. 

В) The energy of node and antinode becomes equal after every 7/2 second. 


(B) 

. ; T: 
(C) The displacement of the particle of antinode at t = 8 і5 У2А А 
(0) 


D) The displacement of the particle of node is zero. 


Charges Q, апа О, lie inside and outside respectively of a closed Gaussian surface S. Let E be 
the field at any point on Sand ф be the flux of E over 5: 

(A) If О changes, both E and $ will change 

(B) If Q, changes E will change 

(C) If О, 20 and Q, zOthen E zObut ф= 0 

(D) If О, #0 and Q, =Othen E=Obut $20 


Two circular coils of radii 5 cm and 10 cm carry equal currents of 2A. The coils have 50 and 100 
turns respectively and are placed in such a way that their planes as well as their centres 
coincide. Magnitude of magnetic field at the common centre of coils is 

(A) 8x x 10 ^ T if current in the coil are in same sense 

(В) 4x x 10 ^ T if current in the coil are in opposite sense 

(C) zero if currents in the coils are in opposite sense 

(D) 8x x 107 T if current in the coil are in opposite sense 


Space for rough work 
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Two capacitors of capacitance C, and C, are charged to a potential |+) + -| 

- + 
difference of V, and V, respectively and are connected to an inductor ү, [t = | C t Е 
of inductance L as shown in the figure. Initially key kis open. Now key C; 2 
kis closed and current in the circuit starts increasing. When current іп Ке 
the circuit is maximum | дуй 


(A) Charge on both the capacitors is same 

(B) Induced emf in the inductor is zero 

(C) Potential difference across both the capacitors is same 

(D) Electrostatic potential energy stored in both the capacitors is same 


When photons of energy 4.25 eV strike the surface of a metal A, the ejected photoelectrons have 
maximum kinetic energy T4 eV and de Broglie wavelength A,. The maximum kinetic energy of 
photoelectrons liberated from another metal B by photons of energy 4.70 eV is Tp = (T4-1.50)eV. 

If the de Broglie wavelength of these photoelectrons is Ag = 2A, , then 


(A) The work function of A is 1.25 eV (B) the work function of Bis 4.20 eV 
(C) T4 2 3.00 eV (D) Ta 2 1.5 еу 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


A rigid ring is made to roll along the ceiling of a room, where exists 


a uniform horizontal magnetic field of induction B perpendicular to % © 
the plane of the ring. The velocity of the centre of the ring is 
constant and its modulus is у. A charge particle P of mass m is 2 © 
fixed on the ring. The charge q on the particle is Ж that 

By 9 Е) 
there is no force of interaction between the ring and the particle, 
then find the value of k ? ® ө 9 9 e Q 


Space for rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-IV-(Paper-1)-PCM-JEE(Advanced)/17 


Figure shows a charge array known as an “electric quadrupole”. For a point on the axis of the 


1 
quadruple, the dependence of potential on r |> >> r) is—. Find n? 
r 


a 
a a 
>< t ------------------------------------------------- e 
e өө e P 
+4 -4—4 +@ 
є r » 


A non conducting ring having uniform charge distribution q is 


having a small cut of length b(b << R) is released from rest with 
its plane parallel to the field as shown in the figure. If the maximum 


| C qEb 
angular velocity of the ring is 4 5, then find the value of C ? 
22mR 


Two wires are made of the same material and have the same volume. However, wire 1 has 
cross-sectional area A and wire-2 has cross-sectional area 3A. If the length of wire 1 increases 
by Ax on applying force 1 newton, how much force (in Newton) is needed to stretch wire 2 by the 
same amount? 


Two pendulums of lengths 1.44 and 1 metre length start swinging together. After how many 
oscillation of first pendulum they will again start swing together? 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. Which of the following compound has lowest potential energy? 


“ДТ 2. 
(C) j (D) М 2 
2. The following two compound are: 


P 


(1) (1) 


(A) Identical (B) conformational isomers 
(C) geometrical isomers (D) structural isomers 
3. If mercuric iodide is added to an aqueous solution of KI, the: 
(A) freezing point is raised (B) freezing point is lowered 
(C) boiling point does not change (D) freezing point does not change 


Space for rough work 
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4. Which of the following is weaker base? 

(A) N (SiH,), (B) N(CH,), 

(C) NH (CH, ), (D) All are equally basic 
5. Choose the correct method for each: 


(A) Ni: electrolysis, Си: van Arkel process, Zn: zone refinining, Ga: zone refining 
(В) Ni: mond's process, Cu :electrolysis, 77: van Arkel process, Ga: zone refining 
(C) Ni: electrolysis, Cu: zone refining, Zr: van Arkel process, Ga: electrolysis 

(D) Ni: electrolysis, Cu: zone refining, Zr: van Arkel process, Ga: mond's process 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. Which of the following compound have larger C—O bond length than C —O bond length of 
О 
| 
H3C—C—CH35 
(A) О (В) О 


(С) О (О) | 


Q 


Space for rough work 
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7. Which of the following compounds are soluble in NaHCO, ? 
(A) Picric acid (B) 5О5Н 
(C) OH (D) COOH 
МО, МО, 
8. Which of the following statement/statements is/are correct? 


(А) inthe NaCl structures, each Ма” ion is surrounded by 6CT ions as nearest neighbours 


and twelve Ха” ions as next nearest neighbours. 

(B) the co-ordination number of cation generally increases as the radius ratio increases 

(C) packing efficiencies higher than 0.74 are possible only with cation and anion of different 
sizes 

(D) during a crystal defect electrical neutrality should be maintained. 


9. Which of the following has/have a dipole moment: 
(A) 2,2, 3,3 — tetramethylbutane (B) Trans-2-pentene 
(C) cis-1, 2-dichloroethene (D) trans-1, 2-dichloroethene 


Space for rough work 
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10. An optically active alcohol А(С,Н,,О) on oxidation gives В. А on acidic heating gives 
C (C,H,,) as major product. С on ozonolysis produces D (C,H,O) and 


oe ers . Don reduction with LiAlH, ave 9-9 
О 


Identify correct answer: 


(A) CH, (B) СНз 
А 15 Epon Bis COOH 
H H 


(o ME Су | (D [= 
C is D is О 


11. A mixture of three proteins, (A) (pepsin), (В) (haemoglobin) апа (С) (Lysozyme) was separated by 
electrophoresis method at pH=7. The pH at isoelectric point (рі) of the proteins are pl of 


(A), (B) and (C) which are following statement/statements is/are correct? 


12. Which of the following order for basic strength is/are correct? 


(A) Nw SN (B) О 
> С 1 | 2 on ГҮ” 
N N N " 
H H 


(C) (D) 
о-оо“ oC 
NH N N N == 
Н H H 
13. Which of the following has face centered Bravais lattice? 
(A) Hexagonal (B) Monoclinic 
(C) cubic (D) orthorhombic 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


If four atoms of same radius are placed at the alternate corner of a cube touching each other, 


than the length of body diagonal of the cube is equal to VxxR, where R is the radius of atom. 
Find the value of x? 


The cost of electricity required to deposit 1 g Mg is Rs. 5.00. The cost of 30 g of Al to be 


deposited is Rs. X. Find the value of ET ? 


A certain buffer solution contains equal concentration of X and HX. The K, for X is 
1079. Find the pH of this buffer solution? 


Co forms dinuclear complex with a sigma bond within two Co atoms. Consider that metal 
carbonyls follows EAN rule. The complex can be written as CO, (CO) . Find the value of x ? 


x 


Diethyl 2B , B —dimethylglutaric acid (ester) is condensed with diethyl oxalate in presence of 
sodium ethoxide and ethanol to form a major product (Р) , which on acidic hydrolysis followed by 


heating gives another product (Q). Calculate total number of C=O bonds in (P) and (Q) 
compounds? 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 
This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A) 
(B), (C) and (D), out of which only ONE is correct 
1. 


Suppose f and g are functions having second derivatives f" and g" everywhere, if f(x) g(x) = 1 for 
f" " 
all x and f ' (х) and g' are never zero, then (5); 9 


- equals 
f'(x) g'(x) 
(A) f' (x) (B) 21 (x) 
f(x) f(x) 
2g) m) - 2£ 09 
g(x) f(x) 
2. 


Let a real valued differentiable function f(x) be strictly monotonic on [a, b], then 
b 


я әу == Јох еа 
e сор - к(а) Jax = (Б-г (х))ах 


f(a) 
b 


f(b) 
с) | од-4) dx = | x(5- £^ (x)J ax 
a f(a) 

(D) None of these 


Space for rough work 
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1 
Let A be the point of intersection of the curve у =log, 6 4) + log, V9x* —6x +1 and the 
3 
circle x? + у? = 17. B is also a point on the curve but lies inside the given circle such that its 
abscissa is an integer, then max {AB} is 


(A) 2 units (B) 3 units 
(C) 4 units (D) none of these 
: San e а, x 
If S, denotes the sum of first n terms of an AP and a, = ——~—, then Lt y= is equal to 
2n Yn noe 1р П 
(А) 2 (В) 4 
(С) 6 (0) 8 
The possible value of a for which е2 — (a — 2) e* + a < 0 holds for at least one positive x is 
(A) 2 (B) 3 
(С) 4 (D) 7 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


The values of x for which x? — 4x > cot” x holds true belong to 
(A) (-, -1) (В) (5, >) 
(С) (-1, 5] (D) none of these 


For a given parabola у? = 4ax, two variable chords PQ and RS at right angles are drawn through 
the fixed point A(x;, yı) inside the parabola, making variable angles Ө and о with x-axis. If ri, ro, 


1 1 
f, r, are distances of P, Q, Rand S from A, then the value of — + —— 
nr, ғұғ, 
(А) independent of Ө (B) independent of a 


(C) depends upon both 0 and о (D) is a constant 


Space for rough work 
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From (1, 2), tangents are drawn to the curve y? — 2x? — 4y + 8 = 0. Then 
sum of x—coordinates of points of contact is zero 


If 


ју (хИх 


-е ax (а +b) also Kx) = 0 for any хе (a, b) ) and g(x x) = [ Р(х), then 
0 


Ш x)dx when aand bare positive 
(A) cannot be positive (B) cannot be negative 
(C) cannot be equal to zero (D) nothing can be said 


If a, B, y e R, then the determinant 
(е! +е ©)? (е E gs 4 
А= е? e P)? (е? eB)? A4 is 
(e^ pe y? (e? aen 4 
(A) equal to 0 (B) equal to е) 
(C) independent of o, В and y (D) dependent of о, B and 


Space for rough work 
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11. If AB = A and BA - B, where A and B are square matrices, then 
(A) А?-А (В) A? =B 
(С) В? = B (D) B? = A 
12. If a complex number satisfies the equation |z| – logə(z + 2) = 0 (Re z > 0), then 
(A) z= -Z (В) |z| = 2 
(С) arg(z) = 5 (D) arg(z) = 0 
13. If the equation x? + 2x” + x + k = 0 has three real roots in which two roots are equal, then value of 
k is/are 
(A) 0 (в) k ==" 
4 
(C) k= ыг (D) none of these 
27 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


"WES 
1 y T eee 


1- y? 10 


1. Find number of positive integral solution of equation tan х +cos” 


2. Tangent are drawn from any point on the hyperbola x^ /9 — y^ /4 =1 to the circle 


x? + у2 = 9 If the locus of the mid-point of the chord of contact is а 


2 
a(x? + y?) = bx? -cy?, then the value of 


a? «p? + c? — 7870 is equal to................ 


Space for rough work 
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122 
If A=|2 1 2 | and A? - 4A – 51 = О where | and О are the unit matrix and the null matrix of 
24-2: ol 
-3 2 2 
order 3 respectively. If 15А =А|2 -3 2| then the find the value of à. 
2 2 -3 


The plane 2х-2у--2-3 is rotated about the line where it cuts the xy plane by an acute angle 
a . If the new position of plane contains the point (3, 1, 1) then 9cos@ equal to ....... 


If 0 < a, В < 2л, then the number of ordered pairs (а, В) satisfying sin*(a + В) — 2 sina sin(a + В) + 
sina + cos?p = 0 is 


Space for rough work 
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JEE(Advanced)-2017 


(PAPER-1) 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - IV 


Q. No. PHYSICS 


CHEMISTRY 


MATHEMATICS 


1. B 


A 


B 


2. A 


с 


В 


3. с 


9. ACD 


10. ABC 
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Physics PART - | 
SECTION – А 
1 0-(25) -2ax........... (1) 
=з, йр 


у=15-— 56 (2) whenv =0 — t =10sec 


"uns 1422 а 
0 20 0 


0 

225- x-15(10)- 2. 0000) 
20 3 

225-х-150-50...... (3) 

Solving (1) апа (3) 

а-2.5т/%: 


: М 0 
2. M g sin 0 > 18059 


1 
M, will slip if tan 0 > 5 


М,е 0" 1 
Missing ERAT... Lar ан 
5 2 
TRAE І 
М, will slip if tan@'> 2M, 
2---- 
5 М, 
So Mi will slip first 
3. Using momentum conservation 
m [0M ту, 
2R 2 
v'- 2GM 
R 
AU = 1 m 2GM 1 " GM 
22 R 2 2R 
Aga ЛЕ 
4 
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3 см 


42 


Time period = 4sec 
Distance travelled іп 8sec = 24cm 


Distance travelled іп 8.5sec = 24 + 3 2 (n : |в 
ар 
poe 
4лё, a 


40N 

-— —| 4kg ЇБ--»20М 
>- 
f 


f =20N (< 24N) 
So block will not move 


Contact force = (20) -(40) -2045 N 
Option (a) and (d) violate law of conservation of momentum. 


Buoyancy force when lift accelerates upwards =V, (g +а) p 
V,'p(g*a)-Vog -Voa 

V.'pg -V,.'pa-Vog -Уса 

V.'pg *V,'pa-V,pg -Ура (Using equation (1)) 

V, (в+а)=У,(а+в) 

ЛЕЛ 


Flux depends upon charges inside Gaussian surface and field оп all charges. 


I I 
For same sense field B — Niho + BE 82 x10^T 
28, 26, 
Ми, Nout 
For opposite sense field B' = Шо Жа _() 
2R 2R, 
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di 
When current is maximum ET =0> V =-V, 
t 


And EL, 
dt 


SECTION - C 


T 6 
T. 3 
So after 5 oscillation of first they will swing in phase 
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Chemistry PART - II 
SECTION – A 
1. In option (a) all methyl groups are equatorial 
2. (1) is trans and (II) is cis form 
3. 
2KI+Hgl, —> K, [Неї | 
—— —— 

Fourions threeions 
4. Due to back bonding (a) is a weaker base. 
6. 

(a) О ore (b) O O •• 

+ 
--» => 
+ 
aromatic 
(c) О C) ss (d) O Ov 
| " 
> (ўе 
i anti aromatic 

9. 

(a) CH3 CH; (b) H.C—CHo H 

H3C—C—C—CHg TE. 
H СН, 
CH3 CH3 
c) Cl Cl d) H Cl 
(с) / (d) \ 
с=с с=с 
/ \ / \ 
H H Cl H 
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10. 
сн; сн; 
ас Bs [coon 
H 


H 
(A)(CsH,.0) (B) 


H'/A 


нс 
2) ( ozonolysis y 4 б=о 
нас 


(с) (D) 


LiAlH, 
Oe 
11. An amino acid at its isoelectric point, will not migrate. 
12. A lone pair of N-atom participating in resonance will be less basic 
SECTION - C 
1. 
ИУ TENE 
Vv Vv 
Face diagonal of cube (AB)=2R 
2R 
Edge length of cube (ВЕ)|--- 
(вЕ)- 2 
2R 


Body diagonal of cube (AD) =V/3x—= 


42 


=J6xR 


2. Me” «2e —>Me| Ey, - un) 


Charge required for the deposition of 12g Mg = ІР 
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1 

Charge required for the deposition of 1g Mg = md 

F 
2. cost for —charge=Rs.5 

12 

27 

APO safes i -%) 
Charge required for 9g =1F 


30 
Charge required for 30 g = ТЫЙ = —— 


Cost for UR. charge-5 x12x 208 
= Rs.200 


pKaof НХ -14-10-4 


рН = pK, log =4 


(CO jm Co - Co (СО) 


ЕАМ(=36)=27+1+2х5 


—28+х= 36 
х= 8 
COOC;Hs 
О 
COOC Hs 2 
ді COOC>Hs C,H,0" Na 
COOC;H SU 
COOC>Hs 215 V 
diethyl-ß,ßB-dimethy1 COOC;H; 
glutaric acid ( (ester) COOH 


(P) 


Є 


booH 
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Mathematics PART - 111 


ЗЕСТІОМ – А 


а, ' 
PG) go) %/#®) oo arp 258) eG). go) -1] 
(x) Eg) SEDE “rales agp ee 
(еу) 


2. Letf (х) 2t => f(t) = х 
f(b) 


b b 
| 2x(b — £^ (x) ix = [210.5 - 0.f (0dt =b t) ДЕРЕКТІ 
f(a) a a 


b 
= оо) -EO hx 
8. y= 2022 V9x* -6x +1 = 022 |3х-1|-1. 


1 
Since x > 3' maximum {AB} = 3. 


a! + (За –1)а] T 

4. а= 27 2 = sa: lt > -—3=6. 

=a + (2а -1)d]- [a + (n - 1d] а 

2 2 
5. e?' + 2e* < a(e-1) = (e-1)? + 4(e* — 1) + 3 < a(e%1) 
6s С —+4<аза»4+2\. 
е жолы: 

7. Let two perpendicular chords through A(x, у) be PQ and RS. 


х-х - 
Equation of РО is L- А У 
соѕ Ө sin Ө 
РО. Any point on this line may be taken as (х; + /с050, yı + 
іп). As the point lies on y? = 4ax, 


(y, + гїп Ө)” = 4a(x, + rcos Ө). 


=r where tané = slope of 


=> r'sin^042y,sinO.r – AacosOr + y; —4ax, = 0 


а sly? - дах) 
TE sin? Ө 
Жү - (y? — 4ax ) 
Similarly r,r, = ——7—7———- where tana = slope of RS 
sin” a 


Since PQ is perpendicular to RS, 
а = 90 + Ө огөӨ – 90 
In either case; ѕіп2о = cos?0 


— —— ——— —M————MMÁÀ—QMTHH—nÁnunÜÁ 
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1 ч 1 5іп20+соѕ2 Ө 1 


Now which is constant 


А nh 7 -(y? —4ах,) = -(у; - 4ax, 


8. Curve is (y- 2)? = 2270 — 4 (1) 


ду. 3x? 
dx y-2 


Equation of tangent at (xı, ул) 


As it passes through (1, 2) 


1 


2 
> 2-y- (I х) 


ог (у,-2) = Зх (x –1) 


or 2x, –4 = 3х? -3x; [As (x, yı) lies on the curve] 


or x; 3x; +4=0 

or (x; + 1) 066-2)? 20 
X1 2—1or2 

But X1 x = —1 (itis clear from equation (1)) 
X = 2 


у =2+2^/3 


Points of contact are (2, 2 + 2 4133 and (2,2-2 43) 
sum of x—coordinates of points of contact is 4 
sum of Жан of points of contact is 4. 


lf rae) «fir Jax 


=> f(xis TS positive in (a, b) 
or f(x)is negative in (a, b) and also b» a 


Also g'(x)= f(x) 

When f(x) 3 0 = 9 (х) > 0 = g(x) is increasing function 
«0 —g9'(x) <0 = Q(x) is decreasing function 

88 0(0) = 0 


9. If 


which will be positive for 0 < a < b. 
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4 (е% егі)? 4 
-А-|4 (е-е): 4-0 (2 C, & Сз are identical). 
4 (e? ap") 4 


11. We have AB=A 
= A(BA)=A[ ВА = В] 
= (АВ) А=А 
= АА-А [-АВ= A] 
=> А?-А 
Again BA = B 
> B(AB)-B [- AB= A] 
— (BA)B-B 
=> BB=B=>B°=B 


12. [| – logə(z + 2) = 0 
z42-2" 
х+2 = 2*апау = 0 
hence x = 2, у = 0. 


13. 
SECTION - C 
E 41 зо dd 
1 tan x-tan —=sin —— 
y 10 
1 -1 -1 
tan — -tan 3-tan x 
y 
41 ES 3-х 
tan — = tan 
y 1+3х 
Зх +1 * : 
= 3 x=1,2 and corresponding y=2,7, thus two solution 
=X 
12:2 
3 А-|2 1 2 
22 1 
1229 231-2: 2 9 8 8 
A*=|2 1 2||2 1 2144 9 8 
22 1112 2 1 8 8 9 
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A? -4A – 51=0 
о 8 8] [4 8 8] [5 o 0] fo O O 
8 9 8|-|8 4 8/-|0 5 01-10 0 01-0 A? -4A —SI-0 
8 8 9| 18 8 4| оо 5| Jo 0 O 


Multiplying by А”! both sides, 
АЛ ES ДА 51| = А10 
A-4I-5A !-0 


А-41-5А” 
| 1 2 2] [4 0 0 
Же ДАРА) 2 1 2|-[0 4 0 
2 2 1| |0 0 4 
з D. 9 
А!=—|2 -3 2 
5 
22 -3 


Let equation of new plane 2x-2y+z-3+Az=0 
Point (3, 1, 1) lie on it >å = -2 
Hence equation of new plane 2x – 2y -z = З 


B(ab) D C (c, b) 


O 
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CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Раг1- is Chemistry and Part-lll is Mathematics. 

4. Each part has only one section: Section-A. 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 

devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i)  Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
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Name of the Candidate LI LLLI III I JI JL LLLI 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na 6.023 x 107° 

Planck’s constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


ЗЕСТІОМ-А 
Straight Objective Туре 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A ‘3m’ wide truck is moving with a uniform — $=] 

velocity Vo = 5m/s along a straight | 

horizontal road. А person starts from rest ——+ Vo 

to cross the road with an acceleration of 3" 
28 Person 
ө 


constant magnitude ‘a’ m/s?. When the 
truck is ‘4’ m away from him. For what 


minimum value of ‘a’ he can cross the k— 4ml 
road safely in 2 seconds. 

75 2 5 2: 
(A) —m/s (В) 2m/s 

8 2 
(C) 125 nis? (D) З in/s? 

8 2 
A cabin is moving in the vertical plane with constant a, 
acceleration “ао as shown. A particle is projected with a 
velocity и, =10m/s wrt. the cabin from point p as 80... 
shown. For what value of ас the particle will hit point р” 
during its downward motion. (9 = 10 m/s*) " 

10 
(A) m/s 

Уз 0 
(B) 10 m/s? 


(С) 1043 m/s? 
(D) All of the above 
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3. A block of mass 'm' starts sliding down the incline with initial zero 
velocity. The surface is rough and p varies as и = 0.5 x, where ‘x’ is 
distance travelled down the incline. What is the distance travelled by 
the block till the speed achieved by it is half of its maximum possible 
speed achieved by it during its motion? 


(A) 2m в) $5 
2 2 
3 
(C) 5(2-у8)т (D) (2/3 -3)m 
4. In the circuit shown in figure, the energy lost in one cycle is R L 
(A) zero (B) 
2R 
V2RT Ә 
(С) (СЕТІН! (D) none of these Ve Vp sinwt 
5. A block of mass 'm' is kept on rough inclined plane of inclination '6', which is varied from 0-0 


to 0 -5 very slowly. Graph of friction force vs 0 is given by (u, =u, = V2sin 6) 
(A) ҒА (В) ҒА 


Ing» ease ee ИЕ тты 


» 0 er 
(C) fa D) n 
tc NN эсэн mg 
| >q > Ө 
т db 
1 2 
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A battery of emf E is connected in series with three resistances R, 2R and 3R. The voltage across 
2R is measured with a voltmeter, whose resistance is 20 R. The percentage error (approximately) 
will be. 

(A) -3.25% (В) -5.25% 

(С) -6.25% (D) -4.25% 


А small sphere ‘A’ of mass ‘m’ is Кері оп а rough horizontal 
surface. Another identical sphere ‘B’ strikes it with velocity 
‘Vo at an angle "0" as shown. Value of ‘е’ for two spheres is 
Ч” and for the sphere 8 surface is ‘zero’. Which of the 
following statements is correct? (и = 0.5) 


(A) Speed of sphere ‘A’ just after collision is Sator Ө = 37° 


(В) Friction acting on the sphere during collision will be 
kinetic for Ө = 30? 
(C) Friction acting on the sphere during collision will be 
static for Ө = 30° 


(D) Nature of friction cannot be determined at 0 = tan” (2) 


The diagram shows three infinitely long uniform line charges 2X, З X and 
À placed on the X, Y and Z axis respectively. The work done in moving a 
unit positive charge from (1, 1, 1) to (0, 1,1) is equal to 


31002 мп2 
(А) (В) 

2n є, те 
(С) Shine (D) none 

2T € 


Space for rough work 
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9. A thin ring of radius R, mass m and an infinitely long uniform wire 
of linear mass density А, is placed perpendicular to the plane of 
the ring along the axis of the ring with one of its ends coinciding 
with the centre of the ring, form a system. The gravitational force 
of interaction between ring and the wire is 3 
(a) 267 в) = 


Gm 420111. 
cm (D) 
2R 2 


(C) 


10. Consider an ideal gas with density p mg/cm? at standard pressure and temperature. If speed of 


sound propagation in this gas is v = 330 m/s, the degree of freedom of the gas is 5. Then the 
density p is 


(A) 1.3 mg/cm? (В) 1.8 mg/cm? 
(С) 2.5 та/ст? (D) 3 mg/cm? 


11. A gas is undergoing an adiabatic process. At а certain stage A, ул 
the value of volume and temperature is УМ, апа To. 


(с. of the gas is 2 


Тпеп dV at A, is 
dt 


(A) Mo (B) 3V, 

3T, To Т 
(С) 2% (0) ЗУ, 

ЗТ, 2Т, 


Space for rough work 
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For given CE biasing circuit, voltage across collector — 
emitter is 12 V, current gain is 100 and base current is 
0.04 mA. Then the value of collector resistance ‘Rg is Rg Ro 
(А) 12000 4- 20% 


Two identical metal plates with face area 'A' placed parallel to each other at separation 'd' are 
given charges +4Q and +6Q. If they are connected by a thin conducting wire, amount of heat 
produced will be given by 

Q*d 2Q'd 5074 сға 
(А) (В) C (D) 
gg A gg A 2gA 2g A 


Rain drops fall from a certain height with a terminal velocity 'v' on the ground. The viscous force is 
F = блтгу. Here n is coefficient of viscocity, г is radius of rain drop and v is speed. Then work 
done by all the forces acting on the ball till it reaches the ground is proportional to 

(А) г” (В) г? (С) r? (D) r? 


The threshold frequency for certain metal is fọ. When frequency of incident light is increased from 
2% to 4%, maximum velocity of photoelectrons is increased from vo to v. The value of v is 


(A) 2v, (В) Зу, (С) 4v, (D) Зу, 


A container has an ideal gas at pressure ‘P’ in thermal equilibrium. Let mass of a molecule is ‘m’ 
and all the molecules are moving with same speed ‘v’ in random directions. If ‘n’ molecules collide 
with unit area of container wall per second, the value of ‘n’ will be 
УЗР 
(D) 5-- 


Р Р 2Р 
шил ІН ғы Vr оту 


Space for rough work 
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17. 


18. 


20. 


21. 


A room at 20°C is heated by a heater of resistance 200 connected to 200 V mains. The 
temperature is uniform throughout the room and the heat is transmitted through a glass window of 
area 1 m? and thickness 0.2 cm. Calculate the temperature outside thermal conductivity of the 
glass is 0.2 cal/ms?C. 

(A) 13.69°C (B) 15.24?C (C) 17.85°C (D) 19.96°C 


A cork is attached to the bottom of a container filled with water with a string 
as shown in figure. If the container accelerate in a horizontal direction 
towards right. When the cork is in equilibrium w.r.t the container then which 
one is correct? 


(A) Inclination of string with vertical is tan”! (a/g) towards left. 


(В) Inclination of the string with vertical is tan (a/g) towards right. 


(C) Inclination of the string with vertical is a tan! (a/g) towards left. 


(D) Inclination of the string with vertical is F tan ' (a/g) towards right. 


The temperature at the bottom of a lake of depth ‘L’ is 4°C. The temperature of the air just above 
the layer of ice frozen at the lake’s surface is -2°C for a long time. Thermal conductivity of ice is 3 
times that of water. Thickness of the frozen layer of ice should be 

L L 3L 2L 
A) — В) - C) — D) — 
(A) 3 (B) 5 (C) 5 (D) 3 


The de — Broglie wavelength of a photon is n times the de — Broglie wavelength of an electron. If 


! E. NE 
the speed of the electron is v, = T then the value of ES is (E > kinetic energy) 
p 


(A) 107 (B) 1 (С) 10? (D) 10% 


A light rigid rod of length "/" is suspended at its two ends by 
two wires ‘A’ and ‘B’ of equal lengths and area of cross section 
‘a’ and ‘2a’ respectively. (Y, = Y, & Ys -3У,) 

A mass ‘m’ is suspended at points ‘1’ and ‘2’, one by one. 
When it is suspended at point ‘1’, stress developed in both 
wires is same; and when it is suspended at point ‘2’, strain 1 2 
developed in both wires is same. Ratio of x1: x» is given by 1 У j 
(A) 7:18 (В) 7:9 u^ 

(С) 7:3 (D) 14:3 X; 
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23. 
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Charge density for a sphere of radius R is distributed as p =p, for 
г< А. Total charge on the sphere is 10q and two point charges ‘-2q’ 
and ‘-4q’ are embedded іп the sphere at distances ‘r? and ‘r? as 
shown such that net force on them is zero. The value of г is 


(A) ——À ——À (ру ^п == 
(45) (42 +1}? {(vi0)(v2 +1)}? 
(9) — [je s 
{(v2)(v5 +4}? {(v2)(2 +4}? 


For a glass prism (u = 42), the angle of minimum deviation is equal to the angle of the prism. 


The angle of the prism is equal to 
(A) 30° (B) 90° (C) 60° (D) 75° 


A certain material has negative refractive index. A ray is incident from this medium into air. Path 
followed by the ray is given by 
(A) | (B) 


M M 


Air 


Air 


Space for rough work 
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25. 


26. 


27. 


28. 


The figure shows an equi-convex lens. What should be the 

condition of the refractive indices so that the lens become т, тә тз 
diverging 

(A) 2u, > Hy - і (В) 2u; < щ + us 

(С) 2u, > 20, - u4 (D) none of these 


A resistance coil of resistance ' connected to an external battery is placed inside an adiabatic 
cylinder fitted with a frictionless piston of same area. Cylinder contains 2 mol of ideal gas О». 


Current flows through the coil such that temperature of the gas varies as T =T, - at Ві? + yt^, 
keeping pressure constant with time 't'. Current flowing through the coil at t = 1s is given by 


1 1 
where a -1s',B-—s?,y-—s? | 
| i Ургацаг 


7R 7 21R 
(A) Шы 83 e (2 


(С) ШЕ 0) 7.8 


A certain radionuclide is known to become weaker іп activity by 5% every day. Mean life of the 
radionuclide will be (Approximately) 
(A) 20 days (B) 20 hours (C) 20 min (D) 20 sec 


A B- particle is moving along a circle of radius ‘R’ with a constant angular velocity 'o'. Point ‘A’ 
lies in the same plane at a distance aR from the centre. Point ‘A’ records magnetic field 


produced by the В – particle. If the minimum time interval between two successive times at which 
‘A’ records zero magnetic field is t, "о" in terms of t’ is given by 


дп T Зл “Зл 
(А) а (В) at (C) ДЕ (б) "UR 
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For the given displacement (s) vs ‘x’ graph for a sound wave, gA 
appropriate excess pressure (P) vs ‘x’ graph is 


xY 


/ 


xY 


^ 


If between wavelength à and à + da е; and a, are the emissive power and absorptive powers of a 
body and E, is the emissive power of a perfectly black body, then according to Kirchhoff's law 
which is true? 

(А) е, =a, = Е, (В) е,Е, =a, 

(С) e, = а, Е, (0) е,а,Е, =constant 


> 
X 


` 
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Chemistry PART - 11 


SECTION – A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Which of the following pair from the same osazone derivative? 


(A) D — Glucose and L - glucose (B) D - Glucose and D - fructose 
(C) D – Glucose and D galactose (D) None of these 

CH, = CCH, — атаа A— 2B. Then B is 

(A) cis (B) trans (C) meso (D) racemic 


Nineteen grams of molten SnCl» is electrolyzed for some time using inert electrodes until 0.1190 
of Sn is deposited at the cathode. No substance is lost during the electrolysis. Find the ratio of the 
masses of SnCl» and SnCl, after electrolysis. 

(A) 65.71 (B) 71.62 (C) 85.4 (D) None 


Arrange the following compounds in increasing order of reactivity towards nucleophilic 
substitution & choose correct option 


CI CI CI CI 
аж су? "O^ di 
МО, О, 
(С) (0) 


(А) (В) 
(А) A>B>C>D (В) C>B>A>D (C)B>A>C>D (D) None 
Buna — s rubber is a polymer of 
(A) eye See S (B) Н.С-0-40Н--0Н, 
CH3 Cl 


(С) CH,-CH-CH-CH,& CH, -CHCN (0) СН, =CH-CH=CH, &C,H,CH=CH, 


Space for rough work 
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The value of (n+/) (where n = principle quantum по and /- 


azimuthal quantum no) for the orbital shown by following curve | 
(A) 3 (B) 4 y 
(С) 2 (D) None 


І- ы” 


A radioactive isotope ,А" (tij = 10 days) decays to give , ,B™ stable atom along with 
a — particle. If m gram of ‘A’ are taken & kept in a sealed tube. How much He will accumulate in 


20 days. (calculate amt. in lit assuming process is occurring at STP). 
(A) 22.4 lit (B) 2.25 lit (C) 50.4 lit (D) 100.8 lit 


In 1 L saturated solution of AgCI |К. (AgCI) = 1.6 x10" |, 0.1 mole of CuCl 


[К (CuCl) =1.0х10 | is added. The resultant сопс. of Ag’ in the solution is 1.6 x10™ and y = 
10 – x, then the value of y is 


(A) 4 (B) 7 (С) 3 (D) None 
In seven possible crystal system how many crystal systems have a = В? 

(A) 2 (B)4 (C) 5 (D) 7 
The distance between asoctahedral & tetrahedral void in fcc lattic would be 

(А) За (B) 2 (С) 2 (D) ise 


0.1 M KI and 0.2 M AgNO3 are mixed in 3 :1 volume ratio. The depression of freezing point of the 
resulting solution will be [K, (H,O) = 1.86 K Kg тог” |. 


(A) 3.72 K (B) 1.86 K (C) 0.93 K (D) 0.279 K 


An e moves from the n=5 ton =1 energy level іп H like atom and emits photons of energy 96J. 


Then the ionization energy of the given species is: 
(A) -96 J (B) +96 J (C) 100 J (D) None 
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13. (Р) мо ,(q) 999 ,(R) сонды (s). ӨНӨ. T (major) 


(ii) H* NaOH Conc.H;SO, 
(tea) 


T can be: 
О О 
(A) (B) фо, 
ыз МН 
МО, 
(C) H (D) None 
СІ 
14. Which best described the product of the following reaction? 
CH3 
K*t - Buo 
CDs » Product 
E 
Ph Br 2 
(A) Absolute configuration has been inverted (B) Absolute configuration has been retained 
(C) Racemization has occured (D) Loss of chirality has occured 
15. О 
3 Conc. NaOH 
P . 
Zn + HO (P) ——————> (Q) Product Q is 
(А) cooNa' (B н,с--оМа” 
COO Ма” COOH 
(C) i aud (D) COO Na* 
Н,С--ОН Н,С--ОН 


Space for rough work 
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What happens when chromium hydroxide is treated with hydrogen peroxide in the presence of 
NaOH? 

(A) yellow coloured sodium chromate is obtained 

(B) Blue coloured sodium chromate is obtained 

(C) Cr? reduces to Cr? 

(D) orange solution is obtained 


Which of the following is microcosmic salt? 
(A) NaHCO; (В) NazS203 (С) Ма(МН,/НРО, (D) Ма:СОз.10Н;О 


Which of the following equations is involved in Solvay process? 
A) NaCl+NH, + H,O + CO, ——>NH,Cl+NaHCo, 

В) CaO + 2NH,CI —— 2NH, + Н,О + CaCl, 

) 

) 


с) 2NaHCO, ——Na,CO, + CO, -Н,О 
D) All 


(1) H* (2) OH н" 
------->(Р) шиний (0) 
OH A (Major) A (Major) 


The total number of о - hydrogens in Р + О is 


( 
( 
( 
( 


(A) 13 (B) 15 (C) 17 (D) 19 

When NO and МО, are mixed the following equilibrium are readily obtained 
2NO, ——N,O, K, - 6.8 atm ^ 

and NO + NO, ==N,0, 


In an experiment when МО and МО, are mixed in the ratio of 1 : 2, the final total pressure was 
5.05 atm and the partial pressure of N20; was 1.7 atm. Calculate the equilibrium partial pressure 
of NO. 

(A) 2.5 atm (B) 1.8 atm (C) 1.05 atm (D) None 
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21. 


22. 


23. 


24. 


Which of the following can be most readily, liquefied 
(Give -value of 'a' for NH, = 4.17, CO, = 3.59, SO, = 6.71, Cl, = 6.49) 
(A) NH, (B) Cl, (C) SO, (D) CO, 


1 mole of an ideal gas A(C,,, = ЗА) and mole of an ideal gas B are ET E за) taken іп а 


container and expanded reversibly & adiabatically from 1 lit to 4 lit starting from initial temperature 
of 320 k. AEor AU for process is 


(A) -240 R (В) -205 R (C) -405 R (D) None 


Magnetic behavior of complex [Fe(en), Cl, |С! (en = ethane -1, 2-diamine) is 


(А) Paramagnetic with 2 unpaired е” (B) diamagnetic 
(С) paramagnetic with one unpaired e (D) None 


For reaction 


СНз СН, 
(СН;СО)О (i) Br, 4 H,SO, NaNO, НРО, ЭН? 
(ii) ОН, H,O 0-5°C H,O Е 
Неаї 25 °С 
NH2 1 
СОСН, 
Then С is 
(A) CH3 (B) CH3 
Br 
ig 
No мн; 
(С) CH3 (D) None 
Br 


Space for rough work 
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In sp*d? hybridisation, which orbitals are involves? 
(А) ах? - у?, dz?,dxy (В) аху, dyz, а,х 
(С) ах? – у?, аху, dxz (D) dz’, dyz, dzx 


Which of following reaction does not occur in Bessemer converter? 
(А) 2Cu,S +50, —— 2CuSO, + 2CuO 


(B) 2Cu,S +30, —— 2Cu,O +250, 7 
(C) 2CuFeS, +O, ——>Cu,S + 2FeS + SO, 
(D) FeO + SiO ——FeSiO, 


Consider the following reaction 
2XS +30, —— 2X0 + 280, 
2X0 + XS—4+>3'X'+ SO, 


‘x’ can not be 
(A) Hg (B) Pb (C) Zn (D) None 


In the series reaction - 

А 5B—“ 4,05 D. 

If Ky > Ko > Kg then the rate determine step of the reaction is 
(A) A>B (B) C>D 
(С) В-С (б) апу step 


FeCrO, +NaOH + air —> (A) + Ее,О, 


(A) +(B)—Na,Cr,O, 
Then compound (A) and (B) are 
(А) Na,CrO,, H,SO, (В) Na,Cr,O,, НСІ 
(С) Na,CrO,,H,SO, (D) None 


For reaction: 
Ма,Сі,О, +X—*>Cr,O, 
CrO, + Y—*>Cr 
(X) and (Y) are 
(A) C and Al (B) Al and C (C) C in both (D) Al in both 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


The number of ways in which 10 persons can sit in a row having 40 chairs such that at least two 
chairs remain vacant between any two persons is 


(А) *C,,10! (B) ?C,,12! (C) “с,,10! (D) “с,,10! 


For any G.P, Sx denotes sum of first ‘K’ terms, the quantities S5,,2(S5, -S,) and Sgn - S, 


always from 
(A) G.P (B) A.P (C) H.P (D) none of these 
2 Е 2 lago = 
| = = fede К, then the value of -— is equal to 
(д) 1 (B) 2 (С) 4 (D) + 
2 4 
| 
The number of solution for ‘6’ in the equation Xy" sin? 0.со52' 1 =1, where p + q + 
р!а!!! 
г= п, р, 9, г є №іѕ 
(А) 0 (В) 2 
(С) 4 (0) can’t be solved manually 


The inverse of the contrapositive of the conditional statement p — ~ q is equivalent to 
(A) the contrapositive of the inverse of p > ^q (В) negation of p 5 ^q 
(C) negation of the converse of p > ^q (D) none of these 


If the domain of the function g(x) is (0, 1) then the domain of the function y = 4 


a) alin) 


(A) (0,00) (B) (0,1) (С) (1,00) (D) None of these 
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2 
If the inequality pou <5 is satisfied for all x е R, then 
х - 2x42 
(А) 1<т<5 (В)-1<т<1 С)-8«т«5д 
The value of У 1+2" (In2)" | is 
n=1 n! 
(A) e^-2 (B)e (C) 4 
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(D) 2° 


If the lines x = а + т, y = - 2 and y = mx are concurrent, then the least value of |а| is 


(A) 0 (В) J2 (C) 24/2 

Let f(x) be a continuous function on [0, 4] satisfying f(x)f(4 — x) 
4 

1 ; 

integral | ————dx is 
Г) 


(А) 0 (В) 1 (C) 2 


(D)2 


- n?, The value of the definite 


(0) 4 


Let AB be a line segment of length 'd' units with A on the line y = x and B on the line y = —. The 


locus of the midpoint of all such line segments 
(A) circle (B) parabola (C) hyperbola 


(D) ellipse 


noo 


If a, = 1 and a, =n(1+a,_,)V п> 2, then the value of lim [n | = : = 1 ҚЗ 
1 


аҙ 


(А) е (B) In 2 (C) e? (D) | 
In2 
s t 
1+ sin -1 
The function f defined by f(x) = lim ы is 
x^ | (14 sinnx) +1 
(A) continuous in (—со, со) (B) discontinuous at all integral values of x 


(C) continuous at x = 0 only (D) none of these 


Space for rough work 
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ap py үс 
If a, B, y are the roots рх? + qx? + r = 0, the value of the determinant |By ya apl is 
ya ap py 
(A) pq (B) qr (C) 0 (D) pr 
0 1 2 
If A2|0 0 З ,then which of the following is true? 
0 3 1 


A) А2-А «91-20 


B) А2-А – 91 = 0 
C) A5 - A* 9А = 0 


D) А-А? + 9А = 0 


—~ a 
— — 


Vectors a,b,c are such that every pair is non-collinear and the vector a+b is collinear with c 
and the vector b+c is collinear with a. The resultant of a -- 2b + 3c is 
(A) null vector (B) 2b (C) 3c (D) none of these 


A plane meets the coordinate axes in A, B and C points such that the centroid of AABC is the 
point (p, q, r). The equation is the plane is 


ГА ед (Бүхээг 
ра г 2p 24 2 
(ураа (0) ea 
3p 3q 3r р q r 


A and B are two independent witnesses (i.e. there is no collusion between them) in a case. The 
probability that A will speak the truth is ‘x’ and the probability that B will speak the truth is ‘y’. A 
and B agree in a certain statement. The probability that the statement is true is 


х- Х 

(a) 227 (B) —~Y__ 
х-у 1-х-у-ху 

(o = D= I 
1-х-у-2ху 1-Х-у-2ху 


Space for rough work 
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20. 


21. 


22. 


23. 
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X 
A random variable x takes the value of 0, 1, 2, 3, ... with probability proportional to (x Xs) | 


Then 
(A) р(х-0)- 2 (B) p(x 21) - S. 
25 25 
(C) р(х <1)= 1$ (О) попе 
25 
n 
І 1 zaafa] +С, then 
V1+x? (vx? e1-x) 
1 1 
(A) A=—,n=14 (B) A=—,n=15 
14 15 
(C) A= 1 546 (р) А- БИГЭР 
16 15 
1-1-25- then 
01 x2 
(A) 1 » In 2 (В) 1<1п 2 (С) E (D) none of these 
1-1, |x| t 
Let f(x) - о „т g(x) = #(х-1)+#(х +1) v x eR then g(x) is 
(A) odd only (B) even only 
(C) neither odd or even (D) None of these 


2 Х 
Area bounded by the curves y = Е | ,y=x-1, x=Oand y=sin' [Н is (|. | denotes the 


greatest integer function) 
(A) 2 (В) 3 (C) 4 (D) 24/3 


Space for rough work 
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24. Solution of the differential equation 2y sin ку = sin2x – у? соѕх satisfying ІН -1 
x 

(A) y? =sinx (B) y =|sinx| 

(C) y? = cosx +1 (D) y? зіпх = 4cos? x +1 
25. If f'(1) 22 and 9(/2|- 4, then the derivative of f(tanx) with respect to g(sex) at x -4 is 

1 
A) 1 B) J2 C) — р) 2 
(A) (B) (C) p (D) 
_ io 
26. If the imaginary part of the expression a RE be zero, then the locus of ‘z’ can be 
e 2- 

(A) а straight line parallel to the x-axis (B) a parabola 

(C) a circle of unity radius (D) None of these 
27. If a= = , then the value of tana.tan2a + tan2a.tan4a + tan4a.tana is 

(А)-7 (В) – 4 (С) 0 (D) 4 

x? a Р 
28. If ет 4х +13 = sin( 2) for some real value of ‘x’ then ‘a’ is equal to 
X 

(A) (2п-1); (В) З(4п+1)5 (С) 3(1-4п)л (D) None of these 

29. If the parabola y = f(x), having axis parallel to y-axis, touches the line y = x at (1, 1) then 


(А) 2f'(0)+f(0)=1 (В) 2(0)-Ғ(0)-1 (с) 2F(0)-F'(0)=1 (р)2ғ(0)-Қ0)-1 


30. If X1, Хо, Хз... X19 are observations such that the sum of the algebraic deviations measured about 
'4' is 10 and the sum of their squares is 100. The triangle formed by the sides equal to 4, 
standard deviation and the mean of the sample is 
(A) equilateral (B) scalene triangle (C) isosceles triangle (D) None of these 


Space for rough work 
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N 9 
үзэ 9 
o ч 
CN е < о < |< < оа ооо << а оо ао а < |а |< m|o |< оо |< |o mm 
1 = г 
о Е 
ж| zZ = 
1.1 О - 
б Е © 
=|5 F 
ч” z 2 
ш 96 Е 
Ш о - = ооо о о о оао а а о а оа |< о а а о о ооо < mo о |< |< 
= - ~ ш 
o = = 
H zs 9 
2 a= 
22 
- 9 
fo 7 
ш ғ o 
= а. б соо оа оошо « са о < осо оо |< о < о |< оо < jm jojo 
о о a 
2 с 
< О 
O 
б 
81717177 5) | Р нро dd 


9102 “рәочелру 33r ui peuyrjenb әлец $шелболд Ily шол squepnis сер? 9 ue1604d |00256 papu] 
/WOOJSSe|D шләј био1 шол; sjuepnis (066 HIV 006 401 u! 681 ‘HIY 002 401 ui cz “НІМ 001 401 ш 9e бед sjuepnis эзгич 9102 рээцелру даг ul 
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Physics PART - | 
ЅЕСТІОМ – А 
1. tano = 2 | 
4 
5110 = a 3 
Vo 2a 
>a= 5 Vo Ө 
2 —— — — 4 —— 
2. From the frame of cabin acos60° ü 
= a, cos 60? = gcos60° : 
>a, =10m/s* 
gcos60° 
3. When ‘v’ is maximum 
95іпӨ = Кхдсо50 
tano 3 
X= SS 
k 2 
Also, (gsin@ — kxgcos0) = NON. 
dx 
v? kx? 
—-—--gxsin0-——gcos0 7... i 
579 279 (i) 
putting x = 3 we get v,,,, - 3m/s 
| 3. fe te 
putting v = 2 in equation (i) 
we get x, & X, (X; » X) 
3,3 
----т 
2 
4. fa xRxT=H 
5. when sleeping starts for the first time 
1 2 sin@mgcos Ө 
cos 8 = — 
42 
9= ul mgsinO 
4 0 mg 
Just before sliding, f 2 тоѕіп Ө 
m mg . 
Just after sliding, f = —=sin20 
шиг 
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% error = ate 100 = -6.25% 


ndt =m(v'+V,) 
(Ncos0 – uN')dt = mv 
№ = №іпө 


uN'Rdt = É таго 
for 0 = 37°, we get v VA 
; 4 
putting v = Ro, we get tan0 = 7 
=> for Ө »tan^ ($) friction will be static 
& pure rolling will occur. 


if AK = 0, workdone by external force = AU 


Ga 


Fret = — m 
R 
yP 
ета 
2 
=1+— 
ї= ТЕ 


putting these value we get 
р= 1.3 то/ст? 


dv у Vo 
- > = atv=v,, T=T, 
т ту) ^ -(Ф Ка: 
> 
ат 
andes 
ү-1 
ыл, оо (і) 
2 y-1 
putting the value of y —1 
ау 3у, 
we get — - —- 
dT. 2T, 
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12. 1 -100x0.04 mA = 4 mA 
V, -20-12-8V 


>R, = 2 = = 20000 
4x10 
13 Heat u, —u, 450| |0 +50 +50 350 
1 Q? m 


14 W = 1 ву? 
2 
1/4 
RS Хїнэ)” | Vasa 95 г) 
= Мог" 
1 
15. — jmvi-h(2f,)-hf, 


16 Let v, 2v, = У, = У, 
= №, M =P= nm 44) 
43 43 
2 
17. V° _ КАад 
R £ 


19. 
L-x Х 
3L 
>x=— 
5 
20. х= i E, = im? 
m,v, 2 
h? 
> е 
2)2т6 
(m 
SE hc hc 2 
a D T nA, 
Биг. 
E, 100 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


21. 


22. 


23. 


24. 


25. 


(i) (stress), - (stress), 


T Т, 
me тк & Т,х,-1Т,(2-х,) 
27 
= х= = 
3 
(ii) (strain), = (strain), 


LE & T, x; = T. (£- X;) 


(8 


Hence x, :х, = 7:9 


a Area of cross-section 
T > Tension in the wire 
Y — Youngs Modulus 


R 
104- [4nr^drp,r 
0 


(104) 1 1 (?a)(4q) 
nR* 4 є, (23) An е; (r, +t) 


For '- 4q' 
i о) i 4«)- Ян сае ^ (i) 
from (i) & (ii) 
p= с 1 
(Vs (V2 + 1)? 
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For material with negative refractive index, ray bends or refracts differently as compared to 


materials with positive refractive index. 


Use lens formula 
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26. 


27. 


28. 


29. 


30. 


rdt = nC,dT 


A 2 AN,e 


%decrease = 


AoA 100 
А 


= B = 20 days 
À 


e 
a 


T=T, +at+pt* + yt? 


dT 2 
— = а +2ßt+3yt 
dps Bt+ Зу 


B = Ep boay for a particular wavelength. 
body 
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Chemistry PART - 11 
ЅЕСТІОМ – А 
1. because they must have same constitution and configuration at all other carbon atoms from С — 3 


to C — 6 but different constitution at C — 1 & C — 2. 


CH H Br 
ныс==ссн, y мам ALIE = Y 
= = —— OV M 
> 3 Tindlars catalyst / t й | | 

H 


Br Н. 
racemic 


3. At cathode = Sn? + 2e > Sn 
At anode = Sn** > Sn** + 267 


Total Sy lost from solution is 2x 0.119 g of 507 
At cathode = so mass of reaming SnCl, = 18.6219 


Mone, 
& mass of SnCl, = WU ma, = 0.26 g 


Sn 
m(SnCl,) 18.621 
m(SnCl,) 0.260 


now - 71.62 
4. 714 M effect increases the nucleophilic reactivity 


Buta – 1,3 – diene + styrene —> Buna- s 


6. It is curve of 2s so (n+ /)=2+0=2 


7. N=N,{ 5] & no. of pese ap 
2 s. 10 

So, NET 
N 


0 


4 
1 3 
Now, no. of decayed moles = 127 ЯЛ 


Total amt. of He = 3 xŠ- 2 mole 


Vol. at STP = 2247 = 50.4 lit 


(AgCl)-1.6x10 ^ -|Ag | CF] — --» (i) 
(CuCl) = 1x105 = (15') (18) 


| xg? S? -10* 


Kes 
Ke 


107 = 
100 


S$'-10* = [Сг 
-1х107% 
107 
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13. 


15. 


now put S' in eq(i) 
1.6x10- = Ag’ [10? | 21.6107 


so x-7 so 10-x-7 


Cubic, orthorhombic, Rhombohedral, Tetrahedral, hexagonal. 


th 
Octalhedral void present at the centre of cube and tetrahedral void is present а[ of the 
distance along each body diagonal. 
KI+ AgNO, ——>KNO, + Agl 4 


Total moles of solute ions after reaction, 
(0.1+0.2)х1= 0.6 moles 


[solute | = 08 
4 
АТ, = К, x28 0.279 K 
Е, E, = 96 
E, xz? 1-2) = 96 
п; n 
so Е, = 100J 
| n SOCI 
(B) x—C—CH; Nao! Се Өн х gy Pho NHL 
О О 
| (НМО,Н + H,SO,) || 
X—C—NH-Ph ----- х-с-мн МО, 
р 
Н 
О, О . Conc NaOH СОО Ма” 
--------- 
Zn + HO Е-О СН,-ОН 
Н 


In basic solution Cr (Ill) converted Cr (VI) & it poses yellow chromate ion 


Microcosmic salt is a white crystalline salt Na(NH4)HPO, obtained by mixing solution of sodium 
phosphate & ammonium phosphate. 


All rx"s are involved in solvey process 
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20. 


21. 


22. 


23. 
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OH 
OH н 
& AT a=10=Q 


soP+Q=19 
for equilibrium = 2NO, < №,О, 
6.8 =k, = SL ME 6.8 “.P'N,O, =1.7 atm 
(P'NO, ) 


for IInd equilibriua 
NO «NO, == М,О, 
att - ОР 2P 0 
at eg. P-x 2P-x-3.4 X 
since NO & NO, is in 1:2 ratio 
ateq. (P-x) 05 х 
P'NO is same for both equilibria 
now total P =P -x +0.5+x+1.7 = 5.05 
x = 1.80 atm 
P'NO = 1.05 atm 


due to max. force of attraction 


Av.Cv,m = 2R 
For adiabatic process dv = dw 


a 
MEO ET 


Cum, AT + NC, dT 


vm2 


d 
=—(n,RT+ Вт)” 


AU = (nC, + тС, m, JAT = -960 R 


Fe has one unpaired e 


a жеке € a— — —— M M P — HÀ 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


CH3 


Br 
A (Fact based) 
2Cu,S +30, ——>2Cu,0 + 280, 7 does not occur in Bessemer's converter 
X can't be Zn 
Slowest step is R.d.s step 
A is Na;CrO, & B is H2SO4 


Because CrO; can't be reduced by C due to requirement of high energy. 
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Mathematics PART - 111 


SECTION- А 


A 

The number of gaps when 10 persons seat is 11. 

Let X1, Хо, Xa, ...., X11 be the number of vacants in the gaps 
Х| +X2 +....+ X447 30 


Хү8 Хуу > Ооћег x; 22 — (i22,11) 


Number of integral solution is 22С,0 


is the GP be a, ar, ar’, ... 
1- 2n 1-17 1- 3n 
е а, түс а, T | 


Clearly, S4, Son -5,, Sgn - San in GP 
Let 5, =A, So, - $, = AR, 53, - So, = AR? 
Then, AR + A, 2AR, АВ? + AR in HP as 
1 1 1 2 
+ = = 
A(R+1) AR(R+1) AR 2AR 


A 


We have K 


о2-За-4 2p?-3p-2 
2 1 
Clearly, a? + За -4-2K =0 has roots a & - 2p 


-, -2af = - (4 2K) 
=> ap =2+K 
_{2-ap} 1 
a 2K | 2 


A 


| 
Уу” sin? б.сов J n-p-*q-r,Xp.q.reN is the expansion of 
р!а!!! 


n 
(1~sin? 6-cos? 6) -0 
Hence no solution. 


A 

Contrapositive ор > ~ а= ~ р 
Inverse of po ~ а= дә ~р 

Now, inverse of p ~ 9= ~ р 
Contrapositive of ~p > а= ~ а ә р 


D 
0< 


1 ied and 0 «In|x| « 1 


2X 


аиа а А АБЫНИАНБТАА РБАНБАШАНБАРЫАРБЫНБАНБАБШНБААБАНАБАНБЫАКЕЫШНЫАНЕШНБЫН 
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=> 2*-1>1 =0 < |х| <е 
= > 
-xe(te) 


D 

(XP +2х+2) > 0 ухе 
‚ mx! + 3х +4 
`х?+2х+2 
->(т-5)х2-7х-6<0УхеВ 


<5 


нв 0 е 
24 


12 


Point of concurrency (a + m, - 2) 


2 


-2= т(а+ т) = т +ат+2 = 


а? > 8 > |a| > 2/2 


1+1= f 


Teni) Tenf(4-x) 


2+n(f(x)+f(4-x)) 


0 


dx 


dx 


Let A be (a, a) & В(В, -В) 
P(h, k) be midpoint 

21 = о + В, 2к= а – В 
а= + К; В = (А – К) 


(а-в) +(0+8) = 


= 4k? + 4h? = d? 
Which is a circle 


^t (x)f (4 - x) « n(f(x)-f(4— x)) 
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12. 


13 


E im : т : es 


: i М] 1 1 
Unit value = lim — + ғ..---е 
noon! (n-1)! n 


B 


f(x) = lim | +sinnx)' + 


t>% | (1 +sinnx)' 41 


12n«x«2n-1 
-4-12n«1«x«2n-«2 


0,х-0,1,2................ 
C 
px? «qx? -0-0 ay 
ap + By + yo. = 0 


op By ya; jaoB+By+yoa By ya 
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“|By та aP}=|aB+By+ya үс 9рВ|С,-»0,40,40:5|-0 


yo «В py| joB+Byt+ya op py 


012 
A=0 0 3 

0 3 1 
Find A’, A? to verify 
D 
a+b=ke ...(1) 
b+c=/a ....(Il) 
(1) - (11) 
а-с-кс-/а 
= (1+ ()а+(1+к)с =0 
=> l=k=-1 


ie at+b+c=0 
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17. C 
The points А, B and C are (3p, 0, 0); (0, 3а, 0) and (0, 0, 3r) respectively. 


18. D 
Agreement happens when both speak either the truth or both tell a lie 
Е; = A and B both speak truth 
E» = A and B both tell a lie 
E = A and B agree in a certain statement 


іл ху 
Е 1-х-у+2ху 


19. А 
Р(Х=х)=К(х сулык is proportionality constant 


Only (B) is true 


20. B 


| (fre? +x)" 
| — dx = | — x 


15 
ах [Veo -x) 14x? 


21. A 


NET 
In (0, 1) 


1 dx 
I» | 9.1» In2 
9 +x 


| 
Апа 1< | 19-1 
21%х 4 
22. B 
MILES 
09-14 "NE 


f(x) is even function 


Aa — M —— HÀ À—— MÀ € M —— M M Á$ 
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23. 


24. 


25. 


15 


(x) =f (x-1)+f(x+1) 

(-x) =f (-x -1)+f(-x +1) 
= f(x+1)+f(x-1) 

2. g(x) is also even only. 


xd 
У-|--%2;у-х-1огх-0 


y=sin' bl = 0 for |x| < 4 
4 


x=0 


Ён aas бы” 
2 2 


Area above x-axis = ЕТ 
2 2 


= 4 
А 
буз v eos x ыйда 
dx 
d(y"sinx) 
=> —— — = sin2x 
dx 
2. cos2x 
=> y* sinx = -——— +c 
At x=2 
2 
1 1 
1--%С->С-- 
2 2 
2. 1-СО52х 
y* sinx = ———— 
— y? =sinx 
C 
df(tanx) ^ f'(tanx)sec?x 


dg(secx) g'(secx)secx.tanx 
At tanx = 1 & ѕесх = V2 
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x -2nx4 2, пећ 
4 


_df(tanx) 2x2 1 


" dg(tanx) 4x42 2 


26. C 
ig 
lebt. 
9 2-1 
І2-х-іу 


TR (x-1)+iy сов0-ісіп0 
cosO+isind (x-1)+iy 
Im(c) = 0 


“ije 
E Еи ) Jos ib 
(х-1) +y? 


=> біп0 | (x + Sal - COS ney |82 
| : E р zm 


= (x-1)] (x et жу? -1| = 0 and y| (x ety +у° -1| -0 
-. locus is circle with unity radius 


27. A 
tana.tan 2a + tan2a.tan4a + tan4a.tana 


. sina.sin2acos4a + sin2a.sin4a.cosa +sin4a.sina.cos2a 
cosa.cos2a.cos 4a 
COS 0. COS 2a..cOs 4a -cos(a + 20 + 40) i 8sina 


-/ 


cosa.cos2a.cos 4a sin8a 
28. C 


2 
Ын -12х +39) = sin( = Bess а sin( 2 
3 Х 3 x 


gs ТОҒЫ ЕВ a ыы 
X 2 3 


ла = 3л(1+ 4п), пє2 


29. B 
Let the parabola be y = Ax? + Вх + C 
(1, 1) satisfies >A « B« C - 1 4401) 
ЗУ) 4 2A4B=1....(2) 
dx x=1 
t(0)- C&t'(0)-B 
«2t (0)  f'(0) - 1 


30. B 
1 
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10 А 10 2 
Mx; - 4) 2100 2 Х(%-5) -90 
Also, "! F1 


с= [1x90 -3 
10 


2. right triangle but scalene. 
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Students from All Programs have qualified in JEE Advanced, 2016 


ALL INDIA TEST SERIES 


FIIT) EE JEE (Advanced), 2017 


CONCEPT RECAPITULATION TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 05) contains 5 multiple choice questions which have only one correct answer. 
Each question carries «3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (06 to 13) contains 8 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 2 mark for wrong 
answer. 


Section-C (01 to 05) contains 5 Numerical based questions with single digit integer as answer, 
ranging from 0 to 9. Each question carries +3 marks for correct answer. There is no negative 
marking. 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314) Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Two trains A and B are moving on same track in opposite direction with velocity 25 m/s and 
15m/s respectively. When separation between them becomes 225 m, drivers of both the trains 
apply brakes producing uniform retardation in train A while retardation of train B increases linearly 
with time at the rate of 0.3 m/s?. The minimum retardation of train A to avoid collision will be 

(A) 2 m/s? (B) 2.5 m/s? 

(C) 2.25 m/s? (D) 2.75 m/s? 


Two blocks M; and М» rest upon each other on an inclined plane. М, 


=0.2 
Coefficient of friction between surfaces are shown. If the angle 0 is ds Eo М. 
slowly increased, then (M; < M) 


(A) block A slips first ш-0.5 

(В) block В slips first 

(C) both slip simultaneously 7,9 
(D) both remain at rest 


An artificial satellite of mass m is moving in a circular orbit at a height equal to the radius R of the 
earth. Suddenly due to internal explosion the satellite breaks into two parts of equal masses. One 
part of the satellite stops just after the explosion. The increase in the mechanical energy of the 
system (satellite + earth) due to explosion will be 

(Given: acceleration due to gravity on the surface of earth is g) 


(A) mgR (p 0" 
тан 8тан 
(c) 79 ЫШ. 
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The equation of a particle executing SHM is given by x= 509) cm, where f is in second. 


The distance travelled by the particle in the first 8.5 s is 


(A) (2+ 5 cm (B) т-3| ст 
3 3 
(C) (24- cm (D) СЭ ст 


n identical charged particles are placed on the vertices of a regular polygon of n sides of side 
length a. One of the charge particle is released from polygon. When this particle reaches a far of 
distance, another particle adjacent to the first particle is released. The difference of kinetic 
energies of both the particles at infinity is k. Magnitude of charge is 


(А) ,/4ne,ak ys 


4né a 


(D) Jka 


(C) 


о | > 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


A blocks P of mass 4 kg is placed on horizontal rough surface Р 
with coefficient of friction u = 0.6. And two blocks R апа Оо! 
masses 2 kg and 4 kg connected with the help of massless 
strings A and B respectively, passing over frictionless pulleys 
as shown, then (g= 10m/s?) 4kg 
(A) acceleration of block P is zero. Q 
(B) tension in string A is 20 N. 

(С) tension in string Bis 40 М. 
(D) 


D) surface contact force on block Pis 20-/5 5 М. 


ы 
ё 
e 


S 


Е 
= 
ll 
о 
о 
КАСКАК 


№ 
A 
о 


D 


A body moving towards a finite body at rest collides with it. It is possible that 

(A) both the bodies come to rest 

(B) both the bodies move after collision 

(C) the moving body comes to rest and the stationary body starts moving 

(D) the stationary body remains stationary; the moving body changes its velocity 


Space for rough work 
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An object is floating in a liquid, kept in a container. The container is placed in a lift. Choose the 
correct option(s) 

(A) Buoyant force increases as lift accelerates up 

(B) Buoyant force decreases as lift accelerates up 

(C) Buoyant force remains constant as lift accelerates 

(D) The fraction of solid submerged into liquid does not change 


A standing wave of time period T is set up in a string clamped between two rigid supports. At t= 0 
antinode is at its maximum displacement 2A. 

(A) The energy of a node is equal to energy of an antinode for the first time at t= 7/8. 

В) The energy of node and antinode becomes equal after every 7/2 second. 


(B) 

. ; T: 
(C) The displacement of the particle of antinode at t = 8 і5 У2А А 
(0) 


D) The displacement of the particle of node is zero. 


Charges Q, апа О, lie inside and outside respectively of a closed Gaussian surface S. Let E be 
the field at any point on Sand ф be the flux of E over 5: 

(A) If О changes, both E and $ will change 

(B) If Q, changes E will change 

(C) If О, 20 and Q, zOthen E zObut ф= 0 

(D) If О, #0 and Q, =Othen E=Obut $20 


Two circular coils of radii 5 cm and 10 cm carry equal currents of 2A. The coils have 50 and 100 
turns respectively and are placed in such a way that their planes as well as their centres 
coincide. Magnitude of magnetic field at the common centre of coils is 

(A) 8x x 10 ^ T if current in the coil are in same sense 

(В) 4x x 10 ^ T if current in the coil are in opposite sense 

(C) zero if currents in the coils are in opposite sense 

(D) 8x x 107 T if current in the coil are in opposite sense 


Space for rough work 
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Two capacitors of capacitance C, and C, are charged to a potential |+) + -| 

- + 
difference of V, and V, respectively and are connected to an inductor ү, [t = | C t Е 
of inductance L as shown in the figure. Initially key kis open. Now key C; 2 
kis closed and current in the circuit starts increasing. When current іп Ке 
the circuit is maximum | дуй 


(A) Charge on both the capacitors is same 

(B) Induced emf in the inductor is zero 

(C) Potential difference across both the capacitors is same 

(D) Electrostatic potential energy stored in both the capacitors is same 


When photons of energy 4.25 eV strike the surface of a metal A, the ejected photoelectrons have 
maximum kinetic energy T4 eV and de Broglie wavelength A,. The maximum kinetic energy of 
photoelectrons liberated from another metal B by photons of energy 4.70 eV is Tp = (T4-1.50)eV. 

If the de Broglie wavelength of these photoelectrons is Ag = 2A, , then 


(A) The work function of A is 1.25 eV (B) the work function of Bis 4.20 eV 
(C) T4 2 3.00 eV (D) Ta 2 1.5 еу 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


A rigid ring is made to roll along the ceiling of a room, where exists 


a uniform horizontal magnetic field of induction B perpendicular to % © 
the plane of the ring. The velocity of the centre of the ring is 
constant and its modulus is у. A charge particle P of mass m is 2 © 
fixed on the ring. The charge q on the particle is Ж that 

By 9 Е) 
there is no force of interaction between the ring and the particle, 
then find the value of k ? ® ө 9 9 e Q 


Space for rough work 
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Figure shows a charge array known as an “electric quadrupole”. For a point on the axis of the 


1 
quadruple, the dependence of potential on r |> >> r) is—. Find n? 
r 


a 
a a 
>< t ------------------------------------------------- e 
e өө e P 
+4 -4—4 +@ 
є r » 


A non conducting ring having uniform charge distribution q is 


having a small cut of length b(b << R) is released from rest with 
its plane parallel to the field as shown in the figure. If the maximum 


| C qEb 
angular velocity of the ring is 4 5, then find the value of C ? 
22mR 


Two wires are made of the same material and have the same volume. However, wire 1 has 
cross-sectional area A and wire-2 has cross-sectional area 3A. If the length of wire 1 increases 
by Ax on applying force 1 newton, how much force (in Newton) is needed to stretch wire 2 by the 
same amount? 


Two pendulums of lengths 1.44 and 1 metre length start swinging together. After how many 
oscillation of first pendulum they will again start swing together? 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. Which of the following compound has lowest potential energy? 


“ДТ 2. 
(C) j (D) М 2 
2. The following two compound are: 


P 


(1) (1) 


(A) Identical (B) conformational isomers 
(C) geometrical isomers (D) structural isomers 
3. If mercuric iodide is added to an aqueous solution of KI, the: 
(A) freezing point is raised (B) freezing point is lowered 
(C) boiling point does not change (D) freezing point does not change 


Space for rough work 
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4. Which of the following is weaker base? 

(A) N (SiH,), (B) N(CH,), 

(C) NH (CH, ), (D) All are equally basic 
5. Choose the correct method for each: 


(A) Ni: electrolysis, Си: van Arkel process, Zn: zone refinining, Ga: zone refining 
(В) Ni: mond's process, Cu :electrolysis, 77: van Arkel process, Ga: zone refining 
(C) Ni: electrolysis, Cu: zone refining, Zr: van Arkel process, Ga: electrolysis 

(D) Ni: electrolysis, Cu: zone refining, Zr: van Arkel process, Ga: mond's process 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. Which of the following compound have larger C—O bond length than C —O bond length of 
О 
| 
H3C—C—CH35 
(A) О (В) О 


(С) О (О) | 


Q 


Space for rough work 
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7. Which of the following compounds are soluble in NaHCO, ? 
(A) Picric acid (B) 5О5Н 
(C) OH (D) COOH 
МО, МО, 
8. Which of the following statement/statements is/are correct? 


(А) inthe NaCl structures, each Ма” ion is surrounded by 6CT ions as nearest neighbours 


and twelve Ха” ions as next nearest neighbours. 

(B) the co-ordination number of cation generally increases as the radius ratio increases 

(C) packing efficiencies higher than 0.74 are possible only with cation and anion of different 
sizes 

(D) during a crystal defect electrical neutrality should be maintained. 


9. Which of the following has/have a dipole moment: 
(A) 2,2, 3,3 — tetramethylbutane (B) Trans-2-pentene 
(C) cis-1, 2-dichloroethene (D) trans-1, 2-dichloroethene 


Space for rough work 
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10. An optically active alcohol А(С,Н,,О) on oxidation gives В. А on acidic heating gives 
C (C,H,,) as major product. С on ozonolysis produces D (C,H,O) and 


oe ers . Don reduction with LiAlH, ave 9-9 
О 


Identify correct answer: 


(A) CH, (B) СНз 
А 15 Epon Bis COOH 
H H 


(o ME Су | (D [= 
C is D is О 


11. A mixture of three proteins, (A) (pepsin), (В) (haemoglobin) апа (С) (Lysozyme) was separated by 
electrophoresis method at pH=7. The pH at isoelectric point (рі) of the proteins are pl of 


(A), (B) and (C) which are following statement/statements is/are correct? 


12. Which of the following order for basic strength is/are correct? 


(A) Nw SN (B) О 
> С 1 | 2 on ГҮ” 
N N N " 
H H 


(C) (D) 
о-оо“ oC 
NH N N N == 
Н H H 
13. Which of the following has face centered Bravais lattice? 
(A) Hexagonal (B) Monoclinic 
(C) cubic (D) orthorhombic 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


If four atoms of same radius are placed at the alternate corner of a cube touching each other, 


than the length of body diagonal of the cube is equal to VxxR, where R is the radius of atom. 
Find the value of x? 


The cost of electricity required to deposit 1 g Mg is Rs. 5.00. The cost of 30 g of Al to be 


deposited is Rs. X. Find the value of ET ? 


A certain buffer solution contains equal concentration of X and HX. The K, for X is 
1079. Find the pH of this buffer solution? 


Co forms dinuclear complex with a sigma bond within two Co atoms. Consider that metal 
carbonyls follows EAN rule. The complex can be written as CO, (CO) . Find the value of x ? 


x 


Diethyl 2B , B —dimethylglutaric acid (ester) is condensed with diethyl oxalate in presence of 
sodium ethoxide and ethanol to form a major product (Р) , which on acidic hydrolysis followed by 


heating gives another product (Q). Calculate total number of C=O bonds in (P) and (Q) 
compounds? 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


13 


AITS-CRT-IV-(Paper-1)-PCM-JEE(Advanced)/17 
Mathematics PART - 111 


SECTION - A 
Straight Objective Type 
This section contains 5 multiple choice questions numbered 1 to 5. Each question has 4 choices (A) 
(B), (C) and (D), out of which only ONE is correct 
1. 


Suppose f and g are functions having second derivatives f" and g" everywhere, if f(x) g(x) = 1 for 
f" " 
all x and f ' (х) and g' are never zero, then (5); 9 


- equals 
f'(x) g'(x) 
(A) f' (x) (B) 21 (x) 
f(x) f(x) 
2g) m) - 2£ 09 
g(x) f(x) 
2. 


Let a real valued differentiable function f(x) be strictly monotonic on [a, b], then 
b 


я әу == Јох еа 
e сор - к(а) Jax = (Б-г (х))ах 


f(a) 
b 


f(b) 
с) | од-4) dx = | x(5- £^ (x)J ax 
a f(a) 

(D) None of these 


Space for rough work 
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1 
Let A be the point of intersection of the curve у =log, 6 4) + log, V9x* —6x +1 and the 
3 
circle x? + у? = 17. B is also a point on the curve but lies inside the given circle such that its 
abscissa is an integer, then max {AB} is 


(A) 2 units (B) 3 units 
(C) 4 units (D) none of these 
: San e а, x 
If S, denotes the sum of first n terms of an AP and a, = ——~—, then Lt y= is equal to 
2n Yn noe 1р П 
(А) 2 (В) 4 
(С) 6 (0) 8 
The possible value of a for which е2 — (a — 2) e* + a < 0 holds for at least one positive x is 
(A) 2 (B) 3 
(С) 4 (D) 7 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


6. 


The values of x for which x? — 4x > cot” x holds true belong to 
(A) (-, -1) (В) (5, >) 
(С) (-1, 5] (D) none of these 


For a given parabola у? = 4ax, two variable chords PQ and RS at right angles are drawn through 
the fixed point A(x;, yı) inside the parabola, making variable angles Ө and о with x-axis. If ri, ro, 


1 1 
f, r, are distances of P, Q, Rand S from A, then the value of — + —— 
nr, ғұғ, 
(А) independent of Ө (B) independent of a 


(C) depends upon both 0 and о (D) is a constant 


Space for rough work 
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From (1, 2), tangents are drawn to the curve y? — 2x? — 4y + 8 = 0. Then 
sum of x—coordinates of points of contact is zero 


If 


ју (хИх 


-е ax (а +b) also Kx) = 0 for any хе (a, b) ) and g(x x) = [ Р(х), then 
0 


Ш x)dx when aand bare positive 
(A) cannot be positive (B) cannot be negative 
(C) cannot be equal to zero (D) nothing can be said 


If a, B, y e R, then the determinant 
(е! +е ©)? (е E gs 4 
А= е? e P)? (е? eB)? A4 is 
(e^ pe y? (e? aen 4 
(A) equal to 0 (B) equal to е) 
(C) independent of o, В and y (D) dependent of о, B and 


Space for rough work 
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11. If AB = A and BA - B, where A and B are square matrices, then 
(A) А?-А (В) A? =B 
(С) В? = B (D) B? = A 
12. If a complex number satisfies the equation |z| – logə(z + 2) = 0 (Re z > 0), then 
(A) z= -Z (В) |z| = 2 
(С) arg(z) = 5 (D) arg(z) = 0 
13. If the equation x? + 2x” + x + k = 0 has three real roots in which two roots are equal, then value of 
k is/are 
(A) 0 (в) k ==" 
4 
(C) k= ыг (D) none of these 
27 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


"WES 
1 y T eee 


1- y? 10 


1. Find number of positive integral solution of equation tan х +cos” 


2. Tangent are drawn from any point on the hyperbola x^ /9 — y^ /4 =1 to the circle 


x? + у2 = 9 If the locus of the mid-point of the chord of contact is а 


2 
a(x? + y?) = bx? -cy?, then the value of 


a? «p? + c? — 7870 is equal to................ 


Space for rough work 
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122 
If A=|2 1 2 | and A? - 4A – 51 = О where | and О are the unit matrix and the null matrix of 
24-2: ol 
-3 2 2 
order 3 respectively. If 15А =А|2 -3 2| then the find the value of à. 
2 2 -3 


The plane 2х-2у--2-3 is rotated about the line where it cuts the xy plane by an acute angle 
a . If the new position of plane contains the point (3, 1, 1) then 9cos@ equal to ....... 


If 0 < a, В < 2л, then the number of ordered pairs (а, В) satisfying sin*(a + В) — 2 sina sin(a + В) + 
sina + cos?p = 0 is 


Space for rough work 
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CHEMISTRY 


MATHEMATICS 


1. B 


A 


B 


2. A 


с 


В 


3. с 


9. ACD 


10. ABC 
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Physics PART - | 
SECTION – А 
1 0-(25) -2ax........... (1) 
=з, йр 


у=15-— 56 (2) whenv =0 — t =10sec 


"uns 1422 а 
0 20 0 


0 

225- x-15(10)- 2. 0000) 
20 3 

225-х-150-50...... (3) 

Solving (1) апа (3) 

а-2.5т/%: 


: М 0 
2. M g sin 0 > 18059 


1 
M, will slip if tan 0 > 5 


М,е 0" 1 
Missing ERAT... Lar ан 
5 2 
TRAE І 
М, will slip if tan@'> 2M, 
2---- 
5 М, 
So Mi will slip first 
3. Using momentum conservation 
m [0M ту, 
2R 2 
v'- 2GM 
R 
AU = 1 m 2GM 1 " GM 
22 R 2 2R 
Aga ЛЕ 
4 
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3 см 


42 


Time period = 4sec 
Distance travelled іп 8sec = 24cm 


Distance travelled іп 8.5sec = 24 + 3 2 (n : |в 
ар 
poe 
4лё, a 


40N 

-— —| 4kg ЇБ--»20М 
>- 
f 


f =20N (< 24N) 
So block will not move 


Contact force = (20) -(40) -2045 N 
Option (a) and (d) violate law of conservation of momentum. 


Buoyancy force when lift accelerates upwards =V, (g +а) p 
V,'p(g*a)-Vog -Voa 

V.'pg -V,.'pa-Vog -Уса 

V.'pg *V,'pa-V,pg -Ура (Using equation (1)) 

V, (в+а)=У,(а+в) 

ЛЕЛ 


Flux depends upon charges inside Gaussian surface and field оп all charges. 


I I 
For same sense field B — Niho + BE 82 x10^T 
28, 26, 
Ми, Nout 
For opposite sense field B' = Шо Жа _() 
2R 2R, 
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di 
When current is maximum ET =0> V =-V, 
t 


And EL, 
dt 


SECTION - C 


T 6 
T. 3 
So after 5 oscillation of first they will swing in phase 
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Chemistry PART - II 
SECTION – A 
1. In option (a) all methyl groups are equatorial 
2. (1) is trans and (II) is cis form 
3. 
2KI+Hgl, —> K, [Неї | 
—— —— 

Fourions threeions 
4. Due to back bonding (a) is a weaker base. 
6. 

(a) О ore (b) O O •• 

+ 
--» => 
+ 
aromatic 
(c) О C) ss (d) O Ov 
| " 
> (ўе 
i anti aromatic 

9. 

(a) CH3 CH; (b) H.C—CHo H 

H3C—C—C—CHg TE. 
H СН, 
CH3 CH3 
c) Cl Cl d) H Cl 
(с) / (d) \ 
с=с с=с 
/ \ / \ 
H H Cl H 
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10. 
сн; сн; 
ас Bs [coon 
H 


H 
(A)(CsH,.0) (B) 


H'/A 


нс 
2) ( ozonolysis y 4 б=о 
нас 


(с) (D) 


LiAlH, 
Oe 
11. An amino acid at its isoelectric point, will not migrate. 
12. A lone pair of N-atom participating in resonance will be less basic 
SECTION - C 
1. 
ИУ TENE 
Vv Vv 
Face diagonal of cube (AB)=2R 
2R 
Edge length of cube (ВЕ)|--- 
(вЕ)- 2 
2R 


Body diagonal of cube (AD) =V/3x—= 


42 


=J6xR 


2. Me” «2e —>Me| Ey, - un) 


Charge required for the deposition of 12g Mg = ІР 
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1 

Charge required for the deposition of 1g Mg = md 

F 
2. cost for —charge=Rs.5 

12 

27 

APO safes i -%) 
Charge required for 9g =1F 


30 
Charge required for 30 g = ТЫЙ = —— 


Cost for UR. charge-5 x12x 208 
= Rs.200 


pKaof НХ -14-10-4 


рН = pK, log =4 


(CO jm Co - Co (СО) 


ЕАМ(=36)=27+1+2х5 


—28+х= 36 
х= 8 
COOC;Hs 
О 
COOC Hs 2 
ді COOC>Hs C,H,0" Na 
COOC;H SU 
COOC>Hs 215 V 
diethyl-ß,ßB-dimethy1 COOC;H; 
glutaric acid ( (ester) COOH 


(P) 


Є 


booH 
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Mathematics PART - 111 


ЗЕСТІОМ – А 


а, ' 
PG) go) %/#®) oo arp 258) eG). go) -1] 
(x) Eg) SEDE “rales agp ee 
(еу) 


2. Letf (х) 2t => f(t) = х 
f(b) 


b b 
| 2x(b — £^ (x) ix = [210.5 - 0.f (0dt =b t) ДЕРЕКТІ 
f(a) a a 


b 
= оо) -EO hx 
8. y= 2022 V9x* -6x +1 = 022 |3х-1|-1. 


1 
Since x > 3' maximum {AB} = 3. 


a! + (За –1)а] T 

4. а= 27 2 = sa: lt > -—3=6. 

=a + (2а -1)d]- [a + (n - 1d] а 

2 2 
5. e?' + 2e* < a(e-1) = (e-1)? + 4(e* — 1) + 3 < a(e%1) 
6s С —+4<аза»4+2\. 
е жолы: 

7. Let two perpendicular chords through A(x, у) be PQ and RS. 


х-х - 
Equation of РО is L- А У 
соѕ Ө sin Ө 
РО. Any point on this line may be taken as (х; + /с050, yı + 
іп). As the point lies on y? = 4ax, 


(y, + гїп Ө)” = 4a(x, + rcos Ө). 


=r where tané = slope of 


=> r'sin^042y,sinO.r – AacosOr + y; —4ax, = 0 


а sly? - дах) 
TE sin? Ө 
Жү - (y? — 4ax ) 
Similarly r,r, = ——7—7———- where tana = slope of RS 
sin” a 


Since PQ is perpendicular to RS, 
а = 90 + Ө огөӨ – 90 
In either case; ѕіп2о = cos?0 


— —— ——— —M————MMÁÀ—QMTHH—nÁnunÜÁ 
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1 ч 1 5іп20+соѕ2 Ө 1 


Now which is constant 


А nh 7 -(y? —4ах,) = -(у; - 4ax, 


8. Curve is (y- 2)? = 2270 — 4 (1) 


ду. 3x? 
dx y-2 


Equation of tangent at (xı, ул) 


As it passes through (1, 2) 


1 


2 
> 2-y- (I х) 


ог (у,-2) = Зх (x –1) 


or 2x, –4 = 3х? -3x; [As (x, yı) lies on the curve] 


or x; 3x; +4=0 

or (x; + 1) 066-2)? 20 
X1 2—1or2 

But X1 x = —1 (itis clear from equation (1)) 
X = 2 


у =2+2^/3 


Points of contact are (2, 2 + 2 4133 and (2,2-2 43) 
sum of x—coordinates of points of contact is 4 
sum of Жан of points of contact is 4. 


lf rae) «fir Jax 


=> f(xis TS positive in (a, b) 
or f(x)is negative in (a, b) and also b» a 


Also g'(x)= f(x) 

When f(x) 3 0 = 9 (х) > 0 = g(x) is increasing function 
«0 —g9'(x) <0 = Q(x) is decreasing function 

88 0(0) = 0 


9. If 


which will be positive for 0 < a < b. 
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4 (е% егі)? 4 
-А-|4 (е-е): 4-0 (2 C, & Сз are identical). 
4 (e? ap") 4 


11. We have AB=A 
= A(BA)=A[ ВА = В] 
= (АВ) А=А 
= АА-А [-АВ= A] 
=> А?-А 
Again BA = B 
> B(AB)-B [- AB= A] 
— (BA)B-B 
=> BB=B=>B°=B 


12. [| – logə(z + 2) = 0 
z42-2" 
х+2 = 2*апау = 0 
hence x = 2, у = 0. 


13. 
SECTION - C 
E 41 зо dd 
1 tan x-tan —=sin —— 
y 10 
1 -1 -1 
tan — -tan 3-tan x 
y 
41 ES 3-х 
tan — = tan 
y 1+3х 
Зх +1 * : 
= 3 x=1,2 and corresponding y=2,7, thus two solution 
=X 
12:2 
3 А-|2 1 2 
22 1 
1229 231-2: 2 9 8 8 
A*=|2 1 2||2 1 2144 9 8 
22 1112 2 1 8 8 9 
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A? -4A – 51=0 
о 8 8] [4 8 8] [5 o 0] fo O O 
8 9 8|-|8 4 8/-|0 5 01-10 0 01-0 A? -4A —SI-0 
8 8 9| 18 8 4| оо 5| Jo 0 O 


Multiplying by А”! both sides, 
АЛ ES ДА 51| = А10 
A-4I-5A !-0 


А-41-5А” 
| 1 2 2] [4 0 0 
Же ДАРА) 2 1 2|-[0 4 0 
2 2 1| |0 0 4 
з D. 9 
А!=—|2 -3 2 
5 
22 -3 


Let equation of new plane 2x-2y+z-3+Az=0 
Point (3, 1, 1) lie on it >å = -2 
Hence equation of new plane 2x – 2y -z = З 


B(ab) D C (c, b) 


O 
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FIIT) EE J EE (Advanced), 2017 


CONCEPT RECAPITULATION TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 186 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 to 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (07 to 14) contains 8 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer and — 2 mark for wrong 
answer. 


Students from All Programs have qualified in JEE Advanced, 2016 


ALL INDIA TEST SERIES 


Section-A (15 — 18) contains 4 Paragraph Type questions: Each question has FOUR options 
(A), (B), (C) and (D). ONLY ONE of these four options is correct. Each question carries +3 
marks for correct answer. There is no negative marking. 


Name of the Candidate 21211111 ЇЇ 1111 
LEE TEE E JE EE TEE ЕЛЕ 


тете — — |ГІГТІГІІГІГІГІГІПІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron е = 1.6 x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 105 N/m? 
Gas constant R = 8.314 J K” mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h = 6.625 x 1073 J.s 

6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV - 1.6 x 10713 J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION – A 


Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A particle is projected from a point O with velocity u in a direction making an angle a with the 
horizontal. At Р, it is moving at right angles to its initial direction of projection. Its speed at Р is 

(A) utan o (B) ucot a 

(С) и cosec о (D) usec a 


A block of mass m moving with velocity v strikes elastically another 
identical mass connected to a spring as shown in figure. The 
maximum compression produced in the spring (Assume surfaces to 
be smooth) is 


ту? ту? 
А В 
(А) ok (B) k 
2 
(C) my (D) none of these 
3k 


A block of mass 20 kg and volume 103 cm? is suspended vertically from a ceiling by a wire. Тһе 
linear mass density of the wire is 5 x 10% kg/m and its length is 50 cm. The wire is vibrating in its 
fundamental mode and producing beats with a tuning fork of frequency 190 Hz. When the block 
is just completely immersed in a liquid and vibrated in its fundamental mode, it produces the 
same number of beats with tuning fork as earlier. Density of the liquid is (g = 10 m/s?) 

(A) 3.8 gm/cm? (B) 7.6 gm/ cm? 

(C) 1.9 gm/ cm? (D) 5.0 gm/ cm? 


A vertical cylinder with a massless piston filled with one mole of an ideal gas. The piston can 
move freely without friction. The piston is slowly raised so that the gas expands isothermally at 
temperature 300 K. The amount of work done in increasing the volume by two times is 


(B = уто/к (0042 -0.7) 
(A) 1750 J (B) 2500 J 
(C) 750 J (D) 4250 J 


Space for rough work 
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In Young’s double slit experiment, double slit of separation 0.1 cm is illuminated by white light. A 
coloured interference pattern is formed on a screen 100 cm away. If a pin hole is located on this 
screen at a distance of 2 mm from the central fringe, the wavelength in the visible spectrum which 
will be absent in the light transmitted through the pin-hole are 1 
(A) 5714 A and 4444 A (B) 6000 A and 5000 A 
(C) 5500 A and 4500 A (D) 5200 A and 4200 A 


The figure shows the variation of photo current with anode Photo current 
potential for a photo-sensitive surface for three different 

radiations. Let la, l and l be the intensities and fa, % and fe C 

be the frequencies for the curves a, b and c respectively; a 


(B) f; =f, and /, = Іс 
(C) f, =f, and 1, =I, 
(D) f, =f. and I, =I, 


O Anode potential 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


7. 


A particle is acted upon by a force of constant magnitude which is always perpendicular to the 
velocity of the particle. The motion of the particle takes place in a plane. It follows that 

(A) its velocity is constant (B) its acceleration is constant 

(C) its kinetic energy is constant (D) it moves in a circular path 


А rod of mass 'M — m' carries an insect of mass ‘m at its bottom end 
and its top end is connected with a string which passes over a smooth 
pulley and the other end of the string is connected to a counter mass M. 
Initially the insect is at rest. Choose the correct option(s). 


(A) As insect starts moving up relative to rod, the acceleration of centre of M 
mass of the system (insect + rod + counter mass) becomes non-zero M-m 

(B) As insect starts moving up relative to rod, tension in the string remains 

constant and is equal to Mg. m 


(C) As insect starts moving up relative to rod, the tension in the string becomes more than Mg. 
(D) Acceleration of centre of mass of the system (insect + rod counter mass) is zero when insect 
moves with constant velocity. 


Space for rough work 
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A particle of mass m moves in a straight line. If vis the velocity at a distance x from a fixed point 


on the line and v? =a —bx’, where a and b are constant, then 


(A) The motion continues along the positive x-direction only 
(B) The motion is simple harmonic 


(C) The particle oscillates with a frequency equal to 2 
Tt 


(D) The total energy of the particle is ma 


10 gms of ice at 0°C is mixed with 5 gms of steam at 100°C. If latent heat of fusion of ice is 80 
cal/gm and latent heat of vaporization is 540 cal/gm. Then at thermal equilibrium 

(A) temperature of mixture is 0°C 

(B) temperature of mixture is 100°C 

(C) mixture contains 13.33 gms of water and 1.67 gms of steam 

(D) mixture contains 5.3 gms of ice and 9.7 gms of water 


In the given circuit the value of mis varying. The correct statements x 
about the circuit are + 
(A) The condition for maximum current flowing from xis m =2. 
V 
(В) The maximum current is —— . тг тг 
Jar V 
(C) The condition for maximum current flowing from xis m= 42 : "m 
(D) The maximum current is S, y 
r £ 
Two straight conducting rails form a right angle where their ends are 
joined. A conducting bar in contact with the rails start at the vertex at 
t = 0 and moves with a constant velocity v along them as shown. А б 
magnetic field В is directed into the page. The induced emf in the Y 
circuit at any time tis proportional to 
(A) t° (B) t 
(C) v (D) v? 
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13. The value of d for which the final image coinside with the object is/are: 
f =15ст R=20cm 


A 
О U 3 


-< > -< > N 
30cm d 
(A) 10cm (B) 20cm 
(C) 30cm (D) 40cm 
14. Hydrogen gas absorbs radiations of wavelength Ao and consequently emit radiations of 6 different 


wavelengths of which two wavelengths are shorter than Хо. Choose the correct statement(s). 
(A) The final excited state of the atom is n= 4 

(В) The initial state of the atom may ben = 2 

(C) The initial state of the atom may be n = 3 

(D) There are three transitions belonging to Lyman series. 


Comprehension Type 
This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 


paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 15 & 16 
Two capacitors of capacity 6 uF and 3uF are charged to 100V and 50V separately and connected as 


shown in figure. Now all the three switches бі, S» and ӛз are closed. 
6uF 3uF 


1 2 3,44 
= t= 
1-0 Цин 
8 100V OV 
5 
PS 
200V 


15. Charges on the 6uF capacitor in steady state will be 
(A) 400 uC (B) 700 uC 
(C) 800 uC (D) 250 uC 
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16. Suppose gi, Ф and дз be the magnitudes of charges flown from switches 51, S» and Ss after they 
are closed. Then 
(A) qı =q; and qe =0 8) qı = = 32 
(C) 94: 45 = 2% (D) 9: = 4 = 93 


Paragraph for Questions 17 & 18 


In physics laboratory, Peter is trying to calculate the focal lengths of a convex lens. He measures the 
distance between a screen and a light source lined up on the optical bench to be 120 cm. When Peter 
shifts the convex lens along the axis of optical bench, sharp images of the source is obtained at two lens 
positions. He also measures the ratio of these two magnifications to be 1 : 9. 


17. The focal length of the convex lens measured by Peter is 
(A) 22.5 cm (B) 30 cm 
(C) 45cm (D) none of these 
18. Which image, as seen by Peter is brighter? 
(A) smaller (B) bigger 
(C) both are equally bright (D) cannot be judged 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. In a crystal structure of an element, atoms are present in fcc arrangement as well as in 
tetrahedral voids. Which of the following relation between the atomic radius and the edge length 
is correct? 
А) ,2а-4ғ (В) VBa =8r 
(с) Ba =4r (D) a=2r 

2. Which of the following does not contain transition metal? 
(A) Haemoglobin (B) Vitamin B,, 
(C) Cis — platin (D) Chlorophyll 

3. Which one of the following reactions is not correct? 

(A) CH,COOK +CF,COOH —> CH, coon: +CF,COOK 
(B) OH 


NO» NO 
+ NaHCO, ——> --СО,(Т)-н,о 


(0) CH,CH,OH + NaHCO, —> CH,CH,ONa+ Н ,0+C0,( 
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The stopping potentials in an experiment of photoelectric effect are V, and У,, with incident light 


A 
of wavelength A апа 1 respectively. The correct relation between V, and V, тау be: 


(А) V, > 21, 2 V, (B) V, «V, « 2V, 
(С) V, =2V, (D) V, « 2V, 
CI CI 
CI CI 
The dipole moment of is 1.5 D- The dipole moment of is: 
Cl Cl Cl 
Cl 
(A) zero (B) 1.5D 
(C) 2.6D (D) 2.12D 
Which of the following is not the compound of aluminium? 
(A) anhydrite (B) bauxite 
(C) corundum (D) Diaspore 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


7. 


Which of the following relation is/are correct about NaCl structure (ais the edge length and r is 
the radius of atom)? 


(A) (a) > (2x n) 
(B) (“2 ха)> (4х) 
(С) (a) =2(r,,. n.) 


(D) Cl” ions have expended fcc arrangement 
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8. When 5 mL of a 1.0 M ACI solution is mixed with 5 mL of a 0.1M NaOH solution, 


temperature of solution increases by 12С. Which of the following(s) can be predicted from this 
observation: 


(A) If SmL of 0.1M НСІ is mixed with 5 mL 0.1 М NH, solution, the temperature rise will be 
less than t?C 
(B) If 5 mL 0.1 M CH,COOH is mixed with 5 mL 0.1 M NaOH, the temperature rise will be 
less than 19С 


(C) If 10 mL of 1.0 M HCI is mixed with 10 mL of 0.1 M NaOH, the temperature rise will be 27°C . 
(D) If 10 mL of 0.1 M HCl is mixed with 10 mL of 0.1 M NaCl, the temperature rise will be 19С 


9. Identify correct statement/statements from the following options: 

(A) has aromatic system 
(B) | has cyclic бле” system 

Noe 

N 
H* ғ 
(С) 
Marked hydrogen іп is more acidic then marked hydrogen in 


(D) N is unstable at room temperature 
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10. Which will show geometrical isomerism? 


(А) H4C—GH 
NOH 


11. Identify the chiral molecule/molecules: 


(А) НС H 


H 


"СН, 


12. 
(А) BaO, 
(C) MnO, 


(B) 
(D) 


Меме Ме Ме 
Et Me Me Et 
HO—N 
NY 
N—OH 


Which of the following is/are can produce H202 on hydrolysis? 


PbO, 
Ма,О, 
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13. The correct statement/statements is/are: 
(A) The distance between two octahedral voids of a cubic close packing of atoms with radius r 
is 2r 
(B) The distance between two tetrahedral voids of a cubic close packing of atoms with radius r is 


V6 x r atthe body diagonal axes 
3 
(C) The distance between tetrahedral and octahedral void р» ғ, where is the radius of atom 


forming the close packing 
(D) The distance between the surface of atoms fcc arrangement along an edge is 2(J2-1)r 


14. Identify the correct relationship: 
(А) [ Cu (NH, ), | with Hybridization of Си = азр? 
(в) Ғе(СО) with x=5 
(C) Zn” Complexes with ар?а: hybridization are diamagnetic in nature 
(D) Сү" Complexes with Paramagnetic nature 


Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 15 to 16 


Assume that water vapour behaves as an ideal gas and the volume occupied by the liquid water is 
negligible compared to the volume of the container. A sample of liquid water of mass 3 g is injected into 
an evacuated 76 L flask maintained at 320 K. At this temperature the vapour pressure of water is 32 mm 
of Hg: 

Now give the answers to following questions: 


15. What % of the water will be vaporised, when the system comes to equilibrium: 
(A) 18% (B) 73% 
(C) 30% (D) 64% 
16. What should be the minimum volume of the flask if no liquid water is to be present at equilibrium? 
(A) 174L (В) 150L 
(С) 1041, (D) 1261. 
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Paragraph for Question Nos. 17 to 18 


White phosphorus is a tetra atomic solid ГР (ғ) | at room temperature and оп strong heating in absence 
of oxygen, it polymerizes into red phosphorus as: 


Р Р 
pop ——» — pop РАЗ  AH=-104KJ/mol of P 
NA NIA NA Ы 
White(g) red(g) 


The enthalpy of sublimation ІР, (s)—>P,(g)| white is 59 KJ/mol and enthalpy of atomization is 


316.25 KJ/mol of P(g). 
Now give the answers of following questions: 


17. The average P — P bond enthalpy in P, molecule is: 
(A) 102 KJ (B) 201 KJ 
(C) 104 KJ (D) 120 KJ 
18. The P — P bond enthalpy in red phosphorus joining the two tetrahedral is: 
(A) 201 KJ (B) 104 KJ 
(C) 305 KJ (D) 80 К./ 
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Mathematics PART - III 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1-1 2 п 
1. If 20 = a then the value of the product (1-- z, (1 + z + zi | dud | 1--72 ) must be 
элч М 1 D 
(A) 2 (B) (+i) 1- — | if n>1 
2 
5 we 
с) 044) ifn=1 (D) 0 
2. Let N be any four digit number say x1 x2 хз ха. Then maximum value of : is equal 
to 
(A) 1000 (B) v 
(C) 800 (D) None of these 
ех 
3. [ —,— [2 In cosec x + sin 2x] ах is equal to 
sin* x 
(A) - 2e° In (cosec x) + с (В) ех In x +c 
(C) е" (In (cosec x) + с (D) none of these 
4. Let P be any moving point on the circle x? + y? — 2x = 1. AB be the chord of contact of this point 


w.r.t the circle x? + y? – 2x = 0. The locus of the circumcentre of the triangle CAB, (C being centre 
of the circles) is 

(A) 2x? + 2y? - 4x + 120 (B) x? + y? - 4x - 220 

(C) x? +y? - 4x «120 (D) 2х2 + 2y? - 4x - 320 
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ABCD is a quadrilateral with side lengths AB = 4, BC = 10, CD = 6 and AD = 6, and diagonal BD 
= 8 units. If the incircles of triangles ABD and BCD touch BD at P and Q respectively, then area 
of quadrilateral C1PC2Q (where C: and C» are incentres of triangle ABD and BCD respectively), is 


(A) 3+ 218 sq. units (В) 3 ва. Units 
(С) 315 4 units (D) none of these 
. sin'x-tan х. 
lim ———.—— is equal to 
x0 X 

1 1 
A) - В) — 
(А) 5 (В) 2 

1 

(С) 2 (б) E 


Multiple Correct Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


7. 


Consider the equation tan (5x cos Ө) = cot (5л sin Ө) for Ө е (0, 27), then 
(A) number of real solution is 28 (B) number of real solution is 14 


2п +1 2п +1 


(C) sin Ө + соѕ Ө = (D) sin Ө - cos 0 = 


Three straight lines are drawn through a point ‘P’ lying in the interior of the AABC and parallel to 
its sides. The areas of the three resulting triangles with P as the vertex are s:, s» and ss then area 
of ABC = 


(A) ROENGEN еа, A аа) 
(С) 4/95 +5253 +5353 (D) s: + S2 + S3 + 2(/sis2 + 4/5253 + 4/5351 ) 


200 

If К denotes the remainder on dividing Nn by n then (k, n) can be 
pal 

(A) (5, 14) (B) (1, 3) 

(C) (3, 10) (D) (3, 15) 
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1 0 
10. The square roots of the matrix К | аге 


(А) ib | (В) 4 A 
0 1 0 -1 

(C) | | (О) Ч | 
01 1 1 


11. Range of the function f (x) = IS] contains 
(A) [0,1) (B) П,2) 
(С) (1,2) (D) (2,00) 
12. Іп AABC, if A=45°, B=75° then 
(А) a* N2c = 2b (B) V3a=~V2c 
(C) a -(N3-1)o (D) 3a - 5b 


13. Equation of plane through A(1,0,0), В(0,1,0) and making an angle 4 with the plane x+ y 23 


can be 
(А) x-y+2z=1 (В) x+y+V2z=1 
(C) xty-V2z=1 (D) х-у-22-іІ 
2 9 
14. If the area bounded by the симе y =х – х and the line y = mx equals 2) Then the value of 
mis 
(A) -4 B) -2 
(C) 2 (D) 4 


Space for rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


17 
AITS-CRT-IV-(Paper-2)-PCM-JEE(Advanced)/17 


Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 15 to 16 
7 
Locus of the centre of a circle touching the circle х? + у — 4y — 2x = 1 internally and tangents on which 


from (1, 2) is making an angle 60° with each other is director circle (C) of a variable ellipse E. On this 
basis given answers to the following questions 


15. The equation of the director circle (C) is 
(А) (x- 2) +(y-1) = J3 (B) (x -1Y «(y -2y =3 
(С) (x +1) «(y -2Y = 43 (0) (х-1/ «(y « 2) =3 
16. Locus of focus of variable ellipse(E) when major axis is parallel to x-axis, 15 
(A) fe Б <|х—-1[</3З апа у = | (B) (x, y)/0<|x|x Зан y = 2) 
(с) (x, »)/0 4 x « 1]e V3 and у-2) (D) (x, »)/0 4 x -1]« V3 and у= 2j 
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Paragraph for Question Nos. 17 to 18 


Let S = (1, 2, 3,.....n} be a set and two numbers x and y are drawn with replacement from S. Let Рк be the 
probability that x? — y? is divisible by k & [x] denotes greatest integer less than or equal to x. 


17. The value of P2 is equal to 
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Physics PART - | 


25. 


27. 


SECTION- A 
у 20 
2u^ —3usinOgt - g? 20 


: з 2 
9u’ sin? 0g? - 8i g? > 0— зїп Ө > AE 
From 0 to 1, emf is constant and —ive 


From f, tot, emf is zero 


From 1, to f, +t, еті is constant and ive 


—-4 cv 
View = ye 
C 2c 
Ve 1 2- 0 
4z є, jx бл €, 
2 
rateoc T^ 


dr 
— —constant 
d 


a= Qon => atü =la -4х3-12 rod / sec? 
y 

lat 1 

23755 (2-2) = at =2a,t = 4a, 


Angle of incident u is greater than vertical angle 


9].3xV = 0.31 


1, 
D4l2gy =27R?./2ey > R = — 
/2gy gy 5- 


E+E, с E, 
R+n+rn К+! 
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t 3 
—_=-—f 
1/2 4 
11 3 2t 
>—t-4> -t= — 
2 1/2 
4 4 
—I-|LT 
HEUS 
2л — уи B 
(mg -kv)/ m g 
1 4 
= =— 
mg kv mg 
— mg – Ку = mg/4 
_ 3mg 
4k 
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Chemistry PART - II 


20. 


22. 


27. 


SECTION- A 


Down the group covalent character decrease 
+1 
Ма Е 2 (см) | 


EDTA“ is Hexadentate and form optically active compounds. 


Using MOT (paramagnetic entities are attracted towards externally applied magnetic field) find 


paramagnetic ions. 
1 
Rate of effusion oc —— 


JT 


Charge is not balanced in reaction except option (B) 


1 
Area under the curve = —1x 3x10? HOS =-7.5x10°J 


P, +20HNO, —— 4H,PO, + 20 NO, T +4H,O 


m.moles of NaOH =2xm.moles of Н,РО, = m.moles H,PO, = 


20 
m.moles of HNO, = Pu 5=25 
Volume of HNO, = 25 ml 
Zn + 2NaOH -» Ма, ZnO, +H, 

(A) (х) 
Na,ZnO, + H,S > Zns + 2NaOH 


Zn?*, Li+, K+, АІ3+ are colourless where ав Со?" is coloured. 


[700] 

X, = 0.30 

& Y, = 0.60 
P? = 700 тт 


website: www.fiitjee.com 


100x0.1 - 


5 
2 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


AITS-CRT-IV-PCM (Sol)-JEE(Main)/17 


Mathematics PART - III 


SECTION- A 


| 3x? - Ax-1 


(x? +1) /х+1 


-[^ x 
(ху Ух+1 
_ х(х+1)ах dx 
ШЕТТЕ СТЕ (кн 
T x(x 1) х 21. 2x24 xl 
(x +1) VaT x +l (x "ap 
-4| х(х+1)ах 24/х-1 
(x? +1) Үс xd 


2. y[ay—(x?-»*)' de |у") by 
> xy'dx - y (x? - yy dx = y'dy - x(x? -У) dy 
=> y, (хах- ydy) sx 2) ( ydx — хау) 

yy ( ydx — хау) 


2 


=> хах- ydy = (x 


y 
2(xdx- ydy) _ 2(уйх- хау) 
(2-9) у? 
| е EE 
(oy TG 
-1 2 
2 2 =c 
x =y y 
ax, 1 lc 
y X=Y 
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у? = 8х 
Now, tt, =—4 
And oars 
РЕ 
1 | f, 
ep 
==? 
y? = 4ах 
dy 4ах 
dx 2y 
dy 1 
dx t 


Slope of normal = —t 
And tan^ =t? =2 


4. C:(x!y! -4x-8y-5)- A(X* + y! -12х+2у+29)=0 
2-64 4-1 
1+4 1+4 
Common chord 4х—5у – 17 = 0 
Centre lies on common chord 
29 
A=— 
12 
1+6(29/12) 4-29/12 
centre : 
1429/12 1429/12 


198 19 
'. centre | ——,— 
41 41 


liz 


5. [^ Vi+cos 2x.dx 


Centre : | 
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Пл 
= l^ 42 (сов х|.ах 
= |" I2 cos x dx + саг 42 (сов хі ах 
хр |" (сов x| dx + 421“ (сов x|.dx 


= 62[ (cos х)ах+ [сов x.dx — V2] p* cos x.dx 


-—3 
-62 42712 


á—2b = 4i «4j - 4 
Area of -4(24-8(8-25) 
(2á-b)x(a - 2b) - 36 «243 «15k 
9/0 

2 


Агеа - 


Taking first two 
гад(7/4-0) 5 


tan(z/4+B) 3 


_cos(a+B) 8. 

С sin(a—B) 2 

-.cos(a + B)=4sin(a B) (1) 
Similarly 

cos (+a) =sin(B-a) (2) 
Зсов(у-а)--Твіһ(у-а)----- (3) 


After marking sin ^ terms 

(1)+(2)-(3) 

Then, 

1281 (0:-4)-1588:(8-у)-788(7-0)-0 
At х= 0, у = 1 for both curves intersect 


Now y= (1+ 5 33 +sin x 


pom x=0 
dx 
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----аіх-0 
dx -2 
1 
Now т, = 2, mag 
ang- 5 1/2 2-4 
)(1/2) 
9! A (6,0,0) 
(а.В.7) 
B(0,4,0) C(0,0,2) 
Now AH LBC 


Now Р” of AH -(а-6,В,у) 
D' of BC -(0,4,-2) 

Now for 1 lines, 
аа, t bb, cc, = 0 
.0(a—-6)+ B(4)-2y =0 
ЛАВ –2у =0 
еее) 


Similarly 


Now may lie on 
2x+3y+6z=12 


22а +38 +6у =12 
228 eap ee(ag) -2 
4p +98 +366 = 36 


49B = 36 
_ 36 
49 
Now, с =—— and pe 
49 
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10. 


11. 


12. 


24 36 72 
(e. 2,5,2 


f (x) = log, (log,,, (log, (log,,,))) 
x41 

41-3x-4x? 

Now, N1-3x-4x? >0 

4х? +3x-1<0 

“.(4x-1)(x+1) «0 

^ xe(-L1/4) 

log үл (log, (ов, (х))) >0 

log, (log,, (x)) «1 

log, (x) «2 

x»1/9 


Now F(f(x))e x» zoxe(-11/4) 


1 
FG) fü-x)- x 
s, 
27 


0 EE n4ly 
СЭЗ E 5 


= 2 
=cot У tan! ———— 
2, (1-1) 


=cot Y (tan (n + 2) — tan” n) 
1-1 
tan ! 3—tan 1 
s,-|tan '4—{ап !2 


tan” (n + 2) —tan n 


S Зп? +7п 
и n? +9п+10 


-13 
5, = tan 


AITS-CRT-IV-PCM (Sol)-JEE(Main)/17 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-IV-PCM (Sol)-JEE(Main)/17 10 


1 


3d 
13 = cot cot ues 


cottan | 


13 lima 
me 2f (x) 
29512 
2 
Yat-leut СЕ 00 
E 
3 
14 Given он; 
ү1-(/(х)) 
2f Qf (Ж) usn 


Let g(x)-sin (f (ху — х? is non decreasing function 


lim g (x) lim g(x) 
S ud sep 
2 6 


15. 


рсовӨ, рїш Ө 

chord of contact 

рсовӨх- рѕіпбу= q? 

L distance from (centre) to chord of contact 

pcos@x0+ psinQx0-q' 
p 


4 -rp 
p.q.rareinGP 
7.2а -log^, 4a -log?, ба - log; arein AP 


— —— — — —Á—MM——Á—M—MMMQ——H——M YMní—— 
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G.E.of line 

Ax+ Ву+С = 0 

At, + B(2at, + at;)+c=0 
Bat; +(2aB+A)t,+c=0 
Sum of roots 

t +t +t =0 
25090 se Qm] 


(03) 


(2.0) 
x*-—y?+2y-1=0 

x (1) -0 

(x* у-1)(х-у+1)=0 
Angle bisector 

х+у-1 шалсун 


2 / 


х+ъу-1=х-у+1 


х+ъу-1=-х+у-1 
->У-і >x=0 


Area е ee 
2 2 


Orthocentre (0,1) => b=0,c =1 
“4a+b+c=24+041=3 


z 2 z z 
4 ES ге 


12620141 241 2-2 


1 2 2° [ 
= ы 22117522 
1-2 lez 4+1 24-1 
=1+1=2 


11 


Equation of tangent у = 3x t 49a? +b?’ 


This is normal to circle 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-CRT-IV-PCM (Sol)-JEE(Main)/17 


AITS-CRT-IV-PCM (Sol)-JEE(Main)/17 


20. 


26. 


x+y? +4x+1=0 
Panes — 1 brought (—2,0) 


= 0) = -6+ 9а? +b* 


36= 9а? +b" 
AM 2GM 


2; 2 
28 27 > 4/да252 


18 » Зар 
62 ab 


F (x)= INI (гуй 
F (x°) = 8 f (tat 


-x (163) 
Diff. both side 
F (323 -2x43x 


Г(е)-і 2. 


х= f(4)- 1422-4 


Unit place (985697) =1 


A-B «3B 
A p? 
В? В 
Let t=x-— 
X 
A 3 
cu cd ЭРХ 
B t 
ds 
dt t 
4% 6 
dt^ ғ 
4% 
—=0>1t=+ 3 
dt 


12 
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27. 


28. 
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For min t = 355 


3 
eur ан 


f (x)+f (x42) 2 8f (x41) 


x х+2 (1) 

f (x42) f (x-14) - 8f (x4+3)------ (2) 
(1)+(2) 

f (x)+2+(x+2)+ f (x+14) 
=V3{f(x+1)+ f (x+3)} 

=3f (x+2) 

f (x)+ f (+4) =f (x42) 

х->х-2 (3) 

f (x+2)+ f (x-16) = f (x+4)---(4) 

( 


Period T =12 
Т _6 
2, 


Centre (0,— f) 
Equation of circle 
x+y +2fy+c=0 


2 1 1 
(log, a, ) "epigr ses 


(юва,) *c(loga,) +2f (loga,) - 0 
log a,,log a,,log a,,loga, are roots of equation 


E log(a,.4,.4,.a, ) -0 
а,а,а,а,-1 


а, ға, ға; ға, »(1)^ 
IT ТАЕ 2 


SO) Gy +a, +a,24 
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29. 20с, х 30с,, + 20c, х30с., , 
+...... 206. X 306; 
Coeff of х” >(1+x)"(1+x)” 


50с,,,, 5m = £ =25 


m=5 


! 
30. 1920 -5х3х27 -5х3х2х2х2х2х2х2х2-21-9х8 


7 
! 
1920-5х3х4х2х2х2х2х2х1- 2 =9x8x7x6 
1920 =3,5,4,4,2,2,2,1,1 
9! 
21213! 
3,5,4,4,4, 2,111 
9! 
313! 
9! 9! 9! 9! 
Total = —+—+—_+— 
7! SY 21213! 313! 
! 
-21(1442.« 2104140) 
7! 
=393°Р, 
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CONCEPT RECAPITULATION TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 360 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-lis Physics, Part-Il is Chemistry and Part-III is Mathematics. 

. Each part has only one section: Section-A. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


ALL INDIA TEST SERIES 


Name of the Candidate LI LLLI III JI JL LLLI 
LEE TEE E Л E E TEE ЇЇ! 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 


AE ГЛ ЛЕ 111111 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/17 


Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron е = 1.6 x10 "°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107° 

Planck's constant h - 6.625 x 107516 

6.625 х 107” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 
SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A solid cylinder rolling down an inclined plane (with angle of inclination Ө ) without slipping which 
of the following statement is incorrect? 

(A) the friction force is dissipative 

(B) the friction force will aid rotation 

(C) the friction force will hinder translation 

(D) 


the friction force will change if Ө is changed 


The following field line does not represent any of the two fields given in which 
option? 

(A) Induced electric field and electrostatic field 

(B) Magneto static field and induced electric field 

(C) Gravitational field of a mass at rest and electrostatic field 

(D) Magneto static field and Gravitational field of a mass at rest 


A particle is projected from ground at angle @ with horizontal, in such a way that a does not 
recede towards the point of projection. The maximum value of sin 0? 


v2 42 


A) 2— B) — 
(A) 3 (B) 3 
(C) - (D) this is not possible 


Space for rough work 
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4. Figure shown plane waves refracted for air to water using Huygen's 
principle а, b, c, d, e are lengths on the diagram. The refractive index of — air 
waterw.rtairistheratio. ЕЕ ИЕК ИЕККЕ к : 
(A) a/e (B) b/e 22 н 
(C) b/d (D) d/o 


5. Ina Young's double slit experiment, green light is incident on the two slits. The interference pattern is 
observed оп а screen. Which of the following changes would cause the observed fringes to be more 


closely spaced? 
incoming 
ligh waves 


(A) Reducing the separation between the slits 

(B) Using blue light instead of green light 

(C) Usedred light instead of green light 

(D) Moving the light source further away from the slits. 


fringes 


Space for rough work 
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A wire loop is placed in a region of time varying magnetic field which is oriented orthogonally to 
the plane of the loop as shown in the figure. The graph shows the magnetic field variation as the 
function of time. Assume the positive emf is the one which drives a current in the clockwise 
direction and seen by the observer in the direction of B. Which of the following graphs best 
represents the induced emf as a function of time. 


B 


ti t, (к, 


t; +t, 


A capacitor of capacitance C is charged to a potential difference V from a cell and then disconnected 
from it. A charge +Q is now given to its positive plate. The potential difference across the capacitor is 
now: 


(A) V (B) v.e 
(c) V+ (D) V -2 itv «cv 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/17 


An infinite number of concentric rings carry a charge Q each alternately 
positive and negative. Their radii 1,2,4,8....meters in geometric progression 
as shown in the figure. The potential at the centre of the ring will be. 


(A) Zero Q 
12n£, 
Q Q 
C D 
i 8ле, x бт, 


Select the correct choice: 

(А) Тһе gravitational fieldinsde aspherical cavity, withina spherical planetmustbe non zero anduniform. 
(В) When a body is projected horizontally at an appreciable large height above the earth, with a velocity 
less than for a circular orbit, it will fallto the earth along a parabolic path. 

(С) А bodyof zero total mechanical energy placedina gravitationalfield willescape the field 

(D) Earth’s satellite must be in equatorial plane. 


The rate of emission of radiation of a black body at 273°C is E, then the rate of emission of radiation of 
this body at 0°C willbe: 


E E 
А) — B) — 
(^) 16 е 
Е 
С) — D) 0 
ҮЗ! (D) 


A sphere of ice at 0°C havinginitial radius R is placed in ап environment having ambient temperature > 0°C. 
The ice melts uniformly, such that shape remains spherical. After a time Те radius of the sphere has 
reduced to r. Assuming the rate of heat absorptionis proportionalto the surface area ofthe sphere at any 
moment, which graph best depicts r (t). 


(А гд (B) гд 
R R 

=i =t 
(C) гд D) гд 
К R 

ий! ий! 


Space for rough work 
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If angular velocity of adisc depends an angle rotated 0 as œ= 0° + 20, then its angular acceleration a at 
0-1radis: 

(A) 8rad/sec? (B) 10 rad/sec? 

(C) 12 rad/sec? (D) None 


Two projectiles are thrown simultaneously inthe same plane fromthe same point. If their velocities are v , 
and v. at angles 0, and 0, respectively from the horizontal. Then the trajectory of particle 1 with respect 


to particle 2 willbe 

(A) a parabola because both move in parabolic path. 

(B) astraightline because both move in parabolic path 

(C) aparabola because both move with same acceleration. 
(D) astraight line because both move with same acceleration. 


Which of the following statements is true for a particle moving in a circle with a constant angular 
speed? 

(A) the velocity vector is normal to the circle. 

(B) the acceleration vector is tangent to the circle. 

(C) the acceleration vector points to the centre of the circle 

(D) the velocity and acceleration vectors are parallel to each other 


Three noncollinear vectors a,b & c are coplanar then which of the following is incorrect: 


(0) a= kb + m where к & m are two real numbers 


Space for rough work 
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The acceleration-time (a-t) curves for two bodies А and B starting from q 
rest are shown in the figure. Body A achieves maximum velocity У, and а 


body В achieves maximum velocity V, / 2. Find the value of time fin а; (А) 
terms of a, and a,: 
4 4 г-2) t 

(A) --- в) —— uad 

(2a, - a) (a, —a,) 

2 

(C) ——22— (D) — 

(2a, - a) (а-а) 


The average total energy density of the electromagnetic wave is, if the rms value of the electric 
field of the light coming from the sun is 500 NC’. : 


(A) 4x10% Jm? (B) 3.7 x10? Jm? 
(C) 1.35x10^? Jm? (D) None of these 


A rod is supported horizontally by means of two strings of equal length as shown in figure. If one 
of the string is cut. Then tension in other string at the same instant will: 


АҒАР АРАҒА АҒАР АҒАҒА 
А 
(А) remain unaffected (B) increase 
(C) decreases (D) become equal to weight of the rod 


Space for rough work 


НІ ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


20. 


21. 


22. 


AITS-CRT-IV-PCM-JEE(Main)/17 


A uniform circular ring rolls without slipping on a horizontal surface. At any instant, its position is 
as shown in the figure. Then mark the incorrect option: 


(7| 
iv 
д9) 
б 
ТУУУУУУУУУУУУУУ 
р 


(A) Section ABC has greater kinetic energy than section ADC 
(B) Section BC has greater kinetic energy than section CD 
(C) Section BC has the same kinetic energy as section DA 
(D) None of these 


A plane wave of sound travelling in air is incident upon a plane water surface. The angle of 
incidence is 60°. If velocity of sound in air and water are 330 m/s and 1400 m/s, then the wave 


undergoes: 
(A) refraction only (B) reflection only 
(C) both reflection and refraction (D) neither reflection nor refraction 


A balloon filled with hydrogen has a volume 1 m? and its mass is 1 kg. Find the volume of a block 
of light material which it can just lift (in mô): [density of block = 300 kg/m? and that of air = 2 
kg/m*]: 

(A) 1/300 (B) 1/250 

(C) 1/200 (D) 1/100 


A large open tank has two holes in the wall. One is a square hole of side L at a depth y from the 
top and the other is a circular hole of radius R at a depth 4y from the top. When the tank is 
completely filled with water, the quantities of water flowing out per second from both holes are 
same. Then, R is equal to: 


(А) 1,//2л (в) 21, 
(С) 1. (D) 1./2л 


Space for rough work 
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23. 


24. 


25. 


26. 


A piece of wire bent into an L shape with upright and horizontal portion of equal lengths 10 cm 
each is placed with the horizontal portion along the axis of the concave mirror towards pole of 
mirror whose radius of curvature is 1.0 cm. If the bend is 20 cm form the pole of the mirror, then 
the ratio of the lengths of the images of the upright and horizontal portion of the wire is: 

(A) 1:2 (B) 1:3 

(C) 1:1 (D) 2:1 

An object is kept at a distance of 16 cm from a thin lens and the image formed is real. If the 


object is kept at a distance of 6 cm from the same lens the image formed is virtual. If the size of 
the image formed are equal, the focal length of the lens will be: 


(A) 19cm (B) 17cm 

(С) 21cm (D) 11cm 

Under what condition current passing through the resistance E, r E, г, 
R can be increased by short circuiting the battery of emf E,. лл EVV 
The internal resistances of the two batteries are г, and r, 

respectively. E 

(A) E,r, > E, (R + r,) ^ 

(B) E,r, > E, (R + rj) 

(C) E,r, > E, (R + r) 

(D) E,r, > E, (R +г,) 

In the branch AB of a circuit, as shown in the figure, L=1H | R=10 
a current / = 5 Ais flowing, where fis the time in Be— 

second. At t =0, the value of 10V 

(Va х Va) is 

(A) 15 V (B) -5V 

(С) -15 V (D)5V 


Space for rough work 
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28. 


29. 


30. 
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A silver sphere (work function 4.6 eV) is suspended in a vacuum chamber by an insulating 
thread. Ultraviolet light of wavelength 0.2 um strike on the sphere. The maximum electric 
potential of the sphere will be (hc = 12400 eVA) 

(A) 4.6 V (B) 6.2 V 

(C) 1.6 V (D) 3.2 V 


The count rate observed from a radioactive source at t second was М, and at 4t second it was 


No . The count rate observed, at (2) second will be 


16 
N М 
A) 0. В) —2 
A 128 (B) 54 
N N 
С) —2 D) —& 
(©) зо (D) 556 


zs ПІ 
A Veo 


Charge on the capacitor is given by Q = lae , where о and р are constant, t = time, 


l= current, AV = Potential difference then, dimension of В is same as dimension of 
о 


1 
(А) ТЕН (В) Ноёо 
0*0 
(c) Ре (D) — 
£o Ug& 


A simple pendulum is suspended from the ceiling of an empty box falling in air near earth surface. 


The total mass of system is М. The box experiences air resistance R — —kv where v is the 
velocity of box and kis a positive constant. After some time it is found that period of oscillation of 
pendulum becomes double the value when it would have suspended from a point on earth. The 
velocity of box at that moment (take g in air same as on earth's surface) 


Mg 3Mg 

i 4k (B) 4k 
Mg 2Mg 

(C) Dk (D) k 
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Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Most soluble hydroxide in benzene is: 

(A) LiOH (B) NaOH 

(С) KOH (р) АРОН 

Referring to figure-1, identify the three spots obtained by electrophoresis at p” =7 of a mixture 


of the proteins pepsin (p' =1.1) haemoglobin (в! -6.8) and Lysozyme (в! -11.0): 


Start 
| 

(+)electrode • e e (-) electrode 

A B C 

Fig-1 

Which of the following options are correct about position of various proteins? 
(A) Lysozyme will be present at spot A (B) pepsin will be present at spot B 
(C) pepsin will be present at spot A (D) haemoglobin will be present at spot C 
Silver sulphide dissolves in sodium cyanide solution to form the complex? 
(А) Na; | Ag (CN), | (B) Na| Ag (CN), | 
(C) Na, | Ag(CN ), | (D) Na; | Ag(CN) | 


Space for rough work 
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Which of the following is incorrect statement/reaction? 


e [S + аф НСІ ———— [S 
N N° 
H H 


ЖУА СГ 
H 
(B) SN 
/ \ is less basic than | 
N Ке 
Н 
ШТ ағы ЭГ 
| 5 purine has 3 N's as basic sites 
KN 
H 
(D) E 
/ \ + Е —— > aom 4 / ( 
Н А N 
H » 
(major 510 duct) (very minor product) 


Which of the following statement is wrong about complex anion | Co(EDTA) | ? 


(А) oxidation state of Co is +3 (B) compound is optically active 
(C) О (D) total number of five member rings is 6 
о 


number of ас Эн, rings is 4 
Хм 


Space for rough work 
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6. Which of the following reaction is incorrect? 
(A) O 
Ph—CH,—6—cH,—G 272—9 Ph-CH,CH,COOH 
2 1 | 
палаж —Ü9" ,риСН,СН,СООН 


(2H 
Cl 
(C) О 
С! is COOH 
(2)8* 
(D) О 
| он, Ph 
Ph—CH,—CH,—C—Cl_ - Шон , 
7. What will be the ratio of volumes of 2M FeSO, and ЗМ KMnO, in acidic medium for 
oxidation of Fe™ solution? 
2 15 
A) — B) — 
(A) 9 (B) 2 
2 9 
Бай р) = 
(C) 15 (D) 2 
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Which of the following reaction can be used for preparation of alcohol from carbonyl compound 


(А) Ох H HO H 
NaBH, 
COOH COOH 
(B Oz H Es Oz СН,ОН 
СООН : 


(С) H СН,ОН 
om H 
NaBH, 
HO H 
(D) H H 
Oz H LiAlH, 
COOH 
HO CHO 
Which of the following molecules/ions are attracted by an externally applied magnetic field? 
(A) О,, NO, NT, B,, C7 (B) O+, МО, N}, C”, B 
(С) N7, ND C LBS LOS (D Of, №5, ВГ, NO, C7 


When phenyl benzoate (PhOCOPh) undergoes electrophilic substitution, which of the following 
indicates the site for attack of electrophile as E oe 


уусу OO- 
04-0 COO 
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11. 


16 


Which of the following statement about diffusion of gas is true? 
(A) Rate of diffusion of a gas will increase if an inert gas is added to gaseous mixture and allowed 
to diffuse through a pin hole 


(B) Rate of effusion of O, is 472 times that of SO,, for every composition of O, and SO, 


mixture 
(C) Rate of effusion decrease on increasing the temperature 
(D) All are true. 


-- (1) МаМН, д! NatEtOH үр! 
( у—о=н (2)CH,Br >'A —— 'B 
(A) TANS (B) 'R'] МН--СН 
A’ is C==c—NH—CH, B'is / : 
C=C 
"d N 
H 


Which of the following redox reaction is balanced redox reaction? 
(А) IO; + SO; +4H* —> T +SO; +2H,O 

(B) 2Ва0 + O, —— 2BaO, 

(С) 27 +210, —> 21, +30, 

(D) MnO, + C0; -8H' —oM7 +2C0,+4H,O 


Space for rough work 
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"А 15 


The work done in changing state from A to В in following system is......... 
(А) –7.5х10° 7 (В) -7.5х107/ 
(С) +7.5x10°J (D) 47.5х107/ 
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16. 


20. 


Р, + HNO, —o H,PO, + NO, T «H,O 

Product mixture is titrated withO.1M NaOH, indicator shows colour change at second end 
point and 100ml of NaOH is used for that. How much volume of 1M HNO, is used is above 
reaction? 


(A) 20ml (B) 10ml 

50 
(C) 25ml (D) Pu 
When Lithium di-(3-pentyl) cuprate reacts with ethyl bromide produces: 
(A) heptane (B) triethyl methane 
(C) 2-ethylpentane (D) 3-methyl hexane 


2, 7-Octanedione on treatment with aq. KOH and 100°C produces? 


(A) O (B) О 
(С) О (О) О 
Which of the following salts are soluble in МНДОН? 


(А) CuSO, (В) АТС» 
(С) FeCl; (б) all of the above 


Zinc on reaction with NaOH gives a salt (A) along with a gas (X) and (A) on reaction with a gas 
H,S gives white precipitate (W). Which of the following is correct? 

(A) (A) is NagZnOs, (Y) is HS (В) (X) is Нь, (W) is Zn (ОН); 

(С) (A) is NazZnO;, (X) is Oz (D) (W) is ZnS, (X) is H2 
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22. 


23. 


24. 
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Which of the following substitution reaction (SN?) does not give product as shown is reactions? 
(A) (R)- CH,CH (Br)CH,CH,* MeO ——4(S)-CH,CH (OMe)CH,CH, 
(B) (5)- СН,СН (Br)CH,CH, +MeOQ™ —> (R) -СН,СН (ОМе)СН,СН, 


CH, сн; 
(с) (5)-8--соон +С ——(К)- оос см 
H H 


(D) cis-4-iodoethylcyclohexane+OH ——-> trans-4-ethylcyelohexanol 


The aqueous solution of which salt is coloured 
(A) Zn(NO3) (B) LINO; 
(С) Со(МОз)г (D) Potash alum 


Potassium crystallizes in BCC lattice with a unit cell lengtha=5.0A. What is the distance 
between next nearest neighbours? 


(A) 5.0A (B) 4.33A 
(C) 3.5A (D) 7.07A 


For the second order reaction; 2A — B , time taken for the [A] to fall to one-fourth value is 


how many times the time it takes for | A] to fall to half of its initial value? 


(A) 2 (B) 3 
(C) 4 (D) 7 
What is the equilibrium constant of the reaction: 
2M* +N*—>2M**+N*? 
| 5 Я 5 2.303 КТ 
Given E y = 1.68V Bos 1.50V, B =0.75V and ————— =.06 
(A) 1x10” (В) 1x10” 
(C) 1x10! (D) 1x10? 
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26. 


27. 


28. 


29. 


30. 


1 
If an electron has spin quantum number of f and magnetic quantum number of —1, it cannot 


be present in: 
(A) p, —orbital (В) d, - orbital 


(С) p, —orbital (D) s —orbital 


A solution of liquids 'A' and 'B' having vapour pressure in pure state P? & p The solution 
contains 3096 mole of A which is in equilibrium with 60% mole of ‘A’ in vapour phase. If Р? is 


200 mm of Hg, then P? (in mm of Hg) is: 
(A) 500 (B) 700 
(C) 800 (D) 600 


Crystal field splitting energy (А) of complexes [сесі [cr(eN) - and | Cr(NH;, ЫГ 
are х,у апа 2 ст! respectively. Then correct order A, values is: 

(A) х<у<2 (B) x<z<y 

(C) x» y»z (D) x>z>y 

Optical isomerism is not shown by the complex: 

(A) [Cr(ox), |” (B) Cis | Co (en), GT 

(C) Trans | Co(en), eT (D) [Cr(en) |” 

What concentration of Ag” is solution will just fail to give a precipitate of Ag,CrO, with a 
solution in which | сто; | =3x10°M ? 

(Given K,,(Ag,CrO,) =1.2x10"") 

(A) 10“М (В) 2x10 M 

(C) 2x10°M (D) 2x10^M 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


| 3x? +4x-1 
(X +1) ен 
(A) ух+1 o (В 2vxtl |, 


x x^ +1 


2 
(x +1)/х+1 (x? +1)Vx+1 


dx is equal to: 


(C) 


2 2 
2: The general solution of the differential »(o -(x - у?) Jax = fy - x(x? - у?) |а is: 


1 1 2 
(А) 26 =с (B) -4m =c 
х Xx —y y 2 |х+у 
2x 1 2x 1 
(С) +, — = 6 (9) —— >. a C 
y х-у y X —y 
3. A line is drawn at an angle 0 with positive direction of x-axis. It intersects the parabola у? =8x 


at A and B. If AB is a normal chord which subtend a right angle at the vertex of the parabola, 
then tan’ Ө equals: 
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4. The equation of а circle whose diameter is the common chord of the circle 
х +y’ - Ax -8y -520 and x! + y -12x 4 2y - 29-0 is: 
(A) 41x? + 41y? – 396x -38y + 781-0 (B) 2x? -2y! -16x-6y 425-0 


(C) 41x? + 41y? + 396x -38y - 781-0 (D) 17x? 17 y? -300x -154y +901=0 


lix 


5. ee X 1-4 cos 2x dx is equal to: 
1143 3 
ais (B) 8/2 -Ё 
22 


2 
(с) 8/2 | (р) = 
2 3 
6. Consider the vectors à = 2i + j-2k and b =3i — ТЕ К. А parallelogram is constructed such 


that its diagonal are along 2a -b апа G—2b. The area of the parallelogram is: 
9J10 


(A) 9 5 sq.units (B) sq.units 
(C) 9.10 sq.units (D) 1845 sq.units 
л л л 
(^a) 211) (ау) 
7. Let = = . Then 
5 3 2 
12sin" (a — 8)+151їп°(8—у)—7їп^ (y ^a) is equal to: 
(A) M: (B) I 
2 2 
(C) 1 (D) 0 
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COs х . 1 
The angle of intersection of the curves y= (1-3) +sinx and у (к +х+2) аї (h,k) 


where h and k are integers, is Ө , then tan Ө equals: 


3 4 
A) > B) — 
OG (В) = 
(С) 1 (0) 0 


A plane 2x+3y+6z=12 intersects the x-axis, y-axis апа z-axis at А, В, C respectively. The 
orthocentre of the triangle ABC is: 


24 36 72 36 72 27 
(A) EIE (B) (82) 
49 49 49 49 49 49 


24 16 1 36 72 24 
(C) (25) (D) EZ] 
49 49 49 49 49 49 


1 
The domain of the function given by f (х) = log, = С" С МШ is: 


2 3 41-3x- Ax? 


1 11 
A) | —1,— B) | —,— 
“| 4 69 


х-3 
t f(x)= ETT for all x € О, then the value of 
1 2 3 108) _ 
5) 056) ед IS: 
(A) 54 (B) 55 
(C) 108 (D) 2 
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n-l 


The graph of the function y — f (x) has a unique tangent at(z*,0). If 


In (1 — 51 o 
A= lim ЕО чау), {һеп УА" іѕ едиа! їо: 
хэл“ 2f (x) ial 
(A) - (B) : 
3 2 
1 
C) 4 D) — 
(C) ( 4 


Let f be a continuous and differentiable function in (a,b) if f (x).f (x)2 x 1-(f (x)) and 
lim (f (х)) =1 and lim (f£ (x)) =>. Then the minimum value of а: -b | 


is ([.] >represent greatest integer function ) ; 


(A) 1 (B) 9 
(C) 3 (D) 81 


The chord of contact of tangents drawn from any point on the circle x + у? = p to the circle 


x^ y? =q" touches the circle x^ + y^ =r’, then 2a — log, р,4а —log, q,6a —log, ғ аге іп (a 


is real value): 
(A) AP (B) GP 
(C) HP (D) AGP 


Space for rough work 
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If t,,¢, and 1, are distinct, the points (1,.2at, + at;),(t,,2ar, + at; ) and (t,,2at, + at; ) are 


fj gb оз 


collinear, then ———— is equal to: 

21.37.48 
(A) 0 (B) 4 
(C) 2 (б) 1 


The area of the triangle formed by the line x+ у = 2 and angle bisectors of the pair of straight 


lines x^ — y^ +2y =1 is a and coordinate of orthocentre of triangle is (b.c). then 4a+b+c is 


equal to: 

(A) 0 (B) 4 

(C) 2 (D) 3 
z“ Z 2? z“ 

If z is the complex 5" root of unity, then 4-11 qe 2 ÍS: 
2+1 1-2 2+1 2-2 

(А) 2 (В) 0 

(С)4 (б) 1 


x 
If a tangent of slope 3 of the ellipse ie = 1 is normal to the circle x^ + у? +4x+1=0 then 
a 


the maximum value of ab is: 
(A) 2 (B) 
(C) 4 (D) 
If F(x) = |/().й апа Е(х2)- x^ (1+.x), then value of /(4)-п. Then unit place of 


0 
(985697)" is: 


(A) 3 (B) 7 
(С) 1 (D) 9 
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21. 


22. 


23. 


24. 


25. 


The number of points where f (х) = р- р-М is not differentiable is: 

(A) 3 (B) 5 

(С) 7 (D) 0 

If the sum of first n terms of the А. P. 85,90,95,.... is equal to the sum of first 3n terms of the A. 
P. 9,11,13,..., then n equals: 


(A) 8 (B) 9 
(C) 10 (D) 11 
The value of —; | sin ' (cos x)dx is: 

Л 
(А) 0 (В) 1 
(С) 2 (0) 3 


The number of integral roots of the equations (х-1)(х-3)(2х-1)(2х-3)-3 is: 

(A) 1 (B) 2 

(C) 3 (D) 0 

The number of ways in which 7 different letters can be arranged in the figure given below such 
that no row is empty is 59k. 7! 


Then k is: 
(A) 1 (В) 2 
(C) 3 (D)4 
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1 1 A 

If А-х--- and В-х--,хє(0,0) and a is minimum value of —, then [a] is equal to 
x x B 

{[ Jis greatest integer function}: 


(A) 1 (B) 
(C) 3 (D) 4 


Let f (x) be a function such that f (x)+ f (x2) =/3f (x+1) forall x € R, then f is 


T 
periodic with period T. Then value of 2 is: 


(A) 12 (B) 6 
(C) 3 (D) 4 


Let a, r=1,2,3,4 represent four positive real numbers other than unity such that 


1 
2 | is а point on а circle whose abscissa of end of diameter аге о and -а, 
08,» ғ 
then the minimum value of a, +a, +a, “а, is: 
(A) 2 (B) 
(C) 4 (D) 


The sum ЛЫ; С,- (7-0 if p <q, is maximum, then m equals: 


(A) 1 (B) 3 
(C) 4 (D) 5 


A nine digit number is formed from 1,2,3,4,5 such that product of all digits is always1920. The 


total number of ways is 393(°Р J, where the value of r is: 


(A) 2 (B) 3 
(C) 4 (D) 6 
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| FULL TEST -I 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 243 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-B & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


. Section - A (01 — 06) contains 6 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section — A (07 — 09) contains 3 multiple choice questions which have one or more than one 
correct answer. Each question carries +4 marks for correct answer. There is no negative 
marking. 

Section-A (10 — 14) contains 2 paragraphs. Based upon paragraph, 2 and 3 multiple choice 
questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer and — 1 mark for wrong answer. 

. Section - В (01 — 02) contains 2 Matrix Match Type questions containing statements given in 2 
columns. Statements in the first column have to be matched with statements in the second 
column. Each question carries +8 marks for all correct answer. For each correct row +2 marks 
will be awarded. There may be one or more than one correct matching. No marks will be given for 
any wrong matching in any question. There is no negative marking. 

. Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value from 
0 to 9 and each question carries +4 marks for correct answer. There is no negative marking. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

- 1.987 = 2 Cal K тог! 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. An insect of negligible mass is sitting on a block of mass M, tied with a 
spring of force constant K. The block performs simple harmonic motion with 
amplitude A infront of a plane mirror placed as shown. The maximum speed 
of insect relative to its image will be 


VM 2 \M M 
K M 
(C) ANS a (D) A Га | 


2. PV versus T graph of equal masses of Н», Не and СО, is shown іп PV^ 3 
figure. Choose the correct alternative 
(А) З corresponds їо Нь, 2 to He and 1 to СО» 2 
(B) 1 corresponds to He, 2 to Нг and З to СО» 
(C) 1 corresponds to He, З to H» and 2 to CO; / 1 
(D) 1 corresponds to СО», 2 to Нг and 3 to He ҒАР uem 
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A conducting rod is moving with a constant velocity v 
over the parallel conducting rails which are  * x 


connected at the ends through a resistor R and E A H 
capacitor C as shown in the figure. Magnetic field B is 

into the plane. Consider the following statements. 

(1) current in loop AEFBA is anticlockwise i R 112 722 Е C x 
(1) current in loop AHGBA is clockwise ТІС 

(Ш) current through the capacitor is zero 1 

(ІМ) energy stored іп the capacitor is SCBLv? F B G 
Which of the following option is correct * 


(A) statement (I) and (ІІІ) are only correct 
(B) statement (Il) and (IV) are only correct 
(C) statement (I), (Il) and (IV) are correct 

(D) all the above 


The activity of a radioactive sample goes down to about 696 in a time of 2 hours. The half life of 
sample in minutes is about 


(A) 30 (B) 15 (C) 60 (D) 120 

A particle of charge q and mass m starts moving from the origin under the action of an electric 

field E=E,i and magnetic field В =B,k its velocity at (x, 3, 0) is (4i 431). The value of x is 
36E,B, 25m 10m 25Е,В, 


^m 9) тає, шэг т 


A heavy string of mass m hangs between two fixed points А 
and B at the same level. The tangents to the string at A and 
В are at an angle 0 with horizontal as shown in the figure. 
The tension of the string at its lowest point is 


m m 
A (B) 9 
2віп0 2со50 
m m 
G (р) —79 
2іап0 2cot0 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


In a resonance tube experiment to determine speed of sound , air column in the pipe is made to 
resosnate with a given fork of frequency 480 Hz. At room temperature T using a resonance tube 
a student finds two resonance position 16.0 cm and 51.0 cm, length of the air column for the first 
and the second resonance respectively Л is known that speed of the sound at 273K is equal to 
330 m/s.Then, 


4 
(A) percentage error in the measurement of speed of sound ре, 


(В) diameter of the tube is 5 ст 
(C) temperature of the room T is nearly 283 K 


8 
(D) percentage error in the determination of T is 22 


A Young's double slit arrangement is immersed in a liquid screen 
of refractive index ил. The slit plane touches the liquid кес 
surface. А parallel beam of monochromatic light of а] 
wavelength ‘i’ (with respect to air) is incident normally on 

slits. Choose the correct alternatives а2 | 


(A) The fringe width is DA/d. 
(B) If the slit S2 is covered by a transparent slab of refractive index нг and thickness t, the new 
(һ.-1)40 
а 
(C) The ratio of intensities at 'O' in the conditions of the option (A) and option the (B) is 


СЭРЭЛ 


(D) If a slab of thickness t and refractive index из is introduced in front of S, while S; is also 
covered by a slab of thickness t and refractive index u» as shown in figure, then for relation of из 
= шиг the central maxima will be at О. 


position of the central maxima will shift up by 


A net non-zero external force acts on a system of particles. At an instant t, the velocity and the 
acceleration of CM are found to be ио and ао, it is possible that 

(A) Up = 0, ag = 0 (B) Up #0, ag 0 

(C) uo # 0, ag = 0 (D) Up = 0, ao 0 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


A disc of mass m and radius R is attached with a spring of force constant K at its centre as shown in 
figure. At x = 0 spring is unstretched. The disc is moved to x = A and then released. There is no slipping 
between disc and ground. Let f be the force of friction on the disc from the ground. 


A 
-----> 
k 
| CRED е ыг 
х-0 x=A 
10. f versus t graph will be 
(A) f (B) f 
>t >t 
(С) f (D) f^ 


20 >t 
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11. In the problem if k = 10 N/m, m = 2 kg, R = 1 m and A = 2 m. Find linear speed of the disc at 
mean position. 


(A) |% m/sec (В) -/20 m/sec (С) Ё m/sec (D) Р m/sec 


Paragraph for Question Nos. 12 and 14 


A standing wave y = 2Asin(kx)cos(@t) set up in а wire AB fixed at both ends by two vertical wall 
contains a constant magnetic field B. Now answer the following questions. 


9 09 (Q9 


12. The wire is found to vibrate in 3% harmonic the maximum e.m.f induced is 
4ABo 3ABo 2ABo ABo 
(A) (B) (C) (D) —— 
k k k k 
13. In above question the time when the e.m.f becomes maximum for first time is 
(a) 27 (в) = fogs (0) Z 
о о 20 4o 
14. In which of following modes the e.m.f induced in AB is always zero. 


(A) Fundamental mode (B) second harmonic (С) second overtone (D) fourth overtone 
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SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given r s t 


Р 4 
in two columns, which have to be matched. The statements in Column I are 
labelled A, B, С and D, while the statements in Column Il are labelled р, q, r, Е (Р) (4) ©) © 
s and t. Any given statement in Column I can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 5 ©) © Ө (2 ©) 
corresponding to the answers to these questions have to be darkened as С (Р) (4) (ғ) OO 
illustrated in the following example: 
If the correct matches are A — p, and t; B -q and r; C —- p and q; and D-s P (P) (4) Q ОЮ, 
and t; then the correct darkening of bubbles will look like the following: 
1. A car is taking a turn on a rough horizontal road without slipping as shown in figure. Let F is 


centripetal force, f the force of friction, №, and М; аге two normal reactions. As the speed of car is 
increased match the following two columns 


7 LL 


« 
f 
Column -I Column - 11 
(A) | Ni (p) | Will increase 
(B) | N2 (qd) | Will decrease 
(C) | FA (r) | Will remains unchanged 
(D) |F (s) | Cannot say anything 
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In the circuit shown in figure, switch remains closed for long time. It is opened at time t = 0. Match 


the following columns at t = In2 sec 


s a b 
9H 
9 Volt | во 
ЗО 
d с 
Column -1 Column - Il 
(A) | Potential difference across inductor (p |9V 
4.5 V 
(B) | Potential difference across 30 resistor (q) 
6v 
(C) | Potential difference across 60 resistor (r) 
(D) | Potential difference between points b апа с | (s) | None of these 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. A frictionless tunnel is dug inside the uniform 
spheres as shown in the figure-1 and figure-2. 
A particle of mass m is to be projected from 
point P in both sphere so that it can escape 
from the influence of sphere. Let v, is the 
velocity given to the particle in figure-1 and v2 
is the velocity given to the particle in figure-2. 
Find the ratio of vi/v2. (Given: R is radius of Figure-1 Figure-2 
sphere and M is mass of sphere.) 


2. An a particle and proton are accelerated from rest by a potential difference of 100 V. After this 


А 
their de-Broglie wavelengths are 2, and àp respectively. The ratio T to the nearest integer is 


а 


3. А cylinder of radius R is Кері embedded along the wall of a dam as 
shown. Take density of water as p and length of cylinder as L. The 


pgLR? 
X 


vertical force exerted by water on the cylinder is =. Find the 


value of X. 


4. A sphere of mass M and radius r rolls without slipping on a rough concave surface of large radius 


k,(R-r) 
59 


R. It makes small oscillation about lowest point. Find the value of k if time period is 


5. Each branch in the following circuit has a resistance r = 10. The 
equivalent resistance of the circuit between the points A and B is 
A 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. 


The equilibrium p-xyloquinone + methylene white —— p-xylohydroquinone + methylene blue may 
be conveniently by observing the difference in color methylene white and methylene blue. One 
mill mole of methylene blue was added to 1 L solution that was 0.24 M in p-xylohydroquinone and 
0.012 M is p-xyloquinone. It was then found that 4% of the added methylene blue was reduced to 
methylene white. What is the equilibrium constant of the above reaction? 

(A) 48 (B) 4.8 (C) 480 (D) 0.48 


Sea water is found to contain 5.85% NaCl and 9.50% MgCl» by weight of solution. Calculate its 
normal boiling point assuming 80% ionization for NaCl and 50% ionization of MgCl. 


Кың) = 0-51 kg тог К | 


(A) 102.29°C (B) 102.92°C 
(С) 101.59 °C (D) 101°C 
0.50 gm mixture containing NaHCOs, Na»CO; and ^ 


KCI was dissolved in 50 ml water and titrated with 
0.15 M HCI resulting in the following titration curve. 
Determine weight % of NaHCOs, Na»CO; and KCI in 
the mixture respectively. 


(A) 37.8, 31.8, 30.4 pH 

(B) 31.8, 37.8, 30.4 

(C) 30.4, 37.8, 31.8 2 $ 35 ті 

(0) 31.8, 30.4, 37.8 р д 2-5 


volume of HCI added 
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4. Extraction of Mg from sea water 


p q 
Sea water — —» Mg(OH), --->- MgCl, + H2O 


crystallisation 


5 
Мд-<--- anhydrous MgCl, -«— —— r 


Which of the following option describes the correct reactant, products and reaction conditions? 


p q r S t 
; Heating in ; 
Milk of AE Reduction by 
(A) magnesia HCI (aq) MgCl;.2H;O ag supply of soke 
ee Electrolytic 
| Неаїїпд їп Ар 
(В) Lime water НСІ (aq) MgCl» reduction in 
absence of air moltën:state 
Heating in Electrolytic 
(C) Milk of lime HCI (aq) MgCl;.6H;O presence of dry | reduction in 
HCI molten state 
Heating in the Electrolysis of 
(D) Milk of lime HCI (aq) MgCl2.6H20 presence of dry | aqueous 
HCI solution 
5. Which of the following statement is correct? 


(A) geometrical isomerism is not observed in complexes of co-ordination number 4 having 
tetrahedral geometry 

(B) square planar complexes generally do not show geometrical isomerism 

(С) the square planar complex of general formula Ma3b or Mab; exhibits cis-trans isomerism. 
(where M is central metal and a and b are monodentate ligands) 

(D) the platinum glycinato complex [Pt(Gly)2] doesn’t show geometrical isomerism. 


6. Which of the following statement is correct? 
(A) in an anti-fluorite structure anions form FCC lattice and cations occupy all tetrahedral voids. 


(B) if the radius of cations and anions are 0.214A & 0.95 A then co-ordinate number of cation in 
the crystal is 4 

(C) an atom/ion is transferred from a lattice site to an interstitial position in Schottky defect 

(D) density of crystal always increases due to substitutional impurity defect. 
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Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


Pick out the correct statements among the following from inspection of standard reduction 
potentials 


Cl, (aq) + 2e =—2Cl (aq) Е?  =+1.36 Volt 


Cly/Cr 


Br, (aq) -2ё---228г (aq) ЕС, = 41.09 Volt 


Вг /Вг” 


| (aq) 2e ——— 2I (aq) Е?, = +0.54 Volt 


БЙР 
5,08 (аа)+2е ----250; (aq) Ез oe joo = +2.00 Volt 
(А) СІ; can oxidise SO? from solution 
(В) Cl» can oxidise Br and ! from aqueous solution 
(С) S,O$ can oxidise СІ, Br and Г from their aqueous solution 
(D) 


D) 5,0% is added slowly, Br can be reduced in the presence of СІ” 


Which of the following statement(s) are true about Z Vs P graph for a real gas at a particular 
temperature 


| > behaviour of most 
Z real gases 
Р--» 
Х 
82 20 
dP 


(A) Z > 1 as P > 0 for most real gases 


(B) z is -ve as P — 0 for most real gases 
p 


(C) 22 0 at а pressure where replusive and attractive forces are comparable 
p 


(D) at point x, intermolecular attractive forces dominating over repulsive forces 
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9. Saturated solution of SO; is heated at 150°C in a closed container. The product obtained is 
treated with Васі solution. What is/are the observation(s)? 
(A) no ppt. (B) white turbidity (C) evolution of SO? (D) white ppt. 


Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


In the presence of excess base and excess halogen a methyl ketone is converted first into a trihalo 
substituted ketone and then into a carboxylic acid. After the trihalo substituted ketone is formed hydroxide 
ion attacks the carboxyl carbon because the trihalomethyl ion is the group more easily expelled from the 
tetrahedral intermediate. The conversion of a methyl ketone to a carboxylic acid is called a haloform 
reaction because one of the product is haloform CHCl or СН!» or CHBrs. 


| О: :0:/ 
ОН (ехсевв) | он | 
R—C—CH3 => Н--С--<Сі; = ВҺ--С--Сі; 
| l, (excess) | V 
о OH 
Be + HCl ~ R G OH + Сіз 
O O 
10. Et 
| (I) „Он 
Ph-C—C—C—CH, — — — —» Product is 
1111 (1) H* 
О Мео (Ш) A 
(A) НЕ (В) ШЕ 
ir m MAS O Et 
O Et 
(C) Чэ Жош (D) IM 
О Ме О ме 
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11 OH 
NaOl 
— > Х+ СНІ, ( 
ellow 
Т (у ) 
Xis 
(A) О (В) О 
| ONa ONa 
COONa COONa 
(C) О (D) О 
| ОМа СОСН; 
СОСН; СОСН; 


Paragraph for Question Nos. 12 to 14 
For a hypothetical elementary reaction 


2B 
К, 


UM 


Where = E 7 , initially only 2 moles of A are present 
2 


2C 


12. The total number of moles of A, B & C at the end of 50% reaction are 
(A) 2 (B) 3 (C) 4 (D) 5 
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13. Number of moles of B at the end of 75% reaction is 
(A) 2 (B) 1 (C) 0.50 (D) 1.5 
14. The ratio of number of moles of B to C at the end of 100% reaction is 
(A) 2:1 (B)1:2 (C) 1:3 (D) 2:3 
SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given ра г s t 
іп two columns, which һауе to be matched. The statements іп Column I are 
labelled A, B, C and D, while the statements in Column Il are labelled р, q, r, A (Р) (9) ©) (9 
s and t. Any given statement in Column | can have correct matching with, 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles Q © (9 (9 Q 
corresponding to the answers to these questions have to be darkened as С (Р) (4) (ғ) OO 
illustrated in the following example: 
If the correct matches are А –р, s and t; B -q and r; C-pandq;andD-s P (P) (4) ©) ОЈО, 
and t; then the correct darkening of bubbles will look like the following: 
1. Match the following. 
Column - І Column-ll 
(A) ар i ee ав 3 (p) | SN; 
LO T т! --------- H,C—C | pH, 
СН, CH, Сн; СН, Сн; 
+ 
jo. oe 
mere | үг: 
CH3 CH3 CH3 
(B) CH,ONa/CH,OH (а) | E,CB 
— > + 
60 °C 
H3C | НзС Н Ме ОСН; 
iy Haee т HC 1 (r) | Ei 
Nal/Acetone 
To 
Refl 
H Cl ӨМ H H 
(D) NaOH/A (s) | E2 
Шаты алсыг » Ph en ons 
О OH 
(t) | 5М, 
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Match the Following 


Column - І Column - Il 
(A) | Reversible adiabatic compression (p) | ASsystem > 0 
(B) | Reversible vaporization (9) | ASsystem < 0 
(C) | Adiabatic free expansion of ideal gas in vaccum | (г) | ASsurrounding < 0 
(D) | Dissociation of (s) 
CaCO, (s) —»Ca0(s) + CO, (0) ASsurcunding = 0 
(t) | ASsystem = 0 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


For 1s orbital of hydrogen atom radial wave function is given as 


r 


o 


ГАЙС 
R xL e * (where ao = 0.529 А) 


The ratio of radial probability density of finding electron at г = ao to the radial probability density of 
finding electron at nucleus is given as х.е”. Calculate the value of (x + y). 


4 g isolated Ca atom in gaseous state is provided a total energy of 50 kJ. The molar ratio of 
Са!/Са” ions produced is x/y then x + y = ....... 
IE, of Ca = 400 kJ/mole and IE? of Ca = 700 kJ/mole 


The oxidation state of metal in Fehling solution, on the reaction with benzaldehyde changes by 
MED units. 


A decapeptide (Mol. wt. 796) on complete hydrolysis gives glycine (mol. wt. 75), alanine and 
phenylalanine. Glycine contributes 4796 to the total weight of the hydrolysed products. The 
number of glycine units present in the decapeptide is 


PDI (poly dispersity index) for natural polymers is generally close to ..... 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 6 multiple choice questions numbered 1 to 6. Each question has 4 choices (A), (B), 
(C) and (D), out of which ONLY ONE is correct 


1. Р, is a parabola у? = 4ax, and Р» is a parabola given by у? = 4b(x + а). P? passes through А and 
B which are points of intersection of P; and line x = a. If T is the point of intersection of tangents 
to P, at A and B, and R is the point of intersection of normal at A and B to Р, the area of 
quadrilateral TARB is 


(А) V5 a? (В) 24/5 а? (С) 3a? (D) ба? 


dy _ узѕіп(х+у) + xycos(x * y)- ху? 


2. The solution of the differential equation - 2 3 
dx — xsin(x + y)+ xycos(x  y)- xy 

(A) xysin(x+y)=c, (B) xysin(x +y +c) =с,; с,,с,аге related 

(С) x*y*sin(x+y)=c, (D) x^y*sin(x + y +с,) = с,; c.c; are related 
3. The number of proper divisors of K = $$ У (^C, "С, 1С) is 

i< js п<10 

(A) 19 (B) 20 (C) 21 (D) none of these 
4. In a matrix А,,, an ant starts moving from aj; in such a way that it can move from aj to either 

а OF agy in one step. If it reaches ага, the probability that it passes through аг is 

(A) 18. (в) 1 (с) 2 (D) none of these 

35 4 20 

5. If K ER, Паш 5 . The maximum number of solutions of the equation for ‘x’ is 

(A) 0 (B) 1 (C) 3 (D) 4 
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The number of solution in x of the equation 


var (x) -f'(x)-2 + Vcot3x + cosec? x-4 = sin( 2 + I if a € [0,67] and f(x) satisfies the 
differential equation f"(x)+f(x)=0 and (f'(x)) +(f(x)) 21, andf(0) = 1 is 
(A) 1 (В) 3 (С) 4 (D) 0 


Multiple Correct Choice Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its 
answer, out of which ONE OR MORE is/are correct 


7. 


A square is inscribed іп a circle. If #,is the probability that a randomly chosen point of the circle 
lies within the square and pis the probability that the point lies outside the square, then 


(А) Py <р, (В) рі = р, (C) Py > P; (D) pz — р? < 


і 
3 


If = [sec xtan" хах ‚п> 1 апат > 2, т, п є №, then 


sec^?xtan""x (n-1 sec xtan"'x m-1 
(A) Lis = 1 1 т+2, п-1 (В) АЕ = 2n 2n НЕ n+1 
| m+ m+ : ! ! 
m-1 1 1 2(n-1) m -1 1 1 2(п-1) 
C) —l + --- D) —— =—+ 
( ) m+2,n-1 m+ 1 n m+ 1 т-2,п+1 ( ) 2n m+2,n-1 m +1 2n m+ 1 т-2,п+1 


If a,b апа с are three unit vectors апа де and f are three linearly independent unit vectors 
such that (ab)d + (bc) e+ (са)! =0, then 

(A) ka, © and тс are linearly independent (B) | 461 | = +1 

(С) [abe ]=+1 (D) [a+(bxc)].(b+e)=0 


Space for Rough work 
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Comprehension Type 


This section contains 2 paragraphs. Based upon one of paragraph 2 multiple choice questions and based 
on the other paragraphs 3 multiple choice questions have to be answered. Each of these questions has 
four choices (A), (B), (C) and (D) out of which ONLY ONE is correct 


Paragraph for Question Nos. 10 and 11 


A circle C; touches the circle x? + y? — a? = 0 at A internally and the parabolas у“ — 16x ° = 0 at Band C 
externally. 


10. If AABC formed is an equilateral then AB = 


2 1 2 1 
А) — B) — с) £ р) = 
(А) B Бу (0) 3 (D) Ял 
11. Which of the below is true? 
(A) |а| = v3 5 (В) radius of С, “= (С) |а| = 2/3 (D) radius of C, ^35 


Paragraph for Question Nos. 12 and 14 


Let о,,о,,....,а, be the roots of the equation f(x) = х" - px" «.....« p, «p, =0 


f(x) аль " 2 ОИТ 
159077 1+ (a; +p,)x"? + (o + ap, +р,)х"° +... Then 2 = f'(x) is an identity where 
df (x) 
"(x)= 
а 
5 
12. If f(x) = x? +рх? + qx «t = 0, Уо? 
i=t 
(А) -p° +3q (B) 1 (C) 0 (D) -p° +79 


Space for Rough work 
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13; If f(x) =x? - 2x? +x – 1 and a,,i= 1, 2, З are three roots of f(x) = 0 then Уо? is equal to 
(A) 3 (B) 4 (C) 5 (D) 6 
14. If f(x) =x°-2x?+x-1=0, Yat = 
(A) 10 (B) 15 (C) 20 (D) 25 
SECTION - B 


(Matrix-Match Type) 


This section contains 2 questions. Each question contains statements given r s t 


in two columns, which have to be matched. The statements in Column І are 
labelled A, B, C and D, while the statements in Column ЇЇ are labelled р, а, г, 
s and t. Any given statement in Column І can have correct matching with 
ONE OR MORE statement(s) in Column Il. The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A – p, sand t; B-qandr; C — p and q; апар – ѕ 


OIOIGIO 
00000 
00000 
OIOIOI 1. 


е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


1. Match the following: 


Column -1 Column - 1 
(A) | The last three digits of 3?" — 7? contains (p) |1 


Divisors of the number of solution of the equation |tanx| = [x], x e [0,4] 
(B) |. i | (q) |2 
is/are ({x} is fractional part of x) 
Divisors of the number of points of discontinuity of 
2n n 
(€) t) = ааа ааа () |4 
ne f(x -)(x -3)(x-5)]^ +3" 


Kx, x <0 
f(x) 24 x+ xi, х«1|0,4| has local minima at x = 0 and x = 4, then 
(D) (x) 2 e [0.4] (s) |6 
+(x-4),x>4 


possible value of |K|, which are integer 


Space for Rough work 
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2. 


Match the following: 


Column - 1 Column - Il 
(A) 7{x}" +9{х} 1-х) - 5x] -9(x] (-x] -2 =0, {x} is factional part of x, (p |0 
then if m е 27, 2mx тау be equal to 
(B) If 2у2 + 2xy — 5x = 0 has non-negative integral solutions in x and y (q) | 2 
then y may be equal to q 
А = (1,3, 5, 7} and B = (2, 4, 6, 8} number of one-one function f: A > 
(С) | B such that f(i)-i2 2 Vic A „Ж 
X ^ sin x, x e (0,7) 
(D) If f(x) =4 0, Х-л then the value of x for which (s) | 4 
1 
л--1- zX € (moo) 
1-(х-л) 
f(x) = f(x) 
t) | 5 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


If the number of ordered triplets (a, b, c) such that L.C.M (a, b) = 1000, L.C.M (b, c) = 2000 and 
L.C.M (c, a) = 2000 be N then sum of digits of N is/are 


If arg(z^ + (п +1) 2" +1) =knarg(z), |z| = 1, n є N then k equal ... 


If f(x) = dE n then the number of solution of the equation 
log,, (100 - x), x e [0,100) 


t(x)+(e-2}x=2 


е е 


The equation of a plane which passes through the line of intersection of the рапевх-у-2-1- 
0 and x — y + z—3 = 0 and which is at maximum distance from the point (3, 4, 5) is ax + by + cz — 


d = 0, the value of GE is 


The quadratic equation 2x^ - 5лх + p = 0 has roots equal to 2sin ^a and 3sin p, then H 
Tt 


equals, [ . ] denotes greatest integer function. 


Space for Rough work 
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FIIT) EE 


JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - I 
(Paper-1) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 


оомо | Оо) |» | oO |N 


— 
e 


- 
-— 


-— 
m 


(А) 5 г, ї, 

(В) >р, а, г 
(C) > р, q, $, 
(D) ->р, а, г, 5 


(А) г, ї, 
(В) > p. а, 
(C) > p. 
(0) эр 


— 


от м 


In JEE Advanced 2016, FIITJEE Students bag 36 in Тор 100 AIR, 75 in Тор 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated 
School Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 
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Physics PART - | 


SECTION - A 


1. C 


The maximum velocity of the insect is AE its component perpendicular to the mirror is 


A sineo*. 
M 


Thus maximum relative speed = /3 al 


2. A 
The slope tano = A =nR 
alle 
M 
M, «M, < Moo, 
= (tan0), > (їапө) > (ап) 


3. C 
Since velocity is constant 
emf = Е = BLV = constnat 


*- potential difference across capacitor is constant and energy stored in the capacitor 


xd 2_1 2| 2\ 72 
=—ce =50(BL'V*) 


2 
Flux increases in the loop AEFBA, therefore current will flow in this loop in anticlockwise direction. 
4 A 
_ing 
T, 
А-=А е = 28 eios 
100 
RNC уь 
T 100 2* 
2 2 
T, =30 mm 
2 
5 B 


By the work — energy theorem 

Charge in K.E. = work done by all the forces 
1 
3(M)(5°) = 0 = xeE, 


T be the tension at each points A & B 
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----> Т; 
mg/2 
Apply Newtons law. 


ABCD 


Let 4 and h be the length of the air column for the first and the second resonance respectively 
with a tuning fork of frequency f. 


Then X-2(L, - 1) 
From relation, у = fA 
y- 2f (1, –1) 
= 2x 480x(51cm 16cm) = 336m/s 


If T be the temperature of the air in air column of the resonance tube. 


Then from formula, 


Уу ff 
Vo й Т, 
E ЕЗ! =283К 
330 

Also ч іе ТО шс = 280 

4 4] 4x480 ^ 
Therefore d = 5cm 
Again 
AY 100% = ДАҒАН, 9a; = 4% 
y “аж? 7 


And AT x 100% = 2x2 = x 100% =- y 


2 1 


ABD 
À — Xu shifting will be upward, for us = ш X po the upward and downward shifts will cancel 
together 


BD 
Non zero external force must accelerate the centre of mass. 


C-A 
At displacement x 
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a 
\ а 
Кх f 
For disc rolling 
а= аА 
kx-f (В) 2 


m jg m 


«p 


The cylinder is starting from x = A 


X = Acoswt 
f= КА dsid 
3 
12. A 


Maximum e.m.f induced will be when the string passes through mean position. e.m.f induced in 
segment AC and CD will counter each other and e.m.f induced in third segment will be maximum. 


e.m.f induced in eliminated part 
L 
BIV = | B(2Asin(kx)o)ax 
2L 
3 
L 
= 2ВАо | sin(kx) ах 
21 


2ВАо 2л Әл 21 
- cos .L |- cos : 
К X х 8 
2л 2л 21 
cos xL |- cos x 
2L 2L 3 


= a | cos (олт) - cos(2z) | = ae 
13. C 
e.m.f will be maximum at one fourth of time period 
А л 
е 1Ї--- 
20 
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In 2" harmonic two parts counter each other. 


SECTION - B 


(A > q) (Bo p) (С> г) (D> p) 
Due to centrifugal force clockwise torque will increase to counter this М» will increase. 


(A > s) (B > q) (C > p) (D > p) 
Current through the inductor at t = 0 is equal to 3A 


SECTION - C 


Change in Potential energy of the system in both figure is same 


3 
cles nok 
Р (24Ут 
1 
Or А ос —— 
yam 
2 


R 
f, = [pg(2R - Reoso)(LRd0) cos 6 
0 


R 
= Lpg R? (2сов Ө — cos? 0)d0 


0 


= pgLR^ Ž 
pgLR^ = 
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Chemistry PART - Il 
SECTION – A 
1. С 
p-xyloquinone + methylene white < p-xylohydroquinone + methylene blue 
0.012 0 0.24 10° 
0.012 + 4 x 10? 4 x 10? 0.24 — 4 x 10? 0.96 x 10? 
= 0.012 = 0.24 


2 0.24 0.96 x10? 


= 480 
0.012x0.04 x10? 


2. A 
Mole of NaCl = 0.1 & MgCl» = 0.1 (assuming mass of solution = 100 gm) 
Mass of solvent = 84.65 gm 
Мас = 1 (n-1).a апа iwo, =1+(n-1).a 
=1.8 =2 
AT, =K, xmxi 
АТ, = 2.29 


b.p of solution = (100 + 2.29) °C 
= 102.29 °C 


3. A 
Let NaHCO; = X gm 
NaCO; = Y gm 
At HPh end point 
Na,CO, + HCI—— NaHCO, + масі 
millimole of НСІ = 0.15x10 = 1.5 


millimole of Na,CO, =1.5 


-Y epatis Y 20.159g 


106 
X Y E 
At MeOH end point, | — |+ х2-0.15х35х10 
84 106 
Putting value of Ү/106, we get X 
X= 0.189 g 
^. wt of KCI = 0.5 — 0.159 — 0.189 = 0.152 g 
“oof Na,CO, = 01595100 31 8 
% of NaHCO, = 9289100 _ у, gy 
KLET 
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4. C 
MgCl» + Ca(OH), ---”- Мо(ОН), |, 
(p) 
heating in presence of dry (q) | + HCI (aq) 
HCI (s) to avoid its hydrolysis éfystallisation 
MgCl, E by water of crystallisation to MgO MgCl. 6H,O MgCl. 4 H,O 
(s) (г) 
Electrolytic reduction in molten state 
z> Mg 
(t) 
5. A 


(A) tetrahedral compounds can't show geometrical isomerism because positions are equivalent in 
tetrahedral geometry. 
< . gives cis & trans isomer 

EN & шл have only one form 


299 QOO 


trans 
6 B 
r 0221 0.225 
r 0.95 
So, C.No. = 4 
7 BC 


the half cell which has higher value of SRP undergo reduction 
Cl, (aq)+2e ——o2Cl (aq) E?  =1.36\/ 


Ch /Cr 
Br, (aq) + 2e -->2Вг (аа) Eja = 1:09 
Сір will undergo reduction & Br will undergo ox danon: 
Cl, (aq) + 2Br (aq)——>2CI (aq) + Br, (aq) EZ, = 0.27 V 
AG? = -ve spontaneous 


(С) 5,0% have higher SRP. 


cel 


8. ABCD 
Z « 1. Intermolecular attractive force dominates. 
9. BD 
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9 
350, + ЗН,О ——- ЗН,5О, 
| 150°С 


5 + 2Н,50, + HO 
(White 
| BaCl, 


turbidity) 
BaSO, | (white ppt.) 
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10. B 
Et Me 
| (I) „ОН | A 
Ph-C—C—C—CHs » Рһ-С--С--СООН » Ph-C—CH-Me 
1111 Шы | -CO, | | 
O Me O (Ill) A O Et O Et 
11 A 
OH О О 
Tautomerisation Мао! ОМа + CHI; | 
S COONa (yellow) 
OH O 
12. B 
K te [B] _X 
K, 2 [C] y 
t=0A, 
t=t, A, -x-y 
Аст <2 
х+у= == ==1 ... 1 
Nm (1) 
x 1 
---т»2Х- 
у p7 4 
Putting value of x in equation (1) 
1 2 
X--&y-- 
8,2453 


2 4 9 
йл ал ЛБ ч е аз 


13. С 
Mg K 1d x 
No К 2 y 


2x +2y = 75% of 2 mole = 1.5 
-. solving the above equations, we get 
ng = 2x = 0.5 mole 


14. B 


— —— — — — —M—MM——Q— M———— MT —'á—m— 
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fa ы; at any time 
n; K, 
SECTION – B 
A-pr; B-st; C-t; D-q 
(A) үз gh сң; Эв ен; бас 
HC T 9 T Gp 2%, њс—7 T e 
CH3 CH3 CH3 CH3 CH3 CH3 
С,Н,ОН 
| ш 
SN, E, 


(B) SN? & E; reaction 
(C) SN? reaction 
(D) E; CB reaction due to presence of poor leaving group OH ion. 


2. A- s; B - pr; C — ps; О – рг 
For all reversible process 
AS ы = 0 


For irreversible process AS, >0 


(A) AS 


үзөт = ПСу Inset nRin— EMC STW] 
1 1 
AS = 0 
AS surrounding 2 a =0 (4 z 0] 
T 


(B) Heat is supplied from surrounding to system 


AS stem > 0 
AS surrounding < 0 
(C) AT =0 
w-q- 0, AS ошау =0 
AS еп = Oy п. пат 
P T, V, 
AS system > 0 
(D) heart is supplied 
AS surrounding decreases 
AS sien > 0 
SECTION - C 
3 
х, Ва) 
ratio = 
R? (0) 
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Mole of Ca = Es = 0.1 
40 


Cao Са +e 
IE required = 0.1 х 400 = 40 kJ 


Cat > Ca'?«e 
0.1-x X 


(0.1— x)x700 - 10 
3 
Х=— 
35 

3 05 


Cat =0.1-— = —— 
35 35 


Molar ratio = 


“X+y=7 


0 
Benzaldehyde does not reduce Fehling solution. 


6 

Molecular weight of decapeptide = 796 g/mole 

Total bonds to be hydrolysed = (10 — 1) = 9 per molecules 
Total weight of НО added = 9 х 18 = 162 g/mol. 

Total weight of hydrolysis product = 796 + 162 = 958 
Total weight % of glycine = 47% 

Total weight of glycine in product = TA ~ 450gm 
Molecular wt of glycine in product = 75 g/mol. 

2. no. of glycine units = 450/75 = 6. 


А 
For natural polymers PDI, Mw = М, 
Mw 2 


n 


PDI = 
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Mathematics PART - Ill 
SECTION - A 
1. D 
А =(a,2a), B = (a,-2a) 
Ts (-а,0) 
у? =4b(x+a) 
— 4a’ =8ab = b= 
Equation of normal at (a, 2a) to y^ = 2a(x + a) is у + 2x = 4a 
да, 2а 
Т R(2a, 0) 
(-a, 0) 
Ва -2а) 
2 R = (2а, 0) 


Area (TARB) = 6a? 


2. B 
Substitute x y = t , and x + y = u 


ЧЕ. tcotu = 1? cosecu 


xysin(x +y 4 c,) =с,, c, and c, are related 


3. A 
К-4%9-Кк-2% 
No. of proper divisors = 19 


4. C 
3! S! 
21421 9 
P(passing through арз) = TO 77 
313! 


5. С 
log,, X =t, taking logarithm to base 10 both sides 


t? —kt?+k-t=0 
=> t?(t-k)-(t-k)=0 
-(8-1)-0 or t=k 


2. maximum number of three solutions if k+ - 1, 1 


— —— — — ————M—ÀÀ——M—Á—Á—Y$]MU——"uPmÁ 
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A 

f(x) f(x) =0 and (t(x) (Қу - 1 
=> х= sin" (f(x))«c 

Қ0)-1-> f(x)=cosx 

Equation becomes 


13 
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Je. er 132 


V V8 cosx + sinx — 2 + Vcot3x + cosec^x - 4 = sin| — 3 +— is satisfied by only x = — 
2j) 2 6 


CD 


If r be the radius of the circle and if х be the side of the square, then 


x? + x? = (2r)? 
orx? = 2r* 


м 
6-2 


Now, P, = Area ofequare L La = =i 
Area ofcircle те” тг” T" 
5 Р, = 1-Р, 21-229 
= п T 
^ A m—2 
= 2 5 17 
т т 
=> Рр, >Р, 
РЭ ( 
Ао, Р2 + Р2 = (Р, + Р,)(Р, – Р,) = 1 
=-- 1«t 
т 3 


-(3< п<4 >1<1<3) 


UJ 


с2"- 2 шаг" 


sec xtan 


(ж-т. 


2п-2 т+2 


lin = "i xtan" xdx = 
m 41 


 sec^?xtan""x 2(n-1) 
m +1 m 41 

Similarly 

= ѕес?" xtan"'x m-1 

иг 2n 2n 


Р 


т--2,п-1 


т-2,п-1 


ШОО, =0 


,ef are linearly independent 


(2n a xtan dx 


m+1 
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лаб = 0;b.c = 0 and ca = 0 
= a,b,c from three mutually perpendicular vectors and are linearly independent vectors. 


10-11. C- D 
Let O be the centre of C; m(OB) x slope (tangent at В) = - 1 
1.22 is 12 
48 y y 2 43 


Equation of OB 


METER 


-7 

О-|0-- 

| zE) 
2 
Radius of C; = —— 
1 3/3 

-А-(0,-3) 

12. C 


Р(х) = 5х* + 3px? +q = 5х* + Y ax? +(5p+ Y'a? ^ + (po; + Уа? )x * (ру a + Уо +q) 


„Уо =0; Уа? = -2p 
руа +> о? =0> Zoa --ру 0, -0 
13. C 
f'(x) = 3х2 - 4x +1= 3x? « (Ya, -6)x « (Ya? -2У о +3) 


s ud -h»dg-si»upgdocle5 ug =2 


As о; is a гоо! 
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ло? — 207 +a,-1=0=> Уо? -2У о + Уо -3=0 
As o; is a root -. > Уо? - 29a? - Уо +3 
=5 


A 
As in Q.13 


> a) -2Уу a? + a; - >a, =0 


= Vaf -2x5-242-10 


SECTION - B 


A o 289 C - pqs, D - pars 


= (10-1)? - (50-1)" 
=10°K « 250—1—- 1125004500 - 1 


Last three digit = 748 
(B) No. of solution = 4 


e -вј? | 


(С) f(x) =lim Р = 
onor a e 
3 
TE (х-1)(х-3)(х-5) 


3 


g'(x) = 3х? -15x «23-0 


18+ /48 
= х= Е c 
f(x) is discontinuous at six points. 
А, В, С, р, E& F 
(0) for local minima at x = 0 
Kx > 0 


->К<0авх<0 
For local minima at x = 4 


SED мар «m 


Possible К -(-7,-6,-5,-4,-2,-1) 


А-г, B-pg, C-p,D-p 


——— eet 
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(А) {-x} =1- {x} 

Let {x} =t 

=> 7t* «9P(1-t)-5t + 9t(1-t)-2=0 
= 2t! -9P +1412 -9t+2=0 


гу 2р 42:25 
Ї t 2 


бетар oro 
2 


v 
N 
< 
+ 
го 
х 
< 
| 
о 
х 
11 
о 


лу = 0,1,2 

For y = 0, 2, x is positive integer 

(C) Not possible such function 

(D) solving #' (х) =f (x) is equivalent to solving y = f(x). 
No solution 


SECTION - C 


7 

1000 = 2? . 5°, 2000 = 24. 5? 

so, a = 2^. 5^, b 2 2P. 55, c 2 2. БІ, 

max(A, B) = 3, max(A, C) = max(B, C) = 4 

max(R, S) 2 max(R, T) 2 max(S, T) 2 3. 

There are 10 ways of choosing R, S, T 

1 with all 3, 3 with one 2, 3 with one 1, 3 with one 0, C must be 4. There аге 7 ways of choosing 
A, B; 

1 with both 3, 3 with A = 3, B not, 3 with B = 3 and A not 
thus 7 ways of choosing A, B, C hence 

7.10 = 70 ways. 
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1 
Resultant of z^" + 1 lies along 2", if |z| = 1 
.Қ-1 


2 
1 2 
The graph of f(x) -у and y = (i-e) += 
е е 
Two solutions exist. 


5 
Any point on the line of intersection is (t, -1, 2 — t) 


For maximum distance = (3-4) +5° (3t) = 43 +212 > t=0 
Normal n=(3-0)i+(4+1)j+(5-2)k 
2. equation of plane through the line at maximum distance Зх + 5y + 32-1 


9 


2sin"! a + Зай! B= Эт 


Ф255 a . Ч 
max. of sin"! a & sin 'Bis 5 


so sin! a = 2 & 817 В = E 

2 2 
(2віп”! ax3sin"' p)x2 
50 


Be 

т т 
12 л? 

--Х-- 

т 4 

so [31] - 9 


= Зл 
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FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 

Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate ПОО ЕЛ ЕЕ 
 12111Ї1Ї1ЇЇЛЇ Л М Ї ЇЇ ЇЇ! 


[emwemen o. | 11111111 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A block of mass m is placed in contact with one end of a smooth tube of mass M (see figure). A 
horizontal force F acts on the tube in each case (i) and (ii). Then mark incorrect option: 


M 
r=— [т | 0 
М 
r—|m | (ii) 
Aja = 2 Hid. сайы 
(A) a,, =Oanda,, wr inti) (B)a,, =ay zzl) 
(С) a, сад = — in (ii) (D) Force on m is min (ii) 


Two springs, S, and S,, have negligible masses and the spring constant of 


S, is 1/3that of S, . When a block is being hanged from the springs as shown 
above and the springs slowly come to equilibrium again, the ratio of the 
potential energy stored in S, to the S, is: 

(A) 1/9 (B) 1/8 

(C) 1 (D) 3 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/17 


3. A trick cyclist rides his bike around a well of death in the form fa « 77у 
vertical cylinder (see figure). The maximum frictional force parallel 
to the surface of the cylinder is equal to a fraction u of the normal A 
force exerted by the wall. At what minimum constant speed must Front view of 
the cyclist go to avoid slipping down? (Assume that size of 
Сог--2 


motorcycle is very small ав compared to cylinder. а 
1/2 1/2 
2gr со80 r sino 
(A) E | (B) ын | 
н 2u 
1/2 2 1/2 
т т 
(С) H (D) ЕН 
u u 
4. A thermometer consists of a quantity of alcohol in a glass tube. When the thermometer is in 


thermal contact with soft ice cream in a box the length of the alcohol column is 5 cm and thermal 
equilibrium. When placed in a freezer the alcohol column remains 5 cm long in thermal 
equilibrium. When ice cream is put in the freezer. 

(A) Ice cream melts (B) Ice cream freezes more 

(C) Ice cream neither melts nor freezes more (D) Insufficient information. 


5. In the diagram shown, a wire carries current I. What is the I 


value of the фВаа 8 (as in Ampere's law) on the helical loop 


shown in the figure? The integration in done in the sense 
shown. The loop has N turns and part of helical loop on which 
arrows are drawn is outside the plane of paper. 


(A) - (NI) (B) р. (I) 
(C) о (NI) (D) Zero 
6. A projectile is thrown with velocity U = 20m/s + 5% at an angle 60°. If the projectile falls back on 


the ground at the same level then which of following can not be a possible answer for range. 
Consider g = 10/5. 


(A) 39.0 m (B) 37.5 m 
(C) 34.6 m (D) 32.0 m 


Space for rough work 
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A dielectric slab of area A passes between the capacitor 


plates of area 2A with a constant speed v. The variation of 
current (i) through the circuit as function of time (t) can be 
qualitatively represented as 


t 


2 loudspeakers are emitting sound waves of wavelength A with an 
initial phase difference ца At what minimum distance from O on 


line AB will one hear a maxima 


100A 
A) 254 В) —— 
(A) B s 
(C) = (D) 504 


Space for rough work 


д 


34 І 


ЖИ 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


There is a fixed positive charge Q at O and A and B are points equidistant from O. A positive 
charge + q is taken slowly by an external agent from A to B along the line AC and then along the 
line CB. 
C Q 

O 


A B 

) The total work done on the charge is zero 

) The work done by the electrostatic force from A to C is negative 

) The work done by the electrostatic force from C to B is positive 

) The work done by electrostatic force in taking the charge from A to B is dependent on the 
actual path followed. 


In the diagram shown, a particle of charge +Q and mass M is projected making an angle p with 
the vertical line. Which the possible path on which the charge will move. Above the dark line 
magnetic field is В, and below it is B, . (Consider all possible cases for values of B,and B, ) 


1 


B, 


52 


(А) 


Space for rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/17 


Two particles of mass m1 and m2 are moving with velocity V, and V, respectively. Mark the correct 
statement about a perfectly inelastic collision between m, and m, . 


ids 
(A) Impulse by m, to m, is ——- (V, —V, ) 
m,-4 m, 


эс, mm, у >= 
(B) Momentum transferred by m, tom, is -----(У, -*,) 
m, m, 


| mm, gar 2 
(C) Impulse by m, on m, in CM frame 8--1-2-(У, —V,) 
m,4 m, 


(D) In CM frame both the particles come to rest after perfectly inelastic collision. 


In figure, a block of mass m is released from rest when spring was in its e Roa 
natural length. The pulley also has mass m but it is frictionless. Suppose 
the value of m is such that finally it is just able to lift the block M up after 
releasing it. m 


String 


M 
(A) The weight of m required to just lift M S. g 
rud "- M 
(B) The tension in the rod, when m is in has zero acceleration 58 


M 
(C) The normal force acting on M when m has zero acceleration — g 


(D) The tension in the string when displacement of m is maximum possible is Mg 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


Paragraph for Questions 13 & 14 


A horizontal frictionless rod is threaded through a bead of 
mass m. The length of the cart is L and the radius of the 
bead, r, is very small in comparison with L (r «« L). Initially 
at (t = 0) the bead is at the right edge of the cart. The cart is 


struck and as a result, it moves with velocity V. When the 


bead collides with the cart's walls, the collisions are always 
completely elastic. (Given: m >M). 


13. What is the velocity of the cart after the first collision, 
-mv 
(A) ——— (B) 
m+M 
M —m 0 
(C) у (б) 
Мет 
14. 


t-Otillt-t, if m>M, 
2ML 
m+M 
2M 
m+M 


(A) 


(B) 


(C) L (D) 


"® 


11111111 Ko өтіпті hmmm ШІ 
іп the center of mass frame? 
Mv, 
m+M 
2M 
ү? 
m+M 


The first collision takes place at time t1 and the second collision takes place at 


ML 


2(m+M) 


ML 
2(m+M) 


Space for rough work 
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Paragraph for Questions 15 & 16 


The Doppler flow meter is a particularly interesting medical application of the Doppler effect. This device 
measures the speed of blood flow, using transmitting and receiving elements that are placed directly on 
the skin, as in Figure. The transmitter emits a continuous sound whose frequency is typically about 5 
MHz. When the sound is reflected from the red blood cells, its frequency is changed in a kind of Doppler 
effect because the cells are moving with the same velocity as the blood. The receiving element detects 
the reflected sound, and an electronic counter measures its frequency, which is Doppler-shifted relative to 
the transmitter frequency. From the change in frequency the speed of the blood flow can be determined. 
Typically, the change in frequency is around 600 Hz for flow speeds of about 0.1 m/s. 


Transmitter Receiver 


е 2 | 
я 


incident, 5 


sound | 


ж 


4 


Red blood cell 
15. Assume that the red blood cell is directly moving away from the source and the receiver. What is 
the (approx) speed of the sound wave in the blood? 
(A) 1700 m/s (B) 330 m/s 
(C) 5000 m/s (D) 3000 m/s 
16. An abnormal segment of the artery is narrowed down by an arteriosclerotic plaque to one-fourth 


the normal cross-sectional area. What will be the change in frequency due to reflection from the 
red blood cell in that region? 

(A) 150 Hz (B) 300 Hz 

(C) 600 Hz (D) 2400 Hz 


Space for rough work 
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Paragraph for Questions 17 & 18 


A circuit is shown below. 


С 


If A is an ideal ammeter, В an ideal Battery of voltage V, and C an ideal voltmeter, what will be 
reading of C 5 


the ? 

reading of A 
(A) R (B) 2R 
со (D) 0 


If A is a capacitor, B is an ideal ammeter and C is an ideal battery of voltage V, what is the 
voltage across the capacitor ? 


Space for rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


In a slow reaction, heat is being evolved at a rate about 10mW in a liquid. If the heat were being 
generated by the decay of Р, a radioactive isotope of phosphorus that has half-life of 14 days 
and emits only beta-particles with a mean energy of 700KeV. The number of "P atoms in the 


liquid is Ax77 x10" find a: 
[Take: In 2 2 0.7] 


An old record player of 10 cm radius turns at 10 rad/s while mounted 
on a 30? incline as shown in the figure. A particle of mass m can be 
placed anywhere on the rotating record. If the least possible 
coefficient of friction u that must exist for no slipping to occur is м, 


find 231i . 


Two long straight wires of telephone circuit inside a house are > 
coplanar with and run parallel to a third long straight conductor that 


carries a current i=i,Sin@t. The wires are at a distance of а 


d, and d, from the conductor. The conductor induced a noise in the I,sinot 
telephone circuit. The rms voltage per unit length of this induced emf 
is xx5, find x? Express your answer in uV. Take 


242 


i) —— A o = 50rad/s 
In2 


Figure a shows a spring attached to a 2.0 kg block. The other end 6 cm/s 
of the spring is pulled by a motorized toy train that moves forward 

at constant speed 6.0 cm/s. The spring constant is 50 N/m and N 
the coefficient of static friction between the block and the surface 2ke AMM 
is 0.60. The spring is at its natural length at t = Os when the train £ ҮС 
starts to move. When does the block slip (express your answer in 


second)? 


Consider the circuit shown in figure. With switch S, closed 
0 | 42-24% 


апа the other two switches open, the circuit has a time 5, | : 
constant 0.05 sec. With switch S, closed and the other two луг | AW 
switches open, the circuit has a time constant 2 sec. With L | R 


switch S,closed and the other two switches open, the | 
circuit oscillates with a period Т. Find T(in sec). 
(Take x? =10) 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. CH,HC = CHCH, + СН, > P 
(cis) (triplet state) 
(A) P is a cis isomer (B) P is a trans isomer 
(C) P is a mixture of cis and trans isomers (D) P is acyclic compound 
2. BaTiO, crystallizes in perovskite structure. This structure may be described as a cubic lattice, 


with barium ions occupying the corners, oxide ions at the face centres and titanium ions in one of 
the octahedral holes. Which of the following is correct about BaTiO, crystal lattice? 


(A) Ti^* must the body centred octahedral hole 
B) Ti“ must occupy the edge centred octahedral hole 


(B) 
(С) Ti^* must occupy any of the octahedral holes 
(D) 1/4 th of the octahedral holes are occupied 


3. Ammonium compound which on heating does not give NH, is 
(A) (NH,), SO, (B) (NH,), CO, 
(C) NH,NO, (D) NH,CI 


Space for rough work 
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The standard electrode potentials of some of the alkali metals are 
Li* /Li = -3.05V 


Ма"”/Ма--2.71У 


К/К --2.93V 
Alkali metals react with water according to the following reaction. (M = alkali metal) 
2M + H,O 5 2MOH +H, 


It is found Li reacts gently with water whereas potassium reacts violently with water. Which of the 

following statement (s) is/ are correct regarding the above two experimental facts? 

(A) AG values related with the kinetics of a reaction 

(B) The metal having large standard oxidation potential will have lesser reactivity. 

(C) K has a low melting point, and the heat of reaction is sufficient to make it melt or even 
vaporize. This leads to exponential increase in its surface area. 

(D) The ionization potential of K is smaller than that of Li. 


"8р2 ORG (i) Оз0,/н,0 
== — (йі) Ман$О, ” P 
H H 


Which of the following is true about P ? 

(A) P is optically inactive due to internal compensation 

(B) P is optically inactive due to external compensation 

(C) P is optically inactive 

(D) P is optically inactive due the absence of chiral carbon. 


O 
COOD 
СН,-ОН, 59 P 


Which is not possible for P is 


(A) O (B) OD 
СН:,СН, СН,СН, 
1 
(C) O (D) | None of these 
СН:,СН, 
ОН 


Space for rough work 
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7. The salt having isoelectronic cation and anion among the following is 
(A) NaCl (B) KF 
(С) CaCl, (D) KBr 

8. Which of the following statement(s) is/ are incorrect? 


(A) о — phenol sulphonic acid be converted into p — phenol sulphonic acid in the presence 
of H,SO, if temperature is increased. 


(В) Phenol is more acidic than benzyl alcohol 
(C) Phenoxide ion activates the more in comparison to phenol 
(D) Bromination of phenol in aqueous medium produces 2 — bromophenol and 4 - bromophenol 


Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. Which of the following special (s) is/ are isostructural with IF, ? 

(a) [Cu(NH,), |” (в) XeF, 

(C) BF, (2) [Ni(CN), |" 
10. Identify the incorrect statement (s)? 


(A) The ration of the observed molar volume to ideal volume is called compressibility factor. 
(B) The value of van der Waals constants ‘a’ and ‘b’ is independent of the nature of gas. 
(C) At high temperature and low pressure, the behaviour of any gas can be explained 
2 
an 
oy PS (унь) пкт 


(D) H, and He gases are difficult to liquefy because their Critical temperature is very small. 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/17 


In which of the following reactions, the stiochiometric ratio of H,SO, to H, gas is the same? 

(А Zn(s)and H,SO, (В) Na(s)and H,SO, 

(С) Al(s)and H,SO, (D) Ni(s)and H,SO, 

Which of the following compound (s) will not dissolve in an alkali solution after it has undergone 
reaction with Hinsberg's reagent? 


(A) Diethyl amine (B) Isopropyl amine 
(C) N — methyl ethanamine (D) N, N — dimethyl aniline 


Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


The cell given below consists of three compartments, 
separated by porous barriers. The first contains a cobalt | 


Paragraph for Questions 13 & 14 


electrode in5Lof 0.1MCo(NO,),; the second contains 

5Lof 0.1 M Co | | Ag 

KNO, the third contains a silver electrode in 

SLof 0.1M AgNO, Assume that the current within in the "WM 
cell Is carried equally by the positive and negative ions. If Со” Io 

there is a passage of 0.1 mol of electrons, answer the Е ting = 08У 


following (19, 20 and 21) questions. 


13. 


The concentrations of Со” and NO, in the left hand side .compartment are 
(А) 0.105M and 0.210M (В) 0.08M and 0.16M 
(С) 0.1M and0.2M (D) 0.05 Мапао. 1м 


The concentrations of Ав” and МО, In the right hand side compartment аге. 
(А) 0.08 M and 0.09 M (B) 0.75 Mand 0.08 M 
(C) 0.01M and 0.09 M (D) 0.75 M and 0.09 M 
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Paragraph for Questions 15 & 16 


In the following sequence of reaction, 


O 
[С 
. р CH n 
C3. CHCI, —98—, —^^ y A(C.H,CI) — B(C,H,,0CI) “> C(C,,H,,0,Cl) 
15. Compound A is 
(A) - (B) 
Cl 
(C) (D) None of these 
Cl 
16. Compound С when treated with МаОН/ X; gives 
(A) CHO ( (B) сно i 
СНз сн; 
СІ 
СОО- СОО- 
(С) СНО (б) СНО 
СОО | 
СН, 
Cl 
COO- COO- 
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Paragraph for Questions 17 & 18 


Potassium dichromate is used as lab reagent and dichromate ion can be used as a primary standard in 
volumetric analysis. 


1 " 1 
алд +7H* +3e 2 Cr? +3 H,O:E* =1.33V 
When H,O, is added to an acidified solution of dichromate, a complicated reaction occurs. The formation 


of product depends on the pH value and concentration of dichromate ions. A deep-blue violet peroxo 
compound X is formed which decomposes rapidly in aqueous solution. This compound can be extracted 


in ether, where it reacts with pyridine fanning the adduct PyCro(O, ), . 
In alkaline solution K,Cr,O, with 30% H,O,, a read — brown compound Y (K,CrO, is formed. In 
alkaline solution the dark red - brown compound Z| (NH,), CrO, | formed. In alkaline solution 
dichromate ion changes to chromate ion which is also used as reagent in quantitative analysis of cations. 


17. The shape of compound (Z) is 


(A) Butterfly shape (B) Pentagonal pyramidal 
(C) Pentagonal bipyramidal (D) Tetrahedral 
18. What is the oxidation state of Cr In red-brown compound Y? 
(A) + 6 (B) +4 
(C) +5 (D) +13 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/17 18 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. The molar heat capacity of the ideal monoatomic gas undergoing the process shown in the figure 
is ‘x’. The value of ‘2x’ will be 


> 


2 V(inL) 


2. How many statement(s) are correct? 


(a) if the critical micelle concentration (CMC) of a soap is 10°M , then 10^M solution of this 
soap will have colloidal nature. 

(b) charge on the colloidal particles may be determined with the help of dialysis 

(c) peptization is the process of conversion of a colloidal sol into precipitate by adding some 
electrolyte 

(d) when some oil-soluble dye is added in the water in oil emulsion, the back ground becomes 
coloured 

(e) For the coagulation of a particular colloidal solution, the order of coagulation power of some 


electrolytes is in the order: Na,PO, > BaSO, > АІСІ,, іп electro-osmosis, the dispersion 


medium move towards the anode 

(f) diffused layer around colloidal particles in the electric double layer mostly contains negatively 
charged particles.(colloid is of ‘e’ part) 

(g) it may be basic dye such as methylene blue (colloid is of 'e' part) 

(h) it may be metal sol (colloid is of 'e' part) 
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3. Ice crystallizes is an hexagonal lattice. At the low temperatures at which the structure was 
determined, the lattice constants were a = 4.534 and b=7.41A as shown in the figure. How 
many H molecules are contained in a unit cell? (Given that density of ice = 0.92 g/cm’)? 


4. A weak acid type indicator was found to be 60% dissociated at pH = 9.18. If the degree of 
dissociation at pH = 9.0 is ‘œ '? Then the value of 100 ' will be (log 2 —0.3,10g3 = 0.48) 
5. O 
CH—O 
(A) 4 moles of PCC 
СН--О 
О 
Maximum number of moles of Ac,O consumed by reactant (A) is? 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Conditions so that equation (a,x^ +b,x + c,)(a;x^ - bx « c4) = 0, (a1a2»0) have fours real roots if 
(i) б:02-0 (ії) AyCo<O (iii) агс1<0 

(A) only (i) is sufficient 

(B) either of two statements are sufficient 

(C) either of two statements are necessary and sufficient 

(D) all the three statements are sufficient 

In a AABC, the incircle touches the sides BC, CA and AB at D, E, F respectively. If radius of 
incircle is 4 units and BD, CE and AF are in A.P. with common difference 1, then area of AABC is 
(A) 84 sq. units (B) 42 sq. units 

(C) 168 sq. units (D) data insufficient 


Let A be the area between co-ordinate axis, у?-х-1, x^-y-1 and the line which makes the 
shortest distance between two parabolas and A’ be the area between x=0, x^-y-1, x=y and the 
shortest distance between y*=x—1 and x^-y-1, then 


(А) А-А” (B) A = (A)? 

(C) А = 2А' (0) can’t say anything 

a,b,c are іп С.Р. and the equation (a+di)x*+2(b+ei)x+(c+if)=0 have one real root then 402 аге 
in, (a,b,c,d,e,f eR) 

(A) AP (B) GP 

(C) HP (D) none of these 
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вес”? xcosec??xdx =(p,qel* and p+q=12) 


з EM юм 
(A) E Bee jg; 22 x , fan X n 
тэл P P3 
mM 
3 
(C) B Ee (D) none of these 
аз 


А square ABCD of a diagonal 2a is folded along the diagonal AC, so that the planes DAC, ВАС 
are at right angle. The shortest distance between DC and AB is 


2 2a 
A) |а Bj 
(А) (= (В) A 
(C) = (D) none of these 
оо 2 oo oo 
it P = [22a = [2% and R = [9 *-. then which of the following is false. 
9 1+X y 1+X 9 1+X 
(A) Q=7 (В) Р-Н 
С) P- Тоу = D) none of these 
(C) 2.5 (D) 
X y d 
If | 3-2sin?tdt + [сов tdt = 0, then ban x =n and y=n is 
л/2 0 ы 
(A) V3 (В) -v2 


(C) - 3 (D) none of these 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. Let Zi, Z2, 2; be the coordinate of vertices A, B, C of the triangle if W, = z, – 2,, №, = 2; – 2, 
and ZA =90°, then 
W, TA 2 
(А) R| = |=1 (В) А, (ИУ, ) =| W. | 
W, 
“a 2 W, 
(C) Ё (WW, ) =| №, | (D) R| — |-1 
W, 
10. | Let(I-x-x^?)' =а,+ах+а„х?........ 4, X^" , where nis odd integer 


Sp Gy Fay b Eos 
Sam d sd @у+............. 
S3 = A, +45 Et eti 
Spd Ec. aa 


(А) 5, = S, (В) 5, = S, 
(С)8, +5, =0 (D 5, = S, =S, ог 8, =S, =S, 
11. lt /(х) = ах? + bx c =0 have real roots and its coefficients are odd the integers then 


(A) f (x) = 0 always have irrational roots 


18 


(C) If a.c. = 1, then equation must have atleast are root a such that [a] = —1, where [.] is GIF 
(D) Equation have rational roots 


(B) 


1 
з where р, 4Є1Ї 
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Ox! 4 1 
12. The curve y = (|x|-Dsgn(x — 1) divides 2 + 25 y^ =— in two parts having area A, and 
T 
A, (where A, < A,), then 
A 7 A 3 
(А) ----- В) == 
A, 13 А, 7 
7 13 
СА = D А, => 
(С) А, 3 (D) 257 


Comprehension Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 13 & 14 


If a circle Со, with radius 1 unit touches both the axes and as well as line (Lı) through P(0,4), cut the 
x-axis at (x,, 0). Again a circle С, is drawn touching x-axis, line L, and another line L, through point 


P. L, intersects x-axis at (x, 0) and this process is repeated n times. 


13. The centre of circle C, is 
15 
2 
(C) Е ) (D) none of these 
14 The lim — is 
(A) 4 (B) 0 
(C) 1 (D) 2 
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Paragraph for Questions 15 & 16 


f(x), g(x), h(x) all are continuous and differentiable functions in (а, b] also a«c«b and f(a)=g(a)=h(a). Point 
of intersection of the tangent at x=c with chord joining x=a & x-b is on the left of c in y=f(x) and on the 
right in y=h(x). And tangent at x=c is parallel to the chord in case of y=g(x). 


15. If f(b) = g(b) = h(b) then 
(A) f'(c) = о'(с) = (с) (В) f'(c) > g'(c) > h'(c) 
(C) f'(c) « g'(c) « h'(c) (D) none of these 
16. Ёс = arb for each b, then 
(A) о(х)=Ах2+Вх+С (B) g(x)-log x 
(C) g(x)=sin x (D) g(x)=e" 


Paragraph for Questions 17 & 18 


Let f: В > В be a function satisfying condition f(x + уз) = f(x) + (f(y))? v x, y e R and f'(0) =k. 


17. If |k| » O, then ШЕШ (where [.] denotes the greatest integer function) is 
Х-» 
(А) 0 (B) 2 
(С)-2 (б) none of these 
48 -1 | | 
18. If |k] < О then value of f is/are 
: (ше 
Уз —1 | 
A) – B) 0 
n E m 
48-1 | 
С О) +1 
182: n 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1: Let M be the midpoint of sides QR of a rectangle PQRS respectively. A line through M, intersect 
4 
RS and PS extended at Т and L respectively such that ас Find the value of 


area of A MRT 
area of CPORS ) 


2. If the equations x^ +5x* + px+q=0 and x^ +7x* + рх + г = 0) have two roots in common, 
then find the difference of two uncommon roots. 


3. When 23” is divided by 53, the remainder is г. Find mal 
4. The number of pairs (x, y) satisfying the equation sin x + sin y = ѕіп(х+ у) апа |х|+[|у|=1 
is 
16 An* 
5. The value of 33 > Pa арна (where 1.) represents fractional part function) 
n=l n — 
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25 
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ER 
53 2. D A 
5Ш 3. с с le 
as 
dg 4. с с с 
85 5, с B B 
өг 
Po 6. A D B 
Е E: 
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EE 8. C D A 
< © 
гв 9. АВС ABD AB 
ч 
Sz 10 A BC AD 
= 5 
юш 11 АВСО АВО АВС 
„ 
сө 
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so 
-9 13. A A с 
os 
E 14. с А D 
28 
58 15. А B с 
o 
S? 
oa 16. D с А 
t o 
o 2 
35 17 A с с 
во 
Ш 18. р с B 
ш 
E 1. 2 7 3 
ш 
s 2. 6 4 2 
5) 
E 3. 4 4 3 
е 
E 4. 4 5 6 
ч 
Ш 5. 2 4 4 
ш 
ы 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-Sol-JEE(Advanced)/17 


Physics PART - | 
SECTION - A 
1. In the first case, m will remain at rest. 
F 
ам = M 
In the second case, both will accelerate: 
а =a, = Қ 
" M Маш 
In the second case, force on m = та, = 
M+m 
2. Кх, =k,x, 
ask, =3k 
1 
55 X 
— = Запі 2 == =3 
> Kaka X3 
mv? 
3 N= ;f = uN = mg 
2 
mv 
or E - mg 
r 
1/2 
u 
4. Thermometer, ice cream box and freezer are in thermal equilibrium. 


2 Ч о 
à ==" шад = EL TES S AR =x 20003 = 245 


g 
2043 — 24/3 < R < 2045 +2V3 > 31.1m < R «38.1m 


а, |= Кх бо Avg 


d d 
| Е klx GAS 
1=| --------- |— = constant 
d d dt 


As the dielectric levels с 4.— Q i2iis-ve 


8. Аф = 2nt 


— ——— ———————M——M———M À'ÁM——nn—— 
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ил  ЧЛүй ns 
2 А 

Ста ay = T 

À 2 


sino [20-3] 4-1 А ga 


2 2d. 2 2х3) 12 


1 
ТОРХ, NE 


((юолу 2 
144y? = (100A) 
.100. 252 

sie vig 
У, = Vy > work- 0 


Radius R, = ло 


1 
In а given field radius should be same for every entry. So B 8. C are not possible. 


f= eR f, 

Ct V, 
с ЖЕ, cap EM 
f CY, С 


|. 2x0.1 


—C б x5x10° = 1700т/ 


C-V, 
zi rera 
C+V, 

Af _ 2V. 


f, СУУ, 
Velocity is 4 times > Af = 4Af, = 2400Hz 


f' 


Reading of C = V [iin that branch = 0) 
Reading of A= X 

R 
>R 


У =їЁ 0-0 


ammeter 


=> Nas = 0 


—T-22nz4LC = 2л = = 2sec 
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SECTION- С 
3 -19 ап 3 
1. Р-700х10:х1.6х10 сш 
t 
dN 10° 1 10” 
= 14 = = No 
dt 10 7x16 11.2 
12 
_ In2 ey cee ee A 1545105 
14 х86400 11.21n2 


2. f > mgsin0 + mrw? 


i. mgcos0 > mgsinO + mrw? 
2 


or u 2 tan 0 + 
gcos0 


3. d$ = 52 хак 


TUX 


s EL to] 12 cos wt 


4. The block slips when the static friction force reaches its maximum value 
f, max = HN = umg .This occurs when the train has moved 


f. тв — (0.60)(2.0kg) (10m/s” | 


Ax = = 24cm 
k k 50N/m 
The time at which the block slips is 
" _ Ах _ 24cm | 
v 6cm/s 
5. t, - RC 
L 
т, = R 


=> LC=t,t, =0.1sec 


ЕПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-Sol-JEE(Advanced)/17 


Chemistry PART - Il 
ЅЕСТІОМ – A 
1 H,C СН, 
H 9 Н 
2. BaTiOs 
3. (NH,),SO,, (NH,), CO,. NH,CI all give NH; on heating 
4. AG is the thermodynamical concept 
5. CoHs 
H OH 
+ Mirror image 
H OH 
СНз 
6. В -Keto acid on heating shows de-carboxylation on heating, through enol form 
7. Са” has 18 e and Cl has 18 e. 
8. Phenol gives 2,4,6-tribromo phenol with aq. Bro. 
9. BF, is tetrahedral and rest are is square planar 
Vin real 
7----- 
10. V ideal 


at high temperature and low pressure the gas follows PV=nRT 
11. Zn+H,SO,—> ZnSO, +H, 

2Na+H,SO, —— Na,SO,+H, 

2AH-6H,SO, —— AL (SO,),+3SO,+6H,O 


15. СС will form and show addition reaction then ring expansion takes place. 
16. 
О сно 0 
нас а: 
Cl 
02 CI 
(B) (C) 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-Sol-JEE(Advanced)/17 


iz HN Nh, 


М4] 


NH3 


Pentagonal bipyramid 


521 
ЯАХ 


Pentagonal bipyramid 


SECTION - C 
1. 
ЕО о аас 
dT пат Y dT 2 аа 
PV - nRT 
PdV +VdP =nRdT 
Бас 
712 аү 
P+V(-1)=0R Т. 
dV 
4+2(-1)= nn T. 
dV 
ат 2 
dV nR 
dV nR 
dT 2 
Put in (1) 
да ng ES 
dT 2 n2 
a sop е Spy 458 
dT 2 2222 
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d,e,f,g are correct and Colloid is +ve. 


Volume of unit ШАРТТЫ 


so шав5-60.57х1074 
moles= 3.365x10™ 
molecules of H,O=2.025 


number of H atom=4 


In ІНІ, | 
10-28 0:6 
0.4 
-3,102 
2 
In 
K,,=10° Па | 
ІНІ, | 
3 -9.18 o, Q 
К,--хі0 “-107х--- 
2 1-а 
3506620. 
2 1-а 
aj 
1-а 
2a =1 
a=0.5 
OH 
СН,ОН 
(A) 
CH5OH 
OH 
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Mathematics PART -III 
SECTION- A 
2. As s—b, s-c, s-a are in AP with common difference =1 


= a,c, b are іп AP with common difference equal to 1. 
M а+а+1+а+2 3(a+1) 


->С-ағ1, b=a+2 
2 2 


= A= fern att a 
2 2 2 2 


Also r = A/s = а? + 2а -195 = 0 > (а+15)(а–13)=0 


A = 13, c=14, b=15 => А - 84 sq. units 
3. Line of shortest distance will be perpendicular to line x=y. Also both parabolas are symmetric 
about x=y. 
x? =у—1 ж хғу 
Xs 


(0,1) 
О 


x+y=k 


A=area OABCDO 
A'zarea OECDO 


= А! -А/2 
4. Let a be the real root then (aa? + 2ba +c) +i(da? +2ea+f)=0 
PEE о оос а 
Уа 
= do? +2ea+f =0 dde e HELD Бар 
а Ja а bc 
5. l= [tan ^? x.sec^ хах 
- [tan ^? x(1-- tan? x).sec? хах 
6. If equation of line AB is г = 0 A(J/2aj - 0) = 4j 


then equation of line DC is 7 = sai [ri qmi а) 


5 Spe (а, — &,).(b, xb) _ 2a 

КЕШЕ с 
7 а=] ш = апт = 4 хе 
1+ х о 2\2 4 
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Also P+R = jt fj ос 


| 8- 2 sin? Јона 0, then (% atx=nandy=n 


Х 
л (2 


таш шин 
ах 
ES ЕЙ _ -N3- 2sin* x 


OX Js cosy 


zw. 


WW. = ТАШ P || = (Ww, -iiw Wy, sin 6) A Bo 


(l+x+x°)" =a, +ах+а,х +...44,,x" (1) 
_3° +1 
2 
3°—1 
or 
Put х-і in equation (1) where i = Чэн 
If п-4т-1 
=> а-а, +а;...=1 


> a +4, +4,4.. 


а +а, +а;... = 


ay —a, +а,... = 0 
тог 


50, a +4; +43.. 


a,+a,+a,,...=——_=S, 
Similarly if и = 4m + 3 
"> *+1 
Then, S,= ме. and S, = 3 
4 4 


If a, b,c are odd integer then D can not be perfect square, 
=> |fQ0)|»0 where 4e Q 
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1 
=> |ap’+bpqtcq |>1 => 2) >-- 
4 4 
If а.с=1 = a=c=land 923 ав 
c.(a-—b+c)<0 => a є (-1, 0) 
8 5 20 
12. Area of ellipse = 1 x x = Ai 
34A 24A 3 
Both shaded areas are equal, then 
1 10 
А ---Ае-АРОЕ--- 
' 2 2 3 
А, - lae APQR = С yj 
2 3 
(Q. No. 13 — 14) 
For C, circle let centre be (о, , 1) and it touches line % 
L, and L, ,. (0, Wo 
— ЄТСЄ 
x, 4 Rig: A 
(x1, 0) (x2, 0) 
4a, +x, —4x, 
= = 1 ...(i) 
416 4 x, 
4a, + -4 
> Q, Хуа Xia = 1 ...(ii) 
416 x2, 
= 3(x,. —х„)= 16+ х2 + /16+x2, 
Let x, 24cot0,0« 0, Ел 
0 4 1 0, 
> tan = —tan 
2 2 2 
0, 1 0 
As x,=3 > їап- = — tan „|_ 1 
ж 2 2 а" 
5 = 15 
> x, = ТЕ x, = 
Putting is (i), we get с, = Йй 
2n __ 
lim = = lim 2 1 » 
n>% 2" n>% 2" 2" 
15. According їо paragraph MESNE f'(c), 9(b) = g(a) _ а(с) and Шуа) h'(c) 
b-a b-a b-a 


16. If g(x)=Ax*+Bx+C 


— ————— P—— ———Ó——Q M ——Á M Á—HÁÁÁ!—ná— 
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E g(b) - g(a) 2 A(b* — a?) - B(b - a) 5 2A Pea) a (ы) 
b-a b-a 2 


Put x = y = 0 in f(x + у?) = f(x) + (fly))° 


f(0) = 0 
3 
ska tim £9 7C үү) шт 000°) )- tQ) 
x20 h xo0 h х0 (н/з) 
ШЕСІЗ 3 
7 in| =k? >k=0,1,-1 


since | | » 0 = к= 1, – 1 


> (х) = lim fen) foo 


3 
1/3 
= lim ШЫ) =k? 
x0( (873) 
-lor1VxeR 


xXx+corx+cVxeR 


u 
+ 
ло 
х 
< 
ll 


<-1Ухе(-һ,һ) 


Ji 1 or -2. 


СУЛ) 
=> f(x) = in| m =0 >f(x)= 


since f(0) = 0 > f(x) = 0 Vx eR. 


hence ШЕ 


Ifk=0>f(0 


SECTION - C 
: : D 0 41. тере L 
Let Q(ai), S(bj), M ал JE Dy R(ai - aj) 
be required points: T 
T is intersection of LM апа SR 5 Е 
. "Em "up cm : А 
i.e. di-—jc-X ai+—j--—bj|=bj+u(ai) M 
2 2 3 
P Q 
А = 2 and u = = one comparing the coefficient, we get Т = C + zu 
Seder AMAT и Us She 
2. 5 2 20 
Let first equation have roots a, B, y, and second equation о, В, ү, 
then а+В+ү, = –5, ap+y,(a+B) = p 
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а+ В+ ү, = –7, оВ +ү,(0+В) = р 
= (y,-7,)(a+B) =0 as (y, #Y,) > 0+В=0 
Yı =-5, Y, 95 


3. (23)” = (23)(530 — 1)" = 53А – 23 
Непсе гетаіпаег іѕ 30. 


4. sin x +510 y =sin(x+ у) ү 
à t A А 
=> sin 20 sin ~sin > = 0 
2 2 2 


>x+y=2hn, x=2h,n or y=2h,7,h, h, h eZ 
Only six solutions are possible 


BI 1 
4 (4 8\2л-1 2л+1 


Непсе, зана) = 4. 
33 
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JEE (Main)-2017 
FULL TEST – І 


Time Allotted: 3 Hours Maximum Marks: 432 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part has only one section: Section-A. 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Ѕесііоп-А (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries +8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and - 1 mark for wrong 
answer. 


Name of the Candidate LL LLLI IIIJ JL LLLI 
LE TE TEE E JE EE LE E ЇЇ 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School 
Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 


Га | TESTE ees] EE E SE E 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 x 107° 

Planck’s constant h = 6.625 х 107718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 


Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A block of mass M is connected to a spring of force, 
constant k and is placed on a smooth horizontal 


surface. The block is displaces and compresses the 
spring by a. The block is left free to move from this M 
position, when the block is at a distance a/2 from 2 


the mean position it collides elastically with an i Mean 
identical block. Time the oscillating block takes to ' a/ | а/ position 
reach from extreme to the mean position is 


ІМ М 5x |М 
2л |— i 21252 Не 
(А) 2л : (В) л : (C) 211 (D) None 


A circular loop of mass m and radius R rests flat on a horizontal m 
frictionless surface. A bullet of equal mass moving with a velocity 

V strikes the hoop and gets embedded in it. The angular velocity 

of the system after the impact is 


V V 

A ан © бн LEER 
2v 3v 

O зя C) 4R 


A sound source is located somewhere along the x-axis. Experiment shows that the same wave 
front simultaneously reaches listeners at x = -10 m and x = + 4.0m. A third listener is positioned 
along the positive y—axis. What is his y-coordinate (in m) if the same wave front reaches at him 
at the same instant it does the first two listeners? 


(А) v40 (B) 3 (C) 7 (D) 430 


Assume that a star has uniform density. Then the gravitational pressure (P) on the surface of the 
star related to volume (V) of star is. 


(A) Pav" (B) Pa ү 23 (C) Ру (D) Px ves 


Two batteries one of the emf ЭУ, internal resistance 1 ohm and а b 
the other of emf 15 V, internal resistance 2 ohm are connected 
in series with a resistance R as shown. If the potential ЗУЛО 15У20 
difference between а апа b is zero the resistance of R іп ohm is 
(A) 5 (B) 7 R 
(C) 3 (D) 1 


Space for Rough work 
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Heat generated in the circuit when switch is shifted from 1 to 2 2uf 

is 

(А) 32и.) (B)16uJ 1 жү 

(С) 48uJ (О) 64uJ .---1 
Ё—4 


A light pointer fixed to one prong of a tuning fork touches a vertical plate. The fork is set vibrating 
and the plate is allowed to fall freely. Eight complete oscillations are counted when the plate falls 
through 40 cm. The frequency of tuning fork is (g = 980 cm) 

(A) 56 Hz (B) 8 Hz (C) 49 Hz (D) 28 Hz 


A large tank is filled with water at the rate of 70 cm?/s. A hole of cross — section area 0.25 ст? is 
punched at the bottom of the tank. The maximum height to which the tank can be filled is 
(A) 40 cm (B) 20 cm (C) 10 cm (D) 50 cm 


Consider the following statements 

(i) Young's modulus is numerically equal to the stress which will double the length of a wire 
(ii) The surface tension of a liquid decreases due to the presence of insoluble contamination 
(iii) Viscosity of gases is greater than that of liquids. 

The number of above statements that are true is 


(A) zero (B) Three (C) Two (D) One 

Two composite bar having coefficient of linear expansion a, and a, о, 
respectively, are shown in fig. If the temperature of the bar is raised 0, 

by t°C then P Q 


(A) Shape of the composite bar is concave toward PQ if a, <a, 


(B) Shape of the composite bar is convex toward PQ if a, < a, 
(C) Shape of the bar is concave towards PQ if a, =a, 
(D) Bar will not bend irrespective of the value of о, and a, 


The input resistance of a silicon transistor is 1000. Base current is changed by 40 uA, which 
results in a change in collector current by 2 mA. This transistor is used as a common emitter 
amplifier with a load resistance of 4 КО . The voltage gain of the amplifier is 

(A) 2000 (B) 3000 (C) 4000 (D) 1000 


Space for Rough work 
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15. 


Loop A of radius (r << R) moves towards loop B with a constant 
velocity V in such a way that their planes are always parallel. What 
is the distance between the two loops (x) when the induced emf in 


loop A is maximum : 


Vernier constant of the Vernier caliper is 
(A) least count of Vernier caliper 
(C) value of 1 division of Vernier scale 
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(B) value of 1 division of main scale 
(D) None of these 


A block of mass m is placed on an another rough block of mass M and both are moving 
horizontally with same acceleration a due to a force which is applied on the lower block, then 
work done by lower block on the upper block in moving a distance s will be 


(A) Mas (B) (m+ M)as 


An М — Р – № transistor is connected 
in common emitter configuration in 
which collector supply is 9V and the 
voltage drop across the load 
resistance of 1000 Q connected in 
the collector circuit is 1V. If current Ry = 
amplification factor is (25/26) and the 


internal resistance of the resistor is 
2000.. Then which of the following 
statement is incorrect. 

(A) Vo. =8V 

B) collector current is 1.0 mA 


(B) 

. 50 2 
(С) voltage gain 23' power gain is 4.6 
(D) 


D) emitter current is 2.04 mA 


M? 
(C) — as (D) mas 
m 
| 
А < 
С 2 Й 
58 Moe 10000 = R||1 V 
E | ft 
4 E Y =j | Б 
Ув V 


| 
| 
8 


Space for Rough work 
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20. 


AITS-FT-I-PCM-JEE(Main)/17 


The magnifying power of the telescope is found to be 9 and the separation between the lenses is 
20 cm for relaxed eye. Then the focal lengths of component lenses are 

(A) 18 cm, 2 cm (B) 10 cm, 10 cm 

(C) 9 ст, 11 cm (D) None of these 


In compound microscope 

(A) The objective has a shorter focal length 

(B) The objective has a shorter aperture 

(C) (a) and (b) both are correct 

(D) The aperture of objective and eye piece are same 


The pipe shows the volume flow rate of an ideal liquid at certain time and its direction. What is the 
value of Q in m/s D ids state and equal area of cross section at each opening) 


3x10 9m? / 5 2x10 ?m?/s 
ша 
7x10$m?/s 


\ — 1x10° m?/s 


4x10° Q 8х10% т? /5 
(А) 12x10 т? /s (В) 11х10 т? /s 
(C) 9х10 т? /s (D) 13х10 т? /s 


A parallel beam of monochromatic light is incident оп а narrow rectangular slit of width 1 тт. 
When the diffraction pattern is seen on a screen placed at a distance of 2 m. The width of 
principal maxima is found to be 2.5 mm. The wave length of light is 


(A) 6250 A (B) 6200 A (C) 5890 A (D) 6000 A 


In an electromagnetic wave, the amplitude of electric field is 1V/m. The frequency of wave is 
5x10'^Hz. The wave is propagating along z — axis. The average energy density of electric field in 
Joule/m*, will be 

(A) 11х10" (B) 2.2х10:2 (C) 3х107% (D) 4.4х1074 


Space for Rough work 
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21. 


22. 


23. 


24. 


25. 


26. 


27. 
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Figure shows a bent coil with all edges of length 1m and 
carrying a current 1A, then torque acting on the loop is 

(A) zero (B) 3 N-m 
(C) 2 N-m (D) 1 N-m 


Find the minimum thickness of a film which will strongly reflect the light of wavelength 589 nm. 
The refractive index of the material of the film is 1.25 


(A) 118 nm (B) 120 nm (C) 118 mm (D) 120 mm 
In the figure shown the reading of voltmeters are V, = 40 V, V2 ©, Ww) г-02) 
= 40 V and V3 = 10 V. Find the peak value of emf АМИНА! Lm 1 | 
(A) 50V (B) 5042 V Re4 1011 
С) 5043У D) 10042V 
E тула >) 

5227 


Е-Е, sin ! OOnt +3) 


If equation of transverse wave is y = хосоѕ 2л [n - х) Maximum velocity of particle is twice of 
wave velocity, if à is. 


(A) 2лх, (B) nx (C) (D) zx, 


2< |а 


The focal length of the objective and the eyepiece of a microscope аге 4 mm апа 25 тт 
respectively. If the final image is formed at infinity and the length of the tube is 16 cm. The 
magnifying power of the microscope will be 

(A) -327.5 (B) -32.75 (C) 3.275 (D) 32.75 


An oscillator has a time period of 3 sec. Its amplitude decreases by 5% each cycle. Its energy 
decreases in each cycle is 
(A) 5% (B) 10% (C) 1.0% (D) 2% 


А mass 25x10?Kg is suspended from the lower end of a vertical spring having force constant 


25 N/m. The mechanical resistance of the system is 1.5 N.s/m. The mass is displaced vertically 
and released. Its period of oscillation is 
(A) 0.314 (B) 0.628 (C) 3.14 (D) 6.28 


Space for Rough work 
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28. 


29. 


30. 


5 moles of nitrogen gas are enclosed in an adiabatic cylindrical vessel. The 

piston itself is a rigid light cylindrical container containing 3 moles of Helium 

gas. There is heater which gives out a power 100 cal/sec to the nitrogen gas. A 
power of 30 cal/sec is transferred to Helium through the bottom surface of the 

piston. The rate of increment of temperature of the nitrogen gas assuming that RENI 
the piston moves slowly: 

(A) 2 K/sec (B) 4 K/sec 

(C) 6 K/sec (D) 8 K/sec 


A beam of natural light falls on a system of 6 polaroids, which are arranged in succession such 
that each polaroid is turned through 30? with respect to the preceding one. The percentage of 
incident intensity that passes through the system will be 


(A) 10096 (B) 50 % 

(C) 3096 (D) 1296 

Which of the following electromagnetic waves have minimum frequency 
(A) Micro waves (B) Audible waves 

(C) ultrasonic waves (D) Radio waves 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


The volume of an H20; solution (volume strength = 11.2) required to convert all the Ғе”? present 
in 4 mole of Fe4O, to Fe? is: 
(A) 2 mL (B) 1 mL (C) 4L (D)2L 


In an excited sample of Ш”? ions with all the electrons in the same energy state (пі) produces 3 
different spectral lines when all of them are now found to be in 1? excited state. What can't be the 
orbital angular momentum of the electron present in state n? 


(А) 12h (B) 4/2л (C) 0 (0) J20h 


[Р] 


For а reaction P ——>Q, increases by a factor of 2 upon increasing the concentration of P 


by 8 times. The order of the reaction with respect to P is 
(A) 3 (B) 1/8 (C) 2 (D) 1/2 


Assuming that, water vapour is an ideal gas, the internal energy change (AU), when 1 mol of 


water is vaporized at 1 bar pressure & 100°C, (given: molar enthalpy of vaporization of water at 1 
bar & 373 K = 41 kJmol” & R = 8.314 J mol” K”) will be: 
(A) 41.00 kJmol" (B) 3.7904 kJmol" (C) 4.100 kJmol” (D) 37.904 КЈтоГ' 


Space for Rough work 
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5. Maxwell’s Boltzmann's distribution of molecular speeds for two ideal gases A and B at the same 
temperature is given below: 
A 


A 


Fraction of molecules 


> 
и 

(speed) 
Select the incorrect statement: 
(A) Fraction of molecules moving with most probable speed of gas A is greater than that of gas B 
(B) Most probable speed of molecules of gas B is greater than that of gas A 
(C) Rate of diffusion of gas A < gas B under identical conditions 
(D) Rate of diffusion of gas B < gas A under identical conditions 


6. In an fcc arrangement of A and В in which A-atoms are at the corners of the unit cell and B — 
atom at the face centres, one of the A — atom is missing from one corner in unit cells. The 
simplest formula of the compound is: 


(А) A;Bs (B) ABs (С) A7B24 (D) АзВг1 
7. The pH of the following half — cell solution is: 

Pt, H, (1 atm)|H* (НСІ); E 20.25 V 

(A) 2.21 (B) 8.46 (C) 4.23 (D) 0 
8. Which is not correct for physical adsorption? 


(A) Adsorption is spontaneous 

(B) Both enthalpy and entropy of adsorption are -ve 
(C) Adsorption on solid is reversible 

(D) Adsorption increases with increase in temperature 


Space for Rough work 
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The osmotic pressure of urea solution is 500 mm at 10°C. The solution is diluted and the 
temperature raised to 25°C, when the osmotic pressure is found to be 105.3 mm. 

Vina : Мана 7X 11 
X is: 

(A) 5 (B) 2 (C) 8 (D) 10 


Select the correct statement: 
(A) Al;Clg is a planar molecule 
(В) l;Clg is a planar molecule 
(C) Ван, is a planar molecule 


(D) is a planar molecule 


Which of the processes are endothermic? 
(i) Cl(g)+e > CI (g) 

(ii) N(g) +e № (g) 

(iii) Ne(g)+e ->Ме (g) 

(iv) Ne(g) > Ne*(g)+e 

(v) Ш (g) > Ш“ (aq) (hydration) 

(vi) СГ (g) > CI (aq)(hydration) 

(A) (ii), (iv) (B) (ii), (iii) (C) (ii), (iii), (iv) (D) (ii), (iii), (iv), (vi) 
The blue colour of dilute solution of alkali metals in ammonia slowly fades because: 
electrons get paired 

metals form MNH; with release of Н gas 


electrons loose energy eventually because of solvation 
electrons get trapped in holes of tetrahedrally arranged NH3 molecules 


Se Ver mn 


(A 
(B 
(C 
(D 
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13. Select the correct statement: 

(А) 00 has higher dielectric constant, melting point, boiling point & ionic product than Н:О 

(B) D5O has higher melting point, boiling point & dielectric constant than H2O but lower value of 
ionic product 

(C) D5O has higher melting point, boiling point & ionic product but lower dielectric constant than 
НО 

(0) 020 has higher melting point, boiling point but lower dielectric constant & ionic product than 
Н:О 


14. For an exothermic chemical process occurring in two steps as follows: 
(i) X + Y —>?P (slow) (ii) P—— > XY (fast) 
The energy diagram for the above process is best described by: 
A A 


(B) 
A 
Energy 
XY 
Energy 
Р Р 
X+Y 
X+Y 
> XY 
Reaction coordinate > 
Reaction coordinate 
(C) A (D) A 
Ener Ener 
gy XY 9y 
P P 
Х-Ү 
Х-Ү 
ХҮ 
» » 
Reaction coordinate Reaction coordinate 
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Which of the following reactions depict the oxidizing behavior of Н.:50:2 
(А) Ba(NO,), +H,SO, ——BaSO, « 2HNO, 


(В) 2PCI, +H,SO, —— 2POCI, +2НСІ+ SO,CI, 
(C) 2NaOH - H,SO, ——>Na,SO, -2Н,О 
(D) 2HI+H,SO, ——l, + SO, +2H,O 


The process in which catalyst is not used: 
(A) Thermite process (B) Contact process 
(С) Haber's process (D) Ostwald's process 


Complex compounds which are optically active and doesn't depend upon the orientation of the 
ligand around metal cation: 


(i) [Сос (NH, ), | (ii) | Со(еп), СІ, 
(ii) [Co(C,0,), (NH, ), | 

(A) (i), (ii) & (iii) (B) (ii) & (iii) 

(C) only (ii) (D) all of the above 


What is the product of the following reaction? 


excess HBr 
OCH CHOH ———————»- 
A 


Вг + ВГСН,СН,Вг 


(В) C у= + BrCH,CH,OH 
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19. Which of the following does not give Hoffmann bromamide reaction? 
(A) г (В) " 
C—NHBr НаС--С--Мн; 


i Ї 
(0)-0-н, (Omen 


20. | CH,-CH-CH-CH,-CO,H—. (X) 


(C) 


(major) 
major product X is: 
(A) СН, -CH= CH, (B) i p 2 
CH3 
(C) CH,-CH=CH-CH, (0) CH, - CH, - CH = CH, 
21. Which of the following keto esters is not likely to have been prepared by a claisen condensation? 
(A) f 9 (В) о CH30 
(H3C) 9 CHCH;-C-HC—C—OCH5CHs4 (НәС)-СН--С--С--С--ОСН;-СН; 
CH(CH3)2 Сн; 
P | | 4 | | 
цэс жэл нэ цах рр 
CH3 CH3 
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| 18 


22. Ph-C-OH+CH, -O-H——(y)+H,O. y is: 


о 
| 18 
(А) Ph-C-O-CH, (Trans esterification) (В) Ph-C-O-CH, (Евіегіксаһоп reaction) 


О О 

| | 
(C) Ph-C-OCH, (hydrolysis) (D) Ph- C-O- CH, (saponification) 

23. 
< о» АОН XT S broduc st 
H H 
(A) (B) О 
С! 
(С) (D Он 
О 
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24. In which of the following reactions, product is racemic mixture? 
(A) дс Pn pibe (B) сн, - CH; - CH = СН, — 
с=с ------> 
CCl 
2 СН, 4 
(C) HC CH3 (D) All of these 
E HBr 
27: ------> 
CCl 
H g : 
25. Select the enantiomers among the structures given below: 
H3C H H СН, Н Н 
() (1) (ІІ) 
(A) 1, IE & III (B) | & Ill (C) 1 & II (D) II & IIl 
26. Select the correct statement: 
(А) р H 
х. / 
ТТ. is optically active & non-polar 
H 
БУ: pe ж 
С==С==С==б is optically inactive & polar 
/ N 
H F 
(C) F H 
N / INCIPERE 
С--С--С is optically inactive & non - polar 
/ \ 
H F 
(D F H 
\ 73 "Tav | 
С--С--С is optically active & polar 
7 х 
H F 
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27. Which of the following structure is most stable? 
(A) Br (B) Br 
+ 
+ 
мн; ын; 
(С) Вг (б) Вг 
l 
+NH 
МН, 4 
28. Which of the following compound give positive Tollen’s test? 
(A) on (B) EY 
CH3 
(C) O OH (D) O 
Co. 
29. A sample of PCl; is allowed to decompose in a container against a constant external pressure till 
following equilibrium achieved: 
PCI, (g) ——PCI, (9) + Cl, (g) 
Select the correct option: 


(A) The relative vapour density of sample increases till equilibrium is achieved & after that it 
remains constant 


(B) The degree of dissociation (70); is dependent on the total pressure under which the 
equilibrium is achieved 
(C) The degree of dissociation ("о") on attainment of the equilibrium is dependent оп the total no. 


of moles of PCl; initially taken 
(D) The molar mass of the sample increases and the density of the sample remains constant 


30. A sparingly soluble salt AB has concentration [A*] = SM in its saturated aqueous solution. So 
its solubility (in M) is 
A.B, (s) ---2А(5 + ЗВ 


(А) 5 (В) 25 (С) 


гә| on 
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Mathematics PART - Ill 


SECTION - A 
Single Correct Choice Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


Solution of differential equation 


AONE VEY. oy, given that y =0 atx = 1 
xdy — ydx 
(A) у +1= 4x? - y? (B) y «12 Jy? - x? (С) y = Jy? - х? (D) None of these 
m 40 
The sum of the coefficient of all the integral power of x in the expansion of í z3 is 
3°° +1 3° +1 3® +1 3® +1 
AT Bc © а= DE 


A family of lies is given by (2 —3A.)x + (1+ 2A)y -6 -12X 2 0, A being a parameters. The line 


belonging to this family at maximum distance from the point (4, 3) is L; and from the point (-2, -4) 
is L2. Then angle between lines L; & L» is 


11 23 17 19 
А) tan"| — В) іл | = С) tan"| — D) tan"| — 
(a) ta (5) 8) ta 2) ©) tav 17) (0) ta" 19) 
If p, q, r are distinct complex number such that Pod ын , then sum of all values of a will be 
а r p 
(A) 1 (B) -1 (C) 0 (D) None of these 


If f(x) is differentiable & satisfying 
__ f(x) | 
= 2 y? = 
f(x+y)=f(x)+f(y)+(x +y )ху V x,y e R and lim : - 2 then f(x) will be 


х! 4 


(A) 24x? (В) 2x «7 (c) 2+7 (D) 2x «x* +2 
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Two numbers x and y are randomly selected on the real number line, such that 0 € x,y < 60. Find 
the probability that the difference between selected no is not greater than 10. 
11 11 11 11 
A) — B) — С) — D) — 
(А) 56 (8) 3% (0) 2 (D) 25 


On 8x8 Chess board. If two squares of 1x1 are selected randomly, what is probability that, they 
have one side common. 


(A) 16 (B) 18 (C) $8 (D) T 


Number of real value of x satisfy this equation, 2% + 2*(3-5cosx)+1=0 


(A) 0 (B) 1 (C) 2 (D) 3 
ES 50 (51n nê) f(51) 
f(x) = П(х п) then renew to 
1 1 1 1 
(А) 1575 (B) 5600 (0) 5550 (D) 5060 


A function defied as R > R, f (x) = е2 25555 will be 
(A) Опе- One & onto (B) One - One & іпіо (C) Many – Опе & onto (D) Many – One & into 


(cot? x -n«1) 


І --t(x)[g(x)]" +c where 


COS" x 


(3) =1 then minimum value of 11091 СЕ! 


(А) 1 (В) 27 (c) 2% (D) 2^ 
m 1 2п+1 

This equation DE - z) =0, has 
r=-1 

(A) only one real root (B) has all real root 

(C) has 2n real root (D) has (2n +1) real root 
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13. 


Consider number М = 75600 then sum of divisor of the form (4n + 2), пеМ is 
(A) 19840 (B) 29760 (C) 39680 (D) None of these 


The inverse of the converse of (p^ ~ а) =r will be equivalent to 
(А) -г->(а->р) (В) -г=(-р= а) (С) г> (р> 9) (0) None of these 


If a, b, c be the sides of a AABC and it roots of the equation a(b-c)x* -b(c-a)x «c(a-b)-0 


A B C . 
are equal then совес”“ =, cosec* =, соѕес? = аге іп 


(А) АР (В) GP (С) НР (0) None of these 


Area of the ellipse 3x? + 4xy + Зу? + 2x +8y+6=0 


T 4r 
(A) -т- (В) /5л (C) -- (D) 4-/5л 
45 45 
1 19 
fe (1-e*) dx is equal to 
| | | | | | | | 
191121! ву 191121 су 191121! p, 191121! 
71! 70! 141! 140! 


How many 6 letter words can be formed using the letter from the word BORINGROAD' if each 
word has 3 vowels & 3 consonant 
(A) 936 (B) 5616 (C) 17280 (D) 33676 


Aman can take a step forward, backward, left or right with equal probability. Then the probability 
that after nine steps he will be just one step away from his initial position. 


(A) PE) - (S4) (B) e) - e (S3) 
(c) e) - (S5) (D) P(E) - (527) 
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п-1 п 
If DE 2d = Yx, where n is the positive integer and [x] represent greatest integer of x. 
r=0 r=0 


Then total number of possible solution of x is 


(A) 1 (В) п -1 (С) п (D) n +1 
8 

| хх == mg then value of b is 

o 1+cos4x+sin4x 0 

(А) 14 (В) 16 (С) 32 (D) 64 


f(x * 1)e'"/nx dx = ae? +be? се” then value of (p + q + r) will be 

i 

(A) 2 (B)e+2 (C)e+1 (D) None of these 

If a, b, с represent the sides of triangle ABC and quadratic equation ах? +cx +b = 0 does not 


have two distinct real root then which condition hold's true 
(A) b > 4a 4 2c (B) b x 4a - 2c (C) b < 2c - 4a (D) b 2 2c - 4а 


cos '(x?-3x+3)> E +2cos (x? ) then total number of possible value of x satisfying this 


equation is 

(A) 0 (B) 1 (С) 2 (D) 3 
123 

ГА-10 1 2| &BA=Awhere B represent 3x3 order matrix. If total number of ‘1’ in matrix 
00 1 

А! & matrix 


B are p & q respectively then p + qis 
(B) 4 ( 


(A) 3 C)5 (D) 7 


sinA _ sin(C+ 2B) 
sinC sin(A+2C) 
(A) AP (B) GP (C) HP (D) None of these 


then а sinA, b sinB, csinC are in, 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


22 


AITS-FT-I-PCM-JEE(Main)/17 


27. 


28. 


29. 


30. 


The image of the parabola x^ = 4y inthe line x + y 2 2 is 
(А) (х-2) = 4(2-y) (B) (у-2) = 
(C) (х-2) =4(2+у) (D) (y-2) = 


If (sin3A + sin3B + sin3C) + 12 (sin A.sinB.sinC) —3 (sin A + sinB + sinC) =0 then 


(A) cosC =sinA+sinB (B) sinC = cos A + cosB 
(C) sinA = ѕіпВ+ sinC (D) None of these 


(e^ +1) (12-1001x) (e 79's + g 1009) 
хэд x(e* -1) 


(A) (1001) (B) (1001) (C) (2002) (D) (2002) 


Equation ЖЫ ME 59/2 has 
(A) One real value of x (B) two real value of x 
(C) three real value of x (D) None of these 
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Physics PART – | 
SECTION - A 
1. The time taken in first a/2 is T/6 and in next a/2 will be T/4. So 
I Го. 9 
6 4 12 
5 [M 5л Ї 
=— x27 = 
12 k 6 ү1 
2 MI about CM = mR? + 2 mR?/4 
| = 3/2 тА? 


Conservation of AM about CM, 
Mv, R/4=3/2mR*o — o - vyeR 


(-10-х -4-х 


O 
O 


<— 10 + х ><-4-х-> 


:7-43 y* AY 
Е 


3 
Volume of star V = = „В = 21 


Pressure P = цэн 


ом 
-- 2) 
ЗЕРЕ 
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V, -3 «M 
а "З-н 5 

18 
259 20 
a b 3-8 
R=30 


Au in capacitor = 0 
Work by battery = gE = 64 uJ 


2 Heat = 64 uJ 

Time taken for the plate to fall is t = БОР jee 
4 980 

st asc 

7 
t 2 
ti i d T = — = EE 
ime perio 8 8x7 28 sec 


-. frequency f = - - 28 Н2 


For the water level to remain stationary 
Volume efflux = rate of filling (x) 


“VA = х 
x? 
2gh A = һ= 
: " 2gA* 
VEN) 
2x980 x (0.25)* 
h = 40cm 
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(i), (ii) are true but (iii) is false, as we know that viscosity in gaseous is about 100 times less than 


viscosity in liquids. 


Shape of the composite bar is convex toward PQ if a, <a,. 


V | R 
Voltage gain = —ot = -00 + ол 
gay V. ) В, 


22x10? 4х10° 
40x10° 100 
= 2000 


When сЕ = 
dt 


E is maximum 
least count of Vernier caliper 


Force on the upper block = ma 
Work done = F.S = ma 
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15. 


20. 


Collector current Іс = 
voltage drop acrossR, 1 


В, 1000 
Now Ме -9-1-8 volt 


=10°amp 


Current gain В = = 


Л =1.04х10 amp. 


В, 25 1000 125 
R, 26 200 26 
В, (25) 1000 _ 
2) “7200 
Again |, =|, +1, = 1.04х10 +107 – 2.04х10° А 


Voltage даіп = В 


4.6 


Power gain = p? — = 
та 


Magnification М = E =9 ES du (i) 


Distance between lenses d= F «f ..F+f=20 . ... (ii) 
From equation (i) & (ii) we get F = 18 cm 
f=2cm 


The objective has a shorter focal length. The objective has a shorter aperture. 


Outgoing volume /sec = incoming volume per sec 
О--3х10%-4х10%-1х10%-4х10%--8х10%-2х10%--7х10% 


Q-213x10 $m? /s 
Here the width of principal maxima is 2.5 mm 
Then its half width is = Р 


-52 -125х103т 


В 
5 -3 
Diffraction angle 6 = £ AEU sand (i) 


А " 
аб = ^ uec Е (ii) 
from (i) & (ii) 
à = Ва 
—125x10? 
© 2 
-6.25х107т 


x10° 


0 
A = 6250 A 


Average energy density is given by, 
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Е 2 
ste pets р 222 
2 2 4 


U- 2x 8.8510 x 
U=2.2x10 ?J/m? 


> ^ ^ ^ 
t=ixBj=Bk 


For strong reflection, the least optical path difference introduced by the film should be 5. Тһе 


optical path difference between the waves reflected from the surfaces of the film is 2ud. 


Thus for strong reflection 2ud =} 


m Эв? =118 nm 
4u 4x1.25 
Fo Гг «(V, - V, =50V 
42 
E, =50V2V 


y = x cos (Vt -x) 2472-0177 


EJ -%%-(у)-2У (given) 


Energy « (Amplitude) 


E-KA?, K (constant) 

dE jdA 255 (y 

E A 100 

we know b : bs = 30 


2m 2x25x10? 
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K 25 
8 о= а = (1000 
Vm  V25x10? 


.. time period 
2n 2n 
T =, = 
Мо? —b?  41000- 900 


28. Net Power given to N2 gas = 100 — 30 = 70 cal/sec 
The nitrogen gas expends isobarically. 


= 0.628 sec 


Gene, dt or 70 Ed ДОГ 
dt 2 dt 

gre 2K/sec 

dt 
29. If lis the final intensity and lo is the initial intensity then 

10 
| - 5 (cos?30) NUS v3 =0.12 
2 һ 2 2 


2. % change = 12% 
30. Audible waves. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-I-PCM (Sol)-JEE(Main)/17 


Chemistry PART - Il 
SECTION - A 
Normality of Н:О, = 11.2/5.6 
ES ue xV= 4 xi 
5.6 moles of Fe*? 
Normality of Н,О, 
V=2L 
n-4 742 produces З different lines. 


П,-4->/-0,1,2,3 
г. orbital angular momentum = (+1) 
=0 
ог/2л or J6h or J12n 


AU = AH- AnRT 
241000 - 1x8.314 x 373 
= 37.9 kJ mol” 


шин (А) < U mps (B) 


No. of A atoms = (57-2 
8 8 
No. of B atoms = 6х5-3 


2А28-4:3-7:24 


H, > 2H’ + 267 
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E.. = E^. E 0.0591 log Ін: | 


pH = 4.23 
T f Adsorption 4 


mV =nST 
500 mmx V, = NS x 283 
105.3 mmx V, =nSx 298 


у, m 500. 


V, (105.3 283 
=5 
(a) | 
Ex " X- sp? non - planar 
S 3 Ж 
СІ СІ 


342 ЕТЕР 
М 5р“а“ hybridization here square planar 
WZ Ж 
H 3 
sp" (non - planar) 
Wwe 


(d) tub — like structure (non — planar) 


(i) exothermic: (i), (v) & (vi) 
(ii) endothermic: (ii), (iii) & (iv) 


M’ (NH, )+ e~ (NH, )+NH, (¢)——>MNH, +H, (9) 


comparing D — O & H — O bond strength 


Е, of 1% step must be higher than 2" step and XY has lower energy than X + Y. 
| ——., (oxidized) & S'* —— S“ (Reduced) 


No catalyst is used in thermite process 


(Сан + BrCH,CH,Br 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 
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In Hoffmann Bromamide reaction N-alkyl substituted amide. 


f 
C N. CH3 > Will not be replaced so it dosent give hoffman 
| bromamide reaction. 


H 
H3C H H 
x \ 36, 
ТЕ | > 7н Ї 
+ 
“он С Бе “о 


6-membered Transition state 
2о-Н are required for driving the equilibrium forward & getting enolate of an ester. 


Esterification reaction 


СЖ: E ` сан 


H н 


Tautomerism 


О 


all will produce racemic mixture, ·.· all of them have planar intermediates. 
11" is non superimposable mirror image of (1). 


A, B; planar molecule. 
D-Allene, non planar with no plane/ point of symmetry. 


octet complete. 


It is converted into an aldehyde. 


ойы; 


й (Xeo, ) ; 


let solubility of АгВз be x M -. | A? |= 2х = S ~». х= ŽM 
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Mathematics PART - Ill 
SECTION - A 
x -rsecó y -rtano (r? = x? -y*) 
a -rsecO 
r^ sec 0dO 
[ - [ѕес? өаө 
1 
Эс -1800-6 


1 у 

+C 
үх? - у? Тұру? 
Put y =0 at x = 1, C=-1 


so у+1= x? – у? 
vx)” vx 
12220 +| 1-—— 


2 | ds +nC, ЕЗ6 еа | 
2 2 


Қ) 2 mel 40 3% 1 
2 2 29 *2% 


2 2 


(2x +y-6)+A(2y-3x-12)=0 

so fixed point where /, & 7, will pass is, 
2x+y-6=0 

2у-3х-12-0 

we get, (0, 6) 
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"s 1 (not possible b/c distinct p,q,r) 


nou X 


xí 
f =2 — 
so, f(x) = 2х + A 


$ = {x,y :0< х,у < 60} 
A > Event that x-y <10 
B 5 Event that y - x <10 


ЦЕ)-60%-2х5х50х50 


Р(Е)- 5104 

(E)- 0,26 +“ CC, +® CC, ]=112 
vale) xo T 

Divide by 2”, 


25.27 -5cosx-3 


2X +27% -2 =5(cosx-1 
(>0) pus | 


cosx-120 & 2%4+2*=2 


AITS-FT-I-PCM (Sol)-JEE(Main)/17 
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= х= 0, 2л, 4л& x =0 
Inter section of both solution we get x = 0 
Number of solution = 1 


f(x) а x-n 
f'(51) 2 1 
95) 5 отук (51-1) 
f(51) 1 


— 


(п) = e^" 4 3n? +6x—5 (6x? +6x +6) 


= 6(x? nm пев $0 
2x343x246x-5 p А ; 
ande will not be negative so one - one into 


(= ес?х -n 


dx = [(cosec*x - n)sec" x dx 
cos" x 


- [(cosec*x)sec" xdx- [n sec"x dx 


using by part 
we get = —sec'" xcosec x 
so, f(x) = cosecx & 9(x) = secx 


and min value of Jsec? x + cosec?x = 4 
so (4) = (2)” 


Let f(x) = Y [x - 1)" 


г=—1 
After differentiation Р(х) is positive so f(x) is increasing so only опе real root & other аге 
imaginary. 


sum of division = (2) (3° +3' +3? +3°)(5°+5'+57)(7°+7') 
exact 2 will come 
=2x40x31x8 
= 19840 
(pa~q)=>r 
converse г > (рл ~ 9) 
inverse ~r =~ (рл ~ 9) 
~r>(~pvq) 
~r>(~pvq) 
-г-(р->4) 
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roots are x = 1, 1 
2ac 
a+c 


Product of root = 1 > b = 
= a, b, c are in HP 


,—— are in AP 

ЫС 

m are in AP 

b C 

-35-025-0 БАШАР 
р с 


bc ca 


ab 
(S-b)(S-c) (S-c)(S-a) (S-a)(s-b) 


are in AP 


This is shifted ellipse 3(x — 1) +4(x-1)(y+2)+3(y+2) -0 
3X? + AXY +3Y? =1 


so rotate 45° we get 
2 2 


х y T 
=1>A= 

5 1 45 

Put e* =t 


| 
[t^ (1-t)" at 
0 

à 


_ 1 | 19H21! 
141x ("*C,,) 141! 


lios 18 E 


3 vowels can be selected by = 12 ways 
Consonant can be selected by 72 ways 
Total ways = 6C, х12х 72 = 17280 


E, э п =n, апап, =n, +1 

E, ^ п. =n, and n, =n, +1 

E, > Nk =n, апап; =n, +1 

Е, эп. =n, andn, =n, +1 

P(E,)= P(E.) = Р(Е,) = P(E,) 
P(E) = 4P(E.) 

n(s)- 4? 

Event Е; can occurs in following ways, 


[NO BO 
о-оо A| rm 


AJOIN = o т 
AJOIN о 00 


He aC 56 4 50106706, 0,43 6/6470: 04 0:56 6:6 4:070, 16. 15876 


e) - e (S5) 
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20. [nx] = (n+1)x 
nx - {nx} = nx + x 
-x = {nx} 
= x =0 (one solution) 
since n is the positive integer so Total solution of x isn+1 


т 
8-9) 
ах 
1 +oos4( 7 - 3 + БЕ - 3 
8 8 


т) 1 
x 
85 1+cosx+sin4x 


8 
21. І-| 
0 


г pea вес” 2x 
852 24 2tanex ^" 


—at 


i2] ѕес?ї 
647 1+іапї 


|= Z |en (1+ tant)? -— (по 
64 0 64 


—b-64 
22. [e (xenx + (nx)dx 
1 
| (xenx + пх +11) dx 
) 
fe (х/пх +(¢nx +1))— | e*dx 
1 1 
= е! -е+е 
P=e+1,q=e,r=1&s0,p+q+r=e+1+e+1 
=2e+2 
=2(e+1) 
23. a+b > c(sum of two side > third side) 
а-с+0р>0 = #(1) > 0 
f(-2) 2 0 also 
44-2с-020 
=> b> 2(-4a) 
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25. 


26. 


27. 


28. 


29. 
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х-1,2 ---(i) & x=41 (ii) 
Taking intersection and we get x = 1. 
So only one solution is possible. 


1 -2 1 
AY = Аја) А = 0 1 -2 

0 0 1 
|A| = 1 & BA=A 


ВАА = АА В =1 
Total по of 1in matrix B = 3 & matrix A™ = 4 


sinA sin(A-B) 

sinc віп(В-С) 

sin(B +C)sin(B-C) = sin(A +B)sin(A-B) 
sin? B - sin? С = sin? А – sin? B 

=> sin’ А, ѕіп? B,sin?^ C > АР 

sin Asin A,sinBsinB,sinC sinC = АР 

a 


2R 
asin A,bsinB, csinC — AP 


sin А, 8 sinB, С sinC = АР 
2R 2R 
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let any point on х? = 4y as(2t,t*) mirror image of (21,7) along line x + y = 2 is (h, Қ). is 


h-2t Кел 250-2 
1 1 2 

ћ= 21-21-12 +2 = 2-1? 

K =t?-2t-t?+2=2-2t 
(2- 


K 
эээ 


(2-К) =4(2-h) 
h>xé&y>y 
(у-2) -4(2-х) 

г. 4 (sin? А + sin? B + sin? C)+12(sinAsinBsinC) = 0 


Е 4 (sin? A +ѕіп? В + sin? C -3sinAsinBsinC) =0 


=>sinA+sinB+sinC=0 sinA=sinB=sinC 


(е .1)-(1-1001х)е%%-(1%1001х)(е +1) 


It 


п-0 39 ех -1 
X 


€ —— —  — MÀ M M — — P M Ó— 
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It Санал! аан е'°°* — (1+ 1001x) | X | 
ех 


n>0 n? 


1001) 
дахь! = х1-(1001) 


30. let log; =t 


1 
8 


(t? -t+1)log3 = log? 


=> c AG а О <0 soimaginary value of t 
2 2 4 


log; auf 
21228 


, 
x - 2 ? = (real value) 
So we get one real value of x. 
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FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 

Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate ПОО ЕЛ ЕЕ 
 12111Ї1Ї1ЇЇЛЇ Л М Ї ЇЇ ЇЇ! 


[emwemen o. | 11111111 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A block of mass m is placed in contact with one end of a smooth tube of mass M (see figure). A 
horizontal force F acts on the tube in each case (i) and (ii). Then mark incorrect option: 


M 
r=— [т | 0 
М 
r—|m | (ii) 
Aja = 2 Hid. сайы 
(A) a,, =Oanda,, wr inti) (B)a,, =ay zzl) 
(С) a, сад = — in (ii) (D) Force on m is min (ii) 


Two springs, S, and S,, have negligible masses and the spring constant of 


S, is 1/3that of S, . When a block is being hanged from the springs as shown 
above and the springs slowly come to equilibrium again, the ratio of the 
potential energy stored in S, to the S, is: 

(A) 1/9 (B) 1/8 

(C) 1 (D) 3 


Space for rough work 
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3. A trick cyclist rides his bike around a well of death in the form fa « 77у 
vertical cylinder (see figure). The maximum frictional force parallel 
to the surface of the cylinder is equal to a fraction u of the normal A 
force exerted by the wall. At what minimum constant speed must Front view of 
the cyclist go to avoid slipping down? (Assume that size of 
Сог--2 


motorcycle is very small ав compared to cylinder. а 
1/2 1/2 
2gr со80 r sino 
(A) E | (B) ын | 
н 2u 
1/2 2 1/2 
т т 
(С) H (D) ЕН 
u u 
4. A thermometer consists of a quantity of alcohol in a glass tube. When the thermometer is in 


thermal contact with soft ice cream in a box the length of the alcohol column is 5 cm and thermal 
equilibrium. When placed in a freezer the alcohol column remains 5 cm long in thermal 
equilibrium. When ice cream is put in the freezer. 

(A) Ice cream melts (B) Ice cream freezes more 

(C) Ice cream neither melts nor freezes more (D) Insufficient information. 


5. In the diagram shown, a wire carries current I. What is the I 


value of the фВаа 8 (as in Ampere's law) on the helical loop 


shown in the figure? The integration in done in the sense 
shown. The loop has N turns and part of helical loop on which 
arrows are drawn is outside the plane of paper. 


(A) - (NI) (B) р. (I) 
(C) о (NI) (D) Zero 
6. A projectile is thrown with velocity U = 20m/s + 5% at an angle 60°. If the projectile falls back on 


the ground at the same level then which of following can not be a possible answer for range. 
Consider g = 10/5. 


(A) 39.0 m (B) 37.5 m 
(C) 34.6 m (D) 32.0 m 


Space for rough work 
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A dielectric slab of area A passes between the capacitor 


plates of area 2A with a constant speed v. The variation of 
current (i) through the circuit as function of time (t) can be 
qualitatively represented as 


t 


2 loudspeakers are emitting sound waves of wavelength A with an 
initial phase difference ца At what minimum distance from O on 


line AB will one hear a maxima 


100A 
A) 254 В) —— 
(A) B s 
(C) = (D) 504 


Space for rough work 


д 


34 І 


ЖИ 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


There is a fixed positive charge Q at O and A and B are points equidistant from O. A positive 
charge + q is taken slowly by an external agent from A to B along the line AC and then along the 
line CB. 
C Q 

O 


A B 

) The total work done on the charge is zero 

) The work done by the electrostatic force from A to C is negative 

) The work done by the electrostatic force from C to B is positive 

) The work done by electrostatic force in taking the charge from A to B is dependent on the 
actual path followed. 


In the diagram shown, a particle of charge +Q and mass M is projected making an angle p with 
the vertical line. Which the possible path on which the charge will move. Above the dark line 
magnetic field is В, and below it is B, . (Consider all possible cases for values of B,and B, ) 


1 


B, 


52 


(А) 


Space for rough work 
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Two particles of mass m1 and m2 are moving with velocity V, and V, respectively. Mark the correct 
statement about a perfectly inelastic collision between m, and m, . 


ids 
(A) Impulse by m, to m, is ——- (V, —V, ) 
m,-4 m, 


эс, mm, у >= 
(B) Momentum transferred by m, tom, is -----(У, -*,) 
m, m, 


| mm, gar 2 
(C) Impulse by m, on m, in CM frame 8--1-2-(У, —V,) 
m,4 m, 


(D) In CM frame both the particles come to rest after perfectly inelastic collision. 


In figure, a block of mass m is released from rest when spring was in its e Roa 
natural length. The pulley also has mass m but it is frictionless. Suppose 
the value of m is such that finally it is just able to lift the block M up after 
releasing it. m 


String 


M 
(A) The weight of m required to just lift M S. g 
rud "- M 
(B) The tension in the rod, when m is in has zero acceleration 58 


M 
(C) The normal force acting on M when m has zero acceleration — g 


(D) The tension in the string when displacement of m is maximum possible is Mg 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


Paragraph for Questions 13 & 14 


A horizontal frictionless rod is threaded through a bead of 
mass m. The length of the cart is L and the radius of the 
bead, r, is very small in comparison with L (r «« L). Initially 
at (t = 0) the bead is at the right edge of the cart. The cart is 


struck and as a result, it moves with velocity V. When the 


bead collides with the cart's walls, the collisions are always 
completely elastic. (Given: m >M). 


13. What is the velocity of the cart after the first collision, 
-mv 
(A) ——— (B) 
m+M 
M —m 0 
(C) у (б) 
Мет 
14. 


t-Otillt-t, if m>M, 
2ML 
m+M 
2M 
m+M 


(A) 


(B) 


(C) L (D) 


"® 


11111111 Ko өтіпті hmmm ШІ 
іп the center of mass frame? 
Mv, 
m+M 
2M 
ү? 
m+M 


The first collision takes place at time t1 and the second collision takes place at 


ML 


2(m+M) 


ML 
2(m+M) 


Space for rough work 
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Paragraph for Questions 15 & 16 


The Doppler flow meter is a particularly interesting medical application of the Doppler effect. This device 
measures the speed of blood flow, using transmitting and receiving elements that are placed directly on 
the skin, as in Figure. The transmitter emits a continuous sound whose frequency is typically about 5 
MHz. When the sound is reflected from the red blood cells, its frequency is changed in a kind of Doppler 
effect because the cells are moving with the same velocity as the blood. The receiving element detects 
the reflected sound, and an electronic counter measures its frequency, which is Doppler-shifted relative to 
the transmitter frequency. From the change in frequency the speed of the blood flow can be determined. 
Typically, the change in frequency is around 600 Hz for flow speeds of about 0.1 m/s. 


Transmitter Receiver 


е 2 | 
я 


incident, 5 


sound | 


ж 


4 


Red blood cell 
15. Assume that the red blood cell is directly moving away from the source and the receiver. What is 
the (approx) speed of the sound wave in the blood? 
(A) 1700 m/s (B) 330 m/s 
(C) 5000 m/s (D) 3000 m/s 
16. An abnormal segment of the artery is narrowed down by an arteriosclerotic plaque to one-fourth 


the normal cross-sectional area. What will be the change in frequency due to reflection from the 
red blood cell in that region? 

(A) 150 Hz (B) 300 Hz 

(C) 600 Hz (D) 2400 Hz 


Space for rough work 
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Paragraph for Questions 17 & 18 


A circuit is shown below. 


С 


If A is an ideal ammeter, В an ideal Battery of voltage V, and C an ideal voltmeter, what will be 
reading of C 5 


the ? 

reading of A 
(A) R (B) 2R 
со (D) 0 


If A is a capacitor, B is an ideal ammeter and C is an ideal battery of voltage V, what is the 
voltage across the capacitor ? 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


In a slow reaction, heat is being evolved at a rate about 10mW in a liquid. If the heat were being 
generated by the decay of Р, a radioactive isotope of phosphorus that has half-life of 14 days 
and emits only beta-particles with a mean energy of 700KeV. The number of "P atoms in the 


liquid is Ax77 x10" find a: 
[Take: In 2 2 0.7] 


An old record player of 10 cm radius turns at 10 rad/s while mounted 
on a 30? incline as shown in the figure. A particle of mass m can be 
placed anywhere on the rotating record. If the least possible 
coefficient of friction u that must exist for no slipping to occur is м, 


find 231i . 


Two long straight wires of telephone circuit inside a house are > 
coplanar with and run parallel to a third long straight conductor that 


carries a current i=i,Sin@t. The wires are at a distance of а 


d, and d, from the conductor. The conductor induced a noise in the I,sinot 
telephone circuit. The rms voltage per unit length of this induced emf 
is xx5, find x? Express your answer in uV. Take 


242 


i) —— A o = 50rad/s 
In2 


Figure a shows a spring attached to a 2.0 kg block. The other end 6 cm/s 
of the spring is pulled by a motorized toy train that moves forward 

at constant speed 6.0 cm/s. The spring constant is 50 N/m and N 
the coefficient of static friction between the block and the surface 2ke AMM 
is 0.60. The spring is at its natural length at t = Os when the train £ ҮС 
starts to move. When does the block slip (express your answer in 


second)? 


Consider the circuit shown in figure. With switch S, closed 
0 | 42-24% 


апа the other two switches open, the circuit has a time 5, | : 
constant 0.05 sec. With switch S, closed and the other two луг | AW 
switches open, the circuit has a time constant 2 sec. With L | R 


switch S,closed and the other two switches open, the | 
circuit oscillates with a period Т. Find T(in sec). 
(Take x? =10) 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. CH,HC = CHCH, + СН, > P 
(cis) (triplet state) 
(A) P is a cis isomer (B) P is a trans isomer 
(C) P is a mixture of cis and trans isomers (D) P is acyclic compound 
2. BaTiO, crystallizes in perovskite structure. This structure may be described as a cubic lattice, 


with barium ions occupying the corners, oxide ions at the face centres and titanium ions in one of 
the octahedral holes. Which of the following is correct about BaTiO, crystal lattice? 


(A) Ti^* must the body centred octahedral hole 
B) Ti“ must occupy the edge centred octahedral hole 


(B) 
(С) Ti^* must occupy any of the octahedral holes 
(D) 1/4 th of the octahedral holes are occupied 


3. Ammonium compound which on heating does not give NH, is 
(A) (NH,), SO, (B) (NH,), CO, 
(C) NH,NO, (D) NH,CI 
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The standard electrode potentials of some of the alkali metals are 
Li* /Li = -3.05V 


Ма"”/Ма--2.71У 


К/К --2.93V 
Alkali metals react with water according to the following reaction. (M = alkali metal) 
2M + H,O 5 2MOH +H, 


It is found Li reacts gently with water whereas potassium reacts violently with water. Which of the 

following statement (s) is/ are correct regarding the above two experimental facts? 

(A) AG values related with the kinetics of a reaction 

(B) The metal having large standard oxidation potential will have lesser reactivity. 

(C) K has a low melting point, and the heat of reaction is sufficient to make it melt or even 
vaporize. This leads to exponential increase in its surface area. 

(D) The ionization potential of K is smaller than that of Li. 


"8р2 ORG (i) Оз0,/н,0 
== — (йі) Ман$О, ” P 
H H 


Which of the following is true about P ? 

(A) P is optically inactive due to internal compensation 

(B) P is optically inactive due to external compensation 

(C) P is optically inactive 

(D) P is optically inactive due the absence of chiral carbon. 


O 
COOD 
СН,-ОН, 59 P 


Which is not possible for P is 


(A) O (B) OD 
СН:,СН, СН,СН, 
1 
(C) O (D) | None of these 
СН:,СН, 
ОН 
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7. The salt having isoelectronic cation and anion among the following is 
(A) NaCl (B) KF 
(С) CaCl, (D) KBr 

8. Which of the following statement(s) is/ are incorrect? 


(A) о — phenol sulphonic acid be converted into p — phenol sulphonic acid in the presence 
of H,SO, if temperature is increased. 


(В) Phenol is more acidic than benzyl alcohol 
(C) Phenoxide ion activates the more in comparison to phenol 
(D) Bromination of phenol in aqueous medium produces 2 — bromophenol and 4 - bromophenol 


Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. Which of the following special (s) is/ are isostructural with IF, ? 

(a) [Cu(NH,), |” (в) XeF, 

(C) BF, (2) [Ni(CN), |" 
10. Identify the incorrect statement (s)? 


(A) The ration of the observed molar volume to ideal volume is called compressibility factor. 
(B) The value of van der Waals constants ‘a’ and ‘b’ is independent of the nature of gas. 
(C) At high temperature and low pressure, the behaviour of any gas can be explained 
2 
an 
oy PS (унь) пкт 


(D) H, and He gases are difficult to liquefy because their Critical temperature is very small. 
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In which of the following reactions, the stiochiometric ratio of H,SO, to H, gas is the same? 

(А Zn(s)and H,SO, (В) Na(s)and H,SO, 

(С) Al(s)and H,SO, (D) Ni(s)and H,SO, 

Which of the following compound (s) will not dissolve in an alkali solution after it has undergone 
reaction with Hinsberg's reagent? 


(A) Diethyl amine (B) Isopropyl amine 
(C) N — methyl ethanamine (D) N, N — dimethyl aniline 


Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


The cell given below consists of three compartments, 
separated by porous barriers. The first contains a cobalt | 


Paragraph for Questions 13 & 14 


electrode in5Lof 0.1MCo(NO,),; the second contains 

5Lof 0.1 M Co | | Ag 

KNO, the third contains a silver electrode in 

SLof 0.1M AgNO, Assume that the current within in the "WM 
cell Is carried equally by the positive and negative ions. If Со” Io 

there is a passage of 0.1 mol of electrons, answer the Е ting = 08У 


following (19, 20 and 21) questions. 


13. 


The concentrations of Со” and NO, in the left hand side .compartment are 
(А) 0.105M and 0.210M (В) 0.08M and 0.16M 
(С) 0.1M and0.2M (D) 0.05 Мапао. 1м 


The concentrations of Ав” and МО, In the right hand side compartment аге. 
(А) 0.08 M and 0.09 M (B) 0.75 Mand 0.08 M 
(C) 0.01M and 0.09 M (D) 0.75 M and 0.09 M 
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Paragraph for Questions 15 & 16 


In the following sequence of reaction, 


O 
[С 
. р CH n 
C3. CHCI, —98—, —^^ y A(C.H,CI) — B(C,H,,0CI) “> C(C,,H,,0,Cl) 
15. Compound A is 
(A) - (B) 
Cl 
(C) (D) None of these 
Cl 
16. Compound С when treated with МаОН/ X; gives 
(A) CHO ( (B) сно i 
СНз сн; 
СІ 
СОО- СОО- 
(С) СНО (б) СНО 
СОО | 
СН, 
Cl 
COO- COO- 
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Paragraph for Questions 17 & 18 


Potassium dichromate is used as lab reagent and dichromate ion can be used as a primary standard in 
volumetric analysis. 


1 " 1 
алд +7H* +3e 2 Cr? +3 H,O:E* =1.33V 
When H,O, is added to an acidified solution of dichromate, a complicated reaction occurs. The formation 


of product depends on the pH value and concentration of dichromate ions. A deep-blue violet peroxo 
compound X is formed which decomposes rapidly in aqueous solution. This compound can be extracted 


in ether, where it reacts with pyridine fanning the adduct PyCro(O, ), . 
In alkaline solution K,Cr,O, with 30% H,O,, a read — brown compound Y (K,CrO, is formed. In 
alkaline solution the dark red - brown compound Z| (NH,), CrO, | formed. In alkaline solution 
dichromate ion changes to chromate ion which is also used as reagent in quantitative analysis of cations. 


17. The shape of compound (Z) is 


(A) Butterfly shape (B) Pentagonal pyramidal 
(C) Pentagonal bipyramidal (D) Tetrahedral 
18. What is the oxidation state of Cr In red-brown compound Y? 
(A) + 6 (B) +4 
(C) +5 (D) +13 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. The molar heat capacity of the ideal monoatomic gas undergoing the process shown in the figure 
is ‘x’. The value of ‘2x’ will be 


> 


2 V(inL) 


2. How many statement(s) are correct? 


(a) if the critical micelle concentration (CMC) of a soap is 10°M , then 10^M solution of this 
soap will have colloidal nature. 

(b) charge on the colloidal particles may be determined with the help of dialysis 

(c) peptization is the process of conversion of a colloidal sol into precipitate by adding some 
electrolyte 

(d) when some oil-soluble dye is added in the water in oil emulsion, the back ground becomes 
coloured 

(e) For the coagulation of a particular colloidal solution, the order of coagulation power of some 


electrolytes is in the order: Na,PO, > BaSO, > АІСІ,, іп electro-osmosis, the dispersion 


medium move towards the anode 

(f) diffused layer around colloidal particles in the electric double layer mostly contains negatively 
charged particles.(colloid is of ‘e’ part) 

(g) it may be basic dye such as methylene blue (colloid is of 'e' part) 

(h) it may be metal sol (colloid is of 'e' part) 
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3. Ice crystallizes is an hexagonal lattice. At the low temperatures at which the structure was 
determined, the lattice constants were a = 4.534 and b=7.41A as shown in the figure. How 
many H molecules are contained in a unit cell? (Given that density of ice = 0.92 g/cm’)? 


4. A weak acid type indicator was found to be 60% dissociated at pH = 9.18. If the degree of 
dissociation at pH = 9.0 is ‘œ '? Then the value of 100 ' will be (log 2 —0.3,10g3 = 0.48) 
5. O 
CH—O 
(A) 4 moles of PCC 
СН--О 
О 
Maximum number of moles of Ac,O consumed by reactant (A) is? 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


Conditions so that equation (a,x^ +b,x + c,)(a;x^ - bx « c4) = 0, (a1a2»0) have fours real roots if 
(i) б:02-0 (ії) AyCo<O (iii) агс1<0 

(A) only (i) is sufficient 

(B) either of two statements are sufficient 

(C) either of two statements are necessary and sufficient 

(D) all the three statements are sufficient 

In a AABC, the incircle touches the sides BC, CA and AB at D, E, F respectively. If radius of 
incircle is 4 units and BD, CE and AF are in A.P. with common difference 1, then area of AABC is 
(A) 84 sq. units (B) 42 sq. units 

(C) 168 sq. units (D) data insufficient 


Let A be the area between co-ordinate axis, у?-х-1, x^-y-1 and the line which makes the 
shortest distance between two parabolas and A’ be the area between x=0, x^-y-1, x=y and the 
shortest distance between y*=x—1 and x^-y-1, then 


(А) А-А” (B) A = (A)? 

(C) А = 2А' (0) can’t say anything 

a,b,c are іп С.Р. and the equation (a+di)x*+2(b+ei)x+(c+if)=0 have one real root then 402 аге 
in, (a,b,c,d,e,f eR) 

(A) AP (B) GP 

(C) HP (D) none of these 
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вес”? xcosec??xdx =(p,qel* and p+q=12) 


з EM юм 
(A) E Bee jg; 22 x , fan X n 
тэл P P3 
mM 
3 
(C) B Ee (D) none of these 
аз 


А square ABCD of a diagonal 2a is folded along the diagonal AC, so that the planes DAC, ВАС 
are at right angle. The shortest distance between DC and AB is 


2 2a 
A) |а Bj 
(А) (= (В) A 
(C) = (D) none of these 
оо 2 oo oo 
it P = [22a = [2% and R = [9 *-. then which of the following is false. 
9 1+X y 1+X 9 1+X 
(A) Q=7 (В) Р-Н 
С) P- Тоу = D) none of these 
(C) 2.5 (D) 
X y d 
If | 3-2sin?tdt + [сов tdt = 0, then ban x =n and y=n is 
л/2 0 ы 
(A) V3 (В) -v2 


(C) - 3 (D) none of these 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. Let Zi, Z2, 2; be the coordinate of vertices A, B, C of the triangle if W, = z, – 2,, №, = 2; – 2, 
and ZA =90°, then 
W, TA 2 
(А) R| = |=1 (В) А, (ИУ, ) =| W. | 
W, 
“a 2 W, 
(C) Ё (WW, ) =| №, | (D) R| — |-1 
W, 
10. | Let(I-x-x^?)' =а,+ах+а„х?........ 4, X^" , where nis odd integer 


Sp Gy Fay b Eos 
Sam d sd @у+............. 
S3 = A, +45 Et eti 
Spd Ec. aa 


(А) 5, = S, (В) 5, = S, 
(С)8, +5, =0 (D 5, = S, =S, ог 8, =S, =S, 
11. lt /(х) = ах? + bx c =0 have real roots and its coefficients are odd the integers then 


(A) f (x) = 0 always have irrational roots 


18 


(C) If a.c. = 1, then equation must have atleast are root a such that [a] = —1, where [.] is GIF 
(D) Equation have rational roots 


(B) 


1 
з where р, 4Є1Ї 
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Ox! 4 1 
12. The curve y = (|x|-Dsgn(x — 1) divides 2 + 25 y^ =— in two parts having area A, and 
T 
A, (where A, < A,), then 
A 7 A 3 
(А) ----- В) == 
A, 13 А, 7 
7 13 
СА = D А, => 
(С) А, 3 (D) 257 


Comprehension Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 13 & 14 


If a circle Со, with radius 1 unit touches both the axes and as well as line (Lı) through P(0,4), cut the 
x-axis at (x,, 0). Again a circle С, is drawn touching x-axis, line L, and another line L, through point 


P. L, intersects x-axis at (x, 0) and this process is repeated n times. 


13. The centre of circle C, is 
15 
2 
(C) Е ) (D) none of these 
14 The lim — is 
(A) 4 (B) 0 
(C) 1 (D) 2 
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Paragraph for Questions 15 & 16 


f(x), g(x), h(x) all are continuous and differentiable functions in (а, b] also a«c«b and f(a)=g(a)=h(a). Point 
of intersection of the tangent at x=c with chord joining x=a & x-b is on the left of c in y=f(x) and on the 
right in y=h(x). And tangent at x=c is parallel to the chord in case of y=g(x). 


15. If f(b) = g(b) = h(b) then 
(A) f'(c) = о'(с) = (с) (В) f'(c) > g'(c) > h'(c) 
(C) f'(c) « g'(c) « h'(c) (D) none of these 
16. Ёс = arb for each b, then 
(A) о(х)=Ах2+Вх+С (B) g(x)-log x 
(C) g(x)=sin x (D) g(x)=e" 


Paragraph for Questions 17 & 18 


Let f: В > В be a function satisfying condition f(x + уз) = f(x) + (f(y))? v x, y e R and f'(0) =k. 


17. If |k| » O, then ШЕШ (where [.] denotes the greatest integer function) is 
Х-» 
(А) 0 (B) 2 
(С)-2 (б) none of these 
48 -1 | | 
18. If |k] < О then value of f is/are 
: (ше 
Уз —1 | 
A) – B) 0 
n E m 
48-1 | 
С О) +1 
182: n 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1: Let M be the midpoint of sides QR of a rectangle PQRS respectively. A line through M, intersect 
4 
RS and PS extended at Т and L respectively such that ас Find the value of 


area of A MRT 
area of CPORS ) 


2. If the equations x^ +5x* + px+q=0 and x^ +7x* + рх + г = 0) have two roots in common, 
then find the difference of two uncommon roots. 


3. When 23” is divided by 53, the remainder is г. Find mal 
4. The number of pairs (x, y) satisfying the equation sin x + sin y = ѕіп(х+ у) апа |х|+[|у|=1 
is 
16 An* 
5. The value of 33 > Pa арна (where 1.) represents fractional part function) 
n=l n — 
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Physics PART - | 
SECTION - A 
1. In the first case, m will remain at rest. 
F 
ам = M 
In the second case, both will accelerate: 
а =a, = Қ 
" M Маш 
In the second case, force on m = та, = 
M+m 
2. Кх, =k,x, 
ask, =3k 
1 
55 X 
— = Запі 2 == =3 
> Kaka X3 
mv? 
3 N= ;f = uN = mg 
2 
mv 
or E - mg 
r 
1/2 
u 
4. Thermometer, ice cream box and freezer are in thermal equilibrium. 


2 Ч о 
à ==" шад = EL TES S AR =x 20003 = 245 


g 
2043 — 24/3 < R < 2045 +2V3 > 31.1m < R «38.1m 


а, |= Кх бо Avg 


d d 
| Е klx GAS 
1=| --------- |— = constant 
d d dt 


As the dielectric levels с 4.— Q i2iis-ve 


8. Аф = 2nt 


— ——— ———————M——M———M À'ÁM——nn—— 
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ил  ЧЛүй ns 
2 А 

Ста ay = T 

À 2 


sino [20-3] 4-1 А ga 


2 2d. 2 2х3) 12 


1 
ТОРХ, NE 


((юолу 2 
144y? = (100A) 
.100. 252 

sie vig 
У, = Vy > work- 0 


Radius R, = ло 


1 
In а given field radius should be same for every entry. So B 8. C are not possible. 


f= eR f, 

Ct V, 
с ЖЕ, cap EM 
f CY, С 


|. 2x0.1 


—C б x5x10° = 1700т/ 


C-V, 
zi rera 
C+V, 

Af _ 2V. 


f, СУУ, 
Velocity is 4 times > Af = 4Af, = 2400Hz 


f' 


Reading of C = V [iin that branch = 0) 
Reading of A= X 

R 
>R 


У =їЁ 0-0 


ammeter 


=> Nas = 0 


—T-22nz4LC = 2л = = 2sec 
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SECTION- С 
3 -19 ап 3 
1. Р-700х10:х1.6х10 сш 
t 
dN 10° 1 10” 
= 14 = = No 
dt 10 7x16 11.2 
12 
_ In2 ey cee ee A 1545105 
14 х86400 11.21n2 


2. f > mgsin0 + mrw? 


i. mgcos0 > mgsinO + mrw? 
2 


or u 2 tan 0 + 
gcos0 


3. d$ = 52 хак 


TUX 


s EL to] 12 cos wt 


4. The block slips when the static friction force reaches its maximum value 
f, max = HN = umg .This occurs when the train has moved 


f. тв — (0.60)(2.0kg) (10m/s” | 


Ax = = 24cm 
k k 50N/m 
The time at which the block slips is 
" _ Ах _ 24cm | 
v 6cm/s 
5. t, - RC 
L 
т, = R 


=> LC=t,t, =0.1sec 
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Chemistry PART - Il 
ЅЕСТІОМ – A 
1 H,C СН, 
H 9 Н 
2. BaTiOs 
3. (NH,),SO,, (NH,), CO,. NH,CI all give NH; on heating 
4. AG is the thermodynamical concept 
5. CoHs 
H OH 
+ Mirror image 
H OH 
СНз 
6. В -Keto acid on heating shows de-carboxylation on heating, through enol form 
7. Са” has 18 e and Cl has 18 e. 
8. Phenol gives 2,4,6-tribromo phenol with aq. Bro. 
9. BF, is tetrahedral and rest are is square planar 
Vin real 
7----- 
10. V ideal 


at high temperature and low pressure the gas follows PV=nRT 
11. Zn+H,SO,—> ZnSO, +H, 

2Na+H,SO, —— Na,SO,+H, 

2AH-6H,SO, —— AL (SO,),+3SO,+6H,O 


15. СС will form and show addition reaction then ring expansion takes place. 
16. 
О сно 0 
нас а: 
Cl 
02 CI 
(B) (C) 
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iz HN Nh, 


М4] 


NH3 


Pentagonal bipyramid 


521 
ЯАХ 


Pentagonal bipyramid 


SECTION - C 
1. 
ЕО о аас 
dT пат Y dT 2 аа 
PV - nRT 
PdV +VdP =nRdT 
Бас 
712 аү 
P+V(-1)=0R Т. 
dV 
4+2(-1)= nn T. 
dV 
ат 2 
dV nR 
dV nR 
dT 2 
Put in (1) 
да ng ES 
dT 2 n2 
a sop е Spy 458 
dT 2 2222 
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d,e,f,g are correct and Colloid is +ve. 


Volume of unit ШАРТТЫ 


so шав5-60.57х1074 
moles= 3.365x10™ 
molecules of H,O=2.025 


number of H atom=4 


In ІНІ, | 
10-28 0:6 
0.4 
-3,102 
2 
In 
K,,=10° Па | 
ІНІ, | 
3 -9.18 o, Q 
К,--хі0 “-107х--- 
2 1-а 
3506620. 
2 1-а 
aj 
1-а 
2a =1 
a=0.5 
OH 
СН,ОН 
(A) 
CH5OH 
OH 
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Mathematics PART -III 
SECTION- A 
2. As s—b, s-c, s-a are in AP with common difference =1 


= a,c, b are іп AP with common difference equal to 1. 
M а+а+1+а+2 3(a+1) 


->С-ағ1, b=a+2 
2 2 


= A= fern att a 
2 2 2 2 


Also r = A/s = а? + 2а -195 = 0 > (а+15)(а–13)=0 


A = 13, c=14, b=15 => А - 84 sq. units 
3. Line of shortest distance will be perpendicular to line x=y. Also both parabolas are symmetric 
about x=y. 
x? =у—1 ж хғу 
Xs 


(0,1) 
О 


x+y=k 


A=area OABCDO 
A'zarea OECDO 


= А! -А/2 
4. Let a be the real root then (aa? + 2ba +c) +i(da? +2ea+f)=0 
PEE о оос а 
Уа 
= do? +2ea+f =0 dde e HELD Бар 
а Ja а bc 
5. l= [tan ^? x.sec^ хах 
- [tan ^? x(1-- tan? x).sec? хах 
6. If equation of line AB is г = 0 A(J/2aj - 0) = 4j 


then equation of line DC is 7 = sai [ri qmi а) 


5 Spe (а, — &,).(b, xb) _ 2a 

КЕШЕ с 
7 а=] ш = апт = 4 хе 
1+ х о 2\2 4 
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Also P+R = jt fj ос 


| 8- 2 sin? Јона 0, then (% atx=nandy=n 


Х 
л (2 


таш шин 
ах 
ES ЕЙ _ -N3- 2sin* x 


OX Js cosy 


zw. 


WW. = ТАШ P || = (Ww, -iiw Wy, sin 6) A Bo 


(l+x+x°)" =a, +ах+а,х +...44,,x" (1) 
_3° +1 
2 
3°—1 
or 
Put х-і in equation (1) where i = Чэн 
If п-4т-1 
=> а-а, +а;...=1 


> a +4, +4,4.. 


а +а, +а;... = 


ay —a, +а,... = 0 
тог 


50, a +4; +43.. 


a,+a,+a,,...=——_=S, 
Similarly if и = 4m + 3 
"> *+1 
Then, S,= ме. and S, = 3 
4 4 


If a, b,c are odd integer then D can not be perfect square, 
=> |fQ0)|»0 where 4e Q 
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1 
=> |ap’+bpqtcq |>1 => 2) >-- 
4 4 
If а.с=1 = a=c=land 923 ав 
c.(a-—b+c)<0 => a є (-1, 0) 
8 5 20 
12. Area of ellipse = 1 x x = Ai 
34A 24A 3 
Both shaded areas are equal, then 
1 10 
А ---Ае-АРОЕ--- 
' 2 2 3 
А, - lae APQR = С yj 
2 3 
(Q. No. 13 — 14) 
For C, circle let centre be (о, , 1) and it touches line % 
L, and L, ,. (0, Wo 
— ЄТСЄ 
x, 4 Rig: A 
(x1, 0) (x2, 0) 
4a, +x, —4x, 
= = 1 ...(i) 
416 4 x, 
4a, + -4 
> Q, Хуа Xia = 1 ...(ii) 
416 x2, 
= 3(x,. —х„)= 16+ х2 + /16+x2, 
Let x, 24cot0,0« 0, Ел 
0 4 1 0, 
> tan = —tan 
2 2 2 
0, 1 0 
As x,=3 > їап- = — tan „|_ 1 
ж 2 2 а" 
5 = 15 
> x, = ТЕ x, = 
Putting is (i), we get с, = Йй 
2n __ 
lim = = lim 2 1 » 
n>% 2" n>% 2" 2" 
15. According їо paragraph MESNE f'(c), 9(b) = g(a) _ а(с) and Шуа) h'(c) 
b-a b-a b-a 


16. If g(x)=Ax*+Bx+C 


— ————— P—— ———Ó——Q M ——Á M Á—HÁÁÁ!—ná— 
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E g(b) - g(a) 2 A(b* — a?) - B(b - a) 5 2A Pea) a (ы) 
b-a b-a 2 


Put x = y = 0 in f(x + у?) = f(x) + (fly))° 


f(0) = 0 
3 
ska tim £9 7C үү) шт 000°) )- tQ) 
x20 h xo0 h х0 (н/з) 
ШЕСІЗ 3 
7 in| =k? >k=0,1,-1 


since | | » 0 = к= 1, – 1 


> (х) = lim fen) foo 


3 
1/3 
= lim ШЫ) =k? 
x0( (873) 
-lor1VxeR 


xXx+corx+cVxeR 


u 
+ 
ло 
х 
< 
ll 


<-1Ухе(-һ,һ) 


Ji 1 or -2. 


СУЛ) 
=> f(x) = in| m =0 >f(x)= 


since f(0) = 0 > f(x) = 0 Vx eR. 


hence ШЕ 


Ifk=0>f(0 


SECTION - C 
: : D 0 41. тере L 
Let Q(ai), S(bj), M ал JE Dy R(ai - aj) 
be required points: T 
T is intersection of LM апа SR 5 Е 
. "Em "up cm : А 
i.e. di-—jc-X ai+—j--—bj|=bj+u(ai) M 
2 2 3 
P Q 
А = 2 and u = = one comparing the coefficient, we get Т = C + zu 
Seder AMAT и Us She 
2. 5 2 20 
Let first equation have roots a, B, y, and second equation о, В, ү, 
then а+В+ү, = –5, ap+y,(a+B) = p 
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а+ В+ ү, = –7, оВ +ү,(0+В) = р 
= (y,-7,)(a+B) =0 as (y, #Y,) > 0+В=0 
Yı =-5, Y, 95 


3. (23)” = (23)(530 — 1)" = 53А – 23 
Непсе гетаіпаег іѕ 30. 


4. sin x +510 y =sin(x+ у) ү 
à t A А 
=> sin 20 sin ~sin > = 0 
2 2 2 


>x+y=2hn, x=2h,n or y=2h,7,h, h, h eZ 
Only six solutions are possible 


BI 1 
4 (4 8\2л-1 2л+1 


Непсе, зана) = 4. 
33 
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FULL TEST - II 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-C 


Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 

Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate ПОО ЕЛ ЕЕ 
 12111Ї1Ї1ЇЇЛЇ Л М Ї ЇЇ ЇЇ! 


[emwemen o. | 11111111 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314) K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm К” тог” 

= 1.987 = 2 Са! K тог”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10°“ J.s 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A glass tube of 1.0 meter length is filled with water. The water can be drained out slowly at the 
bottom of the tube. If a vibrating tuning fork of frequency 500Hz is brought at the upper end of the 
tube and the velocity of sound is 330m/s then the total number of resonances 
obtained will be 

(A) 4 (B) 3 

(C) 2 (D) 1 


A loudspeaker emits sound of frequency f. The sound waves are reflected from a wall. The 
arrangement is shown below. 


Loudspeaker ша, 24, N 
W 


S — 


Wall 


When a microphone is moved along the line SW, minimum loudness of sound is detected at 
points P, Q and R. There are no other minima between these points. The separation of the 
minima is d. The speed of the sound wave is : 


(A) jn (B) 4fd 
(C) fd (D) 2fd 


Space for rough work 
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Consider a uniformly charged wire that has the form of a circular loop with radius b. Consider two 
points on the axis of the loop. Р, is at a distance b from the loop's center, and Р, is at a distance 
2b from the loop's center. The potential V is zero, very far away from the loop. At P, and Р the 
potentials are V; and V», respectively. What is V2 in terms of V4? 


joe ОР, 
= © Р, 
шоо 
a o 
(A) 2V, (B) i 


Consider a uniformly charged hemispherical shell shown below. Indicate the directions (not 
magnitude) of the electric field at the central point P, and an off-centre point P, on the drumhead 


Space for rough work 
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Two identical cylinders have a hole of radius a (a<<R) at its bottom. A ball of radius R is kept on 
the hole and water is filled in the cylinder such that there is no water leakage from bottom. In 


case-1 water is filled upto height h and in second case it is filled upto height 2h. If F4 is force by 
liquid on sphere in case-1 and Fo is force by liquid on sphere in case-2 then. 


(B) F>F, 
(D) Е-Е +0 
The diagram below shows the path taken by a monochromatic light ray travelling through three 


media. The symbols v,, A, and f; represent the speed, wavelength, and frequency of the light in 
Medium 1, respectively. Which of the following relationships for the light in the three media is true. 


Medium1 

Medium 2 

Medium3 ut 

(A) 4, <A, <A, (В) v, «v, «v, 
(С) f, «f, «f, (D) 4, «A, «A, 


Space for rough work 
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7. Figure shows a thin metal sheet in the plane y = 0, for which the current of constant density flows 
in the positive x-direction. It is in а constant homogeneous magnetic field of value = (0, 0, B, ). As 


a result of superposition of magnetic fields in region y > 0, the induction field B, = (0, 0, В) and in 


y «O0 is В, = (0, 0, B, ) where B,» В,. Specify the correct statement: 


7. 


B, © B, 
О 
О Y 
О 
(B, - B,) (B, + B,) 
(A) B, 2 (B) 5, 2 
(C) B, =B, +B, (0) B, = B, В, 
8. At ordinary temperature the molecules of an ideal gas have only translational and rotational 
energy. At high temperature, they may also have vibrational energy. As a result of this at high 
temperature. 
3R 3R 

(A) сүз for monoatomic gas (B) Сул. for monoatomic gas 
5R 5R 

(C) сул for Diatomic gas (D) M for Diatomic gas 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


A long straight wire carries a steady current 1. Nearby is a rectangular loop that carries a steady 
current 12. The directions of the two currents are shown in the figure. 


Which statement is/are false? 

(A) The loop is attracted to the wire 

(B) There is no net force on the loop from the wire 

(C) The loop is attracted to the wire if |; > 12; otherwise it is repelled 
(D) The loop is repelled from the wire if |, > 12; otherwise it is attracted 


Two concentric, coplanar, circular loop of wire, with different diameter carry current in the same 
sense as shown in the figure. Which of the following statement(s) is (are) correct? 


(A) The magnetic force exerted by the outer loop on a short portion of the inner loop is radially 
outward 


(B) The magnetic force exerted by the outer loop on a short portion of the inner loop is radially 
inward 


(C) The net magnetic force exerted by the outer loop on a whole inner loop is non zero and is 
radially outward 
(D) The net magnetic force exerted by the outer loop on a whole inner loop is zero 


Space for rough work 
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11. 


In the circuit shown R — А, = 100 and resistance per unit length of wire РО = ІО / cm and 


length PO = 10cm. If Rə is made 20Q the to get zero deflection іп galvanometer. S is midpoint 
of wire PO? 


ж 


12V 


P S Q 


(о) 


A) The jockey at Р can be moved towards right 2 cm. 
) The jockey at Q can be moved towards right 2 cm. 
) 
) 


The jockey at S can be moved towards left a distance 5/3 cm. 
The jockey at all positions fixed and R; should be made 20 


( 
(B 
(С 
(D 
A constant external torque acts for a very brief period t on a rotating system having moment of 
inertia 1. 


(А) The angular momentum of the system will change by 7 At 
T At 
(B) The angular velocity of the system will change by ЕГІН 


ємї 


(С) If the system was initially at rest, it will acquire rotational kinetic energy 7 


(г м) 
21 


(0) The kinetic energy of the system will change by 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 13 & 14 


If the velocity of a charged particle moving through a uniform magnetic field has a component parallel to 
that field the particle will move in a helical path as shown in figure 1. The net force F on the particle can 
be described by the equation. 
F =qvBsin@ 

Where q is the charge on the particle, v is the velocity of the charge, B is the magnetic field strength, and 
Ө is the angle between the velocity and the magnetic field. The pitch p of the helix is the distance 
between adjacent turns. The radius r of the helix is determined by the component of velocity of the charge 
perpendicular to the magnetic field and is independent of the component of the velocity parallel to the 
magnetic field. 


Figure 1 

A nonuniform magnetic field that is stronger at its ends than at its middle can trap a charged particle by 
reflecting it back and forth between ends. Such a situation is shown in figure 2. In a similar phenomenon 
electrons and protons above the atmosphere are reflected back and forth between the north and south 
poles of the earth's magnetic field forming the two Van Allen belts high above the atmosphere. 
Occasionally a solar flare shoots additional electrons and protons into the Van Allen belts. This pushes 
the electrons to a lesser height. The repulsion due to additional electrons drives the charged particles 
along the earth's magnetic field lines into the atmosphere where they collide with the air molecules forcing 
them to a higher energy level emitting photons. Oxygen atoms emit green light and nitrogen atoms emit 
pink. This light forms the curtain of lights in the sky known in the northern hemisphere as the aurora 
borealis 


------ magnetic field 
path of charged particle 


W 


= 


Figure 2: Path of а charged particle trapped 
in a changing magnetic field 
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13. If the magnetic field in figure-2 represents a portion of the Earth's magnetic field, at which labelled 
point would you except to find the aurora borealis? 
(A) W (B) X 
(C) Y (D) Z 

14. The electrons and protons caught in the Van Allen belt reflect from one pole to the other. Looking 


up from the North pole, electrons rotate counterclockwise. Protons rotate. 

(A) Counterclockwise both when looking up from the North Pole or when looking up from the 
South Pole. 

(B) Clockwise both when looking up from the North Pole of when looking up from the South Pole. 

(C) Clockwise when looking up from the North Pole but counterclockwise when looking up from 
the South Pole. 

(D) Counterclockwise when looking up from the North Pole but clockwise when looking up from 
the South Pole. 


Paragraph for Questions 15 & 16 


A piano creates sound by gently striking a taut wire with a soft hammer when a key on the piano is 
pressed. All piano wires in a given piano are approximately the same length. However, each wire is tied 
down at two points, the bridge and the agraffe. The length of the wire between the bridge and the agraffe 
is called the speaking length. The speaking length is the part of the wire that resonates. The point of the 
wire struck by the hammer is displaced perpendicularly to the wire's length. A standing wave is generated 
by the hammer strike, where С is the velocity T is the tension in the wire, and р is the mass per unit 
length of the wire. 

T 
у= |- 

u 
Tuning a piano involves adjustment of the tension in the wires until just the right pitch is achieved. Correct 
pitch is achieved by listening to the beat frequency between the piano and a precalibrated tuning fork. 


15. A piano note is compared to a tuning fork vibrating at 440 Hz. Three beats per second are 
discerned by the piano tuner. When the tension in the string is increased slightly, the beat 
frequency increases. What was the initial frequency of the piano wire? 


(A) 434 Hz (B) 437 Hz 
(C) 443 Hz (D) 446 Hz 

16. Sound waves move through air at approximately 340 m/s. A piano wire with a 90 cm speaking 
length resonates at a frequency of 360 Hz. What is the wavelength of the resulting sound wave ? 
(A) 0.94m (B) 1.06m 
(C) 4m (D) 1.8m 
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Paragraph for Questions 17 & 18 


The figure shows a cylindrical container, fitted with a piston. It contains two immiscible incompressible 
liquids with densities p, and p, . A block floats in equilibrium in the position shown. 


: 


Suppose the spring is initially in compressed state. Now, if the piston is moved downward slowly 
then 

(A) Spring will become more compressed. 

(B) Spring will become less compressed. 

(C) The compression in spring will remain same as before. 

(D) 


D) The compression will depends on p, and p,. 


Suppose the spring is initially in compressed state. Now, if the whole system is moved with some 
acceleration upward then 

(A) Spring will become more compressed. 

(B) Spring will become less compressed. 

(C) The compression in spring will remain same as before. 

(D) 


D) The compression will depend on p, and p, . 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. 


A uniform rod of length | = 1m is free to move and rotate in gravity-free space. When an impulse 
is given to one end of the rod, perpendicular to its length, its centre of mass moves with velocity 
v = 1 m/s. What will be its angular velocity (in rad/s) about its centre of mass? 


A pulley system is attached to a massless board as shown below. The board pivots only at the 
pivot point. A 10 kg mass M sits exactly in the middle of the board. 


M 


Q 
N Pivot point 

If the angle Ө is 60°. The force F (іп N) necessary to hold the board in the position shown is 

5x x , find x? 


The peak emission from a black body at a certain temperature occurs at a wavelength of 6000 A. 
On increasing its temperature, the total radiation emitted is increased 16 times. These radiations 
are allowed to fall on a metal surface. Photoelectrons emitted by the peak radiation at higher 
temperature can be bought to rest by applying a potential equivalent to the excitation potential 
corresponding to the transition for the level n = 4 ton = 2 in the Bohr's hydrogen atom. The work 


a 
function of the metal is given by 100 where с is the numerical constant. The value ofa is 


found 53x x , find x? 
[Take: he = 12420 eV- A] 
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4. A positively charged particle starts at rest 25 cm from a second positively charged particle which 
is held stationary throughout the experiment. The first particle is released and accelerates 
directly always from the second particle. When the first particle has moved 25 cm, it has reached 


a velocity of 1042 m/s. The maximum velocity (in m/s) that the first particle will reach is 10x x , 
find x? 


5. The ends of a chain lie in piles at A and C. When given an initial speed 10 m/s, the chain keeps 
moving freely at that speed over the fixed pulley B. Neglecting friction, the required value of h is 
xx5_, then find the value of x (in т). (Take g = 10 m/s?): 
B 
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Chemistry PART - II 


SECTION - A 


Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


The vapour pressure lowering of а 0.1 M aqueous solution of non — electrolyte at 75?C is 
(АН? of water-9720cal/moland antilog 0.407=2.55) 


(A) 0.54 torr (B) 0.78 torr 
(C) 0.02 torr (D) 0.22 torr 


The C - C single bond distance is 1.54 A . The minimum distance between the terminal cartons 
in propane is (sin 54?45' = 0.8136) 


(A) Greater than 3.08А (В) Equal to 3.08A 
(C) 251А (D) Can't be calculated 


A sample of aqueous solution of acetic acid (0.5 mol CHCOOH in 10 molof H,O)is mixed 


with a sample of aqueous solution of NaOH (0.5 mol NaOH in 10 mol of Н,О). The freezing 
point of the solution is (Ky но=1.86) 

(A) -5°C (B) -5.16°C 

(C) 0°C (D) 5.16°C 


Hydrogen peroxide can be prepared by the successive reactions 

2NH,HSO, > (NH, ), 5,О, 

(NH, ), 5,О,-2Н,О > 2NH,HSO,+H,0O, 

The first is an electrolytic reaction, and the second a steam distillation. 

What current would have to be used in the first reaction to produce enough intermediate to yied 
100 g pure H,O, per hour? Assume 50% current efficiency. 


(А) 158 А (В) 315A 
(С) 102А (D) 204А 
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Equilibrium constant for the dissociation of Ag(NH, ), into Ар” and NH, is6x10 *. Calculate 
E? for the following half reaction, Ag(NH,), +e > Ag(s) - 2NH, 


(Е, = 0-799V, log 6 = 0.7781) 


(A) 0.37 (B) 0.799 
(C) 0.7781 (D) 0.6 


A student is analysing a salt in the laboratory. When he added dilute HCl to the salt solution, a 
gas is evolved, when the gas is exposed to a filter paper moistened with potassium iodate and 


starch solution, he observed blue colouration of the filter paper. Then he added BaCl, solution to 


the salt solution and observed white precipitate immediately. He found that the precipitate is 
soluble in dilute mineral acids. The anion of the salt is 


(А) 5,0: (B) SOT 

(с) CO (D) HCO; 

Which of the following complexes is/are chiral? 

(A) cis -[Pt (NH, ), CL] (B) [Zn(H,O), Cl, ](tetrahedral) 
(C) | Pt(C,0, A] (D) trans - | P (NH,), BrCl | 


For the reaction Cu^* + 2e > Cu 
log Cu” | vs.E „a graph can be plotted as following (At NTP) 


0 log (Са? | > 
Where OX = 0.34 V then electrode potential of the half cell of Cu/Cu^* (0.1M) will be: 


(A) 0.3695 v (B) — 0.3105 V 
(C) 0.3991 V (D) —0.2809 V 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


An ideal gas expanding isothermally against the external pressure equal to zero, shows 
(A) AE=0 (B) W=0 
(C) q=0 (D) AH = +уе 


Electrolysis of molten MgCl, is the final production step in the isolation of magnesium from sea 


water by Dow's process. Assuming that 35.6 g of Mg metal forms. Which of the following 
statement (s) is/are correct? 
(A) 2.96 moles of electrons are required 


B) 3.83x10°C charge is required 


(B) 
(C) 31.8 A of current is required for 2.5 hours 
(D) 41.5 A of current is required for approximately 115 mins 


A 10 mL mixture containing 0.2 g NaOH and 0.25 g Na,CO,was treated with xN HClrequired 
15 mL of it with phenolphthalein indicator. After end point a 0.5 g NaHCO, was added and it was 


again titrated with y N HClrequired 25.5 mL of НСІ with methyl orange. Which of the following 

is/are correct? 

(A) x is almost 1.5 times of y 

(B) If in above titration x М HCl is replaced with у М HCI then for first end point it will require 23mL 
of HCI. 

(C) After first end point instead of 0.5 g if 2.5 g NaHCO, 6 added and fitrated with x N НСІ it will 
require 65.5 mL. 

(D) Only (A) and (B) are correct. 


In which of the following pair the later species is not having higher vapour pressure at a given 
temperature than former one? 


(A) C,H, andC,H,, (B) CH,CH,OH and CH,CH,F 
(C) Xeand I, (D) NH, and PH, 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


Paragraph for Questions 13 & 14 


A hydrated metallic salt A, light green in colour, on careful heating gives a white anhydrous residue B. B 
is soluble in water and its aqueous solution reacts with NO to give a dark brown residue D and on heating 
the mixture it gives two gases E and F. 


13. 


The gaseous mixture (E + F) when passed through acidified permanganate solution, discharges 
the pink colour and when passed through acidified BaCl, solution gave a white precipitate Identify 
the gasses E and F. 


(A) CO, andCO (B) NO, andN,O 

(C) NOand NO, (D) (D) SO, andSO, 

A hydrated metallic salt A and its anhydrous form B respectively are: 

(A) CuSO,.5H,Oand CuSO, (B) FeSO,.7H,O and FeSO, 
(C) CaSO,.2H,Oand CaSO, (D) CaSO,.1/2H,Oand CaSO, 
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Paragraph for Questions 15 & 16 


Strength of the sample of Н,О, is generally expressed in terms of the volume strength. It means the 
volume of oxygen liberated at N. T. P. by heating one volume of hydrogen peroxide. The concentration of 
H,O, in a solution can also be expressed as percentage of H,O, in solution. Normality of this solution 


can be calculated if the equivalent mass of H,O, is known. 


15. 


25 ml of Н,О, solution was added to the excess of acidified KI solution. The iodine so liberated 


required 40 ml of 0.1 N sodium thiosulphate solutions. Calculate the normality of H,O, solution. 


(A) 0.08 (B) 0.16 
(C) 0.02 (D) 0.20 
The volume strength of the Н.О, solution is: 

(A) 0.556 (B) 0.448 
(C) 0.896 (D) 0.632 
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Paragraph for Questions 17 & 18 


2CICH, - CHO + BrMgC = CMgBr— >] P | + other stereoisomers =u, (Q) 
eso Diepoxide 


(having halogen) H,O | он? 


[т]‹-°®— [s] «0 -(8) 


17. Compound S is? 


СН,ОН СН,ОН 
H OH H—}—OH 

CH CH 

(A) ІҢ (В) ІН 
НО H H—}—OH 
СН,ОН СН,ОН 
СН, СН,ОН 
Ho H—}—OH 

CH CH 

(C) 19 (р) A 

H—+—OH H—}—OH 
СН,ОН СН,ОН 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-II-(Paper-2)-PCM-JEE(Advanced)/17 


18. Compound T is? 


CHOH CHOH 
OH HO H 
OH HO H 
(A) (B) 
HO H HO H 
HO H H OH 
CHOH CHOH 
CHOH CHOH 
H OH H—+—OH 
HO H H—+—OH 
(С) (б) 
H OH H—+—OH 
HO H H—+—OH 
CHOH CHOH 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Find the number of native ores out of given ores? 
Pyrolusite,Chromite,Siderite,Cassiterite,Calamine,Argentite,Lime stone,Chalcopyrite. 


2. Out of given chemical, number of chemicals which is/are related to Solvay process: 
МН,,КСІ,СО,,5О,,Са (ОН) 3 NaCLH,SO, ,NaNO,: 
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Find the number of properties which is/are correctly related to graphite? 
i) thermodynamically most stable allotropes of carbon 

ii) highest thermal conductivity among all allotropes of carbon 

iii) lowest electrical resistance among all allotropes of carbon 


iv) C-C covalent bond length is higher as compared to diamond 
v) hexagonal rings in structure 


vi) football like molecule 


a a ees eee 


Consider the following 3d series ions: 

Sc* т?” v? Cr* Ма” Fe? Co” МІ” 

Find total number of ions for which all octahedral complexes аге paramagnetic, irrespective of 
ligand 


У ж 9) >< SRO) 


pow H* 
(c) enin (4) ——{ EN 
pus (р) 


Total number of products obtained in above reactions including minor products is (including 
stereoisomer including stereoisomer) 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions numbered 1 to 8. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. The ordered pair (а, b) such that x^ — x — 1 divides the polynomial ax’ +bx* +1 is 
(A) (-21, 34) (B) (21, -34) 
(C) (47, —58) (D) (58, —47) 
2. The number of possible integral pairs (а, b) for which 2ab —5a + = 55 is 
(A) 8 (B) 16 
(C) 12 (D) 6 
n k n 
3. If f, =>) 4-25) |, then 
k=0 k 
(A) Тат at. (B) Лә =3}, +2}, 
(С) Тав =O ae OY (D) Fv = б/а =D], 
4. A set contains 3n members. Let P, be the probability that S is portioned into 3 disjoint subset 
with n members in each subset such that the three largest numbers in S are in different subsets. 
Then lim P, is 
2 1 
А) - В) — 
(А) 5 (В) 7 
1 2 
С) — (D) — 
(C) 9 9 
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If a, b, care in H.P. and p is the length of the perpendicular drawn from the origin to any member 
of family of lines (a+ c— 2ac) bx-2acy+ 7abc = 0 then ре 


а "hi 
(C) (7, 9) (D) E 2 


The sides of a triangle are the roots of the cubic equation x^ – 13x? - 54x — 72 = 0) then the 
area of the triangle in square units is 


(A) 53/55 (В) 14455 
(C) 5 994 (D) L9 


f(x) is a polynomial function and (Қо)? + (f'(a))? -0 then find lim ог where [.] denotes 
greatest integer function. 

(A) 0 (B) 1 

(С)-1 (б) none of these 


f(x) and g(x) are quadratic polynomials and |f(x)|>|g(x)|,vx є В. Also f(x)=0 have real roots. 


Then number of distinct roots of equation h(x)h"(x) + (h'(X))? =0 are (where h(x)=f(x)g(x)). 
(A) 0 (B) 2 
(С) 3 (D) 4 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


If the equation px^ + y^ + qz + 2yz + zx + xy = 0 represents a pair of perpendicular planes, 


then р-4- 
(A) 5 (В) -5 
5 5 
C) > D) -> 
( )2 (D) 2 
If ол =x and y(-2) = 1, then 
dx dy 
(A) 2x - y 320 (В) x? +8y 20 
(C) x- y «120 (D) x! -4y 20 


If (1,2, p), (2, 2p,- 6) and (a? — 2a, 1, 1) are the ordered triplets of form (x, у, 2) which 
satisfies all the equations. 


2-0 Залаа -1 апа Xo X. =1 then осап һе 
a b c b c a c a 

(A) 2 (В) – 2 

(С)--4 (D) 4 


If f (x) is а continuous and differentiable function such that f(t,) =1 for k 21, 2,.....n, where 
k 
=» ———— — ——- then 


244 (ғ Dr42) 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 13 & 14 


Consider the function h(n) =| f(x) g(nx)dx 


1 
13: Let f(x) = 2, g(x) =|sinax|, and сат. where N is natural number. If h(n)/a_ is 


independent of nfor N =1, 2, 3, 4 then minimum value of ais 


(A) 2 (B) 3 
(C) 4 (D) 12 
14. If f(x) = sin? x, g(x) =|соѕх | then fi is equal to 
ü—00 a 
2 1 
A) — B) — 
(A) a (B) ЛБ 
1 1 
0)-- D) — 
( сн ( I 


Paragraph for Questions 15 & 16 


Ina AABC, AB =3, BC = 4, СА = 5. Pis any point inside the AABC, such that 
“РАВ = ZPBC = ZPCA = а. 


15. <соа- 
1 25 
А — B) — 
^ 1427 
25 
— D) 4 
© (D) 
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16. Ratio of Areas of APBC and APAB is 


16 25 
A) — B) — 
MET (8) тє 

4 
0) — 
(С) 2 (D) 15 


Paragraph for Questions 17 & 18 


Using three basic colours (Red, Blue, Green) different colour are made by mixing these two or more 
colours in equal proportion. The n vertical stripes are painted by all colours available, such that no two 
consecutive stripes have same colour. 


17. The number of ways of painting n stripes such that only alternate stripes are painted by a basic 
colour (n in odd) is 
Tor aite d Eu 
(A) 3? .4? (B) 7.12 ? 
n-b wal na 
(С) 3?.4? (D) 7.12 ? 
18. If n stripes are painted such that no two consecutive stripes have any basic colour common, then 


number ways of pointing n stripes is 


(A) 20042) +h- лу” a л (> Te (- лу” 


(С) 20042) +02) o 3-00-42) -4-427 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. Let L, be the projection and L, be the image of the z-axis in the plane 3x — 4 y - z +1 = 0. The 
distance of the point (1, 2, 3) from the plane containing the lines L, and L, is ...... 


2. The graphs of x^ + y? +6х—24у+72=0 and x? — y? +6x+16y — 46 = 0 intersect at four 
points. The sum of distances from these four points to the point (- 3, 2) is 10 k. Then value of k 
is equal to 

ns > . п л 
3. Let А-(а,1,,, be a matrix such that a; = i.2 " then find the value of lim(trace A | (where 
n—oo 


пе М). 


4. Р(х+1) = (-D*! x -2f(x) for xe М and f(1) = f (1986). 
Compute the sum of digit of number (f (1) + f (2) + ...f (1985)) 


5. Two rays begin at point A and form an angle of 43? with one another. Lines /,,/,, 1; (no two 
being parallel) each form an isosceles triangle with the original rays. If 0° is the largest angle of 
triangle formed by 1,, l, and 1, then find value of 8 cos? (0°—9°). 


Space for rough work 
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FIIT) EE JEE(Advanced)-2017 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Il 
(PAPER - 2) 


Q. No. PHYSICS CHEMISTRY MATHEMATICS 


оо м|о|о 5 ом 


o 
> 
о 
> 
O 
о 
> 
е; 
Jg 


> 
O 
> 
(0 
Oo 
(0 
о 


12. АВС АС Ар 


13. 


14. 


15. 
16. 


17. 


18. 


-— 


м| оол 9 Р О ро | О 0 
оо оо | оо 0 0 0 ug 
омм NÍ AINI о о рор. D 


omo RIO|N 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated 
School Program & 4423 Students from All Programs have qualified in JEE Advanced, 2016 
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Physics PART - | 


SECTION-A 


153%. 2,244 


= — =0.66m = >n=3 
f 500 2n-1 


Ax=2d=/, Now, U=fx=2fd 


у- ХО ү XQ 


' J > sb 


If another shell is kept upside down over it complete a sphere, net field should become zero 


V= 


E =F,-(na°)pgh 
F,-F,-(na")pg(2h) 


HM, > L > s 
У, <у <у; 
A Лр АБ 
Frequency is independent of medium 


В, is magnetic field of wire 
В,-В, +B, 
В,-В,-В, 


B +B 
> В,----- 


fR 
Ce == 

2 
f is =3 for monoatomic but f is 5 for diatomic at normal temperature. But f>5 for diatomic 
gases. At high temperature energy of vibration also increases taken that into account С, 


increases since molecules of monoatomic gas do not vibrate, its С, remains same. 


The loops is always attracted towards wire as the region part of loop getting attracted is 
experiencing stronger magnetic field 


The magnetic field due to the outer loop is into the paper. The force on an element of the inner 


loop has the direction given by dsx B where ds is the element length in the direction of current. 
Thus the force is radially outward. 

Since the force is symmetric, i.e. radially outwards everywhere and the loops are concentric, 
there is no net force on the inner loop. 
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Equivalent diagram is as shown іп P is moved 2 cm right them R,212, Нз-3 


R, R 
F =— (Hence wheat stone will be balanced ) 
2 4 


5 20 R К, ‚ 
If s is moved left сын then R, = E hence — = —- (hence wheat stone will be balanced) 
3 4 
Го = тАї 
(cAr)’ 
21 


Непсе Li = 
2 


f «NT 


So Af increases by increasing T. 
Le. f, = f, +3= 443 Hz 


у= А 


A= Е 0.94 
360 


Pressure will increase, equally at all points 


The compression will be proportional to 8... 


SECTION - C 
By linear momentum conservation impulse (J) = mV. 


A 
By angular momentum conservation, angular impulse = J 2 = [0 


So icq ХЭТ OO и. UNDIS ку 
2 21 mA? 
2 шор 
12 
Ї 
? Ї 
Mg 
— Ч 


For equilibrium 


А, 
Мо — 
LE 
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Chemistry PART - 1 
ЅЕСТІОМ – A 
P AH [1 1 
1. log == - 
P, 2.303Е|Т, T, 
Р, 9720 EX 
760 2.303х2 | 373 348 
P, =298torr 
298-R, 01 01 
298 o, 1, 1000 1000 
18 18 


Р -297.4бїогг 


501 


Lowering in VP=(298-297.46)=0.54torr 


% xr PCIE RTT TT. ЧӘ 
НС B СНз 
511(54%443= СВ. 

АС 


Terminal carbon carbon distance= 2 х CB 
=2x 1.54 x Sin(54° 44") 
=2.51 A? 


3. 0.5.mol of СН:СООМа and 0.5mol НО is formed. 
0.5x2 
= 5.04 


1 20.5x18x10 


4. 100g H2O» per hr. 
(100/34 )mol H2O; per hr. 
(100/34 )mol (МН,)>5:О per hr. 


100x2 


mole e` per hr 
1=157.68amp 


current required=315 amp 


0.059 
= Е “Эр log Q 


— ——  — — —MX——M—ÓÁ—X————————má——HÁ 
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0=(x-0.799) - DET log(6x 107) 
х= 0.37 
6. SO,” +2H* —o SO, + 2Н* 
7. A, B, D is having plane of symmetry. 
8. Intercept-E" . ., ДЕ. -0.34 
0.059 24 
Еа? Pest Жэ 1 
0.059 
сысы = -0.34 - 2 log 0.1 
E cwe = 79-3105 V 
9. In isothermal process AU=0, 
10. 299 mole Mg 
24 
gene x 2) mole of e 
24 
(520 х2х96500) coloumb 
24 
12. C4H19,CH3CH2OH, NH; and 1, have high BP so low vapour pressure. 
(13-14). 
Ее50,7Н,0-“->Ее5О,(Ву)-Н,О 
FeSO ,.7H,O —“="_» Fe,O,(D)+SO, (E) +SO,(F) 
(15 — 16) 


H,O, +2KI+ H,SO, —> K,SO, +1, +2H,O 
I, + Ма,5,О, ——>2Nal + Ма,5,О, 


4mmol of hypo means 2mmole of I, and 2 mmole of H,O,. 


so molarity= ES normality — ud =0.16N 
25 25 


And volume strength= 2. x11.2V=0.896V 
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17. C2 and C5 should having opposite configuration for S to be meso. 
18. C2 and C5 should having opposite configuration for S to be meso it is possible with D only. 
СНОН 
(2548 L—(OH)H 
| H 
H 
--0 
4 -(ОН)Н 
CH20H 
(Q) 


S,Meso(C2 and C5 have opposite configuration) 


SECTION - C 


1. Pyrolusite —— MnO, 
Iron Chromite ——> FeO.Cr,O, 
Siderite ——> FeCO, 
Cassiterite —— SnO, 
Calamine ——> ZnCO, 
Argentite ——> Ag,S 
Lime stone ——> CaCO, 
Chalcopyrite —> CuFeS, 


2. NH,,SO,,Ca(OH), ,NaCl 
3. lii,and V are correct 


4. Sc** 8:Со” are diamagnetic Sol. 
(1) (2) 
(1) (1) 


NM “ааг 
(1) (2) ^- i 
1 
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Mathematics PART - 111 
SECTION - A 
9 8 
t. 4155. E £120 


22a 245 -1)« (V5 -1) -0 
2a + b(45 —1)= 76 -3445 


> 2a-b=76,b=-34>a=21 


2. 2ab —5a +b = 55 
> Qao 3) Заза? 
2 2 
= (2а +1)(2b —5) 1052 3.5.7 
Total number of positive solutions = 2x 2x2 = 8 
Total number of solutions = 16. 


з. f, =2"4+3" 


ct fa 221, Б 3" and jS E ad = 3.3” 
So option “С is correct. 


! — 3)! (n'y? 3 
Ж Pe 3!(3п ш — lim 6 n 
(n-DY Ga)! Bn) Bn-1)3n-2) 
97 
9 
5 а 2) -2у+ть=0 
ас 
2 
> (2-2)p:-2»e15-0 
7 
x-y-b|x-—|-0 
2 í | 3 
2 2 
Line passes through E 1 maximum distance from origin 1 + | = 1 and 
2722 2 2 42 
minimum is zero ( 5 
6. Let roots of the equation x? -13x? +54x—72 =0 are, a, b, c 
2.013 
Хар = 54 
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2А 

7% 

ог x!-13x? c 54x - 72 = (x - ax —b)(x- c) 
13)’ зү 13 

2 13] -s(2)-m = (5 –а)(5 —b)(S –с) 


Е -(5-а)5-5Х8-<) 


abc =72 5 


А-(5(8-а)5->Х8-с) 
4455 


4 


7. Clearly a is repeated root of f(x)=0 
lim 00 e (нә) > нуз 00 (нә) -1-0-1 
хэв (х) f(x) |Қ хэа f'(x) | f(x) 


[im 10 -0% 018 bounded function | 


(x) 


8. Clearly if f(x) = a(x-o)(x-p) then. g(x) = b(x—c,) (x-B) 
= h(x) =k(x-a)}?(x-B)? > h(x)h'(x) = 2k(x — a)? (x - В) (2х - a.- p) 


So distinct roots of АШЫДЫ) =0 аге 4. 
Х 


2 2 
» 4 Ч SR) 
2 2 ZAZ 2 2 
To factories make A - 0 
2. 2 
1 3 5 1 3 
хЇхд-2х-х1х--рх1-1х -0 
рхїхалахїхлх3 р Б (3) 
and also for perpendicularity p -- q +1 = 0 


> 4p’ —p-14=0 (4p +7) (p—2)=0 


– 7 3 
2. = —3, ---, = — 
р 4 P 7 4 1 
10. Let a = p, we have 
dx 
р +y=xp 


=> 2рр'+р = p + хр' 

> 2р-хогр-0 

which givens x? = 4y or y =cx+(2c 4 1) 
or y—l=c(x+2) 


11. Fro more than one triplet satisfying all three equations we have 
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1 11 

a b c 

111, 

b c a 

111 

c a b 

> a=b=c 

> (x+ y+ z) =a satisfying the triplets 
We get a=10, р=7 => a’ -2a-8=0 
о--2 and 4. 


lf f(x) is continuous then lim f(t, ) = flim, ) - 19 = 1 (Where lim f, =). 
Also as graph is smooth Яғ -0 
h(n) = [2| sin плх | dx 


Let Е чым. ert. kel 
n n 


1/п a 


=k [ 2|sinnnx| ах + f 2|sin nx | dx 
0 0 


k " 2(1— cos nro) 


=4 
пт пт 
h(n) ФЖа-о) Р 2(1-совплоа) 
а an пт 


NE m 20-совлто) 4a 


n nna an 

h 

20) is independent of nif a =0. 
a 

i.e. an=k > а= kN 


a should be divisible by 2, 3, 4 i.e. minimum (a) = 12. 


h(1) = Ísin? x.| cos x | dx 


0 


. hD ,. lf. 

sim NO sin? x. |cosx | dx 
ü— 00 a шин 

Let а-птплға Оха<л 


nma T о 
| . . 1 . . 
— lim | sin? x.[ совх| dx = lim. n[sin? x | cosx| dx+ [sin? x.| cosx] dx 
noo 0 по ИТ- OQ 0 0 


17 2 
=—Jsin? x|cosx| dx = — 
me Зп 
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15. 


AP =3cosa 
In AAPC 
3cosa — B 


sina sin(m— А) 


25 
=> cota = — 
12 

l PBA.si 
= =—.tana 
APAB 5 PB3.sin(90*-o) 

_412_ 16 
4725 25 


Either the stripes at odd number аге painted with basic colour or at the even numbers. 


n+l n-l п-1 n+l 


Total ways =3 ? 4? +3? 42 =)» 
i > No of ways of painting n stripes 
d, > No of way of painting n stripes when it ends with a particular basic colour (H, B or 
G) 
Б, > No of way of painting n stripes when it ends with a particular non basic colour 
(R/B, B/G or R/G) 
t, = Ха, * b,) (i) 
a, = 2a, +b, (ii) 
b =a, (ii 
Equation (ii) and (iii) givens 
Dass = 2b, +b, 


On solving characteristic equation x^ - 2x -1=0 


we get b, = alı + 4217 «pl 2 
b,=1 -1-04рВ442(0-8) 


Хаж 5 > b, 2(--2/7-0-021 7 
1-427-1-42)) 


2521 


SECTION - C 


Required plane contains z-axis and normal of 3x—-4y+z+1=0 hence its equation is 
4+6 

416--9 

On adding and subtracting the curves we get 

(x +3)? =4(y-D, y? —20y +59 = 0 respectively 


= 2 units. 


4х + Зу = 0 distance from (1, 2, 3) is 
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Let point of intersection be (xi, у, (5, Y(X, у„)(х„, Y2) 
> у +y, = 20 and у, у, > 0 
We required LG, +3)? + (у, –2)? = У 400 —1)+(y, -2)° 
= у =2(y, + y.) -40 


100- 0]| 27.9% ғы 
200--01 0 0 0 0 
А-|300-- 0 0 0-0 
ЕО 
100- 0][| 27 22 23 ҒА |100- 0][ 27 22 23 2” 
200: 01| о 0 о = о ||200.-0|| 0 о о 0 
g- 300. 0 0 0 о || 300 00 0 0 
[поо.-0]| 0 0 o=o 5070 0] | 0 000 
[100 0]| £27000- 0][ 27 22 22 қаса 
200-0 0 000--01 0 0 0 - 0 
А -| 300°: 0 0 0 0 0 
|поо.-0|| o 20:00 Еа” 


5 aE h 
2  A-(xia) 
= Trace A" = (= [27^ ІЗ (La, )= (5 127 | 


=> lim (Trace А")! =lim(Zi2")=> 4424 a =2 
1985 1985 1985 


Y, /(х+1)= VCD" х-23 708) 
5 As f (I) = (1986) І 


1985 1985 


23» РО) = У CD"x 


1985 


= У (х) = 331. 


х-1 
Sum of the digits = 3+3+1=7. 
From the figure 
Ө = Зо = 129 
8cos? (120°) = 2 
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FULL TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 360 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


Caution: Question Paper CODE as given above MUST be correctly marked in the answer 
OMR sheet before attempting the paper. Wrong CODE or no CODE will give wrong 
results. 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-lis Physics, Part-Il is Chemistry and Part-III is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


Students from All Programs have qualified in JEE Advanced, 2016 


ALL INDIA TEST SERIES 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


Name of the Candidate (11111111! ШИЕ | 
Г [ШҮ ЇЙ 


тетенне 0 |ГІТПГІПІГІПІГІГІПІГІГІГІГІІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h = 6.625 х 107516 

6.625 х 1077 erg.s 

1 Еагадау 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1 еу - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. 


A box suspended by a rope is pulled to one side by a horizontal force. The tension in the rope 
(A) Is less than before 

(B) Remains unchanged 

(C) Is greater than before 

(D) May be any of the above, depending on the force applied 


The co-efficient of kinetic friction between two steel surfaces is 
(A) 0.57 N/kg (B) 0.7 N 
(C) 0.63 N/m (D) 0.6 J/N-m 


The head of an axe has a mass of 2.5 kg. It exerts a force of 80 kN as it penetrates 18 mm into 
the trunk of a tree. The speed with which the axe head struck the tree was 

(A) 1.2 m/s (B) 34 m/s 

(C) 3.4 m/s (D) 107 m/s 


A ball strikes a horizontal surface at an angle a with it and rebounds at an angle В, then find the 
incorrect statement 

(A) B may be equal to a (B) B may be less than a 

(C) B may be greater than a (D) B can not be greater than a 


The least count of a stop watch is 1/5 second. The time of 20 oscillations of a pendulum is 
measured to be 25 seconds. The percentage error in the measurement of time will be 

(A) 0.196 (B) 0.896 

(C) 1.896 (D) 896 


Space for rough work 
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6. An air chamber of volume V has a neck area of cross — section ‘a’ into which a 
ball of mass m can move up and down without friction. If the ball is press down 


a little and released then find the time period of oscillation of ball. Here airis |e e e e e 
ideal & its temperature remains constant & the isothermal. Bulk modulus of air |» 9 e e e 
is B. 2... 
(А) Т- 2тт,/2\/т/Ва? (B) T= 2r4/Vm/Ba* е ө өзө ө 
(C) T= 2m. Vm/2Ba* (D) None of these foe йы 

7. A source when at rest in a medium produces waves with a velocity v and a wavelength of A. If the 


source is set in motion with a velocity vs what would be the wavelengths produced directly in front 
of the source? 


(A) ЦЭ (В) ip) 
V V 


у Àv 
(C) A ! + z) (D) 
V. у+у, 
8. А car just leaves the road when it passes over a hump of radius 40 т. The car’s velocity is 
(A) 20 m/s (B) 392 m/s 
(C) 62 m/s (D) It cannot be found with the mass of the car 
9. Two glass slabs of same thickness are joined to form an L as shown. p 
A ray is incident on the combination as shown (in the plane of paper). ыз 
The final emergent ray will > 


(A) Come out at point А іп the same direction as that of the original ray. 

(B) Come out at point A but not in the same direction as that of the original ray. 

(C) Does not come out at point A but is in the same direction as that of the original ray. 

(D) Does not come out at point A and is not in the same direction as that of the original ray. 
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A solid steel cylinder A and an identical wooden cylinder B are released from two identical 
inclines from the same height. The incline of A has sufficient friction to ensure rolling and that of B 
is frictionless, then 

(A) A reaches the bottom first 

(B) B reaches the bottom with greater Kinetic Energy 

(C) Both reach the bottom with same Kinetic Energy 

(D) A reaches the bottom with greater Kinetic Energy 


A 400g piston in a compressor oscillates up and down through a total distance of 80mm. The 
maximum force on the piston when it moves at 10 cycles/s is 

(A) 64 N (B) 68 N 

(C) 128 N (D) 132 N 


Two monkeys A and B of equal mass 'm' can climb strings of a pulley “ж” 


arrangement as shown in figure. Find magnitude of acceleration (іп m/s?) 
of A with respect to rope so that the block remains stationary. It is given 
that B is just holding the string. Assume pulley is frictionless and string is 


massless and inextensible. A 
(A) 90 m/s? (B) 100 m/s? B 
(C) 110 m/s? (D) 120 m/s? 5m] 77 


A boiler in which the gauge pressure is 4 bar develops a leak. The velocity at which the water 
comes out is 

(A) 89 mm/s (B) 28 m/s 

(C) 20 m/s (D) 0.8 km/s 


A proton (mass m and charge e) is fired from origin with velocity V=V,i+V J in a uniform 


magnetic field B-B,i. In the subsequent motion of the particle the axis of the helical path is 


ту, ту, 


(A) z=+—— in xz — plane (B) z=+——in yz — plane 
eB, eB, 
(C) z 2 — inxz— plane (D) z=- ig yz— plane 
е8, ер, 
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15. Figure shows the anode potential vs photo-current graph when photons of 6eV are incident on 
cathode in a photoelectric experiment set-up. In the same experimental set-up, if photons of 8eV 
and same intensity are incident on cathode, then anode-potential vs photo-current graph will be 
(assume 10096 efficiency of photons to eject photo-electrons in both cases) 


photocurrent 
1, 
-3V 0 anode potential 
(A) (B) 
b =— юр--- 
-3V -3V 
(C) (D) | 
10 г ЕЕЕ 
ээн 
-3У -3V 
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A uniform magnetic field B increases in magnitude with time t' as given in fig. 1. A circular 


conducting loop of area 8 x 10-4 m° lies in the field, the field is L to the plane of loop. The 
amount of charge 'q' that passed through the point A on the loop is given in fig. 2 as a function of 


time 't'. The resistance of loop is: 


90900909 
© © 
@({®° Ajo 
®\\®® Ф//о 
© 2 © 
ФАО © © 
—9 —~ 64 
— 
Е6-- Ber 
m 3-- eo 
| | EN 
| | 
1 2 3 1 2 3 
t(s} > ds)-— 
(A) 24тО (B) 6m. 
(C) 1.2 m€2 (D) АтО 
P-V graph for an ideal gas undergoing polytropic process P 
РҮ“ = constant is shown here. Then М is (P) 
(A) 1.5 (B) 2 
(C) 1 (D) 3 2x10 
37? 


Which of the following combination of units is equal to the watt? 
(A) Js (В) АО 
(C) У?/А (D) У?О 
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19. 


20. 


21. 


22. 


A light bulb rated at 240 V, 150 W is connected to a 120 V power line. The current that flows in it 
is 


(А) 0.313 A (B) 1.25 A 

(C) 0.625 A (D) 1.88 А 

A network of three 5 O resistors cannot have an equivalent resistance of 
(А) 1.67 Q (B) 7.50 

(C) 2.5 0 (D) 150 


Frequency of the k, x-ray for the element calcium (Са, 2-20) is 8.95x10*^ Hz. Frequency of Kk, x- 
ray for element cadmium (Cd, z = 48) will be 

(А) 5.46x1018 Hz (В) 6.31х101 Ну 

(С) 5.71x 1027 Hz (D) 6.31х1017Н2 


In the circuit shown, switch 5 is initially open. At time f= 0, 5 is closed, at this instant the potential 
difference across the 5 О resistor is 


ud. 1H 
---> 0— ИГХ 
$1 | 


^. 10V 200 

T 
(A) 10 V (B) 2.5 V 
(C)5 V (D) 0 V 
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An organ pipe of length L is open at one end and closed at the other end. The air column in the 
pipe is vibrating in second overtone. The minimum distance from the open end where the 
pressure amplitude is half of the maximum value is 

(A) L/4 (B) L/8 

(C) L/12 (D) L/15 


A long straight wire of circular cross-section is made of a non-magnetic material. The radius of 
cross-section of the wire is a. The wire carries a current / which is uniformly distributed over its 
cross-section. The energy stored per unit length in the magnetic field contained with the wire is 
(A) pl 7/21 (В) ш 24тг 

(С) u17/8rr (D) ш2/16т 


In the given circuit all diodes аге ideal. The current through battery 
(shown in figure) is 


D, so 
oiii 
(A) 2A (B) 1А | | 
(C) 4A (D) 4A | А ЗО ге 
| 
| | | 


1 


20 
| 
20V 


At certain time the activity of three radioactive materials are in the ratio of 3: 5:7. What will be the 
ratio of their activities at any further date? 

(А) 1:2:3 (В)1:1:1 

(С)3:5:7 (D)7:5:3 


Two moles of a monatomic gas is mixed with three moles of a diatomic gas. The molar specific 
heat of the mixture at constant volume is 

(A) 1.9 R (B) 2.1 R 

(C) 2 R (D) 1.67 R 
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28. 


29. 


30. 


10 


A coil of self-inductance L is connected in series with a bulb B and an AC source. Brightness of 
the bulb increases when: 

(A) Number of turns in the coil is increased. 

(B) A capacitance of reactance Xc = X, is included in the same circuit. 

(C) An iron rod is inserted in the coil. 

(D) Frequency of the AC source is increased. 


A bar magnet of length ‘? and magnetic dipole moment 'M' is bent in 
the form of an arc as shown in figure. The new magnetic dipole 
moment will be 


(A) 2м (В) 240 м 
л л 
М 

(C) ES (D) M 


In a common emitter (CE) amplifier having a voltage gain 12, the transistor used has trans 
conductance 0.03 mho and current gain 25. If the above transistor is replaced with another one 
with trans conductance 0.02 mho and current gain 20, the voltage gain will be: 

(A) 18 (B) 4 

(C) 12 (D) 8 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


A'is 4 сі В 18 ci H 

Which of the following statement is correct about organic compounds A and B ? 
(A) Both are optically active 

(B) 'A' is optically active and B is optically inactive 

(C) 'B' is optically active and 'A' is optically inactive 

(D) Both are optically inactive. 


2. Dilute solution of KOH reacts with 1, and forms: 
(I) КІ (Il) КІ, 
(1) КТО 
(A) II,II (B) I, III 
(С) 1 (D) 7,17, III 
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3. Me 


CH, 4. NBS ———» six procucts: 


Which of the following statements is incorrect about products? 


(A) H Me 
(зы 1 P are two possible products. 
(B) Me Br H Br 
pum j Са are other two possible products. 
(C) Me H 
Q Р ej are other two possible products. 
H Br 
(D) Me Br Br Me 
um Я |) are other two possible products. 
4. 0.422 of Mg,C, reacts with water produces gas Х. The gas X combination with O, produce 
СО, . The volume of CO, at STP: 
(A) 112mL (B) 448mL 
(C) 336mL (D) 448mL 
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Down the group 13 and group14 , lower oxidation state compounds are more stable because: 
(A) Down the group І.Е. decreases 
(B) Poor shielding of electrons in s & p — orbitals as compare to d & f-orbitals 


(C) Down the group electronegativity decreases 
(D) Outer shell electron are less shielded from nucleus due to presence of electrons in d-orbitals 
of penultimate shell 


Which of the following combination of atomic orbitals result into non-bonding? 


() (C + Со) OC = у» 
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7. Cl NNI " M c 
А $ n——— ¥~¥ 
+BuLi S dow- temperate y A » low temperature 
S 


5 
HgCl,, MeOH, H,O 


зуу? 


'D' 
Correct structure of compound 'D' is: 
(A) [`>==о (B СН,СН,СНО 
(С) Ж (D CH,CH,CH,CHO 
8. Consider the Vander Waal's equation of state [> + 4.) (V -b) — RT correct statements is: 


(A) Value of 'a' of N, is larger than that of NH, due to higher molecular weight of N, 
(B) Gas "А" has Vander Wall’s constants "а" (2 atm mol” | and 'b'(L/mol) as 7 and 
4.98х107, this gas cannot be liquid at temperature 200°C however high pressure may be 
applied. 
b 


(C) At high pressure above equation reduces to Z 21— —— 
RTV 


(D) If Z <1, attractive forces are dominating among the gaseous molecules 


9. cis-2-phenylcyclohexanol —*— 'A'—&-» 'g' — £5. y C 
'C' is S-methyl xanthate, which on pyrolysis gives: 
(A) 3-phenylcyclohexene (B) 1-рһепуісусіоһехепе 
Ph 


| "d 


H 
СН, 
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Bond dissociation enthalpy of gaseous H,,Cl, апа НСІ аге 104,58 and 103 Kcal / mol 


respectively. Then enthalpy of formation of НСІ gas is: 
(A) 22 kcal (B) +22 kcal 
(C) —44 kcal (D) 444 kcal 


Which of the following process would result into formation of 7-methyl-1-naphthol? 
(A) cis-4- (p-Tolyl) -3-butenoic acid+HF 


(B) trans-4- (p-Tolyl)-3-butenoic acid--HF 


(C) 
E » Pd/C » 
Cl 9 
(D) 
anhyd. AICI, > Re Y ES 03 Oi y 


Cl 


O 


When a hydrocarbon C,H, is burnt, gives 100ml of gaseous mixture of СО, and H,O 
(vapour). On passing product mixture through anhydrous CuSO, result into decrease of volume 


by 60ml. Which of the following lowest molecular weight hydrocarbon can satisfy the above 
condition? 
(A) CH, (В) C,H, 


(C) C,H, (D) C,H,, 


While testing ВОХ, there is green-edges flame on heating the salt with сопс. Н,9О, and 
СН,ОН . Green colour is of 

(A) (CH,), B (B) (СН,О),В 

(С) В,О, (D) Н,Во, 
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14... Vanillin (7,),С,Н,О,, is isolated from vanilla beans. It give an intense colour with FeCl, and 


positive Tollen's test. It is not steam-distilled and does not react with HCI . It goes through 


following steps: 
L— ero ? M (C,H40,)—99 5 N.(C,H40,), (HCO; soluble) 


conc. HI ^ 


3,4-dihydroxy benzoic acid 


,- о 238 y p (C_H,Br,0,) 
Which of the following is correct statement about various products? 


(A) OH OH 
СН, Вг ОСН, 
Lis and Pis 
COOH Br 
(B) OH OH 
CHO Br Br 
Lis and Pis 
OMe OMe 
(C) OH OH 
OMe Br OMe 
Lis and Pis 
CHO Br 
(D) OH OH 
Br 
Lis and Pis 
OMe OMe 
CHO Br 
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[Y] + K,Cr,0,+ H,SO, —— Green solution 
The species [X] and [Y] are 
(А) SO, SO, (В) СГ, НСІ 


(С) 5%, H2S (0) СО?,СО, 


СООН 
CH—NHj 
(Has 
СН,-МНА 
Lysine has р“, p^, p“ values 2.18, 8.95 and 10.53 respectively. Then value of its 


isoelectric point (Р) is: 


(A) 7.22 (B) 5.565 

(C) 6.355 (D) 9.74 

The colour of potassium dichromate is due to: 

(A) d-d transition (B) transition in К” ion 

(C) ligand-to-metal charge transfer (D) metal to ligand charge transfer 


The crystal field stabilization energy of high spin d' octahedral complex is: 
(Where P is pairing energy and A, is octahedral splitting energy) 
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19. 


20. 


21. 


18 


Incorrect statement for metal carbonyl [M(CO),] is: 


(A) c bonding electrons are donated by CO group to the metal. 
B) dx - px back bonding occurs from the filled metal orbitals. 


(B) 
(C) dx - px back bonding makes M-CO bond stronger. 
(D) C — О bond length is greater in CO molecules as compare to C — О bond length in given 


complex. 
O 
H 
N 
f 7 mild acidic tar Рһ-СН,-СІ ux H*1H40 
+ conditions т? А > B — C +D 


(enamine) 
The incorrect statement about various organic oe in above sequence is: 


(A) 0) СО» * CH;Ph 
Ais N 


Cis О D is C>- OH 


CH;Ph 


A 0.001 molal solution of a complex represented as Pt(NH, ), Cl, in water had freezing point 
depression of 0.0054°C. Given К; for H2O = 1.86 K molality’. Assuming 100% ionisation of the 
complex. Which of the following is incorrect statement about the complex? 

(A) Formula of Complex is | Pr(NH.), |Cl, 

B) 2 Cl atoms are attached as ligands in the complex 


(B) 
(C) The value of Van't Hoff factor is 3 
(D) The complex is octahedral in shape 


Space for rough work 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


il AITS-FT-II-PCM-JEE(Main)/17 


22. =O (1)LDA 'А' 
(2) Ph-CH, -Br 


Which of the following is correct statement about compound 'A' : 


(A) (B) О 
. —CH— Ph 
Ais тч | 
АШ Жа. 
сар Шаға (0) НО „снг —Рһ 
А 15 
А 15 
23. An orange coloured compound (A) when treated with NaCl 8 сопс. H, SO, gives red brown 


vapour (B). This vapour when passed through NaOH gives yellow coloured solution (С). 
On addition of CH,COOH апа (CH,COO), РЬ to this yellow solution, yellow colured ppt 


(D) is obtained. Which of the following compound is not resemble with above information: 


(A) ГА! is K,Cr,0, (В) В” is CrO,CI, 
(С) 'C' is Na,CrO, (D) 'D' is PbCL, 
24. Which of the following is correct Haworth projection for @-D glucopyranose? 
(A) СН,ОН (B) СН,ОН 
Н ОН Н О OH 
Н H 
OH Н OH Н 
O OH O 
H OH H OH 
(C) HOH,C D) CH,OH 
CH,OH О Он 
H o 
ы H OH 
OH н 
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25. Adsorption of gases on solid surface is generally exothermic because: 
(A) chemical bonds are always formed 
(B) adsorbate decreases the surface energy of adsorbent 
(C) entropy increases 
(D) free energy increases 


26. Which of the following statement is false, if 'a' is the unit cell edge length? 
(A) 0.8664 is the shortest distance between cation and anion in CsCl crystal. 


(B) 0.707 a is the shortest distance between two cations іп CaF, crystal 
(C) 0.433a is the shortest distance between carbon atom in diamond 
(D) 0.866 is the shortest distance between two cation in rock salt crystal 


27. 2A+C —— P follows the mechansm as shown below 
2A——B К (equilibrium constant) 


B+C——>P Қ, (rateconstant) 


d|P] "T 
The overall rate, + p based on above mechanism is given by 
(A) KK, [A] [C][5] (B) KK, [A] [C] 
© k[A][5] о) к, [B][C] 


28. A current of 0.55 Amp deposits 0.55 gm of a metal іп 100 minutes. Calculate atomic mass of 


the metal if equivalent weight = -? 
(A) 100 (В) 45 
(С) 48.25 (D) 144.75 
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29. 


30. 


І------->- 


The radial part of wave function of an orbital is plotted against distance from nucleus. Which 
orbital represent above graph? 


(A) 15 (B) 2s 
(С) 3% (D) 2p 


pH of 0.01M - (МН, ), SO, and 0.02M - NH,OH buffer ( p“ of NH; = 9.26) is: 


(A) 9.26 (В) 9.26+ log 2 
(C) 9.26-log2 (D) 4.74+ log 2 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct 


1. If n (s) represents the number of elements in the set S, such that п(А)-10 and п(В)-20, 
then the value of n(AAB) cannot be: 
(A) 30 (B) 10 
(C) 8 (D) 12 
2. Цар I(x? +2х+1) 42/0 = 4, then the maximum value of f (x) is: 
(A) 1 (B) 2 
(C) 3 (D) 4 


< 1 3 
3. The number of solution(s) of max {2 asl = 1 is: 


(A) 1 (B) 0 
(C) 2 (D) Infinitely many 
1), 2 2 2 n(n+3) | 
даа АИ) VnfN, then the value of k is: 
ЕТЕТ ТТА РБ 
(А) 1 (В) 2 
(С) З (0) 4 
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A student preparing for IIT-JEE at FIITJEE is given 6 targets numbered to 1 to 6 of each subject 
physics, chemistry and mathematics. He or she keeps all his books in different shelves (for each 
subject) in order, number of ways to select all 18 books one by one such that books of each 
subject must be selected in order (i.e. all books of one subject to the selected one after another, 
then of second subject and then of third subject) is: 


! ! 

(A) 18! (B) 18! x3! 
61616! 61616! 
61616! 18! 

[Dans 
3! 6161613! 


If xis such that [2sin x]+[cosx]=—3, for some хє(0,25| then range of the function 


g (x) = sin x+cos x, where В represents greatest integer function is: 


(д) | -V2,-1] (в) 1-42,-1| 
(c) (23$ (D) E 


2 


If f (x)={x}+{-x} and g(x) =sin™' x, then number of elements in the range of gof (x) is 


(where 1.) represents fractional part function): 


(A) 0 (B) 1 

(C) 2 (D) 3 

The number of real solution of (x, y) where |у| -совх and у = cos (совх),-21 <х<2л 
is/are: 

(A) 1 (B) 2 

(C) 3 (D) 4 
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Let f(x)=[x+2] and g(x)=cosx, where |.| denotes the greatest integer function. The 


value of (9015) is: 


(A) 0 (B) 1 
(С) -1 (D) Does not exist 


Number of points of non-differentiability of f (х) = min {0, соз x, sin x} in (0,2nz ) is: 
(А) 3n-1 (B) 3n 
(С) 3n +1 (D) Зи +2 


а? 
If y =соѕх then —(sin° x) is: 
dy 


(А) I5sin x - 20sin? x (B) 15sin x -20sin? x 
(C) 20sin x - 15sin? x (D) 20sin x -15sin? x 


Find the maximum possible area of rectangle such that it two vertices are on y-axis and other two 
vertices on the lines y 2x and 3x+2y=6 respectively and the rectangle is inscribed in 


triangle, y Z0, у> x, 3x -2y <6 is: 


(A) 2 (B) Hs 
10 10 
9 11 
С) — D) == 
(C) 10 (D) 10 


If the line (х + my +n = 0 is a normal to the curve xy = 1, then possible value of / and m is: 
(А) £=2,m=1 (B €=2,m=-1 
(C) £2—2,m--1 (D) £2=-l,m=—2 
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l p 4 
In a АРОК (with usual solutions) if |] q 71520, then the value of cos2P 4 cos2Q + cos2R 
Ir р 
is: 
(A) 1 (В) 22 
2 2 
3 3 
С) = р) -> 
(С) 2 (D) 2 
The number of values of 't' for which the system of equations 
(t+1)x+8y = 4t, tx+(t+3) y = 37 —1 has no solution is: 
(A) 0 (B) 1 
(C) 2 (D) 3 
й4х-ау-32-0, x -2y c az «0 and ax+2z=0 have a non-trivial solution, then the value 
of a is: 
(A) 0 (B) 1 
(С) 2 (D) -0 
| 3x +2x dx is equal to: 
xÉ +20 €x! «2x! +2x +5 | 
3 2 1 3 2 1 
(A) Mae ESAME +С (B) —$1їп ж Ж +С 
2 2 2 2 
3 2 3 2 1 
(С) 5 (D) sin” x +С 


Space for rough work 
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ES 

18. tf f(x)- | sin (£ )dt, then f'(1) is equal to: 
i 


(A) sinl (B) ЕШ 
(С) sinl (D) 2sin1 


2 


19. Area bounded by the curves ЖЕЛЕ and х-0 above x-axis is, where (|| 


denotes greatest integer function: 


(A) 2 (В) 1 
2 2 
2 7 
C) = D)— 
(C) 2 (D) 2 
d 
20. If the equation represented by the solution of the differential equation (х-І) а у? =0 
X 
passes through the points (2,1) and (k,e), then the value of k is: 
2 1 
(A) е (B) — 
е 
2 3 
(С) — (р) - 
е е 


Space for rough work 
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21. 


22. 


23. 


24. 


25. 
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Total number of unit vectors in xy — plane making on angle of 45? with the vector 1351 and ап 


angle of 60° with the vector 3f — / is: 
(A) 0 (B) 1 
(C) 2 (D) 4 


Ға and b are selected from the set {1, eN 10}, then probability that a? —b’ is divisible by 
3 is: 


(Ау = в) 2. 
15 15 
8 13 
С) — р) — 
( ) is ( ) is 


The value of sum of the series ^C, C, +? C, C, +? C, C, +... C" C, is: 
(A) 27 Өс (В) "6 
(с) “С. (D) “С, 


Тһе distance of the point (2,3) from the line 2х-3у--9- 0 measured along a line parallel to 
x-y+1=0 is: 

(A) 4-/2 (B) 3V2 

бї? (D) 472 


If the two circles х^+у 21 апа х”+у”—8х-бу+А°* =0 have exactly two common 
tangents then the number of integral value of A is: 

(A) 0 (B) 1 

(C) 3 (D) 5 


Space for rough work 
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26. 


27. 


28. 


29. 


30. 


lf PQ and RS are two perpendicular chord of the rectangular hyperbola xy=1. If C is the 
centre of this hyperbola then product of the slopes of CP,CQ,CR and CS is: 

(A) 0 (B) 1 

(С) -І (D) Not defined 


л 
If z,,z, and z, are the vertices of AABC, taken is anticlockwise order such that ZB EL and 


BC = A2 (AB), then i(z, -2,) is equal to: 
(A) z, +Z, +2, (В) 2,%2-2 
(C) et 2; 22; (D) z, +z; -2z 


6 person A, B, C, D, E and F are to be seated at a circular table. In how many ways can this 


be done if A must always has either B or C on his right and B must always has either C or D on 
his right: 

(A) 8 (B) 12 

(C) 18 (D) 30 


Standard deviation of two distributions are same and their arithmetic means are 30 and 25 
respectively. If their coefficient of variation is v, апау, , then бу, —5v, is equal to: 

(A) 0 (B) 1 

(С) 2 (D) 3 


If A,G and H are arithmetic, geometric and harmonic means between three given numbers 
a,b and c then the equation having a,b and c as its roots is: 


3 3 
(A) x «34x + ы G^ -0 (B) P -3Ax +59-х-0°=0 


3 
(C) y 34e £77 x4G" -0 (D) v 43Ax -Z ee G^ -0 


Space for rough work 
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п ишш 2 
а е 
=| È 
inse" ә > 
W| a = Ё 
o 7 D 
LLI Ф | = оао о а оо а {< |< |< о оо |< оо |< ао |< оо |< оо о оро |< 
к ТТ 
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- - = 
2 т “-” 
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0 T 
Z а. 
<x 
о " А . 41:54 
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Physics PART - | 


SECTION-A 


3. m=2.5kg, F =80x10°N 
ла An condo mds -0,%-18х107т 
т 
Applying, у =и? = 2а 
и? = 2x32x10? x18x10? 
и = 244/2 х З4т/ s 


6. When the ball is pressed by 'x' 
AV --ах, for small "х! final volume «V 
АР--вАУ-, Вах 
ү V 
2 2 
B 
Е --АРха 2 ox 
dt Vm 
Ва? Vi 
00 = 2 , HenceT = 2л “ 
Үт Ва 
2 
8 N =mg- „if car leaves the road N =0 


<. —=g or v= 428 = 20т/5 


11. F,,., -Mg =mo’ A= Кы = m(g +0°A) 


-3 
о - 22 102 207 rod 15, - 40. 40x10°m 


m = 400x10? kg 
Substituting the values we get F „=> 68N 


12. 
p lor 
A Q; 
T, T, 
B 
5m 


O 
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21. 


24. 


Since 5m is stationary, T;=5mg 
If the acceleration of the pulley P, — a, T 


a, = 2a, (w.r.t. ground) 

7. 5те -mg =2ma,-------— (1) 
If a, =), a, = (а, -a )w.rt. ground 
10mg -mg = т(а, -a,)--—-- (2) 
From equation (1) a, — 2g 


Thus a, 211g >110m/s* 


Applying Bernoulli's theorem 


4x10°+P, =P gg? 


atm atm 2 


5 
— 2042 = 28т/5 


10? 


From graphs, lel = 523 -»8х107х3х107 
Ї 


->24х107у 
-7 
Аво, 1 =2т4, R= = 2210 2120 
І 2х10 
PV" =k 


“У“аР- МРУУАУ =0 
Or VdP =—NP dV 


Qu З also at Р= 2х10° P, &V 24x10? т? 
dV 
ар -3 4 3 


=—>..N=—x—>155 
dV 4 2 4 


Applying Moseley’s Law 
2 
-1 
бусад 2 
Zi -1 


2 
2 u 


2 
->---х2лағ 
2u 
ps I 2 ulr 


a Олғ  2za 
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29. 


Let the pole strength be "т! 
^M =тё 
24 


M' =mRV2, R - — 
Л 


2242 2У2М 
л л 


ОМ"! 
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Chemistry PART - II 
SECTION – А 
2. 1, +dil OH —> T «IO + H,O 
* М.С, + H,O—— Mg (OH), +CH, 
5. Inert pair effect 
6. a = bonding C «anti bording 
b = bonding D =non —bonding 
89 
8. Т = comes out їо be тоге then 200°C option D is correct. 
27Rb 
1 1 
10. 35 (2) 566 (g)— НСІ (2) AH , = B.E.of reactions — B.E.of products 
1 
= 5 (104+ 56) - 103 — —22 Kcal/ mol 
2x4 ci 4 
2. CH, — 2 10, — хС0, +90 
Volume of СО, =100— 60 = 40ml 
molar ratio of CO, : H,O = 40:60= 2:3 
13. ВО” +CH,OH —*—> В(ОМе), 
15. SOS + 2H' ——4H,O + SO, 
09 (0) 
SO» is a colourless gas with irritating smell. 
350,+ K,Cr,O, + H,SO, ——>Cr,(SO,), + K,SO,+ H,O 
(Green) 
17. Because Cr(- VI) has d? configuration hence d-d transition will not possible. 
18. | 1 eg 
N N T tg t29^eg? 
Total paired electron = 2 
Total pairing energy = 2P 
CFSE = -0.8A, (or -8 Dq) + 2P 
21. AT, =ik,m 
‚ АТ, (0054 


29-3 


km 186х 001 
Hence, no. of ions =3 
| Pt (NH), CL |> [Pr(NH,), CL, | «201 
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Mathematics PART - 111 


SECTION-A 


n(n +1)(n+ 2) 
z 1 1 
п(п+1) (n+1)(n+2) 
On solving 


3 n(n+3) Ke 
За) 25 


18! 
6!6!6! 


5 |0 хе2 
20320051) да 
gof = зїп '0=0 


sin™! 1 = 2 
2 


9. f (x)=[x]+2=> f (2(x)) = [cos x] -2 


LE 


r 
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14. 


15. 


16. 


17. 
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dx x 
X 
y-y 2 —(x-x) 
1 y, 1 
Уу-у? EXX 


Xx-yy + ASD 


lp dq 
-|04-рғ-4 
Or-qp-r 


=1[(q- p)(p-r)-(r-4)(r-4)] 


-2 (p-4) «(a-7) «(r- p) |-0 


2 
>p=q=r 
ZP=ZO=ZR 


(t+1)x+8y-4t=0 
tx+(t+3)y-(3t-1)=0 
ІЗІ 8 + -4t 
t 1+3 -(%-1) 


13 
4-а-3 
12 а(-0 
aQ 2 
4(4-0)-а(2-а2)-3(0-24)-0 
а +4a-16=0 
a=2 
2 
if 3x° + 2x 


(x tx +1) qo 


3 2 
ulugi кол +С 
2 2 
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20. 


22. 


23. 


= C, # C, +4 C, +° C, xt С, =24 
=° C, =45 
24 8 


P(E)=— 
( ) 45 715 


ka 


(1+ x)" (x41)^ ={ PC, 4? Cx? Cx? +... Сүх") 


Coeff of х" in (1-,)” LN e _27 C, 
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24. 


25. 


26. 


27. 


РО = 416416 
-442 


For two common tangents. 

lr – |< СС, <ң-ғ, 

n=l 

CC, =V16+9 =5 
|25-22-1<5<6/25-41-1 


-3144«3 


e 6 
t t 
Slope of PO = 2 
1.2 
-1 
Slope of PQ = — 
11, 
Slope of RS = == 
Lt, 
tbtt, =—l 
C 
оч 
Slope of СЕ 5 У 
I, — f 
1111 1 
Lu d d. 
4 — £5 Zi 2, іл/4 
74-75 1б 2 
& ы {бы 
Ze: 22 


— 22, -2z, = (1 i)(z, - z;) 
=> 22,- 22, = Z3— 2, +i(Z; — 2) 


i(Z) — 23) = z, 2-22 + 22, 


P odia 2x-3y+9=0 
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А(а) 
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2. Ссу-Э-ү,-2 у= 
х 30 


б, шт. 


30. a =A (abc) =G 
a+b+c=3A abc2G? 
3 
11, ab+bc+ca ab+bc+ca 
b b с 


3 
ab + bc + ca = —— 
H 


3 
x'-3Ax CN. =0 
H 
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FIIT) EE JEE (Advanced), 2017 


FULL TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You аге not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 
(i) 


Section-A (01 to 10) contains 10 multiple choice questions which have only one correct answer. 
Each question carries +2 marks for correct answer. There is no negative marking. 


Section-A (11 to 15) contains 5 multiple choice questions which have one or more than one 
correct answer. Each question carries «4 marks for correct answer and — 1 mark for wrong 
answer. 


Section-C (01 to 05) contains 5 Numerical based questions with answers as numerical value 
and each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


ПЕТЕ 


Мате of the Candidate eS 2 1 1 | Ї 


ктотетә. | 11111111 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, 7п-30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, 0-92. 

Atomic masses: Н-1, Не-4, 11-7, Ве-9, В-11, С-12, М-14, О-16, 
F=19, Ма-23, Mg=24, Al = 27, бі-28, P=31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct. 


1. A cylindrical block of radius R, height h and density p is floating in liquid of density 2p contained 
in a cylindrical container of radius 2R. Time period of small vertical oscillations of the block is 
5h 3h 
(А) 2x,]| — (В) т/-- 
\ 69 29 
n. h 
(C) 2x, ;— (D) т/-- 
V 2g 2g 
2. A charge particle of mass m and charge q is suspended with the 


help of a string having breaking strength of 2mg and mass having 
co-ordinates (t УЗ) while the space carries a uniform magnetic 


field in cylindrical region with centre at origin and radius R = 2 m. 
Maximum charge q if string does not break at the instant 
magnetic field start increasing with rate 0.5 Tesla per second is 


(A) 4mg (B) 8mg 
(C) 2mg (D) None 
3. In a certain region of space gravitational field is given by g БЭ! Taking potential at r = ro to 
be Vo the potential at any general point is given by 
(A) уки 1м, (В) у-ке гу, 
f To 
(C) уки), (0) у-ки[®|-м, 
r r 


Space for rough work 
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4. A solid sphere of uniform density and radius R exerts a 
gravitational force Е; on a particle at P. A spherical cavity of 


radius 2 is now removed from the sphere. Now the same 


sphere (with cavity) exerts a gravitational force F2 on the same 


1 


particle at P. Then, E is 


2 


9 7 
A) — B — 
(A) - (B) 9 
1 4 
С) = D) — 
So (D) 3 
5. A cylinder of height h and radius R is made to move with constant velocity v at small angle 0 with 


its flat bottom or flat top. In a polluted atmosphere having uniform and stagnant dust density p. 


If dust particles stick to cylinder on striking them neglecting any change in size of cylinder, power 
to be delivered to cylinder to maintain its velocity is 


(A) Ору?Вһ (B) 2pv?Rh 
(C) 2pv*Rhcosé + pv?xR* sin (D) None 
6. Each of the pictures shows four objects tied together with rubber bands being pulled to right 


across a horizontal smooth surface by a horizontal force F. All the objects have same mass, all 
rubber bands are identical naturally and obey Hook's law. Then which of the following possibility 
of the arrangement is most correct? 


X X 
(A) | | Ч 
ЯҒ 


4, 25 5 


w» | Lm [m > 
WW 


l, l, f 
<----> <-> <-> 
(С) г ал 
WI. 


2 
es gis ens 


(D) X 
WI. 


Space for rough work 
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A, B, C, D, E and F are conducting plates each of area A and A 
any two consecutive plates with separation d. The net energy 
stored in system after the switch S is closed is 


В С р Е 


(А) Зе АУ? (B) 5e, AV? 
2d 12d 
(C) g AV? (D) g AV? 
2d d | л 


When the string of a sonometer wire of length L between the bridges vibrate in the first overtone, 
the amplitude of vibration is maximum at 


L L 3L 

A) = B) — and — 

(A) 2 (8) = and З 

(c) E, = and = D E 
6 6 6 8 8 8 8 


A cubical container is filled with a liquid whose refractive index increases linearly from top to 
bottom. Which of the following represents the path of a ray of light inside the liquid? 
(A) (B) 


A convex lens of focal length 20 cm and 

another plano convex lens of focal length 40 

cm are placed coaxialy as shown in the 

diagram. The plano convex lens is silvered at А 

plane surface. |f final image of object О is «—10cm — <d — 
formed on itself, then find the value of d. 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


11. A uniformly charged non-conducting ring is rotating with angular velocity о, about its axis іп 
gravity free space and a nearly horizontal but uniform magnetic field B is switched on, then after 
some time 
(A) Angular momentum of the ring must be parallel to its angular velocity 
B) Magnitude of angular momentum may be more than тА?о, 


(B) 
(C) Magnitude of angular momentum must be equal to mR*o, 
(D) Angular momentum must be coplanar with angular velocity 


12. A steel ball of mass 2m suffers one dimensional elastic collision with a row of three steel balls 
each of mass m. |f ball of mass 2m has velocity v initially and the three balls with small 
separation were at rest. Then, after all possible collisions 


t) Goo 


(A) Ball 1 and ball of mass 2m would remain at rest 


(B) Ball 2 moves with velocity Ён towards right 


(C) Ball 3 moves towards right with velocity = 


(О) Ball of mass 2m moves towards right with velocity one fourth that of ball 1 


13. A man is standing over a plank which is placed over a smooth 
horizontal surface. There is sufficient friction between feet of man and 
plank. Now, man starts running over the plank. Then, work done by 
friction 
(A) On man w.r.t. ground is negative 
(B) On man w.r.t. ground is positive a 
(C) On plank w.r.t. ground is positive 
(D) On man w.r.t. plank is zero 
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14. A liquid is filled upto height h in a rectangular vessel as shown in figure. Then, find correct 
option(s): 


(A) Only if a = В horizontal component of forces on left and right side of inclined faces will be 
equal and opposite 

(B) If о = B horizontal component of forces on left and right side of inclined faces are not equal 

(C) If o. В still horizontal component of forces on the left and right inclined faces are equal and 
opposite 

(D) If base area is A, then force on bottom by liquid is more than pghA 


15. For an ideal gas at very high temperature, 


(A) Cy = A for a monoatomic gas 
3R ; 
(В) С, > 287 for а monoatomic gas 
5R : 
(С) C, < E for a diatomic or linear poly atomic gas 


(D) C,» » for a diatomic gas 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


1. A non-conducting block of mass 1 kg and charge 1 C is connected to a non- Б 
conducting spring of force constant K = л? N/m and released. After one second K 
from release a vertical uniform electric field 10 N/C is switched on. If time after 
switching on the electric field spring returns back to its natural length is T, then 


find L 
T 


2. A particle of charge q and mass m is projected with velocity 200 m/s at an angle of 60° with x- 
axis. At the instant speed of projectile becomes minimum a uniform magnetic field -В,к is 


switched on. If time of flight of particle is T, then find 5 . (Given: m = 1 kg, q = 0.1 C, B = 1 T) 
3. Figure shows two conducting thin concentric shells of radii r and 3r. The outer shell carries a 


charge q and the inner shell is neutral. The amount of charge that flows from inner shell to the 
earth after key K is closed is equal to n” part of charge of outer shell. Then the value of n 


4. A vessel contains helium, which expands at constant pressure when 15 KJ of heat is supplied to 
it. What will be the variation in internal energy of gas in KJ? 


5. Two identical sinusoidal waves travel in opposite direction in a 15 m long wire and produce а 
standing wave in the wire with nodes at ends. If speed of wave is 12 m/s and there are 6 nodes 


in standing wave, find the -— (in Hz) of wave. 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct. 


1. 


Which of the following process is used to remove temporary as well as permanent hardness of 
water? 

(A) only boiling (B) adding lime & boiling 

(C) adding Са(ОН)» (D) adding МаСОз 


When 10 ат mixture of КІ and Ғе-(5О4)з is treated with 200 cc НСІ, gives a solution which 


N 
consumes 40 ml 10 Ма>5:Оз solution. Then the correct statement is/are 


M 
(A) Equivalent weight of iodine in the reaction is a 


(B) Percentage of KI in the mixture is 66.4% 
(C) Sodium thiosulphate is converted to Na4S4Oe 
(D) Percentage of Fe2(SO,4)3 is 66.4% 


Both AgCNS and AgBr are simultaneously dissolved in water. Ksp(AgBr) 5 х 107% Kj(AgCNS) = 
8.5 x 10. The concentration of Ag’ in final solution will be 

(A) 4 x 107M (B) 2 x 107M 

(C) 3 x 10M (D) 6.2 x 10M 


Compare basic strength of following compounds 


Aniline o-toluidine m-toluidine p-toluidine o-anisidine 
1 2 3 4 5 

(А) 1 >2>3>4>5 (В)2>5>3>4>1 

(С) 4>3>1>5>2 (D) None of these 
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5. AgNO, — 4820: ,д--59 ,8 
White Black 
PPt PPt 
Black PPt is 
(A) Nag (Ав(503); | (В) А9505 
(С) Ag;O (D) А9г5 
6. When glucose is heated with conc. Н2804, charring occurs, it is due to 
(A) Reduction of glucose (B) Oxidation of glucose 
(C) Dehydration of glucose (D) Mutarotation of glucose 
7. IUPAC name of {Fe(O,)(CN), СЇ is 


(A) chloridortetracyanodioxoferrate (11) ion 

(B) chloridortetracyanoperoxoferrate (1!) ion 
(C) chloridortetracyanosuperoxoferrate (II) ion 
(D) tetracyanochloridosuperoxoferrate (Il) ion 


8. The « — acid ligand which uses its d-orbital during synergic bonding in its complex compound is 
(A) CN (B) PRs 
(C) NO (D) No 
9. Efficiency of a cell with cell reaction under standard condition is 8596. 
Ав t Bigg) = A” (aq) + Bu; AH? = -285kJ 
The E, is: 
(A) 1.26 V (B) 1.34 V 
(C) 2.96 V (D) 2.07 V 
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10. 
C,H, CH, Cl a >A + B + С) Cl” 
(has two C 


atoms per М 
molecule) | 


Which is true? 

(A) A gives Lucas test 

(B) A does not give Schiff's test 

(C) B can be used in reductive ozonolysis of alkenes 
(D) A gives smell of burning S on combustion 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


11. Me = Ме МН, 
ан » Product 
Me H HO, 
What is/are not the product of above reaction? 
(A) МН» OH (B) МН NH3 
H : Н 
(C) | T (D) OH OH 
РА N 
H H 
12. Which of the following crystal system does/do not have more than one Bravais lattice? 
(A) Triclinic (B) Monoclinic 
(C) Rhombohedral (D) hexagonal 
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13. Which is/are white or not coloured? 
(А) [Co(SCN), 17 
(C) CuSO,.5H;O 


14. Which is/are true for the following reaction? 
О, 
Нь5С»——О——С»Н5 рр А + В 
| Бе?" 
y KCNS 
red color 


(A) Compounds A & B are explosives 


(B) [Fe(H,0),;SCN]* 
(D) anhyd CuSO, 


(B) If compounds A & B are present in ether, then prior to its use, A & B must be removed from 


ether 


(С) Compounds А & B сап not be removed by adding Fe?* 
(D) When compounds A & В are treated with Ғе?” followed by KCNS, no redox reaction is 


involved 


15. (NaNO, +HCl) converts an amino acid into hydroxyl acid with retention of configuration. 


Estimation of № gas evolved in the reaction is the basis of van slyke estimation of amino acids, 
which of the following can be analysed by this method? 


(A) Cysteine 
(C) Histidine 


(B) Proline 
(D) Valine 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


j^ How many moles 12 is consumed per mole of isopropanol? 


нзо—сн—онь + |o + ОН- СНЬ «СНСОО «F + НО 


OH 
2. How many octahedral voids per unit cell of BCC are present? 
3. The coagulation of 20 ті standard gold sol is completely prevented by addition of 0.04 gm 


starch solution to it. The gold number of starch solution is 2 х 10”. Find x. 


4. If Hə (g) + 502 (9) ——> НО (I) (Let AC, = 32 J/K and AH at 27°C - —28.58 KJ/mol) reaction 


is carried out at 87°C in a fuel cell with 90% efficiency. The electrical energy produced is 3 x a 
KJ/mol. Find a (to nearest integer). (Let AC, remains same in this temperature range) 
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5. In how many of the following reactions end product is meso? 
H 
D—+—Br А 
(а) i) Шы 2-2 
D—+—Br 
H 
H3C H 
(b) к= m-CPBA 
H CH3 
C2H5 C2H5 
(с) H*/ H,O 
HO H 
C2H5 
H—— Cl i) Nal, acetone 
(а) Н--1-501 ii) Baeyer's reagent 
C2H5 
H3C H 
i) MeCO3H 
(e) 7 ii) H+ / HO 
H C2H5 
o0 SX e 
H H 


i) Hy /МЬВ 


(9) H3C-—C=C—CH3 iy cold dil. alk. KMnO, 7 


(h) )— a 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D), out of which only ONE is correct. 


т л/4 
1. If | = [f(tan2x)cos x dx and J= | f (cot2x)sin x dx, where f(-x) = -f (x), then 1 is equal to 
0 0 
4 
A) 42 B) — 
(A) (B) Jm 
1 
C) 242 Dj- = 
(C) (D) A 
2. If A -|a, |, Е B=(b, |, , such that а, d IM and b, S Dg and 


-x f (x+ f (1)) CJUEJ m 


x 
A+B’ = i А 1 (1+0) , then EL is always equal to 
f 155 23 
x x x x 
(A) f (1) (B f(1)-1 
(с) /(1)-1 (D) None of these 
3. If f (x) = (cos x)?  (sinx) 7 +(cos2x)k, g(x)=(tanx)i + (віп Зх) j * (cos4x)K and 


h(x) =(cos3x)i + (sin5x) j (cos 6x)k are three variable vectors given, then 


ле ). g(x), h(x) | dx , where [.] denotes scalar triple product, is belonging to 
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4 — Id, =ai+bj, à =a, -(27 « 5j) and a, =a, +(27-V5/), then 
1444, 144,4, 1+йй, 


1-4,4, 144,4, 1+а,.а,| is equal to 


1-а,а, 1-а,а, 1-а,а, 


(А) 0 (В) 20 
(С) 40 (б) 80 
2 ie sin? x dx 
| » (1+ tan x) 
(A) 1.41 in( +1) (В) Le in(v2+1) 
2- 945 2: 205 
1 1 
C) == = М2 +1 D) None of these 
© 2-52) (D) 
6. If |f(x)| «|sinzx| and g(x) = f'(x), then maximum value of |g(n)| for пе! is 
(A) 0 (B) 1 
(C) л (D) 2x 
7. If f(x) =1апх «tan? xtan2x and g(n) = Ун?) then g(2013) — tan(2?'^) is equal to 
n=0 
(A) 0 (B) tant 
(C) -іап1 (D) None of these 
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8. The value of product 
. 0 . 0 . 0 
sin— sin == sin — 
— SS ы 22:27:23 0 2 езен upto oo is 
tan*—tanO+tan— tan* ап, +tan—, tan? —tan—— + tan 
2 2 2 2 2" 2" 2" 
T T 
A) 1for 6=— В) 1 for 02 — 
(A) 5 (В) 1 
(C) згрс” ЕТ ы 
2 4 T 4 
ax+1 . | ' 
9. If f(x) = 8 Vx eR-(B] &aB #1 & о #1 isa self — inverse function such that 
Х- 
а) = 1012) = (ЕК , then “B” is equal to 
4 42 1-a 
(A) 2 (B) 4 
(C) 8 (D) 16 
4 үл 
10. If f(x)=x4+1 8 (х) = хх +1, Іеї gof(x) = h(x), then pe 
x Х- 
(A) 2 (В) 4 
(C) 1 (D) 8 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


Е ааа = х аја 


11. dx = \n| = ГУ са IHE p,q € 1^ ,HCF (p, q) = 1, then 
| (1437) qj) 3 mj 6 
(A) p=m _ (B р-т" 
(С) а=т+1 (0) pq-4m* 
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1 1 
12. Ға singular matrix A=|a, | 1 always commute with в=[, | ‚ then 


2x 


(A) a, =a, (B) a, =~V2a,, 
(С) a, = 2а, (D а, = Ү2а, 
13. If log,a=a and log, b =b for exactly two distinct positive real numbers а and b, then k can’t be 
equal to 
a 2 
(A) e?e (B) e* 
1 1 
(C) e? (D) e? 


cosx+1 cos*x 1+5іп2 х 
14. If А(х)-| -sinx  -sin2x sin2x |,then 
sinx  2?sin2x -2%с052х 


(A) І А(х)ах-4 (В) І A(x)dx =-4 
с) fa(xjax=4 0) | A(x)ax=-4 
1/2 л/2 


15. If cuve A={z:|z-3|+|z+3|=8} 8 B={z:|z-3|=K}, KeR' touches the curve ‘A’ 
internally, and given another curve С = {z||z-3|-|z+3||=4}, then; 
(A) A & C intersect orthogonally & k = 1 
(В) K=1 
(С) K = 3/2 
(D) B touches also C internally 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


2 3 2 3 
-2 3х-5 
1. ІІ =|= ах and J е ,then е” equals ........... 
| In(x-1) ;In(x-2) 
2. Position vector of a point А is (ai bj + ck) and a’ +b*+c* 24; and position vector of 


ээг ] 
another point B is (pi +qj + 2 and p?>+q° +1? =9. Given ГАОВ-2сов" where O is 


origin. If AQ is perpendicular to angle bisector of “АОВ i.e. line ООП where D lies on AB, then 
value of 25|QD| =? 


3x! +1 


3. lf ————— > f (x), where f(x) isa constant function in 0< x < «2. , then minimum value of 
и 
2? (3x? +1)ах | 
Баа 
0 хо +х? 
4 

4. If ladi(adj(adj А) = ladj (А) , then number of entries in diagonal of Ais ........ 
5. If AB = ВА = I such that A-|a, |... B=(b,| a, =0,, а = 6, a,,=—b,, and a, 


are co prime natural numbers, then |a,, —а,,|= ......... 
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Physics PART -I 


SECTION - A 
1. в 
When block is further pushed by x in liquid buoyant force increases due to = height of liquid 
displaced ав nR*x = (4xR* – &R*)y 


->Уу-- 
ас 


Hence extra buoyant force = nR? х + х 2p9 


2. А 
ав 
аї 


Бү ол = aR? — p, = 
dt 

Now, T =mg+qEcos60° 

2mg =mg+ Æ 


qE, cos 60 = mg 


1 АВ? Д M cavity = 8 


GMm 8 
F, == F, STE iy x АВ? а) ж 36 в? 
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5. с 
Effective area receiving the particles is 
mR? mR? 


5110 + 2Rhcos0 + 5110 


Hence, F = pv°A s. 


p=Fv= ру"А,, 


6. B 
More the value of T more must be extension in rubber band. Tension in rubber band is in 
decreasing order from right to left. 


7. с 
Va = Vc = Ve 
Hence, only one capacitor between E and F remains effective. 
So, U= Lev? - ы, 
2 2d 
8. B 
9. A 


Since refractive index is changing ray cannot travel in straight line. Hence (C) and (D) are wrong 
options. Initially it has to bend towards normal and later on away from normal. 


10. с 

For plano convex lens 

1. ы. 

f 40 R 

For biconvex lens 

| | sw conem 

v, -10 20 

-1 

а i HU, rb ЖИ quen 

ж -(4-20) R d+20 40 
11. B 

Ring will get some angular velocity about its diameter due to torque of magnetic field. 
12. B,C, D 

When 2m collides with ball 1 which in turn with 2 and then with 3, then 

vy3 


© poo“ 


Now 2m again strikes with ball which in turn with ball 2, then 
-—7 
9 => 4v, [9 --> Av, 
o9 ООО 
1 
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Now 2m again strikes with ball 1, then 


4у /27 
--> --> 4/9 — 4у /3 


CORO 


Above is the final state. 


A, C, D 
In frame of plank work done by friction on man is zero as w.r.t. Ї 


—> 9 (27 


plank there is no slipping at contact. Work done by friction on 
plank is positive. 
Foot of person moves leftward, plank moves leftward. 


C, D 
Force on left and right inclined faces must have same and opposite horizontal components and 
force on base is (роһ-Р,,)А. 


A, D 
At high temperature vibrational degrees of freedom get excited. 


SECTION - C 


2 

In one second block comes to lower extreme and after switching on the electric field equilibrium 
of block is with natural length of spring. 

0 

At highest point, qv xB = mg = particle does not come back, hence T = о 

qvB = mg 


q.100.B = mg 
3 
Let charge on inner shell is x. 
Then, 

Kq Kx 
Vinner shell — = ---0 

r r 
ша 
3 


So, charge flowing through switch is - 


9 

AQ =15000 J=nC,AT 8 AU = nC, AT 

ые шы вае К] 

AQ C, ү y 5 

2 
—— 

Эр кр Б “- M 
<4 > 

v 12 
ыла TAR 4 
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Chemistry PART - Il 


SECTION - A 


1. D 
Lime removes temporary hardness & boiling also removes temporary hardness. 
CaCl + NaCO; ——> СаСОҙу +NasCO3 & Ca(HCO3)2 + МаСОз --> CaCOs | + NaHCO; 


2. A 
Use law of gram equivalence. 


3. с 
AgCNS = Ag* + SCN > Kap = 8.5 x 107 = (S+S')S ......... (1) 
S+S' 
AgBr —— Ag’ + Br = 5x 10772(8%896 ыа (2) 


8-8 
Adding (i) and (ii), 
(S+S') -9х1072 
(S+S')=3x10° 


4. с 
Methyl is electron releasing group. Also refer ortho effect. 


5. D 
AgNO, 2822, Ag,S,0, — 0 > Ag,S 4 


Black 


6. с 

С,Н,.О, — MEE C+ Н,О 
7. С 

Refer rules of IUPAC. 


8. B 
PRs is «acid ligand which forms «bond with C.M using d orbital of P. 


9. A 
0 


Efficiency - 9 100 - 85 


AH? 


85 x 285 x 10° 
100 
= -85x 2850kJ 


= -2 x 96500 x E? i 
EO. = 1.26 Volt 


= ла? = 
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10. с 
A is CoHsCHO and В is Me;S. 
Ме-5 can be used in reductive ozonolysis. 
CH=CH: —;hzts 2НСНО + Me;SO 


11. А, B, D 
МН, +Н,О, > NH, + 2Н,О 


Хог 227: 


C N C——H 
fe | — LL e 
TL б T 
12. A, C, D 


Hexagonal, rhombohedral and triclinic have only one bravais lattice. 


13. D 
Anhyd. CuSO, is white, while CuSO,. 5Н;О is blue, other complexes (А) апа (В) are also 
coloured. 

14. А,В,С 


A & B are peroxide & hydroperoxide which oxidise Ғе? 10 Ғе?” and these peroxides апа 
hydroperoxides are explosives. 


15. A, C, D 
Proline has 2? amino group, which can not be diazotised. 


SECTION - C 
1. 4 
He "a - CH, + 41, + 60H — CHI, + СНСОО + 57 + 5Н,О 
OH 


2. 0 
Among cubic unit cells only FCC has O.V. 


3. 1 
For 10 ml standard gold solution starch required is 0.02 gm, i.e., 20 mg 
So, gold number is 20 = 2 x 10' 


= AH, = -28.58x10? + 32x 60 


= -28580 + 1920 = -26660 J 
ie., АН --26.66 KJ 
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Efficiency of fuel cell - 2@ 100 = 90 > Ag - AHX90 
AH 100 
AG= DA 90 = 23.994 ~ -24 KJ/mol > 3xa>a=8 
2 
(a) Different mechanism operates with 1° vicinaldihalides, and first cis alkene then meso 


product are obtained here. 


2 р 
D Br H D | 


Н 
С) H D D 
H —> Bio ы : 8.8... Meso 
D Br 
H D H D H product 
H Br С 


(b) Trans alkene — syn addition — TU mixture product, Pers is formed. 
ОН CaHs Ca Hs 
(c) — "M9 , Racemicmixtue | ОН " HO car s 
H Ооң HO—1—H H—+—OH 
C2H5 C2H5 


(^ 


Е H H 
Cl Et 
(д H =i Et Et 
Et H — вњ Et 


Et H Trans 


Baeyer's reagent 
(syn addition) 


Recemic mixture 


CH3 CH3 
E : | Н---ОН но——Нн 
(е) = ) MeCO3H + 
»"^9  H—L—OH T HO—[—H 
H CoHs 
CoHs CoHs 
— 
Racemic mixture 
(f) Racemic mixture is obtained. Meso can not be obtained in this reaction as alkene is not 
symmetrical. 
(g) First cis alkene, then sys addition of -OH group, so meso product. 
(h) Anti addition, but alkene is not symmetrical, product is racemic mixture. 
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Mathematics PART - Ill 


SECTION - A 
1. С 
l= | (tan2x)cos x dX- шасы (1) 


0 
|= [f(-tan2x)(-cosx)dx =| 
: n/2 
sie] f (tan2x)cosx dx 
А 
БЭР 2| f(-tan2x)sinx dx 
0 
n/2 
2-2) f (tan2x)(cos x — sinx)dx 
- Ja f(tan2x)oos{ = + 22 
0 


zo | f (-cot2x)(-sin x)dx 


n/4 
P 24р | f (cot 2x)sin x dx 


2204 


feri) roro) 
From given matrix, 


ДУм--е (х) f ()) е 
(eren uod (i) 
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1 

t>- 
Replace / 

orf BH 

va St t 

/х 
eo (1005-5110 Jar=0 rom 
i.e., 1-0- f (1) 


Option (a) is correct. 


3. D 
cosx sinx cos2x 


[ f(x) g(x) h(x)|= tanx sin3x cos4x 


cos3x sin5x cos6x 


> [7, 8, h|dx =0 


Option (d) is correct. 


A 
о 


ā - (a, b), à; =(a-2, b-V5), а, =(а+2, b-V5) 
Area of A, whose vertices аге а,, 4, and а, , is 

l a b 
EAR NEC 

1 а+2 b-¥5 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


10 
AITS-FT-IV-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


l a b ll a b 
эл = a-2 5-45| a-2 Ь-45| and 


1 а%2 b-45|l- а+2 5-45 
là, -4,|=3, |а - à;| - 3, 
— A= J5x2x2x1 = 245 

1-4,4. 144.4, 1+4,4, 
(245) = -11-64 1-4,2, 1+й,й, 

1-4,4, 1-а,а, 144,4, 


'. Required answer = 4x 5x 4= 80 
Option (d) is correct. 


5. A 


1-4-4 


jo uum sin? nO d 
COS X ^ 


Ее ? xsin хах Prop. ШЕ dx = Їл (a- x) 


sin x +COS x 


л/2 
sin xcos x dx 
pop ee 


) Sinx-4cosx 


21- T sin xcos xdx 


8 Pang 


251 sin 2x 1 Т cos 2x 


0 amm T 242 $ cosx 


л/4 


л ЖИР 


-25 (25 3 inl] ЕТШІ 


Option (а) is correct. 


6 С 
“|Қа)<Ц|-» f(n) - o 
& |f(x)- f (n (0) < іп zx| 
= |f'(n)| | 5 im cosax xx 
- (n) x 
7 С 


(х) = tan2x -tanx 
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f(1) -tan2 - tant 
f(2) = tan4 - tan2 


t(2") = tan2.2" - tan 2" 
g(x) = tan2*" —{ап1 


8. D 


Using tan0— tan. = tan? + tanotan? © 
2 2 2 


9 [e 
_ £(4)+(12) 
P= 2 
Ado 4 
2 
10. B 
f*(x) 2x-1 then h^(x) = (9: #(х)) 
a 4 (509) =3x° +1 -f'.g'(x) (reversal law) 
dx 


x 
-n(» EE (27) 
x) 3 
22x7 eo quaa 9 
x 1 = 
> 2-6-0 ЕСЕ -Z-n(2) 
1 (1+) 4 
Options (b), (с), (d) are correct. 
12. A, В, С 
а diz 1 1 006 1 1 а, а 
221 а»; 2 1 Ё 2 Ї ay, а» 
> а +2а, Sy d ss (i) 
QT Zap +8 ..--..... (ii) 
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d, + 2а» = 20, ананын (iii) 
and > a, +a, 205 055 etes (iv) 
From (ii), а, = à, 
From (iv), а„ = 2а), 
2 2 
V 0,05 = 050, > (ау) T 2(а,) = Ay = V2a,, 


13. B,C 


Using f(x) = ы has two distinct roots. 
X 


14 B,D 
f g h 
A(x)=|f' g' h' 
Ty g" h" 
f g h 
=> A'(x)= ғ g' h' 
p g" h" 
15. A, B, D 
Confocalconics always intersect orthogonally & circle touches at vertex of ellipse . 
2К-1 
SECTION - C 
1 4 
2 зо 2 3 2 
1- [2 3x and J =f 3х-5 
ı In(x-1) ;In(x-2) 
2 
>J=Í 3х-2 
| In(x-1) 
3 20 eyed 
у+т=[* 3x +3х 2-1 ) 
‚| dn(x-l) ; In(x-1) 
2 -1 224 1 з 
[t ) = [2 и 
; In(x-1) » lnx 
ет“ -4 
2 2 


ОА =ai+bj+ck and à? -52-2-4 
=> AB= [25 240s" 2) 
2 0 
"ЛОР = — cos — 
|QD| = =соѕ 


=> 25|QD| = 2 
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3. 4 
Зх? +1 Е 3x! +1 OX $142x° 
\х* +x? жуд 1 xx +1 
М2 +1 2х 
= + 


x x +1 
f(x) =2v2 
Judex 
x =1 
xc х-1 


ховх 
4 3 
-: јаај(А)| = |4)" 
Bi (adi (4) = раз(а)" =a” 
ladj(adj(aqj(A)))|=|4[""" = (n-1) =4 
п-1= 2 
п= 3 
5 2 
Given д =b; а, =bn, а — by, а =, 


апа AB = ВА = I 

а а 
== Y | and |А| = 

а 

ла? -аа, =1 

2 
483 = Ay -I 
= а, ога, - (a, - 1) or (a, +1) 


> la, -a4|- 2 
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FULL TEST – V 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries «3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate ы ЕЛ н ЫЫ ЫЫ ЕЕЕ 
HII 


ктошемә |ГГТПІГІІГІТГІГІТГІГІГІГІГІ 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. Four point charges +q, +q, — q, and — q are placed respectively at corners A, B, C and D of a 
square. Then 
(A) the potential at the centre O of the square is zero 
(B) the electric field at the centre O of the square is zero 
(C) If E is the mid-point of side BC, the work done in carrying an electron from O to E is zero 
(D) If F is the mid-point of side CD, the work done is carrying an electron from O to F is zero 
2. In the circuit show in figure, if the galvanometer resistance is 6 O, - 
then in the steady state балар АБ? 
(A) no current flows through the galvanometer 
(B) the current through R2 is 4A 
(C) the charge on C; is 80 uC. 
(D) the charge on C; is 80 nC 


C; = 20 pF 


3. A thin rod АВ of length | carries a current l,. It is placed іп the |? 
magnetic field of a long wire PQ carrying a current Iz as shown in A h B 
figure b 
гор Holle | e> 
(A) The force experienced by the rod is F = ——=log, | 1+ — 
4n 2a 
Q 


(B) The force experienced by the rod is F = кое log, ( + | 
TU 


(C) The rod experiences no torque 
(D) The rod experiences a force as well as a torque. 


Space for rough work 
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4. A fly crawls with constant speed v along the radial 
spoke of a wheel which is rotating with constant angular 
speed о. Initially the fly starts from centre of the wheel 
along x-axis. Then (where г =v60 ) 

(A) The actual velocity of the fly in fixed frame is 


= ^ ^ Fixed frame 
V = Ve, - O6, 

(B) The actual velocity of the fly in fixed frame is 
V = JV006, + roe, 

(С) The position of fly at any instant г = ши 

(D) The position of fly at any instant г = ns 

[0] 
Б. A cubical region of side а has its centre at the origin. It encloses three fixed point charges, -q at 


(0, -a/4, 0) + 3q at (0, 0, 0) and -q at (0 + a/4, 0) Choose the correct options(s) 
Z 


(A) The net electric flux crossing the plane x = +a/2 is equal to the net electric flux crossing the 


plane x =-a/2 
(B) The net electric flux crossing the plane y = +a/2 is more than the net electric flux crossing the 
plane y =- a/2 


(С) The net electric flux crossing the entire region is а/о 
(D) The net electric flux crossing the plane z = +a/2 is equal to the net electric flux crossing the 
plane x = +a/2 


6. Let the energy, magnitude of linear momentum and angular frequency of an electron in hydrogen 
atom be E,P and w respectively. If n be the corresponding quantum number, then 
(A) E/W varies as n (B) E P/W is independent of n 
(C) P W varies as n"? (D) E P W is independent of n. 


Space for rough work 
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7. A nitrogen nucleus “М; absorbs a neutron and can be transformed to lithium nucleus °з under 
suitable condition, after emitting 
(A) 4 proton and 3 neutrons 
(B) 5 proton and 1 beta particle 
(C) 2 alpha particles, 1 neutron and 2 gama photons 
(D) 4 protons and 4 neutrons 


8. At 0°C a black body placed in 0°C surrounding then it emits 
(A) all wavelengths of radiation (B) only visible light 
(C) only micro wave radiation (D) no radiation 

9. A 100 W bulb В), and two 60 W bulbs B» and Вз, are connected to a Bi Bo 
250 V source, as shown in figure. Now W,, W» and Ws are the output Q Q 
powers of the bulbs B, Вг and Bs, respectively. Then 
(А) УУ, > W, = М, (В) W, > W, > W3 
(С) W, < W, = УУ, (D) М; < W, < W3 Bs 

--% 
10. A block of mass m is placed оп a prims of mass М. Тһе inclined 


surface is smooth and inclination with horizontal is 0. The 
horizontal surface is sufficiently rough to prevent slipping of prism. 
The body of mass m is coming down the inclined face then 

(A) Acceleration of body along the inclined surface is g sin 0 


(B) Frictional force is 5 mgsin 20 


(C) Maximum frictional force is TS 


(D) Friction force will be maximum when 0 = 45? 


Space for rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. Water flows vertically down ward out of a round nozzle of radius ro with a | 
speed uo, Which is not quite large for some distance below nozzle the flow | 
in water laminar stream over this distance the stream radius г, as а /| 
y 


function of the distance of belong the nozzle is =t[1+ny]. 
Value of (1 +a)is(take value of ир /g = 1). 
<i 


2. А 60 cm metal rod М; is joined to another 100 cm metal rod М» to form an L shaped single piece 
This piece is hung on a ply at the joint. The two rods are observed to be equality inclined to the 
vertical. The two rods are equally thick. If the ratio of density M; to that of M» is n, then value of 
18n is 

25 


3. A black surface at constant high temperature Тн is parallel Z 
to another black plane surface at a constant lower 
temperature T, (enclose vacuum in between). A heat shield 
consisting of two thin black plates is placed between the Ін 7, —»-|—» |—~> 
warm and the cold surfaces and parallel to these. After 


С \ 
4 


| i J 
some time steady state is achieved. The value of т = XE 


is (Jo is initial heat current and J is final current) 


Space for rough work 
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4. The velocity filter of a mass spectrometer uses a uniform E = 100 v/m and a magnetic field 
B, -2х107Т below filter at the uniform magnetic filed of induction 8x10 ^ used to deflect the 
beam above filter. Both the beams are «e charged having mass numbers 20 and 22 pass through 


the filter and make а 180° turn in the deflecting filed. If the distance between the points 5, & S» is 
d, then find the approximate (integer) value of 2d? 


(Value of tamu = 10 ? SI unit) (Note: spectrometer does not changes speed of ions) 
> НА 
f 51 Ха? 5, 
5. A quarter cylinder of radius R and refractive index 1.5 is placed 


on a table as shown in figure. For what value of 3m, a ray 
from P will emerge parallel to table? Assume small aperture. 


6. A material with uniform restively p is formed in the w 
А ХУ 
shape of a wedge as shown. The resistance of wedge Ж 129 
across length 1 is R= Ting. Then find the value of 
yel ME 
п, L L L 
—-rm'. -, —W=— 
6 T y 3 Yo 6 6 
MÀ 
L 


Space for rough work 
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7. A uniformly thick plate in the shape of an arrowhead has dimension 
as shown. The centre of mass lies at a distance x cm from O. The 
value of x is 


8. A long flexible inextensible rope of uniform mass density à 
is being pulled on a rough floor with horizontal force F in —> F 
such a way that the lower part is at rest and upper part 
moves with constant speed v as shown, the magnitude of F C 
will be (in N). (4 =1kg/m,v -2m/s) 


9. Consider an infinite ladder net work as shown В, 


in figure A voltage is applied between points A AMA MWM сс 

and B. If the voltage is hawed after each ^ TUNE 

section, find the ratio Ro/R4. R = R = 
2 2 


10. Value of electric field at centre of charged hemisphere is ......... N/C if it has uniform charged 
density 5 = 8<,c / m^ at surface. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. A system is changed from an initial state to a final state by a manner such that if the same 
change from the initial state to the final state were made by a different path, which of the following 
statements are correct for AH system? 

(A) remain the same 

(B) will depend upon the type of path 

(C) Heat exchanged q will be same if the pathis isobaric 

(D) Heat exchanged q will be different if the path is not isobaric 


2. Which of the following are correct regarding the products of the given reaction? 
Me 


Me 
(6) СМ aqueous acetone Products 
Oh 


(A) only X and Z are formed (В) Ү > Z (amount) 
(C) X > Y (amount) (D) Y > X (amount) 


Space for rough work 
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3. Which of the following pairs of nitrates give the same gaseous products on thermal 
decomposition? 
(А) КМОз and Pb(NO3)o (B) KNO3 and NaNO3 
(C) Pb(NO3)o and Cu(NO3)o (D) NaNOs and Ca(NO3)o 
4. KO» finds use in oxygen cylinders used for space and submarines. The fact(s) related to such 
use of KO» is/are: 
(A) it produces Оо (B) It produces O3 
(C) It absorbs СО» (D) It absorbs both CO and СО, 
5. Which of the following are correct? 
(A) 
Gago ОНС-СН2 Н,СН,-СНО 
н H 
(B) ? 
C,H,C-OOH 
CHC, 1 H 
H H d 
(C) 
KMnO, 
cold dilute solution 
H н ОН ОН 
(D) KMnO, T T 
OH „heat = CH,CH,C—Ó 
H H 
6. Which of the following statements are correct about stability of chelates— 


(A) As the number of rings in complex increases, stability of chelate also increases 

(B) A chelate having five membered ring is more stable if it contains double bonds. 

(C) A chelate having six membered ring is more stable than if it does not contain double bonds. 
(D) Chelating ligands are at least bidentate ligands. 


7. Which of the following is/are extracted by electrolytic reduction? 
(A) Cu (B) Al 
(C) Mg (D) Ag 


Space for rough work 
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Choose the incorrect statement: 

(A) Salicylic acid (0-Нуагохурепго acid) is much stronger acid than its m-,p-isomers and 
benzoic acid itself. 

(B) Acidity of salicylic acid is due to steric inhibition of resonance, as — OH group forces - COOH 
out of the plane of ring 

(C) The orbitals which are in the same plane take part in resonance 

(D) All the resonating structures have real existence 


Rotation around the bond (between the underlined atoms) is restricted in: 


(A) C2H4 (B) H209 

(С) Соно (0) CoHg 

Select the coloured compound(s): 

(A) K,Cr,O, (В) CuSO,.5H,O 

с) | V(H,0), сі, (D) | Са(АН,), |80, 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. 


Find the total number of species having planar shape. 
Г,, XeF,,SF,,C,F,,H,O,, BrE, SO,, NOCI, CIE, БСО, XeF, 


How many moles of Grignard reagent are consumed in given compound? 


Space for rough work 
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How many monochloro compounds including stereoisomers will give propene on treatment with 
Mg/ether followed by H,O ? 


Find the sum of optically active isomers of both [ Pt (gly), Cl, | and [ Co (en), Cl, | . 


А polyhydric alcohol is acylated by using ethanoyl chloride in presence of alkali. It was observed 
that molecular mass of alcohol is increased to 237% on acylation. If the molecular mass of 
polyhydric alcohol is 92, then the number of -OH groups present in polyhydric alcohol are 


For the synthesis of ammonia at 300 K : 


№(9) + ЭН) ——— 2NH,(g) 
Calculate the value of A G? in Kcal and give your answer in magnitude by using the following data: 
М; H2 NH3 
AH; (Kcal/mole) 0 0 -10 
A S? (Cal/K-mole) 40 30 45 


Calculate the change in pressure (in atm) when 2 mole of NO and 16 g О» in а 6.25 litre originally 
at 27°C react to produce the maximum quantity of МО: possible according to the equation. 


2NO(g) + Ox(g) — 2МОхо) (Take R -5 Itr. Atm/mol К) 


Electrons in a sample of H — atoms make transitions from state n = x, to some lower excited state. 
The emission spectrum from the sample is found to contain only the lines belonging to a particular 
series. If one of the photons had an energy of 0.6375 eV. Then find the value of x. 


3 
[Take 0.6375 eV = 4 х 0.85eV] 


If the atomic number of the inert gas is XY in which the total number of d-electrons is equal to the 
difference in the number of total p- and s- electrons. Find |X-Y]. 


For the reaction 3A(g) > 2B(g)  2C(g), starting with pure A, pressure after 9 min was 387.5 
mm of Hg and after a long time was 400mm of Hg. Calculate half life of A in min. 


Space for rough work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


— 4cos? ЕШ ЄВ = {0}, then which of the 
x 


1200 аб) Да ғаны) 


following statement(s) is/are true? 


(A) (2) ET (B) 1(2)--1(1)-0 


(с) t(2) 19-43 (D) ШЕ (2)-1 


2. Let ABC be a non obtuse triangle such that AB > АС 8 ZB=45°. Let O and | denote the 
circumcenter and incentre of AABCrespectively. Suppose that 4201-- AB — AC, then the 
possible values of sin ZBAC is/are 


(А) 1/2 (B) ша 
(C) NN? -2 (D) 1/2 
2 
3. 2+ ES 5 = 1іпіегѕесіѕ the coordinate axis at points A, B and С resp. If АРОН has midpoints А, 
B, & C then 


A) centroid of AABC & APQR coincide 
B) foot of normal to AABC from O is circumcentre of APQR 


) 
) 
C) area(APQR) = 2/а2р? + Бо? + c?a? 
D) incentres of AABC and APQR coincide 


( 
( 
( 
( 


Space for rough work 
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4. хху-а, yxz=b, х b=4,x. y=1&y.z =1 then 
- axb c ge 
(A) y= (B) х= — |у -аху 
^ y 
= LEA Эд 1 = 
(C) z=—ly+bxy| (D) х= ly +axy| 
| 1 
5: If the value of the definite integral [ "cx" (1—x)' dx is equal to y Where КЄМ, then k is 
0 
divisible by 
(A) 13 (B) 16 
(C) 9 (D) 52 
6. A function f :R — R satisfies the equation f(x + y) = f(x) + f(y)Vxy eR& is continuous through 


out the domain. If 1, +1, +1, +1, +1, = 450 where | = n | f(x)dx , then 
0 


(A) f(x) = 4x (B) (х) = 2х 
(С) Ғ(0)-4 (0) Г(0)-2 
7. A (a).B(b),C(c) are position vector of vertices of AABC such that 


a.b + a.c = aa- bc. Also lo—cl+ а-Ы = 28-02 . Inradius of triangle is 1 unit, then which of 


the following statement is/are correct? 

(A) sin? B + sin? C = 1 where B = [АВС & C = |ACB 
(B) Diameter of circumcircle of AABC is 5 units 
(C) Area of AABCis 6 sq. units 

(D) Area of AABC = 

semi perimeter of AABC 


Space for rough work 
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8. The curves y = ax? +4x(a = 0) & xy = 1touch each other at points P and О, where Р is in first 
quadrant. A triangle is formed by drawing a tangent to y = ax? + 4x at point Q and coordinate 
axes. Then which of the following is/are correct? 

(A) The value of a is – 4 
(B) The area of the triangle formed is 2 
(C) The value of a is – 2 
(D) The area of the triangle formed is 1 


А 
9. If the value of definite integral cot” соғ! 2 dx = 7° va -vo | 
1 1-х? 1 i с 

where а, b, c, € Nin their lowest form then 

(A) a - 1 (B)b-2 

(C)a=2 (D)b=1 
10. LetA= (4447 -50a =| then 

(А) a + 4-2 (B)a+b=1 

(C)b+c=0 (D) a« d - 1 

SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


tani tan2 tan1024 A= 
1. + +... + ——— — = tan) - tanp, then eee ! GIF . 
COS2 cos4 cos 2048 s 771 1 
2. A triangle ABC has positive integer sides, ZA = 2/B and ZC > 90°, then the minimum length of 


the perimeter of ABC is 70 + K then K is equal to 


Space for rough work 
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3. 


The value of 5) удо)", is (к). Then kis 


sin БР 


m^ 
dx is — (where n € N), then the value of Lis 
х +1 27 


If the value of Гаж 
Уп 


The sum of the following п term series for 0 = 30° 

cos? 0 + соѕ? 0cos(20) + cos? 0(со530)--.....-- cos" Өсо5(п0) is in--t [sinet 1 , then k is 

A tourist takes a trip through a city in stages each stage consist of three segments of length 100 
meters separated by right turns of 60°. Between the last segment of one stage and first segment 


of the next stage, the tourist makes a left turn of 60°. The distance the tourist will be from his 
initial position after 2017 stages is 100 k. Then k is 


Let A,(neN) be a matrix of order (2n—1)x(2n—1) such that а,-094-1 8 


aj = n? +i+1—2n Vi = j, where аҙ denotes the element of i" row & j" column of An. Let T, = 
102 
У, 
(-1) x (sum of all the element of An). Then the value of “20900 А where|.| represents the G.I.F, 
is 


The minimum area bounded by the function y = f(x) and y = kx +9, (k—R), where f satisfies 
the relation f (x + y) = 2t (x) - xt (y) - y f(x) yxy eR & f'(0) 20 is9 A, value of Ais 
Let f(x) be a differentiable function such that f'(x) is symmetrical about the line 2x = 5 апа f(1) = 
3 
2, f(4) = 6 then J дах is equal to 
2 


If the radius of circumcircle of the ATPQ where PQ is the chord of contact corresponding to point 
T with respect to circle х? + y? — 2x + 4y —11— 0 is b units. Then the minimum distance of T from 


director circle of the given circle is 12 — 44x , then k is equal to 


Space for rough work 
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Physics PART - | 
SECTION – A 


1. A,C 
Refer to figure. potential at O is 


2 
Refer to fig. again (AE)? = а? + B 
45 “ба 
2 


2 
T va gang nes 2 ‚ Similarly DE = 224 and BE = 5,CE =Ê. Potential at E is 


zd 220. 42812 
Е Ang AE ВЕ DE CE 
Work done in carrying a charge - e from O to E is 
--е(0-0)-0 
Potential at F is 


TIN OCC EN а 
F 4ng AF BF DF CF 
Now, AF = ВЕ = 4/5 a/2and CF = DF = а/2 
Putting these values, we get 
q 1 
V: =—_| —=-1 
д 538: | 
Work done is carrying a charge — e from O to F is 
W = -e(Ve - Vo) = -eVe 


Hence the correct choice is (a) and (c). 


2. A, C, D 
In the steady state, no current flows through the branch ABC containing the capacitors. Thus all 
the current flows through ADC. So choice (a) is correct. Current through В; = current through Re 
= | = 12/24 = 0.5 A. Now p.d. across A and C = 12 V. Therefore Q = МС, = УС. Thus 
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= = 25-2. Also V, + V5 212. Therefore, V, = 8 V and V2 = 4V. Thus 
2 1 
Q=C,V, = 10uF x 8V = 80uC = charge on C». Thus the correct choices аге (а), (c) and (d) 


3. B, D 
Consider a small element of length dx of the rod at a distance x from wire PQ as shown in figure. 
The magnetic field use to wire PQ at the element is 


Q 
dF = Bl, dx = Hole 
2тх 
Total force experienced by the rod is 
F = [ағ 
_ шо» 2 
2п, x 
х-а 


Now, the magnetic field В is not uniform; it decreases as we go from and A to end В of the rod. 
Hence the rod will also experience a torque. Thus the correct choices are (b) and (а). 


4. A,C 
PEDE д 6 - vð, 
V = ме, +гое,, t=—, r = —е 
[0] [0] 
5. A, C, D 


Using Gauss theorem. 


6. А, В 


(a,b)as Е х РАТ ЕМ 25 


n? 


7. [e 
UN; ——> ёз + 2 ;He* + on! + 2y 


8. A 
From black body radiation concept. 


9. D 
The resistances of bulbs B;, B» and Вз respectively are 
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2 2 
А, = v^ (250) _ 6250 
W, 100 
2 
В, = 250) = 10420 = А, 
60 
Voltage across Вз is V3 = 250 V 
Voltage across B, is V, = Ви 26 
(А; + R2) 
_ 250x625 _ 9, 7, 
(625 + 1042) 
Voltage across В: is V, = 250 – 93.7 = 156.3V 
2 2 
М, - Ví. (93.7) -414W 
R, 625 
2 
Power output W, = TELER 23W 
1042 
2 
з = UNE 60W 
1042 


Hence УУ, < W, < Ws, which is choice (D) 


10 A, B, D 
Е, N 
ЮУ 
Е 
а, = gsin0 


F = Nsin0, N 2 тасо50 


== Smgsin20 


SECTION - C 
1. 6 
AM, = A.V, 
2 
V = fo Uy 
y 
By Вегпош 5 theorem 
p dius p 1 
=+- V? +gh, = >+ и + gh 
p 2 y g 1 p 2 0 9 2 
20у -1/4 T т 
г, -n|i-4 т: =1, [1+ 2y] 
0 

>n+ta=6 
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Ta =0 

m;g/, sin45? = m,g/, sin45° 
m, = Plis m; = Pol 

From (1), 

pie = pols 


3 
In steady state heat flow will be same across each sheet. 
Now J=o(Ty – T/)A 


Ј= о(т* —Т;)А 
4-о( – Т )А 
Now 3J = о(Т Т4) = 0, 


ГЭР 

4 

5 

Speed of ions 

v =E =5000 ms“ 
B, 

m, туу 
9,,-22(5-£&]-2 ав 2 
лылы с> pgjamu 

B 
4 

зэ, МЭ сөн 
8х10 


d= 15107 = 2.5mm 


4 
For plane surface. 
n, n, n, —n, 
+ кӛзі 
—mR у R, 
n, = 1,1, = 1.5 1 А, = оо = v = —1.5mR 
For curve surface 
n, 2 n, п, = П, 
-(1.5mR +R) оо R 
n, = 1,1; = 1.5 


мер ee 
3 
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Tu 


m28 mig 
z 
——> |—_ 
2 
2 
Т, 


Т, 


2:4. 


- 
Е 


FII] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


AITS-FT-V-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


6 8 
dR x y У! dx 
wy x-«r L+r 
L Ler yi 
R- [59 p(L+r), L+r y 
wy Wy, r Y 6 
<> 
Now r= Уз L В PL in ds 236045 г <- r 
У, – Y» м (у; Yo) Yo 
7. 1 
_ AX А,х, 
cm A,—A, 
A, =5x6x9 = 270m? 
1 2 
Rom, SOUND = em 
X, =0,X, --2 
хосыг dom 
27-9 
8 4 
psy oue 
dt 
4N 
9 2 
Vag = X 
R, + a =X 
А, +x 
Vas = 2Veg 
Vac = Мо 
EN. 
"В, +x 
Now 2R, = х 
= АЛАР Re 2 
А, +28, В, 
10. 2 
6 
E, =—=2N/C 
4e 
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Chemistry PART -II 


SECTION - A 


1. A, C, D 
AH is a state function so it is independent of path. 


2. B,D 
The yield of product will depend on stability of the carbocation. Carbocation corresponding to (y) 
is more stable than (z) as well as (x). 


8. B,C 
KNO, ——KNO, +0, 


NaNO, —— NaNO, + O, 
Cu(NO, ), —— СиО + NO, 


Pb(NO,), ——>PbO + NO; 
4. A,C 

Fact. 
5. A,B, C, D 


A) bond cleavage takes place as a result of reductive ozonolysis. 
(B) epoxidation 

(C) syn addition 

(D) oxidative cleavages in basic medium 


6. A, D 
Fact. 
га B,C 
Highly electropositive metal are extracted by electrolytic reduction. 
8. B, D 
Fact. 
9. A,C 


Rotation is restricted about « — bond. 
10. A,B, C, D 
Fact. 
SECTION - C 


i 39 
lj, XeF,.C,F, 
SO,,NOCLCIF, 
F,CO, 


2. 6 
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б О 
——C—OEt — — —» 2 moles, || H > 1 mole 
OH » | mole, SH » | mole, 


Epoxide - 1 mole so total 6 moles. 
3. 4 
EN N 
а ‚М2 ^а Е&2 
СІ 


4. 8 
|Pt(gly), СІ, |and|Co(en), СІ, | have 6 & 2 optically active isomers respectively. 


5. 3 


| 
ROH + CH4COCI » R—O—C—CH3 


In the above reaction molecule wt. of product is increased by 42 units. 

So if n, - OH groups were present in the compound then increase in molecule wt. will be 42 n 
increase in mass of compound = 218 —92 = 126 

42n—126—n-3 


6. 8 
АНД = 2x AH; (NH) - 3x AH; (H;) - AH? (H;) = —20Kcal 
AS? = 2x AS? (NH,) - 3x AS? (H,)— AS? (N,) 
= 2x 45 — 3 x 30 — 40 = —40 cal = —0.04 Kcal 
AG? = AH? - TAS? = —8 K cal 


7. 2 
2NO 4- O, —— 2NO, 
2 0.5 0 
2-1 0 1 
n = 2.5, п, = 2 
Ап = 0.5 
AP — AnRT _ 0.5 x 0.0821 x 300 _9 
V 6.25 
8 8 
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3 
5-е =8 
P—e=18 
Pe —Se =10 
de = 10 
Аї Мо = 36 
6-3 = 3 
3 
3A(g) > 2B(g)+2C(g) 
t=0 3P 0 0 
1-9 ЗР-ЗР; 2Р, 2Р, 
t=% 0 2Р 2Р 
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Total pressure after long time = АР = 400 = Р = 100 
Pressure after 9 minutes = ЗР + P; = 387.5 = Р; = 87.5 
Pressure of A becomes one-eighth in 9 minutes. That means 3t; = 9 > 2-3 
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Mathematics PART - Ill 
SECTION - A 
1. A,B,C 
Replace x by 2, we get 
2(2)-212)-2()-4 "T (i 


-ңа Д-ға) 


Replace x by 1, #(1) 2 —1 ....(ii) 
— deb +5f(2)+2=2 Tu (iii) 
Solving (i) & (iii) НЕ? 
2. А, С 
1 В 
inB = — A esa 1 
sin JE |2) (v2 | 
2(sinA A 
&sinC = sin(135° д) 287 2-2 
c+ta-—b B 
tan — 
2 2 
= R(V2 —1)(sinA + sin C — sinB) 
OI = В? - 2Rr 
ОР —R'(1—2sinA —2sinC + 2sinB(V2 —1)) .......... (i) 


&/201 = AB — AC 

OF = (C — 2(sinA + sin C — sinB))(V2 —1).......... (ii) 

From(i) & (ii), we obtain 

2(sinC – sinB} = (1— 2(sinA + sinC - sinB)( V2 — 1) 

= 1 2(sinC — sinB} = (sin A + sinc — sinB)(V2 — 1) 

=> 1-2sin^ C + 2/2sinC -1— 2 2 (sinA + sinC)( V2 -1)- (2- v2) 

= —(sinA + cos A) + 2(sinA + cos A) = (2/2 —2)sinA + (2 — v2) (sin A + cos A) 
«-(2-42) 

= —1—2sinAcosA = (V2 —2)sinA — /2cosB - 2(2 — v2) 

= (V2sinA —1)(J2cosA — V2 +1) = 


MU EE +s sina = 3492-2 
42 АД 2 
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3. A, B, C 
АС|РН % 2AC=PR 
So, ABPC is a parallelogram comparing the coordinates of Q 
midpoints of diagonal, we get 
P(—a,b,c)Q(a,—b,c) & R(a,b,—c) . C A 
Also AD & AP are medians of AABC and APQR 
respectively. 
So, centroids are coinciding. The perpendicular bisector of Р R 
PR is also perpendicular to AC. 
.. the circumcenter of АРОН is orthocentre of AABC 
area(APQR) = 4area(AABC) 


-4(ОАВ) + (овс)? + (OAC) 
Where OAB is the area of projection of AABC on the plane 
ХО? etc. 


- axb 
>y= 
^ 
> (xxy)xy - axy 
> (ху).у—(у.у)х =аху 


=у-|у|х=аху (- xy - 1) 


= х= fy-axy| 
y 
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Similarly by applying integration by part 6 times we get 


27 C. 7.6.5.4.3.2.1 fee 
201.202.203......207 > 
_ 207! 7! 1 
© 71200! 201!202.203 "7 207....208 
22 2111 
| 208 k 
6. A,C 
f (x) = Кх 


1 n + 2 ах 
0 0 


әз кек + af kxdx + sf kxdx 
0 0 0 


= Sif +2 +3° +49 +59] 
| k[5x6] 
22/3 
_ 225K 
TES 

225K 


given = 450 


->К--4 


7. А,В,С 
a(b-a)-c(b-a)- 0 C 
AC. AB=0 
Also a +c = 2b — (i) &b* +c? =a’ b 
b? =(a—c)(a+c) = 2b(a-c) 
—b-2(a-c)- (ii) 
From(i) & (ii) we get 


abc 
5 4 8 
2 
(hades Se 
6X 


а= 5,0 = 4,с = 3 


8. А, В 
At the point of contact of two functions their value are equal and their derivatives are equal. 
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ах? + 4x = — & Зах? +4= – — 
>x = A 
2 
—a--4 
1 -1 
Ыр р |& 9122.-402 
285 2 
Area of triangle formed by any tangent to rectangular hyperbola ху = с? with coordinate axis 
equal to 2с? 
<. Area= 2 


Р 
21- "ап! v1—x?dx 
= 


Integrating by parts 
| —^ 


2 


| -Х 


| 
х 
dx 
А е) 
E ш put x = sin, dx = cos0 00 
0 (2-х2)11-х” 
xP sin^o 
24 2-віп”0 
= саг 
24 2-віп”0 


жап” 1 a 


EE | sec? 000 
2tan?0-- 2 їап2 0 


0 
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A, B, C 

0 a 
0 0 
0 a 
0 0 


0 0 
0 
->АЗ-0 
(А +1) = A? +3A? +3A +I 
(A +I)? = 50А +1 


` 


0 а 
0 0 


2 


10 
(АН)? -50a =] | 

01 

SECTION -C 
2 
tan0(1-- tan? 0 

tano _ tane E oer 
cos 20 1—tan?6 
г. (tan2 — tan) + (tan4 — tan2) +............... + tan(2048 — tan1024) 
= tan 2048 — tan1 
7 
біп А = sin2B = sin A = 2sinBcosB 


Also, sinC = sin3B = 3 sinB — 4 sin?B 

г.а = 2bcosB,c = b(3 — 4sin^ B) = b(4cos*B — 1) 
hence а? =b(b+c) 

A triangle of smallest perimeter means gcd(a,b,c) = 1. 


In fact gcd (b,c) = 1 since any common factor of b, c would be a factor of a as well. 


“А perfect square a? is being expressed as the product of two relatively prime integers b and c, 
it must be the case that both b & b + c are perfect squares. Thus for some integer m & n with 
gcd(m, п) = 1 we have 
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b=m? &b+c = п2,а = тп 
2cosB - 1 =2 
m b 


г: 2С>90%--О<В<307 
843 < 2cosB= <2 
m 


The smallest value of (m, n) that satisfies the above mentioned conditions are 4 and 7. 


3 6 
7 (7 14 
С, lr [14 
к 14—k 
| па К XE fe] 
7 14 ГА 
> оза Hye Dk 
k=0 r=k k=0 
7 k 
-25o fi] = 6” >7° 
k=0 
4 4 
sin! Vx 
|= ах... 
[б жюк () 
A sin 41—x 
a (1—х) —(1—х)+1 
1 МЛ 
cos !Jx 
= 9 на (ii) 


2 
2 
т 
2|-- 

3-/3 

2 

| т 
4108 

n — 108 

5 2 


z = соѕ0 (соѕ0 + isin9) 


n n+1 
2-2 
z“ = 
1 1-z 


k 


cos“ 0(cosk0 -- isink0) 
кг 
Е соѕ0(соѕ0 - isin0) — сов" ө(соѕ (n +1)0+isin(n+ 1)0) 
sin? 0 — icos0sinO 
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Р icos(cos0 -- isin0) — cos" ө (соѕ(п +1)0 +-іѕіп (п +1)9) 


sin0(cos0 +isin6) 


ЕК КҮТ соѕ"*'0(соѕп + isinné) 
Е sin 
sinnücos" ð . cos"*' 0cosn0 
= .—.ileot0 – ———— —— 
5119 5110 
У (cos 0) совке = в8їпп0со87770 
к біп 0 
For 0- 30° 
n+1 
ШІСІ 
—2sin—|—- 
612 


6. 2 
In one stage the tourist traverses the complex number 


ze E 
х = 100 +100z + 100z = 100 — 1004/3i 
т му IN 
where z = cos— + isin— 

3 3 


In 2017 stages, the tourist traverses the complex number 
W =X XZ + х2? +... H xz? 


4 — 72017 
=X = 
E 


= XZ 
|w] = |xz| = 200 
f. 2 
a, = Ovi = | 


a, =(n—1) +ivi=j 


.. sum of all the elements of A, 
2n-1 


= шыр 
= (2n—1)(n—1) + (2п—1)п 
= 2n? - Зп? + Зп +1 


п=1 п=1 


п=1 


= 2 
520200 
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8 
F(x) = tim ++] 
_ ү 2001) + half (x) - 2t (x) — xt (0) + о, (x) 
Ast (0) <0 h 
vm lf) -t (0) 
шин ho | f(x) 
F(x) = (д) 
тш fo = 2ff(x) =x +C 
о) = 


when a = 0, area is minimum 
Required min area = 2 | 2./уау 
= 72 sq. unit 
4 
5 5 
f'—-x|2f'—-x 
É | Б. | 


Replacing x by 3-х 


Р(х) = f'(5—x) > F(x) =-F(5—x)+C 


-С-Қх)-Ң5-х) 
->С-8 


TS =OT-SO=12- 4V2 
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Time Allotted: 3 Hours 


FULL TEST - IV 


Maximum Marks: 432 

= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each part has only one section: Section-A. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 to 03 and 10 to 12) contains 6 multiple choice questions which have only one 
correct answer. Each question carries «8 marks for correct answer and — 2 mark for wrong 
answer. 


Section-A (04 to 09 and 13 to 30) contains 24 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and — 1 mark for wrong 
answer. 


Name of the Candidate ГҮЛ 
11111Ї1ЇЇЇ ЇЇ ЇЇ 


Г 1 Га ЕЕЕ E EE 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J К^! тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na = 6.023 х 107° 

Planck's constant h - 6.625 x 107516 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION-A 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct. 


1. 


The curvilinear motion of a particle is defined by у, -50-161 and y = 100 — 4t , where v, is in 


meters per second, y is in meters, and t is in seconds. It is also known that х=0 when t = 0. 
Determine its velocity and acceleration when the position y = 0 is reached. 


(A) -30i - 40] , -161-16) (B) -401-30|, -81-16| 
(С) -301-40|, -16i - 8j (D) -40i -30j, -16i - 8j 


A projectile is ejected into an experimental fluid at time t = 0. The initial speed is ус and the angle 
to the horizontal is 0. The drag on the projectile results in an acceleration term ap = -kv, where k 
is a constant and v is the velocity of the projectile. What is the terminal velocity? Include the 
effects of gravitational acceleration. 


(А) v, cos0 (B) Е 
(С) E (D) Zero 


At a certain instant, cylinder A has a downward velocity of 0.8 m/s апа "s 
an upward acceleration of 2 m/s*. Determine the corresponding 
velocity and acceleration of cylinder B. 

(A) ув = 1.2 m/s down, ав = 3 m/s? up 

(В) vs = 1.2 m/s up, ав = 3 m/s? down 

(C) va = 2.4 m/s up, ag = 6 m/s? down 

(D) ув = 0.6 m/s down, ag = 1.5 m/s? up 


TE 


Space for rough work 
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4. 


The mean value of the kinetic energy and the root-mean-square velocity of helium molecules 
under normal conditions is close to 
(Given: the pressure and temperature of helium under normal conditions are 


ро =1.013x10°Pa and Т, = 273K respectively. From tables, we find the molar mass of helium, 
M - 4x10? kg/mol, the Boltzmann constant k =1.38x10 J/K, the Avogadro constant 


М, -6.02х10% mol", and the density of helium under normal conditions, p, = 0.18 kg / m°.) 


(A) 5.65 x 10?! J, 1300 m/s (В) 9.34 x 10?! J,1950 m/s 
(C) 5.65 x 10 ?' J, 1950 m/s (D) 9.34 x 10 ?' J, 1300 m/s 


A telegram is sent from Delhi to Allahabad (The distance 
between the cities of 650 km) via a steel telegraph line carrying a 
current of 1.7 mA at a voltage of 150 V. The cross-sectional area 
of the wire is 5.0 mm*. The voltage drop across the load 
resistances is (resistivity of steel is 1.2 x 107 От) 


(A) 53V (B) 97V 
(C) 150 V (D) OV 
C 

Impedance of given circuit is (Given: В = 1 О, C = 52 лоз к 1 

т 

1 eo %--- 
Farad, L = —— Henry, frequency of A.C. source = 100 Hz 
a y, frequency u ) (000 7 

(A) 10 (B) 20 R L 
(c) V2.2 (D) 2/2 о 


The sun forms an angle of 60? with the horizon. Determine the 
length of the umbra at the bottom of an opaque vessel 
illuminated by sun light. The height of the vessel is 25 cm. 
What will the change in the length of the umbra be when water 
is poured into the vessel to a height of 20 cm shown in figure. 
Given: H = 25 cm is the height of the vessel, Ф = 60° is the 
altitude of the Sun above the horizon, h = 20 cm is the height of 
the water column. From tables, we take the refractive index for 
water, п = 1.33. The change A/ of the length of the umbra іп 
the vessel with water is 

(A) 11 cm (B) 3.4 cm 
(C) 14.4 cm (D) 25.4 cm 


Space for rough work 


—  —— — — — ——————X————Q—Q——ÀP Qnm 
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Two coherent light sources emit light of wavelength 550 nm which S d S 
produces an interference pattern on a screen (figure). 1 
The sources аге 2.2 mm apart and 2.2 т from the screen. 

(A) Path difference at point О on screen is 2.2 ит 

There is a bright fringe at O 

Path difference at point O on screen is 1.1 mm 

There is a dark fringe at O l 


D 


Senor хо 


(B 
(С 
(б 

screen 
О 


A 1 kg object oscillates at the end of a vertical spring that has a spring constant of 100 N/m. Тһе 
effect of air resistance is represented by the damping coefficient 10 N-s/m. The angular 
frequency of the damped oscillation is 

(А) 105! (B) 567 


(C) 548 s^ (D) 542 87 


A steel wire of length 30.0 m and a copper wire of length 20.0 m, both with 1.00 mm diameters, 
are connected end to end and stretched to a tension of 150 N. During what time interval will a 
transverse wave travel the entire length of the two wires? 

(A) 0.137 sec (B) 0.192 sec 

(C) 0.285 sec (D) 0.329 sec 


Light of wavelength 587.5 nm illuminates a slit of width 0.75 mm. At what distance from the slit 
should a screen be placed if the first minimum in the diffraction pattern is to be 0.85 mm from the 
central maximum? 

(A) 2m (B) 10m 

(C) 1.1 m (D) 2.2m 


What is the energy of a photon that, when absorbed by a hydrogen atom, could cause an 
electronic transition from the n = 2 state to the n = 5 state? 

(A) 2.86 eV (B) 0.472 eV 

(C) 1.92 eV (D) 10.2 eV 


Space for rough work 
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13. 


The rectangle shown in figure has sides parallel to the x and 
y axes. The position vectors of two corners are A =10.0m 


at 53° and В-12.0т at 30.0°. Find the perimeter of the 


rectangle. 
(A) 6.2m (B) 24.8m 
(C) 12.4m (D) 18.6 т 


A solid piece of lead has a mass of 23.94 g and a volume of 2.10 cm?. From these data, calculate 
the density of lead in SI units (kilograms per cubic meter). 

(A) 1.14 x 10* kg/m? (B) 2.28 x 10° kg/m? 

(C) 2.14 x 10? kg/m? (D) 1.28 x 10? kg/m? 


A fixed mass of gas is trapped in a syringe. The volume of the syringe is slowly reduced, 
compressing the gas without changing the temperature. The pressure exerted on walls of 
syringe charges because 

(A) The particles have more kinetic energy 

(B) The particles collide with each other more often 

(C) The particles hit the walls of the syringe with more force 

(D) The particles hit the walls of the syringe more often 


Light and sound can both be thought of as a wave. Which of the following statements is not true? 
(A) They can both transfer energy (B) They can both be polarised 
(C) They can both be refracted (D) They can both be diffracted 


An aircraft of mass 4000 kg produces a thrust of 10 Kn. The aircraft needs to travel at 35 m/s to 
take off from a standing start, the time to become airborne is approximately. 

(А) 2.55 (В) 3.56 

(C)9s (D) 14s 


Space for rough work 
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The initial activity of a radioactive isotope is 120 Bq and the half-life is 20 minutes. For a sample 
of the same isotope with twice the mass, the values would be: 


Initial Activity/Bq Half life/minutes 
(A) 120 20 
(B) 240 20 
(C) 60 20 
(D) 120 40 


The average wavelength of light emitted from an incandescent torch bulb with a metal filament is 
120 nm. Calculate the number of photons emitted by a 20 W torch bulb in one hour. 

(А) 2.1 x 107 (B) 2.1 x 10? 

(C) 12 x 1020 (D) 12х 10" 


Consider the circuit shown below. |, is a constant current 
source, meaning that no matter what device is connected 
between points A and B, the current provided by the 
constant current source is the same. 

Connect an ideal voltmeter between A and B. Determine 
the voltage reading in terms of any or all of R and |. 


(A) 2iR (B) 0 
(C) iR 0) 5 


Space for rough work 
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21. 


22. 


23. 


A particle moves along the x-axis. It collides elastically head-on with an identical particle initially 
at rest. Which of the following graphs could illustrate the momentum of each particle as a function 


of time? 
(B) p 
(D) p 
T 


(A) p 

The voltage — current graph for a filament light bulb is shown 
below. 

The graph has this shape because: 

(A) Resistance of the filament increases as the current increases 
(B) Resistance of the filament decreases as the current increase 
(C) The filament has a higher resistance than the connecting wires 
(D) The filament has a lower resistance than the connecting wires 


ұқ 


А steel ball bearing is dropped onto a concrete floor апа rebounds to 80% of its initial height. The 
percentage of the kinetic energy lost in the collision is 

(A) 80% (B) 64% 

(C) 36% (D) 20% 


Space for rough work 
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An air molecule of mass 5.0 x 1072 kg and moving with a speed of 500 ms” has kinetic energy of 
about (e = 1.6 х107'9С) 

(A) 1 eV (B) 0.4 eV 

(C) 40 meV (D) 4 теу 


The Moon takes 2 minutes to sink below the horizon at the equator when observed at night 
(about the same time as the Sun takes to set). If the radius of the Earth is 6400 km and the 
radius of the Moon is 1700 km, what is the angular size of the Earth when observed from the 
Moon? 

(A) 3.8° (B) 3.5? 

(C) 1.9? (D) 0.3? 


A bubble is made from a soap film of uniform thickness enclosing a spherical volume of air. If the 
diameter of the bubble is trebled, the thickness of the soap film, t, will become 

(A) /27 (B) /9 

(C) t/4 (D) t/3 


The radius of the Sun is 6.9 x 10? km and that of the Earth is 6400 km. Approximately how many 
rigid earth spheres could be fitted into the interior of the sun? 

(A) 100 (B) 1200 

(C) 10000 (D) 10° 


Space for rough work 
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28. 


29. 


30. 


An incompressible liquid flows through a pipe which has a section with a narrower bore. What is 
the speed of the liquid and the volume rate of flow in the narrow section compared to the wider 


section of the pipe? 
ee 
— 


— 
> AAA 
Speed of flow/ms” Volume rate of flow /m?s ' 
(A) Slower Same 
(B) Faster Less 
(C) Faster Same 
(D) Slower More 


In the circuit shown below, the power 
converted in Ra is 1 W. The value of Ra 
is R, that of Rg is 2R and Rc, How much 
power is supplied by the cell? 

(A) 3W 


The neutral point between the Earth and the Moon is the point where the gravitational pull of the 
Moon is equal to the gravitational pull of the Earth. If the energy a 1000 kg spacecraft needs in 
order to reach the neutral point from the Earth is 6.0 x 1017.) and to reach the neutral point from 
the Moon is 0.25 x 1075), what is the minimum energy needed to send a 1 kg rock from the Moon 
to the Earth? 

(A) 0.25 х 10’ J (B) 5.75 х 10" J 

(C) 6.0 x 107 J (D) 6.25 x 107 J 
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Chemistry PART -II 


SECTION- А 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct. 


1. 


A mixture contains NaCl and unknown chloride MCI. (a) 1g of this is dissolved in water, excess of 
acidified AgNO; solution is added to it, so that 2.567 g of white ppt. is obtained (b) 1 g of original 
mixture is heated to 300°C. Some vapours come out which are absorbed in AgNO; (acidified) 
solution. 1.341 g of white precipitate is obtained. Find molecular weight of unknown chloride. 

(A) 53.50 (B) 45.5 

(C) 58.5 (D) none of these 


At 20°C, two balloons of equal volume and porosity are filled to a pressure of 2 atm, one with 14 
kg № and other with 1 kg of Hə. The № balloon leaks to a pressure of "> atm in 1 hr. How long 
will take for H2 balloon to reach a pressure of ^ atm? 

(A) 4 min (B) 12 min 

(C) 16 min (D) 20 min 


When photons of energy 4.25 eV strike the surface of a metal A, the ejected photoelectrons have 
maximum kinetic energy, Ta (expressed іп eV) and de Broglie wavelength Ад. The maximum 
kinetic energy of photoelectrons liberated from another metal B by photons of energy 4.70 eV is 
Тв = Ta — 1.50 eV. If the de Broglie wavelength of these photoelectrons is Ав = 244, then which is 
not correct 

(A) The work function of A is 2.25 eV (B) the work function of B is 1.20 eV 

(C) T4 = 2.00 eV (D) Tg = 0.5 eV 
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4. A radioactive isotope decays as Ау == у Box C. The half-lives of A and B are 10 month 
and 6 month respectively. Assuming that initially only A was present, will it be possible to achieve 
radioactive equilibrium for B. If so what would be the ratio of A and B at equilibrium? What would 
happen if the half-lives A and B were 6 month and 10 month respectively? 


(A) 1.66, no equilibrium (В) 1.77, t >t 
<A -B 
2 2 
(С) 2.77, A, >A, (D) 2.88 A, =A, 
5. An electric current is passed through two electrolytic cells connected in series, опе containing 


AgNO; (aq) and other H2SO, (aq). What volume of Op measured at 25°C and 750 mm Hg would 
be liberated from H2SO,, if 

(a) 1 mole of Ад“ are deposited from AgNO; solution 

b) 8 x 10” ions of Ag* are deposited from AgNO; solution 


( 
(A) 6.2, 0.823 (B) 3.27, 0.78 
(C) 3.1, 5.26 (D) 1.12, 3.17 
6. 1 g of Mg atoms in the vapour phase absorbs 50.0 kJ of energy. Find the composition of Mg* and 
Mg” formed as a result of absorption of energy. IE; and IE; for Mg are 740 and 1450 kJ тог”! 
respectively. 
(A) 68.2895, & 31.7296 (B) 31.7296 & 68.2896 
(C) 7096 & 3096 (D) 20% & 80% 
7. The following compounds have been arranged in order of their increasing thermal stabilities. 
Identify the correct order: 
KCO; (1) MgCO; (Il) CaCO, (III) ВесО-(ІМ) 
(A) 1-1 « III « IV (B) IV « II « III « I 
(С) IV « II « I « III (D) II « IV « III « I 
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The freezing point of a solution containing 0.2 g of acetic acid in 20.0 g benzene is lowered by 
0.45°C. Calculate the degree of association of acetic acid in benzene. Assume acetic acid 
dimerizes in benzene. K; for benzene 5.12 K mol” kg. 

(A) 46.6% (B) 94.6% 

(C) 86.6% (D) 37.6% 


For the system А (9) + B2 (0) <> 2АВ(9), AH = – 80 KJ/mole 

If the activation energy for the forward step is 100 kcal/mole. What is the ratio of temperature at 
which the forward and backward reaction shows the same % change of rate constant per degree 
rise of temperature ? (1 cal = 4.2 J) 


(А) 40.72 (В) -/0.84 
(с) 40.42 (D) “Л 


At 273 К and one atm, ‘a’ litre of МО, decomposes to МО, ав: N,O,(g) = 2NO,(g). То 


what extent has the decomposition proceeded when the original volume is 25% less than that of 
existing volume? 

(A) 25% (B) 30% 

(C) 60% (D) 33% 


N;O, dissociates ав: N,O, = 2NO,. At 55°C and one atmosphere, N20, was decomposed to 


50.3%. At what P and temperature, the equilibrium mixture has the ratio of №04: NO» as 
1:8? 

(A) 2.18 (B) 0.19 

(C) 3.7 (D) 1.18 


An equilibrium mixture at 300 К contains N20, and МО, at 0.28 and 1.1 atmosphere respectively. 
If the volume of container is doubled, calculate the new equilibrium pressure of two gases. 

(A) 4.32 (B) 4.68 

(C) 2.4 (D) 1.98 
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13. 


Calculate the amount of NH3 and NH4CI required to prepare a buffer solution of pH 9.0 when total 
concentration of buffering reagents is 0.6 mol L™'. 

pK, for NH, =4.7, log2 = 0.30 

(A) 0.2M&0.4M (В) 0.4M & 0.4 M 

(C) 0.2& 0.2M (D 2M &4M 


For a reaction, 
M,0(s) —52H (5) 0. (a) 


AH=30 kJ mol апа AS=0.07 kJ КТ! mol at 1 atm. Calculate upto which temperature, the 
reaction would not be spontaneous. 


(A) 528K (B) 428 K 
(C) 480 K (D) 820 K 

Dipole moment will be zero in complexes 

г:[м(см), П: cis—Pt|(NH,),Cl,| Ш: trans-| Pt(NH,), Cl, | 
(A) I and II (В) | and III 

(C) II and III (D) 1, Il and III 


Primary alkyl halide C4HsBr (A) reacted with alcoholic KOH to give compound (B). Compound (B) 
is reacted with HBr to give (C) which is an isomer of (A). When (A) is reacted with sodium metal it 
gives compound (D), CaH;s which is different from the compound formed when n-butyl bromide is 
reacted with sodium. Give the structural formula of (A). 

(A) n-butyl bromide (B) isobutyl bromide 

(C) 1-bromo 2-methyl propane (D) butane 


Space for rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


15 
AITS-FT-IV-PCM-JEE(Main)/17 


17. Consider the following reaction, 
О сн; 
% 
КМпО/ОН Cu/A " 
A formed is 
(A) He CH3 (B) EN 
b OH Б; Lon 
X 
OH SS 
(C) "PS CHOH (D) HO CHO 
OH 
О 
HgSO,/H,SO 
18. C=CH Ми хааг аа Б A, Ais 
о 
/ 
А = 
(A) ( CHa даг” 
[e 


О 
даг” Ха? 
СН,СНО 
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19. Identify E in the following: 


CH3 
Alkaline KMnO ШАН, i 
aline KMnO, A " B conc. НСІ C G) EEN D BaO, A E 
1 ZnCL, A (ii) HO 
CH3 


О 
СН,СООН | 
CH2COOH—C—O — 
(C) (D) 5 
СН,СООН ай 
CH,——COO 
20. Amongst the following, total number of essential amino acids are: 
valine, glycine, phenylalanine, lysine, leucine, isoleucine, methionine, alanine, threonine. 
(A) 3 (B) 7 
(C) 5 (D) 9 
21. Which sequence of reactions will accompanish this transformation? 
NH3 
Br Br 
| 
> 
сн; CHS 
(A) МаМОг/НСІ/0%С, HPO; and Вг (В) Bra, LiAIH4 апа НО” 
(С) NaNO-/HCI/0°C, CuBr (D) Bra, МамО-/НСІ/0%С, НзРО» 
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The amines shown are isomers. Choose the one with the lowest boiling point. 


| 
М 
(А) (В) Г.Эгэно, 
СНз 
qne МН, 
№ 


An ester (А) оп acidic hydrolysis gives (В) апа (С). (В) gives violet colour апа (С) gives blood red 
colour with neutral FeCls solution. (A), (B) and (С) аге 


A B 
A= Е В ВЕ 
(А) 


C 
(9 
| 
А ВЕБЕ В ВЕ C -СН,СООН 
(В) 
i 
(C) A= Бала, B (5 C = СНСООН 
(D) 0 9 
А- C Si B = CH4OH ВЕ 
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24. 


25. 


26. 


27. 


An organic compound with the molecular formula CsH49O forms 2, 4-DNP derivative, reduces 
Tollen's reagent and undergoes Cannizzaro reaction. On vigorous oxidation, it give 1, 
2-benzenedicarboxylic acid. Identify the compound. 

(A) 2 ethyl benzaldehyde (B) 3-ethyl benzoic acid 

(C) 2 methyl benzaldehyde (б) 3-ethyl benzaldehyde 


From the following compounds, how many compounds are soluble in water? 
С,Н.ОН (NO,), С,Н.СОС,Н., C,H,Cl, С.Н.СНО, СНОН. 


(A) 2 (B) 3 
(C) 1 (D) 4 


An organic compound (X) has molecular formula C7H6O2 and it does not effervesces with 
NaHCO. A on treatment with excess of HBr (aq) gives Ү(СьН,О,) and СНВг2. Y forms a violet 
coloured solution with FeCl . If X is treated with Br2/Fe, How many different monobromination 
product would result? 

(A) 4 (B) 3 

(C) 2 (D) 4 


An organic compound B is formed by the reaction of ethyl magnesium iodide (CH3CH2Mgl) with a 
substance A, followed by treatment with dilute aqueous acid. Compound B does not react with 
PCC or PDC in dichloromethane. Which of the following is a possible candidate for A? 


(A) f (B): Н;С—О 
снн 

€ A р 0 
н;С-сн, | 


CH3CHsC СН, 
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Compound (A), CgsH gBr gives a white precipitate when warmed with alcoholic AgNOs. Oxidation 
of (A) gives and acid (В), C&HeO.. (B) easily forms anhydride on heating. Identify the compound 
(A). 


(A) СН,Вг (В) om 
Br 


сн; 
(Су. 21529) (0) CHBr 
CH3 
сн; 


In ХеҒ,, no. of lone paire are 
(A) 2 (B) 3 
(C) 5 (D) 4 


1 mole each of H3PO2, НзРОз and H3PO, will neutralise x moles of NaOH, y moles of Са(ОН); 
and z moles Al(OH)3 (assuming all as strong electrolytes). x, y, z are in the ratio of 

(A) 3:15:1 (B)1:2:3 

(C) 3:2:1 (D) 1:1 :1 
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Mathematics PART - Ill 


SECTION- А 


Straight Objective Type 


This section contains 30 multiple choice questions numbered 1 to 30. Each question has 4 
choices (A), (B), (C) and (D), out of which only ONE is correct. 


1. 


The total number of local maxima and local minima of f(x) = x |x? — x| + |x — 2] is 


ҥ /(х)=х” рер (7) dt then total number of points where If (х) is not differentiable. 
x 


(A) 0 (B) 1 
(C) 2 (D) 3 


If Қо) is a differentiable function for all x 21, f(1) = 1 and f'(x)>2f (x), the total number of 


2х-2 


solution of the equation f(x) = е" in хє(1,00) 6, 


(A) 1 (B) 2 
(C) 0 (D) 4 
cosÜ sinô | 1 0 | 
ҒА 4 Б A(adj(A)) = 1 | the Kis 
-sinf cos@ 0 1 
(A) 1 (B) 3 
(C) 5 (0) 4 


Number of real roots of the equation f (x) = x^e* — 2е* +3in (-4, 0) is 


(A) 0 (B) 1 
(C) 2 (D) 3 
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The number of solution of the equation e* = 3x^ is 
(A) 0 (B) 1 
(C) 2 (D) 3 


Let tangent drawn form the point (3, 2) to the circle x^ + y^ -2x -2y = 0) meet at the points A 
and B. The ortho centre of triangle OAB is where 'O' is origin. 


67 56 67 -1 
(A) ЕЭ (Ву 
25 25 25 25 
ШЕРІ „(7.4 
25 25 25 25 
[жа] 
The value of 7227—————-is (where m,n е /') 
(1-х) 
0 
(A) т+1 B mn-4n-4l 
mn+1 mn+n 
C тп-п-і (D) n+l 
mn-4n mn -4n 


The point on the curve which is nearest to line y 2 2x — 1 


(A) (1, 2) (B) (1,3) 

(C) (-1, 3) (D) (-1, 2) 

The number of complex numbers which satisfy the equation z^ =iz+ | 2 | -2 
(А) 4 (В) 2 

(C) 3 (D) 1 
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11. 


The general solution of the differential equation ydx — хау + 3xy? e" dx = 0, is 


(Ae uo (B +e" SC 
y y 

(буе =C (D) čte =C 
X X 


It f (a) =0, f (b) =3, f (c) = -1, f (4) 2 2. f (e) 20 and 


h(x) = (7 (49) «(x -1)f (x) f " (x)then min number of zeros of h(x) is, 
(A) 8 (В) 5 
(C) 6 (D) 10 


f(x) is polynomial of 8" degree satisfies f(x) = f(1- x) Vn € Rif f(x) = 0 has 6 distinct roots and two 
equal roots then sum of the roots are 


(A) 4 (В) 8 
(C) 12 (D) 2 
If f(x) = *2x-4 
f g(x)= f" (x) 
Then value of f'(g'(x)).atx =-4is 
35 37 
A) — B) — 
(A) 16 (В) 16 
І -4 
C) = D) — 
(C) 5 (р) 16 


The equation of circle having least radius which touches the line y = 2x at the point (1, 2) and also 
touches the x axis is, 


(A) x «y -2N5x- у(5-45)+5=0 (B) x ey! &245x- y(5- 45) 5-0 
(C) x ey e245x e y(5- 5) 5-0 (D) x +y’ e245x e y (5 45)-5-0 
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Resolved part of vector a along the vector b is а апа that perpendicular to b is а: then 


a, Xa, is equal to 


(A) : | (В) ‚| 
а 
о) (а T iB (a е) 
а 


Angle between vector a and b where а, b,c are unit vectors satisfying at b+ Be = 015 


(А) 7 (в) % 
с) 277 (0) 77, 


Volume of parallelepiped determined by vectors a,b and c is 4 unit, Then the volume of the 


parallelepiped determined by vectors. ax b,c x a,b xc is, 
(A) 8 (B) 16 
(C) 32 (D) 64 


If f(x) = (1-- x) c Й дэ 2 ‚ then f(7) is 


(A) -1 (B) -5 
(C) 1 (D) 4 
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20. The value of ele E ^ C, is 
г=1 


z rl 
1 1 
A B 
n п+1 x n+2 
1 n+l 
C D 
Š п-1 S n+2 
11 
21. — If а,,а„,а,...... ау are in A.P if a, = 10 then value of У а, is 
i=l 
(A) 110 (B) 50 
(C) 100 (D) 95 
22. If (1+ x+ | =а,+ах+а„х” + ax +....+а, x" Then a, * à, +a, +....15 
(A) 3" (B) 3" 
(С) 2" (D) 2 
00—45 Z ||. 
23. If z, and z, are two complex numbers such that z,,z, #0, If [2—2 = 1, then |Arg | — |lis 
2 ^ £5 2 
T 
(A) = (B) л 
3 
T T 
C) — р) — 
(C) 2 (D) 4 
ЦР 
24. If |z| = 2 the locus of w =z +— is, 
2 
(A) ellipse with eccentricity = 2/5 (B) ellipse with e = 4/5 
(C)Hyperbola with e = 5/4 (D) Pe (z) = 0 
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49 1 


У is 
"22 +2" 1.5 
250 2% 
мы цаас 
029 
(C) 8- 2971 (D) None of these 


The value of integral ү (2x] e" dxis 
Where О<т<1/2 is 


e" (2m -1)- 201 e" (m -1)- 201 


A B 

(A) 2 (В) 2 

с) "+201 p) (meter +201 
2 2 


The equation of tangents drawn from the point (0,4) to the hyperbola x^ –4у = 36 are 
(A) 5x -6y - 24 2 0 and 5х-6у-24-0 (B) х-4у-16-0 and x+4y-16=0 
(C) 2x—- y - 420 and 2x- y - 420 (D) none of these 
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2 2 
А : X А 
28. There are exactly two points оп the else += = ] whose distance from the center of the 
a 


2 2 
la +2b 
ellipse are equal and equal to = . Eccentricity of this ellipse is equal to 


1 
(A) —— (B) —= 
2 Л 
(C) 25 (б) 5 
7 3 
29. The sum of two natural numbers m and п is equal to 100, The probability that their product being 
greater than 1600 is, 
10 13 
A) — В) = 
i 94 a 99 
28 59 
C) — D) — 
i 99 e 99 
30. If xs is a solution 2" ^"? < 4—(x° -1) then | lim(1+sin mx)? 
(A) е” (В) е 
(С) е” (D) e° 
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Physics PART -| 


SECTION- A 


1. с 
The x-coordinate is obtained by integrating the expression for v,, and the x-component of the 
acceleration is obtained by differentiating v,. Thus, 


[ах = [хог (аох-((50-16)4 — x-50t-8t^m 


a, = (60-161) a, = -16m/s* 
The y-components of velocity and acceleration are 
Iv, - y] v, = E (100-4) v, =-8t m/s 

d 

Е -v, | а, sme ub a, - -8m/s* 
We now calculate corresponding values of x and y for Path 
various values of t and plot x against y to obtain the path as ! 
shown. / 
When у =0, 0 = 100 412, so t — 5s. For this value of the a,--lóm/s , 
time, we have A 
v, =50-16(5)=-30 m/s | ау = -8 m/s 
v, =-8(5)=-40 m/s к<етестее 


: : а, = -17.89 m/s” 
у= (—30) +(40) =50m/s 


а-4(-16/ -(-8) =17.89 m/s? Path 


The velocity and acceleration components and their if 
resultants are shown on the separate diagram for point A, v,=-30 m/s / 
where y = 0. Thus, for this condition we may write 1 


v --30i - 40] m/s 
a--16i-8j m/s? 
Vy = -40 m/s 


2. B 
v, = (v9 cos0)e* 


у -[у„зпө+® е ыш 
5 К К 
9 
k 


v, >00, vy >- 


3. B 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IV-PCM (Sol)-JEE(Main)/17 


From figure, 
2x-2y =y 
yey 
2 
_3 
у, 2 
3 
a, “29 


Vg =1.2m/sup 
ag =3 m/s? down 


A 
We express the mean kinetic energy of a helium molecule in terms of the temperature: 


Ex = (3/ 2)kT,. For monatomic gases like helium, this will be the total kinetic energy of molecules: 
E- Зэ 38х10:24/Кх273К = 5.65x10 ?'J. 


Since E = тут» / 2, we have Vms = J2E /m,, where mo is the mass of a helium molecule, which 


can be expressed as the ratio of the molar mass and the Avogadro constant: т, = M/ N,. 
Finally, we obtain 


Vms — ZEN, 
M 
s -21 23 -1 
Vols 2x5.65x10 саш то! ~1300m/s 
4x10~kg/mol 
B 


Voltage across load resistances V, = V, – 21А 
650x10? x1.2x107 


-150-2x1.7x10? x 


51029 
Vo = 97 volt 
A 
X, = oL = 40nx | =10 
40x 

Ad БЕРЕ 

C oC 40x 
В-10 


— —— — — — —M————M—M———M M—ÓnÍ 
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р 
X 
tanó- т -1 
ф = 45° 
X, = v2 2 
X, =10,R=10 
2-10 


7. B 

We use e to denote the angle formed by the direction of incident rays with the vertical wall of the 
vessel. It сап be seen from the figure that the angle of incidence e and the altitude of the Sun ф 
are related: = + ф =7/2, = = 90? — 60° = 30°. 
The rays propagate in the empty vessel along a straight line (along AM), and the length / of the 
umbra can be calculated from the right-angled triangle AMD: 

|, = AD =H tan =, tan30° = 0.577, 

| -25 cm x0.577 ~ 14.4 cm. 
If the vessel contains water, he rays will be refracted at the air-water interface since a light ray 
bends away from the rarer medium into a denser medium. In this case, the refracted ray is closer 
to the vertical, and the angle of refraction ғ’ is smaller than the angle of incidence e. The length of 
the umbra in the vessel filled with water is 

|, =BD = BC +CD. But CD =ON. 
In the right-angled triangle OMN, we have ON = (Н -h) x tan в, ON = 5 cm x 0.577 — 2.9 cm. 
From the triangle BOC, we find BC = h tan г’. In order to determine the angle of refraction, we 
use the second law of refraction: sin ¢/sin в = n, sin 6 = sin s/n, sin є' = 0.5/1.33 = 0.3759, so tan 
є = 0.404. Consequently, BC = 20 cm x 0.404 = 8.1 cm. 
The length of the umbra in the vessel with water is 

|, = ВО =8.1cm+2.9 ст = 11cm. 
When the vessel is filled with water, the length of the umbra decreases by Al: 

Al=14.4 cm- 11 cm 3.4 cm. 


8. B 
In order answer the question, we must know the path difference for the rays. The optical path 
difference is equal to their geometrical difference (since the rays propagate in the same medium, 
viz. air): 
A-S,D-S,D-SO, SO-I 


From the triangle S4, OSs, we determine 5,0:5,0 = vi? +d? = 1. (9/1). since d/l is much 

2 
smaller than |, we can use approximation (vi +а? = 1 sda), whence S, =O= | Z5 | . 
Then 


2 2 
A= tts Hec 
2r 
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(2.2х10%т) 
2x2.2m 


There will be constructive interference at O if the path difference contains integral number of 
waves, i.e. К 21,2, 8, .........: 


(A. 1.1x10°m 
4 5.5x10%m 
Answer. Constructive interference (bright fringe) occurs at O. 


=1.1x10%m. 


1 4 
о= 543 28.5 s” 


_ 100 100 


D 
The total time interval is the sum of the two time intervals. 


In each wire 
n-ti 
V T 


Let A represent the cross-sectional area of one wire. The mass of one wire can be written both as 
m = pV=pAL and also as m = ш. 
пра? 


Then ме have u = pA = 4 


1/2 
Thus, At = [ж 


4T 
For copper, 
1/2 
8920 kg / m^) 
At = (20.0m) e = = 0.137 s 
For steel, 
1/2 
7860 kg / m? )(1.00 10? V 
At = (30.0 m) (X шй eels, = 0.192 s 


(4) (1 50 N) 
The total time interval is 0.137+0.192 = 0.329 s 


с 
According to Equation 38.1, dark bands (minima) occur where 


5110 = me^ 
a 
For the first minimum, m = 1, and the distance from the center of the central maximum is 
Е A 
y, -Ltan0 «Lsin0 = Ц2| 
а 


Thus, the needed distance to the screen is 
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-3 
L=y, Ни (0.88 105) 0450 m. | үү 
3 587.5х107т 
А 
The allowed energy levels of the hydrogen atom are given by 
E .. 18.6eV 


z where n = 1, 2, 3...... 
n 


A transition in which a lower state n; absorbs a photon of energy AE results in a higher state п 
and energy is conserved: 


E, + AE=E; 
Or 
APSE eps: 6862 к 1з6 2-2) 
П; 1 П; П; 
For the transition n; = 2 to n; = 5, 
AE -1з6еМ 2-2) = 2.86 eV 


А+6+/=В 
10(cos53i +sin 53) + (-5) кй- 12(cos30i +sin30j) 


6i +8] + /i— bj = 631 + 6] 
(462643 

8-b-6 

b=2m 
¢=6(V3-1)=4.2 m 


A 
The density of lead is 1.13x10^kg/ m?, so we should expect our calculated value to be close to 


this value. The density of water is 1.00 x10? kg/ m?, so we see that lead is about 11 times denser 


than water, which agrees with our experience that lead sinks. 
Density is defined as p - m/ V. We must convert to SI units in the calculation. 


_( 23.949 \( 1kg 100 cm)” 
P =| 210cm? || 1000 g JL 11 


_( 23.940 M 1kg )(1000 000cm? 
2.10 cm? Д 10000 im? 


= 1.14х10* kg/m? 
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D 
Conceptual. 


B 
Conceptual. 


D 
Apply v =u+at. 


B 
Conceptual. 
D 


Number of photon = 2205 
hc/A. 


In head on elastic collision between identical bodies velocities get interchanged. 


A 
Slope of graph = 2 


D 
Ignore air resistance, the gpe reduces to 80% so 20% of the energy is lost. 


С 
1 2 1 —26 2 
piv? = 5x5x10 x (500) - 39 


с 

2 minutes іп 24 hours is 1/720 of a full rotation of the earth. So the angle subtended by the moon 
at the eyes is about 1⁄2 °. The distance earth — moon is a fixed value so the angle subtended by 
the earth at the moon is greater by 6400/1700. Hence 0.5 x 6400/1700 = 1.9°. 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-IV-PCM (Sol)-JEE(Main)/17 


26. 


27. 


28. 


29. 


30. 


B 

Volume of the water of the film is fixed, so if the bubble has three times the radius, it has nine 
times the surface are, and as the film is very thin, this makes it thinner by a factor of nine in order 
to keep the volume of the film the same. This does expect that the thickness of the film t << R, 
the radius of the bubble. 


D 
A ratio question. The shapes are the same, and the ratio of the linear dimensions is 690/6.4 = 
108, so the ratio of volumes is ~ 10°. 


с 

The liquid has to flow faster through the narrower section because if unit volume passes а опе 
point in the pipe every second, that same volume must flow through any other point each second 
otherwise there would be an accumulation of an incompressible fluid in the pipe. 


с 

The power dissipates in a resistor is given by I?R. If Ra is unit current through unit resistance, Вв 
has twice the resistance and half the current, so that 1?В will be half the value (1/2W). Rc takes 
3/2 units of current and is twice unit resistance sod resistance so dissipates 9/2 w. powers add 
up and so the total of these is 6W. The cell would supply the appropriate4 emf to supply these 
currents, otherwise the initial assumption of the 1W that we are given in Ra would not be right. 


A 
The rock only has to be lifted up to the neutral point and it will fall the rest of the way to earth. 
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Chemistry PART -II 


SECTION- A 


1. A 
By statement given in (a) 
Wt. of NaCl 2 ag 


Wt. of MCI =bg 
A а-0-1 
Also, Мед. Of NaCl + Мед. Of MCI = Мед. of AgNO; 
= Мед. of AgCI 
2.567 1000 
143.5 


2. Мед. of NaCl + Мед. of MCI = 17.889 
Now, as reported in statement(b), mixture is heated to 300°C, Since, NaCl is stable, the 
possibility seems for the decomposition of MCI and thus, after heating only MCI form vapours 
which react with AgNO; 

Мед. of MCI = meq. of AgNO; = Мед. of AgCI 


= " x1000 


Мед. of MCI = 9.345 
Мед. of NaCl = 17.889 — 9.345 = 8.544 


2 x 1000 = 8.544 
Wnaci = 0.508 
Мед. of MCI in mixture = 9.345 
“1000 = 9.345 
М/1 
ша; x1000 = 9.345 (сазЬь-і) 
22 M = 53.50 
MCI тау be NH4CI. 
2. C 
Given, for № : Initially, Р; = 2atm. 
Wi; = 14 kg (diffusion time 1 hr) 


After diffusion, Р, = atm, w, =? 


Since, at constant V and temperature, for a gas 


Pow 
PB wi 2 14 
= or = 
P Wo 1/2 w, 
14 
Wari КЕМ; 


Weight of № diffused in 1 hr = 14 — ( 14/4) = 21/2) kg 
Similarly for Hə : initially Р; = atm, w; = 1 kg. 
(diffusion time t hr) 
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After diffusion, P; = atm, w, =? 


. P 2 1 
Again, ke dt = 
Р, w, 1/2 w, 
1 
W3 x. 


Weight of Нь and Н» diffused a4 А ike 


For diffusion of No and Ho: tg, = 1 hr = 60 minute 


Wy, , tn, _ My, 
ty, Wn, My, 


(3/4) „50 _ 2 
(21/2) t 28 
t = 16 minute 


3. B 


Let work function of A and B be Wa and Ws respectively the, 
4.25=W, +T; 
Т, -425-МУ, 240) 
Tg =4.70- Wp 2468) 
Tg - T4 =0.45+ W, -Wp 
Tg - T4 =-1.5 
Wp - T4 =1.95 (iii) 
h h 


Now, %=—=,/—— C. КН2 аш) 
mu 2k.m 2 


Хс-- (Kis kinetic energy) 


CA 24-23 C: K.E.=T) 


A 

m -а m4 -p .m-4 

7. А >7—2 B >z-1 C 

(tj5)4 210 month  (ti2)g 2 6 month 

The radioactive equilibrium is attached then, at equilibrium the ratio of atoms of A and B left is 
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Ng tB 6 
If half-life of A = 6 month and B is 10 month, then since {А «tB or 44 > Ag and thus no 


equilibrium will be set. 


A 
(а) >: Eq. of O, = Eq.of Ag 
or Wo, /8=1 Сг 1 mole of Ag = 1ед. of Ag) 
Л Wo, —8g 
Using PV =(w/m) RT for volume of О», at T = 298 K, P = 750/760 atm 
De та = 8 x0.0821x 298 
760 ^ 32 
Vo, = 620 litre 
(b) Eq. of О» = Eq. of Ag. 
Wo, | 8x10? x 108 | 8x10” x108 
о 4 23 НЬ ere re 
8 6.023 x 10° x 108 6.023 x 10 


2 Wo, =1.063g 
Again using PV=(w/m) RT: Vo, = 0.823 litre 
A 
1 
Mole of Mg = — 
24 
These moles of Mg will be converted to Ма” апа Мо“. Let a mole of Мо” are formed, then 
1 
ах740-|--а |x2190=50 
24 


а-0.02845 


Sof Ме: = 100 = 68.28 


%of Мо” =31.72 


B 
The stability of carbonates increases with increasing electropositive character of metal. 


B 

For 2СН,СООН = (CH,COOH ), 
Before association 1 0 

After association 1-о a/2 


Where, a is degree of association. 
| a 
i=l-at+— 

2 


Given, w = 0.2 g, W=20 g, AT = 0.45 
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еы" z) 

T= 1-а + 

mxW 2 

" 0.45 — 1000x5.12x0.2 =); a 
20 x 60 2 


T 1-а +% 20527 


or a=0.946 or 94.6% 


9 B 
T, Е p [420 
= [c9 = = 40.84 
us Ес, 500 
10. D 
(7.` Moles о volume at constant P and Т) 
N,0,(g)= 2NO,(g) 
Initial moles a 0 
Moles at equilibrium (a —x) 2x 


Given original volume = (75/100) or existing volume at equilibrium 
Or Initial moles = (75/100) x moles at equilibrium 


2 
2. degree of dissociation, 0 35 
---225-033ог 33% 


N,0, = 2NO, 
Initial moles 1 0 


Moles at equilibrium 1-а 2о 
Where, о is degree of dissociation = 0.503 


4a? p 4х(0.503) x1 


I-a^) 11-(0508) | 


Again at pressure P, N,O, — 2NO, 


те 
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Initial moles 1 0 
Moles at equilibrium 1-x 2x 
МО, MA 3 1 
Сімеп ш к. 
х= — = 0.8 
10 
Using again, 
4x°.P 
Кр = 
2 1-x? 
4x(0.8) Р 
1-1. 
1-(048) | 
or P=0.19 atm 
A 
N,O,f 2NO, 
Pressure at equilibrium 0.28 1.1 


2 
Р! 11) 
сан ©) KRE 
(Pu) 02% 
If volume of container is doubled, i.e., pressure becomes half, the reaction will also proceed іп 


the half, the reaction will also proceed in the direction where the reaction shows an increase in 
moles, i.e., decomposition of МО, is favoured; 


N,0,$ ^* 2NO, 


New pressure at equilibrium Ез P E 2d 
Where, N5O, equivalent to pressure P is used up in doing so. 
A 
jugat id 
повер [conjuga e aci ] 
[Base | 
a 
524.7 -log— 
5% 
а 
—=2 ü-ohb- сасып i 
Ё (i) 
Given, atbz0.6 |— 1 | ..e- (ii) 
By Eqs. (i) and (ii), 2b+ b = 0.6 
83 3b =0.6 


or b =0.2 mole 2 0.2x17 = 3.40 /litre 
a = 0.4mole = 0.4x53.5 = 21.40 / litre 
Thus, [Salt ] =0.4 M and [ Base] =0.2 M 
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14. B 
AG = AH -TAS 
For a non-spontaneous reaction AG = +ve; 
: АН =TAS = +уе 


or АН>ТА$ or T «(AH | AS) 
AS —'70JK "mol 


Thus, T <|(30x10°)/70] 
Т <428.57 К 
15. B 
16. с 


Two possible isomers of C4HgBr аге: 
CH3—CH,—CH»—CH2—Br иж анж 


Ш сн; 
(1°) ІШ 
(19 
According to the question, compound (А) оп reaction with sodium does not give the same 
product produced by n-butylbromide. So, (A) cannot be [I] 
2CH3—CH2—CH»—CH»—Br +2Na - Ether „ 
n-butylbromide 
CH3—CH2—CH2—CHs—CH»—CH2—CHs—CH3 
n-octane (not formed in the reaction) 
CeHig 


Now second must be the correct isomer. 
KOH(alc.) _ 


CH3 a CH» Br 


CH3 
Iso-butylbromide 


(1-bromo-2-methylpropane) (A) 
Br 
эт HBr | 
а а +KBr + НО ————* CH,—C—CH, 
| 


СНз CH3 
2-methylpropene 2-bromo-2-methyl propane 


2CHy—CH—CH,—Br +2Na Pey ether. 
| Wurtz reaction 


CH3 


СНз СН СН, СН, ү" сн; 


сн; СНз 
2,5-dimethylhexane 


(Сан, а)0 
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17. B 


3° alcohol 


9 сн NN 
СЕУ" p 
7 


OH 
2° alcohol Cu 


О сн, 
le 
S 


18. B 


O О 
с. Y^ ө Ф 


C=CH ----- C—CH 


(C = О) is electron withdrawing group hence 
Б. electrons are migrated as given 


CS gla seme Tautomerises ae —CHOH 


19. A 
CH3 COOH CHOH 
Alkaline KMnO4 Li AlH4 conc. НСІ 
теа ааа Т. ------>- 
oxidation ZnCL, A 
CH3 COOH СН,ОН 
(A) (B) 
CH,CI СН,СООН 
(i) KCN BaO 
(ii) H,O Е 207 
CH,Cl СН,СООН 
(C) (D) 
СН,СОО 
N A 
Ba —=0 + BaCO, 
СН СОО 
(E) 

20. B 
21. D 
22. С 
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23. 


24. 


25. 


26. 


27. 


28. 
29. 
30. 


‹ N—CH, No H-atom at N-atm (3° amine) hence, no H-bonding. Thus least 
boiling point 


B 
Compound (B) gives violet colour with neutral FeCls, thus, it is phenol. Compound (C) Gives 
blood red colour with neutral FeCl3. Thus, it is СНзСООН 

О 


ЭР 1 
CH,COOH +C,H,OH}** сн,С--0--6,Н, 


А 

(i) Since, the given compound with MF СәН(О forms а 2,4-DNP derivative and reduces Tollen’s 
reagent, it must be an aldehyde. 

(ii) Since, it undergoes cannizzaro reaction, therefore, CHO group is directly attached to the 
benzene ring. 

(iii) Since, on vigorous oxidation, it gives 1, 2-benzene dicarboxylic acid, there fore, it must be an 
ortho substituted benzaldehyde. 


COO 
(ГАв(ЧН,),ГОН- 
НЖ--01-0-0-1-0-0-2-25-01 
Tollen's reagent CHO 
C2H5 
CH 
CH=NNH hopa a 9 
+Н5О 2-ethyl benzaldehyde (МС. С,Н,,О) 
C2H5 COOH 
[O] 
— ot 
C2H5 
1, 2-benzenedicarboxylic acid 
B 
с 
D 
с СН, 
| но" | 
CH4CH5 CCH, CH4CH5Mgl — r eese H5CH3 
CH3 
3° alcohol 
D 
A 
D 


Write the reaction of acid & base to get the answer. 
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Mathematics PART - III 
SECTION- A 
16 А 
x eX pa x>2 
X X 2x 1<х<2 
XO ы: 
х-к -2-x 0<х<1 
ХХ БОХ x <0 
3x —2x+1 x>2 
, aq —2x-1 1<х<2 
f'(x)= : 
2х-3х -1 0« xxl 
3x —2x-1 х<0 
f'(Gx)e0 — 3x°-2x41=0 — -эх-ф, Х>2 
+ = 
f'(x)=0 32-2-1-0-эх-225-эх-1251єєє2:эх-0 
f'(x)=0 2x-3x°-1=0 0<х<1 
—3x'-2x4120 ->х-ф 
f'(x)=0 3x! -2x-1=0 x <0 
= х=. >x=-1/3 
Also x « 1 = f '(x)<0 x >1 = f '(x)>0 


'. minimum atx = 1. 
2. с 
Ғд-<-Г/(да 
xf (x) f (x) 23x? + f (x) 


f'(x)23x 
(9-3 ea (i) Also я) = (а-а 
3x! -1 
on 
3 с 
Since f'(x)-2f(x)>0, x21 
- (e) х>1 
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h(x) me (x) is increasing in x 2 1. Now x » 1 
—eUf(x)»e*-f(1) 
= f(x) Sgt х>1 
4. A 


Since A (adj (A)) ШТ | hence K = |A| = 1 


/"(х) = x'e' + хде" = хе*(х+4) 
= хе” +4хе" xe? (х+ 4) <0. 
Also f(x) > 0 and f(0) > 0 
Hence f(x) > 0 Vx € (—4,0) 
Hence no. real roots. 


2 
(x -2)e' 2-3 >x -22-32 =e” 
D 
f(x)= e -3x 
БО)-е -бх In 
f'(x)2e*-6 
f(x)» 0 
—e 6 
— x»]n6 
f"(x)<0 >e"<6=x<In6 
7. B 


If altitude from О meet the circle at H ' then ortho centre of triangle OAB is the mirror image of 
H ' about the line AB. 


—  ———— — — — ——M——M—Á——ÁÀH€— 
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3х+2у-(х+3)-(у+2)=0 
= 2х+у=5 = АВ 


у--2/2у-5 =x = 2y (OMA) 


(1-2) | (1 gu 
L-l- zi 
п(т+1) п(т+1) 
0 
1 
5-1 2 
5 '* n(m-1) 
9 B 
Now 2 =2x=2 >x=l > y=3 
dx 
Hence pointis (1, 3) 
10. B 
Letz = x + iy 


х? — y’ +2xiy =ix— ye х +y -2 

Now x- y! --у-4/х +y -2 seli) 
Also 2ху-х-0 - 

х-0 апа у= 6 

Now х= 0, -у = -у+ | у|-2 

-у!--2 у >0 


y=t V2 = у= V2 
(0.2) 


Also y <0. 
-у°=-2у-2 
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11. 


12. 


13. 


14. 


у”-2у-2-0 
(y-1) =3 > y=+N3-hence (01-43) 
Мом у-1/2 


2-И--М-2- +, 
РЕ БЕРЛІ 


pyre eae 16t +56t+77 20 
l6 2 4 
Equation has no any real solution. 


B 
уах—-хау+3х?у?-е* dx =0 
Оаа e" dx-0 


y 
=a[2}ra(e*)=0 
=~ +e =C 

y 
j 14, Й 2 
ЕЕЕ 


Hence f (х) һауе 4 zeros 
hence 10. 


A 
Roots are @,,1—a@,,a,,1—a@,,a,,1—a,, 


Sum - eae 
2; 52 


7 (0) 
Now (6) 5+2=2 
f(s(x))-» 
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17. 


18. 
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A 
Еди" of circle is (х-1) 4(у-2) +А(у-2х)=0 
Put y = 0 


x! +1-2х+4-24х=0 

х? -2x(1+4)+5=0 

Now D= 0 

4(1-4) -20-0 

(1+2) -5 

A=tV5-1 

x + у? -2х-4у+(45 -1)у-2(45-1)х=0 
xX +y —2х\/5 »(5 V5)+5=0 


p ——— 
zoo op 
Ева 
b 
Now а ха, ага 
b b 
Gaa) 
= —|2 
А 
|a+b|4-v3c| 
(а) 45) +2а-Б=з|ср 
2а-Б-3|с| 
2a-b=1 


Л 


a-b= V, = cos = ind xir 


21720202 
(465 (8 4) 
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- [abc | -16 
19. A 
ко It 
1+х 1 1+7 
(+x) f'(x)+ f(x) f'(x) 
(1+x) (1+ x) 


dy 2 
1 -- = 
( ца КУР. у 


dy 5 
1 — = — 
( ues =. 


dy _ dx 

y-y 1+х 
| лээ эгнэн 
ус у 


СЕЕ 
in 5 }=In(2)+¢ 


—c--2In2 - In(1/4) 


1 253 
m br 


4y-4- у(1+х) > у(3-х)=4 


_ 4 
? 3-х 
A 
7)------іІ 
Л 
20. А 
(seen) 
r+l r+l 
n з 1 ЗС: 
г+1 
On solving we get 
n+l 
21. А 


Since а,“-а,,-а,“а,-а,ғ-а;,-а, ға, 


а, +а, = 20 
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23. 


24. 


25. 


26. 
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A 
С 
| 232 2 2 
Since |--—* = 1 = | ®—1|=|—®+1 
Z tZ, 2 2 
E 
“.— lies on y — axis. 
£ 
2 
^ar --|-л/2 
£5 
B 


Left Z = 2(cos0 + i sin 0) 


z= 2(сов6 + isin 8) + (cos 0 -isin6) 


w= ntik =2©®® ising 
26:02:25 sd 

5 3 

2 2 
Hence locus is 22 a 
b’ =a’ (1-е?) 
-2-2(-0) 
4 4 
e=4/5 
A 
T -——— a. 
2" 22:41:55 078245 9*441 

T Е 2n Е 95" B 2" Е 2" gn 
ai 3. bU (2^ -2)(2^ -1) (27 -1)(2" -1) a ET 
а Жы Т 
T, -V, -V, 
Т,-У,-У, 
T, =V, -V,a 
5,-4,-УҮ,, 

ntl 229 
" 28-1 2e 


1/2 


(оз) e"" dx 4 200 f (2х)е “ах 
0 0 
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1/2 


2| xe^'dx + 400 [ хе”^ах 
0 0 


2х т 1/2 
л дор Хаж Tue 
2 4 |, 2 4 J, 


елен екеу 
2 2 4 4 


4 
е?" (ЗІ 

27 2 
e^" (2m -1) +201 

2 


27. А 
Any tangents will be in the form y = mx + c, where с? = 36m* - 9 
If it passes through (0, 4), then 4=c 


—16-36m/-9 
зална, 
6 


Hence tangent аге бу = 5x +24,6y = —5x +24 


28. с 
Тһе given distance is clearly the length of semi major axis 


2 2 
Thus , -Т-- 


=2Ь°=а° = 2а (1-е°)=а? 


Е а 


2 42 
29. р 
Given m + n = 100 
Also m.n » 1600 
Or m (100 — n) » 1600 on solving 
20,m«80—21xm <79 
Hence total number of favorable ways is 79 — 21 + 1 = 59 hence required probability is 59/99. 


30. D 
jecur < 4-(х -1) 


(х -1) =0 =>x=+1 andx=-1 hence x = -1 


lim(1+sin zx)? = lime 


х-»-1 х--і 
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FULL TEST – V 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

Each part is further divided into two sections: Section-A & Section-C 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries +3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 
from 0 to 9 and each question carries «3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate ы ЕЛ н ЫЫ ЫЫ ЕЕЕ 
HII 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. Four point charges +q, +q, — q, and — q are placed respectively at corners A, B, C and D of a 
square. Then 
(A) the potential at the centre O of the square is zero 
(B) the electric field at the centre O of the square is zero 
(C) If E is the mid-point of side BC, the work done in carrying an electron from O to E is zero 
(D) If F is the mid-point of side CD, the work done is carrying an electron from O to F is zero 
2. In the circuit show in figure, if the galvanometer resistance is 6 O, - 
then in the steady state балар АБ? 
(A) no current flows through the galvanometer 
(B) the current through R2 is 4A 
(C) the charge on C; is 80 uC. 
(D) the charge on C; is 80 nC 


C; = 20 pF 


3. A thin rod АВ of length | carries a current l,. It is placed іп the |? 
magnetic field of a long wire PQ carrying a current Iz as shown in A h B 
figure b 
гор Holle | e> 
(A) The force experienced by the rod is F = ——=log, | 1+ — 
4n 2a 
Q 


(B) The force experienced by the rod is F = кое log, ( + | 
TU 


(C) The rod experiences no torque 
(D) The rod experiences a force as well as a torque. 


Space for rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/17 


4. A fly crawls with constant speed v along the radial 
spoke of a wheel which is rotating with constant angular 
speed о. Initially the fly starts from centre of the wheel 
along x-axis. Then (where г =v60 ) 

(A) The actual velocity of the fly in fixed frame is 


= ^ ^ Fixed frame 
V = Ve, - O6, 

(B) The actual velocity of the fly in fixed frame is 
V = JV006, + roe, 

(С) The position of fly at any instant г = ши 

(D) The position of fly at any instant г = ns 

[0] 
Б. A cubical region of side а has its centre at the origin. It encloses three fixed point charges, -q at 


(0, -a/4, 0) + 3q at (0, 0, 0) and -q at (0 + a/4, 0) Choose the correct options(s) 
Z 


(A) The net electric flux crossing the plane x = +a/2 is equal to the net electric flux crossing the 


plane x =-a/2 
(B) The net electric flux crossing the plane y = +a/2 is more than the net electric flux crossing the 
plane y =- a/2 


(С) The net electric flux crossing the entire region is а/о 
(D) The net electric flux crossing the plane z = +a/2 is equal to the net electric flux crossing the 
plane x = +a/2 


6. Let the energy, magnitude of linear momentum and angular frequency of an electron in hydrogen 
atom be E,P and w respectively. If n be the corresponding quantum number, then 
(A) E/W varies as n (B) E P/W is independent of n 
(C) P W varies as n"? (D) E P W is independent of n. 


Space for rough work 
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7. A nitrogen nucleus “М; absorbs a neutron and can be transformed to lithium nucleus °з under 
suitable condition, after emitting 
(A) 4 proton and 3 neutrons 
(B) 5 proton and 1 beta particle 
(C) 2 alpha particles, 1 neutron and 2 gama photons 
(D) 4 protons and 4 neutrons 


8. At 0°C a black body placed in 0°C surrounding then it emits 
(A) all wavelengths of radiation (B) only visible light 
(C) only micro wave radiation (D) no radiation 

9. A 100 W bulb В), and two 60 W bulbs B» and Вз, are connected to a Bi Bo 
250 V source, as shown in figure. Now W,, W» and Ws are the output Q Q 
powers of the bulbs B, Вг and Bs, respectively. Then 
(А) УУ, > W, = М, (В) W, > W, > W3 
(С) W, < W, = УУ, (D) М; < W, < W3 Bs 

--% 
10. A block of mass m is placed оп a prims of mass М. Тһе inclined 


surface is smooth and inclination with horizontal is 0. The 
horizontal surface is sufficiently rough to prevent slipping of prism. 
The body of mass m is coming down the inclined face then 

(A) Acceleration of body along the inclined surface is g sin 0 


(B) Frictional force is 5 mgsin 20 


(C) Maximum frictional force is TS 


(D) Friction force will be maximum when 0 = 45? 


Space for rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. Water flows vertically down ward out of a round nozzle of radius ro with a | 
speed uo, Which is not quite large for some distance below nozzle the flow | 
in water laminar stream over this distance the stream radius г, as а /| 
y 


function of the distance of belong the nozzle is =t[1+ny]. 
Value of (1 +a)is(take value of ир /g = 1). 
<i 


2. А 60 cm metal rod М; is joined to another 100 cm metal rod М» to form an L shaped single piece 
This piece is hung on a ply at the joint. The two rods are observed to be equality inclined to the 
vertical. The two rods are equally thick. If the ratio of density M; to that of M» is n, then value of 
18n is 

25 


3. A black surface at constant high temperature Тн is parallel Z 
to another black plane surface at a constant lower 
temperature T, (enclose vacuum in between). A heat shield 
consisting of two thin black plates is placed between the Ін 7, —»-|—» |—~> 
warm and the cold surfaces and parallel to these. After 


С \ 
4 


| i J 
some time steady state is achieved. The value of т = XE 


is (Jo is initial heat current and J is final current) 


Space for rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/17 


4. The velocity filter of a mass spectrometer uses a uniform E = 100 v/m and a magnetic field 
B, -2х107Т below filter at the uniform magnetic filed of induction 8x10 ^ used to deflect the 
beam above filter. Both the beams are «e charged having mass numbers 20 and 22 pass through 


the filter and make а 180° turn in the deflecting filed. If the distance between the points 5, & S» is 
d, then find the approximate (integer) value of 2d? 


(Value of tamu = 10 ? SI unit) (Note: spectrometer does not changes speed of ions) 
> НА 
f 51 Ха? 5, 
5. A quarter cylinder of radius R and refractive index 1.5 is placed 


on a table as shown in figure. For what value of 3m, a ray 
from P will emerge parallel to table? Assume small aperture. 


6. A material with uniform restively p is formed in the w 
А ХУ 
shape of a wedge as shown. The resistance of wedge Ж 129 
across length 1 is R= Ting. Then find the value of 
yel ME 
п, L L L 
—-rm'. -, —W=— 
6 T y 3 Yo 6 6 
MÀ 
L 


Space for rough work 
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7. A uniformly thick plate in the shape of an arrowhead has dimension 
as shown. The centre of mass lies at a distance x cm from O. The 
value of x is 


8. A long flexible inextensible rope of uniform mass density à 
is being pulled on a rough floor with horizontal force F in —> F 
such a way that the lower part is at rest and upper part 
moves with constant speed v as shown, the magnitude of F C 
will be (in N). (4 =1kg/m,v -2m/s) 


9. Consider an infinite ladder net work as shown В, 


in figure A voltage is applied between points A AMA MWM сс 

and B. If the voltage is hawed after each ^ TUNE 

section, find the ratio Ro/R4. R = R = 
2 2 


10. Value of electric field at centre of charged hemisphere is ......... N/C if it has uniform charged 
density 5 = 8<,c / m^ at surface. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. A system is changed from an initial state to a final state by a manner such that if the same 
change from the initial state to the final state were made by a different path, which of the following 
statements are correct for AH system? 

(A) remain the same 

(B) will depend upon the type of path 

(C) Heat exchanged q will be same if the pathis isobaric 

(D) Heat exchanged q will be different if the path is not isobaric 


2. Which of the following are correct regarding the products of the given reaction? 
Me 


Me 
(6) СМ aqueous acetone Products 
Oh 


(A) only X and Z are formed (В) Ү > Z (amount) 
(C) X > Y (amount) (D) Y > X (amount) 


Space for rough work 
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3. Which of the following pairs of nitrates give the same gaseous products on thermal 
decomposition? 
(А) КМОз and Pb(NO3)o (B) KNO3 and NaNO3 
(C) Pb(NO3)o and Cu(NO3)o (D) NaNOs and Ca(NO3)o 
4. KO» finds use in oxygen cylinders used for space and submarines. The fact(s) related to such 
use of KO» is/are: 
(A) it produces Оо (B) It produces O3 
(C) It absorbs СО» (D) It absorbs both CO and СО, 
5. Which of the following are correct? 
(A) 
Gago ОНС-СН2 Н,СН,-СНО 
н H 
(B) ? 
C,H,C-OOH 
CHC, 1 H 
H H d 
(C) 
KMnO, 
cold dilute solution 
H н ОН ОН 
(D) KMnO, T T 
OH „heat = CH,CH,C—Ó 
H H 
6. Which of the following statements are correct about stability of chelates— 


(A) As the number of rings in complex increases, stability of chelate also increases 

(B) A chelate having five membered ring is more stable if it contains double bonds. 

(C) A chelate having six membered ring is more stable than if it does not contain double bonds. 
(D) Chelating ligands are at least bidentate ligands. 


7. Which of the following is/are extracted by electrolytic reduction? 
(A) Cu (B) Al 
(C) Mg (D) Ag 


Space for rough work 
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Choose the incorrect statement: 

(A) Salicylic acid (0-Нуагохурепго acid) is much stronger acid than its m-,p-isomers and 
benzoic acid itself. 

(B) Acidity of salicylic acid is due to steric inhibition of resonance, as — OH group forces - COOH 
out of the plane of ring 

(C) The orbitals which are in the same plane take part in resonance 

(D) All the resonating structures have real existence 


Rotation around the bond (between the underlined atoms) is restricted in: 


(A) C2H4 (B) H209 

(С) Соно (0) CoHg 

Select the coloured compound(s): 

(A) K,Cr,O, (В) CuSO,.5H,O 

с) | V(H,0), сі, (D) | Са(АН,), |80, 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


1. 


Find the total number of species having planar shape. 
Г,, XeF,,SF,,C,F,,H,O,, BrE, SO,, NOCI, CIE, БСО, XeF, 


How many moles of Grignard reagent are consumed in given compound? 


Space for rough work 
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How many monochloro compounds including stereoisomers will give propene on treatment with 
Mg/ether followed by H,O ? 


Find the sum of optically active isomers of both [ Pt (gly), Cl, | and [ Co (en), Cl, | . 


А polyhydric alcohol is acylated by using ethanoyl chloride in presence of alkali. It was observed 
that molecular mass of alcohol is increased to 237% on acylation. If the molecular mass of 
polyhydric alcohol is 92, then the number of -OH groups present in polyhydric alcohol are 


For the synthesis of ammonia at 300 K : 


№(9) + ЭН) ——— 2NH,(g) 
Calculate the value of A G? in Kcal and give your answer in magnitude by using the following data: 
М; H2 NH3 
AH; (Kcal/mole) 0 0 -10 
A S? (Cal/K-mole) 40 30 45 


Calculate the change in pressure (in atm) when 2 mole of NO and 16 g О» in а 6.25 litre originally 
at 27°C react to produce the maximum quantity of МО: possible according to the equation. 


2NO(g) + Ox(g) — 2МОхо) (Take R -5 Itr. Atm/mol К) 


Electrons in a sample of H — atoms make transitions from state n = x, to some lower excited state. 
The emission spectrum from the sample is found to contain only the lines belonging to a particular 
series. If one of the photons had an energy of 0.6375 eV. Then find the value of x. 


3 
[Take 0.6375 eV = 4 х 0.85eV] 


If the atomic number of the inert gas is XY in which the total number of d-electrons is equal to the 
difference in the number of total p- and s- electrons. Find |X-Y]. 


For the reaction 3A(g) > 2B(g)  2C(g), starting with pure A, pressure after 9 min was 387.5 
mm of Hg and after a long time was 400mm of Hg. Calculate half life of A in min. 


Space for rough work 
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Mathematics PART - Ill 


SECTION - A 
Straight Objective Type 


This section contains 10 multiple choice questions numbered 1 to 10. Each question has 4 choices (A), 
(B), (C) and (D) for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


— 4cos? ЕШ ЄВ = {0}, then which of the 
x 


1200 аб) Да ғаны) 


following statement(s) is/are true? 


(A) (2) ET (B) 1(2)--1(1)-0 


(с) t(2) 19-43 (D) ШЕ (2)-1 


2. Let ABC be a non obtuse triangle such that AB > АС 8 ZB=45°. Let O and | denote the 
circumcenter and incentre of AABCrespectively. Suppose that 4201-- AB — AC, then the 
possible values of sin ZBAC is/are 


(А) 1/2 (B) ша 
(C) NN? -2 (D) 1/2 
2 
3. 2+ ES 5 = 1іпіегѕесіѕ the coordinate axis at points A, B and С resp. If АРОН has midpoints А, 
B, & C then 


A) centroid of AABC & APQR coincide 
B) foot of normal to AABC from O is circumcentre of APQR 


) 
) 
C) area(APQR) = 2/а2р? + Бо? + c?a? 
D) incentres of AABC and APQR coincide 


( 
( 
( 
( 


Space for rough work 
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4. хху-а, yxz=b, х b=4,x. y=1&y.z =1 then 
- axb c ge 
(A) y= (B) х= — |у -аху 
^ y 
= LEA Эд 1 = 
(C) z=—ly+bxy| (D) х= ly +axy| 
| 1 
5: If the value of the definite integral [ "cx" (1—x)' dx is equal to y Where КЄМ, then k is 
0 
divisible by 
(A) 13 (B) 16 
(C) 9 (D) 52 
6. A function f :R — R satisfies the equation f(x + y) = f(x) + f(y)Vxy eR& is continuous through 


out the domain. If 1, +1, +1, +1, +1, = 450 where | = n | f(x)dx , then 
0 


(A) f(x) = 4x (B) (х) = 2х 
(С) Ғ(0)-4 (0) Г(0)-2 
7. A (a).B(b),C(c) are position vector of vertices of AABC such that 


a.b + a.c = aa- bc. Also lo—cl+ а-Ы = 28-02 . Inradius of triangle is 1 unit, then which of 


the following statement is/are correct? 

(A) sin? B + sin? C = 1 where B = [АВС & C = |ACB 
(B) Diameter of circumcircle of AABC is 5 units 
(C) Area of AABCis 6 sq. units 

(D) Area of AABC = 

semi perimeter of AABC 


Space for rough work 
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8. The curves y = ax? +4x(a = 0) & xy = 1touch each other at points P and О, where Р is in first 
quadrant. A triangle is formed by drawing a tangent to y = ax? + 4x at point Q and coordinate 
axes. Then which of the following is/are correct? 

(A) The value of a is – 4 
(B) The area of the triangle formed is 2 
(C) The value of a is – 2 
(D) The area of the triangle formed is 1 


А 
9. If the value of definite integral cot” соғ! 2 dx = 7° va -vo | 
1 1-х? 1 i с 

where а, b, c, € Nin their lowest form then 

(A) a - 1 (B)b-2 

(C)a=2 (D)b=1 
10. LetA= (4447 -50a =| then 

(А) a + 4-2 (B)a+b=1 

(C)b+c=0 (D) a« d - 1 

SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


tani tan2 tan1024 A= 
1. + +... + ——— — = tan) - tanp, then eee ! GIF . 
COS2 cos4 cos 2048 s 771 1 
2. A triangle ABC has positive integer sides, ZA = 2/B and ZC > 90°, then the minimum length of 


the perimeter of ABC is 70 + K then K is equal to 


Space for rough work 
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3. 


The value of 5) удо)", is (к). Then kis 


sin БР 


m^ 
dx is — (where n € N), then the value of Lis 
х +1 27 


If the value of Гаж 
Уп 


The sum of the following п term series for 0 = 30° 

cos? 0 + соѕ? 0cos(20) + cos? 0(со530)--.....-- cos" Өсо5(п0) is in--t [sinet 1 , then k is 

A tourist takes a trip through a city in stages each stage consist of three segments of length 100 
meters separated by right turns of 60°. Between the last segment of one stage and first segment 


of the next stage, the tourist makes a left turn of 60°. The distance the tourist will be from his 
initial position after 2017 stages is 100 k. Then k is 


Let A,(neN) be a matrix of order (2n—1)x(2n—1) such that а,-094-1 8 


aj = n? +i+1—2n Vi = j, where аҙ denotes the element of i" row & j" column of An. Let T, = 
102 
У, 
(-1) x (sum of all the element of An). Then the value of “20900 А where|.| represents the G.I.F, 
is 


The minimum area bounded by the function y = f(x) and y = kx +9, (k—R), where f satisfies 
the relation f (x + y) = 2t (x) - xt (y) - y f(x) yxy eR & f'(0) 20 is9 A, value of Ais 
Let f(x) be a differentiable function such that f'(x) is symmetrical about the line 2x = 5 апа f(1) = 
3 
2, f(4) = 6 then J дах is equal to 
2 


If the radius of circumcircle of the ATPQ where PQ is the chord of contact corresponding to point 
T with respect to circle х? + y? — 2x + 4y —11— 0 is b units. Then the minimum distance of T from 


director circle of the given circle is 12 — 44x , then k is equal to 


Space for rough work 
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55 

"EI Q. No. PHYSICS CHEMISTRY MATHEMATICS 
co 

ос 

БЕ 1. А,С А, С, D А, В, С 

oz 

5Ш 2. A, C, D B,D A,C 
іс 

E: 3 3. B,D B,C A,B,C 
Ss 

85% 4. АС A,C А,В,С 
es 

Ей 5. А, С, 0 А,В, С, D А,В, C, D 
[s] 

on 

а 8 6. А, В A,D A,C 
«g 

84 7. с B,C A,B,C 
оч 

ЕЕ 8. А B,D A,B 
Еш 

Ke 9. D А,С с,р 
zi 

52 10. A, B,D A,B, C, D A,B,C 
23 1. 6 7 2 
PE 

Ф Б 2. 2 6 7 
28 

oe 3. 3 4 6 
58 

$3 4. 5 8 4 

(7) 

ш 5. 4 3 2 

E 

T 6. 8 8 2 

2 

8 7. 1 2 2 

б 

8 

с 8. 4 8 8 

3 

a 9. 2 3 4 

ш 

£ 10. 2 3 2 


AITS-FT-V-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


Physics PART - | 
SECTION – A 


1. A,C 
Refer to figure. potential at O is 


2 
Refer to fig. again (AE)? = а? + B 
45 “ба 
2 


2 
T va gang nes 2 ‚ Similarly DE = 224 and BE = 5,CE =Ê. Potential at E is 


zd 220. 42812 
Е Ang AE ВЕ DE CE 
Work done in carrying a charge - e from O to E is 
--е(0-0)-0 
Potential at F is 


TIN OCC EN а 
F 4ng AF BF DF CF 
Now, AF = ВЕ = 4/5 a/2and CF = DF = а/2 
Putting these values, we get 
q 1 
V: =—_| —=-1 
д 538: | 
Work done is carrying a charge — e from O to F is 
W = -e(Ve - Vo) = -eVe 


Hence the correct choice is (a) and (c). 


2. A, C, D 
In the steady state, no current flows through the branch ABC containing the capacitors. Thus all 
the current flows through ADC. So choice (a) is correct. Current through В; = current through Re 
= | = 12/24 = 0.5 A. Now p.d. across A and C = 12 V. Therefore Q = МС, = УС. Thus 
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= = 25-2. Also V, + V5 212. Therefore, V, = 8 V and V2 = 4V. Thus 
2 1 
Q=C,V, = 10uF x 8V = 80uC = charge on C». Thus the correct choices аге (а), (c) and (d) 


3. B, D 
Consider a small element of length dx of the rod at a distance x from wire PQ as shown in figure. 
The magnetic field use to wire PQ at the element is 


Q 
dF = Bl, dx = Hole 
2тх 
Total force experienced by the rod is 
F = [ағ 
_ шо» 2 
2п, x 
х-а 


Now, the magnetic field В is not uniform; it decreases as we go from and A to end В of the rod. 
Hence the rod will also experience a torque. Thus the correct choices are (b) and (а). 


4. A,C 
PEDE д 6 - vð, 
V = ме, +гое,, t=—, r = —е 
[0] [0] 
5. A, C, D 


Using Gauss theorem. 


6. А, В 


(a,b)as Е х РАТ ЕМ 25 


n? 


7. [e 
UN; ——> ёз + 2 ;He* + on! + 2y 


8. A 
From black body radiation concept. 


9. D 
The resistances of bulbs B;, B» and Вз respectively are 
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2 2 
А, = v^ (250) _ 6250 
W, 100 
2 
В, = 250) = 10420 = А, 
60 
Voltage across Вз is V3 = 250 V 
Voltage across B, is V, = Ви 26 
(А; + R2) 
_ 250x625 _ 9, 7, 
(625 + 1042) 
Voltage across В: is V, = 250 – 93.7 = 156.3V 
2 2 
М, - Ví. (93.7) -414W 
R, 625 
2 
Power output W, = TELER 23W 
1042 
2 
з = UNE 60W 
1042 


Hence УУ, < W, < Ws, which is choice (D) 


10 A, B, D 
Е, N 
ЮУ 
Е 
а, = gsin0 


F = Nsin0, N 2 тасо50 


== Smgsin20 


SECTION - C 
1. 6 
AM, = A.V, 
2 
V = fo Uy 
y 
By Вегпош 5 theorem 
p dius p 1 
=+- V? +gh, = >+ и + gh 
p 2 y g 1 p 2 0 9 2 
20у -1/4 T т 
г, -n|i-4 т: =1, [1+ 2y] 
0 

>n+ta=6 
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Ta =0 

m;g/, sin45? = m,g/, sin45° 
m, = Plis m; = Pol 

From (1), 

pie = pols 


3 
In steady state heat flow will be same across each sheet. 
Now J=o(Ty – T/)A 


Ј= о(т* —Т;)А 
4-о( – Т )А 
Now 3J = о(Т Т4) = 0, 


ГЭР 

4 

5 

Speed of ions 

v =E =5000 ms“ 
B, 

m, туу 
9,,-22(5-£&]-2 ав 2 
лылы с> pgjamu 

B 
4 

зэ, МЭ сөн 
8х10 


d= 15107 = 2.5mm 


4 
For plane surface. 
n, n, n, —n, 
+ кӛзі 
—mR у R, 
n, = 1,1, = 1.5 1 А, = оо = v = —1.5mR 
For curve surface 
n, 2 n, п, = П, 
-(1.5mR +R) оо R 
n, = 1,1; = 1.5 


мер ee 
3 
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Tu 


m28 mig 
z 
——> |—_ 
2 
2 
Т, 


Т, 


2:4. 


- 
Е 
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6 8 
dR x y У! dx 
wy x-«r L+r 
L Ler yi 
R- [59 p(L+r), L+r y 
wy Wy, r Y 6 
<> 
Now r= Уз L В PL in ds 236045 г <- r 
У, – Y» м (у; Yo) Yo 
7. 1 
_ AX А,х, 
cm A,—A, 
A, =5x6x9 = 270m? 
1 2 
Rom, SOUND = em 
X, =0,X, --2 
хосыг dom 
27-9 
8 4 
psy oue 
dt 
4N 
9 2 
Vag = X 
R, + a =X 
А, +x 
Vas = 2Veg 
Vac = Мо 
EN. 
"В, +x 
Now 2R, = х 
= АЛАР Re 2 
А, +28, В, 
10. 2 
6 
E, =—=2N/C 
4e 
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Chemistry PART -II 


SECTION - A 


1. A, C, D 
AH is a state function so it is independent of path. 


2. B,D 
The yield of product will depend on stability of the carbocation. Carbocation corresponding to (y) 
is more stable than (z) as well as (x). 


8. B,C 
KNO, ——KNO, +0, 


NaNO, —— NaNO, + O, 
Cu(NO, ), —— СиО + NO, 


Pb(NO,), ——>PbO + NO; 
4. A,C 

Fact. 
5. A,B, C, D 


A) bond cleavage takes place as a result of reductive ozonolysis. 
(B) epoxidation 

(C) syn addition 

(D) oxidative cleavages in basic medium 


6. A, D 
Fact. 
га B,C 
Highly electropositive metal are extracted by electrolytic reduction. 
8. B, D 
Fact. 
9. A,C 


Rotation is restricted about « — bond. 
10. A,B, C, D 
Fact. 
SECTION - C 


i 39 
lj, XeF,.C,F, 
SO,,NOCLCIF, 
F,CO, 


2. 6 
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б О 
——C—OEt — — —» 2 moles, || H > 1 mole 
OH » | mole, SH » | mole, 


Epoxide - 1 mole so total 6 moles. 
3. 4 
EN N 
а ‚М2 ^а Е&2 
СІ 


4. 8 
|Pt(gly), СІ, |and|Co(en), СІ, | have 6 & 2 optically active isomers respectively. 


5. 3 


| 
ROH + CH4COCI » R—O—C—CH3 


In the above reaction molecule wt. of product is increased by 42 units. 

So if n, - OH groups were present in the compound then increase in molecule wt. will be 42 n 
increase in mass of compound = 218 —92 = 126 

42n—126—n-3 


6. 8 
АНД = 2x AH; (NH) - 3x AH; (H;) - AH? (H;) = —20Kcal 
AS? = 2x AS? (NH,) - 3x AS? (H,)— AS? (N,) 
= 2x 45 — 3 x 30 — 40 = —40 cal = —0.04 Kcal 
AG? = AH? - TAS? = —8 K cal 


7. 2 
2NO 4- O, —— 2NO, 
2 0.5 0 
2-1 0 1 
n = 2.5, п, = 2 
Ап = 0.5 
AP — AnRT _ 0.5 x 0.0821 x 300 _9 
V 6.25 
8 8 
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3 
5-е =8 
P—e=18 
Pe —Se =10 
de = 10 
Аї Мо = 36 
6-3 = 3 
3 
3A(g) > 2B(g)+2C(g) 
t=0 3P 0 0 
1-9 ЗР-ЗР; 2Р, 2Р, 
t=% 0 2Р 2Р 
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Total pressure after long time = АР = 400 = Р = 100 
Pressure after 9 minutes = ЗР + P; = 387.5 = Р; = 87.5 
Pressure of A becomes one-eighth in 9 minutes. That means 3t; = 9 > 2-3 
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Mathematics PART - Ill 
SECTION - A 
1. A,B,C 
Replace x by 2, we get 
2(2)-212)-2()-4 "T (i 


-ңа Д-ға) 


Replace x by 1, #(1) 2 —1 ....(ii) 
— deb +5f(2)+2=2 Tu (iii) 
Solving (i) & (iii) НЕ? 
2. А, С 
1 В 
inB = — A esa 1 
sin JE |2) (v2 | 
2(sinA A 
&sinC = sin(135° д) 287 2-2 
c+ta-—b B 
tan — 
2 2 
= R(V2 —1)(sinA + sin C — sinB) 
OI = В? - 2Rr 
ОР —R'(1—2sinA —2sinC + 2sinB(V2 —1)) .......... (i) 


&/201 = AB — AC 

OF = (C — 2(sinA + sin C — sinB))(V2 —1).......... (ii) 

From(i) & (ii), we obtain 

2(sinC – sinB} = (1— 2(sinA + sinC - sinB)( V2 — 1) 

= 1 2(sinC — sinB} = (sin A + sinc — sinB)(V2 — 1) 

=> 1-2sin^ C + 2/2sinC -1— 2 2 (sinA + sinC)( V2 -1)- (2- v2) 

= —(sinA + cos A) + 2(sinA + cos A) = (2/2 —2)sinA + (2 — v2) (sin A + cos A) 
«-(2-42) 

= —1—2sinAcosA = (V2 —2)sinA — /2cosB - 2(2 — v2) 

= (V2sinA —1)(J2cosA — V2 +1) = 


MU EE +s sina = 3492-2 
42 АД 2 
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3. A, B, C 
АС|РН % 2AC=PR 
So, ABPC is a parallelogram comparing the coordinates of Q 
midpoints of diagonal, we get 
P(—a,b,c)Q(a,—b,c) & R(a,b,—c) . C A 
Also AD & AP are medians of AABC and APQR 
respectively. 
So, centroids are coinciding. The perpendicular bisector of Р R 
PR is also perpendicular to AC. 
.. the circumcenter of АРОН is orthocentre of AABC 
area(APQR) = 4area(AABC) 


-4(ОАВ) + (овс)? + (OAC) 
Where OAB is the area of projection of AABC on the plane 
ХО? etc. 


- axb 
>y= 
^ 
> (xxy)xy - axy 
> (ху).у—(у.у)х =аху 


=у-|у|х=аху (- xy - 1) 


= х= fy-axy| 
y 
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Similarly by applying integration by part 6 times we get 


27 C. 7.6.5.4.3.2.1 fee 
201.202.203......207 > 
_ 207! 7! 1 
© 71200! 201!202.203 "7 207....208 
22 2111 
| 208 k 
6. A,C 
f (x) = Кх 


1 n + 2 ах 
0 0 


әз кек + af kxdx + sf kxdx 
0 0 0 


= Sif +2 +3° +49 +59] 
| k[5x6] 
22/3 
_ 225K 
TES 

225K 


given = 450 


->К--4 


7. А,В,С 
a(b-a)-c(b-a)- 0 C 
AC. AB=0 
Also a +c = 2b — (i) &b* +c? =a’ b 
b? =(a—c)(a+c) = 2b(a-c) 
—b-2(a-c)- (ii) 
From(i) & (ii) we get 


abc 
5 4 8 
2 
(hades Se 
6X 


а= 5,0 = 4,с = 3 


8. А, В 
At the point of contact of two functions their value are equal and their derivatives are equal. 
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ах? + 4x = — & Зах? +4= – — 
>x = A 
2 
—a--4 
1 -1 
Ыр р |& 9122.-402 
285 2 
Area of triangle formed by any tangent to rectangular hyperbola ху = с? with coordinate axis 
equal to 2с? 
<. Area= 2 


Р 
21- "ап! v1—x?dx 
= 


Integrating by parts 
| —^ 


2 


| -Х 


| 
х 
dx 
А е) 
E ш put x = sin, dx = cos0 00 
0 (2-х2)11-х” 
xP sin^o 
24 2-віп”0 
= саг 
24 2-віп”0 


жап” 1 a 


EE | sec? 000 
2tan?0-- 2 їап2 0 


0 
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A, B, C 

0 a 
0 0 
0 a 
0 0 


0 0 
0 
->АЗ-0 
(А +1) = A? +3A? +3A +I 
(A +I)? = 50А +1 


` 


0 а 
0 0 


2 


10 
(АН)? -50a =] | 

01 

SECTION -C 
2 
tan0(1-- tan? 0 

tano _ tane E oer 
cos 20 1—tan?6 
г. (tan2 — tan) + (tan4 — tan2) +............... + tan(2048 — tan1024) 
= tan 2048 — tan1 
7 
біп А = sin2B = sin A = 2sinBcosB 


Also, sinC = sin3B = 3 sinB — 4 sin?B 

г.а = 2bcosB,c = b(3 — 4sin^ B) = b(4cos*B — 1) 
hence а? =b(b+c) 

A triangle of smallest perimeter means gcd(a,b,c) = 1. 


In fact gcd (b,c) = 1 since any common factor of b, c would be a factor of a as well. 


“А perfect square a? is being expressed as the product of two relatively prime integers b and c, 
it must be the case that both b & b + c are perfect squares. Thus for some integer m & n with 
gcd(m, п) = 1 we have 
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b=m? &b+c = п2,а = тп 
2cosB - 1 =2 
m b 


г: 2С>90%--О<В<307 
843 < 2cosB= <2 
m 


The smallest value of (m, n) that satisfies the above mentioned conditions are 4 and 7. 


3 6 
7 (7 14 
С, lr [14 
к 14—k 
| па К XE fe] 
7 14 ГА 
> оза Hye Dk 
k=0 r=k k=0 
7 k 
-25o fi] = 6” >7° 
k=0 
4 4 
sin! Vx 
|= ах... 
[б жюк () 
A sin 41—x 
a (1—х) —(1—х)+1 
1 МЛ 
cos !Jx 
= 9 на (ii) 


2 
2 
т 
2|-- 

3-/3 

2 

| т 
4108 

n — 108 

5 2 


z = соѕ0 (соѕ0 + isin9) 


n n+1 
2-2 
z“ = 
1 1-z 


k 


cos“ 0(cosk0 -- isink0) 
кг 
Е соѕ0(соѕ0 - isin0) — сов" ө(соѕ (n +1)0+isin(n+ 1)0) 
sin? 0 — icos0sinO 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


16 
AITS-FT-V-(Paper-1)-PCM (Sol)-JEE(Advanced)/17 


Р icos(cos0 -- isin0) — cos" ө (соѕ(п +1)0 +-іѕіп (п +1)9) 


sin0(cos0 +isin6) 


ЕК КҮТ соѕ"*'0(соѕп + isinné) 
Е sin 
sinnücos" ð . cos"*' 0cosn0 
= .—.ileot0 – ———— —— 
5119 5110 
У (cos 0) совке = в8їпп0со87770 
к біп 0 
For 0- 30° 
n+1 
ШІСІ 
—2sin—|—- 
612 


6. 2 
In one stage the tourist traverses the complex number 


ze E 
х = 100 +100z + 100z = 100 — 1004/3i 
т му IN 
where z = cos— + isin— 

3 3 


In 2017 stages, the tourist traverses the complex number 
W =X XZ + х2? +... H xz? 


4 — 72017 
=X = 
E 


= XZ 
|w] = |xz| = 200 
f. 2 
a, = Ovi = | 


a, =(n—1) +ivi=j 


.. sum of all the elements of A, 
2n-1 


= шыр 
= (2n—1)(n—1) + (2п—1)п 
= 2n? - Зп? + Зп +1 


п=1 п=1 


п=1 


= 2 
520200 
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8 
F(x) = tim ++] 
_ ү 2001) + half (x) - 2t (x) — xt (0) + о, (x) 
Ast (0) <0 h 
vm lf) -t (0) 
шин ho | f(x) 
F(x) = (д) 
тш fo = 2ff(x) =x +C 
о) = 


when a = 0, area is minimum 
Required min area = 2 | 2./уау 
= 72 sq. unit 
4 
5 5 
f'—-x|2f'—-x 
É | Б. | 


Replacing x by 3-х 


Р(х) = f'(5—x) > F(x) =-F(5—x)+C 


-С-Қх)-Ң5-х) 
->С-8 


TS =OT-SO=12- 4V2 
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FIIT) EE JEE (Advanced), 2017 


Time Allotted: 3 Hours 


FULL TEST - V 


Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 


Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each part has only one section: Section-A. 

Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 


on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 


Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) 


Section-A (01 to 10) contains 10 multiple choice questions which have one correct answer. 
Each question carries +3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (11 to 16) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and — 1 mark for wrong answer. 


Section-A (17 — 20) contains 4 Matching Lists Type questions: Each question has four 
statements in LIST | & 4 or 5 statements in LIST ЇЇ. The codes for lists have choices (A), (B), (C), 
(D) out of which only one is correct. Each question carries +3 marks for correct answer and 
— 1 mark for wrong answer. 


Name of the Candidate ITE Л ЕЕ Б ЕЕ р ЕЕ 
(ШШШ ЇЇ 


ктотетә. — |ГГІПГІГІГІГІГІГІГІГІГІГІГІГІ 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na 6.023 х 107° 

Planck's constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE is correct. 


1. A heavy nucleus at rest breaks into two fragments which fly off with velocities in the ratio of 8 : 1. 
The ratio of the radii of the fragments (assumed spherical) is 
(A) 1:2 (B)1:4 
(C) 4:1 (D) 2 : 1 
2. Monochromatic light of wavelength X. emerging from slit | 
S illuminates slits 5, and 5, which are placed with Я 
respect to S as shown іп Fig. 27.5. The distances x апа > | | | 
D are large compared to the separation d between the ——» |... 1I» | | Р 
slits. If x = D/2, the minimum value of d so that there is 21 5 | 
a dark fringe at the centre Р of the screen is | 5 Screen 
1 x 
AD 21D 
A) ,/— ву). == 
(А) 3 (B) 3 
(C) 70 (D) 2 > 
3. A particle free to move along the x-axis has potential energy given by 


U(x) = k[1- exp(-x?)] for — < x < +00 

where k is a constant of appropriate dimension. 

Then 

(A) at points away from the origin, the particle is in unstable equilibrium 

(B) for any finite nonzero value of x, there is a force directed away from the origin 

(C) if its total mechanical energy is k/2, it has its minimum kinetic energy at the origin 
(D) for small displacements from x = 0, the motion is simple harmonic 


Т212-201с 


Space for rough work 
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4. Three rods of the same length are arranged to form an equilateral triangle. Two rods are made of 
the same material of coefficient of linear expansion о; and the third rod which forms the base of 


the triangle has coefficient of expansion ас. The altitude of the triangle will remain the same at 
all temperatures if the o,/a, is nearly 


(A) 1 (B) 1/2 
(C) 1/4 (D) 4 
5: In the figure, the wedge is pushed with an acceleration of 
10,3 m/s’. It is seen that the block starts climbing upon the 
smooth inclined face of wedge. What will be the time taken by the  —» ыг 
block to reach the top? SS 
2 1 
(A) -=s (В) —s 
(5 5 в 
(С) V5 s (D) (2 
6. A thin uniform annular disc (see figure) of mass M has outer radius 


4R and inner radius 3R. The work required to take a unit mass from 
point P on its axis to infinity is 


2GM 2GM 
(A) Fe 42 -5) (В) -- (42-5) 
GM 2GM 
C) — D) ——|42-1 
OR VIP SR | | 
7. A bi-convex lens is formed with two thin planoconvex lenses as 


shown in the figure. Refractive index n of the first lens is 1.5 and that 
of the second lens is 1.2. Both the curved surface are of the same 
radius of curvature R = 14 cm, For this Bi-convex lens, for an object 
distance of 40 cm, the image distance will be 

(A) -280.0 cm (B) 40.0 cm 

(C) 21.5 cm (D) 13.3 cm 


Space for rough work 
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The half-life of |371 is 8 days. Given a sample of 3711 at time t = 0, we can conclude that 
(A) no nucleus will decay before t = 4 days 

(B) no nucleus will decay before t = 8 days 

(C) all neclei will decay before t = 16 days 

(D) a given nucleus may decay any time after t = 0 


Which of cases have a non zero net torque activity on the rod about its centre? 
F 


30° 


30° 
i 
( ) E 
Force are applied on rod Rod sliding on smooth ground 
F 
F F 
WLLL 
30 30" (iv) 
(Cube is pulled on smooth surface and 
(iii) moving with constant acceleration) 
(A) In case (i), (ii) (B) In case (ii), (iv), (i) 
(C) In case (i) & (iii) (D) In all case 


Three moles of an ideal monatomic gas performs a cycle shown 
in figure then temperature of the gas is different states asked as 
1, 2, Запа 4 in figure are 400, 700, 2500 & 1100 K respectively 
(A) value of = P; / P, = V, / V, 

(B) value of P, / P, = V, / V, 

(C) work done = 14 J 
(D) 


D) work done —18.247J 


Space for rough work 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct. 


A pair of parallel horizontal conducting rails of negligible resistance shorted 
at one end is fixed on a table. The distance between the rails is L. A 
conducting massless road of resistance R can slide on the rails without 
friction. The rod is tied to a massless string which passes over a pulley 
fixed to the edge of the table. A mass т, fixed to the other end of the string, 
hang vertically. A constant magnetic field B exists perpendicular to the 


Paragraph for Questions 11 & 12 


table. The system is released from rest. 


11. 


The acceleration the mass m moving in the downward direction is 


B?L?v 

A 
(A) g MR 

B*L’v B*L’v 
C - D 
2 £d o fos ТР 
The acceleration of mass т when the velocity of the rod is half the terminal velocity is 
(A) g (B) g/2 
(C) g/3 (D) 9/4 


Space for rough work 
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Paragraph for Questions 13 & 14 


Most materials have the refractive index, n > 1. So, when a light ray from air enters naturally occurring 
sino Mae 
б. эээ it is under stood that the refracted ray bends towards the 
sin®, п, 


normal. But is never emerges on the same side of the normal as the incident ray. According to 


material, then by snell's law, 


electromagnetism, the refractive index of the medium is given by the relation, n — (% = tJe,n, where в is 
V 


the speed of electromagnetic waves in vacuum, v its speed in the medium, s, and u,are relative 
permittivity and permeability of medium respectively. In normal materials, e, and u,, are positive, implying 
positive n for the medium. When both ғ, алам, are negative, one must choose the negative root of n. 
Such negative refractive index materials can now be artificially prepared and are called meta-materials. 
They exhibit significantly different optical behavior, without violating any physical laws. Since n is 
negative, it results in a change in the direction of propagation of the refracted light. However, similar to 
normal materials, the frequency of light remains unchanged upon refraction even in meta-materials. 


13. For light incident from air on a meta-material, the appropriate ray diagram is 


Air 


(B) Meta-material 


Air 


(A) Meta-material 


9: 


Air 


(C) Meta-material 


Air 


(D) Meta-material 


Space for rough work 
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14. 


A rod of length 6 m has a mass 12 kg. it is hinged at on end A at a 
distance of 3 m below water surface. The specific gravity of the 
material of rod is 0.5. 


Choose the correct statement: 
(A) The speed of light in the meta-material is v = с | п | 


(B) The speed of light in the meta-meterial is v = 5 


(С) Тһе speed of light іп the meta-material is у = С 


(D) The wavelength of the light in the meta-material (Am) is given X, = Aar IN|. Where A, is 


air 


wavelength of the light in air. 


Paragraph for Questions 15 & 16 


A 


What weight must be attached to the other end B so that 5 m of the rod is immersed in water? 


(A) 7 kgf (B) “kat 
7 7 
C) — kgf D) — kgf 
(С) -kg (0) kg 
Find the magnitude and direction of the force exerted by the hinge on the rod: 
(A) ы. kgf in the downward direction (B) 8 kgf in the downward direction 
(C) 4 kgf in the downward direction (D) 5 kgf in the downward direction 


Space for rough work 
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(Match List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which only ONE is correct. 


17. Three wires of length | and linear charge density X each is shaped into an equilateral triangle with 
point O as centroid of this triangle. Now the wires are arranged in different shapes with point O 
fixed as defined earlier. Math List — | having different shapes with List — II potential at point О: 


List - | List - Il 
3, 
(P) Ж TE) 
О 
(О) s (2) ЛИ In(2V7 +348) 
—_ - 0 
3X 
(R) (3) Эх: In(2+ V3) 
„О 
TÀ 
(S) (4) | 2ле, 
Codes: 
P Q R S 
(A) 1 2 3 4 
B) 1 4 2 3 
(C) 3 2 4 1 
(D) 3 4 2 1 


Space for rough work 
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18. When ice melts completely, level of liquid in which ice is submerged: 
List -1 List - II 
(P) (1) | Increases 
steel 
(Q) (2) | Decreases 
(R) (3) | Remains same 
(S) (4) | May increases or decreases 
Density of oil is greater than density of ice 
Codes: 
P Q R S 
(A) 1 2 4 4 
(B) 3 2 4 4 
(C) 3 1 4 1 
(D) 3 2 3 1 


Space for rough work 
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19. A sample of gas goes from state A to state B in four different manners, as shown by the graphs. 
Let W be the work done by the gas and AU be change in internal energy along the path AB. 
Correctly match the graphs with the statements provided. 


List – 1 List — 11 
(P) (1) | Both W and AU are positive 
(Q) (2) | Both W and AU are negative 
(R) (3) 2. whereas AU is 
(S) (4) 2227 whereas AU is 
(5) Specific heat of gas must be 
positive 
Codes: 
P Q R 5 
(А) 4 2,5 3 2,5 
(B) 4 25 1 2,5 
(C) 4,5 2,5 3 4,5 
(D 5 35 35 3 


Space for rough work 
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20. Column shows O, object and О» image. The optical system responsible can be a spherical 
mirror, plane mirror or a thin lens. In the case of the lens and spherical mirror, straight line shows 
the principal axis. Match List-l and List-ll: 


List -1 List - Il 
O 
$ 
(P) | Oi е | (1) | Concave mirror between О; and Ор 
: --»х 
hy > hı 
О 
9 
(О) о, ?. p (2) | Diverging lens between О, and O» 
PERI PD, ee 
hı > hy 
О 
e 
| 
(В) Th дын (3) | Convex mirror between О; and O; 
1 
О ө hz > hı 
O 
e 2 
1» -->х 
(6) | (4) | Converging lens between О; and О» 
hy 
hı > hy 
of 
(5) Inclined plane mirror somewhere between 
О, апа О» 
Codes: 
P Q R 5 
(A) 125 35 45 45 
(B) 1,5 2,5 1,2,5 1,4,5 
(С) 1,2,5 3,4,5 4,5 3,4,5 
(б) 1,5 3,5 4,5 4,5 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE is correct. 


1. 


11 moles № and 12 moles of Но mixture reacted in 20 litre vessel at 800 K. After equilibrium was 
reached, 6 mole of Нә was present. 3.58 litre of liquid water is injected in equilibrium mixture and 


resultant gaseous mixture suddenly cooled to 300 K. What is the final pressure of gaseous 
mixture? Neglect vapour pressure of liquid solution. Assume (i) all NHg dissolved in water (ii) no 


change in volume of liquid (iii) no reaction of No and Но at 300 К: 


Initial condition 
(A) 18.47 atm (B) 60 atm 
(C) 22.5 atm (D) 45 atm 


The following mechanism has been proposed for the exothermic catalyzed complex reaction: 

А + В| АВ AB +IP +A 
If ky is much smaller than Ко, the most suitable qualitative plot of potential energy (P.E.) versus 
reaction coordinate for the above reaction. 


(A) (B) 
n 
A 
A+ 
IAB AP 
АВЧ 
reaction coordinate reaction coordinate 
(C) (D) 
Ш 
a 
y 
TAB ABH 
A+P 
reaction coordinate reaction coordinate 


Space for rough work 
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3. The final product of complete hydrolysis of (CH3)2SiClo followed by polymerization forms 
(А) (CH3)oSiOSi(CHs)2 (В) (CH3)2Si(OH)o 
он) (сна бн ү үз 
(C) но—&—0-[-&—о-}-&—Оон „еж але аы. 
сн, сн, / Сну ОН. “ОН 
ОН 
4. Which of the following alkene is obtained as major product when the alcohol 


reacts with dil. Но5О,2 


1 ‘OD 
[Br | | ae 
5. At what = does the following cell have its reaction at equilibrium? 
(СО; ] 


Ag(s) | Ад:СОв(8) | Ма:СОз (aq) || KBr(aq) | AgBr(s) | Ag(s) 


Ksp = 8 x 10 "^ for Ag2COs and Ksp = 4 x 10 ^? for AgBr 


(А) АЛ! x 1077 (B) V2 x 1077 
(C) V3 x 1077 (D) 44 x 1077 
6. Which of the following species do not have O — O bond length longer than that in O, molecule? 
(A) H,S,O, (B) H,SO, 
(С) H,O, (0) О, [ВЕ] 
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Which of the following reactions will not give alkylation product? 


«09-11 ши, JONG H? 
(C) © + CH,COCI Mc (D) © +Me,c - сос! — e , 


The incorrect statement about the following reaction sequence is 
CL/FeCl, HNO, + H,SO,, A HNO, + H D A 


> P _ 0 


(1) (2) 


Onan Чо " 


(А) "Т gives ап aldol condensation reaction on heating with NaOH Ку? 
(В) Compound R is more reactive towards М-Н, than compound Q. 


(C) compound О-о х. ЮО. p: pis PhCI 


(ii) NaNO, -НСІ 
0-5°C 


(D) In step 5 Acetaldehyde is more reactive than T 


R 
(4) IU ^ 
S 


How many gms of cyclopentane will be formed in the reaction given below (Consider the yield be 
100% in each step)? 


Monochlorination Mg НОСН,СН,С-СН 
SIMA) eB) au 
A Et,0 B (3.5gms) 


(70 gms) 
(A) 5 (B) 6 
(C) 7 (D) 8 


The number of vacant hybrid orbitals which participate in the formation of 3-centre 2 electron 
bonds i.e., banana bonds in diborane structure are: 

(A) 0 (B) 1 

(C) 2 (D) 3 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Questions 11 & 12 
In the manufacture of NagCOx(s) by Solvay process, МаНСОз(ѕ) is decomposed by heating: 
2МаНСОз (5) МаоСОз(5) + CO»(g) + Н2О(0) 
Kp = 0.23 at 100°C AH? = 136 kJ 


11. If a sample of NaHCOs3 (s) is brought to a temperature of 100°C іп a closed container total gas 
pressure at equilibrium is: 
(A) 0.96 atm (B) 0.23 atm 
(C) 0.48 atm (D) 0.46 atm 


12. A mixture of 1.00 mol each of NaHCOs(s) and Ма2СО4(5) is introduced into a 2.5 L flask in which 
Poo, = 2.10 atm and Р, „= 0.94 atm.When equilibrium is established at 100°C, then partial 


pressure of 
(A) СО-(а) and Н20(9) will be greater than their initial pressure 


(B) СО-(а) and HoO(g) will be less than their initial pressure 
(C) СО2(9) will be larger and that of HoO(g) will be less than their initial pressure 
(D) Н2О(0) will be larger and that of CO»(g) will be less than their initial pressure 


Paragraph for Questions 13 & 14 


The empirical formula of a cobalt (IIl) complex is Со(МН.), Cl, . The coordination no.of cobalt in the 
above complex is six. Say that all complexes ionize. 


13. Kp of water 2K kg mole! , when one mole of the above complex is added to 1kg water the rise in 
B.Pt is 6K. Then the value of x is 
(A) 4 (B) 3 
(С) 5 (D) 6 
14. One mole of the above complex gave 143.50 white ppt with excess AgNOz solution. Then x is 
(A) 4 (В) 5 
(C) 6 (D) 3 
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Paragraph for Questions 15 & 16 


A white crystalline solid (A) on dehydration gave a poisonous pseudo halogen gas (B). Compound (A) 
when filed with alkali gave a colourless gas (С), which forms white fumes with НСІ. The fumes condenses 
to white solid with НСІ. The fumes condenses to white solid (D) on cooling. (B) dissolves in KOH solution 
to gave two compounds (pseudo halides) (E) and (F). Compound (E) gave white ppt. (G) with AgNO, 
solution, but ppt (G) dissolves on addition of excess (E). When (F) is heated together with (D) a well 
known fertilizer (H) is obtained. 


15. 


As per the above passage (A) is 


(A) (NH,), C,0, (B) (NH, ), CO, 

(C) NH,CN (D) NH,BrO, 

Which of the following dehydration agent can not be used for the conversion of (A) to (B)? 
(A) Р,О; (В) сопс.Н,5О, 

(С) СаО (D) (В) and (C) both 


(Match List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which only ONE is correct. 


17. 


Match the following: 
List - I List – 11 
(Р) | Isothermal process 


(1) 
(Q) | Reversible adiabatic process (2) | AH=0 
(R) | Cyclic process (3) | AS=0 
(S) | Isochoric process (4) | w=0 
(5) | AG=0 
Codes: 
P Q R 5 
(А) 1,2 3 1,2,3,5 4 
(B) 2 4 4,5 1 
(C) 1 2 3 5 
(D) 4 5 2 3,4 
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18. Match the following: 


List – 1 List – Il 

(P) | О» (1) | Paramagnetic 

(Q) | Б; (2) | Día magnetic 

(В) | C (3) | Bond order : 2 

(S) | М (4) | Laste goes in anti-bonding molecular orbital 

(5) | Laste goes in bonding molecular orbital 
Codes 
P Q R 5 

(А) 2,4 3,4 4 5 
(В) 1,34 1,5 2,3,5 2,5 
(С) 2,5 2,3,4 4 3,5 
(D) 4 3,5 4,5 1,3,4 


19. Match the following: 


List – 1 List — 11 
(P) | Addition of НСІ can make the buffer solution (1) | СНзСООМа 
Addition of NaOH can make the buffer 
(Q) | solution (2) | NH; 
Increase solubility when added to a saturated 
(R) | solution of СиСОз 5 | дэс 
Form buffer on mixing with solution of their 
(S) conjugate acid base (4 | NaPeGS 
(5) | HCOONa 
Codes: 
P Q R S 
(A) 1,2,4,5 34 2 1,2,3,4,5 
(B) 2 3 4 5 
(C) 5,1 2,4 3,5 2,4 
(D 5,1 3,5 45 5,6 
20. Match the following: 
List – 1 List — 11 
(P) | NO, NO, = 2NO,; (1) | K, >K. 
(О) | № + ЗН —— 2NHs (2) | K, =K, (RT) 
(R) 203 = 3055 (3) K, = K, 


(S) | ВР, = Bt & Fa, note :T» 300€ | (4) | K, <K, 


2 


p с 
Codes: 
P Q R 5 
(А) 3 4 1,5 1,2 
(B) 4 5,3 5,1 1 
(C) 5,1 2,5 4,2 3 
(D) 1 2 3 4 
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Mathematics PART - Ill 


SECTION - A 
Single Correct Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE is correct. 


1. 


A triangle ABC has incentre |. Points X, Y are located on the line segment AB, AC respectively 
so that BX. АВ = IB? and CY. АС = IC*. Given that X, |, Y are collinear. The possible values of 
measure of angle A is 

(A) 120? (B) 60? 

(C) 30? (D) cannot be determined 


An equilateral triangle of side length 2 units is inscribed in a circle. The length of a chord of this 
circle which passes through the midpoints of two sides of this triangle is 


(A) 5 (B) 45 
2 42 
() = (D) “> 


М-7%е90 A = 2094 394 4 402 — glove? D = (log, 49)(log, 125). 
Кекен 612020 is equal to 


М. 


The value of st 
А- 
10 


(А) 1 (В) 2 
(С) 3 (D) 4 
bet 858. ы ыны бе real constants and y(x) — cos(a, + x)+ 5009 (а, +х)+ = 
cos (a, + X) 4 ........... (zn cos (a, +x). If xx, are real 8 y(x,) = y(x,) = 0, then x, — x, = 
(A) nn el (B) n El 
Пт Пт 
С)--леі D) —,nel 
(C) 3 (D) 4 
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5. Let a, & b, are positive integers and а, + 4/20, = (2+ v2) then lim ies = 
(A) v2 (B) 2 
(C) е^ (D) е? 
6 For any positive integer n, a, = У Мап? XR &b, = [ап 7. then the value of zi is equal 
| SEE 2nq °" k 2n4-1' b, 
to 
NT 
A) tan? B) n 
(A) ENS (B) пт 
(C) n (D) -= 
n? +1 
[^ An equation a, + ax 4- ax? 4- aX? +......... + ax? + x? = 0 has roots 
96, sin(r6), where r 1, ...... 100 , then the value of agg is 
0 100 0 100 
(A) С sin500 (B) 2% cos 2) 
2 2 
0 100 
(С) 27% 5іп500 (D) 2'% С) ѕіп500 
8. In AABC, there is a interior point Р such that ZPAB = 10°, ZPBA = 20°, ZPCA = 30? 
& ZPAC = 40°, then ZACB = 
(A) 50° (B) 40° 
(C) 20° (D) 10° 
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9. The adjoining figure is a map of a part of a A 


city. The small rectangles are blocks & N 
spaces in between аге streets. Each wef: 


morning a student walks from intersection A 


to intersection B, always walking along S 
streets shown, always going east or south. C 

For variety, at each intersection where he 71 9— 

has a choice, he chooses with probability Уг. | Be — 


(independent of all other choices) whether to 
go east or south. The probability that, on any 
given morning, he walks through intersection 


C is 

11 1 

2a В) — 
(A) 32 (В) 2 

4 21 
С)- р) 2- 
(С) 7 (D) 32 

10 If f(0) = 0 and f is differentiable at x = 0 and k is positive integer then 
X X 
lim — f Н-14-1| 214... Н-1! | 
lim = (x) + Ер | + + % is equal to 
! k 1 ! 
(А) к. f'(0) (В) P» (0) 
r=1 

5.1 

(C) 7 (б) does not exist 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Questions 11 & 12 


A function of satisfies the equation f(x).f'(—x) = f (—x)f'(x) for all x and ҚО) = 3. 


11. The value of f(x).f(—x) for all xis 
(A) 1 (B 
(C) 9 (D) 16 


Jo 3 +(x) 
(A) 17 B) 34 
(C) 102 D) 0 


Paragraph for Questions 13 & 14 


Ina ДАВС B(2,4), C(6,4) & A lies on a curve S such that tans ап 2 =- 


23 
13. Let a line passing through C and perpendicular to BC intersects the curve 5 at P and Q. It R is 
the midpoint of BC then area of APQR is 
(A) 18 д units (B) 8 sd units 
3 3 
(C) Se 6а units (D) 2844 units 
3 3 
14. The eccentricity of the hyperbola, whose transverse axis lies along the line through B, C and the 
hyperbola passes through B, C & (0, 2) 
vig 4T 
(A) — (B) — 
4 2 
7 2 
C) Ja D) 
(С) 3 (D) Ял 
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Paragraph for Questions 15 & 16 


Let PQRS be a rectangle of size 9x3, if it is folded along QS such that plane PQS is perpendicular to 
plane QRS & point R moves to point T. 


15. Distance between the points P and T will be 
(А) J90 (B) = J205 
4 
(C) 5 (D) None of these 


10 10 
A — В) /-- 
(A) 19 (8) 19 
10 
(С) 2 19 (D) None of these 


(Match List Type) 


This section contains 4 multiple choice questions. Each question has matching lists. The codes for the 
lists have choices (A), (B), (C) and (D) out of which only ONE is correct. 


17. Let a, b, с are roots of the equation х? —3x*+5x—1=0.A and B are two matrices given as 
abc bc-a^ ca-b^ ab-c* 
A=|b c a|B-|ca-b^ ab-c* bc-a*|If o,8,4 are the roots of equation |B — х= 0 where 
с а р ab-c? bc-a? са—Ь° 
lis identity matrix of order 3 then match List | with List ЇЇ: 
List | List Il 
(P) | The value of det (A) det (B) is (1) | 18 
(Q) | The value of a+8+7is (2) | 18) 
(В) | The value of |B| is (3) | (18)* 
(S) | The value of |A| is (4) | 6 
(5) | (18)* 
Codes: 
P Q R 5 
(A) 4 3 1 2 
B) 3 2 4 1 
(C) 3 4 2 1 
(D) 4 2 1 3 
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18. A straight line passing through О (0, 0) cuts the lines x =a,y 2» B & x+y =8 at A, В, C resp such 


that OA. ОВ. OC = 48,2 & Қо,р) < Owhere f(x,y) = 1$ + (3x -2у) +e” + 2y =e" —6; 
Match the List 4 with 14511: 
1151-1 1151-1! 
(P) | The value of 2У2(ОА--ОВ--ОС) is (1) | 50 
(Q) | The volume of OA.OB + OB.OC + OCOA is (2) | 54 
(В) | The value of 25a is (3) | 36 
(S) | The value of 18 Bis (4) | 52 
Codes: 
P Q R S 
(A) 1 3 4 2 
(B) 2 4 1 3 
(C) 4 3 1 2 
(0) 3 4 1 2 
19. Match List | with List 11: 
1151-1 1151-1! 
(Р) YT ап! (1) |9 
| | tan x |dx 


„a? +3 is divisible by ([.] denotes 


greatest integer factor) 
(Q) | If a-b-3-cos40 and a-b = 4sin20, then the maximum | (2) | 4 
value of ab is 
(R) | A point D is taken on the side AC of an acute triangle ABC | (3) | 1 
such that AD = 1, DC = 2 and BD is altitude of AABC. A circle 
of radius 2 which passes through points A and D touches the 
circumcircle of ABDC at point D. If area of AABC is N then 


N? 
the value of 45 5 equal to 


5 3/x? ei 4) |5 
e im 2 sin) less than or equal to н) 
x>» (х+1) 
(5) |0 
Codes: 
P Q R 5 
(А) 3 4 1 1,2,3,4 
(B) 1,2 4 1,2,3 1,2 
(C) 3 1,4 1,2,3 2,3,4 
(D) 1,3 2,4 1,2 2,3 
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20. Match List | with List ЇЇ: 
List-l 11511 
(P) | Consider the integral (1) | 3/2 


КЕ Га + x)(x + In x)! dx 


л/2 k | 101 
| -| (1+ esinx +Insinx) ^ cosxdx 


біп”! 1/е 
101 — 
Iis Sa, 29059 К then K 
101 101 
(Q) | ю-1-2-7 ашк E 
us h x? +kx +k? ( 
T 
& kl(x)-I(1) = —=,k = е" 
43 
a is equal to 
(R) | Let f(x) be a continuous function satisfying (3) | 5 
3 
9f(3) < 1, (x? (х) + (f(x))-)dx +k, then the least passible 
value of k is 
(S) | rhe values of definite integral [^ а 19% аҳ wherea > 1& | (4) |? 
[.] denotes the greatest integer is e, then the value of 
5[а] is 
(5) |9 
Codes: 
P Q R S 
(A) 1 2 4 3 
(B) 2 1 5 3 
(C) 2 1 4 3 
(D) 2 4 3 1 
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Physics PART -I 


SECTION - A 


1. А 
Let m, and m» be the atomic masses of the fragments and v, and vz their velocities. From the 
principle of conservation of linear momentum, we have 

m 
m; 


Now m, = А,(В;)' Запа m, = А,(В,)". Hence 
m (в, из 
mz (В; 
FO EST В, d 
or -=|| or = 
8 (В, В, 2 


2. А 
Refer to figure. to reach point P, wave 1 has to travel а path (55, + SP) while wave 2 has to 
travel a path (SS; + S;P). Therefore, when the waves arrive at P, the path difference is 


hi 


А-(85,-5Р)-(55,-ЗР) 7... (1) 
Now, in triangle 55,5,, we һауе 


1/2 
(x2 у д2ү/2 _ d 
SS, = (х +d°)"* =x} 1+ 


х2 
d? 
m ps ШЕ 2 у> d««x 
1-2) Р 
d? 
Similarly, 5,Р = (D? +d*)" = of + Же (> d<<D) 


Also (SS, + S,P) = x + D. Using these in Eq. (1), we have 
а? d 
A=x|1+—> |+D| 1+—, |-(x+D 
| 23 | Ен 
2x 2D 
2 
or са 155 
2\x D 


In order to have a dark fringe at P,A = 5. Непсе 
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2 
ЫН) v (1) 
2 2\x D 
1/2 
or d= 53 nre (2) 
x+D 
D 


Putting x = » in Eq. (2), we find that the correct option is (A). 


3. D 
Figure shows the plot of U(x) versus x. At x = 0, potential energy 
U(0) = k[1— exp(0)] = k(1—1) = 0 and it has a maximum value = k at x = +% since 
U(+00) = К[1— exp(- + 00)? | 
= k(1—0) =k 


U=k 
009 


О X — 


Since the total mechanical energy has a constant value = (k/2), the kinetic energy will be 
maximum at x = 0 and minimum at x = +0. At x = 0 
dU 2 
-- = [2 kx exp(-x 50 
| Ay 1. [ px )la x-0 
Hence the particle is in stable equilibrium at x = 0 (origin) and would oscillate about x = 0 (for 
small displacements) simple harmonically. Hence (d) is the only correct choice. 


4. C 
Let L be the length of each rod at 0°C and һе be the altitude AD at 0°C. Then figure. 
A 


When the rods are heated to a temperature t, the altitude becomes 


12 1/2 
һ- |е + a4t)? — 4 + 23 
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Since ол and ос are much less than unity, we can write (1+ o4t)? =1+2a,t and 
(1+ apt)? = 1+ 2a4t. Thus 


12 1/2 
һ- К +2010) – 2-01 23 хэй (2) 
Equation (1) and (2), we get 
2 1/2 2 1/2 
L 5 L 
E <) = [ (1+ 2041) – 20 tzaa 


Which simplifies to give 2а 7 which is choice (C) 


0.2 
5. B 
аы = acos30° - gsin30° 
- 10/83 —в=1о 
silar 
2 
Бї? =1 
NUR 
45 
6 А 
Р 
р 
0: 


Vp = -2nGo(cos0, –со50,) 
0, = 37°, 0, = 45° 


ТЕ М М 
aR? (16-9) 7лВ?° 
W --ур 
7 B 
1_(m-1)_0.5 


f, R, +14 
1 11 07 1 
f fh f, 14 20 
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1.1 1 

------- 

v u f 

u = 40 cm, v = 40 cm 

D 

A radioactive nucleus may decay any time after t = 0. The number of neclei at any time t is given 


by N=N,e“, where à = = 


Where T is the half-life. Hence the correct choice is (d) 
A 


t=T xF =| ma 


Hence, answer is (i), (ii), i.e. (A). 


B 
W = area of loop = zl. —P,V, - P,V, +P,V, | 


= SAR [T,-T,-T. +1, 


W =13.718KJ 


for 1 oh Уаз 472223 
P, М, Р, М, 


с 
Refer to figure let у be the velocity of the rod along the positive x-direction at an instant of time 
and let the magnetic field B act perpendicular to the table along the positive y-direction. The emf 
induced in the rod is e = ВМ. Therefore, the induced current is 
222555 |0222 (1) 
В R 
The rod of length L carrying a current | in magnetic field will experience a force 


y mg 


Z 
Along the negative x-direction. Since the rod is massless, this force will also be equal to the 
tension T in the string acting along the positive x-direction i.e. T = f = BIL. 
Let a be the acceleration of mass m moving in the downward direction, then 
Ma = net force acting on m = mg - Т = mg- Е 


F 
or а=д-— 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www, fiitjee.com 


AITS-FT-V-(Paper-2)-PCM (Sol)-JEE(Advanced)/17 


Using (1) and (2) in (3), we have 
BIL Я B xBL?v 


m mR 
OQ BV 
2 mR 
So the correct choice is (c) 
12. B 
When the velocity of the rod is half the terminal velocity, then a = 5 х 
13. С 
From Snell’s law апа n is negative. 
14. D 
Шин 
15. B 


Mass per unit length of rod is 2 kg. 


Mass of submerged portion of rod is 10 kg and its volume is =m . 


1 
Buoyant force = R = = x 1000 = 20kgf 


16. A 


Let N and H be the vertical and horizontal reactions of the hinge on the rod. Considering 
horizontal and vertical translation equilibrium of rod. 

N + 12 + W = 20, where W is the weight to be attached at end 

H=0 

Considering the rotation equilibrium of rod about A 

20х2.5со50 + 12x gx3cos0-- Wx6cos0 20 


6w =50g -36g «14g 


m. o 
W =—g = —kgf 
38-3409 
Nea E 
3 3 
9n. С 
p 
о 
о 
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20. 


Potential at O, 


yen seca+ tana 
sec p - tan 


In case P, а= В = 60 


V -3x V, «ава 2558] = 6KALN(2+ 43) 


2-18 
In case О, 
.0 
I і t ID 
A B C 
Vac = 2KaIn(2+ /3) 
Vag = Va = Kan 428 «3/8 
2449 


V = Vac + Vas + Vos = 2Kain (247 +348) 


y . Ka _ IG2nr 24.2 
r 
Case S, 
„О 
B C 
A 


Vas = Vao = Kain (2+ 3) 
V = 4Kaln(2+ 43) 


D 
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From the concept of floating level will remain same if object floats and will down if it sinks. 


A 


Area = work, AU=nC,AT and AQ = AU+ М = [ncaT 


(P) Work is negative and AU>0 


(Q) For Q, А 09<0, .. AT «0, AV <0 from 


So, answer is (2, 5). 


(R) _ AV»0, W 50, but AT «0, ~. AU«O 


Answer is 3. 
(S) W «0, AU«O 
Answer is (2, 5). 


PV, Р,М, 


ho kh 


Use the property of images formed by mirror and lenses. 
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Chemistry PART - Il 
SECTION - A 


1. с 
N, + 3H,——2NH, 
11 12 
11-х 12-3х 2x 
at equilibrium 12-3х--6 
Х-2 
n,-6 m=9 ny =4 
PV = (ny, +n, ВТ 
P x (20 — 3.58) = 15 x 0.0821 300 
Р = 22.5 atm 


2. A 
Exothermic reaction mean products are having lesser energy than reactants and k, <k, > 


activation energy corresponding К; is more than Ко. 


3. с 


Те js 
p +2H,Q ——» NE с 


Me Me 
polymerization 
4. B 
OH ОН, 
СІП mis С —CT I-CD 
5. B 


Anode Ag(s) — Ag* (aq) + e^ 
Cathode Ag‘ (aq)-- e. — Ag(s) 
ЕЕ 0.0591,.. [Ag" (anode) 
d n | Ав” |cathode 
At equilibrium, Есе = 0 

Ksp of AgBr = | Ав” | Br | 


Е 


cell 


6. D 
The bond order in О» is 2 while in Нэ5:05, H2O2 have one peroxide bond each while in O2[BF,] 
the bond order is 2.5. 
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OH 
Ht 


Ph H + HEN. v "— 
n 
PhH + > Ph 
AICI 


Ph H + Me, CCOCI ———*—» Ph - C (Me) 


3 


8 A 
МО, 
PhCI (Р), СІ МО, (Q), ON CI (R), 
МО? 
icd ык (5), (Q9 (Т) 
9 с 
СІ MgCl 
Wm ee di 
hv Et,O + HO CH,CH,C== CH -- 
1 mole 2 mole 1-35. 005 


0.5 moles of compound HOCH;CH;-C =CH give = 1 mole С 


0.05 moles of compound give = 0.1 mole =7 gm 
10. с 

Ғасі. 
11. А 

2мансо,,, === №а,СО, у + CO, +H,0,,) 

P P 

К, Р? = 0.23 > P=0.48=P,,,, = 2P =0.96atm 
12. B 

2NaHCO, —— Na,CO,,,) + CO, + Н,О,, 


2.1-Р, 0.94-Р, 
(2.1—P,)(0.94 —P,) = 0.23 
P,=0.77 atm Poo,1.33 аш Papo — 0.19 atm 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


10 
AITS-FT-V-(Paper-2)-PCM (Sol)-JEE(Advanced)/17 


13. с 
AT, =iK,.m 
6-1х2х1 


1-3 
Complex will dissociate in three fragments only so complex is [co (МН). осі, 


14. А 
Moles of AgCl = 1 
Moles of AgCl / mole of complex 


= ionizable СІ in complex = 1 | СО(МН, ), CI, |CI 


15. A 
(NH4)2C 204 ——> (СМ) + 4Н:О 
White crystalline solid Cyanogen дав (Pseudohalogen gas) 


16. C 
Fact. 
17. A 


(P) AE =nC,AT 
AH=nC,AT and AT =0 


(Q) Ош -0 
(R) A State functions are zero. 
(S) AV 20 

18. B 


P) ols’, с 157, o2s^, o 25°, с2р?, n2p;, л2р?, л 2p), x 2р! 
Q) ols’, с 152, o2s?, o 257, n2p,, m2p', 

ols’, o 152, o2s?, o 257, л2ру, л2р? 

ols’, o 152, c2s?, o 25°, л2р?, л2р?, с2р? 


19. А 

(Р) CH3COONa, МН», NaHCO3, HCOONa will react with НСІ and form а weak acid, so can 

make buffer. 

(Q) NH4CI and NaHCO; will react with NaOH to form buffer. 

(R) Will form an ammonia complex. 

(S) All weak acids and weak base can form buffer solution. 
20. A 

(P) Ап -0 

(Q) An = —2 

(R) An = +1 

(S) Ап = +2 
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Mathematics PART - Ill 
SECTION – A 


1. B 
From the relation (Bl) -ВХВА, we see that ВІ is a tangent to the circle passing through A, X, | 


at |. 
Hence /ВІХ- ZBAI- A/2 ..... (i) A 


Similarly Cl? = CY.CA we have 

ZClY2ZCAIZ2A!2  ... (ii) 

It is known that X = 
ZBIC=90° +A/2 |... (іі) 
From(i), (ii) & (iii) we obtain 

А A hn’ A 

AA foo des 
= А = 60° 


= 180° 


2. B 


Let the circumcircle of the equilateral AABC have centre O(0, 0) & radius r. Join A to D, the 


midpoint of BC, then AD passes through O & is perpendicular to BC. Draw OB. Let LM cut the 
sides AB & AC of AABC at X & Y. Then Z XYM is parallel to BC 


OD = tan30° = 1/ 4/3, D = (0,-1/ v3), М E & B(-1-1/ v3) 


Equation of circle is x^ y? -í 


X is midpoint of AB 2 т 


2' 2/3 
1 
on solving x^ + y? = —with line y = -—— we get 
9 y 3 y 2.8 9 

Е [5] ud 

2/3) 3 
г.х coordinate of L & M is D 2l respectively 
LM = J5 

3. B 


log, 50 - log; 2 = 2 


4. A 
Using cos(0 +) = cos0coso — sin8sino in each term & simplifying we have 
у(х) = ^sin(x + а) for some constant ^ & о. So zeroes of у(х) are of the form x -a = пт, nel. 
y(x) =у(х,) =X - x, = пт. 
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A 
а, + V2b, = (2+ V2) 


а, —V2b, = (2-42) 
а, -4(8-48| 48-48) 
(2-42|-(2-42| 


р = 
п 24/2 
lim & = lim V2 Е 5 
noo noo i- D 2 
242 
2:49 
= 42 <1 
+2 
с 


Using De Moivre’s theorem 
(со80--18010) = cosné + isinne 


п-1 
2 
= sinné = 5 "(-1)" "C... , cos" ^^ osin? 6 
k=0 


sin(2n+1)0 = Si) ЭЭ Саун 008 ӨӨ 770 


К-0 


= tanücos^"' УЗ еб, балау” 
к-0 


9-3 "С. їаа = 0 


so tan? 1" 
2n4- 


т! < | < паге the roots of УС ыы = 0 
к=0 


' a, &b, are the sum and the product of the roots respectively, we have 
a, =" C, = n(2n+ 1) 


n 


b, =" С„ =2n+1 


орь 
! 
5 


C, sind +% C, sin26+...... +1 С, sin1000 = Imaginary part of (1+ grj 


100 
= Imaginary part of (1+ cos0 + ising)” =p [cos | sin500 
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A 


Letx = ZPCB then Z PBC = 80° - x A 
By sin law A 
Ja PA PB РС 
PB PC PA 
. SinZPBA sinZPCB біп “РАС 
sinZPAB sinZPCB sinZPCA 
| sin20° sin x° sin 40° 
2 sin10° sin(80° — x)sin30° 


. 4sinxsin40° cos10° 
sin(80° — x) 
2sinx(sin30° + sin50°) 
sin(80° — x) 
sinx (1+ 2cos 40") 
sin(80° — x) 


& so 2 sinx cos40° = sin(80° = x) —sinx = 2sin(40° —x)cos 40° 


=> Xx = 40° х orx=20° 


-.ZACB = 50°. 

D 

The probability that the student passes through C is the sum A Co 
from і- 0 to 3 of the probabilities that he enters intersection 

C; in the adjoining figure & goes east. The number of paths C, 


from A to C; is *"C, because each such path has 2 


eastward block segments & they can occur in any order. The С 
probability of taking any опе of these paths to C; and then C 
зы SET o — 
going east is 2 because there are 3-1 intersection C; B 
2 яав! 9 — 


along the way (including A & С) where an independent 
choice with probability 1 is, made 


| 3 ЭР p” 21 
Хуа ee! 
2 32 


i=0 
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Integrating we get 
f(x).f(—x)=c 
(110) 236-9 
f(x)f(-x)-9 


12. A 


(Soln: 13 — 14) 


8-а 1 сЗа СА-ВА-12 
5 2 
A lies on ellipse whose foci are В & C centre of ellipse is (4, 4) 


Length of major axis = 12 


esate! 
3 


Length of minor axis = 8./2. 
(i) PQ is the latus rectum of ellipse 


2.Агеа- 2 1, Кех Ч =ек = 32 squnits 
2 k, 3 

(ii) APBC is et L’at® 
(iii) Equation of Hyperbola is 
(x-4f (y-4* 

4 4(e? —1) 

2 

It passes through (0,2) = e = T 
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15. B 
Equation of lines QS in 2D will be x --3y –9 = 0 S (0, 3, 0) R (9, 3, 0) 
9 81 3 
RE = —— & E| —,—,0 
110 E 10 | 
So point T will be 
3 E 
P (0, 0,0) Q (9, 0, 0) 
16. A 
Shortest distance between the lines 
r=at+ra&r=b+p8 
a—b).{axp 
Is given by | 2 : | ШИ 
х8] 19 
17. е 
В is cofactor of A 
В| = [AP 
де (АВ) = |A[ 
|A| = 3abc — а? - b? – c? 
—18 
|AB| = (18) 
a+6+7= tr(B|) = ab -- bc - ca— a? - b? – c? 
= 3(ab -- bc 4-ca) — (a - b - c) 
=3x5-9=6 
18. D 
Let the line be Š -3 -r 
cos0  sinO 
ncos0-a 
r sind = В 
r3 (sin 0 + cos 0) = 8 
f(o,B) x 0 
p 3 " 
55 +(3a - 2p) + Je" +2B-2e-6 <0 
- 4 +(3a—2B)° + Je" -2p-e?-6 - 0 
a 2 
p 3 а ae 
“ив 2p-0 8 ег-20-6--6 22. (1) 
о 
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3a 3a 
pe 


Putting p= in (1) 


е“ +За = е? + 6 


= а= 2,8 = З 
2 
25 n- 
cos Ө 
мэ 3 
? sind 
8 
sin 0 + cos0 
ыг - 4842 


cosOsinO(sin 0 + cos 0) 


cos0sinO(sin Ө cos0) = — 
( ) 2 
Tt 


> 0-- 
4 


(Q) 4ab = (a +b)? - (a - b)? 
4ab = (2+ 2sin? 20)? – 4? sin? 20 
ab = (1+ sin? 20)? — 4sin? 20 


> ab = (1— sin? 20)? 


: (from A OED) 


p 
0-л-2о 
BD = 2cot. - 2cot Tg 
2 2 
=2tana 
- 2415 
Area of AABC = - (AC)(BD) 
= 5x 3x 2/15 
=3V15 
= 4135 
N? 
a 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 
AITS-FT-V-(Paper-2)-PCM (Sol)-JEE(Advanced)/17 


(5) іт п2/3 sin(n!) lim 1 Sin(n!) 
noo " қ noo n3 1 4 1 
n n 
_ 1{ a number between -1&1 
1 
20. B 


| = ЕЗІ + пх)'°° dx 


101. 
EET iod mones 
I= f tny at let esinx =t 
e 
101 
ыйы el, _ е(е+1) 1 
101 101 
->К-1 
(Q) 
х Кіпх 
KI(k) = dx 
б) | x? +kx +k? 
x = КЇ 
* |пКі 
klk) = | ————4t 
(9 f t?+t+1 
o dt 
КҚК) —I(1) = Ink 
(9-10) ! 1+t+t? 
к z 2 
it + v3 
2 2 
T 2 2n 
> Ink . 
43 ( ^ 6 
k = e? 
(R) 
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(S) 
log, x =t 
=> al =x 
=> ах = a! Inadt 


[x a 1 Јах = Іпа | a.a Паш 


© 


1 2. = 
= naf а?а == | = 


> а= Je 
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FULL TEST - V 


Time Allotted: 3 Hours Maximum Marks: 360 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Рагі-11 is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


(i) Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries «4 marks for correct answer and — 1 mark for wrong answer. 


Students from All Programs have qualified in JEE Advanced, 2016 


ALL INDIA TEST SERIES 


Name of the Candidate 21211111 ЇЇ IL ILL LLLI 
UUU 


OOCL 


In JEE Advanced 2016, FIITJEE Students bag 36 in Top 100 AIR, 75 in Top 200 AIR, 183 in Top 500 AIR. 3541 Students from Long Term Classroom/ Integrated School Program & 4423 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314 J К^! тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal Кто”! 

Avogadro's Number Na = 6.023 х 107° 

Planck's constant h - 6.625 x 107516 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
(Only One Option Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A ball is thrown such that it strikes the ground with velocity vo y 
making an angle 0 with the vertical. The height to which it rises Vo 
after the collision (if the coefficient of restitution is e) is А Е 
2,,2 2 2,,2 ein? 
(А) е “оов Ө (В) еу; sin’ Ө 
9 29 
2,,2 2 2,,2 2 
(с) e'vo tan" Ө (D) e'vocos 0 
2g 9 
Тһе maximum potential energy that the spring connecting C—rw A k B 
blocks A and B can have as a consequence of collision of m m 16000000. m 


block C with A is (ignore any friction.) 
(А) ту? 


A block m; strikes а stationary blocks тз inelastically. Another block m; is Кері оп ms. Neglecting 
the friction between all contacting surfaces, the maximum fractional decreases of K. E. of the 
system in collision is: 


m m 
(A) 1 B 1 
m, +m, +m, m, +m, 
m m, +m 
(C) : Ор 
m, +m, m, +m, +m, 


Space for rough work 
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4. A thin hollow sphere of mass m is completely filled with an ideal liquid of 
mass m. when the sphere rolls with a velocity v kinetic energy of the 
system is equal to 


(А) сту? (В) ту 
4 4 
С) 2mv* D) --ту? 
(С) 3 (D) 5 
5. A projectile is fired with some velocity making certain angle with the horizontal. Which of the 


following graphs is the best representation for the kinetic energy of a projectile (K. E.) versus its 
horizontal displacement (x)? 


(A) (B) 
О X О X 
K.E 
(C) 
О х 
6. A uniform гоа of mass М and length a lies оп a smooth M 


horizontal plane. A particle of mass m moving at a speed v 
perpendicular to the length of the rod strikes it at a 
distance of a/4 from the centre and stops after the ZA V 


collision. The angular velocity of the rod about its centre os о 

just after the collision is 3 B 

(A) 3mv (B) 2mv Before Collision After Collision 
Ma Ma 
3Mv 4mv 

C) — D) 

(e D 
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‚(2 ‚(2 
Two coherent waves represented by у, Asi ті; -ot 5) and y, = Asin( тэ ot 


are superposed. Find the path difference (x, - х,) to produce constructive interference (n el). 


i 
(А) na (B) 0-2) 
(С) (1-48), (0) na/2 


А small air bubble of radius г is found to form at a depth of Н from the open surface of the liquid 
contained in a beaker. If S is the surface tension and p, the density of the liquid and po, the 
atmospheric pressure the pressure inside the bubble is 


4S 28 
(A) vy HOH p, (B) = 7 PGH + Po 


4S 25 
(С) = 7 PGH+ Py (D) с + PGH + Po 


The spring is cut into two identical halves and the same block is suspended from 
one of the two pieces of the spring, such that it just touches the other spring 
below in its equilibrium position. The frequency of small oscillations of the mass 
will be 


(A) f (B) 421 : 
(D) 4ҢУ2-1) : 


A block of mass m is suspended from a spring. Its frequency of oscillation is f. Г 
m 


(C) 2f 


Two tuning forks with natural frequencies of 340 Hz each move relative to a stationary observer. 
One fork moves away from the observer white the other moves towards him at the same speed. 
The observer hears beats of frequency 3 Hz. The speed of the tuning fork is (velocity of sound = 


340 m/s.) 
(A) 1.5 m/s (B) 0.45 m/s 
(C) 3 m/s (D) 4.5 m/s 
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11. 


One mole of an ideal monatomic gas is taken through a semi- 
circular thermodynamic process ACB shown in the Р-У diagram. 
The heat supplied to the system is 


(Бел 2n—1 
(a) ғ) 5 B МШ), 
(С) P, V (14x) (D) ew (S25) 


Water is flowing in a streamline down the incline having inclination 30? 
with the horizontal. A box ABCD, attached with the wall, is floating on 
the surface of the water keeping face CD of the box downward as shown 
in the figure. The box has a weight of 200 М and base are 1m’. If the 
velocity of the streamline at a distance of 1 mm from the base CD is 0.1 
m/s, then the tension in the string connecting the block to the wall as 
shown is (Given viscosity of water = 0.1 N-s/m".] 

(A) 110 N (B) 90N 

(C) 95N (D) 100 N 


The amplitude of a wave disturbance propagating in the positive x-direction is given by 
y -1/(1«x^) at time t = 0 and by y V [t (x-1 | at t=2 seconds, where x and y are in 


metres. The shape of the wave disturbance does not change during the propagation. The velocity 
of the wave is 


(A) 1ms^ (B) 0.5 ms” 
(C) 1.5 ms” (D) 2 ms” 


The particles each of mass M, are located at the vertices of an equilateral 
triangle of side ʻa’. At what speed must they move if they all revolve under 
the influence of their gravitational force of attraction in a circular orbit 
circumscribing the triangle while still preserving the equilateral triangle? 


Өр в) (278 
(С) | (D) None of the above 
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15. For a given thermodynamic process, the P —V diagram is as shown below: which of the following 
is the V — T diagram for the process? 
A B 
| A > В : Isobaric 
P B > C: adiabatic 
C С > A: isothermal 
у--> 
C C 
M B с В 
(А) (В) 
А А 
T я T 
B C 
A B 
(C) Y D) Y 
„С БУЛА 
T : T 
16. In cylindrical magnetic field B is changing as B =B, + at. Find the value of 


ГЕІ for the path of BOA, as shown in the figure. Line АОВ is semi 


circular. (E is the induced electric field in the region). 


(A) аа (В) а 2-1 
(C) ага (D naa 
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17. 


20. 


A capacitor of capacitance C is charged to a potential difference V from a cell and then 
disconnected from it. A charge +Q is now given to its positive plate. The potential difference 
across the capacitor is now 


(A) V (B) v+ 
(бу yS (p у-у «cv 
2C С 


A potentiometer wire of length 100 cm has a resistance of 10Q. It is connected in series with ап 
external resistance and a cell of emf 2 volt and negligible internal resistance. A source of emf 10 
mV is balanced against a length of 40 cm of the potentiometer wire. The value of external 
resistance is 

(A) 8000 (В) 7900 

(С) 825 О (D) 745 О 


Ап АС source of angular frequency о is fed across а resistor R and а capacitor С іп series. Тһе 
current resistered is |. If now the frequency of source is changed to w/3 (but maintaining the same 
voltage), the current in the circuit is found to be halved. The ratio of reactance to resistance at the 
original frequency o will be. 


3 5 
A) | В) „| 
(A) 5 (B) 3 
(C) 3/5 (D) 5/3 
Consider the capacitor circuit shown in the figure initially only К; is C 1 2C 
closed and after sufficiently long time, K» is also closed. The charge 11 | | 
flowing through section 1 > 2 after closing the K» is | 

СЕ СЕ K 
(A) -— from 2 to 1 (B) -—- from 2 to 1 

2 6 mA 

CE E к” 2 

(С) -СЕ from 2101 (D) A from 1 to 1 | 
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A layer of benzene floats on water. If the angle of incidence of др 
the light entering benzene form air is 60°, then the angle that Air 

light makes with normal in water is 

(Refractive index of water = 4/3.) 

(A) 30° Benzene 


Water 
(B) sin" ЕЗ 


өз 


(D) data not sufficient 


A ray of light is incident normally on one of the faces of a prism of apex angle 30° and refractive 


index /2 . The angle of deviation of the ray is 
(A) 15? (B) 75° 
(C) 30? (D) none of these 


Light of wavelength 4000 A falls on a metal surface having work function of 2.0 eV. What is the 
stopping potential? 

(A) 3.1 V (B) 2.0V 

(C) 5.1 V (D) 1.1V 


When the voltage applied to an X-ray tube is increased from V, = 10 kV to V» = 20 КУ, the 
wavelength interval between the K, line and the short-wave cut-off of the continuous X-ray 
spectrum increases by a factor 123.0. Find the atomic number of the element of which the tube's 
anti-cathode is made. 

(A) 29 (B) 30 

(C) 28 (D) none of the above 


Two radioactive materials X and X» have decay constant 103, and à , respectively. If initially they 
have the same number of nuclei, then the ratio of the number of nuclei of X, to that of X» will be 
1/e after a time 

(A) 1/(10А) (B) 1/(11A) 

(C) 11/(10A) (D) 1/(9A) 
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26. 


27. 


28. 


29. 


30. 


In the measurement of the acceleration due to gravity using a simple pendulum, the percentage 
error in the measured value of the length of the pendulum is 2% and that in the time period of 
oscillation is 1%. What is the percentage error in the measured value of the acceleration due to 


gravity? 
(A) 4% (B) 5% 
(C) 6% (D) 3% 


In a Coolidge tube, the potential difference used to accelerate the electrons is increased from 
12.4 kV to 24.8 kV. As a result, the difference between the wavelengths of K, line is 


(2 1244) 
e 


(А) 1A (B) (B) 0.5 À 
(C) 1.5А (0) 0 


In the following circuit i; апа ір are respectively (diodes ЖО 
аге ideal) WW 


0, 5mA ис У 


БТА, 5mA 14kQ = 12kQ = MZ 


| { | | | р 
For а common base configuration of PNP transistor =0.98 then maximum current gain in 


common emitter configuration will be 
(A) 12 (B) 24 
(C) 6 (D) 48 


Due to annihilation of electron-positron of same kinetic energy 0.95 MeV, a photon is produced 
which can also be produced by an electron of energy E, the possible value (S) of E is e(mass of 
electron C 29.1x10 kg, e-1.6x10 ?c) 

(A) 1.02 MeV (B) 2.42 MeV 

(C) 1.03 MeV (D) 2.93 MeV 
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Chemistry PART - Il 


SECTION - A 
(Only One Option Correct Type) 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. When sum of radius ratio( using Bohr's modal) of hydrogen atom obtained from following given 
x-4o 


qualitative sketch of radial probability density P(; vs r for p subshells is ‘x’. Then value of 


(с = value of bond order of c-c bond in benzene, and ni, пг, пз are corresponding shell number 
of p subshells whose sketches are given) is...... 


Po; Po Po 
пәр 
пір 


(А) 7 (В) 11.5 
(С) 13.5 (D) 15.5 
2. A zero order kinetic, 2A ------- > P. The initial concentration of reactant is 0.05M is given. The 
variation of degree of dissociation with time is ....... 
1: 
—— 


time 
Using graph calculate value of rate constant (a = degree of dissociation, tan 0 = 0.5) 


(A) 0.125 (B) 0.0125 
(C) 1.25 (D) 12.5 
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3. The titration curve of diprotic acid with standard KOH solution is given as: 


Volume of KOH added — 


(А) The pH of amphiprotic anion represents at volume В. 

(B) The pH (B) represent the 50% neutralization, pH that give idea about Pka, 
(C) pH of salt solution at 100% neutralization obtained at volume p. 

(D) The pH (B) represents the end point at pH=7 


4. NaNO; on heating to 500°C decomposes to produce NaNO; and oxygen, while salt on heating 
above 800°C, decomposes to Ма:О,М- and О» because of 
(A) high heat of hydration of Na* ion than NO3 
(B) solvated electron of Na in NaNO; have high density than МаМО, 
(C) greater effective nuclear charge of Na* in NaNO; than іп NaNOz 
(D) less polarizability of smaller nitrite ion than nitrate ion 


5. The deposited mass of Metal M (molar mass - 50) on electrolysis of aq. MCl, by passing 965 
ampere current for 50 seconds is 5g. What will be the value of x«y«z of the following given ionic 
equation where M used as reducing agent. 

xMnO, + yM «zH' ----> ам” + bMn** + cH;O 


(A) 10 (B) 12 
(C) 14 (D) 15 
6 The P" of 0.1 molar monobasic acid is 2.The osmotic pressure of solution at 25°C is 
(A) 3 (B) 5 
(C) 4 (D) 2.69 


Space for rough work 


ЕПЈ ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


13 
AITS-FT-V-PCM-JEE(Main)/17 


Which of the following will not give lassaigne test’ for nitrogen? 


(A) NH2-NH2 (B) CgHs-N=NCgHs 

(С) СН:СОМН: (р)СН СМ 

The Product of the given reaction: 

220 
Вг 
р О СООР СООН 
2 
(А) (В) (C) (D) 


D D 


A stable molecule containing atoms of elements A,B and C has a following structure. Which of the 
following is possible combination of elements? 


с C 
\/ 
А28 
C... | | 
Ba BO 
C 

(A) N, P, С! (B) O, S, CI 
(C) B, C, H (D)P,N,F 


Which of the following statements are correct for Sn’ reaction? 

(А) In the gaseous phase, the order of reactivity of halide ions is F > Cl > l while in methanol 
the order of reactivity is | > Br > СГ > Е 

(B) Among similar solvents, in general, the greater the polarity, slower the Sn? reaction. 

(C) In an aprotic solvent such as dimethyl sulphoxide the order of reactivity of halide ions as 
nucleophiles is F° > CI? > Br? > I? 

(D) All are correct. 
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11. (»- A ӨНӨ. аӊ 280 »C 
A 
(A) ( у= (B) O (C) DE (D) | | 
HOOC COOH 


12. Which of the following reaction gives the alcohol, whose molecular weight is lowered by 14 unit 
than its starting reactant? 


“) (CH,),CH -0H >" (B) ph io нуун", 
CH3 
(C) CH,CH,OH QUOS 2 (D) Hc e нон? 
Ph 
13. Select the most effective drying agent at O'C out of the basis of following equilibria. 
ACI, 6H,O = АС1,,2Н,О0-4Н,О 
(s) (s) (g) 


K, =6:89x10- 
А,НРО,А2Н,О = Na,HPO,+7H,0 +5H,O 
(s) (s) 
К,-5.25х1077 
ASO,-10H,0 = ASO, +10H,O 
(8) (s) (g) 
К,-4.08х107% 


The vapour Pressure of water at 07С is 4458 torr in atmosphere? 


(A)  ACL,2H,O (B)  AHPO,7H,O 
(s) 
(С) ASO (D) All are equal 
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бб —“=>cro? => cro? 
Select the correct option. 


(A) X» Y (B) X « Y 

(C) X2 Y (0) Х-Ү-7 

Statements: 

l. An especially favorable conformation for the peptide linkages in protein is the ‘oc’ helix 
arrangement. 


II 4 Os ionises as I** + (10; ), 


ІШ. O; reacts with Р{Ев to give the compound | 0: | ІРЕ, |. 


IV. Froth floatation process used for concentration of sulphide ore where sodium ethyl 
xanthate used as collector. Out of these statements, 

(A) 1, Папа Ш are correct. (B) Il, Ill, and IV are correct 

(C) Only III correct (D) |, II, Шапа IV are correct. 


Which of the following order(s) of properties given is/are correct? 

l. Tendency of alkyl halides to under [goes dehydrohalogenation in williamson, 
synthesis Follows the order 3° > 2° > 1? 

Il. Propanol < 2 — methyl — 1 — Propanol < 2 – butanol < 2 – Methyl — 2 Propanol 
(rate of reaction te HBr) 


NHo 
lil. > 5)» ou (Basic order) 
OMe 
IV. Toluene < m-dichlorobenzene < O- dichloro benzene < P- dichloro benzene - (Order of 


dipole moment ). 
Select correct option: 
(A) 1, II, IV, are correct (B) ІМ are correct 
(C) Il, Il, IV, are correct (D) 1, II, and ПІ, are correct 
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17. 


20. 


21. 


The specific conductivity of ABa at 298 k is 1.26 x10° and ionic conductivity of А? 
and BY aa) at infinite dilution are 62 s cm? mol” and 76 s ст? mol” respectively. The number of 


B? ions in saturated solution per litre (aproximately) 
(A) 1 x 104 (B) 5 x 1075 
(C) 55 x 10 (D) 1 x 104 


Ss exist as a mixture of Sg and S; according to dissociation S, <= 45, 


The rate of diffusion of mixture is 0.75 times more than that of pure sulpher(Sag). The mass 
percentage of S» in the sample 

(A) 40 96 (B) 30 % 

(C) 80 96 (D) 52 96 


In silicon dioxide 

(A) There are double bonds between silicon and oxygen atoms 

(B) silicon atom is bonded to two oxygen atoms 

(C) Each silicon atom is surrounded by two oxygen atoms and each oxygen atom is bonded two 
silicon atoms. 

(D) Each silicon atom is surrounded by four oxygen atoms and each oxygen atom is bonded to 
two silicon atoms. 


Statement not correct regarding ortho and para hydrogen 

(A) Ortho is more stable than Para 

(B) Ortho and Para hydrogen are called spin isomers. 

(C) magnetic moment of Para is zero while ortho has twice that of proton. 
(D) Conductivity of ortho and Para is equal. 


Which of the following mixtures can be separated by using ап МН» solution? 
(A) Fe? and AI? (B) AI? and Zn? 
(C) Sn? and Pb? (D) Си*?Са*° 
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CH3 
(i) PBr,/Pyridine 
ин... — > 
С2Н5 OH (ii) CHO 25 
Н 
CH3 
l. (i) TsCl/Pyridine 


C2H5 $- OH EN Fe бу в? 
(Р) (1) СН,О 
Select the correct statements: 
(A) A and В have same configuration 
A and B are diastereomers with each other 


(B) 
(C) A have same configuration as the starting material 
(D) A and B have same configuration as the starting material 


Incorrect statement is: 
(A) HCHO —7— НСОО +CH,OH, The reaction can have rate law expression, 


r= K[HCHO] [0н |or r= K[HCHO] | OH | 
(B) ortho chlorobenzaldehyde and meta chlorobenzaldehycle gives cannizarro reaction. 


(C) о-Н,М ОН pisdiod „д 5ось „р, 


where В is an amide. 
(D) acid halide > acid anhydride > aldehydo > ketone > ester = carboxylic acid > amide > 


carboxylate ion. (relative reaclivities towards Nuclcophile) 


The group of negative charged colloids 

(A) starch, Haemoglobin and ferric hydroxide 
(B) Au, Ag and Aluminium hydroxide 

(C) Clay Haemoglobin and starch 

(D) Arsenic sulphide, starch, and clay 
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25. 


26. 


27. 


28. 


29. 


30. 


The incorrect statement among the following is 
2- 
(А) | М(СМ), | is square Planer complex 


(B) | лс,” is tetrahedral complex 


4- 

(С) In | Cu (NO,), | tetragonal distortion takes place. 

(D) The bond length of C — O' in CO (free state) is more than in complex Ғе (СО), (as a ligand) 
Of the following mixture, the most likely, mixture nearer to ideal solution is 

(A) NaCl – water (B) ethanol — benzene 

(C) heptane — water (D) heptane - octane 


A clourless salt changes to yellow on heating, salt is also soluble in NaOH as well in dil НСІ. Salt 


can be 
(A) FeO (B) PbO 
(C) ZnO (D) CdO 


The temperature voltage coefficient for a simple alkaline torch battery is - 6x 10^ УК” 


What is the entropy change associated with battery discharge? The number of electrons 


transferred in the cell reaction n = 2. 
(A) -1.16 JK то” (B) 1.16 ЈК" 
(C) 11. 6 JK" тог” (D) -11.6 JK” mol” 


Vander wall constant for hydrogen chloride gas a = 3.67 atm litre? and b = .0408 mL mol". The 


ratio of Tc (critical temperature) and Pc (critical pressure) of the gas is (approximately) 


(A) 2 (B) 3 
(C) 4 (D) 5 
How many moles of HIO, (Periodic acid) are required for cleavage C- C bonds in the sucrose? 
(A) 5 (B) 2 
(C) 8 (D) 3 
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Mathematics PART - III 


SECTION- A 
(Only One Option Correct Type) 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


2 
1. The value of integral | сов” {(x-1) | x-1| 4(х-1) | ёс is 
0 
(А) 27 (В) 3л 
(С) 47 (D) т 
2. If In(2x° +a’ ) > In(x? + 2x+3) , then set of values of ‘a’ will be 
(A (7-2) (2,00) 8) (2,1) (0,0) 
(с) (-2,) (D) R 
3 f(x) = «(4 | xeR 
Then 
(A) f(x) is discontinuous where x 22K, kel. 
(B) f(x) is discontinuous where x = 2K, kel 
(C) f(x) is discontinuous every where except x = 2 
(D) f(x) is continuous every where. 
4. If Vx? + x - 1 > 2— x exhaustive set of x is 
(A) (3/5, о) (B) [3/5, о) 
(C)[3/5, 2) (D) |2, œ) 
x «1 | 
5. If f(x) = 2, then f(f(x)) is 
(A) x (B) x+1 
(С) х-1 (D) None of these 
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f f(x)= тах(3— х^,|х—3 |) then f(x) is non differentiable at exactly 


(A) 4 point (B) 2 point 
(C) 3 point (D) 1 point 
A B 
If in a triangle ABC, bcos” a a cos? m = , then a, b, c are in 
(A) GP (B) AP 
(C) HP (D) None of these 
If tan B= шм then the value of 4tan( A + В) + tan A is 
1—5cos А 
(A) -1 (B) 2 
(C) 0 (D) 4 
If sin 30 = Asin Ө sin 20 sin 40, 0 € 0 € л, then the number of real solution for '@' is 
(A) 2 (B) 6 
(C) 0 (D) 8 


In a triangle ABC, | is incentre and |, l2, Із are excentres, then the value of (11,)-(11,)-(11,) 


is 

(A) Rr? (В) 2R^r 

(С) 2Rr* (D) 16R?r 

If cosa Бол DEOR Ө0<о,В<л and tan = шиний , then Ө is 
2cos 8 tan 2/2 

(A) 60? (B) 45? 

(C) (ап! ЁЗ (D) 30° 
2 

If 2x-2y+3z=0, x+ay+2z=0 and 2х+ az = 0 have a non-trivial solution, then 

(A) а-1 (В) а=2 

(C) a=0 (О) None of these 
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acosA+bcosB+ccosC is 


а-Б-с 
r R 
А) — B) — 
(A) = (8) —- 
R 2r 
e = D) — 
(© - (D) = 


If acos? а + 3acosa :5іп? а 2 т and asin’ а + 3acos? о sin æ =n then value of 
2/3 2/3, 
(m+n) +(т-п) 8 


The coefficient of x' where o <r < n— lin the expression 
(x-2Y *(x42) ^ (x1) (x42) (x41) + er +(x+1)" is 
(А) "С, (2' -1) (B) "С 1 

(с) "C, (2 +1) (D) "C 


cos Ө 


10 
If the term independent of ‘x’ in the expansion | is /(0), then value of 


X 


(A) PC (B) 2-10 ЭС. 
(С) 27 °С, (D) X '°С, 
The sum of last three digit if the number N = 7'” - 3'% is 

(A) 0 (B) 1 

(C) 3 (D) 4 


Space for rough work 
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18. 


20. 


21. 


22. 


23. 


IfA+B=—, then 
2 


(A) (17 tan A/2)(1—tan B/2)=2 (В) (1+ cot A/2)(1+cot B/2) 


=2 
(С) (1+ sec A/2)(1+cosec A/2)=2 (D) (1+cot A/2)(1+cot B/2)=2 


If a,,d,,d;.....,d,,are in AP and a,+a,+a,=10and a, +a, = 8the sum of all terms is 


(A) 110 (B) 120 
o (D) 220 


If the points A(x,,y,),B(x,,¥,), C(x, y, ) lie on the parabola y^ = 2x^ such that x, х,, x; 
аге in A.P. and yj, уг, уз are in G.P. If the common ratio has two values г; and гә, then r4 + r2 is 


(A) 6 (B) 4-7. 
(C) 8 (D) - 6 


If а,,а,,а,....а іѕ an increasing GP and a; +a; +a, = 91 аіѕо a, +a, +a, =13, then S, is 


3" 0 gn 2.3 

(B) 

2 2 
ar 23 


4 


(A) 


(С) 37-3 (D) 


If the sum of the roots of the quadratic equation ax? + bx +c = 015 equal to sum of the square of 


their reciprocal, then, PA А yx are in 
с” Sa’ /b 


(А) АР (В) ОР 
(С) НР (б) none of these 


A variable rectangle PQRS has its sides parallel to fixed directions, Q and S lie respectively on 
the lines x = a, x = - a and P lies оп the x-axis. Then locus of R is 

(A) circle (B) parabola 

(C) straight locus (D) Hyperbola 


Space for rough work 
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From an external point P, pair of tangents are drawn to the parabola y^ = 4х, œ and f) are the 


inclination tangents with x axis such that с + B = The locus of P is 


2 
(А) х-у-2-0 (В) х-у-1-0 
(C) 2x+3y-1=0 (0) х-Зу-1-0 


2 2 
х 
For an ellipse esl with vertices A and A', tangents are drawn at the point P in the first 


quadrant meets the y-axis іп Q and chord АР meets y-axis in M. If O is the origin, then 
ОО? — МО? is equals to 

(A) 4 (B) 7 
(C) 5 (D) 2 


Let у? = 4ахапа circle ху + 2рх = 0 touch each other externally then the equations 


ax’ +cx—b = 0 will have 

(A) Both roots are real and distinct all for all ce R 
(B) Both roots are complex for all € R 

(C) Both roots are real and distinct Vc » ab 

(D) Both roots are complex Vc « ab 


If the circle x^ + y? =a’ intersects the hyperbola xy = с? in four points 
P(x,y) Q(x y) R(x,. уу), S (x,, y, ) , then 
(A) х +х, x tx -c (B) x Xx tX +x, =C? 


(C) x, +x, x, tx, 20 (D) y +y, +y +y =e 


Space for rough work 
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28. If Ais a orthogonal matrix of order 4 and det (A) = 2, then value of det (A - I) is 
(A) 1 (B) -1 
(C) 0 (D) 2 
d ety xl 
29. Genereal solution of кл. is 
dy 2ху 
(А) y! +1= x! +cy (B) y? 412 х? +сх 
(C) x! +1= y? +cy (D) x! +1= y? * cx 
30. A fair coin is tossed ‘n’ number of times. The probability that head will turn up an even number of 
times, is equal to 
п-1 1 
А B) — 
(A) m (B) 2 
n+l PET 
C D 
(C) 27 (D) y 


Space for rough work 
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ын Ф 
Y - 
= 
e < 
N 2 о < о |< |< < оо а а |< о |< ооа а |< о |< |< оо о| шГ «/«|о о| ша 
I 
ж- = 
= z 
© Mo 
= 
2 | О 
“ин” E 
LLI > > 
Ш| о” D 
> o |! = ооо о |< о < о < оо о << ао о ао о а шо ао о ао јао а 
LE тт 
5 ос |= 
D ES 
2 = 
- - 
г 5 
о ш 
сс Ф 
ы o 
z Ф|«|о|О|о| < ао а < о |< о |< ао о а |< оо |< а < о «Ташаа 
T 
o а 
< 
2 о N|c |< |ю | ој | ооо N|cO x10 gir | 0 | 0 | ю 
МГ” “9-1 1 1 1 | bad bad bad 9 |616|664|6)|6|6161616 


9102 “рәоиелру даг ч! рәццепЬ әлец вшелбола у шол; $1цәрп1с серр % шелбоа |00425 
рәтелбәш /шоолвве)) wa, Duo] шолу sjuepnis LYSE "HI V 006 401 ui £84 "uiv 002 401 u! SZ *ulv 001 401 ш 96 бед syuepnis ЗЯГ!1 4 9102 pe»ueApy даг ч 
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Physics PART -| 
SECTION - A 


Where v, and vo, are components of velocities after and before collision along y-axis. 


у 

Hence, e = -| ——— => V, =€ V, cos 
-V COSO 

2 2.2 2 

V, е6у;Сс05 0 


Hence, the required height = 2 
9 


2. с 
Taking the collision between А апа С as elastic, it can be concluded that “С” comes to rest 
immediately after collision and A starts moving with vo (the spring force, if any, during collision 
can be treated as non-impulsive one.) 
At the instant of maximum compression or elongation, relative velocity of A with respect to B 
would be zero and hence A and B would be moving with a common velocity. From conservation 
of momentum, 
mv, =2mv = v=v,/2 
Hence, from conservation of energy 


(РЕ). = іле - fem] 


Impact takes place between т; and то horizontally. Since т» is kept on тз and the all the 
surfaces in contact are smooth, friction does not act between m; and тз during the displacement 
of ms in the impact. Even though if there is a friction between m» and ms. Which is very less than 
the impact force, is assumed as non-impulsive force here. 

Since the impact between m, and тз is inelastic, т; and тз will move combiningly toward right 
and т» does not move due to the absence of friction. 

The velocity of the combined mass = v' = ПУ, 
m,+m, 


4. с 
КЕ x (KE sphere ) * (KE. a) = (KE, jen: c (КЕ),, + (КЕ, 


2 
- 4 (mv?) +4 2n Ы gue ae 
2 2\3 r 2 3 


trans 
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Due to the absence of friction, the liquid does not rotate. It only translates that means it does not 
possesses rotational K. E. 


D 
Velocity of a projectile at any instant of time (t) is 


2 
v? =v? +v? = ucoso)? + (usino - | 
ши ) 8 0со89 


2 
КЕ - imu? тохќапе + 9% — 
2 и“ cos‘ 0 


The given equation represents equation of a parabola 


A 

Conserving angular momentum of rod A about centre of mass. 
a Ma* 3mv 

ту — = 10 = о > o= 
4 12 Ma 


е ы y е Y y 
у-у, у-у, 


Beat frequency of f? – f" 


D 
1 1 T 
AW = PV, + 5 Fi Vs x 5 ep. E 


AU- З (P,2V, -Р,М,)- SPV, 


т З Бел 
aa- ev [1424 3)-n«[ 5 | 


А 
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-1 
т-О41хіт?х х -10М 
10 
Т-т-100-110М 
пА (5) +1003 200соѕ30° 


13. B 
Writing the general expression for y ins terms of x as 
1 


1 
y- 

1«(x- vt*) 1+[x-v(2)} 
Comparing with the given equation we get 2v = 1 and v= 0.5 m/s. 


_atts, у-1/(1-х7). at t=2s, y= 


14. A 
= жы ав 2 2 
Fa = Fas + Fac -2|9М [озго ШЕ «8 
a a 
2 
fees Now, My =F 
V3 r 
[MG 
V = ,/— 
a 
15. B 
Apply gas equation 
16. B 
таа (ваї ( E.di 
2 BOA AB 
та°о. = a 2 = га” 2 т 
= [Edl+aa > | E.di =a°a| 2-1 
2 BOA BOA 2 
17. C 


In the adjacent figure, let X and Y be the positive and negative plates. After charging from the 
cell, the inner faces of X and Y have charges + CV, as shown in (i). The outer surfaces have no 


charge. 

CV 

S Q+CV -q "E 
Е а a 

+ + q-CV 

+ E + s 

+ -CV + -q7 

X Y X Y 
(i) (ii) 


When charge Q is given to X, let the inner faces of X and Y have charges +q. Then, by the 
principle of charge conservation, the outer faces have charges (Q+CV~-q) for X and (а-СУ) 


for Y, as shown in (ii). Now, the outer faces must have equal charges. 
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Q+CV-q=q-CV 


or 2q =2CV+Q 
Q 
or =CV+— 
3 2 
Potential difference = 4 ү+ E 
C 2C 
B 
As shown in figure, if R is the unknown resistance, current 
in the circuit 
| V 2 
(r-R) (10+R) а 
Now, as 100 cm wire has resistance 10 О, the resistance 
of 40 cm wire will be 
40x (10/100) = 4ohm. 
Potential drop across 40 cm wire will be V = 1 x 4 
But V = 10 mV (given) 
2 
and |= x4 => R=7900 
(10 +R) 
A 
According to given problem, 
эх V же 2 2x 2 i 
== М/А +(1/C?o*) |? unius (1) 
and | = ы цэгээ (2) 
[R^ +(9/ Co”) |? 
Substituting the value of | from equation (1) in (2), 
1 9 1 3 
4| В? + = ҢА? + : i.e., —— = = RP? 
| a | C?o? С2ю? 5 
1/2 
1/C 3/5)R* 
S than <=! 5) 1 -E 
R R R 5 
С 
Initially charge configuration (before K» is closed) is 
2 2 2 2 
£ -ECE | -2СЕ _£ 
a (3-1 E: | Сын 
08 [ | | 
K 
|| e | 
Е K, 2 
Final charge configuration (after Ks is closed) is 


The net change of charge in the encircled region can happen 
only because of charge flowing in section 1 > 2. 

Initial charge = 0 

Final charge = -CE 

— Charge flown = -CE from 2 to 1. 
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4 
B 
<-40ст-> 
«— — — 100 cm ————— —» 
|| ( } AN 
R 
СЕ 1 0) ` 0 
Meis ЭР 
АА 
Е К, 2 
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21. B 
Here, one might be tempted to think that since the refractive index of benzene is not given. But 
actually we do not need this data. 
щ sini, = u, sini, =p, sini, 
sini, = p sini, _ 343 
3 8 
22. A 


Besides the formulae given for prism, we can always use the basic laws of refraction. Using 
Snell's law for the reaction at AC, we obtain 


sini nm 

sinr n, 
M sin30° 1 

sinr ,2 
> sin r 21/42 
> r = 45° 


The angle of deviation, D = 45° -30° =15°. 


23. D 
Energy of incident photon 
_he _ 12400 eV- 12400 eV =3.1е\у 
3 A 4000 
ka = NV- O 


=3.1eV-2.0eV =1.1eV 
Hence, stopping potential 1.1 V 


24. A 
5 4 
" 3R(Z-1) 
Cut-off wavelengths: A, = Ш А ne 
eV, еу, 
Using given condition: (2.-Л,)-3(2,-2,) 
or 3A,-A, = 2А, or ЗЕ Т 2 5 
еМ, V ЗВ(2-1) 
Taking V,=10x10°V and У,-20х107У, we get 
Z=29 
25. D 
М/М,-өМ 2... (1) 
NuN Sé. gunma (2) 
=> N,/N, =e 2)! 


Putting N, /N, =1/e we obtain (2,-2,)4-1 
=> — t=1/(A,-A,)=1/(100-2) 21/9X 
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A 
2 
T =. > g= uU 
g T 

LI Ag Al АТ 

4 T T 
Е 

9 | Т 

= 491%) = 2% + 2x1% = 4% 

0 
D 


There is no change іп X, as it is characteristic X-ray. 


10У-- 


Vil = 
D 
Current gain = 25 [oc =48 
Al, 1-о 

D 

9.110? x (3x109)' 

min = 2| 2 ———Mev + 0.95 MeV 
1.6х10:3 

- 2,924 
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Chemistry PART -II 
SECTION - A 
1. From lines sketches > п = 2 
П2-3 
Пз = 4 


The radius ratio of given orbit will be 
—ro n —4:9:16 
—x24-9416 


- 29 
La aes шш. ш 1 
2 2 
2. 2A—P 
а,—2х x 


2x L2 
now ос= — => from zero order kintics x = kt 


а, 
2kt 
ос= —— 
ay 
2K 
Slope = 0.5 >—=5 a, =.05 
а, 


К =3x.05 K =0.0125 


3. H,A +O°H= HA. + H,O 
t=0 а, 0 
t=t ag-aox 


ag X 


a ЭР 
>4 X= a at 50% neutralization. 


From Henderson Equation 


Р"-РК, тшш = [НА |= [Н,А] 


IRA] 
P" -PK, 
5. From 15 law of faraday 
w Мтхїх: 
XxF 
_ 50x965x50 
“7 X x96500 
X25 
| | 
Mn04 + М —эМа”+ M” 
x=5 
or MnO, +M +8H* — Мп? +M ^ «AH,O 
>14+1+8=10 
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6. НА =H" + А> 
Р®=2®|Н' 407 


a, a 2107 = Initial conc. = ао 


а = 0.1 
> Total particle = 1 + a 
л = (1 + a)CST 
= 0.1x0.0821x 298 x1.1 
л = 2.69 atm 
Lassainge test given by compounds which contains C and N. 
О О Ж 


22 
сз pepe 200 
| 57 


Вг 


COOD COOD 
р,О 
ЕЕС. Ини 
D o 
11. О О 
| NH OJZn OH (сао © ea? 
H,O —O б 
o 9H © 
А 
CaCO, + e "T 
12. 
© 
СНа--СН2-ОН BUM CH3— CH2—0—0H 
H9 
® Ф 
H20 Me CH3CH2—O——OH 
| CH3 A 
.. Ф 
H20——CH2—0—O0Hs == мерте 

Н 


CH, =0+CH,OH 
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13. 


Lower the relative humidity better will be drying agent. 
T T P, in equilibrium 
Е P, , in atmosphere 


ACTI, *2H ,О has lowest relative humidity. 

In aqueous solution, chromate and dichromate ion exist in equilibrium 

2CrO7 + 2H® = Cr, O7 «HO 

Equilibrium depends depends on both P" and analytical concentration. CrO% is the predominant 

in alkaline solutions, but dichromate can become the predominant ion in acidic solution 

(i) bulky substrate with base gives akene in williamson synthesis 
ii e + 
(0 ң -OH+HBr——>R-OH, 


»В (int ermidiate) 


Br 


=H,0 


R-Br 


Greater the stability of R?^ (Intermediate) Greater will be reactivity of alcohol. 
(iii) Basic nature o +1+ М group 


-1-М group 
(iv) Dipole moment of Para - chlorodibenzene is zero. 
^° = as => A” AB = 62+76 =138scm’ mol" 
-6 
138 = еме x1000 


s = 9.13 x 10° mol/litre. 
Number of B? per litre = 9.13 х 10° x Na 254.96 x10" 


S, = 45, 
l-a 4a 
>n, =1-a+4a=1+3a 
MEER 
Is 
=> .75 = 209 or 0.75x0.75 = 2206. or 0.5625 = 279 
nix = 220 = 455.11 
0.5625 
=> now >M = 299 
1-30 
=> 1+ 30 =.5625 
3a =1.5625 


— —— —— — —————MM—M—— MM—À——'HÀáÁM—á—Á— 
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23. 


28. 


29. 
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EE 


АКОН) з is not dissolved in excess of the МН; solution while Zn (ОН): dissolved in NH3. 


CH3 H 
zl PBr, 1” qna | CH3 
СоНЫ | СОН Pyridine 7 сне [^ oPBis —— 29 С, 
B А "| “сон5 сонб | OCH3 
(P) H H 
d 
P and A have same configuration. 
CH3 H3C 123 
CoHé ‘OH Pyridine CoHé ‘OTs СНЗО 4 “сән 
Н Н Н 
P B 


B have inverted configuration. 


Give Aromatic SN reaction because 


CHO 
ai @ve charge stabilizing group present at ortho 
Vi н>» OH position wrt leaving group 
CH20H сос 
Cl 
+ O H——» + 


Cl Cl 
0 
AS =nF ан. 
dt J, 


—2x96485C mol ! x -6x10^V K 
=-116JK mol! 
Tc 8а 8xb 


Pe 2IRb R 
% 
27b? 
| 8x.0408 


.0521 
=4 


— —  —— —  —M——————————À—X—M——mÁ— 
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Mathematics PART - Ill 
ЅЕСТІОМ – А 
1: р 
Put x—1=t, then integral become, | = feos ( ІҢ +(t) Jat 


M 
1 
Applying property then | = IG —соз (e e) ))ar 


=l 


2. A 
ахча >x +2x+3 
x —2x+a°-3>0 V e Р. 


hence 4-4(a' -3) «0 

1-a 340 Sasa 
ога>2ога<-2 

hence a е(-о,-2)0/(2,о). 


3. D 
f(x) is continuous everywhere. 


4. A 
x > 2, is a solution 


Let x X2 then x! +х+1> 4+х -Ax x 23/5 


5. A 
(х) = х+1 


B ms 


teoj- m 25 


6. А 
Since 3— x° =| x -3| the solution are x = 0, +1 
Also function is not differentiable at x = 3 


7. D 
1 a 3c 
—(1+соз A)+—(1+cos B) = = 
2 2 2 
Or at+b+c=3c >at+b=2c 
8. C 


tan(A- B) - Stan A 
9. D 
3sin 0 — Asin? 0 = Asin Ө sin 20 sin 40 
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sin0-0—0-2nz 
Or 3— Asin! 0 = Asin 20 sin 40 
=> cos60 = –1/2 


D 

Since 11, -asec A/ 2 = ARsin A/2 
I1,=asecB/2=4Rsin B/2 

11, =asecC/2=4RsinC/2 


A 
tan'a/2 _ 


Since ee eS 
tan B/2 


B 
For no trivial solution, we must have 


2a -2 3 


1 a 2/=0 >a=2 


A 
acosA+bcosB+ccosC 


at+b+c 
_ К sin 2A +sin 2B +sin 2C 
“28 sin A + sin B + sin C 


B 

* 3 
т+п = a(cosa + sina) 
т=п = а(соѕа -sina } 


hence (m+n)" -(т-,)” = 247^ 


=(x+ 2)" -(x41) 
Now coefficient of x’ in {(x+ 2) -(х- y is 


ш7СЭж TC. 
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| = 4зїп A/2sin B/2sinC/2=— 
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16. B 
| 0 10 
xsind+— 
x 
Т, = "С, (sin 0)" (сов0) x^^? 


10-2r=0>r=5 


10 


Hence /(0)- T (sin 20y 


3 


17. A 
N -(542)7 -(5-2|7 
= 2{ юс B7 22 + Сао Toc MC ЭЭ | 
hence last three digits are 000 


18. D 
ex А-В) tanA/2+tanB/2 
2 1-tan A/2tan B/2 
19. A 
Let a, =a and d is common difference а+а +34 t a - 6d -10 
=> 3a * 9d -10 
also a- d cac 9d 28 > ac5d = 4 За+15а -12 
арыг шаа 
3 3 
з= |+ по 
213 3 
20. А 
Let x, =a-d y, 22(a-d) 
x, =a y, = 207 
x =a+d уу-2(а-ау 


since у,, у,, y,are in G.P. then 


4a‘ -4(a-d) (ad) 


or a! =+(a’-d’) = 2а? = д? 
а 
а= +—= 
42 
23 207 1 
Now common ratio is и = == === алоо 


2(a-d) (3-22) 


21. B 
Let the terms are a, ar, аг” 
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then a(lt+r+r?)=13 
and а? (l+r?+r*)=91 


(Itr+r’) уз озған 13 


Or 2———— = — — 2m 
(+r? +r‘) 7 l+r+r 7 
hencea - 3, 824 
3 
3| 3 -1) gu m 
МИЕ 


с 


1 1 
Given a+ 8 = 278 where а, are the roots, ab^ + bc? = 2а?с 


a 
222 2 б/ arein AP. 


С 
мы (i) R 
xs | сау) ALY 
Let equation of PQ is y = mx + mh 
since Q lies on line hence 5 © (ay) 
yı 2 ma + mh E 
І M -k P 
Slope of QR = -— = — > my, -km- h-a (х1.0) 
т a-h 1» а 


or h+mk=a+(at+h)m’* 
2. Locus is straight line. 


B 

1 
y=mx+— 

m 
Let P = (h, k) then 
mh—mk +1=0 >m,+m, = тт, =+ 
Nowtan(ag)- ж а ұны сел) 

1-tan(a +£) 
A 
Let P (3cos0,2sin 0) 
Equation tangent is E | 
Equation chard A ‘P is y = LEE СЯ 
3(соѕ0 +1) 
1+ соѕ ө 
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OQ' -MQ' =00° -(0Q-OM) 
Only solving we get, OQ? - MQ? = 4 


26. A 
a and b must have same sigh hence ab » 0 


27. с 


4 


| с 
Since x+— =a" 
x 


=>x'-xa’+c' =0 
Now some of the roots = 0 


28. С 
Since AA’ -1 
Now (A-I) =А'—1 
A(A-1) -1-А 
det(A) det(A—J/)=det (J — A) 
=> 2det(A-I)-det(A-1)-0 
->йе(А-1)-0 


29. B 
dy (Xy +1) 
dx 2xy 


—2xy ау = (x +1)dx+ y'dx 


x; 2 
Ime yc. 32 


2 n 
X X 
i 1 
=а|>|-а[х-1) 
X X 
2 
€ 
X X 


> y +l=x +сх 


30. B 
Total outcomes = 2". 
Total number of favourable outcomes 


Соер С лә ЫВ 
2 


= nt 
n-l 1 
Thus, required probability = ЕТЕ = ті 1 
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SECTION- | (CHEMISTRY) 
PART-A 


Straight Objective Type 
This section (01 - 04) contains 4 multiple choice questions which have only one correct answers. Each question 
carries +5 marks for correct answer and — 3 mark for wrong answer. 


E CH, Ta 
CH3 == 
H3C F 
4 
5 


Planar species of above is/are  . 
(а) p.q (b) р,а,г (c) р,0,1,5 (9) 0,5 


200 ml of 0.15 M HAsO; (given К, =10° К, -107К, -10 7); 50 ml of 0.6 M Na;HAsO, solutions and 


100 ml of 0.1M NaOH are mixed. pH of the final solution is 
(a) 6.3 (b) 7.0 (c) 6.7 (d) can not be found. 


Mg,C,—*°> Mg(OH), +A 


A red hotiron tube B 
иу 


А H,0°/Hg** С 


С Conc. H850, D 


C(3moles) —— > E 
Then the correct option is.... 


(a) B and E are same (b) C and D are same 
(c) B and D are same (d) D and E are same 


A container having two partition of equal volume with a separator contains excess of CaCO.) in one partition 
and BaCOs in other partition. First partition contains He and СО, with total pressure 8 atm and mole fraction 
of He as 0.50 while second partition contains Ne and CO» with total pressure of 8 atm and mole fraction of Ne 
as 0.25. Temperature of the container is 600 K at which following equilibriums are established. 


Сасо, у —— CaO,,, “СО, Seperator 


600K 
BaCO,,,, — —238BaO., + СО, 


If the separator is removed then total pressure 
inside the container will be (neglect 
volume change due to solid compounds) 


(a) 8 atm (b) 13 atm (c) 9 atm (d) 7 atm 


Straight Objective Type 
This section (05-10) contains 6 multiple choice questions which have one or more than one correct answers. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


If 50 litre flask containing one mole of No and one mole of РС is connected to a 50 litre flask containing 2 
moles of PCls, both vessel heated to 227°C. The equilibrium pressure is found to be 2.05 atm. Assuming ideal 
behaviour and for the reaction РСІБ == PCla + Clo correct option(s) is/are 


] 
(a) degree of dissociation of РСІБ is 3 


(b) Kp for the reaction is 0.205 atm 


(c) One mole of PCl; is present in each flask 
(d) 0.5 moles of all gases are present in each flask. 


E Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
Website: www.fiitjee.com, Mail : aiits@fiitjee.com 


Ai TS - 6 ( XII) | 5ЕТ-А | АРТ-3 | Page |1 


82/0509 » P (Mixture of compounds) 


H3C—O 
H Br 


D D 
Ashutosh collected 1 Itr water іп a jar. Kaustub mixed 0.2 mol of H5S in it while Ananya mixed 0.1 mol of 
NaOH in it. Arav brought a big piece of NiS and put it in the solution. After long time, some FIITJEE students 
are observing the solution. Correct observation(s) made by them is/are 
( Given Kaı (H2S) = 10? К, (H2S) = 10° Ksp (М5) = 107) 


(a) Manish found that Solubility of NiS was increased in that solution from normal solubility 
(ie s = 1079 М) due to reaction of S^ ion with Н“ present in the solution. 

(b) Nischay found pH of the solution to be 5 

(c) Shivang said, “Concentration of [S?] is 10% M" 

(d) Utkarsh said, “Concentration of М is 1077 M" 


Which is ordered correctly 


(a) — 
| > (3 heat of hydrogenatio 


(b) 


heat of hydrogenatio 


—C— 
a АШ 
ог c Qu I та та 


CH3 heat of combustior 
d 
(9 С] > ГІ heat of hydrogenatio 


Consider following reaction and find correct option(s) regarding product(s) 


Cl, /hv CgH,5Cl3 
All possible compound 
Number of optically active compound formed is 10 
Number of pair of enantiomers is 5 


Number of pair of diastereomers formed is 4 
Number of optically inactive compounds formed is 2 


Consider following equilibriums : 
к 

А(в)-----В(0) + С(о) 
Kp 

E(s) == Bg) + D(g) 


P(s) —==B(g) + Qs) 


Pressure above the solids Aj.) , Ес, and Ру when kept alone are 4 atm, 84/2 atm and 5 atm respectively at 
temperature T(K). When three solids A(s),s E(s), P(s) are kept together at the same temperature T(K) then. 

(a) Partial pressure of By is 5 atm (b) Partial pressure of Cig) is 4/5 atm 

(c) Partial pressure of Dy is 32/5 atm (d) Total pressure is 12 atm. 
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SECTION - B 
Matrix Match Type 
This section (01 — 04) contains 4 Matrix Match Type Question which have statements given in 2 columns. 
Statements in the first column have to be matched with statements in the second column. There may be One 
or More Than One Correct choices. Each question carries «8 marks for all correct answer however for each 
correct row +2 marks will be awarded. There is no negative marking. 


Match the Column-l with Column — II (where о = degree of dissociation, Mmix = average molecular weight of 
mixture ; P = equilibrium pressure) 


COLUMN - I COLUMN - Il 
K 


р 


АР +K, 


А =B y + Со АН = —ve a= 


(9) 


По 
РСІ 


——2E,,) + Energy Yield of product(s) will be high at low temperature 


) = РСІ, + Cl, 


Yield of product(s) will be high at high temperature 


5(g 


х М: ап 
МО) = 2NO, o M, = 1 - : 


Yield of product(s) will be high at low pressure 


(9) (9) 


Column - I (Reactions) Column - Il (Product(s)) 
Borax —-— Н,В,О; 
Borax + H,O——> Н;ВОҙ 
Borax + NaOH——> Used in glass formation 


Borax + HCI——> МаВО: 
B203 


Match the Column-I with Column - II 


Column - I (Mixing equal volume for H2S Ka, = 10? Ka; = 107) Column - Il 
1M H:S + 1 M Na;S pH =7.5 

2M H:S + 1M Na;S pH = 6 

1M H£8 + 2 М NaS pH =9 

1M NaS + 2 M HCI Buffer 

pH = 3.15 


COLUMN - | COLUMN - Il 


cis-2-butene x Pa POM. > Cyclic intermediate 


cold : . 
Trans-2-butene “аккМпба ^ Recemic mixture 


Bro/CS 
Trans-2-butene ——2—72 , Meso-isomer 


Cis-2-butene —HOC! , Enantiomeric pairs 


Product/s mixture is/are optically inactive 


PART -C 
(Integer Type) 
This section contains 6 questions. The answer to each question is a single-digit integer, ranging from 0 to 
9. The correct digit below the question number in the ORS is to be bubbled. Each question carries +4 marks 
for correct answer and —1 mark for wrong answer. 


Maximum pH that must be maintained in a saturated HoS (0.1 M) to precipitate CdS but not ZnS is x and 


concentration of Са? ion at that pH is y х 1077 then x + У =... 
given [Cd2+] = [2п2+] = 0.1 M initially ? 
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Ksp (CdS) = 8 x 10-27 
Кер (ZnS) = 1 x 10-27 
Kat (Но5) = 1.0 x 1078 Кар (Н28) = 1.0 х 10713 


One molecule of silicate mineral containing above anion has x number of atoms of a metal 
M, y number of atoms of Potassium and z number of atoms of Calcium as cations. 
If х2+у2+222 = 2yz + 2x + 4z — 5 then oxidation state of metal Мі — 


Cl, ..H 
^ —'_ P (Number of Products) 


НСА „Н 
ICI /CCl, 


—— 7. О (Number of Products) 


HaC. „Н 
SDi AKKWrO,. , R (Number of Products) 


Value of P +Q + Ris 


The equilibrium composition in 1 litre container for the reaction is - 


PCla + Clo == РС» 

0.20 0.08 0.40  moles/litre 

0.22 mole of Clo is added at same temperature and new equilibrium is established and If sum of new 
equilibrium concentration of РСІз, Cl; and РСІБ is p then value of px10 is 


BH, + NH, — 29999 N& _, p__strongheating „Сап aromatic compound) 


low temperature 


Number of bond between B and N in cation part of P is x, in anion part of P is y and in compound Q is z then 
the sum x+y+z =....(count only sigma or coordinate bond) 


Number of diastereomer pairs that can be grouped from the products formed by mono chlorination of following 


compound is... 
СН, 
$ — s products 
CH3 
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10. 


SECTION- 11 (MATHMETICS) 
РАВТ – А 
Straight Objective Туре 
This section (01 - 04) contains 4 multiple choice questions which have only one correct answers. Each 
question carries +5 marks for correct answer and - 3 mark for wrong answer. 


The normal chord to the parabola уг = 8x at the point (8, 8) subtends an angle 0 at the focus, where 0 is : 


Bis (c) (d) 6 


The locus of the point of intersection of tangents to an ellipse at two points, sum of whose eccentric angle is 
constant is a part of a/an : 
(a) ellipse (b) hyperbola (c) parabola (d) straight line 


Equation of a line passing through the centre of a rectangular hyperbola is x — y — 1 = 0. If one if of its 
asymptotes is Зх — 4y — 6 = 0 and the equation of other asymptote is ax + by + c = 0, (where a, b, с eN), then 
the minimum value of a+ b + c is 

(a) 10 (b) 24 (c) 22 (d) 28 


If the slope of one of the lines represented by the equation ах? + 2hxy + ру? = 0 be К times that of the other, 
then : 
(a) 4kh = ab(1 4 k) (b) kh = ab (1 +k)? (c) 4 kh^ = ab(1 +k)? (9) None of these 


Straight Objective Type 
This section (05-10) contains 6 multiple choice questions which have one or more than one correct answers. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 
2 2 
y 


If y = 3x + 1 is a tangent to the hyperbola MT =1, then which of the following cannot be the sides of a 


right angle triangle ? 


(а) p*, 10,3 (b) p*,10, v3 (c) \p*.10,3 (d) үр”,10,3 


If 22263 = cos(x)[sin(x) - y^] and у = Ё at x = 5 , then the value of y at x = - is NOT equal to 


(a) 4/2 (b) 4/4 (с) 3-14 (d) 3712 


If the length of intercepts made on the line passing through origin and x + у = 1 by the circle х? + у? = х – Зу 
аге equal, then the above mentioned line can be 
(а) х+у= 0 (0)Х-у-0 (c) x + 7y 20 (d) x - 7y = 0 


If the line y = 2x + a lies between the circles x^ + y? — 2x – 2y + 1 = 0 and х? + y? — 16 x — 2y + 61 = 0 without 
intersecting or touching either circle, then a can be 
(а) – 2 (b) – 4 (c) - 6 (d) - 8 


If the line x = P divides the area of the region S = {(xy) еВхН;х? <y<x0<x <1) into two equal parts, 


then 
(8) 0«P« 7 (b) <P <1 (с) 2P^ -4P? 1-0 (d) P! 4P? 1-0 


If the curve passing through (0, 1) and satisfying the differential equation oy y is y = f(x), 


dx (2yfn(y)+y—x) 


then f(e) is greater than 
(а) е (b) 1 (c) т (d) 2 
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SECTION - B 
Matrix Match Type 
This section (01 — 04) contains 4 Matrix Match Type Question which have statements given in 2 columns. 
Statements in the first column have to be matched with statements in the second column. There may be One 
or More Than One Correct choices. Each question carries +8 marks for all correct answer however for each 
correct row +2 marks will be awarded. There is no negative marking. 


Match the following : 


Column - | Column - Il 
(а) | 4y = 5x is a secant to the curve(s) (P) | х2+у2= 1 
The curve passing through (1, 0) and satisfying х2 уг = 1 
И +у?] = (2) is/are 
dx 
The curve for which the lines х2 = 1 are tangent is/are 2 - у = 2 
2x" + y, =2 


(0.5) is an exterior point for 


(3x -y +7)? 


For the parabola (x – 2)? + (у – 3)? = "m 


Column - | Column - Il 

The equation of line about which parabola is symmetrical 3Х-у-7-0 
The equation of line along which minimum length of focal chord 3х-у-3 = 0 
occurs 
The locus of point of intersection of perpendicular tangents (R) | x+3y-—11=0 
The locus of foot of perpendicular from focus upon any tangent 3х-у+2= 0 


Match the following 


Column - | Column - Il 
If the circles х2 + y^ = Б? and х2 + у? + 2gx + 2fy + ac = 0 cut each 
other orthogonally, then 

If the circles х2 + y^ + 2ax + b = 0 and x” + y^ + 2cx + b = 0 touch 
each other (а жс) 

If in (b), the first circle lies completely inside the second circle, then 


If the chord of contact of the tangents drawn to х2 + y^ = b” from any 
point on х2 + у? = а?, touches the circle х2 + у? = с? then 


Match the following 


Column - | Column ~ Il 
The area bounded by х? xy andy < x4 2 is -12 


Тһе sum of the distance of any point on the ellipse 3x. + 4у? - 12 9/2 
from its directrix is 

The value of c for which 3х2 — 5xy — oy? + 5x + 11y + с = 0 are the 
asymptotes of the hyperbola 3x? — 5xy — 2y? +5x + 11y-8=0is 


2 2 
If e is the eccentricity of - =1 and 0 is the angle between the 
a 


asymptotes then весов( 4) equals 
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PART -C 
(Integer Type) 
This section contains 6 questions. The answer to each question is a single-digit integer, ranging from 0 to 
9. The correct digit below the question number in the ORS is to be bubbled. Each question carries +4 marks 
for correct answer and —1 mark for wrong answer. 


x^ +2ху - 1 


A curve y - f(x) passes through origin and slope of tangent line at any point (x, y) of the curve is 1023 
+X 


then the value of greatest integer which is less than or equal to f(-1) is 


If the equation of the directrix of the parabola which touches x-axis and y-axis at (2, 0) and (0, 3) respectively, 
is ax + by +c = 0, (a, b, с аге integers) then the minimum value of |a + b + c| is 


2 
If the differential equation corresponding to the family of curves y = (A + Bx)e?* is given by 27 -а-- 
Х 


(а-0) 
5 


dx 


then equals 


_ 9/2 2 
Let A be a point on em +15 = 1, B and C be its foci. If the locus of the incentre of AABC is an ellipse with 


eccentricity e, then 9e? is equal to 
If (х, y) satisfies the equation x^ + y? — 6x — 8y + 21 = 0 then the minimum value of зоё +y? +1) - (x- y) is 


equal to 


Chords of the hyperbola х°— у° = а? touch the parabola у? = 4ax. If the locus of their middle points is the curve 
у(х - a) = х", then m +n equals 
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SECTION- ІШ (PHYSICS) 
РАВТ-А 


Straight Objective Туре 
This section (01 - 04) contains 4 multiple choice questions which have only one correct answer. Each 
question carries +5 marks for correct answer and — 3 mark for wrong answer. 


A variable resistance is connected across a non ideal cell of constant emf and constant 
internal resistance. Initial value of variable resistance is R. Now the magnitude of variable 
resistance has been made n times, that is, its new value is nR. Surprisingly the new value of 
power dissipated in variable resistance is still same as its initial value. The value of internal 
resistance of cell is 


2 
(A) CUR (B) Rn (C) 2 R (D) R+nR 


A current | flows through a cylindrical rod of uniform cross-section area A and resistivity P . The electric flux 


through the shaded cross-section of rod as shown in figure is : 


shaded cross 
section 


(A) 


In the given potentiometer circuit, the resistance of the potentiometer wire AB is К,. 'C'is a cell whose internal 


resistance r is separately shown. The zero centered galvanometer ‘G’ does not give zero deflection for any 
position of the jockey J. Which of the following cannot be a reason for this? 


(A) r> R, 
(B) R >> К, 


(C) emf of cell C > emf of cell D 
(D) The negative terminal of C is connected to A. 


A unit positive point charge of mass m gm is to be projected inside the tunnel 
in sphere of radius 4m (as shown in figure), with a velocity of 5 m/sec. The 
tunnel has been made inside a uniformly charged (p=1c/m*) non 
conducting sphere. The minimum velocity with which the point charge should 
be projected such that it can reach the opposite end of the tunnel, is equal to 


(a) 1.0 x 10° m/sec 
(b) 12 x 10° m/sec 
(c) zero, because the initial and the final points are at same potential 


(d) 4.8 x 10° m/sec 
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Straight Objective Type 
This section (05-10) contains 6 multiple choice questions which have one or more than one correct answers. 
Each question carries +4 marks for correct answer and — 1 mark for wrong answer. 


In the given electric circuit which of the following statements are correct (Assume that the given capacitors are 
uncharged before they are connected in the circuit and the batteries of negligible internal resistance) 
6V 2uF 


A) У-У, 2 —16V B) Charge on the 24/F capacitor is 204С 
C) Charge on the ІШЕ capacitor is 40С D) Charge on the 3 ШЕ capacitor is 244С 


A ring rolls without slipping on the ground. Its centre C moves with a constant sped u. P is any point on the 
ring. The speed of P with respect to the ground is v, then 

А) О<у<2и 

В) v = и, if CP is horizontal 


v= “би , if CP makes ап angle of 30° with the horizontal 


A ladder AB is supported by a smooth vertical wall and rough horizontal floor as shown. A boy starts moving 
from A to B slowly. The ladder remains at rest, then pick up the correct statements(s): 


B 


A 


rough floor 


Magnitude of normal reaction by wall on ladder at point B will increase. 
Magnitude of normal reaction by wall on ladder at point B will decrease. 
Magnitude of normal reaction by floor on ladder at point A will remain unchanged 
Magnitude of friction force by floor on ladder at point A will increase 


A solid uniform sphere is connected with a moving trolley car by a 
light spring. The trolley car moves with an acceleration a. If the 
sphere remains at rest relative to the trolley car, then : 
HEUTE HH TUN EUH 
(A) Spring force = ma 
(B) Friction between the sphere and trolley car is equal to zero 


m 
(C) Friction between the sphere and trolley car is equal to Tm 


(D) Spring force is equal to Ша 


Ав shown іп the figure find the correct statement/s : 
7 эме ДЕ зр 
4uf 4v 20 2uf 8v | 


(a) i at instant switch is closed is 2A 
(b) i after long time is 2A 


(с) charge оп 4uf after long time is uc (when switch is closed) 
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(d) charge on 2uf at instant switch is closed is 8uc 


Initially switch is open. After some time switch is closed. Choose the correct 
statements 
(a) the charge flown through the switch is 54 uc 
b) Point b is at higher potential than point a before the switch is closed 
) the potential of point b is 6v w.r.t. ground, after s is closed 
) the potential of point b is 12v, after s is closed 


( 
( 
( 


с 
а 


SECTION - B 
Matrix Match Type 
This section (01 — 04) contains 4 Matrix Match Type Question which have statements given in 2 columns. 
Statements in the first column have to be matched with statements in the second column. There may be One 
or More Than One Correct choices. Each question carries +8 marks for all correct answer however for each 
correct row +2 marks will be awarded. There is no negative marking. 


A ring of mass m and radius R is placed on a rough inclined plane so 
that it rolls without slipping. Match the following table. 


0 


Column I Column Il 
Linear acceleration of centre of mass Is directly proportional to m 
Angular acceleration Is inversely proportional to m 


Rotational kinetic energy at any instant Is directly proportional to R* 


Translational kinetic energy at any 


" А 3 
instant Is directly proportional to R 


None of these 


In each situation of column—I a uniform disc of mass m and radius R rolls on a rough fixed horizontal surface 
as shown. At t = 0 (initially) the angular velocity of disc is о, and velocity of centre of mass of disc is v, (in 
horizontal direction). The relation between v, and о, for each situation and also initial sense of rotation is 
given for each situation in column-l. Then match the statements in column-—I with the corresponding results in 
column-ll 


Column-l Column-Il 


2% 90 The angular momentum of disc about point A (ав 


vo (Vo > Roy) shown in figure) remains conserved. 


The kinetic energy of disc after it starts rolling 
without slipping is less than its initial kinetic 


Vo (vy > Ro) 
o Mo ы energy 


In the duration disc rolls with slipping, the friction 


ур (Vo € Ry) force on disc acts backward. 


Before rolling starts acceleration of the disc 


ур (v, € Кө) remain constant in magnitude and direction 
о о 


Final angular velocity is independent friction 
coefficient between disc and the surface 
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A galvanometer has a resistance of 1000 and a full scale range of 100A. It can be used as a higher range 
ammeter or a voltmeter by providing a resistance. Match the statements of the two columns : 


Column - | Column - Il 
25 V range with 200КО resistance in series 


20 V range with 10KQ resistance in series 
5 mA range with 1 О resistance in parallel 


10 mA range with None of these 
2 О resistance in parallel 


Four capacitors with capacitances C, =2uF, C, = 4uF, C, = A4uF, C, =2uF are connected as shown in 
figure and are connected to a 12 V source. Charge flow battery Ла, and switch is Aq, . 


C2 


Switch S, is closed value of Aq, 


Switch S, is closed value of Aq, 


Switch S» is closed value of Aq. 


Switch S, is closed value of Aq, 


PART -C 
(Integer Type) 
This section contains 6 questions. The answer to each question is a single-digit integer, ranging from 0 to 
9. The correct digit below the question number in the ORS is to be bubbled. Each question carries +4 marks 
for correct answer and —1 mark for wrong answer. 


Two identical parallel plate capacitors are placed side by side with a small gap between them as shown in fig. 
V, and У are potential difference across the two capacitors respectively. An electron is projected from the end 


of upper plate of the left capacitor with velocity у, towards right as shown. Charge and mass of electron “е” and 
‘m’ respectively. V2 is applied such that the electron just grazes the lower plate of right capacitor horizontally 
while coming out of it. Assume that there is no gravity and no collision of electron with any plate. What is the 


V. 
ratio —- ? (neglect the time taken by electron from one capacitor to another capacitor.) 


1 
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What amount of heat in micro joule will be generated in the circuit , after the switch is shifted from position 1 to 
position 2? (C=C, =2pF,E = V6 V) 


жа 


In the adjacent figure a uniform rod of length 543m and mass 2 kg is kept at rest in horizontal position on an 
elevated edge. Friction is sufficient to prevent slipping between rod and elevated edge. The value of x (consider 
the figure) is chosen such that the rod will have maximum angular acceleration с, as soon as it is set free. Find 
the maximum angular acceleration of the rod (in rad / 5°). 


A battery of emf E and internal resistance r is 
connected with external resistance R. 
Resistance R can be adjusted to any value 
greater than or equal to zero. Graph is plotted 
between the current passing through the 
resistance (І) and potential difference (V) 
across it. Internal resistance of the battery ( in 
О )іѕ 
2 

Two identical intersecting spheres having the same volume charge density 
of magnitude s, (in S.l. unit) opposite in nature of charge, are shown in 


figure. Radius of spheres are 5cm. The distance between the centres is 
E 
6cm. Then the magnitude of electric field in the shaded portion is T then 


Eo will to (In 5.1. unit) 


A disc of radius R and mass M is placed on smooth horizontal 
surface as shown in figure. A light rod of length ¢ is hanged from 
the centre of disc and a small mass m is attached at the end as 
shown in figure. Now a velocity Vo is given to mass m. The 


maximum height which mass m can attain. |М; = 480, M = 3m] 


( Assume rod can rotate < 90°) 
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CHEMISTRY, MATHEMATICS & PHYSICS 
CLASS ХИ" 


SET-A 080163.1 АГТ5 - 6 


ANSWER KEY 


— ( Section -1) Mathematics ( Section — II ) Physics 1 Section - III ) 


C111303 M110904 P121517 
C110504 M111029 P121411 
C111711 M111123 P121515 
C110403 M110730 P120104 
C110402 M111120 P121420 
C111707 M122407 P111825 
C110501 M110823 P111823 
C111303 M110808 P111820 
C111405 M121003 P120118 
C110403 M122407 P120115 
QST,POST,RST,PRST C110403 PRS,Q,PQRS,PQR M111003 Т,Т,Р,Р Р111829 
RST,QRS,RS,RQ С111503 R,Q,P,S M110909 PQRST,PQRST,PQST,PQRST Р111822 
P,QS,RS,T С110502 PQ,ST,R,PQ M11082 5,Р,Т,К P120212 
PQST,PQST,PRT,PQST С111707 Q,R,P,R M111123 0,5,Р,К Р120216 
9 С110501 1 М1122407 1 Р120106 
С111608 5 М1110909 4 Р121422 
С111707 3 M1122402 2 P111815 
С110403 6 М111029 5 Р120205 
4 2 
5 3 


oon nu AB о м н 
oon Du PWN ы 
O O NOU ь WYN Hp 


HB 
e 
[uy 
© 


e PPP к к PR 
се лы WN ы 
e PP ыы ы ы 
ч сол о мә ы 


m 
oo 
к 
oo 


C111508 M111082 P121406 
C111804 M110903 P111822 


m 
о 
m 
о 


N 
о 
N 
о 


FIITJEE Ltd., FIITJEE House, 29-А, Kalu Sarai, SarvapriyaVihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
Website: www.fiitjee.com, Mail :aiits@fiitjee.com 


SOLUTIONS 
CHEMISTRY : 
1. (D) 


CH; and aniline are planar 


(A) [Concept Code : C110507/504] 


H,AsO, +OH ——>H,AsO, +H,O 


Initial milimols 30 10 0 
After reaction 20 0 10 


H,AsO, + HAsO; ——»2H,AsO, 
Initial milimols 20 30 10 
After reaction 0 10 50 


So final pH = pKa, +0925 = 6.3 


(С) 

А=> ргорупе  В-» mesitylele С => acetone D => mesitylene Е-> рһогопе 
(С) 

Кр (СаСО) = 4 atm 

Kp (ВаСО:) = 6 atm 

Pressure above (СаСОзҙ-ВаСО;) = 6 atm 

Total pressure = 6+1+2= 9 atm 


(ABC) 
No +  PCl5 ==> PClg + Clo 

Moles аїїі= 0 1 3 0 0 
Moles 1 (3 — х) X X 
at equilibrium 

Total moles present at equilibrium = 4 + x 

Given total pressure at equilibrium = 2.05 

Total volume 2 100 Litre 

Ө PV = nRT 

2. 2.05 x 100 = (4 + x) x 0.082 x 500 

“x=1.0 

Degree of dissociation "о! for РСІБ 


Moles dissociated — 1 _ 0.3333 = 33.33% 


= Total moles present 3 
x [P ж. об 
Хо, -(8-х) (443 
_ (D? x 2.05 
(3-1(4-0) 
Kp= 0.205 atm. 


Also Kp = 
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At equilibrium 


(ACD) 

(ABC) 

Compounds formed 
Total = 10 

Optically active =10 
Optically inactive=0 
Diastereomer pairs = 4 
Enantiomer pairsm= 5 


(D) [Concept Code : C110402] 


When solids Ақ), Es and Pis) are kept together then 


Kp; =4аіт? 
Ao =C ot Bo 


Pi ру +P2 +рз 
Kp; =32atm? 
Eu) Dat Bo 
P2 Pi +P2 +P3 
Kp; -5atm 
Pis ———— Qs * Bo 
P1 +P2 +рз 
_4 _ 32 
р, Б' р; Б 
But p, =—1 means to establish Р, =B p + Q,,), it has to go backward which is not 
possible due to absence of Ос) in the container so рз = 0 
Hence (p, +р„)р, = 4, (p, +р,)р, = 32 
= p, +p, = Partial pressure of Big = 6 atm 
and the total pressure = 12 atm 


‚рз =-1 


(Integer Type) 
1. (9) 
In order to prevent precipitation of ZnS, 
[2n2*] [52-] < Ksp (ZnS) = 1 х 10-21 
(lonic product) 
or (0.1).[52-] < 1 x 10-21 
or [S2] < 1x 10-20 
This is the maximum value of [S24] before ZnS will precipitate. Let [H*] to maintain this [S24] be x. 
Thus for HoS == 2H* + S2-, 


[H+S] х7(1х10779 
Ka = E 
[HS] 0.1 
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= 1.0 x 10721 

or х= [Н+] = 0.1 M. => pH- 1 

when [52—] = 1 х 10-20 M and [Са2+] [52-] = Ksp (CdS) = 8 х 10-27 
Then [Cd] = g x 19-7 M 

So, х=1 and y=8 => x+y = 9 


-. No ZnS will precipitate at a concentration of H+ greater than 0.1 M. 


(4) 

х°+у°+27° = 2yz + 2x + 42 – 5 
Х-1,2-у-2 

(9) 


3-4-2-9 
8 
PCl3 Clo РСІБ 
0.20 0.08 0.40 moles/litre 
Ke = 25 
If 0.22 mole of Clo is added then at equilibrium 
0.20 -x 0.30 -x 0.40 + x 
_ 0.40+ x 
© (0.20— x)(0.30— x) 
or x=0.1 
ІРСІЗІ = 0.2 - 0.1 = 0.1 moles 
[Clo] = 0.3 - 0.1 = 0.2 moles 
[РСІ5] = 0.4 + 0.1 = 0.5 moles 
Sum of conc. - 0.8 


(8) 


P is [BH, (NH; ),11ВН,1/ Q is borazine 


(5) 
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у? = 4ах. The normal chord at (4а, 4a) subtends a right angle at focus. 


Tangents at (acoso, bsino) and (acos p,bsin p) 


( =) 
© 


= Ptan( 422) = constant > y = Pan 228) x 
һ а 2 а 2 


acos[ 


(2) 


meet at 


= (h,k) 


Asymptotes of a rectangular hyperbola are perpendicular 


ыса та ie 
4x + Зу = 17 


у = тх іп ax” + 2hxy + by? = 0 
=> ха + (2h)m +bm*] = 0 


—2h 
m, = km, M aurcm 


y = тх + Va’m? - b? 


= /9p* -8 =1> р? -1 
t=y’, First order linear differential equation in variable t. 
The length of perpendicular from centre of the circle on both the lines will be equal. 


Length of perpendicular from centre on the line will be greater than the radius of the circle 


јо x?) dx = ШЕ x*) dx 


0 


10. First order linear D.E. in ах 


у 
Integer : 


(ely вэ. 


The line joining origin and (2,3) will be parallel to the axis of the parabola 


Sum of focal distances for any point = 8 
А:(2--4сов(6),,12іп(6)) 


(x? +y? +1) 
2 
СС, =n +r, 


+(x-y)=k 


hx —ky =h? —k? becomes a tangent to у = 4ах 


(Det R 
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h(k? - h?) 
Sa 
k 


SOLUTIONS (PHYSICS) 

1) (B) 
_ ER еп 
(r+R) (r - nR) 


> r =RVn 
(B) 


The current density J, electric field E at the cross-section are related by 


multiplying both side by A. 


д 


1 д or І--- Where ¢ is electric flux. 
р 


EA 
p 


p 
r -Í o g=pl 
p 


3) (A) 
In the position of balance no current exists through the galvanometer, and hence through the cell. Therefore the 
magnitude of r does not affect the condition for balance 


(b) 


If point B is being crossed then the particle will reach to other end 
АКЕ = (V, - V,)q 


М, = КрлВ? x А 


V, = КрлА? x = 
BCD 


With the help of loop law & junction law 
V, -V, =+16V 

Hence b, c, d are correct 

AD 

ACD 

AB 


w.r.t. trolley, F=0 & т, =0 


16 

3 

att=o і=0 

at t=O>4-21+8=0=>i=2A 


= = 


АВС 
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MATRIX MATCHING : 


A-t; B-t; С-р; D-p 
From theory 


(A) P,Q,R, S, Т; (B) P,Q,R,S,T; (С) P,Q, S,T; (D) Р,О,Н,5,Т 
a-S, b-P, c-T, d-R 


V —ig(G+R) 
= (100)(105)(100 + 2 x 10°) 
= 20V 
i—i G 
і 8 


g 


x ao fG 
жиг 


i, 
= 100(10) + (1%) (100)(10%) 


-0.1х10%--10(10%) 
=10mA. 


A-Q, B-S, C-P, D-R 
Ag. -&(C',,- Ca) . C',, > equation capacitance with 5; closed 
8 
242 925 Auc 
| J à 
АЧ, = 12uC 
AQ: =£; (C'a 0), 24-4 = 32 uC 


Aq, =12x4 = 48 uC 


NUMERICAL : 


1. (1) 


d 
The electron covers a distance 2 across the first capacitor when if comes out of it. 


'. in second capacitor it has to cover 2 across it. 


.Vi= № 


£ r 
When i = 0 and AV =10V 
є-10М 440) 
When AV =0,R = 0 andi = 2A 
Ei g «ir 
10 
Г---- 
2 


5 
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E inside shaded portion is 

( = distance between centres 

E- pÉ ғух6-10-107 
Зе, Зх £g 


=2x10°N/C 


mVo = (M +m) V 
mV, 
“Мет 
From energy conservation 


ту, + М9“ = mgh + Mg’ + 5 (М--т)у? 


1 ту, ЛМ-т-т) | 
2 [M+m] 7 
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JEE (Advanced)-2018 
CONCEPT RECAPITULATION TEST -| 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 — 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 — 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (її) апа (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and —1 
mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 — 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate BERR 
KILI 


Enroimentno. | OOCOCOCOCOOOOOOC 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e=1.6x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 10:22 C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 


Gas constant R = 8.314 J K mol"! 


CHEMISTRY 


Gas Constant 8.314 J K mol! 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-34 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 107? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, К-39, Са-40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION- A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1 | Е =kt 
1. Two block A and B each of mass 5 kg is connected | B A 
4 А = 0.2 = 0.2 : 
тав! inextensibl ring and k n ше0 ийн 
by a massless inextensible string and kept о -02 504 


horizontal surface. Coefficient of friction between 
block and surface shown in figure. A force Е-кі 
(where k = 1 N/s and fis time in second) applied on A. 
Then (g = 10 m/s?) 

(A) work done by friction force on block B is zero in time interval t= 0 to t= 3s. 
(B) work done by friction force on block A is zero in time interval t= 0 to t= 3s. 
(C) work done by tension on B is also zero in time interval t= 0 to t= 3s. 

(D) speed of blocks at t= 10s is 27.5 m/s. 


2. A block of mass “пт is attached by means of a spring to the bottom 
of a tank of water as shown in figure. At equilibrium, the spring is 
under compression. If the tank is now allowed to fall freely, then 
choose the correct alternative(s) 

(A) the spring comes to its relaxed position 

(B) the spring compresses more than its equilibrium compression 
(C) the boyant force becomes zero 

(D) there will be some elongation is the spring 
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3. A particle of mass m moves in a straight line. If v is the velocity at a distance x from a 
fixed point on the line and v? = a—bx*, where а апа bare constant, then 


(A) the motion continues along the positive x-direction only 
B) the motion is simple harmonic\ 


(B) 
vb 
(C) the particle oscillates with a frequency equal to 24 
Tt 
(D) the total energy of the particle is ma 
4. A traveling wave pulse is given by —— where symbols have their usual 
2+(х +31) 


meanings, х, у аге in metre апа t is іп second. Then 

(A) the pulse is traveling along +ve x-axis with velocity 3 m/s 
(B) the pulse is traveling along —ve x-axis with velocity 3 m/s 
(C) the amplitude of the wave pulse is 3 m 

(D) the pulse is a symmetric pulse 


5. п moles of an ideal gas undergo an isothermal process at Р 
temperature Т. P-V graph of the process is as shown in the figure. 
A point A (Vi, P1) is located on ће P-V curve. Tangent at point A, A (P4, М1) 
cuts the V-axis at point D. AO is the line joining the point A to the 
origin O of PV diagram. Then, О V 


(A) coordinates of points D is E o) 


(B) coordinates of points Dis (2V4, 0) 
(C) area of the triangle AOD is nRT 


(D) area of the triangle AOD is ŽART 


6. In the circuit shown in figure C, =C, =2uF. Then charge 10 20 30 
stored in 
(A) capacitor C; is zero 
(В) capacitor Со is zero 20 10 30 
(C) both capacitors is zero 
(D) capacitor C; is 40 uC 120V 
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7. А converging lens of focal length А is placed іп front of and coaxially with the convex 
mirror of focal length f». Their separation is d. A parallel beam of light incident on the lens 
returns as a parallel beam from the arrangement 
(A) The beam diameters of the incident and reflected beams must be the same 
(B) d 4f, |-21f; | 

(C) d -1f5|- |f, | 

(D) 


D) If the entire arrangement immersed in water, the conditions will remain unaltered 


(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in 
the three columns of the following table. 


A container of cross section area A: and height L is filled with a liquid of density d: up to height 
4L/5. A cylinder of length L, cross section area А; and density deis submerged into the container 


gently so that it is floating. / is height of liquid in container after cylinder is submerged. 


Column 1 Column 2 Column 3 
(I) di= 2d (i) 2 = 0.881 (P) A1 212A 
di= 2d A2= 2А 
(1) а= а (ii) @=L (Q) А: =10A 
do- d A2= А 
(ІІ) а= d (iii) ^ = 0.85L (R) А: = 5А 
d2=5d A2= A 
(IV)di- 3d (iv) = 0.821 (S) A: =18А 
Оо- 9d A2= ЗА 
8. In which case would the cylinder be floating completely submerged. 


(A) (1) (ii ) (S) (B) (1) (iii) (R) 
(C) (11) (ii) (R) (D) (1) (ili) (Q) 
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9. In which case the change in pressure at the bottom of the container is minimum? 
(A) (11)( ii) (S) (B) (1) (iv) (О) 
(С) (11) (iv) (Q) (D) (1) (iii) (О) 
10. In which case the liquid will exert maximum force on the cylinder? 
(A) (IV) ii ) (P) (B) (1) (iv) (S) 
(С) (IV) (iii) (S) (D) (1) (iii) (О) 


Answer questions 11, 12 and 13 by appropriately matching the information given 
in the three columns of the following table. 


In the figure given below, plate A has 100uC charge, while plate 


A B 

B has 60 uC charge. Switches S1 and S» are connected to the 

ground. qi, qe, qas and q4 are charges on faces of plates as shown 

in figure qı q2 q3 q4 

Column 1 Column 2 Column 3 

(1) (1-90 uC (i) а= 100 uC (P) q= -20 uC 

(11) q1= 60 uC (ii) q= 0 uC (Q) аз= -100 uC 

(Ш) 41:0 pC (ІІ) (р- 20 uC (В) аз= 60 uC 

(IV) gi = -60 uC (iv) qz» 60 uC (S) gs» 0 uC 

11 Which of the following options correctly represents the case when switch S: is closed 

and 5215 open? 
(А) (IV)(ii) (Р) (B) (HI) (i) (R) 
(C) (11) (iv) (S) (D) (1) (iii) (О) 
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Which of the following options correctly represents the case when switch S» is closed 
апа Siis open? 

(А) (IV)(ii) (Р) (B) (1) (i) (О) 

(C) (II) (i) (Q) (D) (1) (іі) (О) 


Which of the following options correctly represents the case when both the switches S: 
and 5215 open? 

(A) (I) (ii) (P) (B) (IV) (iv) (P) 

(C) (1) (ii) (S) (D) (1) (iii) (Q) 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


14. 


15. 


Two conductors А and B each of cross section area 5 cm? аге T: т; Ts 
connected in series. Variation of temperature (in °C) along the 
length (in cm) is as shown in the figure. If thermal conductivity 
of A is 23 J/m-sec-°C and the heat current in the conductors 


is 0.173 J/s. Find thermal conductivity of B (in J/m-sec-°C upto 
one decimal place.) 


Four wires of equal length 8 m are arranged as shown in the 
figure. Wires, 2, 3 and 4 are of equal cross sectional area and 
wire 1 is of half the cross section of these wires. By how much 
distance pointer at point 5 must be moved to get null point? 
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16. Two particles of mass M = 3 kg each are kept on a horizontal circular platform on two 
mutually perpendicular radii at equal distance R = 1 m from the centre of the table. The 
particles are connected with a string, which is just taught when the platform is not 
rotating. Coefficient of friction between the platform and block is и = 0.1. Then the 
maximum angular speed (о in rad/sec) of platform about its centre so that the blocks 
remain stationary relative to platform. (take g = 10 m/s?) 


17. A uniform cylinder of radius R(= 3m) is spin about its axis at 
an angular velocity «o (= AAOn rad/sec) and placed 
between two perpendicular wall. The coefficient of friction 
between the walls and cylinder is u( = 2). Then, how many 
turns will the cylinder make before it stops. 


18. If voltage V = (100 + 5) V and current | = (10 + 0.2) A, the percentage error in resistance 
Ris 
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Chemistry PART - II 


SECTION- A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


Silicate having one monovalent corner oxygen atom in each tetrahedron unit is 
(A) Sheet silicate (B) Cyclic silicate 
(C) Single chain silicate (D) Double chain silicate 


Choose incorrect statements: 


(А) АІСІз undergoes hydrolysis to form [A(H,O), |" 


(B) Amalgamated Al reacts with cold water to liberate H2 
(С) The ash formed on burning magnesium in air fumes on wetting and exposing to НСІ 
(D) B?* ion can exist in aqueous solution in the hydrated form 


i: of the following species exhibits the paramagnetic behaviour? 
(A) N (B) OZ 

(C) Ээ (D) O2 

Which of the following have identical bond order? 

(А) CN- (B) О 

(C) NO* (D) ОМ? 
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23. 


24. 


25. 


Given АН? (C,H,,g) = -85kJ / mole, 
AH; (С,Н,,9) = -104KJ / mole, 
АН? (C.s) = 718kJ/ mole & B.E.of (H - H) = 436 kJ/mole. 


sub 
Then, in kJ/mole, the 

(A) C – С bond enthalpy is 218 (B) 
(C) С- C bond enthalpy is 345 (D) 


C — H bond enthalpy is 414 

C — H bond enthalpy is 448 

Which of the following statement(s) is/are false? 

(A) All adiabatic processes are isoentropic (or isentropic) process 

(B) The heat of vaporization of water at 100°C is 40.6 kJ/mole. When 9g of water vapour 
condenses to liquid at 100°C of 1 atm, then AS, tem = 54.42J/K 


(C) When (AG system), < 0; the reaction must be exothermic 
(D) dG = Vdp - S dT is applicable for closed system, both PV and non — PV work 


о 
H3C О А 
— 
3 Br 


Which of the statements regarding the product formed in the above reaction is correct? 
(A) If Br is replaced with NO: rate of reaction increases 

(B) Inversion of configuration takes place. 

(C) I Nucleophillic acyl substitution takes place. 

(D) Configuration at chiral carbon does not change 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given 
in the three columns of the following table. 


Column-1 contains organic compounds treated with suitable reagent given in column-2 to give 
desired products listed in column-3. Now, answer the following questions 


26. 


27. 


28. 


Column - 1 Column - 2 Column - 3 

(1) | Acetone (i) | HCI (P) | Pinacol 
(П) | P-benzoquinone (ii) | KOH(Fuse) (Q) | Benzene+ CeHsCOO'K* 
(Ш) | Acetophenone (iii) | (a) Mg/Benzene (R) | Benzoic acid 

(b) Но 
(IV) | Benzophenone (iv) | (a) 12 + NaOH (S) OH 

(b) НУНО сі 

ОН 


Which of the following is correct matching resulting into desired product as indicated? 
(A) (IV), (i) & (S) (B) (Ill), (ii) & (R) 
(C) (1), (iii) & (R) (D) (0, (i) & (S) 


In which of the following sequence of reaction the diradical is formed as immediate. 
(A) (11), (iv) & (R) (B) (Ill), (iv) & (R) 
(C) (1), (ili) & (P) (D) (IV), (i) & (S) 


Which of the following reaction sequence is correctly matched and does not involve 
redox reaction? 

(A) (1), (iii) & (P) (B) (11), (i) & (S) 

(C) (111), (iv) & (R) (D) (IV), (1) & (О) 


Space for Rough work 
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Answer questions 29, 30 and 31 by appropriately matching the information given 
in the three columns of the following table. 


Column-1 contains compounds & column-2 & column-3. Now, answer the following questions 


Column - 1 Column - 2 Column - 3 
(I) | Methyl isocyanate (i) | sd°-hybridisation (P) | Reducing agent 
(M) | Silyl isocyanate (ii) | C-C bond length (Q) | Coloured due to charge 
o transfer 
longer than 1.54 A 
(Ш) | Oxalic acid (ШІ) | N is sp-hybridized | (R) | Linear 
(IV) | KMnO; (iv) | N is sp? hybridized | (S) | V-shaped 


29. Which of the following is correctly matched? 
(A) (1), (iii) & (R) (B) (Il), (iv) & (S) 
(C) (10, (ii) & (P) (D) (IV), (i) & (S) 


30. Which of the following statement is NOT correct for methyl isocyanate? 
(A) (1), (iv) & (S) (B) (Ill), (i) & (P) 
(C) (1), (ii) & (R) (D) (11), (iii) & (О) 


31. Which of the following is correctly matched? 


(A) (11), (iii) & (R) (B 
(C) (1), (ili) & (R) (D) (1), (i) & (S) 


SECTION - C 
(Single digit integer type) 
This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from O to 9, both inclusive. 


32. In alkaline medium, how many moles of potassium permanganate are required for 
complete oxidation of 3.5 moles of KI to KIO3? 


33. When H2S is passed through a solution of Собі, a black precipitate is formed. It is 
soluble in aqua regia. On adding acetic acid in excess and potassium nitrate, yellow 
precipitate is formed. The oxidation number of cobalt in this compound is «n. Find the 
value of n. 


34. How many geometrical isomers are possible for the following complex? 
[Pt (NH; )(NH,OH) (NO, )(py) JNO, 


35. Dissociation constant for a weak base BOH is 10?. What is the value of pH when it is 
half neutralized by HCI? 


36. Тһе number types of monochloroalkanes formed by chlorination of sobutene is 
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Mathematics PART -III 


SECTION- A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


Let P, be the point on the complex plane with origin O expressed by 


P, =(1+ Т + +5 ! + 5 хэн í + E] (n =1,2,3,.....) then correct option(s) is (are) 


(A) tan] arg enne Бүс (B) area of AOP, P., шы 
p n1 2 
yn4 3 P 1 
C) area of AOP P = D) tan| arg =+ | |= 
( ) n' n«1 2 ( ) g P. Jna1 


Let a,b,c are vectors in xy plane such that a.c - b.c = -/3a.b and а - 5 - с =1 then 


a.b can be equal to 
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39. 


40. 


41. 


Let f:[0, 1] —>[0,%) be a real valued continuous function such that (f(t))? 


«1 ЫГ u)duvte [0,1] then which of the following is (are) correct? 


(A) (18 (B) (Шы 
3/4 33 1/2 5 
(C) ТШ (0) Hass 


Let f [0,1] > В be a continuous and differentiable function such that for any x,y e [0,1], 
xf(y)+yf(x)<1, then which of the following шэн ) is (are) correct 


(A) Шы e [ro )х20х > f (1) -1 
1 | 
(С) Шаа” (D) MO BP 


Let ABC be a triangle such that 7B = 2/С. Side BC is extended by a segment CD 
equal to =. Also ZBAD = ф. Then which of the following is (are) correct? 


(А) (АС)? - (АВ)? = (AB)(BC) (В) AD = 5 (9^8 + 2BC) 


(C) AD- 5 (9^8 - 2BC) (D) Area of AABC = tec} cot В 
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Let М be the number of functions f :{1,2,3.......... ,2018} > (12,3,....... 2018} satisfying 
f(j)<f(i)+j-iV integers І, | such that 1<і< ј< 2018. Then correct option(s) is/are 


(A) Nel 23 (ғо). s ("ej 
i-0 Е0 


2017 2 2017 2 
(В) “5 (2250) 2» (276) | 

i=0 і-0 
(С) М = асет + gu cone Варте + COE 
(D) N = абы + TOSS Tui. + “15805017 


Let f:R—R bea continuous function such that t(f (f (x))) =xVx eR, then correct 


option(s) is (are) 
(A) y =f(x) is a bijective function 


(B) y - f (x) is strictly increasing function 
(C) y=f (x) is strictly decreasing function 
(D) y=f(x) intersects y = x? at exactly two distinct points. 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given 
in the three columns of the following table. 


A(2,—1,4),B(10,—1),C(12,3),D(ab,c) be the vertices of a parallelogram ABCD taken in order. 
Let x be the plane containing parallelogram ABCD. Let L be the line passing through P (2, 1, 0) 
and parallel to vector 1-14К. Let F be the foot of perpendicular from Р to Plane л and | is 
mirror image of P in plane л. 


Column 1 Column 2 Column 3 
(1) | Coordinates of D : | (i) (i) Equation of line AB (P) | Distance between AB 
(2, 1, 8) Г-(10,-1)--5(1-15)(6 eR) and CD is 2/2 
(M) | Coordinates of F : | (ii) (i i) Equation of line PF (Q) | Acute angle between 
E 19 zx) r-(-5 ,-11)48(7,2,- 1) (8 €R) line L and plane л is 
27'27 27 a[( 8 
cos | —— 
55 | 
(Ш) | Coordinates of |: | (iii) | (iii) Equation of projection of line | (R) | Equation of plane, 
-2 11 8 Lon plane x containing line L and 
27' 27' 27 r=(1,0,-1)+8(1,-19,-31)(3 eR) perpendicular to 
plane л is 
-3Х-8у-52-3-0. 
(IV) | Foot of (iv) | (iv) Equation of mirror image of (S) | Equation of plane 
Perpendicular line Lin plane x passing through P 
from A to BC: T =(1,0,- 1)+ 8(29,-11,- 35) and parallel to plane 
9 13 п is 
A5 5 (Se R) 7х-2у-2-16-0 


44. Which of the following is correct combination? 
(A) (1) (i) (Q) (B) (1) (ili) (S) 
(C) (IIl) (i) (P) (D) (1) (0) (P) 
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45. Which of the following is incorrect combination? 
(А) (1) (i) (Р) (В) (Ill) (ii) (5) 
(C) (III) (iv) (S) (D) (11) (i) (Q) 


46. Which of the following is correct combination? 
(А) (1) (i) (Н) (B) (I) (ім) (R) 
(C) (ІМ) (iv) (S) (D) (10) (i) (S) 


Answer questions 47, 48 and 49 by appropriately matching the information given 
in the three columns of the following table. 


2 2 


A tangent L is drawn at any point P in the first quadrant on the ellipse to . It intersect 


the х - axis at A and у- axis at В, such that area of AOAB is minimum. A variable point 
Q(a,B) is taken on L from which pair of tangents QC and QD are drawn to the circle 


x? +y? = 12 (О is origin) 


Column 1 Column 2 Column 3 
(1) | Coordinate of А: (i) | Minimum area of (P) | Locus of circumcentre of 
(442,0) AOAB =12 AQCD is 3x + 4y =6V2 
(M) | Coordinate of (ii) | Number of points where | (Q) | Equation of Line 
(4 3 L intersects circle L:3x +4y - 1242 =0 
A2 J2 x? « y* =12 152 
(Ш) | Coordinate of (ІІ) | Number of points where | (R) | Equation of locus of curve 
B: (o 442) L intersects circle from where perpendicular 
| х°+у°=12 150 tangents сап be drawn to 
given ellipse is x^ + y? = 24 
(IV) | Point of (м) | Number of points on the | (S) | Line x - y - /7 =0 
ор A , curve х? + y* = 25, from intersecting the ellipse after 
Marie e oor where perpendicular reflection will pass through 
contact CD of the tangents can be drawn 
o s сана drawn | (уто) 
circle x «y = to x? +y? = 12 is infinite 
is E + 
V2’ /2 


47. Which of the following is correct combination? 
(А) (1) (i) (Р) (В) (1) (iv) (S) 
(C) (IV) (iii) (P) (D) (11) (iii) (S) 
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48. 


49. 


Which of the following is correct combination? 
(A) (Ш) (i) (P) (B) (IV) (iv) (S) 
(C) (1) (iii) (R) (D) (1) (ii) (О) 


Which of the following is incorrect combination? 
(A) (IV) (i) (P) (B) (IV) (iv) (R) 
(C) (1) (i) (P) (D) (1) (ii) (P) 


SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from O to 9, both inclusive. 


50. 


51. 


52. 


Suppose that the circle х? + у? — 4ax – 2ay + 4a° =0(a>0)touches the lines y = mx at 


A and B such that AB = 3. Then the value of ча is 

45 
Let (X, y, 2) be an ordered triplet of real numbers, such that x<1,y<2,z<3 and 
хе i20. Let (Xo YoZo) be the triplet (x, y, z) for which expression 


(1-x)(2-y)(3 -а|х zu 3 is maximum, then the value of -59 ig 


Х,У, 


Number of ordered pair (x, у) of real numbers such that sinx +siny = sin(x - y) and 
|х| +|у| 21 is 
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2 2 
Let '/' be a tangent line at the point "eje » 0) on the curve C:y E A circle S 


touches the curve С and the x — axis. Denote by (x(t),y(t)) the center of circle S. If 


, then the value of a is 


Urn A contains four white balls and two red balls. Urn B contains three red balls and 
three black balls. An urn is randomly selected and then a ball inside of that urn is drawn. 
The process of selecting an urn and drawing out a ball is repeated, without replacing the 
first ball. Let ‘p’ be the probability that the first ball drawn was red, given that the second 
ball drawn was black, than 15p equals 


Space for Rough work 
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JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - I 


PAPER-1 
Q. No. | PHYSICS | О. No. | CHEMISTRY | О. No. | MATHEMATICS 
di ABC 19. ABC 37. BD 
2. BC 20. AD 38. AD 
3. BC 21. ACD 39. AD 
4. BCD 22. AC 40. ABC 
5. BC 23. BC 41. AB 
6. BD 24. ABCD 42. BD 
7. AB 25. ACD 43. ABD 
8. C 26. D 44. С 
9. C 27. С 45. D 
10. C 28. B 46. D 
11. B 29. C 47. A 
12. B 30. C 48. D 
13. A 31. A 49. B 
14. 6 32. 7 50. 3 
15. 2 33. 3 51. 6 
16. 1 34. 3 52. 6 
17. 5 35. 9 53. 5 
18. 7 36. 2 54. 7 
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Physics PART -I 
5ЕСТОМ-А 
1. АВС 
Sol. When t= 3s block just about to move апа E Х Е-і 
acceleration of block given by а= Ег t>3 —— — — 
1 к= 1N f= 
10 f -1 N fs = 2N 


-(80-20)-(2-8| 

: 2 
=30+1.5=31.5 m/s 

2 BC 


Sol. As the tank allowed to fall vertically, so bouyant force becomes zero, so the spring 
compresses more than its equilibrium compression. 


9: ВС 
So.  v?-a-bx? 
differentiating both side w.r.t. time 
2v a = —2bx (%) a = A (acceleration) 
dt dt dt 
A =-bx 
Hence motion will be S.H.M. о?-Б, 4л42-р, f= 5 
т 


1 2) 1 b a B 1 
T.E.- zo (Amplitude)? = 57 95 279 


4. BCD 
Sol. Sign between x and tis & hence wave is propagating in negative x direction. 
coefficient oft 3 


coefficient of x 1 
Max value of y is amplitude, y has maximum value when denominator is least i.e. 


when (х + 31)? is zero 
y =3m 


wave velocity — 


shape of pulse is given by y = 5 
2+х 


shape of pulse is symmetrical out y-axis 


5: BC 
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Sol. 


Sol. 


Sol. 
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tana = — [slope at (Р, V4)] -2 
1 
tang P. 
Vi 
л a= Ө 
ОМ = Мр = V, 
Ор = 2%, 


Area of triangle AOD = 5 (AM OD) - (е, x2V,)=P,V, 2 nRT 


BD 
Now, potential difference across С; is 20 V and across 20V 40V 60V 
C» is zero. 


г. charge stored in Сі is 40 uC and in Cz is zero. 


Fraction of volume submerged = d; /d2 = 1. 


C 
When ratio of extra weight to total base area is minimum. 


C 
When ratio of extra weight to total base area is maximum. 


B 
Qoutside = earthed plate will have zero charge on outer surface for its zero potential 
condition. 


B 
Earthed plate will have zero charge on outer surface for its zero potential condition. 


A 
Qoutside = (Q1+Q2)/2, and conservation of charge. 
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14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17 


Sol. 


SECTION - C 


6 

AQ k AST 

At dx 

ат. 

de in conductor A = slope of graph = 43 
Х 


Since both conductors are connected in series, same heat current will flow in A and В. 
Ka (dT/dx)A = Ka(dT/dx)a 


Кв =6 

2 

For getting null point x72 
RR 2 
R, В, 

as R2 = R4 © 
R1 = R3 


Let the pointer at point 5 is moved to left by distance x to get nul 
point as shown in the figure. If resistance per unit length of wire 
3 is r then that of wire 1 will be 2r. 

(8 -x)2r=xx2r+8xr 


4x=8 
х = 2т 
1 
ug 

= ,/— = 1 rad/sec 
ший: 
5 
uN, + № = mg (1) ША No 
№; = uN» (2) 

mg 

№ = N 

2 (1 ic nê) 1 
N = .Hmg uN2 

| (1 + та тд 


Torque about centre of mass 
(Му + №)А = mR 


T 2u (N, +N, ) E 2u (1^ u)g 


mR (1 В 
о? = 02 – 200 
ga 80 
20 
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оф ( + р? )А 
" 2x2u (1 u)g 
Hence number of turns 


Я 0 = ogR(1+ н?) Swe oxR(1-- u^) 
2л 4u(1+u)g.27 i $ 8ung (1+ u) 


18. 7 
Sol. Given, voltage V = (100 + 5)V 
Current | = (10 + 0.2)A 
According to Ohm's law, V = IR or R = V/I 
Taking log of both sides, 
Log R = log V - log! 
Differentiating, we get 
AR AV Al 


R V I 
| AR AV Al 
For maximum error, — = — + — 
А V I 


Multiplying both sides by 100 for taking percentage, we get 
AR AV Al 


— x100 = — x100 + — x100 
R V | 


Percentage error іп resistance Н 
-AV 4 004 21100 
V | 
29 40:25 5104 78 
100 10 
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Chemistry PART - Il 
ЅЕСТІОМ – A 
19. АВС 
Sol. О о 
| ЖА i 
i ГА Y 
А Bs А 

22-31. | | o 
20. AD 
Sol.  AICI, - 3H,O — 29% Al (OH), +ЗНСІ 

B** cannot exist іп aqueous media 
21. ACD 
Sol. МО, О?“ and oxygen having unpaired electrons in molecular orbital. 
22. АС 
Sol. CN and МО” total no. of electrons is 14. Hence bond order is З. 
23. BC 
Sol.  2C«3H, > C, H, 

() ч) (9) 

АН? =[2x AH}, «ЗхВЕ(Н-Н)|-ІВЕ(С-С)»6хВЕ(С-Н)) 

= -85 =| (2x 718) + (3 x 436) | - (x + 6y) 

X+6y=2829 sw... 1 

Similarly for C,H, (9) 

2x+8y=4002 aan 2 

Solving (1) & (2), x 2 345 

у-414 
24. ABCD 
Sol. AS ae Oe сулале 
T 373 

25. ACD 
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Sol. 


26. 


Sol. 


27 


Sol. 


28 


Sol. 


29 


Sol. 


30 


Sol. 


31. 


Sol. 


32 


Sol. 


33. 


Sol. 
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1 A 


Br 


D 
Attack of H* on oxygen and then nucleophilic attack of СГ 


C 
Pinawl formation-diracdical formation of Mg complex, then recombination and then 
hydrolysis. 


B 
Attack of H* on oxygen and then nucleophilic attack of СГ 


C 
An oxalic acid is strong reducing agent having C — C bond length longer than C — C 
bond length in ethane. 


С ee 
N=C=O: 
/ 
H3C 
N is sp? hybridized having two bp and one 1р and so bent. 


A 
Silyl isocyanate is linear due to px-dz bonding in between nitrogen and silicon. 


SECTION - C 


7 
2KMnO, + KI + H2O — 2KOH + 2МпО» + KIO; 
3.5 moles of potassium iodide requires 7 mol of potassium permanganate. 
3 
CoCl, + H2S > CoS + + 2HCI 
3CoS + ӨНСІ + 2HNO; > 3СоС!, + 2NO + 35 + 4H;O 
aqua regia 
КМО» + СНзСООН — СНӘСООК + HNO» 
CoCl + 2KNO; — Co(NO5); + 2KCI 
Co(NO53); + 2НМО» — Co(NO;)s + NO + НО 
Co(NO53)s + 3КМО:-» Ks[Co(NO;)g] 
Oxidation number of cobalt in this compound is +3. 
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34. 


Sol. 


35 


Sol. 


36 


Sol. 


3 
[Pt (NH, )(NH;OH) (NO, ) (py) | NO, 


All four ligands are different, so it can be compared to M abcd. Three geometrical 
isomers are possible as follows 


Ky = 10°, pK, = 5 

BOH + HCI > BCI + H2O 

At half neutralization, 50% of the base is converted to its salt, with strong acid HCl, it 
forms a basic buffer. 


[salt] 


[base] 
[salt] 
[base] 


рОН = pK, + log 


рОН = 5 «log 


[salt] = [base] 
рОН = 5 
pH = 14- pOH = 9 


2 
Шашы 


CH3 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


9  AITS-CRT-I (Paper-1)-PCM (Sol.)-JEE(Advanced)/18 


Mathematics PART - Ill 
SECTION - A 

37. BD 
Sol. S, = ЈРВ, (етө 

IP,|=vn+1 

Р, ЖБ ЕН Мп+2 Te 

arg| Et Fh: =arg{ 1 : J- атт : | 

P. Xn +1 Xn «1 

38. AD 
Sol. Let a=cosai+sinaj, b = cospi + ѕіпВ),о,В,5 е(0,2л) 


39. 


Sol. 


C - cosói + sinój 

= cos(a - 8) = cos (B — 8) = (cos(a - p))(-/3) 

let A-a.-f, B-B-8 

= cos A = cosB = -y3 cos (A - B) 
со5А-совВ->В-2тл-А 

>B = A,B = -A,B = -2r + А, В-2л-А 
->В-А,В--2л-А rejected. 

=> when B=-A,B=2r-A 

= cos A = -V3 cos (2A —2л)ог cos A = -V3 cos 2A 


ЖТ coe ЖЕ 
ug" 2 
dpa SE TUE 
3 2 

AD 


Let |ы) u)du-F(t)- F'(t) = f(t) and F(0)=0 


Also f(t)20 = [f(u)du>0 vte[0,1] 
0 


21015 ШЕПТЕ 


—F't)s M as f(t) 0 
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=> /1+2F(t)<t+1 
=> f(t)<t+1Also 142F(t)<(t+1) 
= 2F(t)« t? +21 


= F(t)< 


40. ABC 
1 

Sol. [xf'(x)dx, Put x = sin0 = dx = cos0d0 
0 


л/2 л/2 
J= | f(sin)(cos6)d6 = | f (cos 0)sin 0 dO 


т/2 
2J- | f(sin6)cos «f (cos0)(sin0)do 
0 
т/2 = 
2J< [1.90 =1<2 and equality holds if f (x) = ү1- x? 
0 


Put x-yox(x)«1 


= J xt dr дох 
211 
Х 1 
f(x) [е(х) ax <= 
=> ШШ) | (х) dx <5 


Also [е(х)ах сл (Again use By parts) 
0 


41. АВ 
Sol. Using sine law 
b c _ a 
sin20 sin@ sin(z-390) 
b a 
=0= 
2cos0 3 — Asin? 0 


—b-2ccos0 and a= (4cos? 0-1)с 


= ca =b? - c? (eliminate сов0) 
Also cos( ACB) + cos(ZACD) = 0 
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Sol. 


43. 
Sol. 
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a 2 
25205 28 bea -d 
is рт Е а) =0 = а= –(3с+ 2а) 
MENO 
3 
2 
ed - (A 
Also cos ọ = 
2cd 
а2 
= Оп manipulation са- ї 
3sin? + 
2 
3 3 1 2 cot 
AABC = —(AABD)- | — |cdsind = —(ВС) —— 
4 )=[5 Jodsine 48075 


Вр 

Given f(j) -j«f (i) -i Vi<j 

Let g(k) 2 f (K) -k 2 g(k) is decreasing function. Also 
1<f(k)< 2018 

> 1-k<g(k)<2018-k. 


Also g(k +1) will always be in the desired range as long as g (k) is in the desired Range. 
We are supposed to select g(1),9(2),......9(2018) values in decreasing order from 


[-2017, 2017] 
=> Canis Ways. 
. 4035 4034 


n 2 
Шер кз) = 409 C 018 72018 C2017 


ABD 

Let h(x)=f(f(f(x)))=xvxeR 

= h(x) is a strictly increasing and bijective 

Also if f is strictly decreasing, f (f) is increasing function, 
> f (f (f (x))) is decreasing, hence contradiction. 

Also if for x; > Хү f (Xp) = f(x) 

= f(F(x2)) = t ((F(x,))) 

= f (f(x2))-f(F(f(x2))) 

= h(x, )=h(x,) not possible for x; # x, 


If f is a strictly increasing function 
=> f (f) is a strictly increasing function 


= f (f (f)) is a strictly increasing function 
Also Range of h(x) - Rc Range of f(x) 
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=> f(x) is on to = hence bijective. 
Also h(0) -0—f(f(f)) =0 and f(x) and f(f(x)) are inverse of each other = f (0) - 0 
and increasing i.e. Non — zero slope. Hence will cut у = x? at two distinct points. 
44. C 
45. D 
46. D 
(Sol. 44 to 46) 


A+C=B+D=>D:(2,1,8) 
BA -(1-15),ВС-(0,2,4) 
Equation of plane x is 7/х-2у-2-8-0 


Equation of line PF г =(2,1,0) + 8(7,2,-1) 
=> 8 =(2+75,1+ 26, — $), for other point put ё = -1 
For point Е: 7(2 + 75)+2(1+ 28) -8-8 - O i.e. satisfying in Plane x 


5| 28-18 жы 
`\27' 27727 
-2 11 a 


27” 27 27 

Foot of perpendicular from A to BC: 
Equation of BC : (1, 0, —1) + à (0, 1, 2) 
: (12,714 2X) 


For foot of perpendicular (i + 2k).(i +(-1-A)j+(5- 29.) -0 


250 


|:2F zl 


5 '5. 5 
Line L intersects plane л at (1, 0, —1) (Solve plane and line L) 
Equation of Projection of line L is passing through F and (1, 0, —1) 
Equation of mirror image of line L in Plane is line passing through | and (1, 0, —1) 
Let ф be the acute angle between line L and plane x 


=> cos0- о where, 046-75 
| 
BENE 


= ф= sin” (5) 


For distance between АВ and CD say H 
Area of parallelogram ABCD = АВ х BC| = 24/54 


(H)(BA) = 2/54 when ВА = V27 
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47. A 
48. D 
49. B 


(Sol. 47 to 49) 


xcos0 уѕіпе 
+ 


Equation of tangent is =1 


b 
a=4,b=3 
=> A:(4sec 6,0),B :(0,3cosec 6) 
AOAB = 1 (45sec 0)(3совес0)- ae 
2 sin20 


(AOAB),,, -12 where 0-4 


P| oA (448, 0),8:(0,3v2) 


151215). 
4 3 
=> 3x + 4y -1242 


Let Q:(a,B) = За + 4p = 12/2 


Equation of tangents: 


Equation of CD : xy (EE), yp ate 
= (1242x -36) + (Зу -4x)=0 


= Point of concurrency: | 


m 


Also distance of (0, 0) from 3x + 4y -12/2 =0 is as radius of circle is 4/12 
distance 24 £3 
radius 425 


= cuts at 2 points. 


Let (h, k) be the circumcentre of AQCD 
=> (h,k) is midpoint of (0, 0) and (о,р) 
=> 2h=a, 2k=ß 

Also За + 48 = 124/2 = 3h + 4k = 6/2 


For R equation of director circle of ellipse 

For (iv) equation of director circle of circle 

For (S) Any line passing through one focus of ellipse will pass through other focus after 
reflection. 
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50. 


Sol. 


51 


Sol. 


52. 


Sol. 


SECTION - C 


3 

у = тх touches circle 

0 =0 for (т? +1)x? —2a(m+ 2)x+4a’ =0 
= 4a? (т-2) = 4(m* +1)(4a’) 


ideo 
3 


Let A :(x,, mx) B :(х,,т,х,) 


AB? =9 = (x, - x, + (mx, -m,x, ' - 9 where 


m,+2 m, +2 
poe) 5 P gma 2 ee ee 
m, +1 m, +1 3 
get a= 315 


6 
Let 1-х =a, 2-y=b,3-z=c>a)b,c>0 


E=(abo)3-a- 2-5] 


2 3 
Е-6(а) 0 с | 3-a um 
2/9 2 3 
Apply AM>GM 
NOM 3-a MR 
2 3 2 3 bc b cy 
= >|а 3-a 
4 2/3 2 3 
ЗЭ анаан қайнаса opus т 
128 4 2 4 
> (Xo Yo Zo) = Е 
0270750] — 47274 


6 
sinx + siny - sin(x 4 y) 


> Either sin| ~*~ |=0 or cos| * ^Y | -сов | X Y 
2 2 2 


— X-y -2mm or 5 =рл ог %-Ка (m,p,k elnteger ) 


=>xX+y=2mn or x = 2рл or y =2kn 


Plot and get (0, 1), (0, -1) , (—1, 0), (1, 0) БЕЛЕ z 
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53. 5 
t? ; Ü -1 -x t 
Sol. Equation of normal at point T 5% to C is y- PE QU -t)>y= a 227 
If circle S touches curve C at T. 
= (x(t),y(t)) must lie on normal 
-х() t 
t)=——++ — +1 
= y(t) oe 
Also distance of centre of circle from T equals radius = distance of centre of circle from x 


— axis. 


а и 
lim тета 


г-0” 


Let 41^ i =Z > 2tdt = 2z dz 


Ng —1)z%ae -2h 


> lim | 


1-42 


54. 7 

Sol. Let E, : first ball drawn red from Urn A and 2" ball drawn black from B. 
E, : first ball drawn while from А and 2" ball drawn black from B 
E, : first ball drawn red from B and 2™ ball drawn black from B 
E, : first ball drawn black from B and 2"? ball drawn black from B. 


И P(E.) +P(Es) 
P(E,)+P(E,)+P(E,)+P(E,) 
"60-56 27 га 
ВЕ) 4 4 4 3E 
PES 1) 3 3 ЇЕ. 
P(E4) = 3 j 3 ЗЁс 120 >Р -5 
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CONCEPT RECAPITULATION TEST - | 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B. Filling of OMR Sheet 

1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


2. Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Y) 
= 
СС. 
Ш 
o 
H 
Qo) 
LLI 
= 
= 
с 
= 
- 
- 
ч 


3. Section-D (21 - 23, 44-46, 67 - 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate LI ILLI III ГЕЛ Л 
ШШШ! ШШ ЕШ ЇЇ! 


Emomento. | OOCOCOCOOOOOOOC 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10?^ J-s 
Charge of electron е-1.6х1079С 
Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1077? C?/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K” mol” 


CHEMISTRY 


Gas Constant R = 8.314 J K mol! 
0.0821 Lit atm K тог” 
= 1.987 «2 Cal K тог! 

Avogadro's Number = 6.023 х 1023 


Planck’s constant h 6.625 x 10°34 J.s 
6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu - 1.66 x 10?" kg 

1 eV = 1.6 x 107? J 


Atomic No: H=1, He = 2, Li-3, Ве-4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, 
S=16, Cl=17, Ar=18, K =19, Ca=20, Cr=24, 
Mn=25, Fe=26, Co=27, Ni=28, Cu = 29, 
21-30, Ав-33, Br=35, Ag=47, Sn=50, І-53, 
Хе-54, Ba=56, Ро-82, 0-92. 


Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, М-14, 
O=16, F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, 
$=32, Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, 
Fe=56, Co=59, Ni=58.7, Cu=63.5, Zn=65.4, 
As=75, Вг-80, Ag=108, Sn=118.7, І-127, Xe=131, 
Ba=137, Рр-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - IIl (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 


SECTION-A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1. 


A point charge is placed at a distance r from center of a 

conducting neutral sphere of radius R (r > R). The potential at 

any point P inside the sphere at a distance rı from point 

charge due to induced charge of the sphere is given by [k = 
1 


4л=0 
(A) Ка/г: (B) ka/r 
(С) ka/r — Калч (D) -kg/R 


A system of coordinates is drawn in a medium whose refractive 


index varies as Цаг where 0<у<1. А ray of light is 


0 529 
4 y? 


incident at origin at an angle 60? with y —axis as shown in the 
figure. At point P ray becomes parallel to x-axis. The value of H is 


8 (5) eC 
TOR о (v6 


An open organ pipe has fundamental frequency 100 Hz. What frequencies will be 
produced if its one end is closed? 

(А) 100,200,300..... (В) 50,150,250,...... 

(C) 50,100,200,300....... (D) 50,100,150,200..... 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-CRT-I (Paper-2)-PCM-JEE(Advanced)/18 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


4. 


In the given figure, the block is attached with a system of three ideal 
springs A, B, C. The block is displaced by a small distance x from its 
equilibrium position vertically downwards and released. T represents the 
time period of small vertical oscillations of the block (pulleys are ideal). 
Choose the correct alternative(s). 


(A) Т-2л, M 
2k 


(B) the deformation of the spring A is (2/11) times the displacement of the 
block. 

(C) the deformation of the spring C is (1/11) times the displacement of the 
block. 

(D) the deformation of the spring B is (4/11) times the displacement of the 
block. 


One mole of monoatomic gas expands with temperature according to the relation 
V = KT?? where ‘K is constant. Then choose the correct alternative(s). 

(A) Work done to change the temperature by 30?C is 20 R. 

(B) Change in internal energy when temperature is changed by 20°C is 30 R. 

(C) If volume of gas is changed by 2% the temperature will change by 3%. 

(D) If temperature of gas is changed by 2% the pressure will change by 6%. 


Space for Rough work 
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6. A hemispherical shell of mass 2M and radius 6R and a y 
point mass M are performing circular motion due to 
their mutual gravitational interaction. Their positions 
are shown in figure at any moment of time during 
motion. If r, andr, are the radii of circular path of 


hemispherical shell and point mass respectively and X 
оң апа о, are the angular speeds of hemi-spherical 
shell and point mass respectively, then choose the 2 
correct statement(s). 
( 2 n 1 
(A) 5-2 (B) t= 
r 1 fp 2 
GM GM 
С) œ = D) œ = 
(C) œ (зан (D) о; (589 
7. An ammeter has a resistance of 50 О and a full scale deflection current of 50 uA. It can 


be used as a voltmeter or as a higher range ammeter provided that a resistance is 
added to it. Choose the correct range and resistance combination from the following 

(A) 20 V range with approximately 400 kQ resistance in series 

(B) 100 V range with approximately 2 x 10°Q resistance in series 

(C) 1 mA range with 50 Q resistance in parallel 

(D) 0.1 mA range with 50 О resistance in parallel 


8. In figure, a ladder of mass m is shown leaning against a wall. 
It is in static equilibrium making an angle 0 with the horizontal 
floor. The coefficient of friction between the wall and the 
ladder is ш and that between the floor and the ladder is из. 
The normal reaction of the wall on the ladder is N; and that of 
the floor is №. If the ladder is about to slip, then 


(A) i4 20 иь #0 and N, tane = 72 (B) ш 0-0 and N, tano = 72 
(C) u4 «0 и «0 and N,=—"9 (D m 20 н„=0 and N,tano - 19 
1+ uuo 2 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


A river of width d is flowing with uniform velocity u. A boat starts moving “С 
from point А (one bank of river) with speed и relative to the river. Тһе 


direction of resultant velocity is always perpendicular to line joining boat 
and fixed point C (see figure). Point B is on the opposite side of the river 
and A, B, C are in straight line. If AB = BC = d 


9. Тһе path of boat is 


(A) straight line (B) parabolic 
(C) elliptical (D) circular 
10. The time taken by the boat to cross the river is 
(A) 9 (B) S in[2.«. 3] 
и и 
2 
(С) [2-3] (D) 2d 
и и 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


11. 


In YDSE experiment if the screen is shifted by a distance of 0.5 m away from the slit, 
3% maxima is shifted by 3 x 10^ m. The separation between slit is 2 x 10? m. If the 
wavelength (in 100 nm) used in the experiment is ‘k’, find the value of ‘k’. 


A concave mirror of focal length 15 cm is placed in air at a ян 
height of 45 cm above the water surface as shown. The axis of 
the mirror is vertical and the reflecting surface faces the water 
surface. A point object is placed on the axis of concave mirror 
at a distance 35 cm above the water surface. Find the position 
of image formed after two successive processes- first reflection 
from the concave mirror and then first refraction from the water 
(reflective Index of water 4/3). The distance of image from 
water surface (in m) is 


On the diagram, two blocks of equal mass are connected by an 
ideal string. The values of m = 1 kg and k2 = 100 N/m are given. 
Initially, both springs are relaxed. Then the left block is slowly 
pulled down a distance 0.1 m and released. The maximum 
possible value of k (in N/m) for which both blocks will have same 
magnitude of acceleration just after releasing, is k. Both spring 


have natural length of 2m. Then find the value of x. 


Space for Rough work 
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14. An object of mass m= 48 кд rests on an inclined plane that 


makes angle 0 = 45° with the horizontal floor. The minimum 
horizontal force (in N), parallel to the base of the incline that 
must be applied to the object in order to begin its movement 
is F. The coefficient of static friction between the object and 


the plane is us = 1.25. Then the value of s is ЁС 
15. Two identical capacitor connected as shown and having Qo 
initial charge Qo. Separation between plates of capacitor is ye— y- 
do. Suddenly the left plate of upper capacitor and right plate * 
of lower capacitor start moving with speed v towards left ME 
while other plate of capacitor remains fixed. (given Зи 21 цн 
+ 
amp). Find the value of current (in amp) in the circuit. 0, Y= 
0 
1 6. А metal ro d of mass 1 Ogm an d leng th 2 5 cm is Бэр ae eee commen ұла” 
suspended on two springs as shown in figure. The 
springs are extended by 4 cm. When а 20 ampere Ж цагг. * ges 
current passes through the rod it rises by 1 cm. The x x x x x 
magnetic field is x x 107? T (g = 10 m/s”). Find the value 
of 2x. X X X X Х 
Х X | х M х Х 


17. A uniform disc of radius R having charge Q distributed uniformly all over its surface is 
placed on a smooth horizontal surface. A magnetic field, B = kxt?, where К is a constant, 
X is the distance (in metre) from the centre of the disc and t is the time (in second), is 
switched on perpendicular to the plane of the disc. Find the torque (in N-m) acting on the 
disc after 15 sec. (Take 4kQ = 1 S.l. unit and R = 1 m) 


18. Suppose potential energy between electron and proton at separation r is given by U- k 
In r, where k is constant. For such hypothetical hydrogen atom, find the ratio of energy 
difference between energy levels (n = 1 and n = 2) and (n = 2 and n= 4) is 


Space for Rough work 
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19. 


20. 


Ко wavelength emitted by an atom of atomic number Z = 11 is à. Find the atomic number 
for an atom that emits Ко. radiation with wavelength 42. 


In a certain hypothetical radioactive decay process, species A decays into species B and 
species B decays into species C according to the reactions 


A —— 2B + particles + energy 

B —— ЗС + particles + energy 

The decay constant for species A is 24-1 вес”! and that for species B is 
à» —100 sec !. Initially 10^ moles of species of A were present while there was none of 
B and C. It was found that species B reaches its maximum number at a time tọ = 2 
In(10)sec. Calculate the value of maximum number of moles of B. 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


21. 


22. 


23. 


The main scale of vernier calipers reads in mm and its vernier is divided into 10 divisions 
which coincides with 9 divisions of the main scale. It was also observed when two jaws 
are brought in contact the zero of the vernier scale coincided with the zero of the main 
scale. The length of a cube is measured with this vernier calipers. The main scale reads 
10 mm and the first division of the vernier scale coincides with the main scale. If the 
mass of the cube is 2.7369 g then, find the density of the cube in (gm/cm?) upto 
appropriate significant figures. 


A point mass of 1 kg collides elastically with a stationary point mass of 5 kg. After their 
collision, the 1 kg mass reverses its direction and moves with a speed of 2 ms”. Find the 
kinetic energy (in Joule) of a particle of mass 6 kg moving with same velocity as that of 
centre of mass of the above two particles of mass 1 kg and 5 kg. 


In YDSE distance between the slits plane and screen is 1m and distance between two 
slits is 5 mm. If slabs of thickness 2 mm and 1.5 mm having refractive index 1.5 and 1.4 
are placed in front of two slits, find the shift (in m) of central maxima 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


24. | Which of the following solutions of complex compounds have maximum vapour 


pressure? 
(А) [Co(NH3)e]Cls (B) [Co(NHs)sCl]Cle 
(C) [Co(NH3)4CI5]CI (D) |Со(МНэ)зС8| 
25. Hydrolysis of which of the following compounds is an example of disproportionation 
reaction. 
(A) XeFe (B) XeF4 
(C) PCls (D) PCls 
26. Which of the following compounds show л-раск bonding? 
(A) АТС (В) ВЕз 
(C) SF, (D) BHs 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


27. | Which of the following plots of rate constant vs temperature is correct? 


(A) ^ (B) Ink 


(c) Ink (D) 


Space for Rough work 
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28. 


29. 


30. 


Тһе radial distribution function |P(r)| is used to determine the most probable radius, 


dP(r) 
dt 


dP 42 27r? 
= ar 
dr 8: 


which is used to find the electron in a given orbital 


for 1s orbital of hydrogen like 


atom having atomic number Z, is ІШ Then which of the 


following statements is/are correct? 


арР (r 
(A) At the point of maximum value of radial distribution function a ) = 0; one antinode 
is present. 


(B) Most probable radius of Li? is E pm 


(C) Most probable radius of He* is E pm 


(D) Most probable radius of hydrogen atom is ao pm 


The normal boiling point of a liquid X is 400 К. АН, at normal boiling point is 40 kJ/mol. 
Select the correct statements. 

(A) ASvap < 100 J/mol K at 400 K and 2 atm 

(B) ASvap < 10 J/mol K at 400 К and 1 atm 

(C) AGvap < 0 at 410 K and 1 atm 

(D) AU = 43.22 kJ/mol K at 400 K and 1 atm 


Which of the following are concentration cells? 


(А) РН, (g)| HCI|H; (g)] Pt (B) Cd(Hg)| Cd?* | Hg(Cd) 
Pi Р, а : аҙ 
(C) Zn(s) | Zn** || Си?" | Cu (0) Ag| AgCl| ОГ (aq) || Br" (aq) | AgBr | Ag 
(Ci) (Сэ) [o C, 


Space for Rough work 
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Which of the following molecule in pure forms is/are unstable at room temperature? 


(A) E сан 
О О 


(Рагадгарһ Туре) 


This section contains ONE paragraph. Based оп the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 


In complexes of weak field ligands, Ло < P(Pairing energy), the energy difference between ї2, 
and e, sets is relatively less. Under the influence of strong field ligands Ao > P(Pairing energy), 
the energy difference between іг; and egsets is relatively high. 


32. 


33. 


Which of the following is correct statement? 

(A) Complex |Со(Н>О) ғ is more stable than [Co(H2O)se]** 

(B) All complexes of Ni(II) are bound to be outer d-orbital complexes 

(C) Stability constant for [Ni(en)3]?* is greater than stability constant for ММ МНэ)6 
(D) Aca for [Cr(H2O).]** is greater than Aca for [Cr(NHs)e]?* 


Select the correct increasing order of 10 Dq. value for chromium complexes: 
(1) [Cr(en)s]** (2) [Cr(ox)3]* 

(3) [CrFe]* (4) [Cr(H20)6]** 
(A)4<3<1<2 (B)3<4<2<1 
(С6)4<3<2<1 (0) 3<4<1<2 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


In the following reaction: 
P,  XNaOH + yH O —— PH; + 3NaH,PO, 
Sum of x + y is 


Compound x dissociates according to the reaction 2X(g)——2Y(g)+Z(g), with 

degree of dissociation which is small compared to unity, if the expression for о in terms 
1/2 

of equilibrium constant Kp and total pressure P is given as a= ЕЭ . The value of 

xis 


How many of the following polymer are co-polymer: 
Nylon-6, Buna-N, Dacron, Buna-S, Teflon, PHBV 


How many of the following metals can be refined by vapour phase refining? 
Zr, Zn, Cd, Hg, Ni, Co, Pt, Fe, Ti 
If AG? for the half cell МпО, / MnO;in an acid solution is -xF, then find the value of x 


" H ? 0 zi «ГО E 
Given (Given E ЕМ Еа оса вв v) 


A bulb is having an ideal gas at 27°C on heating the bulb to 227°C, 2 litre of gas 
measured at 227?C is expelled out. The volume of the bulb in litre is 


Sample of 28 mL of H2O2(aq) solution required 10 mL of 0.1 M KMnOa(aq) solution for 
complete reaction in acidic medium. What is volume strength of H202? 


Space for Rough work 
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о о 
The ionic radii of At and B- аге 1.7 А апа 1.8A respectively. Find the coordination 
number of A+. 


For a reaction A B , AH = «ve, graph between log Keg and < is a straight line of slope 


О р ЕРА 
4.606 


В-Нь has unusual ‘x’ centre-2 electron bonds. What is x? 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


44. 


45. 


46. 


Calculate the boiling point of water at 700 mm pressure of Hg. The heat of vapourisation 
of water in 540 cal g. 


Calculate the numerical value of resonance energy of М2О from the following data: (АН? 
of N20 = 82 kJ/mol) 

BEn=n = 946.2 kJ/mol 

BEn -n = 418 kJ/mol 

ВЕо-о = 497 kJ/mol 

BEn =О = 605.3 kJ/mol 


Two buffers(X) and (Y) of pH 4.0 and 6.0 respectively are prepared from acid HA and 
the salt NaA. Both the buffers are 0.5 M in HA. What would be the pH of the solution 
obtained by mixing equal volume of two buffers? 

Kua = 1.0 x 1075 

log 5.05 2 0.7 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT- (Paper-2)-PCM-JEE(Advanced)/18 16 


Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


47. 


48. 


49. 


If P be a point inside and equilateral triangle ABC such that PA=3, PB=4 and PC=5, then 
the side length of the equilateral triangle ABC is 


(А) J25 - 1243 (B) 13 
(С) J25 «1243 (D) 17 


d'f^(x) 


dé oc where f'(x) is 


If f(x) be an invertible function with f'(x)f'(x) > Ovx e В, then 


the inverse function of f(x) is 
(A) positive Vx eR 
(B) negative Vx eR 
(C) data insufficient 

a > ) d'f^(x) 
D 
(D) dx 


will have sign opp. to 


-1 
cot ( tanx 


For a е R, the range of the function f(a) = | р is equal to 


ena tan x + cot x 
— Л 
DIES (8) (0,1) 
-л Зл Л 
MES m 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


3 married couples are to seated around a circular table. Let x denotes the number of 
ways where atmost two couples sit together and let y denotes the number of ways where 
only two particular couples sit together, then identify the correct option(s) 

(A) х-8у-60 (B) x+y =113 

(С) х-13у (D) None of these 


Let a, b, c be unequal real numbers. If a, b, c are in G.P. and a+b +c = bx, then ‘x’ can 
not be equal to: 


(A) -1 (В) 0 

(С) 2 (D) 3 

Let tio. ЗЭР J such that е! where || represents the greatest 
2 2 ix] +1 


integer function and 1.) represents the fractional part of x, then which of the following is / 


are true. 
(A) f(x) is injective discontinuous function. 
(B) f(x) is surjective non — differentiable function. 


(C) тіп( lim F(x), іт f(x)J-f(1) 


(D) max | lim f(x), lim 16))-t(2) 


x22 x22* 


If x, y and z lie on domain of the equation such that In(x + z) + In(x – 2y + z) = 2 In (x — 
Z), then which of the following is / are true 


2х2 
(А) у- (В) у? = xz 
X+Z 
(С) 2y 2x «z (B) ш = 
2 y-z 


Space for Rough work 
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54. 


The content of 3 bags w.r.t. 


reen and red marbles is as given in the table shown. 


18 


Bag Green Red 
A 3 1 
B 2 2 
С 1 3 


A child randomly selects one of the bags, and draws a marble from it and retains it. If the 
marble is green, the child draws the second marbles randomly from one of the two 
remaining bags. If the first marble drawn is red the child draws one more marble from 
the same bag. The probability that the second drawn marble is green is expressed as 


= (where m and n аге coprime). Then 
n 


(А) n- m2 71 
(С) п-т = 73 


(В) п- 2+2=0 
(б) none of the above 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


Let 5-0 be the equation of the locus of point P in the plane of a square ABCD such that 


max(PA PC)- г (РВ +PD). 
55. The ratio of radii of circumcircle of square ABCD and director circle of S = 0 is 
ae (8) 1 
(С) 5 (D) none of these 
56. The ratio of perimeter of S=0 and the given square is 
A 5 (B) = 
1 
(с) = (0) 23 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


57. lf f: RR isa function such that f(x) =x? + x^t' (1) + xt" (2) - f "(3) forall x eR, then 


f(1)-f(2) 


30 r? 


ЫЗ яа (г? - 80r + 450) A 


59. Let f(x)=ax*+bx*+3x+7 and f(-4)=2286 and f(4)=N. If K be the number of 


ways in which the number N can be resolved as a product of two divisors which are 
relatively prime then K —7 


60. Іеї мо non — collinear vectors а and Б inclined at an angle = be such that а -Запа 
5 —4. A point P moves so that any time t the position vector OP (where O is the origin) 


is given as OP - (e! «t! Ja (e! - e 1. If the least distance of P from origin is 


b 
Je fa -b where a,b eN then find the value of БЫ y 


61. Let A= 18: 1... ре a matrix such that AA! – 41 and aj + 2c; = 0 where cj is the cofactor 
of a; Vi and | and | is the unit matrix of order З. 
а,%4 а; ауз 8-1 а; 813 
f| а, . 822 +4 аз |*5A| а) 85241 аз |=0, then find the value of 5A is 
831 ао: gg + 4 831 ао — gg +1 


Space for Rough work 
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62. 


63. 


64. 


65. 


66. 


Let f(x) be a cubic polynomial which has local maximum at x = —1 and f'(x) has а 
local minimum atx =1. If f(-1)=10 andf(3)=-22, If the distance between its two 


horizontal tangents is D then 2 is 


In AABC, circumradius is 3 and inradius is 1.5 units. If the value of 
acot? A 4 b? cot? В + с? cot^ C is myn where m and n are prime numbers, then find the 
value of (т = 2п) 


Let a, b, с, d be four distinct real numbers іп А.Р. Find the smallest positive value of k 
satisfying 2(а-0)-4К(0-с) -(с-а) -2(а-4)-(0-4)/ «(c - d) 

Number of positive integer x such that product of its digits in the decimal representation 
is х2 -10x - 22 is 


The side of a triangle are in the ratio 3:5 and the third side is 16, if the largest possible 


area of the triangle is k, then " is 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


67. 


68. 


69. 


If the dependent variable y is changed to ‘z’ by the substitution y -tanz and the 
5 2(1 Е 2 5 
differential equation d у =1+ | (8) is changed to лам , then 
dx 1-у? \ х ах ах 
the value of (305.33) xk equals 


ABC is a right angle triangle (right angled at В) inscribed іп the parabola у? = 4x. Тһе 
minimum length of the intercept cut off by the tangents at A and C to the parabola from 
y-axis is Л, then 1002.22. is 


Rectangle ABCD has area 200. An ellipse with area 200л passes through А and С and 
has foci at B and D. Let perimeter of the rectangle ABCD is P, then 103.44P is 


Space for Rough work 
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JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - | 


PAPER-2 
Q. No. | PHYSICS | Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
1. С 24. D 47. С 
2. А 25. B 48. B 
3. B 26. B 49. C 
4. ABCD 27. AB 50. BC 
5. ABC 28. ABCD 51. ABCD 
6. BCD 29. AC 52. ABD 
7. ABD 30. AD 53. AD 
8. CD 31. B 54. АВ 
9. D 32. С 55. D 
10. B 33. B 56. D 
11. 4 34. 6 57. 6 
12. 1 35. 3 58. 6 
13. 3 36. 4 59. 9 
14 5 37. 3 60. 9 
15. 2 38. 5 61. 2 
16. 3 39. 3 62. 4 
17. 1 40. 1 63. 7 
18. 1 41. 8 64. 4 
19. 6 42. 1 65. 1 
20. 2 43. 3 66. 4 
21. 00002.66 44. 00370.65 67. 00610.66 
22. 00000.75 45. 00089.40 68. 04008.80 
23. 00000.08 46. 00005.70 69. 08275.20 
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Physics PART - | 


Sol. 


Sol. 


Sol. 


Sol. 


Sol. 


SECTION- A 


C 

Potential of centre of sphere = “i+, -s 
where V; = potential due to induced charge at centre = 0 [.. £q; = 0 and all induced 
charges are equidistance from centre] 

a Nm V ( 


n 


potential at point P = 


yak [2-3] 
r f 
A 


Applying Snell's law between the points O and P, we have 


2 43 2 


(1-н2) “с "ies 


(т+н2) ==, H- а) 


For conductor all points are equipotential) 


2x sin60° = (sin 907 x 


50, 250..... 


ABCD 
Let elongation in spring А, B and C be хі, хг and xs respectively. 
Considering spring forces and constraint relations 
Хо- 4x3 „(i ) 
X2 = 2X1 ii) 
and хі + 2X2 + Хз = X i 


TE (Sp il 


Als актава іш 
T 9k 


ABC 
Agee 
2 


772 ы 


where PV* = constant. Here x = -5 
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Sol. 


Sol. 


Sol. 


10 


Sol. 
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BCD 

The system is equivalent to a binary system as shown in the diagram. 
Mx3R 
M+2M 


Considering the circular motion of point mass m 


мет, - 9M. ME GM =0 
224682 ' ^ V7oR? —— 


ABD 
For ammeter, 


В, +Ra) 


Іі 
(Rs) 
= i=0.1mA for R, =50Q [as Ry =50Q and inax -5ОНА | 
For voltmeter, 
V =imax(Ra + Ry) 
=> V «10V for В, =200kQ 


CD 
If ui = 0, p2 #0 
tı = 0, balancing torques about A 
М sin Ө = mg ees? 
2 
№ tan Ө = mg 
2 
If uz 0, иг20 
Т2 = 0, equilibrium cannot be attained. 
If uz 0, иг20 
№М = = № ; No«t = mg 
mg 
№ + ш№ = mg ; № + ji(goN2) = mg ; № = 
1+ шиг 


D 
Because resultant velocity is always perpendicular to line joining C and boat, so path is 
circular with center at C. 


B 

Let any time the velocity of boat with respect to 
river makes an angle a with CP. 

Since along CP, net velocity is zero 

ucosa = иѕіпӨ 


> TU 
cosa -sinO => gem 


Vresultant= USINa + ucos Ө 
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11. 


Sol. 


12 


Sol. 


13 


Sol. 


-ucos0 -ucos0 = 2ucosé. 


2ucos0 ucos0 40 ucos0 
2d d ' dt d 


Angular velocity œ = 


т/3 Ї 
m | udt > t-Sin[2.. v3] 
0 с050 2 d V 
SECTION- C 
4 
Here 3% maxima is shifted by 3 х 10% m. It indicates fringe width increases by 1 х 10% m. 
A(D 0.5 
Hence В = (Ds ) 3D aio 
d d 
-3 -4 
ОА dxiü*m or pes TU АТАНЫ. La doc ы 4000 
d 0.5 
1 
For the reflection at the concave mirror, 
и--10ст; у= ?; f2—15cm 
From the mirror formula, we have 
_ uf (-10)х(-15) Е 150 КРЕ 


u-f -10-15 5 
The positive sign indicates that the image is formed 
on the other side of the concave mirror, 


Now, the image formed by the concave mirror serves as a virtual object for refraction at 
water surface which takes placed from air to water. So, 
Apparent height 


Real height 


u = 
À ; 4 
Al"= Apparent height = и x real height = 479 = 100 cm. 


3 

Let T be the tension in the ideal string and 'a' be the acceleration of the blocks at the 
instant of release. For the block on the left, the upward acceleration may be found from 
T + kix - mg = ma 

For the block on the right, the downward acceleration may be found from 

Кох + mg — T = ma 

Adding the equations gives the acceleration of the blocks as 

а = (ki  kz)x/(2m) 

However, subtracting the equations gives 
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14. 
Sol. 


15. 


Sol. 
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T2mg- (kı — Кә)х/2 
for maximum value of К.Т will be zero. 


mg- ЕЗ ‚ kı = 300. 


5 

There are four forces acting on the object; a normal force N f 
perpendicularly away from the incline, gravity mg vertically 
downward, the applied force F in the direction of motion and > 
a static frictional force f before the object begins to move. 

Since the object is about to slide along the plane, the 


frictional force must be at its maximum value, f = usN. The mgsin® 
sum of the force components perpendicular to the incline is 

Zero, so, 

N2mgcos0 => f= ugmgcosü ...(1) 


On the other hand, the force components parallel to the surface of the incline are 
sketched in the following free-body diagram. 

Note that the frictional force must make some angle ф as drawn because it initially 
balances the other two forces on this diagram, 


F = /с050 (2) 
for the minimum applied force to get the object to start sliding, and 
f sing = тоѕіпф 2, gando 5 

sing 


Substitute eq. (3) into (2) along with 


COS $ = 41- sin? ф 


to obtain 


F=mgsin0 -1 .44(4) 


sin 
Also substitute eq (3) into (1) and rearrange to find 
1 с050 
sinp | ELT ta) 
Now put eq. (5) into (4) to get 
F = mg? cos? 0 – sin? Ө ...(6) 
where we required us > tan, as otherwise the object will slip even in the absence of an 


applied force. Note that if ик < us, as is usually the case, then the object will begin to 
accelerate after it starts moving. 


2 

Ч, 0, 

----<-; q,+q.=2Q 

C, C, 9 + Qo 0 

m 80А С. = 80А 
d, + vt d, - vt 

% _ do -мі 

qə 9 +мі 
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16 


Sol. 


17. 


Sol. 


18. 


Sol. 


d, + vt 
2% |. 
9% Ё + ті Кош. 
2Q 
212 эа, (90 + vt) 
pc ec 2 amp 
dt dy 
3 
Initially the rod will be in equilibrium if 
2T, = Mg with To = Кхо ES 


when the current | is passed through the rod, it will experience a force 
F - BIL vertically up, 

In equilibriums 

2T + BIL = Mg with T2 kx  ...(ii) 


from (i) & (ii) 
T Mg-Bl,. x , BIL 
T. Mg жх Mg 
or, B 80522) 

1 L xg 


Putting the values we getB =1.5x10°T. 


1 
do = (2nxdx)kxt? 
2122223 
= —kt^nx 
% 3 T 
do _ 4kntx® 
dt 3 
3 
E24 _ Anktx | 
3 
R 5 
[а= 2 [лаҳ => . 4KOQR" 
3 ЗА? 5 


Att = 15sec, т = 1 N-m 


dU к k mv? 
dr rr r 


E, -imvhakhr ee (ii) 
nh P 
ММГ = = Ш 
Qn (1) 
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Sol. 


20. 


Sol. 


21 


Sol. 


22. 


Sol. 
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2,2 
Solving these E, Е Ы 3) 
n^m 


EXE 
E, -E; 


6 
J= [ear tane fi = | --а2-3 
1 2 
10 


By dividing, ^2. - 19. — Ї- 
ka ud die 


required ratio = 


= 2=6. 
2 
dN dN 
P -—ANA, xm 2ХМ, — ANg , 
Ng = maximum > та =0 
=» 2X4NA = ANB a 
2), 

=> Мы =N 

Bmax ho A 

max Ko 

SECTION – D 
00002.66 
The observed reading will be = 10 mm + 1 x 01 mm = 1.01 cm 
жасқану MESS S 21588 = 2.65654 ~ 2.66 gm/cm? 
vol (1.01) 
00000.75 
ae abi 
Uy — Ub 

12 V2 2152) 

Ч 


и, =1(-2)+5(u, - 2) 
и, =—2 + 5u; -10 


ш= =3m/s 


Vo -1m/s 
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2 
Kinetic energy of the given particle of mass 6 kg = 5 (1+5)х 5 B | = 3j 


+5 4 
23 00000.08 
So. D=1m,d=5x10°m 
, D 
shift = 7 [ti(u; 1) — te(uo 1)| 
1 0.4 


= ——__[2(1.5 – 1) –1.5(1.4 —1)]x 107 =—— = 0.08m 
EE кк Б 
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Chemistry PART - II 


SECTION - A 
24. D 
Sol. Relatively lowering will be minimum for [Co(NH3)sCls] as i = 1 and hence it will have 
maximum vapour pressure. 


25. B 
+4 0 +6 
Sol.  6XeF,412H,0 —— 4 Xe+ 2XeO,+ 24HF +30, 


26. B 
Sol. ВЕз has back bonding 


AK 


B—F 
/ 
F 
27. AB 
-Е 

EN -E4/RT =i a 
Sol. k = Ae or /nk = (nA RT 
28. ABCD 


Sol. At the point of maximum value of RDF £ =0 


2 
(2-2 LE 


ao Z 
Where Z = З for Li?*, Z = 2 for He*; 2 = 1 for hydrogen. 
29. AC 


AH 
Sol. At 400 K AS\,, = = = 100 J/mol K. 
b 


30. Ар 
Sol. In (A) pressure of Нь is different 
(D) conc of electrolyte is different 


31. B 
Sol.  Antiaromatic 
32. C 
33. B 


(Sol. for Q. no. 32 & 33) 
Stronger the ligand field, more is A. 
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35. 


Sol. 


36. 


Sol. 


37 


Sol. 


38. 


Sol. 


39 


Sol. 


40. 


Sol. 


SECTION - C 
6 
P, + SNaOH + 3H,0 ——— PH; + 3NaH;PO; 
X+y=6 
3 
2X(g) ——2Y (g) Z(g) 
1-а о. = л. тс 
2 2 2 
«, = Prd (Pe) 


neglecting о compared to 1 and solving 


Nylon-6 & Teflon are homopolymer rest all are co-polymers 


3 
Zr, Ni & Ti are refined by vapour phase refining. 
5 

4H* +MnO, ——MnO, + 2H,0 
(18522123 


AG? =-3F =-5F 


Х-5 


3 
At 300 K volume be V 
At 500 K volume = V +2 


Using ee) 
ТІ T 
Ү = Зі 
1 
KMnO, H202 
ММ: = №№ 
5 x 0.1 x 10 = 28 x № 
№= 2.  1N=56V 
28 
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41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 
Sol. 


45. 
Sol. 


- 


— z radius ratio = = = 0.944 


Hence C.No. 8 


1 
-АН 


2.303R 
E. a =] 
"2.3038 4.606 
AH = 1 cal 


Slope = 


Bridge hydrogen are 3c — 2e bond 
SECTION - D 


00370.65 K 
2.303log 2 54 121 

P, R TT, 
T2=100°C P2=760 mm (1 atm) 
= 373 К 
AH = 540 х 18 cal/ mol 

760 540х 18| 373-Т, 
700 2 Т,х 373 


Tı = 370.65 K 


2.303 log = 


ы kJ 
No +5 50,--эМ- N=0 


-(946 2+ Эр (418 + 605.3) =171.4kJ/mol 


RE = AHexp - AH cai = 82 — 171.4 = -89.4 kJ = 89.4 kJ 
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46. 00005.70 
[Conj.base] 
Sol. Н = -logK, + log>———_—_— 
P 97а O9 — [Acid] 
Conj.b 
For-1: 4--log10 5 + оо 20115886) 
Conjugate base - 0.05 M - salt 
Conj.b 
For = 1: 6 = 40910 + jog С005азе) 


[C.base] = [Salt] = 5 M 
On mixing equal volumes 


0.05хУ-5хМ 5.05 


New conc. of salt NaA = M 


2V 2 
New conc. of HA in mixed buffer = a 
5.05 
Н = -log10^ +10 =0.5M= 5.70 
р Вл TUS US 
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Mathematics PART -III 


SECTION- A 


47. C 

Sol.  Rotate the triangle in clockwise direction 
through an angle 60'. Let the points 
A,B,C and P will be A,B’, B and Р 
respectively after the rotation. 
We have PA=P’A=3 
Апа ZPAP'= 60° = PP'=3 
Also CP=BP’=5 


So ABPP' is right angle triangle which ZBPP'=90°. 
Now apply cosine rule in triangle BPA because 
“ВРА = 90° + 60° =150°, PA=3 and BP=4, we can get AB 


48. B 
26-1 
Sol. I (x) > 0 and 1"(x)>0= TOD о 
26-1 
I бүх) «0 and f(x) <0= 27:15) <9 
49. C 
cota 
Sol. We have, f(a)- Cur (1) 
| (tanx + cotx 
tan а 
cota 
as pe quse eq (2) 
“| cotx+tanx 
tan а 
Adding (1) and (2), we get 
f(a) = (cot o. tan’ а)-2 Т 2tan a |=~-tanta 
2 2\2 4 
, п Зл 
Clearly, range of f(a) is | -—,— |. 
y, range of fa) is (- 5.57 | 
50 BC 


Sol. п (All couples are together) 
=2x2x2x2x2=16 ways 
-. X= Total — 16 
x = 51-16 = 105 
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To find y, first Let H,,W,,H,,W, sit in 2x2=4 ways 


Now Нь, and W, can sit in 2 ways 


.У-4х2-8 

51. ABCD 

So. ар-агс-аг? are in С.Р. where r = +1 
a«-bec-bxolderer?-m 00022225. (i) 
— r? +(1-х)г+1=0 


^20-(1-x) -420 

(x-1)* — 2? > 0,(x -3)(x +1) >0 

x e(—, - 1|0[3, о) 

If x 2—1, then r2 -1— х= –1 (rejected) 
and x «3, then r=1=>r=3 (rejected) 
5 x e(—,- 1) (3, oo) 


52. | ABD 


So.  f(x)- 2 1<х<2 
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53. 


Sol. 


54 


Sol. 


55. 
56. 


57. 


Sol. 


15  AITS-CRT-I (Paper-2)-PCM (Sol.)-JEE(Advanced)/18 


Clearly, f(x) is discontinuous and bijective 
function 


іт t(x) =>, lim (x) -2" 


TR 


x> x21 
min[ lim f(x), lim о) 10) 
х1 хә1' 2 
i 
AD 
es => x,y and z are іп Н.Р. 
Х 
1 1 1 1 
>—-—=—-— 
2 y y x 
лы 4 
21 у-2 
АВ 


Let E: second drawn marble is green. 


11:12 232241 dts Wire 1/3 1 31 11/3 1 
P(E) = AL. +— |+ + +— PTT. + 
3| |4 42\2 4 213 2\4 4 43 42\4 2 
ER аА 
23148) 144 
n=144, m= 73 hence n-m= 71 and n-2m +2 =0 
correct options are A & B 


D 

D 

(Solution-(55 to 56) 

Let P(h,k) be a point with the given property and assume h, k > 0 
Now, without loss of generality, we take PC » PA 

So, /2PC = PB + PD 


=> 2h? +2(k+a)? - (h-a «(нар «2€ + 2\/(һ «af +k? x (hay +k? 
= locus comes out to be x? + y? =a? 
So, circumcircle of square ABCD will be locus of point P. 


SECTION - C 
6 
f(x) = х ex?t'(1) - xt" (2) f"(3) 
n 1'(х)=3х° + 2xt'(1)  f"(2) 
Put x=1 
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шатаа 
06 e) 
Put -2 
го 15325200 ООО (ii 


Solving equation (i) and (ii), we get 
f'(1) 2-5 and f"(2)=2 
f(x) 2x? —5x? 42x 46 


f(2)-f(1)- -6 --f(0) 


ОРЕ (i) 
= бх «2t'(1), f"(x) - 6 


58. 6 
Bip wr cer 
2г< — 60r + 900 
o x 
| (r-30)* +r? 
=> ty +150 =2 
But 5-1 


= Final sum = 31 
So required answer is 7 


59. 9 
Sol. We have Қ(х)-Қ-х)-бх 
#(4)-f(-4)=24 
=> N =f (4) = 24 + 2286 = 2310 =2.3.5.7.11 
Hence number of divisors = 2^! = 2°'=16 


2 We have (ов) - (е! + et) (a) + (е! -e` y + 2(е' + e (e! = e*)(a.b) 
(ay : 


= ов =9(e'+e") +16(e'-e*) +2(e%- е2), 341- Зээл +502 -14 


-|2 


а 


-9 (8) = Bf =16 and &.6 [loos 


c— 12 
Now EP -0— 26e? 10e? =o eft =>, 


13 
So et 35. 
ЛЗ 
‚ Ims? 4а V5 413 ase _ 
pef, -4 3 e(t, - a5 n 
= [OP| = J24 65 -7 = V2 Wa - b, 
So а= 65, b=7 
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Hence (a+b)=72 or a+) =9 
61. 2 
Sol. Given that ААТ -41-|А2-4-|Д|- +2, so 
adi A а) а аз Сі Сот ба 
аз 923 азз 642, C23 C33 
4 4 
Now aj = ПЫ -»-20,- ПЫ (Ав aj + 2c; =0)=> А|--2 


Now |A + 4l|=|A + ААТ |= JA|[-- A" | - -2(1+ A)" - -24+ A| 
= |А + 4l - 2|А 1| - 0, so on comparing we get 5.-221-2 
Hence 54 = 2 
62. 4 
2 
Sol. Let (х)-6а(х-1)а»0) then (09-64 2x] нь-зард 2x) ob 
Now f'(-1)-0— 9a«b -0— b = -9a 
- f(x) -3a(x* -2x-3) - 02 х= -1 and 3 
So y =f(-1) and y =f(3) are two horizontal tangent s =|f (3) –#(-1) =|-22 - 10|=32 


63. 7 
Sol. Given R:r =3:1.5 = 2 > AABC must be equilateral. 


So a=b=c= 2Rsin- - R48 (By sine rule) 


2 3 4 
Now acot? A +b? cot? В +c? сої“ C = IR Ы (88) ЕЗ i ЦЭ EJ 


2 3 2 3 
В А R? З-3-3 239 4909 n 


Hence (т = 2п) 27 


64. 4 

Sol. Since а, b, c, dare in A.P. 
2 b-a-c-b-d-c-D (let common difference) 
25 d-a-3d 25 а-4--3р and d=b+2D = b-d=-2d 
Also c=a+2D > c-a-2D 


Given equation 2(a b) 4k (b-c)? -(с-а) - 2(a- d)» (b- d). + (c - d) 
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65. 


Sol. 


66. 


Sol. 


67 


Sol. 


becomes -2D + 4КР? + (2D)? = -6D + 4D? - D? 

=> 9D* +(4k -4)D +4 =0 

Since Dis real ->(4к- 4) -4(4)(9)>0 

=> . 16k^-32k-12820 =>(4k-16)(4k+8)>0 
k є(-ос, -2]0 [4, о) 

Hence smallest positive value of k = 4 


1 
Let x -10*.a, +10" a,  +......+10.а; +a) where а,,а, ,....ag are its digits. 


From a5.8,......a, = x? -10x - 2220 

—x»11 

For every positive integer x using digits a,,a, 1,....... 84,89 
85-8,8,.......8, <а,.9‹ «a,.10* +a, 108" +......410.a, +a, 
or, х2-10х-22<х 

Hence, хи 


So, хє(1113)-» only possible value of x is 12. 
Hence answer is 1. 


4 
g = 1*1 9f gu ax 


Now 3x+5x>16>x>2 

3x +16 > 5x => x <8 > x e (2,8) 

5x +16 > 3x > x» -8 

Now А? (x) =(8 + 4x) (4x -18)(x +8)(8 - x) = (16x? 64) (64 - x°) 


Let x? =t = t e (4,64),f (t)=16(t-4)(64-t)=16(64t-t? -256 + 4t) 
-.f(t)=-16(t? — 68t +256),f'(t)=2t-68=0=t=34 


f"(t) =-32 «0 

Maxima occurs at t=34 
F(34)=16(30)(30) 

г. largest possible area = 120 


SECTION - D 
00610.66 
Given y - tanz 
ЗУ sec? 222 ---- (1) 
dx dx 
ағу 2_ dz dz d 5 

Now —> =sec* z.—~+—.—|sec Using product rule 

цаст: E а оу! 211 ing product rule] 
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dx* dx dz dx 
2 2 2 
oY = sec. 5 + | ЗЕ .2sec?z.tanz ---- (2) 
dx dx dx 
2(1 2 
Now 14 202 (S) 
1+y* \dx 
2(1-1 2 2 
-1+ ЕТ) sect (S2) -1+2(1+їапг).вес® z | 
sec? z dx dx 


dz Y dz Y 
=1+25ес22| — | «2tanz.sec?z| — | (3) 
dx dx 
From (2) and (3), we have RHS of (2) = RHS of (3) 
2 2 
sec? peus -1+2вес®г{ Z) 
dx dx 
2 2 
44 -costz +2( Z) 
dx? dx 
-5 k =2 so (305.33)xk = 610.66 


68. 04008.80 
Sol. Let A(t,),B(t,) and C(t,) be the points on the parabola 


Since AB | BC => is --1 
(t, tz (to +15) 


t$ to (t; t4) 4145 420 

=> (1 +13)” 2 4(ttg +4) => (t-t) 216 

=> (1 +13)” 2 4(tt, +4) => (t-t) 216 

also length of intercept cut off by tangents from y-axis is It, -tl > 4, hence 1002.22 is 
greater than 4008.80 


69. 08275.20 
Sol.  (AB)(AD)- 200 
AB + АР - 2a 


BD? = AB? + AD? = (2ае)? 

(АВ + АР) = AB? + AD? + 2(AB)(AD) 
= 4а? = 4a*e* +400 = b=10 

= а? (1- e^) =b? =100 > a=20 

P =2(AB+AD) = 4a - 80 

Or 103.44P = 8275.20 
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JEE (Main)-2018 
CONCEPT RECAPITULATION TEST - | 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate LL T LII III IL LL LLLI 
[ПШПШ ЇЇ 


EmoimentNo. — — |ГГІПГІГІГІГІГІГІГІГІГІГІГІГІ 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 


Gas constant R = 8.314 J К^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART – 1 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1. 


Two capillary tubes of radii 0.2 cm and 0.4 cm are dipped in the same liquid. The ratio 
of heights through which liquid will rise in the tube is 

(A) 1:2 (B) 2:1 

(C) 1:4 (D) 4:1 


A particle executes S.H.M. with a time period of 4 s. Find the time taken by the particle 
to go directly from its mean position to half of its amplitude. 
1 


А) 18 В) -5 
(A) (В) 5 
1 1 
C) =s D) —s 
(© = (0) 2 
In the LR circuit as shown in figure, the switch is closed at L R 


t = 0. Mark the incorrect statement of the following: 


(A)The current increases with time 

(B)The current increases with a decreasing rate 

(C)The voltage drop across the inductor increases / 
(D)The voltage drop across the resistor increases E 5 


In hydrogen like atoms the ratio of difference of energies E,, -Epp and Е, - E, varies 
with atomic number z and principle quantum number n as 


27 z^ 
A) — B) — 
( ) n? ( ) п“ 
(С) 5 (D) none of these 


Space for Rough work 
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e 5, 
5. Two coherent point sources of frequency (f = = z] 
3 


where v is speed of light) are placed at a distance d тараты E 
apart as shown in figure. The receiver is free to EX 
move along the dotted line shown in the figure. Find "s 
total number of maxima observed by receiver. 


(A) 6 (B) 7 
(C) 5 (D) 8 
6. The temperature of an ideal gas is increased for 100k to 400k. If at 100K the root mean 
square velocity of the gas molecules is v, at 400K it becomes 
(A) 4v (B) 2v 
(C) v/2 (D) v/4 
7: A boat which has а speed of 6 km/h in still water crosses a river of width 1 km along the 
shortest possible path in 20 min. The velocity of the river water in km/h is 
(A) 1 (B) 3 
(C) 4 (D) 343 
8. If photons of energy 12.75 eV are passing through hydrogen gas in ground state then 
no. of lines in emission spectrum will be 
(A) 6 (B) 4 
(C) 3 (D) 2 
9. The momentum of a-particles moving in a circular path of radius 10 cm in а 
perpendicular magnetic field of 0.05 Tesla will be: 
(А) 1.6 x 10720 kg m/s (B) 1.6 x 10 ?' kg m/s 
(C) 1.6 x 107? kg m/s (D) 1.6 x 10? kg m/s 


Space for Rough work 
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A cylindrical conductor of length / and inner radius 


В, and outer radius R2 has specific resistance p. А 
cell of emf e is connected across the two lateral 
faces of the conductor. Find the current drown from 
the cell. 

2т/е 


С) === 
ЕСЕ 
(D) None of thee 


A particle has a rectilinear motion and the figure 

gives its displacement as a function of time. Which 

of the following statements is incorrect with respect 

to the motion? 

(A) in motion between 0 to A, the velocity is positive 
and acceleration is negative 

(B) between A and B, the velocity and acceleration 
are positive 

(C) between B and C, the velocity is negative and 
acceleration is positive 

(D) between D and E, the acceleration is positive 


Force acting on a particle of mass m moving in straight line varies with the velocity of the 
particle as F = K/V here K is constant then speed of the particle in time t. 


(a) = в) (29 


(C) 2,|— (D) None of these 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/18 6 


13. 


14. 


15. 


16. 


The current in a wire varies with time according to the equation | = 4 + 2t, where | is in 
ampere and t is in sec. The quantity of charge which has passed through a cross- 
section of the wire during the time t = 2 sec to t = 6 sec will be 

(A) 60 coulomb (B) 24 coulomb 

(C) 48 coulomb (D) 30 coulomb 


If p is the density of the material of a wire and o is the breaking stress. The greatest 
length of the wire that can hang freely without breaking is 


2 
(Ay ee (B) £- 
pg 59 
(С) РӘ (р) == 
б Pg 
A sphere kept on a rough inclined plane is in equilibrium by T 


a string wrapped over it. If angle of inclination is 0, the EUN 
tension in string will be equal to | 


(А) mg sino (B) 2 mg sino 
(cy Eg Sn (D) mg coso 
4 DAN 
A rectangular loop with a slide wire of length | is kept | 
in a uniform magnetic field as shown in figure. The 
resistance of slider is R. neglecting self inductance of RŠ | v $r, 
the loop find the current in the connector during its | 
motion with a velocity v. 5B 
Blv(R,+R 
дуг г (gj НАВ) 
В, +R +R R + (А, +А,) 
Blv(R,+R 
(с) [ГЕН (ОВА 
RR, + RR; + RR; А, А, В 


Space for Rough work 
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18. 


19. 


20. 


21. 
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A, B, C, D, P and Q are points in a uniform electric field. The 
potentials at these points are V(A) = 2 volt. V(P) = V(B) = V(D) 2 5 
volt. V (C) = 8 volt. The electric field at P is 

(A) 10Vm ^! along PQ (B) 5Vm' along PC 
(C) 154/2 Vm” along PA (D) 5 Vm“ along PA 


poems, 
Ф 

ЯЛ 

о 


<---> 
0.2т 


А concave mirror of focal length 15 cm is placed іп water of refractive index u = 4/3. 
Water is filled upto 30 cm. An object of height 1 cm is placed at a distance of 20 cm in 
front of the mirror. If the size of image is n times size of object, then n = 

(А) 3 (B) 2 

(C) 2.5 (D) 5 


An ideal gas expands according to the law PV?? =constant. We conclude that 
(A) the adiabatic exponent of the gas k = 1.5 

(B) the molar heat capacity С = Cy — 2R 

(C) temperature increases during the process 

(D) such a gas is not feasible 


A tank has a hole made at its bottom. The time needed to empty the tank from level h; 
to hz will be proportional to 


(A) h; +h, (B) Jh, + Jh; 
(C) h; =h; (D) Jh, - h 


A source of sound emitting a note of frequency 200Hz moves towards an observer with 
a velocity v equal to the velocity of sound. If the observer also moves away from the 
source with the same velocity v, the apparent frequency heard by the observer is 

(A) 50Hz (B) 100Hz 

(C) 150Hz (D) 200Hz 


Space for Rough work 
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22. 


23. 


24. 


25. 


A lake is covered with ісе 2 cm thick. The temperature of ambient air is –15°С. Find the 
rate of thickening of ice. For ісе k = 4 x 10 *k-cal-m 's ‘(°C)’. Density =0.9x10° 
kg/m?and latent heat L = 80 Kilo Cal/Kg. 

(A) 1.5 cm/h (B) 0.75 cm/h 

(C) 3 ст/һ (D) 2 cm/h 


A cylindrical hall has a horizontal smooth floor. A ball is projected along the floor from A 
point on the wall in a direction making an angle 0 with the radius through the point the 
ball returns back to the initial point after two impacts with the wall. If the coefficient of 
restitution is e then tan?0 will be 


1-е-е? 1-6 
(А) ———— (B) —- 
e e 
2 3 
e e 
PX D 
1-е 1+е+е 


A solid cylinder of mass М is attached to the spring by M 
means of a frictionless pivot. The cylinder is placed on 
floor. Find the time period of small oscillation of the k 


system, if the floor is sufficiently rough to prevent any 3 | 
slipping of cylinder. Assume stiffness of spring to be К. ы, 


7М 5M 
(A) ШІ (В) 2477 


Two blocks А and В of mass 2m and т respectively are EIN ЖЕТІ Mm 
connected to a massless spring of spring constant K. If 


A and B moving on the horizontal frictionless surface 
with velocity v to right. If A collides with C of mass m 
elastically and head on, then the maximum 
compressions of the spring will be 


ғаннан 
А 


3m 27m 
А) |—— B) |5--У 
e 2k (8) 8K 
(с) Әт, (D) 8m V 

8K 27K 


Space for Rough work 
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27. 
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29. 


30. 
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Two small balls A and B, each of mass m, are joined rigidly B 
at the ends of a light rod of length L. They are placed on a frictionless 
horizontal surface. Another ball of mass 2 m moving with speed u 
towards one of the ball and perpendicular to the length of the rod on 
the horizontal frictionless surface as shown in the figure. If the 
coefficient of restitution is 1/2 then the angular speed of the rod after •——» 
the collision will be 


9) 
3 
3 .—— r—93 


4 u u 
A) — — B)- 
ший Г В)" 
2u 
(C) 3L (D) None of these 


A rod of negligible heat capacity has a length of 50 cm, area of cross-section 5 cm? and 
thermal conductivity 500 W/m?C. The temperature of one end is maintained at 0°C and 
that of the other end is slowly and linearly varied from 0°C to 60°C in 20 min. Assuming 
no heat loss through the lateral side, the total heat transmitted through the rod in 20 
minutes is 

(A) 18 kJ (B) 9 kJ 

(C) 27 kJ (D) 4.5 kJ 

Both the strings shown in figure are made of same material and have 22222 
same cross — section. The pulleys are light. The wave speed of a 
transverse wave in the string AB is у; and in CD it is у. Then v/v is 

(A) 1 (B) 2 

(C) V2 (D) 1/4/2 


D 


The excess pressure inside one soap bubble is four times that of other. Then the ratio of 
volume of the first bubble to other is 

(А) 1:64 (B) 1:4 
(С) 64:1 (D) 1:2 
Two liquids which do not react chemically аге placed іп a bent tube 
as shown in figure. The heights of the liquids above their surface 
of separation are 

(A) directly proportional to their densities 

(B) inversely proportional to their densities 

(C) directly proportional to square of their densities 

(D) inversely proportional to square of their densities 


Space for Rough work 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


The correct statement regarding the third orbit of hydrogen atom is 
(A) it can accommodate a maximum of nine electrons 

it contains nine degenerate atomic orbitals 

it contains nine atomic orbitals having three sets of degeneracy 
it contains nine sub-shells 


YS ew m 


(B 
(C 
(D 


| 


(517: 


(in sec) 


[Ao] in ‘M’ > 
What is the unit of rate constant of the reaction, for which the above graph is given? 
(А) в”! (B) mol L's“ 
(C) mol L's (D) mor! 126" 


SO; (9) x CO(g) 50, (а) + CO; (9) 

Which of the following activity can reduce the equilibrium concentration of CO to half? 
(A) Increasing pressure twice 

(B) Increasing the volume of reaction container to two times of its initial value 

(C) Adding two moles of CO; gas 

(D) Adding two moles of helium gas at constant pressure 
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200 mL of 0.4 M solution of CH3COONa is mixed with 400 mL of 0.2 М solution of 
СНзСООН. After complete mixing, 400 mL of 0.1 М NaCl is added to it. What is the pH 
of the resulting solution? [Ka of СНзСООН = 107) 


(A) 5.4 (B) 6 

(C) 5 (D) 6.2 

Which of the following bond angle is not observed іп PCls molecule in gaseous state? 
(A) 120? (B) 180? 

(C) 90° (D) 60? 

Which of the following produces a coloured gas on heating? 

(A) NaNO; (B) LiNOs 

(C) MgCO3 (D) LiaN 


Which of the following type of compound is mixed with detergent powder to provide 
brightness to fabrics? 

(A) Borates (B) Peroxoborates 

(C) Boranes (D) Borides 


In which of the following compound, chlorine exerts the maximum number of electronic 
effects? 


CI 
Cy 
(А) СН--<І (B) Cl 
Cl 


(С) CH2=CH-CH.CI (D) СІ 


Тһе soda extract of which of the following compound gives the test of nitrogen? 
(А) NHoNH? (В) НМО; 
(С) НСОМН; (D) All are correct 
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40. Which of the following linkage is present in "Teflon"? 


(A) H- C (B)F-F 
(C) C-C (0) C=C 
41. Which of the following reaction does not produce НзРО,2 


(A) Reaction between P4010 апа НО 
(B) Heating of НзРОз 
(C) Heating of H3PO2 
(D) Reaction between Cas;P» and Н;О 


42. Which of the following reaction produce Cl» gas? 


(A) NaCl+H,SO, —> (B) KCIO, —®® , 
(С) HCI + Оз — (D) KCI + AgNO, — 
43. Which of the following is a colourless complex ion? 
(A) [Cu(NH3)4* (В) (Сг(НО)«р” 
(С) [FeFe]™ (D) [Mn(H20)«]* 
44. Which of the following metallurgical process is not needed in order to extract Zn from 
ZnCO3? 
(A) Calcination (B) Roasting 
(C) Carbon reduction (D) Distillation 


45. Which of the following salt can increase the boiling point of water by maximum extent? 
(Assume equimolar quantities are added) 
(Assume complete dissociation of the salts) 
(A) NaCl (В) CaCl, 
(С) АІСі; (б) КСІ 


46. Which of the following ion has the highest coagulation power for the sol. which is 
obtained by the following reaction? 
FeCl, (excess) + NaOH——» Sol 
(A) AP* (B) 50% 
(С) F (О) Na* 
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A hydrogen electrode is prepared by using a sample of НСІ solution with pH = 4 and Н; 
gas at 1 atm pressure. What is the electrode potential of the electrode? 

(A) 0.814 V (B) 0.236 V 

(C) -0.06 V (D) -0.618 V 


The heat of atomization of a compound XY. in gaseous state is E kJ mol '. What is the 
X – Y bond energy of kJ mol” unit? 


(A) E (В) ЗЕ 
E E 
E D 


P(g) +2Q(g)——»PQ, (9); AH-18kJ тог” 


The entropy change of the above reaction (ASsystem) is 60 4К” тог", At what temperature, 
the reaction becomes spontaneous? 


(A) Below 200 K (B) Above 300 K 

(C) Below 300 K (D) Above 200 K and below 300 K 

1.2 L of 0.4 M HCI solution can be completely neutralized by 

(A) 600 mL of 1.2 M NaOH solution (B) 800 mL of 0.2 M NaOH solution 

(C) 19.2 g of solid Маон (D) 4.8 mole of Маон 

Which of the following should have the highest value for easily liquefiable gases? 
a 

A) ab B) — 

(A) (B) b 

(C)a «b (D) 138) 


(Х) Ba?* Y $ Clo /H20 Z al 
White ppt White ppt 
If the precipitate (24) is Ва5О,, which of the following can be (X)? 
(А) Ма:5О, (В) NasSO3 
(С) МаН5О, (D) Na2CO3 
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53. 


54. 


55. 


56. 


57. 


58. 


In the crystal lattice of CsCl, Cs* ions are present at the 
(A) tetrahedral voids of the unit cell (B) octahedral voids of the unit cell 
(C) body-centre of the unit cell (D) face-centre of the unit cell 


Which of the following pollutant can form complex with haemoglobin of blood? 


(А) СЕ; СІ; (B) CO 
(С) 5Оз (D) CHCI; 
Which of the following is an artificial sweetner? 
(A) Sucrose (B) Sucrolose 
(C) Frcutose (D) Maltose 
Which of the following reagent can convert phenol(PhOH) to anisole(PhOCH3)? 
(A) CHCl, (B) CH2N2 
(C) CH3Cl (D) HCHO 
|“ 

САБА -Снсн,- тездет, воне 

СНз СНз 


Which reagent forms the above organic product as the single product іп the above 
reaction? 
Hg(OCOCH; А ,Н,О 


(A) H20/H* 
NaBH, 
(C) Ae (D) KMnO./OH /Cold 
МаОН,Н,О, 


Which of the following compound forms two stereoisomers when treated with NH2OH in 
weakly acidic medium? 

(A) СНзСОСНз (B) HCHO 

(С) CH3COC2Hs (D) С>НБСОСН СН; 
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CH,CH,CH,CONH, —22“°F _; Product 
The organic product of above reaction is 


(A) CH3CH2CH2NH2 (B) Баа 
МН» 
(С) СН: СН:.СН:,СНаМН: (D) SoHo д: 
NH2 
Which of the following compound has the highest boiling point? 
(A) СНҘСН>СООСН; (B) СНӘСН;СНСОМН; 
(C) СНЭСООСОСН; (0) CHsCH2COCI 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


61. ара п Ws xe. then 
5 65 325 p 
(A) g 1088 (B)S 2.2949) 
545 1088 
(С) s 1056 (0) 5 - 545 
545 1056 
х2 
62. A function y = f(x) satisfies (x +1).f'(x) -2(x? + x)f (x)= | : y vx » -1. I f(0) = 5, 
X+ 
then f(x) is 
(A) E +5 7. (в) Бе ех 
х +1 х+1 
gj шай gr (D) me 
(x +1) х +1 
63. Ifa and Б are not perpendicular to each other and rxa=bxa.r.c=0, then г is equal 
to 
(A) a-c (B) b+xa for all scalars x 
- (68). 
(C) b- a (D) None of these 
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If f : R > R, f (f (x) = (f (x))? then (х) is equal to 
(A) (f (x$)? (B) (f (x))" 
(С) (f (ХЭ) (D) f (x) 


sin(x? + ax + 1) 
If a is a root of xê + ах + 1 = 0, then lim 
х->1/о (ax - 1) 


(A) 2aa : (В) ао? 
1-а 


is equal to 


(D) does not exist 


The differential coefficient of Қсовх) with respect to g (sinx) at x = 7/3 if f’ (1/2), а” (V3/2) 
= -2 is equal to 


(A) 2N3 (B) 1/N3 
(С) N3 (D) -N3 
If f (x) = |1 — x|, then the points where sin“ (f |x|) is non-differentiable are 
(A) (0, 1} (B) (0, - 1} 
(С) (0, 1, – 1} (D) none of these 
If the curve y = x? + bx + c touches the straight line у = x at the point (1, 1), then b and c 
are given by 
(A) ^1, 1 (B) -1,2 
(C) 2, 1 (D) 1, 1 
fe etan agi х + z) dx is equal to 
1+tanx 4 
(A) etan -х) +0 (B) ечап[х-2) + 


(С) е” ап Sx] +0 (D) none of these 
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70 If (000 а =aln х +c, the value of a and k respectively are 
| (xy х х*+1 
(A) 9 and © (B) 2 and 2 
2 5 5 2 
(C) 3 and 2 (D) none of these 
п/4 5 со} 2-х 
71. The value of | In сов[ ^+ 3 dx is 
0 
(A) 0 (B) 1 
(C) 2 (D) not defined 
10 3% 
72. The value of | —— dx is equal to 
403"! 
(A) 20 (B) Е 
In3 
(C) = (D) none of these 
In3 
73. If the intercept made on the line y = mx by the lines x = 2 and х =5 іѕ less then 5, then 


the range of m is 


(C) E $) (D) none of these. 


74. A pair of unbiased dice is rolled together till a sum of either 5 or 7 is obtained. The 
probability that 5 comes before 7 is 
(A) 2/5 (B) 3/5 
(C) 4/5 (D) none of these 
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n+1/ n 
The value of 5 сы (where г, k, n e N) is equal to 
г=1 \k=1 
(А) one -2 (В) ond = 
(С) 2“! (О) none of these 


2001 

If Das zx for п>1 and b, «bs, then У 0,20 is equal to 
~My r=1 

(A) 2001 (В) -2001 

(С) 0 (D) none of these 


The ratio in which the plane r(i- 21- 3k) —17 divides the line joining the points 
-21-4|1-7К and 3i- 5j 8k 

(A)1:5 (B) 1:10 

(С) 3:5 (D) 3:10 


A tetrahedron has vertices О (0, 0, 0), A (1, 2, 1), B (2, 1, 3) and C (-1, 1, 2), then angle 
between faces OAB and ABC will be: 
17 


-1 o 
(A) cos 2| (В) 30 


о (19 
(C) 90 (D) cos tJ 


Which of the following are equations of the plane passing through the points P (1, 1, —1), 
Q (3, 0, 2) and R (-2, 1, 0)? 


(A) (2i -3j 3), ((x+2)i+(y-1)j+zk)=0 

(B) x=3-t, y=-11t, Z=2-3t 

(С) (х-2)-11(у-1)-32 

(D) (2i-j+3k)x(-3i+k).((x+2)i+(y-1)j+zk)=0 
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80. 


81. 


82. 


83. 


84. 


85. 


The number of pairs of integer (x, y) that satisfy the following two equations 


fas -х 


tan(xy) =y 
(A) 1 (B) 2 
(C) 4 (D) 6 


The total number of solutions of In|sinx|=—x* + 2x іп [ =| is equal to 


(A) 1 (B) 2 
(C) 4 (D) none of these 


Let AD be a median of the AABC. If AE and AF are medians of the triangle ABD and 
ADC, respectively. And AD=m,, AE=m,, АЕ = тз, then а?/8 is equal to 
(A) m5 + т - 2m? (B) m? +m5 - 2m$ 


(C) m? -- m$ - 2т5 (D) none of these 


If A is order З square matrix such that |A| = 2, then ladj (adj(adj A))| is 


(A) 512 (B) 256 
(C) 64 (D) none of these 


distinct non — zero real numbers a,,a, ........ ag. Then 
n n 
(А) ŽD -1 (B) У0;=0 
i=1 i=1 
(C) D; =D, vij (D) None of these 


If A and B are square matrices of the same order and A is non singular, then for a 
positive integer ПАГВА) is equal to 

(А) A“B"A" (В) А”В"А-” 

(C) A^'B^A (D) "(А” BA) 
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If both roots of equation ax? + x + с-а = 0 are imaginary and c > —1, then 
(A) За>2-4с (В) За<2-4с 
(Сус<а (D) none of these 


The value of a for which the equation x? -2ax «2-0 апа х“ + 2ах? +1=0 have a 
common root is 


17 17 
Ves: (B) -5 
15 15 
121 шаг 


Let S be the set of 6-digit numbers ачагазагаса, (all digits distinct) 
where а, > а» > аз > а < а < ав. Then n(S) is equal to 

(A) 210 (B) 2100 

(C) 4200 (D) 420 


6 boys and 4 girls sit in a line so that p is the number of arrangements when no two girls 


sit together and q is the number of arrangements when all the girls sit together, then 5 


is 
(А) (в) 7 
(С)5 (D) none of these 


In a n sided regular polygon the probability that the two diagonal chosen at random will 
intersect inside the polygon is 


2 nc nino 
(A) гс 06 (8) Fong 
2 2 
"C 
(C) 4 (D) none of these 


Coane. 
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JEE(Main)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - I 


(Main) 

Q. No. | PHYSICS | Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
1. B 31. B 61. A 
2. le 32. B 62. B 
8. C 33. B 63. le 
4. D 34. le 64. A 
5. А 35. D 65. le 
6. B 36. B 66. le 
7. р 37. B 67. le 
8. A 38. D 68. A 
9. B 39. le 69. B 
10. A 40. le 70. B 
11. B 41. D 71. D 
12. B 42. C 72. B 
13. le 43. le 73. A 
14. D 44. B 74. A 
15. le 45. le 75. А 
16. le 46. B 76. B 
17. С 47. В 17. D 
18. A 48. le 78. D 
19. B 49. B 79. D 

20. D 50. le 80. A 
21. D 51. В 81. B 
22. А 52. В 82. le 
23. D 53. le 83. B 
24. le 54. B 84. B 
25. р 55. В 85. С 
26. С 56. В 86. В 
27. А 57. C 87. B 
28. D 58. C 88. B 
29. A 59. A 89. le 
30. B 60. B 90. le 
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Physics PART -I 
ЅЕСТІОМ – А 

1. В 
Sol. capillary rise 

e 2T cos(0) 

rpg 
д. Slee 08 „м 
h 5n 02 

2. C 


So. х= А ѕіп(ої + ф,) 
Аїї= 0, х= 0 = Азѕіпф, 20 ог фо-0 
Hence, x = А sin (ої) 


or A/2 = А sin (at) 


or 1/2 = sin (at) 
1 T 


ої = зіп |2176 


TE ONT TT 
60 6(2л) 
as о-2л/Т = #Т/12 = 1/35 
3. С 
tR 
Sol. =pli- | 
R 
4 D 


Sol. Ea Eon 1607 4m _ 1 = constant 
Е, Е E, E 4 


4n n? 


10v _, d 


501. fA=ve= 251225: 
d 10 


Maximum path diff. can be =. Hence, number of maximum will be 6. 


6. B 


Sol. Cims = 4 AI or Cms aT 
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Sol. 


12. 


Sol. 
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T, 1100 
(Cims) 1 2(Cims) Tem 2xv=2v 


(Cine), fr, [400 
) 


D 
t= 20 min = m 
3 


1 km = (6)? - V? x (5 


V = 34/3 km/hr. 


— n=4 


; n(n— 
no. of lines = 


B 
mv? 
VB = 
9 R 
mv = qRB = 1.6x10*'kg m/sec 
A 
Consider the differential element of the cylinder as shown in the figure. 
R 
fF dx 1 
Ж = | p—— БН жады 
8, Р 2nxl ( Р а) 
р „(В A ) 
=>R=——In| 2 
214 | R; 
Е 211 
[== ; -1---т---с 
R R 
ШЕ | 
Н, 
В 


+ve slope = «уе velocity and convex graph = —ve acceleration 
Concave graph = +ve acceleration 


B 


jme = Power t= Fvt- kt 
v. [8 
m 
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13. 


Sol: 


14 


Sol. 


15 


Sol. 


16. 


Sol. 


17. 


Sol. 


18 


Sol. 


19. 


Sol. 


C 
Let dq be the charge which has passed in a small interval of time dt, then dq = idt = 
(4 + 2t)dt. Hence total charge passed between interval t = 2 sec and t = 6 sec 


q= |(4+2t)dt = 48 coulomb. 


го — о 


D 
Maximum stress on the wire will be at highest point (at the point of suspension) 
weight _ Alpg a 


stress = 
A A 
|= — 
рд 
С 
Т+#= то біп Ө (Translational equilibrium) 
T(R) = f(R) (Rotational equilibrium) 
C 
Inductor behaves like а cell of emf, є' = Blv and 5 
equivalent ckt is В E 
Blv = ғ 5 Ri Re 
. Blv MESI 
Hence, i = ————— 
R+ Ell 
Н;--Н; 
BIv(R, +R,) 


~ RR, +RR, +В, 


AV ; 
Е = “Ер directed 1' to ап equipotential surface. 


A 
Inside water 


PV?? =k, PV =nRT 
find relation in V and T 


av 2V 
ат T 
бе Саа 


E 
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Sol. 


22 


Sol. 


23. 


Sol. 
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D 
АМ; = АМ > а 2gh ЕЗ 


а! dh 
> dt -—A 
al J J2gh 
D 
No relative motion between source and observers. 
A 
Heat energy flowing per sec is given by 
Q АӨ А 
Н = — = KA~ ЕЕЕ! 
t AX 


if dm mass of ice is increased in time dt, then 
dm  Adxp _ A dx 


dt dt ur 
Since, H = EJ! 
dt 
dx а 
Н = Ар — L Е 
Peu (ii) 
From eq. (1) and (1) 
до 9X = Kad? 
dt Ах 


Rate of thickening of ice = dx/dt 
dx KA A0 Кл 4x10" EE 


dt pAL AX pL Ax 09x10 5x80 | 2х102 
= 4.166 x 10% m/s = 1.5 cm/ hour. 


D 
usinO — tanO 


eucos0 е LA 
1 Хур 
tana = —tanO BN 
e 
1 
tan В = — tano 
e 
20 + 2a + 2p = 180° 
a+ В = (90 – Ө) 


їап(о + В) = cot 0 
tana+tanpB _ 1 


i-tanatanp tano 


tan a= 


1 апе + 1. tano 1 
е е 


1- tan? 0 fang 
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= tan?0 


= tan?0 


tan? 0 


24. C 


1 1 
о]! ; tan’ 0 
S 06 =1 
е е? е? 
1 шиг, 
ni 2 
Lebed 1+е+е 


Sol.  Letthe cylinder is slightly displaced from mean position. 


The total energy of the system when elongation in spring is x. 


E= CPU eae ! MR? о? 

2 2 2 (2 
Differentiating the above expression, we get 
2kx + моу“ Тн 2У ЧУ _ 0 

dt dt 2 R* dt 
2kx + (2M + M) а 

dt 

dv 2K 
I тен Кешир 2% 
dt 3M 


Т = 2л ЗМ 
\ 2k 


25. D 


V 


Sol. Velocity of A after the collision with C, V; = zi 


Velocity of each block A and B at maximum compression 


26. C 


Sol. Velocity of ball 'A' just after the collision V -( 


Velocity of ball ‘B’ just after the collision = 0. 


u-O и 
(О = — = 


L 


L 


jpa 


2 
-=u =u 
Je 


М з 
В A 
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Sol. 


28. 


Sol. 


29. 


Sol. 


30 


Sol. 


A 


T= С where t is time in seconds. 


do _ kA(T - 0) 
dt 2 
КА т t 
AQ = | dQ =— | —dt = 18000 J. 
188555 150 
р 
T T 2Т 
vL ; PEN ; М = ET 
H H \ u 
A 
45 ,45 
В, (В, 
> R2 = 4В, 
4 RO 
Required ratio = 3 
4 өз 
418% 
B 
At the level of interface 
Pret = Pright 
pigh; = paghe 
1 
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Chemistry PART -II 
SECTION- A 
31. B 
Sol. Іп H-atom, the orbitals(five За, three Зр and one 3s) have same energy. So, they аге 
called degenerate orbitals. 
32. B 
Sol. Itis a zero order reaction. 
33. B 
Sol. Increasing the volume of reaction container twice, the concentration of all the species 
will reduce to half. 
34. C 
| СН,СООМа | 200 x 0.4 
Sol. pH=p,, +1003 = 5 +1002 = 
ЫНЫ КН ТЕҢ. БООҢ] 9 400x 0.2 
35. D 
Sol. The observed bond angles are 120°, 180° and 90°. 
36. B 
Sol.  4LiNO} —— 2Li O + 4NO, + O, 
37. B 
Sol.  Peroxoborates contain peroxide linkages, which behave as bleaching agent. 
38. D 
Sol. Іп chlorobenzene, Cl exerts —I and +R effect. In other compounds, it only exerts -І effect. 
39. С 
Sol. Carbon should be present in the compound for giving nitrogen test. 
40. С 
Sol. j г 
Teflon is T n 
F Fn 
41. D 
Sol. CaP, + 6H,0—— 3Ca(Oh), +2PH, 
42. С 
Sol. NaCl + HSO; ——oNaHSO, + НСІ 
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43. 


Sol. 


44 


Sol. 


45. 


Sol. 


46 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 
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2КСО,--2-»2КС1-30, 
2HCI +O —— Cl; + O, + HO 
KCI + AgNO, ——> AgCI + KNO; 


C 
Due to stable t2,e2 configuration of Ре?“ ion. 


B 
Roasting is carried out for sulphide ores. 


C 
It produces maximum number of ions as compared to other salts. 


B 
The sol becomes positively charged due to excess of Fe** ions. 


B 


ee | 0.0591 


шин log10 ^ -0.236У 


log н“ | -0 


C 
ХҮ, (g) > X(g) - 3Y (g); AH = E kJ тог" 


г. B.E of XY = с as XY3 contains three X — Y bonds. 


B 
For spontaneous process, AG < 0. 
г. AH - TAS < 0, AH < TAS 
AH 18000 
MT» - 


= = =300K 
AS 60 


C 


Маг рЦС aoe 


0.48 


В 
Easily liquefiable gases should have high critical temperature(Tc), which is given by 


T= 8а | 8 ja 
^ 27Rb |27R)b 
ал 
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52. B 
Sol. X= NaSO; 
Y = BaSO3 
Z= BaSO, 
59. C 
Sol. CsCl has b.c.c. unit cell. 
54. B 
Sol. ‘CO’ can form carboxy haemoglobin. 
55. B 
Sol.  Sucrolose is an artificial sweetner. 
56. B 
Sol. OH OCH, 
CHN; + N, 
57. C 
Sol. Anti Markownikoff reaction takes place in this case. 
58. C 
Sol. H3C OH H3C 
NH;OH/H* M ead em: 
CH,COC,H, —— —,. б=м + CEN 
Нь5С» H5Co OH 
59. A 
Sol. CH,CH;CH;CONH, —22 > CH,CH;CH4NH; 
60 B 


Sol. Due to intermolecular hydrogen bonding. 
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Mathematics PART - 111 
SECTION – А 
61. А 
16 
Sol. ёс ar 
тат (4* +1) 
16 8r 
(a? - ar 122 «2r 1) 
16 1 
-2 ——— 
ЕЕ soi) 
=2 Ш ИЕКТЕН КЕЛЕ ТЕ ыр 
*13 * 481 545 545 545 
62. B 
2х(х+1 х? 
So. f'(x)- ( J+ (x)= 2 
x41 (x +1) 
Ї 77686 
E dx 
— f(x .(-e ‚= 
(x) [т 
252 1 
=> f(x).e* =——+C 
X 1 
At x = 0, f(0) =5 
=> C=6 
6x +5 2 
f (x e* 
( = | Х-1 Je 
Hence, (b) is the correct answer. 
63. C 
So. We have rxa=bxa 
=> (r-b)xa-0 
=> r-b is parallel to a 
=> rabia. 00 — duse (i) 
Now, r.c=0 
— (b+Aa c= 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-I-PCM (Sol.)-JEE(Main)/18 12 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


67. 


Sol. 


68. 


Sol. 


On putting the value of A in Eq. (i), we get 
_. (66). 
r=b-+—~a 

(ac) 


Hence, (c) is the correct answer. 


A 

Replacing f (x E ) by x, we f (х) = 
> Н (x) = x' also (f (x^))? = x". 
C 

Since coefficient of х2 + ax + 1 are symmetrical so roots will be о, 


sin(x? + ах +1) an sim (x- 1 )(х-а)| -t)ko 


lim = 


xoi  (ax-1) xla ЕЕ! “7 (ex-1) 


= li = = 
а о о а2 

С 

If u = f(cos x) and v = g (sinx) 

E du X -f'(cos x) sin x 


dv ЭЭ is COS X 


C 

Given that f (x) = |1 — x| 
x-1, х>1 
1-х, 0<х<1 

= f (|x|) = 
1-x -і<х<0 
-Х-1, x«-1 


Clearly the domain of sin ' (f |x|) is [-2, 2]. 
— It is non differentiable at the points {— 1, 0, 1). 


A 

y = x touches y = х2 + bx + с 
1=1+b+c>b+c=0 е (1) 
Y охь =2+b=1>b=-1,c=1. 

dx den 


(b, c) = (71, 1). 
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69. B 


Sol. [e aian +tan?(x-2 dx 
1+tanx 4 
= [е" tan(x- 3) нэвс х-2) dx 
4 4 
-ечап[х-® +. 
4 


70. B 
dx dx 
Sol. = 
* S 
(Мх) 
| 
Put GROS -y 
dy 5 
dx — 2(Jxy 
_(-2ду __2 кейс 1 
ae 1 «yl «oz «zin н 
(vx)? 
die 10220 
5 2 
71 D 


л/4 * (1-х) л/4 R 2 
Sol. | ШЕН dx = [ со Z -x }.Incos{ Z +x Jas 
4 24 4 
л/4 
[ cot[ $-(E+0-x)} поо 3 (20-1) 
а А 4 (4 


ut 1 .  2m/4 | 
= [ cot x.In(sin x)dx =A sinx) “ы not defined. 
0 


72. B 
10 ах 1 1 1 
So. | ах = 20 [3'-*ldx = 20/3" ах = 20] 3*ах 
cu 0 0 0 
3*l 40 
n3 5 n3 
73. А 


Sol. The distance between (2, 2m) and ( 5, 5m) is less then 5. 
=> (5-2)? «(5m - 2m)? < 25 
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— 9m? « 16 
, (4) 4 4 
mf < => <т< =. 
3 3 3 
74. А 
Sol. Let A denote the event that а sum of 5 occurs, B the event that a sum of 7 occurs and С 
the event that neither a sum of 5 nor a sum of 7 occurs. We have 
(дй sd ВВ) cd 
36 9 36 6 
(с)- 26 13 
36 18 
Thus, probability that A occurs before В is 
РГА or(C ^ A)or(C Ca A)or....| 


-Р(А)-Р(СлА)-Р(СлаСоА)- EN 

=P(A)+P(C)P(A)+P(C)°P(A)+..... 
1 13\ 1 {зү 

(ка| Цин 


049. — 
“A518 F8. 


- 
5 
75. А 


Sol 52: сз) 


76. B 


b, =b; > bf -b,+1=0 
—b,--o or a boi Р, 
2 1+0 
2001 2001 ean 
> b = S co) 
r=1 r=1 
2001 
= У -1 = -2001 


r=1 
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77. 


Sol. 


78 


Sol. 


79. 


Sol. 


80. 


Sol. 
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D 
Let the plane r.(i- 2j 3k) —17 divide the line joining the points —2i-- 4)+7k and 


3i - -5j+ 8k in the ratio t : 1 at point P. 
Therefore, point P is 
31:-2- -51-4- 8t+7- 
i+ |+ К 
t+1 t+1 t+1 
This lies on the given plane 


31-2 —bt 4- 4 Bt+7 5) _ 
ЖАРЫ (1)+ t+1 (-2)* t+1 Cer 
Solving, we get 

_ 3 

210 


D 
Vector perpendicular to the face OAB is 


OA xOB =(i+2j+k)x(2i+]+3k) 
-51-1-3К 
Vector perpendicular to face ABC is 
AB x AC =(i-j+2k)x(-2f-j+k) 
-1-5|-3К 
Since the angle between the face = angle between their normal, therefore 


cos = 545-819. 0. сө 18) 
435.,/35 35 


D 
V4, V2, PS are in the same plane 


б (2i - j+3k)x(-3i+k).((x+2)i+(y-1)j+zk)=0 


P(1, 1, -1) 


V,-2i -j «3k V -3i4k 


R (-2, 1, 0) 


S (x, у, 2) 


A 
sin(xy) 


cos(xy) 

=> sin(xy) = xy 

=> xy =0 

->Х-0 ory=0 

But x = 0 is not possible 

7 y =0 and x = 1, i.e. (1, 0) 
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81. B 
Sol. y 


у= In|sin хі 


In|sin х|--х(х-2) 


Graphs of y =In|sinx| and y = -x (x – 2) meet exactly two times in Е =| 


82. C 


2 2 2 A 
So. Іп ААВС, AD? -т2-2-19 9. 
2 4 
2 
B 
2 2 p 
In AABD, AE? = m2 - ^P Эн 5 


[Apollonius Theorem] 


Bl 
2 2 РЧ 
In AADC, AF? = m - А0 +P" (2 


2 4 B Н E | : H Е 1 
“ЯЛ” 
m$ +т = AD? Dor. ас 
2 8 
2 д2 2 
= pe see 2m? + = 
4 8 8 


Sol. Ме know that |аој(аај A) =|д|“ 
= |adj(adj(adj A))|- [adi А"? 
- |a[^ — 28 — 256 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


84. 


Sol. 


85. 


Sol. 


86 


Sol. 


87. 


Sol. 


88 


Sol. 


89. 
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B 

The total number of third order determinants is 9! Since the number of determinants is 
even and in which there are 9!/2 pairs of determinants which are obtained by changing 
two consecutive rows, 


So ŞD =0. 


iz 
C 
(АВА) - (A"BA)(A-'BA) 
- A"B(AA !)BA 
= A BIBA = A ВА 
(А-ВА) -(АЛВРАДАЛ ВА) 
= АВ? (^A JBA 
= ABA and so оп 


B (А?вА) = ABA 


B 
Let f (х) -ах-х-с-а 
f(1)=c+1>0 (> c»-1) 


г. Given expression is positive for every x є R 


бол рады ae або Мах 
2 4 2 


= 4с +2 > За. 


В 

Let о be а common root then o? + 2aa+2=0 and a^ + 2aa? 41-20 
8.0. + 2а02 +20=0 ....(ї) 

a^ + 2aa? +1= 0 ...(ii) 


From (i) and (ii) 20-1-0-а-5 


3 
So, H uda Чон cb cae а LL 
2 2 8 8 8 


В 

First, 6 distinct digits can be selected іп Cs ways. Now the position of smallest digit in 
them is fixed i.e. position 4. Of the remaining 5 digits, two digits can be selected in °С» 
ways. These two digits can be placed to the right of 4" position in one way only. The 
remaining three digits to the left of 4" position are in the required order automatically. 

So n(S) = C, х *C; = 210 x 10 = 2100. 


C 
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Sol. Clearly p = 6! "P, 


q=/7!.4! 
Pies 
q 
90. C 
"С 
Sol. | When 4 points are selected we get one intersecting point. So probability is fa 
го! 
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JEE (Advanced)-2018 
CONCEPT RECAPITULATION TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 — 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 — 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and —1 
mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 — 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate 21211111 III ЕЕ ЕЕ 
LEE TEE E ETE EE EE ЇЇ 


Enroimentno. | OOCOCOCOCOOOOOO 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron e=1.6x 10°C 
Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 


Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 


Gas constant R-8314JK тог! 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K mol! 
Avogadro's Number Na 6.023 х 107° 
Planck’s constant h 6.625 x 10°“ J.s 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
Cl=17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, К-39, Са-40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART -I 


ЅЕСТІОМ – А 
(Опе or Моге than опе correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. A disc of radius H rolls on a horizontal surface with linear velocity V 
and angular velocity w. There is a point P on circumference of disc 
at angle 0 with upward vertical diameter measured anticlockwise 
see figure, which has a vertical velocity. Here 0 is equal to 


Ге ваа (B) © sint - 

Ro 2 Ro 

(C) E RA (D) iras c. 

Ro Ro 

2. The minimum value of d so that there is a dark fringe at O 


is dmin. For the value of dmin, the distance at which the next 
bright fringe is formed is x. Then: 


(А) di, = VAD (B) di, = 


Space for Rough work 
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3. In the circuit given below, both batteries are ideal. EMF Е; of battery 1 has a fixed value, 
but emf E» of battery 2 can be varied between 1.0 V and 10.0 V. The graph gives the 
currents through the two batteries as a function of Е, but are not marked as which plot 
corresponds to which battery. But for both plots current is assumed to be negative when 
the direction of the current through the battery is opposite the direction of that battery's 
emf. (direction of emf is from negative to positive) 


The value of emf E, is 


(A) 8 V (B) 6 V 
(C)4V (D) 2 V 
4. In the series L — C — R circuit, the voltage across resistance, capacitance and 


inductance are 30V each at frequency f= fo. 
(A) It the inductor is short-circuited, the voltage across the capacitor will be 30 V2 V. 


(B) If the capacitor is short-circuited, the voltage drop across the inductor will be EM V. 


42 


(C) If the frequency is changed to 2%, the ratio of reactance of the inductor to that of the 
capacitor is 4: 1. 

(D) If the frequency is changed to 2, the ratio of the reactance of the inductor to that of 
the capacitor is 1 : 4. 


Space for Rough work 
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The positive charge Q is placed in the cavity of the spherical 

conductor. 

(A) the induced charge at the surface 1 is -Q and on the surface 2 is 
+Q 

(B) the surface charge density at inner surface is uniform 

(C) the surface charge density at the outer surface is uniform 

(D) the charge Q does not experience electric force if it is placed at 
the centre of the spherical cavity. 


The given figure shows a YDSE apparatus. 
Parallel monochromatic coherent light rays are 


incident оп slits S;andS, ( 5,5, -=mm) at an 


angle 30° with the horizontal. The medium on 
left side of the slits is water (u,,=4/3). То 
obtain the central maxima at point P, a glass 
slab (н; =3/2) inside water is introduced in 


front of slit 5, The thickness of the glass slab 
required for this purpose is 

(A) 2mm (B) 4/3 mm 
(C) 4 mm (D) 8/3 mm 


The electron in the hydrogen atom make a transition from an excited state to the ground 

state. Which of the following statement is true? 

(A) Its kinetic energy increases and its potential and total energies decrease 

(B) Its kinetic energy decreases, potential energy increases and its total energy remains 
the same 

(C) Its kinetic and total energies decrease and its potential energy increases 

(D) Its kinetic potential and total energies decreases 


Space for Rough work 
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(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in 
the three columns of the following table. 


Column-1 shows rectangular hyperbola graphs, Column-2 shows molar heat capacities for 
monoatomic gases and Column-3 shows work done when process goes from initial state 
1 to final state 2. 

Column -1 Column -2 Column -3 
(i) C= н (Р) AW =nR(T2—- T4) 


P Т 28 (О) AW - -nR(T; - T:) 
(I) хо 
А 


V 2 2 
(іі) c. 9R (В) AW = 2nR(T2 - Ti) 
2 
(Ш) 
T 
P Ея (S) AW = nRT т 
Vy 
T 
8. Which option matches the data for an isobaric process? 


(A) (IV) (iv) (P) (B) (11) (iii) (P) 
(C) (IV) (iii) (P) (D) (11) (0) (Q) 


Space for Rough work 
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Which of the following options is a correct combination? 


(А) (1) (іі) (R) (В) (10) (ii) (О) 
(C) (1) (iii) (Q) (D) (H) (ii) (Q) 
Which option matches the data for a process whose AU - 0? 
(A) (IV) (ii) (S) (В) (11) (iv) (S) 
(C) (1) (ii) (О) (D) (1) (ім) (S) 


Answer questions 11, 12 and 13 by appropriately matching the information given 
in the three columns of the following table. 


If m gm of ice at 0,?C is mixed with 100 gm of water at 20°C, the mixture contains m, gm of 
ice and m; gm water at 0» °C in equilibrium. (Specific heat of water = 1 cal/gm/°C, Specific 
heat of ice = 0.5 cal/gm/°C, Lice = 80 cal/ gm. 


Column -1 Column -2 Column -3 
(I) m 2 25 gm & 6; = O?C (i (P) 09 - O?C 
(П) m = 20 gm & 0; = -10?C (i E 75 gm (Q) 0 = 2.5°C 
(Ш) m = 60 gm & 0; = —10°C (iy n ae = 100 gm (В) m; = 120 gm 
(IV) m= 100 gm & 0; =-40°C | (iv) т: = 30 gm (S) me = 125 gm 
11. Which of the following options is a correct combination? 
(A) (1) (i) (S) (B) (1) (i) (Н) 
(C) (11) (i) (О) (D) (1) (iv) (Q) 
12. Which of the following options is a correct combination? 
(A) (III) (iv) (P) (B) (Ill) (ii) (P) 
(С) (1) (іі) (P) (D) (H) (ii) (P) 
13. Which of the following options is a correct combination? 
(A) (IV) (iii) (P) (B) (IV) (iv) (P) 
(С) (11) (iv) (Q) (D) (1) (ii) (P) 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 
This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


14. Two blocks of masses m, = 1kg and m» = 2kg are 
connected by a non deformed light spring. They are 
lying on a rough horizontal surface. The coefficient of 
friction between the blocks and the surface is 0.4, 
what minimum constant force F (In N) has to be 
applied in horizontal direction to the block of mass m; 
in order to shift the other block? (g = 10 m/s?) 


me VAN) m >к 


2 
15. Potential energy of a particle moving along x-axis is given by U = Lx, 20x . Find 


out position of stable equilibrium state. 
16. Graph shown is between deviation (8) and angle of 5 


incidence | then angle of prism is (in degree) [x = 30°, y = 
32° & z = 60°] 


O x Y 


17. The period of oscillation of a simple pendulum is given by T = anf where | is about 


100 cm and is known to have 1mm accuracy. The period is about 2s. The time of 100 
oscillations is measured by a stop watch of least count 0.1 s. The percentage error in g 
is x% then 10x is 


18. In an experiment the angle are required to be measured using an instrument. 29 
divisions of the main scale exactly coincide with the 30 divisions of the vernier scale. If 
the smallest division of the main scale is half — a — degree (= 0.5?) then the least count of 
the instrument is (in minutes) 


Space for Rough work 
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Chemistry PART - Il 


ЅЕСТІОМ – А 
(Опе or More than опе correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


Which of the following concentrated terms are temperature independent? 


(A) Molarity (B) Molality 
(C) Mole fraction (D) PPM 
| 
CH 
C-H 3 
-----> 


Тһе above transformation сап be carried out by following methods? 


(А) Zn(Hg)/Conc НСІ (В) МН:МН:, ОН” 
(С) ОН,5Н (D) ШАН, 
Ее Dry НСІ апа Raney Ni, A 


OH 
g Mi 
OH 
The above transformation can be carried out by the following methods. 


(A) Bayer's reagent (B) OsO4/NaHSOs 
(C) СН:СОООН, НО” (D) т-СРВА, ОН” 


Space for Rough work 
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22. 


| | 
R-C-H—4*'«9 ың CH,OH+R-C-O> 


In the above case В-С-Н canbe 


23. Which of the following compounds are more reactive than R -C -OH towards attack of 


nucleophile? 
(A) T (B) 
R-C-CI R-C-CN 
(C) " (D) 9 
R-C-NH»o R-C-H 


24. О n i 


In the above reaction alcohol KCN performs the following function? 
(A) Nucleophile (B) Base 
(C) Electron withdrawing (D) Leaving group 


Space for Rough work 
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25. | Which of the following reactions are stereospecific as well as stereoselective? 


(A) —/ „нс, (B) x в. 
H 


H H H 
Bayer's mCPBA 
(C) Reagent (D) оно 
H H H H 


(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given 
in the three columns of the following table. 


Column - 1 Column - 2 Column - 3 
Complexes Colour Test 
(І) | Na4[Fe(CN)sSNOS] (i) | Red colour | (P) | Liberman's 
nitroso test 
(M) | [Fe(H20)s5NO]SO, (ii) | Blue colour | (Q) | Dye test 
(1) (iii) | Brown (R) | Lassaigne's 
uas ЕТ colour test 
(IV) (iv) | Violet (S) | Ring test 
colour 
(S v ) 


26. — Which of the following pair is correct for detection of phenolic group? 
(A) (1), (ii) & (R) (B) (Ill), (i) & (P) 
(C) (IV), (i) & (Q) (D) (11), (іі) & (S) 


Space for Rough work 
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27. 


28. 


29. 


30. 


31. 


Which of the following pair is correct for detection of aromatic amine? 


(A) (IV), (i) & (Q) (B) (ІІ), (ii) & (P) 
(C) (11), (iii) & (R) (D) None of these 
Which of the following is used for МО; group detection? 

(A) (1), (iii) & (S) (B) (11), (1) & (Q) 
(C) (IV), (iv) & (P) (D) None of these 


Answer questions 29, 30 and 31 by appropriately matching the information given 
in the three columns of the following table. 


Column - 1 Column - 2 Column - 3 
Order ty, Rate constant 
(I) | Zero (i) |o[ 1 (P) | 2.303 0-1, 
09 
t = 1, 
(1) |15 (i) | of г (Q) | 2.303 "e Vo- Vo 
t Vo - M 
(Ш) | 274 (i) | af Т? (R) 2303 log. 
t 
(IV) | 39 (iv) | of Т (S) | None of the above 
Which of the following pair is correct for saponification? 
(A) (1), (i) & (S) (B) (1), (iv) & (S) 
(C) (111), (ii) & (S) (D) (IV), (iii) & (S) 
Which of the following is correct for ester hydrolysis in acidic medium? 
(A) (1), (i) & (О) (B) (11), (iv) & (Q) 
(С) (11), (ім) & (R) (D) (1), (1) & (S) 
Thermal decomposition of Н:О: has correct combination as follows. 
(A) (11), (iv) & (Q) (B) (I), (iv) & (R) 
(C) (III), (ii) & (S) (D) None of these 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 
This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


32. 


Total how many chiral C atoms are present in this compound? 


33. 
Е? 


СН,ОН 
anhyd ZnCl» NaCl 
ConcHCl Сопс.Н,504 
A 
| Ho A 


In how many above reaction ring expansion takes place. 
34. CH ,COOEt 
: -МОЁ | (A). 2EtOH 
СН,СООЁ! s 
Total how many mole of Grignard's reagent are required to completely react with (A). 


Space for Rough work 
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35. (х) NH3,A (Y) 


CH3CHO | 
40% NaOH SIE 


d (Z) 


HOH,C - C - CH,OH 


CHOH 
Total how many sp? hybridised N are present іп (2) 


36. Determine 2x — y — z where x is the no. of mole of HIO, required to oxidize the 1 mole of 


Fructose, y is the no. of mole of HCOOH produced and z is the no. of mole of HCHO 
produced. 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


Consider the functions f(x) and g(x), both defined from R—R and are defined as 
f(x) =2x—x* and g(x)=x" where neN. If the area between f(x) and g(x) in first 


quadrant is then n is a divisor of 


(A) 12 ( 
(C) 20 (D) 30 


7 m 
2 — 0 
A function f :R >R is given by f(x) = д | көт мал”: 


0 х-0 
(A) f has a continuous derivative V x eR (B) f is a bounded function 
(C) f has an global minimum at x = 0 (D) f" is continuous Vx eR 


Identify correct statement(s) about conic (х - 5) +(y- тў + V(x + ЇЇ +(y+ 1) 212: 
(A) centre is (2, 3) (B) hyperbola with foci (5, 7) and (-1,-1) 


(C) ellipse with major axis 4x -3y - 120 (0) eccentricity is 5 


If b? > 4ac for the equation ах“ + ох? + с = 0, then all roots of the equation will be real, 
if: 


(A) b>0,a>0,c>0 (B) b<0,a>0,c>0 

(C) b>0,a>0,c<0 (0) b>0,a<0,c<0 

If a, b, c, d are distinct positive numbers in A.P., then 

(A) ad « bc (B) a+c<b+d 

(C) at+d=b+c (D) (a-- 1) (d 1) « (b +1)(с +1) 


Space for Rough work 
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42. 


43. 


The last digit of 33" +1, neN is: 
(А) “С; (В) °С, 
(С) 8 (0) 4 


In a class tournament when the participants were to play опе game with another, two 
class players fell ill, having played 3 games each. If the total number of games played is 
84, the number of participants at the beginning was: 

(A) 15 (B) 30 

(C) “с; (D) 48 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


44. 


Answer questions 44, 45 and 46 by appropriately matching the information given 
in the three columns of the following table. 


Columns —1 contains different functions. Column —2 and Column -3 contains their 
domain and range respectively. 


Column -1 Column -2 Column -3 
(1) For the function (i) x e[-2. -1]U [1 2] 1 1 
f(x) = (х2 -6x«5) (P) (9 xm ) 

_ {xt (ii) x e (—%, 1) U (5, œ) (Q) R 
(Il) f(x) = rq 
ТЕГТІ 

(1) цэ)-ан(242527:5| ир (R) о z) 
(IV) f(x) = V4- x? + x? -1 (iv) x e [-7, æ) (9) (S) | V3, V6 | 


Which of the following is correct combination? 
(A) (11) (ii) (P) (B) (IV) (i) (Q) 
(C) (10) (iii) (R) (D) (1) (ii) (S) 


Space for Rough work 
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Which of the following is incorrect combination? 


(A) (1) (1) (Q) (B) (1) (iii) (Н) 
(C) (11) (iv) (P) (D) (IV) (i) (P) 
Which of the following is correct combination? 

(A) (1) (iii) (R) (B) (IV) (i) (S) 
(C) (1) (iii) (S) (D) (IV) (i) (P) 


Answer questions 47, 48 and 49 by appropriately matching the information given 
in the three columns of the following table. 


In all these cases р,деМ and also co — prime numbers. 


Column -1 Column -2 Column -3 


(Il) Р(х) = x* + ax? + х? + cx +d where (i) р = 19 (P) q = 1 
a,b,c,d eR. Suppose Р(0)-6,Р(1)-7,Р(2)-8 


and P(3)=9 then Р(4)-4- A 


У ii) p = 16 О)а=8 
(Il) If the sum X (2) El (ii) p (Q) q 
n=1 no+n+4 p 
(Ш) Let P2 T^ +27 +37 +47 +......00 and (i) р-1 (R) q=2 


get 43 «5 47 Жы. ~ then Е 


(IV) Let S4, S3, S3,....... and 115: шэг are two | (м)р-30 (5) а = 15 
arithmetic sequence such that 


10 15 
5, =t, + 0, 5, = 21, апа ЗЕ = then 


i=1 i=1 


5-5) р 
2-8 q 
Which of the following is correct combination? 
(A) (IV) (i) (R) (B) (III) (ii) (S) 
(C) (I) (iii) (Р) (D) (1) (iii) (P) 


Space for Rough work 
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48. | Which of the following is incorrect combination? 


(A) (11) (ii) (S) (B) (1) (iii) (Н) 
(C) (IV) (i) (Q) (D) (1) (ii) (P) 
49. | Which of the following is correct combination? 
(А) (1) (iv) (P) (B) (1) (ili) (S) 
(C) (IV) (i) (R) (D) (11) (i) (P) 
SECTION - C 


(Single digit integer type) 
This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


50. If Пи — then A is equal to 


x 2 nA 
0(145)(2-х) хт х) V6 (V3 +1) 


ех ех 1 е 1002 _ 
51.  Letf(x)- 5 and if f(g(x))=x then | | is equal to 


501 2в501 
1 
AY 2 Ya(2)* g 
52. Іу-|1--| then —————— 
X 3 1 
log -> 
2 3 


53. A coin is tossed n times. The probability of getting at least one head is greater than that 


is equal to 


of getting at least two tails by x Then n is: 


2 2 
54. ЇЇ and |, be the length of the focal chord other than latus rectum of ellipse 2 =1 


which are perpendicular to each other, then Ер + Э = 
1 2 


Space for Rough work 
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JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - Il 


PAPER-1 
Q. No. | PHYSICS | Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
di CD 19. BCD 37. BCD 
2. BD 20. ABC 38. AC 
3. B 21. AB 39. AC 
4. BC 22. ABC 40. BD 
5. ACD 23. ABD 41. ACD 
6. D 24. ACD 42. AD 
7. BD 25. BCD 43. AC 
8. C 26. B 44. C 
9. B 27. A 45. D 
10. D 28. A 46. B 
11. C 29. C 47. B 
12. B 30. B 48. D 
13. A 31. D 49. A 
14. 8 32. 5 50. 2 
15. 5 33. 1 51. 1 
16. 2 34. 8 52. 3 
17. 2 35. 6 53. 5 
18. 1 36. 5 54. 7 
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Physics PART -I 
SECTION-A 

1. CD 

Sol. Particle P will have a velocity in vertical direction. 


ie. Восоѕа= V 


a4 V 
Q-cos —— Ro 2 
Ro UE 
ам A 


Required angle 0 is Ө = n- a = n -COS 
Ro 


And in second case Racosa = V 


4 V EM 
a-cos'——,0-2n4cos | — 


Ro Ro | 
V 


Apply KVL. 


BC 

VL = Vc = Vr; 

>XL=Xc=R 

when inductor is short circuited 


Z= JR? «x? = J2R 
-30 30 
2 eR 
| 30 30 
„М = ix = —— x R= = 
ree DB E 


(A) is incorrect and with similar calculations (B) will be correct. 
Неге fo is the resonance frequency as v, = vc 


Qo = 2nfp = eos 
0 0 ІС 
Жі. Se erie 
Ха (оС 
Given f = 21, 
> (00-20% 
XE 
Xc 


(C) is also correct. 
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5. ACD 

Sol. Apply Gauss law and property of conductor. 

6. D 

Sol. Extra phase change in glass = phae change in water of length AS;. 9/5, 
ant 2л, 2n 2 sin 30° 4 


Ag Ao ho 8 / 


3 4 4 1 8 Ка 
> t =—x—>t= тт. ‚ 
E Ч 3 3 3 < 


2 


7. BD 


Sol. Ес 2 and total energy is —ve. 
n 


8. C 
9. В 
10. D 

(Sol. for 8 — 10) Convert into polytropic process and use formulas of C and AW. 
11. C 
12. B 
13. A 

(Sol. for 11 — 13) Apply principle of caloriemetry. 

SECTION- C 

14. 8 


Sol Ех-шт0х- To? =0 
Кх = umg for just shifting mz 
F.x - um49x — 5 mag =0 


ғи «Pa - oa [1 200 - 8N 


15. 5 
Sol. At stable equilibrium, U is minimum. 
2 
ge - 0 and zd >0 
dx dx? 
3 2 
22127225 (50:10 
dx | З 2 


=> x®-9x+20=0. > (х-5)(х-4)-0. 
x = 5 and x = 4 are points of equilibrium. 

2 
And U minimum when > 0. i.e. atx = 5. 
x 
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16. 2 
So. 6-х-у-2 
17. 2 
2 
Sol. T= 2n o ТЕЕ 
g T 
Hrs eror nis РТТ өбеді 
100cm 100 


and % error in T = x100 = 0.0596 


2x100 
% error ing = 96 error in | + 2 (96 error in T) = 0.1 + 2 x 0.05 = 0.2%. 
18. 1 
Sol. 30 VSD = 29 MSD 
1VSD- 29 MSD 
30 


L.C. 2 1 MSD - 1 VSD 


- 1229 MSD =—-x0.5° =1 minute 
30 30 
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Chemistry PART - Il 
ЅЕСТІОМ – А 
19. BCD 
Sol. These concentrated terms don't depend upon volume. 
20. ABC 
Sol.  LiAIH,, converts carbonyl compound into alcohol. 
21. AB 
Sol. In peroxy acid anti-addition takes place. 
22. | ABC 
| 
Sol. Е. -H undergoes aldol condensation. 
23. ABD 
Sol. R-C-NHə has least +ve charge density among all of the given compound. 
24. | ACD 
Sol. Itis benzoin condensation. 
25. BCD 
Sol. HOBr is Вгг/Н;О. 
26. B 
Sol.  Liberman's test is used for phenolic group. 
27. A 
Sol. Dye test is used for aromatic amine. 
28. A 
Sol. Ring test is for NO; ion. 
29. C 
Sol.  Saponification is second order kinetics. 
30. B 
Sol. Ester hydrolysis in acidic medium is first order kinetics. 
31. D 
Sol. Itis first order kinetics. 
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SECTION- C 
32. 5 
Sol. Chiral C is attached to 4 different groups. 
33. 1 
Sol. Conc. HSO; is a dehydrating agent. 
34. 8 
Sol. О 
C - OEt 
A= 
EtO - С 

l à 

35. 6 
МО, 


Sol. Compound (2) is 


р 


| 

N 

N N 
ом” М “мо, 


36. 5 
Sol. Fructose is a ketose sugar. 
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Mathematics PART - 111 
SECTION- A 
37. BCD 
Sol. Solving f(x) 2 2x - х? and g(x) «x^ 
We have 2x – х2 =x" = х= 0 and x=1 
1 3 nt T! 
A = |(2x-x? -x")dx =x? -— -> 
0 3 0-1 
0 
y, 
"PENNE ME 
UTU8 nt 3 nei 
2 1 1 2 1 1 
Hence, ----> = 
3 n+1 2 3 2 1-1 
Lu MK MM UR 
6 n+1 
Hence n is a divisor of 15, 20, 30 
38. AC 
Sol. f(x) -2x* «x sind хж0 
Х 
-0 x=0 
Р(х) =8x° + 4x? sin} x cos 
X Х 
39. АС 
Sol. (х5) «(y 7 + f(x +1)? + (y +1) =12 


SP +S'P = 2а > conic is ellipse 


2ae = 436 + 64 
Бас ee 
6 


7-1 
Major axis у-7----(х-5 
| ула pr) 
->4Х-3у-1-0 
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40. BD 
Sol. All roots of equation ах“ + bx? +c =0 will be real if both roots of ay? +by +c =0 will be 
positive (let x? = у) 


i.e. sum of roots = E » 0 and product of roots = 2 > 0. 


Hence, а апа b аге of opposite sign, while a апа с аге of same sign. 


41. ACD 
Sol. | Let common difference is о 


(А) а(а-За)<(а-а)(а--2а) 
a? — Зао < a? + Заа + 202 
= 20° > 0, which is true. 
(B) а+а+ 20 <а+о+а+ За 
0 < 2a, false іѕ a»b»c»d»0 
(С) а+а+За=а+о+а+ 20 
(D) (а+1),(0+1),(с+1),(9+1) all in А.Р. 
=> (a 1)(d- 1) « (б +1)(с +1) 
42. AD 
So.  -3^-81 =(1+80)' 214804, AEN 
33" 31480. _ з 380A 


-3.(9у%-з(10-1у% 
=3(1+10u)=3+30u 
г. Last digit of 327 +1 is 4. 


43. АС 

Sol. Suppose the two players did not play at all so that the remaining (n — 2) players played 
ie matches. Since, these two players played 3 matches each, hence the total 
number of matches is "^C, +3 +3 = 84 (given) 


=> n-2=13 
44. C 
45. D 
46. B 


(Sol. 44 to 46) 

(I) For domain of t (x) = /n(x* - 6x +5) 
?_6x+5>0 

(х-5)(х-1)>0 

x>5 orx<1 


MACH 
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(ІІ) Given, (x) =n (MTA) 


= {х} = 7. Hence 0<У—<1 
=y 


domain of f(x) = [-7, о) - {9} 
n(x -7-1 6) 


ec ETN) а оро 
g(x) (х-9Д4657-4| (Rationalise) 
12744 


А TU TU 
So, f 0, — |-4—,. 
o, range of g(x) s[ 4 B 


Hence, range of f (x) is (0,1]- tz 

(IV) Let x? = 4cos? 0 + sin? then (4 = х?) = 3 іп? 0 апа (x? -1) =3co0s* 0 
f (x) = V3 |sin 0| + V3 [cos 6| 

> Y min = 3 and Y max 


1 1 
Hence range of f(x) is | 43, | 
р 
А 


(Sol. 47 to 49) 

(I) Let P (x) =6 + x, forx - 0, 1, 2,3 

Let f(x) - P(x)- x - 6 

=> f(x) is also a polynomial of degree 4. 

—f(x)2x(x-1)(x-2)(x-3) 

As f(x) vanishes at x = 0, 1, 2, 3, so f(x) -P(x)-x- 6s (x-0)(x-1)(x-2)(x-3) 
—P(x)2x46-x(x-1)(x-2)(x-3) 

Hence P(4) - 10 + (4.3.2.1) - 10.24 - 34 


2 
NE 2 oy) n(n-1t) 
[ ian 2222-0225 tan! c 
0) 2, Бетті 2, КОШЕ. 
п(п +1) 
2 2 
eee рн А 
= Уап 238? 
nt (ee 
n n+1 
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= САН САН 34 tan | БЫЗАН +.....00 terms 
1 2 2 3 
= tan! 2 = tan"! В 
b 


—a-2;b-1 >(a+b) 


11 
со 


p 1 1 1 1/1 1 1 
= 135 БЕ? Т 15725 3507 


1 
Ші: Шеті» 
15 _ p 16 
16° а 15 
(IV) Given S, +S + $4 +.....+ S40 = to tty +....... tt; Let 17 sequence is 
84,8, + da, + 2d,..... and 2" is a,,a, + d,,a, + 2db..... (since s, =t) 


Given s, = 2t, 


а, = d, x: 2d, PEOR: (i) 
We have to find Sacer. Ue os 
27 t d, 


This gives а, = 9d, = 21d, .......... (ii) 


From equation (i) and (ii) а. = 2 
2 


SECTION- C 
50. 2 
| 1 ЇГ 1 (тү. 
Sol. Since х(1-х)- A Е 5) , SO put хер) вт. 
Therefore, РР 3 
| |созод 
т/2 2 


We (1 +sin ө)? + 34 + sin0)+ 2| созо 
4 2 2 
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0 cos? b-8cos +15 


| 


Let | Е за where а> 1 
i 0 совф-а 


where, $2045 
2 


Г do Jn dó 
0 совф-(4-1) °° совф-(4-1) 


Put EH =t, geat 
(1-47) 
201 
Е (1+0) Ж; Сен dt 
= [5 ( 22711410 - 
1-1?) 1+а (а-1) 
(1+1?)-a (55) 
-2 a Eu 
= —— ,|——— | tan 
1+aVa-1 а-1 Я 
Е -2 n -T 
Va? -12 /42-4 
V3 -1 
Thus t= 2] 5-5 sa| 1 : м ) 
74 48| "WB 46) "^ 6 
51. 1 
е-е” 2x x 
Sol. Let y= — e^ – 1= 2уе 


Therefore, t? – 2уі– 1-0, t =е* 


шыу SY tNAy +4 M Ж e 


2 
=x -tog(y + ly? +1) (since e* >0) 
: (x) =9(x)=log[x +h? +1) 


1002 1002 1002 
e -1 йл е -1 8 +1 Ш 501 _ 
of “аяг” | 98| rs | ge ыг 


52. 3 
Sol. Taking logarithm of both sides, we get logy = x og í + 1) 
Х 
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келе Төменгі 18) 


Multiplying (i) бу у and then differentiating, we get 


ТЕТЕ vin [s + 2 5) 


So у (2) (20-103) +2011) -(9)(-L stood) -1. 


53. 5 
Sol. The probability of getting at least one head 
= 1 — probability of getting no heads 


0 n 
EN S ee eee pe 
EUN оп 


The probability of getting at least two tails 
= 1 – probability of getting no tails — probability of getting 2 tails 


n 0 n-1 
=1 "C, ! . : Ch | 1 -1 i abs 
2 2 2 2 2n pn 
From the question, 
1 1 1 {+n _ 5 
2" 2" 32 
n+1 1 5 n 5 
Or ------ or 
2^ 2^ 32 2^ 32 


54. 7 

Sol. Let AB =|, A 
Х-1 yeu. 

cos0  sinO 


Equation of AB = 


(1-гсов0) , (rsino)" E 
4 аг 
=> г2(3 + віп? 0) + 6гсоѕ0-9=0 
__6cos0 UR 9 
3-віп20 12 3.sin?0 


12 
l = || +] = (4 sm +4» = 


3 + sin? 0 
12 12 
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CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B. Filling of OMR Sheet 

1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


2. Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


3. Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate БГ ЕТ ЕЕ ТЕЕ 
Л Л ЕЛ ЕЛ ЛЛ 


ЕЕ ЕЕ ЕЕ ЕЕ ITE 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10% J-s 


Charge of electron e=16x10°%C 


Mass of electron Me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 х 10 ^ C//N-m* 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10°N/m? 
Gas constant R28314 J K” тог” 


CHEMISTRY 


Gas Constant В = 8.314 J K mol! 
0.0821 Lit atm K” тог" 
1.987 « 2 Cal K^! тог” 
= 6.023 x10? 

6.625 x 10“ J.s 

6.625 x 107” erg.s 
96500 coulomb 


Avogadro's Number 
Planck’s constant h 


1 2! 


1 Еагадау 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 х 1079) 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, 
S=16, Cl=17, Ar=18, K =19, Ca=20, Cr=24, 
Mn=25, Fe=26, Co=27, Ni=28, Cu = 29, 
2п=30, As=33, Br=35, Ag=47, Sn-50, І-53, 
Хе-54, Ba=56, Ро-82, 0-92. 


Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, С-12, N=14, 
O=16, F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, 
$=32, Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, 
Fe=56, Co=59, Ni=58.7, Cu=63.5, Zn=65.4, 
As=75, Br=80, Ag=108, Sn=118.7, І-127, Xe=131, 
Ba=137, Рр-207, U=238. 
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PART - I (Physics), PART - II (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART -I 


SECTION – A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1. 


collides with a block of equal mass m moving 
horizontally with a velocity v on a surface. The 
coefficient of kinetic friction between the block and 


the surface is н,-0.2, while the coefficient of 7 
restitution (е) between the ball and the block is 0.5. m > i 
There is no friction acting between the ball and the ~ 


A ball of mass m falls vertically from a height h and Ё! 


block. The velocity of the block just after the collision uk = 0.2 
decreases by (if it is still in motion) 

(A) 0.5,/2gh 

(B) 0 

(C) 0.1,/20һ 

(D) 0.3,/20һ 

Radio waves of wavelength à at an angle 0 to vertical are : 

received by a radar after reflecting from a nearby water и 1 8/7 


surface and directly. If the radar records а maximum Ч 
intensity, the height of antenna h from water surface can be ы: 


2 2 
А B 
(A) 2с050 (B) 2віп0 
À 2 чин 
С р 
PET (D) 4cos 0 


Space for Rough work 
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3. The following graph gives the variation of molar heat 
capacity C a function of x where x is given by the 
expression PV* = constant. If gas is monoatomic 
what are the coordinates of P, and Р, 


(A) о,28| (5. o) 
2 3 

(В) TJ (7. o) 
2 5 

(C) о,28|8(2.0| 
2 5 

(D) ТООН o) 
5 3 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


4. A closed organ pipe of length 28 cm closed at one end is found to be at resonance when 
a tuning fork of frequency 850 Hz is sounded near the open end. If velocity of sound in 
air is 340 m/s, then the 
(A) air in the pipe is vibrating in fundamental mode 
(B) air in the pipe is vibrating in first overtone 
(C) end correction of the pipe is 1 cm 
(D) end correction of the pipe is 2 cm 


Space for Rough work 
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5. 


(C) PQ= 


(D) particle remains in the field for time t = 


Which of these options are correct? 
(A) A bullet of mass m and charge q is fired towards a solid 


uniformly charged sphere of radius R and total charge 
+q. If it strikes the surface of sphere with speed и. The 
minimum speed u so that it can penetrate through the 
sphere. (Neglect all resistance forces or friction acting on 


q 


1/4лецтВ 


bullet except electrostatic forces) is 


(B) In the above diagram the minimum speed u so that it can 


penetrate through the sphere. (Neglect all resistance 
forces or friction acting on bullet except electrostatic 


q 


2negmR 


forces) is 


(С) In the circuit shown in figure C, =C, = 2uF. Then 


charge stored in capacitor C» is zero 


(D) In the above circuit charged stored in capacitor C; is 


40 uC. 


A particle of charge —q and mass m enters a uniform 
magnetic field B (perpendicular to paper inwards) at P 
with a velocity vo at an angle a and leaves the field at Q 
with velocity v at angle В as shown in the figure. Then 


(A) о = В 
(В) v= vo 


2mv sina 
Bq 


2m(z - a) 


Bq 


Space for Rough work 
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20 


30 
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A solid sphere of uniform density and radius 4 units is located 
with its centre at the origin O of co-ordinates. Two spheres of 
equal radii 1 units, with their centres at A(-2,0,0) and В (2, 0 
,0) respectively, are taken out of the solid leaving behind 
spherical cavities as shown in figure. Then 


(A) the gravitational field due to this object at the origin is zero. 
(B) the gravitational field at the point B(2, 0, 0)is zero 


(C) the gravitational potential is same at all points on the circle 
+ 2 = 36 


(0) the gravitational potential is same at all points оп the circle 
~+rZ7=4 


In a cylindrical region of radius Н, there exists a time varying 


magnetic field B such that = =k( > 0). A charged particle having 


charge q is placed at the point P at a distance d (> R) from its 
centre O. Now, the particle is moved in the direction perpendicular 
to OP (see figure) by an external agent upto infinity so that there is 
no gain in kinetic energy of the charged particle. Choose the 
correct statement/s. 


2 
(A) | Work done by external agent is ar if d = 2R 


2 
(B) Work done by external agent is m k ifd 2 4R 


2 
(C) Work done by external agent is = k ifd=4R 


2 
(D) Work done by external agent is = k ifd=6R 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


y-axis are illuminated by a parallel monochromatic light beam of 
wavelength X as shown. The distance between slits is d (>> A). : 

Point O is the mid point of the line 5,5» and this point is considered —] E x 
as the origin. The slits are in horizontal plane. The interference $ 7i So 
pattern is observed on a horizontal plate (acting as screen) of mass : 

т which is connected to one end of a vertical massless spring of 

spring constant k. The other end of the spring fixed to ground. At t- plate 

0, the plate is at a distance D (>> d) below the plane of slits and k 
spring is in its natural length. The plate is released from rest from 

its initial position. 


Two slits S; and 5: lie on the x-axis and symmetric with respect to | | 


9. Тһе rate by which fringe, width will increase when acceleration of plate is zero, is 


Ag jm Ag jm 
(A) ТАШ (В) да [m 
àg т àg Im 
(C) да [m (D) шад 


10. A thin slab of refractive index и is kept in front of one of slits such that position of first 
maxima shift to the position of central maxima at the instant when plate has been held at 


rest initially. The thickness of slab is 


d dA 
A) —— B 
E (u - 1) S D(u - 1) 
Dr 3, 
С D) —— 
M d(u — 1) x u-1 
Space for Rough work 
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SECTION - C 


(Single digit integer type) 
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This section contains TEN questions. The answer to each question is a single Digit integer 


ranging from O to 9, both inclusive. 


11. A uniform solid cylinder of radius, R = 15 cm rolls over a 
horizontal plane passing into an inclined plane forming an 
angle a = 30° with the horizontal as in Figure. Find the 
maximum integral value of the velocity vo (in m/s) which still 
permits the cylinder to roll on to the inclined plane section 
without a jump. The sliding is assumed to be absent. 


12. A uniform disc of radius R having charge Q distributed uniformly all over its surface is 
placed оп a smooth horizontal surface. A magnetic field, B = КхЕ, where kis a constant, 
X is the distance (in metre) from the centre of the disc and t is the time (in second), is 
switched on perpendicular to the plane of the disc. Find the torque (in N-m) acting on the 
disc after 15 sec. (Таке 4kQ = 1 S.l. unit and R= іт) 


13. What can be the maximum amplitude (in m) of u= 0.6 
the system so that there is no slipping between 1 kg 
any of the blocks 2kg u=0.4 
K = 24 Мт 
“ЛИЙ з 
14. А hydrogen-like atom of atomic number Z is in an excited state of quantum number 2n. 


It can emit a maximum energy photon of 204 eV. If it makes a transition to quantum 
state n, a photon of energy 40.8 eV is emitted. Ground state energy of hydrogen atom 


is -13.6 eV. Find the value of n + 2. 


Space for Rough work 
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15. 


16. 


17. 


18. 


Inner surface of a cylindrical shell of length | and of material of 
thermal conductivity k is kept at constant temperature T, and 


outer surface of the cylinder is kept at constant temperature T, 
such that (T, > T;) as shown in figure. Heat flows from inner 
surface to outer surface radially outward. Inner and outer radii of 
the shell are R and 2R respectively. Due to lack of space this 


cylinder has to be replaced by a smaller cylinder of length =, 


inner and outer radii 3 and R respectively and thermal 


conductivity of material nk. If rate of radial outward heat flow 
remains same for same temperatures of inner and outer surface 
i.e. Т, and To, then find the value of n. 


Two moles of a monatomic ideal gas is taken through a cyclic 
process shown on pressure (P)-temperature (T) diagram in 
figure. Process CA is represented as PT = Constant. If 
efficiency of given cyclic process is 

3x 


--------, then find the value of ‘x’. 
121п2 +15 


A bus is moving towards a huge wall with a velocity of 5 m/s. the driver sounds a horn of 
frequency 200 Hz. What is the frequency of beats heard by a passenger of the bus (to 
the nearest integer), if the speed of sound in air is 330 m/s. 


Two blocks A and B, each of mass m are connected by means 
of a pulley-spring system on a smooth inclined plane of 
inclination 0 as shown in the figure. All the pulleys and spring 
are ideal. Now, B is slightly displaced from its equilibrium 


position. It starts to oscillate. Time period of oscillation of B will 0 
ре пл seconds. Find the value of ‘n’. (Таке m= 4 kg, К-5 
N/m, x = 3.14) АҒ, 


Space for Rough work 
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19. A drop of water of mass m = 0.4 g is placed between two clean glass plates, the 
distance between which is 0.01 cm. The force of attraction between the plates is F. 
Surface tension of water = 0.08 N/m and density of order = 1000 kg/m?. Find the value of 
[F], where [F] is greatest integer function of ‘F’. 


20. A uniform rod is placed on two spinning wheels as shown esc ts 
in the figure. The axes of the wheels are separated by I. 


The coefficient of friction between the rod and the wheel 
is u. If the period of small oscillations is x Em ‚ а= 
u 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


21. Following is the acceleration vs position graph of a 
particle performing oscillatory motion along x-axis. 
о = 2 rad/s. What is the time period of the given 


motion? (Take 43 = 1.73 and x = 3.00) 


22. A train is moving along «ve x-axis with 20 m/s and its engine is located at (—400 m, 0) at 
an instant. It is sounding horn of frequency 600 Hz. A person is listening to the horn 
standing at (0, —300 m). If wind is blowing at 10 m/s towards +ve x-axis, then what is the 
apparent frequency heard by person? Speed of sound in air is 330 m/s. 


23. In the given Ac circuit, what is the power developed in 0.25H X 1000 
watts? 


ІШ 
11 
1000 SOuF 


220 V, 200 rad/s 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


24. 


25. 


26. 


How many maximum number of electrons of an atom will have the following set of 
quantum numbers? 

n=4 

£2042 


m =0, +1 
5 = +10 
(А) 18 ( 
(С) 14 (0) 16 


The half-life of а chemical reaction is 20s, when the reaction starts with 0.4 M 
concentration of the reactant. The half-life remains the same when the reaction starts 
with 0.8 M concentration of the reactant. What is the unit of rate constant of the 
reaction? 

(A) mol L's” (В) в”! 

(C) mol 126 (0) mol 1257" 


2NO; (9) 230 (g) +O; (g) 

The correct statement regarding the above reaction is(Assume that only МО» is initially 
taken in the reaction container). 

(A) ‘Kc’ changes by changing the concentrations of the species NO», NO and О. 

(B) [NO] о [Oz] 

(C) The reaction proceeds to backward direction by decreasing pressure at equilibrium 
(D) Inert gas has no effect at constant pressure 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


29. 


30. 


31. 


MnO; +H* +C,04 —>Mn** + СО, +H,O 

Which of the following can be the stoichiometric coefficient(s) of the species involved in 
the above reaction, after balancing it? 

(A) 2 (B) 10 

(C) 8 (D) 6 


Which of the following compound(s) can form buffer solution(s), when added to 
calculated amount of NaOH? 


(А) СНзСООН (B) HCN 

(C) Н50, (D) HNO; 

Which of the following contain(s) unpaired electrons? 

(A) Oxygen atom (B) Dioxygen molecule 
(C) Nitric oxide (D) Dinitrogen molecule 


Which of the following compounds can form silicates with 5102? 


(A) NaOH (B) Ма:СОз 
(С) NaCl (D) NaNO; 
Which of the following exists as polymer(s)? 

(A) ВН (B) BN 

(C) SiH, (D) НзВОз 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 
Carbocations are formed as reaction intermediates in many organic reactions. They are 
stabilized by resonance, hyperconjugation and inductive effects. A less stable carbocation can 
undergo rearrangement to a more stable carbocation by hydrogen or methyl shifts. They are 
formed by heterolytic fission of covalent bonds assisted by heat or polar solvents. 
Answer the following questions on the basis of above write up. 


32. Which of the following carbocation will be most stable if only hyperconjugation is 
considered as the deciding factor? 


(A) у (В) 


33. | Which of the following carbocation does not undergo rearrangement? 


® 
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SECTION- C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


The colour of an inorganic compound(X), containing four elements is orange. On heating 
it forms a green solid(Y), a colourless gas(Z) and a liquid which pH at room temperature 
is seven. What is the sum of the total number of atom(s) present іп (Y) and (Z)? 


The normal boiling point of water increases by 4.16?C, if two moles of a salt is added to 
опе kg water. What is the van't Hoff factor of the salt? [Ky of water = 0.52 K kg тог 1 


How much heat is absorbed in Kcal mol unit by heating one mole of an ideal gas from 


300 K and 1300 K at constant volume? ©, -3 | 


Zn(s) | Zn*(0.01 M) || Н? | H2(1 atm), Pt 
The e.m.f of the above electrochemical cell is 0.6418 V. What is the pH of the cathode 


half-cell ЕС, =-0.76V 
NH,NO, ——>N,0 + 2H,O 


Let the molecular mass of NH4NO; is M, What will be the value of ‘n’, if the equivalent 


mass of NH4NO; is expressed as М ? 


Two containers contain equal moles of SO; and CH, gases separately at constant 
temperature and pressure. If the simplest ratio of their relative rates of effusion is 
expressed as x : y, the value of (x + y) is: 

[Assume same area of orifice on the containers] 


How many complete octahedral void(s) is/are occupied by Ма” ions in NaCl unit cell? 
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41. Cra (S04), — si. Yellow solution 


If the oxidation number of chromium in the compound that provides yellow colour is +x, 
then ‘x’ is 


42. М/һаїіѕ the sum of the number of linkage isomers and ionization isomers possible for the 
octahedral complex with formula Cr(NH3)4(CN)(Br)(CI)? 


43. 


—H9. » Products 


H 
—C—OH 
—C—OH 

HO—C—H 

Н,С----ОН 


Н 
How many different type of product(s) in the above reaction can give Tollen’s test? 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


44. X(g)—3 Y (9) Z(g) 


250 mole of 'X' is taken in a 100 L container at a certain temperature. 50 mole 
percentage of 'X' undergoes reaction at equilibrium. How many moles of 'X' should be 
added at equilibrium so that concentration of Y will become 1.3 M at the new 
equilibrium? 


45. | The pH of 0.1 M aqueous solution of the sodium salt of a weak monobasic acid(HA) is 
12.8. What is the р“ value of the acid? 


46. | Two moles of glycol is dissolved іп 891.24 g of water. The solution is cooled to -4.8?C. 
How many gram of ice is formed in the cooling process? [K; of water = 1.86 K kg mol !] 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


ES -— S nan СШ — цай. 220—2 жо 
47. If r.a=0,r.o=1and [г а Б|=1, a.b =0, (a.b) -al [2 = 1 the value of г in terms of 
a and b is 22 
(А) ax(axb)+axb (в) ах (ах) +2”, 
laxb 
(С) ах(бха)» oe (D) 2) +axb 


2 
48. Тһе solution of the differential equation SY sin3x +ех + x? when y, (0)=1 and 


dx? 

y(0)=0 is 
(A) ЭНЭХ ха gle 4 (B) zl em gt алы 

9 12 3 9 12 3 

_ 4 

(С) pose +e*+ + 1, 41 (D) none of these 

3 12 3 

49. Тһе solution set of log, ос —8x+ 23) > = contains 
log; [sin x| 
Зл Зл 
(A) x e(3, x) A U EI (B) хє(3, x) u (n, 5) 
5n 

(C) xe із =) (D) none of these 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). 
ONE OR MORE THAN ONE of these four options is(are) correct. 


50. The real values of a, b, р, q for which (2x Ay” -(ах Бү” zx + px а” аге 
cd а. 020 
(А) р=9= (В) b=-2a=+(2 -1) 
(С) 25--а-4(29-1) (D) 4q=-p =1 
51. |= [= [z4| - 1 and S=|z, 224 * [za - zi + |, - z2. Let a = minimum value of S 
and В = maximum value of S as Z,,Z5,Z3 vary on |z] =1, then 
(А) a=0 (B) B=9 
(C) B=3 (D) a=2 


52. A four digit number (numbered from 0000 to 9999) is said to be lucky if the sum of first 
two digits is equal to the sum of its last two digits. If a four digit number is picked up at 
random, then the probability that it is lucky is 


(A) >0.065 (B) < 0.068 
(C) 0.066 (D) 0.067 
ies n4 d 
53. Let =1- +=... -1) - 
et a(n) СЫС +(-1) - 
ota ee қара, += a(2n) (B) о(2п)<1Уп 
(С) «(2n)2 0.5vn (D) 0.5«a (n) «1vn 


54. Let f(x) =ax* « bx «c, where a,b,c eR. Suppose If (x) «1v x e [0, 1], then 
(A) |а] x8 (B) |М «8 
(С) (с|<1 (D) |al+|b]+|c|<17 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


о,В, y, are angles in |, Il, Ш and IV quadrant respectively and no one of them is an integral 


multiple of 2 They form an increasing arithmetic progression. 


55. Which of the following is correct? 
(A) cos(a+8)>0 (B) sin(a - 8) - 0 
(C) cos(a. 8) «0 (D) cos(a+5)>0 or cos(a +5) «0 


56. Ёо+В+у+ё= Ө апа а = 70°, then 


(А) 400° « 0 < 5809 (В) 470° <0 <650° 
(С) 680° « 0 <860° (D) 540° < 0 < 900° 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer 
ranging from O to 9, both inclusive. 


2cos^x sin(2x) -sinx " 
57.  Letf(x)-|sin(2x) 2sin?x совх|. Find 1 | | f(x) + f(x) |9. 
sin x —COS X 0 2. 


| апа (a+) -50a =|? | find a+b+c+d. 


59. If (n) - Y Y-(^c)(i6.) find f (6) - 660 
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60. 


61. 


62. 


63. 


64. 


65. 


2 2 


Tangent are drawn from any point on the hyperbola % = 7 =1 to the circle x? + y? =9. 


2 
If the locus of the mid — point of the chord of contact is a(x? y y!) = bx? —cy?, then the 


value of a? +02 +c? — 7870 is equal to 


k k 
Let 0x p, <1 and Y'cos р, -2 for any k 21 and A = Y'(B,) , then 


r=1 r=1 
Е 3, 
is equal to A, where — = 
83 
For the circle x? +y? =r?, the value of r for which the area enclosed by the tangents 
drawn from the point (6, 8) to the circle and the chord of contact is maximum is 


dx = tan” (е?) sz. qe6dhen K 1201s 


248 (e^ -1) 


| 2е°* 49 — 4еЗ* + 4е°* + 2е* 
(e” + 4) (е? 2 1) 
equal to 


If Q is the foot of the perpendicular from the point P (4, —5, 3) on the line 


Х-5 уу? 26 then 25(PQ)* -450-2 
з - 5 
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е-е” 12 85555241: 
66. Let f(x)= 5 and if f(g(x)) =x then ael 2550 | is equal to 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical 
answer Type with answer ххххх.хх. 


67. — Let P, (x) be a function satisfying УР, (x) =(1-2hx h^) |х ez. Find 
n=0 
10P, (10) 
1 dx nA ; 
68. if ( —— 9X...  TÀ ____ then 13458.36A is equal to 
Р RCE V6 (УЗ +1) j 


69. One diagonal of a square is the portion of the line 25 - -1 intercepted between the 


axes. р;,р, are the lengths of the perpendiculars from the vertices of the other diagonal 
on the axis of y then 256.39 (p, +р,) is 
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JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - Il 


PAPER-2 

Q. No. | PHYSICS | О. No. | CHEMISTRY | О. No. | MATHEMATICS 

1. D 24. С 47. B 

2. D 25. B 48. A 

3. A 26. B 49. A 

4. BD 27. ABC 50. CD 

5. ACD 28. AB 51. AB 

6. ABCD 29. ABC 52. ABD 

T. ACD 30. AB 53. ABC 

8. ACD 31. BD 54. ABCD 

9. A 32. C 55. A 

10. D 33. D 56. C 

11. 1 34. 7 57. 1 

12. 1 35. 4 58. 2 

13. 1 36. 3 59. 5 

14 6 37. 3 60. 3 

15. 4 38. 4 61. 3 

16. 7 39. 3 62. 5 

17. 6 40. 4 63. 4 

18. 2 41. 6 64. 7 

19. 6 42. 7 65. 3 

20. 4 43. 3 66. 1 

21. 00003.73 44. 00015.20 67. 24850.00 

22. 00629.81 45. 00012.60 68. 26916.72 

23. 00629.20 46. 00116.24 69. 24869.83 
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Physics PART - | 


ТЕ 
Sol. 


2. 
Sol. 


Sol. 


SECTION- A 
D 
Impulse on ball 
1= (1+ 0.5),/2gh m (vertically) 
Frictional impulse on block (horizontally) 
= ul = 0.2 x 1.5 т./29һ 
Decrease in velocity 


av = оз Jagn 
m 


D 
Path difference of the two rays (one coming ; 
directly to antenna and other after reflection from Bo” 


water surface 
Ax = AB+ AC + 5 


= Agee сварат 
cos0 с050 2 - 
= — (11 cos20) 5. 
с050 2 


or Ax = 2hcos0 + = 


For constructive interference Ax = п», 


1 
X [n Ӯ 2) X 3X 

= 2һсо50+—=пА or һ------ , Mom etc 
2 2cos0 4cos0 4со50 

A 

From firstlaw of thermodynamics 

AQ = AU + AW 


AQ =nCy (T; - T) 
138 сыл 
nV AT х-1 

(С-Су)(х-1)--В 


graph is a rectangular, hyperbola 
co-ordinate of Р: (О, Cp) 


i.e. |озя and that of ДЕ: 
2 3 


x—1 
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4. BD 
ih "COE 4t 
Sol. For n" mode of vibration А = ——— . 
(2n - 1) 
5. ACD 
Sol. Now, potential difference across Сі is 20 V and across C2 20V, ЖУ (60У 
is zero. 


г. charge stored in Сі is 40 uC and in Cz is zero. 


6. ABCD 
So. х-о-рғх-902--а-р 
. 2MVo . 
Also, РО = 2Rcos(90- а) =2Rsina = 0 sina 
| v |= constant 
V= Vo 


For 2n rotation it takes e ume 
201| т- 
For (2л-2а) it takes mel 


7. ACD 

Sol. Тһе gravitational force due to these masses on a mass at O is equal and opposite. 
So, the resultant force is zero hence, the resultant field is zero 
Also, any point on y-z plane which is equidistant from two cavities will have zero field 
intensity hence constant potential. 


8. ACD 
So. [E.di- A98 
dt 


E2n Vx? +42 = nR?k 


лВ2к 
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Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


A 
_(D+y)a 
d 
dB Ady X, — 
dt ddt d 
At mean position Initial position 
у Дар ШУ. LE M UL a 3 iti 
- 7 ean position 
dB 9 Ї k 
t dVk 
D 
Bip uc ше 
d 
po. 
и-1 
SECTION- C 
i 
Vos ЯН (7соѕ a — 4) 
i 
dọ = (2лхах)кхі? 
2 42 3 
-—kt^nx 
js MR 
аф _ 4krtx? 
dt 3 
3 
E2m = 200, p.f; 
3 3 


At t= 15sec, t = 1 N-m 


1 
а = oA 

Н-(1)«”А<6 241) 
f2 = Зо?А < 12 

«?А < 4 (0) 


> @A=4 
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a- 4 -46 _ 
Kk) 24 
m 
14. 6 
2 
Sol. Energy in 2n" state will be LET eV 
n 


Max energy of photon = 13.622 í ғ) -204 ....(1) 
n 


Energy of photon when it makes transition to x in state will be 


13.622 PES - 40.8 
n2 4n2 


Dividing equation (1) and (2) 


2 
4n* —1 ЫБ 
3 
> n2=4n=2 
Putting of n 22 in equation (2) 
13.62" 3 |-40.8 
4x4 
22- 40.8х16 
3х13.6 
1-4 
15. 4 
Sol. Since rate of heat flow remains same in both the cases, so 
2 dx È dx 
| - г > nk-4k 
а К27Х nk (2nx)— 
4 2 
> П = 4. 
16. 7 
Sol. For process AB Ta =300 K, Tg =600 K 


W =nRAT -пВ(Т, - T.) 2300 nR = 6008. 
Q=n CpAT=2x2R (300) =1500R. 


For process BC W -nRTIn"- - nRTInP-. - nRTIn2 =1200RIn2 
Vc P: 
Q2 W =1200RIn2 
For process CA W = [P dV - | Se dT. 
воот K 


= -2nR(300) = -1 200R. 
Q=nCy AT+W 


=2x =R(-300) -1200В. 
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= -900R - 1200R = -2100R 
_ 600R+1200RIn2—1200R 
1500R + 1200RIn2 
21 


d 
12112 +15 


17. 6 


Sol. Ав source (horn of bus) is approaching stationary wall (say, listener), therefore, apparent 
frequency striking the wall is 


pie UV 


241) 
0-1, 


Sound of this frequency will be reflected by the wall (now, source). The passenger is the 
listener moving towards source. Therefore, frequency heard by the listener 
PM (0-0) 


9 
using (1) 
үне Оне OM и (0--0,)У 
9 v-o, v-o, 
2 (330 +5) x 200 _ 335 x 200 
330-5 325 
v''= 206Hz 
Beat frequency = (у"-у) 
= 206 - 200 = 6Hz 
18. 2 
Sol. Let elongation of spring be xo in equilibrium. Then, 
2T +mgsin0 = 2kx, ...(1) 
апа T=mg_...(ii) 
Let Block B is displaced by x down the inclination 
F.B.D. of B 
2k(Xo + 2x) 
2 
ав 
2T' 
mg sind 
-тав = 2k(x, 2x) - 2T' - mgsinO (Н) 
F.B.D. of A 
T" 


| 
| 
m 
mg —T’=maa 


Also, a, = 2a, 
T'2mg- 2mag 


|an 
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-тав = 2kx, + 4kx - 2mg + 4mag – mgsin 0 
-Mag = 4kx + Атав 


19. 6 
Sol. Let R be the radius of the circular layer of water. 
Then, хА?а x p = т ...(1) 


Pressure at A - p, - a ...(2) 


Thus pressure between the plates is less than the 
atmospheric pressure and so the plates are pressed 
together as though attracted towards each other. 


F, force of attraction = Ap x area > F= = nR? 


2T m 2Тт 2x04x10?x0.08 | 


> Е- х => = 2 E =6.4N 
d ар d.p 0.015x10- 1000 


20. 4 
Sol. №; + № = mg 
№/ = mg(//2 — x) 


Ni= T2 (r12-x) 
Ne= TÀ(r12.«x) 
2 
Fres = UN2 — uN; = (==) 
( 2ug 
SECTION - D 
21. 00003.73 
A A 
Sol: Vise eds 
E 3 e 
nene 28 ( внмраа:т = 27 
4 12) 3 © 


--- (Constant acceleration part) 
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Time period = T: + Т; 


_ 4т Q2N8 
300 о 
22. 00629.81 
Sol. Мосе = 101, Vobserver = —10 i (-400, 0) 
о n 
= — 600 Hz x 330 +10.cs 37 37 
330 – 10.cos 37? 
= 629.81 Hz 
(0, —300) 


23. 00629.20 
Sol Х = 50 0, Хс= 1000 
21 = 100 – 501 ; 22 = 100 + 100i (1= 4/1) 


Тэ e 190 б 
Z,+Z, 17 
100 13 
2----4170 ; cos Ө = —— 
цагг, 770 
y2 
A = 629.20 
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Chemistry PART - II 
SECTION- A 
24. С 
Sol. Тһе orbitals are 4s(one), 4p(three) and 4d(three). Total no. of electrons = 2 x 7 = 14. 
25. B 
Sol. Itis a first order reaction. 
26. B 
Sol. Both NO and O» are formed at the same time. 
27. АВС 
Sol. The balanced equation is 
2МпО, +5C,0% +16H* ——>2Mn** -10CO, +8H,O 
28. AB 
Sol | Weak acids form buffer solutions with strong bases. 
29. АВС 
Sol. O and О contain two unpaired electrons each. NO contains one unpaired electron. № 
contains no unpaired electrons. 
30. AB 
Sol. | Bases can form silicates with SiO2(an acidic compound). 
91: BD 
Sol. (ВМ), and HsBOs form polymers. 
32. С 
33. D 
(Sol. for 32 & 33) 
It has maximum number of a-hydrogen atoms which display hyperconjugation. 
SECTION- C 
34. 7 
Sol Х = (NHa)2CreO7, Y = СггОз, 2 = №, the liquid is НО. 
35. 4 
Sol. АЛТ = Kp x ix m 
or, 4.16 = 0.52 x i x2 
ori=4 
36. 3 
Sol. AH=nC,AT=1x SR x (1300 - 300) = 5 x 2 x 1000 = 3000 cal = 3 Kcal. 
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Sol. 


38 


Sol. 


39. 


Sol. 


40 


Sol. 


41. 


Sol. 


42 


Sol. 


43 


Sol. 


44. 


Sol. 


3 
en mes 
0.0591, 107 


or, 0.6418 - [0-(-0.76)] - log 2 
n [H] 

on solving, [Н+]? = 10% 

“НТ = 103, pH = з 


4 
n-factor of NH4NO3 is 4. 


3 
fso, Мон, _ 16. 11-1 
Ген, VMgo, 164 V4 2 


7 х1у=1:2,х +y=3 


4 
FCC contains four octahedral voids and eight tetrahedral voids. 


6 
С (SO, ), —59* Cr (OH), — 9: Na;CrO, 


7 
No. of ionization isomers = 3 
No. of linkage isomers = 4 


3 

The products those give Tollen’s test are HCHO, HCOOH and CH3CHO. 
SECTION - D 

00015.20 

X(g) == Y (9) * Z(9) 


Initial conc. 20. бш 

100 
Atequ" 2.5—1.25 1.25 1.25 
- 1.25 


Хо) = Ү(9) +2(9) 
Аї еди" 1.25 1.25 1.25 
After addition (1.25 + x - у) (1.25 + у) (1.25 + y) 
125 4y 21.3 
or, y - 0.05 
1.3x1.3 

“Ke == 

1.25 +x - 0.05 
On solving, x 2 0.152 


= 1,25 
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Qi5s D -. m 
V 1001 
ог, п = 15.20 
45. 00012.60 


| 
Sol.  pH- 2 9қ, ыг +logC | 
1 E 
or,12.8 511498, +10910 | 
On solving, р“ =12.60 
46. 00116.24 
Sol. АТ = Кх т 
or, O - + = 1.86 sag 1900. 
W 


or, 0 — (-4.8) = 1.86 2000 
W 


On solving, W = 775g 
г. Mass of ice formed = 891.24 — 775 2 116.24 g 
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Mathematics PART - III 
SECTION – A 
47. B 
Sol. Writing r as linear combination of a, b and axb, ме have г = xa + yb + z (a x b)for solats 
X, yz 


0-r.a- ха +ya.b 
1=r.b=xa.b+ y of 


| lal’ a.b 
Solving we get y = ——;——— —7 = |а| and x = —_.—.__ = 
а b - (a.b) (a.b) — al" b 
Also 1=[r a b]-z|axbf 
jan ІЛЕ 
ахь 
Thus r- ((a-b)a - f b)+ к: 
ахь 
=ax(axb)+ a 
la xb] 
48. A 
3 
Sol. Integrating the given differential equation, we have Sy = 280945 +e* +% 4, but 
dx 3 gr o4 


-1 1 


= | 4 
Sina vere Ше 
12 3 


Again integrating, we get y = 


-sin3x e Xt. 1 


but у(0)-0 so 0=0+1+C, >C, =-1. Thus у= 
2 2 


49. A 
So. x #(2n+ Une пт, nel. The given inequality can be written as 


log, (x? - 8x + 23) 3 


» 
log; |sin x| log; |sin x| 


As log, |sinx| <0, we get log, (x? -8x + 23) <3 


=> x^—8x423«2? —8 
— x? -8x 415«0 
— (x-5)(x-3)«023«x«5 


— PÁ— eee eel 
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Sol. 


52. 
Sol. 
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T 


For x є(3, 5),х dr = Hence 


x e(3, ZEE ITE s) 


CD 
Equating coefficients of x2°, we get 220 — а20 – 1 
1/20 
=>  a-s(2?-1 
1 асот Б 
Next, putting x =— weget| -b +|—+—р+ =0 
p 9 2 9 3 | Ё 2P a| 

=> b=- 

2 


20 20 

The given equation can now be written as 27° Е = : sa” Е = : 
10 

- (x? +рх + а) 


2 
1 2 
0Г|Х-2| =х^+рх+а 

| 2 
=> p=-1,q=} 
724 


АВ 
Note that S 20 and 5-0 for 2; =Z; = Z3 


Thus, о-0 
Since |а -bff = [a ЫР - ab- ab, we get 
2 2 2 
%-2| +|z3 - zl [zi -zəl 
- 6-(223 +272273 +2321 +Z3Z,+2,zZ2 212 
-6-24(2%-2;)-22(2; +z4)- Z3 (Z; +75) (1) 
Also Oxj[, 220101 
- БАГ -р + БЭ Zi(zo + z4)-* ze (za + 2{)+73(2{ +73) 
=> Z4 (Z2 + Z3) + Zo (Z3 + Z4) + zg(z4*z2)2 -3 (2) 
Thus, from (1) and (2), we get 


IZ. ага + za mE + [zi EE «9 
2 


The value 9 is attained when z, -1 25-0 2;-о 
where о #1 is а cube root of unity. 


ABD 
The total number of ways of choosing the ticket is 1000. Let the four digits number on 
the ticket is 1000. 
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Let the four digits number on the ticket be x,x5X3X, . 
Note that 0 <x; +x» x18 and 0<x,+x,<18. 
Also, the number of non — negative integral solutions of x + y = т (with 0 <х, y x9)is 


т-11 0 <т<9 andis 19 ті 10 <т< 18. 
Thus, the number of favourable ways 


=1хіхі+2х2+....... +10х10+9х9+8х8 +............. +1х1 
20819918) + 100-670 
" : 670 
г. Probability of required event = 10007 0.067 
Note that 0.067 >0.065 and 0.067 <0.068. 
53. ABC 
Sol. Ви + UN DEN + zm 
n+1 n+2 2n 
1 1 


n times 


(D) is not correct as о (1) - 1 


54. ABCD 


Sol. Putting x =0, 5, we obtain (| < 1, E <1 


a+b+c|<1, 


> -1<c<1,-1<a+b+c<1 
-4<а-2р-4с<4 
= -4<4a+4b+4c<4 
and -4<-a-2b-4c<4 
Adding we get -8 < За + 20 < 8 
Also -8<a+2b<8 
-16 < 2a <16 = |а| < 8 
Since 1<-с<1,-8<-а<8, 
We get -16 < 2b <16 = |b|x8 


Thus, lal + |b] + |c| 17 
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55. A 
56. С 
Sol. (Q. 55 - 56) 


0<a<90°, 90? <B<180°, 180? «y « 270?, 270? «8 « 360? 


= 270? < a + ô < 450? >a +6 lies in the | or IV quadrant and cosine in both is positive. 
If d is the common ratio of the A.P. 

Then B=a+d, y=a+2d,6=a+3d. 

=> B+y=a+6, 2(0-В) = -20= В-ёапа а+у= 2р. 

Note B—y --d, a — ô = -3d 

270? < ô < 360? 

=> 270? < a + 3d < 360? 


— 200° < 3d < 290° Е a= 70° | 
> 400° < 6d < 580° 
=> 680° < 4a + 6d < 860° 
> 680° < 0 < 860? 
SECTION- C 
57. 1 
Sol. Applying C, — С, - 2sinxC} and С, э C, +2 совхсС,, we obtain 
2 0 -sinx 
f(x)=| 0 2 cosx 


sinx -СО5Х 0 


= 2sin? x +2cos* x =2 > f'(x)=0 
т/2 л/2 a 

5; f(x)+f'(x)/dx = | 24х-21-1-л 
о) | 2de=2{ т 


58. 2 
Sol. As А2-О,А“-ОУук>2 


Thus, (А +I) =1+ 50А 


= (А +I)” -50A =! 
л a=1,b=0,c=0,d=1 


59: 5 


So. (п) = Y("c;)(/c;) + $ (o) (С) + t È ("Ci (Cn) 6.76.) 
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= (2+1)? - tha (aem -1} =a" -2° 


60. 3 
Sol. Equation of the chord of contact of a point P(3sec 0, 2tan0) on the hyperbola with 


respect to the circle is (3ѕесӨ)х + (2їапӨ)у=9 (1) 
Let M (h, k) be the mid point of (1), then equation of (1) in terms of the mid — point is 


hx +ky =h? +k? (2) 
Since (1) and (2) represent the same line. 
3h 9k 
sec Ө = ————, tan0 = ————— 
h? +k? 2(h? +k?) 


=> locus of (h, k) is 
9x? 81у2 - 
(x? ЕЧ у?) 4(x? + у?) 
ог 4(x? + y!y - bx? - су? 
= a= 4, b = 36, c = 81 
a? +b? +c? =16 +1296 + 6561 = 7873 


61. 3 


k 
Sol. Since maximum value of сов”! x in [0, 1] = 22,008" В, = z is possible if and only if 
r=1 


each cos "В, -P9B =0. 


Thus, lim = 
x0 X+X 
2 
X 4 X 2 
| ша ээр | 
ЫГ (1-х) 


62. 5 
Sol. Let О be the centre of the circle x? + y? =r? and P (6, 8) be the point outside the circle. 
Let Ө be the angle between the tangent AP and OP. Clearly /ОАМ-0 so that 


ВМ-гсо50 and OM -rsino(0 «0 «2. 


Also OP = V36 + 64 210 and r2 10sin0. 
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If A is the area of the triangle PAB, then 
A =2 (area of APBM) 


- 4 м x вм) = (OP - OM)BM 


= (10 –гѕіпӨ)гсоѕӨ 

=(10-10sin* 0)(10 ѕіпӨсоѕө) 
(-1-10віпө) 

=100cos* ӨѕіпӨ 

= 50 віп20со52 0 


= [sin 40 + 2sin 20] 


So, = = 50(cos 40 + cos 26) 


-100с0530с050 
; dA 
For maximum value of 0, do =0 


25 соѕ40 + cos20- 0 
c» 2с0530с050-0 


= зө = | 0<ө< 


4 2 
= 0-2 
6 
2 
ФА __100(251п40+ 51120) 
do 
ОФА __400( 348} c0 
de? 2 
Ө=л/6 
4 


(i) Putting ех =t in the given integral and taking ех common in the integrand, we can 
2t* +t - 4t? e 4t 2 


(2 +4)(t? 25] 


2{* Ate 13 +41 
= аї 
| eaea Ч TRES 
5 ae 2 
4 (t 1) РТ (t +4) 3 


(ғ + 4) 2 1) (2 4 4)(t? 5 1) 


write the given integral as 


dt 
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Е NM 


64. 7 
Sol. Тһе given lines passes through A (5, —2, 6) Р (4, —5, 3) 


(ра) =(АР) - (AQ): 
(АР)? =(4-5)° -(-5-2) -(3-6) -19 
AQ is the projection of AP on the given line 


3 (-4) | -5 | 6 
„АО =(5-4 +(-2+5 -(6-3 = 
| Агт ( о (524) (50) 450 
Spa) еы So 
50 25 
= 25(РО)? – 450 =7 A (5. -2, 6) а 
65. 3 


Sol. Taking logarithm of both sides, we get logy = X le í + 1) 
X 


2 
Since y(2)=(1+3] = 8° 


y;(2)= B EE 23 


Multiplying (i) by у and then differentiating, we get 


66. 1 
X -Х 


Sol. Lety=Ê > = e?* _1 = 2ye* 
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Therefore, t? —2yt-1=0, t=e* 


БҮРЕСЕЗЫ +4 [AY ӨШ Ван 


2 
= x=log(y + y? +1) (since e* >0) 
3 "(x)=9(x) = ох + vx? +1) 
e1002 _ 4 | ө102 4 1002 | 4 
9 26501 503 26501 ү 26501 


=loge® = 501 


SECTION – D 


67. 24850.00 
So. (t-2m«n^] =(1—h(2x-h)) 7 


-— 


“үз 
БИ GIG 2 2 13.5,5 3 
=1+(2х-һ)+^———^һ (2x —h) и (2x-hy + 


=1+xh+ (se -1)Р +5 (5x° -3x)h? Я 


Р, (х) = Coefficient of h? in (1-2hx +h)" 
1 


= 3 
-5l5x -3x). 
P. (10) = (5000 — 30) = 2485 
68. 26916.72 
| 1 a 11-12 
Sol. Since х(1-х)- X , 50 put x =—+| — sino. 
4 2 2 (2 
Therefore, po _ 
001+ x)(2 * x)Jx(1- x) 
БЕДЕ 
_ л/2 2 
"e Ё + sino)’ +3 (1+ віпо)+ 2| сод 
4 2 2 
-4|, 3 oe where, ТРЕЕ 
0 cos“ $- 8со$ф + 15 2 


-2| 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


ЕН ОО 
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where a>1 
a 


dt 
(1-4). 
2dt 


эй Le Ж. 


ЕШТЕ БЕТІ 2.(а-1) 


Put tan В -tdó-2 
2 


-a 
(1-47) ven) 
-2 [а+1( ама 
=—— ,/——_| tan 
1+а\а-1 48-1 0 
"EL Tt -T 
Ja -1 2 ҹа? -1 
T T 
Thus | =2} -—— + — 
ER 
E йл pe 
72-46) 746 
69. 24869.83 
Sol. Let AB be the line whose equation is 775871 where A is (97, 0) and B is (0, 79). 
97 79 ; 
Equation of the other diagonal passing through 2 2). the mid point of AB and 
79 97 97 
erpendicular to AB is y - — = | x - — 1 
perpendicu sy-2-T z) (1) 
Let the coordinates of the vertex C of the other diagonal be (x,,y,) then (x,,y,) lies on 
2 AB? 
(1) and BC Tm 


> 2 x? +(у, -797 | = (97)? + (79)° 


2 
2 2 2 235 +(79\° 
m ШЕ y : 5% +79 ЖЕ Y +(79) | 


79? “79| 2x79 2(79) 


2 2 


=> 4x,? - 4x97x, +(97)° +(79) 
=> (2x, -97)° =(79)° 
_97+79. 97479 


-2х(79) 


> 2x; =97 +79 > ху = 2 У; = 2 
-. The coordinates of the vertices of the other diagonal are (88, 88) and (9, 9) 
=P; +P. =97 
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JEE (Main)-2018 
CONCEPT RECAPITULATION TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate ГҮЛ 
11111Ї1ЇЇЇ ЇЇ ЇЇ 


| вгототно. 00012000950 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 107725 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 


Gas constant R-8314JK тог! 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог”! 

Avogadro's Number Na = 6.023 х 107° 

Planck’s constant h - 6.625 x 10718 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1amu 1.66 x 1077 kg 

1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1 A spherical object of mass 1 kg and radius 1 m is falling vertically downward inside a 
viscous liquid in a gravity free space. At a certain instant the velocity of the sphere is 


2 m/s. If the coefficient of viscosity of the liquid is ёо N-S/m?, then velocity of ball will 
т 


become 0.5 m/s after a time 


(А) In4s (B)2In4s 
(C) 3In4 s (D) 21125 
2 Two radioactive elements R and S disintegrate as 


R—>P+a; Ag =4.5x10° years "! 


S—>Q+B; às 23x10? years " 


Starting with number of atoms of R and S in the ratio of 2 : 1, this ratio after the lapse of 
three half lives of R will be 


(A) 3:2 (В) 1:3 
(C)1:1 (D) 2:1 
3 Moment of inertia of a uniform symmetric plate as shown 


in figure about x-axis is |. Moment of inertia of this plate 
about an axis passing through centre of plate O and 
perpendicular to the plane of plate is 

(A) 21 (B) | 

(С) 1/2 (D) 1/4 
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4. A body (solid sphere) of mass m makes an elastic collision with another identical body at 
rest. Just after collision the angle between the velocity vector of one body with the initial 
line of motion is 15? then the angle between velocity vector of the other body with the 
initial line of motion is 


(A) 75° (B) 60? 
(C) 45? (D) 30? 
5. A simple pendulum charged negatively to q coulomb oscillates with a time — ^ 


period T in a downward electric field. If the electric field is with-drawn, the 
new time period is: 


(A)=T (В)>Т |} 
mg 
(C) «T (D) T— 
qE m 
6. A small ball of mass m hits the cylinder which is hinged at top STL eS ee 


and free to rotate in vertical plane as shown in figure. Mass 
of cylinder is M. Liner momentum of system (ball + cylinder) 
(A) Remains conserved if y = R 


(B) Remains conserved if y = SR 


(C) Remains conserved if y = ZR 


(D) Cannot be conserved for any value of y. 


7. A charge particle q of mass m is placed at a Vo Vo -24 
distance d from another charge particle - 2q of q^? «— — ——e 
mass 2m in a uniform magnetic field B as shown. QB 


If particles are projected towards each other with 
equal speed vo, so that the two particles touches 
each other without collision during its motion. 
(Assume only force due to magnetic field acts on 
the particle) 


qBd qBd 
A); = B) —— 
(a) = (в) = 
2aBd ЗаВа 
вре буге 
m am 
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A thin, uniform rod of mass M and length L is at rest on a smooth тш. 


horizontal surface. A particle of same mass М collides with the rod 
at one end perpendicular to its length with velocity V; and sticks to “іс 
it. C is the middle point of the rod апа D is a point at a distance of 


L/4 from end A. The time taken by the rod turn through 90° after 5 1 Dua 
collisions i V А 
L mL 
A) — B) —— 
(A) у Biy 
Злі SrL 
(C) —— (D) 
5V, 12V, 


In the shown diagram two point masses m are joined by a 
massless rod of length 5.5 m. The lower end of the mass 
system is dragged with constant velocity vo rightwards. The 
magnitude of velocity of centre of mass when 9 = 37°, will be 


(A) ЕС (В) 2у 
(с) vo v2 (D) За 


A battery of emf ёо-12М is connected across a 4m long 


uniform wire having resistance 4Q/m. The cells of small emfs 
є-2М and в, -4V having internal resistance 20 and 60 


respectively are connected as shown in the figure. If 
galvanometer shows no deflection at the point N, the distance 
of point N from the point A is equal to : 

A | В l es 
(A) am (B) cu 

(C) 25 cm (D) 50 cm 
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11. 


12. 


13. 


14. 


15. 


A uniform rod of length L and mass M is pivoted freely at one end and released as 
shown. The angular acceleration of the rod and the tangential linear acceleration of the 
free end when the rod is horizontal are 

(А) 3g/2L, 39/2 (B) 3g/2L, g 

(C) g/2L, g/2 (D) 6g/L, 6g 


A wheel of mass 2 kg and radius 10 cm is rotating about its axis at an angular velocity of 
2x rad/s. The force that must be applied tangentially to the wheel to stop it in 5 
revolutions is 

(A) 31x10 ? kg-m*/s (B) 4x х 10? kg-m*/s 

(C) nx 10°? kg-m*?/s (D) 2лх 10° kg-m?/s 


When a hydrogen atom emits a photon in going from n = 5 to n = 1 state, its recoil speed 
is almost (mass of H-atom = 1.67 х 107” kg) 

(A) 1074 m/s (B) 2 x 10? m/s 

(C) 4 m/s (D) 8 x 10? m/s 


A plane wave front of light is incident on a plane mirror. Intensity is 
maximum at P when 


3, 3A 
A) соѕ0 = — B) cos0 - — 
(A) 2d (8) 4d 
(C) sec 0 -—cos0 = 3% (D) sec qosde = 

4d 2d 

An X-ray tube has three main controls. 1 
(i) the target material (its atomic number 2) 
(ii) the filament current (1) and 
(іі) the accelerating voltage (V) 
Figure shows a typical intensity distribution against wavelength. N 
Which of the following is incorrect? Amin 


(A) The limit Amin is proportional to М 

(B) The sharp peak shifts to the right as Z is increased 

(C) The penetrating power of X ray increases if V is increased 

(D) The intensity everywhere increases if filament current l; is increased 
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The image of an object, formed by a plano-convex lens at a distance of 8 m behind the 
lens, is real and is one-third the size of the object. The wavelength of light inside the lens 


is 2 times the wavelength in free space. The radius of the curved surface of the lens is 


(A) 1 т (В) 2 т 
(C) 3m (D) 6m 
A long straight wire, carrying a current | is bent at its mid 2208 
point to form an angle of 60°. AT a point Р, distance R from "erp 602 
the point of bending the magnetic field is 
42 - 1)uji 42 +1) oi 

Pea aa a were 

4nR 4лВ 

Hol D ші 
© CER (0) ер 
A steel wire of length 60 cm and area of cross section A С В 


10-®т? is joined with an aluminium wire of length 45 cm 


and area of cross section 3x10 m°. The composite 
string is stretched by a tension of 80 N. Density of steel 
is 7800 kg m? and that of aluminium is 2600 kg m°. The 
minimum frequency of turning fork, which can produce 
standing wave in it with node at joint is 

(A) 357.3 Hz (B) 375.3 Hz 
(C) 337.5 Hz (D) 325.3 Hz 
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19. 


20. 


21. 


A cubical frame is made by connecting 12 identical 
uniform conducting rods as shown in the figure. In the 
steady state the temperature of junction A is 100? C 


while that of the G is 0°C . Then, 
(A) B will be Hotter than H 


(B) Temperature of F is 40°C 
(C) Temperature of D is 66.67°C 
(D) Temperature of E is 50°C 


A body of mass 1kg is suspended from a massless spring having force constant 600 
N/m. Another body of mass 0.5 kg moving vertically upwards hits the suspended body 
with a velocity 3 m/sec and gets embedded in it. The frequency of oscillation and the 
amplitude of motion are 


(A) Jii, їост (B) uz, scm 
Tt Tt 

(C) 3 Hz 5Cm (D) 2Hz,10Cm 
Tt Tt 


The figure shows a hollow conducting sphere radius (rz) with 
cavity radius (ri) kept at temperatures T, and Т; respectively. 


The radial rate of flow of heat in a substance between the two 5. 
concentric spheres іп proportional to os 
ae 
(A) 12 (B) (5-1) 
[5 — f, 
Г = г 
с) (221) (0) log, % 
г; f 
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Two spherical bodies of masses M and 5M and radii R and 2R respectively are released 
in free space with initial separation between their centres equal to 12R. If they attract 
each other due to gravitational force only, then the distance covered by smaller body just 
before collision is 

(A) 1.5 R (B) 2.5 R 

(C) 4.5 R (D) 7.5 R 


A frictionless tunnel is dug along a chord of the earth at a perpendicular distance F from 


the centre of earth (where R is radius of earth). An object is released from one end of the 
tunnel. The correct graph, showing the variation of acceleration of particle with its 
distance r from centre of earth is 
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24. 


29. 


26. 


27. 


Two longitudinal waves propagating in the X апа Y directions superimpose. The wave 
equations are as below y, = Acos(ot - kx) апа y, = Acos(ot – ky). Trajectory of the 


motion of a particle lying on the line y =x + паа will be 
(A) straight line (B) circle 
(C) ellipse (D) none of these 


The total flux of electric lines of forces of a charge q placed at the ( 
mid point of the edge of a side of rectangular box, as shown іп 


figure through the box is q 
4 4 
(А) (В) 
2 є, 4 є, 
4 4 
(0-- (D) 
86e, 16 e, 
As situation shown in figure the maximum value of rate of energy лэг 
stored in the capacitor after the switch is closed 
es & 
A) 2— B) — 221 L 
(А) 28 (B) ZR ET 77 
2 
(С) ын (D) none of these we 


If vectors P, Q and В have magnitude 5, 12 and 13 units and P+Q=R, the angle 
between Q and R is 


5 5 
A) cos! — B) cos! — 
m 12 (8) 13 
12 7 
С) cos! — D) cos! — 
(0) 13 (D) 13 
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A particle is projected from ground At a height of 0.4 m from the ground, the velocity of a 


projectile in vector form is v = (61+2}) m/s (the x-axis is horizontal and y-axis is 
vertically upwards). The angle of projection is (g = 10 m/s?): 

(A) 45° (B) 60° 

(C) 30° (D) tan'(3/4) 


Force acting on a particle moving in a straight line varies with the velocity of the particle 


as F = ss . Here, K is a constant. The work done by the this force in time t is: 
у 


(А) ч (В) 2Кї 
V 
(C) Kt (D) > 


The spring balance A reads 2 kg with a block m suspended from 

it. A balance B reads 5 kg when a beaker filled with liquid is put 

on the pan of the balance. The two balances are now so arranged 

that the hanging mass is inside the liquid as shown in figure. Іп 

this situation 

(A) The balance A will read more than 2 kg. 

(B) The balance B will read less than 5 kg. 

(C) The balance A will read less than 2 kg and B will read more 
than 5 kg. 

(D) The balances A and B will read 2 kg and 5 kg respectively 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


How many electron(s) is/are present in 1.8 mL of water (density = 1 g/mL)? 
(A) 0.1 x 6.023 x 102% (B) 10 x 6.023 x 10” 
(C) 6.023 x 102 (D) 1.8 x 10 x 6.023 х 1023 


If the radius of first orbit of hydrogen atom is ao, which of the following cannot be the 
radius of any other orbits of hydrogen? 


(A) 4 (В) бао 
(С) 9а (0) 16а, 
Which of the following species has the largest bond angle? 
(A) МН; (В) МО; 
(С) NO; (D) NO; 
What is the oxidation number of iodine in Кі? 
(A) -1 (B) +1 

1 1 
C) -- D) +— 
(С) 3 (D) 3 
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Си” «2e: —— Cu, E? = 40.34V 
Си” «e: ——> Cut, E? 240.15V 


The equilibrium constant for the reaction Cu + Cu?* — 252 Cu* at 25°C 


(A) 2.9 x 10% (В) 3.72 x 1077 

(C) 2.9 x 10? (D) 3.72 x 10? 

At high pressure the van der Waal's equation for one mole of a real gas reduces to 
(A) PV-RT-T (B) PV = RT + Pb 

(C) [Pv -nr (D) PV = RT 


100 mL of a sample of hard water requires 25.1 mL of 0.02 М HSO; for complete 
reaction. The hardness of water (density 1 g/mL) is: 

(A) 200 ppm (B) 250 ppm 

(C) 251 ppm (D) 258 ppm 


Two grams of dihydrogen diffuse from a container in 10 minutes. How many gram of 
dioxygen would diffuse through the same container in the same time under similar 
conditions? 


(A) 4 (B) 8 

(C) 6 (D) 0.5 
The electronegativity of phosphorus is maximum in 

(A) РСІБ (В) РСЇЕ, 
(C) PCloF3 (D) РСЬЕ» 


А one litre vessel contains 3 moles each of gases А, В, С and D at equilibrium. If one 


mole each of A and В are removed, Kc for A(g) +B(g)===C(g) + D(g) will be 
(A) 2.5 (B) 4 
(C) 1 (0) 1⁄4 
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41. CH,CH,CH,CI + CH,CHCH, Pr oducts 


Dry a 


Cl 
Which of the following is not a product of above reaction? 


A СТА” (B) 


a 
(C) у^ (0) Ё: 1-2 


42. The half-life of a chemical reaction does not change by either increasing or decreasing 
the initial concentration of reactant. What is the order of the reaction? 
(A) Zero (B) First 
(C) Second (D) Fractional 


43. Қ. of AgCI in water at 25°C is 1.8 x 1079, If 10° mole of Ад” ions are added to this 
solution, Ksp will be: 
(A) 1.8 x 1077 (B) 1.8 x 10? 
(С) 1.8 x 1079 (D) none of these 


44. Which of the following reaction liberates maximum amount of heat energy? 


A 
(A) I-O 


Ооз 
620 
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A diene on reductive ozonolysis produces two moles of ethanal and one mole of propan 
-1, 3-dial. How many geometrical isomer(s) is/are possible for the diene? 


How much work in kJ mol” unit is done by reversible and isothermal expansion of 1.2 
mole of an ideal gas to 10 times of its original volume at 27°C? 


(A) 4.191 (B) 6.892 
(C) -6.892 (D) -4.191 
In which of the following alcohols C — O bond breaks (heterolytically) with greatest ease: 
СН» 
СН: СН:СН:ОН В | 
a ieee 8) ону-он-он 
ib | 
(C) CH; - C - OH (D) CH; -C - CH; – OH 
| | 
СНз СНз 
Which of the following has the most acidic hydrogen? 
(A) 3-hexanone (B) 2, 4-hexanedione 
(C) 2, 5-hexanedione (D) 2, 3-hexanedione. 


Dehydration of 1-butanol gives 2-butene as a major product, by which of the following 
intermediate the compound 2-butene obtained. 


ч Loi e peu 
(А) о e ^7 | 
СН, 
СН, 
CH3 
С к р) H,C 
(0 нс “ён ІШ: te { 
CH» 
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50. 


51. 


52. 


53. 


54. 


In which of the following crystals, alternate tetrahedral voids are occupied? 
(A) NaCI (B) ZnS 
(С) СаҒ; (D) Ма:О 


Molar heat capacity of an ideal gas at constant volume is given by C, = 2 x 10° J (іп 
Joule). If 3.5 mole of this ideal gas are heated at constant volume from 300 K to 400 K 
the change in internal energy will be 

(A) 7 (B) 4 

(C) 8 (D) 6 


ВСІ, +H, + C _1700-1800°C Pr oduct (s) 
The product(s) of above reaction is/are 


(А) CCl, + B2H6 (B) B4C + HCI 
(C) B+ Clo + СН, (О) B2Hs + CHCI; 
Atomic radii of Ti, Zr and Hf vary 

(A) Ti > Zr > Hf (B) Ti < Zr < Hf 
(C) Ti « Hf « Zr (D) Ti « Zr = Hf 
С,Н,СНО + CH,COOCOCH, E >Pr oducts 


If one product of above reaction is C,H, -СН- CH - СООН, the other organic 
product(side product) is: 

(A) CH3CH20H (В) CgHs СООН 

(C) СН:СНО (D) С«Н-- CH = СН; 
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55. О 


Clemmensen reduction 


» Product 


The product of above reaction is: 
OH 


È н 
$ 


(D) 


56. Which forms aromatic compound on heating? 


(0) (QM у= 


СН:,СН,СОСНа СН-СН-СОСН, 
МН» 
хон CH» - CH = СН - COCH3 
СН МН» NH» 
57. Тһе shape of [Co(NH3)g?* is 
(A) Tetrahdedral (B) Trigonal bipyramidal 
(C) Octahedral (D) Square planar 
58. AgNO; solution will not give white precipitate with: 
(A) [Co(NHs)sCls] (B) [Co(NH3)4CL;]CI 
(C) [Co(NH3)sCIT]Clo (D) [Co(NH3)g]Cls 
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59. 


60. 


Which of the following two reagents form silicates when react with silica (SiO2)? 


(А) NaCl and NaS (В) NaOH and МаСОз 
(С) Na?SO, and NaNO; (D) NaBr and NaHSO, 
In which combinations, all the ligands are ambient in nature? 
(А) NO,,SCN and CN (B) EDTA, SCN 
(С) но, | О (D) All of these 
N 
OH 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


Let u = (logs х) -6100,Х-12 where x is a real number. Then the equation x" = 256 
has: 

(A) no solution for x (B) exactly one solution for x 

(C) exactly two distinct solutions for x (D) exactly three distinct solutions for x 


The value of x satisfying the equation, x = J2 -42--42-Хх is: 
(A) 2cos10? (B) 2cos 20? 
(C) 2cos 40? (D) 2cos 80? 


If o,B are two real numbers satisfying a? + 8? 25 and 3(a* +B°)=11(a° «p, then 


ор is: 

(A) 2 (B) 1 
(C) 7 (D) 9 
148) (345) |. 

4'4(6) 4(6)(8) eut 

(A) 1 (B) 2 
(С) 3 (0) 4 
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65. For x e(1,00), if P= xs E and Q=x- uU then the minimum value of = equals: 
X X 


(А) 2/3 (В) 443 
(С) V3 (D) 3/3 
66. Ifthe value of a |0,2л| such that the inequality ЫН + 3 + зіп(о x) 20 is true for all 


real numbers x, is equal to P* where p and q are relatively prime positive integers, then 
q 


the value of (p +q) is 


(A) 7 (В) 6 
(C) 5 (D) 4 
N MR MN? 
67. ти 20 
nim 2. 2- (MAN? + K?)(N? +R?) 
n? n? 
(A) -2 (B) 16 
п? n? 
(0) == D 


68. Number of straight lines passing through the point P (4, 3) whose x - intercept is a prime 
number and whose y — intercept is a positive integer, is equal to: 
(A) 0 (B) 1 
(C) 2 (D) more than 2 but finite 


69. Ша circle of radius З units is touching the lines J3y? – 4xy + 43x? =0 in the first 
quadrant then the length of chord of contact to this circle is: 


1З +1 J3 +1 
(А) 2 (В) Б 

48 +1 (УЗ +1) 
2 2 (D) 3 2 
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72. 


7З. 
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21 AITS-CRT-II-PCM-JEE(Main)/18 


Identify the correct statement 

(A) If system of n simultaneous linear equation has a unique solution, then coefficient 
matrix is singular 

(B) If system of n simultaneous linear equation has a unique solution, then coefficient 
matrix is non singular 


(C) If АС! exists, (adjA) | may or may not exist 
cosx -sinx O0 
(0) F(x)=| sinx cosx 0 |, then Е(х) Е(у)-Е(х-у) 
0 0 0 


A four digit number is called a doublet if any of its digit is the same as only one 
neighbour. For example, 1221 is a doublet but 1222 is not. Number of such doublets are: 
(A) 2259 (B) 2268 
(C) 2277 (D) 2349 


The constant term in the expansion of ж + y y+ М is: 
X y 


(A) 4900 (B) 4950 
(C) 5050 (D) 5151 


The coefficient of х!! in the expression (1+ х)? (3 + х)“ (7 + х)? equals: 


(A) 28 (B) 34 

(C) 38 (D) 42 

The function f :R >R defined as f(x) = 2 +1+x+ ARE +1- 3 is: 
(A) one — one and onto both (B) one — one but not onto 

(C) onto but not one — one (D) neither one — one nor onto 


Space for Rough work 
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х - 2X3 +3х3 - 2x +2 


75. Let f(x)=Inx and g(x)= . The domain of the composite function 
(9 a(x) 2x? - 2x +] 4 
fog(x) is: 
(A) (—®, оо) (В) (0,) 
(С) (0, ) (D) |1.) 


76. Let S, =cot™ E + 2) «cot С + : + сої! í Ох + = +..... + n terms, where x>0. If 
" " " 


lim S, =1, then x equals 


noo 
A) = B) 1 
(A) 4 (B) 
(C) tan1 (D) cot1 
77. | lim +п+1 ЕЕ «na [Ji el) where [.] denotes the greatest integer function is: 
noo 
1 

A) 0 В) — 
(A) (B) 2 

2 1 
C) = D) — 
( = ( x 


78. Let f:RR be a continuous onto function satisfying 1(х)-1(-х)-0,ухєН. If 
f(-3) =2 and f(5)-4 in [-5, 5], then the equation f(x) - 0 has: 


(A) exactly three real roots (B) exactly two real roots 
(C) at least five real roots (D) at least three real roots 
f (h)- f (C2h 
79. Let f be differentiable at x = 0 and f'(0) 21. Then tim К) 120) = 
(А) З (В) 2 
(С) 1 (D) 71 


Space for Rough work 
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X" sinx cosx Ч | )) 
Let (х)-|6 -1 0 |where p is aconstant. Then d at x =0 is: 
x 
pi pr pe 
(A) бр? (B) р+р? 
(С) р+р? (О) independent of р 
If juS accu uc yaw, then w is equal to: 
dx 
ди d?v 
A) | v — dx В) |u—zdx 
( "3 52 ( ) [| d 
du Y dv 
(0) | 19 dx (D) | (S) dx 
lim ay is equal to 
noo n! 
1 
(А) е (В) — 
е 
1 
(С) 1 (D) fInxdx 
0 
| х 
тте 5 Jax - 
т 2 
(А) 21-23. (6) ін? 
4 2 2 2 2 
(0) 51 (Dy). ineo s. 
4 2 b4 2 2 4 


Space for Rough work 
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84. Number of roots of the equation x2, e? — 1 ів: 
(A) 2 (B) 4 
(C) 6 (D) zero 


85. A curve passing through (2, 3) and satisfying the differential equation 


[уа =х°у(х),(х > 0) is: 


(A) x? +y? =13 (B) уг = ох 
x? 2 
(95% (D) xy=6 


86. The line y=mxbisects the area enclosed by the curve у-1-4х-х2 and the lines 


Х-0, х-3 and y =0. Then the value of m is: 


13 6 
(A) Е (В) 13 
(o2 (D)4 
2 
28 25 38 
87. Let N=/42 38 65, then the number of ways in which М can be roots as a product of 
56 47 83 
two divisors which are relatively prime is: 
(A) 4 (B) 8 
(C) 9 (D) 16 


Space for Rough work 
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The value of m for which straight line Зх -2y +z - 3 20-2 4x - Зу + Az +1 is parallel to 
the plane 2x - y + mz-2-0 is 


it passes through (2, 3, 5) 
it is parallel to the plane х-2у-2-6-0 


(A) -2 (B) 8 
(C) -18 (D) 11 
. x-1 у-2 2-3 | е ре 
For the line o 3^ which one of the following is incorrect? 
(A) it lies in the plane х-2у-2-0 
(B) it is same as line Ж к 
12 3 
(С) 
(D) 


C 
D 
The graph of the equation x + y = x? + y? is the union of: 


(A) line and an ellipse (B) line and a parabolas 
(C) line and hyperbola (D) line and a point 


Space for Rough work 
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JEE(Main)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - Il 


(Main) 

Q. No. | PHYSICS | Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
1. С 31. le 61. B 
2. С 32. B 62. le 
3. A 33. B 63. A 
4. A 34. le 64. A 
5. B 35. B 65. A 
6. B 36. B 66. A 
7. B 37. le 67. A 
8. D 38. B 68. le 
9. A 39. B 69. le 
10. le 40. le 70. B 
11. A 41. D 71. B 
12. D 42. B 72. A 
13. le 43. le 73. le 
14. B 44. B 74. D 
15. B 45. B 75. А 
16. С 46. С 76. р 
17. С 47. С 17. B 
18. le 48. B 78. D 
19. B 49. le 79. A 

20. B 50. B 80. D 
21. A 51. А 81. А 
22. р 52. B 82. A 
23. D 53. D 83. A 
24. А 54. D 84. В 
25. В 55. В 85. р 
26. В 56. В 86. А 
27. С 57. le 87. B 
28. le 58. A 88. A 
29. le 59. B 89. le 
30. le 60. A 90. A 
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Physics PART -1I 
SECTION - A 
1 © 
Sol. т——=-—-6лтүу 
dv 1 
1)— =6n| — |(1 
OF: "(тат y 
dv v 
d 3 
dv а 
v 3 
t 
t 2 
Inv]? =| -+ 
[ у]; | | 
nasa 
3 
At=3 In 4 
2 e 
бо. 28.15 
Às 


Sol. 


So, the rate of disintegration of R will be 1.5 times that of S. Thus, the half-life of S will 
be 1.5 times that of R. So, two half lives of S will be equal to the three half —ives of R. 
№ _0.25_ 

Ns 0.25 


A 
From perpendicular axis theorem I, =l, +l, = 21 


A 
Since collision is elastic --ту“ = — туу +—mvs5 

2 2 2 
> vý +05 =v (i) 
and momentum conservation given mV = mV, + ту; 
= ў +Ў = Ў (ii) 


Equation (i) and (ii) shows that angle between the velocity of both bodes after collision is 
90? thus angle made by another body = 90-15 = 75? 


B 
Тот L ga (IE) 
g m 


ef 
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6. B 
Sol. muy = mVy + ZMRo where u is speed of ball before collision, V speed of ball after 


collision and o is angular speed of cylinder after collision. 
mu = mV + MRo (COM) 


_ 3R 
==» 
1: 
Sol, з= туа рату 
qB 2qB 
8. D 
Sol. Ву COAM about point D (іе about new centre of mass) B 
L [MÊ MÊ ML? 
ov =l zs + ta |0 
4 12 16 16 Cle 
D ---> Vo 
ortae бу, (+. 2 
5L A 
Кеші 0 2 (л/2) 2 5nL 
w w 12v, 
9 A 


So. x° +y’ = /? 


^ Av, 
mval EL 


cm 2m 
- Бу 
М | = — 
|. == 
10. C 
So. 4x12 cats 
24 г +12 
11 A 


Sol. The figure shows the rod at an angle 0 to the vertical. If we take torques about the pivot 
we need not be concerned with the force due to the pivot. The torque due to the weight 
is 1/2mgLsin0, so the second law for the rotational motion is 
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12. 


Sol. 


13 


Sol. 


14. 


Sol. 


15. 


Sol. 


2 
Оаа МЕКО 
2 3 
Т = 389019 

2L 


When the rod is horizontal 02 x/2 and а = 39/21. 


The tangential linear acceleration of the free end is a, = aL = M 


D 
Moment of inertia of wheel about its axis, 


mR? _ 2x(0.1) 


| = 2 = 0.01 kg-m? 
Now angular displacement, ДӨ = 2лП = 2лх5 = 10 л rad 
2 2 2 
г. Angular retardation required, a = Бола (22) = n/5 rad/s? 
2A0 2х10л 
2. Torque required т = la > FR = la 
р- 8 же Кж т 
В 0.10 5 
C 
Energy released from n = 5 to n = 1 
15 24 
E =13.6| —- — |= 13.6x— еу 
1°- 5° 25 
-19 
Momentum of photon = 13.6 x ER x LOZI 
25 3x108 
-19 
Momentum of H-atom = Joe mp х 2 
25x3x10 


13.6х24х1.6х10779 


= 4 m/s 
75x108 x1.67 x10?" 


Velocity of H-atom = 


B 
BP- MP 
с050 


AB =BP cos 20 = aM Ne 20 
с050 


АВ «BP - ne 


dcos20 | а-а 
с050 cos0  cosO 


B 

As accelerating voltage is increased, energy increases; the Amin decreases and X-rays 
are getting harder (less wavelength) and penetrating power increases if filament current 
increases, more electrons are emitted. 


(2c05* 0—1+1) = 20080 =n +Ž for n = 1, coso = 2% 
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16. 
Sol. 


17. 
Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


Ho ; о : о 
= ——~? | sin 90° + sin(-30 
473/3 R/ 2l ] 


Hol 


~ AJBR 


C 


: А 
Mass per unit length, pao РА 


= —_ = A 
E ch 
lis = Ha, = 78 x 107^ kg/m 


. Speed of wave is same in both wire 


Е 80x10* 2x10? 
T 78 43.9 
V 200 


2 
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Vmin — = E: = 15 стіогСаѕа node | = 337.5 Hz 


Атах V3.9 х0.3 


B 
100°C - Ir — PETI 


=> |=40°С ; 2 te=0°+Ir=40°C 
B 

0.5x3 
Y= (озуу 7/8 Bmax = Unas 


1 4 5x2 = x600xA 
2 2 


A=5cm 

4-2 18-2 [600 10 

“2лїт 2nV15 т 

жо 

T 

A 

H- kan 1 нос 12 
аг [5 =r 
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22. D 
Sol. Initially M.R. 5M, 2R 
Mx = 5 M(12-x) > х = 10R CM. 
or 
<> 
12В 
Finally 
Mx = 5M(3R - x) 
x= 2.5R 


Distance travelled by smaller block = 10R — 2.5R = 7.5 R 


23. D 
Sol. | Let mass of the earth is Мг and mass of object is m. 


Force on object at A = Е r) towards centre. 


GM Ан 
Force on object along the tunnel -( Jm r) : 4 


R3 
2 
Acceleration of object along the tunnel (S 2 = 
24. A 
Sol. ү; = Асоѕ(ої — kx) 4440) 
Wo = Acos(ot – Ку) ...(1) 
Put y =x е, in (ii) 
3, 
Wo= Acos| ot - «(x + (2n + 8] 
Wo = Acos(ot – kx – (2n + 1)л) 
Wo = -Асоѕ(ої – kx) 2 v 1 
Shape of path is straight line. 
25. B 
Sol. Тһе charge д is completely closed by four identical given box. Therefore, the required 
flux = Е a. 
4 є, 
26. B 


2 
Sol. Required value = (Vg -ic) ЗОН Ээ 


ma 2 2R 4R 
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27. 


Sol. 


28 


Sol. 


29. 


Sol. 


30. 


Sol. 


ose” 
R 


C 
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J: 
о 


Let и be the initial speed of the particle 


Then 
or 


or 
or 


or 


and 


C 


v? = џ2 — 2gh 
u? = v? + 2gh 
u? +иў = v? * vi 2gh (Vx = Ux) 
us = v$ +2gh 
us = (2)° + (2) (10) (0.4) = 12 


uy = 42 ог 24/3 m/s 


Ux = Vy = 6 m/s 


u 
tano = — = 2/9. 1 
Ux 6 3 
0 2 30? 


Power P=F v= АЕ ТН 
V 


М = Р.1= КЇ 


С 


Liquid exerts force В on block in upward direction and on beaker in downward direction. 
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Chemistry PART -II 
SECTION – A 

31. C 

Sol. Mass of 1.8 mL water = 1.8 x 1 = 1.89 


32 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


37 


Sol. 


38. 


Sol. 


иа аси а ц ааа ананна: 
НІТ) EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


No. of moles = 18 =0.1 
18 


One molecule of H2O contains 10 electrons 
2. No. of electrons in 0.1 mole = 0.1 x 10 = 1 mole = 6.023 х 107° 


B 
г = n?agfor Н — atom 


B 
The М atom in МО; undergoes sp-hybridization with bond angle 180°. 


С 
Ki E 


7. The oxidation number of iodine in I; is -i 


B 
Cu —— Cu?" + 2e7 AG? 
2Cu** +2е- ——>2Cu* AG} 


AG? = AG, + AG, 
AG? = -2.303 RT logK 


B 
At high pressure ‘a’ is neglected due to repulsion between gas molecules. 
2. PV - b) = RT or PV = RT + Pb 


C 

Milliequivalent of Н:5О, = 25.1 x 0.02 = 0.502 
Equivalent = 0.502 x 10? 

Eq of H2SO, = Eq of CaCO; 

-. Mass of CaCO; = Eq x 50 = 0.502 x 10? x 50 = 0.0251 
100 mL H20 = 100 g contains 0.0251 g CaCO; 


x x 108 251 g of CaCO, 


10° g of water will contain 


-. The degree of hardness = 251 ppm 


B 
Пн, 
10 _ Mo, 
По, Мн, 
10 
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39 


Sol. 


40. 


Sol. 


41 


Sol. 


42. 


Sol. 


43 


Sol. 


44 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 
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2/2 10 [32 
10 ng V2 


ll 
ll 
гэ 


Phosphorus contains maximum positive charge in РСЇЕ, 


C 
The value of Kc does not change either by adding or removing reactants or products 
from the equilibrium mixture. 


D 
The products are due to coupling of different alkyl groups. If CH3CH2CH5CI is RCI and 
CH3CHCH5 jg R'CI, the products will be RR, R'R' апа RR’. 


| 
Cl 


B 
Pe ee 0.693 
For first order reaction, the half-life time is given as: ty» = = 


г. The half-life is independent of the concentration of reactant. 


C 
К.р changes only by changing temperature. 


B 
Heat of hydrogenation of the least substituted alkene is maximum. 


B 
The diene is CHCH = CH - СН, - CH = CHCH3 


C 
W = -2.303n RT log санында аг x 300 log V 


1 1 


= -6.892 kJ mol 


C 
Breaking of C — O bond results in formation of most stable tertiary carbocation. 


B 


H.C CH CH 
(A) ағы (В) 3 id "a E 
\ О 


ZUM СН, 
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49. C 


+ 
80) ao OH ye v “08 


| 


+ 
CH ride CH 
не “ЕН 3 ¢ арығы не С 7 2 


29 19 

50. В 
Sol. 5% makes the CCP lattice where Zn** ions are present at the alternate tetrahedral voids. 
51. ЈА 
Sol. Using 

AU = nOy x AT 

AT = 100 n=3.5 

Су= 2 х 1072 

AU = 7 
52. В 


Sol. АВС, +6H, + C —B,4C + 12HCI 
The reaction takes place in the preparation of bullet proof fabric B4C. 


53. D 
Sol. This is due to lanthanoid contraction on 6" period. 


54. D 
501. С,Н.СНО-СН,СООСООН,--2 09“ C,H, -CH = CH- COOH + CH,COOH 


CO, + C,H, - CH = CH, «<+— 


55. B 
Sol. O Cl 
2п-На/Сопс.НСІ 
56. В 
Sol. === 
TS 
-H20 + HO 
-О ^ ZC - CH 
NHO N 
57 C 


Sol. Octahedral complex with C.N number 6. 
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58. 


Sol. 


59. 


Sol. 


60. 


Sol. 
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A 
No free CI in the ionisation sphere. 


B 
SiO, + 2NaQH——>Na, SiO, +H,O 
SiO, + Na,CO, ——Na;SiO, +CO, 


A 
Having two possible donating site but donate from one only. 
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Mathematics PART -Ill 
ЅЕСТІОМ – А 

61. B 

Sol. х(992 х)? -6logo XH2 _ 256; 


(ғ -6t+12)t=8 where ї = log, x; 
= (1-2)? =0 


>t=2>x=4 


62. C 
Sol. Note that x e [-2, 2] for x to be real. 


Let х= 2cos0 where 0 e[0, z]. 
[Note : x 220 and 2- 24x 20 x e[-22]] 


m 2- 20057 
2с050- mm 2057 


23 21-сов БЕСІ» 2+2sin2 


Ф 


Dv) 
+ 
N 
о 
Ó 
[7] 
WC үм 
hla 
| 
A| oO 
Қаза. 2% m 


| 
RE сте ЕР CER 
a. 

— 

+ 

Q 

O 

(7) 
у 
m|a 

| 
A| oO 
Se. 
Nae 2 


| 
4 
о 
o 
o 

го 


А 


2с050-2с05|- 2-2) 
8 


a 
© 
шоо 


шаг 
4 8 
An аш 
8 4 9 
Hence x =2cos— = 2cos 40? 
63. A 
(07489) ч 
Sol. тз озү 4 
(о +B°) 3 
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64. 


Sol. 


65. 


Sol. 


66. 


Sol. 
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(а? ар 27 Lu 42 zap) E 


(44-14) E 
(a? +B? - og) 908 
25-2(ар) spel 

5-ар 3 
Let ap =t; by coefficient aß = 2 
A 
т.-1(4-3)-1-3 

1(3) 3 1(3)(5) 
4G) 5-4 a6) 

1(3)(5) 1(3)(5) 1(3)(5)(7) 
%- 688-75-46) | 4(8)() 
ТҮ To Tae =1 
A 

гэх 
We have E exe 22 


sin Дө sin(a+x)=0 
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Now, Ны 3 є [-1 1] for x eR 
Hence equation (i) will be true 
vxeR if 2-2 (2k 1) 

6 2 2 


Possible К--1 
a n n 27 
2 6 2 3 
_ 4л рт 
3 q 
= (р+9)=7 
67. А 


N 
So. Y 


M 
N 2 2 
Lim Lim ЗЕ | ы d 
М-эсо Мә RAN ER? N? x x? 
(R 
м Ntan Ë 33 


68. C 

Sol. We must have m «0 y 
(If m » 0 then either x or y intercept must be 
negative) 


Let (y -3)  m(x- 4) 
3 
Now, x — intercept = 4— m P (4, 3) 


and y — intercept = 3 — 4m 

For x intercept to be positive prime and y — 
intercept to be positive integer, possible values 
of m are i.e. m = -1 orm = -3. 


69. С 
Sol. Given equation of lines 


J3y? - 4xy + J3x? =0 
=> V3x? -3xy - xy + 43x? =0 
- (взу) 
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70 


Sol. 


71 


Sol. 


72. 


Sol. 
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=> y =Y =VX 


ZAPO =75° 


In AAMP, sin75° -A 


= AM = 3sin 75° 
Now, length of chord of contact AB = 2AM 
=2(3sin75°) = 6sin 75° 


-6 тэ 
"OU їр 


UJ 


a) It should be non — singular 
adjA 
А 
(d) It should be F(x +y) 


с) since A! = , hence adjA must be a non singular matrix. Its inverse must exist. 


B 

Case - 1 : abbc 

We can choose a in 9 ways, b in 9 ways, and c in 9 ways. Hence, there are 9? 
possibilities for this case. 

Case – 2 : bbac 

There are 9 possibilities for b, and 9 possibilities for each a and c. Once again, we have 
that there are 9? possibilities for this case. 

Case – З : acbb 

Once again, there are 9 possibilities for a and c, and 9 possibilities for b. Hence, there 
are 9? possibilities for this case. 

Case — 4 : aabb 

We have 9 possibilities for a and 9 possibilities for b. 

We thus have 81 possibilities for this case. 

We can now sum up our answers, to get a total of 3. 


9° + 81= 2268 total ways. 


A 
| t2 t4 
Any element, is of the form of a) 5 (y)* 3 where 
ІРІСІ у 
ц +to +13 +t, =8; ц >0 
The constant term occur when t, =t, and t4 =t, 
So, t +t, =4> (0,4),(4,0);(1,3),(3,1);(2,2) 
=> Constant term: 
8! 8! 8! 8! 8! 
+ + + + 
01014141. 41410101 11113131 31311111 21212121 
= (2x 70) + (2х1120)+ 2520 = 4900 
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73. 


Sol. 


74. 


Sol. 


75. 


Sol. 


76. 


Sol. 


77. 


Sol. 


C 


Coefficient of х"! in the expansion of (1+ х)? (3-х) (7 +x} 


(“С,.3* + 4C,.3°x+ € + 4Cg.3x° e *C,. x^) 
(36.7 * 904.7? x + ?C,.7x* + °C, ex) 
-*0,.*C,.?C, « (*C5.3)*C,.*C, + (?C,.7)*C,.*C, 
= 5.1.1+4.3.1.1+3.7.1.1= 38 

D 


пете) 
an eee niea peel 


ule x? +1 +2] 
2 
An even function hence neither one — one nor onto. 


A 
Denominator +0 and numerator 


(х* +3х? +2)—2x(x? +1) = (x? +1)((x-1) +1) 
D 


As, T, = cot [pes H 
X 


2x 
=> T, - tan !| —— <s 
? түй 
-. T, 2 tan (2225) - tan” (53) x] 
2 2 
So, S, = tan“! (“ғ —tan'x 


— lim 5, = 5 tan" x 


noo 
-cot!x-1 (given) 
=> x =cot1 
B 


n« yn? +п+1<п+1 
Hence [Wm +n+1]=n 


«d - lim (vn? +n+1-n)= 


noo 


m|— 
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78. D 
So. #(х)+#(-х)=0 
E (x) is an odd function. Since points (—3, 2) and (5, 4) lie on the curve. 
(3,- 2) and (-5, — 4) will also lie on the curve 
For minimum number of roots, graph of continuous function f (x)is as follows. 


From the above graphs of f(x)it is clear that equation f(x)=0 has at least three real 


roots. 

19: А 

Sol. цу-ңо), 2,29 100]. (0%) онро) 
= 3f'(0) 

80. D 


3x? cosx -sinx 

So. Ғ()-|6 -1 0 
p p p 
6x -sinx -cosx 

f"(x)=|6 -1 0 

p «ge p? 

6 -cosx sinx 

f"(x)=|6  -1 0 


p p p 
6 -1 0 
=f"(0)=|6 -1 0 |=0 (two identical rows) 
ppp 
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81. A 
Sol. Differentiate the given integral with respect to x 


yoy Фу , du dv dtu dv du dw 


=U у E 
dx? dx? dx dx ах? dx dx dx 


dw ди 
---шү--- 
dx dx? 
2 
2. dw ay Мод 
dx 
аги 
w =|v——dx 
| dx? 
82. A 
Sol L= lim —— іт n 
n 


In Lx ( e m( 2) 92-08 
n n n n n 
General term of In L is 
үний 
non 


: 14. Г | 1 
25 = lim-— У In—=-]l --ЇХЇЙХ- 
S= lim 2 ыш [xInx х], 


oo 
T r=1 


-(0-1)-(0)1-1 
-. Hence In L = 1 
L=e 


83. A 


Sol. l= ft 52 Jee = fx (n(x +2) nd) 


1 1 
E |= [xIn(x + 2)dx -In2f x dx 
0 0 


х2] 1:52 In2 

Hence I= |In(x+ 2) | | ах 
2 0 
2 
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84. 


Sol. 


85. 


Sol. 


86. 


Sol. 


87. 


Sol. 


88. 


Sol. 
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B 
Draw graphs of y = x2.e?™l and y =1 
[exe ar 0 Mcd. 
x?^.e?'* if x<0 
—2 0 2 
D 


Differentiate xy (x) =x*y'(x) + 2xy (x) 
or ху(х) + х?у'(х)=0 


ау 
x—+y=0 
dx y 
In y - Inx «Inc 
ху=с 
А 
3/2 

EE = | (t ах -x*)dx 
2\2 2 : 


(3,9 271 & 9 39 
2 2 83 8 
13 
т = — 
6 
В 


М-770-2х5х7х11 
Hence number of ways = 2"! = 23 -8 


A 

Vector (3i - 2j -k)« (4i -3] + 4K) is perpendicular to 2i — ј + тк. 
3 -2 1 

= 14 -3 4|-0 
2 -1 т 
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89. C 
Sol. On(1,2,3) satisfies the plane х-2у-2-0 and also (1 2j « 3K).(i - 2] -k)- 0 
= (a) 
: х-1 у-2 2-3 ; 
Since the lines 219 both satisfy t+1,2t+2 and 3t+3 


Hence both are same — (b). 
Given lines is obviously || to the plane x -2y +z =6 — (d) 


90. A 
Sol. Given (x+y) =(x+y)(x? хуу?) 
= (x+y)(x?-xy +y? -1)-0 


-. Either x - y 20 or x? -xy « y? - 120 
Now x+y = 0 represent a line: 
-1 


1 0 
202 20 1 | 3 1 
Also A=|h b fl=|— 1 0|=——=0 and h=—,a=1=b, so h? «ab 
| 2 4 2 
Bol SIRE зоа 


ч x? - xy + y? -1- 0 represent an ellipse. 
Hence locus of Р(х,у) satisfying above equation is the union of line and an ellipse. 


араа — —ÀÀ" 
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JEE (Advanced)-2018 


CONCEPT RECAPITULATION TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 05, 19 — 23, 37 - 41) contains 15 multiple choice questions which have one 
correct answer. Each question carries +3 marks for correct answer and —1 mark for wrong 
answer. 


Section-A (06 — 13, 24 — 31, 42 - 49) contains 24 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 


Partial Marks +1 for each correct option provided no incorrect options is selected. 
Section-C (14 — 18, 32 — 36, 50 — 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ЕТС 
Л Г ЕЛЕШЕ ЇЇ! 


котен. | OOCOCOCOOOOOOOO 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e= 1.6 x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K-' тог” 

= 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h = 6.625 x 10-3 J.s 

6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1eV - 1.6 x 1071? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе-131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A varying voltage is applied to the clamps AB such that the voltage across the capacitor plates 
(V) varies as shown in figure 


У 
AE] C 
C 
R V 
B D (0001 to 2 3t с жаш 
Time dependence of voltage across the clamp СО: 
Уср (В) 


Space for Rough work 
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2. A block A of mass m and a box B of same mass are lying on 
a horizontal surface as shown in the figure. The coefficient 
of kinetic friction between the block and horizontal surface is < > 
Ha, While that between the box and surface is ug. Given L 
that р > цд. At 
t = 0, the position is as shown іп the figure and both are 
simultaneously given a velocity vo to the right. The time after 
which block will collide with the right end of the box is 

2(L-£ L+2 

(A) 2200-0). (В) EQUE 

\ (us — Ha g \ (Hs + Ha )9 
) 


2 
4(1 +) 4(L-£) 
(e \ (He = )9 b) \ (Hs 7 Ha g 


3. One mole of an ideal monatomic gas is taken through a 
thermodynamic cycle ABCDA as shown in the figure. The process 
AB is a part of a parabola. Whose vertex is at the origin. 


23 


The total external work done on the gas in the whole process 


ABCDA is 
(A) -3py (B) 3 ру 
2 2 
5 7 
С) -РУ D) --РУ 
(C) 6 (D) 6 


Space for Rough work 
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A conductor AB is rotated about O as shown in the figure such that its axis of rotation is parallel to 
the magnetic field B =B,k with uniform angular speed о,. The potential difference between 
points P and Qis 


(A) 2Во,В? (В) 4Во,Н? 
(C) zero (D) Во,л?В? 


In the adjacent figure, a block of mass т is 
rigidly attached to two identical spring of 


7 
2. 
stiffness К each. The other ends of the spring % K K 
are connected to the fixed wall. When the % -| т cnc 
block is in equilibrium, length of each spring is 2 

27 


р, which is greater than the natural length 7 of 
the spring. The Time — period of the oscillation 
of the block if it is displaced by small distance 
X perpendicular to the length of the spring and 
released. (neglect gravity) 


mb mb 
E k(b -/) ши ж(5-/) 
(С) 2n "0-0 (0) 2л шэн 


(One ог More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


6. 


A dielectric slab of thickness ‘о is inserted in the parallel plate capacitor whose negative plate is 
at х= 0 and positive plate is at x 23d . The slab is equidistant from the plates. The capacitor is 
given some charge. As x goes from 0 to 3d. 

(A) the magnitude of the electric field remains the same 

(B) the direction of the electric field remains the same 

(C) the electric potential increases continuously 

(D) the electric potential increases first, then decreases and again increases 


Space for Rough work 
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The wavelength of k, x-rays for lead isotopes р208 p206. р24 and %4, A> and А, 
respectively. Then 


Radiations of monochromatic waves of wavelength 400 nm are made incident on the surface of 

metals Zn, Fe and Ni of work functions 3.4 eV, 4.8 eV and 5.9 eV respectively (take hc = 12400 

eV- Ад): 

(A) Maximum KE associated with photoelectrons from the surface of any metal is 0.3 eV. 

(B) No photoelectrons are emitted from the surface of Ni. 

(C) If the wavelength of source of radiation is doubled then KE of photoelectrons is also doubled. 

(D) Photoelectrons will be emitted from the surface of all the three metals if the wavelength of 
incident radiations is less than 200 nm 


A wire having a uniform linear charge density Л, is bent in the form of ay 
a ring of radius R. Point A as shown in the figure, is in the plane of 

the ring but not at the centre. Two elements of the ring of lengths a: / 
апа аг subtend very small same angle at the point A. They are at 


distances г: and re from the point A respectively. Then for гї < г, 
choose the correct option(s). 


: xk 
(A) the ratio of charge of elements a: and a» is + 
2 
(B) the elements a: produces greater magnitude of electric field at A 85 
than elements a». 
(C) the elements a: and a» produce same potential at A. 
(D) the direction of net electric field at A is towards element аз. 


A source emitting a sound of frequency 300 Hz is fixed on block S, 5 D 5, 

‘A’ while detector is fixed on block B detects the sound. The blocks 
‘A’ and ‘B’ are simultaneously displaced towards each other 

through a distance 1 m and then left to vibrate. Velocity of sound 


in air = 340 m/sec and S, and Sj are identical. The frequency of 
vibration of S4 is 2 Hz. 

(A) Maximum velocity of detector is 4лт / sec 

(B) Maximum frequency detect by detector is 323 Hz. 

(C) Minimum frequency detect by detector is 278 Hz 

(D) Phase difference between S and D is 2/2 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


11. 


7 AITS-CRT-III (Paper-1)-PCM-JEE(Advanced)/18 


The switch S is closed at t = 0 as shown in the figure. 
C 
В; = 3 Вг = 6 
m У 
з= 6 ЭР R4=3 
D 
S 
E—^ 
36 
the current as function of time in the inductor is 3(1 — e^)A. 
the current through Ri just after closing of switch is ВА 


(A) 
(B) 
(C) the power supply by the battery as function of time is 36(9 — e) 
(D) the current through Re after long time closing of switch is 3A 


In a certain series LCR A.C. circuit. It is found that Х = 2Xc and phase difference between the 
current and voltage is 4 If now capacitance is made 1/4" & the inductance and resistance are 
doubled then which are not correct. 


(A) Voltage will lead current by a phase of tan” B 
(B) Voltage will lay behind current by a phase of tan” B 


(C) Voltage will lag behind current by a phase of 4 


(D) Voltage and current will be in same phase 


Two concentric metallic shell's of radius R and 2R, out of which the inner shell is having Q and 
outer shell is uncharged. If they are connected with a conducting wire. Then, 

(A) Q amount of charge will flow from inner to outer shell 

(B) Q/e no. of electrons will flow from outer to inner shell 


2 
(C) a amount of heat is produced in the wire 


KQ? 
D 
(0) oR 


amount of heat is produced in the wire 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


15. 


16. 


Find the energy E required (in MeV) to remove an alpha particle from }*N. The excess of mass of 


atom (in amu) is given below. (take 1 amu = 931 MeV) 
Atom | (Mass of atom - A. amu) 
ӛНе | 0.00260 


PB | 0.01294 
^N | 0.00307 
Fill E/2 in OMR sheet after rounding off to nearest integer. 


A thin hollow cylinder of radius a is surrounded co-axially by another 
hollow cylinder of radius b where b > a. Both the cylinder form part 
of an electric circuit and a current | flows through them as shown in 
figure. 

2 


Hol 


n/a 


Magnitude of pressure exerted on inner cylinder is 


Find K? 


L/2 


Two rigid rods of same material and of length L and 5 ае и, < E. ок се k 


Л 
. mm . ЕТШІ ШІ 060000 

placed in equilibrium on a smooth horizontal plane at ЙТ a [дї КОДИ 
temperature Т as shown in figure. Springs are in their ^^^^^^^^4^7^7^7^7^4^7^7^77* 


natural length. If the temperature is increased by AT then 


the amount of energy stored in springs is рк Ат. 


Where k is the spring constant of spring (А) and a is the 
coefficient of linear expansion of material. Then find the 
value of B (in proper units) (Note: Neglect the change in 
spring constant due to increase in temperature). 


Space for Rough work 
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A stick of mass m and length / spins with frequency о around an axis, 1 | œ 
as shown in figure. The stick makes ап angle 0 with the axis and іѕ , String SA 
pivoted at its centre. It is kept in this motion by two strings which are = 
perpendicular to the axis. Then tension in the string is 


T= Кд ЫШ Find К? 
24 


т,/ 


String 


A spherical shell of radius R is filled with water. Temperature of atmosphere is (-ө) С, м/һеге 0 


is a positive constant. The shell is exposed to atmosphere and all water comes down to 0°C and 
then its starts freezing from outer surface towards the centre of the shell. Assuming shell to be 
surface towards the centre of the shell. Assuming shell to be highly conducting, if time for whole 


2 
mass of water at 0°C to freeze is t = . Thermal conductivity of ice is K and latent of fusion is 


L. Density of water is 6. Neglect expansion during fusion. Find с ? 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


Correct statements regarding ‘X’ is: 

(A) 2 chiral centre and 2 stereo isomer 
(B) 4 chiral centre and 3 stereo isomer 
(C) 4 chiral centre and 2 stereo isomer 
(D) 2 chiral centre and 3 stereo isomer 


A photon is emitted in B- line of Balmer series іп He*. This photon is absorbed by an electron 


present in ground state of H — atom. If uncertainty in position is equal to De-Broglie wavelength 
then uncertainty in De-Broglie wavelength is: 


0 0 
(A) 0.529 A (B) 2.116A 
0 0 
(C) 4.232A (D) 0.265A 


For which of the following complex / ion total number of geometrical isomers is equal to total 
number of optical isomers? 


(A) [IrBr (en)(H,O), | (B) | CoBr, (en), | 
(C) | PtBr(NO, (SCN)(NH, ), | (D) None of these 


Below three graphs are for R(CHz)nCOONa, correct value of ‘n’ may ^24 
be correctly matched as: 

| II Ш 
(А) 16 12 8 с 
(В) 8 12 16 ЇЇ 
(С) 
(б) 


12 8 16 pl! 
12 12 12 


5 


Space for Rough work 
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FeS +H,SO, ——>B 

which is incorrect about gas В” ? 

(A) It produces white ppt. with FeCla 

(B) It produces black ppt. with (CH3COO)2Pb. 

(C) It decolourises the purple colour of KMnO.. 

(D) It produces purple colour solution with sodium nitroprusside 


(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


24. 


25. 


26. 


Through a number of isobaric cooling and adiabatic compression 1 р^ 
mol of helium (ideal gas) is compressed from 1 баг, 300 К to 32768 
bar, 300 K. Let the process be accomplished in three steps (AB, BC 
and CD). At each step helium is first cooled and then compressed. At 
the end of each step the pressure increases 32 times and 
temperature returns to original value of 300 K. Which of the following 


is/are correct? |В = 2са!/ то!/К | 
(A) Т,-1,-1,-1, (В) Т,-Т,-Т; 
(C) Ош --3375са! (D) А5, -15Віп2 


> \/ 
total system 
34.3 g РрзО: is dissolved in 500 ml of 4 M HNO» then (Pb = 207) 
(A) there is no residue left 

(B) the wt. of residue is 11.95 g 

(C) 300 ml of 6 M NaOH is required to neutralise excess of НМОз 
(D) It is a redox reaction 


О 
H4C ОНЫ еее 
wo 
А | 
О О О 
СН, 


Which of the following step, mechanism is/are involved in above conversion? 
(A) Acid base (B) Nucleophilic addition 
(C) ЕЕСВ (D) dehydration 


Space for Rough work 
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27. Select correct statement(s) for H202. 
(A) It is prepared by air oxidation of 2-ethylanthraquionone 
(B) It can reduce 12 into l (aq) in alkaline medium 
(C) It can act as reductant with KMnO4 
(D) Its melting point is lower than that of H20 


28. Which of the following are disproportionation reactions? 


(A) АЦОЕО, | 
2PhCHO |» Ph - CC OCH5Ph 


(B 2HCHO—°#_,cH,0H+HCOO7 


(C) 2CH,;CHO—°# _, cH, - CH- CH9CHO 
| 


OH 


COOH 


29. Select the incorrect choice from the following. 
(A) AS nix for all types of solutions (ideal & non-ideal solutions) is positive. 


(B) AG mi 


(C) Partially miscible solutions with AH pix = +уе value, are completely miscible at upper 


x Of ideal solutions is always negative 


consulate temperature at which AG mix = —ve 


(D) Azeotrope contains only one component formed as a result of definite union of the two liquids 
and the composition of azeotrope does not change with pressure. (consider binary liquids) 


Space for Rough work 
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Which among the following will give cinnamic acid? 
(1)Ac,0 / AcONa, heat 


(A) Рһ-СНО - 
(2)H,0 
eee Әне (1)CH, (СООС,Н, , . Pyridine 
+ 
(2)н,О 
(3)^ 
(C) Ph-CHO BrCH,COOEt + Zn + A 
+ 
(2)H,O 
(3)^ 
(D) Ph - CHO шин 
(2)н,0 


In normal spinel having one eighth of tetrahedral holes occupied by опе type of metal ion and опе 
half of the octahedral holes occupied by another type of metal ion and oxide ion forms F.C.C. 
lattice. Such spinel is formed by Mg**, АР”, 0%. If oxide ion is replaced by X9? ion then: 

(A) The number of anionic vacancies per unit cell is 2 

(B) Formula of spinel becomes МоА!2Хз 

(C) Spinel becomes charged species 

(D) Al% is in octahedral void 


SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


Suppose that at time ‘t’ the state function of a one — particle system is: 
/ (x? +у2 +22 }/с2 
y= [2/(nc?)] е (w^ Where C = 2 nm 
The probability of finding the particle at any time in the tiny cubic region with its centre at x = 1.2 
nm, y = -1 nm, z = 0 nm and with edges of each of length 0.004 nm is Xx10'* (in scientific 


notation), find Y. | e? = 0.30, (1/2x)^^ = 0.06] 


Space for Rough work 
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33. 


34. 


35. 


36. 


12.5 milli moles of МН4МОз is dissolved in enough water to make 25 ml of solution. The initial 
temperature is 25.8 °C and final temperature after solid dissolves is 21.8°C. Calculate the 
enthalpy of solution for NH4NOs(s) in kcal/mol. 

Give: dsolution = 1 g/ml, specific heat capacity of solution = 1 cal/g/K 


A hydrocarbon (X) contains 91.2% carbon and 8.8% hydrogen. The compound on chlorination 
using Cl,/hv and Cl,/AICI, gives three isomeric monochloro substituted products, then the 


Total number of atoms present in (X) _ 
5 


value of ? 


Consider the following compounds: NazSOs, NaCl, Ма>С2Ол,, Ма>НРОл, МаМО>, Na:CrO4, 
СНЗСООМа, 
when treated separately with AgNOs solution, how many of them give a white precipitate? 


If certain decomposition reaction found to obey equation in term of partial pressure (P) of reactant 
as: 


_ p2 
а E = bkt , what is order of reaction if a, b and k are constant (t represents time) ? 


Space for Rough work 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


ABC and BDE are two equilateral triangles such that D is the mid-point of BC, AE intersect BC at 
2 
z - zl... 5 area(AFED) 
z-z] area(AAFC) 
{where z represents complex number, Za, Za & Zc are the affixes of A, D & C respectively} 


then value of k is 


F. #222, = |2, –2,| and ! 


тіп 


(А) 21 (В) 22 
(С) 23 (D) 24 
100 1 
The sum of series is 
23 | cos Ө+соѕ(2г+1)0 | 
A) sin(1010) (B) sin(1000) 
5110.соѕ(1000) sin20.cos(1010) 
C) талс) (б) none of these 
sin(1000) 


2 2 


X 
If line through P (a, 2) meets the ellipse c eel at A and D and meets the axes at B and C, 


so that PA, PB, PC, PD are in G. P., then 


(А) a є|5,00) (B aeR 
(C) a € (—оо, —6) U [6,o0) (D) none of these 


Space for Rough work 
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40. If , У (К° +5k+7)(k+2)! + 3.3! = 2003.2003! then the value of n is, 
k=1 
(A) 1000 (B) 2001 
(C) 2002 (D) None of these 


1/2 X 
41. The value of f e* [sin зас is 


0 


(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


x 2 8 
42. If f(x) be a continuous function for all real values of x and satisfies (ко = oF | f (t)dt, 
3 x 
then 
í 5 | 1, (8 
(A) f f(x)dx is equal to In B (B) | f(x)dx is equal to —In 8 
-1/2 8 207 2 45 
(C) f(x) = x —x? f(x) (D) f(x) = x + x? f(x) 


43. A circle of radius 4 cm is inscribed in AABC, which touches the side BC at D. if BD = бет: 
DC = 8cm then 
(A) The triangle is necessarily acute angled A 
(B) tan —-—; 
7 


(С) Perimeter of the triangle ABC is 42 ст 
(D) Area of AABC is 84 cm? 


Space for Rough work 
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46. 
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If a, b, c є Q then which of the following equations has rational roots 
(A) ax? - bx - c 2 0, Where ifa+b+c=0 

(B) (a+c—b)x*+2cx+(b+c—a)=0 

(C) abc?x? + За2сх + b’cx — ба? — 4ab - 2b? = 0 

(D) (a+b—c)x*+(a+c—b)x+(b+c-a)=0 


The value of |= must be same as 
1-есовх 


1 1- 
(А) tan”! | 4-9 tan ] +c (elies between 0 and 1) 


5 tan"! КЕ 425 tan “ең (е lies between 0 and 1) 
1-е 


1 e+cosx+ ЗЭВ 


lo 
Me —1 5 по 
2 1 е+соѕх + үе> – Isinx | 


е^—1 1+ecosx 


+ C, (e is greater than 1) 


C , (e is greater than 1) 


A line passes through the points whose position vectors аге i+ j- 2k and 1—3 ј+ К. The 
position vector of a point on it at a unit distance from the first point is/are 


(A) (38 z тк) (В) энэн 13 


(С) в» 178) (D) i[si«si- isi) 


Space for Rough work 
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47. 


48. 


49. 


A tangent is drawn to the curve y = f(x) at P(x, y), cuts the x-axis at A. Now a perpendicular drawn 
from P(x, y) to x-axis meets the x-axis at B. If B is mid-point of OA (O being origin) and f (1) = 1, 
then 


1 
(A) General point on the curve is С Ч , where t is a real parameter (z 0) 
(B) y = f(x) is a circle 


(C) Tangent at P(1, 1)isx+y=2 
(D) f '(2) = -1/4 


à +1 ab ac 
f| ab D «1. bc | 2 1, where a, b, c are real, then which of the following is not true, 


ac be с?+1 


(А) а2+62+с2=1 (B)a+b+c=1 (C)a2+b2+c2=0  (D)a+b+c=2 


P is a point inside a A ABC of area K (K>0) .The lengths of perpendiculars drawn to the sides 


b 
BC, CA, AB of lengths a,b,c are respectively P,, P, , P;.Then Meum is minimum when 


Р 
1 2 3 
(А) Р is incentre of А АВС (B) P is equidistant to all the 3 sides 
2K 
(С) P =P, =Р, = (D) P is orthocentre of А АВС 
а-0--с 


SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


In figure, a, b, c are sides of a triangle ABC such that ^ 
a> Б > с. If lengths of its medians are in geometric 2 X 
b 
с 


1 
progression with median BE = — , then the least integral value 


2 2 
of Ja? «b? +c? is? NN 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


51. 


52. 


53. 


54. 
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Let p, q, r and s are the probabilities of raining at four different places at some fixed moment, if M 
and N are the maximum and minimum value of 3( p? + 42 + г? + 52) 2 (р+а+г+ѕ) + 4, іћеп 
value of [M — N] is (where [.] represent GIF) 


If the number of ways in which 21 identical objects can be distributed among 5 persons such that 
each can get at least one object and no two person can get equal number of objects is (k+1)5! 
then the value of ‘k’ is? 


If о, В аге two distinct real roots of the equation ax°+x—1—a=0,(a #-1,0), 


. (L+a)x?-x?-a . ad(ka- 
none of which is equal to unity, and the value of lins i ) 1S ( B». 
хэ! (e ^7 -1)(х - 1) a 


then the value of kA is? 


Let equation x? + рх? + qx – q = 0, where p, q є R — {0} has З real roots а, В, y in Н.Р. and the 


" 1 1 ‚К ‚ 
minimum value of — +—+— is — then the value of k is? 
о. y 12 


p? 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - Ill 


PAPER-1 
Q. No. | PHYSICS Q. №. | CHEMISTRY | Q. №. | MATHEMATICS 

1. A 19. B 37. D 
2. A 20. A 38. B 

3. B 21. D 39. с 
4. с 22. А 40. D 

5. B 23. с 41. B 

6. BC 24. АВС 42. ВС 
7. AD 25. BC 43. ABCD 
8. BD 26. ABCD 44. ABC 
9. ABC 27. BCD 45. BC 
10. ABC 28. AB 46. AB 
11. ACD 29. D 47. ACD 
12. ABC 30. AB 48. ABD 
13. ABC 31. B 49. ABC 
14. 6 32. 9 50. 1 
15. 8 33. 8 51. 5 
16. 4 34. 3 52. 9 
17 2 35. 5 53 1 
18 6 36. 3 54 4 
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Physics PART – | 


SECTION-A 


1. A 
During 0 to to, potential across capacitor is zero i.e., charge оп it is zero. Therefore there is no 
current through it. It means Vcp = 0. During to to 21%, voltage, therefore charge on capacitor is 
increasing linearly hence direct current is flowing through it therefore Vcp = constant. 
During 2% to Зі, V = constant => i= 0 and during Зі, to 51 voltage decreases. 


2. А 
S, -v,t : Р 
A = Vo 249 " 2(L - 7) 
S, = Vot -tugt (He -ua )9 
S, -Sp =L-2 
3. B 
W = Wap + Wec + Wep + Wpa 
Vg Vg Cl" 
Wis- | Рау = | av = -РУ|, = РАУА-РаУв--РУ 
V Vl, 
VA VA A 
У V 4 
W,,. = Р, (У. — V.) 2 4P x py 
ЕЛЕЕ 
Wop = 0 
V 5PV 
Wine Pic ер М МЫ Epl E 22 


W=- PV - py «23 py zr ps 
3 6 2 
-. Work done on the gas is SPV 


4. C 
Because V, = Vo 


5 B 
mb 
2 „== == 
"N2k(b- v) 

B,C 
7. А, D 

characteristic x-rays depend only on the atomic number z. 
8. B,D 


hc 
(KE)... z EX = ф 
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V, =Vp = ао = а2лї = іх2пх 2 = 4л 
fmax = 323Hz fmin = 278 Hz 


тах тіп 


Аф(бећееп S апар) = x 


11. 
В 
| 
| І 
36 
using Kirchhoff’s loop law 
3-10 _ 314.36 =0 
dt 
di : 
7=— = 36 – 6і.............. | 
" (i) 
-3i-6(i-i,) +36 =0 
=> 3i- 2i, 212 .......(il) 
Ф 
by (i) and (ii) dr ^ ^ ^ 
on solving 
i, =3(1-e**) 
i EET 
from ш аа, 
-. power supply by battery = 36(2i — ij) = 36(9 — e ^) 
(i-h), =3A 
12. ABC 
X, = 2X, 
X 24X. X «X. SOK cd 2-2 129 
X, = 2X, 
13. ABC 


The potential of the two surface will be equal when charge Q flows from inner to outer shell. 


p SSS 
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SECTION- C 


14. 6 
4/N——5, B+ Не 
2 = (0.00307 — 0.01294 — 0.00260)931 
2 = 2.01247 x 931 = 11.60 MeV 


15. 8 
Consider a small rectangular strip on the inner cylinder. 
Let B4, is magnetic field due to rest of the cylinder excluding the strip and B» is magnetic field due 


to strip. 
B, - B, =0 (Inside) I 
ВВ udo П 
2 1 Ота B, (ө) (0) B, 
ер 1 
xd ғы в, (9) QB 
F= (Jds)/xB, ds 
F=f lra 
2ла 4ra 
UN 
lds 8т а” 
16 (4) 
17 К=2 
о 
„А L 


Magnitude of angular momentum at any time is L = [me osno 


The tip of the vector L traces out a circle in a horizontal plane with frequency o. 

The radius of this circle is the horizontal component of L. 

Which is L, = Lcos0. The rate of change of L therefore has magnitude 

dL 
dt 


2 


{ 
-oL, = ФСО50=@ Ц 
12 


эпе cose and it is directed into the page at the instant shown. 


The torque due to the strings is т = PT = E 


2 
т= s? sino 
12 
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Thermal resistance of hollow sphere of inner radius r and outer radius R 
ABE) 
^^ 4nKRr 


If a shell of radius г and thickness dr freezes in time dt 
Here 


(dm)L, = (q)at 


8, (4nr'dr)L, = е dt 
АтКВг 
8 R 
eats 
_ 8LR? 
— 6КТ 
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Chemistry PART - II 
SECTION – А 
19. 
vy P + enantiomer 
0) (2) 
20. А 


21. 


22. 


23. 


Eroon = 13. 6х4| ж-з ]=10.2eV 
2 4° 


10.2- 13. ex jo n-2 
12 n 


2nr = ПА 


n? 
21x0.529x 7 = ПА 


jos 2nx0.529x5 = 4nx 0.529 


(9) 


| IrBr, (е o), | = G.l=3,0.A =2,0.l=4 
2. an >Gl=2,0.A=2,01=3 
| PtBr (NO, )(SCN)(NH, ), | = G.I = 4, O.A = 2, O.l=5 


1 
size of tail of surfactant 


A 
CMC « 


C 
FeS +H,SO, > FeSO, + 4 T 


2FeCl, + 3H,S —— 2FeCl, EUN SX 


White ppt.) 


(CH,COO), Pb + H,S ——» PbS Y, 


(Black ppt.) 


MnO, +H,S + Н ——>Mn** +S 4 +H,O 
H,S «Na, [Ее(СМ)„МО | ——> purple colour 
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A, B, C 

Qe TT) 
Qs, = C, (T, 215) 
О,,-0,(Т,-1,) 


Т, =T, =T, = T, = 298 K 
For adiabatic step 2 > З 
рот; =P 


-213 

T, -(32)52 T, 

-iaojs T, tp. ig 
3874374! 


-2 2 
Т, = (32) Т, -251,-1:-Т; 
Qua x C, x3(T, -T,) 


_ 5R «3| 25300) -= 45x75 = -3375cal 


2 


AS =0+1xRIn 


system 32)° 


--158їл2 

В,С 

РО,О, «4НМО,---»2РО(МО, ), + PbO, + 2H,O 

0.05 2 0 0 0 initial mols 
0 1.8 0.1 0.05 final mol 
HNO, + NaOH —— NaNO, +H,O 

1.8mol 

-. mols of NaOH required = 1.8 

Residue is PbO,. Its mols formed = 0.05 

-. mass of PbO, = 0.05 x 239 -11.950 

A, В, C, D 


OH 


H4C (б) — 
HC CH3 == 3 “о = 
р Асіа Ваѕе } dd addition о 


О 


Acid Base 


H* oH 
о 9 n 
E,CB ) OH 
«—————— <—. 
О dehydration О CH, Acidbase О CH3 
CH3 Сон он 
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27. В, С, р 
H,O, +2- ethylanthraquione === 2 - ethylanthraquione 


28. А,В 
Ғасі 
29. D 


In azeotrope two liquids are behaving as separate individuals. 


30. A,B 
(A) It is perkin reaction 
(B) It is knoevenagel reaction 
(C) It is based on reformatsky reaction 


үн 
(D) Ph-HC—COOH will be product 


31. B 
Initial formula was MgAI;O, and now formula is MgAlsX3, so anionic vacancy is 1. 


SECTION - C 
32. 9 
СЕЛ кан 
(у) dxdydz = (2/ nC? Ju е2 (x? +y? +2°)/ C^ dxdy dz 


=[2/(4лпт°)] e? 12) +(-1)? + (0) |/ 4x (0.004 пт)" 


=1.2x10° J Y=9 


33. 8 
NH,NO, (s) +heat—“° МН,“ (aq) + NO; (aq) 
Heat abosorbed = msAT = 25х1х4-100 cal 
100 x10°kcal 


solution 73 = 8 kcal / mol 
12.5x10 mol 
34. 3 
X E 
CH,Cl 
бұз СІ „ћу © 


[ete 


CH, сн; 
Cl 
+ 
СІ 
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35. 5 


Ag2SOs, AgCl, АдгС:О.,, AgNO2 & СНЗСООАО are white ppt., while Ag3PO, is yellow and 
Ag2C2O, is red. 


36. 3 
p? 
т =bkt 
156 


on differentiating 


- Bap =bk dt 
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Mathematics PART - Ill 


SECTION – A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


(D) 
AEFM ~ AAFD A 
_, area AEFM _ (ме) 

area AAFD FD 
= FD = 2MF ...(1) 
= ВЕ = 2FD 

2 
Let ВО = athen area AEFD = ! EMEN a 
2 3 2 9 
2 
Area AAFC =_ [Epa] 228 B D C 
2 3 2 43 
area AFED 1 
0------- 2.42 Е 

area AAFC 8 (2) ocus of z 
Now [z-z,|.. =a(1+ v3) 
[2—2] -а(43-1) 

2-2. 1 
>| стах 3 = 3 21008) 

z- zalan 


from (2) & (3) k= 24. 


(B) 


ES sinO _ 1 «| si(rrl)-r0 | 1 Ч 1 
ex | 2-2 | | 25-10 PX 22 


Сүү 2соѕ(г+1)ӨсоѕгӨѕіпӨ = | cos(r*1)0cosr0 эс) 


1 5 ((tan(n+1)0-tan0) ы | sin nO | 


ЕТЕ cos(n+1)0.sinn@ 


(C) 
2 2 


Any point on the line through Р(а,2)15 (a*rcos0,2-4rsinO) and meets the ellipse жт аї 


two distinct points A апа D 
(а +тсоѕ0)? ,Q* rein) _ 
9 4 
= (4cos?0 - 9sin"0)r^ -4(2acos0 + 9sin0)r--4a?-0 
Е Да? 
~ (4cos?0 + 9sin’6) 


1 


=> PA.PD 
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2a 


also line meets the axes at B and С > РВ.РС----- 
sin0.cos0 


since PA, PB, PC and PD are in О.Р. 
4a? 2a 
> . = . 
Асо870--95іп70 ш0.со80 
=> 2авіп20--5со520-13 
EE гы. ee or a>6 
Мда2+25 


(0) 
Аѕ УПк+3)°-(к+2)](К+2)! + 3.3! = 2003.2003! 


К=1 


= Y Eee) dee3) (2) 02) + 3.3! = 2003.2003! 
k=1 


=> (n+3)(n+3)! = 2003.2003! = n = 2000 


1 x 


1/2 1 то ЖҮ Зей "Eu 
1 |» Х m tee тіре |8 


[л 2 
-е E =| 10-41) 


(B), (C) 
Applying Leibnitz rule, we get 
f(x) = x — x° f(x) 


x 
f(x)= 
9 1-х? 
1 X 1 
= dx 
|o ! с 
4 4 
ots 
2 5 
(A),(B), (C), (D) 
С A 4 
tan — = —,tan— = — > tan — = — 
3 2 27 7 
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STA 252996 


B С 
tan —.tan — = 

2 2 5 
г. Perimeter=42 


ЛА = ғ.5. = 84cm? 


А В С 
2: шил ері all are less than 1. All angles are acute. 


44. (A), (B), (C) 


(В) (a- c -b1*«2c (-1)-(0-с-а) = 0 
-1 is root of the equation which is rational. 274 must also be rational 


2 
(C) x = — Satisfies given equation which is rational 
с 


45. (В), (С) 
i2 pod 
(1-8 zb 
1-е 


l+e 
І0<е<1, ——>0, So, (В) is correct 
-е 


(t = tanx/2) 


1+ 
If e » 1, 116 0 So, (C) is correct. 


=¢ 
46. (A), (B), 
xci yel 199.2 
0 BP gn 
5 5 5 


47. (A), (C) ,(D) 


DA 
A TEOR B(x, 0) 
dx 
О В А 
| 
y dy 
Х----2Х, -y=x 
dy mm 
dx 
dy х 
y x 
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LN |Y] = -LNIX] + C 
CURVE IS PASSING FROM (1, 1), C 20 
XY - 1 


48. (А), (В), (D) 
Multiply R,, К,, К; respectively by a, b, c and take out a, b, c common from C}, C5, C, 


respectively. 
а. a? a? 
vues b’+1 b? 
c? e +l 


Apply R, +R,+R; and take 1-- Ea? common 


1 d 1 
50 =(1+ а?) b b? 
c? c? c?41 


Make two zeros by C, —C,, C4- C, 
nD2aj.b?^.c +1=1(given) 


>a? +b? +c? =0 => (с) 


49. (А), (В), (C),(D) 
GIVEN 2 (ар +bP, +cP, )=K = y= 2424 IS MINIMUM. 


1 2 3 


WHEN y овна 2-0 IS MINIMUM. 


1 2 3 


1 P P P P P P 
BUT, ye —. a? 4b? «c? ab| —+— |+Ьс| 24+— |+ab| —+— 
2K P, B Р, P, Р, Р, 


> aus (a? +b° +c? +2ab+2bc+2ac | 
2K 


2 
=> y > (atb+c) when P, = P, Nr = P, = P, = P, -1 
2K B- PR -B Р; B R 
=>i.e, when Р, =P, =P, 


<. Pis incentre of AABC 


SECTION- C 


50. (1) 
Let AD, BE & CF are medians Mi, М» & Ms respectively 


Clearly M,= AD =< 2(b? +с?) - a? м, =5 2(а? +с?) - b? м, => 2(a? +b*)—c? 


n 
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51. 


52. 


з(а? +b? +c?) 
4 
Now apply AM > GM on М?,М2,М3 


=> М? +M + М5 = 


3 (а? +b? +c?) 
> E (M,M.M,)*° 
since a > b > c > М, <M, <M, 
2 M,MAM, are in G.P. 


=> MMM, = (M3)? 


=x3 
3 -а +b? +c? >1 


The given expression can be re written as 
У lox? «(t -х)) where 0 <х <1 


хє(р,4/,8,| 
consider the function f(x) = 2x? + ( 1-x)*,0<x<1 
So Р (х) = 4x -2(1-x) 
For critical points 
f(x) = 0 
or х= 1/3 


1 
Thus set of critical points is {0.2.1 


1\2 
Now f(0) = 1 4 F 0-2 


Thus maximum value of f(x) is 2 and minimum value of f(x) is 2/3. Therefore maximum value of 


given expression is 4 x 2 = 8 and minimum value is 4x ( 2/3) = 3 


(9) 
Let X1, Хо, хз, X4,X5 are the no of objects obtained by different person 
Then xX;+ хо + Хз + X4 + X5 = 21 
1 €X1 < X2 < X3 «X4 < Xs 
Let Уі = X1 
У2 = X2 — Хү 
Уз = Хз — X2 
Ya = X4 — Хз 
ys = X5 — X4 
2. Бу, + 4у2 + Зуз + 2y4 + ys = 21 
Бір + 44 + 3% + 21» +t = 6 (ti -yi— 1, 2,3,4,5) 
ty, to, ts, t, ts 2 0 
the no. of solution of above equation is 
Coeff. of xê in (1+ x ex Lex EK wo) (1+х9+х°+...)(1+х°+х°+.....) 
(1+ X9 x^ ....) 
=Coeff. of xê in (1-39) (14x?) ( 14x? + xô) ( 1+ х2 + х“ + x8) ( 1+ x+ x9. XÔ) 
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=Coeff , оёх in (14x* + x°) ( 1+ x? + x9) (1+ x? + x4 + xô) (1+х+х°+.... +х°) 
= Coeff. of xê in ( 1+ x? + x* ex? + xô) (14 х2 + х + хб) (14x 4.x? +... x9) 
= Coeff. pf xê in ( 1+ х2 + x? + 2x^ + 2x94 3x9) (1+х+ х°+... xS) 


=9 
Now the variables x4, X», ...., Xs can permute іп 5! ways 
Total no of ways = 9x 5! 
= 1080 


(1) 


Roots of the equation ах?+х-1-а = 0 are 1,0, 


зайран ыг 
а 
д 2 2 2 + 29 
= tim C+ X E25 CUE ES ХН qi Вах ax + a] 
x» (е “-1)(х-1) o (e ^ -D(x- 1) x>} (е7“-1) 
zu ae ex ЭРЭ eet dte pe doe В 
xd (e ^ -1) xod а. 
(4) 
о, В, ү are the roots of equation x? + px? «qax -q20 7 1a. (i) 
111 
then equation whose roots аге —,—,— will be 
a py 
qx? — qx? — px -1=0 ater replacing x by : ze (ii) 
x 
roots of this equation a’, B’, у are in А.Р. 
2В' = о + у 
азо а +В'+у = 1 ЗВ' = 1 
р ТЕЙ! 
a’ p+ В'ү+о y == => oa 
"0!,,! 1 . . .. 
a'p'y'2— Put x =— in equation (ii) 
q 
9p + 2q = -27 
| MOL ОЕ. НЫ 
Using +—+ IVA РА +—+ 
ор ү) о p y ор By ау 
1 1 1 1 1 
Now —+—+-—=1 also —--—. 
о. y В 3 
So 1= к 1а. 1= тҮ?) 
a p v Bla ү] оу o p y В ay 
1 1 
owl eee bd ---4а,1- ы La ge 24: 3i +a 
3 y 3 a p y 9 43 3 
1- к» «| 2d! = СЕ ин 150; 50 ж чес 
a p ү 9 a BE ү 3 a p y 3 


a и а о атаан 
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CONCEPT RECAPITULATION TEST - 111 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 

4. Each partis further divided into three sections: Section-A, Section-C & Section-D. 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B. Filling of OMR Sheet 

1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section-A (01 - 03, 24 — 26, 47-49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


72) 
== 
СС. 
ТЕ 
o 
Ь- 
Qo) 
LLI 
== 
= 
e 
z 
zl 
= 
< 


2. Section-C (11 – 20, 34 - 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


3. Section-D (21 - 23, 44 - 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer апа —1 mark for wrong 
answer. 


Name of the Candidate LIL 
LEE TEE E ETE E Ї ЇЇ ЇЇ 1! 


LIL 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron e= 1.6 x 10°C 
Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 


CHEMISTRY 
Gas Constant 8.314 J K mol" 


0.0821 Lit atm K-' тог” 
1.987 = 2 Cal K” тог! 


Avogadro's Number Na 6.023 x 1023 
Planck's constant h - 6.625 x 10-4 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 
4.2 joule 

1.66 x 10727 kg 
1eV - 1.6 x 1071? J 


1 Faraday 
1 calorie 
1 amu 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/18 


PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. 


The internal energy of a gas is given by U - 2PV. It expands from Vo to 2Vo against a constant 
pressure Po. The heat absorbed by the gas in the process is 

(A) 2PoVo (B) 4PoVo 

(C) ЗРоУо (D) PoVo 


A metal rod of length / & area of cross-section A is suspended to the celling by one of its end. 
The density of metal is p, young modulus of elasticity is Y. Choose the correct option 


(A) The stress at mid point is /pg 


2 
(B) Extension іп rod due to it's own weight Аё = 25 
p^ AD 
(C) potential energy stored in rod due to its own weight U = 3Y 
(D) The stress at mid point is 2/pg 
A point object P is moving towards left with P 
speed 5 mm/sec parallel to optical axis of a 5 mm/sec e 
concave mirror of focal length f = 20 cm. The | 
vertical separation between object and optical 1 cm 
axis is 1 cm. Find velocity of image of objectin фә и 


vector form, when foot of perpendicular from 
object on the optical axis is at a distance 30 cm 
from pole. 


(A) V; = 20i - 4j mm/sec 


(B) V, 2 20i + mm/sec 
(C) V, = 201 -j mm/sec 
(D) V, = 201 mm/sec 


Space for Rough work 


M M M MÀ — M ——— T a e —— M 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


A charge ‘q’ is placed on the diagonal AP of a cube at a distance B 
" from the point A. Choose the correct options. А 5 
(A) The sum of electric flux passing through the surface ABCD ч е... nd 
and РОВ is -4- S AR 
Зє, R Q 


(B) The sum of electric flux passing through the surface ABCD 
and PQRS is v 


£o 
(C) The flux through both the surfaces ABCD and PQRS are same 
(D) The flux through the surface ABCD is larger than the flux 
through surface PQRS 


Two identical uniform large rings each of mass m are 
connected through a bead of same mass, which can 
move freely. When bead is released it starts sliding 
down. The large rings roll apart over a sufficiently 
rough horizontal surface. Whole system is released 
from rest as shown in figure. 

Choose the correct Option(s). (Neglect friction 
between bead and large rings) 


(A) Acceleration of the bead at the initial moments is 2 
(В) Acceleration of the bead at the initial moment is 2 
(С) At the initial moment normal contact between bead and any of the ring is шаш 


2-/2тд 
5 


(D) Normal contact between bead and any of the ring is 


Space for Rough work 
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6. Two parallel resistance less rails are connected by an inductor 
of inductance L at one end as shown in the figure. A magnetic 
field B exists in the space which is perpendicular to the plane L 
of the rails. Now a conductor of length /, mass m and 
negligible resistance is placed transverse on the rails and 
given an impulse J towards the rightward direction. Then 
choose the correct option(s). 
(A) Velocity of the conductor is half of the initial velocity after a displacement of the 


3J'L 
4B^/?m 
(B) Current flowing through the inductor at the instant when velocity of the conductor is half of the 
2 


4Lm 
(C) Velocity of the conductor is half of the initial velocity after a displacement of the conductor 


3J?L 
быс =. 
В2/2т 


(D) Current flowing through the inductor at the instant when velocity of the conductor is half of the 
2 
initial velocity is i= |32 
Lm 


7. Man A of mass 2m is standing on a ladder of mass m. Ladder is 
attached with an inextensible light string and man C of mass 3m 
is holding the other end of string. Initially, the whole system is at 
rest. Assume whole system is at sufficient height and pulley is 
frictionless. Also A and C are at same horizontal level. Then 
choose the correct options. [g = 10 m/s?]. 


——»- J 


Г 0 | 
9 
© 


conductor d = 


initial velocity is i= 


ground 

(A) If man A starts climbing up on the ladder with a constant acceleration of 4 m/s? w.r.t ground 
then, the vertical distance between А and С after 1 sec is 1 m 

(B) If man C starts climbing up on the rope (while A remain at rest with respect to ladder) with 
constant acceleration of 4 m/s? with respect to ground then, the vertical distance between A 

and C after 1 sec is 2m 

(C) If both man A and C starts climbing up with constant acceleration 4 m/s? with respect to 
ground then, acceleration of ladder is 4 m/s? upward 

(D) If both man A and C starts climbing up with constant acceleration 4 m/s? with respect to 
ground then, acceleration of ladder is 3 m/s? upward 


Space for Rough work 
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8. In the Searle’s experiment, after every step of loading , why should we wait for two minutes 


before taking the readings? 

(A) So that the wire can have its desired change in length. 
(B) So that the wire can attain room temperature. 

(C) So that vertical oscillations can get subsided. 

(D) So that the wire has no change in its radius. 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


A particle of mass m is connected to a block of same mass by an 


inextensible string of length ¢. The block is free to slide on the smooth А . 
horizontal surface. Size of the block is large enough so, that is doesn’t О 
topple and particle doesn't hit on the ground. Now the particle is 
released from the horizontal position of the string as shown in the figure. m 
Answer the following two questions. 
ЖРА АА ОАР УЛУУ. 
9, Speed of the block as function of 0 (where 0is the angle made by the string with downward 
vertical) will be: 
9/с050 2g/cos0 
A) ,|2— —— Бұ 599 
vi \1+ tan? 0 (8) V1+tan? 0 
l 
(C) V= со. (р) V = коз 
1+ 2їап Ө 2+їап Ө 
10. Normal reaction offered by ground onto the wedge as a function of 0, (where 0 is the angle made 
by the string with downward vertical) will be: 
іп? cos? Ө(5 + sin? Ө 
(A) mgcos0 EcL (B) mg ЕАО 
(1+ віп? 6) (1+ віп? Ө) 
іп? cos’ 0(3 + sin’ Ө 
(C) пасове 2+S (D) mg "ыз сш 
1-віп Ө (1+ віп? Ө) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. 


An ant with mass m is standing peacefully on top of a horizontal stretched rope. The rope has 
mass per unit length u and is under tension F. Now starts a sinusoidal transverse wave of 
wavelength X propagating along the rope. The motion of the rope is in a vertical plane. What 
minimum amplitude (in mm) will make the ant feel weight less momentarily? Assume that m is so 
small that the pressure of the ant has not effect on the propagation of the wave. (Given à = 0.5m, 


и = 0.1 kg/m, F = 3.125N, Takeg = л?) 


A photon strikes a hydrogen atom in its ground state to eject the electron with kinetic with energy 
16.4 eV. If 2596 of the photon energy is taken up by the electron, the energy of the incident 
photon is (24x X)eV then ‘X’ is; 


Two men A and B, A standing at periphery of circle of radius R and B standing at centre of the 
circle. A starts moving on the periphery with constant acceleration "a" and B starts moving with 
constant velocity v at an angle 0, from the line joining initial position of A and centre, such that 


they meet during subsequent motion, for this purpose maximum possible value of v is ae. Here 


ais aninteger. Find a. 


The range of voltage of a galvanometer used as a voltmeter can be changed to n times its 
original value with the help of a 270 resistance. Using the same galvanometer as an ammeter, 
its range of current can be changed to n times its original value using a 3Q shunt. Find the 
internal resistance of the meter (in Q). 


In given arrangement side of each small square is d. Two point 
charges q and q’ are placed as shown in the figure. If the total 
electric field at A is as shown in the figure below and potential at 


point A is given by d then find n. A 


TE "ф 
0 4 Гер 
e 


о 
о. 


Space for Rough work 
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A small particle is attached to an inextensible 


string and placed on a table. The other end is m — 
a 
pulled with constant acceleration T towards Жэ 000007 


right. Initially the particle was at rest. After the 
particle leaves the edge of table, the 
maximum vertical displacement of the particle 


is from initial horizontal level is En Find the 


length of string in m. 


A narrow horizontal tube AB of length 1m open at A 
and closed at B is filled with an ideal fluid. The end B Ф 
has a small orifice. The tube is set in rotation in 


1m 


horizontal plane with angular velocity о = 10rad/ sec. 
About a vertical axis passing through A. The efflux | 


velocity of the fluid is V m/s. The length the fluid is А 
£ 2 0.4m. Find the value of V. 


In the circuit diagram shown, Xc = 1000, Х = 
2000 & Н = 1000. The effective current through the 


source is VX ampere then find out value of X: 


200V © 


In the figure shown AB, AC and PQ are thin, smooth, rigid wires, 
AB and AC are joined at A and fixed in vertical plane. 
ZBAC = 20 = 90? and line AD is angle bisector of angle BAC. A 
liquid of surface tension T = 0.025N/m forms a thin film in the 
triangle formed by intersection of the wires AB, AC and PQ. In 
the figure shown the uniform wire PQ of mass 1 gm is horizontal 
and in equilibrium under the action of surface tension and 
gravitational force. Find the time period of SHM of PQ in vertical 
plane for small displacement from its mean position. In the form 


x? and find value of X. 
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20. Figure shows a uniform metal ball suspended by thread of 
negligible mass from an upright cylinder that floats partially 
submerged in water. The cylinder has height 6 cm, face area 
11 cm? on the top and bottom and density 0.5 g/cm?. 4 cm of 
cylinder’s height is inside the water surface. Density of the 
metal ball is 8gm/cm?. R is the radius of the ball. It is found that 


R? = Зо, where o. is an integer (py =1дт / cm?) (system is 
о 


in equilibrium) [x = 22/7]. Find о 


SECTION – D 


(Numerical Based XXXXX.XX answer Type) 


А-11 cm? 


6cm 


14 cm 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 


with answer ххххх.хх. 


21. A radionuclide with disintegration constant 7.18 produced in a reactor at a constant rate а(- 2A.) 


nuclei per second. At t = 0, there are no nuclei present in the reactor. During each decay energy 
Eo is released. 20% of this energy is utilized in increasing the temperature of water. Find the 
increase in temperature of m mass of water in time t = T1/2 if specific heat of water is s. Assume 
that there is no loss of energy through water surface. (Given Eo = 100 times the energy required 


to raise the temperature of mass m of water from 0°C to 100°C) 


22. A parachutist jumps from the top of a very high tower with a siren of frequency 800 Hz on his 
back. Assume his initial velocity to be zero. After falling freely for 12 s, he observes that the 
frequency of sound heard by him reflected from level ground below him is differing by 700 Hz 
w.r.t. the original frequency. What was the height of tower. Velocity of sound in air is 330 m/s, and 


g = 10 m/s?. 


23. A uniform cylinder of mass 2m and a block of mass m are connected by a 
light string passing over a fixed smooth pulley as shown in the figure. The 
system is released from rest when the lower edge of the cylinder just 
touches the surface of the liquid. The area of cross-section of the cylinder 
is A and its length is L. What should be the density of the liquid, if the 
cylinder stops at the instant when the upper edge of the cylinder just 
touches the surface of the liquid? Assume infinite extension of the liquid 

zero. 


and the viscosity of the liquid to be 
(Given m =1kg, A = 10 2т^, L - 1m) 
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Chemistry PART - II 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


24. 


25. 


26. 


Which of the following is not a balanced chemical reaction? 

(A) 2МпО; + H,O, + 6H: ——>2Mn* + 30, + 4H,O 

(B) ЗР,5, -38МО, + 8H,0+20H* — 12H,PO, +9SO,* +38NO 
(С) 550, ° +2MnO, + 6H* > 5SO,? « 2Mn* + ЗН,О 

(D) None of these 


hich of the following is not a correct statement about Al2(CH3)6? 

) Maximum no. of atoms present in same plane = 10 

) Maximum no. of C - atoms present in same plane = 4 

) Maximum no. of atoms present in a plane which contain two C atom = 6 
) None of these 


Arrange these compounds in orders of increasing equilibrium constant for hydrate formation. 


11.1 1 | i 
CH, ин ІН Н:С-СН,ОН  CH4CH5CH сСнұСсЕ; CH 
(1) (11) (ПІ) (ІМ) 
(A) 1-1 « III « IV (B) IIl < Il < I< IV 
(€) IV « I « II « 111 (D) None of these 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. 
|| CH,COOH 
x + Bro — > 
0) CH3 
Br 
CH, О 
| | маон 
(1) 0 + Bro ------- 
CH3 


Choose the incorrect statement(s) for mono halogenation. 
(A) I is more suitable than 11 

(B) П is more suitable than | 

(C) | and Il are equally suitable 

(D) None of two are suitable for mono halogenation 
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28. Which of the following is/are reducing sugar(s)? 
(A) Methyl a – D- galactopyranoside 
(B) 8 - L- idopyranose (an aldohexose) 
(C) 


HO 


H 
2 OH 


H СН,ОН 


OH H 
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29. [Cr(CN), P- [Mn(CN),]* — [Fe(CN,? ^ [Co(CN),]* 
| | Ш IV 
Choose the correct statements. 
(A) I «II « IIl « IV. (strength of metal carbon bond) 
(B) >> III» IV. (strength of metal carbon bond) 
(C) I «II «Il «IV. (strength of carbon nitrogen bond) 
(D) 1-1» III» IV. (strength of carbon nitrogen bond) 


30. Which combinations behave as buffer solution? 


(A) 
1 Lit 1 Lit 
1 M NH3 1 М.СН,СООН 
(B) 
1 M NaHCO 1 M Na;CO 
(C) 
1 Lit 1 Lit 
1 МНСІ 2 M CH,COONa 
+ 
(D) 
1 Lit 1 Lit 
1 M NaOH 0.5 M NH4CI 
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31. Choose the correct statements: 


ал 5 reacts with CF,COOH faster than отв 
d» TsO 


ен with water faster than Cl 


reacts with acetic acid faster than 


д 
5 
» 


reacts with AcOH faster than 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 


Since boron has three valence-shell electrons and nitrogen has five, the molecule BN is isoelectronic with 
Cz. Also some of the allotropic forms that exist for carbon also exist for compounds that have the formula 
(BN), 


32. Choose the incorrect statement. 
(A) borazon is one of the hardest compound known 
(B) cubic form of (BN)x is called borazon 
(C) B3NsHe is called borazon 
(D) graphite form of (BN)x is used as a high temperature lubricant 
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33. Choose the incorrect statement. 
(A) on large scale the reaction of (NH2)2CO with B(OH)s at high temperature in an atmosphere of 
ammonia is used to produce borazine 
(В) Trichloroborazine (BsNsClsHs) has the structure 
Cl 


H _ В H 


B. ZB 
02 N^ cl 


| 
H 


(C) reaction of BsN3ClsHs with LiAIHa gives borazine 
(D) trichloroborazine (BsNsClsHs) has the structure 


SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. © 


СХ. ----” dibrominated products + monobrominated products 
hv 


No of optically active products are .... 
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36. 


37. 
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How many compounds/ions are aromatic? 


(A) Borazine (B) Graphite (C) Borazon 
(D) (E) = (F) 
H3C | : LH 
| 
No 
H 


Number of carbohydrats which show mutarotation аге ..... 
(A) a - D - (+) – діисоругапоѕе (В) В- D — (+) – glucopyranose 


(C) a - D - (-) —fructofuranose (D) p - D — (-) – fructofuranose 

(E) sucrose (F) maltose 

(G) lactose 

Number of compounds which show more basic character than NHs (in aqueous condition) are ... 
(A) М(СНз)з (В) МН(СНз)г (C) NH2CHs 

(D) N(C2Hs)3 (E) NH(C2Hs)2 (F) NH2C2Hs 

(G) N(n-Pr)s (Н) NH(n-Pr)e (1) NHa(n-Pr) 

(wh 


where n-Pr = normal-propyl) 
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38. a of compounds which show optical activity are ..... 
u^ (B) 
(D) H 
Es ae 
Mo" | 


МөэС, £e; (F) | HN NH, 
їс--С--0--0--0 ee 2. 


9 a 
Кө 


Н 
(H) нс, H 
85:18:55 
H H 
МО, аан 


СООН МО 
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40. 


41. 


42. 


43. 
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The percentage of Мі“? апа Ni*? ions in Nio.s801.00 is x and y respectively then value of 2 is .... 
y 


An aqueous solution of glucose boils at 100.01°C. The molar elevation constant for water is 0.5 K 
kg mol". If number of glucose molecule in the solution containing 100 g water is 1.2 х 10% then 


Xr 
— is 
3 


Find number of compound(s) in which atoms of anion are bonded by only one covalent bond. 
NaOH, NazO, МагО», ВаО>, Саб», Сан», BaCle, Ма25> 


Find number of yellow ppt from given below: 
AgCI, AgBr, PoCrO4, Fe(SCN)s, Hg2l2, PoBr2, Pblo, Ғе(ОН)> 


Find number of order which is/are correctly arranged. 

(І) CH, < БІН, < SnH, (boiling point) 

(1) SoH, > NH, > PH, (boiling point) 

(ШІ) H,O > SeH, >H,S (boiling point) 

(IV) HF > HBr > HCI (boiling point) 

(V) F, < Cl, < Br, <I, (bond length) 

(МІ) E, > Cl, > Br, >l, (bond energy) 

(VII) chair form of cyclohexane > half chair form of cyclohexane (stability) 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. Two moles of an ideal gas were heated in a rigid container such that its internal energy rises by 
(40 x 8.314) J and temperature increase by 8 K. One mole of the same gas undergoes a 
reversible adiabatic expansion such that the ratio of final volume to initial volume is 32. If 


25 = xlog2, where Р: 8. Рг are initial & final pressure respectively then х is 
2 


(R = 8.314 J mol! КЭ) 


45. The following equilibrium was established at constant T in a rigid container starting with only 
AB(g). 


AB(g) —2A(g)* B(g) 
The degree of dissociation of AB is 2096 under these conditions & the relative vapour density of 
the equilibrium mixture is 'y'. Neon gas (inert) is added in the container such that its mole fraction 


is 0.4. The vapour density of the gaseous mixture in the container is ‘z’. Then (y + z) is 
(molar mass of AB(g) = 60 & neon = 20) 


46. Out of the following wave-functions, only one is of the 2s orbital of H-atom 
1 
1 yp pos 
ауу-|--і|1|2--1е % 
БАСТ” а 
: 
2 2 EN ON 
(brass 1 : 6 мүн 
24ra а a 
i 
1 2 r E 
c) y =| — | | 2-— |e %.с050 
©) v =| 52 ар | 
T 
Е r\ z 
d) y =| —— | |—|le™ 
(9) v =| а а 


Using the correct wave-function, calculate the probability of find а 25 — electron іп Н atom on the 
spherical surface at a distance of twice the bohr’s radius from the nucleus (ao = bohr’s radius). 
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Mathematics PART - III 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


47. 


48. 


49. 


There are 20 locks and their 20 corresponding keys. If each lock has exactly 1 matching key then 
the maximum number of trials to match the locks with their corresponding keys 

(A) 20! (B) 19! 

(C) 1 (D) none of these 


If a A ABC is formed by the lines 2x + y — З = 0; x — y + 5 = 0 and Зх —y + 1 = 0, then the cubic 
equation whose roots are the tangent of the interior angles of the triangle is 
(А) 2x3 + 3x2 8x +3=0 (В) 2x3 + 3x2 +8x+3=0 
(С) 3x3 + 3х2 - 8x4 3-0 (D) 3x3 + 3х2 + 8x « 3-0 


In AABC, 2x + Зу + 1 = 0, x + у = 1 and 2x — y + 1 = 0 are median through vertex A, altitude 
through vertex B and angle bisector of C respectively 


(A) intercept made by BC on y-axis is = (B) area of AABC is e 


(C) intercept made by BC on x-axis is хэ (б) none of these 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (B), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


a b c d, b, c, а d, c, 
Let determinants A=|a, b, c,,^,- d, b, с,,А,-|а, а, с, and 
а; b, b, d, b, C; а; а, Сз 


D 
Qa 


а 

А,-|а, b, а,| апа сопвідег the statements 
а; Б, а, 

(i) if A=A, =A, =A, =0 then the equations a,x+by+¢c,z=d, (i=1,2,3) have infinitely 

many solutions 

(ii) if A, =A, 2A, =0 + А then the equations ах--Бу-с2-0, (i=1,2,3)have unique 

solution which of the following are wrong 

(A) (i) and (ii) are always are wrong 

i) may or may not be true but (ii) always true 

n 


both (i) & (ii) equations are always consistent 
i) is false & (ii) is true. 


(B) ( 
(C) i 
(D) ( 


Let 1.1.2 + 2.2.3 3.4.4 + 4.8.5 5.16.6 +... п terms = (an? — bn + 2)2" – с, (a,b,c e М) then 


(A)a+b=c (В) За-0-с 
(С)/а-0-0-4 (D) None of these 

1 1 
The extremum values of the function f(x) = + , where x e Ris: 


sinx+4 cosx- 
4 2/2 
А) ——— B) —— 
A 93-17 
242 AND. 
С р 
e 4/2 +1 | ДРИ 
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53. If roots of f(x) = x? bx + с = 0, b is an odd integer & c e z; are prime numbers, then 
(A) c is an odd integer (B) c is an even integer 
(С) 2b-c=4 (0) 22 +с= 4 
54. Consider 10 sided convex polygon іп which по two diagonals are parallel. ‘S’ is the set of 


distinct points of intersections of diagonals. A point is randomly picked up from ‘S’. Which of 
the following is/are true. 


(A) maximum value of probability that the point is outside the polygon is = 
(B) maximum value of probability that the point is on the polygon is E 

(C) maximum value of probability that the point is inside the polygon is E 
(D) none of these 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


2 
Let g be a continuous function оп R and satisfies g(x) + 2| cos xsin tg(t)dt = cos x 
0 


55. . The value of BO is equal to 
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56. 


The value of lim 8 (x) is equal to 
x0 xg(x) 
1 
(A)! (в) -2 
(С) 2 (D) -2 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. 


58. 


59. 


Let p be a positive integer and g(x) be a polynomial with integer coefficients 


x 
satisfying 2| g(t) dt - x" = xg (x), where x 2 1. The sum of all possible values of р 
is. 
Suppose p4 & po are the point of maximum and the point of minimum respectively of the function 
f(x) = 2х3 — 9 ax? + 12 а2х +1 respectively, then for the equality p? — p, to be true the value 


of 'a' must be 


If n be a positive integer such that n > 3, and the value of the sum to n terms of the series 
Ln L 1 (n-1)+ (п- A 2) (1-2) (n —D(n — -3) 


(n—3)+.... is ‘S. then the 


25 . 
value of — is 
19 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 
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3 
If the normals to the curve y = x? at the points P, Q and R pass through the point (0, 5) , then 
the radius of the circle circumscribing the triangle РОН is 


The function f is one to one and the sum of all the intercepts of the graph is 5. The sum of all of 
the intercept of the graph of y = ғ (x) is 


3 
In any triangle, if ‘A’ is the maximum value of 


then ‘54A’ is equal to 
қ; 


Тһе equation арх? +а,у +z’ +а,ху+а,у+а„Х+ах+а„у+а&+ а, = 0, where 


a, € Z,1-1,2,3,4,5,6,7,8,9 is locus of the point which moves so that its distance 
from the line x=y=z is twice its distance from the plane x + y+z=1. Then the value 


9 
of Уа, is 
i=l 


If 18 points are arranged in triangular form as shown in figure. The 
number of triangles formed by these points is abc where abc is three 
digit number, a, b, c e z & a 2 1, b >20, с> 0. The value of a + b + c is 


(1) (14x) y 


(1+ x 
Consider the determinant A(x)=|(1+ х)“ (tex)** (1+ Ын where ai, а>, аз, bi, 02 8. 
( X 
)i 


(1x) (1 х) Ne 


bs е М. Sum of coefficients of x and constant term of A(x 


1+ 


IS 


1 5 
If lim (cos x + p? sing? x)* = ө?, then the value of (pq) is 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


24 
1 
67. If z2 z + 1 = 0 then the value of SiG +—)° is equal to 


i=l i 
68. A sequence of equilateral triangle is drawn. The altitude of each is ҰЗ times the altitude of the 


preceding traingle, the difference between the area of the first triangle and the sixth triangle is 
968У3 square unit. The perimeter of the first triangle is. 


69. If A(a) is the area bounded by ху? = 4а (2а- x) and its asymptotes then the value of a|s М і5 
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ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - Ill 


PAPER-2 
Q. No. | PHYSICS | Q. No. CHEMISTRY Q. No. MATHEMATICS 

1 C 24 A 47 D 

2. B 25. D 48. A 

3. B 26. B 49. A 

4. AD 27. BCD 50. ACD 
5. BD 28. BC 51. ABC 

6. AB 29. AD 52. AC 

7. AC 30. ABC 53. BC 

8. ABC 31. ABC 54. BC 

9. C 32. C 55. C 

10. B 33. D 56. B 

11. 2 34. 8 57. 7 

12. 5 35. 9 58. 2 

13. 2 36. 6 59. 0 

14 9 37. 9 60. 1 

15. 2 38. 7 61. 5 

16. 2 39. 6 62. 6 

17. 8 40. 7 63. 7 

18. 8 41. 4 64. 9 

19. 5 42. 3 65. 0 
20. 8 43. 6 66. 8 
21. 00772.00 44. 00007.00 67. 00048.00 
22. 01057.50 45. 00044.00 68. 00012.00 
23. 00200.00 46. 00000.00 69. 00036.00 
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Physics PART - | 


SECTION- A 


1. C 
W = P,AV = P,V, 
and AU = 2P, (2V, — V, ) = 2P,V, 
а= W - AU = 8P,V, 


2. B 
T = Axpg(x = distance from lower end) 
T 
Stress = — =x 
А pg 
2 
vg = РОС 
2Y 
3. B 
LU So не 5 mm/sec 
v -30 -20 P 
У =-60 
A 1 cm 
a Ven 
Yo u 
y; = -2cm 1 30 ст 
E" E V 
forv, V, ве (0) : у, 29 
u Image 
= -4(-5) = 20 mm/sec 
for У, > Sie 
Yo u 
yu = -yV 
on differentiating the equation with respect to time 
dy, du dv dy, 
——(и = =0 
a )УУгд Yo at E: 
dy, 
2 (30) + (-2)(-) = -(20) 
ой =1mm/sec 
dt 
Vi = 201 4j mm/sec 
4. AD 


(a) We can easily see that charge q is placed symmetrically to surface ABCD, ABSR and ADQR. 
Charge q is also placed symmetrically to rest of the surfaces. 

If the flux through the surface ABCD is x and through RSPQ is y 

Now by Gauss law 
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9 = 
£o 
= 9x+3y - X. 
ёо 
q 
>x+y=— 
y Зе, 


(а) Flux through two surfaces аге not same flux via ABCD is larger. 


Ans: (a) 295 (6) Flux through two surfaces аге not same flux via ABCD is larger. 
ёо 


BD 


Constraint relation 


aR "d 
х 
а; 4505 


a,cos45° = a, cos 45? 
>a,=a,=a 


^ 450 


а; 


g 
we geta== 
: 5 


АВ 
di 
Еа =L— = Bv? > di = 
dt L 


In 


BY (vdt) = T dx 
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В/ 


L 


2/2 
сав 255 X(« 
L 


JC- SHM of rod) 


mag 


(B20? 
o= - 
ШЕ 
using SHM equation v? = vi, — o*x* 
2 _. Зу та, 
До? 
3J^L 
x 24l——— 
4тВ2/2 


. B? Га 
“Іш--.Х- 
L 4mL 


7. N- 2mg = 2ma, 


N«mg-T-2ma, 
T - 3mg = 3ma, 
а, = 4 and a, =а, = 


=а,= 2 т/8? (by equations) 


Sa = 
2 2 


ea =2т/5° > бе = 
а,=4;а„=-а, 

= Т=3тд+12т 

by (ii) N+mg-3mg-12m = -ma, 
=>N=2mg+12m-ma, 

by(i) 2mg + 12m - ma, - 2mg = 2ma, > a, = 4 


>a, =0 ->54-0 


a, = &;а, = 4 > Т = 3тд+12т = та, = 42 


= а, = 4m/ s* upward 


8. АВС 
(Sol. 9 & 10) 
Ө 
‚В 
@ туп 
27 V, 
--ң>У ^ (Rel. to A) 
A V, cos 0 
.--у V «——3À4 
- = 
V, sin 2V tan0 


x2x1=1m. 
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Applying conservation of linear momentum. 


mV =m(v,cos@-v) => V, = aN E а 


с059 E с050 
Applying conservation of mechanical energy 


mg/cos0 = ту +im(v? +4V° tan? 0) 


= wy? (2+ Atan? 0) - mV? (1 +2tan? 0) 
2 N=Tcos0+mg 


9/со50 ТзіпӨ = ma 
V = ->= 
V1«2tan*0 ан 


gl (572028 
ү, = 2 = 2 
| |р 1+5їп? Ө mg 


N=Tcos0+mg 


Tsin6é=ma 
Motion B w.r.t. A 


2 
T + Tsin? Ө – mgcos0 = та. 


F, = та 
T(1+sin® 9) = тасовө+ 704, 870257. = Tsin 
2 1+sin° Ө 
; 4со50 
Т(1-віп20|-тд0| соѕ0 + ———— 
| ) 4 11) 
: 5.4 sin? Ө 
T(1- sin? 0) = macos0! 22-22 
| ) ? [E 
22 
T = mgcos0 санан 
(1^ sin* 9) 
cos’ 0(5 + sin’ 0) 
N= Тсоѕ0 + то = mg| 1+ 5 
(1+ sin* Ө) 
SECTION - C 
аах = 0 Anin =9 
е е 
A 
F 
v= |- 
u 
g 
А min ue 
2 
= gx P = 2x10?m = 2mm 


4n°F 

Energy required to just remove the electron = 13.6 eV 
2. Energy required = 13.6 + 16.4 230 eV 

If E be the photon energy 25% 

E = 30 eV, Е = 120 eV = 24x5eV 


X25 
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13. Let they meet at C 


R Re 

V a 

v-R a _ aR 
\280 \20 


M 
2-2 
=> G “МММ 
| we 
25 > 
nV, 
n-1)V 
R= | ) 5 = (п 1)xG 
А 
(n-1)l, 
—ANW 
G 
S =—; G-JRS 
n-1 
15 Since the angle of E with horizontal and vertical is 45°, magnitude of Eq and Eq’ must be equal. 
a'l 19" 4 
Ей =k -К Ед =К-—- 
E (2d) 4d* Wege ee 
q'--4q 
potentialof point A V, = V+ V = 248 ,K8 = X8 
2d d d 
2014 
4ne,d 


16. Applying W.E. T with respect to O. 
mg/sina -та/(1-сова) 


2sin сов = 
2 Pos a os 
2 


the maximum vertical displacement 


244 АӨ yom 
25 


fsina 
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17. For fluid in tube $F =m a,m 


(P—P, )A = Alpo’? [L -5 


2 
Р =P, + épw*| L-— 
il 2 
By applying Bernouli theorem at end of the tube 
f 1 
Р, -/po* | L-—|-P, + pv? 
0 | Э 0 2? 


2o (? (21 
2 


i Ve 
-10х0.4 [2*1 4. 8m/sec 
0.4 


pc дд ! 
R 100 > | х 
T V 200 2A E 2: ZZ (Ху-1000) 


ОХ -X, 100 200v ©) : 
| | (X, =2000) 


[= 42 +1? = 24/2 Amp. 


19. The F.B.D. of wire PQ is 
The force due to surface tension = Fst = 2T x 2 AD tand 


Ел = (2T)2ADtano Бет = (2T)2(AD + x)tano 


pum der mean position 


P Q 
mg mg 
Figure (a) Figure (b) 
For wire to be in equilibrium (Figure (a)) 
4TAD tanO=mg  .... (i) 


If the wire PQ is at a distance x below the mean position, the restoring force on the wire is (Figure 
(b)) 
-ma = 4Ttan0 (AD + x) - mg = 4TtanOx 


Hence the wire PQ executives SHM 


—  ———— M —— — — ——— Á—— HÁB— —Á— — A eel 
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a= Al shox 
m 


comparing with a = —*x we get 


о? = АТ апе 
т 


-3 
or T = 2n] u = 2л, one - = 2 
4ТіапӨ 4х25х10% 5 


20. =AR* p, + Ah.p,g = SUR py J + Ah,.p,g È 
1/3 
x ЗА (hup, ed 
4л(р,-р,) КЕП... 
Using values 
А = 11 ст2; hie 4 ст; р, =1gm/cm’; р h; 
i 


p, = 0.5 gm/cm?; р, = 8gm / cm? 


в [Sx11(4x1-6x0.5) РЕ 


(22 «5-9 8 


>R? = 2 
8 
SECTION – D 
21. Rate of formation of nuclei at time t is 
25 = а – АМ, where N = number of nuclei at that time. 


о 
N=—(1-e” 
пе) 
Number of nuclei disintegrated in time 1, СЕ =e ) 


-. Energy released till timet, E=E,N, =E, С Е = -e™ ) 
20% of this energy is used for heating water, 


0:2E, С - 4 -e? ) = msAO 


0.26, | ot- Ž(1 -e") 


АӨ = 
ms 

Att - T,, 

0.2E, E = 2 = 1) 

»\ 2 
АӨ = 
ms 

0.2E, [0.386] 

AQ = — 217 1 - 772K 
ms 
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Let the sound observed by the parachutist at to = 12s be produced at tis. velocity of source at the 
instant of emitting sound = gt: and velocity of observer at the instant of observing same sound = 
gto. Hence the relation between apparent frequency f’ and original frequency f will be 


A A 

НА 88 ММ”: 
v - gt, (11209104 

Неге Ғ-800Н2,0-10т/ sê, v = 330 m/s, | | 
1, =12s and f' = 800 + 700 = 1500Hz Xo hi 
Putting these, we get келын | | Reflected | 
t, =95 sound (4 sound | 
Now the distance traveled by sound in(t, -1, )8ёс E i 


is v(t -t,) = БЭЭ 


Putting the values, we get 


П-1057.5 т 
2mg - Axpg - T = 2ma (i) 
T-mg-ma (ii) 
From(i) and (ii) = mg - Axpg = 3ma > a= і ag -k,-k,x 
m 
yer oe -К,Х, where К, = 9 andk, = РОА 
ах 3 3m 
0 L T 
= [мау = f(k, - k;x)dx | : 
0 0 А 
kL? 2та 
0-К1- 2 g] 11 | 
NET D | ik a 
B. ep Ls oem ZEE i | 
3 3m 2 AL Fa mg 
F.B.D. of 2m F.B.D of m 
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Chemistry PART - II 


SECTION- A 


24. Correct balanced equation is: 
2MnO, + 5Н,О, + 6H* —— 2Mn^ +50, -8Н,О 


25. A, B, C are correct statements 


CH 
AI N has banana bond 


о cl о Cl О О 
| | | | || | 
26. | CH,CH, CH < CH,CH, CH < CH, CHCH < CH,CF, CH 


Smallest K Largest K 


27. In acidic medium nucleophilicity of enol decide the rate of reaction, but in basic medium stability 
of enolate decide the rate of reaction. 


28. not reducing: an acetal ending in “oside” 


(A) 

(B) reducing: a hemiacetal ending in ose 

(C) reducing: one of ring has a hemiacetal 

(D) not reducing: all anomeric carbons are in acetal form 


29. 


| ec | S 


| Мп(СМ) 18 Synergic bonding 
6 

-3 due to more егіп d orbital 
| Fees | 


| cote, | ii | 


30. A (after combination) = 0.5 М NHs + 0.5 М СНзСООН 
B (after combination) = 0.5 М НСО; +0.5 М СО? 


C (after combination) = 0.5 M CH3COO + 0.5 M СНзСООН 


31. А > NGP 
В — NGP 
C > МӘР 


32. BsNsHe is called borazine. Borazon is the cubic form of (ВМ) 
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33. Structure of BsNsClsHs T 
с Д 
кла 

| 
SECTION - C 
34. Monobrominated products are 
N Ner 


(1) (d/l) 


Dibrominated products are 


Br pr 
Br Br Br ~ AY 
p mo din de Po Br 
(1) 


(d/l) В” (1) 
(2) (d/l/Meso) 
(3) 


All d/l pairs are optically active. 


35. 
Graphite (aromatic) 


By 2B. (aromatic) 


Borazine(aromatic) 


HaC | Їл 2 | 3 
\ | | тї ae 
W^ “о 


i (aromatic) 
(aromatic) H 
(aromatic) 
О | = 
| AN " 
(aromatic) (aromatic) 


(aromatic) 
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36. A, B, C, D, F, G show mutarotation because these molecules have OH group on anomeric (at 
least one) carbon. 


37. all are more basic than МНз (in water) 
38. A, B, C, D, E, F, G, | are optically active H is optically inactive (it has plane of symmetry) 


39. Ni? >a 
№+ > 0.98 -a 
then 
ax(+2)+ (0.98 -a)(+3)-2x1.00 =0 
2a42.94-3a-2-0 
-а-0.94-0 
а- 0.94 
96 of Ni? = 0.94 400 = 96 
0.98 
% of Ni? = 4 
x 96 


Now — = =6 
4y 4x4 


_ 1000x K, xw 
Ч тх Үү 
0.01= 1000x0.5xw 
180x100 
и = 0.369 
г. no of molecules of glucose in 0.36 g = (6.023 х 1023 х 0.36)/180 
= 1.2 x 10?! molecule 


40. AT 


41. NaOH > Ма? О-Н 
Ма,О, = 2Na* 0-0: 
BaO, > Ва? 0-0: 
Ма,5, > 2Na* 5-6 
42. yellow ppt: AgBr, РоСгО,, Pble 


43. 1, 11, I, IV, V & VII are correct 
VI is incorrect, correct order is Cl» > Bre > F2» 12 


SECTION- D 


AU  40x8.314J 5 


44. m= = = 
ПАТ 2x8molK 2 
7 7 
С..--Нёу-- 
Р,т 2 y 5 


Reversible adiabatic process 
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PV! -Р,м; 


P, tal (32)s = 2' 


P, (V, 


ed. = 71092 = xlog2 


2 
Som 


e 
M 1-о 


After adding Ne (g) 


М. 06x50 0.4x20 


(b) 2 radial nodes so can't be of 2s-orbital 

(c) depends on 9” so can't be of s orbital 

(d) no radial nodes for given У, so can't be of 2s orbital 

So only ‘a’ could be correct and at г = 2ao : У = 0 > V? =0 i.e. probability = 0 
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Mathematics PART - Ill 
SECTION-A 

47. maximum number of trials = 20 + 19 + ...+2+1= 02. 210 

48. Now, Arranging the lines in decreasing order of their slopes, we get 


49. 


50. 


51. 


52. 


Ly =3x-y+1=0;lo=x-y+5=0 ; 1з = 2х+у-3 = 0 


T Ош 
1+3 2 

tanB = -3 

tanC = 1 


the required cubic equation 
(x — 1/2) (x + 3) (x-1) =0 
(2x — 1) (x + 3) (x-1)2 0 


Slope of AC = - 1 
A 
2x-y+1=0 х+у=1 
B C 
2x + 3y4 120 
Let slope of BC 2 m 
Tan „ын 
1-2| |1-2т 


Let equation of BC is y = 7x + С 


So ва e - (8 120) 
8 8 5 5 
Mid point of BC lie on 2x + Зу + 1 = 0 
So c - 379 
59 
Eg. х+у+2= 1 
Х-у-7-2 
Х-у-7-3 


here Л = Д, =A, =A, =0 and equation have no solution. 
S=(n?-n+2)2"-1 


Ё (х) = 0 = (sin x + cos x) (non zero quantity) = 0 
=> tanx=-1 = х=3л/4 or 77/4. 
Global Min =x = 2 пл + (37/4) ; global max =x = 2 n n + (77/4) 


4 2/2. 
М=——; m= — > 
Boa 442 +1 
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54. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 
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One root is 2. 


point of intersection of diagonal which are inside the polygon is "°C, = 210 
Points on the polygon is 10 but each point is point of intersection of 21 pair of diagonals. 
Points outside the polygon = "2190, –10.7С, – °C, 


= 175 
(Sol. Q. 55-56) 


2 
let | sinte(t)dt = A 
0 


So g(x) = (1-2A)cosx 
Finally, g(x) = cosx/2 


SECTION - C 


p-l 


xg (х) = g(x) + px 
It’s a first order linear differential equation. 


TO 
p-2 p-2 
So p= 3 or 4 


рег, 


р, and р, are roots of f (x) =0 
5-0 

normal at (1,2) is 2t(y-t?) 2—x-t . 
Passes through (0, 5 


A one to one function and its inverse are symmetric across the line y = x. Thus x and y intercept 
are interchanged and the sum is the same i.e. 5. 


Dus ИЛТ 
Minimum value of =>; 15 9 
r 


locus is x^ + у? +22 +5ху +5ус +52: -4х-4у-4:+2=0 
"°C, -'C, – "С, - C, = 711 


constant term = A(0) = 0 


Coefficient of x = A'(0) = 0 


cos x+ р? sin2°x-1 5 


lim e? 
x>0 X 
; 75 
p? sing? x - 2sin* — 5 
lim 2. 
x20 X 2 


By L'hospital rule 
p^? = 24 > ра = 8 
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SECTION – D 
2 3 1 2 
67. =—@ or – 06, also (2 + —) -4etc 
2 

> 32-16-48 
68. Let the altitude of the 1st A=h 

altitude of the 2nd A = V3h 

altitude of the 3rd A = 3h etc. 


Р . 2h 
now side of the 1st A is 'a4' = —— 


43 


ap = 2h 
аз = 2V3h 
Шу ag = 18h 


perimeter = 12 Ans. 


69. А(а)- 4ла” 
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JEE (Main)-2018 


CONCEPT RECAPITULATION TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 21111111 1 Е Б РЕ ЕЕ 
LEE TEE E EE E E TEE Ї ЇЇ! 


LJ JEJE EE EN EE E E EI 
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Useful Data 
PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K^! mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-4 J.s 
6.625 х 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Ма-23, Mg=24, Al = 27, Si=28, Р-31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION-A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A massless Rod AB is hinged at point A. At point P, it is K2 m 
connected by a spring of stiffness Кі and at point B it is Bac 8889009022. 
connected to another spring of stiffness K» connected to ^ smooth 5 E 
mass m as shown in figure. The length of Rod AB is £ and X 
point P is at a distance b from point A. if mass m is L 
А : 1 - К, p 
displaced by a distance x from its mean position as shown 1 
in figure then the time period of S.H.M. of mass is J | 
m(K,b* +K L ы, ft 
(A) 2x л саа 
ү KKb 
m(K,L? + K,b* 
(В) 2л DUCES 
\ Kb 
m(K,K,b* 
(C) 2л шу 
Vb + KL 
m(K,L? + K,b* 
(D) 2л DUM 
1 K,b 
A block of mass m is connected to an ideal spring of stiffness K: Ky K 


on left hand side and to an elastic string of stiffness K2 on right | : ` 
hand side as shown in figure. The time period of motion if mass 
m is displaced by ‘x’ as shown in figure. 


(A) 2л,/т/К, 
(B) 2n,[m/(K, + К,) 


C) 2n,/m( К, + K,)! KK, 


NIS 
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3. Two mass ті & mz are initially placed at rest inside two smooth 
tunnels in earth as shown in the figure. The minimum distance 
between the tunnels and the center of earth is R/2 as shown in the 
figure. Then 
(A) m: will remain at rest and m» will perform SHM with 


T.P., = 2n P 
2g 


(B) mı will remain at rest and m» will perform SHM with 


T.P., = х 
9 
(C) m: & m2 both will perform S.H.M with same time period of 
х 
9 


(D) m: will remain at rest and m2 will move down to other side of 
tunnel then move outside the earth tunnel. 


4. For a damped oscillator which follow the equation F = -K x- bV 
the mass of the block is 100gm K = 100 N / M and the damping 
constant is 20 gm / sec. Then find the time taken for its 
mechanical energy to drop to one — fourth of its initial value. 


(A) 1.73 (B) 3.46 
(C) 6.93 (D) 13.84 
5. A planet of mass m moves in an elliptical orbit around sun with sun at 


its Focus. (e = eccentricity of ellipse). Then Тлек / Tap, is [Tacs is time 
taken to travel from A to C to B & Tapa is time taken to travel from Bto р 


Dto A] 
(A) (x-26)/ (n. 2e) (B) 1 
(С) (n e)/ (n- e) (D) x/(x-1) 
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An object of mass is projected from center of earth along a 
smooth tunnel dug along the horizontal diameter as shown in the row 


figure. Then choose the condition on values of v for the object to 


й L e 9-3» } | — X 
cross P at least twice. m gt 
/ 
(А) үөн <V<JgR 


(B) (Моя) < V «Зон 
(С) JgR /2 « V < J/3gR 
(0) JgR / 4 « V < J3gR 


Two trains A and B each of mass m are moving on a longitude of a 0 
spherical planet of mass M and radius R with velocity v relative to the 
planet. Train A % B presses the rail track with forces Na & Мв 
respectively. [o is angular velocity of planet about its vertical axis|Then 


(А) N, = №, = ти - тога 
атм 2 mv 
B) N, = - R + — 
( ) A R? R 
GmM ту? 
(C) № = = та R- 77 
(D) waa. ag. mv 


А mass m of volume V = 10cm? is tied with a string to the base of a 
container filled with a liquid of density (P, = 10*kg / т?) as shown 
in the figure. The container is then accelerated with acceleration (ax 


= 9 m /s?) and (ay = 2 m /s?) s shown in the figure. lg-1(£ 
S 


acceleration due to gravity] The net buoyancy force acting on the 


mass is 
(A) 10N (B) 12N 
(C) 15N (D) 9N 
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9. One end of a uniform stick having length # = 1m is hung 
from a string as shown in figure. Length a = 20cm is 
above the point of suspension. The length of the stick 


below the surface of water is | p, / Piqua = 0.25 | 
(А) х= 0.1 m 


10. А vessel completely filled with water is suspended with help of strings 
from a spring balance as shown in figure. A cork is plugged at the 
bottom of the vessel. If the initial reading of the spring balance is Wo. 
Then the reading of the spring balance just after the cork is removed 
and the liquid begins to flow out will be [p = density of liquid & A = 
cross — sectional area of narrow pipe] 


(А) W, +pgHA (B) W, + 2pgHA 
(С) W, - pgHA (D) W, - 2pgHA 
H 
11. A capillary tube of inner radius r = 5mm is covered in a container with a 


liquid whose vapour pressure is negligible. The density of the liquid is p 
= 1000 kg / m?. The container and the tube are in vacuum condition. 
The pressure inside liquid in the capillary tube at a height h = 20 cm as 
shown in figure is [g = 10 m / s?] 


(А) «2000М/ m (B) -2000М/ m? 
N 
т? 


М 


(С) (10%-1000) (0) (10° -2000)- т 
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An object O kept a distance a = 10 cm from the surface of a 
glass hemisphere S: of radius Н. 52 is another glass 
hemisphere kept side by side of same radius R = 5cm as 
shown in figure. lı is the image formed due to object O (b = 
бст). Now, if S2 is removed and Si is kept at the same place 
and its flat surface is silvered. Then find the distance 1112. 
(where 12 is image formed by silvered S: only). (и glass = 3/2) 
(A) 10 cm (B) 12 cm 
(C) 11 cm (D) 22 cm 


A glass slab of diameter D = 20 cm is made at the base of a 
ship as shown in figure. Diameter of glass slab is much 
larger than the thickness of the glass slab. The area 'S' of 
the field of view at the sea bottom if umer = 4/3, 


Шла = 3/2 & the depth of sea base below the slab is 
h - 47m is 
(A) Әл т? (В) 
Su 
5 
(C) 1408 n? (D) — m? 
17 100 


Two plane mirrors intersect at origin. An object ‘O’ is kept at a distance R 
on negative y axis as shown in the figure. The co — ordinates of images 
formed after three reflections will be (first reflection is considered at m1) 


(A) (-R/2,-43R /2)(-R,0) & (&48R /2,«R/2) 
R R 
-V3R/ 2,+R / 2)(+R,0)& [+ x 
) (VBR /2,-R/2)(-R,0) & («R/2,-/8R/2) 
R „в 
ZN няо)а [3.453 


ТЕ. 
el 
ШЕ: 


нь 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-III-PCM-JEE(Main)/18 8 


A right angled triangular prism of refractive index pis kept 
floating on a liquid (surface) having refractive indexu,. The 


condition such that light incident normally passes through base 
of prism as shown in figure. 
(A) и, = Cos20/ Сов0 


(B) u, = Cos20/ Сов0 
(С) u, = Sin20 / Cos 
(D) n, = біп29 / 510 


If E- E,sin(kz-ot)and B=B,(kz-ot)are electric and magnetic field produced by an 


electromagnetic wave travelling in +z direction in a medium. Then if тү = B then the value of 1) is 
0 
[u = permeability of a medium, e = permittivity of medium] 


(A) Je /Н (В) Ju/e 


(с) Je (D) A 


If an polarised light of intensity lo/2 is passed through two polariods P1 and P2 as shown in figure. 
Then the intensity of light observed by an observer on other side of P» (if the polaroid P: is rotated 
clockwise) as a function of angle 0 


pass axis 


x , Pass axis 


polarised light 


о |5~ 
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18. In a Lyod's mirror set up for interference of waves of 
frequency 6x10'*s emitted from point source S. Distance 
SO, OA & AC are 1mm, 50 cm and 50 cm respectively, 
Then the number of dark and bright fringes obtained on the 
screen will be 
(A) Dark = 4 , Bright = 4 
(B) Dark = 4 , Bright = 5 QM 
(C) Dark = 5 , Bright = 4 АС? Miror 
(D) Dark = 5 , Bright = 5 


O U N33N9S 


19. A point source of sound is vibrating with a frequency of 256 vibrations per second in air and 
propogating energy uniformly in all directions at the rate of 5 joules per second. Calculate the 
amplitude of the wave at a distance of 25 m from the source. Assume non-dissipative medium 
[с = 330 m/s & density of air = 1.29 kg / m?] 


(А) 0.8х107т (B) 0.8x10?m 
(C) 10 т (D) 10*m 

20. А small pulse is generated on a ring rotating with а constant angular y 
velocity o as shown in the figure. Then the speed of pulse with 
respect to ground > 
(A) oR (В) oR/2 
(C) 2оВ (D) zero 4 

21. А sound detector is moving with а constant velocity towards а stationary sound source. The 


source emits a beep of sound of frequency f = 262 Hz that propogates with speed c = 330 m/s. 
The detector detects the beep of sound over a distance L = 78 m and registers a frequency f = 
275 Hz. Find duration of the beep emitted by the source. 


(A) 2s (B) 4s 
(C) 5s (D) 6s 
22. Two boats are anchored a distance ‘d’ apart in a sea, where seabed is at a uniform depth of D 


and consists of a flat rock bed. If a gun is fired at a boat, in how much time will the firing be heard 
at the other boat? (Given: speed of sound in air is va, in the water is vw and in the rock is vr) 


(A) d/v, (В) 2D/v,, +d/v, 
d 2D,/v,? -v,” 
C) Vy + Vv. - V (D) | 2Dv, ы 
УУ, У, М” = Уу? Vw 
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23. 


24. 


25. 


26. 


If photoelectrons emitted by a metal on irradiating it by a light of wave length X cannot move 
away farther than a distance 'd' in presence of a retarding electric field E, find threshold 
wavelength of the metal 


(A) Ac / eEd (8) +10. 
he 1 eEd 
ESSET VIE 


A narrow beam of monochromatic light of wavelength à emitted from a source of power P is 
propogating in the positive x-direction. After being reflected from a perfectly reflecting plane 
mirror of area vector A - A(-i - ]), the beam falls on a metal plate of surface area А [Ais along 
outward normal at mirror]. The force exerted by light beam on the mirror is F and A pis change іп 
momentum of each photon then[c is speed of light in vaccuum] 


(A) AF - T (Pe ]),ap=2(-i-j) (8) aF- P (Pj) ape (i+) 
©) aF- Ci- jap - 2(-i- 1) (0) 2#-5(-7- аре (++) 


A hydrogen molecule in excited state travelling in the x-direction with kinetic energy of 1.0 eV 
dissociate into two hydrogen atoms. If one of them moves perpendicular to the x-direction with a 
kinetic energy 1eV, then the energy released in the dissociation reaction will be 

(A) 2.6 eV (B) 2eV 

(C) 3.6 eV (D) 3 eV 


Two resistors of resistance R, = (6+0.09)0 and А, =(3+0.09)Q are connected in parallel. 
The equivalent resistance R with error (in Q) 

(A) R =(2+0.04) (B) 
(C) R=(9+0.18) (D) 


0.05) 


R=(2+0. 
R = (2+0.18) 
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28. 
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The diameter of a solid sphere is measured by vernier calipers (10 VSD = 9 MSD) and (1 MSD 
= 1 mm) the reading of main scale is 20 & Vernier scale reading is 1. The volume of sphere will 
be 

(А) 4.23 ст? (В) 4.25ст? 


(C) 4.232cm* (D) 4.253cm? 


In a zener diode (dc voltage regulator) circuit with Vzener = 7.0 V is used for regulation. The load 
current is to be 4.0 mA and the unregulated input is 11.0 V. What should be the value of series 
resistor Rs if zener diode current is five times the load current 


ES 
2% vs 
= < IL 
ш б “о 
о 5 1: o о 
2 e 2 Road 3 3 8 
Ф 5 5 
е = о > 
(A) 1202 (В) 1670 
(С) 1800 (D) 2000 


Photo diodes are preferable used іп reverse bias condition for measuring light intensity because 

(A) Current in reverse bias is less which is easier to measure compared to higher currents in 
forward bias 

(B) High fractional change due to photo effects in minority carrier dominated reverse bias current 
is more easily measurable than the high fractional change in the forward bias current 

(С) Low fractional change due to photo-effects in minority carries dominated reverse bias current 
is more easily measurable than the high fractional change in the forward bias current 

(D) Current is zero in reverse bias set-up 


A transmitting antenna at the top of a tower has a height 64m and the height of the receiving 
antenna is 100 m. The maximum distance between them for satisfactory communication in LOS 
mode will be (approximately) 

(A) 45.5 km (B) 91 km 

(C) 136.5 km (D) 182.0 km 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


Which of the following statements about photochemical smog is wrong? 

(A) it has high concentration of oxidizing agents 

(B) it has low concentration of oxidizing agents 

(C) it can be controlled by controlling the release of NOz, hydrocarbons, ozone etc 
(D) plantation of some plants like pinus helps in controlling photochemical smog 


Compound which is added to soap to impart antiseptic properties is 
(A) sodium laurylsulphate (B) sodium dodecylbenzenesulphonate 
(C) Rosin (D) Bithional 


1.0 mole of Fe reacts completely with 0.65 mole of Ог to give a mixture of only FeO and Ғе2Оз. 
The mole ratio of ferrous oxide to ferric oxide is 

(А) 2:2 (B) 4:3 

(C)1:2 (D) 2:7 


Gold number of haemoglobin is 0.03. Hence, 100 ml of gold sol will require haemoglobin so that 
gold is not coagulated by 10 ml of 10% NaCl solution 

(A) 0.03 mg (B) 30 mg 

(C) 0.30 mg (D) 3mg 


Which of the following statement is not true regarding rayon? 

(A) it is pure regenerated cellulose 

(B) it is obtained by dissolving wood pulp in alkaline CS2 

(C) it is obtained by passing Na - salt of cellulose Xanthate through spinneret into aqueous 
NaHCOs solution 

(D) it is extracted as fibres of cellulose 
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Galactose is epimeric with glucose at C4. Which of the following structures represents p-D- 
galactopyranose? 


OH OH OH OH 

(A) Xs (8) 9 
НО OH HO OH) y 
OH OH 

(с) о4о (0) но 
HO OH HO OHS, 


lodate ions can be reduced to iodine by iodide ions as per the given redox reaction in acidic 
medium 


IO; (aq) - F (aq)——> 1, (S). 

How many moles of iodine are produced for every mole of iodate ions consumed in the reaction? 
(A) 1 (B) 2.5 

(C) 3 (D) 5 


Which of the following is a graph of the relation of the density (p) of a gas sample to the absolute 
temperature keeping constant pressure 


T 
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39. 


40. 


41. 


42. 


If Mp and ma are masses of proton and a-particles, find ratio of momentum of a proton and an 
a-particle which are accelerated from rest by a potential difference of 200 V 


(^) 22 (в) 27. 
т, т, 

C m, D 2m, 

© Jo (b) |= 


Consider the се! Ag AgBr(s)Br ||AgCI(s)CI | Ад at 298 K. The solubility product of AgCI and 
AgBr are 1 x 1079 and 5 x 1073 respectively. What should be the ratio of concentration of Br and 
Cl by which emf of the cell becomes zero? 


(A) 200 (B) — 


200 
i 


(C) 300 


(D) none of these 


Calculate the entropy change for vaporization of water if latent heat of vaporization for water is 
2.26 kJ/gram. The Ko for H20 is 0.51 K/molality. 

(A) 26.33 cal/mole (B) 23.33 cal/mole 

(C) 1 KJ/mole (D) 30 cal/mole 


Which of the following plot of pressure (P) Vs time satisfy decomposition of HI on gold surface 


(A) HI (B) 
P Me 
time 
time 
(C) (D) 
Me HI 
P P or 
HI Ha 
time time 
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A system works under cyclic process as follows 
^ 


Е 
= 
! y 
10 30 
P (in P3) 
Heat absorbed during the process is 
22 2 22 5 
(А) — x10* J (B) —x10?J 
7 7 
(c) 2,10%.) (р) 22,10) 


Which of the following statement is correct about the cyclic silicate | Эї6Очв|” ? 
(A) the value of n is 12 

(B) each Si atom is bonded with three oxygen atoms 

(C) each oxygen atom is bonded with two Si atoms 

(D) all of these 


Ores of calcium are 
(A) gypsum, colmanite, hydrolith (B) quick lime, limestone, pearl ash 
(C) quick lime, fluorapatite, feldspar (D) carnallite, pearl ash, feldspar 


Find the incorrect statement 

(А) TiH2 > Сан» > BeH», order of electrical conductance 
(B) CsH » NaH » LiH, order of ionic character of hydrides 
(C) H2 > De > Fe, order of bond dissociation enthalpy 

(0) NaH > Монг > H20, order of reducing character 


The correct stability order of given resonating СҮ; is 


(1) (IV) 


(A) | ШТІ! ТӘЖІ 
(Су! 


| 
Il» II > IV DAEN 


> 
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48. Find the incorrect order of acidic strength of following 
COOH COOH COOH COOH 


> 
Ld 
м 
O 
I 
БУЯ 
O 
ёс 


3 
CH3 
COOH COOH COOH SSH 
NO; 
(B) 5 y » 
NO; 
NO; 
COOH COOH COOH ВОН 
ОН 
(C) P > y 
OH 
OH 
OH OH 
Me Me 
(D) ? 
Ме Me 
МО, МО, 
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49. 
1) NaOH NH, - МН,, OH 
> Х 
2.) PhCHO, A 
O 
Product y is 
(A) --СН-Рһ (В) 
CH—Ph 
(C) CH5—Ph (D) 
CH —Ph 
50. CH 
! 
NaOBr 
н” 5 9 NH X 
(+) 
Хів 
(А) (-)CH, - CHD- NH, (B) (+)CH, - CHD- NH, 
Br 

(C) (£)CH, - CHD- NH, (D) (+)CH,— CHD - NH, 
ot Me,COK, DMSO, A 

`>—сс„—сн» =x 

NaNH, 
Product x is 


(A) [`>—с=с—< (В) `>—с=сн 
(С) <I (D) —=C—CH, 
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52. Predict the product 


МНСН, 
Cy + NaNO, + HCl ——> 
Nz N—O N—NO; 
4-4 (в) 


NHCH 
МНСН, 3 оң 
N—CH, 
53. MnO, 
=> X 
OH 


H,CrO, + aq. acetone 
OH cy 
The compounds x and y are 


( C o ( )—0O ( —o < 4 
(A) (B) 
N 
OH © 
‹ i ( )—0O ( E ( a 
(C) (D) 
N N 
© © 
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55. 


19 


What are x and y in the following reaction? 


Cl 
Mg/THF 1.) СН,СНО 
> X = Y 
2.) ag. NH,CI 
Br 
MgCI CHOHCH3 
A 
б A yis A 
Br Br 
CI CI 
B 
(B) A and A 
MgBr CHOHCH3 
MgCl MgCl 
С 
й A = A 
Br СНОНСН, 
Cl CHOHCH; 


D 
(D) A and A 
MgBr MgBr 


AITS-CRT-III-PCM-JEE(Main)/18 


An acid base indicator has К, =1.0x10°. The acid form of the indicator is red and the basic 
form is blue. Calculate the pH change required to change the colour of the indicator from 8096 red 


to 8096 blue. 
(A) 1.20 (B) 0.80 
(C) 0.20 (D) 1.40 
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56. 


57. 


58. 


59. 


60. 


For 8 : 8 coordinated CsCl structure, how many Cs* ions occupy the second-nearest neighbour 
locations of a Cs* ion? 

(A) 8 (B) 24 

(C) 6 (D) 12 


СОР апа $О сап be distinguished from each other by the production of СОг and SO 


respectively upon using 
(A) Baryta water (B) Lime water 
(C) acidified dichromate (D) sulphamic acid 


Which of the following represents a pyrosilicate structure? 


қ ЖА 
ооо AA 
| AN 
4 (0) x Б 4 


Nessler's reagent is used to detect NHs. This reagent is prepared by mixing 


(A) KI (excess) + HgCl2 + KOH (B) KCl + Hgl2 + KOH 

(С) КІ (excess) + HgCl2 + NH;OH* (D) КІ (excess) + Hg2Cle + l2 solution 
Ferrocene is a compound of 

(A) one Fe** and two C,H; ions (B) Two Ғе?“ and two C,H; ions 

(C) one Fe?* and two C,H; ions (D) Two Fe?* and six C,H; ions 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


21 AITS-CRT-III-PCM-JEE(Main)/18 


Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. The range of the function f(x) = V4—x*^ - Jx^-1 is 
(А) | V3, 47 | (B) | 43, v5 | 


(с) | V2, 43 | (D) | 43, v6] 


62. If the variable line y = kx + 2h 15 tangent to an ellipse 2x2 + 3y? = 6, then locus of P(h, k) is 
a conic C whose eccentricity equals 


45 7 
A) — B) J- 
(А) 5 (8) 15 
7 
(С) 2 (D) 42 
‚ 2 о 16 , 
63. The number of solution(s) of the equation z^ = 42 + | z | + РТ: is 
2 
(А) 0 (B) 1 
(С) 2 (б) 3 
64. Тһе area of the region bounded by the curve C: y= xl and the line L : y = 1, is 
X + 
(д) 1-п2+® (В) In2- 541 
2 4 4 
(C) aa (D) In2- £41 
2 4 2 
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65. 


66. 


67. 


68. 


69. 


70. 


71. 


(A) x e (tan 2, tan 3) (B) 
(C) x є (~ œ, tan 2) о (tan 3, о) (D) 


(cot 3, cot 2) 


The solution set of inequality (cot-!x) (tan-1x) + (2 ij cot-!x – 3tan7!x – 32 - z) >0, is 
B)xe 
D) x e (-o , cot 3) u (cot 2, о) 


Number of solutions of the equation tan x + sec x = 2 cos x in (— л, 2л), is 
(A) 1 (B)2 
(C) 3 (D) 4 


Inside the unit circle S = {(x, y) | x? + y? = 1) there are three smaller circles of radius equals to a, 
tangent to each other and to S. The value of a equals 


(A) /2(/2-1) (в) 43(2-43) 

(c) 42(2-43| (D) V2 (2- V3) 

If [x] and {x} denotes respectively, the greatest integer function less than or equal to x апа 
fractional part function, then the number of real x, satisfying the equation (x – 2)[x] = {x} — 1, is 


(A) 0 (B) 1 
(C)2 (D) infinite 


x уз 
If g (x) = е" dt then the value of | е” dt equals 
1 3 


(A) g(x°) - 0(3) (В) 9 3 
(С) 969) - 3 (D) а(х?) - 39(x) 


0 
For0 є ( ‚ the value of definite integral ILI +tan@tan x)dx is equal to 
0 


(A) Ө In(sec Ө) (B) 0 /n(cosec 0) 
(= (D) 20 h sec 0 
2 


If r, sare the roots of ay +a,x + ах? = 0 (ао, а, а, € R and a, = 0), then the equality 


а, + aX + ax? =a, -2| -£ holds 
(A) for all values of x, ag + 0 (B) only when x = 0 
(C) only whenx 2 ror х= $ (D) only when x = r or x =s, ag #0 
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72. 


73. 


74. 


75. 


76. 


77. 
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The position vectors of vertices of AABC are (1, —2), (- 7, 6) and БЭ respectively. The 


measure of the interior angle A of the triangle is 
(A) acute and lies in (75°, 90°) (B) acute and lies in (60°, 75°) 
(C) acute and lies in (45°, 60°) (D) obtuse 


Consider the graphs of y = Ax? and y? +3=х2 + 4y, where A is a positive constant and х, y є R. 
Number of points in which the two graphs intersect, is 

(A) exactly 4 

(B) exactly 2 

(C) at least 2 but the number of points varies for different positive values of A. 

(D) zero for atleast one positive A. 


If a? + b? + c2 + ab + bc +ca < 0, a, b, с є R then value of the determinant 


(a+b+2)? а? +6? 1 
1 (b+c+2) Е? +с? 
C^ a 1 (c a4 2) 
(A) 65 (B) a? + b2 + c2 +31 
(С) 4(a2 + b? + c? ) (D) 0 


Let f ' (x) = e° апа! (0) = 10 and A < f (1) < В can be concluded from the Mean Value Theorem 
then largest value of (A — B) equals 

(A) e (B)1-e 

(C) e - 1 (0) 1-6 


Water is dropped at the rate of 2т3/ѕес. into a cone of semi-vertical angle 45°. The rate at which 
periphery of water surface changes when height of the water in the cone is 2 meter, is 


(A) 2 m/sec. (B) 1 m/sec. 
(C) 3m/sec. (D) 4 m/sec. 


Let S denote sum of the series : + 5 2 й 


+ + enn ater MU а . Compute the value of 
27244 252 25 2 P 


5-1. 
(А) 8 (В) 6 
(C) 4 (D) 2 
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78. 


79. 


80. 


81. 


82. 


83. 


Two loaded dice each have the property that 2 or 4 is three times as likely to appear as 1, 3, 5 or 
6 on each roll. When two such dice are rolled, the probability of obtaining a total of 7, is 


1 1 
E (B) 7 

7 7 
(0) 50 (0) 55 


A line passes through the point A(i «2j «3k) and is parallel to the vector у-(і» j+k). The 
shortest distance from the origin, of the line is 


(A) V2 (В) V4 
(С) 45 (D) 46 


If 2 is a complex number satisfying the equation | 2 — (1 + i) = 2 and o= 5 , then the 


locus traced by "оу in the complex plane is 
(A)x -y-1=0 (B)x+y- 
(C)x-y+1=0 (D)x+y+ 


Let a and b be positive numbers not equal to 1 and 38 0«2л . If. atan 0 > рап Ө „1 then 


which one of the following is always TRUE? 
(A)a>b>1 (B)a<b<1 
(С)0-а-1 (D)b>a>1 


If the equation (х2 + alx| + a+ 1)(х2 + (а + 1) | x| + a) = 0 has no real root, then the range of 
values of 'a' is 

(A) (0, 1) (В) (~ ©, 0) 

(С) (0, ) (б) (-1, 0) 


Тһе area of the triangular region in the first quadrant bounded on the right by the y-axis, bounded 
above by the line 7x + 4y = 168 and bounded below by the line 5x + 3y = 121, is 


50 52 
Wig ы: 
53 
(C) 3 (D) 17 
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84. 


85. 


86. 


87. 


88. 


89. 


90. 
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If p}; p, are the roots of the quadratic equation ах? + bx + c = 0 and q}, q, are the roots of the 
quadratic equation cx? + bx + a = 0 (a, b, c є R) such that р,, q} р,, а, are in A.P. of distinct 
terms, then a+c -1 equals 

(A) - 1 (B) 1 

С) = D)2 

(©) 5 (D) 


The locus of the middle point of the chord of the circle x? + y? = 1 such that the segment of the 
chord on the parabola y = x? — x subtends a right angle at the origin, is a circle whose centre and 
radius respectively are 


(A) (1, 1) and J/2 (B) (1, 1) and 2 
1 1 1 11 1 
(С) (53) апд 2 (D) апа Яо 


If the roots of the equation x? + 6x + | = 0 are real and distinct and they differ by atmost 4, then 
the sum of all possible integral value(s) of |, is 


(A) 16 (B) 26 

(C) 36 (D) 35 

A convex polygon has 44 diagonals. The polygon is 

(A) 9 sided (B) 10 sided 
(C) 11 sided (D) 12 sided 


A class has three teachers, Mr. P, Ms. Q and Mrs. R and six students A,B,C,D,E,F. Number of 
ways in which they can be seated in a line of 9 chairs, if between any two teachers there are 
exactly two students, is k(6!) then the value of k is 


(A) 18 (B) 12 
(C) 24 (D) 6 
Sixteen players S4, 5,, S,,........ ; 5 6 Play in a tournament. Number of ways in which they сап be 


grouped into eight pairs so that S, and S, are in different groups, is equal to 
(14)! (15)! 

(A) 25.61 (8) 27.7! 

(14) (14)! 

2-6! 2%. 7! 


(С) (D) 


Find the minimum value of the expression E = |z |? «|z -3]? « | z— 6i |? 
(where z = x + іу, x, y e R). 

(A) 10 (B) 20 

(C) 30 (D) 40 
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1. B 31. B 61. D 
2. D 32. D 62. B 
3. C 33. B 63. B 
4. C 34. C 64. C 
5. A 35. B 65. B 
6. C 36. A 66. B 
7. C 37. C 67. B 
8. C 38. A 68. D 
9. A 39. C 69. A 
10. D 40. B 70. A 
11; B 41. A 71; А 
12. D 42. B 72. А 
13. А 43. А 73. А 
14. С 44. А 74. А 
15. B 45. A 75. B 
16. B 46. C 76. B 
17. D 47. D 77. D 
18. C 48. A 78. C 
19. C 49. A 79. A 

20. D 50. B 80. A 
21. C 51. B 81. B 
22. C 52. A 82. C 
23. D 53. B 83. A 
24. A 54. B 84. A 
25. D 55. A 85. D 
26. B 56. C 86. B 
27. B 57. C 87. C 
28. B 58. C 88. A 
29. B 59. A 89. A 
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Physics PART -I 


SECTION- A 


Asl (y 
b ( 


Torque equation about Hinge 
K, (x -x ).¢ = Kyx,.b——9(2) 
Substituting X2 from equation (1) & on 
Solving we get 
K, x 
[КЫЎ + КЬ? | 
Equation of mass F = ma- -K,(x- x) 
-K K,b’ x? 
m(K,L? + K,b* ) 


pol Tata, ЖЕЛКЕН 
2 2 K+K, Үк, 


Note string becomes slack when mass pushes the string 


1 


On solving = a= 


-GmM' m 
Бий = 2 cos 0 eos | 
r 4 / л 
3 (м, 2 j 
-..GmM 4x. Px M 
nR 3 rr 
3 
GmM GM 2 
а-- x or o=,/— =,/= 
mR? VR VR 


2. T.P. in any earth tunnel is T = 2n,/R/g 


E = KA. (bt m) 


dis E(t=t) — a bm 
4 Е(і-0) 
Taking log and solving we get t = LM = 6.93sec 
3 A = c[kepler's 2nd law] 
| лаб 1 j Түз Tace 
— t —x2bxae 
h oA 2 2 2 Tapa Te 
Т, А, тар 1 <2bx ae 
" т. (т + 2e) 
T, (л-2е) 


рын 
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12. 


mv? -3 GmM 
2 2 H 


V- = /39R 


For S.H.M in tunnel [o= ШАД 


Vy = OA = {2 е gR 
НВ |2 2 


= O[for escape velocity V. | 


GmM mv 
N, = Nye Tr MoR- 
2 
ЕШ mo®R -N, = T | 


2 2 
Fg = «Е, + Fay 


Ee dvo. (g+ a,)} +[Vp,a,] 


=10x 10% x10? (12) + (9) =15N 


Те = O[about point of suspension] 
Р, (4 -а- A eosa = "(5 = a cose 
2 2 


Putting Е, = Axp, & W = Alp, 


x= (t-a) i-a - Pari 22) - 0m 


Since x « (4- a), discard ‘+’ sign in the solution 


AITS-CRT-III-PCM (Sol.)-JEE(Main)/18 


Momentum of water following out of the tube in time At = Ap = pAv^At where v = ,/20Н 


2. FAt = Ap = pAV?^At 
or F = pAv? = 2pgHA 
2. Reading of spring balance = W, - 2pg НА 


P= ТТТ -р gh 
= 0-pgh --2000N/m? 


From symmetry //, = 2(b+ А) = 2(6+5) = 22cm 


‚ 1 
sina = — 

Hg 
Hw SINB = u, sino 


рын 
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20. 


21. 


1 
or y, sinp =p, x — = 1 
u 


В = sin" (+) 
Hy 


"AL, = ПА? = th? tan’ В = 


** ! ‘pase 


nh? 
2 


(н, 71) 


= Ол.т? 
ТЕ УЗА R л +R | VSR 
2 2 2 2 
. 1 1 
sin(90 - 0) = — = соѕ0 = — >(1) 
Hy Hy 
1 
sin(90 - 20) = 
(u, / u3) 
cos 20 = 2 Be 66828 


u, (1/cos0) `` Ёг соз 


Dimensional analysis 


1=( Joos? 0.5іп2 Ө = 
2 


F.O.V.21mm 


Е.М. = B =0.25mm 
2d 


l = 2:?pvA v? = 
р 4nr? 


1/2 
ЭГ Asim 
руо r 
2Tsin0 = dmo? R 
= 2ТӨ = udo’ R 
= 2T0 = uR*0o* R 


m ep 


Or Vu, = OR 


Note Vwave obtained is always with respect to medium 
M —-oH-oH 
=0 
Number of waves received by observation = f 
Time taken by observer to receive all wave 


wave/ ground 
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22. 


23. 


24. 


25. 


Tfo 


| - | 
Vobserver 


[T = duration of beep] 


-f——(1) 


Also f = (=) fo—>(ii) 
с 


On solving (i) & (ii) we get 


T= m 0 5sec onds 
c(f - fo) 


Method 1 
T = tas + tec + tep 


2D | (d - 2Dtan0) 


” cos0V, V. 
dT 2DsecOtano 2Dsec?0 
—=0> 
do V, Ун 
=> Ssin0 = —- 
Vg 
d-2D 
" 2D үу 0, 
AT 4 
ү? Va 
de 
Vp 
ау, + 2D,/v,? и, 
ИАЛ 
Method 2 


Assume critical angle deviation like in light .:. sino L I we 
u 


Then solve T = їв + tsc + top 


------ека 

Ж” 
On solving we get NUN 

№ à Ёс 
В| = ee І to mirror & directed toward it] 
с 
у 

e> 

2m 


Before collision 


pi =2mv = V4mk.E = ү4т units 
DY = ру = N2x mx1 = N2m units 
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26. 


27. 


28. 


29. 


30. 


2 
2m 2 
(Jam) -(420) (Jam) 
КОО aieo | m) Ч т) Л т) tlev 
2m 2m 
-|3-1-1|еу 
= Зеу 
i А А = 20 
R R В, 
СЕ ais => dR = 0.050 
Е RÊ R, 
- R =(2+0.05)Q 


d = 20.1 mm[3 significant figure] 


3 3 
v= [а _ 70" _ 4 253648ст? 
3412 6 
Taking 3 significant figures only, we get 
V = 4.25 ст? 
Гаж = Біраа = 20тА & ing = — + [ оаа E 24mA 
Va. T Же > 1 1 
Vas +7 211 
Vas -4V 
уе е 5 70 = 1670 
ing 24х10 


Consider а case of ап п type semi-conductor. The majority carries density (п) is considerably 
larger than the minority hole density p(i.e. n»» p) Оп illumination, n, =n+An& p, = р+ Др 


Since An = Ap (equal hole electron pair generation in bond breaking} 


-. It is difficult to measure small an 
n 


Compared to Ap/ p 
г. Photodiode is used in Reverse bios mode since it is easier to measure the higher fractional 
change of minority carriers 


d = J2Rh; + /2Rh, 
= 288x102 x 4/10 = 91km 
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Chemistry PART - II 
SECTION- A 
31. Photochemical smog has high concentration of oxidizing agents. 
32. Bithionol / Bithional is added to the toilet soap to remove the bad odour produced by bacterial 


decomposition of organic matter on the skin. 


33. 2Fe + О, — 2РеО 
a 
a mole в ue a 
4Fe + ЗО, --> 2Ре,О, 
b 3b b 
4 2 
at+b=1 
ж 
2 4 
„а= 0.4 mole 
b = 0.6 mole 


-. moles of FeO = 0.4 
moles of Fe,O, = 0.3 
-. ratio 2 4:3 


34. gold number = 0.03 
Gold sol volume = 100 ml 
Let the amount of hemoglobin required is x mg 
Since the gold number is the amount in miligrams required to prevent the coagulation of 10 ml of 
gold sol by 1 ml of 10% NaCl 


у gold number 
100 
or ~ = 0.03 
10 
-.X =0.30 mg 
35. Wood-pulp, on dissolving in С52-- - alkali solution forms sodium salt of cellulose xanthate not the 
rayon. 
О 
36. Ж 5. 
H——OH H—— OH 
HO——H C, epimer HO—-—H 
--- 
H—— OH HO——H 
Н----ОН Н----ОН 
“он “он 
D-Glucose D-Galactose 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


IO; +51 + 6H’ ——>3l, (s) + 3H,O 


PM = pRT 
PM 
NEUE 
P' =R 


or pT = constant 


Ove и 
2 


2QV [2x2QV 
ИНЕ or v, = 
Mp т, 
Mp.Vp -(20У.т, & т.м, = J4QV.m, 


Mp 


-. ratio = 


а 


Let x and y are the concentration of Br and Cl at equilibrium when Есей = 0 
K,,(ArBr) 5х10:3 


x LAM E [Br | X 
3 K, (AgCI) 1x10? 
| Ag | л Tor] == y 
A ғ 
Also Еш = К, (RHS) + Ej, (LHS) + = one 


0.0591 1x10" xx 
+ | 


0-0 о 
1 95x10 xy 
„xol 
"y 200 
|. ВТМ 
" —1000K, 


Decomposition of HI on Au surface is zero order reaction 
. NE о 

“Py =-Kt+ PS 

Р, increases continuously 2H] 12 > H, + |, 


For cyclic process, du = 0 

as, q = -ve 

2. work is done by the system 

<- Q = - w = area occupied by circle 


nr? „шүр? 
7 
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49. 


50. 


51. 


52. 


53. 


54. 


55. 
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A 
Са50:.,2Н:О, 2СаО.ЗВагОз.5Н:О, Сан» are ores of Са. 
2 > H2 > Р is the order of BDE. 


COOH COOH COOH 


-S OG 6 


ortho effect 


PhCHO, OH, A NH, - МН,, OH 
— > ---СН-Рп------->- ——CH-Ph 
О О 


Hofmann rearrangement occurs without altering the stereochemistry. 


i 
ца is bulkier base 
CH3 


Nitrous acid reaction with 2° amine. 


МпО» oxidizes allylic | benzylic 1° | 2° alcohols while 
Jones reagent oxidizes 1° | 2° alcohols with out affecting C = C bond | C = C bond. 


reactivity of — Br is higher than — CI for RMgX formation. 


for the indicator HIn = Н? + In* 
According to the question, 20% of the final form of the indicator is blue (acidic) and 80% red 
(basic) 


n [Hin] 
[m]- ясан mae i35 end 
pH - 44 
For 80% blue [Н ] - x10 Іш) 


pH =6-0.4=5.6 
г. change in pH = 5.6 ~ 4.4 = 1.2 
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56. 
57. 


58. 


59. 


60. 


C 
SO: turns acidified K2Cr207 solution green whereas CO» will have no effect on such a solution. 


C 


Nessler's reagent is a mixture of K2[Hgl4] and KOH. 
2КІ-- HgCl, ——» 2KCI + Hgl, 


Hgl, + 2K] —> K, [Hgl, | —““ > Nessler' 5 reagent 
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Mathematics PART -III 


61. 


62. 


63. 


64. 


65. 


SECTION- A 


Let х2 = 4 cos?0 + sin?0 
then (4 — 2 = 8 sin?0 and (x? -1)-3 соѕ20 


= 43 |ѕіпе |+ V3 |cos6| 
= Ymin. = УЗ and утах, = 5 
Hence range of f(x) is Е V6 | 


—— 


By using condition of tangency, we get 4h? = 3k? +2 
- Locus of P(h, k) is 4x? — 3y2 = 2 (which is hyperbola.) 
2 4 7 


-1%-- > е= | 
3 3 


Hence e 


=z? —4z= 22-42 => (z-Z) (z+z-4) -0 


2 


> 2-2 =X (х+# 2) 


So, х2 = 4x + X2 + a —x- m = x=- 2 
x x 
__ 2 


Hence only one z will satisfy above equation.] 


On solving C: y= шаа and the line L : y = 1, 
х +1 


we have 

= шор» х+1= х2 
Хх +1 
Thus, the points of intersection are at x = 0 and x = 1. 


Required area = i( хээ EL - 
oV X +1 


+1 > x(x-1)=0 ->х-0,1 


1i ex а | L dx - ах 
0 


= [anie «tj (an x) x = lna? 1 
2 2 4 


0 
Given (cot-!x) (tan—!x) + (2 -2) cot7'x — Зіап-1х - 3 (2 -2) ы 
= соғ х [tan-'x+2-)-a{tan-'x+2-2] >0 
(As tan! x-2--cot" x) 
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66. 


67. 


68. 


69. 


70. 


s (cot! x -3)(2- cot!) >0 
> (cot! x - 3) (cot!x -2)«0 
> 2«cot Ix «3 > cot3 <x < cot2 


(As cot-!x isa decreasing function.) 
Hence x e (cot3, cot2) ] 


Graph of y = cot х 


2 2 


We һауе (tan x + sec x) 22cosx = 1 + ѕіпх =2cos“x => 2sin*x + sinx — 1 = 0 


=> (2sinx- 1) (sinx + 1) 20 


7. SİN X = 5 or sin x = —1 (Reject as sec x will not be defined.) 


Hence ла 
6 6 


2 _ 2 _ 2 2 
We have cos 30° = (22) *(1-a) -(I-a а 


2(2a)(1— a) 1-а 
УЗ a 9 
2 1-a 
> 2а = 48-48a = (2+V3)a= 48 
_ v8 Ace за 
a= Vg (2-9) 


For x > 2, L.H.S. is always non negative and R.H.S. is always – ve. 
Hence for x22 no solution. 


If 1 €x«2 then (х – 2) = (х– 1) - 12x —2, which is an identity = (D) 
For 0 <x < 1, LHS is '0' and RHS is (-) ve — No solution. 
For x «0, LHS is (+) ve, RHS is (-) ve => No solution.] 


je dt = jé dt | её dt = je а je dt - g(x3) - 0(3) 
3 kl 1 1 1 


= |In(1«- tanetan(0 – x))dx 


tan (tan 6 -tan x) 1 tan? 0 
In {у ROREM Geta 20 x= [In dx 
1-1алӨїалх 1«tanOtanx 


0 


In(1+ tan? 0) dx – Ш 141алӨїал х) ах 


0 
20 Insec 0-1 
2| = 20 h sec 0 => [= Ө ї15ес0 
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72. 


73. 


74. 


75. 


76. 
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a a 
We have г+8 = – =; 15 = — 
а, а, 


Simplifying the R.H.S. of the equation, we have 


X X X x 1 r+s 1 
1--|1--(|- 1----ы--хі|- 1-| — —x? 
| 3! =) | r Pg a| | rs нде) 


тэр 2 
= =a + aX + aX 
Thus, the answer is (A) for all values of x, a, = 0] 


AB - V, = -8i «8j = 8(-i + j) AQ, 2) 
E COS RUNS O 
AC =V, = | —-1|i+|=+2]j 
5 5 
6: 124 ^ 45 
= —/+—Jj = —(/+2 
git ed (i +2j) 
(—7+))(ї+2)) -1+2 1 E c(2.2) 
cos 0 = — = = = —— -tan 0-3 5'5 
(V2)(N5) 0.00 (-7,6) 
= (А) 
у-Ах2; y>+3=x?4+4y ; А>0 
Now у2 – 4у = х2 – 3 
(у – 2)2 = х2 + 1 
(у – 2)? – х? = 1 
if Х-0 у-2-1 or -1 > y 23 orl 


Hence the two graphs of y = Ax? (А > 0) 


and the hyperbola (у-2)2-х-1 аге as shown which can intersects in 4 points.] 


a? +02 + c? +ар + bc « cac 0 
(a+b)? + (b « c)? + (c +a)? «0 


a+b=0 
b+c=0 a=b=c=0 
c+a=0 
40 1 

Now, |1 4 0| -4(16-0)-1(1-0)-65 
01 4 


using LMVT in (0, 1] 


= a for some с е (0, 1) 


e” -00 (1) - 10 for some с е (0, 1) 


1<#(1) – 10 <е; 11<#(1) < 10 +е 
А = 11; В = 10 +е = А-В-1-е 
We һауе 
242 -2 На = 2 [Here r =h, as | = 45° ] 
dt dt\3 
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=> БЭ ажээ 
а а nr? 

Now, perimeter = 2л/ = p(let) 

4 

ae (1) 

When h = 2 meters >r=2 meters 

dp 


d 2 
БЭ ai (2лг) = 2x (=) 


Hence = $ = 1 m/sec. ] 


= re2 e 2r«t)- = 1{2_ 1 
77. Let 5- > 2r.r. => 12'.r = >: E T 23 


2- (г+1) 2 aT Solr г+1 
21 1 1 
7 Эр 1) 
1-ал 
© br? 


I 
эг 
25 

ТІ > ; 

> ЖЕТЕ», 

ij 
g= т. 
— 


MEE EE DN s; x] 
52) 229 28) 712507254 


Li Белгі 
тэе2 2"'9n41 


Hence S^! =2 


1 1 
+ a қ a 
2".п 2"'.(n«1) 


ll 
3 


78. Let the probability of the faces 1, 3, 5 or 6 be p for each face. 
Hence probability of each of the faces 2 or 4 is 3p 


4p + бр = 1 = р = - 

P(1) = P(3) = Р(5) = P(6) = 107 P(2) = P(4) = 

P(total of 7 with a draw of dice) = Р(16, 61, 25, 52, 43, 34) 
“857 48) 859 


2-6-6 14 7 
100 100 50 


— 
| оо 


го 


79. D? =f (t) = (t+ 1)? + (t+ 2)? + (t+ 3)? (0,0,0) 
f' є-21(1-1-2-1-3-1 D 
f(t) =0 > t=-2 T=1+2}+3k P(t-l, t+2, t+3) 
hence м арын are 
1+] + 
Dmin = V2 ч) 


80. We have ү Ше =2 


= (х-1)2 -(у-1)2- (Put z = x + iy) 
=> х2 +y? = =2(х+у) | ... (1) 
Let m=h+ik= аз SU) 50 


2 х+іу х +y 
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82. 


83. 


84. 


85. 


15 AITS-CRT-III-PCM (Sol.)-JEE(Main)/18 


h= 2x - -2у 


x? + у? 3 x? жу? 
2(x^ y) 
> h-k= —,—, =1 (from equation (1)) 
x+y 


Locus of the point o (h, К) will be x-y = 1 


lf бе Е! then іап0<0 

Given alan. 4 — 

and pian 0. 4 => 0<5<1 
=> 


Also alan 0 > plan 9 (given) 
Hence a<b<1 


We have (х2 + alx| + a+ 1) (x? + (а + 1) |х| + а) 20 
Clearly for a > 0, 
х? +а |х| +а+1>0 vxeR and х? + (а + 1) |х| +а> 0 VxeR 


Hence the given equation has по real root if а е(0,оо) 


Clearly lines intersect at P(20, 7) 
Y 


X 


(24.0) Q4 5 0) 


. Area of shaded region = 1 (42-404 }20 = : БЕ ш au (square units) 
2 3 213 3 


Given that рч, q4; po qo are in А.Р. 
(po — p1)? = (do - 44)2 
> (po + p4)? — 4p4po = (42 + q4)? - 49492 
2 2 
122 4 
а а с с 


№ – дас Ё? – Дас 


=> Ес = c 

Since b? — 4ac is the discriminant of both the equations and roots are different 
b? - 4ас> 0 

5 a? = c? 

> a-c (Not possible because two quadratic equations become identical) 

or --С > азс-і--1 


Equation of chord of the circle with mid point (h, k) is 
hx + ky = h2 + k? 
On homogenising the parabola, we get 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-III-PCM (Sol.)-JEE(Main)/18 16 


x2. (х+У)(ћх+ ky) _ 9 
2 2 U 
h+k 
=>  (h?4k?9y?- (x + у)(һх + ky) = 0 
Now coefficient of x? + coefficient of у2 -0 
h2+k?-h-k=0 


=> x?4y?-x-y-0 — circle with centre (54) and radius = 175 5 2 
272 V4 4 № 


86. Since root(s) are real and distinct, so 
36-41>0>9>1 
If X4, Xo be roots then x4 + xo = – 6 and x4Xx9 = 1 


Also |х –х2|<4 Le. (ху х2)2< 16 
ог (x4 + Xo? — 4xqxo < 16 
5 36 — 4l < 16 or 5 < | 
5<1<9 i.e. le [5, 9) 
87. If number of sides is n, then 
total number of diagonals of a convex polygon = Дер — n = 44 (given) 
> n(n — 1) – 2п = 88 ES n? -3n- 88-0 ES (n— 11)(n + 8) 20 
— n=11 > undecagon 
88. (i) TSSTSSTSS 
(ii) STSSTSSTS 
(iii) SSTSSTSST 
Hence 3. (3!)6! = (18)6! 
k= 18 
89. Required number of ways = (number of ways in which 16 players can be divided in 8 couples) 


— (number of ways when 54 and S» аге in the same group) 
_ 16! (14) 16-15-14! (14)! 
 2*8| 257|  22^8.7| 2771 
| : : | | 
_ (14)! E 15 1 (14)-(14)! (14)! Ans.] 


"Sup 16 7 14- (61-29 256 
90. Let z =x + iy 


E = zz+(z-3)(z-3)+(z-6/)(Z+6/) 
= 3zZ-3(z+Z)+9+6(z-Z)i +36 (Z+Z = 2x; z-z - 2iy) 
= 3(x2 + y2) – 6x – 12у + 45 
= 3[x? + y2 – 2x – 4y + 15] 


E = 3[(x – 1)2 + (y — 2)? + 10] 
Hence Emin = 30 when х = 1andy-2 іе. 2-1-2 | 
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CONCEPT RECAPITULATION TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 05, 19 — 23, 37 - 41) contains 15 multiple choice questions which have one 
correct answer. Each question carries +3 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (06 — 13, 24 — 31, 42 - 49) contains 24 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 


Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-C (14 — 18, 32 — 36, 50 — 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ТЕБЕ ЕЕ ТЕЕ | 
1 8 ЛЕ HEN | ЫЕ [esd 


ЛЕ ГІПІГІГІГІГІГІГІГІГІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 7^ J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 

Density of water Pwater = 10° kg/m? 

Atmospheric pressure Р, = 10° N/m? 

Gas constant R =8.314J K” тог” 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K^! тог” 
1.987 = 2 Cal K mor" 

Avogadro's Number Na 6.023 x 107° 

Planck’s constant h 6.625 х 10“ J.s 
6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 1077 kg 

1еу 1.6х1079,) 


Аіютіс Мо: Н-1, Не = 2, Li=3, Be=4, B=5, C=6, М-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


In a screw gauge there are 100 divisions in the circular scale and each main scale division is of 1 
mm. When there is no gap between the jaws, 97" division coincides with the main scale zero and 
zero of main scale is not visible. While measuring the diameter of a ball, the circular scale is 
between the 3mm mark and the 4mm mark such that the 76" division of the circular scale 
coincides with the reference line. Then, 

(A) the least count of the micrometer is 0.01 cm (B) the zero error is -0.04 mm 

(C) the main scale reading is 4 mm (D) the diameter of the ball is 3.79 mm 


2. A ball is projected from a point 10 m away from a wall. If the initial velocity with which the ball can 
be projected is 15 m/s, then in order to hit the wall at the highest possible point the angle with the 
horizontal that it must be projected is 
(A) 45 (B) 90 
(C) tan! 2.25 (D) tan ! 1.5 

3. A light thread is wound four times around a pulley disc of diameter 30 cm and mass 5 kg. We 
want to unwind the thread by pulling it in 1 s. The minimum constant force required to do so is: 

(A) 12.25 N (B) 18.85 N 
(C) 24.5 N (D) 37.7 N 
Space for Rough work 
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4. In the diagram shown, the charge +Q is fixed. Another 
charge +24, is projected from a distance R from the fixed ад To 
charge. The minimum separation between the two charges += R > М,ғ24 


1 
when the velocity becomes a of the projected 


velocity, is (Assume gravity to be absent) 


43 


(А) —R (B) V3R 
2 
(c) .R (0) 4R 
2 
5. A, B, C and D are large conducting plates kept parallel 


to each other. A and D are fixed. Plates B and C, A B C D 
connected to each other by a rigid conducting rod, can 
slide over frictionless rails as shown. Initially the т ЖЕ 


distance between plates А апа В is the same as that 
between plates C and D. If now the rod (along with 
plates B and C)is slightly moved towards right, the 
capacitance between the terminals 1 and 2. 


(A) remain unchanged (B) increases 
(C) decreases (D) nothing can be said 


Space for Rough work 
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(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


6. 


A hollow, insulating spherical shell has a surface charge distribution placed upon Zh 
it, such that the upper hemisphere has a uniform surface charge density +0 , 
while the lower hemisphere has a uniform charge density —o ,as shown in the 


figure. Their interface lies in x-y plane. Which of the following statement(s) is/are TO 
correct? с 
(А) The field at all points of x-y plane within the sphere points in the —vez- 

direction 


(B) All points of the x-y plane within the sphere are equipotential 

(C) The field at all points on z-axis outside the sphere point along positive z- 
direction 

(D) The field at points on z axis which are on either side of origin outside the 
sphere is in opposite directions. 


A wire is bent to form semi-circle of radius a. The wire rotates ® GB ® 
about its one end with angular velocity œ. Axis of rotation is 
perpendicular to plane of the semicircle. In the space, a uniform 


magnetic field of induction B exists along the axis of rotation as e) 69 
shown in figure. Then Ф 
(A) Potential difference between P and Q is equal to 2Boa? 9 Р 9 0% 


(B) Potential difference between P and Q is equal to 27” Boa? 
(C) P is at higher potential Q 
(D) P is at lower potential than Q 


Space for Rough work 
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8. In an R-L-C series circuit shown in the figure, the readings of 
voltmeters V, and V, аге 100V and 120V, respectively. The source 
voltage is 130V. For this situation, mark out the correct statement(s). 


(A) Voltage across resistor, inductor and capacitor are 50V, 5043 V and120+50v3 У, 
respectively 


(B) Voltage across resistor, inductor and capacitor are 50V, 5043 V апа120-504/3 У, 
respectively 


5 
(C) Power factor of the circuit is 13 


(D) The circuit is capacitive in nature 


9. An а -particle of mass m, and q, moves a velocity V, 2 (2i43j-k) ms" through a region, where 


both a uniform magnetic field and a uniform electric field. Which of the following statements is/are 
correct? 

[Given, B=(2i+4j+k) Tand E=(4i-j-2k) VM] 

(A) Acceleration of с -particle is perpendicular to Z-axis 

(B) Acceleration of с -particle is perpendicular to Z-axis 

(C) de-Broglie's wavelength associated with с -particle is increasing with time 

(D) de-Broglie's wavelength of с -particle keeps on decreasing with time 


Space for Rough work 
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210 


The polonium isotope ;, Po is unstable, it emits an a -particle with energy of 5.30MeV. Тһе 


atomic mass of $,” Po is 209.9829 и and atomic mass of ; He is 4.0026 и. Then, 


(A) Daughter nucleus is ;»^ Pb 


(B) disintegration energy of с -decay is 5.30MeV. 
(C) disintegration energy of a -decay is 5.40MeV. 
(D) mass of daughter nucleus is 205.9745u. 


An AC voltage source is connected to a "black box" which contains a 

circuit, as shown in Figure. The elements in the circuit and their 
arrangement, however, are unknown. Measurements outside the 

black box provide the following information V(t) 
V(t) = (80V) sin wt 

I(t) = (1.6A) sin (олї+тт/4) 

Based on the above information we can infer: 

(A) The circuit is largely capacitative 

(B) The circuit in the black box is in resonance 

(C) The box must contain at least one resistor and one capacitor 
(D) The average power delivered to the black box by the AC source is 45.25 W 


A large wedge BCD, having its inclined surface at an Et С 
angle Ө = 45° to the horizontal, is travelling horizontally 
leftwards with uniform velocity u=10m/s. At some 


instant a particle is projected vertically up with speed v 

V=20m/s from point A on ground lying at some 

distance right to the lower edge b of the wedge. The B/ A5 D 

particle strikes the incline BC normally, while it was мана атады аа 


falling. [g=10m/s’ | 

(A) The distance AB at the instant the particle was projected from А is 15m 

(B) The distance of lower edge B of the wedge from point A at the instant particle strikes the 
incline is 15m 

(C) The distance of lower edge B of the wedge from point A at the instant particle strikes the 
incline is 30m 

(D) The path of the particle in the reference frame attached to the wedge is parabolic 


Space for Rough work 
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13. A weightless rod of length | with a small load of mass m at one 
of its end is held vertical with its lower end hinged on a 
horizontal surface. The load touches a wedge right sets the 
system in motion (see figure), with rod rotating freely in vertical l 


plane about its lower end. There is no friction. If the rod forms M 

an angle Ө = / 3with the vertical at the moment the load 

separates from the wedge, then РР / ///// /////7/ / 
М 

(A) The mass ratio — =3 
m 


| l 
(B) The speed of the wedge at that moment will be rs 


M 
(C) The mass ratio — -4 
т 


| l 
(D) The speed of the wedge at that moment will be E: 


SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. In figure, L is half part of an equiconvex glass lens (и —1.5) whose А (Ч 


surface have radius of curvature R = 40cm and its right surface is 
silvered. Normal to its principle axis a plane mirror M is placed on 
right of the lens. Distance between lens L and mirror M is b. A 
small object O is placed on left of the lens such that there is no 
parallax between final images formed by the lens and mirror. If 
transverse length of final image formed by lens is twice that of 
image formed by the mirror, calculate distance ‘a’ in cm between 
lens and object. 


NN NOS 


- а -« 2 


1 
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Binding energy per nucleon of a fixed nucleus X^is 6Me V. It absorbs a neutron moving 
with KE-2Me V ,апа converts into Y, emitting a photon of energy 1 Me V .If the Binding Energy 
(xA-1) 


per nucleon of Y (in MeV)is found to be ————. Find the value of x. 
(A41) 


A neutral atom of atomic mass number 100 which is stationary at the origin in gravity free emits 
an a -particle (A) in z-direction. The product ion is P. A uniform magnetic field exists in the x- 
direction. Disregard the electromagnetic interaction between A and P. If the angle of rotation of A 
after which A and P will meet for the first time is бил/25 radius, what is the value of n? 


Two identical masses, placed on a smooth horizontal surface, are connected 
by a light string of length 2l. A constant force F starts acting on the system in 
the direction shown. After some time the masses collide inelastically. The 
energy lost in this collision is F7 / М. Find the value of М. 


~ 


In Young’s Double slit experiment, a symmetrically y 
placed, long, linear and monochromatic source (S) of 

constant power is undergoing oscillations along x-axis S 
with small amplitude A. Its mean position is shown in 
the figure. If I,is the intensity due to single slit near . В 
centre (С) of screen (y-z plane) when source is its mean 7C da m 
position. If the amplitude of intensity variation АГ. at 5, 


тах 


| _ 8xAl, 
any of the bright fringe near centre is 254 7 then find 


the value of x. [Assume D>>d] 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


Two solid compounds 'X' and ‘Y’ dissociates at certain temperature as follows: 
X(s) ---- A(g) + 2b(g) Kp; = 9 x 10? atm? 
Y(s) = 2B(g) + C(g) Kp» = 4.5 x 10? atm’. 


The total pressure (in atm) of gases over a mixture of 'X' and 'Y' is 
(A) 1.5 (B) 0.45 
(C) 0.6 (D) 0.9 


The potential of an indicator electrode versus the standard hydrogen electrode, which originally 
contains 0.1 M MnO, and 0.8 M H* and which was treated with Fe^* necessary to reduce 9096 of 


MnO, to Ма” (Ес үү» 21.51 V), is 
(А) 1.41 V (B) 2.42 V 
(C) 1.04 V (D) 0.42 V 


For the reaction SNe (g)+ SH, (g) > NH, (g); Аб, --16.45 KJ/mol and 


AH вк = —46.11KJ/mol. Then the value of 105, is 


500 K 
Assume AH? is independent of temperature). 


( 

(A) 3.66 KJ/mol (В) -12.79 KJ/mol 

(С)-20.11 KJ/mol. (D) -10.55 kJ/mol 
Space for Rough work 
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Match the following: 


Column | Column Il 
P. | All except one have ns! configuration 1. 3d series transition metals 
Q. | Only 3 elements have ns? configuration and | 2. 4d series transition metals 
В. | Only 2 elements with ns’ configuration 3. 5d series transition metals 
S. | Only 1 element with ns° configuration 4. 6d series transition metals 
(A) P-4;Q-2,3;R-1;S-3,1 (В) P-4;Q-2,3;R-1,3;S-2 
(С) Р-4:0-2:К-1,3:5-2 (D) P-2;Q-3;R-4;S-1,2 


The distance between any two | atoms in Bla is found to be 3.54 A. What is the covalent radius of 
boron, if covalent radius of | atom is 1.33 A? (Assume all bonds are single bonds in Bl.) 


(A) 0.71A (В) 1.77А 
(С)1.2А (D) 1.34 А 


(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


24. 


Which is/are correct 

(A) Except Sc, among 3d series transition metals all can show +2 oxidation state. 
(B) Sc (1) is more stable than Sc(Il) and Sc(Ill) 

(С) Ti (IV) is more stable than Т(Ш) and Ti(Il) 

(D) 


D) Ferrates [FeO, ] are not stable, so decompose to give Fe,O, and O,. 
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25. Following graph is constructed for the fixed amount of gas 
1 
T 3 
V SR 
T 


(A) From 1-2 pressure will decrease 

(B) From 2-3 pressure remains constant 

(C) Gas pressure at (3) is greater than at state (1) 
(D) From 1-2 pressure will increase. 


26. Which is /are correct 
(A) Cr(VI) is more stable than Mo((VI) and W(VI) 
(B) Sc does not exhibit variable oxidation states. 
(C) 


C) The transition metal ions containing empty d-orbital's [e.g Sc* and Ti“ions] or completely 
filled d-orbita's [e.g Cu*,Ag*,Zn^*,Cd^*, Hg "etc] in dry state are colourless 


(D) Еол is +ve among E de of 3d series elements as Energy required to transform 


Cu(s) > Cu” (g) is not balanced by hydration enthalpy. 


27. Which of the following compounds gives optically inactive compound on isomerization when 

treated with sodamide in liquid NH or with Na/NH, . 
CH3 CH3 

(A) eres (B) E 

CH4—-CH-C-——C — СНз НаС--СН-С--СН 

12 

(C) ЦОХ E (D) Н;С-С-С-СН; 
СН, 
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Buffer solution A of a weak mono protic acid and its sodium salt in the concentration ratio x : y 
has pH = (pH)1. Buffer solution B of same acid and its sodium Salt in the concentration ratio y : x 


has pH = (рн) If (рН) — (pH); = 1 unit and (pH), + (рН); = 9.5 units then 
(A) pKa = 4.75 (B) = 2.36 


(C) 5 23.162 (D) pKa = 5.25 


- [x 


In a hypothetical reaction A — B, the activation energies for the forward and backward reactions 


are 15 and 9 kJ/mol respectively. The potential energy of A is 10 kJ/mol, then which is/are correct 


(A)the threshold energy of the reaction is 25 kJ/mol 
(B)potential energy of B is 16 kJ 

(C)heat of reaction is 6 kJ 

(D)the reaction is endothermic 


van't Hoff equation is 
(A) (d/dT)InK = (-CAE/ RT*) (B) (d/dT)InK - «(E/ RT?) 


(C) (d/dT)InK = -(AE/ RT) (D) K-Ae * ^" 
For ideal gases which options are correct? 


Т. 
(A) Entropy change for isobaric (at constant pressure): AS = 2.303nC p log e 
1 


V. 

(B) Entropy change for isobaric (at constant pressure): AS = 2.303nC p log A 
1 

! ; Т, 

(С) Entropy change for isochoric (at constant volume): AS = 2.303nC,, log T 
1 

| Р, 

(О) Entropy change for isochoric (at constant volume): AS = 2.303nC,, log A 
1 
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SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


A cation exchange regin RH» can replace Ca“ in hard water as RH» + Ca**+RCa + 2H*. 1 L of 


Hard water (Hardness x ppm) after passing through RH» has pH = 2. Then the value of 2 is. 


air 


Оге+М№а,СО, —,— obtained solid +Gas A 


after cooling and filtered 


Fillrate 
acidification 


C 


: residue 
1 A Line water test +ve 


—withB_. can't be oxidised 


E is an oxidising agent and when a paper dipped in E solution comes in contact with 
SO, changes colour from orange to green. 
Now, how many are correct about above flow diagram? 
(A) Lime is added with Na,CO,, keeps the mass porous so that air becomes accessible to all 
parts reaction mixture and prevents fusion 
(В) “Сіз mainly Fe,O, 
(С) Filtrate is a yellow solution. 
(D) During acidification a redox reaction is taking place. 
(Е) D contain 2 salts in solution and when fractional crystallisation occurs salt of lower 
molecular mass comes out first and is filtered off. 
(F)  Acidication gives two salts both hydrated. The one which has more water of hydration is 
less soluble 
When pH of solution is increased the colour of solution of E changes from orange to yellow 


(G) 
(H) The oxidising anions present in flow diagram can be distinguished by AgNO, One gives 
reddish-brown ppt and other gives brick red ppt. 
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34. How many of the following contain at least one tetrahedral unit formed by atoms. 


CrO7,K,Cr,O,,KMnO,,K,MnO,,Mn,O,,K,VO,, pyrohosphoric acid, pyrosulpharic acid, 
Chloric acid, perchloric acid. 


35. How many of the following are amphoteric 
V,0,,V,0,,CrO,Cr,0,,Mn,O,,ZnO 


36. An lon “М2”, (at no : 26) has paramagnetic moment of 4.8 BM. Then the value of ‘n’ is 
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Mathematics PART - Ш 


SECTION – A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. Image of the curve xy = lin the curve (xe ye tn) — ] (on coordinate plane) is 


(А) xy =1 (В) ек 
(С) xy = 0 (D) x? +y’ =1 
| ; | 7 atc . 
38. In a triangle ABC (with usual notations), if ex-radii rj,r,,r, are in H.P., then Ed is- 
(A) 1 (В) 2 
(C) 3 (D) 4 
39. If Ais an invertible square matrix of order n such that |adj(adj А)-|А Qr) then sum of 
possible values of n is- 
(A) 3 (B) 4 
(C) 5 (D) 6 
3 
40. Let f(x) is an even function such that f(x) + f(x —3) = x(x—3)+1, then js 
ALG er жар 
2 3 
A) -— B)-— 
(A) 3 (B) 2 
2 3 
C) — D) — 
(C) 3 (D) 2 
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mE cos! x 
sin х--- 
4 А 


41. The range of function f(x) =e is 
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(B) [0,1] 


(D) еле] 


(One or More than one correct type) 
This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


MORE THAN ONE of these four options is(are) correct. 


42. Let 5, denotes the sum of first n term of an arithmetic progression whose first term is -4 and 
common difference is 1. If V,=2S,,,-2S,,,+S,(n € N), then 
-On? -5n-12 2 -5и-12 
(A) V,=————* (n e N) (8) V,2 777. e N) 
t ; 20 273 
(С) Minimum value of У, is -9 (D) Minimum value of V, is Es 
27 21 
43. Тһе value of x satisfying the equation xh ТЕЛЕ ЕТЕ, is- 
8 64 212 
Е ЕЕ 1 
(A) —— — (B) -— 
4 2 
—1- 413 
(C) HE (D) more than two real and distinct values 
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44. 


45. 


46. 


47. 


ap ay Ву 


If a, В, у are roots of x^ + 2х° —3x+1=0, then value of + + is less than 
«+8 aty pty 


(A) 2 (B) 3 
(C) 4 (D) 5 


ax + 


b 
The function f (x) is defined by /(х)- Т? where a,b,c and d are non-zero real number 


сх + 
such that f (19) 219, f (97) 2 97 and f ( f (x)) = x for all values except E range of f(x) is 
c 


R — {а} (where R denotes real number set), than 
(A) number of proper divisors of @ is 2 (B) number of proper divisors of @ is 3 
(C) sum of all divisors of œ is 180 (D) sum of all divisors of œ is 90 


It is given that there are two sets of real numbers 
А «{а|,а„,а»,........ Ajo fand {b,,b,,b,,.....b,,}.If f: A — Bis such that every element in B 


has an inverse image and /(а,) € f (a,) € ......... < f (Ajo) , then the number of such mapping 
is- 

(A) С, (В) С 

(С) Ge (D) or 


The real numbers x,,X,,X, Satisfying the equation x°-x*+bx+c=(are іп A.P. Which of the 
following are necessary? 


1 1 
A) b<— В)с>-— 
(А) 3 (B) c 57 

1 1 
C)bz-- D) c>- 
(С) 3 (D) c 55 
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dx | 
The solution of differential equation $T is x“ = mx" y c , then which of the following 
у. 


х?-у 
is/are СОВВЕСТ? (с is any arbitrary constant} 
(А) €2+m+n=11 (B) ё+п=9 
(С) £+2m=10 (D) m+n=4 


All the 7-digit Numbers containing each of the digits 1, 2, 3, 4, 5, 6, 7 exactly once, and not 
divisible by 5, are arranged in increasing order. Then which of the following is/are CORRECT? 


(A) 1993" number in the list is 4312567 (B) 1996" number in the list is 4312756 
(C) 2000" number in the list is 4315672 (D) 1999" number in the list is 43152763 
SECTION - C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


Let z,,z, and z, be complex numbers such that Iz, |=|z.| = |z = Iz, +z, +2,| =2.[ 


Їл —z,|=|z,-z,|and Z, #Z,. Then find the value of |а +2, |2, +2, 


| 1 
If in EL - | 2 = 5A ; find the value of A. 
хә1]—х – х 
е 1 21ХА 
If ЖЭ сэрэг) where A is single digit natural, then find the value of A. 
roo 2 208 


Let X be the set of all positive integer greater than or equal to 8 and let f:X — X be a function 
such that f(x+y)=f(xy) for all x > 4,y > 4.if f(8)29 .Determine f(9) 


The three different polynomials. х>2+ах+Ы, x°+x+aband ax*+x+bhave exactly one common 
zero. Where a, b are non-zero real numbers. Find the value of a+2b . 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


1 AITS-CRT-IV (Paper-1)-PCM (Sol.)-JEE(Advanced)/18 


FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - IV 


PAPER-1 

Q. №. | PHYSICS А. №. | CHEMISTRY | О.Мо. | MATHEMATICS 
ЇЇ р 19. B 37. A 
2. с 20. А 38. B 
3. B 24. A 39. C 
4. A 22. C 40. D 
5. A 23. A 41. A 
6. ABC 24. ACD 42. C 
2 AD 25. BCD 43. ACD 
8. ACD 26. BCD 44. ABCD 
9. AD 27. ABCD 45. AD 
10. ACD 28. АС 46. BD 
11. ACD 29. ABCD 47. АВ 
12. ABD 30. BD 48. ABC 
13. BC 31. ABCD 49. АВС 
14. 5 32. 5 50. 8 
15. 6 33. 7 51. 5 
16. 8 34. 9 52. 3 
17 1 35 3 53 9 
18 6 36. 2 54 0 
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Physics PART -1I 
SECTION - A 

1. D 

2. C 


20 
From the equation of trajectory y = 10tan 8 —— sec" 0 


шин gives, tan 0 = B 

аб 4 
3. B 

1 
Ах2л = хах, а —16z 
Also, F = 
2, 

4. А 

Applying conservation of angular momentum about О 

mvRsin 30 = ЕЗ 

43 
3 
йез 
2 

5 А 
6 АВС 
7 AD 
8 ACD 
9 AD 
10 ACD 
11 ACD 
12 ABD 
13. BC 

т, М will separate when a, for "т" becomes zero. 

SECTION - C 

14. [5] 
15. [6] 
16. [8] 
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[1] 
In the CM frame, work done by pseudo forces = 2 a = Р, this is the energy lost in 


collision. 
[6] 
P 
1- 5 
Алғ 


Ез. NES - 41 


Coy” 


Differentiate to find answer 
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Chemistry PART - Il 
SECTION- A 
19. B 
20. A 
21. A 
22. C 
23. A 
Use trigonometry formulas 
24 ACD 
25 BCD 
26 BCD 
27 ABCD 
28 AC 
H + -2 +2: 107 -3 
бо: p 22—[H]-10 [Ca атта. moles. 
= 5x10? x 40 = 200 mg. 
X = 200 ppm. 
26. ABCD 
Е, 
ЕИ гер 
> | 9 kJ 
5 15k) | 
ш 32 Ж ее 
ЕЖЕН 
(С) | 
ТОКО y (9) 
(A) Y Y 
Hence, (A), (B), (C) and (D) are correct answer. 
30. BD 
31. ABCD 
SECTION - C 
32. [5] 
33. [7] 


D is wrong other statements are correct 

This ore is FeCr,O, and itis the prep. Of K,Cr,O, in figure 

FeCr,0,+0,+Na,CO, — Na,CrO, (yellow)+Fe,O0,+CO, after acidification we have 
NaCr,O,.2H,Oand Na,SO,.10H,O 


34. [9] 
Except chloric acid all have 
35. [3] 


V,0,,V,0,,CrO,Cr,O,,Mn,O,,ZnO 


(an (b) (b) (ап) (а) (an) 
36. [2] 
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Mathematics PART - Ill 


SECTION- A 
37. A 


1 
АА ре 
ytaly? +1 


1 
#п(х+ x^ +1) = 4n| ———— 
салса, Р ч 


xt yox ee |y! +1... (1) 


1 
Similarly, y -- Jy? +1 = ———— 
х+ух? +1 
x4ys-dx tl aly? FL. (2) adingland 2 х+у=0 


Image of xy=lin xy=1 itself 
38. B 

d ts in A.P. 

T Т, Ln 

(s-a) (s-b) (s-c) 


М 


А А 
А, b, сіп А.Р. 
39. С 


|А 
n°-2n+1=2n’-7n+7 
n°-5n+6=0 


=> n=3,2 
40. D 


t f(x)dx 
зү. го са 1 
T | oun M 


|6350) 
(х -3x+1) 
(1) + (2) 2 2123 


are in A.P. 


(0-1) (212 -7x+7) 
= | A 


41. A 
3sin'!x л 


у=е 4 8 


| "mE. 
Maximum when sin "S 
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ae - Л 
Minimum when sin WE 


Элл л 
y=e 8 52e? 
С 
У =2a 2 +S, 


=2[-44(nt 1451-8 +(n-1)] 


| n^-5n-12 
2 
V, is minimum at n=2 or n=3 


— Minimum value of V, is -9 
ACD 

8x? 49.8?x^427.8x^-x421920 
[8x^ 43] =512х-192 


1/3 
vec) 
8 8 


> /(х)= f% 


=> f(x) х 2 f(x)is continuous and Т fn] 


3.3 
>x +—=х 
8 
ВЕ: “ЛА ees 
M" 4 ? 4 
ABCD 
a 
х? -2x!-3x41204 f 
K 
1/6 
х? -3x! -2x 412 041/ B 
1/у 
Given expression : + ! + І 
3 1 3 1 3 1 
a B y 


2 911) ШЫҒАН E 
с ш C 


АР 
Given f (f(x) = x 
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af(x)+b _ 

cf (x)+d р 
sgoe NN (1) 

сх-а 
бақан fe ре (2) 
cx+d 

from(1)&(2)a--d............. (3) 
f(19)=19 
=> 38а+6=97 x 97c............. (4) 
£(97)=97 


— 194а +0 = 97 х97с.......... (5) 
from (5)-(4) 
а-58с 
7-а =58=2!.29' 
BD 
Ка) < Ка„) ауа < f(a o) It is equivalent to distribution of 100 objects to 50 persons 
such that each person get atleast one object. 
г. number of such mapings- ” Cp =”C 3 
AB 
х?-х^+Ых+с=й0............. (1) 
Let the roots of the equation be a-d,a+d 
Sum of the roots=1 

a-d+ata+d=1 or а=1/3......... (2) 


(a-d)at+a(a+d)+(a-d)(a+d)=b 


or 3a? -d? -b 

or 3(1/9)-d’=b or 1/3-d^ -b 
or 42=1/3-Ь 

Sincedisreal, 1/3-b>=0 
b«z1/3 


thus <b<=1/3 
Product of roots=-c 
(a-d)a(a+d)=-c 
a(a’-d’)=-c 
1/3(a/9-d*)=-c 
as dis real 
d? >=0 

Or 


1 1 
=с>-——>——<с< 
27 27 
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48. 


49. 


50. 


51. 


52. 


53. 


ABC 
d 3 

Зх? ma = x =t 
dy х-у 
dt t 


т->------  —»(t-yMt-tdy 
1-у 


2 
t 
>tdt=ydt+tdt > ty 


— хб 22x y-c 
ABC 
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the 7-digit Numbers with 1 in the left most place and containing each of the digits 


1,2,3,4,5,6,7 exactly once is 6!=720. 


[8] 


SECTION - C 


The triangle has circumcentre at origin and its orthocentre laying on the circumcircle. 


[5] 
iss 100 y 50. y? 
yol 100 221 50 -1 
y y 
im100-50-[ 2208 | 
yal ray 2-2 


L=50-L .. L= т =25 


[3] 


No condition on І, j, К 
3 В 3 3. 21 


When any two : l,j, К are equal 


ащ 31 

2 DE y гэ Р Eu | 
3 7 

2 


0 k=( 


E 
27 
Where all three equal a 


Required 20) -3. 21 + 1 = 31 
8 16 26 208 
[9] 


We observe that 
£(9)=f(4+5)=f(4.5)=f(16+4) 


=f(16.4)=f(64)=f(8.8) 


=f(8+8)=f(16)=f(4.4)=f(44+-4)=f(8)=9 


— — —————— MÀ M  ÁXHna€m——Á 
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54. 


[0] 


Let x=a@ be common zero then 
а^+аа+Ь=й0............. (1) 
а^+а+аһЬ=0.............. (2) 
аа2+0+6=0)............... (3) 

(1)-(2) > a=b put in 

(1) or (3)gives ab’ +ab+b=0........... (4) 
& (3) give ab’+2b=0 b #0=> ab=-2 
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а= —2,b - land a =1,b = —2 (does not satisfy the mentioned condition polynomial will be 


same) a+2b=0. 
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CONCEPT RECAPITULATION TEST - IV 
Paper 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 Ј-ѕ 


Charge of electron e=1.6x10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 
Atmospheric pressure Р, = 10° N/m? 

Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K^ тог” 
1.987 = 2 Cal K mor" 

Avogadro's Number Na 6.023 x 107° 

Planck’s constant h 6.625 x 10% J-s 
6.625 х 107” erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10?" kg 

1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Аг=18, K -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART -| 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. A cylindrical container having radius r = 0.3 m has perforated wall. There is 
large number of uniformly spread small holes on the vertical wall occupying a 
fraction 7 — 0.02 of the entire area of the wall. To container, water is being 


fed to it at a constant rate О(т 8) and at steady state its height becomes 2 


m. FindQ. 
(A) 0.32 (B) 0.36 
(C) 0.2 (D) 0.12 
| : ‚К. | 
2. A spherical cavity of radius э removed from а solid sphere of 


radius R as shown in fig. The sphere is placed on a rough horizontal 
surface as shown. The sphere is given a gentle push. The sphere 
performs SHM and its time period is. 


(A) 2л DER. (B) 2x ШЕ 
10g 10g 


(С) 2x, | — (D) 2л 


Space for Rough work 


— — ee eel 
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A particle of charge -q and mass m moves in a circle of radius r +A 
around an infinitely long charge of linear charge density +4 .Then 
time period will be с 7 
r 
m m 
(A) Т=2лг (B) T=2ar —— 
294 Кла 


(С) qo (да (D) qe sm 
2m Y m 2nr V 2kAq 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


In the figure a hemispherical bowl of radius R is shown. 
Electric field of intensity E is present perpendicular to the —— 
circular cross section of the hemisphere. —— 


Situation I Situation 11 
(A)The magnitude of electric flux through the hemispherical surface in situation | will be ERR? 


(B)The magnitude of electric flux through the hemispherical surface in situation | will be 2ЕлВ ° 
2 


(C)The magnitude of electric flux through the hemispherical surface in situation II will be 


(D)The magnitude of electric flux through the hemispherical surface in situation II will be zero 


A soap bubble of radius r is formed inside another soap bubble of radius 
R(>r). The atmosphere pressure is Rand surface tension of the soap 
solution is T. Now the bigger bubble bursts. Assume that the excess (Са 
pressure inside a bubble is small compared to Б). For the smaller bubble 


choose the correct options: 
(A) The bubble shrinks (B) The bubble expands 


АТ, 
(С) Change іп its radius is а (0) Change in its radius is 


0 0 


Space for Rough work 
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6. The arrangement shown in figure is in equilibrium with all strings vertical. 
The end A of the string is tied to a ring which can be slid slowly on the 


horizontal rod. Pulley Р, is rigidly fixed but P, can move freely. A mass 


772773 
» 
N 


m is attached to the centre of pulley P,through a thread. Pulleys and 
strings are mass less. 


(A) Block of mass M will move up as A is moved slowly to the right 

(B) Block of mass m will move up as A is moved slowly to the right 

(C) It is possible, for a particle position of A, that M has no acceleration but m does have 
acceleration 

(D) The block of mass m will have a horizontal displacement 


7. There are two weights of the same mass of 2.0 kg each attached to a string 
looped over a braked pulley. The left weight is lying on the floor, the right 


one is suspended1.0m above the floor. There is another weight of 
mass 0.5 kg attached to the string 20 cm above the right weight. The string E 
except the part around the pulley is stretched vertically. We eventually 

release the pulley. LJ 


(A) The speed at which the lower right weight hits the floor is 1.48 m/s 

(B) The height that the left weight rises to after the lower right weight falls inelastically to the floor 
is 1.185 т 

(C) The maximum height that the lower right weight rises back to is 1.185 m 

(D) The maximum height that the lower right weight rises back to is 0.31 m 


Space for Rough work 
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8. A block of mass M, at rest on a frictionless surface, 
contains a curved channel. The channel is designed so 
that when a horizontal jet of fluid is aimed at it, the fluid is pha 
redirected 90 and shoots straight up and out of the top of т 3 
the block. The flow of the jet is Q kg/s and has a velocity с = 
vm/s. Assuming no gravity and ignoring any viscous 
effects. [Density of fluid is р | 


No! 
(A) Speed of the block as a function of time is v, Эр» M | 


t 
(B) Speed of the block as a function of time is v, =v OR. 
pQt- M 


(C) Power delivered by the fluid to the block at t = 015 zero 
(D) Power delivered by the fluid to the block at t = Ois pQv 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


In a homogeneous, non-magnetic, highly insulating and viscous medium, a moving particle 


experiences a viscous drag given by the law f —-—bv. Here b is a positive constant. A particle 


having charge q projected with an unknown velocity from a point in the medium almost stops (its 
speed becomes practically negligible) after travelling a distance of 10 m in a straight line. Now a 
uniform magnetic field is established in the region and the same particle is again launched with 
the same projection velocity directed perpendicular to the magnetic field. 


9. In the presence of above magnetic field, if the particle almost stops at a point 6m away from the 
point projection the magnetic field is equal to: 
4b 3b 
(A) — (В) — 
34 44 
4 3 
с) 24 (D) 24 
3b 4b 


Space for Rough work 
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10. 


The strength of the magnetic field is now doubled in magnitude. How far (in meters) from the 
point of projection will the particle come to an almost rest? 


4/73 20 


A) == в) —— 

(А) 3 e S 

40 30 

С) == D)-— 

©) з MN: 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. 


A spherical planet of radius r, painted black, travels around the sun in a circular orbit at a distance 
D from its centre(r«««D). The sun, a sphere of radius R, radiates as a blackbody at a 


temperature T,26000K and subtends an angle 0.01 rad as seen from the planet. The 
equilibrium temperature T of the planet is xx100 . Find x 


In the figure all pulleys (P1, P2, P3....... ) are massless and all the blocks (1, 2, 3.....) are 
identical, each having mass m. The system consists of infinite number of pulleys and blocks. 
Strings are light and in extension and horizontal surfaces are smooth. Pulley P1 is moved to left 


with a constant acceleration ofa). The acceleration of block 1 will be (Assume the strings to 
remain horizontal) ka, . Find 2k 
po wo 


P2 
Pl 


A horizontal cylindrical tank бл іп diameter is half full of water. 
The space above the water is filled with a pressurized gas of 
unknown refractive index. A small laser can move all the curved 
bottom of the water and aims a light beam towards the centre of 
the water surface. When the laser has moved a distance S-1mor 
more (measured along the curved surface) from the lowest point in Laser 
the water, no light enters the gas. If the refractive index of the gas 


is (Mna 74/3) 2/Vn „then n is 3 


Space for Rough work 
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Two metallic bodies separated by a distance 20cm are given 
equal and opposite charges of magnitude0.88uC. The 
component of electric field along the line AB, between the plates, 
varies as E, 23x  40.4N/C , where x (in meters) is the distance 
from one body towards the other as shown. The capacitance of 
the system is nx10uF . Find n 


A pure inductor of inductance 3H is given across which a potential 
difference varying with time is shown in the adjoining figure. At 
t=0, current in the inductor is zero. If the current in the circuit at 
t=3s is N amperes. Find N 


”1(5) 


Nuclei of radioactive element A are produced at rate 't?'at any time t. The element A has decay 


dN , 
constant A Іеї N be the number of nuclei of element A at anytime t. AT Ша жету. і5 
( 


-At? 
minimum. Then the number of nuclei of element A at time t=t, is found to be E Find the 


value of N 


If 10000 V is applied across an X-ray tube, if the ratio of de-Broglie wavelength of the incident 
electrons to the shortest wavelength of X-ray produced (e/m for electron is 1.8x10" ckg ') is r. 
Find 2/5r. 


The internal energy of a monatomic ideal gas is 1.5 nRT. One mole of helium is kept in a 
cylinder of cross-section 8.5 cm”. The cylinder is closed by a light frictionless piston. The gas is 
heated slowly in a process during which a total of 42 J heat is given to the gas. The temperature 
rises through 2°C. The distance moved by the piston is given as a x 10° m in scientific notation. 
Find the value of a+ b. [Take R=25/3 іп SI unit, atmospheric pressure = 100 kPa] 


Space for Rough work 
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19. Consider the circuit shown in figure. With switch S, closed 
and the other two switches open, the circuit has a time 
constant 0.05 sec. With switch S» closed and the other two 
switches open, the circuit has a time constant 2 sec. With 
switch 5, closed and the other two switches open, the circuit 


oscillates with a period T. Find T (in sec). (Take л> = 10) 


20. A plane mirror of semicircular shape (radius = 1m) is placed in 
y-z plane with its diameter along y-axis and centre at origin. An 
object is placed on the axis of mirror at point (5, 0, 0). At a 
distance of 10 m from plane mirror there is a wall also parallel to 
y-z plane. The ratio of area of spot of light on wall to that of 
mirror is 


SECTION- D 


5, 5; 5; 
L C R 
| 
2 
у 
Ё 
Ё 5m 5 


(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 


with answer ххххх.хх. 


3 8 2 
21. Steel has density 7800 kg/m and will break if tensile stress exceeds 7.0 x 10 N/m . A person 
wants to make a guitar string from 4.0 gm of this steel. The guitar string must be able to withstand 
a tension of 900 N. The maximum speed of transverse wave can be x.xx x100 m/s 


22. A block of mass m is being pulled up the rough incline, inclined 
at an angle 37? with horizontal by an agent delivering constant 
power P. The coefficient of friction between the block and the 
incline is u. Find the maximum speed (in km/hr) of the block 
during the course of ascent. Give the answer as x.xxx [Take 
:Р= 60 М, т = 1 kg, p = 0.5] 


23. А гіпо of radius г and mass 2m, rests оп а rough circular track of 
radius R.A small point mass of mass т is mounted on its 
periphery. If friction is sufficient to avoid any slipping then the 


e . hs 
minimum ratio of R iS X.XX 


Space for Rough work 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


24. 


25. 


26. 


Give the correct order of initials T(True) or F(False) for following statements: 

(І) In an antifluorite structure, anions form FCC lattice and cations occupy all tetrahedral voids 

(П) If the radius of cations and anions are 0.2 and 0.95 then co-ordination number of cation 
in the crystal is 4 

1) An atom/ion is transferred from a lattice site to interstitial position in Frankel defect 

V) Density of crystal always increase due to substitutional impurity defect 

A) TFFF (B) FTTF 

C) TFFT (D) TFTF 


When one mole of A(g) is introduced in a closed rigid one litre vessel maintained at constant 
temperature, the following equilibria are established: 


A(g) =B(g)+C(g); К. 
C(g) =D(g)+B(g); Ко, 


C K 
The pressure at equilibrium is twice the initial pressure if "I = - then A is equal to 
eq € 
(A) 16/5 (B) 4 
(C) 16 (D) 5/16 


The specific conductivity of 0.5 M aq. solution of a monobasic acid (HA) after subtracting the 
specific conductance of water is found to be 0.006 Scm'*. If its molar conductivity at infinite 
dilution is 200 бст тог”, then the osmotic pressure of 0.1 М aq. solution of HA will be 

(R = 0.0821 dm? atm mol 'K')whole experiment took at 1365K. 

(A) 0.72 atm (B) 1.72 atm 

(C) 12.72 atm (D) 7.72 atm 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. Copper glance to pure copper undergoes which of the following processes? 
(A) Hydrometallurgy (B) Electrolytic refining 
(C) Roasting (D) poling 
28. Which species do not exhibit a plane of symmetry? 
COOH 
CHs H 
(A) (B) 
H CHs 
H H 
Ph Ph 
OH H 
H COOH 
ot 4 y^ m^ 
HOOC H 
H OH 
COOH H 


Space for Rough work 
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29. 


30. 


31. 
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The following mechanism has been proposed for the exothermic catalysed complex reaction: 
A +В > JAB—* 5 AB+J—2 PA 


if Ко is much smaller than Кг, then the incorrect qualitative plot of potential energy (PE) vs reaction 
coordinate for the above reaction is/are 


| | АВ+Ј ДҮР 
А B) Р.Е. 
(A) Р.Е. Б J (B) Р.Е. 
A+P JAB 
AB+J 
Reaction Co-ordinate —> Reaction Co-ordinate —> 
D) Р.Е. 
(С) PEL ig (D) Р.Е. 
JAB A+P JAB AB+J A+P 
Reaction Co-ordinate —> Reaction Co-ordinate —> 


Which of the following statements are correct? 

(A) The crystal lattice of ice is mostly formed by covalent as well as hydrogen bonds 

(B) The density of water increases when heated from 0°C to 4°C due to the change in the 
structure of cluster of water molecules 

(C) Above 4°C, thermal agitation of water molecules increases and water starts expanding 

(D) The density of water increases from 0°C to a maximum at 4°C and the entropy of the system 
increases 


Elements of 15" group form hydrides of general formula MHs. Which of the following 
characteristic(s) of these hydrides decreases regularly on moving down the group (from NH; to 
BiH3)? 

(A) decomposition temperature (B) boiling temperature 

(C) reducing character (D) HMH bond angle 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


32. 


33. 


Paragraph for Question Nos. 32 and 33 


The concentration of potassium ions inside a biological cell is at least twenty times higher than 
the outside. The resulting potential difference across the cell is important in several processes 
such as transmission of nerve impulses and maintaining the ion balance. A simple model for such 
a concentration cell involving a metal M is: 

M(s) | M*(aq; 0.05 molar) | |M*(aq), 1 molar) | M(s) 

For the above electrolytic cell the magnitude of the cell potential | Esei |= 70 mV. 


For the above cell 
(A) E <0; AG >0 (B) E 


(С) E,, <0; AG? >0 (D) E 


>0; AG <0 
>0; AG? > 0 


cell cell 


cell cell 


If the 0.05 molar solution of М” is replaced by 0.0025 molar М“ solution, then the magnitude of the 
cell potential would be 


(A) 35 mV (B) 70 mV 
(C) 140 mV (D) 700 mV 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


How many is/are correct for Glycine. 

(A) Forms salt with strong inorganic acids 

B) It reacts with acetyl chloride to give acetyl derivative. 
) 


C) When it is treated with HNO,, N, is evolved. 


D) With Nitrosyl chloride (NOCT) it forms chloro acetic acid. 

E) It can be esterified by an alcohol in presence of inorganic acid. 

F) It can form coordinated compounds with metal ions. 

б) Can be reduced to aminoalcohols by LiAlH,. 

H) It is optically inactive. 

1) Can be prepared by the action of concentrated ammonium hydroxide solution on chloroacetic 
acid 


( 
( 
( 
( 
( 
( 
( 
( 
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36. 


37. 


38. 
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Which is the most favoured position for the attack of an electrophile 


4 5 
Br | 
Li/Hg P 
є- 1 o] 
О 


What is the degree of unsaturation in P. 


Z 
Calculate the value of 10 Where 


Z = Co-ordination number of 2D-square close packing 
Coordination number of 2D-hep 

Co-ordination бйр of 3D-square close packing 
Co-ordination бий: of 3D, АВСАВС......... Packing 
Co-ordination ЭРЭЭН of 3D, АВАВ......... packing 


The standard reduction potential of a silver chloride electrode (metal-sparingly soluble salt 
electrode) is 0.209 V and for silver electrode is 0.80V. If the moles of AgCI that can dissolve in 
10L of a 0.01M NaCl solution is represented as 10% then find the value of Z. 


Space for Rough work 
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39. 


40. 


41. 


In the given radioactive disintegration series, 
232 208 

op Th >; Pb 

Calculate value of (n+2) 


Where value of n is number of isobars formed in this series, suppose there is successive 
emission of D-particles . 


Among the following, the total number of compounds whose aqueous solution turns red litmus 
paper blue is: 


NaCN KCl CH,COONH, NaH,PO, ZnCl, Na,PO, 
Fe(NO,), Ма,/ СО) МН,СІ NaHCO, Na,C,O, Ма,НРО, 
Given: 
Acid Ka, Ka, Ka, 
H,PO, 10° 10% 1077 
Н,СО, 107 107" : 
Н,С,О, 10° 10° i 


The gaseous reaction: A(g)+nB(g) => mC(g) is represented by following curves 


What is the value of n+m 
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43. 
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One mole ideal monoatomic gas is heated gas is heated 


according to path AB and AC. If temperature of state B and P 
C are equal. Calculate dac x10. 
Чав С 


Е.---- A Ln eB 


How many of the following decompose easily as compared to CaCO,to evolve CO, 
CdCO,, PdCO,, COCO,, MnCO,, Na,CO,, BaCO,, FeCO,, BeCO,, Ag,CO, 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


When a liquid that is immiscible with water was steam distilled at 95.2^C at a total pressure of 
748torr, the distillate contained 1.25g of the liquid per gram of water. The vapour pressure of 


water is 648 torr at 95.2?C , what is the molar mass of liquid in g/mol. 


mole of a real gas is shown in following diagram. 
The graph is plotted at constant temperature 273K. If 


The graph of compressibility factor (Z) vs. P for one | 


| 42}. 2 
the slope of graph at very high pressure Ар і5 


Р---- 


1 : 
(55) айп E then calculate volume of one mole of 


real gas molecules (in L/mol) Given: 


N, 26x10? and R= Lam K” mol" 


40g Ba(MnO,), (mol.mass 2375) sample containing some inert impurities in acidic medium 
completely reacts with 125mL of "33.6 V" of H,O, . What is the percentage purity of the sample? 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


2 
x dx 


47. 1І-|------------ 
eee x) (xsin x + cos x) 


xcosx -sin x xsin x+cosx 
(A) In =e (Ва eee 
xsinx+cos x ХСО8Х-8ШХ 
xsin x 4 cos x XCOS X — sin x 
(C) ——————— +c (D) ——— — ——-4 c 
Xxcosx-—sin x xsin x - cos x 


48. Find the minimum value of (x, —x,) 4-3 -12- 2). 
(a) (70-2) в) (480-1) 
с) (У70-1) (0) (480441) 


49. 


Find the limiting value of OR as r > 0* 
Сү:х'+у r 

С,.(х-Ә « y! ar 
(A) 2 (B) 
(C) 8 (D) 16 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. Ғогіһе ellipse 12x? — 12xy 4 7 y? = 48 


3 
(A)slope of major axis 52 and length =8 


-2 
(B)slope of minor axis is ET and length=6 


(C)coordinate of foci are (2,3) and (-2,-3) 
(D)Equation of directrices аге 2х+3у+14=0 and 2x+3y-14=0 
51. Which of the following are correct 


(A) If A and B are both symmetric or skew symmetric matrix and they are anticommutative and 
AB is skewsymmetric matrix 


mandi. ЗА 
(B) (adjA) ыг! (where A is any square matrix) 
(C) For a square matrix A to be orthogonal it is necessary and sufficient that its |A] = +1 and that 
of each element be equal to its cofactor taken with sign if А — | and with sign reversed if 
|A|=-1 


(D) The product of 2 orthogonal matrices is orthogonal matrices is orthogonal and inverse of an 
orthogonal matrix is orthogonal. 


52. If A,,A,,A,,....-Ajo95 be independent events such that P(Ai)- 7-(i21,2,3....1006) and 
1 


а! 
probability that none of the events occurs be ————— then 
2^ (B!) 
(A) B is of form 4k -2,k eT (B) « 2p 
(C) B is a composite number (D) a is of form 4k,k el 
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53. 


54. 


Consider the lines: 


Ке са 2 L,:x-4=y+3=-z 
1 7 -5 
Then which of the following is/are correct? 


(A) Point of entersection of L, and L, is (1,-6,3) 
(B) Equation of plane containing L, andL,is x+2y+3z+2=0 


1 
(C) Acute angle between L, and L, is cos! Ө 


(D) Equation of plane containing L, and L, is x+2y+3z+2=0 
Let z,,z, and z, be three distinct complex numbers, satisfying \z,|=|z,|=|z,| =1, which of the 
following is/are correct. 
(A) If arg A 1." then arg as T where ||»1 
2 2-7,) 4 


Zy 


(B) lee + 2,23 + 2 = Е ++ 2 


(C) 15 tancum 2 =й 


E 


(D) If Е -l= Vil -al= s o 228) 0 
2 


(Рагадгарһ Туре) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


55. 


56. 


Paragraph for Question Nos. 55 and 56 


The centres of two circles c, and c, of radii 4 and 9 respectively are at a distance of 15units from 


each other. Let L, be one correct common tangent to these circles. 


There are n circles which touches both the circle С, апа C, and also the line L, then nis 


(A) 2 (B) 4 
(С) 3 (D) 8 


Let т,,г,,......г, be the radii of these circles then find max (rr, .......r, ) ? 


2 
(A) = (B) T 
(C) 50 (D) 1 
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SECTION- C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. 


58. 


59. 


60. 


61. 


Find the largest integer value of x satisfying the inequality log, (x^ + 2x) >log,,Vx+2. 


Let Hoch ri had (REM NEN then the value of (T, +T, +T, +...+0) is: 
2 3 n (n+1)H,H,,,, 


Complex numbers а, b and с are zeroes of polynomials P(z)=z°+qz+r (where q,r €R Jand 


la? | Ч 41250. If the points corresponding to а, b and c in complex plane are the vertices 


h? 
of a right angled triangle with hypotenuse h, then 6 4 


If N denotes the number of non-empty subsets of 11,2,3,...,12) having property that the sum of 
largest element and smallest element is 13, then number of divisors of N divisible by 5 is: 


2 
1 1 1 
The number of distinct terms in expansion of | x+y+z+—-+—-+— | is m and that in 
Xy уй ZX 


2 
1 1 1 
expansion of [syste tet] is n, then|m -n| is equal to: 
X y 7 
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62. 


63. 


64. 


65. 


66. 


There are 4 bowlers, 4 batsman and 1 all-rounder (who is bowler as well as batsman). Randomly 
a team of 4 players consisting of at least two bowlers and at least two batsman is formed. If the 


4 
probability that all-rounder has been selected in team is —, then p is equal to: 
p 


Find the sum of all integral values of a values of a where a €[—10,10] such that the graph of the 


function f(x) = |х - 2 - a| — 3 has exactly three x-intercepts. 


Let f : R  R be a function defined as 

1-|x x <] 
она ә 
differentiability of g(x) оп В. 


З 


and g(x) = f (x —1) + f(x+1)Vx e R. Find number of points of non- 


1—7cos? x dus g(x) 


sin’ xcos! x sin! x 


Suppose | +C , where C is an arbitrary constant of integration. Then 


the value of 2 (0) + 2 |2) 


1 
Let f be a differentiable function defined such that f :[0, 27] > ЕЗ and f (x) <OVx e D, її 


27 3 
| xf (x)dx = А -3| х? f (x*)dxthen find the value of 2. 
0 


0 
[Note: D, denotes the domain of the function.] 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


23 AITS-CRT-IV (Paper-2)-PCM-JEE(Advanced)/18 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


67. 


68. 


69. 


The polynomial R(x) is the remainder upon dividing х2 by x^ — 5x -- 6. If R (0) can be 


a+b 
expressed as ab(a‘ —b*) , find the value of Se 


Let C be the set of 6 consonants {b,c,d,f,g,h} and V be a set of 5 vowels (a,e,l,o,u) and W be the 
set of seven letter words that can be formed with these 11 letters using both the following rules: 
(a)The vowels can be consonants in the word must alternate. 

(b)No letter can be used more than once in a single word. 

If the number of words in the set W are K then find K/7. 


Let f be real function defined on R (the set of real numbers) such 
ћаі (х) =100 (x -1)(x 2) (х-3).....Ох-100) % for all x€ R. If gis a function defined 


on R such that [еа =| g(x — t)dt + 2x+3, If some of the all the values of x for which g(x) 
a 0 


А 
has a local extremum be 4 then find - 
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ANSWERS, HINTS & SOLUTIONS 
CONCEPT RECAPITULATION TEST - IV 


PAPER-2 
Q.No. | PHYSICS | Q. No. CHEMISTRY Q. No. MATHEMATICS 

1 A 24 D 47 B 

2. A 25. B 48. B 

3. A 26. с 49. B 

4. BD 27. ABCD 50. AC 

5. BC 28. ABCD 51. ABC 

6. ACD 29. BCD 52. ABC 

7. ABD 30. ABCD 53. ABCD 
8. BC 31. AD 54. BCD 
9. A 32. B 55. B 

10. D 33. с 56. 

11 3 34. 9 57. 1 

12. 3 35. 2 58. 1 

13. 3 36. 7 59. 3 

14. 1 37. 4 60. 8 

15. 7 38. 7 61. 1 

16 2 39. 7 62. 7 

17. 4 40. 6 63. 3 

18. 1 41. 5 64. 5 

19. 2 42. 8 65. 5 
20. 9 43. 7 66. 9 
21. 00002.99 44. 00145.80 67. 02011.25 
22. 00001.66 45. 00002.00 68. 05142.85 
23. 00000.25 46. 00070.31 69. 00833.33 
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Physics 


РАВТ-1 


= © о чо 
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A 


SECTION- A 


2 
Rate of loss of water — [ar (ату) 
0 


А 

А 

2Ak ту? 2лг 
r r y 

BD 

BC 


For the bubble, PV=const. 
„aV _ -dP 


PA. 

14 = zur „dP = e РР, (according to the question ) 
V r R 
De ATr 

ЗР,К 

ACD 

ABD 

BC 

A 

D 

[9-10] 


For the charge 
F=q (7 х B) -bv 


„4 _ 4(4.8)2(8| 
dt m\dt m dt 


Аў ада 
т т 
3 
3 
3 
1 
7 
2 
4 
1 


SECTION - C 


The change in internal energy of the gas is DU = 1.5 nR (DT)= 1.5 (1 mol) ( 


253J/mol-K) (2K) 
- 25 J. 


The heat given to the gas - 42 J 

The work done by the gas is DW = DQ – DU- 42 J —25 J = 17 J. 

If the distance moved by the piston is x, the work done is DW - (100 kPa) (8.5 cm2) x. 
Thus, (105 N/m2) (8.5 x 10—4 m2) x = 17 Jor, x = 0.2m = 20 cm. 
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2 
t1 = RC; t2 = R/L 
ЭС =t1t2 = 0.1 sec -> T= apie |5 
Т = 2 sec. 
9 
SECTION - D 
00002.99 
00001.66 
00000.25 
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Chemistry PART - Il 
SECTION - A 
24. D 
25. B 
26. C 
27 ABCD 
28. ABCD 
29. BCD 
30. ABCD 
31. AD 
32 B 
33. C 
Solutions 
А B+C С => B+ D 
1 0 0 a a 0 
l-a a о а-р atp В 
l-a оф o-p 
-B)(at+ + 
ко = BOB), Ма) 
1-a а-р 
ІСІ ep 1 23 
[B] a-B 5 В 2 
Final Press-2[initial Press] 
2+8=1 
So, a=- ыг 
5 5 
Ke,=— Кс,-2 
Кс, 27 
Кс, 
док 1000 x 0.006 212 
0.5 
ia ege 
200 
C,a;=C, a; 
a, 70.135 
і-1.135 
1—12.72atm 
SECTION - C 
34. 9 
Sol. check structure of glycine amino acid 
35. 2 
Sol. due (0-1 effect 
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36. 


Sol. 


37. 


Sol. 


38. 


Sol. 


43. 


44. 


Sol: 


45. 


Sol. 
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7 
&[ J @ 
О 
(Р) 

4 
4+6+6+12+12=40 
торт 
7 

o -E° | ROSA d 

CT /AgCl/Ag Ag /Ag 1 sp 


^. K,, = 10 "then let x be solubility of AgCl in 0.01M solution of NaCl 
=> 107° = x(x+ 0.01) 

x=10*moles/L 

7 

4B and 6a particles are emitted. 

6 

NaCN, Na ,РО,, Na,CO,, NaHCO,, Na,C,O,, Na,HPO, these are basic. 
5 

m=3 and n=2 

8 

Process AC=polytropic process P=KV 


R 
So molar heat capacity ка ыла: 


R 
Process AB is isobaric С,-С,- = 
Тс 
| пС,ат 
4 T, Е 
2273 =0.8 
AB 
| nC, maT 


except Na,CO, and BaCO, all other are correct 


SECTION - D 
00145.80 
0 
Pius = 748—648 = 100 then M Fate 
| W, РМ, 
00002.00 


pote high pressure 
RT 
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o ZoPo sp RA aN xar] 
dp RT 2.8 2.8 2.8 3 

4 
So (м, xar |ш one mole of gas =2 


46. 00070.31 
Sol. m-eq. of Ba(MnO,),=m-eq.of H,O, 


(ем es) 
11.2 


-5 Xx10x1000 = 3x125x2; 
375 
w=28.125 

117 
96 purity=— x100 
VOCENT dO 


_ 28.125 . 100 — 70.31 
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Mathematics PART - III 
SECTION – A 

47. B 

[ x dx 

(xcos x —sin x) (xsin x+ cos x) 
f 8 
fa-sf' 61 
fg g f 
=In 8 +c 


48. B 
A(x, 1x7) 
B(x,,12-2\)x, | 


" 
Ж 


7 P(t2, 12-21) 
"di 
zo 


y=12-2Vx 


P — (4,8) 


-.OP = 16+ 64 = 4/80 
РО-ОР-ОО 
= 4/80 -1 


49. В 
50. АС 
51. АВС 


А — obvious 

B > (adjA)' 

. adj(adjA) 
ladjA| 

А n-2 A И д 

Wr Cs 

СУА =? 


НІТ) EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-IV (Paper-2)-PCM (Sol.)-JEE(Advanced)/18 8 


52. 


Sol. 


53. 


Sol. 


54. 


1 
a (cofactor matrix)’ = А! 


— againtranspose 


1 
ie matrix) =A 
If, |А|=1= aij = Aij 


and |А|--1-> aij = Ай 
D > AA! =A'A=I 


BB'-B'B-I 
LHS (AB)B' А? 
I 
7 AIA’ = АА? - I 
Similarly (A )(A ) =А (А?) 2A'A-I 
ABC 
tz xs 0-0) 
2 4 6 2012 
1 57 2011 2012! 
—х—х—х— ..... Жосас дэ” IT RA 
2 6 8 2012 2” (1006!) 
ABCD 


point p online І, Р(2-4,1-74,-2-54) 


P(4*r,-3* r,—r) 
Point P on line L, 


—A--Lhr--3 
BCD 
1 
O 
ES 
(A) If ZEE z and z, 
Z4 2 


Subtend right angle at circum centre origin. 
<. the chord joining 7, and z, will subtend an angle Ө at 2 such that 


-Tifp-i 
4 


04215 1, o» Sir 1 
4 4 
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1 1 1 
(B) | 5 + 2,23 + 21 e ЕЕЕ a 
© XK 
= А ++ 2) 
6) (8 +ы)@ * zs ja +2) + 2) a) 
2122; 215223 
(D)The triangle formed by joining z,,z,andz, is isosceles and right angled at z,. 
55. B 
56. С 
50. (1) 


eO Q 
Q ^ CB 
AB=AC+BC 


= 225-25 = JAr(9) + 4/4(ғ)(4) 


a 


AB=AB 200=4/4(9)r 
4/4r(4)=v200,r= i 


_25 
87 


r 


A B С 
AC-BC-AB 


/49ғ-/4(0г-У200 
2Jr-4 200 


r-50 
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Sol: 


59 


Sol. 


60 


Sol. 


61. 


Sol. 


SECTION - C 


Аѕп о, Тү+Т,+...+0=1 
3 
Given polynomial is a cubic with real coefficients => at least one real root and other are 
conjugate complex zeroes. 
Let a=x+iy, Б-х-іу, с--2х b 
: at+b+c=0 
а? |+ 10| |с = 250 
ез Зх? + у? =125 
Using Pythagoras C a 
Ox c y! 49x? c y! =4у? 


2 
2 


> 3x = 
h? 4 2 
> —— = кр = 
3 125 125 
If ais the smallest element of such a set then 13-a is the largest and the remaining elements 
can be choosen from 12-2a elements i.e., 2177 
Also, 13-a2 a =а<7 
7. Number of such set = 2? +2° +2° +...+2° 21365 


=3x5x7x13 
2. Divisors divisible by 5 is 8. 


1 


2 
1 Tiro ul 
Number of distinct terms in | x + y +z - —- —- — | is 18 and number of distinct terms in 
Xy yz Ж 
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2 
бингээн is 19 


х у 2 
|т - n| -1 
62. 7 
Sol. Clearly a team of 4 with two batsman and two bowler can be formed as 


Саѕе-1: 2 bowler+2batsman 

Number of ways- * C,x'C, 236 

Case-ll: 2 bowler+1 batsman +1 all-rounder 
“C,x'C,x'C, =24 

Саѕе-1: 1bowler +2 batsman +1 all-rounder 
^CX'C,x C, 224 


га 24+ 24 4 
7. Probability that all-rounder is selected= = 
36-24-24 7 
©; р-7 
63. 3 
Sol. For x-intercept y=0 
І:-24-4-3 
= |\х-2|-а = Зог -3 
=> |-2|-а--Зога-3 
For 3 x-intercepts 
at+3>Oanda-3=0 .. (1) 
or at+3=Oanda-3>0 .. (ii) 


From Eq. (i) a=3 and Eq. (ii) is rejected. 
Hence, sum=3 


64. 5 
65. 5 
66. 9 


Sol. | xf (x)dx 2 A -3| x^ f (x )dx 


0 
x =t 
= 3x°dx = dt 
27 27 
f, xf (хуйх + I, f (x)dx = А 


Laff) taf (de = (Ғад? 


A =27f (27)-0 
= 27. : -9  [-fisdecreasing.. f (27) = 7 
SECTION - D 
67. 02011.25 
Sol. 4Фмдепд-х” , 


Divisor- x? —5x+6 
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68. 
Sol. 


69. 
Sol. 


Let Q(x)be quotient, R(x)=ax+b be remainder 
xT =О(х).(х?-5х+6)+ах+Ь 


х 2007 =Q(x).(x-2)(x-3)+ ax+b 04252 (i) 
R(x) 

Now R(0)=b=? 

Put x=2 in Eq. (i) 

2а-ь-2% (й) 

Put x=3 in Еа. (i) 

3a+b=3 ^ - 0 (iii) 


Eq. (iii)-Eq.(ii) gives 

a= 32007 _ 27007 

Now b=220" -2а-27007 (32? -27007 )=22%" +2 22007 2 32007 
Hence a=2;b=3;c=2006 

05142.85 

Consonants >b,c,d,f,g,h (6) 

Vowels Эа,е,і,о,и (5) 

W: 

Case 1: If word begins with consonants 

then (°C, x 4!) x CC, х3!)=360х 60=21600 
Case 11: word begins with vowels 

CC, x4) x (C, х3!)-120х120-12400 
Total=3600 

00833.33 


s Геға =| g(x-t)dt + 2x+3 
a 0 


=> fe dt =| g(t)dt+2x+3 (Using King Property) 
a 0 

Differential both sides, we get 

ef = g(x)-2 

=>  (х)-679-2 

=> g (x) 2 e! 9. f (x) 


кер” is always greater than zero. 
-. sign of g'(x) is same as sign of f (х). 
<. sign of g'(x) 
| | | -Ф e -Ф- 9 | ый 
-1 “Өгч aeons 96 97 98 99 100 


Clearly, local extermum (maximum or minimum) will oxxur at 
х=99,97,95,....,3,1 


..Sum of all the values=1+3+5+...+99= Зэр х1+ (50-1) х 2]= 2500 
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CONCEPT RECAPITULATION TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 21211111 ЇЇ IL ILL LLLI 
UUU 


OOCL 
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Useful Data 
PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron е = 1.6 x10 "°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant В = 8.314) Кто! 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
= 1.987 = 2 Cal K тог” 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -| 


ЅЕСТІОМ – А 
(One Options Correct Туре) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. Maximum power transfer to external circuit in watt will be 
A 32 30 30 


) ) 
(C) Without value of R cannot be calculated (D) 50 watt 


2. A plank having mass M is placed on smooth horizontal surface. їй 

Block of mass m is placed on it coefficient of friction between block =F 
and plank isu + Кх, where k is constant апа x is relative VIVERE V 
displacement between block and plank. A force F is applied on M 
block where F = at, where a = 10; t is in second. Find tọ when 
relative motion will occur between block and plank ^ smooth 

M? M? 
(A) uM. E— (B) um + Po 

m m 

шут” шт” 

(C) m+ — (D) uM += 


3. Velocity of water flow in downward direction relative to cylindrical tank is Ve 722222744 
acceleration at any time t will be 


ду MY. +80) (ву В: . 
(2M - pt) (2M - pt) 
Кө 3 M 
) | (D) None «ES 
(2M - ut) 
V.Yu kg/sec 


Space for Rough work 
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4. A transverse wave traveling along negative y-axis its snap shot is given at any A 
instant of time t. Points which is having velocity in negative x-direction. 
(А) A,E,F (B) C,D,H 
С 


(C) В,б,Н (D AH = CR 
F 


E s 


H 
5. Equivalent thermal conductivity of figure given below will ,  Area2A 
be. Given that length of each cylinder is | and area of K, K, 
cylinder having thermal conductivity K, & K, is A while LA 
middle cylinder is having Ko. Aréa A 
5 1 
(А) (В) ————————— 
1 1 1 1 1 1 
2 + + 
K, 2K, К, K, 2K, К, 
2 
(С) ————| (D) none of these 
1 1 1 
+ + 
|К, 2K, K, 
6. As shown in figure , Instantaneous current in branch having capacitor С Bexl y i5 x 240 | 


will be :(given tan”! (4/3) = 53°) | 
(А) 2042 sin (ot - 31/4) DENT | 


X, -100 
(B) 404/2 sin(@t+7/4) | 
(C) 6042 sin (ot - 1/4) O 
(D) None of above у-200-/2віп (юї+л/4) 


Space for Rough work 
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A thermodynamic process obeys the following relation 2dQ=dU+2dW where dQ, dU, dW 


has usual meaning. Then at which statement is true [Given di-atomic gas; R = gas constant] then 
heat capacity for the process is: 


5R 7R 
A) — B) — 
(A) 2 (В) 2 
3R 
(С) — (D) infinite 
5 
A infinite length current carrying wire is placed in x, y plane parallel toy Region II Region I 


axis as shown in figure. (All charges are projected in region 1) I 


X 
"4 
(A) A positively charged particle projected along y axis will get deflected along z axis 
(B) A positively charged particle projected along x axis will get deflected along y axis 
(C) A negatively charged particle is projected along x axis will get deflected along +y axis 
(D) A negatively charge particle is projected along x axis will get deflected along +z axis 
Three (A,B,C) particle each of mass m are connected by three С 
mass-less rod of length l|. All three particle lies оп smooth "d 
horizontal plane. A particle of mass moving along one of the rod 1 l 
with velocity vo strikes on a particle and stops as shown in diagram. V A B 
Angular velocity of each particle after collision is : G- 
Vo 0 р Ён 
(А) —=— (B) — 
431 І 
У У 
(С) EM D 


2.31 D SBI 


Space for Rough work 


a: 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/18 6 


13. 


A wedge of mass т, lying on a rough horizontal plane, is acted upon by a 
horizontal force Е; and another force Fz, inclined at an angle Ө to the 


vertical. The block is in equilibrium, then minimum coefficient of friction 
between it and the surface is 


(А) (Esin0)/ (mg-*F,cos0) 

(B) (Kcos6+F, )/( mg-Esin0) 
(C) (E--Esin0)/ (mg*F,cos0) 
(D) (Евіп0-Е, )/(mg-F,cos) 


A charge particle is projected in a region of magnetic field and electric field. If mass of charged 
particle is m and its speed changes from Vp to 2Vo [We = work done by electric field ; Wg = work 
done by magnetic field]. Which statement is incorrect? 


1 
(A) W, = ошу (В) W +W; = шу, 
= 3 2 _ 2 

(С) W, = 0% (D №. -W = = ту, 
De-Broglie wavelength of the particle increases by 75% then kinetic energy of particle becomes 

16 9 
(А) — times (B) — times 

49 16 

16 . 4 , 
(C) — times (D) — times 

25 9 


A ring of mass m can slide on the vertical smooth rod. Ring is connected 
by block with string as shown in figure. Pulley is of mass-less and smooth 
the system is released from rest. Initial tension in string is 

(A) Т- Mg (B) Т> Mg 

(C) T « Mg (D) T = Mg + Mg 


mao 


Space for Rough work 
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A hollow sphere of mass m and radius R is placed on smooth ground. A 
particle of mass m is projected with velocity vo and angle Ө from lowest point 
A inside the sphere as shown in diagram. If particle strikes the sphere at a 
point which is on horizontal level of centre and at that moment particle is at 
highest point. The collision between particle and sphere is elastic. The value 
of Vo is 


R 2R 
(A) v=, |E (в) v = 
cos 0 sin Ө 
CUBE (D) v, = VRSTI 4 cos! g] 
tanO 2 


A parent radioactive nucleus A (decay constant A4) converts into a radio-active nucleus B of 
decay constant Ap, initially, number of atoms of B is zero. At any time Na, № are number of atoms 
of nuclei A and B respectively then maximum value of Np. 


А.М A N 
A a a B b a 
(A) E (B) Eu 
(C) Q4 HAN, (D) p д 
А, (A, +À) 


Fundamental note of a closed pipe of length | is fo at 0°C. First overtone of the same pipe at 
273°C is (assume there is no effect of temperature on the dimension of the pipe). 
(A) 3% (B) fo 


(C) (342) (D) 3/4/21, 


Space for Rough work 
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Initial velocity of the block й = 457 while _ T 1-45 m/sec 
= M = < m= н->- 

external force on it is F = 25 (—7). It coefficient Peon в 

of static and kinetic friction аге 0.3 and 0.2 127222222222229229222294944A 

respectively then distance travelled by the 

block in 12 sec. (g = 10 m/s?) : 

(A) 225 m (B) 216 m 

(C) 210 m (D) 250m 


Time in which a layer of ice of thickness 10 cm will increase by 5 cm on the surface of a pond 
when temperature of the surrounding is — 10?C. Coefficient of thermal conductivity of ice 


K= 0.005 ca | and density p = 0.Әстат/ сіп”. (1. = 80 cal/g) 
cm —sec—° С 

(A) 20 Hours (B) 25 Hours 

(C) 30 Hours (D) 5 Hours 
In the arrangement shown in the figure, uniform magnetic C 
field B is upward to the plane of paper. Connecter AB is e e | (e 
smooth and conducting, having mass m and length |. Spring constant К\А © | 
Initially spring has extension Хо. Spring is non-conducting Fir- © 
(neglect induction in spring). Connector is released at t = eB © © 
0. Maximum charge on the capacitor is: 9 


Space for Rough work 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20. 
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All three spheres are identical having OS 

radius 10 cm. There is no slipping at any "aes шаны 

point of contact. Plank P and Q are V,=10 cm/sec eA 

moving in opposite direction with speed 10 à 5 

and 30 cm/sec. height of instantaneous 

axis of rotation of sphere A from the 

ground is : 7/ 7 á 

(A) 20 cm round 

(B) 30 cm 

(C) 15 cm 

(D) 25 cm 

Mirror is moving towards the particle with speed 2 cm/sec. Speed of A and V,22 cm/sec 

B are 1052 апа 5 cm/sec respectively іп the direction shown in figure. 

Magnitude of velocity of image of the particle B with respect to image of A. 

(A) 4/325 cm/sec (B) 15cm/sece mp Q : 
mw 

(С) 13cm/sec (D) 4269 cm/sec “7 

Ag 

Loop ABCD and long straight wire are in the same plane. Side CD - 2AB. i C 

Distance between long straight wire and AB is equal to distance BD. Net B D 

force on the loop is: 

(A) Towards the long straight wire I I 

(B) Away from the long straight wire A : D 

(C) Parallel to the long straight wire i 

(D) Net force on the loop will be zero 


Space for Rough work 
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23. 


24. 


25. 


Liquid of density p is filled in the container of negligible mass 
having area A. Area of hole ‘a’ is very small (a << A). Co-efficient of 


a 
friction between container and surface is equal to 2) As liquid is 


coming out of vessel, instantaneous acceleration of the container. 


A 3 /7777 
(А) (в) 22 
а 2 
ag 
С) | = (0) zero 
©) (2) 
An insulated cylinder contains nitrogen gas which is sealed оп m 
the top by a heavy metal piston of mass m. Piston is free to ПРГ) 


move with negligible friction. Initial height of the piston is 0.3 т 


at temperature 27°C when it is given some heat with the help 3 

of an electrical circuit piston slowly rises to height 0.5 m above = H h=0.3m 
the bottom of the cylinder. During expansion of the gas, net E 

heat absorbed by the nitrogen gas: сз eee 


(A) Equal to work done by nitrogen gas on the piston 

(B) Greater to work done by nitrogen gas on the piston 

(C) Less to work done by nitrogen gas on the piston 

(D) Will be always twice of the work done by the gas on the piston 


Two vertical walls are separated by a distance of 2 metres. Wall 'A' is 2m 
smooth while wall B is rough with a coefficient of friction џ = 0.5. A uniform 
rod is propped between them. The length of the longest rod that can be 
probed between the walls is equal to : 


P 
(A) 2 metres (B) 2/2 metres NX 


(C) J5 metres (D) 22 metres 


Wall-A Wall-B 


Space for Rough work 
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26. A bar magnet is pulled along axis of a coil with uniform velocity with South Pole entering into the 
coil. The sketch of Joule’s heat with time is represented by: 
(A) ^, (B) 
t 
t 
(C) (D 4н 
H 
t 
( 
27. A satellite is revolving round the earth at a height (R/2) from surface of earth in circular orbit. The 


change in speed required for the satellite to escape to infinity for the satellite to escape to infinity 
is: [ Take R as radius of earth ; and M as mass of earth] 


2GM GM 
(A) Е-Е (В) ap (2-72) 
СМ 4GM 
НЫ TE 


28. There are two concentric cylinders of radii В; and Re as E7 
shown. The narrow space between the two cylinders is filled 
with liquid of viscosity. The inner cylinder is held stationary “inas 4 цанын 
by means of a Torsional spring of stiffness G. The outer 
cylinder is rotated with constant angular speedo. The torque 
acting on the inner cylinder due to shearing action of the 


rotating 
cylinder 


liquid: 
4 КК НЕГЕ 
(A) THOR , 2nuoH R, в) ZHOHR R, 
2h R,-R, R,-R, 
nuoHR?R, т пов“ (D) пров“ 
R,-R; 3h 2h 


Space for Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/18 12 


29. A river of width d is flowing with a velocity u. A person starts from ty 
point A. He always try to keep himself along y axis. Speed of man 


w.r.t. to river at any position is given by v=k/y (k — үе 


d Ru 
constant). Time taken by man to cross the river is (Assume that at t | 
= 0, y = 0) >-Х 
А 
а а 
(А) М- (В) 2,/— 
k k 


у 2va 2d 
k к 
30. Velocity of efflux in Torricelli's theorem is given 


by v = J2gh , here h is the height of hole from 


the top surface, After that, motion of liquid can be 
treated as projectile motion. Liquid is filled in a 


(C 


2m 
vessel of square base (2m x 2m) upto a height of 
2m as shown in figure (i). In figure (ii) the vessel is 
tilted from horizontal at 30°. What is the velocity of 0) Gi) 
efflux in this case? Liquid does not spills out? 
(A) 3.29 m/s (B) 4.96 m/s 
(C) 5.67 m/s (D) 2.68 m/s 


Space for Rough work 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


Which of the following statement is incorrect: 


(А) H ' is the smallest size cation in the periodic table 
Van der waals radius of chlorine is more than covalent radius 


(B) 
(C) lonic mobility of hydrated Li' is greater than that of hydrated Ха” 
(D) He atom has the highest ionisation enthalpy in the periodic table 


According to VSEPR model, the shape of | ХЄОР, | is 


(A) Octahedral (B) Triagonal bipyramidal 
(C) Square pyramidal (D) Pentagonal monopyramidal 


Identify the statement(s) which is not correct with respect to surface phenomenon. 

(A) If on adding electrolyte in an emulsion, the conductivity increases then it will be oil in water 
type emulsion. 

(B) Tyndall effect is observed when refractive indices of dispersed phase and dispersion medium 
differ largely. 

(C) Macromolecular colloids are generally lyophobic in nature 

(D) Gases which can react with adsorbents are generally chemisorbed 


How many dichloride cyclopentanes (including stereoisomers) are obtained when cyclopentane 
reacts with excess chlorine at high temperature? 
(A) 7 (B) 


5 
(С) 4 (D) 9 


Space for Rough work 
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35. The major product obtained when following substrate is subjected to Е 2 reaction will be: 
СН, 


: "Br 
CH3 
сн; (В) CH3 


CH3 (D) None of these 


CX сн; 


СН, 


36. The end iu of the reaction is: 


(D) None of these 


Space for Rough work 
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О 
| 
i o —®@^® y (4) А (в) 


О 
Structure of (A) апа (В) respectively are: 
(A) О 
OH OH 
O 
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38. 


39. 


40. 


41. 


42. 


An aqueous solution of a metal ion (A) on reaction with KI gives a black brownish ppt (B) and this 
aqueous suspension on treatment with excess KI gives orange yellowish solution. Then A is 


(A) pb^ (B) Bi" 

(С) Не,” (D) Hg” 

Which of the following compounds consist of a Р-Р linkage? 

(A) Hypo phosphoric acid (B) Pyrophosphorous acid 
(C) Dipolyphosphoric acid (D) Metaphosphoric acid 


Which of the following elements of lanthanide series have highest tendency to show +2 oxidation 
state? 


(A) Eu (B) Gd 
(C)Tb (D) None of these 


The specific conductance of a saturated solution of silver bromide is K Sem ! 


. The limiting ionic 
conductivity of Ag’ and Вг ions аге хапа y respectively. The solubility of silver bromide 


іп g / Lis (molar mass of AgBr =188) 


UE (B) — 188 
ЖУ x+y 
С) К x1000x188 D x+y 1000 
x+y k 188 

Which of the following is diamagnetic? 

: 2- А 2- 
(A) (Ni(CN),) (B) (NiCI,) 
(C) (Сосі,)” (D) (CoF,) 
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44. 


45. 


46. 
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A certain amount of reducing agent reduces x mole of KMnO, & y mole of K,Cr,O, in different 


experiments in acidic medium. If the change in oxidation state of reducing agent is same in both 
experiments then x: yis. 


(A) 5:3 (B) 3:5 
(C) 5:6 (D) 6:5 
The activation energies of two reactions are E, & E,with E, > E,. If temperature of reacting 


system is increased from T (rate constant are k, and k,) to T, (rate constant are К! and К1) 
predict which of the following alternative is correct. 


1 1 1 1 
(A) k_k (B) k k 
К, k, k k, 
1 1 
(C) ed (D) ki <k; 
1 2 


The wavelength of the first Lyman lines of hydrogen, Не” and 1477 ions and AA, & À,. The 
ration of these wavelengths is 


(A) 1:4:9 (B) 9:4:1 
(C) 36:9:4 (D) 6:3:2 
Number of electrons having т, = Ofor sodium atom is 
(A) 2 (B) 5 
(C) 7 (D) 3 


Two system PCI, (2) = PCL (=) + СІ, (g)and COCI(g)  CO(g)- Cl, (g)are 


simultaneously in equilibrium in a vessel at constant volume. If some CO is introduced in the 
vessel, then at new equilibrium, the modes of 


(A) PCL increase (B) PCI; remain unchanged 
(C) PCI, decrease (D) CI, increase 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/18 18 


48. 


49. 


50. 


51. 


The curve in the figure shows the variation of pH during the course of titration of weak acid HA 
with a strong base NaOH. At which point in the titration curve is the concentration of acid equal to 
that of its conjugate base. 


pH R 
A C 
B 
ml of NaOH added > 
(A) Point D (B) Point E 
(C) Point C (D) Point B 


The minimum mass of NaBr which should be added іп 200 ml of 0.0004 M — AgNO, solution just 
to start precipitation of AgBr.K,, of AgBr = 4x10 ^ . (Br = 80) 

(A) 1.0x10° g (B) 2x10 g 

(С)2.06х 107 g (D) 1.03x107 g 


In which of the following cases is the value of x maximum? 

(А) CaSO,°xH,O 

(B) Ва$0,• хН,О 

(С) MgSO,°xH,O 

(0) All have same values of x as all metal ions belong to same group 


In the following statement, which combination of true (T) and false (F) options in correct? 


TFTF (B) TTFT 
ТТТТ (D) TTFF 
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52. 


53. 


54. 


55. 
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Xenon fluorides are very good oxidising and fluorinating agents. They also act as F donors and 
acceptors. When XeF, donates its fluoride toSbF,, then the states of hybridisation of central 
atom of cationic part and anionic part of product are: 


(A) sp^d,sp/d? 

(С) sp'd^,sp/d? 

Correct order of bond angle is 
(A) (*CH,) »(*CF;) 

(С) CH, > CF, 


Which of the following is a polar molecule? 
(A) XeF, 


(С) С,Е, 
СвН5 
Н.С H "m 
3 Heres KoH A 
Br H 
СвН5 
Ais 
(A) НС. бан, 
i 
C 
He Gee 
(C) aes 
| 
C 
“аль 
Н,С6ё СҢ 


(В) sp^d^,sp/d 
(D) dsp”, sp? 


(B) CH; > СН; 
(D) CH, >(*CH,) 


(B) BF, 
(D) РСІ,Е, 


(B) њас... „Сен 
| 


C 
жу 
H5C6 H 
(D) None of these 
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56. О-СН, 
© к? Products,Products of reaction are 
О-СН, 
(A) CH3 (B) OH 
+2СН І © +2СН,ОН 
сн; OH 
(C) OH (D) OH 
© +2СН 1 © +2СН 1 
| 


57. Which of the following compound loses CO, upon heating to 100°C 
(A) OH 


(B) OH 

i^ 
(D) OH 

m | ` 
О О 
OH 
> 
О OH 
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58. Which of the following monomers has greatest ability to undergo cationic polymerisation? 
(A) CH=CH, (B) CH=CH, 
OCH3 
(CO CH=CH», (D CH=CH» 
МН, МО, 
59. i 
O 
Cl 277  RMgX 
H40* 
CHO 
How many molecules of RMgX are consumed in the above reaction 
(A) 2 (B) 4 
(С) 5 (0) 6 
60. Amongst the following, total по of aromatic compounds аге 
“айда Ac 
со; Oo 
(A) 5 (B) 4 
(С) 3 (D) 6 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. Шай +ba+c=3a° -4Aa laf? +В +с= 3B? AB +1and 
ау? * by +с= Зу? —4y +1 (where a, B, y € R and distinct) these sum of root of the 
equation Зах? +9bx+7c=0. 


(A) 1 (B) 2 
(С) 3 (D) 4 
62. If k denotes the sum of the imaginary parts of the roots of the equation 
z' -8(1-i) z+ 63-16i =0 then kis 
(A) 6 (В) -6 
(С) 8 (D) -8 
Шы sin 2x a 
63. [a= (a & b are coprime) these a +b +abis 
o (1+sin 2x) b 
(A) 7 (B) 8 
(C) 6 (D) None of these 
49 
64. Тһеѕит 3 ?C, equals 
k=0 
(A) —2% (В) 299 
(С) 2049 (D) 242 
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66. 


67. 


68. 
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For differential equation (хэ - у)ах+ (xy - х) dy =0 


3 1 
(A) (“-у)»---с (В) x -y +—=c 
xy xy 
3 3 3 3 3 1 
(C) x +y +— =c (D) x +y +— =c 
xy ху 
Sum of roots of the equation 277? ? +2111 = 2??? 4 Jig, 
111 2 
A) — B) --- 
(A) 2 (В) 111 
(С) 2 (D) 111 
em * 5 2 Ж. 1-x? | 
| - (sec Vi+x) + cos = | |dxis(x>0) 
(1+х ) 1+х 
si gon’ "CDI 
(A) e «ап x+c (B) е" T SUE 


-1 2 tan7! x 2 
(C) ез" “вес” ІЛЕ +c (D) e (сөзес rex?) +c 


І(х-2у -4) = 24x +12 y then length of latus rectum is 


(D) None of these 
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2 2 


69. IF P(asec6,btan@),O(asec¢,b tan ¢) are the ends of a focal chord of —] then 
a 
an” tiu adn be 
2 2 
e-1 е+1 
(А) — (B) — 
е+1 e-l 
1+ 
(02-25 (0) None of thee 
1-е 
70. 7 clay balls (shown as 69). If N be the number of different ways these 
сап be shot (lone at a time). If no ball can be shot unit the ball (s) 9 7 ® 
below it, have been shot, then N is. 5 5 
(А) 15 (В) 105 
(С) 104 (D) None of these 
69 
1+ соѕ x + N1— cos 
71. Consider the function f (x) = — (x е (х, 2л ))then / (х) is 
V1+cosx —Vl—cosx 
(A) cot} 5. (В) tan| 5.3 
4 2 4 2 
л 
(C) cot (4-3) (D) None of these 
4 2 
Space for Rough work 
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73. 


74. 


75. 


76. 
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In EX the equation log... COS 20 = 2has 


(A) No solution (B) One solution 
(C) 2 solutions (D) None of these 
min t):0<t<x; xe|0,x 
Let f (x) = cosx, g (x) u ) ) [0.7] then 
sin x —1 Xm 
(А) g(x)is discontinuous at x = z (В) g(x)is continuous for x € |0,) 
(C) g(x)is differentiable at x = (D) g(x) differentiable for x > 0 


If f (x) and g(x) are two functions such 

that f (x) =[x]+[-x]and g(x)={x}VxeR and h(x)= f (g (x)) these incorrect statement 
is([.]is G.I.F and {.} is F Part of x) 

(A) f (x)and g(x) are identical function (B) f (x) = g (х) һаѕ no solution 

(С) f (x)+h(x)> 0 has no solution (D) f (x)—h(x) is periodic function 


Let f (x) be a polynomial f : R  R such that f (2x) = f '(2x) f "(x) these f (x)is 


(A) One - One onto (B) One - One into 
(C) Many One - Onto (D) Many — One into 


Consider three planes 2x+ py+6z=8,x+2y+qz=Sandx+y+3z=4 then 3 planes 
intersect at a point if 

(A) р-2,4 23 (B) p#2,q +3 

(C) р+ 2,4 = 3 (0) None of these 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


AITS-CRT-IV-PCM-JEE(Main)/18 26 


77. 


78. 


79. 


80. 


81. 


82. 


Ita’,b’,c’ are in AP thencot A, cot Band cot C in 
(A) GP (B) AP 
(C) HP (D) None of these 


A regular pyramid on a square base has an edge 150m long and the length of the side of its base 
is 200m. Then height of pyramid is 

(A) 25m (B) 50m 

(C) 75m (D) 100m 


R is relation over the set of integers and it is given by(x, y) e R < |x- y| 1. Then Ris 


(A) Reflective and transitive (B) Reflective and symmetric 
(C) Symmetric and transitive (D) An equivalence relation 


20 teachers of a school either teach maths or physics 12 of them teach maths while 4 teach both 
the subjects then the no. of teachers teaching only physics is 


(A) 12 (B) 8 
(C) 16 (D) None of these 
а а; а; 


B 1/9 2 
Ia, -(сов2ғл--віп2ғл) thenA=|a, а; alis 


a, 4, dg 
(A) 1 (B) 2 
(C) 3 (D) None of these 


abc 

fA=|c а b |апаа,Ь, саге roots of the equation x^ + x? — 4 = 0 then A A’ is 
b c a 

(A) 1 (В) 1-А 

(С) А? (D) А-! 
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ЕД +| V2 |+| v3 |+| 4 ]+[ V5 |+ мн +| 2241-1112, (1115 G.LF) 


(A) 1021 (B) 1022 
(C) 1024 (D) None of these 
Жап ! x sin! 228 (х>1)із 
1-Х 
(A) 2л (В) -л 
(C) x (D) None of these 


Ifa >b > cand the system of equations ax + by + cz = 0,bx + cy + az =0,cx + ay + bz = O has a 
non-trivial solution these both the roots of equation at? + bt + с = O are 


(A) Cereal (B) Negative 
(C) Positive (D) None of these 
If A and B are non-zero square metrics of order 3 there incorrect statement is 
(А) adj (AB) = adjA.adjB (B) (AB) = ВА" 
(С) (AB) =B" AT (D) АВ-0->|4|-0 and |B| 0 
3 2 
-1 X =] . 
| гап | 5 | + tan dx is 
i 1+х x 
3л 
А) — B) x 
(A) 2 (В) 
(C) 2л (D) None of these 
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88. Number of integral values of k for which the equation 4cos ' (-4) = k has exactly two solutions, 
is 
(A) 4 (B) 5 
(C) 6 (D) 7 
89. The only statement among the following that is tautology is 
(A) An(AUB) (B АО(А В) 
(С) [An(A>B)|>B (D) B>[An(A>B)| 


90. la=Axi+yj+4zk,b = yi +x +(3y)Á,č --2-22-(2-41) xk аге sides of triangle then 
the value of a is 


(A) 0 (B) 1 
(C) 2 (D) None of these 
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НТ) EE JEE(Main), 2018 


ANSWERS, HINTS & SOLUTIONS 


CONCEPT RECAPITULATION TEST - IV 


(Main) 

Q. No. | PHYSICS |Ә. №. | CHEMISTRY | СО. Мо. | MATHEMATICS 
1. D 31. С 61. D 
2. C 32. D 62. D 
3. A 33. С 63. А 
4. А 34. А 64. С 
5. А 35. А 65. C 
6. A 36. C 66. B 
7. р 37. A 67. C 
8. B 38. B 68. C 
9. C 39. A 69. C 
10. С 40. А 70. B 
11. А 41. С 71. р 
12. А 42. А 72. B 
13. A 43. D 73. B 
14. в 44. в 74. D 
15. A 45. C 75. C 
16. C 46. C 76. B 
17. A 47. C 77. B 
18. B 48. D 78. B 
19. B 49. C 79. B 

20. D 50. C 80. B 
21. A 51. D 81. D 
22. B 52. A 82. A 
23, С 53. А 83. р 
24. в 54. D 84. C 
25. D 55. A 85. D 
26. B 56. C 86. A 
27. B 57. A 87. C 
28. A 58. C 88. C 
29. C 59. B 89. C 
30. B 60. B 90. A 
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Physics PART - | 
SECTION-A 

1. D 

Sol. For maximum power transfer in external circuit R = 0; 


Now circuit will become 
p— 


Power transfer in external resistance 0.5 O is same as power transfer in external circuit 
2 
10 
“хаах х 0.5 = 50 watt 


0.5+0.5 
So, correct answer (D) 
2. C 
Sol. Let at time to relative motion will occur 


Homg 


10t, —uymg = та ..... (2) 
From (1) and (2) ; 


2 
m 
t, = um c E 
3. A 
dv 
Sol. Мо-Т-М--....(1 
g di (1) 
dV 
T- uv, - (M, - ug = (M, - ut) 7 "m (2) 


From (1) and (2), we get 
dv 
Mg-*guV, -(M-pt)g SUMO e "C 


. (4) 


d 
(uv, + ugt) - (2M =ш) у 


dv _ p(v, +gt) 


dt (2М-шы) 
dv _u(v. + gt) 
dt (2M-~-ut) 
So, correct answer is (A) 
4. A 
5. A 


— —— — — ————— ÀM m —€n 
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Sol. "I l Р AES 
KA 2K,A К,А KA 2K, KA 
5 1 1 1 
SS | 5-3 
2K K, 2K, K, 
Kq = 2 
2 1 4 1 " 1 
K, 2K, K, 
6. A 
Sol. Voltage across capacitor will lag current by 90° ; 
20042 . T T 
lc = sin} @t+—+— 
10 4 2 
i = 205/2 sin С 23 
Correct answer is (A) 
7. D 
Sol. 2dQ = dU + 2dW 
dQ = dU + dW 
dQ = dW 
=> 40-0 
Process is isothermal. 
8 B 


So. F=qvxB 
= Voi x В (-k) = qvo Bj 
C 


9. 

Sol. Initial angular momentum = final angular momentum 
о» 27 
ч 

10. 

501. 
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Sol. 


Sol. 


Sol. 


18. 


Sol. 


Б + Е, sin@ 
mg + Р, соѕ Ө 


sin Ө 
А 
№ reaches maximum when activity of A will be equal to activity of B. 
AN 
ie, AN, =A,N, > №, = n а 
b 


C 


с с с 273--0 
{,=—= and — = 
A 4(1+е) Co V 273 
Цэ Шан 2205 
^ Ad+e)\ 273 


If temperature is same, first overtone will be ЗГ 
ч at 273°C first overtone is 342 f,. 


A 
. Ex +u, mg 
Net retardation а = —“——*—— = 4.5 
m 
If body stop at time t, then 


V =u+at 

0=45-4.5t >t=10sec 

When block stops, Fe will try to bring the block back ward while frictional force will oppose its 
motion, since block is stationary therefore at this moment, frictional force will be static. Whose 
maximum value will be u mg = 30N . Since static frictional force is self adjusting therefore it will 


be 25 N and block will not move after t = 10 sec. 
2 
ф-2--225ш 
2а 
B 


Time taken by the layer of ice to increase its thickness by x = x, — x, 
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pli. x. cu 9x80 2 2 
і----(х- ш 15 10 
кө? 7) 30102 Y -00y | 
1-9х1045ес ;t- 25 Hours 
19. B 
Sol. At any time 
Кх-ИВ-ша 2 (1) 
9 ву 
С 
I-BiCa 272... (2) 


From (1) and (2) 
kx = a(B''C m) 


Gag 
ИЄ (3) 
ВС + т 


Since motion of connector will be opposite to the displacement from equilibrium. Therefore 
equation (3) represents S.H.M. 


hs | K 
ВС + т 


V max = Хо 
Я max = BICV ых 
dmax = ВІСХ о 
КС 
m 
Le 
BC 


X, 


20. D 
Sol. Let x be the distance of axis of rotation from the top of sphere A (downward). Since angular 
velocity of the top and bottom point of sphere A will be same, therefore, 


30 10 


=> x=15 
. Distance from ground 
= 2R + (2R – х) 
= 20 + 5 = 25 ст 
21. А 
Sol. Velocity of image of particle B 


у,-5(4)-4(-4)-і 
velocity of image of particle А 
v, -10(-і)-4(-і)-10| 
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22 


Sol . 


23 


Sol | 


26. 


Sol. 


-14(-i) -10j 
Relative velocity of image 


“,-9,-У, =f- 14-10) =157 +10} 


| V4 ЇЕ /325 cm/sec 


B 
Magnitude of force on AB (F4) and magnitude of force on CD (Fz) will be equal in magnitude and 
opposite in direction. 


Hence F +F, =0 resultant of Е +F, will be away from the long straight wire. 
C 

At any time 

Е Е 


thrust | ^ friction 


= ma 


pav? — umg = ma 
ра(2еһ)-| © \(pah)e - (pAh)a' 


, 


2pagh —pagh = pAha’ ; AB =а 


B 

D 

Drawing F.B.D. of rod PQ 

ХҒх-0 

SFy=O>uN=mg | ... (1) 


>т about centre of mass = 0 


Мк dn [2] -uNxLcose = tang = Ë 
2 2 2 


Hence seco =( Ju 4/2 
2 
Thus, |22). МО Sa 


1 2 


= [= ү0.25+4 = V тепе 
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y е : Е 
1 = R where R is resistance 


Н- Ж 
The emf will induce from zero to some maximum value and then from maximum to zero. 
27. B 


Sol. 


_ | ОМ _ (26м 
^ Үзк/2 3R 
In order to escape to infinity let (V — Vo) is the speed change required. Thus, 
-GMm | 5 
+—m(v) = 0 
(38/2) 2 


Thus, v= гм 
3R 


Thus speed change required = v — Vo 


av = ОМ 2GM | A Mag) 
3R 3R 3R 


28. A 
Sol. The torque due to liquid in annular space is 


(2лЕ,Н)х МЕ ЕБ 


2 1 
К, 
R, -R, 
Also torque due to liquid in between space in bottom of thickness 'h' 


where velocity gradient — 


К, 4 
| (х)(2лхах)-== _ THOR 
J h 2h 


29. C 
soi. 1-12-1-9, 2/4 
v. 0 Ky k 


30. B 
Sol. The volume of liquid should remain unchanged. 


Hence, эх2х2-2х ках ba 


43 
Х5142ш 
Now, h = x sin 60° = 1.23 m 


у= /2gh = J2x10x1.23 =4.96m/s 
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Chemistry PART - Il 
SECTION- A 
31. C 
Sol. lonic mobilities of hydrated alkali metal ions are as: 
CS 5Rb»5K' > Nat »Li 
32. D 
Sol. "е 
Е F 
МУУ 
Хе F 
байд 
Е О Е 


Hybridisation —sp^d^ 
Shape — pentagonal monopyramidal 
C 


33. 
Sol. Macromolecular colloids like starch, gelatin are generally lyophilic. 
34. A 
| | | g 
сі H cl | O 9 e | ee 
| H | 
\ ) € ua X | H (сі | | H 
н: [ 
cl \ p ДЕЙ АА 
СІ | ci Hess ci | 
Cis trans | ij | ў trans — 
ЕТІ! enantioners Optically епданопев 
риса у inactive 
inactive 
Total isomers = 7 
35. A 
Sol. Groups to be eliminated should be trans diaxial in chair conformation. 
36. C 
© О OH 
cl ene 
С1,(1 eq) NaBH, 
——9 —M— 
сн, Сне © CH; 
Cy 
СН, 
37. 


ар 


О 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 
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B 
34 . excess . T 
Bi” —*> Bil, > [Bil, | 
(A) (B) 
Black ppt yellow brown solution 

A 

| | 

p (ы. H,P,0, 

HO | | OH 

OH OH 
A 
Because of stability of half filled f-subshell configuration. 
C 
AgBr — x у 

K x1000 
AgBr = кы ишш 
M – molarity of AgBr solution 
K x1000 
8 (solubility in g/L) = ~~ x 188 
(x+y) 
A 
2- 

(Ni(CN),) is dsp^ hybridised and diamagnetic 
D 


Equivalents of KMnO, =5x 

Equivalents of K,Cr,O, = бу 

Equivalents of oxidising agent must be same 5x = бу 

x:y=6:5 

B 

Greater the activation energy of a reaction, greater is the temperature dependence of rate 


constant of reaction. 
C 


1 руз 122 for lyman line 
A 4 
C 


Na -1s? 25? 2р 35 
1 1) ІНІҢІНҢ dl 


m, —0 0 +1 0-1 0 

C 

СІ, іѕ present simultaneously in two equilibria. Decrease in its concentration shift both equilibria 
forward. 

D 


Point B represents exactly half neutralisation of acid. At this point concentration acid left and its 
conjugate base are equal. 
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49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


C 
4x10" 
[B-]- 299 -10M 
4x10 
10° 
Mass of NaBr added of 200 ml -103х x 200 
1000 
= 2.06х10* е 
C 
Greater the charge density, greater is hydration. 
D 


Fluorine is most reactive amongst halides and has highest oxidising power 
A 


[хеб | [SbF;] 
ауа зра? 

А 
In (eCF,),% p-character because of which bond angle decreases. 
D 
In PCL,F, , net dipole moment does not cancel out. 
A 

Сен 

НУС CH 
бын. bsc dem 
Br 
= 
C 

H4C H сан “Н 

H 
C 


—OH group of phenol cannot be replaced by iodine as it does not undergo nucleophilic 
substitution reaction under normal conditions. 
A 
O 
| 
--0-- 
Group stabilise the carbanion character on @ — carbon 
C 
Methoxy group stabilises the cationic intermediate by --M effect 
B 


2 molecules of RMgX are consumed by acid chloride group as it undergoes addition elimination 


first and then addition. The other aldehydic & ketonic group consume one RMgX molecule each. 
B 


Structure containing a ring of (4n +2) те 518 aromatic 
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Mathematics PART - Ill 
SECTION- A 
61. D 
а-3,5--4,с- 
62. р 
63. А 
3(1-1аах) 
га 
o (1++їапх) 3 
64. C 
Put x =i and equate the real part 
65. C 
d(x 
ЕТЕ ды) >) 
ху) 
66. В 
Letx = 10827 these y! -16y &8y- 4-0 
67. C 
2 2 
sec! 41 x? = tan! еа = =2tan x 
1+х 
68. C 
2 
d Їнэ ыг 
= (if is parabola) 
| 45 4515 
69. С 
tan шэн Са if focus is(—ae, 0) 
2 2 l-e 
70. B 
7 _195 
|4 [2 
71. D 
л х 
x)= tan} ——— 
Л) 4-2) 
72. B 
73. B 
74. D 
75. C 
76. B 
77. В 
b +c? -a’,c’ +a’ –Ь?,а? +b’ – с? are in AP. 
78. B 


OM = ENS ) -(100)* = 50m 
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85. 


86. 


B 
B 
D 
A=0 
A 
D 
3+5+7+....upto32nd terms=1023 
С 
2 

a x 41 

sin =2(ап — 


D 

Both the roots opposite in sign 
A 

аа} (АВ) = adjB .adjA 

C 

3 2 
| zul 2 саг 20 ах= 2л 
: x x 
C 

C 

A 

ad+b=é 
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FIIT) ЕЕ JEE (Advanced), 2018 


FULL TEST - I 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 234 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

4. Each part is further divided into two sections: Section-A & Section-C 

5. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 

devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and —1 mark for wrong answer. 


Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and —1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate 2111111ЇЇ 1111 
111111 ЇЇ Л ЇЇ ЇЇ 


111111 EE 111111 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x10 J-s 

Charge of electron е = 1.6 x 10°C 

Mass of electron me = 9.1 x 10?! kg 

Permittivity of free space £o = 8.85 x 1071? C?/N-m? 

Density of water pwater = 10? kg/m? 

Atmospheric pressure Pa = 105 N/m? 

Gas constant R = 8.314 J K^! тог! 

CHEMISTRY 

Gas Constant 8.314 J K^! тог” 
0.0821 Lit atm K-' тог” 
1.987 = 2 Cal К-! тог" 


Avogadro's Number Na 6.023 x 1023 
Planck’s constant h 6.625 x 1034 J.s 


6.625 х 10: erg.s 
1 Faraday 96500 coulomb 


1 calorie 4.2 joule 
1 amu 1.66 x 10:27 kg 
1eV 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, А9=47, Sn=50, 1-53, Хе-54, Ba=56, 
Рр-82, U=92. 

Atomic masses: Н-1, He=4, Li=7, Be=9, В-11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Pb=207, U=238. 
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Physics PART - | 


ЅЕСТІОМ – А 
Straight Objective Туре 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


1. Point A on the rod AB has an acceleration of 5 m/s? and Y^ 
a velocity of 6 m/s at an instant as shown in the figure. 
The acceleration of the end B at the same moment is: A 
80: 
(А) кеті pa, = 5 m/s? 
(B) 901 m/s? PRAPME 
3 
(C) А0 ае? 
3 X 
(D) 75 imis? 
6 
2. Current lo is flowing through a bent wire a b эса in z — x plane as shown in figure, then 
фВ.а/ over the loop PQRS lying in the X-Y plane as shown in figure, due to the bent wire abcd 
Y ^ ZA 
R * Q lo 
7 а%--7---С< 
ы 2 
: О X М > 
2 Y | Т | l Х 
2 
5 x P 
< % > |< z > d b 
2 2 mm 
Holo Holo 
А) — B) 200. 
(А) S (В) = 
Holy Holo 
C) = р) &oo 
(C) 5 (D) 3 


Space for rough work 


——— eel 
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3. The circuit is completed at t = 0, then heat loss in R=40 
R=40Q resistance, till the capacitor gets fully 
charged: 
A) 64и) 
n a J 18vT  F3v atm 220 
H 8v cT- 36010 
(С) 320 
(D) 576 uJ 
60 30 
C 216 uF 
Ч, = 64uC 
4. A simple harmonic plane progressive wave is travelling along the +ve x — axis having amplitude A 


and o-mrad/s. Att = 1 sec, particle at x = 2 m and x = З m are moving in downward and 


upward direction respectively at the position y — ir The time when maximum power transfer will 


takes place at x = im? 


5 5 
A) —sec B) — sec 
(A) 2 (В) = 
7 7 
С) — sec D) — sec 
(©) 2 (D) = 
5. There is sufficient friction between long plank of mass 2 т and 


cylinder of mass m and radius R to prevent slipping. Whole 

system is placed on the smooth inclined surface. Now, force 

F =3mgsin@ is applied on the ideal string wrapped over the 

cylinder as shown in figure. Choose correct option: 

(A) If the plank moves down a distance of S m, work done by 
the applied force F on the string is 5 mg 519 S 

(B) if the plank moves down a distance of S m, work done by 
the applied force F on the string is 6 mg sino S 

(C) If the plank moves down a distance of S m, work done by 
the applied force F on the string is 12 mg sino S 

(D) If the plank moves down a distance of S m, work done by 
the applied force F on the string is 15 mg sino S 


Space for rough work 
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A vertical thermally insulated cylinder of volume V contain n moles of an ideal monoatomic gas 
under a weightless piston. A load of weight W is placed on the piston as a result of which the 
piston is displaced. If the initial temp of the gas is 300 K, area of piston is A and atmospheric 
pressure Po. (take W = PoA). Determine the value of final temperature of the gas. 

(A) 375K (B) 425 K 

(C) 475K (D) 515K 


A open organ pipe containing air resonates in fundamental mode due to a tuning fork. The 
measured value of length /(іпст) of the pipe and radius r(incm) of the pipe are 
ё = 94.0 +0.1,г =5.0+0.05. The velocity of the sound in air is accurately known. The maximum 


percentage error in the measurement of the frequency of that tuning fork by thus experiment, will 
be: 


ж 
> 
= 
о 
= 
o 
=~ 


B) 0.64 
(C) 1.2 (D) 1.6 


A metallic spherical shell has mass m, radius R and Bulk modulus of elasticity B. The change in 
radius of the shell due to gravitational pressure 


Gm? Gm? 
A Бу = 
(A) ЗВлВ? (8) ӘВлВ? 
Ст? От? 
С D 
e 24ВлВ: (0) З6ВлВ? 


Multiple Correct Choice Туре 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


9. 


In the given circuit, the АС source has 200ш 1000 
о = 50 гаа/ѕ considering the inductor and | | 


capacitor to be ideal, the correct choice(s) is/are 1 500 
(A) The voltage across 1000 resistor = 20 «О_о 


(В) The voltage across 500 resistor = 20 


225 
(С) The current through the circuit is | = v5 A хоо 


J2 40V 
(D) The current through the circuit is |=1.2A 


Space for rough work 
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10. 


11. 


In YDSE, D = 1m, d= 4 mm and = тт In the figure <> 


shown, a parallel beam of light is incident on the plane of 
the slits of YDSE. Light incident on the slit si, passes 
through a medium of variable refractive index р = (2x -1) а-4тт 
(where x is the distance from the plane of slits in mm) up 

to a distance / = 1mm before falling on sı. Rest of the 

space filled with air. Then choose the correct option(s): 

(A) Position of central bright fringe is at a distance 


1 | 
y = ——т above the central line 
43 
(B) Position of central bright fringe is at a distance 
y= jm above the central line 


(C) Number of maxima obtaining on the screening is 7 
(D) Number of maxima obtaining on the screening is 8 


A rough L — shaped rod is located in a horizontal plane 


5, 


S2 


Screen 


and a sleeve of mass m is inserted in the rod. The rod is < 


> 


é ‚ | X 
rotated with a constant angular velocity œ in the horizontal (YY. 


plane. The lengths /, and 7, are shown in figure. Тһе 


normal reaction and frictional force acting on the sleeve 
when it starts slipping are 


(u : coefficient of friction between rod and sleeve). 
(A) N = mo*/, 


в 


(В) ot = wg 
бн 


(C) N 2 mJg? +“ 


(D) f 2 uN 


Space for rough work 
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Consider a uniformly charged sheet ABCD, which is a part of an О 
equilateral triangular sheet of a side a as shown in the figure. i 
Choose the correct options regarding the electric field E at point 

O due to this sheet. 


(A) Magnitude of E, increases with the increase in a (Keeping 
charge density same) 
(B) Magnitude of E, decreases with increase in a (keeping total 
charge same) 
(С) If charge density is с and a = 1 m, magnitude of E is equal 
7o < > 
to Inv2 a 
44¢, 
(D) If charge density is с and a = 2 m, magnitude of E is equal 


76 
to In /2 
226; 


Comprehension Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


Paragraph for Questions 13 & 14 


Consider a perfectly conducting uniform disc of mass m and radius 09 
‘a’ hinged in a vertical plane from its centre and free to rotate with 


respect to hinge. A resistance R is connected between centre of the 
disc and periphery by using two sliding contacts Сі & C2. A long non 
— conducting massless string is wrapped around the disk, whose 
another end is attached with a block of mass m. There exists a 
uniform horizontal magnetic field B, whose arrangement is shown in 
figure. 

Given system is released from rest at t = 0. Assume friction between 
string and disc is sufficient so that there is no slipping between them 
let at any instant t, velocity of block is v, angular velocity of the disc is 
and current in resistance is i. 


Find the terminal speed of the block of mass m is (Terminal speed = constant speed attained by 
the block after very long time) 


mgR 2mgR 
(A) вез (8) Ba? 
3mgR 4mgR 
(0) "Baar (D) "gar 


Space for rough work 
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14. Just after t = 0, the acceleration of block is: 
g 
A ву? 
(A) g (В) 5 
20 9 
C) = D) х 
(C) 3 ( E- 


Paragraph for Questions 15 & 16 


Let us assume that the current voltage graph for photoelectric tube consists of two straight lines as 
shown. 

On such a photoelectric tube, light of wavelength 310 nm is incident. The work function of the emitter 
plate is 2eV. The tube effectively acts as a solar cell to supply current to an external resistor R. Saturation 
current is 2A. 


. emitter collector 
ГА 
| z^ | 
Vs у В 
15. How does the current depend for R 
is i^ 
(A) (B) 
А А 
E i^ 
(C) (D) 
н R 


Space for rough work 
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16. At the what value of R will be the power dissipated in R maximum 
(A) 10 (В) 20 
1 1 
C) 20 D) —Q 
(5 (0) 2 


Paragraph for Questions 17 & 18 


Curved surface of a vessel has shape of truncated cone EN 
having semi — vertex angle 37°. Vessel is full of water УЛ 
(density p = 1000 kg / m? ) upto a height of 13 cm and is placed 23 X. 
on a smooth horizontal plane. Upper surface is opened to =т= 
atmosphere. A hole of 1.5 cm is made on curved wall of a 13cm Е Бен 


height of 8 cm from bottom as shown in figure. Area of water Er “22 
surface in the vessel is large as compared to the area of the ‘—_— + вет 
hole. poe ee er 1 
А В 

17. The initial horizontal force required to keep the vessel in static equilibrium 

(A) 0.12N (B) 0.15 N 

(C) 0.25 N (D) 0.35 N 
18. The initial horizontal range of water from point B is 

(A) 16 cm (B) 12 cm 

(C) 10 cm (D) 8cm 

SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


19. A very long non- conducting cylindrical shell of length 
(-10т is free to rotate about its fixed axis. A light 


inextensible thread is wrapped over non - conducting 
cylindrical surface and one end P is pulled with constant 


acceleration of = F is the force applied at P and m is the 


mass of cylinder. Then charge on the cylinder will be 
5x10K coulomb. [Given т = 25 ко, / -10m]. Find the 
value of K? 


Space for rough work 
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20. 


21. 


22. 


23. 


A point object is kept аға distance of 2mfrom ya 

origin on x — axis. A quarter cylinder of radius | 
R = 30 cm and refractive index u=1.5 | 
having its axis 1, to plane of paper is placed | 
between the object and the parabolic reflector 


quarter cylinder 
(и = 1.5) 


at a distance of 130 cm from origin as shown О 


> 


in figure. The position of the image after 130 cm 
reflection from the parabolic reflector y^ = 2x 
is 25 3, cm. Find the value of 4? | 


Two identical particles A & B of mass m = 2 kg is connected at 
the end of the spring (К =50N/m) and placed оп a smooth 


horizontal surface. Now, force F = 10 N and 2 F are applied on 
the particles in opposite direction as shown in figure. Initially 
spring is in natural length. 

Simultaneously particle A receives an impulse towards B which 
imparts speed vo to it, find vo in m/s for which length of elongation 
is two times the length of compression in the spring during 
subsequent motion? 


A cylinder of mass M and radius R moves with constant speed v 
through a region of space that contains dust particles of mass m 
which is at rest. There are n number of particles per unit volume. 
The cylinder moves in a direction perpendicular to its axis. 
Assume m <<M, and assume the particles do not interact with 
each other. All the collision takes place is perfectly elastic and 
the surface of the cylinder is smooth. The drag force per unit 
length of the cylinder require to maintain the speed v constant for 


the cylinder is S nmRV'. Find the value of K? 


e 
» < >< >р х 


30cm 40 cm 


A“ B 
m k m 
R ee ee ee e 
ee ee ее ee 
боол 
шалт eo өө өө өө 
М 


In a hydrogen like atom an electron is orbiting in an orbit having quantum number n. Its frequency 
of revolution is found to be 13.2x10'°Hz. Energy required to free the electron from the atom from 
the above orbit is 54.4 eV. In time 7 nano — second the electrons jumps back to orbit having 


n | 
quantum number z t be the average torque acted on the electron during the above process, 


then find 5x107 in N—m. 


(Given Ш 21х10 4-5] Frequency of revolution of electron in the ground state of H — atom 
T 


f, =6.6x10'°Hz and ionization energy of H — bond E, =13.6 eV 
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Chemistry PART - II 


SECTION – A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


24. 


25. 


26. 


27. 


A gas X is passed through water to form a saturated solution. The aqueous solution on treatment 
with AgNOs gives white precipitate. The saturated aqueous solution also dissolves magnesium 
ribbon with evolution of a colourless gas Y. 

(А) X is CO2 and Y is Cl (B) X is Cl and Y is CO 

(C) X is Cle and Y is Нг (D) X is H2 and Y is Cle 


The method of zone refining of metals is based on the principle of: 

(A) Greater mobility of the pure metal than that of impurity 

(B) Higher melting point of the impurity than that of the pure metal 

(C) Greater noble character of the solid metal than that of the impurity 
(D) Greater solubility of the impurity in the molten state than in the solid 


50 ml of 0.2 M solution of a compound with empirical formula CoCls.4NHs on treatment with 
excess of AgNOs(aq) yields 1.435 gm of AgCl. Ammonia is not removed by treatment with 
concentrated Н2504. The formula of compound is: 


(A) | Co(NH,), сі, | (В) | Со(мн,), C! |CI, 
(C) | Co(NH,), Cl, |СІ (D) | со(мн,)сі, |Мн, 


Determine the amount of Agl which тау be dissolved іп 1.0 litre of 1.0 M ОМ solution. Кер for Agl 
and equilibrium constant for | Ag(CN), | formation are 1.19х1077М? and 7.11x10*M* 


respectively. 
(A) 1.0 mole (B) 0.5 mole 
(C) 4.0 mole (D) 2.5 mole 
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28. О H О ОН 
H OH H OH 
Бе: -H,O Na - Hg 
H H Br. 2 Й 
(0) 2 НО Н Pyridine >X y pH3-5 2 
H OH H,O H OH (Epimerization) 
H OH H OH 
OH OH 
What is Z 
(A) D - Mannose (B) D - Xylose 
(C) D - Xylitol (D) D - Talose 
29. OH 
HBr Me,CO CH, /Zn(Cu) 
> X > y — > 
Me,COH Et,O 
Zis 
| 
(А) (В) | 
| 
(С) (б) 
30. For a reaction nA ——9B, following plots аге given: 
[^] A 
-Ч[А] [А] 
dt 
[A] t ! 
The order of reaction for above plots are - 
(А) 1,0, 2 (B) 0, 1, 2 
(С) 1,1,2 (D) 0, 2, 1 
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Which of the following products are formed when potassium bromide reacts with potassium 
permagnate in alkaline pH? 


(A) BrO;, MnO, (B) BrO;, Мп? 
(С) Br,, MnO, (D) BrO-, MnO? 


Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


32. 


33. 


О 
| EET 
H* 
1 МН 
ke, A B Н,О с repeated ЗӨӨЖ. р 5 LE >F 
-Н +H* 
O 
O 
(A) А (8) 
Bis i 
Fis H 


For an isothermal irreversible expansion of 1 mole of a perfect gas, identify the correct relation, 
where symbols have their usual meaning 
(A) AU=0 (B) AH=0 


Р, Е Р, 
саст) Ла20 


1 1 
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34. The vander waal gas constant ‘a’ is given by 
(A) 57, (В) Зғ,м2 
1 RT, 27 R°T? 
C) = D) ----< 
(©) 8 P, 64 P, 
35. Degree of hydrolysis of a salt of strong acid and weak base is: 
(A) Independent of dilution (B) Increases with dilution 
(C) Decreases with increase in Kp value (D) Increases with increase in Кь value 


Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Questions 36 & 37 


Deuterium is the isotope of hydrogen of mass number 2, with a proton and a neutron in its nucleus. The 
chemistry of deuterium is nearly identical to the chemistry of hydrogen, except that C — D bond is slightly 
(5.0 KJ/mole) stronger than the C — H bond. Reaction rates tend to be slower if a C — D bond as opposed 
to a C — H bond is broken in a rate limiting step. This effect on the rate is called a kinetic isotope effect. 


O 
| : 
36. | CH,-C- CH, —22— x 
Xis 
O OD 
(A) | (В) | 
CD, - C- CD, Н,С--С--СН, 
ОН O 
(C) | (D) | 
HoC—C—CH3 CH, - C- CD, 
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37. HO OH 
HNO, 
opu Ley 
Ky 
| 
ОН OH 
D D 
HNO, 4 p 
kle y 
Kp 
D | 
(д) Кн 1 (B) 2524 
Ky Ky 
K K 
C) 2 #4 D) 2x2 
ez (0) ғ 


Paragraph for Questions 38 & 39 


Galvanic cells generate electrical energy at the expense of a spontaneous redox reaction. In an electrode 
concentration cell two like electrodes having different concentrations, either because they are gas 
electrodes operating at different pressures or because they are amalgams (solutions in mercury) with 
different concentrations are dipped into the same solution. 


Eg. An example is a cell composed of two chlorine electrodes with different pressure of Cl»: 
Pt, |С! (P. )|HCI(aq)|Cl, (P. ) Pt; 
Where Р: and Pr are the Cl» pressure at the left and right electrodes. 


38. Calculate the EMF of the electrode concentration cell represented by: 
Hg - Zn(c, п (aq) Hg - Zn(c, ) 
At 25° C. c1 = 2g of Zn per 100 g of Hg and ce = 1 g of Zn per 50 g of Hg 
(A) 0.059 V (B) 3 
(C) 0 (D) data insufficient 
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39. A cell represented by the following cell diagram is generated to measure the solubility product of 
AgCl. 


Ag|Ag' (аа) СІ (aq)|AgCl(s)|Ag 
KS. (AgCI) at 298 К and 1 bar pressure is: 


Given: 
AgCl+e — Ag+Cl E° =0.22 V 
Ag’ +e - Ag E° =0.79V 


RT.(2.303 
[Take fo - a6 & ERSO) ое 


(A) 3.16 x10 (В) 3.16х107" 
(C) 3.16 x10? (D) data insufficient 


Paragraph for Questions 40 & 41 


Aldehyde and Ketone molecules having о – hydrogen atoms undergo aldol condensation reaction. Aldol 
condensation reaction proceeds in acidic and basic conditions. In basic medium, aldol condensation 
product will be formed involving enolate ion formation. Here the enolate ion acts as nucleophile. Other 
carbonyl group containing compounds also perform similar type of reactions. 


40. (i) PPh, 


О 
(ii) CHO” 
OEt (iii) CH,CHO 


Final product X is 


О 
(А) PW (В) СН,СНО and CH,COOH 
Me^ Са OEt 
о 
| H апа С,Н,ОН B Г 
(С) ме (D) ЖА and СНОН 
| OH 
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I A CH,-CHO — | 

——————— 
HO OH  Piperidine, Pyridine 
Final product X is 


HOOC——CH—COOH 
| НООС--С--СООН 
(В) 


(А) HC—OH 
| HC—CH, 
CH3 
1 
ZU. 
(C)  HC—CH=C_ 0 [D)- oe 29008 
б 
[ 
Ó 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


42. 


43. 


44. 


45. 


46. 


Let (+) tartaric acid has a specific rotation of + 11.1. Calculate the specific rotation of a mixture of 
68% (+) tartaric acid and 32% (-) tartaric acid. 


O 
+ —— o X 
^ 


Total number of x bonds in X is 


О 
| 


Find the number of molecules having two lone pair of electrons on central atom. 
I;,XeF,, XeF,, H,O, NH;, Н,5, H,SO,, NF, 


A Boron mineral have pentaborate anion whose molecular formula is В.О, (ОН), | . The number 
of B — О - B linkage present аге? 
The electron in the first excited state (n: = 2) of H — atom absorbs a photon and is further excited 


to nt shell. The de-Broglie wavelength of the electron in this excited state is 1340 pm. Find the 
value of n. 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


47. 


48. 


49. 


50. 


The sum of abscissa of the points of inflexions of curve y = 
y 6 5 4 3 
Пе ес QUK LA ЭХ doge opio is, 
42 15 20 3 3 
(A) -1 (B) 0 
(C) 2 (D) none of these 


In triangle ABC, if y = х+1 & у = 2x + З are altitude through A & angle bisector of B respectively. If 
vertex C =(3, 4) then equation of median through C is 

(A) x + 7у = 25 (B) 7x + 2y = 25 

(C) 7X - y 2 25 (D) 2x + 7у = 25 


Equation of curve passing through (1, 1) & satisfying the differential equation 

(ху? + у? +X y+ 2ху ) ах + (2xy + x*Jay - 0 16 

(A) ху(х-у)-2е” (B) xy (x? + у?) = 2е*' 

(С) х“у“(х-у)-2 (D) xty* (x? +y*)=2 

In a bag there are 10 black & 10 white balls. A ball is drawn at random & 5 extra balls of same 
color as of drawn ball are added in the bag along with the drawn ball. Now another ball is drawn 


and replaced in the bag but 4 balls of color same as drawn ball are removed from the bag. Again 
a ball is drawn and found to be white find the probability that the second drawn ball was black. 


4 3 
(A) = (В) = 
2 1 
(С) 5 (0) 7 
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Let f(x) = x+ {х} where {x} is fractional part of x. The area between the curves y = f(x), 


y =f "(x),x =0 andx = 3 is, 


f & g are two real valued continuous functions and let 
[о(х)ах =f '(x)andf(x) = х? + х+5їплх + 2 then the value of [, хо(х)ах is 


-11 2 11 2 
A) —-— By 225 
(A) 4 m шэг T 
-11 2 11 2 
С) — += D) —+— 
(0) A O л 


The value of the limit lim 1 is equal to 
i 
X——— Х- “РЭН 
Е 42 
(A) 42 (B) -2/2 
(C) 2/2 (D) doesn't exist 


T 2n 3r 
If [14+ x+x?] = ах, then the value of 2); а/С,,, (where 3r < n) is a*C, . Then value 


оа +а, +а, is 
(А) п+1 (В) г+1 
(С) n+r+1 (D)n+r 
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Multiple Correct Choice Туре 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


55. x+ y= 2 and x — у = 2 are tangents on a parabola at (1, 1) and (4, 2) respectively. Which of the 
followings is/are correct. 


(A) Equation of directrix is х + Зу = 2 (В) Equation of axis is Зх-у-5 


(C) Focus of the parabola is at E (D) Vertex of the parabola is at (344) 
55 20 20 


56. Line ОО is angle bisector of angle О of right angle triangle OPR, right angled at P. Point Q is 
such that ORQP is concyclic. If point O is origin and points P, О, R are represented by the 


2 


complex numbers 2з, 22, 21 respectively. ЇЇ 2 -3 then (R is circum radius of AOPR) 
1^2 
(A) Angles of AOPR are 2,2,7 (B) Angles of AOPR are 2,77 
632 4'4'2 
(C) Area of AOPR is 2/2 R* (D) Area of AOPR is 2R* 
57. In AABC, X and Y are foot of perpendicular from A and C respectively on median BE. If 
area( ABYC) | T 
————— —- = 4 , then which of the following is/are correct. 
area(^AXE) ч 
агеа(ЛАВС 
аө ЛВС) =3 (B) BX = 2XY 
area(AAXB) 
(C) 2 area (AAXB) = area (AXYC) (D) none of these 
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58. If a, b, c are in AP and A, B, C are in GP (common ratio +1). Then which of the following is/are 
correct. 


(A) HC are in HP if common ratio of GP is c/a. 


DİL m 
ulo c 


C 
E 
C 


Ф 


are in HP if common ratio of GP is equal to common difference of AP. 


9 
X 
5, 


are in HP if common ratio of GP is | 
а 


9 
|» 5 


are in HP if common ratio of GP is equal to square root of common difference 


S x 
Xm od» 
> 


Comprehension Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based оп а 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Questions 59 & 60 


8 


Lines LES DEM 2 and ы: -у 2-44 meets the plane n:f.(2i+j-k)=7 at 


points A and B. 


59. Area of the triangle formed by the lines L,,L, & AB is 


7 [19 19 
00:22 (B) > 
ce (D) 645 
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60. Equation of line joining the images of the point of intersection of L, & L, with respect to the plane 
т and the line AB is 


3x-14 3у-7 32-7 


3x-14 3у-7 32-7 


А B 
(A) 4 5 1 (B) 3 3 6 
3x-14 Зу-7 32-7 3x-14 Зу-7 32-7 
(C) == (D) - 2 - 
0 3 4 0 3 3 


Paragraph for Questions 61 & 62 


n 


n 


Хх 
Let x, e R, i=1,2,3.......9 are numbers such that У x, – i? к and х, х„+......+ X, = 280 
iA 


61. No. of ways of distribution of n identical objects among 3 persons such that each get at least 1 
object is 
(A) 4 (B) 10 
(C) 20 (D) 140 
62. Probability that a randomly selected triangle formed by vertices of a 2n + 1 sided regular polygon 
is isosceles is 
3 5 
A) — Бү 
(A) 13 (B) 13 
7 9 
C) — р) 
(0) 13 2 13 


Paragraph for Questions 63 & 64 


Let p (n) denotes the number of different ways the positive integer n (n>1) can be expressed as the sum 
of 1’s and 2's. For example P (5) = 8, i-e 

16.5-1-1-1-1-41 

-1414-142-1-1-24-1-1-2-1-1-2-1-1-1 


-142-2 -2-1-2-2-2-1 
63. The value of p(p(6)) is 
(A) 356 (B) 377 
(C) 389 (D) 427 
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The number of solutions of the equation p(n) = п + 1 where n = Nis 
(A) 1 (B) 2 
(С) 3 (D) 4 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


65. 


66. 


67. 


68. 


69. 


Number of triangle ABC ZB = 90? such that point B is vertex and A & C are point of zeros of a 
Quadratic expression y = ax? + bx + c where b is ап odd integer & a, c e 2, is 


л sin x 
The value of ЖУ is (where [.] is greatest integer). 
- (1418: x 


Two circles of unequal radii have four common tangents. A transverse common tangent meets 
the direct common tangents at the points P & Q. If length of direct tangent (between the point of 
contacts) is 8 then length of PQ is 


det ( A" -5A"^ 
det(A" -БА"!) 


If A= : b] then the value of 


(m,n e N)is 


Integral part of the area of figure bounded by the tangents at the end of latus rectum of ellipse 
2 2 2 2 


X .¥ 24 and directrices of hyperbola X Y 215 
9 4 9 72 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - | 
PAPER-1 

О. | Physics |,® | chemistry | © | MATHEMATICS 
No No No. 
1 А 24 C 47 B 
2. D 25 48. C 
3. B 26. C 49. A 
4. B 27. B 50. A 
5. D 28 n 51 B 
6. A 29 D 52 A 
y A 30. n 53. C 
8. C 31. A 54. C 
9. ABC 32 AB 55 AC 
10 AD 33 ABC 56 AD 
11 BCD 34 BD 57 AC 
12 BC 35. BC 58 ABD 
13. D 36. A 59. B 
14. C 37. B 60. D 
15. C 38. C 61. C 
16. A 39. A 62. A 
17 A 40 A 63 B 
18. C 41. D 64. D 
19. 4 42. 4 65. 0 
20. 2 43. 5 66. 2 
21. 6 44. 5 67. 8 
22. 8 45. 6 68. 1 
23. 3 46. 4 69. 7 
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Physics PART - | 


SECTION- A 


1. as =a, + (ах) 
= -5j+ 401+ 3aj - (12i — 16j) 
a, along y — axis should be zero. 
->11-3а-0 


>a= rad/s? 
3 


он m/s? 
3 


a, = (4a.-12)i = 


А 
2. = —[ano 
2 2 


ду- 5зес? баө 


4 2 
8| Ваусов 0 + $8 d£ = polo 
0 


aobocod 


л 25 

184, 2 € "ET | 
І Moo __2 2 ес?0сов0- фВа/ = lolo 
0 


2 C а-эф-с-а 


2 = 
нь + фВа/ = ц, 


aobocod 


0 


=— 2 ші 
Bdé = ц 3 Holo = 5 


aobocod 


8. Let R+2=R, 


5282, R=40 
a(t) === u Bil --УУУУУ----- 


_Ча_ 3E -Rc 


=— = e 
dt 4R, 29 


Heat loss in R, = ІШІ! IT eI ELS 


= 5761] 


so, heat lossin R = 40 is = 576 х = = 384 uJ 


4. Maximum power transfer will takes place when ур is maximum. 


5. a, = Ва (for no slipping) 
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V, = Во (У, is the speed of cylinder w.r.t plank) ар 
T 
aç +3ap =0 « кы 
Vc ag ЗУ, -0 "s АС 
8, 
8,-38,-0 / 
* 


Let T: and T2 be the initial and final temperature, then 
PV =n, || cus (i) 


Ír, +З (V - Ah) =A, КЕ) 


Where h is the displacement of piston. 
Also, work done on gas = AU 


Wh =nC, AT = 5 пт, Si ха (ii) 


From euqation (i), (ii) and (iii) 
? Wh = их Wh-P,Ab 
3 A 


WV 


т. (6+9) V ын 
PA ZW 


Жабр Эма лыд 
4'4 


V V 


2(0+2x0.6r) 2(¢+1.2r) 


‚АЁ Ау A(¢+1.2r) 
f v (¢+1.2r) 


Here AM =0 
V 
Al+1.2A 
^f agg - (ALT 240) рд 
f (¢+1.2r) 
=0.16 
2 
Ape e 
81R* 
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2 
= ——— А at 45° leadin 
5/2 5 
220 42 
5 


2 


A at 45° lagging 


I, 
2 


For central height fringe 
46110 = 2mm 


4mm 5110 = 2mm 
0-30? 


For bright fringe (dsin0 +2) = n 
where n is 0,1,2,3......... 


N +N2 = № 
N, =mg 

то? x sing = f 
f = то?/, 


2 
№ 2 mo* £, 
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12. аЕ-21-1! ee) о 
4ng ) X (2 ÁN 


dE = 9 wis 2 X x 


Ane, X Dz ^C 


76 
Ee Ne TILLLLLL LX | 


A = сх 


13. & 14. 
Writing energy equation 
тауа Ss ee eer aes (i) 
dt dt 
у-ао 
dv аш 
S dg e 
dt dt 
Же Воа? _ Bva (i) 
2R 2R 
From equation (i) and (ii) 


3mdv Ва? 


>V 


collector 


Vomit 
V=-iR 
21620 


«Y 
20 


dP 

aR? 
4(1+R) - 4Rx2(1«R)-0 
444R = 8R 

Н-10 
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17. & 18. 
V=,2gh=1m/s 1 m/s 
ЖЕ: Ту 37° 
100 5 2 
{сей 
5 


estu. ыб ст 
5 5 


horizontal range from point В =16 -6 = 10cm 


Force required to keep the vessel in equlibrium = pAV* cos37? 


=0.12N 
SECTION- C 
а? 
19. | FR- E27 a= mR'a 
Ant 
2 
F =Ra т QBUS | 
тё 
Е -Ba- F | 
2m , Mod 
4/т 
A т/4л 510^ 
Ho 
20. After refraction through the quarter cylinder the emergent ray falls on the parabolic reflector 
parallel to x — axis. 
1 
tan(x-0) = dy - y, (Xp y4) 
dx (х,у!) 
іап20 Sana У! 


i-tam0 х,-х, 


= x, = 5m =50 om, 


Ac is a normal at A 


27 1m iE) 3F 3F 
22° 24K) 2'K 
2 4х9Е? 
?^ Кт 
v, -6m/s 


— —— — —— X MM——M—MÁÁá——ÀMá——Á—ÁmámÁ 
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In the frame of the heavy cylinder the particle comes in with speed V and then bounces off. 


T 
42 


2 V 
f= І 2тусов” 0(Rd0cos0)/vn 6 
К 238 у 
18 mv^nR. 2 
L 3 
2 2 
1-1, 2-2 2--2 2 (i) 


2 2 
E-E St -4 (i) 


2 


Solving (i) and (ii) n 2 2 2-4 


t= —.— 
At 2л 
tx107 =15 
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Chemistry PART - II 
SECTION – A 

24. (C) 

Fact based 
25. (D) 

Zone refining is based on difference in solubility of impurity in its molten as well as solid state. 
26. (C) 

No. of moles of AgCl = 9300 = 0.01 то/еѕ 

AgCI 


No. of moles of CoCls.4NHs = 0.01 moles 

2.1 ionizable СІ per mole of CoCls.4NHs 
27. (B) 

Agl(s) == Ag’ (aq) Г (aq) 

K,, -ГАв (aa) |1 (aq)] 


Ад (аа) +2CN (aq) =] Ag(CN), |... 


[Ag(CN), | 


K, =. _ 47s 
ИСИС 
Now, let a moles of Agl dissolved in CN’ solution 
Agl(s) -2СМ =| Ag (CN), |+ (54 
0 


1 mole 


(1-2x)mole x idis xmole 
As [CN ]-MV =1x1=1 mole 
хх 
(1- 2x) 
also K, = K,.K,, 
x? -17h42 198 9-2 
у =1.19x10 ME x7.1x10 M 
(1-2x) 
“xX=0.5 
28. (A) 
Ох. 
CHO COOH COOH ES CHO 
н----он нон но--н HO—]—H à Na-Hg НОН 
Нон Вг; Pyridine iie pH3-5 нон 
2232, НОН > HO H HO H 
H—+—oH ЊО нон H—|—0H H E ӨН 
H—— OH H—}—OH H—1—OH H OH H OH 
M 
“он “он “он он он 
D - mannose 
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30. 


31. 


32. 


33. 
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(D) 
OH 
HBr Ме,СО” 22 CH,,/Zn(Cu) 
— в > — 
Me,COH Е,О 
(А) 
d|A 
2A = k.| A]; for first order reaction 


[A] = [А] ," kt; for zero order reaction 


2 - AN + kt for second order reaction 


[А], [А 


(А) 
2KMnO, + KBr - H,O ——KBrO, + 2KOH + 2MnO, 
(A, B) 
О m П 
б Он 
pm mm -Н,О 
(A) 7 
OH (C) 
(B) н 
он 
О * 5 2 
| 
NH, -H,O N 
n | ee pe 
(Е) NH» (D) OH 
О 
i 
H 
(A, B, C) 


AU=nC,AT (+ AT =0; AU=0) 
AH=nC,AT (~ AT =0; AH =0) 
1“ law AU=q+w=0 
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Р 


ехі 


-Riw--R(V,-V) 


34. (B, D) 
2.9058 
© 27 b? 
V, =3V, 
28185 
^ 27 Rb 
35. (B, C) 
As for salt of strong acid and weak base degree of hydrolysis, h = K yz 
R 
36. (A) 
КӨТ ы +. 
1 D-O-D Фай 5 
Н,С--С--СН, ---- Н,0-0-Нд + 020 
O—D :0--0 
le 
Н,С--0-50Н ir Ch 
H pt H 
| return to keto form 
оф О О 


-D* T repeat 1 
| H,C—6—CH,—D — 9%! ,р,с-С-со; 


37. (B) 
As deprotonation step in case of iodination is rate determining. 
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38. (C) 
RT 
Е, = Е, – InQ 
cell cell nF 
Е ы = 0 B 23 
nF |C, 
1 
__AT,,| 50. 
nF |? 
100 
=0V 
39. (A) 
oxidation half —cell reaction 
Ag(s) > Ад (aq) - e7 


Reduction half — cell reaction 
AgCl(s) +e —— Ag(s)+ СГ (aq) 
Netcell Reaction : — 
AgCl(s)——> Ag’ (aq) + СГ (aq) 


At equilibrium : — 
Еш 70— Еш = RT on Ko 
nF 

0 0 0 
and E, = E rudes -E Ag’ /Ag 
--0.57У 
s -10°°x Л0 
-3.16х1077 


О 


(А) О 
PPh, Ч Base 
в Д. See nak 
OEt OEt 


40. 


O 


ГО: 
CH,CHO TN 
Р ЭРТ „2 
—— € OEt 
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41. — (D) ж. 
О О 
OH о ah А 
ОРД, Еу m О + H-B' 
О B^ ^u OH z 
4 
H,O 
со, 
COOH 
ме А 
SECTION- С 
42. 4 
Enantiomeric excess = шаг x100 = 98-38 x100 = 36% 
4-2 68-32 
г. Optical rotation of this mixture = 36%x+(11.1°) -4 
43. 5 
Aldol condensation 
44. 5 
5, XeF,, H,O, NH;, H,S 
45. 6 
H—O O—H 
N / 
B—O O—B 
2 x 38 
N ГА! / 
yen 0-8, 
H—O aa 
46. 4 
x 1340 
n= 


Әл, 2x3.14x53 


i 
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Mathematics PART -III 


SECTION- A 


12 5 5x% g 4x 


, x$ 
47. f (x)= х + : 2х? +99 


6 15 20 
f"(x) = х -Ax* +3x° + Ax! - 4x 


x(x! -4x 43x? -4х-4) 


х(х-1)(х-2У (ха1) 
Pt of inflexion at X = -1,0 81 


So -1+0+1 = 0 
48. Equation of BC is x + y 27 so B = Ей 
Let slope of АВ is m so, 
т-2| (2-1 
1-2т| |-2 
бас 
7 В 
So equation of АВ is Зх + 21у — 123 = 0 
SoA= ма mid-point of AB = ER 
4 4 24 24 


Equation of medium through C is 7x + y = 25 


49. | ху?ах+ (уғах-- 2хуау) | + х2уах + (2хуах + хау) =0 


e*xy*dx + ех (уғох + xd(y? ) + e* x! ydx + e* (2xydx + хғау) -0 


d(e'xy*)«a(e*x^y)- 0 


ехху? +e x° y = С 


Passing through (1, 1) so С = 2e so, curve is xy(x+y) =2e'* 


50. 
10— B 
1 10 >W 1 
2 2 
15— В 10— B 
10-»үү 15-Р үү 
15 = 
25 25 10 
25 
11->В 15->В 6->В 
10—w 6—W 15->// 


Required probability, 


y=2x+3 


y=x+1 


xy(x + y) = 2e" 
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1.15 10 1 10 15 

x x + x x 

2 25 21 2 25 21 
1.15 10 1 10 6 1 10 15 1 15 11 
X ee oL сох d XX dX ЭХ 
2 25 21 2 25 21 225 21 2 25 21 


Ё 2 5 20 _4 
"CET ea 11+20+4 7 
5 10 
51. Required area is 3 times the area of loop 


G х) x |ax 


1 


4 
52. 1ег1-(ха(хах 
2 
Using by parts 
4 


4 


f '(x)dx 


~ 
| 
т 
^ 
— 
ГА 
— 
| 
№ 
En 
— 
N 
МУ 
| 
nee 


Јо) ак [о О) ох = bf (b) - afta) 
[Одак pr (x)dx =1.f(1)-0.F(0) 
| (X ex sins 2 bc |, Г (дах-4 


1 
0 


4 2 1 
also [if (x)ax= да др OY 
2 4 2 л А 
53. Let x = cos0 


же ей” 


42 4 
T 
E --20 
As іт 505 60520 jim 2 : 
e$ cos0-—— 094 cos0- — 
i Jo t 42 
lim — = 24/2 
„>л —sind 
4 


54. Соей Xin (1+ х x4)" (0-3) | 
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56. 


57. 


58. 
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="C 


r 


ч Tangents are Lr. so, they intersect on 
directrix. 
Point of intersection = (2,0) mid-point of (1,1) & 
THES 
22 

2-0 
Slope of axis = 2-4 

5 

5-2 

2 


Equation of directrix, y = -2(х-2) 


X+3y=2 
AB is focal chord, 


BS = 


— 


L, distance from В on directrix) = 


AS = 


— 


L, distance from A on directrix) = 


So, focus divides AB in 1: 4 ratios. So S = (22 


By Rotation theory Р(24) 


5 cos0 3 
2,2 00520 2 


AAXE = ACYE A 

so,ar (AAXE) = ar(ACYE) = A, Y 
ar (ABYC) = ar (ABEC) +A, 
4A, = ar (ABEC) + ^, 

ar (ABEC) = ЗА, = ar (AABE) = ar (AAXB) + ar (AAXE) C 
= so,ar (AAXB) = 2А, B 

ar (AABC) = 2ar (ABEC) = 6A, 


—,—,—HP 
abc 
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2b a c 
——2—.— 

В A C 
= 2bB = aC + cA 
= aB+cB=aC+CcA 


> a[B- C]- c[A- B] 
с 

SO,r = — 
а 


2 2 2 
а ае er б 
a b с a 


59 — 60. A= (3, 2, 1), В = (4, 1, 2) point of intersection = (0, 0, 0) 


Area of triangle = 5187 «2j k)x(4i + j +2h)| - 2 
Also image of (0, 0, 0) w.r.t plane m is I) 


Image of (0, 0, 0) w.r.t AB is (48,2) 
3 33 
3x-14 3у-7 32-7 
0 3 3 


Equation of line joining these two points = 


61-62. У (х BON. | -0 


SO, X, = 2i* 
Now, хү+......+ х2 = 280 


n=7 
Yı +t Yə +Y; = 7 
Yi +у; +y; = 4 
4-3-1 C, E êC, = 20 
Total triangles formed = ®С, = D 
N of isosceles triangles formed = 15 x 7 
probalality = NL AMET 
15x14 x13 
222 
13 


63-64. р (п) = р(п - 1) + р(п - 2) 
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66. 


67. 


68. 


69. 
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SECTION - C 


Consider у = ах? + бх+с 
Slope of BA. Slope of BC = - 
жы 2 


D? b? ЕЕ 
a\ 2a 
=> D-0or4 


| [nx y 
-| 1+1ап? "d 


sinx 
1«cot? x 


ҰШАН 


4| Vcos x sin хах 


P ааа 


со | со 


[/]-2 


PA-PR-8-a 
SoPQ-8-a-«b 
Also QD = QR=8-b 
SoQP-8-b-«a 
8-а-0-8-0-а 
>a=b 


PQ=8 


det( А (A -5/)) = det(A"").de(A-51) 


Tangent at (54) і5 45х-3у -9 х-116 directrix of Hyperbola. 


So, A= шан & B - (0, 3) 
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Area of figure OGAB is 
1x +—х1х|3 


3 2 
CN 
6 


Area of required figure is 


418581, 8-25 


6 3 
Integral part of area is 7. 
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FULL TEST - I 


Time Allotted: 3 Hours Maximum Marks: 234 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
2. This question paper contains Three Parts. 

3. Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 

4. Each part is further divided into two sections: Section-A & Section-C 

5 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


B.Filling of OMR Sheet 


1. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


2. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


3. OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 


1. Section-A (01 — 08) contains 8 multiple choice questions which have only one correct answer. 
Each question carries +3 marks for correct answer and —1 mark for wrong answer. 
Section-A (09 — 12) contains 4 multiple choice questions which have more than one correct 
answer. Each question carries +4 marks for correct answer. There is no negative marking. 


Section-A (13 to 18) contains 3 paragraphs with each having 2 questions. Each question carries 
*3 marks for correct answer and —1 mark for wrong answer. 


Section-C (01 — 05) contains 5 Numerical based questions with answers as numerical value and 
each question carries +4 marks for correct answer. There is no negative marking. 


Name of the Candidate 21111111 1111 ЕЕЕ 
ЇЕ || Ш Ш ЕЛЕЕ 


12111111 E ж ЛД 1111 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e=1.6 x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10° kg/m? 


Atmospheric pressure Pa = 105° N/m? 
Gas constant R = 8.314 J K mol! 


CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K-' тог” 

= 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV - 1.6 x 1071? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


1. 


A ball is dropped from rest at height 4h. After it has fallen a distance d, a second ball is dropped 
from rest at height h. What should d be (in terms of h) so that the balls hit the ground at the same 
time? 


(A) d- 77 8) 4-2 
(C)d=H (D) d= 3H 


What is the acceleration of the upper block of the system as shown in the 4 
figure? Assume pullies and strings are ideal. Given m, =0 


(A) 4g (B) 29 mA 
9 
21 (2 
B m 


The pitch of a screw gauge is 0.5 mm and there are 50 divisions on its circular scale and one 
main scale division 2 0.5 mm. Before starting the measurement it is found that when jaws of the 
screw gauge are brought in contact, the zero of the circular scale lies 4 division above the 
reference line. When a metallic wire is placed between the jaws, five main scale divisions are 
clearly visible and 18'^ division on the circular scale coincides with the reference line. The 
diameter of the wire is 

(A) 2.68 mm (B) 2.72 mm 

(C) 2.64 mm (D) 2.62 mm 


Space for rough work 


—— eel 
FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-I-(Paper-2)-PCM-JEE(Advanced)/18 


4. A point like particle of mass ‘m’ (very small) is projected in the vertically upward direction where 
already exist, a uniform horizontal electric field E. The field strength is such that qE= 2 mg, 
where q is the charge on the particle. After what time the radius of curvature of the charged 
particle will be minimum. 


(д) № (в) 9%. 
9 259 
(С) 16V, (D) 25V, 
25g 16g 
5. Consider a thin conducting shell of radius R carrying total 


charge Q .Two Point charges Q and 2Q are placed on points A 


г |20 
OIN ә 


А апа В, which аге at a distances of 2 and 2R from the 


center of the cell respectively as shown in the figure. If the 
cell is earthed how much charge will flow to the earth? 


(А) ЗО (В) О 
(с)2О (о) 2 
2 
6. Figure shows an object ‘о’ placed in front of a r— Plane mirror 


biconvex lens G z) behind which there is water 


O 
С = $) and a plane mirror at a distance of 20m. А I€—45cm 


point object 'O' is placed at a distance of 45 cm from 
the lens as shown in the figure .The position of the 
image of the object coincides with the object itself, 
then radius of curvature of the lens is. 

(A) 20cm 

(B) 45cm 
(C) 60cm 
(D) 30cm 


Space for rough work 
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A satellite of mass m is orbiting the earth in a circular orbit of radius r. It starts losing its 
mechanical energy due to small air resistance at the rate of k joule/sec .The time taken by the 
satellite to hit the surface of the earth is (M and R are the mass and radius of the earth) 


GMm(1 1 GMm/1 1 

К А r 2K VR r 

2GMm( 1 1 GMm/1 1 

K R r К А r 
There is a container ABCD which is accelerating towards right, at B «— 20m --> 


the rate of mis. Container is filled completely by a liquid of 


relative density 3. A small ball of relative density 1 is released 
from rest with respect to the container at point A of the container. 
At what distance from the end point B, the ball will hit to the top 
surface of the container. 

(A) 2m (B) 5m 

(C) 15m (D) 10m 


Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


A pendulum swings back & forth between two horizontal positions as shown in the figure, under 


uniform gravity, then 
БОР 


There are more than one points in the part | where acceleration is vertical. 
There is at least one point in part | where acceleration is horizontal. 

During the motion in both parts tension is maximum only once. 

Acceleration of the bob is never directed towards the point of suspension O. 


(A 
(B 
(C 
(D 


Space for rough work 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-I-(Paper-2)-PCM-JEE(Advanced)/18 


10. 


In the arrangement as shown in the figure, Si and ӛз are already closed for a long time. Now at 
t= 0 the 5215 closed and Si, ӛз are opened. [= = 1 volt, L = 1 henry, R = 1 О & C = 1 Faraday] 


S, S S 
P AP da ps 


с L m 
E £ 


(A) After S2 is closed the maximum current ТОНОГ indictor is 2А. 

(B) After S2 is closed the maximum current through the indictor is J/2A 

(C) Maximum charge on the capacitor is 2+ V2 coulomb 

(D) Maximum charge on the capacitor is -/2 coulomb 

A particle of mass m = 3 kg is moving on a straight line in a conservative force field in which the 
potential energy associated with the particle is given by Шу) = 2y^- 30y +450. At t = 0, particle 
is at y = 8 m and moving towards positive y-axis with 1 m/s. 


(A) During the course of its motion the maximum speed of the particle will be Ё m/s. 


(B) Particle will never cross the origin. 


(C) Particle will come to its equilibrium position for the first time at pp second 


(D) The amplitude of oscillation for the particle is 1m. 


Figure shows two reservoirs containing two liquids of masses 4 m and 2 m and their specific heat 
capacities are S and 2S respectively. Their initial temperatures are 4To and To respectively. The 
containers are joined by a conducting rod of thermal conductivity K, length | and cross section 
area A specific heat capacity of the rod is negligible. 


4m Р am 


EL 
S КА 25 
AT To 
(A) The temperature of mid-point ‘P’ of the rod is always constant. 
(B) Heat extracted from container 1 = Heat supplied to container 2 


2те ар the temperature difference between containers becomes half of the 
a 


(C) After time to = 


initial temperature difference. 


(D) After time to = "3 2 the temperature difference between containers becomes half of the 
a 


initial temperature difference. 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct. 


Paragraph for Questions 13 & 14 


In the arrangement shown in the fig the cylinder is insulating one. Both 
sides same diatomic gas is trapped by two insulting massless pistons 
with the help of an ideal spring. The natural length of the spring is 
equal to the length of the cylinder. Initial state of the gases are as 


vaccum 


shown in the figure. 


13. What is the value of energy stored in the spring? 
(A) PoVo (В) 2PoVo 
PV, 
(C) 4PoVo (D) ES 
14. Now the gases are heated slowly, such that their temperature becomes three times to their initial 
temperature. The total heat given to the system is 
(A) 12P, V, (B) 8P,V, 
(С) 55V, (D) 6P,V, 


Paragraph for Questions 15 & 16 


Initially the nucleus of radium-226 is at rest. It decays due to which and a particle and the nucleus of 
radon are created. The released energy during the decay is 4.87 Mev, which appears as the kinetic 
energy of the two resulted particles. | т, = 4.002amu, Mp, = 222.017атш,| 


15. Kinetic energies of a particle & radon nucleus are respectively 
(A) 0.09 Mev, 4.08 Mev (B) 4.78 Mev , 0.09 Mev 
(C) 4.08 Mev , 0.09 Mev (D) 3.68 Mev , 0.08 Mev 
16. What is the linear momentum of the a — particle? 
(A) 2.01x10 "° kgms” (B) 1.01x10 ° kgms” 
(C) 4.01x10 "° kgms” (D) 8.01х10 ?kgms ^ 
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Paragraph for Questions 17 & 18 


There is a hollow cylinder of radius R and it is rotating with constant angular 
speed w. There is a point mass which rotates along with the cylinder and 
gets carried upward. Friction is enough such that the point mass does not 
slip with respect to the cylinder as long as the normal force is becomes zero. 
If the path of the particle after it lost contact with the cylinder is as shown in 
the figure then, 


17. In Order to happen this where most the particle lose contact with the cylinder? 
R R 
(A) һ-> (B) һ= 7 
(С) h= 4 (D) h= Т 
18 What is the value of о (in terms of g and R) шиг 
(A) (78 в), TR 
(© (ок 0) 25 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


19. A square of elastic sheet of dimension (a x a) has a mass 125 gm. A force of 2.5 N is applied to 
each of the four edges. What is the velocity of waves on the sheet? a = 0.75 m. 


20. In a Young's double slit experiment, the angular separation of the interference fringes on a distant 
screen is 0.04A°. The angular separation if the entire apparatus is immersed in a liquid of А.І. 3 


is 0.0n Ад, then what is the value of n? 
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In the circuit shown, the reading of the ammeter is B amp. 
q 


What is the value of p + q? 


In the figure shown there is non- conducting disc of mass M = 2kg 
and radius R = 4 m. On its upper & lower part of circumference 
+Q and -Q charge are uniformly attached such that liner charge 


density is C. The disc can freely rotate about an horizontal axis 
Tt 


passing through O. There is a uniform electric field E in the 
vertical direction such that QE= mg. If the disc is rotated by a 
small angle it performs S.H.M. its time period is given by 


T= saa then, P + nis. (Take л? =g) 
n 


There is a non-conducting disc of mass 4kg and 


radius 1m placed on a rough non conducting | 77 2 
surface. A conducting ring of same mass is tightly ( Ж 
fixed around the disc. There exists a magnetic О V ^ 
: i 
k 


field B=4/+4t?/.The resistance of the ring is 
8Q. Find the time after which the system will start 
toppling. 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


24. Which of the following is/are incorrect statement (s): 
(I) CHCI, is less acidic than CHF, 
(1) Dipole moment of chlorobenzene is more than chlorocyclohexane 
(1) Dipole moment of fluoromethane is more than chloromethane 
(IV) NH,NH,.HCI show positive test for nitrogen in lassaigne's test 
( 
( 
( 


V) Dipole moment of difluoromethane is more than dichloromethane. 
A) | Only (B) ІІ Only 
C) |, Il, H and IV (D) II, Ш, IV and V 
25. 20 
O= Br KOH H,O* NaOH, CaO 
— >» A — > B — > 
Br (Base) (excess) 
R 


Which of the following is correct statement? 
(A) Monobromination of C gives two product. (B) Degree of unsaturation of C is five. 
(C) Degree of unsaturation of B is 8 (D) None of these. 
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26. | 
^w |. OD/D,O 
2 ———s A+B 
Il. DjO* 
Which of the following statement is correct? 
(A) i 
C СН,ОН 
~op 
Ais and B is 
(B) T 
C. CHDOD 
O—H 
Ais and B is 
(C) Order of reaction of | is 4 at very high concentration of OD 
(D) Order of reaction of | is З at very high concentration of OD" 
27. Which of the following statement is incorrect? 


(A) Cr(CO), < Ғе(СО), < М(СО), (Order of increasing CO bond strength.) 


(B) [V(CO), | «|cr(CO),] «| Mn(CO), | (order of increasing М — C bond strength where М is 
central metal 4. 
(с) [V(CO), | »[Cr(CO),] - | Mn(CO), | (Effective atomic no) 


(D) [V(CO), | «|Cr(CO), | < Mn(CO),Y. (Order of increasing CO bond strength) 
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28. 


29. 


30. 


31. 


1. HNO, 
coo TOU Ae P 
2.^ 
ÓH NH; 

The Р is 

<N 
NH; pd 

<N 

(C) SS о ><; 
Ж 


Ап element undergoes а reaction as shown 

х+2е > x* 

Energy released = 30.87 ev/atom. If the energy released, is used to dissociate 4 g of He 
molecules equally into H+ and H' where H' is excited state of H atoms where the electron travels 
in orbit whose circumference equal to four times its de — Broglie’s wavelength. Determine the 
minimum number of moles of x that would be required 

Given: IE of H = 13.6 ev/atom, bond energy of H2 = 4.526ev/molecule 

(A) 1 (B) 2 

(C) 3 (D) 4 


How much Ag Br could be dissolved in 1 litre of 0.40 M NH3? Assume that only complex formed 
is [Ag(NHs)2]*. Given Ksp(AgBr) = 5.0 x 1073: К: of [Ag(NH3)z]*- 1.0 х 108 

(A) 2.82 x 10°M (В) 2.22 x 10% 

(C) 2.22 x 10? (D) 2.82 x 104 


If E? is standard electrode potential for Fe/Fe*? and Е? is for Fe? /Ее” and E} for Fe/Fe*?. 
which of the following relation is correct? 
(A) E}? = E? + E? (B) E; = (E? +E} )/2 


(C) E? = E? + 2E? (D) E; = (E? +2E?)/3 
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Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


32. 


33. 


34. 


A salt MX has NaCl type lattice in which г is the minimum distance between M= and X^. Each 
М“ ionis surrounded by 


(A) 6 X* ions, each at a distance r (B) 12 М“ ions, each at a distance От 
(C) 8 Х? ions, each at a distance V3 г. (D) 12 М“ ions, each at a distance Уа г. 


"a MnO, + b H,O, +c Н“ > d Мп? + e O, «f H,O" is a balanced chemical equation (reaction). 
The values of a, b, c, d, e and f are 

(A) 2, 1, 6, 2, 3 and 4 respectively (B) 2, 3, 6, 2, 4 and 6 respectively 

(C) 2, 7, 6, 2, 6 and 10 respectively (D) None of these 

Ол +е > Од AH, 

Og, +e >Op АН, 

Oy) > Og +e АН 
Oy? 0 ке АН, 
Fh > Hi) +e АН 
Fig) > Но) ке AH, 
OQ, +2e > OF AH, 


Which of the following option(s) is/are correct? 
(А) АНД > |AH,| (В) АН, > |AH,| 
(C) |AH,| > |AH,| (D) AH, is +ve 
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35. (і) О 
CH3 
Trace of 
Р, 
NaOH 
CH3 
(ii) O 
CH3 
Trace of 
P2 
NaOH 
CH3 
(iii) О 
нс CH 
3 3 Trace of 
Р; + Q3 
NaOH 
(iv) O 
CH3 
Trace of 
P4 
NaOH 


All products are in keto form .The correct statement(s) is/are. 

(А) P1 and Р are diastereomeric pair. 

(B) P1 and P2 are identical compound. 

(C) In reaction (iv) reactant and product are enantiomeric pair. 

(D) Ps and Qs are optically active stereo isomers and both are enantiomeric pair. 
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Comprehension Type 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 36 & 37 


Aryl halides undergo nucleophilic substitution reaction only in extreme condition. Except to certain 
industrial processes where very severe conditions are feasible, one does not ordinarily prepare phenols 
(ArOH), ethers (ArOR), amines (АГМН2) or nitriles (ArCN) by nucleophilic attack on aryl halides . The 
presence of electron withdrawing groups like -МО>, -CFs at ortho or para position to the halogen atom 
makes the aryl halides more susceptible to nucleophilic attack. The reaction of unactivated or deactivated 
aryl halide with strong bases or at high temperature proceed via the benzyne intermediate. 


36. =. 
С! 
NaNH, 
------>-Ргодисі. The predominant product is 
NH, 
(A) oe (B) oe 
NH; 
NH; 
(C) МН, (0) „Ме 
O 
Cl 
МН, 
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37. Cl 
KNH, 
+ — > (А) 
LigNH, 


Identity A in the above reaction 


(C) ad (D) none of these 
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Paragraph for Questions 38 & 39 


Ideal gas equation is represented as PV = nRT. Gases present in universe were found ideal in the Boyle’s 
temperature range only and deviated more from ideal gas behavior at high pressure and low temperature. 


The deviation are explained in term of compressibility factor z. For ideal behavior Z = ms -1 . The main 


cause to show deviation were due to wrong assumptions made about forces of attractions (which 
becomes significant at high pressure) and volume V occupied by molecules in PV = nRT is supposed to 
be volume of gas or the volume of container in which gas is placed by assuming that gaseous molecules 
do not have appreciable volume. Actually volume of the gas is that volume in which each molecule of gas 
can move freely. If volume occupied by gaseous molecule is not negligible, then the term V would be 
replaced by the ideal volume which is available for free motion of each molecule of gas in 1 mole gas. 
Vactual = volume of container — volume occupied by molecules 

-У-0 
Where, b represent the excluded volume occupied by molecules present in one mole of дав. 
Similarly for n mole gas 
Vactual = V - nb 


38. As the pressure approaching zero ie. at very low pressure. The curves plotted between 
compressibility factor Z and P for n mole of gases have the following characteristics. 
(І) The intercept on y axis leads to a value of unity 
(1) The intercept on y axis leads to a value of ‘n’. 
(Ш) The curves possess same slope for different gases at same temperature. 
(IV) The curves possess different slopes for different gases at same temperature. 
(V) The curves possess same slope for a gas at different temperature. 


(A) I, IV, V (B) Il, Ш 
(€) 1, II, Ш, IV (D) Il, III, V 
21) 
З9. The ratio of coefficient of thermal expansion a =e and the isothermal compressibility 
(æ) 
B= DM for an ideal gas is: 
P P 
A) -= B) — 
(A) — (8) = 
Т Т 
С) — р) -— 
©) 5 (D) -- 
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Paragraph for Questions 40 & 41 
A Colorless solid A liberates a brown gas B on acidification, a colorless alkaline gas (C) on treatment with 
NaOH and a colorless non-reactive gas D on heating. If heating of the solid is continued, it completely 
disappears. 


40. The compound A is 


(A) NH,NO, (B) PH,NO, 
(C) NH,NO, (D) none of these 
41. Which one of the following is correct? 


(A) Bond order of D is 2.5 

(B) D is a paramagnetic gas 

(С) Smell of gas с is like rotten fish 

(D) lonization energy of gas D is more than N atom 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


42. Find out no of compounds that gives positive iodoform test (either in cold or hot condition) 

(A) мата ыы (В) 8О--0--ОНь -ОНз 

О О 
(С) CHs- ОНЫН (О) м QM ыш. 

OH OH 
(E)  CH4CH5OH (F) О 
C 
“сн, 

(G) T (H) T б 

Br 


(I)  H4C—C—O-Et 


| 
Ó 
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Find out no of compound which has non zero Dipole moment 


(A) OH (B) OH 
OH 
OH 
C SH D) F F 
(C) (D) $ P 
С--С---С 
/ \ 
H H 
SH 
E) F H F) F F 
(E) à 2 (F) 1 : 
С--0---0 С--С---С--С 
/ N / N 
H F H H 
(G) Ж (Н) O 
С--С---С--С | 
H F 7 Len 
хай" Р 
ES 
| 
О 
(l РСІЕз (J) СЬ 
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а) Ма,СО, > Ш,СО, (Thermal stability) 
Н) No of co-ordinate bond in P,O,, is 4 
1) No of x bond in P,O, is 2 


44. Find out no of correct statements. 
(А) М, >М (Ist ionization Energy) 
(В) О, >O (Ist ionization Energy) 
(С) Н,>Н (Ist ionization Energy) 
(D) М; > N, (Stability) 
(Е) О, > О (Ist Electron affinity) 
(F) Н, > Н (Ist Electron affinity) 
( 
( 
( 


45. Find out no of compounds which show mutarotation 


(A) Cellobiose 

(4 — O - (B — D — glucopyranosyl) - D — glucopyranose) 
(B) Maltose 

(4 — O – (a — D – glucopyranosyl) — D — glucopyranose) 
(C) Lactose 

(4 — O - (B — D - galactopyranosyl) — D — glucopyranose) 
(D) Gentiobiose 

(6 — О – (B — D - glucopyranosyl) – D - glucopyranose) 
(E) Sucrose 

(a — D — glucopyranosyl — p – D - fructofuranoside) 
F) Methyl a — D — galactopyranoside. 
G) a -D - allopyranose 
H) B — D – glucopyranose 
) a — D - fructofuranose 


pub d ——> Products 


Find out no of correct statements about above reaction. 
(A) No of monochlorinated products are three 

B) No of optically active monochlorinated products are two 
C) No of optically inactive monochlorinated product is one 
D) No of dichlorinated products are ten 

E) No of optically active dichlorinated product are six 

F) No of optically inactive dichlorinated products are 4 

G) No of meso dichlorinated products are two 

H) No of dichlorinated products are six 

1) No of optically active dichlorinated products are seven 
J) No of meso dichlorinated products is one 


( 
( 
( 
( 
( 
( 
( 
( 
( 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 08 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


47. 


48. 


49. 


50. 


14343? 15833 43 


If S, = 3 + — — tH — eese upto n — terms 
3! 4! 

Then the value of | lim s, | is, (where [.] represent G.I.F) 

(A) 6 (B) 7 

(C) 8 (D) 9 


Let f(x) be a polynomial of degree 4, 
with f(2) = —1, f'(2) 20, f"(2) = 2, f"(2) = -12, f'"(2) = 24, then the value of f"(1)is 
(A) 24 (B) 

(C) 28 (D) 30 


A person whose hobby is tossing a fair coin is to score one point for every tail and two points for 
every head. The person goes on tossing the coin, till his score reaches 100 or exceeds 100. Then 
the probability that his score attains exactly 100 is, 


“Хийн 2 1 
(A) 3-329 (B) 3* зр 
2 1 2 1 
9) g^ gus D) $* gw 


Let f(x) = х° =] x #0 & f(0)=0 (where [.] represent G.I.F), Then lim f(x) 


(A) Does not exist (B) 1 
(C) -1 (D) None of these 
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51. 


52. 


53. 


54. 


In an examination of the maximum marks for each of the three papers are 50 each and maximum 
marks for the fourth paper is 100. Then the number of ways in which a candidate secure 60% 
marks in aggregate is 

(A) 110551 (B) 40375 

(C) 6176 (D) None of these 


If the solution of the differential equation ev? I x| + Е +y’? x =0 is 
y y 


X 


Ae" Ве” +С = 0, Then A + Bis 
(A) -1 (B) 0 
(C) 2 (D) None of these 


If the line x+y+1=0 and y - 2x4 5-0 are tangents to a parabola whose focus at (1, 2), then 


the equation of normal to the parabola through EE is, 


17 17 
(A) 2х + 4y -120 (B) y -3x 4220 
(C) 4x+y-5=0 (D) None of these 


If a+b+c = 5, а? «b? «c? =12 and а? +b? +c? = 25 Then the value of af +b* +c’ is 


251 253 
E. а 

255 257 
e. (BD) a= 


Multiple Correct Choice Type 


This section contains 04 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


55. 


If C1 and Cz are two concentric circles of radii 4 and 5 respectively with centre at origin. A 
tangents is drawn to circle C2 at a given point ‘P’. This tangent is the diameter of a variable circle 
Сз, which touches С: externally. Also this tangent meet Сз іп Q & R. If the diameter QR subtends 
a constant non — zero angle at a fixed point T on line joining O & P. Then the locus of the point 'T' 
for various positions of P on Cz is 

(A) х2 - y? 22 (B) x? -y* = 4 


(C) x? +y? = 64 (D) х? +у? = 36 


Space for rough work 
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57. 


58. 
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If g(x) is a continuous function such that [o(t)at — ©, as|x| > ©, Then the value of K for which 
0 


line y = Kx intersect the curve [o(t)at -2-у? 
0 


ABCD is a regular tetrahedron. P & Q are the mid — points of the edges АС and AB respectively, 
G is the centroid of the face BCD and 0 is the angle between the vectors PG and DQ, then 
(A) The angle between AB and CD is 90° 


5 
B) The angle Ө is л-со5” БЭ 
шаг, 3.2 
5 
С) The angle 60 is поо (25, 
ша, 6.8 


(D) The angle between АВ and CD is 120° 


ЫЕ +1312 – т 


ЕР= > = 


r-3n 
r-4n 2 ae 
& Q- У ! +13n m Then 


r=3n+1 n? 

5 5 
A) P>= В) О<— 
(А) 2: (В) 56 

5 5 
С = D) P< = 
(9) es (D) “6 


Space for rough work 
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Сотргепеп5їоп Туре 


This section contains 3 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Questions 59 & 60 


If n be a natural number define polynomial f, (x) of n degree as follows 


f, (cos ®) = cosno 


ie f,(x) = 2х? -1 f, (x) = 4x° -3x, 
Then 
59. (x ух? гр +(x — үх? ЕД, is equal to 
(A) f, (x) (B) f, (x) +f, (x) 
(C) f(x) (D) 2f, (x) 
60. f; (x) is equal to 
(A) 36х° – 48х* +18x? - 5 (B) 32x? - 48x* +18x? –1 
(C) 36x5 — 45x^ +18x* - 8 (D) 36x° —48x* +18x? - 7 


Paragraph for Questions 61 & 62 


If the integrand is a rational function of x and fractional powers of a linear fractional function of the form 
Ax +В 


then rationalization of the integral is affected by the substitution 


Cx«D' 
Ах-В _ p 
Сх+р | 
2018: 
61. t JE aal ехэ) -Цах-э) +а(2х-з)* -(x- 8): +9(x)}+C 
(2х-3) +1 f ? 3 
Then g(x) is, 
1 1 
(А) tan ' (2x - 3)e (B) (2x -3)e 
1 1 
(C) 3tan ' (2x - 3)s (D) 4(2x -3)s 


Space for rough work 
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62. 


dx _ |1+х ү 
| Кесу жет qu 5 


Then К is equal to, 


Paragraph for Questions 63 & 64 


Х-3 y+1 2-2 
2 -3 -1 
passing through A intersecting L: an parallel to the plane P. 


Consider a plane P=2x+y-z-5=0, a line 


and a point A(3,-4,1). Le is a line 


63. Plane containing Їл and Lz is, 
(A) Parallel to yz - plane (B) Parallel to x-axis 
(C) Parallel to y-axis (D) Passing through origin 


64. Line Li intersect plane P at О and xy - plane at В, then the volume of tetrahedron OAQR is, 
(where ‘o’ is origin) 


14 
(A) 0 (8) = 
3 7 
(7 (0) = 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


2 2 
65. If the set of 'K' for which two distinct chords of the ellipse ios — 1 passing through (2, -1) are 


bisected by the line x + y = Kis [a, b], then (a + b) іѕ................. 


Space for rough work 
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66. 


67. 


68. 


69. 


IS.... 
c? 


2 
If ax? -cx «b 2 0 vx eR* - {0}, where a, b, c є А“. Then the minimum value of (28 | i 


If x, y, z are positive real number, such that x + y + z = 1, If the minimum value of 


(+++: is K* then КИБ н 
х у 2 


Let A be a square matrix of order 3 satisfies А? - 6А? -12A -8l=0 & B- A —2l 
If |A|- 8 & ва -2А7) = К, then [К]................. where [.] represents С.!.Е 
I 9a Ж zs LEER зэм ones! 2 

cos0 sin cos^0 Ө 


2 278 
If the value of (бау +(56) | -(8К) Then Кіз..................... 


Space for rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-(Paper-2)-PCM (Sol.)-JEE(Advanced)/18 


FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - | 
PAPER-2 

О. | Physics | € | chemistry | © | MATHEMATICS 
No. No. No. 
1 C 24 C 47 C 
2. 25. B 48. B 
3. C 26. C 49. B 
4. C 27. D 50. D 
5. A 28 C 51 A 
6. D 29. B 52. C 
А в 30. A 53. D 
8, B 31. D 54. D 
9. ABC 32 ABC 55 BC 
10 BD 33 D 56. ABCD 
11 ABCD 34 ABCD 57 AC 
12. ABC 35. ACD 58. АВ 
13. А 36. А 59. D 
14. А 37. A 60. B 
15. B 38. A 61. А 
16. B 39. B 62. B 
17 C 40. A 63 A 
18. D 41. D 64. D 
19. 4 42. 9 65. 1 
20. 3 43. 9 66. 4 
21. 4 44. 6 67 8 
22. 3 45. 7 68. 1 
23. 2 46. 7 69. 7 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-I-(Paper-2)-PCM (Sol.)-JEE(Advanced)/18 2 


Physics PART -| 


ЅЕСТІОМ – A 
2 
1. For the 1% ball, 4h = Е >t =2 Ей & For second ball t, = eh 
g g 


аво Л. 122 -ай! эу - Ja e fiios dh 
g g g 


mA —4T = mA, 
mA «2T -T = mA, 


84 и Т 4Т 
А В | 
ПА 2T 
mg 85 


On solving these two we get 


2. From F.B.D. we get 


3. Zero error = +4 x 0.01 = +0.04 mm 
Measured diameter = M.S.R. + L.C. х C.S.R. 
= (5x0.5) mm + (0.01mm) x 18 = 2.68 mm 
г. Actual diameter = 2.68 - (0.04) = 2.64 mm 


4. When radius of curvature is minimum v is 1 to a & itis аїї = = 
9 
5. Since shell is earthed its potential is zero 
KQ' | K(2Q) | 
R 2R — 
s Q =-Q B 


Hence 3Q will flow to the earth. 


2v, 6R 
from(1)and (2) 
R = 30 cm 
dv 
7. F.v =k > .m—.v=k 
dt 
0 k *vi 2k\ R r 
1 (E+) 
РТА AR г 
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8. F.B.D. of the ball in the frame of the container is as shown in the figure 
2mg 


mg 
г. Distance from B = 5m 


2 
ig. Seg Туа, 
2c 2 ! 2 
ж 42 amp 
2 2 
Also, C4117 = Олақ 
2c 2c 
1. v ғ-20! <0 (For equilibrium) 
dy 


Particle is performing simple harmonic motion 


12. dQ = (4m)s(-dT,) = (2m)(2s) aT, 
-КА 
On solving we get AT, = АТ,е?"=! 
Temperature of point Р remains constant 


13. If x be the initial length of the gas chambers & A be the area of cross section of the cylinder then, 
х-% Also PoA = 2kx 


B 2kx => РМ, = 2kx? 
x 


1 


1 
<.. —k(2xf = 


K4x? = 2kx? = PV, 
2 


14. Similarly, PA= 2k 


P,A = 2k. 
A 


BM 
d. morus p2-9y 


Now ..Q=dU+W 


_ 22 (RV - RM) w 


-12Р,М, 


070 


15-16.Р- mv & 


Е. =— 
radon 2M 
Also 
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т = 4.002mu,M = 222.017ти 
m = 6.64x10 ?' kg 


2 
17 — 18. 1 sina 44 = 
2 9 cos’ 0 


From (1) and (2) tan0 = 1 
SECTION - C 


ud лэ 075 » _ 
19. V ІТ 0425 3.9m/s=4m/s 


0.75 
20. ч Angular separation is directly proportional to wave length 
21. s 20 3o А 
X 
3x x Р 
A 
2х Зо 20 3x 
| 
| 4 volt 
2x=4 
en LP. 
з 4 
р+9= 4 
22. vt-la0- SIUE ed V27 2r 
ттн Т 
T - J2n 
P+nis3 
2 
88: Жос dut 98 
R на 


k = Mx B - 2mgr 


2 
nP OB ka - 2mg.r 
H dt 
nr‘ 
4 .8t = 2mg.r 
R g 
t = 2sec 
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Chemistry PART - II 


ЗЕСТІОМ – A 


24. СНС, > ССІ, + H* 
CHF, > CF, + H* 
=> ССІ, is more stable than CF, due to P, - d, bonding hence CHCI, is more acidic, not CHF, 


50, (1) is incorrect. 

= Іп chlorobenzene C - C/ bond length decreases due to resonance and hence its dipole 
moment is lesser than chlorocyclohexane ii is also incorrect. 

— Dipole moment of fluoromethane is lesser than chloromethane due to very small size of F. ii is 


also incorrect. 
— Carbon and nitrogen atom containing organic compound gives positive test for nitrogen in 


lassaigne's test 
— Dipole moment of difluoromethane is more than dichloromethane . 


CH,F, CH,Cl, 
и-1.97р 1.60D 


A. соб В. COOH C. ІҢ 


НООС 


25. 


OOC 
26. At very high concentration R. O. R = K[RCHO] [OD 


Mech. 
О 


6 г 


O 


3 

1 | 

Ny OD cys or C 
9 O 


(At very high concentration of OD?) 


Qe ж 
| NC Ou 
T С--0 r.d.s | |; 
JV Qo Os 
-ÓD % 
рО 


Аі very high concentration = 
ro.r- 
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27. 


28. 


29. 


30. 


6 


CH 


Ї 
О 
С 
04 Cre 
О. 


x 


CHO 


CHO 2 
| суы CY [Dos] 
2 
CHO 2 
K Кд 66 Joo] 
2 
CHO 2 
do~ ps] 


Ni(CO), 
насо) влен of synergic oraina M - C bond strength (co bond strength 
Cr(CO), 


| V(CO)g 1 | \ 


| orco» | Extent of synergic bonding | M - C bond strength | CO bond strength 


+ 


| ШҢ " 


It is a semi pinacol — pinacolone type reaction and product is formed after formation of 
carbocation and its rearrangement by ring expansion. 


1HNO, sn .H* 
» ——- 3 
2.А 
OH OH о 


OH мн; 


2nr = 4;п = 4 
Total energy required + Total energy released = 0 


(2x 4.526 ev x N,)+(2x19.6N,)+| 219.6x(1-<1 Jen, |-(3087 xxN,)=0 


х= 2 


ад) 


AgBr <= Ад. + Br 
Ke =[49" [[вг | 
Ag’ +2NH, - | Ag(NH,), | 
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31. 


32. 
33. 


34. 


35. 
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K _[Ag(Hs). | =1x 10° 


f 
| Ав” |[мн, | 
Let s be the solubility of AgBr іп NHs, then [Br] = [Ag*] + [Ag(NHs)2]* = S 
Since , almost all Ад” in solution state passes to [Ag(NHs3)z2]* as Kt is very high. Thus 
[Ag*]<<<[Ag(NHs)2]* 
2 [Br] = [Ag(NHs)z2]* = S 


[[Ag(NH,) 2] | 
Now Кер = [Ag*] [Br] = ~————=x| Вг | 
K, x[NH, ] 
Since [NH3] = 0.4 M 
Sige - Е 
1.0х10° x (0.4) 
S =8x10° 
5-2.82х10%М 
Fe > Fe* «2e -AQ = 2x EP x F............ (1) 
Fe? ә Fe? +e -А@? -1х E! x ЕР............. (ii) 
Fe > Ее? + Зе -А00-3хЕ хЕ........... (iii) 


Subtracting equation (i) from equation (ii), we get 
Ғе? + Fe? +e 

-Аб; + AG? = SE2F - 2Е?Р............ (iv) 
Comparing (ii) and (iv) 

-AG? = -AG} + AG? 

ЕРЕ = ЗЕЕ - 2E?F 

E; = (E? « 2E?)/3 

Crystal is FCC 

2МпО, +5Н,О, +6H* ^ 2Mn* +50, +8H,O 
Or) +е > б; AH - -ve 

О, «e > OF, AH = «ve 


= -2 m 
OQ, * 2e 2 On AH = «ve 


Og) > Ox * € (Electron removed fromn’ 2P, or x 2Р, | 
О P: Or, ке (Electronremoved from 2Р) 
Hyg) > Hag + е (Electron removed from o1s) 
H, a A) +e (Electron removed from 1s) 

О 

CHs 

Py 

Сн; 
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Р, CH3 R % „s CH3 


Оз ЊС,, S S 30H 


js 


d Ме 
СІ © © 
NH, NH, 
- | - 
-NH; 
H -CI NH» 
-NH; | NH3 
Y Me 
СУ? 


37. 
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38. 
39. 


40-41. 


42. 


FMF At very low Por P > 0,Z= 1 
nRT 
PV = ВТ (for 1 mole of gas) 
- POV = RƏT 
ду R RV 
or -—- 
OT), P RT 
(r) 
goaa 22 E 
V T 
P.0V - VoP -0 
САРНЫ 2 
oP J; P 
Also ЕЗ 
тэс ӘР J; 2) 
V P 
a P 
p T 
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Alkaline gas C with NaOH indicates that solid should be ammonium salt. Heating the salt, a 
colorless non-reacting gas D is formed. The gas D may be nitrogen . The compound may thus be 


NH, NO, . Reactions involved are as follows. 


NH,NO, —"9— NH,CI + HNO, 
A 


2HNO, —— H,O + 2NO + [O] 
2NO + 2[O] —o 2NO, 1 
B 
BrownGas 


NH,NO, + NaOH ——» NaNO, + H,O + NH, 7 


C 
NH,NO, —""»N, Т +2Н„О T 
A D 
=> N, is adiamagnetic Gas 
= Bond order of N, = 3 
SECTION - C 


(А), (В), (С), (D), (E), (F), (С), (Н) & (1) gives iodoform test 


Br 
| OH (aq.) | 
(G) Lo и > Н50--0---0Нд 
Br 
OH (ад.) z 
(1) НС " OEt ^ HOC Y + EtOH 
O О | 


it show iodoform test 
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43. G & J have zero dipole moment 
F H 


N / C CI 

D—6-—6c-0 die ЭС 12:00 
/ \ C 

H F 

A, B, C, D, E, F, H, | have nonzero dipole moment 


44. Correct statements: A, C, D, G, H, | 
Incorrect statements: B, E, F 


45. A, B, C, D, G, H, | show mutarotation. A sugar whose IUPAC name ends with the suffix ose is a 
reducing sugar and they do mutarotation 


46. Monochlorination 
Cl 
mee UM SU 
Cl 
Ww 


Dichlorination 


ino 


Cl 
? PW 
Я он : 
z Cl 
Cl 
Cl 
Cl 


A, B, C, D, E, F, J are correct. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


bie AITS-FT-I-(Paper-2)-PCM (Sol.)-JEE(Advanced)/18 


Mathematics PART - 111 
SECTION – A 
1-3 1+3+3° 37-1 
47. ЕШ сал 55 аласыз - 
5,-157277-3) 2481) 
183-1 crear. -4 
2c. ЭХ 1) 
| 1 1 
lim (S,) = 5[(e° 1)-(е 95556” e|^ 8.59 
[5,]= 8 
48. — Letf(x) -a(x-2)' «b(x-2) -С(х-2) «d(x-2)-1 
Цх)-12(х-2) -12(x-2)«2 
f"(1) - 26 
49. Let En denote the event that the score is n 
E = (E, НЫЕ 0T) 
P(E,) = Z[P, , * P, .] 
1 1 
Р, ышы = p + PE 
1 
22, алы агы 
As, P, = P(T)= =P, =P((TaT)UH) = 
=>P,+=—P,,=1 
2 
‚һзр ва) (Рс) 
3 2 3 2 3 
п-2 
ә (ӨҢІ 
2 з| $228 
2 1 
100 7 зэ 3.2100 
50. x-1«[x]x x 
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51. Required number of ways = coefficiant of х”? in 


52. Dy ey kho у-х]-о 
у 


e" +е'+с=0 


A+B=1 
53. Normal through given point be the axis of 
parabola, 
у-2--4(х-1) 
4x+y=6 
54. Let a, b, c are the roots of equation 


a,x? +а,х? +а,х+а, = 0 
Then 5,-5 5, =12, 8, = 25 
Now, а,8,-а,40 >а, = –5а, 
13 
aS, +а,ѕ, + 2а, = 0 >а, = PE 
5 
8,5; +a,S, +a,8, + За, = 0 > a, = 6% 


X més 9.9 29 
2 6 
6x? -30x? + 39x +5 = 0 
= 6x* – 30x? + 39x? + 5x = 0 


65, - 30s, + 395, +55, = 0 => s, GM 
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55. 


56. 


57. 


13 


-bxb -5+b 
a+r а-г 
(0-5) 
ater 
Now,a? = (2-4) -5° 
=r°-9+8r 


(b-5) =9 


їап0 = 
15 
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[a(t)dt = 2-K?x? - 2- [2k*tat 
0 0 
Let f(x) = [[2k^t  g(t) Jat - 2 
0 
As, 2K*t and g(t) are continuous 
> [2K°t+ g(t)] is also continuous 
f (0) = -2, lim f(x) > о 
As f (x) changes its sign 
=> f(x)=0 for some x eR & VK eR 


DA =a, DB =b, DC =с 
AD&C = (-a).(c -b) 


= -a.c + ab 


Hence, AD 1' BC = АВ: CD 

Now, PG = -2(34-26+6) & 56-24-46) 

Let i| - B|- [| -K 

= aj - К а [pa] - Sx 

= PGDG = -*(3a-26+6).2 (a+b) 
JJ 

с050------>06-л-Сс05 | —— 


6/3 6-3 
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58. f(x) =x? - 7x +13 
In both cases gain » loss 


4 4 
-эР»| х)їх 8 Q> ff(x)dx 
3 3 


59. & 60. 
As, f(x) =x & сов(п-1)0 -сов(п-1)0-2сов(00).со50 


fog (X) + fa- (X) = 2x1, (x) 
1 
f, (x) = ахин (x)+f.4 (x) | 
Now, Put x = cos0, > үх? -1- isino 
(x +x? р +(x – Vx? =) = (cos0 + ізіпе)” + (соѕ0 –іѕіп ө)” 


= 2cos(100) = 2f,, (cos0) = 21,(х) 


61. & 62. 
1 
(1) Put (2x - 3)s -t 
x +1 


2) Put — = 
( ) 1 1-х 


63. & 64. 

Х-3 у-4 2-1 
x ET 

(1) equation of plane containing L, & L, 


equation of line L, is 


Х-3 у-1 2-2 
0 3 1 |=O>y+3z-5=0 


-1 6 2 
4 3-4 1 й 
(2) volume of tetrahedron = Š 5 4 1-- 
7 -7 0 
бЕСТОМ-С 


65. equation of chord whose mid -point is (t, K -t) 


к Seal) AN А) me (i) 
8 2 8 2 

(2,-1) satisfy (i) 

= 5t? —(6+8K)t+4(K* -K)-0 
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66. 


67. 


68. 


69. 


15 


For two distinct chords, 
D>0 


(6-8к) - 4.4.5(K? +K)>0 
= 4K? -4K-9«0 
ke AE AT заньн 


2 


x+y+z=1 

(y+z)+(z+x)+(x+y)= 

Lety+zZ=A,z+x=B, x+y=C 
(1+x)(1+y)(1+z) = (В+С)(С+А)(А +В) 

=> (1+х)(1+у)(1+2)>8(х+у)(у+2)(2+х) ..... (i) 
As, (x +y)(y+z)(z+x)=(1-x)(1-y)(1-z) 
=1-(x+y+Z)+(xy + yz *zx)- xyz 


= XY + yZ + 2X – xyz 


ПЕЕВ "yg ' 
= xyz| x” xy pz -1| 


сау (ez) 

3 3 

= (x+y)(y+z)(z+x JESXyZ- а (ii) 
=> (1+х)(1+у)(1+2) = 8.8xyz 


Чейне 


Bly 
ladi( |-2АЛ 
ІС 


cos?0 біп? 9 _43 


Now, 


9a 5b 

За. ЛАН 56 
с050 sin@ 

9a А 5b _56 


1 1 


(да) >(быу 


(бау 22 - (56) 
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НІТ) EE JEE (Main), 2018 


FULL TEST - I 


Time Allotted: 3 Hours Maximum Marks: 360 


0) 
= 
СС 
TT 
N 
E 
(2 
Ш 
j= 
= 
a 
= 
- 
- 
« 


2. 


3. 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
1. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
2. This question paper contains Three Parts. 

3. 
4 
5 


Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 


. Each part has only one section: Section-A. 
. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 


provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 


devices, in any form, are not allowed. 


B. Filling of OMR Sheet 
1. 


Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
OMR sheet contains alphabets, numerals & special characters for marking answers. 


C. Marking Scheme For All Three Parts. 
1. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and -1 mark for wrong answer. 


LI LL ILI III JL JL LLLI 


Name of the Candidate Г ЕЛ E SEE SE EE ES] 


OOOOH 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 


Planck constant h = 6.6 x104 J-s 


Charge of electron е = 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10° kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K” mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol! 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-4 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 х 10727 kg 
1eV = 1.6 x 107? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, 7п-30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, 0-92. 

Atomic masses: Н-1, Не-4, 11-7, Ве-9, В-11, С-12, М-14, О-16, 
F=19, Ма-23, Mg=24, Al = 27, Si=28, P=31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


1. 


A man moving on track ABC, getting rain drops vertical for 
the path AB, and along same line of its motion for path BC 
then actual speed of rain drop is 


(A) 104/3ms 


(С) 543ms 
(D) Can't find 


Two bodies A and B are at positions (2, 3) m and (5, 7) m respectively. These two are moving 
with constant velocity З ms along ~ve y axis and 4ms" along «ve x axis respectively. Minimum 
separation between them during their motion is 

(A) 5m (B) 3m 

(C) 4m (D) 10m 


A force F acts tangentially on a part of a 


F 
uniform disc of mass 'm' and radius 'R' 
hinged at point O. The force exerted by A Й B 
hinge on the portion of disc initially. 
(A) | 2-5) 
ZAOB = 60° and OA = ОВ = В 


T 


(в) 2 


Space for rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-I-PCM-JEE(Main)/18 


4. If acceleration gradient of a moving body along positive x-axis is -4s? and body starts its motion 
from rest from x = 5m, having maximum acceleration (magnitude) then velocity of moving body at 
Х = -3m İS 
(A) 6 ms” (B) 4 ms^ 
(C) 8 тв! (D) Cant reach at x = -3m 
5. In the figure shown ABCD is a lamina of mass 12 kg. The moment A 2m B 
of inertia of the given body about an axis passing through D, and | 
perpendicular to the plane of the body is 127 
(A) 256 kg m? (B) 512 kg m? 10m 
(C) 200 kg m? (D) 100 kg m? 14m 
90° 
D 
C 
6. For the arrangement as shown in the figure, 


the maximum force F, for no relative motion 
between blocks is 


7. One mole of a monoatomic gas undergoes a linear process Р, 
A B in P — v diagram. The volume of the gas when the p. 
process turns from an endothermic to an exothermic one is : 


5 ү ` 
A) —v B) — N 
(A) 3 Vo (B) B 


2 
8v 3v 
С) —2 D) —2 
© 7: (0) = 


Space for rough work 
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Two coaxial solenoids having same number of turns per unit length n, and radius R and 2R 
respectively have no current initially. Current in both grows uniformly such that current in the inner 
one is twice that of the outer one, at any instant of time in the same direction. Current in outer one 
at time t is Kt then induced electric field at a distance r from axis is (R « r « 2R). 


(A) Not possible (B) PK (орг +1?) 


2unKR* 
r 


(C) 


(D) PR ( 


2R? -r?) 


A particle of mass m moves in a force field such that its potential energy in force field is defined 
by the equation U=+A(x—a) (x—b). Where A, a and b are «ve constants then body may 
oscillate simple harmonically about point. 


(A) a only (B) a and b both 

(C) only аз (D) b only 

Find minimum value of F such that me starts its motion on = эээ 
the ground 2 m 

(A) Но amt т, )9 Ho Ho 


(B) Ho (2m, +m,)g 
(С) up (m, +m,)g 


uo (m, +m, )g 
VNDE CN 
Molecule of a gas in a container hits one wall (1) normally 
and rebounds back. It suffers number of collision and hits the 
opposite wall (2) which is at angle of 30? with wall 1. 


ж” Ж wal - 1 


Assuming the collision to be elastic and the small collision wall - 2 
time to be the same for both the walls. The magnitude of ҮД 
average force by walls and 2 are Fi and Рг provide to i 

molecule during collision satisfy 

(A) F, >F, (В) F, <Р, 

(C) F, =F, both non zero (D) Ғ.Е, із 


Space for rough work 
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12. 


A thermometer uses density of water as thermometric 
property. Actual reading in thermometer is height of water (h) 
which inversely proportional to the density of water (d). In 
certain temp range density of water varies with temp as shown 
in the graph is symmetrical about maximum. 

Two identical bodies (of same mass and specific heat) at 
different temp Ті and T2 show the same reading of height hi = 
he in the thermometer. The bodies are brought in contact and 
allowed to reach the equilibrium. The thermometric reading 


height of water for final equilibrium state hr satisfies < > 
h, +h, Ti Temp 


Density 


A power supply of fixed emf E is connected to a variable resistor (resistance = R) and an 
ammeter of resistance Ra. The internal resistance of supply is г. The potential difference between 
the terminals of the power supply in closed circuit is denoted by V and current in circuit denoted 
by 1, A graph is obtained between V and | by drawing varying amount of current from the supply. 
The correct V — | graph for the given situation is 


V Va V V 
E E 
< | Er » < > < | > < | ЕЛ 
Y 
| II Hl IV 
(A) Graph I (B) Graph Il 
(C) Graph III (D) Graph IV 


Space for rough work 
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If the switch is closed for long time and then open at 100 5 
1-0, the P.D across indicator at t = 0 is X 


212 10mH 
20 у 50V T~ 


А disc having uniform surface charge density in upper part +p and —pin lower 
half placed on rough horizontal surface as shown in figure. A uniform electric 
field is set up as shown if mass of disc is M and its radius is R as well sufficient 
friction is present to prevent slipping. The acceleration of disc is 


2 2 
usce (в) SPR Eo 
9 M 8 M 
2 2 
@ 415 (p) SPA Eo 
3 M 4 M 
If L = 25 mH, C = 1mF and R = 100 then R.M.S current across (TEER) 
source is 
(А) 542 A (В) 2.5/2A | 
(C) 12.5 /2А (D) 254/2 А 
МИУА 
© 


50 sin(200t)V 


Space for rough work 
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17. From a sphere of electrical conductivity K two planes cut a piece such 
that first plane passes through the centre of sphere and second parallel 
to first one at distance R/2 from centre then resistance between A |__| | 
and B 
1 43 
(А) (В) 411, 
лКА тКВ RIP 
£n3 
С О) Мопе 
©) 2nKR o) 
A B 
18. A thin rectangular plate with sides of length ‘a’ and ‘b’ has mass y^ 
per unit area varying as 2213 where a, is a constant. 
The co-ordinate of centre of mass of the plate is 
ab ab b 
А) |-,- -.- 
МЕН 263 
4a 4b 2a 2b 2 
с (52,2) (2.2) 3 
3 3 3 3 Y 
19. A wire carrying 10 A current is bent to pass through various 


side of a cube of side 10 cm as shown in figure. A magnetic 
field B 221 —3]-«K is present in region then torque on the 
loop. 

(А) 4/20 x10 Nm 


(В) 4/20 x10 ?Nm 
(C) 4150 x10?Nm 
(D) 4150 x10?Nm 


Space for rough work 
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23. 
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Above Curie temp 

(A) Paramagnetic materials become ferromagnetic 
(B) Ferromagnetic materials becomes diamagnetic 
(C) Ferromagnetic materials becomes paramagnetic 
(D) Paramagnetic materials becomes diamagnetic 


0 
If a single slit fraunhoffer diffraction set up is used with light of wavelength 4000 A. Distance D 
between central maximum and first minimum found to be 0.3 cm in set up if the wavelength 


0 
changed to 6000 A the corresponding value of D will be 


(A) 0.20 cm (B) 0.24 cm 

(C) 0.30 cm (D) 0.45 cm 

A thin slice is cut — out of a cylindrical glass along the plane 

parallel to its axis. The slice is placed on a flat glass plate as | | | | 
shown. The observed interference fringes from this combination 

shall be 

(A) Straight 


(B) Circular 
(C) equally spaced 
(D) having fringe spacing which increases as go out ward 


Above figure shows variation of current with anode potential 
for a photo sensitive surface for there different radiation. Let 
la , lb and lc be intensities and fa fp and fc the frequencies for 
curve a, b and c respectively 

(A) f, =f, 1, 51, 


a ola =h 


Lead is a good absorber of x rays. Specific gravity of Pb = 11.5. To cut down the initial radiation lo 
to E a shield of 1.5 cm was used. The mass absorption co-efficient is 


(А) 0.06 ст? / g (B) 0.462 ст” 
(C) 0.21 ст” (D) 0.040 cm* /g 


Space for rough work 
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25. 


26. 


27. 


10 


Mx and My denote the atomic masses of the parent and daughter nuclei respectively in a radio 
active decay. The Q value of a B decay is Qı and for p^ decay is Q2. If me denote the masses 
of electron then which of following statement is correct. 


(A) Q, - (M, -M,)C* Q, = (M, -M, - 2m,)C* 

(B) О, = (M, -M,)C* Q, = (M, -M, )C? 

(С) Q, =(M, -M,-2m,)C^ О, =(M, -M, + 2m, )C? 
(D) О, = (M, -M, + 2m, )C? Q, = (M, - M, - 2m,)C* 


Power emitted per unit area of a black body is R watt/m?. At what wavelength will the power 
radiated by black body be maximum if stefan's constant is o and Wien's constant is b then. 


bo )4 р \4 
А) 2 = | — В) A=| = 
БЕЗ e 2-(2| 

1 1 
(С) (27 y (D) à 52) 

с R 

The figure shows the initial position of a point source L : 
of light s, a detector D and Lens L. Now at 1-0 all >10 cms 
three starts moving toward right with different velocity — og cm/s 
as shown in figure. The times at which detector с=т= 
receives the maximum light. | 
(A) 0.56s and 4.45s 5 4 | 
(В) 3.85 D —-~»30 cms 
(C) 8.945 and 19.625 das 
(D) 0.56s 


focal length = 10 cm 


Space for rough work 
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The figure shows a portion of a circuit. Resistor are known 90 PES 
and indicated on diagram and voltmeter are identical. If (V4) 
voltmeters vi and уг reads 7.5v and 5v respectively then 
reading of уз. 140 
(A) Ov ТА 
(В) 10у мэ 
(C) 2.5v 240 
(М 
(б) 3.0у A a 
R 
A liquid of density p has to spray with help of aspirator pump at ЖЫ” B 
height H from liquid level as shown in figure. If gauge pressure Bulb 
inside bulb is P and density of air is c then velocity of air in tube 
AB is H 
2 2 
P+pgH P - pgH 
(A) EE (B) EE 
2 2 
1 
2 1 
P+agH P+ pgH |? 
(C) ши (D) a 
©. с 
2 


A non uniform cylinder of mass m, length / and radius г having its 
C.O.M at a distance L from centre and lying on axis of cylinder. 


The cylinder is kept in a liquid of uniform density p. The moment 
of inertia of the rod about C.O.M is |. The angular acceleration of 


point A relative to point B just after the rod is released from 
position shown in figure is. 


(A) npg/?r* (B) 3npg/?r? 
2I 4I 

(C) npg/^r* (D) npg/^r* 
I 4I 


Space for rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


31. For the following elementary first order reaction: 


If k2 = 2k: , then 96 of B in overall product is: 


(A) 25% (B) 5096 
(C) 7596 (D) 10096 
32. One of the allotropic form of boron is о — rhombohedral boron. Number of faces and corners in its 
basic building Вг icosahedral unit are: 
(A) 20 and 12 respectively (B) 12 and 20 respectively 
(C) 12 and 12 respectively (D) 20 and 20 respectively 
33. Which of the following is bio-degradable polymer? 
(A) Nylon — 6, 6 (B) Nylon — 6, 10 
(C) Nylon - 6 (D) Nylon — 2-Nylon -6 
34. White phosphorus is a tetra atomic solid P4 (s) at room temperature. Find average (P — P) bond 
enthalpy (in kJ/mol). 
Given : АҢ, таю, Of P, (s) = 59 kJ/mol 
АН, атгана Of P4 (5) = 1265 kJ/mol 
(A) 201 (B) 1206 
(C) 301.5 (D) 210.83 


Space for rough work 
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36. 


37. 


38. 


39. 


40. 
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In extraction of copper from its sulphide ore, the metal is obtained by reduction of СигО with: 


(A) CO (B) FeS 
(C) SO? (D) CusS 
мн; 
HNO,, H,SO, кв 
288 К 


Order of basic nature is А > B > C. 

Order of 96 of A, B and C in overall product is: 

(A)A>B>C (В)С>А>В 
(C)B>A>C (D)A>C>B 


A cell contains two hydrogen electrodes. The negative electrode is in contact with a solution of pH 
= 5.5. The emf of the cell is 0.118 V at 25° C. Calculate the pH of solution at positive electrode. 
(assume pressure of Нг in both electrodes = 1 bar) 


(A) 3.5 (B) 7.5 

(C) 4.5 (D) 6.5 

The image formed, when a photographic film is exposed and developed, is due to formation of 
-3 

(A) | Аа(5,0,), | (B) AgBr 

(C) Ag (D) Ag,O 


Wood spirit is obtained by catalytic reaction of water gas with hydrogen at 200 — 300°C. The 
catalyst used is: 

(A) Ni (B) ZnO — Сі?Оз 

(C) Cu (D) Pd - BaSO4 


The compressibility factor (Z) of real gas is usually less than 1 at low temperature and low 
pressure because 

(A) a is negligible while b is not (B) b is negligible while a is not 

(C) both a and b are negligible (D) neither a nor b are negligible 


Space for rough work 
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41. Zn + conc. HNO, — Zn(NO,), + X+H,O 


Zn + dil HNO, ——> Zn (NO, ), + Y + H,O 
Compounds X and Y are respectively: 


(A) N,O, NO (B) NO,, МО 
(C) N,O, NO, (D) NO,, NO 
42. Which of the following compound will give blood red colour while doing the Lassaigne's test: 
О 5 
| | 
(A) Н.Х-С-МН, (B) HUN - C- NH, 
(C) С.Н, - SO,H (D) CHCls 
43. On mixing which of the following solutions, observed boiling point of mixture is higher than 
theoretical boiling point? 
(A) n — butylchloride + n - butylbromide (B) water + ethanol 
(C) chloroform + diethyl ether (D) acetone + benzene 


44. The electro negativity of H, X and O are 2.1, 0.8 and 3.5 respectively on Pauling scale. The 
nature of compound HOX is: 


(A) acidic (B) basic 
(C) neutral (D) amphoteric 
45. Acetylene on passing through excess of HOCI solution forms 
(A) ethylene chlorohydrin (B) glyoxal 
(C) ethylene glycol (D) dichloroacetaldehyde 


46. 50 ml, 0.1 M NaHCOs aqueous solution is mixed with 50 ті, 0.8 M Ма>СОз aqueous solution at 
25°C. The pH of resulting solution exists between colour transition range of an indicator which is: 
(К -4х107,К, -2х107 for H,CO, ) 


(A) Phenol red (6.8 to 8.4) (B) Propyl red (4.6 to 6.4) 
(C) Phenolphthalein (8.3 to 10.1) (D) Malachite green (11.4 to 13) 


Space for rough work 
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48. 


49. 


50. 
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In which of the following complexes of Co, the magnitude of CFSE (A) is maximum? 


H2 zi 

(A) [Со(мн,), | (B) [CoCI,] 
-3 -3 

(C) | Co(C,0,), | (D) | Co(CN), | 
In simplified version of nucleic acid chain, nucleotides are joined together by 
(A) В- glycosidic linkage (B) phosphodiester linkage 
(С) о- glycosidic linkage (D) peptide linkage 
The tetrahedral voids formed by ccp arrangement of СГ ions in rock salt structure are: 
(A) occupied by Ма” only (B) occupied by Cl only 
(C) occupied by either Ма” or CI (D) neither occupied by Na* nor СІ: 
Which of the following species are incorrectly matched with their shape? 
(А) СЇЕз = trigonal planar (B) SF4 = folded square 
(C) [XeFs] = pentagonal planar (D) 12О6 = rectangular planar 


шин order of jr values of 


©. 07-09 


Ж. [Гей (B) I » II » III > IV 
гт (D) Il» 15» IIl 2 IV 


Isoelectric point of gelatin solution is 4.7. Then correct option is: 
(A) If pH « 4.7, itis (-)vely charged, move towards cathode 

(B) If pH < 4.7, it is (+)vely charged, move towards anode 

(C) If pH > 4.7, itis (+)vely charged, move towards cathode 

(D) If pH » 4.7, itis (-)vely charged, move towards anode 


Space for rough work 
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53. 


54. 


55. 


56. 


57. 


Mg(s)+C(s)— r> X —®°_5Mg(OH), + Y 


high T 


X and Y are respectively: 
(A) Mg,C and CH, (B) Mg,C, and CH, 
(C) Мо,С, and C,H, (D) MgC, and C,H, 


In the reaction 
CF, - CHCI, t^ GF, = CCI, 


A 
Intermediate formed is: 
(A) carbocation (B) carbanion 
(C) free radical (D) No intermediate formed 


For an ideal diatomic gas, during any process T = KV, find out the molar heat capacity of the gas 
during process (neglecting vibrational degree of freedom) 


3R 5R 
A) — в) | 
(А) (8) = 
(Ge (D) 2R 

2 

+2 
Cu (aq)+K,[Fe(CN), |(aq)—> X, 
Colour of precipitate (X) is: 
(A) green (B) blue 
(C) white (D) reddish - brown 
In which of the following set of orbitals, nodal plane is absent? 
(A) 45,44, (B) 45,44. „ 
(C) 4p,,4s (D) 4d,,, 44, 


Space for rough work 
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60. 


16 AITS-FT-I-PCM-JEE(Main)/18 


Which of the following is enantiomer of OH 
H СНз , 
OH 
CH3 
CH3 H 
OH HO CH3 
(A) (B) 
OH H OH 
CH3 CH3 
СНз H 
H OH H3C OH 
(C) (D) 
H3c—+—OH Но =н 
H CH3 
Correct statement about classical smog (1) and photochemical smog (Il) is: 
(A) | = reducing smog, II = oxidizing smog (B) | = oxidizing smog, II = reducing smog 
(C) Both | and II are oxidizing smog (D) Both | and II are reducing smog 


Which of the following reaction will not proceed via carbanion intermediate? 
(A) Perkin reaction (B) Cannizaro reaction 
(C) Claisen condensation (D) Aldol condensation 


Space for rough work 
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Mathematics PART - III 


SECTION - A 
Straight Objective Type 
This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


61. The maximum value of K for which sin x +2x > kx(x+1)V хе [ equals 
4(n4 2) (B) 4(т+1) 
n(n +1) л(л-2) 
4л(һ-1 4т,7-2 
(бу ЗЕН) pe) 
т+2 п+1 
62. Differential co-efficient of log,, x w.r.t log, 10 is 
-(lo x) lo x) 
ду 2 Б) imus. 
(10910) (10910) 
(log, 10) D - (log10) 
(0010) (оох)? 
| Қа 
63. The value of lim —+——.— is equal to 
хэ xt. 
16 
8 2 
A) —f(2 B) —f(2 
(A) 5 (2) (8) -4(2) 
8,(1 
C) -f| 5 D) 4f (2 
БІН (D) 4t(2) 


Space for rough work 
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65. 


66. 


67. 
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Let a,,=/j2+a,,n=1,2,3....&a1=3 then lim a, is 
(A) x (B) 2 
(С) 45 (D) 3 
The maximum value of area of rectangle OABC, where O is origin, A lies on positive y-axis & B 


Inx. 
lies on the curve y = — is 
ж? 


: 
x» —1,let f(x ) = flog, (1+ xtanz)dz , then value of | 19 equals 
0 


T 9 T 9 
(A) 209% В (В) 819% B 

T 9 T 3 
(C) 212% BH (D) 819% B 


For t e R & f be a continuous function. Let 1= | хҚх(2-х)ах81,- | f(x(2-x))dx, 


біп? t sin? t 


then 0 
1, 
(А) 1 (В) З 
1 2 
(С) 3 (D) 5 


Space for rough work 
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68. The general solution of the differential equation (re + ej - G verla is 


69. 


70. 


71. 


x y 
(А) е” =e” +c (B) е =e*+c 


x y 
(C) е +e" 2c (D) е”-ех-с 


Let 21, 22 4 zs are vertices of acute angled AABC in anticlockwise order and origin be the 
circumcenter of the triangle. If bisector of ZA meets the circumcircle at point P(z), then 


“| = Jis 
23 — 22 


T —T 
(A) 5 (В) E 
(C) - (б) none of these 


If from each of the three boxes containing 3 white & 1 black, 2 white & 2 black, 1 white & 3 black 
balls, one ball is drawn at random, then the probability that 2 white & 1 black ball will be drawn is 


13 1 
(А <5 (8) 2 

1 3 
(C) 55 (0) = 


The set of exhaustive values of ‘a’ for which the equation lax — 1| =x*+ax+2 has at least one 
positive root, is 

(A) (-о,-1|әП) (B) R 

(C) (-,-1) (D) |һ,) 


Space for rough work 


Eee 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


72. 


73. 


74. 


75. 


76. 


77. 
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Consider the points А = (0,1) & B = (2,0), P be a point on the line 4x + Зу + 9 = 0. Co-ordinates 
of the point 'P' such that |PA — PB| is maximum is 


—12 17 —84 13 
"| E) (8) (#2) 


-6 17 -24 17 
(С) GE (D) RE 


If the tangent at the point P(2, 4) to the parabola y? = 8x meets the parabola y? = 8x + 5 at Q & R, 
then the mid point of QR is 
(A) (2, 4) (B) (4, 2) 
(C) (7, 9) (D) none of these 
ж y? 
For an ellipse 25 516 = 1, 01 & 02 are the eccentric angle of points P & О respectively, if 
|Ө,| + |Ө„| = then 
point Р & О аге in opposite quadrant 
line PQ is parallel to major axis 


A) 
(B) 
(C) line PQ always passes through centre of ellipse 
(D) none of these 


The locus of point of intersection of perpendicular tangents of the hyperbola 4y? = x? — 1 is 


(A) 4х2 + 4y2-3=0 (В) 2х2 + 2y?- 5-0 
(С) 3x? + 3y? - 4-0 (D) none of these 


= 


equilateral (B) isosceles 


[- AC 4) 2, where r4, r2, гз are the ex radii, then the triangle is 
(A) 
) right-angled (D) none of these 


(C 


Volume of tetrahedron formed by the planes x + у = 0, у + 2 = 0, 2 +х = 0, х+у+2 = 1 іѕ 


(B) = 


(0) попе of these 


Space for rough work 
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78. 


79. 


80. 


81. 


82. 


The position vectors of three points are 2a—b+3c, a- 2b - Ac & ua- 5b where a, b&c аге 
non-coplanar vectors. The points are collinear when 


9 9 
A À = —2, LX B Х--, =2 
(A) кел (В) g” 
(С) A= 5, ц--2 (D) none of these 
eee 6 1-Inx 
The value of the definite integral І 1+ dx , equals 
вх In xin( 
In x 
(A) 2009 - In((2010) —In2010) (B) 2010 —In((2009) - In2009) 
(C) 2009 - In((2010) - n2009) (D) 2010 —In((2010)—1n2010) 


Let the equation of the plane containing the line x — y — z — 4 = 0, x + y + 2z — 4 = 0 & is parallel to 
the line of intersection of the planes 2x + Зу + 2 = 1 & x + Зу + 22 = 2 be x + Ay + Bz + С = 0 then 
value of |A + B + CJ is 

(A) 9 (B) 10 

(C) 4 (D) 11 


Equation of the image of the line x+ у sin '(a* +1)+соз '(а* +1)—1ап (a? +1), ae R about 
x-axis is given by 


(A)x-y-0 (B) х-у- 


(C)x-y=n (0) х-у- 


If the sum of roots of the equation со54Х-6 = 7соѕ2х in the interval (0, 314] is kz, k є R, then 
k = 

(A) 4930 (B) 4940 

(C) 4950 (D) None of these 


Space for rough work 
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84. 


85. 


86. 


87. 
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Let g(x) = f(x)sinx , where f(x) is a twice differentiable function on (-оо, ©), such that Ғ(-л)-1. 
The value of 0"(-л) equals 


(A) 1 (B) 
(C) -2 (D) 


The line Зх + бу = k intersect the curve 2x? + Зу? + 2xy = 1 at points A & B. The circle on AB ав 
diameter passes through the origin. The possible value of k is 

(A) 3 (B) 4 

(C)- 4 (D) 5 


Х+т, х<1 


Let a function f defined from R > R as f(x) 4 If the function is surjective оп В 


2mx-1 x21 
then m must lie in 

(A) [-1,0) (B) F2, -1] 
(C) {2} (D) (0, 2] 


A man wants to divide 101 coins, a rupee each, among his 3 sons with the condition that no one 
receives more money than the combined total of other two. The number of ways of doing this is: 


100 
(A) C, -2*6 B a 
103, 
(C) 1275 (D) E 
If Z, = cos — — — — + j sin — — — n e М. then the value of lim (2,.2,.23......2,)18. 
п(п+ 1)(n+ 2) п(п+ 1)(п+ 2) ko 
1 i -1 v3 
A) ----- B) —+/— 
шин 7 Beso 
-1 43 111 
С)--і-- D) —+— 
Ое ( 155 3m 


Space for rough work 
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88. 


89. 


90. 


F: R >R be a differentiable function V x eR. if tangent drawn to the curve at any point V x e (a, b) 
always lie below the curve then 


(A) f'(x) > 0,f"(x) < Ov x e (a,b) (B) Р(х) «ОЛ (х) <0Ух e (a,b) 
(C) f(x) > 0,f"(x) > Ov x e (a,b) (D) None of these 
п dy y 

Kt x^ y? = ‚—— = — thenn- 

xy? =(х+у) ы 
(А) 2 (В) 3 
(С) 5 (D) 6 
Number of integral value of a such that х? + ax+a+1=0 has integral root is 
(A) 1 (B) 2 
(C) 3 (D) more than 3 


Space for rough work 
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FIIT) EE JEE(Main), 2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST – 1 
(Main) 

Q. No. PHYSICS | О. №. | CHEMISTRY | Q. No. | MATHEMATICS 
1. B 31. B 61. B 
2. А 32. А 62. А 
3. А 33. D 63. A 
4. С 34. А 64. B 
5. B 35. D 65. A 
6. D 36. С 66. B 
7. А 37. А 67. А 
8. B 38. С 68. А 
9. B 39. B 69. B 
10. A 40. B 70. A 
11. А 41. B 71. C 
12. A 42. B 72. D 
13. A 43. C 73. A 
14. D 44. B 74. B 
15. A 45. D 75. A 
16. B 46. D 76. G 
17. С 47. D 77. С 
18. D 48. B 78. С 
19. А 49. D 79. A 
20. C 50. A 80. D 
21. D 51. A 81. D 
22. A 52. D 82. С 
23. A 53. С 83. С 
24. B 54. B 84. A 
25. A 55. С 85. D 
26. D 56. D 86. С 
27. А 57. А 87. р 
28. D 58. С 88. D 
29. А 59. А 89. C 
30. D 60. B 90. B 
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Physics PART - | 


SECTION- A 


30? 


For path AB Vx = 5 ms" 
For path BC velocity of rain Lr to BC should be zero hence 


V, sin30° = V, cos30? V, = 5 ms” 


ЕЕ 


: т 
ЫН 
Position or iO. 201-282 28р 


Acceleration of C.O.M = A 
тт 


Hence F«F'- 279 
mn 


p-(<*)F 
T 
а=-Кх=К=4° 


Тһеп [уду = к] хах 


v=8ms" 
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portion DEA and DFC are identical hence moment of inertia of ABCD is same as ABFDEA 


> Мх(ВЕ) 
3 
= 512 kgm’ 


l= 


To start motion F > 8 M 


Acceleration = = 


— 3 


> f, 
Е i =o *) зың 
2 8 8 
F 


BY +8 = f, = ON = Кы = 24NK 


max 


the point where adiabatic curve touch the line AB the nature of process will change from endo 
thermic to exothermic. 


Po A 


< " » V. 
Y 
BP 
T, 
2 ү(-ту--Р,) А 
V V 
ҮР, 5 
1+у)= Р V= zy 
RV Oe s т(1-ү) 8^ 
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8. ф =p nktar® + nyn2kt. x R* 


VASA 


TSAO RIS 
МШШ 


| 


2kt 


kt 


аф Эс 
E.2nr = 2 нот (2R +r ) 
9. the point x = a and b are stable equilibrium point. 


10. Px-uymgx — 2 =0 


" Hom g 
k 
11. Бе 2ту F, = 2mvcos30 
At At 
Hence Fi > F2 
12. since mass and specific heat of two different bodies are same 
h,+h 
h, = тл =һ=һ, 
1. 1---< 
R+R,+r 
R Ra 
бэ 
ЭР, 
| | 
A |! B 
8, 
V е, -g-Ir- 1 ааа 
(R+A, +r) (R+R, +v) 
14. at steady state 5A current through inductor hence P.D across indicator at t = 0 
20 x5= 100 V 
10Q Pd 
cre аа 10mH 
50V y~ 


2 
15. Dipole moment (==) 258) 


— —— — ————M————MM—MÁ—————Mmá—áÓ—— 
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For pure rolling 
E 8cER* 


9 M 


16. current across inductor and capacitor are out of phase and same magnitude hence only 
resistance will be operated. 


2.542 A 


ie ах 
К n(F* -x) 
1 dx 1 
de ram oe). akan") 


B “о (day (xf * y) 


| ат [= ахау 
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OL) Xy „(оу 
jx dx.dyi Иа, 


[= dx yd |29 ахау 


10) ab 
y =COM Х- 
ау- dx = 
a b 
[eax І у?ау 
0 720 5 


5 bi j 
[хах І ydx 
0 


19. M - 1011001077. 50x10 j+50x10*k} 
= (10/+5j+5k)x10° Ап? 


B-2i-3j«k 
t= Mx B -10x 420 x10? Nm = 420 x10” Nm 
20. C 
21. Distance between central bright and first minimum, 
y- D 
d 
Jis eh, 
y; № 
22. A 
23. stopping potential for а and b are same. Hence fa = fp but current Ib is more than Ir at zero 
potential. 


1 
24. L=h(1-e) 12, х= 1.5 ст" 
2-1, 2 
u = 0.462 ст? / 9 


25. А 
26. Н-оТб-ыт -Ë 
О 
AT-b 
27. A 
28. since voltmeter are identical 
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7 
9 4h l 
5 
14071 | 
2 
240 | 
E. 
ммм 
В 
== fetI,=x 1,=—x 


x=-5.0A=I, 
- 7.5A« T, 
a 225 


Hence resistance of voltmeter is 1 Q 
251, = -7.5- 7.5x9 = -75 


I, --3A 
Hence V3 = 3.0 V 


29. P, + усу? PP 


UJ 


pa! apulgys 
A 2 

P 

=—-pgH 

A pg 
2(P+pgH 

у-2(Р * PgH) 

б 
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30. Foran = nr? lpg 


F 
л Duoyance 
Q ^—30 
у 
mg 
2/2 
Torque = ма 
4 
2/2 2 
да n борог 
41 
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Chemistry PART - II 
SECTION – А 
31. 19| =k,[A]=> 881 - a [A] 
ale] = к, [A] 
[B] _ 2x, _ 
[С] k 
= %[B]= -x100 = 50% 
1+1 


32. В, = 12 corners 
Icosahedral = 20 faces. 


33. Nylon — 2 — Nylon — 6 
-copolymer of glycine and amino caproic acid 
-biodegrable. 


34. Average (P — P) bond enthalpy 
_1265-59 _ 501 kJ/mol 
35. Self reduction: 


Си,О + Cu,S ——>Cu+ SO, 
HNO,, H,SO, МО, 
+ + 
288 K v 
(В) (А) С 
NO» (47%) (2%) 


(51%) 
Order of basic nature: A» B» C 
37. Anode(-) — 2: (g)— 21 (aq) +2e 


atm 


Cathode(+) = 2H (ад.) + 2e° —H, (9) 


(1 atm) 


0.059, (105) 
0.118V 20- — 109;, 2 =>x=10°°M 
2 (x) 
=>pH=3.5 
38. Reaction involved in developer: 


K,Fe' (C,O,), + AgBr —>KFe"(C,0,), + Ag +KBr 


39. CO+3H,—“>CH, +H,O 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


10 


СО +2Н, —2"90%% ,СН,ОН 
CO +H, —“»HCHO(g) 


2 < 1 means attraction forces are dominating = a is considerable, b can be negligible at low 
temperature and low pressure. 


X =NO,, Y - №0 


Organic compound having C, N and S give blood colour in Lassaigne's test with neutral FeCls, 
due to formation of Fe(SCN)s. 


Chloroform and diethylether on mixing show —ve deviation from Raoult’s law, in which V.P. 
decreases and b.p. increases. 


Е.М difference > O- X » О-Н 
=>H-O-X »H-O + X* 
— basic nature. 


Buffer solution 
5924 
| HCO, | 


=11+2log2=11.6 


pH - pK, +109 


= (11-10g2) oo 


A, о Strength of ligand 


(maximum for CN") 


Representation: 
Base Base Base 


—sugar- phosphate – | sugar - phosphate | – sugar- 


n 
Ма” occupies octahedral voids formed by close packing of СГ in сср in which all tetrahedral voids 
are vacant. 


СІЕз = T – shaped 


Acidic strength: ос aus 
рк 


а 
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53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 
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HO 


OH OH OH 
or © 
> > m (acidic strength) 
МО, 
N 


Below pl, cationic species, goes to cathode. 
Above pl, anionic species, goes to anode. 


A high T H,O 
Mg + С —— MgC, ———> MgsCs ———> Мо(ОН); + C3H41 
F H F 
F 6-6 СІ | Е есе Cl 
i Ын т > F,C=CCI 
| | (strong hindered base) | | 26--ССІ; 
F) Cl 


T=KV = PV? =constant 
R В я R s 


Cu? + | (ОМ), | --» Си, (Ғе(СМ), | 


Chocolate brown/reddish brown ppt. 


For s-orbital, / = 0->по nodal plane 
For d, —orbital, / = 2 = 2 conical node, no nodal plane. 


fe ез 


2 ЗВ) (25, Ын (25, 5 Тэ 35) (2R, 35) 
diastereomer diastereomer enantiomer diastereomer 


Classical smog is a reducing mixture, while photochemical smog has high concentration of 
oxidizing agents. 


Cannizaro reaction involves attack of ОН” on carbonyl carbon and H shift on another carbonyl 
carbon, no carbanion intermediate. 
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Mathematics PART -III 


61. 


62. 


63. 


64. 


65. 


66. 


SECTION- A 


Let f(x) = sinx+ 2x — Кх? – kx 

Р(х) = cosx-2-2kx-k 

Р(х) --sinx-2k 

The inequality is trivially true for k < 0 


For К > 0, we have f(x) < 0 
The curve y = f(x) is concave downwards 


ШЕН: ыйга сын) 
2 т(л+2) 
1 1 
y =log,, x & Z=log,10 = Ped 
log; X y 
2 
1.4 -1 1 -(logx) 


ыйы 
z dz Z (lg,10) (00010) 


| f(t)at .. f(sec* х)х25ес? x.tan x 8, 


lim —2 = lim - 2 
хэт x п? x 2x T ( ) 
16 


lim a, = lim a, =L 


^. lim а, = lim /2+ a, 
nao noo 


—L-2x42«L—5L-2&L-2-1— ND 


Area = A= xy 

Inx dA 1-іпх 
—A = 5 

x ах X 
ША e demus 
dx 
>> 

| 
^ e 4 


Р 1 1 
Hence x = е is point of maxima; Amax = е. =— 
e e 


Е aad 
og.| 2—— — |а 
23+tanz 


ll 
ot ala 
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67. 


68. 


69. 


70. 


71. 
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Replacing z > 2 2 


4 
We get l= flog, E +tan Э 
0 


42+tanz 


1+соѕ2 t 1+соѕ2 t 1+cos* t 
L= | xf(x(2-x)ax- | (2-x)f(x(2-x))dx=2 | f(x(2-x))-1. 
sin? t sin? t sin? t 
1«cos? 
52-2 | f(x(2-x))ax- 21-215 i-i 
sin? t 2 


(re + ej E [^ -yor а 


= у? (хау + ydx)e” = е” (ydx - хау) 


= е”а(ху)- е” YOX с, - 20) 
y y 


Xx 


= еу = еу +с 


since ОР 1 BC 
A(z1) 
В(25) C(Z3) 
P(Z) 


2 T 
> arg === 
[> 23 2 


you can have W, W, B or W, B, W or B, W, W 

323 321 121 9 3 1 13 
.—.— +—.—.— + —.—.— = + + = 
444 444 444 32 32 32 32 


Required probability = 


xX? +ax+2=ax-1 (Let ax-120 ) 
= x*+3=0 (No solution) 

Now, 

xX +ax+2=1-ax(ax-1<0) 

=> x*+2ax+1=0 

Let f(x) = x* - 2ax +1 
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72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 
80. 


=> D2 0 > a e (—,-1]u[1,0) 
If both roots -ме, then f(0)>0& 22: 0>a20 


So for a > 1 both roots of this equation are -ve & a < 1 at least one root is +ve and for —ve value 
afx ax- 1 < 0 for positive values of x. 


|AB| > |РА- PB| 
So PA — PB is maximum when P is collinear with AB. 


Equation of AB > y -1- s(x 0) 


->Х-2у-2-(І1) 
8 solve with 4x + Зу + 9 = 0 > (ii) 
(1) & (ii) 
Р (2827) 
5 5 
А 


As eccentric angle 0 є(0,2л) 

= |6,|+|0,|= z = 6, = 2-6, 

P = (5со50,45іпӨ)О = (5со50,,45іпӨ, )or Q(5cos0,4sin0) 
=> РО = у = 4sin0, 


equation of director circle. 
(-2221-222|-гь а? = Б? + с? 


solving the planes taking 3 at a time vertices of tetrahedron аге 
0 = (0,0,0), A =(1,1,-1), B = (1—11),C = (-1,1,1) 


Volume of tetrahedron = i x (area of base) (height) 

if the points be A, B, & C respectively then 

AB = OB - OA = à-2b «A6 - (28- b 36) = -à - b « ( - 3)6 
AC = OC - OÀ- uà- 5b - (2à- b « 36) - (u - 2)à- 4b - 36 


Points are collinear if AB =tAC 


9 
—A-—--2 

д" 
put In x =t¢. 


Plane containing the line of intersection of the given planes is 
(x-y-z-4)+A(x+y+2z-4)=0 
s.e.(A+1)x+(A-1)y + (2. -1)z-4(A +1) =0 

Vector normal to it | | 

V = (+ 1)i + (4-1)J - (2. —1)K 
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82. 


83. 


84. 


85. 
86. 
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Vector along the line of intersection of the planes 
2x+3y+z-1=0&x+3y+2z-2=0 is 

Given by й=3(7-Ј+К) 

& ñ is parallel їо the pane >> (i) 


= ПУ = 0 = А = ай 

2 
& hence the required plane is 
x-3y-4z-4=0 


= |A+B+C|=11 


sin" is defined for [-1, 1] > a=0 
.х+у= sin'1+cos'1-tan'1= | 
Clearly image about x — axis will be x — y = 7/4. 


cos4x +6 – 7соѕ2х = 0 
->(сов2х-1)(2со52х-5)-0 


=> С082Х = 28сов2х -1 


2x = 2NT > X = пп 

Sum in [0,314]. 

= ді+2+....... +100] - 1007 = 5050r - 100л = 4950л 
we have g(x) = f(x) Sinx 5 (i) 

Diff. w.r to x. 

g’(x) = f(x) Cosx + Р(х) Sinx — (ii) 

Again diff. 

g'(x) = f(x) (-Sinx)+ Р(х) Cosx + Р(х) Cosx «f'(x) Sinx 
=> 9"(-л) = 2f'(-n).Cos(-n) = 2х1х-1= -2 

Hence 9"(-л) = -2 


we have 


1 (i) 


& 2x! + 2xy +3y° -1=0 > (ii) 
Now Homogenising (2) with the help of (1), 
We get 


3x+6y — 
k 


2 
2x! +2xy+3y* ШЕ -0 


=> K? (2x? «3x«3y*)-(3x«6y) -0 
Now coff. of x? + coff. of y? 2 0 
= К®=9=— К=+3 
D 
Let the amount received by sons be Rs. X, Rs. Ү & Rs. Z respectively, then 
х<у+2=101- х 
е 2х <101= x<50,y <50& 2<50& х+у+2= 101 


2. Сой. of x'?' in the expansion of (1 + x + x? +.....+ x99? 
254103 Сіз 29 2,52 С —103 C, -3.7 C, 
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n=k 1 n=k 1 
87. 2,252... Z,- cos по + isi St) 


пл... 1 ы 
-С05--ісіП-----і-- 


4272-2602 


88. Since the tangent at any point v x (a, b) lies below the curve 
г. the curve is concave upward in the interval (a, b) 
^ f(x) > 0 V x e (a, b) 


89. xy? =(x+y)’ 


2xy? «3x! y* = n(xty)"" ( + 2, 


IX ах 
n(x-y) ( d 
КТЖ : Lf. | 


->5(х-у) = п(х+у)" 


90. a -p--a- (i) 
aß =a+1— (ii) 
Adding (1) & (ii) 
о+В+ор = 1 (9+ 1)(8+1) = 2 
a & B are integral 


о-1-10-1-2 
a+1=-168+1=-2 
а= 0p =1 

Or 

о--2%р--3 

U 

a--1lor5 
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FULL TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-lis Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 

. Each part is further divided into two sections: Section-A & Section-C 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10) contains 10 multiple choice questions which have one or more than one 
correct answer. Each question carries «3 marks for correct answer. There is no negative 
marking. 


Section-C (01 — 10) contains 10 Numerical based questions with answers as numerical value 


from 0 to 9 and each question carries +3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate ПСС 
21111 111 1ЇЇЇ!| 


[Enolment No. TE JL IL IL IL IE IL IL IL IL IL ЇЇ! 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10?^ J-s 
Charge of electron e=1.6x 10°C 
Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 


Density of water water = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K mol! 


CHEMISTRY 


Gas Constant 8.314 J K- mol 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К-! тог" 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10?* J.s 
6.625 x 10:27 erg.s 
1 Faraday 96500 coulomb 
1 calorie 4.2 joule 
1 amu 1.66 x 10727 kg 
1eV 1.6 x 1071? J 
Atomic No: Н-1, He = 2, 11-3, Be=4, B=5, C=6, N=7, O=8, №9, 
Na=11, Mg=12, Si=14, Al=13, P=15, S=16, Cl=17, 
Ar=18, K =19, Ca=20, Cr=24, Mn=25, Fe=26, Co=27, 
Ni=28, Cu = 29, Zn=30, As=33, Br=35, Ag=47, Sn=50, 
1-53, Хе-54, Ba=56, Рр-82, 0-92. 
Atomic masses: Н-1, He=4, Ш=7, Ве-9, В-11, С-12, М-14, О-16, 
Ғ-19, Ма-23, Mg=24, Al = 27, Si=28, Р-31, 5-32, 
Cl=35.5, K=39, Са-40, Cr=52, Mn=55, Ғе-56, Со-59, 
Ni=58.7, Cu=63.5, Zn=65.4, Ав-75, Вг-80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART -I 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE is/are correct. 


1. 


The block shown in the figure is in equilibrium in a liquid and one end of 
the spring is connected to the base of the vessel. Now the vessel is made 
to fall freely under gravity. The length of the spring from the equilibrium 
situation may: 

(A) Increase (B) Decrease 

(C) Remains constant (D) Data insufficient 


An electric dipole is placed along x-axis with its centre at origin: 

(A) The electric field is perpendicular to each and every point on y-z plane 
(B) yz plane is an equipotential surface 

(C) y-z plane is not an equipotential surface 

(D) Flux of electric field enclosing dipole is zero 


A particle of mass m makes a head-on elastic collision with a particle of mass 2 m initially at rest. 
The velocity of the first particle before and after collision are given to be ш and v4. Then which 
of the following statements is true in respect of this collision? 


| | | и 
(A) For all values of ш, v4 will always be less than u4 in magnitude and | v4| cs 


8 
(B) The fractional loss in kinetic energy of the first particle is а" 


8 
(С) The gain іп kinetic energy of the second particle is Cul of the initial kinetic energy of the first 


particle 
(D) There is a net loss in the energy of the two 


Space for Rough work 
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4. A person of mass 70 kg jump from a 3.0 m height. 
(A) impulse on the man by ground will be 539 N-s 
(B) average force on man if the landing is with stiffed leg and body moves by 1.0 cm during 
impact is 2.1 x 105 N 
(C) average force on man feet by ground if he land with bent legs and body moves by 50 cm is 


4.2 x 109 № 
(D) average force on man feet by ground if he land with bent legs and body moves by 50 cm is 
(4.9 x 10? N) 
5. Capacitors Ci = 1 uF and C» = 2 uF are separately charged from the same battery. They are 


allowed to discharge separately through equal resistors 

(A) The currents in the two discharging circuits at f= 0 is zero. 

(B) The currents in the two discharging circuits at t= O are equal but not zero. 

(C) The currents in the two discharging circuits at t = 0 are unequal. 

(D) Сі loses 50% of its initial charge sooner than C» loses 50% of its initial charge. 


6. For the given two blocks system shown in figure (g=10 m/s?): и-0.4 10N 
(A) Acceleration of 2kg block is 1m/s” Y 2kg e 
(B) Acceleration of 4kg block is 2 m/s? 470.1 4kg 
(C) Friction force between blocks is 8N JZZ JI 
(D) Friction force between lower block and ground is 6N СА 


7. The system of block and wedges all of same mass shown in the м 1А 
figure is released from rest. All surfaces are smooth. Then: 


(A) The speed of block A when it falls 50 cm is 2V2m/s 
B) The speed of block B when A falls 50 cm is 4m/s 


(B) 
(C) The speed of block B when A falls 50 cm is 4/10 m/s 
(D) The speed of block C when A falls 50 cm is V2m/s 


5 
277777777777 
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Two spheres are moving as shown. Velocity v, is such that 


M,R B M,R 

spheres are at minimum separation when they touch each Ке 
other. Then: Е ЙГ” Yo 

3 GM 
(A) = |6 

28 R 
B) v, - С 

?^ N28 R 


6 
(D) Speed of sphere B at the time of minimum separation is 3 


Two identical fuses are rated at 10A. If they are joined 

(A) In parallel, the combination acts as a fuse of rating 20A 
(B) In parallel, the combination acts as a fuse of rating 5A 
(C) In series, the combination acts as a fuse of rating 10A 
(D) In series, the combination acts as a fuse of rating 20A 


Velocity and acceleration vector | of a charged particle moving in a magnetic field at some instant 


are V=3/ + 4| and 4 = 27 + x. Select the correct alternative (s) 
(A) x= | 5 


(В) х 
(С) vee field is along z-direction 
(D) Kinetic energy of the particle is constant 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


11. 


A point charge is placed outside a spherical shell as shown in the 
figure. Find the electric potential (in kilo volt) on the surface of shell 


(Take:q-1ucand R=50cm) залан” 
a 2R à 


A spring block system is placed on a horizontal rough 4 
surface as shown in the figure. The block is given velocity V= — J10m/s 
when the spring is in natural length. The total distance 43 


k=50 N/m 
travelled by the block before it finally comes to rest is k | 5kg 
meters. Find the value of k deed TE da 77 
и=3/5 


А small spherical ball of density same as that of liquid is released 
from rest in a vessel filled completely with a liquid and accelerating 


with acceleration Sí -5jmls as shown in the figure. Find the 
initial acceleration of ball just after the release with respect to vessel. 


A ball is projected from the point O with velocity 20 m/s at an 
angle of 60? with horizontal as shown in figure. At highest point 
of its trajectory it strikes a smooth plane of inclination 30? at 
point A. The collision is perfectly inelastic. The maximum height 


75 
from the ground attained by the ball ETE Find the value 


of k ? (g = 10 m/s?) 


Space for Rough work 


— —— —— ——M——Ó—M M ——M—mÀ ám 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


15. 
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In the figure shown, pulley and spring are ideal and strings are light and 
inextensible. Initially all the bodies are at rest when string connecting A and B 
is cut. Find initial acceleration of C. 

I 


m|B 


A small ball of mass M=1kg is attached to two identical springs of constant 


100N/m, which are attached to floor and roof. The springs are initially Ч 
unstretched. By what distance ball comes down to attain equilibrium? (in cm) M 


In YDSE, when a glass plate of refractive index 1.5 of thickness tis placed in the path of one of 
the interfering beams of wavelength A, intensity at the position where central maximum occurred 
previously remain unchanged. If the minimum thickness of the glass plate is КД. Find the value 


of k.... 


If the ionization potential of hydrogen atom is13.6eV , the energy required to remove from the 
third orbit of hydrogen atom is k/2eV . Find the value of k..... 
When an object is at a distance 3meters and 1 meters from the optical centre of a convex lens, 


a real and virtual images are formed respectively, with the same magnification. Find the focal 
length of the lens (in meters) 


A man observes a coin placed at the bottom of a beaker which | 12 1 бо 
contains two immiscible liquids of refractive indices 1.2 and 1.4 аз 14 


shown in the figure. Find the depth of the coin below the surface, as 
observed from above. 


7cm 


© coin 


Space for Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-II-(Paper-1)-PCM-JEE(Advanced)/18 


Chemistry PART - II 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE is/are correct. 


21. Which of the following compound have larger C—O bond length than C—O bond length of 


i 
H3C—C— CH 39 
(A) О (В) О 
(С) О (О) О 


22. Which of the following compounds are soluble in NaHCO, ? 


(А) Picric acid (B) SOH 
(С) OH (D) COOH 


МО, | МО» 


Space for Rough work 
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23. Which of the following statement/statements is/are correct? 
(A) in the NaCl structures, each Ма” ion is surrounded by ӨСІ” ions as nearest neighbours 


and twelve Ма” ions as next nearest neighbours. 
(B) the co-ordination number of cation generally increases as the radius ratio increases 
(C) packing efficiencies higher than 0.74 are possible only with cation and anion of different 


sizes 
(D) during a crystal defect electrical neutrality should be maintained. 
24. Ап optically active alcohol А(С,Н,,О) on oxidation gives В. A on acidic heating gives 


C (C,H,,) as major product. C on ozonolysis produces D (C,H,O) and 


Шан cs . Don reduction with LiAlH, gave Өш 


О 

Identify correct answer: 

(A) CH, (B) CH3 
A is ОЕ В 15 ОХЕ 

H 

(C) | (б) 

C is D is ——QO 
25. Which of the following order for basic strength is/are correct? 


concen 


Space for Rough work 
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H H 
N 
H 


V 
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26. 


27. 


28. 


When 5 mL of a 1.0 М НСІ solution is mixed with 5 mL of a 0.1M NaOH solution, 


temperature of solution increases by t°C . Which of the following(s) can be predicted from this 
observation: 


(A) If SmL of 0.1M НСІ is mixed with 5 mL 0.1 M NH, solution, the temperature rise will be 
less than t?C 

(B) If 5 mL 0.1 M CH,COOH is mixed with 5 mL 0.1 M NaOH , the temperature rise will be 
less than 19С 


(C) If 10 mL of 1.0 M HCI is mixed with 10 mL of 0.1 M NaOH, the temperature rise will be 27°C . 
(D) If 10 mL of 0.1 M HCl is mixed with 10 mL of 0.1 M NaCl, the temperature rise will be 19С 


Identify the chiral molecule/molecules: 


oW 7 Q 9 
H ш: с=с=сб==б 
(©) or 
ON 
(С) нс (D) CH3 
E O 


Which of the following is/are can produce H202 on hydrolysis? 
(A) BaO, (B) PbO, 


(C) MnO, (D) Na,O, 


Space for Rough work 
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The correct statement/statements is/are: 

(A) The distance between two octahedral voids of a cubic close packing of atoms with radius r 
is 2r 

(B) The distance between two tetrahedral voids of a cubic close packing of atoms with radius r is 


46 xr atthe body diagonal axes 
3 
(C) The distance between tetrahedral and octahedral void «р» ғ, where is the radius of atom 


forming the close packing 
(D) The distance between the surfaces of atoms fcc arrangement along an edge is 2,2-4) r 


Identify the correct relationship: 

(A) In | Си (NH, Aa complex Hybridization of Си = dsp” 

(B) Fe(CO). where x is generally 5 

(C) Zn?* Complexes with зра? hybridization are diamagnetic in nature 


(D) Cr** Complexes are paramagnetic in nature 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


31. 


32. 


33. 


If four atoms of same radius are placed at the alternate corner of a cube touching each other, 


than the length of body diagonal of the cube is equal to VxxR, where R is the radius of atom. 
Find the value of x? 


The cost of electricity required to deposit 1 g Mg is Rs. 5.00. The cost of 30 g of Al to be 


deposited is Rs. X. Find the value of a ? 


A certain buffer solution contains equal concentration of X^ and HX . The K, for Х is 107”. 
Find the pH of this buffer solution? 


Space for Rough work 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


Co forms dinuclear complex with a sigma bond within two Co atoms. Consider that metal 
carbonyls follows EAN rule. The complex can be written as CO, (СО), . Find the value of x ? 


Diethyl 2B , В — dimethylglutaric acid (ester) is condensed with diethyl oxalate in presence of 
sodium ethoxide and ethanol to form a major product( P) , which on acidic hydrolysis followed by 


heating gives another product(Q). Calculate total number of C=O bonds in (P) and (Q) 
compounds? 


At 298 K, if AG, of НСІ, is 1.72kJ mol ! , then calculate K „for the following reversible 
reaction: 2HCI, => Н,.) + С) 
(Use: at 298 K :2.303RT = 57007 mol ! and log2 = 0.30) 


Calculate the pH of the following mixture 
50mLof 0.05M CH,COOH +50mLof 0.05М NH ,OH 
Given: pK, = pK, =4.74 


The dissociation constant of a substituted benzoic acid at 25°С ів1х107. Find the pH of a 
0.01( M ) solution of its sodium salt. 


Total no of lone pairs in XeO,F, is 2x . Find the value of x. 


The number of water of crystallization in green vitriol is........ 


Space for Rough work 
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Mathematics PART - 11 


SECTION - A 
(One or More than One Options Correct Type) 


This section contains 10 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONE or MORE THAN ONE is/are correct. 


*-e*+r-1| 


== |+4,х> 0 
noel n 53 ғ(ғ-1) маа 
41. Let /(х)-44. х=0 
л fr +r+e -1) 
lim х<0 
пә = r(r+1) 
Is differentiable is R: 
([.is G.LF.and {.\ is F.P.of x) Then: 
(A) р-1 (В) 4-1 
(C) p+q+4=3 (D) if g is inverse of F then g'(1/2)=2 


42. Consider /(х) =4х* - 24x! +31х° - 6x -8 be a polynomial function and a, B, y,c are the 


roots. (a « B «y <с). So: 

(A) c^ 4l xot 47? =36 
с 
1 ғ с 

(В) o^ +—+0'+r° =18 
с 


% x7" — 5x" + 2B 1 


(С) 5 dx = 21n2 
a CX +4 B)x|41 
"x" -5x" 42 Bl 41 

(D) 5 ах =1п2 
Lo х448|Д 1 


Space for Rough work 
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43. 


44. 


45. 


46. 


Each of 2010 boxes in a line contains one red marble and for 1< k € 2010, the box is the k” 


position also contain k white marbles. A child begins at the fist box and successively drawn a 
single marble at random from each box in order. The stops when be fist draws a red marble. Let 


p(n) be the probability that he stops after drawing exactly n marbles. The possible value(s) of 


n for which р(п)< 2010 is: 
(A) 44 (B) 45 
(C) 46 (D) 47 


2 2 
x y 
yi: 


If the normals at four points (х,у, ). (x5. у, ). (x4. у) and (х, y4) on the ellipse + : 

а 
are concurrent then $ cosa.” seca is (where а,0,,у,0 are the eccentric angles of the 
points): 


(A) 1 (B) 2 
(C) 3 (D) 4 
Consider the equation z^ —(3+i)z+(m+2i)=0(meR). If the equation has exactly one real 


and one-non-real complex root, then which of the following hold(s) good: 
(A) Modulus of the non-real complex root is 2 
B) The value of mis 3 


(B) 
(С) Additive inverse of non-real root is (-1-1) 
(D) Product of real root and imaginary part of non-real complex root is 2 


2x 1-x 2x 
Consider a function x)-sin' cos! + tan”! —atan'x(aeR), the 
қ ) 1-х 1+2? 1-х? ( ) 
value of aif f (x)=0 forall х: 
(A) 6 (В) -6 
(С) 2 (D) —2 


Space for Rough work 
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49. 


50. 
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(А) x 2 ky +k,y +k, (B) у= kx? +k, +k, 


Solution of differential equation f (х) f "(x)= Gale її ‚(у =f(x )) is 
) 
(C) x=sin y (D) None of these 


ШЕ ТІРІ 
/(х)=|° * Where ever it is defined is: 
0 otherwise 


not a periodic function 
even function 


x 2 (Where p &q аге coprime) then: 
(A) p+q=41 (B) p «q 
(C) p is perfect square (D) а is perfect square 
lt f(x)= Y ?C (In(1+x)) , (х) = Sc ^C (1+ 35іп х)" " then: 
oo 2 Р 6” = 
( > (е(ғ/6)) == 
т-0 
oo н 6? 
8) 3 (6016) =a 
r=0 
(C) If h(x) 201 (x) ) th en [h(x js 122225 l= -In(1-x) 
(D) h(x) = Ш (х) л end [a(x )- 1222 «1)/- (1-х) 


Space for Rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


Let p(x) be a polynomial of degree 6 with leading coefficient unity and p(—x) = p(x) Vx e К. 
Also (p(1)+3) + p?(2)+(p(3)—5) =0 then J-4-p(0) is... 


lim| (2009)"") “(2010)” ae is equal to la^ where a,b EN then a —b is.... 


n—oo 


The value of x, where f (x)= ar 48x -16 + s 48x —16 is not differentiable, is... 


A and В are two square matrices such that A^B = BA and if (AB)" = A^ B" then the value of 
k —1020 is.... 
ALL], is an excentral triangle of equilateral triangle AABC such that 7,7, =4 unit, if ADEF 


| | Ағ(41,1,1,) 
is pedal triangle of AABC then |——— = 
Ar(ADEF ) 


If two points P and Q on 9x? y =1 (whose centre is C) be such that CP is perpendicular to 


1 1 
CQ then value of — 7 + ——7 is..... 
CP 


CQ’ 


If the equation x°-3x+1=0 has three roots x,,x,,x, where x, <x, < x, then the value of 


({x,} + {x,}+{x,}) is ({} F.P. of x) 


Space for Rough work 
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58. Let 5 = (х, у); х? + y?-6x-8y+21<0} then 


59. 


If f (x) has local minima at x = x, and х-х,; f has inflection point at x = k ; number of 


critical points of у = f (x) is w then x, - x, -k—w is..... 


60. if f(x)= ІС —bt+(b+1)r? —bt+b)dt strictly increases Vx € R then no. of is integers in 
-2 
range of b is. 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - Il 


PAPER-1 
Q. No. PHYSICS Q. No. CHEMISTRY Q. No. MATHEMATICS 

1. ABC 21. BC 41. ABCD 
2. ABD 22. ABD 42. AC 
3. ABC 23. ABCD 43. BCD 
4. ABD 24. ABCD 44. D 
5. BD 25. ABC 45. CD 
6. ACD 26. AB 46. ACD 
T. ACD 27. AD 47. A 
8. AC 28. AD 48. B 
9. AC 29. ABCD 49. ABC 
10. ACD 30. ABCD 50. AC 
11. 9 31. 6 51. 6 
12. 5 32. 5 52. 1 
13. 0 33. 4 53. 4 
14. 4 34. 8 54. 3 
15 0 35. 6 55. 4 
16. 5 36. 4 56. 4 
17. 2 37. 7 57. 1 
18. 3 38. 8 58. 6 
19. 2 39. 6 59. 1 
20. 8 40. 7 60. 3 
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Physics PART -I 


SECTION- A 


1. ABC 
Spring can be in the state of extension, compression or natural length in equilibrium 
ABD 


ч Ф л 5 оого 
> 
UJ 
о 


ACD 


A B e———- 
| ' 
M | 


2 2 
ыны ee l ы = 2теһ 
2. 2 4 2 
|8 
у- 58" = 24/2т/ s 
8. АС 
9. АС 
10. ACD 
SECTION- C 
11. [9] 
Field inside the shell is zero, so potential is uniform 
ye. oyitsvolis 
2R 
12. [5] 
-3 1 1 4 ү 
-2(50)х-| =x50x? |-0--х5| 2410 
„Ми жеш 2 
2 
25x! +30х-16= 0 = х= meters 
| 2 87.4 3 
So at maximum compression spring force =50 5 =20N and friction force = 2000) -30М. 
| 2 
Hence the block will not move so distance = gm 
13. [0] 
14 [4] 
15 [0] 
16. [5] 
17 [2] 


(un-1-2X1 2 Ң15-1)-4 - t= 2h 
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[3] 
Energy required to remove the electron from the third orbit 


13.6 
= eV =1.5 eV = 1.5 х 1.6 х 10-19 2 3 eV 


= 
[2] 

f f и “и, 

== = = = ш-----2 

анта катты ыы 
[8] 
fo мода" 

12 1.4 
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Chemistry PART - II 
SECTION – A 
21. BC 
(A) (B) O Ov 
+ 
=> 
aromatic 
о о б» Юун g о” 
+ 
< 
+ anti aromatic 
22. ABD 
Facts 
23. ABCD 
Facts 
24. ABCD 
сн; СНз 
H H 
(A)(C,H,,0) (B) 
H'/A^ | 
Ha 
>< ozonolysis > [= + = 
H3C 
(C) (D) 
| LiAlH, 


25. 


26. 


27. 


28. 


ABC 

A lone pair of N-atom participating in resonance will be less basic 

AB 

Reaction proceeds by limiting reagent only. Enthalpy of neutralization decreases, when acid or 
base or both are weak: 

AD 

Chiral molecules do not have plane of symmetry 

AD 


BaO, and Na,O, are peroxides 
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29. 
30. 


31. 


32. 


33. 


34. 
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ABCD 
ABCD 
SECTION - C 
[6] 
A 


P 


| жил 
Face diagonal of cube (АВ)=2К 
2R 


42 
2R 


Body diagonal of cube (AD) 23x -= 


V2 


Edge length of cube (BE) 


шүубхК 
15| 


Mg” +2 —Me| En = = = 2 
Charge required for the deposition of 126 Mg =1F 


1 
Charge required for the deposition of 1g Mg = a 
F 
2. cost for m ыс 


27 
АГ" reale, = Zog) 
Charge required for 9 g =1F 
10F 
Charge required for 30 g = Ap = ши 


10F 


Cost for “Л charge-5 х12х 


= Rs.200 


[4] 
pKaof HX =14-10=4 


pH = pK, +log-=4 


[8] 
(cO), Co - Co (СО), 


ЕАМ (=36)=27+1+2х5 


— 28+ х= 36 
х= 8 
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35. [6] 
СООС»Н»5 
О 
COOC;H; Ж 
+ (096285 C;H30" Na 
С,Н,ОН 
: : О 
diethyl-p,B-dimethyl COOC;Hs 
glutaric acid ( ester) COOH (Р) 
ut» mal B 
toon 
36. 


telae = HCl (g )AG? =1.72k mol” 


AG° tor 2HCI(g) = H, (g8)+ Cl, (g)is| 2x (71.72) |7 
AG? = —2.303RT log К, 

-344x10' = —57001og К, 

log К, = 0.6 

K,=4 


37. [7] 
Salt of WA& WB 


1 
pH —1* (pK, - PK,) 


38. [8] 
For salt of weak acid and strong base 
1 
pH = 7+5[PK,.losC], 


-T« (-log!<10™) + 1og(0.01)| 


39. [6] 


40. [7] 
Green vitriol is FeSO,.7H,O 
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Mathematics PART - III 
SECTION- A 
41. ABCD 
рх-4,х»0 
f (x) -44,Х- 0 
e',x«0 
42. AC 
f (x) = (2х-1)(2х-1)(х-2)(х-4) 
43. BCD 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


52. 


54. 


p(n) = Probability that child stops after drawing exactly n marbles 


нн-133-0 2 Айл 
р 
(a 02) х* - 2ha? (a? -b° )x -x° + 2a*h (a^ -b’)-a°h’ =0> (xxxi: 


CD 
If œ is real root then à —2,m = +2, non-real root = 1--і 


ACD 
lfO<x<la=6; if x>la=2, if x<-la=-2 
A 
3f'(x) f(x) 
f'(x) ТЭХ 
=>3ln f'(x)=In f "(x)+k 
du 
dy? 
B 
1 
grt =t ^" ге (0,1) 
АВС 
L S m.n n m 
2S = 
AXE JEN 
AC 


SECTION - C 


[6] 
p(x) = (ce -4)(х* -10x! + 10) 


— —— — —  ———M—M—Ma—Á———ÀMn—————mÓ 
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=> (x? +1)(x?-bx+1)>0 
So b -4«02be(-2,2) 
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FULL TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 2111111Ї II 11111) 
211 ЇЙ TE E E JEJE 1 IL | 


| Епготет Мо. JL TL TL JL IL IL IE IE IL TL IL IL IL ILL] 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 
Atmospheric pressure Ра = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K! тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 x 107% J.s 
6.625 х 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be-4, B=5, C=6, N-7, O-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ад=47, Sn=50, 1-53, Xe=54, Ba=56, 
Pb=82, U=92. 

Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Pb=207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 


(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct M ethod : 
31418 


2-|їнэ:1|-3 
2|1|3 


Wrong Method : 
4 | 8 


8 
3 


| lof |A| ы le} lel lolle | 
wo! |r| | oo} | Wa] |w] |w] |r| | oo} | со 
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Physics PART - | 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. The correct curve between X, and log fis 
X, X, 
(A) (B) 
loge f log, f 
X, Х, 
(С) (б) 
log, f logef 
2. In the given circuit, the potential difference across the capacitor is 12 C-3uF 


V in steady state. Each resistor have 3O resistance. The emf of the 
ideal battery is К R 
R 


(А) 15 V (B)9 V 
(С)12\/ (D) 24 V 
З. A current of (2.5 ар 0.05)А flows through a wire and develops a potential difference of (10+0.1) 
volt. Resistance of the wire in ohm, is 
(A) 4 +0.12 (B) 4 % 0.04 
(C) 4 0.08 (D) 4 + 0.02 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


Two identical spheres 5: and S», out of which S1 is placed on the insulating horizontal surface 
and 52 hangs from an insulating string. If both were given same quantity of heat. Then: 

(A) temperature of S: will increase more than S2 

(B) temperature of S2 will increase more than Sı 

(C) Heat given only increases internal energy 

(D) Heat given not only increases internal energy but goes in other forms also. 


A spherical shell of radius R is given charge 3q on its surface and a point charge q is placed at 
distance R/2 from its centre C. Also there is a charge 2q placed outside the shell at a distance of 
2R as shown. Then 


(A) The magnitude of electric field at the centre C due to charges on the outer surface of shell is 


R? before closing the switch S. 


-K 
(B) The electric potential at the centre C due to charges on the outer surface of shell is EJ 


before closing the switch S. 
(C) The electric potential at the centre C due to charges on the outer surface of shell is 


-K 
53 after closing the switch 5. 


(D) Charge flown through the switch in to earth after closing the switch S is 5q 
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6. The natural length of a metallic rod at 0°C is}, at ӨС 151,. The given lengths of the rod at 0° 
is J, , then: 
(A) The thermal stress in the rod is non zero if /, >L 
(B) The strain in the rod is zero if /, #1, 
(С) The thermal stress in the rod is non-zero if 1; <1, 
(D) 


D) The thermal stress and strain will be zero if L = l, 


7. Which of the following is/are correct? 

(A) If centre of mass of three particles is at rest and it is known that two of them are moving along 
different lines then the third particle must also be moving. 

(B) If centre of mass remains at rest then the net work done by the forces acting on the system 
must be zero. 

(C) If the centre of mass remains at rest then the net external force must be zero. 

(D) If the velocity of the centre of mass is changing then there must be some net work being done 
on the system. 


8. A spring balance reads W: when а ball is suspended from it. A weighing machine reads W2 when 
a tank of liquid is kept on it. When the ball is immersed in the liquid, the spring balance reads Ws 
and the weighing machine reads W4 


(A) W, >W, (B) W, «W, 
(C) W, «W, (0) W, >W, 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


A rod of length 10 meter has one end on smooth floor and the other 
end on smooth wall is released from the rest from the position shown 
in figure. When the rod makes an angle of 37° with the horizontal, 
answer the following: 


53° 
777777 
9. The angular velocity of rod is: 
(A) 43 rad/sec (B) J5 rad/sec 
3 
(C) Ї rad/sec (D) E rad/sec 
3 5 
10. The velocity of centre of mass of rod is: 
(A) V5 m/s (B) V10 m/s 
(С) 415 m/s (D) 4/20 m/s 


SECTION- C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. For a given velocity of projection from a point on the inclined plane, the maximum range down the 
plane is three times the maximum range up the incline. The angle of inclination of incline plane 
is Kx10 [in degrees]. 


12. In L-R circuit, the A.C. source has voltage 220V. If potential difference across inductor is 176V, 
the potential difference across the resistor (in Volts) is Kx33. Find the value of K 
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13. 


Two particles are performing SHM with same amplitude and time period. At an instant two 
particles are having velocity 1 m/s but one is on the right and the other is on the left of their mean 


position. When the particles have same position there speed is V3m/s . Find the maximum speed 
(in m/s) of particles during SHM. 


A small ball is kept on the top of a sphere of radius В. The sphere start accelerating with constant 
acceleration of 10 m/s? horizontally. The angle of radial line with the vertical at which small ball 


| мс 
leaves the sphere is Гын “(К/9). Find the value of К. [take g = 10 m/s?] 


Two balls of masses are connected with a massless rod of 


length 1 meter and are given velocities on a horizontal surface 2kg 2kg 
parallel to surface as shown in the figure. Then the tension in Im 
the rod at the given instant is: зав Ви 


Figure shows a charge array known as an “electric quadrupole”. For a point on the axis of the 


1 
quadruple, the dependence of potential on r E >> ) is—. Find n? 
r 


a 
a a 
| «к = ө 
ө өө ө Р 
+q -4-4 +q 
< r > 

The net electric field E due to the uniformly charged rod at P makes р Е 
angles 0, and Ө, with АР and BP respectively. Then find the value of E 

0, / 0, . БАУ 0, N 


^ ÌB 
+++ +++ 


A 


A point object is placed at a distance 25 ст from a convex lens of focal length22cm . If a glass 


slab of refractive index1.5is inserted between the lens and object, then the image is formed at 
infinity. Find the thickness of glass slab (in cm.) 
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Two radioactive materials X: and X» have decay constants 10 à and A respectively. If initially they 
have the same number of nuclei, if the ratio of the number of nuclei of Xi to that of X2 will be 1/e 


after a time - . Find the value of n? 


Two wires are made of the same material and have the same volume. However, wire 1 has 
cross-sectional area A and wire-2 has cross-sectional area 3A. If the length of wire 1 increases 
by Ax on applying force 1 newton, how much force is needed to stretch wire 2 by the same 
amount? 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


21. 


22. 


23. 


Find the apparent depth of a fish (in meter) whose real depth is 
100m and is observed at an angle of vision 53? as shown in the 
figure 


In a resonance column experiment the frequency of tuning fork used is 1000 Hz and the length of 
pipe is 100m. Ignoring end correction find the length (in cm) of air column at which second 
resonance is observed. [Take speed of sound = 330 m/s] 


Find the minimum kinetic energy (in joule) with which a particle of mass 2kg should be projected 
from ground so that it crosses a cylindrical drum (placed on ground) of radius 1 meter and fall on 


the other side following a parabolic path. [Take g = 10 m/s? and 42-1.414] 
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Chemistry PART - II 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


24. The following two compound are: 


oe 


(1) (Ш 


(А) Identical isomers (B) conformational isomers 

(C) geometrical isomers (D) Optical isomers 
25. If mercuric iodide is added to an aqueous solution of KI, the: 

(A) freezing point increased (B) freezing point is lowered 

(C) boiling point does not change (D) Osmotic pressure increased 
26. Which of the following is weaker base? 

(A) N (SiH), (B) N(CH,), 

(C) NH (CH,), (D) All are equally basic 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. Choose the incorrect methods for each: 
(A) Ni : electrolysis process, Cu: van Arkel process, Zn : zone refinining, Ga : zone refining 
(B) Ni: mond's process, Cu :electrolysis, Zr: van Arkel process, Ga: zone refining 

(C) Ni: electrolysis process, Cu: zone refining, Zr: van Arkel process, Ga: electrolysis 

(D) Ni : electrolysis process, Cu: zone refining, Zr: van Arkel process, Ga : mond's process 
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Which of the following have transition metal? 
(A) Haemoglobin (B) Vitamin B,, 
(C) Cis – platin (D) Chlorophyll 


Which one of the following reactions is/are correct? 


(А) CH,COOK +CF,COOH —> CH, шан + СЕ,СООК 
OH 


(ву №2 NO 
+ NaHCO, ——> --СО,(Т)-н,о 


(0) СН,СН,ОН + NaHCO, —— CH,CH,ONa + H ;0 * CO,( 


Which of the following is/are the compound of aluminium? 
(A) horn silver (B) bauxite 


(C) corundum (D) Diaspore 


Which of the following carbanions are not resonance stabilized? 


| J БЭ АА 
(Ay e N” (В) 
© 
© / | 
С D Ө ee M 
(C) m. Б i (D) О О 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


32. 


33. 


Paragraph for Question Nos. 32 and 33 


White phosphorus is a tetra atomic solid E? (ғ) | at room temperature and on strong heating in 
absence of oxygen, it polymerizes into red phosphorus as: 


Р P 
р 1р — pp —— Во!ЗЬе-- AH=-104KJ/mol of P. 
WP NI ми : 
Р Р Р 
White (g) red(g) 


The enthalpy of sublimation | P, ( s) ——9 Р, (g )| white is 59 KJ/mol and enthalpy of 
4 4 


atomization is 316.25 KJ/mol of P(g). 
Now give the answers of following questions: 


The average P — P bond enthalpy in P, molecule is: 


(A) 102 KJ (B) 201 KJ 

(С) 104 KJ (D) 120 KJ 

The P — P bond enthalpy in red phosphorus joining the two tetrahedral is: 
(A) 201 KJ (B) 104 KJ 

(C) 305 KJ (D) 80KJ 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


An orbital has only positive values of wave function at all distances from the nucleus. Find the 
value of (n + Г) for this orbital. 


Isotopic number 0455 Feis: 


The Henry’s law constant for the solubility of М, gas in water at 298 K is 1x10° atm. The mole 
fraction of N,air is 0.8. The number of mole of №, of dissolved in 10 mole of water at 
298 К and 5ат. are xx10 ^. Find the value of x. 


The mass of a non-volatile solute (Molar mass 40) which should be dissolved in 114 g octane to 
reduce its vapour pressure to 80 % is 2x о. Find the value of х 


How many moles of CO, will released when following compound is heated 


O 
HOOC 
COOH 
HOOC COOH 
O 

Ї 

B (X в ar ea Cyclic Product, 
й С--Огі 
{| 


At what value of'n'the formation of six membered ring take place. 
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40. 


41. 


42. 


43. 


Examine the structural formulas of compounds given below and identify number of compounds 
which show positive iodoform test. 


оп 
O e ыы 


Calculate the value X —Y , for XeOF,.(X-Number of o bond pair and Y=Number of lone pair on 
central atom). 


О 


For охуасаНС1О ‚її х= у= 2 (х, уапа zare natural numbers), then calculate the value 
of |x +у+ z| . Where x = Number of ‘O’ atoms. 
y= Total number of lone pairs at central atom 


z= Total number of рі(л) electrons in the oxyacid 


The number of electrons for Zn”* cation that have the value of azimuthal quantum number = 015: 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


One male of nitrogen gas at 0.8 atm takes 38 seconds on diffuse through a pinhole, whereas one 
mole of a compound of xenon with fluorine at 1.6 atm takes 57 seconds to diffuse through the 
same hole. Calculate molecular weight of the compound. 


Calculate А, Н? (magnitude only) for chloride ion (ад.) from the following data: 
5H. (2) Ch (8) ->НСІ(е);  ^,H?--924KkJ 

HCl(g)- H,O(^) э H0 (aq)- Cl (ag); AH? =-74.8k] 

A ,H° of H* (aq) - 0.0kJ 


K , of PbBr, (Molar mass = 367 ) is 3.2x10? . If the salt is 80% dissociated in solution, calculate 
the solubility of salt in g per litre. 
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Mathematics PART -III 


SECTION- A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


47. Maximum value of function f(x) = (sin" (sin x)) — sin” (sin x) is: 


(A) 4*3) (B) 10-79 

(C) 1 (0) None of these 
48. For a parabola х? — 4ху + Ay? — 32x + 4y +16 = 0, focus is: 

(A) (2,1) (В) (-2,1) 

(C) (-2,-1) (D) (2,-1) 


49. Let f(x)=ax*+bx*+3x+7 and f(-4)=2286 andf(4)=N. The number of ways іп 
which N can be resolved as a product of two divisors which are relatively prime: 
(A) 15 (B) 16 
(C) 17 (D) None of these 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


The volume of a right triangular prism ABCA,B,C, is equal to 3. If the position vectors of the 
vertices of the base ABC are A(1, 0, 1) ; B(2,0, 0) and C(0, 1, 0) the position vectors of the vertex 
A, can be: 

(A) (2, 2, 2) (B) (0, 2, 0) 

(C) (0, - 2, 2) (D) (0, - 2, 0) 


If the equation |21(2-1) -2 |2-1| wherez е С and z(z+1) #0 has distinct roots 21, 22, 


Z3, ..., Zh (where n є N) then which of the following is/are true? 
(A) 21, 22, 23, ...., Zn are concyclic points (В) 21, Za, 23, ...., Zn are collinear points 


n =7 n 
(с) У Re(z.) = > (D) $ Im(z,) = 0 
r=1 г=1 


If in a AABC, а, b, c are in А.Р. and Pi, P», Рз are the altitudes from the vertices A, B and C 
respectively, then 


(А) P1, P2, Ps are in A.P. (B) P4, Pa, Ps are in Н.Р. 
(c) P, +P, «P, < SR E ыг гэр 
A Р; Р„ Р, А 


a,-b, a,-b, a,-b, 
Suppose ai, аг, аз аге in А.Р. and bi, b2, bs are in Н.Р. and let A = а, -b, a,—b, a,-b,| 
a, —b, a, —b, a, —b, 
then 
(A) A is independent of a1, аг, аз, Ол, b», bs 


(B) a1 — A, a2 — 2A, аз- 3A are in A.P. 
(C) bi + A, b2 + A?, ba + A are in Н.Р 
(D) 


none of these 
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54. Given three non - zero, non — coplanar vectors, and а,б and C and г = pä + qb + č and 
г, =а+рб-+ С if the vectors T, + 2r, and 2T, + Г, are collinear then (р, q) is 
(A) (0, 0) (B) (1, 71) 
(C) (71, 1) (D) (1, 1) 
(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


1 
Let t be a real number satisfying 2t? — 912 + 30 — 4 = 0 wheret = x - and A eR then 
X 


55. If the cubic equation has three real and distinct solution for X then A 
(A) Is greater than 9 (B) Is greater than 11 
(C) Is less than 8 (D) Is not equal to 10 
56. If the cubic equation has exactly two real and distinct roots of X then exhaustive set of values of 
Kis 
(А) X е(-»,3)<(30,) (В) à e (—,-22) o (1 0,00) U {3} 
(С) X е (3,30) (D) None of these 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. Consider on equation with x as variable 7sin3x — 2sin9x = sec? 0 + 4cosec? Ө then the 


15 
value of 2x [minimum positive root - maximum negative root] is: 
T 
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Let P (x) = Q, +a,X - a;x* +.....a,X"be а non zero polynomial with integer coefficients. If one 


of the root is 42 + 43 + V6 then the smallest possible value of nis 


f(x) = max |2siny - x| where y € R then minimum value of f(x) is: 


Let f (x)(x > 1) be a differentiable function satisfying f (x) = (In x) = Шы. . Then if Area 


bounded by tangent line of y = f (x) at (e.f(e)) , then curve y = f(x)andx = {is A then 
[А] ([.]is G. 1. F) 


If the area enclosed by 0(Х),Х--3,Х-5 and x-axis where g (X is the inverse of 
f(x) 23? +3x +115 A, then[A]is ([.|is G. |. F) 

3 
1-(f(x)) 


Let f (x) = cos 2x.cos 4x.cos6x.cos8x.cos 10x then lim т 


: equals 
хэд 55sin? x 


Number of values of X € [0,7] where f(x) = [4 sin x -7| is non derivable is ([.] is G. I. F) 


2 2 
| ЕА) Es] 
If the equation on reflection of + = labout the 


16 9 
А А 2 2 k, +k, | 
іпех-у-2-01в16х +9y° - kx-36y +k, ra e 
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65. 


66. 


EXPUEPOCPU be the given points and P be point 


H 


sashaying max(PA +PB,PB + PC) < 2. If area of region of point P is /3 3 then 
a 


а--Пів 
Find the absolute value of (tan А tan 2A) + (tan 2A tan 4A) + (tan 4A tan A), where А = a 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


67. 


68. 


69. 


Complex number a, b and c are zeros of polynomials 
p(z) 2 Z2 - az «r(q.r e R)and laf + bf + lef = 250. If the points corresponding to a, b and c 


is complex planes are vertices of a right angle triangle with hepotencese 'h' then h? is: 


Mr. A lists all the positive divisors of the number N(2010)* and selects two divisors from the list 
then the probability that exactly one of the selected divisors is a perfect squares is: 


(Bye eed e (y s) 
v=x (=x? +X -1)(х| -32) 


If < О then no. of integers x satisfying the inequality is: 
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ANSWERS, HINTS & SOLUTIONS 
FULL TEST - Il 


PAPER-2 
Q. No. | PHYSICS | Q. No. CHEMISTRY Q. No. MATHEMATICS 

1 C 24 C 47 A 

2. A 25. A 48. D 

3. A 26. A 49. B 

4. BD 27. ACD 50. A,D 

5. ACD 28. ABC 51. BCD 

6. ACD 29. ABC 52. BD 

7. AC 30. BCD 53. АВС 
8. АС 31 BD 54 D 

9. D 32. B 55. A 

10. C 33. C 56. B 

11. 3 34. 1 57. 5 

12 4 35. 6 58. 4 

13. 2 36. 4 59. 2 

14. 5 37. 5 60. 0 

15. 4 38. 3 61. 4 

16. 3 39. 3 62. 6 

17. 1 40. 6 63. 7 

18. 9 41. 4 64. 6 

19. 1 42. 6 65. 7 

20. 9 43. 6 66. 7 

21. 00031.64 44. 00252.00 67. 00375.00 
22. 00024.75 45. 00167.20 68. 00000.32 
23. 00048.28 46. 00009.175 69. 00031.00 
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Physics PART -1 
SECTION - A 

1. C 

2. A 


In steady state current will not flow from the capacitor. 
If emf of battery is vo, then potential difference between A and B. 


0.4 
У,-У,- 0 40у — = м-15У 
3 А 
V - iR к-У две 345 2 R=(4£0.012)Q 
і і 
4. BD 
5. ACD 
6. ACD 
7. АС 
8. АС 
9. D 
10. C 
Using IAOR 
L. f. Ty 
mg —sin 53? = mg —sin37? + — Го 
2 2 2 
o= 22v, es P - Jis 
5 5 
SECTION - C 
11. 3 
4 = 23 > l+sinB=3-3sinB = sinB E > В =30° 
gll—sinB] s[« sing] 2 
12. 4 
220V = \/(176) +V2 = V, = J(220) - (176)! V 2132 V 
13. 2 
14. 5 
15. 4 
V 2 
Ав oc 2-75 — 2radisee 
r 


2 
5 = == => T=4Newton 
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3 

1 

9 

1 

9 

SECTION - D 

00031.64 

00024.75 

f 23» 00055 €=24.75cm 

47 
00048.28 
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Chemistry PART - II 
SECTION- A 

24. 

(1) is trans and (II) is cis form 
25. A 

2KI-Hgl, —> K, [Hel, ] 
—— — PM — 

Fourions threeions 
26. A 

Due to back bonding (A) is a weaker base. 
2T. ACD 
28. ABC 
29. ABC 
30. BCD 
31. BD 
32. B 


B,(s)— B. (8) AH -59К/ 
P,(s)—>4P(g) | AH -1265KJ 
PB(g)—o4P(g) АН-1206К/ 


12 
Average P — P bond enthalpy — 2 = 201 KJ 
33. C 


On an average, one P — P bond of tetrahedral is broken and one new P — P bond joining the 
two tetrahedral units is formed. 


201-х--104 
^x 2305 KJ mol ! 
SECTION - C 
34. 1 
It is orbital 
35. 6 
Isotopic no= n — p = (58—26)- (26) 232-26- 6 
36. 4 
Р, | 
== мш (Py, -Р, x mole fraction of N, ) 
^ Ką 1x10 4 
-4х107 
n n 
——°__—4х10°=——° (ny. <<< 10) 
Ny, + Пн ny, +10 | 
п=4х10`* 
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38. 


39. 


40. 


41. 


42. 


43. 
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5 
Р (м, -2, m=40 
100 
W=114g, М, =114 
Р”-Р, ихМ 
Р mxW 


80 
Р°— P? 
100 wx114 
Or ——————— __ 
| 80 |в 40х114 


100 

w=10g 

HOOC HOOC 
COOH кй 
=a 
HOOC COOH "оо НООС COOH ноос 
29 

Product: 


6 
These compounds will give iodoform test 


O О О О 0 
AL A A OK 04 
H 
О 


The compound is НСЇОг 
6 
Azimuthal quantum number is zero for s-subshell 
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44. 


45. 


46. 


SECTION - D 

00252.00 
Da Мэс: 
n M, P, 
Or M: 2 = M, B 

hon M, P, 

] 57 M 08 
Or x— = x 

38 1 28 1.6 
A M =252 
00167.20 
Given, 
1 А | | 
2Н.(8)+(44) э H (aq); АН = Охна (1) 
5H. (2) 7 Ch (s) НСЦ8) AH? = 92 4K........(ii) 
HCl(g)* H,O(I) — H,O*(aq)+Cl (aq); AH ——714.8KJ .............. (iii) 


By inspection method: Eqs.(ii) + (iii) — (i) reveals that 
5 Ch (a) (44) CI (aq); АН--1672М 


i.e. Heat of formation of Cl” (aq) = —167.2kJ 
0000 9.175 
Let solubility of PbBr,isS mol litre ' 


PbBr, (s) + Aq = PbBr, (aq) х РЬ? -2Br. 


28x80 


100 100 
Since, PbBr, ionises to 80% only. 
Nw — K,-[Pb"][Br | 
2 
Or 32x105 = 5 x80 | 28x80 
100 100 


S = 0.025 mol litre” 
= 0.025x 367 g litre ' 
= 19.175 g litre! 
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Mathematics PART - Ill 
SECTION – A 
47. A 
(зїп біпх-1/2) -1/4 
48. D 
(х-2у-4) =12(2x+y) 
49. B 
50. A,D 


56. 


knowing the volume of the prism we find its altitude H = (A A4) = and designating the vertex 
> 
А4 (х, Ут, Z4) relate the co-ordinates of the vector AA, -(х-1,у,2-1) and its length. We get 


> > 
the other equation from the condition AA, perpendicular to AC ] 


For A=10 >t =2, t, >2 andif X -1/x22— x = 1 and х+1/х =t, so there will be 


two distinct values of x 
B 


Since domain of f (t) = 21° – 91? + 30, t = х +1/х, 
points at t 083; f(3) = 3 


t|» 2f (-2) = -22, f (2) 2 10, critical 


SECTION - C 
5 
4 
2 
0 
4 
6 
. Incos2x 2? |псов4х 4? 
lim 5 =-—,lim 5 -- 
х-0 X 2 x90 X 2 
7 
6 
7 
7 
SECTION - D 
375.00 
00000.32 
00031.00 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


НІТ) EE JEE (Main)-2018 


FULL TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 360 
Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 

. Each part has only one section: Section-A. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 to 30) contains 30 multiple choice questions which have only one correct answer. 
Each question carries +4 marks for correct answer and —1 mark for wrong answer. 


0) 
= 
or 
TT 
0) 
= 
0) 
Ш 
= 
= 
Q 
2 
—1 
- 
ч 


Name of the Candidate ЕТТ 
LE TE TEE E ETE E E TEE ЇЇ! 


LILI 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x104 J-s 
Charge of electron e= 1.6 x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K то! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K-' тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h = 6.625 x 1073 J.s 

6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10:27 kg 

1 eV - 1.6 x 1071? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


1. 


A solid object is rotating freely without experiencing any external torque. In this case 

(A) both the angular momentum and angular velocity have constant direction. 

(B) the direction of the angular momentum is constant but the direction of the angular velocity 
might not be constant. 

(C) the direction of the angular velocity is constant but the direction of the angular momentum 
might not be constant. 

(D) neither the angular momentum nor the angular velocity necessarily has constant direction. 


A 10-cm cube of metal is fastened rigidly in place. A second, identical v - constant 
cube of metal is pulled across the top of the first cube at a constant | те 
speed by а constant 10 N force, as shown. The frictional force between SLL 


the cubes 

(A) is less than 10 М. 

(B) is equal to 10 N. 

(С) is greater than 10 М. 

(D) cannot be determined without a detailed model of the two surfaces. 


CLF LAL LALLA LAL LE 


In a lake, stream direction is as shown in the figure. A man Q R Bank 
starting from the point P on the bank 1 wants to move to the T 

bank 2 in shortest time. He should swim ,Stream 
(A) along PQ 

(B) along PR 5 

(C) In а direction in-between PQ and PR b 

(D) in all cases he would reach at the same time Bank 


Space for rough work 
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4. A particle is projected vertically upwards from the ground with a speed v and a second particle is 
projected at the same instant from a height h directly above the first particle with the same speed 
v at an angle of projection 0 with the horizontal in upward direction. The time when the distance 
between them is minimum is 


h h 
z BB m 
2v sin Ө 2v cos 0 
h h 
(C) —— (D) — 
42 v 2v 
5. Which of the following forces is non conservative one? 
(A) 3i - 4j (B) 4xi + Зуі 
(С) Зх? Î + ду?) (0) yl + х?) 
6. In the figure shown, the wedge is fixed апа the masses аге p2 


released from rest. The coefficient of friction between A and the 
incline is из and B and the incline is u2. Then which of the following 
sentences is (are) correct 

І. normal reaction between А and B can never be zero 

Il. normal reaction between A and B is zero only if u = u2 


(A) | only (B) Il only 
(C) both I and II (D) none 
7. A disk is fixed at its centre O and rotating with constant angular 


velocity о. There is a rod whose one end is connected at A on the 
disc and the other end is connected with a ring which can freely 
move along the fixed vertical smooth rod. At an instant when the 
rod is making an angle 30? with the vertical the ring is found to have 
a velocity v in the upward direction. Find о of the disk. Given that 
the point A is R/2 distance above point O and length of the rod AB 


is / 
(A) ууз jay 22185 
7 OR 
2-/3у 2у 
C D)—— 
(© = ( TB 


Space for rough work 
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Magnetic field B in a cylindrical region of radius r varies according 79875, 
to the law В = Bot as shown in the figure. A fixed conducting loop 
ABCDA of resistance R is lying in the region as shown. The 
current flowing through the loop is 


(A) та В, (В) n(r —a )B, 
12R 12R 
b’ —a’)B 
(C) л| a’) ° (О) none of the above 


In the circuit shown in the adjacent figure, the batteries are ideal. The 


ач 

charge on the capacitor С is C= 

(A) 10 uC (B) 20 uC io 

(C) 30 uC (D) zero 22 
B 


A parallel plate capacitor of area A and separation d is provided with thin A 
insulating spacers to keep its plates aligned in an environment of 
fluctuating temperature. If the coefficient of thermal expansion of material of 


the plate is a, find the coefficient of thermal expansion (as) of the spacers 


in order that the capacitance does not vary with temperature. (Ignore effect К-д-Э! 
of the spacers on capacitance.) 
a 
(A) a, = 2 (B) a, = Зо 
(C) a, = 2a (0) a, =a 


A T shaped object with dimensions shown in the figure is lying on a ub лэг 


smooth floor. A force F is applied at the point P parallel to AB such that ^ B 
the object has only the translational motion without rotation. Find the 
location of P with respect to C. 


3 P 

(A) a (B) 4 É am 21 
4 3 

(C) 3! (D) 2 ё | 


Space for rough work 


— —— ——— — —ÓMM———Á—MÁÀÓ——ná——m— 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-II-PCM-JEE(Main)/18 


12. 


An infinite thread of charge density 2, lies along z-axis. The potential z 
difference between points A (4, 3, 4) and B (3, 4, 0) is 
E | 441 | n 


(A) 


5 


2T €, 


(C) zero (D) 


++++++++ ++ 


The sun having surface temperature Ts radiates like a black body. The radius of sun is Rs and 
earth is at a distance R from the surface of sun. Earth absorbs radiations falling on its surface 
from sun only and is at constant temperature T. If radiations falling on earth’s surface are almost 
parallel and earth also radiates like a blackbody, then 


(A) T-T [Be (B) T=Ts 


т, |В R 
с) Toss D) T =T,- 
шас шиг 


In the adjacent figure, the mutual inductance of the infinite straight wire and the 
coil is M, while the self inductance of the coil is L. The current in infinite wire is E 
1 R 


varying according to the relation lı = at, where a is a constant and t is the time. 
The time dependence of current in the coil is 
(ду e (ву Moen 
R R 
(C) 50 -e") (D) none of the above 


A cannon-ball is fired with a speed 50 m/sec with respect to ground from 
one end of a stationary railroad car which rests on a smooth track. The ball 
collides with the opposite wall and stops. How much distance did the 
railroad car cover just before the collision? Given that the ratio of the mass 
of the ball to that of the railroad car is 1/99 and the length of the car is 50 m Ї 


ОО ОО 
(A) P == 50m кс 
(B) 5m 
2 
(C)0m 
(D) cannot be calculated from acts 


Space for rough work 
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A cubical box of side 1 m contains an ideal gas at pressure 100 N/m’. If Xv; = Xv; 


= Xv? 210? т? /s*, where ух, vy and vz are the x, y and z components, respectively, of the gas 
molecule, then the mass of each gas molecule is 

(А) 10720 9 (В) 10:20 

(С) 10:20 (D) 10726 g 


Two fixed insulating rings А апа В carry charges with uniform 
linear charge density +à and -л, respectively, as shown in the 
adjacent figure. The planes of the rings are parallel to each other 
and their axes are coinciding. A particle of charge “а” and mass 
"m" is released with zero velocity from centre P of the positively 
charged ring. The kinetic energy of the particle when it reaches 
centre Q of the negatively charged ring will be 


2а 1 3, 1 
А --ң- В)-|1--- 
е oo) 
3, 1 
(C) ні - ak (D) none of the above 


Magnetic field in the cylindrical region with its axis passing through O varies UT ӨВ", 
at a constant rate ар. A triangular imaginary loop ABC, with AB = BC, is Н А j са 


lying in this region as shown іп the adjacent figure. Тһе work done to move 


unit positive charge from A to B along the side AB is En B "s 
dB dB “анш а.з" 
А) r — B) nr? — 
A ra ши 
r° dB Зг? dB 
дул аа 


A риск is moving in a circle of radius ro with a constant speed vo on а level 
frictionless table. A string is attached to the puck, which holds it in the 
circle; the string passes through a frictionless hole and is attached on the 
other end to a hanging object of mass M. The puck is now made to move 
with a speed v’ = 3vo, but still in circle. The mass of the hanging object is 
left unchanged. The acceleration a’ of the puck and the radius r’ of the 
circle are now given by 

(A) а’ = 9ao and r' = ro. (В) a’ = ao and r' = 9ro 
(С) а’ = 9ao and r' = 9ro (D) а! = ao and r' = ro 


Space for rough work 
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20. 


21. 


22. 


23. 


Two spherical black bodies A and B are emitting radiations at same rate. The radius of B is 
doubled keeping radius of A fixed. The wavelength corresponding to maximum intensity becomes 
half for A while it remains same for B. Then, the ratio of rate of radiation energy emitted by A and 
Bis 

(A) 2 (B) 1/2 

(C) 4 (D) 1/4 


A charge +q is placed at a distance ‘d’ from the centre of the uncharged 


y 
metallic cube of side 'a'. The electric field at the centre of the cube due to аҙ) X 


induced charges on the cube will be ҚА 


(A) zero (B) zw ME 


icy p= ti] 
4ne,d 0 e (8-3| | | 


2 
A physical quantity p is calculated by using the formula р - 
2 
experimentally measured quantities. If the fractional error in the measurement of x, y and 2 аге 
2%, 1% and 3%, respectively, then the maximum fractional error in the calculation of p is 
(A) 0.5% (B) 5% 
(C) 6% (D) 7% 


where x, y and z are 


A uniform square plate of mass m is supported in a horizontal plane by a 
vertical pin at B and is attached at A to a spring of constant K. If corner A is 
given a small displacement and released, determine the period of the 
resulting motion. 


(A) 2л eve (В) 2x ыз 
3K 6K 
(C) x = (D) none of the above 


Space for rough work 
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The adjacent figure shows cross section of a hollow glass tube of 
internal radius r, external radius R and index of refraction n. For two 
rays DE and ABC (in which DE lies on ODE and DE and BC are 
parallel), the separation r: will be 


(A) r1 = (n - 1)R (B) н = n?R 

(C) ri = nr (D) ri = n?r 

The given figure shows several possible elliptical orbits of a satellite. On which 
orbit will the satellite acquire the largest speed? 

(A) A (B) B 

(C) C (D) D 


An object is projected from A and reaches B on the same horizontal 
surface. A plane mirror inclined at an angle 0 to the horizontal is placed on 
the ground as shown in the figure. Which of the following best describes 
the path of the image? 


(A) > (В) Q 7 
A 
B' A О A B 


A solid uniform ball of volume V floats on the interface of two immiscible liquids [The specific 
gravity of the upper liquid is y/2 and that of the lower liquid is 2y, where y is the specific gravity of 
the solid ball.] The fraction of the volume of the ball that will be in upper liquid is 


2 1 
(A) SV (B) V 

V 3V 
С (0) 5 


Space for rough work 
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28. In the figure shown, water flows into the open vessel through pipe 
A at aconstant rate. The water can flow out of the vessel by pipe B. 
The maximum flow-rate of the water in pipe B is slightly more than 
that in pipe A. Final height of the water level in the vessel would be 
(A) ho 
(B) he 

(C) somewhere in-between һо and hi 

(D) The water level will keep oscillating in the vessel 


29. The earth is moving on an elliptical path, whose one focus sun is 
situated as shown in figure. If AS = rmin and SB = Гтах, the sun and 
earth system obey the Kepler’s law, the square of time-period is 
directly proportional to 


(A) (Fain) (B) (а y 
БОЛН \ ГЇ, : 
"E А 
С тіп max D min max 
) | 2 | ( 1658 
30. ^ A body is moving under the action of central force Р(г)ё, such that its go 9 
position vector is Г-ге. Then, choose the correct statement BY 
(symbols are having usual meaning andé,, 6, denote unit vectors о NR 
along the radial and tangential direction, respectively) from the Reference line 
following. 
2 2 
(A) game Шен а- ава. ы е, gd do di 
dt ' dt dt dt "dt dt а 


2 2 2 
(B) #9 gees ШТ ы ЫГ 22224000: GUN 
гаа а 


2 2 2 
Суу аа. Bal атаа ве Б 26048248: 
dt dt dt dt 


2 5 2 
(б) gate Ed a= ST ын ё, 24-09. E, 
dt "dt dt 4 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


31. 


32. 


33. 


The following electronic transition occurs when lithium atoms are sprayed into a hot flame; 
2s —— 2p —L5 3d — 3p —— 4s —> 3p, 

Which of the transition would result in the emission of light? 

(A) LII and IV (B) III and V 

(C) IILIV and V (D) All of these steps 


The rate law for a reaction between the substances A and B is given by rate= k[A] [В]. On 


doubling the concentration of A and halving the concentration of B, the ratio of the new rate to the 
earlier rate of the reaction will be: 


(A) i= (в) 2/4») 
(С) 1/277 (D) o (nm) 


Consider the following sequence of reaction: 
AH, 


X^ АН, X AH, X^ AH, x7 AH, x 


AH, 
If electronic configuration of element X is | Ne]3s' , then which of the following order is incorrect 


regarding given enthalpies? 
(А) |AH,|=|AH,| (B) |AH,|>|AH, | 


(с) |AH,|>|AH,| (D) |AH,|=|AH,| 


Space for rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


12 


AITS-FT-II-PCM-JEE(Main)/18 


34. 


35. 


36. 


37. 


38. 


The bond angle of СІ,О is: 
(A) Smaller than that of БО (B) Greater than that of H,O 
(C) Smaller than that of H,O (D) Same as that of EO 


For the reaction: 2NO(g)+Cl, (g)——=2NOCI(g), NO and СІ, are initially taken in mole 


ratio 2:1. The total pressure at equilibrium is found to be 1 atm. If mole of NOCI are one fourth 
of that of Cl, at equilibrium, К, for the reaction is: 


(A) 13/36 (B) 13/256 

(C) 13/512 (D) 13/128 

Suppose that in any Bohr atom or ion orbits are only in even numbers like 2,4,6....... The 
maximum wavelength of radiation emitted in the visible region of hydrogen spectrum should be: 
(A) 4/R (B) R/4 

(С) 36/5К (D) 16/3R 


n— 


The overall charge present on the cyclic silicate anion | 5, | is: 


(A) 6 (B) 12 
(C) 18 (D) 24 
Which plot is the adsorption isobar for chemisorption? 
bt Ж ЕГІ 
(А) (B m 
T T 
2 e 
(C) m (D m 
T T 
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The solubility product of РЫ, is7.2x10?. The maximum mass of Nal which may be added in 
500ml of 0.005M Pb(NO,), solution without any precipitation of РЫ, is(I=127) : 
(A) 0.09g (В) 1.2x107g 
(С) 6x10“g (D) 1.08х107о 


The number of moles of Cr,O,” needed to oxidise 0.136 equivalent of N,H7 through the 
reaction: 
N,Hi«CrO? ——>N,+Cr*+H,0O is: 


(A) 0.0226 (B) 0.087 
(C) 0.136 (D) 0.488 
H3C СН, 
— > (X) 
H3C CH3 
Mono chloro products: (including stereoisomers) 
(A) 2 (B) 3 
(C) 4 (D) 5 


Which of the following reaction is non-redox? 
(A) 2NaNO, ——>2NaNO,+0, 


(B) KCI-NaNO, —>KNO,+NaCl 
(С) Fe+H,SO, —>FeSO,+H, 


(D) AAg-8CN +0,+H,O—>4| Ag(CN), | 44ОН” 
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43. Which of the following circled hydrogen is most acidic? 
(A) X (В) ас 
o (н) ме; 
(с) ас (D) = 
+ 
(H) РМез (н) CH3 
44. For the given reaction, 
[à 1 
а. э Нэн, ae 
R2 R2 
Which substrate will give maximum racemisation? 
ORs CH3 
H-Cg—C—Br CH,—CH—C—Br 
(Ар, 757874 (в) 72 | 
CoHs C2H5 


| | 
noae Soon HsCg— ЕВЕ 
0) 


(С) ( 


+ 
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Compare the rate of reaction of following species with ОНГ : 


(i) V ji) [| ai) C) 


О 
(A) 1>п>їп (B) i*iii*ii 
(C) їп>її>1 (D) п>1>їп 
Which of the following is stronger acid than methanol? 
СН,-С-СН НзС, 
(А) (В) )—0H 
H3C 
HC Н,С--07-Н 
(C) H40—)—0H (D) ! 
НС 
Г О 
RO—C (D) 


CHO 
(в)сос! 
Find the correct order of reactivity of carbonyl groups with LiAIH, : 
(A) A>B>C>D (В) B>C>D>A 
(C) D>C>B>A (D) B>D>C>A 
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48. OH NÉENCI 


OCH, 


Product of reaction is: 
OH 


OCH, 


49. The monomer of the polymer 
CH3 CH3 


HC T CH,—C+ is: 


16 


Е "0. Zon, 


H3C—C—C—ChH3 
(D) 
СН,СН, 
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The correct order of matching of complex compound in column | with the properties in column II: 


Column І Colum Il 
(A) | г 3+ (Р) | Tetrahedral and paramagnetic 
| Cr(NH,), | 
(B) (со(см) f (Q) | Octahedral and diamagnetic 
(C) Гм(см)Д” (В) | Octahedral and paramagnetic 
(D) [wi(cr),] (S) | Square planar and diamagnetic 
(А) A-R, B-Q, C-P, D-S (В) A-Q, B-R, C-P, D-S 
(C) A-R, B-Q, C-S, D-P (D) A-Q, B-R, C-S, D-P 


Which of the following statements ore incorrect regarding roasting? 

(A) Impurities are removed in the form of their elemental vapours 

(B) Lower oxidation states are oxidised further 

(C) Sulphide ores are converted to their oxides 

(D) The temperature of the process is maintained just above the melting point of mixture 


A sulphide of a metal (M) with formula MS is white coloured ppt which is soluble in acidic 
solution (PH«6). Metal cation M is: 
(A) Pb” (B) Zn^* 
(C) Hg” (0) Са” 
Which of the following is not correct regarding the diagonal relationship between Al and Be? 
) Oxides of both are amphoteric in nature 
Carbides of both produce same gas an hydrolysis 


(A 
(B) 
(C) Hydrides of both are electron deficient covalent compounds 
(D) Both show +2 oxidation states in their compounds 


The final product obtained from the electrolysis of 50% H,SO, with high current density has: 


(A) S-O-O-S linkage (B) S=S linkage 

(C) S-S linkage (D) S-O-S linkage 

The gradual decrease in atomic radius for lanthanoids elements in not obeyed by: 
(A) Eu only (B) Yb only 

(C) Both Eu & Yb (D) None of these 
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56. 


57. 


58. 


59. 


60. 


A fixed mass of an ideal gas contained in a 24.63L sealed rigid vessel at 1 atm is heated from 
-73°C to 27°C. Calculate change in Gibb’s energy if entropy of gas is a function of temperature 


as S=2+10°T (J/k) : [Use 1atm L = 0.1 kJ] 


(A) 1231.51 (В) 1281.51 
(С) 781.51 (D) 0 


The dissociation constant of a weak acid is 1.6x10 ^ and molar conductivity at infinite dilution is 
380х107 5т тог”. If the cell constant is 0.01m™' the conductance of 0.01M acid solution 
is: 

(A) 1.52х107 8 (В) 1.52 5 

(С) 1.52х10° 5 (D) 1.52х10* 5 


Сао has NaCl like structure with density 8.27g/cc. If the ionic radius of O^. is1.24A?, 
determine the ionic radius of Cd? : 

(A) 1.5A? (B) 1.1A? 

(C) 1.9A? (D) 1.5A? 


Which of the following is a character of a gas at Boyle temperature? 

(A) The effects of the repulsive and attractive intermolecular forces offset each other 

(B) The repulsive intermolecular forces are stronger than the attractive intermolecular forces 
(C) The repulsive intermolecular forces are weaker than attractive forces 


(D) b-——»0 
RT 


An unknown oxide of manganese is reacted with carbon to form manganese metal and СО,. 


Exactly 31.6g of the oxide, Mn,O, , yielded 13.2g of CO,. The simplest formula of the oxide 


is (Мп-55): 
(A) MnO (B) MnO, 
(C) Mn,O, (D) Mn,O, 
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Mathematics PART -III 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct. 


10 
61. Уяа? (sin [az -| equal (0- 
34-41 


5л T 
A) — В) = 
(А) 3 (B) 2 
(C) 0 (0) 5л 
sin — 
62. If Ро) = ——AÀ- , then tim +0700 5, 
х-1 h>0 — h^-2h 
л-4 л 
А) —— В 
927 9) 16 
л-2 л-2 
()--- (D) 
842 1642 
63. Number of solution of the equation 2* + x = 2°"* + sin x in [0,10z]is- 
(А) 5 (В) 6 
(C) 11 (D) 1 


64. Let ABCD is a parallelogram where АВ-а,АО-5, =|b|=2 and НхЬ44.5-42 b (4-650), 
then area of this parallelogram, is (in Square units)- 
(А) 242 (B) 2 
(с) 42 (D) 842 
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65. 


66. 


67. 


68. 


69. 


Let the volume of tetrahedron ABCD is 81 cubic & G,,G,,G,are centroid of triangular faces 


ABC, ABD & ACD respectively, then volume of tetrahedron AG,G,G, ,is(in cubic units) 
(A) 3 (B) 6 


1 
с) 51 


р 
7 (р) 54 


Equation of plane containing the line x+2y+3z-5=0=3x+2y+z-5 which is parallel to line which is 


parallel to line x-1=2-y=z-3, is- 
(A) x+2y+z=0 (B) x-z=0 
(C) 2y+2z=1 (D) x+4y+3z=0 


Let A & B are two non singular matrices of order 3 such 
that A+B=I&A '+В'=21 then |adj(4AB)], is (where adj (A) is adjoin of matrix A)- 


(A) 4 (B) 16 
(C) 64 (D) 128 


If r,k,p e W , then > "C,,"C,."C, is equal to- 


r+k+p=10 


(A) E (B) Е! 
50 30 

(C) Е! 
20 


sgn ([x]);x +I 


Function f(x)= is {where sign () donates signum function & [.] denotes greatest 


[ sgn (х)| xe] 
integer function} 


(A) Continuous but not differentiable at x=2 (B) Discontinuous at every integer 
(C) Non differentiable at х=0 & 1 only (D) Non differentiable at every natural number 
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A rectangle ABCD is inscribed in the region bounded by y =sin х, x-axis where x e [0, 7r] (as 
shown in figure), then area of rectangle is maximum when "0! satisfies 


(B) cota=a 
(D) cosa-a 
Го) xf ())at 
If £(0) = 2, then lim £ 5 is equal to- 
x>0 x 
(A) 1 (B) 2 
(C) 3 (D) 4 


If f(x) & g(x) are inverse function of each other such that f(1)=3 & f(3)=1, 
3 


x 
then || g(x)+ nec) dx is equal to- 
| f Kg (x) 
(A) 0 (B) 8 
(С) -8 (D) 3 
| | _ dy 1+х, | | | 
If solution of differential equation de ee a conic passing through point (1,1), then its 
y 
eccentricity, is- 
3 
A) 0 B) ,/= 
(A) (B) 2 
5 
C) 1 D) |= 
(C) (D) 3 
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74. 


75. 


76. 


77. 


78. 


2 2 
X 
Let tangents drawn from point C(0,-b) to hyperbola 2-р = touches hyperbola at points А & 
a 


2 
a 
B. If AABC is a right angled triangle, then ee equal to- 


If normal at point P(t) to parabola у? = 16х meets it again at point Q(36, —24) , then maximum 


possible focal distance of point P is- 
(A) 8 ( 
(C) 32 (D) 20 


If curves y 2 ax^ +bx+cand y = px’ +qx+r do not intersect each other and 
aa, b, c, p, q, re {1,2,3,4....... ,10} then maximum value of (aq-bp)’ (с-г)? is- 
(A) 81 (B) 200 
(C) 162 (D) 100 


Let n(A)=3, n(B)=3 (where n(S) denotes number of elements in set S), then number of subsets 
of (A x B) having odd number of elements is- 


(A) 64 (B) 128 
(C) 256 (D) 512 
. 3 - 2 

Let A & B are two independent events such that Е , then 
P(A œ В) is- 

9 9 
A) — B) — 
i 20 ш 100 

5 6 
C) — D) — 
(C) 17 (D) 20 
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If complex numbers z,andz,both satisfy z4z-2| - 1| and arg (2977. then value of 
Im(z, &z,) is, where Im(z) denotes imaginary part of z- 


. X т 
А) sin— В) cosec — 
(A) 3 (B) 3 


т т 
C) tan — D) cot — 
(C) 3 (D) 3 


If @ is complex cube root of unit whose imaginary part is positive and -ө - Iz a] arg(z) can 


л 5л 
A) — B) — 
а (B) = 

л л 

2 р) 2 
© = DET 


A variable circle is drawn passing through the origin ‘O’. It intersects X & Y axis respectively at 
point A & B such that ОА+20В=К (non zero constant), then circle always passes through a fixed 
point P other origin. P lies on- 

(A) the x-axis (B) the line yz2x 

(C) the line x=2y (D) the y-axis 


Area bounded by curves x = 4/2— y^ and |x| = | 15- 


DES (B) л 
(o) 27 (D) 2a 
2 


The angle of elevation of а tower from point P due north of it is 30° and from a point Q due east 
of point P is Ө. If distance of foot of tower from point P is 3m & PQ=V3m , then '0'is equal to- 


(А) tan !2 (В) сос! 2 
л л 
2: D) Z 
(С) 6 (б) А 
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84. 


85. 


86. 


87. 


88. 


89. 


90. 


Let M denotes set of all 3x3 non singular matrices. Define the relation R by 

R-((A,B)e M xM : AB = BA) then R is- 

(A) Reflexive, symmetric but not transitive (B) Reflexive, symmetric & transitive 

(C) Reflexive transitive but not symmetric (D) Neither reflexive nor symmetric nor transitive 


Interval in which function y — р —|x|-2| is non monotonic ‚сап be- 
(A) xe (-2, -1) (B) хє (-4,-2) 
(C) x €(0,2) (D) хє (2,10) 


1 
IF f(x) = х Ax? + x (À є R)has local maximum at е absolute minimum value of 


f (x) is- 

(A) -4 (B) 0 

(C) 4 (D) -16 

Let deser: ,Х are 100 observation such that > x, =0, 2n 22) = 80000 &mean 
I<i< j<100 

deviation from their mean is 5, then their standard deviation, is- 

(A) 10 (B) 30 

(C) 40 (D) 50 


If statement (p > q) > (4-9 r) is false, then truth values of statement p,q,r respectively, can 
be- 

(A) FTF (B) TTT 

(C) FFF (D) FTT 

Let f(x) 2 max(sin x,cos x) 

g(x) 2 min(cos x,sin x) 

h(y) = f(x)y? * ay + g(x) 

If equation A(y) = 0 һаѕ roots Vx € R , then complete set of values of a is- 


(A) a €(-00,-v2 || V2, 00] (B) ae|-V2,v2 | 


(C) aeR (D) None of these 


Let х,, у,, Z,» W, denotes n" terms of four different arithmetic progressions with positive terms. 
lfX,+Y,+Z,+W,=8 апа х, Ку, +2, *W,9720 , then maximum value of X49-¥9-Z29-W 99 İS- 

(A) 104 (B) 10° 

(C) 10* (D) 10! 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Il 
(Main) 

Q. No. | PHYSICS |Ә. №. | CHEMISTRY О. No. | MATHEMATICS 
1. А 31. в 61. C 
2. B 32. D 62. D 
3. A 33. C 63. D 
4. D 34. B 64. A 
5. D 35. B 65. B 
6. D 36. D 66. B 
7. C 37. B 67. C 
8. B 38. C 68. A 
9. D 39. A 69. C 
10. C 40. A 70. B 
11. C 41. B 71. C 
12. C 42. B 72. А 
13. А 43. C 73. B 
14. D 44. C 74. C 
15. B 45. A 75. D 
16. B 46. D 76. A 
17. B 47. B 77. C 
18. C 48. C 78. B 
19. B 49. A 79. B 
20. C 50. C 80. C 
21. B 51. A 81. B 
22. B 52. B 82. A 
23: А 53. р 83. B 
24. C 54. A 84. A 
25. B 55. C 85. C 
26. C 56. C 86. B 
27. A 57. B 87. B 
28. С 58. в 88. А 
29. C 59. A 89. A 
30. A 60. B 90. A 
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Physics PART - | 


SECTION- A 
A 
12020 = 0 = ð= constant & L = 1% = constant 
B 
V =constant -. 4-0: УЕ =10-#=0= #= 103 
A 
The man must swim along the direction of shortest distance. 
D 
In the relative frame 
S,--hj Uü,-vcosOi + (vsine - v); a -0 
D 
for conservative force F 520236 = 205 
* dx ” dy 
oE ôF xU 
бу шэн бхбу 
р 
р < ро, then also N > 0 
C 
D 
No current will flow through the capacitor, so charge will be zero. 
C 
є, А : 
C= , where x is separation between plates. 


X 
1dC 14А 10 


CdT AdT xdT 
dC 1dx 1dA 
For = = 


dT “хат AdT 


> as=2a 


C 
For pure translatory motion of object, the force should act at the centre of mass of the object 


| mx2í(«2mx( 4/ 
am 3 


cm 
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C 
Equipotential surfaces are coaxial cylinders, therefore (4, 3, 4) and (3, 4, 0) lie on equipotential 
surface. 


A 

Energy absorbed per unit time by earth's surface, if its radius is r, is 
oG4nR;T; 

m$ 5 x 


2 


- ЛІ 
abs AnR? 
Energy radiated per unit time by earth's surface, О „= o(4nr?)T* 
In equilibrium, 
О. zm Qua 
4 R? 
D 
B 
CM will be at rest, m (50 – x) = 99 m (x) 
5 x-im 
2 
B 
РУ = т Ху? 
100 x1 
т = 210? кд = 10° 
10% 9 9 
В 
Potential at P due to rings 
_ 22лВ хла _ í 1 | 
2 4ne,R 4n e, 42В 2€, J2 


Potential at Q due to rings is 


À 1 
шээг 
A(K.E.) + (V, - У, )q=0 


m 1 : q 
2 е, 42 
C 


No e.m.f. will be induced in AC because electric lines of force are perpendicular to AC and e.m f. 
induced in AB - e.m.f. induced in BC. 


2. e.m.f induced іп AB 21 go rd 
дар 2 dt 
B 
pc ,and T = mg 
R 
C 


Initially o 4x r?T? = o4nr?T? 
О, _ о(4т)(г,) (2Т,) ат: 


Q, о4л(21,)*(Т,) GT 


B 


Now 
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21. B 
Net field at the centre of cube = 0 
Ei + Eq =0 
q 
> Eis 
4n e, d* 
E|-— 
^ 4ne,d 
22. B 
23. A 
2 
xs 2Mb*a 
3 
_3 kx 
2Mb 
24. C 
Use Snell's law: u sin 0 = constant 
25. B 
ту т  GMm/r? 
26. C 
27. A 
V = Vi + V2 and Vy = Vy, + Vy, 
28. C 


At first, the level of water will gradually rise to height ho. After reaching height ho, some of the 
water will get drained through the siphon. As soon as the entire cross section of the top of the 
siphon pipe is filled with water, the water level will begin to drop since, from given conditions, the 
flow-rate of the water flowing from pipe B is greater than from pipe A. As the water level drops, 
the pressure that drives the siphon decreases and as a result the velocity of water in pipe B 
decreases. Level will continue to sink until the flow rate of water through pipe B becomes equal to 
that through pipe A. 

C 


29. 
T? « (semi-major axis)? 
30. A 
dé 0. dé 00, 
и Е-е 2229 дыг 3 
eat do tat 
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Chemistry PART - Il 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


SECTION- A 
B 
Subshell with lower (n+) value is lower in energy and energy is emitted in transition from a 
subshell of higher energy to lower energy subshell. 


ке H -2ЭЭА [B]" 
Hh = Qnem 
: 


Os о: 


B 
рап at constant volume of temperature. 


2NO(g)-* Cl, (2) —252NOCI(g) 
2p p O 
2р-2х р-х 2% 

рг =2р-2х+р-х+2х=1 


3р-х-1 &2xc P 


1 9 
Solving x = — & р = — 
g 26 P 


26 
pa 20) 
" (р-х)(2р-2х) 
D 


pal 
À 


Maximum wavelength radiation means minimum energy radiation which is emitted when transition 
occurs from 4-2. 


Ксы к. 
A \4 16 
B 


Given silicate anion is (50, 4 
6 
“n=12 
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38. 


39. 


40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


C 
Chemisorption increases with increase in temperature initially and then decrases. 
A 


-9 
[r] = ы =1.2x10 °M 
0.005 


Maximum moles of Nal that can be added to 500 ml of Pb( NO, ), аге 


1.2x10? 
223192 2566 3610 ыр 0 (бу 
1000 
A 
Equivalents of Ст„О? = 0.136 
n,xn-0.136—n -18 0226 
B 
СІ | | Cl | 
s 
twostereoisomers onlyone 
(R)&(S) product 
Total products = 3 
B 


ce state of all species remain unchanged so it is not redox 


ар-ао 


ра: РМез І 


РМез 
Negative charge can be delocalised on phosphorous also in addition to phenyl rings. So the 
anion is more stabilised by resonance. 
C 
The substrate which can form most stable carbocation will give maximum racemisation 
A 
Epoxide undergo ring opening with bases. Greater the ring strain, greater is the reactivity 
towards base. 
D 
Protonated methanol is a stronger acid than methanol. 
B 
Reactivity of carbonyl compounds follow the order acid chlorides > aldehydes > ketones > ester 
C 
OH  Converts phenol to phenoxide ion which is strongly activating so attack occurs at ortho 
position w.r.t. hydroxyl group 
A 
Cationic polymerisation occurs as: 


нз 

CH CH 
„нз сн; Хе ІШ ie 
nom 4 сњ HCE CHF 


— + HMC Ф | 
СН, eu CH3 CH3 
5 andsoon 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 
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Cr(NH,), | 2 (d^ ) -d'sp! hybridised & paramagnetic 


Co(CN),| -(d*)-d'sp? — hybridised (СМ isa strong field ligand) 


> г га О 


Fact based 
B 


ZnS is white coloured ppt which is soluble in acidic solution below pH=6 
D 


Aluminium is trivalent & Be is divalent 
A 


H,SO, on electrolysis forms Н,5,О, 


| | 
цах ачна: 


С 
Atomic radii increases for Eu & АҺ in lanthanoids series. 
С 
I. 3 
At constant volume P- ч Бас» poc р|--- ын 
1 2 Т 2 


— dG -Vdp- SdT 
300k 


=VAp- | 2410"Т4Т 


200k 
-J£ _ [L6x107 6x10? 
0.01 
|. Kxl 
Ac хээ when А, isin Scm^mol" 
molarity 
Е K 
cell constant 
B 
_ ZxM Е 
Б ес SOS (ta ғғ.) 
А 
А 
At Boyle’s temperature, a real gas behaves approximately ideally for an appreciable range of 
pressure. 
B 
Mn,0,+2C—>~CO,+xM, 
2 2 
13:2 
2 2-22 y-06 
2 44 


55х+0.6х16= 31.6 х= 0.4=5х: у= 2:3 
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Mathematics PART -III 


61. 


62. 


63. 


64. 
65. 


66. 


67. 


68. 


69. 


SECTION- A 


C 


Y sin" (sin E JD sin” ШЕШ л- z) 


n=1 n=1 


5 5 
У sin” [sin “у sin” [sn z) 
п=1 6 п=1 6 


Q19m m d 
6 6 
D 
gp es 
2. 16/2 
D 


"x2sinxVxe [0,107] 


>x+2*>sinx+2°"Vxe [0,107] 
& equality holds only at x=0 


Let A(0),B(a).c (b) &D(é) 


9180) о (55e. (5) 


Let plane is 

(x+2y+3z-5)+A(3x+2y+z-5)=0 

* plane is parallel to Edge vm 
1 -1 1 

=> 111+ 34)-1(2+ 24) + (3+4) 20 

—A-2-1 

C 

A'4B'-2I 

=> IAB'-2A 

= B+A=2AB or 2AB-I 

A 

Required sum is coefficient of x іп the expansion of (1+ x) (1-- x)? (12- x) ^ie ^C,, 

C 
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70. 


71. 


72. 


73. 


74. 


75. 


B 
Area- (2a sin БЭ =2acosa 


dA 
da 


28 sa 223 
da 2 
C 


го). 331107: 


=2(-asina cosa) = 25іпо(-а + cota 


lim 5 
x0 X 

(t)dt 
10, 4 


lim *$——— = 1+ 70) =3 
2 x20 x 
A 
Р) = (x) > x= f (g(a) 


=> f'(g(x))g (х) =1 


: 2 
роь Јана 27 


1 

ШЕ > 

=е=,‚|1+—=,|— 
2 2 
С 
Let A(asecO,btan0) 
xsecO ytanO | | 
а b 

‘s tangent passes through (0,-b) > tan0-1 


S А(вч2,5| 


=> CA cos45° = CM 


tangent at A is 


1 
— V2a°+4b°.—= = 2b 
4/2 
>a’ = 2Ь° 
D 
(36,-24) =(at?,2at,) > t, = -3 
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76. 


77. 


78. 


79. 


80. 


81. 


82. 


2 
“1,--і--->1/:-3/%2-0->1-іоғ2 
t 


Focal distance =a + at? = 8or 20 


A 
Two parabolas opening upwards do not intersect, if they have same axis 


b - 
=> -—=—  oraq=bp 
2a 2p 


=> maximum value is given by (с-г)? 


C 
n(AxB)=9 
°С, + C, +....+ C, = 2° = 256 
B 
A P(A)P(B 
pf A 2., F(A)P(B) 2 
В) 5 P(B) 5 
3 
Р(А)-- 
->Р(А)-< 
3(3 3 9 
P(A ^ B)=P(A)P(B)= v 
SUC) Е 3 100 
В 
= jz- 
2 


— x! =(х—-1)°+у огу =2x-1 


í өк 
Letz, er &Z, ex 


л „—1 
`е arg(z,-z,)=—> 2 + = {3 
37 pd 


2 


2 
=> Im(z, T2075 


C 
Locus of z is perpendicular bisector of line segment joining © &—@ 
B 


Let circle is х? + у -2ax-2fly =0 
ОА-208-К-» 2a+4B =k 

— circle is x? + y? —(k —4B)x-2By =0 
(х? +y - kx) -2B 2x — y) 20 

=> Fixed point lies on 2x = y 

A 


1 
Area- — area of circle 2 
4 2 
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83. 


84. 


85. 


86. 


87. 


88. 


89. 
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В 


tan30°= ES & ќапӨ= 25 
3 AQ 


AB 


> AB=V3 & апд = —————— 
4 AP?+PQ? 


Уз 1 


=> ta nĝ= —= = 
24/8 2 


A 

Reflexive because А?=А? 

Symmetric because AB=BA — BA=AB 

Not transitive because АВ-ВА & BC=CB > АС-СА 


6) 
В 
Р(х) = Ах 4+3Ax7 + 2x 
1 
“БІ-І-0->4--2 
(3) 


=> (х) = 2х(2х—1)(х—1) 
Minimum value = /(0)- f(1)20 


B 
СЭ ЖА 
100 
Ж, х; -x| = = 2 
100 ded p А 20 
2 2 
о ON) 2» хх) = 2500 —1600 
100 100 


PXCEESI 

S.D. = ‚| —————— = 4900 = 30 
100 

A 


р —> q must be true & qr must be false 
г. q must be true, г must be false but p can be true or false. 


A 
ч FO) y! * ay + g(x) = has real roots. 


020-»а 24/(х) (х) 
— a? > Asin xcos x 


=> a? >2sin2xcos x 


= a ¢(-,-V2]u[ v2.0) 
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90. А 
ч sum of two A.P’s also ап A.P. 
X, ty, *Z,*W,-A43D-8& 
х tY 10 +10 *W;42A*9D-20 
=> X49 FV 99 +Z FW 44 =A+19D=40 
Xoo y 59 +Z 5) +W 
м > (ху) 


(хоу) S10* 


1/4 
Now 
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JEE (Advanced)-2018 


FULL TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 264 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Three sections: Section-A Section-B & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10, 21 — 30, 41 — 50) contains 30 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer. 


Section-B (11 — 12, 31 — 32, 51 — 52) contains 6 Match the following Type questions. Each 
question having 4 statements in Column | & 5 statements іп Column Il with any given statement 
in Column | having correct matching with 1 or more statement (s) given in Column Il. Each 
statement carries +2 marks for correct answer and —1 mark for wrong answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 


numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Name of the Candidate 21111111 11111) 
111111 ЇЇ E TEE ЇЇ! 


Enroimento. |ГГТПІГІПГІПІГІГІТІГІГІГІГІІ 
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Useful Data 

PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron е = 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K^! mol 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV - 1.6 x 10—19) 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 10 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A particle is moving in such a way that its velocity versus 

time graph is a parabola (t = kv?, k is constant) as shown 

in the figure. Choose the correct option(s) 

(A) acceleration of the particle is /3m/s* throughout the 
journey 

(B) average acceleration of particle is 1 m/s? for the 
interval of first 5 sec. 

(C) average acceleration of particle is less than /3m/s? 
for the interval of first 5 sec. 0 5 вес 10sec 

(D) average acceleration of particle is less than 1 m/s? for 
the interval of 5 sec to 10 sec. 


V(m/s) 


10 m/s 


t (sec) 


A block of mass m is resting inside a smooth ЛОГ 
horizontal tube. If the tube accelerates vertically Жк 
downward with acceleration a = kt where k is а 
positive constant, then correct plot showing the 
variation of normal reaction received by the block as a 
function of time (considering that upward direction of cu 
normal reaction is positive and taken towards positive 

direction of y axis) will be 

(A) 


————— 


N (B) N 


mg mg | 


g/k | g/k 


ао 
LI 
х 
~ 

Q 
d 
^ 

E 


Space for Rough work 
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3. Figure shows initial state of an ideal gas trapped in a container with 
conducting walls and a piston (mass m) which can move without any 
friction. The container is placed on point supports and its walls are tle 
conducting. Assuming that atmospheric pressure is Po and the mass Y 
of the ideal gas is negligible as compared to the mass of the piston 75222522 
and the mass of container. Take the cross section area of piston to be DE D M 
A. The piston is slowly lifted by an external agent and held in its куна AER 4/2 
position. Let M be the maximum mass of container so that it may "lift аа 
off’ while pulling the piston upwards and Р: be the pressure of ideal ' 
gas in initial state. Pick the correct choice: 2 


4. A monoatomic gas undergoes a cyclic process as shown in the 
figure. The ideal gas follows the equation T = bV? for the process B р A 
-» С. During the cycle; the ratio of maximum to minimum pressure is 
2 and heat supplied to the gas in B > C is Ов c = 120J. Assuming 
usual meanings for the symbols, pick correct option(s):— » 


(С) —-2 (D) Qco A5 8 = -130J. 


5. Figure shows a solid sphere positioned just below the surface 
of a fluid and held there. Let the density of the fluid be c, force 
applied by fluid on the upper half of the sphere be F: and the 
force on lower half be F2 (excluding the contribution due to 
atmospheric pressure). Pick correct option(s):- 


Space for Rough work 
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Figure shows a thin tube open at one end rotating 
with constant angular speed о. The other end of 
the tube has a small opening. Tube contains a Ель ЕЕРЕЕ 


fluid of density р which effuses with a speed и an u 
relative to the tube. Let pa be the pressure at the 272 А 
point іп the tube just behind the opening. Assume aud EO 


the atmospheric pressure to be po and pick П 


И 


correct option(s) for the instant when h = £ à 


292 3 
А) p, =p, +? 
(А) р, =Po + 1 8 


(бш (D) u= Bor 


Figure shows a thin rod (mass M, length L) suspended in 
a vertical plane by tying ideal strings at ends A and B. 
Initially, rod makes an angle 30° with horizontal and is at 
rest. Now; the string connected to the end B is cut. Let T 
be the tension in the string connected to A and aa be the 
magnitude of acceleration of point A just after the 
"cutting" event. Pick correct option(s):— 


3mg 3g 
А) quae Bie 22 
(A) 13 (B) a, 13 

4mg 3.39 
C) Т---5 D = У 
(o) T= (D) a, = 27 


Space for Rough work 
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Figure shows the initial position of a system of two 


particles. Given that centre of mass of the system AY 
remains at rest and particle A moves in a trajectory 
given by 
2 2 
ын + ын -1 
а b B A 
Pick the correct option(s) for the nature of B's trajectory С) Q » X 
and the coordinates of B at the instant when А was at | , үө 
the position (0, р). 20117 а = m 
(A) Trajectory of B is elliptical (B) Trajectory of B is circular 


-b a -b 
(С) (o2) (D) ЕЭ 


A and B are two hydrogen like atoms such that тв = 2ma. Also; the number of protons and 
neutrons in the two nuclei are equal. Given that difference of photon energy corresponding to the 
first Balmer lines emitted by A and B is 5.667 eV. Let Za and Zs be the atomic numbers of A and 


B respectively. 
(A) Za=4 (B) Za 
(С) Zp - 2 (D) Zs 


Two strings made of same material, same 
cross-section but different lengths are fixed | 

at both ends and excited in their respective String - 1 
fundamental modes such that total 

oscillation energy is the same in both 

cases. let fi, fe be the oscillation String - 2 
frequencies and Ат, Аг be the amplitudes of 

oscillation of the antinodes in the two 

cases. Assuming both strings to be under 

same tension, pick the correct option(s). 


| 1 A, 1 

A) sas By Sr 

(А 1-4 В = 

f 4 A, 2 

Cy ctl D —--5 

(©) fho 1 m A, 1 
Space for Rough work 


| 


J 4L 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


7 AITS-FT-III (Paper-1)-PCM-JEE(Advanced)/18 


SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 


labelled A, B, C and D, while the statements in Column ІІ are labelled р, q, 
r,s and t. Any given statement in Column 1 can have correct matching with 
ONE OR MORE statement(s) in Column Il The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 
illustrated in the following example: 

If the correct matches are A — p, s and t; B – q and r; C – p and q; and D—s 


е с “ > 


and t; then the correct darkening of bubbles will look like the following: 


0000 
00000 


00000 
OIOIOI 1. 


11. 


Assume Bohr's law of quantization to be true. Column-I lists four situations where a particle 15 
revolving in a circular orbit. Column-ll lists the dependence of orbital radius and orbital speed on 


the order of orbit 'n'. 


Column 4 Column -11 
(A) M Charge particle (q, m) revolving | (p) ron? 
in a uniform magnetic field B. 
BG p 
(B) An electron revolving around a (q) v « 4n 
M hydrogen nucleus with constant 
speed. 
о е 
(С) А particle connected to а (r) 1 
hypothetical spring (with zero er 
| m natural length) and revolving on 
a smooth surface. 
v 
r 
(D) A small particle revolving about | (s) ro An 
m origin with constant speed under 
a central force given by F = а” 
(о a constant) 
(t) [on 


Space for Rough work 
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12. Figure shows a solid sphere (M, R) rotating with an angular speed Ф 
о. Coefficient of linear expansion is a = 10-°/°С. The temperature is 
increased by 10°C. Column-l lists four quantities and column -ll 
lists the corresponding values/nature of changes іп these 


quantities. 
Column - І Column - Il 
(A) Kinetic energy. (p) | 0% 
(B) Angular speed (q) | Increases 
(C) Angular momentum (r) | Decreases 
(D) Moment of inertia (s) | 0.02% 
(t | 0.01% 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


13. 


Figure shows two concentric conducting spherical shells, 
each initially carrying a charge Q. The amount of heat 
generated in the system when the two shells are joined 


. | Qin 

by a conducting wire by closing the switch S is 2 
тв, 

where n is an integer. Calculate the value of n. 
Figure shows a battery circuit with an | 100 
unknown resistance x. If the value of x for | WWW 
maximum power dissipation in unknown ay 
resistance is 5о (п is an integer); find n. 5Q БО 

n ANAAN ANNA 


Figure shows two binary star 
systems such that the distance 
of lighter star from the centre 
of rotation is same in both 
cases. |f the ratio of time 
periods of rotation is 
T, nj3 ; 
—=—,/—, where n is an 
Т, 842 

integer, find n. 


Ф 
e 
= 


Consider the following nuclear reaction 

*D + 20 —> #7 + P 

Given that m (20) = 2.01458 amu, 

m(?T)2 3.01605 amu, 

m(ip) = 1.00728 amu. 

The mass of deuterium (20) required per day in order to produce a power output of 10°W (with 
50% efficiency) is n-3 kg where n is a digit. Find n. 


Space for Rough work 
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17. 


20. 


Figure shows a small block suspended vertically using an 
ideal spring. Initially spring is in natural length and the 
mass is 1 mm above the principal axis of a concave mirror 
whose focal length is 20 cm. Given that mass m = 10 
grams, k = 100 N/m, g = 10 m/s?; the amplitude of the 
image of the block formed by concave mirror is A 


millimetres, find the integer value ‘A’. 


A hollow hemispherical bowl of mass m, 


radius R is placed on a smooth horizontal M P 

surface. A particle (also of mass m) u E EE 

strikes the hemi spherical bowl at point P 

and sticks to it. The velocity of particle 

just after the collision іп vertically 

upwards direction is A where k is an 7 Smooth 


integer. Find k. 


A conducting rod of mass m = 0.3 kg and length / = 4m can 
slide without friction on two parallel conducting rails. The 
conducting rails are connected via an inductance L = 3mH. 


This system is placed in a region containing uniform magnetic + 
field B = 1T pointing into the plane. If the rod is given an initial 
velocity vo 22 m/s, it oscillates with an amplitude A cm. Find 

the value of 2A. 


eB 


An infinite non-conducting plane with uniform charge 
density c is kept parallel to yz plane and at a distance 'd' 
from a dipole pwhich itself is located at the origin. An 
equipotential surface for this system is spherical, centred 


1/3 
at origin, having radius R(«d). Given that R 42: : 
nao 


find the integer n. 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 
This section contains 10 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


21. Value of Ммаон is 
75 ml H,SO, 0.5 M NaOH 
24.796 by mass "a Мон = 


d=1.18 g/ml 


Al dissolves completely » 
excess of H SO; is neutralized by NaOH 


2.7 ат АІ 


(А) 291 ml (В) 145.5 ті 
(С) 75 ml (D) 582 ті 
22. According to Charle’s law: 
1 dV 
A) Ve = В) | —]| =K 
(A) Vcd eS] 
dT 1 V 
С) || = 0) |---,| =0 
i [ov]. nt E m 
23. FeO crystal has a simple cubic structure and each edge of the unit cell is 5 A . Taking density of 
crystal as 4 gm/cc the number of Fe?* and O* ions present in each unit cell are: 
(A) 4Fe?* and 40% (B) 6Fe?: and 607 
(C) 2Fe?* and 20* (D) 1Fe?* and 10^ 
24. Photo electric emission is observed from a surface for frequencies v,and у, оѓ the incident 


radiation (у, » v4). If the maximum kinetic energies of the photo electrons in the two cases are in 
the ratio of 1 : K then the threshold frequency v, is given by 


У,-У Ку,-у 
А) —2—1 B) —1—2 
(A) K —1 e К-1 

Ку,-у У,-У 
(е Кісен D 2 1 
с) са (D) 225 


Space for Rough work 
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25. Select the correct statement(s) 
(A) An adiabatic system can exchange energy with its surroundings. 
(B) A thermodynamic property which is intensive is additive. 
(C) Work done in free expansion is zero. 
(D) For an isolated system, the entropy can never decrease. 


26. COCI 

+ CH, -NH, ——>P 
COCI 
P is? 
(A) 09 (В) О 
ie 
NH =o 
Ó 


OQ on 


о 
= 
O= 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 AITS-FT-III (Paper-1)-PCM-JEE(Advanced)/18 


28 СН,СООН 
1)ман Кен 1) ОСІ, 
AA is B= Se ШТ nm 
D is? 
О О 
(А) (В) SN 2 
О О) О 
(С) 2 (б) \ 
Com СО 
29. Choose the correct statement(s) for O2 molecule. 


As per molecular orbital theory both the unpaired electrons of Ог molecule аге: 
(A) in degenerated molecular orbitals 


(B) in molecular orbitals which have given shape c 25 


(C) in molecular orbitals which are perpendicular to each other. 
(D) all are incorrect. 


30. Electron affinity of the elements or ions is correctly shown in 
(A) 58-08 (B О>5 
(С) О>5 (D N >S 


Space for Rough work 
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This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 
labelled A, B, С and D, while the statements in Column ІІ are labelled р, q, 
r, s and t. Any given statement in Column 1 can have correct matching with 
ONE OR MORE statement(s) in Column Il The appropriate bubbles 
corresponding to the answers to these questions have to be darkened as 


illustrated in the following example: 


If the correct matches are A — p, s and t; B-qandr; C — p and q; and D – ѕ 
and t; then the correct darkening of bubbles will look like the following: 


SECTION - B 


Matrix - Match Type 


r S t 


ОООО 
00000 
00000 
OIOIOI 1. 


е с “ > 


31. Match the following Column, Column | with Column II: 
Column – І Column - Il 
(A) | N(SiHs)s (p) | pr- dz back bonding 
(B) | N(CH3)s (d) | sp? — hybridization for underlined atom 
(C) | BzHe (r) pr -pr back bonding 
(D) | BFs (5) | Neither рл-рлпог pr- dr back bonding 
(t) | Underlined atom combines with Lewis 
base 
32. Match the following Column, Column | with Column II: 
Column – І Column - Il 
(A) | [Masbzc] (p) | All stereoisomers are optically inactive 
(B) | [Masbs] (q) | Number of geometrical isomers = 2 
(С) | [Masbcd] (r) | Number of geometrical isomers = 4 
(D) | [Ma4bc] (s) | Total 3 stereoisomers 
() | Only one enantiomeric pair is possible 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


33. 


34. 


35. 


36. 


60 ml of mixture of equal volumes of Cl» and an oxide of chlorine, i.e. СІ2Ол was heated and then 
cooled back to the original temperature. The resulting gas mixture was found to have volume of 
75 ml. On treatment with KOH solution, the volume contracted to 15 ml. Assume that all 
measurements are made at the same temperature and pressure. Deduce the value of n in Cl2On. 
The oxide of Cl» on heating decomposes quantitatively to Ог and Cle. 


A hydrogen-like atom (atomic number z) is in a higher excited state of quantum number n. This 
excited atom can make a transition to the first excited state by successively emitting two photons 
of energies 10.2 eV and 17.0 eV respectively. Alternatively, the atom from the same excited state 
can make a transition to the second excited state by successively emitting 2 photons of energy 
4.25 eV and 5.95 eV respectively. Determine the value of (n 4 z). 


By passing a certain amount of charge through NaCl solution, 9.2 lit. of Cla were liberated at STP. 
When the same charge is passed through a nitrate solution of metal M, i.e. M(NOs)x, 7.467 gm of 
the metal was deposited. If the specific heat of metal is 0.216 cal/gm, what is the value of x (x is 
integer). 


A solution containing 28 gm phosphorus (Pn) іп 315 gm CS» (boiling point 46.3°C) boils at 
47.98°C. K; for CS2 is 2.34 К mol" kg. Calculate value of n. Assume its complete association. 


Space for Rough work 
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37. 


38. 


39. 


40. 


Find number of species which produce elemental sulphur when treated with H2S: 
Ғе? Fe**,SO,,H,O,,0,,HNO, 


Out of Be, Mg, Ca, Sr and Ba, total number of metals whose nitrates are decomposed according 
to following reaction 


2M(NO, ), —— 2MO + 4NO, +0, 


C,FCIBrli—"“"_, X (excluding stereoisomers) 
(All isomers) 


C,H, (alkene) 2 _, v (excluding stereoisomers) 


(All isomers) 


Find the value of X + Y. 


How many isomers ‘X’ of CsHio give only aromatic dicarboxylic acid when react with hot alkaline 
KMnO3. 

How many isomers ‘Y’ of C4Hs give СО» when reacts with hot alkaline KMnO3. Find the value of 
X+ Y? 


Space for Rough work 
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Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains 10 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


42. 


43. 


44. 


Let A1, A2 ..... Аз be a polygon and ац, ae ..... аз be the complex numbers representing vertices Ал, 


Аг..... Аз. If, ai] = Jaz| = ..... az = R, then. > Гала 

1<і<|<7 
(A) greater than 30R? (B) has minimum value as 35R? 
(С) has its minimum value іп (25R?, 45R?) (D) is less than 45R? 


Let Ai, Аг ..... А» be a regular polygon with 26 sides inscribed in a circle of radius А. Now, A}, 


A}, Ag be the projections of the orthocentre Н of AA1A7A9 onto sides A;Ae, AiAe, A1A7 


respectively. Then 


(A) НА; НА; «НА, = = (B) НА; = 2Rcos A; cos Ag 


(С) HA, = -2Rcos A; cos A; (D) HA; - HA; - HA; -2 


1 
Consider f: [0, 1] — В has a continuous derivative and ШЕР; =0, then for every a є (0, 1) 
0 


1 
[оу <k. Мах| (5) then 

1 111 
А) |—|>5 B) —|—|є|0,1 
ШЫ) gl el 
(C) ke (o г (D) EN is an odd number 

5 2k 

| : X y 2 .X-2 y-1 2-2 | 
Consider the lines, L, гч and L,: асв , then the line along shortest 
distance can be, constituted by the line of intersection of planes 
(A) 4х +y —5z=0 (В) x -3y + 52 = 0 
(С) 5x — 7y + 22 = -1 (D) 7x + y - 822 31 


Space for rough work 
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45. 


46. 


47. 


48. 


49. 


50. 


р, Г be vectors such that q-r=0 and p-q#0. Let a is real constant such that x-p=a; 


r 
Xxq=f, then X =л,9+А, (рх) where 


2 2 


Consider a hyperbola P Br = 1. А chord QPL meets an asymptote in L and a tangent from L is 


drawn touching at R. If PM, RE, QN be drawn parallel to the asymptote to meet the other 


asymptote 

PM + QN = 2-ВЕ where 

(A) X is less than 1 (B) à is less than 2 
(C) [4] is 2 (D) [4] is zero 


If 4 — horses participate in race. The number of ways in which they can go through finish line is o 
(Dead heat is possible), then 


о at 
a | 8 e | 57 
СЕЗЕ (D) 2 -B.B el 


2 2 
Consider an ellipse od an -1.А circle passes through a focus and has its centre on y = 0 and 
touches the ellipse at A and S is focus, then 
(А) [JAS|] is less than 7 (B) |AS| « 4 
(C) 5 < |AS| < 6 (D) |AS| > 4 


Consider 18 — objects (distinct) then the probability that we can take odd number of objects in a 
draw is 


1 1 
(А) = (B) 2 
1 1 
(С) 8 (D) 18 
If f(x) is a polynomial such that (a + 1)f(a) -a = 0 V a eN 0 {0}, a < п, then 
(A) (76) is 1 (B) f(21) is 2 
(С) ҚЗ7) is М (D) Қ148) is 2 


Space for rough work 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given 
in two columns, which have to be matched. The statements in Column І are 


r S t 


р 4 

labelled A, B, C and D, while the statements in Column ІІ are labelled p, q, A (Р) (4) ©) (9) 

r, s and t. Any given statement іп Column 1 сап һауе correct matching with B (P) (4) Ө (5) © 

ONE OR MORE statement(s) in Column ll. The appropriate bubbles 

corresponding to the answers to these questions have to be darkened as С (Р) (4) Ө (8) Q) 

illustrated in the following example: 

If the correct matches are A — p, s and t; B – q and r; C — p and q; and D—s D (P) (а) (ғ) (5) Ө, 

and t; then the correct darkening of bubbles will look like the following: 

51. Consider lines as shown Li :у-ах,2-с;і2:у--ах,2--с;із:у-2, ах = —. Then Lisa 
variable line which intersects the given lines (a = b = c), match the following Column-l with 
Column-ll 

Column – 1 Column - Il 
(A) Locus of L passes through point P where P is (p) (82, 1, —c?) 
1 2 y2 2 = 
(B) Locus of L is kix* — у? + kzz* + Кз = 0, then (а) (0, 0, c) 


(Кі, Кә, Кз) is 


Locus L intersects the xz-plane in locus L’ which is an ellipse 
with major axis o, minor axis В, centre as (ол, B1) where (a, p, 
ол + Ві) is (a? > 1) 


2 


Locus L intersects the xy-plane in hyperbola with transverse 
axis a’, conjugate is f, centre as (ог, p.) where (о, pios P.) 


2 
ЕК 
і5|-->1 


Space for rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT4II (Paper-1)-PCM-JEE(Advanced)/18 20 


52. Consider a AABC and points K, L, M on the sides AB, BC, CA respectively such that 
AK BL CM 1 


, match the following Column-l with Column-1ll 


AB BC CA 
Column - 1 Column - Il 
Area (AAKM) 1 
A 2: 
(A) Area (AABC) 5 (p) 3 
Area (AKML) 1 
B — —————. is 2523 
(B) Area (AABC) | 9 V3 
(C) Radius В пае of ABAC is " 3 
Radius of circumcircle of AABC 
2 
D АВС =Ž 5 e 
(D) K (s) 9 
(t) greater than 1 


Space for rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


If Ais 5 x 4 matrix and B is 4 x 5 matrix, then 2(|AB — Is| + |BA – |) + 1 is 


Consider a straight line 23 М = 1, such that it cuts the asymptotes of hyperbola xy = 1 in points А 


and B & the hyperbola itself in P and Q, then = = where 2A + 1 is 


If a, B, y e В+ such that оу -р then maximum value of oP*! . В . ү? is 


anita ac Ab 


Ёа: = a, аг = b, an +2 = cru n > 0 then, lim a, is ; Qu, А є 1) where 24 + Аг is 
noo 


2 


Let 21, 22, za be complex numbers (not all real) such that [z:| = |Z2| = |z3| = 1 and 
2(21 + Z2 + Z3) — 3212223 is real. Then, Max(arg(z1), агд(22), arg(za)) 


(Given that argument of 21, 22, Za is positive) has minimum value as = where (k + 2) is 


A bag contains 2017 red balls and 2017 black balls. We remove two balls at a time repeatedly 
and (1) discard them if they are of same colour (2) discard the black ball and return to the bag the 
red ball if they are of different colours. Then the probability that this process will terminate with 
one red ball is ‘p’ where 3p is 


If | = [In(1- 2acosx +a? dx where | = Alna, then [A] is 
0 


Consider a function f: (0, 1] > В satisfying ШЕ -f(x)))dx = И then, Ғ(1) is К where H is 
0 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - Ill 


PAPER-1 

Q. Мо. | PHYSICS | Q. No. | CHEMISTRY Q. No. | MATHEMATICS 

1. C,D 21. A 41. A,B,C 

2 А,С 22. B,C,D 42. B,C,D 

3 A,D 23. A 43. A,B, C, D 

4 A, B, D 24. B 44. A,D 

5. А, B 25. A, C, D 45. А, B 

6 B,D 26. D 46. B,C 

7 C, D 27. A 47. A,B 

8 A,D 28. D 48. A,D 

9. B,C 29. А,В,С 49. А 

10. B,C 30. A,B 50. A,B 
(A) > (q, 5) A—p (A) > (q, t) 

4 [B>  |B-as 51. — [B2 
(C) > (q, 5) С->45,4 (C) > (s) 
(D) > (t) Bais (D) - (г) 
(A) > (г, s) А->р,5 (А) > (s) 

e mue ЫН = BI 
(D) > (q, $) D>p q (D) > (г, t) 

13. 4 33. 1 53. 1 

14. 4 34. 9 54. 3 

15 9 35 3 55. 1 

16. 1 36. 4 56. 5 

17. 2 37. 5 57. 3 

18. 3 38. 5 58. 3 

19. 3 39. 5 59. 6 

20. 2 40. 5 60. 2 
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Physics PART - | 


SECTION - A 
1. Avg. acceleration = enange 0 yeloetty 
Time interval 
2. Upto time t = g/k, N will be along upwards direction after that it will be along downward direction. 
3. Mg + РА = РоА 
а а РА 
9 9 
mg 
P,+—= 
р... A 
° P E 14 
шинэ 
9 Mg 
4. B > С; C = Cv + R/2 = 2R 
So; Qs >c = nC (Tc – Тв) = 2nR(Tc — Тв) 
Also; Тед, Ташо 
Т, Ты 


Thus; Ов— c = 6nR Тв. 


Opa = TE = Opp 7130) 


5. Б, -т/%60-Е = É arog F, 
=> Ё- 1 лг?с 
^" 3 


Thus; F, = 5 rag 
3 ogr x лг? 


6. By Newton’s second law; 
(pA — ро)ѕ = psho* С = r) Р,5 Р,5 


=> Pa =P, крен 1-2). 


By Bernoulli’s equation; 


u-o С 
2 
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By constraints; 


a= al coso 


| m 
Thiers mg — and a, = шы. | 9 
1+3соѕ Ө 1+3соѕ 0 


3m 3 
amy, +m 
E Ya = 0> Ya = -2У, 
(а-2х) (2y) _ 


Trajectory of B is 


a’ б р? 
ms = 2ma > ZB = 2/4. Let Za = Z, ZB = 27 
So Eos EE A әз: = 5.667 

=> Z=1 


Е = mio1?2A4? = M202A2? 
o, L, 4 
2 0 L, 1 


SECTION- C 
2 
Heat generated = 28 
2C 
Q? ер 
2x ыг Б 16ле,а 25, = 
u да 20 
_15x5 5 100 
71545 4 цаас 
50 БО 
ANNA ANNA 
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--/, -»-5--, 
4 1, 8 


1.93 
т, 8\2 
| 10° 
16. Required mass = — — — — -x2xm(1D)x24x3600 = 1.3 kg 
Q- value x 0.5 


17. Amplitude of block = TS =1 mm 


1 1 -1 

Рабат) —— | = 

ү ЕЗ 20 

=> V = —60 ст 

Magnification, m = NN -2 
и 


This; amplitude of image = 2mm. 


18. V, = oxcose = 9P 
2 


Using conservation of angular momentum about centre 


of mass. 
В [2 „ mR? 5mR? 5mR? 
mu— = 5 = тА + - о 
4 3 4 16 16 
oe 
24 
_ bu 
25R 
_ Зи 
У 25 
19 L9! By 
dt 
eS By 
dt 


with œ = 2866, 
4mL 
Thus, M = vo cos(ot) 
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20. 


Vo. 

> x=—sinot 
[0] 

2A = 240 3 cm 
[0] 


Tangential components must cancel. 


IN A 1 рвіп0 
26 Ane) ВЗ 
> R-P 
2ло 
>n=2 


5 
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Chemistry PART - II 


SECTION- A 


т 24.7 1000 x1.18 _ 
"59. 98 100 
Naso, = 5.94 
Мед. of Н2504 = meq. of NaOH + теа. of Al 


5.94 х 75 = 0.5 x Ммаон + 300 
VnaoH = 291 ml 


21. M 2.97 


22. According to Charle’s law V oc T > V = КТ 


23. Volume of unit cell = 1.25 x 1022 cc 
Mass of unit cell = 1.25 x 1022 x 4 
=5 x 1022 gm 


For one molecule = рес. =1.195x10” g 
6.022 x10” 
-22 
Hence number of FeO molecules per unit cell = Е = 4.19 = 4 
1.195 х10 


Hence there are 4Fe?* and 407 in each unit cell. 


24. hv, -һу,- omi 2. (1) 


hv, = hv, -imi 4:5 (2) 


1, МЕ | 
—mu; =—| —mu; 
2 K\2 


From equation (1) 
1 
hv, = һу, -—mué (3 
у hv, cS mus (3) 
smut = Кһу, - Khv, ... (4) 


From Eqn. (4) & (2) 
hv, = hv, - Khv, +Khv, 
_ Ку,-у, 


5 (К-1) 


У 
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25. Work is a form of exchange energy between system and surrounding in adiabatic process. 
e Intensive property is not additive. 
e In free expansion work done is zero. 
e For an isolated system the entropy either increases or remains constant. 


26. 9 ) ~ 
co“ C—NH-CH; / 
v— х .. 
+ CH, -NH, —> v N—CH, 
C—Cl CG 
1 0 | 
Ó О О 


27. Anti group migrates 


СІ 
х 
СИРИ O=O 
* \ 
Br 


28. n 
Н,С-- Ше OEt B^ 
= 
9 
Бэр —CH—COOH Ж ion 
САС, — 
29. Fact based question. 
30. Fact based question. 
SECTION-B 
31. pr - dx back bonding 


N(SiH,) ————» sp? hybridization 


does not combine with base 


Pd sp? hybridization 


No back bonding 


N(CH,) 


3 
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sp? hybridization 


BH, ә No back bonding 


Combines with base 


"d sp? hybridization 


BF, — — —» pz - px back bonding 


се with base 


Stereoisomer — 3 


32. [Masbzc] 


[Masbs] Geometrical isomerism — 2 
[Masbcd] Geometrical isomerism — 4 
[Maabc] Geometrical isomerism — 2 
SECTION - C 
33. n 
CI, + CL O, ——>2Cl,+ 20» 
30 30 à 9 
KOH absorbs Cl» 
So, 15n = 15 
n=1 
34. 27.2x1.602x10 ^ = цас 
2 n 
Aat 


10.2x1.602x10"? -В, 7 2 3 
3 


2 


After solving (1) and (2) 
n=6,z=3 
n+z=9 


35. Specific heat x At. Wt. = 6.4 
Atomic weight = 29.63 
Eq. of metal = Eq. of Cle 
7.467xx Тіх92 
29.63 22.4x 35.5 
x = 3.25 
x = 3 (x is ап integer) 


36. AT = 1000 x Ke хуу 
mxW 
Mexp = 123.8 


m a 
DCN ыы уу 2 
n 


37. Ғе?" --Н,6--->5-Ғе” 
SO, +2H,S——>3S +2H,O 
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Geometrical isomerism — 3 


Stereoisomer — 2 
Stereoisomer — 5 
Stereoisomer — 2 


38. 


39. 


9 


H,O, +H,S—>2H,0+$ 
Н,5 +0, ——>H,O +S +0, 
2HNO, +H,S——>2NO, -5-2Н,О 


All nitrates of alkali earth metal decompose like 
Br F Br F 
м Ni | | 
C=C 2", HC CH 
/ \ | | 
| СІ | Cl 
E (or) z give same product. 
Cl F ji 1 
N / А 
с=с вм, НС CH 
А | | 
| Br | Br 
E (or) z give same product. 
СІ F Cl F 
No 27 fon | | 
C=C —2—5 HC CH 
/ \ | | 
Br | Вг | 
Е (ог) 2 give same product. 
50,Х-3 


лл IBI х- LNA 
= ЊМ iso butane ы 

C 
Y=2 


СН, СН, 


50Х-3 

C—C—C=C ог = aoe 
C 

Y=2 

Х-Ү-5 
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this. 


H, /Ni 
—H/N. 5n -butane 


CH, 
CH, 
4 ог — noL. Aromatic dicarboxylic acid 
CH; 
CH, 


CO, 
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Mathematics PART -III 
SECTION - A 
41. У В ар = У (laf + af +a, +a) 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


14-К7 1<i<js7 


а 
it 


НА; = -2Rcos A; cos A, 
НА, --2ВсовА,совА, 
НА, = -2АсоѕА, соѕА; 


T 9л Зл А . . ‚В 
ZA, = АА А ыс so on using, we get HA, - HA; + НА, = — 
ШЕТ; 77313 9713 9 9 1 7 972 
а 1 1 
[tG9dx|- a[f(at)dt < <M 
0 0 8 
X y 2 x-2 y-1 2-2 
2 -3 1-20; 3 -5 2 1-0 
1 1 1 1 1 1 


pe к аки 
pq ра ра pq 
Ргорепу 
4 |4x|8 
1+ *С,х2+——=—х|2 4=75 
Ба ”БРБ” pnm = 


Using property and simplifying 


Odd and even object draw is a bijection 


= (x + 1)f(x) – х 
g(x) = 0 for x = 0, 1, 2, ..... n 
-ах(х-1)..... (x —n) 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


11  AITS-FT-III (Рарег-1)-РСМ (Sol.)-JEE(Advanced)/18 


iei +X 
х+1 
1 , оаа 'п' 
=> Қа-1)-4 n ЖЕ 
, even'n 
n+2 
SECTION - B 
51. Plane through line y = ax, z = cis (у – ах) + A1(Z —c) = 0 


Similarly, (y + ax) + A2(z + с) = 0 

> (y + c) + (y — с) = 0 and (y — c) + ^2(у + с) = 0 
perd SP МАНЫ ды 

у-с A, y-c 


Z-C 2-0 


ах? – ү? + 22 — с? = 0 


52. KL = 2R sin А 
LM = 2R sin B 
MK = 2R sin C 
А KLM ~ AABC 


— Ar(AAKM) = Ar(ABLK) = Ar(CLM) = = Ar(AABC) 


= Ar(AKLM) = 7 Ar(AABC) 


z. а2 = 02 + c?— 2bc cos A 
2 2 
— МЕ) Ч pee сад 
3 3 3 3 3 
=> а? = 2р2 – с? 
Similarly, b? = 2c? — a? and c? = 2a? — b? 
edu sb ec 
а= = с 


SECTION - C 
53. Using property of matrix and expanding 


54. A(a, 0), B(0, b) 


Put ys 
X 


x? —ax « © 2 0 and = 
b y 


y?-by+? =0 
a 


AP? = (х: – a)? + y? = (a -xe- af + (b - y2)? = х2 +(6-у,) =BQ? 
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55. B= E 
ay 
Assume, a > В > y (Say) 
= а> 1 апаү< 1 
ght? ys? ү?" 


(оү)*" oo 
56. lim dg атанақ дад sar (сара et 
noo 2 8 3 3 
57. Assume о, xc 


2(sin ол + біп a2 + sin оз) = 3 sin(a + a2 + оз) 
sina, +sina, +sina ‚ [04 +0, +a T 
Also, 1 5 3 < sn( 1 3 | DEC 3I 


3 
sin(a; +a, +a “(80440444 
( 1 5 2 У «an 1 2 | 


=> біп 3t x2sint 
=> 4sin?*t- sint» 0 


1 
=> sin? {> 2: which contradicts assumption 


58. It's a sure event so, p = 1 
| 2 (п-1)л 
БО. |= lim = In| a? -2acos = +1|+1п| а? -дасов” +1 |..... 4 In| a^ – 2асоѕ +1 
noon n 
ss dit 5 (n-1)z 
= lim an а? -2асоз— -1[a -2acos +1 202 а —2acos ^ +1 
n oo 


ll 
3 
шш 
Ф 
о 


Ч 
nile 


60. 


Om OO 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE JEE (Advanced)-2018 


FULL TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 

. Each part is further divided into two sections: Section-A & Section-C. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08, 21 — 28, 41 — 48) contains 24 multiple choice questions which have one or 
more correct answer. Each question carries «4 marks for correct answer and —2 marks for 
wrong answer. 


Section-A (09 — 12, 29 — 32, 49 — 52) contains 12 paragraphs with each having 2 questions with 
one correct answer. Each question carries +4 marks for correct answer and —2 marks for wrong 
answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Name of the Candidate 21211111 ЇЇ:  Г ГГ11 
(11111 1ЇЇ1 Л ЇЇ ЇЇ 


| Евготет но. | OOCOCOOOCOOOOOOC 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron е-1.6х1079С 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K^! тог" 


CHEMISTRY 


Gas Constant 8.314 J K mol! 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-4 J.s 
6.625 х 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, |Ад-47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, О-16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Хе-131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 8 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1: A thin rod of length ‘b’ is suspended horizontally using ideal strings 
tied to both ends of the rod. The length of the strings is ‘a’. The rod 
is given an initial angular speed о about its central axis. Let бу be а 
the upwards displacement of rod's centre in a small time interval бі 
and 6F be the total increment in the tension forces just after the rod 


А C 
was given the angular speed. | 
b* b* | 
(А) dy = =—(061)* (В) dy = --(обі) 
8 2a 
2 2: 2 
(буе 12 ағ iD) spem 
4a 8a 
2. Standing waves are established on a string x 
of length L such that Ais anode апа Вів Х-0 хо 
an immediate anti node. Oscillation 7 Р А B с ү О 
amplitude for point В is ao. Let a’ be the 2 ү, 
ШЗ / 


oscillation amplitude for point С. Pick the 


suitable option(s) for correct value of a’ and 2 Ш , 

the possible equation(s) for standing waves 5L/6 

on the string. E - 
(A) а- E (B) y =a, Е cos(ot) 
(C) а= ao (D) y =a, ШЕНІ 


Space for Rough work 
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A string of length ‘2a’ has been tied at A and B such that AB 

= ‘a’. The string is passing through a bead C and initially the А“--  -5-:----”В 
bead is very close to А. Now the bead is allowed to fall. Let h 

be the height by which the bead falls when the string 

becomes taut and v be the speed of the bead just after the C 

string becomes taut. Pick correct option(s):— 


(A) v = {/Зад sin(26.5°) (B) v =,/1.5ag ѕіп(26.5°) 
3a 3a 
(C) h-— (0) һ- 


A rod of lengths L is supported by two ideal strings of length / such 

that the system hangs in a vertical plane. 

Case 1: Rod is kept horizontal, displaced slightly perpendicular to ; ( 
the plane and allowed by oscillate. 

Case 2: Rod is given a small twist about central axis and then 
allowed to oscillate. 

Let T1, T2 be the periods of oscillations in the two respective cases. = L > 


(A) T,= an f (B) T, = 2n, |£ 
g 2g 
[L Ге 
(С) T, = 2л 6g (D) T, 22x 27 


A small particle is dropped from a height R in front of a narrow tunnel 4 
R 


dug inside the earth (along a diameter). Let M be the mass of earth, R 
be radius of earth. Let vo, T be speed of particle when it reaches A and 


time taken by particle to go from A to B respectively. Assuming mass of 
particle to be negligible as compare to mass of earth, pick the correct 
option(s) 
GM GM 
A) M, =, |= B) V, 2, —— 
(A) М,-/22 B ъ= 
В? R°? 
С) R=2 D) T=x,/—— 
(©) R- уам (D) T= GM 5 


Space for Rough work 
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A block of mass m slides down an incline plane. The 
incline plane has fixed base length '/' and coefficient 
of friction on the incline plane is ‘w. The plane is fixed 
and block slides from top to bottom. Let 0o be the H 
inclination angle for minimum sliding time and vo be 


0 
the block’s speed when it reaches the bottom in that 
case. Pick the correct option(s):— < 7 >- 
(А) v, -,/29/(ап0,-н) (B) v, -,/209/1ап0, 
(C) tan(20,) - ыг (D) tan(0,) = 2 

н u 


In Bohr model of hydrogen atom, let R, v and E represent the radius of robit, speed of the 
electron and total energy of electron respectively. Which of following quantities are directly 
proportional to quantum number n? 


(A) vR (B) RE 
V R 
©) = (D) = 


A neutron having kinetic energy Eo collides with singly ionised He atom at rest and move along 

initial direction. Which of the following statement(s) is/are true for the above mentioned collision. 

(A) Collision will be perfectly inelastic if Eo = 17 eV 

(B) Collision will be perfectly inelastic is Eo = 8.16 eV 

(C) If Eo = then ploton of wavelength à = 500 nm is observed just after the collision if Eo = 8.16 
ev. 

(D) Perfectly elastic collision is not possible. 


Space for Rough work 
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Paragraph type 


This section contains 2 paragraphs, each describing theory, experiments, data etc. Four questions relate 
to the two paragraphs with two questions on each paragraph. Each question has ONLY ONE correct 
answer among the four given options (A), (B), (C) and (D). 


A bead B of mass ‘m’ can travel without friction on 
a smooth horizontal wire хх. The bead is 
connected to a block of identical mass by an ideal 
string passing over an ideal pulley. The system, as 
shown, is in vertical plane. 


Paragraph for Question Nos. 09 and 10 


System is initially released from rest in the position shown. Initial acceleration of block A is: 


(A) zero (B) 3 
3g 4g 
(C) r3 (D) E 


The system is allowed to fall. Find the speed of block A at the instant when string connected to 
the bead B makes an angle 37? with vertical. 


5ag 

(A) Jag (B) 117 
27ag lag 

©) {ев 0) 2) 


Space for Rough work 
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Paragraph for Question Nos. 11 and 12 


Figure shows a long cylindrical container with ideal 
gas in two chambers. Lower chamber is filled with 
one mole of a mono atomic gas, while upper 


ЦОО 
chamber has опе mole of a diatomic gas. The : 


: 12 
gases initially are at temperature 300 K, the Pistons VR 
container walls as well as pistons are conducting. Ч : 

Both the pistons are identical with mass ‘M’ and ип 
" 8 cm 

area 'A' such that ма =P, (atmospheric pressure). atta RA M 
Assuming the ideal gas constant to be R, answer 
the following questions: 
11. The upper piston is pulled up slowly by 16 cm and held there. The displacement of the lower 

piston till it reaches new equilibrium state is: 

(A) 2 cm (B) 4 cm 

(C) 8 cm (D) 12 cm 
12. Total work done by the ideal gases in this process is 

(A) 300 Rén(3) (B) зон 2) 

(C) zero (D) 300 R/n(2) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


13. 


A uniform rod of mass т, length / rotates about its end point O in 
А С 


horizontal plane. If the rod is rotating with а constant angular о 222222727 


speed оп a frictionless surface and the ratio of restoring force 


ШЕ] 


Е | Кт 
developed in the rod at points A and С is — pe where ‘n’ 
Fc 27 m 
is an integer value, find n. 


A uniform solid cone (height h = 4m, a = 30°) is 
inclined against a vertical axis as shown in the figure. 
The cone rotates about its own axis as well as rotates 
about the vertical axis with angular speeds marked in 
the diagram. If the cone does not slip at point B; find 
4 

Оо | 


Figure shows a metal rod of uniform cross section area A, with Т (А) (B) 


2222222 


variable thermal conductivity given by k(x) = К, зс Ех |. If 

the end A is maintained at temperature To, the rod carries a 
13 _ Л, 

К,АТ 3” 

find the temperature of the end B of the rod. Let's say this х=0 

temperature is kTo, find integer value k. 


thermal current lo (from B to A) in steady state and 


Space for Rough work 
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A very large non-conducting plane carrying charge Q uniformly 
distributed over it is placed in a medium with resistively p and 
permittivity e. The plane leaks charge through the surrounding 


medium and the charge becomes 1 times the initial value after a time 
n 


t = бр в /n(2) elapses. Find the integer value n. (Neglect the end 
effects). 


T 
T 
T 
T 
T 
T 


A positively charged particle is given an initial velocity vo in 
XY plane as shown in diagram. Initially the particle was at 
origin and the region contains uniform, mutually 


perpendicular electric and magnetic field. Let E --Ej and 


B-Bk. The minimum magnitude of the magnetic field so 
that the charge particle crosses the origin again during its 
subsequent motion is B 


min 


- fme. find the integer value n. 
Vo 


A particle slides down the surface of a smooth fixed 
sphere of radius R starting from rest at the highest point B. 
Particle leaves the sphere at some point and then strikes 
the horizontal plane passing through the lowest point A of 9 
the sphere, at point P. The distance AP is given by 


АР = 27 [vn + 4-/21В where ‘n’ is an integer, find n. (Take 


g = 10 т/52). A Р 


Space for Rough work 
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20. 


Figure shows a soap film formed 4a 
between two square figures made of a 
uniform wire. The bigger square is 
held while keeping it in a horizontal 
plane and the smaller square is slowly — 
allowed to drop vertically. It reaches 2 
an equilibrium state after dropping а 

height h. Let surface tension of soap = 


T. Mass per unit length of wire = 2. 2 
Acceleration due to gravity = 0. 
Given that h =——^9#___ find the 


2415-3528 


integer value n. 


A tube with thin but uniform cross section has two 
arms, one straight, other shaped as a semicircle of 
radius r. Initially both arms carry an ideal fluid upto a 
height R. Now the equilibrium is disturbed by pushing 
the fluid in the left arm by a small amount. Fluid is 
then released and allowed oscillate. Neglect any 
friction or viscous forces. If the time period of 
oscillations is found to be 


Т-л ІН (тп) ; find the integer value n. 
g 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 8 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


20 
21. О“ (мн, -МН, 
— (gom; A 


A is 
(C) Ph (D) NH—NH, 
B" — 
"NH 
HO 2 Ho 
22. 100 ml of 0.05 M CuSO4(aq) solution was electrolysed using inert electrodes by passing current 


till pH of the resulting solution was 2. The solution after electrolysis was neutralized and then 
treated with excess of КІ and formed 12 titrated with 0.04 M NazS2Os. Calculate the required vol. in 
ml of Na2S20s. 


(A) 112.5 ml (B) 100 ml 
(C) 125 ml (D) none of these 
23. Which of the following structure(s) is/are meso-2,3 butanediol? 
(A) CH; (B) OH 
H OH H CH; 
H CH; H CH; 
oF OH 
() % De a 
HO—]—H HO H 
H——CH3 H OH 
OH сн; 


Space for Rough work 
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24. 


25. 


26. 


27. 


28. 


The л electron cloud of Cı — C2 is present in the plane of paper than which of the following is 
incorrect? 

(A) Z is perpendicular to the plane of paper. 

(B) X is present in the plane of paper. 

(C) c bond of C2— Сз is perpendicular to the plane of paper. 

(D) л electron cloud of C» — Сз bond and X is present in same plane. 


H4C Me 
AY Sen Y ee 
CH O 


О 
checks эн correct option (5 


(A) Me. 20 (В) Үіѕ Os/(CHs)2S 
X is 
Me 
Сн; 
(С) (D) Me О 
Zis 207) Xis | 
N 
O 


How many of the following reaction(s) have sum of co-efficient of reactants after balancing either 
3 or 4. 


(A) FeSO, ——Fe,O, « SO, + SO, (B) Br, -OH——BrO" «Вг +H,O 
(С) Cl, +SeO2? «H,O—— SeO* «Cl «H* (0) Cl, +10; + OH- —9CF «10; «HO 


(COOH), —'**— X(gas) + Y (gas) + Z(gas) 


Y and Z both are polar and neutral, X is non polar and acidic. Z gas is condensed and formed 
liquid having pH = 7. The hybridization state of X, Y and Z are respectively. 


(A) sp, sp?, sp? (B) рд, sp?, вр?а 
(C) sp, sp, sp? (D) sp?, sp?, sp? 
Which of the following give no residue on heating? 

(A) МНАМОз (B) МНМО? 

(C) (NH4)2Cr2O7 (D) NH4CI 


Space for Rough work 
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Paragraph type 


This section contains 2 paragraphs, each describing theory, experiments, data etc. Four questions relate 
to the two paragraphs with two questions on each paragraph. Each question has ONLY ONE correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 29 to 30 


When triatomic gas Xs reacts with an excess of potassium iodide solution buffered with a borate buffer 
(pH = 9.2), diatomic product Үг is liberated which can be titrated against a standard solution of sodium 
thiosulphate. This is a quantitative method for the estimation of Xs gas in the mixture of Xs and X» of some 
atom X. 


29. X» and Y» are respectively? 
(A) Cl» and 12 (B) O2 and le 
(C) Ne and l2 (D) О> and H2 
30. Select the incorrect statement? 


(A) Y2 produces blue colour with starch 

(B) X2 is thermodynamically more stable as compared to Xs 

(C) Ү> can produce brown colouration due to the presence of excess КІ 
(D) X2 and Xs both are colourless and odourless gases 


Paragraph for Question Nos. 31 to 32 


2 moles of He gas ( = z) are initially at a temperature of 27°C and occupy a volume of 20 L. The gas is 


first expanded at constant pressure until the volume is doubled, then undergoes reversible adiabatic 
change until the temperature returns to its initial value. 


31. Which curve is correct for P vs V? 
(A) Pa (B) ^4 


— —QÓ 
32. What are the initial pressure and final volume of gas? 
(A) 2.46 atm, 110 L (B) 4.9 atm, 113.13 L 
(С) 2.46 atm, 113.13 L (D) 4.9 atm, 110 L 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


33. Total number of moles of EDTA* required to produce octahedral complex with Мо?" is 


34. Number of moles of NaOH required for complete neutralization of H* in solution which is formed 
by complete hydrolysis of 1 mole of PCls. 


35. If 2s — 2p mixing is not operative the diamagnetic species among the following is/are 
Н,,Н,,Ш,,В,,С,,М,,О,,Б, 


36. Find total number of d-electron(s) in metal ion complex [M(NH3)4]?*. [EAN of metal = 35] 


Space for Rough work 
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37. 


38. 


39. 


40. 
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Equal volumes of 0.2 M KI solution and 0.1 M Hgl» solution are mixed. Find the van't Hoff factor 
of the resulting solution. 


In the monochlorination of 3-methylpentan, let x be the number of pairs of isomers which exist as 
enantiomers, y be the number of pairs of isomers which exist as diastereomers, z be the number 
of isomers which are achiral. Calculate the value of x + y + z. 


What is the number of carbon present in the final product of given synthesis? 


excess HI Mg CO, 
(A —áans эВ HO du 


O 


In 1 litre saturated solution of AgCI [Ksp = 1.6 x 1079, 0.1 mole of CuCl [Ksp = 1 х 10°] is added. 
The resultant concentration of Ag* in the solution is 1.6 x 10% M. The value of x is 


Space for Rough work 
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Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains 8 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


42. 


43. 


Consider f as a twice differentiable function such that f(x) + f"(x) = — g(x)f'(x) v x = 0 where, 
os )>0V x20, then (Vv x > 0) 

A) (f(x))?  (f'(x))? is а non increasing function 

bie x))? < 3(F(0))? + (21(0))? 


(x)| € a, ais a fixed real constant 


lim f(x): ЫН exist 


Consider Р, Q, В to be vertices with integral coordinates and (|PR| + |RQ|)? < 8. Area (АРОН) + 
1, then 

(A) ZR can be a right angle 

(B) APQR can be isosceles 

(C) P, Q, R can lie on a square 

(D) P, Q, R can lie on circle centred on midpoint of line segment PQ 


о! О! 
^ |l 
eo 


(B) an form a triangle 
(C) ^()B(5)c (5) and AP(p)Q(à)R(r) are similar 
(D) р, а, г are collinear 


Space for rough work 
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44. 


45. 


46. 


47. 


48. 
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Consider an equation 21997 = 1 (z is a complex number). If o, p are its two randomly chosen roots. 
үр” denotes the probability that 42 + /3 < |a + f|, then 


a ІШ ЕРЕ 

A) p=——., ae | В) |- | lies іп [5, 15 
(A) Pisos 85 CIME in [5, 15) 
(C) шы is 8 is divisible by 2 (D) 1 -2 56 

р 50 р 
Let ABCD be a quadrilateral with ZCBD = 27ADB, ZABD = 2Z7CDB, AB = BC, then 
(A) AD=CD (B) ZADB = ZCDB 
(C) ZCBD = ZABD (D) ZADC is N 


If, f: (0, ©) (0, o») for which there is a positive real number ‘a’ such that it satisfies differential 
equation r(2) == , then 
X 


f(x) 


(A) f(x) can be linear 

(В) f(x) can be a functional of the type т(х)""; т є В“, пе * 
(C) f'(X) can be positive 

(D) f(x) can be twice differentiable 


A variable plane passes through the point (1, 2, 3) and meets the coordinate axis is P, Q, R. 
Then, the locus of the point common to the planes through P, Q, R parallel to coordinate planes 


(A) contains point (3, 6, 9) (B) passes through (0, 0, 0) 
(ба ы ыч ва даг + = EVE 
X у 2 4 15 


Consider а, b, с, d, е, f, 0, h to be eight distinct alphabets then the number of ways in which they 
can be divided іп 4 — parts is 

(A) 1260 if exactly 2 — parts are equal 

(B) 1701 in total 

(C) 280 if its divided into two partitions of 3 and two of 1 

(D) 210 if all parts are equal 


Space for rough work 
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Paragraph type 


This section contains 2 paragraphs, each describing theory, experiments, data etc. Four questions relate 
to the two paragraphs with two questions on each paragraph. Each question has ONLY ONE correct 
answer among the four given options (A), (B), (C) and (D). 


Paragraph for Question Nos. 49 to 50 


Read the following write up carefully and answer the following questions: 
Consider a function f: R — R; f(x? + y f(z)) = x f(x) +z f(y) Vx,y,z є А 


49. If f(x) = 0, Vx Ris not considered a part of solution set, then 
(A) f(a) < at V a е (0, 1) (В) f(a) « o? V a. e (0, 1) 
f 
(С) f(a) = a? for some о е Rt (D) lim Қо) im бла 


а-э0 0, a>0 Q 
50. If g(x) = |f(x)| + f(|x|) then (f(x) = 0 v x e R is not considered part of solution set) 
is not continuous V x є R 
is differentiable except at two points V x e R 
is differentiable at x = sin a (a + nm, n el) 
is non differentiable at integers 


Paragraph for Question Nos. 51 to 52 


Read the following write up carefully and answer the following questions: 


Let Ao, Ач, ..... Ал - 1 be a n-sided polygon with vertices as 1, о, o, ....., 0" - '. Let Bo, B4, ....., Ba- 1 be 
another polygon with vertices 1, 1 + о, 1 + о», ..... :1 көле! fo сов" уап = 
Ar.( A), A 
54. Forn= 4, (Ao А, Az: As) is A, then 
Ar. (Bs; Biss, В» 
(A) D] > З (B) x єГ 
(C) ІМ єГ (D) 4. is irrational 
3 
Ar.(A, A, A 
52. ААА») is 
Ar.(B, B, В;) 
(A) less than 1 (B) an irrational number 
(C) lies in (0, л) (D) less than 5 


Space for rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 8 questions. The answer to each question is a single Digit integer ranging from 0 to 
9, both inclusive. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


1 1 
For continuous function f: [0, 1] > R; A = Ге (х) ах ‚В = [x (х) ах then, maximum 
0 0 


value of A — B is à where E is 
4), 


Let A be an n x n matrix such that A + A’ = Оһ; п, then |! + AA?| > M where ЗМ + 1 is 


Consider a equation x? -3x = Vx+2 such that x is a real number then sum of its positive roots is 
À where H is 
2 
Consider A and B as 2 x 2 matrices with determinant equal to 1, then 
tr(AB) — tr(A)-tr(B) + tr(AB™) + 2 is 


2 2 


Consider an ellipse Х,У —1 and ABCD bea quadrilateral circumscribing the ellipse. Let S be 


25 16 


one of its focii, then ZASB + ZCSD = 2 where, A is 


Consider a parabola y? = 8x. If PSQ is a focal chord of the parabola whose vertex is А and focus 
S, V being the middle point of the chord such that PV? = AV? + А-А? where A is 


f -f f 
Ifa е (0, 1) and f: R ЭН and lim f(x) 20, lim 0а) со then lim 15) where 
2. + 715$ 


Let f: [a, b] —> R be a function, continuous on (а, b] and twice differentiable on (a, b). If, f(a) = f(b) 
and f'(a) = f'(b), then consider the equation f"(x) — A(f'(x))? = 0. For any real X the equation has 
atleast M roots where 3M + 1 is 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - Ill 


PAPER-2 
Q. No. PHYSICS | Q. No. CHEMISTRY Q. No. MATHEMATICS 
1. A,C 21. B 41. A, B, C, D 
2 C,D 22. A 42. A, B, C, D 
3 B,D 23. B,C 43. A,B,C 
4. A,D 24. A,B,C 44. A,B,C 
5 B,C 25. B, C, D 45. A,B,C 
6 A,C 26. B, C, D 46. А, B, C, D 
7 A,C 2T. с 47. А 
8. A, B, D 28. A, B, D 48. А,В,С 
9. с 29. B 49. с 
10. с 30. D 50. с 
11. В 31. А 51. B 
12. А 32. с 52. с 
13. 5 33. 1 53. 4 
14. 1 34. 8 54. 1 
15. 2 35. 5 55. 1 
16. 8 36. 9 56. 2 
17. 2 37. 3 57. 3 
18. 5 38. 9 58. 3 
19. 3 39. 6 59. 7 
20. 4 40. 7 60. 4 
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Physics PART - | 


SECTION - A 
1. dy = a(1- cos0) = ав 
апа 0, = bo 
2 
af bọ р? 5 
б = 
са EJ ва” 
b* Р 
— ду---(обі) 
8a 


, b* 
acc. of rod's centre = ——o* 
4a 
mb? , 
— [0] 
4а 


oF 


2. y = ao Sin (kx) sin (wt + ф) 


kL kL 1 
---Пл апа —=|n+—|n 
3 2 2 
> n=, eRe 

L 


E =| 
a, sin} —x— || = a, 


Also; а’ = 
L 6 


V, = 42gh 
V, = 41.5ag and v = v, cos(90? — 26.5?) 
= v, sin(26.5?) 


=> v=ų1.5ag sin(26.5°) 


4. Let 0 be the angle that the rod rotates about its central axis and ф be the 
angle made by string with the vertical. 
L 12 2 
Velo) а d di 
2 
2 
or -- a 
> Т, = en 
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-GMm -GMm 1_, 
mv; 
2R R 2 
кь М 
о R 45° 
While in the tunnel; 45° 
d*x GM 
eS | SK 
аг R? 
v? -OM оа? -R') = а= aR 
1 R? 
=> [o е GM 
: 2/ 


E g[cos asina - u cos? a] 
For min. time; L (ооз a. sina — pcos’ a) = 0 
о 


=> tan2a=— 
u 


AK + AU = Wrriction 
=> м, -4/20/(ап0,-н) 


2 2 
T Ræ and po 
n 


V 
=> vRe«n and pn 


yc 
5 
2 
1 mw = 1 (5m). Ye + AE 
2 2 25 
a Pal AE 
2 2 25 
= Зам зав 
2 5 
lm с = ЭДЕ 
AE = 13.6 
ве =13.6{1-3|=3.(136) 
4) 4 
1 mv? = 9.43.6, 9.13.6 
2 4 5 
= 17 eV, 8.16 eV 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-Ill (Paper-2)-PCM (Sol.)-JEE(Advanced)/18 4 


mg — T = тат 
T cos 30° = maz 
and a» cos 30° = ан 


1 
=> mg=ma,| 1+—~—— 
: | 852 


Height dropped by A 
a a 3a 


cos60° cos37? 4 


To 2,1 2 
mgh = —mv4 +—mv 
g QUAM Ae gee 


Also, ув sin 37° = УА 


2 2 
2 380 _ Vals, 5 
4 2 2 


3 [Зад 
VA T 2 
57783 17 


Piower = Pupper = Po 
3P) х(8) 2P5x12 _ 
(8-х) (28-x) ° 
=>x=4cm 


Wrotal = Wupper + Wiower 
= soor] m( 24) + «(2 = 300R/n(3) 


SECTION - C 
E: SI ПЕ m 2,3! 
3 3 2 4 
ҒА 32 
Fo 27 
= п= 5 


o1htan a = œ2R 
ор R/h _ 


7 e, tana 27 
SS 


B 
-———M 
h sec a sin a = h tana 
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|, = юА — dT 
0 T dx 
cos| —X 
6L 


>T=2Toatx=L 


жемі 
p  2pe 
ЕВЕ ЈАВЕ 
2рє dt 2pe 


> q= NUS 


Or q -S att = 6pe /n(2) 


= _ Vo EN 

у= (УЗ! + i) 

For crossing origin, 
2nm  2(vo/2) 


---- ; kis an integer 
qB qE/m 


5 s- (2E) 
Vo 


For minimum value; k = 1 


27E 


> Brin = = 
0 


For leaving the surface, соѕ0 = 2/3 


y = (v sin 0)t + % gt? = R(1 + cos) ... (1) 
and x = (v cos 0) ... (2) 
and у? -20в 44:13) 
On solving; 


AP =Rsin0+x= 255 +4V2)R 


3a/2 

tano _ за е... > 

2h ? 
2 x 4a T x cos Ө = 4aAg Ph 
cos Ө = 29 : 

2T d 
28 3Aga 
2412-2202 
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| T d?x 
20. —Apg x (1 + sin 30°) = ApR ud PD 


2 
dt Дл 
2 
4R(x + 4) 
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Chemistry PART - II 
SECTION - A 
21. О 
2 __NHp-NHp y 


ү 
20 Н 
сщ aL, 
H 
22. Initial m. mole of Cu?* = 5 


m. mole of H* produced - 1 
m. mole of Cu?* converted to Cu = 1 -0.5 


m. mole of Си?" remaining in solution = 5 — 0.5 = 4.5 
2Cu* + АГ —— Ou, +1, 


|, + 2Na,S,O, ——> 2Nal  Na,S,0, 


4.520.04x V 
V = 112.5 mol 
B——o2R,3S 
23. Both are meso. 
C —— o 2R,3S 
24. Only (D) option is correct. x electron cloud of C» — Cs is present in same plane. 
___Claisen__, 27 
— rearrangement 7? | 


Me 
KOH/EtOH P dd 
-------- 


“5 CHO O 
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26. 


27. 


28. 


2FeSO, ——Fe,O, + SO, + SO, 

Br, +20H——>BrO- +Br~ +H,O 

Cl, + SeOS + HLO—— SeO? +2СГ + 2H" 
Cl, +10, + 20H —22CF +10; -Н,О 


(COOH), —*-+CO,+CO+H,0 
X 2 
СО» — non polar and acidic — sp 
CO — polar and neutral — sp 
НгО — polar, pH = 7 — sp? 
NH,NO, —^—^N,O + 2H,O 
NH,NO, —^—N, -2Н,О 
(NH,), СО, ——N, + «Cr,O, (=) + 4H,O 
NH,CI—*->NH, + HCl 


Solution for the Q. No. 29 to 30. 


32. 


33. 


34. 


Хә = Oz, Хз = Os, Үг = l2 

2l +H,0 +O, ——420H +1, +O, 

l, + 285,02 ——>2l +5,05- 

|, + Starch solution ——5 Blue colouration 


|, +1 (excess) —— Brown coloured |, ion 


Os is thermodynamically more stable as compared to Оз 
Os is pale blue gas which has characteristic smell. 


A > P}, 300 K 
B = Р;, Т 
С — Pz, 300 К 


27—20 vr М 
For state A P, = ш = 2.46 аїт 
; ; V. 
For isobaric process AB LR 
т ER 


T2 = 600 K 

For adiabatic process ВС ТУ?” = Constant 
600(40)"' = 300 (V,)' 

Vi = 113.13 lit. 


SECTION - C 


Мо? + EDTA* | ——Ó[Mg(EDTA)]- 


(Hexadentate ligand) Octahedral complex 


PCI, + 4H,O——>H,PO, + 5HCI 


CN=6 
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35. 


36. 


37. 


38. 


39. 


40. 
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H,,Li,,B,,N,,F, 


Atomic number of metal = 29 
Cu = 3d'°4s' 
Си?* = 309 


2KI+Hgl, —>K, [Hgl,]—— 2K* +[Hgl, | 
i=3 


СІ-С-С-С-С-С--опе chiral carbon pair of enantiomers. 


* 
C—C—C—C—C — —» 2 chiral carbon 
| * 2 pair of enantiomers 


Cl 4 pair of diastereoisomers 
CCl 
C—C—C—C—C — —» achiral molecule 
T 
C—C ! C—C æ achiral molecule 
Cl 
Х-3,у-4,2-2 
х+у+2= 9 
o K ч IMg “Ма! 
|с, /Н,О" 
о COOH 
H,C—CH,—-COOH 
УК (Сис!) >> Ki. (AgCI) 


Thus assume [CI | in solution comes from CuCl only. 
[ct |-,Қ,Сисі-10%М 

For AgCI | Ав” | Cl | - 1.6x10 ^ 

(Ад |-1.6х107 

Х-7 
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Mathematics PART -III 


41. 


42. 


43. 


44. 


45. 


46. 


SECTION- A 


d RE REV. 1 Я 5 : 

4409) + (EOP) = 2f (х) (х) «2t (x): f(x) = -2x g) 50 

ІРІ? + |RQ|? > 2ЇРВ| |RQ| A Р 
|PR|-|RQ| > 2Ar(APQR) 

= 8Ar(APQR) < ЇРВР + |RQ|? + 4Ar(APQR) 

< |PR|? + |RQ|? + 2-|PRI-|RQ| < 8Ar(APQR) + 1 
=> 8Ar(APQR) = [PQ]? + |QR|? + 4Ar(APQR) and 
IPQ]? + [QR]? = 2|/PQ|-|QR| = 4Ar(APQR) 

7 ZR = 90? and RP = RQ 


q = 
So, p,q, сап form a triangle 
p-6 =(b-G)(a-¢)-(6-a)(b-c) - o 


Take, p = 1 
= |1 + a)? = |(1 + cos Ө) + і sin 02 = 2 + 2 cos 0224 3 


=> С050 > 5 so, we get 332 angles 


p= 332 
1996 


2x = ZCBD A B 
2y = ZABD 
In ACBD 
sin(n-(2y+x)) BD BD sin(x-(2x+y)) 

sinx “ВА BC siny : 
=> sin(2y + x) sin y = sin(2x + y) sin x D C 


=> [eos (y +x) —cos(3y+x)]= S[cos(x+y)-cos(3x=+y)] 


Оозу ABO 
2 2 


0 < (Зу + x) + (Зх + y) < 2n 
2 Зу + х= Зх+у=х=у 
= «АВР = ZCBD > Ар = CD 


= g(x) =b 
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- 


Va 
47. Let, OA = хі, OB = ут, OC = 2: be points on X, Y, Z axis then equation of plane is 
X y Z 
ar к ---1 
Xv у 4, 
1 2 3 
> —+—+—=1 
Xv у 2 
2. Locus is LNSCN 
X y 2 


6 4 
48. Total ways = °C, + °C, x 4С, + °C, х 2: + °C, x °C, x 2: + |8 


(2) 4 


49.-50. f(x? + y f(z)) = x-f(x) + z Қу) 


Х-у-7-0 

f(0) = 0 

x=0 

f(y-f(z)) = z-f(y) 
=Z 


T 


51.-52. Ar.(Bo, B1, ....., Bn-1) = "со =] 
4 n 


EAS AS sores ge 
2 n 


QU T 
ААА. А,) 191 005 done 
` Ar. (B, В,.....В„) n cot * n 
4 n 
SECTION - C 


3/2 3 x3 


53. — x(f09)* хац) = (Vit (x) - 2: Vie xt (x) 4 - 


1 xS Ү 1x3 
В-А- | Vx f(x dx dx 

0 2 04 
Де 4-7 

16 
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55. 


56. 


57. 


58. 


59. 


60. 


o - А 
z. || + ЛА = || – о2А2| = |! — оА|| + ®А| 

As, А--А! 

I- oA =1 + oA' = (1 + оА) = |! + AA4| = |! + @AI|I + А|' = |I + @Al? > 0 
Same, can be seen for A > 0 


If x > 2 then x? — 3x > 4x -x = x >Vx+2 
=> |x| < 2 take x = 2 cos 0 for some 9 e (0, x] 


= 2c0s30 = J2(14 cos0) 


=> eine! sine =й 
4 4 


„= 2, 2сов 47, -5(-5) 


B? -t(B).B«1-0 
> AB – (tr(B)A + АВ-! = 0 
^. tr(AB) — tr(A)tr(B) + tr(AB~) = 0 


Using property 


Using property of parabola 


f(x)-f 
іт EO EX) 6 
хә X 
= For any е > 0 there is 6 > 0 such that |x| < 6 and [f(x) – f(ax)| < є |x| using triangle inequality 
(х) — f(a" x) < |f(x) – f(a x)| + f(a x) – f(a? x)| + ..... + f(a" ^ х) – f(a" x) 
n 
1-о Ix < € |x| 
1-о 


2 


< € |x|(1 ач02-...40771))- 
As, n — œ 


e) s 


Let g(x) = Ғ(хуе” “9 
g(a) = g(b) so using Rolle’s theorem іп С е (a, b) 
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FULL TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-lis Physics, Part-ll is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 ЇЇ ЇЇ | 
121111 Ї1ЇЇЛ ЛЕЛЕ 


 епотенм. ГО 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The range for a projectile that lands at the same elevation from which it is fired is given by 
R = (u?/g) sin 20. Assume that the angle of projection = 30°. If the initial speed of projection is 
increased by 195, while the angle of projection is decreased by 296 then the range changes by 

(A) -0.396 (B)+ 4.396 

(C) +0.65% (D) 0.8596 


Two highways are perpendicular to each other: imagine them to be along the x-axis and the 
y-axis, respectively. At the instant t = 0, a police car P is at a distance d = 400 m from the 
intersection and moving at speed of 80 km/h towards it along the x-axis. Motorist M is at a 
distance of 600 m from the intersection and moving towards it at a speed of 60 km/h along the y- 
axis. The minimum distance between the cars is 

(A) 300 m (B) 240 m. 

(C) 180m. (D) 120 m 


Two identical blocks are attached by a massless string T 

running over a pulley as shown in Figure. The rope 

initially runs over the pulley at its (the rope's) midpoint, T 

and the surface that block 1 rests on is frictionless. 

Blocks 1 and 2 are initially at rest when block 2 is 

released with the string taut and horizontal. Assume that 

the initial distance from block 1 to the pulley is the same mg 
as the initial distance from block 2 to the wall. 


(A) Block 1 hits the pulley before Block 2 hits the wall 

(B) Block 2 hits the wall before block 1 hits the pulley 

(C) Block 1 hits pulley simultaneously with block 2 hitting the wall 

(D) Which block hits the obstruction first depends on the actual mass of the blocks and the length 
of the string. 


Space for Rough work 
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4. A person starts with a speed of v(0.5gr) at the 
top of a large frictionless spherical surface, and 
slides into the water below (see the drawing). 
Then, the person 
(A) loses contact when cos 0 = 1/3 
(B) slides through a height of r/6 before losing 
contact 

(C) slides through a height of r/3 before losing 
contact 

(D) never loses contact with the surface 


5. Suppose that water drops are released from a point at the edge of a roof with a constant time 
interval At between one water drop and the next. The drops fall a distance h to the ground. If At is 
very short ie the number of drops falling though the air at any given instant is very large then the 
CM of the drops is very nearly at a height (above the ground) of 


(A) h/2 (B) h/3 
(C) 2h/3 (D) 3h/4 
6. The moment of inertia of a uniform solid regular tetrahedron of mass m and edge a, about its 
symmetry axis (i.e. an axis passing through one vertex and the centre of the opposite face) is: 
(A) та2/10 (B) 3ma?/10 
(C) ma?/15 (D) ma?/20 
7. A uniform rod lies at rest on a frictionless horizontal surface. A particle, having a mass equal to 


that of the rod, moves on the surface perpendicular to the rod collides with it, and finally sticks to 
it. The minimum loss of KE in the collision, under the given conditions, is 

(A) 5% (B) 10% 

(C) 20% (D) 30% 


Space for Rough work 
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A pendulum of length 1m hangs from an inclined wall. Suppose that this 
pendulum is released at an initial angle of 10? and it bounces off the 
wall elastically when it reaches an angle of -5? as shown in the figure. 
Take g = л? m/s2. The period of this pendulum is (іп second) 

(A) 2/3 


The Earth has a circular orbit of radius r 

and period t around the Sun; Mars has a Mars 
circular orbit of radius R and period T. In 

order to send a spacecraft from the Earth 

to Mars, it is convenient to launch the 

spacecraft into an elliptical orbit whose қ 
perihelion coincides with the orbit of the 

Earth and whose aphelion coincides with 

the orbit of Mars; this orbit requires the 

least amount of energy for a trip to Mars. 

The time t' taken by a spacecraft to reach 

Mars from the Earth satisfies: 

(A) t'=(t + Ty2 

(B) t? = (t? + T2)/2 

(C) t” = (t + Т%/2 Earth 
(D) (2t)^ = (t + Т?)/2 


When a force accelerates a body immersed in a fluid, some of the fluid must also be accelerated, 
since it must be pushed out of the way of the body and flow around it. Thus, the force must 
overcome not only the inertia of the body, but also the inertia of the fluid pushed out of the way. It 
can be shown that for a spherical body completely immersed in a nonviscous fluid, the extra 
inertia is that of a mass of fluid half as large as the fluid displaced by the body. The acceleration 
of a small spherical air bubble in water is nearly 

(A) zero. (В) g 

(C) g/2. (D) 2g 


Space for Rough work 
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11. 


A uniform rectangular plate is hanging vertically downward from a hinge that passes along its left 
edge. By blowing air at 12 m/s over the top of the plate only, it is possible to keep the plate in a 
horizontal position, as illustrated in part (a) of the drawing. To what value of speed should the air 
be blown so that the plate is kept at a 30? angle with respect to the vertical, as in part (b) of the 


drawing? 
Moving air 

| 

—- 

энэ 

Hinge Edge of view 
9 plate 
(a) 

(A) 12m/s 
(С) 6V2 m/s 


The drawing shows a bicycle wheel of 
radius r, resting against a small step whose 
height is h=r/5. А clockwise torque is 
applied to the axle of the wheel. As the 
magnitude of torque increases, there 
comes a time when the wheel just begins 
to rise up and loses contact with the 
ground. Let this torque be т. What is the 
magnitude of the horizontal component of 
the acceleration of the centre of the wheel 
when a torque of 2т is applied? Assume 
that the wheel doesn't slip at the edge of 
the step when this torque is applied (ignore 
the mass of the spokes). 


(A) 4.8 m/s? 
(C) 2.4 m/s? 


(B) 6 m/s 
(D) 1242 m/s 


(B) 3 m/s 
(D) 1.5 m/s? 


Space for Rough work 
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A gas fills the right portion of a horizontal 
cylinder whose radius is 5.00 cm. The initial 
pressure of the gas is 101 kPa. A frictionless i Pi 
movable piston separates the gas from the left spring ІП 
portion of the cylinder, which is evacuated апа ми 
contains an ideal spring, as the drawing shows. 
The piston is initially held in place by a pin. The 
spring is initially unstrained, and the length of the 
gas-filled portion is 20.0 cm. When the pin is 
removed and the gas is allowed to expand, the 
length of the gas-filled chamber doubles when it 
finally reaches equilibrium. The initial and final 
temperatures are equal. Determine the spring 
constant of the spring. 

(A) 200 N/m (B) 20 N/m 
(C) 2 N/cm (D) 2 N/mm 


Unstrained 


Heat flows from a reservoir at 373 K to a reservoir at 
273 K through a copper rod as shown in the figure. The 
heat then leaves the 273 K reservoir and enters a 
Carnot engine, which uses part of this heat to do work 
and rejects the remainder to a third reservoir at 173 K. 
What fraction of the heat leaving the 373 K reservoir is 
rendered unavailable for doing work, as compared to 
the situation where a Carnot engine is connected 
directly between the 373 K and 173 K reservoirs? 

(A) 3% 


Copper 
rod 


Space for Rough work 
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A handclap on stage in an amphitheater 
sends out sound waves that scatter from 


terraces of width w = 0.75 m (see figure). =< 4 
The sound returns to the stage as a А. 
periodic series of pulses, one from each 0 


terrace; the parade of pulses sounds like a Terrace 
played note. Assuming that all the rays in 

Figure are horizontal, find the frequency at 

which the pulses return (that is, the 

frequency of the perceived note). Take the 

speed of sound to be 330m/s. 

(A) 248Hz (B) 220 Hz 
(C) 456 Hz (D) 440Hz 


An RC- circuit, with R = 600КО and C= 10pF, is connected to а 5.0-V battery until the capacitor is 
fully charged. Then, the battery is suddenly replaced with a new 3.0-V battery of opposite polarity. 
At what time after this replacement will the energy stored in the capacitor be zero? 


(given that e « 2) 


(A) 128 (В) 6s 
(C)3s (D)1.5s 


The drawing shows a frictionless incline and 
pulley. The two blocks are connected by a wire 
(mass per unit length, u = 25 g/m) and remain 
stationary. A transverse wave on the wire has a 
speed of 60 m/s relative to it. Neglect the weight 
of the wire relative to the tension in the wire. If 
the mass тг be increased by 1%, the speed of 
the transverse wave will be 

(A) 60.2 m/s 

(B) 60.3 m/s 

(C) 60.4 m/s 2 

(D)60.6 m/s Ж 30.09 y 


Space for Rough work 
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The drawing shows a coil of copper wire that consists of two semicircles joined by straight 
sections of wire. In part (a) the coil is lying flat on a horizontal surface. The dashed line also lies 
in the plane of the horizontal surface. Starting from the orientation in part (a) the smaller 
semicircle rotates at an angular frequency w about the dashed line, until its plane becomes 
perpendicular to the horizontal surface, as shown in part (b). A uniform magnetic field B, constant 
in time and is directed upward, perpendicular to the horizontal surface. The field completely fills 
the region occupied by the coil in either part of the drawing. The magnitude of the magnetic field 


is B= 2 T. 
TB TB 


201. 


(b) 


The resistance of the coil is 0.4 O, and the smaller semicircle has a radius of 20 cm while the 
bigger one has a radius of 40 cm. The angular frequency at which the small semicircle rotates is 
w = 15 rad/s. Determine the average current |, if any, induced in the coil as the coil changes 
shape from that in part (a) of the drawing to that in part ( b). 

(А) 0 А. (B) 1A 

(С)2А. (D) ЗА 


If a hole is punctured іп a tire, the gas inside will gradually leak out of it. Let's assume the 
following: the area of the hole is A; the tire volume is V; and the time it takes for most of the air to 
leak out of the tire be t. This time can be expressed in terms of the ratio A/V, the temperature T, 
the Universal gas constant R, and the mass of the gas molecules inside the tire, m. Under these 
assumptions, we can use dimensional analysis to find an estimate for t. Assuming this estimate to 
be correct, if the mass of air within a tyre is increased by 70%, the absolute tyre temperature 
increased by 20%, while the area of the punctured hole is doubled (but still small) then the time in 
which a tyre will go flat will 

(A)increase by 10% (B) increase by 25% 

(C) decrease by 25%. (D) decrease by 40% 


Space for Rough work 
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20. 


21. 


22. 


A long wire carries current of 25 A parallel to the 
positive x axis, except for three of the four segments 
that follow the edges of a cube of side 0.4 m, as 
shown in figure. The wire is in a uniform magnetic 
field of 2.0 T directed parallel to the positive x axis. 
What is the net magnetic force on the wire (in 
newton) ? 


(A) 20j (B) 20k 
(C) 20(j -k) (D) -20j 


A uniformly charged square plate having side L carries a uniform surface charge density c. The 
plate lies in the y-z plane with its center at the origin. A point charge q lies on the x-axis. The flux 
of the electric field of q through the plate is $o; while the force on the point charge q due to the 
plate is Fo, along the x-axis. Then, 


Е Е 
A) o= 0 В) o= 0 
vu dol xd Фо 

_ FL _ 90 
(0) o- (D s- 0 


A riverside warehouse has two open doors as shown in 
Figure. Its walls are lined with sound-absorbing material. 


A boat on the river sounds its horn. To person A the B 
sound is loud and clear. To person B the sound is а. БЕС - -Pom 
barely audible. The principal wavelength of the sound H ) Г a 


waves is 2m. Assuming person B is at the position of 
the first minimum, determine the distance between the 
doors, center to center. Distance AB = 20 m and the distance 
of A from the doors is 150 m. 

(A) 7.5m (B) 15m 

(C) 5m (D) 10m 


Space for Rough work 
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The reflecting surfaces of two intersecting flat mirrors are at 
an angle 0 (0°< 0 « 90°), as shown in Figure. For a light ray 
that strikes the horizontal mirror, the emerging ray intersects 
the incident ray at ап angle p. If one of the mirrors is rotated at 


В 
99 = 1°/s, then the angle В changes at the rate of "va 
dt 
4 
(А) 12/6 (В) 22/5 
(C) -1°%s (D) –2°/5 


The switch in Figure (a) closes when Vc =2V/3 and opens when Vc = V/3. The voltmeter 
reads a voltage as plotted in figure (b). What is the period T of the waveform? (take В: = 
6R and Re = 3R; and /n2 = 0.7 if required) 


= ү 
Voltage- ~ T 
controlled Үй 
switch “с (v) Vc 
(a) 
(A) 12 RC (B) 8.4 RC 
(C) 11 RC (D) none of these 


A diode is a device that allows current to . 
be carried in only one direction (the Же 
direction indicated by the arrowhead in its 
circuit symbol). Find (approximately) in terms 
of AV and R the average power delivered to 
the diode circuit of the figure. Assume that the 
diodes are ideal and AV is the rms voltage 
applied to the circuit. 
2 
(A) AY ов 
R 

(av)? 

R 


(B) x 0.8 


Space for Rough work 
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26. 


27. 


28. 


Ап observer to the right of the 
mirror—lens combination shown in 
Figure sees two real images that 
are the same size and іп the 
same location. One image 15 
upright and the other is inverted. 
Both images are 1.50 times larger 
than the object. The lens has a 
focal length of 10.0 cm. The lens 
and mirror are separated by 40.0 
cm. Determine the focal length of 
the mirror. Do not assume that 
the figure is drawn to scale. 


(A) 35/6 cm 
(C) 20 cm 


12 


Mirror Lens 
Images 
Object 
(B) 35/3 cm 
(D) 10 cm 


The angle of incidence of a light beam onto a reflecting surface is continuously varied. The 
reflected ray is found to be completely polarized when the angle of incidence is 60?. What is the 
index of refraction of the reflecting material? 


43 2 
(А) -- (B) — 
2 43 
(С) V3 (D) 2 
A sphere of radius R has a uniform volume um 


charge density. Determine the magnetic dipole 


moment of the sphere when it rotates as a rigid 
body with angular speed о about an axis through 
its center. The total charge of the sphere is q. 


(A) Are 
(В) ARo 


(C) 2922 


Space for Rough work 
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A Rydberg atom is a single-electron atom with a large quantum number n. Rydberg states are 
close together in energy, so transitions between adjacent Rydberg states produce long- 
wavelength photons. Consider a transition from a state n+ 1 to a state n in hydrogen. The 
wavelength of the emitted photon varies with quantum number n as 

1 
(А) == (В) п 
n 
el 
n? 


(C) (D) п 


As part of his discovery of the neutron in 1932, James Chadwick determined the mass of the 
neutron (newly identified particle) by firing a beam of fast neutrons, all having the same speed, as 
two different targets and measuring the maximum recoil speeds of the target nuclei. The 
maximum speed arise when an elastic head-on collision occurs between a neutron and a 
stationary target nucleus. Represent the masses and final speeds of the two target nuclei as m1, 
Ул, m2 and уг and assume Newtonian mechanics applies. The neutron mass сап be calculated 
from the equation: 

ПМ -M2V2 


m 


V2 -V4 

Chadwick directed a beam of neutrons on paraffin, which contains hydrogen. The maximum 
speed of the protons ejected was found to be 3.3 x 10" m/s. A second experiment was performed 
using neutrons from the same source and nitrogen nuclei as the target. The maximum recoil 
speed of the nitrogen nuclei was found to be 4.7 x 106 m/s. The masses of a proton and a 
nitrogen nucleus were taken as 1 u and 14 u, respectively. What was Chadwick's value for the 
neutron mass? 

(A) 1.16 u (B) 1.47u 

(C) 0.95 u (D) 1.80 u 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


A saturated solution of СаҒ2 is found to contain 2x10 ^ M of F ions. Кер of CaFeis : 


(А) 8x10? (B) 4x10? 

(C) 2x10? iD) 10775 

In the absence of external magnetic field, d-orbital is 

(A) 3-fold degenerate (B) Non-degenerate 
(C) 5-fold degenerate (D) 7-fold degenerate 
Identify the correct statement: 


(A) 0.1 M NaCl and 0.1 M glucose solution are isotonic. 

(B) 0.1 M NaCl and 0.3 M glucose solution are isotonic. 

(C) The boiling point of 0.1 m aqueous urea solution is less than 0.1 m aqueous KCI solution. 
(D) The freezing point of 0.1 m glucose solution is less than 0.1 m KCI solution. 


A reaction is carried out at 600 K. If the same reaction is carried out in the presence of catalyst at 
the same rate and same frequency factor, the temperature required is 500 K. What is the 
activation energy of the reaction, if the catalyst lowers the activation energy barrier by 20 kJ/mol? 


(A) 100 (B) 120 

(C) 80 (D) None of these 

When pressure is applied to equilibrium system: 

Ice = Water 

Which of the following statement is correct? 

(A) More amount of ice will form. (B) Melting point of ice decreases. 
(C) Equilibrium will not disturb. (D) Both (A) and (B). 


The enthalpy of neutralization of a strong acid by a strong base is — 57.32 kJ/mol. The enthalpy of 
formation of water is — 285.84 kJ/mol. The enthalpy of formation of aqueous hydroxyl ion is: 

(А) 4228.52 kJ/mol (B) -114.26 kJ/mol 

(C) -228.52 kJ/mol (D) 4114.2 kJ/mol 
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The ratio of coefficient of HNOs, Fe(NO3)? and NH4NOs in the following redox reaction 
Fe + HNO, ——Fe (NO,),  NH,NO, -Н,О 


are respectively 
(A) 10:1:4 (B) 4:10 :1 
(C) 4:1:10 (D) 10:4:1 


An electron is revolving round the nucleus of Не? ion with speed 2.2 х 10° m/s. The potential 
energy of the electron is (if atomic number of He = 2, 1 eV = 1.6 x 10? J. Mass of electron = 9 х 
10?! kg) 

(A) - 13.61 eV (B) - 6.8 eV 

(C) - 27.22 eV (D) zero 


In a compound XY2O^4, the oxide ions are arranged in CCP arrangement and cations X are 
present in octahedral. Cations Y are equally distributed between octahedral and tetrahedral voids. 
The fraction of the octahedral voids occupied is 


(A) 


Oo|——nmi- 


(C) 


The conductivity of saturated solution of Ваз(РО4)2 is 1.2х107О ст". The limiting equivalent 
conductivities of BaClz, K3PO4 and KCI аге 160, 140 and 100 О 'cm'eq ", respectively. The 
solubility product of Bas(PO4)e is 

(A) 10° (B) 1.08x10° 

(C) 1.08x10 7 (D) 1.08x10 7 


Which of the following graph is correct for real gases other than hydrogen and helium at 0°C? 


(A) (B) 


о —> 


о —> 


V —» 
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42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


[Co(NH3)4(NO»)2]CI exhibits 

(A) linkage isomerism, geometrical isomerism and optical isomerism. 
(B) linkage isomerism, ionisation isomerism and optical isomerism. 

(C) linkage isomerism, ionisation isomerism and geometrical isomerism. 
(D) ionisation isomerism, geometrical isomerism and optical isomerism. 


In which of the following species pr -dr bond is present but px -pr bond is absent? 
(A) SOs (В) 5Ог 
(С) CS2 (D) 502С12 


Which of the following statement is incorrect about the structure of BzHe is 
(A) It has four 2C — 2e" bond and two 3C — 2e" bond. 

(В) The hybridization of each boron atom is sp?. 

(C) All hydrogens in BzHe lie in the same plane. 

(D) Terminal bonds are shorter than bridged bonds. 


Which of the following can't be separated by H2S in dil. HCI? 


(A) Bi?*; Mn?* (B) Pb?*; Hg?* 
(C) Zn; Cu?* (D) Ni?*; Си" 

The correct order of increasing oxidizing power in the following series is: 

(A) VO; < Cr,O* < MnO; (B) Cr,O* < VO; < MnO; 

(C) Сг,0% «MnO, < VO; (D) MnO; < Сі,0% < VO; 

Aqueous solution of Маг52Оз on reaction with Cl» gives 

(A) Маг5:Ов (В) NaHSO4 

(C) NaCI (D) NaOH 

Which one of the following is an incorrect statement? 

(A) Ozone is diamagnetic in nature. (B) Ozone oxidizes PbS to PbSO.. 

(C) Ozone oxidizes acidic solution of КІ. (D) Ozone is used an oxidizing agent in the 


manufacture of KMnO.. 
Which of the following statement is correct? 
(A) LiOH » NaOH » KOH » RbOH (solubility order) 
(В) Be(OH)2 > Mg(OH)e > Ca(OH)? > Sr(OH)e (basic strength order) 
(C) Li « K « Na « Rb « Cs (density order) 
(D) Lit > Na* > K* > Rb* > Cs* (ionic mobility in aqueous medium) 


Coagulation is not done by 
(A) Persistant dialysis (B) Boiling 
(C) Electrophoresis (D) Peptisation 
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FoC = CF2 is a monomer of 


(A) Nylon (B) Teflon 

(C) Glyptal (D) Buna-S 
Which of the following test is used for identifying carbohydrates? 
(A) Millon's test (B) Molisch's test 
(C) Biuret test (D) Nihydrin test 


Which of the following compound does not give Tollen' test? 


(A) OH (B) H -COOH 
H4C—HC 
OCH; 
(C) вс OH (D) 


^ „CHO 
C 23 DLHSO, A +B 

Identify the major products of the above reaction? 

(A) 18 (B) 0 


6) 


"Qum "Qo 
OH + O== OH + O= 
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55. Which product can't be obtained in following reaction? 
CHO 
СН,СН,СНО 
он- 
СН,СНО 
(А) СНО (В) СНО 
co” OL 
CHO 
(C) СН,СНО (D) CHO CHO 
CO i 
56. Which of the following orders is true regarding the acidic nature of phenols? 
(A) Phenol > o-cresol « o-nitrophenol (B) Phenol « o-cresol « o-nitrophenol 
(C) Phenol > o-cresol > o-nitrophenol (D) phenol « o-cresol > o-nitrophenol 


57. 
(СН, ), NH (1) МамО,-НСІ 0-5*c 
— ove DMF >A (ii) Hp catalytic reduction >B 
(A) (B) ња 
ON NH, N NH, 
H3C 
(C) РЕ, (D) нс 
e 2» M o 
A Н,С 
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When benzamide is treated with POCIs the product is 
(A) Aniline (B) Chlorobenzene 
(C) Benzylamine (D) Benzonitrile 


Which of the following species is aromatic? 


(A) [> (В) Гр" 


(С) T (D) ® 
| % 


The following pair is related as 


CH; CH 
H Cl H са 
XX, Xx 
H | CI H | H 
CH; H,C—Cl 
(A) Same compound (B) Diastereomers 
(C) Enantiomers (D) Structural isomers 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


: 2 
Sum of series of соғ! EM + cot ES + со! 18. + со! 23 + 


43 Л B po œ is equal to 
2 T 
"a (8) 2 
ш T 
шиг (D) т 


From any point R two normals which are right angled to one another are drawn to the hyperbola 


2 
cu be =1 (a » b). If the feet of the normals are P and Q then the locus of the circumcentre of 


a 
the APQR is 
25.02 2 SONS 2 2 2 2\2 
(4) а-ы 8) 5-5 -|5-4 
а<-р a^ b а -b а b 
2 2 
(C) x? +y? Ё x? y? (D) x? +y? Е х? y? 
атар” (a? b? a +b? (a? b? 


If point P lies on the plane of AABC such that ZBAC = ZBPC and H is orthocentre of AABC. D is 
midpoint of BC and E is the midpoint of PH, then 

(A) DE is perpendicular to AP (B) DE is parallel to AH 

(C) DE is perpendicular to PB (D) none of these 
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Let f: [0, 1] — R be a continuous function then which of the following is maximum value of 


1 1 
[ct (x)dx -|х(қо)) dx for all such functions 
0 0 


1 1 
А) 15 rS 

1 1 
(0) 6 (0) 26 


If f(x) is a polynomial function with positive integral coefficients (degree of f(x) > 1) and for x > 1, 


ҚЫ. | | 

EE is an integer then (where [.] denotes the greatest integer function) 
X 

(A) x e [1, 2) (Bx (23) 

Шашы (D) none of these 


A five digits number has to be formed by using the digits 1, 2, 3, 4 and 5 without repetition such 
that the even digits occupy odd places. Find the sum of all such possible numbers 


(A) 1199988 (B) 1166688 

(C) 1266688 (D) none of these 

Suppose two complex numbers 2 = a + ib, o = с + id satisfy the equation 2+®%__® then 
Z 2+0 

(А) both a and c аге zero (B) both b and d are zero 

(C) both b and d must be non zero (D) at least one of b and d is non zero 


Let OP, OQ, OR are three edges of a regular tetrahedron of edge length a. If p, d and г are the 
position vectors of the points P, Q and R & O is the origin then px q+qxr+frx P is equal to 


V3 a? 2 


a 
A B) — 
(А) 2 (8) 5 
343a? 743a? 

(Quum (= 2 

Find the number of terms іп the expansion of (x + у + z) which must contain x 
(A) 28 (B) 24 

(C) 22 (D) 21 
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70. 


71. 


72. 


73. 


If а,б, © are three non coplanar unit vectors, the angle between them pair wise аге ex and - 


then the [a b | is 


48-41 48 +1 
(UE (p) 225 
ones (5) 34652 
x y 2 
1+0 +o о? +1 
y 2 x 


is equal to zero if 


If œ = 1 is cube root of unity and x + y + z = 0, then 5 
о-ө 0+1 1+0 


2 x y 
o+1 1+0 w+? 
(A) х2 + y? + 22 = 0 (В) х + уг + 202 = Оогх = у= 2 
(CO)xzyzzz0 (D) x = 2y = 3z 
If a1, аг, аз,..... a2n +1 are in A.P., then 922 721, 820782 | | Ania а ic equal to 
85,4 +A, а, + 85 an+2 + Ay 
п(п +1) (a; —a,) (в) п(п +1) 
2 an+ 2 
n-1)n(a,-a n(n-1)(n-1)(a,-a 
(C) ( ) ( 2 1) (0) ( X M X 2 1) 
а an+ 


n+1 


ABC is right triangle in which ZB = 90? and BC = a. If n points L1, Le, Ls, ....., Ln on AB is divided 
іп (n + 1) equal parts and LiM1, L2M2, L3Ms, ....., LnMn are line segments parallel to BC and Mi, 
Мә, Ms, ....., Mn are оп AC, then the sum of the lengths L1M1, L2M2, ....., LnMn is 


a(n+1) а(п-1) 
(А) <> (8) -- 
(С) E (D) none of these 
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"С 


n 


Find the sum of the series D C. 
1 

A m cm 

(^) (n+3)(n+2) 
2 

С —— : - == 

(0) (n+1)(n+2) 


se S) ТЕЛЕУ 


1 
(n+1)(n+2)(n+3) 
2 
(n+1)(n+2)(n+3) 


(B) 


(D) 


If x + 2y + 3z =n and x, y, z are positive integers then the number of ordered trip lets (x, у, 2) 


satisfying the equation are 
(А) "С, 
(C) SEC 


(B) "C, з 
(D) none of these 


px + ду = 40 is a chord of minimum length of circle (x — 10)? + (y — 20)? = 729. If the chord passes 


through (5, 15), then p??? + q??13 is equal to 


(A) 0 
(C) 22013 


(В) 2 
(б) 22014 


The area enclosed by the curve max{|x — 1|, |у|} = kis 100, then k is equal to 
B) 8 


cosx + 3/3 


14 Asin( x 4 5) 4i х + z) 
3 3 
cosx 


(A) —————— 4c 
1+2sin(x+ | 
3 


dx is 


(C) SINX еб 


үдэн х 
3 


(D) none of these 


(B) Secx ъс 


үдэн x+ =) 
3 


(D) Stan í + E + Э) +C 
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80. 


81. 


82. 


83. 


84. 


1 1 
A) n+—, nel В) n-—, nel 
(A) HT (B) 35 
1 
C) n+——, nel D) n+—, nel 
(C) р (0) 
3 2 
j^ x +X Y dx is 
Х 
5 5 
A) Lin| 14% (B) Len) LX. Joe 
5 (1+x°) 5 1-х 
5 5 
(С) т 1 | +0 (D) 1 [s E 
5 ((1-х) 5 (1 
If Ais skew symmetric matrix and n is odd positive integer then A" is 
(A) a symmetric matrix (B) a skew symmetric matrix 
(C) a diagonal matrix (D) none of these 


A random variable x has probability distribution 
Х 1 2 3 4 5 6 7 8 
P(x) 0.13 0.22 0.12 0.21 0.13 0.08 0.06 0.05 
For the event E = {x is an odd number}, F = {x is divisible by 3} and G = {x is less than 7} the 
probability P(E U (F & G)) is equal to 


(A) 0.87 (B) 0.77 
(C) 0.52 (D) none of these 
2,04 | x-3 y-1 2-2 л А . 
A plane containing the line E = and it is passing through the point (4, 3, 7). The 


2 4 5 
equation of the plane is 
(A) 4x + 8y + 8224 (В) 4x -8y - 8224 
(C) 4x - 2y - 1020 (0) 4x -8y «82-4 
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If f(x) = sint x + cos* x — ssi 2x then the range of f(x) is 


3 17 
А) |0,= --,- 
(A) | J (B) l : 4 

9 3 7 
С) (0, р) |=, – 
ЕН ПЕН 
The exhaustive interval of real values of х such that 412 —4x »1-44хХ--4 is 
wy [1 85 & 18 

8 8 8 

Let 1, a, 05, а", ..... , a^ 7 ! are nth roots of unity and for a natural number P, Ар -{х DX ү, 
k e l, then 


(A) Ар has n elements if P is a divisor of n 

(B) number of elements in Ar is one less than the highest proper divisor of n (if P is divisor of n) 
(C) number of elements in Ар is always a divisor of n 

(D) none of these 


Triangle ABC is formed by the lines 7x - y + 320, x + y — 3 = 0 and x – Зу — 31 = 0. Three new 
lines are drawn parallel to BC, CA, AB passing through A, B and C intersecting each other at P, Q 
and R respectively the circum centre of APQR lies on 

(A) бх + 2y = 5 (В) Зх +y=3 

(С) 5х+у= 0 (б) попе of these 


If atleast one root of quadratic equation with integral coefficients ax? + bx + с = 0 (where a, b and 
с are sides of a triangle) is same as one of the roots of the quadratic equation x? + kx + 2 = 0 


(k > 12), then tan 256 |а СА is equal to 


If f"(x) + f'(x) + Р(х) = x? be differential equation of a curve and let P be the point of maxima then 
the number of tangents which can be drawn from P to x? — y? = a? is/are 

(A) 1 (B) 2 

(C) 3 (D) none of these 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - Ill 
(Main) 

Q. Мо. | PHYSICS | Q. No. | CHEMISTRY | О. No. | MATHEMATICS 
1. |D 31. |B 61. |B 
2. |B 32. |C 62. |C 
3. |A 33. (|С 63. |А 
4. |B 34. |B 64. |B 
5. |С 35. |B 65. |A 
6. |D 36. |C 66. |A 
7. |С 37. |р 67. 10 
8. |р 38. |C 68. |А 
9. |р 39. | A 69. |D 
10. |р 40. |B 70. |D 
11. |С 4. |c 71. |B 
12. |С 42. |С 72. |А 
13. |р 43. |р 73. |C 
14. IC 44. |C 74. |A 
15. |B 45. |B 75. |D 
16. |B 46. |A 76. |D 
17. |A 47. |B 77. |А 
18. |р 48. |С 78. |А 
19. |р 49. |С 79. |C 

20. |р 50. |р 80. |B 
21. |B 51. |B 81. |C 
22. |A 52. |B 82. |B 
23. |D 53. |С 83. |C 
24. |B 54. |C 84. |C 
25. |B 55. |D 85. |С 
26. |B 56. | A 86. |D 
27. |С 57. |B 87. |C 
28. |D 58. |р 88. |B 
29. |D 59. |р 89. |D 
30. |A 60. |р 90. |B 
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Physics PART - | 


SECTION – A 
1. OR/R = 2би/и + 2cot20 60 


2. If s be their separation at time t then, 
s? = (0.4-80t)? + (0.6-60t)? 
where t is in hour, s in km. Minimise s using calculus. 


3. The horizontal acceleration of Block 1 is always greater than that of block 2. 


4. The normal reaction vanishes when the person loses contact with the surface: 
mv?/r = mg cos 0; 
Conservation of energy gives: 
1/2 mv? + mgr cos Ө = 1/2 mu? + mgr; where и? = 0.5gr 


5. The droplets fall a distance 20 in time ї, and the number of the droplets and hence their mass 


is proportional to dt. Computing the CM of the droplets using the definition, we get the result. 


2 
6. For an equilateral triangle of side a, moment of inertia is "5 about an axis passing through its 


CM and perpendicular to plane - the result of the integration is similar to that of a solid cone along 
its axis: a factor of 3/5. 


| 3( та? 
25( 12 


T. The maximum loss occurs when the 


collision is "head-on" and the 2L—» length of rod 
minimum is when it collides at an end. | | 
Assume that the particle strikes the x location where 
rod (of length 2L) perpendicularly at a particle strikes rod 
distance x from its centre. Apply 
conservation of momentum апа 4 
angular momentum to calculate the FT 
final velocity of the rod and also its 
angular velocity. The fractional loss in 
KE = 1/[3(х/0)2 + 2] 
3 
0.2 x 
0.1 0.5 0:9 
8. We take Ө = (10°) cos (zt); calculate t when Ө = -59. This gives t = 2/3 (s). The period is 2 times 
this. 
9. Use Kepler's Law of Periods. 
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If m be the mass of water displaced, the buoyant force is mg, while the mass of the extra water 
that has to be pushed "out of the way" is effectively m/2. 


Taking torques about the hinge, we get: 
In the 1st case, mgL/2 =p AL/2 
In the second case, mgL/4 = p' AL/2 


When the wheel gets just lifted T = mg(3r/5). But when a torque of 21 is applied, we can write: 
mg(3r/5) = la, 

where | = 2mr?. 

The horizontal acceleration is ra(4/5). 


The final pressure is p= T kPa ; kx = prr? where x = 0.2, the compression in the spring and 


r = 0.05 the radius of cylinder. 


With reservoirs at 273 K, 173 K: 
W 273-173 


= 0.37 
Q 273 
With reservoirs at 373 K, 173 K: 
W' 373-173 -0.54 
Q 373 
W' -W = (0.54 - 0.37)Q = 0.17 Q 
T= A f= 1 
V T 
и җи CR 
(3 +5)volt 
21468. 


Tension, Т э ЭШ... :ү- I re T DLE (where, m: « 2m2) 
2(m, + т) и v 21 3m, 


The change in flux Аф = 2128 , where r = 0.2 m 


EL 
1/20 
Current = average emf / resistance 


Average emf = 


Using dimensional analysis or otherwise t -X BE x some numerical factor 


Substituting the values we get Қ = 7 = = 0.6 


Force = 25(0.4i — 0.4k) x 2i =—20] 


The correct answer can be determined by dimensional analysis. 
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22. AD _ AB - 20m 
2d 


where A = 2 т 
D=150m 
44-75 


23. From geometry p = (180° — 20) 
dB 200 


24. When the switch closes at Vc = 2V/3 the capacitor discharges through R2 = 3R 
T(discharge) = 3RC /n 2 (since the voltage halves). 
The charging occurs through Ri + Re = 9R 
T (charge) = 9RC/n2 


T= 12 RC /n2« 8.4 RC 


25. When the left end is positive, upper diode conducts and lower diode is cut off. 
2. end is positive the lower diode conducts. 
Reg =R+ T - үп 
Power = (av)? Í + Ё| 1 ш (avy? x 0.8 
7] 2 R 
26. The object must be located at the centre of the curvature of the mirror for this to happen. 


For the inverted image formed directly by the lens we can write 
11 1 v 3 


v u 1070 2 


27. This occurs when the angle of incidence is equal to the Brewster angle: tan Өр = н. 
28. If the sphere has a uniform mass density (total mass m), then E = z- , where L = 2 таѓо. 
1 1 Е,2п 
29. hv =E,,,-E, =E ~ —0— . for large n. 
nz n E e п“ 9 
30. m,- eve 
V2 -V4 


| .14x(4.7x109) -1x(8.3x107) _ 


1.16 
3.3x10’ – 4.7 x108 
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Chemistry PART - Il 
SECTION- A 
31. CaF, ==еСа?°' + 2Е- 
5 25 
2s = 2x10* 
5-10 


K,, = 45° = 4x10 * 
32. d-orbital is 5-fold degenerate in absence of magnetic field. 


93. тш =x CRT Tuose =1x0.1xRT 
=2x0.1RT =0.1RT 
-0.2RT тус» созе 
) =2x0.1K, AT еа 
urea) € АТымас) 
=0.1xK, AT cy = 2x 0.1xK, 
AT, «0.2 K; 


AT, 


b(NaCl 


у= 0.1K, 
Hence AT, 
AT, 


f(glucose) 


Trou cose) 2 Tracy 


34. k = Ae F2/Rx600 
| (Ea-20) 
Ке = Ae Rx500 
к= К° 
Ea (Еа 20) 
Rx600 Rx500 
Ea Еа-20 
6 5 


Эра Ба 
6 


20 - Ес Fa 
6 


Еа-20х6 
Ea =120 kJ/mol 


35. Melting point of ice decreases hence more amount of H,O(/) will form on increasing pressure. 
36. H' (ag) + OH. (aq) ——H;O(/) 

AH = AH, o, - (Аң + АҢ) 

—57.32 = 285.84 – (o + A Hex) 


БАГТ" = —228.52 kJ/mol 
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37.  4Fe+10HNO,—>4Fe(NO,), +NH,NO, +3H,O 


38. КЕ үпү? -їх9х105х(22х10"ү 
2 2 


1 9х10:57х(2.2х105) 

2^ . 16x10? 

КЕ = 13.61 eV 

PE = -2xKE = -2x13.61- -27.22 eV 


40. Лу = Ay X-Factor 
Ay (BaCl, ) = 160 x 2 = 320 
Ay (КУРО, ) = 140 x3 = 420 
Ay (KCl) = 100 x1 = 100 


Лива о,),] = SA Meech) + 2 код) = OA ноу) 


=3x320+2x420-6x100 
= 1200 

| Kx1000 

ге се 

-1.2х107 х1000 

5 1200 


A9 


M 


1x10? 
-108 s? 


K sp[Bas (PO, n 


-108x(105)" 


= 1.08 х102° 
42. [Со(№Нз) (ОМО) СІ | [Co(NH3)«(NO»)2]CI linkage 
NO, NO, 
НМ NH, HN NO, 


CI geometrical 


NO, NH; 
[Co(NHs)4(ONO)CIJONO . [Co(NH3)4(ONO)?]CI ionization. 


рл- л 


43. O С 
| О | Cl 
| px—dr S 


» d 
px- йл 5-.рл-рл S ^ px -pn рл-рл pada 7 px - йл 
4 So (7 ES d ка а ge х 


45. Pb?* and Но?” both will precipitate out by H2S in ай. НСІ. 
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46. Oxidising power increases with increase of oxidation number of central atom. 
Mn (O.S.) in MnO; = +7 
Cr (O.S.) in Сг,02 =+6 
V (O.S.) in VO; = +5 


47. Na,S,O, + СІ, +H,O0—>NaHSO, “НСІ 


48. Ozone oxidizes alakaline solution of КІ. 
51. F F 
\ / 
nc=c —— ( СЕ;-СЕ; ) 
/ \ n 
F F Teflon 
52. Millon’s test, Biuret test, Ninhydrin test are used for protein. 
54. H 
Q г 
à 
wow 
On DS 
О + O—H << —— 
:O 
/ 
H 
55. CH,CHO 
1 
a, H attack CHO 
СНО — oat 
2 2 CHO 
a,H 
——©=Нашек , 
Oy 3 
gg же. аг H attack CHO 
on2 1 р 
CHO 


56. H H 
o^ OH Oe 
сн; мо, 
2 2 (acidic strength) 
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58. O 
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Mathematics PART - Ill 
SECTION - A 
9 15 23 
61. cot '-—+ cot ! — + cot ! — cot £ +... 2 
Vd ийг 
2 101 283 2 п+1_п 
= tan! З_УЗ | цар" 3 N39 1, у алы V3 v3 T 
TM RM 12222 jb HE 
43 43 3 Зз з 43 
= S, =tan' ED ten 
3 3 
lim g,=2-2=2 
EUM 2 6 3 


62. 


63. 


64. 


65. 


Clearly tangents at P and Q intersect at right angle. Let S is point of intersection 
— P, О, R, S are cyclic 
=> S lies on the director circle of hyperbola 


S= (va? — b? cose, Va? - b? sino) 


— The chord with midpoint (h, k) i.e. circumcentre will be same as equation of the chord of 
contact w.r.t. S 


xh yk һ k? M хуа? р? соѕ0 ууа? —b* sind 
2 2 
а b 


a? b ас be 


=1 are identical comparing and 


2,1,2 222272 
removing Q locus i 2 =< |! y | 
а сэн 


2 а2 b? 
Let O (origin) is circumcentre of AABC and position vectors of A, B, C A 
and P are à, b, с and p NP 
TENE I IET IIT 5 
Hence OH=a+b+¢, Ор = 5 OE =5* 5 
DE - ОЕ OD-?7P, АР-р-а B C 
БЕ.АБ-Ё —ЁЇ 4-8 
= DE-AP= = 0 since |p| = | 


М» x tx? 1 
It is equal to ЕСЕ Р which is less than |x =— 
ol 4 2 24 16 


шунан + 8n - 1X7 ! + an -2X" 7? + ..... + ao, [x] = m then Қт) = алт" + anim" 7 ! + ..... + ao 

E ) + 1) = an(f(m) + 1)" + an-1(f(m)  1)^ 7 ! e ..... + ao 

kf(m) + an + an- 1 ..... + ao = Кт) + f(1) 
f 


(f(m)+1) 10) 
(т) f(m) 


= т = 1 hence x е [1, 2) 


= integer 
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66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


Total such numbers аге (3 x 2) x (8!) = 36 
Sum of all such numbers 66666 х 18 = 1199988 


(2 + œ)? = Zo > 22 + о? + 20 = 0 


2 1+ 431 2x | 4n 
diim 5 = аш ана = эор > 
2 
НЕР ИЕК ТЕТЕ КЕ ЗЕ Ry ke wen 3 
bx q+qx rf +r xp] = (a- B)» (r -B)| =|@—р||г было 849 
(х-у-2)9-» general term сеа x*yPz! 
1а [D |y 


a + В + y= 6, a = 0 then total number of solution = 9C? — 7 = 21 


а-а a-b а.с 
[ab e| -b-a 56 bc 
б-а сь 6-6 
-Х -2 
go eg 
1+@+@* = 0 and |-y =< = = X? + y? + z? — 3xyz 
[0] [0] 
-2 =X 
ww 7 


(x + y + 2)(х + yo + zo?)(x + yo? + zo) 
(x + y + 2)((х – у)? + (y —z)* + (2—х)°) 
> Either x = y = z or x + yo + 202 = 0 


=0 
=0 


Denominator of all terms equal to (2a,,,) 


Numerator = (2nd + (2n — 2)d + ..... + 2d) = 


2 

AL, LM, 
АВ BC 

21 Цар элс ee 

п+1 а +1 
AL, LM, , 2 Е.М, > LM, = 2a 
AB BC n+1 a n+1 

2a За па ап 


u a 
= The required sum is + 
n+1 


n+1 


dab = 
n+1 n+1 2 


E 3 “1 i^e (1-2)- m + °C, ( »( | 
п+2 п-3 


| 1-х 2779) "Cox — "Cx? + "Cx? +.....+(-1)" "Сх"! Jdx 
j( ) | (-1) 
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76. 


77. 


78. 


79. 


80. 
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1 1 
ІШ -х) хх- Ї|! бох - "Co? "Сүх +.....+(—1)" "Cx"? ох 
0 0 

1 2 1 | 2 


ЕСТЕ СЕТТЕ (052(041Д8-3) («(n*2).. 5) = уа) 


Coefficient of x^ in (x + х2.....)(х2 + x4 + x8 .....)(x? + xO + x 
= x®(1 – х)-1(1 – х2)-1(1 — хау! 
= None of the option can satisfy 


Clearly (5, 15) is the mid point of the chord hence slope of normal to the 
‚ 20-15 
chord is 


= 1, slope of chord = —1 
10-5 
Equation of chord (y — 15) = -(x — 5) са 
эх-у-20 N6 15) 7 
=> 2x + 2y = 40 


> pris + qe? = (2)2013 + (22918 = 92014 


Let origin is shifted to (1, 0) after this the equation will be 


max{|x|, |у|} =k 
Area = 4k? = 100 
->К-5 ee 


lim x^ tn(xcot | x) = lim én 


X00 ho 


3 5 
iE aa m zh 
tan'h)|? .,. 1í(tan^h 3 5 1 
h = lim 1 


© h>0 hê 


cosx + V3 cosx + J3 
IJ g OX = ; dx 
i i 43совх| 
1+2sin хз (1+sinx + 
2 
Dividing by sin? x, we get I = |99590 Xc0tx+ V8 cosec^x gy 100000 
(cosec x + 1+ V3 cotx) cosec x + 1+ V3 cot x 
sinx 
---------С 
үдэн x +) 
3 


=> f(x)> 2-1 (A.M. > С.М.) 


1 
=> fmin = V2 —1 which occurs when {х} = — 
min {-x} 5 
= кезу = П 1 nel 
42 49” 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-ЕТ-Ш-РСМ (Sol.)-JEE(Main)/18 12 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


x -x4x-1,— xt -1 [LX 1 
| ЖОЕТ ара dx | dx 


= Linh +1|-п[х+1|+с 
5 


Odd power of a skew symmetric matrix is always a skew symmetric matrix 


Ға = {3, 6}, Eu {F aG} = {1, 3, 6, 5, 7} 

=> P{E L {F ^ G)) = 0.13 + 0.12 + 0.13 + 0.08 + 0.06 = 0.52 

Plane containing the line will be given as (4x — 2y — 10) + A(by – 4z + 3) = 0 
=> 4x + (БА – 2)у + 44z + 84-10 = 0 

The plane passing through (4, 3, 7) will give à 

=> 16 + (5A — 2)у + 44z + 3 – 10 = 0 


>-101=0>A=0 
i.e., 4x -2y - 1020 


Let f(x) = ѕіп x — sin x cos x + cos* x = 1-gsin2x -$sin 2x 
Let sin 2x = t, f(x) = g(t) > g(t) = +e -ин 


Since t e [-1, 1] 2 telo, Ч 


Цх)-43-х-4х-41 is well defined for x e [-1, 3] 


-1 1 
(х) = 
(x) 2/3-х 24х-1 


f(-1) = 2 and 412-4х-1-44х-4 gives x 5-2 


<0 VxeER 


Hence, E [1 
8 
ол-1, 0+1 =a... etc. 


P n/P : қ Хай 
(а | =1 is P is divisor of n 


AABC is isosceles and circumcentre of АРОН is orthocentre of AABC and lies on a line L to 
x — Зу — 31 = 0 passing through (0, 3) 


Roots of the equation x? + kx + 2 are irrational since К2- 8 is not a perfect square as k > 12 
a с sinC+sinA 

50 —=—=— — = 
1 2 sinC-sinA 

At point of maxima f'(x) 2 0 and f"(x) « 0 

=> f"(x) = x? – f?(x) < 0 

Since the curve x? – y? = a? and x? - f(x) < 0 

x? - y? <a? = Point lies outside hyperbola 

Hence, 2 tangents 
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JEE (Advanced)-2018 


FULL TEST - IV 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 264 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Three sections: Section-A Section-B & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 10, 21 — 30, 41 — 50) contains 30 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer. 


Section-B (11 — 12, 31 — 32, 51 — 52) contains 6 Match the following Type questions. Each 
question having 4 statements in Column | & 5 statements іп Column Il with any given statement 
in Column | having correct matching with 1 or more statement (s) given in Column Il. Each 
statement carries +2 marks for correct answer and —1 mark for wrong answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 


numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Name of the Candidate LL T LII III ЕЕ ЫЕ ЕР 
(11111111 Ї ЇЇ ҮЙ 1! 


| Евготот но. | OOCOCOCOOOOOOOO 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1077? C?/N-m? 
Density of water pwater = 10? kg/m? 
Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K-' тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h = 6.625 x 1073 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1eV - 1.6 x 10713 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART –1 


SECTION - A 
One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. In the figure shows R = 100 О, Ёс H and Gae uF are 
л T 


connected in series with an a.c. source of 200 volt and frequency f. 
V1 апа Ve are two hot-wire voltmeters. If the reading of Vi and V2 
are same, then 

(A) f= 125 Hz 

(В) f 2250x Hz 

(C) Current through Ris 2A 

(D) Vi = V2 = 1000 volt 


2. The figure shows an energy level diagram for the hydrogen atom. 
Several transitions are marked as |, Il, Ill, ......... The diagram is only 
indicative and not to scale. 

(А) The transition in which a Balmer series photon absorbed is МІ 

(B) The wavelength of the radiation involved in transition Il is 486 nm 

(C) IV transition will occur when a hydrogen atom is irradiated with 
radiation of wavelength 103 nm 

(D) IV transition will emit the longest wavelength line in the visible 
portion of the hydrogen spectrum 


Principal Quantum 


3. Figure shows the variation of frequency of a characteristic X-ray and 
atomic number. 
(A) The characteristic X-ray is K, 
(B) The characteristic X-ray is K, 
(C) The energy of photon emitted when this X-ray is emitted by a 
metal having z = 101 is 204 keV 


(D) The energy of photon emitted when this X-ray is emitted by a 
metal having z = 101 is 102 keV 


с 


Space for Rough work 
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4. A sharp vertical impulse J is given to a uniform solid sphere of mass m and j 
radius R placed on a rough horizontal surface. Choose the correct options. 
(A) Impulse imparted to the sphere by the surface perpendicular to the surface 
will also have magnitude J 
(B) Minimum value of coefficient of friction between sphere and surface to avoid 


ЕХЕ 4 
slipping is u = 7 Rough 
(C) If p= > sphere rolls with backward slipping 


(D) If u = x sphere rolls with forward slipping 


5. A massless rod hinged at one end free to rotate in vertical plane has a О 
bob of mass т attached to it. Bob is given a velocity vo at the bottom 
most point. Choose the correct curves from the below options. 


(va = at 


(A) K (kinetic energy) (B) T (magnitude of 
tension in the rod) 


C : ; D | 
(C) а, .. (D) а? a? ТЕТІКТІ 


acceleration of the bob) 


cos 0 


Space for Rough work 
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6. A uniformly charged ring having total charge Q and of radius R is fixed in such a way so that 
plane of the ring is horizontal. A charged particle of charge q and mass m is in equilibrium at any 
point lying on y-axis under the combined forces of electric field and earth’s gravitational field. 
Choose the correct statements. 

(A) If qQ>0, particle must be on +y-axis 


(B) If qQ <0, particle must be on -y-axis 
(C) If the particle is in stable equilibrium magnitude of y-coordinate of particle must be greater 


than Lus 


42 


(D) If the particle is at y distance from centre of the ring. Specific charge of the particle is 
3 
Ang, (y? + хор g 
Qy 


7. А cylinder of uniform mass density р is in equilibrium under the pressure 
forces acting due to two ideal liquids of density o, and o,. Choose the 


correct alternative. 
(A) This is only possible if c, > p > o; 


бі-р 

р- 5, 

(С) If the cylinder is pressed slightly towards the bottom surface, it 
performs periodic motion 

(D) If the cylinder is pressed slightly towards the bottom surface, it 


(8) 2- 


- hf 
reaches at the bottom surface with velocity лөр эч 
8. Decay constant of a radioactive sample is 4.9 х 107% 5", Choose the correct statements 


regarding this sample. 

(A) Average life is 6.49 x 10° years 

(B) Half life is 4.5 x 10° years 

(C) Activity of the sample decreases by 4 in 9 x 10° years 

(D) 87.5% of the initial number of nuclei is decayed in time 13.5 x 10° years 
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9. A drum of mass m,and radius r rotates freely with initial angular velocity o. A second drum 
with mass т,апа radius r, (r, > r,)is mounted on same axle and is at rest although it is free to 


rotate. A thin layer of sand with mass m is distributed on inner surface of smaller drum. Att = 0, 
small perforations in the inner drum are opened. The sand starts to fly out at a constant rate 
À kg/sec and sticks to the outer drum. Ignore the transit time of the sand. Choose the correct 
alternatives. 


20A 
(A) Angular speed of outer drum at time t is o | 
m, +Atlt, 


(B) Difference in final angular speeds of two drums is 0. 


(C) Difference in final angular speeds of two drums is 5 
(m+m,)r, 


m(rz ё) + E 
EN 


(D) Angular speed of inner drum remains constant. 


10. A Yo-Yo of mass m has an axle of radius b and a spool of radius R. 
The Yo-Yo is placed upright on a table and string is pulled with a 3172 


horizontal force F to the right as shown in figure. 
The static friction coefficient between Yo-Yo and table is u,.. Now 2 б 


there are two cases. 

case (a): The string is pulled very gently? 
case (b): The string is jerked hard? 

The Yo — Yo will rotate: 

(A) Clockwise in case (a), 

(B) Anticlockwise in case (a) 

(C) Clockwise in case (b) 

(D) Anticlockwise in case (b) 


F 
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SECTION - B 


(Matching Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are 
correct. 


11. A uniform rod of length L lies on smooth horizontal table. A particle of same mass moving on 
table strikes the rod perpendicularly as shown in figure. Q, M, N are points on the rod and O & P 
are fixed at ground. 

m,L L/6 L/4 


Qe eM eN 
eO eP 


After collision if particle comes in rest, 


Column | Column Il 
(A) | Angular momentum of system will be conserved (p | Q 
about points 
(B) | Linear momentum conserved from points (9 | М 
(С) | Speed of point Q just after collision is greater than | (r) |М 
speed of points 
(D) м Мн ar 1 (s) |0 
If coefficient of restitution of collision is e = 2 
then angular momentum is conserved about 
points 
ӨСІР 
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12. Match Column | with Column ЇЇ: 
Column | Column Il 
(А) | A circular conducting loop rotating about its axis in | (р) | Net induced emf in the loop is 


a uniform constant magnetic field perpendicular to 
its plane 


non zero 


(B) 


A circular conducting loop moving along its plane 
in pure translation in a uniform constant magnetic 
field perpendicular to its plane 


(9) 


Net induced emf is zero but а 
small part of the loop may 
have some emf induced 
across it 


A circular conducting loop placed in a magnetic 
field perpendicular to its plane which is decreasing 


Induced emf in any small part 
of the loop is zero 


with time 

(D) | A square conducting loop rotating about its side in 
a uniform constant magnetic field perpendicular to 
its axis. Consider a time when the plane of the 
loop is parallel to the magnetic field 


(s) | Induced electric field outside 
the conductor is zero 


(t) | Current flows in the loop 


SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


13. 


1 kg ice at —10?C is mixed with 0.1 kg of steam at 200°C. 


equilibrium is Т,, = үн , then fill the value of x. 


If final temperature of mixture at 


Latent heat of fusion of ice = 80 cal/gram, latent heat of vaporization of water = 540 cal/gram, 
specific heat capacity of ice - specific heat of water = 0.5 cal/gram-K. 


Glycerine is filled in 25 mm wide space between two large plane horizontal surfaces. Calculate 
the force required to drag a very thin plate 0.75 m? in area between the surface at a constant 
speed of 0.5 m/s if it is at a distance of 10 mm from one of the surfaces in horizontal position? 
Take coefficient of viscosity n = 0.5 Ns/m?. 


drag/6.25. 


Fill the value of X where X = force required to 
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15. Figure shows two, identical narrow slits S1 and S». A completely 
very small completely absorbing strip is placed at absorbing stripy, 
distance y from the point C. C is the point on the 
screen equidistant from Si and Sez. Assume 
à <<d<<D, where л, d and D have usual meaning. 
When 52 is covered the force due to light acting on 
strip is f and when both slits are opened the force 
acting on strip is 2f. Find the minimum positive y («« 


D) coordinate (in cm) of the strip if a =4cm. 


16. Consider a vertical tube open at both ends. The cube 
consists of two parts, each of different cross-sections and 
each part having a piston which can move smoothly in 
respective tubes. The two pistons are joined together by an 
inextensible wire. The combined mass of the two piston is 5 
kg and area of cross-section of the upper piston is 10 cm? 
greater than that of the lower piston. Amount of gas 
enclosed by the pistons is one mole. When the gas is heated 
slowly, pistons move by 50 cm. Find rise in the temperature 
of the gas, in the form 25X/R K where R is universal gas 
constant. Use g = 10 m/s? and outside pressure = 105 N/m?). 
Fill value of X in the answer sheet. 


17. A box and a solid sphere of equal mass are moving with the same velocity across a horizontal 
floor. The sphere rolls without slipping and the box slides without friction. They encounter an 
upward slope in the floor and each move up the slope some distance before momentarily 
stopping and then moving down again. The maximum vertical heights reached by the box and 


the sphere are Нв апа Hs respectively. What is the ratio =. ? 
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18. In the circuit shown in figure, if the 5Q 
charge on capacitor Сг in steady state МАМ 
is ШЕ uC , then find value of x. C,=—2 uF 
5 зо 50 218 
wm —— 
с, 
20У-- C, 10 uF 
10У 
МУМУ 
29 
19. AB апа CD аге two uniform resistance wires of lengths 100 cm апа 80 


cm respectively. The connections are shown in the figure. The cell of 
emf 5 V is ideal while the other cell of emf E has internal resistance 
20. A length of 20 cm of wire CD is balanced by 40 cm of wire AB. 
If emf E in volt is 2x, then find the value of x, if the reading of the ideal 
ammeter is 2A. Тһе other connecting wires have negligible 
resistance. 


20. A radioactive nucleus can decay by three different processes. Half life for first process is 2 hours. 


Effective half life of the nucleus is = hours. Find the half life for second process іп hours. 
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Chemistry PART - II 


SECTION - A 
One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


21. The possible structure of the alcohol is 
ROH (alcohol 5.80, 
— 
(СОЛО!) Heat 
СН,ОН 
ОН 
(A) (B) 


СН,ОН 
(С) (D) Ж 
он 


22. Which of the following alcohol gives the white turbidity immediately with НСІ + ZnCl» (anhy.)? 


Ph 
(A) ӨНЕ (B) Ph—CH-CH, 
бн бн 
(C) Ph —CH-CH —CH; (0) CH,—CH»CH OH 
бн 


Space for Rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


12 
AITS-FT-IV-(Paper-1)-PCM-JEE(Advanced)/18 


23. Identify reactions that correctly match with their products: 


HO, Cl 
F 
(A) SOCI, (в) Alcoholic КОН 
E 


(C) NY Alcoholic KOH VA © Alcoholic KOH 
| ^ 
НС 
24. Identify reactions that correctly match with their products: 
(A) Alcoholic жән, Alcoholic KOH а 
----------5- EET a 802 


(0) Аїсопоїїс КОН Alcoholic КОН 
EE" т FOU TUN 
ZA 
F 
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Identify reactions that correctly match with their products? 


CI Cl 
(A) EtOH 
Cl EtO О 


Monosubstitued product 


СІ 
(В) 2 EtOH 
СІ 


ЕО 


СІ 


Monosubstitued product 


(D) d. Alcoholic KOH 
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26. Which of the following is/are correctly matched? 


Column | Column ІІ 


(Q) | 5м 


Cl CN 
DMSO (P) | Carbocation intermediate is formed 
МО» МО, 
Cl OH 
[ й Н,О 
— 


EM AlCo 
(€) KOHA Ау | 0 (82 


Br 
(D) |е 208Ы-28-» Же (5) | Addition reaction 
aS СОГ; 
Н 
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СН, Сон; Q 
27. H3C СН---СН--ОН —H Product mixture, the product's mixture contains 
CH3 m Б 
СН, СН, 
(A) HC —CH—CH-GH—CpH, (B) H3e—C———C=—=C—H 
m oH m бын, бн, 
CH3 CH; H 
(C) HC —C—C——C—CH3 (D) HjC—¢—CH-G=CH, 
btgtsHe CH3 СН» CoHs 
28. Which of the following acid will give isopentane on decarboxylation with soda lime? 
COOH COOH 
(A) СНә-С--СН-СН; (B) CH3—CH —OCH — Сн» 
m m 
COOH 
(C) СН-СН--СН,-СН; (D)CH4—CH—CH;—COOH 
йн, ін, 
29. On treated with dilute H2SO4, a salt gives а gas which turns lime water milky. The salt can be 
(A) NaHCOs (В) Ма>СОз 
(С) Ма>5Оз (D) NaNOz 
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In the Таш 


моң ag) --МОН29) , Intermediate 


the intermediate are 


(A) O- (B) O 
Br 
| Br’ ‘Вг 
Br 
(C) O- (D) O- 
| Вг 
Вг 
SECTION - B 


(Matching Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are 
correct. 


31. Match the Column | and Column II: 
Column I (Observation) Column ІІ (Possible nuclear reaction) 
(A) | a-emission ) | Zincrease 


(p 
(B) | p-emission (q) | n/p increase 
(С) | Bt-emission (r) | n/p decrease 
(D) l 


r 
K-electron capture s) | X-ray emission 
t) | Z decrease 
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32. Match the Column | and Column 11: 
Column І Column Il 
(A) ^ (p) | The intermediate are the final products 


Reaction co-ordinate 


Я 


Reaction co-ordinate 


The reactants quickly form intermediate 
that slowly form products 


9 
РЕ -» 


Reaction co-ordinate 


The presence of intermediate is difficult to 
determine kinetically although the two step 
reaction is not ultra fast 


PE — 


Reaction co-ordinate 


The intermediate accumulate in measurable 
quantities and the reaction is easily resolved 
in two steps 


Mechansim like 
E+ SEs 


ES “ЕР 
EP =E+P 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


In diamond, effective number of carbon atoms along any body diagonal of unit cell is n/4. What is 
the value of n. 


One mole of 5О2Сі> on hydrolysis gives acids which can be neutralized by x moles of NaOH. The 
value of x is? 


Ambidentate ligands out of 
Py, en, CNS, CN, СМО, С,О, ,МО, аге 


Brown coloured ring formed in nitrate test has formula |Fe(H;O), NO |SO,. Unpaired electron in 
Ғе is 


Taking one mole of Ме) and excess of H»(g), under suitable conditions, formation of NH3 is 


completed when МНз(0) has mole fraction of 0.5. The initial moles of Нг are? 


The mole fraction of solute in some solution is 1/n. If 5096 of the solute molecules dissociates into 
two parts and remaining 5096 get dimerized now mole fractions of solvent become 4/5. Find 
value of n. 


Calculate the weight of MnO»? required to react with НСІ having specific gravity 1.2 gm/ml. 4% by 
mass necked to produce 1.8 L of Cl», at STP by reaction: 


Total number of OH groups present on all boron atoms іп colemanite Са,В,О, 5Н,О is 
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Mathematics PART -III 


SECTION - A 
One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


41. 


42. 


43. 


44. 


(A) f (5) - f(-5) (B) f(5) - f(-5) 


If f (Xo —x2),f х) (x2) & F(X, x2) are in A.P for all x4,x5 and f (0) #0 then 
18151 
(C) ғ(5)-Ғ(-5)-0 (D) Г(5) -1(-5)-0 


2 
Consider a sequence {a,}with a, =2&a, = Ant for all n 29,terms of the sequence being 
a 


n-2 
distinct. If a2 & as are + ve integers and a, x 162, then the possible value (s) of as can be 
(A) 162 (B) 64 
(C) 32 (D) 2 


If f. (x) = ең Әлемі, (х) = х, then E (x) is equal to 
X 


(A) f(x) 26, (9) (B) 58415804) 
(С) f, (x)fi 4 (x).......f2 (x) f(x) (D) None of the above 


Let ABC be a Awith in centre at |. If P and Q are foot of the perpendicular from A to BI & Cl 
resp. then which of the following results are correct? 


AP  sinB/2cosC/2 AQ sinC/2cosB/2 
(A) == (B) = 


ВІ sinA/2 Cl sinA / 2 
(C) шэн Цэг ИН (0) АР ЭЭ аз > A-609 
ВІ sinA/2 BI Cl 
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45. Let à, V, W be three unit vectors such that ü-- Y + w = à, ай = 5, аў = : & |à|- 2, then 
да 39 ola 
NS (В) uw 20 
(с) av = (D) 84 --1 
4 4 
e л/2 
46. Consider the integral |, = [оч х) (x+ nx)” dx l, = | (1+ esinx +Insin х)'°' cos х Ох 
1 sin" (t/e) 
101 
1 -К 
ft 9099) SS агь 
101 101 
(A) 0 (B) 1 
(C) 2 (D) - 1 
47. The equation k 4 x?e**? = Q has 2 distinct real roots & k is a prime natural number, then the 
possible value of k is/are 
(A) 11 (B) 13 
(C) 31 (D) 37 
CNN RE 
48. If the equation | 25608 х а 20$ х; | _а = 0 Һаѕ only one real solution then subsets 
of values of 'a' are 
(А) (-3,1) (B) (-,-3) 
(C) (1,) (D) [-3,%) 
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49. Equation of the circles |2-1-|-1%|2-1-|-1 touches internally a circle of radius 2. The 
equation of the circle touching all the three circles can be 
(A) 322-2-2-1-0 (B) 3zz -7(z+z)+15 =0 
(С) 22-2-2-3-0 (D) 322 +(z+z)+1=0 

50. Let a= sin '(sin3) + sin '(sin4)+ sin ' (sin5), f(x) = er Лх, domain of f(x) be |о,о) & range of 


1/7 
f(x) be |Б.) and g(x) = (46 х – 2c0s 2x ~ 10094 -x | , domain & range of g(x) is set of 


real numbers. Which of the following are correct? 


(A) а--2 (B) a+b = –1 
(C) f(g(g(b))) - e? (D) Both f(x), g(x) are non invertible fns 
SECTION - B 


(Matching Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are 


correct. 


51. Base of a pyramid is rectangular, three of its vertices of the base are 
A (2,2,-1),B (3.12) & C(1,1,1) 


Its vertex at the top is ЕЧ & fourth vertex of the base is D. Then 


Column | Column 11 
(A) | Magnitude of position vector of D is p) | 120 


( 
(B) | Height of pyramid (a) | 420 
(С) | Volume of pyramid is (r) | 20 
(D) | Area of base of pyramid is (s) | 60 
(0 | 60 
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52. Match the following 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 


Column – 1 Column - Il 
(A) П ЖҮ о, (p | +1 
X 2100 +1 | 
= 5100 is equal to 
100 ox3* Y. (q) | - 1 
П 1+ 2cos— is equal to 
эг 3+1 
Let n be a «ve integer and let x be a real number () | 2 
different from 257 E H л) К =1,2,....... n] ап integer 
then 
1% x 
( + 2cos 2311 2cos x) 2cosx is equal to 
k=1 
© (5) |3 
The value of Ys tanZ +cot2 is equal to 
21-22" 
n=1 
(t) | 1/2 


SECTION - C 


(One Integer Value Correct Type) 


(both inclusive). 


53. 


54. 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


ax + by + 2 = 0 then the value of 
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A tosses 2 fair coins & B tosses 3 fair cons after game is won by the person who throws greater 
number of heads. In case of a tie, the game is continued under identical rules until someone 


finally wins the game. The probability that A finally wins the game is K/11, then K is 


The vertices of a triangle OBC are 0(0,0),В(-3,-1),С(-1-3). Equation of line parallel to BC & 


intersecting the sides OB & OC whose perpendicular distance from the point (0, O) is 


55. 


56. 


57. 


58. 


59. 


60. 
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8 Children are standing in a line outside a ticket counter at zoo. 4 of them have a 1 rupee coin 
each & the remaining four have a 2 rupee coin each. The entry ticket costs 1 rupee each. If all the 
arrangements of the 8 children are random, the probability that no child will have to wait for a 
change, if the cashier at the tickets window has no-change to start with is K. Then 15K is equal 
to 


In AABC, ZABC = 45°, point D is on segment BC such that 2|BD| = |CD| and ZDAB = 15? 
&ZACB is (25 k)? then k= 
sin? nx 


Let n be a positive integer if 1<1 «K <n, such that — — =a, + 22 а ұсо52(к-1 ) for all 
Sin X 


14 «kzn 
real numbers x with x not an integer multiple of л, then the value of a is 


1 1 
Given A - ! го[о]: ШӘ -| then minimum value of [(1+x*)?(x)dx,f € A is K then 
T 
0 0 


k is 
. au Éan- re: -1h12 ЖҮРЕ [a2 = 
Straight lines 3Зх-4у=—5п (a +1)+2cos (a +1) sec (a +1),aeR & 6х-8у-7аге 
T 


tangents to a circle then the length of arc of this circle which makes on angle of T at its centre is 


If f(x) be a twice different able function from R — R such that tf (x)- 2tf' (x) - f"(x) = 0 has two 


equal values of tvx & f (0) = 1f'(0) = 2 then ну 2. 4 is 
x» 
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JEE(Advanced)-2018 
ANSWERS, HINTS & SOLUTIONS 
FULL TEST - IV 
(Paper-1) 

Q. No. PHYSICS Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
1. А, C, D 21. А,В 41. B, D 
2. A, B, D 22. А,В,С 42. А, С 
3. A,D 23. A,C, D 43. А, С 
4. А, В, С 24. B,C 44. A, B, D 
5. A, B, C, D 25. A, D 45. A, D 
6. A, B, C, D 26. B 46. A, B, D 
2 A, B, D 27. A, B, D 47. А, B 
8. A,B, C, D 28. А,В,С 48. B,C 
9. A, C, D 29. A,B,C 49. А,В 
10. A, D 30. A,C 50. А,В,С 

(A) - (p. г, 5, t); (A) - (q); (A) - (q); 
ЗЇ ЫГ |» МЭ Ї 

(D) - (г, s, t) (D) - (s) (D) - (s) 

(A) - (г, s); (A) - (s); (A) - (q), 
e [ees |в e$ = 

(D) - (p. s. t) (D) - (t) (D) - (t) 
13. 5 33. 5 53. 3 
14. 5 34. 4 54. 8 
15. 1 35. 4 55. 3 
16. 3 36. 5 56. 3 
17. 7 37. 5 57. 2 
18. 3 38. 6 58. 4 
19. 6 39. 8 59. 2 
20. 4 40. 6 60. 1 
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Physics PART -1 


SECTION - A 
1 А, С, D 
М, = М, >X = х, 
1 
= Ё = = 125 Hz 
2nNLC 
у, 200 
° R 100 ( ) 
=2А 
2 
V, =V, -IX, =L(@L) = IL Г Sor vet 
x т 


2. A, B, D 
For Balmer series, 1 = 2 П2= 3, 4, ......... 
(lower) (higher) 
-. In transition (МІ), photon of Balmer series is absorbed. 


In transition II 
E2 = -3.4 eV, E4 = -0.85 еу 
AE 22.55 eV 
АЕ = he n- Pe 

À AE 
) = 486 nm 
Wavelength of radiation = 103 nm = 1030 A 
АЕ 2109 cd 

1030 


So difference of energy should be 12.0 eV (approx.) 
Hence пі = 1 and П2-3 
(-13.6) еу (-1.51) еу 
2. Transition is V. 
For longest wavelength, energy difference should be minimum. 
So, in visible portion of hydrogen atom, minimum energy emitted is in transition IV. 


3. A, D 
(i) From Moseley's law Vv = a(z-b) 
v=0 atz=b. From graph, о-0 atz- 1 
0-1 ^ K, Ans. 
(i) For K, vo = Se (2-4) 


Putz = 101 2 Vo = SAE 100 


Photon energy = hv = ŽhRC.100 = 19.6 «100° = 102 keV 
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4 А,В,С 
JN 2 J Jr = MVem 
JAR JR - 2820 Jn 
5 5 J 
ын J, = 2 Ver = i 
5 5 5 
4, 7 4 
9645-60-94 & 
pd > Tj = р> = for rolling 
7 7 < 
Jr 
J, S uJy 
5. А, В, С, D 
ту = SMIL L K +mgL(1-cos0) 


= K = 2mgL cos? cma” 
2 2 


T= 6mgcos' 2 


a, =9 + 40008°5 


a, = gsin0 = gy/1- соѕ? 0 


=> а? 2g! -g'cos*0 


6. А, B, C, D 
3 
4ne, (y? + x?)2 
шаа Энх аа oly? х^) 
(у? + х)? m Qy 
7. A, B,D 


pgAh = (o,Ah, + c,Ah;)g 
= oh, * o,h, = ph 
oh, + су, = (h, +h, )p (h, +h, =h) 
Sh 9-P 
h; р-о9; 
If the cylinder is displace down by у 
Fa = pAhg- (c,A (h, -y)+o,A(h, +y))g 


= pAhg -(о0А +o,h,A)g+ (с; —o, )Agy = (с, —o,)Agy 


W - (c б уд!" = 1 Any? 
1 2 2 2 
“ылу as ghi 
р h 
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A, B, C, D 
1 =4.9x 1078 s^ 
т -1 = 6.49 х 10? years 


avg 


tye = цэн = 4.5 x 10° years 


No. of nuclei’s remaining after 9 x 10° hrs is %, 


= activity reduces to 2 


After 3 half lives nuclei decayed is 87.5%. 


А, C, D 


a" 


As the sand leaves the inner drum through the open holes, it does not exert any force of the 
drum, angular momentum remains conserved. 
At time t, 
тө, = (m, – М) гоо + (m; + Xt)r/^o, 
Mr O 
D SaNa 
(m, +At)r; 


The speed of inner drum does not change. 


А, 0 

In first case, we can write torque equation about bottom point because it coincides with 
instantaneous axis of rotation while in second case, you will write torque equation of centre of 
mass. 


SECTION - B 


(A) - (р, r, s, t); (B) - (p. 5, t); (C) - (9, г); (D) - (г, s, t) 
During collision: 


acm 


9 
E. 
pz 
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m? NL 6N 
= цоо 


122%? L 


Acceleration of point Q is a, = a.m -ta =0 


Hence, angular momentum will be conserved about point Q. 
During collision: 
Torque about point N on rod 


Toxt. + T pseudo force — 0 


Hence, angular momentum will be conserved about point N also. 


(А) - (г, s); (B) – (9, s); (C) - (р, t); (D) - (р, s, t) 


SECTION - C 

5 
Ix 1х10 1x80 xx T, = 0.1x+x100+0.1x 540 +0.1x1(100 -T,,) 

2 eq 2 eq 
Тат 220 = эв, 5 

4 11 11 
5 

dv 0.5 0.5 
Е- А---0.5х0751----------|-31.25 
таны раса 

1 
Let lo be the intensity at P due to individual slits S: or completely - 
S2. absorbing strip\, P 
When waves due to both the sources superpose at P, 


е D 
the net intensity at P is | = 4, cos? T=, where p= 2 
Since force on strip at P is twice due to individual 


source 


Hence | = 2 lo 
хоо 17 1 or Y Ло yc on 
p 2 B 4 4 4 
3 
Due to the heating pressure inside is not changed. Let inside pressure | PA, 
be p. Then for equilibrium of the system: 
P(A, -A,)=P,(A,-A,)+(m, « m, )g NE NC" 
= PAV = (Р,ЛА +mg)L маг Js 
L is displacement of the piston. T. 
P.AV = nRAT н PA, 
АТ- PAV _ (Р,АУ +mg)L 
nR nR 
10°P, x10°m? +5x10)(50x10* 
(о, (8010) 75, 
1xR R 
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17. 7 
1 
mgH, = —mv? 
9" 2 
mgH, = mv? + Lo? = туг +1 mrt? = 1 my 
2 2 2 2 2 2 5 
Н; 7.5, 
H 5 Ha 
18. 3 


During the steady state the capacitors are fully charged and will behave like open circuit. So the 
current will flow outer loop only. The 


current in the outer loop will be ES 


= 3 Amp. in clockwise direction. 
Charge distribution on the plates of 
capacitors are as shown in figure. 
Applying KVL in loop — I 


а а 20У 
gts 15=0>q+q =30 shai (1) 
Applying KVL in loop - II 
сы | ee) 2-24. (2) 
10 2 
On solving equation (1) and (2) we 
get q, = 10 uC 
19. 6 


Potential difference across wire AB = 5 V 

-. p.d. across 40 cm of this wire = ue 40 22V 
-. p.d. across 20 cm of wire CD = 2 V 

-. p.d. across wire CD = 2 «80 =8V 


p.d. across 2Q resistor=2x2=4V 
'. emf of the cell = 12 V 


20. 4 


+ >t, =4 years 


2 


+ 
гә 
Ajo 
Ph] = 
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Chemistry PART - II 


SECTION - A 


22. A,B,C 
Alcohols that can form stable carbocation. 


23. A, C, D 

(A) SOCle gives retention in configuration 
(B) Hoffmann product 

(C) Hoffmann product 

(D) E: CB 


24. B,C 
(A) Alkene should form 

(B) More substituted product 

(C) less substituted product 

(D) More substituted product 


25. A, D 
(A) Most stable cation 
(D) More substituted alkene final product. 


26. B 


9 CH, OH 
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Naas 
ka 


HOOC | 
(С) РР, === (0) 


29. А, В, С 


NaHCO, EN 52260; 


Na,CO, == 506; 


H* 


Na,SO, — — —» SO, 


30. A,C 
Fact. 
SECTION - B 
31. (А) – (9); (B) - (р, r, s); (C) - (а); (D) - (s) 
Fact 


32. | (A)- (s); (B) - (a); (C) – (r); (D) - (t) 
A - Eais significant & intermediate is also stable. 
B - The Ea of II"? step is more than first step. 


C - Ea of 1" step is very small so intermediate will convert into product immediately. 
D - There are three TS so it must be three step reaction. 


SECTION - C 
33. 5 


Unit cell is fcc with half of the tertreahedical voids are occupied by C — atoms hence effective no 


is M TUNE: 
8 4 
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34. 4 
50,0,-Н,0---Н,80, -2НС1--2 9" Na, SO, + 2NaCI 


35. 4 
CNS, CN, CNO, NO; 


36. 5 
Present as Fe* 


37. 5 
№,+ ЗН, — —» 2МН, 
1 a 0 
0 а-3 2 
_2__1 
а-1 2 
4=a-1 
a=5 

38. 6 
і-1.25 


1 1.25 ПЕТЕР 
1-(п-1) 1.25+(п-1) 500 


Original mole fraction = ! - 
n 


39. 8 
MnO, + 4HCI——>MnCl, + СІ, + 29,0 
100 gm sol contains 4 gm НСІ 


= ml sol contains 4 gm HCl 
nCl, = ens 0.0805 
22.4 


Wino, = 0.0805 x 87 = 8 gm 


40. 6 
In colemanite every boron carry one OH groups as in borane. 
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Mathematics PART -III 


SECTION - A 


41. B, D 
on putting x, -0,х = 0 in above equation f (0)+ f (0) = 2(t(0))- 
f(0) - 1 
on putting x, = 0,x; = x, in eqation (i)we get f(x,)-- f(-x,) = 2f (0)f(x,) 
Ix) =f ( 9) ta: (ii) 
f(5)-f(-5) 


Differentiating equation (ii) w.r.t x, we get (xi) - f'(-x,) =0 = f'(5)+f'(-5) =0 


42. A,C 
LEES 
an an-2 
Неге 8,,85,85............ аге іп С.Р 


Let a, = x then forn = З 


85 85 
== = а = ааз > аз = — 
85 1 2 
2,3 
. X^ x 
“Ар is 2, х, —,—.......... 
2 4 


Common ratio r = 2 
x4 
Given 3:592 x^ «1296 x «6 
x4 
Also, x & e are integers 


4 
SO, if x is even, then only = will be an integer 


Hence, the possible values of х аге 4 & 6, because x z2as terms are distinct hence possible 


xí 4^ e^ 
values of a, = 8 are pee 


43. A,C 
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= f, (x) fy (x)... (x)e 09 LE (x) 
dx 
A, B, D 
In AAPB, we have AP = AB sin B/2 A 


BI sin(A/2) 
In AAIB, we have — = ——.———- 
AB соѕ(С/2) 


AP _ sinB/2cosC/2 


иг! sinA/2 
Similarly, AQ _ sinC/2cosB/2 А м 


С! sinA/2 

sin( 856 B 
AP AQ _ 2 
Bl СІ sinA/2 
cot(A / 2) = V3, ZA = 60° 


Now, | - cot(A/2) 


on. adding (ii), (iii), (v) 
00-04 PET 1. 

2 
on subtrating equation (ii)from (iv) 
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TP e 
= га нх)” вх 
1 


е 
l = 2 [tenta on taking e sin x = ї 
е 
1 


47. А,В 
у-хе”“--К 


at x =-3,y =-27 
For 2 distinct real roots, k е (0,27) 


So, prime value of k will be 
2, 3, 5, 7, 11, 13, 17, 19, 23 =9 


48. B,C 


T 


Let 265 x 2t t22 

г. equation becomes t? -(а+ 2 -a° =0 

has one root 2 or greater than 2 & other root less than 2 = f(2) <0 
=> -fast :2-a? <0 


а? +2a-320 

(а-3)(а-1)>0 

—ax-3ora21 
49. A,B 


Given circle touches externally at real axis So, the centre C of the described circles lies on real 
axis which has radius r then CC, = СС, =1+r 


өлер =C,C, =1 
CC, -2-1 
(1+0) = «(2-r) 
>r=2/3 
-. Centre of described circle is 
ешти аи 
3 3 3 3 
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-. Required equation of circle are 
1 7| 2 
3 


2+ 


50. А,В,С 
а-(т-3)-(т-4)-(5-2л)--2 
Ц-2)-1(2)-» f(x) is many one = non invertible 
Let t = х? +|x|,t е(0,) 
f (x) е По) 


э0-18а-0--1 


1/7 
g(x) =| (1+. cos 2x)° = 2008 -1(200в°2х-1)-х') 


SECTION – B 


51. (А) (9); (B) – (р); (C) - (r); (D) – (в) 
A(2,2,-1),B(3,1,2) C(1,1,1) 


AB =i-j+3k 

AC =-i-j+2k 

BC = -2i-k 

AC LBC 

-. D is (4,2,0) 

equation of base isx-5y- 2246-0 

Let E be foot of 1 drawn from P to the base 


Equation of EP is ХУ = =— ар 
1 -5 -2 


Let coordinates of E be 


4 +D 222, 210 2D J since it lies on base 


ea ct] ын! -æ | 6-016р --2 
E- 
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52. 


Volume = 5 [^c«86] EP - 20 cubic units 


(A) – (а), (B) — (p), (C) — (р), (D) - (0 


(A)1- tan? x сан 
їап2х 
an 
1-tan? 25 Е eim 2n +] 
КЕП 722 та 
tan 
2" +1 


On taking product we get 
(B)1+2cos2a, = 1+2(1-2sin* a, ) 


=3-4sin’ a, 
_ sinda, 
sina, 
3 a 
where a, — 
3" +1 
. gm, 
sin3a, Е 3^ +1 
sina; gj, 97 
3" +1 
: E : Зл Зл 
г. The numeration of last fraction is equal to ѕіп Зл = $] 
3" +1 3" +1 
2. Ans is 1 
- 2а 1-2(1+соѕ2а 
(Әле! 4собға 1-2( ) 
1+2cosa 1+2cosa 
Е (ER 
1+ 2cosa 
2. the product becomes (i 112008 
12005 қ. 
= 2 
(D) tanx ! шаг: ! = = соїх – 2cot2x 
tan x tan x tanx tan2x 
1 a 1 a 1 a 
=> — tan cot cot 


2n 2n 5. РД РД om om 
=> on adding lim а сора 
noo 2n 2n 
= 1 cota 
a 
a=2 


— Ans is n 
2 
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SECTION - C 


3 
Ai = no. of heads obtained by A when tosses two coins 
Bi = no. of heads obtained by B when tosses 3 coins 


P(E) =P{(A, ^ Bo) v (A; В) (Az ^ Bi)] 


(NE ST Take 


= — + — + — = — 
32 32 32 16 


F = (A & B tie a particular game} then P(F) =P{(Ag ^ By) u(A,^B;) U (Ap OBs)} = 


P(A finally wins the game) 


= P(E or ЕЕ or ЕЕЕ ог............ )= 


8 
Slope of BC = - 1 slope of line parallel to BC = ES 


Тэх ene 
b 
—a-b 
Distance of line ax + by +2 = 0 from the origin 
2.1 а?а? -8 
а?ар2 v2 
ла? zb? =4 
ла=0р= 2 


| 
Total arrangements (holding 2 types of coins) = ЯН - 


Let ал denote the ways of arranging 2 n children out of which n have one Rs.1 coin & rest have 
Rs.2 coin such that no one waits for change at the counter. Let x denote the child having Rs.1 
coins & y denote child having Rs.2 coin in hand. 


Case-1 | х | y Case - 2 x y 
--- <--> <> 
а, ay а, 
Case-3 |х | у | Case - п x М 
<> <> <> 
а, 8,3 an 
SO, 8, = 8, 4 * 8484 2 + 8284 з +........... + an 
a, =1 
ap =2 
аз =2+1+2=5 
a,=14 
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~<. required probability (K)= 1 = 15К = 3 
70 5 
56. 3 
F in segment BC choose point D on segment BC such that 2 |BD| = |CD|& construct ray BP such 
that РВС = 45° & let A be point on ray BP that moves from B in the direction of the ray. Applying 
sine rule in AACD 8 AABC Let a = ZCAD & ZCDA = ZCBA + ZDAB = 60? we have 
CD _ CA BC CA 


sina  sin60? sin(a +15°) sin45? 


Dividing the first equation by second equation gives 


ICDsin(a+15°) — sin 459 C 
lBC|sina ^ ^ sin6o? 
2 
CD| 2 | зіп45° 
BC| 3 (singo. D 
2 
sin45° sina sin45° 15° 
‘ о EE “ай о В А 
sin60 sin(a +15°) sin60 
Clearly a = 45° satisfies the equation ZABC = 45°, “CAB = 60? & ZACB = 75? 
57. 2 
S =SIN2X+SIN4X + ............ + sin2nx 
_ sinnx — sin(n +1) х 
Е sinx 
С-0052Х-0054Х-............ +cos2nx 
_ sinnx cos(n +1)x 
i sinx 
"TN | | 2 | 2 
= =) (mme) Еш ЛЭ 
- - + - =S°+C 
біп x sin x sin x 
On the other hand s? +c? = (sin2x + sin4x ^. ........... sin 2nx)* * (cos2x + cos 4x 4......... + cos2nx) 
=n+ 2: (2sina xsin2kx + 2cosa XCOS 2kx) 
14 К<п 
=n+2 > cos 2(k 41 )x 
14 <k<n 
> a „K = 2 
58. 4 


ШІ - 


0 


By Schwartz’s inequality 1- 


| f (x) 1 + хах 
Ян 
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2. Required minimum is 4 which is attained for f(x) = 
N л(1-2) 


59. 2 


For sin" (a° 41)» 2cos ' (а +1) sec” (a? +1)to be defined a = 0 


х8х-4у-2.Л420-0-2 
т 2 


3х-4у-2 
6x-5y-7 
7 
ИЖ 
ТН Жа БЕЗ 
5 10 
3 
r=— 
20 
1 M гэ 
20 
60. 1 
t*f (x) - 2tf' (x) -- f(x) = 0 has equal roots 
коры у) 
f(x) f(x) 


=> f(x) = Cf'(x) 
=> Қ0)-С.Ғ(0) 


5104 зы ЗЕ 
= In(f(0))=k=>k=0 
= In(f(x)) = 2x = f(x) =e™ 


Те? — 4te?* + 4e?* =0 


f(x)-1 2x 
а О t ete use ы 
х0 Х 2 xo0| 2x 2 
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FULL TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Рагі-11 is Mathematics. 

. Each part is further divided into two sections: Section-A & Section-C. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08, 21 — 28, 41 — 48) contains 24 multiple choice questions which have one or 
more correct answer. Each question carries «4 marks for correct answer and —2 marks for 
wrong answer. 


Section-A (09 — 12, 29 — 32, 49 — 52) contains 12 paragraphs with each having 2 questions with 
one correct answer. Each question carries +4 marks for correct answer and —2 marks for wrong 
answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron е-1.6х1079С 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 105 N/m? 
Gas constant R = 8.314 J K mol! 


CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 

= 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h - 6.625 x 10-3 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV - 1.6 x 10719 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, |Ад-47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Рр-207, U=238. 
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Physics PART -1 


SECTION - A 
One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


1. 


The equation of a transverse wave travelling along a string is given by 

y- 0.4sin| л(0.5х - 200t)| where y and x are measured in cm and t in seconds. Suppose that 
you clamp the string at two points L cm apart and you observe a standing wave of the same 
wavelength as above transverse wave. For what values of L less than 10 cm is this possible? 
(A) 2 cm (B) 4 cm 

(C) 9 cm (D) 8 cm 


In the circuit shown, the switch S has been closed for a long time. At time t = 0, the switch is 
opened. It remains open for a long time T, after which it is closed again. 


50 КО 


adl | 
5 10 


1 


100 КО 


(A) voltage drop across 100 КО resister is 10e "^V fort < T 
-4/1.5 
(В) voltage drop across 100 КО resister is a Vfort« T 
(C) voltage drop across 100 КО resister is 100(e"* = өт) fort» T 
(D) The time constant of the circuit is 1.5 sec fort > T 
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3. Two coherent sources S: апа S» are situated as shown in 


figure. Неге 54 is fixed but 52 is performing SHM with е 5 : 
amplitude 2 cm. Initially S2 is at right extreme. At time ӘЛЕГІ S 
t= 23 (where w= angular frequency of SHM): A= 4ст 

[0] 


(A) Phase difference between waves produce by S: and S2 
T 
at point P is —. 
p 2 


(B) Intensity at point P is 2lo. 
(C) Intensity at point P is 4lo 
(D) Intensity at point P is zero 


4. There is a conductor with cavity of radius R as shown in figure. 
A point charge Q is placed at R/2 distance from centre of cavity. 
A point P is at r distance from centre of conductor. Then, 
(A) charge density at inner surface of cavity will be non uniform 
(B) charge density at surface of conductor will be uniform 


(C) electric field at point P is ---- 
Ane,f 


0 
(D) force on charge Q is non zero 


5. Current growth іп two L — R circuits (2) and (3) is shown in figure (1) after switch S closed. Then 


Ly В, Lo R2 
TOTTI. -000000-— —"^"^ 


(А) Ri > Re (В) Ri = R2 
(C) Li» L2 (D) Li< Le 
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6. A uniform disc of mass m and diameter 2 R moves forward towards another uniform disc of mass 
2 m & diameter 2 R on a frictionless surface as shown in figure 


ON — 


When the first disc contacts the second, they stick to each other and move as a single object. 


(A) the velocity of combined disc after the collision is %. 

(В) the angular velocity of combined disc after the collision is го 
8 V, | ; Е 

(С) Ёо, = gp e combined disc will not rotate 


(D) If combined disc does not rotate, the energy loss is MM. 


7. Two strings with linear mass densities u, = 0.1kg/m and p, = 0.3 kg/m are joined seamlessly. 


They are under tension of 20 N. A travelling wave of triangular shape is moving from lighter to 
heavier string. 
(A) The reflection coefficient at interface is zero 


(B) The reflection coefficient at interface is 2— 4/3 
(C) The transmission coefficient at interface is 1 
(D) 


D) The transmission coefficient at interface is 43 -1 


8. Consider a piston — cylinder arrangement with spring in its natural length. Due to heat transfer, 
the gas expands until the piston hits the stop. The mass of piston is 10 kg and area is 78 ст? 
Initial and final specific internal energies are 214 and 337 k J/kg. 
(A) Initial pressure of gas is 112 k Pa 
(B) Work done by gas on the piston is 56.5 J 
(C) Work done by gas on the piston is 100 J 
(D) Heat transfer for 0.5 gas is 118 J 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Question Nos. 09 and 10 


We know how by neglecting the air resistance, the problems of projectile motion can be easily solved and 
analysed. Now we consider the case of the collision of a ball with a wall. In this case the problem of 
collision can be simplified by considering the case of elastic collision only. When a ball collides with a 
wall we can divide its velocity into two components, one perpendicular to the wall and other parallel to the 
wall. If the collision is elastic then the perpendicular component of velocity of the ball gets reversed with 
the same magnitude. 


Vcos0 Усо50 
ий Vsind 125 
Velocity just Components of velocity Components of velocity 
before collision just before collision just after collision 


The other parallel component of velocity will remain constant if wall is given smooth. 

Now, let us take a problem. Three balls A, B and C are projected from ground with same speed at same 
angle with the horizontal. The ball A, B and C collide with the wall during their flight in air and all three 
collide perpendicularly with the wall as shown in figure. 


№ У 


9. If the total time taken by the ball A to fall back on ground is 4 seconds and that by ball В is 2 
seconds. Then, the maximum height attained by ball B from ground will be 
(A) 15m (B) 5m 
(C) 3m (D) 25m 
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10. The vertical component of velocity of balls with which they are projected is 
(А) 20 m/s (B) 10 m/s 
(C) 104/3 m/s (D) Undeterminable 


Paragraph for Question Nos. 11 and 12 


We have a disc of negligible thickness and whose surface mass density varies as radial distance from 


centre as с=с, t 23 , where R is the radius of the disc. Specific heat of the material of the disc is C. 


Disc is given an angular velocity о, and placed on a horizontal rough surface such that the plane of the 
disc is parallel to the surface. Coefficient of friction between disc and surface is u. The temperature of 


the disc is To. 
Answer the following 3 questions on the base of information provided in the above paragraph. 


11. Magnitude of angular acceleration of disc is 
7 21 
(A) «= E (В) а- X 
42 
12. If the kinetic energy lost due to the friction between disc and surface is absorbed by the disc the 


moment heat is generated, by the mass lying at the point where the energy is lost. Assume that 
there is no radial heat flow in between disc particles. Rate of change in temperature at a point 
lying at r distance away from centre with time, before disc stops rotating, will be (a - magnitude 
of angular acceleration of rod) 


(A) (ж-ш) (B) SE (oat) 
©) BA (as -at) (D) ^S (a, at) 
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SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


13. 


There is a disc of mass M and radius R. A point charge +Q and of mass M, R 
m is fixed at the centre of the disc. The disc is held on a fixed horizontal 
rough surface. Another point charged +q is fixed on the surface such 


that distance between +q and +Q is = . Now the disc is set free. If the 4R/3 
d 
disc does not loose contact with the ground at the same intent the +q 
relation must hold is M» qm. Find n. (Use 22004 _ 3mg ) 
256ngH 


Two identical containers contain same amount of ideal gas at identical condition. Gas in one 
container is expanded to 4 times of its volume at constant pressure and gas in another container 
is expanded to four times of its volume by isothermal process. If Wi and W2 be the respective 


work done, then Ursi Find 28 
W, In2 3 


A hydrogen atom moving at a speed vo absorbs a photon of wavelength 61 nm and stops. Mass 
of the hydrogen atom is 1.67 х 1072” kg. When calculated vo comes out to be E m/s. Find n 


nearly. 


An inductor coil stores 16 joules of energy and dissipates energy as heat at the rate of 320 W 
when a current of 2 Amp. is passed through it. When the coil is joined across a battery of emf 20 
V and internal resistance 20 О , the time constant for the circuit is т. Find 100т (in seconds). 


ABCDEF is a regular hexagon of side a. At each vertex A, B and C a point charge +q is fixed 
and D, E, F a point charge -q is fixed. Intensity of electric field at a point lying on the line joining 


Jaaq 


FC at a distance x away from the centre of hexagon (x >>>> a) is found to be 5 z: Where a 


T£, X 
is an integer. Find a. 
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Initially switch S is opened and energy stored between the plates C C 
of capacitor is E. Now the switch S is closed. Work done by | | || 
battery after the switch S is closed is W. Find " S 
Qi 
|| 
| І 
V 


A uniform disc of mass m and radius R is given a velocity vo 
and angular velocity о, as shown and released of a fixed 


horizontal surface. Only the x length of the surface is rough. 
Find minimum value of x (in metres) so that disc starts pure 


252 

rolling. Use шон =1m 

724 
Consider а hypothetical field in which force acting on a particle B F 
varies with its horizontal distance from wall AB is Е = ax and 1 7 23 нь 
always towards wall. Coefficient of restitution for collision си: 

| | 14277 | | it 
between particle and wall is e = 2 Find the maximum force (in ic 


N) acting on the particle after 3" collision. (use ax, = 16 М) 


Space for Rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www, fiitjee.com 


10 
AITS-FT-IV-(Paper-2)-PCM-JEE(Advanced)/18 


Chemistry PART - II 


SECTION - A 
One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


21. In the given reaction, the possible structure of compound (X 


=e OO 
"OO 
“ОО? 


conc. H,SO, 
(Х)- > 


(А) СОГ» 
OH 
Me 
C) 


22. Which of the following reaction will give an alkyne? 
(A) Potassium fumarate -- 2 "оэ98 , (В) CH,CBr,CHBr, —Znsst 
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O 
| RES À | О 
23. Тһе iodo lactisation КУСА with 1, gives the compound [e 


+ НІ. The different intermeidates are 


О 
| |9 [ 
pw a РАС 
(A) HO (B) | 
н О 
50 O Ф) 
(С)! (D) 
24. For the given reaction 
ii 
C—CH 
(R) | 3 (R) will be 
” Сн» 
сн; СН, 
(А) шалыг AIBr, (B) шооны pH? 
Сн; СН, 
" 
(C) xm нФ шог жені 
Сн; CH, 
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25. Which of the following compound will not give Friedel-Crafts reaction? 


CHO 
A) (7), (В) 


Ф 
NR; 


(D) СНМ 


ili Н,О 
C—O—OH—*——» Р,+Р, ; (P,+FeCl,—»Violet colour) 


Q 


P, +NaOl 5 P, J +P, 


Yellow 
Correct statement for the above sequence is 
(A) Ps on reaction with Ag gives acetylene 
(B) P4 on reaction with sodalime gives toluene 
(С) Ра on reaction with sodalime gives benzene 
(D) Рі оп reaction with 2,4-DNP gives yellow compound 


кад 
ZU , 


27. The state of hybridization in the anionic Part of solid Cl2Oe is 
(A) sp°d? (B) sp?d 
(C) sp? (D) sp? 


28. Inthe reaction: 3Bre + 6COZ  3H,O 9 ВІ” + ВгО; + 6HCO; 


(A) Bromine is oxidised and carbonate is reduced 

(B) Bromine is oxidised 

(C) Bromine is reduced 

(D) It is disproportionation reaction or autoredox change 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Question Nos. 29 and 30 


In iodometric titrations, an oxidizing agent such as КМпО:, K2Cr207, Си5Ол, H202 is allowed to react in 
neutral medium or in acidic medium with excess of potassium iodide to liberate free iodine Kl+ oxidizing 
agent > le 

Free iodine is titrated against standard reducing agent usually with sodium thiosulphate і.е., 

К,Ст,0; + 6КІ+ 7H,SO, —— Cr? (SO4)5 + 4K S0, + 7Н,О +1, 


2CuSO, + 4KI —— Cusl, + 2К,50, +1, 
l - Na,S,04 ——>2Nal+Na,S,0, 


In iodometric titrations, starch solution is used as an indicator. Starch solution gives blue or violet colour 
with free iodine. At the end point, blue or violet colour disappears when iodine is completely changed to 
iodide. 


29. What volume of 0.40 М Ма252Оз would be required to reach with l2 liberated by adding 0.04 mole 
of KI to 50 mL of 0.20 M CuSO. solution? 


(A) 12.5 mL (B) 25 mL 
(C) 50 mL (D) 2.5 mL 
30. A 1.1 g sample of copper ore is dissolved and Cu**(aq.) is treated with KI. 12 liberated required 
12.12 mL of 0.1 М Маг5:Оз solution for titration. The % Cu in the ore in the ore is: 
(A) 2.596 (B) 7% 
(C) 5.896 (D) 4.296 
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Paragraph for Question Nos. 31 and 32 


Suppose 50 bacteria are placed in a flask containing nutrients for the bacteria so that they can multiply. A 
study at 35°C gave the following results: 


Time (minutes) 0 15 30 45 60 
Number of bacteria 100 200 400 800 1600 
31. The rate of the reaction initially is: 


32. 


(A) 4.62 bacterias per minute (B) 23.1 bacterias per minute 
(C) 23.1 bacterias per sec (D) 0.231 bacterias per sec 


The t1/2 for the reaction is: 


(A) 1.5 sec (B) 1.5 min 
(C) 150 min (D) 15 min 
SECTION- C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


36. 


The maximum number of atoms that may lie іп the same plane іп (СН;),С-5Ғ(СН,); is....... 


H2S сап be dried by how many of the following reagents? Anhydrous CaCle conc. Н2804, P2Os, 
KOH solution, Na2COs solution. 


Ferrous oxide (FeO) crystal has a cubic structure and each edge of the unit cell is 5.0 A. Taking 
density of the oxide ав 4.0 g ст. The number of Ғе?” and O” ions present in each unit cell is: 

A closed vessel with rigid walls contains 1 mole of 238 
complete decay of 238 
298 K is: 


U and 1 mole of air at 298 К. Considering 
U to 206рр, the ratio of the final pressure to initial pressure the system at 
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For a saturated solution of AgCI at 25°C, specific conductance is 3.41 x 1076 ойт ст"! and that 
of water used for preparing the solution is 1.60x 10 5ohm ст". If Ад о = 138.3 ohm 'cm*eq |, 


the Кер of AgCI is 0.17 x 10-*M72. The value of x is: 


The half-cell potential of a half cell A‘*")*,A** | Pt were found to be as follows: 


% of reduced form 24.4 48.8 
Half-cell potential(V) 0.101 0.115 
The value of n is: 


Two liquids ‘A’ (molecular mass = 20) and ‘B’ (molecular mass = 40) are partially miscible. When 
1 mol of A, 3 mol of B are shaken together and allowed to settle, two layer ‘M’ and ‘N’ are formed 
as shown in diagram. 


Layer ‘M’ contains 0.2 mole fraction of ‘A’ and layer ‘N’ contains 0.6 mole fraction of A. Calculate 
the ratio of masses of layer M to layer N. 


In an organic compound of molar mass greater than 100 g/mol containing only C, H & N the mass 
% of C is six times the mass % of H, while the sum of mass % of C & H is 1.5 times the mass % 


of N. What is шэн тосон mass of compound? 
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Mathematics PART -III 


SECTION - A 
One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct. 


a b с 
41. If the sides a, b & c of AABC is such that ———— = ———— = ——______ then 
i-o? a2 +8? (1-«?)(1+?) 
(А) А =2tan "(о/р) (B) В = 2tan ' (ap) 
(C) area of AABC- Фар. (D) area of лАвс--2 90) 
a” +B a” +В 

42. If Ai is the area bounded by |x- aj| |y| = b; i e N, where 

а =a; + 2b &һб = Э а, = 0,0, = 32, then 

(А) A4 = 128 (В) Аҙ =256 

п 8, 2 Ч 4 a2 
(C) lim > Ai = (32) (D) lim 5 Ai = 3 (16) 


43. a&b be two vectors such that |а| -1/o|- 4&ab -2.If c= (2axb) - 3b, then which of the 


following is/are correct? 2 
(A) b.c = 48 (B) bc = -48 


(C) Angle between b & c ism (D) Angle between b &с is 5 


44. f(x) is defined for хэ 0 & has a continuous derivative. It satisfies 1(0)-1, #'(0) = 0 


& (1+f(x))f"(x)=1+x. The values Қ1) can't take is/are 


(A) 2 (B) 1.75 
(C) 1.5 (D) 1.35 
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2002 3la+b ЗЭР" 
45. If a & b are any two unit vectors then possible integers in the range of шин is 
(A) 2 (B) 3 
(C) 4 (D) 5 
k 1 2017 
46. If f(K)2 ^ - and f(r)=af(b)+c then 
(k) oa 2, (r)=a f(b) 
(A)b=c (B) a-b - 1 
(C) b«c 20 (D) а+с = 


47. If .(0) e R&p(0),9 €R- (ам сей е | are functions satisfying 


(14 x)sin? 0 - (1 + xê Jsino + (х 5 x) = 0 then which of the following is/are correct? 


(A) lim Шы + ШЫ - L (B) In(B(0)) is an odd fn 
9-0" е 
|y" «(o) 
Қат Lune т 202-7 (0 (9)) 
(C) lim Ут =nneNh>2 (D) diro nn 


48. The product of 13x 5 matrix & 5x13 matrix contains a variable entry x in exactly 2 places. If D(x) 
is the determinant of the matrix product such that D(0) 21,D(-1) 2 1& D(2) = 7 which of the 


following is/are correct? 


(A) D(-2) -3 (B) D(1)- 3 
(C) D(-3)=7 (D) D(1) 22 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct. 


Paragraph for Question Nos. 49 and 50 


Let ABCD is a rectangle with AB = а & BC = b & circle is drawn passing through A & В and touching side 
CD. Another circle is drawn passing though B & С and touching side AD. Let r1 & r2 be the radii of these 
two circle respectively. 


49. Н equals 
Ip 
af 4b? +a? b{ 4a? +b? 
А) = ни 2 (B) - 2 2 
bi 4а +b a| 46 +a 
af 4b? – a? bí a? – 4b? 
С) = 2 ,2 (D) - 2 ,2 
b!4a*-b al 4a* -b 
50. Minimum value of (г +r ) equals 
5 5 
A) “(a-b B) -(а-0 
(A) 2(8-5) (8) Ž(a+b) 
3 3 
(C) gà b) (D) ват?) 


Paragraph for Question Nos. 51 and 52 


If f:R—>[0,0) be a function satisfying the property f(x +y)-f(x-y) =f(x)[f(y)-f(-y)] vy.x eR. 


f (0) «Ina, (0) =1 
51.  f(x)is 
(B) 2 In x 


A) e* 
C)4x (б) ах 


—— =“ 


Space for Rough work 
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2 
| f | f 
The solution of differential equation у (logs f(x) + log f (y)) 


dx [log, f (x) - 2][log, f (y) - 2] E 


(A) 22-38 2( 23 = 2 In(x+2)+c (В) ye ae e 
х+2 2 х+2 у-2 х-2 


(С) (х +2)(y-2)=In{ 21 «e (D) None of these 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


53. 


54. 


55. 


56. 


If P(x) = x6 —x° - x? - x? - x & a, В, y,8 are the roots of the equation Q(x) = x* -x° -x° -1- 0 
Then P(a) + P(B) - P(y)« P(8)- 


Let x be chosen at random from the interval (0,1). The probability that 
оо, 4x] = [logis x] is К/12 ([.] denotes G.I.F), then k is 


Let f(x) be a differentiable function оп (0, 8] such that f (1) = 3, f(2)=1/2,f(3) 

= 4f(4)- -21(5) - 6 

Қ6)-1/3,Қ7)--1/4. Then the minimum no. of points of interaction of the curve 
=f 


у '(х)апа y = f'(x)(t (x) is KthenK -5- 


Consider continuous function f on the interval [0, 1] which satisfy the following two condition 
(i) f(x) 545 vx e [0,1] (ii) (0) 42нх 23) 
Х 


1 
Then the smallest real number o each that the inequality ШЕР <a holds for any such f is 
0 


2+ ЖЕЗ then k is 


Space for Rough work 
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57. 40 slips are placed in a box, each bearing a number 1 to 10 with each number entered on 4 slips. 
4 slips are drawn from the box at random without replacement. The probability that two of the 
10 


slips bear a number ‘a’ & other two bear a number ‘b’ (= a)is ах wae where К = ....... 
4 


b 
58. Suppose f is continuous on [a,b] & f (a) = f (b) - 0 & ГЕ (x)dx =1 then the minimum value of 


a 


ә Oo 


b 
(Р(х)? dx | хаг (x)dxis k, then 8k is 
a 


59. The number of solutions of the equation 


. TX TX 
M + cos- 


ОЕ 


60. Using the digits 0, 1, 2, 3 & 4, the number of ten digit sequences сап be written so that the 


difference between any two consecutive digits is 1, is equal to k, then 5 is equal to 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - IV 
(Paper-2) 

Q. No. PHYSICS Q. No. | CHEMISTRY | О. No. MATHEMATICS 
1. А, B, D 21. A,B,C 41. A, B, D 
2. B,C 22. A,B, C, D 42. A,C 
3. A, B 23. A,C 43. B,C 
4. А, В, С, D 24. A, В, С 44. А, В, C, D 
5. B,D 25. A, B, C 45. B, C, D 
6. A, C, D 26. A, C, D 46. B,C 
7. B,D 27. с 47. A, В, C, D 
8. A, B, D 28. B, C, D 48. A, B, C 
9. А 29. А 49. А 
10. А 30. B 50. B 
11. с 31. A 51. D 
12. A 32. D 52. A 
13. 2 33. 8 53. 6 
14. 1 34. 2 54. 2 
15. 2 35. 4 55. 6 
16. 8 36. 9 56. 5 
17. 7 37. 9 57. 4 
18. 3 38. 2 58. 2 
19. 7 39. 9 59. 6 
20. 2 40. 5 60. 9 
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Physics PART -1 


SECTION - A 


1. A, B, D 
Ке 0.55 = 7® эх = dom 


AEN >L=Ż= 20m 


— —L22-24cm 

SUP sie nct 
2 

Pf = L= 21 = Вст 


2. B,C 
When the switch ‘S’ is opened, 
t=RC=1.5sec 
Voltage across the capacitor, 


V, =10(1-e""*) fort<T 


The current, i= 24 С ау, 
dt dt 
200 


se ee) fort<T 


Voltage drop across 100 k resister, 


V=iR= Aers fort< T 


After t = T, 
1 2100 КОх10 uF = 1 sec 
Voltage across capacitor, 
V, = ү КУЧ —1 0(1 Ж e "9 е" 


The charge on capacitor, Q=V,-C 


The current through 100 k u resistor, і--С M -10%(1- e7^*y1 = е?!) 


4. А, В, C, D 
Electric field lines kill off on surface of conductor 
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5. B,D 
Since maximum current passing through two circuits is same and equal to V/R: in (b) and V/R2 in 
(c) then Ri = Re 
Current growth equation of L — R circuit is : 


i-i (1- e^) 


-tR 
ES 


Now ши ЫН ава 
мас L 
At t = 0 slope of | vs t curve: 
gi bR 
From graph (a) : slope of curve (b) > slope of curve (c) 
В; В, 
йы: ыл > AE 
Lo b 
Since, Ri = Re 
Li<Le 
6. А, C, D 
Momentum conservation. 
MV, - 2МУ 
RS 
3 
Angular momentum conservation about centre of mass, 


2 2 
IMR? -o 4 MR = MR +M TA + ieme? + 2M ен?) о 
2 3 2 3 2 3 
3 8 V, 
Ф0---0,,------ 
25 25 В 
For о-0 
8V, 
00 — —— 
3R 
The energy loss, 
AE - E, - E, 
2 
-1муг+1 МН оё 1 (8M) v? -19 му 
2 2| 2 2 9 
7. B, D 
V, - |2102 
Hi 
ы 1632 
* Үн, 48 
Reflection coefficient 
V,- V 
R2———t-2-X3 
М, V, i 


Transmission coefficient, 
Tee a 
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8. A, B, D 
Initially, 
Pas = РА + т9 = 112.5 kPa 


м = [;P. А dx 


gas 
= f, (P,A +mg + kx dx = 56.5 J 
Q=mAu+w=118d 
9. A 
Time of flight of A is 4 seconds which is same as the time P 


of flight if wall was not there. 
Time taken by B to touch the inclined roof is 1 second. 


Hence, 8-20-208 = 20х1-5х1 = 15 т 


10. А 
Vertical component = usin@ = 20 m/s 


11. с 


2 
dm -(2лгаг)б, + 3 = 276, f + 2 


R^ R') 5zo,R? 
2 3 


R 
М = [ат = 2 + 
| «| : 


R 4 4 4 
dl = dmr? = 270, | r? +- |dr = 2x, id от 
UR 4 5 


3 
dt = gurdm = диод е + 2 


R 3 3 3 
r А R 7 
т= ZnO ug етін = 276 ЕЗІ. gR? 
ч | R 8 4 6 ^" 


7 9 
т= 10 6 Ливан” - 10750870 


35 
12. А 
о = 0, — at 
dE = (udmgr )(@, — at)dt = dmCdT 
dT  ugr 


a c (бо о4) 
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SECTION - C 
13. 2 
(M+m)g > Е: sino Fe 
27Qq 
256лє,В° p 
(M--m)g > 3mg m 
М>2т 1-2 = 
(M+m)g 
14. 1 
Р,У, = ПАТ, 
W, =P, (4V, - Va) = 3nRT, 
W, = mRT,In4 = 2nRT, In2 
W,  3nRT, 3 3.2 
= » а >—a=1 
W, 2nRT,In2 2ln2 2 3 
15. 2 
-34 
167х1077ү, = 20210 у 65 тв n-2 
61x10? 
16. 8 
5L(4)- 16-5 L=8H 
4R = 320 >R=800 
When connected to the battery, Rne = 1000, L2 8H 
ЕИ = 1007 = 8 
100 
17. 7 
К(2Р, 
Ес Se) 1,3. 1 авам ан aD +c 
Х 4 4лє, X 2  2mg&x ) 
>a=7 


-q + 
Ad 
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18. 3 
-19е To ge 
2(2 2 3 
а-а 2CV СУ CV 
3 2 6 
E СУ/4 3 2E 
= 2 = > = 3 
М OV?)6 2 W 
19. 7 
2 2 2 
ША + ША oy = MOR? = moR* + me Ф 
2 2 
3 20 
> 9 29 > (0 F v= v=oR 
Ф 
2 4у 0 Ф 
> v=0R=70R = А 
2 
2810) vi + 2ugx 
2 2 252 
Big E i 7vő ТФА 2 
9 18ug 72ug 
20. 2 
1:25 29 
Ky ---аху 


6 
Kinetic energy just after 3% collision = (5) K, = Tk 
2 


64 ° 
E) = 1 ах? 


64(2 2 

> x? хо х= Хо 
64 8 

Е=ох=^%®—2М 
8 
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Chemistry PART - II 


21. 


22. 


23. 


24. 


25. 


26. 


SECTION - A 
A,B,C 
OH * ® 5 
“О07--007:00--02 
——— ——— 
Shift 
OH 
41 21 : 
OU” 
(A) 
(C) 


(B) | 


A, B, C, D 
sis 2 
(А) = Emsis o (8 сњовьснв, — Q0 — 
KOOC COOK dust 
(D) Br NaNH 
(C) CHBr alc KOH —————— ---ШШ 
“М 
NaNHJA Br : 
А, С 
Н 
а i 
coo b гав | | ox o | Хе” 
малон р Д рер үч 
i 
e 
A,B,C 
g АВ e H* e 
a y өс —r 


A,B,C 
Presence of strong electron withdrawing group inhabitants the fried craft alkylation. 


A, C, D 
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ji is | 
Ч Ф 
Ме Ж | о OH — ——» Ме с О —— > Ph | O © Me 
Ph Ph OH 
Көн 
OH 
O 
NaOl + 
Ph—COONa + CHI Y LN 29 
(P4) (P4 (P4) (Pj) Me 
CHI, + Ag » НС--СН 
sodalime 


Ph—COONa — — — » Ph—H 


27. C 
Fact 
28. B, C, D 


Br, (ON = 0) reduces to Br (ON = -1) and oxidises to BrO; (ON = +5) 


29. A 
Мед. Of KI = тед. of CuSO; = meq. of l2 = meq. of hypo 
0.4x10°x1 50х0.2х1 
=40 =10 (limiting reagent) 
тед. of hypo = 10 =Mx xx Va. 
= 0.4х2х\ =12.5mL 


30. B 
meq. of hypo = meq. of Си? = тед. of Cu 


12.12 x 0.1 = — Su 1000 > Wo, = 0.0769 
63.5/2 


% purity = Pu x 1000 = 6.99 = 7% 


31. A 
The rate of the reaction = Rate = K [Ao] 
= 0.0462 x 100 = 4.62 bacterias per minute 


32. D 
1. — 0693 0.693 
722 Қ 0.0462 


= 15min 


SECTION - C 
33. 8 
Fact 
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Fact. 


3 
Volume of the unit cell, a? = (5 x10) 


-21.25x10 7? cm? (>. а= 5А) 
Density ( р) = 4.0 g ст? 

Mass of unit cell = V xp = 1.25 х10722 x 4.0 

-5.0x10 72g 
Number of FeO molecules per unit cell = шон. 
1.195х107%0 
=4.19=4 
Thus, there are four Ғе?” ions and four O% ions in each unit cell. 


9 
In conversion of 2380 to 226 Pb, 8a-particles and 6f particles are ejected. 


The number of gaseous moles initially = 1 mole 
The number of gaseous moles finally = 1 + 8 moles; (1 mole from air and 8 mole of 2He*) 
So the ratio = 9/1 = 9 


9 

For AgCl, molarity = normality 

к = 3.41х1076 —1.60x10 9 =1.81x10 90 ст”! 
For saturated solution of sparingly soluble salt, 
Ay =” and solubility = normality 


Ay =A” = 1000x x 
5 
-6 
£c. 1000хк 1000х1.81х10 2131x109 
AT 138.3 
Now, 
2 
К.д) = S? = (1:31x105] = 0.1716x10? 
f x=9 
2 
Considering the reduction reaction 
Або) +ne АХ 
Oxidized form Reduced form 
[A*]2244  . [40+] = 75.6, Epp = 0.101V 
Now from Nernst's equation 
0.059, [OF] 
Epp =Enp + 09 RF] 
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0.059, 75.6 | 
0.101- EO, + lo i 
нр" 09244 0 

If [AX*]=48.8; (АС /1-512,Е-0115 
0.115 = Ер, + log us ...(ii) 


By eqs. (ii) — (i), 


0.0014 = 0.059 тшс log 75.6 
n 48.8 24.4 


n 0:059 19 49 — 0.020] 
0.014 


n=1.98 = 2 


39. 9 
In Layer М 
Па =X M=y 


X 0257 1-55 Y 242 y-4x 
х-у x x 
In layer N 
ше, ЕЖЕ г 
(1-x)(3-y) 
Sy ЖЕЛЕК Ж. 
1-х 06 1-х 6 3 
9-3у-2-2х 
9—12x = 2- 2x 


7 =10x > x = 0.7,у = 2.8 
Wy = 0.7х20+0.7х4х40 = 14+7х16 = 126 
М, = 0.3х20+0.2х40 = 14 


Wy / Wy = 9 
40. 5 

mass mole moler ratio 

C 6w ow 0.5-3 
12 

H Ww m 1-6 
М 7w jw 1 

1.5 1.5x14 3 


Mwt (С.Н,М,), > 100 n =2] 
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Mathematics PART - Ill 
SECTION - A 
41. A,B,D 
a b C 2s 
1«ofp? оар” (1-а211-82) 2-2 
S Е а S-a a 
1685 trop? — p*(t- o?) 1+0°B? 
a(1- a^) 
dan 1+ о2В2 
ERN b(1-a^) 
similarly s - b = 3r 
ca? b 1+ p? 
d е ан 
b(t-a?) РЕ: 
527 5з Уу 
t 2 A/2 _ (s—b)(s—c) - о. +B 1-а 
ыы s(s-a)  b(t«p^)a(t- a^)? 
a? + p? 1-а2р2 
с(1-028 | 
Qa= 2 2 
(1-a )(1+В ) 
о2 
Я 
A -2tan"' (a./ p) 
B = 2tan (ap) 


2tan(A/2 
-. Reqd area = lig sin А = L bc. ( ) = ocup- 
2 2 1+tan*(A/2) а +В 


42. АС 
3 b, 
ay =a, + 2b, = 48, b; = =16 
2 1 2 1 2 2 
аса қыта алы) 
2 2 


So, the three loops from i = 1 to і = 3 are alike Now, area of і" loop (square) = 5 (diagonal) 
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A; = 5 (25 y = 2b? 
‚ Аш _ 2(бы л 
А 2(b, y 4 


So, the areas form a G.P series 
-. sum of the G.P up to infinite term is 


А; _ 2 1 _8 2 : 
4 
43. B,C 
fal = 14 ]o|= 4,ab = 28 c «3b = 2a xb 


Qab=2 


> В| сово -2 


> С050 


2 1 2822 
ВМ 2 8 


RS де ыс ep 
Again с «3b = [a b) 


2 2 2 2 
= [e| «9l + 2c.3b = 4) lo sin? 0 
m lef +144 +6b.c = 48 
Also, c = 2axb -3b 
= bc - b(2axb)- з 


= bc-0-3x16--48 


:Ї «96-6x48-0 


—|2 
= [el =192 
= |c|=8v3 
bc =| b || c | cosa > -48 = 4x 843 cosa 
> COS 6 v3 
4442 2 

Бл 
= а = 

6 


44. А, B, C, D 
1 + х is never zero, so 1 + f(x) is never zero. It is 1 for x = 0, so it is always positive. Hence 
f"(x)is always positive f'(0) 20 so f'(x)>0, ух» 0 
Hence so in particular, 1-- f(x) 2 2, ух 


1+х 
f" <j 
(к) 
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| x xê x х° 

| Р(х) < (0). 242-224 —— 
ntegrating f'(x) < Од aa 
Again integrating 

x x 
f(x) <f(0)+—+— 
(x) <f(0) 5 
Hence f(1)<1+ 141-4 

4 12 3 

B, C, D 
Let angle between a & b be ofal = Ы =1 2 


ja +b) = 20089 
2 

а-Ы = asin”. 
2 


3 


F(0) = 3 (20083) + 2 2803 


=3cos 3 +4sin UE e [0,7] 
2 2 


F'(0) 2 dn В + 2cos : 
2 2 2 


F'(0)=0 = ZH -$ 


ҰЕ(0)53 
5 шал” J - 45 + Н =5 
3 5 5 
F(x)- 4 ~. Range [3,5] 
Hence possible integer (s) in the range of Ғ(Өуіп|0,т|аге З 


B,C 
kjatta uM. pa 
2 3 k 
f(1) =1 
f(2)-1«— 
1 1 1 : 
1(2017)=1+—+—+........... on adding 
2 3 2017 
-1x2017 4 1x 2016 4 1x 20154 ОЛЕН! + | х1 
2017 
= 1x 2017 4.1 (2017 14.1 (2017 -2)4......... + 2 (2017 - 2016) 
2 3 2017 
sopita oa s - l o: Aus SED 
2 3 2017 2 3 2017 
= 20171 (2017) hopes E 
4 2017 
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= 2017f (2017) -1x 2016+ TER Мэн AD 
2 2017 
= 2017f (2017) — 2016+ f (2017) 
= 2018f (2017) - 2017 
a= 2018, b = 2017, c = -2017 
4T. А, В, C, D 
5 1+5іп20 | sin0-sin?0 
x*-x + - = 
14 sin0 1+ sino 
x? -x sigue se + sino esi’ =0 
1+ sin0 1+ sin0 
. 4, -sinO 
=> Х = біп0, - 
1+ sinO 
= a (0) = sino p(o) = 125119 
1+ sinO 
Hence the results follows. 
48. A,B,C 
D(x) can at most be polynomial of degree 2 
D(x) =ах? «bx «c 
D(x) = х2 +х+1 
D(1)=3 
D(-2) =4-24+1=3 
D(-3)=9-3+1=7 
49. A 
50. B 
AP, =a/2 
1 : Р C 
2 2 a 
Г = ХЕ | | -(b-x 
(2) иас 
а? 
xi +g cb + ХР – 20% b 
4b? - a? 
X= 
8b A B 
4b* +a? 
n =b-x, 
8b 
similarly г. _ 4a +b? 
5 8a 
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a? +0 + 4ab(a+b) 
8 ab 
(a--b) (a^ « 3ab b?) 
8 ab 
азы (а-Ә) «5ab | 
-( 8 | ар 
But (a-b) 20 
(a+b) Бар 
8 ар 
5(a+b) 


nna 


>+} 


51. 


(9) 


52. А 


h>0 2 


Р(х) = im аца (0) 2la 


(5) -Ina —Inf(x)-In a* «C 


Қ0)-1->С-0- Қх)-а“ 


dy (x+y) 
dx (х-2)(у-2) 
ау (хз үу 

ах XY 


(put x-2- X; y-2=Y) 


2(у-2) 
+2 


E In (x+2)+C 


SECTION - C 


Q(x) = (à? -2x* +х-1)(х+1)=0= 8=-1 

a+ßB+y = 2, aß+By+ya=1 

p(x) =(x? +1)Q(x) +x? -x+1 

p(a)+p(B)+p(y)+p(-1) 2o? +B? +y? +1-(a+B+y-1)+4 
54. 2 


1084 10" 
Let [log;; 4x] =k =[log,) x] then x е í шон! fork>O0&k=0 К а is beyond (0, 1) 


but for k < 0, the whole interval is іп (0, 1). 
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for k 2-2,xe 1 д Сун 
100 40 


sum of lenght of these intervals 


1 1 1 1 
+ uini. 
E 5) (5 ax] 


3 1 1 1 
= —| 16+ +... |= = 
2 10 100 | 6 


© 
о | 


55. 6 


2 
f(x) =#"(x)(F()) 
Either Ғ(х) = 0 at least 4 roots 
f(x) = 1 at least 5 roots 
f(x) = - 1 atleast 2 roots 
at least 11 roots. 


+N 
+ o 


56. 5 
f(x) will be below y = 45 & y -2 
2//5 1 5 
gus | Бах + —dx 
0 27 
J5 
2 2 
SCESEII 29 (=) 
% Б 
=2+21п 2 
2 
57. 4 


There аге “°C, ways of drawing 4 slips '°C, ways to choose a & b. After а & b have been 
chosen there are “G5 ways of choosing 2 slips labelled a & tC, ways of choosing 2 slips 
labelled b 

DO xt C3 xC Sen Os 


г. Required Probability = әс, 0G, 


58. 2 
Since 
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a 


b 

24 2 b 2 24 

EL G9] | ШЕ 
а 

Hence by Schwartz’s inequality 
b 

1 


25 jt (х) ax her (x)dx 


a a 


6 


sin zx +1 = nf 1 
sin xx = (тх)? 
No of solutions 6 


9 

An denotes no. of n digit sequence that end in 0 or 4 

Bn denotes no. of n digit sequence that end in 1 or 3 

Cn denotes no. of n digit sequence that end in 2 

A,4,-B, (‘each sequence in Аласап be converted into a sequence in Bn by deleting its last 
digit). Ван- An + 2 Cn (- each sequence in An can be converted into a sequence in Въ: by 
adding a 1 (if it ends with 0) or a 3 (if it ends with 4) to its end, 8 each sequence in Cn can be 
converted into a sequence in Bn+1 by adding a 1 or a 3 to it. Сл. =Bn (by deleting 2 at its end) 
B,,-3B,,fornz2,B,-2,B,-4 


А, +В + С = 2B, +В, = 4.34 + 4.3* = 648 
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FULL TEST - IV 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate Ши ЕЕ Send ЕЕ ЕЙ d 
121: ША | ЕЕЕ | 


| Евготет но. ТЭГ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 

Density of water water = 10? kg/m? 

Atmospheric pressure Ра = 105 N/m? 

Gas constant R = 8.314 J K^! тог! 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm К-' тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na - 6.023 x 1023 

Planck's constant h = 6.625 x 10-3 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1 eV = 1.6 x 10713 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Аг=18, K -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION – A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A T.V. tower has a height 150 m. The population density around the T.V. tower will be, if the 
population covered is 50 lacs? (Radius of earth = 6.4x10°m) 


(A) 708.5 km? (B) 828.6 km? 
(C) 856.8 km? (D) 454 km? 


The curve between charge density p and an rnearp – № inl will be 


N 
қ 
Р 
р 
Р М 
К 
The potential of an atom is given by V = V, logp(r/r, ) where го is the constant and г is the radius 


of the orbits. Assuming Bohr’s model to be 22 which variation of rn with n is possible (n 
being principal quantum number). 


(А) r, «n (В) == i 
n 
1 
(C) r, œn? (D) n « 
Space for Rough work 
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4. 


Magnets А and B are geometrically similar but the magnetic moment of A is twice that of B. If T: 
and Т> be the time periods of the oscillation when their poles and unlike poles are kept together 
respectively, then T1/T2 will be 


1 1 
A) — В) — 
(А) 3 (8) 5 
1 
Bo (D) 43 
(C) В 
А cell is connected between the points А and С of а circular B 


conductor ABCD of centre О, ZAOC = 60°. If В: and Be are the 
magnitude of magnetic fields at O due to the currents in ABC and 
ADC respectively, the ratio of Bi/Be is. 


(A) 5 (B) 1/5 
(C) 6 (D) 1 
| | 
| | 
For maximum power from battery the internal resistance of ТА" 
battery ris 
(A) 10 R (B) = 
R 10R 
С) — р) —_ 
is (Бра 


A disc having radius r = 2 m is placed on smooth 
horizontal surface. Velocity of point A and B is given as 
shown in fig. Distance between point O and axis of 
rotation at that particular instant is 

(A) 1m 

(В) 0.5 m 

(C) 0.25 m 1.5 m/s B 
(D)2m 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www. fiitjee.com 


AITS-FT-IV-PCM-JEE(Main)/18 


Two strings A and B of equal length but un equal linear 
mass density are tied together with a knot and stretched 
between two supports. A particular frequency happens 
to produce a standing wave on each part, with node at 
the knot as shown. If linear mass density of the two 
strings A and B are и, and uz respectively, then 


(A) щ = uo String B 
(B) 

(C) 14 > uz 
(D) can't be decided 


String A 


SSSSSSSSSSSNNNNNNNNNNO 


Figure shown variation of magnetic field inside and outside two cylindrical wires P and Q carrying 


currents that are uniformly distributed across the cross section of wires. If current density for two 
wires are Jp and Jo then 


B 


(A) Jp = Ja (B) Jp « Ja 
(С) Jp » Jq (D) can't be decided 
Time constant of LR circuit will be 2R 

L AWW 
(A) = 

L R 

2L | лл LAMWW——À 
(B) = 
= | А 
(С) OR ГЕ 


(D) None of these 


Space for Rough work 
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11. 


Two vertical walls separated by a distance of 2 metres wall A is 

smooth while wall B is rough with a coefficient of friction 2m 

u = 0.5. A uniform rod is propped between them the length of Ce 
the longest rod that can be probed between the walls is equal 

to 


(A) 2m (В) 2/2m 
(C) 45 m (D) “т 


Radius of curvature of a concave spherical surface separating air- 
glass medium is R. A point object is placed on the principal axis in glass 


the glass (и, = 1.5). For the image to be real seen by Се ыга 


observer in air, distance of the object from P should be 
(A)2R<u<3R (B) u « 2R 
(C)u=R (D) u » 3R 


A parent radioactive a nucleus A (decay constant D д) converts into a radioactive nucleus B of 
decay constant D ь, initially number of atom of B is zero. At any time Na, Ng are number of atoms 
of nuclei А and B respectively then maximum value of Ns is 


(A) АЧА (ву DeNa 
Dg DA 
(C) (D A +0 в)№ Dg 
Dg (D 4 *D g) ^ 


A capacitor is made of two concentric spherical shells A and B of radii a and b respectively. 
Where a < b. The external shell B is grounded (Vg =0) Inner shell i.e(r «a)is filled with a 


uniform positive charge of density р. Variation of electric field versus distance from the centre. 
(A) Е (В) Е 


Space for Rough work 
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A hollow circular tube of radius R and negligible internal 
diameter is fixed on horizontal surface ball A of mass m is 


given velocity vo in the shown direction. It collides with ball ge en 
B of mass 2 m. collision is perfectly elastic. If centre of loop 
is origin of co-ordinates system, then co-ordinate of next 
collision is E FONS 
(A) BRE 

2 2 
(B) “Да 

2 2 
(C) 255) 

2 2 

RR 
D) |-,- 
о (2.5) 
Mirror is moving towards the particle with Speed 2 cm/sec speed o =2 cm/s 
of A and B аге 1042 and 5 cm/sec respectively in the direction < 7 
shown in figure. Magnitude of velocity of image of the particle B в 2 
pn respect to image of A. «——e2 - @ 

A) 4325 cm/sec 45 


- 15 cm/sec 
(C) 13 cm/sec 


(D) 4269 cm/sec 


СЗ 


An ideal mono atomic gas is taken through the cyclic process shown in 
fig. Linear expansion from A to B followed by adiabatic compression 
back to original state 

(A) Efficiency of cyclic process is zero. 

(B) During process A to B heat is released only 

(C) During process A to B heat is absorbed only 

(D) During linear process heat enters and leaves the process 


Space for Rough work 
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18. 


20. 


An ideal liquid is streamline motion flows through a friction less мо 
duct with varying cross section as shown in figure. Pressure Р ....... е-е; 
at points along x axis of duct is most likely to be represented by. 


( P | 8) p | 

X X 
(C) p | (D p | 

X X 


If error in the measurement of mass is 0.8 of and in volume it is 0.496 then error in the 
measurement of density is 

(A) 1.2 96 (B) 0.4 96 

(C) 0.8 96 (D) 1 96 


A reflecting surface is represented by the equation 


y- Z sin{ =), where 0 <x < L.A ray of light travelling horizontally 
Tt 


becomes vertical after reflection with the surface. The co-ordinates 
of the point where this ray is incident is. 


Ea L V3L 
(A) 12 (В) c 
(С tow (D t 

4 m 3 n 


Space for Rough work 
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24. 
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Kundt’s tube can be used to 

(A) Produce standing wave 

(B) Determine viscosity of water 

(C) Produce Doppler’s effect in sound 

(D) Determine velocity of the source of the disturbance. 


The acceleration of electron in the first orbit of hydrogen atom is 


4л?т h? 
A m 
(^) h? 4r°mr 
h m*h? 
Qu. p Ph 
(©) 4n?m?r? (0) 4т т? 


thin lens varies with image distance v. What was the focal length of 


The graph shows how the magnification m produced by a convex | 
the lens used? rü 


(A) b/c (B) b/ca р 
(С) bc/a (D) c/b | 
<--> <<>> р 
а с 
— ү 


Two sound waves of slightly different frequently have amplitude ratio 11/9. What is the different 


of sound levels in decibels of maximum and minimum intensities head at a point? 


(A) 100 (B) 10 

(C) 16 (D) 20 

A conducting rod of mass 50 gm and length 10 cm can slide kok kK ko * Kk ko o 
without friction on two long, horizontal rails. A uniform | ———————————4L——— * 
magnetic field of magnitude 5 MT exists in the region, as оеро ЭЭЭЛЭЭЭ! х 
shown. A source S is used to maintain a constant current 2А 22525545 Rod CURES) 
through the rod. If motion of the rod starts from the rest, its көөнү eset er 
speed after 10 sec from the start of the motion will be зуу у у ууну, УЙ, у, Ж 
(А) 2 cm/s ж 
(В) 8 cm/s k k k kkk k жж 
(C) 12 cm/s 

(D) 20 cm/s 


Space for Rough work 
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26. 


27. 


28. 


29. 


30. 


An inclined plane is moving with Constant velocity v = 4 m/s ona 
horizontal surface as shown in figure. If a block of mass 2 kg is 
kept at top of the incline and their is no friction between the block 
and the incline, then the distance travelled by the incline till the 


block reaches bottom of the inclined is (9 -10 m/s?) 
(А) 4т (В) 5m 
(С) 1.645 т (D) 245 m 


A particle is moving in x-y plane. At certain instant the components of its velocity and 
acceleration are as follows V, = 3m/s , V, = 4m/s, a, = 2 m/s? and a, = 1 m/s?. The rate of 


change of speed at this moment is. 
(A) 4 m/s? (B) 2 m/s? 


(С) 43 m/s? (D) 4/5 m/s? 


In a tug of war, the team that exerts a larger tangential force on the ground wins. Consider the 
period in which a team is dragging the opposite team by applying a larger tangential force on the 
ground. Which of the following works are negative? 

(A) work by the loosing team on the winning team 

(B) work by the ground on the winning team 

(C) work by the ground on the loosing team 

(D) none of these 


The magnetic field of a cylindrical magnet that has a pole — face radius 2.8 cm 
can be varied sinusoidally between minimum value 16.8 T and maximum 


value 17.2 T at a frequency of ын Hz.Cross section of the magnetic field 
T 


created by the magnet is shown. At a radial distance of 2 cm from the axis 
find the amplitude of the electric field (in m N/C) induced by the magnetic field 
variation. 

(A) 140 m N/c (B) 245 m N/C 

(C) 180 m N/C (D) 240 m N/C 


The system is released from rest from the position shown in the 
diagram. If A and B has mass m and M respectively and all 
surfaces are smooth, then the normal reaction between A and B is | X 


RAR 


2M Mmg 
A) ——— В) ——— 
(A) M+m ( ) (Мат) А B 

Mmg ЭО TA. 
(C) (M+m) (D) zero 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. Micelles are formed only 
(A) Above CMC and above Krafft temperature 
(B) Below CMC and below Krafft temperature 
(C) Above CMC and below krafft temperature 
(D) Below CMC and above krafft temperature 


32. On mixing 10 ml of acetone with 40 ml of chloroform the total volume of solution is 
(A) « 50 ml (B) » 50 ml 
(C) = 50 ml (D) can not predict 
33. A Radioactive element A says to B “I am half of what you were when you are one fourth of what | 
was moreover | was 1.414 time than what you were" If the half life of A is 8 days, what is the half 
life of 'B' is 
(A) 4 days (B) 8 days 
(C) 16 days (D) 2 days 
34. What will be the work done in process CB for 1 mol of an ideal gas if total 600 cal heat is 
released by the gas in whole process. 
500-г--><<<25 5 
| 400 588552. с 
T 
300 ұ---- i ТД 
у-—> 
(А) 400 са! (В) 600 cal 
(C) 800 cal (D) 1000 cal 


Space for Rough work 
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35. Calculated Eceufor the cell will be: 
N 
Ho, 1 N KOH, || — H 
p, 20) (a) kg PC lag) (9p. 
1 atm'oc- 75% x= 90% atm 
(A) - 0.68 v (B) + 0.68 v 
(С)- 0.378 v (D) + 0.378 v 
36. T он 
C—OCH3 сон 
i) CH,MgBr(excess 
) CHMgBr(excess) | CH; 
ii) НУН,О 
OH 
SH sH ОН 
Moles of CH3MgBr consumed per mol of reactant will be 
(A) 4 (B) 2 
(C) 6 (D) 3 
37. NH, OH 
TNT z = 27 МаМО,/НСІ кее 
: = »- Produc 
3 ( 3 H,O* 
O СНз (Сн; 
229 
(А) СН, (В) 
СН, 
+ - 
СН, МСІ 


CH3 
(С) ӘН (D) 


Space for Rough work 
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О 
| PPh, / LiCl 
СНа-С--Н» CH;—CH,—Cl ыз > 'Х'; X will be 
heat 
сн, CH, CH, H 
(А) “C=C Ver. eren 
7 / 
к H H СН, 
oe 
(С) CH3 —CH—O—CH, (D) CH3=C—CH3——CHg 


Select the incorrect statement for the metallurgy of aluminum: 

(A) Bauxite can be enriched by Bayer’s process 

(В) ‘Al’ is produced by electro lytic reduction of Al2Os 

(C) Refining of ‘Al’ is process by Hoope's electrolysis. 

(D) Electrolysis of ‘Al’ has mixture of Al2Os + NasAlfe + CaFe as electrolyte. 


COOH 
/ Conc. H,SO + 
CH» аз д PME in 'B' compound 'B' will be 
\ heat 
COOH 
| 
С 
им 
(А) сн; 20 (В) СНҙ-СООН 
ы” 
Ї 
О 
„СООН 
(С) H2CO3 (б) Сн» 
“COOH 


Space for Rough work 
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41. 


42. 


43. 


44. 


45. 


Choose the correct code in which all the molecules have dative x bond. 
|- P4040; Il- (SiH, ), N, IIl-P,Og, IV — BF, 

(A) 1, П, Ш, IV (B) II & IV 

(€) I, III & IV (D) I, II & IV 


When K2CrO. is added to CuSO. solution, there is formation of CuCrO^ as well as CuCr2O;. 
Formation of CuCr2O; is due to 


(A) Basic nature of СибО: solution (B) Acidic nature of CuSO. solution 
(С) CuSO: oxidizes СгО or Cr, O?- (D) It is the typical property of CuSOus 
Which of the following is low spin to strong field ligands. 

(А) а% 0% dj, (B) diy. dy, dodo s 2.0: 

(C) d.d), d. d'; (D) dio 42 

The configuration of the C — 2 epimer of D — glucose is 

(А) 2R, 3S, 4R, 5S (В) 25,35,4В,5В 

(С) 35, 46, 45, 5 В (D 28,35, 4А, 5R 


XeF, + PF; —>(A‘B | 


XeF, + SbF, — (cD) ; choose the correct statement about the equations - 


(А) The geometry of А” and C* is same (B) The geometry of A* and D' is same 
(C) The geometry of B. and О is same (D) The geometry of В” and С is same 


Space for Rough work 
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46. CH3 


Na | / Acetone 
æ Product 
=i F 


47. 
CF,COOOH 
oo 


OH 


CF,COOOH 


A and B in the above reactions will be: 


OAC OAC 


OH OAC 


Space for Rough work 
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48. O 
| ci 
5-І KOH 
—— — > 'X' ; Product 'X' is - 
O 
| 1-0 
(А) HO (B) 
COOH 
(C) (D) No reaction 
49. Choose the incorrect statement/s among the following: 


) Then are five heterocyclic bases in DNA & RNA 

All the bases except adenine have primary amine grow 

Double helix of Nucleic acid is spiraled together by H — bonding 
ХЭ have no nitrogen content in them. 

1, (В) 2,3 &4 
1, 


(1 
(2 
( 
( 
( 
( (О) 2,4 


) 
З) 
4) 
А) 
С) 


50. One gram of charcoal absorbs 100 ml of 0.5 M СНзСООН to form а mono-layer and thereby the 
molarity of acetic acid is reduced to 0.49 M. What will be the area of the charcoal absorbed by 
each molecule of acetic acid? 


[given — surface area of charcoal = 3.01x10? m? / gm] 
оо 2 (В) 5х10:29 m? 
(C) 5x107” (D) 5х10:23 m? 


Space for Rough work 
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Na,B,07 +H SO; — А eee 


4 


De c 
e incorrect statement regarding substance ‘D’ is 
(A) ‘D’ will not react with HCI 
(B) ‘D’ will not react with dil H2804 
(C) ‘D’ will react with conc. Н>5Ол to form substance ‘B’ 
(О) ‘D’ will react with conc. Н2504 to form substance ‘A’. 


4 
2 


The energy produced by the de-excitation of aa moles of Н — atoms from 15! excited to ground 


state is supplied to 2 moles of an ideal gas. 10 litres of that gas at 27°C are allow to expand 
reversibly & isothermally. The final volume of the gas will be 

(A) 151 (B) -201 

(C) -251 (D) -301 


The composition of sample is Fp 940, 99. Find the correct code for correct statements. 
(i) The %of Fe*? by mass is 11.5% 

(ii) The ratio of Fe*?;Fe*ion is 0.17 

(iii) Fe*? is 7.84 gm. 

(A) I, II & III (B) 1 & II 

(C) 1 & III (D) II & III 


Space for Rough work 
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54. 


55. 


A 0.1 M solution of a weak acid HA is titrated by NaOH slowly. The titration curve observed is 
given. ka - 4x10^? at 25°C. The correct observation for the curve will be: 


рН of o | 
solution,, | 


NaOH (ml) ——» 
(A) Solution will make buffer before equivalence point 
(B) pH of solution at equivalence point is 5.6 
(C) pH of solution at equivalence point is 7 
(D) Salt hydrolysis cannot suitable to predict the pH of equivalence point 


OH 


HCHO / Conc H,SO, 


(excess) æ 'X: The true statement about product 'X' will be: 


(excess) 


(A) Product have alcoholic group 

(B) Product is brownish mass with no alcoholic group 
(C) The Product has para substitution 

(D) The product has ortho substitution 


Space for Rough work 
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The position of equilibrium lies to the right in each of these reactions 
МН; + NH4 $°% NH; + №,Н, 

NH, + НВг °% NH; + Вг” 

М.Н, - HBr $ °% М.Н; + Bro 

Based on above information, what is the order of acidic strength? 

(A) HBr > М,Н5 > NH; (В) М,Н, > М-Н, > NH; 
(С) NH, > №Н, > Вг” (D) М.Н; > HBr > МН; 


Considering no electronic repulsion in Helium atom what will be Bohr's energy for both the 
electrons? Bohr's energy of ground state of H-atom is — 13.6 eV. 


(A) — 13.6 eV (B) - 27.2 eV 
(C) – 108.8 eV (D) - 54.4 eV 
о, Е 
Р, 


О» (excess) 


Choose the correct option regarding dp-o (single bond length) 


(А) x «y (B) x » y 
(C)x=y (D) can not compare 
Space for Rough work 
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59. 
"m Е i) Alc. КОН cold alk. KMnO, B NaOH 
| 2 ii) NaNH, warm 
Cl iii) H* 
The product 'C' will be 
0н 
(А) РҺ CH—— COO (B) E iR 
OH OH 
- | 
(C) Ph—CH,——COO (D) шааж 
ОН 
" BrJNaOH | 
--<--->-А; The product 'A' will be 
О ос 0 
СОО 
сн; 
(А) (В) 
Вг ӨН; 
D - 
(C) сн, (D) COO 


Space for Rough work 
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Mathematics PART - III 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. If the asymptote of the hyperbola (X + y +1) -(х-у- 3y- 5 cuts each other at A and the 
coordinate axis at B and C then radius of circle passing through the points A, B, C is 
45 
(A) 3 (B) = 
(C) n (D) V2 
62. A variable line 2% ч = 1 moves in such a way that the Н.М. of a and b is 8. If c be the least area 
of triangle made by the line with the coordinate axis then the last digit of c^ is 
(A) 2 (B) 4 
(C) 1 (D) 6 
63.  Iftan'a -tan (ak) 4 is true for atleast one о є (0, 2] and a є І, then number of all 
possible integral values of k is 
(A) 0 (B) 1 
(С) 2 (D) 3 
64. If the angle between the normal chord of parabola which subtends right angle at the vertex is 0 
then the maximum value of f(a) = sindcosa + tanOsina is 
(A) V5 (B) V3 
4/5 
(C) EG (D) 2 


Space for Rough work 
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65. 


66. 


67. 


68. 


69. 


If the straight lines Х-у-2-0,2Х-у-1-0 and px+qy-r = 0 are concurrent then the 
slope of member of family of lines 2px + 3qy + +4r = 0 which is farthest from origin is 
1 


(А) -5 (B) 2 
2 3 
(0) -3 (D) -% 


Let a -со05 !с0520, b = cos! cos30 and c = sin™' sin (a +b) then 


maximum value of sin(2(a+b+c)x)+cos*((a+b+c)x)is 


45-1 45 -1 
(A) > В). 
(С) d (D) none of these 


A chord AB which bisected at (1, 1) is drawn to the hyperbola 7x? + 8xy - y? - 4 = 0 with 
centre C. which intersects its asymptotes in E and F. If equation of circumcircle of ACEF is 


x? + y? — ax -by +c = 0, then value of ae e) is equal to 
(A) 1 (B) 2 
(C) 3 (D)4 


If normal at (5, 3) of hyperbola xy — y – 2x – 2 = 0 intersects the curve again at (a, B — 29), then 


B is 

Q 

(A) 10 (B) 20 
(C) 30 (D) 40 


If the shortest distance between 2y? — 2x +1 = 0 and 2x? — 2y +1 = 0 isd then the number of 
solution of |sina.| = 2/2d(a e [-7,2x]) is 


(A) 3 (В) 4 
(C) 5 (D) none of these 


Space for Rough work 
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From a point perpendicular tangents are drawn to the ellipse x? + 2y? = 2. The chord of contact 
touches a circle which is concentric with the given ellipse, the ratio of maximum and minimum 
area of circle is 

(A) 3 (B) 4 

(C) 5 (D) none of these 


Vertices of a variable acute angle triangle ABC lies on a fixed circle. If a, b, c are length of sides 
and angles of triangle ABC and x:,x2, хз are distances of orthocenter from A, В, C respectively 


then find the maximum value of V3 Өкі 4 ЭХ? f dxs +11 
da db ас 
(A) 1 (В) 2 
(С) 3 (б) none of these 


Let x and y represent the sum and product of two sides of a triangle such that x? = yt 22 where 
z is the third side then Inradius of the triangle is 


y 2 
v 2(2-х) (B) 2(x+y) 
PAS oes 

y х-у 


If ellipse En is drawn such that it touches ellipse Еһ at the extremities of its major axis, and to 
have its foci at the extremities of the minor axis of En1. If eccentricity en of ellipse En is 
independent of n, then the eccentricity of ellipse Еп-з is 


V3 -1 2.43 
„= B 

45 -1 3-45 
крс (D) “> 


The value of ЕЕ +tan1°)(/3 + tan2°)(V8 «tan3*)....(V3 + tan28°)(V3 + tan29°) is 


(A) 229 (B) 2/5 +2 4/3 
(с) 27? (D) 214 «c9 48. 


Space for Rough work 
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75. 


76. 


77. 


78. 


79. 


іеї f(x)e1-x «x* —X3 +... e x8 - x! = ag * a4 (1+ x) c ag (1-х) 9... aq? (14+ x)” 
then о, is 

(A) 204 (B) 408 

(C) 1632 (D) 816 


Let f(x) be a periodic function such that: f(x 1) (x) + f (x +1)+1= f (x), vx eR then 
(A) f(x 2) 2 f(x) (B) f(x +4) = f(x) 
(C) f(x 6) - f (x) (D) f 


If xf (x) - 2t (x) = xf? (x), vx > 0,1 (1) = -6, then 142) is 


3 1 
A) -> В) — 
(A) 2 (В) 2 
3 1 
С)- D)-— 
( ^5 (D) 2 
For all real à» 0, [^^ Ше. д | 
or all real а > 0, х equals 
0 #sin(3a — x) + 4/sin(a +x) 
Q 
A) — B 
(A) 2 (В) « 
Q 
С) — D) 2 
( Pa (0) 20. 
| 2а b 
In the AABC, given AB=c,AC=b and BC=a. Such that: SUA "UB The value of 


sin? A - sin? В . 


cos? A + cos? B ^ 
4 
(A) 1 (B) 5 
2 3 
(C) 5 (D) 5 


Space for Rough work 
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Let z satisfies |argz| < 5 and 3z + 2|z + 2i| + 9i = 0 then real part of Inz is 


(А) 4/20 (В) Іп -/20 

(C) In V29 (D) In -/40 

A square matrix P satisfies P? = | — P where | is identify matrix. If Р" = 51—8P then nis 
(A) 4 (B) 5 

(C) 6 (D) 7 


The term independent of x in (1+ x + x * + x ? ie is n then last digit of (n-- 2)" is 


(A) 1 
(C) 7 (D) 9 


Different words are formed using the letters of word FIITJEE, then the probability that the word 
contains all consonants together is 


1 1 
A) = B) = 
(A) е (8) 7 
(C) 1 (б) none of these 

ER туг | 10. 

Let a, b > 0 and a = 23 s bk and B = bi +ај + БЭ then the maximum value of — İS 
(A) 1 (В) 2 
(C) 4 (D) 8 
If A denotes the area bounded by f(x) = ЕШ зас: X —asis, х = лапа х = Зл, then 
(А) 1<А<2 (В)0<А<2 
(C)2<A<3 (D) none of these 


If f(x) = (x-1)|x? - 2007x + 2010]+ sin(x - 1).Inx has 


(A) local min at x = 1 (B) local max at = 1 
(C) no local extremum at x = 1 (D) none of these 


Space for Rough work 
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87. 


88. 


89. 


90. 


If f(x) 2 Ov xe(0, 2) and y = f(x) makes positive intercepts of 2 and 1 unit on x and y-axis 
3 2 
respectively and encloses an area of zi units with axes, then [xf'(x yx is 
0 


(B) 1 


(0)-3 


2 7 = Ten 
Let x; = tan"! NC > Хә > Хз... are positive real numbers satisfying Sin( X,,4 — X, )- 3 2 


sinx,Sinx,,4 = 0 for n 21 then lim x, equals 
X—00 


= T 
(A) * (B) 6 

TU TU 
(C) 10 (D) 15 


5( 42 nt) CE tt) 
A) =| біп —-sin —— |-4 В) 10| sin —-sin — |-4 
i | 15 5 e Js 9" Jg 

2( . 2 1 2 1 
C) £ sin! csi j-4 D té (sin 5 - sint )-4 
Н!) J5 5 x Jg. E 

л/2 
The integer [ ех (/n(cosx))(cosxsinx -1)cos ec?xdx is 
л/4 
(А) өн ot dna) (B) ас 2) 

ааа л/4|] 24 1 

(С) e4| e4 %2/л2-1 (D) ee e4 %2/п2-1 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - IV 
(Main) 

S. No. PHYSICS | S. No. | CHEMISTRY | S. No. | MATHEMATICS 
1. B 31. A 61. B 
2. A 32. A 62. D 
3. A 33. B 63. B 
4. C 34. C 64. C 
5. D 35. D 65. D 
6. B 36. A 66. A 
7. B 37. A 67. D 
8. C 38. B 68. B 
9. C 39. B 69. A 
10. С 40. D 70. B 
11. D 41. D 71. в 
12. D 42. B 72. C 
13. А 43. А 73. C 
14. B 44. B 74. C 
15. C 45. C 75. D 
16. A 46. A 76. B 
17. р 47. C 77. A 
18. A 48. C 78. B 
19. A 49. D 79. D 

20. B 50. A 80. C 
21. A 51. D 81. C 
22. С 52. в 82. C 
23. A 53. D 83. B 
24. D 54. A 84. A 
25. D 55. B 85. B 
26. D 56. A 86. C 
27. B 57. C 87. D 
28. C 58. B 88. B 
29. D 59. A 89. B 
30. D 60. D 90. A 
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Physics PART - | 


SECTION - A 
1. B 
Population covered = prd? 
50x10? = p(nhR) 
5 
э = 828.6 km? 


7 3.14х2х150х[6.4х108) 


2. А 
Fact about P — № junction. 


3. A 
Given that v =v, log, (r/r,) 


field BS or ES -w(&) 
dr r 


2 2 
mv е\ г mv 

Now eE = or~ 9. =—° 
r r r 


ev.r 1/2 
у = оо 
т 


Now mv = (теу)! = constant 
„туре M Bohr's quantum condition 
Tt 


orrocn 


4. с 


2 
Т =2лЙ7МВ..Т,=2л -- 
i ае КЕ 


2 
T, =2 
2—7 ГЭ" 


ЭРЭЭ 
ШЕКЕ 
5. D 
Let lengths of ABC апа ADC іѕ1 , and1 respectively. Then 
eque Se Now сср 
12 60 2 l5 
Now B, - 5| Holt | ang B; zat Pole 
64 2r 64 2r 
sis B, = В, 
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So Reg = 4R/9 ыг 
For Pmax, r= Reg. г - 48/9 


= — 2.5 


1.5 B 


1-5 String A 


RSE SS 


т ( 
but C = ,|— String B 
u 


At the surface of a current carrying wire 
1 
B = эне! 


juo 
r 


-. as slope of wire Р > slope of wire О 


10. C 
Equivalent circuit Req 
AWWW 
На eR E 5A 
4R 


L EA 51 


-. time constant t = dy =— E — 
reg 2R 2 
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X F, =0,5 F, =0 pN = Мо uN 
У t about O = 0 Ny B 
5 | sino 2) = uN cos < 
2 2 ; mg N 
-. tan02 4/2 
215138 <> «> 
мн аг = 


thus Ы A = Ju? «4 


—40.2b5-4.1 = п, 


р 

Но Шш Ho by 
v v В 

1 1.5 1-1.5 
v -au -R 


for v to be +ve, T signi 
2R 2u 


A 
Мв reaches maximum ШЕ activity of A апа В will be same 


Kg Ka | 
Ур-0.-4--4-0ой--а 
b b 


Where О is total charge inside A and О! is charge on shell В therefore field outside B will be zero 


and electric field inside A will be E em (linearly increase) between spherical shell A and B 
a 


E=KQ/r?. 
с 
-ту, +0 = mv; + 2mv, 
-V = V4 + 2Vp......(i) ges izj 
эчә =V4 = а) from (i)8 (йуу = у, = 222 
eps ERH 
V 


0 


Angle rotated by by A= =, Angle rotated by B = rad 
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16. A 
Velocity of image of particle B, Vo - 2 cm/s 
Vs =5i+ 4(4) =i 7 
Velocity of image of particle A, B 2 
u . . . <-> 2 
Va =10(-i)+4(-i)-10) 45° 2 
u % 
Ма --141-101 7 
Relative velocity of image 2 
u а u y 9 
Vsa = VB- VA A 
-i-[14(4)-10j) 
= 151+ 10j 
uw 
-. МВА = N325 cm/sec 
17. D 
Since РІМ, > P, V5 > ТА > Tg work done is «ve and efficiency is positive quantity 
_ Work done 24 О,ееазеа 
Heat given Qabsrobed 


Therefore there must be some heat absorbed in the process. During adiabatic process AQ=0, 
therefore during linear process heat will enter and leaves system at different times. 


18. A 
AV = const. 


1 
P+ 5р = constt 
If velocity increases then pressure decreases. 


19. A 
By p = m/v so percentage error can find. 


20. B 


ЕЗ = 2cos 75 
OX Дапдегї L 


and tan(90 + 45°) = dy 
normal 


dx 
L . 3k 
> = — Vy = —— 
3 T 
21. A 
Fact 
22. с 


mvr = эг in first orbit 
on 


h 
y= 
2nmr 
d v? Е h? 
r 4n?m?r? 
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23. 


24. 


25. 


26. 


27. 


28. 


A 
1 1 1 fv 
+= = 1 Ш = —— 
v u f f-v 
МЕ = ЖЫ. 

и f 

у 

ШЕЕ slope—=b/c 
D 


+b) 
vie) 


min 


| 
SL, - SL, -10log "= = 10100 (45457 
Vh - 


ES 
m 


and v = ea 
m 


„у = 20 cm/s 


р 


a=gsin53° = E time taken by block to reach the bottom 


Жы а м. 
2х10 4 mg cos 53° 


-. Distance travelled by the inclined = vt = 40 = 24/5 т 53" 


mg sin 53? 


speed v = М 2 tV ave = 2v,a, + 2vyay 


ду Уа, + Vyay 3х2+4х1 2 


2m/s 
dt V [32 +4? 


с 

Displacement of the winning team is zero. Hence work done by loosing team on the winning 
team is zero. 

Ground applies a frictional force on the losing team in a direction opposite to its displacement 
hence work done by ground on losing team is zero. 
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29. 


30. 


D 
ЕШ --АЗЕ 
dt 
d 
Е(2л)--1 Е 7+0.2 ШІ 


„E= 5 (0-2)ocos(ot +0) 
. magnitude of amplitude = 5 


D 


(0.2) = 240 m М/С 
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Zero in fact A will be inclined away from the vertical at some angle. 
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Chemistry PART - II 
SECTION - A 
31. A 
Factual 
32. A 


They make non ideal solution with negative deviation so АУ, < 50. 


mix 


33. B 
Initial nuclides of X and Y — X, and Y, 


After time Ч nuclides of X and Y = X, and Y, 

X =1/2Y Y =1/4Х„ 

X, 21.414Y,, Y, =1/4X, 

Now, X, = Хе P! =1/2Y,;Y, = YeP?" =1/ 4Y, 
Dividing equation (i) by (ii) ; we get 

X, = 42Ү, <. 2 = 2eP 221) 

202013 

О ѕіпсе t is not zero so D , =D, > 8 days. 


34. с 
For cyclic process du = 0 
q--w 
pv, =1xR x300 


pv, =1xR x400 

<- P(V2 - v,) = R(400 - 300) 

9= -(Wga + Wac + Wop) 

600 = -[0 - 2(400 —300) + Weg | 
Wop = 800 cal. 


35. D 
Anodic reaction — 


KOHi^*K' + OH 
1-0.75 0.75 0.75 
-14 
[H] E 10 
a 0.75 
Cathodic reaction 
HCIL—H'e CF 


0.1 0 0 
0.1x0.9 0.1х0.9 
(н) - 0.09 
© 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 
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00591, H |], | 


Есе = 0 о log m Ее = 0, itis concentration cell | 
с 

on solving Ese = 0.378 v 
A 

О © 

| n ra 

C—OCH3 C—CHs оон, 
SH OH He) о9 di ОН 
А 

О 
ОН 


Witting Reaction, in presence of lithium salt trans alkene is formed. 


B 
‘Al’ is produce by electrolytic reduction of AlzO3 


conc. Н,50, H*/H,O / 
-------:2-->5- 


Conceptual. 


B 
Conceptual. 


A 
[6 ] 


B 
C — 2 epimer of D — glucose 
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45. 


46. 


47. 


48. 


49. 


50. 


CHO 

2| 8 
НО 

3| 5 
НО 
Нон 
pum on 

6СН,ОН 
C 


XeF, + PF, —— XeF* + PE 
XeF, + SbF; ——> XeF; + SbF 


A 
Due to NGP reaction proceeds with retention of configuration. 


C 
с 
O О 
с | c 
© 
T он? 
COOH ї 
р 
Factual. 
A 
Initial moles of acetic acid = Bet = 0.05 
1000 
Moles of acetic acid left = аа) = 0.049 
1000 


Moles of acetic acid absorbed 0.05 – 0.049 = 0.01 mol in a litre 
Molecules 6.022 x 107° x 0.001 = 6.022 x10? іп 100 ml 
Totalarea | 3.01х10° 


-5х10719 m? 
no. of molecules 6.022х1020 


Area occupied by single molecule of acetic acid = 
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51. D 
H,O 
Na,B,O, + Н,50, ------Ң,В,О, >» Н,ВО, 
(А) (B) 
pcdes npo 
(D) (C) 


г. Boron does not react with НСІ, dil H2SO« but react with conc. H2SO їо form НзВОз 
2B + 3H;SO, ——>2H,BO, + 350, 


(conc.) 


52. B 
DE = -218:107% 1-2) 


= 2.181075 x 2J/atom 
48.3 20 1 
= —2.18 x10 ° x —x 6.022 x10 Jouls for ——moles 
4 100 


= -2.18« 2602210] 


= -3940 J 
Now for isothermal expansion AU = 0 
л dq = -dw 


so w = -2.303 nRT log ¥2 
V] 


-39400 = -2.303 x 2x 8.314 x 300 x log “2 
У, 


уг _ 39400 
v, 11488.3 
V 

log—2 = 0.3 

910 

ог 222 
10 

V5 = 20 litre 


53. D 
Let no. of Fe** = x 
no. of Fe™ = 0.93 – x 
then 2x -3(0.93- x) - 2 
x = 0.79 

54. А 


Solution will make buffer before equation point since before equation point both НА апа NaA аге 
present. 
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55. B 

The Product is phenol — for aldehyde resin which is brownish mass with no alcoholic group. 
56. A 

Conceptual. 
57. с 


If no electronic repulsion is there than Не сап be treated as two mono electronic atoms so 


2 
Ене = —13.6х^ = -13.6 x 4 = -54.4 еу 
n 


For both electronic system => -54.4 x 2 = -108.8 eV. 


58. B 
Conceptual. 
59. A 
i cold alk. KMnO | 
Ph—CH—CH,—cl АСКОН, p сон te Ph—6—CHO 
ii) NaNH, 
el iii) H* 
OH 
NaOH 2 
—— — > Ph—CH— COO 
warm (Intra molecular cannizzaro) 
60. D 


CH3 Br 
2 


OH 


COO 
^c 
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Mathematics PART -III 


61. 


62. 


63. 


64. 


65. 


SECTION- A 
B 
Centre of rectangular hyperbola - (1, -2) 
So equation of asymptotes are x = -1; y = -2 


So radius of circle = y5 


2 
D 
1 1 1 4a 
d buo acd 
4a? 

о Аеш тү 
Amin = 322 с 
So last digit of c° = 6 
B 

2 2 
We have k 21- ——- a 

а +1 


Gives К = -1 only 
с 


to = -tų = Falso tito = -4 


>t = +\/2 
so, ту = V2 and тг = -V2 
tano Шеше = 24/2 
1+ тп» 
sino -2/2 
79 
[8 445 
so, (f(a)) а, = go beoe 
D 


1 1 -2 
2 -1 1|=0>p+5q-3r=0 
p q =r 

50, 2px + Зу + (p + 5а) -0 


4 20 
р 2545 43955 20 


2 20 
f цаас aft кёз ЭМ 
so fixed point is | 3' 9 | 
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| ю 


so the slope of required line = E. 


о 


66. А 
а-20-6бл,0-10л-30,с-всіп !біп(Ал-10)-10-3л 
f(x) =sin(2(a+b+c)x)+cos?((a+b+c)x) 


= sin2nx + cos? nx 


1+ cos 27X 
= sin2nx + БН ын 
maximum value of f(x) = ан 


67. р 
Clearly C = (0,0), let the equation of circle be х + y? - ax - by = 0. 
On homogenizing with chord 11x + Зу - 14 = 0 


and comparing with pair of asymptotes we get equation of circle as 


2 112х 64y | 
23 23 


2 


X" ty 


68. B 
Equation of hyperbola (x —1)(y-2)- 4 
= ХҮ= 4 
бү. l ‚© 1 1 
If normal at С 2) intersect curve again at С ; £) then t' = "B 
20124 t-2 


(Х',Ү')= C -16| 


= (a,B — 29) = (2—14) 


69. А 


so |sina| = 1 
so number of solution is 3 


— ні 
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70. B 
CENE дақ 
The director circle of 27-07 lis х2 +у2 = 3 


Let Р((У3сов0, УЗ зіп )) 
Chord of contact is x/3 соѕ0 + 2yV3 ѕіпе - 2 = 0 


It touches x? + y? =r? 


2 2 
=гг—=-———————-———Є 
V3cos20+12sin20 .2-965іп? 0 
2 2 
Imax = Үз, min = ИСР] 
А 
So, =" = 4 
A min 
71. B 
X1 = 2Rcos A, х, = 2RcosB, хз = 2RcosC 
dx; _ ; Е да _ 
due 2Rsin A also a = 2sin A => аас 2R cos A 
dx, dx» ахз 
50, da tanA, db tanB, ЧС tanC 


tan A +tanB + tanC > 3/3 


3512-22-31 


72. С 
Let b +c = х and bc = y апаа = 2 


Then (b+c +a)(b+c-a)=bc 


58-4) 1 cos = совт = A = 120°, 


bc 2 
1 | 
m 5 bcsinA  ysini20" y3 
“8 atb+e x+y ха? 
2 2 
73. C 
x? y? 
Let -> + = 1а, > b, be the ellipse with eccentricity = en 
an bi 
>b; ascen) | saat (1) 
According to question b, =b,_; (2) 
Апа an-1 = алеп ....(3) 


Again for ellipse а2е2 = а2(1-е2)(1-е? |) ....(4) 
Solving we have а2е2 = а2(1-е2)(1-е? |) 
=> ef =(1-е2)(1-е2.)  ..(5) 
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eccentricity en is independent of n = ел- епі-е 
2. 542 _V5-1 
e? = (1- e?) =6=—5— 
74. С 
tan((0°) + (30-0)°) 
tan 6° + tan (30 — 0)? 1 
= = З (tan0? + tan(30—0)?| 21- (tan0?)(tan(30 — 0)? 
1- (tan*)(tan(30 —0)*) A9 ane" + tan( )°) -1- (tane*)(tan( ») 


(v8 t tan e*)(v8 +tan(30- 0)°) 
| 


75. D 
3 16 17 17 


f(x)=1-x+x? -x Hock XO =X = ag +044 (1+ x) c a (1-5) +... a4? (14x) 


=> f"(-1)=2.1+3.2+ 4.3 + si +17.16 = 2.10, 


16 16 
= 2в = Derr +t) = > (r+) +2)-(r-1)r(r +1) = 5 (16.17.18) 
r=1 r=1 
— a =816 
76. B 


We have f(x + 1) = Ka, = . For convenience, let f (x) =O 


(х)+ | 


a, - 1 
a +1 


We have Qn = 


Q4,,4,71 a,-2 
Thus ap, = 1" — = 
“лы +1 2a, 


n 


Q5 —1 79, -? 


Continuing on, we have бїл = 


Ono +1 За,-2 


On+3 -1 - —40, 


о = 


п-4 — =O 


n 
она 1-4 


Thus the function is periodic with length 4 


77. A 
xy'- 2y = x*y*,y (1) = -6 


Divide by x: у- c х3у2 
X 
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а dy ә du 


Let y =U =—и * — chain rule 
"ах ах 
2 
This gives: ep ou scar Seu 
dx x 
2 


2 
—dx 
The integrating factor is ө! X X 


-6x? 
But, u = y! , therefore: y = 
xê - 6C 
-6 
So y = — 
ys. 
B 


ү 


spit ГЖ = 
0 4/sin(3 LER (a. x) 


шү с А {зїп (Зо. – (2a - x)) 
? 4sin(3a -x) + 4jsin(a+x) 4віп(За-(2а-х))- 4/sin (a + (2a - x)) 


-1-1, dx=a 


dx 


D 
2a b 
tanA tanB 


2acosA bcosB 
sinA sinB 


2cosA =cosB, by the sine rule 


Therefore, 
2 2 
ѕіп2 А – ѕіп2В _ (1-сов А)-(1-сов В) 
cos? А + cos? B cos? А + cos? В 


_ 1-cos* A-1+4cos? А | .3cos? A 3 
cos? A + 4cos? B “5082 А 5 


с 
Letz=x+iy 


3(x —iy) +2 x2 «(y +2)? «9i- 0 
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=> у =3 and 3x «24x? +(у +2)? «9i- 0 


9x? = 4x? +100 

x? = 20 

x = V20 (as |argz| < 1/2) 
so z = V20 + 3i 

In V20 + 3i = е?.е? 

e? = V29 > a = In/29 


81. С 
P? -Р(І-Р)-Р-Р?-Р-(І-Р)-2Р-І 
P^ = P(2P -1) = 2(I-P)-P = 21-3P 
P5 = P(21- 3P) = 2P – (IP) = 5P - 31 
P6 = P(5P -3l) - P(I- P) -3P - 5I - 8P 


82. с 


11 ] usn ur 


ЫГ + 
Х x? y? x30 


coefficient of x3? in (1 ақа y ) 
= Cig 105 21965 +10 Сз 410 Gi. 410 (4205 
= 1 + 1200 + 9450 + 1200 


= 11851 
last digit of (11853)!!! = 7 


83. B 
7! 
S = 
(5) (21° 
БІЗ! 1 
реш: 
84. А 
ap=2+ 841 
4579 DEB 
a 


Се) 
о — -1 
ЭЭР ОЛ даах 


85. B 


2/2  "|sinx +cosx| 2./2 
< [ dx « 
2n X 2n 


T 


1 1 1 
л<Х<2дл->--<-<- 
on л m 
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87. 


88. 


89. 


19 


242 Чвіпх +cosx| 24/2 
< [ dx « 
Зл 2. 


X 2n 
adding (i) and (ii) 
572 < АМ3/2 9.75 <А<1.3 
Зл л 
С 
As Қ1)-0 
f(1*)»0 
Қ1%)<0 
— no local extremum at x = 1 
D 
2 
| = xf (x )I§ — | Оу 
0 
3 3 
ED ОЛ 
B 
SİN (Xn = Хь) 1 is o + 
Biss Sis = 2nd = Deot ii —cotx, = 2, 2n-1 
3? 32 
| 43 
= lim СОЇХ,-СОЇХ,--д- 
noo 2 
: T 43 
=> lim x, = =аѕ cotx, = —— 
noo 6 2 


B 
Shaded region depicts min (|x|, |y|) 2 1 


2 
Required area = 4j (v5 =х = 1) dx 
1 


2 1 
=10 sin! 2-а j-4 
багыг: 
Ү 
| 
(1,2) 
| 
1 | 
4 
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90. A 
л/2 


л/2 
Қы (cot x -совес”х)ах =| ¢n(cosx).e* cotx + e* | 


Ёс ол o 1 
=| e* (/n(cosx).cotx +1) | = e? СЕ) 
4 J2 


= өч өм“ 223 
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FIIT] EE JEE (Advanced)-2018 


FULL TEST - IX 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) апа (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and 
—1 mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate (11111111 ЇЇ ЇЇ 
11111111 Л 0 11 ЇЇ 


| Епготөт Мо. Ц TE TE JL IL IL IL IE IL IL IL IL IL ЇЇ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10° kg/m? 
Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h 6.625 x 10?* J.s 
6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, 0-8, 
N=9, Na=11, Mg=12, бі-14, Al=13, P=15, 5-16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Хе-54, Ba=56, Pb=82, 
U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. A very simplified schematic of the rain drainage system for a 
home is shown in figure. Rain falling on the slanted roof runs 
off into gutters around the roof edge; it then drains through 
downspouts (only one is shown) into a main drainage pipe M 
below the basement, which carries the water to an even 
larger pipe below the street. In figure, a floor drain in the 
basement is also connected to drainage pipe M. Suppose the 
following apply: 

(1) the downspouts have some height but water trickles 
slowly and many such spouts connect to the drainage 
pipe M, 

) the floor drain has height һә = 1.2 m, 

) pipe M has radius 3 cm, 

) the house has side width w = 25 m and front length L = 80 m, 

) all the water striking every part of the roof goes through pipe M, 


(6) the speed of the water in a downspout is negligible, and 

(7) the wind speed is negligible (the rain falls vertically). The possible rainfall rate, in centimeters 
per hour, when water from pipe M crosses the height of the floor drain and threatens to flood 
the basement, is 


Note: For calculations, you may assume л = > and V6 = = 
(A) 8 (B) 11 
(C) 14 (D) 17 


Space for rough work 
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2. Mark out the correct statement(s) 

(A) In alpha decay, the energy released is shared between alpha particle and daughter nucleus 
in the form of kinetic energy and share of alpha particle is more than that of the daughter 
nucleus. 

(B) In beta decay, the energy released is shared between electron and antineutrino. 

(С) A nuclide undergoes о decay then all the о particles emitted by that nuclide will have almost 
the same speed. 


(D) A nuclide undergoes p decay then all the B particles emitted by that nuclide may have widely 
different speeds. 


3. A bead is connected with a fixed disc of radius R by an inextensible massless string of length 
t= A in a smooth horizontal plane. If the bead is pushed with a velocity vo perpendicular to the 


string, the bead moves in a horizontal curve, and consequently collapses on the disc after a time 
t. Then 


(A) work done by the string on the bead is mv? : 


| _ 4 
(B) The average speed of the bead is vo and its average velocity for time t is To 
T 


(C) Tension in the string will increase continuously. 
(D) Kinetic energy of the bead increases gradually. 


4. A small steel ball B is at rest on the edge of a plank at a <— 1m 
height of 1m above the ground. Another steel ball A, A 
used as the bob of a meter long simple pendulum, is i i 
released from rest with the pendulum horizontal, and х I 
swings against B as shown. The masses of the balls are Ч i 
identical and the collision is elastic. `S ! 
Consider the motion of B only until it first hits the ground. EN | B 
(A) Ball A is in motion for the longer time e- 
(B) Ball B is in motion for the longer time Бу 
(C) Ball A has the greater path length “, 
(D) Ва! В has the greater path length 1m ` 


Space for rough work 
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А conservative force has the potential U(x) 
energy function U(x) as shown. A particle 
moving in one dimension under the 
influence of this force has kinetic energy 
1.0 J when it is at position X1. Which of the 
following is/are correct statement(s) about 
the motion of the particle? 


(A) It oscillates. 

(В) It moves to the right of Хз and never returns. 
(C) It comes to rest at either Xo or X». 

(D) It cannot reach either Xo or X». 


Three charged particles are in equilibrium under their electrostatic forces only. 
(A) The particle must be collinear. 

(B) All the charges cannot have the same magnitude. 

(C) All the charges cannot have the same sign. 

(D) The equilibrium is unstable. 


A straight segment OP of length L of a circuit carrying current | ampere is placed along x-axis. 
Two infinitely long straight wires А and B each extending from z = -о to +o are fixed at 
У = —/ meter to y = +/ meter respectively. Wires A and B, each carry current | ampere. Given that 


O is origin of the coordinate system. Possible values of magnitude of force on segment OP is/are: 


2 2 

Ho |2 L Hop L 
А) —l'/n|1-— В) -“Ғ/п|1--- 
(A) = uj (в) 50 uj 


2 
(C) tore 13 (D) zero 
т 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (11), (Ш) and (ІМ). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


Figure shows a solid wooden cylinder of mass m = 0.250 kg 

and length L = 0.100 m with N = 10 turns of wire wrapped 

around it longitudinally, so that the plane of wire coil contains 

the long central axis of the cylinder. The cylinder is released 

on a plane inclined at an angle 0 to the horizontal, with the 

plane of the coil parallel to the inclined plane. A magnetic | 

field В of different magnitudes and directions as per column- SX 

1 is applied in the region. The value of current through the 

coil is | and such that the direction of field in all cases быз 

produced by coil makes an acute angle with vertically 

upward direction. There is enough friction to ensure that the upward 

cylinder rolls without slipping. (take g = 10 m/s?) 

Answer the questions given below on the basis of given БЕТТЕГІ rightward 

matrix. 

downward 
Column - 1 Column - 2 Column - 3 
B | Acceleration of CM of 
cylinder 
() | OT (i) | 0 Amp (Р) | 0 m/s? 
(П) | 0.5 Т upward (i) | 1 Amp (Q) = m/s? 
(Ш) | 0.5 Т downward (ІІ) | 15/8 Amp (В) 3 т / s? 
5.60 2 

(IV) | 0.5 T leftward (iv) | 5/2 Amp (S) тет m/s 


In which case among the following cases will the cylinder remain stationary 


(A) (11) (iii) (P) 
(С) (1) (iv) (P) 


(B) (10) (ii) (P) 
(D) (HI) (iv) (P) 


In which case will the induced emf rise at the maximum rate initially? 


(A) (111) (iv) (R) 
(C) (IN) (iv) (S) 


(B) (1) (iii) (S) 
(D) (11) (iv) (Q) 


Among the given situations, when will the friction be a maximum? 


(A) (IV) (iii) (P) 
(С) (1) (iii) (S) 


(B) (10(м) (S) 
(D) (IV) (iv) (Q) 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 Column - 3 
(|) | Wien's displacement law (i) | AmT =b (P) | 0.5 
(I) | Stefan’s law (ii) | E = ecT^, Eis emissive power (Q 0.25 
(Ш) | Kirchhoff's Law (iii) | е-а, ais absorptivity (R) | 0.7 
(ІМ) | Newton’s law of cooling (iv) E = К(Т-Т,) (S) | 0.4 


An object reflects a fraction of energy incident on it. The reflectivity of the object is 0.3. Which is 
the most suitable combination for the emissivity of that object? 

(A) (1) (ili) (О) (В) (1) (iv) (5) 

(С) (111) (ii) (P) (D) (MI) (iii) (R) 


The filament of an incandescent bulb has length / and radius of cross section r. It radiates a 


лсег/ 


ромег Р- , where о алде аге stefan’s constant and emissivity. Which of the following is 


the most suitable combination for the temperature of the filament? 
(A) (1) (ii) (Р) (В) (IV)(iii) (R) 
(C) (1) (iv) (Q) (D) (1) (ii) (S) 


The temperature of a body in the surrounding of T 
temperature To versus time graph is shown. If T = То 

1+ 4xe™], then the most appropriate combination for 2Т, 
the value of x is 


(A) (11) (iii) (S) Ц 
(В) (11) (0) (P) 5 
(C) (IV) (iv) (Q) : 
(D) (IV) (iv) (R) 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


14. A uniform metallic wire is bent in the form of a parabola and is 
placed on a horizontal non-conducting floor. A vertical uniform 
magnetic induction B = 0.5 T exists in the region containing the y 
parabolic wire. A straight conducting rod as shown in figure 
starts from rest at the vertex of the parabola at time t = 0, slides 
along the parabolic wire with its length perpendicular to the axis 
of symmetry of the parabola with a constant speed v = 2 m/s. 
Equation of parabolic wire is y = x? and consider that rod always | 
touches wire. Induced emf in the rod at t = 2 will be (measured 
in volt). 


-------ә---- 


(0, 0) 


2/2 


15. A horizontal oriented copper rod of length / = E is rotated about a vertical axis passing 
Tt 


through its middle. Breaking strength of copper is o=2.5x10°Pa and density of copper 
p 29x10? Kg/m?. Rotation frequency measured in (вес !) at which the rod ruptures; is given 
by 50n, nis equal to 

16. The switch shown in figure closes when 
АМ, £T and opens when AV, e. The 


ideal voltmeter reads a voltage as plotted in 


graph. 

Given that rote à 

R, = 400; А, = 800 and C = 30x10°F E GR 

Period of waveform is given by T = x/n2. x is 

equal to С-30х10%Ғ 
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Both batteries in figure (a) are ideal. Еті E: of battery 1 has a fixed value, but emf E» of battery 2 
can be varied between 1 V and 10 V. The plots in figure (b) give the currents through the two 
batteries as a function of E». The vertical scale is set by is = 0.20 A. You must decide which plot 
corresponds to which battery, but for both plots, a negative current occurs when the direction of 
the current through the battery is opposite the direction of that battery’s emf. Find Е: in volts to 
the nearest integer. 


Current (A) 
К 
4 


(b) £2(V) 


A string of mass m = 50 gm is tied at the point B; ina 
smooth trolley car which is acted upon by a horizontal 
force F = 20 N. Att = 0 let the car start from rest апа a 
transverse pulse is generated at the free end, 
neglecting the effect of gravity at A. Mass of the trolley 
and length of the string аге М = 9.950 Kg and /-2 
meter. Acceleration of the pulse with respect to ground 
is (in m/s?) 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


19. What is the number of angular nodes in the second excited state of a hydride ion? 

(A) 2 (B) 3 

(C) 0 (D) 1 
20. From the following plot, say which is the strongest electrolyte? 

HA 
HB 
HC 
о 
HD 
1/ Je 

(A) HA (B) HB 

(C) HC (D) HD 
21. Which of the following structure is most stable? 

(А) НВ — CH = CH - NH2 (B) H,B- CH- CH - NH, 

(С) H,B = CH- CH- NH, (D) H,B = CH- CH = NH, 
22. Which of the following statement is/are incorrect? 

(A) For solid and liquid (= 15) Қ 

ST), \8T Jy 


(В) The gas following the equation P(V — b) = RT can not be liquefied. 
(C) The total energy of the ideal gas molecule is the kinetic energy. 
(D) Below critical temperature, z » 1. 
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Which of the following statement is/are wrong? 

(A) Boron atom in borazine is sp? hybridised. 

(B) Silicon does not form effective px - px bond with oxygen. 

(C) In borax, boron atom is sp? hybridised only. 

(D) Borax bead test is performed to identity transition metal cation. 


Which of the following species are paramagnetic? 
(A) КО» (B) NO 
(C) Singlet carbene (D) O2 


Which of the following statement(s) are correct? 
(A) CH,CHO—T—.CHI, + HCOO* 


Total four molecules of ОН” is consumed by one molecule of CH3CHO. 
(B) 1,3, 5 trihydroxy phenol performs haloform reaction 
(C) Rate of haloform reaction follows the given order : Cla > Br» > 12 
(D) F2 does not participate in haloform reaction. 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (ІМ). Column-2 will be with 4 rows designated (i), (ii), (iii) and (ім). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer Q. 26, Q. 27 and Q. 28 by appropriately matching the information given in the three 
columns of the following table. 


26. 


27. 


28. 


Column - 1 Column - 2 Column - 3 
(1) СООН (i) | Strongly activated (P) | Bromination in aqueous 
medium gives tribromo 
derivative 


product (major) 


(П) OH (ii) | Weakly activated (Q) | Bromination gives para 


(Ш) СН, (iii) | Weakly deactivated (R) | Can be formed by 
oxidation of toluene 
(IV) NO, (iv) | Strongly deactivated (S) | Nitration with mixed acid 


gives the mixture of ortho 
and para product 


Which of the following combination is CORRECT? 
(A) (1) (i) (R) (B) (1)0) (P) 
(С) (ІІІ) (iii) (5) (D) (ІМ) (iv) (R) 


(А) (1) (ім) (Н) (B) (1) (ii) (О) 
(С) (111) (iv) (P) (D) (IV) (iii) (R) 


Which of the following combination is INCORRECT? 
(A) (IV) (iv) (Q) (B) (ІІ) (ii) (S) 
(C) (III) (iv) (P) (D) None of the above 
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Answer Q. 29, О. 30 and Q. 31 by appropriately matching the information given in the three 
columns of the following table. 


Column - 1 Column - 2 Column - 3 
(I) | Molar kinetic (i) a (P) | He and He at room 
energy v? temperature 
(I) 50 (ii) | Force of attraction is | (О) | Potential energy is 
(5 predominant negative 
(IM) | Z<1 (ІІ) | Force of repulsion is | (В) | Does not depend on the 
predominant nature of gas at constant 
temperature 
(IV) | Z>1 (iv) | 3 (S) | Potential energy is 
2 positive 


29. Which of the following combination is CORRECT? 


(A) (1) (i) (P) 
(C) (IN) (ii) (Q) 


(В) 000 


= 
ж- 

2) 
Ка 


30. Which of the following combination is CORRECT? 


(A) (II) (йі) (R) 
(С) (1) (iv) (R) 


31. Which of the following combination is INCORRECT? 


(A) (IV) (iii) (P) 
(С) (1) (i) (R) 


(B) (1) (ім) (R) 
(D) (HI) (ii) (Q) 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


32. What is the degree of unsaturation of the product formed? 
- \ -- Оно, , 
—KOH/A ? 
| 
99. XeF, —уўоув > A 


Complete 
Асе > 
XeF, hydrolysis B 


The sum of lone pairs on the central atoms in compound A and B are 


34. How many of the еа can react with NaOH p NaHCOs both? 


HO Үү ome 
HCOOH; НООС — У--он 
НО д 


35. What is the pH of the solution if 6 gm NaOH is added to a mixture of 500 ті 0.2 M СНзСООН and 
500 ml 0.2 M HCI. (Given pKa of СНзСООН = 5) 


36. When 1 mole of glucose is treated with HIO4, how many moles of HIO4 is consumed? 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


37. 


38. 


39. 


Let f(x) = па then which of the following statement is true for ‘f’ 
Х-5х-6 

(A) f: (~, 2) > (>, 8- 443) f is one-one onto 

(B) 1: (2, 3) 5 (12, о) f is many one into 

(C) f : (~, 2) > Е 8-443) f is many one onto 

(D) f : (3, о) ^ (о, 1] f is one-one onto 


Let f: R > R, g: R > R be two continuous function satisfying equation f(x) + f(x + 1) = x + {x}; 
g(x) + g(2 — x) = 2, then 
1 1 


(A) | f(x+1)dx =2 (B) [е(х+1)ах=1 
42 ад 

(С) | 8(9(х))дх-2 (D) | g(g(x))ax - 1 
1/2 1/2 


Let g be a continuous and differentiable function defined as g: (0, 1] + R; g(x) = 4x(1 — x), and if 


the number of the solution of g(g(x)) = 0 is n: and the number of solution of g(g(x)) = 2 is n», 
then 

(А) ni + n22 6 (B) пі кП2-7 

(C) n: x n22 6 (D) пі x ne = 12 
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40. 


41. 


42. 


43. 


A line 3x + y = 8 touches a hyperbola H = 0 at P(1, 5) meets its asymptotes at A and B. If 


AB = 2410, С(1, 1) be the centre of hyperbola, е and 7 are eccentricity and latus rectum of 
hyperbola then 


ТЕК (B) e- 35 
2 2 
(C) £- J2 (D) £ = 242 


Let m and n be the number of red and black balls in an urn. A ball is drawn at random and is put 
back into the urn along with 5 additional balls of the same colour as that of the ball drawn. A ball 


is again drawn at random. If probability that the ball drawn is red is с then correct options with 


possible values of m + n can be 
(A) 10 
(C) 15 


B) 12 
D) 18 


p 


Two tangents 2x + y = 2 and x — 2y = 3 to a parabola touching it at A(2, —2) and B(5, 1) 
respectively. If focus of parabola is S(a, В) and latus rectum length is L then 


(A) a - p = 3 (В) a-p-4 
(C) |..2748 (D)L- 2742 
25 25 


The projection of line Зх — y + 2z – 1 = 0 = х + 2y – z – 2 on the plane Зх + 2y + z = 0 is/are 
X+1 -1 2-1 х-12 +8 2-14 

(a) <= * = = в) <= = - 
11 -9 -15 11 -9 15 

(С) Зх - 8y + 72 + 4 = 0 = Зх + 2у + 2 (D) Зх — 8y + 72 + 4 = 0 = Зх + 2y + 22 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (ІМ). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer Q.44, 0.45 and 0.46 by appropriately matching the information given in the three 
columns of the following table. 


Column-1: locus of centre C of moving circle S 

Column-2: locus of complex number Z 

Column-3: required locus, match the following Column(s) 

(Note: Here correct combination means if Column-1 is circle then Column-2 is also circle and Column-3 is 
also circle) 


Column - 1 Column - 2 Column - 3 
І) If S touches always a line x = 4 and circle : : : 
0) be Рн я шэн | 0 1-1 -3-4| (Р) ellipse 
1 22 2 2 да 
(П) If S touches both circles (x — 1)? + (у – 2)? = 9 (i) llzl - Iz -4—5il 2 3 (Q) hyperbola 


and (x — 1)? + (у – 1? = 1 


(IM) If S touches both circles x? + y? = 1 and 


(x – 4)? + (у – 5)2= 4 (0) |2-1-(Ц-|2-1-д2І = 4 (В) parabola 


(IV) If S touches both circles x? + y? = 1 and 
(x - 3? + (y- 4)? = 1 


(iv) |2-1-21|-|Ве(2-4)%1| | (S) line 


44. Which of the following is CORRECT combination? 
(A) (1) (i) (P) (B) (1) (iv) (P) 
(C) (1) (iv) (R) (D) (1) (ii) (R) 


45. Which of the following is CORRECT combination? 
(A) (11) (ii) (R) (В) (11) (іі) (P) 
(С) (II) (iv) (P) (D) (1) (i) (R) 


46. Which of the following is CORRECT combination? 
(A) (10) (iii) (О) (B) (1) (ii) (P) 
(C) (Ш) (ii) (О) (D) (IV) (i) (R) 
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Answer Q.47, 0.48 and 0.49 by appropriately matching the information given in the three 
columns of the following table. 


Match the following Column(s) 
(Note: Correct combination means a correct option of each of Column-1, Column-2 and Column-3) 


Column - 1 Column - 2 Column - 3 
() If [a B &|]- 2 then 0) | a (P) If f(x) =x cos 1 then 
: X 
[a+2b-¢ a-b à-b-c|-6 owes lim Ғ(х)-0 
(ii) the number of 1 
T j tan“! x das 1 solution of (Q) if f(x) = Xcos- then 
scot'(I-x«x^) 2 2 cos x — |sin x| = 0 im Р(х) - 1 
in (0, 4л] is 2 Х-»со 
R) if 
(ІІ) Range of (iii) the number of ( | 
f(x) = үх? +5х+8—/х°—-3х+4 is solution of lim шаг ыг = 
sin xx = |In|x|| is 6 = Sim x 
4, 4], x eR ца then |a — b| = 1 
(iv) the number of (Ву лепа SEX BAS «. 
; solution of хәб x: 
(IV) max{x?, 1 — х2} + min{x?, 1 — х2} = 1 20x .. sin x] in Е : 
(0, 2x] is 2 finite then L =3 


47. Which of the following option is the only CORRECT combination? 
(А) (1) (ii) (Q) (В) (1) (іі) (Р) 
(С) 0) 0) (О) (D) (I) (i) (S) 


48. Which of the following option is the only CORRECT combination? 
(A) (II) (iv) (Q) (B) (11) (iii) (S) 
(С) (1) (iii) (R) (D) (II) (i) (P) 


49. Which of the following option is the only INCORRECT combination? 
(A) (1) (iii) (R) (B) (11) (i) (Q) 
(C) (ІІ) (iii) (P) (D) (IV) (i) (R) 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


50. 


51. 


52. 


53. 


54. 


2017 
If У (k? +1)|k = а |с where a, b, c € N then the least value of a + b — c is 


k=1 


The coefficient of x^ in the expansion of (1 + 2x + Зх? + 4x? + ..... oo)? (where |x| < 1) is m then 
number of total divisors of m is 


If z = x + iy is a complex number satisfying (z + 2) - 12-41 then maximum value of 
2Re(z) + Im(z) is 


The number of solution of x? — x?(1 + sin x) + x(sin x — cos x) + cos x = 0 in ЕЕ z) is 


Let P be a 2 x 2 matrix such that P| ] Е М and P? | 1 = И . If X1 and хг are two values of х 


for which det(P — xl) = 0 where | is an identity matrix of order 2 then value of x? + х2 is equal to 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - IX 
PAPER-1 


Q.No. PHYSICS Q. No. CHEMISTRY Q. No. | MATHEMATICS 


с) 1. B, C, D 19. D 37. B,C 
LLI 2. A, B, C, D 20. A 38. B,D 
шинж 3 C 21. D 39. B,D 
СС 4. A,D 22. A,D 40. B,C 
T 5. A,D 23. B,C 41. A,C 
6. A, B, C, D 24. A, B, D 42. B,D 
к 7. B, D 25. A, B, D 43. A,C 
1 8 с 26. B 44. с 
- 9. A 27. A 45. B 
10. D 28. C 46. с 
< 11. р 29. с 47. с 
e 12. A 30. C 48. C 
2, 13 C 81. C 49. C 
— 
14. 4 32. 4 50. 3 
= 15. 5 33. 2 51. 4 
«t 16. 6 34. 4 52. 3 
17. 6 85. 5 53. 3 
18. 3 36. 5 54. 5 
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Physics PART - | 
SECTION - A 
1. In order to flow up the floor drain, the KE of the fluid must be just sufficient to provide for the 
gravitational P.E. required: 
Ур -2gh, 


The flow rate through M is : 
V = (nj Vui, = Зст = 0.03m 
and this is the total discharge from the roof. 


The rainfall rate is M (in m/s) and it can be converted to cm/h by multiplying by (100х 3600). 
үү 


2. All are based on true facts. 


3. T and v are perpendicular so speed is constant. 


x Ва 
=> хах = -Rvodt 
22 
2Rvg 
Now check the options. 


>t= 


4. Use horizontal & vertical velocity components for comparison. 
5. Kinetic energy can never be negative. 
6. Use of coulomb forces. 


7. Net B at distance x from O along x-axis A 


= Ви 6056 
nr 2 


Ho | 

= | dF = |I—-—2cos@dx 

J Jo 9 
u 2 

= Но рип 1+. t 
2n (2 


8-10. Along the incline plane net torque on the cylinder should be zero. 


For emf go! and ар 
аї dt dti dt 


<р 


11-13. In first column there аге some laws апа in second column associated formulae. By using these 
formulae solve the problems. 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3  AITS-FT-IX (Paper-1)-PCM (Sol)-JEE(Advanced)/18 


SECTION - C 


att-2 

y=2x2=4 

so y = x? 

> 4-х2 

=> x=2 

=> emf е-уВ/ 
=2x0.5x4=4 Volt 


Stress are zero at free ends and maximum at middle so rod will rupture at middle. 


By Newton’s second law Ф 
2 
Е-(Е-аР)- dmxo ах FadF 
-|ағ-(рАв” x dx TEEL—— 
— x > 


Where o is the speed of rotation 


дев opan 
Е pol 
A 8 
2/2 
For rupture =o = 5 = 6 


1 |86 
due 
2n pl? 


АУс() 
Start with АМ 222 By discharging formula ° 
25 
у 
AV, (t) = $ ve ee 
* 3 2V/3 
For АУ; 0-2 we get t, = R;CIn2 vi3 
V 
After the switch opens voltage is —; t 
p g 5 IL—3À 


increasing towards V with time constant 
(В, - R;)C so 
AV, (t) = AV - cav e Pino 


= t,-(R,*R;)CIn2 
The current through E» is given by the solid line, while that through Е: is given by the dotted line. 


We can choose points on the graph, apply KVL and KCL to the circuit and substitute these values 
to determine the unknowns. This gives E, = 6 V. 
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18. Acceleration of system = M LN 
M+m 
Tension at distance x from A att = ї 
Т-та- RUN 
¢(M+m) 


= Speed of pulse at x distance from A is 
Fmx / | Fx 
V= = 
L(M+m)m M+m 


> a= F 
2(M+m) 
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Chemistry PART - 11 
SECTION - A 
19. Second excited state of H' is 2p, which has one angular node. 
20. о- Ё greater be the value of K, stronger be the electrolyte. 
21. Greater be the number of covalent bonds, greater be the stability. 
22. For solid and liquid CP « Cv. 
Below critical point, gases may be liquefied through the application of pressure. 
Thus, z « 1. 
23. Si cannot form effective рл - рл bond with oxygen due to larger size of Зр orbital of Si. In borax, 
both sp? and sp? hybridised 'B' atoms are present. 
24. Due to presence of unpaired electron. 
25. In the haloform reaction, extraction of proton is RDS. The reaction does not depend on nature 
and concentration of halogen. 
26. - OH group of phenol is strongly activating and bromination in aqueous medium gives tribromo 
derivative. 
27. - COOH is strongly deactivating and formed by oxidation of toluene. 
28. - CHs is weakly activating. 
SECTION - C 
32. Cl 
ЛЕК сно, Pu 
— KOH/A ” | 
N ФФ 
| М 
Н 
33. XeF, +H,O0——> XeOF, + 2HF (partial hydrolysis) 


XeF, + 3H,O——> XeO, + 6HF(complete hydrolysis) 


Number of lone pair in XeOF4 = 1 
Number of lone pair in XeOs = 1 
Total number of lone pairs - 2. 
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Mathematics PART - Ill 
SECTION – A 


f(x) >0->х2-2х-11>0 

x» 243 -1 or x < -243 -1 

f Tin (=, -243 -1) o (28 -1,3)o (3. о) 

f lin (-2V3 -1,2) o (2, 243 -1) 

Ц243-1)-8-443 

Ц-243-1)-8-443 

lim f(x)- lim ((х)-1 

| 1 


38. [f(x +1)dx = [ro «yes [ric - ЕС +1))dx = [(х + {x})dx =1 


24 21 0 


I= J a(a(x)Jox= J (a(2-x)}ex= | абгора = КОГО 
p acids 


1/2 


39. Now g(x) = 0 2 х = 0, 1 also, 42 231 
So, 0(0(0)) = 0(0(1)) = 444) (Snes 


Also, g'(g(x))g' (x) 


= х= 5, g(x)= 


So, the number of solution is 4 > n2 = 4 


40. By properties PA = PB = 410 
x-1 y-5 
- = +10 
-1/J10 3/10 
= А = (0, 8); В = (2, 2) 
Slopes of asymptotes are —7, and 1 


If angle between asymptotes be Ө then tan0 = E -2 
2b 
Now, 2tan'' Danes Se -= 5 
а 3 b 3 
155 
а 
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-2-6-і->е- 
а 


Also, area of ACAB = ab 
ab -|°[1(8-2)+0(2-1)+2(1-8)] БА. ый (2) 


2 
b? = 2, а= 2b = 2,2 length of latus rectum = СЭРЭЭ ЖЗ; 
а 2/2 


т m+5 n m 1 
x + x 


Required probability = = 
m+n m+n+5 m+n m+n+5 5 


m(m+5)+mn 1 


(m+n)(m+n+5) 5 


4m? + 20m + 3mn = n? + 5n 
m=2>n=8 
m=3>n=e=12 
m=4>n=16 


As tangents are perpendicular to each other and its points of intersections M. -4) lies on 
directrix. AB is focal chord 

Equation of AB is x — y = 4, as focus is (a, B) so a- В =4 >B=a-4 

Now ZASP = 90° 


5 4 
-2-a+4 Б “t 
=> ———— 2 = 
2-a 7 
--о 
5 
16 
2-a 5 ү 
2-a 7. 
5 
16 7. 23 
> а= а ‚а 
5 5 10 
E ua 
= Focus is | ——,- — 
10 10 
Also, /, = AS = 3/2 f,-BS- 27/2 
10 10 
bog. 4 2742 2742 
= — + > а=—— > 4а= 
а 4 t£, 100 25 
Let plane containing line Зх – у + 2z-1=0=x+2y-z-2is 
3Х-у-22-1-2(Хх-2у-2-2)-0 | | .. (1) 
(1) must be perpendicular їо 3x+2y+z=0 ... (2) 


So that (1) and (2) will give required projected line 
(3 + A)3 + (2 1)2 + (2-2)12 0 
9-3),-4)-2-2-1-0 

64+9=0 
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jas? 
2 


(1) becomes Зх - y + 22 – 1 – 5(х+2у-2-2)=0 


бх – 2у + 42 – 2 – Зх – бу + 32 + 6 = 0 

3x -8y + 72+ 420 

So, projected line Зх – 8y + 72 + 4 = 0 = Зх + 2y + 2 
х-1 у-1 2-1 


Also, its symmetrical form 
-9 -15 


44. (І) Locus of centre of circle 5 is parabola 
(iv) Put z = x + iy 


(х1) +(y-2)° =|х-4+1 
—2x+1+y?-4y+4=x?-6x+9 
— (y – 2)? = -4x + 8 represents parabola 


45. (1) S touches one circle externally and other circle internally so centre of S lies on ellipse. 
So locus is ellipse 
(1) |z —1 —i|- |z—1 —2i| 2 4 
Represents ellipse whose foci are (1, 1), (1, 2) and major axis length 2a = 4 


46. (Ш) S touches given two isolated circle externally so locus of centre of S is hyperbola 
(ii) |2| — |z — 4 — 51| = З represents hyperbola whose foci аге (0, 0), (4, 5) and transverse axis 
length (2a) = 3 
(IV) Represents line 
(i) Represents line 


47-49. () (&«2b-6).(à-b)«(à-b-c)-3|àbc|-6 
(1) Let [ на. x х-| tan"! x х-| node = 
осо” ( xx)" o tan! x - tan"! (x - 1) stan (1- x)« tan! x 
1 
яав 
ІІ) Range of f(x = Ax? +5x +8 - үх? - 3x «4 is (-4, 4) 
IV) True 


ii) Number of solution of 2 cos x — |sin x | = біп [0, 4x] is 4 
iv) Number of solution of 28% х = |sin x| is |0, 2x] is 4 

P) is false 
Q) is true 
R) is true 


( 
( 
( 
( 
( 
( 
( 
( 


S) is false, correct answer 2- 2 
SECTION - C 


50. ле 


$ (ктк 1)k) 
(i р. 0)+ (2138-1-12) + (3814 - 213) + .....(2017|2018 - 2016|2017) 
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52. 


53. 


54. 
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= 2017/2018 = |2019 – 2/2018 


a = 2019; b = 2; c = 2018 
a+b-c=3 


(1 + 2x + 3х2 + 4x? + ..... 00)? 


ae -(t-x)* = 1+ Сух 503x? + 9C? + "Сх +..... 


(1-ху 
Coefficient of x* = "C, = 35 =m 
Number of divisors of m is 4 


(2x)? = 12 4(х2 + y?) 


8x? + 4y? = 12 
2 2 
авг 42524 

3/2 3 


x= оог: у = J8sino 
2Re(z) + Im(z) = 2x + y = 4/6 соѕ0 + 4/3 зіп < 3 


Given equation can be written as (x — 1)(х2 — x sin x – cos х) 2 0 
Let f(x) = x? —x sin x — cos x 

Р(х) = x(2 — cos x) = 0; х= 0 

(0) = -1 


2 2c: 2 2-2 
(7 no Sp. 4 ER ak T TE qv. m 2л 20 
4 2 4 2 2 


4 


Total number of roots in C z) is 3 


|: Bo 
wr е selle 
= 2 В. po 1-1 2 
= ол=-ар=-1 А. (1) 
= В-В=2 мө. 


э-о0л-202-1 ^ 2 — . (3) 
>B + 2B2e=0 a (4) 
From equation (1 
оя = —1; a2 = 0; Ві = 
Now det(P — xl) = 0 


-1 41- 
= det р -Х 1259 -0- Ix p 
4 2 0 1 4 2-x 


->Х-2,-1 
x? 4x3 =441=5 
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FULL TEST - IX 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 ЕЕ ГЕ 
TSAI) 


| Епгоітепі No. | III) 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron Me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 
Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K- тог! 


CHEMISTRY 


Gas Constant 8.314 J K! тог” 
0.0821 Lit atm K~! тог” 
1.987 ~ 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 х 107% J.s 
6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C26, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


1. 


Consider the situation as shown in figure. 
If the switch is closed and after some time it is open 
again, the closed circuit loop will show 


(A) A clockwise current pulse then anticlockwise current 
pulse. EN. 


(B) An anticlockwise current pulse then a clockwise current pulse; 
(C) An anticlockwise current pulse then no current then a clockwise current pulse; 
(D) A clockwise current pulse then no current then an anticlockwise current pulse; 


Two interacting particles form a closed system whose center of mass is at о 
rest. Figure illustrates the positions of both particles at a certain moment m2 
and the trajectory of the particle of mass m1. Select the trajectory of the 
particle of mass m» if m2 = m1. 
m 


| » 
| | ^N 


Space for rough work 
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In given diagram АВ” frame is moving with speed 5 m/s in downward 
direction. Block A is moving with speed 10 m/s in downward direction. 
Speed of block B will be: 

(A) 5 m/s in downward direction 

(B) 5 m/s in upward direction 

(C) 10 m/s in downward direction 

(D) 10 m/s in upward direction 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


4. 


In the figure, a slab of mass m: = 40 kg rest on a [3] m; = 10 kg 
frictionless floor, and a block of mass m» - 10 kg rests on 
top of the slab. Between block and slab, the coefficient of | m=40kg | 


static friction is 0.60; and the coefficient of kinetic friction и-0 
is 0.40. Possible value of forces that should be applied to 

the block mz (upper block), so that it causes slipping 

between the blocks is 


(A) 60 N (B) 70 N 
(C) 75 N (D) 90 N 
Two separate segments of equal area are isolated in the m 
energy distribution of black body radiation as shown in d 


figure. Let us assume that the number of photons emitted 
by the body per unit time in the segments are ni and n2 
and the energy of the photons are E: and E» respectively. 


Then 
S; 
А 
(А) п, >п, (В) E,» E; 
(C) n; >n; (D) E,» E, 


Space for rough work 
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6. In a long cylindrical container of mass M (including liquid) a solid ball of mass m is released with 
zero initial speed from the top of container. Viscosity of the liquid is zero and density of the 


material of ball and that of liquid are pm and p,. N denotes magnitude of normal reaction of the 
bottom of the cylinder to the liquid. v denotes velocity and upward direction of velocity is drawn 


along positive direction of y-axis. (given pm > pi and collision of ball with bottom of cylinder is 
elastic and ignore impulse due to impact with bottom). Choose the correct option(s). 


A B N 
(A) (B) Ші 
Mg 
time 
(C) (D) 
7. A disc of mass 3 kg and radius of 7 cm is placed on a rigid T 1° 


parabolic path (x? = 4y) at position (-2, 1) as shown. It (2,1) 
starts from this point at t = 0. If friction is sufficient for pure 


rolling of the disc. Then (take g = 9.8 m/s? and V2 =1.4) 


(A) Velocity of disc at the position (0, 0) is 98/2 m/s TNR 
(B) Angular velocity of disc at (0, 0) is ЭН rad/s. 
(C) Normal reaction at bottom point of the path is 49 N approx. 
(D) Normal reaction at bottom point of the path is 98 N approx. 
8. In a moving coil galvanometer the number of turns N = 30, area of the coil A = 4 x 10-9 m? and 


the magnetic field strength B = 0.3T. To increase its voltage sensitivity by 50% we 

(A) increase number of turns to 45 

(B) increase area to 9 x 107° m? 

(C) increase magnetic field to 0.45 T 

(D) Change the material of wire such that its specific resistance would be 2/3" of the sepecific 
resistance of the present wire. 


Space for rough work 
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Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 9 and 10 


A safety engineer needs to evaluate the practice of storing Venting port 
inflammable conducting liquids іп non-conducting 
containers. The company supplying the liquid uses a 
cylindrical plastic container of radius r = 20 cm and fills it to 
a height of h = 20 cm, which is not equal to its full height. 
During handling, the exterior surface acquires a charge 
density of с= 2x10?C/m', approximately uniform. This 
induces a charge separation within the liquid, because it is 
conducting (see figure). 


9. How much charge is induced within the bulk of the liquid? Take x = З. 
(A) 0.36 uC (B) 0.72 uC 
(C) 0.18 uC (D) 0.54 uC 
10. The minimum potential energy required to cause a spark is 10 mJ. Assume that the capacitance 


of the central part relative to ground is nearly 36 pF. Calculate the potential energy stored in the 
capacitor. Take т « 3. 

(A) 1.8 mJ (B) 3.6 mJ 

(C) 5.4 mJ (D) 7.2 mJ 


Space for rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/18 8 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


11. Two blocks, of masses M - 3 kg and 2M, are connected to 
a spring of spring constant k = 200 N/m that has one end 
fixed, as shown in figure. The horizontal surface and the 
pulley are frictionless, and the pulley has negligible mass. 
The blocks are released from rest with the spring relaxed. 
The tension in the connecting string when the block 2M has 
fallen to the maximum extent is 20 k newton, where k is an 
integer. Find the value of k. 


12. An unmanned space probe (of mass m) and speed v = 2 km/s relative to the Sun, approaches the 
planet Jupiter (of mass M >>m) and speed V, relative to the Sun as shown in the figure. Тһе 
spacecraft rounds the planet and departs in the opposite direction. The mass of Jupiter is very 
much greater than the mass of the spacecraft (M »»m), and it orbits the sun at a distance of 5.29 
AU, where 1 AU is the orbital radius of the earth around the sun: 1 AU = 1.5 x 108 km, 1 earth 
year = л x 10’ s, nearly. The speed of the space probe after it leaves the solar system, relative to 
the sun is nearly (20 + n) km/s, where n is an integer. Find the value of n. 
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A series LCR circuit containing a resistance of 120 O has angular frequency 4 x 10° rad/sec. At 
resonance the voltages across resistance and inductance are 60 V and 40 V respectively. At 


angular frequency o the current in the circuit lags the voltage by 1/4. If œ = nx10* тай, the value 
sec 


of nis 


"IIR 


A metallic block is suspended from a wire, as in part 1 of 
the drawing. A container of mercury is then raised up 
around the block, as in part 2, so that 5096 of the block's 
volume is submerged in the mercury. The specific 
gravities of metal is 9.1, and that of mercury is 13.6. Find 
the ratio of the 1* overtone frequency of the wire in part 1 M 
to the fundamental frequency of the wire in part 2 to the 

nearest integer. 


Part 1 Part 2 
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Consider sound waves emitted by a moving emitter like 
the whistle of a moving train as shown in the figure. If 
the observer were standing on the ground so that sound 
waves reach him at an angle 60° with the direction of the 
moving train then: 

Let the change in frequency due to the Doppler effect be 
Af, and the change in wavelength due to Doppler effect 
be AX. Assume that the speed of sound in air is 1200 
km/h, the speed of the engine (emitter) is 400 km/h. The 


product мал - 8n. where n is an integer. 
n 


Find the value of n 


In figure, a real inverted image / of an object O is formed by a 
particular lens (not shown); the object-image separation is d = 40 
cm, measured along the central axis of the lens. The image is just 
half the size of the object. ! 
Find the focal length of the lens in cm, to the closest integer. 


4----- 
A rectangular loop with a sliding conductor of length 5 b OB 
¢=0.5 meter is located in a uniform magnetic field 
B = 0.5 T perpendicular to the plane of loop. The 
part ad and bc has electrical resistance Ві = 500 Ч ў = 2,90 Ж 
1 2 


апа R2 = 500 respectively. The conductor of mass 
m = 1 kg starts moving with constant acceleration 
а, =1m/s*. Neglecting the self inductance of the d c 
loop and resistance of conductor, the external force 


required to move the conductor with given 
acceleration after n sec. of start is 1.01М. nis 
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18. Capacitor 3 in figure (a) is a variable capacitor (its capacitance C3 can be varied). figure (b) gives 
the electric potential V: across capacitor 1 versus Cs. The horizontal scale is set by Cas = 12 mF. 
Electric potential V: approaches an asymptote of 10 V. Find the ratio C1/C2 to the nearest integer. 

10 


Co (uF) 5% 


19. The potential energy of a particle of mass 1 gm is given 
<х< i 
by U(x)- а іг0<х<1 ЫНЫ 
0 forx>1  Region2 
№ and ^ are the de Broglie wavelengths of the particle іп Region 1 and Region 2 respectively. If 


À 
total energy of the particle is 3a and 2 - Ё Then nis 


2 


20. A thin biconvex lens of refractive index И is placed оп a horizontal 
plane mirror as shown. The space between the lens and the mirror 


is then filled with a liquid of refractive index 2. It is found that 


when a point object is placed 20 cm above the lens on its principal | 
axis, the object concides with its own image. On repeating with 
another liquid, the object and the image again concide at a 


distance 40 cm from the lens. Refractive index of the liquid is n 


then n is 
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SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


21. 


22. 


23. 


A uniform circular ring of radius R = 2.5 cm and mass 10 gm is made of an elastic material. 
Symmetrical radially outward forces are applied on the ring to increase its radius from R = 2.5 cm 


to 2.7 cm. Young's modulus of material of the ring is 2x10. and radius of cross section of 
m 


the ring is 1 mm. If all the external forces are removed; in how much time will the ring come to its 
original radius for the first time (in mili second). 


An ant with negligible mass is standing peacefully on top of a horizontal stretched rope. The rope 
has mass per unit length u = 0.01 kg/meter and is under tension of 0.1 Newton. Without warning 
a boy starts a sinusoidal transverse wave of wavelength à = 5 cm propagating along the rope. 
The motion of the rope is in the vertical plane. Assume that the mass of ant is so small that the 
presence of the ant has no effect on the propagator of the wave. What minimum wave amplitude 
measured in micrometer will make the ant become momentarily weightless (acceleration due to 
gravity is g = x? m/s?). 


24 resistors of Em are arranged in a square as shown. 


Equivalent resistance of the network between points A 
and В is 
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Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


24. 


25. 


26. 


At 48°C, the vapour pressure of pure CSe is 850 torr. A solution of 2 gm of sulphur in 100 gm of 
CS2 has a vapour pressure 844.9 torr. Determine the atomicity of sulphur molecule 


(A) 1 (B) 2 

(C) 4 (D) 8 

Which of the following will act as the best protective. 

(A) Gelatin (Gold number = 0.005) (B) Starch (Gold number = 25) 

(C) Gum Arabic (Gold number = 0.15) (D) Egg Albumin (Gold number = 0.08) 


Which of the following is the correct statement? 

(A) Physical adsorption takes place due to covalent bonding between adsorbate and adsorbent. 
(B) Physical adsorption increases at high temperature. 

(C) Physical adsorption is irreversible. 

(D) Adsorption enthalpy is generally greater for chemical adsorption than for physical adsorption. 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


27. 


28. 


29. 


30. 


31. 


Consider the following 15t order reaction and 

the accompanying concentration time plot. 

A,(g)——>4A(g) 

Which of the following — regarding Conc. 
decomposition reaction is/are correct? 


(A) At 30 hr, 20% reaction is complete 
(B) Half-life of the reaction is 90 hr (approximate) 
(C) Rate of decomposition decreases linearly with time. 
(D) Changing initial concentration will change the time at which two curve intersect. [Given In 
1.25 = 0.223] 
Consider the following option is correct 
d 
2H4C—CH—COOH ——А+В 
Lactic acid 
Which of the following option is correct? 
(A) A and B are geometrical isomers. (B) A and B are enantiomers. 
(C) A is optically active and B is optically inactive.(D)A is a chiral dissymmetric molecule. 
Which of the following option is correct? 
(A) White phosphorus produce PHs with conc. NaOH. 


(B) SCNis a pseudo halide ion which produces blood red colouration with Fe?*. 

(C) He is mixed with O2 for scuba divers. 

(D) Standard hypo solution is used for iodine titrations. 

An aqueous solution of 6.3 gm of a hydrated oxalic acid (H2C2O4.xH2O) is made up to 250 ml. 
The 40 ml of 0.1 N NaOH was required to completely neutralize 10 ml of the above prepared 
stock solution. Which of the following statement(s) are correct? 

(A) The acid is dihydrated. 

(B) Equivalent weight of the hydrated salt is 45. 

(C) Equivalent weight of anhydrous acid is 45. 

(D) 20 ml of the same stock solution would require 40 ті 0.1 M Ca(OH)e for complete 
neutralization. 


Which of the following statement is correct? 
(A) For any cyclic process, AU- 0. 


(B) EJ = vs for 1 mole of a gas obeying van der Waal’s equation. 
T 


(C) Cp = for water when it is in equilibrium with vapour at 1 atm pressure and 373 K. 


(D) For any real gas, the molar internal energy can be given as SR І 
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Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 32 to 33 


An inorganic salt (A) is treated with KI solution which gives a white precipitate of compound (R) which 
further dissolve in excess of KI solution with the formation of soluble complex (S). ‘A’ gives white 
precipitate with KCN also which again dissolve in excess of KCN and the resulted solution give no 


precipitate with Ма25. ‘A’ gives green precipitate (T) with K, | Fe(CN), |. ‘A’ dissolve in excess of NH4OH 
solution giving deep blue colouration. It also give chocolate brown precipitate (U) with K, | е(СМ), | in 


acetic acid. Anionic part of salt A gives yellow precipitate with Hg(NO, jos and its silver salt is soluble; 


calcium salt is partially soluble while its Barium salt is insoluble even in HNOs, HCIO4 and НСІ etc. 
solution also. 


32. What are R and S respectively? 


(А) Cu4,, Cul (B) Cul, Cul? 
(C) Cul,, Си (D) Cuj4,, Си 
33. Anionic part (acidic radial) of salt A and compound T аге ....... 
(A) 50%,Си, Ғе(СМ), | (В) S*, Cu, | Ее(СМ), | 
(С) SO% Си, | Fe(CN), | (D) S*,Cu,/Fe(CN), |, 


Space for rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/18 16 


SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


34. 


35. 


36. 


37. 


38. 


How many number of moles of СНз — CH = CH» is consumed by 1 mole of B2He in the following 
reaction? 


The general formula of polythionate ion is S,,,O? . If the average oxidation state of ‘S’ atom іп 


any polythionate ion is equal to the bond order of 'S — O' bond, then calculate the value of 'n' for 
the corresponding polythionate ion. 


Equivalent conductance of 0.2 M aqueous solution of a weak monobasic acid [HA] is 10 S cm? 
еду`'. and that at infinite dilution is 200 S cm? eqv^. Hence, what is the pH of the solution? 


A definite amount of solid NH4HS is placed in a flask already containing ammonia gas at a certain 
temperature and 0.1 atm pressure. NH4HS decomposes to give NH3 and H2S and at equilibrium, 
the total pressure in flask is 1.1 atm. If the equilibrium constant Ke for the reaction 


NH,HS (s) ——NH, (9) +Н,5 (9) is represented оп z x 107, then z = ? 


How many optically active isomers of dichlorocyclopentane are possible 
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39. 


40. 


41. 


42. 


43. 


CO + Cl, —— СОС, 


The reaction takes place in the following steps. 


Cl, 2 (fast) 


CI+ CO —— COGI (fast) 
СОСІ-СІ,-5% COCI, «СІ 


AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/18 


If the order of the reaction is n, what is the value of 2n? 


If x is the number of moles of formaldehyde consumed in the following reaction, find out the value 


of x? 


O 


OH 


| шай 


H.C H (i) xHCHO 


(і)Сопс. NaOH 


(ii) H 


Q= pr 9 


CH; 


no | 


OH 


How many moles (x) of Grignard reagent is consumed in the above reaction? 


Out of the given ions, how many give precipitate with H2S in acidic medium? 


Сіз, Zn%, Сағ, Hg**, Fe?*, Br?*, Pb?* 


Ti is purified by following method: 
Ti(impure) +1, ——. Til, —;—Pure Ti+l, 


vapour 


Find the value of x. 
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SECTION – D 
(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


44. If the density of vapour of a substance (X) at 1 atm pressure and 500 K is 0.8 kg/m?. The vapour 
effuses through a small hole at a rate of = times slower than oxygen under same condition. What 


is the compressibility factor of the vapour? 


45. If the radiation corresponding to the second line of ‘Balmer Series" of 112% ion, knocked the 
electron from the 15 excited state of H atom, what is the kinetic energy of electron in eV? 


46. Determine the degree of association (for the reaction in the aqueous solution.) 
6HCHO —— C4H,,0, 
If the observed molar mass of HCHO and C«H12Oe is 150. 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


47. 


48. 


49. 


2 2 
If y is a function of x satisfies —— у У, [у dx апа f(1) = 2 then |удх is equal to 
1 1 
12 12 
(A) (B) 
7+41п2 7-8іп2 
(С) 15 (D) none of these 


7+81п2 


Let line x + 2у = 3 intersects а circle 5 = 0 at А апа В. Let point of intersection of tangents to 
circle at A and B meet at P(3, 5). If S = 0 passes through origin then radius of circle S = O is 


2 ir 
o 0257 


A parabola having directrix 2х + y = 3 touches a line x + у = 2 at (3, -1). If focus of parabola is 
(о, В), then a + 2p is equal to 

(A) 1 (B) 2 

(C) 3 (D) 4 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


50. а, Б, с аге three unit vectors such that à-b =b-¢ =¢-a=—. If Axb=pa+qb+rc where p, q,r 


are scalars then 
1 


A) p? = — B) p? =— 
(A) p 10 Bp 5 
C) ф--- (D) 55-16 
15 q? 
1/4 Т 
51. І 2/00 (зе +cosec! (x« £s is equal to 
0 
т(1:-/2) 99 л/4 
(A) f 2(e%+e") du (в) | 21% вес!“ хах 
0 0 
In(V2+1) ” 1/4 
(c) | 4(e'*e") du (D) | 21% sec'® хах 
0 0 
52. Let ЇГ эв, e?*(x) is twice differentiable function having local minima at к-1 апа 


2 
S (e? (х))>0 v xe (o jJ If (0) = (3) =0 then which of the following is/are correct? 
dx? 2 2 
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54. 
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Let a, b and с be positive real numbers such that a + b + c = 1 then which of the following is/are 
true 

(A) a? + b? + c? > а? bh c° (B) a? + b? + c? < аё b^ c* 

(C) a? + b? + c? x 1 — 18 abc (D) a? + b? + c? 2 1 — 18 abc 


If nı = number of ways of outcomes if 2 alike and 4 different dice are thrown, n» = number of ways 
of outcomes if 6 alike dice are thrown then ns = number of divisors of пі of form 4k + 1, k e N 

(A) ni + n2 = 27678 (B) n: + n2 = 27578 

(C) пз = 5 (D) ns = 6 


Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 


correct 


Paragraph for Question Nos. 55 to 56 


Read the following write up carefully and answer the following questions: 
A triangle ABC is such that a circle passing through vertex C, centroid G touches side AB at B. If AB = 6, 


BC = 4 then 
55. The length of median through A is equal to 
1 

a) = (в) v42 

(С) 2/42 (D) none of these 
56. Length of AC is equal to 

(А) 417 (В) 2/14 

(С) 2.17 (0) 14 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


57. 


58. 


59. 


60. 


61. 


62. 


In({sinx + 3} {cosx +2} +1) 
{sinx +1} {cos x +1} 


(о) ШЕКЕ is вшайо 00 


п/4 : (EN DÀ 
j e сон Хех Jox E, Ёс +k , then 3 In(2|k|) is equal to 
Й 2cos x —sin2x 2 


For a function f(x) = (where {.} denote the fractional part of x), then 


Dice A has 3 red, 3 white faces where as dice B has 2 red 4 white faces. A fair coin is tossed 
once. If it shows a head the game continues by dice A, if it shows tail then dice B is to be used. If 


the probability that dice B is used is £ where it is given that white throws up every time in first n 
throws then n is equal to 


For the function f(x) = |х| + |x + 1| + |x — 2| - ||x| + |x + 1| - |x — 2l|, the total number of critical 
points is 


Let a complex number z = x + iy satisfies equation |z|^ — 16|2|2-322- 322 + 9 = 0. If a and b are 
the maximum and minimum value of |z| then ab is equal to 


Let f: R > R f(x) = 3%! and g: R > В, g(x) = 2x? — 4x + 3, then sum of all roots of equation 
fx = g(x) is__ | 
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63. 


64. 


65. 


66. 


23 AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/18 


; | . x-2 у-1 242, 7p . 
If the perpendicular distance of А(1, 4,—2) from the line = = is p then —— is 
perp ( ) 6 3 p 26 


equal to 


A ball moving around the circle x? + y? — 2x — 4y — 20 = 0 in anticlockwise direction leaves it 
tangentially at Р(-2, —2). After getting reflected from a straight ‘L’ it passes through the centre of 


circle. If distance of P from line L is 2 and 2a be the angle between incident ray and reflected 


say then 10 cot 2a cot a is equal to 


If the line 3x + 4y = 4/7 touches the ellipse 3x? + 4y? = 1 at (x1, ул) then the value of 
7x? +14y? +3 is 


The number of solution of trigonometric equation sin 5x = 16 sin? x іп [0, 2x] is 
SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 


(XXXXX.XX) 

67. Let ABC be right angle triangle, ZB = 90°. The median through A and C are y = 3x + 1 and 
y =X + 1 respectively. If AC = 8 and then area of triangle ABC is 

68. Consider the cubic polynomial P(x) = x? — ax? + bx + с. If the equation P(x) = 0 has integral roots 
such that P(6) = 3 then sum of all possible values of a is 

69. Six cards and six envelops are numbered 1, 2, 3, 4, 5, 6 and cards are placed in envelops so that 


each envelop contains exactly one card and no card is placed in the envelop bearing the same 
number. If card 1 and 2 is always placed in envelope numbered 3 and 4 respectively then number 


of ways is k then 5 is equal to 
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ANSWERS, HINTS & SOLUTIONS 
FULL TEST - IX 


PAPER-2 
Q. No. | PHYSICS |Q.No.| CHEMISTRY |Q.No.| MATHEMATICS 

0) 1. C 24. D 47. B 
LLI 2. B 25. A 48. B 
== 3. C 26. D 49. C 
СС 4. A,B,C,D | 27. A,B 50. B,C,D 
LLI 5. B,C 28. A, C, D 51. C,D 
О) 6. B,C 29. A, B, C, D 52. B,C 
Ь- 7. А,В,С 30. A,C,D 53. A,C 
С) 8. B, C, D 31. A,B,C 54. A,C 
LLI 9. B 32. A 55. B 
-- 10. D 33. C 56. B 

11 5 34. 6 57. 1 
«T 12. 1 35. 4 58. 3 
—- 
e 13. 8 36. 2 59. 2 
> 14. 4 37. 3 60. 4 
== 15. 5 38. 4 61. 3 
Н 16 9 39. 5 62. 6 
Er 17. 4 40. 4 63. 3 
< 18. 4 41. 3 64. 5 

19. 4 42. 4 65. 6 

20. 7 43. 4 66. 7 

21. 00001.25 44. 00001.52 67. 00010.66 

22. 00062.50 45. 00019.55 68. 00051.00 

23. 00001.60 46. 00000.96 69. 00004.66 
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Physics PART - | 
SECTION - A 

1. An induced current will be developed in the loop due to change in flux. 
2. Centre of mass will be at rest 
3. Speed of pulley Y is 10 m/s and speed of block A is 10 m/s so speed of block B will be 10 m/s. 
4. Есов0 = 50a 5441) 

М--Ғвіп0Ө = 109 ...(2) 

Есо50-0.6М-10аг ...(3) 

Solving for a, N from (1), (2) and Putting іп (3), 


we get, 
= 30g 
4с050--35іп0 
Fax =60=15K &K=4. 


5. Segment S1 has lower wavelength photons, so E: > E» and Intensity is equal, so n2 > п. 


6. Liquid will experience a force in downward direction always. So, N will be more than Mg. 
Magnitude of velocity will increase on downward journey and will decrease in upward journey. 


7. By energy conservation 


> у= 12 (9.8) m/s 
15 
[2 
œ = 140,/— гад/ѕес 
15 


2 


at bottom point N – mg = IBS , where R is radius of curvature at (0, 0) 

=> М = 49 Newton (approx) 
8. voltage sensitivity — deflection 

voltage measured 
9. Q- о| лг? + Әлгі | 
2 
-2х10%хл 2 -2 2 2 
10 10Д10 
- 24т х1 0:6 
100 
= 0.72 uC 


2 

2 тато 
үс... 
2C 2х36х10 


-72x10^*J =7.2 mJ 
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SECTION - C 


2 


At mean F = kx and at maximum extension spring energy = sky . 


Use momentum conservation principle. 


At resonance X, = X; and 2 = В 


[V]. 60-1 
i R 120 2 


(М), =! ^^ > 40 = 5X = X -800 


=> L=0.2mH=0.2x10°H; and C=3.125x10°F; 


For the current to lag behind the voltage by 2 


tant = oC 
4 R 
zs ЕСУ, es 
sec 


Use buoyancy principle for tension then calculate frequency. 
Use formula for Doppler’s effect in oblique case. 


Based on lens formula. 


-BV B/ajn(R, +R3) 


(n is time in second) 


Roq RR, 
So Fy- Fs = та, 
B?/? (В, +R, )п 
> Бағ m BC (Ri + Ra)n 
RR, 


-2 
= E " 


> П = 4; 
Use the graph to find the value of V: for Cs. 


h 


J4ma 


h 


4/6та 


In Region 1 К-2а-» A, = 


In Region 2 К = За > л, = 
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20. According to given condition 


9 1 1 5 1 1 1 
1 +—|+ 1 = 

5 R R 4 R oj 20 
8 1 1 

mE Wem 
58 4R 20 


27 1 


SECTION - D 


21. Let us suppose that mass per unit length of ring initially is à; In given 
condition 0 -2Tsin m = ARd6a. 


> aec тэ 4 R) = 
XR R 
-YA YA 
a= XF 
AR? AR 
1 R?X 
> t=-2 
4 "VAY 


=> 


T 


= 1.25 milisec 


22. Ао? > 9 


23. By symmetry of network Н; |; J апа К аге equipotential 
points. 
Besides it potential of D and С; С and E are also same. 
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Chemistry PART - 11 


24. 


25. 


27. 


28. 


30. 


SECTION - A 


Р-Р n W 
=— = 
P N MN 
850-8449 2x76 
8449 Мх100 


=> 252 


Lesser be the gold number, greater be the protective power of the colloid. 


4. A,(g)——4A(g) 


а-х 4х 


At 30 hr, a- x = 4x > x= 24е 20% Ал decomposed. 


а 5 30/n2 
Kx30 = én = (пә ty. = = 90 hr 
a-x 4 ih 5 
О 
Їл HC О сн; 
2H4C—CH—COOH ——> 
Lactic acid H ?; O H 
О А 
cis 
О 
B is optically inactive HC О H 
due to the presence 
of a point of symmetry. H / O CH, 
B 
trans 


A is optically active, but it is having a C2 axis, thus, it is dissymmetric. 


Meg. of oxalic acid = 40 х0.1х = =100 
:Ед weight = EL - 63 (hydrated salt.) 
Molar mass = 63 x 2 = 126 = 90 + 18 x. 


>x=2. 
Equivalent weight of anhydrous acid = 3 = 45 


Also 20 ml of stock solution 2 x 40x0.1 
= 8 meq. acid 
8 meq. Ca(OH)e will be present in = 2 - 40 ml 
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31. 


33. 


34. 


35. 


36. 


(i) AsU is a state function, for any cyclic process, AU=0. 


(іі) During phase transition, T is constant, dT = 0,C» EJ 
P 


(iv) Total molar kinetic energy -SR І 


Internal energy = Total kinetic energy + Potential energy 


Сиё" + KI——>Cul, (unstable) > Си, +1, “Cul (clear solution)(S) 
(white ppt R) 


Сиё + KCN——>Cu(CN), —>CuCN J+ F(N), 1 


unstable white 


excess KCN 


--э04(0М),| NaS, No ppt 
(clear solution) 
Cu” +K,|Fe(CN), |--- Си, Fe(CN), ||  +K* 


(Green)(T) 


excess deep blue 


2+ 
Cu? +NHOH—> оын 1 


U = Cu, | Fe(CN), |(chocolate brown) 
50% «Но? -H,O——HgSO, 29,0 4 (specifictest of SO? | 


yellow 


SECTION - C 
CH, - CH = CH, UV PF мен - CH; Свон 
(ii) HO; /OH 
B,H, ——>2BH, 
CH, - CH = CH, —,5 > (CH,CH,CH, ), B—*9:". ,зсн,сн,сн,он 
(3 mole) 
l | 
5 +5 
S2~(S)n—S 
o Г-Ф 
О 
Bond order of S — О bond -2 
ee 5 10 
Average oxidation state of 'S' atom —— . 
2+n 
ы Чы у ны ынга, 
2+n 6 
a= ма -0.05 
200 


НАН“ + A- 
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37. 


38. 


39. 


40. 


7 


Ін | = Ca = 0.2 x 0.05 = 0.01 

pH = 2 

SAHS (2) ===) н,5(0) 
0.1 + 2P = 1.1, thus P=0.5 

Kp = Pun, Phs = (0.1+Р)хР 


=0.6x0.5=0.3 
=3x 10" 
Thus, z = 3. 


Cl Cl 


«СІ 
a a and their enantiomers 


‘Cl 
Rate =K[Cl, |[COCI] 


"T CÓ = [coci]= k,, [Ci][CO] 
al =Ka = [Cl] - (К, [с] 


ге. [COCI]=K,,K,, 2 [CO][Cl, E 
Rate - K[CI,][COCI] 

E K[Cl, Keg, Kea, [co][cl, 2 
-K'[co][c : 


Total order = +1= 2 
2 2 


2n=5 
О 


3 
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| 
ЕС Н-- 2 _, HOH,C—CH,——C—OH = HOH,C—CH 
OH 


CH,OH 
HC—CH, 
HCHO 
OH 
СН,ОН СН,ОН 
нон, CH,OH — 92 HOH;0—1—CH;OH 
HC—=0 


CH,OH 
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OH MoB =. CHMgBr 
ЁС 
es 
o9 
CH,MgBr 
хав a CEN 
CH, 
43. Ті+ 21, Til, 
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Mathematics PART - Ill 
SECTION - A 
2 
47. dy Y . A when А = [ydx 
dx х ! 
LF = Y 
X 
1 1 
So, y- = А. dx+c=Alnx+c 
X X 
у-Ахіпх-сх 
Мом/ҚІ)-2->2-с 
У= Ахіпх + 2х 
2 2 
Also, А = | ydx = [(Ахіпх +2x)dx 
1 1 
х2 x 2 1 3 
= АЇлх-2--2-| +[x?] = A| in2.2-1 (o | +4-1= А|22-® |-a 
2 4 f 1 4 4 
a|Z-2m2]|=3; A= 12 
4 7-8іп2 
48. Let circle S = 0 is x? + y? + 2gx + 2fy = 0 5-0 
Equation of AB as chord of contact A 
T=0 
Зх + 5y + g(x + 3) + f(y + 5) 20 
X(34+g)+y(5+f)+3g+5f=0 |  .. (1) P(3, 5) 
Also, given equation of AB x + 2у = З .... (2) 
So, 3-0 5-1 3g+5f 
1 2 -3 B 
6 + 2g = 5 + f and —9 — 3g = 3g + 5f 
2g-f+1=0and6g+5f+9=0 
7 3 
and f =- 
8 8 4 
49. Let foot of perpendicular from (3, —1) on the directrix be (хі, y1) 


xX-3 y,«1 -(6-1-3) 
2 1 5 
X,-3 y,«1 -2 


So, 


11. 7 
aoe 


Now image of (x1, уі) about tangent is focus, which is (Хо, y2) 


11 7 117 
ang veg 405-672) 8 
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о 


50. àxb - pá 4 qb «ré 
Taking dot product with à, b, c 


Ü-pt2tm ae 1 
су: (1) 
р 
ea r 2 
544% (2) 
алы 2 ae 
ab cl==4+=4+f o 0 000 3 
[ab 6]- += (3) 
1 11 
3 3 
[abs] = 1 3-11-2 41-31 4-3) 
1212 9) 319 3) 3(9 3 
Ta 
3 3 


8 2 2 8 4 20 


©9 27 27 9 27 27 
From (1) and (2), we get p = q, r = —4q 


e E q q 10q 

From (3) аб с 4q = 

(3) | ] ЛЭ dec 
20 10055, р 
27 9 15 

n/4 л/4 1 

51. — I-2[2'?sec'? хох = | (2ввсх)” dx 
0 0 


Put sec x + tan x = e" 
sec x(sec x + tan x)dx = e" du 
Sec x dx = du 
цаг д свесх-еч-е" 
(v2+1) 


ien | езе? du 


52. 1еїф(х) = e-2f(x) 
ф(х) = e?«f'(x) - 2Қх) 
) 


Given ф(х) >0У x (0, z and Ф| Je? 
во 
Е: НЕЕ | 80)-42| 9 


=> f(x) <0 Y х (02| 
So, БЕ: B 0 
8 8 
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- (28) 


: 
53. шше b? c° jest 
a+b+c 
а? + b? + c? > аё b? c° 
Also, Tui 
а b c 

ab + bc + ac > дарс 

Now (а + b + c) = 1 

а? + b? + c? + 2ab + 2ас + 2bc = 1 

2ab + 2ac + 2bc = 1 — (a? + b? + c?) 

1 — (a? + b? + с?) > 18 abc 

a? + b? + с2 < 1 – 18 арс 


54. n, = *'$ 7C, x64 = "С, х36х36 = 21 х 36 х 36 = 27216 


n, = “IC, = 462 
Now n: = 27216 = 24 35 7 
пз = number of divisors of from (4k + 1) (к є М) will be 32, 34, 3 х 7, 3° х 7, 3° х 7 i.e., total 5 


55.-56. Let median through A meet BC at D and circle at F 
Let GD = x, DF = y then AG-AF = AB? 
2x(3x +y)=36 | ee (1) 
ху-4 
3X? + 4 = 18 
х? = pt 
3 
So, AD = 3x = 4/42 
Also, AC? + AB? = 2(AD? + BD?) 
AC? + 36 2 2(42 + 4) = 2 x 46 = 92 


AC? = 56 
AC - 2414 
SECTION - C 
57 TE fà (aino (ene) 
{ѕіпх} {соѕх) 
іп(іх1--1 
ое e 
1х1 
шыны 
2 1х1 
f ца = lim In( {cosh} {sinh} +1) — | In(coshsinh+ 1) S 
2) no)  {cosh}{sinh} ~ R90 — coshsinh 
n/4 п/4 3 е 
58, |= | рылыс 1 (eee 1+sinx | tanx(1+sinx) e 
0 2| 1-sinx 24 cos? x КЕНЕ 
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{ т/4 
2 І е" (sec? x + tanxsec x + tanxsec? x + tan? xsecx)dx 
0 


1 n/4 
2 | ө" [secxtanx (secx +tanx) + (sec xtanx + sec? х) |dx 
0 


e^ (V2 +1) 


= 516% (seox+tanx) "= 5167 (v2 +1) e|= 2 5 


Here k = -5 = 3 In (2]к)) = 3 


И өт $ Р(нР[ У) Ёс 


60. f(x) = 2 min(|x| + |x + 1], x — 2]} 
Now, |х| + |х + 1122x* 1, x20 
=1, -1<х<0 


=-2x-1, Х«-1 


2 52 
ts. zp 16-34 2-3 = A 
| RP |2 
Ё 2 422 16 
4 2 7 
2-2)(2-2)-16 
2-4-4 
|z| als Нам" 
2-14 
z| 


-42| < |z? - 3 x 4 [| 


47-2«| «47-2 
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63. 


64. 


65. 


66. 
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31 = 2x? — 4x + 3 = 2(x — 1)? + 1 has total 3 solutions 


ie.x=1,2,3 
Sum of roots = 1-24 3-6 
BR - io] A4 -2 
. [BA x(2i+6]+3k) |-6 +3] - 6k « 9 і 
А жа - - - ЕРЕ, 
21+6] -3k| /4+36 +9 
1 9+3] 12) (4194144 V234 34/26 B(2,1,-2) С 2i«ej«3k 
^ 449 7 7 7 
р 3426 
7 
TP з 
426 
Gap ste Жа 2 (1) 
PM PM 
sin(90 - a) - РО 
PM 
PM 5 22 (2) 
cosa 2cosa 
5cot2a = 


2cosa 
=> 10 cot 2a cos a = 5 


The equation of tangent at (x1, y1) 
=>3xx14¢4yyp= 1000 (1) 
Comparing equation (1) with given equation 


3x + 4y = 47 
LIO ТЕЕ 


16 sin? x — 20 sin? x + 5 sin x = 16 sin? x 


Either sin x = 0 or sin? x -1 
: 1 
> sinx =+— 
2 


т 
ОРЕ ИЕ Шш. 


0, т, 2n, ш шид zm Lt 
66 6 6 
Total number of solution = 7 
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SECTION - D 
67. tano, = BB 22 
BD a 
їапӨ, = Ee а 
ВЕ с 


tan Ө:, tan 02 = 4 


Angle between median = tan'' i =tan"— 
+ 


беде ра 
2 


Now 0: + 02+ 0 = 77 


бшуу ese 
2 2 


0,-0, sdb cians 
2 2 


tan(0, + 0, ) = -cottan 5 --2 


tano, + tan0, 
1-tan6, іап0, 
tan 61 + tan 02 = —2(1- 4) = 6 


2c 2a c? +a? 64 64 
Z+ -6> 4 -3> 3 ас 
с ас 


68. Let a, В, y are roots then x? – ax? + bx + c = (x – a)(x – B)(x — y) 
Put x =6 


(6 — a)(6 – В)(6 — y) = 
Case-l: 6 – a = 


Саве-ІІ:6-а--1,6-р-1,6-ү--3 
а= 7, В = 5, у= 9 
а= 21 


69. The number of ways = D(4) + 2D(3) + 0(2) = 9 + 4 + 1 = 14 = k then = 4.66 
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JEE (Advanced)-2018 


FULL TEST - V 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 

. Filling of OMR Sheet 

. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 

. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 

. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 05, 19 — 23, 37 - 41) contains 15 multiple choice questions which have one 
correct answer. Each question carries +3 marks for correct answer and —1 mark for wrong 
answer. 


Section-A (06 — 13, 24 — 31, 42 - 49) contains 24 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 


Partial Marks +1 for each correct option provided no incorrect options is selected. 
Section-C (14 — 18, 32 — 36, 50 — 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate (11111111 ЕК 
LE TE TEE E EE E E TEE ЇЇ 


Enroimento. | OOCOCOCOOOOOOOC 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e=1.6x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water Pwater = 10? kg/m? 


Atmospheric pressure Pa = 105° N/m? 
Gas constant R = 8.314 J K^! mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal K тог! 

Avogadro's Number Na - 6.023 x 1023 

Planck's constant h - 6.625 x 10-4 J.s 

6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART -I 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A small sphere of mass m and radius r is placed inside a horizontal hollow cylinder of radius R. 
Now cylinder rotating with some angular acceleration which slowly increases from zero to certain 
value a. 


. 
side view front view 


(A) Maximum angle 0 formed by line joining centre will be 0 — ЕЗ 
g 


(B) Angular velocity of sphere will be o' = S where wis angular velocity of cylinder 


(C) Sphere will keep rotating at lowest position 
(D) K.E. of sphere becomes constant when it reaches maximum height. 


You are holding a bottle of bubbled water inside a car moving forward. When the driver applies 
the brakes: 

(A) Bubbles in the middle of the liquid will start to move forward with respect to the bottle. 

(B) Bubbles will start to move backward with respect to the bottle. 

(C) Bubbles will stay at the same horizontal location in the water 

(D) Depending on the speed of the car, bubbles might move forward or backward. 


A horizontal force F is applied at the top of an equilateral triangular 
block having mass m. The minimum coefficient of friction required to 
topple the block before translation will be 


(8) 5 


(D) None of these 


Space for Rough work 
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Four rods of equal lengths AB, BC, CD and DA have mass т, 2m, 
3m and 4m respectively are place in x-y plane (see figure) given 
AB=BC=CD=DA=4 meters. The centre of mass of the system will 
satisfy (x and y are in meters) 

(A) х>2, у> 2 (B) х>2, у< 2 


(С) х<2,у<2 (D) х<2,у>2 


А ball of mass m = 6 kg is shot with speed v = 20 m/s into а barrel 
of spring gun of mass M = 24 kg initially at rest. All surfaces are 
smooth & spring is massless. Speed of gun after ball stops relative 
to gun is 

(A) 2 m/s (В) 4 m/s 

(C) 6 m/s (D) 8 m/s 


(One or More than one correct type) 


MORE THAN ONE of these four options is(are) correct. 


6. 


In the circuit shown R: = R2 = 100 and resistance per unit length of 
wire PQ = 10 /ст and length PQ = 10 cm. If R2 is made 200, then 
to get zero deflection in galvanometer. S is midpoint of wire PQ 

(A) The jockey at P can be moved towards right 2 cm 

(B) The jockey at Q can be moved towards left 2cm 

(C) The jockey at S can be moved towards left a distance 5/3 m 

(D) The jockey at all position fixed and Ri should be made 200 


In a series LCR circuit, different physical quantities vary with 
frequency о. Which of the following curves represent correct 
frequency variation of the corresponding quantity? 

(A) Curve I for R 

(B) Curve II for current | 

(C) Curve III for Xt 

(D) Curve IV for Xc 


Space for Rough work 
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Consider two solid spherical asteroid of uniform density of mass M and radius R. In one asteroid 
a tunnel of very small size of depth R is bored to the centre and in other asteroid a spherical 
cavity of radius R/2 is made as shown in the figure. Now, identical particles of mass m dropped 
into the cavities of both asteroids from the top most point P. If force experienced by particle is F 


and F, 


P P 
Asteroid - | Asteroid - II 
(A) The ratio of F,/F, is equal to 2x/R (В) The ratio of Б/Б is equal to x/R 
(C) The ratio of Т/Т is equal to 1/4 (D) The ratio of T, / Тү is equal to 7/2 


Electric field in a region is given as Ё =(10-5x)i.A charge particle of mass 5kg and charge 
Q(- 1C)is situated at origin and free to move in given electric field. Then choose the correct 
options (Neglect gravity):- 

(A) Motion of charge particle is Oscillatory 

(B) Maximum displacement of charge particle from origin in 4 SI units 

(C) Maximum velocity gain by charge particle is 2 SI units 

(D) The position of charge particle, when velocity gained by particle is maximum, is 2 SI units 


A proton and an electron are moving with the same de-Broglie wavelength (consider the non- 
relativistic case). Then 

(A) In a magnetic field both the particles describe circles of equal radius 

(B) Both the particles have the same momentum 

(C) The speed of the proton and the electron are in the ratio m, / my, where me is the electron 


mass and m,,the proton mas 
(D) The product of mas and kinetic energy is the same for both particles 
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11. 


A linear object AB is at a distance of 36 cm from an equal 
convex lens of focal length 30 cm. In front of lens there is 
a plane mirror which is inclined at an angle 45° with the 
principal axis of the lens at a distance 1 =1from the 
mirror as shown in figure. A container with water layer d = 
20 cm is placed as shown in the figure. Then choose the 
CORRECT statement(s). Take the refractive index of 


24 
water is — 
3 


(A) After reflection from the mirror the image of AB will be 
parallel to principal axis of the lens. 

(B) After reflection from the mirror the image of AB will be 
perpendicular to principal axis of the lens. 

(C) The value of H for which the sharp image of AB can 
be obtained at the bottom of the container is 80 cm. 

(D) The value of H for which the sharp image of AB can 
be obtained at the bottom of the container is 85 cm. 


Two identical objects A and В (emissivity ед and ер;ед #@g)are placed іп an enclosure. 
Temperature of body A, B and enclosure are same and constant : - 

(A) Heat emitted by body A is not equal to heat emitted by body B 

(B) Heat absorbed by body A is not equal to heat absorbed by body B 

(C) If e4 > eg, body A absorbs more heat than body B 
(D) 


D) If ед < eg, body A emits less heat than body B 


92142595 is 'a' active. Then in a large quantity of the element:- 

(A) The probability of a nucleus disintegrating during one second is lower in the first half life and 

greater in the fifth life 

(B) The probability of a nuelcues disintegrating during one second remains constant for all time. 

(C) Quite an appreciable quantity of 1235 will remain even the average life 

(D) The energy of the emitted 'a'particle is less than the disintegration energy of the 0235 
nucleus. 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. A square frame of resistance 
(п(2)О and side a = 20 cm and a long straight wire carrying 
a current |= 10 amp are located in the same plane. The frame 


is rotated through an angle of 120? about the side PQ. The 
amount of charge flown through the loop during this time is 


qx107 coulomb, find the value q. 


15. A syringe is filled with water up to volume 20 cm?. The area of cross — section of 
the cylinder is 5 cm?. The syringe is held vertically and its 90 gm piston is pushed 
upward by external agent with constant speed. A water beam coming out of the 
small nozzle (hole area 1 mm?). Neglecting friction and viscous nature of water, 
find the work done by the agent [іп 10?] in fully emptying the syringe. (take g = 10 


m/s?) 
Force 

16. A horizontal tube of small thickness having inner radius r = R/2 is XXXXXXXXX 

placed in gravity free space. Magnet field of strength B is present Vo 

perpendicular to plane of circular tube. A charged particle (q. m) " T 

inside, the tube is given tangential velocity v, - 88, The work 

Х Х 
2р2р2 
done by friction long after motion is a. Find the value of x x 
m 


K. [inner surface of tube is rough] 
X X X X X X X X X 


Space for Rough work 


ЕПТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/18 


17. 


A uniformly charged hemisphere of radius b and charge density p 


has a hemispherical cavity of radius аа = 2) cut from its centre. If 


2 
the potential at the centre of the cavity is ne? then n = ? 
Є 


Two sound waves of frequencies 100 Hz and 102 Hz and having same amplitude ‘A’ are 
interfering. At a stationary detector, which can detect resultant amplitude grater than or equal to 
A. So, in a given time interval of 12 seconds, find the total duration in which detector is active. 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


In an aqueous solution of volume 500 ml, when the reaction given below 
2Ag* +Сиў > * Си? + 2Ag reached at equilibrium, the | си" | was x M. When 500 ml of water 


is further added, at the equilibrium, the | са" | wit be 


(A) x (B) 2x 
X 3x 
(C) less than 5 (D) 4 


When Sulphur is boiled with МагбОз, a compound (A) is produced. With excess of AgNOs 
solution, compound (A) gives a compound (B), which is dissolved in water and produces a black 
coloured compound (C) containing sulphur. ‘C’ is 

(А) Ад5:О; (В) Ag;SO, 


(с) [Age (8,05), | (D) AgeS 


The rate of disintegration of a certain radioactive sample at any instant is 8100 dpm. Fifty 
minutes later, the rate becomes 2700 dpm. The half life of the radioactive sample will be (Take 
log2 = 0.3, log3 = 0.5, log5 = 0.7) 

(A) 30 minutes (B) 61 minutes 

(C) 47.8 minutes (D) 33.3 minutes 
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22. О 
Br, (1eq) OH н* 
Es >A » B -----С 
Cis 
О СООН 
(А) (В) 


Cl 


23. The IUPAC name of C2HsNHCHO is 
(А) М- aldoethanamine (B) N - formylethanamine 
(C) N - aldoaminoethane (D) М- ethylmethanamide 
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(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


24. Which of the following can reduce Tollen’s reagent? 
СНОН СН,ОН 
ОН 
Н 
(А) 
Н 
Н 
ОН 
СН,ОН СН,ОН 
О О 
ОН Н ОН Н 
H H 
B C 
(B) H OH e H OH 
H OH H OMe 
OH H OH H 
(D)fructose 


25. 


| > / HSS y К ТС 
MeOH 


OMe 
OH 
OH 
OMe OH 
(C) (D) 
OH 
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26. 


27. 


28. 


29. 


30. 


Which of the following will produce red color when treated with (МН, ), | се(МО, ), | ? 


(A) СНОН (B) )-9 


(0: Seu (D) PhOH 


Which of the following statement is/are correct? 

(A) On adding excess of Ag NOs to 1 mole of each PtCl4. 4 NHs and | Ni(en), Сі, same weight 
of ppt (AgCI) is produced. 

(B) Masbs complexes do not show optical activity 

(C) Oxidation number of central metal in Zeise's salt is + 2. 


(D) K, | Fe(CN), | 8 Кз | Ее(ОМ), | both have sp*d? hybridisation. 


Which of the following trend is/are correct? 
(A) СО, > SO; > СО, > P)O; (acidic nature) (В) Na» Si» АГ» Mg (second I. Р.) 


(C) S > Se > Te > O(electron affinity ) (D) Н.РО, » Н.РО, > НРО, (Ka, ) 
Which of the following will dissolve in liq. HF without any chemical reaction? 

(A) XeF2 (B) XeF4 

(C) XeFe (D) NaH 


(1) 2» T A + В (B does not contain л bond) 


0) л0-Оңоме 0 


Which is/are true for above reactions? 

(A) B can be prepared by corey house synthesis 

(B) C after hydrogenation on treatment with 1 eq cold conc HI produces an alkyl halide with 
highest density 

(С) С does not decolorizes Br» — water 

(D) A is organometallic compound 
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Which of the following is/are wrong statement(s)? 

(А) The second І.Р. is always less than the 1% I.P. of an atom 

(B) If the addition of an electron to an ion leads to complete octet, then the process is always 
exothermic 

(C) Chlorine has highest electronegativity 

(D) 1% I.P. of Nis higher than 1% I.P. of F, because N has half filled subshell 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


An Ester produces only one alcohol on treatment with CHsMgBr followed by hydrolysis and this 
ester has minimum molecular weight, find the number of carbon atoms present in ester which 
satisfies above conditions. 


How many of the following is/are correct order of dipole moment? 
(А) СН, -F > CH, - CI > CH, - Br > СН, -1 
(B) H-F» H- CI» H-Br » H-I 
(С) СН. -CI > CHCl, > CHCl, > ССІ, 
(D) СН, = CH- CI « СН, - CH, - CI 
(E) | 
N 


< O 


(F) СН, -Cl > CH, -F > CH, - Br 
(G) H-Cl>H-F>H-Br 
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34. How many of the following are more basic than aniline? 
О - toluidine, O —anisidine, m – апіѕіаіпе, P — anisidine, P — chloroaniline, m —toluidine, 


; ша тін. 
i МН, 
H 
35. How many of the following carbides on reaction with water will produce a product capable of 


forming silver mirror, on treatment with Tollen’s reagent? 
ВегС, Сас, МогСз, Al4Ca, CHa, SiC. 


3 
36. Тһе distance between an octahedral and tetrahedral void іп FCC lattice would be ae Find the 


value of b if a is edge length of cube. 


Space for Rough work 


FII] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


15 
AITS-FT-V-(Paper-1)-PCM-JEE(Advanced)/18 


Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


2 2 
37. The length of focal chord AB of ellipse P XS = 1 is: A= B 25) 
4 16 
A) = B) — 
(A) 5 (B) 5 
32 64 
C) = D) — 
(C) 5 (D) 5 
38. If 2x-y 4-120 is a tangent on the parabola which intersect its directrix at (1, 3) and focus 15 
(2, 1), then equation of axis of parabola is 
(A) 11x-2y 224 (B) 11x+2y+24=0 
(C) 2x-1ly-24=0 (D) 2y+11x 2 24 
39. If vectors a, b, 6 are in space such that âb = b6 = ёа = 5 , then (4xb).(ax(6xé)} is equal to 
1 1 
A) -- В) --- 
(А) 5 (В) Ир 
(C) юэ (D) sA 
2/2 2/2 
40. How many matrices X with entries (0, 1, 2) are there for which sum of diagonal entries of Х.Х” is 
7? 
(A) 560 (B) 562 
(C) 504 (D) 540 
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41. If a and В are roots of equation 3444) = sin? 04-38in?(2) sosi 2) « for 0<0<-, 
4 (9 3 9) 4/2 2 
then tana - tanp is equal to 
(A) 2+ 3 (B) 3+ V3 
(C) 3—./3 (D) 2—./3 


(Опе or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


42. If volume of a parallelepiped determined by the vectors a, б & с is 2, then volume of 
parallelepiped determined by the vectors 
(А) 3(a+b), (b+c) and (с ға) is 24 (В) 2(axb), 3(bxc) and (сха) is 24 
(С) (а-25), (b-2c) and (c - 2a) is 14 (D) 3(a-b), (3b -c) and (3c - a) is 52 
; | : ? у 
43. If a point Р is taken on xy = 2 and then a normal is drawn from Р on the ellipse Ibm =1 which 
is perpendicular to x + y 28, then P is 
(A) (1, 2) (B) (1; -2) 
(C) (2, 1) (D) (52:21) 
44. А circle 5 having centre (a, B) intersect at three points A, B and C such that normals at A, B and 


С are concurrent at (9, 6) for parabola y? = 4x and O is origin. Then, 
(A) Sum of modulus of slopes of normals at points A, B and C is 6 
(В) a+p=4 

(C) Magnitude of normal having negative slope is 2 

(D) Circle S also passes through O 
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If f(x) = [х1 [x - 3] —2x - 4] + |x — 1] + |x -3]+ x -= 1|. then 
(A) f(x) is non-differentiable at x = 1 (B) f(x) is non-differentiable at x -3 


(C) f(x) has minimum value is 2 (D) x =1 is point of local minima 


If [cos2018xsin^?^ x dx = #(х) +с, where f(0) 20, then 


f Л 1 1 

(A) |же) (В) 12 аван 
Л 1 

(C) (2) = (20182799 (D) f(x) is odd function 


In a AABC , if а? —b* – с? + (x - 2)bc =0, then x can be equal to 


If f(x) = (b^ +(a-1)b + 2}x - [(ѕіп? x +cos‘x)dx be an increasing function of x eR and b eR, 
then a can take value(s) 
(A) 0 (B) 1 
(C) 2 (D) 4 
Let f(x) be a continuous function which takes positive values for x > 0 and satisfy 


[ъа = x FG with ()-5. Then 


(A) f(x) is increasing function in domain (B) f(x) is decreasing function in domain 
1 1 

C) f(4241]2 — D) f(4241)2— 

© 448-1)-25 (0) Қ/2-1)-3 
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SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If x «y «3 is tangent at (2, 1) on hyperbola, intersects asymptotes at А and B such that 


AB - 842 . If centre of hyperbola is (-1, —1), then least possible value of sum of semi-transverse 
axis and semi-conjugate axis is pva , where HCF (p, q) = 1 and Ja is irrational number. Then, 
(p+q) is equal to 


If х2 + у? = 16 is director circle of locus of centre of a moving ellipse touches both the axes in first 


quadrant, then if major axis and minor axis are not fixed, then maximum value of product of semi- 
major and semi-minor axis is 


If Ө is acute angle of intersect between two curves x^ +5y* = 6 and y? =x, then cot0 is equal 
to 


If 8 harmonic means are inserted between two numbers a and b (a « b) such that arithmetic 


8 


E: = 
mean of a and b is 2 times equal to geometric mean of a апа Б, then E 2 is equal to 


8 


If f(x) = Y : , then (отт) 52) is equal to 


& {(i-1)x +1} (ix +1) 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST - V 
(Paper-1) 
Q. No. PHYSICS Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 

1 A 19 C 37 B 

2. B 20. D 38. D 

3. C 21. A 39. D 

4. B 22. B 40. D 

5. B 23. D 41. C 

6. A,C,D 24. А, B, D 42. B,C,D 
7. А,С 25. C 43. B,C 
8. А,С 26. А, В,С 44. А, В, D 
9. А, В, С, D 27. А,В,С 45. А,В,С 
10. A,C,D 28. C,D 46. А, В, D 
11. А, D 29. А, В 47. А, В,С 
12. А, В, C, D 30. А, В, D 48. А, В,С 
13. B,C, D 31. A, B, C, D 49. B,D 
14. 4 32. 4 50. 9 
15. 8 33. 5 51. 4 
16. 4 34. 4 52. 3 
17. 3 35. 0 53. 2 
18. 8 36. 4 54. 2 
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Physics PART -1 


SECTION - A 


1. A 
Acceleration slowly increases from zero to o, so small sphere will be at rest w.r.t ground when 
maximum acceleration ais to be reached in frame of cylinder, small sphere will have 
ar downward acceleration applying condition of rolling 
ans 95103 or 


1+— 
5 


7 
—ar-ar = gsinO 
5 g 


mg 
F = Бла > т=н = 
тах B" g H 4 


Momentum 8. energy conservation 6 x 20 = (24+ 6)v 


v=4m/s. 


6. A, C, D 
Equivalent diagram is as shown is P is moved 2 cm right them P 


А; =12,R, =3 D. Нь (Hence wheat stone will be balanced) If 
Ra Ry Q 


s is moved left 3 от then В» -Pard R, = 2 hence PL А2 А E 


Ra В, 7%, E 


(hence Wheatstone will be balanced) 
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7. А,С 
R is independent of freq, 
(A) is true. 
Current becomes maximum at resonance 
(B) cannot be true 
X, =L = 2afL 
(C) is true 
2012-3421 
С 2nfC 
(D) can not be true. 


8. A,C 
Asteriod — | Asteriod — Il 
R? в? (2 
Kea R- 1OM(R) -2 
E R 263 (2) " 
2x |В? вэ 
Т = — --- = Аф 
! 4 (см Tı AGM 
9. A,B,C,D 
Е-(10-5х)і 
m = 5kg 
F-gE 
F =(10-5x)i 
(a) F o -x 


so motion of charge particle is oscillatory (b) F = 0 at x = 2 
oscillation about x = 2 
so maximum displacement is 4 


Е-10-5х 
10-5х 
а- 

2 
а-2-х 
а--(х-2) 
so w? =1 
үү =1 
(C)Vinax = Aw 
A=2 
w=1 
V =2 


(d) velocity at mean position at x = 2 


10. A, C, D 
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Emissivity of body e 

Area of body A 

Temperature of body Ts 

Temperature of environment To 

Heat energy radiated by body = ёсАТд 


Absorbed by body = eoAT, 


To To 
Ta 
65 i Ё 
ед * ев 


Then heat emitted by heat emitted by а body is пої equal їо В. 


13. B,C, р 
The probability of decay in 1 sec is the decay constant D,which remains constant after average 
life 37% of nuclei remain undecayed part of energy of disintegration is taken by the recoiling 
daughter nucleus. 


SECTION - C 


14. 4 
After moving the loop about side PQ through 120°, the normal on the side PS from the wire will 
be passing through midpoint C and the net magnetic flux through the loop in the new position will 
be zero. 
г. Changes is flux Af = Flux through the loop in the initial position. 
Flux through area element dA 


dx 


X 
dé = BdA Ро дах 
2тх 
2а 
ugladx ша, 

- = (п(2 

: Әлх 2n ( ) 
Ad ula 
г. Charge flown through the square loop = rs эр n(2) 
T 
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15. 8 


Height of water column = К =4 ст 
Mass of water = 20 gm 

By work energy theorem 

W AU +AU 


+KE - 8x10? Joule 


ex — piston water water 


16. 4 


W, + Wg + Wiriction = АКЕ 


2 
1 BR 
Wiriction = 0— 2" ЕШ 
1q?B?R? -Kq?B?R? 


2 m 8m 


Wiiction =. 


K=4 


уі =Asina,t 


yo = Азіпо,ї 
Ор + 61) 


у; = алан % 1) ан 5 | 


Resultant amplitude A, = 2А(ісов(Ао)1/ 2l 


In one cycle of intensity of > s, the detector 
remain idle for 


21- А = 1 sec 
4 6 6 

ei O dr va 
-.In 1/2 sec cyclem active time is 5D 


=1/3sec 


-. In 12 sec interval, active time is 12 x 
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Chemistry PART - II 


SECTION - A 


19. с 


After adding water equilibrium will shift backward and new concentration will be less than 5 : 


20. р 
А is Ма25203, % С is Ад25. 


21. А 
8100 =AN, 
2700 = AN, 
2.303, М, 0.693 
50 М, luo 


3, 


22. B 


Br 


=A, АВ favorskii rearrangement 


23. D 
О 


| 
CH3—CHs—N—C—H has acid amide functional gp 


| 
Н 


24. A, B, D 
Hemiacetals give Tollen’s test fructose (a -hydroxy ketone) also gives Tollen’s test. 


25. С 
H 
: + OMe 
>A DA 
Ж он 
MeOH 
26. А,В,С 


In Cerric ammonium nitrate test alcohol produce red color due to formation of 
(мн, ), | Ce(OR)(NO, ), | while phenol produces brown. 
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27. А,В,С 
| РЦМН: ), Cl; |і, [Ni(en), |Cl both have same number of CI іп ionization sphere, Zeise's 


salt is КІРІСІ: (СьН, ) |, K, | Fe(CN), | &Ks[Fe(CN), | both have d^sp?. 


28. C, D 
Cl is most electronegative among СІ, S, P & C so ClO2 is most acidic and Ea of О is least in its 
O 
Io | 
gp; 1844: , H—O—P—O- 
H H 
1 2 


Due to cross conjugation in (2) ; 1 is weaker base than 2 so Нз РО: is stronger acid than НзРОз, 
similarly relate НзРО: for option (b) refer е” configuration 8 ENC > Na > Al » Si > Mg. 


29. А, В 
XeF» & XeF4 dissolve іп liq HF without any chemical reaction while XeFe reacts with 
HF & NaH + HF ——> Нг + NaF. 


30. A, B, D 


Ais| >Li ;BisC,H,, 
2 


ін (1 eq) 


| >—CH,OH+ Me | 


has highest density 
among R - X 


31. A, B, C, D 
IE2 > IE: (as ENC increases) 
О- +e —> OF 
Due to FOR between О” and е” the process is endothermic. 
F has highest electronegativity. 
First I.P. of N is less than first I.P. of F. 


SECTION - C 
32. 4 
ye i) CH,MgB CH 
| r 
HCOO—CH Ер CHOH 
cH, 058 сн 
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33. 5 
CH, - Cl > СН, - F(u - qx d) 


М 
——+ SIR of NO, 
ON 


CH, = CHCI = -I is opposed by + R of Cl 


34. 4 
Refer ortho effect and resonance, inductive effect etc. 
NH; 
СН, 
O - Toluidine 
МН, 
ОСН; 
О - anisidine - ortho effect does not work. 
35. 0 


Acetylene gives Tollen’s test but not form silver mirror (Ag). (Ag2C» - white ppt.) 


36. 4 
Refer FCC. 
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Mathematics PART - Ill 
SECTION - A 
37. B 
926058: E ш stanti = and e = 
5 5 2 3 
1 
Us dus 
BST 3 
2 
р же peal 
2 4 2 
1 8 4 16 
.В-(0, -43 AB=2+2 =4 = 
ао DPS sg 


38. D 
ч Image of (2, 1) in 2x -y+1=0 is 
x-2 у-1 -2(4-141) -8 
2 -1 4+1 5 


-. Slope of directrix =~— = —— 


.. Equation of axis, 


y -1 - (x-2) 


=> 2y -2 = -11x + 22 
=> 11x+ 2y = 24 


39. D 


+ (4xB).{(&é)b-(46)é} -o-(&b)[à 6 ё] 


-Ы 
N|—= М1- 
mj 


I 

£5» 

Oo» 

eo» 

3] 

тә 
II 

М|- pla 
-- 
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40. D 
ai +b? +c? +a; +05 +с; +a; +b; +c; = 7 , where (а, b, c,) are elements of i" row. 


'. Case 1: All seven entries are 1 and rest of all zero 


°С, = °C, =36 
Case Il: Only one entry is 2 & three entries are 1 and rest of all 05. 
“Сүх GC; = 504 
" Total = 540 
41. С 
1 sin30 = B sin 9 sin? 0 - 3sin? М 9sin? 9 
4 4 9 3 9 
=> sin30 = l = sin or sine 
EI 4 4 
ey eae ae 
12 4 


т т 
„Лап = 2- {3 or tan—=1 
12 4 


т т 
<. tan—+tan—=3-Vv3 
12 4 v3 


42. В,С, 
b c]-2 and 3(a+b).{(b+)x(e+a)} 


[a 
=3(a+b).{oxe+bxa+0+exal 
3| b с] =6[а b esa 


[a xb bxc сха|- [a b c| =4 
> 


43. B,C 
г J6xsec 0- J3ycoseco = З is equation of normal, 


—J6 seco — J2 tano 


-43 cosec 6 
Given, V2tan0 = +1 


then, slope = 


=> tan = — 

42 
-. normal is х-у-1 
Let P(n, 2! 

h 
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ле 
h 
>h?’ -h-2=0 


44. A, B, D 
гу-тх-2т-т? 
—6-9m-2m-m? 


= т? -7т+6 = 0 = т = 1,+2,-3 


г. Centre is Ё z) 
2 2 


45. A, В, С 
(х) = 2xmax {|x 1+ |x -3], [2x 1) 


AX x, 3 point of non-differentiability and minimum value is 2 


46. A, B, D 
Ч | сов(201 7x * X)sin?? x dx = [соѕ201 7хвіп 9% xcosx dx - [sin 2017xsin??" x dx ....... (i) 


: | сов201 Т7хвіп 16 xcosx dx = 


1442017 . 
cos2017x sin?" x pan 7sin2017x эш, ax] 
(1) 


2017 2017 
& [соѕ201 8хбіп 7х dx = 41 совдол 7x sin?” x 
2017 
47. A, B, C 


a? -(0-с/ + xbe - 0 


(a—b-c)(a+b+c) 


sE 
bc 
4s(s-a 
seek koaa ы 4) 
bc 2 
“0<А<л 
Bey pee as 
2 2 
48. А,В,С 


w f'(x) =b? +(a-1)b+2- (sin? x + cos* x) 2 0 
(Ғ(«)), - b^ + (а–1)6+1>0 
7 (a-1) -4«0— a e(-1 3) 


49. B, D 
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& ШЕ) = го 
1 
(1-сх) 


=> f(x)= 


SECTION - C 


50. 9 
Х- 


4 X = 44/2 or - 44/2 
745- AE 
2. A (-2, 5) & B(6, -3) 
ч area of ACAB = 20 


> sum 2/20 445 


51. 4 
2(a* «b*) =4>a°+b’? = 8 


>ab<4 


52. 3 
x? +5x-6=0 
->(х-1)х-6)-0->х-1 
SXr5y 26 ....... (i) tangents 


53. 2 
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i-1)x-1 ix+1 


a Hi | a 
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FIIT] EE JEE (Advanced)-2018 


FULL TEST - V 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-Ill is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 111111 111111) 
111111 ЇЇ Ї ЇЇ E LE I 


ктотетә. | 21111111 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron е = 1.6 x 10°C 
Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K тог" 


CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K-' тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h - 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10727 kg 

1eV - 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, Li=7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As-75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Рр-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct M ethod : 
31418 
21511 


ЖЕНЕ 


Wrong Method : 
4 | 8 


8 
3 


| |сл| (4- fe] (| lel lolle |e 
w| |=| | oo] | Wo} |w] | uw] |r| | oo} | со 
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Physics PART -1 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. A boy is pushing a box on a horizontal floor from a position of rest to rest while moving on a 
straight line. Consider the three phases of motion. Floor is rough with a small friction coefficient. 
(i) Initially a constant hard push on the box to get it moving and attain a maximum velocity. 
(ii) Mild push to keep the box moving with constant velocity. 
(iii) To pull back the box to bring it to stop with same retardation. 
a of the following graphs is CORRECT? 


Velocity (B) Acceleration 
Force exerted (D) Friction force 
by worker | 
L— ! 
2. A light ray incident along vector 21--41--/5 k strikes on the x-z plane from medium of 


refractive index -/3 and enters into medium II of refractive index is u». The value of н for 
which the value of angle of refraction becomes 90°, is 


(ау 8 Be 
248 43 
су 258 PES 


Space for Rough work 
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3. According to Bohr's theory, the radius of the n'^ orbit of an atom of atomic number Z is 
proportional to 
n? n? 
(A) -z (B) — 
2 2 
n 2.2 
(С) – (D) nz 
2 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. A light wire of length! (figure - 1) is cut into two pieces in two different ways as shown іп 
(figure — 2 & 3). Different pieces can be arranged in placed of wire as shown and a load can be 
placed on the massless hanger. Choose the correct statement(s). 


Figure- 1 Figure-2  Figure- 3 
Load 


(A) The load required to break the wire B' is 6 times that required to break B 

(B) The stress required to break the wire B and C is same but to break B and B' is different 
(C) The stress required to break C and C' is same 

(D) The load required to break A and B' is same, but different for B and B' 


5. Two blocks, A and B, of same masses, are resting in equilibrium on an inclined plane having 
inclination with horizontal = a.(» 0). The blocks are touching and exerting non zero normal force 


on each other with block B higher than A. Coefficient of static friction of A with incline = 1.2 and of 
B = 0.8. If motions not imminent 


(A) о « 30? (B) (Friction), > (Friction), 
(C) a< 45? (D) (Friction), = (Friction), 


Space for Rough work 
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6. Two balls A & В of mass m: and me аге kept on a horizontal smooth surface. A is given a velocity 
towards B so that they perform head on collision 
(A) If mi = me and collision is elastic A stops and B moves with the velocity of A after collision 
(B) Impulses on A and B during collision are same in magnitude whether it is elastic or inelastic 
collision 
(C) Impulses on A and B during collision are equal in magnitude only if m: 2 me 
(D) If m, > m5, though impulses are same in magnitude velocity of A is still in the same direction. 


7. A disc of radius a is rigidly attached at its circumference to a 
rod of length 3a and the combination suspended vertically 
from the other end of the rod. It is swinging in the plane of the 
disc such that the centre of disc has velocity v. If mass of disc 
and rod is m ү 


(A) Kinetic energy of the disc is jm 


2 2 
(B) Kinetic energy of the disc lab | шэн 8 
2 202 а 


2 4 т(За) 3 
(С) Kinetic energy of the system of disc and rod is ШЕЗЕ |, | (3a) (ж 


m 
(D) Kinetic energy of the system of disc and rod is ин 


8. In young’s experiment, the upper slit is covered by a 


thin glass plate of refractive index = and of thickness 


9X,where is the wavelength of light used in the 
experiment. The lower slit is also covered by another 


glass plate of thickness 2D & refractive index 3 as 


shown in figure. If lo is the intensity at point P due to 
slits 5, & S; each, then: d,,D »» d 


(A) Intensity at point P is 4lo 

(B) Two fringes have been shifted in upward direction after insertion of both the glass plates 
together. 

(C) Optical path difference between the waves from S1 & S» at point P is 2X. 

(D) If the source S is shifted upwards by a small distance d» then the fringe originally at P after 


inserting the plates, shifts downwards by Н 
1 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


Let us consider a diatomic gas whose molecules have the shape of a dumbbell. In this model, the center 
of mass of the molecule can translate in the x, y, and z directions. In addition, the molecule can rotate 
about three mutually perpendicular axes. We can neglect the rotation about the y-axis because the 


moment of inertia ly and the rotational energy sho" about this axis are negligible compared with those 


associated with the x and z axes. (If the two atoms are taken to be point masses, then ly is identically 
zero). Thus, there are five degrees of freedom: three associated with the translational motion and two 
associated with the rotational motion. Because each degree of freedom contributes, on the average, 


5т of energy per molecule, the total internal energy for a system of N molecules is: 


1 1 5 5 ; 
Еш = anf зт) + anf зт) = 2 NKeT = a RT "MN (i) 2 
We сап use this result to find the molar specific heat at constant volume: 
с, = 1-7 (Sort |= ӛң тэрэн (i) 
пат ndT\2 2 
From equation (i) and (ii), we find that 
7 
Ge=Gyt ho н X (b) y 
ж. TER Гана 
Cy 5/2R 5 


In the vibratory model, the two atoms are joined by an imaginary spring. The vibrational motion adds two 
more degrees of freedom, which correspond to the kinetic energy and the potential energy associated 
with vibrations along the length of the molecule about its centre of mass. 


9. The root mean square angular velocity of a diatomic molecule (with each atom of mass m and 
interatomic distance a) is given by:- 
4КдТ 2kgT 
A B B B 
(A) A ma? (B) A ma? 
ka T КдТ 
С В р B 
( РЕС ) рта? 


Space for Rough work 
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A diatomic molecule is moving without rotation or vibration with velocity v,,,such that it is 


oriented along x-axis. It strikes a wall in yz-plane while moving in +ve x direction. The spring 
constant can be assumed to be K and time of collision is negligible. After all collision are over:- 
(A) The molecule is moving along — ve x-direction and oscillating about its centre of mass 
(B) The molecule is moving along — ve x-direction, but not oscillating about its centre of mass 

(C) The molecule is oscillating about it centre of mass but not moving at all. 

(D) The molecule is neither rotating nor moving at all. 


SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. 


A wheel A is connected to a second wheel B by C 

mean of inextensible string, passing over a 

pulley C. Which rotates about a fixed horizontal 

axle O, as shown in figure. The system is A О 

released from rest. The wheel A rolls down the 

inclined plane OK thus pulling up the wheel B 

which rolls along the inclined plane ON. о В 
Determine the velocity (in m/s) of the axle of the К 2 N 
wheel A, when it has travelled a distance s = 3.5 Си 
m down the slope. Both wheels and the pulley 

are assumed to be homogeneous disks of 

identical weight and radius. Neglect the weight 


of the string. | Take а = 53° and В = 327] 


A ball is projected from a point on an inclined plane horizontally. It takes seconds to strike the 


plane. If the incline plane makes an angle of 30? with horizontal, then find the range of the ball on 
incline plane in meters. [9 =10 m/s? | 


Space for Rough work 
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13. A flexible drive belt runs over a frictionless flywheel у 
(see figure). The mass per unit length of the drive belt --» >T 
is 1 kg/m, and the tension in the drive belt is 10N. The 
speed of the drive belt is 2 m/s. The whole system is 
located on a horizontal plane. If the normal force (in 
N) exerted by the belt on the flywheel is Nt fill the 


value of SN, in OMR sheet. 


—T 

14. An elastic cord having an upstretched length | , force constant k and mass 

per unit length то is stretched around the drum of radius г(2лг >l ). 

Determine the speed of the cord, due to rotation of the drum, which will 

allow the cord to loosen its contact with the drum. Express value of 

2 

V [in „2/2 

тт" т< /5 ) 

(tor the given data m, = 40 g/cm, k = 100 N/m, х = = = 400 cm, r=70 от} 
15. A stream of glass beads, each with а ©O.9 с Ф ©- 9-6 

mass of 15 gram, comes out of a "e. ES Б 


5m 


horizontal tube at a rate of 100 per 
second. The beads fall a distance of 5m 
to a balance pan and bounce back to 
their original height. How much mass (in 
kg) must be placed in the other pan of 
the balance to keep the pointer at zero? 


Space for Rough work 
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16. A block placed on a smooth horizontal floor is connected to a 
springs as shown. Initially an external force of 100 N keeps it 
stretched by 1 cm beyond natural length in equilibrium. This force 


is now removed and another force F is applied on this block, 
which slowly moves it from this position to a position where the 
spring is finally compressed by 3 cm. Find the work done by this 
force F (in joules). 


17. The small particle of mass m is given О 
an initial high velocity in the horizontal 
plane and winds its cord around the 
fixed vertical shaft of radius 1 m. All 
motion occurs essentially іп the 
horizontal plane. If the angular velocity 
of the cord is 0.8 rad/s when the (| ^ 
distance from the particle to the m 
tangency point is 5m., determine the 
angular velocity ө(іп rad/s) of the cord 


after it has turned through an angle 1 
rad. О 


18. The circuit shows a resistance R = 0.01 О and inductance 
L = 3 mH connected to a conducting rod PQ of length 
1 =2mwhich can side on a perfectly conducting circular | X 
arc of radius! with its centre at P. Assume that friction & ! ч 
gravity are absent and a constant uniform magnetic field 5 
B = 0.1 T exists as shown in the figure. At t = 0, the circuit 
is switched on and simultaneously an external torque is 
applied on the rod so that it rotates about P with a ЛҮҮ. 1/үүүү 
constant angular velocity | o -2rad/sec.Find the L-3mH R=0.010 
magnitude of this torque (in N-m) at t = (0.3 In 2) second 


P B=0.1T 
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Two identical equi-concave lenses made of glass of reflected index 1.5 placed in contact has 
power P. When a liquid of refractive index pis filled in the gap between the concave lenses, the 


power becomes of initial value (P/3). The value of u is 5. Find the value of K. 


Two capacitors L 


C=C, = —Lx10?F and inductor L = 2x10-?H are connected MMMM 
т 


іп series as shown іп the figure. Initially charge оп each 


capacitors are 443 uC. At t = 0 switch 51 is closed and t = C C; 
1/400 sec, switch S» is also closed. The maximum charge on +q -q El | -9q Е 
capacitor Сг during LC oscillation is k/3 uC . Find к. Шай 5, 
Se 
SECTION - D 


(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


21. 


22. 


23. 


Two particles A and B located at points (0-1043) and (0,0)in xy plane. They start moving 


simultaneously at time t = 0 with constant velocities Va = 5i m/s and Vs = -5V3 | m/s, 


respectively. Time when they are closest to each other is found to be K/2 second. Find K. All 
distance are given in meter. 


Two ideal solenoids of same dimensions. One is air cored 
with 600 turns while other is Aluminium is cored with 200 A COST ДІН 5 
turns (relative permeability of Aluminium is 3), are 
connected in a circuit as shown in the figure. The switch S 
is closed at t = 0. Find the ratio of potential difference A” 
across air-cored solenoid to that of Aluminium cored F—MWNW | 
solenoid at any time t. R 


Water flowing along an open channel drives an 
undershot waterwheel of radius 2 m (figure). The 
water approaches the wheel with a speed of 5.0 m/s 
and leaves with a speed of 2.5 m/s; the amount of 
water passing by is 200 kg per second. At what rate 
does the water deliver angular momentum to the 
wheel (in J)? 


Undershot water wheel 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


24. 


не 


[Kens 


red color 


Which is not true for above reactions? 

(A) A & B are explosives 

(B) If A & B are present in ether, then prior to its use, A & В must be removed from ether 
(C) A & B can not be removed by adding conc Н2504 
(D) 


D) When A & B are treated with Fe?* followed by KCNS, no redox reaction is involved. 


25. If 1 litre aq. solution of H2SO4 (10% by weight) with density 1.1 gm/ml, find the pH of solution. 


(A) -log2.244 (B) -1001.96 
(C) –1091.86 (D) -1003.87 
26. Which of the following sequence is correct for solubility in H20? 


(1) BeSO, » MgSO, » CaSO, » BaSO, 

(2) Be(OH), > Mg(OH), > Ca(OH), > Ва(ОН), 

(3) ШОН < NaOH < КОН < RbOH 

(4) Ц,СО, < Na;CO, < K;CO, < Rb,CO, 

(А) 1, 3, 4 (B) 
(С) 2, 4 (D) 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


29. 


Ад) 


10712 & 107'? respectively find which is/are true for above cell at 25°C (log 2 = 0.3) 
(A) As E 3 is not given so Ece can not be determined 


AgBr(,)|Br- (0.01M) || Cl (0.2M) | AgCl;, | Ags) if Ksp of AgBr & AgCI at 25°C аге 


НЭГ 
(B) Eser is 0.0413 volt 
(C) AG <0 
(D) 


D) E° =0 
AgNO3 
2 NH4OH А : А А 
РАМО, NHAC >A Tolien'sHeagent ^B (organic compound) . Which is/are incorrect? 


(A) A gives Tollen's test 
(B) A shows tautomerism 
(C) A is aniline 
(D) A forms complex with Tollen's reagent but not gives silver mirror 
Which of the following is/are incorrect option(s)? 
A) HOCI « НСО, « НСО, « HCIO, (acidic strength) 
B) HOCI > HCIO; > HCIO} > HCIO, (thermal stability) 
C) МН; > PH, > AsH; (Basic strength) 
) 


( 
( 
( 
(D) мН; > BiH; > SbH3 > АвН, > РН, (Boiling point) 
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Which of the following is/are correct reaction? 


"ds conc. a + Etl 


PhCH,OMe — 9" PhCH, Br +MeBr 


C.H, + —|— 
z : anhydH} 29 * on 
i) OH 
(D) 
ii) HCHO 2) 
22 Қ ii) HO о сњо 
О 
31. In which of the following case(s) at least one bond angle is less than 90°? 
(A) CIFs (В) SF; 
(C) BrFs (D) P4 
(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 


Co-ordination complexes can show stereoisomerism square planar complexes of Maob» type can show 
geometrical isomerism but not optical & octahedral complexes of Mazb2C2, Masbs Mabcdef etc show 
stereoisomerism, for e.g., Mabcdef have 15 geometrical isomers & all are optically active so it has 15 
pairs of enantiomers thus in totality it has 30 stereoisomers. (a, b, c, d etc. are monodentate ligands 
while AB is bidentate ligand) 


32. How many pair of enantiomers exits for Masb;c, ? 
(A) 0 (B) 2 
(C) 1 (D)4 
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33. Which of the following can show geometrical as well as optical isomerism? 
(A) М(АВ), (B) Mabcd (tetrahedral) 
(C) Masbs (D) Mabe 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. How many of the following are more acidic than HCOOH? 
OH COOH OH 
Picric acid, CH,COOH, О HCl, О О 
МО» С! С! 
СООН 
HCN, H,CO,, 
МО» 
35. In how many of the following cases more than four atoms are in same plane 


XeF,,PCls,| Ag(CN), | | РЦОМ), | ,CH, -CH- CH-C - C- CH, 


[со(мн,), | „сн, = C = CH,,[PtCl, > 
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36. If EAN of metal in К.| M(CN), | is 36, find the number of d — electrons in complex. 


37. сн; 


| 


If the Newmann projection of above compound can be written as mentioned below 


СНз 
а Х 
b y 
H 
How many combinations for a, b respectively are possible? 
38. 
Monochlorination | Р 
» how many enantiomeric pairs 
3 can be formed. 
өз 
| H 
Optically pure 
39. H,O, ——>H,O +O, the rate const. of this reaction is 2x10 min ' (at certain temp.) & reaction 


is started with 0.5 M conc. of H202, after 23.03 min the reaction was suddenly stopped by 
lowering the temp & the remaining НгОг was completely reacted with NaOCl, If no. of moles ої 


Oz produced in second reaction is “find a. (log1.5 = 0.2) 
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40. A 8 gm sample of iron are containing V%(by wt) of iron (Fe? )was present in 1 L solution. This 


solution required V ml of a KMnOa solution for oxidation of Ғе?" in acidic medium. If in another 
titration 20 ml of same KMnO; is required, for oxidation of 20 ml H202 in acidic medium. Find 
volume strength of H202 


41. How many of the following can give yellow ppt. with |, /OH 2 
COPh 
CH3 
O CH3 | | 
О О 
NS 
° | | 
О О 
42 229 


HIO, Conc. ОН 
Х 


ОН (A contains 3 oxygen atom рег molecule) 


acidified with H* 
в 
A 
DBE of C is 


43. How many of the compounds are more acidic than phenol? 
О — cresol, m — cresol, p – cresol, o — fluorophenol, o — chlorophenol, 


о — bromophenol 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


A hydrocarbon with lowest molecular weight has only one chiral carbon. Find its molecular 
weight. 


Electrolysis of aq. Solution of CHsCOOK is carried out. If 2 amp current is passed for 402 
minutes, what volume (at STP) of gases could be produced if current efficiency is 8096 (assume 
no absorption of gases) 


An impure sample of Ав2Оз weighing 20 gm was dissolved in water containing 10 gm of NaHCOs 
and the final solution was diluted to 400 ml. 20 ml of this solution was oxidised by 25 ml of a 
solution of lz. Another solution of hypo containing 1.24 gm of NazS203.5H2O in 40 ml was used to 
exactly reduce 25 ml of same l2 solution (impurities inert) calculate % of AS2Os in the sample (at. 
wt. of As = 75) 
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PART - Ill 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


SECTION - A 
(One Options Correct Type) 


out of which ONLY ONE option is correct. 


47. 


48. 


49. 


2 
If tangent is drawn at (x,, y,) on the hyperbola ет 


2 
Y — 1 intersect the x-axis at C (о, 0) and 


442 


y-axis at D (0, В), then. | гын is 


(A) -- 


(С) = 


: (t +t)dt _ 
7 (1431? 


A) —-—In3 

(A) ЕС 

(с) 1+ аз 
679 


If y =f(x) is solution of differential equation - 
X 


(A) x+cy 
(C) x? +cy 


pu 


2 


| 
x), then ШИ; is equal to 
0 


1 1 
B) ---104 
Bees 
(D) 1 ina 

6 9 


1-3х2у3 

dy yl „К 
x (2x^y? +1) 

(B) 2x «cy 

(D) x? +су? 


(x).X* is equal to 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. If s ы 38: апд sy- 2 |н Ух,уеҺ, then correct option is/are 
х +у X^ +y 


1 
(А) |хі-у|-3 (B) x«y-z 
3 2 2 
(C) х|+у= = (D) х? «y^ =5 
51. If а tangent on ellipse at A (1, 1) intersect its directrix at В (7, -6) апа 5 be the focus of ellipse 
and С (a, В) is the centre of ASAB, then 
(A) о-р-1 (B) о-р-7 
(С) SC* =20.5 (D) SC? = 21.25 


2 cos !(1-{х}).вїп 1(1-{х}) 


52. If f(x) here {.} denotes fractional part of x then; 
2{x}.(1-{x}) 
(A) Lt f(x) = v2 Lt f(x) (B) Lt f(x) = v2 Lt f(x) 
т 
00110555 (D) Lt f(x) = 22 


b a+b 
53. If || [sin x|dx = 881, [cos x|dx = 9 then; 
a 


(A) a+b = 9л (В) р-а = 47 
b b 
(C) [ x sinxdx = 2/2n (D) | xsinxdx --2/2л 
а а 
54. If a, b, c are sides of an acute angled triangle satisfying a? +b? +c? = 6 then (ab -bc +са) сап 
be equal to; 
(A) 3 (B) 4 
(C)5 (D) 7 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


If locus of point P(z) in complex plane is |z+z,|+|z+z,|=4, where A represents 21 as (1, 0) and В 
represents 22 as (-1, 0) and О(о) is moving point inside the locus of P(z) such that all internal angle 
bisectors of triangle APAB concurrent at Q. Then, answer the following questions if |o —,|+|a-,|=2. 


55. |o,|+|o,| is equal to 
2 2 
A) — B) J£ 
(A) B (B) 3 
2 2,2 
C) 2,|— Dj 5€ 
(C) E (D) 3 
56. If minimum value of |ө-2,|-|9-2,| is equal to m, then [m] is (where [.] denotes greatest integer 
part) 
(A) 1 (B) 2 
(C) 3 (D) 4 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


4 
57. If (2+ x) + f(x) =2 for all х є[0,2 апак = | f(x)dx —4 such that both roots of 


ax? —bx + с = 0 lies between К & q where q= such that «+В = 18 02 + В? -2 then least 


positive integral value of a А 
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58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


There are “n” married couples at a party each parson shakes hand with every person other than 


4 
her or his spouse then number of handshakes is f(n), 555) -2 
n=4 


then “a” = ? 


1 1 
If f(x) =x+ | x?.2f(2)d2+ Í xz?(z)dz then, we һауе lim f(x) 20 
3 d Ks (ах? +7х) 119 


If x is root of (1 + х =7(1+ х) then 


1 
X+—|=? 
X 


If y = 2 is directrix and (0, 1) be the vertex of parabola x° + Ay +p = 0 then; (A-p)=? 
The minimum number of real roots of (x? + 3x +а)(х? +ах +1) =0 equals 


If 2,,2;,2:аге three complex numbers, such that [z,|-[z;|- z4| - 1& z? +22 + z$ =Othen 


23 +23 +73 is equal to . (not equal to 1) 


A variable plane is at constant distance 3 from origin and meets the axis in X, Y, Z planes through 
X, Y, Z parallel to coordinate planes are made. If P be the point of intersection of above made 
ar 


2209 
Үо2р2 à pr? ыға? 


planes, given P(a,B,r) then 


|а b с|-2 and (ab) = 2, (58)-5, then à is equal to xb + ус + z(bxc) (where рас are 
two non-coplanar orthogonal unit vectors) then (x + y – 2) = ? 


If cos (2 -x*) + sin" (2-x*)--tan^x2 = have no solution if x «a. or x> (for o.« p), then 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


3x? +1 2: Ж 
67. If f(x) 2 —— —— v0 < x < V2,, then f(x) has minimum value M at x =m. Then, | m? +z is 
( ) /x* «x? < ( ) | M? 
equal to 
T dt 3x. 
68. lf x= , then — is equal to 
рату ten 5, sea 


69. — If log, 4j (4X? +x +1) +09, (6x? +1 1x +4) then x is 
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ANSWERS, HINTS & SOLUTIONS 


FULL TEST - V 
(Paper-2) 

О) Q. No. | PHYSICS |Ә. №. | CHEMISTRY |Q. Мо. | MATHEMATICS 
LLI Й с 24. D 47. с 
— 2. B 25. A 48. B 
СС 3. B 26. A 49. А 
LLI 4. C,D 27. B,C 50. A, B, C, D 
О) 5. B,C 28. B, C, D 54. А, B, D 

6. A, B, D 29. B,D 52. A,C 
дщ үй с,р 30. B,C 53. B, D 
С) 8. A, B, C, D 81. A, B, C, D 54. B,C 
LLI 9. B 32. C 55. C 
= 10. B 33. A 56. B 
< 11 2 34. 3 57. 5 
€ 12. 5 35. 7 58. 6 
Су 13. 8 36. 6 59. 4 
az 14. 1 37. 5 60. 3 
— 15 3 38. 1 61. 8 
НЫ 16. 4 39. 3 62. 2 
НЫ 17: 1 40. 8 63. 3 
«t 18. 4 41. 4 64. 3 

19. 5 42. 2 65. 5 

20. 6 43. 3 66. 4 

21. 00003.00 44. 00080.00 67. 00001.12 

22. 00003.00 45. 00017.92 68. 00000.75 

23. 01000.00 46. 00049.50 69. 00000.75 
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Physics PART -1 


SECTION - A 


1. С 
(С) Direction of friction does not change. 
(D) Friction is constant. 


2. B 
sinOc = us / py 


2 2 
| 4 | |) 22159 
425 I4 ш 5 


4. C, D 
Stress is the property of material. 
Load = stress x cross — sectional area 


5. B,C 


y йл + fp)max 


2mgsina < 2mgcosa 


tana <1=> a < 45° 
fa =mgsina +N 


fs = mgsina -N 


To show М #0 N 

foma, = 0.8 тосова Ё (P N Эв 
= N=mg[sina -0.8cosa] x i % A 

N =mgseca|tana –0.8] EBD of A 2 


Fora > tan ' (0.8) 


fa > fg fora <tan'(0.8)f, =f, 
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6. A, B, D 
Impulse exist in action reaction pair during collision so magnitude will remain the same. 
(a) Elastic collision principle 
(b) Internal force 
(d) If m, >>> т 
Direction of velocity of motion does not change 


V4 -(1- e)vc - evi (Ve ~vi) 


V1 Vc 
7. C, D 
KE of disc = мм ‚оё 
2 
лал Ri 
22 4a 
2 2 
M(3 
KE аай 142: (за) 5 
2 2 3 4а 


KE of system = E system о? 


= те, т(4а)” + nie (x) 


2 


8. A, B, C, D 
Optical path difference due to 


5, is -1(и, -1) = 9(3-1 = 3X 
Optical path differ due to S2 is = t(u5 – 1) = 25-1) =À 


Path diff. at point PP 2 3X — X = 2X 
Phase diff = x2X = 4n 


So net intensity at point P is 


Inet = lg + lo + 21, cos 4x 


Inet = 40 
Optical path is conserved by S: is more so fringe will shift at 
upper side. 
9. B 
1 1 f 
9 + go - a KT thotational = 2} 
m тут 
„= = ur? =a? р = — 
cy Tg [ m, +m, 
2 
ma" 2 = 2 Т лэ т 
2 2 2 
_ |2КТ 
та? 


FII] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


AITS-FT-V-(Paper-2)-PCM (Sol)-JEE(Advanced)/18 
10. B 


SECTION - C 


11. 2 
Applying conservation of energy 
: . 1,2 1.2 1,2 
mgs(sin a — sinp ) =—l 2| —mv* +—! 
gs(sin a p) 5 0 + E i Ф | 


where o - v/r&l-mr?/2 
Putting values & solving 


mgs(sin a — sin В) = Lm? 


у= 2| д(зїпо -5пВ) 


Ё” 1035/4 3 Sme 
7 15 5 
12. 
1 ү 
Аб = oto | +] =2.5m > АВ = 5 т 
2 42 
13. 8 
5 
N «— — 
т 
VY 2R 
2T-N- тей, = uas xc 
R T 
2T -N = 2uv? 
N-2T-2uv? =2x10-2x1x4=12 N 
14. 1 
к(Ах)2лВ 
V= | x) 7 ; КАх=Т 
т,/ 
АРЕ = (ат) 
2 
2 
or Т(2л)-т-- 
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2 


_ у аө аө 
(кАх)2л = (mot) T cos[ 3 T osf %) 
к(Ах)2лВ | 
у= oe & Ax = (2nr -1) 
Mol T 
15. 3 


Ap (change in momentum per collision) 

= 2m,/2gh = 2x15x10 (10) = 0.3 kg тв” 
І 

Then іп др, оо (in 1 second) = 30 kg тв”. 


Force exerted = 30 М 
So weight required = 30 N. So mass = 3 kg 


16. 4 
Force constant k = 10 04 N 
0.1 
1 
W= 2 k (xna Хана) =4J 
17. 1 
00 
= —_*—.,T = то, 
T 1-a0/r, 0% 
18. 4 
i | . Bol? L 
The Half of the maximum current is equal to i, — S att- us 


214 
B*ol —4М-т 


The torque at this instant = 


19. 5 
1 2 
20. 6 
о- 1 - 100л 
[Ке 
=> Т =1/50 вес 
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SECTION - D 


21. 00003.00 
As observed by B motion 
of A is along AM and BM 
is the shortest distance 
between them. Relative displacement of A w.r.t to B 
is AM = AB cos 30° VAB = 514-533 | 


_ AM _ 10V3cos30° 
Dm 10 


ав 


Time taken (1) = =1.5sec 


VAB 


22. 00003.00 
- ug NIA 22 ноМБАн, 
fy 7767724 


L; 
Since V = zi s 
dt 
VoL, (NY 1 867, 2 
Vo Lo (М) n 4200) 3 
23. 01000.00 


dL dm 
dt dt 


(vı -v2)R = 200x (5 -2.5)x 2 - 1000 J 
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Chemistry PART - II 


SECTION - A 


24. D 
A & B are peroxides & hydroperoxides which oxidizes Ғе?" to Fe?* 


25. A 
Let us take 100 gm solution = 10 gm Н2504 іп 90 gm H2O 
100 ml solution a mol. Н25О4 
14 98 
So, М- 1011 1101, 109 5 N 2244 
98x0.1 98 
pH = -log2.244 
26. A 


Use concept of lattice energy & hydration energy. 


27. B,C 
RT 
0 _ fo 4 
E яг r e А (1) 
о о RT 5 
ЕБ / AgBr / Ag = Е ла + Ks ЕЕ (ii) 
© i , Р 
as Е, lAg will be cancelled on subtractions (i) & (ii) 


50 Ее can be determined 


28. В,С,0 
A is PhNHOH, B is РВМО 
PhNHOH —L£. Ag + PhNO 
29. B,D 


Thermal stability НОСІ < HCIO2 < HCIOs < HCIO« 
B.P., BiH; > SoH, > NH, > AsH; > PH; 
9 


has hydrogen bonding 
30. B,C 
OH 


(A) & Etl obtained 


(C) НІ is anhyd. So carbocation is not formed 
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CH4OH is formed 
2 


31. A,B, C, D 
F y Less than 90? due to IP - BP repulsion 


ode 


32. с 


M M M NI 
2А | IAIN! ММ А 

а C cube Са b 

1 2 3 4 


oppically inactive 


INIT 
M 
PN 


5 


only 
optically 
active 


с 


So str. (5) & its enantiomer is optically active. 


33. A 
Марса (tehahedral) can not show G.I & Мазбз & Maa4be can not show optical activity. 


SECTION - C 


34. 3 
Picric acid, HCl, P-nitro benzoic acid are more acidic than formic acid. 
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35. 7 
In PCls, maximum four atoms are in same plane 
H H 
N 5 
С--С--С 
/ ЭН 
H - max five atoms are in same plane [N=C-Ag-C=N] -five atoms are in 
same plane 
36. 6 


Refer EAN rule 
36 = ALNo.- 24 6x2 
At.No - 26 


152 252 2P® 352 3Р6 452 За — M?* > 30 


37. 5 
а, b can be Н, H or H, СНз ог СНз, H ог СНз, СНз ог Н, C2Hs respectively. 


38. 


39. 3 
H,O, ——>H,0 +0, 
NaOCl +H,0, ——>0, +NaCl+H,O 
In 1 min 0.02 mol/It H202 decomposes so іп 20 min 


2.303 a 
k= log 
t а-х 


EE 0.5 
23.03 "(a-x) 


0.02 


0.2 = 60:22 (take log 1.5 = 0.2) 
а-х 
= 0.5 
a 


1.5 

-xX 

0.5 1 

а-х----- 
1.5 3 


= mole Н,О, is left so {mole O, is produced in second reaction. 


40. 8 


е 8x Vx1x1000 
Мед of Ғе?" = meq of КМпО: = E T = Мұмпо, x V 


N= = , as eq. wt. of КМпО: is same in both experiment so №мһо, is same in both 
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Мед of КМпО: = meq of H202 
20x 8 _ 20xN = 20x vol.strength 
5.6 5.6 


so vol stre. of H2O, =8 


41. 4 
| | 
acetophenone, resorcinol, 
Ww 
ші | 
will give lodoform test 
42. 2 
Xe COOH Conc OH coo | COO" 
= —_ 
CHO А COO. CHOH 
(A) 
O 
- + + 22 
СОО H COOH H с2 
SS ------х- О 
СН,ОН СН,ОН А 2 
CH2 
43. 3 


Given halophenols are more acidic than phenol. 


SECTION - D 
44. 00080.00 
C=CH 
HC HEC Cis 
H 


45. 00017.92 
2СН,СООК--2 0 0у88 ,С.Н,-2СО,-Н,-2КОН-2Н,О 
Q=2x 402x60 

0.5x80 _ 


moles of e^ = 0.5; used mole оѓе = 
100 


0.4 


as 2 mole е ——->4 mole gases 
0.4 x4 


so 0.4 mole e —— = 0.8 mole gases 


V 20.8x22.4 Lt. = 17.92 Lt. 
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00049.50 
1.24x 1000 
М,о----------0.125 
nyo  248x40 
meq of hypo = meq of l, in 25 ml =0.125x1x40=5 
meq of |, = meq of As,O, =5 
meq of А5,О; іп 20 ml solution = 5 


5 x 400 


so meq of А5,О; in 400 ml = = 100 
-8 
mole of AS;O, = a = 50x10? =0.05 


wt.96 = LM 100 = 49.596 
20 
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Mathematics PART -III 
SECTION – A 
47. C 
а атаве = 53 
2 Yi x? -4 
442 442 
4/х, ах 
S dx, = – : Put x, = 2sec9, dx, = 2весбіап0а0 
| 4 fx? - 4 | | хүүх —4 l i i ) 


2 4 2весөтапөдө 


о 2sec 0.2tand 28 


48. B 


g t tat 
wise pp ce 
hae Aleem 


0 
Put 14+3t? =u? > 


х 


1 и –1 
ШЕ 3 | 1 
=] " та (1-3) 


0 


13586021 1 

-- (u- 3dus тте зке) 

9 4 и 6 

13-38 + Lin(1+3x?) 

9| 2 | 6 

= 2 (1+ зке) 1) zin ee egin(i« 3) 
ex fairi] +a) 

6 18 6 

=i hee) 


49. A 
x(2x*y° +1)dy = y(1 -3x*y*)dx 


=> х2у(2хау + 3ydx) = 


= d(x°y?) = 45%) 


х 
xy = 2+0 
y 


ydx — xdy 
у? 


=> Х3У3 =x+cy 
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50. A, B, C, D 


12 1 | 
Х---х--------: .......... І 
ET 1 | () 
1+ 5 5 
X чу 
айй = к= = Бі (i) 
5 1 
Ia 2 
y 


Put х? +у? = K and add (i)? and (ii)? 


№ 
Ол 
PLN 
c 

то 
| 

N 
+ 

сз + 
Ми 
I 

Оо 
№ 
SS 
C1 
с 
гэ 
+ 

Ala 
So 
| 

со 
——— 


Биче 55425455 or 
V 5 


cupi 
5 


— (x y) = (2, 1) or B 2 


51. A, B, D 
“ АВАВ is right angle at S 
Centre C is (=, Le =(4, -3) 
2 2 
.a=4andp=-3 
ла+В = 1апао-В= 7 
SC is radius and АВ is diameter 


SC = 2486149 5,85 2 421.25 


52. А, С 


x20 = {x} =1+х 


lim f(x) = lim ЇЇ (0008 (-х) | л 
x20 x20 \2(1+ x).(-x) 242 


& for x > 0* => {x} = х 


sin'(1-x)cos (1-х) m 


lim f(x) = lim = 
x>0" (9 x20 Jex(1-x) 2 
53. B, D 
| sinxdx =2 
0 
> b-a=4n 


a+b 
| cos хах = 9 
0 
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> aiba R 
2 
EE із 
4 4 
54. B,C 
ab -- bc + са < (a? +b? +c? ог all a, b, c eR 
= ab+bc+ca<6 
Again, а? >b*+c*-2bc (cos A <1) 
2 2 2 
а 1540. (ар+ьо+оа) 
> ab+b+ca>3 So, (B) & (D) 
55. C 
56. B 


Locus of Q is an ellipse whose vertices z1 and z2 don't lie on it and eccentricity is E for locus 


of Q. 
2 
Now, 2ae -2x (2 
3 
2, –2,|=2 


<. [m] 22 (-m<|z,-z,]) 


SECTION - C 
57. 5 
2 4 
k = годах + | f(x)dx- 4 
0 2 
ч а 2)dx- 4 
-Í (x) x«. (x + 2)dx - 
2 
-| 2.dx-4=0 
1 
& а еа 
roots of g(x) = ax? —bx +c lying in (0, 1) 
> g(0).g(1) = C(a—b+c) eN so least value is “1” 
= a^o f, (1— o4) (1— 4) as од, p, are roots of ах? -bx «c = 0 
2 
80000) < 7 ax? -bx «c =0 
2 
a 1 
> ee Boe a4 (1-04) 52 
> a>4 or а<-4 & оч + В; 
> least value of = 5 
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58. 6 


59. 4 
f(x) = x + A.X? + ux 


1 1 2 
where n= | огам [ z f(z)dz 


then 
"m ж op 
119 119 
| 20 /,.2 
f(x) = те (4x +9х) 
20 
х4 
2 lim 0 _ 119 20 
x2» ах“ + 7X a 119 
> a=4 
60. 3 
2| y2 4. Ет (x2 42x41) 
Х| х з = (х + х+1) 
2 
а= 7|х2+1) 
X X 
1 
Let a+—=t 


> t=-3 or -— 
3 
> I|-3 о з 
3 
61. 8 
x? = -4(y - 1) has directrix 
у-1-1 
у-2 
Х-4 
u=-4 
Х-ы-8 


FII] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www, fiitjee.com 


16 
AITS-FT-V-(Paper-2)-PCM (Sol)-JEE(Advanced)/18 


62. 2 
A, =9- 4а > A, +4, 2a? - 4a 45 
Ap =а? -4 =(a-2)} +1>0 
63. 3 
20 =225 25 = 2202,23 = zie 
22-10 or -0) 
21 
23 үөд or Ed 
21 
64. 3 
“ч Plane is Xii 
a b c 
Distance from (0, 0, 0) = 3 is 
ма 
1 1 1 
ab? с? 
-. Locus of P is ct tae 
Х 2 9 
65. 5 


ас-0-ух1-5 
у-5 
&(bxc)-0«0«zxc|. 
Z=2 

66. 4 


stan x2 8-2 for -1«2-x? «1 


= tan'x> = -3<-х2<-41 
x>- 15) 543 
1<х<./3 


г. have по solution for x < 1 or x > V3 
So, dna, - 1and В = V3 
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SECTION - D 


67. 00001.12 
2x Vx? +1 2x Vx? +1 
53 + >2 x = 2./2 
Vx? +1 X Vx? +1 X 


-SM-22/2&m-& ie, m=1 


68. 00000.75 


Put t = tano 
үз вес” 0d0 (m 
о sec? 0(1-- tan?" Ө) (4 
3x 3 


z5 =—=0.75 
n 4 


69. 00000.75 
Let t=log5,..4) (2x +1) 


= 21-3 => t=1or 


Alo М1- 


log(s, 4) (2x +1) = ; —x--1or 


T 3 
only solution is x = 4 
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FULL TEST - V 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate Ши ЕЕ Send ЕЕ ЕЙ d 
121: ША | ЕЕЕ | 


| Евготет но. ТЭГ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x104 J-s 

Charge of electron e=1.6x 10°C 

Mass of electron me = 9.1 x 10?! kg 

Permittivity of free space £o = 8.85 x 1071? C?/N-m? 

Density of water water = 10? kg/m? 

Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 
CHEMISTRY 


Gas Constant 8.314 J K mol 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-3 J.s 
6.625 x 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 107? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A transmitter supplies 9 kw to the aerial when unmodulated. The power radiated when 
modulation index is 60%, is 

(A) 9.72 kw (B) 9 kw 

(C) 5.4 kw (D) 10.62 kw 


The combination of the gates shown in figure produces 


А e— = 

В e— E 
(A) AND gate (B) XOR gate 
(C) NOR gate (D) NAND gate 


Two radioactive materials Х: and X» have decay constants 10 X and X respectively. If initially 
they have the same number of nuclei, then the ratio of number of nuclei of Хі to that of X» will be 


Шш after time 
е 


1 1 
(А) зох (8) == 

1 11 
(C) — (D) — 


Space for Rough work 
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4. 


When the hydrogen atom is raised from the ground state to fifth state 
(A) both K.E and P.E increases (B) both K.E and P.E decreases 
(C) P.E increases and K.E decreases (D) P.E decreases and K.E increases 


In an ideal parallel LC circuit, the capacitors is charged by connecting it to a ас source which is 
then disconnected. The current in the circuit 

(A) becomes zero instantaneously (B) grows monotonically 

(C) decays monotonically (D) oscillates instantaneously. 


Which of the following graph is applicable between 1 and. for a concave mirror 
у и 


(А) (В) 1 
| К 


! 
у 


—- 


— 


9 
«| 
c|— c|— 
[s 
< |= 


с 


In а voltage regulating of zener diode, the graph of output voltage vo versus input voltage vi is 
(A) (B) 


ke ux. 
22 e 


Space for Rough work 
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From ideal instruments, current measured is і = 10.0атр, potential difference measured is V = 
100.0 volt, length of wire is 31.4cm, and diameter of wire is 2.00 mm, the resistivity of wire will be 
(in correct significant figures) (1 = 3.14) 

(А) 1.00 x10*Q-—m (B) 1.0х10:20-т 

(С) 1x107^0 -m (D) 1.000х100-т 


A cube of mass m and side a is moving along a plane with constant ү 
Speed vo as shown in figure. The magnitude of angular momentum of 


the cube about z -axis would be. Vo 

тур J3mv,b 
(A) —> (B) : 30? 

2 2 
a Б b х 
(С) mv, fo- 5 (D) None of these 
A disc of radius R is rolling purely on a flat horizontal surface, with 
constant angular velocity. The angle between the velocity and y 
acceleration vectors of point P is P V 
(A) zero (B) 45? 
1 1 ИЯ ИИ 

(С) 1359 (D) tan” B 


A small mass slides down an inclined plane of inclination 0 with the horizontal. The coefficient of 
friction is и = ux where x is the distance through which the mass slides down and u, is constant. 
Then the distance covered by the mass before it stops is 

2 4 


(A) --іап0 (B) —tan8 
Ho Ho 

(C) tano (D) 1 sane 
21, Но 


Space for Rough work 
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12. 


Acceleration of a particle moving in x-y plane varies with time t as. a = (ti +3têj) : 


Here а is in m/s? and t in sec. At time 1 = 0 particle is at rest at origin. Mass of the particles is 1 
kg. Find the net work done on the particle in first 2 sec. 

(A) 40 J (В) 34 J 

(С) 16 J (D) 48 J 


Both the blocks as shown in figure are given together a 
horizontal velocity towards right. The acceleration of the 
centre of mass of the system of blocks is 
(тд = 2mg = 2kg). 

(A) zero 


5 2 
B) —m/s 
(В) = 


7 2 
С) —m/s 
Oe 


(D) 2 m/s? 


Figure here shows the vertical cross section of a vessel filled 
with a liquid of density p. The normal thrust per unit area due 


to liquid on the walls of the vessel at point A as shown, will be 

(A) hpg H 
(B) Hpg 
(С) (H—h)pg 
(D) (H-h)pgcos0 


The volume thermal expansion coefficient of an ideal gas at constant pressure is 


(A) T (В) Т? 
1 1 
(© т (0) т? 
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A heavy but uniform rope of length L is suspended from a ceiling. A particle is dropped from the 
ceiling at the instant when the bottom end is given a transverse wave pulse. Where will the 
particle meet the pulse 


(A) at a distance = from the bottom (B) at a distance s from the bottom 


(C) at a distance from the bottom (D) None of the above 


A particle moves according to the law x =a cos 5, The distance covered by it in the time internal 


between t = 0 to t = З sec is. 


(A) 2a (B) 3a 

(C) 4a (D)a 

Two concentric spherical shells are as shown in figure. The V — r graph will ma 
be as m 


A) v (B) v 
— = 
(C) v (D ү 
r r 
— 
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19. Two coherent point sources 5: and 52 vibrating in phase emit light of wavelength X. The 
separation between the sources is 2X. The smallest distance from S2 on a line passing through 
S» and perpendicular to 5152, where a minimum of intensity occurs is 


7 1 
a) 75 (в) 19% 
c) 5 "ES 
20. Light is incident normally on face AB of a prism as shown in figure. А Z————————————— 
liquid of refractive index uis placed on face AC of the prism. The NGA зр” 
prism is made of glass of refractive index =. The limits of u for which 90? 
total internal reflection takes place on face AC is 
(A) н> a (В) н< = 
(C) n> v3 (D) и« - 
21. Тһе image of point P when viewed from top of the slabs will 
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If the capacitance of each capacitor is C, then effective capacitance of the a 
shown network across junction ab is АГ 


(A)2C (В) С АВ 
6) 5 (0) 5С С 2 


р 
For given circuit charge on capacitor C, and C» іп V С, Co " 
steady state will be equal to до e 
(A) Ci (Va - Vc), C2 (Vc - Vg respectively | 
(B) C,(Va —Vg);Co (V4 – Vp respectively Ен 
(C) (С,-С,)(Мд- Vg )оп each capacitor | 
CC» V, — Vi h Е 
D)|——— - Vg Jon each capacitor 
( (28-1 А в) р 
In the diagram resistance between any two junctions is R. Equivalent Р 
resistance across terminals А апа В is (Assume Р апа О across as а 
junction) 
11R 18R 
A) —— B) — 
(A) — 8) — 
7R 11R 
с) — D) —— А а 
(© 1 ШЕТ B 


A particle of charge per unit mass ais released from origin with velocity V = vlin a magnetic 


field. B = -8,К forx < УЗ Vo and B =0 for x > МЗ Vo 
2 Boa oot 
and B =0 for x > УЗ vy 
00 
The x — coordinate of the particle at time t > Л | would be 
ЗВ, 
(А) 43 У, OM t T (B) 43 Vo t Vs t- T 
2 Ba 2 В,а 2 Boa 3B, a 
(C) УЗ vo qp. | (D) МЗ Vo Yot 
2 Ba 2 ЗВ, 2 Ba 2 
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26. Find the magnetic field at P due to the arrangement shown in figure. 
Hol 1 2и! 
А 2-11---10 B 2-6 
ШЕРТ ШЕ ра 
Hol Lol 1 
С 2-9 р 2-11---19 
‚ ) Pond | Ё-| x) 
27. The variation of induced emf(e) with time (t) in a coil if a short bar 


magnet is along its axis with a constant velocity is best represented 


as 
(A) | (В) | 
| 
t 
(C) | (D) | 
t t 


5 


М 
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In the given LC circuit if initially capacitor C has charge Q on it C 
and 2C has charge 2Q. The polarities are as shown in the | | 
figure. Then after closing the switch s at t = 0 +l l- 
(A) energy will get equally distributed in both the capacitor just =0 
after closing the switch ox 
— 7 х 


(B) Initial rate of growth of current in inductor will be 2Q/3CL 


(С) Maximum energy in the inductor will be ЗО? / 2C 4) 
(D) None of these | 


In an insulator, the forbidden energy gap between the balance band апа conduction band is of 


the order of 
(A) 1 MeV (B) 0.1 MeV 
(C) 1 еу (D) 5 eV 


A TV tower has a height of 150 m. The area of the region covered by the TV broadcast is (Radius 
of earth = 6.4x 109m) 

(A) 9.6xx 109m? (B) 19.21 х 108 т? 

(С) 19.2л х 1012 m? (D) 1.92 x10°km? 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


An aqueous solution has a density of 1.37 g/ml. If molecular wt of solute is 68.5 g/mol, then 
calculate molarity of solution. 

(A)2M (B) 50 M 

(C)5M (D) 20M 


Calculate the degree of ionisation of 0.04 M НОСІ solution having ionisation constant 
1.25x107*? 

(A) 0.025 (B) 0.5 

(C) 0.25 (D) 0.055 


In a crystalline solid, X atoms occupy hcp and % th of tetrahedral voids are occupied by Y atoms. 
Then empirical formula of crystalline solid is 


(A) X2Y (B) ХҮг 

(С) X4Y (D) XY 

Bohr's model is able to explain 

(A) Zeeman effect (B) Stark effect 

(C) Bond formation of H2 (D) Hydrogens spectrum 


On increasing temperature from 200 K to 220 K rate of reaction A increase by 3 times and rate of 
reaction B increases by 9 times then correct relationship between activation energy of A and B is 
(A) EA = З Ев (B) 3 Ea= Ев 
(C) Es = 2EA (D) Ea = 2Ев 


Calculate work done during isothermal reversible process when 5 mol ideal gas is expanded so 
that its volume is doubled at 400 K. 

(A) — 11.5 KJ (B) - 344 kJ 

(C) 0 (D) — 2.8 kJ 
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The Ksp of AgCI at 25°C is 2.56 x 107'°. Then how much volume of H20 is required to dissolve 


0.01 mole of salt? 


(A) 800 L (B) 400 L 
(С) 625 L (б) 501 
Aqua regia convert 
(A) Pt to [PtCI4]? (В) Pt to РІСІ? 
(С) Ag to AgCI (D) Au to [AuCl] 
Identify product of the reaction 
СН---О 
(СНОН) NEL 
A 

Hs 
(A) n - Pentane (B) 2 - Pentane 
(C) 1, 3 Pentadiene (D) 3 - Pentene 
In extraction of a metal by bessemerization, Си>5 is converted into 
(А) СигО (B) CuO 
(C) Cu (D) СиҒеО> 


i 


Br 
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42. 


43. 


44. 


45. 


Arrange the given compounds is order of their basic strength 


(i) Histidine (ii) Lysine (iii) Arginine 
(A) i> ii > iii (B) ii >i > iii 
(C) iii » ii» i (D) i> iii > ii 


Arrange the following in their nucleophilicity order. 


le 


сно" CgH5S? Сены — CH, CH3;—C—CHp» 
(1) (II) (11) (IV) 

(A) П> IIl >» IV» 1 (B) I 5 IV » II » III 

(€) II » IV » IIl» I (D) Ш> IV » 15» Il 

The best starting substrate to prepare 2-Bromobenzoic acid is 

(A) CH3 (B) СНз 

(С) СНз (0) COOH 
NO; “ши 


О 

|| Веадепї 
Н,02--0Н--0Н:--0--Н » CH,—CH,—CH,——CH,—OH 
Appropriate reagent for above conversion will be 

(A) Metal + H2 (B) LiAIH4 

(С) NaBH4 (D) All 
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An octahedral complex having formula Mazb2C», which of the following combination is possible to 
exhibit optical isomerism 


(А) а= СГ, B & С = (en) 

(В) a & b & c = EDTA 

(C)a&b=C,0;? ,с-еп 

(D) a = H,O, b - NH,, c=cr 


Which of the following statement is incorrect? 
(A) It is possible to separate eclipsed and staggered form of ethane at room temperature 
(B) Eclipsed form has torsional strain 
(C) Ethane has infinite number of conformers 
(D) Energy difference between staggered form & eclipsed form of ethane is 12.5 kJ/mole 
Arrange the following compounds in their acidic strength order. 
| | | 
CH5——CH —C OH CH3 CH3 C OH CH30 CH C 0--Н 
(I) (11) (11) 
(A) | > Il > II (B) IIl > ЇЇ» 
(€) 1 5» III » II (D) Il 5 15 Ill 
Arrange the following compound in order of reactivity towards SN! reaction. 
i CH5——CH5 CH3 H»C——CH СН, CH3 НОС сн СН, СН, 
Вг Вг Вг 
(I) (11) (1) 
(A) | > Il > II (B) Il >I > III 
(€) III » II» I (D) 1» ЇЇ» 1 


Which of the following statement is not true regarding BzHe? 
(A) It reacts with NaH to form МаВН4 

(B) It is inflammable gas 

(C) It contain four equal B — H bonds 

(D) it reacts with Lewis base always to form always adduct 
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51. Regarding brown ring complex formation, which of the following statement is wrong? 
(A) NO formation takes place 
В) Fez(SO4)s is used in this process 


(B) 
(С) Ғе“? and NO; both are reduced 
(D) Formula of brown ring complex is | Е(Н,О),МОТ” 


52. Identify incorrect statement regarding glucose. 
(A) Pentaacetate of glucose does not react with hydroxy! amine 
(B) Glucose forms cyclic hemiacetal 
(C) Glucose exists in two crystalline forms 
(D) a - form of glucose has higher melting point than its B-form 


53. 0 
C—Cl Р CHO 
-----х- 
Р will be 
(A) Ра/Ва504 + H2 (B) LiAIH4 
(С) NaBH4 (D) Pd + He 
54. Amoxycillin is 
(A) Broad spectrum antibiotic (B) Bacteriostatic 
(C) Synthetic modification of penicillin (D) (a) & (c) both 
55. HBr С,Н,ОМа . 
(CH3)j——CH——CH——CH;——C4H; =» P. — — À0Q. Then Qis 


| Room Temp 


ÓH 
(A) (СНз) СН--Н---0Н---С,Н, 


(B) (СНа) СН СН СН, CgHs 


ОСЫН 
(C) (СНа)2Сн CH5——CH CgHs 


ОСН 
(0) шан СН, CH3 CgHs 


CH3 
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If radius of octahedral void is г and radius of atoms which shows close packing is R, then what 


will be radius of void in terms of radius of atoms? 


(А) (V2 -1)R (В) V2R 

R R 
C) — D) —— 
©) = 0) == 

| | ae 1.2x104 | 

For a first order reaction, rate constant is given is logk = 14 — T. ` then what will be value of 
temperature if its half life period is 6.93 x 107? min.? 
(A) 100 K (B) 1000 K 
(C) 720 K (D) 327 K 
What will be solubility of А2Хз if its solubility product (Ksp) is equal to 1.08 x 1077? ? 
(A) 10? mol/L (B) 3.7 x 107^ mol/L 
(C) 1.2 x 107? mol/L (D) 7.5 x 107* mol/L 
Which of the following is correct for repulsive process in real gas? 
(A) Z » 1; repulsive forces are dominating (B) Z « 1; repulsive forces are dominating 
(C) short range interaction (D) long range interaction 


In solid phase, XeFe consists of 
(А) XeE; «F^ (В) XeF, +F, 
(C) XeF;* + Хер” (D) XeF, + 2F, 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


65. 


If o,B,y are roots of equation x? - Зх? + 3x +7 = 0, then X. is 


(A) 0 (B) 3o 
с) = (D) 20° 
[0] 
If (x, y) satisfies the equation x^ — xy +у? = 4(х + y — 4) , then value of LE is (х,у eR) 
y X 
(A) 1 (B) 2 
(C) 4 (D) 0 
Let ab*c’, a?b?c^, a?b*^c? are in А.Р. (a, b, c > 0), then minimum value of 27a + 8b + 125с is 
(A) 30 (B) 60 
(C) 90 (D) 120 
5 3 
If f(x) is not identically zero and f f(x)dx =0, then value of je) z 1% equals to ([.] is 
5 “5 X + 
О.Е.) 
(А) 0 (В) 1 
(С) Depends on f(x) (D) None of these 
Value of lim 1 + 2 + 21 is 
ШЕ, т (5 88) балы; 2s 
(A) In2 (B) 53 
(с) lina (D) 1in2 
4 3 
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Total number of words using all the letters of word INDIA in which A doesn’t come in middle is 
(A) 36 (B) 48 
(C) 60 (D) 12 


2017 
If a, b, c are in A.P. and sum of coefficients of (өх -2bx+c) | is equal to -y?-y, then 


value of y??? + — +1 is 
y 
(A) 0 (B) 1 
(C) 2 (D) None of these 
sin(A+B+C) sinB cosC 
In a triangle ABC, the value of A = —sinB 0 tanA! is equal to 
cos(A+B) -tanA 0 

(A) -1 (B) 0 
(C) 1 (D) 2 

3 x? 
Value of | — ~ а is 

-3(1+ | Ja" +1) 
(А) 3In2 (B) In3 
(С) 2103 (D) None of these 
Let f be a differential function satisfying f(x)+f(x+1)+...... *f(x499) 2 50 vx eR, 1(0)-. 


(A) 


(C) 
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71. 


72. 


73. 


74. 


75. 


76. 


If р(в)-2, Р(АсВаб)-2, P(AnBnG) ==, then P(BnC) is 
1 1 

ES (B) 3 
1 1 

(0) 15 D) 


Let A and В are two sets, then (A UB)'U(A'n B) is equal to 

(A) A' (B) A 

(C) B' (D) None of these 

If the relation R: A >B, where A = (1, 2, 3, 4} and B = (1, 3, 5] is defined by 
R= {(x, y):x<y, X € A, y €B}, then ROR is 


(А) {(% 3)(t 5)(2, 3)(2, 5)(3, 5)(4, 5) (B) {(3, 1)(5, 1)(5, 2)(5, 3)(5, 4)) 


(С) {(3, 3)(3, 5)(5, 3)(5, 5)) (D) None of these 

If p, q, г are statements with truth values false, true and false respectively, then truth value of 
(~pv ~q)vr is 

(A) True (B) False 

(C) False, if ris true (D) False, if q is false 


For a series if n = 10, $'x =60 and Ух? =1000, then standard deviation is 


(A) 8 (B) 64 
(C) 24 (D) 128 


If 1+. coto < cots for 0<0<л, then Ө is equal to 
(A) (B) 


(C) (D) 


Mola оа 
оја Ala 
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In a triangle ABC, if b = 2, c= 3, ZA = 30°, then area of incircle of triangle is 


(A) 42-2) (В) (-3 
(С) J2x (D) m 


From the top of a cliff 50 m high, the angle of depressions of the top and bottom of a tower are 
observed to be 30° and 45°, then the height of tower is 


(A) 50m (B) 50/3 m 
(с) 50( 43-1) т (D) 41-26) т 
1 2 3 
Тһе matrix; 1 2 3] is 
-1 -2 -3 
(A) Idempotent (B) Nilpotent 
(C) Involutary (D) Orthogonal 
Equation of plane perpendicular to x = 0 and passing through (2, —1, 0) can be 
(А) х+3у+2+1=0 (В) 2у-2+2=0 
(C) y=-1 (D) 2y+z+1=0 


The area of triangle formed by positive y-axis and the normal and tangent to x^ - y? = 4 at 


(1 43) is 


2 

A) 43 sq. unit B) — sq. unit 
(A) q (B) Л Ч 
(C) 243 sq. unit (D) 4/3 sq. unit 

| me] | 
Equation of tangent to у= І 5, dt atx = 1 іѕ 

o; t +1 
(A) x=0 (B) 2224 
T 

(C) у-1-л (D) у=1-5 
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83. 


84. 


85. 


86. 


87. 


If f(x) = |x -1]+|x -3|- [5 - x| is symmetrical about the line x =1+ |А, then А. can be 


(A) 3 (B) -2 
(С) -1 (D) 1 


gin? (tan? 0-- 3tan? 0 + tan 9) 


І : 40 is equal to 
1+ tan Ө 
(А) е!" (tan? + tan) «c (В) е" (tan* + tan’ 0) е" +c 
(C) е" (tanosec^0 -1) «c (D) None of these 
Solution of odes 20 is 
dx 

5 4 4 5 
(A) УУ Hc (B) ы ә 

5 4x 4 5у 

4 5 5 4 
(0) +See (0) += 

4 5x 5 4y 


The points on the axis of parabola Зу? + 4y—6x+8=0, from where 3 distinct normal can be 
drawn is given by 


(A) б Jj , where idm (B) С i). where E 
3 9 3 9 


(C) (% Н , where X ^ (D) None of these 


If (а, b) is a point on the ellipse x^ - 2y? - 6 which is at a minimum distance from the line 
x+y =7 then a? «b? is 
(A) 4 (B) 


5 
(C) 6 (D) 8 
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2 2 
If e is the eccentricity of the hyperbola us =1 and 0 is angle between the asymptote, then 


Ө. 
0085 is equal to 


(cee (B) 
e 


о 


е 
(С) Le (D) None of these 


The roots of (z+ ар) = о? (о #0) represent the vertices of triangle of the side length 


(A) 75099) (B) 310) 
Jol 
(с) 43) (D) 4 


A set has (2n +1) elements, then total number of non empty subsets of given set, containing at 
most n elements is 

(A) gent (B) gen 

(С) 27-1 (D) 221. 1 
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FULL TEST - V 
(Main) 

Q. No. | PHYSICS | Q.No. | CHEMISTRY | О. №. | MATHEMATICS 
1. р 31. D 61. C 
2. D 32. D 62. B 
3. C 33. A 63. C 
4. C 34. D 64. A 
5. C 35. C 65. D 
6. B 36. A 66. B 
T: A 37. C 67. A 
8. C 38. D 68. B 
9. D 39. A 69. D 
10. B 40. A 70. A 
11. A 41. B 71. C 
12. B 42. C 72. А 
13. р 43. А 73. C 
14. C 44. B 74. A 
15. C 45. A 75. A 
16. B 46. D 76. C 
17. B 47. A 77. B 
18. C 48. A 78. D 
19. A 49. B 79. B 
20. B 50. D 80. B 
21. D 51. B 81. B 
22. B 52. D 82. D 
23. A 53. A 83. B 
24. D 54. D 84. C 
25. C 55. A 85. D 
26. A 56. A 86. B 
27. B 57. B 87. B 
28. C 58. A 88. B 
29. D 59. A 89. B 
30. D 60. A 90. C 
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Physics PART - | 


SECTION- A 


1. D 


P, Шақ Ша шы 


= 9|1 0.18] = ofi 18] = 10.62 kw 


2. р 
Out put of О, = A, out put of G, = B 
Out put of G3 = AB 
Now Y = AB(NAND gate) 


3. с 
Е 2 N 1 
A 10t N _ at. IM 
М, = №е „No = №е “NS gen 
Y. ud te 1 
e e?! OK 


As the number of orbit increases the velocity decreases i.e K.E decreases the potential energy 
becomes less negative i.e P.E increase. 


5. с 
The current in the circuit decays monotonically. 


6 B 
11 1 
eL 
v uf 


Therefore, for a given mirror 1 versus 1 graph should be a straight line at u = f or 
у и 


Ын ЫН = оо Of ie 0 and viceversa 
u f V 
7 А 
Fact 
8 с 
3 -2 
„р? v (3.14)(2.00x10- ) 1000 
P= | 4(0.314) Ёс | 


р=1.00х10®О-т 
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D 
t = (b- a)sin30? 


(25) 


р- 
L = ту 2858) 
2 
B 
Angle is 45? 
у Xmax 
A а = зіп - (u,9c050)x... | vv = | [gsin6 — (,gcos®)x |ах 
о 0 
After solving we get Xmax = erang 
0 
B 
dv 2. 
СУ 32) je Їнэ i)at 
dt 
= C UM 
лу = 468 


by work energy theorem .. w = gm! ЛА = 34Ј 


р 
Net external force on the two blocks (whether they move with same retardation or пої) 
fext = (0.2)(2+1)x10 = 6N 

f 


„а = Е 2 m/s? 


с 
Normal thrust per unit area is actually the pressure due to liquid 


C 
PV = nRT л pdv = nRdT .. dv = (“т А (i) 
dv=ywdT 88-42. (ii) 


from ())& (i)y = = 
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16. B 
у= gn: 9^ = gn t t= reri F 


Now at n time of meeting, 
Time of fall of particle 2 time of wave pulse on reaching up to these 


Comparing the given equation with x = acos ot 
20 x oret = ® Т 48ес 
2 T 2 


The given time t = 3 sec is really ын 
г. distance covered will be З a 


18. с 
югг<тУ = SIM, Gs. constant 
ү їр 


forr <r <r V = -— - 
1 2 Я : 
slope of V - x graph dV/dr = Gm, /r? 


forr2r, V -- Өт, +) 
r 


slope of V - r graph = 5 ТАШ +») 
At the boundary of sitar shell slope of V — r graph changes from 


Gm,, G(m, «m, ), | 
z to (т, З РВИ increses 


[2 2 


19. А 
Path difference at S2 is 2X. Therefore for minimum intensity at P. P 


Solving equation, x = л 51 5, 


20. B 


Critical angle between glass and liquid face is ѕіпӨс = T RE 1 Баша 


55 sinOc = T 


Angle of incidence at face AC is 60? 
For TIR to take plane | » 0c 


n 


Or sin60° > — or u < —— 
- 
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21. D 
The two slabs will shift the image a distance 


4-2 11-21 АЗАНЫ ст 


22. В 
The given network is a balanced Wheatstone bridge with one capacitor in parallel with this 
bridge. 

23. A 


No current will flow through the resistance at steady state. 


24. D 
Series and parallel grouping of resistors. 


25. С 
p- Mo _ Vo MASQUE 
Baq Во А 
x УЗ _ sing .0-60° : 
И ! 
РАЕВ " 
^ 6 3B, : ? 
Therefore x — coordinate of particle at any time t> T willbe g Х 2» 
oQ 
E Vo * V6 t- ——— |cos60? So x X8 оао 27 
2 Boa 3B, a 2 Ba 2 ЗВ, 
26. А 
Ho 4| E eno: in ARO 
В=2| =. sin90° – sin 45 
Е TA | 
Hol 1 | 
В= a 
ml 2 
2T. B 


Polarity of emf will be opposite in the two cases while entering and while leaving the coil only in 
option (b) polarity is changing 


28. с 
The equivalent circuit is as shown in fig. 3Q 
ККИ ИШИ AES rae 
L(max) “С(тах) 2 8С 2С 3C 
N 
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29. D 


A solid with completely filled valence band is an insulator, if the energy gap between the valence 
band and the empty conduction band is larger than about 5 eV 


30. D 
A = 2nRh = 2(л)(6.4х10 )(150)т? 
= 1.961 x 10°km? 
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Chemistry PART - II 
SECTION- A 
31. D 
4. dx1000 1.37х1000 
Molarity = = 
Mw 68.5 
_ 1251000 _ „у 
6250 


32. 


33. 


34. 


35. 


Note: In this question, % by wt should be given but it is missing therefore for calculation of 
molarity we consider 100% pure liquid. 


D 

HOCI=——OH + СІ" 
С 

С(1-а) Ca Со 

Ca? 0.04xa? As a <<< 1 

a i-a 1-8 | | 

1.225х107-0.0402 

2 1235x10^ 125x10 


2220.04 4 


go oe St 6 ДБ 
2 2 


А 
1 1 
X312x—4+34+2x—=6 
6 2 


Ү-12х1-3 ху; => Х,Ү 


D 
A, B are explained by quantum mechanical model, C is explained by valence bond theory. 


C 
For a reaction А — Р 


In eii- =|n3 


k, А |200 220 
inest 1 і = |n9 
кү В [200 220 
n3 Е, 
=— > 2E, =E 
In3? Ер a : 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


——— eee 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


A 
V5 
Wisoreversible = -2.303nRT log I 
1 


= —2.303 x 5x 8.314 x 400 xlog2 
= 2.303 x 5x 8.314 x 400 x 0.3J 
--11488.28.) 


С 
AgCI Ag’ (ад.)+ СГ (аа) 
5 


5 


Қо-9--256х107”-256Хх10777 
S =16х10 21.6x10?mol/L 


1.6 10-5 = 2% 
Vol(L) 
0.01 


16x10 


= 625L 


D 

Aquaregia 2 HNO, + НСІ : 3] 
Pt + Aquaregia > Н, | PtCI, | 
Au + Aquaregia > Н| AuCl, | 


HI/A 
(CHOH), ------» CH,——CH,——CH,——CH, 


| Reduction 
H3 


CH3 


O 

|| Br,(1 mole) 

СОН > 
NaOH 


Halogenation reaction 


с 
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COOH COOH 
H»N—— --Н > H əN — ————H > Histidine 
(H 2C) з ——NH - XM =NH (Н 2C) а МН 2 
МН 2 
Arginine Lysine 
COOH 
H»N——|——-H 
Histidine 
Н.С 
МН 
N 


43. A 
Nucleophilicity of S^ is more as it is weak base. 


44. B 
CH3 CH3 CH3 
Br,/Fe Ве Вг 
2 с Sn + 4НС1 
———————— 
(dark) 
МО, МО 2 NH3 
COOH NaNO, + 2HCI 
Br (0 - 5°C) 
CH3 CH3 
Br Br 
№ KMnO 4— KOH 8895 
А H,O 
МСГ 
45. А 


СН, СН, СНОН 
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46. D 
ІМ(Н,О), (МН), Cl;)] - complex show optical isomerism 


47. A 
Not possible due to free rotation around C-C bond. 


48. A 
Electron withdrawing group increases acidic strength. 


49. B 

Beactyiy towards SN! о stability of papasan: 

H,C— CH, CH,— CH, H4C— CH—— CH;— CH; 
(I) (1) 
1.8 
H CH СН,---СН, 
(1) 

50. р 


B2He + Lewis base 
m BH$ + BH? 
51. B 


(FeSO. is used) 
Fe*? + NO; —oF,? + МО 


Brown ring complex [Fe(H;O);NO | * 


52. D 
B-form has higher m.p. than o-form. 


53. A 
CHO 
H, + Pd/BaSO, 
E rer ЫЙ 
reduction 
54. D 
Fact. 
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58. 


59. 


60. 


A 


санжс сл 
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e 
CH5——CH Gs Hs H4C——CH CH CH2—— CH; 


С,Н,ОМа 


CH3 OH 
H3C GH 
CH3 
H3C GH 
CH3 
A 
Мой 20414 
R 
B 
4 
Байгаа. 
T 
E 
logk = log A - ——— 
qc 8 572:303RT 
ty» = 6.93x 10 ? min 
_ 0.693 _ 199 
6.93 x10 
4 
00100 -14- L5 10^ 
т 
— T -1000K 
A 


А„Х„ ——2A?94 3X? 
2333 25 38 


Қа (25) (36) 


Кер = 108 55 

Gs 1.08x 10:23 
108 

A 


СН)--СН--С6 ———————>_ НС —-CH CH=CH ——CgH 
| Room Temp | 


Вг CH3 


1/5 
| =10°mol/L 


Higher the value of z, difficult is to compress a gas. 


A 
XeF, —— Хек +F- 
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Mathematics PART -III 


SECTION- A 
61. С 
(x-1) +8 =0 = x-1=-2,-20,-207 
>a=-1, В = 1-20, ү=1—2%° 


a-1 3 
^ 28-176 


62. B 
х? - x(y - 4)« y? - 4y 416-0 


р>0->(у-4) <0=у=4 


63. С 
1, abc, a*b’c? also in А.Р. 
= 2abc = 1+ a?b*c? > (abc - 1) =0 
Now A.M. > G.M., we get 27a -8b +125c > 90 


64. A 
f(x) is odd 


65. D 
2 1 x? 1 
lim - dx = —In2 
imo eae Ere 3 
66. B 


Number of words 283. 48 
2 |2 


67. А 
-y?-y=1>y’+y+1=0>y-=o 
1 1 
So, œ? + +1= 02 + ——+1= 0 
Ф 002018 o о? 
68. В 
А-В-0-тл 
By expanding we get A=0 
69. D 
3 2: X: 
(= ЕЕ иднэ 
t+ xp (341 3 
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73. 


74. 


75. 


76. 


77. 
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A 
f(x +100) = f(x) 


So, required limit 256274 E o0 = — 
3 3 


2 2 
с 
Р(ве0)-2 : иг “3 
A 


Using diagram it is equal to А". 

с 

Н-(1,3)(1, 5)(2, 3)(2, 5)(3, 5)(4, 5)) 
R“ = (3, 1)(5, 1)(3, 2)(5, 2)(5, 3)(5, 4)) 


Now, ROR™ = {(3, 3)(3, 5)(5, 3)(5, 5)) 


A 
Let S:(~pv~q)vr 
=> S:(~Fv~T)vF 
AS:(TvF)vFZT 
Hence, (A) is correct. 
A 
m=2% -6 

n 


Now, У (х -Му = Ух? -2M9 x+) M? 


-MY 
И Бб аа 


= 
n 10 
C 
2 
(Сы) 
1-с040-со-- б <0 
2cot — 
2 
= cot~=1>0=— 
2 
B 
а = Jb? + с? -2bccosA - 1 
r=(s jun 
2 2 
So, sant 1-6) 
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78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


D 
30° 
50 
h 
45° 

By using trigonometry, we get h = zl xj m 
B 

000 
A*-|0 0 0| Ais nilpotent. 

000 
B 


Let the required plane by +cz+d=0 
Also, -b+d=0>b=d 


B 

Equation of tangent is x + /3y = 4 
1 4 2 

So, A = —x1.—— = — sq. unit 
2 3 43 

р 


Ғ(1)-0 and y(0-1-7 


So, equation of tangent is y =1 = 


B 
It is symmetrical about x = 3. 


C 
Put іап0-і 
>fe (t +312 +t+1-1)dt=e' (t° +t)-e' +С 


р 
3 Ш 5 (xÝ 
x'dx += JOE к У) =e 
y 5 4 
2 10 
Ems -2|х---- 
uH | т 
Y? =2X 
X > 2a, Y =0 
m OE: 
9' 3 
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15 
AITS-FT-V-PCM (Sol)-JEE(Main)/18 


B 
Let (V6 cos 0, УЗ зіп) is point. 
х y . . 
Then ——cos0 + ——sin0 = 1 is parallel to x + y 2 7 
46 43 
ex cos0 sino 1 
v2 1 WB 
Hence, (а, b) = (2, 1) 
B 
21tan' BH cbe es 
a 2 а 
0 a 1 


B 
2-ор | 
| | -1->2-а-оВ, оо-оВ, ов” -ар are vertices. 
a Ж x : 
Now, АВ = ВС = CA = Үз |] 
с 
Number of subsets = "1С, + PC, +.......+ С, 
2nd 
25 1 = gen 1 
2 
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FIIT] EE JEE (Advanced)-2018 


OPEN TEST 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) апа (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and —1 
mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate LI IL ILI II II IL JL LLLI 
211 11Г1 1111 Ї | 


| Епготет Мо. Ц 0000200000980 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 

h = 6.6 x10 J-s 

е = 1.6 х 10°C 

m, = 9.1 x 1077 kg 

£o = 8.85 x 1077 C7/N-m* 
Pwater = 10° kg/m? 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure Р, = 10° N/m? 

Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К тог” 


Avogadro's Number N, 


Planck’s constant h 


1 Faraday 
1 calorie 


6.023 х 107 
6.625 x 10:25) 6 
6.625 х 1077 erg.s 
96500 coulomb 
4.2 joule 


1 ати 1.66 x 1077 kg 
1eV 1.6 x 107? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C=6, М-7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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Physics PART - 1 


ЗЕСТІОМ-А 
(One or More than опе correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A room air conditioner is modelled as a heat engine 
run in reverse. An amount of heat Qi, is absorbed 


i 4 Воот 
rom the room at a temperature T, by the cooling 
coils which contains a working gas; this gas is | @ 
compressed adiabatically to a temperature Тн; then Heating M 22 
the gas is compressed isothermally іп a сой outside | ^?" 27 
of the house, giving off an amount of heat Оо; the 7 


gas expands adiabatically back to a temperature T, Valve 
and the cycle is repeated. An amount of energy W is 

input into the system in every cycle through an 

electric pump. This model describes the air 

conditioner with the best possible efficiency. 

The outside air temperature is Ty and the inside air temperature is T,. The air conditioner unit 
consumes electric power P. Assume that the air is dry sufficiently so that no condensation of 
water occurs in the cooling coils of the air conditioner. Which of the following may be the rate at 
which heat is removed from the room? 


(A) ар E | (B) дар E | 
H L НЧ. 
Т, ЗРГ 1 

S т m" 2 Den. 


A conducting medium is shaped in a form of a quarter of an 
annulus of radii b and a (b » a) and thickness t. Specific 
resistance of the medium is p. The correct option(s) is/are 


(A) Resistance between faces LMNO and PQRS is “Pine. 
m a 
(В) Resistance between faces LMRS and ОМОР is 


np 


АН 
а 


(С) Resistance between faces MRQN and LSPO is 
4tp 
b? -a? 
(D) Between faces LMNO & PQRS and LMRS & ONQP, resistance is same. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-(Paper-1)-PCM-JEE(Advanced)/18 4 


3. Two resistors, one inductor and a capacitor are connected in a AAAAN 3 EH 
circuit with a battery and switch as shown in figure. The charge Ri = 250 Tap 
on capacitor and current in inductor is zero at t = 0. Now switch 
is closed at t = 0, then choose the correct option(s). 
(A) The ratio of maximum current in the branch of inductor to MN 
the branch of capacitor is 200. Re = 5000 2 C=25 pF 
(B) At t = m, the current in the branch of capacitor is 200 | ж” 
times the current in the branch of inductor. 50 V 5 


(С) Ай -14(3) the potential drop across inductor is 4 


times the potential drop across capacitor. 
(D) The potential drop across inductor is maximum at t = 0. 


4. A small disc of mass m is released on a y 
parabolic curve in a vertical plane such that 
gravity acts along negative y-axis. The 

2a 


B у, 

where ‘a’ is a positive constant. Frictional 

force between disc and curve are sufficient 

for pure rolling. When disc is reached at x = x 
a then choose the correct option(s). 


equation of parabolic curve is x? = 


(A) acceleration of disc along the trajectory is 3g. 


(B) acceleration of disc along the trajectory is I, 
43 
T . mg 
(C) frictional force between disc and curve is ——. 
243 
(D) frictional force between disc and curve is ms 
43 
5. A 10/2 cm long pencil is placed at an angle of 45? with optical axis. 


Its centre is 15 cm above the optics axis and 45.0 cm from a lens 
with 20.0 cm focal length as shown in the figure. Assume that the 
diameter of the lens is large enough for the paraxial approximation to 
be valid. For approximate position of image choose the correct 
option(s). 

(А) The location of image of point A is (30 cm, -6.10 cm) 

(B) The location of image of point B is (40.0 cm, -20.0 ст) 

(C) The location of image of point C is (36.0 cm, -12.0 cm) 

(D) The location of image of point A is (33.3 cm, -6.6 cm) 
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A light string is wrapped on a cylindrical shell and a fraction of length of string is 


2M 
unwrapped. A particle of mass 2M is attached on another end of string as бэ 
Ё 


shown. The system is kept in a vertical plane and cylinder can freely rotate 
about the axis of cylinder. Particle is released as shown in figure. Assuming 
thee is no slipping between cylinder and string. Choose the correct option(s). 


(A) The angular velocity of cylinder just after string taut is T А 


(В) The angular velocity of cylinder just after string taut is B E . 


(C) Velocity of particle just after string taut is = (aR З 


(0) Velocity of particle just after string taut is гаг: ; 


А rod of length 2L and cross section area Ao is kept in a liquid of 
density p and pivoted at point O in a vertical plane. The rod makes 
angle 30° with the vertical. The mass density of rod is linearly 


increases from О on both side as given by equation X =A, ША 


where Хо is constant. Rod is held in vertical plane by applying a force 
at end A in horizontal direction. Then 


(A) Centre of mass of rod OA is at a distance T from point A. 


(B) Mass of rod AB is э 


17 
C) Applied force at end A is ———LA : 
( ) рр 16243 009 


(D) Buoyant force will act at the centre of mass of rod inside the liquid. 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


Column 1 shows four different setups for observing interference on a screen for different values 
of D (in column 2) and d (in column 3). D and d are mention in the diagram. 
Column 1 (Setup) Column 2 (D) Column 3 (d) 


Slit Plane 


Light source 


( | 91А = 5000А а с іі) 1/2 m (P) | 2mm 
— A 
Screen 
Slit Plane 


Light source 


(1) of A = 6000 A ac (12 d с (ii) 2m (Q) | 1mm 
D 
—— | 
Screen 
Light аво (88: aoe mirror 
f = 5000 A iii 
Ш 9 910 30110 6D/10 (ii) зт (Fus dmm 
Screen 
Angle of prism A z 1? 
КА 
: 9 
(IV) (iv) 3/2m (S) | — cm 
n 


Screen 
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For which of combination fringe width is maximum? 


(A) (1) (iv) (S) (B) (11) (i) (P) 

(C) (1) (iii) (О) (D) (IV) (ii) (R) 

For which of the combination lc is minimum, where Іс is the intensity at point С and Imax is the 
maximum intensity on the seen. 

(A) (1) (ім) (P) (B) (1) (i) (О) 

(C) (11) (ii) (R) (D) (IV) (iii) (S) 


For which of the combination no. of fringes on the screen is minimum? 
(A) (I) (iii) (P) (B) (IIl) (i) (R) 
(C) (1) (ii) (R) (D) (IV) (iii) (S) 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 


three columns of the following table. 


A sphere, a cylinder, a spherical shell and a cylindrical shell are kept on a horizontal surface. 
Two forces F; and Ес are acting on each object Е; passes through centre of mass Ес acts оп 
the top most point. All objects starts from rest on a smooth horizontal surface. 
Column 1 Column 2 Column 3 
F; 
ғ, | в Object will roll with out 
(1) (i) F,=Fo=F (P) sliding 
Uniform solid sphere of mass 
m, radius R 
Object will roll on the 
(I) y (ii) | Е. = 2F,22F (Q) | horizontal surface with 
7777777777777777777777771 acm < Ra 
Uniform solid cylinder of 
mass m, radius R 
Fz 
E Object will roll on the 
(ПІ) (iii) | Fy =0, Fo=F (R) | horizontal surface with 
2 ғ ғғ ғ LLL ELS 2Ra > Яст > Ra 
Uniform thin spherical shell of 
mass m, radius R 
Fz 
~~~e ЗЕ, ЗЕ Object will roll оп the 
(IV) | (iv) | Fy, =—2=— (S) | horizontal surface with 
4KFPg/,FFFEFEEFEFEFEFIFEFFEFIFEPàEF 2 2 Әст > 2Ra 
Uniform thin cylindrical shell 
of mass m, radius R 
11. Mark the correct statement. 
(A) (1) (i) (Р) (В) (II)(ii) (Q) 
(C) (10) (ii) (R) (б) (ІМ) (іі) (5) 
12. Mark the incorrect statement. 
(A) (1) (ii) (Q) (B) (II)(i) (P) 
(C) (11) (iv) (R) (D) (IV) (iii) (S) 
13. From the given combination the kinetic energy for time t will be maximum. 


(A) (1) (ii) (Q) 
(C) (IN) (iii) (Р) 


(В) (II)(iv) (R) 
(D) (IV) (i) (S) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A particle having specific charge o is projected in xy plane with a speed v. There exists a uniform 
magnetic field in z-direction having a fixed magnitude Во. The field is made to reverse its direction 


after every interval of = Calculate the maximum separation (in m) between two positions of 
09g 
the particle during its course of motion. (given aes metre) (neglect any other force including 
050 
gravity throughout the motion) 
The half lives of two longest lived radioactive isotopes of phosphorus Р? and P? are 14 days and 


28 days respectively. A sample has been prepared by mixing the two isotopes in the ratio of 4 : 1 
of their atoms. Initial activity of the mixed sample is 90 m curie. Find the activity (in m curie) of the 


sample after 80 days. (Approximately to nearest integer) Take /n2 = 0.7 and e? = 0.14 


Half portion of a spherical capacitor is filled with a dielectric of 
dielectric constant k = 2 conductivity c. The charge given to spherical 
capacitor is Qo. Due to the conductivity of dielectric charge leaks the 


time constant for the discharge circuit is x time of 50 | Find the value 
[9] 


of x. 


Eight identical droplets of water were falling in air with constant velocity 2 cm/s. The initial 
acceleration of each droplet was ‘a,’ at the time when they starts falling. At a time ‘t these 
droplets coalesce to form a big drop due to pressure difference developed, and just after the 


| | | ЖЖС 6a, . 
formation of combined drop its acceleration is found “аг. The ratio of — is 
а 


A pipe 20 cm long is closed at one end which harmonic mode of the pipe is resonantly exited by a 
source of 1237.5 Hz. Sound velocity in air 330 m/s. 
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Chemistry PART - II 


SECTION - А 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


Choose the correct statements: 

(A) temperature, enthalpy and entropy are state functions 

(B) for reversible and irreversible both isothermal expansion of an ideal gas, change in internal 
energy is zero 

(C) for a reaction in which An, - 0, entropy change is not always zero 


(D) the entropy change associated with reversible isothermal expansion of an ideal gas is equal 
to 2.303 R logio > 


2 


Carefully study the following 2 cases and choose the correct statements followed? 

Case # 1. All Н atoms in ethene are substituted differently without significantly distorting the 
original geometry. 

Case # Il. All H atoms in ethane are substituted differently without significantly distorting the 
original geometry. 

Choose the correct statement(s) from the following: 


(A) Diastereomers will be produced only in Case |, not in Case Il. 

(B) Enantiomers will be produced only in Case II, not in Case І. 

(C) Mixing equal weights of one dextro and one laevo molecule under Case ll will necessarily 
yield an optically inactive mixture. 

(D) Total number of space isomers possible under both cases - 86. 


DEAD is an organic molecule standing for Di Ethyl Azo Dicarboxylate having the following 
structure: 


EE 
p M 
Which of the following gas(es) will be evolved when DEAD is strongly heated with excess conc. 
HSO, 


(A) N2 (B) C2H4 

(C) CO (D) CO? 

Inorganic benzene surpasses organic benzene in which property: 

(A) melting point (B) edge length of its hexagon 

(C) molar mass (D) total number of electrons in the molecule 
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If equatorial plane in PCl; molecule is the X—Y plane, the orbitals hybridizing to produce axial 
bonds will be: 


(A) Pz (В) dy, 
(C) py (D) d 


Which of the following changes can be experimentally realized in the laboratory: 
(A) combustion of Mg ribbon іп СО» 

(B) reduction of FeCl; (aq.) on adding Zn granules 

(C) dry heating of hydrated MgCl; to get anhydrous MgCl 

(D) evolution of brown gas on heating LiNOs 


An optically active aldotetrose which retains its optical activity with aqueous Br» but loses it with 
conc. HNO; has the following structure: 


(A) CHO (B) CHO 
H—}—OH H—|—OH 
H—}—OH но--н 

CH20H CH20H 

(C) CHO (D) CHO 
HO—]—H HO——H 
HO——H H—-— OH 

CH20H СНоОН 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q. 26, Q. 27 and Q. 28 by appropriately matching the information given in the three 
columns of the following table. 


26. 


27. 


28. 


Column 1 (Polymer) Column 2 (Monomer) Column 3 
(I) | Polystyrene (i) | Caprolactum (P) | Resonance stabilization 
(1) | Poly Vinyl (ii) | PhCH = СН; (Q) | 1, 4 addition of HBr 
Chloride (mainly) at 40?C 
(II) | Natural rubber (ІІ) | CH» = CHCI (R) | 1, 2 addtion of HBr at 


room temp. (mainly and 
as per traditional 
Markonikoff's rule) 

(IV) | Nylon-6 (iv) | CH2 = C(CH3) -CH = СН, | (5) | COs(g) evolution with 
KMnO4H'. 


Which of the following combination is CORRECT? 
(A) (ІІІ) (0) (Н) (В) (I)i) (Р) 
(C) (ІМ) (i) (P) (D) (1) (iii) (S) 


Which of the following combination is INCORRECT? 
(A) (1) (ii) (P) (B) (lii) (R) 
(C) (III) (ім) (P) (D) (1) (iv) (R) 


Which of the following combination is CORRECT? 
(A) (1) (ii) (P) (B) (Il) (iii) (R) 
(C) (ІІІ) (iii) (P) (D) (IV) (ii) (P) 
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Answer Q. 29, Q. 30 and Q. 31 by appropriately matching the information given in the three 
columns of the following table. 


Column 1 Column 2 Column 3 
(I) | Peptization (i) | Colloid preparation | (P) | Sky is blue 
technique 
(Il) | Delta formation (ii) | Colloid destabilization (Q) | Gold number 
(Ш) | Tyndall effect (iii) | Colloid stabilization (R) | Coagulation 
(IV) | Protection power | (iv) | Optical property of colloid (S) | Adsorption of common 
of colloids ion 


29. Which of the following combination is CORRECT? 


(A) (1) (i) (S) (B) (II)(i) (R) 

(С) (III) (ii) (S) (D) (1) (ii) (S) 
30. Which of the following combination is CORRECT? 

(A) (1) (i) (S) (B) (I)i) (R) 

(С) (III) (ii) (S) (D) (ІМ) (iii) (R) 
31. Which of the following combination is INCORRECT? 

(A) (III) (iv) (P) (B) (1) (ii) (R) 

(C) (IV) (i) (P) (D) (1) (ii) (О) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


Ammonium carbamate is heated at 227°C in a closed vessel of volume 8210 ml containing 0.2 
mole of Argon gas. The manometer attached to the vessel shows a pressure of 1 atm. Find K, for 
the decomposition of ammonium carbamate. 


NH,COONH, (s) ——2NH, (g) + CO, (а) 


How many gases/vapours are involved either as reactants or products in Serpeck's process used 
for concentration of bauxite. 


О СООСоН 
Ху 215 


When the above molecule is reduced with excess ШАН, followed by dilute acid hydrolysis, how 
many organic products can be isolated by fractional distillation of product mixture. 


The pH at which a 0.1 M АГ” solution is 99.99% precipitated is : (Ksp AI(OH)s = 1 x 1077 at 25°C) 


0.05 Faraday charge is passed in 100 ml, 0.1 M NaCl solution. Calculate the final pOH of the 
solution. Assume volume remains constant. 
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Mathematics PART - III 


SECTION – A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


D NIE 10* ; Use 
Let P- Уп + +.....+———} then which of the following is/are correct? 
ai |1+п 2«n 10+n 
(A) 2P is perfect square (B) 2P is divisible by 11° 
(C) Number of divisors of 2P is 9 (D) The remainder when 2P is divided by 6 is 1 


Define a function f(x) = 


Іш X, if x is irrational Then f(x) is 


tan x, if x is rational ` 

(А) not continuous at any point in the interval (-л, 7) 

(B) continuous at some point(s) , but not differentiable at any point in the interval (-л, x) 

(C) continuous at some point(s) in the interval (-л, л), but not differentiable at some of these 
point(s) 

(D) continuous at some point(s) in the interval (—z, л) and differentiable at all these point(s) 


1 2 4 2 
Let A -| d | and В, C are 2 x2 matrices such that ABC = | 1 Let (ВС)! = [Pilex2 


-af а+2 

and pz; = — 1, then the value of a can be 
3 
A) 0 В)-- 
(А) (B) -5 
1 1 
C) = D) -— 
(©) 5 (D) -5 
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40. 


41. 


42. 


43. 


A ray of light coming along the line y = x + 1 from positive x-direction strikes a concave mirror 
whose intersection with xy-plane is the parabola (у – x)? = 16(x + y). Then which of the following 
is/are correct statement(s) 


(A) reflected ray passes through (2, 2) (B) slope of reflected ray is = 


(C) reflected ray passes through (1, 1) (D) slope of normal at point of contact is 5 


Let L; :x +y = 1, 2 + 2y = 2 and Lz : x — y = 1, z — 2y = 2 be two straight lines, then which of the 
following is/are correct statement(s)? 

(A) the lines L; and Lz are coplanar 

(B) the lines L; and Lz are non-coplanar 


(C) on the line r = 4j+2(i+2k) ‚А € R, there exist infinite number of points such that an infinite 


number of lines passing through each of these points and intersecting both the lines L; and L2 
can be drawn 


(D) there exists a unique line passing through the point A(1, u, З) which intersect both lines L; 


and Lə V u є R. 
2 ех + “Ын 
Let |= |———-«x, then which of the following is/are correct statement(s)? 
1 
4 х 4/х 4 дх 4/х 
(A) 21 = [22 ақ (B) 4-|8-5% оқ 
1 X 1 X 
(С) | > (e? — e) (D) |< (e? - e) 


9 «r(r—-1 
Let S, - у cot" (=t) , then which of the following is/are correct statement(s)? 


БУС 3 2-2 n 
(S, =s ын B s, =s] 


n 
D 5, ух 
(Б Shs 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q.44, Q.45 and Q.46 by appropriately matching the information given in the three columns 
of the following table. 


х-а)х-0 
цацаг == 
(х-с)(х-а) 
equation; Column-2: contains information about limit of f(x); Column-3: contains information about 


increasing interval and decreasing interval of f(x) and Ғ(х) and information about local minimum value and 
local maximum value of f(x) 


where a < b < c < d. Column-1: contains information about real roots of the 


Column-1 Column-2 Column-3 
_ i) lim f(x) = оо (P) f(x) is increasing in the 
() f(x) = 1 has exactly one real root (i) eee ( ) interval (b, c) 
= (i) іт f(x) = о (Q) f(x) is decreasing in the 
(M) f(x) = 2 has exactly two real roots d. ( ) interval (d, co) 
(1) f(x) = —10 has one real гоо! (ii) lim 1(х)-- шэн DO E NSE eS an Hle 
xod interval (b, c) 
"E (S) local minimum value of f(x) is 
(IV) f(x) = 10 has two real roots (iv) lim f(x) -1 smaller than local maximum 
value of f(x) 


44. Which of the following is the only CORRECT combination? 
(A) (1) (ii) (5) (B) (II) (ili) (Q) 
(С) (1) (i) (R) (D) (11) (iv) (S) 


45. Which of the following is the only INCORRECT combination? 
(A) (11) (ii) (P) (B) (Ill) (i) (R) 
(C) (IV) (iv) (P) (D) (1) (iii) (О) 


46. Which of the following is the only CORRECT combination? 
(A) (1) (iv) (P) (B) (1) (ii) (R) 
(C) (IV) (i) (S) (D) (1) (iv) (S) 
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Answer Q.47, 0.48 and 0.49 by appropriately matching the information given in the three 


columns of the following table. 


Let f(x) be a double differentiable function with continuous second derivative defined on the interval [0, 1] 
БƏ 2201 2 f | 
satisfying the equation [A1 - (P^ (0) dt = [ШО v x є [0, 1] and f(0) = Ғ(0) = 0. Column-1: contains the 
0 0 


information about interval of value of f(x); Column-2: contains information about value of f(x) ; Column-3: 
contains information about interval of value of definite integral of f(x); Match the following Column(s) 


Column-1 Column-2 Column-3 

13 | 1) 1 | 

00 521% 045535 (P) Ша 

1\ 1 Қ 11-1 | 1 

() Ң2/> ЖЕТ (О) ош xS 
1 

(Ш) f 5 7 (iii) f 5 = 2sin?( Б (R) ЦООГ 
0 
1 | 1 d | 

(IV) f 4/57 (iv) f 5 = -2sin? (£) (S) oun 


47. Which of the following is the only CORRECT combination? 
(A) (1) (ii) (Q) (B) (II) (i) (S) 
(C) (IV) (ii) (Q) (D) (11) (iii) (R) 


48. Which of the following is the only CORRECT combination? 
(A) (1) (iv) (Q) (B) (1) (iii) (S) 
(C) (II) (iv) (P) (D) (ІМ) (iii) (5) 


49. Which of the following is the only CORRECT combination? 
(A) (III) (ii) (Q) (B) (IV) (ii) (P) 
(C) (I) (іі) (R) (D) (11) (ii) (S) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


The number of x in (0, 2л) satisfying the equation 1 + sin 2x = sin x + sin’ x is 


ZZ SPZISQEAZOZZ. 
2,2: 


If zi, 22 are complex numbers, then the maximum value of is equal to 


2 2 


Let PQ be a focal chord of SUR passing through one focus S and S' be its other focus, 


then the value of semi-perimeter of AS'PQ is 


Let f(x) = ах? + bx + с, where a = 0, a, b, c are integers and f(1) = 1, 6 < (3) «8 and 
18 < Ң5) < 22. Then the number of solutions of equation f(x) = е“ is 


LetL = lim (3) epe, then the value of Li is equal to 
e 


хо Х- 


Space for rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


1 AITS-OT-(Paper-1)-PCM (Sol.)-JEE(Advanced)/18 


FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


OPEN TEST 
PAPER-1 
Q. №. | PHYSICS | Q. №. | CHEMISTRY | О. №. | MATHEMATICS 
1. A,B,C 19. A,B,C,D 37. A,B,C,D 
2. А,В 20. B 38. D 
3. A,C,D 21. A, B, C, D 39. А,В 
4. B,C 22. B.C 40. A, B, D 
5 B,C,D 23 Ар 41 A,C,D 
6. А,С 24. A,B, D 42. А,С 
7. А,С 25. А,С 43. B,D 
8. D 26. C 44. B 
9. C 27. D 45. B 
10. D 28. B 46. B 
11. B 29. A 47. D 
12. D 30. B 48. D 
13 A 31. D 49. C 
14. 8 32. 0 50. 2 
15. 3 33. 5 51. 4 
16. 3 24. 3 52. 6 
17. 8 35. 9. 53. 1 
18. 3 36. 1 54. 3 
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Physics PART - | 
SECTION- A 
1. Sea аш. апа Qy4, = Qin +W 


2 Between faces LMNO and PQRS 
dR = Por 
tir 
2 
R= 2P on : 
tt a 
Between faces LMRS and ONQP for an element at distance r from O 
T 
-r 
tdr 
b 
e [ЧА ЫН 
R “dR 2,7, рл Ха 
2 
RaPi 
ЩН 
а 
3 (à), = ши атр 5 oww ПЛДДАЛГ\ 
i 107 25 i; L 
| 50 
(5)) = == = 0.01amp R 
5000 LW | 
tı = 0.125 sec k с 
то = 0.125 sec 
i; = 200 i> 
EM хэй. | 
БЕ zd V 
(222 
8 
44 ERU 
C dt 


t t 
es zd = 50е 0125 


2] 
8 4 
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СЕС 
43 
2 Фу 
2x = —=a— 
J3 dx 
tano = J3 Ž 
a 
0 = 60? 
gsinü 0 
modu АЗ 
mR? 
iz mgsinü mg 
2 
j т^ 2З 
lcm 
Length of pencil is 104/2 cm. 10/2 ст, 5ст 
Position of (A) [-(45+5), (15-5) -> (-50, 10) y | ize 
1 1 1 
v (-50) 20 
v = 33.3 cm 
magnification d ey i. h; =h ~ 1010073 -6.6 em 
hy u u 50 


Position of B (40 cm, 20 cm) 
1 1 1 
v -40 20 


>v=40cm 


magnification h; = 20 x n - 20cm 


Position of C (36 cm, 12 cm) 
1 1 1 


—=—-—>v=36cm 
у 20 45 
Magnification h, ал сүа cm 
45 
Vo = 4/08 
J = AP 
- [Tdt = 2M(v - 44gR) 
-[Tat = 2M(Ro- 4/08) ЖЕ) 
([Tdt)R = мя? ...(ii) 


From (i) and (ii) 


8 19 8 
=—,/= and v--—4gR 
®= 3NR 3 V9 
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8-10. 


11-13. 


f. X 
ет | Ра) Ел 


Хот 
jdm (1) 9 
0 


m = [dm = St 
2 
(А-Б )ра 171 sing = F-Lcoso 
9 10 


(1) For В = pa to be maximum, DX should be maxium and d should be minimum. 


(2) In the Lloyd's experiment, there would not be any interference at point C. 


(3) In option (A) and (C) no. Of fringes is much larger because the interference peattern is spread 


at the whole screen 


Fringe pattern width 


In option (B) no. of fringes = 
n (5) ш Fringe width 


d(. 3 
218221 
ЁС 3 Ба 


рл 4 DA 


240 


Fringe pattern width 


In option (D) no. Of fringes = 


Fringe width 
2(u-1)A(D-d)  4(u- 1)? A?d 
ш =22 
Dr "n 
2(u — 1)Ad 
1 таё 42 + 5, ot 


In each configuration kinetic energy of solid sphere will be maximum. 
When Fret = ЗЕ the kinetic energy of sphere will be maximum. 


14F? 


t 


m 
When Е, = F2 =F Ro. 
E CR ЕН? 
Шаты qu { T ї 1 
When Е = 2F; = 2F Ht prem M s ыса 
2 SE. 2F 3F F 
m =E, Ra = 28 т т 2 от 
т Im 
When F; = 0 and Е = F ЗЕ 4F 3F 2F 
F FR? х E m 
aun =—, Во = 
mo m lom = ЕЕ ЗЕ F 
m m 2m m 
When F, = 38. = ЗЕ БЕ 
2 2 25 2F ЗЕ oF 
5F FR? р am т 
ЭР pc 
cm 2m | 


cm 
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SECTION - C 


Эд én2 28 days 


15. = 2 
дә 14days /п2 
Ato Э4Мо 2х4-8 
Ад ЭХ Мо 
^. A49 80 m curie and A» 210 m curie 
athe ne 
A=80e 14 -10е 28 
-80e^.10e*-3m curie 
16. C- 2nabeg(k + 1) 
(b-a) 
R- {1 (b-a) 
o тар 
RC- 2mabe,(k +1) (b-a) 
(b-a) 2nab 
ER 
Q Е Q€ £o (К+1) 
17. ma, = блм; 
та; = блтго(у - Vi) 
а; ҮШІ 4 
а (у;—\уу)т 3 


18. "m = 412.5 (3 harmonic) 
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Chemistry PART - Il 
SECTION - A 
20. 6 geometrical isomers (Case 1) + 40 optical isomers (Case II) = 46 space isomers. 
21. О о О 
1,2 мэн 
“ха. сш Ё&. к 

COOC2Hs COOH 

| © | + CH,OH "> CO, (9) + CO(9) + C,H, (9) 

COOC2Hs COOH 
22. Organic benzene being a more symmetrical molecule has higher melting point (6°C) than 


inorganic benzene (melting point = -58°C) 
H H 
| | 


COL nae Ne {1.99 4° 
h 1 
24. MgCl,.6H,O —S2"s heating _ MgO (MgCl, reacts with water of crystallisation) 


2Mg + CO, —Combustion_, 2MgO +C 
(Dryice) 


LINO, —4->Li,O «NO, 


Solution for the Q. No. 29 to 31. 

Peptisation: Phenomenon in which a precipitate is passed into colloidal form by adsorption of common 
ions on its surface. 

Delta formation: When river water (sol) meets sea water (electrolyte) coagulation occurs and delta is 
formed. 

Tyndall effect: Scattering of light rays by suspended particles in a colloid is called Tyndall effect and sky 
looks blue due Tyndall effect. 

Protection of colloids: Protective power of colloids is inversely related to Gold number. 


SECTION - C 
32. PV = nRT 
1 x 8.21 =n x 0.0821 х 500 
n = 0.2 = mole of Argon 
This implies that no decomposition of МН:СООМН, 5) has taken place at 227°C. 
SK, =0 


33. Al,O,+N, (9) 1 +3C —> AIN +3CO(g) 7 


(impure) 


SiO, +2C—Si(v) t +2CO(g) f 


(impurity) 


AIN+3H,O——> Al(OH), +NH, (g) 7 
2AI(OH), —— Al,O,+3H,O(v) t 
(Pure) 


35. [АГ ЦОН) = 1 x 107° 
10? [OH] = 1 x 10? 


[OH] = 10? 
рОН = 5 
pH = 9 
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In given 100 ml 0.1 M NaCl solution, 


No. of moles of СІ present = 6 х0.1= 0.01 
1000 


Апа 1 Faraday of charge can oxidize 1 mole of СІ Ё 201—0, 26 | 


г Given 0.05 F is not utilized in electrolysis 
Only 0.01 F will be utilized in electrolysis 


-. From 2Н,О--25-520Н-Н, 
2 F of charge can produce 2 moles of OH 
2.0.01 F will produce 0.01 mole of OH 


.. Molarity of OHin solution = AS e 04 M 
рОН = - log 107! 
= 1 
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Mathematics PART - Ill 
SECTION – A 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44.-46. 


47.-49. 


(1+2+3-.....+10) — 1(10х11ү7 _ 55? 
2 2| 2 2 
Function is continuous and differentiable at x = 0 and discontinuous everywhere else 


2a-2 
BC)! =BC,, = = –1 
(8), “ардаас 


у =X + 1 is parallel to axis of the parabola so reflected ray will passes through its focus 


Lines L; and L» are intersects at point (1, 0, 2) 


x 4/х 
e *9  re'foxe (1, 2) and for option (A) put x -1 
x 
1 
3 -1 
T,= tan 3 = tan} £ |-tan?| L— Vn? 
r r(r-1) 3 n +9 á 


We cannot be sure about the coordinates of P and Q as х= х= а 
they depend on a, b, c and d : i І i 


— x = еіп! f(x) > f(x) = +(1 — cos x) = +2sin? 7 


f(x) 


2 2 
speek ca X Ux 
(x)| sin z“ 4275 


lA 
=> 


————————————————————————————————————————T 
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SECTION - C 
Two solutions exist in (0, л) 


ZZ +7175 +271725 + ZZ, 
ZA 


Let 2, = пе® апа 2, - r,e* > = 2 cos (0; — 02) + 2 cos (0; + 05) 


Semi-perimeter of AS'PQ is 2a 


Givena+b+c=1 
9a + 3b+c5s7 уу (2) 
18 < 25a + 5b + с < 22 (3) 
= From above (1), (2) and (3) 4 «7a -b- c < 8 
4<та-р+а+р- 1 < 8 

5 < 8а < 9 

Dae = (а = 1) 

8 8 
а-1,0--1,0-1 

For question (2) h(x) = Inx? -x + 1) —x 
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OPEN TEST 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and —2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate ТЕС 
ШЕ ШШ 3эШ ЖИ ШВзШЕ 


| Епготет Мо. | TL 21111 TL IL IL ГҮҮ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure 


Gas constant 


9 = 10 m/s? 


h = 6.6 х1073* J-s 

е = 1.6 х 10°C 

m, = 9.1 x 1077 kg 

£o = 8.85 х 10° С2/№-т? 
Pwater = 10° kg/m? 

Р, = 10° N/m? 

R = 8.314 J K” тог” 


CHEMISTRY 


Gas Constant 


Avogadro's Number N, 


Planck’s constant h 


1 Faraday 
1 calorie 


8.314 J K тог” 
0.0821 Lit atm К” тог” 
1.987 ~ 2 Cal K тог” 
6.023 х 10” 

6.625 х 10:55) 8 

6.625 х 1077 erg.s 
96500 coulomb 

4.2 joule 


1 amu 1.66 x 10? kg 
1 еу 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе-131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 


(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 


РЕНИН 
ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 4 


Physics PART - 1 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A practically very small source (S) of light is kept in front 
of a plane mirror. But due to imperfect manufacturing, 
there is a small spherical bulge (radius of curvature 80 
mm). The situation is as shown in the figure. You can 
assume that principal axis of bulge is perpendicular to 
the plane mirror. Find the separation between the images 
formed. 

(A) 10.025 mm 

(B) 20.025 mm 

(C) 40.025 mm 

(D) 80.025 mm 


Four slits are made in an infinitely large sheet as shown (O is the symmetrical point of the four 
slits): 


Find the co-ordinates of the black spots formed on the screen on performing interference 
experiment with this arrangement (using light of wavelength 2), (т and n are integers): 


ДЕНІ о [200 02:00 
(2m - 1).D пр maD (2n-1)AD 
Ша Қараш 


Space for Rough work 


ee 
РЇП) EE Ltd., FO TJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


5 AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 


3. A solid sphere has density p in the top 
half and 2p in the bottom half. It is kept 
in a uniform fluid of density 3p with a 
hinge at the bottom (as shown) such 
that it can freely perform oscillations 
about any horizontal axis through the 
hinge (Radius of sphere is R). Find the 
period of small oscillations if all the 
points of the sphere are to oscillate in 
their respective planes parallel to the 


plane x = —\/32 (shown). 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. Two friends start cycling around a circular track (radius R) in the same sense starting from the 
same point with angular speed о and 2o. The slower one is continuously singing with his vocal 
cord frequency fo (Ro = 1% of Vsouna). Then : (regarding the frequency of song heard by the faster 
one) 


(A) Observed minimum frequency = sgh З 
- 97 
(B) Observed minimum frequency = gg 0 
102 
(C) Observed maximum frequency = 1017 


(D) The spectrum (of frequencies) repeats itself with a time period of T 
[0] 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 6 


5. A uniform rod of length / and mass m is rotating 


about a fixed axis perpendicular to the paper (xy- 
plane) and passing through its one of the end A. 
At the instant shown in the figure rod’s angular 
velocity is о and velocity of the centre of mass of 
the rod is V,m. The moment of inertia of the rod 
about an axis passing through its centre of mass 
and parallel їо k is Ісм and the moment of inertia 
of the rod about an axis passing through point A 
and parallel to k is l4. С, and к represent the 
angular momentum of the rod about point A and 
kinetic energy of rod respectively. 


2 
(А) С, “14 la K = invi, + Hen” 
EP: _ ee ae 
(B) La = Là = mi, х9, +15, K = сту, +210 


(D) Ё, 246 = mr, x Vom +19, K = ze 
6. A uniform chain of mass m and length / hangs from a 


hook in ceiling as shown in figure І. The bottom of link 
is now raised vertically with the help of upward 
external force F(y) very slowly as shown in figure Il. 
Choose correct option(s) 


(А) F(y) - 787 


mgy 
B) F(y) = —— 
BUR) 
(C) Work done by F(y) in raising end B to the position 
of end A is Inge 
(D) Work done by F(y) in raising end В to the position 


of end A is ший 


Space for Rough work 


mS 
<------------> 


Figure | 


Figure Il 
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Choose the correct options regarding to the following A.C. circuit: Ий Ў 
1 
(A) Resonance occurs when о = —— 
VLC || 
(В) Resonance occurs when power factor is maximum. Ы 
(С) Resonance occurs when reactive power of circuit becomes 
equal to zero. © 
1 R Я V= Vo sin ot 
(D) Resonance occurs when о = ЕШ ГЕ 


A block of mass т = 1 kg is placed оп а plank of mass М = 2 
kg, which is placed on a horizontal frictionless surface. There 
is no friction between the block and the plank. Block and 
plank are connected by a spring of spring constant 6 N/m as 
shown in the figure. An impulse J = 5 newton-sec is applied 
on the plank. Possible magnitude of acceleration of the block 


is/are 
(A) 1 m/s? (B) 3 m/s? 
(C) 5 m/s? (D) 7 m/s? 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


A point source (frequency fo) is dropped (by an observer) inside a very 
thin tunnel made from the surface of the earth (where acceleration due 
to gravity is go), with radius R, to the centre. The observer, at the 
surface, records the frequency received (f) from the source. The 
situation is as shown. (speed of sound = vo) : 


Paragraph for Question Nos. 9 and 10 


Frequency 
recorder 


If x is the distance of the source from the centre of earth and f' is the frequency of the sound 
received which was emitted when the source was at x, then x is given by 


, 2 2 

(A) х-В,/1- ! vő EA (B) х=, (1 s v fo _ 
20,В °\ї В PLF 

0 0 0 

2 
Са ioff 

(С) х=! 41% ) (D) x -R t- c va( 1-1 
ПЕ Е ү %в °\% 


Find the location of the source after reaching which all signals emitted by the source are not 
received by the recorder. Ignore any reflections for the tunnel. 


R R 
(A) Vo 4 (В) Mae 
2 
C p? У D R 
(C) g (D) g 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. 


It is known that the electrically electrified bodies can attract the uncharged 
body. For example, the charged comb attracts the uncharged pieces of 
paper. One can estimate the force of interaction between charged body 
and uncharged body. For the estimation of force, consider an electrified 
body, localised at point A, having charge q and an uncharged body in form 
of conducting cylinder whose dimensions are considerably lower than 


distance from charge q (a »» /). The axis of cylinder is passing through 


point A. The volume of cylinder is V. If the force of interaction between 


ад 


ол єоа” 


on the curved surface of cylinder) 


them is V . Find the value of о. (assume that no charge appears 


A disc of radius 12 cm is free to rotate about point O, a 
rope is wound which is pulled with a force F = 10 N as 
shown in the figure. At point C, a light rod AC is 
attached to the disc, which rests on the fixed support at 
the point B. If force Fo = 10k N is required to apply to 
the left end of the rod so that whole system remains in 
balance, find the value of k. Given BC = 30 cm, AB = 
15cm OC 2 4 cm. 


An inclined plane is located at angle a = 53? to the 
horizontal. There is a hole at point B in inclined plane 
as shown in the figure. A particle is projected along 
the plane with speed vo at an angle p = 37? to the 
horizontal in such a way so that it get into the hole. 
Neglect any type of friction. Find the speed ус (in m/s) 


л = 1m,/-8m and 4/5 = 2.25. 


qa 
a 
£ 
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14. A non conducting solid cylinder of infinite length having charge density 
p and radius of cylinder is 5R. If the flux passing through the surface 


3 
ABCD as shown in figure is 20080 Find the value of 0 
£o 
15. In the given tube a liquid of density p is filled. If the acceleration 


of the tube towards right direction such that no liquid will falls 


out of the tube is Е ‚ Find the value of n 


16. A meter stick connected with disc of same mass which is joined at one end of Q 
stick and disc can freely rotates about its joint. System swings in a vertical 
plane about a fixed horizontal axis passing through its one end, undergoes 


small oscillation of frequency ‘fo’. If disc is removed from the stick, then its UL 
new frequency of small oscillation is |5, . Find the value of k (take R = //2) M 
17. A trolley of mass 18 kg is pulled with a velocity which depends on time and given as v = 3t. Sand 


is falling vertically on the trolley at a rate of 18 kg/s. Assume sand sticks to the trolley. If rate of 
increase of Kinetic energy of the trolley at t = 2 sec is тү x 324. Find the value of n 
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20. 


A block ‘A’ of mass 1 kg connected with a 
hanging mass ‘B’ of 1 kg by an inextensible 
light string, is kept on а massive 
hemispherical surface of radius 2 m which 
is moving with an upward acceleration 4 
m/s’. The coefficient of friction between 
block and hemispherical surface is 0.5. If 
block 'A' is projected towards left with a 
velocity 1.5 m/s and the hemispherical 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 


surface move with a velocity 0.5 m/s 


towards right at the given position (shown 
in figure) then acceleration of block 'A' is 


nv17 m/s?. Find the value of n 


A hopper drops gravel at a rate of 15 kg/s onto a conveyor belt moving at a constant speed 4 m/s. 
If the output power must motor have in order to drive the conveyor belt is 48 k. Find the value of k 


A parallel plate capacitor (square plates) has a 
capacitance of 1 mF. It is completely filled with 
а solid dielectric (constant = 5) which is 
performing very small oscillations (SHM, of 
amplitude 0.1% of plate dimension) with a 
period of 1 ms as shown: At all times, a battery 
of 10 V remains connected to the capacitor. If 
the amount of charge that crosses the battery 
in one cycle is 40 a. Find the value of o 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 12 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


21. A lamp post of length / and cross sectional area S = 10 ст? is made of material with linear 


expansion coefficient о = 1.1 x 10° K and Young's modulus Y = 2.0 х 10'' N/m’. If temperature 
of lamp post is raised by AT = 10K, what mass (in kg) should be put on the lamp post, so that 
there is no change in the length of lamp post (9 = 10 m/s?) 


22. A ball is projected with velocity 20-/2 m/s at an angle of 45° with 
horizontal as shown in figure. The ball collide with the wall, the 


coefficient of restitution between the ball and wall A is 5 and with 


the wall B is = , distance of point where ball collide with the ground 


from the projection point is 


23. A cubical block of wood (density = 800 kg/m?) and side length / = 50 cm is floating in a 


rectangular tank partially filled with water (density = 1000 kg/m?). Work done to press the block 
slowly so that it is just immersed in water is W Joules (Area of the bottom of tank is 10000 cm?) 
(take g = 10 m/s). Find the value of W 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 


Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


24. 


25. 


26. 


Correct trend of first ionisation energy in group-13 is: 
(A) В»А!> Ga» In» TI (B) B > Al > Ga» Tl» In 
(C) B» Tl» Ga > Al» In (D) B» Ga» Al » In» TI 


The self ionization constant for pure formic acid K - | HCOOH; | HCOO' | ав been estimated as 


10° at room temperature. The density of formic acid is 1.15 g/cm?. What percentage of formic 
acid molecules convert to formate anion: 

(A) 0.00196 (B) 0.002% 

(C) 0.00396 (D) 0.004% 


cl 
0, (bo 0, (с-о 0, с=о 


Decreasing order of shown angles will be: 
(A) 0, >9, > 0, (В) 0, > 0, > 0, 
(C) 0, » 0, > 6, (D) 0, 20, = 0; 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/18 14 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


29. 


Between СІО and С!:О: 
(A) the Cl — O bond length would be larger in ClO (В) the bond angle would be larger in СІ:О 
(C) CIO» is likely to be a coloured compound (D) СІ-О is likely to be soluble in water 


In the structure of B,B’ -dichlorodiethyl sulphide, more popularly known as mustard gas: 


(A) all C-atoms are sp? hybridised 

(B) S-atom is sp” hybridised 

(C) there is a total of 2 lone pair of electrons on one molecule 
(D) order of bond strength: C- C» C- CI» C-S 


Which of the following carbonyl compound(s) form (s) readily isolable hydrate? 


(A) Ї (B CCl- CHO 


© 1 (D) i 


Л н-ң, 
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30. 


31. 
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For the complex having the IUPAC name: 

Dichloridotetrakis(ethylenediamine)chromium(III)tetrachloridopalladate(!l), which of the following 

shall be true: (atomic nos. of Cr and Pd are 24 and 46 respectively) 

(A) transition metal in the cation supercedes nearest noble gas configuration 

(B) transition metal in the anion falls short of nearest noble gas configuration 

(C) 1 molal aqueous solution of this complex will have the same freezing point as 1 molal NaCl 
solution in water 

(D) 1 molar aqueous solution of this complex will be isotonic with 3 molar sucrose solution in 
water 


Which of the given statement is correct: 

(А) The С-СІ bond length in CH3CH;CI is 1.76 А апа CH-CH- CI is 1.69 А 

(B) The C = С bond length in СН, = СН is 1.34 А and СН; = CHCI is 1.38À | 
(C) The C —C bond length in СН; = CH2, CH3CH2 – Cl and CH; = CHCI is 1.54 A 
(D) The dipole moment of CH3CH5CI is 2.05 D and CH2=CHCI is 1.44 D 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 to 33 


Redox reaction involves transfer of electrons between 2 chemical species. An unbalanced and 
incomplete example is shown below: 


№ -- H9PO; —>HN,; -Р,Од 


32. If the above reaction were possible in either direction, maximum equivalent weight would belong 
to: 
(A) N2 (В) Н-РО: 
(С) НМ» (D) Р:Ов 
33. If the above reaction were unidirectional towards right, what fraction of РО would be left 
unreacted if reaction were started with stoichiometric amount of reactants. 
1 3 
A) — ву? 
(А) 5 (8) 5 
1 2 
C) = р) < 
(С) 3 (D) 3 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


[in] 


[пон] does the 


Тһе pH range of a basic indicator (ІПОН) is 3.4 to 4.6. For what minimum ratio of 


solution appear in the colour of In*. 


: Я i) ШАН 
Maleic anhydride ——————» 29% с 
Ч LU з 


How тапу hydroxyl groups are present іп X? 


How many of the following compounds will give Cannizaro’s reaction: 


CHO СІ (2 
` [e [e 
HO CHO, 2 a 
< )- |] ow OOK, co, 

au 

An aromatic compound P(CaH;;) is heated with alkaline КМпО, to give a product which on 
heating with aqueous ammonia solution gives 'Q'. Compound 'Q' on heating with alkaline sodium 
hypochlorite gives a salt which on acidification gives product R (C7H7O2N). Compound “В” 15 
treated with МаМО, & НСІ and then with a base to produce a dipolar ion 'S' which on heating 


produces an intermediate (T) which dimerises to produce the final product ‘U’. 
What is the degree of unsaturation of the compound (U)? 


The number of alkenes (open chain as well as cyclic) of six carbon giving same product with HBr 
in presence of peroxide and absence of peroxide. 


0.092 g of compound with molecular formula СзНзОз on reaction with an excess of CH3Mgl gives 
67 mL of methane at STP. What is the number of active hydrogen atoms present in a molecule of 
the compound? 


The isomerisation of cyclopropane (C3H6) to propene is believed to occur by the following 
mechanism: 


Step-1: C4Hg + C4H; ——9 СН, + СзН 
Step-2: CH; ——>CH, - СН = СН, 


At high pressure, step-1 is bidirectional and fast whereas step-2 is unidirectional and slow. What 
is the order of the reaction? 
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41. 


42. 


43. 


Ratio of frequency of revolution of electron in second excited state of Не” and second state of H 


X 
is T What is the value of ‘x + y’? 


How many of the following undergo solvolysis by 50% aqueous ethanol, faster than Бе 


on mild heating. 


01722227 B сс 22-22 NEN >, 


Consider the following compound (X): 


5 9 „OMe 


H 
“у о 


[9] о 
If 0.5 moles of the compound (X) аге hydrolysed іп а alkaline medium and then heated. 
How many moles of СО» are produced? 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


Two inorganic compounds (A) and (B) are obtained by treating calcium orthophosphate with 
magnesium metal. (A) on hydrolysis produces a gas (C). The gas (C) reacts with CuSO, (aq) 
solution to give a black precipitate of compound (X). What is the molar mass of (X)? [Atomic 
mass of P = 31 g, Са = 400, Mg = 24g, О = 16g, Cu = 63.55] 


In an ABCABC packing of Giant Buckies (C — 240); Bucky babies — Chotu (C — 32) and Motu 
(C — 44) are doped in tetrahedral and octahedral voids respectively. In the unit cell thus created 
all balls along any one body diagonal are removed and Bucky Onions (C — 240 containing C — 60 
suspended inside it, with their centres coinciding) are fitted at either extremes. The number of C 
atoms finally present in the unit cell are....... ? 


Following graph is plotted between characteristics ‘X’ and ‘Y’ for three species A, В and C: 


с 


Ү----- 


Now consider the following statements, related to the above graph: 
1. If'X' is the velocity of electron and ‘Y’ is - (where ‘n’ is n^ Bohr orbit of three hydrogen like 


species A, B and C), then radii of these species must increase in the order C « B « A. 
2. If ‘X’ is the de-Broglie wavelength (A) of three charged species А, B and C (having same 


amount of charge) and ‘Y’ is Jy (where 'V' is accelerating potential difference), then the 
mass of these species must increase in the order C « B « A. 

3. If'X' is the volume of same amount of three ideal gases A, B & C and ‘Y’ is the temperature 
in Kelvin, then the pressure of these gases must increase in the order C « B « A. 


4. |f'X' is the pressure of the same amount of ideal gases A, B & C and 'Y' is v (where V is the 


volume of these gases), then temperature of these gases must increase in the order: 
Tc « Ты < Та. 
What is the correct code for correct statements іп increasing order of their codes given? 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


47. 


48. 


49. 


Solution of the differential equation y? (e* +e” Jay + xe" (Y? -1|ах -0 is 
(A) е“ (Y? –1)+е» -С (В) е” (у? +1)-е” -0 
(C) е“ (y? -1) +e” =c (D) е“ (у? -1) +e” =c 
(where с is arbitrary constant) 


Number of positive integral solutions of xixzxax4 = 3% 5% 7" 11° 


(where ол, B1, үл, бі are integers such that 0 < о; < 1,0 < В; < 1, O < y1 < 1, 0 < ё; <1), is 
(A) 625 (B) 580 
(C) 550 (D) 650 


In AABC, a is the arithmetic mean and b, c are two geometric means of two positive distinct 


sin!? B +sin!? C 


numbers, then the value of 44 can be equal to 


(sin2A + sin 2B + sin 2c) 
1 1 
(A) 2 (B) 2 
(С) 2 (б) 3 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


Let Ai, A», Аз, ....., An be n points in plane such that no three of them are collinear and no two 
lines obtained by joining any two points are parallel. The number of new points of intersection 
obtained by intersection of lines joining any of these two points, is 

(A) 3- "C, (B) “203 "Gin 

5(5; К 2505 


(о) 2, 


(D) “°C, - n(n- 1) 
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51. 


52. 


53. 


54. 
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Let f(x) be a non-constant, twice differentiable function defined on R such that y = f(x) is 
symmetric about line x = 1 and Қ-1)- r(3] = 9 = 0, then which of following is/are correct 


statement(s)? 
(A) f"(x) = 0 has atleast four roots in the interval (0, 2) 
2 


(B) I(x? + х3 (1+ х)дх < а. 
> 0 


(С) there exist at least опе С е Е z) such that f'(C) + Cf"(C) = 0 


(D) for some C є £ z) ‚ (С) = Cf”(C) 


Let |= [2 o , then which of following is/are correct statement(s) 
210-6с050 

(А)1<1 (В)1-0 

(С)1<0 (0)1>1 


The line L is drawn through the point (1, 1) to intersect L4 : x + 2y = 1 and L2 : x + 2y = 3 at P and 
Q respectively. Line perpendicular to L from P intersects L» at R and line perpendicular to L from 
Q intersects L; and S. If the area of parallelogram PQRS is least, then which of the following 
is/are correct? 

(A) the equation of line L can be y + Зх = 4 (B) the equation of line L can be Зу -x = 2 


(C) the least area of PQRS is square unit (D) the equation of line L can be 3y — x = 4 


Let ABCD be a rectangle inscribed in a circle whose one diameter is along line y = x. If 
coordinates of A and B are (0, 2) and (4, 3) respectively, then which of the following is/are 
correct? 


(A) the coordinates of point D are А 8| (B) the coordinates of point D are (4, 6) 
| 21 11 | 
(С) the coordinates of С аге 2 2) (D) the coordinates of C are (6, 4) 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 to 56 


Read the following write up carefully and answer the following questions: 
Five persons shoot each other such that no one shoots himself, every one shoots exactly once and no 
shot is wasted, then 


55. The number of ways such that all persons are hit is 
(A) 60 (B) 44 
(C) 120 (D) 36 
56. The number of ways in which exactly one person is not hit is 
(A) 420 (B) 180 
(C) 210 (D) 540 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. If the number of onto functions from (1, 2, 3, 4} > (2, 3, 4} such that f(i) zi fori = 1, 2, 3, 4 is К, 


then й is equal to 


58. Let the area enclosed by the curve х* + у“ = 2ху be A square units, then the value of [A] is equal 
to (where [.] denotes the greatest integer function) 

59. Let the probability of arranging 8 boys (Bi, Bs, ....., Bg) and 5 girls linearly such that В; and B» are 
not together and exactly four girls are together be p, then [99p] is equal to (where [.] 
denotes the greatest integer function) 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 
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If 3 sin a sin +4 cos В + 5 cos a sin р = 5/2 V a, В e R, then |adj adj A| is equal to 


sina е 
where А = 1 2 
- tan 

2 В 


2 2 
(where r; and г are the ex-radius opposite A and the inradius of AABC respectively) 


In AABC if r; = 3r, then the value of oftan 5 їап B - tan A tan 2) is equal to 


If a, B, y are the roots of x? + x? — 2x + 1 = 0, then the value of VA is equal to 


i B^ — 2By-o* 
where A = |2ay – В? a? y? 


a? 2a – y? p? 


k 
Уа рея ші са” 
The value of ——————— (where n > К) is equal to 
>. “С, ox еле 


r=0 


Let іп AABC, ZA is - and D is point on BC such that AD is altitude. If E, F and | are incentre of 


AABD, AADC and AABC respectively, then the value of x is equal to 


m = г-1 
The value of m™ y шаш! Om 
r=1 r C 


is equal to 
x? y? 
A variable chord of the hyperbola SE cim subtends a right angle at the centre of the 


hyperbola. If this chord touches a fixed circle concentric with the hyperbola, then the square of 
radius of the fixed circle is equal to 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


67. 


68. 


69. 


Pi, Po, Ps, ..... , Pg are 8 players of equal strength who play with each other in a knockout 
tournament. The probability that P; wins against P» and P3 to reach the final and also wins the 
tournament is p, then 42p is equal to 


2k  (k-1)2x 


DN {== i 
en е n 


Let lim У; 
k=1 


n>% < 


- L, then 8, is equal to 
10x 


The arithmetic mean of all integral values of real parameter о for which 2 -(o* -7а-13- ) zd 


and arg z 2 > is satisfied for at least one z is equal to 
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ANSWERS, HINTS & SOLUTIONS 


OPEN TEST 
PAPER-2 

"d PHYSICS 99 СНЕМІЅТВҮ NS. | MATHEMATICS 
1. |B 24. |С 47. |C 
2. |B 25, |D 48. |A 
з. |В 26. |В 49. |р 
4. |А,С 27. |AC,D 50. |AB,C 
5. | A,B,C,D 28. |AD 51. |AB,C,D 
6. (В,С 29. | АВ, С 52. |АВ 
7. |B,C,D 30. | A,B,D 53. | A,B,C 
8. | A,B,C 31. | A,B,D 54. |AC 
ө. |D 32. |С 55. |B 
10. | © 33. |D 56. |А 
11. |8 зд. |4 57. |3 
12. | ê 35. |4 58. |1 
13. |9 36. |? 59. |4 
14. |6 37. |9 60. |1 
15. |3 38. |7 61. |6 
16. |3 39. |3 62. |7 
17. |4 40. |1 63. |1 
18. |2 41. |8 64. |1 
19. |5 42. |4 65. |1 
20. |4 43. |? 66. |8 
21. | 02200.00 44. | 00252.65 67. | 00000.25 
22. | 00004.37 45. | 01299.00 68. | 00000.20 
23, | 00009.37 46. | 00123.00 69. | 00003.50 
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Physics PART -I 
SECTION - A 
1 Dodo цээж. => v=+40mm 


-v ЕЗ 
т= = -| 22| +2 
и -20 


=> separation between the two images formed = (20)? + (1)? = 20.025 mm 


2. Path difference at angular position 0 is d sin 0. 
3. Let aut =m 
2 ner en 
m ноо +2m = 35 --- --- 
- 8 8) 7R TEN Ке" 
i 3m 8 


Moment of Inertia of sphere about a horizontal are passing 
through the hinge. 


2 2 2 2 2 
| = ELE +m( E) + (отун -ан(38| LES кс 
5 8 8 5 8 8 20 


t= 6mgR80 amgx 0 = “LmgRo 
2 
199, 27 пово =0 
d^ 8 
=з ^ AOR 
45g 
1-- cos? 
4 pest 2 | got 
1 0 
1-——cos- 
100 2 
Luis ob, 
v 100 


а (е 2 (5) 2) 


co 


> SH 0 im 0, x => 0-20, 2x 
2 2 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-OT-(Paper-2)-PCM (Sol)-JEE(Advanced)/18 


Í un 2256 at 06-09 
99 

м 021 аі ө =21 
101 


Basic knowledge to write angular momentum and kinetic energy of the system. 


y mgx _mgy 
A F(v) - 19^ .. ey 
x 2 and Е(у) ; 2) 


f mg | mg? a Fly) 
Work done by F(y) = | F(y)dy = ydy = 
() JF(y) 2/1 4 ^ Fy) 
! І 


Second method: Using WET, we can write i 


К, -K, = М; + W,,, =0 ж LEE d 

! ' 
Ган та/ pA 
> W W m ! 

Concept: Work energy power анардың 

ne | хто 
L 
For resonance ho Vio Vz 
lj; = 1, sino ee MANN 


V, V, X, 
= x 

X, (хан? JX +R? 

2 X?+R?=X,X, 


=> 120? +R? = — 


Olr 


By energy conservation 


m 1 5 
>x =d -5| -—m 
M(M + m)K 2x3x6 6 
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> GM 


9. у ER - x°) 


10. The waves emitted from the source cease to reach the recorder after the source’s speed exceeds 
that of sound: 
v, = oRsinot; 


Where o= А 
R 
v? 
The corresponding x = R cos ot = В,1--2 
[0] 


SECTION - C 
11. Assume that on circular face of cylinder, a charge q of P 
surface charge density o(in magnitude) appears. So, e? 0 Х 
= б; = = = М 
Q = 50, Ер кз Ewo) “мо * Emr =9 (1) 
Е > Y 
Ёа = — (+) 
Anega prr E 
E Epi +Ë 21 2 
ғ(а-) * =P(q) Epa) E (2) 
From equation (1) and (2) 
= O5 
Ep = —] 
(q) Ep 
> 6 4 2200 95. 
4ла 4ла 
m qQ | 1 1 qQ 2 22 
Es = = (а + /) –а 
| oyinder| © 4ле, 2 (a£? 755208) | 
_ 40(/2--2а/) | 2дОа/ 
4nega?(a-/)? 4nea* 
47 45 q? 
= C RE DE EE 
2лезаз 4na? 8n ega 
Second Method: 
Due to induction, -Q = -so and + Q = + os will appear at upper s 
surface and lower surface of conductor. These two charged 4-9 
system will act like a capacitor for region inside the conductor, so 
due these charges, net electrostatic field at inside the conductor 
has magnitude = 
£p 
Since net field due to all charges inside the conductor is zero. E 2-24 
E- 2 > 3 23 а 
Eq 4n£98^ 6; 
> б- 4 2 
4ла 
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12. Е = ЗЕ and Fo = 2F; = 6F = 60 N 


: 2 
13. h= tanp- 1.99 e£ 


2 vé cos? В 


gsin al? 
Vo= 5 
2с05 B(/tanp —h) 


10x vee 


14. ф = 
бо бо 80 
io 136.5 a 
1525 g 
хага 
5 
16 Т-2л l 
mgd 
fisci mgd 
2n | 


- 
~ 


T 2m)(g(3//4) 1 18g 
0 
2 2 2n V 137 
л (meme т 113 
3 
When disc is removed 


г. 9 37. |3 
fj 744180 V3 


_ 1 _ 1 {69 
5 ТАНА 
m i T 

т/4/12 
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20. 


21. 


22. 


K= Drage 
2 

dK 1 „ат 1 dv 
---У +—mx 2v 

dt 2 dt 2 dt 


= 1g ла.  «54x2x3tx3 
2 2 


ЧК) L9x2x18454x18 
dt t-2 
= 1296 J/s 
for block B N 5 
msg — T = meae ...(i) 1 
Т+ ЫМ = miae ...(ii) 7 а T 
by circular motion dynamics юм 
2 19 
mg + туа -N = ШЫЛ (from " 
R R T 
hemisphere ) 
on solving these equation and (B) 
putting of all variable we get a4 = 
2,47 m/s? 


and ag = 8 m/s? 


Fz jon and P = Fv 
dt 


[s ын (к —1)Aosinot 
а= flilat 
SECTION - D 
А(т = о/АТ Extension 4440) 
> Af, pu » compression ...(ii) 


If there is no change in length, it means extension due to temperature raise must be equal to the 
elastic compression due to weight. So 


quay = VIE 
SY 
-5 -4 11 
m- 9SYAT | 1.1x10 x10x10 ^ x10x2.0x10 = 2.2x10°kg 
g 10 
т 2481194. 
9 


First collision occur after 5/20 sec 
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So, At = ыы ба 
20 
$12 3.75 x 10 = 37.5 m 
When ball collide with wall В, then total time elapse 
ї= 0.25 + 1.5 = 1.75 $ 
ЛА = 4 – 1.75 = 2.25 $ 
S = 2.25 x 2.5 = 5.625 т 


Initially V800 = V'1000 

> М = 0.8 V (V' is volume inside water) 
—H'20.8H = 0.8 x 50cm = 40 cm 

If we displace the block by dy inside water then 


a 
dy = dx| 1-2 
d 4 л 


Where dx is the new dipped part of block on displacing the block by dy 
0.5 

= dW = | (х(0.5У1 000g - (0.5)°800g ax => W = 9.375 J 
0.4 


Second Method: 
a => Area of cube А = Base area of container. 


AH-ah = A(H« y)- a(h » x y) 


5 х= х+у= 
А-а А-а 


E, =F, -mg- pga(h- x - y)- a?pg 


X 


ЕТЕ А Jos 
£ A-a ГА 


хо 2 ‚2 A- 
W = [F,.dx a ВА ЧЕ ЭТ х, 0258 458) 
0 (А- 2 А 
2 0.04 Ue. 100010 
аАрд a? 0.04xa(A-a) 004а(А-а) SSAA A y 2 
>We= x x 2 = PQ = 
(A-a) 2 A 2A 2x1 
2200 2 quss Jodie 
32 8 


Third Method: а-/х/ 
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H 
4 А 34 
h, ==, Х+у= =, х= Зу > х= — 
° 5 g i 20 
MEE Зар, ЗУр, 
m mass of liquid displace = axp, = f= / 
т 1 p 5/7790 — 20 


Vertical displacement of liquid = h + Ry de + Заа 
2 5 10 10 


We, — work done by force of buoyancy to raise the liquid --т,0 a = ES p,xgx > 


521 10000. --849750 
20 8 10 2 

W,, — Work done by weight to displace the body downward by distance х 
= x800x10x 2x1 
8 20 2 
According work energy theorem 
Wrex + Wig 25 Wing = 0 

=> Wy, = —Weg - W,,, = 84.375 – 75 = 9.375 Joule 


= тх = = 75 ] 


Fex 
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Chemistry PART - Il 
SECTION - A 
24. B>Tl>Ga>Al>In 
kJ / mole : 800 589 579 577 558 


The last element (ТІ) has exceptionally high first ionisation energy due to poor screening caused 
by f-electrons. 


The second element (Al) has exceptionally low first ionisation energy due to good screening 
caused by s & p electrons. 


HCOOH + НСООН ——HCOOH; + HCOO* 


25. 25M 25M 0 0 
25-103 10? 10° 
107 
% = x100 = 0.004% 
25 


26. Н Е Cl 
254%(о--о 1 о (оо 111.3° (с--о 
Е 


Higher the electronegativity of bonded atom, lesser is the bond angle between the bonds. 


27. Qu %» e (2 75 
Cl ONC, 
ANY Жос 
е 117" TSO C 1119 gl 
СІ,О + H,O —— 2HOCI 
28. HsC—Cl: нњ: 
6. we 
Mustard gas structure 
29. о А PL 
[e M / HO, ОН 
СІ CH 2 
| o Gl. 
uis. ж IN ЖТ (Driving force is relief in angle 
-H H strain on hydration) 
30. The formula of complex is: 
[CrCl2(en)4]2 [PdCl4] 
Hence, / = 3. 
31. 12:55 Here carbon is sp? hybridised Here carbon is sp? hybridised 
(A) сн-Сн-СІ HC=CHCI which is more electronegative. 


Hence bond will be shorter 
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32. 


33. 


34. 


35. 


(В) СН>--СН» CH =—=CH—CI 


1.34 Å 1.38 À 
No resonance In vinylchloride C=C bond length 
is longer due to lone pair and 
double bond resonance 


(C) C-C bond length are different in all 


three cases 


(D CHs-CH2-Cl CH; = CHCI 


2.05 D 1.44 D 


In СН; = CH – Cl charge separation is less. 


E.W 

№ = 42 
HPO»: = 33 
HN; = 43 
Р,Од- 27.5 


12М, + 4H,PO, —>8HN; -(Р,О, + 2H20) 
Р,06--6Н;0-->4ң;РО; 


6 moles H20 reacts with 1 mole P4Os 


2 moles Н:О reacts with 5 -1 mole Р,Од 


-. fraction of P4Og left unreacted = 2 


SECTION - C 


pH range of indicator = 3.4 — 4.6 
-. POH range of indicator = 9.4 — 10.6 


г. pK, of indicator = — — 10 


InOH—iIn* + OH 


OH = pK, +! Ци 
рон = pr, + 99 пон] 


For solution to appear іп the colour of Їл”, pOH > 10.6 
[In] ШИ 


In limiting case; 10.6 = 10 «log imon) ` [mon] 4 


HO 


X= OH 
HO 


HO 
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Cl 
29 75 
НО CHO, С eco 
Нн, H 
Cl 


Do not contain any a-hydrogen but still fails to undergo Cannizaro reaction. In case of 


HO CHO 


the corresponding hydroxide is strongly stabilised by —R effect of -CHO. Consequently, the 
electrophilicity of the carbonyl carbon is reduced and the OH does not attack the carbonyl group. 


Cl 
Р 
In case of ас А (СО) 
H 
Cl 


The intermediate formed due to attack of OH cleaves to give a stable anion. 


СІ СІ СІ СІ 
2 o? 
с —- coh. eo —> 
H H 
Cl СІ СІ С 


О 
CH // соон 
(i) Alk. KMnO4 N—H (i) NaOH/NaCIO @ 
(i) мн; (aq) (0н 
CH3 М 


Р) а) У P 
(i) NaNO, - HCl 0°C 
б ОН: 


C—OH 
Also, (ӨЛ ae No reaction 
NH2 
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39. С.Н,О, + nCH,Mgl ——nCH, 
mass  0.092g 
0.92 67 
moles ——mole — —— mole 
92 22400 
=1m mole =3mmole 


So, on comparing each molecule of СзН:Оз must give З molecule of CH, 


40. Rate =k] CoH. | (i) 
CACARA 
[CsHe][CsHs] [Сзне] 
Ps (саң; | =K, [CsHc] 

Substituting in equation (i) 


R =k. K([CsHd] 
R =k [СзНа] 


Ke (for step1) = 


41. v = — 


Ve Aid 32 2° 
уң 27 8 27 33 


х=5 
y=3 
Х-у-8 
42. р, c, d, f 
43. One mole of the above compound (X) on hydrolysis followed by heating produces 4 moles of 
CO». 


Hence, 0.5 M of X produce 2 moles of СО». 
SECTION - D 


44. Ca, (PO, ), +8Mg—Ca,P,+ 8MgO 
(A) (B) 


Ca,P, + 6H,0 ——>3Ca(OH),+ 2PH, 
(A) (с) 
2PH, +3CuSO, ——>Cu,P, {+ 3H,SO, 


(X,Black) 
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2 


h 


һ : , 50, atomic по. (2) ос slope of the graph. 


So, statement (1) is True. 


>= 


h 
J2qvm 


, slope of the graph ос zi. 


Үт 


So, statement (2) is True. 
—From, PV = nRT 


nR 1 
V =| — |Т, so, slope of graph œ — 
(=) p grap <p 


So, statement (3) is also correct. 


>P= (пят) 7, so, slope ос Т 


So, statement (4) is incorrect. 
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Mathematics PART - Ill 


SECTION - A 


47. Ofer (Y? UE 18 (e^ | =0 
48. Each prime can go in one of the five slots — хі, X2, хз, x4 and none of these. 


49. 4^ 


n12 "AP 4 (004 
sin ^B «sin ^ C а“ + T n" 
| "Ed where a, p are distinct positive real number whose 


(sin2A + sin 2B + sin2C)* ЕЗ) 
2 


AM is a and two GM's аге b, с 
50. Any combination of 4 points gives 3 new intersection points 


51. 1-х) = f(14 x) 
=> f(14+x)=-f(1 – х) 


т/2 т/2 
52. 1-1--2089 qo. 1 f cosodo <1 
2 10-6с0о50 4% 
-0 
. cos0 — ED югөс(0.5| +1>0 
10-6cos0 |10-6cos(x-6) 2 
53. For area of parallelogram PQRS to be least line L makes angle 2 with L; and 1; 
54. Centre of the circle is at (a, a) 
а? + (a - 2) = (a—4)* + (a - 3 
21 
>a=— 
10 
55. Ds 


56. °C, Me -D4 + C; (?C, -Da + °C, x 20.) 
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58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 
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SECTION - C 


36 «О» + "C xD, x °С, 


Letx =r cos 0; у = гѕіп Ө 
20 sin 20 
cos^ 0 + sinf Ө 


Exactly four girls are together — Exactly four girls are together and В; B» are together 


_ 9Ix 8x 58 
~ 18! 
tan a = >, tan В = 2 _ v34 
4cosa 4 
9[1-2]-9x2=6 
3 
ү? p ^ 2By-a : 
A= |2oy-B? а? ү? |= (03 +p? +78 Зару) 
a? 2a – y p? 


Denominator" бул Crp ae "Су аа np e сы I cC cure а 

= coefficient of x" in 

Co (1 ез Ev, anb (1 xE EDGE Ux) Ты OS (12220 + C X) 

= coefficient of x" in 

Co (1 eX) + "С, Ox) eO Cb) aeu "Ск (1 + x)” ел тезі 
*'OLUU33) “ЭР Cho а) ТС X) 

= coefficient of х"! 

(x39 0 Oxo = 1 x) (х +2)" 

= coefficient of x" in 


Y "С, e CES -У2 ео 


г=1 r=1 


Let r4, ro апа r are in-radius of ЛАВР, AADC and AABC respectively 
= Сг: - 251 and EF = J2(r? +12) = /2г= А! 


г=1 С, r=1 


pie с уге шэг а 
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2 


m 
r=1 
=1 


| m  m'"'(m-r-1)r! т" 


шея г. т! 


т 


2 


r 


a 
r r-i РТ 1) (r -1y m r r-1 
mc ыыы 2,070: (26 
"C m! MO. "o. 


r r=1 


66. Let the variable chord be x cosa + y sina = p. Let this chord intersect the hyperbola in A and B 
2 2 А 2 
The joint equation of OA апа OB is TE uc as eae Coa 
4 8 p 
1 cosa) 2 (1 sina) > 2sinacosa 
X + xy 
4 p? 8 p р? 

22 cosa 1 sifa 
dv. pre, Oe. оре 
The variable line touches the fixed circle, thus perpendicular distance of (0, 0) - Radius 

-. Equation of the circle is x? + y? = 8 


-0 


0—p?-8. 


SECTION - D 
5 4 
в. pese e (3) 
С, 3 V2 
68. L = circumference of unit circle = 2x 
69. From the figure it is clear that for arg z 2 _ circle should 


either lie in second quadrant or touch the positive 
imaginary axis. 

= Қа) <1 

a? -7a 413 x1 

а2-7а-12-0 

З3<а<4 


ст» 
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JEE (Main)-2018 


OPEN TEST 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-lis Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate к ЕЕ ЛЕ ЛЕ ЫН 
LJE JEJE ETE EE IEEE E EE] 


шөтенне — — |ГІТПГІПГІПІГІГІПІГІГІГІГІГІ 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-PCM-JEE(Main)/18 2 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A point object 'O' lies in front of the lens as A 
shown in figure. Find the final position of 
image formed by the combined lenses. 

(A) 10 cm to the right of the lens C 


*o 


(B) 15 cm to the right of the lens C 
(C) 20 cm to the right of the lens C 
(D) 30 cm to the right of the lens C 30 cm 5c 10 cm 


A positively charged particle (а, m) enters in a uniform 
magnetic field 'B' at an angle of 60? as shown in figure with B 
speed vo. Collision between the charge particle and the 
wall is perfectly elastic. Then find the time in which the 
charge particle comes out from the magnetic field. 


take d _ (УЗ - tmv 
2qB Vo 
лт тт Ч, т 90 <------- 
(А) —— (В) — d 
24В 6qB 
nm 2тт 
Elis р) £— 
(©) Зав (0) 3qB 


Space for Rough work 
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3. A capacitor of capacity C having charge q and 3q on the plate P1 and P, Р, 

P» respectively as shown in figure. Now switch 'S' is closed, find the | C | 

work done by the battery. (take q = CV) q 3q 

(А) ау (В) 2qV 

(С) 3qV (D) 44У N 

| | 
A 
. . . А . FA Box A . . 

4. Magnetic field іп a space is given as B= E A circular ring of 


radius R having current | lies in the space with centre at origin as 
shown in the figure. Find the magnitude of net magnetic force acting 
on the circular ring due to the magnetic field. 


(A) 2iBoR (В) ziBoR 
(C) 2xiBoR (D) zero 
5. A charge particle is moving with a velocity 31+ 4) m/sec and it has electric field E = 10K М/С at a 


given point. Find the magnitude of magnetic field at the same point due to the motion of the 
charge particle. 


(А) 100 цого (В) 25 рово 
(С) 12.5 pogo (D) 50 рого 
6. A charge q is placed in the cavity at ‘О’ in а spherical 


uncharged conducting conductor. Point ‘S’ is outside the 

conductor. If charge ‘q’ is displaced towards Сг. Then 

(A) Electric field due to induced charge at S increases fa N 

(B) Electric field due to induced charge at S decreases 

(C) Electric field due to induced charge at S first increase then Ос, / 
decrease. 

(D) Electric field due to induced charge at S will not change. 
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Two point objects are moving towards each other. Object ‘A’ is | 
inside the waver (uw = 4/3) and object B is in the air. Water level is 

moving downward with a velocity 2 m/s as shown in figure. Find 
the speed of A with respect to B. 

(A) 5 m/s (B) 7 m/s 

(C) 8 m/s (D) 6 m/s 


Light of wavelength 488 nm is produced by an Argon laser which is used in the photoelectric 
effect. When light from this spectral line is incident on the emitter, the stopping (cut-off) potential 
of photo electrons is 0.38 V. Find the work function of the material form which the emitter is 
made. 

(A) 1.38 eV (B) 2.55 eV 

(C) 2.17 eV (D) 2.93 eV 


When an electric field is applied across a semiconductor 

(A) Electrons move from higher energy level to the lower energy level in the conduction band. 
(B) Electrons in conduction band remains in rest 

(C) holes in the valance band move from higher energy level to lower energy level. 

(D) holes in the valance band move from lower energy level to higher energy level. 


In a n-p-n transistor circuit, the collector current is 10 mA. If 80 percent of electrons emitted reach 
to the collector. Then which of the following statement is true. 

(A) The emitter current will be 2.5 mA 

(B) The emitter current will be 22.5 mA. 

(C) The base current will be 2.5 mA. 

(D) The base current will be 22.5 mA 


The output waveform across the resistor is BM 


(A) 1y (B) гу 
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= 1/4 


12. A force of 20 N is applied on upper block as shown in the Uk >К Е=20М 
figure. The total work done by frictional during the time 0 
interval in which the upper block has a displacement of 15 m ШЕТТЕ 
5 


with respect to the ground is (take 0 = 10 m/s?) 


| 

(А) 50.) (В) -50. 

(С) 75.) (D) -75.) 
13. In the given tube liquid density р is filled. Find the acceleration of the -— 

tube towards right direction such that no liquid will fall out of the tube. SM ES. 

3 4 53 

(A) 59 (B) 59 т? 

(С) 9 (D) 49 
14. An artificial satellite is moving in a circular orbit around the earth with a speed equal to 3/8 times 


of the magnitude of escape velocity from the earth. If the satellite is stopped suddenly in its orbit 
and allowed to fall freely onto the earth, then the speed with which it hits the surface of the earth 
is (take g = 10 m/s and Re = 6400 Km) 


29 23 
A) |= Km/s В) ,/— Km/s 
(А (5 (8) 45 
29 29 
C) [= Km/s D) |= Km/s 
| үе | Vig 
15. An unknown resistance г is determined in terms of a standard resistance R = 100 О by using 


potentiometer. The potential difference across r is balanced against 45 cm length of the wire and 
that (r + R) is obtained at 70 cm of the wire. Find the value of the unknown resistance. 


(A) 200 Q (В) 280 О 
(С) 1800 (D) 1000 
16. In the figure shown the velocity of A with respect to ground is 


(201-151) m/s, then what will be the magnitude of velocity of the wedge 
‘B’ with respect to ground frame. (A remains in contact with B) 

(A) 12 m/s (B) 25 m/s 

(C) 20 m/s (D) zero 
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An object is subjected to an acceleration a = 4 + 3v. It is given that the displacement S = 0 when 
v = 0. The value of displacement when v = 3 m/s is 


4 (13 4 (13 
утат 2 &) 1-4mn{*8) 
C RE 4 (13 
© i- S ( 2) (0) 1+ in( 19) 


A progressive wave travels іп a medium М: and enters into another medium Мг in which its speed 
decreases to 6096. Then the ratio of the amplitude of the transmitted and the incident waves is 
(A) 3/5 (B) 3/4 

(C) 3/10 (D) 1 


A wave is travelling along x-axis. The disturbance at x = 0, and t = 0 is A/2 and is increasing, 
where A is amplitude of the wave. If Y = A sin (kx — ot + 4), then the initial phase is 


T Бл 
(А) 6 (В) n 
T 11л 
(C) Ei (D) SR 


A block of mass 'm' is attached by an inelastic string to a suspended spring of spring constant ‘k’. 
Both the string and the spring have negligible mass and the string inextensible and of length ‘L’. 
Initially, the block is at rest. The largest amplitude Amax, for which the string will remain taught in 
the motion. 


mg mg 
(А е B 
(C) L/2 (D)L 


A uniform solid sphere of mass 'm' and radius R is in equilibrium on 
an inclined plane by the action of the light spring of stiffness k, gravity 
and on it. If the angle of inclination of the plane is 60°, then find the 
time period of oscillation for small displacement. 


m 7m 
(A) 2л ок (В) or Ок 
7m. 7m 
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22. 


23. 


24. 


25. 


Two identical containers A and B having same volume of an ideal gas at same temperature have 
mass of the gas as mı and mo respectively and 2m1 = 3m2. The gas in each cylinder expands 
isothermally to double of its volume. If change in pressure in A is 300 Pa, then the change in 
pressure in B is 

(A) 200 Pa (B) 300 Pa 

(C) 400 Pa (D) 500 Pa 


The mass of a gas molecule can be computed from the specific heat at constant volume. Cv for 
argon is 0.15 Kcal/kg-k. The molecular weight of an argon atom is (approximately) (R = 2 
cal/mol-K) 

(A) 5 x 10? kg (B) 2.5 x 10? kg 

(C) 40 x 10? kg (D) 20 x 10? kg 


Two block A and B of mass 50 kg and 300 kg respectively are placed 
as shown in figure. Coefficient of friction between all surface is 5. 


Then (take g = 10 m/s) 

(A) Tension in the string is 2000 N 

(B) Tension in the string is 3000 N 

(C) Acceleration of block B is 5/3 m/s?. 
(D) Acceleration of block B is 10/3 m/s?. 


An elastic ball of mass ‘m’ is suspended from a fixed point ‘O’ by an о 
inextensible string of length 2m. A small particle of mass т moving 


downward at angle of 37° with the vertical hits the ball with vo. The ae 
coefficient of restitution for collision is 4/5. the velocity of the particle vo “. Е 
such that ball just complete one revolution after the collision. ЖЕ т. 

170 85 т 
(А) — m/s (B) — m/s 1 Ж. 

27 27 1379 
(C) 588 m/s (D) 340 nis 

27 27 
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Two block of same mass ‘m’ are joined with an ideal spring of spring m m 
constant k and kept on a rough surface as shown in figure. The spring E n K В 
is initially unstretched апа coefficient of friction between the blocks and ецца 
horizontal surface is р апа 2р respectively. What should be the Т 2u 
maximum speed of block ‘A’ such that the block ‘B’ does not move? 


(A) эмт (В) wo [n 
(C) T (D) ТШ 


A block weight is 15 Newton іп air. It weight 12 Newton when immersed іп water. When 
immersed in another liquid, it weight is 13 Newton. Then find the ratio of density of block and the 
other liquid. (Pbiock/pliquia) 
15 


(A) 2 (В) 15 
15 13 
(С) Эр (D) 15 


A bar magnet having a magnetic moment of 1.0 х 104 J/T is free to rotate іп a horizontal plane. А 
horizontal magnetic field B = 4 x 1079 T exists in the space. The work done in rotating the magnet 
slowly from a direction parallel to a direction 60? from the field will be: 

(A) 0.2 J (B) 0.1 J 

(C) 0.4 J (D) 0.3 J 


A person is viewing two red dots at a distance of 1000 m. What should be the minimum distance 
between dots so that his eye can resolve two dots separately. 

(take : Area = 700 nm, pupil dia = 2.5 mm) 

(A) 45 cm (B) 50 cm 

(C) 35 cm (D) 10 cm 


A parallel beam of light of wavelength à passes through a slit of width d. The transmitted light is 
collected on a screen D away (D »» d). Find the distance between the two second order minima. 


рл рл 
e (B) d 

203, 40». 
ag шог 
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Chemistry PART - II 


SECTION - A 
Straight Objective Type 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. Which of the following undergoes fastest solvolysis? 


32. Which of the following is correct for various reversible reactions? 
(А) In case of liq. ———5 gas; systems the equilibrium is attained between both the phases, 


whether the system is closed or open. 

(B) Boiling point of a liquid is independent of the altitude of the place of experiment. 

(C) The value of equilibrium constant is independent of concentration terms. 

(D) If a reversible reaction has high value of its equilibrium constant, the reaction quickly attains 
the equilibrium. 


33. Which of the following is chiral as well optically active? 
(A) Me — NH-Et (B) cis-cyclooctene 
О . 
O | сн, (p) Et.CHMe 
34. Consider the following reactions: 
O—COCH, 
ососн, 
оза р 
(а) (b) 27 
Хсосн, 
' С> CD 
(р) (4) - 


Which of the following is correct combination of major T correspondingly? 
(A) 1-а, П-р (В) 1-а, 1-а 
(C) l-b, Il - q (D) 1-0,1-р 
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Consider the following reactions: 


OCH, 
| 
(1) Оз(!ед2п_, О „мыч 
= COOCH, 
o Q 
C=CH CH,—CHO 
(Il) (i) На(ОАс),/Н,О 
(i) NaBH, 


Ф 1 
(Ill) ^ Ph-CH, -CH, - N(Et), — "9^? „рсн = CH, EN 


(IV) P b нв, ^ 


OH 
In which of the above reactions, the products written are major products. 
(A) 1, 11,118 IV (В) Ill & IV only 
(C) I, II & Ш only (D) Il & IV only 


BrFs and IFs both exist in ionic form, in solid state. What are the hybridizations of cationic parts of 
both, respectively? 

(A) sp, sp? (B) ѕр?а, sp?d 

(С) sp?, sp?d (D) sp, sp? 


What is the major product of the following process? 


І МН 
T А HNO, (aq) ›? 


0-5°C : 


(A) (B) HO 
ae 
2423 ээ 
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38. Consider the following reaction sequence: 
OH 


TsCl >P KI/DMSO е! KOH/EtOH > R 1. BSH;/THF S 
(Major) 2.Н,О,/ОН” 
СН, 
(В) 
Sis 


Choose the most correct of the following? 
OH 
CH; 
(D) gon 
CH; 
O 


(A) E 
Qis n 

СН, 
ӨД 

ОН, 


"d 


39. Consider the following reactions: 


CH, 
0) SH 2M HSO; 29 Р 
ОН 


(Р) (О) 
Ph 
Б Ph 
(1) HO «ОН Ph 
У йн 20% H,SO, + Ph 
Ph юм Ёо: 
(В) (5) 
OH OH Р О 
(8) eee HSO, (very dilute) х, А Ph 2: 
| | AGO Ph Ph “сн; 
Рһ СН; не 
(Т) (9) 


Select the correct statement from the following: 
(A) P is more than Q. 

(В) S is not formed in the reaction (11). 

(C) T is almost 100% product of the reaction (Ill). 
(D) All others are also correct. 


40. Glucose and fructose can be distinguished by: 
(A) Fehling solution (B) Osazone formation 
(C) Bromine water (D) Conc. H2SO4/warming. 
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Consider the following reaction sequence and select the correct one from the given statements? 


Рһ соон 
25 EtOCOCI >P NaN, »Q ^ >R aq. HCI >S 


(A) ? a (B) " 
Ph чо-он Ph C—NH, 
(С) Ph NH,CI- (D) Ph 


Which of the following reactions end with the same product? 
( (CH), C=N-OH—OF 5? 

(І) (CH, ), C = NNHSO,Ph—“#8#:_, 9 

(lll) 9 


RedP/Hl о 
— 
А 


(ІМ) он 
CH, - C HCHO-«NH,OH——3 — HAGO ,  MoetAO неден у 

(A) 1, Ill (B) 1,1, III, IV 

(C) 1, II, Ш (D) ІІ and III only 


Which of the following reactions end with the same product? 
(à PhCH = CHCH,OH —"'€ 52 
(b) 


x эй 


РиСНО-ЕЮОС-СН,-СООН---2-» — 97^ , uM ,9 


(c) PhCHO харао. LAH, МО, о 
(А) а, b, c (В) а, с 
(С) b, с (D) a,b 


7.5 gm glycine is added їо 500 ml water. What is the pH of the solution? (Given : 
pK, (glycine) = 2.4; pK, (glycine) = 9.54 ) 

(A) 6.15 (B) 2.58 

(C) 9.58 (D) 5.97 
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45. 


46. 


47. 


48. 


49. 


The cell reaction for the given cell is spontaneous if : 

РЕН, (P, atm) | H* (1M) | H, (Р, atm);Pt 

(А) Pi > P2 (В) Pi < P2 
(С) Рі = P2 (D) Р>-1 atm 


NaCl and NaCN can be distinguished by using the following reagents in the given sequence? 
(A) (i) H,O, / A (ii) AgNOs/HNOs (B) HgNOs(aq) 
(C) (i) Conc. Н2504 (ii) combustion of gas evolved (D) By all of A,B & С 


Calculate the equilibrium constant for the following reaction: 
3Sn + 201,05 + 28H* ——>3Sn** + 4Cr** +14H,O 


Ес sv - 0.009 м; Е огл =1.33 V 
(А) 10413 (В) 1018 
(С) 107% (D) 1087 


Which of the following is incorrect? 
(A) For a perfect gas : at constant temperature, the product of pressure and specific volume 


ji 
— | is constant. 
M 


(B) The zero of absolute temperature is that temperature at which a perfect gas of finite volume 
has no pressure. 

(C) On the basis of second law of thermodynamics, a definition of temperature completely 
independent of the properties of any individual substance and applicable to all stages of heat 
and cold. 

(D) Cther three are incorrect. 


Which of the following statements is correct? 

(A) Heat capacity of solids and liquids is almost independent of any variations of external 
pressure, that may take place during the process of heating. 

(B) Dulong and Petits law (at. Wt. x Sp. Heat = 6.4) is better applicable to the substance/element 
of lower atomic/molecular mass. 

(C) Applicability of Dulong & Petits law to molecular species is independent of molecular 
structures/constitutions. 

(D) Specific heat of a gas is not influenced considerably by the conditions of the heating process. 
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Which of the following is correct? 
(A) For a reversible reaction for which AH = -ve 


^ 


| 


(B) For reversible reaction for which ДН = +ve 


ж 


! 


K E, E, т E, = Activation energy. 
Ч ; ESE, RES 
K = Specific rate constant 


> 


(D) Activation energy of a reaction is a barrier to energy transfer (KE to PE) between reacting 
molecules that must be overcome, which is due to need of bonds stretch as well as steric 
repulsions. 


An ideal equimolar binary liquid solution of A and B has a vapour pressure of 900 mm of Hg. It is 
distilled at a constant temperature till = (1е.66.67%) of the original amount. If the mole fraction of 


A is 0.3 in residue and that of B in condensate is 0.4 and also the vapour pressure of residue is 

860 mm Hg which of the following is correct? 

(A) Mole fraction of A is more than that of B in vapour phase, above residue as well as above 
condensate. 

(B) Vapour pressure of condensate is more than 900 mm Hg at same temperature. 

(C) In vapour pressure of residue, vapours of A are more contributing. 

(D) If the solution would be distilled till 50% of the original amount then mole fraction of B in liquid 
condensate would be more than that of Ain same solution. 
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52. 


53. 


54. 


55. 


56. 


If the critical temperature of a gas is 500 K, then which of the following is correct for the same 
gas? 


(А) 1 6) 1 
2 (Т-460К) 
(Т-500К) 
v 4 Эр 
(0) ff (0) 1 


2 (T = 600 K) (T = 1000 K) 
1 : 2 


| > 
Ё (P; is moderate pressure) й Тэр 
Consider the following reactions: 
Fe? excess СМ” P: 
Fe? excess СМ” Q: 
Which of the following is correct about P and Q? 
(А) Р + Fe* —— Prussian blue coloured precipitate. 
(B) Iron in both the P and Q, is d?sp? hybridised. 
(C) Complex P is paramagnetic. 
(D) Complex 'Q' has smaller magnetic moment than P. 
Which of the following order is correct regarding dipole moment? 
(A) СО» « SO? « SOs (B) РС < PClsF2 < РСІ2Ғз 
(C) XeFe > ХеҒд = XeF2 (0) СН: < CH2Cle < CHsCI < CHCls 


In a fcc lattice A, B, C and D atoms are arranged at corners, face centres octahedral voids and 
half of tetrahedral voids respectively and if the crystal deposited is defected such that all the 
particles at one body diagonal of each unit cell are missing, correspondingly then what is the 
resulted formula of the compound? 

(А) ABsC4Da (B) AB4C4D4 

(С) АзВзС204 (D) AzBsC3D4 


Which of the following lanthanoid ions, has zero magnetic moment? [Ce (z = 58); Sm (z = 62); Eu 
(z = 63); Yb (z = 70)] 

(A) Sm% (B) Eu% 

(C) Yb?* (D) Се? 
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Which of the following is correct? 

(A) All alkali earth metal salts impart a characteristic colour to Bunsen flame. 

(В) CsOH is most soluble hydroxide among LiOH, KOH, RbOH and CsOH. 

(C) Among the alkali metals Li is most reactive under all the conditions. 

(D) The reducing character of the alkali metal hydrides follow the following order: 
LiH » NaH » KH » RbH » CsH 


In the metallurgical process of iron, when lime stone is added to the blast furnace, the Ca?* ions 
end-up in: 


(A) Metallic calcium (B) Gangue 

(C) CaSOs (D) Slag 

Which of the following cannot decolourise the iodine solution? 

(A) Excess of Cle water. (B) Excess of Маг5:Оз solution. 
(C) Excess of Вг solution. (D) Excess of NaOH solution. 


(i) Inorganic compound "А (аа) + DeVarda's alloy —^— B (g) + salt 
(i) “А (аа) - C—2— PH, (9): 

(іі) A(aq)+NH,CI—*-+D(g) + CI - H,O; 

m B is colourless combustible lightest gas. 


v) D-turns red litmus blue. 
Which of the following combination is correct? 
) 


(A) A= KOH (B) A » NaOH 
B = Нг В = He 
С = НзРОз C = НзРО4 
D = NHs D = PHs 
(C) A = NaOH (D) A = NaOH 
B = Нг В = H2 
С = НзРО4 С = Ра 
D = NHs D = NHs 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


61. Let à b and с be three vectors such that (31-1, 6 - 4 and |c|=9 & à-b«b.6«6.à--41, 


then lax is equal to 


(A) 0 (B) 1 
(C) 2 (D) none of these 
2 у? 
62. The curve represented ру the equation + =1 is 
sinv2 –ѕіпүЗ | cos/2 -cos 3 
(A) an ellipse with focus on x-axis (B) a hyperbola with focus on x-axis 
(C) an ellipse with focus on y-axis (D) a hyperbola with focus on y-axis 
ds 9 à 
63. Let a — e?? , then ғ ау «| is equal to 
г=1 
(ayes (B) 0 
2 
(C) T (D) none of these 
64. Sum of Е + 0 + 20 + 98 + ын +..... upto 31 tems | is 
3 3 5 15 
(A) 227.27 B) 231.31 
(С) 227-31 (D) 231.27 
65. In a triangle ABC, А -(1, 3) and perpendicular bisector of AB is y = x and orthocentre of triangle 
ABC is (8, 1), then locus of vertex C is 
(A)y=x+1 (B) y=x-2 
(С) 2y=x+4 (D) 2y =x 
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Let roots of the equation x^ — 4x? + 6x? — 4x — 15 = 0 are a, В, y and 5, then the value of 
о-1 В-1 y-1 6-1. 

+ + + is equal to 
В-1 ү-1 6-1 a-i 


(А) -4 (В) -2 
(С) 0 (D) 4 

с Р x-1 у-2 2-3 | ; 
Let shortest distance between a variable line and pem lies along the points 
A(3, 5, 7) and B(2, 3, 4), then locus of the points on the variable line is 
(A) Зх + 2y +2 = 16 (В) x + 2y + 32 = 20 
(C) 2x + у + 32 = 19 (D) х + 2y + 32 = 34 


[x]f (x) 
[x]f (x) 
fundamental period 'T', then minimum value of 'T' is (where [.] denotes the greatest integer 
function) 


Let f(x) and g(x) be two functions such that g(x) = and g(x) is periodic function with 


(B) 1 


(D) none of these 


Let f(x је -4х-(й, X є (0, 4), then the range of f(x) is 


(A) (8, 24) (B) [8, 24) 
(C) (8, 24] (D) [0, 8) 


‘f be the radius of a circle which is inscribed in the region made by y? = 4x, y = x + 1 and 
2 E the [r] is (where [.] denotes the greatest integer function) 
)1 (B) 2 
(C) 3 (D) none of these 


Let there are 4 red, 3 yellow and 2 green balls, then total number of arrangements in a row such 
that no two balls of same colour are together (balls of same colour are identical) are 

(A) 59 (B) 79 

(C) 99 (D) none of these 


Space for rough work 
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72. 


73. 


74. 


75. 


76. 


77. 


78. 


Let А(1, 0), B(3, 4) ала С(-1, 1) are the vertices of a triangle АВС and circles are drawn taking 
AB, BC and CA as diameters. If ‘D’ is the radical centre of these circles then distance of ‘D’ from 


origin is 
(A) 0 (B) 1 
(С) 2 (D) 3 


A flagstaff 5m high is placed on a building 25 m high. If the flag and building both subtend equal 
angles on the observer at a height 30 m, then the distance between observer and the top of flag 
is 


543 2 
А) -- B) 5,/= 
As, (B) 51/5 

8 5/2 

С)5,- pj 
(C) 545 (D) = 
Let p and q be two statements. Then (~ pv а) л (~pa~q)isa 
(A) tautology (B) contradiction 
(C) neither tautology non contradiction (D) none of these 


The sum of squares of deviations for 10 observations taken from mean 50 is 250. The coefficient 
of variation is 


(A) 1096 (B) 4096 

(C) 50% (D) none of these 

Let a + b = 3 – cos 40 anda — b = 4 sin 20, then maximum value of ‘ab’ is equal to 
1 

(А) 5 (B) 1 
2 

(С) 3 (D) 3 


In a triangle ABC, “АВС = 45° and а point D is on BC such that 2BD = CD and ZDAB = 15°, then 
ZACB is equal to 
(A) 15? 
(C) 60? 


B) 30? 
D) 75? 


~~ 


A butterfly randomly lands on a face of a dice numbered from 1 to 6 and then moves to the 
adjacent face, then the probability that the butterfly ends up on face numbered 2 is 


Space for rough work 
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79. 


80. 


81. 


82. 


83. 


84. 
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In an examination consisting of four parts A, B, C and D, each part containing 25 questions. If a 
student randomly attempts the exam, then the probability that he attempts atleast 50 questions in 
the exam is 


(A) 1 Ge (в) ЕК iet 
2 9101 2 9101 
100 100 
(C) i, Cro (D) uS Cao 
2 9100 2 2100 


Let a circle taking foci of the hyperbola 3x? + by? + 8xy — 10x + 1= 0 as end points of diameter, 
2 


meet the asymptotes of the hyperbola at A, B, C and D, then = is equal to (ABCD is a square) 


(A) 1 (B) 2 
(C) 3 (D) none of these 


2 2 
From a point Р(-4, 9) tangents PT: and PT» are drawn to the ellipse aoe =1 at points Ti and 
T2 respectively. If F, (-v7, 0) and Р, (7, 0) be two points and S: & 52 be the images of Е: about 


PT: and Рг about РТ: respectively, then 
(A) ZPSiF2 = ZPF1S2 (B) 22PSiF2 = ZPFiS2 
(C) 42PSiF2 = 3ZPF:S2 (D) none of these 


dy -(xye* Iny + ye") 
dx xye” In x + xe” 


Let differential equation of a curve f(x, y) = 0 is , and f(1, 1) = 0, then f(e, 


1) is equal to 

(А) е (В) е? 

(С) T (D) none of these 
e 


Let f(x) = 2x? — 9x? + 12x + 8, the number of values of x for which y = f(f(x)) attains local 
extremum is/are 


(A) 0 (B) 1 
(С) 2 (б) 3 
біп ах T 
Let lim --48,.ael', В > 0, then least positive value of оф is 
хэл1-2совфх 
1 1 
A) = В) — 
(A) 6 (В) 3 
1 
C) = D) 1 
(©) 5 (D) 


Space for rough work 
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85. 


86. 


87. 


88. 


89. 


90. 


(2x? -3x- 2) - (1 x? —x)In(1+ x? -x) X In(14 x? - x) 


Let | 5 dx = +A4X +C , then А + А2 – Аз + А4 
(х+2) (1+ х2 -x) 23 + Аах 

is equal to 

(A) 0 (B) 1 

(C) 2 (D) 3 

Let y = m(x — 2) + 1 and y? = 4x bounds an area of A units, then the value of m if A is minimum is 

(A) 1 (B) 2 

(C) 3 (D) 4 


Let x? + L =14 , then the value of х> pt is equal to (x » 0) 
X X 

(A) 70 (B) 700 

(C) 724 (D) 770 


The number of skew-symmetric matrices of order 4 x4, whose entries belong to the set 
{-2, —1, 0, 1, 2] is 

(A) 5? (B) 5° 

(C) 35 (D) 5° 


1 1 
The value of [(2х° ~ 3x? + 3х -1)5ах is equal to 
0 


(А) 745 (В) 5/7 
(C) 345 (D) none of these 
The line x = 0 divides the area enclosed by the curves |х – 1| — у = 0, |x| + y-3 = 0 into two 


areas А: and Ao, (A1 < Аг), then 2 is equal to 
2 


Space for rough work 
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FIIT) EE JEE(Main)-2018 


ANSWERS, HINTS & SOLUTIONS 


OPEN TEST 
(Main) 

Q. No. | PHYSICS | О. No. | CHEMISTRY | О. No. | MATHEMATICS 
1. D 31. C 61. A 
2. C 32. C 62. C 
3. B 33. C 63. C 
4. B 34. B 64. C 
5. D 35. C 65. B 
6. A 36. C 66. B 
7. р 37. С 67. B 
8. C 38. D 68. D 
9. C 39. D 69. C 
10. C 40. C 70. D 
11. А 41. C 71. B 
12. B 42. C 72. B 
13. C 43. B 73. C 
14. B 44. D 74. C 
15. C 45. A 75. A 
16. D 46. D 76. B 
17. C 47. C 77. D 
18. B 48. D 78. A 
19. B 49. A 79. A 

20. B 50. D 80. D 
21. C 51. B 81. A 
22. A 52. B 82. A 
23. D 53. B 83. C 
24. D 54. C 84. B 
25. D 55. B 85. B 
26. A 56. C 86. B 
27. A 57. B 87. C 
28. A 58. D 88. D 
29. C 59. C 89. D 
30. D 60. D 90. B 
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Physics PART - | 


1. For the lens ‘A’ ШЖ МЕЙ 15cm 
v uf 


For the lens В иг = 10 cm, so v2 = со 
For the lens C us = o» so v3 = 30 cm 


2. R cos o - R2. d = 82-9 
cos0- . = X8 1 
2 2 2 
Ө = 30? 
So, total angle rotates inside the magnetic field = 30° + 30? = 60? 
: : пл nm 
Time period = — = = —— 
qB3 3gB 
3. The distribution of charge on the plate of 
capacitor. +2q1+q -ар2а 
Ws = 24У 
<-- | 
2q у 
4. Fret = [force on іду 
B 
= 4(idy)| = |(x 
( М R \ ) 
B R 
= үн -у?ау 
0 
= ліВоА 
27 1 а. А 
5 Е- >t =10k 
4лєо r 
P=k 
5 Ho QVxr 1 41, 
B = == = — (У xr 
4л r? d n ik 50 


B Е [(10нов)(® f)| = (1 Ope9)(4i - 3])| = 50 poso 
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Electric due -а at ‘S’ is equal to +q 
electric field due to charge particle ‘q’. 


App. Position of A with respect of B. 


3 
P=h,+—h 
2 4 1 
gH eee E CS 6 m/s 
dt а 4а 4 
E- ПС 1242еу “255 eV 
A 488 
Ках = eV = e x 0.38 = 0.38 eV 
hC 
K max = еш -Е-ф 
po =E-Kypa, -(2.55-0.38)-2.17еу 


Use basic concept 


100 100 
le =| — lle =| —— |(10) =12.5 тА 
БЕЗЛБЕЗЕ 


le = le – lc = 12.5 - 10 = 2.5 mA 


The p-n junction diode acts as a half wave rectifier, so the output waveform across the resistor is 
positive half part. 


Block and plank both slide 
20-5 15 
So, авоск = EDEN = 2 


5 


a = — 
plank 2 


S-ut« lat? 
2 
115,2 
22 
=>t=2 sec 


15=0+ 
, 15,2 
Displacement of plane = 0 + аве 


So, displacement of block with respect to plank = 15 – 5 = 10 т 
Wt = -10x 20 x 1/4 = -50 J 
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T . 62223 
4¢ g 

cac 
Or, PA — PoA = (p/A)a 

4 3 PAPA 
(5/) (PA) | 0---а|-р/ра 

5 5 
a=g 


14. Ve= J2gR, 


3 9gR В20 
V, =~ /2gR, = |е = | “е 
87807378 32 (В, +h 


9Re + 9h = 32 Re 


23 
h = y Re 


Now, total energy at height ‘h’ = total energy at the surface of the earth 
GM,m 1 р GM,m 


0 
R 2 Re 
1 mv Е GM,m эмет 
2 Re А, + УН, 
1 уг 23 ӨМет 
2 32 R, 
M 
у= 230 4, 40В, -8 Km/sec 
16 В, 
23 23 
у= В; = Km/s 
16° 9 2 


R21000 


17 day a rau 
dS 
S 
| vdv = | 48 
4+3v 7 
в-1-24 5) 
9 14 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


20. 


21. 


22. 


23. 


mE 
2 100! 5! 

A, 2v AVo/vy) 28/5) 3 
A, ү; +У, [s 1+(3/5) 4 
V4 

Att=0,x=0 

A ; л 5 
---Абіпф->ф--,- 
2 цай! 6 6 


Since, is positive for ф- zd 
dt 6 


In equilibrium extension in the string is Хо = 


: mg 
maximum = Xo = 


тр = k(2R0) 2R 
Іра = -4КН20 


Мм чау 


2m1 = Зт2 


Рм - P nr апа P,v - "2 вт =2™ pT 
М М 


3M 
Р, 3 
P 2 

The process is isothermal (P1V1 = P2V2) 
Hence, AP, = B,- a — Рі 2AP1 


P Pp P 


АР: = P2 1 
8727953173 
AP, = БАР, - 2.300 
37173 
AP? = 200 Pa 
су Вэй K 1 223 
2 2M 2Mx 4.2 
25 
a зх25 


М = 
2х4.2х0.15х103 2x4.2x0.15x10° 
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"e For the string will remain taut in the motion 


2R0 
1000000 


cal/kgK = 0.15 Kcal/kgK 


= = 20x10 kg 
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24. 


25. 


26. 


27. 


т н f2 
(3/5)T 
37° (A/B)T Ы Р 
———N 
f 3000 N 
500 N 


PIRE 3000 - f, - fp = 300a 
25 5 N 14_ 14 


T - 2500 spud Теше 3000a 
3000 - 22500 = 300а 


3000 – 2000 = 300 a 
_ 1000 _10 yg 
300 3 


v1 and ve are the velocity after the collision. о 
mvosin 37° = mvisin 37°  mve ...(i) 
4 у2С0553%-у, 


cum ...(ii) ас 


№ “+. 
From (i) апа (ii) 


27 Ни e 
V= 34 07 = 4594 57°“. 
ша -10 
34 


340 
> Мек ET m/sec 


Sm? = umgx + кк? 224) 
2umg = kx ...(ii) 
From (i) and (ii) 
у- кот = 2ng т 
Payg = 15 4440) 
PpV9 - PwVg = 12 ...(ii) 
рьу9 - p,vg = 13 (й) 
From (i) and (iii) 
3 = риу 
Svge3%10° 
15 3 
-5х10 
Po 3х103 
р/Уд-2 
2 MES 
==x10 
res ago) d 
Phi 19 
Pr 2 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-OT-PCM (Sol.)-JEE(Main)/18 


28. The work done by the external agent = change in potential energy 
= —(MB cos 02) - (-MB cos 01) 


= -MB(cos 60° - cos 0°) = ;MB 


- 54 0х104//Т)4х10%Т)-0.2.) 


0 І 
а А 


а 1.222, = іс сі іш 
е L 
L d 
g> L22xL 
d 
-1:22х700 х107 x 1000 
2.5x10° 
1227 bem 
25 


30. tano = Pd 
For second minima 


sinas —“wtand 
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Chemistry PART - Il 
31. Ease of NGP:O- А> C-C 
Also during NGP in case of ‘C’ both the rings of bicyclo oxonium ion have 5 members. 
32. (A) In open system, said equilibrium is not attained. 
(B) Atmospheric pressure changes with altitude. 
(C) Keg is the function of temperature only. 
(D) Keq does not give any information about the rate at which the equilibrium is reached. 
33. (A) - Chiral but optically inactive due to rapid inversion. 
(B) - Achiral 
(C) - Sulphur has lone pair also and no inversion occurs. 
(D) - Planar and inversion occurs rapidly. 
34. Reaction (I) undergoes МОР, Sn2 and 5м1: while reaction (11) follows mainly Sw1 path. 
Br 
4 
35. (IV) Major product is Жы 
36. BrF3 — [BrF2]* [BrF4]- 
IFs — [IFa]* [IFe]" 
37. Ф баяь: 5 
ZA XC NS PE PR N 
OH 2 Ф Ф 
E њо 
| 
38. " 
Qis 
CH; 
Ris | 
CH; 
Ro os addition occurs. 
39. (1) Migratory aptitude of 1° alkyl > methyl group when carbocation is formed. 
(1) Free carbocation formation is unfavourable in the given condition and іп S, angle strain also 
increases much. 
(1) Free carbocation is not formed under given conditions and departure of H2O is assisted by 
phenyl group. 
40. Bromine water can not oxidize fructose. 
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42. 


43. 


44. 


45. 


46. 
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1 1 T 
Ph C—O—C—OEt Ph Шы. 
Ph 


Products of reactions |, 11 & 111 is propane while that of reaction IV is ethane. 


OH OH 
H;C—CH—CHO 09 H,C—CH—CH—NOH 
а. 
ОАс 
CH, - CH, «#1 —CH,CHO «моб — H,C—CH—C—N 
+ 
AgCN 


Product of (a) and (c) is PhCH = CH — CHO; 
Product of (b) is PhCH = СНСН:ОН 


(b | 


М 
COOEt ME ,COOEt 


PhCHO + ee == PhCH=C~ cooEgt 
H,O* 


COOH 
PhCH = CHCH,OH<-““4— PhCH = СНСООН —— PhCH=C— eoo, 
+ 


со, 


(сб) рһсно-- ООН PhCH = СНСООН АН > PhCH = CHCH,OH—M"2_ , PhCH = CH- C 


A(5-6 hr) 


® 
NH, - CH, - COO (glycine) is amphoteric. 
2.4 4 9.54 


Hence, pH = pl = er - 5.97 


If Pi > P2; Есш = +ve 
And the cell reaction will be spontaneous. 


ON + H,O, ——>HCO, +NH,; 
Cl + AgNO, / HNO, —— AgCI 4; 


CN +Hg;*——> Hg 4 +Hg(CN),; 
(Grey) (Soluble) 
Cl + Ног“ ——>Hg,Cl, Y; 
(White) 


NaCN + conc. H,SO, —>CO 7 «(NH,), SO, +Na,SO,; 
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47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


СГ + conc.H, SO, ——>HCl+ HSO; 
СО(0) burns with blue flame. 


Number of electrons exchanged = 12 (for 3Sn) 
Есі = 0.009 + 1.33 = 1.339 = A log K,,. 


Keg. = 10271-878 
272 


All three statements are basic concepts of thermodynamics and are correct, as well. 


(B) & (C) Dulong & Petits law is better applicable to heavier elements/molecules and dependent 


of molecular constitutions as specific heat is dependent of the same. 


(D) Specific heats of gases varies with the process of heating (constant pressure or constant 


volume) 


Graph in A is plotted for endothermic reaction and graph in B is plotted for exothermic reactions 


actually. 
(C) E, «E, «E, is correct. 


Using Rault's law 
P? 21000 mm Hg and P$ = 800 mm Hg 


As ‘A’ is more volatile, hence (A) and (D) are incorrect. In case of 'C' Pa = 0.3 x 1000 = 300 mm 


Hg. 
(A) at critical temperature, the gas does not follow Boyle's law. 
(C) Te = 1687.5 Kas Tc = 500 K - —58 

27Rb 


(D) It would be confirm correct above its inversion temperature (3375 K) 


Ее «CN: ——> Fe(CN), | Nes) _, Тке(см) |" —f Fe[Fe(CN), | 
Yellowish brown Pale yellow solution Bluish white 
ЇР| 
E 
Fe** + CN — Fe(CN), | —Pess e [Fe(CN), | — 1 Fe, [Fe(CN), ]. 4 


(Brown) (Yellow solution) Prussian blue 


(4) 


Correct orders аге: 
(А) CO? = SOs < 502 (В) PCl3F2 = PCls < PClaF3 
(D) CH4 < СНСіз < CH2Cl2 < CH3Cl 


Without defect formula of the compound would be : АВзС4р4. 
Due to defect 
Missing particles per unit cell are 
A B C D 
1 0 1 1 
4 
Hence the formula is A,B,C,D, ог AB4C4D«. 

4 
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57. 


59. 


60. 
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Sm” | (Xe)4F* |; Eu” | (Xe)4F" | 
Yb**| (Xe)4F" |; Ce” | (Xe) 4F'5d' | 
(A) Be & Mg don't give flame test. 
(C) lonisation energy and melting point of Li are higher. 
(D) Correct reducing character order is: 
CsH > RbH > KH > NaH > LiH 
|, - aq.Cl, ——lO; + СГ; 
|, +S,05 —oF + S,07 
|, -МаОН--- Май, + Nal 


|, + Вг —— No reaction. 


Devarda’s alloy contains Al, Zn & Cu 
NaQH+ Al—>NaAlO, +H, (9); 
(B) 


NaQH+ Zn—^—Na;ZnO, +H, (g); 
(8) 
NaQH+ P, ——NaH,PO, + PH, (9); 


Маон» NH,CI—*—>NH, + NaCl -H,O; 
(0) 
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Mathematics PART -III 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


st 2 (r^ +1 зон, (р 32. 
dme ct 2 r 2(r 1) _2 31 527.44 
e (7+1) em rH r 32 


The triangle ABC is right-angled triangle with orthocentre at vertex B 
Locus of vertex C is y = x – 2 


(x-1) = 16 

—x-12-2,-2,2i, -2i (i= 41) 

Locus is a plane which is perpendicular to AB and passes through B(2, 3, 4) 
T»1 


f(x) = 24 – 4(х — 2)? V x e (0, 4) 


r e (0, 1) 
э|1-0 
| | | | 
B 38,9 op эр арын ган 
213! 2! 2! 2! 


Radical centre is the orthocentre of AABC 


Let distance be ‘d’ and angle subtended be 0 


> tang = 5 апа tan20 = 30 
d d 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


83. 
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> iano = 2 
3 
= 1-53 
2 


Neither tautology nor contradiction 


p q "pvq "pv^dq (-руао)л(“рло) 
Т Т T F F 
T F F T F 
F T T T T 
F F T T T 
ЭХ -xy = 250 
= у= 22.25 
10 
> у= 5 
= Coefficient of variation = V «100 =10% 
X 


= (1 + sin 20)? 
b = (1 — sin 20)? 
= ab = cost 20 < 1 


Applying m — n theorem 

(BD + DC) cot 60? = CD cot 45? — BD cot C 
= cot C =2- V3 

= С = 75° 


Probability = m - 
6 6 
100 
УЗ "TOS 1 1006 
Required probability = БЕГІС = + pm. 
If ABCD is a square, then angle between Asymptotes is 90? 


>3+b=0 

>b=-3 
b? 

=> 2-—=6 
3 


APSiFe2 and АРЕ 52 are similar 


f(x, y) 2 0 
= ехіпу+ е іпх= 0 
= Қе, 1) =е 


t g(x) = f(f(x)) 
'(x)=O0>x=1,2 
"(x) = О forx = 1,2 


Lel 
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1 
84. cos --- 
л 2 

> poires kel 


acosax 
> lim ———_ =- 3 
хэл 2Bsin(Bx) 


SU E. US 
PEG 
p 
2 
>a=1, В = = for (ор) minimum 


1 


= (аф), = 3 
2x? +3x—2)—(1+x? —x)In(1+x? -x In(14- x? -x 
sj (е еда) niet) о 
(х +2) (1+х°-х) х+2 
86. у = 2x — 3 bounds minimum area with у? = 4x 
>m=2 
1 2 
87. («Қ -2-14 
Х 
> x+-=4 
өз (а +]? + А Шы 
х Х Х 
88. For skew-symmetric matrix 
aij = —ай 


— Only six positions are to be filled 
= Number of ways = 56 


89. Let A= (ее -Зх2 + 3x гары - -[(ne -3х2-3х E dx 
= А = 0 


90. Area bounded by the curves is a rectangle with vertices (—1, 2), (0, 3), (1, 0) and (2, 1) 
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FULL TEST - VII 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (III) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and —1 
mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ПЕСО 
ISI ЕЛ ЛЕ 


| Епгоітепі№о. — — [TE III) 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 

Planck constant h = 6.6 x10 J-s 
Charge of electron e=1.6x 10°C 

Mass of electron me = 9.1 x 10?! kg 
Permittivity of free space £o = 8.85 x 10:22 C?/N-m? 
Density of water water = 10? kg/m? 
Atmospheric pressure Pa = 105° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K^! mol" 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 х 1073 J.s 
6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10:27 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Ма-11, Mg=12, бі-14, Al=13, Р-15, 5-16, 
Cl=17, Ar=18, K -19, Са-20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Си = 29, 7п-30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Рр-82, 0-92. 


Atomic masses: Н-1, Не-4, Li=7, Ве-9, В-11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, Р-31, 5-32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


In a cylindrical room of radius ‘r’, A particle is projected at angle ‘a’ with horizontal from center of 
room floor. It was observed that particle returns to point of projection after three elastic collisions 
with walls and ceiling. If the particle remains in air for time 'T', then speed of projection is 


3r B 4r 
Tcosa Тсово 
(су 2,|—9t (D) >2/ 
sin2a sin2a 


Students 11, 12, Із and l4 perform an experiment for measuring the acceleration due to gravity (g) 
using a simple pendulum, they use different lengths of the pendulum and record time for different 
number of oscillations. The observations are shown in table. Least count for length = 0.1 cm, 
least count for time is 1 sec. 


Students | Length of pendulum (cm) | No. of oscillations (n) | Time period of pendulum (s) 

l 100.0 20 
l2 400.0 10 40 
la 100.0 10 20 
l4 400.0 20 40 

If P1, P2, P3 and Р: are % error in g for students Їл, J1, Ja and l2 respectively then 

(A) Pi = P3 (B) Ps is maximum 

(C) Pais minimum (D) P2 = P4 


A long thin non-conducting cylindrical pipe having surface charge density ‘o’, radius ‘R’ rotating 

with angular velocity o = kt about its axis, where k is a positive constant. Which of the following 

statement is/are correct for inside region of pipe? 

(A) Magnetic and electric field are uniform throughout region and do not vary with time. 

(B) Magnetic field is constant throughout region but vary with time and electric field is not 
constant throughout region and independent of time. 

(C) Magnetic field is not constant throughout region but independent of time and electric field is 
constant throughout region and vary with time. 

(D) Energy density (u) due to magnetic field varies with time as u = bt?. (Where b is positive 
constant) 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII-(Paper-1)-PCM-JEE(Advanced)/18 4 


er hy . 
4. A right angle prism of refractive index ‘p’ has TIR at two points as shown in diagram, then "m is 


2 


hy 
wee Rage op AN NMAN L | he 
sino 2 
: (B) — 
sin30 (1+ p) 
cos 0 
(0) — 
cos30 (1-2) 
5. A semicircular glass tube filled with water containing an air bubble is 


sealed at its ends. The tube is held with its plane vertical and made 
to move in its plane with a constant acceleration, the bubble stays 
aside of the highest point as shown, than acceleration vector of the 
tube 

(A) It points towards the left 

(B) It points towards the right 

(C) Its magnitude is g tan о 

(D) It magnitude is g cot a 


6. The internal energy U of an ideal gas depends on pressure P and Volume V of the gas according 
to equation U = 3PV, which of the following conclusion can you make regarding the gas 
(A) The gas is not a mono-atomic gas 
(B) The gas can be a di-atomic gas 
(C) The gas can be a tri-atomic gas 
(D) Molar specific heat of the gas in an isobaric process is 4R 


Үз А simple pendulum initially oscillating simple harmonically with 
angular amplitude о and time period To is symmetrically confined 
between two rigid fixed planes P and Q making angle ‘a’ with each 
other as shown in figure. [Assume ‘a’ is small] 


zd TIN 
(A) If collision at both walls are elastic then time period is 2 


(В) If collision at both walls are inelastic then time period is То 

(C) If collision at one wall is elastic and at other is inelastic, then 1 
time period is To 

(D) If collision at one wall is elastic and at other is inelastic, then 1 
time period will be less than To. 


Space for Rough work 
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This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 


options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


A triangular wave pulse travelling on an elastic string along positive x-axis toward ‘O’ is as shown 


in figure at t = 0. 


cases, Column 2 shows superimposed pulse of incident and reflected pulses while Column 3 


shows speed of particle P at distance x = 0.5 cm from O towards left. 


Column 1 


Column 2 


Column 3 


(1) If О is free end, then att = 2 sec. 


«1 cms<1 cms 


(P) Ve = 1 cm/sec down 


(1) If O is rigid end, then att = 2 sec. 


(Q) Vp = 1.5 m/s up 


(1) If O is free end, then at t = 3 sec. 


(iii) 


/2 cm en 


«1 cm>*1 cm 


(R) Ve = 0.5 m/s down 


(IV) If O is rigid end, then at t = 3 (iv) 11cm (S) Ve 2 0 m/s 
ӨӨС, <іст-еіст 
8. Which of the following is correct sequential combination of Column 1 with Column 2. 


(A) (ii), (iii), (i), (iv) 
(C) (i), (ili), (ii), (iv) 


(В) (iii), (ii), (iv), (1) 
(D) (iv), (iii), (ii), (i) 


Space for Rough work 
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9. Which of the following is correct sequential combination of Column 1 with Column 3. 
(A) QRPS (B) PQRP 
(C) QQRP (D) PQRP 
10. Which of the following is correct sequential combination of Column 2 with Column 3. 
(A) PQRS (B) QPPR 
(C) SPQR (D) SRQP 
Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 
Three radiations are incident on a metal surface having threshold frequency less then frequencies 
of the three incident radiations. If | represents intensity, k is maximum kinetic energy, i 
photoelectric current and V stopping potential, answer the following questions, based on given 
matrix. 
Column 1 Column 2 Column 3 
| (3) 
| (2 
(1) ly >l2> 1з (i) kı < k2 < Кз (P) (1) 
fi = f2 = fs 
Vs 
| (1) 
Е (2) 
(II) lı = 12 = 1з (ii) ki > ko > Кз 
fi» fo> fs (Q) (3) 
Vs 
| (1) 
R 
(I) h >l2> l3 (iii) КК» d (2) 
fi =f2> їз (3) 
Vs 
| 
(IV) ly = 12 < l3 (iv) ki = k2 = Кз (5) (1) 
fi < f2 < f3 (3) 
Vs 
11. Which of the following is correct sequential combination of Column 1 with Column 2. 


(A) (iv), (ii), (i), (iii) 
(C) (iii), (ii), (i), (iv) 


(B) (ii), (i), (iii), (iv) 
(D) (iv), (ii), (iii), (i) 


Space for Rough work 
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Which of the following is correct sequential combination of Column 1 with Column 3. 


(A) PQSR (B) QSPR 
(C) RSQP (D) QPRS 
Which of the following is correct sequential combination of Column 2 with Column 3. 
(A) PQRS (B) PSQR 
(C) QSPR (D) SPQR 
SECTION - C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


15. 


A rod of length /, cross-sectional area A and Young's modulus Y is subjected to two forces 'F' and 
(10a + b)F?/ 


'2F' at its two ends. The heat generated in the rod is found to be . Find a + b. 

[a, b : Positive integers] 

A rope is hanging vertically, with its two ends fixed to walls at Lc nM un 
same horizontal level (as shown). Tension at the bottom most 30°? | 
point is 90 N. If the mass/unit length of rope is 4 kg/m, find radius 77777 C < 


of curvature (in metres) at point ‘C’. [Take 0 = 10 m/s?] ее 


A source of frequency 1800 Hz is moving оп a line, with speed 30 m/s. Ап observer is standing at 
a point far distant from the line. The wavelength of sound received by the observer when the 
source is nearest to the observer, is n/11 metres. Find ‘n’ (speed of sound in air = 330 m/s) 


Rain drops of some initial mass start falling from rest. In their way, they gain mass from clouds 
with a rate proportional to the product of their instantaneous mass and instantaneous velocity, the 
proportionally constant being 2.5 SI units. Find the terminal velocity attained by drops (in m/s). 
Take g = 10 m/s?. 


A sinusoidal wave of wavelength ‘A’, amplitude ‘A’ and angular frequency ‘w’ travels on a string of 


uo? A? 


mass/unit length ‘uw’. The energy of wave іп one wavelength is equal to . Find ‘b’. 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. СаСО, <= CaO+ СО, 
(s) 8 (9) 
Above equilibrium was established in close container. Which of the following will shift equilibrium 
towards right? 


(A) Decrease in pressure (B) Addition of CaCO, 
(С) Addition of Мг at constant volume (D) Increase in temperature 
20. Ground state electronic configuration of P atom can be represented as 
3s 3p 3s 3p 
(А) 2 АГ (B) [ме] [tt 
3s 3p 3s 3p 
(с) [ме] [TN (D) |Ме| 44 ИШ 
21. Which of the following molecules have intermolecular hydrogen bonds? 
(A) NaH,PO, (B) NaH,PO, 
(С) Н.ВО, (D) (CH, Ї ВО, 
22. When a hydrophilic sol like gelatine is subjected to electric field, the sol particles move 


(A) towards cathode at pH less than the iso-electric point 
(B) towards anode at pH greater than the iso-electric point 
(C) in both direction at iso-electric pH 

(D) in neither direction at iso-electric pH 


23. Sodium nitrate decomposes above 800°C to give 
(А) М, (В) О, 
(С) МО, (D) Na,O 


Space for Rough work 
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24. NH, and its salts are identified by 


(A) K,Hgl, and KOH (В) HgCl, + Kl(excess) + KOH 
(С) HgCl, + Kl(excess) + NH,OH (D) Hg,Cl, + excessof NH,OH 
25. A freshly prepared aqueous solution of Pd(NH, ), Cl, does not conduct electricity. It suggests that 


(A) the structure of the compound involves covalent bonding only 

(B) the chlorine atoms must be in coordination sphere 

(C) the van't Hoff factor of the compound would be unity 

(D) on adding excess of aqueous AgNO, to 0.1 L of 0.1 M solution of the compound 0.02 moles 


of AgCl) would be obtained 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column 1 Column 2 Column 3 

Reactant Reagent Observation 

(І) But-1-yne (i) NaOH/I, (P) Red ppt 
CH5—CHO (ii) [Ag (NH, ), |NO; (Q) White ppt 

(1) 

(ШІ) Acetone (iii) ZnCl, «НСІ (R) Yellow solution 

(IV) Benzaldehyde (iv) Fehling solution (S) Silver Mirror 

26. For Tollens test the only correct combination is 


(A) (IV) (ii) (S) (B) (I) (ii) (Q) 
(С) (111) (ii) (5) (D) (IV) (iii) (Q) 


Space for Rough work 
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27. Which combination gives red ppt? 
(A) (I) 0) (B) (IV) (iv) 
(C) (1) (ii) (D) (1) (iv) 
28. Which of the following does not represent oxidation of column | compound? 
(A) (1) (iv) (B) (11) (ii) 
(C) (IV) (ii) (D) (11) (i) 
Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 
Column 1 Column 2 Column 3 
Crystal system Axial length & angle Type of unit cell 
(1) Cube (i) azbzc (P) Primitive, end centered 
а= В ү 
(1) Orthorhombic (ii) a=b=c (Q) Primitive, face centered & body 
a-p-y centered 
(Ш) Triclinic (iii) a «b zc (R) Only Primitive 
ожржү 
(ІМ) Monoclinic (м) azbzc (S) Primitive, Face centered, body centred 
a-p-y & end centered 
29. Which of the following combination is correct? 
(A) (1), (ii) (S) (В) (1) (ii) (О) 
(C) (1), (iv) (S) (D) (10, (ii), (R) 
30. Which of the following combination is incorrect? 
(A) (1) (i) (B) (111) (iii) 
(C) (IV) (i) (D) (1!) (ii) 
31. All four types of unit cells are observed in 
(A) Cube (B) Orthorhombic 
(C) Triclinic (D) Monoclinic 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. In acidic medium 4 mole of KMnO, quantitatively oxidise x mole of SnC,O,. The value of x is 
33. The number of triangular faces present in truncated tetrahedron is 
34. The number of neutrons accompanying the formation of 2 Xe & 25г from adsorption of a slow 


neutron by 2351) followed by nuclear fission is 
35. The total no. of aromatic compounds possible with molecular formula C,H,, are 


36. How many molecules of acetone will form mesitylene through aldol condensation? 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII-(Paper-1)-PCM-JEE(Advanced)/18 12 


Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Tangent's are drawn to parabola у? = 16x atthe point’s A, B and C such that three tangents form 
a triangle РОН. If 0,0, and Өз be the inclinations of these tangents with the axis of x such that 


their cotangents form an A.P. with common difference 3. Then which of following are correct: 
(A) Area of APQR is 432 (B) Area of AABC is 832 
(C) Area of APQR is 416 (D) Area of AABC is 864 


Let A, B, C be three sets of complex number as defined below 
A ={z z+ <2+Re(z)}, 


В-12:2-121| and 


Then which of following are correct 
(A) AREA of region bounded by А АВС is V3 

(B) AREA of region bounded by А Во is 2/3 

(C) The real part of the complex no. in region Ас\Вс С and having maximum amplitude is 2 
(б) 


D) The number of point is having internal coordinates in region А ^B^nOCO is 7. 


3x? 
Let A=| 1 |, B-[abc] 
6x 
(x+2)? 5х? 2x 
C=| 5x? 2x (x«2) | be three given matrices, 


2x (x42)? 5x 


where a, b, c and x eR given t,(AB) =t,(c) V x eR, where t,(A) denote trace of A. 
Then which of following are correct 


(A) at+b+c=7 

РЕ Inx mInp 
B) if dx = where р апа q are coprime then p+q= 29 
(8) I, cx? +ax+b Ja P 3 р ped 
(C) at+b+c=6 

а Inx тіпр ; 

D) If dx = where p and q are coprime are - 27 
0) | сх? +ax+b Ja мын, 4 па 


Space for Rough work 
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Let n be an integer п> 3. let p, p,......p, be a regular n-sided polygon inscribed in a circle. Three 
points р,,р,,р, are randomly chosen, where |, |, k are district integer's between 1 and n. 

If p(n) denotes probability that Ар,р,р, is obtuse angle triangle then which of the following are 
correct ? 


1 3 
P pis (B) p(8) = = 

_ 3 _1 
(C) pes 001-5 


Let g:R {4} be a function given by g(x) = x?(f'(t) - 2) + х? f"(t)+4x(f(0)+6)+4 and h(x) is 
defined as 
ЦАГЫН 0<х<6 
(x-6) +20: 6<х<12 
Then choose correct statement’s 
(A) h(3) 215 (B) range of h(x) is [0, 56] 
(C) h(x) is not continuous at x = 4 (D) h(x) is not differentiate at x = 6 


f:R—R and g:R-R are two function such that 


f(x) 23x- ТЕЛІ = x34 2x - 253 then choose correct statements 


d -1 -1 . 2 
(А) ral (9 (х))) at х=-12 is 308 +n) 

d -1 -1 . 2 
(B) aN (9 (х))) at х= –12 is =) 


(C) The area bounded by у-ҒҚ(х) and y =g (х) is 1 
(D) The area bounded by у = f (х) and y -g (x) is 2 


Space for Rough work 
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43. 


In a AABC if median from B and C are perpendicular, then the value of cotB + cotC cannot be 


1 1 
(А) 5 (8) -> 
2 2 
(0) 5 (D) -< 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


44. 


45. 


46. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 
For the quadratic polynomial f(x) = ax? +bx+c where a,b,c eR and a » 0, D - b? - 4ac 


Column-1: Contains the information about curve y = ШІ behaviour on different condition of a, 
b, c and D. 


Column-2: Contains number of points where curves y = Ї xl are not differentiable. 


Column-3: Contains number of roots of curves y = | (х) f 


Column-1 Column-2 Column-3 
(1) D>0, 0-0 and c>0 (i) 1 (P) | 1 
(П) | D>0, b«0 апа с<0 (ii) |2 (Q) |2 
(Ш) | D<0 b +0 апас>0 (iii) |3 (В) |4 
(IV) | D50b = 0 and c<0 (м) | 5 (S) | 0 


Which of following option is only correct combination 


(A) (D (iv)(R) (B) (III (iii) (S) (C) (I)(i)(Q) (D) (IV) (ii)(R) 


Which of following is only correct combination 


(A) (II) (iii)(R) (B) (Il) (ii) (Q) (С) (IV)(ii)(R) (D) (liii) (R) 


Which of following is only incorrect combination 


(A) (D (iv)(R) (B) (Il) (ii) (Q) (С) (HI)((S) (D) (IV)(ii)(R) 


Space for Rough work 
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Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


If three planes are given 
5,:2х+3у - 42 - 9 

S, :4х+5у +62 = 15 

S, :y+az =b 

And two lines are given 

L,:r =(i+a,j+k)+A(b,i +b,j +k) 

L, = (і j+k) 

Where line Їл is contained іп 51, S2 and Ss 


Then 
Column-1 Column-2 Column-3 
(1) b, - b, is -3 (i) | Acute angle between | (P) | Image of a pt. (0, 0, 0) 
$1&S3 is "РЭГ 6 12 
E 11 W.r.t Әз 15 | xx 
ДЕЗ 
(1) а, ға is3 (ii) | Acute angle between | (О) | Image of point (0, 0, 0) 
V3 w.r.t line Li is (1, 1, 1) 
L2 i есе 
& 5315 cos 2 
(1) | 0-0, +b, is 2 (iii) | Distance between L:& | (В) | Distance of point (0, 0,0) 
L2 is zero from Sı measured 
parallel to L2 is E 
429 
(IV) b, ‚1 (iv) | Acute angle between | (S) | Distance of a point (1, 0, 
Ы {x} dx is 2 where зв 0) from Ss measured || to 
{ } represent fractional 128. 81 is sin" ЕЗ Lois V3. 
part v29 
Which of following in only correct combination 
(А) (D (ii) (Q) (B) (II) (iii) (P) (C) (Il) (i) (S) (D) (IV)(iv)(R) 
Which of following is correct combination 
(A) (IIl) (iv)(S) (B) (III (ii) (P) (C) (IV)(i)(P) (D) (II) (iii) (В) 
Which of following is incorrect combination. 
(A) (II) (i) (P) (B) (11) (1) (S) (C) (II) iv)(R) (D) (11) (iii) (P) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. Let Sn and An be the sum of first n terms of 2A.P’s, whose rth term are T, and tr respectively. 


T | | E 
If Sn NE then 1 = 1" where mı and me are coprime. Find the value of Шш а 
A, 93n+2 to m 2 


51. Let f:A >В be any function where A is set containing the positive integral solution of the 
inequality cosec '(cosec2)» х? Зх and B is the set of all divisors of natural number 4020. 


If f(i) < f(j) Vi<j . if total no of function from A to B is А. Then thea — 2598 equal to 


52. If the set of values of parameter a so that point ҮС : 32 not lie outside the triangle 
жа 
formed by lines L, :15y =x+1, L, : 78у =118-28x and L, :y+2=0 is [a, b] 
Then a+b= 
53. The pages of a book are numbered from 1 to n. when the page numbers of the book were added 


together one of the page number was added twice, resulting in the incorrect sum of 1986. 
If the number on the page that was added twice is à, then А – 30 is. 
54. The ratios of the lengths of sides BC and AC of AABC to the radius of circumscribed circle are 


equal to 2 and 3 respectively. If the ratio of the lengths of the bisectors of the interior angles В 


and C is Ce - 
BA 


T 


where о, В, yeN Then find value ore t PD. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


1 AITS-FT-VII-(Paper-1)-PCM (Sol.)-JEE(Advanced)/18 


FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - VII 


PAPER-1 
Q. No. | PHYSICS | Q.No. | CHEMISTRY | О. Мо. | MATHEMATICS 

1. B, D 19. A,D 37. A,D 
2. B,C 20. A, D 38. B,C 
3. B, D 21. B,C 39. A,B 
4 A, D 22 A, B, D 40 A,B,C 
5, B,C 23. A, B, D 41. A, B, D 
6. A, C, D 24. A,B 42. A,D 
7. B,C 25. A,B,C 43. A, B, D 
8. B 26. A 44. A 

9. A 27. D 45. B 
10. D 28. A 46. D 
11. D 29. С 47. в 
12. С 30. D 48. A 
13. B 31. B 49. С 
14. 4 32. 5 50. 6 
15. 3 33. 4 51. 2 
16. 2 34. 4 52. 7 
17 2 35. 4 53 3 
18 2 36. 3 54 9 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-VII-(Paper-1)-PCM (Sol.)-JEE(Advanced)/18 2 


Physics PART - | 


SECTION- A 


1. B, D 
During collision ux will not change and range will be 4r. 
4r = (ucosa)T 
_ A 
Tcosa 
As particle will not be able to reach highest position of standard 
projectile path. 


=> 


2usina ST ВЕ 2usina " 4r From (1) 
g ucosa 
=» 9! 
sin2a 
2. B, C 


T=2n ШЕГЕ 
9 


Ag (аи, 207) 


g ё T 
Therefore P = (> 2AT ноот 
ё T 
©. ip | PAM an) соня 
pt 400 
e -( Т, a), 100 = 0.42% 
400” ЫН 
e, - (S5. 20) 100 = 1.196 
- 2 
р, - (oo 20). 100 = 0.28% 
400 * 800 
3. B,D 
B- Hol Но [z шэн 
£ 2 2n 
= o Ro 
= ugoRkt 2 B a 't' 
Consider loop of radius 'r' r«R 
E(2nr) = лг? 98 
E= 5 (HooRk) ЭЛ 
For, 


B2 
Energy density = — 
2% 
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4 


2 : 

| 

WALL. ! 
« ! 90-30 

І 

І 


, 90*—20 


hy 
20 
AC = hi — he 
tàng e 
CB 
_ Аа 
DF+FG 
tan = үт 
h; cot 20 +h, cot 20 
tan6  hj-h; 
= = 
їап20 hh, +h» 
h, _ sind 
=> — = — 
ha сіп30 
h i 
> Нь. 21199 ОЕ (1) 
h; Sing 


Using Snel's law at 'B' 
u sin(90? — 30) = sin(90? – Ө) 
1 cos30 _ 


From (1) and (2) 7 ---8 


B,C 

Use condition of equilibrium 
Ncos a = V(Pwater — Pair)9 
Nsina = V(P water Pair )a 


(V) P water g 
о 


(V) Pwater@  Pwater >Pair 
а 
= tana=— 


— a 


(V) рах g [w.r.t tube] 
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6. A, C, D 
U=3PV 
nO,T =3 PV 
2. get 
3 
Tri-atmoic gas 
yR 
р ү-1 
> C, =4R 
7. B,C 


Block will move between p P. 


r-4(5]- 5s 
6 3 


If collision with atleast one wall is inelastic then amplitude will reduce and time period will remain 


same as To. 
8. B 
9. A 
10. D 
11. D 
12. C 
13. B 
SECTION- C 
14. 4 


F pseudo 


From this frame, Wpseduo = 0 


W, =F, (2. 
2 


And | W,-F, (2. 


(= (= 
2 2 
pel e -4--ы 


F pseudo 
Thus, w.e.f. from COM frame 


УУ, + М + Wpseuo =ЧЫ+к+А  [-. k will remains zero finally from COM frame] 


> Wi +W, =U+A 


prep S cuu 
а 79279 


5 (+F) Она 


So, Let’s calculates heat now 
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( dd rs ( 
ШЕ +F,) 4 + ГД 2 (Қ + F; t KE)! +A 
2 2AY 6AY 
т A (ЕЁ + + 4A)! 
12AY 
| 1ЗЕ?/ 
Putting Fi = F; F2 = 2F, we get A= 
ah j 9 12AY 
= a=1;b=3 
> a+b=4 
3 
Т si n 0 > X 5 g (1 ) UROL LALL LALL LALL LLL LALL LLLE UGA 
: 14) гу / 
Tcos0 = To ....(2) ы A 
: т Т, 28. Х 
(i) and (ii) > їап0-160/Т, = S-|-€ |tane. О 
^9 1 
foc = A69... 
ад 
=> | 6 75 
Ag 9 
Putting Ty = 90; à = 4;g=10 and 0 = 30° 
R=3m 
2 
The observer will hear sound, which has been emitted when V..t 
source is slightly before point P. N P 
Distance between two consecutive pubes emitted towards 5 
2 “у 70 
observer is MeNe gost. as shown below. х 
Vi Хы 
— yo M М cos0 SS 
f Ts 
O 
Putting со50- ын 
V 
ұғу 
We get /----- 
Vf 
Putting the given values we get 
A'- m 
11 
Hence n = 2 
2 
mv +(m + Am)gAt = (m+ Am)(v + Av) 
=> mv +mgAt + AmgAt = mv + MAV + Am.v + Am.Av 
> mgAt + AmgAt = mAv + Amv + Am.Av (1) 
Am 1 
Also, ---Кту (given 
m (given) 
> Am -kmvAt | Putting in (1) 
We get mgAt +kmvgAt? = тлу + kmv?At + kmvAt.Av 
=> mgAt = тлу 4-kmv?At (Neglecting second differentials) 
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> Av = (g-kv?)At > 2 
dv 2 
= —=g-kv 
dt : 
At terminal velocity g—kv? = 0 
> yo 
k 
Putting g = 10; k = 2.5 > v = 2 m/s 
18. 2 
Let y = Asin(ot — kx) 
P.E. stored in small element dx is 
2 2 2 
dU = Цэ dx = EY (2 dx 
2 0x 2 VOX 
2 
4 ах 
2| Ox 
Since, у = ya 
at Ox 
a 2 
Hence, dU -E (8 dx 
2 а 
Also, KE stored in small element 'dx' is 
ак 20 23 
“ага 
a 2 
=> Total energy dE = dU + dK = ТЕЙ ах 
ду 
— = Awcos(at — kx) 
at 
=> dE = uo? A? cos? (wt — kx)dx 
A 2,2 
> Е =p0°A? [ cos*(wt—kx)dx = „= А 
x=0 
Hence b=2 
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Chemistry PART - II 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


29. 


31. 


ЗЕСТІОМ – A 


Ар 

Addition of СаСОз does not affect equilibrium as it is solid and inert gas addition at constant 
volume also does not affect the equilibrium but as reaction is endothermic and gaseous 
Stoichiometry of product is more than reactants that’s why A and D are correct 


AD 
Both A and D are correct as both follows Hund’s rule and B, C do not 


BC 
H-atom in NaH, PO, is bonded with P (less electronegative), cannot involve in H-bonding and so 


also (CH, ), BO, 


ABD 


At pH < isoelectric pH, -МНэ group is protonated to -NH, and the sol is positively charged. At pH 


> isoelectric pH, -COOH is deprotonated to -СОО” and the sol is negatively charged. At 
isoelectric pH both groups are equally ionised, the sol particles carry no net charge. 


ABD 

Sodium nitrate on decomposition upto 500°C gives NaNO, and oxygen 

2NaNO, —*—>2NaNO, +O, f 

While at higher temperature (i.e. above to 800°C), МаМО> further decomposes into Na,O,N, and 
O,. 

2NaNO, —9"'* Na, O 4 3/20, 7 +N, 7 


AB 
[K,Hgl, +KOH] and [HgCl,-Kl(excess)« KOH| are Nesslers reagent which gives brown 


precipitate of H,N -Hg -O -Hg -I (iodide of Million's base). 


ABC 

Since there аге no ions involved in this compound, the CF atoms are covalently bonded to Pd in 
the coordination sphere 

(d) No precipitate of AgCl would be formed as chlorine atoms are non-ionisable. 


A 
Tollen's test is given by all type of aldehyde by action of ammonical silver nitrate and observation 
is formation of silver mirror 


D 
Red ppt is observed by action of Fehling solution on aliphatic aldehyde 


A 

Tollen's test, Fehling's test and Haloform test all three involve oxidation of organic compound but 
action of Fehling solution on terminal alkynes do not 

C 

D 

B 
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Sol. (29 to 31) 
Crystal system Axial length & angle Type of unit cell 
Cube a=b=c Primitive, face centred & body centered 
a-p-y 
Orthorhombic a#b+#c Primitive, Face centred, body centered & 
а= В= ү end centered 
Triclinic azbzc Only Primitive 
а + В + ү 
Monoclinic ажБжс Primitive, End centred 
о-фржғҮ 
SECTION- C 
32. 5 
Moles (КМпО4) x 5 = mole (SnC204) х 4 (n factor of SnC204) 
SnC,O, —“ 554% +CO, 
33. 4 
One triangular face will be found in place of each corner of tetrahedron 
34. 4 
Ut пә м Хе+ 254440 
35. 4 
CH3 
C2H5 CH3 CH3 
CH3 bi 
CH3 
CH3 
36. 3 
| 
CH 
ECT p sub. 
С НС СН, 
ШОН X 
аад. КОН 
C 
X 
cor 
CH 
СН, з 
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Mathematics PART - Ill 
SECTION- A 

37. A, D 

So. у? =1бх >a=4 


38. 


Sol. 


39. 


Sol. 


Slope of tangents at t is : 


tan, -2, tan0, = tan0, -1 
1 


2 3 
t,,t,,t, are in A. P. with d=3 
t,-t, =3 
t, -t, =3 


att, a(t,+t,) 1 
Area of APQR =—lat,t, a(t,+t,) 1 
аш, a(t,+t,) 1 
= а?а? = 16x27 = 432 
Area of AABC is = 2.APQR 
= 864. 


В,С 
For. А, |2%1|<2- Re(z) 


3 
?«2 х-1- 
4 | j 


Рог В/2-1|>1 -(х-1) «y? 21 


For C 

2-1 2-1 
=>(z-1)(Z-1) > (2 +1)(2 +1) 
->2%2<0 ->х<0 


В. Required area 2|, ЕК + 5) dx = 243 
2 


С. 2--3+0 is complex number in region 


A ^BnC having max amplitude 

D. (-10),(711),(-1.—1),(0,0),(0,1)(0,—1), are point 
butz = -1is not in domain of C 

so total points 5 

А, В 


Зах? 3bx? 3cx? 
AB-| а b с 


Now t, (АВ) =t, (c) 
=> Зах? +b +6cx = (x +2)? +2х - 5x* : vx eR 
a=2c=1b=4 
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E Inx 
ІК хс 
Put x = 2t 
dx = 2dt 
-Г In(2t) 

о 412 -4t-4. 


a 2.In2 dt f” 2іпі 
о A(t? +1+ 1) 0 A(t? +1+ 1) 
Put t = t in second Integral we get zero 
y 
22108 dt+0 
2/0 {2 +1+1 
Ши 


ЕСЕ 
р-24-27 
р+д= 29 
40. A,B,C 
Sol. Probability = 2"—*) - I nis even 
4(n—1 
( 5 


) 
3). 


Probability = (1-3). it n is odd 
4(n-2 
41. АВ. 
Sol. g(x) = 4 
x? (f'(t) - 2) « x*t"(t) + 4х(1(0)+6)+4=4 for Vx 


> x3(f"(t)— 2) + x^ f"(t) + 4x(f(0)--6) 20 for vx 
Hence f'(t)-2=0 and f"(t)=0 
and Қ0)-6-0->Ң0)--6 
So, f(t) =2t-6 
-x° +8x ;0<х<4 
h(x) =4x*-8x+32 ;4<x<6 
(x-6)?+20 ;6<х<12 


42. AD 
So. (А) (#'97"(х)) = (g(f69)) 
d 1 
--(179 (х)) SES 
Es хааны ax (99169), .... 


(D) Area will be same as bounded by y = (х),у = g(x) 


>f - x|ax 2 
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43. A, B, D 


A 
Sol. (adc ey 
2x х 
tana = 2- 
2x 
у Уу 
tanB = X 2X Soy 
ж шс. 
2x 2 
2 2 
cotB eX ey B С 
Зху 
Similarly, 
2 2 
сос = 26 =x 
3xy 
2 2 
cotB +cotC = X +y ЭЭ 
Зху 3 
44. A 
45. B 
46. D 
Sol. 


4 roots, 5 points not derivative 


Il. а аһ?) 2 roots, 3 points not derivative 


ІШІ. Мо root’s, 1 point of non-derivative 


2 roots, 2 points non-derivative 
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B 
48. A 
49. C 
Sol.  Point(1, a1, 1) lies on s, and 52 


2+3a,+4=9 >a, =1 
(b,,b,,1) is L to normal of planes s,,s, ands, 
2b, + 3b, +4=0 
4b, + 5b, +6 =0 
b, = 10, =-2,a=2,b=3 


SECTION - C 


50. 
Sol. 


о 9 


з 


|. 2n«5 

Eg 

n(2n + 5): A, =An(3n + 2) 
- 504: =A, А, 

NIS t, = A(6n i 

(47) 

(59) 

47 т, 

59 т, 

,-m, 59-47 
2 2 


4 em 
I 


5 


I 
1722 


E) 


тісі 
T 11 
> 2 


c 
o 


га 


3 | 


=6 


51. 2 
Sol. совес ‘(cosec2) > х? - 3x 


л-2>х°—3х give integral solution of 1,2, 3. 
4020 =2°.3.5.67 given 24 divisors’ 

Now, f(i) «f(j) vi«j 

2920, = 2600 


52. 7 A 
Sol. Ps 3 3 lie on 
1-4. 2 M 
1 1 
ЕРТЕ Х ^ Р:(5,::) 


: 1 А 
On solving у = A with 14 B C 


1 yos 
Р | 2,— ...(1 
| J ( ) Li=0 L2=0 


And with L2 , Р, (>) .4(2) 
26 


у 
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53. 3 

Sol. Let k be number of page that was counted twice then 0 <K <n+1 
0+1+2+3+........ n «1986 <1+2+....(п+ 1) 
n(n+ 1) < 3972 < (n 1) (n - 2) 
On solving n = 62 


So, k - 1986 98583 - 1986 1953 - 33 


54. 9 
Sol. We have d 9:9 rd 
R R 2 
2RsinA _9 
R 
sinA =1= ZA == 
2 
And Sings 
4 
2 
c? = 4g -IR 
4 
Spee 
2 
2ac B 
|- cos— 
a+c 2 
2ab C 
= cos— 
a+b 2 
l, (221 [1+ cosB 
l, (ағс/р \1+соѕС 
1+° 
c(a+b) a 
b(a+c) 1-9 
29 a+b 
р Va+c 
Now put, 
а = 2H, 
"ES 
2 
aoa 
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FULL TEST - VII 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 11111111 11 ЇЇ 7! 
1211 1Г 11111 ЇЇ! 


| Епготет Мо. | TL JL JL IL IL TL э 1 ILILILIL T] 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


g = 10 m/s? 


Planck constant 
Charge of electron 


Mass of electron 


Permittivity of free space 


Density of water 
Atmospheric pressure 


Gas constant 


Gas Constant 


Avogadro's Number Na 


Planck’s constant h 


1 Faraday 
1 calorie 
1 amu 
теу 


h = 6.6 х10:4,)-е 

е = 1.6 х 10°C 

me = 9.1 х 10?! kg 

£o = 8.85 x 10:12 C?/N-m? 
Pwater = 10? kg/m? 

Pa = 105° N/m? 

R = 8.314 J K^! тог! 


CHEMISTRY 


8.314 J K^! mol" 
0.0821 Lit atm K-' тог” 
1.987 = 2 Cal К! тог" 
6.023 x 1023 

6.625 x 1073 Ј.ѕ 

6.625 x 10:27 erg.s 
96500 coulomb 

4.2 joule 

1.66 х 10727 kg 

1.6 x 10719 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Ni=28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Хе-54, Ba=56, Pb=82, 
U=92. 


Atomic masses: H=1, He=4, Li=7, Be=9, B=11, C=12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Хе-131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - ІІІ (Mathematics): 


(SECTION - D) 
For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 
If answer is 348.4 / 251.37 / 213 


Correct Method : 


MEE ARM ER EE EE E MEC M M ———Ó———MP—MaÀ———8á Ó—T——Á—  À—aaeáÀ 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


In given diagram, their is a conducting sphere of radius r: which is surrounded 
by dielectric (ег). If conducting sphere is given charge ‘q’ then surface density 
of polarization charges on outer surface of dielectric layer is 


€q q 
А) == В 
(A) Anrs (B) 4n є, rê 
e, —1 е,-1 
с) = Па (D) (є, d 
Trs Ат e, 15 


А parallel plate capacitor (plate Area : А) connected to battery of emf ‘V’ and negligible internal 
resistance, so that one of the plate is made to oscillate and distance between plate varies as 
а= 4, +acos(at), а << do. If maximum current observed in circuit is lo, then maximum possible 


amplitude of vibration (a) is 


2 
a'l Id 
A 0 py 
(А) УАо єр (B) VVAo ео 
2 
(С) lodo — (D) lodo _ 
VAO єр VAo є, 


A slit is cut along the left bottom edge of a rectangular tank. 
The slit is closed by a wooden wedge mass 'M' and apex angle 
‘a’ as shown in diagram. The vertical plane surface of the 
wedge is in the contact with the left vertical wall of the tank. 
Coefficient of static friction between these surfaces in contact is 
‘и’. To what maximum height, can water be filled in tank without 
any leakage through the slit? The width of tank is 'b' and 
density of water is 'p'. 


Бу сччччссүсрсүс“о-очоч. сүрт: “ 


2M 4M 
di \ pb(tana — ц) € Vpb(tana — ц) 
2M 2Mcosa 
(©) V pb(sina — ucosa) "i V pb(tana — и cosa) 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


A narrow beam of monochromatic light of wavelength ‘A’ emitted by source of power ‘P’, 
propagating in x-direction gets reflected from perfectly reflecting plane mirror, having area vector 
А = А(—ї+ |). The beam after reflection falls on metal plate of area A (placed in x-z plane), 
having work function ф and photo electric efficiency ‘n’. If photoelectrons emitted are immediately 
removed from vicinity then (velocity of light is c) 

(A) Magnitude of change in momentum of photon after reflection from mirror depends only on ‘A’ 
(B) Magnitude of change in momentum of photon after reflection from mirror depends on ‘A’ 

(C) Magnitude of force exerted by light beam on mirror depends only on ‘P’ & ‘c’. 

(D) Force exerted by light beam on mirror depends only on Р” & 'c'. 


A metallic ring of radius ‘r’, charged to potential —Vo placed in free space is continuously irradiated 
by UV of wavelength (2) [assume potential at infinity is zero] then, given : threshold wavelength is 
Ào, C : speed of light, 'h' : planck's constant, m : mass of electron 


(A) Maximum speed of photoelectron immediately after emission is ^b ! | 


Vm X Ag 
: DM V 
(B) Maximum speed of photoelectron at great distance from ring is Де БІНЕ, gee 
\ т\л л) 2m 


(С) Potential of ring after prolonged irradiation is s] 
e 0 


(D) Total number of photoelectrons emitted from ring is ah = ЧЕ : J 2 
0 


Space for Rough work 
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6. If electric force (F) on a point charge 'q' due to another charge ‘Q’ obeys following law 
Qq(1— Jar)r 
dne, r? 
Where a: positive constant, г is position vector of charge ‘а’ relative to ‘Q’. 
Q(1- Jar) : 


4лв0! 


Е- 


(A) Electric field to point charge Q is Е- 
(B) ged over a closed path will be equal to zero. 


(C) Gauss’s law фёаѕ — enclosed holds true 
€o 


(D) All statements are correct. 


7. Uniform magnetic field is confined into a cylindrical region, if o-particles 
with different speeds enter the region radially, then 
(A) Faster the particle, lesser is the time spent in region 
(B) Slower the particle, lesser is the time spent in region 
(C) Slower the particle, greater is the time spent in region 
(D) Time will be same for all particles 


8. The graph shows variation of source voltage (V) and 
steady state current (1) drawn by a series RLC circuit. 
Identify correct statement(s). 

(A) Current lags the voltage 

(B) Resistance in circuit is 250/30 

(C) If capacitive reactance is 74Q, then inductive reactance 
will be 324 О. 


(D) Average power dissipated in circuit will be 204/3W. 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


A particle of mass ‘m’ slides without friction inside a hoop of radius ‘R’ 
and mass ‘M’. The hoop rolls without slipping on a rough horizontal 


surface. Initially the particle is given small displacement (w.r.t. ring), the M 
system performs SHM. 
Now answer the following questions: 
9. Angular frequency of small oscillations is 
9 m g m 
A) |—|1-— В) |—|1+— 
~ ү Ш ® ү 51) 
g =u mg 
C) ,Ц(1--- D) |= 
© ү Х М Pu Y2MR 
10. If the angular amplitude of oscillation of particle w.r.t. ring is ‘6’, then the amplitude of oscillation of 
the centre of ring is 
MR@ MR@ 
(A) (B) 
M+m 2M+m 
mR8 mRƏ 
шылы (р) ——— 
2M+m m+M 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. A liquid droplet of surface tension 4 N/m is introduced between two heavy plates of mass 1 kg 
and area 0.2 m?. If the distance between these plates (which are put horizontally) is 2 cm, and 
angle of contact is 0°, the net normal force between the plates is found to be 10 n. Find 'n'. (take 
g = 10 m/s?) 


Space for Rough work 
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12. 


14. 


A particle of mass 1 kg and charge 0.5 C, is projected in a magnetic field of magnitude 2T, with a 
velocity 3 m/s making at angle of 30? with the field. Find radius of curvature of path traced out by 
the particle (in metres) [neglect gravity]. 


A battery of internal resistance 5O is connected across a capacitor of face area 0.1 m?, distance 
between the plates as 1 cm and containing dielectric of relative permittivity 3 and resistivity 100 
От, fully inserted into it. The time constant of charging of capacitor is found to be 10n є, . Then 
find the value of 'n'. 


A charge 'q' is placed at the origin of an infinite 
chain of thick spherical conductors, whose inner 
and outer radii vary as (1m, 2m); (8m, 4m); (bm, 
6m) and so on. The work needed to take the 
charge 'q' from centre of the system to infinite 
separation, through the orifice, is found to be 


kq?¢nVn—4. Find ‘n’. 


A tightly wound toroid (10,000 turns) has rectangular cross-section of thickness 2 cm and ratio of 
inner and outer radii as e?. The self inductance of this toroid is x/10 H. Find x. 


One mole of a monoatomic gas is supplied heat such that its molar heat capacity during the 
process is 2R. (R gas constant). If during heating, its volume gets doubled, by what factor does 
its temperature change? 


Space for Rough work 
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20. 
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А rod of mass 6 kg and length 2 т, is rotating with an angular speed 1 rad/s Ф 
about a point ‘O’ such that, the rod always makes an angle of 30° with vertical. 
What is the angular momentum of rod about ‘O’ [in SI units]? Os 


30° 


Three sources of frequency 400 Hz, 401 Hz and 405 Hz respectively are emitting sound 
continuously is space. How many beats will be heard per second? 


Atoms (may be in excited state) in a material ok absorbs photons of energy 47.25 eV. We get 3 
different photons in emission spectrum having energy greater than or equal to 47.25 eV. Find Z. 


Radius of curvature of surface separating two media is 2m. 
To form real image of object, its distance from surface must 


be greater than x. Find Е 


SECTION – D 
(Numerical Based XXXXX.XX answer Туре) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


21. 


22. 


23. 


Plate 1 of a capacitor having capacitance 1.5 uF is given a charge of 30 ис while the other plate 
is uncharged. The capacitor is now connected with a battery of potential 40 V with plate 1 
connected to the positive terminal. Work done by battery is ud. 


A block of mass 18 kg is released from the top of the 
wedge as shown in the diagram. Coefficient of 
friction between block and surface of the wedge is u 
= 0.2. Magnitude of work done by friction when the 
block reaches bottom of the wedge is .......... 
(Assume that the block makes smooth transitions at 
all corners so that it never looses contact, g = 10 
m/s?) 


10m 


— 20 m ——— 


One mole of an ideal gas undergoes a thermodynamic process whose molar specific heat is 
given by the equation C = Cv + АВ. Equation of such a process is given by VT", value of nis 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


24. Two liquids A and B are mixed at temperature T in a certain ratio to form an ideal solution. It is 
found that the partial pressure of A, i.e., Pa is equal to Рв, the pressure of B for liquid mixture. 


What is the total pressure of the liquid mixture in terms of P? and P? ? 


p?p? 2p?p? 
QUSE B o 
PLTP, РЕР 
2p? 2p? 
(С) 2 (0) 8 
Р2-Р2 Р2-Р: 


25. 


NaOH 
NU See BIST А Acetone, A ат QO e = 


X and Y are, respectively. 


ка 1969 e COO CITIC 
Occ 


Cl 


Space for Rough work 
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Extraction of copper from copper pyrite (CuFeS, ) does not involve: 


(A) crushing followed by concentration of the ore by froth-floatation. 

(B) removal of iron as slag 

(С) self-reduction step to produce ‘blister copper’ following evolution of SO». 
(D) refining of ‘blister copper’ by carbon reduction 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


29. 


Titration of 664 mg of a pure organic carboxylic acid, H2A, showed a rapid change in pH at 40 ml. 
and at 80 ml of 0.1 M NaOH titrant. When 40 ml. of NaOH was added, the pH was 5.85 and at 60 
ml of NaOH the pH was 8.08. Which of the following statements are correct 

(A) the molecular weight of acid is 166 

the molecular weight of acid 664 

the рКач of acid is 3.62 

the рка1 of acid is 5.85 


(B 
(C 
(D 


0(-)©іусегаідеһуде —“9_ > A М0 759 в 5с 
(iii) H* /Н-О 

Which of the following statements are correct? 

(A) Cis 179 


(СНОН). 


СН,ОН 
(В) A contains carbonyl group ав well as С-О-С linkage 


B 
(C) B can decolorize Br, /H,O 
(D) three moles of HIO4 will be consumed with C 


O || 
к: | C—CHz—CH5CN 
(1)Moist Ад,О,л 
TE (2)KCN(EIOH-H;0)” СУ 
СНз 


Choose the correct statement (s) 

(A) The reaction involves 5м2 attack followed by conjugate addition. 
(В) the reaction involves Есв1 path. 

(C) It involves 1, 4-addition in о, B-unsaturated carbonyl compound. 
(D) It involves nucleophilic attack on carbonyl carbon initially. 


Space for Rough work 
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30. 


31. 


2% 2 АН 
Ж (в) ES (с) Oy (у 
CH; OH 1 
(А) ! [o 
(Z) (A) 


Correct statements are 

(A) X gives yellow precipitate with l2 in presence of NaOH. 
(B) Y is reduced by Fehling solution 

(С) Z gives silver mirror with [Ag(NH3)2]* 

(D) X reduces Tollen's reagent 


Select the correct statement (s) for positron emission by unstable nucleus 
(A) X-ray emission takes place 

(B) A neutron is formed 

(C) п of daughter nucleus increases 


p 
(D) A neutron is consumed 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


32. 


33. 


Paragraph for Question Nos. 32 and 33 


An inorganic salt (A) on heating upto 230°C loses its colour and forms (B), the loss of water from 
salt (A) is 36.07% by weight. Small amount of salt (B) is dissolved in 1L of water. Assuming no 
volume change after the dissolution. 100mL of the solution is treated with excess KI solution, 
results a precipitate (C) with the evolution of l2. The liberated l2 requires 20 mL of 0.25 M sodium 
thiosulphate solution. [mol. wt. Cu = 63.5, Zn = 65.5, Fe = 56, Mg = 24] 


Molecular formula of inorganic slat (A) is 


(А) FeSO4 . 7H20 (B) ZnSO4.7H20 
(C) СибО: .5H20 (D) М05О4.7Н?О 
What amount of salt (B) is dissolved in 1 L of water 

(A) 0.199 gm (B) 7.97 gm 

(C) 0.235 gm (D) 9.4 gm 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


A 50 ті 1.92% (w/v) solution of a metal ion М" (at. wt. = 60) was treated with 5.332 0 
hydrazinehydrate (N,H,.H,O) (90%риге) and the mixture was saturated with CO» gas when 
entire metal gets precipitated as a complex [M (NH2 – NHCOO);] the complex was filtered of and 
the filtrate was titrated with M/10 KlOs in the presence of conc. НСІ according to the following 


equation NaHa + IOs) + 2H* + Cl > ICI + ЗНО + Not 
The volume of M/10 КІОз solution needed for end point to arrive was 480 ml. Find the value of n. 


Among the followings, total number of cations that tends to form soluble complex with excess of 
МН,ОН(аа,) and NaCN(aq.) 
Ры”, са”, Hg”, ВГ?, Си”, Ад” 


When a liquid (molecular mass = 378) that is immiscible with water was steam distilled at 95°C at 
a total pressure of 750 torr, the distillate contained x gm of liquid per gm of water. Calculate the 
value of x. Where vapour pressure of water is 630 torr at 95°C. 


The vapour pressure of a solution containing 66. 9 gm of М(МОз)п dissolved іп 100 gm of water is 
747 torr at 373 K. The degree of dissociation of the salt is 0.565. Molar mass of М(МОз)һ = 148.3 
g/mol. Then п is. 


СН.СН-ОНЄНО 22 s A(G 450) -2-5В-2 сни) 


H 
No. of stereo isomers possible for compound (C) are 


Find the number of acid(s) from the following in which X — H bond is/are present, Given X is central 
atom: 
H,PO,,H,P,O;, Н,Р,О,, Н,5,О,, Н,РО,,Н,ВО,,Н,Р,О, 


Diethyl oxalate is condensed with Diethyl pentan-1, 5-oate in the presence of sodium ethoxide to 
form а product (A), which on acidic hydrolysis followed by heating gives another product (В). Now 
(B) is treated with sodium in liquid ammonia to give (C). Find the degree of unsaturation in (C). 


Space for Rough work 
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41. 


42. 


43. 


The rate of decomposition of NHs(g) takes place at 10 atm on platinum surface. What is rate of 
formation (in M тіп!) of Н, (9). If rate constant of reaction 2NH, (g)——N, (g) - 3H, (g) is 2.0 


Мтіп”! ? 


How many molecules in which dz? orbital involved in their hybridization of central atom? 
Хе, XeOF, BrCl,, [Ni(CN), | (МО, ]^.[Fe(CN), |” 


(i) HgS, PbS, CuS, CdS, SnS, BizS3 among the given sulphides, the number of sulphides which 
are more soluble in water than MnS is x 

(ii) Pb(OH),, Ва(ОН),, Zn(OH), ,Ca(OH), ,Cu(OH),, Fe(OH),. Among the given hydroxides, 
the no. of hydroxides which are less soluble in water than Mg(OH), is y. 

Then calculate x + y 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


For the following cell 
Pt, Н> | НА || KCl, HgzCle| Нд, 
{atm (0.1 M, 100 mL) (1M) 
what volume (mL) of 2. 5 M NaOH is required to be added to left hand half cell in order to 
maintain the emf of the cell 0.5164 volts. 


Given Ksp HgzCle = 4.2 x 1078: E? = 0.28V 


СГ,Не Сі, (s)|Hg(1) 


For НА (рКі-2.8, рк = 5.2) 


А compound [A] CxHyOz on catalytic hydrogenations gives [B] CxH:14O. [A] on reaction with hot 

alk. KMnO; followed by acidification gives tricarboxylic acid [C], which on heating with sodalime 

gives cyclopentane. Acid [C] can also be obtained by oxidizing 1, 2, 4-cyclopentane 
X427 


tricarbaldehyde, find the value of 


An ideal gas having initial pressure P, volume V and temperature T is allowed to expand 
adiabatically until its volume becomes 5.66 V, while its temperature decreases to T/2. Work done 
by the gas during expansion is given by W = X PV. Find the value of X. (given (5.66)°4= 2) 


Space for Rough work 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


47. 


48. 


49. 


A function is defined for all real numbers and satisfies f(2+x)=f(2—x) and #(7 +х) = #(7 –х) 
for all real x. If x = 0 is root of f(x) = 0, what is the least numbers of root f(x) = 0 must have in the 
interval -1000 < x < 1000 

(A) 402 (B) 401 

(C) 200 (D) 201 


In {a,}, a, =2 эс сыйы for n>1 
а, 


Let P» be the product of its first n terms, then the value of P oog is 


| 
(A) -7 


(С) 


In AABC, {ап ZCAB = z and the altitude from A divided BC into segment of length 3 and 17, 


the area of ABC is 
(A) 110 (B) 112 
(C) 95 (D) None of these 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. Let f(x) is a real valued function defined by : 
1 1 
f(x) =x? +x? [tf (tdt + x? (уа! 
-1 -1 


Then which of the following holds good ? 


Ї 10 30 
A) | t-f(t)=— B) f(1) + f(-1) = — 
(A) J 0) "T (В) t()« (71) = = 
1 1 20 
(C) | цуаг» | (уа! (б) je 
-1 -1 
51. Let A, B, C be n xn real matrices and are pairwise commutative and ABC = On and if à = det 
(АЗ + B? + СЗ). det(A + B + C) then 
(A) A> 0 (B) A< 0 
(C)420 (D) Xe (-о, o») – (0) 
52. If variable line x(3 - A) + 2y(2-AX) - (7 - A) 20 always passes through a fixed point (a, b) where à 


[(sinx) - 2] + {cos x} 


is parameter and |= lim TEE where [y] and (y) denotes greatest integer < y 
xo (a-b) x-[x]- 

and fractional part of y respectively, then: 

(A) a+ 2b - 3 (B) a-b «21-2 

(C) 1-1 (D) | does not exist 

53. If f: N >N, and for xz» x1, f(x2) > Қа) V x1, xee N and f(f(n)) = Зп, Уу n eN then 
(A) f(1) = 2 (B) f(2) 2 3 
(C)f(1) 2 3 (D)f(2) 2 4 


Space for Rough work 
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Let first and second row vectors of matrix A be r = [113] and т, = [2 1 1] let the third row 


vector be in the plane of Т and ў perpendicular to Т, with magnitude V5, then which of the 


following is/are true? 
(A) Tr. (A) = З 
Volume of parallelepiped formed by г, and хт, equals 30 


(B) 
(C) Row vectors are linearly dependent 
(D) | 55651551 Bx ]=0 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


55. 


56. 


Paragraph for Question Nos. 55 and 56 


A parabola passes through the points A and B, the ends of a diameter of a given circle of radius 
‘a’. A tangent to the concentric circle of radius ‘b’ is the directrix of the parabola. 


If AB and a perpendicular diameter are taken as coordinate axes, the locus of the focus of the 


parabola is 
x? y? x? у? 
АРЫ ЕС B ааг) 
x? y? 


The length of the latus rectum of the locus of the focus of the parabola for a = 4 and b = 
З is 

А) 14 B) 7 

(A) 5 (в) 5 


(С) 


Фо | 
— 
о 
— 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. 


58. 


59. 


60. 


61. 


62. 


Let L denotes the number of subjective functions f : A > B, where set A contains 4 elements and 


set B contains 3 elements. 
M denotes number of elements in the range of the function. 
f(x) = sec '(sgnx) +cosec (вопх) where sgnx denotes signum function of x. 


And М denotes coefficient of Ё іп (1-- t^)*(14 13 )°. 


The value of (LM + №) is à, then the value of 5 15. 


© 4 © п? -1 © (1+ n)? 
Let L= 1 М- and N= 

Ц 3 Пу П 1«2n^ 
Then find the value of L' + M^ +N”. 


RITE 


If P = , then [P] is {where [.] is GIF} 


For any non empty finite set A of real numbers, Let S(A) be the sum of the elements in A. There 
are exactly 61 of 3-element subsets A of {1,2 .....23} with S(A) = 36. The number of 3-element 


subsets of {1, 2, 3, ......23} with S(A) < 36 is m, then the value of 1 is 


The function t:R > R satisfies f(x?).f"(x) = #'(х).# (х2) for all real x. Given that f(1)=1 and 
f"(1) -8 Д then the value of f'(1) + f"(1) is. 


The value of a, if a and b are integers such the x? — x — 1 is a factor of ах” +bx'® +1 is P, then 


the value of SE 
329 


Space for Rough work 
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64. 


65. 


66. 
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р 
Let |= [(1- х®°)?9 x'"'dx and 


0 
1 
J= Гв _ ТТМ x dx 
0 


If : is equal to ™ where m and n are co-prime then find the value of (==) 
n 


Let Mn be the nxn matrix with entries as follow: for 
1<і<п m, =10; for 1<і<п-і M, =M, -3 all other enteriesin Mn are zero, Let D, be 


i+1,i 1,141 


e 1 
the determinant of matrix Mn, then 2.35.51 can be represented as р. where р апа q are 
n=1 n + q 


relatively prime integers, the value of p + q is M, then value of т. is. 


Let A, B, C, D be the vertices of a regular tetrahedron each of whose edges measures 1 meter. A 
bug, starting from vertex A, observes, the following rules, at each vertex it chooses one of the 
three edges meeting at that vertex, each edge being equally likely to be chosen, and crawls along 


that edge to the vertex at its opposite end. Let p = 5250 the probability that the bug is at vertex 


A when it has crawled exactly 7 meters. The value of n is z, then the value of e is. 


The equation 2°+2°+1=0 has complex roots with argument between 90? and 180° in the 


complex plane, determine the degree measure of 0 is p, then the value of - 


Space for Rough work 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


67. 


68. 


69. 


bj/la+b 


Let S denote the sum of all T(a, b), where a and b are nonnegative Integers with a+b < 6. Then 
the value of S is. 


For nonnegative integers a and b with a+b <6, let T(a,b) = lel 5 | {where 8 ="C,} 


A circle is circumscribed around an isosceles triangle whose two congruent angles have degree 
measure x. Two points are chosen independently and uniformly at random on the circle, and a 


chord is drawn between them. The probability that the chord intersects the triangle is 55. Тһе 


difference between the largest and smallest possible values of x is. 


The number of integer values of k in the closed interval [-500, 500] for which the equation 
log(kx) = 2log(x + 2) has exactly one real solution. 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - VII 


PAPER-2 
Q. No. PHYSICS Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 

1. D 24. B 47. B 

2. с 25. р 48. B 

3. A 26. D 49. A 

4. А,С 27. А,С 50. B, D 
5. A,D 28. A, B, C, D 51. А, С 
6. А, В 29. B,C 52. A,D 
7. А, С 30. A,C 53. A,B 
8. A, B, C, D 81. B,C 54. B, C, D 
9. B 32. с 55. с 

10. с 33. B 56. A 

11. 9 34. 3 57. 4 

12. 6 35. 3 58. 8 

13. 2 36. 4 59. 2 

14 6 37. 2 60. 5 

15. 8 38. 6 61. 6 

16. 4 39. 3 62. 3 

17. 4 40. 2 63. 5 

18. 8 41. 6 64. 1 

19. 5 42. 4 65. 2 

20. 5 43. 4 66. 4 

21. 01800.00 44. 00004.00 67. 18564.00 
22. 00720.00 45. 00004.50 68. 00038.00 
23. 00004.00 46. 00001.25 69. 00501.00 
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Physics PART - | 


SECTION- A 


1. D 
Induced charge = 4 - 2) 
е 


ary 
€) _ ale, -1) 
2 


Surface density = 


4nr " Ane, 12 
2. C 
d-doacos(ot 
аа Hey o) d єр A 0 (ot) 
dt dt dt| dy +acosat 


_ V e, A[aosinot] 
(4, + acos ot)? 
_ V є, A[aosin ot] 
[dg + acos ot]? 
When sinot = 1,cos ot = 0, ‘I’ becomes maximum 


Vo 


(F 


water )у = 


(Htana)bpg 


(F 


water )х 


(pg)(Hb) (Fue d. 


When 'H' is max friction will be maximum. 
Use condition of equilibrium. 


4. А, С 


Change іп momentum of each photon = цан! 


Force exerted by light beam on mirror = 20-) 


5. A, D 
Ring is at (-)ve potential and V(o) = 0, electric field due to this potential difference will accelerate 
electron away from ring for maximum speed of photoelectron immediately after emission 


Be ho tye мы (1T 
m (X Ag 
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For maximum speed of photoelectron at оо” 


ш +eVo = ne + mV'2 


x ro 2 тах 


V' = 2hc i i ‚ 2ёМо 
max Ed x m 


After prolong irradiation, potential of ring will change 


hc hc hc(1 1 
X = NH + емад > К, = 1. + 


‘n’ : Total no. of photo electrons emitted then 


К(пе) һс(1 1 

: s; Ч (Vo) = (0) 
А,В 
ET (A) 


q 
Assume Q is at origin, consider a circular loop of radius ‘r, r will be ET 


perpendicular to di 

As E is along T 

So ГЕ -0 

Consider sphere of radius ‘r’, E will be along ds at any position 


ДЕ = &(E)(ds) = Еф gs - 20-01) (4x2) = Q 4- Jar) 


2 


4т єє r €o 
A,C 
C 
AD -Rsin? -rsin(90* 5 E 
2 2 
0 r 
— tan—=— 
2 R 
Also, R = "У 
qB 
0 ГОВ 
> tan— = —— о 
2 mv 90°— 0/2 


B ; 
Angular velocity, œ = = = T — constant for all a-particles 


So, time period will higher for the particle whose. “0” is higher, 
i.e., velocity is lower. 


A, B, C, D 
Voltage leads current (see at t = 0) 
If | = 400 sin ot [lo = 400] (in mA) 
Then V = 200 sin (at + 9) [Vo = 200] (in volt.) 
At t= 0, V = 100 = эс 
НЕ 200/ V2 ee 
Ims 4-2 
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Also, 2 = cos > В = 250430 


R?4(X,-Xg) =Z? > Х-3240 
Average power = Ims Vrms COS ф 


= 2043W 

9. B 

10. C 

Sol. Centre of ring has are 'a' 
a : acceleration ring w.r.t. ground 
b : acceleration of particles w.r.t. ring 

— а 
ma 


Hence w.r.t. ‘C’, for the particle 


N cos Ө = mg (0) М! 
N sin Ө + та = mb (ü) 5 9 
And for the ring imd ---- 
> Nsin0—f- Ма ....(iii) 

f.R = MR? .a/R mg 
=> f=Ma . (iv) 
=> М sin 0 = 2Ma 

N 2» mg 

mg.0 = 2 Ma 

a= 790 

2M 

From (ii) 

М sin Ө + ma = mb 
> 2Ma+ma=mb=> а (2M + m) = mb 

MI (ом + ст) = mb 

2M 
Put 0 =< [x: displacement of particle w.r.t. ring] 
> У(ом+т)у/- > o= [1+ )x 

2M R R 2M 


is 81.2 
R 2m 


Part —2 
a = mb/(m + 2M) 
mx 
= y 2——— 
m * 2M 
[y: displacement of ring w.r.t. ground] 
mR0 
= y =—_ 
m+2M 
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SECTION - C 


11. 9 
If we draw the FBD of upper plate, we see 
Po. 


Po-s/R)A i.e. S - 
mg іш ( |А+то —Á 
This force “(S/R) A + mg” must be balanced by normal reaction at same points from concern 
plate. 
Hence М = (S/R)A + mg = N = 90 
Hence п = 9 
12. 6 


Acceleration of particle w.r.t. an observer moving with и cos 0 (along B) is 


| (иѕіп Ө)? 
В 
| | | | ЖЕЛЕ (usine)? 2. 
Since this observer is not accelerated, hence net acceleration of particle is also -————,, which 
is perpendicular to its net speed ‘v’. исо50 и 
2 цана 
Hence ROC = | 
а ! 
ти 5їп Ө | Же 
R qB mu а --------- 3 usino 


sin?^0 5020 (ВвіпӨ 
Putting values, we get ROC as 6 m. 


V R 
Both the circuits are equivalent, since 

q/c = НА (1) and і — ін = dq/dt (ii) 
Satisfies both 
Hence, time constant of circuit will be 

t = Reff. C R 
Where Reff = R.Rı/R + Ri 


RR 
Thus = 1С 
сан [кек 
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Putting C шар and п 0 
а А 


We get т= 100 є, 


> n=2 

6 

Electrical energy is present everywhere except the space occupied by conductors. When the 
charge is taken to infinity, energy will be present in the entire space surrounding it. Hence work 
done by external will be equal to the energy in the missing space. 


2 2 
wa MELA) ЛИН 
2\1 2 2\3 4 


2 2 
A Ї Ves LPS TN үк én2 
3 4 2 


2 2 
= kq?/nJ2 
Hence n = 6. 
8 
Bx2nr = МІ 
s gue ton 
2дг 


Flux through small element = НИЛ на 


лг 
b 
= Flux through a cross-section = Воп раг 
2n : 
9 PNR fB) 
2n a 


2 
= Flux through ‘№ turns = i anf 2) 
T 


a 
2 
> c ә "nl 2) 


| 2т а 
Putting values, we get L = 0.8 
Hence п = 8 
4 
dQ = dU + ам 
=> ncdT =nc,dT + Рау 
= падате атау 
2 ү 
ау ат 
> — = |— 
V 2T 
v? 
— — = сопзі. 
Т 


Thus, оп doubling volume, temperature changes 4 times. 


аии €——MM € M—— € € а —— M a o — € M 
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4 
dL = (dm)(.x sin6)x Ф 
т 2 _. 
= —dx.ox* sind 
pz : SN 
; р 19 dL 
> dL Tem? [гау ! N 
©. СОО хаяв 
т/2осіп0 | dx 
> і------ I 


3 
Putting values, we get L = 4. 


8 

A and C will produce 5 maxima per second (at an internal of 0.2 sec) 
B and C will produce 4 maxima per second (at an internal 0.25 sec) 
A and B will produce 1 maxima per second (at an internal 1 sec) 


Total no. of maxima in 1 sec is 7 secondary + 1 primary = 8 maxima 
5 


As we are getting 3 different photons so transition 1.51 z“ 
must be from n = 3 to n = 1 and energies of these 
photons are more than or equal to 47.25 so initially 3.4 2? 


electrons must be in n = 2 | | 
3.4 z? — 1.5122 = 47.25 13.6 22 
> z=5 
5 
no n Np = 
V u R 
По П-П N 
V R V 
По П = ny 
U--X > = 
V R X 
For real image V must be «ve 
Riche eg 
R x 
nR 
> х» 
П2 = 
SECTION - D 
01800.00 


Charge is initially distributed as shown in figure. Now after connecting the battery, potential 
difference across the plates of the capacitor should also become 40 V in steady state. 
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Hence, Qt = CV 30uC — 
= (1.5) (40) uC 
= 60 uC (Charge on inner surface) 
Hence, charge supplied by battery is 45uC 
So, work done by battery, W = (Q) (V) 
= (45uC) (40V) (1) 
= 1800 uJ 


So, answer is 1800. 


22. 00720.00 
Hence, work done by friction is independent of f, = umgcos 
angle of inclination. It only depends upon І 
horizontal displacement. 
So, (Wr) = (0.2) (18) (10) (20) 
= 720 J y 


| -(нтосов0)( 


= umg x 


23. 00004.00 
GiventhatC=Cv+4R  ... (1) 
Compare with dQ = dU + PdV 
Сат = Суат + Рау 
dV 
С-С,-Р-- a 2 
vt dT (2) 


We get, йн EN 
dT 
_RT dv 
V dT 
af- dv 
T V 


(пт = nV 
VT ^ = const 
Hence, n = 4 


4R 
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Chemistry PART - II 


SECTION - A 
24. B 
Pa = Рв 
XA . P* = Хв. Р, 


Similarly, X, — Pl, pU 


25. D 


Сао оо CCo 


cm `H РЄ; » 
(Y) 


26. D 


27. AC 
Since 4 milli mole of NaOH was required to reach first equivalence point, the molecular wt. was 
664 
SVIME 2168 
4т то! 


60 ті of NaOH is represented ру a point midway to second equivalence point, at which 
pH = Pkaz = 8.08 
At the first equivalence point, 


Pka, + Pka, 
pH = 5.85 = ——— ——. 


n. РКат = 3.62 
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28. 


29. 


30. 


l + 28,07 — 27 + 5,07 
millimoles of thiosulphate required = 0.25 x 202 5 
2. millimoles of l2 used = 5/2 


. millimoles of CuSO; dissolved = : 2-5 
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A, B, C, D 
CHO 
CHO Шал ааа 
HCI 4 N 
CHOH +Me,cO—“* H2C—O Me 
(A) 
СН,ОН (i) СН, = CHMgCI 
(ii)H,O 
НС--СН» 
оно СНОН 
СНОН (NO. хүрэн ын 
NR e (ii)H* О Ha0—0^ “ме 
B 
СН,ОН 
С 
BC 
AC 
h N 
Р зог ШАН, Ph  „CHANH3 Бх ad ША 
"АГ ON ——— ^^ + C=O + HCHO 
CH3 OH CH3 OH CH3 OH 
CH3 
H' (X) (Y) 
(йг 
ханаж 
CH; 
(Z) 
BC 
G 
B 
(for 32-33) 
CuSOz.5H20 (s —“— CuSOa(s) 
(A) Blue (B) white 
200680, + 4КІ ——> Си + 127 + 2K?SO4 
ppt 


34. 


35. 


36. 


37. 
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= (WE) со, = 5 x 10% x 159.5 = 0.797 gm in 100 mL of solution. 
Hence in 1 L solution (wt.) of CuSO. dissolved = 7.97 gm 


SECTION- C 
3 
ues — mol = 0.016 mol 
nhydrazinehydrate = DEEST mol = 0.096mol 


1 
Neg. КІОз- 4x TOES 0.48L = 0.192 eq. = neg. hydrazine reacted with КІОз 


.192 
- n hydrazine left after reaction with M™ = CE mol = 0.048mol 


2. n hydrazine hydrate reacted with M™ = (0.096 — 0.048) mol = 0.048 mol 
М" + n HENNHCOO- — [М (H2NNHCOO);] 
Aye  l 0016 1 


n 0048 3 


N hydrazine 


“n=3 


3 
Си Са”, Ag* 


4 
Ya _ Pa 
Ys Р 
п, Р, 
в Ps 
X 
378 _ 120 
1 630 
18 
378 x 4 
Hence x = = 
21x18 
2 
| 66.9 | 
Mole fraction of solute (x) = 148.3 —8.03x10? 


66.9 (100 
148.3) (18 


Relative lowering of vapour pressure 


Р”-Р (xxi) AP эс 
— z — —— = 

p? p? 
2 ШАН, =8.03%10" xi 


M(NOs)) — М" + nNO; 
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1-a a na 
Van't Hoff Factor i = (1 + na) 2 [1 + 0.565n] 


i- E 
760x8.03x10 


1 + 0.565 n = 2.13 


21052 
38. 6 
39. 3 
H,PO,, H,P,O,. H,PO, 
40. 2 
EtOOC 
COOEt COOEt 223 ZO 
2.А 
COOEt COOEt 
EtOOC b 750 
(А) (В) 
20 Na/Lig.NH, 
~OH 
(C) 
41. 6 
1 d(H, ) 


= k[NH, | 


ЧН) -Зх2-бМтіп” 
dt 


42. 4 
XeF,, XeOF, BrCl,, | Fe(CN), |” 
43. 4 


(i) all given sulphides are less soluble than MnS, hence x = 0 
(ii) РЫ(ОН),, Zn(OH), ,Cu(OH), , Fe(OH), , are less soluble than Mg(OH)z , y = 4 


Hence ; x + y = 0+4 = 4 
SECTION – D 


44. 00004.00 
Anode half cell Нг-» 2H* + 2e 
cathode half cell Hg2Cl2 s) + 26 — H + 2C- 
Net cell reaction Hg2Clas) + H2 > 2H* + Hg() + 20Г 


б 0059! log [nr] x[cr | 


cell 


^ Е = E 


Ay 


0.5164 -028- 


= log [uy ; Py = latm, Cl=1M 


a Ер M  — Q— M M ————ÓÁ. 
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0.2364 = —0.0591 log[H*] 
_ 0.2364 _ ЖЕ pk, + pk, 
0.0591 2 


In order to maintain the pH of left hand half cell the vol. of NaOH required 
0.1x10022.5xV (1% equivalence point) 


1 
V= w. =4mL 
5 
00004.50 
Нум 
---<---»- 
оно HOH,C 
B 
COOH 
@ Hot. KMnO, _ COOH 
Gi) Ht 
HOOC 
(C) 
2. Ais СгвНіоО 
x= 8, у= 10 апа 2-1 

00001.25 


For an adiabatic process, 
ТУ”! = constant 


eT z 
ТУГ =T,V} '=- (5.66V,)' i 


Hence, 2 = (5.66)' 

or log 2= (y - 1) log5.66 

S y=1.4 

The gas is, therefore a diatomic gas and have five degrees of freedom. 
The work done by a gas during an adiabatic process is 


W= P,V, -PV 
y-1 
Since РУ! = Р,У/ = P,(5.66V.)' 
Р, = fl 
(5.66)! 
W = у PV, ! = 1.25 Р.М: 
(5.66)! 0.4 
or W= 1.25 PV 
Hence; x = 1.25 
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Mathematics PART -III 


SECTION- A 


47. B 
Sol. f(x) = f(4-x), f(x) = f(x+10), f(x) = Қ14-х). There are 201 multiple of 10 and 200 numbers that 
remainders have 4 divided by 10. 


48. B 
1 a 1 
Sol. an =1 =1 "-- 
йн ana а-1 1-a, 
1 
aig =1— =1+(a,-1)=a 
n+3 ds ( n ) n 
So, {a,} is periodic sequence with period 3 
1 
a,-2 a8, 7:5 a, =—1 
p, --1 


49. A 
Sol. tan (22) = tan" 3 C tan" 17 А 
7 X X 
346 
22 х X 


ЕЕЕ 
1-1-11-- В 
Х Х 3 17 
11x? - 70x -56 = (x 11)(11х +51) =0 
->Х-11 


A=5(3+17)(11)=110 
50. B, D 
Sol. We have f(x) = x? + ax? + bx? 


1 1 
Where а = [t.f(t)dt and b= [f(t)at 
ES -1 


Now, а= filerne + bt? |dt 
=f 


a= 2o [i'd - 2 (1) 
^ 5 


Again b = ШІ ш ІШСЕ +60 dt 


M 
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дай ...(ii) 
3 

From equations (1) and (ii) 

ба 2(а-1) 


b= 


Hence fi f(t)dt = nd [оа a 
E. ШІ 1 111 
х) = (a + 1)х? + bx? 


(1 


=(a+1)+b | 
f(-1) =(a+1)-—b 
M+ = Җа+1) = 75 
Ага (0) 10) 20-27 


51. А, С 

Sol. АЗ + ВЗ + СЗ = A? + ВЗ + C? - ЗАВС 
= (A + B  C)( A24 B? + С2 AB - BC СА) 
= (A + B + C)(A + oB + о2С)(А + o*B + оС) {œ = cube root of unity} 
=(A+B+C)(A+ 0B + e&C)(A +В ко) 


then det(A? + B? + СЗ). det(A + В + C) = det(A + В + C)? . det(A + oB + @°C) det(A + оВ+ o?C) 
= (det(A + B + C))? . |det(A + oB + a?C)[» 0. 


52. А, D 

Sol. The given variable line can be expressed as 
=> 3х + 4у-7+ Ах -– 2у +1) =0 
>L,+AL, = 0 


L, = 3х + 4у-7 = 0,1, = х- 2у+1= 0 
Point of intersection of Li = 0 and L2 = 0 іѕ (1, 1) 
" а= б= 1 >а+20 = 3 
Кез lcm [sinx] — 2 + {cos x} 
x20. (Х)-1 
S lim [S00 h)]- 2+ (cos(0 - h)) 
ho {0-h}-1 
_-1-2+1_-2 
1-1 0 
Hence | does not exist 


53. A,B 

Sol.  f(3n)-f(f(f(n)) = З (п), Vn e N 
put n = 1, f(3) = 3f(1) 
f(1) 1 as if f(1) = 1, then 
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3 = f(f(1)) > f(1) > 1 
so f(1) =2 
(2) = f(f(1)) = З 
54. В,С,р 
So. As & = (x1) xi = (55 - (51); 
= 6(2i + j - K) - e(1 + j - 3k) = (61 — 12k) 
-. Row 3 vector pote) Аб-і-Ж or -i+2k 
6/5 
11 3 113 
А=|2 1 1|ог|2 1 1|=Тг(А)=0,4 
10 -2 -1 0 2 


Also, [5 5 х | = 11515 xt 


= /6.4/5.4/6.4/5 =30 


Since r,r, and r are coplanar 
— they are linearly dependent 
[SE Ext ха] въ =0 
55. C 
Let A =(-a,0), B =(a,0), the equations of the circles аге х? + y? = а? and х? « y? =b? ......(1) 


Any tangent to (1) is y=mx+bv1+m? 
Let (h, k) be the coordinates of the focus, A and B lie on the parabola. 


Tem? (ha? +k? = -ma e by/1a m? 
And 414m? (h — a) +k? =ma+bv1+m? 


2 2 


Eliminating m from the above equations, we get the locus as pe =1 
b^ р-а 
56. A 
2 2 
For a=4,b = 3, the curve becomes 9 7 1 
2 
ТТТ; ы ce 
A 3 3 
SECTION - C 
57. 4 
Sol.  L:3*-[?C,(2^ - 2) &?C,] - 36 
M: If x » O,sgn(x) 21 
T T 
f(x) =0+—=— 
(x) ae 
For x =0 f(x) is not defined 
2. Бог x <0, f(x)ea- 527 
2 2 
:М-1 
N : Coefficient of t? = coefficient of t? in (1-- t)? x coefficient of t? in (1-13) 
=5x8=40 
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Sol. 


59. 


Sol. 


60. 


Sol. 


61. 


Sol. 
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= 0М+ № = 36 + 40 = 76 


8 
-11-2):175) 
nF) та 


pz 
6 
е (m -1 ».n-1 (п2 +n+1) 
M- | 
Пк Пан (n?-n+1) 
E 2 п+п+і 2 
хэер(0-1) 3 3 
ша 
3 
am ran ye 211 n | 
N= as 
Шингэн П n n+2 
_ 2( +1) 2 
п+2 
>N=2 
L14M‘4N7=64 344-8 
2 2 
2 


Let s =$ Jio n T= 3, 00-40 
/25- У V20+2Vn : > (to. ,100-п-,10-.0400-п) 


J2s- Y (Vioc n + 15 Vn) = 
425-8-Т 
8-184 


5 

For each 3-element subsets x = (a, b, c) of the set M = {1, 2, ...... 23} with a+ b+ c < 36, map f(x) 
= (24 — а, 24 — b, 24 —c} then f is a bijection the set Сі of all three element subsets of M with а + 
b + c < 36 and set Сг of all three element subsets M with а + b + c > 36, Hence |C,| = |C;|. 


Total = 2С, = 1771 different 3 element subset of М, |C,| = 50 771-61) = 855 


6 
Given, f(x^).f"(x) = f'(x).f'(x?) 
Put x =1 in the given relation 


ED- = (FY 
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Let Ғ(1)-а and f"(1) =b 

zi b=a° ....(1) 
Differentiating the given relation 
х2) "(x) +£"(x).2xf"(x?) 

= f"(x)f"(x?) + f'(x).(2x) (х2) 
Put x =1 

8+ 2ba = 2ab + ab 

> ab=8 ....(2) 


62. 3 
Sol. Since roots of x?-x-1=0, are P = 50 + 5)and q= 50-45) 
ax" + bx'* «120 
ap" +bp" = –1 ...(1) 
aq" +ра = -1 ..(2) 
Multiply (1) by а' and (2) by р” 
ap +b = -q'^ 
aq«b--p^ 
p^-q^ 8 8\4 ,„4\(„2,„2 
EOS = (p° +9°)(p* + д“ ра (p +a) 
p+q= р“ «q' = (0° «q*) -2(ра) -9-2-7 


2 


p«q-83  p'q'-(p'«a*) -2(ра) = 49-2- 47 
a=47x7x3x1=987 
63. 5 
1 
So. d= f (1— x5)! x'? dx 
0 


01 


ЦАНЫН 1 
[c gy | [1001-599 (—50х®)^—ах 
0 0 
0 


101 


fa _ x” 4 " (1 _ xot? dx 


1 1 
= 50 а KP ах -fa —х°%)'%° х!%0 a) 
0 0 
5101, 5000, 
101 101 
1_ 5101_т 
J 5000 n 
m-1-n 5101-1-5000 | 


20 20 


5 
64. 1 


Sol.  D,-|[t0) о, =з 9 


=10х10-3.3 = 91 
3 10 
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Sol. 


66. 


67. 


Sol. 


68. 


Sol. 


19 AITS-FT-VII-(Paper-2)-PCM (Sol.)-JEE(Advanced)/18 


12928 10:31 з 3| 1810 
D.-|3 10 3|-10 -3 0 
3 B i b ME b N 
0 3 10 


D, = 100, , -9D, =10(D , - D, ,)* D, ; 

D, = 10D, - 9D, = D, =1 by recursion formula D4 = 7381 
D, -D, -10-1-9 

D, -D, =81= 9? 

D, -D, = 820 -91= 729 = 9? 

D, - D, = 7381-820 = 6561 = 9 


D, =D, +9'+97 +....9" = 7/9 
i=0 


Desired sum 
~ 8.9"*! —1 24077-1-1 4497! 72 
ES A 


p+q=1+72=073 


2 
For п = 0, 1, 2..... Let an be the prob. That bug is at vertex A after crawling exactly n meter's, then 


1 
алы = 40 x an) 


Become the bug can be at vertex A after crawling n + 1 meter if and only if 
(i) It was not at A following crawling of n meter (this has prob 1 — an) 
(ii) from one of other vertices it heads towards A (thes probability 1/3) 


: 1 2 

Since a,=1 а,-0 82-85 84-5 
7 20 61 182 
а,--- a, = =— as = = а, = = 
27 81 243 729 


4 
Multiple the given equation by z? — 1 = 0 

Yield 22-1-0 

2, = cosn,40? «i sin n 40?n = 0, 1, 2.....,8 of these only zs and 24 are in the second quadrant. 


However, Since the solution of z? — 1 = 0 are distinct and since 2316 a solution of z? = 1 It cannot 
be solution of the original equation. It follows that desired root in z4 with of agree measure 160?. 


SECTION- D 
18564.00 


3 
The sum as 51:17: хан уа БУ af Oye . 
0 1 2 3 6 
We can see the sum we wish to compute is just the coefficient of the x9 term. However 


18 
P(x) = ((1+ x)6)? =(1+x)®. Therefore, the coefficient of the x9 term is just | B | = 18564 


00038.00 


The probability that the chord doesn’t intersect the triangle is 58 


The only way this can happen is if the two points are chosen on the same arc between two of the 
triangle vertices. The probability that a point is chosen on one of the arcs opposite one of the 
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69. 


and the probability that a point is chosen on the arc between the two-page 


, 


base angles is е5 
180 


angles is TX. 


| x Ї (190-2) d 

180 180 25 

This simplifies to 

x? -120x 43024 - 0 

Which factors as 

(x -84)((x —36) 2 0 

So x = 84,36. The difference between. 


. Therefore, we can write 


00501.00 

The equation log(kx) = 2log(x + 2) is valid for kx > 0 and x» -2. 

It is easy to seen that the all negative values of k make the equation log(kx) = 2log(x +2) have 
500 integer values and for positive reason of x, k has only one value. 
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JEE (Main)-2018 


FULL TEST - VII 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate к ЕЕ ЛЕ ЛЕ ЫН 
LJE JEJE ETE EE IEEE E EE] 


шөтенне — — |ГІТПГІПГІПІГІГІПІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К -19, Ca=20, Cr=24, Мп-25, 
Fe=26, Со-27, Мі-28, Cu = 29, 7п-30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A particle moves along a circle of radius ‘R’ with speed varies as v = aot, where ao is a positive 
constant. Then the angle between the velocity vector and the acceleration vector of the particle 
when it has covered one fourth of the circle is 


б) ta (2) В) tan" (2 
(C) тал“ (x) (D) tan 


2. Two blocks A and B of masses 2 kg and 8 kg 
respectively are kept in contact and pressed against a 
rough vertical wall by applying a horizontal force F = 
50 N as shown. The frictional force acting between the 
two blocks is 
(A) zero 


3. A small body of mass 'm' is placed at the top of a smooth sphere of 
radius 'R' placed on a horizontal surface as shown. Now the sphere 
is given a constant horizontal acceleration ao = g. The velocity of 
the body relative to the sphere at the moment when it loses contact 
with the sphere is 


gR 2gR 
(А) E (B) Лаг 
[5gR 7gR 
(С) сс (D) nos 


Space for rough work 


ШЕ 
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4. A ball of mass m is attached to the lower end of a vertical string whose 
upper end is fixed. An identical ball 'B' moving with a velocity vo = 6 m/s at 
an angle 0 = 45° from vertical collides elastically with the ball ‘A’ as shown. 
The velocity of the ball 'B' just after collision is 


5. A thin uniform spherical shell of mass m = 2 kg and radius R = 10 cm 
is placed on a rough horizontal surface with a coefficient of friction u 
= 0.4. A horizontal force 'F' is applied to the spherical shell at a height 
R/3 above the centre as shown. The maximum magnitude of the 
applied force 'F' for which the spherical shell will be rolling without 
slipping is (take g = 10 m/s?) 


(A) 20 N (B) 30 N 
(C) 40 N (D) 60 N 
6. A block of mass 2 kg is kept on a truck moving with a constant 


acceleration. The height ‘h’ of the block is 60 cm and its width ‘w is 
15 cm. The surface between the block and the truck is sufficiently 
rough to prevent slipping. The minimum acceleration of the truck at 
which the block will topple is (take g = 10 m/s?) 

(A) 2.5 m/s? (B) 3.5 m/s? 

(C) 4.5 m/s? (D) 5.5 m/s? 


Space for rough work 
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A uniform solid sphere of mass m and radius 'R' is imparted an т, R 
m | 2 
initial velocity vo and angular velocity о, = = and then placed on 


a rough inclined plane of inclination ‘6’ and coefficient of friction 
н -2tan0 as shown. The time after which the sphere will start 


rolling without slipping is 


(А) 2-2 (B) — 
2gsin0 4gsin0 

(c) 2-2 (p) 2-2 
6gsin Ө 8gsin0 


Two thin films of same liquid of surface tension 'T' are 
formed between a smooth rectangular wire frame and 
two thin uniform straight wires each of mass 'm' and 
length 1 connected to a massless non-deformed 
spring of stiffness ‘k’ and then the system is released 
from rest. The maximum elongation produced in the 
spring is 


2T4 4Т/ 
A) --- В) =_= 
(А) = (B) = 
6Т/ 8Т/ 
C) — Di л: 
(©) = (D) << 
А steel wire of negligible mass, length 21, cross sectional area 7 7 о ; А 
‘A’ and Young’s modulus ‘Y’ is held between two rigid walls. А й 7 
small body of mass ‘m’ is suspended from its middle point ‘O’ as : т 4 
shown. Тһе vertical descent of the middle point ‘O’ of the wire is 
1/3 2 
mg 2mg 
A) (| — B) /| —= 
(a) (14) 8) (29) 
4mg 1/3 6mg 1/3 
C) 4| —= D) ¢| 2—3 
©) (458) (py +f 


Space for rough work 
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10. 


A tunnel is dug across the earth of mass 'M' and radius 'R' at a distance R/2 / C x 
from the centre 'O' of the Earth as shown. A body is released from rest from one ——:—9 
end of the smooth tunnel. The velocity acquired by the body when it reaches the 

centre ‘C’ of the tunnel is 


3GM 3GM 
oR ши 
3GM 3GM 
©) ЕСЕ ©) Vier 


A uniform circular disc of mass “т” and radius 'R' is placed 
on a rough horizontal surface and connected to the two 
ideal non-deformed springs of stiffness k and 2k at the 
centre ‘C’ and point ‘A’ as shown. The centre of the disc is 
slightly displaced horizontally from equilibrium position and 
then released, then the time period of small oscillation of 
the disc is (there is no slipping between the disc and the 
surface). 


(Aja, ta (B) 2л,/27 
7k 7k 
(бу a ent (D) әл 9. 
11k 11k 
Two moles of an ideal monoatomic gas undergoes a process VT - constant. If temperature of the 


gas is increased by AT = 300 K, then the ratio (ші і5 


(А) 2 (В) 3 
(С) 4 (D) 6 


A heat engine employing a carnot cycle with an efficiency of т = 10% is used as а refrigerating 
machine with the same thermal reservoirs. Then its coefficient of performance is 

(A) 3 (B) 5 

(С) 7 (D) 9 


Space for rough work 
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A string of length 50 cm and mass 2.5 g is fixed at both ends. A pipe closed at one end has a 
length of 85 cm. When the string vibrates in its second overtone and the air column in the pipe in 
its first overtone, they produce a beats frequency of 6 Hz. It is also observed that decreasing the 
tension in the string decreases beats frequency. Neglect the end correction in the pipe and 
velocity of sound in air is 340 m/s. then the tension in the string is 

(A) 72N (B) 52N 

(C) 26 М (D) 18N 


A car is moving with a constant velocity 10 m/s М 
towards a stationary wall. An observer in between the N 
car and the wall is moving with a constant velocity 2 Vs = 10 m/s N 
m/s towards the stationary wall. The car blows a horn UT NC ES N 
of frequency 320 Hz. The velocity of sound in air is N 
330 m/s. The beats frequency received by the М 
observer is 


(А) 2 Hz (В) 4 Hz 
(С) 6 Hz (D) 8 Hz 


rough 


Inside a uniformly charged infinitely long cylinder of radius ‘R’ 
and volume charge density ‘р’ there is a spherical cavity of | ; 
radius ‘R/2’. A point ‘P’ is located at a distance 2R from the уе] 
axis of the cylinder as shown. Then the electric field strength P : 
at the point ‘P’ is 


(A) 23pR (B) 23pR 
54, 108=, 
(с) 25pR (D) 25pR 
54, 108, 


A parallel plate capacitor ‘A’ of capacitance 1 uF is charged to a potential drop 100 volt and then 
disconnected from the battery. Now the capacitor ‘A’ is completely filled with a dielectric slab of 
dielectric constant k = 4. Another parallel plate capacitor “В” of capacitance 2 uF is charged to а 
potential drop 20 volt and then disconnected from the battery. Now the two capacitors ‘A’ and ‘B’ 
are connected with each other with opposite polarities. Then the heat dissipated after connecting 
the capacitors is 

(А) 1.15x10°J (В) 1.25x10%J 

(С) 1.35 x10%J (D) 1.45x10%J 
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18. 


20. 


In the circuit shown, the switch ‘S’ is closed at t = 0. Then the 
current through the battery after steady state reached is 


In the circuit shown, the switch ‘S’ is closed at t = 0. The 
capacitor is initially uncharged. Then the current through the 


resistor В = 8Q att = 0.4 x 10? sec is (Take е? =0.135) 


A uniform wire of mass '3m' and length '3l' is bent B 


into the shape of an equilateral triangle and 
suspended from a horizontal axis ХХ in a vertical + 
plane as shown. A uniform vertical upward magnetic 

field 'B' is existing in the region. If charge 'Q' is 
passed almost  instantaneously through the 
triangular loop, then the angular velocity acquired by 

the triangular loop immediately after charge passed 

is 


(A) E (B) 243BQ 
m 5m 

(C) ove (D) 443BQ 
m 5m 


Space for rough work 
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21. 


22. 


23. 


A long wire carrying current ‘I’ is bent into the shape as 
shown in the figure. The net magnetic field intensity at the 


centre ‘O’ is 


(A) ри Jes? 


R 
r=— IS 

2 

KR* KR* 
(А) 55 (8) 

KR* KR* 
(c) = (D) 


In the adjacent circuit, the capacitor ‘A’ of 
capacitance ‘ЗС’ and the capacitor ‘В’ of capacitance 
“С” are initially charged by potential drops 4= and 8e 
respectively and connected through an inductor of 
inductance 'L' with zero initial current as shown. The 
switch ‘S’ is closed at t = 0. then the maximum 
current through the inductor is 


AITS-FT-VII-PCM-JEE(Main)/18 


A time varying magnetic field B =Kr°t is existing in a cylindrical region of ӨВ = krt 
radius 'R' as shown (where k is a constant). The induced electric field 'E' at 
R 


Space for rough work 
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24. 


25. 


26. 


Two smooth horizontal parallel conducting rails are 
connected with a capacitor and a resistor at the two 
ends as shown. A uniform conducting rod PQ of mass 
'm' and length '¢' is dragged with a constant horizontal 
force ‘F’. The terminal velocity acquired by the 
conducting rod is 


4FR 2FR 
(A) в? (В) == 

ЕВ ЕВ 
(С) Bh (D) —— 


A plano-convex lens (u=1.5) of aperture diameter 8 cm has а 
maximum thickness of 4 mm. The focal length of the lens relative to air 


IS 


+ 80 cm 


A coherent parallel beam of light of wavelength 5000 À 
is incident normally on the plane of slits. The slit 51 is 
covered with a slab of refractive index u, = 1.5 and 


thickness t=4x10°m as shown. The separation 
between the slits is d = 1 mm and the separation 
between the plane of slits and screen is D = 1m. Then 
the position of the central maxima formed on the 
screen is 

(A) 1 cm above point ‘O’. 

(B) 2 cm above point ‘O’. 

(C) 1 cm below point ‘О’. 

(D) 2 cm below point ‘O’. 


Space for rough work 
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27. 


28. 


29. 


30. 
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A thin equiconvex glass lens (u, = 1.5) of radius of curvature ‘R’ and a thin 


plano-concave lens (u, -1.4) are kept in contact and the plane surface is 


silvered. This lens system is placed in air. When a point object is placed at a 
distance 20 cm from the lens system on its principal axis, the image formed ц = 1. 


by the lens system coincides with the object. Then the value of radius of ро = 1.4 
curvature 'R' is 

(А) 12 ст (В) 18ст 

(С) 24ст (D) 30 cm 


When the light of wavelength 400 nm is incident on a metal surface of work function 2.3 eV, 
photoelectrons are emitted. A fastest photoelectron combines with a Не?” ion to form Het ion in 
its third excited state and a photon is emitted in this process. Then the energy of the photon 
emitted during combination is 

(A) 4.2 eV (B) 5.7 eV 

(C) 6.5 eV (D) 6.8 eV 


An unpolarised light of intensity ‘lo’ is passed through the two Polaroid’s placed parallel to each 
other and their transmission axes are inclined at an angle 45. The intensity of the polarised light 
after passing through the Polaroid's will be 


The pitch of a screw gauge is 1mm and its cap is divided into 100 divisions. When this screw 
gauge is used to measure the diameter of a wire, the main scale reading is 2mm and 58" division 
of circular scale coincides with the main scale. There is no zero error in the screw gauge. Then 
the diameter of the wire is 

(A) 2.38 mm (B) 2.48 mm 

(C) 2.58 mm (D) 3.58 mm 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. The order of reactivity of the following alcohols towards conc. HCI is 
OH 
СН; НС. “ОН 
/ ‘ = d 
F OH 
0) (in; HO (Ill) (IV) 

(A) IV » Ill » 12 Il (B) IV » IIl » II» I 

(С) I> III » ЇЇ» IV (D) I» II » III 5 IV 
32. Me 

эж =f A,A is 
Me О 
18 
(A) Me (B) ye он 
Ме сњ Ме сн, 
Ор 180H 1800 
(С) Ме (D) CH; 
1—86 н он-он 
18ОН OH 

33. The major product formed by the reaction of a anisol with tert-butyl alcohol in presence of Li/Liq. 

NHs is 

(А) 1-methoxy cyclohexa-1,4-diene (В) 2-methoxy cyclohexa-1,3-diene 

(C) 1-methoxy cyclohexa-1, 3-diene (D) 3-methoxy cyclohexa-1,4-diene 
34. Consider the following statements for monosaccharides 


(1) They are optically active polyhydroxy carbonyl compounds. 

(2) Fructose is a ketose sugar and hence it does not give red precipitate with Fehling solution. 
(3) All monosaccharides show mutarotation. 

(4) a-D-Glucose and B-D-Glucose аге anomers. 

Which one of the above statement(s) is/are correct? 

(А) 1 and 2 (В) 1, 2 and 3 

(C) 1 and 3 (D) 1, 2 and 4 


Space for rough work 
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35. 


36. 


37. 


38. 


39. 
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Consider the following three bases of DNA and RNA: 


(9)NH, 
(a) (c) CH, (е) 
HN | HN | HN | 
oZ NW ' P | өч 
| | ! 
Urasil Thymine Cytosine 
The order of acidic strength on different site will be 
(A) a>b (B) d>c 
(С) f>e>g (D) g>f 


The Arrhenious equation for the decomposition of methyl nitrite and ethyl nitride are kı and ke 
respectively and the activation energy of second is 4 kJ/mole is more than that of first. At what 
temperature value of rate constant К+ will be equal to kz if 


E, E 
k,(s) 2 10? цэс К,(8:)-10" е RT | 


If the orbital angular momentum of iron chloride is 5v6 7 then the correct options for this given 


fact are: 
(A) FeCls (B) FeCle 
(C) FezCle (D) None of these 


Which of the following reactions are possible? 
(1) ArN; + CuBr—— Ar -Br 


OH 
(2) “Оу — (С) 


(3) ArN; +H,PO, — 0 > ArH 
(4) ArN; +f —— Ar 


Select the answer using codes given below: 
(А) 1, 2&4 (B) 1, 3&4 
(С) 1,283 (D) 1,2, 3&4 


The number of В-ралісіе emitted during the change , X^ ——», Y? is 
a-b 


2 в) 84522 
© 8452 ЕЕЕ: 


(А) 


Space for rough work 
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40. 


41. 


42. 


43. 


44. 


45. 


In which type of voids magnesium and silicon is present respectively in asbestos (Mg3Si2Os) if 


LR 
fue ‘Toe = 0.59 and S = 0.29 


[o 
о 
(A) octahedral and tetrahedral (B) Tetrahedral and octahedral 
(C) both in tetrahedral (D) both in octahedral 
Ferric ion forms a Prussian blue coloured precipitate due to formation of 
(A) KMnO4 (В) Ka[Fe(CN)e] 
(С) Fea[Fe(CN)e]s (D) [Fe(OH)3] 
Arseneous sulphide is a negative sol. The reagent with least coagulation power in this sol is 
(А) AICla (В) NaCl 
(C) CaF2 (D) Glucose 


A 3 mole sample of a triatomic ideal gas at 300 K is allowed to expand under adiabatic reversible 
condition from 5 L to 40 L. The value of AH is 

(A) - 12.46 kJ (B) - 14. 965 kJ 

(C) - 24.62 kJ (D) - 10.24 kJ 


An aq. solution of a salt (x) is alkaline to litmus. On strong heating, it swell up to give a glassy 
material. When conc. Н2504 is added to a concentrated solution of x, white crystal of a weak acid 
separates out. Hence compound (x) is 

(А) NazSO4.10H2O0 (B) MgSO4.7H20 

(C) Na?BeO: (D) Na2B4O7.10H20 


A gas is heated in such a way that its pressure and volume both become double. Now by 
decreasing temperature, some of air molecules were introduced into the container to maintain the 
increased volume and pressure. Assuming 1/4'^ of the initial number of moles has been given for 
this purpose. By what fraction of temperature has been raised finally of initial absolute 
temperature. 


(A) times (B) !Stimes 
5 7 


(C) 16 times (D) S times 
5 5 


Space for rough work 
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46. 


47. 


48. 


49. 
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During the reduction of Gold(Ill) from AuCl,ion, the solution must be stirred rapidly during 

electrolysis. The stirring is important because 

(A) It helps to separate gold from chlorine 

(B) It increases the movement of AuCl, towards anode 

(С) It overcomes the repulsion between the AuCl, and the excess e at the electrode and help 
in deposition of gold (111) 

(D) It increases the conductivity of the solution. 


A 
O ROA, product A is 
ON 
(A) COH e 5 
NH, Ё 
с) № P 
z NH, 


A well is dry in a bed of rock containing fluorspar (CaF2). If the well contains 20,000 L of H2O, 


what is the amount of Е іп it 
Кер of CaF2 = 4 х 1011. 


(A) 4.3 mole (B) 6.8 mole 
(C) 8.6 mole (D) 13.6 mole 
The electronaffinity of F < Cl and ionization energy of F > Cl then which of the compound is 
possible? 
ô+ 6- 84 ô- 
(A) F-CI (B) CIF 
(C) F - CI (D) CI — F2 


Space for rough work 
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50. 


51. 


52. 


53. 


54. 


Which plot best represent the potential energy (E) of two hydrogen atoms as they approach one 
another to form a hydrogen molecule? 
(A) (B) 


d —> d —» 


Formula of the following silicate anion is 


(В) Si,O7 
(D) 51,0% 
S – S bond is present in 
(A) a - (Оз) (B) y - (S309) 
(C) H2S20s (D) Н>52Ов 


Main source of lead is PbS. It is converted to Pb by 
(I) PbS—#*>PbO +50, 
(1) PbS —™ PbO +PbS 
PbS s Ph+SO, 
Self reduction process is 


(A) I (B) 1 

(C) Both A & B (D) none of these 

How many moles of HCI will be required to completely convert 1 moles of borax into boric acid? 
(A) 1 (B) 2 

(С) 3 (D) none of these 


Space for rough work 
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55. 


56. 


57. 


58. 
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Consider the following sequence of reaction: 


О 
| 
NH Al. , A. ООНь-СООСЫНы ,p НО/Н,О »С 
КОН А 
| 
О 
Which of the following is the structure of ‘C’? 
(A) Cr NH,CH, “СООН (B) NH»- CH2 — СОСІ 


(С) CeHsCONHe (D) ex 
COCH,COOH 


Consider the following sequence of reactions: 
HC 2 CH 1. CuCL.NH4CI SA Polymerisation >В 


2.НСІ 
The polymer “В” obtained is: 
(A) Neoprene (B) Chloroprene 
(C) Polyvinyl chloride (D) Orlon 


50 ml of 1 M, oxalic acid is shaken with 0.6 gm of charcoal. The final concentration of this solution 
after adsorption has been found to be 0.4 M. The amount of oxalic acid absorbed per gm of 
charcoal is 


(A) 2.02 gm (B) 2.52 gm 

(C) 3.02 gm (D) 3.52 gm 

Na2B4O;. 10H20 (Borax) is correctly represented as 

(A) 2Na.BOz. МагВгО». 10H20 (B) Naz[B4Os(OH)4].8H20 
(C) Naz[Ba(H20)4].6H20 (D) all of the above. 


Space for rough work 
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59. 


60. 


A compound ‘D’ (CaH:eO) has following observation 


(a) It reacts with Lucas reagent with in 5 min. 


(b) On heating in presence of acid gives a compound X, which can decolorize KMnO; as well as 


Br2/CCl4. 
(c) Compound X 


Sodalime n-butane 


Then D, X, Y are 


VA 7 он 4 | 


ly /NaOH 


ozonolysis »Y 


(B) 
К б. 
о 
neqoe 
л ES 
| О 
OH О 
(D) Y 
nu. 
HO і 


(А) 


»2 moles of iodoform+sodium salt of dibasic acid 


The rearranged alkene, product after rearrangement at low temperature will be mainly: 


(B) 
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Mathematics PART - 111 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


(log х) tan ' (logx)+1+ tan ' (logx) 2 


61. | 


1+ (logx)* 

х х 
re (Bj 226 
1+(logx)? tan“ (logx) 

(C) x tan“! (log x) + с (D) log x(tan7! (00 x)) + c 
62. | к= dx is equal to 
х x? = 2x +3) 
5 5 
g (x? -2x +3)6 g(x? - 2x +3)% 
B уб ус +С 
12 
3 5 5(Х7-2Х-3 
(C) 5057 -2х+3)% «c (D) Du 
d ес0%х 
63. Let ч (909) = , X > 0, g(1) = Зан, g(2) = 6a», g(8) = 10аз (where a: аг, аз are constants) 
x 
2 oa cosx? 
then j= dx is equal to 
ie X 
(A) ба – За: (B) 10аз- баг 
(C) 10аз – 3a: (D) 10аз – баг – 3a: 


Space for rough work 
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64. 


65. 


66. 


67. 


68. 


A circle with centre in the first quadrant has tangent as y = x + 10, y = x — 6 and y-axis. Let (h, k) 


be the centre of the circle. If h+k =a+bVa, where (a, b є Q), then a+ b is equal to 
(A) 8 (B) 10 
(C) 12 (D) 0 


If we add 1, 1, 7 to first three terms of an increasing A.P. whose common difference is an integer, 
then the resulting three terms are in an increasing G.P. whose common ratio is also an integer, 
then the number of possible values of d are 


(A) 2 (B)4 

(C) 8 (D) infinite 

Ifthe line X=2 = 2 - 2-3 lies in the plane ax + by + 37 = 8, then a? + b? is equal to 
(A) 16 (B) 8 

(C) 13 (D) 25 


If the curve y = f(x) passes through (1, 1) and satisfies the differential equation 
2x*y dx — x? dy = y? dx, then f(2) is equal to 


2 4 
A) ————— В)--- 
(A) (log2) +1 (8) 1092 
4 p 19 . 
log2e (log2) «1 
If ыг апд 2- are the roots of the equation px? + qx + 1 = 0 (р + 0, p, q є R) then the equation 
va Ур 
x(x + 43) + (p? – 3pqx) = 0 has roots 
3 3 1 2 
(А) a? and p? (В) ap? and о2В 
1 5 
(С) Jap and ap (D) (ар) and (ap)4 


Space for rough work 
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69. 


70. 


71. 


72. 


73. 


74. 
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If f(x) is continuous and (2 -4 then lim (15555! is equal to 
xl X 
1 
(А) 4 (В) 0 
(C) 8 (D) 4 
Let A = {(x, y) : y? < 8x, Зу – 4x > 4). The area (in square units) of the region A is 
1 1 
A) = B) — 
(A) 3 (B) 6 
(С) 1 (D)2 


If the point (2, 3) lies inside the circle x? + y? — 6x — 10y + k = 0 and the circle neither touches nor 
intersect the line y = 1 then the set of all possible value of k is in the interval 

(A) no values of k (B) (9, 29) 

(C) (18, 29) (D) (25, 31) 


In a triangle ABC, angle C < angle B, angle B and angle C satisfy the equation 
2 tan x – a(1 + tan? x) = 0 (where 0 < a < 1). Then the measure of angle А is 


T Бл 
(А) 4 (В) rs 

T T 
Р (0) 5 


If A is a 3 x 3 matrix such that AT = 5A + 21, where АТ is the transpose of А and | is the 3 x 3 


x 0 
identity matrix, then there exist a column matrix X = | y | #| 0 | then AX is equal to 
2 0 
X 
(A) AX = X (B) Axe 
(C) AX = —2X (D) AX 20 
The contrapositive of the converse of ~q > pis 
(А) а 5 ^p (B) p ^q 
(C) ~p >q (D) none of these 


Space for rough work 
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75. The locus of the mid-point of the chords of the ellipse 49x? + 16y? = 784, the tangents at the ends 
of which intersect on the circle х2 + y? = 100 is 


2 
2 2\2 (784 > ә 2 2 784 
(A) (49x* +16у?) 16 (x? -y*) (B) 49x? +16y? = == 
2 
(C) (49x? +16уг)' = 6 (x? + у?) (D) none of these 
10 
76. Box A contains four tickets numbered 1, 2, 3, 4, box B contains 7 tickets numbered 1, 2, 3, 4, 5, 


6, 7. A ticket is drawn from each of the boxes. Let ai be the number on the ticket drawn from Box 
A and let bi be the number on the ticket drawn from box B. The probability that ai x bi is a multiple 


of 3 is 
15 13 
(A) 28 (B) 28 
2 11 
(C) 3 (D) 28 


30 
77. Тһе sum У С, sinrxcos(30 - r)x is equal to 
r=0 


(A) 2°° cos 30x (В) 229 cos 30x 
(С) 229 sin 29x (D) 229 sin 30x 
78. Let A and B be two sets of two complex numbers defined as follows A = {z : |z + 6| + |2 – 2| = 10}, 
B = {z : |z — 6| = 3} then the number of elements common to both A and B is 
(A) 1 (B) 2 
(C) 0 (D) 4 
79. If the tangent to the conic y — 4 = x? at (3, 13) touches the circle x? + y? — 4x + 2y + X = 0 (for 
some fixed 1) at a point (a, b), then a + b is equal to 
55 3 
(А) 57 (В) = 
55 3 
(С) 37 (D) 37 


Space for rough work 
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80. 


81. 


82. 


83. 


84. 


85. 
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п?+9+6п 
The value of lim У — is equal to 
noo ЕТЕР: 
(А) 6 (В) 4 
(С) -2/2 (D) cannot be determined 


Let f: А — R be a continuous and differentiable function such f(x) = f(10 — x) and slope of tangent 
at x = —5 is 2 then Ғ(5) + Ғ(15) is equal to 


(A) 0 (B) 2 

(C) -2 (D) -4 

Let f(2) = —5 and f'(x) > 5.4 for 2 < x < 7. Then possible value of f(7) lies in the interval 
(A) (о, 21] (B) [12, 18] 

(C) (0, 22) (D) [22, о) 


13 к-1 
The value of Ў апалі Е is 


сд 12 12 
(А) 0 (В) -14 
`/З +1 
2 р = 
(С)-12 ч бг 13 


Let a and b e В and f: R > В be defined by f(x) = ае"°"" +bcos(|x|). Then which of the 


following is INCORRECT? 
(A) differentiable at x = 0 if a = 1 and b = 0 (B) differentiable at x = x if a 2 1 and b = 1 
(C) non differentiable at x = O if a= 1 апар-1 (0) differentiable at x = 2n ifa = 1 andb e R 


Let A=a,i+a,}+a,k be a unit vector іп R? and b = 2i 3j + 6k . Given that there exists a vector 
€ in R? such that làxG| =5 and b-(àxc) = 35 . Which of the following statement(s) is correct? 


(A) if a lies in yz plane then |а| = |3as| (B) if a lies in xy plane, then |a:| = Ра, 


(C) if a lies in xz plane then |ai| = |2аз| (D) b is always parallel to С 


Space for rough work 
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86. 


87. 


88. 


89. 


90. 


Let a, b e R consider the system of linear equations 2x + ay + 6z = 8, x + 2y + bz = 5 and 
X + y + 3z = 4. Then which of the following statements is INCORRECT? 

(A) if a = 2, then system of equations have infinitely many solution 

(B) if a= 5 and b = 3 then the system of equations have no solution 

(C) if a = 2 and b = 3, then the system of equations have infinitely many solution 

(D) if a = 2 and b = 3, then the system of equations have a unique solution 


If the mean deviation about the median of the numbers k, 3k, 7k, 9k, 11k, 13k is 11 then k is 
equal to (k » 0) 


5 22 
A) — B) << 
ШЕ (B) 7 
(С) 3 (D) 6 
юм | x? y? x? y? 
If ез, ег, ез, ел, es are eccentricities of the conics xy = 16, x? — y? = 36, pce ашал] 
а b а b 


and y? - 32x and fz + Ц + Ц + : + : =tano(o<0< 2) then 0 is equal to 
ёр 6; 6; 64 es 2 
A) = Ay: 
(A) 6 (8) 15 
T -1 
(©) = (D) тал” (V5) 


An eight digit made up of all distinct digits 5, 7, 2, 4, 9, a, b, c is divisible by 3. Then the possible 
number of ordered triplets (a, b, c) is 

(A) 12 (B) 24 

(C) 1840 (D) 18 


sinx 
Let f: (-1, 1) > R be a continuous and differentiable function. If І f(t)dt = х? then (3) is 
0 


equal to 
(A) = 8) 2 

T 2n 
с) 2 (0 7 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 
FULL TEST - VII 


(Main) 

Q. No. | PHYSICS |Ә. №. | CHEMISTRY О. No. | MATHEMATICS 
1. С 31. B 61. C 
2. B 32. A 62. B 
3. B 33. A 63. C 
4. D 34. C 64. B 
5. C 35. С 65. в 
6. А 36. в 66. C 
7. C 37. A 67. C 
8. B 38. B 68. A 
9. A 39. C 69. D 
10. B 40. A 70. B 
11. р 41. C 71. C 
12. B 42. B 72. D 
13. D 43. B 73. B 
14. B 44. D 74. A 
15. B 45. C 75. C 
16. D 46. C 76. B 
17. C 47. C 77. D 
18. B 48. C 78. A 
19. B 49. B 79. D 

20. A 50. A 80. A 
21. A 51. B 81. C 
22. D 52. C 82. D 
23. C 53. B 83. C 
24. C 54. B 84. C 
25. B 55. A 85. B 
26. B 56. A 86. C 
27. A 57. B 87. С 
28. А 58. в 88. C 
29. B 59. A 89. D 
30. C 60. C 90. D 
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Physics PART - | 
SECTION-A 
1. Given v = aot 
а; = те а 
Now, v? = u? + 2а: 
= 0 + 2a) uad 
2 
v? = лаҙВ 


v? 
So, a, = — = ла 
n R 0 


The angle between the velocity vector and the acceleration vector is 


b= tan! Е | = tan Е | - tan! (n) 
а ао 


2. The two blocks will move with а common acceleration 


Now, for the block ‘A’ 
20-fs=2x7 
^. fs = 6N 


3. Let v is the velocity of the body relative to the N 
sphere when it loses contact with the sphere. (90°- Ө) 
2 


mg cos 0 - N - mao sin 0 = "2 


To lose contact withthe sphere, N=O = = ————r-------- 
2 80-09 mg /v(rel. to sphere) 
mv 
mg cos 0 — mao sin Ө = “В” 


Also, mgR(1- cos0) + ma,Rsin0 = jm! 
n Зту? 
2R 


aye [2gR 
3 


4. Using conservation of momentum of the system along horizontal 
direction 
тур _ mv, 0245 Уу 


Ксы ВЕТ: я 
V2V5 - V4 = Vg ...(i) 


Уг COS 45° + v1 = Vo 


V2 


V2 
48 
2м» +2v, = 2v, (ii) 
Solving (i) and (ii), we get 
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—+f, = =ma [since, a= Ra] 
Solving (i) and (ii), we get 
4F 5 
— = —ma 

3 3 

_ AF 

5m 

Now, from equation (i) 
4F F 


fs=F -ma= F-—=— 
5 5 


Hence, fs < uN 

F/5 € umg 

F< 5 umg 

^ Fmax = 5 x 0.4 x 20 = 40 N 


For toppling of the block 


h w 
ma— > mg— 
2 2 


a»25m/s? 


N = mgcos0 
f, = uN = 2tanómgcos = 2mgsinO 
f, -mgsino = та 
2mgsin0 – mgsin0 = ma 

а = gsinO 


Now, Tm = bom 


£R = 2mR'a 
5 


2mgsin0 = =mRa 


"mn 5gsin0 
R 
When the rolling without slipping starts 
v=oR 
v, t at = (o, —at)R 


ma 
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mg 
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V, +gsin Ot = œR – 5gsinOt 
V, + 6gsinOt = 2v, 
Vo 


j 6gsind 


8. Force of surface tension on each wire is F = 2T£ 
md?x 
dt? 


= EL - x) 
2k 
Фх Ч Е | 
-- Х 
аг т 2k 
Amplitude of SHM, 
F 20 K 


=F-2Kx 


(Pk Gk k 
Maximum elongation produced in the spring is 


ас 


9. 2Fsin0 = mg 
| mg _ mg? 
2600 2x 


Аё = (ve +x? -4) 


Гг Ө is small] 


Tx 
Ag =£)1+-—~-1| |р х] 
21 
MOX 
2 22 
Now еле 
A ( 
F= ay & 
4 
mgl ay 
2x 2/2 
3 тоё 
ЕХ) 
т 1/3 
EC 
AY 
10. Using conservation of energy 
T s GMm (-11GMm 
ту? = 
2 R 8R 
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1. > 3GMm 
тҮ = 
2 8R 


[BGM 
у = |= 
4R 


2 42 
нр akro 31) 


2 а? 
3mR? 070 11КА?Ө 
2 dt? 2 


d?o = 
= | |0 
аї 3m 
dins Bened. raa a 
11k 


Given, VT = constant 

PV? = constant 

Polytropic constant, x = 2 
Molar heat capacity, 


Gea me 


1-x 
За R 
2 


2 1- 
_R 

2 
AQ = nCAT = 2x5 «300 = 300R 


AU=nC,AT = 2x 5.300 - 900R 


AU 9008. 
AQ 300R 
de 200 Т, 
Efficiency of carnot engine is, п = 1 “т 
| 
0.1=1 ла 
Т, 
ЦЭВ 0.9 
T 
25 5 0.97, 
Coefficient of performance (COP) of a refrigerator = = 9 
T,-T, 1,-0.9Т, 
COP -9 
The frequency of vibration of air column in the pipe is f, = oe алалы 300 Hz. 
40 4х0.85 
The frequency of vibration of string is f, =f, +6 = 300 +6 = 306 Hz 
Now, f,- = E 
2(N u 
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306 = 3 Fx0.5 
2x0.5V2.5x10? 


306 = 30V2F 
J2F=10.2 . F=52N 
15. f, (9) and the frequency of sound received by the observer after reflection from the 


stationary wall is 1, = (аны) 


5 


Beats frequency received by the observer, f, =f, — f, = Е * Vp y Е ныг ! 


x 320 = 4Hz. 


12 (2v, )f ШИ: 
° (v-v,) (830-10) 


16. The electric field strength at point 'P' is 


E-E,-E, 
РА pR 
4gy 54e, 
E- 25pR 
108, 
17. Q, =1x100 =100uC +100 uC -100 рс +40 uC -40 uC 
Q, =2x20 = 404C A B 
When the two capacitors are connected with K=4 
opposite polarities. 


qa = 404C, ов = 20uC 
The heat dissipated after the two capacitors 
connected 


AH=U,-U, = A E (во) 


2х4 2x2 2х6 


= (1250 + 400)- 300 = 1350 uJ = 1.3510.) 


18. In steady state, the equivalent circuit is shown. 40 
WW e е 
БЭ 
Ra =4+ 
T 6+3 
Roq =4+2=6Q Ф e 
| -E ад. en хє 
5 Rog 6 | | 
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20. 


21. 


22. 
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Time constant, т-8,,С,, 80 
--» WW 
=10x20x10° io 
= 0.2x10? sec 40 
The current through the battery just after closing the switch is АМУУ 
ъ= 2522 = 6A 
| | «— | ANANNN 
The current through В = 8 О register at t = 0 is ls | a 
ӨШ 1 юу 
ip = =х1, = =х6 = 2А 
3 3 
The current through R = 80 resistor at time ‘t’ 
i=i,e“ 
1-2 e 02 109 


at і-0.4х10 sec. 
(22e? =2x0.135 – 0.27 А 


Уз 
4 
Now, [rat - lo 
Уз 
4 
2 
УЗ вео = ma о 
4 4 
Ее 


|». 5m 


T= Bil? 


5m/?o 


В/ [idt = 


The net magnetic field intensity at the centre 'O' is 
= u | л H ly s 
В, = gant) anti) 


4nR 4R 
ee a те 
4nR 


Using Faraday’s law 


E2nr = EC -[В2лтаг 
а; 


23. [Krt2xrar 
ац! 


5 
әлі =. | ол. 
в 


4 
Е-е, when r<R 


4 
at jd p n 
2 80 
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23. 


24. 


25. 


26. 


When the current through the inductor is maximum, 


EET 
dt 


Now, using energy conservation 


2 
site = 56 Ce? - 50Ce? 
1 2 
Lit, = 6Ce 
2 
12C 
Imax = A 
L 


R? =(R-t) +r? 
R? = А? +t? -2Rt+r? 
г? = 281 (t? is neglected) 


2 
шал эхэ -20 ст 
2t 2x04 
R = 20 ст 


1 (15 E +) 


ptos <. f = + 40 ст 
f 20 


Түр, = р 3C x16z* + 56 х 2d - tec +C)25¢° 


For central maxima dsin@ = (u, -1)t 


1x10? sin8 = (1.5 –1)4х105 
15107 ѕіп0 =2x10° 


sin0 = at. 
50 


tano = 2 (for small “0” 
50 


i 
50 

D 100 
У 80 50 


= = —cm = 2 cm (above point 'O") 


+15 Ce -15 Ce 


| Imax 


+5 Се -5 Ce 
-4 с - 
Р 
eB eB 


Screen 
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7. l-(5 DE Ч : 


ш = 1.4 


Е--10ст 


28. Energy of each photon 
кыс гарад 
А 400 
Now, K,4, -E-6$ 
=3.1-2.3 
K nax = 0.8 eV 


Energy of He"-ion in third excited state 
E, пе = 3.4 eV 


2 


Now, the energy of the photon emitted during combination, 
AE = K max -E, 


max 


= 0.8-(-3.4) 
=4.2 еу 


. Now, the intensity of the 


№ |o— 


29. The intensity of the light after passing through the first Polarised = 
light after getting passed through the second Polaroid will be 
| = 5 cos? 0 
2 


= 10 cos? 45° =. 
2 4 


30. The pitch of the screw gauge, P = 1 mm 
P 1mm 
Least count, L.C. = — = —— =0.01mm 
М 100 
Diameter of the wire, d = 2mm + 58 x L.C. 
= amm + 58 х 0.01 mm 
= 2.58 mm 
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Chemistry PART - Il 
SECTION-A 
32. e Me Me 
Me Me OH 
><] + bw р,О won, OH 407, Longe 
Me Ма / Ме „О. OD 
D D 
ыг фен H4CO OCH; 


36. 


37. 


40. 


41. 


42. 


43. 


Li/Lig.NHs 
- 220-29 Н 2H* 
+26 
ey 
e Tert—butyl—alcohol 
©" 


1-methoxy cyclohexa-1,4-diene 

“Ба, _ Ea 

1036 RT -10%е AT 
T= 230 К 


Orbital angular momentum per electron = (151) 55 
T 


h 
(2(2-1):- 
46 л 


For Fe% : | | | | | 


<. Total orbital angular momentum іп Fe* salt (per molecule) = 5/6 ^ 


г. 
— 2 0.414 to 0.732 (C. N. = 6) 
: 


г. 
— 2 0.225 to 0.414 (C. N. = 4) 


Hence option (A) correct. 


4Fe** +K,| Fe(CN), ] —9Fe,|Fe(CN), | + 4K* 


According to Hardy-Schulze law coagulation power ос valency of the counter ion. 


For triatomic gas 
y = 1.33, Cp = 4R 


мү” 
vei 
2 
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44. 


45. 


46. 


47. 


48. 


49. 


54. 


57. 


11 


a 
-зж 5) 
40 
1 
1y - 300 x 1 - 150 
8 2 
AH = nx C, (T2 — Ті) 
=3 x 4 x 8.314 (150 — 300) 
- - 14.965 kJ 


-300( 


x is Borax 
NazB407.10H20 


Na,B,O, + 7H,O——>2NaOH + 4H,BO, 
Na,B,O, ——>2NaBoO, +В,О, 
Glassy bead 


Na,B,O, +H,SO, +5H,O——>Na,SO, +4H,BO, 


PV, _ 2P,x2V, 
Т FT, 
Te = 471 
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4T,n, -Тұх3п, (n =n, +5) 


Therefore Т; = 191 


Gold in AuCl, has to be reduced at an electrode with excess electron. Hence, stirring is 


essential. 


Hoffman Bromide reaction. 


CaF, ===^Са°” + 2F- 
Ks, = 49° = 4x107"' 
= 5 – 2.15х10* М 


Amount of Е іп 20,000 L Sol. = 2 х 20,000 х 2.15 x 10^ = 8.6 mole 


ӧ+ ô- 


Moles of oxalic acid = = — 
1000 20 


Weight of oxalic acid = 225126 = 6.3 gm 


Conc. of solution after adsorption = 0.4 M 


CIF 
OH 
/ 
-.0-8--0. , 
H—0-B > 70 < XB—OH 50 —>2B(0H), +28(OH), —+28(OH), +3H,0 
^О==в==б 
\ 
OH 
50x14 
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Moles of oxalic acid after adsorption = BOUM 8 
1000 50 


Wt. of oxalic acid left after adsorption = gg 126 - 2.52 gm 
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Mathematics PART - Ill 
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SECTION-A 


61. Letlogx-t 


SE a = dx = x dt; dx = e! dt 
dx x 
(е tan't+1+tan™ t) 
| 2 e'dt 
1+t 


tan“! t(1 ч ра 


J (1-1) 


1 
e'dt = fe (ше t+ 
J 1+t? 


pom 
= 1272413 
бі. аара 
x3g4 2,3 1 5223 
vit x? Tto КІР 
2-3 
LORES at sa 
dt 22 36 
ay y? x? 
Ext lg 
2:1 
t? 


63. g(x) = ] 


dt = g(8) –9(1) = 10аз — 3a: 


Jat = ettan! t+ с = x tan~! (log х) + с 
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64. 


65. 


66. 


67. 


68. 


[t0 – (-6) 
РО = diameter = ————— = 842 
( J2 


= Radius of circle is 44/2 
Centre lies on the line parallel to /, and 7, i.e. it 


lies on the line y = x + b and ata distance of 4/2 , 
from /, and /, ..b=2 2 
i.e. centre lies on y + x 22 

-. Let centre be (a, a + 2) as it touches the y-axis, 

a = radius 2 а = 44/2 

-. Centre is (442, 4,2-2) 


h+k= 2+8V2 ..a+b=10 


Let the first three terms of an A.P. be a, a + d, a+ 2d then (a + d + 1)? = (a + 1)(а + 2d + 7) 
2 


> d’ =6a+6 zi: а+1 


d? 
а+1)+4 679 
Common ratio is 0 _( : H = P шөнө for common ratio to be an integer d is 
+ + 
6 


equal to 1, 2, 3, 6 


As line is perpendicular to normal of the plane 

=> За + 2b + 12 = 0 and as (2,-1, 3) lies in the plane 
= 2а-0 + 9 = 8 

э2а-0-1-0 

On solving we дёїГа--2,0--3 


2x? y dx — х? dy = y? dx 
2xy dx-x'dy dx 
2 - 


2 


у Х 


ade 


2 


7 logx +c 
It passes through (1, 1) 


4 4 
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69. 


70. 


71. 


72. 


15 AITS-FT-VII-PCM(Sol.)-JEE(Main)/18 


Мо + JB =-q 

х? — x(3pq — 9) + p? = 0 
Let the roots be ол, p: 
aii = р? = (08)? 


ол + Bi = Зра = -S ap (Va 448) (4044) = a? +2 


3 3 
=> a, =a? and В, = p? 


lim f 1-С055х ES. іт 120055Х -fl lim 5sin5x -f 25 27 
x0 x? x20 x? x90 2X 2 


y? x 8x 
4x -3y+4<0 
Area of shaded portion is equal to 


2 
[ 8x - Area of trapezium ABCD 
1 


3 
4 3 
9 х2 9 

242 | Vx = 242 
#|х-у=®9°; - 

2 211 

2 

- 5225 1 | 9 

3 2/2) 2 
_ 4v2(8-1) 9 

3 (2у2)/ 2 
214 9 28-27 1 

3 2 6 6 
4-9-12-30-К-0 
k < 29 
For the circle to not touch the line y = 1 the radius must be less _1 
than 4 ул 
2 N9425-k «4 
34 —k« 16 
К» 18 


2 tan x = a(1 + tan? x) 
2tanx 
1+ tan? x 
ч ZB апа ZC satisfy this equation 
=> біп 2B = sin 2C 
But angle B > angle C 


=a >sin2x=a 


=> 26 =n-2B 
Bed 
2 
5 ZA=2 
2 
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73. 


74. 


75. 


76. 


77. 


АТ = БА + 21 

Taking transpose both sides A = БАТ + 21 
= А = 5(5A + 21) + 2l 

=> 24А + 121 2 0 

=> 2А + 1= 0 

= 2АХ + Х = 0 

=> 2АХ = -X 


= АХ = x 
2 


Converse of ~q > pis p > ~q 
Its contrapositive statement is q > ~p 


Let the mid-point of chord AB is (h, k) 

Then equation of AB is T = S, 

=> 49hx + 16ky — 784 = 49h? + 16k? — 784 J 
— 49hx + 16ky = 49h? + 16k? i 
Any point on the circle x? + y? = 100 is t 
P(10 cos 0, 10 sin 0) \ 
Equation of chord of contact AB is 5 
49x-10 cos Ө + 16y-10 sin Ө = 784 

ч Both equation represent equation of same straight line АВ 


. 49% X 16k 492 «16k 
` 490cos0  160sin0 784 
784h 784k 
= , sind = 
10(49h? +16к2) 10(49h? + 16k?) 
2 
-. Locus (49h? + 16К2)? = E р +k?) 
100 


ai x biis a multiple of З if atleast one of ai or bi is a multiple of З 
If ai = 3 then bi = 1, 2, 3, 4, 5, 6, 7 

If bi = 3 or 6 then ai = 1, 2, 3, 4 

-. Total possibilities = 7 + 4+ 4—2 = 13 


-. Probability = — 3. = 18 
4C,x7C, 28 


S = 9?Co sin Ox cos 30x + 9C; sin x cos 29x + 39°С» sin 2x cos 28x + ..... 
+ 30Cze sin 28x cos 2x 99029 sin 29x cos x + 99Cao sin 30x 


S = 30030 sin 30x + 99C2s sin 29x cos x + 20Сав sin 28x cos 2x + ..... 
+ 2001 sin x cos 29x + 30Со біп Ox cos 30x 


30 
25 = У °C, (sinrxcos(30 -r )x + sin(30 - r)xcosx) 


r-0 


30 30 
25 = У °C, sin(rx + (30 - r)x) = У °C, sin30x 


r=0 r=0 
2S = 2% sin 30x 
S = 229 sin 30x 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


78. 


79. 
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So just one point is common 
=> |z+ 6| + |z-2|=10 


2y y? 
Ue er. | 32 (1) 
25 9 
z- 6ļ|=3, > (x-6) +y?=9 ... (2) 


Slope of tangent to чу = 2х 
X 


-. Slope = 6 

Equation of tangent y — 13 = 6(x — 3) 

=> 6x-y-5=0 

ч It passes through (а, b) 

эба-0-5-0 | 4... (1) 


Slope of tangent to the circle at (a, b) 


зебу gael 26 2 UY CX 
dx dx dx y+1 
Ata 4 сш: o og Bb 
dx b+1 
>6b+a+4=0 ‚ы. (2) 
26 29 
Solving equation (1) апа (2) simultaneously a = — апа b = -= 
37 37 
apicc 
37 
(1-3) 1 
f(n) = lim -- 
no 24 үр 


1 1 1 


1 
+ + Pope 
Vn? 2+1 Vn? 42 vn? +6n+9 


Total number of terms are 6n + 10 


= f(n)= 


6n+10 (үг 222719 
vn? +6n+9 vn? 
,10 
lim a. and lim Sng = lim 
П- 00 П noo In? +6n+9 noo 9 
- lim f(n) =6 


noo 


f(x) = f(10 — x) 

> f(x) is symmetrical about x = 5 

f(x) = -f (10 — x) 

Put x = 5 = f'(5)=0 

Put x = –5 > f'(—5) = —f'(15) > f'(15) = –2 


Let f'(x) = k where k > 5.4 
f(x)=kx+c 

Put x = 2 

We get -5=2k + c 
С--2К-5 
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f(7) = Tk c - 5k-5 


© К>5.4 
5k > 27 
5k -5 > 22 
k -1 k -1 
tan kn ( )л ieran Tian | 
13 Кл К-1 13 12 12 12 12 
83. 1+ tan{ І ); 1= 13 
kc 12 12 e tan ^. 
12 
k -1 
13 ЭРЭЭ )к 
12 12 13 
к tan ^. 
12 
(aie 
2 3 Tecta 13 Tis = To 13 12 —13 
K* tan 2 tan an Z 
12 8112 12 
-1-13--12 
84. f(x) = ae* sinx + b cos x 


It is differentiable everywhere 
85. Ю-(ах6) =35 
оа  G|cos a -35 
7 x 5 x cos a = 35 
cosa=1=>a=0° 
-. b is parallel to axé 
— Б is perpendicular to à and b is perpendicular to c 
=> 8-0-0 
If a lies in xy plane then à - ai - a;j and 4-0-0 
=> 2a1 + Заг = 0 


>a,= ЗА 
1777 592 
2 


86. D = (2 — а)(3 – b) 
Dx = (4b — 15)(a – 2) 
Dy =0,Dz=a-2 
lf a+ 2 and b= З then D = 0, Dx #0, Dz #0 
г. Given system of equation has no solution 
г. Option (C) is incorrect 


Tk*9k _ 


87. Median - 8k 


Mean deviation about median = 11 


$ |x| -8k| 
& 1—11 

6 
7k+5k+k+k+3k+ 5k = 66 
=> 22k = 66 
->К-3 
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е; = 42, e, = 42 (both are rectangular hyperbolas 


ез = 1 (parabola) 


Ty Ей = 1 (because both hyperbola аге conjugate of each other) 


л Запе = V3 


хор 


3 


For the number to be divisible by 3 
a+b+c+5+7+2+4+49 must be divisible by З 
>a+b+c+27 must divisible by З 

> a + b + c must be divisible by 3 

Distinct digits should be there 

Only possibilities for a, b, c are 0, 1, 3, 6, 8 

If the possibilities of a, b, c are {0, 1, 8}, {0, 3, 6}, {1, 3, 8} 
2. Ordered pairs possible = 6 + 6 + 6 = 18 


Differentiating both sides w.r.t. x 
f(sin x) cos x = 2x 
Put x Эс we get (3) m 


2) 343 
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FULL TEST - VIII 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (III) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and 
—1 mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate 211111Ї1ЇЛ Ї 1111 
11111: 11111 1! 


| Епгоптет Мо. 2 TE JL IL IL IL IE IL TL IL IL IL ILL] 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-1)-PCM-JEE (Advanced)/18 2 


Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:22 C?/N-m? 
Density of water water = 10? kg/m? 
Atmospheric pressure Pa = 105° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K^! mol" 
0.0821 Lit atm К-! тог” 
1.987 = 2 Cal K тог" 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h 6.625 x 10?* J.s 
6.625 x 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1eV 1.6 x 1077? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Хе-54, Ba=56, Pb=82, 
U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-FT-VIII (Paper-1)-PCM-JEE (Advanced)/18 


Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Which of the following statements is/are correct for mechanical standing wave on a stretched 

wire? 

(A) Elastic potential energy of a small element at antinode is constant and minimum. 

(B) Elastic potential energy of a small element at node is constant and maximum. 

(C) Total energy of an element is constant. 

(D) Total kinetic energy between two consecutive nodes become maximum twice in one time 
period. 


The queen is put at the center of a perfectly smooth carom board 
(square with side £ ). The striker strikes the queen with a speed V, 


as shown in the figure. Radius of the queen is ¥10cm and that of 


the striker is 24 0ст.. Coefficient of restitution for the collision 
between the queen and the striker is1/ 2 and that for the collision 
between the queen and the walls of the board is 1. 

(Assume / >>> radius of queen) 


ii Y 
> ( /2—< - (/2-< D 


(A) The value of 'd' for which the queen gets in the hole A is 3 cm. 
(B) The value of 'd' for which the queen gets in the hole A is 2 cm. 
(C) The value of 'd' depends on the coefficient of restitution between the queen and the striker. 
( 


The value of "а" is independent of the coefficient of restitution between the queen and the 
striker. 


A thin lens of same radius of curvature 20cm is having two i72 
different medium on its two sides extending upto infinity as shown ша! u474/3 


C 
D 


Ye © МУ Уе 


in the figure. Then 

(A) It may behave as a converging lens of focal length 60cm. 
(B) It may behave as a diverging lens of focal length 60cm. 
(C) It may behave as a converging lens of focal length 80cm . 
(D) It may behave as a diverging lens of focal length 80cm . 


Space for Rough work 
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4. A cubical block of mass 5kg and side 10cm is pressed against a rough 


wall (u=0.9) with a force F passing through the centre of cube inside a 
swimming pool as shown in the figure. Then: 

(А) The cube will remain in equilibrium if the force Е > 355/9 Newton. 

(B) The cube will remain in equilibrium if the force is F<355/9 Newton. 
(C) The friction force acting on the cube is 40N if Е=110/3 №. 

(D) The friction force acting on the cube is 40N if F250N. 


5. A typical fission reaction is 
SUP «i! 2| ,U?5 | S, X^», Y* +e gn! 
Which of the following statement(s) is/are correct for above reaction? 
(А) z +z, 292; А, +A, + €= 236 
(B) The ratio of masses of X & Y is found experimentally to be roughly 3/2 


(C) The number of neutrons (е) released in the fission of a particular element will depend upon 


the final fragments that are produced. 
(D) The two decay fragments usually have a neutron proton ratio approximately equal to that of 
the original nucleus. 


6. A thin plank of mass m is kept on two rollers such that the 
centre of mass of the plank is midway between the points 
of contact with the rollers. Friction is sufficient everywhere 
to prevent slipping. A force ‘F’ whose magnitude can be 
varied is applied parallel to the plank as shown in figure. 


C D 


(A) System cannot remain in equilibrium if F is greater than mg sin Ө 

(B) Friction on the plank on both contact points is always directed towards F, if the system is in 
equilibrium. 

(C) Direction of friction on roller at points C and D is towards right if the system is in equilibrium. 

(D) If the rollers are clamped to the surfaces below it so that they cannot move, the system 
cannot remain in equilibrium for F 2 mg sin 0 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-FT-VIII (Paper-1)-PCM-JEE (Advanced)/18 


A hydrogen like atom is observed to emit six wavelengths originating from all possible transitions 
between a group of levels. These levels have energies between -0.85eV and 

-0.544 eV (including both these levels). Then 

(A) The atomic number of the atom is 2 

(B) The atomic number of the atom is 3 

(C) The smallest wavelength emitted in these transitions is 4052nm. 

(D) The difference of principal quantum number of the two levels is 3 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


The column — 1 below represent some wave phenomenon, column - 2 shows the information 
about frequency related to phenomenon and column - 3 gives the quantities on which 
henomenon depends. 

Column 1 Column 2 Column 3 

(l) | Interference ) Different frequencies (P) | Time 

(Il) | Beats i) | Apparent frequency changes (Q) | Relative motion 

(Ш) | Doppler effects i) | Constant frequency (R) | Length of air column 
(IV) | Resonance iv) | Samefrequencies (S) | position 


R 
S 


Which combination is used for calculating speed of sound? 

(A) (1) (iv) (P) (B) (IV) (iv) (R) 

с) (IV) (iv) (О) (D) (1) (i) (P) 

For which combination, phenomenon is not detected if the difference in frequencies is very large: 
(A) (Ш) (іу) (Q) (B) (Ш) (i) (S) 

(c) (1) (iii) (P) (D) (11) (1) (P) 

For which combination, phenomenon is not observed if the observer remains stationary: 

(A) (III) (ii) (R) (B) (III) (iv) (P) 

(С) (1) (iv) (S) (D) (1) (ii) (Q) 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-1)-PCM-JEE (Advanced)/18 6 


Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


A thin biconvex lens of small a aperture and of focal length f forms image of an object having 


certain intensity. If this lens is cut into two equal parts in two ways and are used to form image of 
the same object placed at same distance. In the table below column — 1 represents certain ways 
in which lens or combination of lenses is placed, column — 2 represent the focal length of the lens 
or combination of lenses and column — 3 represent the intensity of image in comparison to formed 
by complete lens: 


Column 1 Column 2 Column 3 
( | f (P) | Decreases 
oJ 4 
O 
A () | //2 (О) | Increases 


«2 


Same lens is shifted rightward to get 
two images at same position. 


(iii) 27 (В) | Remain same 
(ПІ) A 
O 
(iv) | Infinity (S) | Indeterminate 
IV 
(IV) О 
11. Which combination is correct? 


(A) (1) (iii) (о) (в) (Ш) (4) (Q) 
(с) (1) (ii) (P) (D) (III) (iv) (R) 


Space for Rough work 
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Which combination is used for calculating focal length of a convex lens? 
(A) (IV) (ii) (0) (B) (11) (1) (P) 

© (п) (i) (R) (b) (ш) (iii) (8) 
Which combination is correct? 

(A) (III) (iv) (S) (B) (III) (ii) (R) 

(с) (IV) (iv) (P) (b) (IV) (i) (Q) 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A ladder of mass m and length / stands against a frictionless wall 2 
with its feet оп а frictionless floor. If it is let go at an initial angle 


0,—60? then the angle '0' at which the ladder loses contact with the 


^ 
^A 
wall is given as sin” (VN), find 'N' А 
A 
A 
A 


60°=0, 
NNNNNNNNNNN 


An electric charge distribution produces an electric field 


E ag GE a | 1 
Ё-С(1- е Іт where C= & о are constant. If the net charge within the radius r= — 
r 


TE, a 


(1-е) , then find the value of 'N' ? 


Space for Rough work 
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16. 


Uniform rope of mass = 5kg and length 1 meter is 
lying on a rough horizontal surface. Coefficient of 


static friction varies from right end of the rope as | 
и = ux where 4 = 0.5 per meter. A block of 
mass 200 gm is hanging from an ideal string rom 
which passes over an ideal pulley as shown in 
the figure. The minimum value of x(in cm) for 


which tension at some cross-section of rope m-200gm 
becomes zero і510хМ. Find М. 


A ring of mass m and radius r is made of an insulating ши (0) © © 
material carries uniformly distributed charge. Initially it rests : 16) eu %® 
on a frictionless horizontal tabletop with its plane vertical. The | B 
charge on the ring, such that it starts rolling on entering Vo 1) e (9 
completely into the region of the magnetic field, ie © 6 
777 77777777777777777 


is ————“ then find the value of 'N' 


J/Nmv 
rB 


22 
A solid object of mass zE is in the shape of pellet drum is 


half submerged in water of density 1000 kg/m? with dimensions 
as shown in the figure. Find the time period (in seconds) of 


22 
small vertical oscillations of the drum. [Take Eu emi 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


CH3 
С сон yt ar | tpt (NH,), CO, y C'I v py RES 
ortho 


para 
derivative 


19. 


(A) 'E'is a non-fattening sweetener (B) 'E'is saccharin 
СНз Ong? 
“мн, 
iter 'D'is 
(C) А (D) —O 
e 
SO3H 


Space for Rough work 
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20. Which of the following option is/are correct? 
(A) Atomic orbitals are completely described as the regions where the probability of finding the 
electron is maximum. 


52.9pm Г ж 
The weighted average of large number of observations for measuring the radius of 1s orbital 
is greater than52.9pm (r?R? dr represents the total probability of finding the electron 


between г and r+dr). 
(C) The energy of 4s is always lower than 3d for multi electronic atom/ ion. 


25 
(D) Energy needed to excite an electron from n=2 to n=4 state is 28 times the energy needed 


to excite an electron from n=2 to n=5 for a single electron atom / ion. 


21. The correct statement(s) about the surface properties is (are): 
(A) Soap lather is colloidal solution in which gas is dispersed in liquid. 
(B) The surface coverage increases on increasing the pressure for chemisorption and the 
surface coverage is higher for undissociative process than the dissociative process 
(e.g. H2 to 2H) under identical conditions. 
(C) On increasing the concentration of cationic surfactant, surface tension decreases before CMC 
(D) CMC for non-ionic surfactant is higher than anionic surfactant. 


22. NiO (Green) is doped with colorless Li,O, to give black solid Li,Ni,,O which acts as 
semiconductor: 
(А) Li, Ni, „О exhibit both cationic and anionic vacancies 


(B) Li, Ni, „О exhibit Schottky defect 
(C) Doping of NiO with Li,O induces mixed valency of Ni 
(D) NiO becomes p-type semiconductor 


Space for Rough work 
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25. 
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ї О 
@ 
ГА, М "А! eo 'В' a ras ME р! 
2 | 1 
О 


(A) Compound ‘D’ gives positive iodoform (B) Compound 'D' gives positive carbylamines 


test test 
(C) Compound 'C' gives positive 2, 4-DNP 23 
test CH, 
(D) Compound 'A' is =O 


OH 
The correct option(s) is /are: 
(А) Е-Е < СІ-СІ < Вг-Вг < 1-1 (Bond length) 
(B) Bond angle of E, - S - E, bond is less in CH,SF, than SOF, 
(С) HS < О, < SO, < NO, (Bond angle) 
(D) AsH,< SbH,< NH,< H,O (boiling point) 


Cl, (g) == 2C! (8) 

Cl( g)+CHCL,(g)—* HCI (g)+CCL (е) 

CCL (g)+Cl(g)—*>CCl, (в) 

k =4.8x10  k,212x10 k,=1.3x10° Ж,=2.1х10° 
(A) Order of reaction is 3/2 


) 
(B) Magnitude of overall rate constant is 2.6х107 
(С) If conc. of СНСІ, is increased four times rate of reaction increase by a factor of two 
(D) 


D) If conc. of СІ, is increased four time rate of reaction increase by a factor of two 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Consider all the gases as ideal and irreversible process is carried out at constant Pria. 


Column 1 Column 2 Column 3 
A(g) -» A(g) (i) | q=0 (P) | AU=0 
(10atm, 1 mol, (latm, 1 mol 


300K,V,idealgas) 10V) 


B(s) At 0°C, latm. B(liq) (ii) W=0 (Q) AH =0 
(1) 
(melting) 
A(g) > A(g (і) | AS... 0 [(R) | Vol. «Vol... 
(10atm, 1 mol, (latm, 1 mol) 


300K, C,=1.5R ) 


Mixing of ideal gases at constant | (iv) | АС-0 (S) | >Т. 
(ІМ) T and P in an isolated container Final for irr. process Final for rev. process 
26. Which of the following combination represents isothermal reversible process? 
(A) (Ш) (ii) (Q) (B) (1) (iii) (S) 
(С) (1) (48) (Q) (D) (IV) (iv) (P) 
27. Which of the following is correct combination when "B" as H2O and others are gases as 


specified? 


(А) (Ш) (8) (Q) (8) (1) (iv) (8) 
(C) (IV) (iii) (5) (D) (II) (iii) (S) 
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Which of the following combination represents the adiabatic process? 


(A) (Ш) (i) (P) (в) (Ш) (i) (Q) 
(с) (Ш) (i) (S) (D) (IV) (iii) (S) 


Answer questions 29, 30 and 31 by appropriately matching the information given in the 


three columns of the following table. 


Consider X as leaving group and Y as a nucleophile or base: 


Column 1 Column 2 Column 3 
(Activated complex of (Mechanism) (Effect) 
initial substrate) 
() | 6+ (i) 2 (P) | Large decrease 
Y Rta Seca: R ro eios yor SN 
(П) 42-28 ET yöt (ii) E, (Q) | Large increase 
(Ш) y ot (iii) | SN! (R) | Small decrease 
Юн, 
с=с --.0- 
7 
(IV) үб- (iv) E, (S) | Small increase 
н Ei M / oc 
“С--С---.. X 
Л: 


A neutral nucleophile attacks on a substrate containing neutral leaving group. Which of the 
following represent the correct combination of effect of increased solvent polarity on reaction 


rate’ (B) (II) (i) (P) 


m (1) (i) (R) 
(0) (1) (iii) (0) (0) (п) (48) (S) 
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30. 


31. 


A negatively charged nucleophile attacks on a substrate containing neutral leaving group. Which 
of the following represent the correct combination of effect of decreased solvent polarity on 
reaction rate? 


(A) (1) (ii) (R) (в) (Ш) (i) (P) 
(c) (11) (i) (Q) (D) (1) (iii) (S) 
A neutral base attacks on a substrate containing an anion as leaving group. Which of the 


following represent the correct combination of effect of increased solvent polarity on reaction 
rate? 


(8) (IV) (iv) (P) (в) (Ш) (iv) (0) 
(C) (III) (ii) (S) (D) (III) (ii) (R) 
SECTION - C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


On combustion, 1g of 'A' yields 2.99 СО,. "А" on easy dehydration with conc. H,SO,, gives a 
hydrocarbon 'B'. 'A'reacts with Na to liberate 0.00275 mole of H,(g). The empirical formula 


+ 
XTY will be: 


of 'A' isC. H,O,. Then the value of 


Two beakers A (0.1mole NaClinlkg Н,О) 8 B(0.1mole sugar in 1kg Н,0) is placed іп а 


х 
small sized closed container. The molality of solution of Beaker A changes юр The value of 


‘x’ will be 
(Assume solutions to be dilute) 


y 
(0.1 mole NaCl) (0.1 moleSugar) 
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34. How many compounds show the cis-trans isomerism? 
| Co(NH,), Cl, | .[ Pt(C1) (Br) (H0) (NH,) ].| Cr (en), CBr |! 
| Co(NH,), CI, |, | Co (en), Cl, | |[Co(NH,), (HO) (Br) | 


35. 
O, gas 


narrow tube -«— - 


In above figure, the gas filled in this bulb is subjected for the combustion of 10 moles of CH, . 


Maximum number of moles of CO, formed in this process is 2. The volume of the bulb is “11.2 x” 
litre at 280K. Find the approximate integer value of x. 


[R=0.08 litre atm mol К”, Atmospheric pressure=1atm.] 


36. Upon treatment with ammonical Н,5 , the metal ion that precipitates as a sulphide is /аге, 
Бе” Fe? Zn? Mg” Ni? АТ" Сү" Си? Са? 
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Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains SEVEN questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


(2) 


i sin( Л sin ' ax) 
n 
2 


(2) 


dx, nel 


(C) n=0 ee (D) n=0 = 2 
1, 3 I 


A parabola S = 0 has its vertex at(—9,3) and it touches the x-axis at the origin then equation of 
axis of symmetry of the aforesaid parabola can be. 

(A) x- y -1220 (B) x-2y 41520 

(C) 2x- y - 2120 (D) x+ y+6=0 


The first term of an infinite geometric series is 21. The second term and the sum of the series are 
both positive integers. All possible values of the second term can be 

(A) 12 (B) 14 

(C) 18 (D) 20 
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40. Let f :[0,1]— [0,1] be a continuous function such that f (7 (х)) =1for all x €[ 0,1] then: 
(А) / (x) is many one function 


(B) y =f (x) intersects the line y = x for some x € [0,1) 


1 
(C) Їл (5) dx has maximum value 1 
0 


1 
(D) Bi (x) dx can be less than а 
0 


41. А parallelopiped is formed, using three non-zero non-coplanar vectors á,b&c with fixed 


magnitudes. Angles between any of the vector with normal of the plane determined by the other 
two is с and the volume of parallelopiped is Т and its surface area is Y. ЇЇ 


ЕБ ——— then: 
T 


E E E 
al e Е 
(A) cos? à +cos a -2 (В) sin? a +sin*a = 21 
(С) cos? a + соѕа = 3245 (D) sin? a +sin a = — 
4 16 
(ШЕ жа ей 
42. f:RoR, f(x)= үлы 
0 otherwise 


Which of the statements are incorrect? 
(А) у= f (x) f(2x)is continuous atx=0 (В) y= f (x)+ f (2x)is continuous at x = 0 


(С) у= (x)is continuous at x = 2 (D) y= f (x)is continuous at x = 3 
43. Zi» Z2, Z; are three non zero distinct points satisfying Е -1 =1& zi = zz, then 
= -1 

(A) тэг is purely imaginary (B) Arg o =2Arg ESI 
2 F Z3 52 Zi са < 

-І 1 1 1 1 1 1 

(С) Arg 2 = 2Arg ын DASA ны Ён 

1 zi ge Zal oe | Se 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 

Trips are taken from warehouse P to cities A, B, C to deliver goods. f, , f, ,/, are frequencies 
of trips to cities A, B, C from P, where overall large number of trips are made, say n in total. 
E,, E, ,Е,аге expenditure incurred per trip per km from warehouse to cities A, B, С 


respectively. 4,, stands for distance between cities A & B. (Column 1 and Column - 2 are two 


given situations for which we have to choose optimum placing of warehouse P, provided 
in Column - 3) 


Column 1 Column 2 Column 3 
(Frequencies of trip to (Value of expenditure as (Optimum placing of 
various cities) per route) ware house to 
(E, E,, E, are expenditure minimize overall 
costing) 
in rupees per km.) 
0) E =E =E= (P) | P has infinitely many 
За БЕА positions 
3 (Where и is а constant) 
n (ii) | Bde СЕ Sd GR =d (Q) | P must be the centroid 
T fof f. =0 ааа Е of triangle of triangle 
2 formed by А, В, С 
(cities being vertices) 
n (iii) 1 1 1 (R) | P is such that AB, BC, 
U) | tte 2 25-9 E, а, 2 1, E dpe CA subtends 120° at P 
f, Ad, f, Adae. = Аа | (iV) E (S) | P must be incentre of 
E-E,-—-u triangle ABC 
(IV) 1- п 2 
а +4 +4 (Where u is a constant) 
AB BC AC 
44. Choose the correct option 
(^) (1) (iii) (Q) (B) (Ш) (i) (P) 
(c) (Ш) (8) (R) (D) (IV) (i) (S) 
45. Choose the correct option 


(A) (Ш) (ii) (0) (B) (IV) (ii) (R) 
(с) (1) (i) (R) (D) (II) (18) (S) 
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46. Choose the incorrect option 
(A) (1) (iv) (P) (в) (1) (8) (0) 
с) (IV) (ii) (S) (D) (1) (iv) (S) 


Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


Match the following Column(s) 


Column 1 Column 2 Column 3 


( | If A & Bare two different matrices | (i) det (A)=+1 (P) | detA z detB 
such that A'-B' & A°B=B’A 
and B is non singular. 


(Il) А=| а, | such that (ii) | Ais non- _ | (Q) | Ifdet(A)>0 
ij Їах : 
БАЛ ТЫША det(2A)-det(adjA)=7 
2 wheni-j 
9 |0 wheni zj 
(Ш) | Let B be skew symmetric Matrix (iii) | Ais orthogonal (R) det(adj(adjA) | 1 : 
of order 3x3 with real entries matrix шинжин 72" ere 
given I— B and IB are non 
singular matrices if {.}represent fractional part 
A-(I-B)(I - B)" here I represe function 
nt Identity matrix 
(IV) | Consider (iv) | Ais symmetric (S) det(A?+B’)=0 
1 x? Matrix 
I, 7|, хапа, m 
> 0 x? -1 B 


1 n 
=| — аху. >m, nmeN 
ox™+1 

And consider the 


matrices A=(a,,),,, where 
e =la 15] 


0, 15] 
Т 2 Д 
Ballas. 63 1, 
Jas 56 Jy; 
47. Which of the following is the only correct combination? 
(A) (1) (іу) (P) (в) (11) (iii) (0) 
(с) (Ш) (iii) (0) (D) (IV) (ii) (R) 
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48. 


49. 


Which of the following is the only incorrect combination? 


(A) (Ш) (i) (О) (B) (II) (iv) (R) 
(c) (1) (iv) (P) (D) (IV) (ii) (P) 
Which of the following is the only correct combination? 

(А) (1) (ii) (S) (B) (11) (iv) (Q) 
(c) (Ш) (i) (Р) (D) (1V) (i) (P) 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


A line through any point on the curve x^ — у? 21,z = 0 intersects two lines y 2x, z -1 and 
у--х,2--і. If the locus of this line iso! + Ву ус +65 = Othere the value of 
а+В+у+д іѕ 


Let three lines /,, 2, & L,belonging to the family x—2y+6+A(x-y+2) —0, where Ais a 
parameter, be interior angle bisectors of AABC . If the equation x+3y—4=Orepresents side 
AB of the triangle, then find the value of 


A 
+) 
Y. reot—+a 
2 


(Note: Symbols used have usual meaning in AABC and |.| denotes G.I.F) 


Let PT bea tangent from the point Р(5,3 + 43 о the circle x^ + y? +4x-6y—3=0, with 

centre С, at Т and AB is secant which passes through P such that ВТ is the normal at Т. 
A 

I Ar(ACAB)+ Ar(ACAT) = 2. then find the value of (4 ]-15)([] denotes л.) 
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54. 
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If y= Де“ + А, хе”, where À, , A, are arbitrary constants; is general solution 


йг а 
ae ee + y = Othen the value of €. is 
x dx b 


Every ray of light, emerging from (1,2) , after striking at an elliptical curve, whose eccentricity is 


2/5 


— —7—— ——.— , always passes though (3,6)after reflection . If P (a,B)is a point on this curve 


24454445. 


such that it is at unit distance from origin then [2a.— В| is 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - VIII 


PAPER-1 

Q. No. PHYSICS Q. No. CHEMISTRY Q. No. | MATHEMATICS 
1. AD 19. ABD 37. AC 
2. AD 20. BD 38. AB 
3. AC 21. ABCD 39. ABCD 
4. AD 22. CD 40. AC 
5. ABCD 23. BC 41. AB 
6. AB 24. ABC 42. AC 
T. BCD 25. ABD 43. ABD 
8. B 26. с 44. B 
9 D 27 B 45 с 
10. с 28. с 46. D 
11. с 29. А 47. с 
12. В 30. с 48. с 
13. А 31. с 49. А 
14. 3 32. 2 50. 0 
15 1 33. 3 51 1 
16. 4 34. 6 52. 4 
17 2 35. 4 53 1 
18 2 36. 4 54 0 
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Physics PART - | 


SECTION - A 
1. AD 
2 2 

| ЭДЭР ду | | | 

Elastic potential епегду ос ae kinetic energy ос E . So for antinode elastic potential 
X t 
0 
energy is constant & minimum. a always changes for all other points. 
x 
2. AD 
Let's assume, time taken by the queen to get into the hole is t 
£ ( 

t =———— &also t = + 

2V sin 0 2V cos еУсов0 
Therefore 

ИРЕ 2 ГА 
2VsinO 2VcosO еУсов0 
-.tanÓ = Е 

3 
d 1 


(л HE) =a E 
d’ =9 > d =3cm 
3. AC 

When parallel light falls from left side 

Шз _ (2, -u) 2 (2 -u) 

f R R 

4/3-2 2-1 

453. (oem) Aa Ns йн 
Л R R 


When parallel light falls from right side 
1 (1-2) (2-4/3) 


-----4-------> f,- 60cm 
f, -R -R ^ 
4. AD 
For translatory equilibrium Е-Е, = mg => f =40N Af A ESION 
5 
For rotational equilibrium 40x5+5x—= N(5) 
3 Qon p 
№=125/3 newton as F+F, = N'— F -110/3 Newton E =5N 
But for F =110/3 Newton object will not be in translational ШЕ 
Y mg-50N 


equilibrium so for translational equilibrium 


(кз) =40>F с: содын 
10 9 
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ABCD 


AB 

Normal Reaction on any of the roller always has a horizontal compound directed towards right. 
Therefore, friction acting on the rollers at every point at contact should have component towards 
left. 

Hence option (C) is incorrect. 

Since friction on roller is in opposite direction of F, friction on the plank is in the direction of F. 
Therefore, for the system to be in equilibrium, F should be less than mg 51п Ө so option А and В 


are correct. 
If rollers are clamped so they cannot move, friction on rollers can be towards left as well as right. 
Therefore friction on the plank at point A and B can be opposite to F, hence F can be greater 


then mg sin 6 , so option D is incorrect. 


BCD 
2 2 
0.85= 2 апа 0.544 = 04 
n, n, 


As n, -n =3 >n =12,n, =15 


he Rhez? Ca 59 edis nn 
À 12 15 

B 

D 

C 

C 

B 

A 

ГО. 11-13] 


Use ыбы) LE 
f R К, 
SECTION - C 


3 
x coordinate of centre of mass of the rod 


x dno 
2 


x 


у, = За 0o and a, = “(cos ба —sin бө?) 
2 2 


When М, -0->совба = ѕіпбо? —— - (1) 
Using COME: 


2 ИК suo en 
mg —(cos B —cos0) = = т-— 0 -—m——o 
gzl Р ) 2 4 2 
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Маг 
у =—@ from IAOR 2 
2 4 N : 
iM auton ees - Р | Intantaneous axis 
3 ; 
о? = 28 (cos B — cos 0)---(2) 2-2 | of rotation | 
2 29 
3g . 2 
а = Esing (3) pl 
24 2 N, 
Substituting the value of о> and о in equation (1) 1/272/2297/ 274 27777777 
gives 
=> cos? = a cos 0 ace sin 0" 2-4 М-3 
3 43 43 
15. 1 
As the electric field is radial, by applying gauss law, we can write E 
| Бар Ww 
£5 Үй N 
For r=— , E=C(1 к) r - em ж 
а (1/а) г-1/0 


| 05 =2 x,, = 40ст 
0 


17. 2 
20. (924 
mrp =|. | davBr cosa 


ШЕСІ шинийг гүү) 


а л mr 


0 
-ma =| 2-4 da rwBcosa 
0 2m 


dv qrwBsin@ 
ж.е у oe) 


dt лт 


dw v f f 
------- = | wdw =—[vdv 
ау rw Ч A 


Vo 


x-r-rcosÜ 


ТМЗ з dx-rsin0d0 
уау  qrwBsinO 


dx zm 
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vol 2 л 
A =T f sin? od 
Vo Vo -y P 0 
NET 
Е Br 
2 


For slight displacement (arx) pg -ma-»T = 2л "o => Т = 25ес 
nr pg 
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Chemistry PART - II 
SECTION - A 
19. ABD 
Sol. 
CH3 Me fe) Me О i Ov 20 
| ІШ 5--О s7 
$—0 1227 ам х 
'А' 'B' n (6) NH, D NH» NH 
7 | 
ш m О 
С! 
20. ВО 


21. 


22. 


А.О. is a single е wave function 
Area of the plot for r<52.9 pm is smaller than the area of the plot of r>52.9pm. 
At higher atomic number every of 3d<4s 


AE, ,, = RhcZ? d - RhcZ? E 
с А 100 
AE, ,, = RhcZ? сы = RheZ? x > 
E27 Ae | 16 
28 
AE, „= 3s AE 
ABCD 


For dissociative process (e.g.H» to 2H), more pressure is required to get the same extent of 
chemisorption as two species have to be chemisorbed. 


In anionic surfactant negatively charged -COO group will repeal each other so at lower 
concentration micelles will form. 


CD 


Li* ion occupy Ni^" sites to form substitutional defects. In order to maintain the charge 
neutrality, every Li* ion is balanced by Ni? ion and it becomes a p-type semiconductor. 
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23. BC 
О О 
uri E ine : ыг 
(1,4 addition) NH2 
24. ABC 
Е-Е < СІ-СІ < Br-Br < I-I (Bond length) 
12 NT 
F 
o—sC. Sc 
| din. 
F F 
9 Am MC dg 
112° ° 
F 


Oxygen being more EN, the electron density at S in OSF, will decreases so it occupies less 


space so bond angle E, - S - F, will increased. 
H,S (92°) <0,(116.8°) <SO,(119.5°) < NO, (134°) 


„Эх. Po EN 
О zo om О 


AsH, «NH, <SbH, «Н,О(ВР) 


25. ABD 
Rate of reaction = k, [CI]|CHCI, | ant [e 
k, [Ch] 
(ci]= Ча, 


-І 


Rate of reaction = k,. 180, E | CHCl, | 
с] 


3 
k-13x102x, 55105602 
12x10 


26. C 
27. B 
28. C 
Sol. Q. 26 — 28) 


( 
(1) Isothermal expansion 
(I) Water & Ice will remain in equilibrium to 0°C & 1 atm pressure so AG=0 
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32. 


33. 


1-7 1-у 2/5 10 -2/5 
(11) For adiabatic reversible Т.Р,” -ТР,” >T, -зоо[ 7) = ә) 12) -120К 


For adiabatic irreversible 


С, (T,-T, =P. (V, -У,)=-Р, | 


Т, T 
© (т.т) = -Р,| 2-1 
nR P, Р 


Т,-192К 
(ІМ) Mixing of ideal gas at constant T & P in an isolated container 
q=0,w=0,AU =0,AS,. >0,AG <0 


system 
A 

C 

C 

(Q. 29 to 31) 

Increasing in polarity of the solvent will increase the rate if T.S. has more charge density in 
comparison to reactant. 


SECTION - C 


2 


96 of carbon — DTE = 79.09 


R-OH+Na —— К-ОМ№а+ ; H, (0.00275 mole) 


Moles of oxygen = 0.00275 x 2 
Mass of oxygen = 0.00275х 2x16 = 0.0880 
% of oxygen = 8.8 
50 96 hydrogen -100-79.09-8.8-12.11 
Empirical = C,,H,,O 
х+у _ 12-22 2 
ЕТ 6 


3 
In equilibrium, vapour pressure of solution will remain same 


Ap _ | П, шағ | M te 
* 
р П sugar T Пн,о Beaker B 2 Л мас! Ч Пн,0 ВеаКегА 
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(1-а)х1000 (1+ а)х1000 
0.1+ = 27х01---:--5:--:- 
18 18 
->а-1/3 
So molarity of NaCl = un = 08 = ES 
4 4 40 
3 
34. 6 
LILIILIV,V,VI shows cis & trans isomerism 
35. 4 


Sol. Pressure of О, gas filled inside bulb = (76-- 76) cm Hg = 2 atm 


Oe is a limiting reagent. 
CH, + 20, > СО, + 29,00 


Ек 


4mole 2mole 
PV =nRT 
2xV = (4)(0.08)(280) 
V =44.8L -11.2x4L 
x=4 
36. 4 
Fe” Zn” Ni” Cu 
Forms precipitate as FeS,ZnS,NiS,CuS respectively АР”, Cr^' ions ppt as hydroxides 


Ее” forms precipitate as FeS(not Fe,S, ) 
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Mathematics PART -III 


SECTION- A 
37. AC 


n+k+1 


Е j sin(x sin’ тх) 
n+k E (v2) 
2 


k 
Let x=—+t 
2 


n+l + 2 К 

sin zsin 44) 
ал-|-------“а 

2 


Т t 
ёр 


MES pug 
2 


(2) 


38. 


VC = 3units, CO = 9ипїїз 


A M 
As per property: AV =VN and = 2= 


= OM = 6tan9,AC - CM =3cot9 +9=3{ 20n 0+ | | 
ап 


1 
=>m=lorm=— 


=> Eq" of Axis can be 
(y-3)=1(x+9) 


or 


(»-3)- 569) 
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ABCD 
Let the series be 21,21r,21r^,........ 


21. ЕСІР 
Pur is a positive integer 
-r 


Also 21r is a positive integer 


(21)(21) | 
S= as 21r e N hence 21-21 г must be an integer 
2]-21r 


Also 21r<21 

Hence 21-21r may be equal to 1, 3, 7 or 9 

i.e must be a divisor of (21) (21) 

hence 21—21r=1 огЗог7ог9 

21г-20, 18, 14 or 12 

АС 

f (x) is continuous on a closed interval so it attains a minimum value а. 


Since ais іп the range of f, ~. f(a)=1. lf a=1, f (x)= Iv and J f(s) dx =1 


Now, if œ <1, by intermediate value theorem, since f is continuous it attains all values between 
a andl. So forall x 2 à, (х) =1. 
Шы fore 


ШЕ dx = jr ах+(1-а) 


Ѕіпсе f(x )>а ШӘ dx > а? and the equality is strict because / is continuous and thus 


cannot be a for all х < aandlata.So 


2 
ШЕ ах>о7-(-а)- 4 8-1 4559 
2 4 4 


3 1 
Е 


АВ 
T- а 5 с ||соѕо |110 | 


= [à] 5 Ї | сово іл | 
-|Ш le |с |соѕо іп, 
Y = 2 х «be ха) 


- тэгээ 


| ЕРДЕ M ы =A І = (сова |= > l 
r Tal EM MT SS 
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42. 


43. 


44. 


45. 


46. 


47. 


AC 


lim f (x) f (2x)is—LorOdepending upon x = E + M but f(x)+ f(2x) always tends 


towards zero f (2) = ТЭ = —]but lim f (x)is 0, lim f (x) = f (3)=0 
ABD 


23 
Z2 


2 


25 +4 
2-23 and 1. 


15 option — chord (Z, —Z, )is 1 to line joining 


2" option — angle by chord( Z, — Z, ) at (1,0) is double of angle at (0,0) 
4" option — Ptolemy's theorem 
B 


À 
For option B total cost of all the n trips= EXC +4) 


i.e. we have to minimise d,, +4}. 


dp, +d pz 2 d ,, where equality holds when p lies on line segment joining A & B 


C 
For option C total cost of all the n trips 


А, 
== ^ n +d py Tdi) 


dp, + дь» + рс is minimum when P is interior point such that AB, BC, CA subtends 120° at P. 


D 
For option D total cost of all the n trips 


À 
= (dn +d pp + 2d pc) 


AS dp, +c > dc & dpp + де 2 Age 


= Ға +24 байрла 
Equality holds when P is vertex C 
C 


A’ = B? & А?В = В?А subtracting both we get 
АЦ(А-В)-В (B-A) 

=> (A? +B’)(A-B)=0 

= det.( А? +В? ) = 0 (otherwise А = B which is not true) 


C 
A 
(Q. 48 to 49) By given information 
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2 wheni-j 

=, wheni +j 
А= | а, | 

[2 000 

0 200 
A= 

0 020 

|0 002 
JA[=2" 
ladjA|-|A|" = 16 2 2” 


= ladj(adj A)|=|aqj Af = 2* -(2)" =а+т)” 
SUC 40 EE e. d^ 
21 1 
=><— p = — 
ин 
Given А=(1+В)(1-В)' 
Now, АА”-(1-8)(1-8) (1-8) (I-B) 
-(1-8)(88) (FB) (I-B)=IxI=I 
ajaa ээ» Af 21 = aj 
Given |A| >0 ~. |А|=1 
-. det(2A) – det (adj A) 
=2'det A- (detA ) 


-8х1-17-7 
bs 1143 i=j 
а; = . . 
0, 15 ] 
1 xit6 yi? 1 
jae Ха - х= | x dx = 
6+i,3 3-4,3 (3 m x =} | 1+ 
L 0 0 
5 
1 1 1 
= А=|0 — 0 |> |А|= жБОРОРЛ 
6 5х6х7 210 
1 
0 БЭР 
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Jo; 72 Jus 
For В-|І-, 63- 414; 
Jas 56 Jiss 


Applying C, > C,+C, 
165341, 72 Jus 
|B[- 0, 5), 63 125 
Қы 56 Jus 


6 11 
Bm 1x E. X 11556 Х cdi 
алғы) ee, Sae Хар” E -X+ je 


E 72 Js 
7 ое Р 
1 1 
8 63 Jos gio 63 63 J,,,;=0 
1 96 56 J}; 
9 36 1, 
SECTION - C 
50. 0 
The required line shall be represented by 
(у=х)+2 (2-1) =0&(у+х)+2,(2+1)=0............. (1) 


Where ( x, у, z) is any general point on the line. 
At z=0,x - y? -1 


>-1=-44 > AA, =1 


a+Bt+y+6=0 
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B 
Intersection point of x—2y +6 = Оапа х— у +2 =Ois the Incentre of the AABC 
1(2,4) 
r = in radius = Perpendicular distance of 7 from the line AB 


BR 
V10 
r= 10 


A A B С 
> rcot—+a]=rcot—+a+rcot—+b+rcot—+c 
2 2 2 2 


=s-atat+s—b+b+s-ct+e 


CT =CB=r=4 

PT = JS «(5445 +4х5-6(3+у3)-3 
PT =6 

Let ZACB- а 


1 
Ar(ACAB)=—-r-r-sin a =8sina 


Ar(ACAT) -үлэгэш(т-а) =8sina 
In A PBT 
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53. 


54. 


a BT 8 
tan — = — =— 
2 T 6 
2 tan — 2x4 24 
> sin & = T 
154422 1,18 25 
2 9 


24 384 
25 25 
— Д = 384 hence| 4384 |-15 -19-15-4 


1 
Satisfying then given solution in differential equation 


get (а? -2а-1) 4, (e -2b+1)x+ 2(b-1)))e* — 0 which must be true for 
every 4, & A, e Rsoa’ –-2а+1= 0,6 -22+1=0 = a-b-1 

a 2) and (3,6) are foci of ellipse 

2ae = 245 => 24 = 25-2, 8. is 


v (sin 0 — 1) 4 (cos0 - 2) * A (sin0 —3) + (cos0 6) = (1 J45) (1 5) 


(1 +15) and (1+ v45) are maximum distance of (1,2) are (3,6) from circle 


Ar(ACAB)+ Ar (АСАТ) = 16sina -16х 


x’ + y! 212 (1,2), (3,6), (æ, В) are collinear 
2а-рВ-0 
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FULL TEST - VIII 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate 11111111 11 ЇЇ 7! 
1211 1Г 11111 ЇЇ! 


| Епготет Мо. | TL JL JL IL IL TL э 1 ILILILIL T] 
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Useful Data 


PHYSICS 


Acceleration due to gravity 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure 


Gas constant 


g = 10 m/s? 

h = 6.6 x104 J-s 

е = 1.6 х 10°C 

me = 9.1 х 10?! kg 

£o = 8.85 x 10:12 C?/N-m? 
Pwater = 10? kg/m? 

Pa = 105° N/m? 

R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 


Avogadro's Number Na 


Planck’s constant h 


1 Faraday 
1 calorie 


8.314 J K- mol" 
0.0821 Lit atm K-' тог” 
1.987 = 2 Cal К-! тог" 
6.023 x 1023 

6.625 x 10-3 J.s 

6.625 х 10:27 erg.s 
96500 coulomb 

4.2 joule 


1 amu 1.66 x 10727 kg 
1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C=6, М-7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


An isosceles triangular frame is made by three non conducting rods 
carrying charge of uniform charge density as shown in the figure. The 
co-ordinate of the point where electric field is zero is 


3 3 3 3 
А , Ви аз 
n Ger gm) 2 |" zm) 
(C) БТО (D) ЕЭ В 
D °2 3123 


Water is boiling in a large vessel as shown in the figure. Another 
open vessel containing water which is below 100?C is dipped in 
the bigger vessel by the help of string as shown in figure. Choose 
the correct option regarding the situation. 


(0.3m 


| Heater 


(A) The temperature of water in the smaller vessel will gradually increase and it will start boiling 
below100?C . 

(B) The temperature of water in the smaller vessel will gradually increase and it will start boiling 
above 100°C . 


(C) The temperature of water in the smaller vessel will gradually increase upto І 00°С and it will 
not boil. 

(D) The temperature of water in the smaller vessel will gradually increase and it will start boiling 
а1009С. 


Space for Rough work 
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3. Two long straight cylindrical conductors with resistivities 


p, and p, respectively are joined together as shown in figure. І / І 
If a current I flows uniformly through the cross section, then A { P 
magnitude of the charge accumulated at the interface of the 

two conductors is 


— I 
(A) Oa (8), До =; 
(Се, До + p| (D) 0 


(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. Two blocks P of mass 20kg and Q of mass 10kg are placed on a rough 
horizontal disk ( u = 2/3) and are connected with a string which is along 


the diameter of disk as shown in the figure. Then 20cm 50cm 
(Here C is centre of the disc) 


Q C 


(A) The tension in the string when angular velocity of disc is 4 rad/second is 80/3 N. 
(B) Friction on 10kg block is 16/3 N when angular velocity of disc is 4 rad/second. 

(C) Friction on 20 kg block is 40/3 N when angular velocity of disc is 4 rad/second. 
( 


B 
C) 
D) Maximum angular velocity of disc for no slipping of block is 5 rad/second. 


Space for Rough work 
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5. A long straight slider is moved with constant velocity v = Vol parallel to earth surface in the x-y 


plane in a uniform magnetic field B =B,kon a resistanceless rails in the form of curve y?-4x. 
Here emf induced in the loop, current, power, resistance of slider per unit length and time are 
represented by e,i, p, A, and t respectively. If at t = 0 slider starts from x = 0. Then which of 
the following option(s) is/are correct. 


eA iA 
(A) в) 5% 
% 
>f >-/ 
PA PA 
(C) (D) 
> f > f 
6. As soon as a monkey jumps horizontally with speed 30m/s from y 
height 40m of a tree, an arrow is projected from the bottom of tree at (0,0) 30m/s 


an angle of 53? with the horizontal in the same plane. If the arrow 
hits the monkey. Then 


553° 


3 
X 


(A) The angle at which arrow is approaching monkey with the horizontal with respect to monkey 
5909. 

(В) Тһе angle at which arrow is approaching monkey with the horizontal with respect to monkey 
is 60°. 

(C) The time after which arrow hits the monkey is lsecond . 

(D) The time after which arrow hits the monkey is 2second . 


Space for Rough work 
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A uniform conducting rectangular loop of sides / , b and mass ГРОТ 
т carrying current i is hanging horizontally with the help of Т AT, 
two vertical non conducting strings. There exists a uniform - > 
horizontal magnetic field B which is parallel to the longer side b / 2 
of loop. Choose the CORRECT option(s) 


че» B 


mg mg-2ibB 


(A) The value of UR (B) The value of Т,- 


mg+2ibB 


(C) The value of T,= (D) The value of T, <value of Т, 


A bob of mass M is rotating on smooth horizontal table with constant angular speed @ ona 


circular path with the help of an elastic wire of mass m (m<<M), length /, specific heat 8, area 


of cross-section А and young's modulus Y . Then: 
юэ D 
YA 
zl 
Mo 


286 
ҮА 

-1 

Ёс» | 


(A) The increase in length of wire 


(B) The increase in length of wire 


ҮА/ 1 
(C) If the bob snaps then the rise іп temperature of wire is more than 
ms YA — 
2M lo 
(ignore radiation loses) 
2 
NM е Al 1 | 
(О) If the bob snaps then the rise in temperature of wire is less than (ignore 
Mla 


radiation loses) 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-2)-PCM-JEE (Advanced)/18 8 


(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


Thick lenses are used in cameras whose focal length is defined as 
1 1 1 -1) 4 

Т Кр К, MRR, 

thickness of lens and u is refractive index of the material of lens. 


| where R, and К, are radius of curvature, d is the 


Focal length of a convex lens having R, 20cm , К,=40ст, і=1ст and ш=3/2 


(A) 26.67cm (B) 26.7cm 
(C) 26.8cm (D) 26.9cm 
Focal length of a sphere of radius 30cm and having и=3/2 
(A) 36cm (B) 45cm 
(C) 60cm (D) 90cm 
SECTION- C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. 


A uniform solid sphere of mass m=400gm 

and radius R=2cm is released from rest А 
from a point A of a sufficiently rough slide == 
AB. Initially, the centre О of the sphere is 

at the horizontal level of A. At the lower 

end B, the slide passes to smooth 30cm 
horizontal plane. A spring is attached to a 
wall on the horizontal plane. Find the 
maximum compression (in cm) of the 
spring in the process of motion of the 


sphere. (Take g=10m/s” ) 


222 k=1000 N/m 
smooth light 
в Strip {ст 
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A conductor has a temperature independent resistance R & a total heat capacity 4 unit. At the 
moment t=O it is connected to а D.C. voltage V. If time dependence of the conductor's 


temperature assuming the thermal power dissipated in surrounding varies as q-4(T-T,) equal 
у? 
to тетж (I-e™) find value of М where T, is surrounding temperature equal to initial 


temperature of conductor. 


A circular ring of radius R & mass m made by a uniform wire of cross-sectional area A is rotated 
about a stationary vertical axis passing through its centre & perpendicular to the plane of the ring. 


В” 


МлАҮ 


If young's modulus of material of ring is Y & increment in radius of ring equals to 
without breaking find value of N. If breaking stress of ring iso . 


A composite object is formed by combining a uniform rod of 

circular cross-section with thermal conductivity k anda  , 
frustum with thermal conductivity 2k as shown in the | 
figure. The equivalent thermal conductivity of the object is 


Nk 
given decer) find'N'. 


A river is flowing horizontally with a constant velocity 
gradient along its width. Its velocity from one bank to 
another varies from zero to u. A swimmer swims with 
a constant speed v w.r.t water such that he is always 
heading along the line AB w.r.t ground as shown. If 
the angle made by velocity of swimmer in still water 
varies from 45° to 75° with the river flow while going 


—— —— Cae 


"E 
from A to B, if this angle is sin (x) with line AB at 


the mid-point of the river, find 'N'. 
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16. A neutral particle at rest in а uniform magnetic field В as shown 
in figure. The particle then spontaneously decays into two 
fragments, one with a positive charge +q and mass 3m and 
other with a negative charge -q and mass m. Neglecting the 
interaction between two charge particles and assuming speed is x x x x x 


very much less than speed of light. The time (in us) after the 


decay at which two fragments meet(for first time) is 250xN. Find 
the value of N : (Neglect gravity) 


(4-1ис,В-2лиТ,пу-1077Кв). Both charges have velocity in 
xy plane 


17. A hollow non conducting sphere А and а solid поп +Q m 2m -2Q 
conducting sphere B of equal radii R and masses m and 
2m are kept at a large distance apart on a rough 
horizontal non conducting surface. Charges at A and B 
are Q and -2Q respectively. Charges are uniformly 
distributed and remain constant and uniform as sphere 
come closer. Friction is sufficient to support pure rolling. 
Kinetic energy of the two spheres just before collision is 
K, andK,. шэн 

K, 5 


770777777 7777 


18. The nozzle at the end of pipe has holes of equal area from which water ejects in all possible 
direction with speed 50 m/s. If in a park the nozzle is at a height of 8 meter above the ground. 


N 
The maximum area (in km?) which will get wet is neat g Find N. 
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An alternating current source is connected with three circuit elements 1000. 
as shown іп the figure. Find the current (in Ampere) passing 

1H 
through the AC source? RISE 


100У ,100 rad/sec 


A charge particle having specific charge 1C/kg is projected parallel to x-axis from a point (0,5) 
meters on the y-axis in the x-y plane with velocity 8im/s ina magnetic field which varies along 
x-axis as B = В, xk where В, =1 tesla/meter. Find the maximum value of х (in meter) 


(neglect gravity). 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


21. 


Two identical rigid rods, each of mass 1kg & length Ут, are moving 
opposite to each other without rotation on a smooth horizontal table as 


shown. For what maximum value of х" (after rounding off), the direction of | | |. 
motion of each rod would not change after collision, irrespective of the type | x 
of collision. Assumenostickng. . . . . .  .  —— »»— » /"———— 
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22. A point source of power 'P' is placed on the axis of a thin 
hemispherical shell as shown. The shell has a radius of 3m and 
behaves like a perfect black body. If the steady state temperature 


of shell is T. Find T" (after rounding off). (ТакеР-2400ло УУ, 
c —stefan's const. ). 


23. A particle is projected from point'A', that is at a distance 4R from the 
centre of the Earth, with speed v, as shown. If the particle passes grazing 


the earth's surface, then it is found that v,Z100xN. Find the value of 


M 
N (after rounding off). [Take ЭМ 64107 т2/52, V2 = 1.414] 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


О 
. НСІ "А" 
О 


Which of the following is the correct structure of compound 'А' as major product? 


Р ч 


25. Which of the following solution will show positive deviation from ideal behaviour (Наош 5 law) 
(А) Acetone*C S, (B) Benzene+toluene 
(C) Acetone+chloroform (D) Octanol+water 
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H 
% сн 5 
26. 1 r 3 HNO, /H,SO4 54 NaOH , 223 тү! 
М 


The respective structure of X & Y are? 


H 
N N 
ON CH3 & ON BN CH3 
" "(Y D$ 


\ 
енге 
OH 
H 
N 
N CH 
СН: & Sa 3 
(B) as Ч OH 
taue OH5 
СН, 
2 
нс Non 
. | 
(С) М CH; & 1 зах 
f N 
ко; МО, 
СН, 
/ N 
ныс он 


Н 
(0) NO; y & ON N CH, 
€ i Ur 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


Which of the following statements are correct about nitrogen oxides and oxyions? 
(A) Colourless, diamagnetic N,O, has a weak N-N bond that can readily dissociate to give the 


brown, paramagnetic NO, 


(В) N,O, has N-O-N bent bond in gaseous state and consists of МО; and МО; ions in the 
solid state. 
(C) Nitric oxide is formed by the action of lightening on atmospheric N,andO,. In atmosphere, 


NO is oxidised to NO,. These gases, often collectively designated as NO, , contribute to 


the problem of acid rain, primarily because 3NO, + H,O — 2HNO, + NO. 
(D) Ammonia is reacted with oxygen using a Platinum-Rhodium gauze catalyst to form nitric 
oxide, however in absence of catalyst NH,can be oxidised to formN,, as 


4NH,+30, ——>2N,+6H,O 


The correct statements about some of the ions of 3d-series in aqueous solution 

(A) Cr?* is better reducing agent than Fe?* 

(B) Co?* is better oxidising agent than Fe?*. 

(C) When Fe?* is used as oxidising agent, it attains 3d" electronic configuration 

(D) Cu is the only metal in За series, which is not having ability to displace hydrogen as H2 from 
acidic solution (consider thermodynamic aspects). 
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29. An unknown carbohydrate, formula C,,H,,O,, reacts with Tollen's reagent to form a silver mirror. 
An a - glycosidase has no effect on the carbohydrate but a f — galactosidase hydrolyzes it to D- 


galactose (С, — epimers of D-glucose) and D-mannose (С, — ерітегѕ of D-glucose). When the 


carbohydrate is methylated (using methyl iodide and silver oxide) and then hydrolyzed with dilute 
HCI, the products are 2,3,4,6-tetra-O-methyl galactose and 2,3,4 tri-O-methyl mannose. Which of 
the following is not correct structure of unknown carbohydrate? 


он OH 
OH O 
О О OH 
A HO 
(A) TA OH 
OH 
H 


H 
OH 
OH 
O 
O 
HO он, 
OH 
(8) H HO OH 
HO H 
OH 
OH 
OH 
О 
О 
HO oH, 
OH 
(С) H HO OH 
HO OH 
H 
OH 
OH g 
H 
HO 
OH 
\ 
D 
(D) СН, 
НО ОН 
HO OH 


H 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-FT-VIII (Paper-2)-PCM-JEE (Advanced)/18 


30. Step-I: 0.5ltr of saturated Mg (OH), (aq.) is in contact with Mg(OH), (s) 
Step-II: 0.5ltr of H,O is added to 0.5ltr of solution in step (I) and the solution is vigorously 
stirred, undissolved Mg(OH), (s) remains. 


Step-Ill:100m1 of the clear solution in step (11) is removed and added to O.5Itr of 
0.1M HCI(aq.) 

Step-IV:25ml of the clear solution in step (II) is removed and added to 225ml of 
0.060M MgCl, (aq.) (K,,.Mg(OH),23.2x10 

Which of the following are correct choices about above steps: 

(A) Concentration of Mg” (aq.) in step (1) is 2x10*M 


in step (Ill) is 3.33x10°M 


(B) Concentration of Mg” (aq.) 
(C) Concentration of Mg” (aq.) in step (IV) is nearly equal to 0.054M 
(D) 


D) Precipitation of Mg(OH), (s) will occurs in step (111) 


31. Which of the шоо are the correct statement(s) about the reaction given? 


(i) Li/Liq. NH, H,0* KOH,A 
t-BuOH(1,4 reduction) > 0 > R > 5 


77% 


[NH OR 


p“ gree of unsaturation=1) 


І 2 


'S' is 
Me 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 


The vinyl cyclopropane undergoes the following rearrangement upon heating 
НзС H3C 


“аг 2” УУЖ СЭР, 


ЗЭС ады КОН >'B'(more stable isomer of ' А”) 


CH3 


(1)(CH,=CH), CuLi, Me,S/Et,O 
(OHP 
С 
(1) LDA,THF 
(2) Ph-S-S-Ph 
шалаа Мао, Y 
inal product = E m суул 0, 
'F' (C,,H,,0,8)'7° С 
Intermediate 


32. The хасын 'B' will be: 


CH» 
АД Е Og. 
OH 
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33. Compound 'F' will be: 


О О 
(А) (В) 
СН-ОН, СН-СН, 
(С) (б) 
СН-ОН, СН-СН, 
SECTION - C 


(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. CH,COOH and CECOOH in their aqueous solution ionises as: 
() CH, COOH+H,O —— CH,COO +H,0* 
K AG, AS, are acid dissociation constant, standard free energy change & standard entropy 
change respectively, for dissociation of acetic acid 
(Il) СЕСООН-- H,O = CE COO +H,0* 
K, . AG, AS; are acid dissociation constant, standard free energy change & standard entropy 


change respectively, for dissociation of trifluoroacetic acid . If both solutions are IM each then 
the number of correct statements amongst the following are? (enthalpy change for both reactions 
are almost same.) 


0) K, «K,. 

(iii) AG, «АС, 

(v) AS, 2 AS, 

(vii) AS, & AS, are both negative 


ii) AG, » AG, 
iv) AS, > А5, 
vi) AS, & AS, are both positive 


( 
( 
( 
(viii) AS; > AS, 
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35. 


36. 


37. 


38. 


39. 


16 moles of H, and 4 moles of N, are sealed in one litre vessel. The vessel is heated at 


constant temperature until the equilibrium N,(g)+3H,(g)——2NH,(g) is established; it 


9 
is found that the pressure in the vessel has fallen um of its original value(P айп»). Now 'x' 


moles of an inert gas is added to the equilibrium mixture till the original pressure (Patms) is 


attained. The value of 'x' is? 


The CFSE (E E for octahedral complex for d" electronic configuration 


in octahedral field “~ symmetric field ) 


is'x'kJ/mol, the value of ua 


[A,787.5 kJ/mole, Pairing energy=90 kJ/mole] 

Molar conductivity of 0.0625M KCl is 120Scm/mol'. The molar conductivity of 
(5) molar NaCl is 905сіп” mol™. The value of 'x' will be: 

[A° -50Scm^mol", Л", —76Scm^mol", Л" , =74Scm°mol'] 


How many of the following chemical compound (s) / ion (s) has lone pair(s) at equatorial position 
of central atom? 


CIF,,XeF, ,SF,,IF,,[SbF,] ,[SE,] .JOF, ,SOF,,XeOF, 


The degeneracy of 274 excited state (n = 3) of H atom is 18 then the degeneracy of first excited 


state of Н ion is? 
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41. 


42. 


43. 
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Number of plane (s) of symmetry in the product B is/are 


снсі,(1еа.)-КОН (А) CHCI; (1eq.), KOH (B) 


The total number of compounds whose aqueous solution turns Red litmus paper blue is: 
LiCN, NH,Cl, KCI, Na,CO,,(NH, ), С,О,, AgNO,, NaHSO,, NaHCO, 


How many of the following are carbonates or sulphides ores: 
Chalcocite, Argentite, Horn silver, Siderite, Azurite, Limestone, Magnesite, Kieserite 


The specific rotation of ‘A’ is +60°. A sample made up of 1gm of ‘A’ and 0.5gm of ‘B’ present in 

10 ml of solution and placed in 10 cm cell of the polarimeter. The observed rotation of this sample 

‘x ‘degree. The value of ‘x’: 
OH OH 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. 


45. 


46. 


A pellet of naphthalene of mass 1.28 g is burnt in a bomb calorimeter with heat capacity 
14000 J/K. If the initial temperature is 300K and final temperature is 302K. 


The |AH for 1 mole of Napthalene at 300 Кіп KJ/mole (consider reactant & products at 
300K). 
[At. wt.of C=12, С, ,,,,735Jmol 'K ^ and R=8.3Jmol 'K 


reaction 


At. wt.of H=1, Cy  o775Jmol 'K™, heat capacity of CO, (g) & H,O(/) are taken as 
constant in this temperature range]. 


A schematic graph of the first derivative of the pH curve is plotted for the titration of 10ml of 
unknown НСІ solution by using 0.2M Ca(OH), аз shown: 


| 


АрН 
АУ 


5612 255 382 
volume of Ca(OH), (in ml) ———> 


2 


The concentration of HCI solution will be M. 


Calcium crystallizes in FCC with unit cell length о(0.18)” nm. This sample of calcium is having 


0.1% Schottky defect. The density of the crystal is gm/cm'. 
[Atomic weight of Са-40, N , -6х107| 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


47. 


48. 


49. 


The number of solution(s) of the equation 2 tan”! (sec? nx) = sin" (x° -x° +x+ 2) is: 


(A) 0 (B) 1 

(C) 2 (D) 3 

It W = 2°.3°.5 then number of factors of W? which are less than W but are not factors of W is: 
(A) 36 (B) 132 

(C) 66 (D) 38 


Let S, be the locus of the point 'P'which moves such that OP- 1 unit. The 
plane x + у + z = І cuts the curve S, in another симе S, . Find the volume of solid formed by 
joining the point Owith every point on the curve S, . (O is origin) 
(a) = 8 в) 27 
27 RO 
430 


D 
(С) 4л (D) 7 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


Let f : R э Rand о: К — R be two functions, 
f(x)» КЕ -1| & g(x x)- [x|+[ 2° -1| then (where || denotes G.I.F.) 


(A) f is discontinuous exactly at five points in [-1, 2] 


(B) g is discontinuous exactly at five points in [-1, 2] 


© | (0) в (а) а 


0) |(/(5)-а (5) ёс-1 


Let A be a subset of set 5, 5 = 1, 2 went Тп) having maximum possible elements, say т, such 
that sum of no two elements of it is divisible by 7. Which of the following option is/are correct? 
(A) T =3 
n 
(В) m—3n=1 


(C) The total number of ways in which A can be constructed is 8. 
(D) The total number of ways in which A can be constructed is 8n 


x)& Q(x )are two quadratic expressions with leading coefficients being one, such that 


P( 
P(x)Q Q(P(x)) vx eR then. 
(A) 
(С) 
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54. 
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Two triangles AABC & ADEF are non congruent but have 5 elements equal (out of 3 side 
lengths & 3 angles). Which of the following statements are true? 

(A) Side length of given triangles are in G.P 

(B) It is possible to construct AABC with side lengths 1 & 9 

(C) It is possible to construct ADEF with side lengths 1 & 42 

(D) It is not possible to have triangle AABC such that its sides are in А.Р. 


Let | (8sin? xcosx—f (х))/ (х)ах-л , then which of the options are correct. 
0 


(A) | f(x)dx -3 (B) f (x)is periodic function with period 27 
0 
(C) f(x) is even function (р) | f (x)ax- 0 
0 
(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


55. 


56. 


Paragraph for Question Nos. 55 and 56 


Let C be a variable point in the first quadrant on the line x+ y = 1 which intersects X and Y axes 


at A and B respectively. D and E are foot of perpendiculars from C on X and Y axes respectively. 
Let P be a point on the line segment joining D and E. 


For all its possible positions, P will satisfy the inequality: 


1 1 

A) xy 2 — B) xy < — 
(A) xy T (B) xy 16 
(C) x RU. (D) x zo 

dE T 7539 
The area of the region traced by the point P, is: 

1 1 
A) —1n2 B) — 
( тє ( 5 

1 1 
C)— р) 
( d ( < 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. 


58. 


59. 


60. 


61. 


Let a, be the solution of equationsin2x — e 7,0, € [0, 2л| & i —1,2,3,4 also 


f (x) = (x4 Insin 2a, )(x+In sin 2a, )(x+Insin 2a, )(x+In sin 2a, ) - tan x . The value of 


The ordered шрец ог B, y ) satisfies following equations 
xty+3z=1,x-y+z=Lax+(at+b)y+6z=1L(a,be В) 


If œ? + B? +77 is minimum, then minimum value of a^ +b’ is: 


14 
The value of Sen (15-4) "à, |» 


К-0 


ltr" (r+ 2)” (r+ 6)" terms of an increasing A.P are last three terms of a G.P. and there lies 


exactly 2p+1 number of terms of that С.Р in the interval ( p, 2018p)(p € N then maximum 
value of pis 


f:R—>R (х) = х^ -x° +1. The number of values of x for which f ( f (f (x))) S dé: 
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63. 


64. 


65. 


66. 
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Consider, f (1) = pin a|-tsin «4 txeR. 


л/2 л/2 

fI = | (min ( f (1)]) dx and I, = nin | ШЕ -Z| 
0 0 

[Note: min(g (t))denotes minimum value of g(t) forte А] 


The number of integral values of x for which 2x°+x-6isa positive integral power of a positive 
prime is 


If a,b,c are real numbers such that a+b+c=0, then value of 


(ab) (bc) (ас) 


is: 


Let f:R—R bea real function such that f(x*D4 f(x-D=V3 f(x) VxeR 


and f (2) 2 4.If f(x) = Acos ЕЗ then find A—k (where k is the positive integer) 


Let two lattice points are chosen at random from the set 
of S = (£3 y) :0<х,у<7,х,уев 1} with replacement. If P is the probability that area of triangle 


formed by these two chosen points and (0,0) is an integer, possibly zero, then the value of 8P 
is: 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-2)-PCM-JEE (Advanced)/18 28 
SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


67. Oylinderical beaker of radius 11.5 cm is filled with water upto height of 15.7 cm. A solid cuboid of 
height 15.7 cm & square base of length 10.1 cm is dipped in it. Water evaporates at the rate 


proportional to area of water exposed to air (Proportionality constant, и cm / sec, и > 0). Where 


solid cuboid sublimate at the constant rate of A ст? / sec . If both water & solid vanishes at the 


А 
same time, then — is 
Hu 


2 
ge zl is equal to 


5 3 

68. | |-12,/-1,2,3,4,58 Y с, = 2, =0 then, maximum valueof 2, 7, 

i=l i=l 1<1< /<5 

69. Three coloured boxes, i.e. Red(R), Blue(B), Green(G), contains 3 balls each, of the same 
colours as that of the box. A ball is chosen from the ‘R’ box and put in one of other two boxes. 
Again a ball is chosen randomly from the box ‘B’ and put in one of other boxes. Same process is 
repeated with box ‘G’. If given that each box have equal number of balls after this process and 
P is the probability that composition of balls is not exactly same as in the beginning of random 
experiment, then value of 8P is: 


Space for Rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - VIII 


PAPER-2 
Q. No. PHYSICS Q. No. | CHEMISTRY | О. Мо. | MATHEMATICS 
1 A 24. B 4T. A 
2. с 25. А 48. D 
3. B 26. D 49. A 
4. ABD 27. ABCD 50. ABC 
5. BC 28. ABD 51. BD 
6. AC 29. AD 52. ABC 
7. BCD 30. ABC 53. ACD 
8. AD 31. ABCD 54. ABCD 
9. с 32. с 55. B 
10 B 33. A 56. D 
11. 4 34. 4 57. 8 
12. 1 35. 2 58. 9 
13. 2 36. 7 59. 5 
14. 6 37. 9 60. 5 
15. 4 38. 5 61. 2 
16. 3 39. 4 62. 0 
17. 5 40. 2 63. 3 
18. 2 41. 3 64. 1 
19. 1 42. 6 65. 2 
20. 4 43. 9 66. 5 
21. 00000.73 44. 02806.28 67. 00102.01 
22. 00008.89 45. 00001.02 68. 03600.00 
23. 00056.56 46. 00001.48 69. 00007.75 
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Physics PART - | 


SECTION-A 
1. A 
Field due to arc A’B’ is equal to field due to side AB at the centre 
of arc. Similarly it will hold for other pairs also. So the field at the 
incentre is zero. 
x 2 + bx, t cx, ээ эг + by, «су, 


at+b+c at+b+c 


3 3 
——-m,y-——-m 
2+\/2. , 2+\/2, 


X= 


2. C 
Since water in the smaller vessel is taking heat from the water in the large vessel. It can reach to 
a temperature100?C . Since the temperature of water in the large vessel cannot go 
beyond 100°C before boiling completely. Hence water in the smaller vessel will not take heat from 
the water outside, it will not boil. 


3. B 
Magnitude of flux 


=|Е,-Е|А=|р,-— a] r- - E P 6 2 = 


0 


4-6 Цр, -р, 


4, ABD 
T«2 (200) == ӨГ => T=80/3N апа 28 - "(iw же. ШІ. 16, 
3 2 3 5 3 
For maximum value 


of => 7+ 400/3=20| 1) ат 210010 + Jo" => @ = гай / sec 


5. BC 
е=В,у, (2y) 2 4B," t 
275 where=> y = JAvyt 
peire m Б Bo йл 

6 АС 


From monkey frame 
Van =¥,—-¥, =40jm/s 
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. 40 
time- — -1sec 
40 


BCD 
Taking torque about R.H. side of loop 


mg i -Т/-ІҺВ-0 


--лан ВК 
AD 
Y= where T=M(l+x)@° = х= : 
x YA 
1 
M lo 
And msA@ = AU 
2 
ҮА/ 1 
A0 = 
2ms| YA _ 
Mla’ 
C 
B 
SECTION- C 
4 
For solid sphere under pure rolling motion 
КЕ, lation = 3 KE total = : KX;.. 
1 7 2 
Хы 740m 
1 
y? T 
xoa): | 
Т t 2 
Ї ; d =| 57 =1,+(I-e!)>N=1 
nV °С 4R 
— -4(T - 9) 
2 
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Sol. 1 
Hence dm = — 10 
2л 


Hence radial component of tension, 
а0 
= 2F sin Ел = Fd0 


2 
R 
ou Rp ee 
2л 2л 
increment in radius is AR so elongation in length of 
ring 


с=2л(Е | AR) Az R = 2n^R 


: б o : o 
Strain = —— = — >Y = — => strain = — 
27К R strain Y 


2 p2 
AR c aR- OR = 
27АҮ 


14. 6 
Consider the object as two portion ‘A uniform rod’ and ‘A frustum’ with thermal resistance R, and 


R, respectively then 
4 04 
ORA, kar? 
Айй go азы 32552 „л. 
К,А, (2К)(лт,) Акт" 


2. Equivalent thermal resistance R,, = А, + А, 


By equating the terms of Ж, from eqn. (1) & (2), we get 
50 3 

Akar? — 2k лғ” 

6k 


k = 


eq 5 
“N=6 


15. 4 
As initial angle of approach with horizontal is 45° whereas 


the river velocity is zero then 0—45? 
At point B, v.,; along the perpendicular to line АВ is zero 
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апа a = 75? — 45? = 30° y 
. . 1 =30° 
г. уіп 30° = usin 45° > É = —— a=30 
v x 
7“ о 
Also at midpoint P, у „= = ‚У 345 5 
2 А? 
1 Ж 
3 vsina = ^sin0 > sina = ——51145° = — Pe 
2 2v 4 „7 
а —sin' f A 
4 
.М-4 
16. 3 
г = — = same T, колл т, T= 2л т_ 
4В qB qB 


As T, = 3T_ they will meet at 0 2 7/2 


Т 
Time is + = OU: (750us) = 250x3us 
4 4 
17. 5 

Let v, and v, the speed just before collision. Using COAM about point O on the ground 

+0 ee 2m -20 

А B 
ИЛИЛУУУЛ/У УЛУГУ TIT 17777 

O 
2 42 
0- my R2 mR? '. amy, R 2 2mR' | v =v, 
3 R 5 R 25 
2 
^ "m : 2 mR? ыг = Lape 
2 23 R 2 3 
2 1 14 
к, --2, 2 ЭЭ 
К„_42[у; 25 
K, 25 v; 42 
18. 2 
x-u(----- (1) 
2 

-h-u,t — — gt ----(2) 
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E и, u 
Eliminating t and using sin Ө = —-and cosĝ=— and 
u u 
substituting in equation (1) and (2) 


2 
h(14-cos20) - 5 xsin20 


2 
и 


Differentiating w.r.t. 


2 2. 
0 for maximum value of x => tan 20 =+ => X ЕЁ | 
8 


So maximum Area = тх? = 209000m? = 0.2km? 


19. 1 
X, =wL=1009 > X, = : -1000 шэг 
eni cd а а MM 
100 100 100 Ч 
= ———=1А 1, = —— =1А 51, = ——=1А ІН 
' 100 * 100 * 100 >--4ММ 
From phasor diagram h 100uF 
i zx 
i ik ^ 
3 (СУ 
і ben, 
2 100V,100 rad/sec 
So і= 1, =1А 
20. 4 


Using WET from a frame moving with velocity 8(-/)т /8 


2 
[= qv, Byx dx cos 180° = -”(,42) > X max = 4 meter 


SECTION - D 
21. 00000.73 
Impulse due to 'N' would act at the centre of the colliding parts 


L-x 
% 
х 11-м 
2 Ц 
Applying Impulse momentum theorem 


-| N.dt = M (v-v,) cesset p) 
& Applying Angular impulse, angular momentum theorem 
L- МІ? 
[N| —|at=—o aD) 
2 12 
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is 

@ -у 
ED у... 
From (1), (2) 


ЕЕ 
2 


2 forv>0 


1 


For inequality to hold true for all ‘e’ 


3 


Or x < (3-1), Жа = 0.732 


Also е- 


ы 0 


22. 00008.89 
Power absorbed by shell 


Px2n (1-cos37) 
=> ——— —— ан АР 
4n 
P 
=> =. 
10 
For equilibrium 


> £ =37R°oT* 
10 


3 Р 240007 


“30лК2ос 30лх9хо 
23. 00056.56 
Applying conservation of angular momentum уу. r. 1. the centre of earth, 
4R x ту, sin 30 = mvR,v = 2v, 
Applying energy conservation 


1 GMm GMm 1 
тау -2 | 


+ = ту; 
R 


4R 2 
[GM | 4x10° 
PULS = : = = 404/2 х100т/ 


^x 2402 > 56.56 


=> 8.89 
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Chemistry PART - II 
SECTION - A 

24. B 
Sol. 

О 8 о 

бү i ж 
a H-Cl ФО 
:О: © О СІ 


25. 


26. 


27. 


28. 


29. 


Н 
X = Nop NY оң 
- 2 3 
on 


I!) 
First step is EAS and in 274 step МО is better nucleophile than other МО . 


ABCD 
О О 
N // | | ; 
N—N diamagnetic because no unpaired electron 
» 4 


O О 


\ 
KA % paramagnetic due to presence of unpaired electron. 


O O 
a 
HNOs, Н2504 etc. are responsible for acid rain 


ABD 
0 0 0 
< <E 
Ес» Ісі?" Ек» [Fe?* Co% /Co** 
AD 


Hydrolysis requires а 2- galactosidase, showing that galactose and mannose are linked by a 
P — galactosidic linkage. For sugar to be reducing, one of the hexoses must have free 


hemiacetal form. 


The methylation /hydrolysis procedure shows the point of attachment of the glycosidic bond to 
mannose. С: is anomeric carbon on mannose ring and both с — 8 forms satisfy the above 


conditions. 
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30. ABC 


Step-Ill: | Me” | -2x10*x——————. = 3.33x10?M 
Step-IV: 
Mg(OH), (25ml of 2x10^M or 0.005 mmole) is mixed with MgCl, (225ml of 0.06M or 13.5 mmole) 


80 | Me” | I i 


mainly from MgCl, z 250 


31. ABCD 


ы Na/EtOH TON TINE un 
N сн; 
Н 
(О) 


[оҥ 


N 
Quo 
=== 
ЗУ NH, /~O HaC иж CH3 


зе = 

Шин 
- 
ы 
& 
о 
Б 
о 
= 
n 
8 
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32. 


33. 


34. 


35. 


36. 


C 
O O 
A= B= 
A 
О О m 
S H5C 
"cor T) a, 
а (E)= d or 
H 
H=CH 
CH=CH, CH=CH, шин 
SECTION - C 
4 
K, > K, 


AG? =—RTInK, 

AG,>AG, ,AG, and AG, are both +ve due to K,<1 
AG,’ = AH,°—TAS,° and AG,” = AH,’ - TAS? 
АН, = АН, 

— AS is more negative than AS,”. 


AS and AS,” both are negative because water is more organised due to hydration. 


: N,+ 3Н„=—=°2?МН, 
t=0 4 16 - 
ігі, 4-а 16-3a 2a 
Рх1-20хКхТ 

9 


тоо (20-2a)xRxT —azl 
On adding 'x' moles of inert gas at constant volume, equilibrium composition does not change 


Э KPx1218x RXT 
10 


Рх1-(18-х)КТ 


х-2 
7 
CFSE эн E vigand field 7. Жата field 
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45438 22) 2 -2Р 
5 5 


-2387,8-х--10 


= Кы: 7 

10 
9 
A „=A? -AVC 
For KCI 
120-150-А-/0.0625 
A=120 
'A' will remains same for KCI and NaCl (1:1 electrolyte) 
For NaCl 
90=126-120, |-— 

100 

x=9 
5 


CIE, XeF,, SF,, [SbF,] , XeOF, are having lone pairs at equitorial position. 


4 
degenerate states are 


\ y ! Y 
2s! 2s! 2s! 2s! 
\ \ ү Y 
16! Is! 16! Is! 
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40. 


41. 


42. 


43. 


44. 


2 
СНСІ, «OH: —> :ССІ, 


M S 
:СС1 Cl 
ae СҮ e on. 
Cl aj 
ra. 
"A 
. o) 
=< OH . De 
СІ СІ oz 


Ithastwo planeof symmetry 


CI 


3 
LiCN,Na,CO,,NaHCO, 


6 
Chalcocite Сиг5, Argentite А025, Horn silver AgCI, Siderite FeCOs, 


Azurite 2CuCO,.Cu(OH),, Limestone СаСОз. МаСОз, Magnesite MgCOs, Kieserite 
Мо5О:.Н2О 


9 
A and B are same 
[a] _ Q obs. 
sp.rot. c(g/ml)xl(dm) 
i obs. 
SUE uS 
х] 
10 
OL obs. =9° 
SECTION - D 
02806.28 
CH, (5)4120, (e) ——910CO, (g) - 4H,O(/) 
14000x2 


For 1 mole Napthalene, heat liberated = —oop "29x10 mole 
AU=-28x10°J/mol 
AU „юк = —28%10° - [10x2x35- 4x 75x 2] 
(but here product and reactant both are at 300K ) 

= (-28x105 1300) J 

=(-2800-1.3)kJ --2801.34/ 

AH = AU +(An) RT 
8 

--2801.3-(-2)8.3х 300х107 


a eR: 
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--2801.3-4.98 
= —2806.28 KJ/mol 


00001.02 


The rate of change of pH with the volume of alkali added is maximum at equivalence point. 
So volume required to neutralisation = 25.5ml 


25.5x2x0.2=Mx1x10 
So, M=1.02 


00001.48 
Z=4x0.999 
qo 9х0:999х40 


6x10” | (0.18)^x10" | 
=1.48 g/cm? 


; gm/cm 
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Mathematics PART -III 


47. 


48. 


Sol. 


49 


Sol А 


SECTION - A 
A 
2 л e л 
2tan ' (sec? wx) >— & sin (x -x +x+2)<— 
2 2 
Equality holds if х х2 +x+2=1 & sec’ лх-1 
—x-x--x4120, хэп,пєМ but equation has no integral roots. 
D 


Factor of W 22*.325! 25x3x2 230 
Factor of > = 2*.3*5? 29x 5x3 2135 
| | 


| жұ М | 


| 
| 
1 66 W 66 Ww? 
Hence 66 — 28 = 38 
A 
S, : sphere 


(0,0,0) 


ME 07 
es 


Plane: x+ y+z=1 
LetOM be | distance from ‘O’ to plane 


1 1 
->ОМ ----------т- 
JP uu a3 
OP = 1( given) 
AOMP is a right angled triangle 


хмв-ү1-1-0 
3 3 


The required curve is the cone with S, as circular base and vertex atO(0, 0, 0) 


S, : circle 
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50. 
Sol. 


51. 


Sol. 


52. 
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ABC 
0 хэ-1 
-1 -1«х«1 
[x?-1]= 0 1<x< 2 
1 V2 < x< V3 
2 а уо 
3 x= 2 
0 x=-l 
x -1«х«0 
-х 0«х«1 


4х-1|- 0 1<х<./2 
x ха 


2x V3<x<2 
3x x=2 
=X, х--1 


—-x-] -1«x«0 
х-1 0«х«1 
|+ x? -1]= x l<x< 2 


x41 42 АЗ 


х+2 43 <х<2 

x+3 х=2 
1/2 0 1/2 1 
(РС) б) = | (2x--1)dx | (-2x+1)dx=— 
-1/2 -1/2 0 2 


BD 
Divide S in 7 partition of form 7k+r(r=0, "e ,6) we can choose a element from partition of 


form7k+r. We cannot use 7(k*1)-r.[r-1, aun ,6] and we can select 1 element from 
partition of form 7k. 

ABC 

LetQ(x) =x? +bx+c,O(P(x))=(P(x)) +bP(x)+cas P(x)| Q(P(x)) = c - 0 and 
О(х)-Р(х)-5 


НІП) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-2)-PCM (Sol.)-JEE(Advanced)/18 16 


53. ACD 
A 
с b 
B a C 
D(A 
(A) case-[ ы | | 
b a C 
E(B) F(C) E(B) b F(C) 
case-I 
inC b 
leta» b»c, = = © 273p Lac 
sinB b a 
саѕе-П 
sinA b 
Leta>b>c, — -2-4- -ac 
sinB c b 


Let(a,b,c) = (сї?,сА,с) as triangle is 


2 ia [ENS 
12-5 2 


оптеар+с> а= д2-4-1<0 = 
54. ABCD 


[16 sin? x cos? x- (7 (х)-4віп” xcos x) dx 
0 


- - Í (f (3) -4sin? xcosx) = л 


f (x) =4sin’ xcosx 


55. B 
56. D 
Sol. (55 — 56) 
A 
B 
(01-а) E 


>Х 
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57. 


Sol. 


58. 


Sol. 


59. 


Sol. 


60. 


Sol. 
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заа 
а 1-а 
AM 2> СМ 
SL 
a l-a > xy 

2 а(1-а) 

а(1-а 

>xys 
x gle 
Er 
Region traced by point P is (у -х-1) >4x 


“Area = [EN 
0 


SECTION - C 


(24-41,4,-4) is the ordered triplet which satisfy first two equations so it must satisfy third 


equation & (22. +1) + A? + A? must be minimum which happens 


1 1 11 
аід = -33o(a. B. y) = (M which satisfies third equation, i.e. 


3 
оса) 
3 3 3 
b-3&aeR 

5 


Coeff. of x'* in (1-х)” (1--2х--3х” Tau 15x" +......... Jis У (Ay (15- X) Co 
Which is same as coeff. of xin (1-х) = C, =15 


5 
Let r^, (r4 2) (r+ 6)" termsbe a,a+2d,a+6d respectively. 


= (a+2d) -а(а-64)->а-24. 
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Terms are (2d,4d,8d)so common ratio of G.P is 5 . 


u u u 


229 are 2p+lterms in ( p.2018p) 


и 


p.27 <и<2018р 


4? < 2018 
р<5 
61. 2 
Sol. /(х>х ҮхєЁ-(41 


x)» f£? (х) Q8) Vxe R- (£10) 
(x)))> £^ (f (x))» (о) > ә Vxe R- (t1) 
(х))) < x? has solution only at x = +1 


sin? x-4- їп x|-4 
4 


So.  min( f (t))= 


4. ип 
4 
= 4—|sin x| 


АЕ f (4-|sin x])ax- [4x сов х] 


л/2 
1, 
Bo COS X - f COS X - Áx 
0 
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63. 3 
(х+2)(2х-3)= р" 
Case 1: One of the factors is +1 which is possible only when x = 2, —3 
Case 2: Let х+2 = р «2х-3-р” 
=> p (2p™ -1)=7 
=> p=7&x=5 
64. 1 
So.  a'—bczb —ca=c* —ab =—(ab+bc+ca) 
So given expression reduces to 
(ab) +(be) + (са) _ (ab+be+ca) —2abc(a +b+c) 


(ab+be+ca) 7 (ab+be+ca) 
=] 
65. 2 
cosa (x1) совл(х-1) _ J5 S08 () 
k k k 
E езін узел 5) =0 


uF шышы 
k 6 


л 
AO S =4>1=8 
66. 5 
1 
Let chosen points be (о, 8, )&(a,,B,). The area of the triangle 284: —a.,f3,| must be 


integer. 


2(64 —16).16 
=> a, В, — a.p, is even integer. Total probability = (28 m : 


64x64 8 
SECTION - D 
67. 00102.01 
dy s AES UE... 
"EP Зи 


0 t 
| -1-ий | 2157-7 ut 
15:7. 0 


ау _ 2 dh 


-4 = (10.1) 7 --A 


j (10.1) dh = (ма 


15.7 0 


ж-(104) (15.7) 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-2)-PCM (Sol.)-JEE(Advanced)/18 20 


68. 


69. 


(10.1) (15.7) (157) А 


As t is same in both case = E (10.1) 
A H H 
03600.00 
As 2 +Z, + 2; = 0 > z,, z,, z,are vertices of an equilateral triangle апа 2,,2;аге end points of 
2 
diameter. So |а, -2/ =r it 
2 2 ы : 2 2 
i,j 1,2,3); | 5-2 - 4nitie (12.3) & j e {4,5} ё| -zs -47 
2 

> У z-z | =25r? =3600 

Ixi« j<5 
00007.75 


Let A denotes the probability that every box have three balls each. B is the probability that each 
box has balls of the colour as that of the box. 


Required probability =P(B/A)=1 -Р(В/А) 
Cases: R > B,B > G,G >R or R > G,B > В,С >B 
11140 


(8! 
SRL d 
So Р(В/А)= $6. - — 
1,1 32 
8 8 
Р(В/4)- 2% 
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FULL TEST - VIII 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate к ЕЕ ЛЕ ЛЕ ЫН 
LJE JEJE ETE EE IEEE E EE] 


шөтенне — — |ГІТПГІПГІПІГІГІПІГІГІГІГІГІ 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A nucleus is kept at rest. It breaks into two parts which fly off with velocity in the ratio 27 : 8. Then 
the ratio of radii of the parts is 

(А) 27 : 8 (В) 8:27 

(С) 2:3 (б) 3:2 


A monochromatic light of wavelength 6500 А is used in YDSE. Now both slits are covered by two 
thin slits of refractive index 3.2 and 2.7 respectively. By doing so central bright fringe shifts to 
original 7" bright fringe. If both slits have same thickness then it is equal to 

(A) 7.8 um (B) 9.1 um 

(C) 6.5 um (D) 9.8 um 


A non conducting ring of radius 4 cm has varying linear charge 
density which is given by X = 3 cos 0 C/m. The net electric 
dipole moment of ring is give by 

(A) 48 x Coulomb-meter 

(B) 12 x x 10: Coulomb-meter 

(C) 12 x Coulomb-meter 

(D) 48 x x 10 Coulomb-meter 


Figure shows six spectral lines in a emission spectrum level 
'P' is a ground state and Q, R, S are upper excited state. The 
spectral line also occur in absorption spectrum are 

(A) A, B, C, D, E, F 


Space for Rough work 
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5. E, L, p and r are the energy, angular momentum, linear momentum and orbital radius of an 
electron in a atom corresponding to the quantum number n. Then EprL is 
(A) proportional to n? (B) proportional to n. 
(C) proportional to 1/n (D) independent of n. 

6. A beam of light is converging at a point 'P'. A plano concave 


lens of refractive index 4/3 and radius of curvature 10 cm is 
placed in the path of beam at O such that line OP is the 
principal axis of lens. Then 

(A) Light rays will diverge 

(B) Light rays will converge before point 'P' at a distance 10 cm 


from O. 

(C) Light rays will converge after point P at 30 cm from the 
point P. 

(D) Light rays will converge after point P at 15 cm from the 
point P. 

7. A parallel beam of light of wavelength 5000 y 
A is incident on slit S. Another two slits S: 5, N 
and Se are illuminated at a distance 2 N 
meter as shown in the figure. The minimum N 
distance between Sı and S2 such that : N 
maximum intensity will occur at Ois 0 eene \ 
(А) 410 mm — M 5» dd 
(B) 1 mm N 

1 h | 

(С) 9 mm 

(D) 4/5 mm \ 
screen 

8. Six resistors and a battery are connected A B с 
as shown in the figure. Now switch 5 is IN. a Ж 
closed then find the ratio of current in a KS 
branch CD to current in branch AF. зо : Ж 169 
(А) 16 40 5 о 32 ad 
(В) 8 УТ) 

1 
C) — 
(© т6 Ж 
1 F 5 Е D 
D) — 
(D) 3 


Space for Rough work 
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The field normal to the plane of coil of М turns, radius г carrying current і at a point lying a small 
distance h (<< г) from the centre of coil is В: and field at the centre of coil is Bz. Then the value of 
В; -8, 


2 

217 2h? 
A) — в) ^_ 
(А) 82 (В) 2 

h? 3h? 

287) (В ес 

3r 2r 


A plank of mass M is connected with three massless pulleys and four 
massless springs as shown in the figure in vertical plane. Plank is slightly 
displaced from its mean position. Assuming plank remain in horizontal 
orientation throughout the motion, the frequency of oscillation of plank is 


КЕЙС "EN 
27 | 3m 2n \ 3m 


1 14K 1 16K 
e) LG (D) 53m. 


A small bob hangs from a support 'O' in a vertical plane if the bob is slightly 
displaced then it oscillate about its mean position as shown in figure. The 
angular amplitude of the pendulum is 0o. If the ratio of maximum tension to 
minimum tension during the motion is 4 than angular amplitude is given by 


(A) 0o = cos | (5) (B) 0o = сов” B 


(C) 00- сов”! B (D) 0o = cos B 


An ideal gas undergoes a cyclic process as shown in figure. 
Regarding the process choose the correct statement. 

(A) Heat energy is rejected in process PQ and QR. 

(B) Pressure of gas decreases in process RP. 

(C) Heat energy must be rejected in process RP. 

(D) Heat energy may be absorbed in process RP. 


Space for Rough work 
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13. An inductor of inductance L and two resistors of resistance R and L 2R 
2R are connected in a circuit as shown in figure. Now, switch ‘S’ EORR WWW 
is closed at t = 0. The time at which potential drop across inductor 
is half of the potential drop across R is m R 
LRC/n2 LCR/n2 || WWW 
(A) ae. Boer 
2R*C +L 2R*C-L 
LCR/n2 (D) LCR/n2 | ^ 
R?C +21 R?C 21 м 5 
14. Figure shown is a part of a given circuit. The current in 3 O resistor b С 
and 2 Q resistor is given by 4 amp and 10e?! amp respectively. Тһе Ж 
voltage across the capacitor is given by 3e"?! volt. The graph between БУ? cd 
current versus time in the inductor is given by ik 
4H 
ЕЕ; 
(А) (В) 
(С) (б) 


t(sec) 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-VIII-PCM-JEE(Main)/18 


A inductor of inductive reactance 100 O, a capacitor L c R 
of capacitive reactance 50 Q and resistor of ЦА | 
resistance Н О are connected in a series as shown in 
figure. All voltmeters and ammeter connected іп D @) 
circuit are ideal. The reading of voltmeter Vi and V» is (А) (9 

400 Volt and 200 Volt respectively and reading of 
ammeter is 4 amp. The reading of voltmeter V3 and 


resistance of resistor are 2002 V, 50 Hz 
(A) 100 V, 100 Q (B) 100(242 -1)V, 500 
(C) 100(2V2 —1), 1002 (D) 200 V, 500 


A plane longitudinal wave having angular frequency = 500 rad/sec is travelling in negative 
x-direction in a medium of density p = 1 kg/m? and bulk modulus 4 x 10* N/m?. The loudness at a 
point in medium is observed to be 20 dB. Assuming at x = 0 initial phase of the medium particles 
to be zero. The maximum pressure charge in the medium and equation of wave is given by 


(A) 2 x 104 N/m?, y = 2 x 107 өг S00t + 2) (B) 107^ N/m?, y = 2 x 10? өг 500 23 


(C) 4 x 107^ N/m?, y 24 x10? sin (500t- 5х) (D)2x 10^ N/m?, y 24 x 10° sin(soot 2) 


Two resistors of resistance 400 О and 800 О at 0°C, having thermal coefficient of resistance a 
and 4 о respectively are connected in parallel. The equivalent thermal coefficient of resistance is 


(A) 5 в) > 
(C) 2 « р) 3% 


If фЕ-ас = 0 over a surface then 


(A) the electric field inside the surface and on it must be zero. 

(B) the electric field inside the surface is necessarily uniform. 

(C) all charges may be inside the surface. 

(D) The number of flux lines entering the surface must be equal to the number of flux lines 
leaving it. 


Space for Rough work 
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20. 


21. 


22. 


The magnetic flux (4) versus time (t) graph for a coil — $(Wb/m?) 
is shown in the figure. The magnitude of average 


emf induced in the coil for a time interval of 0 to 6 8 
sec is 

(A) 1 Volt 

(B) 1/3 Volt 

(C) 2/3 Volt 2 
(D) 2 Volt 


6  t(sec) 


If the gravitational constant 'G'. Plank's constant 'h' and velocity of light 'v' are assumed to be as 
fundamental units then dimension of length in new system is given by 

(A) G?, h?, v3? (B) G2, һ/2 v3? 

(C) G12 hn? у-3/2 (D) G? h2 у-3/2 


A block of mass 2 kg is Кері at rest оп а rough 
horizontal surface as shown in the figure. A 
constant force of magnitude 20N is applied at other 
end of string in horizontal direction. Initially angle 
made by string with horizontal is 30°. The work 
done by applied force till the angle become 45° is 


ee a aaa a 


(A) 80(2-V2 )Joule (B) 804/2 Joule 

(C) 40(2- V2) Joule (D) 404/2 Joule 

A satellite is moving around the sun in an elliptical orbit. 'M' is A 

the mass of sun and 'a' is semi major axis of elliptical orbit. xu V ЛЕТШ. 

The velocity of satellite when it reaches at A is Ж ! ES 
(A) 2 (В) SOM B ч шижин po =; D 
\ а \ а х i sun |.” 
GM GM Бол UAE А 
C) .J— D) ,/—— Roig 

\ 2a (0) Va С 


Space for Rough work 
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24. 
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A particle is projected from the ground at an angle with the horizontal. The velocity of the 
projectile when it is at the greatest height is Ё times when it is at one third of its greatest height. 


The angle of projection should be 
(A) 37° (B) 45° 
(C) 53° (D) 60° 


A small ball ‘P’ of mass 2 kg is projected with velocity 
10 m/s at an angle 60° with horizontal. It collides al | 
inelastically with another ball ‘Q’ of same mass. Ball 

‘Q’ is suspended through an inelastic string of length Ийи: и NEN 


1m with the ceiling of a trolley of mass 16 kg as 
shown in figure. Initially trolley is at rest and it can de 


ъалаа 
— 
3» 


move without friction on the surface. The maximum Б nee Жент : 
angle made by thread with vertical is 

(А) cos (2/5) (В) со (2/3) 

(С) сов ' (3/4) (D) сов ' (3/5) 


In forced oscillations, sometimes it is important to analyze the effect of periodically varying force 
(say, F = Fo cos ot). So the equation becomes 

(Fo cos wt) + (-kx) = Ma 
A steady state solution of the above equation takes the form x(t) = A cos ot. Let 6 be a real 
number such that 8. — 0*. Then 
(A) If о = 6, force and displacement will be in phase. 


(B) If œ = |9 -ô , force and displacement will be out of phase. 
m 


(C) If o= i +ô , force and displacement will be in phase. 
m 


(D) If œ > о, force and displacement will be out of phase. 


Space for Rough work 
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26. 


27. 


28. 


A uniform disc (mass M, radius R, thickness t) is kept on a 


losses to the environment, then what is the temperature at a 
and perimeter? 


AT AT 
AVIS B) T+ nt 
(Aj T 5. @)T+4 
(Gree [рге 

2 16 


A thin homogeneous disc of radius Н and mass m and a 
sphere of same mass is placed at a distance / from the disc 


rough surface with angular speed o 
(without any translation) such that its plane is horizontal. Due to heat generated by friction, the 
disc gets heated up from an initial temperature T. Since different parts of the disc have different 
energies, the disc gets heated up non-uniformly (assuming no heat exchange between concentric 
layers). Once the disc stops, a point on the perimeter has temperature of T + AT. If there are no 
point exactly midway between centre 


small 
on its 


axis of symmetry. Initially both are in rest and then released from 


rest. They collide because of gravitation attraction. Assume 


>> 


R, Find the magnitude of relative velocity of approach just before 


the collision. 
2 1 2 1 
8) hem 2-1) ie (гот 2-1 
2 1 ат(2 1 
o en(g) о (8-2) 


Logarithms of reading of pressure and volume for ап 

ideal gas were plotted in the graph. By measuring 

the gradient it can be shown that the gas may be 

(A) Mono atomic and undergoing an adiabatic 
change 

(B) Mono atomic and undergoing an isothermal 
change 

(C) Diatomic and undergoing an adiabatic change 

(D) Triatomic and undergoing an isothermal change. 


Space for Rough work 
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29. An LCR series circuit is connected to an sinusoidal AC voltage and the graph between current 


and angular frequency is plotted as shown in the figure. If capacitance of capacitor used is 6 pF, 
then choose the correct alternative. 
M биЕ L 


| | таша — AN 


©) 


—16V 


80 100 125 


(rad/s) 
(A) = 16.6 H, R= 1.5 КО (B) L = 3.34 H, R= 1.5 КО. 
(C) L = 16.67 H, R = 0.75 КО (D) can’t be calculated 
30. A circuit is designed using ideal diode and input voltage is fed as shown in figure. Maximum and 
minimum value across output terminal will be 
V + 
NM —— e 
16V +Ve 
A Vout 
Rs AV - 
-16V 
(A) +16V, -16V (B) +16V, -4V 
(C) +12V, -4V (D) +16V, +4V 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. Which of the following is correctly matched? 
Molecule Direction of dipole moment 
(^) @ | | 
Е 
(В) NH, | 
(C) H—C=C—Cl < 


(D) None of these 


32. Electronic configuration of Pd is [Kr]4d'°. It belongs to 


(A) 41 period and 10" group (В) 5" period and 10" group 
(С) 6" period and 10" group (D) 4" period and 8^ group 
33. What is the maximum number of electrons in an atom whose highest energy electrons have the 
principal quantum number n = 5? 
(A) 38 (B) 138 
(C) 54 (D) None of these 
34. A saturated solution of an ionic salt MX exhibits an osmotic pressure of 74.4 mm Hg at 25°C. 
Assuming that MX is completely dissociated in solution, what is the value of its Ksp? 
(A) 2x 10° (B) 2 x 109 
(C) 4 x 10% (D) 4 x 10? 
35. Which of the following statement is incorrect about the six-coordinated complex [Fe(ox)«( H20)y]*? 


(Z may have any value to maintain Fe in +3 oxidation state) 

A) Complex shows optical isomerism, not geometrical isomerism when x = 3, y = 0 
B) Complex shows geometrical isomerism, not optical isomerism when x = 1, y = 4 
C) Complex can show optical and geometrical isomerism both when x = 2, y = 2 
D) Value of z will be - 3 when x = 3, andy = 0 


( 
( 
( 
( 


Space for Rough work 
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Human insulin is composed of two polypeptide chains. One chain contains 21 amino acids and 
the other contains 30 amino acids. How many nucleotides are present in the DNA to code for 
each chain? 

(A) 42, 60 (B) 21, 30 

(C) 63, 90 (D) 84, 120 


Consider the following statements: 

(i) All the bond lengths in IFs are not equal. 

(ii) Equatorial bonds are longer than axial bonds in РСІЗР2. 

(iii) Inorganic benzene is a non polar molecule. 

(iv) Order of oxidizing power of oxoacids of chlorine is HOCI > HCIO? > НСІОз > HCIO4 
(v) O -O bond order will be in the order О; > О, > H,O, > О, 


(vi) Hydrolysis of XeFe is an example of disproportionation reaction. 
The correct statements are: 

(A) (i) (i) (ій) (iv) (v) (vi) (В) (i) (ii) (іі) (м) — 
(C) (i) (ii) (iii) (iv) (v) (D) (i) (ii) (iii) (iv) (vi) 


Which of the following is correct order for indicated property? 

(A) РНз > PF3 bond angle 

(B) LiCl > NaCl Solubility in water 

(C) F-F» CI -CI Bond dissociation enthalpy 
(D S>O>Se Order of А.Н 

Which of the following has the highest boiling point? 

(A) He (B) Xe 

(C) Ne (D) CH4 


Consider the following statements: 

a) Dipole moment order 502 > NHs 

b) lonization energy O2 « O 

c) In naphthalene, all C — C bond lengths are equal 

d) CF22 С = CF2 is a non-polar molecule 

e) CI - CH = C = CH - CI shows geometrical isomerism 
f) Boiling point CHS3CH2OH > CHsCH2SH 

9) Melting point KCI > CuCl 

h) Oxidation number of Cr in [CrOs]? is +6. 


(A) 5 (B) 4 
(C) 7 (D) 6 
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41. 


42. 


43. 


44. 


45. 


A certain reaction A -- B——— Products is first order with respect to each reactant with K = 5.0 x 
10? М" s^. Calculate the conc. of A remaining after 100 s. If the initial concentration of A was 0.1 
M and that of B was 6.0 M. (Use approximation of pseudo first order reaction) [log102 = 0.3010] 
(А) 5x 105М (B) 5x 102 M 

(C) 2.5 x 104M (D) 2.5 x 102 M 


Predict the effects upon the following reaction equilibria of increased pressure, 
1 

(1) HO (9) =н, (9) * О, (9) 

(2) CaCO, (=) СаО (ѕ) + CO, (g) 


(3) C(s)+H,O(g)—=H, (g)+ CO(g) 
@ Сіз) == С(5) 


(Diamond) (Graphite) 
(A) Left, Left, Left, Left (B) Right, Right, Right, Right 
(C) Left, Right, Left, Right (D) Right, Left, Right, Left 


Which of the following represent a correct crystal field splitting order for a complex in a linear 
field. Assume that the ligands lie on the z-axis? 
(А) d, «4, 2d, < d, = 9, (В) d, =d; <d 


(C) d. = d, < d, < dy = de г (D) d =d 2: 422. < а = = d 2 


Diborane (BzHe) reacts with water to form boric acid and hydrogen. What is the pH of the solution 
which results when 1.0 а B2He reacts with 100 mL water? Assume the final volume to be 100 mL. 
Given K, for boric acid = 7.3 x 109. (At. Mass of B = 11) |001057 = 1.755] 

(A) 4.64 (B) 5.64 

(C) 2.64 (D) 7 


How many of the following are very good oxidizing agents? 
MnO}, Г, CI 5,Ce^,Cr,O7,NaNa*, CrO7 , HNO,.Fe",E,,F 
(A) 5 (B) 6 
(C) 7 (D) 4 
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Total number of stereoisomers for the following molecule will be: 
кла си мез a ues 
ОН 
(А) 4 (В) 3 
(С)2 (D) 6 


Correct order of reactivity of following molecules towards Sn2 mechanism? 


(1) (1) 


Вг Вг 
(Ш) (ІМ) [> 
Br 
Br 
(A) 1» ЇЇ» HIE» IV (B) II » IV » III 5 I 
(С) IV » III » I1» I (D) IV » Il 5 III » I 


Which of the Fischer projection formula correspond to the following stereo structure? 
O 
HO, УН 


4 


S 


HO К H 
H ОН 
(A) CHO (B) CHO 
Н--4--ОН НО-4--Н 
Н--4--ОН НО----Н 
СН,ОН СН,ОН 
(С) CHO (D) CHO 
H—+—OH НО-4--Н 
HO—+—H Н--4--ОН 
СН,ОН СН,ОН 
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49. 


50. 


51. 


52. 


Identify the major product 


HO 
Conc. H5SO, Product 
(A) 


(C) (D) 


Which one of the following works best as the reaction steps to carry out conversion below? 


(О -» 


(A) Bre; NaNHe (2 mole); H2O, HgSO4 | Н2504 (В) В>Нв|Н>О>, NaOH; PCC|CH2Cle 
(С) H20, Н25О4; CrOs | Н>5О4 (D) СНзСОООН, NaOH | H20 


Which of the following gives silver mirror test? 
() НСООН, (II) HCHO, (ІІ) CH, - CH, Ge CH,OH (ІМ) СНз- С = CH, (V) НзРО>, 
О 


(VI) СН» = СН» 
(A) 1, II, HI only (B) 1, Il, 11, IV, V only 
(C) 1, II, Ш, V only (D) 1,11 only 


A chloro compound (A) showed the following properties: 

(i) decolourized Bromine in CCla 

(ii) absorbed hydrogen catalytically 

(iii) gave a precipitate with ammonical cuprous chloride 

(iv) when vaporized, 1.49 g of (A) gave 448 mL of vapour at STP. 


Ais? 
(A) CI - CH2 - C = CH (B) CHs- C 2C - CI 
(C) CHs СН = CH - Cl (D) CHa — CH2 — CH2 - СІ 
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56. 
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How many of the following can acts as an antiseptic? 
1) CeHsCOONa (І) 0.1% solution of phenol, (11) Ibuprofen 
IV) potassium stearate, (V) Bithional, (VI) Tincture of iodine 


VI » Н:50:, (VIII) B(OH)s, (IX) iodoform, (X) mixture of chloroxylenol and terpeneol 
A) 8 (B) 6 
С) 5 (D) 4 
Which of the following is an example of condensation homopolymer? 
(A) Bakelite (B) Nylon-6,6 
(C) Nylon-6 (D) PMMA 
Diborane shows unsymmetrical cleavage with 
(A) MesN (B) CO 
(C) NHs (D) All of these 


Which of the following statements is incorrect? 

(A) The decrease in atomic radii in lanthanide series is not quite regular as it is regular in its 
М ions. 

(B) Actinoid contraction is more sharper than lanthanoid contraction. 

(С) Се" is more stable than Ce*? in aqueous medium. 

(D) d-Block elements have greater tendency to show variable oxidation state than f-Block 
elements. 


A current of 3.7 A is passed for 6 hours between Ni electrodes in 0.5 L of 2 M solution of 
Ni(NO3)a. The molarity of Ni*?* at the end of electrolysis is 

(А) 1.172 М (В) 0.172 М 

(С) 0.586 М (D) 2M 


In SH ,F,;R - NH,,NH, the order of proton accepting tendency will be 
(A) F 2 NH,  R- NH, > SH” (В) NH, > R- NH, > SH >F 
(С) R-NH, > NH, > SH >I (D) SH. » R- NH, > NH, > Г 


Which of the following diazonium salt when boiled with dil. H2504 give the corresponding phenol 
most readily? 


(A) Ё (В) но (С) m 


м=м 


(0) Ме С) NÉ—N (D) (Qo 


An organic compound A has the molecular formula CsHeO. It undergoes iodoform test. When 
saturated with HCl, it gives B of molecular formula CsH:4O. A and B respectively are: 

(A) Propanal and mesitylene 

(B) Propanone and mesityl oxide 

(C) Propanone and 2, 6-dimethyl- 2,5-heptadien-4-one 

(D) Propanone and mesityl oxide 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. If roots of an equation y^ — 1 = 0 are 1, А, А, Аз..... Àn- 1, then the value of 

(1 —24)(1 — A2)(1 — Аз) ..... (1 — An-1) will be 

(A) п" (B) n* 

(C)n (D) 0 

Z-Z _. | 
62. If —— — =i, then points 21, 22 and 23 
23-27 

(А) are collinear (B) forms equilateral triangle 

(C) forms isosceles right angled triangle (D) forms obtuse angled triangle 
63. If a, B and y are non zero rational numbers, and S is the set of values of B; f, Ш , then Sis 

a Y 
(А) (3, 1) (В) 1-3, 1, -1} 
(С) (3,-3,0,1,-1) (D) (8, -3, 1, -1} 
1 2 1 1 10 | | 
64. If P= , R= and PQR = (where Q is a square matrix of order 2), then |Q| is 
-1 0 3 5 2 3 
equal to 
3 3 
A) — B) — 
(А) = (в) = 
3 

C) = D) 0 

©) 5 (D) 
65. Let cos? о + p and sin? a + p are the roots of the equation x? + 4x + = = 0. The equation whose 

roots are tan? a and cot? a is 

(A) x - 4x - 120 (В) x?^- 10x «120 

(C) x? + 10x «120 (D)x?^—14x «1-20 
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67. 


68. 


69. 


70. 


71. 


72. 
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If n is even number and a, p are the roots of the equation x? + px + q = 0 and also of the equation 


x?n + px" + а" = О and f(x) Е : : Ё "m (5) i 
е (В) 0 
(С) 1 Ёл 


A 8 ft. tall man finds that the angle of elevation of the top of a 26 ft. high pillar and the angle of 
depression of its base are complementary angles, the distance of the man from the pillar is 

(A) 6 ft. (В) 6V3 ft. 

(C) 12 ft. (D) 12.3 ft. 


Number of solution of the cos* 2a + 2 sin? 2a = 17 (cos a + sin о), a є (0, 2л) is 


(A) 10 (B) 6 
(С) 4 (D)2 


If two sides of triangle are roots of x? — 7x + 8 = 0 and the angle between these sides is 60? then 
product of inradius and circumradius of triangle is 


5/2 

(А) 8 (В) ae 

5 8 
C) = р) 
(© 3 (0) 5 
Number of ordered pair (a, В), satisfying the condition оё + p? = 8a — 6 is 
(A) 64 (B) 16 
(C) 4 (D) 2 


4000 


If p1, рг, pa, ....., раоо are in A.P. such that Уг — 10 and p: + p401 = 50, then 


ii PP 
Ip: — paoo:| is 
(A) 20 (B) 25 
(C) 30 (D) 40 


In a triangle ABC, R(b + c) = aybc whose R is the circum radius of the triangle, then the triangle 
is 

(A) isosceles but not right angle triangle (B) right angled but not isosceles triangle 

(C) right angled isosceles triangle (D) equilateral triangle 
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79. If V,, Vo, V4, V4 are non-zero coplanar vectors and 214V} + 22, V, — V4 +3A,V,4 = 0, then 
(A) 2 +2 +2 > 1 (В) 52 +2 +22 > 
2 17 
1 1 
(С) M ASAS 255 (D) MEME 
: : ; : : З Х- у-2 2-3 
74. Equation of a plane which passes through the point of intersection of lines 12225 
x-3 у-1 2-2 DON. 
and raa. and at greatest distance from the origin is 
(A) 7x + 2y + 4z = 54 (B) 4x + 3y + 5z = 50 
(C) 3x + 4y + 5z = 49 (D)x+y+z=12 
75. Let хі, Хо, Хз, ....., Xn be n observations and 5 be its variance, then variance of 
2x1 + 1, 2x2 + 1, 2X3 + 1, ..... , 2Xn+ 1 is equal to 
(A) 20 (B) 6 
(С) 5 (D) 25 
76. The coefficient of a"b*c? in (2ab + bc — ca)’ is 
(A) -560 (B) 560 
(C) —280 (D) 280 
7T. The range of ‘K’ such that the angles ‘о’ between the pair of tangents drawn from the point (К, 0) 


to the circle x? + y? = 25 satisfies 5 <а<т is 


(А) кє(-42,-1) (142) (B) ке|-5/2,-510|5,5.2| 
(С) кс(-542,-5)-5,542) (D) кє|-42,-1|4| 542 | 
78. Which of the following statements is a tautology? 
(A) (p ха) ^ (~(р ^ 9) (B) (~q ^ p) v (p v ~p) 
(С) (~q ^a p) ла (D) (~q ^ p) ^ (p^ ^p) 
79. The number of ways in which 12 identical balls can be grouped in four marked non-empty sets P, 
Q, R, S such that n(P) « n (Q) (where n(P) is number of balls in group P) is 
(A) 70 (B) 60 
(C) 45 (D) 25 
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An ellipse with axes parallel to coordinate axes cuts the parabola y? = 4x at (1, —2) and touches it 
at (4, 4) then the coordinate of other point of intersection is 
(A) (4, -4) (В) (3, -2) 
(С) (3, 2) (D) (9, -6) 


An integer a is chosen from (—5, —4, —3, –2, —1, 0, 1, 2, 3, 4, 5}, then the probability that 
la? —3a - 3| > |a? + 7a – 13| is 


1 2 
A) — Bj = 
(A) = 8) = 
3 4 
C) — р) — 
= 11 (D) 11 
The number of 3-digit number pqr formed such that pzqzrand2q=p+ris 
(A) 12 (B) 32 
(C) 36 (D) 256 


If a, b, c є R satisfy the equations a + [b] + {c} = 3-1, {a} + b + [c] = 4-3 and [a] + {b} + c = 5-4 
where [.] denotes the greatest integer function and {.} is fractional part), then ба + b — Зс is 


( 

(A) 0 (В) 2 
(С) 4 (D) 6.3 
f 3x? | 
If xf(x)+ [f(t)dt cs and f(1) = 1, then f(3) is equal to 
(A) 1 (B) 3 
(С) 9 (D) 28 


220 jo (1 = i dt 


The value of definite integral ——"______—_ is 

1004 (4 _ 2010 шин 

ЕЯ 
(А) 4000 (В) 4001 
(С) 4020 (0) 4021 
g(x) Xz2 

Consider the function f(x) -4x—2 ’ where g(x) is a polynomial function such that g'"(x) 

7 ; X=2 
is identically equal to zero and g(3) = 9. If f(x) is continuous at x = 2, then g(x) is 
(A) 2х2 +x + 6 (В) 2x? -x- 6 
(С) x? + З (0) x?-x+7 
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87. If lim [f(t)+g(t)]=2 and lim | f(t)—g(t)]=1, then lim f(t)-g(t) is 


(A) exist and is -1 (B) exist and is 2 
(C) exist and is = (б) does not exist 
n nof d 
88. The value of lim У —' 1-5) is 
noe 00 П r+3 
(А) е (B) e- 1 
(C) e-2 (D) 0 
89. If 0 < cos! x < P and 1 + sin(cos™ х) біп (сов! x) + ..... + © = 2, then x is 
3 43 
A) — B) — 
(A) 5 (в) 5 
1 2 
С) — ру — 
© 5 D) = 
x? y? 
90. The centre of an ellipse 28 16 —1 is C and PN is any ordinate & A, A' are the end points of 
ЖЕРІ PN? 
major axis, then the value of is 
АМ-АМ 
16 
А)9 В)-- 
(А) (B) 55 
25 
С) = D) 41 
©) £ (D) 
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Q. No. | PHYSICS | О. No. | CHEMISTRY | О. №. | MATHEMATICS 
1. C 31. с 61. C 
2. B 32. B 62. C 
3. D 33. B 63. D 
4. с 34. с 64. В 
5. р 35. В 65. р 
6. D 36. C 66. A 
7. B 37. B 67. с 
8. [e 38. B 68. C 
9. D 39. B 69. с 
10. А 40. А 70. с 
11. C 41. A 71. C 
12. D 42. A 72. C 
13. B 43. B 73. B 
14. А 44. А 74. В 
15. D 45. B 75. A 
16. A 46. A 76. A 
17. [o 47. B 77. C 
18. D 48. B 78. B 
19. B 49. A 79. A 

20. C 50. B 80. D 
21. A 51. [e 81. A 
22. D 52. A 82. с 
23. В 53. В 83. [e 
24. [e 54. с 84. В 
25. D 55. с 85. с 
26. C 56. C 86. B 
27. A 57. D 87. B 
28. с 58. с 88. с 
29. [e 59. A 89. B 
30. D 60. C 90. B 
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Physics PART - | 


SECTION- A 
1. mo 
V 8 
So, Ho го. (from conservation of momentum) 
m» 
roc А! 
n 20 2 
з (27 3 
2 7,2% (ш-н D 
d d 
t= 9.1 um 
3. dp = dq (2R cos 0) 


= (ЭН cos Ө dé) (2R cos Ө) 
p- fop =48 x x 10% Coulomb-meter 


4. In absorption spectrum electrons jumps from ground state to higher excited state. 


6. -215,1-/4 JE 5 
f 3 o 10 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


path difference = (551 + S10) – SO 


2 
= 2)? +d? -2p = € 
D 


2 

Y n 

D 

а= DA (n=1) 


Current through battery = = = 8 атр 


Current in branch CD = з amp 


со, ер _1/2_1 
__ poNir* 
1 2(r? hey? 
ноМі 
B, =—— 
2r 


Let plank is slight displacement a distance x. 


Е, = сагс 
3 
32k 
a a 
3m 
_ [Be 
3m 
Tmin = mg cos 0o 
2 
mv 
Tmax -mg = R 
Sm? - mg(R - Rcos0)) 
rax = 4 
Tmin 


Process PQ is isochoric 
Process QR is isothermal 
For process RP; 


iet 
: 


VT = constant 
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13. 23 =i,R 
dt 


др 0 6ч =R. Зо gtt 


ч 72 
m 
2e UV" =e To 
T £n2 
209 
L ЕС 
14. q = 6e? 
ic = 12e 
= ін + іг + іс 
і = 4 — 2672 
15. АГ 
7 
,.. 20042 
(50)? +R? 
R=500 


Vr =i x R = 200 V 


| 


| = 10-10 W/m? elt 


v= B =200 m/s ...(ii) 
p 


(АР а)” = 2lpv 


АР = 2x10 7^ N/m? ... (iii) 


[0] 5 4 
m 


баса 22 (91 + 4а 
800/3 400 800 
eq = 20 


Ege- În _ 
18. QE ds- 0 


Hence, qin = 0 
So, charge inside the surface must be zero. 
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20. 


21. 


22. 


23. 


from 0 to 4 sec, e, = -5 Volt 


from 4 to 6 sec, e» = +4 Volt 


| edt 


бау B 


[3x 444x2| 
2 


е. |= = — Volt 
|9в | 6 3 


у= Т! 


апа СЕЛЕ 
h? ML 
Hence, L = G12, nv», y? 


Displacement of point where force is applied 
4 4 


“810309 10450 
= 4(2-V2)meter 


So work done = 80(2 - V2 Моше 


r? =b? « afe* 


b? «a^ (1-e*) 
From equation (1) & (2) 
r=a 
Now from conservation of energy 
GMm 1. , GMm 
-—mv 
2a 2 a 


у= ,/— 
a 


ucos@ = Ё у? + (ucos0)* 


ОА 2 
v? =u? sin? 9-291 DESI 
3 2g 


ү? = =u" sin? 0 
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24. 2(10cos60) - (2 - 2)v, 


v, =2т/з ...(1) 


4х5 =(4416)v 
2 
vatis (2) 
=> E 


Now from conservation of energy 


2 2 
ЫН -3(4416)(3) -4х10х1(1-сов0) 
272) 2 2 


бай > 
4 


Ө-сов” B 
4 


25. Focos ot — kA cos wt = -mAo? cos ot 
Fo 
k-mo 


— Az 5 


26. Heat produced с г? but change in temperature ос г 


27. Gravitation potential due to disc is 


2Gm 
ү-- E (NR? + ¢? – 0) 


So, relative velocity 
Vg =2v= «ат 7-1) 
R 2 


28. logP=mlogV+C 4440) 
Where С is constant and m is slope 
b: ER 
3.10 - 3.30 
So, from (i) PV'^ = K (constant) 


2-14 
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29. 


30. 
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_R 
© -@ =т= 
он XO, = ®; 
= R=7500 


-16.67Н 


6 
1 1 1 10 


9) > 
SIEG oC 104x6 


Output will be 
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Chemistry PART - Il 
SECTION- A 
31. The direction of dipole moment in the molecules given in the question is 
NH, 
| | | | н—с==с—0! 


32. 


33. 


34. 


35. 


36. 


38. 


39. 
40. 


41. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


Pd belongs to 5'" period and 10" group. 


Highest energy electrons having n = 5 can lie in 5g sub-shell. 

.. Electronic configuration of element can be 

1s? 2s? 2р6 3s? 3p9 3d'° 4s? 4p 4410 414 5s? 5p® 5410 5f!^ 591? 652 6рд 6d'? 7s? 7p9 8s? 
-. Maximum number of electrons can be 138. 


т -1С5Т 
ТАА  2.0x0.0821x298 
760 
Ё 74.4 
760 x2x0.0821x 298 
200744 | ox10? той" 
37188.016 
Ksp (MX) = s? = (2 х 103)? = 4 х 10% 


(A) If x = 3, y = 0, then complex is [Ее(Ох)з] ? . This complex will show optical isomerism, not 


geometrical isomerism. 


(B) If x = 1, y = 4, then complex is [Fe(Ox) (H2O)4]*'. This complex neither shows geometrical nor 


optical. 


(C) If x = 2, y = 2, then the complex is [Fe(Ox)2 (H2O)a]"". This complex can show geometrical 


and optical isomerism both. 
(D) If x = 3 and y = 0, then complex will be [Fe(Ox)3]°. 


Three nucleotides are required to code each amino acid present in the chain. Therefore, chain 


having 21 amino acids will require 63 nucleotides to code the chain. 


) PFshas greater bond angle due to back bonding. 
i) LiCl has greater solubility in water due to its higher hydration enthalpy. 
П 


Хе has highest boiling point among the options given. 
Correct statements are: a, b, d, f, g 


Second order rate law for the reaction is 
r-K[AT[B] 
Since B is in excess, therefore new rate law for pseudo first order reaction becomes 


website: www,fiitjee.com 


43. 


44. 


45. 


46. 
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r=K,[A] [Неге K, = K x[B] | 
Now applying integrated equation for pseudo first order reaction 


2.303 [Ao | 
K, = | 
1 1 09,5 [A] 


2.303, 0.1 
56х10 x6 = 3080 
цан) 


3x10* x 100 :їөд 201 
2.303 '°[А] 


1.302 =log,, ын 


[A] 
Taking antilogarithm 


0.1 
20=—— 
[А] 
ГА|- 91 -55105 м 
20 


В is correct option. 
а, will be the highest energy orbital followed by dx, = dyz. 


В.Н, +6H,0—>2H,BO, + 3H, 
1g В.Н, = эк ole = 0.0357 mole BH, 


-. Moles of HsBO3 produced = 0.0714 moles. 
Н3ВОз is a weak monobasic acid. 


-10 
[m]- К xC- 7.3x10 ^ x0.0714 
2 01 


= J0.521x10° = 45.21x 1077 
= 2.28 x 105 

Now pH = - logio 228 x 107 

= 7 — 10010 228 

=7—2.357 

= 4.64 


МпО,, Ce™,Cr,O0;’,CrO;?, HNO,,F, are very good oxidizing agents. 
Pseudo chiral C 


H,;C—CH=CH—CH—CH==CH—CH, 
OH 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII-PCM (Sol.)-JEE(Main)/18 10 


2,2 E,E 2,Е 


а 2 
Thus, four stereoisomers аге possible in total. 


47. (1) is least reactive as C — Br bond acquires partial double bond character due to resonance. (Il) is 

most reactive as it is allylic halide. 
48. HO, H ( 

ky 
4 w'?Yon 

Both the chiral carbon have S, S-configuration. Therefore, correct option is B in which both the 

chiral carbon also have S, S-configuration. 
49. 

HO 

I Ye dg) 22523 Ф 
| Et migrate 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 
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(A) 
CH=CH, -%, к= Н 


Вг Вг 


[nani mole) 


Рп--С---СН 


[no H,SO, /HgSO, 


к= a 
О 
(В) (ї)В, H 
PCC/ CH,CI, 
Ph -CH, -CHO 


C 
(C) (О) __Нг0/н80, , (p-o CrO,/H5SO, O- 
OH | 


О 
(D) E 
СН,СОООН 
Ph -CH = CH, —9% > Ph-HO—CH, . нотгон Ph—CH—CH, 
OH 


HCOOH, HCHO, CH, - CH, - Ce CH,OH , HsPOz give silver mirror test. 


CH, — C = CH reacts with Ammonical silver nitrate but does not give metallic silver. 


i) Decolourize bromine іп CCl4] = Evidence of presence of multiple bond. 

ii) Absorbed hydrogen catalytically] -> Evidence of presence of multiple bond. 

iii) Gives precipitate with ammonical cuprous chloride] = Evidence of terminal alkyne. 
iv) 448 mL=1. 49g 


22400 mL = 1:49 
448 


( 
( 
( 
( 


x 22400 = 74.5 g (molar mass) 
2. Option (A) is correct. 

(II), (V), (МІ), (VIII), (IX) and (X) are antiseptic. 

Nylon-6 is a condensation homopolymer. 

Nylon-6,6 is a condensation heteropolymer. 

Bakelite is a condensation heteropolymer. 

PMMA is an addition polymer. 

Diborane shows unsymmetrical Cleavage with NHs. 


Ce?? is more stable than Се". 


СН, 


Ni(NOs)2 solution is electrolysed by using Ni electrode. Therefore, по change in molarity of 


solution after electrolysis. 
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58. 


59. 


60. 


Order of acidic strength of conjugate acid of species given in question 


Е 
HI > H2S > NH; > R- NH, 

г. Proton accepting tendency of conjugate bases will be 

R-NH, > NH, > SH» 

- | effect of — OMe group at m-position decreases stability of diazonium ion and hence increases 
its reactivity. 


Propanone gives iodoform test, propanal does not. 
[RES T H, Er Н» + OA ана, НСІ 


CH; O CH; 


манал ин авг (2,6 - dimethyl — 2,5 – heptadien — 4 – one) 
CH, O СН, 
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Mathematics PART -III 


SECTION- A 


61. y^ —1 = (y – 1)(у – 24)(y — 22) ..... (y —An-1) 
YT cn y do esee 


у-1 | 
{учуга + yT! = (y – А)(у – Аг) ..... (y = А-1) 
Putting у = 1 


—(1-24)1- А) 2... (1-An-1) 2n 


24-21| | 
62. 189 ы) = || 
23 — 2) 
[za — 21| = |23 — 22| 
24-7 
Also СЕ = 
Z,-Z,} 2 
2. Angle at vertex zs is 90? 
63. If exactly one negative then the value of expression is 1 


If exactly two negative then value of expression is —1 
If all three negative then value of expression is —3 
If all three positive then value of expression is 3 


64.  |P|IQ||RI = 3 


3 
01= = 
65. cos? a + р + sin? a + р = —4 
p--9 
2 
2 " 61 
(cos? a  p)(sin* a + p) = "n 


А 1 
sin? acos? a = — 
16 


x? — (tan? a + cot? a)x + tan? a cot? a = 0 
Required equation x? — 14x + 1=0 


66. оғр--р, op =+q 
ч a, В are the roots of the equation х2" + p^x^ + q^ = 0 
— a", В" are the roots of the quadratic equation y? + р? + а" = 0 
ол $ p^ 25 —p^, о"В" 2 а" 


un n n 
(9-3 безу (9), 
р 1242 a^ +p" =p" 


n 
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67. 


68. 


69. 


70. 


71. 


72. 


8 
tana = — 
x 


tan(90°-o.) = cota = 25 
: 26 feet 


sped 
2 


i.e., а = 105°, 165°, 285°, 345? 


Let a and b be roots of x? — 7х + 8 = 0 then a + b = 7 апа ab = 8 апа ZC = 60? 
а? + b? = (а + b)? – 2ab = 49 – 16 = 33 


2,42 42 
аба +0 с 
2ар 
1 33-с? 
2 16 
c? =33-8=25>c=5 
abc 8x5 5 
rR- = = 
2(а-0-с) 2x12 3 
AM > G.M. 
8 д8 
a +B -1-1-1-1-1-1 1/8 
p : > (0989) 


o? +p? +6 >8ор 
Which is possible only if a? = p? = 1 
= а= +1 and p = +1 


Poma s e ne ae] 
2 =—||—-—|+|—-— ша = =10 
1 рр ы (р; P2 ро рз P4oo0 P4001 
P4001 — P1 -10 > 4000d 


d(p, P4001) d(p, :Daoo1) 
[рт — p40o1| = 30 


=10 = pi: paoo1 = 400 and p: + paoo1 = 50 


R(b +c) = avbe = 2RsinAvbc 


Элс 
2Xbc 
: b+c 
Now sin A < 1 = <1 
2Xbc 


(Vb - c) <0 >b=c 


sinA- 1— ZA- > andb=c 


Hence, triangle is right angled isosceles triangle 
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73. 


74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 
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21 + 2л + 38A3-1=0 
2M + 222 + 3A3 = 1 


104524, + ЗАз| < V44449 JAP +2 +45 


1 
A dc quA E 
1 2 3 17 


Any point on the first line is Р(Зг + 1, гі + 2, 2r: + 3) and on second line is 
Q(r +3, 2r, +1, 3r, +2) P апа Q represent the same point if гї = гг = 1 and the point of 


intersection of the given lines is P(4, 3, 5), the planes given is (A), (B), (C) and (D) all passes 
through P the plane at greatest distance is one which is at a distance equal to OP from the origin 


4? +32 +52 = 450 which is satisfies by the plane (B) 


By the change of origin there is no change in the variance but by the change of scale. New 
variance |a|? c? here |a| = 2 


"cQ C-ty 


Equation of director circle of x? + y? = 25 is x? + y? = 50 


k e(-542, -5)o (5, 542) 


Given below 
q ~q p -р ғдлр | pv^p (х9 лр) у (ру ~p) 
Т Е Т Е Е Т Т 
Т F F T F T T 
F T T F T T T 
F T F T F T T 


Let the number of elements in set P, Q, R, S be p. q, r, s respectively now to find positive integral 
solutions ofp +q+r+s=12,p,q,r,S>Oandp<q 
= Total ways = 70 


Equation of tangent to y? = 4x at (4, 4) іѕ х – 2у + 4= 0 

Let the other point of intersection is (t?, 2t) 

= Equation of ellipse is (2x — y — 4)(2x — (t + 2)y + 4t)) + A(x — 2y + 4)(2х – (t- 1)y – 21) = 0 
Since axes parallel to coordinate axes 

= Coefficient of xy=O>t=-3 


(а? -3a-3) > (a? +7a-13) 
= 20(а? + 2a - 8)(a - 1) <0 
> (а + 4)(а – 2)(а– 1) < 0 
>a є (о, -4) 0 (1, 2) 


Probability = 2) 
11 


As 2q = p + r => p and r both are even ог both аге odd 
If p and r both odd then number of ways = 2-5C2 

If p and r both even then number of ways = 2-4C2 + ^C: 
2. Total ways = 36 
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83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


On adding all equationa+b+c=6.4 
Now subtracting one by one all three equation, we get a = 2, b= 1.3, c= 3.1 


ХЇ (х) + 2f(x) = Зх 


1 
LF. = ex =x? 
хх) = ¢ x? 
c=0 
f(x) =x 
3) =3 


Let I, = [1700 (1-1) at 
0 


ive frre (1 _ 42010 ТЕ dt 
0 

Put 11905 = u => 100511904 dt = du 
1 

1 (1-u 5 T du 

7 10054 


a a 
Using property |99 = [f(a-x)ax 
0 


agit (2 и)!" du 

- 1005 

Put u = 2v 

L 2 g(x) _ 

et g(x) = ax* + bx + c then g(3) = 9, and lim cm 
x02 Х- 


lim f (t )=5 апа im g(t) => lim f(t)-9(t)=5 


tor t2 
lim уб l = jx [> "© E ДА 
n>% o N шил, 
2 ae im [14% хн - jx e*dx =e-2 
0 
1 
1 -sin(cos * x) яс 
> sin(cos %)-5 
ЕСЕ 
yasa 
2 


Let P(5 cos 9, 4 sin 0) 
PN = 4 sin Ө = АМ = 5 – 5 соѕ Ө 
= АМ = 5 + 5 соѕ Ө 

PN? 16sin? 0 16 


7 АМАМ ЕСЕ сов 20) 25 
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FIIT] EE JEE (Advanced)-2018 


FULL TEST - X 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (III) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) апа (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and 
—1 mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ТООСОО 
11111111 Л  С 211 1! 


| Епгоітепі№. [E TE TE JL IL IL IL IE IL IL IL IL IL ЇЇ! 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron е = 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water pwater = 10? kg/m? 
Atmospheric pressure Ра = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K^! mol" 
0.0821 Lit atm К-' тог” 
1.987 = 2 Cal К-! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 х 1073 J.s 
6.625 х 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 10779 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Xe=54, Ba=56, Pb=82, 
U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-FT-X (Paper-1)-PCM-JEE(Advanced)/18 


Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. 


Two blocks of mass m and 2m are connected by a m 2m 


spring of spring constant k. The system is placed on К ds 
a horizontal frictionless surface. Now at t =0, the 

block 2m is projected horizontally with velocity vo 

towards right. Then 

(A) Minimum time when the elongation in spring is maximum is t = 2 үт f 

(B) The minimum speed of block of mass 2m is гэ ; 


(С) The maximum elongation іп the spring is J/2mv; /3k . 
(D) The amplitude of oscillation of block of mass 2m with respect the centre of mass frame of the 


.. |2mv$ 
system is : 
27k 


Gravitational constant G, Bulk modulus B and coefficient of viscosity n are used to form a unit of 
mass M and length L. Then the correct option(s) is/are 
(A) M oc т (В) M oc G^? 


(C) Læn? (D) L œ B?? 


Space for Rough work 
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3. An object of mass т moving with velocity v, explodes suddenly in two parts of mass ratio 1 : 2. If 
the direction of motion of two parts makes an angle 60° with each other after explosion and de 
Broglie wavelength of the lighter part is half of the de-Broglie wavelength of the heavier part, then 
6v 


47 


(B) Speed of the heavier part after explosion is us 


2/7 


(C) Increase in kinetic energy of the system due to explosion is zm 


(A) Speed of the smaller part after explosion is 


(D) Ratio of kinetic energy of lighter part to that of heavier part is 4 : 1 


4. A small bead of mass m and charge q is threaded on a thin 
horizontal ring of radius R made of insulating material. The 
bead can move on the circular track without friction and is 
initially at rest. A magnetic field that is cylindrically symmetric 
about the axis of the ring is present and directed along the 
axis. The magnitude of magnetic field at a distance r from the 


axis and at timet is given asB = Ki , where K is a constant. | ШЧ 
І 
Тһеп 
Ка 
(A) Velocity of the bead at time tis v = 5m 
Ка 


(B) Velocity of the bead at time tis v = s 
(C) Normal force acting on the bead at time t is N = 0 


(D) Normal force acting on the bead at time tis N= 


Space for Rough work 
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A source of sound of frequency f = 1000 Hz and a receiver wall 
are located on the same normal to a wall. The wall recedes ТРЕТЯ 
the receiver with a velocity 1 m/s. Velocity of sound in air is pater жаи 3 
5 R Ума = 1 m/s 
v= 1009 m/s 


(A) The wavelength of sound changes by 0.6% after reflection from the wall. 
(B) The wavelength of sound changes by 0.3% after reflection from the wall.. 
(C) The frequency of echo heard by the receiver is 994 Hz. 

(D) The beat frequency detected by the receiver is 6 Hz. 


A stationary Pb®® nucleus emits an o-alpha particle with kinetic energy 5.77 MeV. Then 


(A) The recoil speed of the daughter nucleus is approximately equal to 3.4x10°m/s. 
(В) The total energy released in the decay is approximately equal to 5.88 Мем. 
(С) The recoil speed of the daughter nucleus is approximately equal to 6.8 x 10° m/s. 
(D) The total energy released is approximately equal to 6.22 MeV. 
The circuit shown in figure consists of two capacitors зу 
of capacitance 2uF апа 4uF, а resistor of resistance 
R = 10 © and an ideal battery of emf ЗУ. Initially the | 
switch S was open for a long time and the capacitors 
were fully charged. Then after the switch S is closed, — 2uF s АРЕ 
(A) Heat produced in the circuit after the switch is 7 2 
closed is 12 uJ. 
(B) Energy supplied by the battery after the switch is 
closed is 24 uJ 100 
(С) Change іп energy stored in the capacitor of capacitance 4 uF after the switch is closed 


is 16 uJ 
(D) Charge flown through the battery after the switch is closed is 12 uC 


Space for Rough work 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


Column-1 shows four situations of standard Young’s double slit arrangement with the screen 
placed at a distance D = 1.5 m from the slits Si and S2. The distance between the slits is d = 1 
mm and wavelength (in air) of light source S used in the experiment is À = 500 nm. The 
maximum fringe intensity on the screen is Im. In column-2 5(P) denote the path difference at 
point P and in column-3 I(P) denote the intensity at point P. A transparent sheet of thickness t 
and refractive index и is placed in front of one of the slits in third and fourth cases of column-1 
as shown in the figure. 
Column 1 Column 2 Column 3 
H SoS жү m a, Р; 
2), | 
19 Сэ шин | aces á (. | Р-ға ШЕ aes 
2 
5; 
POR Cc > 
D D 
5 | ------- Р; 
dee ке енун ықты ы Р. T A әт 
(M) | dy 1 (ii) 8/Р,)-2 (О) | ЦР,)-1, cos? — 
80 6 12 
95 5; 
ЭВЭР РЕНИ » 
р р 
i” ісін P2 
EE NS Р, " 2 (Р,)= e 
„К к рг en k 
EA ексе " 
(u-)t- m D 
5, | Билл анагаах Р, 
ae 5 
Yan tts ee ШСРЭГЭЛТИЭРЭ P 
8 "5 = Ме 11), 3l. 
(| | (м) | (Р,)--- (8) | КР) ==» 
Тэртээ" ПОЕТИТЕ 3 
р р 
(u-t => 
-1t » 
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Which of the following option is the only correct representation of a situation in which &(P,) = > 
(А) (1) (i) (Q) (B) (II)(ii) (S) 

(C) (III) (iii) (P) (D) (IV) (iv) (R) 

Which of the following option is the only correct representation of a situation in which I(P2) = 0. 

(А) (1) (i) (S) (B) (ІІ)(1) (S) 

(C) (11) (iii) (О) (D) (IV) (iv) (R) 

Which of the following option is the only correct representation of a situation in which Ӛ(Р,) =0. 
(А) (1) (i) (S) (В) (Il)(ii) (R) 

(С) (1) (i) (R) (D) (IV) (iv) (Q) 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Column 1 Column 2 Column 3 

An ideal diatomic gas is Bulk modulus of the 

compressed such that its | .. | Heat is rejected by gas for the process is 
0) 7/2 (i) (P) Р 

pressure P œ Т“ where Т the gas 22 ЗР 

is temperature of the gas 2” 

Ап ideal monatomic gas is Coefficient of volume 
(ll compressed such that (1) Heat supplied to the (Q) expansion of the gas - 

Pc V??? where V is gas is zero d 

volume of the gas 21. 


An ideal diatomic gas 


expanded such that its 
The Bulk modulus of 


Pressure of (ав (R) | the gas for the process 


1 
internal ener Оо – | ү 2 
(11) 9y 255 (ill) | remains constant 


is B = 0. 
where p is density of the 
gas 
An ideal monatomic gas iii қаба лед ақа Compressibility of the 
(№) expands such that its Wiad) versus E as (S) gas for the process 
pressure Pe V where V raph is anarabold 25 
is the volume of the gas grap P 7P ` 


Which of the following option is the only correct representation of the process in 
which AU = —/PdV ? 


(A) (1) (i) (S) (B) (11) (ii) (R) 
(C) (1) (ii) (P) (D) ( 


Which of the following option is the only correct representation in which molar heat capacity of the 
gas is negative? 

(A) (11) (iii) (P) (B) (II) (i) (P) 

(C) (IV) (iii) (Q) (D) (1) (ii) (R) 


Which of the following options is the correct combination in which AU = AQ – PAV? 
(A) (IV) (iii) (Q) (B) (1) (ii) (Q) 
(C) (III) (iii) (R) (D) (I) 0) (О) 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


14. 


If the potential difference V, — Va 1V IV gee ПУ 1V 


for the given circuit equals 2 


j 10 310 10 510 12 10 
volts find the value of n. All the 10 10 = d M 
cells are ideal, and emf of each cell 
is 1 Volt. B 
1V 1V 1V 1V 


A capacitor consists of two fixed semicircular plates of radius R 
and a movable slab of thickness d and dielectric constant k 
placed between then. The slab can freely rotate about the axis 
O and practically fills the entire gap between the fixed plate. A 
constant voltage V is maintained between the plates. If the 
torque acting on the dielectric slab when the slab is displaced to 
an angle 0 as shown in the figure, due to electrostatic force is 
21,2 
p= астану find the value of n. 
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16. Block A has a mass m, =15kg and block B has 
mass of m, =45kg. They are placed on a rotating 
horizontal surface and are connected to a massless 
string passing through a frictionless pulley as shown 
in the figure. The horizontal surface is rotating about 
a vertical axis with uniform angular velocity о as 
shown in the figure. The coefficient of friction 
between the blocks and the surface is u = 0.25. If 
the value of angular speed of the surface at which 


the blocks will start sliding on the surface іѕ о = т 


rad/sec, find the value of п. (given g = 10 m/s?) 


17. A rod of mass m and length L m is hinged in a plank of 


nuce 


same mass m. The plank is kept on a smooth horizontal 
surface and rod makes angle 0 with the vertical. The system 
is released from rest from 0 = 0°. The velocity (in m/s) of the 
plank when the angle 0 = 180° is (Take g = 10 m/s?). 


18. The nuclei of a radioactive element A decay into nuclei of radioactive element B with decay 
constant A. The nuclei of B further decay into stable nuclei of an element with decay constant 22. 
At t = 0 the number of nuclei of A was No = 2x10?! and that of B was zero, if the number of nuclei 


of B when its activity is maximum is px 1027 then find the value of p 
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Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


19. 


20. 


21. 


22. 


p-Toluidine reacts with benzenediazonium chloride to form a compound, which on boiling with 
Н2504, gives product/s: 


(A) (B) ОН 
ТЕВЕ 
(С) (\- (D) 
NH, Ho—( Ум 


Which of the following cation/s do/does пої give coloured bead іп borax bead test? 
(A) Cut? (В) Co? 
(С) са? (D) Al? 


Which of the following are true for Bakelite? 
(A) Cross linkage polymer. (B) Condensation polymer. 
(C) Thermosetting polymer. (D) Addition polymer. 


Which of the following species is/are planar and non-polar with lone pair/s, of electrons on the 
central atom? 

(A) CIFs (В) Хек 

(C) PCls (D) BrFs 
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23. Which of the following statement/s, is/are incorrect? 
(A) Complex Naz[Fe(CN)sNO].2H20 is formed during brown ring test for nitrate. 
(B) The oxidation number of Fe in the above given complex is +3. 
(С) Complex [Fe(H20)sNO]? is brown in colour. 
(D) Oxidation number of Fe in sodium nitroprusside complex is +1. 


24. Which of the following statement is/are not correct regarding CuSO4? 
(A) It reacts with KI to give iodine. 
(B) It reacts with KCI to give CuzCl». 
(C) It reacts with NaOH and glucose to give СигО. 
(D) It gives CuO on strong heating in air. 


25. Which of the following is/are correct option(s): 
(A) OH СІ 


ала 


el HO 
(B) Monomer of orlon is acrylonitrile. 
(C) Aspartane is a dipeptide of L-aspartic acid and L-phenylalanine. 
(D) D-Glucose, D-Fructose and L-Mannose give same osazone with Ph — NH — NH». 


can be differented by victor Mayer's test. 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column 1 Column 2 Column 3 
() | Smelting (i) | Copper glance (P) | Cues 
(П) | Self reduction (ii) | Malachite (О) | Fe203 
(Ш) | Electrolytic (iii) | Haematite (А) | А>Оз.2Н?2О 
reduction 
(IV) | Hydrometallurgy (iv) | Bauxite (S) | CuCOs.Cu(OH)? 
26. Which of the following combination is CORRECT for Copper glance? 
(A) (1) (i) (S) (B) (ІІ) (P) 
(C) (11) (i) (S) (D) (IV) (i) (P) 
27. Which of the following combination is CORRECT for malachite? 
(А) (1) (ii) (R) (B) (IV) (ii) (P) 
(C) (IV) (ii) (S) (D) (11) (ii) (S) 
28. Which of the following combination is CORRECT for Hematite? 
(A) (1) (1) (О) (B) (11) (ii) (Н) 
(C) (11) (iii) (Q) (D) (1) (ііі) (Q) 
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29. 


30. 


31. 


Answer questions 29, 30 and 31 by appropriately matching the information given in the 


three columns of the following table. 


Column 1 Column 2 Column 3 
(I) | 1s orbital (i) (P) 
в” 4nR?r 
(П) | 2s orbital (ii) (Q) 
в” 4nR°r 
(Ш) | 2p orbital (iii) (R) 
R? 4лВЁГ M 
(IV) | 3p orbital (iv) (S) 
R? 41А 


Which of the following combination is CORRECT for 2s-orbital? 
(A) (11) (ii) (R) 
(C) (1) (iii) (P) 


Which of the following combination is CORRECT for 2p-orbital? 
(A) (ІІІ) (iii) (P) 
(C) (ІІІ) (i) (S) 


Which of the following combination is CORRECT for 3p-orbital? 
(A) (IV) (iii) (S) 
(C) (IV) (ii) (Q) 


(В) (II)(iii) (R) 
(D) (II) (iv) (S) 


(B) (ІІ) (iv) (Q) 
(D) (HI) 0) (О) 


(B) (IV) (iv) (S) 
(D) (IV) (iii) (Q) 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


32. 


33. 


34. 


35. 


36. 


Out of NiS, CoS, Мп5, ZnS 

A = Number of black precipitates 

В = Number of sulphides which is/are soluble in НСІ. 

C = Number of sulphides which is/are soluble in СНЗСООН 
D = Number of sulphides which is/are soluble in conc. HNO3 
What will be the value of + B + C + 0? 


PhCO,H + NaHCO, —— А (gas) 

PhOH + NaNH, ——» B(gas) 

CH,OH + NaH—— C (gas) 

CH,SH + EtLi —— D (gas) 

PhSO,H +Na——>E (gas) 

If the molecular weight of А, B, С, D, E is x, y, z, w, v. then find the value of (y + z + w + v) - x. 


How many among the following species contain P — P bond(s): 
(i) P (red) (ii) H4P2Os (iii) H4P207 (iv) (PO;), (v) (PO; ), (vi) Р,О,, 
(мії) PaSs (viii) Р.Ов (ix) P4 


Identify the number of correct statements: 

(i) All adiabatic process must be fast. 

(ii) All reversible process must be slow. 

(iii) For adiabatic process, dq = 0. 

(iv) If q = 0, process must be adiabatic. 

(v) Absolute value of internal energy can not be determined. 
(vi) H = E + PV is applicable only for ideal gases. 

( 

( 

( 


vii) AH? (0, (9)) = 0, at 298 К. 

viii) AG? (H'aq)- 0, at 298 К. 

ix) Expansion of an ideal gas not always represent an increase in entropy of system. 

How many isomeric dienes with a six membered ring are possible of the compound with the 


molecular formula C7H10, while two consecutive double bonds are not possible in six membered 
ring. 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


т/2 
37. Тһе integral | (2009 dx is equal to 
п/4 


2 42017 22 (12 -арс 
A) 2| =——dt B) 2 | 2———dt 
(A) | ra (B) | 
2012 8үү_д\!%07 ШАРТ ү (2017 
(су 2 Py ua ШИН 2 f (2-2 dt 
63 A t o (eret 
1 1 1 . 
38. Sum of series === + ———— mA + ——___——_—. + ..... to 2196 terms is 
А 5/2 + а 5/4 + 5/6 + 479 9 + 12 + 516 
(A) a rational number (B) an irrational number 
(C) less than 13 (D) 2196 -1 


39. Let A = tan~! (cot 65° + 2 tan 40°); B=cos ' (V3 sin 80? -2sin50? then 


(A) cos(2B - A) > 0 (B) cot(A + B) > —1 
(С) sin(2A + ЗВ) > 0 (D) tan(2A — B) » 1 
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Let f be a twice differentiable function on (0, со) such that f(x) > 0, f'(x) > 0 and f"(x) > 0 v x > 0. If 
ый 23 then 


lim 5 
хо (#"(х)) З 
(А) lim #(x) = о (В) lim EE 
.. X'(x) 3 .. f(x)f'(x) 
(C) lim zs (D) | sid 
X00 f (x) 2 ae (f'(x))° 


The tangent to the circle x? + y? = 4 at a point P intersect the parabola y? = 4x at points Q and R. 
Tangents to the parabola at Q and R intersect at S. If Q lies in the first quadrant such that PQ = 1 
unit, then 


(A) PR = 8 units (B) SR 2 units 


(с) SQ= 2 units (D) area of ASQR = T sq. units 
Let à, Б and 6 be three non-coplanar vectors and d be a non-zero vector perpendicular to 
а+6+с. Now d = (xb)sinx + (bx&)cosy « 2(6 ха), then 


d.(à«6 d-(a+é 
ул. eee. D, 
[a b c | [a b c| 
2 2 
(C) minimum value of x? + y? = F (D) minimum value of x? + y? = m 


If the two curves y = ax? — бах? + (12a + 12)x — (8a + 16) where a є R and y = x? touches each 
other at some point, then possible value of ʻa’ are 

(A) 0 (B) 1 

(С) V2 +43 (0) е 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 


Let S = (A: A = [ai]? x2, aj e (0, +1, +2}}, column-1 and column-2 contain some conditions satisfied by a 
matrix А е 5. Each entry in column-3 is the number of matrices А in 5 that satisfy one condition from 
column-l and one condition from column-ll 


Column-1 uem Column-3 
() А-А! (i) |А|= (Р) 5 
(П) A = —AT (ii) |A| #0 (Q) 8 
(ІІ) A? = (iii) Tr(A) = 0 (R) 17 
(IV) AAT = (iv) Tr(A) #0 (S) 20 


Where АТ, |A| and Tr(A) denote the transpose of A, the determinant of A and the trace of A respectively 


44. Which of the following is the only correct combination? 
(А) (1) (ii) (R) (В) (11) (ім) (Q) 
(C) (Ш) (iii) (S) (D) (IV) (iii) (P) 
45. Which of the following is the only correct combination? 
(A) (III) (i) (R) (B) (1) (iii) (S) 
(C) (1) (ii) (P) (D) (ІМ) (ii) (Q) 
46. Which of the following is the only correct combination? 


(A) (1) (iii) (О) (B) (IV) (iv) (P) 
(С) (111) (iv) (P) (D) (1) (i) (R) 
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Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


. Where a and b are non negative real numbers 


х+а х<0 х+1 х<0 
Е (x-1) +b х>0 


Column-1 contains information about g(f(x)). Column-2 contains information about interval of g(f(x)). 
Column-3 contains information about continuity and differentiability of g(f(x)) in R match the following 


Column(s) 
Column-1 Column-2 Column-3 
() g(f(x))=x+a+1 (i) х>1 (P) g(f(x)) is continuous for all x then a= 1, = 1 
(I) g(f(x)) =x? + b (ii) x «—a (Q) g(f(x)) is continuous for all x then a= 1, b= 0 
(1) g(f(x)) = (x- a- 1)? +b | (iii) -а<х<0 | (А) g(f(x)) is differentiable at = 1 fora=1,b=0 
(IV) g(f(x)) = (x – 2? +b (ivy 0x « 1 (S) g(f(x)) is non-differentiable at x = –1 їога = 1, р = 0 
47. Which of the following is the only correct combination? 
(А) (1) (ii) (Q) (В) (1) (i) (Р) 
(С) (111) (iv) (R) (D) (IV) (iii) (S) 
48. Which of the following is the only correct combination? 
(A) (1) (ii) (P) (B) (II) (ii) (R) 
(C) (11) (іі) (О) (D) (IV) (iv) (S) 
49. Which of the following is the only correct combination? 
(A) (111) (iii) (R) (В) (1) (ii) (О) 
(C) (11) (ii) (P) (D) (IV) (i) (S) 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


50. 


51. 


52. 


53. 


54. 


Consider a parabola 4y = x? and point B(0, 1). Let А4(х,, ул), A2(x2, уг), ..... An(Xn, yn) are n points 
n 

on the parabola such that xr > 0 and ZOBA, = = (г = 1, 2, 3, ...., n) then = tr Dx is 

r=1 


хо 


equal to 


Let N be the number of function f: A — A where A = 11, 2, 3, 4, 5}, such that f({1, 2, 3}) and 
f(f((1, 2, 3})) are disjoint. Let M be the sum of all the prime factor of М, then the value of VM is 
equal to 


The number of solutions of log( x?" + 1)+ log(1 +X tet Чи = |004034--2017100х,15 


If the solution of the differential equation y (2x* + у) у = (1 - 4ху? )х? is k(x?y)? + y? — x? = c, then 
x 
k is equal to 


AABC is an equilateral triangle with circumcentre (1, 2) and vertex A lying on the line 5x + 2y = 4. 
A circle with centre I(2, 0) passes through the vertices B and C and intersects the sides AC and 


A 
1043 


AB at D and E respectively. If area of quadrilateral BCDE is A, then find the value of is 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST — X 
PAPER-1 
Q.No. | PHYSICS | Q. No. | CHEMISTRY | Q.No. | MATHEMATICS 

1. А, В, C, D 19. A, B, C, D 37. А,В,С 
т 2. B,C,D 20. C,D 38. A,C 
oc 3. A,B 21. А,В,С 39. C,D 
11 4. В,С 22. B 40. A,B 
О) 5. ACD | 23 A,B 41. D 
= 6. A,B 24. B 42. B,D 
©) 7. А,В,С 25. B,C 43. А, В, C, D 
= 8. С 26. B 44. C 
« 9. B 27. C 45. D 
= 10. с 28. D 46. D 
= 11. р 29. C 47. A 
TUA 12. B 30. D 48. С 
= 13. [e 31. B 49. D 
< 14. 9 32. 9 50. 4 

15. 4 33. 7 51. 7 

16. 3 34. 3 52. 1 

17 5 35. 6 53 3 

18 5 36. 7 54 9 
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Physics PART - | 


SECTION-A 
1, Time period of oscillation T = ол, [duces ee 2 |" 
k 3k 
mx 2m 
Required time t = i 2. (тат) 2-2 all 
4 21 3mk 2 | 3k 
_ 2м, 2у; 
cm 3m 3 


Initially at mean position the block of mass 2m is moving with velocity Yo towards right w.r.t 


centre of mass. Hence its minimum speed is №25 = 2 

In centre of mass frame for block of mass 2m, 

1 v? 1 

—(2m)— = —(3k) A? 2v 
(2m) = 2 (3k) a= Be 


1 
| 
H! 


243 83 
2. Let M=G"n°B° 
> м= [мат [MET] [MET] 
> a= peade- 
2 
Further Let L = G^n?B^ 
-[M LTA] [MAT] MT] 
> a= I ogg? 
2 
p? +P5+2p,p,cos60°=p* (where p = mv) 
= pi +p +PP =p? -40) pi 
bm 2 m P d 
1 2 2 ...(ii 3 
p X ч => р, = 2p; (ii) 


т èV 
From equation (І) & (11) эв 
р mv 2р E 
7 


р, бу р, Зу 
У, = = — and у, = = —_ 
1 m/3 7 2 2m/3 2. 
Increase in kinetic energy of the system due to explosion 
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_ 1m(6v EE Зу ү 1218 уг 
230.07) 213Д2,/7/ 2 28 


Magnetic flux in а circular loop of radius r 


= | В(длгуаг - 2nrdr = 2лКіг 
r 
0 0 


фё.аг- 200 
Ф 
= E(2nr) = -2nKr 
=> E=-K 
Velocity of the bead V = at = GE а К! 
m m 
Further 
2 
qvB +N = 
2А2%2 2А2%2 
Кї метке! 
mR В m 
-> М-0 
тылы source Receiver 
V 5 НТ [^ I TOS v Z1 m/s 
у у у-у 
ске) 
VV, уу, у 
Кее 
уу, 
у 
1+—“ 
SES ке тз ЧЕ а ч 
б; (у-у) 27% 
у 
(oy. 
у 
% change in wavelength = 1100 = 2% x100 = aut = 0.6% 
A у 1000/3 


Frequency of the echo heard by the observer = f, = iani үт í 2.) 1000 
V+V V 


w 


(1-25) 1000 = 994 Hz 
1000/3 


Beat frequency detected by the receiver = 1—1, = 6Hz 


From conservation of momentum 
р, * p, -0 
=> р, = -р, > ра = ри = J2m,k, 


р, - Рт | N2x 4x1.66 x 107 x5.77x1.6x 10" 


ES = 3.4 x 10° m/s 


m m 202x1.66x107 


d d 
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m 
Energy released = —-k, = 208 х 5.77 = 5.88 MeV 
т 202 


а 


7. When the switch 5 was open, charge оп the capacitors, q, -CV = x8 =4uC. When the 


switch S is closed then in steady state charge on capacitor of capacitance 2uF will be zero and 
charge on 4 uF capacitor q, =4x3=12uC. After the switch S was closed. 


Energy supplied by the battery = cAq=3x8 = 24 uJ 


Change in energy stored in capacitors = 54 x9 ; : x9 -12uJ 


Hence, Heat produced = 24- 12 = 12 uJ 


8-10. (I) 8(P1) = 0, (P1) = 0, I(P1) = Im 
2 -6 -6 
up-ad/2. d' 10% 10% 2 
D 2D 2x15 3 3 


| 2л 2 4n 2n 


ФР,) 1 gus 3 , (P,) =|, cos ce 


= Correct choice for Q. 10 is C 


&(P.) q.d dd 22 л 3A A 
да D8 3 6 6 2 
[(Рә) = 0 
= Correct choice for Q.9. is B 
53, 253. Sr 
Ш) (Р) = (u -1)t = —,9(P.) = = 
(1) P.) - (ut - OP) = =o 


d 2, 5. З. А 
8(P.)-d ‘yt 
Fed Vise Ge a d 


| 
‚ (Р. =| cos? =” 
(Р,) т 4 2 


5d 52) 3. 5A X 7A 
IV) 56Р,) -4 + 10 +— = +—= 
(ІМ) &(Р,) 8D (и - 1) du 5 
Малы IT аш е 

A 6 3 6 4 


5A 2X X 11 
ма ала клан 
6 3 3 6 
din | 


2n11X 11x 
P,)= = ——, ҚР,) =|,cos* — = — 
Ф 2 7, 6 3 ( 2) т 6 4 


11. AU = -jpdv is valid when process is adiabatic P = T”? implies process is adiabatic 
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po V?? > pV*? = constant 


Uso qc RSC 
i- 3 2 2 
2 
pa V?? = То ыг 
JV 
Since gas is compressed, its temperature increases 


AQ = nCAT «0 


AU = AQ - pAV is valid for isobaric process 


Uae >T«Vor LAM constant 
p T 
So, process is isobaric 


SECTION- C 
i +i, =i 
4i+i, =0 
=> Бі, =-4i, 
-1 
5х „(х-1) 
1 1 
4 
> X-——VW 
9 
у,-У-ха2- V 


dU 1,2%. ту аео. чие ын _ (k=1)egR?V? 


dé 2 dð 2 dð) 2d 2d Ad 
21-4 
Т = тдоѓа+ um,g 


=> тро? – ить = m,o*a + што 

тА +m A 

Bur or A jH 
(т-та) 3 


ХЕ, = 0 — Vi 
=> mv,-mv, = 0 
At hinged point 


№ < 
V4 = 2° = Vo o 
From conservation of mechanical energy m 
2 
mgL = ту? + туг + ТЕ о? 
2 2 2 12 
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Solving v, = E =5m/s 


18. ОМ, ум, > N, =N e™ 
dt 
dN 
"qe TANA 2AN, 
ot ме" -23М, 401) 


Solving equation (1) 
№ =N, (e^ Е e?) 


Мв will be maximum, when P =0 
Ж _1 
2 
1 1 
(Ns), .. -N[2-1)- si" 
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Chemistry PART - II 


20. 


21. 


22. 


23. 


24. 


25. 


26. 
27. 
28. 


SECTION- A 


> Ph—N=N—NH 3 Ме 


м. CIT 
ЕВЕ + e 
"A | 
ЕЕЕ 


| н,50, 
Рп-МН, + wot \ 


Ph - OH + HN 


Cu*? — Green colour 
Co*? — Deep blue. 


Fact 


СІЕз — Planar distorted — T- shape and polar 
XeF;  Pentagonal planar and non-polar 


РС — Non-planar and non-polar 
BrFs — Non-planar and polar 


In brown ring test [Fe(H20)sNO]*? complex is formed. Which is of brown colour. 
While Naz[Fe(CN)sNO].2H20 is known as sodium nitroprusside where the oxidation number of 
iron is +1. 


CuSO. reacts with KI to give white ppt. of Cuzl2 but CuSO; does not react with KCI to give CuCle. 


Monomer of orlon is acrylonitrile 
=> CH, = CHCN 


Aspartane is the methyl ester of dipeptide of L-aspartic and L-phenylalanine. 
H,N——CH—CO—-NH—CH—COOCH, 


HOOC—CH, CHCH; 
Fact 
Fact 


Fact 
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29. Fact 
30. Fact 
31. Fact 
SECTION - C 
32. NiS and CoS black in colour. 
А-2 
В-4 
С-0 
D=3 
33. A — CO2 
B  NHs 
C > H2 
D > СНз – СНз 
E > H2 


(y+z+w+v)-x=> (17 + 2 + 30 + 2) – 44 


34. (1) ИИ ч 
c ЧР 


Р 


О 
(vi) О 
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(viii) 
(ix) 


35. (ii), (iii), (v), (vii), (viii), (ix) are correct statements. 


-бобооос 
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Mathematics PART -III 


37. 


38. 


39. 


40. 


41. 


SECTION- A 


(A) Put 2 cot x =t 

(B) Put 2 cosec x =t 

(C) Put t? = uinB 

(D) Put cot x + cosec x = е! 
tn = (n + 1)" – (п)!З 


Sn = 3/2197 -1=12 


sin252 61409 


cot 65? + 2 tan 40? = + tan 402 
cos25° cos40° 
sin 65? sin40? 1+sin40° 1+cos50° o 
- * - =— = cot 25? 
с0525%.с0540%  cos40? cos 402 sin 50° 


and 43 ѕіп80° -25іп50° = 2 sin 602-sin 802 — 2 sin 502 
= cos 20? — cos 40? = sin 10° 


ч fis positive, strictly increasing and concave up 


f^ f" -f or 
= lim 1185 хай 8) (Applying L’ Hospital rule) 


ЛЭГ харх CS Lac C | ue Fee re RS Ше 
X00 x) X00 Р(х) Х-эсо f'(x) 2 

е ED 58 

Х-»со (109) х-» Xf (х) хэю f (x) 5 

OQ? = OP? + PQ? Q(t?, 2t 


> 1+4 =5 

== 1( > 0) 

= 0 = (1, 2) 

РО = 1 > cos 0 + 2 ѕіп Ө = 2 


J> Р(2 cos 0, 2 sin 0) 


R(t3, 2t;) 


> босс: ѕіпӨ = 
5 5 
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42. 


43. 


- 


1 


=> cosy = – 109 

ae [abc] 

| 4-(а+Б) а-(а-с) 
Also sinx = [abe] and labe] -- 


<. sinx+cosy+2=0 
=> sin x = ^1, cos у = –1 
5n? 


Minimum of x? +y? = 7 
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Solving given equations, we get a(x? — 6x? + 12x — 8) = x? — 12x + 16 


= a(x - 2? = (x – 2? (x 4) 
7 X = 2 is a repeated root and hence the two curv 


44.-46. (I) A- AT 


> a= : where a, b, c e (0, +1, +2} 
с 


2. Number of such matrices in A=5x5x5= 
Now |A| = 0, = b? = ac 

0-0, 9 matrices 

b = +1, 4 matrices 

b = +2, 4 matrices 


Total 17 matrices 
JA] 0, 125 – 17 = 108 matrices 


es touches each other atx=2VaeR 


125 


ТА) = 0 >a+c=0>Cc=-a, total 5 x 5 = 25 matrices 


^. For Tr(A) = 0 = 100 matrices 
(I) A 2 —AT 
. А-0 | a є {0,+1,+2} 
-a 0 
=> 5 matrices 
|A| = 0 = a? = 0, a = 0 = 1 matrix 
Here Tr(A)=0 


(1) Let A 4 : > А? = | 


= а? + bc = а? + бс = 1 
> b(a + а) = с(а + д) = 0 
Tr(A) = 0 =а+а = 0, бс = 1 – а? 
а = 0, 2 matrices 
а = +1, 18 matrices 
a = +2, пої possible -> 20 matrices 
Tr(A)=a+d40>b=c=Oanda=d=+1 
= 2 matrices 
If A? = 1, then |А| = 12 0 

(IV) AAT = | 
— Ais orthogonal matrix 


= Rows of A are mutually perpendicular unit vector 
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+1 0 0 +1 
> А = or 
Pau 


Tr(A) = 0 = 6 matrices 
Tr(A) = 0 = 2 matrices. Here |A| = 0 


X+at] х<-а 
(x-a-1Y +b -а<х<0 
x? +b 0<х<1 
(х-2) +b x21 


Now for a = 1, b = 0 g(f(x)) is continuous for all x є R 
and for a = 1, b = 0 g(f(x)) is non-differentiable at x = +1 
SECTION - C 


47.-49. 0(1(х))- 


50. 1еїА = (2t, #2) 


2 (2-2 
2. Slope of BA, „к= tan( 240, 
2t 2 


$ ап(6)- — -ian26 (Let) 
2 
=> jee where tan ф = t and ВА, = J(i^ —1) +41 =t? +1= sec? - sec? Ш 
2 4n 4п 
п 1 
— lim LBA, = see) 2 
noo n 3 ў 4 T 


51. For f({1, 2, 3}) and f(f{1, 2, 3}) to be disjoint, we must һауе Қ1), f(2), ҚЗ) ¢ {1, 2, 3} 
ЕКІ) = {2) = ҚЗ) = 4 or 5, then one of f(4) and f(5) will have 4 and other have 5 choice. Number 
of possible function = 2 x 4x 5 = 40 
If two of f(1) and f(2) and ҚЗ) are equal and rest is different then f(4), f(5) е (1, 2, 3} 
= Total number of possible function = 3 x 2x 3 x 3 = 54 


2 №= 94 
52. The given equation is (x?08 + 1)(1 + x +..... + x2018) = 4034.х20'7 
> Е + uF \ I NDS хе] = 4034 


1 2,1 207 , 1 
= [e +) бы: +(x + 207 = 2.2017 


Here, x > 0 therefore L.H.S > 2 x 2017 and for equality each term of L.H.S must be equal to 2 
->Х-1 
53: Given equation can be written as 2х2у(х2 dy + 2xy dx) + y? dy —x? dx = 0 
=> 2х2ус(х2у) + y? dy – х? dx = 0 
Integrating, we get З(х2у)2 + у – х? = с 
54. Equation of Ol is, 2x + у 2 4 
Vertex is point of intersection of 2x + y = 4 and 5x + 2y = 4 
<. A= (4, 12), AO- 545 , Al= 64/5 
AG = Al cos 30° = 34/15 
. AG = PE* AB 
2 B 
-. AE = 2AG - AB = V15 
2. Area of quadrilateral BCDE = area of AABC - area of ЛАРЕ 
У (ng? - AE?) = 9043 


= 
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FULL TEST- X 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 ЕЕ ГЕ 
TSAI) 


| Епгоітепі No. | III) 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water Pwater = 10? kg/m? 
Atmospheric pressure Ра = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K^! тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal K тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 x 10?* J.s 
6.625 х 10: erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C=6, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


1. 


The escape velocity at the poles of a planet is ve. If the effect of rotation of a planet makes the 
weight of a body at the equator 10% less than the weight at pole, the peripheral velocity of a point 
on the equator of the planet is (assume the planet to be a uniform solid sphere) 


A) “е в) ~ 
ШТ ©) Be 

Бу, 2v, 
( 27 (0) = 


Current | flowing along edges of one face of a cube as shown іп Ндиге-І, produces magnetic field 
В-8,К at the centre of the cube. Consider another identical cube, where current | flows along 


the path as shown in the figure-Il. What magnetic field is produced at the centre of the second 
cube? 
І І 


Space for Rough work 
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One end of a non-conducting spring of force 

is connected to the mid-point of a 

conducting rod of mass m and length /, which сап 

slide freely on a pair of parallel and smooth 

horizontal conducting rails. The other end of the с 

spring is connected to а rigid wall. There exists a k 
uniform magnetic field B normal to the plane of 4 
paper and into it. Electrical resistance of the rails 

and rod are negligible. The rails are connected to a 

capacitor of capacitance C. If the wire is pushed 

towards left and released, the time period of its 


oscillation will be (Given m= 2CB'/*) 


(A) T= эмт 


3m Im 
(B) БӘЛЕНІ 
3m Im 


Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


4. 


(B) If п> tan Ө, wedge will topple for m > 


(C) If u < tan Ө, wedge will topple for m > 


(D) If и < tan Ө, wedge will topple for m > 


In the figure shown, the friction between the wedge and the gm 
horizontal surface is sufficient to prevent the wedge from sliding. 

The mass of the wedge is M and its inclination is 0. A particle of 

mass m is held motionless on the top of the wedge. Friction 

coefficient between particle and wedge is u. Now the particle and 

the wedge are released from rest. Then ЖА 

(A) If u > tan Ө, wedge will not topple for any value of m. 


M 
ЗсіпӨ(віп0--исо50) 
M 
3sin(sin0 — cos) 
M 
бзіпӨ(ѕіпӨ – исо560) 


Space for Rough work 
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5. A charged fixed annular disc of uniform positive charge density o has 
inner and outer radii R and 2R respectively. A negatively charged 
particle of mass т and charge - 4 is released on the axis of the disc 
from a distance x from the centre. Then 
(A) The speed of the particle when reaches the centre of ring, 


у= A ің. VR? +x? - VaR? ext) 
\ meg 

(B) The speed of the particle when it reaches the centre of ring, 
rm Шал - VRP +x? 


те, 


(С) Work done by electrostatic force till the particle reaches the centre of ring 
= 2e (н + VR +x? - VaR? + х2) 


й 266 
(О) If x << В, the frequency of oscillation of the particle is f = ӨЛІ Че 
2n | 4gmR 
6. An artificial satellite of mass m revolves in a circular orbit of radius 4R around the centre of the 


moon (where R is the radius of the moon). Suddenly it starts experiencing a slight resistance due 
to cosmic dust. The resistance force depends on the speed of satellite as F = kv where k is a 
constant. If the radius of the moon is R and acceleration due to gravity on the moon's surface is 
g, then (assume that at every moment the satellite follows a circular path) 


(A) The satellite will hit the moon's surface after time t — ШР; 
k 
(B) The satellite will hit the moon’s surface after time t = aT ne 
(C) The work done by the resistance force on the satellite till it hits the moon surface = -SmgR Е 


(0) Work done by gravitational force till the satellite hits the moon’s surface = A mgR : 
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A block of mass m - 2 kg rests on a rough horizontal 
surface. The coefficient of friction between block and 
surface is u = 0.5. The block is acted upon by a 
horizontal time varying force as shown. Then 
(A) The block starts moving at time t = 1s 
(B) The maximum velocity acquired by the block is 
25 m/s з 9) ts) 
(C) The maximum velocity attained by the block is 
20 m/s 
(D) Velocity of block at t = 6 sec is 12.5 m/s 


Two identical dumbbells are formed by welding two m 
small identical particles each of mass m at the ends of 
massless rod each of length /. The dumbbells are 
moving in free space with equal speed u without 
rotation towards each other as shown in the figure. 
Collision between the particles are elastic. Then 

(A) Angular velocity of each dumbbell just after first 


<---s----> 


collision is n m 
(B) Angular velocity of each dumbbell just after first 


eh e eeu 
collision is T 


-€---&----» 


(C) Speed of centre of mass of any one of the dumbbell u 
just after collision is zero. 
(D) Speed of centre of mass of any one of the dumbbell just after collision is u. 
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Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (А), (В), (С) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 9 and 10 


A pendulum is suspended from a fixed point. The mass of the bob of the pendulum is m and the length of 


string is /. It is initially at rest at its lowest position. A particle of mass 21 moving horizontally along 


negative x-direction with velocity 207 collides with the bob and comes to rest. When the bob comes to 
rest, another particle Q of mass m moving horizontally along y-direction collides with the bob and sticks to 
it. It is observed that the bob now moves along a horizontal circle. There is horizontal floor 2¢ distance 
below the point of suspension of the pendulum. 


9. di of the following is possible value of speed of particle Q just before its collision with the 
ор? 
10. If string breaks during the circular motion, the bob will hit the floor after a time equal to 
47 47 
(А) \ А (В) \ 2) 
54 £ 
ЖЕ MES 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


11. A ray of light travelling in air is incident at grazing angle : air 
(incident angle ~ 90°) on a long rectangular slab of a : B 
transparent medium of thickness d. The point of i 27 
incidence is the origin A (0, 0). The medium has a : 54 


variable index of refraction u =/1+е*®. Determine the 


x coordinate (in meter) of the point B, where the ray | Ж 
meets the upper surface of slab air boundary (Take d = M 
(25/7) m and In2 = 0.7). 


slab 


12. A wedge of mass 3 kg is lying at rest on a frictionless 
horizontal surface. A block of mass m is released from rest 
on the wedge. If the path of block (with respect to the 
ground) makes an angle 60? with horizontal after it is 
released, the mass of block (in kg) is 


ё224444444444444444844 


13. A solid object of uniform cross section area and relative density 0.2 is pressed down and held at 
rest inside water surface so that its upper surface is in level with the water surface. Length of the 
object is / 2 1.2m. When released the object jumps out of water moving vertically. The velocity of 


the object (in m/s) when it just comes out completely from the water is (Take g = 10 m /s?). 
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15. 


The bottom of a container is made of an equi-convex lens. 
The focal length of the lens in air is 60 cm. Now its lower 
surface is silvered. The refractive index of the material of the 
lens is 1.5. Water is filled in the container to a depth 30 cm. 


When an object is placed at a distance = cm above the 


water surface on the principle axis of lens, the final image of 
the object coincides with the object. Find the value of n. 
(given [water = 4/3) 


A conducting light string is wound on the rim of a metal 
ring of radius r and mass m. The free end of the string is 
fixed to the ceiling. A vertical infinite conducting smooth 
plane is always tangent to the ring. The ring is released 
and simultaneously a uniform magnetic field of strength B 
perpendicular to the plane of the ring is switched on. The 
string and the plane are connected by a resistance R. The 
ring is always immersed in the magnetic field. If the 


: : 2 mgR , 
terminal velocity of the ring is E 59 find the value of n. 
n r X X X X XX X XXXx X XXX 
X X XX XX X XK XK XK X X XXX 
X X XX XX XXXXXxX X XXX 
A square current carrying loop of side length / and carrying a ay 


current | is hinged about its horizontal side PQ (Parallel to y 
axis). There is a uniform magnetic field B =B,(i-k)in the 
region. The linear mass density of loop is à and acceleration 
due to gravity is g. The loop remains in equilibrium when it’s 
plane makes an angle 0 = 37° with the vertical (z-axis). If the 


value of Bo is та ‚ find the value of n. (given sin 37°= 3/5) 
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When the potential difference applied to an x-ray tube is 10 kV the minimum wavelength of 
continuous x-ray spectrum is Ao. Further when the potential difference applied is increased from 
10 kV to 20 kV the difference of wavelengths of Ka line and minimum wavelength of continuous x- 
ray increases to twice of its initial value. Atomic number of anode material of x-ray tube is z. If the 


value of z — 1 equals жин , then find the value of n. 
9A. R 


0 


The radiation emitted when an electron jumps from n = 4 ton = 3 in a Li** ion (atomic no. 
z = 3) falls on a metal surface to produce photoelectron. When the photoelectron with maximum 
kinetic energy are made to move perpendicular to a uniform magnetic field of 2 x 107^ T, it follows 


a circular path of radius E cm. The work function of metal (in eV) to the nearest integer is 
(given mass of electron m = 9.1 x 10?! kg and charge on electron = –1.6 x 10:20) 


A car begins to move at time t = 0 and then accelerates along a straight horizontal track with a 
velocity given by v = 2t?for 0 < t < 2, where t is time in second. After the end of acceleration, the 
car continues to move at constant speed. A small block initially at rest on the floor of the car 
begins to slip at t = 1 sec and stops sliding at t = 3 sec. If the coefficient of static and kinetic 


friction between the block and the floor are us and ик respectively, find the value of Shs. | 


A uniform ring of mass т and radius Н is placed freely in a 
gravity free region. Half of the ring is positively charged with 
uniform linear charge density +A and other half is negatively 
charged with uniform charged density —X. A uniform electric field 
E is switched on along the normal to the plane of the ring. If the 
angular speed of the ring when it turns through an angle 90° is 


Y RE , find the value of n. 
m 
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SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


21. 


22. 


23. 


In a hydrogen like atom, an electron is revolving in an orbit having quantum number n. Its 
frequency of revolution is found to be 13.2 x 1015 Hz. Energy required to completely remove this 
electron to infinity from the above orbit of atom is 54.4 eV. In a time interval of 7 nanosecond the 
electron jumps back to orbit having quantum number n/2. If the average torque acting on the 
electron during the above process is т Nm, then find the value of t x 1026. 


(given һ = 2.1x107?*J- s , frequency of revolution of electron in the ground state of 
Tt 
H-atom = 6.6 x 1075 Hz) 


A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure 
the diameter of a uniform wire. Before starting the measurement, it is found that when the two 
jaws of the screw gauge are brought in contact, the 477 division of the circular scale coincides 
with the main scale line and that the zero of the main scale is barely visible. When the diameter of 
wire is measured by this screw gauge the main scale reads 1.10 cm and the 121 division of the 
circular scale coincides with the main scale line. Find the diameter (in mm) of the cylinder. 


A uniform chain of length L has one of its end attached to a 
vertical wall at point A, while = of the length of the chain is д 


lying on table as shown in figure. Tangent to the chain at A 
makes an angle 37° with the wall. Find the minimum coefficient 
of friction between table and chain so that chain remains in 
equilibrium. 


ххэ: 
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Chemistry PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


24. KMnO in neutral/weakly alkaline medium oxidizes thiosulphate to: 
(А) SO; (В) 5,0% 
(С) SO? (0) 6,02 
25. Ї 
COCH, ee 
CH, —"Wya ^ Ais 
(A) j (B) COOH 
COOH 
OH 
CH, 
(C) j (D) COOH 
CH; 
CH; OH 
26. A red hot sample of atomic hydrogen in a tube was subjected to electrical discharge. The 
approximate voltage at which the first indication of current flow was observed: 
(A) 13.6 V (B) 10.2 V 
(C) 1.51 V (D) 1.89 V 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


27. Which of the following pairs of compound could be separated by recrystallization? 
(A) meso-tarteric acid and (+ )-tartaric acid. 
CH,CH 
(B) CH,CH3 | SOM 
20 C——O-—C—H 
H,C о-с” | | 
and H,C—C—OH CH, 
CH, H OH 3701 
CH; 
CH, 
(С) 
апа 
"4 = UH 22 “Br 
Br Br 
H 
(D) CH, соон Ї 3 то 
7 H OH d PE On 
08, ko дус рану Ob М HO | H 
NH 
Ph + 3 ders Ph COO" 
(an acid-base salt) 
28. 


Select reaction/s in which anion of main ionic product do not have o-bond. 
(A) Li + O2 (excess) > (B) Na (excess) + O2 > 
(C) Ca + F2 (excess) > (D) NaOH (cold) + Cle > 
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In the following conversion 


D - glucopyranose мехо; yg tag Ы »Product (s) 
Which of the following is/are correct about final product(s)? 
(A) optically active (B) optically inactive 


(C) optically active as well as optically inactive (D) all are correct 


Which of the following is incorrect statement for an ideal gas? 

(A) When temperature increases at constant pressure, collision frequency increases. 

(B) Mean free path decreases by increasing temperature at constant pressure. 

(C) If all gas molecules are assumed to be rigid sphere of negligible volume, the only possible 
molecular motion is translation. 

(D) Kinetic energy decreases by increasing pressure at constant temperature. 


There are process which are used to determine some important properties of colloidal solution. 
By which of the following processes, the nature of electrical charge on colloidal particles can be 
determined? 

(A) ultramicroscopic (B) electrophoresis 

(C) dialysis (D) electroosmosis 
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Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 32 to 33 


When a sample of an ideal gas is changed from an initial state to a final state. Various curves can be 
plotted for the process like P — V curve, V — T curve, P — T curve etc. For example P — V curve for a fixed 
amount of an ideal gas at constant temperature is a rectangular, V — T curve for a fixed amount of an 
ideal gas at constant pressure is straight line and P — T curve for a fixed amount of an ideal gas is again 
straight line. However, the shapes may vary if the constant parameters are also changed. 


32. At constant P of 0.0821 atm, logV v/s log T graph is plotted for 3 samples of ideal gas as shown. 


Value of number of moles of gas in these three samples is respectively: 
[log2 = 0.3010, log3 = 0.4771] 
1 


өм 3 


0.3010 logT 
1 1 
А) 3,1,= В) -,1,3 
(А) 3,12 8) 5 
(0) 44,3 (D) 1,3,1 
'2! 2' % 
33. Two moles of ап ideal gas is changed from its initial state (16 atm, 6L) to final state (4 atm, 15 L) 


in such a way that this change can be represented by a straight line in P — V curve. The 
maximum temperature attained by the gas during the above change is: (take 


Rahi atm К” тог!) 
12 


(А) 324 К (В) 648 K 
(C) 1296 K (D) 972K 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


34. Compound(x) (CsH7N) on treatment with cold SnClz/dil.HCl (aqueous), produces y(CsHsO). y on 
heating with sodium acetate in acetic anhydride followed by acidification forms (2) (C10H10O»). All 
these compounds (x, y, z) on oxidation under severe conditions form a diacid which gives only 
one mononitro isomer in nitrating mixture, how many products will be formed on reductive 
ozonlysis of (z)? 


35. How many of the following can give aldehyde by the oxidation with Jones reagent? 
(a) СНОН (b СН = CH – СНОН 
OH 
(c) сн, (а) CH,OH 
E он 
CH, 
NH, 
(e) | OH 
36. From the following the complex that is expected to show optical isomerism is/are: 
(1) [Ni(en)s]** (2) [Fe(ox) Cl] 
(3) [Cr(NHs)sCI2(NO3)] (4) [Zn(NO3)2(NH3)(CO)] 


37. At 263 K a solid compound А(НгО)в show following equilibria (Assume 263 K is sublimation point 
of H2O(s) under given condition): 


А(Н,О) (s) === А (g) + 8H,O(9); K 
A (H,O), (s) —— A (g) + 8H,O(s); К, 

If equilibrium partial pressures of two gases А and Н?О are 0.2 bar апа 0.001 bar respectively. 
And the vapour pressure of ice is 10* bar. What is value of ‘x’? 


Py 
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38. How many of the following is/are correct structure(s) for any oxide of nitrogen? 
0 g 0. 0 6 223 
5, 27 А E 2% M 
--0--1 М--О---М 
E, 2 қыт 227258 х 
:0 9; a 
(0) | p (IV) 2 
Ом Noth: 
5 
у ‚© 2 VI О: 
(V) UN 5 (VI) Ё 
О НУ? 0 
ʻO 
39. In 279 order reaction: 2A——>A,, the rate of formation of A» is 10° M вес! at 0.01 M 


concentration of A, and the rate of disappearance of A is x x 107, find out the value of x? 


40. How many of the following reaction(s) is/are neither stereospecific nor regiospecific? 


(i) trans- 2-pentene — € > 


(1) 1-pentene— Be. — 


NaCl Excess) 
(iii) Cyclobutene —g^— 
(м) 1—ethylcyclopropene—"_, 
(v) trans—2- pentene — erri 
(vi) trans -2 -pentene — 20, 


(vii) trans - 2 - pentene 22 _, ' 


PS 
CH,OH—NeH ‚_! — Product? 


(Excess) 


How many of 'C' atoms are there in one molecule of the product? 


41. 
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How many ‘H’ atoms are there in the final product of the following reaction sequence? 


.HN -HSO Ы 
conc. HNO; /conc.H5SO, >A EUACOH B H*/A Ne 


How many of the following option(s) is/are incorrect? 
(i) Тһе order of rate of E2 reaction is 


S 


Et CI E © 
(ii) The poorest leaving group among the -SH, - NH», - OAc, – OH is — OH. 


(iii) (> is stronger nucleophile as compared to EtsN. 


(iv) In the reaction 


E 
H—C—Br EtOH 
Ph 


Rate of reaction is unaffected, if the concentration of Ph2CHBr is tripled and the concentration of 
ethanol is doubled. 
(v) The order of Sn2 mechanism in the following alkyl halide is: 


UON uestis. ЫР! 
= Br 


2 Вг 
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SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


44. 


45. 


46. 


There are five solutions 

Solution 1 — 0.2 M HCI 

Solution 2 — 0.2 M BOH (Kp = 10?M) 

Solution 3 — 0.2 M, 1 lit HCI + 0.2 M, 1 lit BOH 

Solution 4 — 0.2 M, Ka[Fe(CN)e] 

Solution 5 — 0.2 M, МазРО4 

What is the correct code of solution numbers in increasing order of their respective freezing 
points? 


At 298 K, the emf of the cell 
Hg| 0.01 то! dm? kcl|1 то! dm? КМО, | 0.01 mol dm? КОН | Hg 


saturated with Но: СІ, saturated with HgO 
is found to be 0.1634 v. What is the free energy change of the cell reaction? (Given 1F = 96500 
C) 


The density of a sodium chloride sample is found to be 2.16801 gm/cm?, instead of 2.18 gm/cm?. 
What is the percentage of unoccupied sites in the sample? 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


47. 


48. 


49. 


A circle Cı with radius 5 touches x-axis and another circle C» with radius 4 touches y-axis. The 
two circles touches each other externally so that their point of contact lies in the first quadrant, let 
the locus of their point of contact be the curve S. Two tangents are drawn to the curve S from 
point P(9, 5) to meet the curve at Q and R. The area of APQR is 


29 27 
A) — В) £L 
(A) 2 (B) = 
13 25 
C) — р) £c 
(C) 2 (б) 3 
In a AABC, internal angle bisectors Al, Bl and Cl are produced to meet opposite sides in A’, B' 
and C’ respectively, then the maximum value of КЕ СОМА is 
AA'.BB'.CC' 
27 13 
A) — B) — 
(A) 2 (В) 7 
8 27 
С)-- D) £ 
(© 27 (0) 256 


Point ‘О’ is the centre of ellipse with major axis АВ and minor axis CD. Point F is one focus of 
ellipse. If OF 2 6 and the diameter of the inscribed circle of AOCF is 2, then the product AB.CD 
equals 

(A) 65 (B) 72 

(C) 78 (D) 92 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


50. 


51. 


52. 


53. 


Vertices A, B and C of a tetrahedron ABCD are (1, 1, 1), (1, 0, 0), (3, 0, 0) respectively. The 
altitude from vertex D to the opposite face ABC meets the median line through A of the AABC at a 


point E. If the length of side AD is 4 and volume of the tetrahedron is 22. then the correct 


statements is/are 
(A) the altitude from vertex D is 2 (B) there is exactly one position for the point E 


(C) there can be two position for the point E (б) vector |-К is normal to the plane АВС 


іл 


Let a = e??'7 , then 


2016 2016 

(A) П (+0) =2 (В) Ве “| 
г=1 г=1 

(С) S (e +a“)=0 (D) ХУ ог )-1 


г=1 г=1 


Let P(o 1), (0 < a < 1) be any point on the hyperbola ху = 1. Tangent to the hyperbola at Р 
о 


intersect the coordinate axes at Q and R & normal at P intersects the coordinate axes at М and М 
(О and M lie on x-axis). If AOQR and АОММ have equal area, then 

(A) area of AOMN - 2 (В) «-42-1 

(C) QR = 27^ (D) MN = 274 


The roots of equation x? — 40x^ + ox? + Bx? + yx + 8 = 0 are real and in G.P. If the sum of their 


reciprocal is 10, then 6 can be 

1 
A) -32 By == 
(^) (B) 55 
: (р) 32 


21555 
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"v 
A function y = f(x) satisfying the differential equation чу “біпх-усо5х- ш Х 0 is such that 
X X 
y > 0 as x —> о, then 
т/2 

(А) lim f(x) - 1 (B) | f(x)dx is less than - 

Х-» 0 

т/2 
(C) | f (x)dx is greater than unity (D) f(x) is an odd function 


0 


Comprehension Type 


correct 


Paragraph for Question Nos. 55 to 56 


Read the following write up carefully and answer the following questions: 
Consider the following three sets of complex roots of unity. A = (z: 2' = 1}, B = (o: of? = 1) and 
C = (zo: z e A and o e B}, then 


55. 


56. 


The number of distinct elements in the set C is 


(A) 864 (B) 48 
(C) 66 (D) 144 
Let the set C has n distinct elements Сч, Со, ..... , Cn, then the value of 
[C2 — С+| + |Сз— Ci] +... + |Cn—Cilis 
5 о 5 o 
A) 2cot| > B t| > 
(A) со( 5 ( I 
15) 15) 
С) 2cot| — D t| — 
i ШЕ O) cot | 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


57. 


58. 


59. 


60. 


61. 


62. 


| | vesicae s cc pe] e i 1 19 
f: В > Ris a continuous function satisfying | Е 2[f (x)dx -g then 2561 6 | is equal 
0 0 


to 


There are seven letters Li, L2, Із, La, Ls, Le and L7 and six envelopes Ез, E», Es, Ел, Es, Ee 
corresponding to first six letters. The total number of ways if none of the letters goes to its correct 
envelope, even letters goes to even envelopes. Odd letters goes to envelopes other that E4 and 
Ee and all the envelopes except E» contains exactly one letter is, N. If N = 2a + 4, where a e 2, 
then a is equal to 


Let A(z:), В(22) and 28 2-0) are vertices of a triangle. If |22 + 121] = | | + [za], |z,|= 47 


=] 
апа |22| = 3, then area of AABC is 


11 1 VIE | 

Let А=——+—=-+.....+ ‚ then find |— (where [.] denotes the greatest integer 
V2 V3 410000 El 

function) 


The possible number of ordered triplets (m, n, p) where m, n, p є N is (6250)k. Such that 
1<m<100,1<n<50,1<p<25 апа 2" + 2" + 2P is divisible by З, then k is 


2 
Number of integral values of p for which the system of equations cos ! x + (sin y = a and 


(соз ' х)(вїп ' y - т. has real solutions is 


Space for rough work 
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63. 


64. 


65. 


66. 
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Let f: А+ > R* be a differentiable function satisfying f(x)-f(yf(x)) = f(x + y) V x, y e В and 
f(x) 


f (0) = —1, and ҚО) = 1 then area of the region bounded by the curve y = ат апа the coordinate 
X+ 


axes is 


аэ ес 
Let I= f 3x 2x x 
o9 +е*-е*+ 


m then 11e7 is equal to 


The number of different hyperbolas, which can be represented by the equation 
1= 4х2 +y? - "Сух is (where n апа г are integers satisfying 1 <r <n < 5) 


3 r r 

= 4 - г-3 2 

Let A= 1 2|,B- Ы and C, = be given matrices. If 
12 -2 2 0 (r - 1)3' 


50 
Ут. (Ав) с.) =3+a-3° (where (А) denotes trace of matrix A), then value of 519 і5 
r=1 


(where a, b el and ais not divisible by 3) 


SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


67. 


68. 


69. 


The equation asx® + аж? + aex®  ..... + ao = 0 has all roots positive and real and as = 1, a; = —4 


1 а,а, , 
апа ао = 587 then the value of —2-© is equal to 
а, 


Coordinate of any point P аге (4, 5). If A апа В are variable points on straight lines y = x and 
y = 2x respectively. Then find minimum value of (PA + PB + AB)? 


If the length of the largest interval in which the function f(x) = біп” !|віп ax| + со5 (сов ax) is 
constant is 27, then the value of о is where (a > 0) 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


FULL TEST – X 
PAPER-2 
Q.No. | PHYSICS | Q.No. | CHEMISTRY | Q.No. | MATHEMATICS 

(7) 1 B 24 с 47 B 
LLI 2. C 25, C 48. C 
= 3. с 26. с 49. А 
СС 4. А,С 27. A,B, D 50. A,C,D 
LLI 5, A,C,D 28. A,B,C 51. B,C 
42 6. A,C, D 29. A, B, C, D 52, A,C,D 
= 7. А,С 30. A, B, D 53. A,D 
0 8. В,С 31. B,D 54. А,В,С 
Ш 9. А 32 А 55 D 
k 10. с 33. B 56. A 
«t 11. 5 34. 2 57. 4 
e 12. 6 35. 4 58. 9 
> 13. 6 36. 1 59. 4 
= 14 2 37. 3 60. 3 
НЫ 15. 4 38. 4 61. 5 
- 16. 6 39. 2 62. 1 
«t 17. 8 40. 0 63. 1 

18. 4 41. 5 64. 4 

19. 4 42. 7 65. 6 

20. 4 43. 2 66. 5 

21. | 00001.50 | 44. 45123.00 67. 00000.70 

22. | 00011.15 | 45. 31536.20 68. 00016.40 

23. | 00000.25 | 46. 00000.55 69. 00000.50 
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Physics PART - | 


SECTION- A 

1. Qequator = (0.9)9 

=> Орое -oR = (0.9)9,5, 

> «А = 5 

10 
2gR 
Peripheral velocity on equator v = wR = 
2 улс » iR "Y 20 “25 

2. The current distribution is equivalent to three current 


carrying loops as shown in the figure. 


3. When the rod moves towards left with 
velocity v and has displacement x towards 
left from mean position 


e = B/v 
q = Ce = CB/v 
ал А 
аї | 
—(1ёВ + Кх) =m ay 
dt : 
=> [carr dv + 2 =m dv Mean position 
dt dt 
> (m +CB2)& -= -kx 
dt 
| k E 
> = - 
m+CB*0? 3m 
4. When p> їапө, the particle will remain at rest on the mgcos 


wedge and force exerted by it on the wedge will be equal 
to mg in the vertically downward direction and wedge will 
remain at rest. When џ < tan Ө the particle will slide down 
the wedge and force exerted by it on wedge will be as 
shown. 

The wedge will topple if, 

3020 

= mgcos0/tanOsinO – iumgcos0/tanO0cosO0 


2 
-Ма->0 
93 
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3 
M 
> m>— - 
ЗсіпӨ(віп0- ucos0) 
From conservation of energy 
3 [vant +x? - JR? +x? | МЕн „ЧӨН 
ES 2 2є, 
= v= [BE (Re RP ав) 
т, 
Wotectric force — -AU- -а(М, & М) 
= 2e (н + VRP +X? лага 
28 
-qE -q ох | 1 1 | 
а----------1------------- 
m т2(Үң?ах2 V4R? +x? 
ш ЧОХ (since x << R) 
4egmR 
NES 
OR 4ggmR 
p- 1 Sisi 
2n | 4e,mR 
for circular orbit of satellite 
Eze => -dE = ак 
= (kv)vdt = mvdv 
ч 
dv kv , fat = Ш Е 
dt т ky Vv 
2» 4-1 р me ema амин MU 
k (v) к NGM/4R k 
2 
W, =U,-U, = GMm | бтм) „Sonn. 
5 4R R 4 R 4 
W, +W, = (у? v2) =m ay n 
9 2 2 R 4R 
=> З пон +, - атан = W, = 23 шав 


The block will start moving 
When F > umg i.e. F » 10N 
=> 1-15 


The velocity of block is maximum when Е – итд = 


i.e. att= 5s 
Net impulse = change in momentum 


-> lex30-2lt0x1-10«4- mv, 
2 2 


=> Vinx =20m/s 
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From t=1s tot=6s 
5530х6-5-10х5-2У 


35 
> v=—m/s 
2 


8. Let velocity of centre of mass of each dumbbell be Vom and angular 


. Vem 
velocity o as shown. б 
орол + Oe, Vom 
‚ У, =“; 2 2 
Since ——*=1> -1 
и, -U, u-(-u) 
> 2vg tof = 20 4440) EA 
Let the dumbbells exert average impulsive force N on each other Vom 


during collision. 
NAt = 2m( Voy +u) 


= f 2(М +) ...(ii) 
From equation (1) & (ii) 

2u 

П 


9. = (297 =mv,> У, = T 


9^ 
2 


э = 


т9/(1— соѕ0) = — (0 is angular displacement of the bob when it comes їо rest) 


= бабын 
4 


When the bob moves іп horizontal circle 
_ | 9 149 
£cos0 34 


V=or — 


4g PM Їз 
974 


mv, =2m av = |28" 


10. Height of the bob when string slacks 


П-/--./(1-со50)- DE 


з-В | 
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SECTION - C 

иѕіпӨ = 1x sin90? 
sino = х 

u 
EEA эсэгэ : =e "d 

үһм2-1 Vite -1 
dy 2 e*/2d 
dx 
> у= 2d(1 - e") 
AtB, y=d 
50 

=> x-2dín2- 7 x0.7 25m 
For the wedge Nsin30° - Ma 4440) 
The acceleration of block perpendicular to the inclined plane is asin30° 
=> mgsin60?-N =masin30° ...(ii) 
The net force on the block perpendicular to its direction of motion w.r.t ground should be zero. 
= Ncos30° =mgsin30° ... (iii) 


— N putting the value of N in equation (i) and (ii) 
(mgtan30? - Ma) 
...(iv) 
mgsin 60? — mgtan30? = masin 30? 
... (v) 
Equating the value of a in the equation (iv) and (v) 


т _2 => m=6kg 
M 


р,А(/-х)9 - Fe Atg 


a= 
Pw дү 
5 


[чау ЇГ - :J gdx 
0 0 i 


=> v-48tg = J3x1.2x10 = 6m/s 


For refraction at first surface of the lens, 


4 
15 4/3 19-3 


-60 u 60 


=> и=-48ст 
If the object is placed h cm above the water surface, after refraction at the water surface its image 


will be formed at distance = from the surface 


> 4h | 30-48 “їг em 
3 2 
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15. Induced current in resistor R 
|- 2Brv 


R 
Magnetic force on the ring F, = 25 (2г)В 


_ 4В?г?у 
© R 
When the ring attains terminal velocity 
ХЕ-0 
4B?r?v 
— mg- =0 
R 
_ mgR 
4B*r? 


16. Since the loop is in equilibrium Ут = 0 


= (ЕСІН + A/*gsin Ur + V? (-cos0i – sink) xB,(i -K) = 0 


Ay 10 1 
Ay. 20 2 
> А =2% М Sho 
2 2 
4 3X, 
> 5 = 
ЗВ(2-1) 2 
> 7-1= 8 
9),В 
2mK 
18. шиг нь 
qB qB 
2D2,2 
sk ei ав 
2т 
Putting the values of q, B, гапа m 
Kmax = 2 eV 
Energy of emitted photon 
hv = 13.6 x 12-45)" -5.95 eV 
9 16 
hv = ф + Kmax 
= $239.95 eV «4 eV 
19. а= 4 
Аїї = 1 sec, а= 4 = usg 
=> us = 0.4 
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шон 4t-u,g (where v = velocity of block with respect to car) 


dt 
= ау = [2 - gt], 


у,-6-ш0 
Fromt-2stot-3s 
v=U+at 

0 = (6 – ukg) - pg x 1 
— рк = 0.3 

ЗА, д 

Hy 


=> 


From conservation of mechanical energy 


2 
—pE(cos 90° - соѕ0°) = IMS о? 
(X в) “Б = imm 2 
T 2 2 
m 
SECTION - D 
22 22 | 
TEM S pe ...(i) 
22 22 
Е = E> m = 4 
Solving (i) and (ii), n= 2 andz = 4 
L = mvr = ШЕ ee S ae 
Qn 2л 
c2 2T. 45х10 №т 
At 27 
Zero error = -(50— 47)x 0.01 mm 
= —0.003 cm 
Measured diameter = 1.10+0.001x12 
= 1.112 cm 


Actual diameter = Measured diameter – Zero Error 
= 1.112-(-0.003) =1.115 ст 2 11.15 mm 


F cos 9379-56 Я 
4 
F sin 37° - T- f « uN (n- $5) 


> и> 1/4, > umn = 1/4 Зло 
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Chemistry PART - II 
SECTION - A 
24. 8MnO; - 38,0? + H,O ——8MnO, «650% + 20H^ 
25. o О о 
| 9 (1 | 
KBrO OH 
ОН; CH Ee > CH; 
СН, 3 
Haloform reaction 
26. In this condition some atoms of H must be present in n = 3 
So, ionization energy from n = 3, is E = = = = 
n 
=1.51V 
27. Diastereomers have different physical properties, so, we can separate them by ordinary means 
such as recrystalization. 
28. NaOH (cold) + Cl, ——>NaCl+NaOCl+H,O 
Sodium hypochlorite 
anion OCI 
contains o bond 
29. HC—NO;Na i 
HC—OH Xn ae E no 
H—C—OH Н--С--ОН 
Н-С--ОН Мемо, Fi 
0 784”? ot НО--0--н 
НО--С-н | | 
H—C—OH ба aes Tr ce 
H—C Н--С--ОН orcum 
1 он СН,ОН СН,ОН 


D - glucopyranose 
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30. 


31. 


32. 


33. 
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сн,он od dic 
H—C—OH ые = — 
pce apis 
| HO—C—H 
H—C—OH H— rs OH нэ. 
H—C—OH H—6—0H цэн me 
СН,ОН СН,ОН m 29 


(Meso form) (Optically active) 


If the temperature increases at constant pressure the gas expands, the mean free path increases, 


and the collision frequency decreases, so, A, B options are wrong. 


For ideal gas, the average kinetic energy is dependent only on temperature, for isothermal 


change in pressure, the average kinetic energy would not change. 


In electrophoresis and electroosmosis process motion of particles occur under applied charge. 


x = constant (К) 
T 


log V «log T +logK, where К -= 


For 2 graph 
nR 

log— = 0 = 1091 
9 Р 9 


nR 
---1 (В-Р 
2-1 (8-Р) 


n =1 mol 

for 1 graph 

loge. =log3 
P 

n=3 

log 3 graph 

log =-log2 = log 
P 2 


1 
n=—mol. 
2 


Straight line eqn 


ө-у) - [12 х) 


Xi 
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4-16 
Р-16)- V-6 
(P-18) -($ 5v -e) 
(PV) 
3P+4V = 72 For Tmax = тах 
nR 
For (PV)max 
3P = um 4У = 22 
2 
Р-12 V=9 
н =, 
2х— 
SECTION - C 
34. CN НС--О 
SnCl, /Dil. НСІ 
Stephens reduction 
CH3 CH; 
0) H,C—C—ON = 
Ё a|(H;C—C-++o 
| ll Jo 
О О 
y(Perkin condensation) 
CHO сле: 
? О 
H—C—C—OH + Lre _ 
CH; CH, 
(2) 
35. a, b, d because of unstable hydrate ‘c’ due to steric factor. ‘e’ gives a ketone. 
36. | M(AA), | — show optical isomerism 


While in others plane of symmetry is possible. 


37. A (H,O), (s) —5A (g 
(x+y 
AHO) (=A 


Given 
X +y=0.2 
8x = 0.001 


K, = (x y)(8x)" 
=2x10 

К =у+х 

= 0.2 
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38. 


39. 


40. 


41. 


42. 


43. 
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K 1/8 
Vapour pressure = | 


21025 |^ 


= 10? bar. 


N2O4 is a dimer of NO». 
It's correct structure is 


О О 
N / 
N———N 
// NY 
Ó О 


The correct structure of N20 is: 
:N==N—O: 


б, -K[AT 
5 
= ыл Hr og: 
[A] (10°) 
шиг, 
2 
К, = 2K 
= 2 х 107 


(i), (ii), (vi) + regiospecific reaction 
(ii), (iii), (iv), (v), (vii) + stereospecific reaction. 


Product is „а OR ene 


NO; NHOH NH, 


(ii) , (iv) > incorrect 
(i), (iii), (v) — correct 


; Et is more reactive 
0 х 
Eo 
By an E2 mechanism due to presence of trans diaxial hydrogen. Anti periplannar transition state 
is possible. 
(iii) In triethyl amine, pyramidal inversion is responsible for decreasing its nucleophilicity while in 
cyclic amine inversion is not possible. 
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44. 


45. 


46. 


SECTION - D 
Sol. (1) HCI——>H* + СГ 
0.2M 
Effective molarity 2 0.4 M 
501(2) BOH——B' +OH™ 
1-0 02 0 0 
t-t 0.2- x X x 
x? 
im (0.2 - x) 
10? - X 
0.2-x 
x = 0.04 
Effective molarity = 0.2 — x +X + x 
=0.2+x 
= 0.24 
Sol.(3) НСІ-ВОН--БСІ-Ң,О 
0.2 0.2 0 
moles 0 0 0.2 


2. Conc. of [BCI] = = =0.1M 


Effective molarity = 0.2 M 

Sol. (4) effective molarity = 0.2 x 5= 1.0 
Sol. (5) effective molarity = 0.2 x 4 = 0.8 
AT, order -4>5>1>2>3 

And Ti огдег= 4<5 < 1 <2 < 3 

Hence the correct code is 45123.00 


At anode: 

2Hg(/) + 2CF (aq)——> Hg, Cl, (s) + 2е7 all) 
At cathode: 

HgO(s) - H,O(/) + 2e ——>Hg(/)+ 20H (aq) x22) 
From Eq. (1) and (2) 

Cell reaction 

HgO(s) - H,O(/) + Hg(^) + 2СГ (aq) 


| 


Но,С1,(8)-2ОН- (аа) 


AG = -nFE 

= —2 x 96500 x (0.1634 У) 

= 31536.2 J mol”. 

% of unoccupied sites = an ӘН, 40 
2.18 

_ 0.01199 


x 100 = 0.55% 


2.18 
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Mathematics PART -III 


SECTION- A 


47. С, К) аміаеѕ AB into the ratio 5 : 4 
" (tk) - (S522, 220) 
9 9 
AB = 9 = (a — 4)? + (В — 5)? = 9? 
h-4Yy (к-5у 
ИЕ М 


1 


2 2 
х-4 -5 
Locus of point of contact is | ) + (у ) = 
16 25 
2 2 
We shift the axes to (4, 5), so that curve become ee = 1 and point (9, 5) become (5, 0) 


Chord of contact is x = 16 


Solving with conic, we get О апа Н as (%, +з) 


-. Area of АРОН = = 


Al b+c А АІ b+c 

АЛ а АА” а+р+с 

іліну; Bb. Ee A лажВ 
ВВ” a+b+c Cl' а-0р-с 

AI-BI-Cl (б-с)а-с)(а-Б5) 


48. 


AA'.BB'. CC' (а-р-с) 
b+c с-а a+b 
+ + | 


atb+c а+р+с а-0-с, 


Now, 
3 


emea) 


(a+b+c) 
Ж (a+b)(b+c)(c +a) _ 8 
(atb+c) |27 


49. аге? = 36 > a? — b? = 36 


C 
Using еде аунап in AOCF Ò 
2 A B 
1 = (5-а) (a= CF = OB) 
->2-25-2а D 
= 2 = 25 – AB 
AB CD 
+ 
2 2 
= АВ СЮ = 8 


= a— b = 4 also a? – b? = 36 
2а = 13; 20 = 5 


= 2-6 + АВ 


НІТ) EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-X (Paper-2)-PCM (Sol)-JEE(Advanced)/18 14 


50. 


51. 


52. 


53. 


54. 


y 22 C(3, 0, 0) 
ЕЕ 
ij k Шш M(2, 0, 0) 
1 1 2/2 md 
———0 1 іһ--- 
3 2 3 A(1, 1, 1) 
“АВЧ аа. B(1, 0, 0) 
>h=2 


Also AABC is right angled 
Now let E divides AM in the ratio à : 1 


Е ЦЭН | and AE? + DE? = AD? 
+1 А+1 2-41 


2 2 2 
сан аркан РЕКЕТ 
А, +1 ) + 1 А, +1 


= Two values of X 


Equation of tangent to the hyperbola at P is x- ty ya=2 
о 


2. Q= (2a, 0) and R= (o 2) 


а. 


Equation of normal to the hyperbola at P is у- d a’ (x-a) 
о 


4 4 
З ЫЕ 2x) and ДО | 
о, Q 


Now, area of AOQR = area of AOMN 
> (1 – 0)? = 404 
> a? = /2-1 
а 
2" r 


Let roots are „a, ar, ar? 


- 


Now, а stare? |40 
Por 

Қаны Б) ло 

а p 

Dividing both > а2 = 4 > a = +2 

As product of roots = a? = -5 


= 6 = 32 ог -32 
ашу сусау Р” Ш dx 
sinf x x 
(2 ue di 
sinx x 
_ Sinx 


=> y=——+csinx 
Х 
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55. 


56. 


57. 


58. 


59. 


15 АІТЅ-ҒТ-Х (Paper-2)-PCM (Sol)-JEE(Advanced)/18 


vyo0,xoov-—cz20 
sinx 
f(x) = —— 
(x) - 8 
ik кл 
LetzeAandoeBthen z=e 8% ,w=e 4 ki, ою є 


түк k шигээ» i2kn 
со 20-66 ЕЭ =e \ 4 / -ө14 where К = 8k: + 3k2 


-. Zo can have 144 different values 
i(2k-1)x 
Let C, =e ^ ,k=1,2,.....,n then |Cx — Сі = |cos 0 + isin Ө — 1| 


2k -1 
where Temi si i 


180° ОН 
2x144 8 
SECTION – C 


ШУРУ «ром -0 


0 


= 2cot— = 2cot 
an 


If even letters goes to even envelopes but none goes to correct envelop, then the number of ways 


-31-15872|72 
1 2! S! 


Now for Li L2 Ls L7 

E: Es Es Ёс 

Total number of without restriction = 4! = 24 

Again if Li, Ls, Ls goes to their correct envelope number of ways = 1 

If any two of them goes to their correct envelope, number of ways = °С; x 1 = З 
If any one goes to correct envelope, number of ways = °Ci x 3 = 9 

Total number of required ways for odd letters = 24 — 13 = 11 

= Required ways = 11x 2 = 22 = N 


|22 + izi| = |Z1| + |22 

= 21 is perpendicular to 22 
Also, let Z4 = 2; ата 
=> 22— 73 = (21- 23) 

=> “АСВ- 


— AC - BC 
= AB? = AC? + BC? 


> ac? - АВ? 


т 
2 and |22 – 23| = |z1 — zs 
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2 
да ABO s ЛАН PM 
2 2 7004 


1 2 2 
ыл тте О жинг 


Putting k = 2, 3, ....., 10,000 and adding 


Logs <2 (105000 - 


MR UE Di 


2 2 
Similarly 5 EE Gene 91-49) 


> A> 2{ A 0,000 - 2} >197 


2 [A] = 197 
ice 


61. 274274 2 = (3 – 1)" + (3—1)^ + (3 – 1)? = BA + (1)? + (-C1)^ + (-1)P, à el 
-. Number of possible triplets = 50 x 25 x 12 + 50x 25 x 13 = 31250 


62. Let cos! x =a, sin y = b, a є [0, л], be E d 


т 2 
acp? - P. „a-b? =% peo 7. 
4 16 4 


PRE 
4 

“. р= 0, 1 or 2 but if p = 0, a = b = 0, not true 

2 4 

Also, (эр Ш 


= 0 < nal. zoe Sad 
4 T 


4 16 
= 16a? – 4рл?а + nt = 0 
тає ВА, 0 >20 = 16р2л* – 6417 > 0 = р >24 р> 2 
" Possible value of p is 2 


63. шэг 
= Р(х) ух) + Ex) Fy) yf x) = Р(х + у) 
Putting x = 0 and then replacing y by x 
=> х) — xf’(x) = f'(x) (- f(0) = 1, f'(0) = —1) 
Р) 4 
f(x) БЕТ 
Integrating In[f(x)| =—In|1 + x| + In|c| 


> (4--- > 1) (^ 0) = 1) 


oo 


. Required area = | ———~ 
Гар 


НІТ) ЕЕ Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


64. 


65. 


66. 


67. 


68. 


69. 
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Let ex=t 
“Зар 2-1 at 210312 +211) - (t? +t?-t+1) 
[рсы 85727 ны 


2 312-21:-1 74 11 
“Ї 2-3 гэн = [me «& t+] - "|, = 1 


Eccentricity of the hyperbola іп "С. 
Possible value of "C: will be 204, 204, “Ст, *C1, “С> and 5С> 


АВ = | 
(АВ)С+ = Ci, (AB)?C2 = Со ..... and so on 
Ст) = r-3' + (т — 1)-3' = (2r — 1)3' 


эр (ав) с.) = t, ((AB)C,) +t, (Ав) С, | ust, (АВ) Cso) 


= tr(C1) + t(C2) + ..... + tr(Cs0) 
= 1:3' + 3:32 + 5-39 +..... + 99-39 (AGP) 


> S = 3 + 49-35 
-. a+b=100 
SECTION – D 
Let roots be ол, az, ..... , 08 
Q1 + 02 + ..... + ов = 4, 0102 ..... EP 
A.M. and G.M. of ол, ог, ..... as are equal 
> 01 = A2=..... ЕТТЕН! 
2 
6 
1 1 1 
=> а = “eG ,a,=° 4724, % ie: 


о| 


E respectively minimum value 


2x : 0<x<2 
2 
Let g(x) = sin™'|sin x| + со5 (сов х) = Л 5 x< = 
Зл 
47 2х ; от 


g(x) is periodic with period 2x and is constant in the interval E + 2 2пл + 4 nel 


Now f(x) = g(ax) 


А . |an m 2nn Зл 
2. f(x) is constant in +—, + 
a 2а a 2a 
л ame dm: 
2a 2a 
1 
= а= – 
2 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - XI 


PAPER-1 
Q.No.| PHYSICS |Q.No.| CHEMISTRY | Q.No. | MATHEMATICS 

с) 1. АВС 19. АС 37. ABD 
Lu 2. D 20. AB 38. BC 
шинж 3 ABCD 21. BCD 39. BCD 
am 4. A 22. ACD 40. AB 
T 5. АВС 23. АС 41. D 

6. AC 24. BCD 42. BC 
m 7 AD 25 ACD 43 B 
1 8 с 26. B 44. D 
- 9. A 27. B 45. A 

10. D 28. с 46. B 
ч 11. B 29. B 47. C 
б 12 А 30. с 48. D 
c 13. с 31. D 49. D 
— 

14. 3 32. 2 50. 5 
T 15. 9 33. 5 51. 2 
< 16. 4 34. 4 52. 3 

17. 5 35. 4 53. 8 

18. 2 36. 6 54. 7 
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Physics PART - | 


SECTION – А 
АВС 
_ Кх 
um (2+ yy? 
oe 
Ox (y-CON.) 
e Ё (| 
oy (х-СОМ.) 
After solving find a, anda, etc 
D L-2H 6uF 
Ldi bon 
Use i, «ic =igsv, = Ч ete, 
TE EOLO 
dt dt dt 
ABCD 
i, = ———%———5їп(оюг +53°) = 4sin(ot + 53°) 
JG x2) 
i, =—— 5 —sin(ot - 37°) = 4sin(ot -37°) 


JR +X’) 


Voltmeter & ammeter reads rms value 


A 


Ep = E; + Eg + E dipole 


Finally Е-е + 1)!" = 17 0 ; 
4леу а?./2 2 4пєуа 


dipole 


О 

АВС 
A = Age ^^ -() 
2A/3=Ae*? -(й) 
a и ье 

теап tn, (3 / 2) 

(п,2 
1/2 = E 


probability of survival of a nucleus = e^! 
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AC 
_ stress _ T/S . TL 
strain AL/L SAL 


r= sy Ae 
L 

1 |T 
Уі---.- 
2LVu 

v, = 200Hz 


Hence, the fourth harmonic (or 3" overtone) has a frequency of 800 Hz. 
AD 
8/ y = tan53? -2 


у= 42g (An) = 11177 to get t' 


8/100 = 2 -5t? — t =(1/5)sec 


So х. 01868 
5 5 


16-6-10ст 


4 
Fg = mvcos37? -рАу x гэн 0.12 Newton 


ОРО 


(ог 8-10). After calculating total time of flight (O——9 C) 


Т, = Vo зэр 
qsin o 
2V, si ! : 
to, = Sun. Rebound velocity at А ——o (eV,sinp) 
qcoso 


Calculate 1, &tgc 
Е -1( 13 
Using To = 104514, +tgc we get B = cot Цана) 


Vj(cotB) (cot B) 
Е (qsin о) B (sin о.) 


(Vy = 10ms~') 
B 
с 


(for 11-13). use ІЗ law of thermodynamics and apply for different given process. 
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SECTION - C 


14. 3 
The liquid surface after displacing from eq. position 


New position 


т 


Old position of COM 
Write down equation of centre of mass 
2 


cds ss est: 
(= y) = (у-у) 6h 
Lxo 
(x,—3)-2(x-x)- 3h 
Hence 
3h а 
——(х- х) 
У У 212 1 
Restoring force Ma = yum 
a=  38hxX 


Finally 


m ja Ber Path of e- 
m 


m 4m? 


2 2eV e: 
ү? = Би 


ра а? Ip?) 


Put the value & get the result. 
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16. 4 
Sol. 


COM remains on this line 


2 
AE =3.4eV | 13.6 5 
п 


=17eV 
берү (1) 

1 
2™ condition ЛЕ -Е,-Е 


Bal EJ 
= + 


22 1 
AE'= 40.8eV 
AE'= L = 40.8еУ 
2 
АА = 2.4 
18. 2 
Ptas 2ixugni _ уйу 


т dy 
Put x = Rsin6; y = Rcos0 
dy = -(Rsin0)(d0) 
Rearrange the variables and Int.; on both sides | 
v=2ms"! 
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Chemistry PART - Il 
SECTION - A 
19. AC 
The volume is a-(b xc).Take а-а:і 
Now b = (acos0)i + (asin)j = >i + 2 
= ar а - ау2- 
С--і- | k 
3 an^ 3 
а-(Бхс) 
а 0 0 
а а\3 ‚Уз уз _ 4? 
= |— =a х х = 
2 2 2343 42 
а а a2. 
2 243 48 
20. AB 


Due to lanthanide contraction size of Zr = Hf,Nb = Ta 


21. BCD 
(A) Non - aromatic 
Ф 


Aromatic 


22. ACD 
23. AC 


On decreasing pressure concentration decreases so equilibrium shift in forward direction so 
degree of dissociation increases but in net concentration of all decreases 
Molecular wt. of PCls = (1 + a) Molecular wt. of mixture 


М ьа, =(14+0).2V Dix 
M ьа, 
2(1+a) 

a 7 so,V.Dmix 4 


V.Dmix.— 
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Sol. 


25. 
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BCD 
- COOH 
H,C Ph 
о ч 9 
A— Ph a сн,,В-> | .-Ё-» рь мисн, G— 
N 
9 “он 
ACD 
Square planar complex can show enantiomerism. 
2-1 2- 
C,H. f ФАР 
Ea 
CH HN NH; CH, / CH, HN NH, CH 
/ 
X 74 / 2 
Pt / РІ 
Ж м. Pos. 5 CH, РА 
сн NH, NH 5 f c ——_ МН, NH, CH 
CH,| |/ CH | 
РА 3 
C,H, / C6H5 
/ 
^ 
/ 
е 
| 
Ж ЕЗ 
О х, Tetrahaedral, 036 hybridisation 
o- 
B 
C2H5 
Cis — form 
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27. B 
Sol. 
O-H 
сн; 
-A 
O CoH 
H P 2H5 сы; 
Нз) 
H H Trans — form Trans — form 
H 
Gauche form stable due to intra molecular Н – bonding 
28. с 
In acidic medium pH = 4 in aq. solution 
Ф 
NH, 
M H 
H H 
*NH, 
Stable form 


29. B 
30. C 
31. D 
SECTION - C 
32. 2 
Sol. 
"4 ы 
lodide of Millen’s base. 

33. 5 
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Sol. ? 
C,H, С NH, 5 
T 
H C NH C,H, 5 
T 
C C NH C,H, 2 
T 
C C C NH C,H; 1 
T 
C,H, С МН сн, 2 
T 
H C N C,H, 2 
| 
С 
С С N C,H; 1 
С 
T 
C C C " C 1 
C 


Ї 
H— C—N— C—C 
| 


1 


C —C 
Total = 20 
X = 20 
Хо. 
4 
34. 4 
HA——=H +A. 


Ci(1-a,) Cra, Cra, 
3.838L volume of water is added so that its conc. will change let Сг. Now new [Н+] = C20, 


Соц 


C20, = given 


2 2 
Ka = CaCa Car _ Со» 
C\l-a,) 1-а) 1-а, 

1-0, =1 but 1-a, #1 because on dilution Degree of ionisation increase a, >a, 


›_ (Са)? 
ӘЛЕГЕ 
(54 

X 
Ca? = Ca 
С,- ТАР] 
X 
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35. 


36. 


10 


22-2 
Ca? (e : ба). с 


С 
с, = 211+ Ха] 


К Е Де; 
LA 16x10 6x10 = 4x10? 
C WV 01 
[ ] 


а 
C -2 
C, = — [1+ 4X.10 

2 x? 


On solving we get X = 4 


4 
Minimum boiling azeotropes: 
Acetone and Benzene 

Acetone and carbon disulphide 
Acetone and Ethanol 

Carbon tetra chloride and Chloroform 


6 
[Fe(H,O),NO]}** 
Oxidation state of Fe = +1 = a 
K,[CrO,] ЗК Cros 


3 - 
—— O 


O 

О С 
Ж O 
О----О 
Oxidation state of Cris=+5=b 
a+b=6 
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Mathematics PART - 111 
SECTION – A 
37. ABD 
f a=0 
e Ce E EE Cae 
a=5 


38. 


39. 


40. 


1 
8-5-2 

вср 

No. ways = 223 AC. 
AB 


y =log, (x-0.3) + log; J(3x - D? 
3 


= -10g АСЫ, [3x-1]| 


1 
х»- 
3 
Ay 
x=+2 -2 Rejected 
x=42 
А =(2,1) В=(1,1) 


(А), (В) option satisfy 
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41. D 
Sol. 
E y = 2x «c is a tangent circle 
y = 2х + с is a tangent ellipse 
42. BC 


Points of discontinuities will be 


x=0,x= Е Е, 
2 
1 
М ағала ыы. 


2 3 
= cos ды аз 


1} s 
=| cosf+— „== 
2] 4 


(В), (C) 
43. B 
is incorrect 
ZA = 90? 
44. D 
45. A 
46. B 


Sol. (for 44-46) 
(I) f'(x)»0and Range is a subset of codomain 


(I) It is not a function 


(Ш) Decreasing function from [-1, 1] 


(IV) /“о)>0. 
47. С 
48. D 
49. D 


Sol.  (for47-49) 
(1) Consider P(x) = ах” + bó cx? + dx e 
1 
Р(-х) 


= i must be of the form 1? 
= 


lim 
x0 
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1 
(ll) OG) = х8 where к= [roa 
0 


3 x 
X 
f(x) =—41-x] @-kat 
3 J 


1 
k= faeta cie 
0 


>k=— 
2 


3 2 
^ P(x) =1+—x 
(x) 5 


(ІІ) 
у=1 
(0,-1) 
(IV) P= е (xt (хже7Э(х-677) 
(xe*)? 
лх--1 Local maxima 
x=B  pe(0,Dlocal minima 
SECTION - C 


5 

Perfect squares - x 

Relay Aa ees 223, ша 39.95 Не 56 
1+7+5+3+7х5+5х3+3х7+7х3х5 =192 
Perfect cubes 

105.05. 0 y (35,3®,3?) (5°56) 
1-5-3-2-5х3-3х2-5х2-5х3х2-72 
Both 


125,29) 66) (56) 
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1+2+1+1+2х1+1х1+2х1+2х1х1=12 
Required 
192 + 72 – 2(12) = 240 
2. Answer is 5 
51. 2 
n? +3n+6 is a perfect square 
п? +3п+6 = у? 
D must ре 0 or square for n to be an integer 
Since 


3+ 9746-5 
Е 2 
р = 4у? -15=k? 
4y? -k? =15 
(2y+k) 2y-k) 215 
1x15 
3x5 


гузч4у-2 
= п? +3n-10=0 n? +3п+2=0 
^n 5, п= 2, п ln 2 
2. Ро) = kx-D(x42) (х+ 5) + x? 
Since f(2)20 
-1 
21 


k 


Sum of coefficients = 58 


2, Answer = 2 
52. 3 
Sol. (—00,m) U (п, оо) 
53. 8 
j dx 
^ 41-х441-х-42 
Substitute х = соѕ20 
54. 7 
7 points 


6 vertices of regular hexagon and one centre of the circle 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE JEE (Advanced)-2018 


FULL TEST - XI 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) апа (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and 
—1 mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ШЕЕ ЛЕЙ ЕЛ ШЕ ЕЛЕ | 
LEE JE ET ETE E EI EIE ЇЙ 


 Enroimentno. [C TL JL JL IL IL TL TL IL IL IL ILILIL TL] 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10° kg/m? 
Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K^! тог! 


CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h 6.625 x 10?* J.s 
6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C=6, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, І-53, Хе-54, Ba=56, Pb=82, 
U=92. 


Atomic masses: H=1, He=4, 11-7, Be=9, В-11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. Potential energy of a particle of mass m in xy plane is expressed by:- 
2 
a Garay 
(х2 + у2)2 


Where x and y are the position coordinates. If at a point defined by position vector F = 2( + 7). The 
particle is observed to be moving perpendicular to г . Then which of the following is/are correct. 


(A) |a, | (Radial Acceleration) of the particle А m/s? 
m 


(B) |a, | (Tangential Acceleration) of the particle А т/ s? 
т 


(С) Net force on the particle is (+37) 
(D) Net force on the particle is (2f +3/)N 


2. The figure given is a part of bigger network. At the shown moment, the capacity of the capacitor is 
6 uF and decreasing at a constant rate 0.5шҒ / s. The potential difference (V) across the capacitor 
at this moment is changing as under (Direction of current is shown in figure.) 


6 uF 
2 = 
3 

1 2H 

40 

4 
dV ау | 2 
—=2(volt/s) ; — — = — (volt / s 
d ( ) 42 z ) 


The current in the 4 О resistor is decreasing at the rate of 1 A/s. The potential difference across 
the inductor at the moment is:- 

(A) 1uV (B) 2uV 

(C) 3uV (D) 4uV 


Space for rough work 
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3. Consider the AC circuit shown and mark the correct option/s. 
(A) Phase difference between i, andi, ГЫ 
(В) Reading of voltmeter V, is 6/2V 


(С) Reading of voltmeter V, is -8V2V. 
(D) Reading of ammeter is 2/2 A. 


£ = £y sin of 
[£y = 20] 


4. Two equal charges Q are at opposite corners of a square of side ‘a’ and an electric dipole of 
moment p is at a third corner, pointing towards one of the charges. If. p -2 2a О; The field 
strength at the fourth corner of the square is:- 


41772 (17/4 
(A) 9 (8225-2239 
4п ец а 4тє а 
(cy —2 (D) КЕ Хақ 
4-0л € a? 4T єє a? 
5. A radioactive sample is undergoing a- decay. At any timer, its activity is А and at a later 


: А : TERE 
instant, it ae . Which of the following is/are correct 


(A) Mean life for the sample = ——- 
1 2 
2) 
і ; log, 2 
(В) Half life for the sample is (15-14) g < 
log, 2 


(C) Probability of survival of a nucleus after one mean life is 1/е. 
(D) Sum of lives of all nuclei is finite. 


Space for rough work 
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A steel wire is stretched between two clamps 100 cm apart with a tension, which produces an 
extension of 0.608 cm in it. (Density of steel = 7600 kg/m?; Young's modulus of elasticity = 


2x10! N / m?) 


(A) The fundamental frequency of its transverse vibration is 200 hz. 
(B) The fundamental frequency of its transverse vibration is 400 hz. 
(С) The 3% overtone of the string will correspond to the frequency of 800 Hz. 
(D) The 4" overtone of the string will correspond to the frequency of 600 Hz. 


Curved surface of a vessel has shape of a truncated cone 
having semi vertex angle 37°. Vessel is full of water 


(density р = 1000kg / т?) upto a height of 13 cm and is placed on z 


a smooth horizontal plane. Upper surface is opened to 
atmosphere. A hole of 1.5 cm? is made on curved wall at a 
height of 8 cm from bottom as shown in the figure. Area of water 
surface in the vessel is large as compared to the area of the 
hole 


5; 
Louie 
эр» 
3 


» 


(A) Initial velocity of efflux is 1 m/s 

(B) Initial horizontal range of water jet from point B is 6.65 cm 

(C) Horizontal force required to keep the vessel in static equilibrium is 0.15 N. 
(D) Horizontal force required to keep the vessel in static equilibrium is 0.12 N. 


Space for rough work 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


A particle is projected along an inclined plane having inclination a, at angle p with the inclined plane. If 
coefficient of restitution 553 and it is given that the initial speed of particle is у, = 10m/ s, and that the 
particle bounces vertically upwards after 2 collisions as shown in figure, then answer the questions 


accordingly. (T denotes total time of flight and K = 2 (All units аге in S.I. system) 
sin 


vomi 5 C 
В ә” 4 
Column - 1 Column - 3 
(I) а= 45° | | 848 Шоо 
O peor] 8 Р)К-25 
(П) a = 30? нан ЛД! (Q) К = 5.425 
В = cot EU 
(Ш) o. 60° ii) p = cor!| 13. эы 
(iii) В = cot B (R) K eae 
(IV) a=53° Ие (S) К = 65s 
о (iv) = cot | 4 | 
8. (1) (iv) (R) (1) (1) (О) (11) (i) (S) (ІМ) (іі) (О) 
How many of the above combinations аге correct? 
(A) 1 (B) 0 
(С) 2 (D) 3 
9. For which of the following combination will7,, = where Tas is the time taken for particle to 
move from A to B. 
(А) (1) (iv) (P) (В) (I) (iii) (R) 
(С) (1) (iii (О) (б) (IV) (іі) (Q) 
: : : : нг 7.5 
10. In which of the case, will the velocity perpendicular to the plane after second collision POETE 
(A) (1) (ii) (S) (В) (II) (i) (R) 
(С) (111) (iv) (P) (D) (IV) (iii) (Q) 


Space for rough work 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


An ideal monatomic gas (2 moles) undergoing a cyclic thermodynamic process in different ways as 
shown in corresponding diagrams in columns (3) of table. Consider only path from state 1 to state (2) Q; 
W; U denotes the correspoing heat exchange, workdone and internal energy for the system. For all 


shown process 1 2 ; pressure & volume is represented by P;;V, . 


Column - 1 Column - 2 Column – 3 
(1) Qui22 0 (i) Isobaric (P) P 
1 
2 
5 V 
(1) AU,, =0 (ii) Adiabatic (Q) 


(Ш) 5 = A V-V) (iii) Isothermal (R) 


o V 
3(BV, — BV. (iv) Isochoric (S) P 
(IV) Qp - EM - EV) 
2 
1 
2 

fo] V 

11. Which one of the following options is the correct combination? 


(А) (1) (ii) (S) (B) (1) (ii) (S) 
(С) (1) (i) (P) (D) (IV) (ii) (R) 


Space for rough work 
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12. 


For which combination AQ =W ? 
(A) (II) (iii) (Р) (В) (III) (i) (P 
(C) (1) (i) (В) (D) (I) (i) ( 


For which one combination AQ = (5R)(AT) ? 

(A) (1) (iii) (P) (В) (1) (ii) (S) 

(C) (HI) (i) (Q) (D) (IV) (i) (Q) 
SECTION - С 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


14. 


A rectangular pan of base (2L) is partly filled 
with water upto a height h as shown in figure. 
When the pan is pull a little, the water begins to 
slosh. Assuming that the water surface remains 
practically flat during sloshing the time period of 
the sloshing mode is given by:- 
2 
Т =2n E 
ngh 


Find the value of n. 


The electrodes of a diode are coaxial cylinders of radii inner 2m and 
outer 4 m. A potential difference V is maintained between them and 
their common axis is parallel to a uniform magnetic field B = 1 Tesla. 
The inner cylinder is the cathode, electrons leave it radially with 
negligible speed. If they will reach the anode at grazing incidence if 


ne 
v = — 


then n=? (CD=band CE =a) 


, 
m 


A homogeneous rod leans on a frictionless horizontal plane making an angle a = x/3 with the 
horizontal. If released from rest it will fall. If the ratio of the length of the rod to the distance 
covered by the end on the plane at the beginning is given бул. Then n will be? 


Space for rough work 
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A free electron with kinetic energy 3.4 eV happens to fall into an orbit around a fixed alpha 
particle forming а Не” atom in the first excited state. A photon of wavelength A, is emitted. Then 
5 3, 
the atom comes to the ground state emitting another photon of wavelength .,. If ot = then 
2 
find the value of k. 


Circular coils are placed very close to each other so that they 
make up an infinite solenoid. The current in coils is 1A and 
number of coils/length of solenoid is 4000 turns/m. The diameter 
of the solenoid is 2 m. A wire of length equal to diameter of 
circular coil and carrying the same current is kept along the 
diameter as shown. Its mass is 4g. This wire is near the centre of | 
solenoid. Find the velocity of the wire (in m/s) when it comes out тормен Axis of solenoid 
of the solenoid. (Neglect friction and assume that rod is moving 


in the horizontal plane) ( taken n? =10) Neglect gravity. 


Space for rough work 
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Chemistry PART - Il 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


19. 


20. 


21. 


A rhombohedral unit cell is shown What is its volume? Side length = аА 


3 3 
(A) уа” (В) av3 
2, 2 
3 
ед 
= р) = |2 
с) (D) “15 
Which of the following pair/s have nearly same size? 
(A) Zr, Hf (B) Nb,Ta 
(C) Fe, Zn (D) K, Rb 


Select the correct combination in which aromatic compound is/are formed in the reaction. 


(A) ІШІ dimerisation (B) | | AgNO, 
Cl 
(© anhydrous (0) шэн „ 
АС, == 


Space for rough work 
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For spontaneity select the correct statement/s 

(A) 8 G « O at constant, temperature and pressure for irreversible process. 

(B) 8 G « O at constant, temperature and volume for irreversible process. 

(C) dS » O at constant, internal energy and volume for an isothermal irreversible process. 
(D) dU « O at constant, entropy and volume for an isothermal irreversible process. 


In a chemical reaction: 
РСІ5 о) == РС) + Cl) 
if pressure of the system get decrease then : 


Degree of dissociation of PCls increases, net concentration of all decreases 
Degree of dissociation of PCls decreases, net concentration of all increases 
Vapour density of the mixture decreases 
Vapour density of the mixture increases 


Serer mn 


(A 
(B 
(C 
(D 


Compound(A)CsHsO 2°" B + C; С 5р 


BH, p. OBelNOH , G(C7HeO2) 
(i) H'/H0 (white solid) 
D (i) KOH F(CeHzN) CH4,COCI D 
Gi) H*/H,O (Oil) rapid 
[B, C, D and E are isomers having molecular formula CsHgNO] 
Which of the following statement is/are correct regarding above reaction: 
(A) Compound(A) is an aldehyde and can give (+ ve) Tollen's test 


(B) Compound (B) and (C) can show geometrical isomerism 


О 
(С) Compound (А) is an aromatic ketone which having structure (0)-6-сн, 


(D) Compound (С) is more acidic than CHsCOOH 


Select the correct statement/s: 

(A) Square planer complex can show enantiomerism 

(В) In КМпО: central atom is sp? hybridised and its geometry is tetrahaedral 

(C) [PtF,]* is inner orbital complex while[Co(NH,), ]* is outer orbital complex 

(D) The order of crystal field splitting energy in tetrahaedral, octahedral and square planar 
complex are A, < Ay < А, respectively 


Space for rough work 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 
will be with 4 rows designated (P), (Q), (R) and (S). Each question has four options with only ONE correct 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


If two different 3 — D arrangements in space of atom in a molecule are interconvertible merely by free 
rotation about c bond is called conformations. 


Column - 1 Column - 2 Column – 3 

(1) X (i) Gauche conformer most (P) Tortional & Vander Waal’s 

CH и. stable strain is decrease. 

2 

| (Y) 

CH,—OH 
(II) (х) (ii) Anti/staggered conformer | (О) Intramolecular Hydrogen 

CH,—NH» most stable Bonding 

| (Y) 

СН,--МН, 

at pH = 4 in aq. solution 
(Ш) хүсэн (iii) group (X) is at axial (R) Trans form 

09 Gals position while group (Y) is 

ШОН at equatorial for stable 
(CH3)g conformer 
(IV) (iv) group (X) & (Y) both are (S) Cis form 
at equatorial position for 

(х) a (Y) stable conformer 

сн; C2H5 
26. Select the correct one: 


(A) (IV), (iv), (S) (B) (11), (iii), (S) 
(C) (1), (iv), (Q) (D) (1), (ii), (P) 


Space for rough work 
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27. Select the incorrect one: 
(A) (1), (i), (Q) (В) (0, (ii), (P) 
(C) (11), (iv), (R) (D) (IV), (iii), (P) 
28. The correct one with respect to ethylene diamine. 
(A) (II), (i), (P) (B) (11), (i), (О) 
(C) (1), (ii), (R) (D) (11), (ii), (Q) 
Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 
Column - 1 Column - 2 Column – З 
(1) Very dilute НМОз (i) reacts with copper (P) Metal nitrate + NO are formed 
(1) Dilute НМОз (ii) reacts with Tin (Q) Metal nitrate + NO» are formed 
(1) Concentrated HNOs (iii) reacts with Zinc (В) Metal nitrate + №0 are formed 
(IV) Aqua regia (iv) reacts with Iron (S) Metal nitrate + NH4NOs are formed 
29. From the given columns the correct set is: 
(A) (1) (i) (Q) (B) (11) (i) (P) 
(C) (ІМ) (i) (Q) (D) (11) (iv) (R) 
30. From the given columns the incorrect is: 
(A) (1) (ii) (5) (B) (11) (iii) (Q) 
(C) (1) (ii) (P) (D) (1) (iv) (R) 
31. HNO; reacts with metal (Tin) will give the correct reaction by the following combination 


(A) (11) (ii) (S) 
(C) (1) (ii) (P) 


(B) (11) (ii) (Н) 
(D) (1) (ii) (5) 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


32. 


33. 
34. 


35. 


36. 


The number of Hg — O bond present in chemical formula of iodide of million's base 


The total no. of amide/s possible with the molecular formula СН МО is X. Find the value rm. 


3.838L water is added in 300 ml of 0.1M HA so that its [H * ] is decreased by a factor of X Ka for 
НА = 1.6x10 * Find the approximate value of X. 


How many of them shows minimum boiling azeotrope; 
Acetone and benzene 

Acetone and carbon disulphide 

Acetone and ethanol 

Acetone and aniline 

Carbon tetra chloride and silicon tetra chloride 
Carbon tetra chloride and chloroform 

Benzene and chloroform 

Diethyl ether and chloroform 

n — butyl chloride and n — butyl bromide 


Oxidation number of Fe in the complex formed during NO ; ring test is ‘a’ and oxidation number of 
Cr in КзСГОв is ‘b’ then ‘a + b' is: 


Space for rough work 
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Mathematics PART - 111 


SECTION - A 


Straight Objective Type 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


37. 


38. 


39. 


40. 


Let Х be a set(L2,3,4,5,...,n) and P the subset {1,2,3,4,5}. The number of subsets Q 
of X such that n(P AQ) =a, is 


(A) 2” -2"° if a<5 (B) 2”-2"° if a>0 
n-5 
(C) "С, С, a=2 (О) С.У "°C, if a-1 
2 2 1 r 
r=0 


If [3 g(x) +c where g(0) = 121n2 then 2g(-1) is a multiple of 
Хор 
(А) 


2 (В) 3 
(С) 5 (D) 7 


There are 2m people, m people wearing red shirts and m people wearing blue. The number of 
ways in which these 2m people can stand in a queue, such that at any instant a person standing 
in queue sees more number of red shirt people standing in front of him than the blue shirt people 
is 

(A) 4ifm=2 (В) 5ifm=3 

(C) 14ifm=4 (D) 42 ifm = 5 


If A and B be two points on the curve у = log, (x 0.3) + log, ү9х2 —6x+1 and A is also a point оп 
3 
x? у? 
the spec 1.B lies inside the ellipse having integral co ordinates. Then 


(A) OA- OB =3 (B) |АВ[Е1 
(С) |AB |=1or |AB |=3 (D) А,ов -184. unit 


Space for rough work 
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41. 


42. 


43. 


Consider the curves C, = x? + y? —6x—8y +24 =OandC, 2 4x? +5y? —40x+30y +125 =0. The set of 
values of c for which y = 2х + с does not intersect any of the curves and lies between them, is. 


(A) c €(—0,-13 + 2V6) (—2— 5,00) (Вусе(-2,/6-13,>) 
(C) c €[2V6 -13, V5 - 2] (О) с e (-13+2V6,-2- 4/5) 
Consider f іп (0, 2] where 
f (x) 44х-51 1 for x>1 
[cos xx] for x<1 ; where [-] denotes G. I. F. 


The points of discontinuities of this function say (о, D, y, 6) in increasing order satisfy 
M = acos3t + В соѕ 27 + y cost +8 (t є А). Then 


Which of the following is/are incorrect? 


_ A, WA... B, | Soni 
(A) The ratio A is equal to 2sin sin sin (Where А; denotes area of triangle formed by joining 
E 


the excentres) 
(B) The radius of escribed circles of AABC are n,n and љ respectively (opposite to 
vertices A, B and C ) It r, +7 = зА andr, +7 = 2R (Where R is circum radius of AABC), then 
ZC = 90°. 
(С) In a right angled triangle, acute angle o. В satisfy tan a(1+ tan о) + tan B(1+ tan В) = 4. If 
2 
hypotenuse is of length d, then area of triangle 54. 


(D) None of these 


Space for rough work 
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Matrix Match Types 


Each of 2 tables with 3 Columns and 4 Rows has three questions. Column-1 will be with 4 rows 
designated (1), (II), (Ш) and (IV). Column-2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column-3 


will be with 4 rows designated (P), (Q), (R 


) and (S). Each question has four options with only ONE correct 


Answer questions 44, 45 and 


46 by appropriately matching the information given in the 


three columns of the following table. 


Column —1: Contains functions/expressi 


ons 


Column —2 & 3: Contain properties that these functions/expressions exhibit 


Column - 1 Column - 2 Column – 3 
(1) Consider f : R —- R f(x) =2x+[x]+sin xcosx (i) One One (P) Continuous 
f:[4,6] Е (ii) Many One (Q) Differentiable 
II i 
Шы f(x) = tan(2vx —4 +6- x) 
| 13 19 (iii) Into (R) Not Differentiable at 
(Ш) Consider f :[-1,1] > БН exactly one point 
Р(х) = (иг! x+cos ! x- tan ! x) + nos. 
T x? +2х+6 
(IV) Let a,b,c be real numbers such that 3b >a’. | (iv) Onto (S) Discontinuous 
Then the function f : R  R given by 
f(x) = х? Бах +bxtcis 


44. Which of the following is a correct combination? 
(А) (1), (iv), (5) (В) (IV), (iii), (Q) 
(С) (II), (i), (R) (D) (111), (ім), (О) 
45. Which of the following is a correct combination? 
(A) (1), (iii), (S) (В) (11), (i), (R) 
(C) (11), (iii), (P) (D) (IV), (ii), (P) 
46. Which of the following is a correct combination? 


(A) (0, (іі), (P) 
(С) (111), (ii), (P) 


(B) (1), (i), (S) 
(D) (IV), (il), (Q) 
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Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 Column – 3 

(1) Let P(x) be a bi quadratic (i) Р(х) has maxima but no | (P) P(x) is continuous for all x in 

function of x such that minima its domain 

1 

lim P(-x) |x E d 

x0 2x) z ез 
(1) Consider the functions (ii) Р(х) has minima but no (Q) P(x) is discontinuous at 

P(x) and Q(x) such that maxima exactly 2 points 


x) г 
P(x) =2-+1-х J O(t)dt. 


1 
and Q(x) =x- | P(t)dt 
0 


Both P(x) and Q(x) are defined 
from R > А 
(Ш) Consider function (iii) P(x) has both local (R) P(x) is bounded 
minima and maxima 


P : R — R defined by 


2 
X —a. 


Р(х) = 5 :0<а<9 
x +a 
(IV) consider P(x) = хе" + (xe^) ! (iv) P(x) is decreasing (S) P(x)attains all values from 
Vx € R - (0) in (—о,0) and increasing (—оо, со) 
in (0,00) 
47. Which of the following is the correct combination? 


(A) (IV), (iv), (R) (B) (0, (ii), (О) 
(С) (111), (ii), (R) (D) (11), (i), (P) 


Space for rough work 
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Which of the following is the correct combination? 
(A) (11), (ii), (R) (В) (1), (i), (R) 
(C) (IV), (ii), (P) (D) (III), (iv), (R) 


Which of the following is the incorrect combination? 

(А) (111), (ii), (P) (B) (11), (ii), (P) 

(С) (III), (iv), (R) (D) (1), (ii), (P) 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


50. 


51. 


52. 


53. 


54. 


The number of factors of 2'°3!°5° which are either perfect squares or perfect cubes (but not both) 


are o. Then Н is equal to [where || denotes G.I.F] 


n? +3n+6 is a perfect square is satisfied by a set of integers {a,,d),......,a,}. Let P(x) be a 
polynomial of least possible degree such that 
p(a;) = (а)? a; <0 


V 1<[<К 
Р(а;) -0 a; 20 


If the sum of coefficients of P(x) can be expressed as "in the lowest form, then|m «n |is equal 
n 


to? 


3 2 
Ох —9x тагтан (7-0) (t range of f(x) is a proper subset of R , 
х-о 


then a є (оо, т) U (n,oo). The value of m +n equals 


Let f(x) = 


T 2 = Ja - Jb — —— , where a,b,c є N, then value of дара. is equal 
ух 441-х-2 Ve’ ЗИ Í 10 
to . [where [.] denotes G.I.F.] 


LetD = (x, y) e R? : x? + y? <1}. Then the maximum number of points in D such that distance 
between any pair of points is at least 1 will be 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
FULL TEST - XI 


PAPER-2 
Q. No. | PHYSICS |Q.No.| CHEMISTRY / О. №. | MATHEMATICS 

o 1 B 24. A 47. B 
LLI 2. A 25. B 48. A 
— 8. D 26. A 49. B 
СС 4. А,В 27. B,C 50. B 
Ш 5. B,C 28. B,C 51. с,р 
0 6. В,С 29. A,C,D 52. A,D 
Ь- 7. C,D 30. B,D 53. A,C,D 
С) 8. АС 31. A,D 54. A,B,D 
Ш 9. с 32. D 55. A 
- 10. C 33. B 56. B 

11. 4 34. 4 57. 2 
«t 12 2 85. 3 58. 1 
— 
e 13. 2 36. 5 59. 2 
т 14. 5 37. 2 60. 1 
— 15. 2 38. 3 61. 8 
1 16. 1 39. 1 62. 9 
Н 17. 2 40. 6 63. 1 
< 18 4 41. 7 64. 5 

19. 5 42. 6 65. 0 

20. 4 43. 5 66. 4 

21. 00000.15 44. 00100.00 67. 00002.63 

22. 00126.00 45. 00000.66 68. 00000.50 

23. 00001.32 46. 00009.87 69. 00121.17 
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Physics PART - | 


1. 


Sol. 


Sol. 


SECTION - A 
B 
F.B.D. of small part of ring. 


Time take by hoop in one complete revolution = 27. = Pu 
Uo 0 


2лЕ 
Distance traveled by wave in this time = желік 
V6 


ч angle rotated = 2л 
A 


Writing energy equation at any instance we get, 


mus (1 - cos 0) 4 21а? constant (where | = moment of inertia about bottom most point) 
T 


2 
л 


2 
2R 
Tgottom point = Icm + m(R x 


2 
omm БЕЗІ R. Ip = 2mR? 4E 
Л 


Зан 


a cos 0)4 


2 


me = constant 


ОИК if we get, 


2 
mg 28 sino. 97 + ташин = 
л t л dt 


2) do 
= .@+mR?|1-= |= 2 = 
шағаны | 3E 
а?ө ЖЕ a 
ши 
Л 
2 9 o=] g Ans.: T - 2; |R@=2) 
R(x -2) К(л -2) g 
D 
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F.B.D when at any instant rod values angle ' @' with horizontal when rod leaves contact N; = о, 


a, = 0, о; =max. 


Writing energy equation we get, 


mg Цвіпбо — sin 0) = 2.00? 


2 
pig (sin Ө) – sin0) = тал + mo? 
a 


2 
= 5 eme SEI - 5-4 nid 


Ven = [otsin 4 - sin Ө) Ux = Vem Sin Ө 


Dy = I3 gi (/5їп б, - sind sino Gy _ [sind - sino :cos 0 - ѕіп 0 10086 = 0 
2 d0 24Jsin Ө) — sind 


2(sin A) - віп0)-сов0-віп0 


0 
2,/sin бо -віп0 
Зѕіп до = 2віпбо 
Ans.: 6110 = Z singo) 
AB 
sinC will be smaller for smaller 2. 
For (o <C< ГА C will be small for smaller 2. 
-. TIR will occur for 4000 А and not 5000 A 
b b b 

b = 0.05x(4000x107!°)? b28x10 19m? 
From Snell's law 

? sinr 
Hj,Sini-lsinr Ии---- 

5111 
8х10715 sinr 0 

1.04 I03 7 sinr = 0.9856 > г= 80.3 

(5000 х107 9) 0.8 

8 = (г - i) = 80.39 – 53.1? 
6 =27.2° 

BC 


3.2х1073 


% 


No. of photons emitted per second = 
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EE UM 
5x 6 x 1071? 
= 2, 1016 = 4x10!? photons/sec. 
Ax 1015 
Ax £f x (0.8 
1015 x100 -6 
gan ш x10 
8x8 gt 
-10!! photon/sec 


11 
-. No. of electron emitted per second - m - 10? electron/sec. 


Photons striking the metallic sphere = x Ж x(8x 1073)? 


K.Emax of electron = 5 - 3 = 2eV 
Potential at which emitted stops = 2 Volt 


_2x8x10% 16 


‚ Ка сар 5 x10 2c 
r 9x10 9 
-. Time after which sphere acquires this change 
_ 16 x10712 хю 
9 46x10 !? x10 
3 
pol -111.11 sec. 
9 
6. BC 
Sol. Drawing the capacitor diagram we get 
с С 
ІНІ 
P R RS ST С 
AA 1-4 
с c c с |с c 
| | | | 
"y "y 
3C/2 C 
C= Асо 
а 
1 2 3 
=—4C С. = 5С 
Ceg. 3C E Бай 
After charge distribution on plates we get, Charge on plate P = 2^ charge on plate 
в-3ФАУ 
5d 
7. CD 
Sol. It is clear from theory of electrostatics (C, D) 
8. AC 
Sol. Flux linked with loop due to its own magnetic field, 
ф e Hol (тг?) э долтї 
2r 
emf induced --4%-,-- А07" dI 
dt 2 dt 
I t 
1.5 2 Hoar dI [= --| 2R dt; = Ige ?RU Hour 
R 2R dt ! І o Нолт 
0 
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_2Rt 


2 
Now, 10751, = Гое ^" which gives цаг. 
10 
9. с 
10. с 
бо. (9-10) 
i : a 
т So 
А, А, А, А А, A, 4 
Initial condition final equilibrium 


Considering chamber Аг and Аз, 


P. ZV, PZV 
No. of moles = constant o 2Vo 2 


ERR 29% 
4 
9 
PV ---В//, 
4 0"0 
Apply adiabatic condition 
3 
Py(2Vg)' = P(2VY V= ? Vo 
PVV 2 = РЭЙ? 2552 
БУ) = Pv" 
1174 
Р 9 0. V, = 3V9 - 2V = 3v -18% 
P 27 
yre РУ) _ 81Vo -16Vo 
9 PV 27 
4 V 
yr - Ayy- Vi - 65Vo 
99 27 
25 42/3 ; 
ўз g "o From above volume we can calculate the final pressure. 
4)° 243 
v2 =|—| ү? Final pressure P = p, and 
9 32 
3/2 
yu Vo Final temperature T = a 
9 32 
SECTION - C 
11. 4 
Sol. F.B.D of block at any instant 
N, 
mv? 
№, r 
uN, 
mg 
dv ж? ао Tg + v? dv 
№ + No) = -mv — -- 
HN, + №) = -mw > +f a mo 4e: Шүр 
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Hax = |- = dx [ra «v? = t 2vdv = ойо = | 
r (rg * v^) 2 
H dx [= La aud їп я 
r 2 / 2| тазю 
2 
HAT = з > rg +v = где“ > Up = Jrg(e* – 1) 
Tg 
12. 2 
| : Е,-Е (Е,—Е\) 
Sol. Deflection of C = 0 Al Be 
AY АҮ 
FL, п Fl, Ең 
Ag А A F, 
hL uL (F,—F) 
Fy |0 A} [,,I2A F, 
F 121 АЦ 
A 
с s 
Е 
Е, Е, 
13. 2 
Sol. Consider refraction from oil surface. 
Ho 4 -ш This will act as an object for oil water interface. 
U u R о Щщ H2714 
Кане ЖАСЫ: v u R 
Kv 24 K x6 Ho Mm 0 
В D u 
7 3 1 4 7 
E S Зо 4x21 
7 1 
Le 4 7 
v 3 ------0 = 9-16 
U 4х 
9-21 Ст B 2 
х-18-16-2 
14. 5 


E eh n ud (for parallel circuit) 
2а wq Wa 2 
1 1 1 


= + + 
4-21 3-41 8+6i 


Sol. 


Solving this we will get 2-4 = 5, Oi 
Now, over all impedance of the circuit is Z = 5, 5 +5i=5+5i 
Therefore, | 2 |-5-/2 


Current supplied by source = =~ =5 Ans. 
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Ен 
“ 4 h 
ME F, FY = pg p 


5, Er epg hx 
UD 2 
POR Ру " 


Ving % Е, = pghxhtan0.b 
ш F шоо Fy = pgh? {ап 0b 
Fy =F, F, = Fj -mg mug = 5 xhtand.hxbx pg 
h? 1 2 To. d 
Fy = 88-08 E tan b Myg "5 gan їапби 


2 
Friction force on wedge = ux Fy = npg” b 


Max. height of water which can be filled, is the height when wedge starts moving up. 
h? 1 Re 
F, =mg+uFy > Fy =mg+upg-—b = z P4 anb = mg + дра 


=> h?(pgtané – upgb)- 2mg 


2 2mg ang 2m 
h? = h >h 
pgtan@ b- upgb g pb{tané — и) gb(tan Ө – и) 


1 


- -Q +Q 
At any instant force on plate C = d : 
А 50 A B С 
word done = (9-Ф9а 
250 


..--4--» 


After the collision charge on plates A, В, C become 


-Q (Q+q/2) (4/2) ü 2 
ДЕРІНЕ 
Work done 205% 201-95 =[2 
2S Eo 2S Eo 
Total work 


BE 
done - 9 - 49d | 2 2 G юч( | 


2S Eo 25с0 2Séo 
d 2 
xe 
2569 2 
Total work done - charge in K.E. 


Ша exe Oa) POM pars 
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17. 2 
Sol. Figure shows the path followed by the rocket 


Semi major axis = ВА Semi minor axis = 5 


Time of flight « Area swept 


aR R R^ zR? RY 
t 2 49 9 = 22 9 


Т zR? | mR? 
42. /2 
т- 25 а% Here a = R T= 2: d 
GM GM 
л "m 
2 ,%|202 Z ЕЗ/? 
t= R/2 = 2 
Jam £ n eet 
42. R? 
R 
t= |— л 442 
fte] 
18. 4 
Sol. v, just before striking = J2gh ШОГ 


Vem just after striking = eJ2gh 

Impulse: [ха =m(1+e)./2gh 

Frictional impulse in horizontal direction 

и| ма =p.m(l+e)J2gh = жо, = и U+ e) f2gh 
> Dg= ul +e) 2gh. 

Time of flight = = - gx o P 


ht! 


« 


9 
Range - ull +e) J2gh х,/2аһ.е 
g 


= 2u.(14 e)J.e.2h = 4 (1+ e)eh 


19. 5 
Sol 11 1 1,1 102 (2, 0.1) tano = 0.3 
` uv f u 2 1563 | | 
L-2 d 1 u=6m NJ 
u 3 2 6 
u 0.3) 
m=—=-3 
D 
anot s 0.3-3 = х=1 
х х 
х=6-а = 6-а =1 
Ans.: а = 5т 
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Sol. 


22. 


Sol. 
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_| Hot) (PQ 
аф- БЭ Е (х аах) 
е-е 
2л |h х 


$- Б аш 


2л h 
g = Hot р ЕП ф- Hol гн ang] 
2л h а 2а h 


$% _ Ho b Af x107. , 
М-<-м зог aln2| 74 Z x[1-1n2] 


Ans.: = 4x10 ?[1 - In2] 


SECTION - D 


00000.15 m 
1 2 hc 2(he 
a 26 2 ца ЫН 2 


2 (Be | 
m 5% 
ЛШ к LUN. 


ав ав 
Ans.: г= 0.15 m. 


r= 


00126.00 °C 


Heat generated with in element = heat conduct by the element. 
Let heat generated per unit volume per unit time be, x 


R T 
хх т apogr St | хгаг--| “окат ш 
аг 0 Tc 


2 2 
x£- 2k|Ts -Te | х5 - 2K [To - Ts] 


x R? 
lc ra 
x R? 
ERE ® 22 
RÍ] 2 2k 4Alk 
1 3 
сто Рб 2 Tc -105 «21 


| mx Á x0.5x15 
2 


Ans.: To -1269С 
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23. 00001.32 kg 
Sol.  394D^—— T? +p! «AE 
Am = [2x 2.01458 —(3.01605 +1.00728)]amu | Am = 0.00583 amu 


E = Amc? = 8.71х10713Ј 


8.71x10713g 2 molecules 
2 
1J тз molecules 
8.71х107 
2 


1097 ————.; x10? molecules = 2.2962 x10?! molecules 
8.71x107 


No. of molecules is used іп а day = 2.2962 x 107! х 86400 х 2 (efficiency 50%) 


= 396783.36 x10?! molecules 
Therefore mass used іп a day = 1.32 kg Ans. 
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Chemistry PART - II 
SECTION – A 

24. A 

Sol. FeSO, + aq.m FeSO, 4110.52 


25. 
Sol. 


26. 


Sol. 


27. 
Sol. 


FeSO, -7H,O + а. FeSO, +7Н,0 -6.62 


FeSO, +7H,0—> FeSO, -7H,0 «117.14 


B 
[Fact] 
A 
T 
С R, СО R, 
% | А " | РСІ, 
РА + H,N—CH—CO Н --СН-СО,Н 
f “со 
О 
СО Б, R C R, Q Б, 
М. | HN-CHCOH N | | | 
N—CH—COCI о” P ux жой. 
CO Pd f 
O 
Ї 
(i) NH, /C,H,OH Сын P ri 
ii) HCl 
шо, | %ЖМН,-СН-СО-МН-СН-СОН 
ен 
O 
BC 
| -- “ea, 
O 
Step-2 . H, 
CH, 
Ph-CC]—COO 
——_ > 
Step-3 ^ 


or-O-Or € 
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28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


BC 
E= E =2.075eV K.E. = (2.075 —0.4)x1.6x107? Joule 
jo 
J2mK.E 
ACD 
Fact 
BD 


AgNO, +NH,Cl——> AgCl+ NH4NO, 
(X) 


AgNO, + МН; + NaOH——>[Ag(NH,),]*+ NaNO; +H,O 
(Y) 


AD 


Fact O* = weak field ligand 

Fe** :octa CFSE --(04--Р,) tetra CFSE = 42. в) = -(0.6-- P5) 
Fe? : octa/tetra = 0 CFSE 

D 


Fact (experimental) 


B 
2+ 
4 
re Е ele DAR : 2012096: 99400 : 
2 ІН” | 2 ІН” | 
[H*]=0.036 М 


Equivalud of H* = equivalued of NaOH = = 
уон = 0.036 x 40 = 1.264 gm 
SECTION - C 


4 
+ 
(Na - NH4), B,,CO, KO, = para 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 
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— 7" oH 
2 
Fact М> & Ms 
6 
м ee = M, —3M, =6 
7 
C,H, —>x 23, y - 4 Apply POAC x+y=7 


CH, + 20, —— СО, + 2H,O 
20-х 2(20-х) 20-х 
Нь, + о, --» nCO, + (n-1)H,O 


Total volume of CO? —— 20-x+nx=40 x(n-1)220 —— (i) 


Total volume of O2 used ——> 100 - 40 = 60 ml 


200-x)«x га b edic sam 
solve equ. (i) & (ii) find the value of x х-п у-2һ-2 
6 


b, d, f, h, i,j —> True 
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43. 5 
Sol. Ky =[Zn'?][s?] 221028 i, ИН б 
. sp H,, [HS] 
+ -15 
Ты НЕЗ in | H* =10° pH = 5 
107 
SECTION - D 
44. 00100.00 KJ 
Sol. Bs K,Ea, + K,Ea, 
K,+K, 
45. 00000.66 
So. т=л; іС:ВТ=С,ВТ i=% 
MgCl, —> Mg” +2СГ і=1+20 а =0.66 


46. 00009.87 


10.79 +8.95 
2 


Sol. LP - 9.87 
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Mathematics PART - 111 
SECTION – A 
47. B 
Sol. 2cos* x -2cos? x + cos? x +cosx-1=0 
cosx -t 
2t4 -2t +t? +t-1=0 
> DE cop + 2t? I +t-1=0 
=> 212202 —t +1)-1t? -t +1) =0 
> (cos? x -cosx +1) (2cos? х - 1) =0 
22-01 22015212 
= COs” x= > > sin" x = му 
48. A 
Sol (= sin 2x -sin2x(xtan x - 1) dx 
| (х2 +1)? 
| +1)ѕіп2х - 2xsin? x 
(х2 +1)? 
-ГЕ sin? x ay 
ах| x? +1 
_ sin? x 
x?41 
49. B 
Sol. Put y = ux and solve. 
50. BC 


Sol.  Hyperbola if a = 1, parabola if a = 201 + 42) 


51. CD 
Sol. аса, 15920,5002; ap =o" 
52. AD 
53. ACD 
So.  Zz«242|z-1|-4-0 ZZ-J2Zi+ V2iZ -0 
> |lZ«i|l4z-1|]-2/2 > | 2-./24 |-J2 
х? y? 2 2 
> pt ті x^ 242 =2............. (2) 
а b 
> а= 42 &b=1 ......... (1) 


(2) implies х -4/2сов0, y = V2(1+sin8) 
then maximum & minimum value of (1) 


ОЛИ E 


=> +4 - 
a? p? 
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(V2 cos өр cm | 
- | 1 
(v2)? 1 
sin? 0 +4sin@ +2 
= (ѕіп0 + 2)? -2 
пу -7 My = –1 
54. АВр 
Sol. N(-2,2) 
ZNOM = 450 
ON = AN = 242 K 
ОА = 4 
МК = 242 = 2а (semi L.R.) 
> a= 2 
eqn. of NK: y=x+4 
A :(-4, 0) 
V:(-3,1) (АУ = VN) 


C M |о 


55. A 


Sol. lx ie? + ps =e” =е ®®®(сов(соз Ө) + 


isin(cos 0) 
integrate real parts. 


56. B 
Sol. Do as 55. 
SECTION - C 
57. 2 
Sol. X -=Y -=r (1) 
cos45  sin45 
y= -x+y > xy =x? х? +1 


use (1) to find cubic in r. 


58. 1 

Sol. Sketch the graph 
59. 2 

Sol. 


M(h, k) is fixed. 


60. 1 
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61. 8 
Sol. AOPQ 
OQ OP 
sin(z – 0) sin(4 2 
2 
OQ = OPtan0 (1) 
oe = sin20 
4 
> OP = 481120 (2) 
From (1), (2) - 
ОО = 8sin? 0 ; х 
lim OQ -8 
0252/2 
62. 9 
63. 1 
Sol. (2x -y -5) + A(x -2y - 1) = O passes through 5) 


& (Зх-у+4) + u(x -2y + 3) = О passes through 5, 


64. 5 


65. 0 
Sol. F'(x) = Р(х) c /(х)> f (х) 


= ес (есе год) <0 зэ e f(x) 


is decreasing in. 
=> f(x) is decreasing function but /(0)-0 & itis non-negative given. 


> х) =0 
66. 4 
Sol. A 

B 


T 
SECTION – D 
67. 00002.63 
Sol. A= Gs -35] 
19 20 
10004 = 1009 =2.631 
x20 
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68. 00000.50 
(5x* + 3х?)ах 
Sol. 
| xl9 9x8 4 x9 4975 +2х9 42 


5x^ + 3x? 
- dx 
| (x? Ex? 1)? 1 
69. 00121.17 
Sol. хЗау = (Зх2у + x? + х')ах 
=> (QP)dy-3x?ydx) =(х? + х7)ах 
3 2 
RM 
> 283 -(х +x ах 
x 
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FULL TEST - XI 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 ЕЕ ГЕ 
TSAI) 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e= 1.6 x 10°C 


Mass of electron Me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 
Atmospheric pressure Pa = 10° N/m? 

Gas constant R = 8.314 J K- тог! 


CHEMISTRY 


Gas Constant 8.314 J K! тог” 
0.0821 Lit atm K~! тог” 
1.987 ~ 2 Cal К! тог" 

Avogadro's Number Na 6.023 x 1023 

Planck’s constant h 6.625 х 107% J.s 
6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 

1eV 1.6 x 1077? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1=127, Xe=131, Ва-137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 
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Physics PART - | 
SECTION- A 
Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (a), (b), (c) and (d), out 
of which ONLY ONE is correct. 


1. 


If a loop of chain is spun at high speed, it will roll like a loop without collapsing. Consider a chain 
of linear mass density ' ш ' that is rolling without slipping at a high speed v,. The chain rolls over 
a small bump and a transverse wave pulse is generated in the chain. How far around the loop (in 
radians) will a transverse wave pulse travel in the time the loop rolls through one complete 


revolution. 
(A) x 
(C) Зл 


(В) 2z 
(0) 4л 


The semicircular cylindrical shell of radius R with small but uniform wall 
thickness is set into small oscillation on the horizontal surface. If no 
slipping occurs, then the expression for the period T of each complete 


oscillation is: 


(A) Т-2л ims 
8 
(C) т=з 
8 


A plank of length 2L leans against a vertical wall. It starts to slip downward 
without friction. The top of the plank loses contact with the wall when it is 


at a height of 
th 


(A) 2 of its initial height 
(B) half of its initial height 


th 
of its initial height 


of its initial height 


(В) Т-2л 


(D) Т-2л 


Space for rough work 


тА). 
g 
(7-6. 
g 


NS 


2l 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


4. 


Two parallel beams of light P and Q (separation d) 
containing radiation of wavelength 4000 A and 5000 A are 
incident normally on a prism as shown in figure. The 
refractive index of the prism as a function of wavelength is 


given by и) 21204; where 4 (in À) and b isa 


positive constant. The value of b is such that the condition 
for total internal reflection of the face AC is satisfied for one 
wavelength and not for the other then — [sin 80.3 = 0.9856] 
(A) The value of = 8 х 1075 m?. 

(B) Deviation of beam transmitted through face AC is 27.20. 
(С) The value of b 24x10 ? m? 

(D) Deviation of beam transmitted through face AC is 38.79 


In a photoelectric effect set up, a point source of light of power 3.2 x 10-2 W emits monoenergetic 
photons of energy 5.0 eV. The source is located at a distance of 0.8m from the centre of a 
stationary metallic sphere of work function 3.0 eV and of radius 8 x 10m. The efficiency of photo 
electrons emission is one for every 109 incident photons. Assume sphere is isolated and initially 
neutral and that photo-electrons are instantly swept away after emission then. 

(A) No. of electrons emitted per second is 10° 

(B) Time after which electron emission stops is 111.11 sec 

(C) No. of electrons emitted per second is 10°. 

(D) Time after which electron emission stops is 11.11 sec 


Five plates are arranged as shown in figure and connected across a 
battery of emf V. The separation between each plate is 'd' andthe % 
surface area of each plates is 'A'. = 


А 


(A) Equivalent capacity between A and B is "ET 


КО "о 


н [о 


(В) Equivalent capacity between A апа В is а M 
(C) Charge on plates P is m 
(D) Charge on plate R is P 


Space for rough work 
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7. Which of the following statement(s) is/are correct:- 

(A) If the electric field due to a point charge varies as г ?? instead ої r°, then Gauss law will still 
be valid. 

(B) The Gauss law can be used to calculate the field distribution around an electric dipole 

(C) If the field between the two point charges is zero somewhere, then the sign of charge is 
same. 

(D) The work done by external force in moving a unit positive charge from point A at potential Va 
to point B at potential Vy is Vy — V, . 


8. An external magnetic field is decreased to zero, due to which a current is induced in a small 
circular wire loop of radius 'r' and resistance 'R' placed in the field. This current will not become 
Zero, 
(A) At the instant when external magnetic field stops changing (t = 0), the current in the loop as a 
function of time for t > 016 given by 1-1, e ?FT/ ^ 
(B) At the instant B stops changing (t = 0) the current in the loop as a function of time t > 0 is 
given by (- Holo 
2r 


(С) The time in which current in loop decreases to 1071, (from t = 0) for В = 1000 andr=5cm 


REN 37 In10 
is given by ош sec. 
(D) The time in which current in loop decreases to 1071, (from t = 0) for R=100Q апаг = 5 ст 


is given by Зл? ѕес 
10° | 


Space for rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-XI (Paper-2)-PCM-JEE(Advanced)/18 


Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 9 and 10 


Consider a closed cylinder whose walls are adiabatic. The cylinder lies in a horizontal position and is 
divided into three parts Аз, Az, Аз by mean of a partition S1 and S2 which can move along the length of the 
cylinder without friction. Piston S: is adiabatic while piston S2 is conducting. Initially each part contains 
one mole of Helium gas at temperature To, pressure Po, volume vo (see figure). Now heat is slowly 


: : : : 9T, 
supplied to the gas in part A: till the temperature in part As becomes Т; = тШ 


А, А, Аз 
: 5, 5, 
9. The final equilibrium temperature of A: is: 
9T, 
(A) 270. (в) 77, 
(C) T (D) Шы 
10. The final volume of A: is: 
8V, 65V, 
(A) po (B) T 
65V, 65V, 
(C) - (D) ES 


Space for rough work 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


11. A block of mass 'm' slides on a circular track of radius '' whose wall and C a> 
floor both have coefficient of kinetic friction ' u ' with the block. The size of pou 


block is small compared to the radius of the track. The floor lies in 
horizontal plane and the wall is vertical. The block is in contact with both 
wall and the floor. The block has initial speed uo. For the block to circle 


the track exactly once before coming to rest, v, is given by Jgr(e*"" 1). 
Find the value of K. 


12. The assembly shown in figure is loaded by forces Fi and Fa. 
Assuming that both parts of the vertical bar ABC are made of same 
material, if net vertical displacement of point C is zero then ratio of 


Given: [A, 22A, L; = L4, L, = 2L, | 


13. Water (with refractive index џ = 44) іп a tank is 18 m deep. Oil of 


26 7 : А 
refractive index T lies on water making a convex surface of radius of 


curvature R = 6 cm as shown. Consider oil to act as a thin lens. An eem 


object is placed 24 cm above water surface. The location of its image 
is at x cm above the bottom of the tank. Then find value of x. 


Space for rough work 
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Consider a network shown in figure. The 5/20 


current supplied by the AC voltage 
source is n amperes. What is the value 
of n. 


49 —— 


A slit is cut along the right bottom edge of a rectangular tank. 
The slit is closed by a wooden wedge of mass m and apex 
angle 0 as shown in figure. The vertical plane surface of the 
wedge is in contact with the right vertical wall of the tank. ^ 
Coefficient of static friction between these surfaces in contact 
is u. If the maximum height upto which the water can be 


filled in the tank without any leakage is: 


Given: ==. Find the value of K. 
óbtan0-u 


where — 5 = density of water, b = width of tank. 


Two identical conducting plates A and B with charges -(-3c] 


and «q(IC) respectively are located parallel to each other at a 
small distance. Another identical plate C with mass m and charge 


Е is situated parallel to the original plates at a distance а 


from plate B. (see figure). Area of each plates is S. The plate C is 
released and can move freely, collides elastically with plate B. 
[Neglect gravity and boundary effects]. Assume that the charge 
has enough time to redistribute. The velocity v of plate C after the 


collision at a distance d from the plate B is K . Find value 


of K. 


Space for rough work 


Fixed 
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17. A rocket is launched from a pole of the Earth with velocity Vo, where Vo is the orbital velocity of 
rotation near the surface of the Earth, in such a way that it lands at the equator. The rocket's time 


of flight is T = (т ык). Where В — Radius of earth, g — acc. due to gravity at the 
5 


surface. 
Find value of K. 


18. Figure shows a solid homogeneous ball of radius R. Before 
falling, the velocity of centre of mass is zero, but the ball is 
rotating with angular velocity œ about horizontal axis passing 
through the centre. The ball is release, it collides with the floor 
(coefficient of restitution is 'e'). The coefficient of friction 
between the ball and the floor is д, due to which the ball 
moves in a projectile. Assume that there is slipping throughout 
the impact and neglect air resistance. The horizontal range of 
the ball is given by R = №, (1 - e)eh . What is the value of N. 


19. A convex lens of focal length 1.5 m is placed in a system І mirror 
of co-ordinate axis such that its optical centre is at origin со 
and principle axis coincide with the x-axis. An object and a 
plane mirror are arranged on the principal axis as shown Ч 
in figure. Find the value of d(in m) so that y-co-ordinate of : 
image after refraction and reflection is 0.3 m. 


,.linm : tan =0.3 


20. A very long straight conductor and an isosceles triangular 
conductor lie in a plane and are separated from each other 1 
as shown in figure. If a= 10 cm, b = 20 cm and h = 10 cm, 
the coefficient of mutual inductance is given by 


Nx10^?[1-1n2]H. Find value of М. 


Space for rough work 
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SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


21. 


22. 


23. 


Radiation of wavelength 180 nm ejects photoelectrons from a plate whose work function is 2.0 
eV. If a magnetic field of flux density 5.0 x 107 is applied parallel to the plate, what would be the 
radius of path in metres followed by electrons ejected normally from the plate with maximum 
energy? 


(e--1.6x10 PC, m, 29.1x10?! kg, h 26.6x10 7^Js, c = 3x10* m/s) 


A 2kW resistance heater wire whose thermal conductivity 
is K = 15 w/m.k. has a diameter of D = 4 mm and a length 
of L = 0.5 m, and is used to boil water. (see fig). If the 
outer surface temperature of the resistance wire is Ts — 
105 °C, determine the temperature in °C at the centre of 
the wire. [Assume radial heat flow] 


Consider a following nuclear reaction 
20-10--21Г44Р-АВ 
Given m(1D)- 201458amu, m(1D)- 3.01605amu, m({D)=1.00728amu . 


Calculate the mass in Kg of deuterium (7D) required per day for a power output of 10°W. 
Assume that the efficiency of powers to be 50%. 


Space for rough work 
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Chemistry PART - 11 


SECTION - A 


Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


24. 


25. 


200 gm of anhydrous FeSOs, when dissolved in excess of water produced 84 KJ/mole of heat. 
Same amount Её5О:.7Н2гО, on dissolving in large excess of water absorbs 9.20 KJ/mole. Heat of 
Hydrogenation of FeSO. is approx. 

(A) 117 KJ (B) 104 KJ 

(C) 120 KJ (D) 123.76 KJ 


Which physical adsorption isotherm graph represents the pressure at which formation of 
monomolecular layer is complete and that of the multi layer is being started. 


(A) (B) 


Amount Adsorbed 
Amount Adsorbed 


C Pressure 
LL Pressure 


Amount Adsorbed 
Amount Adsorbed 


LL Pressure C Pressure 


Space for rough work 
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26. Final product for the given reaction below is 


EN A SN PCls a NH2CHR2CO2H 
2" + — NH;CHRICOOH -5-» Х — — 5$ Y ———~—_}47 
о 


MgO 
i) N2Ha-C2HsOH 
п) HCI 
Product 
(A) (B) 
OL ы СН:-МН in COOH 
H — € 
а” "d 
(C) (D) 
2 R О Rz 
B P | [i l 
NH N—CH-CH - NH-CH-CHO 
ЁС Fd 


о 


Multiple Correct Choice Туре 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


27. 


Side Product obtained during the electrolysis of given reactant are: 


O'Na* 
2 
ОГТ" Uem ss Main Product + Side Product 
(A) 


(B) 


-CHz-Ph (D) CH-CH-Ph 


Space for rough work 
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28. 


29. 


30. 


31. 


An electron is ejected from 112% on exposing 600 nm, 
the stopping potential & Wavelength of ejected 
electron is: 

(A) 1.675eV, 3.83 x 10791т 

(B) 1.675eV, 1.23 nm 

(С) 2.68 x 1079) 1.23 nm 

(D) 6.4 х 1020], 3.83 x 10:79 nm 


9.6 0.7 


ж-- 


Binding Energy (eV) 
102 0.3 04 0.5 


21 
9 


Exposure Frequency 


Select the correct option: 


(A) PHs > NHs > l3 > МпОг % p- character) 


( 
(B) PHs > NHs > Is > MnO (Bond Angle) 
(C) PFs > PCls > PBrs > PHs > Pls (Dipole moment) 
(D) H2O2 » H20 > CHsCOCHs > НЕ (Boiling Point) 


An unknown inorganic salt give white ppt. X with compound Y which form buffer in excess weak 
base. When heated with weak base in alkaline medium give compound which is the main 
component to distinguish aldehyde & ketone. Compound X & Y are: 

(A) X = Fe(NO3)? ; Y= Fe(OH)s 

(B) X= AgCl; Y=[Ag(NHs)2]* 

(С) X = AgBr; Y2[Ag(NH3)2]* 

(D) Х- Ад20 «МН4СІ Y= AgNOs + NH3 «ОН: 


In ҒезОл, Ғе?" occupy octahedral site because of 
(A) High А” CFSE (B) Low А” CFSE 
(C) High At CFSE (D) Low A: CFSE 


Space for rough work 
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Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 


paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 32 and 33 


Equivalent point is measured by conductometric titration. We measure the volume of base used to 
neutralize the acid ions completely in the solution. During the titration, one of the ion is replaced by the 


other & invariably there two ions differ in the ionic conductivity with the result that conductivity of the 
solution varies during the course of titration. 


32. 


33. 


Which of the following graph represents the correct variation of equivalent conductance with 
dilution for strong electrolyte? 


> 
Equi. Cond. 

© 
Equi. Cond 


Dilution Dilution 


9 
Equi. Cond. 
= 
Equi. Cond 


Dilution Dilution 


The minimum Weight of NaOH required to be added in R.H.S. to consume all the H* present in 
R.H.S. of the cell of e.m.f. 0.701V at 25°C before it use 

Zn|Zn?*(0.1M) || HCI (1 L) | He(1atm.)| Pt 

(A) 2.53 gm (B) 1.26 gm 

(C) 0.632 gm (D) None 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


34. Number of Species with paramagnetic nature 
Вэ, МО", СО", С>2, KO», Na-NHs (dil.) 


35. Molar mass of gas is 48. If the molar heat of gas at constant volume is 28.9. The atomicity of gas 
is. 
36. No. of stereogenic centre in female sex hormone estradiol is 


37. In cannizaro reaction, in the presence of 40% base, the order of reaction with respect to aldehyde 
is 
38. Number of possible product in the given reaction below is EtOH-H;O | 
ate -------> 


Space for rough work 
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39. In the given Ellingham diagram, the number of species which can be reduced by aluminum above 
800 °C. 


Gibbs Energy 


200 400 600 воо 1000 1200 1400 


с> Temperature in Degree Celcius 


40. During the discharge of lead storage battery, the density of 64% Н2504 (by weight) falls from 
1.225 to 0.98 which is 20% (by weight). What is the change in Molarity of Н25О4 


41. 100 ml of O2 gas was mixed with 20 ml of a mixture of CH4 and a gaseous compound of Ethyne & 
exploded in a eudiometric tube. On cooling at room temperature & pressure, 20 ml volume was 
observed. After treatment with caustic potash solution, a further contraction of 40 ml was 
observed. The value of X + Y for the alkyne CxHy is 


42. Number of correct statements is: 
a) Sucrose is a carbohydrate which gives silver mirror test. 
) Starch on complete hydrolysis gives B-D Glucose. 
) Protein gives purple color when treated with ninhydrin 
) Given compounds are a- amino acid 


= cor 

+ соғ рч 
NH2 

ж”. 

H H 

e) Nylon & Polythene are example of step-growth polymer. 

f) TiCl4 + (CH3)3Al combination act as catalyst in manufacture of stereo-specific polypropylene. 

g) Thermosetting polymer has strongest inter-particle force. 

h) Amino glycosides are usually used as antibiotic 


i) Parathion is an organic phosphorus compound 
j) Butylated Hydroxyanisole (BHA) is used as antioxidant 


Space for rough work 
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43. The minimum pH required to prevent the precipitation of ZnS in a solution that is 0.01M ZnCl» & 
saturated with 5 x 105 M HS. (Given: Ksp(ZnS) = 1077: K(H2S) = 10?!) 


SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 
(XXXXX.XX) 


44. Consider the reaction 
The rate constant for two parallel reaction were found to be 10? к. в 
dm?/mol/sec for B and З x 10? dm?/mol/sec for С. If the corresponding 
energy of activation of the parallel reactions are 70 & 110 KJ A 
respectively. What is the apparent net energy of activation in KJ of lm 
2 Jc 


given reaction? 


45. When dry air is passed through 0.03 М solution of MgCl» & then through 0.07 М glucose solution, 
there is по loss in mass of glucose solution. Hence the degree of dissociation of MgClz is 


46. What is the isoelectric point of the following amino acid? 
рКаз 8.95 
NH;* 
OH pK;-2.18 
" 4 
О 
рКа = 10.79 


Space for rough work 
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Mathematics PART - 111 


SECTION- A 


Straight Objective Type 


This section contains 3 multiple choice questions numbered. Each question has 4 choices (a), (b), (c) 
and (d), out of which ONLY ONE is correct. 


47. 


48. 


49. 


If 2cos* х-2с08 x cosx = sin? x, then sin? х = 


(A) 1 (B) У, 


( % (D) М 


x? sin2x — sin 2x(xtan x —1) 


ро) | GI dx , then р(1)- p(0) = 
1—cos2 -1-со52 
А PT S 
(A) 4 (В) 1 
(С) ан (D) None of these 
= =a Б where y = x.In kx; k >0, x> 0, then f(x) = 
2 2 
"EX (в) хы 
PEST 1-х 
5 2 
3x-1 =x" +3x-1 
е а аван Вр 
эст MEE 


Space for rough work 
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Multiple Correct Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


50. 


51. 


52. 


53. 


54. 


Locus of point of intersection of tangents at the ends of a chord subtending an angle of 0, at 
origin, such that tan@ =a for a parabola y? = 4ax is: 
(A) Parabola if а= 2 (B) Hyperbola if a=1 


(С) Parabola if a = 2(14- V2) (D) Pair of straight line if a= 25 


If a, is no. of ways to split positive integer 'n' in all possible ways, then 
(A) a, = 2" (B) a, 2a, 4*a, 5; п> 2 


(С) a, =а, 1+2-а, 5; n>2 (D) a, =2"" 


If Z moves on “(2207 Шеп 


72-@+)) /3' 
(А) Ga is interior point (B) БЭ is interior point 
(C) Ga is exterior point (D) БЕ) is exterior point 


e| =z? =@) -8 


Maximum and minimum value of are m, and m, respectively, if Z moves on 


8 
ZZ -2Z i+ 4/1212 =0, then 
(A) m +m, =6 (B) mm, -10 
mish “ЇГ 
т, m 


where [.] denotes G.I.F. and |.|is modulus value function. 

A parabola touches x-axis at origin such that foot of perpendicular from origin to axis of parabola 
is N(-2,2) then 

(A) eqn. of directrix is x-- y+4=0 (В) Focus of parabola is (-2, 2) 

(C) Length of latus rectum is 24/2, (D) eqn. of axis of parabola is y=x+4 


Space for rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


21 AITS-FT-XI (Paper-2)-PCM-JEE(Advanced)/18 


Comprehension Type 


This section contains 1 group of questions. The group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 55 and 56 


55. Ге” cos(cos 0) dO = 
с080 sin20  cos30 sin 40 


(A) К,+0+ 
2х2 3x3x2 4х4х6 
cos@ 8ш20 сов30  sin40 
В) К,-0- + + t.e. 
( ) 2 1 22 32 42 
с080  sin20  cos30  sin40 
(С) К,-0 + 2 y + 22 +... 
(D) K,+0 с080  sin20  cos30 sin 40 
4 


ыг 
1х1 2х2 3х3х4 4х4х4х5 
where K,,Ko,K3,K, are real constants. 


56. [епп 0)40- 


(A) Ki «sino sin20  sin30 sin40 Em. 
2x2! 3x3! 4х4! 

(В) К,-сов0 cos20  cos30 соѕ40 ЬЕ 
2x2! 3x3! 4х4! 

sin20 8130 ѕіп40 

+ + 
2x2! 3x3! 4x4! 
cos20  cos30  cos40 


2x2! 3x3! 4x4! 


(С) K; *sin0 + +..5k,ER 


(D) K, +соѕ0 


wk, ER 


Space for rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


If the line y =x intersects the curve у= х2 -x «x! atthe points P, Q, R and O is the origin then 
[JOP . OQ . OR |] is ; where |.| is modulus value function and [.] is G.I.F. 


е^ 
у 2210 has range [2, о], then [b] is . where [.] is G.I.F. 
X 


Point P is taken uniquely on lines х = 3 and у = /3(х+ 43) such that angle bisector of ZPOR 
in APOR is у= (4/3 –2)х+2. If side QR always passes there M (h,k) where PM is not 
perpendicular to the given angle bisector, then 8h? = 


If cot^ p+cot* g—3 =sin?(p+q)—2tan” ptan?q where p.qe(0.77) then [p+q]=? 


On circle |z – 21| = 2; through origin 'O', a chord ОР is drawn. On the tangent at О, a point T is 


taken so that OT = OP. If TP produced meet normal at O to the circle at Q, then limiting value of 
OQ as P moves towards origin is. 


No. of ways to put 10 identical balls in 4 identical boxes, so that none of the boxes are empty. 


If 2x-y-5-A(x-2y-1)20 represents incident rays апа (3х-у-4)-4(х-2у-43) represent 
reflected rays to an ellipse S = 0; where A, и eR. Point P(2, 4) is a point on S = 0, normal at 
which meets major axis at N. If N divides line segment joining two focii in the ratio a : b (a, b are 
co-primes) then a? +b? –15 is. 


Space for rough work 
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A line 3х-4у-К-0 intersects the circle x? + у2 -8x-6y+21=0 at P and Q. If the tangents at Р 
and Q to the circle intersect at А , then |К| is; where |.| is modulus value function. 


For х>0, ғод-| fae and f(x) is a non-negative continuous function. If for some 
0 
c>0, (сЕ(х) > f(x)) then, for х>0, f(2) is. 


AABC is an acute angle triangle with ZB = 30°, H is the orthocenter and M is the mid point of 
BC. On the line HM a point T is taken such that HM = TM. If AT = 8 cm then length of AC is. 


SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer type 


(XXXXX.XX) 
18 18 18 18 19 19 19 19 
67. If A= in|! +2 се atte +n 17-2 fe ett Jine 10004. is 
п->о п п 
5x 43x? : 
68. Р(х) = | ——À; a dx then tan(P(1)— P(0)) is. 
(х? -*2x )-(Qx +2x°7°)4+x4+2 
69. If хау = (Зх2у+ x? + x") ах with у(0) 20 then y(3) is. 


Space for rough work 
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JEE (Advanced)-2018 
PART TEST - | 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 183 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 07, 19 — 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer 

Partial Marks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 — 13, 26 — 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns 
and 4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (IIl) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (Іі) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries «3 marks for correct answer and —1 
mark for wrong answer. 


Section-C (14 — 18, 32 — 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate LJ ҮЛ ЇЇ 
111111 ЇЇ E TEE E JL GE] 


| Евготөоно. —— |ГГТПІГІПІГІПТІГІГІТІГІГІГІГІІ 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 


Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10° C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J К' тог” 
CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal K тог”! 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 107516 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 ати 1.66 x 10?" kg 
1eV - 1.6 x 10? J 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C=6, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Рр-82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-PT-I (Paper-1)-PCM-JEE(Advanced)/18 


Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Two discs A and B each of mass 2 kg and radius 0.5 m 
are rigidly fixed to the ends of a thin shaft S, which is 
supported in horizontal position with the help of two 
smooth bearings at points Р; and Ps. Two blocks of 
masses 2 kg and 1 kg are connected to the light cords 
wrapped around the discs as shown in the figure. There 
is no slipping between the cord and the discs. If the 
system is released from rest from the position shown, 2kg 1kg 
then mark the correct statement(s). (Take g = 10 m/s?) 

(A) Power developed by tension in cord connected to 2 kg block is, negative. 

(B) Acceleration of each block is 2 m/s”. 

(C) Total work done by tension on the discs is zero during the motion. 

(D) Acceleration of each block is 1 m/s’. 


A uniform ball of radius R rolls without slipping between the rails such that the horizontal distance 
is /3 R between the two contact points of the rails of the ball. Figure (a) shows the front view of 
the ball and figure (b) shows the side view of the ball. Усм is the velocity of centre of mass of the 
ball and o is the angular velocity of the ball after rolling down a distance 2h along the incline then 


rail 
(velocity into the plane) 


figure (a) figure (b) 
R 
(A) Vom = oR (B) Vom = 05 


тод 10gh 
С mL D -.І-- 
(С) Vom 13 (D) Vow 7 
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3. A worker wishes to pile up sand on to a circular area of radius R. No sand is to spill on to the 
surrounding area. If us is the coefficient of static friction between sand particles, then choose the 
correct statement(s). 


(A) The greatest height of sand pile that can be created is us R. 
(B) The greatest height of sand pile that can be created is R/ps. 


(C) Minimum work required to create greatest height sand pile is Z цав ра. Where р is the 


127% 
density of sand volume. 
(D) Sand pile will be in stable equilibrium. 
4. A solid spherical ball is released from rest on an incline of inclination angle 0 (which can be 


varied) but through a fixed vertical height h. The coefficient of static and kinetic friction are both 
equal to u. If E represents the total kinetic energy of the ball at the bottom of the incline as a 
function of the angle of inclination 0. W represents the work done by friction for the whole time of 
motion as a function of the angle of inclination 0. Choose the correct graph(s). 

A) Es (B. Е* 


Space for Rough work 
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W,, We and W; are the different sizes of windows 1, 2 and 3 


respectively placed in a vertical plane. A particle is thrown up in the x Ws 
vertical plane. Let t;, t2 and їз are the time taken to cross the window 5, 
W,, М апа W; respectively and АМ,, АУ; and AV3 are the change in 9 2 W2 
speed after respective window cross. E 2 


(A) Average speed of the particle passing the windows may be equal 
if W; < үү, < W3 

(B) Average speed of the particle passing the windows may be equal 
if W; > үү, > W3. 

(C) If W; = W: = Ws, the change in speed of the particle while crossing the windows will satisfy 
АМ, < АМ, < AV3. 

(D) If W; = W2 = Ws, the time taken by particle to cross the windows will satisfy t; < t» < їз. 


The potential energy function of a particle is given by un-Z-. where A and B are 
constants and r is the radial distance from the centre of the force. Choose the correct option(s). 
(A) The equilibrium distance will be ry — 2А 

ЗА 


(B) The equilibrium distance will be ry = 5 


2 
(C) If the total energy of the particle is = then its radial velocity will vanish at = where Го is 


the equilibrium distance. 
2 
(D) If the total energy of the particle is = then its radial velocity will vanish at a where ro is 
the equilibrium distance. 
Velocity of a particle of mass 2 kg changes from V, = -2i - 2j m/s to V, -(І- |) m/s after colliding 
with a smooth plane surface. 


(A) The angle made by the plane surface with the positive x-axis is 90° + tan! B 
(B) The angle made by the plane surface with the positive x-axis is tan ' B 
(C) The direction of change in momentum makes an angle tan ' B with the positive x-axis. 


(D) The direction of charge in momentum makes an angel 90° + tan“! B with the plane surface. 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


Match the following 


Column 1 Column 2 Column 3 
(Body) (Axis and reference level) (magnitude of 
physical 
quantity in S.I. 
Unit) 
1 


4 axis 


CENE cq cere enm EM 
Uniform hollow Reference 
hemispherical shell of level (U = 0) 


M=3kgandR=2m 


5 


@ 
Uniform solid hemisphere 


(1) (i) |, axis (О) |2 


Ж 


Reference 


of level (U = 0) 
= 3 kg andR=3m 
(ПІ) (iii) (В) |3 
€——— | axis. 

Uniform E plate of Reference 

M=9kgandh=3m level (U = 0) 
(IV) (iv) (5) |9 

Ref 
Uniform hollow cone of M = n : igual (U - 0) 


2kg, = 1m andh 2 З т 


Space for Rough work 
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Distance of centre of mass (in m) of the body (shown in column-1) from the axis (shown in 
column-2) 


(A) (1) (i) (Q) (B) (1) (ii) (S) 

(C) (Ш) (iii) (P) (D) (IV) (iv) (R) 

Moment of inertia of body (in kg-m?) (shown in column —1) about the axis (shown in column —2) 
(A) (1) (i) (S) (B) (II) (ii) (S) 

(C) (11) (iii) (О) (D) (IV) (iv) (R) 


Gravitational potential energy (U = 0, at the reference level) 


g 
column-1) with respect to the reference level (shown in column-2), where g is gravitation 
acceleration. 
(А) (1) (i) (5) (B) (Il)(ii) (Н) 
(C) (11) (iii) (P) (D) (IV) (iv) (Q) 


(in J-s?/m) of the body (shown in 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


A block of mass m = 15 kg is suspended in an elevator with 
the help of three identical light elastic cords (spring constant k 
= 100 N/m each) attached vertically. One of them, cord 1 is 
tied to the ceiling of the elevator and the other two cords 2 and 
3 are tied to the elevator floor as shown in the figure. When 
the elevator is stationary the tension force in each of the lower 
cords is Т = 7.5 М. Take g = 10 m/s*. Now the elevator starts 
moving with given four accelerations shown in column 1. 
Column II given the displacement of the block with respect to 
elevator when it is accelerating. Column IIl gives tension in the 
cords when elevator is accelerating. 


Elevator 


Column 1 Column 2 Column 3 
(acceleration of the elevator in (displacement of the block (Tension in the cord) 
different cases) with respect to the elevator 
upto new equilibrium position) 
() | 1 m/s* upward (i) [7.5 cm downward (P) [2.5 № 
(П) |1.5 m/s" upward (ii) | 2.5 cm downward (Q) | 5N 
(ШІ) | 2 m/s” upward (ІІ) | 15 cm downward (В) | 172.5 № 
(IV) | 33 m/s? downward (iv) | 5 cm downward (S) | ON 
11. Tension in cord-1. 
(A) (1) (i) (S) (B) (I)(i) (R) 
(C) (III) (ii) (P) (D) (IV) (iii) (Q) 
12. Tension in cord 2. 
(А) (1) (iv) (P) (В) (I)(i) (Q) 
(C) (11) (iii) (В) (D) (IV) (ii) (S) 
13. Tension in cord 3. 


(A) (1) (i) (P) (В) 0110) (Р) 
(С) (II) (iii) (S) (D) (IV) (iii) (R) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A uniform ring of mass m is placed on a rough horizontal fixed surface 
as shown in the figure. The coefficient of friction between the left part 
of the ring and left part of the horizontal surface is ш = 0.67 and 
between right half and the surface is н» = 0.27. At the instant shown, 
now the ring has been imparted an angular velocity in clockwise sense 
in the figure shown. At this moment magnitude of acceleration of 
centre O of the ring (in m/s?) is (take g = 10 m/s?) 


A power output from a certain experimental car design to be shaped like a cube is proportional to 
the mass m of the car. The force of air friction on the car is proportional to Av?, where v is the 
speed of the car and A is the cross-sectional area. On a level surface the car has a maximum 
speed Vmax. Assume that all versions of this design have the same density. Then Vmax is 


proportional to m". Find C. 


A solid cylinder rolls from the back of a large truck travelling at 10 
m/s to the right. The cylinder is travelling horizontally at 8 m/s to 
the left relative to an observer in the truck. The ball lands on the 
roadway 1.25 m below its starting level. How far behind the truck 
does it land (in m)? 


A flexible drive belt runs over a frictionless pulley as shown in 
figure. The pulley is rotating freely about the vertical axis 
passing through the centre O of the pulley. The vertical axis is 
fixed on the horizontal smooth surface. The mass per unit 
length of the drive belt is 1 kg/m and the tension in the drive 
belt 8 N. The speed of the drive belt is 2 m/s. Find the net 
normal force applied by the belt on the pulley in newton. 


A thin heavy metal plate is being bombarded by a perpendicular 
beam of gas particles from both sides as shown in the figure. The 
solid dots are representing the molecules hitting from left side and the 
faint dots are the molecules hitting from right side. The mass of these 
gas particles is т = 10” kg and velocity before hitting is Уус 5 m/s. 
Volume density of the gas particles оп both sides is n = 10° рег m*. 
Each beam has an area А = 1 m and the collisions are perfectly 
elastic. What is the external force F (in newton) required to move the 
plate with a constant velocity v = 2 m/s. 
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Chemistry PART - Il 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


SECTION – А 
(Опе ог More than one correct type) 


MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


Pure PCl;(g) was introduced into an evacuated vessel and comes to equilibrium at 247°C and 2 


atm pressure. At equilibrium the equilibrium mixture contains 40% by volume of СІ2(9) 
PCI, (g)——=PCl, (9) + Cl, (9) 
Which of the following statement(s) regarding the above equilibrium is/are correct? 


(A) Ke for the equilibrium is 1.6 atm. 
(В) Kc for the equilibrium is 0.071. 


(C) Addition of inert gas to the equilibrium mixture at constant pressure increase the number of 


moles of PCls. 
(D) Increase in pressure increases the number of moles of Clo. 


If 0.53 A is the Bohr's radius for the 15 orbit of hydrogen atom, the correct statement(s) in the 


light of wave mechanical model is/are 


(А) The product of v? and 4лг increases till it reaches at the distance of 0.53 A А 
(В) v? goes on increasing till it reaches at the distance of 0.53 A А 
(С) y goes on decreasing till it reaches at the distance of 0.53 A А 


(0) The nodal point for the 1s orbital is at 0.53 A : 


The disproportionation reaction(s) among the following reactions is/are 
(А) 2NO,(g)- 20H ——>+NO; (aq) + МО; (aq)  H,O(/) 
) 


) 
(В) P, (в) + ЗОН (aq) + 3H,O(/) —— PH, (g) + 3H,PO; (aq) 
(C) CL (9) - 20H (аа) — СГ (аа) + CIO (aq) - H,O(/) 
(D) (CN), -2ОН (aq) —— ON (aq) + OCN (aq) - HjO(/) 


4 
2 


e correct among the following statements is/are 

(A) Calcium carbide on hydrolysis produces acetylene 

(B) Calcium carbide when heated with М» at 1100°C forms calcium cyanamide 
(C) Cyanamide ion is isoelectronic with СО» 

(D) Beryllium carbide on hydrolysis forms CH, 
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Two equilibria are simultaneously existing in a vessel at 25°C 
МО(0)-МО,(0)---4М,0, (0) Kp 


2МО,(0)---5М,0, (0) К =8 atm" 

Initially only NO(g) and NO»(g) are present іп З : 5 mole ratio. The total pressure at equilibrium is 
5.5 atm and the partial pressure of МО» at equilibrium is 0.5 atm. 

The incorrect statement(s) regarding the above equilibria is/are 

(А) К, for the equilibrium is 0.4 atm”. 


) 

(B) Partial pressure of МО, at equilibrium is 1.6 atm. 
(C) Partial pressure of N20; at equilibrium is 2 atm. 
(D) Partial pressure of NO at equilibrium is 2.5 atm. 
The correct statement among the following is/are 

(A) The B —F bond length of BF; is smaller than the B — F bond length of BF, . 
(B) Diborane on hydrolysis forms НзВОз. 
(C) Borazine on hydrolysis produces N3H. 
(D) In Tél, oxidation state of TZ is +3. 

60 ml of 0.1 M NH4OH is mixed with 40 ml of 0.1 M HCI. Which of the following statement(s) 
is/are INCORRECT about the resulting solution/mixture? (Given pK, (NH,OH) = 4.74, log2 = 0.3) 
(A) The pH of the resulting solution is 5.04. 

(B) The resulting solution is a basic buffer. 

(C) The pOH of the resulting solution is 9.26. 

(D) The resulting solution is acidic due to hydrolysis of NH4CI. 
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This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 


(Matching type - Single Correct Option) 


options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


26. 


27. 


28. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 


three columns of the following table. 


Columns 1 contains integrated rate equation, Column 2 contains half-life and 


Column 3 


contain graph corresponding to different order reactions, ‘a’ is initial concentration of 


reactant and a — x is the concentration at time t. 


Column 1 Column 2 Column 3 
0) i (i) а (Р) 
EE цагг | 
(1) x (ii) 0.693 (Q) 
к= = tye = р" ^ 
(Ill) | 2.308, а ША NN: d (R) 
р qax T5 ka 1 
1-> 
(IV) "EM (iv) te = З, (5) : 
21 (а-хр а? ae be 
1-» 


For the decomposition of HI on the surface of gold the only correct combination is 
(A) (HI) (ii) (R) (B) (II)(i) (P) 
(C) (IV) (i) (P) (D) (1) (iii) (2) 


For the reaction N,O, ——>2NO, +50,,the only correct combination is 


(A) (HI) (ii) (Q) (B) (0(1) (P) 

(C) (1) (i) (S) (D) (ІМ) (i) (P) 

For the reaction 2A ——+Pr oduct, the rate equation is 

г-КЇА| 

Which of the following is the only correct combination for the reaction? 


(A) (1) (iii) (P) (B) (II)(iii) (S) 
(С) (10 (i) (S) (D) (1) (іі) (R) 
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Answer 29, 30 and 31 by appropriately matching the information given in the three 
columns of the following table. 


Column 1 Column 2 Column 3 
Hybridisation of central atom Shape of molecule/ion No of lone pair in the 
central atom 
( [sp (i) | Linear (P) Jo 
(I) | sp? (ii) | Square pyramidal (0) |1 
(1) | 5р ч (iii) | T-shaped (R) 2 
(IV) | sped? (iv) | See-saw (S) 3 


For the ion BrF, the only correct combination is 
(A) (IN) (ii) (Q) (В) (IV)(ii) (Q) 
(С) (10) (ім) (P) ( i 


For the ion [ICI,] , the only correct combination is 


(A) (11) (i) (S) (B) (II)(iii) (Q) 
(С) (IV) (ім) (R) (D) (IV) (i) (R) 
For the molecule XeOF;, the only correct combination is 

(A) (IV) (ii) (Q) (B) (IV)(iii) (Q) 
(C) (III) (iv) (P) (D) (11) (iii) (R) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


4 mol of a mixture containing one mol each of LiNOs, NaNOs, Са(мОз) and Мо(МОз)» is 
decomposed by strongly heating. The total number of moles of NO2(g) evolved is (assuming 
complete decomposition of all the salts) 


The velocity of an electron in the orbit of hydrogen atom is 5.47 x 10? m/sec. Total number of 
waves formed by the electron in one complete revolution is 


How many of the following species are paramagnetic? 
М», О,, B4, C,, СМ, NO', CO, H;, He; 


6 ml of 0.1 М СНзСООН when mixed with x ml of 0.1 M NaOH, the pH of the resulting buffer 
solution was found to be 5.04. The value of x is (log2 = 0.3) pK, -4.74. 


CH,COOH) 


For the reaction 
A(g)—=B(g)+C(g) 
At 300 K, the average molecular weight of the equilibrium mixture is 83 g/mol. If atomic weight of 


A, B and C are 100, 60 and 40 gram/mol respectively, then the number of moles of ‘C’ present at 
equilibrium in a reaction starting with 10 moles of A is 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 7 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


If a is the root of the equation x — tan x = 3 where ae E =) ; then which of the following is/are 


correct?, (where [.] denotes the greatest integer function and {.} fractional part function) 


(A) lim = (tan a 2: (B) lim ны 5, 


xoa Х-3 xoa x-3 
(C) lim Е (D) lim E 
TM хээ xa tanx 


Which of the following is/are incorrect? 
x(x? -1) 1 
(A) let f: В > В, such that f(x) = 2x + — z ar +[x]+sinxcosx then (where [.] 
4(x -x +1) 8 
denotes the greatest integer function) f is one-one onto 


3 2 
(B) let f: R — R, such that f(x) = X 2X 
sinx+2 


then f is one-one onto 


/2 
(C) let f: R > [1, о) such that f(x)= 21” then f(x) is one-one into 
(D) let f: R — {0} — R such that f(x) = |x|In|x| then f(x) is one-one onto 


n 4 3 242 4 n-1/ „4 3 242 4 
Let 8.-3| ыг эг. ace | ana =! ын inet ze) | , n= 1,2,3,.....1һеп 
r=0 


r=1 n = n 

167 167 
A) Т,>—- B) T, < — 
(АТ т BrT хад 

167 167 
С) 5,>-- D) 5,<-- 
IG) Sn een ID) «$565 


Space for rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I (Paper-1)-PCM-JEE(Advanced)/18 16 


40. Which of the following option(s) is/are incorrect? 
A) Т SIT вах) 008 ш dx < 221. 1 + : ЖЕ лес 3 
: X Л n 
2 1 1/3 1 1/3 
(В) — < [3* dx« [4 dx 
3-2 б 


(С) Т.Бах (8 -3ysinx dx > n 
0 


1 "?tanx 1 
(D) —< dx « 
4 1 x 43 


dy 
Кух 2y 
41. The most general solution of the differential equation X = £X sin? (x + у?) is 
X 


2(у/х) 
4 


2 А 3 
o) +tanc =0 (D) tan(x? « y*) - 2Y- *c-0 
4 4 X 


NINE _ ЕР Щщ 1. 
(А) -200(х +y )- +c=0 (B) -200(х +y*) +e° =0 


(C) -усоцх° +y?) 


42.  Letf(x) = 2x? – Зх? - x + 3 then which of the following is/are incorrect? 


оу” is not differentiable at exactly 1 point 
= [f(x) + A], (A € prime number) is discontinuous at 3 points if x е [0, 1] 


43. If [e^ inu хөөх - S р, = е! :g(x)«c then which of the following is/are incorrect? 
(A) f(0) is equal to = 1 


(B) number of solution(s) of the equation (a9) 7 UM igs 


(C) number of solution(s) of the equation (g(x) = ——x° is 1 


(D) f(x) is an even function 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the three 
columns of the following table. 


Column-1: real valued function; Column-2: continuity of the function; Column-3: differentiability of the 
function; Match the following Column(s) 


Column-1 Column-2 Column-3 
(i) continuous (P) not differentiable 
() f(x) = 1х —6| — |x — 8| — |x? — 4| + 3x – |x - 7? | 
ҮхєВ at 3 points 
(П) f(x) = (x7 — 9) + 11x + 24| + іпјх — 7| (ii) discontinuous ata | (О) not differentiable 
+ cos|x — 4| + (x — 1)** sin(x — 1) single point only at 4 points 
(зо тг x«-1 
2 
(IIl) t(x) = E sos! (4x -3x) ТҮП (iii) discontinuous а12 | (R) not differentiable 
2 points at 2 point 
(x-1)? : d«x«2 
|І ім) discontinuous at 3 | (S) not differentiable 
(IV) f(x) = {sin x}{cos x} + (sin®x{x})([x]), x є [-1, 2л] (У points (S) at 5 points 


(Where [.] denotes the greatest integer function and {.} fractional part function) 


44. Which of the following combination is correct? 
(A) (1) (i) (R) (В) (111) (ii) (R) 
(C) (IV) (iv) (P) (D) (1) (i) (О) 
45. Which of the following combination is correct? 
(A) (11) (iii) (5) (B) (III) (i) (P) 
(C) (II) (iii) (R) (D) (ІІІ) (i) (R) 
46. Which of the following is correct? 


(A) (1) (i) (S) (B) (IV) (i) (S) 
(C) (1) (ii) (S) (D) (1) (ii) (P) 
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Answer 47, 48 and 49 by appropriately matching the information given 


columns of the following table. 


18 


in the three 


Column-1: real valued function; Column-2: domain of the function; Column-3: range of the function. 
Match the following Column(s) (where [.] denotes the greatest integer function and (.) denotes fractional 
part function) 


domain of f(x) is 2 


Column-1 Column-2 Column-3 
Г 3 3 (i) number of (P) set of all non 
() (х) = 095 (х-1) | | х-3) | integers in the positive 


integers v (1) 


(ii) number of 


(Q) set of all non 


[ 2 2 2 r i 
(I) + (х) = о, | sin) In Маа [I cosl n| лиг integers not in the negative 
5 1-х 1-х domain of f(x) is 2 integers 
|х -5|-2 (iii) number of (R) set of all 
(Ш) f; (x) 2 4—————— integers in the positive 
x +10x +21 domain of f(x) is 3 integers 


(iv) number of 
integers in the 


(IV) f, (х) = 
MEE 21:24 
47. Which of the following combination is correct? 
(A) (1) (ім) (Р) (В) (1) (iv) (R) 
(С) (1) (ii) (В) (D) (11) (i) (S) 


48. 


49. 


Which of the following combination is correct? 
(A) (IV) (i) (P) 
(C) (IV) (i) (Q) 


Which of the following combination is correct? 
(А) (11) (iv) (P) 
(C) (1) (i) (P) 


(B) (IV) (i) (P) 
(D) (IV) (i) (R) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If the value of A for which the equation cot? A + cot? A |cot A + x| + |cot? Ax + 1| = 1 has not less 
than 6 different solutions which are integers аге [cot ' о, л) U [cot В, cot ' ү], then 
la + 30(By)^| is equal to (where A е (0, п)) 


Let f(x) be a differentiable and g(x) be a twice differentiable function such that |f(x) — 1| < 1 and 
Р(х) = g(x). If f(8) + 07(3) = 20 then number of value(s) of c e (0, 4) such that g(c)g"(c) > 0 is/are 


Let f(x) be a non-constant thrice differential function defined on (—eo, о) such that 
(53) - (2 and f'(0) = ІН ={'(2)=f'(3)= ІН =0 then the minimum number of 
zeroes of h(x)  (f"(x))? + œf” (x) in the interval (0, 9] is 2k then k is equal to 


If v h e R —{0}, two distinct tangents can be drawn from the points (2 + h, 3h — 1) to the curve 
y = х? - 6x? — a + bx then : is equal to 
плк +263 +k? +k+1 1 


Let lim У ————————————— = — then A is equal to 
ino 3n? +n? +n+5k 3 4 
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ANSWERS, HINTS & SOLUTIONS 


PART TEST - I 
PAPER-1 
ANSWERS KEY 
Q.No. | PHYSICS | Q. No. CHEMISTRY Q. No. MATHEMATICS 
1. A, B 19. A,C 37. A, B, C, D 
2. B,C 20. A,C 38. А, В, C, D 
3. A,C 21. А, В, C, D 39. B,C 
4. B,C 22. А, В, C, D 40. A,C 
5. A, C, D 23. B,C 41. A,C 
6. B,C 24. А, B 42. А,В,С 
7. A,C 25. A, C, D 43. A, B, D 
8. с 26. В 44. с 
9. В 27. А 45. D 
10. D 28. D 46. A 
11. B 29. B 47. B 
12. А 30. А 48. с 
13. с 31. D 49. с 
14. 4 32. 5 50. 4 
15. 9 33. 4 51. 0 
16. 4 34. 5 52. 9 
17. 8 35. 4 53. 1 
18. 8 36. 2 54. 5 
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Physics PART - | 
ЅЕСТІОМ – A 
1. 20 - Т; = 2a (for 2 kg block) 44440) 
Tə- 10 = 1a (for 1 kg block) ...(ii) 
ры JPE 1 (2-8 (forthe shaft + disc system) 
12 QR E 1/2 Ы 
So, T; - Т = 2а ....(iii) 
After solving these three equation 
a-2m/s? 
2 3R? zn 
2. Vom = ФА v 0% (from pure rolling) 
1 ə 12 422» 
mgh = 3 Уот + 86" mR*o* (from conservation of energy) 
_ [10gh 
VAS 
3. From free body diagram of sand particle 
tan Ө = us = h/R 


| 1 52 h 
work required = | —xR^hpg |— 
aurea = (fog! 
The system is in unstable equilibrium. 


—n 


R 


4. For small angle of inclinations, ball rolls without slipping. So there is no work done by friction. At 
some critical angle Oc, the ball starts slipping. For 0 > Өс, energy would be lost due to work done 
by kinetic friction. But again for (0 = 7/2), friction would be zero. 


5. As going up, speed of the particle is decreasing and hence the time taken in crossing the 
windows will be t, < t» < їз (If W4 = W2 = W3) 
Simultaneously AV c t 
АМ, < АМ, < AV3 
For unequal windows t; = t» = їз may be if Wa < We < W; 


dU A B 
6 Е--------- 
dr r 32 
For equilibrium F = 0, r = A 
B? A B : 
a. me for ry 2 — 
бА | 22-31 (for ro 3) 
7. AP = 2(1- j) - 2(-2i - 2j) 
= 6i «2j kg-m/s 
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So, AP makes angle tan” B with positive x-axis which is also the direction of normal force 


exerted on the ball. So the plane surface makes an angle tam" B with positive x-axis. 


Center of mass of a triangular uniform plate from its base is r- 1m 


7 5 
=—x 
7 


laxis = амп? +MR? = MR? x9 =9 kg-m* 


U 3 
Эн Mhoy = 2/3) -2т 


For elevator acceleration 1.5 m/s?, tension in cord 2 and cord 3 is zero 
So, Tı- 150 = (15) (1.5) 
= Tension in cord 1, Т; = 172.5 N 


For elevator acceleration 1 m/s?, tension in cord 2 and cord 3 decreases. 
So, 165 + AT- 2 x (7.5 – AT) -150 = (15) (1) 

=> AT=5N 

= Tension in cord 2, T2=2.5N 


For elevator acceleration 2 m/s?, tension in cord 2 and cord 3 is zero. 
So, Т; – 150 = (15) (2) 

= Tension іп cord 1, T; = 180 N 

So, displacement of block = 15 cm downward. 


SECTION - C 
л/2 
| К Dd = 2(u - ug)RAg 
0 


204 = He )RAg _ 4 ii RdeAg 
2nRX 


. а = 


(where К is а proportionalty constant) 


<. t= 0.5 sec 
Distance of the cylinder from the truck = 8 x 0.5=4m 
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2 
17. 2Tsin -dN = ARO (А is linear mass density of belt) 


г Таб — dN = Av^do 
Ид ал n 


2 2 2 
г во total normal = | dNcoso = | тсоѕвао av? І cos 040 


ah SE 27 
2 2 2 


- N = 8 newton 


18. F= 2mnA[(vo +v)? — (vo — у? | 


= 2010728) (1029) (1) (5 +2)? – (5-2)? | 
-02х40-8М 


Chemistry PART - Il 


ЅЕСТІОМ – А 
19. Von 
40 
Psa, = Ri c= = 0.8 atm 
PCI Cl “100 


. 0.8x0.8 
" 040 
Ko 1.6 
3 (RT)" 0.0821х520 


Increase in pressure increases the number of moles РС!, (0). 


K = 1.6 atm 


= 0.037 


20. 


r—> 


21. All the reactions are disproportionation reactions. 


22. CaC, + 2H,0 ——Ca (OH), +C,H, 
CaC, +N, ——>Ca(NCN)+C 
Be,C + 4H,O —— 2Be(Oh), + CH, 
Cyanamide ion [N = C = М]? is isoelectronic with СО». 
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24. 


25. 


26. 


27. 


28. 
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NO(g) +NO,(g) ==N.0, (9) 

3P 5P 0 

ЗР-х 5P-x-2y X 
2NO, (9) — NO, (9) 


5P-x-2y y 
EM N20, =. Ро, 
Py = 2? 2 
(Pro, } (0.5) 
Ро, =2 atm 
гу-2ашт 
Pia = Pro + Рмо, + Po, “Ро, 
55-3Р-х-05-х +2 
ЗР = 3, P=1 


5P-x-2y = 0.5 
5х1-х-2х 2 > 0.5, х= 0.5 atm. 


= Po, 


Kea 9. 
^ (оХВю,) 
_ 0.5 
22254118 
Pio =2.5 atm Po, =0.5 atm Бо, =0.5 аїт,Р = 2аїт 


N 


= 0.4 atm 


B - F bond іп ВЕ; is smaller due to Рл-Рл back bonding. 
B,N,H, + 9H,O ——9 3NH, + 3H,BO, + ЗН, 

In TZ Із oxidation state of T/is +1. 

NH,OH+ HCI ——NH,Cl+ H,O 

60x0,1=6 409 1-4 Q 

The resulting solution is a basic buffer. 


OH = pK, +1о AINE. 
АЕ ЕРЕ “ын,он| 


pOH = 4.74+ log; - 5.04 
pH = 14 —5.04 = 8.96 


Decomposition of HI on surface of gold is a zero order reaction. 


For a 1° order reaction k = E909 oeste. 
t a-x 
For 2™ order reaction k = (x = : 
tla-x а 
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Solution for the Q. No. 29 to 31. 
F 
ES | P d | 
Вг 
“ҮГ” 
Hybridisation — ѕр?а? 


Shape - square pyramidal 
Lone pair in central atom = 1 


Hybridisation — sp°d 
Shape - Linear 
Lone pair in the central atom = 3 


Hybridisation — sp°d 
Shape — T-shaped 
Lone pair in the central atom = 2 
SECTION - C 

82. | 2LiNO, —*>Li,O + 2NO, + 20, 

1 mol of LiNOs will produce NO; = 1 

2Mg(NO, ), —-— 2MgO + 4NO, + O, 

1 mol of Mg(NO, ), will produce NO; = 2 

2Ca(NO, ), —-— 2Ca0 + 4NO, +0, 

1 mol of Ca(NO, ), will produce NO; = 2 


2NaNO, —*—>2NaNO, +O, 
Total number of moles of NO» produced = 5 


33. V =2.188x10° x m/sec. 


2 2.188x10° x1 2 


547x105 
г. According to de-Broglie, total number of waves made by an electron in one complete revolution 
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34. The following species аге paramagnetic. 
N}, O;, B,, H;, He; 
35. CH,COOH- NaOH —— CH, сорма O 
6x0.1-0.6 601 
0.6-0.х 9 
The resulting solution is а buffer solution. 
[CH,COO | 03-1 0.x 
H = pK, +100 = SOS а 
pH = pK, + 10g [CH,COOH] 0.6 -0.x 
І042-104---- on 
pH = pK, «log — —— 0.6 - 0.x 
0.6 - 0.x 0.x 
564 54.743409 .— — 0.6—0х 
0.6—0.х УЕД 
36. A(g) ——3B(g)- C(g) 
10(1-о) 10a 100 
pee eh фы ans 
2 2 
_ D-d 
d(n-1) 
= 50 - 41.5 -02 
41.5(2-1) 
-. Number of moles of ‘C’ at equilibrium =10a = 10х0.2 = 2 
Mathematics PART - 11 
ЗЕСТІОМ-А 
37. Shown in the figure y-axis 
1 1 
х-- х-- 
38. (А) x = Х 


1 
+_4) 4{(x-1/x 
ГА 


БЭ) 
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а 


80: #(х) -2x«[x] - zsin2x injective but not onto 


(В) f'(x) = =x? cos x + x° (8 sin x + 2 cos x) + 4x(sin x + 2) 
Many one onto 


п-1 
39. T, = 3 8 where f(x) = xt + x? + x° + 2, f(x) is an increasing function for v х» 0. 
п (п 
T, -їнөн(2) bx «(1-1 
n n n 
1 
Т; «f(x + х3 + х2 +2) ах o 
J 60 
s,- ir. T) 7” Ч лэг 
nein n| Хп n 60 
Пл : 
40. (А) Let Ц 2225 - А, 
0 


1 т ‚ 2т 
А, [вле costa f 


8-1| 1124 1) 


T 


(C) P ee > (8v sinx (8 -3Vsinx) 


(D) 1<tanx < 483 and Su 
T X T 
So: 3 2 їапх 2 443 
Tt X Tt 
1 vy fy 
41. 2<05ес (x? куар +y*)=2{ 4) 4x) 
1 2(у/х)” 
= geo ey" жле. 
7/8 
4.  dé-[f(fQ)dx ee (1) 
ле 7 
I= |1((1-хуө- [t(t-fG))dx 022. (2) 


1/8 


So, 2l = 


(1- 
1/8 

3 

4 
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ЭЛ sin2x ЭЖ cos’ x ' (cos? x 
43. [ехе x e ( xtanx— 5 Jos - fens хах ТУР (хөөс x- tanx) 4 2 


2 
2 y COS X 
= өХх86 x-tanx , d +С 


44.-46. (I) f(x) = IIx – 6| — |x — 8|| — Ix? — 4| + Зх – |x – 7|° is continuous v x е В and not differentiable at 
x2-2,2,6,7&8 
(П) f(x) = (x? — 9)? + 11x + 24| + sinlx — 7| + cos|x — 4| + (x — 1)?? sin(x — 1) is continuous 
Vx e Rand not differentiable at x = —8 & 7 


(xe - 50 x«-1 


(1) f(x) = E -F Joos" (4x° -3x) : -1<x<1 is discontinuous at x = —1 & 1 not differentiable 


(x-1)? : d«x«2 


at x = -1, -5 81 
(IV) f(x) = {sin х сов x} + (5їп°л{х})([х]), x e 1, 2л] 


Let g(x) = (sinx{x})([x])(sin? n{x}) 


cont. at x = | 


g’(I*) = 9 (7) so differentiable at x = | and for {sin x}{cos x} 


Doubtful points for non differentiability are x = 0, = т, И 
"2 {sin x}-{cos x} is discontinuous at x = 0, 2 2л, 
So not differentiable at x = 2nz, 2пл + > 
зет) 
47.49. 0) 1 ^ ) < Ix - AP ex - 3f « o 
FEES 2 
(M) u ШЕНДЕР cae | 
1-х - 
2 
"0 2 < oo 
1-x 
—oo < In « oo 
1-x 
So; -V2 <u< V2 


(1) Let x + 5| = t; g(t) € (o МЕН 
(1-2) 


Вр v. 
o) = n-21142j 
(IV)0<cos'x <n 
—o < In(cos™ x) <Inx<2 
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50. 


51. 


52. 


53. 


54. 


SECTION - C 
Let cot A = a then а? + aja + х| + Ja +1] e 1 
la? + а2х| + Jax + 1| = (ах + 1) — (ax + а?) 
lal + |B] =a — В 
So, a >0 and Bp <0 
Now take cases: а<-1 апа-1 <а<0%0<а<1 


Есе 


Finally we get, а є (о, 


"Oxf(x) <2 
P (3) e |-2/5, - 4 |u| 4, 245] 
Also fo(x)ax = ШІСІ = (t(4)-f(0) e(-2, 2)) 
0 0 
Саѕе-1: Let g(x) > 0 and g"(x) > 0 
4 
Clearly | g(x)dx > Area (MDKS) = 
0 


Which is a contradiction 
Thus, there is no such C 
Similarly саве-ЇЇ: Let g(x) < 0 and g"(x) 40 


f 0) =); h(x) - (FG) (9) 


Clearly: h(x) has minimum 18 zeroes 
у”-0->х-2 Y 
Let P be the point of inflection 


So; P = (2, 2b -a— 16) 
Equation of tangent line passing through inflection 


Point: y=(b-12)x-a+8 oa, (1) 
Let Q=(2+h, 3h - 1) 
LocusofQ:3x-y27 4... (2) 


From equation (1) and (2), we get ! 
So; а = 15 and b = 15 


(лк“ +2k° +k? +k +1) 


| 
neice (Зп +п2+п+5к) о 3 315) 15 
5 
n 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE JEE (Advanced)-2018 


PART TEST - I 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 - 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate ПТС 
ЕПШШ 


КЕЕ ГЫ ЛЕ ЫЕ ЕЕ ЕШ 
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Useful Data 


PHYSICS 
Acceleration due to gravity 9 = 10 m/s? 
Planck constant h = 6.6 x10% J-s 
Charge of electron е = 1.6 x10 "°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10? C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J K' тог” 


CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
- 1.987 = 2 Cal Кто”! 
Avogadro's Number Na 6.023 х 107 
Planck’s constant h 6.625 x 10°“ J.s 
6.625 х 1077 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10” kg 
1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N-7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, C=12, N=14, О-16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, 1-127, Хе-131, Ba=137, Pb=207, U=238. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-PT-I (Paper-2)-PCM-JEE(Advanced)/18 


PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 

Numerical answer type questions with answer XXXXX. XX 

If answer is 348.4 / 251.37 / 213 

Correct Method : 
3/41] 8 
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Physics PART - | 


SECTION - А 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A semicircular wire of radius R is oriented vertically. A small bead is Bead 
released from rest from the top of the wire. It slides without friction 
under the influence of gravity to the bottom, where it then leaves the 
wire horizontally and falls distance H to the ground. The bead lands 
a horizontal distance D away from where it was launched. Which of 
the following is correct graph of RH versus D*? 


(A) RH 


D 


D? 
(C) RH | | (0) RH 
D* 


g, 


Space for Rough work 
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A folded plate OABCDEFO made of 
materials such that part OABO (say part(i)), 
BCDOB (say part(ii)) and DEFOD (say 
part(ii) has mass 4m, т апа т 
respectively. Part (i) is а uniform 
semicircular plate of radius R/2 and is on 
the xy plane. Part (ii) and (iii) each is a 
uniform quarter circular plate of radius R on 
xy and xz plane respectively. The whole 
system is free to rotate about y-axis. A 
particle P of mass m moving with velocity 
vo hits to a point located at the 
circumference of the part (iii) and sticks to 
it. The point is at a distance R/2 from x-axis 
as shown in the figure. Angular velocity of 
the combined system just after the collision 


is 
V 2у 
А Ei B £50. 
(A) 4R (8) 5R 
3v V 
Cc) —2 р) © 
(C) 5R (D) OR 
A very large plank P of some unknown mass is being y 
moved with velocity voi under application of an external = д 
force (not shown in figure). Simultaneously a block В of Е в 2 
mass m placed on the plank is also moving with velocity z Vo ! 


vo. All these velocities are with respect to ground 


frame and at t = 0. Coefficient of friction between the 
plank and the block is u. Choose the correct option(s). 
(A) Kinetic friction force acting on the block, at t = 0 is -uumgk . 
(B) At t = 0, power developed (with respect to ground frame) by kinetic friction force on the block 
..  umgvo 
Bis ----- 
42 
(C) At t = 0, power developed (with respect to ground frame) by kinetic friction force on the block 
Bis —umgv2v, 
(D) At t = 0, heat dissipation per sec in the system is 24/2 umgvo. 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


А rope AB of linear mass density à is placed on a quarter vertical fixed 
disc of radius R as shown in the figure. The surface between the disc 
and rope is rough such that the rope is just in equilibrium. Gravitational 
acceleration is g. Choose the correct option(s). 

(A) Coefficient of static friction between rope and disc is u = 1. 


(B) Coefficient of static friction between rope and disc is u = - 


(C) Maximum tension in the rope is at the top most point A of the rope. 
(D) Maximum tension in the rope is ARg(V2 -1). 


A particle P is projected at t = 0 from a point on the surface of a p/ 
smooth inclined plane as shown in the figure simultaneously 
another particle Q is released on the smooth inclined plane о 


from the same position. P and Q collide after t = 4 seconds. 
Then choose the correct Option(s). 
(A) Trajectory of particle P in the frame of Q is parabola during 
the flight of particle P. 
(B) Speed of projection of P is 20 m/s. 60% 
(С) Relative velocity of Particle Р in the frame of Q changes 
linearly with time during the flight of P. 
(D) Acceleration of particle P in the frame of Q is zero during the flight of P. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-PT-I (Paper-2)-PCM-JEE(Advanced)/18 


A disc is free to rotate about an axis passing through its centre and ау 
perpendicular to its plane. The moment of inertia of the disc about its 4^ 
rotation axis is |. A light ribbon is tightly wrapped over it in multiple 1 
layers. The end of the ribbon is pulled out at a constant speed of u. Let 
the radius of the ribboned disc be R at any time and thickness of the 
ribbon be d(<<R). 


R 

(A) Angular acceleration of the disc at any instant is proportional to ав? where R is radius of the 
ribboned disc. 

(B) Angular acceleration of the disc at any instant is proportional to 53 where R is the radius of 


the ribboned disc. 


(C) Force required to pull the ribbon at constant speed u is F = 2 
(D) Force required to pull the ribbon at constant speed u is F = E: 
T 


A plank with a uniform sphere placed on it sphere 
rests on a smooth horizontal plane. The 
plank is pulled to right by a constant force 
F. If the sphere does not slip over the 


plank, then 
Plank 22 Е 


(A) Both have the same acceleration. 

(B) Acceleration of the center of sphere is less than that of the plank. 

(C) Work done by friction acting on the sphere is equal to its total kinetic energy. 
(D) Total kinetic energy of the system is equal to work done by force F. 


A uniform rope of liner mass density X and length 


£ is coiled on a smooth horizontal surface. One 
end is pulled up by an external agent with 
constant vertical velocity v. Choose the correct 
option(s). 


(A) Power developed by external agent as a function of x is P = Ахау 
(B) Power developed by external agent as a function of x is P = (Av? + Axg)v 


(C) Energy lost during the complete lift of the rope is zero. 
2 


(D) Energy lost during the complete lift of the rope is Be 
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(Paragraph Type) 
This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


Graphical solution of a two body head on collision 
A block A of mass m moving with a uniform rd Vo Strikes another identical block B kept at rest on a 
horizontal smooth surface as shown in the figure-(i). We can bcd: linear momentum. 


ЕЕЕ ЕЗІ 
Smooth horizontal surface 
figure-(i) 


figure-(ii) 
So, mvo = mv, + тув (уд and vg are the velocities of the blocks after collision) 

< М = VA + VB ...(i) 
If the collision is perfectly elastic 

Pocos od ca 

тус ==mv4 +—mv 

ата eu e 

=> v$-v4-và ...(ii) 


Both the above equations (i) and (ii) are plotted on уд – ув plane as shown in figure (ii). This plot can be 
used to find the unknowns v4 and vp. 

For example, the solution of the situation in figure (i) is va = 0, vg = Vo (point y in the plot) 

Because уд = Vo, Vg = 0 (point x in the plot) is not physically possible. 

Now answer the following questions based on the above comprehension. 


j 5 collision is perfectly inelastic, then the | - Bs plot is 
VB VB 
| ET | | VA 
ES (D) | 
Уд 
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10. In a situation, block A is moving with velocity 2 m/s and strikes 
another identical block В kept at rest. The v4 — vag plot for the 
situation is shown. m and / are the intersection points whose va, 
vg coordinates are given in the figure. The coefficient of restitution 


of the collision is 
(A) 1/2 


(B) 
(C) 1 
(D) Collision not possible 


SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


11. A table has a heavy circular top of radius 1 m and mass 2 kg. It has four light legs of length 1 m 
fixed symmetrically on its circumference. Find the maximum mass (in kg) which may be placed 


anywhere on this table without toppling it. (take V2 — 1.4 ) 


12. A cylindrical massless cork of length / = 10 cm and radius r = 3 cm 


is slowly extracted from the neck of a bottom opened bottle. If the 
normal pressure between the bottle and un-extracted part of the 


5 
cork at any instant is constant and equal to P= 19: N/m?, find the 
Tt 


work done (in Joule) in extracting it completely. The coefficient of 
friction between the cork and bottle is u = 0.3. 
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13. A bead under the influence of gravity, sides down a frictionless wire 0 
whose y coordinate is changing with x co-ordinate as shown in the figure. 
Assume that at position O the wire is vertical and the bead passes this bead 
point with a given speed vo downward. If the shape of the wire is such 
that the vertical component of velocity remains vo at all time, find 
b y 


(agvox)? 
2 


(a + b + с) in the shape function of wire given by y = , where g 


is gravitational acceleration. 


14. A heavy block B is sliding with constant velocity u = 5 m/s 
on a horizontal table. The width of the block is L = 4 m. 
There is an insect A at distance d = 3 m from the block as 
shown in the figure. The insect wants to cross to the 
opposite side of the table. It begins to crawl at a constant 
velocity v at the instant shown in the figure. Find the least 
value of v (in m/s) for which the insect can cross to the 
other side without getting hit by the block. 


(Top view, slightly skewed) 


15. A body is projected vertically upwards with a velocity u = 5 m/s. After time t another body is 
projected vertically upward from the same point with a velocity v = 3 m/s. If they meet in minimum 


time duration measured from the projection of first body, then psi 560 find k. (where g is 
g 
gravitation acceleration) 


16. A car can pull a trailer of twice its mass up a certain slope at a maximum speed v = 1 m/s. 
Without the trailer the maximum speed of the car up the same slope is 2v. The resistance to the 
motion is proportional to mass and square of speed. If the car (without trailer) starts to move 
down the same slope, with its engine shut off, eventually it will acquire a constant speed v;, then 


find v? (in m/s’). 
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A dumbbell consists of two balls A and B each 
of mass m = 1 kg and connected by a spring. 
The whole system is placed on a smooth 
horizontal surface as shown in the figure. 
Initially the spring is at its natural length, the ball 


bee | 8 | 
B is imparted a velocity vy = == m/s in the 
p y 0 dz 
direction shown. The spring constant of the 
spring is adjusted so that the length of the spring at maximum elongation is twice that of the 
natural length of the spring. Find the maximum potential energy stored (in Joule) in the spring 
during the motion. 


A disc shaped body (having a hole as shown in the figure) of mass 
m = 10 kg and radius R = Tm is performing pure rolling motion 


on a rough horizontal surface. In the figure point O is geometrical 
center of the disc and at this instant the centre of mass C of the 
disc is at same horizontal level with O. The radius of gyration of the 
disc about an axis passing through C and perpendicular to the 


plane of the disc is and at the instant shown the angular velocity 


of the disc is w= 1 тайвео in clockwise sense. g is gravitation 


acceleration = 10 m/s?. Find angular acceleration одіп rad/s?) of the 
disc at this instant. 


A long plank begins to move at t = 0 and accelerates along a straight track with a speed given by 
v = 212 for 0 < t < 2 (where v is in m/s and t is in second). After 2 sec the plank continues to move 
at the constant speed acquired. A small block initially at rest on the plank begins to slip at 
t = 1 sec and stops sliding at t = 3 sec. If the coefficient of static friction and kinetic friction 
between the plank and the block is 0.s and 0.k (where s and k are digits) respectively, find s + k. 
(take g = 10т/57) 


Three blocks A, B and C of mass m, 2 and m of different 


densities and dimensions are placed over each other as 
shown in the figure. The coefficients of friction are shown. 
Blocks placed in a vertical line are made to move towards 
right with same velocity at the same instant. Find the time (in sec) taken by the upper block A to 
topple from the middle block B. Assume that blocks В and C don't stop sliding before A topples 
from B. (given L = 36 m, р = 0.4 and g = 10 m/s?) 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


21. 


22. 


23. 


Assuming the pulley and string to be massless. Find the distance (in 


In the system shown in the figure, a bead of mass m can slide onthe ^P 
string. There is friction between the bead and the string. Block B has 
mass equal to twice that of the bead. The system is released from 
rest with length / = 18.75 m of the string hanging below the bead. 
meter) moved by the block B before the bead slips out of the thread. 


A stick of mass density à = 8 kg/m rests on a disc of radius R = 
20 cm as shown in the figure. The stick makes an angle 0 = 37? 
with the horizontal and is tangent to the disc at its upper end. 
Friction exists at all points of contact and assume that it is large 
enough to keep the system at rest. Find the friction force (in 
Newton) between the ground and the disc. (take g = 10 m/s?) / E 


(711144:41Х55Х:1:1:11:1:1:1111:1:1:1444142 


A bead moves along straight horizontal wire of length L, starting from the left end with a velocity 
Vo. Its retardation is proportional to the distance from the right end of the wire. Find the initial 
retardation (in m/s?) (at left end of the wire) if the bead reaches the right end of the wire with a 


velocity - (given Vo = 5 m/s and L = 1 m) 
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Chemistry PART - Il 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 


SECTION- A 
(One Options Correct Type) 


(D), out of which ONLY ONE option is correct. 


24. 


25. 


26. 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


10 ml of n NH4OH is mixed with 4 ml of x HSO; solution. The pH of the resulting solution is 


(рК, NH4OH = 4.76), (1092 = 0.3). 
(A) 5.36 (B) 8.64 
(C) 9.26 (D) 4.74 


A catalyst lower the activation energy of a reaction from 200 KJ mol” to 100 KJ mol”. The 
temperature at which the rate of uncatalysed reaction will be same as the rate of catalysed 


reaction at 25° C is (assuming Arrheneous constant A to be same in both the cases) 
(A) 50°C (B) 225°C 
(C) 323°C (D) 596°C 


Which of the following reaction is incorrect? 
(A) 2B,O, + P,O,, —— 4BPO, (В) ВСІ, +3H,O0——>H,BO, + ЗНСІ 


С) 2BF, --б6ман-%%С ,28- 6NaF + 3H (D) B,N,H, + 3HCI——>B,N,H,C! 
3 2 3 3 6 353,933 


(One or More than one correct type) 


MORE THAN ONE of these four options is(are) correct. 


27. 


28. 


Which of the following statement is/are correct? 

(A) In PCl3F2 the P – F bond length is greater than P — Cl bond length. 

(B) N - N bond length in Мэн, is greater than N — N bond length in NoF;. 

(C) In PCl; the P — Cl axial bond length is greater than P — Cl equatorial bond length. 
(D) In SF¢ all S — F bonds have equal bond length. 


4 
2 


e incorrect statement(s) among the following is/are? 

(A) In aqueous solution Na has stronger reducing character than Li. 
(B) LiH is thermally more stable than NaH. 

(C) LizCO is thermally more stable than Ма:СОз. 

(D) KO» is paramagnetic in nature. 
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29. 


30. 


31. 


Which of the following silicates is/are pyrosilicate? 
(А) Sc?Si20; (B) MgSiOz 
(C) CagSiz0g (D) 2п251О, 


Which of the following statement(s) is/are correct? 

(A) Borax on strong heating produces a glassy mass of sodium metaborate and boric anhydride. 
(В) The formula of borax is Naz[B405(OH)2].8H20. 

(C) Aqueous solution of borax is weakly acidic in nature. 

(D) The number of B — O — B bonds in borax is 5. 


Which of the following statement(s) is/are correct for the following equilibrium? 
NH,HS(s) == NH, (g)+H,S(g) 

(A) Addition of NH4HS(s) at equilibrium increases the concentration of NH3(g). 
(B) Addition of NHs(g) at equilibrium decreases the concentration of H2S(g). 
(C) Kp is independent of the amount of NH,HS(s). 

(D) Increase in temperature changes the Kp of this reaction. 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 to 33 


Solid AgNO; is gradually added to a solution which is 0.01 Min СІ and 0.01 Min CO. 
K,,AgCl = 1.8x10°" and K,,Ag,CO, -4х10:7. 


32. The minimum concentration of Ад” required to start the precipitation of AgaCOs is 
(A) 2x 10°M (B) 4 x 10? M 
(C) 4 x 10* M (D) 2 x 10? M 
33. The concentration of Cl when АдгСО, starts precipitating is 
(A) 1.8 x 10? M (B) 1.8 x 10° M 
(C) 1.2 x 10^M (D) 9 x 105 M 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


In a hydrogen atom the de-Broglie wavelength of an electron is 1.67 nm. The value of principal 
quantum number of the electron is 


For the redox reaction 
xCr(OH), + ylO; + ZOH —— xCrO? + yl +5H,O 
the sum of the stoichiometric coefficient (x + y + 2) is equal to 


The following equilibrium exists in a closed vessel in 1 L capacity 
A (g) - 3B(g) —34C(g) 


initial concentration of A(g) is equal to that of B(g). The equilibrium concentration of A(g) and C(g) 
are equal. K, for the reaction is 


A vessel at 1000 К contains CO»s(g) at 2 atm pressure. When graphite is added the following 
equilibrium is established 

CO, (g) + C(s) 260 (9) 

the total pressure at equilibrium is 3 atm. The value of К, is 


The half-lie period for the decomposition of АВ-(0) at 100 mm pressure is 10 min and at 200 mm 
pressure is 5 min, the order of reaction is 


How many of the following compounds have polymeric structure? 
Boron Nitride, Boric acid, Borazole, Borax, Beryllium hydride, Gypsum, Graphite. 


Total number of solutions from the following which has pH « 7 at 25°C. 
(К.СН,СООН = 1.8 10°, K,NH,OH = 1.8x10°) 


i) 10° M HCI 

) 0.01 M solution of NH,Cl 

i) 0.01 M solution of СНзСООМа 
iv) 0.01 М solutin of B(OH)s 

v) 0.01 M solution of СНӘСООМН, 


( 
( 
( 
( 
( 
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42. 


43. 
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200 ml of 1 M CHCOOH (Ka = 10°) is mixed with 200 ml of 0.1 М HCOOH (Ka = 105). The pH of 
the resulting mixture is 


How many of the following molecules/ion are planar? 
CO; ,МО,, XeF,, XeO,, SF,,I;, COCI,, SO,, CIO; I, CI, (solid) 


How many of the following hydroxides are soluble in excess NaOH solution? 
Fe(OH)s, А(ОН)з, 20(ОН)», Ni(OH)2, Мп(ОН);, Sn(OH)2, Си(ОН)2 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


44. 


45. 


46. 


The shortest wavelength of transition in Paschen series of Не” ion in nanometer(nm) is 


(H =91.12nm] 
Ry 


4 mole of S2Cl,(g) is introduced into a 10 L vessel. The following equilibrium was establised 
5,01, (g) ——328CI, (g) 
at equilibrium 0.2 mol of S2Cl, was present in the vessel. The value of equilibrium constant is. 


A weak base MOH was titrated against a strong acid. The pH at jn equivalence point was 9.3. 


What will be the pH at Žin equivalence point in the same titration? (log3 = 0.48) 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


2! 
11 


" 
-10 ? ye — 5 ( x2. 2 
47. lf | dx ЖЕ) Ба шиг „шт dx =¢ then £4 222 is equal to 
Sue x? 3x41 x? -3х +1 AQX 3х +1 7939 
л 20 
110 110 
A) —— Bj = 
(A) 939 (8) 969 
110 120 
(С) —— Dn 
739 759 
48. Solution of the differential equation x°dy — 2xydx = x°y"dx + x^y?dy is 
xy? х?у* 
(A) у =kx*e 2 (B) у-ку?е 2 
ЖА у (ху)? с2 
(С) у= е ? (0) in 25) 4 +e 
49. If f(x) = Kx + k? – 2 cuts the curve g(x) = ; Inx? at exactly one point then 'k' may lie in the interval 
1 1 1 
А) | —, e By e 
& ee] (а) 
(С) Ё : (D) none of these 
e?'e 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


, By? +x 15 , 
Let y = f(x) be the solution of the differential equation y' = where y d -0 then which 


of the following is/are correct? 


(A) yea 3 Vx 19 
4 
27/4 27 


(с) | f(x)dx < £- 


15/4 


4y? +5 


The solution of the differential equation (x? + 4y? — 5)xdx = (4x? — Зу? — 1)ydy is 


(A) fs цас 


1/3 х°—1 
(в) 2чат'| J| 34-1 
43 х=] 
с) 24ап- /з| 2-1 
43 y -1 


CRANE x^ c1 
(D) tan) V3 
43 y? -1 


-Iin e| 91 «2 Lin |с о 
4 х“ —1 

2 2 

- —In| 6 Е ШЕРІН x? -1| «tanc = 0 
х -1 
2 2 

-1m e| 31 | «2 |—и,/х*—1+е°=0 
х -1 
2 2 

--In| 6| 2. 7 +2 |-In à -1]+e°=0 
y -2 


Let functions are defined from set A to set B where B = (a, p) and a & f are the roots of the 
equation t? —421t- 1-0, then the number of functions which are 

(A) discontinuous only at each even integers if A = [0, 11] is 682 

(В) discontinuous only at each odd integer if A = [0, 11] is 243 

(C) discontinuous only at prime numbers if A = [0, 11] is 81 

(D) discontinuous only at x = 5k(k e Г) if A = [0, 11] is 27 


f f(x 
Да )=2Vx є (1, 3) 
(С) х) 28 v x є (2, 3) 


is a twice differentiable function and given that f(1) = 2, (2) = 5 and f(3) = 10 then 


(В) Р(х) = Р(х) = 2 for some х е (2, 3) 
(D) f"(x) = 2 for some x e (1, 3) 
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0 ; x is irrational 


54. Let f(x) = 2 | р 


if x == (rational) (where HCF (p. q)= 1;p,q> 0) and f(x) 
q 


2q° -4 « q« sin? q 5 
is defined v x » 0 then which of the following is/are incorrect? 
(A) f(x) is continuous at each irrational in (0, о) 

(B) f(x) is continuous at each rational in (0, со) 
(C) f(x) is discontinuous at each rational in (0, о) 
(D) f(x) is discontinuous for all x in (0, oo) 
(Paragraph Type) 
This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 to 56 


Read the following write up carefully and answer the following questions: 


Let y = f(x) be the solution of the differential equation T + Sxtanx =1+xtanx -sinx , where ҚО) = 1 and 
x 
let k be the minimum value of g(x) where g(x) = тах пе -leosy +oos[ y ЫГ x| where y є R, then 
55. Area bounded by y = f(x) and its inverse between x = 2 апа х = 2 is 
(A) 12 (B) 6 
(C) 9 (D) 8 
56. Number of solution of the equation f(x) = 2* — x? + x + cos x is equal to 
(A) 3 (B) 1 
(С) 2 (D) 4 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


<2 
Let f(x) -| then number 
-Х-3 : 2<х<3 


of points in [0, 3] where g(x) is not differentiable is/are 


Ix-1|-|x-2]| ; олы “сэн жин 
Х ; x«l 


Let Q(x) be a function defined for x е [e?, ef] be a real valued differentiable function such that 


О(е?) = 1 and Q'(x) = 2 then maximum value of О can’t exceed a number 


кпп d ea 
Inx 


£ (£ € N), then minimum value of / is 
1 © 14 x?! x 1 
If lim -----| -fthen |-| is equal to 
ПІ 1-х" | H 3 


If the least area bounded by the curves у = x° — 4 and y = Ax + 12 is equal to p then ЕН is 


equal to (where [.] denotes the greatest integer function) 


The range of real constant + for which (1 — tan? t)sin Ө? + tan? t-tan Ө? > 97; always holds 


У 0€ (o z) is [a, B) then P is equal to 
о 


The complete set of non-zero values of ‘k’ such that the equation |x? — 7x + 6| = kx is satisfies by 


4-6 
2 


at least one and at most three real value(s) of x is (~œ, 4] Y |7, о) then is equal to 


Let f be the real valued differentiable function оп R such that e “f (x) = == 4e [2° +6t+5dt 
е 2 


vx e Rand let g(x) = f'(x) then [g’(3)] + [Ig"(3)]] is equal to (where [.] denote the greatest 


integer function) 
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64. Let f(x) = [x] + (х) then the area of the figure bounded by y = f'(x), y = 0 between the ordinates 


x=2 and x -2 is a, then о -t; is equal to (where [.] denotes the greatest integer 
function) 
T TRE EY | 
65. Тоїа! number of distinct x е (0, 1] for which [eat = 8x-2is 
ot +t + 


66. Let 


f(x) = ax" + b sin x-sin 2x-sin3x + cx? sgn(sin x) + d loo(x +\й+х? |+ х(|х+1—|х ПЕ x 
e* +e 

be defined on the set of real numbers, (a > 0, b, c, d є R) if f(—7) = 7, f(-5) = —5, Қ-2) = 3, then 

the minimum number of zeroes of the equation f(x) = 0 is equal to 


SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


67. ifl -|(1-(-›°) | х20х and 8-11-0-9) | “ах then 2-22 is equal to 
2 0 10 
68. If f(x) = 2x? – 3x* + 1 then number of distinct real solution(s) of the equation f(f(x)) = 0 is/(are) 
7k 
k then — is equal to 
102 3 шин 
69. Number of points of inflexion on the curve f(x) = (x — 1)’(x + 2)? is equal to / then 3% is equal to 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 


PART TEST – | 
PAPER-2 
ANSWERS KEY 
Q. No. PHYSICS | Q.No. CHEMISTRY Q. No. MATHEMATICS 
1. D 24. B 47. B 
2. A 25. С 48. А 
З. B 26. С 49. А 
4. A, р 27. B,C,D 50. A, B, D 
5. C 28. A,C 51. A,B 
6. A, С 29. A 52. B,C 
7. B,C, D 30. A, D 53. D 
8. B,D 31. B, C, D 54. B,D 
9. B 32. A 55. A 
10. B 33. D 56. A 
11. 5 34. 5 57. 2 
12. 9 35. 7 58. 7 
13. 8 36. 8 59. 1 
14. 4 37. 4 60. 4 
15 6 38. 2 61. 3 
16. 5 39. 4 62. 7 
17. 2 40. 3 63. 0 
18. 6 41. 3 64. 9 
19. 7 42. 7 65. 1 
20. 3 43. 3 66. 7 
21. 00006.25 44. 205.02 67. 00000.12 
22. 00006.40 45. 28.88 68. 00000.21 
23. 00018.75 46. 8.34 69. 00000.15 
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Physics PART -1I 
SECTION - A 

1. D- E 20(2В) 

9 
2. Moment of inertia of combined system about y-axis 

R 2 

58 2 2 
= 2 pm шиг +mR? = 2mR? 


+ 
4 4 2 
Conservation of angular momentum along y-axis 
тур R атвдо 
2 
Мо 
4R 


3. f, on the block B = м 251-056) 


хэ» 


dQ 2 
олу DET. в [o 
t umgvo 2 LINQV 


4. For equilibrium 


2 2 
ARg [cosodo = нана sin Өөдө 
0 0 


“w= 

At the position of maximum tension in the rope 
ARd6gcos0 = u(ARd6gsinO) 

7. 9 = 45° 

Аї апу Ө, 

dT = ARd6gcos0 - рАВЋабдѕіпе 


Tm ax 


[е ›но|( соѕ0 – ѕіпӨ)аө 
0 


Trax =4Rg[sind + сове]? -angl 2-5 ] ARg(V2 -1) 


5. Acceleration of particle P and Q along the incline is same. 
Acceleration of particle P perpendicular to the incline plane is 10 cos 60° = 5 m/s? 
So, vp 5(2) = 0 
7. Vp = 10 m/s 
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oR = и = constant 
ERN p do -0 
dt dt 
. de вон 
‘dt Rat 
In time dt radius decreases by dR 
—2nRdR = uddt 


For pure rolling motion, static friction would act in the forward direction on the sphere. Work done 
by static friction is change in the kinetic energy of the sphere. Work done by static friction on the 
complete sphere + Plank system is zero. 


F applied by external agent = Weight + thrust force = Axg + Av? 
2 


Energy lost in the complete lift = We — AK.E. – AU = БЕ 


For perfectly in elastic collision both blocks һауе same velocity after collision. 


4_2 
me we cal 
2 3 
SECTION - C 
1 R : 
29| R—— |> R-— 
4 5 Ш 5) 
2 
< =5k 
m 751 g 


ГА 
W = | н2лгхахР 
0 


= nurP/? 


С ees 
= n(0.3(3 x 10°) —-x10“=9J 
т 


———————————A——————»————————————— 
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ү- V5 + 2gy 


and v sin 0 = Vo (as given in question) 


- sing = —o__ 
Jv$ + 2ду 
.1апб= o. 
2ду 
dy № 
dx  J29y 
_ (3gvox)*? 
EE сй 
а-0р-0-8 
Time to cross, 1 = L 
vcos@ 
<. ut= d«Ltan0 = uL 
vcos0 
2 uL 
dcos@+Lsin@ 
Мы х= uL =4 m/s 


ШЕ СТЕ 


If they meet a height h after time Т of the projection of the second. 
Then, h = u(T) - Sat)? = мт-0-507-0° 440) 


2 
т 51 +% 
101-2 
For minimum Т, als =0 
dt 
5012 – 20t -6 = 0 


>t=0.6= S 
g 


For car + trailer system 
Pmax = (mg sin Ө + Зкту2у 
For car only 
Pmax = (mg sin 0 + 4кту2)2у 
2. (mg sin Ө + 3kmv?)v = (mg sin Ө + 4kmv?)2v 
k- gsino 
Бу? 
For down the incline kmv? = mg sin Ө 


Vp = Бу? 
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At the starting (with respect to COM frame) At the instant of maximum elongation (with 
respect to the COM frame) 
Vo M 
2,2 
— — 
_Уо_ No. А 21 
2/2 i 22 
ls 
242 
Conservation of angular momentum with respect to centre of mass (COM) frame 
Vo 7 
2m—2_— -2ту/ 
2/2 2 
_ Yo 
4/2 


From conservation of energy with respect to centre of mass frame 


1 (vf vê 1_ vê 
21 4, 3 = Bilas = Uspring 


1 г) 7mv$ 


= 2 Joule 


E ЭР 2 
+ Uspring wi 32 32 


considering torque of real and pseudo force in the frame of P, 


t= mg” «mo/RZ 


2 2 
2 2 
lp =m +m| R2 42° | юн? 
2 4 2 
а= ӨН _ 29 с гадуе? 
ЗтВ2 ЗА 


dv 
=— att=1sec 
Usg dt 


2р = 0.4 

At t= 3 sec velocities of plank and block are equal. 
- 2+u,9(2)=v att=3sec=8 

оик = 0.3 

284К-443-7 


Since 1725 и, the upper block will move faster than the E 


middle block and hence force of friction on upper block is 
towards left EL 


н 5 
= = т 
419 


ал - Н leftward 
4 
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21. 


22. 


23. 


3 
"= Him Migs! m 
Al еті; 4g 
. 8g - ug (leftward) 


адв = Т (rightward) 


For sliding down the block B, A has to move a distance Z 


relative to block B. 
3L 13 a? 
8 24 


$ t= fE езге 
нд 


mg- T = та; f=T 2T 
2mg - 2T = 2ma» 
So, a; = a2 

Relative acceleration of bead with respect to end = 3a {ar le 


SECTION- D 


-. displacement of block x = la ИТ 
2 3 mg 2mg 


ТА = 0 f 
Nu M9 case 5 
2 
For disc, М sin Ө -1-1с050 
_ Nsin0  Mgsin0cos0 N’ 
1-0050 2(1-со050) 5 Mg 
M = AL and ита А ғ 
t шаг 
ans 
1 
f 2 —AgRcos0 
2 
ксы н es 
2 10 5 
-32 Бар N 
5 


у4/2 L х (-х) 
| vdv = xfi - X)dx 
Vo 0 
=> 3,2 = КІ? 
4 


T : 3 VG 3 2 
So initial retardation = KL = rai = 17 25 -18.75 m/s 
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Chemistry PART - Il 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


SECTION-A 


2NH,OH + H,SO,——>(NH,), SO, + 2H,O 


Initial 1m mol 0.4 m mol 0 
0.2m mol 0 0.4 m mol 
2x0.4 0.2 
NH, | = ,INH,OH| = —— 
[ Я 14 INHOH] 14 
0.8/14 
рОН = pK, +lo 
ВЕУ ВА Н она 
= 4.76 + 10094 = 4.76 + 0.6 
= 5.36 
pH = 14 - 5.36 = 8.64 
ES ES 
Т, T, 
200 _ 100 
Т, 298 


Т; = 596 K = 323°C 
2ВЕ, + 6NaH—28°S В.Н, + 6NaF 


P — F bond length is less than P — Cl bond length 

P — F 159.6 pm P -CI 200.5 pm. 
(i) Li has stronger reducing character than Na in aqueous solution. 
(ii) LigzCOs is thermally less stable than Na2COs. 


Pyrosilicates have general formula (Si,O; )" . 


(i) Formula of borax is Na2[B4Os(OH)4].8H;O. 


(ii) Aqueous solution of borax is weakly alkaline. 
Kp = Pun, хР 


H2S 


Addition of NH4HS(s) at equilibrium does not change the concentration of NH3(g). 


| К „Ао„СО, je © 
[A je | Coa xi RET. =2x10°M 


K. AgCI -10 
[ег] = ѕр 9 gher 
[Ag] 2x10 
- 9 x 105 M. 
SECTION – C 


211, 
n 


3, 
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35. 


36. 


37. 


38. 


39. 


40. 


41. 


2x3.14 x0.529 x10? xn? 
B n 
1.67x10? = 2x3.14x0.529 x10? xn 
“n=5 


3, 


2Cr (OH), +10; + 40H —›2СгО +1 -5Н,О 


X=2,y=1,z=4 
лх+у+2=2+1+4= 7 


(g) +3B(g) —— 4С(0) 
а-3х 4х 


5x — X = 4x 


CO,(g)+C(s) <= 2С0(9) 
2-х 2х 
12-х +2х 23 

х= 1 


Poo, =2-1=1 atm, Р.о = 2x =2x1=2 atm 


x, Pol 67, 


Boron Nitride, Boric acid, Beryllium hydride, Graphite. 


(i) 10°M HCI 
(ii) 0.01 M solution of NH4CI 
(iii) 0.01 M solutin of B(OH)s 


[CH.COOH] 26, — 901. os 
400 
[HCOOH] 65: 500 50-1. Б 
400 
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42. 


43. 


44. 


45. 


46. 


9 


= (1 0% х 0.5) + (1 05х 0.05) 


= 10° 
pH = - log 10° = 3 


The following molecules/ion are planar 
COZ ,NO;, XeF,,I;, COCI,,SO,,1,Cl, (solid) 


Al (OH), + NaOH —— NAaAIO, + 2H,O 


(Soluble) 
Zn(OH), + 2NaOH ——Na,ZnO,- 2H,O 
(Soluble) 
Sn (OH), + 2NaOH ——Na,SnO, + 2H,O 
(Soluble) 
SECTION - 
For shortest wavelength п, = о 
1 1 1 
Dra 
1 4 
—— = —R 
A min 9 i 
9 1 
mn = Хх DAM 
4 8, 
= 205.02 nm 
S,Cl, (9) ——2SCl, (g) 
Initial 4 0 
At equilibrium 0.2 7.6 
0.2 7.6 
à [S;CI, | = 10 [SCI,] = 10 
| [sci] 
* (6,01, 
7.6 7.6 
е, 
_ 10 10 
02 
10 
= 28.88 


pOH at ath equivalence point = 14 — 9.3 = 4.7 
At jn equivalence point 


[Salt] 
OH = pK, +1 
р жа [Base] 


0.25x 
0.75x 


4.7 =pK, +log 
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4.7 2 pK, + log 
pK, = 4.7 +1093 
At Žin equivalence point 


[Salt] 

[Base] 
0.75x 
0.25x 

рОН = 4.7 +1093 +log3 


рОН = 4.7 - 2xlog3 
pOH = 4.7 +2 x 0.48 
pOH - 5.66 

pH = 14 — 5.66 = 8.34 


pOH = pK, +109 


рОН = 4.7 +log3+log 


Mathematics PART - Ill 


47. 


48. 


49. 
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SECTION-A 


Big ena Л 
1-t t 


x*dy -2xydx х?у? (ydx + хау) 
: = 


x х: 


-3lnk«-2 _ 
= 

к? 
So, f(k) = k? + 3Ink — 1 


ШЫ. 


КЗ 
+1 
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51. 


52. 


53. 


54. 
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2 4x 
Ж қалысы и А СЕ 
ДЕЛ ду2+5 | 44 


yz Š for 4x -15>0 


(х2 -1)+4(y? -1))x dy 
(4(x* -1)-3(y? -1))y dx 
Let y 2 1 = v(x? - 1) 
6v^«2 (x^-1]dv 
4-3у x Јах 
4-3у x 
Ios 212 a 


2 
2 | eve ie et : 
> gie GP» 2) е 23 -21-1їп Б -1|-с- 0 


So; а (Сі) = 0 for at least опе С; e (1, 2) 
Similarly g'(C2) = 0 for at least one Co є (2, 3) 
Using LMVT on x e (C4, Са) 


g"(C) = 89 (Сь) -9'(C:) 


C, are C, 
(Сз) = 2 


=0 


Let x= 28 
Қ. | -0 
ч 43 = 1.732050807..... 


As the decimal part increases then in the expression с ‚а becomes very large 


2 
O, 
20-42-4-віп 0-5 
Hence, lim_f(x)=0 
xo43 


S › 0 


Thus, f(x) is continuous at each irrational 
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(V193 -1) 5 
55.-56. «та cosy +oos(y+ 7 
| _{k+7| ; x20 
539; СЕН ші ; x<0 
50; Q(X) min = 7 


So; f(x) = x + COS x 


32/2 
55. A =3x2 | (x - (x + cos x)dx) 


л/2 


= -3x 2(sinx 7 
--6(-1-1)-12 
56. 2* = х? іпіегѕесї at З points 
ЅЕСТІОМ – С 
X 1 
57. 0(х)-41 <2 
-Х-3 х>2 
58. Q(x) і ап increasing function 
еб ef o 
So ! < |= 
[ e'69dx < [ах 
е е 
qe’) <7 
n+1 n -1 
np. 155 4050 
1-х" 1-х" 
"(оқы "(x -1) 
So, In 1+ x" In| 1+ 
" 1x" | 2, | 1+х" 
1 1 1 E usqne) 
So, (x-1 —-—— +... + < h 
| (s 1-х? =) = oS | 
«(х of 
So, limit = 2 
е 
60. For least area à = 0 


So: Amin = ej(t2- (e -4))ах 2 = 
0 
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62. 


63. 


64. 


65. 
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tan0? — sino? 


2 eno? 
So; tan? t= с төє[о,5) 
tan Ө — ѕіпӨ на 2 


2 einn? 
пе Ши 


Since; in (o z); tan 0? > Ө? and the same is subtracted from М” and D” both 


So; maximum value occurs at 0 > O* 


Therefore tan? t » 1, te (s z) 
3 6 2 


So; -2x +7 = К 


| ч 


> X= 
2 


ТЕК = 2 

Also ( ШЕ 3 s-( | 
4 2 2 
=> К-7-424,7--424 (Rejected) 


So: k e| 7-24, 0) 


Similarly: consider case-ll if k < 0 then Ке (- = (7 + /24| 


Second Method 
Clearly: m, < k < Кг mo 
For „Slope of ON 

~(x? — 7x + 6) = kx M mi 
Must have equal roots 
For slope of OM 
x —7x + 6 = kx N 
Must have equal roots 


g'(f()) =- 
(б) 
a і "EE 
So; g'(3) 9s and g"(3) 5(23) 
f(x) = [x] + 00" 
ДЫ jg 17 3 
So, ІМ ]ах + f dx = zo sus 


Let f(x Fete ч {at 3x +2 


Қ0) 
So; 


f(1 js fas 
as one root in [0, 1] 


2, 
)h 


-- 


(х 
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66. 


67. 


68. 


69. 


fis an odd function 

So; f(7) = —7, f(5) = 5, f(2) = 3 
X > -00, f(x) > oo 

x > o, f(x) > o 


SECTION - D 
Let 1 -x* -t 
1 1 x 
3l, - j(i- ce)" and 3l, -[(1-‹#} аа 
0 0 


| 43-1 J43-1 43-1 


So, ——-— — 40.2214 —— -—— +0.2=1.2 


ь 2/2 242. 2/2 


Roots of the f(x) = 0 are a є (-1, 0) and 1 

then ҚҚх)) = 0 (where f(x) = t) 

К) = 0 t» a, 1 

So; total number of distinct real solutions = 2 + 1 = З 


Р(х) = (x — 1)°(x + 2)§(195x? + 153x + 30) 
Р(х) = 0 if x = 1, -2, xi, X2 
Clearly: there are 3 inflexion points 
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JEE (Main)-2018 
PART TEST – | 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 1 ЇЇ ЇЇ | 
111111 E E EO ЕЙ 


| вотөнно. 001200202950 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h - 6.625 x 107516 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, М-14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-PT-I-PCM-JEE(Main)/18 


Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A point mass performs straight line motion along positive x-axis. At t = 0 point mass is at point 
A(x4, 0). It moves such that its velocity is given by v = a where a is positive constant and x is the 
X 


x-coordinate of position vector of point mass at a certain time t. Find the time required to move 
from A to В (хо, 0) 


2 2 2 2 
X5 —X хх —X 
(A) E 1 (B) 2 1 
a a 
2x2- x? 2x2- x? 
е (ғаш ашын Dj ^59 ME 
(C) m (D) = 


A particle of mass 3m is projected from point-A with 
speed Зу, as shown in figure. When the particle is at 
point P, it explodes in three identical particles. 
Choose the INCORRECT statement regarding the 
physical quantities just before and just after 
explosion. 


(A) The linear momentum of system can be conserved just before and just after explosion. 

(B) The centre of mass of the system will trace same path as it will follow without explosion. 

(C) The mechanical energy of the system remains conserved just before and just after explosion. 

(D) The impulse given by the weight of particle during explosion is negligible as compared to that 
by the explosive forces. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I-PCM-JEE(Main)/18 4 


3. The Letters A, B, C and D represent the sign 
(either + or —, consistent with the co-ordinate 
system shown in the figure). FBD of the pulley is 
also shown in the figure. The symbol азу and ас, 
represent y and x components of magnitude of 
acceleration of block-1 and block-2 respectively 
For Pulley : 

icy = lemak : [A] Fr + [B] For = ley, 
Constraint : 
ау = [С]а,, -[D] azr 
Choose correct option. 
A B с D 


(A) - + - + 
(B) + = - + 
(C) + 
(D) + - + + 
4. Two identical discs of mass m and of radius R touch each other and 


move with the same velocity perpendicularly to the line segment 
which joins their centres of mass, along the surface of a horizontal 
smooth tabletop. There is a third disc of mass M and of radius R at 
rest, at a point on the perpendicular bisector of the line segment 
joining the centres of mass of the two moving discs as 
shown in the figure. The two moving discs collide elastically with the third one, which is at rest. 
There is no friction between the rims of the discs. What should the ratio of M/m be in order that 
after the collision the two discs of mass m move perpendicularly to their initial velocity? 


(A) 3 (B) 2 
(с) 43 (D) 42 
5. An object starts at the origin in a straight line. 5 


Its velocity versus time graph is shown in the 

figure. Which one of the following choices 

best gives the proper intervals(s) of time for 1 

which the object is moving away from the Velocity (m/s) 0 
origin? 


(A) Only for times 0 s < t < 3s 
(B) Only for times 0s «t« 5s 0 2 4 6 8 10 
(C) Only for times 3 s « t « 5s 
(D) 


D) Only for times 0s «t« 75s 
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Find velocity of piston A in the given situation if angular velocity of 
wheel of radius R is о (constant), in the clockwise sense. (O is 
fixed point) 


МЭ 


xRosin0 X 2 osinO УУУ, А 
(А) = (В 

Всов0--х Rcos0- x 

xRosinO R?wsind 
(Б) (D) ———— 

Rcos0- x Rcos0- x 
Ram pushes eight identical blocks on the horizontal F 1 [2 |з [415 61718 


frictionless surface with horizontal force F. The force that 
block-1 exerts at block-2 has magnitude Е; and the force 


that block-7 exerts on the block-8 is Ға. Find = 
87 
(B) 5 
(C) 7 (D) 9 
A wedge of mass M= 10kg, height h= 3m and angle 
of inclination « =37° is at rest at horizontal surface. 
There is a small point -like object (mass т =0.5kg) 
next to the slope as shown in the figure. At what 
acceleration must wedge be moved in order that the 
point like object reaches its top in a time t = 5s (Neglect the friction between point like object and 


wedge) 
(А) 2m/s? (B) 4m/s? 
(C) 8m/s? (D) 10 m/s? 
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The position versus time graph of a 10 
particle moving along a straight line 
is shown. What is the total distance _ 
travelled by the particle from t2 0s Е 
to t = 10s? c 
(A) 2m = 0 
(B) 18m 2 
(С) 26т p 
(D) 34m 

-10 

0 1 2 3 4 5 6 7 8 9 10 


An object of mass M starts from rest at the 

bottom of a fixed incline of height H. A 

person decides to push the object up the 

incline in one of two ways with an applied H F H 
force shown in the diagram. In each of the 2 

trials, the object reaches the top of the 

incline with speed V. How would the work Taa ТЕҢІЗ 

done by the person on the block compare Force parallel to floor Force parallel to incline 


for the two trials? Assume the same constant non-zero coefficient of kinetic friction between the 

incline and the object for both trials. 

(A) More work would be done in Trial 1 

(B) More work would be done in Trial 2 

(C) It is impossible to determine for which trial there would be more work done without knowing 
the value of the speed V. 

(D) It is impossible to determine for which trial there would be more work done without knowing 
the value of the coefficient of kinetic friction. 


A uniform, solid cylinder having mass M and radius R is pulled 
by a horizontal force F acting through the center as shown. The F 
cylinder rolls to the right without slipping. What is the 


magnitude of the force of friction between the cylinder and the 


ground? 
(A) F/4 (B) F/3 
(С) F/2 (D) 2F/3 
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A particle is moving along straight line such that dot product of its acceleration à and velocity v 
is negative. How many times particle can be found at a distance d from the origin? 

(A) One (B) Three 

(C) Two (D) Can't be determined with given data 


A solid sphere of mass m and radius R is rolling without slipping on a 
rough horizontal surface with angular acceleration a. Centre of mass 


of sphere lies at a distance 55 from the centre of sphere. Find the 
normal force applied by sphere on the surface at an instant when line 
joining centre of mass of sphere and centre of sphere makes an 
angle 45° with the vertical and angular velocity of sphere at this 
instant is œ. 


(A) mg+ (а-о) (В) mg - IP (aeo) 
(C) mg- D (a-a?) (D) mg+ TË (ao) 


A block of mass m = 5 kg is being whirled in a horizontal circle with the help of a string of length 
/ = 1m with constant speed v = 5 ms '. One end of the string is held fixed at a point O above the 
centre of the horizontal circle. Gravity exists vertically downwards. The force of tension exerted by 


the string on bob is T . For this given situation, choose INCORRECT statement: 
2 ^ 
(A) Total force acting on mass is mg +T- == 


(B) Total force acting on mass is mg + T 


(C) Net force on the particle is in the horizontal direction. 
(D) Horizontal component of tension provides required centripetal force. 


A triangular frame consists of three identical rods, each of mass m A 
and length 7. It rests upright on a horizontal smooth surface with its 2 
lower right corner against a stop about which the frame could pivot. A П 


horizontal force of magnitude F is applied to the upper corner of the 
frame as shown in the figure. What is the largest value of F may have 


without causing the frame to pivot upward about the stop? B С 
(А) V3 mg (B) 3 mg 
mg 3 
С) = (D) 2mg 
©); 5 
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16. A massless spring of stiffness 400 N/m is 4 
fastened at left end to a vertical wall as shown 0.5m 
in the figure I. Initially block C of mass 2 kg and 
block D of mass 5 kg rest on horizontal surface 
with block C in contact with spring (But not 
compressing it.) and the block D in contact with 
block C. Block C is moved leftward, 
compressing spring by a distance of 0.5 m and 
held in place while block D remains at rest as 7774 
shown in the figure. Now Block C is released Figure-l 
and it accelerates to the right towards block D. 
The surface is rough and the coefficient of 
friction between each block and surface is 0.1. 
The block collide instantaneously stick together 
and move right. Find the velocity of combined 
system just after collision. 

(А) 2 m/s 
B) 3 m/s 


(B) 
(C) 4 m/s 
(D) 


| 


77 777777 


------------------Х-.--------- 


nonn C D 


7777777777777777777777. 777777777. 777777 


D) 6 m/s 
Figure-ll 


17. All the blocks are attached to an ideal rope which passes over an ideal pulley. If accelerations of 
blocks т, m», ms, and m, are ац, a», аз and ал respectively then choose the correct option. 


UNNNANNANAANANANAAN E 
ma 
T 
= F = 2т9 


F = 2mg F = 2mg 
m; = m 
т; =3m : m, = 2m 
81 82 a3 84 


) gt 297 3gf 9/2} 
її gî 20/30 3047 09/24 
) 29/3) 207 3gf gt 

) gẹ 02) 39у 29/34, 
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A string of mass m (can be non uniform as well) is a Т; 
suspended through two points which are not in same sx 

horizontal level. Tension іп the string at the end points are Т: 

Ті and T» and at the lowest point is T4. Mass of string in 

terms of Т), T» and Тз can be represented a {uniform 

gravity 'g' exists downwards) 


Ts 
JI -T2 + JTZ -T2 (T, «Т,-27,) 
(A) Вур 
9 9 
(C) JT? +т? (р) т? +т2 + T2 + T2 
g g 
An object is being pushed at constant speed on an inclined plane. The N F 


free body diagram of the object is shown with the gravitational force 
represented by W, the friction force by f, the applied external push 
parallel to the incline by F, and the normal force with surface by N. f 
Which one of the following choices represents correct relationships 
between the forces? 


W 
(А) N>W andF «f (B) N<WandF sf 
(C) N<WandF «f (D N=W andF >? 
A uniform rod of mass M and length L is free to rotate about a E" 
frictionless pivot located L/3 from one end. The rod is released from 
rest incrementally away from being perfectly vertical, resulting in the 
rod rotating clockwise about the pivot. When the rod is horizontal, 
what is the magnitude of the tangential acceleration of its center of pivot 
mass? » Tua 
(A) 9/6 (B) g/2 эь 
(C) g/4 (D) 29/3 
A uniform solid hemisphere of radius 10 m and mass 64 kg is 
placed with its curved surface on the smooth horizontal surface 
and a string AB of length 4m is attached to point A on its rim as 
shown in the figure. Find the tension in the string if hemisphere 
is in equilibrium. А 
(A) 320 N (B) 640 N 
(C) 180 N (D) 360 N 
2 2 
р= 0 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I-PCM-JEE(Main)/18 10 


22. 


23. 


24. 


A man of mass 60 kg hangs himself from a massless spring balance, 

which itself suspended from an ideal string-pulley system as shown in the 

figure. The string AB can bear maximum 900 N. Choose correct 

statement. 

(A) The man is never ever able to read his correct weight in the spring 
balance. 

(B) If man is able to manage himself at rest, the spring balance reads his 
true weight. 

(C) The maximum magnitude of acceleration, man can manage is 12.5 
m/s? while moving upward. 

(D) When man moves downward with acceleration 5 m/s?, the spring 
balance will read 40 kg. 


One end of a heavy uniform rod AB can slide along rough 
horizontal guiding surface CD with the help of massless ring 
as shown in the figure. The dimension of ring is negligible. BE 
is the ideal string. If ZEBA is right angle and a is the angle 
between rod AB and horizontal when the rod is on the verge 
of sliding. Find the coefficient of friction between ring and 
horizontal guiding surface CD. 


tana tana 
— —— В) ——— — 
2+tanfa 1+ 2їап“ a 
tana tana 
ал; Dj-—— 
2-tana 1-tan?a 
A two stage rocket is fired vertically y 


upward from rest with acceleration as 

shown in a-t graphs. After 15 sec, the 

first stage burns out and second stage 

ignites. Choose the INCORRECT 

statement regarding motion of rocket in 

the time interval 0 < t < 40 s. Motion of 
rocket 


a(in m/s?) 


(0) 


(A) At t = 15 sec, the speed of rocket is 15 0 m/s. 

(B) At t = 20 sec, the speed of rocket is 300 m/s. 

(C) In time interval t = 0 sec to t = 15 sec, the distance travelled by rocket is 750 m. 
(D) In time interval t = 0 sec to t = 20 sec, the distance travelled by rocket is 1500 m. 
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A particle whose velocity is given as V = 1+ 61} m/s is moving in x-y plane. At t = 0, particle is at 
origin. Find the radius of curvature of path at point [n 2 


(А) 1.5 т (В) 3.0 т 
(С) 4.5 m (D) 6.0 m 


An ideal string-pulley system is shown in the 
figure and system is released from rest. Choose 
correct option. 

(A) When mass B moves with speed 4 m/s, the 
speed of mass A is 1 m/s. 

(В) When mass B moves with speed 1 m/s, the 
speed of mass A is 4 m/s. 

(C) In the time interval in which the mass A 
covers distance 8 m, in the same time 
interval, mass B travels a distance 1 m. 

(D) In the time interval in which the mass A 
covers distance 1 m, in the same time 
interval, mass B travels a distance 8 m. 


A sphere of mass m and radius r rolls without slipping over 
a tunnel of width 4-2 as shown in the figure. (in the 


figure, the sphere rolls perpendicular to the plane of the 
page). The velocity of centre of mass of sphere is v directed 
into the plane of the page. The maximum speed of a point 
on the sphere is 


4v 
A) — 
(Аучы 
бу 
3 


(C) (D) 
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28. 


29. 


30. 


In the given figure, a long platform of mass m is 
placed on frictionless surface. Two blocks of 
masses 4m and m (where m - 10 kg) are placed on 
the platform. For both blocks, the coefficient of 
static friction with platform equal to 0.16 and the 
coefficient of kinetic friction equal to 0.10. The 
blocks are connected by 

a light ideal string through a light pulley (mounted at a movable massless stand), which is acted 
upon by an unknown horizontal force F. If the acceleration of the platform is 2 m/s?, find the value 
of unknown force F and acceleration of blocks 4m and m on a; and a» respectively. 

F(N) а(т/8) — axm/s?) 


Movable 
massless 


(A) 180N 2m/s? 8 m/s? 
(В) 180N — 8m/s 2 m/s? 
(C) 90N 2 m/s? 8 m/s? 
(р) 90N 8 m/s? 2 m/s? 


A non uniform rod OM (of length 7 m) is kept along x-axis 
and rotating about an axis AB, which is perpendicular to rod 
as shown in the figure. The rod has linear mass density that 
varies with the distance x from left end of the rod according 


3 
X 
to A= Ag r3 


Where unit of ào is kg/m. What is the value of x so that 
moment of inertia of rod about axis AB (las) is minimum? 


70 27 
(А) 15 (8) = 
8/ 4t 
(С) 15 (0) = 


Identical constant forces push two identical cars A and B continuously from a starting line to a 
finish line. The cars move on a frictionless horizontal surface. If car A is initially at rest and car-B 
is initially moving right with speed vo. Choose the correct statement. 

(A) Car-A has the larger change in momentum. 

(B) Car-B has the larger change in momentum. 

(C) Both cars have the same change in momentum. 

(D) Not enough information is given to decide. 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. For a 3s-orbital 


av3 | a, 
Where o = ын 
а, 
What is the maximum radial distance of node from nucleus? 
(3 +3 ја, Ed 
a E 
= (D) —- 
2 2 2 
32. Calculate the minimum and maximum number of electrons which may have magnetic quantum 


number, m = +1 and spin quantum number s = - in chromium(Cr): 


(A) 0, 1 (B) 1,2 
(C) 4,6 (D) 2, 3 
33. The orbital diagram in which both the Pauli's exclusion principle and Hund's rule violated is: 


9 [| fa [ga ТЧ Tay] FMT AVY A 
9 Tay) гийн 21111013 
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34. 


35. 


36. 


Listed in the table are forward and reverse rate constant for the reaction: 
2NO(g) —3N, (д) +O, (9) 


Temperature (K) K, [M's] K, [М5] 

1400 0.29 1.1 x 10% 

1500 1.3 1.4 x 10° 
Select the correct statement: 
(A) Reaction is exothermic and value of equilibrium constant (Keg) at 1400 K is 3.79 x 10”. 3i 
(B) Reaction is endothermic and value of equilibrium constant (Ke (Keq) at 1400 K is 2.63 x 10°. 
(С) Reaction is exothermic and value of Keg at 1400 K is 2.63 x 10°. 
(D) Reaction is endothermic and value of Keg) at 1500 K is 9.28 x 104 


For a first order homogeneous gaseous reaction 
А---2В-С 


If the total pressure after time t was Р, and after long time (t со) was P, then K in terms of P, 
P,andtis 


2.303 P 2.303 2P. 

A) K= lo 2 B) K= lo z 

l | t 4555) | | t 4855) 
2.303 2Р 

С) К- lo D) None of these 

(С) K- = реа (0) 


Which of the following is incorrect statement? 

(A) Stoichiometry of a reaction tells about the order of the elementary reactions. 
(B) For a zero order reaction, rate and the rate constant are identical. 

(C) A zero order is controlled by factors other than concentration of reactants. 
(D) A zero order reaction is an elementary reaction. 
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What will be the effect on the equilibrium constant on increasing temperature, if the reaction 
neither absorbs heat nor releases heat? 

(A) Equilibrium constant will remain constant. (В) Equilibrium constant will decrease 

(C) Equilibrium constant will increase. (D) Can not be predicted. 


The conversion of ozone into oxygen is exothermic under what conditions is ozone is most 
stable? 


20, (9) —2530, (9) 
(A) At low pressure and low temperature. (B) At high pressure and high temperature. 
(C) At high pressure and low temperature. (D) At low pressure and high temperature. 


Consider the partial decomposition of A as 
2A (g) ——92B(g) + C(g) 


At equilibrium 700 ml gaseous mixture contains 100 ml of gas C at 10 atm and 300 K. What is the 
value of Kp for the reaction? 


40 1 
(A) = (B) == 

10 28 
(C) 55 (0) = 


The equilibrium constant Kp for the reaction 
МО, (ф)---22МО, (9) is 4.5 


What would be the average molar mass (in g/mol) of an equilibrium mixture of МО and NO; 
formed by the dissociation of pure N20; at a total pressure of 2 atm? 


(A) 69 (B) 57.5 
(C) 80.5 (D) 85.5 
What is the hydronium ion concentration of a 0.25 M HA solution (K = 4 x 10°) 
(A) 107 (B) 10? 
(C) 107 (D) 107% 
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42. 


43. 


44. 


45. 


In a saturated solution of AgCl, NaCl is added gradually. The concentration of Ag* is plotted 
against the concentration of СГ, the graph appears as: 


(A) (B) 
(Ав | (Ав | 
[er] ж [Сг]! em 
(C) (D) 
ГАв | [А6] 


[0] — 


[cr | 
A solution is 0.01 М КІ and 0.1 М KCI. If solid AgNO; is added to the solution, what is the 
[Г |уіһеп AgCI begins to precipitate? 
| Ksp (Ад!) = 1.5x 10 75K, (AgCI) = 1.810 | 
(A) 3.5х10” (B) 6.1x10° 
(C) 2.2x107 (D) 8.3x10? 


Solubility of AgCI in 0.2 M NaCl is x and that in 0.1 M AgNO; is y. Then which of the following is 
correct? 


(A) х-у (B) x» y 

(C) x «y (D) we cannot predict 
The incorrect order of bond angle 

(A) CO, > CO? > CECI, (B) NO; » NO, » NO; 
(C) XeF, > XeF, > XeCl, (D) PH, > ASH, > SbH, 
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All fluorine atoms are in same plane in 
(A) СНЕ» (B) CIF; 
(C) XeOF, (D) All of these 


Consider a P, orbital of an atom and identify correct statement. 

(А) s-orbital of another atom produce л bond when y is the bond formation axis. 
(B) P,- orbital of another produce c bond when x is the bond formation axis. 

(C) P;- orbital of another atom produce x bond when x is the bond formation axis. 
(D) d, — orbital of another atom produce x bond when x is the bond formation axis. 


The set of d-orbitals which do not contain any d-orbital which is involved in hybridization of central 
atom in ICI; 


(A) d.d. г (B) d, eddy, 
(C) аз:020 20. (D) 60.0), 
Select the correct order of hydration energy of ions? 

(A) Lf >Na* >К“ (B) L? >K* > Na* 
(С) Cs* > ВЫ >K* (D) L? > Cs* > K* 


Decomposition temperature of CaCOs(s) is approximately 900°C. Which of the following 
decompose below 900°C? 


(А) ВеСОз, MgCOs (В) 5гСОз, BaCO; 

(С) ВеСОз, ВаСОҙ (D) MgCO;, SrCO; 

Select the correct order of basic strength? 

(A) KOH > Mg(OH); > Al(OH)3 (В) АҚОН)з > Mg(OH); > KOH 
(C) Mg(OH); > KOH > AI(OH)s (D) КОН > АЦОН)з > Ма(ОН); 


Ве and Мо have zero value of electron affinity, because 

(A) Be and Mg have [He]2s? and [Ne]3s? configuration respectively. 
(B) 2s and 3s orbital are filled to their capacity. 

(C) Be and Mg are unable to accept electron. 

(D) All the above are correct. 


Space for Rough work 
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53. Out of N, O, Ме, Na, Ма”, select the species which have maximum and minimum ionization 
energy 
(А) Ма”, Na (В) МО, Ма 
(С) Ма”, О (D) Ne, М 
54. The correct ionic radii order is 
(А) М“ »0* >F > №" (В) М“ >Na* > О? >F- 
(С) Na* >O% > № >F- (D О?>Е >Na* »N* 
55. Boron compounds behave as Lewis acid because of 
(A) Acidic nature (B) Covalent nature 
(C) lonic nature (D) Vacant orbital 
56. HBO; is 


(A) Mono basic and weak Lewis acid 

(B) Mono basic and weak Bronsted acid 
(C) Mono basic acid and strong Lewis acid 
(D) Tri basic acid and weak Bronsted acid 


57. Graphite is a soft solid lubricant extremely difficult to smelt. The reason for this anomalous 
behaviour is that graphite: 
(A) Has molecules of variable molecular masses like polymer 
(B) Has carbon atom arranged in large plated of rings of strongly bonded carbon atoms with 
weak interplate bonds 
(C) Is a non-crystalline substance 
(D) Is an allotropic form of diamond 


58. The reaction is balanced if 
5H,O, + xCIO, +2O0H ——>xCl + yO, +6H,O 
(А) х-5,у-2 (В) х-2,у-5 
(C) х= 4, у= 10 (0) х= 5, у= 5 
59. Consider the following reaction: 
xMnO; + yC,O?- + 2H* ——>xMn?* + 2yCO, + 280 
The values of x, y, z in the reaction are respectively: 
(A) 2, 5 and 16 (В) 5,2 апа 8 
(C) 5,2 and 16 (D) 2,5 and 8 
60. Metal hydrides are ionic, covalent or molecular in nature. Among LiH, NaH, KH, RbH, CsH the 
correct order of increasing ionic character is 
(A) LiH » NaH » CsH » KH » RbH (B) LiH « NaH « KH « RbH « CsH 
(C) RbH » CsH » NaH » KH » LiH (D) NaH » CsH » RbH » LiH » KH 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


dy (xy 1) 


61. The solution to the differential equation - is 
dx xy-y+2x-2 
(А) e?'* = сх“ + сх°у (В) еу“ 2 cx? +сх“у 
2y+2 
(C) ес! = сх“ +сх?у (0) попе of these 
62. Let a continuous function f(x) оп R > R be defined such that it satisfies the relation 
f(x) + f(x + 2y) + 3xy = 2f(2y – x) + 2y? v x, y є R. Then which of the following is true 
(A) f(x) is an odd function (B) f(x) is one-one 
(C) f(x) is into (D) f(x) is invertible 


1 
63. lim +1] is equal to 


пә d +29 +... +n’ 
2 2 
А) — В)е 
(А) 3 (B) 
1 2 
(C) e? (D) e? 
64. Which of the following statements is NOT true (where [.] denote the greatest integer function and 


(.) denote fractional part function) 
(A) (х2) is continuous as well as differentiable at x = 0 
В) [х2] is continuous as well as differentiable at x = 0 


) 
(B) 
(С) 4[xl* is continuous as well as differentiable at x = 0 
(D) none of the above 
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65. 


66. 


67. 


68. 


69. 


Е 5 Bese 3 
pa 3 ЫГ 3 dy ФУ then value of “Р” is equal to 


dy? V dx dx? ) ахах? 
(А) 1 (В) 2 
(С) З (б) попе of these 


[х (1 +х° js dx is equal to 


5 12/5 1 7/5 1 12/5 | 7/5 
(A) sol es) Ұз 15%) +C (B) МЫН e ТЫК +C 
(C) о (1 + “ү = 20 + “ү” +С (Р) none of these 
[Йене 
If f(x) = x(x — 1)(х — 2)(x — 3)(х — 4)(x — 5) then value of І —————-— |dx (where [.] denotes the 
oL Sf (x) +E) 


greatest integer function) is equal to 


(A) 10 (B) 15 

(C) 6 (D) 9 

If f(x) = cos(x біп? x) and g(x) = cos(x cos? x) then which of the following statements is true 

(A) f(x) is aperiodic 

(B) g(x) is aperiodic 

(С) f(x) + g(x) is periodic with fundamental period л 

(D) none of these 
1 өн (5) " ta" (E) 

Let S, = M c and T, = У; "7 for n e №, then which of the following statements is 
кі n k=0 n 

false 
m—In4 x-In4 

(A) S, ji (В) Т, < Я 

(С) lim S, > lim Т, (D) none of these 

noo noo 


Space for rough work 
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71. 


72. 


73. 


74. 


75. 


76. 
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9 Я 

Let if f(x) = У ах be a real valued function, a; е В”, where f(x) = 0 has two distinct negative 
i=0 

roots. Then minimum number of distinct real roots of f(x) = 0 are 

(A) 3 (B) 2 

(C)9 (D) not enough information 


sinx +cos x + |sin x — cos x| . 


Area bounded by curve y = 1 and y : in x є [0, x] is 
Зл 1 Зл 1 
MU 23221 Жез ы, 

ai EET BE 

(C) т+./2-3 (D) x- 2 -1 


Number of points where function f(x) = (1— sinx ~cosx)san{ x? - 3 is discontinuous is 


(A) 0 (B) 1 
(C) 2 (D) 3 


| , then domain of (fog)(x) is 


( (В) (-1, 0) 
(С) (-1, 1) (D) (0, 1) 


The curve for which square of sub tangent varies as subnormal is 
(A) (х + 2* = у? (В) (x - 2? = у? 
(С) х? = (y - 2)* (D) x? = (y + 2)? 


Let f(x) be a ‘n’ degree polynomial function having ‘n’ real and distinct roots. 
If g(x) = f'(x) + 100f(x), then minimum number of roots that g(x) must possesses is 


(A) n (B) n +1 

(C) n- 1 (D) information is insufficient 
Which of the following statement is true? 

(A) e^ < n° (В) л» 3" 

(C) 29» е? (D) л?» 10" 
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77. 


78. 


79. 


80. 


81. 


2 
І x^d(Inx)is equal to 
22 


8 -8 
е -e 64 
А B) — 
(A) 4 (В) 5 
(C) 0 (D) none of these 
Area bounded by the curve f(x) = : and x-axis between x = -› апа 


х° «xf +2{x}+1-2x[x] 


x -> is equal to (where [.] denote the greatest integer function and {.} denote fractional part 


function) 
(A) 5 (8)1 
с)? (D)4 


Area bounded by the curves C; : х2 + y? = 36; С: y? = 5x; Сз : y? = —5x is equal to 


(A) aj (vae— ~ 5x} dx (В) a[[ V5 e -5x Jdx 
0 


0 


6x?? - 9x : 
| ах is equal to 
(x5 +x? +1 
9 9 3 

(А) -———À— c a = жш 

X^ *X +1 (x? +x? +1) (x5 +x° +1) 

15 6 

(C) ~* ** 6 (D) none of these 

х?+х +1 

[e'at 


yr 


Which of the following limits vanish? (i) lim эп (ii) lim 2--- (iii) lim (sinx 
хоо X00 e* Х-» 

(A) (i), (іі) (В) (i), (і) _ 

(С) (i), (iii) (D) (i), (ii), (iii) 
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82. 


83. 


84. 


85. 


86. 
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The statement (p v ~ г) v (~ p^ q^ г) is equivalent to 


(A) “(рлал-г) (В) (PA ~q) vr 
(C) "(^p ^q^ ^r) (D) ~(~pa~q ^r) 
І 3x +1 is equal to 
xê 4.2x4 4 2x? +x? 4 2x +2 
5 2 
асар (В) —cot "(х + х + 1) + c 
х +х+1 
3 
(C) йш. (О) none of these 


2 
(x° + 2x* + 2x9 +x? +2x « 2) 


If J2y +x + J2y -x = constant then 2 is equal to 
Х 


[Aj = Ве 
4y - J4y? - x? Ay d Ауға 
(бук ж. ее 22; (0) : 


4y * 244y* - х? Ay - 2 4y? - x? 


Consider the functions f(x) = |x|; g(x) = (cos x}; h(x) = [[sin x|] (where [.] denote the greatest 
integer function and {.} denote fractional part function) then which of these functions is 
differentiable at x 2 0? 

(A) f(x) and g(x) (B) g(x) and h(x) 

(C) f(x), g(x) and h(x) (D) f(x) and h(x) 


If the line segment y = 2x, -1 < x < 1 is rotated about y-axis, then which of the following 
statements hold true for the solid so formed 


(A) volume = a surface area = J5x (B) volume = = , surface area = 4/бл--2л 
(C) volume = surface area = J5z «x (D) volume = £ , surface area = 2-/5л. 
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87. 


88. 


89. 


90. 


Let a relation be defined on a set of functions defined on R — R such that R = {(f, g)|f — g is an 
even function) then, relation R is 

(A) reflexive, symmetric (B) reflexive, transitive 

(C) symmetric, transitive (D) equivalence relation 


1 
If area bound by the curves y = ед, y =e® between x = 0 and x = 1 is minimum, then the value 
of ‘a’ is 
(A) 1 (B) 2 


(C) (D) none of these 


m|— 


(A) order 1, degree 1 


y 

X 

) order 1, degree not defined 
(C) order 2, degree not defined D 


Order and degree of the differential equation ЕЙ = 2ху -3сов5У respectively аге 
Х 

(B 

(D) none of these 
Let the number of elements in a set A be ‘n’. A set ‘C’ is defined such the 
С = {(x, y)| x, y e P(A) and x ^ y = 4j, where P(A) is power set of A, then cardinal number of C is 
equal to 
(A) 2% (B) 3" 
(С) 2.3" (О) none of these 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


PART TEST - I 
(Main) 

Q. No. | PHYSICS | О. No. | CHEMISTRY | О. No. | MATHEMATICS 
1. А 31. C 61. D 
2. C 32. D 62. C 
3. C 33. D 63. D 
4. A 34. C 64. C 
5. D 35. C 65. C 
6. С 36. D 66. B 
7. С 37. A 67. C 
8. C 38. B 68. D 
9. D 39. C 69. C 
10. A 40. B 70. A 
11. B 41. А 71. D 
12. D 42. C 72. A 
13. A 43. D 73. B 
14. A 44. C 74. B 
15. A 45. C 75. C 
16. A 46. D 76. D 
17. B 47. D 77. A 
18. A 48. D 78. C 
19. B 49. A 79. D 

20. C 50. A 80. A 
21. C 51. A 81. D 
22. С 52. D 82. D 
23. B 53. A 83. B 
24. D 54. A 84. C 
25. C 55. D 85. D 
26. C 56. A 86. D 
27. B 57. B 87. D 
28. A 58. B 88. C 
29. D 59. A 89. A 
30. A 60. B 90. B 
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Physics PART - | 


SECTION- А 


2. Weight is non impulsive force during explosion. 

3. Basic concept of direction 

4. Conservation of momentum for (M +m) vsin30" 60° 
2MVo = Mv, 4440) E 
Newton's second law : v Я " 
Vo COS 30° = v, cos 30? + vz cos 60° ou RS 7% 

; " 

ЧЗу, = 3v, ғу; (iü) с Уг 30° 


For ‘m’: Vo sin 30° = ү sin 60° ...(iii) Before collision After collision 


5. Object is moving away from the origin till velocity is positive. 


2,p? 12 
6. econ? ER =). peepee ee a" 
X 


2R | -xsino созо) = pue 
dt dt 


xv = Ву cos0 - Rx o sino 


| Назло. 
> ү=| ——— 
Rcos0- x 


7. Fei = та F J[1l2lsl4ls lel vla 
Е =7 ma 


8. Let Wedge is moving rightward with acceleration a and mass m has an acceleration A with 
respect to wedge along the surface of the wedge in upward direction, so 
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A e esce 
sina 2 t? sina 


With the help of FBD of mass m in the frame of wedge, we can write 


A =acosa —gsina =  —— = acosa - gsina 
t^ sina 


2h 3 5.5 1 


57: -10х--42х3х-х-х 
t^ sinacosa 4 3 4 5x5 


= а= діапа + = 8m/s? 


Use the concept of graph 


Using work energy theorem, we get ZW, = ZW2 
[Wg + Wirictionli = [Wy + Wiicion]2 
Since, || > | = [We«]i > [Wexle 


F -f = Ма, t - M 


> f-F/3 
Basic concept of kinematics 


Net acceleration of c.m. in + y direction = R 
gendo 


N=mg+2(a-o7)R CM Әст 


8, 
23 
8, 
2 


F.B.D. of torque 


Since system is in rotational equilibrium so net torque on the system 
about C is zero’s 
Eu Уз -3mg5 =0 


max 
2 


> тах = 43тд 


3mg 


Using WET, we can write 
1 


ту? = (x? х) штода 


2 2 | 
2_ 
>V, = kx; cemere 
e 
m.v 
Mem umo ces 
e D 
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17. 


20. 


21. 


22. 


Case I: 
Т; = 2mg 
ma, = 2mg - T4 
—a|2gf 
Case 11: 
Т2 = mg 
3maz = 3mg - T2 
= a = 20/3 { 
Case Ill: 
T3 = 4mg 
таз = Тз - mg 
= аз = 307 
Case IV: 
T4 2 mg 
2ma, = 2mg - Та 
= аг = 0/2} 


T,cosa = Тз = T, cosp 
Т, sina + T, sinB = mg 


2 2 
й see -[®) 3) 
1 2 


9 


=> М = 


Use the concept of F.B.D. 


Torque about P из 1/6 


According the rotational equilibrium of the 
hemisphere we can write 


oc - 53 and ON-R-L-6m 


AN = JR? -(R-L)* =8 т 


ТхНсовд тд sino - 0 
_ amgtanü 3х64х10х6 


T =180N 
8 8x8 
2T -Mg + T = Ма >Mg - ЗТ = Ma > ЗТ = M(g - a) ....(i) 
2T = Кх 
т. М9+а) 
3 
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23. 


24. 


25. 


26. 


5 
2M(g + a) 
Reading of spring balance = М АЕ 39 
о 9 |2М(0-а) 
39 


Since body is in equilibrium, under the influence of 
three forces only so they must be concurrent. Using 
Lami’s theorem we can write 


tana = ДЕ; апа tan(a+1)= E 
2х Х 


tana+tanrA _ 


tan (a + A) = 2 tan a > ———— = 2tana 
1-tanatana 
— tan a + tan à = 2 tan a – 2tan?a tan à 
tana 
=> tana =u =—~— 
E ага 
2 
a if 0<t<15 sec 
у=+ 9 
150 +30(t—15) if15s<t<40s 
att = 15 sec 
y zoe olo en m/s 
гена! 
150 -150(1-15) -15(1-15) | 
att=15 
r -2x15x15x15 _ Jen 
3x3 


v, 219 х= їапаху = 61 S у = 31? = у = 3х? 


ау ағу ау 
-6х, 6 = 2/2 
= dx dx? = dx yen? 
3 

As we know that 

ay? 3/2 

Се 
х 
= = 48 
Фу 6 
dx? 


8Xg -Хд->8Ув-Уд-> 8ав = ад 
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(when moving upward) 


(when moving downward) 


ifO<t<15 sec 


f15s<t<40s 
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22 wae se 
5 3r 
8r бу 8r 8v 
Ур-Ф - х - 
5 3 5 3 
Instantaneous 
axis of rotation 
28. Both blocks 4m and m has tendency of N; 
motion towards rightwards, so friction N2 


forces (F; апа Р) will act on both blocks 
leftward, hence on the platform rightward, 


SO F/2 : F/2 
F +F, 2 

a= Im = 2m/s Е mä 

Е; + F2220N 4mg 


F,<64N, Е, <16N 

Case |: Suppose block of mass 4m has a relative motion with respect to platform 
So, Fik =40N 

F> = -20 N (not possible) 

Case 11: Suppose block of mass m has a relative motion with respect to platform, so 
Fo, = 10 N = Fi, = 10 N (possible) 

Esp = 4тх2 F 4) +4х10х2-90 

2 2 

= Е = 180 М“ Е, =ma => 90 - 10 = 10а > a = 8 m/s? 


29. First Method: 
А 4-х 
EZ _ Ao Зд 
lae = [v dices J @+% y'dy 


+х)* 1 
[о + х)®у®ау -у Ух Ty уау 


4 2 
zd YOU" SEL LOB d e арш, 
4 10 10 
_y(y +x)? у(х+у)? „(у+ х) 
4 10 60 
(0-х) 2/54 5 (6 
L-xyuy ((-3)0 £ 
2 х)Зах =“ 
| y+ 4 10 60 


-Xg 


U -xy 1 io dus (xy 1 d. se 
lan =A 2---(7-х/4---/” |= Aol 2---(2-х)---7 
AR | 4 T 60 g 4 0! ) 60 


Chas үу = b cs 5/-5х-/->5х-4/->х- ыг 
dx 2 10 5 


Second Method: 
As we know that moment of inertia is minimum among all set of parallel axis, if axis is passing 
through centre of mass, so x must be distance of centre of mass. 
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Putting these values in equation (i) we have x, = - 


Third Method: 
From given function it is clear that centre of 
mass of system must be at distance grater 


than //2. We have only two option, 5. апа 


=. For graph it is clear that maximum mass 


existence is nearer to other end, so it can’t be 


=, so right answer will be a 


Time taken by Car-A to reach the finish line is greater than that of Car-B, So 
tg 


ta 
[Fat > [ға = Ард > Ар, 
0 0 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I-PCM-Sol-JEE(Main)/18 8 


Chemistry PART - II 
SECTION - A 
31. v(3s)- 0 
6-6о-0 =0 
(-6) + 436 - (4(1)6) 
E 2x1 
6+ 12 
с = 
2 
6+2/3 
цана 
с=3+ 4/3 ог3 4/3 
SN. EC 
3a, 


г=3(8+48) 2° 


32. [Cr] = 152282 2p5 3s* 3p? 4s'3d° 
Forp /-1 
m = +1, 0, -1 


For 2р of 3p there are 2e with s = -5 
Ford /-2 
m = +1 тау һауе e with 2 or -, 


So minimum 2 and maximum 3. 


HIN 


Same value of spin quantum number. 


33. 


0.29 


34. Keg at 1400 К = — 7 — = 0.26 x10° 
1.1x10 
= 26x10* 
1.3 5 
Keg at 1500 К = —— —- = 0.9210 
14 x10 


= 92x10? 
Since Keg decreases on increasing temperature. So reaction is exothermic. 


А--»2В + C 


35. 
t-0 Р, 
t-t P,-P' 2P' Р” 
t=% 0 2Р, Р, 


Р, —P’+ 2P’+P’ =P, 
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36. 


37. 


38. 


39. 


P, + 2P’ - P, 
2P, +P, =P, 
P 
P == 
е 39 
= + 2р’ =P, 
p (p Pt 
3 J2 
Kt = én Р, = (n P, 
Р, -Р” Р, Р, Р, 
3|-2--1- 
3 2 6 
P 
Kt = én 2 
4| 282-856: 
6 
Kt = én 2P, 
ЗР, – ЗР, 
y _ 2:303 20Р.) 
t 3(P, -P,) 


Zero order reaction is always a complex reaction. 


K, AH 1 1 
log— = 


К, Нх2.303| Т, Т, 
If AH=0 
ТпепК, - K, 


Means no effect. 
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For exothermic reaction high temperature favour backward reaction and with increase in pressure 


reaction goes where number of moles are less. 


2А(0)-3  2B(g)«C(g) 


у-2м! 2v' у' 
v' = 100 
v —-2v' + 2v' + v' = 700 
v = 600 
2A(g)——  2B(g) + C(g) 
400 200 100 
10-209. 105 0046100 

700 700 700 

| 40 20 10 
2-3 БА 7 


20ү 10 
_\7 7 20х20х10 10 


7 


i 9) " 40х40х7 28 
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ын №О, (0) == 2МО, (0) 6 4.5 
Р 
Р- Ро 2Pa 
Р-Ро-2Ро-2 
P+Pa=2 
4Р?о? 


4.5(1-о) = 4Pa* 
4а 
Р(1-о)-2 
4.5(1-a)(1 a) 
4a* 
4.5(1-a*) = 8a? 
4.5 — 4.5a? = 8a? 
4.5 =12.Ба? 
[4.5 
(х niic 
12.5 
a = 0.6 
М-ЕММ 
сүхээ ШЕ 
EMM(n - 1) 
_ 92 - EMM 
~ EMM(2-1) 
0.6EMM - 92 - EMM 
1.6EMM - 92 


=2 


ыг НА HA 


42. Due to common ion effect solubility decreases. 
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43. 


44. 


45. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 
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When AgCI start precipitating concentration of [Ag] in the solution 


$ Koirä 1.8х1079х10 
АЕ СЯ 7 0.1 


Кам = [^9 [Г] 


1.5х1075 -1.8х1071Г| 


-16 

[r]- ош 2108338107 
1.8x10 

28.3x10* 


More is the concentration of common ion, lesser is the solubility. 
Bond angle іп ХеҒ, and XeCl, is equal. 


Fact 


d d x bond 


xy xy 


єр ад. orbital involved are а „апа д, уг 


Smaller is the size, larger is the hydration energy. 

More is covalent character, lesser is the thermal stability. 
More is the ionic character, stronger is the base. 
Conceptual. 


Ма” have maximum ionization energy because of noble gas configuration and Na have lowest 
ionization energy because electron have to remove from 3" shell. 


More is the negative charge, larger is the size. 
They can accept pair of electron because of vacant orbital. 
Fact. 


Because of layer of structure. 


5H,O, +2010, + 20H ——>2CI +50, +6H,O 


2MnO; +5C,0% +16H* ——>2Mn* +10CO, -8Н,О 


Larger is the size of cation more is the ionic character. 
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Mathematics PART - Ill 


SECTION- A 
61. Use substitution 
х-1-Х 
у+2 > Ү 
To make it homogenous differential equation 
ау (х-Үу 
ах ХҮ 


ах V 


5 у 1 inji + zv|- [Хх] + с 
3: 22 


62. x=0, y= 


— f(x) is into, many-one, non-invertible 


n [n? (n+41)/2-n(n+4)(2n+1)/6+n(n+1)/2 | 


^ /2-/3 2 
63. lim оше =e п2(п+1)2/4 = ө 14 -өз 


64. Shown іп the figures 


(а) pĝ (о) [x] (с) {x} 
[ | 
o E 0 1 -1 101 
ағу 


Ён dx. d а аха (1 dé 
| ау? ау) ду! dydx\dx) (ауу 
EJ 


dx 
Фх d(dx| жа у (а) ае (81 Фу? 
dy? dyidy?^] dydx| dx? (dx dx? (ах ах) (dx? 
(25 5 ағу 7 ау азу 
P 2 3 
dx dx dx dx 


66. Ге xt x*)(1 + x5) dx = [х* (< + 1) “ах = [x (1 4 x5) ax 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


13 AITS-PT-I-PCM-Sol-JEE(Main)/18 


12 7 
жшке if f(x)20 
St(x)-|t(x) | l2 if f(x)<0 
> 22 «Рах: аах = 6 


f(x +z) 


cos (xsin? (x +n)) = f(x) 
g(x +) = cos(ncos* (x + x)) = o(x) 

h(x) =f(x)+g(x)= 2o0s{ *).cos(ncos(2(x +n)))=0 
h(x) periodic without any fundamental period 


tan х is increasing function 


= Т, < б, 

1 
lim 5, = lim T, = ап” xdx .л-104 
noo noo 0 4 
с. rnt с x-In4 


^ 4 i 4 


Third root will have to be zero 


TU 
d А cosx хє |0,— 
sin x + соѕх + |sin x – cos x| 4 


жы 
sinx хє|—л 
4 
л/4 л/2 т 
Required Area = Шы аласы xA 2 т 


16 -=) is discontinuous at x = 0 and x = - and (1 — sin x —cos x) > 0 
As x > 0 and x > 2 . SO f(x) is continuous V x. 


Domain of f(x) = (-, 0) 
Range of g(x) = [-1, 1] 

= Domain of (fog) (x) -(-1, 0) 
yl у? 

M oc |ym| => шаг kym 


y 3 
-0or—-m 
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dy dx 3 og X 


y a АД: = 2У kK" +С 
2 1/3 

> у = "ae —.(x*Ck й 

е E = 1 and Ск' = -2 

= у? = (x —2)9 
75. | Let C,(x) = e"f (x) 

= С\(х) = е'°®*о(х) 

If C =0 = 9(х) = 

If f(x) has roots a4, a», ..... , Ол then applying Rolle's theorem in (a4, со), (ог, оз) ..... (о. 1, Ол), we 


get g(x) has atleast n — 1 roots 


76. Let f(x) = x?* where c is a constant then f(x) has maxima at x =e 
(a) use function f(x) = 5% = f(e) > f(n) 2 e" > n? 
(b) f(x) = Зэ f(3) > f(x) > 3" > п? 
(c) f(x) = Ta = f(e) > (2) > е? > 2° 
10x 


(d) 10) = x * > f(x) > f(10) >x” > 107 


2 
7T. І x^d(Inx) 
22 


Let Inx =t >d (In x)= dt 


| eat = СЭ eres 
» 4 4 
-2 
78 f(x) = NK өзе к-н E 
| ({х} +1) Л 7 7 
5/2 1 1 2 2 2 5 
f(x)dx = 4| ——— dx Ж Жб > 
D 9) lay 22222 
Et 1 -3/2 —1 2 5/2 
= 4j ——; dx- 4} = 
o (19x) 1+х% 
79. Required area сап be through of as 4[area of quadrant of circle — x] 


420 


Where x = | К; 23 dy 


0 
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80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 
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23 8 5 -10 
| 6х 9x = а 6x? - 9x : Ax 
(x? +x? +1) (хе +1+х9) 

-1 -x° 
= +С = +С 
х°+х ЕІ хх 
lim 2% р 
xoc X 
lim [e'dt =0 

0 5 -0 

e* 


lim (sin хул -0 


X—00 


(Py~rv(Pagar=(py~ryv(-(pv ~ т) ла) =(Py ~rvq=~(~pa~qar) 


(3x? +1)dx 


" f -tan (X? «x«1)«C = соі '(x°+x-1)+C 
ХЭ-х-1| +1 


42y +х + J2y -x = С 
ak 2у' +1 2 2y'-1 

242y «x (2у-х 
Rearrange and rationalize to get 


-0 


а X 
4y + 244y? - x? 
Shown in the figure f(x) = |х]? f(x) = {cos x} 
O 
-1/2 (О л/2 
ү-2- rh 
ТЕЕ 
3 3 
5-2л1 
- 24/5 T 


Reflexive vf eR, f -fZOe А 
>(f,f) eR 

Symmetric v (f, g) € R 
—f-gis even 

=> 9 -fis even 

>(g,fheR 

Transitive v (f, g) € R, (g, h e R 


h(x) = [sin x|] 
27/2 |O n2 
45, 
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—f-giseven,g — h is even 
=>f-his even 

—(f,h)eR 

So, R is equivalence relation 


88. For area to be minimum y =e"? = егйлу 
1 
= а= – 
2 


89. sin(y’) + 3 cosy’ = 2xy 
=> V10sin(y’ +) = 2xy 
410 


90. Number of possible pairs of (х, у) = "С,2" + "С,2"' +.....+ "C,2"" 


= у' = Ѕіп 
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JEE (Advanced)-2018 


PART TEST - Il 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 186 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-C 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01- 05, 19 - 23, 37 - 41) contains 15 multiple choice questions which have one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (06 - 13, 24 - 31, 42 - 49) contains 24 multiple choice questions which have опе or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 


Partial Marks +1 for each correct option provided no incorrect options is selected. 
Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 


numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Name of the Candidate LI LLLI II II 11111) 
[| ЛҮГҮ 


Emomento. | OOCOCOCOOOOOOOO 
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Useful Data 

PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron е = 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K^! mol 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV - 1.6 x 10—19) 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


2-2 хоо = Во or т 
1. Magnetic field exist in the space and given аз В--- хх, where Bo and / are positive 


constants. A particle having positive charge ‘q’ and mass ‘m’ is projected with speed ‘vo’ along 
positive x-axis from the origin. What is the maximum distance of the charged particle from the y- 
axis before it turns back due to the magnetic field. (Ignore any interaction other than magnetic 
field) 


ЖЕЛЕ ЖЕ 
(А) mL Vo (B) 3m/*vo 
зав, 2а4В, 


2. A non-conducting hollow cone has charge 
density o. A part ABP is cut and removed 
from the cone. The potential due to the 
remaining portion of the cone at point ‘P’ is 


Space for Rough work 
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3. A charge particle ‘q’ lies at the centre of two concentric hollow 
sphere of inner radii R and 3R and outer radii 2R and 4R 
respectively. What amount of work has to be performed to 3R 
slowly transfer the charge ‘q’ from center through the orifice enl 


to infinity. Ma \ 
5 2 2 
(А) 2-3 (в) 4 
96 me R 16ngR 
2 2 
@у ез 


Cm (D) 
96 ng R 961g; R 


4. A point charge 'q' is placed at a distance '/' (on the y A 
y-axis) vertically above the surface which lies in the : 
xz plane as shown in the figure. The flux of electric q (0,450) 
field passing through the plate is : 
PRI 
бєє 
Ч 
188, 


q 
24є, 


q 
48, 


NF, 


(£, 0, £) 


5. A hollow non conducting sphere of radius R has a positive charge q uniformly © 
distributed on its surface. The sphere starts rotating with a constant angular 
velocity ‘œw’ about an axis passing through center of sphere, as shown in the 
figure. Then the net magnetic field at center of the sphere is 


(A) 599 (в) 5092 
21А ЗлВ 
блВ 127R 


Space for Rough work 
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(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


6. 


When the steady state is reached by keeping switch in position - 10F 

1, then switch ‘S’ is transferred from position 1 to 2. Then | 

(A) Charge оп ЗЕ capacitor is 30 С after 5 is transferred from 
position 1 to 2. 10F —— 


(B) Charge on 3F capacitor is 8826 after 5 is transferred from УА 


12-2: c 
position 1 to 2. T Ї -1-3Е 


(C) Work done by the battery is 380 Joule after S is transferred ! 184 
from position 1 and 2. 2722" 
(D) Work done by the battery is 80 Joule after S is transferred 
from position 1 and 2. 


A cubical box of side 5 m contains helium gas at a pressure 320 N/m?. During an observation 
time of 1 second, an atom travelling with root mean square speed parallel to one of the sides of 
the cube was found to make 1000 hits with a particular wall, without any collision with the other 


atoms. (take R = = J/mol-K). Then 


(A) The temperature of gas is 16 x 10? K. 

(B) The temperature of gas is 8 x 10? K. 

(C) The total mass of helium gas in the box is 1.2 gm. 
(D) The total mass of helium gas in the box is 2.4 gm. 


In the given graph, an ideal gas can change its state from A to C P 

by two paths ABC or AC. Then 

(A) If the internal energy of gas at 'A' is 10 J and the amount of 
heat supplied in path AC is 200 J, then the internal energy of 
gas at 'C' is 150 J. 

(B) If the internal energy of gas at 'A' is 10 J and the amount of 
heat supplied in path AC is 200 J, then the internal energy of 
gas at 'C' is 75 J. 

(C) If the internal energy of gas at state B is 20 J. Then the 


5m 15m y 


amount of heat supplied to the gas to go from A to B may be 5 Joule. 
(D) If the internal energy of gas at state B is 20 J. Then the amount of heat supplied to the gas to 
go from A to B must be 10 Joule. 


Space for Rough work 
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9. 


In the cylindrical region of radius R = 2m, there exists a time varying magnetic 
field B such that 2. 2 Tesla/sec. A charged particle having charge q = 2C 


is placed at the point P at a distance d from its center O. Now, the particle is 
moved in the direction perpendicular to line OP by an external agent up to 
infinity so that there is no gain in kinetic energy of charged particle. Then 

(A) work done by external agent is 4x Joule when d = 4m 

(B) work done by external agent is 4x Joule when d = 8m 

(C) work done by external agent is independent of d. 

(D) work done by external agent is positive. 


A uniform conducting ring of mass m = 2 kg, radius r = 2m and resistance 8 Q is kept on smooth, 
horizontal surface. A time varying magnetic field B = (i + t?j) Tesla is present in the region, where 
tis time in second and take vertical as y-axis. (Take x? = 10). Then 

(A) Time when ring starts toppling is 1 sec. 

(B) Time when ring starts toppling is 3/4 sec. 

(C) Heat generated through the ring till the instant when the ring start toppling is 40/3 Joule. 

(D) Heat generated through the ring till the instant when the ring start toppling is 80/3 Joule. 


The potential difference across a 10 H inductor as a  V(Volts) 
function of time is shown in the figure. At t = 0, current is 

zero. Then 40у: | 
(A) The current іп the inductor at t = 6 sec is 3 атр. 
(B) The current in the inductor at t = 1 sec is 1/4 атр. 
(C) The current in the inductor at t = 4 sec is 5/2 amp. 
(D) The variation of current versus time is parabola. 


t(sec) 


Space for Rough work 
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12. Initially the switch ‘S’ is open for a ling time. Now the switch ‘S’ Ry B / 
is closed at t = 0 (Ri = 20, Re = 20, Ci = ЇЕ and Ce = ТЕ). 5” 
Тһеп 
(А) The current through the wire AB at t = 2 sec is 1/2e y 
ampere. = Ж с: с; 
(B) The current through the wire AB at t = 2 sec is 1/e ampere. 
(C) The charge on the capacitor Со, which was initially 


uncharged, at t = 2 sec is Ї -x) coulombs. 


(D) The charge on the capacitor Ci at t = 2 sec is 
1-2 сомот 
2е 


13. An electric kettle has two coils of different power. When one coil is switched оп, it takes 30 
minutes to boil a certain amount of water and when second coil is switched on, it takes 45 
minutes to boil same amount of water. Then 
(A) It takes 150 minutes to boil same amount of water when both the coils are used in series 
combination. 

(B) It takes 75 minutes to boil same amount of water when both the coils are used in series 
combination. 

(C) It takes 18 minutes to boil same amount of water when both the coils are used in parallel 
combination. 

(D) It takes 25 minutes to boil same amount of water when both the coils are used in parallel 
combination. 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A ideal gas whose adiabatic exponent equals y is expanded so that the amount of heat 

transferred to the gas is equal to twice of decrease of its internal energy. The equation of the 
y-1 

process is TV К =constant (where T and V are absolute temperature and volume respectively). 

Then find the value of 'K'. 


When steady state is reached, switch S is opened. Then the Ж 5 
amount of heat rejected by the resistor is 800 K Joule. Then find Ё 
the value of К. 12 F Үй 

| 

П П 

100 
| 
20 Volts 


A coil of inductance L = 5H and resistance R = 55 О is connected in series to the mains 
alternating voltage of frequency f = 50 Hz in series. What can be the non-zero capacitance of the 
capacitor (in ҺЕ) connected in series with the coil if the power dissipated has to remain 
unchanged. (take x? = 10) 


A particle having charge «| and mass ‘m’ is projected with velocity (4i — 6j + ЗК) m/sec from the 
origin in a region occupied by electric field ‘E’ and magnetic field ‘B’ such that B - Boj and 


E - Ejj (take mi 2). Find the time (in sec) when the magnitude of velocity of the charge 


particle becomes 545 m/sec. (neglect the gravity) 


In the circuit the key (K) is closed at t = 0. 80 150 
Find the current in ampere through the МУМУ УУУУ 
key(K) at the instant t = 10-3/n2 sec. mes 
T 40V 
L = 10mH 
ажа 
NK 
WW | 
120 25 х 10:5Е 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. Br 


t-BuOK 
Е 
Ехсеѕѕ X 


t-BuOK 
== Se 
Excess Y 


““сООН 


Which of the following option is correct? 


(B) 

Xis : Yis (Major products) 

COOK 

(C) 

Both X & Yare (Only) 
(D) 

Both X & Yare (Only) 

COOK 


Space for Rough work 


(A) 
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The relative rates of solvolysis of following iodides are 


QOL 


Яо (B) y>x>z 

(C)x>z>y (D)z»x»y 
21. (08 suitable СЕ for the following conversion is 

m-CPBA (B) H202/AcOH 

ic BuOH/HCI (D) H202/NaOH 

22. The intermediate in the reaction given below is: 
CH, 
М, 


H4C A 


нс сн; 
(A) Free radical (B) Carbocation 
(C) Carbanion (D) Carbene 
23. The correct combination of reagents required to effect the following conversion is 
О 
Н,С--СООСН, 2 


ши 


Н,С--СООСН, 
ОН 

(A) (i) Na, xylene, heat (ii) H202, NaOH 

(B) (i) NaOEt, EtOH (ii) Na, xylene, heat 

(C) (i) Na, xylene, MesSiCI, heat (ii) H3O* 

(D) (i) ТОВ, Zn — Cu, (CH3)sSiCI, heat (ii) H3O* 


Space for Rough work 
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(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


24. СН, 
Н,С- = CH; 


О +(CH,),CCOCI— => +COT+HCI 


Which of the following statement(s) is/are correct? 
x 
(A) AS for the rearrangement of (CH,), CCO to (CH, ), C is positive. 


(B) (CH), C is more stable than (СН,),ССО. 
(C) It's an example of homogeneous catalysis. 


(D) Solvent used for Friedel Craft acylation is 


25. 0 
C 
^N, 
A, X ү 
Intermediate 
NH, 
X & Y are: 
(A) X is acyl cation (B) X is nitrene 
H 
| 
О 9 
Ү іѕ C=O 
(C) Yis (D) (22 
МН | 
Н 


Space for Rough work 
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26. 


27. 


28. 


29. 


In the reaction, 
2x +B,H, —>|BH, (x), | [BH] 
The reactant(s) ‘x’ is (are): 


(A) МНз (В) СНзМНә 

(C) (CH3)2NH (D) (CH)3N 

Which of the following are true for Bakelite? 

(A) Cross linked polymer (B) Condensation polymer 
(C) Thermosetting polymer (D) Addition polymer 


Which of the following statements about the peptide bond is(are) correct? 
(A) The C —N bond of the peptide linkage is longer than that of an amide. 
о 
i 
(В) The -C- NH - portion of the peptide linkage is planar. 
(C) The C —N bond length of peptide is shorter than that of an amine. 
(D) The rotation about CO — N bond of peptide is restricted. 


In which of the following pairs at least one of the compounds give positive Tollens test? 
(A) Glucose and sucrose (B) Glucose and fructose 
(C) Fructose and sucrose (D) Maltose and sucrose 


Space for Rough work 
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30. Which of the following is/are not the products in the following reaction? 
H 
—O —5 OH CENE — EE 
О eso Acidic medium 
H 
(A) " (B) 
Cee 
Ó 
О 
(С) H (D) 
О 
2 
О 
H 
31. Which of the following can give aldehyde by the oxidation with Jones reagent? 


(A) СН,ОН (B) СН>-СН-СНОН 
он 
(С) сн, 
Насте conn 
сн; 


(б) СН,ОН 


МН, 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


Pure (+) 2-chlorobutane gives how many different dichlorbutanes? 


io. * OH : 
/ 203597? ^ — No. of aldol condensation product. 


Number of amine isomer of the molecular formula C4H1iN is/are structural isomers 


Number of following substituents those are deactivating but ortho and para directing. 
Ї ! Ї 
CF3, P rss ‚ HC=CH—COOH —$—0;H;. —C—NH,, F 


Total number of chiral carbons in В — D(-) glucose is: 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 5 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


Consider two parabola y = x?— x + 1 and y = x? «x -) , the parabola y = -x° + х -› is fixed 


and parabola y = x? — x + 1 rolls without slipping around the fixed parabola, then the locus of the 
focus of the moving parabola is 


(A) y=5 (8) у--3 
(С)у= х? (D) у = =? 


Three circles Сі, C», Cs with radii r1, r2, rs (r1 < r2 < гз) respectively аге given as rı = 2, and гз = 8 
they are placed such that C» lies to the right of C1 and touches it externally, Cs lies to the right of 
C» and touches it externally. There exist two straight lines each of which is a direct common 
tangent simultaneously to all the three circles then r2 is equal to 

(A) 224 (В) гг = 5 

(C) re= 10 (D) гг = 16 


Let A, B, C and D be four distinct point on a line in that order. The circles with diameters AC is 

х? + y? + ax + c = 0 and BD is x? + y? — by = 0 intersect at X and Y the line XY meets BC at Z. Let 
P be a point on XY other than Z, the line CP intersects the circle with diameter AC at C and M, 
and line BP intersects the circle with diameter BD at B and N and the equation of line AM and DN 
аге bx + су + a = 0 and cx + ay + b = 0 respectively, then which of the following is true (where œ 
is a cube root of unity) 

(A)a+b+c=1 (B) aw + bo? +c =0 

(C) a+ bo? + co = 0 (D) none of these 


Space for rough work 
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40. 


41. 


Let A and В be the ends of the diameter 4x — y — 15 = 0 of the circle x? + y? — 6х + бу – 16 = 0. A 
and B lie on tangents at the end points of the major axis of an ellipse such that line joining A and 
B is a tangent to the same ellipse at a point P. If the equation of major axis of the ellipse is y = x 
then the distance between the foci is 

(А) 24/2 (В) 44/2 

(С) 8 (D) 243 

Two circle with radii г: and гг respectively touch each other externally. Let гз be the radius of a 


circle that touches these two circles as well as a common tangents to two circles then which of 
the following relation is true 


a= (B) ----.-- 


з үз vi 48: 848. 
(©) fs = vii + rs (D) Js = |J - vr] 


(One or More than one correct type) 


This section contains EIGHT questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


42. 


43. 


A point M divides A and B in the ratio 1 : 2 where A and B diametrically opposite ends of a circle 
x? + y? — 5x — 9y + 22 = 0 square AMCD and BMEF on the length AM and MB are constructed on 
the same side of line AB if co-ordinates of A is (1, 3) then find the orthocentre of AABE 


(A) (1, 6) (B) (1, 5) 
(C) (3, 3) (D) (4, 6) 
If largest and smallest value of i is p and q where (x, y) satisfy x? + y? — 2x — бу + 9 = 0 then 
X = 
which of the following is true 
4 

сур. (В) а= 1 

4 4 
С) р= = D = 
(C) p 3 (D) pq 3 


Space for rough work 
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44. 


45. 


46. 


47. 
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A particle P moves on the line y = x, x > 0 with constant speed и m/sec. Another particle Q 
T uus 


revolves along the circle (x -1у +у° = 9 with constant speed 3 m/sec. in anticlockwise 
direction, let at t = 0, both P and Q simultaneously started, P from the point (0, 0) and Q from the 
point B 0) Further at any time instant t sec., Іеї the distance of their separation is r(t) т. Also it 


was observed that at time to sec., both P and Q are at their closest distance of approach, denoted 
by fminimum m, then choose the correct statements from among the following 


(A) [12 rminimum] = 4 (where [.] denotes the greatest integer function) 


Үл 
B) to = — sec 
(Bio 4о 
C) to = — sec 
Si 20 
dr(t) 160 
D) 2r(t = m/sec 
( (t d Tr 3n 


A rectangle HOMF has sides HO = 11 and OM = 5. A triangle ABC has H as the intersection of 
the altitude, O the centre of the circumscribed circle, M the mid point of BC, and F the foot of the 
altitude from A, then 

(A) perimeter of AABC is greater than 70 (B) area of AABC in integer 

(C) one side of AABC in rational (D) all sides of AABC are less than 30 


Уз -1 ‚УЗ +1 = 4/2 is 


sinx COSX 


All x in the interval (o 4 such that 


T 11л 
(A) 2 в) = 
(C) = (р) = 


In a triangle ABC, = 24. 43 , and ZC = 60° then angle A and B is 


(A) ZA = 105% (B) ZB = 15° 
(C) ZA = 115? (D) ZB = 105% 


Space for rough work 
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48. 


49. 


Let cos A + cos В = x; cos ДА + cos 2B = y; cos ЗА + cos ЗВ = 2, then which of the following is 
true 


(A) cos? A + cos? B = 1-5 (В) T (2x? -y -2) = cos AcosB 
(C) 2x? + z = 3x(1 + y) (D)xyz=0YA,BeR 


Let A(4, 3), В(-4, 3) and C(0, -5) be the vertices of triangle and P(5, 0) let L, M and N be the feet 
of the perpendiculars drawn from P onto the sides BC, CA and AB respectively, then 


(A) area of ALMN is 5 sq. units (B) the centroid of ALMN does not exist 
(C) the orthocentre of ALMN is the origin (D) L, M and N are collinear 
SECTION- C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


The number of solution in the interval [0, л] of the equation sin? x-cos Зх + sin 3x-cos® x = 0 is 


The number of values of Ө in the range [0, 2x] satisfying the equation 
cos^ 20 + 2 sin? 20 = 17(sin Ө + cos 0)? is 


A line divides an equilateral triangle ABC of side 1 unit into two parts with same perimeter and 


different area S1 and S» sq. units. If maximum value of = Өш (where т апа п are coprime), 
, n 
then |m — n| is 


2 2 
If the tangent at the point (h, 2) on the hyperbola a E =1 cuts the circle x? + y? = a? at the 
a 


points Q(x1y1) and R(xsy»), then the value of 28 is 
Yi 2 


In a triangle ABC, a = 3, b = 4, c = 5, then the value of тез is 


Space for rough work 
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FIIT) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
PART TEST - II 


PAPER-1 
Q. No. | PHYSICS | Q. No. | CHEMISTRY | Q. No. | MATHEMATICS 
1 с 19 B 37 A 
2 D 20 D 38 A 
3. с 21. D 39. с 
4 с 22 D 40 с 
5 с 23. с 41 А 
6. B,D 24. A,D 42. B,C 
7. A,C 25. B, р 43. A,C 
8. А, р 26. А, В, С 44. А, В 
9. А, В, С, р | 27. А, В, С 45. А, В, C, D 
10. А, р 28. B, C, D 46. A, B 
11. A,B,C,D |29. А, В, C, D 47. A,B 
12. A, C, D 30. B, C, D 48. А,В,С 
13. B,C 31. А, В, C, D 49. B,D 
14. 3 32. 5 50. 5 
15. 0 33. 0 51. 4 
16. 1 34. 8 52. 2 
17 8 35. 3 53 1 
18 2 36. 5 54 6 
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Physics PART - | 
SECTION - A 
£ F-qvxB y wh vo 


(q, m) 


Alternate solution 
Impulse momentum theorem along x-axis 


2. Potential due to circular non conducting , 

disc, Vc = <- (where г is radius of disc) Е 
280 nR 
0 “4 й : 

So, Vp 48 Ө 
2п 260 

_{ of (БлВ (5) 28 

255 J\3 (0) Д2л) 12 


524 a 7 q? 
8. Work performed = | 50 DV + J soe WV = сє 


96 neg 
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ф = фодв + Фавсо ЫГ 
а за 28 | 

- - , 
48e, 486) 24у 8. 


Magnetic field due to the ring оп its axis is 
цолгі 


B =—.—., (due to rin 

2n(r? + x??? ( 9) 

+n/2 роп(Всоѕ)? БИ 
B 2т/о 

= 2 213/2 

-л/2 2n| (Roos 6) * (Rsin0) ] 

Where с = 4 5 
47А 

В = Hp Qa 

блВ 


By applying Kirchhoff’s law charge transferred by the battery is С. 


Time between two consecutive collision = aa sec 
So, 20 5 1 
Vims 1000 


Vims = 2000x 5 210000 m/s 


Vans = D = 10000 


8 -3 
Bogie I9 ОЕ ede dU 


518) 


Mass of helium gas = PV = nRT 


pv = “RT 
M 
РУМ 320х125х(4х1073) 
m= RT ^ 25 =1.2gm 
(2) 16x10° 
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In path A>C Ё 
ФМ = 410+ 2 x10x4= 40+20 = 60 J 8Pa 


dQ = dU + dW 

200 = Uc - Ua + 60 

Uc = 140 + Ua = 140 + 10 = 150 J 
In path A — B 

Qae = Us – Ua 


Un T, 
Co 


4Pa 


Еа Av 
dt 
E.2n x? +d? = nR?k , where (= =k) 
2 
“УУЛЬ: 
2Vx? + d? 
w= [аё dx 
0 
= | 4Есовд-ах - | шак 
А 5 24x? «d? Vd? + x? 4 


Alternate solution 
By applying Faraday’s Law for an imaginary triangular loop having vertex O, P and point at 


infinity, q[E dé can be found out. 


R R 
For toppling 


т=|нхВ [> mgr 


({лг^).1> mgr 


2. 
ЕНІ СЫ mgr 
mgR 
> = sec 
272ү 


2 2 
Heat = | ÉRdt - | E | ав 


Heat = 


41215 85. 80 
t^dt = — Joule 
Хён 
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Мо 230038 


Ho Wake 


| 1 
- [di [ма 2:6:10=30 
L(i, -i,) =30 Amp 
25230 
,----393 am 
f 410 В 
fort <2, 


Мо rat 
2 


Im - [wat es [ia 
0 0 


-0-2 


->і-1/4 
Ююгі>2 


5 
V, -115--1 
zi 2 


Ї Ч, -8| 
p (5 >t jdt 


> і = 5/2 amp 

12. Ri A B Ri L B 2-1 

NVW [NANI ts => 

Ч Ju = | 

ov +1/2 C +1/2 С ov +q +q 

= R2 Ci C = R2 C; C 

-12C| -1/20 -q -4 

(-h) £ 
(at t = 0) 

When the switch is closed then at t = 0 (1-4) 


the distribution of the charge is shown in 
the figure. q t 


dq dt 
92124 ne 
(1-44) 
2 
, Qd 1 -u2 
1 dt 4 
у? 5 
13. H, =—(30x60) , Н = — (45x60) 
Hı = H2 30235 сыы oH 
1 В 
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v? v? ys 
Н, = t = t, = Н, = — (30 x 60) 
(А; + R3) (в 22 В, 
2 
5 
=> ts = (30 x 9022 min 


уЗ, v? v? oy. 
Hp = E [p tp = > tp 
В, В, А, ЗА, 


2 2 
» 55, (30.60) 
3R, R, 
tp E =18 min 
SECTION- C 
14. dQ = dU + dW 
dQ = -2dU 
-3dU = dW 
-anOvdT = Рау 
—3nRdT Я Еш 
y-1 V 
ү-1 
From this TV 3 =constant 
So, K=3 
15. There is no transfer of charge through the battery 
2 
16. Pav = VI cos ф- ШЫН 
2/ 72 7 


It means 27 has to be same in both cases 
Z, =Zy=> |А? +X? = JR? + (Xo - X. 
2X, = Xo 

1-2108-1 1058 


20°L Б 


= С = 


17. vy = оу +ауї 
Quies 
m 
t = 3 sec 
v? ev? e v? = (5/5)? 
4? +v? +3° 2125 
vy =10 m/sec 
Vy =uy +ауї 
10 - 04 901, 
m 


> t2 = 5 sec 
So, t = н + t2 = 8 sec 
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i1 is current in the first loop 


t 
i - 204. e sac? -3 amp 
20 2 
i2 is current in the second loop 
in = 40.03 25! атр 
? 40 2 
So, total current through key (К) 
і= ін + і2 
3 1 
=—+—=2am 
2 2 8 


7 
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| | 
|| 
25x 10°F 
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Chemistry PART - II 


SECTION - A 


20. | 
+ 
хав б 2 cation 
| 
—>both 5,2 and 5,1 are slow 
| 


ЖТ МОР 
О: 


eh H,O, +OH——»H-O-0+H,O 


O о” Ї 
х 22) ЭР 
= 
im — (LR, o 
Me 


Me Me 


22. №, cite сн; 
н H 3 Ху 
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23. Acyloin condensation 
1 7 
Н,0--0--00Н: is i NE 
orci QUE на ON; 
О O- 
г ші ! 
Н,С--0 Hee H,C—G 
| | 22.5 | | 2Na——+Na+2e~ | | 
HOC Hee S "ict 
05 O- o 
НО” он ‘ 
H,C—C |. H56—6C 
| | | Tautomerism | | 
H,C—C Н,С--0 
2 | 2 “-он 
он 
25. n 
C 1818) 
^N, Co O NH 
== > т--23 — 
NH р ER =R 
2 NH М 
2 NH; NH 


26. НМ: +B,H, ——>|H,N——>BH, X——NH, | [BH] 
CH,NH, :+B,H, —>[CH,NH, —— BH, <——NH,CH, | [BH] 
(CH, )NH+B,H, ——| (CH, ), NH—>BH, <——NH(CH, ), | [BH,] 


27. Facts 
28. Facts 
29. Glucose, Fructose, Maltose are reducing sugars. 


30. CHO 
C= DIBAL en CH,=CHMgBr 
0 он 
"us SHa 
0 РСС 2 
ОН 


31. A, В, D because hydrate is unstable, ‘C’ due to steric factor. 
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SECTION - C 
32. ji i y T T ‘i 
a p oe C—C—C—C C—C—C—C 
* * 
Cl CI T л 
(1) (1) (2) (1) 
33. СНО 
Ly ago $ OH No aldol condensation 
CHO 
34. T 
0--0--0--0--МН, 0-00--0--0 (0-0-0-4М, 
NH, 
| | | 
с = Б S C—C | C—C C ! C—C TRR 
NH, С H С С 
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Mathematics PART - Ill 
SECTION - A 
37. Let F be the fixed focus and M be the moving focus and T be the varying points of mutual 


38. 


39. 


40. 


41. 


tangency. The tangent line at T makes equal angle with FT and with a vertical line. This and 
congruence of the two parabola imply that MT is vertical and FT = MT and must line on directrix 
of y=x?-x+1 


So, у-2 


DE = AK = y(t) n - (ra п) = 2,/Г1 


Similarly EF = 2,/ror, 
ZAPD = 0 and PD = x then 


tano 
PD PE PF x 
шу Мах Ч [5 
Xx-24nr,  x-242nr, + lols 
Hence, 271-1772 


240 2/4 


> h =J > h =V2x8 = 4 


abc 
Since In x AM and ND are concurrent |b c а-0 
са Б 


a(bc — a?) — b(b? — ac) + c(ab – c?) = 0 

abc — a — b? + арс + abc - c? 

3abc- а? - b’ - c? = 0 

a? + b? + c? = 3abc = (a + b + c)(a + bo + co?) (a + bo? + со) = 0 


Solve y = x with circle 
Circle must passes through the foci of the ellipse 


Using length of direct common tangent 
РО? = 4nr, 
ОН? = 41; 

1 1 


1 
> —2——4—— 
эг? 


=PQ=PR+QR 
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42. 


43. 


44. 


Shown in the figure since C(1, 5) is the orthocentre of 


triangle AAEB, similarly for the other side the coordinates 
of C(3, 3) 

D Va 

A 

С AM B 
(2, 4) (4, 6) 

Given circle is (x — 1)? + (у -3)? = 1 
Let of tangent to circle is y -3 = m(x — 1) + 1/1--т? 
(8, 4) lies on axis (8, 4) 


122m 41«m? 
(1 —2m)? = 1 +m? 
4m? —2m+1=1+4+m? 


3m2 —4m = 0 
m= 0, a 
3 
> Xe. MURS 
n-3 3 


Smallest is 0 and tangent = 5 


Eg. of common normal y — 0 = –1(х – 1) 


у--х-1 (х-1) «y? =— 
3 
1 
x -1-0 2y? =— 
+y y 9 
1 
Х-1- 22--- 
y y 3,5 


Clearly shortest distance of approach is along common normal whose equation is х + у – 1 = 0 


So when they are at their closest distance P must be at Б 3| and Q must be at 


1 1 А Тл А 
1 covering angle T on the circle 


8,2 842 
Since Р and Q happened to be at these points at same time so we can have 
71 1 ЭР 
tọ =—— = —— also at this instance 
4w Ju 
3-2 
to s inin = ENS > Hors] = |642-4| -4 
cos( ot 
Also at any time instant t: co-ordinate of P, Q are ЕЗ үй at О|1+ С ) нәп 9 
2’ 2 3 3 


*o«[ ч i me) [м en] 
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45. 


46. 


47. 


48. 


49. 


50. 


13 
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Centroid G of triangle is collinear with H and O and G lies two A 


third of way from A to M, therefore H is two third of the way from 


Ato F. So AF = Зх OM=15 

Since ZHFB = ZAFC, ZHBF = Z ACF 

So, ABFH and AAFC are similar 

S = ын = BF-FC = FA-HF = 75 

HF FC 

Now BC? = (BF + CF)? = (BF — CF)? + 4BF-FC 


But FC - BF = (ЕМ + MC) - (BM—FM) = 2FM = 22 


ВС = V22? 4x75 =28 
43-1 4341 


242 , 242 _» 


sinx COS X 


. T Жз» 3 
= шэн Cog 005. SIX = sin2x 


> T Е 
= sin| X + — | = sin2x 
| 5) 


T 11x 
= П = апа 
12 36 
ae 
Since b -tant ane 
— +1 2 
b 


= А– B = 90° and A + B = 1202 
= A= 105° and B = 15° 


X? = cos? A + cos? B + 2 cos A-cos B 
y = 2(cos? A + cos? B) - 2 


2. cos? A + cos? В = 1+2 


ч cos A-cos В = Ho - у-2) and z = —2x? + 3xy + Зх 


2 2x3 + 7 = Зх(у + 1) 
xyz = 0 V Aand Bis not true 


P lies on circumcircle 
So, L, M, N are collinear (i.e. Simson’s line) 


SECTION - C 
ТОО ы and cue = шағы 
Equation becomes sin 4x = 0 
2: Е 
4 
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51. Put sin 20 = x given equation becomes х* + 1 = 17(1 + 2х + x??? 
Divide by х2, we have x? + = =1 6 US 2) 
x x 


Now put РОР Е" 22 or В 
y X y 4 2 


Now y = Bs have no solution and y = 29. we have x = mu -2 
4 2 2 


So, there are (4) solution in [0, 27] 


52. х+у= 1-х+1-у 1 


X+ E. 

y 2 
бз = Si+ S2 

— Xy sin 60? 
S -aS у= {2 3 
5.8 (2 
4 4 

s 52-53-5,| 
S, S, 


5; 5; 9 9 
| хһ 2у | 2у уа? 
53. Equation of tangent 48-12 1-0:х uj E 
2y ja? Y 
By solving 1-2) а +y?-a? =0 
4y 4у? ja! 2 » 
! b^ b РЕ TFE 
al aa 4 at aft > 
y (шм ten уз; а“-0 
=> yı жу; -1 
yiyo 
54. © пыз = A? 
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FIIT] EE JEE (Advanced)-2018 


PART TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 231 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into three sections: Section-A, Section-C & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 03, 24 — 26, 47 — 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries 43 marks for correct answer and —1 mark for wrong 
answer. 

Section-A (04 — 08, 27 — 31, 50 — 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 
marks for wrong answer. 

Partial Marks +1 for each correct option provided no incorrect options is selected. 

Section-A (09 — 10, 32 — 33, 55 — 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 
*3 marks for correct answer. There is no negative marking. 


Section-C (11 — 20, 34 — 43, 57 — 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 — 23, 44 — 46, 67 — 69) contains 9 Numerical answer type questions with answer 


XXXXX.XX and each question carries +4 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate LL T LIII III ЕЛ ЕЕ 
LILI 


ЕГ Л Л ШЕ ЕЕ Е 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron е-1.6х1079С 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K^! mol! 


CHEMISTRY 


Gas Constant 8.314 J K mol! 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-4 J.s 
6.625 х 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, О-16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Хе-131, Ba=137, Pb=207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - ІШ (Mathematics): 
(SECTION - D) 


For questions 21 to 23, 44 to 46, 67 to 69. 
Numerical answer type questions with answer XXXXX. XX 
If answer is 348.4 / 251.37 / 213 
Correct Method : 

3 |4 18 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


1. А non-uniform magnetic field В = Bo ЫЛЫ is present in the region of space between y = 0 


and y = d. A particle of mass m and positive charge q has velocity v = зав at origin О. Find 


the angle made by velocity of the particle with the positive x-axis when it leaves the field. (Ignore 
any interaction other than magnetic field) 


(A) 90° (B) 30° 
(C) 60° (D) 45° 
2. А thin non-conducting hemispherical shell contains а 


positive charge q on it, which is uniformly distributed on the 
shell. A point P lies on the diameter of shell as shown in 
figure. Then the direction of electric field at the point ‘P’ is 


(A) 


Space for Rough work 
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A point charge q is placed on the line AH and just outside the 24 
cube (of side d) at a distance of 7” (г << d). Total flux of electric E АЖ 
i r(««d) 


q 
165 


__Ч 
16& 


(Опе or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


Two identical plates Р: and P», of cross sectional area A are 

separated at a very small distance d, where 5^. 2.5] unit. Si S; 
P 

Initially charge on the plate P: is -10 C and charge on the plate 

P» is -30С. Now plate Рі and P» are connected to positive and T 

negative terminals of battery of potential difference 10 Volts with 10 V 

the help of switches S1 and S» respectively. Choose the correct option(s). 

(A) The work done by the battery is 200 J. 

The net charge on the plate P2 is -10C. 

The charge on the left side of the plate P: is 10C. 

The charge on the right side of the plate P» is 20C. 


In the circuit shown, e: and e» are two ideal sources атр R 
of unknown emfs. Some currents are shown in some 
branches of the circuit. Potential difference appearing 
across resistance 6 О is Va— Vs = 10 V. Then АЛЛАУ [ 
(A) The current in the CD branch is 5 атр. 


The unknown emf ze is 68 volts. 
The unknown resistance Ris 9 О. 3 amp 


WWW 
an | 2а P 
The unknown emf s1 is 40 volts. Pan за за; S ва 
Y 
| WWW | в 
D до С 


Space for Rough work 
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6. A circuit contains an ideal battery, three resistors and two ideal 
ammeters. The ammeters read 0.2 amp and 0.3 amp. After two 
of the resistor are switched (interchanged) the readings of 
ammeter do not change. Then 
(A) If Re = Аі, Н = 12 = 0.15 amp and Is = 0.05 amp. 

(B) If R2 = R1, the battery current is, | = 0.20 amp. 
(C) If Re = Rs, le 2 l3 = 0.10 amp and lı = 0.20 amp. 
(D) If R2 = Rs, the battery current is | = 0.40 amp. 


7. In an LCR series circuit, the reading of ideal 
voltmeters Vi and V2 are 2042 volt and 15 volts R 
respectively as shown in the figure (the given circuit L | | 
is inductive in nature). Then WWW 0090000 [| 
(A) The voltage across resistor is 20 volts. с 
(В) The voltage across inductor is 20 volts. (v) 
(C) The voltage across capacitor is 5 volts. 
(D) The power factor of the circuit is T А 

5 25 Volts 

8. Three capacitor Сі = ӨР, C» = ЗЕ and Сз = АҒ are C; = ЗЕ 
separately charged with battery such that charge on -||* 
each capacitor are 36 C, 24 C and 40 C respectively П 
апа then disconnected with the battery. After that they E 9 
are connected in a circuit along with an uncharged Сі-6Е —— == Сз= 4Е 
capacitor C4 = 4F апа a battery of emf = 4 volts as 7 s l 
shown in figure. Now the switch S is closed. Choose | ШЕ; 
the correct option(s). = | ЖЭ aili i 
(A) Final charge on capacitor C4 = 4C. ^V — C4-4F 


(B) Final charge on capacitor C» = 24C. 
(C) Final charge on capacitor Cs = 36C. 
(D) Amount of charge flow in circuit = zero. 


Space for Rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 9 and 10 


Two moles of an ideal mono-atomic gas undergoes a thermodynamic process in which the molar heat 


capacity ‘C’ of the gas depends on absolute temperature as C = E where R is gas constant and T, is 


0 


the initial temperature of the gas. (Vo is the initial volume of the gas). Then answer the following 
questions. 


9. 


The equation of process is 


(A) 2 УЛ |) (В) 1 2 МТ? |ы 
Р А4ВТ?°?? Р 2ВТ?” 
Y. ТЕШ c9] D i_ МТ? Jv] 
Р 4RT^ Р ЗАТ? 
The minimum volume of the gas is 
(A) T T өзг (в) Н T RT 
gye У? 3 Ё 
3/2 3/2 
о (5) ме" 0) (2) we" 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 


to 9, both inclusive. 


3 
11. The electrostatic potential existing in the space is given as V = ДЕ: 2 


density (in coulomb/m?) at x = 2m. 


20 


| volts. Find the charge 


12. A hollow cube A of very small thickness at temperature T emits radiation like a black body. The 
cube A is kept in a room of temperature To(<T). The side of cube is doubled without changing the 
volume of material and its temperature. Find the ratio of rate of cooling of cube A in first case to 


that of second case. 


13. A small block of mass ‘m’ is kept on the smooth inclined 
plane of angle 37°, placed in an elevator going upward with 
g 


acceleration 42543 as shown in the figure. A horizontal 


electric field E perpendicular to the left and right vertical 
wall of the elevator exists. The charge on the block is +q. 
Find the time (in sec) when the block collide with the 


vertical wall. (take g = 10 m/s? and ЗЕ - 25 т/52) 


14. A capacitance balance is shown in the figure. The 
balance has a block pulley system attached on one side 
and a capacitor that has a variable gap width on the other 
side. Assume upper plate of the capacitor has negligible 
mass. When the separation between the plate is 


greer, the attractive force between the plates 


balances the pulley block system. Then find value of Vo in 


volts (EMF of battery). (Take area of the plate = 20 ib) 


£o 


— Vo 


+ 
+ 
+ 
+ 
+ 
+ 3.6 m 
+ 
5 ©: 
+ 
+ 14.4 т 
+ 
+ L 
4m 4m 
<--->06--> 
А. А 
Ғғ 
а 1 = 
ғғ”. 
40/3 kg 
10kg 
5kg 


Space for Rough work 
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In the circuit shown, charge q varies with time ‘t’ as 
4-13-12-44, where q is іп coulombs and time + is in 
second. Find Vas (Va — Vs) in volts at time t = 1 sec. 


A charged particle of mass m = 5 gm and charge q = 
12 uC enters along AB at point A in a uniform 
magnetic field of magnitude B = 100 Tesla existing in 
a rectangular region of size (8m x 6m) and into the 
plane of paper as shown in figure. The particle leaves 
the region at ‘C’. The speed of the charge particle (in 
m/s) as it leaves the region is 


A conducting rod of length ‘” = 25/5 meter and mass 
‘m’ = 4 kg lies on the horizontal table. Coefficient of 


friction between the rod and the table is ‘w = Б If 


the current in the conductor is 2 ampere, then find the 
minimum magnitude of magnetic field strength (in 
Tesla) such that conducting rod just starts to translate 
along x-axis. (take g = 10 m/sec?) [neglect the radius 
of rod] 


A resistance R = 1 kQ connected to a conducting rod PQ 
that can slide on a conducting circular ring of radius 2m 
with center at P. A constant uniform magnetic field 10 Tesla 
exist as shown in figure. At t = 0, switch ‘S’ is closed and 
simultaneously an external torque is applied on the rod so 
that it rotates with constant angular velocity 20 rad/sec. The 
magnitude of power delivered by external agent is 20K 
Watt. Find the value of K. (Neglect the gravity, friction and 


self inductance of circular loop) 


+q, 4 


T M AAAAN——9 
C-2F (1/2)H (350 B 


ххх QO x в 
LX x 
x x x 
хоо KX 
AAAAN 
R 


Space for Rough work 
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19. A non conducting solid sphere of mass m and radius R having 
uniform charge density +p and -р as shown in figure. It is then 
placed on a rough non conducting horizontal plane. At t = 0 a uniform 
electric field E=E,i N/C is switched on and the solid sphere starts 
rolling without sliding. The magnitude of frictional force at t = 0 is 
2рлВЕ, 


. Find the value of К. 


20. Determine the equivalent resistance 
between point A and B in Q, considering sa S 


that connecting wires have no resistance. S 


<< 50 
ss m 


Space for Rough work 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


21. 


22. 


23. 


There are two vessels. Each of them contains one mole of a monoatomic ideal gas. Initial volume 
of the gas in each vessel is 8.3 x 10? m? at 27°C. Equal amount of heat is supplied to each 
vessel. In one of the vessel, the volume of the gas is doubled without change in its internal 
energy, where as the volume of the gas is held constant in the second vessel. The vessels are 
now connected to allow free mixing of the gas. Find the final temperature of the combined gas in 


Kelvin. (take /n2 = 0.6931) 


A circuit shown in the figure contains a box having either a с 
capacitor or ап inductor. The power factor of the circuit is 0.8, BOX --- 
while current lags behind the voltage. Then find the 
inductance/capacitance of the box in S.I. unit. (take л = 3.2) The 
circuit draws 1 ampere current. 1amp 


Vc 2 1000 V 


R = 8000 V, 100 Hz 


A conductor of mass m = 5 kg and length / = 4m is placed on horizontal surface and a uniform 


magnetic field B = 2 Tesla exist parallel to horizontal surface but perpendicular to the conductor. 
Suddenly, a certain amount of charge is passed through it, then it is found to jump to a height 
h = 5m. Then, find the amount of charge that passes through the conductor in coulomb. (take g = 
10 m/s?) 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


24. Major product formed in the following reaction is: 
о 
27 (CH), CuLi 
Diethyl ether” 
| 
(А) (В) 


(С) : (D) 
25. Identify the final product in the given reaction: 
Ph- CH,COOH — Pate „xtA ‚ү 
ш) ОН 
(A) Ph-CH,-C-O-CH, -Ph (B) 73 
! о се 
2 T die CH—Ph 
E 24 
| 
о 
(C) Ph-CH, C-O-C-CH;Ph (D) Ph—CH—0—CH—Ph 
Ó Ó COOH COOH 
26. Identify the final product in the following reaction: 


Dil KMnO, Pb(CH,COO), : он 
Cold alkaline > X >Y >Z 


Space for Rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


2T. x + CO, 
Mix.1 
NaOH 
Mixture y 
M(Salt) 
Na 
Mix.2 
N 
Which of the following option is correct for the above reaction? 
(A) x  PhCOOH y = C2HsOH (В) M = PhCOONa N = CHsOCHs 
(C) x = PhOH y = CHs0CH3 (D) M = CeHsONa N = СНзЗОСНз 
28. О 
CH, О | 18 
|| i) Ғ,С-С-О-0О-н 
PNIS ICA ТУ hydrolysis FO" >Products 
CH, 
Which of the following option is/are correct? 
18 18 
(A) (CH, ): C - OH (В) СН,СООН 
(C) (CH3)3COH (0) СНзСООН 
29. CH,COCH, | 
| reaction 
СНСІ, шэг 18: Il reaction 
= Ill reaction 


H 
in which of the following reaction carbene is intermediate 
(А) I, 11 (B) 11, IH 
(С) Ill, | (D) 1,1, IH 


Space for Rough work 
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30. 


31. 


Which of the following reagent give same type of reaction with HCHO and PhCHO? 
(A) Fehling solution (B) NHs 
(C) NaOH (D) Tollen’s sol. 


CHN n e 0, ce o BO ==, 
Qa x y f 


Correct option(s) is/are for the above reaction. 


(А) а = C2HsCN (В) x = С2Н5СООН 
= H,C—CH-COOH z = H;C—CH-COOH 
(py у, y (D) | 
CI NH, 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 32 and 33 


CH, 
i) Hot alk. KMnO, i) SeO. NH. 
iy CaCl, X WCECÓH ¥ —a 2 
iil) A Ж i) PCI 
CH, CHCI, i) PCI; 


| (CH, ), CuLi 


Mg-Hg hot ‚Осу 
32. МЭР уо; A: Qis 


(A) n (B) (s 
a A 


CH, 
[e 
(с) ын (D) c^ 
20 
CH; сн, 
33. X i HON >R PAHOR >S 
iii) PCl, 
S forms a polymer. Name of polymer is: 
(A) Nylon 6, 6 (B) Nylon 6 
(C) Nylon 6-12 (D) Nylon 6-10 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


34. 


35. 


36. 


CH,CH,CHO—p'5—>Pr oducts : Number of different enol of products is / are 


PhCOOC,H, +C,H, - COOC,H, —“*2 Number of condensated products 
(including stereoisomer ) 


Number of reaction which gives Benzene as major products? 
CHO М-СІ” 
2 


(а)н--с-он "ewe, (Ы) unn яв, 


ОН 


SO3H 
(d) Zn _—_Рпромбег у біле р CH CocIoH b3 Ke 


Space for Rough work 
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How many of these gives coupling reaction: 


OCH, NH, 
PHN Cr. i) РИМ2ОГ” 
ii) H*,A 
МОТ 
ON NO; 
CH; 
ғы”, NO x. 
HC CH, 
N,'CI 
N,'CI- 
N 
9: CH, 
OCH; 
--------5- 
38. How many of these gives same osazone with PRNHNH2: 

CHO CH,OH CHO CHO CHO CHO 
H—]1—OH Е-О H OH HO H HO H H—1—0H 
HO—]—H HO—1—H HO H HO H HO H H—1—0H 

H—1—OH H—]—OH HO H H OH HO H HO—]1—H 
H OH H OH H OH H OH H OH H OH 
CHOH СНОН СНОН СН,ОН СН,ОН CHOH 

39. How many nitrogen atoms are present in melamine monomer? 


Space for Rough work 
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40. How many of these are thermoplastic polymers 
Polyethylene, Polystyrene, Bakelite, Nylon 6,6, Terylene, Poly(methyl(methacrylate)) 
41. How much gm of bromine reacts with 3.15 gm of butane-2-ene (Atomic mass of bromine = 80) 
42. Total number of isomers of C4HsCI are 
43. SN 
| A 
CH,CHO +CH, (COOH), —*——А 
A 


A i) KOH HBr 
E« D pomor C< B 


Number of isomeric form of E are? 


Space for Rough work 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer Xxxxx.Xx. 


44. A sugar exist in two isomeric form a -D & B — D with specific rotation of 110° and 30° respectively. 


When a – Dform of the sugar is dissolved in water exhibits mutarotation till the equilibrium value 
of 90? is attained. The equilibrium constant of mutarotation of В — D form [Assuming only a and р 
form in solution] is equal to: 


45. A sample of 1.0 gm of organic compound was treated with NaOH and NHs evolved was absorbed 
іп 70 ті 0.5 M H?SO.. The residual acid required 65 ml of 0.5 M NaOH solution for neutralization 
in Kjeldahl's method. What is the percentage of nitrogen in organic compound. 


46. When 78.5 gm of СНзСОС is treated with 29.75 gm of CHsMgBr then what will be the mass of 
alcohol produces? (Given: M. wt. of Cl = 35.5, Br = 80, C = 12) 


Space for Rough work 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE option is correct. 


47. 


48. 


49. 


Let ABC be a right angle triangle right angle at |А, S be its circumcircle. Let S: be the circle 
touching the lines AB and AC and the circle S internally. Let S2 be the circle touching the lines 
АВ, АС and the circle S externally, if гї, re be the radii of the circle 5: and S» respectively then 
area AABC is 


ЯА 112 
(А) ps (B) Es 
(C) ve (D) rire 


If tangents are drawn to the parabola y = x? + bx + c for b and c fixed real number at the points 
(i, yi) fori = 1, 2, ....., 10. Let h, l2, la ..... lo be the point of intersection of tangents at (i, yj) and 
(1+ 1, yi« 1) then the least polynomial satisfying whose graph passes through all nine points 


(A) у= х2 + bx «c (8) у=х+0х+с- 5 


(Qy-xXebx«o- 1 (D) y= x? + bx 0-2 


2 2 
If a tangent of slope 4 of the ellipse ae =1 is normal to the circle x? + y? + 4x + 1 = 0 then 
a 


2 
the maximum value of ab is 
(A) 4 (B) 5 
(C) 6 (D) 8 


Space for rough work 
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(One or More than one correct type) 


This section contains FIVE questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


54. 


A(2, 0) is a point on the circle (x + 2)? + (y — 3)? = 25, A line through A(2, 0) making an angle of 
45? with the tangent to the circle at A is drawn. Then the equations of the circles with the centres 
on these lines which are at a distance of 5/2 units from point A and of radius 3 are 

(А) (x-1)? + (y- 7) =9 (B) (x – 3)? + (у + 7)2= 9 

(С) (х – 9)? + (у – 1)? = 9 (D) (x + 9)? + (у + 1)? = 9 


The normal to а симе at P(x1, y1) meets the x-axis at G. If the distance of G from the origin is 
twice the abscissa of P, then the curve is a 

(A) circle (B) hyperbola 

(C) ellipse (D) parabola 


The value(s) of x satisfying the equation tan ' [x + 2) -їал” (^ = : - tan”! В =0 is/are 
x x x 


(A) v3 (B) -/8 

(С) -/2 (D) V2 

Solution of the equation cos? x + cos? 2x + cos? 3x = 1 is 

(A) x -(2т-1)5 (m |) (В) х -(2n«1)7 (n e I) 
(С) x -(2k«1)7 (к e I) (0) х-(2/41) 2 (£e) 


Normals are drawn from the external point (h, К) to the rectangular hyperbola xy = c?. If circles are 
drawn through the feet of these normals taken three at a time then centre of circle lies on another 
hyperbola whose centre and eccentricity is 


h k 
(A) (5, х) (B) (h, k) 
(С) V2 (D) 42.41 


Space for rough work 
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(Paragraph Type) 


This section contains ONE paragraph. Based on the paragraph, there are TWO questions. Each question 
has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 55 and 56 


Read the following write up carefully and answer the following questions: 
A variable line L intersects the parabola y = x? at points P апа Q whose x-coordinate are а and р 
respectively with о < В the area of the figure enclosed by the segment PQ and the parabola is always 


equal to 5 . The variable segment PQ has its middle point as M 


55. Which of the following is/are correct? 
(A) (B — о) can have more than one real values (В) (В — о) can be equal to 2 
(C) (B — a) can have exactly one real value (D)a=2+ В 

56. Which of the following is/are correct? 


(A) equations of the pair of tangents, drawn to the curve, represented by locus of M from origin 
are y = 2x and y = —2x 

(B) equation of pair of tangents to be curve, represented by locus of M from origin are y = x and 
y=-x 

(C) area of the region enclosed between the curve, represented by locus of M, and the pair of 


tangents drawn to it from origin is 2 sq. units 
(D) area of the region enclosed between the curve, represented by locus of M, and the pair of 


tangents drawn to it, from origin is = sq. units 


SECTION - C 
(Single digit integer type) 


This section contains TEN questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


57. Two tangents to an ellipse x? + 2y? = 2 are drawn which intersect at right angles, let ^, and / be 
the intercepts on these tangents made by the circle x? + y? = 2, then /2--/2 is equal to 


Space for rough work 
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59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 
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2 2 
If a, B, y are the eccentric angles of three points on the ellipse artes =1 at which the normals 
a 


are concurrent, then sin(a + В) + ѕіп(В + y) + sin(y + о) is equal to 


In a circle are inscribed a trapezoid with one side as diameter and a triangle with sides parallel to 
the sides of the trapezoid, then the ratio of area of trapezoid to the area and triangle is 


a (вїлх)? (совх)” 
For x, y eR with O «x < 2 such that zt a sin2x, then y is 
(cosx)?  (sinx)2 


The value of cos x cos 2x-cos 3x ..... cos 999x where x - is p then 219906 is equal to 


Normals are drawn to the parabola y? = 4x from any point on the line y = 2, then vertices of the 
triangle formed by corresponding tangents lie on a fixed rectangular hyperbola xy = —c? then c? is 


tan(A +B-C) _ tanC 
tan(A-B+C) tanB 


then sin 2A + sin 2B + sin 2C is equal to 


The line through P, perpendicular to the chord of contact of the tangents drawn from the point P 
to the parabola y? = 16x touches the parabola x? = 12y, then the locus of P is 2ax + Зу + 4a? - 0 
then a is 

Find the length of focal chord of the parabola x? = 4y which touches the hyperbola x? — 4y? = 1 


Total number of solution for the equation x? -3l sin(x zl =3 is (where [.] denotes the 


greatest integer function) 


Space for rough work 
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SECTION - D 
(Numerical Based XXXXX.XX answer Type) 


This section contains 3 questions. Each question, when worked out will result in numerical answer Type 
with answer ххххх.хх. 


67. 


68. 


69. 


Quadrilateral ABCD is inscribed in a circle with AD as diameter. If AD = 4, AB = BC =1 then 
perimeter of quadrilateral ABCD is 


2 2 


From a point (2, о) tangents are drawn to the same branch of hyperbola Яг = 1, then the 


range of a e (4, l2), then / is equal to 


Let AABC be equilateral on side AB produced, take a point P such that A lies between P and B. 
Consider ‘a’ as the length of sides of AABC, ri as the radius of incircle of APAC, гә as the ex- 


radius of APBC with respect to side BC, then NA is equal to 
a 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


PART TEST - Il 


PAPER-2 

О. | Physics | 2 | chemistry | © | MATHEMATICS 
No. No. No. 
1. | € 24, |D 47. |^ 
2. |С 25. |В 48. |С 
з. |P 26. |С 49. |0 
4. |B,C 27. |Р 50. | A,B,C,D 
5. |AB,C,D 28. | B,C 51. | B,C 
6. |A,C,D 29. |В 52. |C,D 
7. |AB,C,D 30. | C,D 53. | A,B,C 
8. |B,D 31. | A,B,C,D 54. | А,С 
g |В 32, |В 55. |B 
10. |^ 33. |В 56. |C 
11. |? 34. | 4 57. |4 
12. |4 35. 14 58. |0 
13. |! 36. |5 59. |1 
14. |4 з7. |4 60. |2 
15. |7 38. |3 61. |2 
16. |2 39.16 62. |2 
17. |2 40. |3 өз. |0 
18. |8 41. |9 64. |4 
19. |7 42. |5 65. |9 
20. |2 аз. |2 66. |2 
21. | 00369.31 44. | 00003.33 67. | 00009.50 
22. | 00002.50 45. | 00063.75 68. | 00000.80 
23. | 00006.25 46. | 00009.25 Gg. | 00000.50 
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Physics PART -I 


SECTION- A 
1. ТЕТЕ Fi +Е,) 
IF eae |1. УУу, 
Vy d 


y dv, . 
-| mdv, =q/B, t 232 ЕЗ is negative] 
J | а ау 


Vy =Vo- 38:30) 


_ ЗаВоа 34804 3 Ва vo 
т 2 т 2 т 2 


х 


vv = у5 
2 
evi ovi 
Зу, | 6 Vo 
> V= 
y 2 0 
V Vx 
tano = — = J3 
x 
0 = 60° 
2. Ез and E» are the magnitude of electric field due to upper hemispherical shell and lower spherical 


shell respectively, whose components along the diameter and its perpendicular direction are 
shown in the figure. By the combination of two hemispherical shells: At P, E11 = E21 and E10 = Ezo 
=0 

net electric field must be zero. 


Ел 
E2 
4 % —3 = 
Exo 
3. фвсға = OCDGH = фЕғон = 856 фЕНАр = 0, dasEF = фавср = X 
2489 
2хх-0--41-33-0 
24є, 
> х= – 9 
16¢, 
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+10 +10C 
i -2ос *20 » 
Р, Р, 
10V 


When switches are not closed When switches are closed 
3 --10 
Aso xd 


БЭЭР Тал, 
d 


Q=20+20=40C 
Ws = (20 + 20) 10 = 400 J 


: ; 5 Е 
By applying Kirchhoff’s law р ТІ 
єз = 40V 
€2= 68 V & ia Pa 
R = 9 О and current through 4Q = 5 amp. M |-муууу А 
1 атр Татр 20 
4Q 30 : 20 
8 
Затр Y > Lens Ys amp 
3 amp 4Q 


As the ammeters are ideal, so 

Bes АЛАҒАН 

9? ВВ, +В,А, +R3R] 

The readings of two ammeters are different so resistors Вт and Rs are different. 

If Rı and Rs are interchanged, the reading of ammeters will also change. 

If Re = Ri (If Re and Ни switched the reading of the ammeter do not vary) similarly if 
R2 = Rs (Вг and Rs switched the reading of ammeters do not change) 

If R2 = Ri, h = l2 = 0.15, l3 = 0.05 and I = 0.35 

If Re = Вз, l2 = Їз = 0.10, 11 = 0.20 and | = 0.40 amp 


Ve + V? = V? = (20/2)? = 800 Set 
VL - Vc = 15 ...(ii) 
№2 + (M, - Vc? = (25)? 
Vg +225 = 625 
Vi-Ve 


Vo = source voltage 
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— Vr = 20 volts 

VL = 20 volts 

VL – Vc = 15 

20 - Мс = 15 

Vc = 5 volts 

В iR VQ 20 4 
2 17 Vz 25 5 


Power factor = cos ф- 


By applying Kirchhoff's Law 
449 ,240%4 24*q 3644 -0 
4 4 3 6 


449.104 948, 9,6, 9.0 
4 4 3 6 


—24 -q 


-24C 
2,23,3,3-0 +36 + q +36C 
4 4 3 6 BE 
>q= ) 
Hence, there is no flow of charge. -36 - q 36C 
q 
4у 
+q 
dQ = dU + dW 
=> nCdT = псат + Рау 
2RT аң = 2RT | ау 20) 
T; V dT 


1 3 ау 
From (1) ME 2 ате у 7 
0 
3/2 (=) 
On solving, V -«(3) e ^ 


2RT _ " (3) dm 


Т-Т, 
te Vole | To | 
E 


For minimum volume, av -0 
dT 


So, Т--1, 
3/2 v 
2 
To 
Vmin = V, Т, е 
3 
2h 


+24C 


24+q 
+40C +40 -q 
4F 
-40С -40 +q 
-4 
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5 
SECTION - 
E- ОМ 3x x? 
OX бв) 2е0 
2 
p=EA.=Ž—A 
280 
dé (А) gg _ (КАФ) 
dX ёр 80 
а xAdx 
pixies ВАБО 
Adx (Аах) 
р(х-2)-2 


Alternating Method 


= x 
ӯЁ- Р > B. 
бо £g 60 


Їх-2-р-2 


>р-х 
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с 


The rate of heat loss by cube of thickness Ax, side / and made of density p is given by 


-ms = soA(T* -T3) 


dT есА(Т* - Tj) 
dt ms 


F.B.D. of block 
anet = 12 m/s?, up the incline plane 


12 

S =ut+—gt 

27 8 m/s? 

3.6x2= 151242 
3 2 


—t-1 sec 


Tension in upper rope = aN 


By balancing Torque about ‘O’ 
800 У.А У/с,20 


2 
Егет 


V, = 4 Volts 


q- t? - t? 4t 


i200 igi ord 
dt 


i(t 1) = 5 amp 
e oic? 

dt 

di 
--(і-1)-4 
a ) 


20 m/s? 


(qE/m) = 25 m/s? 
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Current is increasing with time 
q(t = 1) =1- 1+4 = 4 coulombs 


Va — Мв = uec шә Volts 
2 2 5 


OX XX X X 
ххх X XXX 


x X X Xxx 
X X х“х X х 


X Xx X X x 
X- 56 з Sees 


1 g 
WB, = 
min ha 2 


В =2 Tesla 


тїп 


Bal? 
2R 


$ 2 
Torque about P = t= |(Фовх - Bi 


2: Bo/? Bie -8 

| 2R 2 Jo 

So, power P = 1.0 = 160 Watt 
Alternate Solution 


2 
18. Induced emf = шэн current ig = 


В2о2/* 
Power = Heat loss іп resistance = Ri? = 4R =160 Watt 


19. Tq = PEsin53? 


2 M SRI 4 
= R E 
[pss (Beg 


= E pnRE, = (онға) 


2 pxR°E 
xí M 
2 


f = таш = spaR°E, 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-PT-II (Paper-2)-PCM (Sol)-JEE(Advanced)/18 


20. Ras = 1 О $50Вав=1+1=2 Q 


SECTION - D 
21. For first vessel. 
AU=0 
AQ: = AW = пат) = 1.R.300./n2 
і 
= (0.6931) x 300 x R = 207.93 R 


For second vessel AV = 0 


AGs ХЇНС 1-2рат 


AQ! = AQ? 
207.93R = SRAT 


=> AT = 138.62 
T, = 300 + 138.62 = 438.62 


Unix = U4 +0, 
(n: + nz) Cymix Vix = nC, T, + n5CV,T, 


22 X, = 2 = —— -10000 


Current lags behind voltage 
So, box has an inductor 
R 800 


Z (800) +(x, 1000)? 


Power factor = 0.8 = 


X, =1600 0 
oL = 1600 
1600 


1|---------25Н 
2x3.2x100 


23. Impulse, FAt = т./2аһ 
(i@B)At = т./2оһ 4440) 
iAt = Aq ...(ii) 
т./20П 5/2х10х5 


Aq= = = 6.25 Coulomb 
Be 2x4 
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Chemistry PART - II 
SECTION - A 


24. 
9: 


(CH, ), Сиш 
Lower side of plane 


25. Ph- CH,COCH —jge Ph - CHBr - COBr 
O ES 
B е Он 
P o %; "e ПЕРСОВ 88008 
ыг CH—Ph <= Ph—CH—COO 
Ph—HC / А | 
B = OH 
il 
Ó 


26. 
Dil. KMnO, OH Рыснқсоо), 
OH 9 
О 
О О 
Он 
m 
OH 


27. РПСООН is more acidic than H2COs while PhOH is less acidic than Н2СОз. 


28. О 
CH; 0 | яв сн, О 
1 Е,С-С-0-0-8Н |18 Ц 
ae ee > сэвэг --СН, 
СН, СН, 
Ін 
CH; 
18 
ib ms +CH,COOH 
CH; 
29. Cl 
: HC p | „© 
pow H, +С --э CCl, 
Cl Cl Cl 
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30. HCHO Fehling solution , HCOOH 


PhCcHO—fehling solution хо reaction 
HCHO «NH, ——>(CH,), № 


OH 


7 
РҺСНО+МН,—› Ph-HC_ —4—>PhCH = NH 
NH; 


HCHO + NaQH——>CH,OH+HCOO 
PhCHO + NaQH——>PhCH,OH + PhCOO* 
НСНО-- 8 —5HCOO* 
РїСНО---1  ,РпСОО” 
31. СІ NH, 


CH, - CH, -C =N—*°_5CH, -CH, -COOH— TES Paid M SN 


(x) 
CH; 
СТ i) hot alk KMnO, ыг “ өз, , =н; NH 
ПЙСаОС„ ^ “ГОЁ СОР? 
iii) A 
CH; * О 
E ) PCI, 


33. 


), CuLi 


HO OS Мн, 


—ÖKCN_ , — HNO, , 
NO 7Ni ij Z2 
iii) РСТ, 


OH 
— Mg-Hg , CH, Hot dil. y 
mn сн, — HSO, > 


Caprolactum 
Polymer of caprolactum — Nylon – 6 
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SECTION- C 
34. H H Н.С ор р OD 
Hae Job 3, 7 PA / А / 
С--С С--С Pm pa 
/ \ / 
H H H OD D H HC H 
» | | |] 
Рһ—©—({*—СОООСН; сахар аан, 
СН сн; 
36. 
H—C=CH — 810 O 
Zn powder А ОН 
OH H*/A ii 
50,Н 
E HO OH 
б. gm «-(Су-- N—Ph 
OCH; 
Qs 
m хїн 
No CIT 
ON NO, 
њс сњ СН, ON 
ат © = © 2 
CH; CH; ON 
NH, 
—BNE y Ph-NH-N=N-Ph— О 
N=N—Ph 
38. Glucose, Fructose and Mannose. 
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Y^ Melamine 
NH, 
40. Polyethylene, Polystyrene, Poly(methyl(methacrylate) 


160 


41. —x3.15=9 
56 
42. " 
* 
c—c—c—c—Cl Бой лел жа (а&) 
С С Cl 
43. CH,CHO + CH, (COOH), —)— CH,CH = C(COOH), 
A 
OH Br 


| | | 
Н,С--0Н--СН,СООН P34 _ H,C-—CH—CH,COOH «8 —CH,CH = CH- COOH 


A 


CH, -CH = CH - COOH(E & Z form) 


SECTION - D 
m a —-D—>x% УТТЕ (х)(110) + (1-x)30° 
В-0—(1-х) 1 
90° = (110x — 30x) +30° 
60 6 
X = — = — 
80 8 
oa -D——p-D 
1-x x 
x 
К 
9 1-х 
Қы for B- D———2a -D is цавь, 
Koa Х 
, 2/8 2 1 3.33 
“ 6/8 6 3 


45. Mili moles of Н2504 initially = 70 x 0.5 = 35 
Mili moles of NaOH required = 65 x 0.5 = 32.5 
г. Mili moles of Н2504 consumed = 35 — (32.5/2) 


= 18.75 
-. Mili moles NHs = 37.5 
37.5x17 
= ———— = 0.6375 gm 
Ne 21000 3 
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жын, - 26375 


x100 = 63.75 


46. Moles of CHsCOCI E -Ai:o- mole 


Moles of CHsMgBr = 29:75 


-. CH3MgBr is limiting reagent. 


| 
H;cC—C—Cl + 2CH,MgBr —— H,C—C—CH, 


| 
CH; 
Moles of alcohol = 0.25 


о 


Weight of alcohol = E x 74 = 9.25 gm 
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Mathematics PART - 1 
SECTION – A 
2 2 2 2 
47. Equation of S -x а, ҷу j 258210 
2 2 4 


48. 


49. 


50. 


51. 


x? + y?— ах —by =0 

And circle with centre (r, r) and radius r 
Touches AB and AC its equation is 

(х – )2 + (у – )2 = 1 

x? + y? - 2xr - 2yr +r? = 0 

Both circle touches internally ог externally 


Мо 


ААВС = 112. 
4 


Equation of tangent at (i, yj) 
y = (2i + b)x-i? +c 
Also at (i + 1, yi+1), y = (2(i + 1) + b)x – (i + 1)? « c 


Point of intersection is x = = > i= нэ 


Put this i in any tangent, we get у = x? + bx + c— 1 


Equation of tangent is y = 4x + 416a? +b? this normal passes through (-2, 0) 


= 0= -8 + 16a" +b? ; 264 = 16a? + b? 
Giving AM > GM 


2 2 
a > J16a?p? 
E > 16a*b 


4ab x 32 
ab <8 


Equation of tangent at A is 4x -3у-8-0 
Let y = m(x – 2) a line thro (2, 0) and m = -7 or 5 


We have х2 -—L--542 
“450 450 


= Centre of circle аге (1, 7), (3, —7), (9, 1) and (-5,-1) 
Normal at P(x1y1) 


zi 
У-У, SOR) 


Where y = 0, x 2x1 + my: 
We have |х: + ту | = 21Х1| 
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=> хі + туі = +2x1 


X 
Case-l: xı + туз = 2X1 > m=— 


=> By ex 203 
dx у ах ОО 


х° у? 
=> x dx -y dy = 0; uc ue d hyperbola 


Case-ll: х: + my1 = –2х1; m= 22 
yı 
y шэн 3x =0 
dx 
2 2 
ус Зх 
=> —+—=C (Ellipse 
2270 (Ellipse) 
52. Given equation can be written as -;-< 0 
X -х<-4 х 
=> х=+\/2 
53. Equation can be written as cos 2x(cos 4x + cos 2x) = 0 


=> 2 СО5 х COS 2x cos 3x = 0 


54. Equation of normal to hyperbola xy = c? at в 2) which passes through (h, k) is 
ct* — ht? + kt-c-0 
Roots of this equation is 11, t», ts and ta 
Let equation of circle be x? + y? - 2gx – 2fy + р = 0 
If С 2) lies on this c?t^ — 29ct? + pt? — 2fct + c? = 0 
Its roots are t: te ts and 1, 


We get t, =-t, also -£ - k- 2t 
E 
So locus of centre is 4c? = (h - 2g)(k - 2f) 


Centre lies on hyperbola E A 2j = с? 
hk 
c| —,— | andc=v2 
E 2) Үс 


55.-56. Any two point on y = x? is Р(о, a”); Q(B, p^) 


Equation of PQ, y — a? = (a + B)(x — a) P 
y = (a. +B) x - ap 
В 
2 
Required area КӨ -Ву)х-ор-х Jdx 5 
>B-a=2 
Pair of tangents from origin are y = 2x and y = —2x 
1 
2 
2 ea 
Area ffo 41)-2х|Ф a 
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58. 


59. 


60. 


61. 


62. 


63. 
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SECTION - C 
As (2 +03 =(SS,)° (S, S: are focii of ellipse) 


Suppose normals at a, p and y are concurrent at (h, k) and let S be the foot of the fourth normals 


p p 


from (h, K), then we have, È} tanz tans =0 and tan tan 5 tan“ tan е 1 


2:702 


Eliminating tens from above, we will get sin(a + B) + sin(B + y) + sin(y + a) = 0 


Let circle is x? + y? = 1 P(0, 1) 

Equation of AB y = Lu +1 and a? + b?- 1 А Baa, b) 
=b? = (1 ~a)(1 +a) or — = М 
So equation of line y = 2058), +1 R(b, —a) 
So area of A= b + ab 

So ratio is 1 

Apply AM > GM 

(sinx)? + (совх)” = 2 (sinx-cosx)' 4 


y y 
(совх)2 (віпх)2 
2 


y 
It follows that sin 2x > 2(sinx cosx) 4 


2 2 
.. sin xcosx < 1 = 1<y-% zl 2] «0 


= y = 2 and sin x = COS X 


So there is a unique solution x 27, у-2 


Let P = cos x cos 2Х-005 3x ..... cos 999x and О = sin x sin 2x sin Эх ..... sin 999x 
PQ-299 = sin 2x sin 4x sin 6x ..... sin 1998x 

= (sin 2х-біп 4x ..... sin 998x)(-sin(2x — 1000x)(-sin(2x — 1002x) ..... [-sin(2x — 1998x)] 
= sin 2x-sin 4x ..... sin 998x-sin999x-sin997*x ..... sinx = О 

P= ғ (060) 

Equation of normal at (12, 2) is y = —хї + 2t + t? 

Let any point on y = 2 is (h, 2) 

If normal passes through (h, 2) 

2«-ht-2t- P = 0 

?—t(h-2)-2-20 

tı, t» and ts are points of this equation vertices lies on xy = —2 


sin(A+B-C)-cos(A-B+C) sinCcosB 
sin(A-B-C)cos(A-B-C)  sinBcosC 

sin2A -sin(2B-2C)  sinCcosB 

sin2A — sin(2B – 2C) © cosBsinC 
Use С and D rule will get sin 2A + sin 2B + sin 2C 2 0 
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64. 


65. 


66. 


67. 


68. 


69. 


Let P(x1, уі) equation of chord of contact yy: = 8(x + хі) 
Equation of line perpendicular to this and passes through P is y - y, = EXC -X) 


This touches x? = 12y 
= Locus is 8x + 3y + 64-0 


Let point (2t, Ч) and (2t,, 5) be the extremities of focal chord 

=> tite=-1 

Equation of focal chord x(ti + te) - 2y + 2 = 0 and line у = тх + үтё-1 is tangent to hyperbola 
passes through (0, a) 


1 
>ma=Ht,/1+ t,+t 
| qa 


Length of focal chord = 9 


Given equation can be written as x? -3 = БЕ - 5 


Hence, x? - 3 =-3, 0,3 
= x20, x = 48 is only solution 
SECTION - D 


Let ZADC = a and AC = x 
By Cosine Rule 


x? = 1 + 1 -2(1)(1) cos(180° - a) = 2 + 2 cos a= 2.2.4) 


= 2+5 16-х? = j= 15 = Ср = ү16- х? -5 
Perimeter = ДЕБ = 19 950 
2 2 

Shown in the figure 
о € (-4/Б, 4/5) 
ZT1O4R = 60? апа «АОВ = 30° 
Similarly ZBO2S = 30° 
TiT2 = Т.А + АВ + ВТ: = RA + RB + SB 

nt 
= гі tan 30? + a + r2 tan 30° = —— +a 

43 

f tf, 


and 4T, = TIC - TC = a- RA«a-BS = 2a- 


Since common external tangents are equal T,T, = ТТ» 


За 


= асы 
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PART TEST - Il 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-l is Physics, Part-Il is Chemistry and Part-III is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 


Name of the Candidate (11111111 ЇЇ ЇЇ | 
121111 Ї1ЇЇЛ ЛЕЛЕ 


 епотенм. ГО 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


Two moles of an ideal monoatomic gas is taken through а P 
cyclic process as shown in the P-T diagram. In the process BC, 

PT? = constant. Then the ratio of heat absorbed and heat 4Ро 
released by the gas during the process AB and process BC 
respectively is 

(A) 2 (B) 3 

(C) 5 (D) 6 Р, 


Two ends of a rod of uniform cross sectional area are kept at зт, 
temperatures 3To and To as shown. Thermal conductivity of rod 
varies as k = aT, (where а is a constant and T is absolute 
temperature). In steady state, the temperature of the middle 


section of the rod is П 
(А) 477, (В) 4/57, 
(С) 270 (D) 431, 


An ideal gas is taken through a process PT? – constant. The coefficient of thermal expansion of 
the gas in the given process is 

(A) 1/T (B) 2/T 

(C) 3/T (D) 4/T 


4 kg of ice at -20°C is mixed with 5 kg of water at 40°C. The water content in the equilibrium 
mixture is (Swater = 1kcal/kg-C, Әсе = 0.5 kcal/kg-c, Liwater) = 80 kcal/kg) 

(A) 6 kg (В) 7 kg 

(C) 8 kg (D) 9 kg 


Space for Rough work 
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5. The molar heat capacity of an ideal gas in a process varies as C = Cv + aT*(where Cv is molar 
heat capacity at constant volume and a is a constant). Then the equation of the process is 
aT? aT? 
(8) 69) 
(А) Ме = constant (B) Ve = constant 
25 x 
(C) Ve R / 2 constant (D) Ve 28 / 2 constant 
6. A point charge 'q' is placed at distance ‘a’ from the 


centre of an uncharged thin spherical conducting shell 
of radius R = 2a. A point 'P' is located at a distance 
'4a' from the centre of the conducting shell as shown. 
The electric potential due to induced charge on the 
inner surface of the conducting shell at point 'P' is 


kq kq 
A) — B) -— 
(A) Ba (B) Ба 
kq kq 
C) — D) -— 
(©) 4а (D) 4a 
7. A solid sphere of radius ‘R’ density р, and specific heat ‘S’ initially at temperature To Kelvin is 


suspended in a surrounding at temperature OK. Then the time required to decrease the 


temperature of the sphere from To to L Kelvin is (Assume sphere behaves like a black body) 


pSR B 5pSR 
9cT; 9672 
7р5В 8pSR 
(с) 2> (0) <Р 
9с1 90T 


Space for Rough work 
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Two point electric dipoles with dipole moments “Рі апа Р Ш 


are separated by a distance ‘r with their dipole axes mutually --» 
perpendicular as shown. The force of interaction between the г P2 
dipoles is wher, k= 2 | 
TEQ 

2КРР, 3kP,P. 
as (в) — 

4КРР, 6КРР, 
(0-4 (руу 


4 moles of an ideal monoatomic gas is heated isobarically so that its absolute temperature 
increases 2 times. Then the entropy increment of the gas in this process is 

(A) 285. J/k (В) 42.5 J/k 

(C) 57.5 J/k (D) 76.5 J/k 


A point charge 'q' is placed at the centre of left circular end of иг. Be ain 
a cylinder of length / = 4 ст and radius R = З cm as shown 


Then the electric flux through the curved surface of the | 11 


cylinder is 
q 24 4-4ст 
580 589 
3q 4q 

C) — D 

(Quas (D) 5. 


Two concentric spherical conducting shells of radii ‘a’ and ‘2a’ are 
initially given charges +2Q and +Q respectively as shown. ын total 


heat dissipated after switch ‘S’ has been closed is (where k = 


© 


5kQ? kQ? 
(A) 25 (B) ae 
kQ? kQ? 
Gy cm. p 
(0) 2а (D) 4a 


Space for Rough work 
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Three capacitors of capacitances 5 uF, 2uF and 2 uF are 5 
charged to 20 V, 30 У and 10 V respectively and then ГОЛЖ 
connected in the circuit with polarities as shown. The 
magnitude of charge flown through the battery after closing 
the switch ‘S’ is 

(A) 25 uC (B) 40 uC 
(C) 50 uC (D) 75 uC 


gz10V 


Three concentric spherical conducting shells A, B and C of radii 
a, 2a and 4a are initially given charges +Q, -2Q and +Q 
respectively. The charge on the middle spherical shell 'B' after 
switches 5: and S» are simultaneously closed, will be 


Q 
(A) -Q (Б): 
(c)«Q {2с 6 
2 
In the circuit shown the cell will deliver maximum power to the network ё ai г-10 
if the value of ‘R’ is [— WW 
2 4 
A) =0 B) -Q 
1 5 R R AR 
(C) 50 (D) 50 d Ø 


Space for Rough work 
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In the circuit shown, all the capacitors are initially 2uF 


uncharged. The current through the battery just after | | ri Tm A 
closing the switch 'S' is 
(А) 2A 
(B)4A eur A 
(С)БА || WW 
(D) 10А 
4 mH 
Ж S 20 
| WW 


A particle of charge | and mass “т” enters a fy 
uniform magnetic field region В = -Bk at origin ʻO’ 1 
with a velocity v, = 6i m/s and after some time it 
exits the magnetic field region with a velocity p 2 : қ 

: 2 i V, 2(3i + 3V3j) m/ 
V = (ЗЇ + 3/3j) m/s as shown. The time interval for | ҮЗІ) тө 


which the particle has moved in the magnetic field 
region is 


7m 

qB 
тп 

3qB 


(A) 
(C) 


A conducting wire MN carrying a current | is 
bent into the shape as shown and placed in 
xy plane. A uniform magnetic field B = -Bk is 
existing in the region. The net magnetic force 
experienced by the conducting wire MN is 
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18. 


20. 


A conducting loop carrying current 1” is bent into two 
halves and placed in mutually perpendicular planes xy 
and yz planes as shown. A uniform magnetic field 
B-Bj is existing in the region. The net magnetic 
torque experienced by the loop is 


(A) BI/?(k - 1) 


A conducting wire carrying a current | is bent into the shape as 
shown. The net magnetic field at the centre 'O' of the circular arc of 
radius 'R' is 


(A) Haf 12r) (B) Ha( 1227) 
T 4R T 
(С) Haf 12r) (D) сэн 
884 m 8R T 


An infinitely long cylindrical wire of radius ‘R’ is carrying a current with current density 
j = ог? (where a is constant апа “г is the radial distance from the axis of the wire). If the magnetic 


field at r -5 is ‘Bi’ and at r = 2R is ‘Вг’ then the ratio B is 
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A circular conducting ring of radius 'a' is rolling with slipping on 
a horizontal surface as shown. A uniform magnetic field 'B' is 
existing perpendicular to the plane of motion of the ring. The 
emf induced between the points 'A' and 'D' of the ring is 

(A) Boa? (B) 2 Boa? 

(C) 4 Boa? (D) 6 Boa? 


A time varying magnetic field B = krt (where k is a constant, r is the 
radial distance from centre ‘O’) is existing in a circular region of radius 


‘R’ as shown. If induced electric field at r = R is Е: and at r = 2R is Ес 


s Esg 
then the ratio — is 
E, 


(A) 6 (B) 4 
(С) 2 (D) 1 
A conducting rod MN of mass ‘m and length '/' is placed on /% M 


parallel smooth conducting rails connected to an uncharged 
capacitor of capacitance “С” and a battery of emf s as shown. A 
uniform magnetic field ‘B’ is existing perpendicular to the plane of 


the rails. The steady state velocity acquired by the conducting Те 95 
rod MN after closing switch S is (neglect the resistance of the 
parallel rails and the conducting rod) Е тс 
lle N 
2CBle B СВ/е 
(т--СВ2/2) (т--СВ2/2) 
СВ/е D СВ/е 
2(т-- CB?/?) 4(m + CB?/?) 
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N 


24. Charge 'q' is uniformly distributed along the length of a non-conducting 
circular ring of mass ‘m’ and radius ‘a’. The ring is placed concentrically @B = kt 
on a rough horizontal circular surface of radius ‘R’. A time varying 
magnetic field B = kt (where k is constant) is existing perpendicular to the 
plane of circular region of radius ‘R’ as shown. The minimum coefficient of 
friction between the ring and the surface required to keep the ring 
stationary is 
2kqa kaa 
(a) £92 (в) 298 
mg mg 
kqa kqa 
2mg 4mg 
25. Initially capacitor ‘A’ is charged to a potential drop ‘ғ and Эс [es 
capacitor B is uncharged. At t = 0, switch 'S' is closed, then the | [А 
maximum current through the inductor is с 
C C L 
A a B т, 
(А) “Үл (B) 42 
(С) 219 (p) & | | | |B 
L 2NL ісі 
"m 21 221 CTI 
26. In the circuit shown, switch’s is closed at t = 0. Then the ratio — of Li 
2 
potential energy stored in the inductors Lı and L2 in steady state is Baa 
2 
(А) H (B) 22 
Lo L, E R 
2 2 
5 
(С) (3 (D) (3 | 
Lo Ly 


Space for Rough work 


НІТ) EE Ltd., ЕПТ./ЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


27. 


28. 


29. 


30. 


11 


In the circuit shown the average power developed in the resistor 
‘Ri’ is 

(A) 31.25 W (B) 62.50 W 

(C) 125 W (D) 250 W 


A uniform potentiometer wire AB of length 100 cm has a resistance 
of 5 О and it is connected in series with an external resistance ‘R’ 
and a cell of emf 6V and negligible internal resistance. If a source 
of potential drop 2V is balanced against a length of 60 cm of the 
potentiometer wire, the value of resistance 'R' is 

(A) 10 (В) 20 

(С) 40 (D) 60 


AITS-PT-II-PCM-JEE(Main)/18 


С = 500 pF 
| | В -200 
| | ААА АА 


TITS NWN 
L=01H Ві-100 


O 


є = 50 sin(100t) 


potential ‘V’ and then placed inside an uncharged spherical conducting 


A small spherical conductor ‘A’ of radius ‘a’ is initially charged to a 3 
122 


shell ‘B’ of radius ба as shown. The potential of the spherical 


conductor ‘A’ after closing the switch ‘S’ is 
(A) V (B) 


Two moles of an ideal diatomic gas is taken through a process УТ? = constant so that its 


temperature increases by AT = 300 K. The ratio fa of increase in internal energy and heat 


supplied to the gas during the process is 
(A) 2 (B) 3 
(C) 4 (D)5 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. The number of resonating structures possible for 
BEN 
| A eo are? 
N CH, 
(A) 4 (B) 5 
(С) 3 (D) 6 
32. The most acidic portion among the following is: 
(b) (c) 
О NH, OH 
OH 
HN (d) 
(a) S О 
uo 9 
(е) 
(А) а (В) с 
(C) e (D) b 
33. Which one of the following does not contain centre of symmetry? 


CO | 
(С) | | 


34. The total number of optical isomers possible for this compound are? 
x 
(A) 9 (B) 8 
(C) 10 (D) 16 
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Which of the following has the least negative heat of combustion? 


(A) Et (B Е 
Me К Ме 
Et Et 
(С) E (D E 
“ Ме Ме 
"E É Et 


Which of the following agents is responsible for generating chlorine radicals into stratosphere? 


(A) Smog (B) NO2 
(C) UV radiation (D) CFC 
Which one is a copolymer? 
(A) PVC (B) Polypropene 
(C) Polystyrene (D) Glyptal 
Br 


DLOH _ „д i) CHjl(excess) 
ii) Moist Ад:О 
iii) A 


CH,NH, 
Identify the product in the following sequence of reaction? 
(A) (B) NMe; 
CH, 
CH, 
(C) (D) 
CH, 
СН,ММе, 
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39. Major product obtained by the following reaction is 
+ HCI— 
(A) (B) E 
e Cl 
(C) CO (D) | Cl 
Cl 
40. What could be the product(s) for the following Sn1 reaction? 
«СІ 
Sote Product(s) + СГ 


М 
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15 


Identify the correct rate of hydrolysis 


i) S ii) 5 
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СІ 
“с 
iii) 5 
СІ 
(A) i» ii » iii (B) ii > iii >i 
(C) i> iii > ii (D) iii » i» ii 
О О 
w^ “ен, 
i) ШАО, 
ii) НО” 
Choose the major product of the following reaction? 
(A) 25 (В) ОИ" 
(С) H (D) O D 
"dip cm цагт 
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43. 


44. 


NH, 
de 
p 
HO Hope 
О 
Н --НО: , br oduct is 
OH OH 
(A) NH; (B) 
Ж 
НО ET 
О 
| | 
00 
(бу MN (D) 
| | 
оо 


What could be the product for the following reaction? 
О 


OCH; | 
i) AICI, 
(Т à “Бин 


1 
Ó 
(A) OCH; О (B) 
О 
(С) обн (0) 
9, 
с 1 


О 
OH 
О 
МеО 
О 


О 


[ond 
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45. N(CH;), 


— 30: Product? 


46. 
(5 aoa депШу product ? 
(A 


) OH (B) 


47. Consider the following reaction: 


—<~ Total number of mono chlorinated product = у 


A —®e Total number of mono chlorinated product = x 


(Excluding stereoisomer ) 


Identify value of x + y? 
(A) 13 (B) 
(C) 12 (D) 16 
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48. When o-hydroxybenzaldehyde is heated with ethanoic anhydride in the presence of sodium 

ethanoate, compound formed during the reaction is? 

(A) OH (B) OH 

соосн; 2 соон 
(С) O. ZO (D) Both B and C 
Ф 
Ї 

49. The IUPAC name of C—NH—Ph is 

(A) N-cyclohexylbenzene (B) N-Phenyl-N-cyclohexyl methanamide 

(C) N-Phenylcyclohexanecarboxamide (D) N-cyclohexyl-N-phenyl methyl amide 
50. 

—jpnsP-g; — Major product is? 
iii) NH (ex 
ОЗО SG. ингэ 
(A) ы СООН (В) NH, 
жы ноос À „соон 
NH, 
(C) b dis a (D) un du 
NH, NH, NH, 
51. In the following reaction, compound (B) is 
Br 
Cr | Mg oY > A—A~»B 
Br 
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An aromatic compound (А), CzHeCl» gives AgCI on boiling with alcoholic AgNOs soln. and yields 
С?НТОСІ on treatment with NaOH. (A) on oxidation gives а monochlorobenzoic acid which affords 
only one monoderivative on nitration. The compound (A) is 


(^) ol (B A 


Cl Cl 


(A); number of chiral centre in compound (A Jis : 


(B) 5 
(D) 6 


(B) Cis-1,2-dimethylcyclohexane 
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55. 


56. 


57. 


Which of the following options is incorrect? 


(A) pK, cis but-2-ene dioic acid > Trans but-2-ene dioic acid 


B CN CH 
(8) ҒА I S 
Dipole moment с=с < с=с 
/ \ / 
H H CN H 
6) СІ СІ | H 
(С) т / El 7 
Stability C=C р с=с 
/ \ / \ 
H H H CI 
D H NH — 
Basicity pa < Mec. 
5 H Cl H 


An optically active compound (A) has the molecular formula CeHio. The compound gives a ppt. 
when treated with Ад(МНз)?ОН. On catalytic hydrogenation, A yields B(CeH:4) which is only 
optically inactive. Identify the total number of aHin product formed by treatment of A with 
Os/H2O» then LAH and then Н / л. 
(A) 7 (B) 6 
(C) 8 (D) 9 
How many compounds will give Cannizzaro reaction? 


Т О 
H H с—б—он —CH oe 
/ 3 2 3 \ / 
M (ii) F 
(i) (iii) 


1 
220 
OHC—CHO Ho Жа 


(ім) (у) (vi) 
(A) 2 (B) 3 
(C) 4 5 
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Which of the following can undergo Hofmann Bromamide reaction most easily? 


(A) CONH, (B _ CONH, 
F 
(C) сомн, (D _ CONH, 
OCH, NO, 


Which of the following is not a surfactant? 


(A) үз (В) Н,С-4СН,)  -МН, 
нс-(сн,)-М-сн? 
сн; 
©) нус—(снуь—сн,озбм® (D) NO 


When cyclohexanone is treated with Na2COs soln, we get 


(B) 


( о 
| он 
(С) Ї НО (D) COOH 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


61. If tan о, tan В are the roots of the equation x? + px + q = 0, then the value of 
sin?(a + B) + p sin(a + B)cos(a + В) + q cos?(a + В) is 
(A) independent of p but dependent on q (В) independent оға but dependent on p 
(C) independent of both p and q (D) dependent on both p and q 
62. If the equation x? — (1 + cos Ө + sin Ө)х2 + (cos Ө sin Ө + cos Ө + sin 0)x — sin Ө cos 0 = 0 has roots 
а, B and y then a? + f? + y? is 
1 
A) 2 B) — 
(^) (в): 
(С) 3 (D) none of these 
63. If x = tan(22.5)°, then the value of x* + Зх? — 3x? — 9x + 6 is 
(A) 0 (B) 3 
(C) 2 (D) none of these 
64. If x and y are non zero real numbers satisfying xy(x? — y?) = x? + y?, then the minimum value of 
X? 4 y? is 
1 
(A) 4 (B) 4 
(C) 3 (D) none of these 
65. If the roots of x? + ax + b = 0 are sec? 5 and cose” = , then which of the following is correct? 
(A)a—b=0 (В)а-0-0 
(C) 2a- b (D) a= 2b 
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In a AABC, a semi circle is inscribed, whose diameter lies on the side c. If x is the length of the 
angle bisector through angle C, then the radius of the semicircle is (where s = semi perimeter and 
A = area of triangle) 


^ abc 
(A) x ed 2R* (sinA + ѕіпВ) 
(C) sine (D) эа 


Let x be the set of all solutions to the equation cosx:sin(x+1)= 0. Number of real numbers 
x 
contained by x in the interval (0 < x < л), is 


(A) 0 (B) 1 
(C) 2 (D) more than 2 


cosec^x - 2cosec?x +1 


Let f(x)- . The sum of all the solutions of f(x) = 0 
; sinx — COS x 
cosec х(соѕес x -sinx ) + — — — — + cot x 
SIN x 
in [0, 1007] is 
(A) 25502 (B) 2500л 
(C) 5000л (D) 50507 
р = 
In a AABC, a = a1 = 2, b = a», с = as such that apn "us 22 Ea , where p = 1,2 
and ri, r2, r3 аге ex-radii, then 
(A) r1 = r2 (B) rs = 211 
(С) r2 = 2r: (D) r2 = 3r: 


= 4 
The value of tan 23 | is equal to 
> 4r? +3 3 


г=1 
(А) 1 
(С) З (0) 4 


A triangular park is enclosed оп two sides by а fence апа on the third side by a straight river 
bank. The two sides having fence are of same length x. The maximum area enclosed by park is 


x? T 
(A) |9. (8) 1х 
(C) mx? (D) 2x 
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72. 


73. 


74. 


75. 


76. 


77. 


78. 


79. 


The equation of circle having the lines x? + 2xy + 3x + бу = 0 as its normals and having size just 
sufficient to contain the circle x? + y? — 4x — Зу = 0 is x? + y? + 6x – Зу — k = 0 then k is 


(A) 42 (B) 45 

(С) 3/5 (D) 15 

The acute angle of a rhombus whose side is geometric mean of its diagonals is 
(A) 15° (B) 20° 

(C) 30° (D) 802 


The number of solutions of (log j; tanx)| logs 343 + logan. з) = -1 in [0, л] is 


(A) 0 (B) 1 
(С) 2 (б) 4 


Vertex А of triangle ABC moves іп such а way that tan В + tan С = constant then locus of 
orthocentre of AABC (BC is fixed) is a/an 

(A) straight line (B) parabola 

(C) circle (D) ellipse 


2 
If a hyperbola is confocal and coaxial with ellipse «UY =1 and intersect it at Ёс 3) then 
length of transverse axis of hyperbola is 


(A) 4 (B) 
(C) 3 (D) 7 


The number of rational points on a circle with centre (v2, - /2) and passing through (1,-1) аге 


(A) 1 (B) 2 

(C) 4 (D) infinite 

The values of A for which the curve A(x? + y? + 2y + 1) = (x — 2y + 3)? represents a hyperbola is 
(A)A>5 (В)0-1-«5 

(C) 4 «0 (D)A»6 


If in a right angled triangle having integer sides a, b, c < 10 the perimeter of the triangle is equal 
to the area of the triangle then area of triangle is 
(A) 12 ( 

(C) 24 (D) 30 
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The two adjacent sides of a cyclic quadrilateral are 2 and 5 and the angle between them is 60?. If 
the third side is 3 then the remaining fourth side is 

(A) 2 (B) 3 

(C) 5 (D)8 


2 2 
Let A, B, C be three points on the ellipse PERSE If equation of AB is y = x then maximum 


area of AABC is 
(A) 1 (B) 2/2 
(C) 2 (D) none of these 


Let P(1, 1) is a point inside the circle x? + y? + 2x + 2y — 8 = 0. The chord AB is drawn passing 


through the point P. If En v5 -2 , then equation of chord AB is 
РВ /5+2 

(А) у = 2х + 1 (В) y =x 

(Суу--х (D) у= V2x «1 


2 2 
If AB is a double ordinate of the hyperbola терй such that AABC is equilateral, С being 
a 


centre of hyperbola, then eccentricity e of hyperbola satisfies 


i^ “6 

A e- T (B e- S 
2 2 
utens шиг 


Lines are drawn from a point P(—1, 3) to a circle x? + y? — 2x + 4y — 8 = 0 which meets the circle at 
two points A and B, then the minimum value of PA + PB is 

(A) 6 (B) 8 

(C) 10 (D) 12 


A variable line ax + by + с = 0, where a, b, c are in A.P., is normal to a circle (x — a)? + (y — B)? = 
y, which is orthogonal to the circle x? + y? — 4x — 4y — 1 = O then the value of a+ p + y is 

(A) 3 (B) 5 

(C) 10 (D) 7 
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86. 


87. 


88. 


89. 


90. 


2 
Tangent is drawn to the ellipse ty =1 at (3V3 созо, sin0) (where TID 3 then the 


value of 0 such that sum of intercepts on the axes made by this tangent is minimum, is 
(A) (B) 


соја wla 
Ala Ola 


(C) (D) 


The locus of orthocentre of the triangle formed by the focal chord of the parabola y? = 4ax and the 
normals drawn at its extremities is 


(A) y? = a(x – За) (B) y? = a(x + 3a) 
(C) y? = a(x — 4a) (D) y? = a(x + 4a) 
x? y? 
If the ellipse — 3 + 211 = 1 іѕ inscribed in a square of side length а\/2 then a is 
а – + 
(А) 4 (В) 2 
(С) 1 (0) none of these 
In the triangle ABC if sin C cos 15° cos A + sin 15° sin A = 1 then sin C + tan A tan B is equal to 
(A) 1 (B) 2 
3 1 
С)- D) — 
© 5 (0) 5 


2 2 
From origin two perpendicular lines are drawn to intersect T +o -1 at A and B then 


1 


(OA + (ов? is equal to 
1 
(A) 1 (B) 4 
5 3 
(С) 4 (D) 4 
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Q. No. | PHYSICS | Q. No. | CHEMISTRY | О. №. | MATHEMATICS 
1. с 31. |B 61. |A 
2. B 32. |С 62. |A 
3. D 33. |B 63. |С 
4. B 34. |B 64. |A 
5. А 35. |В 65. |В 
6. B 36. |р 66. |C 
7. с 37. 19 67. D 
8. B 38. | Cc 68. |C 
9. с 39. |С 69. |D 
10. |B 40. |A 70. B 
11. |B 41. JA 71. B 
12. |A 42. |D 72. B 
13. |B 43. |A 73. |C 
14. |А 44. |B 74. B 
15. |А 45. |C 75. (А 
16. IC 46. |A 76. |С 
17. |D 47. |B 77. (А 
18. (А 48. |D 78. B 
19. IC 49. |С 79. |C 

20. |D 50. |D 80. |A 
21. |B 51. |C 81. |C 
22. IC 52. |А 82. B 
23. |B 53. |С 83. ID 
24. |С 54. |B 84. B 
25. |A 55. |C 85. |р 
26. |B 56. 19 86. |B 
27. |B 57. |С 87. |A 
28. |С 58. |C 88. |р 
29. |D 59. |B 89. |B 
30. |D 60. |С 90. |C 
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Physics PART - | 


1. АОлв = nCpAT = 2x ЭЯ (т, - To) = 5RT; 
In the process BC, PT? = constant 
PPV = constant 
PV? = constant 


2. molar heat capacity, C = C, ыг - 


Cae 
2 


2. АОвс = NCAT = 2x 50, -21,)--8Т, 


‚ |АОлв| 581. 

7 |AQac| ВТ 
2. In steady state зт, т T+dT To 

FERES 0 A 0 
BM үд Г 

At dx 2 
СЕРИ а Ы 

At dx 

AQ { p 
== [dx =-aA | TdT 

At 

0 3T, 

AQ 2 
АЧ ( 2 4aAT, i 

a 0 (i) 
Similarly, 

4/12 
fQ lax -aA | тат 
зт 
2 2 
ы y лан еді) 
At 2 2 


Dividing (іі) by (i) 
912-72-41; 
T? =5T8 

T = J5T, 


3. Given PT? = constant 


173 = constant 
ү 


л Ма КТ 

The coefficient of thermal expansion is 
_ ау _ 4kT? 4 

T"WdT ki T 
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Equilibrium temperature of mixture is 0°C. 
Total heat released by water = mwSwAO = 5 x 1 x 40 = 200 kcal 
Heat taken by ice to increase its temperature from —20?C to 0°C = 4 x 0.5 x 20 = 40 kcal 


7. mass of ice melted = 220-40 _ 160 _ 5 kg 
0 80 
2. water content in the equilibrium mixture = 5 + 2 = 7 kg 
Given 
С-Су-аТ? 
С, Қан Гер -оТ? 
V dT 
aT gr = (Ù + enk 
R V 
2 
oT” _ nky) 
2R 
ат? 
kV = e?R 
Ej 
Ve 28). constant 


The net electric potential due to external charge inside the cavity and the induced charge on the 
surface of the cavity at any point outside the cavity is zero. If 'V' is the electric potential due to 
induced charge on the surface of cavity at point 'P'. 


Va sp 
5a 


к al = с4лА?Т“ 
3 dt 
1/2 t 
dT Зс 
= =p = oSR dt 
To T Pong 


Ел Эс 
ЗТЭЛ,  pSR 

I AE 
TS) Te ЭН 


7pSR 
t= 3 
9с10 


The electric field due to Р, at the position of Р, is 


Bin 


1 
Із 


2. force of inter action between the dipoles is 
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ЭНЭ: 
аг 
F- ЗКРР, 
r^ 
9 dS- dQ 
Т 
Рат 
fas -ПСр | — 
T 
To 


AS = 4x т2 = 10Ren2 =10x=x0.69 


25 x 2.3 = 57.5 J/k 


10. The electric flux through the right end plane surface. 
q q 4 
= 2л(1— cos0) = 1 
ws Ane) х x 5) 
211 
ШЕ 1060 


Hence, the electric flux through the curved surface of the cylinder is 


-— 
$cs 2:, bps 


__а__а_ 4q 

266 1029 10s, 
_ 24 
bcs = 56, 


КЕТЕ k(2Q)? ко” к(20)О 
2а 4а 2а 
 2kQ* Бка? 
ME b 4a 
Te 13kQ? 
4a 

| k(3Q)* _ 9kQ? 

4a 4a 
2. Total heat dissipated, AH = Ui — Ut 
 18kQ^ 9ko* 

4a 4a 
_4КО° kQ? 
| Aa a 


Us 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-PT-II-PCM-Sol -JEE(Main)/18 


Е E = -40 | |40- 
E 401,6 720] - to “|| а 4 | q 
5 2 2 C, = 5рЕ С, = 2uF 
ба. 90 6=10V— 
5 120-q (4-120 
q=75 uC | | 
. magnitude of charge flown through the battery Сз = 2uF 
is 


Aq = 100 - 75 = 25 uC 


The electric potential of shell B is zero 

Ve = 0 

ка + ка = 0 

2a 4a 

IER 
. q= 2 


The cell will deliver maximum power to the network if Reg 2 r 


3R 
>—e=r 
2 
eee 
3 3 
The equivalent circuit just after 20 20 
closing the switch 'S' is WW 7 œ WW 
Reg -3-2-50 
“раа: 5413 эд зо 
Ны 5 ANNA 
! 20 
| ANAAN— — 
== 10V 


Since the particle exists the magnetic field region with a velocity v = (3i + 3-/3]) m/s 


tano = 3У3. 
3 
6-2 
3 


The angular displacement of the particle in the magnetic field region is 0 = - 


Angular velocity, = ын 
20 тт 
o ЗаВ 
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20. 


Since B is constant in the region 
The net magnetic force experienced by the conducting wire MN is 


(С. xB) 
Where, Lo = 6Ri 
Е- | 6Ri x B(-k) | 


F = eBIR(j) 
The net magnetic moment of the loop is 
M =107(i +k) 


The net magnetic torque experienced by the loop is 
7=MxB 
= 1/7(i +k) xBj 
7 =BI/*(k- i) 
The net magnetic field at the centre ‘O’ of the circular arc is 
E Hol " 3ugl Hol 
4лВ 8R Зла 
_ Hol К Зия! 


878 8А 


se Тэн 
881 л 


Whenr<R 


B2nr = uo f j2nrdr 
0 


5 
Бї б^. 
5 


4 
в- 9% (cR 
5 


whenr>R 


R 
B2nr = uo | j2nrdr 
0 


R 
Br = но forrar 
0 


5 
Br - Ёоо"? 
5 
5 
M p= Holt гд 
r 
R4 
aiai pg 009 
2 80 
4 
atr = 2R, Бы soe 
10 
B 
2 =8 
B, 
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21. The emf induced between the points ‘A’ and ‘D’ is 


6 - B. (fap x V) 
= Ва-/2у 5їп45° 


= Ва-/2 


V 2 
— = Bva = 2Boa 
42 
22. Whenr<R 


Более | B2nrdr 
di? 


3 
Er d ktr? 
ац 3 


2 
E=, when r<R 
Whenr>R 


d R 
Е2лг = — [Benrar 
dt S 


d R 
Er = ger 
dt 
0 
8 


ЕС wher ROR 
3r 


23. Я +В! =e J's M 


dv : as eB 


4-8 ...(ii) 


From (i) and (ii) 
MW = Ce - CBiv 
B/ 
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24. 


25. 


26. 


CB/zg 
>V= 
(т--СВ2/2) 


d (кїлї?) 


Е2лг= — 
dt 


qEa = umga 


When the current through the inductor is 
maximum 
di 
V =L—=0 
dt 
Hence capacitors A and B will be in parallel 


Now, using conservation of energy 


L foi ЕНІ. 
0 0 
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+Ce/2 | 


Гев? 


tee 


| [А 
с 


+Ce/2 1752 


| 
ісі B 
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27. Rms current through resistor ‘R? 15 
| ER RENE SA 
1(rms) 1/2 x1042 2 
-. Average power developed in the resistor “Ві” is 
2 
P, = шан B 10- 2d = 62.50 W 


28. Current through the potentiometer wire is 
|- 6 
R+5 
6x3 


(R+5) 
2- 18 
R+5 
R+5=9 
В-4О 


29. Let the initial charge on the spherical conductor ‘A’ is Q. 
say 
a 
=> kQ=Va ...(i) 
When switch 'S' is closed, the total charge 'Q' will appear on the outer surface of shell B. 
г. Final potential of the spherical conductor ‘A’ is 
Vie kQ Va V 


ба ба 6 


30. Given process is 
VT? = constant 
VP?V? = constant 
PV?? — constant 
-. molar heat capacity 
C=C, + R 2 5R R 


ЭВЭРТ: 
2 


> С = R/2 
-. Heat supplied to the gas is 


AQ = nCAT = 2. 5300-3008 


Increase in internal energy of the gas is 


& AU = пСУАТ = 2x27 <300 -15008 


2. The ratio сое е 
AQ 300R 
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Chemistry PART - Il 


31. 


32. 


34. 


35. 


37. 


38. 


ENS Sus OAS 
| цан | = 
ZKO = Хх, 
М CH, N CH, N CH 
© 
227 o г 
— -- | 
un NS 
N CH N CH 
2 © 2 


The carboxylic acid group stabilizes the conjugate base апа — | of other groups at closest 
distance. 


Total chiral centres = 3 
21-23-8 


In В all alkyl groups аге at equatorial positions so most stable. 
Most stable will have least heat of combustion. 


Glyptal is made from polymerization of ethylene glycol and pthalic acid. 


excess” з 


H,N—CH, 
Moist "us 


CH,NMe, 


Ae m. 
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44. OCH, Co 
| aaa 77 


46. H 
/ 
(9% 
OH OH | 
O-O-G 
e 
47. Cl 
Cl 
bed X 
hv 
(1) (1) 
! Cl 
x=10 
ES »- 
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48. 


CHO 9 
pum © ® 
СН,СОО Ма 


50. 
MeOH 
О О О O^ OH О 


МеО 
RedP 
Br, 
Br 
HN 
NH3 
1 СООН 
O Ф 
O^ ONH, 0 Мео 
HN 
H4O* 


шан 


NH; 
51. Br MgBr 
M 
= —eiminaton э 
Вг Br 
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52. 


53. 


55. 


56. 


57. 


58. 


60. 


13 
жа С) 
О Alc. AgNO; + AgCl 
Cl НО Cl 
NaOH 
Cl 
COOH 
Cl 
COOH 
OH 
--н 
|—OH 
OH 
CHOH 
eM ci? 
NY 74 
б Қ / еб. 
H H 


In cis form attraction between both chlorine leads to stability. 
H 


H;C—C—C==CH —Taler'sreauent_, white ppt. 


H,C—CH; 


үзе 


(ii), (vi) will not give Cannizzaro test. 
Rate of reaction depends upon migration aptitude. 


Intermolecular aldol reaction. 
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Mathematics PART - Ill 


61. 1ад(04р)---45---8- 


o а 2 
vp (a +B) +ptan(a+B)+q) 


1 2 2 
2 | P 27 22 
te PY. (q-1) q 


p° +(q-1) 


62. f(x) = (x — 1)(x – cos 6)(x — sin Ө) 
a? + f? +y? = 1 + sin? 0 + cos? 0 = 2 


63. х= V2-1 => (х + 1)2= 2 
=> х + 3x3 — 3х2 – 9x + 6 = (x? + х —4)(x? + 2x 1) +2 = 2 


64. x-rcosO,y-rsin Ө 
=> rê sin 0 cos Ө r?(cos? 0 — sin? Ө) = г? 


= г? = 2 = 4 cosec 402 4 
sin 40 


TU TU TU т 
65. sec? – + соѕес? – = sec? —cosec? 
8 8 8 8 


>-a=b>a+b=0 


66. X= гар ооо 
a+b 2 
ЕЦЕ ТЕ 
2 2 2 
1 ; 26 C 
2- zabsinC 2ар зіп 008: Ше А B 
= = = xsin | 
a+b a+b 2 
2A abc 


r= 


>r= 
a+b АВ? (sin A + sinB) 
) 1 
67. cos x = Oor зп(х+2) =0 
Х 


T 1 CPE : 
> X= 2 or x x—-nz > infinite solution 
Х 


2 2 
cosec’ x -1 4 
68. f(x)= | ) = 0X eRe el 
(cosec?x -1)+1-cotx + cotx 1+ сої? x 
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69. 


70. 


71. 


72. 


73. 
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р- 1, а2=4= 0 = 4 А 

р= 2, аз= 45 с= 4 

= Ais isosceles 

А = 45 4 4 
- eB Suae Ben 

5-а 3 s-b 

> [2 = r3 = ЗЇ1 2 


n 


2 


tan - |мен L = tan" 5 = tan" (r2) өн 1-3) 
4r? +3 243 На Yr | 


А = 5 (2xcos0)xsin0 = 5х sin20 


2 


Мах(А)- > 


C 
Lines intersect at E z) which is centre of required circle. Given circle x? + y? — 4x — 3y = 0 


whose centre is (2 3) r -> 


2 
For just sufficient circle а = |r: — ro 
> -- bic pm > Quo eem = К= 45 
2 2 4 4 


а? +a? – а? 
2а? 
= 2а? – 0 = -2a* cos0 > d, = ү2а? + 2а2соѕ0 = 2ас082 


Similarly, d, = J2a* (1—cos0) = 2азіпэ and 4145 = а? 


=> Rein os 1 > nel 
2 2 2 


If acute angle = Ө = со5(т-0)- 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


Let log = tanx =t >t B+Ž=-1,t<0 


= (3+2)=1 > 32-1-0517 
= log, tanx=-1 = tanx RH Rx 
43 4/3 6 
sin(B + С) 2RsinA a 


tanB +tanC = = Е = 
cosBcosC 2RcosBcosC 2RcosBcosC 


= 2R cos В cos C =k 
= Locus of orthocentre is a line parallel to BC 


2-а-5Р- КЕЕ dc 19:23 
2 2 


(1, —1) lies on y + x = 0. Hence only one rational point 


үх? «y? +2у +1 = 4х? + (у +1)? = distance between (х, у) and (0, —1) 


The distance from (x, y) tox – 2y + 3 = O is 
-2y +3 
sepa =Ё 23 2 
45 À 
5 5 
e = ,/— for hyperbola ,/— > 1 
(n 


Ix - 2y + 3| 
5 


—A«5 
ab^ үа? +b? -2 
4а-2 
= в-22-2) юга-5,а-6,0-8 


=>. as aca 
2 


BD? = 2? + 5? — 225-5 


= 32 + ЖЕЕ) 
2 


= 19 = х2 + Зх + 9 
=> х2 + Зх – 10 = 0 


= Х= 2 
5 Ее 
мэн соѕӨ sine, 
2 15 42 
PA _ v10 -2v2 = AB is a diameter 
PB МО «2/2 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 
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2btan0 = Va? sec? 6 +b? tan? 0 


ee 
3 


PASTE ХРА РВ 


=> PA + PB > 2PT 


ЕРДЕ: 
2 2 


->о-1,р--2 апа 4(a + p) = o? + p?—y— 1 


—y-8 
a+B+y=7 
Х 
Equation of tangent is ——cos@+ysin0 = 1 
q 9 3.8 y 
3/3 1 Ds 
S =—— + 


= ----. Itis minimum at Ө = ~ 
cos0 510 6 


Orthocentre (h, k) = (2a+ a(t +t + t), —at,t, (t, + t,)) where t, = E 
: 


> k= а(н + tə) 
2 к? 
h-2a«a((t, 415) -t,)=2a+a — 1 
a 
ah = 3a? + k? 


Sides of squares will be perpendicular tangents to the ellipse. So vertices of square will lie on 
diameter circle 

— Diameter of circle = 2Va2-3+a+4 = V2a? + 2a? 

>a®+a+1=a? 


эа--1 
But a? > 3 and a > —4 
>aed 
20 =, A= 15%, В = 75° 
1 1 1 1 1 
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НТ) EE JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
PART TEST - Ill 


PAPER-2 
О. Мо. | PHYSICS |Q.No.| CHEMISTRY О. №. | MATHEMATICS 

1. | A,C,D 21. | A,C,D 41. | B,C 
1 2. |в,р 22. |в,с,р 42. | A,B,C 
== з. |BC 23. | B,C 43. | A,B,C 
СС 4. |в,с,р 24. | A,B,C,D 44. | A,B,C 
ІМ 5. |B,D 25. | A,B 45. | A,B 
Ф 6. |AC 26. |C 46. | A,C,D 
= 7. |B,C 27. | A,B,C,D 47. | A,C,D 
0) 8. (АС 28. |С 48. | A,B,C 
= 9 |с 29. |C 49. | A 

10. |B 30. |В 50. |р 
< 11. |р з1. |р 51. |р 
Q 12. |B 32. |B 52. |C 
a 13. |з 33. |6 53. | 5 
— 

14. |5 34. |1 54. |5 
zr 15. |5 35. |2 55. |8 
< 16. |2 36. |1 56. | 0 

17. |4 32:13 57. |1 

18. |6 38. |4 58. |8 

19. |5 зә. |0 59. |7 

20. |8 40. |5 60. |6 
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Physics PART - | 
SECTION - A 
u _н—1 i 
1. (A) R GR (not possible) 


The higher the refractive index of the 
material of sphere (и), the closer one could 
come to fulfilling the objective 


(B) 2 [ce ta 
7 Н-На)/ Hw 


зо 

-12 311 2145,23. 1 
СЭР 41 6 4 4 
2 3 


(C) basic (NCERT-point to ponder) 
(D) basic (NCERT-point to ponder) 


2. As we know that, 
"О фк DA ф+ V,, where ф is in electron Volt and л. is in A 
When light of wavelength à = 6000 A is used 
12400 : 
——— 2040.3 = 1.77 « 1.8 eV (approximatel 
2000 seem (app y) 
When light with wavelength ^ = 4000 А is used 
12400 _ ev 
4000 
> eV = (3.1 — 1.8) e volt = 1.3 eV 
— v = 1.3 Volt 
3. Condition for maximum intensity due to thin film 
3, 
2ud-—-2nA 
572 


= 2ud = (20) тә (2р + 1):12 4 ud 


Here Эл = 400 nm and n = p = An integer 
Let À' = 1150 nm. Since only two wavelength give maximum intensity, so 


4ud 23220 4ud 
2(р-1)-1 2(р-2)-1 
м(2р1) ., pl) 
2(р-1)-1 2(р-2)-1 

Mp) y сун М00-1) 

2(p- 1)- 1 2(p -2) +1 


1( X +A, 111505400 | 
> = zs , or 
22-4) 2(1150-400 


e 
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1/3 4) 1 ee ]-2 
2| А-А 2\ 1150-400 
The only integer which satisfies both inequalities is 2, so 


-9 
а (2%2+1)400x10 -500 nm 
4x1 
-9 
223 4ud 4х1х500х10 — 666.7 nm 
2(p —1) +1 2-1 
-9 
=d 500х10 234*C 


ah 8x10 9x2x10^? 


mg  40x10?x9.8 


k = stiffness of string = За = — =1.96 N/m 
Xmax 20x10 


max 


When we replace the mass 40 gm by the mass m, - om , we have 


2n k 16 
O = — = 


— = — rad/sec 
T m 3 
16 
X = Xo COS wt = 0.2 cos s! 
| 16 . 16 
ү = —XooSin ot = ———sin —t 
15 3 
2 256 16 
а = —Xo wCOS ot = ———cos—t 
45 3 


If x= 10 ст = as pi ! = cos{ =| 
3 2 3 


L.C. = ыд = 0.005 cm 
20 
Let 1V.S.D. =x 


> ! =1-x >x=0.95 mm 
20 


(n-4)x12nx0.95 
=> n=80 


Length of pencil = 8.4+0.005 x EJ = 8.48 cm 


2n 
- ft 
? À 
у» = ао ѕіп(ої — kx) 
— y, -agsin(ot - kx - ф) and уҙ = a sin(ot -kx + p)) 
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A =| a + 2a) cos ọ |= ag |(1--2с05%) | 


=> A=a)|(1 ноо 5288 | 
AD 


= ag I1 20| 28) 


Second Method : Suppose ф and 8 represent the phase difference and path difference between 
two connective waves so 


ф 5 Phasor representation Resultant amplitude 
0 0 A = Зао 
60° X A = 2a0 
6 
120° X 2 A=0 
3 6 
180° А 3А А = ао 
2 6 
240° 2. 4 A=0 
3 6 
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300° 5). 300* А = 2ао 
6 
360° 52 бл А = Зао 
6 


E |Е 

For transverse wave, Ур-,|-- 

н Үрх5 

Val = {| 305 == ш = =600т/5 
2.5х10°х10 50х10 


900 30 1000 
Vou = 3 Eg з m 
8.1x10° x10 90x10 3 
800 
a, Mam osi 3 2.03 


18 


"Va +Vo, 2800 
3 


For longitudinal wave V, = ү 
р 


10 5 
ae |9х10 | _ 3x10 — 6000 m/s 
2.5x10 50 
M6x10' 4х10% 40000 
Vou = зо - m/s 
8.1x 10 9x10 9 


1400 


а М-М _ 9 -4 4045 
а М+М, 94000 47 ` 

9 
2та-Е,-Б;; 


> P wood = = Pate Ж 750kg / m? 


Taking torque about O: 
NxR = (mg - F4;) x 2Rcos30? 


> = 45x10 1.732 = 259.8 = 260N 
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9. During one time period (To) 
То?у? К X 
W =——2 | 1-0842011--1 dt 
2v |5 у 
21,2 
Average Power = mS BOSE 
То 2v 
10. Since the work done will be same at any place along the string in one cycle so choose x = 0, for 
2 2+ 2n/o 2 
convenience. Then work done in a cycle = ayil f cos? wtdt = хэм 
у 
л®у Т ЭГ 
E | T 
Average power = work done per unit time = мой gone шы D НЕН 10 
Time period 2n 2v 
[0] 


Average power = олут f = 21?f?y? (ит 
=2x10x200x200x0.2x0.2x104V5x107x5 = 160 x 10? Watt = 0.16 Watt. 


11.-12. In figure-1, total internal reflection takes place at face AB. 
EMD + ЕМРЕ = ZBEM 


=p +(90°-a)=45° 


= sin(p-+4s')>[+) 
u 


— E ЧИЕТ (1) 
17 
According to law of refraction at point М, we can write 


1 | 1 
Ixsin (45°) = usin В қын тт => cos 8 = Е 


Putting these value іп equation ( 1), we have 


L opo i NO 


- - > 425^ -1»1-2u»1 
uN2 2) u 


In figure-Il: Replace the Dove Prism, by glass cube of side as АВ. 
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From geometry, we can write 


1 1 


sin В = and віл(2-АВ)-------- 
ТЕЙ ( (дь + Atty )V2 
AL =atan 8— atan(B АВ) = = 5 
Хи? 1 (us An) -1 
a Qu? -1 a Qu? -1 

=> AL = 1 к - 1 к 

(22-1 2(u,*Au) -1) 2-1 2(u * Au) -1 

24751 

= AL=——“—| 1 Р, : 

(22-1 2u? +4u,Au+2(Au) -1 


Neglecting the value (Ay) , we have 


a 
(28 -1 
Expand binomially, we have 
2аиьДи 

3 


(22 -1} 
Putting this value in equation ( 2), we have 
_ У2арүди 


= 
(2-1) 
Second method: 


44 2 
AL = E 22 АВ 


AL = (asec? B)x AB 


= АГ = 


=> АГ = 


Аё 


1 
Also sinp = —— 
V2u, 
1 
=> cospAB = A 
BAB Буғ u 
2 
FP S asec’ px Au 
4242 cosp 
a ps ШЕ: 
ЕШ 
Third method: 
AL . 1 1 
Аё = ‚ Sina = , біпр- 
42 шу2 u, v2 


AL = atana – atanp 
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| mio mio 


. AL a дш 4m М5 2 
2 ар" 0442 2 100 
255 ш 5x10*m 
100 
-2.25x10^^m 
Since: А/>а 
=> 6<2.25х10%т 


2и; -1 = 42 (n, + Au) - 1 
= Jav 4 2(Au) + 4u, Ap —1 
= J+ Aun (Ан) = 0| 
=2/1+p,Au 


А? 


SECTION - C 


2 
13. EB OC energy density x speed 
H н 
= Energy per unit volume x speed 
_ Energy 
volume 
MLT? 
13 


x speed 


xLT^ =ML°T? 
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Here a = 1, b= 0 c = -3 > = =3 
a 1 


| m 0.6x10° 
и = mass per unit length = — = = 


Шал = 3 x 10-4 kg/m 
t 2 


T = mg = 0.5 x 9.8 = 4.9 М > Tension in the string 
v = speed of wave in string = E 
u 


э ж А 
3x10 
128 


À = wavelength of the wave = = 4007 32x10 7m = 25 х 102 т 


= п = 5 


We сап reverse the question. Let | behaves as object апа О behaves as image, because 
retracing the path will not alter the distances. 

Consider first refraction at point N 
15 1.0 1.5-1.0 zs 15 1 1 


Consider second refraction at point M, for this І, will behaves as normal object 50 
10 1.5 1.0-1.5 


ЦЭВ: 22841998 
v 108 2R 10А 
1 5 3 1 


v 10R 10R 5R 
> v=5R 
> X=5R > k-5 


We have to calculate the partial pressure, generated due the liquid of variable density 


Po 
=P y+ 
р н? Po 


W = weight of liquid column above the point A 


H H 
= W=[Spgdy = sS», Xo 
y y 


H?-y?]_ Sp,(H-y)(3H-y)g 
= H = 
95р [ ст | 2H 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III (Paper-2)-PCM (Sol)-JEE(Advanced)/18 10 


Рі = Partial pressure at interface (y = 0) due to liquid with 


variable density = M 


y=0 
_ Зр,аН 
2 
Р = Pressure at bottom = P, +P, +p 9H =p, + 0909 
3 
joao 21 =2x10° - 2 atm 


Use Bernoulli's equation at point-3 and point-4, we can write 
P,+AP Р 
co E BC 12 Pag = Py + AP — 0.65 v? 


Pair Pair 
Using Bernoulli's equation at point -1 and point -2, we can write 
P 1 Р, 
+ Viiquia = —2 
Pliquid 2 Pliquid 
2 Pac + Priquigdh 1 v2 = Po 
Priquid 2 Py 
Р, + AP + p,gh - 0.65v? P, 
— ota. +p v +1422 0 
Pp 27 tu 


> Sen? = 0.65у2-АР-р,0һ>0 


=> v2 > AP * p,gh 
0.65 


[AP+p,gh 100 
Vmin = БЕ кы. = 20 m/s 


According to Bohr's model 
AE =E, Ї 2j ESAE ү = 
п 


ЗЕ, 
4 


2H 


During inelastic collision, a part of kinetic energy of colliding particles is converted into internal 
energy. The internal energy of the system of two hydrogen atoms, considered in the problem 
cannot be changed less than AEmin. It means if the change in kinetic energy of system in ground 
frame is less than AEmin (or if the kinetic energy of colliding atoms with respect to their centre of 
mass is less than AEmin), then collision must be an elastic one. Hence considering the critical 


case 

2 
Vin, У®| хо E у - BE 
275102 4 m, 


-18 
9x2.18x10 ^ _ [39.1617 x10* = 6.257 x 10* m/s = 6.26 10*m/s 


1.67 x10? 
ахрхс 6x2x6 | 
kxn 3x4 
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20. 


сан зы. 
R 2 


4лїТ cos0 = nr? AP 


tan(20 - 90) -l 

y = -L cot 20 

Y _ 1 x(-cosec*20) x22 
dt 


dt 
= 2L(cos ec*29) 24 
dt 
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~ 


«---і-іт---> 
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Chemistry PART - II 
SECTION - A 
21. (А) 2Crl, + 27Cl, + 64KOH——O 2K,,CrO, +54KCI+ 6KIO, +32H,O 


22. 


23. 


(B) n-Factor of (NH4)2Cr2O; is 6. 
+3 (42-3 +4 +5 
(С) EC) | на +CO,+NO; 
6 


n-Factor = 60. 
+6 +7 +4 
(D Мпо -«H'——wMnO,-«MnO, 
n-Factor=2 
3 
Hence, eq. wt. of МпО = шз = 178.5 


B. CuCl, +H,S——>CuS + 2HCI 
с. [Cd(CN), | +H,S—> CaS + 2H* + 4С№ 
D. [Zn(OH), | +H,S——>ZnS + 20H: + 2H,O 


2А---А, 


moles аїі=0 m 0 
moles at t, m-ma P 
Total moles = m- 1 = m1 2 z) 
2 2 

AT, =iK,m = Кт ї = z) 

а АТ 

2 Кт 
2 2(К,т-АТ,) 
К,т 

Equilibrium constant К for the dimer formation is 

= [А,] = ma 

[А] 2|m(1 -0)| 
2.52 
“2011-0) 


к 2(Кът-АТ,) BEAT) /an| 2 2(K,m - ul 


холыг 
(K,m - 2K,m + 2AT, ) 
_ K (Km - AT.) 
(2AT, - Кт) 
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28. 


29. 


30. 


31. 
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Cloud seeding is a form of weather modification, a way changing the amount or type of 
precipitation that falls from clouds by dispersing chemicals into the air. 


2 3 
Fe,O,, $-—— (1+ 200414 | 
Ж» 20,414) 
Алг? 


Зх (2/2) 


Diamond, ф=8х 


Diaspore is an aluminium oxide hydroxide mineral crystallizing in the orthorhombic system. 
A represent liquid composition and B represent vapour composition. 


Above packing represent two possible arrangements, hexagonal close packing or cubic close 


| pe: : a 
packing, hence minimum distance, a or —. 


42 
Above information represent cubic close packing 
_ 197x4 
(4.07) x10°** x 6.02 x10” 
p=19.41g/cc 
(A) 
trans form has 3 coplanar ring 
(C) 


COO cis to tertiary N 


О 
[Pt(NHs)2(py)2Cl2]** has 4 non chiral isomer. 
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32. Cl Cl 
HN <------------------- NH НМ zs 
E B er 3 2 ЗИ 
сае Ni, цагг сымы yi, 
Cl NH3 
trans achiral cis achiral 


It has axis of symmetry and plane of symmetry 


SECTION - C 
33. The energy involved during oxidation of glucose is = a = —2400 kJ 
2400 


Energy available for muscular work = За 600kJ 


Energy required for 1 km walk = 100 kJ 
Therefore the distance that a person will be able to walk taking 150 g glucose = 6 km. 


34. 14Н- «CO; + бе ——>2Cr* +7H,O 


| 0.059 сг]. 
Espoz cr Е E or cr” 6 109, oon T 


4.5 24 
0.059, (торо |(0 ) 


0 
6 Jio 15 Y 
1000 


0.059 54 4.5 x10?! 
6 1 225x10% 


0.059 И 
= 1.38 + —2—100,,(2х10 27) 


-1.33- 


СО; /Cr** 


35. Assume organic compound is A and n molecules of A polymerise 
AT, =iK,m 
i AT, 0.93x94x100 
Km 1.86х9.4х1000 


к< луы 
п 
п=2 
36. Average velocity = eee = 4.33 
МЕРЕКЕСІ - 93291109: 6x96 27 
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38. 
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Mav = 0.955 = 9.5x 107 


rms 


Х-1 
O О 
HO | O—O | OH Marshall acid а=0 
|^ l 
O O 
HO ! О | ОН Pyrophosphoric acid b = 0 
by он 
O 
HO | О0--0-40Н Caroacid c=1 
1 


О-С-0-0-0 Carbon suboxide d = 2 


rc _ 0.858 


=ч 


а 


From above ratio it is clear that cation occupy cubic void in simple cubic unit cell, hence 
“За = 2(r, +r) 


a=4 
FeCl,  3KCN ——»Fe(CN), + 3KCI 
A B 


Fe(CN), +3KCN——>K, | Fe(CN), | 
C 


4FeCl, +3K,|Fe(CN), |— Ғе, | Fe(CN), | +12KCI 
D 


Fe, | Fe(CN), | + 12NaOH——> 4Fe(OH), + 3Na, | Fe(CN), | 
FeCl, +Na,HPO, ——>FePO, + 2NaCI + НСІ 
E 
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Mathematics PART -III 


SECTION - A 


41. Put i =j =k 
aj = 0 and put k =i > aj = -aj 
So, matrix is skew symmetric of odd order 


7 
(x +3) 
х,ує[;х+3= +1, +7 
(х, y) > (-2, 6), (-4, —12), (4, 12), (-10,-18) 


42. у =(2x+3)+ 


43. (а, = 2а – За, | 


Етін 1 1 
© болу Ger Gc (e 


у 1 P 1 


5------ MM LZ LZ 1 
£x «i) х! (x+y)! 01) 
1 1 
| Ї шон ne 2 
ШЫНЫ @ 
1 1 1 x 1 
f = фф, = 
(5%) (Хэл) (x42)! (+x)! x! (х-1) 
1,1,1 
45. AM. > HM. for 1, 1, 1, we get 8 pegs 
a b c 3 6 
1,1,1,3 
a bc 2 
тү тү тү 2 5 
(«Т (e«t) +(e+2) Pree ee ea 6.3 
Now, © 9 » b с aj > 2 
3 3 3 


2 2 2 
(850) Ч +(e+2) 79 
b с а 4 
46. Pn = Pn-1 + Ра- 2, P;=1, Р2 = 1 
Рз= 1+1 = 2 
Рд=2+ 1 = З 
Р5 = 5 
Ре = 8 
Рз = 13 
Рв = 21 
Рә = 34 
Pio = 55 


47. (A) Intersection point is mid-point о? AB апа CD 
(B) 2a + 6B + 15y = 7 
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51. 
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(2i «6j» 3k)- (ai - p] - 51k) « 7 « ya? +B? +257? 
(2a. 6B -15y) < 74/02 +p? +257? 


о? + p? + 25y^ > 1 
(C) Triangle is equilateral 
(D) Intersection points are (1, 2, 3) and (2, —3, 1) 


Let N = X1X2X3 ..... X10 be one of such number 
УХ = 45, hence N is divisible by 9. Hence М should by divisible by 11111 x 9 = 99999 


NOW X1X2X3 ..... X10 = X1X2X3X4X5 x 10° + X6X7X8X9X10 

= X1X2X3X4X5 x 99999 + (x1xoXaXaxs) + (X6X7X8X9X10) 

Now X1X2X3X4X5 < 99999 

XeX7X8X9X10 < 99999 

X1X2X3X4X5 + X6X7X8X9X10 < 2 х 99999 

X1X2X3X4X5 + X6X7X8X9X10 = 99999 

Хі + X6 = X2 + X7 = Хз + X8 = X4 + X9 = X5 + X10 = 9 

So, smallest number 1023489765 

Largest number 9876501234 

Total number 9x 8x6x4x2x1x1x1x1x123456 


AABP and ACDP are similar if AP 2 2x, 
BP = 2y then CP = 5x, DP = 5y 


Area of trapezium ABCD = By 


(anas E 27 also a + B = 45° 

5y 5x 

10/2 2 
> Xxx +y*) 

2 2 2 2 2 40 
Also AB? = АР? + ВР? > х? + у? = 4 > ET) 


Ar(APCD) = 5xy 


9-8-6-5-4-32 

Set PIA, B, C, D, E, F, G) = (2, 3, 4, 5, 6, 8, 9) 

n(S) =7Cs x 5! 

Total numbers divisible by 5 = C4 x 4! 

Total numbers divisible by 3 = °C; x 5! + 3C2 x 5! = 6! 
Total numbers divisible by 4 = 720 


(А апа B) ..... 9-8-6-5-4-32 


(9 + 8) — (6 + 5 + 4)| = 2 not divisible by 11 
(9 + 6) — (8 + 5 + 4)| = 3 not divisible by 11 
(9 + 5) — (8 + 6 + 4)| = 4 not divisible by 11 
(9 + 4) — (8 + 6 + 5)| = 6 not divisible by 11 
(8 + 6) — (9 + 5 + 4)| = 4 not divisible by 11 
(8 + 5) — (9 + 6 + 4)| = 6 not divisible by 11 
(8 + 4) — (9 + 6 + 5)| = 8 not divisible by 11 
(6 + 5) — (9 + 8 + 4)| = 10 not divisible by 11 
(6 + 4) — (9 + 8 + 5)| = 12 not divisible by 11 
(5 + 4) — (9 + 8 + 6)| = 14 not divisible by 11 
(Су 8 
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53. 


54. 


55. 


ІЮІСОІСІОІ 
ID |14 IB IO» 


5х3! 1 


Probability = 


SECTION - C 


Leta+2b+c=x,a+b+2c=y,a+b+3c=z 
а= х + 5y —-3z,b=zZ+x-2y,c=z-y 
Apply A.M. > G.M. 


a+3c Г 4b 8c 5 17 41242 
а-20-с а-0-2с a+b+3c 
а+В= 22, ор-28 , a, В (1, 2) 

84 84 


АМ.» GM. = © *(2-«) > (a-1(2-a) 
1 similarly (B — 1)(2 – В) < i 
0 < (a -1)(2- a)(B -1)(2 B< (Both can’t equal to 7 simultaneously (a # p) 
EE 22 "|+ 2а, A). : 
8, а а а) 16 


(а,-а; +a, )(4a, - 2a, +a; ) ed 


> (а-1)(2-о)< 


0 
5 Яг 16 
2 

=> (a, -а; * a4)(4a, - 2a, +a, ) 
2 2 

ar ; а 

15 »f(t).f(2) 2 T >1 


— Least integral value of ais 5 


n A 
Let m be the common ratio of G.P., where n and m are coprime integers n » m 


4 
n 
a; =a :— so let ai = кт“ (k e I*) 
5 1 m^ 


G.P. Кт, km?n, km?n?, kmn?, кп“ 
Кп“ < 100 = n can't be greater than or equal to 4 
Саѕе-1: n = 3 and m = 2 
=> as = kn^ < 100 
= К< 208 ->К-1 
81 
О.Р. (16, 24, 36, 54, 81) 
Case-ll: n= Запа т = 1 
= as = 81К < 100 = к= 1 
G.P. (1, 3, 9, 27, 81) 
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58. 
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Case-lll: n = 2, т = 1 


= k= 1, 2,3, 6 
G.P.’s (1, 2, 4, 8, 16), (2, 4, 8, 16, 32), (3, 6, 12, 24, 48), (4, 8, 16, 32, 64), (6, 12, 24, 48, 96), 
(5, 10, 20, 40, 80) 


n(n +1) 
2 

—9 + (-8 x -1) + (-7 x 2) + (-6 x -3) + (-5 x -4) + (-6 x -2 x -1) 

+ (-5 x -3 x —1) + (4x —3 x -2) = 0 


Highest power of x = 


= т (let) have to find coefficient of х"? 


aca b p b poo € дү? Вон 

2 2 4 4 4 4 2 g,|abc"'p 
8 

Equality hold for a = 1, b = 21%, c = 1 


Үр + ak z?P = |z|? + Хок] |z?|? + 0 
AAT = 4| |А| = +2 
А" 24A" 


а ал аз Сі Сор Cg 


=—|С с с 
ГА 12 C22 C32 
аз аз азз Сіз Cog C33 


Now, aij = СА Су = —2cij > |A| --2 


|A| 

|А +4 

Now, A + 41 = A + АА = AL I+ АП = 200 + AV] =-211 + Al so, р --2--8. 
+ 


ett 
5 


x3 -x?-1 = 0 а, В, у= o? + В2 + ү? = 1 
a? + В + у= 02 + В2 +1 + ү+у= 3+ у 
In given equation x 5 x - 3 2 x? - 10x? + 33x - 37 = 0 
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JEE(Advanced)-2018 


ANSWERS, HINTS & SOLUTIONS 
PART TEST - Ill 


PAPER-1 
Q. No PHYSICS Q. No. CHEMISTRY Q. No. | MATHEMATICS 

1. | A.C 21. |A,B,C,D 41. |A,D 
О) 2. |AD 22. |А,В 42. |A,B,D 
LLI 3. |A,B,C 28. |A,B,D 43. |A,B,D 
[d 
СС 4. |B,C 24. | A,C,D 44. | A,B,C 
Ш 5. B,D 25. A, B, C, D 45. А,В,С 
(dp) 6. | A,B,C,D 26. |A,B,D 46. |A,B 
= 7. | A,B 27. | A,B,C,D 47. | A,C,D 
О) 8. (А,В,С 28. |А, 48. | A,C 
Ш 9. [А 29. |А, В,С, 49. | A,B,C,D 
[== 10. А 30. А,В,С 50. А,В,С 
« (A) > (p, г), (A) > (t), (A) > (4, r, t), 

44. | (B) > (8), 4, | (B) > (r,s), 54. | (B) > (q; r, t), 
— (C) > (9, 5), (C) > (p. 9), (C) > (P. 9), 
e (D) > (p. r) (D) > (p. q, s) (0) > (p. r, s, t) 

(A) > (б, 5), (A) > (р, 9, r), (A) > (р, r, t), 

= p 108) 9098), | 44 СЕС so, (8) (s.9, 
— (C) > (p, r), (C) > (0, г, s, t), (С) > (s), 
-J (D) > (q, s) (D) > (р, а, г, 1) (D) — (p. r, t) 
Er 13. 4 33. 3 53. 1 
< 14. 8 34. 8 54. 1 

15. 2 35. 3 55. 8 

16. 5 36. 5m? 56. 1 

17 6 37. 3 57. 1 

18. 2 38. 2 58. 1 

19. 8 39. 6 59. 4 

20. 1 40. 5 60. 9 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-PT-III (Paper-1)-PCM (Sol.)-JEE(Advanced)/18 2 


Physics PART - | 


SECTION - A 


GMm 
R? 
ONM HF Rene 
r 
> W,>W, 
R 
W, = | 4 хбртхах к. 
eae 8R 
ot? GMm GMm 
= 5 dx = 
& X 3R 


М, 9 E 


r if O<r<R 


W, 


=17 


W, -W, 


2. Consider the bug at point P at any time t, moving with speed v along the stick, so 
L = mvh = mv£sin 0 cos 0 => Angular momentum of bug 
about point O 
=т= з (тёзїпӨ cose) Ë 
dt dt 


= mg (¢—x)cos@ = (m/sin Өсов e) 


x. 8 1 d 
dt  sinO 7 


> de + Ы х= = = Equation of SHM with mean position at point A 
dt ¢sin@ sin Ө 


—T-2a fsinQ 
8 
Time required = же. ше 
4 2 g 
3. Basic concept of Intensity of light 
4. Consider the system at any time t when each block is moving with speed v and spring has an 
extension x. 
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= 2mg-T=2ma .44(1) | 
=> T-kx=ma ...(2) 
From equation (1) & (2), we can write B |а 
2 
29 E og o ed eG | 
3 3m d^ 3m 3 9 
dix k | ame k mg 
= zt X 02 о 
dt^ 3m k 3m а 
2 
For equilibrium i => X = emg kx T 
dt Pu жен Қ, S ge 
Amplitude of motion = x, -0 = “д | 
mg 
Be AS k ,2mg 29 
? am k 3 
ылд: SM | k - 2g jm 
к \Зт 3k 
Second Method: 
Using COME, we can write 
3mv?^ kx? 
2mgx = +— 
2 2 
For extreme position, v 20 = x=0, 219 
A = Amplitude of motion = 219 
2 
For maximum velocity, T 02x ны > Equilibrium position 
2 242 
Ер 2mg = SMV ах кат g 
k 2 2k 
242 2 
4m*g* тус, 289 -ap (2) 
2k 2 3k 
m 
> Vo =29,/— 
max g 3k 


The energy released in a-decay is given by 

Q = (M, -Mm - M, )c* 

Substituting the atomic masses as given in the data, we find 

Q = (238.05079 – 234.04363 - 4.00260)ux c° = (0.00456 и)с? = (0.00456u)c* 

= (0.00456u)(931.5 MeV /u) = 4.25 MeV. 

If 2280 spontaneously emits a proton, the decay process would be $?U 2 Pa H 
The Q for this process to happen is 

= (M, -Mpa -M,)c^ = (238.05079 - 237.05121—1.00783)uxc* = (-0.00825u)c* 

= (0.00825 u)(931.5 MeV /u) - — 7.68 MeV 


Thus, the Q of the process is negative and therefore it cannot proceed spontaneously. We will 
have to supply an energy of 7.68 MeV to a 250) nucleus to make it emit a proton. 
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6. ve Lo 22:38 -тотиз. 
u 0.1 
EEE E S LE A 
A 4 
V 
Уот = ФА > A =- Е = 0.136т = 13.610 т 
R 221 2х3.14х17.5 
2 2 -9 
7 (Е ЕМЕ АВЕ мэ z^ 7.68 
M, Мус Мұс 1.67х10 7 x9x10 
(D) Мс? = Мс? +K = 2m,c* 
=> М-2М0 
=> М = 2M, 
v? 
AS 
2 
Ej duque 
с 
2 
ш еЗ 25208886 
4 2 
8 IW cd 
2 
(0-2) -30 
2)2 
(2n+1) 6 2(2п +1) 
= — m 
m 4 3 
n=1 mz2 à = 40 cm 
П-4 п-б ve=fa>f/40 = fo 
n= 7 m=10 
à = 8 second overtone 
f = v/8 = 5fo 
n=10 m=14 
1250 2204 
7 40 
9. Let x be the wave length for Ka-line 
_ he 
еу, | 
пс T? 
eV, 
s 4 
ЗВ(2-1) 
=> 7 = 29 
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ON Р is x10" /s d 
dt (һс/2) 
he 


— - 2.49eV > W, : Yes. 
3, 


SECTION - B 


Use Ка, -hv-6 


max 
Use concept of combination of lenses. 
SECTION - C 


OE = x 
FG = /2a+ 2y 
From the property of rhombus, we can write 


de en 


Neglecting x? and y?, we have y -> 


Using COME, we can write 


2 
nd : (х) =E = constant 
2 2 


afen. 
k 


Let in time t, m mass of liquid collides with windshield. So 
p,-p| |0-тм| mv 
t | t t 
à => density of liquid molecules in air so 
m= бух) =Svat 
Where S — surface area of the windshield 


xe 


F= 


Е = $у2\ = Mean pressure = = =v? ...(1) 


Now as we assumed that à is the density of liquid molecules of drops in air so in т time utSo 
volume of liquid will strikes on the surface of earth so mass of liquid strikes on the earth in time 
interval t will be 


m, = S,uta 

=> S,ph=S,utar 
> h= DH 

Ut 
Putting this value in equation (1), we have 

2 
Mean pressure = ши шан => K=8 
Ut 
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15. P, =pg(h-x), P, = pgh 
V, = Ах V, = Ах, 
Using Boyle’s low we can write 
pg(h —x)Ax = pgh(Ax, ) 


=> Х2-һх-һх-0 aesa hx, 
2 


=> Х-10т, 90т 
x < / (length of pipe) 
So answer will be x = 10m 


2 
ie. m ER = 4-- | 
m 


о 
12 12 4 


t л?р 
17. пот = аа. афа 28) а: foo = т = 
: 3 
=p? 23m 3x7x9 m. 3 05m.30om 
np  nx10 10 
18. Mass of water striking vanes/sec - pav 
Initial velocity 2 v 
Final velocity of water = u 
Change in velocity = v — u 
F = force on the vane = pav(v -u) 
Work done =f xu = pavu(v -u) = 5400 watts 
=> К-2 
19. ШЕ tano 
d 
using triangle EAB 
E А 
cos 0 aH 
sin{90-(a+6)} sin20 
d _ H 
cos(a+6@) 2sino 
A 
= 2d = H[cosacoté-sina] 
= Hoos a{ ©) -Hsina 
32849 
— p..Hdcoan 2 5 27 3 
2а + Нѕіп о 2х3+5х1 36х2 8 


2 
20. «VB = Ey в-Е 
V 


_ Че y- Energy. 


2 =mass, so a=1,b=0,c=0 
2у (speed) 
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PART - Il 


21. 


22. 


23. 


24. 


26. 


SECTION - A 


At critical temperature various physical properties of gas and liquid are identical. 


A. 


P=aV 

PV'-a 

We know for polytropic process 
PV* = constant 

“X= -1 


We know C =C, 222 


Х-1 
В 


С-С,-- 
2 


R(y + 1) 
2(/-1) 
dW = -PdV 
dW = -aVdV 
On integrating above equation. 


2 2 


W = -2 169 -М2| 


W --15V2 9 
2 


[M(AA'A);], [Masbs] and [M(AB)s] can show fac and mer forms. 


Say, number of Cu** ions = x 
Number of Cu* ions = 1.8 — x 


SX 


х2-1(18-х)х1-1х2 


2x+1.8-x=2 


Хос 


2-1.8 


x=0.2 
96 of Cu?* saa W =11.11 
96 of Си'+ = 88.89 


0.2 


AG ix = RT (N, ny, + ng/nya) 


= 23300 1 DL 


3 


Аб = 600(-1.0986 - 0.8109) = – 1145.7 cal 


2 А8 _ 3 во cal k^ 
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28. In froth floatation process pine oil used as collectors which enhance non-wettability of mineral 
particles. 
> Cresol is froth stabilizers. 
> NaCN used as depressant 
29. C+4HNO, ——>CO, + 4NO, + 2H,O 
Си + 4HNO, ——> Cu (NO; ), + 2NO, + 2H,O 
Zn+4HNO,-——>Zn(NO, ), + 2NO, + 2H,O 


Sn + 4HNO, ——>H,SnO, +4NO, +H,O 


30. (А) H,O + Cl, ——>2HCl+0O (В) Н.5-С,--2НС1-5 
(С) C4H,, + 8Cl, ——16HCI-- 10C (D) 8NH,+3Cl, —>6NH,CI+N, 
SECTION-B 
31. Pb?:: РЫ? +2KI——-> Pbl, әк” 
Yellow 
Pb** +K,CrO, ——>PbCrO, 4 +2K* 
Yellow 
Ад":  2Ag' + 2NaOH——>Ag,0 У +Н,О + 2Na* 
Brown 


2Ag' + H,S——o Ag,S 4 +2H* 
Black 


Но: Hg? +2NaOH——>Hg,0 i- H,O + 2Na* 
Black 


Ног" +H,S——>Hg У «HgS 4 + 2H 
— m 
Black 
Hgž*  2KI—— HgJl, + 2K* 


Но, + 2KI——>k,, [Hgl, | +Hg4 
Black 


32. (A). Process is isobaric 
5R 7R 
Cy = 22 Cp = 2 
la,| -пС,АТ = 25 
[АЦ =пС,АТ = AL 
|W| - RT, 
(B). Process is isochoric, C, x 
3RT, 
la - lau|- 7 
|w|=0 
R R 
л ЭХ үлэг 


VT =constant PV? = constant 2 = constant 
р 
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vil WV 0 ау V Рау РУ R 
ат ат Т пат nT 
IW] =RT, |AU| = 2НТ, la =RT, 
2 3 
(D) кыша: 
Duc uh 
y-1 


РТ = constant  P?V = constant 
р? 
— = Constant 

P 


|AU| = 2RT, 
SECTION - C 


lonisation isomerism 
Linkage isomerism 
Geometrical isomerism 


3ZnSO,+2K,|Fe(CN), |—>K,Zn,| Fe(CN), |, +3K,SO, 

ny =2 n,=3 

Milliequivalents of 2п504 = milliequivalents of Ka[Fe(CN)e] 
№№: = М2У2 


60х0.01х2 
Volume of K4[Fe(CN V2) = ——————— = 8ml 
alFe(CN)s] (М) ---006х3 


AT, -К,т 
m= Uses 0.5 
1.86 
AT, =K,m 
К. = 0.26 _ 0.52K kgmol' 
0.5 
Similarly АТ, = Кът’ 
» K,xwx1000 


AT, = 
W х т.м 


b 
K, xw x 1000 
W x AT, 


-. m.wt. of solute = 


_ 0.52 x 7.87 x1000 
100 x0.44 

31x = 93 

Х-3 


2H, +O, ——>2H,0 
CH, + 20, ——>CO, + 2H,O 
2CO + O, —— 2CO, 


C.H, +30, --»200,-Н,О 
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37. 


38. 


39. 


40. 


Required oxygen for the combustion of given gas = 1.04 m? 
Hence, volume of air required = тн 25m? 


Al, Cr, Fe 


Telluric acid HeTeOs is quite different from sulphuric and selenic acid. It exists as octahedral 
Te(OH)e molecule in the solid. It is a weak dibasic acid and forms two series of salt, NaTeO(OH)s 
апа NazTeO2(OH)a. 


Zn(s)+ 2Ag* (ад) = 2п° (aq) + 2Ag(s) 


ES = ——log,, K 


cell 2 
0.8 + 0.76 = 2559 оо, K 
Keg = 7.61 x 1052 
As Кеа is very large the reaction will tend towards completion 


-2 
Moles of zinc added зээ = 10° 
65.3 


eq 


10? x100 


Moles of Ад? in solution = ————— = 10° 
1000 
As Ад” is limiting reagent, the moles of Ag precipitated = 10° 
Hence x = 6 
P V, = Р;\/» 
P2 = pressure of H2 gas = 22 0 


P2 = 30 cm of Hg 

Final total pressure over liquid water (P) = 30 + 20 = 50 cm of Hg 
Р _50_ 

10: 10: 
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Mathematics PART - Ш 
SECTION - A 
41. Dm will be open finally if m is the perfect square 


42. (A) (1 + х)" = "Со + "Cix + "Cox? + "Cox? +..... + "Сах" 


Put x = o where dus ANS. 
2 2 


("Cy + "C, + "С, + Bu )+("C, + "С, + "С, + TM | 1) 
(по, + "б, + "0, +. (4-2|6 ay 


("Cy + "C; + "C, +..... )-z(6. + "C; + "С, + "Cg +.....)+ 


Take modulus both sides 
(B) а5р? = 4 > 5 logz(a) + 2 loga(b) = 2 
y = 10 logza-4 10920 = 40 logza-logeb 


| 2| 
AM.2 GM. 2199(8)+2109: (b) > 10109; alog, b 


2 


log, a-log,b = — = у < 4, у = 4 when 51002а = 2 10920 > a = 02 = 2 


(С) For constant term put x = 0 and get constant term = 4 
(D) Coefficient of x? = 1.25 + 2.24 + 3.23 + ..... + 25.1 = 2925 


43. Roots of the equation y? — хзу? — xsy — x1 = 0 аге 3, 5 and 7 
хз = 15, x2 = -7 1, хі = 105 


44. Let R be the common ratio of the G.P. and D be the common difference of A.P. 
as = as, ag = Ras, aie = asR? 
ao — as -40-(Н-1)45-40 | | .. (1) 
ав-аг-70-»В(Н-1)45-70) a... (2) 


1 4 7 
From equation (1)/(2), we get —=—= R=— 
quation (1)/(2), we g lg ae 


From equation (2) — (1), we get (R — 1)аѕ = 3D => зоос 3D 


25 
3 


Ž (a +4D) =D БЭ Ža -(1 =p >a,= 
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45. a=b+5 


n 
46. B <n! рип = 300 = 100992300 ^ (1) 


3 < 100 = 3150 < 100150 = (300)159 < 100300 
43009? «100909 — (2) 


From equation (1) and (2), we get 430099? < 300! 


47. (A) а, --а; > а, “а; =0 = Ais skew symmetric matrix 


(C) A? = 2A => A? = 22А > Аё = 25A 
(D) A°B’ is a skew symmetric matrix of odd order 


48. | 00:1-(1-21-48) eS (77k) : Эш ar a | 
Т. "em | ша 
eal сб нүз? _ : D|—————— 
ВЕ:Г ( 168) (7i 7|-7К| 4i - 4j TR | 3 
p=(1-]+3k) шэг 
Area of tetrahedron ABCF 
= (Ата of base triangle) xheight = 4 cubic units с(ї-2ј+ ак) B(-i+j+k) 


ABx AC =7j+7k, PF| - PF = V2 units 

25 7|--7К 

PF = /2 
E 


P.V. of F= 1+4k 
Vector equation of AF is T = 2(ї + К) +@ (-i + 2k) 


Jis = P.V. of F—P.V. of P 


ey 0 
49. By eliminating n 2/5) -—-1=0 
m m 


m, m, 2 


On solving, we get (ыт). - Ё and (23, M3, Nna) | 


S -+ 
AD 
$i- 
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Let P(z) be any point on the required line. 


Then, GP i.e. 222 is a unit vector parallel to it 
IcP|  E-el 
Let А(21) and В(22) be two points on 
22-2 


az+az+b=0 then is a unit vector parallel to the line 


2-24 


az+az+b=0 


(-с) —— (zn-zy ET 
(2-с)%-5) (z;-zz.-z) 
24-48 3 ен (1) 


г. A(z1) апа В(22) are on the line az + az +b = 0 therefore az, +az,+b=0 
az, +а2 +0 = 0 


2-С А (2-с) 
а 


From equation (1) апа (2), we get =0 


SECTION - B 


(A) f(x) = x? + ax? + bx + c = (x? + 1)(x + a) + (b — 1)х + (c— a) 
2 f(x) is divisible by x? + 1 >b-1=0>c=a 

(B) (А + В)(А – В) = (A - B(A + В) > AB = BA, A =A, ВТ = -B 
(AB)! = (-1)*- ‘AB = k is an odd number 

(C) 101% — 43 = 999 ..... 9957 
Sum of digits = 98(9) + 5+ 7 = 894 

(D) x = 7 cos Ө -sin 0, y = 7 sin Ө + cos 0,z = 10 
x tye _ 

T 


5 


(A) (x + y?)(x — y?) = 17? 
x+y? = 17? and x – y? = 1 or x + у? = 17 and x – y? = 17 
or x + y? = -1 and x - y? = –172 or x + y? = —17 and x - y? = -17 
Possible cases: (x, y) > (+145, +12), (+17, 0) 
X + 12у + 4 = 293, 5, 21, -13, 3, -285 


(В) PQ? + RS? = QR? + SP? = 130 R 
3 
жы ы 9х7х- 
PS.QR ^" 27:48 7 11 
9 9 
хиаг: 9 : 


(C) x +y +z = 20, number of the solution is '*C2 they form triangle if 1 <x, y,z<9 
Number of solutions = coefficient of x?? in (x! + x? + ..... + х9)? = 9С2-319С» 
16; -3х 10б; ENT 24 


Required probability P = 
qui p ility WC. 19 
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(D) Let the series be 21, 21r, 21r?, 2113, ..... 
Sum = Ёсм and 21r e М 
-r 


21x21 
21- 21r 


21 — 21r may be equal to 1, 3, 7, 9 
21r = 20, 18, 14, 12 
|k — 15| = 5, 8, 1 


eN > 21- 21r e Мапа 21r « 21 


SECTION - C 


53. (x^ + 2x? + bx? + cx + d) = (x  a:)(x — az)(x — as)(x — ол) = (x? + px + q)(x? + px + r) 
= x^ + 2px? + (q + r + p?)x? + (pr + pa)x + qr 
(2p)? — 4(2p)(q + r + p?) + 8(pq + pr) = 0 
28—4x2xb48c-0 
э0-0-1 


54. Probability that B wins the match in the 4^ game 
1 1,1,6 8 66 1 
23 3 2 72 36 72 6 


55: x? + 3х2 + К= 0 o, D, y 
a + B + у= –3, aß + By + ya = 0, apy = —k 
a? + В2 + ү? = 9 
а, В,ує1=о2= 9, В2 = 0, ү? = 0 
or a? = 4, В2 = 4, ү? = 1 
02 = 4, В2 = 4, ү? = 1 
Possible roots: +3, 0, 0, +2, +2, +1 
But ор + By + ya = 0 
So, possible roots аге 3, 0, 0; -3, 0, 0; 2, 2, –1; 22, —2, 1 
Possible non-zero values of k are —4 and 4 


a. 0 0 
БЕ АА S Зе Ib | 


|0 ajlo akn 
Rok “| Ax 0 
k Аы | 0 aA 
Гп n 
C, 4 С, 0 
Ay Akn = 0 ^C. "C 
к Ука 
Улс "С 0 
к-1 k 
B =| 


-1 | 
п-1 10 b 
0 "Cy { "Ск 


k=1 


57. (r? + 2)(r + 1)! + Qr(r + 1)! = (r+ 1)(r + 2)! — r(r + 1)! 


58. a? + b? + c? – 3abc = (а + b + c)(a + ob + о2с)(а + ob + ос) 


2 
a+b+c=e%,a+bo+ co? = е, а + bo? + co = е х 
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det(A) is twice of area of triangle with vertices (4, p). (m, а), (п, г) with sides 3, 4, 5 
A? = s(s – a)(s – b)(s – c) 

эл -6х3х2х1 

— А= 6 

Now det(A) = 12 

= det(B) = 144 


a +ib = z = |25015 — |z|$=0 

|213 (z5? — 1) = 0 

[Z| = Оог |2|50'2 = 1 = |д| = 1 = 22 = 1 
2-0 


= 1 
25015 — 93 — 25015 = = 2018 = 1 


Number of complex numbers = 5018 + 1 = 5019 
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FIIT] EE JEE (Advanced)-2018 


PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 240 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 

. Part-l is Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 

. Each part is further divided into two sections: Section-A & Section-C. 

. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 08, 21 — 28, 41 — 48) contains 24 multiple choice questions which have one or 
more correct answer. Each question carries «4 marks for correct answer and —2 marks for 
wrong answer. 


Section-A (09 — 12, 29 — 32, 49 — 52) contains 12 paragraphs with each having 2 questions with 
one correct answer. Each question carries +4 marks for correct answer and —2 marks for wrong 
answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Name of the Candidate 21211111 ЇЇ:  Г ГГ11 
(11111 1ЇЇ1 Л ЇЇ ЇЇ 
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Useful Data 


PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 
Charge of electron е-1.6х1079С 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 10:12 C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K^! тог" 


CHEMISTRY 


Gas Constant 8.314 J K mol! 
0.0821 Lit atm К-' тог” 
= 1.987 = 2 Cal K- тог! 
Avogadro's Number Na 6.023 x 1023 
Planck's constant h 6.625 x 10-4 J.s 
6.625 х 10:27 erg.s 
96500 coulomb 


1 Faraday 
1 calorie 4.2 joule 

1 amu 1.66 x 10727 kg 
1eV = 1.6 x 10-8 J 


Atomic No: H=1, He = 2, Li=3, Be=4, B=5, C=6, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Вг-35, |Ад-47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, В-11, С-12, N=14, О-16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Хе-131, Ba=137, Pb=207, U=238. 
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Physics PART - | 


SECTION - A 


One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. 


Choose the correct statement(s). 

(A) The image of sun (consider point source of light) can never be produced at center of glass 
sphere, (assuming the space between sphere and sun is filled with air). 

(B) If a lens having и = 1.5 has focal length 20 cm in air, then its focal length will be 60 cm when it 


is immersed in water of refractive index 5 


(C) The laws of reflection and refraction are true for all surface and pairs of media at the point of 
incidence. 
(D) The thick lenses give coloured images due to dispersion of light. 


When a yellow light of wavelength 6000 A from a sodium lamp falls on a certain photocell, a 

negative potential of 0.30 volt is needed to stop all the electrons from reaching the collector. Then 

choose correct option(s). 

(A) Work function of the given photocell is 2.5 eV approximately. 

(B) Work function of the given photocell is 1.8 eV approximately. 

(C) A negative potential of 0.6 Volt will be needed to stop all the electrons if light of wavelength 
7, = 4000 A is used 

(D) A negative potential of 1.3 Volt will be needed to stop all the electrons if light of wavelength 
7, = 4000 A is used 


An electromagnetic radiation of wavelength ranging 
between 400 nm and 1150 nm (for which the plate is 
penetrable) incident perpendicularly on the plate from 
above is reflected from both the air surfaces and 
interferes. In this range only two wavelength give 
maximum reinforcements, one of them is à = 400 пт. 
(refractive index of air = 1 and the coefficient of linear 
thermal expansion of cube = 8 x 109 °C"). Тһе 
distance of bottom of cube from plate does not change 
during warming up. Choose the correct option(s) 


Plate 


(A) The change in temperature of cube so that it would touch the plate is 6.2°C 
(B) The change in temperature of cube so that it would touch the plate is 3.1°C 


(C) The second wavelength, which gives maximum reinforcement is à = eS nm 


(D) The second wavelength, which gives maximum reinforcement is X = A nm 


Space for Rough work 
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4. A certain ideal spring stretches 20 cm when ті = 40 gm mass is hung from it. If a mass of 
m, = om gm is hung instead of 40 gm at its end pulled out 20 cm from equilibrium and 


released at t = 0 sec. Choose the correct option(s). (g = 10 m/s?) 
(A) The magnitude of acceleration of the mz mass when it is 2.5 cm from the equilibrium position 


is 88 m/s? 
45 
(B) The magnitude of acceleration of the mz mass when it is 2.5 cm from the equilibrium position 
.. 32 2 
is — m/s 
45 
(C) At t= 4590. m» mass is 10 cm from equilibrium position. 


(D) At t= 2560. m» mass is 10 cm from equilibrium position. 


5. | am a Vernier Calliper. | have a task to measure the length of a pencil as shown in the figure. 
The least count of my Vernier scale is 0.05 times the value of one division of main-scale. 


Pencil 


TIAS 


8 ст 9 cm 


Portion of Main-Scale 


NIN 


wv 


My Vernier Scale has n-divisions and coincides with (n — 4) divisions of main scale. While 
measuring the length of pencil, the sth division of Vernier-Scale exactly coincide the main-scale. 


Now choose the correct option(s) 

(A) The value of n is 40 

(B) The least count of Vernier scale is 0.005 cm 
(C) The length of Pencil is 8.44 cm 

(D) The length of Pencil is 8.48 cm 


Space for Rough work 
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6. A triple slit experiment is performed as shown in the figure with monochromatic light of amplitude 
ao. S3M = SN = б. The graph between resultant amplitude (A) versus 6 is plotted. Choose the 
correct option(s). 


screen 


(A) 
(B) 
RET ENS 5 
A49 + Ао | | 
(С) — —— < = 2, where А and Azo are the values shown in option А. 
Aio 7 ^*20 
Ajo +A 
(D) 10720 =5, where Aio and Azo are the values shown in option А. 
10 ~ “20 


Space for Rough work 
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7. One end of thin aluminium rod (cross-sectional Area = 109 m?) is bult welded to the end of 
copper rod with same diameter. Both rods are very long and under uniform tension of 900 N. 
Given that 
Үсу = 1.6 х 10"! Nm? Yan = 0.9 x 10" N m? 
рси = 8.1 x 10? kg m? pan = 2.5 x 10? Kg m? 


(A) The value of reflection factor 5. for longitudinal pulse approaching the junction along copper 


rod is 0.15 


(B) The value of reflection factor x for longitudinal pulse approaching the junction along copper 


rod is approximately 0.3 


(C) The value of reflection factor = for transverse pulse approaching the junction along copper 


rod is 0.15 


(D) The value of reflection factor x for transverse pulse approaching the junction along copper 


rod is approximately 0.3 


8. There are two cylinder-shaped wooden billets, each having a mass of 
mass 45 kg, in a vertical wall sewage, which contains water in it. The 
two billets have the same size and the same material; they touch each 
other and the walls of the sewage. One of them is totally under the 
water, whilst only half of the other one is immersed into the water. 
Friction is negligible everywhere. (density of water is 1000 kg/m? and 
g = 10 m/s?). Choose the correct option(s) 

(A) Density of the wood is 750 kg/m? 


(B) Density of the wood is 800 kg/m? 
(C) The forces exerted by the billets on the vertical walls is 260 N approximately 
(D) The forces exerted by the billets on the vertical walls is 320 N approximately 


Space for Rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 09 and 10 


Consider a wave sent down a string in the positive direction whose equation is given as 


eee) 


The wave is propagated along because each string segment pulls upward and downward on the segment 
adjacent to it at a slightly larger value of x and, as a result does work upon the string segment to which 
wave is travelling. 

For example, the portion of string at point A is going upward, and will pull 
the portion at point B upward as well. In fact, at any point along the string, 
each segment of the string is pulling on the segment just adjacent and to 
its right, causing the wave to propagate. It is by this process that the 
energy is sent along the string. 


Now we try to calculate how much energy is propagated down the string 
per second 


Т, = Тіп = Ttano = Т, =-T& 
дх i 
(The negative sign appears because as shown in the figure-ll, the slope is : у 


negative) the force will act through a distance 
oy 
dy =v,dt = —dt 
ол 


Therefore work done by force in time dt is 


2,,2 
1 
dW = Туду = ШЕЛЕК = dw = 2 70! cos? oft -х)|а (А) 
OX JV at V V 
Now answer the following questions. 
9. The average power transmitted down the string (i.e. the average energy transfer or sent down it 
per second) is 
2o^y$T o yor 
V А 
2 2 
Т Т 
(c) 9T (p) 92T 
2v 4v 
10. How much average power is transmitted dawn a string having density u = 5 x 10% kg/m and T = 5 
N by a 200 Hz vibration of amplitude of 0.20 cm. 
(A) 0.08 Watt (B) 0.16 Watt 
(C) 0.32 Watt (D) 0.64 Watt 


Space for Rough work 
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Paragraph for Question Nos. 11 and 12 


ABC is an isosceles right angled triangular reflecting prism of average refractive index u . When incident 


rays on face AB are parallel to face BC , then they emerges from Face AC , which are also parallel to 
Face BC as shown in figure-l. The prism capable to do so , known as Dove Prism. In figure-II, the Dove 
Prism is used for dispersion of incident light containing red colour and violet colour only. The red colour 
and violet colour lights are separated( displaced ) on screen by a distance A4. In reality , each ray of any 
colour has some width, which can be designated as d. It is clear that an observer can distinguish the red 
and violet rays that emerges from prism only if A? > d .Otherwise the bundles of rays will overlap and mix. 


| Given for Dove Prism in figure-ll: ш, = (> ‚Ади = ц, — ц, = 0.02, 4/5 = 2.25, EF = 1т and AB -4cm | 


Now answer the following questions. 
A 


Figure-l Figure-ll 


11. Choose the INCORRECT option. 
(A) As per figure-l, the average refractive index of Dove Prism may be greater than 1. 
(B) As per figure-l, the average refractive index of Dove Prism may be greater than 2 . 
(C) As per figure-ll, the displacement A? depends upon average refractive index и and length 


of AB. 
(D) As per figure-ll, the displacement Аё? depends upon average refractive index и and length 
of EF. 
12. Find the maximum value of width d of bundle of rays that can be resolved at the outlet of Dove 
Prism as shown in the figure-ll. 
(A) 2.25x10?^ m (B) 2.25x10 ^m 
(C) 1.125х107т (D) 1.125x10 ^m 


Space for Rough work 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


13. 


If the dimension of a physical quantity ЕЕ is МЭТ”, Find the value of ЕЗ Неге 
u 


E > magnitude of electric field 
B > Magnitude of magnetic field 
u = Permeability of medium 


A 200 cm length of wire weighs 0.6 gm. If the tension in the wire caused by a 500 gm mass 
hanged from it. If the approximate wavelength of a wave of frequency 400 Hz sent down by it is 
2^ x 10? m. Find the value fo n. (g = 9.8 m/s?) 


A glass sphere of refractive index 1.5 
forms the real image of object O at 


point | as shown in the figure when о uo = 1.0 
kept in air of refractive index 1. If the ә 
value of X is kR. Find k. < D x СО > 


Space for Rough work 
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16. A large cylindrical container with open top contains a 
liquid upto height (2H = 8m) and whose density 
varies as shown in the figure. Atmospheric pressure 
is 1 atm (= 10° N/m?) 

Find the pressure at bottom of cylindrical container in 
atm. 


(given p, = 10° Kg/m?, and g = 10m/s*). 
0 


17. The figure shows a crude type of perfume atomizer. When bulb at A is compressed, air flows 
swiftly through the tiny BC with uniform speed v, there by causing a reduced pressure at the 
position of vertical tube DE. The liquid of density 500 kg/m?, then rises in the tube, enters tube ВС 
and sprayed out. When bulb is in natural position the air in the bulb and tube are at atmospheric 
pressure Po - 10° N/m?. When bulb A is compressed, it creates an excess pressure Ap = 0.001 Po 
inside the bulb A. Density of air is 1.3 kg/m?. If the magnitude of minimum value of speed v, 
required to cause the liquid to rise to tube BC is 5k m/s. Find the value of k. (g = 10 m/s?). 


Space for Rough work 
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A hydrogen atom in ground state, moving with speed v collides with another hydrogen atom in 


ІКЕ ме ; 
ground state at rest. If v < v, = е = aebc x 10" m/s, then the collision is elastic. Неге a, b and 
H 


c are whole number, less then 9. Find the value of Loxe, 
х 


me^ | 
2n* 
=> m,=1.67x10*’kg = Mass of hydrogen atom. 


E, 213.6eV /atom = 2.18x10 ? J/atom = ionisation energy of H-atom 


A soap bubble is being blown on a tube of radius 1 cm. The surface tension of 
the soap solution is 0.05 N/m and the bubble makes an angle of 60? with the tube 
in equilibrium state as shown. If the excess of pressure over the atmospheric 


‘60° 
pressure in the tube in Pascal (Pa) is x, find x 


A light ray is incident on a rotating mirror, which 
is rotating with angular speed 3 rad/s as shown 
in figure. The speed of bright spot on the wall ==>" “aes Wall 
when 0 = 30°. 0 


Incident ray | 


Е in 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 


One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


21. 


22. 


23. 


24. 


Which of the following statement is/are correct? 
(A) Crl, - KOH + Cl, ——K,CrO, +KCI + KIO, +H,O 


In the balanced chemical reaction, stoichiometric coefficient of KOH is 64. 
(B) (NH,), Cr,0, ——N, + Сг,О, + 4H,O 

n-Factor of (NH4)2Cr2O7 is 12. 
(С) [Fe(CN), | ——9Fe*' «СО, «NO; 

n-Factor for [Fe(CN)e]?- is 60. 
(D) MnO? —*_,MnO; + MnO, 

Eq. wt. of MnO% is 178.5. 


Which of the following on reaction with H2S will produce metal sulphide? 
(A) COCI? (B) CuCle 


(с) [Ca(CN), |” (D) [Zn(OH), |” 


A dilute solution contains m mol of solute A in 1 kg of a solvent with molal elevation constant Ко, 
The solute dimerises in solution as 
2A——2A, 
Select the correct expression of equilibrium constant 'K' for the dimer formation. (assume molarity 
- molality) 

K, (Kym — AT, ) 


(A) K=- 02—22 (B) к---- 
(K,m + 2AT, ) 2т(1-о) 
1 К,(К,т-АТ,) 2 2(K,m - AT, ) 
(C) K = == (D) K 2 —— e 
(2AT, - K,m) Кът 


Select the correct statement for cloud seeding: 

(A) It promotes rainfall. 

(B) It suppress fog. 

(C) Most commonly used chemical for cloud seeding is silver iodide because it has a crystalline 
structure to that of ice. 

(D) It helps in snow fall. 


Space for Rough work 
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Which of the following combination, of compounds/elements and its packing fraction is true? 
Assume all cations or anions are ideally fitted in the voids without any distortion in lattice. 


үнін T x 3 z 5 2, 5 
(А) Ма,0, b= 5112 (0225) | (В) Cr,O,, ф sale (414) 

ЕЕЕ! 3 _ 3 
(С) Ғе,0,, 9-3, (100225) | (D) Diamond, ф sg (0414) | 


In which of the following ores at least one metal is in +3 oxidation state and crystal system is 
orthorhombic. 

(A) Haematite (B) Copper pyrite 

(C) Diaspore (D) Aragonite 


Which of the following IUPAC names are correct? 

(A) КДО5СІБМ|: Potassium pentachloridonitridoosmate(VI) 

(B) [Fe(NH4Cs— CsHaN)s3]Cle : Tris(bipyridine)iron(Il) chloride 

(С) [Fe(CsHs)2] : Bis( n° -cyclopentadienyl)iron(I!) 

(D) [Pt(py)4][PtCl4] : Tetrapyridineplatinum(ll) tetrachloridoplatinate(!I) 


Consider the following graph and choose the correct option 


PS 


Vapour pressure 


o 
Vapour pressure ро of Benzene 


of Toluene 


Mole fraction of —— ы 
Benzene 


(A) A represent vapour composition and B represent liquid composition. 

(B) At the state E of the system the vapour phase just start forming and its vapour phase 
composition will correspond to the point C. 

(C) At the state C of the system the vapour phase just start forming and its vapour phase 
composition will correspond to the point D. 

(D) A and B both represent vapour composition. 


Space for Rough work 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (А), (B), (С) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 29 to 30 


A metal crystallizes in a closed packed structure, the atoms stack together occupying maximum space 
and leaving minimum vacant space. Each sphere in the first layer is in contact with six neighbours. Now 
while arranging the second layer on the first layer, spheres are placed in depression of first layer. 
Spheres of third layer lie in the depression of second layer. 

This repeating arrangement of atoms produces a giant lattice. 


29. If one of the edge length of unit cell is ‘a’ what is the shortest distance between two atoms? 
(A) УЗа (В) are 
4 4 3 
a a 
C) aor— D = 
(C) aor (0) 5 
30. If spheres of third layer do not lie directly over the atoms of first layer, then density of unit cell is: 
(Given: atomic weight of metal is 197u and a = 4.07 A) 
(A) 86.5 g/cc (B) 19.4 g/cc 
(C) 56.2 g/cc (D) 40.5 g/cc 
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Paragraph for Question Nos. 31 to 32 


Stereoisomerism occurs when the bond connectivity is same but the spatial arrangement of more than 
one type is possible. Stereoisomerism finds vast use in organic chemistry, mainly biochemistry as all the 
biomolecules, are generally stereospecific in their actions. Stereoisomerism is limited not only to organic 
compounds but also to inorganic compounds, mainly in co-ordination complexes. Stereoisomers include 
cis and trans isomers, chiral isomers, compound with different conformation of chelate rings and other 
isomers that differ only in the geometry of attachment to the metal ion. 


31. 


32. 


Select the incorrect statement: 

(A) trans form of [CoCla(trien)]* has З coplanar chelate ring. 

(B) [Pt(py)(NH3) (NO2)(CI)(Br)(I)] has 15 geometrical isomers. 

(C) Carboxylic group of salicylate ion is cis and trans to tertiary nitrogen in [Co(tren)(sal)]*. 
(D) [Pt(NH3)2(py)2Cl2]** complex has 5 non chiral isomer. 


Select the correct option for tetraamminedichlorocobalt(Ill) ion, the trans isomer 
(A) does not have any symmetry (B) has plane of symmetry 
(C) trans form is meso form (D) trans form exists as a pair of enantiomer 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III (Paper-2)-PCM-JEE(Advanced)/18 16 


SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


33. 


34. 


35. 


36. 


The enthalpy change involved in oxidation of glucose is - 2880 kJ mol`, 25% of this energy is 
available for muscular work. if 100 kJ of muscular work is needed to walk one km, the maximum 
distance (km) that a person will be able to walk after taking 150 g of glucose is...... 


1 litre solution containing 4.5 millimoles of Ст,О5 and 15 millimoles of Cr?* shows a pH of 2.0. 
The potential of the reduction half reaction is approximately x V. Then [x] is ....... , where [ ] is 
GIF. (E? of Cr,O? / Cr^' is 1.33 V) 


Assuming 10096 polymerization of an organic compound in its aqueous solution, the number of 
moles of organic compound undergoing polymerization containing 9.4 g of organic compound per 
100 g of the solvent is......... Freezing point depression is 0.93 K, Кі of water is 1.86 K kg mol" 
and molecular weight of organic compound is 94u. 


A gas consists of 5 molecules with a velocity of 5 ms“, 10 molecules with a velocity of 3 ms and 
6 molecules with a velocity of 6 ms’. The ratio of average velocity and rms velocity of the 
molecules is 9.5 x 10*. Where x is ..... 
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Number of S — S linkage in Marshall acid = a 
Number of P — P linkage in Pyrophosphoric acid = b 
Number of O – О linkage in Caro acid = с 

Number of C = C linkage in Carbon suboxide = d 
Find out the value of a + b + c + d? 


In an ionic solid г, = 1 6A and r, =1 864A . Find edge length of cubic unit cell in A 


Percentage of silver in german silver..... 


A KCN added slowly In excess KCN precipitate dissolves 
(Reddish brown precipitate) (Yellow solution) 
K,Fe(CN ae 
Ae —Na0H_, (Red precipitate) 


(Intense blue precipitate) 
Na,HPO, 


A——> +> 
(Yellowish white precipitate) 


How many products are correctly match? 


A = ЕеСіз А = FeClo A = CuCl B = Fe(CN)s 
В = KsFe(CN)e C = KsFe(CN)e C = Ki[Fe(CN)e] D = Fea[Fe(CN)e]s 
D = Fe[Fe(CN)d] E = FePO4 
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Mathematics PART -III 


SECTION - A 


One OR More Than One Choice Type 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only ONE OR MORE THAN ONE is/are correct 


41. 


42. 


43. 


44. 


A is a matrix of order 3 x 3 and ai is its elements of i row and |" column. If aij + ak + ак = 0 holds 
for all 1 <i, j, k <3 then 


(A) A is a non-singular matrix (B) Ais a singular matrix 
(C) > a; is equal to zero (D) Ais a symmetric matrix 
1<і, j<3 


If x and y satisfy the equation xy — 2x? — 9x + 3y — 16 = 0, then 
(A) number of ordered pair (x, y) is 4 where x, y е 2 

(B) number of ordered pair (x, y) is 1 where x, y є М 

(C) if x > y, x, y є N then number of ordered pair is zero 

(D) if x < y, x, y e N then number of ordered pairs are two 


Let p, q be integers and let о, В be the roots of the equation x? — 2x + 3 = 0 where a + В, if n = 0, 
15229202. Let an = ра" + ар! where n e (0, 1, 2, .....} then the value of ag is equal to 


(A) Зав — Бат + Зав (В) а? - бав 

(C) аз – 12а5 + 18a4 (D) 2ae + 3ae 

For any two positive integers x and y f(x, y) = ! + 1 + | +... 1 then 
5 ME ӨР (ХЭЭ сты. (xy) 


which of the following options is/are correct 


1( 1 1 | 1 
(А) 5) (В) lim (f(x, y)s- 
(C) Moe zm (D) f(2, 2) is equal to = 
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48. 
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(ab«1) (bc«1) (cas) 


Let a > 0, b > 0, c > 0 and a + b + с = 6 then 21e e 5 тау ре 
р с а 

CES (В) 35 

(C) 15 (D) 10 


A and B play a game in which they alternately call out positive integers less than or equal to n, 
according to the following rules. A goes first and always calls out an odd number, B always calls 
out an even number and each player must call out a number which is greater than the previous 
number (except for A's first turn). The game ends when one player cannot call out a number, then 
which of the following is/are correct? 

(A) For n = 6, number of possible games is 8 (В) For n = 6, number of possible games is 10 
(C) For n = 10, number of possible games is 55 (D) For n = 8, number of possible games is 21 


Which of the following is/are correct? 
(A) The point of intersection of AB and CD where A(4, 7, 8), B(-1, —2, 1), C(2, 3, 4) and 
D(1, 2, 5) is 3 >, z) 
222 
(B) If (a, В, y) be a point on the plane 2х + бу + 15z = 7 then the least value of a? + p? + 25y? is 7 
(C) The circumcentre of the triangle formed by the points (3, 2, —5), (-3, 8, —5) апа (-3, 2, 1) is 
the point (—1, 4, —3) 


(D) The length of intercept оп the line X Hye 


= by the surface 11x? — 5y? + 22 = 0 is 


-1 5 
430 units 
Consider all 10 digit numbers formed by using all the digits 0, 1, 2, 3, ..... , 9 without repetition 


such that they are divisible by 11111, then 

(A) the digit in tens place for smallest number is 6 
(B) the digit in tens place for largest number is 3 
(C) total numbers of such numbers is 3456 

(D) total numbers of such numbers is 4365 
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Comprehension Type 


This section contains 2 groups of questions. Each group has 2 multiple choice question based on a 
paragraph. Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which only ONE is 
correct 


Paragraph for Question Nos. 49 to 50 


Read the following write up carefully and answer the following questions: 
Let A(z1), В(22), С(23) and D(z) be the vertices of a trapezium іп ап Argand plane such that AB || CD. Let 


|21 — 22| = 4, |23- 24| = 10 and the diagonals AC and BD intersect at P. It is given that EE =5 
3 6 


49. Which of the following option(s) is/are correct? 


(A) Area of the trapezium ABCD is equal to = sq. units 

(B) Area of the trapezium ABCD is equal to 2 sq. units 
100 

(C) Area of the triangle BCP is equal to 228 sq. units 


(D) Area of the triangle BCP is equal to A sq. units 


50. Which of the following option(s) is/are incorrect? 
10 
A) value of |CP — DP| is equal to —— B) PB: PDz2:5 
(A) | |is eq Ji (B) 
(C) PC: AC 2 5:7 (D) PC: AC - 2:3 
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Paragraph for Question Nos. 51 to 52 


Read the following write up carefully and answer the following questions: 
In the equation A+ B + C + D + E = FG, where FG is the two digit number whose value is 10F + G and 
letters A, B, C, D, E, F and G each represents different digits and FG is as large as possible 


51. A five digit number is made using digits A, B, C, D, E, F, G (repetition not allowed), then which of 
the following is incorrect 


-— 


(A) probability that number made is divisible by 5 is — 
(B) probability that number made is divisible by 3 is 
(C) probability that number made is divisible by 4 is 


(D) probability that number made is divisible by 4 is — 


NI= NÍINNINN 


52. If a five digit number is made using the digits A, B, C, D, E without repetition then 
(A) the probability that the number is divisible by 11 is 2 


(В) the probability that the number is divisible by 11 is с 

(С) the probability that the number is divisible by 4 is = 

(0) the probability that the number is divisible by 4 is 
SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive) 


53. If a, b, c are three positive real numbers then the minimum value of 
а-3с ” 40 8c 
a+2b+c а-0-2с а-0-3с 


80-42 (where a, b e 2), then |a + B| is equal to 
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54. 


55. 


56. 


57. 


58. 


59. 


60. 


If the quadratic equation aix? — а>х + аз = 0 where ai, a», аз є М has two distinct real roots 
belonging to the interval (1, 2), then least value of a: is 


Let ан, аг, аз, ал, as be five terms of an increasing geometric progression such that ан, аг, аз, a4, 
as е М, and as < 100. Then the number of possible geometric progression (is/are) 


n? +n-18 
If the coefficient of x 2 іп (x – 1)(x? — 2)(x3 — 3)(x^ — 4) ..... (x^ — n), where (n > 8) is k, then k 
is equal to 


af Бека? 


(ab?c? |22 


If a, b, c are three positive numbers then the minimum value of is equal to 


(where z = 207) 


Let A = [ai]s <3 be a matrix such that АА! = 41 and ai + 2с = 0 where сі is the cofactor of ац V i & |, 
116 the unit matrix of order 3 and АТ is the transpose of the matrix А. 


а,%4 а, аз а,%1 а, аз Я 
If jas, а +4 а + 5 85 а +1 аз |-0, then A EU where a and b are 
831 832 азз +4 831 832 аҙ +1 


coprime positive integers then the value of a b is 


If x? — ax? + bx + c = 0 has the roots o? + B? + y^, p? + ү? + a^ and y? + o? + В where о, p, y are the 
roots of x? — x? — 1 = 0 then the value of + b + c is equal to 
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JEE (Advanced)-2018 


PART TEST - Ill 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 264 


Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Three sections: Section-A Section-B & Section-C. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 - 10, 21 — 30, 41 — 50) contains 30 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer. 


Section-B (11 — 12, 31 — 32, 51 — 52) contains 6 Match the following Type questions. Each 
question having 4 statements in Column | & 5 statements іп Column Il with any given statement 
in Column | having correct matching with 1 or more statement (s) given in Column Il. Each 
statement carries +2 marks for correct answer and —1 mark for wrong answer. 


Section-C (13 — 20, 33 — 40, 53 — 60) contains 24 Numerical based questions with answers as 


numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Name of the Candidate ГГ ЛЇЇ 
LEE УЕ ЕЛЕ ЛЛ ҮТ 


Enroimento. |ГГТПІГІПГІПТІГІГІТІГІГІГІГІІ 
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Useful Data 

PHYSICS 
Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron е = 1.6 x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water pwater = 10? kg/m? 


Atmospheric pressure Pa = 10° N/m? 
Gas constant R = 8.314 J K^! mol 
CHEMISTRY 


Gas Constant 8.314 J K mol"! 
0.0821 Lit atm K~ тог” 

- 1.987 = 2 Cal К-! тог! 

Avogadro's Number Na 6.023 x 1023 

Planck's constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV - 1.6 x 10—19) 


Atomic No: Н-1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


1. 


First an object is slowly lifted from the bottom (point — A) of a shaft of 


depth h, -5 to earth's surface (point-B) and then it is slowly lifted still 


higher to attain an altitude h, -2 above the earth’s surface (Point С). 


Wi: апа W2 are the work performed in two cases respectively. Choose 
the correct option(s) 


(А) W, > М, (B) W, <W, 

W +W W, +W 
С) ———2|-17 D) ———3-9 
( 1-5) | Jm 


A light stick of length / rests with its one end against the smooth wall 
and other end against the smooth horizontal floor as shown in the 
figure. The bug starts at rest from point B and moves such that the 
stick always remains at rest. ар is the magnitude of acceleration of bug 
of mass m, which depends upon its distance of x from the top end of 
the stick. Choose the correct option(s) 


225 ox 
(A) 200 Э 


с 11225 
(8) 22-11 Э 


(С) The time taken by the bug to reach the bottom of the stick having started at the top епа from 


‚л {€sin@ 
rest Is — 
2N 3g 


(D) The time taken by the bug to reach the bottom of the stick having started at the top end from 


. «a {lsin@ 
rest is — 


2) g 
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3. Monochromatic rays of intensity | are falling on a metal 
plate of surface area A placed on a rough horizontal 
surface at certain angle 0 as shown in figure. Choose 
correct statement (5) based on above information: 0 
(A) There is a value of 0 for which plate will not move 
however high the intensity of radiation is 
(B) Plate will not move if plate is perfectly reflecting irrespective of the value of intensity. 
(C) If rays are falling perpendiculars to surface plate will not move 
(D) None of these 


TXZXEXEZZEZEZEZEZEEZSFEFSFESFEEEFEF. 


4. All the surfaces are frictionless and system is 
released from rest when ideal spring of stiffness k is 
in its relaxed state. Choose the correct statement. 


ae. ww 


(A) The magnitude of maximum acceleration of 


particle B is 3 


(В) The magnitude of maximum acceleration of 


particle B is E 


(C) The maximum speed of particle A is 210 


(D) The maximum speed of particle A is 9 к 


5. We are given the following atomic masses: 
5 U = 238.05079 и 3He = 4.00260 и 


234 Th = 234.04363 и (H = 1.00783 и 


527 Pa = 237.05121 u 
Here the symbol Pa is for the element protactinium (Z = 91). 
(А) The energy released during the a-decay of 2221) is 4.75 MeV approximately. 


(В) The energy released during the a-decay of 280 is 4.25 MeV approximately. 
(С) The emission of proton from 2391) can be spontaneous. 
(D) The emission of proton from 2291) can not be spontaneous. 
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A 50-40 ball is attached to one end of a 1 m cord that has a mass Ring 

of 0.10 kg. The other end of the cord is attached to a ring that can 

slide on a frictionless horizontal shaft AB, as shown in the diagram. 

A horizontal blow is delivered to the cord and excites the 

fundamental vibration with a maximum transverse velocity of 15 

m/s. Assume that the ball remains essentially stationary as the cord 

vibrates. [g = 9.8 m/s?] 

(A) The frequency of the fundamental vibration is 17.5 Hz. 

(В) The amplitude of the motion is 13.6 x 1072 m 

(C) If the blow is delivered as an impulse to a stationary cord, the 
wave function for the cord is у(х, t) = A sin (лх/21) sin ot, where 
the ball is located at x = 0 and positive x-axis is along the 
string. 

(D) The period of the pendulum motion of the hanging ball is 2 sec. approximately. 


m 


m єт : 
Mass m= 2 = as a function of velocity is shown іп 
{= 


V 

c? 

the graph. mo is the rest mass of the system. The 
kinetic energy of system is given as К = тс? - т,с? 
Choose correct option(s) 


9) 0.5c л 
(A) If asystem is moving with speed v = 0.5c, the mass of system is increased by 15.5% 
(B) Electrons in Cornell university synchrotron reach a velocity of v = 0.8c. The mass of these 


electrons are approximately B time the rest mass of electron. 

(C) The Bevatron a proton accelerator generates the accelerated protons with kinetic energy 1079 
Joules. The mass of accelerated protons is 8.68 times the actual mass of proton 
approximately (m, = 1.6710 ?'kg) 


(D) If the kinetic energy of particle is equal to its rest mass energy then speed of particle is 0.75c 
approximately. 
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A rod of length | = 100 cm is fixed at 30 cm from both end. If velocity of transverse wave in rod is 
v(cms'), then choose the correct option(s) 

(A) Fundamental frequency (in Hz) of transverse wave in rod is v/40 

(B) Second overtone in rod will be 5^ harmonic 

(C) Frequency of third overtone (in Hz) is 7v/40 

(D) Third overtone is 5^ harmonic. 


If voltage applied to an X-ray tube increased from V = 10 kV to 20 kV. The wave length interval 
between K.-line and short wave cut off of continuous X-ray increases by factor of З 


Hine = 13.6 V , where R is Rydberg constant, h is plank's constant, с is speed of light in vacuum 
e 


and e is charge on electron. 

(A) Atomic no. of target metal used is 29 : 
(В) Cut-off wavelength when V = 10 kV is 1.2 А 
(C) Cut off wavelength when V = 10 kVis2A 
(D) Atomic no. of target metal used is 26 


Consider a 20 W bulb emitting light of wavelength 5000 À and shining on a metal surface kept at 
a distance 2m. Assume that the metal surface has work function of 2 eV and that each atom on 
the metal surface can be treated as a circular disk of radius 1.5 À. 

(A) Number of photon emitted by bulb is 5 x 1019 per second 

(B) Time required by atomic disk to receive energy equal to work function of metal is 22.4 sec. 
(C) Number of photon received by disk to receive 2 eV energy is 4 

(D) Number of photons emitted by bulb is 5 x 1017 per sec. 
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SECTION - B 
(Matching Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are correct 


11. In the photoelectric effect experiment, if f is the frequency of radiations incident on the metal 
surface and l is the intensity of the incident radiations, then match the following columns. 


Column -I Column -ll 
(A) | If f is increased keeping | and work-function | (p) | Stopping potential increases 
constant 


(B) | If distance between cathode and anode is | (q) | Saturation current increases 
increased 


(C) | If | is increased keeping f and work-function | (r) Maximum kinetic energy of 
constant photoelectron increases 


(D) | Work-function is decreased keeping f and | | (s) | Stopping potential remains same 
constant 


(t) Stopping potential decreases 
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Two thin lens made of glass г -3| and water (u= 5 kept in contact with each other. 


object is placed at point O. Assume all curved surfaces have equal radius. 
Match the following Columns: 


An 


Column - I Column - Il 
(A) (p) | Image of O will be Real 
(B) (q) | Image of O will be Virtual 
(C) (r) | Focal length = 10 cm 
(D) (s) | Focal length = 15 cm 
(t) | Focal length = 25 cm 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


13. A square hinged-structure (ABCD) is formed with four massless rods А eB 
which lies on the smooth horizontal table. The hinge-D of structure is 
fixed with table and hinge A, hinge-B and hinge-C are free to move on 
the table. A point mass m is attached at hinge-B, and an ideal spring of 
stiffness k is connected between hinge-A and hinge-C as shown in the 
figure. System is in equilibrium. The mass m is slightly displaced along 
line BD and released to perform SHM. The time period of SHM is 


e 
л," Find D e 
k 
14. The mean pressure is x , which rain renders to vertical windshield of automobile, moving with 


constant velocity of magnitude v = 12 m/s. Consider that raindrops fall vertically with speed u = 5 
m/s. The intensity of rainfall deposits h = 2 cm of sediments in time t = 1 minute. [p = 10? kg/m? is 
the density of liquid] (Assume collisions are inelastic). Calculate K. 


15. On the bottom of lake at a depth h = 100m, a 
horizontal pipe of length 80m with piston is kept as 
shown in the figure. The piston is light and movable. 
Between the piston and pipe some air is captured 
(хо = 9m). The pipe is slowly raised to vertical 
position and open end upward. The length of air 
column (x) in SI units is 5K. Find value of K. 
(Disregard the atmospheric pressure & piston and 
pipe are air tight. Temperature of gas remains 
constant). 
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20. 


In the figure shown rod AB is light and rigid C 
while rod CD is also rigid and hinged at | 
midpoint O Rod can rotate without friction 

about O. The time period of small oscillation of k 


Мо) 
(w) 


rod CD is Т-2л Where m is mass of A 
nk 


rod CD and k is spring constant of each 
spring. The value of nis k k 


Consider a cuboidal vessel (2R x 2R x R) with a 
hemispherical cavity of radius R, kept at a horizontal 
smooth surface as shown in the figure. The vessel has 
very small hole of cross-sectional area “a”. Now water 
of density p is poured into space developed due 
horizontal surface and vessel through hole very slowly. 
When the height of water level is h, the vessel lifts off 
the surface and liquid leaks through space generated. 
(В = 2т, р = 10? kg/m’, т = 9л kg). If the value of his Horizontal Surface 
5k cm, find the valve of k. 

(Atmospheric pressure = 10° N/m?). 


In ап undershot water wheel, the cross-sectional area a=0.1m* of the stream is striking the 


series of radial flat vanes of the wheel. The velocity of stream is 6 m/s. The velocity of vanes is 3 
m/s. If the power supplied by jet (in watts) is 2700K, find K. 


| | ТЭЭР Vee eee eee ст 4 


Water jet 


A man of height = 3/2 m, wants to see himself in plane mirror from top to bottom. The plane 
mirror is inclined with vertical wall at angle о = 53°. If the least size of mirror to see him is Sm. 
the distance of eye from mirror is d = 3m, find the value of n. 


If £o, B, V represent permittivity of free space, magnitude of magnetic field and volume of space 
respectively, then the dimension of soB?V is | M°L°T° |. Find a + b + c. 
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Chemistry PART - II 


SECTION - A 


One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


21. 


22. 


23. 


24. 


25. 


Select the correct statement 

(A) Viscosity in gases arises principally from the molecular diffusion that transport momentum 
between layers of flow. The net effect will be decrease in the relative rate of movement of one 
layer with respect to the other. 

(B) Viscosity of ideal gas increases as temperature increases. 

(C) Viscosity of liquids decreases with the rise in temperature. 

(D) At critical temperature the surface of separation between liquid and gas disappear and their 
viscosity is same. 


An ideal gas whose adiabatic exponent y is expanded according to the law P = aV , where a isa 
constant. The initial volume of the gas is equal to Vo. As a result of expansion, the volume 
increases 4 times. Select the correct option for above information. 


R(y- 1) 


2(y -1) 


(A) Molar heat capacity of gas in the process is 


(B) Work done by the gas is 15V; 7 


(C) Change in internal energy of gas is 15V; 7 
(D) Both B and C are correct 


Which of the following complexes exists in facial and meridional forms? 


(A) [Co(dien)2]?* (B) [Co(NH3)sCIs] 

(C) [Co(en)s]** (D) [Co(gly)s] 

Select the correct statement, for non stoichiometric cuprous oxide Сия О. 

(A) 96 of Cu?* in total copper is 11.1196 (B) 96 of Си! in total copper is 11.11% 
(C) It behaves like p-type semiconductor (D) Defect is metal deficiency defect 
Which of the following are colourless? 

(A) Ce% (B) La?* 

(С) Lu% (D) ба? 
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26. 


27. 


28. 


29. 


30. 


One mole of component P and two moles of component Q are mixed at 27°C to form an ideal 
binary solution. Select the correct option for given information? 

(А) AS, =3.82 cal k” (B) АҢ,,-0 

(С) А5, =0 (D) AG, = 1145.7 са! 


Select the correct statement for lead storage battery: 

(A) It is a reversible cell. 

(B) Salt bridge is not required for lead storage battery. 

(C) It is recharged by using DC source of current. 

(D) Specific gravity of sulphuric acid solution decreases during discharging. 


Which of the following statements are true for froth floatation process (for the concentration of 

sulphide ores)? 

(A) Pine oil used as collectors. 

(B) Cresol enhance non wettability of the mineral particles. 

(C) NaCN selectively prevents PbS from coming to the froth but allows ZnS to come with the 
froth. 

(D) The mineral particles become wet by oils while the gangue particles by water. 


Which of the following elements can give NO» as a by product on reaction with conc. HNO3? 
(A) C (B) Cu 
(C) Zn (D) Sn 


Chlorine has great affinity for hydrogen. It reacts with compounds containing hydrogen to form 
НСІ. Which of the following reaction/s give/s НСІ? 


(А) H,O «Cl, —> (B) H,S+Cl, — 
(Су C.H. жасы (D) NH, «3Cl, — 


(excess) 
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SECTION - B 
(Matching Type) 


This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are correct 


31. Match the following column of precipitate/mass listed in Column | with the reagent (s) listed in 
Column Il: 
Column - | (Observations) Column - Il (Reagents) 
(A) | Mg?* gives pale pink mass with (p) | NaOH solution 
(B) | Pb?* gives yellow ppt. with (а) | HeS gas 
(C) | Ag* gives black/brown ppt. with (r) | К2СгО4 solution 
(D) | Hg?' gives black ppt. with (s) | KI (not in excess) or KI in excess 
(t) | Cobalt nitrate in charcoal cavity test 
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32. In Column І, certain thermodynamic process are given and in Column Il, the value of physical 
quantities are given. Match the Column | with Column II suitably. (Given : р = density of gas) 
Column – І Column - Il 
(A) (р) | |Q| : 2RT, 
1 mole of № 
B 
i ао ПАШЕ: aT: 
1 mole of He 2 
(C) v () | |W|=RT, 
1 mole of gaseous mixture 
having adiabatic index 
ү-1.5 
(б) (S) | p vs T graph for the process is a straight 
1 mole of gas having line 
degree of freedom f = 4 
(t) | P vs p graph for the process is a parabola 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


36. 


How many types of isomerism is exhibited by the complex [Co(NH3)4(NO»)2]CI? 


How many millilitres of 0.05 M K4[Fe(CN)e] solution is required for titration of 60 ml of 0.01 M 
2050: solution, when the product of reaction is KzZns[Fe(CN)e]2? 


A molecule Ax dissolve in water and is non volatile. A solution of certain molality showed a 
depression of 0.93 K in freezing point. The same solution boiled at 100.26°C. When 7.87 g of Ax 
was dissolved in 100 g of water, the solution boiled at 100.44°C. Given Kr for water = 1.86 K kg 
mol, atomic mass of A = 31 и. Assume no association or dissociation of solute. Calculate the 
value of x.......... 


What volume of air (in m?) is needed for the combustion of 1 m? of a gas having the following 
composition in percentage volume : 2% of C2H2, 8% of CO, 35% of CH4, 50% of H2 and 5% of 
non-combustible gas. The air contains 20.8% (by volume) of oxygen. 
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37. 


38. 


39. 


40. 


Find the total number of metals, which makes a thin protective layer of its oxide on treatment with 
conc. HNOs. 
Zn, Cu, Al, Pt, Cr, Au, Pb, Fe 


The number of salts formed by telluric acid when treated with strong base NaOH is/are.... 


If 6.53 x 10? g of metallic zinc is added to 100 ml saturated solution of AgCl, it reacts with Ag* of 
solution as following reaction 

Zn(s)+2Ag* (ад) ——2Zn* (aq) + 2Ag(s) 

and approximately 10% moles of Ag will be precipitated. Calculate the value of x...... (Given 
E --0.76V Ед, =0.8V, Кр of AgCI = 1079, atomic mass of Zn = 65.3u, 


о 
Zn** /Zn Ag'/A 


10528813 = 7.61 x 1052) 


Initial volume of H2 gas saturated with water vapour is confined under a piston in a container is 
10 litres as shown in the given figure: 


D1——H.(gas) 


ПЕОН = Watena 


the container also contains some liquid water. The total pressure over liquid water is 80 cm of Hg. 
If now the piston is removed such that volume of container is doubled, then final total pressure 
over liquid water in the container is P. The vapour pressure of water is 20 cm of Hg and volume of 
liquid is negligible. Calculate Р/10....... 
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Mathematics PART -III 


SECTION - A 


One OR More Than One Choice Type 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


41. 


42. 


43. 


If Di, Da, Ds, ..... D1000 are 1000 doors and Р:, P», Рз, ..... P1000 are 1000 persons. Initially all doors 
are closed. Changing the status of doors means closing the door if it is open or opening it if it is 
closed. P: changes the status of all doors. Then P» changes the status of D», Da, De, ..... D1000 
(doors having numbers which are multiples of 2). Then Рз changes the status of Ds, De, Do, ..... 
Does (doors having number which are multiples of 3) and this process is continued till P1000 
changes the status of D1000, then the doors which are finally open is/are 

(A) Doe: (B) Deo 

(C) Dais (D) D729 


Which of the following options are correct? 
(A) [("Со + "Сз + "Ce +.....) — 5 
(B) If a and b are two positive numbers such that ab? = 4 then the maximum value of 
100, (a): log,ue (b^) is equal to 4 
(C) Constant term in ((((((x — 2)? — 2)? — 2)? — 2)? — 2)? ..... 2)? is equal to 2 
256 256, 256 256, 
(D) The coefficient of х2 in | EG - | ape | de. em | заа? 3 m 


0 


25 
E -25° "d is equal to 2925 
Ca, 


X1, X2, Хз are three real numbers satisfying the system of equations 
X1 + 9X2 + 9x3 = 27, x1 + 5X2 + 25X3 = 125 and хі + 7X2 + 49x3 = 343, then which of the following 
options are correct 


(A) number of divisors of x: + x3 is 16 (B) a is a prime number 


(C) хз — x2 is a prime number (D) x1 + X2 + X3 iS Square of an integer 
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44. 


45. 


46. 


47. 


81, аг, аз, ..... are distinct terms of an A.P. We call (p, q, r) an increasing triad if ap, aq, ar are in 
С.Р. where p, q, r е N such that p « q <r. If (5, 9, 16) is an increasing triad, then which of the 
following option is/are correct 

(A) if a1 is a multiple of 4 then every term of the A.P. is an integer 

B) (85, 149, 261) is an increasing triad 


о | 


(В) 
(С) if the common difference of the А.Р. is 1. then its first term is 
(D) 


D) ratio of the (4k + 1)th term and 4k" term can be 4 


If 21, 22, 23 24 are complex numbers іп an Argand plane satisfying 21 + 23 = 22 + 24. A complex 


- 24-2 е 
number ‘z’ lies on the line joining 21 and 24 such that м 2224 | = м 3 J . it is given that 
21-2; Z-Z, 
|Z 24| = 5, |Z 22| = |z – 23| = 6 then 


(A) area of the triangle formed by 2, 21, z2 is 34/7 sq. units 


(B) area of the triangle formed by 2, 23, 24 is nud 


sq. units 


(C) area of the quadrilateral formed by the points 21, 22, Z3, 24 taken in order is 


sq. units 


277 
2 


(О) area of the quadrilateral formed by the points 21, 22, Z3, 24 taken in order is EHE 


sq. units 


Which of the following is/are true? 


(А) 100300 < 300! (В) 4/3003 < 300! 
(C) 100300 > 300! (D) ¥300°° > 300! 


Which of the following is/are correct? 

(A) If Ais a n х n matrix such that a, =(i? + j? —5ij)-(j-i) v i and j then trace (A) = 0 

(B) If Ais a n x n matrix such that a, =(i? + j? —5ij)-(j-i) v i and j then trace (A) = 0 

(C) If P is a 3 x 3 orthogonal matrix, о, В, y are the angles made by a straight line with OX, OY, 

sia ѕіпо:ѕіпВ sina-siny 
OZ and A=|sinasinB ^ sin^B sinB-siny | and Q = P'AP, then РОӨРТ = 32A 
sina-siny sinB-siny ^ sin?y 
(D) If matrix А = ЕЕ and matrix В ШІЛІК where а, +a; -0 and б, -b; -0 v i and j then 


A°B’ is a singular matrix 
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50. 
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The vertices of a triangle ABC are A = (2, 0, 2), B(-1, 1, 1) and C = (1, –2, 4). The points D and E 
divide the sides AB and CA in the ratio 1 : 2 respectively. Another point F is taken in space such 
that the perpendicular drawn from F to the plane containing AABC, meets the plane at the point of 
intersection of the line segments CD and BE. If the distance of F from the plane of triangle ABC is 


V2 units, then 

(A) the volume of the tetrahedron ABCF is : cubic units 

(B) the volume of the tetrahedron ABCF is й cubic units 

(C) one of the equation of the line AF is r = (2i +2k)+2(2k - 1) (4 є В) 


(D) one of the equation of the line AF is r — (2i +2k)+ ші» 7k) 


The direction cosines of two lines are connected by the relations ¢+m+n=0 and 
mn =2¢(m+n), then 


Qm, n. 3 ; 1 

A) ++—1+ —- is equal to -> В) /,/, + mm, + пуп, is equal to -- 

(A) (, m n q 2 (В) 4,7 + mm; + nin; is eq 2 
(С) 44mjn, + /4m;n, is equal to -У2 (D) (44 +42)(m, + т, )(п, +п„) is equal to “es 
3V3 3/6 


Let the equation of a straight line L in complex form be az + az +b = 0, where a is a complex 
number and b is a real number, then 
| ; -c i(z-c 
(A) the straight line А0 ( = 
a a 
c (where c is a complex number) 


= (2-с 
(В) the straight line ate Zee) makes an angle of 45° with L and passes through a point c 
a 


-0 makes an angle of 45? with L and passes through a point 


(where c is a complex number) 


(C) the complex slope of the line L is 23 
а 


(D) the complex slope of the line L is à 
a 
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This section contains 2 multiple choice questions. Each question has matching Column(s). The 
Column(s) have choices (A), (B), (C) and (D) out of which only ONE OR MORE THAN ONE is/are correct 


SECTION - B 


(Matching Type) 


51. 


52. 


Match the following Column-I with Column-ll 


Column - I 


Column - Il 


(A) 


If the polynomial x? + ax? + bx + c is divisible by (x? + 1), where a, 
b, с belong to (1, 2, 3, 4, ....., 10} then a + b + c may be equal to 


(B) 


A and B аге 3 x 3 matrices of real numbers, where A is symmetric 
a matrix and B is a skew symmetric a matrix, and 

(A + B)(A – B) = (A – В)(А + B). If (AB)' = (-1)*AB then k may be 
equal to 


Sum of the digits of (1009? — 43) is divisible by 


Let а = (соѕ0)ї – (sin0)j , b = (sin0)i + (cos0)], G - K, 


m ^ 4 Аз Tn = = = х? y? А 
r=7i+j+10k, if Г-ха-ур- 2с then the value of ———— is 
2 


less than 


Match the following Column-! with Column-ll 


Column - I 


If x and y are two integers such that 289 — x? + y* = 0 then 
the possible value(s) of unit digit of x + 12y + 4 is/are 


If P, О, В, S be four points in space satisfying РА|-3, 


Оң|-7, ШЕ -11, ЕШ =9, then the value of 


less than 


The sum of three positive integer is 20. If the probability 
that they form the sides of a triangle is P then 19P is equal | (r) 
to 


The first term of an infinite geometric series is 21. The 
second term and the sum of the series are both positive 
integers. If the value of second term is k then the possible 
value(s) of |k — 15| is/are 
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SECTION - C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


If оя, оо, оз, од are the roots of x^ + 2х3 + bx? + сх + d = 0 such that a1 — a3 = a4 — az, thenb—cis 
equal to 


A chess match between two players A and B is won by whoever first wins a total of two games. 
Probability of A’s winning, drawing and losing any particular game are L, Tana 5 respectively. 


(The games are independent). If the probability that B wins the match in the 4" game is p, then 
6p is equal to 


If ki and Кә (kı > k2) are two non-zero integral values of k for which the cubic equation 
x3 + 3x? + k = 0 has all integer roots, then the value of К+ — ke is equal to 


0 


ақ 


0 


а п-1 
Let ак = "Cx for 0 < k < n and А, -| = | ЕВ У Ap Akn -lo a then 2 is equal to 
kc 


203 
It Y (((®+2)(г+1)!+2г(г+1)!) -а!-2(01) (where a, b е N), then a — b is equal to 


r-0 


+..... then the 


=X+—+—+ LL LL 
3! 6! 9! 41 7! 10! 2! 5! 8! 11! 
value of a? + b? + c? — 3abc is equal to 


б тп 
LetA=|p q r and B = A?. If (rm) +(р-а) =9, (m—n)? + (q- r)? = 16, 
1 1 1 


(1-0) + (r— р)? = 25, then the value of |det(B) — 140| is 


If the number of ordered pairs (а, b) where a, b є R such that (a + ib)°°'> = (а — ib)? is k, then the 
unit digit of k is equal to 
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PART TEST - Ill 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-lis Physics, Part-Il is Chemistry and Рағі-ШІ is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 


. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x10 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron m, = 9.1 x 1077 kg 


Permittivity of free space £o = 8.85 x 10775 C?/N-m? 
Density of water Pwater = 10° kg/m? 


Atmospheric pressure Р, = 10° N/m? 
Gas constant R = 8.314 J Кто! 
CHEMISTRY 


Gas Constant 8.314 J K тог” 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal K тог” 

Avogadro's Number Na = 6.023 х 107 

Planck's constant h - 6.625 x 107516 

6.625 х 1077 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 ати 1.66 x 10” kg 

1eV - 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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Physics PART - | 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A spherical ball of mass m, radius г is connected to string of length (£ >> г). This string is then 


connected to fixed point and this arrangement allowed to oscillate in a medium whose density is p 
and viscosity is n. If amplitude of oscillation becomes half of the initial value after n seconds. 
Then viscosity of liquid is given by (Assume that resistance force on ball follows stoke's law). 


m mén(2"° 
(A) -- (B) mates) 
mn mn 
mn8 mén2 

(D) 
mn mn 


An ideal diode is connected in a 
circuit with resistance R = 5Q and V = 
10 volt as shown in figure maximum 
and minimum value of output voltage. 
When no load applied is (assume 
diode to be ideal) 


Output 


о 
(A) 10V, – 25V (B) 10V, – 15V 
(C) 25V, — 25V (D) 25V, — 15V 


A vessel is half filled with a liquid of refractive index u. The other half of the vessel is filled with 
an immiscible liquid of refractive index 1.5u. The apparent depth of the vessel is 50% of the 
actual depth. Then pis 

(A) 1.4 (B) 1.5 

(C) 1.8 (D) 1.67 
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4. A spring block system with mass of block m and spring constant K (all 
the surfaces of block are perfectly absorbing and smooth) is placed on ooo m == 
a smooth horizontal plane as shown in the diagram at rest. A light 
beam of intensity | is switched on its right side. Find the amplitude of 
oscillations of the block. (face area of block is A and c is the speed of 
light in vacuum) 


| 2| 
A) —A B) —A 
(A) Ke (B) Е 
Al 
(C) —A (D) Zero 
Кс 
5. What should be the approximate kinetic energy of an electron so that its de-Broglie wavelength is 


equal to the wavelength of X-ray of maximum energy, produced in an X-ray tube operating at 
24800 V? (given that h = 6.6 x 107 joule-sec, mass of electron = 9.1 x 10777 kg) 


(A) 600 eV (B) 365 eV 
(C) 120 eV (D) 300 eV 
6. A 2 kg block moving with 10 m/sec strikes a spring of constant л? N/m which is attached to 2 kg 


block at rest kept on a smooth horizontal floor. The time for which rear moving block remain in 
contact with spring is 


1 
A) V2 sec B) — sec 
(A) (B) 75 
(С) 1 ѕес (0) 1/2 ѕес 

7. Unpolarised light of intensity 32 май m ?^ passes through three polarisers such that the 


transmission axes of the first and second polarises makes an angle 30° with each others the 
transmission axes of the second and third polarises makes an angle 60° with each other. The 
intensity of final emerging light will be 


(A) 32 watt m? (B) 3 watt m? 
(C) 8 watt m? (D) 4 watt m°. 
8. Choose the incorrect statements 


(A) An electron beam is used to obtain interference in a simple Young's double-slit experiment. If 
speed of electron is increased the fringe width decreases. 

(B) de-Broglie wavelength of electron is inversely proportional to the speed of electrons. 

(C) Two coherent point sources of light having non-zero phase difference are separated by a 
small distance. On the perpendicular bisector of line segment joining both the point sources, 
no Constructive interference can be obtained. 

(D) For two waves from coherent point sources to interference constructively at a point the 
magnitude of their phase difference at that point must be 2nz(where n is non-negative 
integer) 


Space for Rough work 
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In radio-receiver, the short wave and medium wave stations transmit signal using same 
capacitors but ideal coils of different inductors Ls and Lm respectively. Choose the correct option 
(A) Ls > Ln (B) Ls = Lm 

(C) Ls < Lm (D) None. 


A string of length 2L, obeying Hooke’s Law, is stretched so that its extension is L. The speed of 
the tranverse wave travelling on the string is v. If the string is further stretched so that the 
extension in the string becomes 4L. The speed of transverse wave travelling on the string will be. 


(A) v2V (B) V 
(С) 2/2V (D) 2V 


A rigid bar of mass M is supported symmetrically by three wires each of length 7. Those at each 
end are of copper and the middle one is of iron. The ratio of their diameters, if each is to have the 
same tension, is equal to 


Y 
(A) copper (B) Nioh 
iron copper 
Yon 2 ЦЭ 
(Су: ы (D) = 
соррег соррег 


A close organ pipe of diameter 10 cm has length 42 cm. Тһе air column in pipe vibrates іп its 
second overtone with the maximum amplitude AP». The pressure amplitude at middle of pipe is 


АР, АР, 
(А) 5 (B) B 
(C) x (D) АР, 


For the same objective, the ratio of the least separation between two points to be distinguished by 
a microscope using electrons accelerated through 100 V and light of 5500 A used as the 
illuminating substance is 

(A) 2 x 107 (B) 2 x 10? 

(C) 2 x 10? (D) 4 x 10* 


Space for Rough work 
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14. 


М, and M, denote the atomic masses of the parent and the daughter nuclei respectively in а 
radioactive decay. The Q-value for a В-десау is О: and that for a В” decay is Qo. If m, denotes the 
mass of an electron, then which of the following statements is correct? 

(А) Q, - (M, -M, )c? and О, = (M, - M, - 2m, )c? 

M, - M, Jc? and О, = (M, -М, )c* 


122: x 


(В) о, =( 
(С) О, = (M, -M, - 2m, )с and Q, = (M, -M, + 2m, )c? 
(D) Q, = (M, -M, +2m, Jc? and Q, = (M, - M, + 2m, Jc? 


x 


Tritium is an isotope of hydrogen whose nucleus Triton contains 2 neutrons and 1 proton. Free 
neutrons decay into р--6--у If one of the neutrons in Triton decays, it would transform into а He? 


nucleus. This does not happen because 

(A) Triton energy is less than that of a He® nucleus. 

(B) The electron created in the beta decay process cannot remain in the nucleus. 

(C) Both the neutrons in triton have to decay simultaneously resulting in a nucleus with 3 protons, 
which is not a He? nucleus. 

(D) Because free neutrons decay due to external perturbations which is absent in a triton 
nucleus. 


A tuning fork A is being tested using an accurate oscillator. It is found that they produce 2 beats 
per second when the oscillator reads 514 Hz and 6 beats per second when it reads 510 Hz. The 
actual frequency of the fork in Hz is 
(A) 512 Hz 
(C) 516 Hz 


(B) 504 Hz 
(D) 510 Hz 


The objective of telescope has diameter 12 cm. The distance at which two small green object 
placed 30 cm apart can be barely resolved by telescope, assuming the resolution to be limited by 
diffraction by objective only (A = 5.4 x 10° cm) 
(A) 54.6 km 
(C) 546 km 


(B) 57.0 km 
(D) 52.4 km 
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Two cars A and B are moving towards each other with same speed 25 m/s. Wind is blowing with 
speed 5 m/s in the direction of motion of car A. The car A blows horn of frequency 300 Hz and the 
sound is reflected from car B. The wavelength of the reflected sound received by the driver of car 
A is (velocity of sound in air 2 330 m/s) 


25 31 
A) —m B) —m 
(A) 36 (B) 36 
35 37 
C) —m D) —m 
(C) 36 (D) 36 
The value of displacement current at t = 1 time constant is 1000 100 HF 
(A) 120 A (B) 120 mA WWE | | 
е 
(С) 120тА (D) None of these 
Ї 
12V 
ҚАРАУ Ы 


Ап insect of negligible mass is sitting оп a block of mass М, tied with 
a spring of force constant k. The block performs simple harmonic 
motion with amplitude A in front of a plane mirror placed as shown in 
the figure. The maximum speed of insect relative to its image will be 


(A) AE (B) AWS |е ы v 
m 2 m 


(C) avs JE (D) АТ! 
m k 


Mass of a sphere of radius r = 10.00 cm is 30.000 g 

If measured values are expressed upto the correct significant figures then maximum fractional 
error in calculation of density of the sphere is 

(A) 3x10? (B) 3.3x10? 

(C) 3.033 x10? (D) 3.03х107 
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22. 


23. 


24. 


25. 


26. 


Maximum pressure difference between inner and outer surface of a thin walled circular tube of 
radius г and thickness Ar(Ar << г), so that tube won't break is (Breaking stress of the material is 


со) 

сы! Агс, 
253 в) 29: 
(С) 291 (D) со 


“th of nuclei have been disintegrated in 2 minutes after fresh sample was prepared. The half life 


of the sample is 
(A) 30 seconds (B) 1 minute 
(C) 40 seconds (D) 20 seconds 


An astronomical telescope has angular magnification m = 7 for distant object. Distance between 
objective and eyepiece is 40 cm. Final image is formed at infinitely. Focal length of objective and 
eyepiece respectively are: 

(A) 35cm, 5cm (B) 28 cm, 14 cm 

(C) 5 cm, 35 cm (D) 70 cm, 10 cm 


The length of an elastic chord is 7, when tension in it is T; and 7, when tension is Т. The 
natural length of wire is 


(A) AT, +l, (B) (Т, -4T 
Т, +Т, TS. 

(C) £5T, AT, (D) PE 
TT Ter 


The angular speed of rotation of earth about its axis when the weight of a man standing on 
equator will become half of its weight at the north pole (assume earth to be a perfect sphere) R- 
6400 km. 

(A) 275 x 107 rad бес”! (B) 9.75 х 10 * rad sec ^ 

(С) 8.75 x 107 rad бес”! (D) 8.0 x 10“ rad sec ' 
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In a certain pump whose rated power is P. Ideal fluid of density p A 
enters with speed Vo which lifts water upto height h through a pipe = 

of uniform cross section area without discontinuity. Volumetric flow 

rate of the liquid is Q. Speed of fluid when it comes out of the pipe h 


at point A is {Assume that pump works at 100% efficiency and flow 
is streamline} 


— -—— Y x 
(A) | — V2 - 2gh (B) | +v? 

(ор ” (др * 

2Р 2Р 
C) --М2-201 D) (/---М; +2gh 
©) үс o +29 (D) Jap o * 2g 
In above diagram x = ? A [> 
(А) А+ВС 
(В) АВ+С 
(С) AC+B B > 
(D) None of above p 
C > 


An object is floating in water with fraction of its volume submerged in water filled in beaker which 
is at rest with respect to ground. Now this beaker is accelerated with constant acceleration 
downwards (a < g). Then, 

(A) Fraction of volume submerged will not change. 

(B) Buoyant force on the block will remain same. 

(C) Pressure at any point in the water will be more than earlier. 

(D) Fraction of volume submerged will change. 


A block of mass M is kept in gravity free space and touches the two k 4K 
springs as shown in the figure. Initially springs are in its natural length. @ 02а 
Now, the block is shifted (%/2) from the given position in such a way ії dU 


compresses a spring and released. The time-period of oscillation of 
mass will be 


(A) ам (B) ox M. 
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Chemistry PART - Il 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


The pair of compounds having metals in their highest oxidation state 
(А) MnOs, FeCls (В) [MnO,] ,CrO,Cl, 


(0) [Fe(CN), |” .[Co(CN), | (D) [мс] (сос, | 


The density of solid Ar (Ar = 40 g/mole) is 1.68 g/ml at 40 K. If the argon atom is assumed to be a 
sphere of radius 1.50 x 10? cm, then % of solid Ar is apparently empty space? 

(A) 35.64 (B) 64.36 

(C) 74 (D) None these 


Resistance of a decimolar solution between two electrodes is 0.02 meter apart and 0.0004 m° in 
area was found to be 50 ohm. Specific conductance will be 


(A) 0.1 Scm* (В) 1 Sem? 

(C) 10 Scm? (D) 4 x 107 Scm? 

Poling process is used for 

(A) the removal of СиО from Cu (B) the removal of Al;Os from Al 
(C) the removal of Fe2O; from Fe (D) All of these 


A solution of Na?S;Os is standarised idometrically against 0.167 gram of КВгОз. This process 
requires 50 mL of the Магб:О, solution. What is the normality of the Na2S203? 

(A) 0.2N (В) 0.12 N 

(С) 0.72 N (D) 0.02 N 


A 0.10 M solution of a mono protic acid (d = 1.01 g/cm’) is 5% dissociated. What is the freezing 
point of the solution. The molar mass of the acid is 300 and К(Н;О) = 1.86°C/m 

(A) - 0.189°C (B) - 0.194°C 

(C) - 0.199°C (D) None 
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In a spinel structure of a mixed oxide, oxide ion are arranged in FCC packing whereas jn of 


1 
tetrahedral voids are occupied by А? ion and pel octahedral voids are occupied by B?* cations. 


The general formula of the compound having structure is 


(А) A;B204 (B) AB20, 

(С) АВО; (D) А,В:О, 

In the purification of impure Мі бу Mond’s process, metal is purified by 

(A) Electrolytic reduction (B) Vapour phase thermal decomposition 
(C) Thermite reduction (D) Carbon reduction 


Dil HSO, „ү . ММ _. Colloidal sulphur 


(Black) (Gas) 

Identify X? 

(A) CuS (B) FeS 
(С) А525ҙ (D) CdS 


Fixed mass of ап ideal gas collected іп a 24.63 litre sealed rigid vessel at 1 atm is heated from 
— 73°C to 27°C. Calculate change in Gibbs free energy if entropy of gas is a function of 
temperature as S = 2+ 10° T (J/K) (1 atm = 0.1 kJ) 

(А) 1231.5 J (B) 1281.5 J 

(C) 785.1 J (D) None 


CsCl has bcc structure with Cs*at the centre and Cl ion at each corner. ЇЇ Lm is 1.69 A and 


Гы. is 1.81 A . What is the edge length of the cube? 


9 
EN 
к 
Do 
= 


The се! Pt|H,(g, 0.1 bar)| H' (aq), pH = x | Cl (1M) | Hg,Cl, |Hg|Pt has emf of 0.5755 V at 
25°C. The SOP of Calomel electrode is — 0.28 V, then pH of the solution will be 

(A) 11 (B) 4.5 

(C) 5.5 (D) None 
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43. 


44. 


45. 


46. 


47. 


48. 


For a reversible adiabatic ideal gas expansion Ф is equal to 
dV dv 
(A) y— (B) -y— 
V V 
y дау dV 
Же аваг, DAS 
( (4) Т (D) 5 


A freshly prepared Fe(OH); precipitate is peptized by adding FeCl, solution. The charge on the 
colloidal particle is due to preferential adsorption of 

(A) СГ (В) Fe% 

(C) ОН” (D) None of these 


Consider the following apparatus. Calculate the partial pressure of He after opening the valve. 
The temperature is remain constant at 16?C 


1.2 litre. 
0.63 atm 3.4 litre. 
2.8 atm 
(C) 0.328 atm (D) 1 atm 


On adding Kl to a metal salt solution, no precipitate was observed but the salt solution gives 
yellow precipitate with KsCrO, in the presence СНзСООН. Then the salt is 


(А) Sr(NO3)z (B) РО(СНЗСОО); 

(С) AgNO; (D) BaCl 

Which of the following is true in respect of chemical adsorption? 

(A) AH«O AS» O AG» O (B) AH« O AS «O AG<O 
(C) AH» O AS» O AG«O (D) AH» O AS«O AG» O 


For the reaction МН, +105 +2H* + Cl ——>ICI+N, + ЗН,О 

The eq. mass of NaH, and KIO; is respectively are 

(A) 8 and 53.5 (B) 16 and 53.5 
(C) 8 and 35.6 (D) 8 and 87 
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50. 


51. 


52. 


53. 


54. 


55. 


56. 
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Which of the following statement is false? 
(A) Optical isomerism is observed in [Mal tetrahedral complexes. 
(B) Geometrical isomerism does not exists while optical isomerism exists in the complex 


3- 
[Fe(C;0,),] . 
(C) Both cis and trans forms are optically inactive in | РІСІ, (NH, М сотріех іоп. 


(0) [Pt(en), |” shows geometrical isomerism as well as optical. 


Consider the following reaction: 

H,O(£)——>H,O(g) АҢ, = 44 kJ 

2CH,OH(/) + 30, —— 4H,O(/) + 2CO, (9) AH, --1453 kJ 

What is the value of AH for second reaction if water vapour instead of liquid water is formed as 


product? 

(A) - 1409 kJ (B) - 1629 kJ 

(C) - 1277 kJ (D) None of these 
Smog is essentially caused by the presence of 

(А) Оз апа N2 (B) Ол and М; 

(C) Oxides of sulphur and N2 (D) O2 and Оз 

Which of the following is not tranquilizer? 

(A) Luminal (B) Seconal 

(C) Reserpine (D) Piperazine 

Which of the following will not be oxidised by O3? 

(А) КІ (В) Ғе5О, 

(С) КМпО, (D) К-МпО, 

Which of the following process is used іп the extractive metallurgy of Mg? 
(A) Fused salt electrolysis (B) Self — reduction 
(C) Aqueous solution electrolysis (D) Thermite reduction 


Which of the following compound is not an antacid? 


(A) Aluminium hydroxide (B) Cimetidine 

(C) Phenelzine (D) Ranitidine 

The gas leaked from a storage tank of the union carbide plat in Bhopal gas tragedy was 
(A) Ammonia (B) Phosgene 

(C) Methyl isocynate (D) Methyl amine 
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57. 


58. 


59. 


60. 


36 mL of pure water takes 100 sec to evaporate from a vessel when a heater of 806 watt is used. 


The АН, ,оаюп Of Н2О is: (density of water = 1 g/cc) 
(A) 40.3 kJ/mole (B) 43.2 kJ/mole 
(C) 4.03 kJ/mole (D) none 


108 g fairly concentrated solution of AgNO; is electrolysed by using 0.1 F charge. The mass of 
resulting solution is 


(A) 94g (В) 11.60 

(C) 96.4 g (D) None 

The geometry, hybridization and magnetic moment of [Ni(CO)4] are........ ,.. and .....respectively 
(A) tetrahedral, spf, zero (B) square planar, єр", V3 

(С) tetrahedral, sp?, 2V2 (D) square planar, dsp’, zero 


X = amount of gas adsorbed 

P = Pressure 

T = Temperature 

L = Physisorption 

M = Chemisorption 

For the following graphs І, Il, 1 and IV 


3|* — >» 
3|* —» 
--> 
то 
сл 
Ој 


Potential energy ——» 


АҢ, = 150 kJ тог” 


> (Distance of molecule ——» 
т > т--» р--» from surface) 
Il Ш IV 


І 
Chose correct combination: 
(А) I> L, II => M (B) | ^ L, III м 
(C) IV M, II — L (D) IV 2 M, III М 
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Mathematics PART - Ill 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


If à- xi -yj- Ж, b- i- jek, 6- i4 2j, (à^b) = 7, and а.-с =4, then 
(a) [à Б e] =f (B) [à b ] = fà 
(c) [a b б|=0 (D) [à b &]- af 


The value of m for which the straight line 2x — Зу + 4202 x — 4y + 4z + 5 is parallel to the plane 
2x-y4mz-2-0is 
(A) 3 (B) 2 


(0)-д- (0)-4 


A line L passing through the point P(0, 1, —1), and is perpendicular to both the lines 


ME ае. aa уа oo If the position vector of point Q on L is (a, b, c) 


2 1 4 3 2 
such that (РО)? = 357, then a + 2b + 3c is equal to 
(A) 26 (B) 24 
(С) -24 (D) 7 


Area of AABC i 


Let O be the interior point of AABC such that ЗОА + 40В + 60С = 0, then 
Area of AAOB 


equal to 
13 
(А) —- 


Space for Rough work 
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65. 


66. 


67. 


68. 


69. 


70. 


If A=31+2j+3k and b 2 2i - 3j -3K then the vector (axb) x (4-6) is collinear to the vector 
(A) 41-1-4К (B) 1 +5}+6k 
(C) 51 - 4j - 5k (D) 5i - 5k 


2 - á 46 4 26 are three vectors such that volume of the parallelopiped formed by à, b, с and 


X, y, Z as their coterminous edges are у and v» respectively. Then Уг is 
У, 

(А) 10 (В) 15 

(С) 18 (D) none of these 


400 100 + 
I >( k | ос, = | ) where x, y, z e N then least value of xy?z is equal to 
Z 


(A) 9999 (B) 1010 
(C) 9090 (D) none of these 


A two digit positive number is selected at random then the probability that its tens digit is at least 
four more than its unit digit, is 


1 7 

A) = B) — 

(A) 6 (В) 30 
14 

(С) — (D) none of these 
45 


Consider the system of equations ax — y + Z = a; х – ay + 2 = 1; х -y + az = 1. If L, M, and М 
denotes the number of integral values of a in interval [-5, 7] for which the system of equation has 
unique solution, no solution and infinite solution respectively, then the value of L? + M? + № is 

(A) 125 (B) 13 

(C) 15 (D) 121 


If a, B, ү be the roots of the equation 3x? — 5х? + 6x — 2 = 0 апа А(о, В, y), B(B, y, a), C(y, a, В) 
are the vertices of the triangle, then centroid of AABC lies on the line 

(A) x = 2y = 3z (B)x=y=z 

(C) x = -2y =z (0) -x = y = -z 


Space for Rough work 
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71. 


72. 


73. 


74. 
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The coefficient of x? in the polynomial (1 + x)? + x(1 + х)2' + х2(1 + x)? 4. ..... 
(А) “Cig (В) °С» 
(С) “С; (D) “С. 


Number of complex numbers z such that |z| « = апа Уа =1 (where |a,| < 2) is 


r=1 


(A) 1 (B) 2 
(С) п (D) 0 
2018 
= Rm У Ac AC 
Let A, = cos— «isin-— where 4-1 =i, then —-— — іѕ equal to 
20 20 675 
У.Йха - Aso] 
к 
2018 
A)3 B) —— 
(A) 552 
2019 (D) none of these 
674 


(ау 211-9) в) 2 ПФ-) 
par] [(a-p) pra] [ (a-p) 
с) ?Ш=-а) ру -Tli-9 
par] [(a-p) par] [(a-p) 


Space for Rough work 
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75. 


76. 


77. 


78. 


79. 


3 
Ға, Б, c; (r = 1, 2, 3) are non-negative real numbers and У (a, +b, +c,)=A, then maximum 
r=1 


а: а; а; 
value of b, b, Б; is 
3 
(АУА? B 
8 
A? A? 
C) — D) —— 
(C) 55 (D) = 
If a point 2; satisfying |z + 8| < 2 and Zp satisfying |z + 3| + |z — 3| < 10 then the range of |z; — 22| is 
(A) [10, 15] (B) [1, 15] 
(C) [2, 10] (D) none of these 
Area of the triangle whose vertices are A(-3 — 2i), B(2 — 3i) and C(-1 —5i), is 
42 J4 
AT (8) 
(С) ын (D) 2/14 


ЇГ k is the number of arrangements of the letters of the word “EQUATION?” in which all vowels are 
together and Кг is the number of arrangements of the letters of the word “EQUATION” in which 


| | 7k, . 
vowels are in alphabetical order then То is 


2 


(A) 120 (В) 4! x 5! 
(C) 60 (D) 5 


100 identical objects are distributed among 10 persons in which 1° person gets at least one 
object, 2" person gets at least 2 objects, 37 person gets at least 3 objects, ....., 10^ person gets 
at least 10 objects, then total number of ways of distribution is 

(А) °С, (В) С; 

(C) "C. (D) “См 


Space for Rough work 
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80. A palindrome is a word, number, phrase or sequence of words that reads the same backwards as 
forwards e.g. "SOLOS". The number of palindromes that can be formed using the letters 
AABBBBCCCDDDD are 


| | 
a) = B) © 
2! 2521 
| 
(C) 2 (б) none of these 
21х21 
81. Two cards are missing from a pack of 52 playing cards. One card is selected at random then the 
probability that it is a king, is 
3 1 
A) — B)— 
(A) 26 (8) 13 
10 4 
C) — р) — 
(© 13 ia 13 


82. All the words formed using the letters of the word “ALGEBRA” taken all at a time and one of the 
word is selected from it, then the probability that the word contains the word “АСЕ”, is 


7 
С, 5! 
(А) ETE (B) 7l 
1 1 
С) — р) —— 
(C) Tp, (D) = C; 
гч 1 1 1 
83. If 1, = | tan" хах and : : А form ап A.P., then the соттоп difference of 
E 15-41, 1,415 1,456, 5548, 
the A.P. is 
(A) 1 (B) 2 
(C) 3 (D) none of these 
84. The sum of the series + 2 + 24 + NN upto 20 terms is 
5 65 325 1025 
1280 1680 
(А) = (В) = 
841 841 
1880 (0) none of these 
841 


Space for Rough work 
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85. 


86. 


87. 


88. 


89. 


90. 


If x7, Ai, Ас, y? are in arithmetic progression, x°, Gi, Go, y? are in geometric progression and x?, 
Hi, Н», у? аге in harmonic progression, then the value of 

(G1G3)(H, + Нә) = H4H2(A, + Ao) is 

(A) 0 (B) 1 

(C) 2 (D) none of these 


Let A and B are two events such that P(A) = 0.4, P(B) = 0.6 and P(BA) =0.5. Then Р(%) 


equals to 


If f(x) = x? + ox + В (where a, B € В) and ҚҚх)) 
(A) 1 


(3 


= 0 has two roots 1 and 2, then f(0) is equal to 
(B) -2 
( 


D) -1 


A bag contains 5 balls of unknown colours. A ball is drawn at random from it and is found to be 
white. The probability that bag contains only white balls is 


The arithmetic mean of a set of observation is x. If each observation is divided by a and then 
increased by 10, then mean of the new series is 
Х 


{ду © (В) x+10 
о о 
(сул (D) aX +10 

о 


The coefficient of x*? in the expression (х-1)х2-2)х-3).... (х20 — 20) is 


(A) 11 (B) 12 
(C) 13 (D) 15 


Space for Rough work 
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Q. No. | PHYSICS |Ә. №. | CHEMISTRY О. No. | MATHEMATICS 
1. в 31. в 61. D 
2. А 35. B 62. С 
3. D 33. B 63. B 
4. А 34. А 64. B 
5. A 35. B 65. B 
6. C 36. C 66. C 
7. B 37. B 67. A 
8. C 38. B 68. B 
9. C 39. B 69. A 
10. C 40. C 70. B 
11: в 41. C 71. B 
12. С 42. C 72. D 
13. А 43. B 73. A 
14. А 44. в 74. в 
15. А 45. А 75. C 
16. C 46. D 76. B 
17. A 47. B 77. C 
18. B 48. A 78. C 
19. A 49. D 79. C 
20. C 50. C 80. B 
21. C 51. C 81. B 
22. B 52. D 82. D 
23. C 53. C 83. A 
24. A 54. A 84. B 
25. B 55. C 85. A 
26. C 56. C 86. С 
27. А 57. А 87. C 
28. A 58. C 88. D 
29. A 59. A 89. C 
30. C 60. A 90. C 
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Physics PART - | 


1. А=А е?" b=6arny 
А 


—b/2m.Ai 
о 2 AQe mt 


2 
(02 = pu 
am 


_ mín2 
Ч 3arn 


2. Positive half cycle 
Voutput = 10V 
For negative half cycle. 
potential difference across output = — 25 V 


3. The distance by which image appears to be raised is 


г41-2141-2| 
Hy H2 
t tf 11, tf, 2 
2. 2 uj 2 Зи 


5 


= —=1.67 
ae 
4 Leftward Force = Шосан 
c At 
5. The wavelength Amin emitted by the X-ray tube operating at a voltage V is given by 
he 
eV = —— 
A min 
2,,2 2 
Kinetic energy of the electron = | nv? = Цт ы | SN 2 
2 2\ m 2101. 
Now the wavelength à of an electron moving with the velocity v is given by 
h 
à = h/mv > А = 
42meV 
K.E. = 600 eV 
6. T= 2x fë 
k 
T= 21 = Т = 28ес 
T 
Required time = UR 1 = 2 = sec. 
4 4 2 
7. lo is intensity of unpolarized incident light. 


| E 
| "p cos?^30? соѕ260° = 3 watt m”. 
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х= 
ту 
с с с 
f=— = {= — & f, = — 
Ecco € Ан! 


m 
Am > As >È fm «fs 


———— 
" m. ^ 2nJL.c 
— bela. 
T 
у= ]-— 
u 


T can be calculated by using Hooke's Law and on stretching u also changes. 


54 =42+0.3x10 = 4 = 36cm 
<. pressure amplitude at middle of pipe is 


ШЕР 24) 
36 


AP = AP, |sinKx| = AP, 


вар, 


2 


_ 1.225, 
"^ 2sinf 
Where p is the angle subtended by the objective at the object. 
For light of 5500 A 
|.1.22x5.5x107 Ж 


тп 2sinp 
For electrons accelerated through 100V the deBroglie wavelength is 
A = Beer = 0.13х107т 
4100 
d _1.22х1.3х10° 
"m 2sinp 
d 13.22x 1.35107 
ыг 2sinp 
, -10 
dhin Lero -02х103 
nin 0-010 
E = Amc? 
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16. For 1“ reading of oscillator 
fa= (514 + 2)Hz 
=> fa =516Hz or 512 Hz 
For 274 reading of oscillator 
fa= (510 +6) Hz 
=> fa=516 Hz or 504 Hz 
= A has a frequency of 516 Hz 


17. Кезен 
d 
1.22x5.4x10? 30 
12 Er" 
x = 54.645km 


18. Frequency received by car B is f, = (er) 


у-у/-Ии 


Now the car B will be treated as a source of frequency f; 
-. wavelength of reflected sound received by the driver of car A is 


| (v-w-u) (v-w-u)(v*w-u) 
f, (v+w+u)f 
(330-5-25)(330-5-25) 31 
(330 +5 + 25)300 36 


3, 


19. For continuity displacement current should be equal to conduction current 
-а(1-е%) 5 [| = ee CR =t 
4-4 )2 = 


1200 pF — j- 9.0012 А12 А 
ex1 e e 


20. Vmax = Aw 


m Ар Am ЗАГ 
> = + 
р т r 


21. р= 4 
37 
Ap _ 0.001 + 3x0.01 
p 30 10 


Ар 335x105 43x10? 
p 


Ар .0.033x102 43x10? 
p 


an 3.033x10? 
р 


22. 2Tsin0 = AP x Area 
Т)» =АР = S008 2 up 
A r 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


2 minutes = 3 half life 


1 half life = = = 40 sec 


f; +f, = 40 

т casum 
f 

f, = 5cm 

T, -k(£, - 4) 

T, =k(2, - £9) 
АЛЫНУ 
> es, 

1 2 

g 2 

5-4-8 

сар аны 


> о= |29. 
2R 


pi тор(ғ - V; )* pQgh 


|2Р 
—-2gh+V?2 =V 
Ор 0 0 


А+В=А.В 


Buoyancy = effective weight of liquid displaced 
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Chemistry PART - Il 


31. Oxidation number of Mn in [MnO,] is 7 and Cr in СОС +6. 


32. Volume of all atoms in 1.68 g of Ar 
= 165, 6,408, $x 22 (1.50x10*)* = 0.356 
40 3 7 


% of empty space = (1 — 0.3564) x 100 = 64.36 


43 35122002 
А 0.0004 
1 


1 


В 50 
Specific conductance = G' х 2 = 15ст? 


34. When impure metal has impurity of its own metal oxide, then poling process is used e.g. impure 
Cu and Sn are purified by this method. 


167 


35. Equivalent weight of KBrO; ——————— n-factor = 6 
6 (n - factor) 
0.167 1 
= 6 =0.12N 
Маз 7 187 ^. 0.05 
36. Mass of 1 litre of solution = 1010 gram 
Mass of solvent = 1010 — 300 x 0.1 = 980 gram 


m= cae 0.102 
0.98 


AT, =iKjm =(1+a)K,.m 
— AT, =0.199°C 
= T, =0-0.199°C = –0.199°С 


37. Effective number of O” in a unit cell = 8 х zt 6x ; =4 


Effective number of A?* in a unit cell = 8х1-1 


Effective number of В?“ in a unit cell = Цэн 2 


-. General formula = АВ:О, 


38. Ni -4С0--- [Ni(CO),] 7 20 10 300 е > Ni + 4CO 1 
Impure 4 Pure 


Thermal decomposition 
Volatile compound 


39. _ Ее$—7%5% арбаны.  +NO, ЭН 0) 


(Black) Colloidal sulphur 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 


47. 
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P P 
At constant V = + =— > P, = 1.5 atm 
1 2 


For single phase dG = мар - SdT 
= AG = УЛАР —[(2+10?T)dT 
=781.5J 


“За = 2(r +r) 
_ 2x(1.69+1.81) 
1.732 


->а-4.04А 


For normal Calomel electrode Ең, = Ep 


0.059 


Т 2 
сы =>pH=5.5 


нь 


Е, = (0.28 -0) 


cell 


As PV’ = constant = рүү” 'xdv+ V'.dp =0 
dP vU 


P E dv 
dp ау 
p Vv 


Preferential adsorption of Fe?* takes place so positive charge develop. 


1.2 litre. 
0.63 atm 3.4 litre. 
2.8 atm 
a HEROS. n -34x28 _ 
0.082 x289 № 0.0821 x 289 
pic 0.432х0.0821х289 . 2223 
4.6 
He = 2:02 x 2.223 = 0.164 atm 
0.432 


BaCl, + KI——»No ppt. 


BaCl, (aq) + CrO{ ——»BaCrO, 4 
Yellow ppt. 


AH,AS & AG should all be — ve to hold chemical adsorption. 
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48. 


49. 


50. 


51. 


52. 


53. 


54. 


55. 


57. 


58. 


59. 


Eq. wt. of NoHy = = 
Ew jore mess 


[M(AA), | does not show geometrical isomerism and can not show optical. 


2CH,OH(/) + 30, —— 4H,O(/) + 2CO, (а) +1453 
4x44 4H,O ——4H;O 


2CH,OH(/) + 30, (g) —— 4H,O(/) + 2CO, (а) +1277 
AH = -1277 kJ 


The word smog is originated from smoke and fog. Hence it is oxide of sulphur and No. 
Piperazine is not a tranquilizer. 


As in higher oxidation state transition elements show acidic nature. 


MgCl, ———Mg* «2e 


Fused anhydrous 


At cathode: Mg” +2e — Mg 
At anode: 2Cl -2e ——>Cl, 7 


Phenelzine is a tranquilizer. It is not an antacid. 


1 watt = 1 J/sec 
Total heat for 36 mL H2O 


- 806 x 100 
= 80600 J 
АН; йе = P x 1 8 


= 40300 J or 40.3 kJ/mole 


At anode, 

2н90(/)-АН (aq) + О, (9) + 4e 
At cathode 

Ag' (aq) +e ——>Ag(s) 

Ag deposited = 0.1 mole = 10.8 gram 


О» expelled out = n =0.8gram 


Total wt. loss of the solution = 11.6 gram 
wt. of remaining solution = 108 — 11.6 = 96.4 gram 


On applying valence bond theory 

Ni has electronic configuration [Ar|3d? 4s? and in presence of CO (strong field ligand), electronic 
configuration is За". 

Hybridization is sp? and all the electrons are paired. 
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Mathematics PART - Ill 


61. 


62. 


63. 


64. 


х-у-2-0 
х-2у-4 
x=0,y=2 


а-21- Жапа (4-8 


Vector (2i - 3i) « (1 — 4) +4к) is perpendicular to 2i — j + mk 


2 3 0 
|н 4 4-0-т- = 
2-1 т 


і 
Equation of line Lis r -(I-k) «X 2 
3 


KR ж 


N = ee» 
| 
Го 


r =(j-k)+2(-101+16)+k) 
Point О is (-10A, 16А. + 1, А — 1) 
Paf = 35722 = 357 


M 21 
A = +1 
Q = (—10, 17, 0) or (10, -15, —2) then a+ 2b + Зс = 24 ог—26 


Let ОА - à; ОВ-5;ОС-6 A (à) 
Area of AABC - 5 [i886 6x& 


Now, т = 3а + 46 + 66 =0 
ахї = 44х6 + бахс = 0 О 


4axb=6¢xa = 6x& = £(axb) 
3 


3axb=6bxé > bxé 5ах6 and Area of л АОВ is нэ 


Area of AABC 2/87 $ xE+Exal 


Now, ——————— = 
Area of AAOB їЁ " б 
2 
1-2 2 
ШІН БАС 13 
125 6 
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65.  (4xb)x(4+b)=(1+a-b)(b-a) 


66. v,=|a bc] 
у =[а+20-с а-202с a-4b«2c|-18|a b | 


67. хо 1006 -Y eg yj mit = 2100 1 Y 101 1006 
e k+1 ОО TT E ~“ 
. 100 
Е ЕЕ (х= 99, y = 1 and z = 101) = xy?z = 9999 
68. Tens place Unit place 
(A) (B) 


1, 2, З not possible 


4 0 
5 0,1 
6 0,1,2 
7 0,1,2,3 
8 0,1,2,3,4 
9 0,1,2,3,4,5 
p-21.7 
90 30 
69. = (a + 2)(a — 1)? 
D; = -(a — 1)*(a + 2) 
О, = 03= 0 


From a = 1, —2 infinite solution 
a + 1, —2 unique solution 
So, = 11; М= 0; М= 12+ М? + № = 125 


70. а+В+у=2 ЕК 
3 3 9 
71. “Су “Озы Cia Cs eae Coe бал Од 


72. Yaz -1 
r=1 


aZ + do uns + anz” = 
laiz + a2z^ + ..... + AnZ"| = 1 


1 < Jaillzi + aallz|? +..... + [ал12 < 2[|2| + [z^ + ..... + |Z" с lad <2 
n 
Е-Е! 
«2| —— — 
1-Р 


1-1 «21 -2| 
21 "5-3 410 


Eee s go 
3 3 


|z] ^; which is contradiction 
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74. 


75. 


76. 


77. 


78. 


79. 
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-8:11(р-4) 


Apply R2 > Re – R; and Вз > R3 - R; and then on explained, we get A ------- 


pra] (а -p)* 


A=} (a +0, +с,)= Уа +} b, + Ус, 
(Ya УЬ, Ye) < 2,8, ex EX 


— 


Же bbb oa bre yh Y 
Эв, с; C3 C j c 


AD is maximum distance 
BC is minimum distance 
Range is [1, 15] 


Area of the triangle formed by z, iz and z + iz is 58 


k, = 41 x5! 
8! 

? 5l 

7k, 


—^-60 
к; 


шаа ете _ 56: 
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80. Letters C must be in middle of word 


212! 


Required number аге 


81. Required probability is 2 


1x21 
82. 5! x2! _ 1 
7! Цол 
1 
83. I, + Ж — ЕНТ 
Hence, common difference = 1 
8r 8r 
84. t, = = 
eae (2r? +1+2г)(2г° +1-2r) 
S, = 21 "xl by method of difference 
2n* +1+ 2n 
Hence, S5; 21900 
841 
85. SiGe Та DAS in this case 
HH, Н,-Н, 


86.  P(AnB)- P(A)-PL 


Now P(A v B) = P(A) +0.6-0.2=0.8 
АЛ-р ACB] 1-Р(АЧВ) 02 1 
9 ШЕ 771-Р(8) 04 2 


87. Given ҚҚ-1))- 0 and f(f(1)) = 0 
i.e., ҚҚх)) = 0 has of two roots f(1) and f(2) 


N A 


88. Let œ (i = 1, 2, 3, 4, 5) denotes 1, 2, 3, 4, 5 white balls in the bag. 


P(% == (i=1, 2, 3, 4, 5) 


Р(ә)-2(-1,2,3,4,6) 
Р(о)Р “о; 
vera) PU 
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X1, X2 ..... Xn be n observations then, x = ТУ, 
ШЕ 
X rds. 21144123 
Let y, =— +10 then y =— = —| – > X |+—(10n 
j-* у-у 1I) 100 


уз жи ШЕ 
22 


а 


1 2 20 
Where E-(1 at 2) =. Ї As) 


Now, coefficient оѓ х20 in original expression = coefficient of x” in E 
put Е-1-(1-544 Н СЕ | (244+ | 
X x 


x xÊ xê x x х° 


Coefficient of x” = -7 + 6 + 10 + 12-8 = 13 
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Physics PART - | 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. 


The radius of curvature of the left and right surface of 

the concave lens are 10 cm and 15 cm respectively. 

The radius of curvature of the mirror is 15 cm 

(A) equivalent focal length of the combination is Glass 
—18 cm (n = 3/2) 

(B) equivalent focal length of the combination is 
+36 cm 

(C) the system behaves like a concave mirror 

(D) the system behaves like a convex mirror 


Two mohochromatic and coherent point sources of light of 
wavelength X are placed on the dotted line in front of an finite 

screen. The source emit waves in phase with each other. s 
The distance between 5, and S; is d while their distance | 
from the screen is much larger. Then 

(A) If d= 72/2, Owill be a minima 

(B) If d= 4.3 A, there will be a total of 8 minima on screen 

(C) If d 2 7 à, Омі be a maxima 

(D) If d= X, there will be only one maxima on the screen 


A wave disturbance in a medium is described by 
у(х, t) = 0.02 cos (50 лі + 1/2) cos (10 nx), 
where ‘x’ and ‘y’ are in metre and ‘t in seconds. 
(A) A node occurs at x = 0.15 m 

(B) An antinode occurs at x = 0.3 m 

(C) The speed of the component wave is 5.0 m/s 
(D) The wavelength is 0.2 m. 
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In figure, a ladder of mass m is shown leaning against a wall. It is in 
static equilibrium making an angle 0 with the horizontal floor. The 
coefficient of friction between the wall and the ladder is u and that 
between the floor and the ladder is ир. The normal reaction of the wall 
on the ladder is №; and that of the floor is №. If the ladder is about to 
slip, then 


(A) nu, 2 0 р, +0 and Natano - 72 


(В) н #0 nu; =0 and N,tan 9 - 72 
mg 
1+ pha 


(D) p,=0 u, #0 and Nitano= 72 


(C) un, #0 u, z0 апа N, = 


In the series L — C — R circuit, the voltage across resistance, capacitance апа 
inductance are 30V each at frequency f= fo. 


(A) It the inductor is short-circuited, the voltage across the capacitor will be 30 V2 V. 


(B) If the capacitor is short-circuited, the voltage drop across the inductor will be Bu V. 


42 
(C) If the frequency is changed to 2%, the ratio of reactance of the inductor to that of the 
capacitor is 4 : 1. 
(D) If the frequency is changed to 2%, the ratio of the reactance of the inductor to that of 
the capacitor is 1 : 4. 


An ammeter has a resistance of 50 О and a full scale deflection current of 50 uA. It can 
be used as a voltmeter or as a higher range ammeter provided that a resistance is 
added to it. Choose the correct range and resistance combination from the following 

(A) 20 V range with approximately 400 kQ resistance in series 

(B) 100 V range with approximately 2 x 10°Q resistance in series 

(C) 1 mA range with 50 O resistance in parallel 

(D) 0.1 mA range with 50 О resistance in parallel 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 7 and 8 


A particle of mass m is constrained to move on x-axis. A fore F acts on A 
the particle. F always points toward the position labeled E. For example, 

when the particle is to the left of E, F points to the right. The magnitude of 

F is aconstant F except at point E where it is zero 

The system is horizontal. F is the net force acing on the particle. The particle is displaced a 
distance A towards left from the equilibrium position E and released from rest at t = 0. 


7. What is the period of the motion? 


2Am 2Am 
(A) 4 Eu (B) 2 мг | 
(с) | Eu (D) None of these 


8. Velocity—time graph of the particle is 
V V 
(A) (B) 
t t 
V V 
(C) (D) 
t t 
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Paragraph for Question Nos. 9 and 10 


The main scale of a vernier callipers reads in millimetre and its vernier is divided into 
10 divisions which coincide with 9 divisions of the main scale. When the two jaws of the 
instrument touch each other the seventh division of the vernier scale coincide with a scale 
division and the zero of the vernier lies to the right of the zero of main scale. Furthermore, when 
a cylinder is tightly placed along its length between the two jaws, the zero of the vernier scale 
lies slightly to the left of 3.2 cm; and the fourth vernier division coincides with a scale division. 
Calculate the measured length of the cylinder. 


9. The zero error in the apparatus is 
(A) -0.07 cm (B) 0.07 cm 
(С) 0.03 cm (D) -0.03 cm 
10. The measured value of the length of the cylinder is 
(A) 3.14 cm (B) 3.24 cm 
(C) 3.07 cm (D) 3.17 cm 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. A non-viscous liquid of constant density 10? kg/m? flows in streamline motion along а 
vertical tube PQ of variable cross-section. Height of P and Q are 2m and 2.5m 
respectively. Area of tube at Q = 3 time area of tube at P. Find the work done per unit 
volume (in J/m?) by pressure as liquid flows from P to Q. Speed of liquid at P is 3 m/s 
(g = 10 m/s?). 


12. For the circuit shown in the figure, the current through the inductor 000000 
is 0.6 A, while the current through the capacitor is 0.4 A. Find the 
current (in A) drawn from the generator 


C 
© 


Generator 
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14. 


16. 


17. 


18. 


A tank is filled upto a height 2H with a liquid and is 
placed on a platform of height H from the ground. The 
distance y (in m) from the ground where a small hole 
is made in the tank, to get the maximum horizontal 
range R is (take H = 1.5 m) 


A uniform disc of radius R having charge Q distributed uniformly all over its surface is 
placed on a smooth horizontal surface. A magnetic field, B = kxt^, where k is a constant, 
X is the distance (in metre) from the centre of the disc and t is the time (in second), is 
switched on perpendicular to the plane of the disc. Find the torque (in N-m) acting on the 
disc after 15 sec. (Take 4kQ = 2.50 S.I. unit and R = 1m) 


The adjacent figure shows charged spherical shells A, B and C having C 
charge densities c,-c, o and radii a, b, c respectively. If Мд-У, then c is A 
equal to (in m) (assuming a = 0.10 m, b = 0.20 m) © 

Ж [e] 


A string of length 1 m and mass 10 gm is tightly clamped at its ends. The tension in the 
string is 4 N. Identical wave pulses are produced at one end at equal intervals of time t. 
What is the minimum value of t (in sec.) which allows a constructive interference 
between successive pulses? 


A cubical body floats in a mercury bath with half of its volume submerged. What fraction 
of the body will be inside mercury if a layer of water is poured on the mercury covers the 
body completely? (Sp. gr. of mercury = 13.6) 


A bus B is moving with a velocity ув in the positive 


x-direction along a road as shown in the figure. A [8 >w: С Road — ›, 


shooter 'S ' is at a distance | from the road. He has a 


detector which can detect signals only of frequency 1 
1500Hz. The bus blows horn of frequency 1000 Hz. | 
When the detector detects a signal the shooter 1 
immediately shoots towards the road along SC апа 5 


the bullet hits the bus. Find the velocity of the bullet if 


velocity of sound in air is v = 340 m/s and Ма теі 
у 


3-3 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. — Which of the following compounds are more basic than C Sc ? 


2 МН 
(A) CH,-CH, - ÑH, (B) | 
CH, - C- NH, 
Ї 
(C) Сн, (D CH, -CH-NH, 


20. — Which of the following compounds would be optically inactive? 


(A) Н,С-0-0Н, (B) OHO 


(C) HC -CH =C = CH - CH, (D) 


21. | Which of the following ethers will get hydrolysed by HI? 


хага a %——ССУ 
хага о € У-с-( уо, 
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22. lonisation energy order is CORRECT for: 


(A) Sc** > Sc” > Sct (В) Se" > Tit 547 
(C) Sc» Y» La (D) Sc» Ca» К 
23. In which case EAN value is satisfied? 
(A) [Fe(n°C.H.), | (В) [Ni(DMG), | 
5 
(C) | Мп,(СО), | (0) [Mn(CO), | 
24. NaH produces H» gas when: 
(A) it reacts with water (B) it reacts with heavy water 
(C) it is electrolysed in fused state (D) it is heated for decomposition 
(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 25 and 26 


KOH X үе 8—8: - 
Path-1 
B NH;-NH; 
NH 
| *R—NH; 
NH 
а р 
KOH + Вг; О? DA ex 
Рай-1 
МН, NH; 


25. Which of the following amines cannot be prepared by path-|? 


(А) ~~ “мн, (В) Ри” “мн, 


(С) m (D AN 
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26. Consider path Il, choose the major product for 1 and 2. 


N—H D 
O2N | NH, 
(1) O KOH+Br, + 
| ON МН, 
ТЕР D МО, 
х ү" 
| 
No, 9 
(2) 
(A)1-Y,2-X (B)1-X,2-Y 
(С)1-Х,2-Х (D)1-Y,2-Y 


Paragraph for Question Nos. 27 and 28 


Bond length: Internuclear distance between two adjacent atoms in a species is known as bond 
length. Bond length depends on: 

(i) Size of the atom involved in the bond formation 

(ii) Size of the orbitals involved in the bond formation 

(ІІ) Lone pair-lone pair repulsion 

(iv) Resonance (also backbonding) 

(v) s-character of combining orbital 

With the increasing size of the atoms and atomic orbitals bond length increase. Lone pair-lone 
pair repulsion increases bond length (if atoms are small sized) whereas resonance can increase 
some bond lengths and decrease some other bond length. With increasing s-character bond 
length decreases, and with increasing multiplicity of bonds, bond length decreases. However, in 
some cases, bond lengths are also affected by relative position of bonds (between two similar 
atoms). Usually but not always with increasing bond length, bond strength (and hence bond 
dissociation energy) decreases. 


27. Тһе correct order of B — F bond length follows the sequence: 
(A) BF, < BF,OH < BENH, < BF; (B) BENH, < BE,OH < BF, < BF; 
(С) ВЕ, « BE, < BEOH < BENH, (D) BF, <BF,NH, <ВҒ,ОН < BF, 
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28. In which of the following all bonds are not equivalent? 

(A) NO (B) СМ 

(C) N; (D) NO; 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29. If edge fraction unoccupied in ideal FCC structure is x. Calculate the value of 10 x. 


30. Calculate depression of freezing point for 0.66 molal aq. Solution of KCI. 
(Given : Kino) 21.86 K kg mol") 


31. If Kc for the reaction Си” (aq) + п> (ag) —— Sn“ (aq) + Cu(s) at 25°C is represented 
as ах 10° then find the value of a. (Given : EC icy - 0.34 V; Е ie -0.15 V) 


32. K 3B 
k2 : Mer | 
А k 8C ; Attime t= 0, initial mole of A is 1. 
3 
3D 


Overall half life of the reaction is 15 days. Then calculate the number of mole of B + C + 
D after 45 days if the ratio of kı : К: kais 4 : 2 : 1. 
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33. 10 mL of Н;А (weak diprotic acid) solution is titrated against 0.1 М NaOH. pH of the 
solution is plotted against volume of strong base added and following observation is 


made. 


pH of solution 


20 40 


Vol. of strong base (mL) 
If pH of the solution at first equivalence point is pH; and at second equivalence point is 


рН». 


Calculate the value of йн at 25°C 
1 


Given : For НА, pK, =4.6 and pK, =8, log25=1.4 


34. One mole ideal monoatomic gas is heated according to C 
path AB and AC. P 
If temperature of state B and state C are equal. | А 
В 


Calculate 9c. "s 


AB yu ' 
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35. Examine the structural formulas of following compounds and find out number of 
compounds which show higher rate of nucleophilic addition than 


O H O H O H 
P H р | , | | | | | 
:OCHs CI МО» :N(CH3)2 :ОН C==N 
36. | Total number of substance which contain hexagonal planer rings in their structures 
(graphite, (ВМ), В.МНв, СН, BoHe, Н-Р:Оо): 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Let S, = 0 be the mirror image of S, :x? + y? - 4х - бу «12 - 0 w.r.t. the line 

L, :10*x + (10* +10)у « (10* + 20) - 0. Let Ly :21"х + (2 - 27] y « (2! +2'9) =0 bea 
line. The equation of the line passing through the point of intersection of the line L, = 0 
with the radical axis of 5, =0,S, 2 0 and making equal intercepts with the coordinate 
axes, is 

(A) x-y-3=0 (B) x+y+1=0 

(C) 2x -2y+1=0 (D) 2x+2y+3=0 


A chord of negative slope from the point P( 264, 0) is drawn to the ellipse 


х? + 4y* =16. This chord intersects the ellipse at A and B (О is the origin). 
(A) The maximum area of AAOB is 4 
(B) The maximum area of AAOB is 8 


(C) If the area of AAOB is maximum, then the slope of line AB is —— 


25 


(D) If the area of AAOB is maximum, then the slope of line AB is Sm 


8/2 


х-1_у-2_272-2 
1 -2 


Equation of plane passing through the line and making an angle of 


30? with the plane x +y +z = 5 is. 
(A) (x-y-1)+(2-V2)(2y+z-6) = 
(B) (x- y+1)+(2+ 2] 
(C) (x-y- 1)+(2+ V2) 
(0) (x-y +1)+(2- v2) 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT- (Paper-1)-PCM-JEE(Advanced)/19 14 


40. 


41. 


42. 


The volume of the parallelepiped whose coterminous edges are represented by the 
vectors 2bxc, Зсха and 4axb, where a= (1+ sin0)i + со Ө) + sin 20k, 


b = sin Cu i+cos UI j ^ sin 20-25 К : 
3 3 3 

- 2n ) 2n) . 4n). : | 

c=sin ШЕ i+cos 025 j+sin Өне k is 18 cubic units, then the value of 0, 


in the interval 02) , is are 


T дп 
(А) 9 (В) б. 
T An 
(C) 5 (D) ae 


A player tosses a coin. He sets one point for head and two points for tail. He plays till he 
gets sum of points equal to n. If p, be the probability that his score becomes n, then 


1 1 1 
(A) P3 = 2 (В) Р, = PE * "um 
(©) p, - 11 (0) p, -1(p,. p, г) 
Р, = 16 Р, = 2 Ph Р,» 


If the imaginary part of the complex number 
(z-1)(cosa —isina)+(z-1) (cosa +i sina) is zero, then 
(А) 2-1 (B) |z -1|- 1 


(C) arg(z) - a (D) arg(z -1)- о 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 43 and 44 


Consider the function f (x) = blog, x — x on the interval (0, œ) , where b is a positive real 
constant. 


43. The set of all values of b for which the equation blogx—- x = 0 has exactly one real roots 


is equal to 
(a) (0,2) (8) (0, 1) 
(C) (-, 0) (D) none of these 
44. ће line x-y =0 is tangent to f(x) = blog, x — x, then b lies in the interval 
(A) (1, 3) (B) (0, 1) 
(C) (4, 6) (D) (5, 7) 


Paragraph for Question Nos. 45 and 46 


Given a ЛАВС in which АП is perpendicular to base BC, Incircle with radii г; and гг are drawn in 
AABD and AACD respectively. They touch the altitude AD at point M and N respectively. 
Assume sides and angles have usual meaning. 
45. If AABC is an isosceles triangle and the angle between the equal sides AB and AC is 
2n : 
EE then ri : r2 is 
(А) “/З+1:-/3-1 (B) 3+ 43:2- 4/3 
(C) 3- 43:3 (D) none of these 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT- (Paper-1)-PCM-JEE(Advanced)/19 16 


46. If R be the circum radius of AABC then MN will be 


(A) ofen сое cos C (B) 4Rsin CA ape” uic: 
2 2 2 2 2 2 
(C) ївэн( 855 sind опо (D) None of these 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


47. Let f(x) = x* + 3x - 2and g(x) be its inverse. If the area bounded by g(x), x – axis апа 


the ordinates x = – 2 and x = 6 is : (where på q аге coprime), find value of р-а-1 


48. If the maximum value of x! - 7x? - 4х + 20 - үх“ + 9x? +16 is P, find the value of [P] 


(where [.] denotes GIF) 


49. If [x f (cos? x + tan‘ x)dx - пк[ ч (cos? x + tan‘ x)dx, then the value of k is 


50. If a,b,c e R* and ас + 4abc + 4bc = 81. Find the value of a+b+c such that 
2a+b+c+4 assumes its least value 


2 1 —si 
pi depre 9 ge and eel ee a eis Сы 
0 -3 3 0 sinx  cosx 
тг (РО) | =a" +b", where a «b, then find the value of b — 2a 


(Tr (M) denotes trace of Matrix M and M' denotes transpose of matrix M) 


Space for Rough work 
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10 
52.  Leti« У (3. "C, +r. "C, ) - 2? (a.4* +В) where о,ВеМ and f(x) =x? - 2x - K* +1. 
r=1 
If o,B lies between the roots of f (x) =0, then find the smallest positive integral value 
of k. 
53. If the straight line x =1+s, y=3-As, Zz=1+As and х -5 y=1+t,z=2-t with 
parameters s and t respectively, are coplanar, then the value of lal is 
54. If the sum of the first Зп terms is equal to the next n terms of ап А.Р. whose common 


difference is non — zero, then the reciprocal of the ratio of the sum of the first 2n terms to 
the next 2n terms is 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION – A 
1. AC 
Sol. -E=P=2P, +2P, +P, "m 
1 1 4 
Р =—=(u-1)| —-— 
3 (u |а Ч 
1 1 1 
P -[(1.5-1 А 1 
K | 10 | ip- Ge) 
1 1 4 
БЕ 
f Я IE i| 
МӨЗ a 
P13 (15| 45 
1 2 
her Mee 4 
т fo 15 (4) 


a 1,2 Жеке E м] 
F | 12 45| 15 6 45 15 18 
Е--18ст. Focus is negative means system will behave as concave mirror. 


2. ABCD 
Sol. For maxima path difference = na 
If d = path difference between waves reaching point O = 7 X 
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Owill be maxima. 
For d = à only one maxima at O is possible, the screen being finite. 


3. ABCD 
Sol. у= 2а cos (œt + %) cos (Kx) comparison with given equation gives 


Komm qs — padi 
À 5 


о-2лҒ- 50r > f= 25 Hz 


dh v=5 ms” 

at x = 0.15 т 

cos (10 x x 0.15) = cos (1.5л) = О for all t 
at x = 0.3 


cos (10 x x 0.3) = cos Зл = — 1 for all t 


4. CD 
Sol. If u = 0, Ho # 0 
t; = 0, balancing torques about A 
cos 0 mg 


М sin Ө = mg ; Ntan 0 = — 
2 2 

If u4z 0, иг20 

Тр = 0, equilibrium cannot be attained. 

If u4z 0, 240 

№ = t2 = р№ ; N2 +t = mg 

No + uN; = mg 3 № -іш(ргМ2) = mg 3 N, = mg 

1+ pato 

B. BC 
Sol. м=м= №; 


= ХА = Хе = А 
when inductor is short circuited 


Z= JR «x? = V2R 
230 30 

2 eR 

30 30 
СМ" = iX = — x R= == 
NES Г. 


2. (A) is incorrect and with similar calculations (B) will be correct. 
Here № is the resonance frequency as и = vc 
1 


=> f= 


2nvLC 
1 

and оо = 2nf, = —— 

0 0 ІС 
Күз. = oL = LC 
X; (ос 
Given f= 2% 
=> о = 200 
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Ме УТ 
Xc 


2. (C) is also correct. 


6. ABD 
Sol. For ammeter, 


PR (R, + Ra) 
(R.) 
=> і-ОЛтА for НВ, 2500 [as А, 2500 and iba = 50А] 
For voltmeter, 
V zi (RA Ну) 
=> V «10V for R, = 200kO 


T: A 


Sol. Time taken to move from mean to extreme (t) = | =——— 


(F/m \ F 
. Time period = 4t =4 AT 


8. A 
Sol. Acceleration = constant = velocity time curve should be straight line. 


9: B 


Sol. LC = Qm = 0.11 mm and zero error is 7 x LC 


10. C 
Sol. Measured value 3.10 + 4x LC -7 x LC = 3.10 + 0.04 – 0.07 = 3.07 ст. 


SECTION- D 


11. 01000.00 


1 wey 
бо. P,-P,=5p(v3-vi)+pa(h, -h.) V 
110904 — 3°) 10 x10(0.5) И ee 
2 2m 
-4х10%-5х107% = 1000 J/m? 


12. 00000.20 

Sol. | and Ic will be in opposite phases. 
Inet = її 554 Їс 
-0.6-0.4-0.2А 

13 00002.25 


бо. R to be maximum. 
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14. 


Sol. 


15 


Sol. 


16. 


Sol. 


17. 


Sol. 


18 


Sol. 


_ ЗН Total height 
7:72 2 i 


Y 


00002.50 
d$ = (2nxdx)kxt? 


2 
=—Кї?лх° 
ф т 
аф кті? 
dt 3 
3 
Е2лх = SSO Е- ыс; ж- Fit’ Q 


(ey 


---- | x*dx > t=- — 
зА) 3R? 5 


At t= 15sec, т = 2.50 Nm 
00000.30 

Va = Vc 

Cc=a+b 


00000.10 


у= Т 20 m/s 
u 10x10 


t= Е веб 
V 


00000.46 
V | 
W = Pind (i) 


W = XV pagg + (1 — X) V pug ...(ii) 
From (i) and (ii) 


V 
2 P«9 = ХУр,,9 + (1 ш х) Мр„9 


Solving we get x = 0.46 


00136.00 


Let the bus be at O when it sends a signal that is 


detected by the detector as of frequency = 1500 Hz 


f'- (еше 1000-1800 
V — V4 COSO 


0-7 


cosa = 79 => 06-309 


By the time signal reaches at S the bus reaches at D. 
Let this time be to 

ju OS |cosec0 

ШЕ у 


.. (1) 
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Now man fires and the bullet reaches С in time t; (say). In the same time bus moves 


from D to C 
t= 2 where u = speed of bullet 
и 


Also, OD + DC = Icoté 
Vp to + Ув = Їсо10 


: E + ув (и) = Icoto 
2 2 у 
ma зи V3 
v 5 
u 2 
2 2 
и = БУ Ee 340 = 00136.00 m/s 
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Chemistry PART - II 
SECTION - A 
19. ABD 
Sol. Іп ABD the lone pair is less dispersed as compared to aniline. 
20. ABD 
Sol. | Only (C) is asymmetric in nature, so active. 
21. CD 
Sol. | Ethers having — O – R group can be hydrolysed. 
22. ACD 
Sol. (А) z* increases from Sc* to Sc** so I.E. increases. 


23. 


Sol. 


24. 


Sol. 


25 


Sol. 


26 


Sol. 


27. 


Sol. 


28 


Sol. 


(С) Down the group І.Е. decreases 
(D) Along the period I.E. increases 


ACD 
EAN of metal in A, C and D is equal to next inert gas. 
oc соос co 


AC 
NaH + H,O——>NaOH +H, 
NaH Electrolysis Na + 1ң, 
(Molted) (atcathode) 2 
(at anode) 
C 
In this case elimination reaction is dominating. 
A 
Position of E.W.G. (NO;) decides the rearrangement step to form R — N = С =O. 
A 


Extent of back bonding in B — F bond is decreased if — NH» or -OH groups are bonded 
with boron. 


A 
O-N-N (Two types of bond) 
N-C-N (Both bonds are identical) 
N=NEN (Both bonds are identical) 
NA (Both bonds are identical) 
O^ ^O 
к...) 


оса ——— I —— HÀ € P M — P Hu 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


7 AITS-CRT-I (Paper-1)-PCM-JEE(Advanced)/19 


SECTION - D 
29. 00002.93 
: a-—2R 
Sol. Fraction of edge unoccupied = Е 
2(/2-1) 
а-2/28. Xe 
242 
Xue ааа —10X- 2.93 
1.414 
30. 00002.45 
Sol.  AT,-iK,m-2x1.86x0.66 
31. 00002.60 
2(0.34-0.15) 


Sol. Қ.-10 9%! =26x10° 


32. 00003.87 
Sol. 3B 
ky 
Ко 
А 8C Қ1:Ю:Қ-4:2:1 
Кз 


3D 
mole of A remain after 45 days 
М № 1 1 1 
EP T o4515 53 g 


PAL 
moles of [A] convert into product = 2 mol 
moles of [B] = S gan 
k,+k, +k, 8 2 
moles of [C] = K N ND 
k,+k,+k, 8 1 
and moles of [D] AU Um _3 
8 8 


33. 00001.63 
Sol. H,CO, +NaOH——>NaHCO, +H,O 


1 1 
pH, = 2 (PK, +pK,,) = 5\46 +8)=6.3 


N,V, =N,V, 
№, x10 =0.1x 20 
N, =0.2 
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NaHCO, + Маон —Ма,СоО, +H,O 


 2mmole 1 
50т 25 
[14 +8 –1.4] 
= рН = C uus 10.3 
pH, 10.3 = 1.63 
pH, 3 
34. 00000.80 


Sol. | Process AC = polytropic process 
Molar Heat capacity Cm = c, + R/2 = 2R 
Process AB = Isobaric 


Тс 
| ИС: «dT 
qac = г. ES 2R -(0.8 
Би 1718 
ТА 
35. 00003.00 
Sol. О H О H O H 
CSS 
Cl МО, C—N 
36. 00004.00 


Sol. Graphite, (BN), BaNsHe, СН 
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Mathematics PART - Ill 
ЅЕСТІОМ – A 
37. АВ 
Sol. Radical axis of S, =0 and S, =0 is the line L, = 0, the point of concurrency of family of 
lines ax - by +c =0 if a,b,c are in A.P. is (1,-2) 
38. AD 
Sol. Take A(0,) and B(0,) 
39. BD 
Sol. Equation of required plane is 
(x-y+1)+A(2y+z-6)=0 
X+(2A-1)y +Az+1-6A 20 
Since it makes an angle of 30° withx +y+z=5 
[t+ (24-1) +a B 
> = 
date (2) 772 
= |6A| = 35A? - 44 +2 
= 4° = 502 -4 +2 = \ = (2+2) 
40. ABD 
Sol. Volume = [25x6 зсха 4axb ]-18 


ә 24а b cT -18 


[a 8 &]- 


— 


(1+sin@) со50 sin20 
- > > . 2n 2n Р 4n 
Now, [a b c | =|sin 0 — | cos|0+— | sin| 20+ — 
3 3 3 
sin[o- 2 cos pee sin 29. 27 

3 3 3 
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Applying R,  R, +R, +R, and expanding 


41. CD 
Sol. Clearly p, = 


3 
р, =P(HH) + p(T) == 
Now, the score n can be obtained in two distinct ways. 
|. By throwing head when the score is n — 1 


Il. By throwing tail when the score is n – 2 


1 1 1 
=> р, = (Pai LES + (8,2) = 3 (Pos + D, 2) 


Also, from this P, = = ! 


42. B 


Sol. е Meses zl = (z - 1) (cosa - isina) 


B Eu hence I, (E) 20 [z -1|- 1 
Zi 


43. D 
Sol. We have blog, x - x =0 
log,x 1 
нээ 1 
oat (1) 
log, x 1 
Yi X У b 


-10 
Clearly, the equation ш 
х 


-р has exactly 


one real root for positive real value of b = e. 


44. D 
Sol Let A(x, y,) be the point of tangency. 
Thenx,-blog,X,-X, 2... (1) 
а us (2) 
X 


-. On solving (1) and (2), we get 
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45. 
Sol. 


46. 
Sol. 


47. 
Sol. 


48. 
Sol. 


11 


b -binx, = b(Inx,-1)=0 

. X, 2 e(As b > 0) (given) 
So, b- 2x, - 2e 

Also, point of contact is (e, e) 
D 


In the AABC, AD 1 BC and ZBAC - E 


= |BAD =|DA == 


— ABAD апа ADAC are congruent Ale's 
S> hj =1:1 


C 

Letb>c 

In AADC, AD? + (a - х)? = b? 
AADC, AD? + x? = С? 
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xxt) 
549) 


Solving (1) and (2), x =ccosB апа AD=csinB 


From AADC 
MD =S,- AC = a i 
a -b + c (sinB – cosB) 


2 


=>MD= 
From AADB 


c+ccosB+csinB 


ND =S, - AB = c — ND 


2 
a-b«c-2ccosB 
2 


2. MNZME-ND- 


| -c«* ccosB «csinB 


2 


-R[sinA -sinB + sinC – 2cosBsinC] = R[sin(B + C) - sinB + sinC - 2cosBsinC | 


- ansin(? 5 sing sing 
2 2 


2 


SECTION – D 


00008.00 


Area = j(e- f (x))dx + j( (x) - (-2))dx = 


00008.00 
х“ - 7ҳ? - 4x +20 - (x* -4) -(х-2) 


х* 49x? +16 - (x* +4) +x? 


Take the curve y =x’. Both square roots can be interpreted as distances. 
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49. 


Sol. 


50. 


Sol. 


51; 


Sol. 


52. 


Sol. 


53. 


Sol. 


00001.00 

l= А x f (cos? X + tan* x)dx 

= | (n-x)f (cos? (л - x) + tan* (x х) ах 

- I; nf (cos? x+ tan‘ x) dx 2 ІШ f (cos? x + tan? x )dx 
=> 1= 5 f; f (соз? x + tan‘ x) dx 


= Зо (cos? x +tan? x) dx 
27210 
Hence k =1 


00007.00 


(а-2)- 2 2)*b«c > ((a +b)’ +be) > (81) 


1/4 


00003.00 
XX™ =I; Find PQ then (РА)” 


00005.00 
0 f(x) 


We have 1+ (3. "C, +r. "°C, } 
1 5 


10 10 X 
=14+)'3'."C, +10} °C, Баға 
r=1 r=1 


-1-49-1-10.2 

= 49 +5,2" =2" (45 +5) =2'°(a.4° +В), so a=1 
and B=5 

Now f(1) «0 and f(5) «0 

So, f()«0 = -k* <0 


=> kz0 
and Қ5)<0 => 16-k? «0 
=> k? -16>0 


=> Ке(-, 4)U(4, о) 
Hence smallest positive integral value of k = 5 


00002.00 


1 y 3 2 1 


Тһе given lines are x 
-A À 


(=s) 


Ee ee 
oe ИРЭГ" 2.5 


апа 
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54. 
Sol. 


13 


0-1 1-3 2-1 
are coplanar if | 1 — А |=0 
2 1 -1 
2 
-1 -2 1 
=>|1 -А 2-0 
Д 1 -1 
2 


00005.00 
Given S,, =S', = San - S4, 
=> 25,, Ян San 


Ssn 
у 
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| | 


Son S'an 


4 


эх гал (38-1)8)- A [22 «(4nd 


= 12a + (18n- 6)d = 8a + (16n - 4)d 
= 4a=(-2n+2)d 
— 2а = (1-n)d 


Now, we have to find zs 
2n 


Son 
San n Son 


2n- ,— 


S 
Sa 


[2a (2n-1)d] 


~ 4n 2n 
2 128+ (4n- 1)d|- [2a (2n- 1)d] 


2| (1-n)d+(2n-1)d] 
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2 d 


- 4[(1-n)d-(4n-1)d]-2|(1-n)d«(2n-1)d] 10" 5 
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Time Allotted: 3 Hours Maximum M arks: 180 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-D. 
1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one or 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART -| 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. 


A small particle is thrown parallel to the earth's surface with ІШ u 
initial velocity и wrt earth assuming there is no other planet and 

that the velocity of the earth is zero, then which of the following 

will be correct 

(A) For the particle to move in circular orbit around the earth 


- "T GM 
minimum value of ‘u’ must be R 
2GM 


(B) For the particle to escape, minimum и should be equal to “до 


(C) For particle to escape, minimum u should be more than 25м 


(0) The total mechanical energy of the particle and the earth system remain conserved 


Let |, and |, be moments of inertia of a body about two axes A and B respectively. The 
axis A passes through the centre of mass of the body but B does not, then 

(A) la may be greater than lg 

(B) lg may be greater than lA 

(C) l4 may be equal to lg 

(D) l4 must be smaller than lg 


A cylinder is filled with a liquid of refractive index u. The radius of the observer 
cylinder is decreasing at a constant rate K. The volume of the liquid ' 
inside the container remains constant at V. The observer and the 
object O are in a state of rest and at a distance L from each other. 
The apparent velocity of the object as seen by the observer, (when 
radius of cylinder is r) 


(ду 0-102КУ (ву ЮУ 
(nur?) (лы?) 
H 2u 


Space for Rough work 
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Nucleus A decays to В with decay constant X, and B decays to C with decay constant A». 
Initially at t = 0, number of nuclei of A апа B are 2№ and № respectively. At t = fo, 


number of nuclei of B stop changing. If at this instant number of nuclei of B are =. 


(A) the value of t, is Sige (B) the value of t, is See tui 
3, Хә Аа do 
(C) the value of N4 at t, is ah (D) the value of Na at t, is P 


1 1 


A rectangular vessel of dimension (/ x b x h) and mass M 
contains a liquid of density p. The vessel has a orifice at its 
bottom at a distance c from the rear wall as shown in fig. 


— c —>| 
(A) The maximum volume of the water that can be stored when the vessel is accelerated 
hcb- 
iS nea 
2 
(B) The maximum volume of the water that can be stored the when the vessel is 


accelerated is тр 


hg 
с 


hebp |10 
2 |с 


(С) Force F that must be applied when maximum water is stored is м + nee mg 


(D) Force F that must be applied when maximum water is stored is м + —— 


A closed vessel contains a mixture of two diatomic gases A and B. Molar mass of A is 
16 times that of B and mass of gas A contained in the vessel is 2 times that of B. Which 
of the following statements are correct? 

(A) Average kinetic energy per molecule of A is equal to that of B 

(B) Root-mean-square value of translational velocity of B is four times that of A 

(C) Pressure exerted by B is eight times of that exerted by A 

(D) Number of molecules of B, in the cylinder, is eight times that of A 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and 
LIST-II. FOUR options are given representing matching of elements from LIST-I and LIST-II. 
ONLY ONE of these four options corresponds to a correct matching. 


7. ABC is a right-angled prism kept in air. A ray (1) is incident on the 
face AB along the normal. Refractive index of the material of 
prism is the minimum value that will be required so that ray (1) 
undergoes total internal reflection at the face AC. Another ray (2) 
is incident on the face AB such that it emerges from face AC 
along the normal to AC. A third ray (3) falls on the face BC and 
emerges from face AC such that its angle of emergence is the 
same as that of incidence. Assuming light (1), (2) and (3) have the 
same wavelength, then match the following. 


List-l List-Il 
(P) | Refractive index of the material of prism is (1) | 120 
(Q) | Angle of incidence in degree of ray (2) is (2) |90 
(R) | Deviation in degree suffered by ray (2) is (3) |2 
(S) | Deviation in degree suffered by ray (3) is (4) | 60 
(5) |1.5 

Codes: 

(A) Р-3, О-2, R-1, 5-2 (B) P-3, О-2, R-4, 5-1 

(C) Р-4, Q-1, R-2, 5-3 (D) P-3, Q-1, R-4, S-2 
8. In the circuit shown in figure, В; = Re = Вз = ЭО and e.m.f. of 


each cell is E = 4V and negligible internal resistance. All 
ammeters are ideal. Match the following: 


List-l 

(P) | Reading of ammeter A; in ampere is (1) 4/3 

(О) | Reading of ammeter Аг іп ampere is (2) 8/3 

(R) | Reading of ammeter A; in ampere is (3) 4 

(S) | Potential difference between point a and (4) zero 

point b in volt is 
(5) | 2 

Codes: 
(A) Р-1, Q-2, В-3, 5-4 (B) Р-2, О-1, R-4, 5-5 
(C) Р-1, О-3, R-2, 5-3 (D) Р-1, О-2, А-4, 5-3 
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9. List-| contains units/dimensions and List-ll some combination of quantities. Match the 
191-1 to List-ll. 
List-l List-ll 

(P) | Henry (1) | JLC where L is inductance and C is 
capacitance 

(Q) | Second (2) [Me | 

зэ Lis length, M-mass and Q is charge 

Q 

(В) | (Second)? (3) | RC, Ris resistance & C is capacitance. 

(S) | Dimensionless (4) | САН, С-сарасйапсе, L = Inductance, R is 
resistance 


25 where Q is radiation energy striking unit 


area pr second. c is speed of light and P is 
radiation pressure. 


Codes: 
(A) Р-2; О-1,3; R-4; 5-5 (В) P-5; О-1, 3; R-2; 5-4 
(C) P-5; О-3; А-1, 4; 5-2 (D) Р-2; О-1; R-4; 5-3,4 


10. Velocity of sound in air is V and the length of organ pipe is L. Р, is the mean pressure 
and АР, is amplitude of pressure variations. 


List - 1 List — Il 
(P) If the pipe is closed at one end, the (1) | 3V/AL 
frequency of first overtone is 
If the pipe is open at both ends the 
(Q) frequency of fourth harmonic is er eae 
(R) If the pipe is closed at one end the (3) |0 
pressure at open end is 
(S) | The pressure at closed end is (4) | [P,-AP,, Р,-АР,| 
(5) | Po 
Codes: 
(A) Р-1, О-2, R-4, 5-5 (В) Р-1, О-2, В-5, 5-4 
(С) Р-2, Q-1, R-5, 5-4 (D) Р-3, О-2, R-5, 5-4 
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SECTION – D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 


VALUE. For each question, 


enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. 


12. 


13. 


14. 


15. 


A cubical block is floating in a liquid with half of its volume 
immersed in the liquid. When the whole system accelerates 
upwards with a net acceleration of g/3. Find the fraction of volume 


immersed in the liquid 


ae Ж F- 


A projectile is thrown with a velocity of 18 m/s at an angle of 60° with horizontal. The 
interval between the moments when speed of the projectile is 15 m/s is (g = 10 m/s?) 


A source of sound emitting a note of frequency 200Hz moves towards an observer with 
a velocity v equal to the velocity of sound. If the observer also moves away from the 
source with the same velocity v, the apparent frequency heard by the observer is 


If 10% of the current passes through a moving coil galvanometer of resistance 99 ohm, 


then the shunt resistance will be: 


A thin uniform metallic rod of mass m, length 
L, Young modulus of elasticity Y and cross- 
sectional area A is rotated by angular velocity 
о about extreme end AA’. Consider a section 
on the rod at midpoint of rod. What will be the 
normal stress in N/m* on the shaded region? 
Mo*L? cos? Ө p 
(Take the value of I таг 10N/m*) 


A 


(D 


A 


Shaded region 


0 


X= L/2 


SES О 
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17. 
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An object is cooled from 75°C to 65°C їп 2 minutes in a room at 30°C. The time taken to 
cool another identical object from 55°C to 45°C in the same room in minutes is 


The thickness of a glass plate is measured to be 2.17 mm, 2.17 mm and 2.18 mm at 
three different places. Find the average thickness of the plate from this data. (in mm) 


A string is wrapped on a wheel of moment of inertia 0.20 kg т? Р 
and radius 10 ст and goes through a light pulley to support a 

block of mass 2.0 kg as shown in figure. Find the acceleration of 

the block. (in m/s?) 


10 cm 


2 kg 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. — Which of the following compounds exhibit acid base reaction with NaOH? 
| | 
сүл (В) co 
| 
О 
| 
Qt «сү 
О 


20. Which of the following reactions can produce benzaldehyde as major product? 
сн; CH5— OH 


(A) 
(С) 
HIO, 


(A) C=CH—Ph (B) ж 
o O өнөө Opens 
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18 
О Ph 
ae 2 HOH" _, Products 
О 


Ргодис1 аге: 


18 
ОВ OH 
(A) (B) bod 
О О 
18 
ОН ҮР 
(С) 26 (0) Р 
Ph Ph 
Which of the following reactions represent major products? 
H3C ЕВ 1 
(A) кеі њо C—NH— CH; 
"0. 


i 
©) pp—6—NH 


Br; “КОН »Ph NH, 


2 
О NH; 
i ж ey - 
Br; «NaOH 
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23. 


24. 


The following conversion reaction can be carried out by using reaction sequences: 
O O O 


OH OH 


ы Вг» HÊO,A NaBH АО, O; /Н,О(Охідайоп 
(A) Zn-Hg/HCl » ын, KCN > Н » (В) авн, y Оз » з /H20( ) » 


(C) 5. eas (D) KMnO, /OH/A 
4 


Which of the following statements are correct? 

(A) Hydrolysis of sucrose with dilute acid yields an equimolar mixture of D-Glucose and 
D-Fructose. 

(B) Acidic hydrolysis of sucrose is accompanied by a change in optical reaction. 

(С) In sucrose, the glycosidic linkage is between С- 1 of glucose and С- 2 of fructose. 

(D) Aqueous solution of sucrose exhibits mutarotation. 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and 
LIST-II. FOUR options are given representing matching of elements from LIST-I and LIST-II. 
ONLY ONE of these four options corresponds to a correct matching. 


25. 


Match 1151-1 with List-ll and select correct code for your answer. 


List — | (Molecules) List — II (M = Central atom) 
(P) | НО (1) | largest M — H length 
(Q) | H2S (2) | largest HMH bond angle 
(В) | Н>бе (3) | lowest boiling point 
(S) | HeTe (4) | 4p - 1s overlapping 
Code: 
P Q R S 
(A) 3 2 4 1 
(B) 2 3 4 1 
(C) 3 1 4 2 
(D) 1 3 4 2 
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151-1 contains some cations and 1151-11 contains some anion which produce white ppt 
with corresponding cation. Match List-I with List-ll and select correct code for your 
answer. 


List — I List - 11 

(P) | Ав” (1) | сг 
(О) | zn* (2) | s> 
(в) | Mg” (3) | СО? 
(s) | Ва” (4) | 50% 
Code: 

Р о В S 
(A) 2 3 1 4 
(B 4 3 2 1 
(C) 1 4 3 2 
(D 1 2 3 4 


The unbalanced chemical reactions given in 1151-1 show missing reagent or condition (2) 
which are provided in List-Il. Match 1151-1 with 1151-1 and select the correct answer using 
the code given below the lists: 


List - | List — Il 


(P) | РОО, - H,SO, —— PbSO, +O, + other product | (1) | NO 
(О) | Na,S,O, + H,O— C NaHSO, + other product (2) | Is 
(В) | N,H, ——N, + other product (3) | Warm 
(S) | XeF, —— Хе + other product (4) | Cl; 
Code: 
P Q R S 
(A) 4 2 3 1 
B) 3 2 1 4 
(С) 1 4 2 3 
(D 3 4 2 1 
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28. Маїсһ List-I with List-ll. 


i List – Il 
T (Outer electronic configuration of either 
metal or its M** ion) 
(P) | Cu (1) | п5°,пр®, nd" 
(О) |Са (2) | ns? прэ, nd? 
(R) Fe (3) (n = 118: ns? 
(S) | Mn (4) | ns?, np?, nd? 
Code: 
P Q R S 
(A) 1 2 3 4 
(B 2 1 4 3 
(C) 2 1 3 4 
(D 1 2 4 3 


SECTION – D 
(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29. For soaps critical micelle concentration (CMC) is 10” (min.) to 10” (max.) mol/L. What is 
the value of x? 


30. Тһе average life of a radioactive element is 7.2 min. Calculate the time required (in min.) 


for the stage of 33.3396 decay (0095 -0.1761) 


31. 0160 М-Н(К, = 4 x 102) are dissolved in water and the total volume made up to 500 
mL. Calculate the mole fraction of МН; that has reacted with water in this solution. 
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At 273 К and 1 atm, 10 litre of N20, decomposes to NO» according to equation 
N,O;(g) = 2NO, (9) 

What is degree of dissociation (о) when the original volume is 25% less than that of 
existing volume? 


What will be the pH of an aqueous solution of 1.0 M ammonium formate? 
Given : pK; = 3.8 and pK, = 4.8 


For the reaction; FeCO,(s) ——>FeO(s) + CO,(g);AH = 82.8 kJ at 25°C, what is (AE or 
AU) at 25°C? 
Calculate |A;H?| (in kJ/mol) for Cr2Os from the A,G? and the S? values provided at 27°C 


4Cr(s)--30,(s)——2Cr,O,(s); 4,0%--2093.4 kJ/mol 
S°(J/K mol): S°(Cr,s) = 24; S°(O,,g) = 205; S°(Cr,0,,8) = 81 


Total number of Co — N (cobalt-nitrogen) linkages in 
0 


OH 
(II N (m) 
(әуес оу) 


OH 


(Gly = Glycinate) 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


If z,=a+ib апа z,=c+id are two complex numbers such that |2,|-|2,|-1 and 
Re(z,z2) = 0, then the pair of complex numbers, м, =a +ic апа w, =b +id satisfying 
(А) |w,|=1 (B) |w,|= 

(C) ГАЛЫН (D) Re(wiw,)=0 


If p, q, г, s are positive real numbers and the equation xt рх? + ах? - rx -s- 0 has four 
positive real roots, then 

(A) p* 2 256s (B) r* 2 256s? 

(C) pr 216s (D) q? > 36s 


In a AABC with fixed base BC, the vertex A moves such than cosB +cosC = 4sin? Ө; 


If a, b and с denote the length of the sides of the triangle opposite to the angle A, В and 
C respectively, then 

(А) b+c=4a 

(В) b+c=2a 

(C) locus of point A is an ellipse 

(D) locus of point A is a pair of straight lines. 


x? +x? -10x -і<х<0 


Let f(x) = sinx 0<х 5 then f(x) has 
1+ cosx Téxzm 
2 
(A) local maxima at x 75 (B) local minima at x -5 
(С) absolute maxima at x =0 (D) absolute maxima at x = 5 
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sinnx 


41. ieee 


10 


Ын 


m= 


[ (1+ |1-t)dt,x > 2 
0 
5x+1,x<2 


f(x) is not continuous at x = 2 

f (x) is continuous but not differentiable at x = 2 
f 

t 


42. If f(x)= ‚ then 


(A) 
(B) 
(C) f (x) is differentiable everywhere 

(D) the right derivative of f(x) at x = 2 does not exist 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and 
LIST-II. FOUR options are given representing matching of elements from LIST-I and LIST-II. 
ONLY ONE of these four options corresponds to a correct matching. 


43. Match the sequence a,,a,,a,,....whose nth term is given on the left with properties of the 
sequence on the right 


LIST - 1 LIST - Il 
(P) _ dos шет -cos2nx | m (1) | а,а,,а,... are in A.P. 
1-cos2x 
(Q) | r DW bc 1 (2) | a,,a,,a,,.... are in G.P 
g las +з 
R " 3 "T in H.P. 
(R) = |; sin es dxVn20 and a, =l, -l, ,Улг1 шэн 
(5) ET sin? inge — M (4) | 8,8,,8,..... is a constant 
sin? x sequence. 
(5) | а,а,,а,,....... are in 
A.G.P 
(6) | apap, agr. are neither 
in A.P. nor G. P nor H.P. 


The correct option is 

(A) P > 1; Q > 1; R> 3; S — 1,2, 3,4 
(В)Р—5;О0—2;К—б6;5—1 
(С)Р-1,0-18- 3; $ – 6 

(0) Р 1; 0 > 1; К 5; $ — 1, 2, 3, 4 
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44. 


45. 


Let A be a set containing n elements. Р and О аге two subsets of А. The number of 
ways of choosing P and Q so that 


LIST - 1 LIST - Il 
(Р) |PUQ=A TE 
(Q) | PUQ#o (2) | з" 
(R) | P~Q is a singleton (3) 241 
(5) | n.3™ 
(6) | 47-3" 
The correct option is 
(A)P >2;Q>6;R>1;S—>5 
(B)P—^1;Q—5ZRo3; S4 
(С) Р->2:0->6;К->5;5->2 
(DP—1Q—2ZR5S6 
Match the statement given in List | with List II 
LIST - 1 LIST - Il 
(P) | The set (1) um -1) ( 2) 
(Re =) :zis acomplex number, |z| =1,z = | 
-2 


(Q) 


8 х-2 
The domain of the function 1(х)-віп” АЗ; і5 
1 = 3209) 


1 іап0 1 
If f(0)- |-tano 1 tan6}, then the set 
—1 —tan0 1 


{1(0):050<3} в 


If f(x) =x°? (3x – 10), x 20, then f(x) is increasing 
in 


The correct option is 

(А)Р—4;О—5;К—3;5—3 
(B) P > 3;Q>3;R>4;S>5 
(C)P+4,;Q>3;R-3;S—5 
(DP—4;Q—53R2; S81 
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46. Suppose а. b, c are three distinct real numbers and p (x) is a real quadratic polynomial 
4а? 4a 1|p(-1)| |За? «3a 
such that | 40° 4b 1| p(1) |-|3b* «3b 
4с? 4c 1| p(1) | |3c?+3c 


LIST -| LIST - Il 
(P) | x — coordinates (s) of the point of intersection | (1) |4 
of y =f (x) with the x — axis 
2 2 
(Q) Area bounded by y = 3 (x) and the x — axis (2) 
(В) | Maximum value of f (x) (3 |1 
(S) | Length of the intercept made by y=f(x) onthe | (4) |-2 
x — axis 
(5) |0 
(6) |3 


The correct option is 

(А) Р ~ 2, 4; 0 > 1; R53 S1 
(B)P 1,2;0 > 2; > 3; 8 – 4 
(P5 0-6; К 3; 5 — 1 
(D) P 5, 6; Qo 1; К 3; S1 


SECTION – D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


2 
47. It x, = T +(2)(22) +3? + (2)(42) +... =n 2337 tnis even, find Xs 


48. Find the number of three digit numbers of the form xyz with x, z « y, x 0. 
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49. 


50. 


51. 


52. 


53. 


54. 


50 


Let a, =r жота and b denote the coefficient of xin (х-а,)(х-а,).(х-а,), find 


Let ABC and ABC’ be tow non — congruent triangles with sides AB = 4, AC = AC’ = 2/2 
and angle B = 30°. The absolute value of the difference between the areas of these 
triangles is 


In a triangle ABC; A = 2 b = 50, c = 30, AD is a median through A, then AD? is equal to 


The tangent at three points А, В, C on the parabola y? = 4x , taken in pairs intersect at 
the point P, Q and R. If A,A' be the areas of the triangles ABC and РОН respectively, 


Бен 
A' 


If the position vector of the point of intersection of the line г = (i+ 2j+3k)+A(2i+j+ 2k) 


and the plane г.(21-6|-3К)-5-0 is ai+bj+ck then value of (50a + 60b + 75c)- is 
equal to 


I Та | ааа then the value of 12 imt) is (where {x} 


denotes the fractional part of x) 
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Physics PART -I 
SECTION - A 
1. ACD 
Sol. For the angular momentum to remain conserved, the final velocity of the particle must 
not be zero. 
2. ABC 
т/2 т/2 
Sol. 1, =—— sin’, 1, = — 
Данс: біп“ Ө, 1, 12 Р: 
АС; 
А гоа 
3. A 
H observer 
Sol. A =L-H+— 5 
u 


dX, dH 1-ш 
dt zs u | 
m°H=V 

.dH  2Hdr 2KH 
"d rd r 
E anre 


dt — nr? u 
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Sol. 


Sol. 


Sol. 


AC 
dN 

aU MN. CAN, 
at, t= ё, = -0, М, 281 
= "m. —Ào ae =0 
"s 

12731 

AC 


The maximum amount of water that can be retained is shown in the fig. If 0 is the angle 
made by the water surface with the horizontal then. 


{айбы ec 342218 
с 9 с 


So the maximum volume that can be retained is 5 Рох TAX 


Andr = | M+ Pepe 80 
2 |с 


ABCD 

Since both the gases are contained in the same vessel, temperature of both the gases is 
same. 

Average KE per molecule of a diatomic gas is 5/2 KT. Hence, average KE permolecule 
of both the gases is same. Therefore, option (a) is correct. 


ЕШ 
Vms = 
Hence, Yms) = -416-4 


Непсе, 2. )is timed 

Let molar mass of B be M, then that of A will be equal to 16 M. 

Let mass of gas B in the vessel be m, then that of A will be 2m. The number of moles of 
a gas, in the vessel will be n 2 m/M. hence, number of moles of gases A and B will be 


n, Е: 
Hence, option(d) is correct. 
Partial pressure exerted by a gas is 


_ ПАТ 
EE 
Hence, — = 35-28 
1 n, 
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Sol. 


Sol. 


10. 
Sol. 


11. 
Sol. 
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Therefore, option(c) is also correct. 
B 
(P) Refractive index of the prism is the minimum value required 
for ray (1) to undergo total internal reflection at face AC. Ray 
(1) falls on face AC at an angle of incidence 30° 
30? > ic 
sin 30? » sin ic 
u>2 
Minimum value of u can be taken as 2. 
(Q) For ray 2, refractive angle of prism is 30°. Apply Snell's law 
for refraction at face AB. 
1 sini=psinr 


i = 90° 
(R) Using the relation i, +i, = A +0 for ray 2. 
90? + 0? = 30? +6 
5 = 60? 
Е + ӛт | 
sin 
(5) p= = ӛт = 120° 
sins 


D 
eat =e E = 
On solving by KVL we get, i, = ғ E TR’ i, = R 
= ЭМ 
= еше 2206 i, -i =0 


So reading of ammeter A; is E/R = 4/3 
Ao is 2E/R = 8/3, Аз is zero апа AVap = 4V 


A 


RC is time constant VLC is inverse of frequency and 2 is dimensionless. 


B 


(2n+1)v 


For closed pipe, v = and for first overtone, n = 1 


For open pipe, v= ЭГ and for fourth harmonic, n = 4. 


SECTION – D 


00000.50 
The apparent weight of block and apparent weight of fluid are changed by same amount. 
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12. 00002.40 
Sol. У, = 18 сов 60° = 9 m/s. 


Vy =V15°-9° =12 m/s V, --12 m/s 


E rec MIE) 2 Ve cae 
-10 5 
13. 00200.00 
Sol. Мо relative motion between source and observers. 
14. 00011.00 
Sol. | == БЭ х| 
5--99 

deris cp 

| 99-65 

56-110 
15. 00003.75 
бо. T= ім oL? 

212 2 
ipsu Бы. co MO БСН 
(А /соѕ0) 8 А 

16 00004.00 


Sol. Newton's law for cooling. 
Rate of decrease of temperature « temperature difference between object and 
surrounding. 
m 2 99 = AB (70-30) 
55-45 
Ї 


= Ab (50 — 30) 
~ t=4 тіп. 


17. 00002.17 
Sol. zs "i Ms = 2.1733 ..... = 2.17 mm upto 3 significant figure. 
18. 00000.89 
Sol. 20-1-2а 3201) 
TR = la ...(ii) 
a=Ra ...(iii) 


2g = 1623 


29 2x98 9.8 
> a= = = 


| 0.2 11 
ЛА cnp eem 
Gr * 0.01 
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Chemistry PART - II 


SECTION- A 
19. BCD 


Sol. Cis acid and B and D contain a - Н w.r.t. у=о group. 


20. ABCD 
Sol. СН, Он; 
(А) С--СН-Рһ С=О +O=CH-Ph 
CH; - OH H, „Н H 
HO 2 [es - «ШӨ зу, ЕЕ + Бө 
В) но 2-2 / 
(B) CH—OH О Be 
Ph 
CHO 


О 
^ (O) m-boa 
CHO 
M ул e (Оу suis (С) 


21. АС 
Sol. 18 


О 
+ НО Ph 
18 24 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-СВТ- (Paper-2)-PCM-JEE(Advanced)/19 6 


22. АВС 

Sol. Self explanatory reactions. 

23. BCD 

Sol. All the reagents in B, C and D are suitable. 
24. | ABC 

25 B 


Sol. М-Н length = H?Te > H2Se > H2S > НО 
HMH B.A. = НО > H2S > H;Se > H;Te 
B.P. = НО > HeTe > НЅе > H2S 
(due to hydrogen bonding in Н:О) 
All have two L.P. on central atom. 


26. D 
Sol. Ag* Zu Мо? Ba” 
Cr White ppt. No ppt. No ppt. No ppt. 
$2- Black ppt. White ppt. No ppt. No ppt. 
Coz Pale yellow ppt. White ppt. White ppt. White ppt. 
SO? White ppt. which is | No ppt. No ppt. White ppt. 
sparingly soluble 


In code (D) all are given with correct observation. 


27. D 
IV Il 

Sol. PbO,+H,SO,—*->PbSO,+ O, +2H,O 
Na,S,O, +5H,O + 4Cl, —— 2NaHSO, + 8HCI 
N.H, + 21, —>N, (g) + 4HI 
XeF, + 2МО —— Xe (g) + 2NOF 

28. 8 

Sol. Си? = 18°2s°2p°3s°3p°3d* 
Cd” = 18°2s°2p°3s°3p°3d'°4s74p°4d'° 
Ее? = 1522522р°3523рЗа° 
Mn = 18°2s*2p°3s73p°3d°4s" 


SECTION - D 
29. 00004.00 
Sol. СМС of soap 
10^Mto 10° M 
X24 
30. 00002.92 
A 
Sol A= : 1, 21.1 NUS we 
tag 0t [A] 72 t 400-100 
3 


t=2.303x 7.2х 0.1761 
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31. 00000.02 
0.16/32 

Sol. = 
500 / 1000 


a=/K,/c=2x10° 


32. 00000.33 

Sol. For ideal gas mole % = volume % 
асы eee ANO) 
Қанып, 404) 20 


Ав per given, original volume 
= E Volume at equilibrium at constant T and P (V « n) 


а= 0.75 x a(1 + a) 
> «a=0.33 


33. 00006.50 
Sol  pH- (өк, * pK, - pK,) - 6.5 


34. 00080.32 
Sol. AH = AE + AnRT 
x 8.314 x 298 


=> 82.8 = AU + 1 
1000 
— AU = 80.32 


35. 01129.05 

Sol.  AG?-AH?-Tx AS? 
A,S° = 2 x 81 — 4 x 24 — 3 x 205 J/mol 
АД? = – 2258.1 kJ/mol 
AH? 22x АД? (Сг:Оз,5) 


A,HP(Cr,0,,8) = - 22991 = 1129.05 kJ / mol 


36. 00004.00 
Sol. < ^N 


(біу" =NH, - CH, - COO ) 
- (N- O) 
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Mathematics PART - 11 


SECTION- A 


37. | ABCD 
Sol. Let z,-cos0-isin0 and z, = соѕф +іѕіпф 
а= cos0,b = sino 
c = соѕф, а= Ѕіпф 
2422 = СО5(6-%)--ісіп(0- 0) 
Не(2,22) 0-»со8(0-9)-0 


т 
25 95985 
Z, - -sinó +ісоѕф 
= а = sine = -d, 
р = соѕф = с 


Now, м, =а+іс = –ѕіпф +ісоѕф 
w, =b+id=cosd+ising 
№. |= м, |= 1 |м, |= 1 
Also, Re(w:w,)=0 
38. ABCD 


So. a+f+y+6=p апа afyó-s 
By using АМ» GM. inequality 


‚р 
SAYS 
я СЕ 
^ p* > 256s 
Similarly we can evaluate other options by same inequality 
39. BC 
Sol cosB+cosC = 4sin* Э 


=> epee Eee ШЕ р; 

2 2 

т A В-С A. (nx B+C 
=> 2cos| ---- |cos = 4sin—sin| —— 

2 2 2 2 2 2 

A 
a 
b 


O————OOO—————'—— 
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Sol. 


41. 


Sol. 
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В-С В C B C 
COS 2 cos cos «sin, sin; 
= Жошуа T Bc p B 07 
COS COS — COS sin — sin 
2 2 2 2 2 
B C 1 A A 1 
=> tan—tan—=— > = 
2 2 3 s(s-b)s(s-c) 3 


3s(s -a)(s —b)(s—c)=s*(s—b)(s-c) 

3(8-а)-8-»28-3а 

а-0р-с-3За >b+c=2a 

АВ + АС =2а 

Also АВ+АС>ВС=а 

So locus of A is an ellipse with foci at В апа С and the length of the major major axis in 
2a. 


YY y 


AC 


The function f is no differentiable at x = 0, x -5 аз 


Ғ(0-)--10, r(os)-tr(2-)- ЭН 


Зх? +2x-10 -1<x<0 


The function f'(x) is given by f'(x) = COSX 0<х 5 
-sinx Буг, 
2 
The сг са! points of f are given by f'(x) =0 or x=0, 5 , Thus сг са! points are x = 5 X 
a 


- 0. Since f'(x) » 0, for 0«x«7 and f'(x) «0, for 2<Х<л so f has local maxima at 
x=5 Also f(x) <0 for -1<x <0 and f'(x)>0 for 0<х<5 so f has local minima at 


x = 0. Since f(-1)- -9, (2) =1, 1(0)-0 and f(x)=0. Thus f has absolute minimum 


at x = -1 and absolute maximum at x = 0. 


| sinnx 
| TE *)зїпх 


г sinnx пх sinnx r sinnx 
zl АЕН RI НЕЕ КЕТСІН dx = | - ах 
ol ( 5 sinx 


1-7 i (1-л )sinx 


Now, | 


5702 


7 sin (n+2) x —sinnx 
el dx 
0 sinx 
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2 1)x.si 
cos (n 1)x sinX x0 


sin x 


oa 


Ex] ml = [2cosxdx - 0 
0 


42. AD 
So. f(x)- ['(t«|t-1)dt, x »2 


1 x 1 
= | (2-t)dt+ | tat E 


1.2 

We have, f(x) = 27 шэг 
5Х-1, x<2 

2 lim f(x)- 3 and lim f (x) - 11 

Hence, f(x) is not continuous at x = 2. 

f(2+h)-f(2) 


Rf'(2) - lim 
1 (9. ny +1—11 
=lim 
һ-0 h 
2 
M (2551) -20 n" 
һ-0 2h 


43. A 
л/2 Tt 
Sol. (Р) а, = |. 0х =F, ay =л 


Also, а, +a, — 2а,,; 
NL 2cos (2n + 2)х = cos (2n + 4)x = cos (2nx) di 
ET 1—cos 2x 


S 0 2cos(2n + 2)х bs 2cos (2n + 2)x cos 2x 


dx = Ї 2cos(2n + 2)x dx 
0 1-cos2x 0 


2 . л/2 
= = (sin(2n+2)x), = 0 
. 8,85,8,,.... are іп А.Р. 


na? 
ла, =п+2 
аса аге іп А.Р. 
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«i2 біп? —sin* (n—1)x 
ШЕШ Шы 
sinx 
ate sin(2n - 1)xsinx j 
dx 
9 sin x 
n/2 
— cos(2n-1)x| - 1 
2n-1 o 21-1 
> а,а,,а,,.:.: are in Н.Р. 
(S) b = i: di nz (see (a)) 
" Jo 1-сов2х 2 
а, = Хуп 
2 
ч 8,85,8,,... are in A.P., G.P. and Н.Р. 
Also а,,а,,а,,..... is a constant sequence. 


C 

Let A = {a,,a,,....a,}. For each a, е A, we have following four choices 

(1) a,eP,a,eQ 

(2) асР,а«О 

(3) a, £P, a, eQ 

(4) a, P, a, Q 

For PUQ=A or Pr О = ф the number of choice is 3". The singleton can be chose in 
"С, ways, rest of the elements іп 377 ways. Pu О-о in just one way. 


2ie” 1 
=Re = =Re = (—<, То, о) 
2sinf Ө –125іпӨсоѕө 5110 


2 
oct 


t<3U9<t 
X «i2 € ФЕ (i) 


where ВЕ 
9 – 


(t*9)(t-1) . 
(8-08) 


(—————————————————————————————————À 
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t<1U3<t 
XX OCH EX ....... (ii) 
from (i) and (ii) 
х<0\,2<х 

(R) f(0)2 2sec*022 


(S) f'(x) = x* кз + (8x -10)2x* 


-з4|х+ 4) 


46. A 
Sol. a,b,care three roots of the quadratic equation 


((48(-1)-3)x? + (4f (1)-3))x--t(2)-0 
= 4f(-1)=3,4f(1)=3 and f(2)=0 
Let f(x) =(x-2)(Ax+B) 


Now, 3 = 4f(-1)=4(-8)(-A+B)= A-B=7 


3-4t(-1)- 4(-1)(А+В)= A«B- 2 
221 0222 


хе 
4 4 


1 2 

Тһив, f()-4(4-* j: 

The graph of y =f (x) is given in Figure. 

(A) x coordinates of points of intersection of y = f(x) when the x — axis are +2. 
2 

341 3 x? 
B) Area => | —(4- x° |0х-12) 4x = || =4 
а р о! 


(С) Maximum value of f(x) is 1 
(D) Length of intercept on the x — axis is 4. 


A € — i €—— M € € M M — P e M — 
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Sol. 


48 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 
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SECTION- D 


67676.00 
Xs = Xg +51 


= 5 (50) (51) +51? = 67626 


00240.00 
We must have x 21 and у>2, since x is less than y. That is, y = j with 2<j<9Q, then x 


can take the j — 1 values from 1 to j — 1, and z can take the | values from 0 to j — 1. For 
each value y - j, therefore, xyz can take j (j — 1) values. We can now get the answer by 
summing over all values of y: 

9 


3)0-9-2:0-9-32-3 


-285-45-240 


01300.00 
50 
о- Уа, 
r=1 
But a me е 
í r 


= Y r(51-r) 


00004.00 

а? «416-8 
2xax4 

= а? - 443a 8-0 

— а, + a, = 44/3, aa, = 8 

= |а, -а,|=4 


соѕ В = 


— |А, - Aj - 1. 4sin30* x4=4 
2 


01225.00 
2 2. 42 A 
dud р +с -a 
2bc 
1 т Ы?°+с°-а° 
> =cos—= 
2 3 2bc с р 
-> b? +c? -a° = be (1) 
In triangle ABD. 
а? а 
AD? 2 c? + —-—2cx—cosB 
4 2 


B D 
ТЭРЭН a/2 а/2 


2са 


= ДАО? = 4c? +a” - 4са 


-2с2-2р2- а? 
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52. 


Sol. 


53. 


Sol. 


54. 


Sol. 


= 20° + 2b* – (b? +c? - bc) [Using (1) 
=b° +c? +bc 
= 2500 +900 +1500 = 4900 = AD? =1225 


00002.00 
Let the coordinate of A, B, C be (t?, 2t.) 
i=1,2,3 respectively. The tangent at A and B аге ty » x & t? and ї,у =x + t which 
intersect at x -t,t,,y =t, +t, 
So the vertices are P(t t,,t,+t,), Q(t;t, t +1,) and В(14,, t +t, ) 
A = (t, -t,)(t, -t,)(t, - t.) 
to салы 1 
LE 


їз) 2A = 2А' 


07225.00 

Any point on the line is г = (22. + 1)i+(4+2)j+(24+3)k which lies on the plane if 
2(20+1)-6(A+2)+3(2A+3)+5=0=>%=-1 and the position vector of the point of 
intersection is -i+ j+k=ai+bj+ck а= –1, 0 =1, с =1 


г. (50a + 600 +75c) = (85) = 7225 
00009.00 
lim f(x) = lim (0 -h) 
ЖК біп"(1-10-һ)).сов"(1-(0-һ)) 
Ёл 210-11(1-10-1)) 
Ё , Sin (1 - (17h ))-cos" (1- (1-h)) 
iuc 2(1-h).(1- (1-h)) 
Д sin'h.cos'h т. 
көш Je(t-h)h 242 
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• Each subject (РСМ ) has 30 questions. 

e This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
° Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART - 1 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1. 


A boat which has a speed of 6 km/h in still water crosses a river of width 1 km along the 
shortest possible path in 20 min. The velocity of the river water in km/h is 

(A) 1 (B) 3 

(C) 4 (D) 3/3 


A mirror (и = 3/2) is 10 cm thick. An object is placed 15 cm in front of it. The position of 
image from the front surface is 

(A) 15 cm (B) 21.67 cm 

(C) 28.34 cm (D) 35 cm 


A thin prism P, with angle 4° and made from glass (u = 1.54) is combined with another 
prism Р, made of another glass of u = 1.72 to produce dispersion without deviation. The 
angle of prism P, is 

(A) 53.39 (B) 4? 

(C) 3° (D) 2.6? 


A particle starts its motion from rest and moves with constant acceleration for time t; and 
then it retards with constant rate for time t» until it comes to rest. Then the ratio of 
maximum speed and average speed during the complete motion will be 

(A) 2 : 1 (B) 1:2 

(C) ty : te (D) toi t4 


Space for Rough work 
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A rectangular loop with a slide wire of length | is kept ^ 

in a uniform magnetic field as shown in figure. The 

resistance of slider is R. neglecting self inductance of RŠ | >v $r, 
the loop find the current in the connector during its | 

motion with a velocity v. ED 


(A) Blv B Biv (В, +R, ) 
R,+R,+R R+(R,+R,) 
Blv(R,+R 
(Gy c BUR ERE) С: 4254. 
RR, +RR, «RR, R, R, R, 


A uniform solid brass sphere is rotating with angular speed оо about a diameter. 
If its temperature is now increased by 100°C. What will be its new angular speed 


(Given о, = 2.0 x 10?per?C ) 
(A) 1.1 6, (B) 1.01 o, 
(C) 0.996 o, (D) 0.824 о, 


When a positively charged conductor is connected to earth, 
(A) electrons flow from the earth to the conductor 

(B) protons flow from the conductor to the earth 

(C) electrons flow from the conductor to the earth 

(D) any of A or C may happen 


LCR circuit shown in figure, then choose incorrect option 


n 
A) Current will lead the voltage X, = 100 

X, = 209 R= 
B) rms value of current is 20 A c | WAAL ТЇШЇЇ. 


42 


D) Voltage drop across resistance = voltage drop across 


inductor (~) 


| 
( 
( 
( 
( 


) 
С) Power factor of the circuit is ES 
) 


Space for Rough work 
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10. 


11. 


12. 


A charged particle of unit mass and unit charge moves with velocity of v = (8i + 6j)m/ S 


in a magnetic field of B — 2kT . Choose the correct alternative 
(А) The path of the particle may be х? + у? - 4x - 21-0 

(B) The path of the particle may be х? + y^ – 4х - 5-0 

(C) The path of the particle may be x^ + у? + 2x - 8-0 

(D) The path of the particle may be х? + y? – 2х – 15-0 


Three charge +q, +q апа -q are situated in x-y plane at the point (0, a) (0 , 0) (0 , —a). 
Then, the electric potential at a point in first quadrant whose position vector makes an 
angle 0 with y axis and at a distance r(r>>a) from the origin is 


(A) qacos? (в) 4 í , 2а ze 
2пє, Aner r 

(с) q (D) q í 2a cos?) 
4лє, Aner r 


A external agent moves the block m slowly from A to B, 
along a smooth hill such that every time he applies the 
force tangentially. Find the work done by agent in this 
interval. 


Fagent 


<—:—> 


(а) гп?д?Н? (B) mgH? Smooth hill 
L L 
(C) mg(H+L) (D) mgH 


A tank has a hole made at its bottom. The time needed to empty the tank from level h; 
to hə will be proportional to 


(A) h, +h, (B) Jh, +h, 
(C) h, -h, (D) yh, - Jh; 
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Two thin long straight wires are parallel to each other at I І 
а separation г apart and they carry current | each along 

the same directions as shown then induction of 

magnetic field B, between the wires, varies with x E 

according to 


One half mole of a monoatomic ideal gas absorbs 1200 J of heat energy while 
performing 2196 J of work. The temperature of the gas changes by 


(A) 160°C (B) 80°C 
(C) 40°C (D) -1609С 
In the LR circuit as shown in figure, the switch is closed at t = 0. L R 


Mark the incorrect statement of the following: 
(A)The current increases with time 


(B)The current increases with a decreasing rate 
(C)The voltage drop across the inductor increases / 
(D)The voltage drop across the resistor increases E 5 
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16. 


17. 


18. 


19. 


System shown in figure is released from rest pulley and spring is 
massless and friction is absent everywhere. The speed of 5 kg block 
when 2 kg block leaves the contact with ground is (K = 40 N/m & g = 10 
m/s^) 

(А) 42 m/s (B) 2/2 m/s 

(C) 2 m/s (D) 4/2 m/s 


5kg|  |2kg| 


SSSSSSS SS 


There is a 90° bend in a pipe line in which water is flowing at speed v. The cross 
sectional area of pipe is A. The force exerted by pipe walls on water at bend is 


(А) УЗА мёр (В) V2 Ау?р 
(C) Хур (D) V5 Avp 
A uniform solid hemisphere of radius r is joined to uniform solid right circular cone of 


base of radius r. Both have same density. The centre of mass of the composite solid lies 
on the common face. The height (h) of the cone is 


(A) 2r (В) J3r 
(C) 3r (D) rJ6 
| 10v • 51 
Two coherent point sources of frequency (f = s al 
3 


where v is speed of light) are placed at a distance а ------------- m ree 
apart as shown in figure. The receiver is free to EX 
move along the dotted line shown in the figure. Find "S 
total number of maxima observed by receiver. 

(A) 6 (B) 7 

(С) 5 (D) 8 
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A hydrogen atom and a Ш ions are both in the second excited state. If /,, and /,; are 
their respective electronic angular momenta, and E,, and E, their respective energies, 
then 

(A) 4, » 4, and |E,)>|E,,| (В) 4, 2 4; and |Ej|« E. 

(С) 4,542, and E.» Ёл (D) 4, «4, and |E,|« E. 


lens (focal length 0.2 m) cut into two halves each of which is 

displaced by 0.0005 m as shown in figure. Find the distance Or 
between the images (in mm) | ^ 
(A) 1 (B) 2 
(C) 3 (D) 4 


A point object O is placed at a distance of 0.3 m from a convex 4 1 
2х0.05ст 


The figure shows a semi-circular conducting ring of radius а, 
which is rotated with constant angular velocity о about ап 
axis passing through O and parallel to field B as shown. 
Identify the correct value of potential difference 


(A) ү, Е ү, Е Вов? anette С К А: ПТЕР ТЕРЕН 


X X X х X 


X X X X х х X 


x х 


(B) V4 - У, = 2Boa' 
(C) V, - V, = Boe 


ла?оВ 
2 


(D) The maximum value of | V, – Vo |= 


A train of mass М is moving оп a circular track of radius R with constant speed у. The 
length of train is half the perimeter of track. The linear momentum of the train will be 

(A) 0 (В) 2Му/л 

(С) MvR (D) Mv 
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24. 


25. 


26. 


The equivalent capacitance of the shown 


infinite network across A and B, if each a replet « 


capacitor has a capacitance of C, is І 1 | 


29-16 
: | ан yy Lac : 


Sk 
4 


Se 
4 


(D) None of these 


Referring to the shown circuit, the current will be minimum R 

in с 

(А) a es 

)b в ° R b 
yc І 

)s 


ame in all the branches 


A soap bubble is blown slowly at the end of a tube by a pump supplying air at a constant 
rate. Which one of the following graphs represents the correct variation of the excess of 
pressure inside the bubble with time? 


( p (8) 
i === 

\ \ 

© p (D p 
үе = 
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х 


If along a uniform rod of length / carrying current |, 1—5 
the voltage V changes with position x along the length х=0 

of the rod such that dV/dx = — k, where k is a positive 

number, then the resistance of the rod is 

(А) К//21 (В) к/Л 


(С) Кё (D) ка 


A cylindrical hall has a horizontal smooth floor. A ball is projected along the floor from A 
point on the wall in a direction making an angle 0 with the radius through the point the 
ball returns back to the initial point after two impacts with the wall. If the coefficient of 
restitution is e then tan?0 will be 


1-е-е? 1-6 
a (В) = 
е? e? 
(C) aaa ііі 
1-6 1+е+е 
Four persons аге holding а горе of length <8 > <_8 > <8 
£ at position as shown in figure. All of F«—| e Fae ө e—»F e |—>Е 
them are applying equal force F in the A B C 
direction as shown in figure. Then the 
tension 


Statement 1 — at point A will be F 

Statement 2 — at point B will be 2F 

Statement 3 — at point C will be F 

(A) only statement 1 & 2 is true (B) only statement 2 is true 

(C) all the three statements are true (D) none of the statements are true 


The mass of a body is measured as 10.1 kg. The possible percentage error in the 
measurement is 

(A) + 1% (В) +0.1% 

(С) + 10% (0) + 0.01% 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


Among the following oxoacids, the correct decreasing order of acid strength is: 


(A) HCIO, » HCIO, » HCIO, » HOCI (B) HCIO, > НСО, > HCIO, > HOCI 
(C) HOCI > HCIO, > HCIO, > HCIO, (D) HCIO, > HOCI > HCIO, > HCIO, 
In which of the following species рт-ат bond is present but рл-рл bond is absent? 
(A) СІН, (В) CS; 

(C) SO; (D) SO2Cle 

Nodal plane of all the x-bonds is in same plane: 

(А) CeHe (В) СО; 

(C) НС = C = CH2 (D) М; 


In which of the following pairs both are monobasic, proton donor acid when dissolve in 
water? 

(A) HsPO2, НзРОз (В) H3BO;, H3PO2 

(С) НСІОз, H3BO3 (D) H3PO2, HCIO, 


Which of the following paramagnetic complex of metal in its +2 oxidation state shows 
geometrical isomerism? 


(A)| Ni(en), |С, (B) | Co(H,O), NO, |CI 
(C) | Pt(NH,), Cl, | (D) | Co(NH, ), (H:O), |Cl, 
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Which of the following complexes (Werner presentation) have minimum electrical 
conductance in aqueous solution? 


(D) 


cr 


Sulphide ores are common for the metals: 


(A) Ag, Cu and Pb (B) Ag, Cu and Sn 
(C) Ag, Mg and Pb (D) Al, Cu and Pb 
Which of the following bicarbonates does not exist in solid state? 
(A) ШНСО, (В) NaHCO; 

(C) KHCO; (D) ROHCO; 


Which of the following does not give gaseous product on treatment with concentrated 
HNO;? 


(А) BaCO; (В) NaNO; 

(С) Саз(РО4); (D) СаВгг 

Hard water does not contain: 

(A) Са? with HCO, (В) Мо?” with SO% 
(С) Mg**with СГ (D) Ca**with COT 
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41. 


42. 


43. 


44. 


45. 


46. 


100 mL of H2SO, solution having molarity 1 M and density 1.5 g/mL is mixed with 400 
mL of water. Calculate final molarity of H2SO, solution, if final density is 1.25 g/mL: 


(A) 4.4 M (B) 0.145 M 

(C) 0.52 M (D) 0.227 M 

When К.Ог:О: is converted to K;CrO,, the change in the oxidation state of chromium is: 
(A) 0 (B) 6 

(С) 4 (D) 3 


The mass of an electron is m, charge is e and it is accelerated from rest through a 
potential difference of V volts. The velocity acquired by electron will be: 


(д) (У. (B) | 
m m 
(C) ee (D) zero 
m 


Wavelength for high energy EMR transition in H-atom is 91 nm. What energy is needed 
for this transition? 

(A) 1.36 eV (B) 1240 eV 

(C) 13 eV (D) 13.6 eV 


An ideal gaseous mixture of ethane (С:Нқ) and ethene (C2H4) occupies 28 litre at 1 atm 
and 273 К. the mixture reacts completely with 128 gm O» to produce CO» and НО. Mole 
fraction at CH; in the mixture is: 

(A) 0.6 (B) 0.4 

(C) 0.5 (D) 0.8 


A given mass of gas expands reversibly from the state Ato P 

the state В by three paths 1, 2 and 3 as shown in the figure. A 

If Wi, W2 and ws respectively be the work done by the gas 

along three paths then: 

(A) W1 > W2 > W3 1 
(B) W1 < W2 < W3 

(C) W1 = W2 = W3 

(D) Wo > Мз > Wi y 
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The figure shows the change in concentration of species — ^ 

A and B as a function of time.The equilibrium constant S 0.4M B 
К, for the reaction A(g) = 2B(g) is: T ASM 

(A) Ко» 1 “Бүхий 

(B 138 с 0.1M} -А 
(C) K = 

(D) das insufficient Time > 


What concentration of HCOO | is present in a solution of 0.01 М HCOOH (Ka = 1.8 x 
10^ and 0.01 M HCI? 

(A) 1.8 x 10? (B) 10° 

(C) 1.8 x 107 (D) 107 


In the following reaction, how is the rate of appearance of the underlined product related 
to the rate of disappearance of the underlined reactant 


BrO; (aq) -58г (aq) + 6H" (ag) —> 3Br, (£) + ЗН,О(аа) 


_9[BrO;] d[Br] (B) 1d[B'O;| ав] 
dt dt 3 dt dt 
C) -dBro;] 1d[Br] (D) None of these 
d 3 d 


Тһе cell reaction Hg,Cl,(s) + Cu(s) ——» Си (aq) + 2СГ (aq)  2Hg(/), is best represented 
by: 


(А) Cu(s) | Си” (aq) || Hg;Cl; (s) | Hg(/) 

(B) Cu(s) | Си” (aq) || Hg(/) | HgCl,(s) 

(C) Cu(s) | Cu (aq) || Cl (aq) | Hg;Cl; (s) | Hg(¢) | Pt(s) 
(D) Hg,Cl,(s) | CI (aq) || Си” (aq) | Cu(s) 
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51. 


52. 


53. 


54. 


55. 


The degree of dissociation of an electrolyte is о and its van't Hoff factor is i. The number 
of ions obtained by complete dissociation of 1 molecule of the electrolyte is: 


ji Eu (В) і-о-1 
(a 

{бу =) үрү = 
a 1-о 


Тһе co-ordination number of a metal crystallising in а hexagonal close-packed structure 
is: 


(A) 12 (B) 4 
(C) 8 (D) 6 
Which is the correct structure of D-glyceraldehyde? 
CHO H 
(A) H OH (B) HO CHO 
СН,ОН СН,ОН 
CHOH 
(C) HO H (D) All 
CHO 
Which alkene on oxidation with acidic KMnO; gives only acetic acid? 
(А) СН» = CH - СН; (B) CH; - CH = CH - СНз 
(C) Ethylene (D) Pentene – 2 
H 
Compound (X) —29:ze**9. , ie Ole 


O О 


Н 518 
O О 
(A) Е (B) ана 
(D) СТ 
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Vinylic halides are unreactive towards nucleophilic substitution because of the following 
except: 

(A) C-halogen bond is strong 

(B) The halogen is bonded to sp? carbon 

(C) A double bond character is developed in the carbon-halogen bond by resonance 

(D) Halide ions are not good leaving groups 


OH 


Which will give silver mirror test with Tollen's reagent? 


(A) С«НБСНО (B) CH; - CHO 
(C) HCOOH (D) All of these 
COOH 
In the reaction A —*& S B —*9- ›ң„с 
COOH 
Identify A: 
OH E 
(а) "2 (B) нс 
CHOOH COOH 
NH 
P ic 
(C) HC (D) All of these 
COOH 
PhCOOH and Ph — CH; can be separated by: 
(A) NaHCO; (В) aq. NaHCO; + n-Hexane 
(С) Н:О (D) n-Hexane 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


61. Let f(x) = [9* - 3* + 1]Vx є (о, 1), then range of f(x) is (|| denotes the greatest integer 
function 
(A) (0, 1, 2, 3, 4, 5, 6) (B) (0, 1, 2, 3, 4, 5, 6, 7} 
(C) {1, 2, 3, 4, 5, 6} (D) {1, 2, 3, 4, 5, 6, 7} 
62. If a and B are the roots of the equation ax? + bx + c = 0 such that В < a < 0, then the 
quadratic equation whose roots аге о, | is given бу: 
(А) ах? + [x +|c]=0 (В) ах? - bx| - c =0 
(С) јајх? - b|x + |= 0 (D) alf +b|x|+c =0 
n-1 
63. if ош, Ол, 02,....., € 1, be the n, п roots of the unity, then the value of 243 94 ) is equal 
i=0 - 04 
to: 
n n-1 
—— B 
n+1 n+2 
D 
64. If the ratio of A.M. between two positive real numbers a and b to their H.M. is m : n; then 
a:b is equal to: 
(A) (тп) +Vn (В) Vn + (m-n) 
(m-n) - vn vn - J(m - n) 
Ут + (m-n) (т —п) + vm 
(C) (D) 
Ут - (m-n) (1-0) - 4m 
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Given that (1+./(1+ x) tany = 1+ (J1- x), then sin 4y is equal to: 
(A) 4x (B) 2x 
(C) x (D) none of these 


Number of solutions of the equations y = sin x + [sin x + [sin x]]] and 


[у +[y]] = 2cos x, where || denotes the greatest integer function is : 
(A) 0 (B) 1 
(C) 2 (D) infinite 


Let f( x + y) = f(x) - f(y) for all x and y and f(1) = 2. If in a triangle ABC, a = f(3), b = f(1) + 
f(3), c = f(2) + f(3) , then 2A is equal to : 


(A) C (B) 2C 

(C) 3C (D) 5C 

If -5 «хє 2 then the two curves y = cos x and y = sin 3x intersect at 

1 T T m 1 T T 

ду| == d | —,cos— В) | -—,—= | and | --,со5- 

(^ (1-7) n tJ © (5 E 3 

ө| 4848) oti 

The number of ways in which 9 identical balls can be placed in three identical boxes is : 
9! 

A) 55 B) —— 

9! 
(C) (31) (D) 12 
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70. 


71. 


72. 


7З. 


74. 


If C, stands for "C,, then the coefficient of 77 in the expansion of [(1+A)(1 + н)@. + н)]" 


(A) Ус? в) Уг, 
о усх, (D) ус: 


A piece of wire of length 4L is bent at random, to form а rectangle. The probability that 
2 


its area is at most — is: 
(A) 1/4 (B) B 
(OC) (0) 4-3 


The number of distinct values of a 2 x 2 determinant whose entries are from the set (-1, 
0, 1} is: 


(A) 3 (B) 4 

(С) 5 (D) 6 

If A is non-singular matrix, then det-(A ') is equal to : 

(A) det- К (В) Ge 
(C) det. 5) (D) ТЕГІ 


The four sides of a quadrilateral are given by the equation xy (x — 2)(y — 3) = 0. The 
equation of the line parallel to x — 4y = 0 that divides the quadrilateral in two equal areas 
is : 

(А) x -4y - 520 (В) х– 4у +5 = 0 

(С) x -4y- 120 (0) x -4y + 1 =0 
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The equation of image of pair of lines y = |х — 1|in y-axis is : 

(А) х? +y?+2x+1=0 (В) x - y^ + 2х –1= 0 

(С) х? -y?+2x+1=0 (0) none of these 

The equation of the image of the circle (x — 3)? + (y – 2)? = 1 by the mirror x + y = 19 is: 
(А) (x – 14)? + (y – 13)? = 1 (B) (x – 15)? + (y – 14)* = 1 

(C) (x — 16)* + (y – 15)? = 1 (D) (x – 17)? + (y – 16)? = 1 


The point ([P 1], [P]), (where [-] denotes the greatest meger function) lying inside the 


region bounded by the circle x? + y? – 2x — 15 = 0 and x? + у? —2x- 7 = 0, then: 
(A) P e[-10) U[0, 1) Uff, 2) (B) P e [-1,2) - (0,2 
(C) Ре(-12) (D) none of the above 


Let а be the angle which a tangent to the parabola y? = 4ax makes with its axis, the 
distance between the tangent and a parallel normal will be : 

(A) asin? acos? a (B) acosecasec’ a 

(С) аїап? a (D) acos? a 


The point, at shortest distance from the line x + y =7 and lying on an ellipse x? + 2y? = 6, 
has co-ordinates : 


(42:42) (B) (0, 43) 
i 
(C) (2,1) (D) 5-5) 


The normal at P to a hyperbola of eccentricity е, intersects its transverse and conjugate 
axes at L and M respectively. If locus of the mid-point of LM is hyperbola, then 
eccentricity of the hyperbola is : 


A 2) B)-——— 
a (2 в 2 
(C)e (D) none of these 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/19 20 


81. 


82. 


83. 


84. 


85. 


If x is a real number іп (0, 1] then the value of f(x) = lim lim(1-- cos?" (n!xx)) is given ру: 


(A) 2 or 1 according as x is rational or irrational 
(B) 1 or 2 according as x is rational or irrational 
(C) 1 for all x 

(D) 2 or 1 for all x 


2 
If (x+y) - 4(y - X) =a, then C equals : 
Х 


(А)2/а (B) -2/ а? 
(С) 2/a? (D) none of these 
The angle of intersection of curves Y — |lsin x|+|cos x|| and x? + y? = 5, where | denotes 
the greatest integer function, is : 
(A) tan” 2 (B) tan” г 

1 
С) tan” 42 D) tan" xj 
(C) (V2) (D) Б 
зай: +x")* ах is equal to : 
(А) 3(1+ x ^) 7-0 ПЕСНЕ сыя +C 
(С) (есу +C (D) none of these 


If [x] denotes the greatest integer less than or equal to x then [2] dx is equal to : 
0 
(A) loge2 (В) е? 


(С) 0 (D) 
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3 
ах. 
УашеоҒ|------і5: 
їл + Хх?) 
(A) less than 1 (B) greater than 2 
(C) lies between 3 and 4 (D) none of these 


The slope of the tangent to a curve y = f(x) at (x, f(x)) is 2x + 1. If the curve passes 
through the point (1, 2), then the area of the region bounded by the curve, the x-axis and 
the line x = 1 is: 


(A) 2 од units (B) 2 sq. units 


(C) = sq. units (D) 6 sq. units 


The curve for which sum of the reciprocals of the radius vector and the polar subtangent 
is k, is equal to : 


(A) kr=cre°+1 (В) kr? = се? + 1 

(С) г= кге?+ с (D) к= ке? +с 

The three planes 4y + 62 = 5; 2х + Зу + bz = 5 6x + 5y + 92 = 10: 

(A) meet in a point (B) have a line in common 
(C) form a triangular prism (D) none of these 


The condition for the lines x = az + b, y = cz + d and x = ах + by, у = cız + di to be 
perpendicular is : 

(A) ac; + ас = 1 (В) aa; + сс: + 1 = 0 

(C) bc; + bic + 1 = 0 (D) none of the above 


Space for Rough work 
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CONCEPT RECAPITULATION TEST - | 
JEE (Main)-2019 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - 1 
SECTION- A 
1. D 
Sol. t=20 тіп = she 
1 km = (6)? - V? x (5 
V = 34/3 km/hr 
2. С 
10ст 
3/2 3/2 1 2 
40 зой. 
= gone = 28.33 
ө 
3/2 
3. 
Sol. For no deviation 


(ш — 1)A: = (ио — 1)A2 
4°(1.54 — 1) = (1.72 — 1)А» 


4x0.54 z 
Ao = 0.72 ES 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-I-PCM(Sol.)-JEE(Main)/19 2 


Sol. 


Sol. 


Sol. 


Sol. 


A 
Required ratio = E ЕС 
Area/(t,+t,) 1 
1 
% . 
Inductor behaves like a cell of еті, е! = Blv and equivalent > 
ckt is 
Blv =e’ ї За Ёк 
А Blv Ex 

Hence, і = ———~~— 

R+ RUM 

R +R, 
__ ВІМ(Н, +R,) 
~ RR, +RR, « RR, 

C 
Variation of moment of inertia with temperature 
1= 1, (1 + 2a AT) 
C.O.A.M: 
lico; = Ir eor 
D 


Upon earthing, final potential of conductor becomes zero. Final charge may or may not 
be zero. 


B 


xX, -X 
tan 0 = с апа со50 = power factor. 
R 


A 
= 1540 = 5m And motion of particle will be in x — y plane. 

qB 1х2 

B 
qa , 1 (2a ша 5 

4ле)! 4ле, r 

D 

Wage — ТОН = 0 

Wagent = mgH 
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12. 


Sol. 


13 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


3 AITS-CRT-I-PCM(Sol.)-JEE(Main)/19 


D 


Aii AV? = ЕЕЕ apa | he 
1У1- А202 dt A} == 


В 
If we consider a point very close to one wire than magnetic field due to this wire will 
dominate. 


D 
Aq = Au + Aw 


-. АЙ ——996 Je "Н АТ 
YF 


5 ! 
ү= 4 for mono-atomic gas. 


2 
V = 2/2 m/s 
B 
F= P- (Jav) т = (J2 vp) MET) - (J2 vp) (av) 


A 


heave 10у 4 d 


d E. 


Maximum path diff. can be с. Hence, number of maximum will be 6. 
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20. B 
Sol. According to Bohr's atomic model. 
21. C 
Sol. V=0.6m 
1: cago НЕТ, 
h, 0.05 
= Distance between them = 0.3 cm = 3 mm. 
22. B 
Sol Ус-УМо- SBloy(r) = = (2a)? = 2Воа?. 
23. B 
+90 
Sol. Total momentum = | (dm)v со5 Ө 
0--90 
dm = Rae 
nR 


Total momentum = [т vRdo cos0 = ay 
TU TU 


dA 
ЗР deci PN 


24. С 
Sol. Тһе Equivalent circuit is as follows 


25. A 
Sb 2525 524 
158 5R 
_ 6V 
с 45R. 
26. C 


Sol.  Atfirst the pressure will increase rapidly and then it will become constant. 


27. B 
Sol. disc dde ecce 
A 
у үр ү 
ах А 
->В-К/Л 
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28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


ІІ Method: 

ау 
V, - V, = | | — |а =kL =IR 
4412) 


р 
usinO 1а0 


tan a= = 
еисо50 е 


tana = Е 
е 


tan В = 1 tane 
e 


20 + 2a + 2p = 180° 

a+ В = (90 — Ө) 

tan(a + В) = cot 0 
tana+tanpB — 1 
1-tanatanp tano 


1 tano. tano 1 
e e 


шык 
Ф 


1 
—+ 
ее e 


А 
Am -0.1kg ; UN 
m 10 


Error = етой = +1%. 
m 


1-1 БЕТІ; 
2 
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acceleration = 0. Net force towards left = Net force towards right. 
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Chemistry PART -II 


SECTION- A 
31. A 
Sol. Stability of anion = CIO; > CIO; > CIO; > СО 


+7 +5 +3 +1 
Oxidation number of Cl = HCIO, > HCIO, > HCIO, > HOCI 


32. D 
Sol. Г 
колы 
О 
33. А 
Sol. 
Molecular plane is the nodal plane of all the z-bonds. 
34. D 
Sol. q 
dm n monobasic nature and replaceable hydrogen is one 
H 
(H3PO2) 
i 
HO SER monobasic nature and replaceable hydrogen is one 
О 
35. D 
Sol.  [Co(NH,),(H;O), |Cl;has two geometrical isomers and Со” has 3d’ configuration 
(paramagnetic). 
36. D | 
Sol. (А) |Co(NH,), СІ, 
(B) | Co(NH,), Cl, |с! 
(C) | Co(NH,), 110), 
(D) | Со(МН, ), Cl, | 
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37. 


Sol. 


38. 


Sol. 


39 


Sol. 


40 


Sol. 


41 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 
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A 


e Ages 
Cu.S | are the main sulphide ore of Ag, Cu and Pb respectively 


PbS 


e Sn exists as 5ПО: 
e Al exists as Al203 
е Mg exists as MgSO, - 7H20, MgCOs, etc. 


A 
Only five НСО; salt exist in solid form МаНСОз, КНСОз, RbHCO;, CSHCO3, МН,НСО-. 


C 

Ca3(PO.)2 does not give volatile product 
coz —9X СО, 
NO; — 9 , NO f —9— NO, f 
Br —“ Br, 7 

D 


Hard water contains soluble salt of Са” and Мо”. 
CaCO; = Insoluble salt. 


D 
Total moles of HSO; = 0.1 mole and total mass taken 100 х 1.5 = 1500 
150400 550 


Final volume = = = 440 
125 1.25 
m= 2:1 4000-1 = 0.227 M 
440 44 
А 


When ап electron of charge e and mass m is accelerated with a potential difference of V 
volts K.E. = eV 
VE 2 eV 


— ue -eV or 
2 m 


2 eV 
у= 
m 


D 
Ес 1559 96 eV 
À 91 


nm 


A € €——— €—M a€—— MÀ € M — — T M M 
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45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52 


Sol. 


A 
Moles of C;Hg and СН; are a and b respectively. 
а-0- 2882 1.25 

22.4 


C,H,(g)+ 3.5 O,(g) —— 2CO,(g) + 3H,O(/) 


3.5a 


CoH, (9)+ 3 O40) ==>200;19) + 2Н,0(7) 
Moles of О = З.ба + 3b =4 


a+b=1.25 
a=0.5 
р-0.75 


В 
w = — Area of P — V curve 


A 
From graph, [А], = 0.1 M, [В]. = 0.4 M 
[B] 
K, =~ =1.6 
[A] 
C 
HCOOH—— H' -НСОО 
C-x x+0.01 x 
_ (x +0.01)x 
^ — 0.01-x 
neglect x w.r.t. 0.01 due to common ion effect. 
Ka =X 


“Xx =|HCOO | -1.8x10* 


C 


Estate аары Rate of disappearance / appearance 


Stoichiometric coefficient 


C 

Cu(s) | Си (аа) || Cl (aq) | Hg,Cl, (s) | Но(/) | Pt(s), 
Anode : Cu | Си?" 

Cathode : СГ | НоәСЬ | Hg 


A 
i-a-1 


1-1 -1 = 
і-1-(п-1)о son - 


А 
The co-ordination number of a metal crystallising in a hexagonal close-packed structure 
is 12. 
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53. D 

Sol. All the above options are correct. 
54. B 

Sol. 


CH, - CH + CH- CH, —?: CHCOOH + HOOC - CH, 


Бал ол 
Sol. H 
О H 
О Su 
й О 
9 ш 
Н 
56. D 
Sol. Ф? o 
277 -» ONG 
57; В 
Sol. SeQOz is а selective oxidising agent. 
58. D 
Sol. " 
It is given by —C—H group 
59. B 
Sol. Br CN COOH 
/ KCN 4 H,O* * 
COOH COOH COOH 
60. A 


Sol. | PhCOOH + NaHCO, ——»PhCOONAa (Solution) + СО, T +H,O 
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Mathematics PART - Ill 
SECTION - A 
61. A 
2 2 
Sol. ЕСЭ [ei] 2353 
2) 4 2) 4 4 


For x e (—,1) 

= З gx gr 414 28 
4 4 

Now, f(x) = [9* - 3* +1] = (0, 1, 2, 3, 4, 5, 6) 
R; = {0, 1, 2, 3, 4, 5, 6} 


62. C 
Sol. Sum of roots =|a|+ |p| = а - B(- a <0 and B <0) 


Еа 


а а 
В % 1+ Во) 


and product of roots = |о4|В| = |ap| = 


с 
а 


Hence, required equation is 


с 


x? -|> 420046 - pix «e| - 0 


X+ 


63. A 
50, LetP = У ——- 


Differentiating both sides w.r.to z, we get 

nz. 24. 4 " 
————= У--- ... (ii) 
(27-41) r3) 
and put z = 3, then 

not & 1 


(37-1) <43-а;)) 


п-1 n 
From ea. (i), Е -)- WS en a 
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64. C 
Sol. LetA2mA,HsnA 
^ G = АН = тпл? 
" a, b are the roots of t^ — (а + b)t + ab = 0 
or t^ -2mAt + mni? = 0 
TM ama + J(Am?4? - 4mnA?) 
.. (coi акт 
= A m (fm + /(m—n)} 


a:b = Ут + J/(m- n) : Jm - (m-n) 
or Vm - m-n : Vm + ут п 


65. C 
Sol  - any s ENDE 
14 (1-4 x) 
In R.H.S. put x = cos6, then 
1 
; —= + sin(0 / 2) 
TE 1+ 2sin(0/2) ,2 


1+ J2 cos(0/2) prae 0/2 
27 (0/2) 


У = пл + Шоо 
= 4у =4nn+5+0 
sin 4y =cos0 =x 
= sinx =1 (impossible) 
Case ЇЇ: sinx =1 
y=1 
іе., cosx =1 
= sinx =0 (impossible) 


Hence, no solution 
i.e. no. of solutions is zero. 


66. A 

Sol. жуш 2 = [sin x + [sinx + [sin x]]] 
= tsin х]+ [sin x] + [sinx]) 
= [sinx] 


and [y+ [y]] = 2cosx 
= Ду] = (2cos x) 
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=> [y] = cosx 
Case 1 : When -1<sinx <0 
> [sinx] = –1 
Then, у--1 
i.e., [-1]=cosx 
= cosx = -1 
= sinx =0 (impossible) 
Case Il : When 0 <sinx <1 
[sin x] = 0 
then, y=0 
i.e., 0 =cosx 
67. A 
Sol. ~. f(x + y) = f(x)- f(y) 
for Х-у- 
2) = 2? 
їог х-1у-2 
(3) = f(1)f(2) = 2? 
f(n) = 2" 
а= {3) =2° – 8, 
b = #(1) + 43) =2+8 = 10 
and c=f(2)+f(3)=2°+2° -12 
COSA = З апа cosC = 1 
4 8 
cos 2A = 2cos* A-1=2x шин =cosC 
16 8 
22А = С 
68. А 
Sol у =соѕх 
y =sin3x 


? Я T 
г. SINSX =COSX = sin( 5 3 


= эк -т C ( 2-9) 


Case l: when n is even, then 


TU 
Зх =nn+—-xX 
2 


пл m 
= X= — 
8 


(4 
x=, atn-0 
8 
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Then, y= cos 
8 


т т 
= | —,cos— 
(8 J 


y 
Case Il : when n is odd, then 


TU 
3X =nn-—+xX 


пт TU 
or Xo 
2 4 
TU 
=—(forn=1 
(for п=1) 
Then, у =со52-= 
4 42 
E xj 
4' Jo 


Hence, point of intersection is 


(eg) (ns 


69. D 
Sol. Required ways = (°C, х 2С, x 'C,)x2=12 


70. D 
Sol. — (142) (u +1)" (A+ u)" = охусту сати 


Since, Cis the coefficient of o sear ТТЫ 
іе, AW (r2s-t-0) 

Now, C?is the coefficient of Au" A", 
ie., A W(t =S=t='1)- etc. 

and C;is the coefficient of Au^ ^ кр“ 
ie., An (f=S=t=kK) 
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Hence, the coefficient of 77 in 


(1-2) (418 - н)” = С; +C? + C2 +... +С = УС? 
r=0 


Sol. "2x +2у = 4L 
>x+y=2L 


"н-----Х<------- 


г. The are of the rectangle = xy 
= x(2L - x) 


2 
But given, x(2L=x) <= 


=> X -4х+=->0 


Festes 
desee 


Now, x takes values in the interval [0, 2L] 
г. Required probability 
2-48 
| 2 эн dx 2-43 | -21- 2-43 L 
2 ESI 2 2 2212481) (2-4/3 
ae dx 2L-0 с 2L (| 2 
0 


72. С 
Sol. Possible values are —2, —1, 0, 1, 2 
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73. 
Sol. 


74. 
Sol. 


75. 
Sol. 


76. 
Sol. 


15 
i.e., | ШЕТ | 0,0 ШЕК 
-1 1 0 0 1 -1 
1-1 543 
=2, = 50 
11 11 
D 
det(AA~') = (екі) 
1 
det(A)det(A~') =1 = det(A ')- 
ze GER a a estando ыту 


B 
г. Area of quadrilateral OABC = 2 x 3-6 sq. units 


Е| х-4у-0 D(2,1/4) 
(2,0) 

O Aly =0 
Х-2 


4 4 2 

a 5 
or ->=> 

2 2 
2 --5 
г. Required equation is x — 4y + 5 =0 
C 

y =|x-1| 

= у? = (x - 1f 
Change x by —, then required image is 
у? -(-х-1) 
- у? = х? +1+2х 
ог х? -y? +2х+1=0 
р 
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The image of the circle has same radius but centre different. If centre is (a, B), then 
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а-3 8-2 -2(3+2-19) 


1 1 12 +12 

= о-3-р-2-14 
о-17 
В-16 


2. Required circle is (x —17)? + (у—16)° =1 


77. D 
Sol.  - The point ([Р + 1], ІРІ) lies inside the circle 


x? +у? —2x-15=0, then 
[Р +1 + [PP -2]P - ]- 15 «0 


= ([P] +1)? + [PP —2(P]+1)-15<0 
>  2PP-16<0 
=  |Р/<8 at) 


ч Circles are concentric 
2. Point (ІР + 1], ІРІ) lies out side the circle 


x? py? 2х-7-0 
([Р + 1)? -- [PP - 2[P - 1]- 7 » O 
= ([Р + 1])? + [Р]? - 2[Р]—2—7)=0 
[РР + 2[Р]-+ 1-- [PP - 2[P] -9 - 0 
2РГ-8-0 
РГ»4 ... (ii) 
From eqs. (i) and (ii), we get 
4 < [PP < 8 which is impossible 
2. For no value of Р”, the point will be within the region. 


78. B 
Sol. Tangent of parabola у? = 4ax is 
У = тх + G 2. (1) 
т 


Where m = tana 
And equation of normal parallel to eq. (i) is 
у = тх - 2am- am? ... (ii) 
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79. 
Sol. 


80. 
Sol. 
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a 
= +2am+am? 


Distance between eas. (i) and (ii) is 


(1-2) 
_ a(i-m^y — a(1+m*)*? _ а(1+їап? а)? — asec?a 


m4/(1-- m?) m tana tana 


= аѕес? а ·соѕеса 


C 

The tangent at the point of shortest distance from the line x + y = 7 parallel to the given 
line. 

Any point on the given ellipse is (5/6 cos, v3 5110). 

Equation of the tangent is 

xcos@ ysinO = 


+ = 
М6 48 
Itis parallel to x+ y 27 
cos0 сіп0 cos0 sind 1 


=—— => = = 
46 48 (8 40348 

The required point is (2, 1). 

B 


Equation of normal at P(asec ¢,b tan) is 
Hence, co-ordinates of L and M are 


2 2 
-| 2428 ceca 


2 2 
and M= E aves tan respectively. 
Let mid-point of ML is Q (h, k) 
2 2 
Then h= CAU ара 
2ah 
5 шше 2 (ìi) 
2 2 
апа k= id 22 tang 
2bk т 
їапф = (a? +b?) .. (ii) 


From eqns. (i) and (ii) 
4a^h* 4022 
(а? +b?) (а? +0?)? 


sec’ $- tan? $ = 


Hence, locus 
2 2 


Х у 


—— 2-2 „юй +з 
а°+ь°ү (ab 
2а 2b 


Let eccentricity is e. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM(Sol.)-JEE(Main)/19 18 


= а? =b*(e* -1) 
= а? = а?(е? – 1)(е? -1) 
("6° =а?(е? —1)) 
> еге? -е?-ей-1-1 
= e*(e* -1) =e? 
pis е 
\(е° –1) 
81. A 
Sol.  -O0«cos'(n!nx) <1 


If -0 <cos*(n! nx) « 1 
Then, f(x) = lim lim(1-- (cos?(n!nx))") 


= 1+0 = 1, when xis irrational 
and if cos?(n! xx) =1 
> nl nx = гл 


r ; 
=> X = — -rational 

n! 
Then, f(x) = lim lim{1+(cos?(n!xx))"}=14+1=2 


2,х is rational 


Hence, f(x) 
9 го 


82. С 


Sol Given, ,/(x+y)+./(y-x) =a Cos) 
ey ed eg 2. ... (ii) 


a 
Adding eqns. (i) and (ii), then 


24х+у заа 
а 


) >» 4x? 
Squaring, 4x + 4у = а +—,- + 4x 
a 


4459-0954 
ах 
d'y 8 
UR E 2 
dy 2 
dx? а? 
83. A 
Sol  - 1<|sinx|+|cosx|< v2 
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84. 


Sol. 


85. 


Sol. 


86. 


Sol. 


19 


y= | [sin x|+|cos х| | - 1 


Let P and Q be the points of intersection of given curves. 


Now, solving y = 1 and х? + y? = 5 

x? 4125 
25 х= +2 

Р = (2,1) and Q = (2,1) 
Clearly, the slope of line у = 1 is zero. 


х? «y? =5 
x+2y% -0> ШАВЖ: 
dx dx y 


[x9 (x *)9c77 1) ах 
= [ж X795 . (x +1) 5 dx 
- Ts (x77 +1) ах 

Put x"? +1=t 

pdx = d 

CS 


-2/3 


21- 1, if x <log, 2 

e*| |0,if x>log,2 

1 log, 2 2 © 2 
nde 1, ака fal Z lox 


I= [""tdx +0 = loge 2 


0 


Then, -2 | tdt =-2. 


А 
3 
Let | = f 


dx 
2 /(14+x°) 
Since, 1 + x? > (1 +x)? in x є (2, 3) 
=> (14+ x5) > (14 x) 
1 


3 1 3 
А “їхэр « 1, quos 


+С 23(x 7 +1) 2% +С 
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87. 


Sol. 


88. 


Sol. 


89 


Sol. 


90 


Sol. 


= 1<[09,(1+ х) ->1<100,(4/3) 


.1<1 


А 
dy 

We һауе, — - 2x «1 
dx 


=> y =X? +X +c, İt passes through (1, 2) 
040 
Тпеп,у-х +x 


-. Required area = [6 + X)dx = 250 units 


A 


The reciprocal of polar subtangent is +o. 


According to the given condition, 
1 еы dr — kr —1- cre? 
r r° do r(kr – 1) 


В 
If DC’s of line of intersection of planes4y + 62 = 5 апа 2х + Зу + 52 = 5 
аге І, т, п 


04 4т+ бп = 0 
21+ 3m + 5п = 0 
Ё Lm -m-.1 
1 6 -4 453 
EE mus 6 m 4 
„53° 453” 453 


1 6 4 
Also, 6| —— | +5| ——|+9) - —— |-0 
(55) (25) (25 
i.e. line of intersection of perpendicular to normal of third plane. Hence, three planes 
have a line in common. 


B 
Lines are x = az +b, y=cz+d 
x-b_y-d_z И 
а с 1 
and xX=a,z+b,, y=c,z+d, ... (ii) 
X-b;. y-d z 
a Q 1 


2. Lines (i) and (ii) are perpendicular, then 
aa;+cc;+1=0 
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Physics PART –1 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. 


Two particles А апа В, each carrying а charge Q, are held fixed with a separation а 
between them. A particle C having a mass m and charge -а, іп kept at the middle point 
of line AB. 

It displaced through a distance x perpendicular to AB. Assume x «« d. Then: 

(A) Force experienced by C is proportional to x 

(B) Force experienced by C is proportional to d 


(C) Particle C may execute SHM with time period ux 


; TE ; тле 0? ї 
(р) Particle C may executes SHM with time period Q 


If the potential difference of Coolidge tube producing X-ray is increased, then choose the 
correct option(s). 

(A) the interval between А, and A,, increases 

(B) the interval between A,, and à, increases 

(C) the interval between А, and X, increases 

(D) 44 does not change 

Here i, is cut off wavelength and A, and л,» are wavelength of k, and кь 
characteristic X-rays. 


For a single material 

(A) its absorptive power and emissivity, have equal magnitude 

(B) molar specific heat capacity is proportional to its specific heat capacity. 
(C) mass is proportional to number of moles. 

(D) density is proportional to volume of material. 
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A container of large uniform cross sectional area A 
A resting on а horizontal surface holds two 
immiscible non viscous and incompressible liquids 
of density d and 3d, each of height H/2. The lower 
density liquid is open to the atmosphere having 
pressure Po. A tiny hole of area a(a<<A) is 
punched to the vertical side of lower container at a 
height h (0<һ<Н/2) for which range is maximum. 
(A)h=H/3 
H 


(B) Range R = = Range R 


(C) Range R = a 


(D) Velocity of efflux v = дон 


A uniform thin rod PQ of length ‘L’ is moving in a 


ANANNANAANANANANAAAAAAAAN 


uniform magnetic field Во such that velocity of its * в * x санж 
TC 4v : 5 5 5 à 

centre of mass is v and angular velocity is тее х х х -4, х 
Тпеп х х х Q x x 
(A) e.m.f. between end P and end Q of the rod is x 5 x x х 

By v ТЕННИС а HÜ 
(В) end Р of the rod is at higher potential than end О 

of the rod 
(C) end Q of the rod is at higher potential than end P 

of the rod 


(D) the electrostatic field induced in the rod has same 
direction at all points along the length of rod. 
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6. There is an infinite long straight surface having width ‘a’. A point charge ос, 


q is placed at a perpendicular distance 5 from the surface symmetrically lm 
as shown in the figure. If the flux linked with this infinitely long surface P 


due to charge q is -Q. Then find the value of k is 2228 
kg, до ~-a 
S ~ 
(A) 6 (B) 4 2 
(C) 2 (D) 12 


(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 7 and 8 


In the circuit shown in figure, В; = № = R3= ЗО and e.m.f. of each cell 
is E = 4V and negligible internal resistance. All ammeters are ideal. 
Match the following: 


7. Reading of ammeter A; in ampere is 
(A) 2/3 (B) 4/3 
(C) 1 (D) 4 
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8. Reading of ammeter A; іп ampere is 
(A) 8/3 (B) 1/3 
(C) 1 (D) 2 


Paragraph for Question Nos. 9 and 10 


7/777777777777777772? 


Smooth, horizontal surface 


9. The thin rod is released from the vertical position as shown, and falls by itself, then 
angular speed of the rod just before it falls flat, will be 
g 3g 
A) |= Б) 174 
4 Ve (8) 12 
49 69 
C) |/-Г D) |23 
( ) 4 | ( E Т 
10. KE of the rod, just before it falls flat, will be 
2 
(А) та/ (В) m9 
4 А 
С) mg— D) та 
(C) тот (D) mg 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. 


12. 


13. 


14. 


15. 


А 10 kg mass rests on a horizontal frictionless table. How much energy (їп Joule) is 
needed to accelerate the mass from rest to a speed of 5 m/s? 


A block of mass 2kg is gently placed over a massive plank moving horizontally over a 
smooth surface with velocity 6 m/s. The coefficient of friction between the block and 
plank is 0.2. The distance travelled by the block till it slides on the plank is (0-10 m/s?) 


The two ends А and B of a uniform rod of length = ү _ogmis 
іт are moving with velocities Va and Ура shown. The à 
velocity Vp (m/s) is 


A hollow sphere and a solid sphere have equal mass and equal moment of inertia about 
the respective diameter. Find the ratio of their square of radii is given by 


A steel wire of cross-sectional area 2mm^and Young's modulus 2x10" N/mfis 
stretched longitudinally by a force of 200 N. The elastic potential energy stored per unit 
volume in the string is n x 104. Find the value of 'n'. 
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17. 
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A uniform electric field E is present horizontally along the paper 
throughout region but uniform magnetic field Bo is present 
horizontally (perpendicular to plane of paper in inward direction) ЭЕ Q 
right to the line AB as shown. A charge particle having charge q 

and mass m is projected vertically upward and crosses the line 

AB after time tọ. The speed of projection if particle moves after to 

with constant velocity. (given gE = mg) is пі. Find the value of 'n. 4т - 
(g = 9.8 m/s?) 


> 


oy----- 


A cylindrical uniform rod of mass 0.72 kg and radius 6 cm 
rests on two parallel rails, that are d 2 50 cm apart. The rod 
caries a current | = 48A (In the direction shown) and rolls 
along the rails without slipping. If it starts from rest, uniform 
magnetic field of magnitudes 0.25 T is directed 
perpendicular to the rod and the rail, then find the friction 
force(In N) between rod and rails 


A system of coordinates is drawn in a medium whose refractive 


; 2 
index varies as u- ——, 
1-у 


where 0<у<1. А ray of light is 


incident at origin at an angle 60° with y —axis as shown in the 
figure. At point P ray becomes parallel to x-axis. Find the value of 
ІН; 
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Chemistry PART -II 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


24. 


Choose correct statement(s) regarding РСІ5 molecule. 

(A) Phosphorus uses 3d orbital in hybridization 

(B) Three different bond angles are observed in the molecule 
(C) In solid state it contains ion-pairs 

(D) All P — Cl bonds are of equal length 


Which of the following solution(s) form buffer if they are taken in 2 : 1 molar ratio? 
(А) СНзСООН and CH3COONa (B) МНДОН and NaCl 
(C) NH4OH and МН.СІ (D) NaHCO; and Na?COs 


Which of the following compound(s) on catalytic hydrolysis forms carbonyl 
compound(s)? 


(A) СНӘСН = СН; (В) CH3C = CH 

(C) СНзС = СОСН» (D) HC =CH 

Which of the following compound(s) contain(s) hydrogen atoms? 
(A) Silicate anions (B) Silicones 

(C) Silanes (D) Selenes 

Which of the following complex(es) is/are insoluble in water? 

(А) Na[Zn(CN)a] (B) [Co(NHs)3Cls] 
(С) [Cr(H2O)g]Brs (D) H2[SiF¢] 


FeCl, +K,| Fe(CN), | ——Precipitate 4 
3 6 


The correct statement(s) regarding the precipitate in above reaction is/are 
(A) it is blue in colour 
) one mole of the precipitate can consume 12 moles of NaOH 
) the maximum van't Hoff factor of the ppt. can be seven 
) 


(B 
(C 
(D) the ppt. becomes soluble in hot water 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 25 and 26 


For dissociation reactions, like 250, (0) —— 2S0, (g)+ O, (g), the degree of dissociation of 
SO; сап be determined by vapour density measurement of the reacting species through the 
following relation. 

D-d 
(n-1)d 
The molecular mass of the reaction mixture at equilibrium is 60. Initially only SOs was taken for 
the reaction. 
Answer the following questions on the basis of above write up. 


25. What is the value of 'D' in the reaction? 


(A) 60 (B) 30 

(C) 40 (D) 80 
26. What is the value of ‘о’ for the reaction? 

(A) 0.2 (B) 0.4 

(C) 0.6 (D) 0.8 
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Paragraph for Question Nos. 27 and 28 


OH 


улаг (P)+(Q) 


s (R) Ck (S)«(T)«(U) 


^ hv 
(S) 5 Monosubstituted product 
(T) + Disubstituted product 
(U)  Trisubstituted product 
Answer the following questions on the basis of above write up. 


27. The unknown compounds S, T, U are 
(A) position isomers (B) functional isomers 
(C) metamers (D) different compounds 


28. The most deactivating unknown compound towards EAS reaction is: 


(A) R (B) U 
(C) Т (0) 5 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29. The energy of the first orbit of hydrogen atom is -13.6 eV. If the fourth ionization enthalpy 
of beryllium atom is expressed as Y х 10 '? J, what is the value of ‘Y’? 


30. How much heat is absorbed in calorie unit by heating 5 moles of a gas at constant 
pressure from 900 K to 1727.21 K? 
[Cp = 4R, R = 2 Cal] 
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32. 


33. 


34. 


35. 


36. 
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What is the kinetic energy of one mole of helium gas at 10000 К іп kJ mol” unit? 


Optically active chloride (P) —©°"— (О) 


(9) 5599. (R)« (S) 
ajor inor 


(RH) тШ) 
‘Q’ forms a hydrocarbon when treated with C;H5MgBr. ‘U’ is the simple aliphatic 


aldehdye that give aldol condensation. (T) is acetophenone. What is the molar mass of 
(P) in gram unit? 


O 


| | 
(X) ш = SCLC SCH aco: 


Decarboxylation 


One mole of (X) on heating produces one mole of acetone and three moles of CO». The 
tri-sodium salt of the keto acid (X) reacts with CH3COCI in presence of pyridine to form 
acid anhydride. How much CH3COCI in gram can be completely consumed by one mole 
of the tri-sodium salt of (X)? 


(P) H —, (О) —Beeseneon , (R) 


metal chloride green ppt. green solution 
H2O. CHCOOH 
(PS «== штуу 
2 
Soln yellow soln yellow ppt. 


What is the molar mass of (P) in gram unit? 


Electrolysis of molten CuSO, is carried out in an electrolytic cell, using inert electrodes. 
How many gram of copper will be deposited at cathode by passing 14 F of electricity 
through the cell? 


How many gram of magnesium carbonate (MgCO3) сап be completely dissolved in 3.26 
litre of 5 M HCI solution according to the following reaction? 


MgCO, +2HCI——>MgCl, + CO,  H,O 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-II (Paper-1)-PCM-JEE(Advanced)/19 12 


Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37.  Iff(x)-2x-sinx and g(x) = 3x, then 


(A) range of gof is R (В) gof is one – one 
(C) both f and g are one — one (D) both f and g are onto 
38. (іт Ух (Vx = vx) equals 
__In(i+x)-x .. 1-cosx 
(A) Me (8) um x? 
(C) im СІ (D) lim vx 
Х-» Х 


Jf Ц051-1)8 x »2 


39. lf f(x) = then 
5x+1,x<2 
(A) f(x) is not continuous at x = 2 
(B) f (x) is continuous but not differentiable at x = 2 
(C) f (x) is differentiable everywhere 
(D) the right derivative of f(x) at x = 2 does not exist 


n n+1 n+2 
40. If f(x) 2 "P, TUE (ep 


n Ж 
n С, n+1 Сы п+2 С. 

f(x) is divisible by 

(A) n? «n1 (B) (n^ 1)! 

(C) n! (D) n? +3n+1 


where the symbols have their usual meanings, then 
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The solution/s of the equation 9 cos" x + cos? 2x + 1= 6cos? хсоѕ2х + 6cos? x - 2cos2x 
is/are 


(A) х=пт+ 5, nel (B) х=пл+сов' (ден 
(C) x=nteos” Ёл: (D) x =nz, nel 


2 2 


If a straight line through a point P(a,2), a #0, meets the ellipse Sta at A and D 


and x — and y-axes at В and С respectively such that PA x PD -РВхРС, then "а" can 
lie in the interval 


(А) |7, ©) (В) (-12, - 8) 
(С) (-5, 0) (D) (10, ©) 
(Рагадгарһ Туре) 


This section contains TWO paragraphs. Based on the paragraph, there аге TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 43 and 44 


Let a,,a,,a,,... be a harmonic progression such that a,=5 апа a, = 25. 


43. 


44. 


The value of n for which a, is maximum is 


(A) 22 (B) 23 
(C) 24 (D) 25 
The least value of n for which a, <0 is 

(A) 22 (B) 23 
(C) 24 (D) 25 
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Paragraph for Question Nos. 45 and 46 


Let А(4,-2) and В(0,1) be two points on a parabola, the normals at which intersect at the 


point P(2,2). 
45. Тһе equation of the directrix of the parabola is 
(A) х-у-1-0 (B) x 22 
(O)y = -3 (D) 2x+y-1=0 
46. The focus of the parabola is 
6 6 16 7 
А)|-.-- B) | —,-— 
(2-2) в (2-2) 
12 6 6 6 
О) | —,— Die 
( ТЕ 3 ( | 5 Э 
SECTION – D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


47. 


48. 


If 2 « x? <3, then the positive root of (х?) = MI (where (x) denotes the fractional part 
X 


of x) is equal to 


Let ЕЛЕНЕ! where [.] denotes the greatest integer function. The 
хә їпх X 


number of divisors of L is equal to 
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50. 


51. 


52. 


53. 


54. 
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1 220553 for all xy eR, xy «1 and їп ©) - 2, then the value of 
y Х-» 


The number of solutions of the equation ЫН +2nx = х? +n? +1 is 


The minimum value of (tanA -cosB) + (cot A – sinB} , where A and B are independent 


variables, is of the form a = Бб: where а, b, c are natural numbers. The value of 
a+b+c is equal to 


The smallest value of ‘a’ for which the inequality (a —1)x^ - (a - 1) x - (a7 1) 20 holds 
for all x 2 2, is equal to 


Three distinct dice are thrown and the sum of the numbers appearing on the top faces is 
12. If n is the number of ways in which this is possible, the sum of the digits of n is equal 
to 


The papers of 4 students can be checked by any one of the 7 teachers. If the probability 
that all the 4 papers are checked by exactly 2 teachers is A, then the value of 50A is 
equal to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION- A 
1. АС 
Sol F= ыш. ч 20 
а ned 
3 
E F _ е M m пета 
т ле,та 4Са 

2 ВС 


h у оу 
Sol. As A, - 25 and as V increases. A, decreases but characteristic wavelengths do not 


change so interval between i,, & A, increases and the same for the interval between 


Aig 87 
З. АВС 
Sol. e=a 
And p= 2 
V 
4 ABD 


Sol. Bernoulli's theorem for an orifice at depth ‘x’ in liquid ‘3d’. 


Po + [dar + Sd. | = Р, + 5xSdxv" (1) 
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Sol. 


Sol. 


10. 


Sol. 


11. 


Sol. 


H 125% 
—-x--gt ‚..(2 
5 X= 59 (2) 
R=Vt ЯС) 


Solve for R and apply maxima/minima. 


ABCD 
Due to rotation no potential difference will be across the end. 


B 

Consider three more identical surfaces, such that a square shaped cylinder is formed 
with point charge at the centre. Flux will be equally divided between these surfaces. 

B 


A 
(for Q. 7 & Q. 8) 


On solving by KVL we get, i, — 5, | = ^ 


=> i= = and i, 2i, =0 


So reading of ammeter A; is E/R = 4/3 
A» is 2E/R = 8/8, Аз is zero and AV» = 4V 


B 
4 (i) 
К; = mg 
2 
and 1 mi? -mg 
2 3 2 
x ose с. 
4 а 0 
7УУУУУЛУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУ: 
В 
2 
Құ- mg 
SECTION - D 
00125.00 


Energy required = amv? = 5х10х5х5 = 125 J. 
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12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


16 


Sol. 


17. 


Sol. 


18. 


Sol. 
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00009.00 
a= ug 
6° -0* - 2xugS 


00015.00 
V4cos0, = V, cos0, > V,=15m/s 


00000.60 


мн: - EMR? 


00002.50 


EPE per unit volume = stress x strain 


00019.60 
When crosses AB A 


qvB, cos 0 = mg 4 Ч 
qvB, sino = gE NC 
E mg 


tano = 95 =1 
mg 


0-2 
4 


Е 
along horizontal v cos 0 = Ty 


u- gt, =vsine 
СЕЗІ = 200 
т 


00002.00 
F _ idB 1 


f= — 
3 3 T acm 
48 x0.5x0.25 

=> ——— Reg 


3 = 2.00 Ев = idB 


00000.39 
Applying Snell's law between the points O and P, we have 


УЗ 1, 2 
2 (1+Н°) 


2x sin60° = (sin 90° ) x 


(t H)- -> H- Ez) 


©] 
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Chemistry PART - II 
ЅЕСТІОМ – А 
19. АВС 
Sol. РС has trigonal pyramidal structure. 
20. ACD 
Sol. Тһе ratio of [salt] to [acid] or [base] should be 1 : 10 or 10 : 1 for buffer solution. 
21. BCD 
Sol. СН, СН = CH» will form alcohol upon hydrolysis. 
22. BCD 
Sol. Silicones contain carbon, silicone and oxygen. Silanes and selenes contain silicone and 
hydrogen. 
23. B 
Sol. К contains no complex ions. 
24. АВС 
Sol. Тһе precipitate is Fe;[Fe(CN)g]s. 
25. С 
So. D= mol.mass of SO, _ 80 _ 40 
2 2 
26. С 
Bol gee едО og Wages 
(1.5-1)30 15 
27. D 
Sol. OH OH CH3 СН»С! CHCI» 
CH3 
CH3 
28. B 
Sol. СО, 
U= 
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SECTION – D 


29. 00348.16 
2 
Sol. LE, of Ве = EI 1 бош?!) 
n 


= 16 х 13.6 х 1.6 x 10? = 348.16 x 1077 
-Үжх1079,) 
2. Y = 348.16 


30. 33088.40 
Sol. AH =nCpAT=5 x 4R x (1727.21 - 900) 
-5х4х2х 827.21 = 33088.40 Cal 


31. 00124.71 
So. KE =SnRT s 8.314x10? x10000 = 124.71 kJ 
32. 00168.50 
P = Ph - C - CH2 - СНз жандан 
! он 
сн; Ph 
| R= | 0-0Н-СН, 
5 = Ph - C E CH2CH3 H3C 
T = PhCOCHs, U = СНуСНО 
33. 00235.50 
E | „соон 
Xis НООС - CH2 -C - CH —^ 9 CH,COCH, +3CO, 
COOH 
Ї j СООМа 
NaOOC - CH2- C - CH + 3 CHSCOCI 
N 
COONa ЕТЕТ 


E.g. RCOONa + СН,СОСІ—_ > RCOOCOCH, + HCI 


34. 00158.50 

Sol. P = CrCl; 
Q = Cr(OH); 
R = [COH 
S= NasCrO, 
T= BaCrO, 
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35. 00444.50 
Sol... Си?“ +2ге ——>Си 


2F deposits one mole 
14 F will deposit 7 mole 
Mass of Cu = 7 х 63.5 = 444.5 g 


36. 00684.60 


ЕЕ асасы 000. - 


1000 | 1000 


Moles of MgCO; = E =8.15 


Mass of MgCO; = 8.15 x 84 = 684.6 g 


16.3 


a HQ ——————————— e Ó n HÀ 
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Mathematics PART - Ill 


ЗЕСТІОМ – А 


37. ABCD 
Sol. (gof)(x) -(2x-sinx) 
Range of (gof) (x) is R. 


1/3 


38. BC 
So. lim Vx (Vx +1- vx) 
TETEE 22 
NX d Nx 14141 
x 
x? 37 
In(1+x)-x C 2°3 3 с 1 
Option (A): lim Ж = lim <2 аз: 
2sin? 2 
Option (В): lim —°95® | 211 


/ е0 1 1/2 = 1 1/2 
Option (C): lim шла БЫН ей 
x0 X x20 (1 $ x)-1 2 
Option (D): lim vx раи 


ТЭГ Хн тки 2 v2 
1+,/14+ — 
x 


39. AD 
So. t(x)-['(t«]t-1)dt x »2 
1 x 1 
=| (2-t)at+ f, tdt = Hl 
1 2 
We have, f(x) = 2х ша 
5Х-1, x<2 
5 lim f(x)=3 and lim f(x) =11 
Hence, f(x) is not continuous at x = 2. 
nr(2)- im e 7 12) 
һо h 


1(2 һу +1-11 


=lim 
һ-0 
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. (2-0) -20 
= lim 2—————— — > +оо 
һо 2h 
40. AC 
n n+1 n+2 n п+1 n+2 
Sol. f(x) = "р. nDe тов = п! (n +1)! (n 2)! 
"С, c MEC is 1 1 1 
Applying C, — C, - C, and C, э C, - C,, we get 
n 1 2 
(х) =! n.n! (n° + Зп 1) п =n!(n? +n+1) 
1 0 0 
41. АВ 


Sol. | 9cos" x «cos? 2x +1- 6соѕ° xcos 2x — 6cos? x + 2cos2x = 0 
=> (Зсов%х-1-сов2х). -0 
=  cos’x(3cos* x-2)=0 
= cosx =0 


T 
x=nr+—,nel 
2 
4 2 
or COS X=— 
3 


cos X = +4— 


X=mn+cos" (2 mel 
42 ABD 


Sol. Let any point on the line through P be x =a+rcos0, y -2«rsinO. 
2 2 


Put this in +7 = 1 and ху-0. 
9 4 


PA x PD =PBxPC 
=> 2asin20+5cos 20 =13 


=> 13<V407 +25 


IIS 


43. C 
44. D 
Sol. (for Q. 43 & Q. 44) 
Let b, =. 
а, 
; 1 1 
b,,b,,b,,... are in A.P. with b, = г; D; = 55 
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47. 


Sol. 


48 


Sol. 
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If d is the common difference of this A.P. then 19d == ES - = oe 
25 5 25 
24 
22475 
4(n-1 = 
аи )d- s ee 
_ 475 
^ 99-4п 


Note that a, is maximum if 99 — 4n > 0 and 99 – 4n is least 
eene л =>ns<24 


Thus, a, is maximum for n=24. 
Also, a, <0 if 99-4n<0 


=> п> эп>25 


Thus, least value of n for which a, < 0 is 25. 


C 

B 

(for Q 45 & Q. 46) 

The normals at A and B are perpendicular. Hence, AB is a focal chord. Use 

(1) The directrix is perpendicular to the line joining the mid-point of a focal chord and the 
point of intersection of tangents or normals at the ends of the focal chord. 

(2) The focus is the foot of the perpendicular from the point of intersection of tangents to 
the focal chord. 


SECTION- D 


00001.62 
2<х°<3 > {x?} =x? -[x? ]=x?-2 


Also, 42 <x< V3 


or m зы ёё. 
Ма x /2 
il_1 
x| х 
Hence, iunt 
Х 
or x? -2x-120 
or (x+1)(x? -x-1)20 
x 1*5 (^ x» 0) 
2 
00008.00 


For x>0, sinx «x 
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sinx 
—— «1 
Х 
For х<0, біпх>х 
sinx 
——— «1 
x 


Hence, LAESA + ES -100-98-198 


х-0|| sinx Х 


49. 00005.24 
х-у 
Sol. Given, f f(y)=f 
о iven, f(x)+f(y) ЕЗ 
Putting x = 0, у = 0, ме get f (0) =0 __.................... (i) 
and putting y = —x, we get 
f(x) +f(-x)=f(0)=0 
f(x)e-t(-x) | 25 eee (ii) 


Now, f'( j= im 0210100 
ig 515) [from Eq. (ii)] 
h>0 h 
| x+h-x | h 
{Л 
i 1+(x+h)x . o] 
= | lim 
h>0 h h>0 


h 
rar di +х? + xh) 


NM [m 3-2 


x90 X 


- © — — МУ 
о 
— o ~ ~x > 
Ш 
e 
+ 
O 
Ш 
о 


50. 00001.00 
Sol. өн(2|-1-8 – 2пх + л? 


= sin( 5) -1=(x-) 


LHS <0 and RHS >0. 
Then solution is obtained if LHS = RHS = 0 апа x = л satisfies both. 
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51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol. 
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00007.00 

The given expression can be interpreted as the square of the distance between the 
points (tan A, cot A) and (cosB, sinB). 

The minimum value of this distance is the minimum distance between the curves xy = 1 


and х? « y? =1. 


00002.33 
a(x? -x «1)- (x +х+1)>0 


„ Хх +x+1 (x*-x+1)+2x 


x53 4:1 х= 


ЙБ 
Now, for x 2 2, the minimum value of X -— 15 2 
Х 


7 
> a2— 
3 
00007.00 
X, +X, +X, =12 
t,+t, +t, =9 Total solutions (t, =x,-1) 
y +t, +t, =3 Extra solutions (у, =t, - 6) 


00006.12 
Total number of ways in which papers of 4 students can be checked by seven teachers 
=7 
Now, number of ways of choosing 2 teachers out of 7 is °С, = 21 
Number of ways in which 4 papers can be checked by exactly two teachers = 2* – 2 = 14 
-. Favourable ways =(21)(14) 

(21)(14) 6 


г. Required probability = 7—74 ag 
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Time Allotted: 3 Hours Maximum M arks: 180 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 
e Each Part is further divided into Two Sections: Section-A & Section-D. 


1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART –1 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. 


In the given circuit, initially the charge on capacitor is Q,. At C 


t = 0 switch S is closed. Which of the following statement(s) 
is/are correct? 


(A) Maximum current through the inductor is 9% L 5 


VLC 
(B) Charge on the capacitor is zero at t = svc 


(C) Current through the inductor is maximum at t = svc 


2 
(D) Maximum magnetic energy сап be stored in the inductor is 3 


The positive charge Q is placed in the cavity of the spherical 

conductor. 

(A) the induced charge at the surface 1 is -О and on the surface 2 
is +Q 

(B) the surface charge density at inner surface is uniform 

(C) the surface charge density at the outer surface is uniform 

(D) the charge Q does not experience electric force if it is placed at 
the centre of the spherical cavity. 


In case of earth: 

(A) Potential is minimum at the centre of earth 

(B) Potential is same, both at centre and infinity but not zero 
(C) Potential is zero, both at centre and infinity 

(D) Field is zero, both at centre and infinity 


Space for Rough work 
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In the given figure, the block is attached with a system of three ideal 
springs A, B, C. The block is displaced by a small distance x from its 
equilibrium position vertically downwards and released. T represents 
the time period of small vertical oscillations of the block. Then (pulleys 
are ideal) 


(A) Т-2л, 17 
2k 


(B) the deformation of the spring A is (2/11) times the displacement of 
the block. 

(C) the deformation of the spring C is (1/11) times the displacement of 
the block. 

(D) the deformation of the spring B is (4/11) times the displacement of 
the block. 


In an interference arrangement, similar to Young’s double slit S, 
experiment, the slits S; and S» are illuminated with coherent | 


microwave sources, each of frequency 10° Hz. The sources 4/2 
are synchronized to have zero phase difference. The slits are 
separated by distance d = 150.0 m. The intensity / is an| 
measured as a function of 0, where 0 is defined as shown in 5, 
the figure. If l is maximum intensity, then ka for 0 < 0 < 90 is 

given by 

(A) 1, =l for 0 = 0° (B) lo) -(/2) for 0 = 30° 


(C) li = / 4) for Ө = 90° (D) ka is constant for all values of Ө 


A particle is projected from origin with velocity y (j) 
0 =(i+]+ ж) m/s. Horizontal surface lies in X — Y plane, 
then (take g = 10 m/sec’) 


(A) Time of flight = - sec 


(B) horizontal range = =m 
(C) Maximum height =m 
(D) Maximum height = =m 


Space for Rough work 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and 
LIST - Il. FOUR options are given representing matching of elements from LIST - І and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


7. 


1151-| shows four situations of standard young’s double slit arrangement with screen 
placed far away from the slits 5, and S». In each of these cases S.P, = S2Po, S.P, - 
SP; = №4 and S,P» — SP2 = 2/3, where à is the wavelength of the light used. In the 
cases В, C апа D, a transparent sheet of refractive index и and thickness t is pasted on 
slit 52. The thickness of the sheets are different in different cases. The phase difference 
between the light waves reaching a point P on the screen from the two slits is denoted 
by (p) and the intensity by 1(р). Match each situation given in 1151-1 with the statement(s) 
in List-ll 


List - | List - II 
(P) S2 tp, | (1) | 6(В,)-0 
Р: 
Po 
$i 
(Q) | (u-1)t=a/4 52 | tp, |(2) | 6(Р,)-0 
|р, 
$i 
(R) | (u-1)t=a/2 52 | tp, | (3) | ЦР,)-0 
tp, 
$i 
(S) | (и-1)1-32/4 52 J bp. | (4) | I(P,)>I(P,) 
ір; 
$i 
(5) | (P) (P) 


The correct option is: 
(A) P21,4; 9-3 ; А5 ; 5-3,5 (B) Р 1,3 ; 9-4 ; А5 ; $534,5 
(C) P21,4 ; 62 ; А3 ; 5-3,4,5 (D) Р 1,2; 0-5 ; А4 ; 5-1,5 


Space for Rough work 
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8. One mole of a monatomic ideal gas is 
taken through a cycle ABCDA as shown in 
the P-V diagram. Column Il gives the 
characteristics involved in the cycle. Match 
them with each of the processes given in 


Column l. 
List - 1 List - Il 
(P) | Process A > B (1) | Internal energy decreases 
(Q) | Process B C (2) | Internal energy increases 
(В) | Process С > D (3) | Heat is lost 
(S) | ProcessD >A (4) | Heat is gained 
(5) | Work is done on the gas 


The correct option is: 


(A) P21,3,5 ; Q1,3 ; R-2,4 ; 5-3,5 (В) P21,2,5 ; 9-1,2; А4 ; S23,5 
(С) Р-1,5; 6-1,3 ; 2,4 ; 554,5 (D) P23,5 ; 0-1,4; 2,3 ; 5-2,4 
9. Average speed of a bus measured by six different students is given as follows: 
Student E pnd gd ath pih e^ 
number 
.. 125m/s | 12.3 т/ѕ | 11.8m/s | 124 m/s | 12.2m/s | 12.6 m/s 
List -! List -ll 
(P) | Mean absolute error (1) |+0.2 
(Q) | Mean value (2) | 12.3 m/s 
(R) | Relative error (3) | +0.0163 
(S) | Percentage error (4) | + 1.63 96 
The correct option is: 
(A) P233; 0—1; R22; S4 (B) P231; Q22; R23; 5—4 
(C) P231; 9-3 ; А4 ; S—2 (D) P1 ; Q>4 ; АЗ ; S2 


Space for Rough work 
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10. In the circuit shown in figure A B 
two coils are arranged as 
shown. іп 151-1, some 
operation which is carried 
out in circuit | is mentioned 


and in List-ll з X Y 
В E Ri 
about its effect. Match the entries of List — | with the entries of List-ll. 


List - 1 List - Il 


(P) | Switch S is closed (exclude small | (1) | Current in В; is form X to Y. 
switching time) 


(О) | Switch S is closed for long time then it | (2) | Current іп А; is form Y to X 
opened for this transition time. 


(R) | If coil A is move, perpendicular to B, | (3) | No current is flowing through R4. 
switch S is closed. 


(S) | The battery of constant emf is replaced | (4) | Current in R; can be from X to Y 
by a varying emf and switch S is closed. or form Y to X. 


(5) | Coil B will attract coil A 


The correct option is: 


(A) P32 ; 0-1, 3; R>5 ; 5-4 (B) P33 ; 02 ; R2, 5; 52344 
(C) P33 ; 9-4 ; А1, 2; 5-4 (D) P>1 ; 9-2, 5 ; А2, 5 ; S54 
SECTION – р 


(Numerical Answer Туре) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. Two blocks of masses 2kg and 5kg are connected by a light string passing over 
a frictionless pulley. Find the tension (in Newton) in the cord connecting the masses. (G 
= 9.8 М/59) 


12. A bullet losses 19% of its kinetic energy when passes through an obstacle. Find the 
fractional change in its speed 


Space for Rough work 
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13. 


14. 


15. 


16. 


17. 


18. 
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A 10 m wide spacecraft moves through the interstellar space at a speed 3 x 10° m/s. 
A magnetic field B = 3 x 107 T exists in the space in a direction perpendicular to the 
plane of motion. Treating the spacecraft as a conductor, calculate the emf induced 
across its width. (in volt) 


The refractive index for water w.r.t. air for a sound wave if the velocities of sound in 
water and air are 1440 тв” and 340ms !, is approximately, 


Two glass plates are separated by water. If surface tension of water is 75 dynes per cm 
and area of each plate wetted by water is 8 cm? and the distance between the plates is 
0.12 mm, then the force (in newton) applied to separate the two plates is 


An organ pipe P, closed at one end vibrating in its first overtone and another pipe Р, 
open at the both ends vibrating in its third overtone are in resonance with a given tuning 


fork. The ratio of the length of P; to that of P; is 3 then n=? 


Gravitational filed in a region is given by E =(3i-4j)N/kg. Find out the work done (in J) 
in displacing a particle of mass 1 unit by 1m along the line 4y = 3x + 9? 


Figure shows a uniform disc of radius R from which a hole 
of radius R/2 has been cut out from left of the centre and is 
placed on right of the centre of disc. The centre of mass of 
resulting disc is at a distance R/n from centre of uniform 
disc. Find the value of n 
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Chemistry 


PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. | The paramagnetic species out of the following is/are 


(A) О; (B) N; 
(C) OZ (D) М 
20. Тһе following data are given for the reaction 
X(g) + Y (g) —— Product 
No. of | Initial concentration of | Initial concentration of Rate of reaction in 
expt. X in ‘M Yin 'M' M s” unit 
1. 0.1 0.1 2 x 10° 
= 0.2 0.2 4 x 10° 
3. 0.4 0.2 8x 10° 


Choose the correct statement(s) from the following 
(A) The order of reaction w.r.t X is one 

(B) The overall order of reaction is one 

(C) The rate constant of the reaction is 2 x 107767 
(D) 


D) The half-life of “Ү” does not depend on its concentration 


21. In which of the following compound(s) the C — СІ bond is shorter than that in C2HsCl? 


(A) 


CI 


(В) СН»-СН-СІ 


СІ 


МО, 
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ps 
а - СНз 
СНз 
Which of the following reaction(s) form the above compound? 
Gis з 
(А) CHg-G—Cl «NaOCH, —> (в) CHg-G—OH ——, 
CH3 CH3 
(в CHa - C = CH Не(ОСОСНь),,ОНОН , 
(C) CHsC СНз-0—0К — — (0) R NaBH4 


CH3 


Which of the following statements is/are true about an azeotropic mixture? 

(A) An azeotropic mixture boils at constant temperature 

(B) The composition of an azeotropic mixture changes on distillation 

(C) An azeotropic solution of two liquids has a boiling point lower than that of either of 
them when it shows positive deviation from the Raoult’s law 

(D) An azeotropic solution of two liquids has a boiling point higher than that of either of 
them if it shows positive deviation from Raoult’s law 


Which of the following statements is / are correct 

(A) The coordination number of each type of ion in CsCl crystal is 8 

(B) A metal that crystallizes in bcc structure has a coordination number of 12 
(C) A unit cell of an ionic crystal shares some of its ions with other unit cells 
(D) Length of the unit cell in NaCl is 552 рт (г. = 95pm;r,, = 181рт) 


Mop 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and 
LIST - Il. FOUR options are given representing matching of elements from LIST - І and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


25. 


26. 


Match the bases mentioned in List - | with their properties mentioned in List - Il. 


List - 1 List – Il 

(P) | LiOH (1) | Undergoes dehydration on heating to 
produce normal oxide 

(Q) | NaOH (2) | Used as an antacid 

(R) | KOH (3) | Used to prepare soft soaps 

(S) | Mg(OH)? (4) | Absorbs СО: to form a compound 
which hydrated form is called 
washing soda 


The correct option is 
(А) Р 3; О > 4; К 1; 5 > 2 (B)P 1; Q> 3,4; В 3; 5 1, 2 
(С) P—523;Q—5 1; К 3; 5 > 4 (D) P > 1; Q > 3,4; R 2; 5 — 2,4 


Match the alkyl chlorides mentioned in List-I with the nature of their elimination reaction 
products mentioned in List- Il. 


List — 1 List — Il 
(P) CoHs (1) | One product shows geometrical 
isomerism if formed through E» 
CH3 - CH - rud - CH3 mechanism 
CI 
(Q) CoHs (2) | One product shows geometrical 
| isomerism if formed through E, 
СНз - CH - СН» - СН» - CI mechanism 
(R) C2H5 (3) | One product shows optical 
isomerism if formed through E» 
CH3 - е - CH2 - CH3 mechanism 
Cl 
(S) C2H5 (4) | One product shows optical 
| isomerism if produced through E; 
Cl - CH2 - CH - CH2 - СНз mechanism 


The correct option is 
(А)Р-30-45-15-2,3,4 

(В) Р 2,3; 0-1,4; А 3; 5 1, 2 

(C) Р > 1,2,3,4; Q ~ 2,3,4; К > 1,2; 8 ~ 2 
(D) Р 1; Q > 3,4; R > 2; S > 2,4 
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Match the compounds mentioned in List -I with their characteristics mentioned in 1151-1! 


List - 1 List — Il 

(P) | CH;3COCI (1) | Forms СНзСООН as only or one of 
the products on hydrolysis 

(Q) | CH3COOC2Hs (2) | Forms two organic compounds on 
hydrolysis 

(В) | (CH35CO);O (3) | Hydrolysis is irreversible in both 
acidic and basic medium 

(S) | СНӘСОМН; (4) | Undergoes the easiest nucleophilic 
substitution reaction among the four 
compounds 


The correct option is 
(А) Р 3; 9 > 4; К 1; 5 > 2 (В) Р > 2,3; Q 3,4; RO 3; 5 1, 2 
(C) P 1,3,; О > 1,4; К > 1,2; S > 2 (0) P 1, 4; Q— 1,2; В 1; 5 > 1,3 


Match the precipitates of the compounds listed in List -I with the solvent(s) listed in 
List-ll. 


List – 1 List — Il 
(P) | Zn(OH): precipitate dissolves in (1) | Potassium cyanide 
(Q) | Cr(OH)s precipitate dissolves in (2) | Ammonia solution 
(R) | AgCl precipitate dissolves in (3) | Sodium hydroxide 
(S) | CuS precipitate dissolves in (4) | Hydrochloric acid 


The correct option is 

(А) P > 1, 2,3, 4; 0 – 2,3, 4; В – 1, 2; 5 – 1 
(В) Р 2,3; 0 > 1,2; А 3; 5 1, 2 

(C) P 1,3, Q > 1,4; К > 1,2; S > 2 

(D) P 2, 3, 4; О > 3; К 1; 5 > 4 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29. The following two reactions attain equilibrium in a container by taking in initially only 
FeSO,, and О» gas is passed then 


2FeSO, (s) ——Fe;O, (s) + SO, (g) + SO, (g);K, = 900cm* of Hg 


250, (g) + О, (9g) —— 2S0, (g);K,, - 25x10 * ст" of Hg 
What is the equilibrium partial pressure of O2(g) in cm of Hg unit? 


30. The molar mass of the salt MX» is 208.3 g. The solubility product of MX? is 4 x 10°. How 
many gram of the salt should be dissolved in water to form 10 litre saturated solution? 


31. KO, (s)+CO,(g)——>P(s) + Q(g) 


| 20 (воп) * S(soln) + Q(g) 
| (оту T solution 
tarch 


What is the molar mass in g of the heaviest unknown product (out of P, Q, R and S) in 
above reactions? 


32. (P) KOH »(Q) Br, /CCI, >(R) 


Alcohol, A 


(Alkyl chloride) 


CH, CH CH, « KOH(1 eq) (S)« KOH(1 eq) 
Хо 


-Br H2O, Sy1 


How many grams of (P) is required to form one mole of 2, 3-dimethylbutane upon 
treatment with sodium metal in dry ether? 
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HO - CH, - CH - CH,COOH 309%) , Product 


OH 
What will be the molar mass in gram of the organic product of above reaction? 


СІ(ІШ) forms an octahedral complex with NH; and Cl ligands. The van't Hoff factor of the 
complex is 2 when it is 10096 ionized in water. The complex ion shows geometrical 
isomerism. What is the molar mass of the complex in gram unit? 


Calculate the reversible work done at 5000 K in joule unit by compressing one mole of 


an ideal gas to one-tenth e of its original volume in an isothermal process? 


The molar conductance at infinite dilution of CaClz, Ca(CH3COO); and НСІ are 
respectively 271.6, 200.8 and 425.95 S ст? mol’. What will be the molar conductance 
of CHCOOH in S cm? mol” unit? 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


The value of the expression tanZ + дап T. даа. Boot St is equal to: 
(A) БТА weet” (B) tan——cot 
7 7 14 14 
. 2л T 2n 
sin £608, + cos 7 
С) 2n (D) 2л 
1-cos — sin = + sin — 
7 7 7 


Which of the following pair(s) of function have same graphs? 
secx tanx COS X sinx 

(A) #(х) = - 94(д- + 
cosx cotx secx соѕесх 


(B) #(х) = зоп(х? —4х +5), g(x) = sgn сой x + sin? [x 4 a) where sgn denotes 


signum function. 
(C) f(x) т ае зз) 


(D) f(x) 


,g(x) =x? +3x+3 

sinx  cosx 2со5 x 
+ 9(х)- 

secx соѕесх cot x 


Let f(x) = cos ' (2x? —1)then: 
(A) f(x) is continuous in [-1, 1] 
(B) f(x)is derivable in (-1, 1) 
(C) range of f (x) is [0, л] 


(D) derivative of f (x) мал, біп x at x -5 і5 2 
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л/2 л/2 л/2 
Suppose I, = | сов(лвіп? х)ах; 1, = | сов(2лвіп? x)dx and 1, = | cos(xsinx)dx, then 
0 0 0 


(A) |, =0 (В) |, +1, =0 
(C) |, +l, +1, =0 (D) |, =I, 


2 
Consider the function f (x) = |cos(tan" (sin(cot" x)))| . Which of the following is 


correct? 

(A) Range of f is (0, 1) 
(B) f is even 

(С) Г(0)-0 

(D) The line y = 1 is asymptotes to the graph y = f(x ) 


A function y=f(x) satisfying the differential equation OY (sinx)- усоѕх + шин -0 is 
such that, у-»0 as х-» o then the statement which is correct is: 
(A) limt(x) - (B) ШІ is less than 5 
n/2 
(C) | f(x)dx is greater than unity (D) f(x) is an odd function 


0 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - I and 
LIST - Il. FOUR options are given representing matching of elements from LIST - І and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


43. Match the following 


11514 11511 
(Р) | m and n are positive integers satisfying | (1) | 9 
1+ cos 20 + cos 40 + cos 60 + cos 80 + cos100 


_ соѕтӨ. ѕіппӨ 
5їп Ө 


(О) " _ 9x? +sin?x+4 | (2) | 10 
The minimum value of the expression 
xsinx 


, then (m+n) is equal to 


for x е(0, x) is 
(R) | Let f(x) 211—-8sinx - 2cos? x. If the maximum and | (3) | 11 
minimum value of f(x) are denoted by M and m 


respectively, then mee has the value equal to 


5 4) | 12 
(S) If tan90 = 2 (where 0<0<-=), then the value of (4) 
(3cos ec 30 - 4sec 30) is equal to 
(5) | 13 
(6) | 10 
The correct option is 
(А) Р 3; О > 4; К 1; 8 > 2 (B) Р > 1; Q 4; R 3; 5 >4 
(С) Р 1; 9 > 1; К 3; S6 (D)P 1;9- 1; К 5; S4 
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44. Match the following 


List-l 


List-ll 


(P) 


Let f be a real valued differentiable function on f such 
that f'(1) 26 and f'(2)- 2. Then 

s f (3cosh + 4sinh - 2) - f (1) 
"9 f(3e" -5sech- 4)-f(2) 


is equal to 


For а> 0, let f :[-4a, 4a] >R be an even function 
such that f (x) =f (4a - x)v x e [2a, 4a] and 

im 12 * h) f (2a) f (h — 2a) - f (-2a) is 
h0 h 2h 

equal to 


= 4 then lim 
h>0 


Suppose f is a differentiable function on R. Let 
F(x) =f(e*) and G(x)=e'”). If f'(1)=e° and 


Қ0)-Ғ(0)-3, then 1 is equal to 


F'(0) 


Let f(x)=Max.(cosx,x,2x-1) where x20. Then 
number of points of non — differentiability 


The correct option is 


(A P—51;Q5 1; 8 3;5 6 
(С)Р-> 1;9 > 1; К- 3; 5 – 6 


(В) Р > 1; Q 4; R 
(D)P—=1;Q>1;R>6;S—>2 


3; 854 
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45. Consider f(x) = іп|х| —Кх?, x + 0. Match the column — I with the value of k in column — II 


List-l List-ll 
(P) | f(x)=0 has two distinct solutions (1) |К-0 
(О) | f(x) 20 has four distinct solutions CERE 
2e 
(В) | f(x) 0. has six distinct solutions (3) | 1 | 
k e| —, œ 
2e 
(S) | f(x) = has no solution (4) | ке(-о,0) 
5 
(9) k СЭ 
2e 
(6) bat 
e 
The correct option is 
(A) P 2; Q —>3;,R>5;S—4 (B) P > 3; Q 5; R>4; 5—5 
(CO)P51;Q—52 К 5; 5 4 (D)P 1; 9 1; А 5; $ ~ 2 


46. Match the following 


List-l List-ll 


(P) | Let f:R > В defined as f(x) = e*" +e", where sgn (1) | Odd 
x denotes signum function of x, then f (x) is 


(Q) 1 (2) | Even 


41-x* 
where [x] denotes greatest integer less than or equal 
to x, then f(x) is 


Let f:(—1, 1) В defined as f(x) »x|x' |+ 


(В) | Let f:R 5 R defined ав (3) | Neither odd nor 
x(x +1)(x* 1) 2x* +x? +2 S 
f(x) = ——— ———— — — ——., then f (x) is 
X^ - X41 
(S) | Let f :R 2 R defined as (4) | One - One 


f(x) =x + Зх? +5x° +.....+101x' then f(x) is 


(5) | Many — one 
(6) | Constant 


The correct option is 
(A) P > 2, 3; Q > 3,4; К 5,1; S— 4,2 (В) Р 3, 2; О 5. 4; В->3,4; 555,6 
(C) P > 1, 2; Q ~ 2, 6; R ~ 5, 4; S ~ 2, 4 (D) P > 3, 5; Q ~ 2, 5; R> З, 5; 5 > 1,4 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


If solution of (xcosy —ysiny)dy + (xsin y + ycosy)dx =0 is 
(n(xsiny + ycosy – ѕіпу) =—4kx +c then kis 


Given sequence of numbers X,,X,,X3,..-..-X299g Which satisfy, 
шинэ кш. “ИНН — 2s where X + X3 +.......Хоо = 2010 then цас 
Жа X,+3 уа X205 + 2009 164 


is 


Xoy 


If roots of x? + ax? + bx- М =0 аге in A.P. the C - 9ab + 1) is 


A bag contain N marbles (N < 200) of 4 colours: Red, White and Green. Following 
events are equally likely 

(i) Selection of 4 Red marbles 

(ii) Selection of 1 White and 3 Red marbles 

(iii) Selection of 1 White, 1 Blue and 2 Red marbles 

(iv) Selection of 1 marble of each color 


If S is sum of digits of maximum possible value of N then a is 


Let A and B be two non singular matrices of order 2 such that 


= A 
эл°В-вАв+В-э\В-| jJ If B | | апа Тгасе (А) (А)-22 then Alis 
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52. 


53. 


54. 


(a*b*c). 


100/ k a( m) 
If X| |С, = ———-—— where a,b,c €N, then find the least value of 
k +1 [e 670 


If the sum of an infinite geometric series, whose first term is the limit of the function 
; 23 9 7 


1—х° pex 
| ыш ы: 
In? (1+x) 


| as x1 and the common ratio is the limit of function 


as x 0,is S then тэ 
100 


If f:R—Rbe an injective mapping and р, q, r are non — zero distinct real quantities 


satisfying ig -(в-4) and (3) ЕН 
r q-r r p 


If the graph of g(x) = рх? + ах +г passes through M (1, 6) then find the value of E 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION- A 
1. ABCD 
Sol. Charge on capacitor at time t is 
q-Q,cosot 


Where о- RUN 


ЛС 
т 
At ot=—,q=0 
о 2 q 


=> t=5vic 


By conservation of energy 


2. ACD 
Sol. Apply Gauss law and property of conductor. 


3. AD 


So. V= M 


OR! [3R* - r^], inside the earth. 
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Sol. 


Sol. 


Sol. 


ABCD 
Let elongation in spring A, B and С be x4, x» and xs respectively. 
Considering spring forces and constraint relations 

X2 = 4X3 Эр 40) 

X2 = 2X4 
and x + 2X0 + Хз = Х 


=> Г-2л,/--- 
2k 
AB 
For microwaves, 
8 
-2- ME - 300 m. 
Ax = d' sin Ө 
2л |. 2n : . 
ф- —-dsin0 = ---(1505іп0) = x sin Ө 
À 300 
з], cos? Z508) 
АВС 
а т Те 
10 5 5 
2 
(2) 4 
| 2g 10 
C 


Optical path difference at any point Р on the screen, 6(Р) = S2P—S;P - (u — 1)t and the 


intensity on the screen, at point P = 4l, x cos? 29 ӘР. 


А 

(A) A 2 B: V У, P constant > ТУ, U4 апа AW is —ve, AQ < 0, AU<0 
(B) B 2 C :V is same, P 4 T 4, UY, AQ < 0, AU < 0 

No work is done. 

(C)\C 0: Vt =>TT, AU»0, AQ>0, AW» 0 

(D) D > A: V decrease so AW < 0 

Fa To= ТА 2 АШ-0 

and then AQ < 0 
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10 


Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 
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B 


даа value 1*9 * 123 +11.8 +12.4+12.2+12.6 _ 123 


AX 
Mean absolute error = | 


Mean absolute error 
Mean value 


Relative error = 


D 
According to Lenz’s law induced current flows in such a way that it is opposing the 
change in magnetic flux. 


SECTION - D 
00028.00 
Te 2m,m,g _ 2x2x5x9.8 -28N 
m, +m, 7 
2kg 
5kg 
00000.10 


Given, 1 уд = imu -0.19)- 1 mu^(0.81) 
2 2 2 


" v209u 
р ET 
и 


00000.09 
e = vB? = 3 x 10% x 10 x 3 x 109 = 9 x 102 = 0.09 V 


00000.23 
_ velocity in air 
velocity in medium 


00001.00 


The shape of water layer between the two plates T | 

is shown in the figure. 

Thickness d of the film = 0.12 mm = 0.012 cm. " 2 є 

Radius А of cylindrical face = 5, | 
T 


F = T(2l) = P (Ix 2R) 


poc 
R 


одод Т 
Pressure difference across the cylindrical surface = R^ 
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Area of each plate wetted by water = A. 
Force F required to separate the two plates is given by 
2T 2x75x8 


Е = pressure difference x area = — А = =1N 
d 0.012 
16. 00008.00 
Sol. Mi 21, 
3 4 
17. 00000.00 


So.  dw-Edr-0 


18. 00004.00 


oaR*(0)+on{ | +Coln{ 2] | z] 
So. Xa- 2 аж: 


R 
2 
сай: +on{ | +Coln{ 2 


ра a асосни 
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Chemistry PART - II 
SECTION- А 
19. ABD 
Sol. О; contains unpaired electron in л-апіропдіпо М.О and М; in сор orbital NZ contains 
unpaired electron in z-antibonding M.OS. 
20. ABC 
Sol. Rate = k[X][Y]° = 2 x 10? = k[0.1] [0.1]? > k = 2 x 107s”. 
21. ABD 
Sol. When Cl is directly attached to benzene, +R effect of chlorine is observed. Which 
increases the bond order of C — Cl bond. 
22. BCD 
Sol. Elimination takes place in option(A). 
23. AC 
Sol.  Azeotropic mixture has fixed composition. 
24. ACD 
So. а-2(г, г, )- 2(95-181) = 552pm 
25. B 
Sol. | 2LiOH—-—Li,O - H,O 
26. C 
Sol. |n E» mechanism, loss of Hydrogen takes place from that carbon atoms which аге 
adjacent to the carbon atoms that hold chlorine. Carbocations are formed in E, 
mechanism. 
27. D 
Sol. мо" СН, СООН « NH; (CH,CO), O — > 2 CH,COOH 
СН,СОМН,5 
99 СН,СОО +NH, 
28. A 
Sol. Fact based 
SECTION – D 
29. 00400.00 
Sol. Kp =Pso, XDso, = 900 
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“во, =Pso, = 30cm of Hg 
_ P5, 30 


NI - -25x10^ 
Ро, хро, 30хро, 
1 
ро, = ғ = 400 cm of H 
Ро, “25,104 9 
30. 00208.30 


Sol. Ksp =4s°=4x 10° 
5 = 10 = 0.1 mol L” 
In 10 L 1 mole dissolves 
Mass of 1 mole - 208.3 g 


31. 00138.00 

So. P = КСО, Q = О», В = KOH, S = H203. Heaviest product is K2COs. 
32. 00157.00 

Sol. Cl 


P = СНз - CH - CH; 


33. 00175.50 

Sol. The product is CI- CH, жаласа ыр 
СІ 

34. 00226.50 


Sol. The complex is [Cr(NH3)4CI5]CI. 


35. 95735.71 
Sol. W=-2.303nRT log 2 -2.303 x 1 x 8.314 x 5000 x оз = 95735.71 


1 


36. 00390.55 
(^$Ca(CH,COO),  2A;HCI - ^„СаС!,) 


Sol. АССН,СООН- 2 


-200.8-2(425.95)-271.6 
i 2 


= 390.55 
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Mathematics PART - Ill 
SECTION - A 
37. ACD 
Sol. unas Lan ep og P scarf ап 
7 7 7 7 7 
tan0 + 2tan20 + 4tan 40 + 8cot 80 = cot0 [ when 0-7] 
14 cos 20 T T 
(a) cos ec 20 + cot 20 = ———— =cot0=cot— (where Ө = —) 
sin20 7 7 
(b) tan ШШЕ, ey Ш 
14 14 7 
. 2n T T 
sin — 2sin—cos — " 
(c) 5 - 7 T cot 
1-cos £7 әсіп? = 7 
7 7 
ШӘКЕ 2cos? 7 4 cos T 
(d) ——— ÁRá E =cot= 
2sin—cos—+sin— in Л 
7 7 7 2805| cos “| 
38. ABCD 
Sol. (a) We have f(x) Ж secx | tan x (x) 4 cos X " sin x 


cosx сох secx совесх 
: { К 
Clearly both f(x) and g(x)are identical functions as x # PAL el. 


(b) As х°-4х+5=(х-2) +1>0 
Hence f(x) -1vx eR. 


7 т 
Also cos? x + sin? [x $ 4 >0 


Hence g(x) - 1vx eR д. 
— f(x) and g(x)are identical. 


(c) f(x)= 


2 
As ea - (e 3 + >0ухен. 


Aes) 


Hence f(x) = x + Зх -3vx eR 
=> f(x)k is identical to g(x) 


i 2 
(d) We have f(x) - 9X, CO8X — 62005 x 
secx соѕесх cot x 


Clearly both f(x) and g(x)are identical functions as x # САД el. 


A € — I Ó—— M € M a —— M M M M IM M — 
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39. AC 
Sol. Differential coefficient of f(x) w.r.t. 
sin'!x-- 


Е] 
Ц07)--2:(0:)-2 
=> f is not derivable at x = 0 


© at x= 5 it is —2 


40. ABC 
т/2 

Sol. |, = f сов(лвіп? x)dx 
0 


b b 
[t(x)dx = [f(a+b-x)dx 
л/2 


I, = | сов(лсов” x)dx 
On adding 


- T cos(x sin? x) + cos (ncos* x)dx 
0 


т/2 
- | 2со(2 | сов( 8сов2х | -0 
4 2 2 


P ML ZZ (i) 
л/2 л/2 
on Ес ™COS 2x) х | 
-+ [cos s(xcost)d [Put 2x =t] 
2 
es | cos(ncost)dt = -l, 
О СО — n — ie (іі 


Hence, | +1, +1, =0 


41. BCD 

Sol. Domainis x eR 
Also 1(х)- | cos(tan"' (sin e) 
where cot0- x 


eden CJ] 
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Sol. 


43. 
Sol. 
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= (соѕф) where tang = 


1 (5) 


g(x) = Tex. 1 
2+х° 2+х° 
Range is 1 "s "mom 
(24x) 
Hence f'(0)=0 
1 


Also lim f (x) = 
Hence (B), (C), (D) 


ABC 
sin x 
f Pattern 
(к)= 57 
A 


(P) Let S 2 cos0 + cos 20+ cos 40 +..... + cos100 
25іп0.5 = 2sin0 [cos Ө + cos20 +.....+ cos100] 
_ 2sin60cos50 | sinn0cosmO 
"2800 ЕСІП 
=>n=6 and m=5 


(Q) E=9xsinx + — 
xsinx 


[Note that xsinx > 0 іп ET л) | 


^ E n = 12 which occurs when 3xsinx = 2 


; 2 
=>xsinx =— 
3 

[Note that xsinx is continuous at x = 0 and attains the value 5 Which is greater 


than за х. hence it must take the = іп (0, n)] 


(R) 09-2 (six -aj +3) 
2.М-19 апа m=3 
M«8 19-8 


Hence ——— = —— = 9 
m 3 
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(S) tango = > 
4 

Sinduc арай” 

5 5 
3 _4 
sin30 cos30 
(3cos30 - 4sin30) 

i 2sin30cos30 


10| сово - Ah 30 
5 5 


Now given 


sin 60 
= 10] 202988 esteem _ 49 Sin(99- 39) 


- - -10 
біп 60 sin 60 


ES jg est ctam 2) 10) (Ofgem) 
m0 f(3e" -5sech -- 4)-f(2) (0 
_ jm CS Sinh + 4cosh)f (3cosh + 4sinh - 2) 44, f'(1) 46, 
хэд (3e"-5sechtanh)f'(3e"-5sech+4) 3 
f(2a+h)—f(2a) | 
i 


(О) f' (даг )- lim 4 (Given) 


f (-2a +h) -f(-2a) 


Now f' (-2 a’) =li lim : 

- lim 16:53 ИС ge - fis even function) 
h>0 h 

„йш ен) = f'(2a*)-4 
h>0 h 


f(x) =f(4a—x)Vx e[2a, 4a] 
Put x - 2a «h, we get f (2a -h)- f (2a-h) 


=> F'x)-e't'(e") 

And G(x)- e? 

=> G'(x)=eF'(x) 
G'(0) t'(0)e'? 
F(0) ете) 

(d (0)е'® Ё 3e? Ж. 
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(S) -. Number of points of non — differentiability =2 у-2Х-1у-х 


f(x) is non — derivable at 
2 points x=x; and x=1 


45. C 
So. f(x)-|n|x| -k* =0 
k- lnl 
x? 
! ШЫ 
Consider g(x) =—у as shown 
y 


fe -1 1 ve 


46. D 

Sol (Р) f(x)=e"™ +e" 
When x=0 f(0)=2 
When х>0 f(x)=e+e” 


When х<0 (х) е“ 


Hence, f(x) is many – one and neither odd nor 
even. 
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47 


Sol. 


48 


Sol. 


49. 


Sol. 


(Q) D, :1-x? >0 
x? -1«0— x e(-1 1) 
[x^ |when x e (-1,1) is equal to 0. 
1 
(х) = 
Maren: 


Hence, f (x)f is even and many — one. 


(R) (9e e [E 


x? +х +1 

=х*+1+х°—х +1 

=х*+х*®-х+2=х(х*+х-1)+2 

Непсе, f(x) is many — one and neither odd nor even. 
(S) f(x) =х+3х° +5х° +.....+101х'° 

Clearly f (x) is an odd function. 

Now, #'(х) > Ovx eR 

->Ғ(х)>0УхеВ 

Hence, f (x)f is one - one function 


SECTION - D 
00000.25 
Put xsiny + усоѕу =t and after rearrangement put siny =z 
00000.50 
Above sequence is in A.P. 
X,*1 Х,-3 _ Хүрд +2009 _ | 
X, Хэ Хі005 
(Xx +1) +(% %3)-......(Хів + 2009) 
ХЧ: Е 

1 2 
pone 005) _ Xo +44 

2010 Xs 

82 

=> X4 = Lr 

1005 
00007.56 
Let a—d,a,a+d are roots 
7 Ja = -a (1) 
За? - 4 =b (2) 

1 
2- d? A 3 

а(а%-«)-< (3) 
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50 


Sol. 


51. 


Sol. 


52. 


Sol. 


аиа а р — M M M M n Àm. 
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2 
From (1) and (2), d =< -b 
Put а? in (3) to get 


2а? -9ab 1-4 


00000.22 
Let number of marbles are 
Red = a, White = b, Blue = c, Green = а 


OO - b(*C,) А (b)(c)(*C,) _ арса 
ay лт: Т |. T 
where T —a+b+c+d О; 


а-3 а-2 а-1 


solving, b= c =——, d=——_ 
3 2 
N is max when a = 95 
№ = 196 
00000.50 
27 
Од? -6A +1= 5 B“ 
20:21 
— (3A-l) - 81 
-|ЗА-1-39 (1) 
Let A- Ё Д 
са 
~. g(ad—be)=18 or 0 (using equation 1) 
Since |A| #0 
<. ad- bc 2 22 |А|= 2 
00000.30 
Let S- Y [ | "c 
" ko\ k + 1 
Е SS ((к +1) -1) ос = p тос HE ея 
k=0 (К +1) : k=0 5 k=0 k+1 
1 190/101 
= 2100 тү 6 S S 1006 
101 Miss 3 
= 2100 Ж. 25 Ше! 
101 um k+1 
pio (24-1) (1012-2441 99(2') +1 
101 101 101 
a(2'°)+b 
=————— (Given) 
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So, а= 99, р = 1, с= 101 
Hence, (a+b+c) , 799414 101-201. 


leas! 


53. 00000.14 
| 9 7 : 
Sol. Let i-im( 5 -т) wanes (i) 
_ay? 7 
Put х= 1, we get I lim d қан охий (іі 
у x(1-x' 1-х 
2. On adding equation (i) and (ii), we get 
21-9-7-2 
= 1-1 


; . tanx-sinx 
Common ratio = lim 


хэд |n? (1+ x) 


tan x -sin x 
= e (In(tex)] 
X 
t 1- 
NUN anx( 20800 
х0 X 2 
54. 00000.25 


p р-а 
r q-r 
=>  pq-pr-rp-rq 


= орге (рир 2 шошы (i) 


Sol. Since f is injective Sp 


Also, ar are in G.P. 
r 


So, let r - pa, а = ра?, where a is the common ratio of G.P. 
Therefore from equation (i), we get 
2.p.pa - pa^ (p pa) 


— 2=a°+a 
=> а? +а-2=0 
->(а-2)(а-1)-0 
> a=-2,1 


So, (р,- 2р, 4p) and (р, р, p) 

(But common ratio = a= 1, is not possible as p, q, r are non — zero distinct quantities.) 
Also, p+q+r=6 [As g(x) =px* +qx+r passes through M (1, 6)] 

= р+4р-2р=6 

=> p=2 

Hence q=4p=4(2)=8 
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Physics PART - 1 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


1. 


The rms value of the electric field of the light coming from the sun is 720 N/C. The 
average total energy density of the electromagnetic wave is 


(A) 4.58 x 10° J/m* (В) 6.37 x 10? J/m? 
(C) 81.35 х 1077? J/m? (D) 3.3 x 10? J/m? 
For the circuit shown in the figure, the current through the inductor ЛТХ 
is 0.6 A, while the current through the capacitor is 0.4 A. The L 
current drawn from the generator is | | 
(А) 1.0А (В) 0.4А || 
(C) 0.6 A (D) 0.2 A С 
© 
Generator 


In forced oscillation of a particle, the amplitude is maximum for a frequency о; of the 
force, while the energy is maximum for a frequency о» of the force, then 

(A) Q1 = Q2 

(B) оя > о 

(С) оу < e? when damping is small and c > o» when damping is large. 

(D) 


Space for Rough work 


M rH M ————— M P MÀ 
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Electric potential is varying with x and y as V = 2(x* -y*). The corresponding field 
pattern is: 


< 
< 


х 


NF 
WF 


AN 


< 


х 


ake 
WE 


Two point white dots are 1 mm apart on a black paper. They are viewed by eye of pupil 
diameter 3 mm. Approximately, what is the maximum distance at which these dots can 
be resolved by the eye? (Take wavelength of light 2 500 nm) 

(A) 5m (B) 1 m 

(C) 6 m (D) 3m 


Source and observer both start moving simultaneously from origin one along x-axis and 
the other along y-axis with speed of source - 2 (speed of observer). The graph between 
the apparent frequency observed by observer (f) and time (t) would be (dotted lines 
represent frequency of source fo) 


Space for Rough work 
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10. 


Curie temperature is the temperature above which: 
(A) a ferromagnetic material becomes paramagnetic. 
(B) a paramagnetic material becomes diamagnetic. 
(C) a ferromagnetic material becomes diamagnetic. 
(D) a paramagnetic material becomes ferromagnetic. 


A glass rod (u = 1.5) of square cross-section is bent into Semi-circle 
the shape shown in the figure. A parallel beam of light falls 
perpendicularly on the plane flat surface A. Referring to the 
diagram, d is the width of a side and R is the radius of 
inner semi-circle. The maximum value of ratio (d/R) so that 
all light entering the glass through surface A emerge from 


. <-р->0 
the glass through surface В is 
(A) 1/2 (B) 2/3 
(C) 3/2 (D) 2/1 exi] КҮЙ РЕА 


А B 
A train of mass M is moving on a circular track of radius R with constant speed v. The 
length of train is half the perimeter of track. The linear momentum of the train will be 


(A) 0 (В) 2Му/л 
(С) MvR (D) Mv 


A cube of side а is placed on an inclined plane of inclination 0. What is the maximum 
value of 0 for which cube will not topple? 

(A) 15° (B) 30° 

(C) 45° (D) 60° 


Space for Rough work 
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12. 


13. 
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In the shown circuit involving a resistor of resistance | —/AA/AA—— — — —— 


R О, capacitor of capacitance C farad and an ideal R eas 
cell of emf E volt, the capacitor is initially uncharged 5 
and the key is in position 1. At t = 0 second the key is 2 | ЕЁ 
pushed to position 2 for % = RC seconds and then и ІШ 
кеу is pushed bank to position 1 for to = RC seconds. KN 1 

This process is repeated again and again. Assume 
the time taken to push key from position 1 to 2 and 
vice versa to be negligible. 

The charge on capacitor at t = 2RC second is 


(A) CE (B) се(1-) 


Two polaroids are placed in the path of unpolarized beam of intensity lọ such that no light 
is emitted from the second polaroid. If a third Polaroid whose polarization axis makes an 
angle 0 with the polarization axis of first Polaroid, is placed between these polaroids then 
the intensity of light emerging from the last polaroid will be 


(A) B sin? 20 (B) % біп? 20 


(С) | |сов* (D) |, cos^0 


If along a uniform rod of length / carrying current |, [MÀ Х 
the voltage V changes with position x along the length х-0 

of the rod such that dV/dx = — k, where k is a positive 

number, then the resistance of the rod is 

(А) К//21 (В) к/Л 


(С) Кё (D) k/l 


Space for Rough work 
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14. 


15. 


16. 


17. 


A liquid is filled in a spherical container of radius R till a height 
h. At this positions the liquid surface at the edges is also 
horizontal. The contact angle is 


(A) 0 (B) sos" (Sz) | 
h 
(С) сов” (E) (D) sin" ЕШ 


In the given circuit, all the capacitors are initially uncharged. 
After closing the switch 5, for a long time suddenly S» is E ЧЕ 
also closed апа Кері closed for а long time. Total heat 


produced after closing S» will be : 5; E 
(А) 4Ce? (B) 206” = He 
2 = 5, Ic 
(С) 2Ce? (D) 0 | ÑE 
Two bulbs 25W, 100V (upper bulb in figure) and 100W, A 1000 ® в 
200V (lower bulb in figure) are connected in the circuit as 
shown in figure. Choose the correct answer. 
(A) Heat lost per second in the circuit will be 80J his Ф 
(В) Ratio of heat produced per second in bulbs will be 1: 1 сМ D 
(C) Ratio of heat produced in branch AB to branch CD will 
be 1:2 Š 6600/3) 
(D) Current drawn from the cell is 0.2 A aes 


A uniform sphere of radius r rolls without slipping down the top of a sphere of radius R. 
The initial velocity of the sphere is negligible. The angular velocity of the fixed sphere at 
the moment when it breaks off from the other sphere is 


10g(R +r) 17g(R+r) 
[ее ERE к шалар 
(A) 17г° Ч) 10r? 
5g(R +r) 5g(R +r) 
рыс, Dj Eee 
(0) 10r? (b) 11r? 
Space for Rough work 
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19. 


20. 


21. 


22. 
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The first overtone of an open organ pipe beats with the first overtone of a closed organ 
pipe with a beat frequency of 2.2 Hz. The fundamental frequency of the closed organ 
pipe is 110 Hz. The lengths of the pipes are 

(A) 1.1 m, 0.9 m (B) 1.2 m, 0.8 т 

(C) 1.0067 m, 0.9937 m (D) 2.0067 m, 0.9937 m 


A particle starts from rest and travels a distance s with uniform acceleration, then it 
travels a distance 2s with uniform speed finally it travels a distance 3s with uniform 
retardation and comes to rest. If the complete motion of the particle is a straight line then 
the ratio of its average velocity to maximum velocity is 

(A) 6/7 (B) 4/5 

(C) 3/5 (D) 2/5 


The velocity of a particle varies with time as v =3i+(4—-5t)j m/s. Find the average 


velocity of the particle for a time interval between t = 0 and a time when the speed of the 
particle becomes minimum. 


(A) (ЗЇ + 2j) m/s (B) (6i+5j)m/s 
(C) (4i+j)m/s (D) (3i-5j)m/s 


The resistivity of pure silicon is 2300 Q-m and the mobilities of electrons and holes in it 
аге 0.135 and 0.048 m?/V-s respectively. The resistivity of a specimen of silicon doped 
with 

1079 atoms of phosphorus per meter will be: 

(A) 460 т (В) 40 т 

(C) 4.4 O m (D) 0 Om 


A perfectly absorbing surface intercepts a parallel beam of monochromatic light of power 
10 W (A = 500 nm) incident on it normally the force exerted by light beam on the surface 
is 
(A) Lx107N (B) Lx107N 

4 3 


(C) 5107 (б) 1 x 107 № 
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23. A mixture of two gases X and Y is enclosed at constant temperature. The relative 
molecular mass of X, which is diatomic, is 8 times that of Y which is monoatomic. What 


is the ratio of the rms speed of molecules of Y to that of molecules of X? 


(A) 2 (B) 2/2 
(C) 4 (D) 8 
24. In a photodiode the conductivity increases when light of wavelength less than 620 nm is 
incident. The band gap is 
(A) 1.12 eV (B) 1.8 eV 
(C) 2.0 eV (D) 1.62 Ev 


25. | Two narrow cylindrical pipes А and В have the same length. Pipe A is open at both 
ends and is filled with a monatomic gas of molar mass Ma. Pipe B is open at one end 
and closed at the other end, and is filled with a diatomic gas of molar mass Мв. Both 
gases are at the same temperature. If the frequency of the second harmonic in pipe A is 


equal to the frequency of the third harmonic in pipe B, what is the value of МА/Мь? 


100 200 
А)---- pi a 
( ) 189 (B) 189 

400 500 
(С) (D) == 

189 189 


26. The efficiency of a Carnot cycle is 1/6. If on reducing the temperature of the sink by 
65°C, the efficiency becomes 1/3, the initial temperatures between which the cycle is 


working are 
(A) 390 K, 325 K (B) 780 K, 325 K 
(C) 390 K, 162 K (D) 300 K, 100 K 
27. A conducting wheel is rolling on the ground in a uniform х X X X 


magnetic field В, then the emf induced between points А 
and В; Уд- Vs will be 


(A) B,w?(V3 В) 
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In a radioactive reaction an unstable nucleus A E А 
E — A —> B 
dis-integrates into a stable nucleus B. But A is generated е (Parent ^ (Daughter 
at a constant rate of q nucleus per second. Then at Nucleus) Nucleus) 
steady state number of nucleus of A will be 
(А) 9. (в) Я 

3, 
(C) а-л (D) Ч 


A 200 W and a 100 W bulb, both meant for operation at 220 V are connected to a 220 V 
supply. 

(A) Total power consumed by them will be 150 W, if they are in series 

(B) Total power consumed by them will be (200/3) W, if they are in series 

(C) Total power consumed by them will be 150 W, if they are in parallel 

(D) Total power consumed by them will be (200/3) W, if they are in parallel 


At a place the angle of dip is 30°. If the horizontal component of the earth's magnetic 
field is H, then the total field intensity will be given by 


(A) H/2 (B) 2H//3 
(C) HV2 (D) HV3 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


The energy of the first orbit of hydrogen atom is -13.6 eV. How much minimum amount 
of energy is required to ionize a gaseous hydrogen atom to a gaseous H* ion? 

(A) Greater than 13.6 eV (B) Less than 13.6 eV 

(C) Equal to 13.6 eV (D) Greater than 13.6 eV & less than 17 eV 


For which of the following reversible reaction, pressure has not effect on the state of 
equilibrium? 
(A) 2NO (g) +0, (g) == 2NO, (9) (В) PCI, (g)——=PCl, (9) + СІ, (g) 


(С) S(s)+ O; (g) = =SO, (9) (D) N, (g) - 3H; (g) —3 2NH, (9) 


iasetivedisi j 3 
(P) Radioactive disintegration Ч He + B-ray 


The element or compound (P) in the above reaction is: 


(A) protium (B) deuterium 
(C) tritium (D) helium 
Drugs that reduce body temperature are called 

(A) analgesics (B) antipyretics 
(C) antibiotics (D) hipnotics 
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Choose the correct statement regarding the following molecule 


A сн; 
F—B «— — N—CHh, 
/ \ 
F CH3 


(A) ZFBF bond angle is 120° 

(B) Nitrogen undergoes sp? hybridization 

(C) px - px back bond between B & F in the molecule is more dominant than that in 
isolated BF; molecule 

(D) All central atoms have the same type of hybridization 


The pH of 0.01 M NaCl is identical to that of 
С) 0.01 M NaCO; (B) 
С) 0.01 M KNO; (D) 


БЕ wo Product 


Жил product is not formed in the above reaction? 
А) Ма:О;: (В) Li4N 
e KH (D) RbO; 


0.01 M NaOH 
0.01 МКНСОз 


In a reaction, the time taken for 7596 completion of the reaction is two times of that taken 
for 5096 completion of the reaction. What is the order of reaction? 

(A) Zero (B) First 

(C) Second (D) Third 
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39. 


40. 


41. 


42. 


The species that attacks the benzene ring in the above reaction is: 
(A) СГ (В) СІ" 


(С) СІ (D) Cl 


ue ether forms the maximum no. of 227: ) with HI? 
CH30CH2CHs3 СН: СН:ОСН:СН: 


Which halide of boron has the highest thermal stability? 
(A) BF; (В) ВС 
(С) ВВгз (D) Ві; 


Which of the following compounds(s) containing asymmetric carbon atoms can rotate 
plane polarized light? 


(І) Dexotro rotatory (1) Racemic mixture 
(Ш) Diastereomers (IV) Meso compounds 
Choose the correct code 

(A) 1, Il (B) Il, IV 

(С) I, Ill (D) I, IV 
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Which alcohol forms a derivative of cyclohexene upon dehydration reaction? 


OH n 
сн; 
(А) (В) 


OH 
Gis 9" сн,сн, 
i һ E 
CH3 
~x 
does not form cyclic product when reacts with 
O 
(А) СЫ/ССІ, (В) НСІ 
(C) Hz/Ni (D) Br/CS; 
Which of the following forms a primary alcohol when reacts with Grignard's reagent? 
(A) СН:СНО (B) HCHO 
(С) СН:СОСН, (0) CHCOOH 
The incorrect statement regarding glycine is 
(A) it is the simplest a-amino acid (B) it contains two functional groups 
(C) it contains a chiral carbon atom (D) it can exist as zwitter ion 


Which reagent is used to check phenolic functional group? 
(A) Lucas reagent (B) FeCl 
(C) 2, 4-DNP (D) NH4OH 
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48. How many element(s) is/are present in Teflon? 
(A) 4 (B) 2 
(С) 3 (D) 6 


49. NH,NO, ——>N, + 2H,O 
The equivalent mass of МНМО» (molar mass = М) in the above reaction is: 


M 
(A) > (в) М 
M M 
© = (0) < 


50. The velocity possessed by maximum number of gas molecules іп a layer of ап ideal gas 
is represented by 


8R 


4 
со 
20 
4 


C Di ge 
(B). (D) ^. 
51. The most basic hydride of gr-15 elements is: 
(А) NHs (B) PHs 
(C) АвНа (D) BiHs 
52. The gases evolved when carbon reacts with conc.H2SO, is/are 
(A) CO; and SO; (B) CO, CO; and SO; 
(C) СО» and SO; (0) СО», SO» апа H;S 
53. The most acidic oxide of chlorine is 
(А) СО (B) CIO; 
(C) СІОҙ (D) СО; 
54. What is the hybridization of xenon in XeO;? 
(A) sp? (B) ѕр?а 
(С) sp?d* (D) єр“а” 
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Which of the following compound does not react with NaBH4? 


O 
| 
В 
O 
O 
O O 
(C) О (D) 
OH 
The CHO group of D-glucose will be only converted to COOH group when it reacts with 
(A) conc.Hl/red P (В) Br2/H20 
(C) PRNHNH2 (D) сопс.Н>5О, 


An aqueous solution of a дав X change the colour of an acidified K2Cr2O7 solution. On 
passing H2S gas through the solution of X, a white turbidity is obtained . The gas X is 
(А) NHs (B) SO? 

(С) СО; (D) SO; 


Which of the following substance has zero standard enthalpy of formation at room 
temperature? 


(A) liquid H2 (B) liquid N2 
(С) liquid Вг (D) liquid С 
The cell reaction involving quinhydrone electrode is 

OH O 

| 
L—- + 2H* 42e , ЕО = 1.30V 

OH 
What will be the electrode potential at pH =3 
(A) 1.48 V (B) 1.20 V 
(C) 1.10 V (D) 1.30 V 
The number of tetrahedral and octahedral voids in hexagonal primitive unit cell are: 
(A) 8, 4 (B) 2, 1 
(C) 12,6 (D) 6, 12 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


If combined equation of two sides AB and AC of a triangle is х? -xy - 2y? +х+у= 0 
and (1, 1) is orthocenter, then circum — radius of AABC is 


5/2 10,2 
(A) >= (B) -2- 

3/2 3 
шаг» 0) 10.8 


Two variable chords AB and BC of a circle х? + y? = a? are such that AB = BC = а, then 
locus of point of intersection of tangents at A and C is a circle of radius 

(А) а/2 (B) 2a 

(C) 4a (D) none of these 


Suppose x and y are real numbers and that х2 + 9у2 — 4х + бу + 4 = 0 then the minimum 
value of (4x – 9у) is 

(A) 1 (B) 4 
(C) 5 (D) 6 


А hyperbola has focus at origin, its eccentricity is v2 and corresponding directrix is 
x+y+1=0. The equation of one of its asymptotes is 

(A) x «120 (B) x -220 

(C) y -120 (D) y -220 
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65. The latus rectum of conic is 6 and its eccentricity is B Then the length of focal chord 
making an angle 45? with the major axis is 
(A) less than 6 (B) greater than 6 
(C) less than 7 (D) greater than 8 
x? у? 
66. А normal to the hyperbola Aa 1,has equal intercepts on positive x and y — axes. If 
А А X: y? ; 9 (2 2 
this normal touches the ellipse — «2-1, then find — (a^ +b’). 
а b 25 
(A) 1 (В) 2 
(C) 3 (D) 4 
67. If ceR and the negative for one of the solutions of x*-3x+c=0 is a solution of 
х? - 3x - c = 0, then the smallest solution of x? -3x +c = 0 is 
(A) -1 (B) 1 
(C) 0 (D) 3 
68.  11-2-3-..... +49 =x, then 194+ 23 +3 +...... + 49° is given by 
(A) х? (В) х 
(C) x? +x (D) x +x? 
69. | Number of solutions of z eC with |2|-1 and 22е 
Zz Z 
(A) 2 (B) 4 
(C) 6 (D) 8 
70. Тһе coefficient of х in the expansion of ((1+ х)(2 + х)(3 + x) (2+x)(3+x) is 
(A) 60 (B) 64 
(C) 68 (D) none of these 
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71. 


72. 


7З. 


74. 


75. 


Let а=1+]+К, b=x,i+x,J+x,k, where хі, X», Хз e( -3, -2, -1, 0, 1, 2}. Number of 


possible vectors b such that à and b are mutually perpendicular, is 


(A) 25 (B) 28 

(C) 22 (D) None of these 

Let f(0) = cos 0 cos 20 cos 30 cos 40 cos 50 cos 60 and (2) =P. Find value of 2° |P| 
(A) 2 (B) 4 

(C) 6 (D) 8 


In a triangle ABC, b+c=2a and ZA=60°. Let O be an interior point and its distance 
from three sides 3,4,5 units , then circum radius of triangle ABC is 


(A) 2 (B) 4 

(C) 8 (D) 16 

If Ytan” M =1ап`'! 5 , then the value of 2n is equal to 
d 24k? +к* 7 

(A) 2 (B) 4 

(C) 6 (D) 8 


The number of pairs of integer (x, y) that satisfy the following two equations 
cos(xy) =x 

pn (xy) =y 

(A) 1 (B) 2 

(C) 4 (D) 6 
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Consider the function f (x) satisfying the identity f (x) f ЕЗ =1+x, УхеВ-10,1) 
x 


and g(x) 2 2f (x) - x & 1.Then the domain of y = „/9(х) is 


(A) [^ 5 | -5 (B) [^ E38 ооо, 
2 2 2 2 
(C) ЕЕ (0) БЯ ЦЭ 
2 2 2 2 
Lyc ee ung ЕЕ ЕЗ then k = 
3x +10 dx Д dx? dx? 
(A) 1 (B) 2 
(C) 3 (D) 4 


If f(x) is continuous such that 


. f(h 
f(x) =f (3x - 4у) + f(4y - 2x) (Зх - 4y)(4y - 2x) vx, y eR and im a, then f'(2) is 


(A) 1 (B) 2 
(C) 3 (D) 4 
The angle at which curve y =ke™ intersects the y axis is 
(А) tan" (k^) (B) cot (к?) 
(С) sin" + (D) none of these 
If Y 2 tan — tan =+tan" EE Be acne upto n terms then Y’(0) 
1+х+х 3-3Х-Х 7-5Х-х 
is equal to : 
41 E 
A B 
(A) 1«n* (8) 1+п? 
(eet. (D) None of these 
1-0 
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81. The side of a triangle are in the ratio 3:5 and the third side is 16, if the largest possible 
area of the triangle is 
(A) 120 (B) 230 
(C) 130 (D) 240 


82. Let f :[0,1] > [0, <0) be a real valued continuous function such that 


t 
(Қ0) < 1+2 ff (u)duvt e [0,1], then which of the following is (are) correct? 
0 


1) 5 3)_7 
(A) (ТА 812 2 
(с) ШОН (0) KOR 


83. je( 21805 toot (x+ х is equal to 


1+tanx 
(А) e* tan Тузу | (В) е” tan ss es 
4 4 
(C) e* tan 2- 3 +C (D) none of these 


84. ғу = f(x) satisfies the condition f(x) = f(4 —x) v x 0 (0, 4), f(x) = (14 —x) v x 0 [4, 10], 


[x? -2x+5], хє(0,1 


f(x) =43+V2x-x*®, xe(12] 


инж хє[4,7] 
Then the area bounded by у = f(x), x = 0, x = 10 and the x-axis is 
т т 
A) =+16 B) —+20 
(Аы т (В) 2 
(С) A 32 (D) None of these 
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A six faced die is so biased that it is twice as likely to show on even number as an odd 
number when thrown. It is thrown twice then probability that the sum of the two numbers 
thrown is even is 


(A) 1/8 (B) 5/9 
(C) 7/9 (D) none of these 
If bx? + ax + c = 0, ах? + bx + c = 0 and ax? + cx + b = 0, each equation has equal roots, 
3 a bc 
then 3 b ac|is equal to 
3 c ab 
3 
(A) 3(a - b) (b - c) (c - a) (B) nis b)(b-c)(c-a) 
(C) 3 abc (D) abc 
| | l | 1:4119 -4 
If A is a skew symmetric matrix of order 2&B,C are matrices ЖЫ ,then 
А?ВС + A* (B'C?) + A" (BC?) +.....A7"7 (BIC) is 
(A) a symmetric matrix (B) an identity matrix 
(C) a skew symmetric matrix (D) None of these 
If 8,6,6 are unit vectors, then the maximum value of а- 2b) + lb = 26) +|é-2a/ is 
(A) 21 (B) 22 
(C) 23 (D) 24 


The volume of the parallelepiped whose coterminous edges are represented by the 
vectors 40хс, 3cxa and 8axb, where a=(1+sin6)i+cos6j+ sin 26k , 


b=sin (9 + ze cos[ o + AJ. sin [20 + 21 and 


с = іп (9 2 m sos[o z Ju ШЕ = 21 , is 18 cubic units, then|cos 36] = 


43 1 
(А) соо (В) 2 
(C) 1 (D) none 
The negation of ~ s v (~ гл 5) is equivalent to : 
(А) S ^ (r^^ S) (B) s v (rv ^ s) 
(C)sar (D зл ~ г 
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Physics PART -| 
SECTION- A 

1. A 
Sol. Energy density - се and E, = (E...) /2 
2. D 
Sol. | and Ic will be in opposite phases. 

Inet ES її PR lc 

=0.6-0.4=0.2A 

3. A 
Sol. Amplitude and energy both are maximum at resonant frequency. 
4. D 
So. V = 2(х? – у?) 

Equipotential surfaces will be hyperbolic and E everywhere will be to them. 
5. А 
sp dor 

d Х 
= х. ANA) _ 1mm х 3mm iB 
1.22), 1.22x500x10?m 

6. B 
Sol. Source and observer are receding with a constant relative velocity. 
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Sol. 


10 


Sol. 


11. 


Sol. 


12. 


Sol. 


A 
Above curie temperature ferromagnetic substance become paramagnetic. 


A 


As shown in the figure, angle of incidence will be Semi-circle 


minimum for the ray travelling along the inner edge. So 
the whole incident light entering the glass through 
surface A will emerge from the glass through surface B. 


0 > іс 
sind > sinlc 
But as, sinlc = ut = 
u 3 
And from the geometry of the figure, 
, OC R R 
sino = = = 
OE OD+DE  R-«d 
R 2 
: —,i.e. R > 2d 
50 Rad > 3 i > 
d 1 d 1 
i.e., 50 = 
R 2 R 2 
B 


+90 
Total momentum = | (dm)v со50 
0--90 


М 


dm = ——xRdé 

nR 
Total momentum = ІМ vRdo cos0 = EM 

nR T 

C 
When centre of cube is directly above the edge of cube. 
= Ө = 45°. 
C 


For charging q = CE(1- e 2) 
Charge att= RC = а, = CE(1- ег!) 
At t - RC discharging starts 


> q ЙЫ ы CEU еу 12-08 | 


е е? 


А 
No light is emitted from the second polaroid, so Р, 
Р, and P» are perpendicular to each other 

Let the initial intensity of light is lo. So Intensity 

of light after transmission from first polaroid p, 


m |с 


A € — à €—— MÀ ÍÓ € ——— ——— M —— I á——. 
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13. 


Sol. 


14. 


Sol. 


15 


Sol. 


16. 


Sol. 


17 


Sol. 
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Intensity of light emitted from Рз 
| 
| = 2соѕ? Ө 
2 
Intensity of light transmitted from polaroid i.e., from 


| 
Р, =I, соѕ? (90° – Ө) = Pid Өсіп” Ө 


| | Ds 
Р, = 2 (2sin0cos0) = КЫШ 20 


8 
В 
dV = – IdR == sio s 
A 
ду. -15 5 
dx A 
= В = К//1 
II Method: 
dV 
V,- У, = | | — |dé@=kL=IR 
4412) 
В 
заг 
В 

= cos (Ө) = Ben 

R 
D 
No heat will be produced as no charge flows through S» when it is closed. 
A 

2 2 
500 10 : 25 | воо Ч ES | 
Total resistance = аш 100° 2008 Т 500 
100 + + 600 + 
25 100 
2 
Required heat = 2002 = 80 Ј. 
500 

А 
When the line joining the centers of the two spheres makes ап ! 
angle Ө with the vertical, then 

mv? 
mgcos0 — N = 

R+r 


When the contact breaks off, N= 0 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-II-PCM(Sol.)-JEE(Main)/19 4 


mv? mo'r? 
EXEC Rar sa (1) [^v = or] 


From COE principle 


mg cos0 - 


112 


mg(R + r) = mg (R+r)cos0 + jme + 219 
2,2 2,2 
mg(R + r) = (R+r) MEE p Ий ! ; 2 nra? 
R+r 2 2 5 


or g(R + г) = nd 


1 
T 109(В +r) 
17r? 


Sol. For closed organ pipe f. = (2n—1) - with n = 1, 2,... 
с 


18. C 


While for open organ pipe f, = PS with n = 1,2, ... 
О 
According to given problem 


f= MIT бу. Жыш e еа 
AL, 4х110 
Furthermore 
Sv. эр or — 9399. 330722 as 37-31, =330 
4L, 21, ie d 
i.e., ба = degunt => 0 = 1.00067 т or 0.9937 m 
330 x 2.2 
19. C 
Sol. Maximum velocity Vmax = V2as 
6s 
Уа = T=t, +t, +t, 
a V max a 
Retardation = В 
v? 
Be 6s 
Be 2axS а 
6xs 3 
b _ Vmax 3 |2ах6 -3 2S 
B a a 
T=5 2 
а 
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20. 


Sol. 


21. 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


25. 


Sol. 
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Vag 6 jas 1 3 
Vu 5\2 J2as 5 
A 

4/5 

[ vat 
Удаа 

f at 

0 
А 


The resistivity of pure silicon is 2300 От 
and ue = 0.135 m?/v-s, un = 0.048 m?/v-s. 
Using 
o= 1/р = (пр +N pe 
(2300)! = т (0.135 + 0.048) х 1.6 x10? 
ni = 1.5 x 1079 /m?. 
Is the intrinsic electron & hole concentration. The resistivity of a specimen doped with 
10? P-atoms/m? can be found from : 
c (conductivity) = Ne €.pe — («ne = 10?/m? >> n) 
= 10? х 1.6 x 10? x 0.135 = 0.216 mho / m. 
1 


p=— =460-m 
б 

B 

Power = 10W 


= Force = c (for perfectly absorbing surface) 


= ШІ; 21407 
3x10°m/s 3 
B 
ЇЗВТ 
Мин Гю 
М 
1242 1242 
E (еУ)- = —— =2eV 
1 ) ) (nm) 620 
C 
(a) 2 Ni 2g e 
2L, 4L, 
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V, 3 
=» DA |: =La] 
274 a 8 
“= BRL Wine үҺВТ 
М, М, 
>, Ya LUNA ma jt A B 
Y; M, 4 3 5 
M, 400 
=> —А = —— 
M, 189 
26. А 


Sol Given nı p DERE: 


If the temperatures of the source and the sink between which the cycle is working are Т, 
and To, then the efficiency in the first case will be 


Т. 1 

zd ® nost 

"р n 6 
In the second case n; = 1 AE -2 


1 
Solving Tı = 390 K апа T; = 325 К. 


27. B 
2 2 

Bde «дуе ВЕ Ваз Bh ү 
2 2 

28. B 


Sol. At steady state. 
Rate of generation of A = Rate of decay of A. 


а = ANA 
q 
N, =— 
> М ^ 
29. B 
. 2. 51.1 1 "NND 
Sol. For series combination R 2220*| —— + —— |= 220° x —— 
200 100 200 
2 
Байр 220 2800, 
В 3 
30 B 


Sol. a. H 
Sec 30° 


" H sec 30° = 2H/ 43 
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Chemistry PART -II 


SECTION - A 
die. е 
So.  LE--E,- - (-13.6) = 13.6 eV. 


32. C 
Sol. АП-Пр-Пң-1-1-0 
-. Pressure has no effect. 


33. C 

So. 2Т---іНе-2е 

34. B 

Sol.  Antipyretics reduce body temperature. 
35. D 

Sol. Hybridization of boron changes to ѕр?. 
36. C 

Sol. Both NaCl and KNO; are neutral salt. 
37. C 

Sol. КН is not formed as there is not H2 in the atmosphere. 
38. B 

Sol. For first order reaction, t, SES 


39. B 
Sol.  Electrophilic substitution reaction takes place. 


40. A 
Sol. Тһе products are СН:ОН, CHsl, С2Н5ОН and Сны. 


41. A 
Sol. Due to strong B — F bond energy. 


42. С 
Sol. d- or /- and diastereomers rotate plane polarized light. 


43. B 
Sol. Expansion of ring takes place in (B). In(C) the initially formed carbocation does not 
undergo rearrangement to initiate ring expansion. 


44. В 
Sol. Cleavage for expoxy ring takes place іп acidic medium. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-II-PCM(Sol.)-JEE(Main)/19 8 


Sol. 
Sol. 


Sol. 


Sol. 
Sol. 
Sol. 


Sol. 


B 
HCHO + CH,MgBr —*9"' -СН,СН,ОН 


C 
It contains no chiral atom, НМ — СН» - COOH. 


B 
Phenol forms complex with FeCls and changes its colour. 


B 
It is a polymer of СЕ» = СЕ». 


С 
n-factor оҒМН,МО215 З. 


B 
Maximum number of molecules of a gas moves with most probable velocity. 


A 
On moving down the group, the s-character of the orbital that holds the lone pair 
increases. Hence basicity decreases. 


A 
C+2H,SO, —> CO, +280, +2H,O 


D 

In Cl2O;, it’s oxidation number is maximum. 
A 

Oxygen forms both sigma and pi bonds with xenon. 
C 

Esters are not reduced by NaBH4.. 

B 

Br?/H;O is a mild oxidizing agent. 

B 

SO, + 2H,8 — 38 + 2H,O 

C 

Вг; exists as a liquid at room temperature. 
A 


Е-Е? – 209 [н] ІН" ]=10°,Е° =1.30V 


C 
No. of tetrahedral voids = 12 
No. of octahedral voids = 6 
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Mathematics PART - Ill 
SECTION- A 

61. A 

Sol. Clearly two sides are x - 2y - 12 0 and x+y=0 


Sol. 


Sol. 


Sol. 


As orthocenter lies on x – 2у +1=0 is right angled (let at B) 
Third side passes through (1, 1) and is perpendicular to x – 2у +1= 0 
= Third side is 2x - y -3-20 


-. Circum - radius = 1 AC = 542 
2 3 
B 
AB = AO = BO = a => АОВ = 60° 
= 8 


=x? +y? a? = 3a" 


= х? 4 y? = 4а? 


D 
х? + 9y? - 4х -6y - 4-0 


= («-2) «(y yi] 


Its parametric equation is 


к-2%с050у--2%15іпб 


Hence 4х — 9y = 8 + 4cos0 + 3- 3 sind 
= minimum value of 4x-9y is 6 


A 

Equation of hyperbola x^ + y* = (х +y + 1) 

2ху - 2x -2y +1= 0 

г. Equation of Asymptotes 2xy + 2х + 2у + 1+ \ = 0. For a pair of straight lines л. = 1 
~. Asymptoes : (у + 1)(х +1) =0 or y=-1 and х= -1 
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65. 


Sol. 


66. 


Sol. 


67. 
Sol 


68 


Sol. 


69. 


Sol. 


B 


Length -- = 


aa! + т? (ат +b? + с?) where m=1,c? = (ae) 


C 
Equation of normal at (2sec Ө, tan0) is 2325 
secO 1ап0 
Slope --1-> Siena 
sec 0 
= 0-2 
6 

'. normal becomes y EUN 
35 a 

: А 2 2 25 9 2 2 
т It is tangent to ellipse = a^ «b^ - 7 > =_(а? +0) =3 

3 25 

C 


Let abe a root of equation х? - 3x +c =0 then -a is a root of equation 
x? +3x-c=0>c=0 
— the smallest of х? -3x =0 are 0 and 3 


B 
Х-1-2-3-...49 


2 
Hence у-х? by comparing (i) & (ii) 


y= Se = Ша) , where n = 49 (ii) 


D 

Let z=e"xe[0, 2n) 
fae edes 2+7=1 
Zz zZ 


lcos 2x + isin 2x + cos 2x —isin2x| = 1 
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Sol. 


71. 


Sol. 


72. 


Sol. 


73. 


Sol. 
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=> cos2x нта. 
2 


п бл 7л f 
х= сезсе (008Х-2 


6 6 6 6 
т 2л 4л бл - 
Х--,--,--,--| cosx = — 
33 3 3 
C 


(1+ ху” (24 x) (34 x) 
= (x? +'°С,х° +...... Jp + OCX" (2) ....... ) (x? t CX" (3) +....... ) 
coefficient of x”? = (12) (3) + (11)(2) = (10) = 68 


A 
 .0-0 >x +X2+X3=0 
Thus we have to obtain the number of integral solution of this equation. 
Coefficient of x? | (х? +x? ах + x9 + х +x’)? 
шил e! 
x3 
= X? |(1 = x89 ( 1- x)? 2" C, 3504 = 25. 


= yo 


B 

соѕ50 = С0580 
соѕ30 = cos160 
г. COS Ө cos 20 cos 40 cos 80 cos 160 cos 320 
sin640 510 -1 


= = = = Р 
2° сіп Ө 280 26 
2°|P| = 2? x 2-4 
C 
2.2 42 
са5бойг hae? 
2bc 


b+c=2a>b-c=0 
2. Triangle is equation 


A М3 a L1 (31445) 
4 2 
1-24 
43 
арс а 
Rs eS 
4 8 
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74. 


Sol. 


75. 


Sol. 


76. 


Sol. 


77. 


Sol. 


78. 


Sol. 


C 


зугтан (k? +k +1)—(k? -k +1) 


= tan” (к? +k+ 1)-tan" (k? 24 1) 
S, = tan” (п? +n+ 1)-tan" (1) 


2 a 2 
= tan паа. = tan" a = tan” S >n=3 
1+né+n+1 2+n+n 7 
-.2n-26 


A 
sin(xy) 


cos(xy) 

— sin(xy) - xy 

->ху-0 

->Х-0 огу-0 

But x = 0 is not possible 

7 y=0 and x = 1, i.e. (1, 0) 


e _—-2+2х°-2х х4-х-1 
Е x(x -1) E 2x (x - 1) С X(x-1) 


24| -52| 
Х2-х-1 2 2 

Now f = А th ————20 20 
ow for y = Jg(x), we must have ЖОЕ ог 


Е S е =E J 
2 2 
C 
= 3xy+10y=2x+5 
2 - 3y -6(2-3у) 
У; = Wiss scc 
3x +10 (3x +10) 
| 54(2-3y) 
5 (3х+10)° 
Ys Уг? 
54 36 
В 


f(x) = f (3x – 4y + 4y - 2x) =f (3x — 4y) + f (4y - 2x) - (3x - 4y) (4y - 2x) 
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f(x+y)=f(x)+f(y)—xy 
re) = u 19-10) о) 


79. B 
Sol y=ke™ cuts the y-axis at x = 0 


a = tan ' (k^) this is angle made by x-axis, angle made by y-axis 2 гал” (k^) 


or cot (к?) 


80. В 


Sol. T, «tan m" = tan” Жі? бай 
1-х(1-х) 1-х(1-х) 


= tan ' (1x) - tan (х) 
T, - tan "(2 - x) - tan ' (14 x), etc 


81. A 
Sol. sE gu ax 


Now 3x+5x>16>x>2 

3x +16 >5x > x < 8 > x e (2,8) 

5x +16 > 3x > x» -8 

Now A? (x) =(8 +4x)(4x -18)(x +8)(8 - x) = (16x* -64)(64-x°) 
Let x? =t=> te (4,64), # (1) =16(t-4)(64-t)=16(64t-t° -256 + 4t) 
-. f(t) =-16(t® -68t + 256),f'(t) =2t-68=0 = t- 34 
f"(t)=-32<0 

Maxima occurs at t=34 


F(34)=16(30)(30) 
-. largest possible area = 120 


6 
6 


82. D 
Sol. Let |f(u)du=F(t) = F'(t) - (t) and F(0)=0 


t 
Also f(t)>0 = [f(u)du>0 vte[0,1] 
0 
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=> /1+2F(t)<t+1 


2 


2 t 
=> f(t) «t«1Also 1+2F(t)<(t+1) = 2Е(ї)<1° +21 SF()sz Ht = [f(u)dus +1 
0 


83. B 


Sol. fe ZE cta (x- 7 dx 
1+tanx 4 


84. С 
Sol. Required area = 


449063 | (6x4) 2x26 | 
4 2 


= 32 +580. units 


85. B 
Sol. Probability of getting an odd number= = 


Probability that getting an even number = 5 


Let ‘A’ denote the sum of the numbers thrown is even. P(A) = 927) + of 3 | 28, 


86. 
рс 1 а 3bc 


а 
b ас|=П1 b Зас 
3 с аб 1 с Зар 
now а? – 4bc = 0, b? - 4ас = 0, с? - 4ар = 0 
= а? — bc = 3bc, b? — ac = Зас, с? - ар = Заб 


В 
3 
Sol. 3 


1 а a? —be 
= 11 b b*-ac|-0 
1 c а ab 
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Sol 


88. 


Sol. 


89. 


Sol. 


90. 


Sol. 
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also1 b >р? -18 b)(b —c)(c —a) 


C 


HeeBc-|! ^|9 7.11 9. 
2 9|-2 1] |01 


The given matrix reduce to A? + A? + A7 +.....+ AP" which is skew symmetric as A is 
skew symmetric 


A 
8-24 +b- 26) + |e - 2àf = 5a? + 5° + 5c? - 4(8-b.«b-6-«6-à) 


B 
[sé 1-2 
1+sin0 с050 sin20 


Е б c | =|sin Dus tops А ваи 
3 3 3 


sin(o- 26 cos{ 0-22 sin 20- $z 
3 3 3 


Apply В, >R, +R, +R}. 
Е b 2|-32овэ-23 


2 
C 
S r ~r ~ras -8 ~sv(~ras) | -(-ву(-глв)) 
T T F F F F T 
T F T T F T F 
F T F F T T F 
F F T F T T F 


Which is the same as Sar. 
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CONCEPT RECAPITULATION TEST - Ill 
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PAPER - 1 
Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01- 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (1), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (ІІ) and (ім). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART -I 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


1. 


Consider an elliptic disc having uniform distribution of mass AY 
M as shown in figure. 
The moment of inertia (M.I.) about the major and minor 


(0, b) 
axis are Tae and Es respectively. Then LJ | Ше 
4 4 EN, -Х 


(-a, 0) O (a, 0) 


(0, -b) 


(А) Тһе M.I. about a line, in its plane, passing through its centre and inclined at an angle Ө to the 


major axis is E cos? Ө + a^ sin’ Ө) 

(B) The М.І. about a chord of length 2r passing through O and lying in plane of elliptic disc is 
1 Ма?” 
4 р? 

(C) Тһе М.І. about a line perpendicular to the plane of elliptic disc and passing through the centre 


Ois zM(a +b") 


(D) The M.I. about a line, in its plane, passing through its centre and inclined at an angle Ө to the 


minor axis is Imo sin? 0 + а? cos? 9) 


Two equal uniform rods of length | are joined at one end so that the 
angle between them is о and they rest in a vertical plane on a smooth 
sphere of radius r which is fixed to the ground. 

(A) The rods are in stable equilibrium if / > 4rcoseca 

(B) The rods are in stable equilibrium if / « 4rcoseca 

(C) The rods are in unstable equilibrium if / > 4rcoseca 

(D) 


D) The rods are in unstable equilibrium if / < 4rcoseca B C 
ы ИҰ? 


Space for Rough work 
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In the circuit shown below, the capacitor is initially uncharged. 
Immediately after the key K is closed, the reading of the 
ammeter is I. 

(A) The Emf of battery is 8 IR 

(B) The Emf of battery is 10 IR 


(C) The steady state charge on capacitor is Sor 


(D) The steady state current through 6 R is =! 


Which of the following is correct for Fission Nuclear Reactor? 

(A) Slower neutrons are more effective in causing fission than faster neutrons in case of *°U. 

(B) Cadmium rod increase the reactor power when they are inserted and decrease when they 
are pulled back 

(C) The kinetic energy of fast neutrons decreases when passed through heavy water 

(D) Cadmium is a very good neutron absorber 


A string is tied at one end to a vibrating blade, and the other end is passes over a fixed pulley as 
shown in figure. A sphere of mass m hangs on the other end of the string. The string is vibrating 
in its n, harmonic. A container of water is raised under the sphere so that the sphere is 


completely submerged. In this configuration, the string vibrates in its n, harmonic. 
Vibrating blade 
ЖЕ” Л 


ÁO 


Sphere 


(A) The magnitude of buoyant force is mg Ч 
(B) The magnitude of buoyant force is mg Ч 


= 2 1/3 
(С) The radius of the sphere 1 3т Ч | 


TD water 


r 21) 13 
(D) The radius of the sphere is am 1- (| 
TP water Th 


Space for Rough work 
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6. One mole of an ideal monochromatic gas in an initial statea Pa 
with pressure P, and Volume V, is to be taken to a final state d b(P.V) 7 d (Pf, Vf) 
with Р, = В?Р, and V, =V,/B through the path a> b—5 cd тЫ 
10 
as shown іп figure below for a particular values of В(>1). Here 
Po, V. 
a— bandc- а are adiabatic paths while bc is an ai, V) PER 
isothermal with temperature T,. States b and c correspond to 59 
(Р, и) and (P,, V.) respectively. 
(A) The ratio of = is УВ 
1 
' V, . 
(B) The ratio of — is 
V, 
(C) Work done by the gas = ШЕН 3 РУ(1-8) 
НТ, 3 
(D) Work done by the gas 9 InB+ 2(НТ, ВР,У) 
7. An electron initially at rest at point O (lying on the cathode) is acted upon by a magnetic field 


В-В,К and electric field E Е,/. This electric field results due to the potential difference V 


between the cathode and anode separated by a distance d as shown in figure. Dimension of 
anode & cathode plates are very large compared to 'd'. 


OV 


| “> anode 


== cathode 


(A) The electron will not reach the anode if B, = Эрт 


(B) The electron will not reach the anode if В, am us 


(C) The electron will just reach the anode in time t = T 


(D) The electron will just reach the anode in time t = TE 


Space for Rough work 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 8, 9 and 10 by appropriately matching the information given in the three columns 
of the following table. 


The Time period of spring-mass system executing SHM is given by Т = 2л М. Column-1 shows the 
eff 

spring mass system executing SHM. Column-2 shows the force constant (spring constant) of 

combination while column-3 represents the time period of the oscillation. 


Column-1 Column-2 Column-3 
4 4 
| i d E (P) T =27,/4M US 
(I) (i) K K, K, — en K, K, 
Ko Sm 
NAA 
II ii ШЕН ҮШІ О Т-Әл ІМ d al 
(1) WLR K K (Q) = 2a MU e 
К, 
К, 
122225 38:21:25 
(Ш) (iii) К^ К ra (R) T -2n м 23 
m 
К, 
! 12285295 лі т КИС 
(ІМ) (ім) i К K (S) T = 2л 2p + a 


х eel 
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8. 


If the time period of the combination of spring mass-system shown in column | 
(Ill) [if k, =k, = K] is 2x 82) The correct matching for the system is 


(А) (10) (iii) (S) (В) (IV) (iii) (S) 
(С) (I) (iii) (S) (D) (1) (iii) (5) 


If spring constant for the combination shown in the column 1 (11) becomes twice if К, & K, 
becomes twice. Then correct matching shown for the spring-mass system is 


(A) (1) (i) (P) (B) (11) (i) (P) 
(С) (1) (i) (О) (D) (1) (ii) (Q) 
Which of the following is correct matching? 

(А) (1) (i) (P) (B) (1) (1) (О) 
(C) (1) (iv) (R) (D) (III) (iii) (S) 
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Answer 11, 12 and 13 by appropriately matching the information given in the three 
columns of the following table. 


Every figure in column 1 shows a YDSE Apparatus with two slits of equal width emitting coherent light of 
equal intensity | and wavelength 'A' in phase. Distance between midpoint of slits and midpoint of screen 
(which are in same horizontal line) is D = 10° X. The distance between slits is d = 8:82 540) à. The plane 


T 
containing slits and the plane of screen are vertical except for figure in column 1, Row 4 where, the plane 


of slits is tilted at an angle of (- 2 | with the vertical but the plane of screen is here also vertical. 


Column 2 represents the intensity of light. 
Column 3 depicts [n] where [.] is a greatest integer function and ‘n’ represents number of fringes shifted 
through ‘O’ when the apparatus are formed with a standard YDSE apparatus. A standard YDSE 


apparatus is the one shown in column 1, row 4, with plane of slits vertical or Ө = 0° as shown in figure. 


Column-1 Column-2 Column-3 
7 - 
0) 2 () |0 (P) |0 
/ 
Ж 
"A 
2 
оа о 
252 Й 
цайг 2 
<> "A 
5.53. Y 
VA 
Ш / | 
(1!) J (ii) (Q) 3 
153. Ж 
EE / 
u=1.2 > 
Шы пс тт / 
с 20 
и-1.5 / 
/ 
<< / 
12), 72 
7 
(Ш) / (iii) 3l (R) 8 
/ 
/ 
Z 
Ж 
2 
Cie ee 1,9 
V4 
ИЛ 
Ж 
% 
(ІМ) L (iv) 4l (S) 33, 33, 333 
| 7 
Vd ! Й 
| "A 
| 7 
| / 
X EN Vo 
7 
7 
\ : 
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11. 


For setup in Column 1, Row 4, which of the following options from Column 2 & 3 are correct 
match? 

(A) (IV) (ii) (Q) (В) (ІМ) (iii) (Q) 

(C) (IV) (iii) (R) (D) (IV) (ii) (R) 


Which of the following is a correct match? 
(А) (1) (ii) (R) (B) (Ш) (ii) (S) 
(С) (11) (iii) (P) (D) (1) (iii) (R) 


For setup in Column 1, Row 2, which of the following options from Column 2 & 3 are correct 
match 

(A) (11) (i) (Q) (B) (1) (iv) (P) 

(C) (11) (i) (P) (D) (1) (iv) (О) 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


If we model the electron as a uniform sphere of radius r, spinning uniformly about an axis 
passing through its centre with angular momentum L, = 27 and demand that the velocity of 
rotation at the equator cannot exceed the velocity c of light in vacuum. Then the minimum value 


of ris. Find n? 
с 


At normal incidence, а beam of light propagating іп vacuum reflects off an interface with a 
2 
medium of refractive index n=2.0. The fraction of energy reflected R is given by R (25) If the 
+ 
fractional error in the value of n is 3%, the fractional error in the estimation of R is. 


A light beam from a laser pointer, on normal incidence creates a circular spot of diameter 
2x10? mon a perfectly reflecting surface. If the radiation pressure P on the surface due to totally 


reflected beam is 210° N/m’, the time averaged power of laser beam (in mW) is пл. Find n? 


The electric field due to unknown charge distribution is given by E = K exp(-4r)7 , where k is a 
r 


constant. The total charge in overall space is equal to 
A spherical planet of radius R has a uniform density p and does not rotate. If the planet is made 


2 
up of some liquid, the pressure at any point r from the centre is атлар (me - r°). Find n? 
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Chemistry PART -II 


SECTION – А 
(More Than One Correct Туре) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


19. O 
hv 
-----> Product 
(Н.О) 
Ph Ph 
The product is/are 
OH OH 
Ph 
(A) (B) 
Ph 
Ph Ph 
| O 
P | 
C D 
(C) (D) б. 
\ Ph 
Ph 
Ph 
20. Which of the following is/are optically active? 
3+ 3- 
(A) | Co(en), | (В) | Co(ox), | 
(C) cis -[CoCl, (en), | (D) trans -[CoCl, (en), | 


Space for Rough work 
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21. 


22. 


23. 


24. 


25. 


Which is/are true about the М- М bond length among the following speices? 

1. НУМ — NH2 2. М 3. НМ“ - NH2 4. N20 
(A) N - N bond length is shortest in 2 

(В) N – N bond length in 1 is shorter than that in 3 

(C) N – № bond length in З is shorter than that in 1 

(D) N —N bond length in 4 is intermediate between 1 and 3 


By which of the following structure may СІ:О6 be represented? 


7% ЖЗ ж 
A) СЮ:СО, B СІ 
( ) 2 4 ( ) 12% Зоёлс 
о 
Х. PA O 
@ 2 Ww (D  Clo;Clo; 
P YX 


Consider the following statements. Pick the correct one. 

(A) All mono saccharides are reducing sugar 

(B) Sucrose is a disaccharide and is a non — reducing sugar 

(C) A solution consisting of equimolar glucose and fructose is dextrorotatory 

(D) A solution consisting of equimolar sucrose and glucose in water dextrorotatory 


Which of the following statements is/are correct? 

(A) First dissociation constant of maleic acid is higher than that of first dissociation constant of 
fumaric acid 

(B) Second dissociation constant of fumaric acid is higher than that of second dissociation 
constant of maleic acid 

(C) pK; value of salicylic acid is higher than that of benzoic acid 

(D) pK, of aniline is lower than that of o - toluidine 


The Al(OH); is involved in the following two equilibria, 

Al(OH), (s) = Аѓ' (aq.) «ЗОН (aq.);K,, 

Al(OH), (s) «ОН (aq) = Al(OH), (ад);К, 

Which of the following relationship is correct at which solubility is minimum? 


(A) [OH | = ©] (В) [Он | = tall 


sp 


(с) [OH |= ЕЗ (О) None of these 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 26, 27 and 28 by appropriately matching the information given in the three 
columns of the following table. 


Match the following 


Column - 1 Column - 2 Column -3 
(1) Нас... Н (i) | Compound show optical | (P) | 1 mol CH3MgX is 
C=c~ activity consumed 
нс ‘cH 
3 боо 
| “COOH 
CH3 
(II) OH (ii) | СО: liberated with (О) | 2 mols CH3MgX is 
NaHCO; consumed 
HOOC С--СН 
(Ш) H3C СН,СНО | (iii) | Pink colour of KMnO; is | (В) | З mols CHsMgX is 
decolorized consumed 
Н,СО--ОС С--СН 
EtOOC 
(IV) CHO (iv) | Given precipitate with | (S) | 5 mols CH3MgX is 
9 Tollen's reagent consumed 
26. Correct combination is 


(A) (ІІ) (іі)(О) (B) (I)(iv)(P) 

(C) (IIl) (iv) (S) (D) (IV)(i)(R) 
27. Incorrect combination is 

(A) (I)(i)(P) (B) (I!)(iv)(R) 

(С) (11) (ii) (Q) (0) (10(У)Р) 
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28. 


12 


Correct combination is 
(A) (0(й)(О) (8) (1)(4)(6) 
(С) (IV)(iv)(P) (b) (I)(ii)(P) 


Answer 29, 30 and 31 by appropriately matching the information given in the three 


columns of the following table. 


Match the following 


Column - 1 Column - 2 Column – 3 
(I) |р, (s)+ NaOH + H,O —> (i) | Disproportionation reaction | (P) | An atom in the product is in 
(1 mol) the highest oxidation no. 
(II) FeS, (5)+ О, “> (ii) | . | (Q) | An atom in the product is in 
(1 mol) Б mol of gas is formed іп the lowest oxidation no. 
the product 
(II) | H,PO, —— (iii) | 2 mol of gas is formed in | (R) | An atom in the product has 
(1 mol) the product zero oxidation no. 
(IV) | ClO; + Cr +H* — (iv) | 1 mol of gas is formed іп | (5) | One of the product in water 
as the product behaves as an acid 
29. Which of the following is the only correct combination? 
(A) (1) (iv)(R) (B) (095) 
(C) (IV)(ii)(R) (D) (III) (üi) (P) 
30. Which of the following is the only INCORRECT combination? 
(A) (III) (i) (P) (B) (III) (iv)(Q) 
(C) (II) (iii) (S) (D) (I)(iv)(Q) 
31. Which of the following is the correct combinations? 


(А) (10/0) 
(C) (III)(ii)(R) 


(В) (1) (iv)(P) 
(D) (IV)(ii) (S) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


1 gm of complex | Cr(H,O), CI |Cl.H,O(MoL.Wt. = 266.5) was passed through a cation exchanger 


to produce HCl. The acid liberated was diluted to 1 litre. The normality of acid solution is 
7.5x10*N. The value of x is 


The density of steam at 27°C and 8.314x10^ pascal is 0.8 kg/m*. The compressibility factor 


would be 5 The value of a + 6 = ? 


H—O O—H 
Cy ae 770 
H 
--0 
О 
CH 
ТЕРІН 
3 ОН 


Identify the most acidic H in ascorbic acid (vitamin С) 


Dark gray material (A) when it is heated at high temperature in air gives gas (B). Gas (B) is 
colourless and odourless which can not decolourize acidified K2Cr2O7 solution. One of the 
allotropic forms of (A) is (A’), however (A) is the thermodynamically more stable than (A’). (A) on 
oxidation by hot concentration HNO; gives an acid (C), whereas (A) is unaffected by 
concentrated acids. 

How many COOH groups are present in one molecules of acid (C)? 


The figure given below shows three glass chambers that are connected by valves of negligible 
volume. At the outset of an experiment, the valves are closed and the chambers contain the 
gases as detailed in the diagram. All the chambers are at the temperature of 30 K and external 
pressure of 1.0 atm. What will be the work done by М» gas when valve -2 is opened and valve -1 
remaining closed? What will be the work done by № gas when valve - 2 is opened and valve -1 
remaining closed? 


valve 1 valve 2 
Y 0.82 atm Y: 0 atm 
n № Е Не 
m aot 
(A) 10.0L 
(B) 
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Mathematics PART -III 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


37. 


38. 


39. 


40. 


Х -х-1 


мл xX +х+1 


is g(x) increasing? 


and g(x) = 2? (x)-9f^(x)-12f(x)- 5. In which of the following interval(s) 


i 
(A) (-2, -1) (В) Ё - 3 

2 
(С) Ce o) (D) (1, œ) 
Let f(x) = Tsin Vt at atl "cos" Уа, x e (o z) Then the value of f(0) equals:- 
(A) f(1) (B) {+ 
(С) (2) (D) 2f(1) 


Let S be set of all value (s) of ‘a’ which the inequality х? +|х-а|-3 < 0 is satisfied by at least 
one negative ‘x’. Which of the following can be subset of S? 

(A) (-3, 2) (B) (0, 3) 

(C) (-4,1) (D) (-2, 3) 


The vector а--і- 2]+ К is rotated through right angle such that a crosses through the Y- axis, 
while undergoing rotation. In the new position a is given by:- 


(A) 4211-1-4| (В) 4214-1-8| 
(C) ЕЕ | (D) Ja (-i- k) 
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Consider the lines L : x = y = z and L,:2x+y+z-1=0=3x+y+2z-2. Which of the following 
is (are) correct? 
A) The shortest distance between L, and L, is 42 


(A) 
(B) The shortest distance between L, and L, is 1/-/2 

(C) The plane containing L, and parallel to L is y-z+2=0 
(D) The plane containing L, and parallel to L is х у+1= 0 


Let P(A) and P(B) be the probabilities of occurrence of two events A and B respectively. If 


P(A)- 5 and P(B) = 5 then which of the following is (are) correct? 
5 3 


(B) P(AoB)2 2 


If z =a+ib and 2, = с+ іа are two complex numbers such that 

lz| 2 |z| = 1and Re(z 2| = 0, (a, b, c, d € R). Then for the pair of complex numbers 
о, = a4 ic апа о, = b+ id, which of the following is (are) correct? 

(A) |o,| = (B) Re(o,,02] =0 

(C) Ве(о,о,) = 1 (D) Re(o,,02) = 1 
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(Matching Type) 
(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 44, 45 and 46 by appropriately matching the information given in the three 
columns of the following table. 


Answer Questions 8 -10 by appropriate matching the information given in the three columns of the 
following table. 


Column 1, 2, 3 contains equations of hyperbola, co-ordinates of a point & value of ‘a’ 


Column - 1 Column - 2 Column – 3 
(I) х2 -y*-4 (i) | (a-1a-2) (Р) |5 
2 
(1) ху= 4 (i) | (1-a a) О) [1 
6 
(11) Xm 2% (ili) | (2a, a-1) (R) | 2 
шоо 
(IV) ‚ у? | (iv) | (4a, a) (5) |0 
x - Эрс 
44. The tangents to suitable hyperbola (column 1) from the point (column II) аге on both branches for 
the value of a (column 111). Which of the following options is the only correct combination. 
(A) (1) (ii) (S) (B) (1) (iii) (S) 
(C) (II) (ім) (R) (D) (IV) (i) (R) 
45. Suitable point (column lI) lies on director circle of hyperbola (column 1) for the value of ‘a’. Which 
of the following options is the only correct combination. 
(A) (1) (ii) (P) (В) (1) (i) (В) 
(С) (1) (iv) (S) (D) (IV) (iii) (Q) 
46. Suitable point (column 11) lies on hyperbola (column 1) for the value of ‘a’ (column III). Which of the 


following options is the only correct combination 
(A) (III) (i) (R) (В) (11) (iv) (Р) 
(С) (I) 01) (Q) (D) (ІМ) (i) (R) 
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Answer 47, 48 and 49 by appropriately matching the information given in the three 


columns of the following table. 


Column 1, 2, 3 contain Trigonometric Function, Maximum Value and Minimum Value respectively 
Column - 1 Column - 2 Column -3 
(1) А 7+ 6tanx –їап? х | т J (i) 1 (Р) |1 
(х) = 2 Ц дээ 
1+ іап х 2 2 4 
(11) » (i) | 1 (Q) | -2 
f(x) = 4cosx + БН -3,хєВ 
(1) | f(x) =sin®x + cos?x, x eR (iii) | 8 (R) d 
4 
(IV) | z) | z) (iv) |2 (5) | 1 
f(x) =cosx.cos| x+— |.сов| X- — |, x ER = 
3 3 4 
47. Which of the following option is the only CORRECT combination? 
(A) (1) (iii) (Q) (В) (1) (iii) (P) 
(C) (11) (ii) (P) (D) (IV) (ii) (R) 
48. Which of the following option is the only CORRECT combination? 
(A) (1) (iii) (P) (B) (II) (iii) (Q) 
(C) (111) (iv) (P) (D) (IV) (i) (Q) 
49. Which of the following option is the only CORRECT combination? 
(A) (1) (iii) (S) (B) (1) (iii) (R) 
(С) (III) (ім) (S) (D) (IV) (i) (R) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


Consider two circles С, :х? + y^ -4x«4y-120 and C,:x*+y*+6x+2y-7=0. Тһе line 
L,:x+2y+3=0 intersects С, at points А and B and the line L, :2x+3y+A=0 intersects С, 
at point C and D. The value of (2-1) such that points A, В, C and D аге сопсусііс, is: 


If M is a 3x3 matrix, such that det(M) =2 and M'M = I, (M'is the transpose of matrix M). 
Then, the value of det(M —) is: 


The coefficient of x^? in the product (x —1)(x* –2)(х° - 3).......... (x? -12) is: 


If ‘z’ is a complex number satisfying the equation 11z'? +10iz? +10iz—11=0, then the value of 
3|2| is: 


The largest integer value of ‘k’ for which the equation e* —1— ktan ! x = 0, possess only one real 
root, is: 
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1. ABC 
Sol. | We know that 
Ing = lycos? 0 + I, sin? 0 – І, sin20 AY 


log = 1 mb? cos? 0-- 1m2 sin? 6 E 


4 4 y : P (rcoso, rsino) 
The equation of ellipse is "AP ac -Х 
x? у? 
тет! 
a b О 


2 2 
r [5 
— cos’ 04 — sin 0 = 1 
a b 


24,2 

. ab 

а? sin’ 6 + b^ cos’ 0 = —— 
r 


1 1 ай» 
^a, 2 —m(b?cos? Ө + a? sin? 0) = т 
"TM | ) 4 rn 


2. AD 
Sol. АВ = АС =! 
z= GN = OGsinO 
-(AO- AG)sin® 
a | о). 
=| rcosec—-— —cos— |sinO 
| 2 2 = 


ӨР 50-55058-016:0-27 
ай 2 
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22 
do* 


a [| о. T 
=-rcosec—+-—cos— for Ө = 
2 2 2 2 


2 


Stable equilibrium : > >0->/>4гсовесо 


2 
Unstable equilibrium : M <0->/<4гсовесо 


3. ВС 
Sol. Applying KCL, we get 
X 


х-у x х ,X-V.g X1 
АН 4R 36H бА 4R 4R 
х= Зу 

5 о j у 
4IR == 36R 6R 

Хо 

_4xSIF ав 

2 
In steady state: 
иг S 
4H ан 2 
X,-V X, „бн 
ӨН 36Н 7 


4. ACD 
5. АС 
Sol. T, =mg -(1) 


1/3 
3B 
f= 
4лр,9 
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6. AC 

Sol. ab: ру) = pv," -(i) 
cd: ри" = руї  -(i) 
bc: PV: = DV; (iii) 


Dividing (2) by (1), we get 
V. I 5 
AB 4B -$ 
у; 3 
work done by the gas 
W = Wp + И, + ИУ. 


HT, 3 
- 25 InB+ 5 py, (1 B) 


T. ACD 


Sol. шан 
т 


The electron will not reach the anode only when it turns by 2 by the time it comes near anode. 


Let time taken be t. 


0- ot 
m dE epo m 
2 m 2qB 


Acceleration due to electronic field a = ав 


Horizontal distance curved in time t=d 


8. B 
Sol. 22-2. ^ | M E жа 
Ky К, n K, К, 
к Ke A E: 
K Keg К, K, 
! 1 4 5 
— = — + —— 
Kp mj к m m m 45 Kr ie 
: K2 Ка 1 1.5 
—— = — 4 == 
777 7 Zw 7777 Keg K к, 
9. B 
Sol. ёё < 4 1 ХШҮ 
К; Ky Kaa K, K, 
Ki Kə Kə 1 4,4 
K Ke, K, K, 
1 1 4 5 
— = — + —— 
KS Im Kə m K m K m Keg КК, 
2 2 
хн 
777 7777 “7772 7777. Ke, К, К, 
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10. C 
Sol. 424 4 LLLLL 1 1 4 
е-е үйші тарта ы. 
^ Ks Ke. К 
^ Ko 1 4 4 
„== кше 
Keg К, K, 
К, 
1 4 5 
kK, KK 
Ks m К, т Kə m eq 1 2 
i 1,3 
ЖАҒА 7777 Keg K, K, 
11. C 
Sol. For figure Column 1, Row1, 
52 
(Ах) o -(и-1)х5.53. - (2-1 5.53. 
Path difference _ 1 9 x 5.5). = 1 9 x 
33 6 
Hence, [а] = 180,1. - -з 
6 A 6 
8-2 Цах)- BT 
3, 3 


Intensity at 0 = 41соѕ? B -31 


For figure Column 1, Rowe, 
(Ax), , =[(1-5-1)12a ]-[(1.2-1)15a]=3a 


Hence, [n] - E | =3 


5- (ax) - n 


Hence, Intensity at 0 = 41 
For figure Column 1, Rows, 


4 10’ 
(Ax), -(6-00-(2-1раса-Тда, 


10’ 
Hence, [n] = E = 33,33,333 


ҮД 
5- 2л (Ax) = 2nx10 
À 3 
Hence, Intensity at 0 = T 
For figure Column 1, Row4, 


(Ах), = daino = a0 = 8 гарах x 2 | 
л 


60 180 
_882, 49, 
108 6 
49 2n 49л 
8, 6 A 
БЕ (ах) = 3 


Hence, Intensity at 0 = 3I 


A € — à À——M M M M ——— M анг ананна: 
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12. 
Sol. 


13. 
Sol. 


5 AITS-CRT-III (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


B 
For figure Column 1, Row1, 
52 
(ХХ) ve (uiti Ebo (2-1 5.53 
Path difference = 19 5) = 19, 
33 6 

Hence, |n] эт 219 4 

6 A 6 
poc uc b 

3, 3 


-. Intensity at 0 = 41соѕ? В = 31 


For figure Column 1, Rowe, 
(Ax), , -1(15-1)1231-1(12-1)153|-33 


at 0 


Hence, [n] - E 9) = 3 


2л 
ё = —(Ax)=6 

= (Ax) = бл 
Hence, Intensity at 0 = 4I 


For figure Column 1, Row3, 
4 7 10’ 

= - =| ---- х = ---- 

(мд, -(8-1)2-| 5-1 107 = 2А 


at 0 


107 
Hence, [n] =| -4-|-33,33,333 
7 
5- 2E (ax) 29210 
n 3 


Hence, Intensity at 0 =I 
For figure Column 1, Row4, 


(Ax), =dsino < дө = $82, 10% х| 1x 
E л 60 180 
_ 882, 49 
108 6 
49 
-1--1-8 
4-9 
x 2n (ax) 2 497 
A 3 
Hence, Intensity at 0 = 3I 
D 
For figure Column 1, Row1, 
52 
(Ах), =(B-1)x5.5A = (2-1 5.53, 
Path difference "A 19 x 5.5), 2 19, 
33 6 
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Hence, т 19219-3 
6 А 6 
2л 19% 
шог: 


-Intensity at 0 = 41соѕ? (% = 3I 


For figure Column 1, Row2, 
(Ах), = |(1.5 1)12 | [(1 2 1)152.| = 32 


Hence, [n] - E | =3 


2л 
6 = —(Ax)=6 

7 (Ax) - 67 
Hence, Intensity at 0 = 4I 
For figure Column 1, Row3, 


4 107 
(Ax), (и) [4-1 ]xt07 192 


10’ 
Hence, [n] = сон = 33,33,333 
7 
8- 2m (Ax) = 2лх10 
x 3 


Hence, Intensity at 0 =1 
For figure Column 1, Row4, 


(Ax), o = asin = do = 985 ror хә л) 
T 


60 180 
.882, 49, 
108 6 
49 
-1--1-8 
ШИН 
Bos ale 
A 3 
Hence, Intensity at 0 = 3I 
SECTION- C 
14. 5 
Sol. L, = 2h 
2 mo -2h 
5 
2 Av -2h 
5 
н-5) 
ту 
Pain = = Е 2 [n ш 5| 
mv, mc 
15. 8 


E 
Sol. Н-|--- 
п+1 
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16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


log R = 2log(n-1)-2log(n+1) 


Differentiating 
dH 2dn_ 2ап 
R n-i n«1 


DR , 1 1 ТҮТІК 4n \An 
R n-1 п-1 п°-1) п 


= E x 396 = 8% 
3 


1 
Radiation pressure P = 25 
сА 
E= 1 рсд 
2 
-лто [n=1] 
0 


b= фЕ. nds = 4nqe ^ 

Change enclosed 

О =є, $E ‚па 

=4ne, де“ 

Total change over all space (r — со) 
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ту? 


Ae 
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Chemistry PART - II 
SECTION – А 
19. ABCD 
20. ABC 
Sol. | 
С! | СІ 
Со n | Со n 
СІ | СІ 


Superimposable mirror images 
Optically inactive 


21. АСО 
22. АВ 
Sol. Cl,O, in solid state CIO;CIO; 


ʻO 29 8-5 
ND DP. 
In the gaseou: Tod қ 


= o | 
23. ABD 
Sol. Fact 
24. ABD 
Sol. Salicylic acid is more acidic than benzoic acid due to o-effect. 
o-toluidine is less basic than aniline due to SIP. 
25. D 


Sol. Dissolved AI(OH); present in solution as А/“(ад.) as well as | Al(OH), | (ав) 
2.5 = [AF (ag) ]+ | Al(OH), (aq) | 


g- e -К.|ОН | 


[oT 
For minimum solubility 
d$ — 0 
d(OH ) 
Ko x3 
or – ; HC 
[OH] 


ааа — P M M T MÀ 
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32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36 


Sol. 
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(for Q. 29 to Q. 31) 
P, + 3NaOH + 3H,O —— PH, (g) + 3NaH,PO, 


4Fes, +110, ——>2Fe,O, -880, (9) 
4H,PO, —*->3H,PO, -РН, (0) 
CIO; +5Cl + 6H* ——>3Cl, (g) + 3H,O 


SECTION - C 
3 


Mole of complex = сез 
266.5 
1 mole of complex produce 2 mole of НСІ 
[Cr (H,O), Cl]Cl, —+[Cr(H,0), cr] + 2017 


1 


Mole of HCI = x2 
266.5 
Ма = LA = 7.510 
НО 2665x1 ` 
7 
|. PV PM _ 8.314x10*x18x10% 18х10 E 
nRT авт 0.8x8.314x 300 300x0.8 4 ` 
5 
H—O O—H o? он 
H 2 Rn =. 
---0 5 » B v 
O -H О 
HC, HC 
но“ “Онон С. 


6 
C, (COOH), mellitic acid is produced 


0 

Р,,-0 

<. Total work done = P,, (AV) 
АР, =0 

7. Work done = 0 
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Mathematics PART - Ill 
SECTION – A 
37. ACD 
xX — x41 : : 
So.  f(x)- MEL g'(x) - 6f'(x)(F(x)-1)(f(x)-2) 


Draw graph of f(x) and analyse. 


38. AC 

Sol. f'(x) = sin" (sinx)-2sinxcos x + cos” (cos x)(-2sinxcos x) = 0 
Hence, f(x) is a constant function. 

39. ABD 

Sol. х +|х-а|-3<0 


or x-a|«3- х? 


у-рса| 
(0,3) 
Ё БУ is 
0 
2 0 
у=3-х A 
у-3-х 
? ЯВ 
ове жез Непсе, а = 3 


40. АВ 

Sol. a=-i+2j+k 
Let à in new position be b= xi + уј + 2 
8-1 = x? +y" +z =6 
a-b=0>-x+2y+z=0 


And a, b and | are coplanar 


-1 2 1 
—|x y 2-0 b=+V2(i+j-k) 
0 1 0 
41. B 
Sol. L:x-y-z 
х-1_у+1_ 7 
Ь 1 -1 -1 
Shortest distance=1//2 
Equation of plane containing L, and parallel їо L isy—z+1=0 
42. ABCD 


Sol. MaxP (A B)=P(A)= 


сол[о 


аиа а р а тоа са иесш ананна: 
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43. 


Sol. 
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AB 
2 = а+ ір = соѕ0 + іѕіпӨ 
Z, = C+ іа = соѕф + ѓѕіпф 


Һе(22:)-0-соз(0-ф)-0->0-ф-%5 


|о,| = cos? Ө + cos? $ = 1 
Similarly, |o, | = 1 
Не( оро» | = С0506іп0--со5фвіп ф 
= >(sin20 +sin26) 
= sin(0+) cos(0-4) - 0 
Similarly, Ве (о oz) =0 


B 

C 

D 

(for Q. 44 to Q. 46) 

In each of these questions, check options one by one. 


A 
B 
D 
(for Q. 47 to Q. 49) 
7 * 6tanx -tan* x тл 
f(x)= 2 xe 
1-1ал x 


or y= 


Hence, y є|-2, 8] 
f(x)- cos 300s [x2] 8 xeR 


= 4cos x -3sinx 4 3 
Hence, f (x) <[-2, 8] 
f(x) =sin® х+соѕ x; xe R 
- (sin? x) + (cos? x) 


=1-5(sin2x) 
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Hence, f(x) е 1 1 


((х)= coss cos x+ 8 сод х-® | хєН 


_ в083х 
4 
11 
Hence, f(x) e. -— — 
44 
SECTION - C 
50. 7 
Sol. Let C, be the circle passing through points A, B, C and D. 
Radical axis of C, and C,:x+2y+3=0 12 3 
Radical axis of C, and C,:2x+3y «4. = 0 2 3 Al=0>A=4 
Radical axis of C, and C,:x-y-3=0 1 -1 -3 
51. 0 
Sol. (М-І) -M'-I 
-(М-1/ M-M'M-M 
= (M-I) М-1-М--(М-1) 
-(м-//М-|-(м-1) 
э(М-4/ | М--М-1 
э|М-1|х2--М-1 
> M- || =0 
52. 4 
Sol. Coefficient of x"? 


= [(-8) + (-1x-7) + (-2x-6) + (-3x-5)+(-1x-2x-5)+(-1x-3x-4)| 
=(-8+7+12+15-10-12)=4 


53. 3 
Sol. pees AZ Let z=a+ib(abeR):|z) = а? +b? 
112+10/ 
z 112 +220b+10°(a° + Б?) 
Сүз (a? + b®)+ 2206+ 10? 
Clearly, |z? = а? + b^ > 1 or «1 is not possible. 
Hence |z| = 1 
54. 1 


Sol. e*-1-ktan'x-0 
ог, ех –1= кіап' x 
y, = е -1апа у, =ktan' x 
Draw graphs and analyse. 
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Physics PART -| 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A particle of mass 2 kg is moving along x-axis with a F(N) 
velocity of 5 m/s. It crosses the origin at t = 0. A time 
varying force whose variation is as shown starts acting F is along 
on a particle at t = 1 sec. For this situation, mark out 
the correct statement. 
(A) the particle will come to rest instantaneously at 

t= 6.8 sec 

(B) the final velocity of the particle will be 18 m/s. 
(C) work done by the force F on the particle is 375 J. 
(D) all of the above 


> t(sec) 


2. A liquid is filled in a rectangular vessel of dimension 4 mx 3m x 2 4 
m. Now the container starts to move with uniform acceleration 1.25 
m/s? at t = 0. The volume of liquid in vessel is 18m?. The speed of 
liquid coming out from a very small orifice made at bottom of right 
side wall at t = 4s is 2 


(A) zero (В) 4/30 m/s 
(C) 5 m/s (D) 10 m/s 2224444444432 


3. One end of a rope is bound to a vertical wall. The other end is 
pulled with a horizontal force of 30 N. An additional force of 10 N is 
applied to the right at the point A in the middle of the rope. Which of 
the following is true about tensions at points P and Q 
(A) T, = Tg = 403 (В) T, = Т = 20N 


(C) T, -Ta = 10N (D) T, = 20М, T, = 40N 


s 10 
Pe fa Q ---» 


30 


NNNN 


Space for Rough work 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


With regard to sound waves, mark out the correct statement(s). 

(A) the phase difference between incident & reflected displacement waves from the fixed end is 
zero. 

(B) the phase difference between incident & reflected pressure waves from the fixed end is zero. 

(C) the phase difference between incident & reflected pressure waves from the fixed end is л. 

(D) the phase difference between incident & reflected pressure waves from the free end is л. 


A small block mass m is fixed at upper end of a massless 


vertical spring of spring constant K = та and natural length 


101. The lower end of spring is free and is at a height L from 

fixed horizontal floor as shown. The spring is initially 

unstretched and the spring block system is released from rest 

in the shown position. 

(A) When the speed of block is maximum the magnitude of 
force exerted by spring on the block is mg. 


10 


Horizontal floor 


(B) The maximum speed attained by the block is 5 Jal . 


(C) The maximum compression of the spring is L/8. 
(D) The time taken by the mass to move from the equilibrium 
position to the maximum compressed position of the 


sprin ee 
pring 415 


A ray OP of monochromatic light is incident оп the face АВ of 
prism ABCD near vertex B at an incident angle of 60° as shown 


in figure. If the refractive index of the material of the prism is V3 , 

which of the following is(are) correct ? 

(A) The ray gets totally internally reflected at face CD. 

(B) The ray comes out through face AD. 

(C) The angle between the incident ray and the emergent ray is 90° 

(D) The angle between the incident ray and the emergent ray is 
120° 


Space for Rough work 
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7. One mole of an ideal gas has an internal energy givenby U= y 
U, + 2 PV, where P is the pressure and V the volume of the 
gas, О, is a constant. this gas undergoes the quasi-static џ, --- 
cyclic process ABCD as shown the U-V diagram. choose the 
correct statement (s) : 

(A) The work done by the ideal gas in the process AB is D < C 
Ui Us ing. 


(B) The gas must be monoatomic | > 
(C) The gas must be diatomic. Vo 2V V 
(D) The molar heat capacity of the gas at constant pressure is 

3R 


8. In the circuit shown in Fig. the cell is ideal, with e.m.f. = 2V. The 
resistance of the coil of the galvanometer G is 19. Then 
(A) No current flows in G 
(B) 0.2 A current flows in G 
(C) Potential difference across C4 is 1V 
(D) Potential difference across Сь is 1.2 V 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 9 & 10 


One mole of an ideal diatomic gas is contained in the lower part of the cylinder 
beneath a piston of area 50 ст” as shown in the figure. The piston has negligible vacuum 


mass but a block of mass M = 100 kg is kept on the piston. Initially the gas is M 
maintained at a temperature of 300 K and piston is at a height h from the bottom 
of the cylinder. The gas is now heated to raise the weight by 10 cm. [Take g = 10 
m/s?, atmospheric pressure = 10° М/т4 
gas h 

9. The thermal energy supplied to the gas in the process is 

(A) 249 J (B) 348.6 J 

(C) 99.6 J (D) 100 J 


Space for Rough work 
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If a small hole has been created in the upper part of the cylinder, then the value of h before 
heating the gas is 


(А) 1.66 т (B) 2.49 m 
(C) 1.40 m (D) none of these 
SECTION - C 


(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


11. 


A container filled with air under pressure Po contains a soap bubble of radius R. When the air 
pressure is reduced to half isothermally, the bubble radius becomes (5R/4). If the surface tension 


of the soap water solution is S, then find ЕЗ ' 


A glass tube of 1.0 т length is filled with water. The water is drained out very slowly from the tube 
through a hole in the bottom while a vibrating 500 HZ tuning fork is held near the open upper end 
of the tube. If the speed of sound is 320 ms", find the number of resonance that can be obtained. 


A 50 О resistor is connected in series with а coil and a sinusoidal ac—source of effective voltage 
50 V. If the effective voltage drop across the resistor is 20 V and across the coil is 40 V, Find the 
power developed in coil in watt? 


The upper end of the uniform chain of linear mass density 2 kg/m is lowered | 
with а speed 1 m/s as shown in diagram. The normal reaction offered by the у- 
ground after the chain fall through a distance 5 cm is given by k newton. Find 

the value of k. 


OLA LA ЛТД 


Bottom of glass beaker is made of a thin equi-convex lens having bottom 
side silver polished as shown in the figure. Now the water is filled in the 
beaker upto a height of h = 4 m. The image of point object floating at 
middle point of beaker at the surface of water coincides with it. The value 


of radius of curvature of lens is С - 3, Hw = Jj 


Space for Rough work 
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20. 


A block is attached to the ceiling by a spring that has a force constant 
K = 200 N/m. A conducting rod is rigidly attached to the block. The 

combined mass of the block and the rod is m = 0.3 kg. The rod can slide 3 
without friction along the two vertical parallel rails, which are a distance / = 1 5 


m apart. A capacitor of known capacitance C = 500 uF is attached to the 
rails by the wires. The entire system is placed in a uniform magnetic field B ® 
= 20 T directed inwards as shown. Neglect the self inductance and electrical 
resistance of the rod and all wires. The angular frequency (in rad/s) of the 
vertical oscillations of the block is 4 о. Find the value of œ? 


A uniform spherical shell of mass m and radius R starts from rest with 
pure rolling on a long inclined plane as shown in the figure. If angular 
momentum of shell about point of contact after 1 sec of its starting is 
KmR, find K [Take g = 10 m/s?] ............ 


The force of interaction between two co-axial current loops having radii 

R & г (r««R), separated by a distance x carrying currents h & 12 
2,2 

Nu, aR*r lix “Баас 


а +x?)? 


respectively is given by the expression, F = 


The minimum deviation suffered by a ray emerging through a prism С = =| is equal to half the 


43 


refracting angle of the prism. Find the value of C if the refracting angle of the prism is (2л/С). 


Young’s double slit experiment is conducted with white light P 
(4000A° —7000А°). As shown in the diagram, the slit = S; 

separation d -(Їїрэ and the screen slit distance, D = 1 y 
m. The upper slit is covered with a film of thickness, t= 1 d + $ 


um having a refractive index, nS. Find the number of 


wavelengths which will form a maxima at y = 3mm У 52 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


21. A homogeneous aluminium ball of radius r 2 0.5 cm is suspended 
on a weightless thread from an end of a homogeneous rod of mass le »« >| 
M = 4.4 g. The rod is placed on the edge of a conditioner with 
water so that half of the ball is submerged in water when the 
system is in equilibrium as shown. The densities p, and р, of 


aluminium an water are 2.7x10? kg/m? and 1x10? kg/m? 
respectively. Determine the ratio y/x of the parts of the rod to the 
brim, neglecting the surface tension on the boundaries between 
the ball and water. 


22. A parachutist jumps from the top of a very high tower with a siren of frequency 800 Hz on his 
back. Assume his initial velocity to be zero. After falling freely for 12s, he observes that the 
frequency of sound heard by him reflected from level ground below him is differing by 700 Hz 
w.r.t. the original frequency. What was the height of tower. Velocity of sound in air is 330 m/s, and 
g = 10 m/s. 


23. A radionuclide with disintegration constant à is produced іп a reactor at a constant rate 
«(= 24.) nuclei per second. At t = 0, there are no nuclei present in the reactor. During each decay 
energy Ес is released. 20% of this energy is utilized in increasing the temperature of water. Find 
the increase in temperature of m mass of water in time t = Тү» if specific heat of water is s. 


Assume that there is no loss of energy through water surface. (Given Ес = 100 times the energy 
required to raise the temperature of mass m of water from 0? to 100°C). 
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Chemistry PART - Il 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


24. Number of S-S bond in Н,5,0; 


(A) n (В) (п-1) 
(С) (п-2) (D) (п + 1) 
25. Which one of the following statements is True: 


(1) Ox o Cx 


(A) PhLi adds to both compound with equal ease 
(B) PhLi does not add to either of the compound 
(C) PhLi react readily with 1 but does not add to 2. 
(D) PhLi react readily with 2 but does not add to 1. 


26. One mole of Argon is heated using PV°? = constant. By what amount heat is absorbed during the 
process, when temperature changes by AT = 26 K. 
(A) 100 J (B) 200 J 
(C) 180 J (D) 208 J 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. Select the correct statement(s). 
(A) For equilibrium, pressure is constant. 
(B) For equilibrium, temperature is constant. 
(C) For equilibrium, concentration is constant. 
(D) For equilibrium, pressure & temperature is variable. 
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29. 


30. 
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А,О, is oxidised to АО; by MnO, іп acid medium. If 1.5 x 10-9 mole of А,О, requires 60 ml of 
0.03 М-КМпО, solution for complete oxidation, which of the following statement(s) is/are correct? 


(A) The value of n = 2 

(B) Empirical formula of oxide is AO. 

(С) 0.15 mole of A,O, would require 0.15 mole of acidified K,Cr,O, solution 
(D) 


D) 'A" may be a metal from second group of periodic table. 


Select the correct statement for the following species. 


Me 

Me 

() RY D 
Me 
Me 
Me 

(Ш) (ІМ) Ме 

Ме 
(А) | and Ш аге Geometrical isomers. (В) | and ІІ are Conformational pairs 
(С) Ш and IV are Conformational pairs (D) Папа IV are Geometrical isomers 


Among the following orbital interactions which represents hyper-conjugation interaction? 


(A) (B) 
free radical 
(CH,-CH,) 
T 
a СН--С a 
à o 00-07 


® 
(HC - CH = CH.) 


Space for Rough work 


барилын 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/19 10 


31. Which of the following statements is/are false 
(A) In [PtCl,(NH,),]** complex ion, the cis-form is optically active, while trans-form is optically 
inactive 
(B) In [Fe(C,0,),1* geometrical isomerism does not exist, while optical isomerism exists 


(C) [Mabcd]"* square planar complexes exhibit both optical as well as geometrical isomerism 
(D) In [Марса]? tetrahedral complexes, optical isomerism cannot be observed 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 32 & 33 


Complex compounds which have same molecular formula but have different structural arrangements of 
ligands around central metal atom or ion are called structural isomers and phenomenon is named as 
structural isomerism. 


32. Which of the following compounds is/are polymerisation isomer of | Ее(МО,),(МН, 1. 
(1) ЇРЕЕ(МО”(МН, , [Fe(NO,) (NH;)] (1) [Fe(NO,) (NH,),]; ІҒе(МО,)-(МН.)) 
(11) [Fe(NO5) (NH3);] [Fe(NO,) (МН.).1Ь (IV) [Fe(NO,),(NH,),] [Fe(NO,), (NH);] 


Choose the correct code : 


(A) її, 111 (B) Il, Ш, IV 
(C) I, IV (D) |, II, III, IV 
33. Select incorrect match 


(A) [Co(NO,)(H,O)(en),)JCI,, [CoCI(NO,)(en),] СІ. H,O — Hydrate isomerism 
(B) [Cu(NH,),][PtCl,], [CuCI,(NH,),] [PtCl,(NH,),] — Coordination isomerism 
(с) [Ni(CN)(H,O)(NH,),]CI, [NiCl(H,O)(NH,),]CN — lonization isomerism 

(D) [C'(NCS)(NH,),] [ZnCl,], [C(SCN)(NH,),] [ZnCl,] — Linkage isomerism 
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SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


How many more coordination isomers are possible of the following complex compound. 
ІРІСІ, (МН,), [Pt (SCN),] 


Оз/А 
?л/Н20 
How many different species are formed? 


CoH ae СЕНО 


no M pi-bond present in X is 


Number of possible spectral lines which may be emitted in bracket series in H atom, if electrons 
present in 9th excited level returns to ground level, are 


15 g of a solute in 100 g water makes a solution freeze at —1?C. 30 g of a solute in 100 g of water 
will give a depression in freezing point equal to 


The enthalpies of neutralization of a weak acid HA & a weak acid HB by NaOH are 
- 6900 Cal/equivalent & - 2900 Cal/equivalent respectively. When one equivalent of NaOH is 
added to a solution containing one equivalent of HA & one equivalent of HB, the enthalpy change 
was - 3900 Calories. If base distributed between HA & HB in X : Y then find value of Х+Ү. 


50 mL of 0.1M CuSO, solution is electrolyzed with a current of 0.965 A for a period of 200 sec. 
The reactions at electrodes are: 

Cathode : Cu?* + 2e' > Cu(s) Anode : 2Н,0 — О, + 4H* + 4e. 

Assuming no change in volume during electrolysis, calculate the decimolar concentration of SO,” 
at the end of electrolysis. 


If the radius of Мо?" ion, Cs* ion, O ion, S% ion and CI- ion are 0.65 А, 1.69 A, 1.40 A, 1.84 A, 
and 1.81 A respectively. Calculate the average of co-ordination numbers of the cations in the 
crystals of MgS, MgO and CsCl. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/19 12 


42. Which of the following statements is (are) true about resonance. 


Resonance involves delocalization of both s and p electrons. 
Resonance involves delocalization of p electrons only. 
Resonance decreases potential energy of a molecule. 
Resonance has no effect on the potential energy of a molecule. 


h) Any resonating molecule is always more stable than any nonresonating molecule. 
i) The canonical structure explains all features of a molecule. 

(j) The resonance hybrid explains all features of a molecule. 

(k) Resonating structures are real and resonance hybrid is imaginary. 

(I) Resonance hybrid is real and resonating structures are imaginary. 

(m) Resonance hybrid is always more stable than all canonical structures. 


43. How many moles of Grignard reagent will be required by one mole of given compound? 
SH 1 
HO а $ C - ОЕ 
ї -СІ 
єн CH, Ó 
Cl 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


44. KF has NaCl structure. What is the distance between K+ and F- іп KF in angstrom if density of KF 
is 2.48 gm/cm?. 


45. In a chemical reaction A(g) is converted to B(g), following observation is made. 


Pressure (atm) 


10 20 30 time (min.) 
Time of completion for the reaction (in min) is 


46. A current of 0.5 A is passed through molten АС! for 40 min. Calculate the mass of aluminium in 
gram deposited at cathode. 
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Mathematics PART - Ill 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


47. Let f(x) be defined on [0, 1] such that f(x) 2 min x- n=0, 1, 2........ then area under f(x) is 
(a) + (в) — 
12 24 
1 1 
C) = р) — 
(С) 6 ( ) 36 
48. Consider the region R defined as 
x?+y?< 100 
R-«(Xxy)|. 
sin(x+y)= 0 
What is the area of R; 
(A) 25x (B) 40x 
(C) 50л (D) 32x 
log(1+ x)-log2)(3.4*' - Зх 
49. The im ol ) E | 1 m 
[(Т+ху# - (1999 sina 
2 1 4 2 
А) | log4 -— B) —| 1004-- 
l Дю 5) ( ЕНЕ 3 
9 4 2 
С) —(log4-1 D) —|log2-— 
(С) 2-(004-1) 0) 5 юо 3 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


54. 


Let a = 2i -Kb-i«j«KandG - 4i -3j - 7k. Let г =xi+yj+zk be a vector such that 
ГхБ-бхБ and r.à = 0. The magnitude of x +y +715 


(A) 3 (В) 5 
(C) 7 (D) 9 
2 2 
If œ is one of the angle between normal to the ellipse ete at the point whose eccentric 
T 2coto . 
angle 0 & —-0. then — is 
2 sin 20 
e? e? 
(A) - (B) —— 
J41- e? 412 e? 
e? e? 
C D 
(C) eae (D) Рут 


If the point р on the parabola у? = 4ax for which |PR — PQ| is maximum. Where 
Н-(-а, 0), Q(0, a) is represented as (Ка, Кга) then find the value of (к; + kə). 
(A) 3 (B) 2 

(C) 4 (D) 6 


Let two tangents 3х-4у-20-0 & х-у-3-0 of a parabola intersect the tangents at point 
P(0, 5) and Q(3, 0) respectively, then 

(A) length of latus rectum is 24/ 434 

(B) Equation of axis is Зх -5y -33 = 0 

(C) focus is (6, -3) 

(D) Equation of tangent at vertex 5x + Зу = 15 


If f(x)- el). where [y] denotes the greatest integer less than or equal to y, then 


(A) lim f(x) - 1 (B) im f(x) - 2 
(C) im f(x) - 2 (D) lim f (x) =1 
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Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 55 & 56 


Ina AABC, suppose that tan, tans, tang are in harmonic progression. 


55. What is the minimum possible value of cots? 
(A) 1 (в) 42 
(с) 43 (D) 2 
56. What is the maximum possible value of angle B? 
(А) < B) = 
© 2 (0) 5 
SECTION - C 


(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


57. The no of values of z satisfying |z —2i| = 2 and |z –1- 31+ [z -1-3i| - 24/2 is 


58. The minimum value of (х) where 


шаг un 2 
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59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 
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If Ais 3 x 4 matrix and Bis 4 x З matrix and det(AB) = 3, then find det(BA) 


A variable circle S of radius r cuts a rectangular hyperbola H in four distinct point A, B, C and D. If 
O is the centre of H then the value of 


OA? +OB? + OC? + Ор? . 
А = 5 is 
r 


Let S be the sum of all x in the internal [0, 2x] such that 3cot^ x +8cotx +3 = 0. Then the value 


orc 
т 


Let A be n x n matrix with |А|= 4. B is the adjoint of the matrix 2A such that |B| = 1024. What is 
the value of n. 

The graph xy = 1 is reflected in y = 2x to give the graph 12x? +r.xy+sy*+t=0 (r+s+t) is 

If the straight line joining origin to the point of intersection of straight lines 4x + 3y = 24 and the 


curve (x- 3)* + (y — 4)* = с? are at right angle then find the value of |c]. 


2 
The value of [1х +[х+ [х] Jax where [.] is greatest integer function. 
0 


If f is real valued differentiable function satisfying Ї (x)-f(y)| <(x- уу, х,у eR and f(0) = 0 then 
f(1) is equal to 


SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


67. 


68. 


69. 


n(n+1)(n+2) 
3 


Ут, = 
r=1 


then lim > is 
noo ral " 


Word of length 10 are formed using the letters A, B, C, D, E, F, G, Н, І, J. Let X be the number of 
such word where no letter is repeated and y see the number of such word where exactly are 
letters is repeated twice and no other letter is repeated then y/9x = 


Find the minimum value of the sum of real no. а?, а *,3a ?,1, a? and a" (а > 0). 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION - A 
1. C 


4 
Sol. Use [Fat -mv-m(5) 
0 


work, = gn - EI 


2. D 
So.  tang- 3- *- Ye 
g 4 
Ay ys 205 сл, (i) —>а 
Volume of water is йазы сы 
4 УІ 
40У. +У:) ca ag he 
2 
лу +Y =3........ (ii) » 1 | 
оры 23 
лу, = 2 
г. speed of liquid coming from orifice is 
= at + J2gy, =10m/s 
3. C 
Sol. Tp =40N 
Tg =30N 
Tp - Tg =10N 
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Sol. 


Sol. 


BD 
When a displacement wave strikes a fixed end, it gets inverted after reflection and when a 
pressure wave strikes a fixed end, compression pulse gets reflected as compression pulse. 


ABD 
Speed will be maximum when the block passes through the equilibrium position. ^F 
F spring -mg Spring 
-. A is correct 
(B) From conservation of energy 
1 1 
mg(/ + x) = —Kx* + mv? 1 
чё +X) = Ке mv, 0) 
Where x = 79.19, 6 y 
К 4mg 4 mg 


putting x = И іп equation (1) 


(C) is incorrect as in equilibrium compression is 7 which is more than 5 


(0) Time taken is т.т 
4 4 K 


-.D is correct 


ABC 
Applying Snell's law at face AB, we get 


1xsin60?- 4/3 xsinr 


43 1 
— = X3 sinr orsin r =— 
2 v3 2 


r-sin^ 2 = 302 
2 


А 1 
sino, = — 
° AB 


(where, 0, is the critical angle) 


0, = si or 0, « 35? 
From geometry, angle of incidence at О is 45°. At face CD angle of incidence is greater than 6, . 
Therefore, the rays gets totally internally reflected at face CD. Hence, option (a) is correct. From 
geometry, angle of incidence at R is 30°. At face AD angle of incidence is less than 0, 

So, the ray comes through face AD. Hence option (b) is correct. 

Applying Snell's law at face AD, we get 


e = sin" (8) = 60% 


The angle between the incident ray and the emergent ray is 90°. 
Hence, option (c) is correct and option (d) is incorrect. 


AD 
W,- = ПВТ, 02 
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Sol. 


12. 


Sol. 


13. 


Sol. 


14 


Sol. 
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U, -U 
W,.,=— In2 
А-В 2 
S uH 
dT 
dv = 2RdT 
C, =2R 
C, =3R 
BCD 
Current through resistances remains constant. 
B 
Q=nC, AT =C, ЕЗ 
R 

A 

ie 

ЇР as 
SECTION - C 
8 
3 

(С - Sm & (058, +0.8x S 

R ВД4 
P- 96S 

R 
4 
ЕНЕ e =16 cm 

4f 


so resonance for length 16 cm, 48 cm, 80 cm i.e 3 cases. 


5 
Vg = Ма + V + 2\/ Vo соѕф 
m^ 
R 
Р, =i V; coso 
3 
each falling link collides with the fallen links with a relative velocity 
Vimp: rd р | Fimp 
Timp = Vie am: m' 
5 dt РАР У БАРАР 
fimp = -pv?j 


М| m'g 
from equation on heap 
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15 


Sol. 


Sol. 


17. 


Sol. 


Sol. 


N—m'g + fino = 0 
N - u(v* +gy) 
= 2(f* -10x0.05) 
= 2(1+0.5) 
= 3N 
5 
1-1 
pim 
*. ds 4R 
JEN gens 
i! В R 28 
2 
f =-ER 
" 5 
lh] = 2t; 
haag ден 
5 
R=5m 
5 


а? 


2c 


А 
2 2 
е = Ву“ = 4 
с 
Е- (т $ B^/*c)v? + 162 
2 2 
as E = constant 


= =0 
dt 


dv | k ) 
dt m  B?/?c 


о = 20 rad/sec 


5 
Angular momentum about P = tAt = (mgsin30° )R (1) 


< PE, U--üB-( um | 


mg sin 30° 
Р 


mg cos 30° 
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du Зи,лА?г,х 


a E М-3 
2(R* +x?) 
19. 3 
АРД 
| СЕЗЕ 
ol. wp A > = 


(ЗА 
2 Ng А 
, Let -0 


ы OE 
УЗ ТЕ : 
2 
2  sin30 3sind-4sin°@ 3-4sin^o 
/з  sin20 2віп0.сов0 2cos0 
=> 443cos? 0 - 4cos0 - V3 = 0 
> С050 Tue 2| ! | 
2/3 27-0 
»0-30 = ^39 = 7 
4 6 
ыйы Са 
3 
20. 1 
Sol. For maxima at Р, path Diff.= na, n =іпіедег 


= (в,Р-эР)-(и-1ї = m. => ye —(u-1)t п 


-6 
>n=10°m>n 19 
-6 -6 
Шин = сеа = 2.5&n"^ = M = 1 42 
4000х10 7000х10 


-.n = 2,-. only one wavelength will give maxima at P їог п = 2 


SECTION - D 
21. 00001.53 
Sol. The centre of mass of the rod is at distance ух) from the brim. 
^7 |X =mg ux) 
> = =1.53 
X 


22. 01057.50 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-III (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 6 


Sol. Let the sound observed by the parachutist at tp = 12s be produced ERE ЖИН A 
at tıs. Velocity of source at the instant of emitting sound = gt; and | (1/2)94 
velocity of observer at the instant of observing same sound = gto. ЕЕ 
Hence the relation between apparent frequency f' and original 


frequency f will be 

пе. | 
v — gt, Reflected! 

Here f = 800 Hz, g = 10 m/s’, v = 330 m/s Incident | T sound | 

To = 12s апа? = 800 + 700 = 1500 Hz Son 224 | 

Putting these, we get Ж v 


T4 - 9s 
Now the distance traveled by sound in (tp — ti) sec 


1 1 

is vt, е) п-ов) (п Zot 
Putting the values, we get 

Н = 1057.5 т 


23. 00772.00 
Sol. Rate of formation of nuclei at time t is 


= = а — АМ, where N = number of nuclei at that time 


Number of nuclei disintegrated in time t, Ng = at- 7 (1- e") 


-. Energy released till time t, E = EoNa = E, СЕ -e") 
2096 of this energy is used for heating water, 
о Ч 
0.2E,| at- —(1- e ^' || = msA0 
1 л | 


0.26, |at-%(1-e*)] 


АӨ = 
ms 
At t = Ti 
20 1 

0.2E, от, = zn = 1) 

АӨ = 
ms 

0.2E, [0.386 

АӨ = 0.2Е, [0.386] 


ms 
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Chemistry PART - Il 
SECTION – A 
24. B 
Sol. О 
H -$ 8%2%-оң 
О 


No. of S-S bond = (п-1) 


25. 


C 
Sol. Д 
PhLi 
SH "= D E 
(1) Aromatic 


Anti Aromatic 


26. C 
Sol. | pv??^-const; п= 5/2 (Polytropic process) 
no. of moles = 1 


Cv of АЕ Б 
2 


-2«8314x26 = 180J 


27. ABC 
Sol. (a) Mechanical equilibrium 
(b) Thermal equilibrium 
(c) Chemical equilibrium 
28. ABC 
So. | AO, + MnO, —"—. AO; + Мп? 
Eq. of A,O, = Eq. of MnO, 
1.5x10° x(10-2n) = 60x0.03x10? x5 


——— eee eel 
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no. of moles x(n- factor) 
220-2 

formula = A,O, 

Empirical formula = AO 


29. ABCD 

Sol. ABCD 
l=Trans form but both methyl on equational position 
IV=lIll=cis form one methyl on axial position and one on equational position 
1- Trans form but both methyl on axial position 


30. AB 
Sol. In hyper conjugation c electron interact with vacant orbital. 
31. ACD 
Sol. (A) NH3 Cl 
NH3 2 Cl мн; | NH3 
Pt nie Pt 
NH3 | С! NH; | NH, 
NH3 Cl 
cis trans 


Plane of symmetry optically in active Plane of symmetry optically in active 


(В) m 


-3 


- Optically active 
с - no geometrical isomerism 


rn 


m Square planer 
Plane of symmetry 


Optically inactive 
i: [e СІ occurs 


If mus is optically active then complex is optically active. 


A | polymerisation isomerism; ratio of metal and different ligand should be same. 
33. B 

SECTION - C 
34. 8 


Sol. [ PtCI, (NH;), || PtCI, (SCN), | c 
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| PICI(SCN)(NH;)] | PICI(SCN), | 
Y 


ambidentate ligand 
so two isomer possible 
Total (SCN) ligand = 4 


Total isomer -4х2-8 


35. 3 
Sol. о 
O 
ол H C—H 
—- SES a 
Zn/H,O | О Z G—H 
О О H Ó 
i 
C—H 
= 2CH,CHO + | 
тавны 
О 
| 
Оул C—H 
=> | i ij 
тан,  HsC-6—6—CH5 боон 
11 
O 
So, no. of different pdt are 
O O 
1 1! ! Ц 
Н,С--СНО + Н,С--С--С--СҢ; «Н--С--С--Н 
36. 3 
Sol. 1.03 О 
каа >> | 
22пн,о 2 СНО-С-СНО 
(Х) 
No. of x bond =3 
37. 6 
Sol. 10 Seed 
9 > 4 
Wr MONS Total6 spectral lines 
7 > 4 
6 5 4 
5 > 4 
38. 2 
So. АТ, = Кт= kx M 1000 
100 
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izke їй ---(1) 
т 
if mass of solute = 30g 
KT; = Kx ЗО ПШ оро 
100 


= 2x kx 15,100 
m 
=2x1=2 


39. 4 
Sol. НА + NaOH — NaA+ H,O; AH --6900 cal / eg 


HB + NaOH — МаВ-- H,O; AH = -2900 cal / eg 

Let x eq of NaOH react with HA and y eg NaOH react with HB 
X y -1 

-6900 x(x) - 2900 x y = -3900 

2.Х-1/4 

y=3/4 

х:у= 1:3 

х+у= 1+3=4 


40. 1 
Sol. | SO; ionis present in solution; no electrolysis of SO;? 


[50/2 ]=0.1 M 
Decimolar concentration of 50;? = 1 


41. 6 
Гг 
Sol “= 0.65 _ 0.35 
r, 1.84 
Co-ordination no.=4 
Гг 
ш _ 0:05 o aga 
p 1.4 
Co-ordination no.=6 
Таш : 
о _ 169 _ 9 933 
E 1.81 


Co-ordination no.=8 
Co- ordination no. 


0.225 <€ 20414 4 
Г- 

0414« «0732 6 
Г- 


0.732 41721 8 
Г- 


42. 7 
Sol. а, c,d, 9, j,/,m 
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Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 
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SECTION - D 
00002.68 
Density — с 
N,xa 
diez ZxM 
N, xd 
Distan cebetween K^ and F^ -2 
00040.00 
-(6-8 
Rate after 10 minutes = ( ) = 2 
10 8 
-(4-6 
Rate after 20 minutes = ( ) = 2 
10 8 
Reaction of 1*' order 
A, = Ao — kt 
028-kxt 
(225 
К 
6-8-Кх10 
Kee 
10 
8 8 
t= e 25 40 min 
10 
00000.11 
no of equivalent of Al = 15305560 
96500 
No of moles of Al = Шә e060 x 1 
96500 3 
Mass of Al deposited = ao ee ee 0.119 
96500 3 
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Mathematics PART - Ill 


SECTION - A 


47. A 


1 
Sol. Ана hoe ]- 2$ - 5 sa unit 


16 4 4 1-1 
4 
48. C 
Sol. Area of required region is half of the area of circle. 
49 C 


Sol. x =1+h, ho0 
(log(2 +h) —log2)(3.4" -3 - 3h) 


(СЫ) -(4+ эу JC-sinzt) 


lim 


һ-0 


10 127 
p m cup Бе | 
3 c 


4 
| 2 
lim 
h>0 T 1 A 1 
(8+h)3-83 3(4-3Һһ)2 - 4? sin xh 
h 3h um 
1 3 
3x = х (1094-1 (1094-1 
Шылым цай! 
11 11 л 
. 4- 
E 382521 Т) 3 
= —(log4 - 1 
x (094 - 1) 
50. С 
So. f-¢||b>r=6+Ab 
ас -(8-7 
ae eee a 
ab 2+0+1 
г-8430-(41-31-7К)-5(1-1-8) 
T =-i-8)+2k 
X+Y+Z=-7 
51. C 
(tanos | 
Sol. tano = +- Т>” а tane 
1-т,т, b а? 
I 


a жекен БИН АНБАБИНАБЫНБШАШНАБРАНБАНБЫАНИБНЫНШАШЫНИ а ананна: 
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(а? = b*)sin 9.cos 0 


cot@=+ 
ab 
2coto (а 218) е? 
sin20 a^ b 1-е? 
52. А 


Sol. Тһе line x — y + a = 0 tangent at P. then |PR — PQ| will be maximum (= RQ) 


53. ACD 

Sol. focus (6,-3) and equation of tangent at vertex is 5x + Зу = 15. 
". Length of latus rectum = 4 ви шон 
d 4 4 

54. BD 

Sol. Asx 57 ‚ (сої x is positive (being in | quadrant)) 


thus [cot x] =0 lim f(x)=e° =1 
хәл 


f(x) = еа сойх is negative in 2nd quadrant 


and cots =0 > [cotx] = -1 


lim f(x) == 
хәс 
55. С 
cot— + cot — B 
Sol. A>G> 2 со 243 
2 2 
cot— > J3 
56. C 
Bd аа рат 
20243 3 
SECTION - C 
57. 1 
Sol. Ellipse in internally tangent to the circle at point of intersection. 
58. 6 


3 
Sol. Let (x4) =a and eaten 
x x 


a sb ое 
Қх)- lh 8-1) x " 
арр Ье 

X 
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59. 


Sol. 


60. 


Sol. 


61. 


Sol. 


62. 


Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


0 
use property 
4 
2 2 2 2 с 
Н= ху =с?, 5 = (х-л) -(у-В) =r et P(t 


(a? -p° «ү) 


S =t +6 +6 + = 2 


QE WE Ax NE c? 
2 2 2 
c^ 4r 
A= z (9, $,) m c? 


Lety = cotx; Зу? +8у +3 = 0, y, у, be roots 


8 
Yı * Ys ЕЕ У.У, = 1 


y =cotx is а bijection on (0, т) >R 
and also (т, 2т) —HR 


cotx «0 when x є ЕЭ 4%, 2 
2 2 


EU oe E d & (X, X,) € & 2л) 


y, =cotx, =cotx,, y, =cotx, =cotx, 
уу» = 1 cotx, cotx, =cotx,.cotx, = 1 
JX, +X, +X, +X, = 50 


3 

B = adj(2A) = Б |-раАр” 
1024 = 477 x2") 

210 _ тп? sn-2 

n=3 


6 

Let (h, k)lies on hyperbola 

h-x, k-y, 2(2h-k) 
2 -1 

12x? —7xy – 12у? + 25 = 0. 


= hk = 1 


5 
Use Homogenization. 


3 
Properties of G.I.F. 
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Sol. 


67. 


Sol. 


68 


Sol. 


69 


Sol. 
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0 
Use L.M.V.T 


SECTION - D 


02008.00 
t, = ЖС -$ th 
01008.00 


Use fundamental principle of counting. 


01210.00 
(AM > GM) 
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General Instructions: 


• The test consists of total 90 questions. 

• Each subject (РСМ ) has 30 questions. 

• This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART - 1 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A cyclist is moving with a speed of 6 ms '. As he approaches a circular turn on the road of radius 
120 m, he applies brakes and reduces his speed at a constant rate of 0.4 ms ?. The magnitude of 
the net acceleration of the cyclist on the circular turn just after brakes is 

(A) 0.5 ms? (B) 1.0 ms? 

(C) 2.0 ms? (D) 4.0 ms? 


A force F = (зі + 41) Newton acts оп а particle moving along a line 4y + kx = 3. The work done 
by the force is zero if the value of k is 


Moment of inertia of uniform horizontal solid cylinder of mass M about an axis passing through its 
edge and perpendicular to the axis of the cylinder when its length is 6 times its radius R is 


39MR? 39MR 
(A) (B) 
4 4 
49MR 49MR? 
(C) (D) 
4 4 


How many significant figures should be written in the sum 4.560--9.0320--580.00780--540.4390 ? 


A ball is thrown into the air and follows a parabolic trajectory. At the highest point in the trajectory 
(A) the velocity is zero, but the acceleration is not zero 

(B) both the velocity and the acceleration are zero 

(C) the acceleration is zero, but the velocity is not zero 

(D) neither the acceleration nor the velocity are zero 


Space for Rough work 
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A thin string that can support a weight of 35.0 N, but breaks under any larger weight, is attached 
to the ceiling of an elevator. How large a mass can be attached to the string if the initial 
acceleration as the elevator starts to ascend is 3.20 m/s? ? 

(A) 3.57 kg (B) 2.69 kg 

(C) 2.96 kg (D) 5.30 kg 


The potential energy (in joule) of a body of mass 2 kg moving in the x-y plane is given by U = 6x + 
8y where the position coordinates x and y are measured in metre. If the body is at rest at point 
(6 m, 4m) at time t = 0, it will cross the y-axis at time t equal to 

(А) 15 (В) 25 

(С) 35 (р) 45 


А shell is fired from a fixed cannon with a velocity 'v' at an angle 0 with the horizontal direction. At 
the highest point on its path, it explodes into two pieces of equal mass. One of the pieces 
retraces its path to the cannon. The speed of the other piece immediately after the explosion is 
(A) 3 v cos 0 (B) 2v cos 0 


(C) 2 v cos 0 (D) (5 vcoso 
2 2 


A body of mass m is projected with a velocity u at an angle of 60° with the horizontal. The 
magnitude of the angular momentum about the point of projection when the body is at the highest 
point of its trajectory is 


3 3 


(A) mu (B) 2mu 

2g 5g 

3mu? mu? 

(D) — 

16g 4g 
A uniform rod AB of mass m and length L is suspended by two “2 еее 
strings C and D of negligible mass as shown in the figure. When 
string D is cut, the tension in string C will be C D 

m: 
(д) TE (B) mg A B 
(C) 2 mg (D) 4 mg 


Space for Rough work 
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11. In the arrangements shown in figure m, = 1kg, т» = 2 kg. Pulleys are м 
massless and strings are light. For what value of M the mass m; Э! 
moves with constant velocity (neglect friction) 

(A) 6 kg (B) 4 kg 202 
(C) 8 kg (D) 10 kg 
m» 
m; 

12. A particle of charge —q and mass m moves in a circle of radius r 
around an infinitely long line charge of linear charge density +A. +h 
Then time period will be — (where k = : ) 

4T € -q 
(A) Т = и |—— 
2kAq 
2 
(B) T= 4n^m 3 
2kAq 
] |2kAq 
C) T = —,/—— 
el 2nr|Y m 
1 m 
(D) T= — | 
2nr (294 

13. In the circuit shown, the value of R in ohm that will result in no current soy 
through the 30 V battery, is T 
(A) 100 (B) 250 
(C) 300 (D) 400 

14. A parallel plate capacitor of capacitance C (without dielectrics) is filled 
by dielectric slabs as shown in figure. Then the new capacitance of the 
capacitor is 
(А) 3.9 С (В) 4С 
(С) 2С (0) зс 


Space for Rough work 
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An LCR series circuit with 1000 resistance is connected to an AC source of 200 V and angular 
frequency 300 radians per second. When only the capacitance is removed, the current lags 
behind the voltage by 60?. When only the inductance is removed, the current leads the voltage by 
60°. Then the current and power dissipated in LCR circuit are respectively 

(A) 1A, 200 watt (B) 1A, 400 watt 

(C) 2A, 200 watt (D) 2A, 400 watt 


A wire of length X is bent in the form of a circular coil of some turns. A current 'i' flow through the 
coil. The coil is placed in a uniform magnetic field B. The maximum torque on the coil can be 

ів/? ів/? 
(А) (В) 
4n T 
ів/? 21В/? 
(0) 
2n T 


(C) 


Equivalent resistance between A and B is R 


Two identical positive charges are fixed on the y-axis, at equal distances from the origin O. A 
particle with a negative charge starts on the negative x-axis at a large distance from O, moves 
along the x-axis, passed through O and moves far away from O. Its acceleration a is taken as 
positive along its direction of motion. The particle's acceleration a is plotted against its x-co- 
ordinate. Which of the following best represents the plot ? 


Space for Rough work 
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19. 


20. 


A charged particle is projected with velocity vo along positive x-axis. The magnetic field B is 
directed along negative z-axis between x = 0 and x = L. The particle emerges out (at x = L) at an 
angle of 60? with the direction of projection. Find the velocity with which the same particle were 
projected (at x = 0) along positive x-axis so that when it emerges out (at x = L), the angle made 
by it is 30? with the direction of projection 


(А) 2vo (B) 20 
2 

У 
(С) —® (D) vov3 

3 0 
An infinitely long wire carrying current | is along Y-axis such that its 100 
one end is at point A(0, b) while the wire extends upto +оо. The 
magnitude of magnetic field strength at point (a, 0) р 
(ay ЛО ты D. А; 

Ала а? +b? i 

- + ---------- е 

gj Hbc. Be _ (0,0)! (a,0) 

4ла a? +b? 
с) Hol} _ 

4ла| Ja? +b? 


(D) None of these 


Space for Rough work 
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A coaxial cable is made up of two conductors. The inner 
conductor is solid and is of radius В; and the outer conductor is 
hollow of inner radius Rə and outer radius R3. The space 
between the conductors is filled with air. The inner and outer 
conductors are carrying currents of equal magnitudes and in 
opposite directions. Then the variation of magnetic field with 
distance from the axis is best plotted as 


B эг 
(A) NS! (B) 
Loca quie 
К, А Б; 
В І боо, 
(С) N | (D) 
| | ‚ Т—> 
R R R 
A capacitor of capacitance 0.1 uF is connected to a 10Q 10Q 
battery of emf 8V as shown in the figure. Under WW- А үү. 
steady state condition 2 
(A) Charge on the capacitor is 0.4 uC je pues 200 
(В) Charge оп the capacitor is 0.2 uC Наэ рыга Д 
(C) Current in the resistor (R) between points А and В 
is0.1A WW- 
(D) Current in the resistor (R) between points A and B B 10Q C 


is 0.4 A 


Space for Rough work 
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23. 


24. 


25. 


26. 


In a sample of a radioactive substance what fraction of the initial number of nuclei will remain 


undecayed after time t= > where T = half-life of radioactive substance 


1 1 
E SE 

1 1 
Шу (б) BA 


A point source S is moving with a speed of 10 m/sec in x-y 
plane as shown. The radius of curvature of concave mirror 
is 4m. What will be velocity vector of image formed by 
paraxial rays 


(A) -21-61 
(В) —21-4] 
(C) -2:—-8) 
(D) 21-41 


Magnetic field at the centre (at Nucleus) of the hydrogen like atoms (atomic Мо. Z) due to motion 
of electron in n" orbit is proportional to 


n? n? 
ыг ua 
7? Z? 
© < (D) < 


As shown in figure an object "О" is at the position (10, 2) with 
respect to origin "P". The concave mirror M, has radius of 
curvature 30 cm. A place mirror M» is kept at a distance of 40 
cm in front of concave mirror. Considering first reflection at 


concave mirror M; and second through plane mirror M». Find X 
the co-ordinates of second image w.r.t. origin P 

(A) -40,-70 (B) -52, -70 

(C) - 46, —70 (D) -52, - 60 


Space for Rough work 
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28. 


29. 


30. 
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Choose the correct ray diagram of a thin equi-convex lens which is cut as shown in the figure. 


(C) -- (D) == 


A radioactive isotope is being produced at a constant rate X. Half life of the radioactive 
substance is Y. After some time the number of radioactive nuclei constant. The value of the 
constant is 

XY 
(A) 

én(2) 


(B) XY 
X 
(C) XY £n(2) (D) — 


In the shown figure М; and M» are two concave mirrors of same 
focal length 10 cm. AB and CD are their principal axis 
respectively. A point object O is kept on the line AB at a 
distance 15 cm from M;. The distance between the mirrors is 20 
cm. Considering two successive reflections first on М; and then 
on Мо. The distance of final image from the line AB is 

(A) 3 cm (B) 1.5 cm 

(C) 4.5 cm (D) 1 cm 


In the figure shown a concave mirror of focal length 50 cm is 


made to move downward with constant velocity of 4 m/sec. / = 20% 


4m/sec 15 cm 


The level of water having p = in also falling downward at 


speed of 2 m/sec. Inside the water the fish is moving upward 
with speed of 6 m/sec and is lying along principal axis of EE ) 
concave mirror. Find out the speed of image of fish which is 2-m/sec 1 
formed after reflection through concave mirror at the instant i 20 cm 
shown BT 

(A) 36 m/sec downward 

(B) 54 m/sec downward TEES Fish 

(C) 18 m/sec downward 

(D) none of these 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


A definite amount of solid NH4HS is placed in a flask already containing ammonia gas at a certain 
temperature and 0.50 atm pressure. NH4HS decomposes to give NH3 апа H2S and at equilibrium 
total pressure in flask is 0.84 atm. The equilibrium constant for the reaction is : 


(A) 0.30 (B) 0.18 

(C) 0.17 (D) 0.11 
Mg,C, + H,O —> X (organic compound). Compound X is 

(A) СН, (B) CH, 

(C) propyne (D) ethene 
BeCl, + LiAIH, —> X + LiCl + AICI, 

(A) X is LiH (B) X is BeH, 
(C) X is BeCl,-2H,O (D) None 

1 cc of 0.1 N HCI is added to 99 cc solution of NaCl. The pH of the resulting solution will be 
(A) 7 (B) 3 

(C) 4 (D) 1 


10 ml of A H SO, is mixed with 40 ml of zo 80, The pH of the resulting solution is 


(A) 1 (B) 2 
(C) 2.3 (D) none of these 


The incorrect statement(s) is/are 

(A) Mg cannot form complexes 

(B) Be can form complexes due to a very small atomic size 

(C) the first ionisation potential of Be is higher than that of Mg 

(D) Mg forms an alkaline hydroxide while Be forms amphoteric oxides 
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38. 


39. 


40. 


41. 


42. 


43. 
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MgBr, and Mgl, are soluble in acetone because of 


(A) Their ionic nature (B) Their coordinate nature 
(C) Their metallic nature (D) Their covalent nature 


aq. NaOH + P, (white) — PH, + X; compound X is 
(А) маН,РО, (B) NaHPO, 
(C) ма,СО, (D) NaHCO, 


H,BO, —-— X —:— Y —*'" —, BO, if T, <T, then X and Y respectively are 
(A) X = Metaboric acid and Y = Tetraboric acid 

(B) X = Tetraboric acid and Y = Metaboric acid 

(C) X = Borax and Y = Metaboric acid 

(D) X = Tetraboric acid and Y = Borax 


RCI E Б. ІСІ, H,O R,Si (OH), condensation A 


Compound (A) is 
(A) a linear silicone (B) a chlorosilane 
(C) a linear silane (D) a network silane 


The initial rate of zero order reaction of the gaseous reaction A(g) ——>2B(g) is 10° M min”. If 


the initial concentration of A is 0.1 M, what would be the concentration of B after 60 sec.? 
(A) 0.09 M (B) 0.01 M 
(C) 0.02 M (D) 0.002 M 


The vapour density of М,О, at a certain temperature is 30. What is the % dissociation of N2O, at 


this temperature? 
(A) 53.396 (B) 106.696 
(C) 26.796 (D) None 


For the reaction : 2Hl(g) <= H,(g) + 1,(9), the degree of dissociated (a) of Hl(g) is related to 
equilibrium constant К, by the expression 


1- 24K 1-2К 
a EE в) | 


2 
142K, 1« 24K, 
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44. 


45. 


46. 


47. 


48. 


49. 


50. 


Solution of sodium metal in liquid ammonia is a strong reducing agent due to presence of 
(A) solvated sodium ions (B) solvated hydrogen ions 
(C) sodium atoms or sodium hydroxide (D) solvated electrons 


The solubility of anhydrous AICI, and hydrous AICI, in diethyl ether are S, and S, respectively. 
Then 


(А) S, = S, (B) S, > S, 
(C) S, < S, (D) S, « S, but not S, - S, 


For the reaction A + В — C; starting with different initial concentration of A and B, initial rate of 
reaction were determined graphically in four experiments. 


[B]/M (Initial conc.) | rate/(M вес!) 
ШЕН ee NE: EC ee 
BUNC T MN 

оз | 16хї05 ШШШ | 


І 

2 

3 
3.2 x 10° 


Rate law for reaction from above data is 


(A) r = КАР [B]? (B) r = ҚАТ [B] 

(C) r = KA] [B]? (D) r = KA] [B] 

The compound which contains ionic as well as covalent bonds is 

(A) C,H,Cl, (В) СН, 

(С) КСМ (D) H,O, 

The hybridisation and shape of BrF, molecule are : 

(A) ѕр?а and bent T shape (B) ѕр?а? and tetragonal 
(С) sp°d and bent (D) none of these 

The correct order of decreasing bond angle is : 

(A) H,O > CI,O > БО (B) CLO > H,O > F,O 
(C) F,O > CLO > H,O (D) F,0 > H,O > CLO 
The electron affinity of the members of oxygen family of the periodic table, follows the 
sequence 

(A)O>S>Se (B)S»0«Se 
(C)O<S>Se (D)Se>O>S 
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51. 


52. 


53. 


54. 


55. 


56. 
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The correct order of atomic / ionic size 


(А) N « Li «B (B) CI < Mg < Ca 

(С) Ca^ < S? < СГ (D) Ма” < Mg*? < СГ 

If radius of second stationary orbit (in Bohr's atom) is R. Then radius of third orbit will be 
(A) R/3 (B) 9R 

(C) R/9 (D) 2.25R 


The shortest wavelength of Не” ion in Balmer series is x, then longest wavelength in the Paschen 
series of Li? is 


36x 16x 
A) — B) — 
(А) = (8) = 
9х 5x 
C) — р) >< 
(С) 5 (D) 9 
Which has maximum dipole moment. 
Cl 
Cl СІ 
1 
д) © XY (B) 
Cl 
СІ СІ Cl 
(С) Q (D) 
Cl Cl 
The correct order in which the O—O bond length increases in the following : 
(A) HO, < O, < O, (B) O, < H,O, < O, 
(C) O, < H,O, < O, (D) O, < O, < H,O, 


Which among the following orbital diagram violates Pauli’s exclusion principle, Hund’s rule as well 
as Aufbau’s rule : 
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57. The increasing order of acidic nature of Li,O, BeO, В,О, 
(A) Ц,О» BeO < В,О, (В) Li,O < BeO < В.О, 
(С) Ц,О < BeO > В.О, (D) Li,O > BeO > B,O, 
58. Order of hydration energy 
(A) Nat = Мо2+ = АР" (В) Ма” > Mg?* > AI?* 
(С) АЗ > Mg?* > Ма" (D) AI? > Mg% < Nat 
59. For the reaction : CO(g) + 5040) І СО.(0), ку К.із: 
(А) ВТ (В) (ВТ)”! 
(С) (RT)? (D) (ВТ) 2 
60. Consider the reaction A —> В, graph between half life (t,,.) and initial concentration (a) of the 
reactant is 
tiz 
a 


d[A] 


Hence graph between cw and time will be 


d[A] 
dA] Ae 
() -22 G "a 
t— 
d[A] 
dA] -AA 
о) -2р 0) "a 
t t 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


22422471002 21299 y _ 93198) = 100 Ғ(101) ; 
Let f(x) = (х—1) .(x-2) (x - By 7... (x — 100) ~. The value of f (101) will be 
(A) 5051 (B) 5050 
(C) 5049 (D) 0 


Let F(x) be a polynomial function of degree 2018 and leading coefficient unity such that F(0) = 
2017, F(a) = 2016, F(b) = 2015, ....F(2017) = 0. The value of F(2018) is of the form n! — a, where 
naeNandais least possible value, then n + a is equal to 

(A) 2016 (B) 2017 

(C) 2019 (D) 2021 


If œ is a complex cube root of unity and 

f(n) = 2(1 + o) (1 + ®°) + 3(2 + о) (2 + w)+....(N + 1) (n + œ) (n + o»), then the value of f(19) is 
(A) 36150 (B) 36100 

(C) 36101 (D) 36119 


Let z е C satisfy the equation Iz %2(2-2)-5-0, then the complex number z + 3 + 2i will lie 


on 
(A) circle with center 1 — 2i and radius 3 (B) circle with center 3 — 2i and radius 4 
(C) circle with center 1 + 2i and radius 3 (D) circle with center 3 + 2i and radius 4 


Let f(x) be a derivable function defined over the set of real numbers such that f(f(x)) = A (x + 
2x) A #0, then V x є R, f(x) is always 

(A) Increasing (B) Decreasing 

(C) Non monotonic (D) Either increasing or decreasing 


Consider 12 face diagonals of a cubical block. How many pairs of them are skew lines? 
(A) 30 (B) 15 
(C) 45 (D) 60 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 


Logical equivalent of p> (pv q) is 
(A) -рл-4 (B) -р->(рла) 
(С) q (p) (D) p>~q 


For 200 observations of a specific set of data, the mean was found to be 48 and the standard 
deviation is 3. Sum of squares of these 200 observations will be 


(A) 462000 (B) 462600 
(C) 482600 (D) 462800 
Number of values of x for which cos !x + cot '2x = —n/2 is 
(A) 4 (B) 2 
(C) 1 (D) 0 
X y Z 
If A-|y z x|;AA'-I,xyz- 1 andtr.(A) > 0, then the value of x? + y? + 2° is 
Z X y 
(where А”, tr.(A) denotes transpose of square matrix A and sum of elements of principal diagonal 


of matrix A, and | is identity matrix of order 3) 


(A) 3xyz (B)x+y+z 
(C) 0 (D) 4 

Least positive integral value of x for which x — 4x > cot !x is 
(A) 1 (B) 2 

(C) 5 (D) 6 


(A) 3 (B)9 
(C) 12 (D) 18 


Consider f(x) = sinx V x [ | fx) + f (mx) 22 V хє Ga and f(x) = f (x —x) Ух 


е (л, 2n). If n, m denotes number of points where f(x) is discontinuous and non derivable 
respectively іп [0,2z), then value of n+ m is 

(A) 0 (B) 1 

(C) 2 (D) 4 
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74. 


75. 


76. 


77. 


78. 


79. 
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Let f: А > Rand g : R — R be two functions such that f(x) + f"(x) = —.9(X).f'(x) and g(x) > 0, 
f(x) > 0 Vx є В, then for h(x) = Fx) + (f'(x))? 

(A) x 2 0 is point of maxima (B) x = 0 is point of minima 

(C) h(x) is monotonic increasing at x = 0 (D) h(x) is monotonic decreasing at x = 0 


If a + sinB = 2018; о + 2018 cosp = 2017, p € ‚ then value of [a+ p] is 


(where [.] denotes greatest integer function) 


(A) 2016 (B) 2017 

(C) 2018 (D) 2020 

Common tangents of 9x? — 9y? = 8 and y? = 32x passes through (a,0), then ais 
8 8 

A) — В) —— 

(A) 9 (В) 90 
9 9 

C) — р)-2 

(C) 8 (D) 8 


For different values of A, the circle x^ + y? + (8 + A)x + (8 + A)y + 16 + 124 = 0 passes 


through two fixed points A and B. Value of å for which tangents at A and B to the circle intersect 
at origin, is 


(A) -8 (B) 
(С) -16 (D) — 


Six different letters are arranged in boxes shown in figure. Each box can hold 
exactly one letter. Number of ways in which letters can be arranged so that none 
of the rows remain empty, is 

(A) 7200 (B) 9600 

(C) 10000 (D) 10800 


A and B alternately throw a pair of die until one of them wins. A is considered winner if he gets a 
total 7 and B is considered winner, if he gets a total of 5. If A starts the game, then probability that 
one of the die shows face 3 on the last throw is 


11 9 
(A) 24 (В) 28 
5 3 
(С) 28 (D) 28 
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80. 


81. 


82. 


83. 


84. 


85. 


If n e N and (1 — 2x + 5x^ + 10x?) (1 + x)" = ag aix + aX? +......., and а? =2a,, then value of ас 
«nis 

(A) 1 (B) 5 

(C) 6 (D) 7 


Let be three non zero, non coplanar vectors and be three vectors given by с -ü-4b-26, 


B -à-b-26, 7 =34+2b+¢. If V; is volume of parallelopiped with coterminous edges and У 
= V, 
is volume of tetrahedron with coterminous edges а, b, с, then — is 
2 
(A) 1 (B) 6 
(C) 35 (D) 210 


Angles of elevation of top of a tower when observed from ground floor and roof of a building of 
height h are о and p respectively, then height of tower will be 


hcos В (B hcot f 
cot B — cota cot B — cota 
hcota D hcosa 
cot В — cota cot B — cota 
-1 -2 z- -4 - А 
If the lines ~_-= 2 =Z s and ~~ =» : 25 intersect, then value of / is 
3 4 1 2 
(A) -9 (B) 9 
(С) 8 (D) -8 


d 2 +у+1 
Solution of differential equation given by lo Y А 
dx x(l-xsiny) 
(A) y + хсоѕу = x! +x- 1 (B) y + xcosy = x* - x + 1 
(C) y + xcosy = -x° + x + 1 (D) y + xcosy = х2 +x + 1 


where y(1) = 0, is 


If roots of equation (k^ — 4k + 5)x? + (2k — 1)х — 3k = 0 lie on either sides of unity then number of 
integral values of k is 

(А) 1 (B)2 

(C) 3 (D) 4 
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86. 


87. 


88. 


89. 


90. 
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d 
Value of limx^* ,is 


(A) — (B) e 
(C) e (D) does not exist 


2 
If cot(0 + о), 3cot0, cot(0 — a) are in AP, then value of m ; 
an 0 


wherever defined, is 


(A) 


WIN N|w 


(C) 


For an ellipse, the locus of mid points of chords which are drawn through an end of minor axis will 
be 


(A) a parabola (B) an ellipse 
(C) a hyperbola (D) a pair of lines 
л/2 
ехах 
Value of I= is 
Кю (Т tan? x) 
m л 
А) — B) — 
(А) m (B) ) 
л л 
С) — р) — 
(С) dE (D) " 
Area enclosed between the curves given by y = x^ and y = x? + 12 will be (in sq. units) 
304 594 
A) — B)— 
(A) 15 (В) 15 
608 


E (D) cannot be determined 
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Physics PART -I 
ЗЕСТІОМ-А 
1. А 
So. а-0.4т/в” 
Е 
ас Sn y 
m 
ту? 
ас = — 
mr 
2 2 
M > 5 40.3 mis? 
r 120 


аһ = Jal«a? = (0.3) (04) = 0.5 


2. 
So.  4y«kx-3 


4 
slope m» > 3 


for perpendicular m; x m» = — 1 


— —x— a—1 
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3 


Sol. 


D 
By parallel axis theorem 


1134.049 
р 


At highest point, ѕрееа is not zero and acceleration is g downward. 


5 25 45 


В 

T-Mg = ma 

B 
dU а 

f, = —=— (6x + By) = 6 
mc y) 

pe ЧЫ. 
dy 

QoS ээ гд 
2 2 


after time (t) x = xo — зад -6 


y=yo- 4-4-2 
body crosses у axis at x = 0 


6— 342 0,1-2 ec 
2 


A 

mv соѕ = 1 (^v cos Ө) + m 
2 2 

v' 3v cos 0 


C 
At highest point 


v =u cos 60° = — 
2 


lgt 
2 


Hence at maximum height perpendicular distance from line of projection 


u’ sin? Ө I" 3u? 
2g 8g 


э? 


L = mvr 2 т (и cos 60?) x 
8g 


Р 3mu? 
16g 
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10. 
Sol. 


11. 
Sol. 


12. 
Sol. 


13. 
Sol. 


Sol. 
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A 
mg-T-2ma 
T -mg = 
22 
ge oc E 
I 2 
La 
а--- 
2 
3mg 
mg- T = —= 
5 4 
Тэс 
4 
С 


Draw free body diagram & apply equation of motion. 


A 
Here electric force on the particle provide required centripetal force. 


= 


Е-дЕ-2- 
Т 
qà _ ту? 
22g r 
огу = 24 
2ngym 
T 2nr 
У 
Tote 
Aq 
С 
As there is no current through 30 V cell A 
Hence, Vag = 30 У = ЇВ Loy ES vi 
. 50-30 50V 
and i = =1A ER 
20 100 200 
Непсе, В -30 О WL 
109 B 
A 
C- Ê W 
d 
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15. 


Sol. 


16. 


Sol. 


17 


Sol. 


Сұл EXC 

Cz SEC, 

ei BEIM. Gea 
d d 

бос S EUM. буы СЕ 
а а 

безе CC; | C3C, 


When only capacitor is removed, the circuit will be RL circuit and tan ф : = 


or X, = 1004/3 О 
When only inductor is removed then 
tan фо- 22-43 


or Xc = 100 4/3 
In LRC circuit 


Zeal? 4 (XK, хоу 2100.0 


i= — = 2А 
Z 


P =i°R = 400W 


A 
Let these are N turns 
hence (2ттг)М = £ 


ё 

r= —— 
273 

т -iAB sin Ө 

+92 
тоо ud 5 sino 

4nN 
for T max8 = 90? and N = 1 
i.e., т = iB 
МЭ, тах An 
A 
The given circuit can be simplified as 

3 
Reg = 4 R 


Ав-- 


xp 


R 
mwm 


«8.8 85 


R 
WW- 
WW- 


e В 
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18. B 
X F 
Sol. ‚а = 
95 БЕРТБЕР m 
a 
(жен 
O 
19. D 
Sol. In AOAB 


AB =L= constant 


sin 0 = E >L = r sin Ө = constant 
r 


or v sin 0 = constant 
Vo sin 60° = v' sin 30° 


у = УЗУ, 


20. В 
Sol. 


21. C 

Sol. From ampere's law the field at the axis is zero. From x = zero 
to R4, the field increases linearly as the charge enclosed 
increases. From x = В; to R2 and from x = R2 to Rs, the field 
decreases hyperbolically but with different slopes as the media 
are different. Hence the required graph is. 


с--> 


1--> 


%---------Ь>----- 
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22. A 
Sol. The given circuit can be simplified as 
100 А i 
-WW- - > 
Жі ly 
8V : ыг Exo 
B 
at steady state 
Reg = 200 
i= LUN 0.4 A 
20 
i; = 0.2А 
Мв = 4V 
charge on capacitor q = CV = 0.1 х 4 
= 0.4 uC 
23 A 


Sol. We have 


1Y 
N = No |= 
19 


Where n is no. of пай lives i.e., ; 


Hence N - No or Цэн 
2 Ny № 
24. B 
Sol. Reducible in exact form 
25. D 
So.  B,- Hh 
2r, 
or В, ос 1. oc te att 
1, In I, 
z/n z? 
>B oc — 
" (n? /z)? n? 
26. C 
Sol. For М; : u = – 10 ст 
= – 15 ст 
По = 2 
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27 


Sol. 


28. 


Sol. 


29 


Sol. 


30 


Sol. 
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Using mirror formula v = 30 cm 

and n, = 6 cm 

The image formed by plane mirror is at 70 cm below the principle axis and 70 + 6 — 30 = 46 cm 
from concave mirror. 

So, coordinates of second image w.r.t. 


Р = (— 46, – 70) 
C 
For upper segment, 
1 44-1 
f R 
For lower segment, 
1 2(u-D 
f R 
A 
N- X X ХҮ 
A  fnQ2)  /n() 
Y 
B 
For reflection through М, 
u = —15 ст 
f = —10 ст 
bg mE) => V = —30 ст 
V 10 15 
For reflection through M2 
u = 10cm 
f = —10 ст 
=> V = — ст (from mirror formula) 
EN M 5 1 
Now magnification, m = —— = — = — 
u 10 2 


So, finally formed image will be at the distance of 5 от from the line АВ. 


B 
For any outside stationary observer (Paraxial rays approx) the fish will be appeared at 15 cm from 
surface and moving with speed of 4 cm/sec in upward direction 


Now, use Vin = -m'voy 
-50 5 
мһеет------- 
-50-30 2 


эм-(-4--2 4-(-4) 


>v,+4=-50 
=> М = — 54 m/sec 
(-ve sign showing downward direction) 
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Chemistry PART -II 
SECTION- A 

31. D 
Sol. NH,SH(s) v NH, (g)+ Н,5(9) 

1-0 0 0.5atm 

t = teq 0 0.5+P P 

Total Pressure=0.5+P+P=0.84 

P=0.17 atm 


32 


Sol. 


33 


Sol. 


34 


Sol. 


35. 


Sol. 


36. 


Sol. 


37 


Sol. 


38. 


Sol. 
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Kp = Pay, Ру = (0.5 +0.17)x (0.17) = 0.1139 atm 


C 

Mg,C, + H,O > Mg (OH), + CH, 
Propyne 

B 


2BeCl, + ШАН, -» 2BeH, + LiCl + AICI, 


B 
m-moles of HCl =1x0.1=0.1 


now Vol of solution = 1+ 99 = 100сс 
Molarity of HCI = est 2107 
100 
pH = -log| Н“ | = -og(10?) =3 
B 
MV, + MV, = M(V, + V3) 


1 
00 


nons x40 = M(10 +40) 


1 
200 
21 
~ 200 
H,SO, > 2H* + SO; 
1 
200 


pH = -log| Н“ | = -log(10*) = 2 


-107 


ІН" |-2х 


А 
Ма can form Complex (Mg-EDTA Complex) 


D 
Due to their covalent character 


A 
Р, +3NaOH +3H,O  3NaH,PO, + PH, 
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39. 


Sol. 


40 


Sol. 


41. 


Sol. 


42. 


Sol. 


43 


Sol. 


A 

H,BO, —*? —, HBO, + H,O 
meta boric acid 

4HBO, --22206 ,Н,0-Н,В,О, 
Tetraboric acid 

H,B,O, — 1% 5 2B,0, + H,O 


A 
Information base 


С 

R= К[А| 

10# = Kx(0.1)* 
K =10° 

A, =A, - Kt 


= 01-102 80 
60 


A, =0.1-0.01 
[B] = 2x 0.01 = 0.02 


A 
N,O, = 2NO, 
1-0 1 0 
t=teq 1-a 2a 
Е 1x Myo, _ 92 
“ 1-a+2a 1-4 
a Уе 
1-4. 
о-0.533 
D 
ӘНІ = Н, + 1, 
t=0 1 0 0 
a a 
t=teq 1 
Pu 20 2 
a a 
P P 
Py P, К lata 
K, = 97 2 
(Pa) (Есе 
1-0 
a? 
= 2 
4(1-а) 
ЕЙ 
1« 24K, 
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44. D 
Sol. It is due to solvated electron. 
45. B 
Sol. „В 

AlCl «—-— :9 

anhydrous NS 
Cl | R 
ж 
А <— О 
CIT] 


Cl R 

46. В 

So. R=K[A]"[B]" 
10? = K(1.6x10*)" (5x10?) 
3.2x10? = K(3.2x10°)"(5x10*)" 
1.610? = K(107)" (2x10?) 
3.2x10 = K(107)" (810?) 
Solving R = K| AŤ [B] 


47. C 
Sol. KCN—K' + CsN 


48. A 
Sol. MF 
Е  SP'd hybridisation 
T-shaped 
F 
49 B 


Sol. СЬО > H,O > Б,О (bond angle) 


50. C 
Sol. Electron affinity 5>бе>О 


51. D 
Sol. CI < Mg < Ca 


52. D 
т. 
Sol. pF 
2 
53. В 
Bg “Жала |. 
à nê n? 
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Sol. 


55. 


Sol. 


56 


Sol. 


57 


Sol. 


58. 


Sol. 


59. 


Sol. 


60. 


Sol. 


A 
Cl 
йн 
Cl Cl 
х iud 
D 


Bond order H,O, < O, < О, 
Bond length H,O, > O, > O, 


D 


11111 


B 


11 


Non metal oxide are acidic metal oxide are basic 


C 
Hyd ос 44, 
r 


С 
Kp = K, (RT) 


С 
1-п 
1/2 © (a) 
hence n=0 
tœ а; '0' order reaction 


d[n] о 
Rate = 2 = K[A] = const 
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Mathematics PART - Ill 
SECTION - A 
61. B 
Sol. Take log both sides, then differentiate 
62. C 
63. D 
Sol. f(n)s Y (п+1)(п+о)(п+о?)= Y (п+1)(„? -п+1)=} (n° +1) 
64. C 
Sol. [|+ 2(: + 2)-5 = 0: centre = (2,0) radius -44-5-3 
1--24369-»т:43-21-1-21-3е" 

65. р 
Sa. /(/(х))=А(х'+2х),4#0 F (f(x))x f (x)=4(7x +2) 
66. A 
Sol. For any one diagonal, there are 7 lines skew diagonal 

Noe ар 

2 

67. C 
Sol. Using truthtable 
68. B 
So. Y x, = 48x 200; Y (х-и) -200х9 

= \х°-пи?” = 200х9 — У x^ = 462600 
69. D 
Sol.  cot'x»0 &cos'x»0 

2. Nosolution 
70. D 
Sol. A=A Sx + у? ez =1;ху+у:+@=0=—х+у+@=1 

дй +у + =4 
71. С 
Sol. - 

шарыг 
72. р 
2 2 

Sol. ae ш 

18 9 


a жеке M — —————— M a a — -эмиэлииээииинисээиис: 
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73. 


Sol. 


74. 


Sol. 


75. 


Sol. 


76. 


Sol. 
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Equation of Tangent : y = -x +k 
х K? =18(-1) -9 

К =+3 

В 


sin x 0<х<л/2 


f (x) - 42-sinx REPE, 


—sinx л<х<д2л TE АЛ oe 


Points of discontinuity x = x (n = 1) 
Points of non-dertvability x = n (m = 1)n + m 22 


' 2 
= -2xg (x)( f (x)) 
h(x) changes from positive to negative about x = 0 so x = 0 is a point of maxima 
C 
о +510 p = 2018 
a+2018cos p = 2017 


Satisfies 
ifa = 2017and p = 7 
л 
[a + £] = Ед zl — 2018 
B 
xi Е у? E 
8/9 8/9 
Equation of Tangent : y = mx € HZ -1) -———(%) 
y 32x 
; 8 Ч 
Equation of Tangent : y 2 mx* ——————— (1) 
т 


on comparing equation (1) and (ii) 
m = +3 


E 
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77. 


Sol. 


78 


Sol. 


79. 


80 


Sol . 


81. 


Sol. 


putting m in equation(ii) 
y =3x+8/3 or y  3x-8/3 
-8 
а--- 
9 
D 
(x + y! +8х+8у+16)+2(х+у+12)=0 


Equation of line AB = x + y + 12 = 0 ----------------- (i) 
Equation of chord of contact: 


(8-4)х-(8-4)у-2(16-124)-0----01) 
On comparing equation (i) and (ii) 


Total = 10800 


On comparing coefficients 
а,1----- (1) (constant term) 


п-2-а, (ii) (coeff .of x) 
5+" c, —2n =a, – – – (Ш) (coeff of x? ) 
On solving (i1) and(iii) 


O 


х-у-12-0 
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82 


Sol . 


83. 


Sol. 


84. 


85 


Sol. 


86. 


Sol. 


87. 


Sol. 


88. 


89. 


90. 
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A 
х-1 у-2 7-3 
э з 4 
Point Р on line 
P(2a +1,3a+2,4a +3) 
х-4 у-6 244 

1 2 2 k 
Any point Q 

O(4+ B,6-2B,2B — À) 


For certain value of a & B P & Q represents same points 


=a 


20-1-4-р----- (1) 
За-2-6-28----01) 
44-3-28-3----010) 
From (i) & (ii) 
a=2 & B = 1 now from (iii) 
A=-9 
A 
B | 

а 1 B 


(k? -4k +5)(k? -4k 5 (2k -1)-3k) <0 
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CONCEPT RECAPITULATION TEST - IV 
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PAPER - 1 
Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
e Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01- 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer 


Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (1), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (11), (11) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 


Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART - | 


ЅЕСТІОМ – А 
(More Than One Correct Туре) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


1. A massless spool of inner radius г, outer radius R is placed against a 
vertical wall and a tilted split floor as shown. A light inextensible 
thread is tightly wound around the spool through which a mass m is 
hanging. There exists no friction at point A, while the coefficient of 
friction between the spool and point B is м. The angle between the 


two surfaces is p . 


(A) The magnitude of the force on the spool at B in order to maintain equilibrium is 
mg (98) (I-/R } 1лал20 

(B) The magnitude of the force on the spool at B in order to maintain equilibrium is 
mg (1 -r/R ) 1Лап0 


(C) Тһе minimum value of рш for the system to remain in equilibrium is cot0/(R/r)-1 


(D) The minimum value of ш for the system to remain in equilibrium is (ап0/ (R/r)-1 


2. A small sphere of mass m is connected by a string to a nail at 
O and moves in a circle of radius r on the smooth plane 
inclined at an angle @ with the horizontal. If the sphere has a 
velocity u at the top position A. Mark the correct options. 


(A) Minimum velocity at A so that the string does not get slack instantaneously is 4/3/5gr 
(B) Tension at B is 9mg/5 if the sphere has the required velocity as in option (A). 

(C) Tension at C is 18mg/5 in situation of option (B) 

(D) None of these 


Space for Rough work 
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A string of length 3/ is connected to a fixed cylinder whose 

top view is shown in figure. The string is initially slack. The 10m/s 

other end of the string (connected to a marble) is moving at a 

constant velocity of 10 m/s as shown. The string will get 3l 6 

stretched at some instant and impulsive tension occurs in the 

string. If hinge is exerting a force of 40000 N for 0.25 ms on 

the cylinder to bear up the impact of impulsive tension, then 

mark the correct statements. (Take string to be light, breaking 

tension of the string is 2x10°N) 

(A) The angle made by the velocity of marble with the length of string when it is just stretched 
is 60° 

(B) The marble will move in a circular path of varying radius with constant speed of 543 m/s, 
after the string is taut 

(C) To answer above two options, the value of Ó must be given 

(D) The string will break is impulse duration is less than 0.05 min 


A rod AC of length / and mass m is kept on a horizontal 
smooth plane. It is free to rotate and move. A particle of same 
mass m moving on the plane with velocity v strikes the rod at 
point B making angle 37? with the rod. The collision is elastic. 
After collision. 

(A) The angular velocity of the rod will be 72/55 у/1 

(B) The centre of the rod will travel a distance z//3 in the time in which it makes half rotation 
(C) Impulse of the impact force is 24m v/55 

(D) None of these 


B 1/4 
UA 


M37 C 


х 
| у 


-------Л 


Space for Rough work 
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5. A rectangular vessel of dimension (/хЬхл) and mass M contains a 


liquid of density о. The vessel has an orifice at its bottom at a 


i 
h 
distance c from the rear wall as shown in the figure. | 


OQ TO 
= с 4 
(А) Тһе maximum volume of the water that сап be stored when the vessel is accelerated is 
heb /2 
(B) The maximum volume of the water that can be stored when the vessel is accelerated is 


hib / 2 
(C) Force F that must be applied when maximum water stored is [M t hcbpI2]|hg /с 


(D) Force F that must be applied when maximum water stored is [M t hcbp!2]lg /с 


6. А circular cylinder of radius R апа height H is filled with water to 


2 
a height 2) . It starts rotating about its axis with constantly 


H 
increasing angular speed. Choose the correct alternatives. 


(A) At all speeds, shapes of the free surface is parabolloid 

(B) The free surface touches first the brim of the cylinder and then the base of the cylinder. 
(C) The free surface cannot touch the base without spilling water. 

(D) The free surface touches the brim as well as the base at the same instant. 


Space for Rough work 
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A tunnel is dug along a chord of the earth at a perpendicular distance R/2 from the earth’s centre. 
The wall of the tunnel may be assumed to be frictionless. A particle is released from one end of 
the tunnel. The pressing force by the particle on the wall, and the acceleration of the particle vary 
with x (distance of the particle from the centre) according to: 


Pressin Pressin 
force force 
(A) (B) | | 
> X >- 
x-R/2 х-К x-R/2 x-R 
Ае еа 
(С) | (D) | | 
| »-Х | | »Х 
х-В/2 x=R x-R/2 x=R 


Space for Rough work 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 8, 9 and 10 by appropriately matching the information given in the three columns 
of the following table. 


Column — 1 gives the continuous charge arrangement, Column — 2 gives the electric field at any 
arbitary point P inside the cavity and Column — 3 gives the potential at the same arbitary point P: 


Column -1 Column -2 Column -3 


Uniformly charged поп- 
conducting sphere having a 
cavity 


(i) E innon- (р) | Potential is constant at 
uniform every point 


+ 
charge density p 


A charged conductor having 


E is uniform Potential is zero at every 
(1) 9 (ii) and non zero (Q) point 


Charge conducting sphere 


A uncharged conductor with 
a V cavity having spherical 
Q at its centre. 


E is 
,, | unidirectional at Potential is varying at 
(11) 2) (iii) every point with (R) every point ME 
varying 
magnitude 


A conducting sphere having 
charge Q 


E Potential cannot be 
(М) (м) | B is zero So 
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11. 
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Which of the following is correct combination if the given matrix? 
(A) (1) (ii) (R) (B) (1) (ii) (P) 
(С) (1) (iv) (Р) (D) (11) (iii) (P) 
Which of the following is correct combination if the given matrix? 
(A) (1) (ii) (P) (в) (1) (iv) (P) 
(c) (1) (iv) (P) (D) (1) (iii) (P) 
Which of the following is correct combination if the given matrix? 
(A) (Т) (ii) (P) (в) (1) (iii) (P) 
(с) (Ш) (i) (R) (D) (II) (iii) (P) 


Answer 11, 12 and 13 by appropriately matching the information given in the three 
columns of the following table. 


For one mole of a monoatomic gas match the following: 


Column —1 Column -2 [Bulk Column -3 
[Thermodynamics modulus] [Slope of P-V graph] 
Process] 
RT 
(I) | Isothermal (1) | Infinity (P) E 
SRT 
(M) | Adiabatic (i) | —— (Q) | Zero 
3V 

(Ш) | Isobaric (iii) T (R) | Infinity 
RT 

(IV) | Isochoric (iv) | Zero (5) | — зе 


Pick correct combination for the given matrix: 


(A) (1) (8) (P) (в) (1) (iii) (P) 


©) (1) (iv) (P) (D) (1) (48) (P) 


Space for Rough work 
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12. 


Pick correct combination for the given matrix: 


(a) (1) (8) (5) (8) (1) (i) (8) 
(0) (1) (ii) (P) (0) (ш) (8) (5) 


Pick correct combination for the given matrix: 


8) (IV) (8) (R) 8) (1V) (ii) (R) 
© (1V) (i) (R) (0) (IV) (iv) (R) 
SECTION- C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A non-conducting non-magnetic rod having circular cross 


section of radius R is suspended from a rigid support as 
shown in figure. A light and small coil of 300 turns is 
wrapped tightly at the left end of the rod where uniform 


magnetic field B exists in vertically downward direction. 
Air of density p hits the half of the right part of the rod with 
velocity V as shown in the figure. What should be current ! L "1/2 т 1/2 
іп clockwise direction (as seen from O ) in the сой so that 

rod remains horizontal? Give answer in mA. Given 


2 PB 1 
Лл». — АЛ? [Assume air stops after collision] 
LVV p V5 


An elevator carrying a charge of 0.5C is moving down with q 


a velocity of5x10° ms". The elevator is 4mfrom the | 
bottom and 3m horizontally from Р ав shown in fit.2.202. | 
y 


What magnetic field (in uT ) does it produce at point P ? 


a 


Space for Rough work 
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A long coaxial cable consists of two thin-walled conducing cylinders with inner radius 2стапа 


outer radius8cm. The inner cylinder carries a steady current ОЛА, and the outer cylinder 
provides the return path for that current. The current produces a magnetic field between the two 
cylinders. Find the energy stored in the magnetic field for length 5 mof the cable. Express answer 


in nJ (use In 2 = 0.7). 


A capacitor of capacity 2 Ғ is charged to a potential difference of 12V . It is then connected 
across an inductor of inductance би Н . What is the current (іп A) in the circuit at a time when the 
potential difference across the capacitor is 6.0V ? 


Variation of voltage with time is shown in Figure. The Ay 

2 4 pees] 
rms voltage is found to be vv . Find М. - 
х 

0 Ш > t(ms) 
- 1 2 3 

-2 | 

AER 22026 
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Chemistry PART - Il 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


19. 


20. 


21. 


Which of the following process is/are associated with change of hybridization of underlined 
compounds? 


(A) Al(OH), ppt. dissolved in NaOH 

(В) В.Н; is dissolved in THF 

(C) SiF, vapours is passed though liquid HF 
(D) Solidification of РСІ; vapour. 


Which of the following statement is/are true? (Ip — lone pair and Bp-bond pair) 
(A) At 102° bond angle in H,O , /р-?р<?р-Вр<Вр-Вр (Repulsion) 

(B) At 104.5? bond angle in H,O , /р-/р-/р-Вр-Вр-Вр (Repulsion) 

(C) At 106? bond angle in water, /р-/р>/р-Вр>Вр-Вр (Repulsion) 
(D) 


D) Maximum number of hydrogen bonds H,O molecule can form are 3. 


40 mL 0.05 M solution of sodium sesquicarbonate dihydrate (Na,CO,. NaHCO,.2H,O) is 

titrated against 0.05M НСІ solution, x mL of acid is required to reach the phenolphthalein end 

point while y mL of same acid were required when methyl orange indicator was used in a 

separate titration. Which of the following is/are correct statement? 

(A) y-x=80mL 

(B) y+x=160mL 

(C) If titration is started with phenol phthalein indicator and methyl orange is added at the end 
point, 2x mL of HCI would be required further to reach the end point. 


(D) If same volume of same solution is titrated against 0.10 M NaOH, x/2 mL of base would be 
required. 
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22. 


23. 


24. 


25. 
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The incorrect statements are? 

(А) The molar volume of every gas at STP і 22.41, 
(B) At critical point, compression factor is unity 

(C) A gas with large ‘b’ has high critical pressure. 


‚ (PV 
(D) For real gas, іш РУ); where symbols have their usual meaning. 
p» 


When 0.5mL of a 1.0M HCI solution is mixed with 5.0mL of a 0.1M NaOH solution, 


temperature of solution increases by 2°C. Which of the following(s) can be predicated accurately 

from this observation? 

(A) If 1OmL of same НСІ is mixed with 10 mL. of same NaOH , temperature rise will be 4°C 

(B) If 1OmL of 0.05 M НСІ is mixed with 10mL of 0.5 M NaCl, the temperature rise will 
be 2?C 

(C) If 5mL of 0.1 M HCl is mixed with 5 mL 0.1 M NH; solution, the temperature rise will be less 
than 2?C 

(D) If 5 mL of 0.1 М СНзСООН is mixed with 5 mL 0.1 M NaOH, the temperature rise will be less 
than 2?C 


At a certain temperature (T, ) , some hydrazine (М.Н, ) gas is placed in a sealed flask where the 
following equilibrium is established. 

3N,H, (g) ——4ANH,(2)* М, (8) AH? »0 

If the temperature is increased to T2, some ammonia gas also decomposes as 

2NH,(g)——— N,(g)*3H,(g) АН? »0 

What would be observed as temperature is increased from T, to T, ? 

(A) Some more hydrazine would decompose. 

(B) If K, «K, , concentration of МНз would decrease. 

(C) Partial pressure of М» would be doubled. 

(D) All of these would be observed. 


The yellow precipitate is obtained when: 

(A) Lead acetate solution is treated with K,CrO, 
(B) РЬ(МО, ), solution is treated with K,CrO, 
(C) AgNO, solution is treated with КІ 

(D) H,S is passed through a solution of CdSO, 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 26, 27 and 28 by appropriately matching the information given in the three 
columns of the following table. 


Column -3 (Double 
ou соп bond equivalent in 
(Reaction) (Intermediate) product) 
(1) € Ja cames (i) | Carbocation (P) | 0 
Br 
(1) p ша (ii) | Carbonion (Q) |1 
Br 
1 
(11) олс -12- | (iii) | Free Radical (В) | 2 
Cl 
OH 
(IV) (iv) | Carbene (S) |3 
Н+ 
А 


26. Which of the following is correct combination if the given matrix? 
(a) (11) (іу) (R) (8) (1) (ii)(iv) (R) 
(C) (II) (ii)(iv) (R) (D) (III) (iii) (P) 
27. Which of the following is correct combination if the given matrix? 
(A) (IV)(i) (R) (B) (1) (iv) (R) 
(с) (Ш) (iv) (P) (D) (1) (ii) (iv) (S) 
28. Which of the following is used for extraction of copper? 


(A) (IV)(i) (R) 
(с) (Ш) (ii)(iv) (P) 


(B) (IV) (i) (Q) 
(D) (Ш) (iv) (0) 
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Answer 29, 30 and 31 by appropriately matching the information given in the three 
columns of the following table. 


Column -1 Column -2 Column -3 
2NH, (в) №, (g) 3H, (g) Introduction of H2(g) at 
(1) (i) | constant volume shift | (P) | Кр=К (ЕТ) 
equilibrium back. 
PCI, (g) == PCI, (g)*CL (g) ас increases on : 
(1) (ii) | increasing (О) | Кр=К (RT) 
temperature 
2HI (2) =H, (в) +1, (g) On increasing the 
(1) Оа (В) | Кр-К.(ЕТ)” 
concentration of all the Eos 
reactants increases 
NH,HS(s)=— NH, (в) - H,S(g) |, о is independent of Ж 
AN) (iv) equilibrium pressure (5) | Kp- Ke 
29. Which of the following is correct combination? 


(A) (Ш) (i)(iii)(iv) (S) (B) (Ш) (i)(ii)(iv) (S) 
(С) (IV) (i)(ii) (Q) (0) (IV) (ii)(iv) (Q) 
30. Which of the following is correct combination? 
(A) (1) (i) Gi)Gii)(iv) (Q) (в) (Ш) (i)i) (iii) (iv) (5) 
(с) (Ш) (i) (ii) (iii) (S) (D) (1) (ii) (iii) (iv) (О) 
31. Which of the following is correct combination? 
(A) (1) (i)(ii) (iti) (Q) (в) (Ш) (ii) (iii) (iv) (P) 
(С) (Ш) (i)(ii)(iii) (P) (0) (1) (iii)(iv) (О) 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


The solubility product constant of a metal carbonate MCO; is 2x10 7 at 25°C. A solution is 0.1 M 
in М(№з) and it is saturated with 0.01M CO». Also the ionization constant of СО» are Ka; = 
4x107 and Ка; = 5x10! at 25°C. The minimum pH that must be maintained to start any 
precipitation is? 


2.0 moles of an ideal gas of unknown heat capacity are in a piston fitted cylinder at 300K. The 
piston has a mass on the top of it that supplies a constant pressure. The piston is then brought 
into contact with a thermostal. Heat flow into the system causing the gas to both expand and 
change temperature. After the temperature has equilibrated, the work done by the gas on 
surrounding was found to be 3.32 kJ. Also 14.94 kJ of heat flows into the system. What is the 
atomicity of the gas. Assume В = 8.3 jK" mol”. 


The standard reduction potential of silver chloride electrode (metal — sparingly soluble salt 
electrode) is 0.209 V and for silver electrode is 0.80 V. If the moles of AgCI that can dissolve in 
10 L of a 0.01 M NaCl solution is represented as 10", then find the value of y? 


Consider the following reversible system: 
1 
A(g)+2B(g)—— АВ, (g) Заза 


The above equilibrium is established in a 1.0 L flask and at equilibrium 2 moles of each A and B 
are present. If 2 moles of В is added further, how many moles of AB» should be added so that 
moles of A does not change? 


Which of these statements are correct? 

(i) 1, 3, 5-cycloheptatriene is not acidic while 1, 3-cyclopentadiene is acidic in nature. 
(ii) p-chlorophenol is less acidic than p-fluorophenol 

(іі) —N =O shows both +M and -M effect. 

(iv) singlet halo-carbene are more stable than triplet halo-carbene 

(v) conjugated acid of pyridine remains aromatic but pyrrole does not remain aromatic. 


( vi) Dipole moment of Ж is greate than 


(vii) energy needed for homolytic bond fission is less than that required for the heterolytic bond 
fission. 
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Mathematics PART - Ill 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


37. 


38. 


39. 


Let x,y [0,27] and satisfying the equationsin? x+cos* у + бѕіп хсоѕу=8. If б=х+у 
and m — x — y , then: 


(A) least value of / is 2 (B) largest value of / is X 
‚Л 2 7 
(C) least value of m is 2 (D) largest value of m is 2 
If sin” К e) +сов ЕС e) = ‘then value of due can be: 
2 2 2 3 
(A) 0 (B) 


Let a, В and y be three real numbers. Suppose that cosa + cos 8 + cos y = 1 and 


-p- Ja 


sina +sin В -- sin y =1, then smallest possible value of cos œ ----- 


2 
(where p, q, r е Z^) 

(A) p+qt+r=12 (В) p+q+r=10 

(C) |p* q-r|-4 (0) |p-q+r|=2 


Space for Rough work 
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40. 


41. 


42. 


43. 


Consider an equation 8x* —16x* +16x* —8х + а = О then the sum of all the non-real roots of the 
equation can be [a € R] 


(A) 1 (B) 2 


(C) (D) None of these 


юк 


The vector(s) which is/are coplanar with vectorsi + j + 2k, + 23 + and perpendicular to the c , 
where c is unit vector perpendicular to the plane of vectors of vectors 
i+j+k and £427 + ЗК is/are: 
3 4 ТЕСЕ; 
(Вур) ук 
42 42 


^44 5. ^ 4 a4 ^ 
С) -li+—j+—k D 13125 + 5-/3Ё 
(С) | 37 2] (D) 4! 


(А) 3+4) +5 


1 1 k 
On xy -plane, the path defined by the equation — + — + ———— = Ois 
x y (x+ y) 
-1 

(A) a parabola if m = mu =-l,n=0 (В) ahyperbola ifm =1,k 2—1,n- 0 
(C) a pair of lines ifm =k =n=1 (D) a pair of lines if mm 2k 2—1,n-1 

2 1 w la b 
Let A = be a matrix if А = , then 

0 3 c d 
(A) a+d is a multiple of 13 (В) b is an even integer 
(C) Number of factors of d — bis 11 (D) Number of factors of a+b+c+d is 22 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


AITS-CRT-IV (Paper-1)-PCM-JEE(Advanced)/19 


44. 


45. 


46. 


Answer 44, 45 and 46 by appropriately matching the information given in the three 
columns of the following table. 


Column — 1: Real valued function 
Column — 2: Domain of the function 
Column — 3: Range of the function 
Match the following column(s) (where [.] denotes greatest integer function and {.} denotes 
fractional part function) 


Column -1 


Column -2 


Column -3 


| 


Number of integers in 
the domain of f(x) is 2 


Set of all non positive 
integers U{1} 


ац! ЕНЕ 


| 


Number of integers 


5 4 Set of all non- 
(1!) (ii) | notin the domain of (Q) n 
f(x) is 2 negative integers 
(Il) | f. (x) = 5-2. (iii) Number of integers in (R) Set of all positive 
BNE | 2 10 ЭД the domain of f(x) is 3 integers 
1 Number of integers in 1 
(м) | А (х) = (м) | the domain of f(x) ів | (S) (9 Л 
In (сов! х) infinite 2 


Which of the following combination is correct? 


ду (1) (iv) (Р) 
©) (1) (ii) (R) 


Which of the following combination is correct? 


(A) (IV)(i) (P) 
( (IV) (9) (0) 


Which of the following combination is correct? 


(^y (11) (iv) (P) 
(0) (1) (i) (P) 


Space for Rough work 
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Answer 47, 48 and 49 by appropriately matching the information given in the three 
columns of the following table. 


If three planes are given 
В:2х-3у-42-9 

Р, :4х-5у-62-415 

Pi: yt+az=b 

And two lines are given 

L, Fa(?+a,j+k)+A(bi+b,7 +k) 
L, P -a(P e£) 


Where line L, is contained in P,,P, and Р, : 


Then, 
Column -1 Column -2 Column -3 
Acute angle between Image of point (0,0,0) 
() |h-b is-3 10 | рар ee 11 | (Р) | 6 d 
IA d w.r.t. P, is | 0,--.-- 
4145 3 45 45 
Acute angle between 
= 4 ” Image of point (0,0,0) 
Ш a +a 15 ii | = 
(1) 1 (1) L, & P, is cos (8) уул, line L is (1,1,1) 
Distance of point (0,0,0) 
Distance between and 
(Шу | b+b, +b, is 2 | (ii) | L, (R) from Б measured parallel 
L, is zero T 9 
О is —— 
429 
5 
1 1 , 4 
fi} dx is = Acute angle between Pace RAUM 
4 2 20 (1,0,0) from P, 
(IV) | (where (.] (V) | r &P is sin” EJ (5) | measured parallel to L, is 
represents 429 
fractional part Л 
function) 
47. Which of the following is correct? 


(A) (1) (ш) (Q) 
(с) (Ш) (ii) (S) 


(в) (1) (iii) (P) 
(D) (IV) (iv) (R) 
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48. Which of the following is correct? 
(A) (III) (iv) (S) (B) (III) (ii) (P) 
(o (IV) (i) (P) (0) (1) (iii) (8) 


49. Which of the following is incorrect? 
(A) (II) (1) (P) (B) (III) (iii) (S) 
(C) (III) (iv) (R) (D) (III) (iii) (P) 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. A special deck of cards contains 49 cards, each labeled with a number from 1 to 7 and coloured 
with one of seven colours. Each number — colour combination appears on exactly one card. 
Mokshika will select a set of eight cards from the deck at random. Given that she gets atleast one 
card of each colour and atleast one card with each number, the probability that Mokshika can 
discard one of her cards and still have atleast one card of each colour and atleast one card with 


each number is Ê, where p and q are relatively prime positive integers. Find|p — 4|: 


noo 


51. Н 0) ва ea) then the value of ШІ is: 
n= 0 


52. Let y= f (x)( f :R — К) be an explicit function defined by the implicit equation 


x+y +3(x° + y’ )+3(x+ y)=14 and g be the inverse of f. If 


A Grease QJ) at х= 1+ 3/15 is equal to 4(15) , whereA € Z ,then find 
x 


the value of ||. 


12 23 34 2011.2012 
53; The remainder when 22-22 +2? +....... +2 ?  Isdivided by 7 is 


cos(cot ' s) (sin (eot х) ° 


54. Evaluate: | x cot(cosec^x)-- tan (cosec^x) Y 
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Physics PART - | 
SECTION- A 
1. 
Sol. 
mgr — fR --(i) 
N,sin8 + f 2 mg —-(ii) 
N,cos0 = №, ——-(iii) 
Solve (i). (ii) &(iii) to get N, and f 
So, force at B = J f^ +N; 
For minimum value of М, use f < uN, 
2. ABC 
: 3 
Sol. Use g,, = 8 sin 37= - instead of g in all standard vertical circle cases 
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3. 
Sol. 


Sol. 


Sol. 


Sol. 


ABD 
The impulse exerted by the string on the cylinder is equal and opposite to the impulse exerted by 
the cylinder on the string. 


10sina 
10 
a 
10сова 
J = 40000х0.25х10° =10 тѕ along the string 


For marble, 

J =0-(-2x10cosa) 

* final velocity along the string is zero. 
Putting J =10ms, we get a = 60? 


ABC 

The ball has v’ component of its velocity perpendicular to the length of rod immediately after 
collision u is the velocity of CM of the rod and о is the angular velocity of the rod just after 
collision. 

Write velocity of separation = velocity of approach for the point of collision. 


й 4 
[2] 
тийн 
р yv 


D 
Use, conservation of linear momentum perpendicular to the rod and conserve angular momentum 
about point D 


AC 

h 2 
tand =— = © | 

с g | 

i 
Q ТО 
m— c — 
ABC 
2,2 

The equation of free surface is y = + у 
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Sol. 


Sol. 


15 


Sol. 


16. 


Sol. 
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BC 


x 
Net force towards the centre of the earth = mg'= mg m and 


N =mg 'sin0 =~ 


A 
B 
С 
В 
А 
С 
SECTION - C 

2 

| | 2 2 3L 
Balancing torque about point O, NI (aR |В = pLRV* — 


L 
[^ force exerted by air on rod = (otare mpLRV- 


6 
Use Biot-Savart Law:- 
puto 4У ШО 
4л r 
7 


At any distance г from the axis 


B = Hol 
2zr 
2 .2 
харш oie 
2u, 8л r 


[Magnetic energy density] 
b 


| au, = [иа 
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17. 8 


1 1 1 
Sol. Using energy conservation 20% - red + jh 


Putting all given values 


I=6A 
18. 4 
Sol. Make two separate equations, one f V(t) from 0 to 1 ms and the other from 1 to 2 ms 


У =4, /ог0-1т5 
And V, = —4t 4, for г = 1 2ms 
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Chemistry PART - Il 
SECTION – A 
19. ACD 
Sol Al(OH), + NaOH —— Na| Al (OH ), | 
өр? sp? 
SiF, + 2HF —> H,SiF, 
3 3 12 
sp sp а 
2PCl, — PCI} + PCI; 
spd яр” ар?а? 
20. АВС 
Sol. At 104.5° angle, /р-/р-/р-Вр-Вр-Вр 


21. 


Sol. 


22. 


Sol. 


23. 


At 102° angle, i.e. bond angle is decreased so, Bp — Bp > Bp— /p > (p— Bp similarly at 106 
angle, is bond angle is increased, p — “р > 4p — Вр > Bp > Bp – Bp 

Water can form maximum of 4 hydrogen bonds. 

ABCD 


Salt has equal moles of NaCO; and NaHCO; when phenol phthalein indicator is used, only 
reaction occur till end point is 


Na,CO, + HCl ——» NaHCO, + NaCl 


40 mL 40mL 
0.05M 0.05M 
“х-40ті, 


When methyl orange is used іп ап independent titration, 2x mL of НСІ would be required for 
NaCO; and x mL for original NaHCO3. 


‘Зу = 3х =3x40=120mL 
Hence y-x=80 and у+х= 160 


If methyl orange is added subsequently at phenol phthalein end point, x mL of НСІ would be 
required for NaHCO; produced from NazCO3 and x mL for original NaHCO; i.e. a total of 2x mL of 
НСІ would be required further. 


NaOH + NaHCO, ——» Na,CO, + H,O 


2mmol 2тто! 


2 

Volume of NaOH required = —— = 20mL Х mL 
0.10 2 

ABC 

(A) Molar volume of ideal gas at STP is 22.4 L 

B) AT critical point, z = 3/8 


(B) 
(С) Р = а1 276°, hence large ‘b’ implies low critical pressure. 
(D) As p — 0, gas approaches ideal behaviour hence PV=const. and PV/RT = 1. 


CD 


аиа е ткен“. 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-IV (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 6 


Sol. 


24. 
Sol. 


25. 
Sol. 


Weak acid and weak base gives less heat in neutralisation hence smaller temperature rise than in 
cane of strong acids and bases if all other conditions are same. 


AB 

(A) As some ammonia is removed by 27 reaction, some NaH, would decompose to restore 15 
equilibrium. 

(B) As К, «K,, less ammonia will be formed than it is decomposed. 


(C) Partial pressure of Мә will increase but it cannot be predicated with guarantee that it would be 
doubled. 


ABCD 
РЬ(СН,СОО),4К,С 0, —— PbCrO,+K CH,COO 


(Yellow) 
Pb (NO, ), +K,CrO, —— PbCrO,+KNO, 
(Yellow ) 
AgNO, +KI —> AglI+KNO, 
(Yelow) 
H,S+CdSO, —— CdS+H,SO, 
(Yellow ) 


2UOOUO 


SECTION - C 


A 


H,CO,——H'4HCO; Ка =4.0x107 


HCO; &—H*+CO}  Ka,-5x10" 
On adding above two equilibria 
H,CO, == 2H*+CO; Ka=2.0x10" -—-(1) 
K,,=|M* || со? | 
: К, 2x10" 

СО, === 
| 3| minimum Қа 0.1 
For equation (1) 

[2] [cor] 

“- [H,CO, | 


=2x10 М 


[u* xox10" 
0.01 


s2x10" = 
Ж bu -107 
pH=4 
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33. 3 
Sol.  —w=3320= p,AV =nRAT 
=> АТ = 25-0 = 200 
2x8.3 
—q-1494kJ = nC,AT 
nig a EEUU ла ы уы 
4 2x 200 


3 
Also C, = & 3 R, where x = atomicity. 


C, 3_3735_ 


mee a ee ш 

34. 7 

Е Е ТЕ £20 og К, 
0.209 = 0,80. 9999149, к, 
“К,-10" 


Let solubility of AgCI in 0.01 M 
AgCl—==| Ағ” | СГ | 
101° = x(x+0.01) 
x=10° 
Moles of AgCI dissolved in 10 L = 10°x10=107 
228 у =7 
35. 6 
AB 
Sol. к= es M fox 
[Allg] 4 2х(2) 4 2x4 
[Ав], =2 
Now let y moles of AB» is added 
Е (2+ у) E 
" 2(24+2) 4 


36. 


— PHÓ — — —— A — —  —————————— ÓÁÓBR I — A —— NR eel 
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Mathematics PART - Ill 
SECTION - A 

37. ABD 

Sol sin? x+ cos? у+(-2) = 3.5іп xcos у(-2) 


>sinx+cos у-2 = 0 
> sinx+cos у= 2 


sinx=1 & cosy=1 


EO and y 20,2z 


38. AD 


Sol. tan Z sind = cot Zee | 
2 2 
tan Z sing = tan мө 
2 2.2 


7 in = нта = cos 
2 2 2 


=> 5100 +с050 =2n+1 
=> 510 +с050 =1,—1 


04 — ng +(-1)' Z 
4 
а= л or 
2 2 
But 0 = Za% are not in domain 
ЖЕСЕ 
sin — = 0, — 
3 2 
39. ACD 
Sol. a=cosa+isina 


b=cos В +isin B 

€ — cos y +isiny 

then a+b+c=1+i 

Where a,b,c are complex numbers on the unit circle. Now to minimise cos « , consider a triangle 


with vertices a,l+iand the origin. We want a as far away from 1--і ав possible while 
maintaining a nonnegative imaginary part. This is achieved when band chave the same 


argument, so lb +c] =|l+i-al=2. 


Now а, О and 1+i form a triangle having side lengths 15:13 
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242. 
л 
and cosa Er) 


л xc a 
= cos — cos ô — sin —sin ô 
4 4 


1-37 


4 


АВ 


1 
Substituting x = y + 2 


px 1y ү 1 
8| у+— | -16| у+— | +16| у+— | -8| у--|-а-0 
> | b | > 3 > | 

4 2 3 
->8у +4у (в-3)+0 
Let y? =z 

2 3 
2.82 +с+[а-3\+о 
Case I: 
Ты 

2 
All roots are non-real 


sum = 2 
Case Il 


;2non real roots 


М 


L 
2 
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даа аи 
a 72 


ла+ В =1 
Case Ill 
3 
а<- 
2 
Let z = К, & -k, 
у == у= +, 
1 
х= у+-=+ Mas 
x=+—+ Jk, 
1 1 
sum=2=|—+ Jk, |+ 27/6 +а + В 
а +8 =1 
41. АВС 


Let @=i+j+2k and b=i+2j+k 

2. A vector coplanar to a and b and perpendicular to ¢ 

= 1((axb)x2)=2|(a-2)b-(6-2)al 
-к--(-142-2)1(-27-0)-(-1-4-1(1-1826) 


-а-24(37-4)-50| 


46 
For 1-64 - ana a= É 


42. ABCD 


Sol. (A)Vx+Jy=1 


— х+у+24/ху =1 
=> x! -2xy + y! -2x-2y +1= 015 a parabola 


1 1 ; 
(В)—+—=1= ху—х— у = Qis a hyperbola 


x y 

1 1 1 2 2 ; UT. 
(rd =0 > x +3xy+ y^ =Opair of straight lines 

х у х+у 


1 
(D)x+y- -0-3(х4 у) -1- 0 pair of straight lines 
х+ у 
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ACD 
2834-27 
As A" = 
0 3" 
а+а 22? 43? = 4° +9 multiple of 13 
Also d -b = 25,a bcd = 2х3" 
B 
C 
C 
(for Q. 44 to Q. 46) 


3 
(I) C-D 46413 «оо 


(П) и -an =} на "| don | 
1-х 1-х 


2 
VOX E «00 
1-Х 
—oo < а < o0 
1-х 


So, 4/2 xu € J2 

1 1 
Ш) L IEE 0,— EX а 
(ш) Let [x 5| - t TORI :| В 


NEN 
8()= c3 
(IV) 0< cos! x €x 
-оо«Ш(со8 x) < In z <2 
B 
A 


C 
(for Q. 47 to Q. 49) 


Point (1,а,,1) lies on Р, and Р, 
2+3a,+4=9>a,=1 

(b,,b,,1) is L to normal of planes Р, P, & P, 
2h 43b, 4-0 

4b, +56, c 6-0 

EEE ees 
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SECTION - C 
50. 5 
Sol. First note that out of the 8 selected cards, one pair of cards have to share the same number and 
another pair of cards have to share the same colour. Now, these 2 pairs of cards cannot be the 
same or else there will be 2 cards which are completely same. 


Then WLOG let the numbers be 1,1,2,3,4,5,6 and 7 and the colours be 
a,a,b,c,d,e, f and g . We therefore obtain only 2 cases: 

Case I: lalb 2a,3c,4d,5e,6 f ,7g . In this case, we can discard la 

There are 2x6 —12 situation in this case 

Case ІІ: 15,1c,2a,3a,4d,5e, 6f. and 7g. In this case, we cannot discard. There are 
°C, =15 situations in this case. 


Probability — 


515512455 


51. 1 


Sol. f(y)=e ing С a 


е" е 
е” 
| e-1 
1 
Г) =— e'dx- 


52. 0 
So. (х+ +1) +(y+1) =16 
y 


--1«(16- (ey) - f (x) 
х--14(16-( у+1) ЙГ 
f'(x)=-1+(16-(x41)') = 8(x) 


20013 (x) 
f (-14+M15)= &(-1+4Л5)=о0 


D 
of (x+-9(x)).¢(x+F (х))=(/(х+ F(x) 
) 
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53. 1 
Sol. Since 2° =1(mod7) 


12 23 34 2011.2012 


Let E2? 4L FL Foii $2 5 
=(2'+2°42°42!4........42°+2')(mod 7) 


EXE ? «2 «2 (mod 7) 


= (670x 4-- 2) (mod 7) 
=1(mod 7) 


Sol. tH 
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Physics PART – | 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. A mass m is hung on an ideal massless spring. Another equal mass is connected m 
to the other end of the spring. The whole system is at rest. At t = 0, m is released 
and the system falls freely under gravity. Assume that natural length of the spring is 
Lo, its initial stretched length is L and the acceleration due to gravity is g. What is 
distance between masses as function of time? z k 


|2k |k 
(A) L,+(L-L, )cos,/—t (В) L,+(L-L, )cos,/—t 
m m m 
[2k | 2k 
(С) L,-2(L+2L, )cos,/—t (D) L,+(L-L, )sin,/—t 
m m 


2. Wedge is fixed on horizontal surface. Triangular block A of mass M is 
pulled upward by applying a constant force F parallel to incline of the 
wedge as shown in the figure and there is no friction between the wedge 
and the block A, while coefficient of friction between A and block B of 
mass m is u. If there is no relative motion between A and B then 


frictional force developed between A and B is 


127 2207727277774 


F+(m+M)g 5100 
(A | mtus | mcos0 (B) umg 
F-(m+M)g sin 
ION MEI MS 2 
(C | (mM) | ш со80 (D) umg/ 


Space for Rough work 
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3: Assuming only translational motion of blocks A and B. А 
Find the acceleration of В. 


) 2m/s* 12m/s* 
) 4n/s? L 
) None of these ; 


à 
(C 
(D 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. When object 'O' moves towards a fixed lens mirror combination, select correct choice/choices: 
y 


x 
(A) Image moves towards negative x-axis 
(B) Speed of image and object may be same 
(C) Image may move faster than object 
(D) Image may come closer to arrangement 
5. Two point charges +g and —q are fixed on diametrically opposite 


point on the uniform ring, such that —q is at bottom and is in contact 
with a perfect insulator incline plane. Total mass is equal to m. It 
remains in equilibrium on the rough inclined plane in the presence of 
uniform vertical electric field E . Then 

(A) The value of friction force is mg sin Ө 


(В) The value of friction force is less than mg sin 0 


т, 
(С) The value of electric field is 2 


4 
mg їап Ө 


(0) The value of electric field is 2 
4 


Space for Rough work 
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6. Quarter non-conducting disc of radius 4R having uniform surface y 
charge density o is placed in xz-plane then which of the following is 
the correct: 


R 4R 
(A) Electric potential at (0, 3R, 0) is 2 нээ. х 
8, 
К с 
(В) Electric potential at (0,0,0) is 225 
265 
(C) Electric field at (0, 3E, 0) is symmetric with x and z axis 
(D) Electric field intensity at (-4R, 0, -4R) is equally inclined with x and z axis 
7. A positive charge q is placed inside a neutral hollow conducting sphere of 
radius R, as shown in figure. Whole system is placed in uniform external | | | 


vertical electric field pointing downward (line PCQ is also vertical) then 
select the correct statement(s) about electric field at point P. Point P is a 
point of the material inside the conductor. 

(A) Electric field due to outer surface of sphere at point P is zero 

(B) Magnitude of electric field due to inner surface of sphere at point P is 


4/9ле,В 
(С) Magnitude of electric field at point P, due to hollow sphere is less 
than E 


(D) Direction of resultant electric field at point P due to charge q and 
hollow sphere is vertically upward 


-------}-0 ru 
-- 
-«—— — 
m 


@--------@------- 


© 


8. The particle displacement of a travelling longitudinal wave is represented by S = f (x, t). The 
midpoints of a compression zone and an adjacent rarefaction zone are represented by the letter 
‘C’ and ‘R’. Which of the following is true? 


08 08 

(A) -[— 
Ох|с |бх|, 
05 05 

(8) |) =H = 
Ot|e. |Ot lp 


os 
(С) (pressure)..-(pressure), = 2 
X |с 
(D) Particles of air are stationary mid-way between “С” and ‘R’. 


(bulk modulus of air) 


Space for Rough work 
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Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 9 & 10 


Two fixed and horizontal cylinders A and B having pistons (both massless) of cross sectional area 100 
cm? and 200 ст? respectively, are connected by massless rod. The piston can move freely without 
friction. The cylinder A contains 100 gms of an ideal gas (y = 1.5) at pressure 10°N/m? and temperature 
То. The cylinder В contains identical gas at same temperature То but has different mass. The piston are 


held at the state such that volume of gas in cylinder A and cylinder B are same and is equal tol0°m’. 
The walls and piston of cylinder A are thermally insulated where as gas in cylinder B is maintained at 
constant temperature То. The whole system is in vacuum. Now the pistons are slowly released and they 
move towards left and mechanical equilibrium is reached at the state when the volume of gas in cylinder 


A becomes 25х107 m. 


A Pod 
9. The mass of gas in cylinder B is 
(A) 200 gms (B) 600 gms 
(C) 500 gms (D) 1 kg 
10. The change in internal energy of gas in cylinder A is : 
(A) 2000 J (B) 1000 J 
(C) 500 J (D) 3000 J 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


11. A liquid of specific gravity 0.5 is filled in a large container A 
shown in figure. Area of cross section of tube is | ы гүй 
negligible as compare to the area of cross section of 
container then the magnitude of gauge pressure at point | 3m 
m 
х 
А is given by —atmthenxis: ee acs 
20 
4m 
OY 
12. Two sound sources shown in the figure vibrate in phase. By L, 
: : ЛИГ 2%--------------- ташы рки кусы өр 
moving S,along PS, consecutive minima are heard when РА 
L,-L, has values, 20ст, 60cm and 100 cm. If the frequency ^ 
0 dii 
of sound source is Hz. Then find the value of n: ж 


n 5,4 
[Speed of sound is 340 m/s] 


13. A cylindrical rod of uniform cross section, is attached at О in 
a water tank. The linear mass density of rod is Дх, where 
x is distance of the element of the rod, from end O as 


shown in figure. If the tension in string is given by 
4 


10 
; Men P is (Length of rod 1m, radius of area of cross 9 Г| 


section is 41 р, =1000kg m^, g=10ms”,A,=10° in 
Үл 


5.1. unit) 


Space for Rough work 
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A steel ball falling vertically strikes a fixed rigid plate A with 
velocity Vo and rebounds horizontally as shown. Assuming 
surface to be same and the effect of gravity on motion of 
ball to be neglected. If the coefficient of the restitution for 


1 
the ball is ‘e’ then the value of —is: 


e 

2 kg block is kept on 1 kg block as shown. Both 2k -01 
blocks are initially at rest. The friction between 1 kg 8 сэн 
block and fixed surface is absent and the coefficient ГЭ, ike — 
of friction between 2kg block and 1 kg block is 


и = 0.1. A constant horizontal force F=4 М is applied WA WAN VE ГУА NN 


on 1 kg block. If the work done by the friction on 1 kg 
block in 2s is — XJ, then find the value of X. 


A force F is applied to a uniform, thin rod of mass 4 kg and 
length / 2 50 cm. The rod has pure translational motion in the 
vertical plane along a smooth, horizontal surface as shown. If 
F = 60 N, the angle @ for translation of rod in the given orientation 


Е 
2 ————» 0 
comes to be 0-tan'! 8 . Find X. 27722222222222224 


Inner surface of a cylindrical shell of length / and of material of thermal 
conductivity k is kept at constant temperature Т; and outer surface of the 


cylinder is kept at constant temperature T, such that (T> T, )as shown 


in figure. Heat flows from inner surface to outer surface radially outward. 
Inner and outer radii of the shell are R and 2R respectively. Due to lack 
of space this cylinder has to be replaced by a smaller cylinder of length 


Ё R 
2 inner and outer radii 4 and R respectively and thermal conductivity 


of material nk. If rate of radially outward heat flow remains same for 
same temperatures of inner and outer surface i.e. T,and T,, then find 
the value of n. 


Space for Rough work 
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18. 


20. 


In а certain hypothetical radioactive decay process, species A decays into species В and species 
B decays 

in to species C according to the given reactions. 

А->2В + particles + energy 

ВЭЗС + particles + energy 


The decay constant for species A is Л,=1 sec апа that for species В is À,—100 sec '. Initially 


10^ moles of species of A were present, while there were none of B and C. It was found that 
species B reaches its maximum number at a time tọ = 2 In (10) sec. Calculate the value of 
maximum number of moles of B. 


Two uniform identical rods of same mass are tied 
together with the help of a string and balanced as shown 
in the figure. The minimum coefficient of friction for 
which the system will remain in equilibrium in the 


2 37° 37° 
position is— . The value of ‘x’ is 7777/7/7/7777 777 
x 
Distance between two images formed by upper and Roc20 Roc20 


lower part of the point object placed at 30 cm from 
given lens is (60 + x) cm, then the value of x is: 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 


question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


21. A commander fires a shell at certain angle of projection fo ч 
from ‘A’ which clears the building (cuboid) of E 
dimensions 20 x 15 x 12.5 m? in its diagonal plane. 
Shell just clears the roof diagonally at points P and Q 
and falls on the other side of the building at B, and 
makes 45? angle with horizontal at P and Q as shown 


in the figure. If the range AB of the shell is NxV3 
metre then find М. (g = 10 m/s?) 


22. If angular acceleration of the uniform disc just after release from 
8л 
rest position shown in figure is then calculate N. (C is centre с» 
of semi-circular disc.) (x^ — 10) (27У m 
smooth 
23. In the show circuit, all three capacitor are identical and have "m" 1 A m 
capacitance CuF each. Each resistor has resistance of RQ. An i ) 
ideal cell of emf V volts is connected as shown. If the magnitude of c= ji 
a С 
otential difference across capacitor Сз іп steady state is — V then 
4 4 i : b AMI Mn 
R2 R R 
value of axbis: | 
| бу 4 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


2 
24. [Ni(H,O), | complex typically absorbs at 600 nm. It is allowed to react with ammonia where 


2 
a new complex | Ni(NH,), | is formed, this complex should have absorption nearly at: 


(A) 800 nm (B) 550 nm 
(C) 650 nm (D) 600 nm 
25. Which of the following statements is correct about behaviour of radicals? 


(A) All radicals are very selective in their attack on other species. 

(B) Radical reaction occur only in gas phase 

(C) Radical may be produced by polar molecules like R — X in gas phase but not in aqueous 
phase. 

(D) Radical can only be generated by non-polar molecules like alkanes 


26. An amount of 1 mole each of A and D is introduced in 1L container, simultaneously the following 
two equilibria are established: 


А===В+С К.-109М: &B+D=——=A_K, =10°M" 
The equilibrium concentration of A will be: 

(A) 10°M (B) 10°M 

(C) 10:2М (D) 10^M 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


i) PhMgBr 
27. М-С-СН,-ОСМе,- нг» 


The major product(s) of above reaction ore: 


с) CMe, (D) p 


28. The correct statement(s) regarding the iodination of ketones is (are): 
1 ЁЧ 
R—C—CH,—R == —C—=CH—R 
1 


“oO ” 
a 


(A) Step (І) is slow and rate determining 
(B) The reaction exhibit kinetic isotopic effect i.e. К. >К, 
(C) Step (II) is slow and rate determining 
R—C=CH—R —b9 у. R—C—CH—R 


this occurs at similar rate as step (11) 
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29. Two moles of an ideal gas (у =5/ 3) is subjected to following changes in state: 
A (500k, Sbar) а 4 В p > C ( 250k, Ibar) a 4 D (3 bar) 


The correct statement(s) is (are): 


(A) The pressure at B is 2.0 bar (B) The temperature at D is 450 bar 
(С) AH, =1000R & AH,, =AU,, (D) AU x = 375R & AH „ер * О 
30. A concentrated solution of H2SO, is added to saturated solution of sodium dichromate ав: 


Na,Cr,O, + H,SO, ——'A'* Na,SO, + H,O 

Which of the following statement(s) regarding "А" is/are correct? 

(A) 'A' is an orange solid and is an acidic oxide 

(B) 'A' is a green solid and is an amphoteric oxide 

(C) 'A' dissolves in alkalies forming a yellow coloured solution 

(D) On heating "А" loses oxygen & forms a green coloured compound. 


31. Which of the following property(ies) are identical for body centered & face centered cubic crystal 
with same unit cell edge length. 
(A) Distance between the nearest neighbours in BCC and distance between a tetrahedral void 
and octahedral void in FCC 
(B) Coordination number of corner atom in FCC (if all tetrahedral voids are filled) and BCC 
(C) Number of octahedral voids in FCC and number of tetrahedral voids in BCC 
(D) Distance between second nearest neighbour in FCC & BCC 


Space for Rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 AITS-CRT-IV (Paper-2)-PCM-JEE(Advanced)/19 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 32 & 33 
О 
ММ ‚ "m ic) 
Isocyanates can undergo polymerisation with alcohols to form polymers containing group 
and are called urethanes — hybrids between carbonates and urea i.e. half esters & half amides of 
carbonic acid. Consider the following polymerisation between diary! diisocyanate with long chain aliphatic 
diol is: 


О 
ІН (^ + oT 177 — E 
OC NCO 3 

(X) 


(Urethane polymer) 


32. Which of the following is incorrect about the polymerisation reaction? 
(A) It involves nucleophilic addition of alcohol on isocyanate. 
(B) It involves nucleophilic addition elimination. 
(C) On adding an amine ВМН: to the polymer, the new functional group is urea rather than 
urethane. 
(D) The amine added attack terminal isocyanate of the polymer. 


33. The diol (X) can be synthesized by which of the reaction? 


(a) 4 /N в 4. assu: 
2 О 
ШЖ ЭЭ нг, D 4/Х-1- 
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SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


34. 


35. 


36. 


The total energy of an electron in H-atom is given by 
2 
—e 
Е,------- where n - shell number , a, - Bohr radius, €, — Permittivity of the medium 
87 е, Ayn 
2 


An electron in а shell in H-atom has total energy E = ——— — . 
72л €, Ap 


One of the subshell of this shell is described by radial part of wave function as 


3/2 

1 1 j^ —rí3a, : : 

yir)- € ^ ^, The degeneracy of this subshell is: 
2 mr a, 


How many of the following species contain one or more lone pair(s) on central atom, that is 
present in an orbital having contribution from d-orbital. 


SOF, SeOCL, $еЕ, 
ХеЕ; BrF, TeF, ICL 
The enthalpies of combustion of formaldehyde & paraformaldehyde (a cyclic polymer of 


formaldehyde) аге -112 and -356 kcal/mol, respectively. The enthalpy of polymerisation of 
paraformaldehyde is —92kcalper mole. If the molecular formula of paraformaldehyde is 


represented as (СН,О) then the value of n is: 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 
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CH,MgBr 


Н,О" 
m.m е у'р' 


Number of —OH groups in P is(are)? 


Total number of molecules that can be hydrolysed at room temperature are: 
XeF, NCL, NE, ССІ, PCI, SE, ТеЕ; SeBr, 


Dibromoacetic acid (CHBr, COOH) is oxidised to CO,,H,O & Br, by 12 equivalents of an 
oxidising agent. Same amount of acid can be neutralised by ' y' moles of NaOH. The value of 
'у' is: 


Number of optically active isomers formed by the given reaction is(are): 


OH 
о A 
H^ 
A, + з 
OH Он 


н,с7 Сн 


Number of sugars that give same osazone as given by D-glucose. 
D-Mannose, D-Fructose, D – galactose, Starch, D-—aldopentose 


In а certain polluted atmosphere containing Оз at a steady state concentration of 2x10°M, the 
hourly production of Оз by all sources was estimated as 7.2х1075М. If only mechanism for the 
destruction of Оз is of second order, the rate constant (in ml mol” s”) for the destruction reaction 
is: 


Among the following, number of sols containing negatively charged colloidal particles is/are: 
Soap solution of sodium stearate, sol of AgCI obtained by adding excess AgNO; to KCI solution, 
gold sol, Fe(OH); sol, silcic acid sol, Basic dye, metal sulphide sol, acidic dye. 
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SECTION – D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


44. 


45. 


46. 


Fumaric acid C,H,O, present in 1g sample of mushroom was titrated using phenolphalein as 


indicator against OH ions which were obtained by electrolysis of water. As soon as OH ions 
are produced, they react with fumaric acid & at complete neutralisation immediately a pink colour 
is obtained. If electrolysis was done for 8685 seconds using 50mA current to reach end point, 
what was percentage of fumaric acid in mushroom. 


The acid ionisation of hydrated alluminium ion is: 

[ Al(H,0), | (aq.) - H,0 (0) —9 [At (8,0), OH | (aq.)+ H,0° (аа) 

К 21.0x10? 

How many milligrams of AlCl, should be dissolved in sufficient water to get 400 ml of solution of 
pH, 3.0. 


Two weak acids НА; & НА; each with same concentration & having pK, values 3 & 5 are placed 
in contact with hydrogen electrode (1 atm 25°C) & are interconnected through a salt bridge. Emf 


of the cell in volt is: [Take RT (2.303)-0.06] 


Space for Rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-CRT-IV (Paper-2)-PCM-JEE(Advanced)/19 


Mathematics PART - Ill 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


2 2 
47. I P(O) and o(2«e| are two points on the ellipse ros =1, locus of the mid-point of PQ 
a 


is: 
x? у? 1 х? у? 
А) —-+--=-— B) —4—-4 
д b 2 шил: ы 
x? у? 
(C) +5 =2 (D) None of these 
a b 
| / | | (sin B+sinC) 
48. If A,B,C are acute positive angles, then (sin A sin B)(sin A+sinC > - : is: 
sin Asin BsinC 
(A) <8 (В) >8 
(С) -2 (D) None of these 
2-0 
49. If k >0, z- о) =k, and а = ————., then Re(a ) is equal to: 
+ Z@ 
(A) 2k (B) k/2 
(C) k (D) 0 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. 


51. 


52. 


53. 


L; and L» are two lines whose vector equations are 
L, : F= A((cos0-- J3)i + (V2 іп) + (cos0— V3)k) 


L,:r- ТІСІ +0} +ck) , where 2 and и are the scalars and ais the acute angle between L; and 


L2. If the angle a is independent of 0 , then the value of ais 


T T 
(А) 5 (в) 2 
T T 
© 5 (0) 5 
Тһе graph of f (x) =ax’+bx+cis 
(A) ac <0 (B) bc > 0 
(C) ab >0 (D) abc « 0 


If P and Q are represented by the complex number z, and z, such that 


IL/z, -1/ z |= |172 -1/ | then 
(А) АОРО (Where О is the origin) is equilateral 
(B) АОРО is right angled 


1 
(C) The circumcenter of AOPQ is Fi tz) 


1 
(D) The circumcenter of AOPQ is AG tz) 


j 2 А п+4 i | | . : . 
Let(I+x | (1-х) =) ax . If а,а,апа a, аге in arithmetic progression, then the possible 
k=0 


value/values of n is/are 
(А) 5 (В) 4 
(C) 3 (D) 2 
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2 2 


X + y 
f(k?+2k+5)  f(k +11) 


Consider the ellipse 1-1 f(x) is a positive decreasing function 


then 
(A) The set of values of k for which the major axis is the х- axis is (-3,2) 


(B) The set of values of k for which the major axis isthe y—axis is (-,2) 
(C) The set of values of k for which the major axis is the y-axis is (—20,-3)U (2,0) 
(D) 


D) The set of values of k for which the major axis is the y — axis is (-3,) 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 55 & 56 


A box has 10 coins. Five have heads on both sides. Three have tails on both sides; two are fair. A coinis 
chosen at random and tossed. 


55. 


56. 


Probability that head appears is 
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SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


57. 


58. 


59. 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


In equilateral triangle ABC of side p, a square is inscribed in its incircle. If area of the square is 
р? 1 к then value of kis 


fis a function such that f (x) - 2f (1—x) = х? +1. Value of f(3)is 


Degree of differential equation of family of ellipses of same size having minor axis along a given 
line is 


Coefficient of x^ in the expansion of (1-- x - х? + x^)? is 


If the line 3x -- 4y =12 intersects the hyperbola at P & Р” and its asymptotes at Q and Q then 


РО FO... 
value of + is 

РО РО 

з =—4 А 2 3 4 n - 
Let A= | T iflet (A+ A^ + A` + A“ +...+ A") = 64, then value of nis 


n 
If the number of the positive integral solution of equation H = E is n, then 3 


is([-]denotesGIF ). 


f(x) = max |2 sin у-х Where уе R then minimum value of f(x) is 


л/2.. 2 
If fín) = : | ээ 2 8 (пе №), then the value of HID) SO): is 
» sin’ 0 #15) – 9) 
7 1 11 


+..... is K/9 then К is 


The sum to infinity of the series ——-- = + —— t =; 
32 32 34 320 
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SECTION – D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 


question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


67. 


68. 


69. 


1 
The points of discontinuity of y = g(u)=————, where и = —— аге x, x;, x, find the 
и --и-2 x-1 


value of x, +x, +x, =? 


1 b E 
If а 77 =In(12.4), where (b > 0) then value of 'b' 
5 Inx 


Three students appear in three examinations. The number of possible ways in which we can have 
result such that any students fails in all examinations nor neither these is a examination which is 
not cleared by any student is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - 1 
SECTION – A 

1. A 

Sol. In CM frame both the mass execute SHM with 


o= Б-Г sm 
u m 


Initially particles are at extreme 


[2k 
Distance = Д, +(L—L,)cos ,j—t 
т 


2. C 

! F-(m+M)g sin0 | 
| mM) 

So, f=ma cos@ 

| F-(m+M) gsin0 | 


a= mcos 0 
(m+M) 


Sol. a= 


3. B 

So. a,=2m/s” (T) 
(0-х,)-(х, —x,)=k, 
& x, +3x, = К, 


12 
а, — 2a, =0> a, ==> = 6m! s° 
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Sol. 


Sol. 


Га, — acceleration of P, pulley] 
—a,+3a,=0 эа, Еле т 
3 3 


Га, = acceleration of block B] 


ABCD 
The above lens mirror combination is an equivalent converging mirror. 
AC 
f2mgsin0 and PE sinOzmgsinO.R 
q2REsin0-mgsin0R 
p.e 
2q 
ABCD 
a “rare aR 
(A) v=, 2 2 "m 
r «(Ry 46 
Катаев oR 
(8) v-[ = 
r 286 
BD 


External electric field and induced charge on outer surface of the sphere will produce a net zero 
field inside it. Net field at P must be vertically upward. 


ACD 
Р.-Р,-2ВАК S=A sin(kx-ot) 


D 

A 

(for Q. 9 to Q.10) 

Let the initial temperature, pressure and volume of gas in'A’ be 


To» P, V, and the area of the position А and В be a, 2a. Now gas in chamber ‘A’ undergoes 
adiabatic compression whereas gas in chamber В” undergoes isothermal expansion. 

Now solving for gas in ‘A’ 

РУ = Paa Va > P, Vi =P, (0.25V,) > Р,,=ёР, 

Solving for gas in ‘B’ 

B, Vip=Pop V4, — Pig Vo=PopX2-9 У > Pp =0.4P p 


Also (Р,, ха)-4Р,, 2a) for gasis chambers В! 
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Sol. 


12. 
Sol. 
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=> 8P,a=P,x2a=> Р, = АР, 
=> О.АР,=4Р, => Р, =10Р, 
Now comparing the moles of gas іп А апа В 


m,=10m, =10x100gm=lkg 
Again for gas is AAAQ=AU+AW 
=> 0 = AU+AW 

КУ,-8Б, х A 


0-1 


>0=AU+ 


= AU=2P, V, =2x10°x107=20003 
F=8P,a=8x10°x107=8000N 


SECTION - C 


0 


2 
e^ +0=P, + pgh+ Ба 


(<У,-/2х5-10>>М) 
2 
e 23 gh- (P, -Р,) 
pv 
(Р, -P,)= pele 
3 3 
ERU 10x2 19 x 10x10 — 7 10! 
2 2 1 2 


зо d Nin ан 
0 20 


2 
The minima will be heard at P when a crest from 5, and a trough from S» reach there at the same 


time. This will happen if Li — L2 is 2/2 or X* (3/2) or 2-- (4/2) and so on. Hence, the increase 


in L4 between consecutive minima is A, and from the data we see that A=0.40m . 
Then XA-v/f = £=340/0.40=850Hz. 
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13. 6 
dm.x 
Sol. Хо = J 225 
| дт 3 
Mass of rod; 


3 


L 10 
М- f, Ax dx = ЕН 
Torque about ‘O’; 
L 2L 
F, OM cos 37°=TL cos 37° 


4 
1021 1 о an 
T 2 2 3 


Sol. V,sin30°=V,cos30° (i) 
eV,cos 30° =У ѕіп 30° (ii) 
Dividing (i) & (ii) 


L tan30° = 1 =3 
e tan30° е 


15. 8 
Sol. f=2N 


a,Kg=2m/s* 

S= EEM 
2 

W 


friction 


=-2x4=-8J 


16. 4 
Sol. Since the rod is in translation 50 a = 0 
.. about О, 


Біз тобе 
2 2 


=> F sin = Мсов0 


N 
=> (апб-------- 1 
Г (1) 
Also, N = Mg ---(2) 
СРС = e 
F 60 3 
2.0 = tan! B 
3 
X =3 
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Sol. 


19 


Sol А 


20. 


Sol. 


21. 
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4 
H= ET Ld 

dr 

, 2zlk (T, —T. 
L Hdr = K dT H - ( 1 Эн -Н, - 
R 27:11 Т | К, 
n 
: — 
2 
dN dN 
Fa = Aa 2AN, -A P 
М, ЕСШЕ 
аі 
—2AN,-A,N, ->М, = PAN, 
2 
2 
=>N, = Ming" =2 
l 2 

3 
T the FBD of any one rod is 
Т-ий------- (1) 
mg =N------- (2) 


Taking torque of any one rod is 


mg L 0837 =TLsin37° 
g 


т= 8 4 2mg 


2:27 3 


ЕГЕТЕ 
3 umg ME 


24-4 575) 
f, (2 A20 20 


эмэг 
-30 -5 v 30 5 


1 1 1 
For lens —-——- = — 
v -30 20 


SECTION- D 


00025.00 


———sÓÁ—s———— ——————'——s— Ó—Ü—Hm 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 6 


Sod. РО = 115° +20? = 25m 
_ V,sin2(45) 
BE" 

+. Visin'0-2x10x12.5- (5/5). = V,sin0=5/I5m/s 


25 bV,-5410m/s 


V.,cos0-V,cos45" -5-/5ш/ and 0-60? 


pu 2 1 
ЗАВ-УАМ 20 568 


8 
22. 00030.00 
Sol. Consider equation of torque about C 
| =] mR? 
mg — |= a 
3n 2 
8g 8лр  8mg 


3nR Зл В ЗОВ 


23. 00018.00 
Sol. No current passes through capacitors in steady state. Assume 
potential at point '4' to be zero. 


2V 
Then points "1" and '2' are at same potential r3 
Hence C,and C, can be taken in parallel 


V 
The potential at point 3 is а 


г. Equivalent circuit of all three capacitors is shown Hence potential 
difference across capacitor C, is 


2с 2 ү). 2у 


2C4C (3 3) 9 
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Chemistry PART - Il 
SECTION - A 
24. B 
Sol. NH; is a stronger field ligand than H2O & causes greater crystal field splitting. 
25. C 
Sol. Radical are generally non-selective in their attack & readily combine with any species having 


unpaired electron & these can be produced by polar species like R — X in gas phase or in non 
polar solutions. 


26. A 

Sol  AL—ÁÀB«C Kolio" 
1-x X X 
ш 0 “ІМ “ІМ 


B+ D =A K, =10* 
1-x1-x x 
x -6 -6 
z] 51 -10”->х-10 
(00) 

27. CD 
Sol. Эф 

Ме,СО-СН,- £y ме» Me,CO - CH, Y - NMgBr 

Ph 
| m 
Ph—6—CH, + MeC-1 НІ ме,со-СН,-С-0 
OH 
Ph 

28. ABD 
Sol. First step involving formation of carbanion is slow & second is fast. Once the carbanion is 

formed, it undergoes rapid attack by an electrophile 
29. ABC 
So. AU,, =nC,(T,-T,)=—-750R, AH, -пС,(Т,-Т)) 

BoC 

P, B 

8 = = P =2bar 

Т, T. 

CoD 


nC, (TT) - -P, (V, -V.) 
АН ,5cp * 0 as the whole process is not cyclic 
AH p 7 AU ,, 207 AT =0 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 8 


30. ACD 
Sol.  'A'isCrO, 


CrO, + NaOH —— Na,CrO,+H,O 


yellow solution 


heat 


CrO, — — Cr,0, + О, 


31. ABD 
Sol. Distance between nearest neighbours in BCC - Distance between test & octahedral void in FCC 


-4За(4 and distance between second nearest neighbours in both is a 


32. B 
Sol. эл О ч? 
N N—C N 
OC N Ї МСО 
© ye 
02 
| а, 
О РАН. 
ro LA, fo 
H H CN 
(Urethane polymer) No 
О О 
Рр 
| | О 
H H | 
RHN—C—N 
— | 
urea group H 
33. C 
À ОЕ? но “< 
O 
32 Х 
Гу 
HO OH 
3 
SECTION - C 
34. 5 
Sol. n-3 
The subshell of this shell contains no radial node as described by wave function 


Soitis 3d. 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


35. 


Sol. 


36 


Sol : 


37 


Sol . 


38. 
Sol. 


39. 
Sol. 


40. 


Sol. 
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3 
SOF, is ѕр?а hybrid but contains no lone pair. 


SeF; & SeOCI, contains lone pairs in sp? orbitals (по d - character) 
ХеЕ, is pentagonal bipyramidal with one lone pair. 

BrF, is perfectly octahedral containing lone pair in pure s-orbital 
ТеЕ, & ICI, are sp°d* hybrid with one & two lone pairs respectively. 
4 

CH,O +0, —2 CO, + H,0 АН, = -112----(1) 

nCH,O * nO, —>nCO, * nH,O АН,--356---(2) 

nCH,O0 —o(CH,0), AH, =—92k Cal - —- (3) 

Equation (1)x n — equation (2) = equation (3) 

0 


CH, Mg Br 
Си” 


In presence of Си” 1,4-addition occurs. 


сн; 


5 
XeF,, ҮСІ,,РСІ,,ТеЕ,, SeBr, аге hydrolysed at room temperature but NF,, ССІ, & SF. are 
either not hydrolysed or require drastic conditions for hydrolysis. 


2 

u Ju = 6 

4 

[^ 2: 
A O O 
OH Ч P + 
O + 
pu " а АҢҒА он Он 
H3C H OH OH 4 optical isomers optically inactive 
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41. 2 
Sol. Sugars differing around C, & С» only give same osazone. 
42. 5 
Sol. r=k[O,} 
4|0,| 2 
= ==k|O 
dt [3] 
=k (2x10) 
43. 5 
Sol. Soap solution, acidic sols, sulfide sols, metal sols & acidic dyes are negatively charged. 


SECTION- D 


44. 00026.10 
Sol. 2Н,О + 2e electrolysis H, 59 20H- 
50x8685 27 


millimolesof OH produced = 
96500 


Milimoles of acid present = 2.25 


Mass present = 0.2610 
Percentage = 26.100 


45. 05340.00 
So. [H,0* |=,CK, 


Milligram of AICI, -Сх04хМ,с, x10° 


46. 00000.06 
99. H* (HA,)—>H"* (HA,)& Н"-4КаС 


0.06, vI0°.C 


Еш = 0 lo 


(227; 410 5.C 
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Mathematics PART - Ill 
SECTION - A 

47. A 

So. УР (асовӨ,58ш0) 


And О [im ED E 
2 2 


О =(-asin 0,bcos@) 
Let midpoint of PQ is (x, y), then 


ELM (сов —sin8) 
a 


2 : 
T. = (sin 0 +соѕ0) 
Squaring and adding equation (iii) and equation (iv), we get 
2 2 
X y 1 
> >4+5= = 
ap 2 


48. B 
Sol. Since AM.>G.M. 


“.sin A+ sin B > 2sin A.sin B 
Similarly, sin B+ sin C > 2Xsin В.віп С 
And sin C +sin A > 2ysin C.sin A 


= (sin А + sin B)(sin B+sinC) 


(sin C +sin A)2 8sin A.sin B.sin C 


49. D 


So. а 


But zz ES k’ thus 


k k 
a= 2 2 == — 2 = 
© Oo 
>a+a=0 
= Ке(а)-0 
50. A 
Sol. Both the lines passes through the origin. Line L4 is parallel to the vector V: . 


Vi= (cose + /3)i «(V2 sine) j(cose - V3)k 


And L; is parallel to the vector V2. 
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51. 


Sol. 


52. 


Sol. 


53 


Sol А 


54. 


Sol. 


55. 


Sol. 


56. 


Sol. 


Vive a(cos 0+ V3) + (0+ /2)sin0 -- c(coso - v3) 
^ соза = S = 


ШЕ Va? +b? +с° ,(сов0-- V3}? +2sin? 0(cos0 + V3) 
_ (а +с)соѕ0 +bv2 sind + (a - c) /3 
Ма? +b? +с?/2+ 6 
For cosa to be independent of 0, we get 
а+с= Оапар = 0 


2843 48 rast 
а/22,0 2 6 


2. COSA = 


ABD 
From the graph it is clear that a < 0 and c > 0. 


Now since vertex is in first quadrant -2> 0. 
a 


-b«0 => b>0 

BC 

15:41 1| > рна |2] 
zo m ES Ж 555% цаа 


= cos(0, — 02) = 0 where Ө; and Ө» are arguments of z; and 22. 


BCD 
Equating coefficients of x, х2 and x? both sides we get, 
ан = N, a= шар а, .nn-1(n-2) дү 


Now 2a» = a; + аз gives n? — 9n? + 26n – 24 = 0 


AC 

f(x) is a decreasing function and for the major axis to be the x-axis. 

ҚК + 2k + 5) > f(k + 11) 

or k°+2k+5<k+11 

or k (-3, 2) 

Then for the remaining values of k, i.e., k e (~œ, – 3) v (2, о) К, the major axis is the y-axis. 


С 
1 
оа 
10 5 
B 
P(F)P(H/F) 
F/H)= 
4 >) P(Hi)x P(Hi/F) 
F — fair coin 
Н — head appears 
1„1 
2 1 
P(HIF)= 7 5 6 
—х—+—х— 
5 25 8 
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Sol. 


58. 
Sol. 


59. 
Sol. 


60. 
Sol. 


аиа н а а р анне наана 
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SECTION- C 
6 
A 
С 
R- -2 
2sinA 3 
Cap s Ene us 
2 2 2 2 
T P 
245 
| Р 
— side of =г/2 = 
6 
2 
Area- —— K-6 


f(x)-2f(1-x)- x +1 гуй! (1) 
Replace х by (1-x) 
f(ü-x)-2f5(x)u(1-xy +1 ...(2) 
(2) - (1) 
3f (x)e 202) +2-x -1 
f (3)=0 
1 
Let equation of line along minor axis is 
Іх+ту+п= 0 
2 2 

G-eY (0-8) | 

а b 
lo * mp +п=0 
=> only one arbitary constant will be left (size is same) 
—» degree of differential equation will be ‘1’ 
9 
(Le xx ex) 


website: www,fiitjee.com 


AITS-CRT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 14 


61. 


Sol. 


62. 


Sol. 


63. 


Sol. 


64. 


Sol. 


Coefficient of x” in expansion of (1—x) is "1С, 


2 

For any line in case of hyperbola we know that PQ = РО” 
PQ ,P9 p E + P'Q 22 
РО РО PP'+ PQ 


12110 T) 
fre c 


? п+п(п+1) -—2n(n4l) 
= ),А5-| п(п+1) 


n —ní(n +1) 


[x/9]=[x/11]=I 


= 1<х/9<1+1,1< х/11< Г[+1, Solution is possible only when 111 < 91+9 


upon 
2 


4 
Total number of solution У (9-21)-1224 


1-0 


2 
Р(х) =2-х х<0 
2+x х>0 


Hence minimum value of f(x) = 2 
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Q’ 


Sol. 


66. 


Sol. 


67. 


Sol. 
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3 


fint)- fr) = | Ir 


alr 
== 


m 


sin Ө 


1"? sinQn + DO j _1 | sin 210 cos 040 
sin Ө л 


т/2 
+ [cos 2п0 | 
0 


T 


" т/2 
* sin 2лбсовб40 -l3 | (cos + cos 30 +...cos(2n — 1)0) cos 040 
л 


alr al alr 


e— 


sin 0 


mS 


1+ cos 20) + (cos 20 + cos 40) +... + (cos(2n — 2)0 + cos 2п0)46 


a 
N 


oo, ~ е5, о 


&, 

D 

|| 
м |= 


ОРЕ 


> /ш=” (as 1-3 


A 3 
ne CN 
fa5-f0 
3 
General term T, аы анз 
3" .r(r +1) 
=т= | : 
Зл Or +1) 
za 1 i 
3x1 3х2 
nouo eur s 
? 9 x9 33x3 
— T, ! 2 


^ gxn 3" х(п+1) 
1 1 


[еї $. = Т; + Т +............ Т, = 
cQ *OCT Sd 3" x(na1) 
lim S, > К = 1 >k=3 
Х-»со -1- 9 3 
SECTION - D 
00003.50 
1 
The function u =f (x)= pm is discontinuous at the point x 21. The function 
= 
1 1 р ] 
y=g(u)= = is discontinuous at и--2 and u=1 


uw *u-2 (u+2)(u-1) 


A € — IM —— HÀ a M € € a € 
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68. 


Sol. 


69. 
Sol. 


1 
Whenu = b =1=> x-2. Hence, the composite function y = g (7 (х)) is discontinuous at 
P 


three points x 2 1/2,1,2. 


00011.40 


[Ems = ЁС 


1 b 
Let I(b) - [La r(b)- 
) nx Inx P 


0 


b+ 1! 
Or I'(b) =| ^— е к ys e cH 
bel bel 5-1 


lf b = 0, then I(b) 2-0 c2 0. Hence, I(b) 2In(b 1) 


00265.00 
The number of ways when number student falled in any examination -2 1): 


The number of ways when out of above cases atleast are subject was not cleaned by any 
students = зс, (3)? 


The number of ways when out of above cases atleast any two subjects were not cleaned by any 
student = ЗС, (1)? 


So required cases = (2° —1)! —3C,3° - 3C, = 265 
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ЕПТ) EE 
ALLINDIA TEST SERIES 
CONCEPT RECAPITULATION TEST - IV 
JEE (Main)-2019 


Time Allotted: 3 Hours Maximum Marks: 360 


General Instructions: 


e The test consists of total 90 questions. 


• Each subject (PCM ) has 30 questions. 


e This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-lll is М athematics. 
° Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART -I 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


If A x B 2 C, then which of the following statements is wrong - 
(AVC LA (B)C L B 
(СУС L (A+B) (D) C L (A x B) 


The dimensional formula of a physical quantity x | М?Т? |. The error in measuring the 


quantities M, L, and T are 2%, 3% and 4%. The maximum percentage of error that occurs in 
measuring, the quantity x is: 

(A) 9 (B) 10 

(C) 14 (D) 19 


A rocket is fired vertically up from the ground with a resultant vertical acceleration of 10m/s’. The 


fuel is finished in 1 minute and it continues to move up. 
(A) The maximum height reached. 


(B) After how much time from then will the maximum height be reached (Take g = 10 т/52) 
(А) 36km, 1 min (В) 6km, 1 тіп 
(С) 36km, 1 sec (б) 36 km, 1 sec 


An object of 6 kg is in the state of limiting equilibrium on an inclined plane having angle of 
inclination 30? . Now if the angle of inclination is increased to 60° , then the extra force along the 


plane to be applied on the object, to keep it in equilibrium will be (take g = 10 m/s?) 
(A) 3 kg wt (B) 243 kg wt 
(C) 43 kg wt (D) 343 kg wt 


A particle moving in a straight line is acted by a force, which works at a constant power and 
changes its velocity from u to v in passing over a distance x. The time taken will be: 


216: ө «|+ 


Space for Rough work 
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A 6 volt battery of internal resistance 19 is connected across a uniform 
wire AB of length 100 cm. The positive terminal of another battery of 
emf 4V and internal resistance 10 is joined to the point A as shown. 
Find the distance of point D from A if there is no current through 
galvanometer. (resistance of AB = 5Q) 

(A) 80 cm (B) 60 cm 

(C) 75 cm (D) 40 cm 


A resistance of frustum shape is shown in figure. If a current / 
passes through the resistance, the electric field at A and B are 
related as 


(A) E,» Eg 
(B) E 

(С) E,= E, 
(D) there is no relation 


A conducting rod of length 2/ is rotating with constant angular speed o 


about its perpendicular bisector. A uniform magnetic field B exists parallel 
to the axis of rotation. The emf induced between two ends of the rod is 


(A) Bof (B) 5 Bof 

(C) = Bof (D) zero 

Two bar magnet moving with same speed in the given 

figure. Choose correct statement. S N li S N 

(A) Plate (1) will be +ve relative to (2) if A moving B moving 2 В 
towards left. A 


(B) Plate (1) will be +ve relative to (2) if A moving towards 
left and B moving towards right. 

(C) Charge on capacitor increase if A and B are at rest. 

(D) None of these 


Space for Rough work 
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10. 


12. 


A flat, rail road car with a wooden base moves left with some velocity. 
A millivoltmeter A is connected across the axle of the car and is in the 
car. Another voltmeter B is connected across the rails of the car. Then (B) 
(A) Reading of A and B = zero 


(B) Reading of A = zero and B is non zero. О 
(С) Reading of B= zero and A and is по zero. 
(D) Reading of A and Bare non zero. 


Two capacitors of capacitance С, апа C, are charged to a 


potential difference of V, and V, respectively and are 


connected to an inductor of inductance L as shown in the 
figure. Initially key k is open. Now key К is closed and 
current in the circuit starts increasing. When current in the 
circuit is maximum 

(A) charge on both the capacitors is same 

(B) induced emf in the inductor is zero 

(C) potential difference across both the capacitors is half of the induced emf 
(D) electrostatic potential energy stored in both the capacitors is same 


An object is moving towards a mirror with a velocity v as shown in figure. If 
the collision between the mirror and the object is perfectly elastic, then the 
velocity of the image after collision with mirror in vector form is 


(А) -vj 
(B) -vcos20j +vsin20/ 
(С)- vi 

(D) —vcos 20 j —vsin 207 


The figure shows the variation of photo current with anode Photo current 
potential for a photo-sensitive surface for three different 

radiations. Let /,, / and lę be the intensities and fa, fy and fs be C 

the frequencies for the curves a, b and c respectively; n 

(А) f, =f, and 1, #1, 

(B) f, =f, and /, =I, 

(C) f, =f, and I, =I, O Anode potential 
(D) f, =f, and /, = 1, 


Space for Rough work 
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An X-ray tube has three main controls. | 

(i) the target material (its atomic number 2) 

(ii) the filament current (/) and 

(iii) the accelerating voltage (V) 

Figure shows a typical intensity distribution against wavelength. 

Which of the following is incorrect? " 
(A) The limit Amin is proportional to V^' Amin 

(B) The sharp peak shifts to the right as Zis increased 

(C) The penetrating power of X ray increases if Vis increased 

(D) The intensity everywhere increases if filament current /; is increased 


R 
A frictionless tunnel is dug along a chord of the earth at a perpendicular distance 7 Moin the 


centre of earth (where R is radius of earth). An object is released from one end of the tunnel. The 
correct graph, showing the variation of acceleration of particle with its distance r from centre of 
earth is 


Space for Rough work 
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16. 


A ball of mass 10 kg and density 1 gm/cm? is attached to the base of a 2 m/s? 
container having a liquid of density 1.1 gm/cm?, with the help of a spring 
as shown in the figure. The container is going up with an acceleration 2 
m/s”. If the spring constant of the spring is 200 N/m, the elongation in the 
spring is 

(A) 2cm (В) 4 ст 

(C) 6 cm (D) 8 cm 


Two immiscible liquids are poured in a U-tube having densities рі 
and ро. The ratio of height of the liquids above their interface 
(^, / h) is 
(A) directly proportional to their densities 

inversely proportional to their densities 


(B) 
(C) directly proportional to square of their densities 
(D) equal 


Two particles are performing simple harmonic motion with same 
amplitude and same frequency. When they are at same distance from 
mean position on opposite sides, their speeds are one fourth of 
maximum speed. Also at these positions their direction of velocities are 
opposite, the phase difference between the two simple harmonic 


motions is 

(А 5 (B) x 
3л Бл 

(С) PI (D) mu 


Space for Rough work 
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19. Pressure versus density of an ideal gas is shown in the graph. Then the correct P 
temperature versus density of gas graph is 


T T 
A B A B 
(A) (B) 
C C 
P P 
T T 
C A A 
B B С 
р р 


20. P-V diagram of a diatomic gas is straight line parallel to P-axis. The molar heat capacity of the 
gas in the process will be 
(A) 4R (В) 2.5 Н 
(C) 3R (D) 48/3 

21. In the given circuit, the initial charges on the capacitors are Qy3 Qo 


shown in the figure. The charge flown through the switches S; 


and S» respectively after closing the switches are E +| н 2 
E + 
(A) zero, Qo (B) Q 9 |- Ч n H n 
: 9: E Сл Memmi 
(C) zero, Q (D) 3g ‚ Ф 2 2С Wa 
2 5 6 2 2 
2 1 


22. Figures shows two capacitors C, and C; connected with 10 V n | | | | 
battery and terminal A and B are earthed. The graph shows ын А A 
the variation of potential as one moves from left to right. Then — ^| - і ЖА 
the ratio of С/С is 2-0 = 
(A) 5/2 (B) 2/3 
(C) 2/5 (D) 4/3 


Potential 


- 


Space for Rough work 
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23. 


24. 


25. 


26. 


Velocity versus displacement curve of a particle moving in straight line v(m/s 
is shown in the figure. From a point P, a line is drawn perpendicular to 
displacement axis and line РН is drawn normal to the curve at P. The 
instantaneous acceleration of the particle at point P is 

(A) 1 m/s? (B) 2 m/s? 

(C) 3 m/s? (D) 2.5 m/s 


In the given arrangement pulleys and string are massless 
and frictionless and all surfaces are smooth. Find the 
magnitude of acceleration of wedge of mass M. 


F cos ф 
(A) M m 
Е(1-сов%) ` 
ЖЕ 
Ғ 
m+M 
D) Есовф 
m+M 


Ball 1 collides with an another identical ball 2 at rest as 

shown in figure. For what value of coefficient of restitution e, — 

the velocity of second ball becomes two times that of 1 after 

collision? За4аа ð 
(А) 1/3 (В) 1/2 

(С) 1/4 (D) 1/6 


In the given figure а ring of mass т is kept оп a horizontal m 
surface while a body of equal mass ‘m’ attached through a 
string, which is wounded on the ring. When the system is 
released the ring rolls without slipping. Consider the following 
statements and choose the correct option. 


i) acceleration of the centre of mass of ring is 2g /3 


ii) acceleration of the hanging particle is 49 /3 


iii) frictional force (on the ring) acts along forward direction 

iv) frictional force (on the ring) acts along backward direction 

A) statement (i) and (ii) only (B) statement (ii) and (iii) only 
C) statement (iii) and (iv) only (D) none of these 


Space for Rough work 
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A brass scale is graduated at 10°C. What is the true length of a zinc rod which measures 60.00 cm 


on this scale at 30°С. Coefficient of linear expansion of brass = 18 x 10-8 К-1, 
(A) 60.02 cm (B) 50.02 cm 
(C) 65.04 cm (D) 55.05 cm 


A uniform rope of length 12 metre & mass 6 kg, is swinging vertically from rigid base. From its 
free end, one 2 kg mass is attached. At its bottom end one transverse wave is produced of 
wavelength 0.06 metre. At upper end of rope, wavelength will be- 

(A) 1.2m (B) 0.12m 

(C) 0.12 cm (D) 0.12 mm 


A very small sphere of mass 80 g having a charge q is held at a height 9 m vertically above the 
centre of a fixed non conducting sphere of radius 1 m, carrying an equal charge q. When 
released it falls until it is repelled just before it comes in contact with the sphere. Calculate the 
charge q. 


[9 = 9.8 т/52) 
(A) 28uC (B) 26uC 
(С) 27ҺС (D) 25uC 


In a two slit experiment with monochromatic light, fringes are obtained on a screen placed at 
some distance from the plane of slits. If the screen is moved by 5 x 10-2 m towards the slits, the 


change in fringe width is 3 x 10-5 cm. If the distance between the slits is 10-3 т, calculate the 
wavelength of the light used. 


(A) 7000A (B) 5000A 
(C) 6000A (D) 4000A 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


Which of the following statement is INCORRECT about the homogeneous reaction? 
aA+bB—>cC+dD. 


l dn, ldn, 


a dt са 
concentration of reaction intermediates are not small. 


(B) The rate of reaction = К[А] [В| if the above reaction is elementary reaction. 
1 d[A] EN. d [B] EM d [C] zd d [D] 


a dt b dt c dt d dt 
(D) If concentration of A reduces to half in time x seconds than concentration of B reduces to half 


(A) The relation 


need not hold if the reaction has more than one step and 


(C) The rate of reaction = 


b | 
in time — x seconds regardless of initial concentrations of A & В and order of reaction w.r.t. 


a 
A&B 
Which species is linear at the central atom? 
(A) CO? (В) [5, Sn S Sn S, 
(C) Me, SiOSiMe, (D) SC,S 
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H 
29 _ рвана) 
1)DIBAL-H (lequivalent 
2) CH, -CH MgBr — product (A) 
O 3) H,O, (weakly acidic medium) 
4) PCC 
H 


Which of the following is correct structure of 'A' ? 


H 
CHO 
(A) 
О 

О 
: неа 

О 
Which of the following statement is correct about various periodic properties? 
(A) The electron affinity of an atom under consideration is equal to the negative of the electron 

gain enthalpy at any temperature. 


(B) The electronegativity of any given element is not constant; it varies depending on the element 
to which it is bound. 


(C) The first ionization enthalpy values of group 13 elements varies as В > Al > Ga > In > T1. 
(D) An element with ground state electronic configuration | Xe]4 f "^ 5d'6s^ belongs to d-block in 
the modern periodic table. 


SS 
(B) ! 
СНО 
О 


CH3 


Which of the following statement is correct about various properties? 

(A) At 1 atm pressure boiling temperature is called standard boiling point while at 1 bar pressure 
boiling point is called normal boiling point. 

(B) Standard boiling point of the liquid is slightly greater than the normal boiling point. 

(C) Boiling does not occur when liquid is heated in a closed vessel. 

(D) Vapour pressure of various compounds at 300K is in order, diethyl ether > 


CC1,>H,O>ethylalchol 
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36. 


37. 


38. 


Calculate bond enthalpy (in kJ/mol) of С-СІ in ССІ, ( g )from the following 
Data: 
A p Hee, =30.5kJ mol A H° cc, p =-135.5kJ / mole 


A, H°? (C) = 715КЈ / тоі (i.e. enthalpy of atomisation) 


AH’ cn) = 242 KJ / mole 
(A) 326 (B) 333.625 
(C) 356.5 (D) 447 


For a system (such as an atom or a molecule whose energy does not change with time) the 


Schrodinger equation is written as Hy = Ey . Which of the following is INCORRECT about the 
Schrodinger equation? 


(A) Й is a mathematical operator called Hamiltonian. 
(B) The solution of this equation gives E andy . 


(C) Schrodinger gave a recipe of constructing H operator from the expression for the total 
energy of the system. 

(D) The total energy of the system takes into account the kinetic energies of all the sub-atomic 
particles, attractive potential between the electrons and nuclei but excludes repulsive 
potential among the electrons and nuclei individually. 


Aqueous solution of boric acid is treated with salicylic acid. Which of the following statement is 
correct for the product formed in the above reaction? 

(A) No product will be formed because both the acid 

(B) Product is 4-coordinated complex and optically resolvable 

(C) Product is 6-coordinated complex and optically non-resolvable 

(D) There are two ring only which are five membered 
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39. Which of the following reaction ee at matched? 


=o (oxidation ) 
OH 
(B) | cd 
H4C—CH— CH, —S4-> products (oxidation) 
(С) CH, -CH = CH - CH, - ОН — CH, -CH = CH -CHO (dehydrogenation) 
CH3 
(D) НзС— Y OH —® > product (oxidation) 
CH3 
40. aah of the following is correct ea 
md ie СН 
id polymer? 
NH 


| n 
(A) Polymer is formed by addition polymerisation of melamine and formaldehyde. 
(B) It is used in manufacturing of unbreakable crockery. 
(C) It is a thermoplastic polymer i.e. capable of repeatedly softening on heating and hardening on 
cooling. 
(D) It is a linear polymer. 
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41. 


42. 


43. 


Which of the following statement is correct about antimicrobials? 

(A) Ampicillin and amoxycillin are narrow spectrum antibiotics. 

(B) Antibiotics have both cidal (killing) effect and static (inhibitory) effect on microbes. 

(C) A substance cannot act as an antiseptic as well as disinfectant by varying the concentration. 

(D) A mixture of chloroxylenol and terpineol, tincture of iodine, iodoform, boric acid etc are used 
as antiseptics. 


Which of the following Vitamin is not matched with its correct scientific name? 


(A) Vitamin B, =Threonin (B) Vitamin B,=Riboflavin 
(C) Vitamin B,=Pyridoxine (D) Vitamin C=Ascorbic acid 
Which of the following properties about bond angle and bond lengths is correct for the given 
compound? 
Ї | 
(A) S—F P а> В 
p obs Pd 
wg È 2 Б; F 
F 
F B 
(B) aso a=120° and B>90° 
Бо? 
Е 
F F 
(C) p. <  allI-Fbonds are of equallength because Iodine is sp'd hybridized. 
O с O 
КО 
(О) Pr Uc oy 


H4CO y OCH3 
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Calculate the molar solubility of Ni(OH), in 0.1 M NaOH . The solubility product of Ni(OH), 
52х1077. (Given: 7/0.5 = 0.79) 

(A) 2х10°М (B) 2х107М 

(С) 7.9x10°M (D) 7.9х10“М 


Calculate AG for the following reaction 

Н,0()-» H,0(g) 

(2atm,373K)  (2atm,373K) 

(Given: 0.0821x373x In 2 = 21.23 atm-ltr, molar volume of water at 2 atm , 373 K-18ml) 


(A) AG 20 (B) AG >0 

(C) AG «0 (D) None of these 
Which of the following is not a magnesium ore? 

(A) Carnalite (B) Dolomite 

(C) Magnesite (D) Malachite 


Which of the following is the correct IUPAC name of the compound? 
CHO 


-methyl-3-bromocyclopentane carbaldehyde 
-formyl-2-methyl-3-bromocyclopentane 
-bromo-2-methyl cyclopentane carbaldehyde 
-bromo-2-methyl cyclopentane-3-carbaldehyde 


ео 
— (ә — n 


hich of the following is correct about defects іп solid crystals? 

A) Vacancy defects and interstitial defects are two main types of non-stoichiometric defects. 

B) If molten NaCl containing a little amount of MCls(ionic) is crystallised, the cationic vacancies 
thus produced are equal to twice the number of М?“ ions. 

(C) Zinc oxide is white in colour at room temperature, on heating it turns green and its formula 


becomes Zn, О 


(D) Frenkel defect is shown by ionic substance in which the cation and anion are of almost 
similar sizes. 
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49. Which of the following is the major product in the acid catalysed bromination of butan-2-one? 
(A) (B) 
о O 
O 
HO Br 
(C) (D) 
Br 


50. Adding the much more powerful nucleophile CH,COO (as CH,COONa) to the reactant 
mixture was found to result in: 


Ph—CH—Cl CH,COOH Ph—CH—OCOMe 
Me 2 Ме 88% racernisation 
( +) 12% net inversion 


(A) No increase in the overall reaction rate 

(B) Increase in the proportion of net inversion. 

(C) The inversion that is observed does stem from part of the overall reaction proceeding via an 
SN’ path 


(D) A mixed Su tS. pathway is operating in the above reaction. 


51. Which of the following is correct about conductivity? 
(A) ОЛМНСІ>0.01М СН,СООН>рше water>0.1M СН,СООН (Conductivity order of 


aqueous solution) 

(B) Copper>Glass>Si>Fe (Conductivity order) 

(C) The conductivity of ionic solution depends on size of ions produced, concentration of 
electrolyte, nature of solvent & its viscosity, nature of electrolyte. 

(D) Molar conductivity of weak electrolytic solution increase on increasing the concentration of 
electrolyte. 
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When colloidal solution is viewed under a powerful ultra microscope, the colloidal particles appear 
to be in a state of continuous zigzag motion. Which of the following is correct about the zigzag 
motion i.e. Brownian motion? 

(A) It depends on the nature of the colloid 

(B) It depends on the size of the particles and viscosity of the solution 

(C) It is independent of the mass of the particles. 

(D) Lesser the viscosity slower in the Brownian motion 


The correct sequence of CO bond length in the given compound is: 


() Fe(CO), (I) CO 

(1) Н.В < CO (IV) | Mn (CO), | 

(A) П>ГУ>Ш>І (B) П>Ш>І>ІУ 

(C) HIP DIV?II (D) ТУ>І>П>Ш 

Which of the following complex is optically active? 

(A) trans-| Co(NH,), cl, | (B) Cis-| Co(NH,), (en), |" 
(С) trans-[ Co(NH, ), (еп), |" (D) Cis-| CoC, (NH, ), | 
Which of the following salt will not give positive brown ring test? 

(A) Cu(NO,), (B) Pb(NO,), 

(C) Zn(NO,), (D) Mg(NO,), 


Which of the following is not a correct transformation? 
(A) 2РСІ, (5) — [Pcr] [PCL] 


| Al(H,0), | +H,O—| Al(H,0), (OH) |" - H,0* 
(С) BiF, + H,O —> H,BiO, +3HF 
(D) XeF, + NaF —> Na | ХК, | 


PH, can be obtained by: 


(A) Heating phosphorous acid 

(B) Reacting white P4 with hot concentration Маон 
(C) Hydrolysis of calcium phosphide 

(D) All of the above 
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58. 


59. 


60. 


Prussian blue is а deep blue pigment containing Ее” ,Ее” and СМ” ions. It has the 

formula Fe, (СМ), How many Ее?” and Ее” ions are there per formula unit? 

(A) 3Fe** and 4Fe^* (B) 4Ее” and 3Fe** 

(C) 5Fe^* and 2Fe* (D) 6Fe^* and IFe^* 

A small piece of Na metal is placed in an ignition tube and small quantity of the compound is 


added and tube is heated strongly. The red hot tube is plunged into 10 ml distilled water 
contained in a mortar is crushed and solution is filtered. The filtrate is called sodium extract. To 


small quantity of extract few crystals of Mohr's salt are added and boiled on adding dilute H,SO, 


to it, an intense blue is observed. The element present in the compound is? 
(A) S (B) halogen 
(C) nitrogen (D) phosphorus 


The product 'C' in the given reaction sequence is: 


Tot дш: 


223 AL NaOH. y 'В' СЫ us Cr 


OH OMe 
CH 
(A) 2 DS (B) diis 
OH OMe 
(C) (D) “ен, 
Е 
СН, 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. Which of the following function is surjective but not injective? 
(A) f: К А, /(х)= х* +2x° -x° +1 
(B) f: RR, 11232223 +x+1 
(С) f:RoR',f(x)e N1I«x? 
(D f:ROR, /(х)= х? +2х°—х+1 


62. If [x] denotes the integral part of x and in (0, x), we define 
2(sin x — sin" х) + | sin x — sin" x | surdi 
f(x) = 4 2Sin x sin” x) - | sin x — sin" x | | 2 
3s get 
2 


Then for л> 1, 


(A) f (x) is continuous but not differentiable at x = 5 
(B) both continuous and differentiable at x = E 


T 
(C) neither continuous nor differentiable at x — 2 


(D) lim f(x) exists but lim f(x) = 18 
x35 хэ» 


63. Let f be a function defined on R by f(x) =[x]+./x-[x], then 


(A) fis not continuous at every x e I (B) fis not continuous at every xe А ~ T 
(C) fis a continuous function (D) none of these 
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64. The maximum value of area of rectangle OABC, where Ois origin, A lies on positive y-axis and В 


| Inx , 
lies on the curve y=—, is 
х 


(A) е” (B) е” 
(C) 1 (D) еу? 
65. Let у(х) = | хх and f(0)=0. Then f (1) is 
(1+ x2)0 - 4124 x?) 
(A) log(1+ V2) (B) юв(14/2)-4 
(С) log + V2) +7 (D) none of these 


л/4 
1 1 
66. For х>—1,!еї f(x)= flog. (1 + xtan z)dz . Then value of 45) = ДІ equals 
0 


T 9 T 9 
А) —log,| — B) —log,| — 
(A) Д 5) (В) 8 842) 
T 8 T 3 
C) —log,| — D) —log | > 
(C) 9 8%) (D) 8 3B 
67. | Area bounded by y= tan Хх, у= сої ‘x and y-axis is equal to 
(A) In 42 sq. units (B) In 4 sq. units 
(C) In 8 sq. units (D) In 2 sq. units 
68. Solution of sec? ve +xtan y= x? is 
dx 
2, -х2 2 -х2 
(A) tan y = x^ “се (B) tan y = x^ 2 + ce 
(C) tany 2x? -24 ce (D) none of these 
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cos6x + бсоѕ4х +15 соѕ2х +10 ау, 
If y= , then — is equal to 
cos 5х +5cos3x+10cos x dx 
(A) 2sin x+ cosx (B) —2sin x 
(C) cos2x (D) sin 2x 


| 215520: ue 51: 
The tangents at 2,, 2, on the circle | z — z, |=a, meet at уте : | о 3 is 


Zo = 21 23 22 
equal to 
(A) 0 (B) 1 
(C) -1 (D) 2 


The number of permutations of letters of word HINDUSTAN such that neither the pattern ‘HIN’ 
nor ‘DUS’ nor ‘TAN’ appears are 

(A) 12246 (B) 169194 

(C) 166680 (D) 181434 


A is a 3 x 3 matrix with entries from the set (-1, 0, 1}. Then the probability that A is neither 
symmetric nor skew-symmetric is 


3 -35-3 +1 3° «35-3 «1 

(А) ———3— — (В) ———s— —— 
3 3 
9 46 | 43 

(C) = (D) none of these 
Number of value(s) of x satisfying the equation 3x? — 2x? - log (x? pij- log, x is 
(A) 1 (B) 2 
(С) 3 (D) none of these 


2n 3r 
If (1- x4 x^)" = Хаж , then the value of cr a, "Cz, (where 3r € n) equals 
r=0 k=0 


(А) (-D'."C, (В) "С 
(С) -D"."C,, (р) "С 
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75. 


76. 


77. 


78. 


79. 


sin( rm) sinx—cosx . logtanx 


If x e Вапа п є I, then the determinant A=|cosx—sinx cos С +1) 2 log cot x | equals 


logcot x log tan x (ап(пл) 
(А) 0 (B) log tan x — log cot x 
(C) ШЕ Е 3 (D) none of these 
2 3 0 1 0 0 

If A=| 1 sin?’x -сов х| and А(АЙА)-К|0 1 0 |, then the value of K is 

cos?x cos^x віп“ x 0 0 1 
(A) 0 (В) -1 
(С) 1 (D) None of these 


If m is the root of the equation (1— ab)x? — (a? + p k- (1+ ab) = 0 and m harmonic means 
are inserted between a and b, then the difference between the last and the first of the means 
equals 

(A) ab(a+b) (B) a(b — a) 


(C) ab(b — a) (0) b-a 


Let S, denote the sum to n terms of an arithmetic progression. If the common difference is equal 
to S, —kS, 4 S, », then k= 


(A) 1 (B) 2 
(C) 3 (D) none of these 


If the equal sides AB and AC along positive x and y axes (each equal to a) of a right angled 
isosceles triangle ABC be produced to P and О respectively so that BP. CQ = АВ?, then the line 
PQ always passes through a fixed point 

(A) (a, 0) (B) (0, a) 

(C) (a, a) (D) none of these 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


23 AITS-CRT-IV-PCM-JEE(Main)/19 


80. The equation of the circle, which is touched by the line y = x, has its centre on the positive 
direction of the x-axis and cut off a chord of length 2 units on the line 43 у= х, is 
(А) x? + y? -Ax 220 (В) х2 + y? -4x 4120 
(С) x! + у2-8х+8= 0 (0) х2 +y’-4y+2=0 
81. If the tangents at two points (1, 2) and (8, 6) оп a parabola intersect at the point (1, 6), then 
equation of directrix is 
(A) 2х+у-8= 0 (В) х= 2у+11= 0 
(C) x -2y -1320 (0) 2x- y * 420 
x? y? 
82. If tangent and normal at point P (in first quadrant) to ellipse 25116 = 1 intersect major axis at Т 


91 
and N respectively in such a way that ratio of area of APTN and APSS' is 60 , then area of 


APSS’ is (S and S' are foci) 


(A) 64/3 Sq. units (B)1245 Sq. units 
(C) 44/3 Sq. units (D) 34/3 Sq. units 
83. If a hyperbola whose foci are S = (2, 4) and S' = (8, —2) touches x-axis, then equation of 
hyperbola is 
= 2 ыз 2 224 2 Е 2. 
pg a уар а iyd Жуа. 
10 8 10 8 
E 2 E 2 = 2 E 2 
yd. EO ag у EDO не -д 
20 16 20 16 
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84. 


85. 


86. 


87. 


88. 


89. 


90. 


If sin A= x, cos B = y, A+B+C =O, then x? + 2xysin C + y? is equal to 
(А) віп C (В) cos? С 
(С)1-віп? C (D) 1+cos* C 


43-1, 4341 = 44/2 are 


T 
The values of x € satisfying the equation 
2 sinx cosx 


pie ӘЛЕ Бу ТЕ 
36712 127 36 
2011 pe de 
36 ' 36 36 '36 


43-1 and ырын жеде , then the triangle is 
43 43 


(A) isosceles (B) equilateral 
(C) right angled (D) right angled isosceles 


It Ба! ou 2x af 2x \_т : 
or x « —1, cos 5 +sin 5 гап 5 ---, then xis equal to 
x +1 1-х x –1 3 


(A) - 43 (в) - 4/2 


(C) -2 (б) none of these 


If in AABC, sin BcosC = 


The vector equation of the plane through the point = 7 — 4k and parallel to the plane 
7. (47 -12] -3k) -7 20 is 

(A) F . (47 -127 -—3k) =0 (В) F . (47 -12j —3k) = 32 

(С) ғ. (41 2121 —3K) =12 (D) none of these 


If statement (p > q) > (q  r)is false, then truth values of statement p,q,r respectively, can 
be- 

(A) FTF (B) TTT 

(C) FFF (D) ЕТТ 


Standard Deviation of a data is 7, when each observation is decreased by 7 then standard 
deviation of new data is 

(A) 0 (B) 14 

(С) 7 (D) 49 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION - A 
1. D 
Sol. From the property of vector product, we notice that C must be perpendicular to the plane formed 


by vector A and B. Thus C must be perpendicular to A and to B. Thus the statements (1) and (2) 
are correct. Now А + В vector also must lie in the plane formed by vector A and B. Thus C must 
be perpendicular to A + B also the cross product (A x B) gives a vector C which cannot be 
perpendicular to itself. Thus the statement (4) is wrong. 


2. D 
3. A 
Sol. The distance travelled by the rocket during burning interval (1 minute = 60 s) in which resultant 
acceleration is vertically upwards and is 10 m/s? will be 
hy = 0 x 60 + (1/2) x 10 x 602 = 18000 m (1) 
And velocity acquired by it will be 
У= 0 + 10 x 60 = 600 m/s (2) 


Now after 1 minute the rocket moves vertically up with initial velocity of 600 m/s and acceleration 
due to gravity oppose its motion. 
So, it will go to a height ho till its velocity becomes zero such that 


0 = (600)? — 2gh2 
=> ho = 18000 m [as g = 10т/52] ..(3) 
So from eq. (1) and (3) the maximum height reached by the rocket from the ground. 
Н = ч + һо = 18 + 18 = 36 km (В) As after burning of fuel the initial velocity from Eq. (2) 


is 600 m/s and gravity opposes the motion of rocket, so from 1st equation of motion time taken by 
it to reach the maximum height (for which v = 0) 
0 = 600 - gt, i.e.t= 60s 
after finishing of fuel, the rocket goes up for 60 sec i.e., 1 minute more. 
Hence correct answer is (A) 
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4. B 
Sol. First data implies from 
that Lg = tan 30° = Mi sies (1) 


43 


For the second situation, the force, acting on the object are shown in fig. For equilibrium 


Ғ + і = М9 5іп6 ...... (2) 
N = тдсоѕӨ 
with f= не Mg cosó. — ...... (3) 


Using (1) and (3) in (2) with 0 2 60?, we get 
F = Mg sin — ugMcos0 g 


= 60 sin 60? — юэ (60) cos 60° 


43 
-30-3- 29 = 2082 newton 
З X43 
2 
or F= ae kg wt = 2 43 kg wt 
Уз хв 
5. C 
Sol. The force acting on the particle = zov 


Power of the force = ЕЗ v = k (constant) 


2 


У 
m —=kt+c (1 
: (1) 
mu? 
at t=O,v=u 2 с= 
2 
Now from (1), 
2 
т = Кі + ct 
2 2 
jm (v2 —u2) = kt (2) 
Again BUY sk 
dt 
m.v Oy sk 
dx 


[me = [ка 


u 0 
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Intergrating, Qm (v3 = u3) = kx ...(3) 
From eqn (2) and (3), 


pes yen 
= 2 ap 
| 4 
Distance аза 


А 
From ohm’s law 
Electric field œ current density 


D 


2/2 
е- | Bordr =0 


—/2 


A 
B 


B 
| | й 
When current is maximum = P =0 
t 
D 


A 
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Saturation for A and B are different hence intensities are different. Stopping potentials for A and B 


are equal hence frequencies are equal. 


B 


Characteristic wavelengths shift of left if z is increased hence B is incorrect 


D 

C 

B 

p, hj = p,gh, 
Л.» 

h p 


B 


A 

Process A — В is isothermal 
Process В — C isochoric 
Process С — Ais isobaric 


C 
The process described is isochoric 


Therefore molar heat capacity — C, — 2.5R 


A 
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22. 
Sol. 


23. 
Sol. 


24. 


25. 
Sol. 


26. 
Sol. 


27. 
Sol. 


28. 
Sol. 


B 
Capacitors are in series therefore 
Cin ж. 
С, Vv, 3 
A 
dV dV 
Use а =—— and find — using the slope of normal 
ds ds 
B 
A 
mu = Зту 
V=u/3 
2 E 
ER и/3 иЗ е3 
—u 
D 
Friction will be absent 
Т = ma 
mg —T =2ma 


Acceleration of a — g /3 


Acceleration of block = 20/3 
A 
Since the scale is graduated at 10?C, 
1 cm of the scale at 10°C = exactly 1 cm 
-. 1 cm of the scale at 30°C 

= exactly (1 + 18 x 10-9 x 20)cm 
2. 60 cm of the scale at 30°C 

= exactly 60.00 (1 + 36 x 105) 

= 60.02 cm 


B 

Tension at bottom end of rope = T4 = 2х9.8 М 

© weight of rope acts on gravity centre, 

Therefore, tension at upper end of rope, 

To = (6 + 2) x 9.8 = 8 x 9.8 N 

Thus, To = 4T4 

А А А Т, Т, 

if v4 & vo are respective velocity at bottom & upper end, then v4 = „|— &V2= | 
m m 

. Ур 224 (OT, =4T,) 

Frequency n does not depend on medium, 

therefore у сс), 

if 44 & Хо are respective wavelength at bottom & upper end 


ho = 2k 4 =2 x 0.06 = 0.12 т 
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29. 


Sol. 


30. 


Sol. 
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A 
Keeping in mind that here both electric and gravitational Kk — — — —A29 «q 
potential energy are changing and for external point a charged i 
sphere behaves as whole of its charge were concentrated at its 
centre, applying conservation of energy between initial and 9 
final position, we have m | 
2 ! 
qq l g | 
— — == + тд х 9 = 4- + тд х 1 Bi 
4ngy 9 ч 4né, 1 9 ++ 
x 1 ту 
ör 42- 80x10 x9.8 y 
10° 
or q = 28 uC 
C 
The fringe—width р is given by 
AD AD' 
= — and В' = — 
P p P 2d 


where A is the wavelength of light used, D is the distance of the screen from the two slits and 2 d 


is the separation between two slits. 


р-р") 
№ Lg usu cu 
OW p-p m 
D-D' 
(3x10?)10?) 
) ga eee d e 
5x10? 


= 0.6 x 10 m = 6000 А 
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Chemistry PART -II 
SECTION- A 
31. D 
Sol. Theoretical 
32. D 
Sol. S=C=C=C=S 
33. B 
Sol. H p. H OH H E. 
= zz CH» => CH» 
OH OH ZO 
H H H 

34. B 
Sol. Theoretical 
35. С 
Sol. Theoretical 
36. A 
Sol. C(s)+2Cl,(g)—>CCl, (4) AH = -135.5 KJ / mole 

CCL (4) ——35CCI, (2) AH =30.5 KJ / mole 

C(s)+2Cl, (g)——>CCl, (e) АН = –105 КЈ / mole 


715 +2х 242 4хх = -105 
x=326KJ/mole іе. х= B.E.of C - ClinCCl, (2) 


37. D 

Sol. The total energy of the system takes into account the kinetic energies of all the sub-atomic 
particles, attractive potential between the electrons and nuclei also include repulsive potential 
among the electrons and nuclei individually. 


38. B 
Sol. о -1 
the product is 
a, 
О 
39. D 
Sol. ань СН, 
H3C—C—OH . €& у H,C—C i.e.dehydration 
| 573 | 
CH3 сн; 
40. В 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


Sol. 


41. 


Sol. 


42 


Sol. 


43 


Sol 1 


44 


Sol. 
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Polymer is prepared by condensation reaction and cross link polymer. 


D 
Theoretical 


A 
Theoretical 


D 
VSEPR theory 


A 
Ni(OH ), (s) == Ni” +20H™ 


5 2s +0.1 
s(2s+0.1) -2х1077 25 +0.1= 0.1 
s=2x10" 


B 
The process is non- spontaneous at given condition so AG > 0 


D 
Malachite is CuCO,. Cu(OH ), 


C 
Theoretical 


B 
One M* ion can replace three Ма”! ion so the cationic vacancies produced are equal to twice the 
number of M** ions. 


C 

OH 
die this enoleformis more stable 
A 


Reaction goes by Sy! mechanism so effect of increase in concentration of CH4COO' does not 
increase rate of reaction. 


C 
Theoretical 


B 
Theoretical 


D 
As the oxidation state of metal decrease the extant of back bonding by CO increases. 


B 
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Sol. 


60. 


Sol. 


en 3+ 


B 
Because Pb? ion will interfere due to formation of РОбО.. 


C 
Bismuth(Ill) compounds hydrolysed to give oxymetalic [BiO]"' ion. 


D 
Theoretical 


A 
Prussian blue is a deep blue pigment is Fe, | (СМ), |. 


С 
Theoretical 
B 
OH ONa OCH3 
ZACH, zz CH жез 
А В С 
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Mathematics PART - Ill 
SECTION- A 
61. D 
Sol. f(x) = x^ + 2x? — x? +1 is polynomial of even degree hence its range can't be А. 


Hence not surjective. 
f(x)» x? * x «1, f'(x)2 3x? +1 => monotonic hence bijective. 


f(x) 2 N12 x? , neither surjective not injective. 

f(x)» х? +2х°—х+1, f'(x)=3x° +4x-1 > D=16+12>0. 

Hence f(x) is non-monotonic cubic polynomial hence surjective but not injective. 
62. B 


Sol. For 0<x <5 or 2<х<л, O<sinx<1. 


for n > 1, sinx > sin"x 


нә = 
sn x- sn x 
Thus in (0, л) , (9-3. 


3(sin x — sin" x) т 


IE and (x) = 3, х= — 


2 


T 
Hence f(x) is continuous and differentiable at x — p» 


63. С 
So. If x,=Ke/,then lim f(x)» lim K-Jx-K =K 
x>K+ х-К 


and lim f (x)= lim (K —1)+ Jx- (K -1) 
= lim (K-1)+Vx-K+1=K-1+1=K 


х-К 


Hence fis continuous at every x, = K e Г. x, e R~ I, then [X is continuous at x, which is 
turn gives that fis continuous at every x, € R ~ T 
64. A 
Sol. Area = A= xy 
In x dA 1-Inx 


A > 
x dx Хо 
лы = х=е 
dx 
210 Ух>е and а Vx«e. 
dx dx 
NUS 1 1 
Hence х = eis point of maxima. Ara =@.—=— 
е e 
65. B 
2 2 2 
Sol. f=] x оз. 20 а= [2125 ‘dx =| dx [ 28 
(12- x 0 - x^ —-1) 1-х 1-х2 l+x 


-log(x X14 x?^)-tan xk 
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66. 


Sol. 


67 


Sol А 


68. 


Sol. 


69. 


Sol. 


70. 


Sol. 


2 f(0)2logl-tan '0+k =k =0 
f(x) =log(xt N12 x? )-- tan! x 
7 Га) = 801+ 42-7 


1 
л/4 1+ — (ар = п/4 
т) 0) | s ЕСЕСІН 


2 34+tanz 


о 
- 
+ 

| 
ct 
£e 
3 

ёч 
© 


z/8 2+ tan Fz 
3 2+tanz 3 4 л 9 
=| log, ——— |+log, Г НИЕ С Т0. а ? 


2 34tanz 


Required area, 
n/4 n/2 

A= f tan y dy + [cot y dy 
0 n/4 

n/2 


п/4 2 
= Іаѕесу |. +1 віп yl", 


ый in 


Ял) 


С 


Put tany-z ~. erg ANNA 5 РНЕ. 
ах dx ах 


which is а linear differential equation, on solving we get 


tan y 2x!-24 ce ^ 


B 
Numerator = cos6x + cos 4x + 5(cos4x + cos2x)+10(cos2x +1) 
= 2cos x{cos5x + 5соѕ3х + 10соѕх) 

dy 


ZONE 2cosx, — = —-2sin x 
Dr dx 


C 
Let z,, z, are represented by A, B whereas 


20 18 represented by C. 
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71. 


Sol. 


72 


Sol 1 


73 


Sol. 


74. 


Sol. 


75. 
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Let P represent z, A (zi) 


it 


13-4 РА хэ 20-2 „ВС. 
9-4 AC  z-z, PB 
2,-2, 2,-2, 

2,-2, 2,-2, В (с) 


ZEB. RUUS us ob DAS PB) 
radius PB 


B 

Let A, be the property that HIN appears 

Let A, be the property that DUS appears 
Let A, be the property that TAN appears 


n(A,) = 7!= 5040 
7! 
n(A,) = 5 = 2520 


n(A,) = 7!= 5040 
n(A, с\ А„) =n(A, 0 Aj) = п(А, с\ A) = 5!= 120 
ПА САА, с\ A) =3!= 6 
"А, U А, U А,)= У n(A,)— È n(A; с\ A,) + (A, A А, A А,)= 12246 
Ё 9! 
Total number of ways to arrange the letters of the word HINDUSTAN = 5! = 181440 


-. Number of ways in which neither the pattern HIN or DUS and TAN appears 
= 181440 — 12246 = 169194 


A 

Total number of matrices = 3? 

Number of symmetric matrices 3? 

Number of skew symmetric matrices = 3? 

The zero matrix is both symmetric and skew-symmetric the required probability is 


3° -395-3 +1 
з? 


А 

LHS achieves its maximum value at x = 1 (in the domain of the equation i.e., x > 0) 
Maximum value of LHS =1 at x= 1 

RHS achieves it minimum value at x = 1 (in the domain of equation i.e., x > 0) 
Minimum value of RHS = 1 at х = 1 

Hence only possible value of x satisfying the given equation is 1. 


D 

1 2\n у. 2 ia + 2n 
(HEX) араа “хоч үх 

(1+ x)" 2"C, + "Cx" Cox? + "Су? +... C X" 


3r 
On multiplying and collecting coefficient of x", we get У (-1)‘а, "С, = "C 
k=0 


r 


A 
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Sol. We can write Aas 
0 sinx—cosx logtanx 
А =|- (sin x — cos х) 0 —log tan x 
-log tan x log tan x 0 


Which is determinant of a skew symmetric matrix of odd order, hence value will be zero 


76. B 
Sol. A (Adj A) =| AJ I, 
K =|A|=2(sin® x + cos? x) - 3(sin x +соѕ* x) 


= 2(1 —3sin? x.cos? x) -3 (1- 2sin? xcos? x) 2-1 


7T. C 
Sol. Ву the given condition (1— ab)m? — (a? + b? n -(1+ab)=0 
> mla? +b? )+ (m? «iab = m? = 1 ...(i) 
Now 5, = First Н.М. between a and b = (өш and Н,- (m+ lab 
a+mb b+ma 
; мн : : | їнэ (т-1)Ф-а)) 
b+ma а+тр (b+ ma) (a + mb) 


(r? эр 0-4 — dw ша -9) From (y 


mla? +b? +(m? +1 b 


= ab(b — a). 
78. B 
So.  Wehave, a, -8,-5, ,...(i) 
and а, = 5,1—9,9 :..(10) 
ла =а,-а, = (5,-8,1)-(5,1-= 5,2) [From (i) апа (1) 
= 5, —25, 1+5, 


79. C 
Sol. We take A as the origin and AB and AC as x-axis and y-axis Y 
respectively. Let AP = h, AQ = k Equation of the line PQ is 00,0 
Жаа, 10 
h k (0, ӘС 
Given, ВР. CQ = AB, 
(h-a)(k-a)=a 
A B P 
= һк-ак-аһ+а? =а? ог ak+ha=hk (а, 0) (h, 0) 


оар 240) 
h k 
From (ii), it follows that line (i) i.e. PQ always passes through a fixed point (a, a). 


80. A 
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Sol. 


81 


Sol Е 


82. 


Sol. 


83. 


Sol. 


84. 


Sol. 
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Овор гай 


42 


СМ = hsin 30° = 


From A ACM 
AC? = AM? + СМ? 
2 2 2 
В pelt К. -1 >h=2 
2 4 4 


radius = 42 

(х—2)*#+у*=2;х°+у*—4х+2=0 

B 

Mid-point of (1, 2) and (3, 6) is (2, 4), line passing through (1, 6) and (2, 4) is parallel to axis of the 


parabola (property). So, slope of its axis is -2 or slope of its directrix is 1/2, also in this case 
tangents are perpendicular. So, (1, 6) must lie on directrix, 


2 у-6-20-0 => Х-2у-11-0 


Р (а сов 0, Б sin 0) 


а ab 
Tz ,0|,N= ,0 
cos 0 авес0 


1 | 
On solving we get, со$Ө = 2 sin 0 = — 
-. Area of APSS' = 645 Sq. units 


C 

b^ =d,d,, where d, and 4, are perpendicular distances of any tangent from focii of the 

hyperbola b? -4х2-8-> b 2242 

2ae = 412 = 64/2 

So а? 210 

Centre is (5, 1) 

Equation of conjugate axis x — y = 4 and equation of transverse axisis x+ y = 6 

(Хх-у-Ф” G*y-O | 
16 


2. Equation of hyperbola is 1 


B 
The expression = sin? A+2sin Acos B sin C + cos? B 
= sin? A«1- sin? B + 25іп Acos Bsin C 
= sin(A + B)sin(A - B)+ ] - 2sin Acos BsinC 
-- sin Свіп(А- B)+ 2sin Acos BsinC +1 
sin C[2sin Acos B — sin(A - В) +1 
= sin C sin(A + B)+1 


A € —— M €— À— € MÀ MR — € MÀ M — M a —U——— 
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= sin C(-sinC)+1=cos? C 


85. B 
sin 7/12 со87/12 . TC x. : 
Sol. - + =2 => sin—cos x+cos—sin x = 2sin xcosx 
sin x COS X 12 12 
ШЕ + 3 —sin 2x 
12 
Еа ызы and Л үх-л-2х 
12 12 
T 117 
= х= — апа x =— 
12 36 
86 С 


Sol. Adding the given two 
яш(8-0)-1 > B+C=90° 


43-52 
43 


Subtracting, sin(B - C)= #0 


BEC 
.. Triangle is right-angled. 


87. A 
So.  Puttan'x-0 tan x-0— 06 e(-z/2,-214)— 20 е(-л,-л/2) 
-. equation becomes z-cos ' (cos20) - sin (sin20)-- tan ' (tan20) = z /3 


On solving we get Ө = —7 /3 > х--43 


88. В 

Sol. Тһе equation of a plane parallel to the plane 2. (4? -123 — 3k) -7-д is 
ғ.(41- 12/ - 3k) + = 0. This passes through 27 — j — 4k . Therefore 
(27 - j—- 45). (4$ -12j7 - З) 4 3 20 
84124124420 > A=-32 
So, the required plane is Ғ.(44-12/ — 3k) -32-0 


89. А 
Sol. p —> q must be true & q>r must be false 


-. q must be true, r must be false but p can be true or false. 


90. C 
Sol. Deviation does not changes by changing a data 
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Physics PART – 1 


SECTION – A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


1. A positive charged particle of charge q and mass т is suspended from а 
А s А : "MES 21412144 
point О by a string of length л. In the space a uniform horizontal electric field 
E exists. The particle is drawn aside so that the string becomes vertical and >E 
then it is projected horizontally with velocity v such that the particle starts to | 
move along a circle with same constant speed v. 9 


(А) tension in string is (mg) + (qe) 


2 
(B) tension in string is mg [ ЕЗ | 
mg 


2р2 
(С) kinetic energy of mass is TER 
2mg 


5 а? 2 
(D) kinetic energy of mass is 5" g^ -— 
m 


2. One mole of a diatomic gas is taken through a process A — B as P 
shown in the figure. The gas obeys the relation 
О, УМ, =O 
(A) the molar heat capacity for process АВ is 5R/4 
(B) the heat supplied in the process is (5/2) Р„\„ 
(C) for A to B, temperature initially decreases and then increases 
(D) the temperature goes on increasing from A to B 


Space for Rough work 


— HR ee eel 
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In the arrangement shown in the figure, initially the 


block of mass m, is in limiting equilibrium. The m; O 
coefficient of friction between the block of mass m; / LIA LUPIS 
and floor is u. Now the particle of mass m» is given ^ А 
а horizontal velocity Vo. The initial distance of the А 
block of mass mz from the pulley is /. The masses 7 
of pulley and threads are negligible. Choose the A 
correct option(s): 2 m| >» ү, 
Ж 
74 
74 
74 
н \м 
(A) Acceleration of m, just after the velocity given is НЭР 
tuj £ 
2 
(B) Acceleration of m, just after the velocity given is (ER 
1-4, 24 
(C) Radius of curvature of path of m; just after the velocity given іѕ /(1--u) 
(D) Radius of curvature of path of m; just after the velocity given is 2/(1-н) 
In the circuit shown there is steady state with the switch closed. зо 
The switch is opened at t = 0. Choose the correct option(s). 
(Given: e = 24V, С, =3F and C, = 2F) NS 90 Зо 
(А) The voltage across С; before the switch is open, is 12V 5 5 
(B) Тһе voltage across C, after а long time after the switch is эт 
open, is 12V 
(С) The voltage across C» after a long time after the switch is mre 60 
open, is 24V 


(D) The voltage across С» before the switch is open, is 8V 


Energy liberated in the de — excitation of hydrogen atom from 3" level to 1% level falls on a photo- 
cathode. Later when the same photo — cathode is exposed to a spectrum of some unknown 
hydrogen like gas, excited to 27 energy level, it is found that the de — Broglie wavelength of the 
fastest photoelectrons, now ejected has decreased by a factor of 3. For this new gas, difference 
of energies of 2" Lyman line and 1% Balmer line found to be 3 times the ionization potential of the 
hydrogen atom. Select the correct statement(s): 

(A) The gas is lithium 

(B) The gas is helium 

(C) The work function of photo — cathode is 8.5 eV 

(D) The work function of photo — cathode is 5.5 eV 
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6. The switch S is closed at t = 0 as shown in the figure. 

(A) the current as function of time in the inductor is 
3(1 – е“)А. 

(B) the current through R; just after closing of switch 
is 8A 

(C) the power supply by the battery as function of 
time is 36(9 — e^ 

(D) the current through R» after long time closing of 
switch is 3A 


7. A uniform thin rod AB, 12 m long weighing 24 kg, is supported at 
end B by a flexible light string and a lead weight (of very small 
size) of 12 kg is attached at end A. The rod floats in a river with 
one-half of its length submerged. For this situation, mark out the 
correct statement. [Take g = 10 m/s?, density of water = 1000 
kg/m?] 

(A) the tension in the string is 36 g 

(B) the tension in the string is 4 g 

(C) the volume of the rod is 60000 m? 

(D) the point of application of the buoyancy force is passing 
through C (centre of mass of the rod). 


8. Mark the correct statement(s). 
(A) when a sound wave strikes a wall, the compression pulse is reflected as compression pulse. 
(B) when a sound wave strikes a wall, the compression pulse is reflected as rarefaction pulse. 
(C) when a sound wave is coming out after passing through a narrow pipe, then reflection would 
be there at open end. 
(D) when a sound wave is coming out after passing through a narrow pipe, then compression 
pulse is reflected as rare fraction pulse. 


9. A t = 0, two particles B & C are located at the origin of the coordinate system. Then they start 
moving simultaneously. B moves under a constant acceleration of 2km/s* with an initial velocity 
of 8jm/s . Particle C moves with constant velocity Vo in such a way that B & C collides at t = 4 
sec. Then mark the incorrect statement(s). 
(A) vo 2 8j + 4km/s 
(B) position vector of location where two particles collide is 16i +32k m. 
(C) both (A) & (B) are correct 
(D) It is not possible that В & С collide with each other for any value of Ус 
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A transverse wave travelling on a taut string is represented by: 

y = 0.01 біп2л(104- x) — y and x are in meters and t in seconds. Then 

(A) The speed of the wave is 10 m/s 

(B) Closest points on the string which differ in phase by 60? are (1/6) m apart 
(C) Maximum particles velocity is л /4 m/s 

(D) The phase of a certain point on the string changes by 120? in (1/20) seconds 


SECTION - B 
Matrix — Match Type 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column І are labelled A, B, C and D, while the statements in Column Il 
are labelled p, q, r, s and t. Any given statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column Il. 


11. 


A disc of radius R is rolling without slipping with an angular 
acceleration o, on a horizontal plane. Four points are marked at 
the end of horizontal and vertical diameter of a circle of radius r 
(«R) on the disc. If horizontal and vertical direction are chosen as 
x and y axis as shown in the figure, then acceleration of points 1, 
2, 3 and 4 are a,,a,,a, and a, respectively, at the moment 


when angular velocity of the disc is о. Match the following 


SSSSSSLSASSSSS SS 


Column -I Column - Il 
(A) | à (р) | (Во - ra)i » (ro*)] 
(В) | a, (9) | (На-то)і-(гө?)| 
(С) а, (0 | (Rare? i - (ra) 
(D) | a, (S) | (Ra. ro? i + (го.)] 
(t) | None of these 
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12. A cube of volume 1 т? and specific gravity 2 is very slowly 

being lowered in to a lake with help of a massless string tied 
to one of its vertices as shown. 
Initially the vertex B is just touching the surface of water and 
finally, vertex A is just beneath the surface of water. For the 
process of immersion, match the columns: (Ignore change in 
KE of water). (g = 10 ms”). 


Column -1 Column - Il 
(A) | Work done by gravity on water + | (p) | 3/3 
cube system v3 x 10*Joule 
(B) | Work done by tension on the cube (д) | _ 
20 10^Joule 
(C) | Work done by gravity on water (r) 
S 0^Joule 
(D) | Work done by gravity on the cube (S) | 243 x10*Joule 
(t | 4043 x10^Joule 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 


(both inclusive). 


13. A rod is kept at an angle of 60? with the horizontal by 
the help of a string in vertical plane. The string is now 
cut at t = 0. Find the force (іп М) applied by upper 
half section of the rod AC on the lower half section of 
the rod BC just after t = 0. (Take mass of the rod = 


- б апа g = 10 m/s’) 


String 
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20. 
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A man crosses a river of width d. Current flow speed is v. Speed of swimmer relative to water is v. 
Man always heads towards the point exactly opposite to the starting point at the another bank 
(relative to water). If radius of curvature of the path followed by the swimmer just after he start 


swimming is ny2d, then the value of n is. 


The following measurement are obtained оп a single phase load V = 220 V +1%. 1 = 5.0 А +1% 
and W = 555 W +2%. If the power factor is calculated using these measurements, the worst case 
error in the calculated power factor in percent is . (Give answer up to one 
decimal place.) 


A small ball of density 4p, is left from the surface of liquid. The density of liquid varies as 
p - p, (1-- ay), where y is height of liquid from the surface and ро, a are constants. The time- 


period of oscillation of ball is found to be x sec. Find K [a = 2 m^, g = 10 т]. Neglect 


viscosity] 


The volume of glass vessel is 1000 cc at 20°C. What volume of mercury should be poured into it 
at this temperature so that the volume of the remaining space does not change with temperature 


is 10 n cc. Coefficient of cubical expansion of mercury and glass are 1.8x10^/?C and 
9.0x10^5 /?C respectively. Find the value of n? 


A smooth narrow semicircular tube (in vertical plane) contains a 
small ball of mass m at its top as shown. System is initially at rest 
and now ball is slightly pushed to its right such that system starts 
moving. If the acceleration of the tube just before the ball hits the 


floor is ыг find п. (Take mass of tube = 2 m and neglect the 
n 


РФЭРРУРРРЕРЕРЕРЕРЕ2 
smooth 


break-off of the tube from floor) 


A gas containing hydrogen like ions with atomic number z, emits photons in transition (n + 2) > 
n, where n = z. These photons fall on a metallic plate and eject electrons having minimum de- 
broglie wavelength A of 5 A. Find the value of ‘z’ if the work function of metal is 4.2 eV. [Take һ- 
6.625 х 10?* J-s, mass of electron = 9.1 x 1077 kg] 


A ray is incident on a glass sphere as shown. The opposite 
surface of the sphere is partially silvered. The net deviation of 
the ray transmitted at the partially silvered surface is 1/3" of the 6Q 
net deviation suffered by the ray reflected at the partially silvered 
surface (after emerging out of the sphere). The refractive index 


of the sphere is Jn. Find n. 
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Chemistry PART - Il 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


21. 


22. 


23. 


The distribution of molecular kinetic energy at two temperature is as shown in the following graph. 
A 


300 K 


Relative number of 
molecules with a 
particular energy 


Ед (Energy) 


Which of the following conclusions are correct ? 

(A) The number of molecules with energy Ea or greater is proportional to the shaded area for 
each temperature. 

(B) The number of molecules with energy Ea or less is proportional to the shaded area for each 
temperature. 

(C) The number of molecules with energy Ea is the mean of all temperatures. 

(D) The graph follows the Maxwell — Boltzmann energy distribution law. 


How much charge must be supplied to a cell for the electrolytic production of 245 gram NaClO, 
from NaClO; ? Because of the side reaction, the anode efficiency for the desired reaction is 60 96. 
(A) 6.43x10°C (B) 6.67 F 


(С) 6.43x10* C (D) 66.7 F 


In which of the following pairs of solutions will the values of the van't Hoff factor be the same ? 
(А) 0.05 M K, | Ғе(СМ), | and 0.10 M FeSO, 


(B) 0.10 M K, | Fe(CN), | and 0.05 M FeSO, (NH,), SO,.6H,O 
(C) 0.20 M NaCl and 0.10 M Васі, 
(D) 0.05 M FeSO, (NH,), SO,.6H,O and 0.02 M KCI. MgCl2.6H2O 
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25. 


26. 


27. 


28. 
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Which of the following crystals have 8 : 8 coordination ? 


(A) NH4CI (B) AlFe 

(C) MnO (D) NH4Br 

On treatment of hard water with zeolite, sodium ions get exchanged with 
(А) Са?” ions (В) Н” ions 

(C) Ме” ions (D) ОН” ions 


Which of the following statements is/are correct? 

(A) Boric acid is a hydrogen — bonded molecule. 

(B) Boric acid combines with CuO to give metaborate in the borax bead test. 
(C) Al2Os is more acidic than B203. 

(D) А!-Оз is amphoteric and B203 is acidic. 


Nitrous oxide is prepared by 

(A) Heating a mixture of NH4CI and МаМОз 

(B) Heating a mixture of NH4CI and МаМО, 

(C) The hydrolysis of МдзМэ 

(D) Heating a mixture of nitric oxide and sulphur dioxide 


1. Hg” 
CH=CH ч 2CH3COOH  — — — — —» Products 


2. ^ (300 - 400?C) 


(A) CH4-CH(OCOCH3); 
(В) CH4CHO 
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29. 


30. 


Benzoic acid may be prepared by the oxidation of 
(A) Et 


(B) OH 
(C) О (D) OH 
Me 


Et 


The final product of the reaction is 


CH; 
1. PCI; 
(СН); 0-0--5 


Огт 2. KOH/A 
(A) Pu Pa (B) iN 


(СН2)5 TN (СН), С 
V uL Хн 02 
СН, CH» 
(C) yore ES (D) The starting compound is recovered 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column I are labelled A, B, C and D, while the statements in Column Il 
are labelled p, q, r, s and t. Any given statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column Il. 


31. Match the Column — | with Column - Il. 
Molten PbCl; using inert electrode Metal of salt will reduced 


electrolysis 
(D) | Sodium nitrate solution using inert electrode | (s) 
electrolysis 
lE mE (t) | Solution becomes neutral after 
electrolysis 


32. Match the Column — 1 with Column - Il. 


Outer orbital complex 


(q) | Inner orbital complex 


() | и-283ВМ 


(s) | Shows optical activity 
ГІ” 1ш 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


Find number of basic radicals among the following cations, which can form soluble complex on 
adding excess of NH3 solution. 


Pb Сас Мас, Ni Fer Zi, 


(aq)? Cd (a): Мпа), Малу Реалу» 2а» Ag 


(aq) 


In the following molecule 


Naz 
ЄХ 
o^ “о 

If x is the total number of drr — prr bonds and y is the total number of sp? hybridized atoms. Find 


x 
the value of — ? 


y 
How many moles of CH3MgBr will consume when it reacts with following compound 
O 
| 
НО C—CI 
HS үр 
СМ О 
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37. 


38. 


39. 


40. 
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Calculate total number of aromatic species in following 
O 


| | КОН(аа) 
CH3;—C—CH3 + CH3—CH»—C—CH3 


Calculate total number of aldol condensation product (s) including stereoisomers. 


214 
The total number of a & 3 particles emitted in the nuclear reaction SU ---Эв2 Pb 


In 1 litre saturated solution of AgCI | K sp (AgCI) -1.6х107% |, 0.1 mol of CuCl |К (Сисі) = 


1.0x 10°] is added. The resultant concentration of Ад? in the solution is 1.6x10 *. The value of 


х” is. 


1 
A gas diffuse 5 times as fast as hydrogen. If its molecular mass is 10 y. What is the value of y. 
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Mathematics PART - Ill 


SECTION – A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


41. 


42. 


43. 


44. 


A square matrix ‘A’ of order 3, satisfies the relation А? — 6А? + 71 = 0, where | is unit matrix of 
order 3. Which of the following are correct 

(A) trace of the matrix A is 6 (B) det(A) = 6 

(C) trace of the matrix A is — 7 (D) det(A) = —7 


From a variable point P, normal are drawn to the hyperbola xy = 16. If sum of slopes of normal is 
equal to the sum of ordinates & abscissas of feet of normal, then the locus of point P is the curve 
‘C’. Which of the following are correct. 

(A) 'C' is a parabola of length of latus rectum 16 

(B) 'C' is an ellipse of length of latus rectum 16 

(C) 'C' is a hyperbola of length of latus rectum 16 

(D) focus of 'C' is at (8, 0) 


Five fair dice are tossed. Which of the following are true 
(A) mean of no. of dice showing even nos. is 2.5 
(B) varience of no. of disc showing even nos. is 1.25 


(C) probability that same nos. appeared on all the 5 dice is = 


(D) probability that atleast two dice show even number, if atleast one die show even number is 
26 
31 


Solution of the differential equation х|уіпх-уіпу-х-у|ау-у(хіпу-хіпх-у-х(ах;у(1)-е 


is 22 = 220 —ce+d where a, b, c & d are integers. Which of the following are correct 
y X 


(A)a+b=2 (B) ab+c+d=1 
(C) ab + bc + cd + ad + bd + ac = 0 (D)a+b+c+d=2 
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48. 


49. 


50. 
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2018 2019 
If g(x) = lim "х пхп | х > 0 then choose the correct option(s) 


(A) the number of solution(s) of the equation g(|x|) = e а 99 152 


(C) the number of solution(s) of the equation g(x) = е2" і 


-201 8j 


( 

(B) the number of solution(s) of the equation pe e ?9* is 2 
( 
( 


SS ши 


(D) the number of solution(s) of the equation g(x 


For fixed positive à the locus of the point z satisfying the equation |3z — i| = A|z + 2| can be 
(A) a straight line (B) a circle 
(C) a rectangular hyperbola (D) an ellipse 


If g(x,y) = 2x* - (441) xy - лу? be an orthogonal pair if straight lines and a point (h, k) (h, k e z) 
lies on the curve g(x, y) = 7, then 


(A) value of à is – 2 (B) value of à is 2 
(C) possible value of h + k is — 4 (D) possible value of h + k is 4 


N is the number of ways in which 8 different books can be distributed among 3 students, if each 
student receives at least 2 books. Then N is divisible by 

(A) 2 (B) 3 

(C) 4 (D) 5 


Six people (P, P, P, P, P; P; ) are going to sit in a row on a bench. P, & P, are adjacent. P, doesn't 
want to sit adjacent to P,. P, and P, can sit anywhere. Number of ways in which these six people 


can be seated, is less or equal to 
(A) 200 (B) 144 
(C) 120 (D) 56 


Plane "л" meets the co-ordinate axes (X, Y & Z axes respectively) at A, B & C. If areas of 
AOAB, ^OBC & AOCA are З, 6 & 4 units respectively. Now which of the following are correct. 
(A) Area of AABC = 461 Square unit 

(B) Equation of plane 'x' may be 6x - 4y + 32= 12 

(C) Equation of plane "л may be 6x - 4y -3z - 12 

(D) Volume of tetrahedron OABC is 2 unit 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column І are labelled A, B, C and D, while the statements in Column Il 
are labelled р, q, г, s and t. Any given statement in Column I can have correct matching with ONE OR 
MORE statement(s) in Column Il. 


51. Match the following:- 


Column – І Column - Il 
Let Р=27+]-К апа q=/+3k. If r is an unit vector and pis 
A ier 1 
(A) the maximum value of E 4 | . Then the value of u° – 57 is (p) 
The value of t е R for which the vectors 
(B) | a=(1,-2,3), b = (-2,3,-4), c = (1-1 t) form a linearly (а) | 2 
dependent system 
@ If the area of the parallelogram whose diagonals are 3/ + j - 2k mele 
dq iA d 28 r 
and / -3j +46 is ц4/3 sq. unit, then the value of pis 
Let p=i+j;q=i-j and г= i «2j +36 if x is an unit vector 
D -- EM me s) |4 
e such that p.x =0 and q.x =0 then Е is equal to (s) 
(t) |5 
52. Match the following:- 
Column – І Column - Il 
(A) | If 1— fé sin? x.cos? хах , then I is divisible by (р) |1 
(В) | If /= ШЕСІ х|ах ‚ then | | is divisible by ([.] is GIF) (а) | 2 
2 
(с) If |= [,sgn(x-1)ax. then | + N can be equal to (N be a natural () |4 
no., sgn(.) is signum function) 
(D) Es -1 dx; then |[-2/ -n16]| is divisible by ([.] is GIF) (s) | 8 
9 x41 
(t) | 16 
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SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


A variable point ‘p’ moving inside a square whose co-ordinates of vertices are (1, 1), (-1, 1), 
(-1, -1) & (1, -1) in such a way that ‘p’ is closer to the diagonals of square compare to the co- 
ordinate axes. If A is the area of the region transversed by p the [A] is ([-] is GIF) 


ex? Inx 42 е? +а 
І 5 dx = 
1 x' Inx+x b 


In(e^ +1) where a & b are positive integers. Then value of a + b is 


The number of real roots of (6 — х) +(8- x) =16 is 


2 


2 
Number of points on the ellipse | -1 from which perpendicular tangents can be drawn to 


10 
h bol x E = 
the hyperbola 1is 
: 6 2 


Number of principal solution(s) of the equation sin x +cos х + ѕіп2х + соѕ2х + ѕіпЗх = -1 is 


'K' is a three digit number which is no. of ways of distributing 10 identical balls in 5 different boxes 
such that no. two adjacent boxes remain empty. ‘P’ is prime number by which sum of digits of 'K' 


is divisible. The value (Р, = Prin) is 


The sum of the coefficients of all the even powers of x in the expansion of (2х2 — Зх + 1)"' is 
P^ P; where P, & Р are prime numbers, P, < Р, and m & n are positive integers. The value of 


P +P, . 
1 2 is 
п-т 


(а, г) is the intercept made by the circle |2 +az+az+r=0 оп the real axis on complex plane, 


where г is a real number and a тау be real. The value of (5 2 is 
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Physics PART -I 
SECTION- A 
1. BD 
Sol.  Tcos0 =mg,,...-.(i) 
ту? 

Tsing = - mg U" (ii) 

By (i) 

Thee. то шу] 

соѕ 0 0 


By (i) & (ii) 
П 
Met sing = ПУ у= 4(9., sina) tan = шанг 
с050 (60 m Ng 
2 гр? 
“Kees ЕЗ КЕНЕ! 
2 mjg 2т0 
2. АВО 
Sol. By first low of thermodynamics 
Q=W+AU 
= 20 = А0 ................ (i) 
5R 
> arfe(1, 0.) = (e) 
бе ЕЁ 
4 
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Sol. 


By (i) 
Q= UE :  (6P,V, 4Р,У,) 22 py. 
2 212 2 
sinceAU = -2W, therefore temperature goes on increasing from A to B 
AC 
>a 
P 
m, 
А АР 
72 
9a 2 
72 
7 
Ж 
um,g = m;g Ma Е 
mass / >a 
m, "4 
7 


Lets observe the motion of mz from an observer fixed at P (point on string) 
T 


m;a 
m, 1% 
т,9 
т„у? 
T«m,a-m,o-—— .............. 1 
A-mg-— (1) 
for m, 
Т-итд=та 2....... (2) 
2 
from(1) and m,a + um,g -m,a - т,9 = тал 
v2 
m, 2 
aa E u vs 
(m,+m,) +p) £ 
ROC of m, 


пн) 
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4 BD 
Sol. = 21 25 
3-9-6 3 
V, = 2x9 =12V 
о-в) 
at t = о 
V, = V, = 24 
5. BC 
1 1 ,(1 1 
Sol. Е,2 ( | Е,2 | | 3E, 
9 4 9 
2-2 
М/А, = 
1 
КЕ, -E, 1-— |- 
=E,(1-2)-6 
2 1 
KE, = E,Z ( E 
1 
6. ACD 
Sol. using Kirchhoff's loop law 
3i- 19. 31436 =0 
dt 
di 
s — = 96 - 6i .............. i 
di (i) 


-3i-6(i-i,)+36 - 0 
=> 31-21, = 12.........(ii) 


di, 2, , 
by (i) and (ii) dr ^ ^ ^ 
on solving 
i, 23(1-e*') 

T" E 
from (i) |^ 2(1-e“") +4 


-. power supply by battery = 36(2i — i) = 36(9 — e“ 
7. C 
Sol. U = up thrust = А5) 9 


Т+0= 129+ 249 
Taking torque about В, 


ТЕ + £ Joos = 12g(/cos0) + 240 сове 


8. BC 
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Sol. Use Ax = na (for maxima) 


& ax-(n« 5). (for minima 


9. BCD 
Sol. vg = 8j 2tk 


Vo =V, = V, i+v MESA 
г = 81) + tk 


fo = v, ti + үлі + v,tk 


At 4 sec, fg ="o > V, =0,v, =8m/s&v, =4m/s 
^ vs = (8]+ 4k)m/s 

10. AB 

Sol. Ag = 2% (Ax) and 


À 
2n 
Ap (AD 
SECTION - B 
11. (А) > 9 (В) >; (С) >p(D)>s 
Sol. For (B): а, --raj- ori + Rai = (Ra - өтді -raj 


) 
For (C): à, = -rai + œ°rj + Воі = (Ra -ra )i өлі) 
): 


à, =faj+ori+Rai = (Ra + о ШЕСІ 


12. (A) =р; (В) > q; (С) r(D) s. 
Sol. C.M. of the cube comes down through a height of 43 т while C. М. Of displaced water goes up 


43 


by a height of aM 


— Loss in PE of cube = 2000x 10x 4/3 Joule. 


= 243 x10^Joule. 
8 - 


Gain in PE of water = 1000х10х x10*Joule 


Using work energy theorem: 
W, + Weravity =0 
SECTION - C 


13. 5 


Sol. = = 
ШУ) 
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14. 2 
Sol. Пы д 
dt 
гад 
— =V 
dt 
2 
dv = vdð > a = сі = 8 оу) 
B 
dé — 
r | | i 
"7 1 
v e 
A 
у 
у 
а + riva » 
2 
2 Убу 
a casas 5. © | | =p = 24/20 
р 
15. 4 
Sol. V =220+1% 
1=54+1% 
W = 555 + 2% 
W = Мсов(9) 
үү 
=> рі = соѕ(ф) = ТТІ 
pf = сов(9) Ч 555 +2% _ 555 + 4% 
(220 +1%)(5+1%) 220х5 


p.f = соѕ(ф) = 0.5 + 4% 
16. 5 


Sol. Fa =Mg-B = те - mg. vpg 


dv ga 3 21 2л 
= 2 SHM, T = =—sec 
"d C) 4 у 3 ga V5 


4 


.К-5 
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17. 5 
Sol.  Letvolume of glass vessel at 20°C is V, and volume of mercury at 20°C is Vm 


So volume of remaining space is = Vg - Vm 

It is given constant so that 

Vy = Vm = Vg = У, 

Where V, and У, are final volumes. 

V, - V, = V, {1+ ү АӨ} - V,, {1+ Yh A0} = Vor, = Мун 


| 100x9x10° 


>V => V,, = 50 сс. 


m 1.8х107 


18. 6 
Sol. 


-->У 


а 
тг жа ажя ал АР А Ж) тг жа аж яах алж 


9 


V 


a = acceleration of tube just before the ball hits the floor 

v, = velocity of ball w.r.t. tube 

v = velocity of tube w.r.t. ground 

as floor is smooth, acceleration of CM of the system in horizontal 
direction is zero 


r 


3-8) 
>m|a-—|+2ma=0 
R 


using ME conservation for the system in ground frame, mgR = EI +v?)+ (т) 


оп solving, а = “A 


Sol. Е = 2 : dep 


г. energy of electron, 


h? h 
К =—,— =6eV| л = 
217m | x 
= Energy E =(6+4.2)eV 


4x13. 1 
тү. Е ue ж а 
(z+2) (z+2) 16 3 
2-2 
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20. 3 
Sol. 15 ray 
ray NI воо 


гау 
5, - (60° -r)+ (60° —г) = 2(60° –г) 
2" тау 
8, = (60° —r)« (n - 2r) + (60° -r) = n+ 2(60° — 2r) 
76,238, >r=30° 
_ sini sin60° _ 
sinr 511307 


“n=3 
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Chemistry PART - Il 
SECTION-A 
21. AD 
Sol. Facts 
22. AB 
So. CIO, -2H' *2e ——CIO, + H,O 
Eq. mass of NaClO, = DEM = 61.25 
245 


23. 
Sol. 


24. 
Sol. 


25. 
Sol. 


26. 
Sol. 


27. 
Sol. 


28 


Sol : 


29. 


Sol. 


Мо. of equivalents of NaClO, = ——-=4=4.0F 
61.25 
The anode efficiency = 60 % 


No. of faradays = E 100 = 6.67F 


BD 
Both pairs in (b) and (d) produce the same total number of ions after dissociation. 
ABD 
Such coordination is exhibited by compounds which have BCC Lattice structure. 
AC 
Fact based. 
ABD 
Facts 
AD 
Facts 
BD 
1 Hg" 300°C 
CH=CH ” 2CH3 “уус CHyCH(OOCHs)2 —> CHsCOOCOCH, 
AB 
COOH 
KMnO 
+ 6 4 + CO; + 2H, 
OH 
COOH 
KMnO 
to 4 t 2H; 


* CH4CHO 
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30. BC 
Sol. The gem — dihalide is obtained initially. 
SECTION - B 


31. (A) > (P-t); (B) > (q, г); (C) > (p.t); (D) > (q, t) 
Sol. (А) Cathode : Pb** + 2e ——> Pb(s) 


( 
i ( 
Anode : 2C —> CL (g)+ 2e 
(B) Cathode : H,O + 2e ——>H,(g)+20H™ 
Anode : 2C —> Cl, (g)+ 2e 
(C) Cathode : Ag* +e —— Ag (5) 


Anode : Ag(s)—>Ag`(aq)+e 
(D) Cathode : 2H,0 + 2e —+>H,(g)+20H™ 
Anode : 2H,0 —> 0, * AH ' +4e 


32. (А) > (аг); (B) > (9,5,0); (C)  (a.s); (D) — (p.r.s) 


Sol. Fact based 
SECTION- C 
33. 4 


So. Cd?*,,Zn?* 


+ ‚2+ 
(aq)? ZM (aq)? А8 (ш), Ni 


(аа) (ад) 


34. 1 
Sol. x=6,y=6 


35. 9 
Sol. CH3MgBr acts as both base and nucleophile. 


36. 


й eons 


37. 
Sol. 


(E & Z) o 
Eaz? 
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38. 8 
Sol. Facts 
39. 


Sol. ЭТЭ of CuCl is higher than AgCI 
ег = Гг |. = /К» of CuCl =10°M 
> Ко AgCI - [Ag' || Cr | 

1.6х107% =[ Ag’ |x10° 

Ад“ |-1.6х107М 

2Х-7 


40. 5 


Sol. y 
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Mathematics PART - III 
SECTION - A 
41. AD 
Sol. ТҚА) = sum of the roots 
det(A) = product of the roots 
42. AD 
25 
Sol. Let P = (0,8) & foot of normal = (a : so, —L-f 
t a — 4t 
=> 4t - af? -tB-4-0 
Let ti, t2, їз 8 t4 are roots 
then 7/44 +54- Эс 
1 
a 
а-р- 16 
Locus of P is x* = 16(x + y) 
43. ABCD 
Sol. 
X = no of dice showing even no. P = probability 
0 5 5 
| (8) +12) 
2 6 2 
3 түүлү _5 
4 “25-8 
5 5 
1 10 
50С,1-1| = 
Ы J 2° 
1710 
“4-2 
1Y 5 
ET 2) E 
8) -(3) 
2 2 
5 „10 „10,5 Ў 
25 2.25 58-55 25 5 | 
= 1 (5 - 20 4 30 +20 peje жес 
2 32 2 
o? = [5404.90 +80+25]- > 
25 4 
240 25 240-200 40 5 
32 4 32 32 4 
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44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


(1125 
2) 25 32-1-5 26 


NEQU 32-1 81 
9 


Б Iny = (2 L Inx-% 12 
у х 


пх ay Хах ау Е ах 
у x x у 
202 

y x 
So,a=1,b=1,c=1,d=-1 


CD 
2018 2019 
g(x) - lim d^ п хп | (0.0) 


noo 


Let n= as no,t—0 


(x) 2 lim x2018t - Х2019! 0 
9 t50 t 0 


Apply L' hospital Rule 


g(x) = -In(x) 

AB 

3 z-i = A|z+2| 
3 


For à = 3, it’s a straight line, else circle 


BCD 

orthogonal straight lines > 2 - А = 0, А = 2 
2h? -3hk -2k* = 7 

(21+ k)(h- 2k) - 7 


ABCD 
Groups (2, 2, 4) or (2, 2, 3) 


8! 8! | 
21214121 2 21313121) 


AB 
Total ways 
3.2. 4C, -21=144 


ABCD 
Гаг(ААВС)| -(ағ(АОАВ)| «[ar(^OBC)] «[ar(^OCA)] 
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B 
X Y 


If A & C are on positive axes & B is on negative axis then equation plane is к 2 -1 


If A & B are on positive axes & C is on negative axis then equation of plane is ud 2 = 1 


ЅЕСТІОМ – В 
51. (A) > (9), (B) > (р), (C) > (t), (D) > (г) 
So. (А). 
Let r =ai+bj+ck 
r-19 a bec -1 


2-(раг | -3a-7b-c 


pan 
10 
L = Алах 


(D). X = 2(рх9) & [x| =1 


52. (A) > (0,7,5), (B) > (p.q,r), (C) > (р,9,1,8,1),(0)-» (p.q) 


Sol. (А). l= 1? sin? x- cos? хах = 2 7з хах = » 


(B). |= [800K [.5 tabe fé, Odx +f е лака [5 гах [aste 
6 6 6 6 


(С). I= Гатхах --2 


(D). jo SER. AE х+1-_2 Jax 


о x+1 0 х+1 


SECTION – С 


53. 2 
Sol. A required area is the shaded region = 4/2 (2 -1) 
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54. 5 

e xX Inxt+ x*- x? +2 а 4 x*-2 
Sol. LLL. dx = | хах- 

J xX Inx+x J [үт 

1 2 

e e ELT. m 

[xax- | x = dx 

1 Diner 
55 2 


Sol. put 7 -x-t 
then given equation becomes 
t*-6^ 7-02 t- +1 


->7-Х-:і1 
Ѕбох= бог8 
56. 4 
Sol. Solve director circle of hyperbola with ellipse 
57. 6 
Sol. cos x+sinx+sin2x+cos2x+sin3x = -1 


=> (sin x+ sin3x) + (cos x + sin2x) = —(1+ cos2x) 
= Asin x  4sin? x + cos x(1+ 2sin x) = -2cos* x 
— 4sin x(1 — sin? x) 2cos* x cos х(1+ 2sin x) = 0 


> (2соѕ? x+cos х) +2sinx) =0 


So, cosx = 0, 5 sinx = 


58. 2 
Sol. К-771 
Pmax = 5, Prin = З 
59. 5 
2x1 -3x1+1)" + ЕСЕПТІН 
Sol. ЭЭЖ, ) (2-7) С? | 
=3 x6" =2'°3" 
60. 3 


Sol. I(a,r) = (а-а) -4r 
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Physics PART -I 


ЅЕСТІОМ – А 
(Опе OR More Than One Choice Туре) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


1. 


A body dropped over a fixed rough inclined plane of inclination 45° 
from height h. If after collision velocity of body becomes horizontal 
then co-efficient of restitution if co-efficient of friction is 1/2. 


A body is moving along straight line such that it velocity represented through x and velocity 
gradient is represented through y then relation between x and y for movement under constant 
acceleration may be 


(A) xy=const (В) x? - у? = const 
(C) х? + y? = const (D) y? = 4ax 


A block having mass m is placed over a inclined plane of same mass 

and inclination 45° if co-efficient of friction between all surface is same 

and it is u. Now system set free to move then 

(A) For u > 1 block over incline will move but wedge don't o 
(B) For 0.2 < u < 1 block will move but wedge will not 

(C) Foru = 0.15 both will move 

(D) It is not possible to move wedge without moving block over wedge 


Let 1.0 kg of super cooled water at temp -10'C kept in a container and crushed ісе at temp 
Ө = -20'C kept in another container. How much ice have to add the water so that whole water 
freezes. Specific heat of water  S,-42x10*J/kg-k. Specific heat of ісе 
5 -241х10%//К0-К. Latent heat of meeting ісе L -336KkJkg 'meeting point @=0°C. 
Neglecting Heat capacity of vessel and surrounding. 


(A) 14 kg (B) 7 kg 
(C) 5 kg (D) can't find 
Space for Rough work 
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over a surface separating two medium of refractive index 


A Beam of light having wavelength X, and wattage o falls «e | 
4 45° 


V3 and 42 respectively as shown in figure. Force exerted 


№ Хи 
by beam of light over and along surface are F, and f, i хо КЕ 
| CDR | 
йу с uh 
46 c 2 
(B) F, - 2/3 < 
(v3 +1) Ф 
С -—-F 
(бесе ла сер, 
(D) F, =0 


An equiconvex lens of focal length 20 cm having a glass of 
refractive index 3/2 is used in a medium air on left side and — . 
another medium having refractive index u on a right side of Air 
lens as shown in figure. 

(A) Character of lens will be diversing for u > 2 


(B) Focal length of lens will be 40 cm for и-4 and 


character will be diversing 
(C) Object distance and image distance with respect to lens 
will be same for u= 2 


(D) Character of lens can't be explained 


Medium having R.I u 


A solid metal cylinder rotates with angular speed o about its axis of symmetry. The cylinder is ina 


region having uniform magnetic field B along its axis then 


(A) Electric field inside cylinder will be proportional to L r distance from axis of rotation if 


eB 
Ол-- 
т 


(B) Electric field, inside cylinder is radially away from axis of rotation of œ > ев 


(С) Charge density inside the cylinder тау be positive, negative or zero accordingly о and 


direction of magnetic field 


(D) For о = ев апа В || о charge density inside cylinder is zero. 


Space for Rough work 
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8. A quarter circular conducting ring of large radius R with centre at origin ул 
where a magnetic dipole of moment m is placed as shown in figure. 


When the ring rotates at angular velocity o about the y axis А 
electromotive force induced between its end is 


(A) Zero (в) Homo | 
2nr т " 
(c) ne (p) Ane йы 
4т/ 8лг 
(Paragraph Туре) 


This section contains TWO paragraphs. Based on the paragraph, there аге TWO questions of each 
paragraph. Each question has FOUR options (A), (B), (C) and (D). One OR More than One of these four 
options is/are correct. 


Paragraph for Questions 09 & 10 


A small insect having mass m is in rest at one end of a horizontal platform placed 
inside a circular cage as shown in figure. Circular cage is pivot about its centre and 
cage inner surface is smooth. Now insect start its motion on platform such that 
platform and cage is in rest. Radius of cage is R. 


9. Time taken by insect to move from A to B on platform 
(A) үр (В) an |? 
9 9 
1 
2 2 |2 
(Gy en (D) can't find 
g 
10. Speed of insect when it passes is 


(A) e (B) /2gh 
(C) 23 (D) JR? - А 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-FT-I (Paper-2)-PCM-JEE(Advanced)/19 


Paragraph for Questions 11 & 12 


A charged spherical shell of radius r is connected to a capacitor of capacity C through two resistances 
А, and R, as shown in figure. Initially charged on sphere is С). 


11. 


Charge on capacitor C after long time as | 
switch k gets closed. “р | 
(A) zero А; 

(В) Q, == 


(С) ey 
с+4пє, г 
(D) can't find 


Heat energy developed across resistor H, after long time interval as switch gets closed. 
(A Ос В, (B) RQ, 4л єє, г 
81e, r(c+4ne, rU RR, c(R, + А, )(с+ 4x e, г) 
QU RO 
4T є, г(с+ 4л є, r)(R, + Р,) 


Qe 
2c 


(C) (D) 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


13. 


If a tap above empty rectangular basin able to fill it in time t;=3 min and small hole at bottom able 
to make it completely empty from filled stage in time 12-2 min. Now both tap and hole are opened 
simultaneously (At initial stage basin is completely empty). The maximum height up to which 


liquid may filled in basin is ^ find n{H, = Height of basin} 
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14. А non uniform sphere of radius R=50 cm accelerating over a rough horizontal surface with 
a-10ms^ and angular velocity o = 54/2 rads" such that it rolls without slipping over surface. If 


minimum coefficient of friction for given motion is u 2 Then k (position of C.O.M is given in 


figure) is 
OO'-R/2 


— PENES 
a o 
O=Geometric centre 
О-С.О.М 
15. One mole of monoatomic gas undergoes a linear process А-эВ PA 
shown in P-V diagram. Volume of gas from where process turn from 4 
an endothermic to an exothermic is —"— V, find n. Po 
(2n-2) 
b 
< V » 
Y 0 3 
16. A small positively charged ball of mass m is suspended by insulator thread of negligible mass. 


Another similar positively charged small ball moved very slowly from large distance until it is in 
original position of first ball. As a result first ball rises by height h. Work done in this process is 
nmgh then nis 


17. An observer moving with uniform velocity towards a stationary sound source observes frequency 
f=170 Hz over a distance of х-80 m. If frequency of sound is їс-160 Hz and sound travel with 


speed c = 340 ms”. Then duration of beep emitted by source is n. Find n. 


Space for Rough work 
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Water drop is stuck between two plates of glass. Distance between plates of glass is d where 
diameter of water drop disc D>>d. ЇЇ surface tension of water is T and angle of contact is 0°. 


2 
Force between plates is (rs. Find K. 


One night a person of height h21.8 m is standing on the bank of a straight canal. There is no wind 

and no ripples on water surface. On the opposite bank a lamp is installed at height H=5.4 m on a 

lamppost. Light emanated from the lamp, appears as a bright spot after reflection from the water 

surface. When a person starts walking along the bank the spot appears to him moving at constant 

(n+1) 
n 


speed u, relative to ground. Speed of person is и,. Find n. 


Let current | uniformly distributed uniformly over circumference of hollow cylinder of L and radius 


2 
R. If L>>R then force enerted by one half of cylinder on other is an -L. Find K. 
T 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


21. Select the correct matches. 
(lons) (Reagents) (Colour/Precipitate 
obtained) 
24 Violet colour which 
(A) | Cu (1, | 462549) 09 disappear slowly 
(B) | Fe* (I) | K,[Fe(CN), | (Y) | Blue 
(C) | Fe* (Ill) | К.| Ее(ОМ), | (2) | Chocolate brown 
(A) A - (I)- Y, В-(11)-2, С-(ІШ)-Ү (B) A -(III)-Z, B-(I)-X, С-(Ш)-Ү 
(C) А-(1)-4, B-(II)- Y, С-(ІШ)-Ү (D) A-(III)-Y, B-(IH)-Y, С-(1)-Ү 
22. Consider the molecules 
нас H Hae ж 
EA C=C 
C=C 
pes / H 
H Br H 
0) (1) 
Which of the following is/are true regarding (I) and (Il). 
(A) Dipole moment: | > 1 (B) Melting point: | > II 
(С) Solubility is H20. I > |! (D) Stability: | > II 
23. The possible product formed is/are OH 
аа vil шн Products 
(B) PhCH,OH Ph CCl, A 
(C) HCOONa 
(D) Ph- C- CH, 
| 
О 


Space for Rough work 
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25. 


26. 


27. 


28. 
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“CH, = CH- CH,OH —***- Major product is 


(А) “CH, =CH-CH, -CI (B) CH, = CH- CH, – СІ 
(C) (A) and (B) are in equal ratio (D) CH, - CH- CH, 

| 

СІ 


A —P"*75P* > ЗВ is a first order reaction. If A is a strong monoprotic acid and B is strong diprotic 


acid and reaction kinetic is studied by using a standard solution of NaOH required to neutralise 
reaction mixture at different instant of time, when initially we had taken some concentration of A. 
Now, it was observed that volume required after 970 sec was double that required initially, then 
half life of reaction is 

(A) 485 sec (B) 1942 sec 

(C) 3010 sec (D) 971 sec 


Which of the following is/are true about the salt bridge? 

(A) doesn't participate chemically in the cell reaction 

(B) ensures mixing of the two electrolytic solution 

(C) the ionic mobility of cation and anion of salt in salt bridge must be same 

(D) in IUPAC cell notation, it is not written if the electrolyte is same in both half cell having equal 
concentration 


Which of the following overlapping can be of two types either (o, x) or (л, ё) ог (с, 8) with 


appropriate internuclear axis as per the requirement of overlapping? 
(A) а, 254, г (B) s+p, 


(C) dy +d, (D) р, +P, 


Adsorption isotherms of three gases A, B and C are shown in A 

the following figure, where 0 is the percentage of surface area 9 

of adsorbent (powdered charcoal) covered by the дав and Р is Ж. 

the partial pressure of the gas over the adsorbent, then which С 

of the following statement(s) is/are correct? (Consider only 

monolayer formation) 

(A) At any finite value of pressure, A shows the highest extent 
of adsorption 

(B) At any finite value of pressure, C shows the highest extent 
of adsorption 

(C) Gas A has the highest critical temperature 

(D) Gas C has the highest critical temperature 


> 


70|--ү 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions of each 
paragraph. Each question has FOUR options (A), (B), (C) and (D). One OR More than One of these four 
options is/are correct. 


Paragraph for Questions 29 & 30 


All the boron trihalides except Bl; тау be prepared by direct reaction between the elements. Boron 
thrihalides consist of trigonal — planar BX3 molecules. Unlike the halides of the other elements in the 
group they are monomeric in the gas, liquid and solid states, BF and ВС!» are gases, ВВгҙ is a volatile 
liquid and Ві is a solid. Boron trihalides are Lewis acids because they form Lewis complexes with 
suitable bases. 


BF, + NH; ——>F,B – NH; 


However, boron chlorides, bromides and iodides are susceptible (sensitive) to protolysis by mild proton 
Sources such as water, alcohols and even amines for example BCl undergoes rapid hydrolysis. 


ВС) + ЗНО —B (OH); aa) + SHC...) 


It is supposed that the first step in the above reaction is the formation of the complex Cl3B --- OH; 
which then eliminates HCI and reacts further with water. 


29. Which is correct about the hydrolysis of BX3? 
(A) All BX; undergo hydrolysis to produce В(ОН) заа) and HX aq.) 


В) BF; does not undergo complete hydrolysis due to formation of H* [BF,OH| 


(B) 
(C) ВВгз does not undergo hydrolysis at all because it can not form H-bonds with water 
(D) All of the above are correct 


30. Which of the following is correct? 
А) B(OCH3)s is much weaker Lewis acid than ВВгз 
B) В(ОН) заа) behaves as a triprotic acid 
) 
) 


( 
( 
(С [НВО,] is a conjugate base of H3BOs;aq,) 
( 


D) BF; does not react with ethers 
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Paragraph for Questions 31 & 32 


The structure of unit cell of perovskite - a salt of lanthanum (La), manganese (Mn) and oxygen (O), has 
Мп? at each corner, oxide on every edge centre and lanthanum ion at the body centre. 


31. 


32. 


What are the coordination numbers of Mn, La and O respectively? 
(A) 6, 2,8 (B) 6, 4, 12 
(С) 8, 4,8 (D) 6, 12,2 


Considering the closed packed arrangement of ions, which of the following statement regarding 
the ionic radius is the most appropriate? 


(A) Faa > Гог (B) Қа > Гуе 
(C) edge length of unit cell = rpe +152 (D) None of these 
SECTION- C 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


Consider the following list of reagents: 
Acidified K2Cr2O;, alkaline KMnO;, CuSO,, H203, СІ», Оз, FeCl3, HNO; and Na2S203. The total 
number of reagents that can oxidise aqueous iodide to iodine is: 


Assuming covalent radii to be additive property. What is the iodine — iodine distance in p-di-iodo 
0 
benzene. Given the C — C bond length іп СН are 1.40 A and covalent radius of iodine and 
0 0 
carbon atom are 1.33 A and 0.77 A. 


Consider the statements:- 
(a) Inversion temperature (Т) = x x Boyle's temp (Ту) 
(b) Boyle's temp is determined by Virial equation when the value of 2" viral coefficient = y 


(c) The value of compressibility factor (Z) at critical condition = a 
үү 


Find the value of z + w — x — у. 


Space for Rough work 
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36. 


37. 


38. 


39. 


40. 


2 mols of an ideal gas of unknown heat capacity are in a piston fitted cylinder at 300K. The piston 
has a mass on the top of it that supplies a constant pressure. The piston is then brought into 
contact with a thermostat. Heat flows into the system causing the gas to both expand and change 
temperature. After the temperature has equilibriated, the work done by the gas on the 
surrounding was found to be 3.32 kJ. Also 14.94 kJ of heat flows into the system. What is the 
atomicity of the gas. Take R = 8.3 J К' тог! 


At 25°C, ksp of AgCN is 4x10 while ka of HCN is 4х107%. The value of molar solubility of 
AgCN in 0.01 M HNO; is 107: The value of x is.......... 


A certain hydrocarbon effuses 42 times slower as compared to Nə gas under identical 
conditions. The number of carbon atoms in one molecule of hydrocarbon is ‘p’ and index of 
hydrogen deficiency is ‘q’. Find the value of 'pxq'. 


Consider the following sequence of reaction: 

(CH, ), CH- C- NH, —#02_5 A —*9 —,B —99 6 Мон D — Е 
| 
О 

The no. of O-atoms in final product ‘E’ = x 

The no. of geometrical isomer of final product E = y 

Find the value of x + y. 


If n is the total number of pentasachharides of D — glucose obtained by C, — C; glycosidic linkage 
between successive pyranose from of D — glucose, then the value of n divided by 4 is equal to 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


zys 
41. The value of f(x) = tan ! sin EX *1cos*| 1-х || is 
2 1-х 2 


1+х° 
(А) f(x) - 5, If x e [0, 1) (B) f(x) - 5, If x e (20, 1) 
(C) Not finite, if x » 1 (D) f(x) - 5, If x» 1 
42. Which of the following statement(s) is./are true? 
(A) If I є В then z either lies on a circle х? + у? + 2x = 0 or on real axis excluding the point (- 
1, 0) 


(where z = x + iy) 

(B) If А = 44/5, then the points representing the complex number 3 + /5z will lie on a circle of 
radius 20 

(C) If 2=(2+а) +1ү3-а?, where a €R & а? <3, then locus of z for different value of a is a semi- 
circle with centre (2, 0) 


(D) If z((1+a)=b+ic & a «b? «c? =1, then 1*2 8 * Ib 


- , where a,b,c eR &z=x +iy 
1-iz 1-с 


43. If a,b & с are three vectors such that 


b & Gare necessarily coplanar 
b & C represent sides of triangle 
(C) à.b +6.с+са has the least value 2 


(D) a,b & č represent orthogonal triad of vectors 


Space for Rough work 
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44. 


45. 


46. 


47. 


If (t(x)-1)(x* +x+1) -(1(х)-1)(х9 +x? +1) =0 is true for all xeR-{0}, then which of the 
following statement(s) is/are true? 
(А) |f(x)|2 2, vx eR - {0} 


(x) has local maxima at x = -1 


(B) f 
(C) f(x) has local minima at x = 1 
(D) The value of definite integral | (cos x)f (x)dx =0 


-7 


Let a, b, c, d be non — zero distinct digits. The number of 4 digit numbers ‘abcd’ such that ab + cd 
is even is divisible by 


(A) 3 (B) 4 
(Ciz (D) 11 
In a triangle ABC, if tan A 2 2sin2C & 3cosA - 2sinB. sinC then possible value of C is/are 
(А) 5 (B) с 
(04 (0) = 


Let the function f(x) be trice differentiable and satisfies 1(1(х))-1-х Ухє(0,1| 
| 4 

If J= |f(x)dx and f"| 2120 
ШЕШЕ 


Then which of the following is(are) ігиге? 


miele 


(C) #"(х) = 0 has at least one root in x e ЕЗ 


(D) #"(х) = 0 at least one root in x 0 £) 
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2 2 


48. If P is any point on the ellipse х = 1, whose foci аге S, & 52. Let ZPS,S, =a 8 /Р5,5,-р 

then, 
(A) PS, - PS, = 2a, ifa>b 
(B) PS,+PS, = 2b, ifa<b 
(буа tai) a e 

2 2 1-е 

[2р2 

(0) tan S tan P. -. У8 2 9 [а уа? b” | 

2 2 b 

(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions of each 
paragraph. Each question has FOUR options (A), (B), (C) and (D). One OR More than One of these four 
options is/are correct. 


Paragraph for Questions 49 & 50 


x 


Let g(x)=x°.e™ & f(x) = fte” (1«3t*)? at 


f'(x) 


If L = lim ——- is non — zero finite number. 
хэ» 0) x) 


49. The value of C is 


(А) 7 B 5 
(С)2 (0) 
50. The value of L is,. 
(А) 2 (в) 2 
7 2 
5 Ё- 
Сур Dye 


Space for Rough work 
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Paragraph for Questions 51 & 52 


y = f(x)is parabola of the form f(x) = х? +bx+1, b is a constant. The tangent line is drawn at the point 
where f(x) cuts y — axis, also touches х? + у? = г. It is also given that at least one tangent can be drawn 
from point P to y = f(x), where D is a point at which у = |х — о] is поп- differentiable vo eR. 


51. For maximum value of b, the area of circle is 
Aj — в) = 
(А) УС (в) 2 
(С) x (D) 5л 
52. The value of L is,. 
(А) y =1-x? vx e[-1 1], ye [-1 0] (B) у-1-х2 v x e[-2. 2], y e [0,1] 
(C) у-1-х v x e[-2, 2], y e [-3, 1] (D) y 21-x* v x e[-1 1], y € [O. 1] 
SECTION- С 


(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


53. Let y =f(t) be a solution to the differential equation ФУ. гу = t^, then 16 im> is 


54. If PEIUS 2-B- 7 (a, b» 0) are the roots of the quadratic equation х2-2(а-1)х-а-3-0, 
о 


then the sum of integral value of ‘a’. 


55. If A & B are points on the parabola у? = 4ax with vertex O such that OA is perpendicular to OB 
44 
ЕГЕ) 
апа having length г; & гг respectively, then find the value of 112 
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57. 


58. 


59. 


60. 
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Let P(a, b, с) be any point on the plane Зх + 2у +2 = 7 then find the least value of 
2(а? +b? +°). 


If f(x) is continuous function and 
x 2 

F(x) = j| «rece 
0 t 


Then |F! (2)/ t (2) is.............. 


Let A and B be two 3x3 invertible matrices such that A is an idempotent matrix and 
det (adj B) = det (A) «det(A - A')" +det(adjA - I)" +L 

| In(1+t*)dt 
where L = lim 0 


"fe -1 —t)(tant-t)(1 - cost)dt 
0 


Then the value of det(B) 

Let r be the positive real zero of Р(х) = 9x? +7х° —9. If the sum 

Sor 420-9 + 4r асна oo can be expressed as the rational number (2) in the lowest 
term, then the sum of digits in (a + b) 


Ti, Т & Тз are three different taxies, each having З duly numbered seats for the passenger. 
Seven passenger аге to accommodated in these taxies. If probability that taxies Т; 8 T» are used 


to their full capacity is Т, m, n €N, then the least value of (n— 4m) is............ 


Space for Rough work 
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Physics PART -I 
SECTION- A 
1. B 
Sol. [Ма = mv, (1+ е)Со$Ө (1) 
uf Nat = m(V, - V, sind) (2) 


V, = К sin0 -u V, (1+ e)CosO 
eV, cos0 1-е 
> 


їап0 = 


"е 
АВ 
Graph must be hyperbolic. 
BCD 
N F, 
m 


№ =mg+Ncos6+ L sind 


Nsin0 =1' «frcos0 
(for inclined plane to move over horizontal surface) 


B 
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Sol. 


Sol. 


Sol. 


Sol. 


10 


Sol 1 


11. 


Sol. 


A € —— M á—— MÀ MM HH ———— — — € M € P € — анана 
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Heat taken from water to freeze 


m,L, = m,S, (0 -(4 0°c)) = Heat taken by crushed ісе = т, (0 - (-20°c)) 


AD 


f l= "| 12совво ne cosa] 
X X 


2 1 


A 

Motion of insect will be S.H.M as Plank is always horizontal 
fh-N'x (1) 

f -ma (2) 


D 
Motion of insect will be S.H.M as Plank is always horizontal 
fh-N'x (1) 


f -ma (2) 
C 
R.C circuit 
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2 
Z h N 
fr y 
М, " 
ang 
Ny N 
2 
Zo p M 
fr Y 
М, " 
ing 
X 


12. 


Sol. 


13. 


Sol. 


14 


Sol. 
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A 
R.C circuit 


SECTION- C 


9 
жі ТЕ B ыр 
t in T, at out 


1 ші Ч 
at net at in at out 


For pure Rolling = a= Hh 
Vertical line equation Lo sphere 


N - mg = та, |а - 7-3 
Ял сту сту | 2 (2 
ma 
N = mg + — 
y 2 


for not sliping 

то? цаг [mg + må) 
pct 2 

5 


Process will turn from endothermic to exothermic at point where slope of P-V graph satisfy the 
slope of adiabatic curve for same gas. 


e. Е PE. 
V V V, 


3 


Отоа = о, + Electro + External =AK-E 
{Final state is also in equilibrium} 


4 
V+V, 
| v -1, 
414. ob. 23 
v f 


Ат- fon = fo -5 
f, ! fov 


Difference in time interval of beep observed and produced is no. of oscillation multiplied by Ат. 
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18 


Sol. 


19 


Sol. 


20. 


Sol. 
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A 
н- АЕ Ас 


Top 
Hence beep produced for interval 
At+t' = 4sec 


2 
Air + 


Air | Water | Air 


Air 
Р-Р, = 28 
H 
e. -(e-27) 
H 
Es PA-[F. - Z) A 
R 
3 
BD =|, 
CD =I, 
ACDF and ABB'D aresimilar 
BB' BD 
CF CD 
А 
oA 


AACB апа ABDE are similar 
АС _ DE 
1-1, 1, 


АС 
E - Magnetic Pr essure 


22 Р 
Force = mE х Ргоѕес tion area 


4 
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Chemistry PART - II 
ЅЕСТІОМ – A 
21. BC 
So. Ее” +[Fe(CN), | —oFe* +[Fe(CN), | —> 
Fe, (Ғе (СМ), |, Blue precipitate 
Fe? + (Ғе (см), | ——эҒе, | Fe(CN), | Blue precipitate 
Ғе? + [Fe (CN), |" --- Fe, [Ее (СМ), | White precipitate 
Fe? +|Fe CN), | —+Fe| Ғе(С N), | Brown colour 
Си?" + [Ре CN), | —>Cu,| Fe( CN), ] Brown colour 
Fe* +S,02 ——>|Fe(S,0, ) | E +802 
violet EE 
22. ABCD 
Sol. (1) has higher dipole moment than (ІІ). 
нс м H 
с=с 
Ж Са 
H ы 
23. АВС 
Sol. H OH 
ES НЬ?! 4 H,O 30H | 
"c —— B o Ph-C—H + CCI, = СНСІ; ---> Н— ү OH 
Хэн NaOH a 
(cannizaro reaction) | -Н:О 
H—C—OH 
PhCH4OH + PhCOONa 6 
он 
HCOONa 
24. B 
Sol. (B) is major due to 6-membered cyclic transition state. 
25. C 
Sol. A »3B 
a 0 initially 
a-x 3x time't' 


Vy c a and v, eca-- 5x 


kc 2:909 90 5v, 
t 6v, - V, 
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26 


Sol. 


27 


Sol. 


28 


Sol : 


29 


Sol. 


30. 


Sol. 


31 


Sol. 


32. 


Sol. 


Putting v, = 2v, and at t= 970sec 


T ao IR 2.303 0.0971- 2.30310 
970 44) 970 
HE - 0-698 | _ 3010sec 
17 2.303x10 
ACD 
Fact 
ACD 


(A) d, ,*d, can do o or 6 overlap 
(B) ѕ + р, can do с overlap 

(C) а, “а, can do л or ё overlap 

(D) p, +p, can do o or x overlap 


BD 
Gas having higher critical temperature, shows higher extent of adsorption. 


B 


BF, forms addition product with water 


BF, +H,O—>H' [BF,OH] —*9.H,0* [BF,OH] 


A 
HBO; is monobasic and | B(OH, Ji is conjugate base of H3BO;. Also BF; (electron deficient) 


reacts with ether as: 
R,O + BF, ---|В,0 > BF; | 


D 

In the nearest neighbour of Mn**(0), there are six oxides (x) at the adjacent six edge centre, 
hence CN of 

Ми?” = 6. 

The nearest neighbour points to the body centre is the 12 edge centres where oxide ions (x) are 
present, hence CN of Ln** = 12. 

In the nearest neighbour of О? (x) there are only two Mn** on the adjacent corners, hence CN of x 
-2. 


В 

r(O*) +r(Mn®*) = 5 (i) 
r(O* )+r(Ln*) = = (i 
From (i) and (ii), 

r(O*)+r(Ln** ) > r(0*)-r(mn?*) 
r(Ln** ) > r(Mn** ) 
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33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


37. 


Sol. 
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SECTION - C 
7 
K,Cr,O;, CuSO,, H,O,,Cl,,0,,FeCl,, HNO, 
K;Cr,O, + 7H,SO, + 6KI— 4K,SO, + Cr, (SO,), +31, + 7H,O 
2CuSO, + 4KI —— Cu, |, + |, + 2K,SO, 
H,O, +261—1, + 2KOH 
Cl, + 2KI——> 2KCI + |, 
O, + 2KI+H,O—— 2KOH +1, +O, 
2FeCl, + 2KI——> 2FeCl, +l, + 2KCI 
8HNO, + 6KI——>6KNO, +2NO + 4H,O + 3l, 
2KMnO, «KI +H,O——>kIO, + 2MnO, + 2KOH 


9-6 


AB = ОА +ОВ = 20A =2 (ОР +РА) 
-2(РО-РА) (.-. ОР = PQ; AOPQ is equilateral) 
= 2(РО + covalent radius of С + covalet radius of ) 


= 2(1.40+0.77+1.33)=7.0A 


9 
Х-2,у-0,2-3,м/-8. 
7 
—w = 3320 = P „AV =nRAt 
=> АТ = Beets 200 
2x8.3 
=> Q=14.94kJ = nC, AT 
а-а аа ТОО: 4уав: тай! 
Р 2х200 


Also, С, = E «| where x = atomicity 
2 


C, 3 37.35 
R 2 83 


>X= 1.5=3 


3 
AgCN + H'——2Ag' «HON, ka = 


0.01- x X X 
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38. 


Sol. 


39 


Sol 1 


40. 


Sol. 


k 2 
Кы =—2=10° = 
1 k 0.01- x 
“2 Keg iS sufficiently small, 0.01 -x ~ 0.01 
->х-107%М 


4 
Hydrocarbon is C4Hs 


fuc 1 My, 

TN, 24/2 NM 

Мс = 28x 2 = 56 
2x4+2-8 
== = 


DBE /DU = 1 


Final product E is 


x=4andy=0 Me Me 


OH 


7, 


он /5 


pentasachharides derived from D - glucose 
Each of the five monosachharides may be either о -D-glucose or p - D — glucose, thus total 


pentasachharides possible = n = 2° = 32 


Answer is = =8 
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Mathematics PART - Ill 
ЅЕСТІОМ – А 
41. АС 
Sol. Use formula of 2tan ' x 
42. ABCD 
22 22 E = = 
Sol. (A) 5 22 +2+2=0012= 7 


241 241 
(B) = 45 let o - 3 J5z 


lo - 3|» V5 x 4 5 = 20 

(C) z -(2«a) «i J3-a? - x «iy 
х=2+а&у=\3-а° 

=> (x-2)«y? E 

(D) 2(1-а) -0-1с & а? «b* «c* =1 


Plz ae Ib 
1-і? 1-с 
43. АВС 
So. (5-4 -8 - «ef »2У45>0 
ар iE 27 
91919125 àb20— 5 аһ>-5- 
2» af - 2» (àb) = 27 
any 27 
44. ABCD 
2 
Sol. Цх)-2 * xal xao 
X X 
45. ABD 
Sol. (Four odd) + (Four even) + (Three even + Three ода) + (Two even + Two odd) 
=5 C, 41* C,.4144 C,.°C,.414 4C,5C, x 4x4 
= 1584 
46. CD 


Sol. 3cos A = coa(B-C)-cos(B+C) =cos(B-C)+cosA 
2cos A = cos(B - C) = –соѕ(А +26) 
2 = (tanA.sin2C - cos2C) 


47. ABCD 
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So. — f(f(x))=(1-x) > f(t) -1- f (t) 
f (t) - f^ (t) 21 


=> f(x)+f(1-x)=1 


48 ABC 
Sol Facts 
49. С 

50. D 


Sol. (for Q. 49-50) 


xe? (1 зер 


51. В 

52. D 

Sol (for Q. 51-52) 

1 
Ола, = 2r = 
m 
SECTION - C 

53 


. 8 
Sol.  1*orderlinear DE 


54. 5 
Sol. f(x) 2 x* -2(a+1)x+(a-3) 


55. 8 


ua 
орь 

= 
оог 


Sol. =16 


a 

VAT 
oiv 

+ 

= 
Nolin 
Қала. ae, 

fed) 

го 


56. 7 
Sol. (3i+2j+k).(ai+bj+ck)< va? +b? +0? /9+4+1 


57. 7 
Sol. F'(x) -(2x+3) f(x) dx 


58. 5 
Sol. Newton Leibnitz’s Rule 


59. 4 

Sol. Sum of AGP 
60. 8 

Sol. Facts 
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• Each subject (РСМ ) has 30 questions. 
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• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART -| 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


Two identical blocks of metal are at 20°C and 80°C respectively. The specific heat of the material 
of the two blocks increases with temperature. Which of the following is true about the final 
temperature T; when the two blocks are brought into contact? (assuming that no heat is lost to the 
surroundings) 

(A) T; will be 50°C 

(B) T: will be more than 50°C 

(C) T: will be less than 50°C 

(D) Т; can be either more than or less than 50°C depending on the precise variation of the 
specific heat with temperature. 


An electron in an electron microscope with initial velocity v,i enters a region of a transverse 


electric field E,j. The time taken for the change in its de-Broglie wavelength from the initial value 
of à to 2/3 is proportional to 


(A) Eo 
(B) 1, 


In the circuit shown below, all the inductors (assumed Vas 

ideal) and resistors are identical. The current through the SOTTO | АА | 
resistance on the right is | after the key К has been 
switched on for along time. The currents through the 

three resistors (in order, from left to right) immediately T 

after the key is switched off are | | 


(А) 21 upwards, | downwards апа | downwards 
(B) 2| downwards, | downwards and | downwards 
(C) | upwards, | downwards and | downwards 

(D) 0, | downwards and | downwards 


The moments of inertia (in kg-m?) of a non-uniform circular disc of mass 1 kg and radius 25 cm 
about four mutually perpendicular tangents AB, BC, CD and DA are 2, 4, 6, 7 respectively (the 
square ABCD circumscribes the disc). The distance of the centre of mass (in m) of the disc from 
its geometrical centre is 

(A 


Noho 


) 
(B) 
(C) 
(D) 


A small box resting on one edge of the table is struck in such a way that it slides off the other 
edge, 1 m away, after 2 seconds. The coefficient of kinetic friction between the box and the table- 
(A) must be less than 0.05 

(B) must be exactly zero 

(C) must be more than 0.05 


(€(————————ÓÓÓ————————————————— 
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(D) must be exactly 0.05 


A ray of light incident parallel to the base PQ of an isosceles right 8 
angled triangular prism PQR suffers two successive total internal 
reflections at the face PQ and QR before emerging reversed in direction 

as shown. If the refractive index of the material of the prism is u, then 


(A) u» X5 

(B) 43 «u« 4/5 Q P 
(C) V2 АЈ 

(D p> v2 


A rigid body in the shape of a “V” has two equal rams made of uniform rods with an angle 0 
between them. When the body is suspended from one end, the other arm is horizontal. The value 
of 0 is 


1 
(A) cos" m 
(B) cos" 5 
(C) cos" 1 

1 
(б) cos" © 


AAAAAAN 


A composite string is formed by joining two string of equal 4 String 1 String 2 
length but different mass per unit length and stretched poc per 
between two rigid supports. The string 2 has mass per 4 


unit length 4 times the mass per unit length of string 1. A 
progressive wave, travelling in string 1 to the right, is 
incident on the boundary what fraction of incident energy 
goes in string 2? 


(A) 1/8 
(B) 4/9 
(C) 2/3 
(D) 8/9 
A sphere of mass 1 kg and radius 1 m rolls on a horizontal surface with A 


a speed 4 m/s. The force by one half of the sphere ABC (line AC is 
vertical) on the other ADC is (in N) 


(A) 
B) 2 B 2 
(C) 3 
(D 4 


The diagram of a logic circuit is given. The output 
of the circuit is represented by 

(A) W.(X+Y) P 
(B _ W.(X.Y) 52-5 
(С) W+(X.Y) 
(D) W+(X+Y) 


| 
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11. 


The minimum speed of flow of water through a long cylindrical pipe of diameter 2 cm so that the 
flow becomes turbulent is (density of water = 1 x 10? kg/m, viscosity of water = 1 x 107 N-s/m?, 
Reynold’s number for critical velocity = 3000) 


(A) 1.5 m/s 
(B) 0.15 m/s 
(C) 2 m/s 
(D) 1 m/s 


3 
Two identical metallic sheets of area ш, 
17х27 


т? are arranged parallel with some separation 


between them in vacuum. Thermal energy at a constant rate ‘P’ is generated in one of the sheets 
by passing current through it. In steady state, the temperature of the other sheet is found to be 


300 К. The value of P (in KW) is | o = Hos me. 
3 mK 


о о № ~ 


The lower end of uniform string whose upper end is attached to ceiling, is oscillated simple 
harmonically with a frequency f and amplitude A. The relation between A and f, if the maximum 
acceleration of the particle is equal to the acceleration of wave is (g = acceleration due to gravity) 


(A) xrfA=g 

(B  2xfA-2g 
(С) «4"ЖА-( 
(D _ ёт А=9 


An eye can distinguish between two points on an object placed 25 cm from the eye if they are 
separated by more than 0.22 mm. A compound microscope of 20 D objective and 10 D eyepiece 
separated by 20 cm is used to view this object. The final image is formed at a distance of 25 cm 
from the eye. The minimum separation between two points which can now be distinguished (in 
mm) is nearly. 


(A) 001 
(B 0.02 
(C) 0.04 
(D 0.05 


A sonometer wire of length 1.5 m is made of steel. The tension in it produces an elastic strain of 
1%. If density and Young's modulus of steel аге 7.7 x 10° kg/m? and 2.2 х 10'' N/m?, the 
fundamental frequency of the wire (in Hz) is nearly 


(A) 178 
(B) 200 
(C) 700 
(D 188 


It is observed that output power from а (non-ideal) cell is same when the current through it is 
either 2A or 8A. The output power will be maximum for a current (in A) of 
(A) 


Oo со 


(B) 
(C) 
(D) 
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A gas enclosed in a vessel at an initial pressure of 144 cm of Hg, is being pumped out of the 
vessel by means of a piston-pump. The pressure reduces to 36 cm of Hg after two strokes. After 
another two strokes, the pressure (in cm of Hg) is 


(A) 8 
(B) 16 
(C) 12 
(D) 9 


In the adjacent circuit, initially capacitors A and B are 
charged by voltage 2s and « respectively. Initial current 
through the inductor is zero and switch ‘S’ is closed at t = 0. le | 
The maximum current through the inductor is 


C 
А ele Т N 
С 
(В) ШЕН +Ce ү” -Ce 
[2c ісі 
(С) £,|—— 
VL 
С 
(О) “Үз 


A solid cone of height h with heavy mass attached to it floats 
upside down in water, as shown in the figure. In equilibrium, 
water reaches a height h/2. When displaced downward slightly 
and released, it performs simple harmonic motion. The 
frequency of these oscillations is 


1 [6g 
A с=з d 
(A) 2nN h 
1 [g 
B MIA 
(B) 27 Nh 
1 [8g 
C зы. |22 
(© 2n V h 
1 [89 
D мене, (М. 
(0) 2n V h 
From a fixed support O, hangs an elastic string of negligible mass and natural — ^^"^ 
length L. Masses m, and m; attached at the lower end, elongate the string to 2L. 
When тг is removed gently, m, is able to bounce back to О. The ratio m2/m, is 
(assume that the string does not obstruct the motion of т) 2L 
(A) 1 
(B) 2 
(C) 3 
(D) 4 m; 
m» 
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21. 


22. 


23. 


24. 


A point charge Q is placed at Consider a triangular 


surface having vertices at (a, 0, 0), (0, а, 0) and (0, 0, a). The flux ( 
of the electric field through this surface is С 

а ~~ 
ду © \\ 
SEE L~ 


(222 


N 


A system consists of two coaxial circular current carrying 
rings as shown in the figure. Their self inductances аге L, 
and Lə respectively and M is the coefficient of mutual 
induction. They carry current in the indicated directions. 
The magnetic energy of the system is h А 


(А) shit «SLE -Mij, 


(B) TLR + SLE + Mil, 
dcs Min Zin Lens: 

(C) zhi + 21-і Mii 
Е РАСТАЛДЫ ОТ 

(D) 2 Li? + 2 ГБ + 9 Mii, 


The main scale of vernier callipers reads in mm and its vernier scale is divided into 8 divisions 
which coincide with 5 divisions of the main scale. When the two jaws touch each other, the zero 
of the vernier coincides with the zero of main scale. When a rod is tightly placed along its length 
between the jaws, it is observed that the zero of vernier scale lies just left to 36" division of main 
scale and fourth division of vernier scale coinides with one main scale division. The measured 
value is (in cm) 


(A) 3.66 
(В) 3.55 
(C) 3.65 
(D) 3.56 


The number n of f particles emitted with energy E is given by n « (E -Е) x VE , where Emax is 


the maximum energy released іп В decay. The maximum number of antineutrinos would come 
out with energy approximately equal to 


max 


E 
хаг э 

4E nax 
Bo ES 
(C) Б 
(D) zero 
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26. 


27. 


28. 


29. 


30. 
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Four bulb are connected as shown in the figure. Their ratings B, Q Q в, 
аге: 
Bulb Rating 

1 24 W, 6Q Bs Q Q B, 

2 48W,30 

3 72W,20 

4 72W,20 
The maximum power produced by the combination is 
(A) 216W 
(B) 208W 
(C) 307 W 
(D) 117W 
A circular ring of radius 1 m and mass л kg suspended from the ceiling with 22/2224 
the help of an ideal string, carries a current |. In the presence of a uniform - 
horizontal magnetic field of 1 Т, the ring remains in equilibrium with its plane B 


horizontal. The current | is 

(A) 10 A is ACW direction when viewed from above. 
(B) 10 A is CW direction when viewed from above. 
(C) 5 Ais CW direction when viewed from above. 
(D) 5 Ais ACW direction when viewed from above. 


A coherent parallel beam of light of wavelength 2, is incident 
normally on the plane of slits. Slit S4 is covered by a thin 
slab of refractive index џ = 1.5 and thickness t = 1 x 10? m. 
The separation between the slits is d = 1 mm. The distance 
of the central maxima from point O is 


(A) 0.5 cm 
(B) 1 cm 
(C) 1.5 cm 
(D) 2 ст 


The maximum and minimum amplitudes of an AM wave are 10 V and 3V respectively. The 
modulation index is 


(A) 0.3 
(B) 10/3 
(C) 13/30 
(D) 7/13 


The dominant mechanisms for motion of charge carriers in forward and reverse biased silicon p-n 
junctions are 

(A) drift in forward biased, diffusion in reverse biased. 

(B) diffusion in forward biased, drift in reverse biased. 

(C) diffusion in both forward and reverse biased. 

(D) drift in both forward and reverse biased. 


One mole of an ideal gas undergoes a circular cycle centered at — P(atm) 
4 atm, 4 lit as shown in the diagram. The maximum temperature 
attained in this process is close to 


(A) ЗОВ 
(В) 36/8 
(C) 24/8 
(D 16/8 


2 4 6 V(lit) 
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Chemistry PART - Il 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


In ccp structure of mixed oxides, the lattice is made up of oxide ions. Tetrahedral voids are 
occupied by divalent X** ions and octahedral voids are occupied by trivalent Y?* ions. If only 
12.5% of tetrahedral voids are occupied, then the fraction of octahedral voids occupied is: 


(A) 0.75 
(В) 0.50 
(C) 0.40 
(D 0.25 


Cyclopentane —z^" [x] Э LY] [Z] 


(1 еду.) 
Here [Z] is 
(A) Pentanal 
(B) Pentan-2-one 
(C) Pentane-3-one 
(D) Pentane 1, 5, dial 


Which of the statement is correct? 
(A) Li, when burnt in air, gives monoxide, peroxide and superoxide 
(B) On heating LizCO3, ШО and CO» are formed 
(C) Among alkali metals, Li metal has high І.Е. and impart no colour to flame 
(D) 504 forms alum 

In which of the following reaction XeF, is not reduced to Xe? 

(A) XeF,4 + О.Р 


(В)  XeF, + Н, 
(C)  XeF,+KI 
(D  XeF, + SF, 


Which of the following is incorrectly matched? 

(A) | Al(OH), | (aq) +NH; (ад) — 99 "** 5 white precipitate + liberation of NH, 
(B) Pb*' (aq) + 2Br- (aq) —— Red precipitate 

(C) Bil, (black precipitate) + H,O(/)—5— orange precipitate 

(D) S^ «Na, | Fe (CN), NO |—> Purple colouration 


pH range of a basic indicator (1ОН) is 3.3 - 4.7. What is the minimum value of [In* |/[InOH] 
above which the solution assumes only the colour of In* ion? 


(A) 4 
B) 5 
() 6 
(D) 7 
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38. 
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40. 


41. 


42. 


43. 
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200 cm? of 0.50 М Н:С:О, solution was shaken with 9.0 g of activated charcoal for some time. 
10 cm? of filtrate required 32 cm? of 0.25 M NaOH for just neutralization. The amount of 
adsorption of acid per gram of adsorbent is. 


(A) 29 

(B 0.29 
(C) 7.29 
(D 184 


The reduction potential at 25°C for Ғе?” / Ғе?” electrode is 0.718 V. If E? --0.44 V and 


Fe? /Fe 


E UN --0.04 V the ratio of molar concentration of Ғе?” ion to that of Fe% ion in solution is 
E = 0.06,log5 = 07 

(А) 5 

(В) 0.5 

(С) 0.005 

(б) 0.05 


In Kjeldahl’s method the gas evolved from 1.731 g sample of a fertilizer is passed into 50 ті of 
0.20 М of Н504. 25 ml of 0.19 М NaOH are required for the titration of unused acid. The 
percentage of nitrogen by mass in fertilizer is: 


(A) 42 
(B) 5.25 
(C) 4.75 
(D 68 


What volume of NH; gas at NTP will be required to be passed into 30 ml of 1 N HSO; to bring 
down the acid normality to 0.2 N. 


(A) 408 mL 
(B 53.76 mL 
(C) 537.6 mL 
(D 408ті 


24.0 g of diborane is treated with excess of ammonia at low temperature. The addition product so 
obtained is heated to 200°C and then cooled to room temperature. The colourless liquid so 
obtained weighs.....(Consider atomic mass of Boron = 11) 


(A) 810 
(B 69.439 
(С) 8.59 
(D 46.299 


(А) Ka[Ni(CN)4] 
(B) | Nas[NiCl4] 
(C) Ka[Zn(CN)4] 
(D МСО), 


For the coagulation of a particular colloidal solution, the order of coagulation values of some 
electrolytes is in the order : AlCl; > Ма5О, > МазРО, 
Which of the following conclusions is incorrect for such a colloidal solution? 
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44. 


45. 


46. 


47. 


48. 


(A) Counter ions in the electrical double layer around the colloidal particles are negatively 


charged. 
(B) It may be basic dye sol such as methylene blue. 
(C) In electrophoresis, the sol particles move towards the anode. 
(D) In electrosmosis, the dispersion medium moves towards the anode. 


Consider the following reactions: 
(i) NH,NO, —^— Products 


(ii) (NH,), Сг,О, —-— Products 
(iii) Hg(NO, ), —-— Products 
(у) ^^ Na(NH,)HPO,, 4H,O — — Products 


What is the sum of the oxidation states of nitrogen ‘N’ in the compounds (product) formed in the 
above reactions? 


(A) 2 
(B) 6 
(C) 5 
D) 3 


If 10* is the factor by which solubility of AgBr(s) [Ksp = 101% changes with respect to initial 
solubility, when it is dissolved in 0.01 M NaBr (aq) solution. The value of ‘X’ is: 


ол оого 


‘X’ is one of substance formed when SO; апа РС» react together. It is a fuming liquid which 
dissolves in water to give a pungent smelling aqueous solution which turns blue litmus red. The 
“fuming liquid” is 


(A) SO2Cle 
(B) HCl 
(C) ЗООС 
(D 50: 
Which of the following is not addition Homopolymer? 
(A) Polystyrene 
(B) Teflon 
(C) Melamine 
(D) Polyacrylonitrile 
Which of the following compounds does not decarboxylate on heating? 
(A) О 
СООН 

(В) СООН 

СООН 
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(C) o 
CH, = CH- CH, - C- OH 


(D) DS 
COOH 
Which of the following statement is correct? 
(A) Anglesite is a sulphate ore with +4 oxidation state of the metal 
Corundum is a sulphide ore with +3 oxidation state of the metal 


(B) 
(C) Argentite is an oxide ore with +1 oxidation state of the metal 
(D) Siderite is a carbonate ore with +2 oxidation state of the metal 


h 

) Vitamin C and D are water soluble 

) Vitamin Ве is known as pyridoxine 

) Morphine is used as antipyretic 

) Vitamin E is also known as cyanocobalamin 


MnO, 


OH 


OH PCC/ CHG}, 
The compounds ‘X’ and ‘Y’ respectively are 


(А [— = 
O O 
OH CHO 
B) [— = 
O O 
OH COOH 
(C) [— mE 
O O 
CHO CHO 
(D [= Е 
О О 
СООН CHO 
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52. 


53. 


For H-atom, as the orbit number increases, the distance between two successive orbits (r4 
radius of first orbit) 


(A) Increases by 2r, 

(B) increases by (2n + 1)r;, where n is higher orbit 
(C) increases by (2n + 1)r;, where n is lower orbit 
(D) remains constant 


The major product of the following reaction is: 


COOC,H, 
NH, - CH, - CH, - NH, + | Pyridine, Products 
COOC,H, 
(A) f 
N 229 
( Х 
| О 
Н 
(В) i 
N 229 
б 1 
NH, lO 
OCH; 
(C) j 
ша 
! ос-н; 
Н 
(б) | 
ү 
| ос-н; 
Н 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


54. 


55. 


56. 


57. 


58. 


59. 
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Cold and dilute NaOH »Products 


Hot and conc. NaOH 


» Products 


The product which is not common in (i.e. present in one but not in the other) both the reactions is: 


(A) Маосі 
(B) _ NaCl 
(C њо 
(р) NaClO; 


For a first order reaction in gaseous phase, A——->B+C+D, starting with initial pressure 400 
mm. If the total pressure after 2 hours is 800 mm, the value of rate constant is: 


(A) 4.63 hr 
(B 0.2546” 
(С) 0463! 
(D 3.46 hr 


Which of the following statements is correct? 

(A) D-Glucose and D-Fructose do not reduce Fehling’s solution. 
(B) Glycogen and dextrin are reducing sugars. 

(C) a-D(+) glucopyranose is an example of hemiketal. 

(D) Reduction with Ма-На/Н;О, D-Glucose gives D-Sorbitol. 


Glycerol can be oxidized to the lowest carbohydrate by using: 
(A) Bi(NOs)s 

(B) dil. НМОз 

(C) conc. HNO; 

(D) Fenton’s reagent 


5 moles of an ideal mono atomic gas are heated from 300 K to 600 K at constant volume. The 
entropy change during the process is: 
(A) 6.30 cal/K 


(B) 10.39 cal/K 
(C) 0.63 cal/K 
(D) 3.46 cal/K 


Which of the following alloys does not contain copper? 
(A) German silver 


(B) Magnelium 
(C) Gun metal 
(D) Bronze 
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60. In the following reaction sequence: 


ЖБ А . 
a HBr A Mg / ether B i) СОг. C 
ii) H4O 


HCI Mg/ether ) СО, 
D — ——»- E — аа d F 
Peroxide ii) НҙО 


С and F respectively are 


СН,СООН 
(A) coo: an CY 

COOH 
(B) aec and 


СН,СООН СООН 


апа 


СН,СООН СН,СООН 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


Number of six digit numbers whose sum of the digits is 49 are 


(A) C 
(B) 6 

(C) "Cs 
(D 1200 


A square matrix A satisfies the relation A? = 21 — А, where | is the identity matrix, 
A? = КІ + PA, then P + K is equal to (where P, K e В) 


Ss 
x? 41-2xsinx 
) continuous at x = 0 
) an odd function 

) an even function 
) 


dx = tan" (f(x)) + c, then f(n) is 


If f(x) = ||sin(|x| — 2)| — 3], then 
(A) f(x) is continuous but not differentiable at x = 4 
(B) f(x) is discontinuous at x = 4 
(C) f(x) is differentiable at x = 4 and f'(4) = cos 2 
(D) f(x) is differentiable at x = 4 and f'(4) = —cos 2 
5100 сіп20  sin30 sin 60 
> yo Het is equal to 

cos0 cos^0 cos^0 cos? 0 
(А) cotd+ 22008086. 

sinO0cos' 0 
(Bj, қайсы ЗЫН. 

біпӨсов” Ө 
(Qj: аве 

51100570 

(D) 21 tan 0 


Р 
(09-11) (x)dx and Қ0) = 1, then ГК) )dx is equal to 
0 
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67. 


68. 


69. 


70. 


71. 


(C) 2 x (Sh +C 
2-e e-2 

(D) zur 
2-e 2-e 


In AABC, the sides а, b, c are the roots of the equation x? — 12x? + 47x — 60 = 0. Then 
COSA ” со58 " cosC , 


E b is equal to 
@ c 
e = 
© + 
о 2 


If the radii of the circles x^ + y? – 4х — 6y – 12 = 0 and х? + у? + 8х + 10у + 32 = 0 are increasing 
uniformly with respect to time as 0.2 unit/sec and 0.3 unit/sec respectively. If t; and ї are the time 
when they touch each other, then |t; — | is equal to 

(A) 116 seconds 

(B) 76 seconds 

(C) 68 seconds 

(D) 108 seconds 


|f 405° x«cos* x+c08? x+... satisfies the equation t? — 20t + 64 = 0, then number of (x # nz) values of 


The vertex A of an equilateral triangle ABC is (5, 4) and the sides AB and BC are the members of 
the family of lines /x - my +n = 0. If /,m,n are in A.P., then area of triangle ABC is 


a 6 
(B 10,3 
(0/44 
(D 13,3 


Domain and range of the function f(x) = (іп (зх) += is E: 4 and (о, 5л | respectively, 


then 2a + b + c + 6d is equal to 


(A) 1 

(B) 243 

(С) м 

(D) none of these 
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73. 


74. 


75. 


76. 


77. 
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n 


Let f, (8) = Yasin’ (250) . Then which of the following is correct? 


k=0 

(А) £f З р 
8) f Эл |+! 
(С) teln) =1 
(0) f 2-5 


Let A = (x: x – 1| < 3} and B = (x : х2 — 2ax + a° — 4 > 0} be two sets. 
If A В = {x :-2 < x < 1}, then the possible integral value of a is 


— WON 


{ : | “1 
Let t be n" term of a geometric progression with common ratio r. If r < 0, "à = — 


8 


апа ts + t; = 100 and t; = 2 , then the value of a + bis (a and b аге соргіте numbers) 


(A) 37 
(B 83 
(C) 50 
(D) 42 


Consider a triangle РОН and р, а, г denote the length of the sides opposite to vertices P, Q and R 
respectively. If p, q, г are in A.P. and x^ + 3x + 5 = 0 and 3х? + px + r = 0 have a common root. 
Then the sum of inradius and circumradius of triangle PQR is 


(А) 7 
e 2 
o 2 
о 7 


n 20 
Let f(n)= > 23 (=| -tan! J ‚ k #0. If the value of У (#(п) +#(п-1)л) is mz, then the vale 


k--n n-2 
of m is 
(A) 100 
(B) 98 
(C) 99 
(D) 117 


770 
Ga "С, = = y l , then the value of n is equal to 


none of these 
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78. 


79. 


80. 


81. 


82. 


83. 


эү. AN, 2 (n31), ,. sten) Е Е essa 
Let = [[11-— |; м= [TI ; N= | [~———, then the value of + M + № is 
n=3 n n-2 N +1 n=1 1+ 217 
(А) 0 
(В) 1 
(С) 8 
(0) 10 


Given that zi, 22 апа z3 are complex numbers with |zi| = |22| = [23| = 1,21 + 22 + Za = 1 and 212223 
= 1, then |(z; + 2) (22 + 2)(Z3 + 2)| is equal to 


A restaurant has 5 menu items. If the first 4 customers each choose one menu item at random, 
the probability that the 4” customer order a previously unordered item is m where m and n are 
n 


relatively prime positive integers. Then m + n is equal to 
(A) 179 

(B) 

(C) 207 
(D) none of these 

Let circles С; and C» on Argand plane be given |z + 2| = 4 and |z – 1| = 10 respectively. If a 


variable circle |z — zo| = r be inside circle С» such that it touches C, externally and C; internally, 
then locus of zo is a conic whose eccentricity is 


& 5 
8) = 
€ $ 
о ZZ 


Let f: R > R be a differentiable function such that f(1) = 1, f(2) = 20, f(-4), f'(0) = 0 and 

f(x + y) = f(x) + f(y) + Зху(х + y) + bxy + cx + у) + 4v x, y є R where b, c are constants, then 
number of solutions of the equation f(x) = x^ + 4e* is equal to 

(A) 0 

(B) 1 

(C) 2 

(D) 3 

Consider a tetrahedron ABCD with AB = 12, CD = 6. The shortest distance between the skew 


lines AB and CD is 8 and the angle between them is If the volume of tetrahedron is v, then 


is 


MAOA 
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85. 


86. 


87. 


88. 


89. 
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Let f be a differentiable function on R and satisfying f(x) = -(x? -Х +1)e* + fet (y)dy Л (1) + 
0 


999» 
Оо Ооо 


The radius of the circle passing through the vertices of the triangle formed by a pair of straight 
lines 23x? + 26xy + 5y° = 0 and Зх + y - 1 = 0 is 


(A) 5 

B) м3 
(C) 29 
(D 2/3 


2 2 
The number of integral values of a for which three distinct chords of the ellipse op ieu 
а a 
2 


passing through the point [20a -£| are bisected by the parabola y? = 4ax is 


Let f(x) be a continuous function which takes positive values for x > 0 and satisfy 
[f(t)at = x f(x) with f(1) = 7 Then the numbers of values of x in [0, 4x] for which 
0 

f(x) = cosec x is 

4 
3 
1 
0 


The director circle of an ellipse is х2 + y^ — 16x = 0. One end of the major axis is (3, 5), then one 
of its focus is 


(A) (8«3/3, 42) 
в) (в-3-2,3-/2) 


37 3 
(©) 2 2) 


37 -3 
(D) (2.2) 


If 81, 82, Өз є (0, Зл], then the number of ordered triplets (04, Ө, Өз) which satisfy 
1 + cosec* 6,)(2 + сої“ 0)(4 + sin 403) < 12 sin? 04 are 


( 

(A) 18 
(B) 36 
(C) 72 
(D) 48 
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2019 2019 
90. If 4 = ax and |, = a , then his equal to 
2017(5 +2x-x?)(1+e%*) 2017 (5 +2x-x°) 1, 
1 
(А) 2 
(B) 2 
(C) 0 
(D) none of these 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION- A 
1. B 
Sol. At higher temperatures, specific heat is also higher. Therefore, block with higher initial 


temperature will suffer less change in temperature. 


2 2 
У = JV, * Vo 
у, =u, ар 
E 

Vy =94+ 4 
m 


t= Ут, t 4, 
qE, 

3. A 

Sol. When switch is closed 2l І 
Initially circuit is іп steady state current through each > | > | 
resistor as all are identical and are іп parallel L2 Li 
combination. When switch is off current through Li | I 1 1 
and Lə just after unchanged. So flow of current Т 
remain same. | | 
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In right and middle wire current is | downward and in 


21 
left wire current is 21 upward с ӨМІР ШШ 


< 
4. A 
Sol. lon + M(R + у) = 15 22) 
Їл  m(R - y = h ...(ii) 
from (i) and (ii) 
lı - l3 = тА - у) - (R + у)? 
lı — lz = m(2R) (-2y) ...(iii) 
l, - m(R + х)? =|, ...(iv) 
la -m(R-x)* =l, ...(V) 
From (iv) and (v) 
(5-1) = m[(R - х)? - (R + 3)*] 
(l2 — l4) = m[(2R) (-2х)| (М) 
from (iii) and (vi) 
distance from CM from O 
E fy? +y? 
=н (l,-I,)? + (1, –1,)? , putting values d = 5 т 
5. A 
Sol. Velocity after time t, v = Vo — ugt umg 
— Vo > 2ug 24) Vo 
Displacement in time ‘t а= ug ECT EE 


1 
$ = мї ді? 
0 219 


1 Ч 
1= 2v, танд) > V, (4+ а) ...(ii) 
From (i) and (ii) 

T >2 
2 ug > zug 


— и < 1/29 
=> и < 0.05 


6. А 
Sol. 45 4 r » Өс ...(i) 
45 —r » Өс ...(ii) 
90? » 20c 
45? > Өс 
sin 45° > sin Өс 
1 се. 
J2 н 
и> v2 
taking equation 2 only 
45 – 0c > г, sin (45 — Өс) > sin r 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


Sol. 


13. 


Sol. 
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—=cos 0, - sino, > oe 


42 u 


2 
= 
В fode w—-1>2> p> 5 
u 


f£cos0 = 4 cos? 9 
2 2 


соѕ Ө = 1/3 С, 


F= 


2 2 
т [у 3R _ Зту -3N 
2 (В) 8 16R 


C 


Associative Law 
(М + X)-(W + Y 2ZW + (X Y) 


B 
Use, N = ыш 
n 


С 
In steady state, 

САТ“ = 2 сА(300)“ 

and P + cA(300)* = 2 cAT* 
-. P = 30A(300)* = 3 kW 


D 
Wave speed v = /gx 


у_ ONCE 482214 
PNE 2 


^. А(2лї)° -3 х 
i.e., Зл2ЃА = 9 
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14. C 
Sol. м-21-2|-2 
Ч, f, 2 
5,6 шыл 0.04 тт 
11/2 
15. А 
Sol. fo! T 116 1 МЕ 
22%ы 22үр 2/Np 
16 С 


So.  P-Ei-it 


and i= Eu [Рах 
2r 


17. D 
P, n 
Sol. — = C^, n: no of strokes 
Р, 
18. B 
Sol. Using conservation of energy A 
1 1 ge Y 4 +3Ce/2| |-3Сє/2 
5009 «50 = (С 253 + Шта lel 
2 2 
eg e OE iue 
2 4 2 А 
2 2 Imax 
5Ce' 96е — їр 
2 4 Deas 53052 |2022 
2 
Bes es ісів 
4 2 
i хайж 
тах 2L 
19. A 
ac 1-1 а ЛЫГ 
Sol. In equilibrium (m + m’) = 2^ 5 tan" орд (a : semi-vertical angle of the cone) 
When displaced slightly by y 
1 (h ү 
f = (т тэд л tan? 
= mama- (Py ta a 
___60У 
h 
бе 0109 
2nVh 
20. C 


Sol.  (m,«m,)g-KL 


КІ? = mg- 2L 


A €—— € À M——Má M M M ———— M M анги -ниэмииэииниэсээииэс: 
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21. D 
Sol. Consider a pyramid of square base of side Зах 
22. В 


Sol [ыд + fLodigiy + f (Mdij, -Мад) 


= [ай + [144 + |М) = shi +517 + Mij, 


23. В 
Sol. M.S. reading 35 mm 
X+4V=nM 
X= nM – 45м 
8 


Х<1ттїогп=3З only 


50, атар ium 
2 2 


г. reading = 35 + 0.5 mm 


= 3.55 cm 
24. B 
Sol. Maximum number of B particles will be emitted when dn/dE = 0 
i.e. at E = Enar 
5 


: ; 4 
Thus, maximum number of neutrinos would come out energy g Ema 


25. D 
Sol. Maximum p.d. can be 18 V 12V 6V 
9x4 36 Q Q 
eq = ----О 
9-4 13 
Раа = 117 W SQ Q ov 
26. A 


Sol. In equilibrium T = mg and RT = хВ°В! 


2T. A 
Sol. For central maxima 
(и — 1)t = dsin0 
| (u-1) (1.5 –1)1х105 1 EN 
5100 = = = 
d 1x10? 200 —d 
= for small 0 — 
їап0 = 1 | ус 
200 D 200 


<. y = 0.5 ст 
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28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


D 

Modulation index u = Аһ. 7 Ам 
A max + A min 

B 

Basic Concept 

A 

Тэ 

R 


T will be maximum when PV is maximum 
m PV  (4+2sin0)(4 + 2cos0) 
R R 
As sin 0 and cos0 both can not be equal to 1 for same 
value of 0 
"Т сап not be 36/R 
Tmax Should be less than 36R 
Curve is above isothermal curve 
г. temperature is more than 24/R on the given process 
So Tmax lie between 24/R and 36/R 
Only one option is present. 


P(atm) 


curve 
NY 


Isothermal curve 
temperature 24/R 


V(lit) 
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Chemistry PART - II 
SECTION - A 

31. B 

Sol. Іп сср number of О? ions per unit cell = 4 


Total negative charge per unit cell = 4 x 2 = 8 
Number of tetrahedral voids = 4 x 2- 8 
Number of octahedral voids = 4 х 1-4 
12.5 
100 
Number of negative charges left unneutralized = 8 — 2 = 6 


Number of tetrahedral voids occupied = 8x =1 


Number of Y?* ions required to occupy octahedral voids = 3 -2 


Fraction of octahedral voids occupied = 2 - 0.5 


32. D 
Sol. Cl 
О 
Н 
(х) (Y) (2) No 
33. B 
Sol. (A) Li when burnt in air only forms monoxide. 


(B) Li, CO, —^—Li,O + CO, 
(C) Lithium has high I.E. as compared to other alkali metals and imparts crimson red colour 


to flame. 
(D) 112504 is the only alkali metal sulphate which does not form double salts. 


34. A 
Sol. (А) XeF, + O,F, —> XeF, +O, 
(B) XeF, +H, —— Xe - HF 
(C) XeF, + KI——>KF + Xe +l, 
(D) XeF, + SF, — SF, + Хе 
35. B 
Sol. (A) | А(ОН), | (aq) « NH; (аа) ——» Al(OH), 4--МН, 7 «H,O 


(White) 
(B) РЫ” (aq) + 2Br- (aq) > PbBr, 4 (White) 
(C) Bil, 4 (black precipitate) + H,O—*— BiOl(orange) 
(D 5% +Na,[Fe(CN), NO |-—>Na, | Fe(CN), NOS | 


(Purple colouration) 
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36. B 
Sol. МОН п" «OH 
|" |он | 
^ (пон) 


ШИ 
[InOH] 


At pH = 3.3, рОН = 14- 3.3 = 10.7, the indicator will be sufficiently ionized to give the colour 
solely due to In* ion. 
Hence, 

[In] 


[InOH] 


Also pOH = pK, + log 


10.7 = pK, +109 


= (14 - pk, )--log bon 


2 14- (3.34 нд 27 Пп” | 


2 тон] 


37. В 


Sol. Amount of НСО, in 200 cm? of original solution = = x0.5x90=9.0g 


Molarity of filterate = сё 0.4M 
2x10 


Amount of the acid left out after adsorption = 0.4 x 0.2 x 90 = 7.2 g 
Amount of the acid adsorbed = 9.0 – 7.2 = 1.8 д 


Amount of the acid adsorbed (х/т) рег gram = 18. 0.2 


9 
38. А 
Sol. E eure = ЗЕ нө = 2E ro 
= 3 x (- 0.04) - 2 x (- 0.44) V 
-0.76 V 


Ғе? «e ——>Fe?* 


: 2.3038Т, | Fe” 
E ro ipe = Ё Fo хан ER са 


24 
0.718 = 0.76 йй. i | 


[Fe* | 
2+ 2+ 
ШЕ | pode 0.7=log5 => Цэ | =5 


|Fe*] 0.06 (Ғөз | 


— log 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 
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A 
Мед. of H2SO, taken to absorb NH; = 50 x 0.2 = 10 
Мед. of H2SO, left after МН; absorption = Мед. of NaOH used for HSO; = 25 x 0.19 = 4.75 
-. Мед. of HSO; used for МН; = 10 — 4.75 = 5.25 
«өрх ММ £ 1.4x5.25 — 4.2% 

wt. of Fertilizer 1.731 


C 

Мес. of Н:50, (original) = 30 x 1 = 30 тед. 

Мед. of H2SO, after passing МН; = 30 х 0.2 = 6 
Мед. of H2SO, reacted = Мед, of МН» = 30 — 6 = 24 


. Win, 
Ut «1000 = 24 = Wy, =0.408 0 


-. Volume of МН; at STP = x 22.4 =0.5376lit 


0.408 
17 
= 537.6 ml. 


D 

Diborane forms adduct at low temperature 
В,Н, +2NH, ——>B,H,.2NH, 

B,H,.2NH, on heating to 200°C gives borazole 


3B,H,.2NH, —2°°° > 2B. N.H, +12H, 7 
Moles of addition product = moles of diborane = 22 
Moles of borazole = 28 25 
3 28 

Weight of borazole = 29 ar 81 = 46.29 g 

3 28 
C 
[Ni(CN)4^ is square planar and coloured. 
[МС] is tetrahedral and contains Ni(II) which is coloured. 
Ka[Zn(CN)4] is tetrahedral and colourless. 


C 
The colloidal solution has positively charged particles. 


A 
(+1) 
NH,NO, —^ N 20 f +2H,O 


(0) 
(NH, ), Со, №, 7 +4H,O +Cr,0, 
(+4) 
Hg(NO, ), ——>Hg + 2NO,+ O, 


-3 
Na(NH, )HPO,.4H,O —4->NaPO, +NH,+5H,O 


4140-4-3-1(-2) 
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45. 


Sol. 


46. 


Sol. 


47 


Sol А 


48 


Sol. 


49 


Sol 1 


50 


Sol : 


51. 


Sol. 


B 
NaBr (aq) ——Na* (аа)-Вг (aq) 


(0.01) (00.01) 


AgBr (s) —— Ag* (аа)+ Br (aq) 


a (a+0.01) 
Ka -[Ag' |[Br | 
K,, = (a)(a + 0.01) = (a +0.01 = 0.01) 
“10 2ax0.012 о 210? 
Solubility in pure water is (ІК. - 10 * M 


-8 


Factor by which solubility changes = gs 2102 
.Х-3 

C 

SO, + PCI, —— SOCI, + POCI, 


(x) 
SOCI, +H,O——SO,+ 2НСІ 


(Pungent smell) 


C 
Polystyrene, Teflon and Polyacrylonitrile are addition homopolymer, whereas melamine is 
copolymer. 


D 


В-Кеїоасіа, В- y - unsaturated acid and 1-3 аіасіа decarboxylates on heating, where as 1-4 diacid 
dehydrates on heating. 


Ї 
| 
Н,С---0--0ОН Н:0---С 
2 : “Та 
-Н,О 
2 pea 

Нн С--Сс-он ne 

Ї ) 


D 
Siderite — FeCO3 
Anglesite — PbSO, 


B 

Vitamin C is water soluble, but Vitamin D is fat soluble. 
Morphine is used as analgesic. 

Vitamin E is known as lactoflavin. 


A 


MnOs, is a selective and specific oxidizing agent which oxidizes allylic or benzylic hydroxyl group 
to carbonyl group (C = O) where as PCC is a mild oxidant which oxidizes 1° and 2° ROH to 
aldehyde and ketones respectively. 
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52. C 
Sol. Radius (хі) of n" orbit for H-atom = rı x n? 
If n is lower orbit, the next orbit = n + 1 
and хә = п (п + 1)? = r(n? + 2n + 1) 
X2— X1 = | (2n + 1) 
If n is higher orbit, then consecutive lower orbit = n — 1 
and х, =r,(n-1) =r, (n? 2n +1) 


X, - X, =n xn? -=r (n? -2n +1) =r x(2n-1) 


53. A 
Sol. р OEt + OEt 
NH, | NH, 
=O о 
| o: g MEE 
NH, | NH, 
OEt OEt 
H 
| H 


N O 
г е о 
ОЕ М О 
| 


54. А 
Sol. С, + 2NaOH——>NaCl+NaOCl+H,O 


ЗСІ,  6NaOH ——» 5NaCl + NaClO, + 3H,O 


55. B 
A — B+ C+D 
Sol. Att =0 400mm 
After 2 hrs 400 -x X X X 
As per question 400 — x +x + х + х = 800 
=> Х = 200 
_ 2.308 gP 
Р, 
_ 2.303, 400 
2 200 
= 0.346 їг? 
56. D 
Sol. D-Glucose and D-Fructose are reducing sugar. 


Glycogen and dextrin are non-reducing sugars. 
a-D-(+) glucopyranose is an example of hemiacetal. 
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57. D 

Sol. H5C—OH CHO СН,ОН 
но—он H,O0,/FeSO,/A dicia + C=O 
Н,С--ОН CHOH CHOH 


Conc. HNO; gives mainly glyceric acid. 
Dil. HNO; oxidizes glycerol to glyceric acid and tartonic acid. 
Bi(NO3)s gives mainly mesoxalic acid. 


58. B 
Sol. AS- nC, (22 i nRtn 2 
T, V. 


1 


= 2.303 х5х3х loge 
300 
= 10.39 cal/K 
59. B 
Sol. German silver, Gun-metal and Bronze are alloys of copper but magnelium is alloy of aluminium 
and magnesium. 
60. B 
ze С uer Br MgBr COOH 
Е Mg/ether i) СО» 
ii) HzO" 
(A) (B) (C) 
HCl 
: Cl MgCl COOH 
Peroxide aa Mg/ether i) CO, did 
+ 
ii) H30 
(D) (E) (F) 
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Mathematics PART - Ill 


SECTION-A 


61. C 
Sol. (9 — x1) + (9 — x2) + (9 — хз) + (9 — x4) + (9 — х5) + (9 — х5) = 49 
Хү + Xo + X3 Хд + X5 + Х6 = 5 


5-6-1 ~ 10: 
Number of solution is Сь.= C; 


62. D 
Sol.  A*-A?^A- (2I - AJA = 2A — A? = 2A - (21 — A) = ЗА – 2l 
А“ = АЗ.А = (ЗА — 21)А = ЗА? — 2А = 3(21 — A) - 2A = 6l —5A 
A5 = (6l — 5А)А = 6A — 5А? = 6A — 5(21 — A) = 11A — 101 
->Р-11апаК--10 


63. В 
1-cosx -xsinx 1 1-cosx- xsinx 
Sol. | 2 = 5 Х 5 
(х ѕіпх) «cos? x | cos X | (x -sinx) 
pu epe 
x —sinx 
Let 99. = | zat =tan "te = tan шэг E 
x — sinx +1 x —sinx 
64 D 


Sol. Around x = 4 > f(x) = 3 —sin(x — 2) 
2. It continuous and differentiable (х) = —cos(x — 2) 


65. B 
sind соѕ20 соѕ 20 sin20 с0530 
Sol. cot == - 525 
cos@ віпбсовӨ сіпб0сов0 соѕ20 сов sind 
РЭГ cos 60 sin60 cos 70 
Similarly, Pu m Е 
cos?0sinO соѕ Ө cos’ ӨѕіпӨ 
66. В 
а 1 
Sol. Y ек (where k = [f(x)dx) 
dx A 


y=ce*-kiff(0)=1=>c-k=1 


1 1 
k =[f(x)dx = k = [(ce* -k)dx >2k=c(e-1)> k=e[ 5) => "LN and k-71 
0 0 2 3-e 3-е 
67. D 
Sol cosA , cosB  cosC ас" Е (a+b+c)° - 2(ab bc ca) _ 144-94 5 
| а р с 2abc 2abc 120 12 
68 A 


Sol. С.С = |н + | or С.С = |, — rol 
10 = |(5 + 0.21) + (3 + 0.3t)| or 10 = |5 + 0.2t — 3 – 0.31 
=> t= 4 sec or t = 120 sec 
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69. B 


Sol. 4°" * = 4 or 4 * – 16 
cot” x = 1 or cot? x = 2 
Number of solution 2 + 2 = 4 


70. D 
Sol. B is fixed /x - ту+п = 0 passes and we know /-2т--п-0 point B is (1, —2) 


х Side length = v52 
VB 2 v3 


Area of equilateral triangle = 4 ха“ = 4 x52-1343 


71. C 
Sol. Domain - 


1 
2/8” 


Бл 1 
Range |0,/--| <. c = 0 and d = — 
1 | J Je 
72. B 
Sol. (9) = 3; -sin?(2*0)(1- cos" (20 6)) = EL 0)- is (zo. 
04" 4% 4 
C 2 (ok КЕТЕДІ | nd 
= ——5ї1°[2°Ө)———51п°(2° +1 sinf 0— ——sin^(2^ 0 
У асат (20) астат (2o) 
ЛЕЗДЕ 1 sin? (82x22) = (л) = 0 
2 2 1024 2 
73. C 
Sol. Let f(x) = х2 - 2ах + а? - 4 
Т АВ = {х:-2<х < 1} | 4 
г graph of f(x) must be i.e. zi and f(4) x 0 -2 1 


-5>1 and 16 -8a+a?-4<0 


—a»2andaeais3 .. Least value of ais 3 


74. D 
/b)r° 
Sy OE Mis 
(a/b) 4 
75. C 
Sol. As х? + Зх + 5 + 0 has non-real roots so the equations x^ + Зх + 5 = 0 and 3x? + px + r = 0 have 
both roots common i.e., 5 - Е => p=9andr=15 


p+r 
Е = — = 12 
4 2 >q 


APQR is right angled triangle therefore circumradius is half of length of hypotenuse 
54 


г. Circumradius = 1 апа A = rs > podere. 
2 s 18 
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76. 


Sol. 


77. 


Sol. 


78. 


Sol. 


79 


Sol. 


80 


Sol. 


15 
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C 
= n -1 
Қа)- 2. foot T tan (|Д өсі tan” J =) (tan ^k +n-tan'k)+0 = nx 
k--n К К=1 К К--п 
10 10 
2. Упт+ (n 1)л = > (2n-1)x = 991 
n-2 n-2 
B 
n n n non n n+ 
EEE EEE EEN 
o\r+1 mow 1-1 20 20-1 2001-1 n+1 
2^ 3)-1 
= ш П = 13 
п+1 
С 
= 4 2 TE c 2 nb. n+2 
-fi-5)-n(5s5]- ntf 
n-3 n n-3 п=3 N n3 N 
Ё 2 3 =з Ё 6 7 n+1 12. 
L=| –х=х=х..... x| —х—х—х..... x x 
3.4 5 n з 4 5 n-1 n 
12  (n«t)(n«2) ТЕ 2(n? +3n+2) 1 
= x ; M SS AE 
n(n-1) 3x4 noo 12(n -n) 6 
2 n-1 n?+n+1 f 2 3 4 n-2 m) 7 13 21 n? sns 
= ———— *§&_ ————————À „а x х х t qur x x х х Х---Х уа. х 
пбоП+1 nê-n+1 \3 4 5 6 n п+1/ (3 7 3 n? +n+1 
2 
= п? + 2 p Шуан Se м-2 
п(п+1) 3 3 3 
2 
о (n+ 2 2 1 
n- [4529 sp poet pee (1-1) , ТЕ” 
nan(n+2) 042 na Nn n+2 
E uM HN ert в 
2 2 
B 
(24 + 2)(Z2 + 2)(Z3 + 2) = 717573 + 2(ZiZo + 2223 = Z3Z1) + 4(21 + Z2 + Z3) + 8 


1+ 
1 + 2(Z1Z2 + 2223 + 2321) + 4 + 8 = 13 + 2(ZiZo + 2273 + 232!) 


1 1 1 1 1 1 
NOW 2122 + 2223 + ZaZ1 = 2,22; +—+ = —+—+ 
7, Zə 84 Zi du 


24 22 


- + +—3 
laf 21 ра 


= Z4 +Z, +Z; = 21 + 20 + 23 = 1 


В 
Total ways in which 4 customers can order is 5^ = 625 


Now for the 4" person, number of ways is °С; = 5 and for the other three persons, number of 


ways=4x4x4 


-. Total number of ways 4" person orders unordered item = 5 x 4° 


5x 4? 


-. Probability that 4" person orders an unordered item = 5.5 
x 


Bt 
125 
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81. 


Sol. 


82 


Sol. 


83. 


Sol. 


84. 


Sol. 


85. 


D 

Ci: (x + 2)? + у° = 16 

С: (x— 1)? + y? = 100 

CC, — [f and СС» = hars: CC, + СС» = ч + В, = 14 

-. Locus of C is an ellipse whose focus is at С; and C» and length of major axis = 14 


г. 2а = 14 and 2ае = З .. ах 
14 


B 


Put x = 0, y = 0, we get ҚО) = —4 

(х) = lim f(x «h)- f(x) LO f(x) f(h) + 3xh(x +h) + 8xh + 4- f(x) 
h>0 h h>0 h 

ET f (h) - 3xh (x +h) + 8xh - f (0) 

zu h 

= (0) + 3x? + 8x = Зх? + 8x ~. f(x) =x? + 4х2 +c 

asf(1) = 1. c2-4 

2 х) =x? + 4x? — 4 +. f(x) = x?  4e* = x? — 12 e* which has one solution 


(as f(0) 2 —4) 


C 

Given |b -à| - 12; |é|=6 

Equation of CD is r 2 AC 

Equation of AB is f =a+ u(b 5 a) 
Shortest distance between AB and CD 


_ a-(éx(b-a)] [acb] 
ёх(Б-4) ёх(Б-4) 
(88 8]- 86 (b-à) 


= 6 x volume of tetrahedron = 8 x|¢|x Б = а “3 

->У-48 

D 

Р(х) --(х2-х- 1)е" + e%(2x — 1)) кезе 4 (х) + e' [et (y)dy 
0 


Р(х) = "69 [er уубу —е* (x? + x) 


0 = f(x) + (x°—x + 1)e* — e'(x? + x) 


f(x) = е{х +x 2x5 + x - 1) 
f(x) = e'(2x – 1) 

f'(x) = e'2 + (2x – 1)e" 
2.1) = e;f'(1) = Зе 

А 
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Sol. Equation of circle х + y^ + 2gx + 2fy = 0 B 
Homogenizing the equation of circle with the help of the line 
3x + y — 1 = 0, we get equation of pair of straight lines OA and OB A 
xX + y? + 2gx(3x + у) + 2fy(3x + y) = 0 
=x°(1 + 6g) + y'(1 + 2f) + xy(2g + 6f) = 0 
Comparing it with 23x* + 5y° + 26xy = 0 

1-60 1-24 20-6! О 

23 5 26 

f2-3andg--4 

-. Equation of circle is х? + у? — 8x – 6y = 0 

г. Radius = 5 


we get 


86. A 
Sol. Апу point on the parabola у? = 4ax is (at^, 2at) 
2 2 
Equation of the chord of the ellipse 223 ын = 
a a 
Whose mid-point is (atf, 2at) is T = 8, 
at^ 2аї_ ай! дай? 


=> x— +y 
Dat ` a? xa. a 


— tx + 4у + аб + 8at 


2 2 
As it passes through [20a - 3 => 20а1- 183 = at? + 8аї 


= at? – 12at + 2a° = 0 >  — 12t + 2a = 0 (а = 0) 

Now three should be 3 distinct values of t for three distinct chords 
Let f(t) = 2 — 12t + 2а; f(t) = 3t? -12 =0 t- +2 

So f(2) f(-2) < 0 2 (a+ 8)(a—8) < 0 

2.14 values of a are possible (a + 0) 


87. D 
Sol. [f(t)at = XJf (x) . Differentiating w.r.t. to x, we get f(x) = 20 + Jf (x) 
0 


2 2 3/2 1 2 -/2 2 
2f(x)?? = хї'(х) + 215): f(x) + f(x) = (f(x); — t (x) (f(x == 
OO gee О 
Let f(x) =t > СУРАГ Ын 13) Жаа аталды Жы 
ах 2 dx x x dx x X 
Solving, we get t = 1 + cx; i.e., : -140Х 
f(x) 
1 1 1 
#1) 2— 21. (х) = = f(x)» 
(1) 4 = С (х) 14x =? (х) (14x)? 
Now f(x) = cosec x > 1 тэн > (1 + х)? = sin x; No solutions 
(1+ х) sinx 
88. B 
Sol. Radius of director circle = Ja? +b? =8 > а? + b? = 64 
2.50 + b° = 64 > 6? = 14 ; b? = а?(1 – е?) > 14 = 50(1 – е?) = eT = p 
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Slope of line joining centre and vertex = T = —1 foci lies on this line 


A Foci x ean be (x, y) = |85252, 1 5.2.32, : M 342, 32) 


J2' 42 
3/2 -1 3/2 1 
or (х, у) =| 8 54/2 x x , 0 542 x x 
| 5 J2 5 J2 
89. B 
Sol. 1 + cosec* 6; > 2 
2 + cot 0v > 2 and 4 + sin 405 > 3 
-. L.H.S. > 12 


2. Only possibility is біп? 0; = 1, cotf 6; = 0 and sin 403 = —1 


п Зл бл, п Зл бл. Зл 7л 11л 182 
Ө; = 3 3 3 0, = ; ; ; 05 = ; ; ; 
22 2 22 2 8 8 8 8 
-. Number of triplets are 3 x 3 x 4 = 36 
90. A 
2019 
So. |= ла (1) 


517 (5 + 2х – х?) (1 + ө?3) 
b b 

Using the property [f(x)dx = [f(a+b- x)dx , we get 
a a 


201 
019 dx 


2017(5 +2х- х°)(1 +e) 


l = 


2019 
Adding equation (1) and (2), we get 2l, = І ax 5 
-7 (5 + 2x-x | 


2-і 1-3 


2 
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Physics PART -I 
SECTION - A 

1. B,D 

Sol. AxB)C-(AxC)xB = 


Sol. 


гу — 
=^ tan7 (where top point of pole is origin and хі, X2, Уі, У2 are measured 
g 


Yı Уа 
2 


from there) 
1 
and h<—gt? 
< 29 
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Sol. 


Sol. 


Sol. 
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A,C 
t =(kx)R = КА?Ө 
la = КА2Ө 


2 
шаг = kR?0 


А, D 
Basic concept of charging and discharging. 


B 
Shape of conductor does not make any difference. 


A,B, D 
Theory of wave optics 


B 
B 
for (7-8) 


If duration of beep is t 
then 


| 33014 ке 
у--330 V 


B 

D 

for (9 — 10) 

Total charge іп an element = Rd0 x A, sind 


On revolving this ring we get a sphere of charge density = 


Basic concept of potential 


SECTION- D 


00060.00 
Ja +а? + 2а? cos(180 - a) =a 
a =60° 


00012.50 
For equilibrium centre of mass should be on the wire. 


00025.02 


dh 29(h-76) 


dt п2-1 
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Rd@A, sin O 


27А sin 0RdO 


which is a constant. 


14. 


Sol. 


15 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


3 


if шоо j (20 dt 
0.96 vh - 76 0 yn? -1 
00015.00 
Calculate by potential method. 
00004.00 
Ївеа! -1-5 
gals 
с-у с+у 
2fv 
foeat = Ee 
0001 7.50 
Object must be at 2f distance of combination 
1 -2 1 


fret 1 fL fu 


00001.00 
F -edV e Vero 
dr Т 
mv? еу 
r r 
v =constant 
mvr = mi 
2n 
ron 
M= 2 = Моп 
2 
00001.50 
Constraint at contract point 
ol 
—cos30°=v 


energy conservation 
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Chemistry PART - Il 
ЅЕСТІОМ – А 
19. C, D 
Sol. As per Usanovich concept, in the first reaction As;Ss will behave as a acid and (МН,)26 will 
behave as a base. Similarly in second reaction Ее(СМ), is acid and KCN is base. 
20. B 
Sol. 
штэ» —— 
E cv 2 
Aromatic 
21. A 
Sol. i 
Cl | СІ 
2 2222 Xy plane 
yz plane 
e Se ZX plane 
22. C 
Sol. Equilibrium constant for the formation of a hydrate « electron deficient nature of the carbon of 
carbonyl group (C = O). In the fourth compound the carbon of carbonyl group will be more 
electron deficient. 
23. A, B, C, D 
Sol. Properties of orthoboric acid. 
H,BO, —-—B,O, 
24. A,C 
Sol. 9 0 
НО--Р--Р--ОН Hypophosphoric acid 
OH OH 
It is tetrabasic 
No P-O-P linkage 
P atoms show maximum covalency 
O. S. of Pis4 
25. C 
26. A 
Sol. FeCl; — Yellow solution and does not react with dil Н.5О, 


2Fe* + H,S—"— > 2Fe** + 5 
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29. 
Sol. 


30. 
Sol. 
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excess 


Ғе?” + 3NaOH——» (Fe(OH), ) 4+ 3Na* 
( ) 


Brown ppt (V) 
B 
D 
НзС,, uera H3C,, N— ——N REP lg 
| Ээ | Ne 
Ж РА 
өз 7% SS N ZS N 
Optically inactive Optically active 
HaC, N—N Кс HC, N—N CH3 
7 p 7 pe 
L X X 
М---М N— — —N 42 
H3C CH3 H4C CH3 
Optically inactive Optically active 
H3C,, N~ 548 
М 
Ж E 
NN CH 
Hg Optically inactive Ў 
SECTION - D 
00002.22 
N, ——— 2N 
28 
28 
2.8 50 2.8 50 
x х2х 
28 100 28 100 


Total moles = 135 
20 
PV = nRT 
Px10 ~ 3 <0.082x1805 
20 
P = 2.22 


00036.36 

Fe + Fe2(SO4); 5 3FeSO, 

1.25 gm ferric alum produces 0.5913 gm FeSO, 
Мед of FeSO, = Мед of KMnO, 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-X (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 6 


x 1000 = 0.107 x V 


0.5913 
152 
V = 36.36 ml 


31. 00001.25 
Sol. There are four co-ordination isomers are possible for the given complex. These are 


| Cu(NH, ), | ЮМ | Cu (NH; ), CI "ЫН, |, 
| Cu(NH, )Cl, | | Pt(NH, ), cl], [CuCl, | РЦМН, ), | 


32. 00009.50 
Sol. НА---Н + A7 


ін: ] - CK, 
Ka=10° 
BOHL——B' + OH” 


33. 00001.25 
Sol. As we know, 


tie сар" 
= ty, -c.(a,) `[с = constant] 
logt, =logc + (1—n)loga, 


“.[1-n]=tan45° > 1-n=1>n=0 

Now, for K, 

As we know for zero order reaction, 

ly E 26 
2K 


a 1 
= logt, =log[ 2) = loga, + Юажс 2. (1) 


From graph, 
1 
log— =2 
95K 


K- аны sec | 
200 


4250 K=250x——=1.25 mol/I/sec 
200 


34. 00155.88 


бәр (235, 
4 
2r = 155.88 pm 
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35. 
Sol. 


36. 
Sol. 


00003.63 
For a polyprotic process: 


PV" =K [x ¢ {1,y}] 


C = Сут + 1 
СЕВЕ 
2 3 
ши _ 11x1.98 -363 
6 6 
00001.60 
P is: 
Ph 
Ж 
D 
Me HO Ph 
ж 
OH 
Total number of stereo isomers in P is 8. 
ELS 
5 5 


7 
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Mathematics PART - 1 
ЅЕСТІОМ – A 
37. C, D 
x x? x^ xê 

За ББ | (ie з даш ШЕ Е ЕЕ 
Sol. L= lim 5 = L = lim > 

x20 X x20 X 

>a=-5,b=5,L=-5 

38. A, B, C 


n T тт. T > 
Sol. Let lim | (1-ш Z) -1 = L= lim cos— | ЕЕ) 
k-3 2 nen 43 2 


no 127 


{ sinx лс Х 2 Х 2,2 1 л \? л? 
=> lim ———————~ = lim | | cos} — | = | [cos = = і = E 
ms mm) fea) СЫ. 
2 4 
39. A,B 
Sol. Let a; =a and bz а: = d > (а + 44)? = (а + 2d)(a+ 7d) > а = 2d 
9 
Also, ag = 40 > a+ 8d = 40 >a = 8, b = 4 = Уа? -6144 


i=1 


Also, b, = 54, ME. => Эй 
b 2  £b, 18 
40. B,D 
Sol. А = Coefficient of x" ^in (1230 (х 1)" - "С. "0,2 A=7"C,, ,- "С, 


41. A,B, C, D 
Sol. Exponent of '2' is same in 15!, 14!-1!, 13!-2!, ..... 
= Number of values of ‘f = 16 > k= 16 


42. ACD 
Sol. Aol Z) -0 огл 
22-23 


43. D 
Sol. f(a + AK + AK? +..... 845,x )dx = [ОФ +x5)(2x8 3x* 1) dx 
0 0 
x? х? x^ x9 (2х6 43x41) 41 
=> aX +a; — + 85 — + a3 —  ..... + 455 = 
2 3 4 126 252 
6 Ae = 
In the expansion of (2x 0 +1 ‚ we have only even powers of ‘x’ 
>a = а = а= ..... = 8424-0 
44. D 
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Sol. ao = а = ац = ..... = аул = 0 

Also, a; = 0 and ау» = 220 
45. C 
46. B 
Sol. (for Q.45.-46) 

1 2n 210926 2n e 
(5) =I(log, e) = I(log, e) = І эге 01098 dx = I(log,e) = І 1 dx 
0 0в-- 
е 
Әле? | 2т gsinx 2n g-sinx 
> I(log, е) = А? 414 > І(сіпх) - І psinx | 2-—5пх dx > I(sinx) = | Sapam 
0 0 
Adding both 
=> al(sin x) = 27 > (біп x) = 
SECTION – D 

47. 00004.00 
Sol. P = (ae + r cos 9, r sin Ө) 

(ое +rcoso) ^ (rsino)? Е" 

10 6 
155 0 sin? | 10е2-10 24/10егсоѕ0 
r + + + =0 
10 6 10 10 
Жж 
01 

jo. (1067-10)60 

'* ^ 10.(6cos? 0 +10sin2 0) 

вР.вр(... {2-6260 ^ , 1-е  бсов 04108 20 

6cos*6+10sin?6@ ^ SP.SP' 60 


Similarly for Q coordinate replace 0 by 90? — 0 
10с08:0-65020 1-е? 


It gives 
60 50.50 
‚ 1-е 1-67 _ 608:04108820 10с08" 046500 16 4 М 
50.50 50.50 60 60 60 15 15 
2 N=4 
48. 00005.00 
4(2k-1) +1 
Sol. = 
PEDE (2k^) +1 


да“ кы а?)((а — b) + a?) 
n (4k? + (2k —1)°)-((әк - 2)” + (Ok 0?) 
oe ((2k)? + (2k 1X) (ak? + (2k 21?) 
p (2k-2)° + (Gk -1* 
“ха (оқу 42k 41% 
pO «f 25-37 445% (әп-2) - (2-1) 
22 +32 4 +52 62 +72 (оп)? «(2n41Y 
1 1 


"Am + (2+1) 8m + 4+1 
ie ky 4Кз-Ко-5 


>k = 8, Ко = 4, Кз = 1 
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49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol. 


00001.00 
: -i X : 

(56x +33y)i= 7 7, 33x 56y-—5——, (2-х-іу) 

y X +y 
; х-іу 

56iz + 33z = 
x? +y? 

E sl EE E ЛЕ: EUM 
2 33 + 56i 7 4 4l 65 


11 p 
Ua 


00041.00 


> x? t tbra|xs 1-0 ge c 
Х Х Х 
P+at+b—-2=0>at+b+t?-2=0,t’ e [4, о) 

This represents equation of line іп a-b plane апа а? + b? represent square of distance of a point 
on this line from O (origin) 


2. 

“Қалын ada s ated 
1+t? 45 
4 

Inn = әр + = 41 

00010.00 

Pia ae КыЗы н 

2n«1 20412 42 
00008.00 
Let a=ait+a,j+a,k 


МЭРГЭН 
àxb = Di  D;j + DjK 
làxb| - JD? +02 +02 = 4 
lol = Jo? +08 +08 =2 
Maximum value of [а b 6] - làxbllel- 4x2- 8 


00001.00 


v2 1 0 3 

ICE а [dece +1dx=1 

1 zi 
v2 1 0 3 

=> f (x4 - 2x4 +1)з dx + | V(x +1)2 + 1dx = 14 V2 - 1 = 1-42 
1 M 


00004.00 
Put e* = t > е dx = dt 
2е°* + e** – 4e?” + 4e?” + 2е* afe 1 
І 5 dx = tan 5 +C 
(е?* +4)(е?* —1) 2) 2(е*-1) 


>ar+b=4 
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General Instructions: 


e The test consists of total 54 questions. 

• Each subject (РСМ ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

• Each Part is further divided into Two Sections: Section-A & Section-D. 

1 Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. Three vectors A, B & C are such that 
(AxB)xC-(AxC)xB -0 


Then which of the following may be correct. 


(A) АВ 
в) ВС 
(C) СА 
(D) Either А or B or Cis null vector. 
2. Two small stones are thrown simultaneously with the same projection speed vo from the top of a 


pole of height h. One of the stone is thrown towards right horizontally and other stone is thrown 
at an angle о above horizontally towards left. After time t two stones and top point of pole are 
lying on same line & x component & y component of relative velocity of first stone w.r.t. second 


и 
stone аге ux & uy. Itis given that t = FH ; here T is having the dimensions of time 
Pick the correct options: 

(A) T is independent of a 


(B) T is independent of vo 


2128 2 yb 
(C) Uy | vo <he By: 2V0 
uy) 9 и, 9 


3. А cylinder of mass М is placed іп such а way that it is free to 
rotate about its axis. A ball of mass m is attached in one end A of 
the string and second end of the string is fixed in diametrically 
opposite end B of the cylinder. A spring of spring constant k is B 
attached at point C (nearest to B ) in cylinder whose other end D 
is fixed on ground. If m « M then pick the correct options. (Initially 
system is in equilibrium and T is time period) 


3M 
() т2л : 
3M A 
() Т>2/% 
3m 
(С) T> 
Oy) Tirin 
2k 
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4. A circuit 1 is shown in which a capacitor of capacitance C, a Е | 
resistor of resistance R and a battery of emf в are connected | 
together. Switch x сап be shifted to position у for changing the Circuit- 1 
connections. After one time constant of circuit 1, key x is shifted 
to position y at this time, charge on C is Q,. After one time 5 х R С 
constant of circuit 2 from this moment charge in capacitor 2С is Б ЛМ 
О». Pick the correct options: 

(A) Qi = Ce[1- е уф  Ciruit-2 
2Cs[1- e] R 
B Qı = ———— 
Ch: WT NV 
2 2C 
(C) Q: = 3081-е] 
2 -112 
(р) Q: = Zoe 1 

5. PQ is an infinitely long current carrying conductor R 
AB & CD are smooth conducting rods on which a 
conductor EF which is a rod in case | an angle in P АИ S 
case 118 an arc in case lll moves with a constant 
velocity V away from resistance R. Pick the correct 
options 

p | | E F 
А Саве-| Case-ll 
к-----» 
Саве-!!! 
р 


а < Б ? 


(А) Maximum force is needed to maintain constant velocity of EF in case Ill 
(B) Force needed to maintain constant velocity of EF is same in all cases. 
(C) In case ІІ force needed maintain constant velocity of EF is less than the force needed in 
case 1. 
"TE e ноу | (b 
(D) Force needed to maintain constant velocity of EF in case | is given by F = 48:2 In zs 
6. Pick the correct options: 
(A) In Young's double slit experiment, if the width of the source slit is increased, the fringe 


pattern becomes indistinct. 
(B) On refraction energy carried by refracted light is reduced. 
(C) Young's double slit experiment can be performed using a source of white light. 
(D) In 3D movies 2 projectors are used to project 2 images on screen. 


(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


A listener moving with uniform velocity towards a stationary sound source hears a beep of sound of 
frequency 165 Hz over a distance of 100 m. The actual frequency emitted by the source is 155 Hz and 
the speed of sound is 330 m/s. 
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7. Duration of beep emitted by source is 
(A) 4s 
(B) 5s 
(C) 6s 
(D) 7s 
8. If listener would move perpendicular to the line joining the listener and stationary source then 


duration of beep emitted by source would be 

(A) definitely less than time taken in first - case 

(B) definitely more than time taken in first - case 

(C) definitely equal to time taken in first — case exactly 

(D) may be less than or more than time taken in first case. 


Paragraph for Question Nos. 9 and 10 


A non conducting semi circular ring of radius r having charge 
distributed over its circumference according to the formula A = Ao 5110 
is placed in a uniform electric field E in such a way that plane of the 
semi circular ring is parallel to electric field E as shown in figure. 
Consider that polarizability of the semi circular ring is equal to zero. 


Answer the following questions. 


9. Potential at the midpoint of line AB in the absence of electric field E (consider that potential at 
infinite is zero). 
a 2 
T£ 
3, 
(В) 5 ° 
ТЄо 
2), 
(С) — 
780 
3, 
(D) EP 
TEQ 
10. Potential difference between point A and point B 
(A) Ё0:2ЕН 
QTE 
(B) D БЕН 
780 
3, 
С 
©) QTE 
(D) E.R 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 
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11. 


12. 


14. 


5 AITS-FT-X (Paper-1)-PCM-JEE(Advanced)/19 


A weightless inextensible rope rests on a 
stationary wedge forming an angle a with the 
horizontal. One end of the rope is fixed to the wall 
at point A. A small load is attached to the rope at 
point B. Wedge start moving to the right with a 
constant acceleration a and same is the 
magnitude of acceleration of load. о (in degree) is 


such a way that it is in equilibrium. AB is the diameter of the 

disc. Density of the disc linearly increases from A to B starting 

from zero density at A. Distance of the wire from end A is (in x 
cm) 


A disc of radius 10 cm is placed on a wire parallel to y axis in | 


A container of height 96 cm is filled with mercury up to the brim. The container is sealed airtight 
and a hole of small area n" part of the area of container is punched in its bottom. Time taken upto 
which mercury come out from the bottom hole is 5 sec. Atmospheric pressure is equal to 76 cm of 
mercury. n is 


9 resistors of resistance 11 © are connected in the WWW 
network shown below. Equivalent resistance between Ез 
A and Bis A 


АЛАУ) 


One train is approaching an observer at rest and another train is receding from him with the same 
speed 2 m/s. Both trains blow whistles of same frequency 332 Hz. The speed of sound in air is 
332 m/s. Beat frequency in Hz as heard by the observer is 


A biconvex thin lens is prepared from glass of refractive index 3/2. The two bounding surfaces 
have equal radii of 35 cm each. One of the surfaces is silvered to make it reflecting. An object is 
placed infront of his lens in such a way that the image coincides with the object. Distance of 
object from lens is (in cm) 


The electric potential between a proton and an electron is given by V = Vo én E 
0 
constant. Assuming Bohr's model to be applicable, the magnetic dipole moment of the electron is 


proportional їо п“, n is principle quantum number. x is equal to 


| where rg is a 


A uniform thin rod of mass 1 kg and length 65 cm is standing on a smooth horizontal table. It slips 
on the smooth surface and rod starts falling. Velocity of the centre of mass of rod in (m/s) at the 
instant when it makes an angle 30° with horizontal 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. (1) As,S, +3(NH,), S——>2(NH, ), AsS, 
(2) Fe(CN), + 4KCN——>K,Fe(CN), 


Which of the following option(s) is/are correct? 
(A) Acids — As2S3 KCN 

(B) Base — (NH,)2S, Fe(CN)> 

(C) Acids — As2S3, Ғе(СМ); 

(D) Base — (NH4)eS, KCN 


20. Which of the given compound is strongest acid? 


\ % 


є 
А AM 


апаз 
21. Total number of plane of symmetry present in the given compound is 
Cl Cl 
Cl Cl 
A) 3 
(B) 4 
(C) 5 
(D) 6 
22. Increasing order of equilibrium constants for the formation of a hydrate: 
O О О О 
Pod "үл? oe pei 
HO 
ON 
(i) (ii) (iii) (iv) 
(A) iv < iii < ii < i 
(B) iv < iii < i < ii 
(C) į < ii < iii < iv 
(D) ii < iii <i < iv 
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23. Choose the correct options regarding orthoboric acid? 
(A) Orthoboric acid is white crystalline solid with soapy touch. 
(B) Orthoboric acid on strong heating gives B204. 
(C) It can be prepared by hydrolysis of borax. 
(D) It is monobasic Lewis acid. 


24. Select correct statement(s) about the oxoacid Н,Р:О,: 
(A) It is tetrabasic acid 
(B) It has 1 P-O-P linkage 
(C) P atoms show their maximum covalency 
(D) P atoms are in highest oxidation state 


(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


Aqueous solution of salt (A) 
(Yellow) 


dil Н,50, dil H,SO, + H,S | NaOH (Excess) 


Y 


Green solution (U) + (V) 
Turbidity of sulphur 


Colour of solution 
is not changed 


25. Inorganic salt (A) is 
(A) CrCls 
(B) K;CrO, 
(C) FeCls 
(D) AlCl; 
26. Which observation is correct regarding (V)? 


h 

) Brown ppt 

) Yellow ppt 

) Brown solution 
) Yellow solution 


Paragraph for Question Nos. 27 and 28 


Stereoisomeric complexes have same molecular formula, same constitution they differ only with respect 
to the spatial orientation of ligand in space around the metal ion. 


27. How many geometrical isomers are possible for the complex [Pt(bn);]^* [where bn is 
H3C—CH(NH;) —CH(NH5)—CH; | 
(A) 4 
B) 5 
(C) 6 
(D 7 
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28. 


How many total stereoisomers are possible for the same complex [Pt(bn)2]°*? 


(A) 4 
(B) 5 
(С) 6 
(0) 7 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


A vessel of volume 10 lit. contains 2.8 g of nitrogen gas at a temperature of 1805 K. Find the 
pressure of the gas ( if 50% of its molecules are dissociated into atom at this temperature, [Given: 
R = 0.082 atm-litre/mol K) 


25 ml of a solution of ferric alum Fe2(SOx)3.(NH4)2S04.24H20 containing 1.25 gm of the salt was 
boiled with iron when the reaction Fe + Fes(SO,4)3 > 3FeSO, occurred. The unreacted iron was 
filtered off and solution treated with 0.107 N KMnO, in acidic medium. What is volume of КМпО, 
solution used? 


The total number of possible co-ordination isomers of the complex [Cu  (NH3)4] ІРІСІ is x then 


X |, 
value of | — lis: 
(5) 


The dissociation constant of Acid HA and base BOH at 25°C in aqueous solution is same. The 
pH of 0.01 M solution of HA is 5. The pH of 0.1 M solution of BOH is 


In given curve (1, vs log a, ) 


(where їг is half-life and ag is initial concentration.) 
The value of rate constant is K unit (where unit of K is T 
according as order of reaction). The value of 250 K is: ов, 242... 


«Nw —3»| 


loga, > 


Carbon atoms occupy fcc lattice points as well as alternate tetrahedral voids in diamond. If edge 
length of the unit cell is 360 pm then the diameter of carbon atom in pm is: 


P 
А monoatomic gas follow the relation —. =K then molar heat capacity of gas is x, [Assuming 
V 


there is no vibrational degree of freedom]. What is the value of x in calorie [Given : R = 1.98 
cal./mol K] 


The total number of stereoisomers obtained in 
the product of the following reaction is x. The 


X. 
value of — is. 
5 D (i) Оз(1 eq) Р 
(1 Zn/H,0 T 
Me (iii) Excess PhMgBr 
(м) но” 
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Mathematics PART - 111 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


ae* +Ып(1+ x) - 5 
m = 


37. If lin 2 L(finite), then 
(A) a=5 
(B) 0--5 
(C) a+b=0 
(D) b+L-2a=10 


no т 


n 3 
38. Let lim ME — tan* =| = I. then ‘m’ is greater than 
k-3 2 m 


(A) 8 
(B) 16 
(C) 28 
(D) 36 
39. Let ач, ах, аз, ..... , an are іп A.P., and аз, as, ag, Б, De, bs, ..... b, are in G.P. and ag = 40, then 


(A) Уа = 6144 


i=1 


B X--— 


(C) Уа = 6278 


i=1 
ed 1 


40. Let A = С{С» + СС, + C3C5 + C4Ce + ..... + Cm-2Cm, (where C, = "C,), then 
(A) А>“С,; 
(В) A< MC ә 


(C) А> УС? 


г=0 


(0) А < Ус? 
г=0 


41. Let number of values of ‘r’ for which ‘°C, is an odd integer, be ‘k’, then k is greater than 
(A) 7 
(B) 11 
() 9 
(D) 5 
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42. Let А(21), В(2:), C(z3) lies on a circle |z| = г and forms an acute angled triangle, and о = а 
2 3 
where P(z) is the point where altitude from A to BC meets the circumcircle, then 
(A) о is purely real 
(B) о is purely imaginary 
(C) Arg(o) = 0 
(D) Ага(о) = п 


(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Let (x? + x°)(2x® + 3x4 — 1)? = ao + aix + ах? +..... жара 25 


43. Теа, 92,94 936 214 is equal to 
3 5 7 125 
(А) P 
240 
B e. 
(B) 63 
-1 
C Ew 
(© 256 
(0) none of these 
44. Which of the following is incorrect? 
(A) ao = ах Bee Зоо = 8124 


(B) агс-2 
(C) ao + ay +а = 0 
(D) а: + 824 83-20 


Paragraph for Question Nos. 45 and 46 


2n (x) 
Let I(f(x)) = | 2 


0 


——————dx , where f(x) is real valued function 
РДЫ) 42-160 


45. The value of (55) is equal to 


2 22e 
(A) TP 
2226 
2 2 
o g 
2 
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46. The value of I(sin x) is equal to 
A ш 
A 3 
B) m 
(C) 27 
(0) An 


SECTION - D 
(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 


each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


2 2 
47. In an ellipse 108675 If focal chord PSP’ and QSQ’ are at right angles to each other, then 
1-8 + 1-е RE then value of [N] (where [.] denotes the greatest integer function) 
(5РХӨР) (SQ)(SQ’) 15' | 
(" 2 ated) bates (2п-1)* +1) 1 
48. [E SM "E BEC a RUN o —35— — , then К; — ke + Кз equal to 
(2 + “е + J er (еу + J knf +Коп+ Ка 
4 4 4 
49. Let (х, у) be а pair of real numbers satisfying 56x + ЗЗу = = > and 33x – 56у = — 5 z- lf 
X +y X +y 
Ix|+ly| = P. (where p and q are relatively prime), then (6p — q) is 
q 
50. The equation x^ + ax? + bx? + ax + 1 = 0 has atleast one real root and if the minimum value of 
E(a, b) = a? + b? can be expressed as P. (p and q are relatively prime), then (p? + д?) is 
q 
51. A bag contains (2n + 1) coins. It is known that ‘n’ of these coins have tail on both sides, whereas 


the remaining (n + 1) coins are fair. A coin is randomly drawn from bag and tossed. If the 


probability of that the toss results in a tail is al , then value of n is 


52. Let л = |р, b, b,|, where Di, Dz, Оз are cofactors of ci, сг and cs respectively such that 


D? +02 +02 216 and c? «c5 +с? = 4 , then maximum value of Ais 


V2 1 0 3 
53. Let the value of І (xt - 2x? 41)? dx + [VG +1)2+1dx be І, then [I] is equal to (where [.] denotes 
1 -1 
the greatest integer function) 


265 +е** — 4е% + de + 2е* 


(ед +4)(е* -1 
then the value of a + b is equal to 


54. Let І ах -тап[® | ТІ : +c (where a, b, с are constants), 
e 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -1 
SECTION – А 

1. C, D 

Sol. From initial to final instant 


v = J2gh ; 
Conservation of momentum gives : = udi 9 y 
mv - 2mv' H у 
(i) (f) 


Work energy theorem on block + Plank: 
1 2gh) 1 mgh 
W, = —(2т m(2gh) = -—— 
c фот) 209.) imen- - 8 
Work energy theorem on block: 


1 2gh) 1 3 
W, = —(2m m(2gh) = - —mgh 
c pram 23") тоон) = -$mg 
: mgh 3 mgh 
: (Wi) аж 2 | ы 4 
2. C 
Sol. Conservation of momentum give: 
Mv = m(v, cos60? - v) 
mv,cos60° | 0) 
(m+M) || 2 


Energy conservation 
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3 mgR - Mv? + оту, cos 60? - vy? + (v, ѕіп60°)? | (iü) 


Solve (i) and (ii) for v 


3. B, C, D 
Sol. Based on blackbody radiation. 
4. A,B,C 
So. Fy = [dF coso = SEM) №. гд сове = SMe 2 дА 
НВ; 27А; RÊ TR? 
2. The force extended by half shell (М, R4) will be сы 


2 


So, А, В, С are Correct. 


5. A, B, D 
Sol. Based on magnetism 


6. В, C, D 
Sol. From the concept of power in A.C. circuit. 


7. C 
Sol. Equations are : ---а 
= = Ма, 440) м“ Б-- 
2 f 
(f, HR: a ді) ' 7 
2Е -fı = Ма; .. (iii) ) 
ЗЕ - fo = 2Ma; ...(iv) 2 
Constraints are 
Lower point: aR — ac = аг ...(у) f 
Upper рот: aR + ac = а; ... (vi) 3F ->і: 


Solve for required quantities. SS =. —— е] ЕМ 


8. B 
Sol. KVL in L; and 12 gives С: -а а 


|| 


О 
ЕЕ 51 ...(ii) o) zr e (в 
C С; 


Solving above 
C,-C 
Voa = E| —2— 
ib | EE 


З С 
Sol. Draw FBD and use LOM to solve 
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10. D 
Sol. From Work energy theorem, A 


Was — [Аах – [kxdx = 0 
“Мат PAV + Lc? -90J , where x = 0.1 m 
2 


Using AQ = AU + Was ES 
= nC,AT+W,,, Po 


dx 


ANANANAAAAAAAAAAAAAAAS 


3 
АМЛАН 


- ЗЇРУ -Р,М, ] * Was = 2010 +90 = 2100J 


Calculate the other values similarly 
SECTION - D 


11. 00001.00 
Sol. Use constraint that length of thread is constant always. 


12. 00000.01 

Sol. о — angular velocity of lamina about Icy. leu 
ог — angular velocity of axis lcm. as 
d ar 


13. 00000.50 
Sol. Using A4 = ¢ aAT 
For no displacement, compare the stress on both side of section. 


14. 00000.02 


Sol. At P, sinr = v3 ша 
VB а a | ) 
> dr = 2 ——— 2 налады Ааа ‚АНН 
2р? cosr о 
In АОРО, 
у 3 


sinr | sin(150 -r) 
Differentiate (i) and put г = 30° for p= V3 


©. |dyl = == 0.2133 
15. 00001.33 


Sol. For Ka; Vv = (2-1) 
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Ky = J (2-6) 


16. 00016.67 
So.  F-q(vxB) 
(3i - 4j) x10? = 2x10? (xi + yj)x3x10°k 


Solve: x 600; у- 200 > |х + у| = 100. 46:57 
6 6 6 


17. 00001.76 
Sol. mg 5110-1-та 4440) 


f = тг? ...(ii) 


5 
=» а= > 
7 


For small 6; а= 99 = 59 Х 
7 7(В-т1) 


95іп0 


7(В-1) 
59 


= Г-2л 


18. 00312.50 
en. Bos dP БЕЛЕС МЕ dP 
ау/у V B 31 B 
3 50 1 

= x x 
100x3 8x10? 2x10? 


dR -3125А 
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Chemistry PART - Il 
ЅЕСТІОМ – А 
19. В 
So.  pH= Pra, рка, 
| 24 «(14- 4.6) 
" 2 
= 5.9 
20. А, В, D 
21. А, B, С, D 
Sol. Properties of Baryllium. 
22. A, B, D 
Sol. P, + 3NaOH + 3H,0 —— PH, + 2NaH,PO, 
(White) 
23. A 
24. B,C 
Sol. — (NH,), Cr,O, ——N, + 4H,O + CO, 
2CrO, —*>Cr,0, +50, 
2K,Cr,O, —— 2K,CrO, + Cr,O, + 30, 
АО» + Cr ——>No reaction 
25. B 
Sol. (Р) |М(СМ) 417 
O. S of Ni is +2 
№ >з = | | | | | | | | Paramagnetic 
3d 4s 
In presence of ligand 
Ni? > За > | | | | | | | | Diamagnetic 
———————— 
3d 4s 


(Q) Ks[Fe(CN)g] 
Oxidation state of Fe = +3 


Fe? = 3d°4s° > | | | | | | 


Paramagnetic 


3d 4s 
In presence of ligand 
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1111! 


за 


Paramagnetic low spin 


--- 


вм 111111! 


3d 4s 


In presence of ligand 


odit dl! 


Paramagnetic 


(S) [Ni(NH3)s]SO4 
In presence of ligand 


Witt llt 


“------- 


ѕр?а? paramagnetic 
26. A 
Sol. Ag* - AgS 4 
Agl | yellow 
- E group 
Zn** - 4" group 


- Soluble іп КІ 
- form Amphoteric Oxide 
Pb” - Pbs 4 
- РЫ» 4 yellow 
- 1% and 2™ group 
- form Amphoteric oxides 
- Віз 4 
- Bils 4 Black 
- ВЭ (white ppt on dilution with water) 
add group 
27. 
Sol. P — Chiral, G. I., 2 chiral centers 
Q - Chiral, G.I., 2 chiral centers 
R - Chiral, G. |., 3 chiral centers 
S — Achiral, G. I., plane of symmetry 


28. 


Sol. 
CHCl CHC » 
КОН КОН 
Cl Cl 
СНСІВ!; 
—XoH 
KOH 
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29 


Sol. 


30 


Sol | 


31. 


Sol. 


32 


Sol. 
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(R) СІ 


Q- 
(S) 


Cl 


SECTION – D 
00042.22 
For n mole 


2 
Р E -nb) = nRT for negligible volume b = 0 


PV? - nRTV + п?а = 0 

Quadratic in V thus, 

_ nRT + vn’R*T? - 4ап?Р 
2 


V has one value at given pressure and temperature thus discriminant = 0 
n^ R?T? = 4a п?Р 


V 


P = 42.22 atm. 
00046.06 
Мед of H;SO, = Мед of NaOH 
N of H;SO, = n 
Weight of H;SO, in 1 lit= 848 x49 
Weight of H2SO, in 1 ml = Бык 
5х1000 
Бине SEP ан де шш 
5x1.8x 1000 
00008.50 
-84 
Цэ 1 аг 80x10 7 БИ нв 
mA 1.6х107%%х0.01х10 
QV = 1/2 ти? 
Putting all values we get V 
V = 8.50 volt. 
00003.82 
Equivalent of oxygen = Equivalent of metal 
20 80 
8 E 

E-32 
N.f = 2 -2 

32 


2F charge is required for 64 gm metal 
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1F charge is required for 32 gm metal 


ыс Coulomb charge is required for Sen OO о ЗЕ gm metal 


96500 96500 
= 3.82 gm 


33. 00062.10 
Sol. 


At time t = 20 min 
At time t = oo 

p + x = 300 

2p = 500 

p = 250 

x=50 

K- 2.303 


A 

At time t= 0 p 0 
p 
0 


1091.25 


ITE Sous. 62.10 min 
K 
34. 00001.43 
Sol. HCI + МЫ ОН  NH4CI + H2O AH = -12.27 
H* + СГ + NH,OH > NH; + C + НО АН--1227  ...1 
NH4OH > NH; + OH. АН = х 2 
From equation (1) and (2) 
H* + OH > НО AH = –12.27 – x 
We know that 
—12.27 — x = -13.7 
X = 1.43 Kcal 


35. 00073.75 
Sol. PCI, ——PCl, +Cl, 


1 0 0 
1-а а а 


еа _ 


шаг 
initial 1«a 
208.5 
D = 140 
120 


a = 0.7375 
Or 73.75% 


36. 00344.80 

Sol. Work is done against constant pressure and thus irreversible. 
AV = 4 lit 
P=1atm 
w= —1 x4 lit-atm = - 1 x 4 x 101.3 = - 405.2 Joule 
->ЛЕ-а-у/ 


- AE = 750 – 405.2 
AE = 4344.80 J 
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Mathematics PART - Ill 
SECTION – A 

37. A, D 

Sol. f(x) = 3(x — 1)(х + 1) 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


т fis m non-decreasing in (—o, —1] and (1, о) and non-increasing in |-1, 1] 
-1)-3,Қ1)--1, f(2) = 3 
-0 has three distinct roots X1, Xo, Xa і.е. —2 < Ху < 1 «Xo« 1 < X4 «2 

So f(x) = x has one solution 
= Хо 
= Хз 


f(x) = has 3 solution 
f(x) has 3 solution 
A,C 

A=0 


cos0 sinO  cos0 
=> |ѕіпӨ cos0 sind |=0 
cos0 5110 -со050 
=> cos 0:cos 20 = 0 
ол x Зл бл Зл 7л 
47274747274 
п Зл 5л 7л 


But 6 = —, —, —, — (rejected) 
4'4'4' 4 
Because line are parallel, so system is inconsistent 
A,C 
2 2 
(i) We have u= x d zu -1- 39 5 = 1+ 38 
4-х“ 9x*-1 -9x^ - 87x* – 4 29% 
37- (зх-2) +12 

Х 


Since xe Е 410 2) . бо u reaches minimum value = , when x = ЭР 
(ii) Using A.M. and G.M. 
4 9 
2 9-у? 
12 12 Я 12 _ 12 


LX = 
{36 - 9х2 -4у° + (ху)?  37-9x'-4Y* (37-2.(36(хуј 


и>2 


А,В 
202 ВС-АС- sinas |2 M ses -2 


So, AD. BC: 2229) 


B? 


3- AD«BC «^C >з lAp.BC. “дээ 
Z 


| ; | АС 
Equality holds if and only if AD = BC = — 
q y y JB 


=1 
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So AD is perpendicular to the face ABC. ОС = VAD? + AC? = V3 
41. A,B,C,D 
Sol. (2x + 1)? = 1996(1997)" + 1997 for n = 1, we get (2х + 1)? = 1997° 
So 2x + 1 = + 1997 = x = 998, -999 


42. А,В 


So. Т = Sot (r +3) 
r=1 


T, - tan ЇЕ ne 
à 4r? +3 213 
4 
T, = tan“! | : 
(e - | 
4 
T, -їал” reg -te (r7) 
2 2 
8, = tan G + з) -їал” В 
2 2 
lim S, = tan! o ан Т Si зай! аланы 
noo 2 2 
43. C 
Sol. e" «e =x 


Let #(х) =е +e” = f'(x) =-e* -3x?.e * <0 
Қ-о) = о, Қо) = 0 = f(x) = x has one solution 
sin? x < sin? x; cos? x < cos? x 
= sin? x + cos? x < sin? x + cos? x > sin? x + cos? x < 1 
Equality holds if sin? x = sin? x and cos? x = cos” x 
=> sin x = 0, cos x = 1 or sin x = 1, соѕх = 0 

т 


= Х--,2л 
2 
44. А 
Sor. 7100-1521 - Ud 
2x 2x 

45. B 
Sol. Length of common chord = 2,/9 -2 = 343 

Angle between circles = n -cos™ Е ui zj шар 

2-3-3 3 


46. B 
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Sol. 


47. 


Sol. 


48 


Sol 1 


49 


Sol. 


50. 


Sol. 
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п/2 


Let |, = f sin’ хах = |, - a, 

0 n 

т/4 1 
Let P, = | tan xdx = P,+P,.=—— 

5 n-1 

! 1 1 
Let I, = [х1 х)" dx = |, = 

0 n+1 n+2 

SECTION - D 

00002.00 
g(a) = g'(a) = g'(a) = 0 = g(x) = a(x — a) (x - B) and lim 59 -0 


=> f(x) = b(x — a) 


h(x) = f(x)g'(x) + go9f'(x) = 210060) 


2 (ab(x a) (x 3) = ab((x — a)’ + 7(x — B)(x — a)9) 
= ab(x — a)°(x — a + 7x — 7p) = ab(x – «)°(8x — a — 7p) 
2. h(x) has two different real solutions 


00002.00 

A(3, 1, 0) inside cube 

B(1, 1, 1) outside cube 

C(2, 1, 3) outside cube 

Number of intersection point is 2 


00006.00 
|A| = –18 
A adj(A) = –18 | 
а, а; аз| 5 -1-7|-18 0 0 
>а, а; а,|-1 -7 510 18 0 
84 а» аз |-/ 5 -ij 0 0 -18 


00007.00 
sin 19 sin 22 sin 32 ..... sin 1799 


- - : =sin 12 sin 3? sin 5? ..... sin 1799 
sin 22 sin 4? ..... sin 1782 


2 
1 ЇГ... | 
—— x —— Sin 2° sin 4°.....sin 88° 
(58 [2 | 


(sin22sin42.....sin88°)° 2% 


а е a M — MÀ A Ó —— ráá—— 
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51. 


Sol. 


52. 


Sol. 


53 


Sol. 


54. 


Sol. 


00036.00 
Сі: (x-3)" 49-2) -1 
9 4 
2. Ay = (6, 2), А = (0, 2) 
^ РА, -РА,|= 3/2 
Clearly locus of P is hyperbola for which 
А.А; = 2ае = 6 and 2a = 34/2 — е = 2 
2. Locus of P is rectangular hyperbola 


Equation of conic C; : (x — 3)? ~ (y – 2)? = 
Now D, = 2ae = 6 


| Оо 


9 
а= = 
9 3 
Beg eo: em 
3 2 J2 
2 
a = 36 
0; 
00002.00 


9-8) - 78) 


Clearly for three distinct normal x-coordinate > 2a 


10_, 1 19 
— ue a > Me => [h]east = 2 
00003.00 


X=6q+rwhereO<r<5 


"(2-8-9 Сары 


forr=0, we дега-0->х-0 
forr=1, ме деїд = 1 =>х= 7 
for r = 2, we get q = –5 > х = —28 
for r = 3, ме get q=3 > х = 21 
for r = 4, ме get q = –3 = х = -14 
for x = 5, we getq=-2 > х = -7 


<. N = sum of all value = 221 = N =3 
or Put x = 7k where К є | 


00005.00 


xcosx -sinx 


x? 


Р(х) = SDX for ке(0 z) Sf yp E с ыш осо 
X 2 


> f(x) is decreasing function for х є (7 z) 


9 -x° sinx - 2x cosx + 2sinx 
"(x)= 


x3 


(0, 2) А(6, 2) 


Auxiliary circle of C, 
Auxiliary circle of C2 


Еј for хе (o. z) 
x 2 
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Let h(x) = -x° sin x – 2x cos x + 2 sin x 
h'(x) = -x° cos x = ~ve for хе (o z) 
=> h(x) is decreasing function for x є (o. z) ; h(x) < h(0) for хе (o. z) 
— х? sin x — 2x cos x + 2 sin x < 0 v xe(o.2) 
=> "(x)<0V xe (o. z) — f(x) is concave down on (o. z) 


2. for any х, Хә, Xa € (o. z) 


We can write (^ кет )„ (Hf Ts) 
ху = A. X2 = B, хз = C 


sin( A+B+C) sinA sinB sinc 
> 


+ + 
3 A B C 
A+B+C 7 3 
3 
9 in^ > SINA „sinB , sinC- "SS EN | At -[9/8]-5 
т 3 A B C 2n 
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The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-D. 


Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and Ш51-1, FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-X (Paper-2)-PCM-JEE(Advanced)/19 2 


Physics PART – 1 


ЅЕСТІОМ – А 
(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A block of mass m is released from height h from a fixed 
smooth inclined plane. At the foot plank of mass m is kept 
on smooth surface. Friction coefficient between plank and 
block is u and block just fails to leave the plank of length 
£. Pick the correct options for the work done by friction on 
the block and the plank. 
| mgh 

4 
2 mgh 

2 
_ Зтоћ 

4 
„mgh 

4 


A thin hoop of mass 5 kg and radius 10 cm is placed on a horizontal plane. At the initial instant, 
the hoop is at rest. A small washer of mass 4 kg with zero initial velocity slides from the upper 
point of the hoop along a smooth groove in the inner surface of the hoop. Speed of the centre of 
the hoop at the moment when the washer is at a certain point of the hoop, whose radius vector 
forms an angle 60° with the vertical downward direction is (The friction between the hoop and the 
plane should be d 


^36 248) ng 
(B) e 


(C) 3 m/s 


(D) V6 m/s 


Which of the following is correct about a black body? 

(A) A black body in thermal equilibrium must emit radiation at a rate lower than as it absorbs. 
(B) Objects around room temperature radiate mainly in the infrared region of spectrum. 

(C) At very high temperature (10000 K or more); an iron object is seen blue. 

(D) At temperature 2898 K, the wavelength of maximum intensity is 1 um. 


Two hemispherical shells having uniform mass distribution jy, р, 
are kept as shown in figure. Force exerted by one 
hemisphere on the other is 6.67 x 107! Newton. Pick the 
correct options: 


Мі, Ri 


(A) Masses and radii are 2 kg, 4 kg and 42 т, 2m respectively. 
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(B) Masses and radii are 1 kg, 2 kg and =m, 1 m respectively. 
(C) Masses and radii are 2 kg, 2 kg and 1 m, 49 т respectively. 


(D) Masses and radii are 1 kg, 1 kg and іт, 1 m respectively. 


Pick the correct options out of the following. 

(A) Coercivity is measure of the reverse field needed to drive the magnetization to zero after 
being saturated. 

(B) Remanence is measure of the remaining magnetization when the driving field is dropped 
to zero. 

(C) For ferromagnetic materials, relative permeability is very close to 1. 

(D) Earth has a magnetic field very much like that of a bar magnetic, directed from the 
geographic south pole to geographic north pole. 


A ring of thin wire with active resistance R and inductance L rotates with constant angular velocity 
о in the external uniform magnetic field perpendicular to the rotation axis. In this process the flux 
of magnetic induction of external field across the ring varies with time as ф = фо cos ot. Pick the 
correct option(s). 


2.2 
(A) Power developed in the circuit due to rotation is given by фоб sin? ot . 
(oL)? +R? 
(B) The mean mechanical power developed by external forces to maintain rotation is equal to 
1 wR 


E CET 


(C) The mean power developed in the circuit is equal to P = 894, cos, where tang = s 


and lọ is peak current. 

(D) The mean mechanical power developed by external forces to maintain rotation is equal to 
1 | 
510 , where lo is peak current. 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - | and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


T. 


A cylinder is sandwiched between two planks shown Mi; 
in the figure. Two constant horizontal forces 2F and 
3F are applied on the planks at t = 0 as shown. 
There is no slipping at the top and bottom of 
cylinder. Surface below the plank is smooth. 


ы г E 
LIST-I LIST-II 
р Acceleration of Centre of mass of cylinder 1 20F 2.28 
"| att=0 ` | 13M 13M 
. 19F 20F 
Q. | Acceleration of top plank at t = 0 2. 19M <а< 73M 
F 2F 
R. | Acceleration of bottom plank at t = 0 3. 13M <а< 73M 
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S. | Accelerati f point P of cylind 4 Le Башын 
; cceleration of point P of cylinder at t = 0 : 13M 13M 
(A) Р — 3; Q2; R4; 5-1 
(В) Р —2; Q4; В — 3; 5-1 
(C) P3; Q1; R4; S2 
(D) P2 Q4; В — 1; 5-3 
8. In the given circuit two batteries of emf Е and Е and 3 C: M 5 
capacitors of capacitance Сі, C» and С» are connected. ! I 
Below is a List — II for the different set of values of potential 
difference between M and N and value of E with = are c 
2 
given in List-l. 
| || 
| 1 
Е 5 Е 
115Т-4 115Т-41 
Cy 2. 
р. | —=2;E=100 Volt 1. | 0 Volt 
C, 
C, .. 
Q. ete 2. | 100 Volt 
2 
Ci tae 
В. | < =3;E = 100 Volt 3. | 25 Volt 
% 
С, 4. 
СНЙ лшн игы We 4. |40 Volt 
2 


9. A block A of mass 2m is hanging by the pulley fixed 
on a block D of mass 8m. Another block B of mass 
m is placed on D whereas a third block C of mass 
m is on the ground passing by a pulley fixed on the 
block D. Given that m = 1 kg and angle 0 shown in 
the figure is 60°. The system (maintained in 
equilibrium) is made free at time t = 0. Answer the 
following questions in MKS. 


(A) Р — 3; Q2; R4; 5-1 
(В) Р->3; Q1; R4; 5 5 2 
( ) P4 Q3; R2; 5-1 
(D) P4 Q1; R2; 5-3 


LIST-I 115Т-41 
‚ 200 
P. | Acceleration of block D at t= 0 is 1. 61 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,.fiitjee.com 


5 AITS-FT-X (Paper-2)-PCM-JEE(Advanced)/19 


680 
Q. | Tension in the slant string attached to Cis | 2. 61 
m TP 820 
R. | Tension in the string joining A and B 3. ЕТЕ 
60 
S. | Acceleration of block A at t = 0 4. 61 


(A) P33; 0-2, R— 4; 8-1 
(B) Р — 3; Q1; R4; 5-2 
(С) P4 Q2; В — 3; 5-1 
(D) P4 Q1; R2; 5-3 


An ideal mono atomic дав is confined by a 
spring loaded massless piston of cross section 
4.0 х 10? т^. Initially the gas is at 400 K and 
occupies a volume of 4.8 x 10? m? and the 
spring is in its relaxed state. The gas is heated 
by an electric heater until the piston moves out 
slowly without friction by 0.1 m. Force constant 
of the spring is 10000 N/m and atmospheric 


pressure is 1.0x10° N/m?. The cylinder and 
the piston are thermally insulated. 


ANNANAAAAAAAANAAAAAAAAN 


LIST-I LIST-II 
Heat supplied by the heater is 1. (21004 
Additional amount of heat required to 
. | ‚|2. | 201 
2 compress the spring by additional 0.1 m is ae 
R. Internal energy change of the gas when 3. |2500.) 
piston moves 0.1 m from start 
S. Internal energy change of the gas when 4. | 4320 J 
pistons moves 0.2 m from start. 
(A) P4 Q1; R2; 6-3 
(В) Р — 2; Qo3; В — 1; 5 5 4 
(С) P3 Q2; R— 4; 5-1 
(D) P1; Q3; R2; 5—4 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A rod of mass 1 kg and length 2 m is suspended from 
the ceiling with the help of two light inextensible cords 
each of length 1 m so that the rod is horizontal. The rod 
is given an angular velocity 2 rad/sec about its center 
vertical axis. Tension in a string immediately after the 
rod is given angular velocity is 7K Newton. K is 


An equilateral triangular lamina of mass 1 kg and side length 10 cm is rotating with constant 
angular velocity 4 rad/sec about an axis passing through centroid O of the triangle and 
perpendicular to the plane of lamina. The axis is rotating with constant angular velocity 3 rad/sec. 
Rate of charge of angular momentum of triangular lamina is 


A rod of length 1 meter has variable coefficient of thermal expansion 

a = (1.67 + 1.67x — 1.67x*) x 107 (in MKS). The rod is uniform throughout and its Young's 
modulus is same throughout the rod. Rod is rigidly fixed between two vertical walls. Find the 
distance x (in MKS) of the point of the rod from corner x = 0 which is not displaced from its 
position on heating the rod by 1°C. (Given that x is neither 0 nor 1) 


A light beam of diameter 343 cm in the shape of a hollow cylinder is incident symmetrically 


around the radius of symmetry on a glass hemisphere of radius 3 cm and refractive indices 4/3 


and 1.7 for violet and red colours. Distance between the red and violet colour of light in flat face of 
hemisphere is (in cm) 


According to Moseley's Law, the ratio of the slope of graph between Jv and z (here v and z are 
3 
2 

frequency of radiation and atomic number respectively) for Ks and К, is given by M nis equal 


42 


to 


A magnetic field of 3.0 x 107 T along z-axis exerts a force (3i 4 4j) x 1079 М on a particle having 
a charge 2 x 107 C and moving in x-y plane. Here i and j are unit vectors for x-axis and y-axis 
respectively. Velocity of particle is given by (xi + yj) m/s. ік + y)| is equals to 


A solid sphere of radius 14 cm rolls without slipping in a cylindrical curve of radius 70 cm. The 
time period of small oscillations is equal to (in sec) (given that g = 10 m/s?) 


A solid sphere of radius З cm made of material of bulk modulus 2 х 10° М/т is surrounded by a 
liquid in a cylindrical container. A massless piston of area 8 х 107 m° (area of the container is 
also same) floats on the surface of liquid. A mass of 5 kg is placed on the piston to compress the 
liquid, change in radius of sphere (in A) is 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-X (Paper-2)-PCM-JEE(Advanced)/19 


Chemistry PART -II 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. What is the pl (iso-electric point) of the following amino acid: 
+ 
шаа he (PKb = 4.6) 
COOH 
(PKa = 2.4) 
(A) 3.5 
(B) 5.9 
(C) 2.3 
(D) 4.6 
20. Which of the following compounds give positive test with Tollen’s reagent: 
О О 
| О 
H—C—OH Н,С--ОН--ОС:Н, | 
он | Н,С--0--Н 
ОН 
(1) (2) (3) (4) 
| 25 нос“ | 
Ph—C—H 3 N H3C—C—CH3 


YN 
нас ОС2НБ Hac ОС,Н, 


(5) (6) (7) (8) 


(A) 1,2,3 
(B) 3,4,5 
(C) 6,7,8 
(D) 1,3,5 
21. Which of these properties is/are correct for Beryllium? 


h 
) Exhibiting amphoteric nature in their oxides 

) Forming polymeric chloride by forming (Зс, 4e ) bond 
) Forming polymeric hydride by forming (3c, 2e ) bond 
) Forming co-valent halides 


22. Р, + NaOH(aq) >? +? 
Select correct statement(s) about the reaction: 
(A) One of the product is PH; 
(B) It is disproportionation reaction 
(C) One of the product is NaH2PO; 
(D) This reaction is not given by red phosphorous 
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23. What is the IUPAC name of the following compound: 
CH5CH5CH5CH5 


<> 


Butylcyclobutane 
Cyclobutylbutane 
Butanecyclobutane 
Cyclobutanebutane 


BOBS 


24. ich of the following reaction(s) produce(s) Cr2O; along with O2? 
Heating (NH4)2Cr2O; 
Heating CrO; 
Heating K2Cr2O; 
Reaction of AlO; with Cr 


CEECEE 
———— у 


(Matching List Type) 
This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match the following List — | with List - Il: 


List –1 List - II 


P. | [N(CN)4- 1. | Paramagnetic and number of unpaired electrons(s) 
is/are same as the free metal ion 


Q. | K3[Fe(CN)g] 2. | Paramagnetic but number of unpaired electron(s) 
is/are less than the free metal ion 

В. | [Мс] 3. | Free metal ion is paramagnetic but complex is 
diamagnetic 

S. | [Ni(NH3)g]SO, 4. | d-orbital(s) is/are involved in hybridization 


5. | Metal in +2 oxidation state 


6. | Metal in +3 oxidation state. 


The correct option is 


(A) Р ә 2, 4, 5, Q > 3, 4,6, R> 1, 4, 5, 5 51,5 
(B) P 3, 4, 5, Q > 2, 4, 6, R > 1,5, 5 > 1,4,5 
(C) P > 1,5, Q > 3, 4, 6, R 2, 4,5,S > 1,5 

(D) P ә 2,4, 5,0 > 1, 4,6, А3, 4, 5, 5 1, 5 


26. Match the following List — I with List - Il: 


List — I List - Il 
P. | Zn™ 1. | 1° group cation 
Q. | Ад” 2. | Precipitated by Маг5 
А. | РЫ 3. | Yellow precipitate with КІ 
S. | Bi” 4. | Produce precipitate on dilution with water 
5. | Produce amphoteric hydroxide 


The correct option is 
(A) P 2,5, 0 > 1, 2,3, R > 1, 2,3,5, 5->2,4 
(B) Р 5 3, 4, 0 1, 4, 5, R > 1, 2,3, 4, 5, 5 53,5 


nT 
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(C) P>2,5,Q>1,4,5,R > 1, 2, 3, 5, S 53,5 
(D) Р 5 3, 4, 0 > 1, 2,3, R > 1, 2,3, 4, 5, 5 > 2, 4 
Match the list: 
List -І List - Il 
Р. | HC AH 1. | Chiral 
Н С.Н; 
Q. | H3C | CoHs 2. | Achiral 
H H 
R. D 3. | Geometrical isomerism 
H3C | CoHs 
Н Н 
S. CH3 4. | Containing plane of symmetry 
H3C | CH3 
H H 
5. | Compound containing even number of chiral 
centers 


The correct option is 

(A) P >2,3,4,Q>1,3,5,R>2,3,4S 51,3 
(B) P>1,3,5,Q>2,3,4,R>51,3,S>2, 3,4 
(C) P > 1,3, 5,0 > 1, 3,5, R ә 2,3, 4, 5 1, З 
0) 


( Р > 1,3, 5, 0 1,3, 5, В 1,3,5 2, 3, 4 
Match the following List — | with List - Il: 
List — I List — Il 
P. CY 1 1. | Dichloro aromatic compound 
CHCI, /KOH > CHCl, , KOH > 
Q. 2. | Monochloro aromatic compounds 


4. | Carbine formation 


R. 3. | Monobromo aromatic compound 
CHCI,Br 
KOH 


5. | Ring expansion takes place 


The correct option is 
P>1,4,5,Q>2, 


(—————————————————————————————————————————— 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Calculate the pressure exerted (in atm) by 2 mole of СО, gas at 300 К, if volume occupied by 
CO; molecules is negligible. a = 3.592 atm Ш тог”. 


What is the percentage purity of concentrated HSO; solution (Specific gravity 1.8 g/ml) if 5 ml of 
this solution is neutralized by 84.6 ml of 1 N NaOH. 


Calculate the accelerating potential (in volts) that must be imparted to a proton beam to give it an 
effective wavelength of 0.01 nm. 
Given : mass of proton = 1.6 x 1077 kg 
Charge on proton = 1.6 x 1079 Coulomb 
Plank's constant h = 6.6 x 10 ?* J/sec 


An oxide of metal m (at wt = 64) contains 20% oxygen by weight. The oxide was converted into 
chloride by treatment with HCI and electrolysed. Calculate the amount of metal (in gm) that would 
be deposited at cathode if a current of 1 ampere was passed for a period of 3.2 hr. 


The following reaction follows 1 order kinetics at 150°C: 

А (9) > B(9) + C(g) | 

On starting with pure A, at the end of 20 min, the total pressure was found to be 300 mm of Hg. 
After a long time the total pressure of the system was 500 mm of Hg. Calculate the half-life period 
of the reaction in minutes. (log 1.25 = 0.09691) 


Calculate the heat of dissociation (in Kcal) for МНДОН if 
НСІ + NH4OH — NHA4CI + НО AH = -12.27 Kcal 
H' + ОН — H20 AH = -13.7 Kcal 


At 470 К partially dissociated vapours of РС аге 60 times as heavy as Н». Calculate the 
% dissociation of PCls. 


A gas present in a cylinder fitted with a frictionless piston expands against a constant pressure of 
1 atm from a volume of 3 lit. to a volume of 7 lit. In doing so, it absorbs 750 J heat from 
surroundings. Determine increase in internal energy of the gas. [Take 1 L atm = 101.3 J] 
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Mathematics PART - 111 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. Let f(x) = х° – Зх + 1, then 
(A) f(f(x)) = 0 has 7 solutions 
(B) f(f(x)) = 0 has 4 solutions 
(C) f(f(x)) = —1 has 7 solutions 
(D) f(f(x)) = —1 has 4 solutions 
38. If the system of linear equations (cos 0)x + (sin Ө)у + cos Ө = 0, (sin Ө)х + (cos Ө)у + sin Ө = 0, 
(cos Ө)х + (sin Ө)у — cos Ө = 0 is consistent, then the possible values of Ө е (0, 2x] is/are 
Tt 
A = 
А 5 
Зл 
В 2 
8 7 
Зл 
С 2 
(Gy. 2, 
Тл 
D ша 
0 4 
4 9 . a 
39. Suppose x, y є (-2, 2) and xy = -1 then the least value of u = 4:59 + THEO is b (where a and 


b are coprime), then 
(A) a+b=17 


(B) a+b=19 
(C) а-0-7 
(D) а-0-5 
40. As shown in the diagram, the volume of tetrahedron DABC is = А 
АС 
also «АСВ = 45° and AD + BC + — = 3, then 
42 
(А) Ср-43 
(B) AD = 1 
(C) ВС = 2 
(0) АС = 2 
41. The number of natural numbers п such that there exists an integers number х for which 
499(1997" + 1) = x° +x, is/are less than 
(A) 2 
(B) 3 
(C) 4 
(D) 5 


рын 
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42. If соғ! (e + 2) «cot (ғ > 3| cot"! (s + 3) Eta Sco, 
4 4 4 


A 
B 
С 
D 


m, алта ome iran: 
м 5-7 < 


prime 

even 

multiple of three 
odd 


(Matching List Type) 


co is equal to tan™ k, then k is 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. Match the following List-l with List-1l 


LIST — I (Number of solution of) LIST - Il 
P. | ІБіпхі- м is 
2 
Q. | еке” =x is 
R. | sin? x + cos? x = 1 in (0, 27] is 
А T TM). 
S. | lcosxl = 2|lx| - 1| in Ex is 


The correct option is: 


Р-4С-1;В-3;5-2 
Р-40-38Н-15-2 
Р-40-18В8-25-3 
Р 3; 0 > 1; В 4; 5 > 2 


44. Let f: R* — R be an increasing function such that xf(x) + 2 > 0 and гол 209141 =1. Match 
X 


the following 151-1 with List-ll 


LIST - I 


LIST - II 


P. 


The value of [f’(1)] is (where [.] denotes the 
greatest integer function) 


Q. 


Number of points of inflection of f(x) are 


R. 


The value of [1 — f(1)] is (where [.] denotes 
the greatest integer function) 


5. 


Number of solutions of sin x = f(8) in the 
interval |-л, 27] are 


The correct option is: 


(A) 
(B) 
(C) 
(D) 


Р-20-38-1,5-4 
Р 40 3; В 1; 5 > 2 
Р 2; 0 > 3; А 4; 5 > 1 
Р 2; 0 > 1; В 3;5 4 
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45. . Consider two circles S, = (x – 3)? + (y — 1)? = 9 and $ = х? + (у – 1)? = 9. 
Match the following List-l with List-1l 


LIST - 1 LIST - II 
P. | Length of common tangent to S, = 0 and Sp = 0 is 1.|9 


Q. | Length of common chord to S, = 0 and S2 = 0 is 2. | 3/3 


R Maximum distance between two points, one on S, 
` | = О and other on S2 = 0, is 


S. | Angle between S, = 0 and S82 = 0 is Az, then 9A is 4. |3 


Тһе correct option is: 

(A) Р-20-458-35-1 
(B) Р-40-2Н-15-3 
(C) Р 4; 0 > З; В 2; 5 – 1 
(0) Р-40-38Н-15-2 


46. Match the following List-l with List-1l 


LIST -1 LIST - Il 
л/2 
Р. | sin® xdx is 4. | 37-8 
0 12 
п/4 4 8 
: tan” хах is 2. | -- 
E 15 
! 5 1 
[ха х)?ах is PRG. 
2 | 3-1 120 
п/2 , А 1 1 
2 Ї IS 4. | — 
5 | sin’ xcos? x dx ЕБ 
Тһе correct option is: 
(A) P5102; R—3;S8—4 
B Р-24-18-45-3 
(C) P5403; R—2;S8—1 
(D) 'P-—5Q-4$HBR-1:9-2 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. Let f(x) and g(x) are polynomial of degree 4 such that g(a) = 010) = g"(a) = O. If lim гю =0, 


then number of different real solutions of equation f(x)g'(x) + а(х) (х) = 0 is equal to 


48. Consider a cube whose faces are given by х+у+2 = 34/3, x «y «z = 248 , 4x -5y+z=/42, 


4x -5y +z = 24/42, 2x « y -3z = v14 and 2х+у- 32 = 24/14 & a triangle whose vertices are 
(2, 1, 3), (1, 1, 1), (8, 1, 0), then the number of point of intersection of cube and triangle is 
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49. 


50. 


51. 


52. 


53. 


54. 


55021 47 
Let A =[а( |, , 8 a square matrix of order З such that adj A -|-1 -7 5 | and det(A) < 0, 
EG OE 


3 3 
then 337 is equal to 


i=1 j=1 


If the value of sin 1? sin 3? sin 5? ..... sin 179° = x , then (A — 82) is equal to 


A; and А; are the vertices of the conic C; : 4(x — 3)? + 9(y – 2)? — 36 = 0 and point P is moving in 
the plane such that |PA, — PA, | = 34/2 , then the locus of P is another сопіс C». If D, denotes the 


distance between foci of conic Cz. D» denotes the product of perpendicular distances from the 
points A,, A» upon any tangent drawn to the conic C» and D3 denotes length of tangent drawn 


2 
from any point on auxiliary circle of conic C, to the auxiliary circle of the conic Со, then a 
3 


is equal to 


If (h, k) be a point on the axis of parabola 3y + 4y — 6x + 8 = 0 from which three distinct real 
normals could be drawn to the parabola, then [hlicast is equal to (where [.] denotes the greatest 
integer function) 


If N denotes the sum of all values of x satisfying equation БЕН =>, then М is equal to 
(where [.] denotes the greatest integer function) 
For any acute angle AABC, let M denotes the maximum value of lela ышы ышы ‚ then 


А B C 


Еш is equal to (where [.] denotes the greatest integer function) 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION- A 

1. А, B, C, D 

Sol. Total displacement is zero. 


Sol ! 


Total distance travelled = E x10x 20) х2 = 200m 


B 
Equation of motion perpendicular to inclination 
10 sin 30° —g cos 30°t=0 


t= EUN -(--) 
10/3 43 
Time of flight T = 2t = “еб 


43 


A,B 

Torque about centre must be zero 
=Т= 

Т cos 45° + f, = mg sin 45° 


(2*1) 100 


б у 
100 


(V2 +1) 


т 
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4 A, B, D 
Sol. = 208 

ах 
5. A, D 
Sol. The maximum energy of photon depends on the energy of electrons incident. 
6. А, В 
Sol. Optical path difference = (п, —n,A,) 

2n 

Аф = — AX 
! À 

7. A 
8 A 


Sol.  (forQ.7-8) 
Аф = ла? (3B, -28;)-ВолВ? 


@й= == 1=-—- 
2 20 


Аф. 2В0лА?о 
At T 


Sol.  (forQ.9-10) 


Focal length of convex mirror 
f= 5(30-10) -10ст 
SECTION - D 


11. 01200.00 
Sol. ү ! х 9 


E 4лед Vx? +R? 


| 9x10? x10x10? 


ү, за = 3000 
x 
9x10? x10? x10 
V, = ЖП =1800 
AV =1200 V 
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12. 


Sol. 


15. 


Sol. 


Sol. 


17. 


Sol. 


18. 


Sol. 


3  AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


00781.25 


| .25x25x3x10 ^ 
4x6 


= 78.125 х 10* = 781.25 x 107 


00002.88 


00010.20 

Excess pressure 

_ 27 _2х7х10° 
В 02x10? 

Pressure inside bubble = 1.013 x 10° + 700 

= 10.13 x 10* + 0.07 x 10* = 10.20 х 10* N/m? 


AP = 700 N/m? 


00026.68 
_ GM _ 6.67x107"'x2 


= 2) 
2x} — 
2 


= 6.67х4х107! = 26.68x10 " N/kg 


00000.60 
Асад эс e оао 
(V4 * V5) 6 
00014.00 
Slope dP = _ҮР 
dv V 
408 -V 
5 


v= 210° m? = 14 x 10* m? 
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Chemistry PART - Il 
ЅЕСТІОМ – A 
19. А, С 
Sol. Be also reacts directly with fluorine Except Be and Mg, other alkaline earth metals give flame test. 
20. A,B 
Sol. > 
нс, 3 ox à 3 
a, М AF 22 К| Cr(H,O), (C204), | 
Ж i, paramagnetic 
Cl N 2 z | 
E “сн; Nox” № (еп), Cl, | 
Я 1 2-2 Б 
diamagnetic dsp? diamagnetic d^sp paramagnetic 
21. В,С 
Sol. E, +H,O——>HF +O, 
|, + H,O ——> No reaction 
Cl, - H,O —— HCI + HCIO 
Br, +H,O——>HBr + НВгО 
22. В, C, D 
Sol. Peptization is the process of forming colloidal sol by freshly prepared precipitate in the presence 
of small amount of electrolyte. 
23. В,С 
Sol. As temperature decreases or molar mass decreases 
H increases 
L decreases 
w decreases 
24. A, C, D 
Sol. O O O O 
-0 o- 
, њо“ 
Pam , маон,Сао ^ 
NS 
О О О 
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MgBr OMgBr 
— Mg dy ether , dry ether nd os (уы 
СООН 
hot reer Q= HI/Red P -ç 
COOH 
25. C 
26. B 
Sol. СНз COOH 
СІ (0) HO-CH, -CH, -OH Glyptal 
CH3 
р СООН 
(1) CrO,, Ac,O 
(2) H,O* о 
СНО СООН C NB. 
Ба ML 
хий СНО СООН C—NH5 
Q || 
О 
zi ^ 
COOK 4 
гн C. nee СІ KOH, ig KOM BO. 
Br №» 
HN—Ac 
H,0* 
Вг; /Ас:О ) 
'"S' 
NHAc МН, 
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ЭНЭ СН,ОН 
__кон у СІ КО A 
CHO 


COOK \ 

О 

NH,,A 

М--Ас <“22Fv ээг g HA рға 

"pt О 
27. С 
28. B 

Sol. 


| 
Og 
3 3 


“о 
ын E m om ? 
? CHO 


(i) CH? -COOC;H;/Zn 


О 
d | | 
(ii) HzO", A ананы 


CH3 
( СН 
(но о 
OH i 
(i) CHgLi 
f HO CH3 CH3 


KOH 
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SECTION – D 


29. 00010.00 


Bob idee 
N, xa 
4x108 20x10" 


90х10%- = Distance between Х & Y = 
6х10%а 


=10x107°m 
3 4x108 
© 6x9x 107 
a? -8х107 
а= 2х10 cm 
a-2x10? m 


a-20x10? m 


30. 00051.20 
200) 
Sd. 0, 22007 м 
(2) х50 
AG = AG? +RT/nQ 
-.31064 2200 46 
1000 
= 81.06 4 2.5x 4.6 
3231064115 
--19.56 
AG = AH- TAS 
-19.56--4.2-ТА5 
-15.36 = -TAS 


AS = 19:90 „1000 JK” 
300 


=51.2 ЈК" 


31 00010.22 


Sol. ® 
нэг? ~~ “соон +NaOH——> HyN~ ~~ СОО" 
2mmol 2.5 mmol 
2-2 25-2 2mol 
© 
НМ ~~ COO", NaOH 3 HN we S6007 
2-0.5 0.5-0.5 0.5 
C.B] 
H- pK, +lo | 
дах 
See мы 
15/V 
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32. 


Sol. 


33 


Sol : 


34. 


Sol. 


pH=10.7 +092 


= 10.7 — 0.48 

= 10.22 

00001.25 

A” = 2X + 4xx, — 3XX, = 4x 

Bi oir aba k, for Ba(OH) k, for KCI 
к, G, В, 2 

k 1 k, 0.002х 


ыз тн ен Е 
k, 4000 4000 4000 


AS = k,x1000 0.002х х1000 0.2x 2x x 


д М 4000 x10? 4 40 20 
желш X ly 49120425x107 
A 20x4x 8 

-1.25х107 
00013.20 

A(g)— 2B(g)+C(s) + D(g) 

Р, 
10 тіп Р,-Р 2P P 

Р, -P, 2Р, Р, 
3P, =27 yo 1860-8 
P, =9bar 10 9-6 

_p_ = 6/n3 
P,=P,-P+2P+P ЕСЕК 
Р: - Р, + 2Р = 6.6 тіп”! 
21-9-2Р N 
2Р -12 Сор 
Р-бат -6.6х2 
-13.2 mole/litre тіп” 

00000.82 
AgBr (s) = Ag’ + Вг" AG? = -RT/nK pp 
Ag’ +e < Ад AG; = -nFEj 


AgBr + e€ <=> Ад + Вг” AG; --пҒЕ; 
AG; = AG + AG; 
-1FE; =-1FE} -RTénk,, 


Е° =E° + FE тк. 


0.0725 =E? + 0.025 (-29.9) 
0.0725 = E? - 0.7475 
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35. 
Sol. 


36. 
Sol. 


Е? =0.0725+ 0.7475 


= 0.82 
00000.80 
111 
Gee 22 () 0з њо 
by O O 
00001.50 
+ 
F F 
Наэ: Се 
pt 6 
Е рэн 
we М 
: N=S—F I—1—1 
F АЗ 
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o 26 О | о о 
HO О (ii) HO* 
HO ^ 
Oo О O О 
О 25 й 
/7 Хе 
GS LE ЯГ GS cr 
(`+ со 
о 0) 
(252224 5 
2/2 Ча 
^o d. 59-9 
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Mathematics PART - Ill 
SECTION – A 
37. B,C,D 
Sol. Consider AA'B'C', where Zh == zh, ZB' = ав, zc - P. zc 
1 
Now apply triangle inequality to get S > - — 
pply g quailty to g B 

38. А,В,С 
Sol. Take base as the x — y plane with one vertex as origin. A, B be vertices along the x, y-axes 

respectively 


OA - 2i , ОВ = 2j, OC - i + j+ 2k , where C is the apex 
; OAxOB = 4k; OAxOC = 2k - 4j; OBxOC = -2k + 4i 


Volume is ix parallelopiped = Ё 


Tetrahedron with half of pyramid’s base and the pyramid’s apex has volume = =. 


39. C, D 
n yu х) 
Sol. х) = [аи ;u e [1, n] > pm is strictly monotonic in x 
1 
= F(x) is strictly monotonic 
n n па 
(ІШ. P3 au «x [OU asx + 1* and «үші» > [X du >х «| зәт 
1 u 1 u 1 u 1 1 u 
> lim F(x) =Inn 
40. A,B 
n+1 n n+1 х pH 
Sol. | f(x)dx- ff (x)dx = | ndx = ЭГ | Mis 
0 0 n п" Inn Inn 
п+1 n n1 (x-n)"" Бі 1 
Гара ае J (х-п) dx ae OE 
n 
t t 
t e (0, 1)  ff(x)dx- 0 МВ > [f(x)dx «2-1 
0 0 


lim foc) x)dx = lim yo — Divergent series 
I+ 


noo noo 5 
i=0 


4. АВ0 
Sol. Forx e (0.2) 9-0 


— Á— —— — —— — — —— —— ——————— À HÓA A —BÓR eel 
НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


11 AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


Incident ray, if extended, passes through one focus (2, 0). So reflected ray will follow the path to 
pass through the other focus (-2, 0) 


A 
à ? neis? 

Aus | 9со5 Өсіп Ө oc 

2 5 (cos? 0+ sin? Ө) 2 
C 
Lergh | r BE ЭГ? E 140 = E (1074 Ins йө] = gin (ie d2)- <Б 
А 
C 


(for Q.45.-46) 
Let A(h, К), С(хо, yo), В(Хч, Y1) 


h + Xo = 9(k + yg and h? +k? = х2 +у2 = x, = 1 (40h+9k), Yo = 1 (9h - 40k) 
hx, = -(k«y;) and h? +k? = х2 +y? > X, =k, y, =-h 


S-Y: .9-Yo. д дк + 41k = 0 
4-х, 4-х, 


SECTION – D 


00001.00 
Two bishops attack each other if they are in squares along the same diagonal. The number of 
ways of choosing two squares along the same diagonal on a 8 x 8 chessboard is 


х(2(2С, +°C, + act +7C,)+ 86, | = 2(*C, + °С») 


2(®С„ +°С 

Bed (°C, 30 шил 
un 64x 63 P 

00000.20 

x x^ 1-yz 

y у? i-zx|« (x-y)(y -z)(z-x)(1- xy - yz -zx) 

z zê 1-ху 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 12 


49. 00002.00 
Sol.  |adj AA] = АА? = Л5|А| = А (as A is orthogonal) 
|Adj(adj ЛА)| = (ад ХАГ = à" 


12 
. 5-29-16 = = [416] =2 


50. 00003.00 
1 n yKHak 1 n kak 1 зх! дэх 3 
Sol. [іт уг 3 dx = [x lim ох = fxe*dx = 72 = 21 
n>» c К! пә=/—% К! 0 з 9% 9 
Б1. 00000.60 
Sol. Probability that (i) Dice shows 2 and A reports it correctly, цэн т; 
5 2 1 1 
(ii) Dice did not show 2 and A reported it as 2,-х-х--- 
6 3 5 9 
2 2 1 2 
(iii) Dice showed 4 or 6 and A reported it as 2, =x =x — = — 
6 3 5 45 
Жа 
18 45 3 
Баг 
18 9 


52. 00000.50 
1 1 1 1 1 1 101 
Sol. +—— <a, = + + + + 
"Cy "С "Co "Ch "C, “Сул i=2 "C; 


53. 00000.02 
51! 1 1 
es € (к+50) (к+2)(к+3)..... ics 


1 


Sol. T= 


750 
54. 00000.05 
Sol. Other 2 vertices lie on the director circle 
L= 2/5 
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General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

• Each Part is further divided into Two Sections: Section-A & Section-D. 

1 Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one ог 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – А 
(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Velocity time graph of a particle moving along 
straight line is shown in figure. Choose correct 
option(s). 


Average velocity of the particle through out motion is zero. 
Average speed of the particle is 5 m/s. 
Distance travelled by the particle in 40 sec is 200 m. 


A 
B 
C 
D Displacement of the particle during first 20 sec is 100 m. 


мы эй aS 
SE 2012-12-12 


A particle is projected horizontally from an inclined plane 
with speed 10 m/s as shown in figure. (g = 1052) 
choose correct option(s) 


(A) Range along inclination is 10 m 


2 
B Time of flight is — sec 
i 2 


(С) Speed of particle when it strikes inclined plane is 15 m/s 
(D Тіте of flight is V3 sec. 


A sphere of mass 10 kg is kept stationary on a rough inclined 
plane as shown in figure. String is massless and inextensible. At 
equilibrium string remains horizontal. Choose correct 
statement(s) : (9 = 10 ms 2) 


45° 


(A) Tension in string is — H9 d 


( 2+1) 


100 
B Friction force acting on sphere is N 
8) gon spnere is (100. 


(C) Minimum value of coefficient of friction for equilibrium is 1 
(D) Normal reaction between sphere and inclination is 50-/2 М. 
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The given plot shows the variation of potential energy of uU 
interaction between two particles with distance between 
them. (Particles are placed in isolated space). 


X X2 x 
(A) Mutual force acting on the particles is zero when distance between then is x; 
(B) Mutual force acting on the particles is zero when distance between then is x2 
(C) Mutual force between the particles is repulsive when distance between them is more than 
X1 but less than x». 
(D) Equilibrium is stable at x4. 


Electrons having de-Broglie wave length à are incident on target in X-ray tube. Minimum 
wavelength of X-rays generated is 24. Then choose INCORRECT statement(s). 

(A) If à is increased the value of Эл decreases. 

(B) If à is increased the value of Эл increases. 

(C) The value of Эл will not change if target metal is changed. 

(D) The value of à; does not depend оп л. 


Two waves having same wavelength à in vacuum are in phase initially. First wave travels a path 
length L; in medium of refractive index п; and second wave travels path length Lə in medium of 
refractive index n». They are now combined in vacuum. Based on above information choose 
correct option(s). 


(A) Phase difference between waves after combination is P", -njL,). 
(B) Frequency of both waves remains unchanged when they travel through different medium. 
(C) Phase difference between waves after combination is са =] 
(D) Frequency of wave in medium with more refractive index will be ш 
(Рагадгарһ Туре) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


A circular loop of radius R is kept in х-у plane with centre at origin. Magnetic field in region is given by 
B =B,i + 2B,j+3B,k . Based on above information, answer the following questions. 


7. 


If loop starts rotating with angular velocity о about x—axis. Then value of average induced emf 
during the time loop changes its plane from x-y plane to x—z plane for the first time is 
(A) 2В,А?о 


2B,oR? 
B anzi osi 
(B) = 
(C) ВоВ? 
2 
(р) В,оН 
T 
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If a current i is flowing in loop when it was in х-у plane and at rest. The direction of current is 
such that when an observer situated at positive z-axis looks at loop he finds direction of current 
clockwise. The value of net torque about centre of loop is 


(A) 2inR?B, К 5 i 
(B) — isR^B(i-2j) 
(C) 2088, í 22 


(D) АВ, (i+ 2]+ К) 


Paragraph for Question Nos. 9 and 10 


An experiment is performed to calculate the focal length of a convex mirror using convex lens. The setup 
consists of two pins, optical bench, one convex lens and one convex mirror. 

When only convex lens is placed at a distance 60 cm from pin (object) its image is formed at a distance 
30 cm from the lens as shown in figure (i) Now. Convex mirror is also kept right to the lens without 
changing distance between pin (object) and lens. The mirror is kept at a distance 10 cm from lens such 
that position of image of object pin and position of object pin coincides as shown in figure (ii) 


60 cm 30 cm 


<——™n sss ———— 


Figure (i) 


Now answer the following questions. 


9. 


Focal length of convex lens used is 


(A) 20cm 
(B) 40cm 
(C) 60 cm 
(D) 30 cm 
Focal length of convex mirror is 
(A) 10 cm 
(B) 30 cm 
(C) 20 cm 
(D) 60 cm 


60 cm 


— M M»: 


10 cm 
Figure (ii) 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


5 AITS-FT-XI (Paper-1)-PCM-JEE(Advanced)/19 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A uniformly charged ring is placed in x — y plane with its centre at origin. Total charge on ring is 
(10 nC) and radius of ring is 1 cm. The magnitude of potential difference between points having 


co-ordinate (0, 0, 24/2 cm) and (0, 0 -2V6 cm) is (in volts) 


The magnetic field in a certain cylindrical region of radius 5 cm is varying with time according to 
law given by В = (412 — 3t) where B is in Tesla and t is in second. The value of induced electric 
field at 3 cm from centre is E, and at 6 cm from centre is E». The value of product of magnitude of 
Е, and E; (att = 1 sec) isk x 10? V?/m?. The value of k is 


A battery of emf 48 V unknown internal resistance is P(W) 
connected to a rheostat whose resistance can be varied in a 
long range. A graph is plotted between power developed 200 W 
across rheostat and resistance of rheostat which is shown in 
figure. The internal resistance of the battery in Q is 


R (ohm) 


Moment of inertia of a uniform equilateral triangular lamina of mass 20 kg and side length 75 cm 
about an axis perpendicular to plane and passing through centroid (in kg-m?) is I. The value of 
100 lis 


If pressure inside a spherical bubble of radius 0.2 mm just below the surface of water is k x 104 
N/m? then the value of k is ........ (Given surface tension of water = 7 x 10° N/m and 
atmospheric pressure 1.013 x 10° N/m?) 


Gravitational field intensity at the centre of the base of a uniform hollow hemisphere of mass 2 kg 
and radius 50 cm is E x 107! N/kg. The value of E is 


A harmonic pulse given by y(in cm) = (0.9 emsi(t- 4. x in meter and t in second is travelling 


in a uniform tight string. Same pulse is transmitted onto another string where speed of wave 
becomes 2 m/s. The amplitude of transmitted wave in (cm) is 


P-V graph of an ideal di-atomic gas undergoing P (Nm?) 
adiabatic process is shown in figure. At certain 
point A, tangent is drawn slope of tangent is —1 
(N/m). The volume of the gas at point A is V x 
10* m?. The value of V is 
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Chemistry PART -II 


SECTION - А 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


Which of the following statement(s) regarding alkaline earth metals is/are correct? 
(A) Only ВеҒ; behaves as a Lewis acid while other fluorides of alkaline earth metals don't act 


as Lewis acid. 
(B) Be doesn’t react directly with fluorine hence BeF» is prepared by heating (NH4);BeF,. 
(C) In solid state the geometry of BeCl is tetrahedral. 


(D) All metals of alkaline earth metals show characteristic colour in flame test. 


Which of the following complex(es) is/are diamagnetic as well as show(s) optical isomerism 
(A) ІРІСІ: (MeNH -СН; — CH; — NHMe)] 


& (со(с.0,),|” 
с) к(Сг(н,0),(с,0,),| 
(D | [Ni(en), Cl, | 


Which of the following halogen react(s) with water at room temperature to give hypohalous acid 
(HOX) 


4 
2 


e correct statement(s) pertaining to colloids is/are 

A) The process of converting freshly prepared precipitate into colloidal sol by shaking it with 
dispersion medium in the presence of excess amount of electrolyte is called peptization. 
(B) Lyophilic colloids are also called as reversible sols. 

(C) Sulphur sol is an example of multimolecular colloid. 

(D) Sols are those colloids in which dispersion medium is liquid phase while dispersed phase 
is solid phase. 


The Maxwell-Boltzmann distribution for molecular speeds of a gas is shown in the figure at given 
temperature T 


In the figure H is the height of the peak, L is the location of the maximum and W is the width at 
half height. Which of the following statement(s) is/are correct regarding this graph: 


(A) For a given gas, as the temperature decreases, H decreases, L increases and W 
increases. 

(B) At a given temperature as the molar mass decreases H increases, L decreases and W 
decreases. 
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(C) For a given gas, as the temperature decreases, H increases, L decreases and W 


decreases. 
(D) At a given temperature as the molar mass decreases H decreases, L increases and W 
increases. 
24. The reaction(s) leading to the formation of Benzene is/are 
A СОз or М.О 
(A) n-hexane 773 K, 10-20 ai > 
(B) 
(i) hot KMnO, , ОН” 
ii) H4O* 
iii) HI/Red P 
(С) 
(i) Bra, NaOH 
+ 
ii) но” 
iii) Sodalime, A 
(D) 
(i) Mg, dry ether 
(ii) О, 
ІШ но" 
iv) Zn, A 
(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


A hydrocarbon “Р” (CgHi9) on oxidation gives a dicarboxylic acid which reacts with ethylene glycol produce 
a polymer Glyptal. The compound ‘P’ on reaction with CrO3/Ac2O followed by acidic hydrolysis give a 
compound Q. Q undergoes the following sequences to furnish S via R. The compound Q also undergoes 
another set of reaction to produce T. 


1.КОН 1.KMnO,, H* 1. Маон CaO 
2.H40*, A 2.NH,, A 2.Ас,О/Ру 
T < 3.NH3, A Q 3. Strong heating > R 3. Br;/Ac;O > 5 
4. LiAIH, 4.KOH, Br, 4.H,0* 
5. Ас,О, Ру 
25. The compound S is 
(A) NH» 
О 
Ха Вг 
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(B) МН; 
6) 
Br 1 Гг 


(С) NH» 
Br 
(D) О 
Ж 
І ae ee. 
Br 


26. The compound T is: 


A 
i OH 
NHAc 
О 
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Paragraph for Question Nos. 27 and 28 


A 3° alcohol P upon acid catalysed dehydration gives a product Q. Ozonolysis of Q leads to only 
compound R which upon heating with KOH gives a compound 6. 
O 


Т 


3° alcohol ‘P’ is synthesized by the following route: 
(i) CH, -COOC2Hs /Zn 
| 


д-во ур 
iii) CHLi(2 equiv) | 
(iv) но" 


Molecular formula of H is СНО and it gives positive iodoform test. 


27. The compound “Р” is: 


OH 


28. The compound ‘Н’ on reaction with CH3MgBr followed by hydrolysis gives: 
(A) OH 
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(B) 


OH 
(C) OH 
(D) OH 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


The density of solid XY having Rock salt type structure is 90 mg/cm‘. If the distance between X 


and Y is пх107% meter. The n is (given atomic mass of X and Y are 42 and 66 gm mol” 
respectively and Na = 6 x 102) 


The equilibrium of the reaction 


N, (g) + 3H; (g) —— 2NH, (9) 

is set up at 300 К by mixing №(9) and H»s(g). If the standard free energy of formation of NHs(g) is 
— 15.53 kJ/mol. If after one hour of mixing the partial pressure of №, Н» and NH; are 50, 2 and 
200 bar respectively and the enthalpy change of reaction is — 4.2 kJ, what is the entropy change 


of the reaction. (in J K”) [Given: /n100 = 4.6,RT = 2500 4К” | 


4-amino butanoic acid is an important neurotransmitter. The plot given below shows the titration 
curve for 20 ml of 0.1 M of 4-aminobutanoic acid hydrochloride against 0.1 M of NaOH 


10 30 
Volume of NaOH (ті) ----> 


The pH of the solution when 20 ml of 0.1 M of 4-aminobutonoic acid hydrochloride is titrated with 
25 ml of 0.1 M NaOH solution is [Given: 100103 = 0.48] 
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33. 


34. 


35. 


36. 
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The resistance of Ва(ОН); is 4000 times greater than KCI if measured in the same conductivity 
cell. The molar conductivity of BaCl, NaOH and NaCl at infinite dilution are 2x, 4x and Зх Ѕст? 
mol” respectively. If the degree of dissociation of 10° M Ba(OH); is a x 107. The value of ‘a’ is: 
[Given: specific conductivity of KCI is 0.002x Scm | 


The rate expression for the following reaction 
A (g) —o 2B(g) + C (s) D(g) 
is r -k[A]at 500 K and at constant volume. 


The pressure of system after 10 second and after a very long time was found to be 21 and 27 bar 
respectively. If the conc. of A after 20 second was 2 mol/litre, then rate of reaction (in mol. Litre” 
minute’) after 20 minute is [Given /n3 = 1.1] 


The solubility product of AgBr is 1x10 ?? at 298 K. If standard reduction potential of half cell, 


о : T 
E geris 277 is 0.0725 V, the standard reduction potential, E% „. (in volt)is: 


[Given gu =0.025, /n10 = 23 


Number of carbonyl groups present in the final product of the following reaction sequence is Р 


then Pig 

5 
O 
| 
S4 d 


: А ши: X. 
Total number of compounds in which central atom have only two lone pair is x then 2 is: 


CIF}, SeF,, XeOF,, XeO,, CIF;, SNF,,I;, SOCI, SO? 


MM M M MÀ M M M  —— ——— M P M áÀ 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


In a AABC, if all angles are less than = and S= сыза ыша ш , then which of the 


sinA + sinB — sinC 


following values of S is/are possible 


(Aj. се 


B 
1 
BD -; 
(ye NÉS 
B 
1 
0) 5 


Consider a pyramid built on a square base of side 2 such that the lengths of the line segments 
joining its apex to the 4 corners of the base are equal and the height of the structure is equal to 
the length of a side of its base. Then which of the following statements is/are true 


(A) volume of the pyramid is 3 


(B) the angle between the base and any other face is 5117 4 
(C) the angle between two faces with common edge which passes through the apex is 
cos 1 
5 
(D) volume of the largest tetrahedron that can be inscribed in the pyramid is 1 


n u 
Consider the function F(x) = [ou (n » 1), then which of the following statements is/are true 
1 
F(x) has a local maxima at x = 2 


(A) 

8) lim F(x) =0 
(C) lim F(x)=Inn 
(D) 


lim F(x) =Inn 


xo1* 


0 , x=0 , Х-0 
(where [.] and {.} refer to the greatest integer function and the fractional part function 
respectively). Then which of the following statements is/are true (where n e N) 
n+1 
n-1 


(A) j (60d ft(x)ax = 27 


(х) [x] 
Two functions f(x) and g(x) are defined as f(x) - ‚ X#0 ang g(x) = (9 ; XAO 


Inn 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


41. 


42. 


13 AITS-FT-XI (Paper-1)-PCM-JEE(Advanced)/19 


n+1 n 1 
(В) 180986: ш 


t t 
(с) [f(x)dx = [g(x)dx has at least one solution in t е (o z) 
0 0 


n>o 


(D) e « lim fa(x)dx «e? 
0 


Consider f(x) = sin ‘(sin x) — cos (сов x), then which of the following statements is/are true 


T 
(4) —f()-0forx е 02) 
(B Җх) < Oforx є 2x 
(С) Қы) > Oforx е | x, =) 
(D f(x) < Oforx е | =n, =) 


Consider a mirror made out of hyperbola x? — y? = 2 such that its exterior surface is reflecting. A 
ray of light passes along x — y = 2 from the exterior of the hyperbola, then the reflected ray travels 
along which of the below lines. 

(A) Зу-х-3-0 


(B) Зу-х-0 
(C) y+7x+2=0 
(D) 7y+x+2=0 


(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Finding the area or the length of boundary of the shape enclosed by a set of curves requires the use of 
definite integration between limits defined by their points of intersection. Quite often it is easier to do the 
integration using polar coordinates 


43. 


44. 


The area enclosed by the curve x? + y? = 3xy is 


А 5 
® 5 
© 5 
о = 


The length of the curve defined by г = Ө, where 0 < 0 < 1, is 
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T 
(B) T 
(с) sz tint ve 
(D) gna) 


Paragraph for Question Nos. 45 and 46 


Let ABC be a triangle such that origin is its circumcentre & its base, BC, always passes through the point 
(4, 5). If the lateral sides (AB and AC) have x + y = 0 and x — 9y = 0 as their perpendicular bisectors, then 
the locus of A is a circle Г. 


45. 


46. 


I passes through which of the below points 


(A) (0, 0) 
(B) (1, 41) 
4 3 
o (62) 
(D) (—1, —2) 
The centre of Г lies on the line 
(A) X+5y=7 
(B) x-y=0 
(C) x=0 
(D) у-0 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


If P is the probability of choosing two squares on a 8 x 8 standard chess-board such that two 


bishops on these squares cannot attack each other in one move, then H is (where [.] denotes 


the greatest integer function). 


x x? 1-yz 
Let x, y, z be three distinct complex numbers such that xyz = 5 and |у y? 1-zx|-0, then 
z zê 1-ху 
1 1 1, 
—+—+-— is equal to 
X y 2 


Let A be a 3 x 3 orthogonal matrix and à be a non-zero, real number such that 
|adj(adj ^А)| = 16|adj AAJ, then [^2] is equal to (where [.] denotes the greatest integer function) 


Let L= flim ж. 2 dx, then La is equal to (where [.] denotes the greatest integer 
0 


function) 
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52. 


53. 


54. 
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An unbiased dice with numbers {1, 2, 3, 4, 5, 6} on its faces is rolled once. An observer, A, sees 


the number shown on the dice and reports it. The probability that A speaks the truth is = and the 


probability that he lies is 5. Assume that the number he reports is always from the set (1, 2, 3, 4, 


5, 6}. If p is the probability that the actual number on the dice is even given that A reports that the 
number was 2, then p is equal to 


If a, = 2 and L = lim a, then L is equal to 
LG noo а, 


n 

r=0 r 

lf S= a , then S is equal to 
k=1 k 


A parallelogram is drawn to circumscribe the curve x^ + 4y? = 4 such that two of its vertices are 
(v3, v2) and (-v3, - 2). If L is the sum of distances of the other two vertices from the centre 


of the curve then 2 is equal to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION- A 
1. A, B, D 
Sol. There will be no normal reaction between rod and ring, because rod is 3//5 


massless. The motion of ring will be free fall under gravity. 
Velocity of ring when it leaves contact with rod 


Angular momentum 


3 
apse |80/ =й [7294 
5 15 125 


2. C, D 
Sol. PoA + КХо -РА PA 
РА + k(xo + x) = PA | 
k 
ни mS (eae == ч] 
Volume = v, + (X * Xj)A | | 
РА KXo 


k 
Р =P) +75(V—Vo) 


kV kV 
page (he 
P=mV+C 
nRT = mV? + CV 


Р.А + kXo =PA 
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Sol. 


Sol. 


Sol. 


Sol. 


Sol. 


A.D 
f = _ 330. 640 
(330 10) 
_ 330 , 640 = 660 Hz 
320 
A,B,C 


1-4, СЫЗ 
6 
i=q ocos 
? 6 


q УЗ 24 
= = — = 8X3 
2 2 > 90 B 43 
Alternatively 


[o] 


A, D 

Тад = dmo?R 

Td0 = ро?В? 

К.Е. = T (P.2nR)R%0° 
-трБВ 

Elastic potential energy 

AE M (stress)? 

2 Y 
E po R? x po?R? 
EP YA? 

E np^o^R? 
£i m 


x volume 


.Ax 2nR 


X apg =Vpg+T 


1. Veg 
2 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


2 


10 


Sol. 


11 


Sol. 


12. 


Sol. 


Sol. 


3 


B 


rule. 


D 
V =-x°y+5 
V(5, 2 1) =-45 V 


SECTION 
00000.1 1 
kx = mg + Mog — pAv* 
dx dm dv 
k. - : A.2v. 
d dt at 
500x(5-1) 1 ат 
30x60 10 dat 
л 1041. 


~30x60x10 9 


00060.00 


sin 53° = эь 
O 


32 pens? 
4 “3 


=> BC = 3R = 60 ст 
01000.00 
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Magnetic field due to long wire is given by B = wal , where fi is determined by right hand thumb 
TU 


-D 


Potential difference across resistor = iR = 10 x 100 = 1000 V 
Which is equal to potential difference across capacitor. 


00001.50 
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RUN 
2 


Sol. ГА 


AP = АР sin л/3 = хэм 


= V3Ap = УЗ хУЗ цуз 
2B 2x100 


AV 
V 


З 105 1.5 105. 
2 


15. 08000.00 

So.  &,--(2i«4j) 
Ғі-та,, 
F? = 20 x 400 
= 8000 


16. 00005.00 
Sol. А = Ao (1 — 0.19) 
A = Ае xi 
0.81 = e^ 
À = -In (0.81) 
= 2x0.10 = 0.20 


T = е8 = 5hours 
à 0.20 


17. 02528.00 
2 

Sol. a= >и?=40 
9 


2 2GM 


с R? 
v = гар, ER 


GM 4 
u? = 4. na = digo as 


> RR, 


18. 00006.00 


2 Уу ванд 
4/3 2 


Sol. Velocity of image: 8 x 
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Chemistry PART - Il 
SECTION - A 
19. B,D 
n 24 
So. Си” +4NH, ——>[Cu(NH,), | 
~ 2+ 
Са” + 4NH, — | Ca (NHK; ), | 
CdS and CuS both are insoluble in yellow ammonium sulphide. 
20. A, C, D 
: CH 
i гі / : Sia;B-H,THF ЭЕ 
шаа - > | ERR Н,О,, ОН” Q 
CH3 Bsia, Hs 
CH3 CH3 
Ho(OAe),-THF-CHOH > Е: ссн, NaBH, /OH- EA 
OCH; HgOAc OCH, СН, 
21. A, C, D 
22. B,C 
Sol. Since intermolecular forces are zero hence potential energy increases with decreasing distance, 
while Z increases by increasing pressure. 
23. B,C,D 
Sol. a-hydroxy ketones and aldehydes give «ve Tollen’s test hence are reducing sugar. 
24. A,C 
Sol. SnNGP path hence retention of configuration. 
25. B 
Sol. [Co(NH3)4((H2O)CI]Br -> shows cis-trans isomerism, paramagnetic. 
sp°d* hybridization, shows ionization isomerism. 
Ks[Cr(Ox)2Clo] — shows cis-trans isomerism, paramagnetic, 
shows optical isomerism dsp? hybridization 
[Ni(H20)6s]Cl2 — sp*d? hydridization, paramagnetic 
[Pt(NH3)2Clo] — Geometrical isomerism, dsp* hybridization, diamagnetic 
26. C 
27. B 
Sol. NH3 OH OH 
CHOH 
а-а NaNO На, ao HCHO/OH- 


A € ——  €—— M M—— MÀ M € А АБАН M M Àn]à 
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28. 


29. 


Sol. 


30. 


Sol. 


31. 


Sol. 


OH 
CN 
. HOHO/OW y номон у H 
СН,ОН 


СООН 


CHOH CHOH 


A 


NaNO;/HCI 
0- 05°С 


В 


SECTION – D 
00003.50 


[Ni(NH), .о, (тино), сло, 8, бө [Mn (H0), fS 


00000.80 

Leucine form N-terminal then possible combination 

Leu — Ala — Phe — gly Leu — Phen — Ala — gly 
Leu — Ala – Gly - Phe Leu — Phen - Gly – Ala 
00001.50 

2А(6)->2А"-2пе” 


В2" .2ne —— B 


2A (s) + Bec) -э2А +B (s) 


AG? = -nFE? 
pis 
2n 
nt]? 
ЭЭЖ 35 е | 
nF [B] 


105: 9.5x10? 2500 


F | 2nF 2nF 
2n-6, n=3 


x2x0.7 
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COO" COOH 
= CT 1 or E 
CHOH 3 
О 


32. 


Sol. 


33. 
Sol. 


34. 
Sol. 


08250.00 

A.B, (9) == 3AB, (g) 
1 

1-а 3a 

n, = 1+ 20 

Ур, n, 

T 


Pag, ---2х4-Заіт 


A,G° = -RT/n(3)' 
2-2500x3x1.12-8250 J. 


00020.00 

PV = nRT 

8.21 x 3 = n x 0.0821 x 300 

n=1 

2KI - O, + H,O —— 2KOH +1, +O, 


|, + 2Na, S,O, —— 2Nal + Ма,5,0, 
Moles of O3 = moles of hypo solution 


1,200х2 05 


271000 
Mole % -24 «100 - 20 


00140.00 
М,а---РУ/п = 


2 
--2/п4 
=-2x2x0.7=-2.8atmL 
Waie = -2.8 + 4.2 = 1.4 L atm 


7 
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Wepsea = Wos + We, 


=1.2x254+0.3x4 
=4.2Latm 


р eel 
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35. 00050.40 
Sol. 1 
HO; (!) —>H,0(/) +50, (9) 
a 
а-х X x/2 
K- 2.303 log a 
t a-x 


0.693 2.303 log a 
180 360 a-x 


ад 
a-x 
За = 4x 
кезле зєв 
4 4 2 


Volume of О» at S.T.P. 2 4.5 x 11.2 L = 50.4 litre. 


36. 00001.60 
Sol. Mohr’s salt, Oxalic acid, Ferrous oxalate, Sodium nitrite, Sodium thiosulphate, Ethyl alcohol, 


Hydrogen sulphide, Stannous chloride. 
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Mathematics PART - Ill 
SECTION - А 
37. 
n 2 n n 
Sol. (> | (Zee 
г=1 г=1 г=1 
38. А, В 
2 
а 
So. S< (а, +a; +.....)(а ға, +... (28 -2 
39. А,В,С 
Sol. Let the foot of the perpendicular from origin to the line ре P(2A + 3, 34 + 2, X + 2) 
2(2X + 3) + 3(3 + 2) + (А + 2) = 14. + 14 20 
=> Л, = —1 
= P(1, -1, 1) 
-. length of perpendicular is 4/3 
2 
=> side (а) = J3.— = 2 
43 
Area = г = 48 
2 2 1 1 222 
Circum radius = —- v3 = — , inradius = —- V3 = —, Centroid is |-,-,- 
3 үз 3 3 үз 43 Ё 3 2) 
40. A, B, D 
2 2 2 
So. cosC= 2-2 *b -C _ ape аг 
2ab 
41. B,D 
Sol. f(x) = zxtan3(x - 1) 
42. A, C 
1 
© dx oo 1 Pu 
Sd. 1-)| =] rage (Put t= x+V1+x? ) 
Spera) 5 
ЗЕН СЫР 20.20 
2s ps 2|-n«1 -п-1| n?-1 
43. C 
>0 if x>0 
Sol. һб) = tan "x = =0 if x=0 
tX 1<0 if x<0 


f2(x) is not continuous at x = 1 


аиа € M —— P M — € 
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44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


(x+1) ; if x e[-2,0) 
f (x) = 0 ; dfíx-20 
2 
(x+1e* | ifxe(0,2] 
lim 1,00-1 


х-- 
4 


D 


С. reduces to (2-2) =(z+Z) = —4y’ = 2x 

C» reduces to (Зх — 2y + 3) + i(-y + 1) = 0 = point where Зх – 2y + З = 0 and -y + 1 = 0 intersect 
Сз is simply V2 x distance from fixed line = distance from fixed point 

C4 is similar interpretation as above however fixed point lies on the fixed line 


A 
Use slope form 


A 


tanX - сої - 2cotx 
2 2 
sot" (k^ +3) = eor (251) Е 
4 2 2 
1 © 
a ете 
4 (2k—1)2k(2k+1) 24 2k-1 2k+1 2k 


|= X Re se 1 "үгүү үй 
Mac 14819 -2 5 al^: 1S [o LC x?) V xt ax 


25% 


SECTION – D 
00000.00 


Distance of directrix from (4-43, 2) is V3 and from (2, 0) is 1 
= (48 - 2) +2? » (43 +1) 


00002.00 
f(n, m) = n + 2m, each chord defines one segment, with each point of intersection creating 2 
additional segments 


00008.00 
The curve is symmetric in all 4 quadrants. Confining to first quadrant, curve is r^ = 4 cos 0 


24 т/2 
А-4| 21749 = 8 | cosede = 8 
0 2 0 


00007.50 


Use series expansion, L = қ 222 = 
00008.00 
ет F УЗ +1 апа НІШ Е V3 -1 
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52. 00004.00 


л/2 


Sol. 1. = | cos" x[cosnx - sin(n «1)xsinx ]dx 
0 
п+1 m2 oq 
cos" х . 
= |+ sin(n-1)x| - | cos" xcos(n-- 1) хах 
n+1 b 0 


=> 21,1 = li 


53. 00004.00 
Sol. Curve is one arm of hyperbola with foci (2, 4) and (2, -4) 


54. 00000.08 
Sol. Non-adjacent numbers with 0 = °C;-3-3! 
Non-adjacent numbers without 0 = °C,4! 


_3-31°C,+4!°C, 2 
9000 25 
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FIIT] EE 
ALLINDIA TEST SERIES 


FULL TEST - XI 
JEE (Advanced)-2019 


PAPER - 2 
TEST DATE: 13-05-2019 


Time Allotted: 3 Hours Maximum Marks: 180 


General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-D. 


Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – A 
(One or More than опе correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. A light rod of length 7 is free to rotate about one of its end in vertical plane. A ring of mass т can 
slide freely without friction on the rod. Initially rod is kept horizontal and ring is situated at a 
distance 3//5 from fixed end. Now, rod is released choose correct statement(s). 


(A) Velocity of ring when it leaves contact with rod is 2 : 


(B) Angular momentum of the ring about point of suspension of rod when it looses contact 
729 0° 
125 ` 


(C) Angular velocity of the rod remains constant through out the motion. 
(D) Acceleration of the ring is uniform. 


with rod is m 


2. A piston of negligible mass is fitted with a cylinder and connected to spring of 
spring constant k as shown in figure. An ideal mono-atomic gas is filled in 
cylinder and piston is in equilibrium. Now gas in heated slowly. Which of the 
following graph(s) can be correct representation of process? (Initial pressure 
of gas is greater than atmospheric pressure). 


(A) 
V 
T 
(B) 
V 
E VA 
(C) 
V 
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V 


A car is moving towards a stationary observer with speed 10 m/s. The car blows a horn of 
frequency 640 Hz for 10 seconds. If speed of sound in air is 330 m/s, then 

(A) Frequency of horn heard by stationary observer is 660 Hz 

(B) The time duration during which observer hears the horn is 12 s. 

(C) Frequency of horn heard by driver of car is 640 Hz 

(D) The time duration during which observer hears the horn is 10 s. 


In an LC circuit shown in figure C = 2F and L = 2H. At t = 0 charge on 
capacitor is 4/3 uC and at same instant is increasing at a rate of 6 uC/s. 
Choose the correct statement(s): 

(A) | Maximum charge on capacitor 843 uC. 

(B Maximum current through inductor is 443 ША. 


) 
(С) Total energy stored in circuit 48 uJ. 
(D) Total energy stored in circuit is 24 uJ. 


A ring of radius R is made up of thin wire of linear mass density p having cross section area A 
and Young's modulus Y is made to rotate about its axis with angular velocity œ then, 

(A) . Tension in ring po^R? 

2np^o*R? 


(B) Elastic potential energy stored in ring is VA 


(C) Tension in ring is 5o R' 
(D) Kinetic energy of the ring is mpR°w* 


An infinitely long straight wire is carrying a constant current i. i 
There is a square closed loop made of conducting wire which 
is placed near the wire as shown in figure. Choose correct 
statement(s) for above situation. 


<a 
a 7” 

(A) If loop is taken away from wire the current in the loop will be clockwise. 

(B) Mutual inductance of the system for the situation shown in figure will be "a" Ing 

(C) If loop is taken away from the wire the current in the loop will be anticlockwise. 

(D) Mutual inductance of the system for the situation shown in figure will be ARE 
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(Matching List Type) 
This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


7. Different geometrical constructions of density p are tied to string such that they are floating in a 
liquid of density Зр with half of their volume outside liquid as shown in List -І and the value of 
tension in the string is given in List-ll. 


1151- 115Т-1 
P. 1. na^ pg 
О. 2. |4а°рд 
А cylinder of height 2а 
and radius a 
R. 3. | Әла?рд 
A cone of height За and 
base radius a 
ла рд 
: 4. ---- 
2 2 
A solid hemisphere of 
radius 3a 
(A) Р-40-1,8-3 8-2 
(B) P >2; О >1; R 4 S >2 
(C) Р-3 Q—54; R—=1; S—2 
(D) P ’>2 Q >1; R »4:5 › З 
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Three long wire carrying current are placed along axis. 
The magnitude and directions of current are also shown in 
figure. List- | contains the coordinates of certain points 
and 11611! contains magnetic field at points listed in 11514, 


not necessarily in same order. 
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y 


2 
LIST- 115Т-1 
Ho ( 5$, Hol (e 
Я k 
P. | (-2a, 0, 0) UM | Gea) ena 
шаа Hol р 
і k 
Q (0, -а, 0) 2. “ үг ) 
Hol ү, Hol (5 
k DEM. 
R (0, 0, -4a) 3. "uL aa 
Hol , 7 Hob (5 
S (0, -2а, 0) 4. ата Цаг 
(A) Р-4: 0 1; 3; 5—2 
(В) P3; 0-2; > 4; 5-1 
(С) Р 3; 0-4 А 1; 8-2 
(0) P254 0-5 1; > 2; 853 


Electric field іп а region is given by E =| (2xy)i + (x*)j| V/m. Electric potential at origin 


is 5V. Match the following two columns. 


LIST-l LIST-II 
P. Potential at point (5 m, 2m, 1m) 1. |4V 
Q. Potential at point (1m, 1m, 1m) 2. |1V 
R Potential at point (2m, 1m, 1m) 3. |3V 
S Potential at point (1m, 2m, 1m) 4. |-45У 


(A) P 4; О 15; R 3; S »2 
(В) Р › 3; Q >1;R »4: S »2 
(С) Р 3; О>4 R51; S52 
( ) Р ›4; О >1;R 2,8 › 3 


In a YDSE setup a transparent film of refractive index 1.5 is placed оп one of the slit. Different 
values of t are given іп column I. Column II contains the ratio of intensity at central line on screen 
after inserting the slab and before inserting the slab. Wavelength of light used in experiment is 


600 nm. Then 
LIST-I 115Т-1 
Р. 400 пт 1. | 3/4 
Q. 200 nm 2. | 1/4 
R 300 nm 3. | 1/2 
S 600 nm 4. 10 


(A) P 4; О 15; R 3; S »2 
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(B) P >2; Q >1; R » 3; S »4 
(C) Р-»3:0-»4,Н-»1:5-»2 
(D) P 2; О 15; R 2,8 › З 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A container filed with water is suspended with the help of a spring of spring constant 
500 N/cm. A small orifice is made in container and water starts flowing out. The variation of 
elongation in spring with time is shown in graph calculate the flow rate of water in cm*/sec. 
[Neglect any oscillations] 


30 t (min). 


A circular plane mirror is kept on a horizontal surface, an opaque sphere of radius R = 20 cm is 
placed symmetrically on the circular plane mirror. An insect lies on the sphere at a vertical height 
of 36 cm from the circular mirror. Find the minimum radius of mirror so that image is formed by 
the mirror. 


An R-C series circuit having resistance В = 100 О i 4 Ampere 
is switched on at t= 0. The graph of current v/s 
time is shown in figure. The value of initial 


potential difference across capacitor is (in Volts) 10 


t (sec) 


An open organ pipe is vibrating in air and it is vibrating in 3 overtone with maximum pressure 
amplitude 4/3 N/m? the value of maximum volumetric strain at a distance (1/12)m from any end is 
k x 10°. The value of k is (Adiabatic Bulk modulus of air = 100 kN/m?, length of organ pipe = 1m) 


Total mass of a system of particles is 20 kg. To apply Newton's law from the centre of mass 
frame on a particle of mass 5 kg one has to apply pseudo force F = (10i + 20j)N on it. The 
magnitude of net force acting on system of particle in Newton is F;. The value of F? is 
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16. 


17. 


18. 
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What will be mean life (in hours) of a radioactive sample, if it is known that its activity decrease at 
the rate of 19 % per hour? [Given In(0.9) = —0.10]. 


A man can jump over 4 m wide trench on earth. Mean density of an imaginary planet is twice that 
of earth, calculate maximum possible radius of that planet (in m) so that same man can escape 


from planet by jumping. (Radius of earth = 6400 km, use 4/10 = 3.16) 


Find the velocity (in cm/s) of the car C as appeared by the observer shown in the figure. There 
are several parallel slabs of different medium placed between the car and the observer. 


| 


Observer 
<------>6-5--->6-----><-:-><6-> eee 
30 cm 32 ст 34 cm 17 cni 16 cm 


T 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Which of the following statement(s) is/are correct regarding Си? ion and Са ion (M = Cu or Са) 
(A) Only casi is soluble in yellow ammonium sulphide. 
(B) Only Си ion form KsIM(CN)4] complex when treated with excess of KCN. 
(C) Only Сағ ion form [M(NH3)4]** complex when treated with excess of NH3. 
(D) Си” ion gives back ppt. of CuS with H;S gas in presence of НСІ. 


20. Which of the following reagent(s) is/are correct regarding the following conversion of (P) into (Q) 


77 )2 == ss Wa: H——CH(CH3); 


ТЭР 
i) Sia;B – H, THF 
ii) Н:О: Ж ОН: 
i) Hg(OAc); - THF – СНОН 
ii) МаВН,/ОН: 
D H2SO, 
i) H 
) d peroxide 
i) Aq. KOH 


21. Which of the following is/are stronger acid than ЕЕ 
O 


( 
( 
( 
( 
(C) (i 
(i 
(i 
(i 


O—H 
(B) 
Qe 
№, 
(C) но Ж 
НО % 
(D) COOH 
МО, 


НІП) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


9 AITS-FT-XI (Paper-2)-PCM-JEE(Advanced)/19 


22. If intermolecular force of attraction between the atoms of a real gas is zero, which of the following 
graphs is/are correct regarding that gas (Z = compressibility factor, V = Potential energy, r = 
intermolecular distance between gas particle) 


(A) 
Z 
| 
Р > 
(В) 
у 
| 
г > 
(С) 
2 
| 
Р > 
(0) 
V 
| 
r --> 
23. Which of the following is/are reducing sugar? 
(A) 
H OCH, 
H OH 
H OH 
HO H 
H 
СН,ОН 
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(B) НОН,0 O CHOH 


OH H 


24. © 


N\A 
K Very dil. Маон ір" (Major) 
ныс мө! "uH 


A € ———M M €— ——— M a P —— ——— а PH 
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(Matching List Type) 


AITS-FT-XI (Paper-2)-PCM-JEE(Advanced)/19 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - 1 and LIST - Il. ONLY ONE of 


these four options corresponds to a correct matching. 


25. Match each coordination compound in List — I with an appropriate pair of characteristics from 
List — Il and select the correct answer using the code given below the list [Atomic number 
Co = 27, Cr = 24, Ni = 28, Pt = 78, Ox = oxalate ion]: 
List -| List — 11 
P. [Co(NH3)4,(H2O)CI]Br 1. єр а” hybridization 
Q. Ks[Cr(Ox)2Clo] 2. Geometrical isomerism 
R. [Ni(H2O)g]Cl; 3. Optical isomerism 
S. [Pt(NH3)2Clo] 4. lonization isomerism 
5. Diamagnetic 
6. | dsp? 
The correct option is 
(A) P>1,2; 0-»2,5:В-»1,4:5-»2,6 
(B) Р->1,2,4; Q>2,3;R>1;S>2,5,6 
(C) Р > 2; 0 2,3, 4; А 4, 5; 5 52,3 
(0) Р 4, 5,09 > 1, 5; А 4; 5 > 2, 5 
26. Atomic orbitals of two elements combine to form molecular orbitals. The axis which connect the 


nucleus of two elements is y axis then match each sets of atomic orbitals of List — I with List — Il 


showing shape of molecular orbital. 


List — I List - II 
Р. | Pz + Pz 1. | Form c bond and shape of bonding 
molecular orbirtal is €? S 
Q. | Py + Py 2. | Form с bond and shape of bonding 
molecular orbital is <ә 
R. Px + py 3. Form x bond and shape of 
antibonding molecular orbital is 
5. S + py 4. Don't form any molecular orbital 
5. Form с bond and shape of 
antibonding molecular orbital is 


(A) Р 1,5; 9 3; В 2, 5;5 4 
(В) Р 5; О 1, 2; R54; 855 
(С) Р 3; 0 ә 1,5; > 4; 5 ә 2 
(0) Р > 2,5,0 3; В 1, 2; 5 > 4 
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27. Match the chemical conversions in List — | with appropriate reagent(s) which is/are required for 
conversion in List-Il and select the correct answer using the code given below: 
List - I List – 1 (Reagents) 
Р. NH3 OH 1. (i) Oleum 
(ii) NaOH fused 
CH;OH (iii) H* 
> 
О. 2. Е 
он HCHO / OH 
H 
Кз 
ESSI 
О O 
R. NH2 3. |() НСМ/ ОН” 


5. CHO 4. | (i) OH” 
CX -> О (ii) H*, A 
CHO \ 


O 
5. (i) NaNOz|HCI (0 — 5°C) 
(ii) HzO 
The correct option is 
(A) P>1,3; Q54,5;R>51;S 33 
(B) P>2,5; Q>2,3;R>35;S 4 
(C) Р-2/0-3,48-45-1,3 
(б) Р->2,5; 0->3;В->1,2;5->4,5 
28. Match each set of orbitals from 11814 with their properties given in List-Il (y,,,,,, is wave function 
depends upon spherical polar coordinate (г, Ө, ф) of electron, z = atomic number, ао = Bohr's 
radius) 
List — I List - 11 
P. 3p, 1. | One nodal surface 
Q. 3d, 2. | Probability density is maximum at nucleus. 
R. 2s 3. 7 3/2 (| 
ТАРЖ: Ө Pe 7 (3cos* 0-1) 
re £ а, 
5 15 4 
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The correct option is 

(A) P>3; О > 2, 3; А ә 4; 5 2, 5 
(В) P521; 0 5 3; ҺА 1, 2, 4; 5 2, 5 
(С) Р > 5;0 ә 1,3; В 1, 5; 5 ә 2, З 
(0) Р > 1,3,9 3; R 1, 4, 5; 5 2, 5 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


з X. 
The total number of species which having at least two unpaired electrons is X, then 225 


[Ni(NH,), ЇГ [N(CN), ДРЮ: ”,О,,5,мО,С, | бо(МН, ), (МО, ), JNO; 


| Т(Н,О), CI] МО,, S, (vapour phase),|Mn(H,O), |” ‚бе 
(Atomic number Ті = 22, Co = 27, S = 16, Ni = 28, Pt = 78, О = 8, М = 7, Se = 34 and Mn = 25) 


A tetrapeptide made up of natural amino acid has Leucine as the N-terminal residue which is 
coupled to a chiral amino acid upon complete hydrolysis, the tetrapeptide gives alanine, 
phenylalanine, glycine and leucine. The number of possible sequences of the tetrapeptide is P, 
LN 

5 


Consider an electrochemical cell A (s)| A™ (aq, 2M)|| B^" (aq, 1 M)|B(s). 
The value of standard free energy change of the reaction is — 9.5 kJ per mole of formation of B at 


3 
300 K and the EMF of the cell is E vot. The value of n/2 is: 
(Given RT = 2500 J/mol, /n2 = 0.7, F is Faraday charge) 


For the reaction, at 4 atm and 300 K equilibrium established. 
A.B, (g) == 3AB, (0) 


The vapour density of equilibrium mixture is half of the vapour density of ABe. If the A,G? of the 


system is — x Joule per mole of the dissociation of AgBs. what is x. [Given RT = 2500 J mol”, 
£n3 21.1] 


3L of a mixture of O2 and Оз having pressure 8.21 atm at 27°C is treated with 800 ml of 2M КІ 
solution buffered with a borate buffer of pH 9.2, the iodine so liberated is titrated with 200 ml of 
2M hypo solution. The mole 96 of ozone in the mixture (Assuming ideal behaviour of gaseous 
ШЫ ли there is no reaction between oxygen and hypo solution) [Given: R = 0.0821 L atm 
mo 
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34. One mole of an ideal gas is taken reversibly 
from state A to C through path ABC as shown 
below. If the gas return back to state A 
through the path CDBEA as shown in the 
figure, the net heat given by the gas (in Joule) B 2) 
in complete cycle is (Only magnitude of heat 
change) [Given: 1 L atm = 100 J, /п2-0.7| 


35. At 300 K the half life for first order decomposition of Н:О: is 180 minutes. If 6 moles of Н:О, is left 
for 360 minute at 300 К, what will be the volume of О» at S.T.P. (in litre) produced? 


36. The total number of compounds given below can discharge the pink colour of acidic solution of 
KMnO; is x, then E 


Mohr's salt, Glauber's salt, Oxalic acid, Ferrous oxalate, Sodium nitrite, Sodium thiosulphate, 
Ethyl alcohol, Sodium sulphates, Hydrogen sulphide, Stannous chloride. 
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Mathematics PART - 111 


ЅЕСТІОМ – А 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


n 
Consider S = Y'r4"C, , where n and г are natural numbers, then which of the following 
г=1 


statements is/are always true 
(A) S > 2™°n 


n 
Let ài, аг, ....., а, represent real numbers such that $a; =1 and ai 2 0 Vi e {1, 2, ....., n). 
m 


n-1 
If S= Y aa, then S can take which of the following values 
i=1 


(A) 0 
: 
8 4 
2 
(C) 5 
(D) 1 


An equilateral triangle is constructed such that the origin is one of its vertices while the other two 
x-3 y-2 


vertices lie on the line = Z-2, then which of the following statements is/are correct 


(A) area of the equilateral triangle is /3 


1 
В inradius of the equilateral triangle is -- 
(B) T 
(C) circumradius of the equilateral triangle is < 
43 
(D) centroid of the equilateral triangle is E 25 * 
48 Уз V3 


In AABC, if AD is a median and AD is perpendicular to AC, then which of the following statements 
is/are correct 


2 2 
(A) cosAcosC = alc? -a*) 
3ac 
2 2 2 
(B) Беда ба DEO dn 
ас 


С) tanA+2tanB=0 
D) tanA+2tanC=0 


5€(————SOO————m———————————————X 
НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-FT-XI (Paper-2)-PCM-JEE(Advanced)/19 16 


41. If f(x) satisfies the differential equation xf'(x) = f(x) + x? + 9(f(x))? and f(1) = 0, then which of the 
following statements is/are true 
f 
(A) lim | )-0 
хәї' Xx —1 
f 
(B) lim uit) 1 
xot Х-1 
f (1 f(1- 
(i tin AE ЕЮ 
x>0* Х 
f(1 f(1- 
Dy ae LEE 
x50 X 
42. Consider |, =Í 2х . where п > 1, then which of the following statements is/are true 
0 (x EAM х ) 
2 
А == 
(A) 273 
2 
В 1 == 
(В) 2= 
(С) lio € ls 
(D) lio > l5 


(Matching List Type) 
This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


х. (1,1 
48 йәй exta x bloss mna. "P чыш ee (ar) ; ifx#0and 
1; ifx=1 0 ; ifx=0 
2tan( 5 -x) А 
f4(x) = if x 
49 cot2x 7 4 
LIST - 1 LIST - II 
P. | Number of critical points for f;(x) over its domain is 1. | -1 
Q. | Derivative of fo(x) at x = 1 is 2. | 0 
Number of points of discontinuity for f3(x) in the interval 
R. 3. | 1 
1-2, 2] is 
Value of f, B such that the function is continuous 
4 
S 4. |2 
; л 5л|, 
everywhere on interval B 5z] is 
6 6 
5. 13 


6. | none of these 


шинжин 
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44. 


45. 


The correct option is: 


17 


(A) P › 4; О >6;R › 2; 8 » 2 
(В) Р > 3; О >6;R »5;5 »3 
(C) P > 3; О >6;R »3;5 »3 
(D) P »2:0 >1; R ’>4;S »1 
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Let four curves C4, C2, C3 and C, in the Argand plane be defined as below 
C, is z*«2?-z-z - 2lzl ; Ciis (12024 (2 -Dz 4 (841) 0; 
Сз is (1-02-01-02-5|-2Ї 2-5-21:С,18 |(3 + 41)2 + (3 - 4)z + 6| = 20|z -3 - 3il 


LIST -1 LIST - Il 
P. | Shape defined by C4 is 1. | point circle 
Q. | Shape defined by С> is 2. | circle 
R. | Shape defined by C; is 3. | ellipse 
S. | Shape defined by C, is 4. | hyperbola 
5. | parabola 
6. 


pair of straight lines 


The correct option is: 


(A) P »2:0 >1; R »5;5 › 3 
(В) Р »2:0 >6;R 48 »6 
(C) P 5;Q X6; R 5;S »3 
(D) P »5;Q SR 4S8 » б 


Consider four conics defined ав 


follows 


х2 2 х2 2 2 
IP зі Cut Cy ox? =1; C, :х° =16y 
LIST - I LIST - II 

P. | One of the tangents to C4 is 1. |y 22x « 9 

One of the tangents to Cz is y=2x+7 

В. | One of the normals to Сз is y=2x+4 
3 
S. | One of the normals to C, is 4. | у-2Х--- 
| 5 

5. |у=2х+6 

6 
6. = 2X + — 
dd" 


The correct option is: 
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46. 


Match the following List-l with List-1l 


LIST -I LIST - Il 
2 1 T 
P — tan In2 -— 
узе gk? 
-1| „2 41 
Q cot ік + | tan — 
kal 2 
© 1 т 
R. --- Z 
LTK DKK 2 
© 1 1 л 
5. ———— c 8 
2 acc Dk 1) 2 8 
ыг 
т 
tan! 2 


The correct option is: 


(A) P 5;Q >6; R »1:8 > 4 

(B) Р > 5;Q >3;R »3:5 > 4 

(C) P >4:Q >6; R »1:8 »5 

(D) P 44; О ZR »6;5 »1 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is à NUMERICAL VALUE 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


. For 


47. 


48. 


49. 


50. 


51. 


The number of parabola(s) that can be drawn, with x = Зу as directrix and passing through both 


the points (443, 2| and (2, 


0), is equal to 


In a given circle if n chords are drawn, where п > 2, such that no three chords are concurrent 
inside the circle and m is the number of points of intersection of the chords inside the circle, then 
the number of line segments obtained by dividing the chords through these m points of 


f(8,8 
intersection is f(n, m). Then ЮМ is equal to (where [.] denotes the greatest integer function) 


The area enclosed by the curve (x? + у2)? = 16x? is equal to 


If L = lim ЗГ 24. then t is equal to 


x20 x 


Let C be the curve Эс 
2 


f(6,3) 


=2 on the Argand plane. If a and b represent the maximum and 


minimum modulus of the complex numbers on C, then a? + b? is equal to 
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53. 


54. 
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т/2 
РЫҚ 
If |, = І cos" xcosnxdx , then = is equal to 
0 8 


The minimum distance of the curve |z – (2 + 4i)| — |z — (2 — 4i)| = 6 from the point 2 + i in the 
Argand plane is equal to 


Let а;ағазац be the decimal representation of a 4-digit number. This number is said to be “non- 
adjacent” if for any pair (i, |), where 1 <i, j < 4 andi ғ j, ai – aj] > 1. Let P be the probability that a 
4-digit number chosen randomly is “non-adjacent”, then P is equal to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION – А 
15 BCD 
So. Ё = UMg ( friction= f) 
E Fa 2И6 
Їл К 
At the five of slipping 
ах = а = Е 3S max = 3 as 
3M 
2. BC 
Sol. For the bubble, PV=const. 
‚ЧУ -aP 
A P 
cus = ша, dP = uod Р = Ру (according to the question ) 
ү r R 
2. ағ = Tr 
ЗР,К 
3. AC 
So. А, +}, =2mg 
f 
N, | Íe V 2mg 
N, 
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Sol. 


Sol. 


NIE, 

mgR — f,R- },К = 0 
—mg = f,* f, 
Solve to get the ans. 


BCD 
Taking torque about R.H. side of loop 


mg i -T;/ - ibB-0 


--лан ВК 
АР 
ya where Т-М(/-х)о” > x= 
х/0 ҮА E 
Мо? 


And msA@ = AU 


2 


УА? 1 
АӨ = 
2ms| YA 
Mo? 
AB 


As the prism are identical so deviation will be zero for even number of prism and ó for 
odd number of prism. 


AC 
Equivalent diagram is as shown in P is moved 2 cm right them R;=12, R3=3 


R, R 
-Do (Hence wheat stone will be balanced) 


R, 4 
5 20 

If s is moved left —cm then R, =—— hence бы (hence wheat stone will be 
3 3 R, R, 

balanced) 

A 

C 

D 

B 

C 

A 


(for Q. 11 to 13) 

Take effective value of g : 
For entry (1) g, = Be 

For entry (IV) of column (1) 
Zey = 8 sin30°=g/2 
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SECTION- C 
14. 8 
u 
Sol. "s 2gí =8m/s 
ILILILILIL ШШШ 
L L 
A B A B 
<u> Ua —* u/2 
15. 1 
Sol. As the electric field is radial, by applying gauss law, we can write 
mo: 2. É 
E.ds = = А. 
jp X 2 
1 = f / \ 
Forr=— ,Е-0((1-еёе / -->- 
а | ) (/ау \ «unt 
| \ г= 1/9, 
,ФЕж-с(і-е1)ах4л(М/а) АС | DÀ, 
> аяс(1-е")- 0-(-е)-есМ-і 
20 
16. 2 


2 
So.  mrf = [24а vBr cosa 
л 


dw UB sin Ө у 
p= een) б) 
dt л mr TO 
-та-(|/2-4 4а rwBcosa 
0 2л | 
Ex uU а) | 
а лт | 
dw у А, ( | 
=m ea L fwdaw=-f vav i 
dv rw A x 
И х=г-гсоѕӨ 
=т= 2 dx=rsin0d0 
уйу  qrwBsinO 
dx лт 
vol 2 л 
| Ши шан | маг 040 
Yo % pt Ў 0 
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17. 6 

Sol. Consider the object as two portion ‘A uniform rod’ and ‘A frustum’ with thermal resistance 
R, and R, respectively then 

( 


^ kA Qk)(znn) 4kar 


-. Equivalent thermal resistance R, = R, + А, 


Now if we consider the same lamina with equivalent thermal conductivity K ,, , then 


Р 14 Ар 2 » 
2 РА 3/ 
К =R +К, = EE 2 
eq 1 + 2 Колт? ЕЯ к, (2л?) 2k zr? ( ) 


By equating the terms of R, from eqn. (1) & (2), we get 


M o 0 X 
Akar? 2k nr. 
6k 
ka= 
.М-ө 
18 2 


So. tl = RC: t2 = R/L 


>LC = t1t2 = 0.1 sec -> T = 2pie |2 
Le 
Т -2 вес. 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5  AITS-FT4I (Paper-1)-PCM (Sol.)-JEE(Advanced)/19 


Chemistry PART -1 
ЅЕСТІОМ – A 
19. ABCD 
0 0 0 
Sol. Eo ice Б E pre” 4 Eoo үс? 
20. BC 


Sol. Hydrolysis requires a £ — galactosidase, showing that galactose and mannose are linked 
by a f — galactosidic linkage. For sugar to be reducing, one of the hexoses must һауе 
free hemiacetal form. 

The methylation /hydrolysis procedure shows the point of attachment of the glycosidic 
bond to mannose. С: is anomeric carbon on mannose ring and both с – 8 forms satisfy 


the above conditions. 


21. AC 

Sol.  Octanol and water are insoluble. 

22. CD 

Sol. AG is the thermodynamical concept 
23. AB 


Sol. p -Keto acid on heating shows de-carboxylation on heating, through enol form 
24 ABC 


Sol. 13. Na/EtOH A LilNH3(0) qu 
UM ==> | | 
N нас “ сн; N CH3 
H H 
(P) (Q) 


НзС 


| H,O/H* 


4 
ы 
= 
5 
Б 
8. 
РА 
8 


Д J= 
(R) 


ОН” 
(Aldol reaction ) 
[9] 
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25. 


Sol. 


32. 
Sol. 


ABC 
F O 
F 
HaC Нас 
3 hm 3 3 Ped 
LÀ Бат 
H3C H3C 


(рт-ал back bonding is possible) 
ө ұғы ө e Lo e 
шаг м. . ы" 


(Less space is available for lone pairs) 


ООРОО ОЮ 


(for Q. 29 to 31) 
Increasing in polarity of the solvent will increase the rate if T.S. has more charge density 
in comparison to reactant. 


SECTION - C 


4 

Ag,C,0, —>2Ag*+C,02 
C,0,°+H,O—> OH +HC,0} 
HC,0; «H,O —o OH +H,C,0, 


[Gor |= [As] =|C,07 |+[н,с,0; |+[H,C,0,] 


2 
foor сө [eee 
2: Ka, Ka,Ka, 


-[e6; | LE 10° + 10" | 


5x10? 25х10” 


[Ag] Қ, 
2 Ав" 


[1.20004] 
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33. 
Sol. 


34. 


35. 
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[Ag* Т =2хК, x [1.20004] 
[Ag* | -2х5х107" x [1.20004] 
[Ag* T =10™ x [1.20004] 
[Ag* P 210 * x [120.004] 
[Ag* ] -10* x [4.932] 
solubility = ын =10* x — - 10^ x2.46 


3 
CFSE = E cand icd Nu E otopicfield 


Peale 


БЕЛЕТ 


---А 

5 0 

-2 
=—x75>x=-30 
> eae 3 

10 

2 

CHCI,+OH ——» :CCl, 

H 
:СС1 Cl 
ace CY = ES 
3 Cl 


2 

| 

one 
eH 

СІ СІ og 


It has two plane of symmetry 


Cl 
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Sol. 

Volume of unit celle 3,53) Араа 

so mass-1.211x10?g 

-22 

molecules of H,O= a x 6.023x102 =4 

number of H atom=4 
36. 4 
Sol. OH 

СН,ОН 
(A) 
CH4OH 


OH 
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Mathematics PART - Ill 


SECTION - A 
37. BCD 

1 
Sol. [= j(e ie? |ж >2 

-1 


Graph is concave upwards 


— I « f (0) f (I) 
38. ACD 
1 
302702. 227р TX 
Sol. (x)=e © .—+4+—,/14+ sin — 
Pe) х 2% 2 
21 
їш5---0 
And х-0" x 


Also lim f(x) = oo 
Р(х) does not exist for x=3, 7, 11.... 

39. AD 
2х*+2у*+44* +1 5 
^ 2 


Sol. 


2xyz 


4 1 
And dl жш cp 


=> £, > 10 (equality cannot hold) 


40. AB 
1 
Sol. (Put cx s 


41. AB 
Z 
Sol. ASH : +1)-( 2 «Js 8 +1) 22: 
x-1 х-4 х-5 х-8 40 
>x=0 
Also 2х-9 2х-9 = 3 (2х-9) 
(х-Ц(х-8) (x-4)(x-5) 40 
And x=9 
42. ABD 
Sol. Condition is satisfied for (a, b+c-2a) 
=> b +c = 2003 
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43. AD 
Sol. Let 
x: Total No of ways of selecting even number of red balls 
even number of red balls 
y: Total No of ways of selecting 
odd numbers of red balls 
(2-1)(4-1)(6-1)(8-1)(10-1)2x-y (2+1)(4+1)(6+1)(8+1)10+1)=х+у 
44. D 
45. A 
46. C 
Sol. (for Q. 44 to 46) 


(1) (eene TT Km] (i) Stan V2 - tan Vn 


2 27 п-0 
(П) fM=f'O (t =sin x) (ii) a? +b? +c? < 2(ab 4 bc * ca) 
(t=1) (іі) (ab+ be+ca)(a—b) =0 
(1) xcu — abt bc- ca z0 


(iv) P -- Q? - R^ +S? =1 
4 
(ІМ) a+B=a-lt+—— +125 


dcs 
47. D 
48. A 
49. C 
Sol. (for Q. 47 to 49) 
| 2 4 (i) Minimum 
(1) |x|+|2y| = 2 and points are tU. distance 
2 
(I) (х-3) +(y—4)? = 4required minimum and (4-(ала-сяа) -43 2 2- 8 
maximum slopes of target from origin (ii) n, =1- 1 
(II) 3[(х—1)°+(у—2)* +10] I+n, 
(IV) Points are on (0,0) and (-2, 2) 
|= 2 (іу Т Jn? + (п—1)? - Jn? - (n-1y 
v3 ! 1 
АР? +BP?+CP? =3|Z| +|Z,| +|Z,[+|Z,[ (м @ + y-5)Gxt 2y)Gx-2y)=0 
-Z(Z,+Z,+Z,)-Z(Z,+Z,+Z,) 
=1+3х m 5 
3 
SECTION - C 
50. 8 
Sol.  E,: Dotremoved from odd face. 
9 
P(E,)=— 
(5)-2 


Е,: Dot removed from even face. 


a 
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51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54. 


Sol. 


12 
P(E, )=— 
(Ej) 775 
P(E)= FEQ E) + Р(ЕПЕ,) = 
9 
|Z (a+bi)-Z|=|(a+bi)Z| 
1 
->а-- 
2 
a^ +b = 64 
2 
Г n-l 
1 2n па48) k 
k=0 
0 1 4n 
0 0 1 
L 
9 
A.M.=G.M 
hob b hok 
2-4 5-8 
8 
t, +t, =2 
2-m, B 
1+2m, 
and 3 е 3 
1+2m, 
дайы 
q ll 


11 


21 


11 
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E: Die shows odd numbers of dots. 
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Section-A (01- 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer 


Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 


Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART – 1 


SECTION – А 
(Моге Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which ONE OR MORE is/are correct. 


1. Three identical cylinders each of mass M and radius R u'=0 и'=0 
аге in contact and Кері оп а rough horizontal surface, | 
coefficient of friction between any cylinder and surface ^ 12000 
isu. A force F= uMgẹgt acts on the first cylinder. P 
Mark the correct statement: u 


(A) The cylinders will start pure rolling and keep on rolling without sliding 

(B) At t = 9 second slipping will start 

(C) Velocity of centre of mass of each sphere will keep on increasing 

(D) After a certain value of F angular velocity of each sphere will become constant 


2. A soap bubble of radius r is formed inside another soap bubble of 
radius R(>r). The atmosphere pressure is R and surface tension of the 
soap solution is T. Now the bigger bubble bursts. Assume that the Of 
excess pressure inside a bubble is small compared toP,. For the 
smaller bubble choose the correct options: 


(A) The bubble shrinks (B) The bubble expands 
(C) Change in its radius is ши (D) Change in its radius is E 
0 0 
3. A rod bent at right angel along its centre line, is placed on a rough A 


horizontal fixed cylinder of radius R as shown in figure. Mass of rod is 

2m and rod is in equilibrium. Assume that friction force on rod at A and 

B are equal in magnitude. Then: B 
(A) Normal force applied by cylinder on rod at A is 3mg/2 

(B) Normal force applied by cylinder on rod at B must be zero 

(C) Friction force acting on rod at B is upward 

(D) Normal force applied by cylinder on rod at A is mg 


Space for Rough work 
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A uniform conducting rectangular loop of sides /, b and 22222222222222207 
mass m carrying current i is hanging horizontally with T, AT, 
the help of two vertical strings. There exists a uniform b ЕЖЕН Ы 
horizontal magnetic field В which is parallel to the longer > 
side of loop. Choose the CORRECT option(s) 


= —— == ® "B 
2 
(A) The value of Ter (B) The value of те лын 
(С) The value of Т,- mm (D) The value of T, «value of T, 


A bob of mass M is rotating on smooth horizontal table with constant angular speed @ 
on a circular path with the help of an elastic wire of mass m (m<<M), length £, specific 
heat s , area of cross-section A and young's modulus Y. Then: 


-— не 
YA 
271 
С | 
КЕЗЕ E 
YA 
7-1 
en | 


(С) If the bob snaps then the rise іп temperature of wire is uae 


(A) The increase in length of wire 


(B) The increase in length of wire 


ignore 
ams YA | 49 
2M lo 
radiation loses) 
2 
TS 222. YAM 1 ; 
(б) If the bob snaps then the rise іп temperature of wire is (ignore 
2ms| YA _ 
Mo 


radiation loses) 


Space for Rough work 
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6. n number of identical equilateral 
prisms are kept in contact as 
shown in figure. If deviation 
through a single prism is 6. Then 
(n, mare integers) 

(A) if n 2 2m, deviation through n prism is zero. 

(B) if n = 2m + 1, deviation through system of n prisms is 6. 
(C) if n = 2m, deviation through system of n prism is 6 

(D) if n 2 2m + 1 deviation through system of n prisms is zero 


7. In the circuit shown А, — А, = 10€ and resistance per unit length 
of wire PQ = 10 / cm and length PO -10ст. If R2 is made 200 M | \ 
the to get zero deflection in galvanometer. S is midpoint of S 


R, 
wire PQ? / х ЫГ 
(A) The jockey at P can be moved towards right 2 cm. P S Q 

The jockey at Q can be moved towards right 2 cm. (а) 


(В) 
(С) The jockey at 5 can бе moved towards left a distance 5/3 cm. 
(D) The jockey at all positions fixed and R; should be made 20 


Space for Rough work 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each 


having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


In the column — | below, we have four bodies of uniform mass densities. Mass of each 
body is M. Column II gives their centre of mass distance from origin. Column three gives 
moment of inertia of respective bodies about an axis passing through the centre of mass 
and either along x-axis or parallel to x-axis: 

Column | Column Il Column Ill 


solid | R 2 А 
0) 4 [x (i) 2 (Р) 2S 
C&P 


AA . 
47 


(ii) - (Q) io 


A disc of radius 2R from which a 
smaller disc of R has been cut. 


Ay 
| 9л^-64 
., | 2R МЕ? 
(ІІ) @ | > (R) | 36r? | 
Hemispherical shell 
Ay 
| ЖЭ 15MR? 
IV d 5 iv) | — S 
(IV) | " (iv) 3 (S) T 
CERO X 
Semi circular disc 
8. Which of the following cases is true for the solid cone? 


(A) (1) (iii) (Q) (8) (1) (i) (Q) 
(C) (1) (ін) (P) (D) (I) (ii) (R) 


Space for Rough work 
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10. 


Which of the following options hold true for the semicircular disc? 
(A) (IV) (ii) (P) (B) (IV) (iii) (P) 
(6) (IV) (ii) (R) (D) (IV) (iv) (Q) 


Which one of the following combinations is true for the disc from which a circular disc 
has been cut off: 


(A) (11) (i) (P) (B) (Ш) (iii) (S) 
(C) (Ш) (ii) (P) (D) (II) (iv) (S) 


Answer 11, 12 and 13 by appropriately matching the information given in the three 
columns of the following table. 


The table below gives different situations of vertical circular motion. Select the 
appropriate combination. Column | gives the situation of motion. Column II gives the 
minimum velocity required at the equilibrium position to complete the loop. Column III 
gives the velocity at the point which is diametrically opposite to the equilibrium position: 


Column | Column ІІ (m/s) Column Ill 
(1) (i) | v50 (P) | Zero 


8 


(1) { Бэх (0) | v40 (Q) |-10 
30° 


Cabin accelerating upward 
the plane with g & (=\3m 


(1) (іі) | J150 (ву | 4/5 
(IV) (iv) | J25 (S) | J30 


Space for Rough work 
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Which of the following combinations is true for entry (11) of column (1) 


(A) (Ш) (i) (P) (B) (Ш) (iii) (S) 


(0) (1) (8) (О) (D) (1) (iti) (0) 

Which one is true for entry (ІІІ) of column (1) 

(A) (Ш) (ii) (Q) (B) (Ш) (iii) (S) 

(С) (Ш) (i) (P) (0) (Ш) (i) (Q) 

The combination which is true for entry four of column (1) 

(A) (IV) (iv) (R) (в) (IV) (iii) (Q) 

(C) (IV) (iv) (P) (D) (IV) (ii) (Q) 
SECTION- C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


14. 


15. 


An insect jumps from ball A onto ball В, which are suspended from | LLL ZZ 
inextensible light strings each of length L = 8 cm. The mass of L L 
each ball and insect is same. What should be the minimum relative 

velocity (in ms”) of jump of insect w.r.t ball A, if both the balls 

manage to complete the full circle? 


An electric charge distribution produces an electric field 


= AFP 1 
Е-С(1- e” > барела are constant. If the net charge within the radius 
r TLE, 


r= = is(1-e™) , then find the value of 'N'? 
a 


Space for Rough work 
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16. A ring of mass m and radius г and made of an insulating 
material carries uniformly distributed charge. Initially it 
rests on a frictionless horizontal tabletop with its plane 
vertical. The charge on the ring so that it starts rolling 
on entering completely into the region of the magnetic 

Мт 


field Ed then find the value of 'N' 
І 


Vo 


€) e e e 


© © 


777 77777777777777777 


17.  Acomposite object is formed by combining a uniform 
rod of circular cross-section with thermal conductivity 
k and a frustum of same length with thermal 
conductivity 2k as shown in the figure. The equivalent 


Nk 
thermal conductivity of the object is given 985223 
find 'N'. 


18. | Consider the circuit shown in figure. With switch S1 
closed and the other two switches open, the circuit has a — 
time constant 0.05 sec. With switch S2 closed and the 
other two switches open, the circuit has a time constant 
2 sec. With switch S3 closed and the other two switches R 
open, the circuit oscillates with a period T. Find T (in 
sec). (Take pie2 = 10) | | 


Space for Rough work 
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Chemistry PART - Il 


SECTION – A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which ONE OR MORE is/are correct. 


19. The correct statements about some of the ions of 3d-series in aqueous solution 
(А) Cr** is better reducing agent than Ғе?” 
(В) Со?" is better oxidising agent than Fe?*. 
(C) When Ғе?“ is used as oxidising agent, it attains За? electronic configuration 
(D) Cu is the only metal in 3d series, which is not having ability to displace hydrogen as 
Нә from acid (consider thermodynamic aspect). 


Space for Rough work 
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20. Ап unknown carbohydrate, formula C,,H,,O,, reacts with Tollen’s reagent to form a 
silver mirror. Ап a-glycosidase has no effect on the carbohydrate but a 
B- galactosidase hydrolyzes it to D-galactose (C, —epimers of D-glucose) апа D- 
mannose (C, -epimers of D-glucose). When the carbohydrate is methylated (using 


methyl iodide and silver oxide) and then hydrolyzed with dilute НСІ, the products are 
2,3,4,6-tetra-O-methyl galactose and 2,3,4 tri-O-methyl mannose. Which of the following 
is correct structure of unknown carbohydrate? 


at OH 
OH О 
О О OH 
A HO 
(A) TS OH 
OH 
H 


H 
OH 
OH 
О 
О 
HO он, 
OH 
(В) H HO OH 
HO H 
OH 
OH 
OH 
О 
О 
HO он, 
OH 
(0) H HO OH 
HO OH 
H 
OH 
OH o 
H 
HO 
OH 
| 
(b) сн; 
HO OH 
НО Он 


H 
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21. | Which of the following solution will show negative deviation from ideal behaviour 
(Raoult's law) 
(A) HNO,+H,O (B) Benzene+toluene 
(C) Acetone+chloroform (D) Octanol+water 


22. The standard electrode potentials of some of the alkali metals are 
(i) Li*^/Li = -3.05V 
Na'/Na--2.71V 
К/К =-2.93V 
(ii) Alkali metals react with water according to the following reaction. (M = alkali metal) 
2M + H,O > 2MOH +H, It is found Li reacts gently with water whereas potassium 


reacts violently with water. 

Which of the following statement (s) is/ are correct about the above experimental facts? 

(A) AG values related with the kinetics of a reaction 

(B) The metal having large standard oxidation potential will have lesser reactivity. 

(C) K has a low melting point, and the heat of reaction is sufficient to make it melt or 
even vaporize. This leads to exponential increase in its surface area thus it reacts 
violently. 

(D) Lithium is the best reducing agent due to its high hydration enthalpy. 


23. O 


COOD 
СН,-СНз 59 Р 


Which is possible for Р is 


О Ор 
T CHCH; B CH,CH, 
© © 
CHCH 
(C) BN 3 (D) 


Space for Rough work 
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Which of the following are the correct statement(s) about the reaction given? 


i) LiLiq. NH H,0* KOH,A 
5--»0 8-8 »5 
t- RAT 1,4 reduction ) tautomerism 
2 
М 


nene -C 


pm of unsaturation=1) 


IZ 
та 


25. Which of the following is correct? 
(A) SO; and NSF; has pa-dz bonding 
В) (CH,),NO has higher dipole moment than (CH,),PO 


(B) 
(C) The bond angle іп Ғ;О is smaller than НО 
(D) The СІ-Р-СІ bond angle is smaller in POClsthan PCls. 


Space for Rough work 
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(Matching Type) 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 26, 27 and 28 by appropriately matching the information given in the three 
columns of the following table. 


Column | Column Il Column III (Process involved іп 
(Ores) (Type of Ore) extraction/refining) 
(1) Dolomite (i) | Chloride (P) | Self reduction 
(M) | Cassiterite (ii) | Carbonate (Q) | Carbon reduction 
(ІШ, | Chalcopyrite | (iii) | Sulphide (R) | Fused electrolysis 
(IV) | Cuprite (iv) | Oxide (S) | Poling 
26. Which of the following is suitable for calcium? 
(A) (1) (ii) (P) (B) (1) (ii) (R) 
(С) (1) (ii) (S) (D) (III) (ii) (R) 
27. Which is correct for tin: 
(A) (Ш) (iii) (P) (B) (II) (iv) (R) 
(С) (1) (8) (0) (D) (IV) (ii) (Q) 
28. Which of the following is used for extraction of copper? 
(A) (Ш) (iii) (R) (B) (IV) (iii) (Q) 
(C) (III) (iii) (P) (D) (II) (iv) (0) 
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29. 


30. 


31. 


Answer 29, 30 and 31 by appropriately matching the information given in the three 
columns of the following table. 


Consider X as leaving group and Y as a nucleophile or base : 


Column | Column Il Column 111 
(Activated complex of initial (Mechanism) (Effect) 
substrate) 
(ШІ ова: () | SN? (P) | Large decrease 
(I) | yor gl yo (i) | E, (Q) | Large increase 
үё+ 
(1) Лал) Ж 2. (iii) | SN! (R) | Small decrease 
E EN 
yo 
(IV) PS ‘ 2 m (iv) | E, (S) | Small increase 
LU AP 


A neutral nucleophile attacks on a substrate containing neutral leaving group. Which of 
the following represent the correct combination of effect of increased solvent polarity on 
reaction rate? 


(A) (1) (i) (R) (B) (1) (i) (P) 
(C) (1) (ш) (Q) (D) (II) (iii) (S) 
A negatively charged nucleophile attacks on a substrate containing neutral leaving 


group. Which of the following represent the correct combination of effect of decreased 
solvent polarity on reaction rate? 


(A) (1) (iii) (R) (B) (Ш) (i) (P) 
(С) (Ш (i) (Q) (D) (1) (48) (S) 
A neutral base attacks on a substrate containing an anion as leaving group. Which of the 


following represent the correct combination of effect of increased solvent polarity on 
reaction rate? 


(A) (IV) (iv) (P) (в) (Ш) (iv) (0) 
(с) (Ш) (ii) (5) (D) (III) (ii) (R) 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


15 AITS-FT-II (Paper-1)-PCM-JEE(Advanced)/19 
SECTION- C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from 0 to 9, both inclusive. 


32. Тһе solubility of Ag,C,O, in acidified water of pH=5 is 2.46х10”. The value of 'x' 
(Ка,-5х107,К, =5x10°, К, = 5x10, (120.004)'" = 4.93) 


E for octahedral complex for d^ electronic 


in octahedral field 7 


33. Тһе CFSE (E 


symmetric field ) 


configuration is'x'kJ/mol, the value of 2 


[A,=75 kJ/mole, Pairing energy=90 kJ/mole | 


34. | Number of plane (s) of symmetry in the product B is/are 


CHCI,(1eq.)+KOH (A) CHCI, (1eq.), KOH (B) 


95; Ice crystallizes is an hexagonal lattice. At the low temperatures at 
which the structure was determined, the lattice constants were 
a=4.53A and b=7.41A as shown in the figure. How many H;O 
molecules are contained in a unit cell? (Given that density of 


ice = 0.92 g/cm’)? 


36. О 
CH—O 
(A) 4 moles of PCC 
СН--О 


О 
Maximum number of moles of Ac,O consumed by reactant (A) is? 
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Mathematics PART - Ill 


SECTION – A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) 
and (D) for its answer, out of which ONE OR MORE is/are correct. 


37. fe +е* Jax is less than 


TX 
1 


21. ve 
38. Let f(x)=e ^+ | V1+ sin tdt Vx є (0,00) then- 
0 


(A 
(B 
(C 
( 


Р exists and is continuous Vx e (0, оо) 
f” exists Vx e (0, оо) 
f is bounded 


D) There exists a > 0 such that| f (x)| > 8 (x)|Vx е(а,) 


39. Let х, у, саге positive real numbers and /,is the least value of 
4 4 4 : 4 4 4 1 
2x +2у +4@ —8xyzand /,is the least value of x у+ху + + +8, then- 
Xy xy 


(A) 4, 2-1 (В) £, »-1 
(С) £, 210 (D) 7,>10 


40. Consider the equation in x, 8x -16x^ - 16x? - 8x-- a 2 0, then sum of all the non-real 
roots of equation can be (a e R) 
(A) 1 (B) 2 


(C) (D) None of these 


L 
2 
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42. 


43. 
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4 1 2 2 
For the equation 9 О me 


х-1 x-4 х-5 x-8 
(A) Number of real solution of above equation is 3 
(B) If E denotes the product of non-zero or complex roots of equation, then sum of 
divisors of E is 2904 
(C) It S denotes the set of all real roots of equation then, sum of elements of S taken two 
at a time is 81 
(D) If œ ,&æ, е Кбе two roots of equation such that log, (2a,) is defined it must be 1. 


6x! -27x 


Let a, b, c be the positive integers such that a«b«c. If the two curves 

у= [x- a|* |x - 5| |x - c|and 2x + y = 2003 have exactly one point in common, then- 
(A) least possible value of c is 1002 (B) greatest possible value of b is 1001 
(C) least possible value of b is 1002 (D) greatest possible of a is 1000 


Three are 5 boxes numbered from 1 to 5. There is 1 Red and 2k black balls in k” box, 
k =1,2,3,4,5. From each box either one red ball is taken or one or more than one black 


balls are taken. But from each box both coloured balls are never taken (ball of same 
coloure are all alike). Now which of the following holds good? 

(A) Total number of ways selecting odd number of red balls is 4725 

(B) Total number of ways of selecting even number of red balls is 5670 

(C) Total number of ways selecting odd number of red balls is 5670 

(D) Total number of ways of selecting even number of red balls is 4725 
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(Matching Type) 
(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each 
having 3 columns and 4 rows). Based on each table, there are THREE questions. Each 
question has FOUR options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


44. 


45. 


46. 


Answer 44, 45 and 46 Бу appropriately matching the information given in the three 


columns of the following table. 


Column І Column ІІ p 
The value of 
2 E > tan” 2 
(1) The value of 25 Don) is (i) n-0 n2. An * (n2) dn +n(vn+2) (P) 2 
TE (where [.] denotes greatest 
integer function) is 
Number of solutions of If a, b, c are sides of a triangle, 
equation 2 (a? «b? c?) 
(Il) Е ЕЕ Үс ; (il) | then is always (Q)|3 
16sin x =144+¥Vsinx+7 іп Ти ТЕРЕГІ y 
[0,47 ]Jis less than 
Number of solutions of If a, b, c are distinct real 
equation "| numbers such that 
(Ш) | tan" (осіп x) =cot(cos x) in | 09 | a2(b+c)=b?(a+c)=2, then | (R) |4 
[0,10z]is the value of c’(a+b) is 
If the sum of roots of the If P=sinA sin B,Q=sinC cos A, 
quadratic equation R=sinA cosB 
(IV) | (Ca*- Dx? + (а -a- 4)x -2a 320 | (iv) (5) |5 


D ands S=cos AcosC, then the value 
is minimum, then the value of 


a(a>1) is of 5(P?+Q’+R*+S’ Jis 


Which of the following options is the only CORRECT combination? 
(A) (1) (ii) (8) (B) (1) (iv) (S) 
(0) (Ш) (i) (Q) (b) (IV) (iv) (S) 


Which of the following options is the only CORRECT combination? 
(A) (I1) (i) (P) (B) (1) (iii) (R) 

(C) (1) (ii) (P) (D) (IV) (iii) (Q) 
Which of the following options is the only CORRECT combination? 
(A) (IV) (i) (P) (B) (III) (iii) (R) 
(C) (Ш (iii) (P) (D) (1) (ii) (Q) 
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Answer 47, 48 and 49 by appropriately matching the information given in the three 
columns of the following table. 


Column Column Il Col 
її 


If S={Z:|Z + Z|+2|Z - Z|-4 If the Point 


and|Z| is minimum) (sec a,cosec a) moves in the 


lane of circle x? + y? = Запа 
| 25. | i) |Р y Р) |2 
() then ES is (where A is area % the minimum distance of this (P) 
of polygon formed of all points ши шашин 
in S taking as vertices) а УЬ(а,Ьє №) then a+b 
Two circles 
1 
2 2 
x +y°+2nx+2y+—=Oand 
Let y 1 y 2 
S={Z|ZZ (3-402 (3+4i)Z 21-0) ТРА Несе 1 
If M and m be maximum MEL IN UE ыла” 
(1) | value and minimum value of (^. estancia Other (Q) 3 
2-2 re Ilis orthogonally where n,n, are 
i(Z+Z) M m integers then the number of 
possible ordered pairs 
(n,n, )is 
If 
Let xis the minimum value of ү 1} 
5 2 42 a, =,{l+}/1+—] -,1-|1-- 
" Z| +|Z-3| +|Z - 6i| then " n n 297 
(1) (ii) , then the value of (R) 


is 20 | 
ы (> 


n=1 а, 


Тһе 


Consider а triangle formed by n СӨР Р 
еа" Ox +9х?^у-–45х° -4у +4xy* -20y 


the points | 
гн 2 4t) 24%) represents 3 straight lines two 
(IV) (se) $ ІҢ | (iv) | Of which pass through origin 5) |5 


т 


; ; У 1 
Let P(Z) is any point on it’s in- then 15 98 of triangle 
circle, then AP’+BP*+CP’ is 


formed by these lines) 


47. | Which of the following options is the only CORRECT combination? 
(A) (1) (ii) (8) (B) (Ш) (iv) (S) 
(0) (Ш) (i) (Q) (b) (IV) (iv) (S) 
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48. 


49. 


Which of the following options is the only CORRECT combination? 


(A) (1) (i) (P) (B) (1) (iii) (R) 


(C) (Ш) (ii) (P) (D) (IV) (iii) (Q) 

Which of the following options is the only INCORRECT combination? 

(A) (IV) (i) (P) (B) (III) (iii) (R) 

(C) (1) (11) (Р) (D) (1) (ii) (Q) 
SECTION - C 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer 
ranging from O to 9, both inclusive. 


50. 


51. 


On a normal standard die one of the 21 dots from any one of the six faces is removed at 
random with each dot equally likely to be chosen. The die is then rolled. If the probability 


that the top face has an odd number of dots is P where p and q are in their lowest form, 
q 


а P8) 
4 


A function f is defined on the complex number by f(z) =(a+bi)z, where ‘a’ and ‘b’ аге 
positive numbers. This function has the property that the image of each point in the 
complex plane is equidistant from that point and the origin. Given that la + bil = 8 and that 


p? = where и and v are coprimes. Find the value of (u + v)-250. 
17 
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1 2 ar [1 148 2007 
to 1 4140 1 36 | then find the value of E 
оо ıl lo о 1 


If the polynomial f(x) =4x* -ax + bx? —cx-- 5where a,b,c e Rhas four positive real 


roots say r.r,.r, andr,, such that ara =1.Find the value of (a-10). 


All the three vertices of an equilateral triangle lie on the parabola y = x^, and one of its 
sides has a slope of 2. The x-coordinates of the three vertices have a sum equal to 


P where p and q are relatively prime positive integers. Find the value of (q-p) 
q 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION- A 
1; В 
Sol. Е; should be greater than Р therefore friction is towards right. 
To balance torque about centre of mass normal shifted towards the right wall. 
2. B 
Sol. Tension in the string T 2 mg 
Torque on the cylinder about the point of contact = 0 
Mersin@ = mgr (1- sin 0) 
_ Msin@ 
1-810 
З. С 
Sol. Work done by force = change in gravitational potential energy 
W = mo x AV 
W= GM Ez l | 
"м2 V5 
4. АС 
Б, АР 
Sol. — o 
/ PAN — 
\ КАУ 
- май ter Es 
438 Ee 2: ( — prem 
\ De. % 
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10. 


Sol. 


For elastic collision 0 +ф = 90? and form figure we use 
sing = 43/2 => 0 = 60° hence ¢ = 30° 


ABCD 
а, -2 а, =w/R&G,,=a +a 
t 
BC 
e=Byv, (2y) =4B vy” t 
B 
lU where — y =./4vot 
Бу 2Ву„у 4В2У27 
F =| 222 l(2y)p —2—0°07 - 12020 Jt 
| A \ BA A 
pee 2Bovoy 2 AB.” ; 
A A 
CD 


Take torque of tension about IAOR it will first clockwise and then anticlockwise torque so 
it will come to rest after covering certain distance. When spool at rest at extreme right 
block will also be remain at rest but at same initial position (according to energy 
conservation) 


A 
dQ =-dU 
dQ = -nC,dt 
40 =-C,=-5/2R 
nx dt 
B 
а0 = dU * aW 
—dU = dU - dW 
—2dU = aW 


—2nx 3 кат = pdV 


—5nRdT = pdV 
nRT = pV 


Dividing these equation we get Е = |-55- 


Solving we де! ТУ”? = constant 
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11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 
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SECTION - C 
1 


1 
УМУ, +, = zV 0 


Wy #040=52)(1) -0-1 


1 
Since A and В are same potential we can redraw the circuit ав 


1A 10V 
12V dd 
8Q 82 
62 30 20 
= É 
18V 
36V E 
120 180 on 120 ғо 
1A 


Hence current through 8Qis 1A and 
Vp -Vo= (У-У )+(У,-У)=-8+12=4У 
х+у=1+0=1 


4л 


2л (1 — cos =) 


10 є, 


е; 10 10 
6 
X pp = HE, t e, 
diye _ pdt, dt, 
dt dt dt 


Vpr =Í (8+2) (4-2) 


=Íx(-6)+2=-8+2=-6ms" 


5 
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Sol. 


16. 


Sol. 


17. 


Sol. 


18 


Sol. 


The plate is free to rotate about vertical axis yy’. 

Let v, у, and o be the velocity of particle, velocity of centre of mass of plate and 
angular velocity of plate just after collision. 

г. From conservation of angular momentum about vertical axis passing through O is 


2 
a ma 


mu 2 + 3 @ (1) 
Since the collision is elastic, the equation of coefficient of restitution is 
ea mY р (2) 
и 
ао 
Виіу,-------- 3 
ст 2 ( ) 
Solving, equation (1), (2) and (3) we get 
12 
o= E —5 rad/s 
Та 
4 
2 
F= x (Projected area ) 
ео 
с? | R | no’ R? 
F = Xm —=| > 
2 42 4 є, 
3 
£ 
3 AN 
о 


mg 


Taking torques about 'O' 


2 
Mp = JT ups 
6 12 36 
= ша RENE 
яса наг 


6.8 
an IX 
6 4 


Wem a” ша 
4 4 


—————a——pá——sÓ—Y————————' —X————À]Ó—H—! nur 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


5 АІТ5-ЕТ-І (Paper-2)-PCM (Sol.)-JEE(Advanced)/19 


а= — dmx(2y) 
d=— (2y) dxp 
a 7 7 
I- Lx8px fxd 12 22 pode PN-2 
т 2.27 21 
19. 4 
Sol. ue Ба 
L 2m 
М > 25 &L- 2: 
2m 2л 
«иел д 
лт 
20. 3 
So. F-zmnR'xpg 
азх Ш лК°хре 
аг т 
2 X 
т--лК” 
3 p 
ах -лЮх —3x 
эж р ус ИВ 
dt 2лК?р 2R 
L pE - 
22128 | 
SECTION - D 
21. 00001.52 
Sol. Assuming the potential of different junctions as shown in figure 
8V s of 


b NI c A0 d | 


| | 
20 T шаг 50 -- 
ЭМ 5V 8&4 4V 7 10V 
10 
| 1 | 
0 0 


0 
Using junction rule: 


кз t.-o---() 


(8-4) (2-х) ET (2) 
5 6 
From (1) and (2) 


i 


— P'ÉÁ ee eel 
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| -482 
194 
482 
So current through 1Q = 4— 194 =1.52 ampere 
22. 00001.12 
Sdh. Желе ааа ари 
> 295 ka 
23. 00019.20 


Sol. v+u =120---(1) 
v» ] v 1 
= = 2 
и? 18:53 4 ( ) 
— v - 24 and u=96 


I: 21 1... d.d 
>—= mor 
f v и 24 96 


=> f =19.2cm 
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Chemistry PART - II 
SECTION – А 

24. А 
Sol. In option (A) all methyl groups are equatorial 
25. A 
Sol. | Due to back bonding (A) is a weaker base. 
26. B 
So. Fe(CO). 

26-0--2х-36(ЕАМ) 

х=5 
27. BC 
Sol. 

(A) (B) О О. 

+ 
=> 
aromatic 
(C) о Ow (D) О Ou 
| + 
— (2o 
Ё anti aromatic 

28. ABCD 
29. ABC 
30. ABCD 
Sol. CH3 CH3 

[>H ен i OR 

H 
(А)(С.Н,,0) (в) 
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31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


AD 
Chiral molecules do not have plane of symmetry 


B 

P, (s)—P,(8) AH=59KJ b 
Р,(в)->2Р(г) AH-1265 KJ 
P,(g)—>4P(g) AH=1206KJ 


Average P-P bond enthalpy = 201K) 
C 


On an average, опе Р-Р bond of tetrahedral is broken and one new Р-Р bond 
joining the two tetrahedral units is formed. 


201-х--104 
“x= 305 KJ mol ! 
SECTION - C 
6 
A 


Face diagonal of cube (AB)-2R 
2R 
42 


Body diagonal of cube (AD)2 3x 


Edge length of cube (BE)= 


2R 
—X6xR 


2 


7 
It will be neutral solution. 
6 
СООС›Н» 
О 
COOC>Hs MA 
СООС:Нь C,H,0-Na 
С,Н,ОН 
COOC?2Hs ж 
СООС»Н5 % 
diethyl-B,B-dimethyl осын; 
glutaric acid ( ester) COOH 
H,0* 
X 
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Sol. 


38 


Sol. 


39. 


Sol. 


40. 


Sol. 


41 


Sol. 


42. 


Sol. 
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3 
О О О 
HOOC HOOC 
COOH A A 
соу Э 200,” 
HOOC COOH HOOC COOH HOOC 
О О О 

6 


These compounds will give iodoform test 


Mg” +20 —Me| En - ung) 
Charge required for the deposition of 12g Mg=1F 


Charge required for the deposition of 1g M= F 
F 
г. cost for Teel am 


АР" “Зе —> м(е,= | 


Charge required for 9g =1F 


Charge required for 30g 30 p = 2E 
9 3 


Cost for ТО charge=5 x12x > — Rs.200 


8 
(CO ын Со-Со (СО),, 


БАМ(-36)-27-142х> 
->28-х-36->х-8 


1 
The unit cell which is formed in this arrangement will be SCC. 


7 
64g Саб, gives 286 polythene 
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43. 


Sol. 


44 


Sol. 


45. 


46. 


Sol. 


3 
Balanced equation is 


ЗМ" + Cr,05 ——>3MO, +2Cr* - 4H* > x=3 


SECTION - D 
00004.90 
2K,Cr,0,+6H,C,O, —>4Cr*+12C0, 
n=6 n=2 р 
Nx cro, = 0.1/6 Nco, = 4.41 44 = 0.1 mole 


mass of K,Cr,0, = x" 294 = 4.99 


00000.60 
00000.50 
1 1х1000 1 
2x10% х(ах10%) 
-21 
(ах10*)' = 10 
8 
-7 
ах107 = 19 —a-5À 
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Mathematics PART - Ill 
SECTION - A 
47. A 
a 2708) 170) 
АГ ЭЭ 
=> 3n f'(x)=In f "(x)+k 
d?x 
> GU С 
4у 
48. р 
3 
Sol. Let - [ <2" —— (1) 
(х -3х+1) 
t (3-х) 
E РИ 2 
(саса) e 
(1) (2) 2 21-3 
E 
2 
49. C 
Sol У,-2а,,,%5, 


=2[-44(nt 1+ 7-8 01-1] 


_ n^-5n-12 

7222 

V, is minimum at n=2 or n=3 
— Minimum value of V, is -9 


50. BD 
51. D 
52. BCD 


Sol. p(n) = Probability that child stops after drawing exactly n marbles 


р(п)= 2.23 ine C oa" som 


53. ABCD 
[04 
Sol.  x'«2x!'-3x41204f 
y 
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l/a 
x! -3x! -2x412041/ B 
1/у 


Given expression 


1 1 1 
+ + + 
ap By ya 11 
1 
B 


24. 124517 
а B y a y 
54. ABC 
3 

Sol. р 2 2 х =t 

dy x-y 

а t 

т>------ D> (t-y)dt=tdy 
dy 1-у 


Рр. 
— tdt — y dt tdt >: 


=> х° ear ye 


55. A 
So. Рогл= 105 {, = 2, 1, > 2 апай х+1/х=2 5 х= 1 and x+1/x=t, so there will be 


two distinct values of x 


56. B 
Sol. Since domain of f(t) = 21° – 9t? +30, t=x+1/x, > 2f (-2) = -22, f (2) = 10, critical 


points at t = 083; f(3)=3 


SECTION - C 


с) 
со 
со Ь оо оого 


Sol. Тһе triangle has circumcentre at origin and its orthocentre laying on the circumcircle. 


63. 5 
100 50 

Bo] йш ыг? 
эз у] у —] 
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Sol. 


65. 


Sol. 


66. 


67. 


68. 
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lim100—50 | ын 2) 
yl 1 


1- y" 


L-50-L .. L= ~ = 25 


цэгээ 


" H, Н... 
ECTE 
, Н 


Аѕп о, Т,+Т,+...+0=1 


п+1 


7 
Clearly a team of 4 with two batsman and two bowler can be formed as 
Case-l: 2 bowler+2batsman 


Number of ways- * C,x^C, —36 

Саве-ІІ: 2 bowler+1 batsman +1 all-rounder 
“С,х“С,хС,524 

Case-lll: 1bowler +2 batsman +1 all-rounder 
“C.x"C,x'C,=24 


24+24 4 
2. Probability that all-rounder is с. сыш анн --- 
36-24-24 7 
р-7 
5 
SECTION - D 
00000.32 
00031.00 
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эх 
х 


(х-3) х (х-4) (17-х) 8 

———————————— «C 

v=x (х? +x -1)(|x|-32) 

For NET to be defined x «0 
гім 


Sol. 


=1 


X 
Since ((х-4),4-х are positive & —x^ + х – 1 is always negative 


(x-3)(x-17) Ж? 
х+ 32 
х<0 


> >0->х-31 


x+3 


69. 00833.33 
Sol. - [ ef Odt = | g(x-t)dt - 2x43 
a 0 


= feldr=[g@dt+2x+3 (Using King Property) 
a 0 


Differential both sides, we get 

ef = g(x) +2 

->в(х)-е 9-2 

-» g'(x) - e'9.f (x) 

ге” is always greater than zero. 

-. sign of g'(x) is same as sign of f (х). 
<. sign of g'(x) 


| жонға M E E 
42 бады 96 97 98 99 100 


Clearly, local extremum (maximum or minimum) will occur at 
x=99,97,95,....;3,1 


' Sum of all the values=1 18454. ад "xL (50—1)х2] = 2500 
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Physics PART -I 


ЅЕСТІОМ – А 
(Single Correct Choice Туре) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


1. A cubical container has 2 fixed vertical walls and E 
two vertical walls can freely rotate about one of 
the horizontal edges. The right wall can rotated 
about upper edge the bottom wall about the 
bottom edge. Water is filled upto the top апа 1... 
forces Е; and Ғ; (perpendicular to the walls) are R 
applied to keep the walls at from opening as 
shown in figure. Given that the cube is at rest on 
a rough horizontal surface. (Ignore atmospheric 
pressure) 
(A) Friction from the surfaces is to the left 
(B) Friction from the surfaces is to the right 
(C) Normal reaction is shifted towards left wall 
(D) Normal reaction is passes through the center 


2. A uniform cylinder of mass M lies on a fixed plane inclined at 

an angle @ with the horizontal. A light string is tied to the 

cylinder at the right most point, and a mass m hangs from the 

string, as shown. Assume that the coefficient of friction 

between cylinder and the surface to be large enough to Т 

prevent slipping. For cylinder to remains static, the value of m g. red wedge 

IS: 77777777777777777777777777 
М cos@ B M ѕіп Ө 
1+sin@ 1—51п 0 

С має D М 
1—51п 0 1--віп0 


Space for Rough work 
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A ring having non-uniform distribution of mass М and radius В M 
is being considered. A point mass то is taken slowly away 


from the ring from A to B. In doing so, work done by the |, 


external force is: . . 
(ду 2” |I QE ын 
2 
в) С“ 
V2 40/5 
(C) GMm, Ed 
42. 45 


(D) It cannot be determined, because the nature of distribution of mass is not known. 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


4. 


A string of wood of mass M and length / is placed on a smooth horizontal surface. An 
insect of mass m starts at one end of the strip and walks to the other end in time t, 
moving with a constant speed: 

(A) The speed of the insect as seen from the ground is <//t 


(B) The speed of the strip as seen from the ground is LIt(M /M +m) 
(C) The speed of the strip as seen from the ground is ІП(т/М +m) 
(D) 


2 


D) The total kinetic energy of the system is 1/2 (m+M )(1/1) 


A disk moving on a frictionless horizontal table Ж 
collides elastically with another identical disk as a> i ND d 
shown. The directions of motion of the two disks ..* —— L. 
make angle 0 and ф with the initial line of motion as д 
shown. Then: х 
(A) 0 230? (B) 0 2 60? 

(C) ф-30% (D) 9 =60° 


Space for Rough work 
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6. A particle moves in a circle of radius 20 cm. Its linear speed is given by v = 2t where t is 
in seconds and v inms !. Then: 
(A) The radial acceleration at t= 2s is 80 ms? 
B) Tangential acceleration at t = 2s is 2 ms? 


(B) 
(С) Net acceleration at t =2s is greater than 80 ms” 
(D) Tangential acceleration remains constant in magnitude 


7. A long straight slider is moved with constant velocity v еуі parallel to earth surface іп 


the x-y plane in a uniform magnetic field B = ВК оп a resistanceless rails in the form of 
curve y*=4x. Неге emf induced in the loop, current, power, resistance of slider per unit 
length and time are represented bye,i,p, Л, and г respectively. If at t = 0 slider starts 
from x 2 0. Then which of the following option(s) is/are correct. 


eA iA 
(A) (в) 5 
As 
>f =f 
pA РА 
(С) (D) 
»1 = f 


Space for Rough work 
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8. System shown in the figure is released form rest and spool does nt << 
slip at any point of its motion. Thread and pulley are ideal thread is 
of sufficient in length. Which of following are correct statements after 
of spool and block are released: 
(A) Spool will keep moving toward right 


m 


(B) Spool will leave contact with table after covering certain distance s 

(C) Block will be at rest when spool will have maximum velocity. m 22224 

(р) Block and spool will both execute oscillatory motion and their ratio of time period will 
be 2:1 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two 
questions relate to the paragraph. Each question of a paragraph has Only One correct 
answer among the four choices (A), (B), (C) and (D). 


Paragraph for Questions 9 & 10 


An ideal diatomic gas is expanded so that the amount of heat transferred to the gas is 
equal to the decrease in its internal energy. 


9. The molar specific heat of the gas in this process is given by C whose value is: 
5R 3R 
A) -— B) -— 
(A) 7 (В) 5 
(C) 2R (о) 25 


10. The process can be represented by the equation TV" = constant, where the value of n 


IS: 

(A) n== (B) n= 
3 _3 

oS, „ш: 


Space for Rough work 
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SECTION- C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer 
ranging from 0 to 9, both inclusive. 


11. 


12. 


13. 


14. 


In the figure shown A is of mass 1 kg and В of mass 2 kg. A 
moves with velocity 3 m/s and rises on B which is initially at rest. 
All the surfaces are smooth. By the time A reaches the highest 

point on B, find the work done by Aon B in joule 


In the show circuit all cells are ideal. If current in branch BE is 
x ampere and current in branch AE is y ampere then value of 
X + y (in ampere) is 


A point charge +q is placed on the axis of a closed cylinder of н] 
radius R and height 25К/12а5 shown. If electric flux coming -- 


xq 
ео 


out from the curved surface of cylinder is ,then 


calculate x. 


Speed of bird with respect to fish in ms'at given instant, if | 
water surface is moving downward 2 m/sec at this time: 8 ms 


Space for Rough work 
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15. 


16. 


17; 


18. 


19. 


20. 
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A uniform square plate of mass m = 100 gm y М 

and side а = 24 ст can rotate about a smooth | Mx 

vertical axis passing through one edge. It is Б ү 
initially at rest. A particle of mass m = 100 Ce л = 
gm is moving horizontally and perpendicular 


to the plane of the plate with velocity u = 70 | 
cm/s. It collides with the plate elastically at y Iy. 
the centre of the plate. Find the angular 

velocity (in rad/s) of the plate just after 

collision? 


A thin spherical shell of radius ‘R’ carries a uniform 
surface change densityo . It is cut into two parts by a 


plane at a distance Ё/4/ from the centre as shown. 


To hold two parts together force F from both sides has 
2p2 


R 
to be applied. The minimum force F is k, then 
n €, 
the value of ‘n’ is, 
A uniform rod is placed at the table such that 1/3" of the part NER 


is on the table initially. Rod is initially at rest. If normal reaction 


at that instant is N -k78, then k =? 


The moment of inertia about x-axis of uniform thin plate of 
Npa’ 


density p kg/m’ as shown in the figure is , then find the 


value of N? 


Expression for the magnetic dipole moment induction at the centre of a Bohrs 
hypothetical hydrogen atom in the nth orbit of the electron in terms of universal constants 


isM = ШЕЛ, then the value of k... 
лт 


A solid sphere of radius R is half immersed in a liquid of density р . The frequency of 


1 [N 
oscillation of the sphere for small displacement is 1522 ~ Find N. 
TU 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to 
the second decimal place; e.g. xxxxx.xx). 


21. For the circuit shown in the figure, find the current passing through the resistor of 
resistance 1Q in ampere. 


2У| | 3V] | 40 | EY WA — 


22. А block of mass m hangs in equilibrium with the help of two springs — ^ ^ 
as shown in the figure. Find the time period of vertical oscillation of 


E 
the block, take m = 1kg and k = z N/m. 


“р 


m 


23. In an experiment for calculation of focal length of a convex lens the distance between a 
screen and an object is 120 cm. A convex lens is placed closed to the object and is 
moved along the line joining object and screen, towards the screen. Two sharp images 
of the object are found on the screen. If the ratio of magnification of two real images is 
1:16 then find the focal length of the convex lens. 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


9 AITS-FT-II (Paper-2)-PCM-JEE(Advanced)/19 


Chemistry PART - II 


SECTION – A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


24. — Which of the following compound has lowest potential energy? 


(С) NC (D) Хаг 
25. Which of the following is weaker base? 


(A) N(SiH,), (B) N(CH,), 
(C) NH (CH,), (D) All are equally basic 


26. — Suppose that metal carbonyls follow the EAN rule, find the value of x in the Fe(CO) 
(A) 4 (B) 5 
(C) 6 (D) 3 


x 


Space for Rough work 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


27. Which of the following compound have larger C—O bond length than C—O bond 


length of 
O 
| : 
О О 
(A) (B) 


| 
(С) (D) ОУ 


28. Тһе correct statement/statements is/are: 


(A) The distance between two octahedral voids of a cubic close packing of atoms with 
radius r is 2r 


(B) The distance between two tetrahedral voids of a cubic close packing of atoms with 
radius r is J6xr at the body diagonal axes 


(C) The distance between tetrahedral and octahedral void is (5, where is the radius 


of atom forming the close packing 
(D) The distance between the surfaces of atoms fcc arrangement along an edge is 


2(/2-1): 


Space for Rough work 
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29. Which one of the following reactions is/are correct? 


(А) СН,СООК-СЕСООН--»эСН шонг СООК 
ОН 


МО, NO 
iB + NaHCO, ——> + С0,(1)+н,0 


МО, 


Г 
NH 
+ NH, ——> + МН; 
SUN Ж S м” 
(С) 
Nu. 


(D CH,CH,OH+NaHCO, —>CH,CH,ONa+H,0+C0, ( 


30. Ап optically active alcohol A(C, H,O) on oxidation gives В. A on acidic heating gives 


Cle, H,,) as major product. C on ozonolysis produces D (С Н О) апа 


НзС-- To СНз .Donreduction with LiAIH, £ave Po 
О 
Identify correct answer: 
СН,ОН [Dorem 


Di 


9 
a 
т 
| 
I 
[^ 


Space for Rough work 
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31. 


Identify the chiral molecule/molecules: 
H3C 


Хе (О) 
(А) P CH, (B) (of 


(С) | (0) 
“Сн; 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two 
questions relate to the paragraph. Each question of a paragraph has Only One correct 
answer among the four choices (A), (B), (C) and (D). 


32. 


Paragraph for Questions 32 & 33 


White phosphorus is a tetra atomic solid Р,(5)| at room temperature апа on strong 
heating in absence of oxygen, it polymerizes into red phosphorus as: 


P P 

РЇЇ p—— >» ——pfl*p. .pfl^p. . АН-104КИшо of P 

NA SIZ “и : 
White(g) red(g) 


The enthalpy of sublimation | P, (s) —P, (в) white is 59 KJ/mol and enthalpy of 


atomization is 316.25 KJ/mol of P(g). 
Now give the answers of following questions: 


The average P-P bond enthalpy in P, molecule is: 
(A) 102 KJ (B) 201 KJ 
(C) 104 KJ (D) 120 KJ 


Space for Rough work 
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The Р-Р bond enthalpy in red phosphorus joining the two tetrahedral is: 


(А) 201 KJ (B) 104 KJ 
(C) 305 KJ (D) 80KJ 
SECTION - C 


(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer 
ranging from 0 to 9, both inclusive. 


34. 


35. 


36. 


37. 


If four atoms of same radius are placed at the alternate corner of a cube touching each 


other, than the length of body diagonal of the cube is equal tox xR, where R is the 
radius of atom. Find the value of x? 


What will be the pH of the resulting solution obtained by mixing 20 mL of 0.1 N HCI and 
20 mL of 0.1 N KOH solution? 

Diethyl- , f -—dimethylglutaric acid (ester) is condensed with diethyl oxalate in 
presence of sodium ethoxide and ethanol to form a major product Р), which on acidic 
hydrolysis followed by heating gives another product(Q). Calculate total number of 
C=O bonds in (P) and (Q) compounds? 


How many moles of CO, will released when following compound is heated 
O 


НООС 


НООС СООН 


Space for Rough work 
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38. 


39. 


40. 


41. 


42. 


43. 


Examine the structural formulas of compounds given below and identify number of 
compounds which show positive iodoform test. 


О О О О pu 
SL AO 
о | o о 0 
( 9 502772 
о 


The cost of electricity required to deposit 1 g Mg is Rs. 5.00. The cost of 30 g of Al їо 


be deposited is Rs. X. Find the value of 26 ? 


Co forms dinuclear complex with a sigma bond within two Co atoms. Consider that 
metal carbonyls follows EAN rule. The complex can be written as Со, (СО) . Find the 
value of x ? 


In a cube of arrangement of atoms, atoms of an element are present at the corners, face 
centres, edge centres & the body centre of the cube. The number of atoms per unit cell, 
which is formed in this arrangement, is equal to. 


Polythene can be prepared from calcium carbide by following reactions 
CaC, €2H,0 —o Ca (OH), +C,H, 

CH,-H,; ——GH, 

nC,H, ——> polythene 

Calculate the amount of polythene formed from 16 kg Сас, in kg............... 


Consider the following reaction М” +Cr,O0> —— МО; «Cr^. If one mole of Cr,O7 
oxides 3 mole of М” to MO;. Find the value of x ............... 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to 
the second decimal place; e.g. xxxxx.xx). 


44. Calculate the amount of K,Cr,O, required to produce 4.4 L CO, at STP when treated 
with excess of oxalic acid. (Molar mass of K,Cr,O, is 294) 


45.  Amixture of ethane and ethene occupies 40 L at 1 atm and at 400K. The mixture reacts 
completely with 128g of O, to produce CO,andH,O. Assuming ideal behaviour, 


calculate the mole fraction of C,H, in the mixture (gas constant R = 0.08 atm mol", 
molar wt of О» = 32) 


46. There are 2x10" unit cells in 1 kg of metal for which the density is4 g/cc. Calculate the 
side length of the cubic simple unit cell of the lattice of metal in A. 
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Mathematics PART - Ill 


SECTION – A 
Single Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), 
(C) and (D) out of which ONLY ONE is correct. 


47. — Solution of differential equation f'(x) f "(x) 2 3(f"(x)) (у= f (x) is: 
(А) х= ky! +k,y +k, (B) y 2 x^ +k, +k, 
(C) x=sin y (D) None of these 


48. Let f(x) is an even function such that f (x) + f(x -3) = x(x-3) +1, then 


эн f(x)dx 

(x? ae 

(A) -2 B 
2 3 

(© 5 (0) 5 


49. Let S, denotes the sum of first п term of an arithmetic progression whose first term is -4 


and common difference is 1. If У =25,,-25,,,+5,(п є М), then 
2 2 
(A) V,- 9n°+5n Ї2 сл) (B) ve" DOL ы ы 
2 
(C) Minimum value of V, is -9 (D) Minimum value of V, is = 


Space for Rough work 


ЕІПЈ ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-FT-II (Paper-2)-PCM-JEE(Advanced)/19 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


50. 


51: 


52. 


53. 


54. 


If in а AABC, a, b, c are in A.P. and P;, Р», Р» are the altitudes from the vertices A, В and 
C respectively, then 


(A) P4, Ps, Ps are in A.P. (B) P4, P2, Ps are in Н.Р. 
(C) P, +P, +P, < 3А (ps e ce 
^ Р, P R A 


Given three non — zero, non — coplanar vectors, and a,b and сапа г = pä + qb + C and 
 =а+рб + 4С if the vectors Г - 2r, and 2f, +ù are collinear then (р, q) is 

(A) (0, 0) (В) (1, -1) 

(C) (-1, 1) (D*) (1, 1) 

Each of 2010 boxes in a line contains one red marble and for 1< k < 2010, the box is the 


k” position also contain k white marbles. A child begins at the fist box and successively 
drawn a single marble at random from each box in order. The stops when be fist draws 


a red marble. Let p(n) be the probability that he stops after drawing exactly n marbles. 


1 
The possible value(s) of n for which p(n) <— is: 


2010 
(A) 44 (B) 45 
(C) 46 (D) 47 


ap оу Ву 


If a,B,y are roots of х”-2х7-3х-1-0, then value of t t is less 
«+3 aty Bry 


than 
(A) 2 (B) 3 
(C) 4 (D) 5 


is x' =mx"y+c, then which of the 


The solution of differential equation за з 
y 


x -y 
following is/are CORRECT? {c is any arbitrary constant} 
(A) #+т+п=11 (B) -п-9 
(C) €+2m=10 (D) m+n=4 
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Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two 
questions relate to the paragraph. Each question of a paragraph has Only One correct 
answer among the four choices (A), (B), (C) and (D). 


Paragraph for Questions 55 & 56 


1 
Let t be a real number satisfying 21° — 9t? +30 -à = 0 where t = x + —andÀ eR then 
X 


55. If the cubic equation has three real and distinct solution for x then X 
(A) Is greater than 9 (B) Is greater than 11 
(C) Is less than 8 (D) Is not equal to 10 
56. If the cubic equation has exactly two real and distinct roots of x then exhaustive set of 
values of Ais 
(A) ^ e (—%,3) U (30,00) (B) à e (-s,-22) o (1 0,00) U {3} 
(С) A e {3,30} (D) None of these 
SECTION- C 


(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer 
ranging from 0 to 9, both inclusive. 


57. #(х) =max|2siny -x| wherey €R then minimum value of f(x) is: 


58. Let f(x)(x >1)be a differentiable function satisfying f (x) = (пх)? ШІ Then if 


t 
Area bounded by tangent line of y =f (x) at (e.f(e)) , then curve y = f(x)andx = lis A 
then [A is ([.]is G. |. F) 
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60. 


61. 


62. 


63. 


64. 


65. 


66. 
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а. (y-3) 
16 9 


16х7 + 9y? +k,x -36y +k, =0 then +—2 кш 


If the equation on reflection of = labout the line х-у-2-0 is 


А and B are two square matrices such that A^B = BA and if (AB) = A' B" then the 
value of k —1020 is.... 


If two points P and Q on 9x' —5y? -1 (whose centre is C) be such that CP is 


Let z,z,andz,be complex numbers such that |z,|=|z,|=|z,|=|z,+z,+z,|=2. If 


Iz, —z,|=|z,-z,|and 2, #Z,. Then find the value of |а +2, |2, +2, : 


If Шин LA Е 2 = 5A ;find the value of A. 
x]-x =x 
1 1 1 1 : 
Let H,=1+—+—+...+—and T, = ——— — —— , then the value of (T,+T,+T,+...+0) is: 


n i  (n-DH,H 


There are 4 bowlers, 4 batsman and 1 all-rounder (who is bowler as well as batsman). 
Randomly a team of 4 players consisting of at least two bowlers and at least two 


; _ 4 
batsman is formed. If the probability that all-rounder has been selected in team is—, 
p 

then p is equal to: 


1-7 
Suppose l= сов х dx = 809 
sin’ xcos? x sin' x 


+C , where C is an arbitrary constant of integration. 


Then the value of g (0)--2 (8) 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to 
the second decimal place; e.g. xxxxx.xx). 


67. 


68. 


69. 


Mr. A lists all the positive divisors of the number N(2010) and selects two divisors from 
the list then the probability that exactly one of the selected divisors is perfect squares is: 


без)" а) (7-»х) 


Мх (х? +X -1)(х -32) 


< O then no. of integers x satisfying the inequality is: 


Let f be real function defined on R (the set of real numbers) such that 
Ғ(х)-100 (х-1)(х 2) (х 3)`.......(х—100)', for all x e R. If g is a function defined 


on R such that f e/ "dt =| g(x-t)dt+2x+3, If some of the all the values of x for which 
a 0 


g(x) has a local extremum be 4 then find : 
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Physics PART - | 


ЅЕСТІОМ – А 
(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


If Anin iS minimum wavelength produced in X —ray tube and X, is the wavelength of K, line. As 
the operating voltage is increased 


(A) X, increases (В) 2, decreases 
(С) (Aka —Amin) increases (D) (Aka — Amin) decreases 
A non-conducting cylindrical shell of radius R is placed in — X X X XX X XXXXXXXXX 


uniform magnetic field. The axis of the cylinder is parallel 

to the direction of magnetic field. A hole is drilled in ХХХХ 
cylinder and a particle having charge q and mass m iS у у у у kXXXX 
projected with velocity v, perpendicular to magnetic field 


and directed towards the axis of cylinder as shown in 
diagram. The particle collides elastically with inner wall of yx x x x yx x X x xXxxxxx 


the cylinder and rebounds. 
x x Ж Xq Ry XXXxxxx 


(A) The minimum no. of collisions after which it will emerge is two. 


(B) The maximum speed v, for which it can come outis v, = ЕШІН 
m 


(C) The minimum time in which it can come out will be ЕН 
4 


(D) If the particle is projected with a velocity v, /3 [where V) = E 5| it will come out 
m 


after five collisions. 
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A massless spring of spring constant k has two ends P 

and Q as shown in the figure. End Q is being pulled by A k 

person B with constant speed u towards right. End P is ШІК B 
being pushed by person A with constant acceleration a 

towards right starting from rest. Both starts 


simultaneously. Choose the correct option at the instant Р о 
when В appears to Бе at rest with respect to А —> —> 
(A) work done by B - ku* / 3a? a и 


(В) work done by А = -5ku* / 24а? 
(C) work done by A = +5ku* / 24a? 
(D) elastic potential energy stored in spring = ки“ / 8а? 


Two objects are connected by a light string passing over a light 

frictionless pulley as shown. The object of mass 6 kg is released 

from rest. (g = 10 m/s?) 

(A) Time taken by object of mass 6 kg to strike the surface is 2sec. 

(B) Maximum height attained by block of mass 4 kg is 4.8 m. 

(C) Duration after which 6 kg block will leave the surface for the 
first time is 2.8 sec. 

(D) None of the above 


An idealized diesel engine operates in a cycle known as air р 

standard diesel cycle as shown. Fuel is sprayed into the 

cylinder at the point of maximum compression, B. в C 
Combustion occurs during expansion BC. Adiabatic 
(A) Heat is absorbed during process BC Process 
(B) Heat is released during process DA 

(C) Heat is absorbed during process CD 


D 

(D) Efficiency of the cycle is c Rd 
YA Tc -Te v 
fp: ur 
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A wire of mass M and length L is placed along x-axis with end A at Y 
origin. The linear mass density 2. (ої the rod) varies as л = X,x, 


where x is distance from end A, A, is a constant. 

(A) The value of à, is Ё 

(В) Moment of Inertia of the rod about an axis passing through A 
and parallel to y-axis is мг 

(С) Moment of inertia of the rod about an axis passing through 
COM of the rod and parallel to y-axis is Ta 

(D) Moment of inertia of the rod about an axis passing through B 


and parallel to y-axis is м { 


(Рагадгарһ Туре) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


A ring of radius R is made of a thin wire of material of density p, having cross-section area a and Young’s 
Modulus y. The ring rotates about an axis perpendicular to its plane and through its centre. Angular 
frequency of rotation is о. 


7. 


The tension in the ring will be 


2.2 
(A) шон (В) арА?о? 
2.2 
(C) гарна? (D) арто. 


The ratio of kinetic energy to potential energy is 


y 2y 
A B 
(A) pR'o* (B) рВ?о? 
y y 
E) сот D) ——— 
(© 2pR'o* (B) 4pR*o* 
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Paragraph for Question Nos. 9 and 10 


The capacitor C, in the figure shown initially carries a charge qo. When the УЛ: 
switches S, and S» are closed, capacitor C, is connected in series to a resistor 5, T 
R and a second capacitor Со, which is initially uncharged. Where C = zw Caw 
1+ 2 К 
== С; 
> 
5, 
9. The charge flown through wire as a function of time 115 
Е C qC E 
t/RC t/RC 
(A) ае tg% (B) coe ] 
С -t/CR -t/CR 
(С) q, —e (D) ае 
C, 
10 The total heat dissipated in the circuit during the discharging process of C; is 
% % 
А C В) = 
22-43 (B) 2€ 
?C 2 
(c) 222 (D) 525 
2C; 2C,C, 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. Friction coefficient between any two surfaces in contact 


is 0.5. Pulleys and strings are frictionless. Find the 7 Mkg B 
friction between blocks A and B (in Newton) Along | 


MMM!“ 


С |1kg 
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14. 


When a tangential force of 0.02 М is applied on a large wooden plate of area 10 m° floating on 
the surface of river, plate moves with the speed 2 m/s on the river surface. The river is 1 m deep 
and the water in contact with the bed is stationary. Assuming constant speed gradient, coefficient 
of viscosity of water is 107" poise. Find the value of N 


A car is moving towards an approaching bike. Bike is moving with velocity 30 m/s. Frequency of 
horn sounded by car is 100 Hz while it is observed by bike rider as 120 Hz. The actual duration of 
horn is 6 sec. Find the time the bike rider hears it, in seconds. Take velocity of sound in air as 330 
m/s. 


In the figure ab and cd are two long conducting wires kept P 
parallel to each other at a separation | in a uniform time 
varying magnetic field. The ends a and c are connected a 
together by a resistor of resistance R. The magnetic induction х 
B perpendicular to the plane of the wires varies with time RE 1—» Е 
according to the relation В -B,t, whereB,is a positive у 


constant with proper unit and t is the time in second. A 
conducting wire PQ placed on the wires ab and cd and с 
dragged on the wire with constant speed v along the length of Q 
the wires by applying a constant force F. At t 20, PQis very 

close to ac. Ignore any resistance (electrical as well as 

FR(250) 

BNvt c 


mechanical) other than R. Find the value of 


A choke coil is needed to operate an arc lamp at 250 V (rms) and 50 Hz. The lamp has an 
effective resistance of 150. when running at 10 A (rms). The inductance of the choke coil is 


1 N H. Find the value of N 
T 


A conducting rod of length 1 m aligned along the unit vector (27+ 28), is moving with a velocity 


у-(2 i) m/s. The motion take place in a uniform magnetic field В -(j-2k) tesla. Find the 
magnitude of induced emf in across the rod in volt. 
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18. 
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If the heat dissipated in the circuit after a zero resistance A у 
2 қ | | 
wire is connected across the pairs A & B, is 251 , the 
value of 150n is CF i T 2С 
—NNNNN 
B R 
Figure shows a circuit containing three resistor R 
X, X, & X, having resistance R each, an inductor,  — Л WW 
capacitor and an emf source having inductance ‘L’, 
i i : L С R 
capacitance С & emf & respectively (GivenR = E ). X2 
C t | WWW 
The switch is first connected to position-1. When 
charge on capacitor becomes half of it maximum 
possible value then switch S is connected to position- ——— — —| t 
2. Current in resistance X, just after shifting the switch 5 
from position-1 to position -2, is (given L = 5mH, C = R X ae 
2uF,R = 100,2 = 5V ) Mo 42 
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Chemistry PART -II 


SECTION – А 


(Опе ог More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Identify which of the structures below are not meso structures? 


ёохб O 


О E \ E 
1 2 3 
б | 
О О 


Д. 
O O O 
4 5 
О К 
О 
(A) 1 and 3 (B) 1, 3 and 5 
(C) 1, Запа 4 (D) 2 and 5 
20. OH 


OsO, X нэ The product which is not X 


0105 


Prodcut (X) will be : 


OH OH 
"OH OH 
(A) (B) 
^u OH OH 
OH 
(C) О (D) О 
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Which transition state is not for SN?? 


CH»— Br NR CH2—0O—R 
ip oc reaction 
so 1+ 89013 


---0 
D 
о 
2 


> 
I T 

© 
E + 


09---------- 
00 eee e 


86 8(4) 
E i 
5 
8c t Ch 
OR | 
| [OH 
©) atl (0) ыг 
ОН | 
: Br 
5 S 80) 


The correct statement(s) among the following is (are): 


(A) All d-orbitals except d; have two angular nodes 

(B) Чә and d ; orbitals lie on the axis or axes 

(C) The degeneracy of p-orbital remains unaffected in a homogeneous external magnetic field 
(D) The angle between the Z — component of orbital angular momentum of P, — electron and Z- 


axis is 90? 
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23. 


24. 


The standard redox potential E? of the following systems are 


System E? (volts) 

() | MnO; +8H* + 5e- —— Mn*' + 4H,O 1.51 

(ii) | Sn?™ ——5Sn'* 426" -0.15 

(iii) | Cr O2 +14H* +бе- ——>2Cr?++7H,O | 1.33 

(iv) | Ce?* —> Ce** +e -1.61 
The oxidizing power of the various species are related as 
(A) Cr,05 > MnO; (В) Ce^* > Sn** 
(С) Ce** > MnO; (D) MnO; > Sn* 


Which of the following condition are correct for a binary solution, in which the solute as well as 
the solvent are liquid? 
(A) ФЛАГ! апа CgHsCH3 AH solution > 0; AV solution =0 


(В) CH,COCH, and СНСЬАҢ, ол < 0; AVsotution < 0 
(С) Н,О ала НОЛН, olution > 0: AVsolution < 0 
(D) HO апа СНОН ДН, „коп > 0; AVsolution > 0. 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


Vicinal diol on periodic acid oxidation gives a mixture of two carbonyl compounds which may be same of 
different. 


HIO OH OH 
YK = 6 + OK 
OH OH [O] OH OH 
на! үе 
N N 
„C=O „C=O 


If diol is not vicinal then it is not oxidised by HIO, . Cyclic diol on oxidation gives dicarbonyl compounds. 
By knowing the structures of carbonyl compounds formed we can get the structures of diols also. 


25. 2 moles of cyclopentanone is obtained on HIO, oxidation of 
(A) Ceo (B) OH 
OH = OH = 
(С) OH (D) OH 
OH 


OH 
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26. 


27. 


28. 


Which one of the following will be oxidised by periodic acid? 


(A) НС CH СН, (В) СНз CH3 
OH CH3 OH HC | | СН, 
ОН ОН 
(C) OH (D) OH 
OH 
OH 
Paragraph for Question Nos. 27 and 28 

Given 

о - 
Егу = 0-26 V 

0 = —| 
Eten = 0-12 V 


A solution containing SnSO4(1M) and NiSO,(1 M) is electrolyzed. (assume neutral aqueous 
solution) 


Which of the ions will be deposited preferentially at cathode? (Given pH of pure water - 7) 


(P4, -1 гіт) 
(А) Мі?" (В) Sn? 
(C) H* (D) ОН” 


The concentration of Sn?* when both Ni?* and Sn** starts depositing at cathode. 


[assume 230881 оов) 
(А) ТМ (В) 10 М 
(C) 10м (D) 10°°M 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


Find the quantum number ‘n’ corresponding to the excited state of Не” ion. If on transition to the 
ground state that ion emits two photons in succession with wavelengths 108.5 and 30.4 nm. 


How many isomers of C4H100 reacts with CH3MgBr to evolve CH, gas? (Excluding stereoisomer) 


Write the sum of geometrical isomers in 


Ө 
в{нд-оңон,)-со J 
2 


[come and stereomers of [Pt(gly), |” complex. 


2.47 g of an element A, when dissolved in 50 g of benzene, lowered the freezing point of 
benzene to 0.4 К. K, for benzene is 5.12 K kg mol” . The value of x, for atomic weight of A being 
79, is 


What is the time in hours for collecting 18 g of magnesium from molten MgCl, using a current of 
10 amperes? 


What [H,O*] must be maintained in a saturated Н,5 solution to precipitate Pb**, but not Zn** 
from a solution in which each ion is present at a concentration of 0.01 M? 
(Kp of HS 28x10 7* ;K,, of ZnS =1.0x10™) 


A thermally isolated vessel contains 100 g of water at 0 °С. When air above the water is pumped 


out, some of the water freezes and some evaporates at 0 °Citself. Calculate the mass of the ice 
formed such that no water is left in the vessel. (Latent heat of vaporization of water at 
0°C = 2.10x10° J/Kg and latent heat of fusion of ice = 3.36 x 10° Ј/ Kg.) 


A mineral having formula Mg,Al,O, is found in the spinel structure in which О? ions constitute 


сер lattice, Мо” ions occupy 1/8" of the tetrahedral voids апа АР” ions occupy % of the 
octahedral voids. Find the total positive charge contained in one unit cell. 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – А 


(Опе ог More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


2018 


Х 
37. | a sae dx =m! x -m!log P(x) +c , then 
1+х+——+...... + 
2! 2018! 
(A) m=2019 (B) m=2018 
2 х2018 х? xm 
(С) Р(х)=1=х+——-+....... (0) Р(х) -х----........ + 
2! 2018! 2! (т + 1)! 
_ 47 2 
38. For |х| > 1, lim Do = f(x), then 
iir Xe sete 
(A) ІШІ) dx =3+In16 (B) lim f(x) =1 
(C) f(x) 20has one solution (D) f(x)is decreasing function 


39. If f :R 2 R be a differentiable function such that (f(x))’ = x- f(x), then 


> 

(А) The value of ЇГ f'(x) dx is 3 

(В) f(x) is increasing for V- x eR 

(С) The area bounded by by curve y = f(x), between the ordinates x = 0, x = 43 & x axisis 
7 

O3 eya- (t) 27 (48) 

The area bounded by curve y = f(x) between the ordinates, 


x= 0,x = V8 & x-axis is 8) УЗ (ft) +4 #(V8)] 


9 


Space for Rough work 
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40. Let C, & C, be centres of two circles whose radii are 2 & 4 respectively. Also C,C, =10 & direct 
common tangents of these circles touch them at P, Q, R, S. Another circle of radius 'A'is drawn 
passing through P, Q, R, S. Then 
(А) Midpoint of C, C,is centre of the circle passing through P,Q, R, S. 

(B) Centre of the circle passing through Р, Q, R, S divides C, С, the ration 1:2 

(C) 22-33 

(D) =35 


D) 22 
ЯС. анна 22 MEUS. he 
mo r+1 110-1-10) 
(А) 5(8)-1 8) 80)-2 
4 5 
(C) изат (D) вес 
2cost, if i = | 


42. Let A(t) =[aij]is a matrix of order 3x3givenby а)-4 1 1 -1-1 
0, otherwise 
Where |A(t)| is determinant value of matrix A(t), then which of the following are correct? 
(A) lim|A(t)| |A(4t)| is equal to 16 (B) Maximum value of |A(t)| |A(3t)| is equal to 16 
ata 
17 


(C) ІШ |A(4t)|dt is equal to 0 (D) Ш Л | is equal to 1 


17 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Let f(x) satisfy the functional equation (109) =1+x f(x +1) & the inequality 


> < f(x) € 2(x +1) + x 21, then answer the following questions. 


43. The function f(x) defined from [1, oo) > R is 


(A) Into (B) Onto 

(C) Many one (D) None of these 
44. The domain the function y = cos ' [f(x)] is 

(A) 6 (В) [-1,1] 

(C) (-2,1) (D) None of these 


Paragraph for Question Nos. 45 and 46 
Let «a, > & «b, > be the arithmetic sequences each with common difference 2 such that 


a, «b, &letc, = $a,,d, = > Б,. Suppose that the point A,(a,,c,), B,(b,,d,) аге all lying on the 
kel kel 


parabola C: у = рх? +qx+r where p,q,r constants. 


45. The value of p equals 
1 1 
(А) 2 (В) 5 
1 
(С) 2 (D) 2 
46. If r=0, then the value of a, & b, are 
(А) 581 (8) 185 
(С) 0&2 (0) 582 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Let f(x) 2 30-2x- x? then the number of positive integral values of x which satisfies 
f (f(f0))) > f (f(-x)) is 


Let ABCD be a tetrahedron such that the edges AB, AC & AD are mutually perpendicular let the 
area of triangles ABC, ACD & ADB be given by 1, 3 & 490 sq. units respectively, then the area 
of ABCD is sq. units. 


Let p & q are real numbers such that 

(tan p – 1)? + 2019 (tan p — 1) = -1 & (1—cotq)? + 2019 (1—cotq) = -1 

tanp z cotq, then number of possible values of r which satisfy the equation 
tan p - cotq- sinr-- cosr = 3in x e [-2n, 2л]іѕ 


Two circles are passing through point A of the A ABC & one of the circle touches the side BC at 


B & other circle touches the side BC at C. If ВС = 5 & ZA = 30° & the product of radii of two 
circles is 


The area of region in xy plane consisting of all points (p, q) such that quadratic equation 
рх + 2(p + q- 7)x + 2q = 0 has less than 2 real solutions is .............. , where (x = 3.14). 


If p,q,rare three vectors such that Р -1|-18г-рха, then maximum value of 


(р +2д+ 3r).[(2p+3q+r)x(3p+q+ 2r) is equal to 


Four distinct integer are picked at random from 10, 1, 2, 3, 4, 5, 6}. If the probability that among 
those selected the second smallest is 3 is P, then 35 P is equal to ............. 


Given M “art get 


12/3 


+100023 5 , where |. | denotes G.I.F., then (M —20) is equal to 


Space for Rough work 
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PAPER -1 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
ЅЕСТІОМ – А 

1. С 
Sol. Аз V increases, E increases, à „decreases, А, remains constant SO (Ак, — Amn) increases 
2. A, B, C, D 
3. A, B, D 

ша 1 2 ки“ 
Sol. Work done by B = f “k| ut- =at? [udt = = 

0 2 За 


4 
Work done by A = -| [ш-да | на » es 
a 


20 1 [uY kf 
Energy stored in spring =—k = 
m ens О E 8а” 


4. А,В,С 
Sol. (A) a= 


= Me J> 9=2т/ 5? 
5 5 
ЦЭР” 

rossi —t-2sec. 


2 
(B) H- 4 2 where U - a 
9 
=4.8m. 


(C) 6 kg block will be lifted after time ree = 2.8 ес. 
g 
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Sol. 


Sol. 


10. 


Sol. 


A, B, D 


А, В, C, D 


B 


му 
А 
КЕ- зто?“ = лА?аро?. 
"^u T 2 2 
Stress in ring = E pR‘o 
2 
pe 10807888) volume 
2 Y 
255 4 
РЕ = np^R^ao 


y 


B 
Finally, the capacitors are in parallel and total charge (= qo ) distributes between them in direct 
ratio of capacity. 


C, : 
= — in steady state. 
do. (s +С, Jo : 


But this charge increases exponentially. 
Hence, charge on C; at any time t is 


C, % -t/r, 
=| —— |(1-e"'% 
ыг С С) | 
Initially, C2 is uncharged so, whatever is the charge on C; it is charge flown through switches 


A 
Common potential in steady state when they finally come in parallel is 
Total charge 0% 
-Тойаі capacity С, +С, 
Total heat dissipated U, —U, 


2 
> 1 % 
Scb or ыр 
26, 2007 1%) 


ОЗЕН 
2C, | C, +C, 
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SECTION – D 


11. 00000.00 
Sol. Since force which try to move the system is less than max friction hence system does not move. 
Hence T =0,f =0 


f=0 
а=  қҚққоқ> 
10М 
ж- 
10М 


12. 00002.00 


(102 
ах 1 

13. 00005.00 
Sol. Velocity of bike V, =30m/s 


Let velocity of car be V, 


2 , Мы + V, 
obs ^ ‘actual М -V 
so с 


0.02 
10 


= 10?kg/ ms =10 “poise 


f 


120 Hz = 100 Hz x 290 +30 

330 - V, 

=> V,=30m/s 

Distance between initial and final pulse of horn 

=V X At- V, At {At is duration of emission of sound} 

= (330 -30)x6 = 1800 т 

This wave train travels with 330 m/s and cross bike rider moving with velocity of 30 m/s towards 

it. 

length of wave train 1800 180 
Мы + V, 330430 36 


time taken = = 5ѕес 


14. 00500.00 
Sol. EMF, г, (due to varying B) =B,] vt 


e, (due to motion of PQ) =B} vt. 
e= & +=, = 2B, vt 


212, 42 
F-iB- DM Ba _ 2В vt 
R 
15. 00025.00 
So. (V). = ime = 150 V 
(Missi ын V Vis (Vee ш 200 V 
(asi = Ies XL = 2л. 
200 1 


© 10х2тх50 5r 
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16. 00004.00 
So. -148х) 


17. 00450.00 


Sol. ya SM fy 
ac- 3 
2 
u, =e ye = 26У 
279 9 
ү 
еге 
57-28 
1 v? ye сү? 


2 
Initial total energy = СХ 


Final total energy = —(2C)V? = СУ? 


1 

2 
2 4 

Charge flow through the battery = 2СУ- 3 CV = 3 CV 


4 


> Watery = асу 


4CV? 2СУ2 2 
3 3 3 


cv? 


— Heat dissipated 


18. 00000.00 
Sol. R= Ё = RC =L/Ri.e. time constants of RC & LR circuit are same. 


After switching from 1 to 2 


ЭЭ 
5-2В 
i R 
R i—i, 
| | WWW! | 
R 
— — NNANN + 


From loop rule, 
-(i, -i) R+e/2+i,R =0 
218-5 


> |, 4R 0 
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Chemistry PART -II 
SECTION-A 
19. B,C, D 
20. B,C, D 
21. A, B,C 
22. A, B, C, D 
23. B,C, D 
Sol. The SRP should be high for a species to be a good oxidizing agent. 
24. B, D 
Sol. Factual 
25. C 
Sol. Boric acid (mild antiseptic), chloramphenicol (antibiotic) and aspirin (antipyretic as well as 
Analgesic) are all medicinal compounds. 
26. B 
Sol.  N,:KK 63,035 Ло, n5, Op, (В.О = 3, Diamagnetic) 
N; :КК 62,0575, 12, бас (В.О = 2.5, Paramagnetic) 
C, :KKo7,07, 12, ло, (В.О = 2, Diamagnetic) 
C; :KK ос n5, ло, (В.О = 1.5, Paramagnetic) 
NO :KK 03,625.29, T, Тор, Map, (В.О. = 2.5, Paramagnetic) 
МО” :KK 62,050, Tap, лг, (В.О. = 3, Diamagnetic) 
O, :KK G250 2,0 2p, Man, Mop, Тэр, Mop, (B.O. = 2., Paramagnetic) 
O; :KK 03,073,029, Tap, 12, ло, (В.О. = 2.5, Paramagnetic) 
27. B 
28. B 
SECTION - D 
29. 00005.00 
Sol. X Given D, -30.4x10 "cm 


D,-108.5x10 "cm 


Let excited state of Не” be no. It comes from п» to п; and then n; to 1 to emit two successive 
photon 
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1 К УЕ 
=RyZ 
р. " E т 


30.4х107 
24 ny = 2 


- 1096704) : -4 
ny 


2 
Now for D,:n, =2 and n; :? 
1 2|1 1 
=R,Z 
D, ^ E d 
1 


108.5х107” 
Mp =5 


= 109678 x4] е 
2^ гс 


Thus, excited state for He is 5" orbit. 
30. 00004.00 


31. 00008.00 
Sol. Total number of geometrical isomers in 


Р|наг-онцонд)-соб | 


us number of stereoisomer in [Pt(aly), |” some of 
2 


geometrical isomers and stereoisomers of given complexes = 8. 


32. 00008.00 


Sol. AT, = 3000.8, 96 ,M, = 79x 
M; Wa 
79x = 1000 x5.12x2.47 | 632.32 > х 632.32 -8 
0.4 x 50 


33. 00004.02 
2 - 
Sol. Mg pe — > Mg 


2F 24g 


24 g Mg need change = 2F = 2х 96500 C 
18 g Mg needs charge = (2х 96500) x 


_ 2x96500 18 


It=Q=>t x — seconds 
10 4 


_ 3474000 
240 
_ 14475 


= —— — hr = 4.02 hours 
3600 


seconds = 14475 seconds 


34. 00002.82 
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35. 00086.20 

Sol. Total mass of the water = М = 100 g Latent heat of vaporization of water at 
0 °C =L, 2 21.0x10? J/Kg 
Latent heat of fusion of ice = L, = 3.36x10? J/Kg 


Suppose, the mass of the ice formed =m 
Then, the mass of water evaporated - M- m 
Heat lost by the water in freezing = Heat taken by the water in evaporation 


Thus, mL, = (M- m)L, or m= 86.20 


36. 00008.00 
Sol. In Mg,AI,O,, O% ions аге in ccp arrangement. Number of atoms in a unit cell of ccp = 4. Hence, 


у” 2 


there are 4 octahedral voids and 8 tetrahedra voids. 


Total positive charge =charge on Ма” + charge оп АР” = 5 8х2- 5 4х3-8 
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Mathematics PART - III 
SECTION – A 
37. B,C 
Sol. Let Рея нэ + хэ 
2! 2018! 
х2017 
Р(х)-1- + 
1! 2017! 


(P(x) -P'(x)) 

1 P(x) 

-20181)[1-£) dx 
P(x) 

= 20181(х -In P(x))+C 


E І (2018) 


38. A, B, D 
Sol. a, JJ |x| >1 
K-0\ x +x? 
2d x -1 
x-1 x?" +1 
RSS) x1 
lima, =| — || — |= — 
nom Хх-1Д1-0) x-1 
ijs tt 
Х- 
39. А,В,С 


Sol. ху] FO) +1] =x 
Қо) Қ0)-1|-0-> Қ0)-0 


6 


&7((х)) f'(x) =1-f'(x) 
гоо т(@(х))° +1] =1 
= f'(x)>O¥xeER 
= f(x) is increasing function Vx є R 
=> x’+x=f"(x) 
=> Гг (X! +x) dx =3 


& | f(x)dx +] f^ QQdx = af(a) 


> [одах = WS) a - (143) ШЕНІ 


0 


40. А, С 

Sol. Let T be the midpoint of PR, perpendicular from T to PR meets C, C,. 
Also МР? = МА? = MQ? = MS? = МТ? + ТВ? 
Hence M is centre of required circle 
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PR = (С, C,)* - (r, - Р T R 

= 4100-4 = 96 aA 212 

А? = МТ? + ТА? "EF. M uA», 
2 Q i 


2 
(Et (TRES. 56 
4 
-9424 -33 


41. А, В, C, D 


swa. p c nee mE 
Sol. SUE f = ri(n+1-r)! 


(1-1) п+2 1 
r+1)l(n+1-r)! n+2 


= (-1)"" “iC. > ( Ци 


г-0 


1 Ш 


21- -1 n-r 20 
n+2 24 ) n+1-r 
27351) 
п-2 
42. A,B,C,D 
sin4t 
So. (|А(0)- E 
sint6t 
AGE inar 
43. A 
44. A 
Sol (Қ0)-1-хҚяғ1)....... (1) 
Хы 10052) aed (2) 


Replacing x by x + 1in eqn (2) 
ХҮ2 c t(x 41) 20: 2)... (8) 


From (1) we have 
P f(x +1) < (Қо) <2-хҚх-1) 

From (2) & (3) 
1+ x(x +2) 


2 
Taking square root 


2-7 (14x) < f(x) « 2? (14 x) 
On continuing the process, k times we get 
277 (14x) 10) « 27 (1-- x) 
Let к 2 œ gives 1+x < f(x) x 1 x) 
> f(x) 2x41 


< (fo). « 2 [14 x(x + 2) 
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Sol. 


47. 


Sol. 


48. 


Sol. 


49 


Sol 1 


а,а,,....... a, are in A.P with common difference = 2 
d, =b; +b, +....... +b, are in A.P with common difference = 2 
(a,, Ca) lies on y » px! + qx«r 
с, =ра? +да, +г 
с, = р(аё,+да, ,+г 
C, Z Crha = p(a; ш ас) +a, - a, ,) 
=> a, = р(а, + a, ,)(à, - a, ,) +а, - 8, 4) 
a, = (а, —a,_,) [р(а, * a.) +] 
letn- 2&3 
a, = d[p(a, +a,)+q].....(1) 
a, = d[p(a, +a,)+q].....(2) 
Subtracting above 2 eqns (1) & (2) 
а, —a, = d [p(a, — a,)] 


1 

4р-і-р--. 

р р= 2 
Adding (1) & (2) 
1 
РЕС 


SECTION - D 
00002.00 
f'(x) = -2-3x* < 0 > f(x) is decreasing 
Вх) < х) => f(x) > -x 
=30-х-х? > 0 = х? +х-30 <0 
=> (x-3)(x* + 3х +10) «0 
= х<3 
No. of values = 2 


00010.00 
Area of A ABC = sab =1 


- 


Area of A ACD =—bc = З 


N 


Area of A ADB = зас = 1/90 


Area of ABCD 
= „Уа +b*c* + с?а? 
= Zx 2119+90 =10 


00005.00 
On subtracting given equation 


[ (tan p -cotg) | + 2019[(tanp – 1) – (1- cotq)] - 0 
=> апр + cotq- 2] [(tanp – 1)?  (1— соїа)? + (tanp – 1) (1—cotq) + 2019] 2 0 
This is possible if tanp + cotq- 2 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


11 AITS-FT-III (Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


-.sinr--cosr = 1 


= r=-2n 222 10,5 
50. 00025.00 
За: Ih AAO BSS (1) 
sin2B совВ 
cA WO Be c ub IL (2) 
sin2C совС 
From above (2) equations 
AB. AC f, 1, 


sin2B.sin2C соѕВсоѕС 
2RsinC.2R sinB 


- - AA 
2sinB 2sinC 


2 
пъ Е | =25. 
2sin30? 


51. 00153.86 
Sol. 0-0 
4р-4-7)-8ра-0 
=> (р- 7)? +(9- 7)? x 7° interior & circumference of this represents an circle with centre 
(7, 7) & radius 7 


©. Area = 49r. 
52. 00018.00 
123 
So. 2 3 1[рап] 
312 


--18(pxq).r- -18r? 


So maximum value of |-18r e| is 18. 


ШЕ? 
53. 00009.00 
Sol. Required Probability = © © - 2. 
4 


54. 00007.00 
1000 


1000 
Sol. т Ё x23 qx = 3(x"3)1 = 27......(1) 


-2/3 „ f үд 2/3 _ 5-2/3 -2/3  q-2/8 
ЭХ < [x dx + {(1 279) 4 (279379) 4 


1 


(37-475) +... + (999? -1000°**)}+(1000) ^ =28 ...... (2) 
г From (1) & (2) 


1000 
ШЕ 
n=1 


->М-20-7 
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General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-D. 


1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-ЕТ-ІІ (Paper-2)-PCM-JEE(Advanced)/19 2 


Physics PART - | 


ЗЕСТІОМ – А 


(Опе ог More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. The figure shows a taut string, initially aligned with 
the x-axis, which carries a waveform travelling 
towards the right without any change its shape. 
The bold line and the dotted line indicate the 
displacement of the string (i.e., shape of the 
waveform) at time = t second and at time = (t + dt) 
second, respectively. The speed of particle at 
point P at t = 2 sec is 1 cm/s. Choose the correct 
statement(s) from the following (assume that dt is 
positive). 

W 


(A) | 


[e | х 


Particle velocity as a function of position 


Particle velocity as a function of position 


(C) Speed of waveform is 1 cm/s and it is moving along positive x-axis 
(D) Speed of waveform is 1 cm/s and it is moving along negative x-axis 
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A uniform rod AB of mass M is attached to a hinge at one end A, and released from rest from the 
horizontal position. The rod rotates about A, and when it reaches the vertical position the rod 
strikes a sphere of mass m and radius r initially at rest on the smooth horizontal surface as shown 
in the adjacent figure. The impact is along the horizontal direction and perfectly elastic. If at the 
moment of impact, the lowest end of the rod is very close to the smooth horizontal surface. After 
the impact, the sphere moves along the horizontal and the rod, subsequently rises to a maximum 
of 60° with the vertical. Choose the correct statement(s) form the following, taking into account 
the information given above. The length of the rod equals Jr . (r = ын т) 


Initial 
postion A final 
position 


Х/У/УУУУУУУУУУУУУУУУУУУУУУУУУУУУУУ» 
B 


(A) The ratio M/m is 3/2 
(B) The ratio m/M is 2/3 
(C) The speed of the sphere just after collision is 6 m/s 
(D) The speed of the sphere just after collision is 3 m/s 


A capacitor with charge Q on it is connected to an inductor L as ( | 
shown in diagram at t = 0. When the switch is flipped from 
position 1 to 2, the current in the circuit is observed to be at half —— с L : L 
of its maximum value. Then 1 
(А) Charge on capacitor at the time was Q/2 f ( 
->e 
ех 2 


(В) Charge on capacitor at that time was 2 


2 


‚_ Q 
С) Total energy lost is — 
(C) gy lost is 26 


2 


. Q 
D) Total energy lost is — 
(D) gy 8C 


Space for Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-ЕТ-ІІ (Paper-2)-PCM-JEE(Advanced)/19 4 


4. A ring of mass m and radius R is set into pure rolling on УА 
horizontal rough surface, in a uniform magnetic field of XXXXXXXXXXXXXXX 
strength B — as shown in the figure. A point charge q of ! 
negligible mass is attached to rolling ring. Friction is ХХХХХХХХХХХХХХХ 
sufficient so that it does not slip at any point of its motion. 
(Ө is measured in clockwise from positive y-axis) 
A) Ring will continue to move with constant velocity. 
The value of friction acting on ring is Bqv cos 0. 
The value of friction acting on ring is Вау sin Ө. 
Ring will lose contact with ground if v is greater than 
ЕЗ XXXXXXXXXXXXXXX 


2qB 


Ere мт nm 


( 
(B 
(С 
(б 


5. Consider а perfectly conducting disc of radius r,in а constant 
magnetic field B perpendicular to the plane of the disk sliding 
contacts are provided at the edge of the disc (C,) and its axle (C,). 
After long time angular velocity will become constant and becomes 
equal to о & current in resistance is i, then 


Bor? Bor? 
А) i=—2 БЕС | “ийм | 22222: | | 
(A) i R (B) i OR 
4MgR 2MgR 
v) o=- (0) ege 
6. Some successive frequencies of an ideal organ pipe are measured as 150 Hz, 250 Hz, 350 Hz. 


Velocity of sound is 340 m/s. 

(A) it must be an open organ pipe of length 3.4 m 
(B) it must be an open organ pipe of length 6.8 m 
(C) it must be an closed organ pipe of length 1.7 m 
(D) it must be an closed organ pipe of length 3.4 m 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - I and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


7. In closed organ pipe, 
List —! List -I 
(P) | Third overtone frequency is times (1) |3 
fundamental frequency then n is 
(Q) | Number of nodes in second overtone (2) | 4 
(В) | Number of antinodes in second overtone | (3) | 5 
(S) | n" harmonic does not exist whose n is (4) |7 
Codes: 
P Q R 5 
(А) 4 1 2 3 
(B) 4 1 1 2 
(C) 3 1 2 2 
(D) 3 4 1 2 
8. A siphon transfers liquid from high level to low lend as shown. If P is 
density of fig. Р, is atmospheric pressure. Va in redo. At pt. A and Va 
at B then. 
List —! List -I 
Р 
(p) | (+) (1) |=1 
9 
(Q) | Va - Vs (2) | <0 
(В) | hy (3) | >0 
(S) | Pa-Ps (4) (20 
Codes: 
P Q R 5 
(А) 2 1 4 1 
(В) 2 4 1 2 
(С) 2 1 3 4 
(D) 1 2 3 4 


Space for Rough work 
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9. A long straight conductor of radius R carries a current | as shown. The i 
current density j varies as a function of radius according to j = br where 
b is a constant. Match the quantities in List — | with those in List — Il. г“) 
List —! List -I 
(P) Binside (1) Maximum 
br? 
(Q) Beurtace (2) n 
2z br? 
(В) | Boutside ey 
он" 
(S) | хэс (4) | 2 
3r 
(5) | Continuous 
Codes: 
P Q R S 
(A) 1 2 4,5 3 
(B) 2 1,5 4 3 
(C) 3 5 2 3,5 
(D) 4,5 1 4 3 


Space for Rough work 
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10. List — | has some conductor across which battery is connected as shown. Variation of resistivity 
pis also indicated. Which of the quantities in List — Il remains constant throughout the volume of 
conductor. 
List —! List -I 
(P) (1) | Magnitude of electric field 
(Q) (2) | Magnitude of current density 
(R) (3) | Power dissipated per unit volume 
p =constant 
(S) (4) | Drift speed of free electron 
(b) | Electric current 
Codes 
P Q R S 
(A) 2,4 4 5 2,5 
(B) 4 1,3 1 4,5 
(C) 145 24 2,4,5 3,5 
(D 245 245 15 5 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


12. 


13. 


Three identical rods are hinged at point A as shown. 


The angle made by rod AB with vertical is 0. Find the value of 


5 xsin0 


The figure shows a RC circuit with a parallel plate 
capacitor. Before switching on the circuit, plate A of the 
capacitor was given a charge —Q, while plate B had no net 
charge. Now, at t = 0, the circuit is switched on. Time (in 
seconds) will elapse before the net charge on plate A 
becomes zero is K. Value of 125K is 

2x10 


In(3) 


Q 


Take C =1 uF, Q, 21mC, = = 1000 V andR= 


A uniform rod AB of mass 5 kg and length 10m is hinged at 
A. A block of mass 10 kg is hanging with a string and other 
end of the string is attached to a middle point of the rod 
passes over a smooth pulley as shown in the figure. Find 


the value of 365 cos : 


Space for Rough work 
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Two sound waves of frequencies 100 Hz and 102 Hz 
and having same amplitude ‘A’ are interfering. A AA 
stationary detector, which can detect waves of i 
amplitude greater than or equal to A, in a given time 
interval of 12 seconds, find the total duration in 
which detector is active. 


Conducting shell of radius R carrying charge Q, 
another charge Q is placed at 3R distance from centre 
of shell. If the potential at point P due to charge on 


shell is SS , Then the value of 20n is 
3n R 


A liquid is kept in a cylindrical vessel. When the vessel is rotated about its axis, the liquid rises at 
its sides. If the radius of the vessel is 0.05 m and the speed of rotation is 2 revolutions per 
second, the difference in the heights (in cm) of the liquid at the centre and at the sides of the 
vessel is (take g = 10 ms? and л? = 10) 


If two spherical bubbles of same radius 2 m. and same liquid coalesece to form a common plane 
surface, then find the gap between the centres of the bubbles is n. Then the value of 393n is 


A biconvex thin lens of focal length 30 cm and aperture diameter 10 — |..... ЕЕЕ 
cm is broken into four identical pieces. Two of the pieces аге placed 
in a coordinate system as shown in the diagram. Find the magnitude 


of the y coordinate of the image if an object is placed at origin. EI 
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Chemistry PART -II 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


The solubility of СН,СООАд(К,, = X) in a buffer solution of pH = Y(Y <7) 
(A 
(B 
(C 
(D 


increases as the value of Y decreases 
decreases as the value of Y decreases 
will be greater if the K4 value of the CH3COOH is greater 
will be smaller if the К. value of the СНзСООН is greater 


ме С У ХУ 


For the gas phase reaction, 
CoH, +H, ——CH,; AH = -137 kJ тог! 


Carried out in a closed vessel, the equilibrium concentration of C2H4 can be increased by 
(A) Increasing the temperature (B) Decreasing the pressure 
(С) Removing some Сан, (D) Adding some Н; 


A vessel at 1000 K contains CO» with a pressure of 0.5 atm. Some of the СО, is converted into 
CO on adding graphite. The total pressure at equilibrium was found to be 0.8 atm. 

(A) The equilibrium is achieved as soon as О = K,K value = 0.18 atm? 

(B) The equilibrium is achieved as soon as Q = K, K value = 0.18 atm 

(C) The pco, =0.2 atm at equilibrium 
(D) 


D) The pco - 0.6 atm at equilibrium 


Potassium chromate solution is added to aqueous solutions of metal nitrate. The yellow 
precipitate thus obtained are insoluble in acetic acid. These are subjected to flame test, flame 
colour of individual ppt. is/are 

(A) Lilac (B) Apple green 

(C) Crimson red (D) Blue 
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Synergic bonding in metal carbonyl complexes [M = Metal]: 
(A) decreases C — О bond strength 

(В) increases М- С bond length 

(С) increases bond order for M — C bond 

(D) increases paramagnetic of complex 


| мн ), (by), (МО, ), Їг-дөгэ | М(МНь), (py), (МО, ) | Difference between the possible 
geometrical isomers of reactant and product is: 

(A) 3 (B) 4 

(С) 2 (D) 0 


(Matching List Туре) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - 1 and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. 


Match List | with List 11 and choose the correct answer using the codes given below: 


List -l List -l 
(P) OH (1) | White turbidity with HCI/ZnCl, 
(Q) | CH,CH,OH (2) | Violet colour with FeCl, 
(R) | H3C CH— — — OH (3) | Colour change with Na,Cr,O,, H* 
Ph 
(S) CH3 (4) |1,/ ОН, gives bright yellow ppt 
НСС OH 
СН, 
Codes: 
Р Q R S 
(A) 1,2 3,4 1,4 2 
(B) 1,2,3 1 3,4 1,2,3 
(C) 2 3,4 1,3,4 1 
(D) 2 1,3,4 3,4 2 
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26. Match List І (reaction) with List Il (product) and then select the correct answer from the codes 
iven below the lists: 
List -1 (Reactions) List -І (Product) 
| 
(Р) | MeCO(CH2)4COMe —U Sr _, (1) Жана 
Ме 
жоо 
ОЕ 
(Q) | (H20)4 = (2) COMe 
“соо 
ото (Рһ);С--СООН 
(R) | PhcHO + P M 29 __ењсоо у | (3) di 
OH 
(S) | PhCOPh —#©' (4) p Y 
Ph “ “о 
Codes: 
P Q R 5 
(А) 1 2 3 4 
(B) 1 2 4 3 
(C) 2 1 3 4 
(D) 2 1 4 3 
27. Match List | with List Il and then select the correct answer from the codes given below the lists: 
List -І (Reactants) List HI (Product) 
(P) | Benzaldehyde + NaBH, (1) | Benzoic acid 
(О) | Benzoyl chloride + H2 + Pd + BaSO4 + A (2) | Benzyl amine 
(В) | Benzyl alcohol + HsCrO, (3) | Benzyl alcohol 
(S) | Benzamide + ШАН, (4) | Benzaldehyde 
Codes: 
P Q R 5 
(А) 3 4 1 2 
(B) 2 3 1 4 
(C) 3 4 2 1 
(D) 3 1 4 2 


Space for Rough work 
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Match 145141 (Group when attached to phenyl ring) with List -І (Effect shown) and select the 
correct answer using the code given below lists: 


List ы) List -I 
(P) | -CI (1) | +m and +1 
(Q) | -О (2) | +m and - 
(В) | -CH, - CH, (3) | Only -1 
(S) -NH, (4) | +l and Hyperconjugation 
Codes: 
P Q R S 
(A) 1 3 2 4 
(B) 3 4 2 1 
(C) 4 2 3 1 
(D) 2 1 4 3 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


The angular momentum of an electron іп a Bohr's orbit of H atom is 4.2178x10?* Кот? / sec. 
The wavelength of spectral line emitted when electron falls from this level to next lower level is 
хх107 cm. Find the value of x. 


| (C; Hs), Al] апа ТІСІ, form the basis of Zeigler-Natta type heterogeneous catalyst. What is x? 


In the structure of XeF2. 2SbFs in solid state how many types of Xe-F bond lengths are present? 
How many of the following are pseudohalogens? 

Azidocarbon disulphide, Isocyanide ions, Fluminate ion, Tellurocynante ion, Oxyeyanogen. 
Selerocyanogen. 

When K5Cr2O; reacts with НСІ, in how many products chlorine exits as chloride ion? 


What is the oxidation number of Cl» in final product formed due to oxidation in it when Cl; reacts 
with hot NaOH? 


How many of the following oxides are neutral oxides? 
С!,О,,85О,,5гО.Н,О,СО,М,О,,М,О,Р,О, and No 


Number of lone pair-bond pair repulsion at 90° are (P) in I; 
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Mathematics PART - Ill 


ЗЕСТІОМ – А 


(Опе ог More than опе correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. Let f :[0, 1] — (0, oo) be a differentiable with decreasing first derivative & f(0) = 0 , then Ї ZUR 
is 
с) > an t 18:42:22 


(1) 11) 


е 


Қо) 


(A) y where y = flim n" L + y + AG + = ——À [n + > 


1 


үг 
(B) p? where p° = 218 | 


38. Let f: R — (0, œ) be such that f(x) + 


<e*+e” мх > 0, ћеп lim f(x) is equal to 


x20| 14 3x? 
“Таж cen c 
(C) t where | iim ae x = x 
ES sin” x 


(D) r where г = З т х K^ 46K? +11К+5 
5, sf (K+)! 


Space for Rough work 
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If P(x, y) means to make the point (x, y) on x – у plane dark. 
y 
(x, у) 


Х 


P(x,, y,) +P(x,, у,) means to make both the points (x,, y,) & (х,, у,) as dark on x -y plane. 


y 
(o Y4) (X2 у») 


| represents a line segment 
2n r r 2 
(B) lim $, P| –, B represents a parabolic segment 
nin 


2n 
(C) lim У; iu 3 represents a circle 


A corridor housing the shape as shown below is 'a' unit 
wide in one of its wings & b units wide in the other stick is 
moved from one of the wings to the other (It is assumed 
that the thickness of the stick is negligible & during the 
motion the stick stays horizontal) 

(A) The length of longest stick that can move is (a 


(B) The length of longest stick that can move is (a? + b??? 


(C) The longest stick makes L o with one of its walls & is tangent to vertex 0 of the inside might 
1/3 


a 
2/3 + р2/3 үр? 


angle of the corridor then tana = (b/a) 
(D) None of these 
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41. 


42. 


Let A, B, C, D be non-singular real matrices such that 
А" =BCD,B' = CDA, C' = DAB & D' = ABC for the matrix M = ABCD, then find М20'. 


(A) M (B) M? 
(С) M (0) м“ 
In a A ABC, AB = 85, BC = 90 & AC = 102. P is an interior pt C 


& line segments are drawn through P parallel to the sides of 
the triangle. If these three line segments (as shown in the 


diagram by RQ, R'Q', R"Q") are of equal length d, then х 
is equal to 


(A) 9 (B) 
(С) 3 (D) 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. 


Let f(x) and g(x) be two distinct functions such that ШЕ =a 2g! Багын , then: 
List -l List -ll 
(P) | If f(x) =x" +x 20& g(1) = 2, g(0) = 1, then | (1) | No. of solutions of g(x) = 0150 
(О) | If f(x) =x" & g(1)=7 & g(0) =2 (2) | No. of solutions of g(x) = 0 is infinite 
(R) | If f(x) =tanx & g(0) =1& g(x/ 4) = V3 (3) | No. of solutions of g(x) = 015 1 
(5) | If f(x) 2x? & g(0) 25 &g(1) = 2 (4) | No. of solutions of g(x) = 0 is 2 

Codes: 

P Q R S 

(A) 2 3 2 1 

(B) 1 3 2 3 

(C) 4 1 3 2 

(D) 1 2 4 3 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-FT-III (Paper-2)-PCM-JEE(Advanced)/19 


44. In the given figure AOBC is an isosceles right triangle in which AC is median: 


List —! List -I 
(P) | The equation whose roots are (1) 8 
(о + B) & (о — B), where a, В (о > В) are roots of 


x? -рх-с-016 х? -px+3=0, then pis 


(Q) | Minimum value of quadratic expression corresponding to | (2) 2 
quadratic eqn obtained in above question occurs at x = 
(R) | The sum of fifth power of roots of equation (3) 4 
f(x) = –х? + x? +115 given by K then |—lis equal to 
(5) | The no. of solutions of f (|x|) = 0 is (4) 3 
Codes: 
P Q R 5 
(А) 1 2 4 3 
(B) 4 2 3 1 
(C) 2 3 4 1 
(D) 3 2 4 3 


Space for Rough work 
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45. Let b, = 50 & b, b,, ......b, be a sequence of numbers satisfying the rule n(b, b, ,) = n? +n? -b, . 
Then, match List (1) to List (II): 


List -1 List -lI 
27 

Р) ae (1) | -16 

(Q) | bi (2) | 50 

(R) | bio (3) | -55 
bi; 

(S) I (4) | -70 

Codes: 
P Q R S 

(A) 4 2 3 1 

(B) 1 4 2 4 

(C) 4 3 2 1 

(D) 1 3 2 4 


46. Let P be the plane parallel to y-axis & containing the points (1, 0, 1) & (3, 2,-1). Also 
А = (4,0,0) 8 B = (6,0, – 2) are 2 pts & P(x), Yo; Z,) is a variable point on the plane P = 0 


List ы) List -I 
(Р) | If the equation of plane P = 0 is (1) | 16 
х +ау +by =cthen [a -b «c|is 
(Q) | If PA +PB is minimum, then |4x, + y, + 2z, |is (2) | 12 
(R) | if [PA - PB| e (0, VN), then N is (3) | 3 
(S) | If the reflection of the line AB in the plane P=Ois | (4) | 8 
керү. 238 then а“ +В“ is 
1 0 -1 
Codes: 
P Q R 5 
(А) 3 2 4 1 
(B) 2 4 3 1 
(C) 3 1 4 2 
(D) 2 3 1 4 


Space for Rough work 
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SECTION – D 


(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. ххххх.хх). 


47. A game is played with fair cubic die which has one red side, two blue sides & three green sides. 
The result is the color of the top side after the dice is rolled. If the die is rolled repeatedly. The 
probability that second blue result occurs on or before the tenth roll can be expressed in the form 

ЗР — 29 


4! 


of 


where р, q, г are positive integers then the value of p+r -qis 


48. If area of triangle formed by the points (20, В), (a +B, 2p +a) & (2B, 2a) is 8 sq. unit then area of 
triangle whose vertex are (о + p, o. – В), (3B — о, В + 3a) & (Зо – В, ЗВ – a) is 


49. Let z,,Z,,Z, be complex numbers such that |z| = |z;| = |z,| = 10 & 2, = z, then 
аеВ 


az, + (1— a)z, —7,| 
2, -2, 2, m 


is equal to 


50. Given circles C, & C, intersect at X & Y. Let |, be a line through the centre of C, & intersecting 
C,at points P & О and let |, be the line through centre of C,intersecting C, at pts R&S. Let 
С,:х? «y^ -2x-2y 4120& C,:x «y*-4x-4y «4-0. If P, Q, В, S are concyclic with 
centre of circle passing through them is (о, В), then tan (a. B)-- tan! (о + B—1)is equal to 


tan” (%) , then Kis 


51. Functions P(x), Q(x), R(x) are differentiate on some open interval around О & satisfy the 
equations & initial conditions 


Р(х) = 2 P?(x). Q(x). R(x) + ————,, P(0) = 1 


Then P(x) Q(x) R(x) = tan{nx + z) , then n is equal їо _ 


Space for Rough work 
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52. If area of the region in the complex plane that consists of all points z such that 25 апа 20 have 
x 


real & imaginary parts lifting in the interval [0, 1] is A then A is (take л = 3.14) 


53. Suppose f is a function on the interval [1, 3] such that -1< f(x) < 1 Yx & [ах = 0. If maximum 
value of pa dx is С, B (where a, b are coprime numbers, then a+b is equal to 
X 
54. Let y = g(x)is solution of differential equation 9'(x) + 91%) = ү ест such that g(0) =1,then 
4 g(x)e 


ЕЛ is equal to [where [. | denotes GIF] 


Space for Rough work 
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Physics PART -I 
SECTION — A 
1 A,C 
2 B, р 
3 B,D 
2 2 
ze 2-385 ]- ao 
2. Energy in inductor = = | = 43 A = о 
4. A, C, D 


Sol. == чуват = a [2veos(2 sin - Bavsino 


N = mg - 2Bqv 
= To loose the contact, М 2 0 
> у= 119. 
2qB 
5 В,С 
Sol. iz Pt 
В 2R 
2 2,4 
Then Psin- 29% 
4R 


KE of disk, К = 1»? / 2 
For energy conservation 
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dK/dt + P = Mgr œ 
and for constant angular velocity о = о, 


. Вам? 
>, = aon andi = 22. 
В“: 2R 
6. C 
Sol. Frequencies are in odd ratio hence it is a closed organ pipe. 


V 


freq = (2п +1 
а= (2п+1)2— 


A(frequency) = 2 =100Hz >L = 1.7 т. 


7. В 
Sol. Hint: Odd harmonics. 
8. C 
Sol. Hint: Bernoulli's equation and continuity equation. 
9. B 
10. D 
SECTION - D 
11. 00003.00 
Sol. Vertical line from hinge A must pass through 
C.M. of rod system. 
tano = OP =- te 
САР L-L/3 
tano = 2 
= sind= 3 
5 


12. 00250.00 


бїс амы 3Н-20 
С dt 
" Т dq zd 
“4е4-С6 4 RC 
dq 
dt Е 
"Ж | | 
А!!В 
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Sol. 


14. 
Sol. 


15. 
Sol. 


16. 
Sol. 


00365.00 

100815 = 595іпӨө 

1081 = 5 (2sin0/2 cos0/2) 
cos 0/2 -1 


00008.00 
y, =Asina,t 
y, = Asinagt 


y, = 2Acos (© zhen (ө; ны! 
2 2 


Resultant amplitude A, = 2A |cos(^o)t / 2] 


eee 
2 2 4 
еу сы шыр ш 
3 6 


21- = Joc 


3 
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1 1 
А 1 ЕР РИК 
-. In 6 sec cycle, active time 42 1) = 1/3 sec 


(1/3) 


1.1112 sec interval, active time is 12 x | 
00100.00 

Vo Vp 

ко KQ 2Kq 


shell R 3 5 
хаја 2 
В |3 5 
-Ka[z-s]. пка 
В| 15 | 15R 
00002.00 
Using Bernouli’s theorem 
1_, v? 
-ру“-р-роһогһ---- ..... 1 
СИРЕ 29 (1) 


h 
РД: V =ro =r (27v) in (1) 


00786.00 


1/2) 


=8sec 
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Sol. 4T.cos 0.dl = 2T.dl 
2050 - 1 
2 


9 = 60° 


Ѕо, B - Rcos60 = R 
2 2 


Сс =d=R=2m 


18. 00005.00 


Sol. poe 90 f = 60 
efi ИИ TRU ENS RES. 
v, -20 60 v -30 60 
| Я v  —60 2 
0 v. -30 
» | 2 > 1--10 
-5 


y coordinate = -5 
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Chemistry PART -II 
SECTION – А 

19. А, р 

Sol. СНСООАд СНСОО + Ад'.......К., 


20. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


СНСОО +H* ——=CH,COOH........... 


(S-a) = 10°" (buffer solution) 

Қ. =(S—a)(S) .. 1 
1 _ (аД107") : 
С Ї ЖШС ыр эс 

Solving 1 and 2 we get 

s- ян 


а 


A,B 

B, C, D 

CO, (g) - C(s) ——2CO (g) 

Initial pressure 0.5 atm 0 
At egilibrium 0.5 -x 2x 


=> Рош = Pco, * Pco 

Prota 70.5-x +2x = 0.5 + x 

->0.8-0.5-х 

->Х-0.3 atm 

Dco, 70.5 - 0.3 = 0.2 atm, choice (c) is correct 
Dco = 2x = 0.3x2 = 0.6 atm, choice (d) is correct 


2 
Q =K at equilibrium = PES = 88518 
Рсо, 0.2 


=>Q=K=1.8 atm 


B, D 

Pb?* and Ba?* both from yellow ppt. with ө уж ion which is пої soluble іп СН ,СООН. 
Flame test of Ba?* = Apple green 

Pb** - Blue 


A, C 
М«<--:Се-С 
М-С-О 
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25. 


Sol. 


26. 


27. 


28. 


29. 


Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


C 
[Марс |- [Masb;c | 
Gl=5 G. 1. =3 
C 


The stability decreases in the order: 

cyclohexane (l)»cyclopentane (11)>сусіобиѓепе. 

Further, trans-1, 2-dimethylclobutane (IV) is more stable than cis-1, 2-dimethylcyclobutane 
(1). Thus, stability decreases in the order: | > ЇЇ > IV > III. 

Therefore, their heat of combustion decreases in the reverse order: 1 > IV > 11 > І. 


D 
A 


D 
SECTION – D 


00001.90 


According to Bohr law, mvr = T 


2 uh = 4.2178х107% 
дп 


00003.00 
Triethyl aluminium | (C2H5 ), АЦ and ТІСІ, is used as а catalyst for the low temperature 


polymerization of alkenes. 


00002.00 
маг: 
8 
о 
2.3БА „Р b Е 
Xe ^ 
1.84 Sb 
jl EDGE 
F 
00003.00 


Azidocarbon disulphide (5С5М, ),, Oxyeyanogen (OCN), and Selenocyanogen (SeCN), 


00002.00 
K,Cr5O; +14HCI——>2KCl + 2CrCl, + 7H,O + 3Cl, 


00005.00 
3Cl, + 6NaOH—"*—, 5NaCI + NaClO, + ЗН,О 
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35. 00004.00 
Sol. Neutral oxides: H5O, CO, №0 and NO 


36. 00002.00 
Sol. 
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Mathematics PART - Ill 


SECTION- A 
37. A, B 
Sol. f'(x) > f'(1) N- x e[0, 1] 
‚ О гс» SENI 
Р(х) +1 — 1 (х) +1 
On Integrating 


rof OR < tan” (f(1)) — tan“ (f(0)) 


о f'(x) +1 
-1 
ie. [ E шанг Ши. [> tan x zx + x20] 
о f*(x)«1 f'(1) f'(1) 
For equality to hold tan ' (1) = f(1) 
1 dx 
-. f(1)20, then = 
(1) f #2(х) +1 
Which is not possible as this is strictly positive function 
т dx f(1) 


Hence | = < 
о #(х) +1 f'(1) 


38. А, D 
Sol. (f(x)-e*)(*(x)-e* ) <0 
=> е“ < х) < e* when x є (0,1) 


=> e'«f(x) «e* when x »1 


É lim f(x) =e. 
n 3 2 
ату K°+6K°+11K+5 
noc t (K +3)! 
nf 1 1 
= lim --- 
im (a x 
-9 
3 
39. A,B 
Sol. (A) x 21 line segment 
(B) y = х? = parabolic segment. 
40. А, С 
Sol. Let AB be a line segment in the corner of the corridor 


that is tangent to vertex O of the inside right angle of the 
corridor & makes angle о with one of its walls 


Then fin) ABE ACP OBS 22-52 

cosa Sina A 
A stick of length | could be moved from one wing to the 

other if | € f(a) + a e (0, 90?) 

-. The maximum length | of the stick will be minimum of 

the function f(a) over (0, 90°) if it exists 


a 
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f'(a) 


лап? a increases strictly from 0 to со 
-. fa unique a, e (0, 90°) such that 


asina bcosa acosa 2 b 
ДЭРГЭХ MEUS сазы Mi ате 
cosa Sina sina 


tan a, = о, then f'(a,) = 0 


Also Ғ(а)<0--о є (0, a,) 
f'(a) » 0 v- a € (о,, 90°) 
. Қо) has minimum at a, 


1/3 
tana, = (2) 
a 


- f(a) -2 (a^? +b?*) 


3/2 


41. B, D 
Sol. М? = ABCD ABCD 


= АВС C'CD 
=D'C'CD 
Now (АТ) -D'C'B' 
A=D'C' CDA 
A(I- D'C'CD) - 0. 
= D'C'CD-I 
> М? =| 


42. A 
Sol. =—— = РО = — .85 


43. B 
Sol. Let u = f(x) & v 2 f(y). The eqn becomes 
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2 


=> g(x) =af(x)+b. Where a & b are real constant 


44. D 
Sol. A(a, 0), В(2о, 0) & С(0, 2а) 
y = х? + bx +c passes through (0, 2a) 
- Thus given eqn of curve reduces to y = x^ +bx+c 
Now it passes through A & B 
2 02 а? 4 bX + 29 
>0=a+b+2 
8 0= 407 +2ab+ 2a 


0-20-0-1 
"Оп solving we get a =1,b=-3 


л The curve is y = х? - 3x «2 


45. C 
So. X b,(n«1)-nb,, =n? (n1) 
b, b, 
ХАПАЕ У =n 
n n+1 
=p} b, _n(n+1) 
n+1 2 
= 50-n( 221) = азн 
2 n+1 
46. A 
Sol. Let the plane be ох-р2-1-0. 
Passes through (1, 0, 1) & (3, 2, -1) 
"NE 
Ж 2' 2 
(P) x+z=2 


(Q) Both A & B are same side of P Reflection of A in plane is A'(2, 0, – 2) equation of line 
A'B:r- 6i -2K - A(4i) for P: 624440-2-Z— X - y, 
(R) РА-РВ| = 0 = |PA-PB|.. will approach AB 
AB = 44-04 = J8 
IPA — PB] € (0, /8) 
-2 y-a 2-В 
cU 2 54 


(S) Also, А will lie on * 
2-2 0-а -2-р 
1 0 24 
а= 0, В = 2 
a^ +B* = 16 
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SECTION – D 


47. 00007.00 
Sol. 2" blue result occur оп or before 10" roll is equivalent to the occurrence of blue 
face at least twice in 10 rolls 


1 2 
n 16 рег 


3? 22011 
P(m > 2) = 1 -(Р(0) +Р(1)) = 20 

48. 00032.00 
Sol. Area of AABC = 4(APQR) A (a. B, a. — ) 

=4x8 

=32 

R (2a, В) Р (ор, 2а) 
C(3a - p, 3B — a) Q D (3B — o, В+ 3a) 
(a + В, 2B + о) 


49. 00000.05 

Sol. Let z=az,+(1-a)z,) A, 
Let A,(Z,), А,(2,), А;(2;) & A(z) respectively. 
Circumcentre of A A, A, A, is origin Pt A lies 
on line А, А», so, A, A = [z - z,|is greater than 


or equal to the altitude A, B of the A A, A, A,. A, A, 
Bx 2areaof AA, А, A, 
А, А; 

_ (AA) (Ao Ag)(Ag Ay) 

4x10.A, A, 
_ (А, A;)(A, A.) 

2x10 
_ |2, -z| |23 -z| 

20 


50. 00001.25 


51. 00006.00 
Sol. Multiply Q(x) R(x) in (1) P(x) R(x) in (2) & P(x) Q(x) in (3) & add 


(P(x) Q(x) R(x)) = 6(P(x) Q(x) R()) +6 


=> а = бах = tan” t = 6x +C 
t +1 
Х-0-20-1/4 


52. 00005.72 
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Sol. 


53. 


Sol. 


54. 


Sol. 


Let 2-х-іу 
zem X ena 
407 40 

=> X, y e [0, 40] 

40 402 

EGET 
|z| 

40x 40y 

x+y?’ x? «y 

=> 40x < x! +y° & 40y x x* « y? 

=> (x- 20)? + y? > 20* & x? +(у - 20)? > 20° 


Also 


є [0, 1] 


2 


1 1 
А = 40? - — (40)? 20)? 
4 40 - 55 (20) 
A 
----2(6- 
100 26-1) 
00007.00 
Ї a =| FOX ces a 
1 xX 1 xX 1 2 
3 1 1 
= f(x) ——— dx 
| Oe J 
3 1 1 
< f(x) |-—- —dx 
LES 
31 1 
< | |---2dx. 
ie 28 
-11-38|81 32-28 
1 2 212 х 
ie ГЕ 
2 2 
(s) 
-In| — 
3 
00001.00 


(1+ ye*) (e*dy + ye*dx) = 2 xdx 


хү 
SOT гэг 


=> уе* +1= ү2х? +4 
- f(-1) =(V6 –1)е 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. What amount of lj; is flowing through the a.c. source in the Xc = 70 В, 2240 
circuit shown in figure. (given Xc = 7О, X, = 6 Q, В; = 24 О апа | | WWW 
Ro = 8Q) 
A 82A Lannon www 
(A) ыг X.=6Q Н;-80 
(В) UM 
217 Ems = 50 V 
(C) МАТА 
41 
D —A 
0) 5 
2. The main scale of vernier calipers reads in millimeter and its one division is equal to one 


millimeter. Its vernier is divided into 10 divisions, which coincide with 7 divisions of main scale. 
Further more when a cylinder is tightly placed along its length between two jaws, it is observed 
that the zero vernier scale lies just right to 37" division of main scale and seventh division of 
vernier scale coincide with the main scale. Then the measured value is 


(A) 3.71 cm 
(B) 3.77 cm 
(C) 3.91 cm 
(D) 3.67 cm 
3. A transistor is used in a common emitter mode in an amplifier circuit. When a voltage of 20 mV is 


added to the base emitter voltage, the base current changes by 20 рА and collector current 
changes by 2mA. The load resistor is 5 kQ. The input resistance is 


(A) 1 kQ 
(B) 2КО 
(С) 4kQ 
(D) 1/2 КО 
4. In а YDSE, slits are separated by 1 mm, and the screen is place 150 cm away. A beam of light 


consisting of two wavelengths 560 nm and 980 nm is used to obtain interference fringes on the 
screen. Then the distance from the common central maxima to the point where bright fringe due 
to both the wavelength coincide is 

(A) 11.70 mm 


(B) 5.08 mm 
(C) 17.64 mm 
(D) 23.02 mm 
5. Assume that an electric field E = 40х31 М/С exists in space. The charge density at x = 2m is 


(A) 360e9 Coulmb/m? 
(B) 120s Coulmb/m? 
(C) 240s Coulmb/m? 
(D) 480е Coulmb/m? 
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The moment of inertia of a square plate of side “7” about an 


axis passing through its centre of mass and perpendicular 

to the plane of plate is lọ. Then find the moment of inertia of 

the shaded portion of the given lamina about AB as shown 

in figure. (mass per unit area of square plate and lamina is | 5, 
same) 


(A) 391, 
39 
в Fh 
81 
(C) 55:10 
2 ; 
75 zi 
0) Fh 


When 0.98 meter long metallic wire is stressed, an extension of 0.02 meter is produced. An organ 
pipe 0.5 meter long and open at both ends, when sounded with this stressed metallic wire 
produces 8 beats in their fundamental mode. By decreasing the stress in the wire, the numbers of 
beats are found to decrease. The young's modulus of the wire is (The density of wire is 10* kg/m? 
and sound velocity in air is 292 m/sec). 

(A) 26.46 x 10? N/m? 

(B) 8.82 x 10'° N/m? 

(C) 4.41 x 10'° N/m? 

(D) 17.64x10' N/m? 


In an LC circuit shown in figure, C = 2F and L = 2H. At time t = 0, charge on 117 
the capacitor is 3 coulomb and it is decreasing with rate of v4 ! 
coulomb/sec. Then choose the correct statement. 
(A) maximum charge on the capacitor can be 6C. L 
(B) maximum charge on the capacitor can be 4C. 


(C) charge on the capacitor will be maximum after time 20 


(D) charge on the capacitor will be maximum after time 153 


A solid cube of side '/' made of a soft material of 

bulk modulus 'K' is surrounded by liquid and » o 

piston in a cylindrical container and kept in 
gravity free space as shown in the figure. Both 
piston of area ‘A’ covers entire cross section of 
the cylindrical container. When a force ‘F’ is 
applied from the both side of the piston to 
compress the liquid, the fractional decrement in 


side of the cube ЕЗ ‚ iS: 


TN 


2F 
A c 
(^) 3KA 
2 Е 
B алан... 
(B) зк 
Е 
С LL. 
(©) ЗКА 
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F 
зк? 


(D) 


In a coil of resistance 200 О, a current is induced by i 
changing the magnitude of magnetic flux through it, is 


shown in figure. The magnitude of average induced emf in 20 атр 

the coil is 

(А) 4000V 

(В) 3000 V 

(С) 6000 V 1s 25 t 
(D 2000 V 


A piece of metal weighs 40 gm in air. When it is immersed in the liquid of specific gravity 2.0 at 
28°C it weighs 32 gm, when the temperature of liquid is raised to 32°C the metal piece weighs 28 
gm. If the specific gravity of the liquid at 32°C is 1.5, then the linear expansion of the metal will be 


1 
А —— / °С 
(А) 48 


1 
B —/°C 
8 т 

1 
С =~ /°C 
СУ. ms 

1 
D —/°C 
0% 


An optical fiber communication system work on а wavelength 1.5 um. The number of subscribers 
it can feed if a channel requires 25 kHz are 


(A) 8x 10° 
(B 8x10" 
(C) 8x 10'° 
(D 4x 10° 


A time dependent force F = 3f? + 6t acts on a particle of mass 18 kg. If particle starts from rest, 
the work done by the force during the first 3 second, will be: 
(A) 40.5 Joule 


(B) 324 Joule 
(C) 81 Joule 
(D) 262 Joule 


In YDSE double slit experiment, one of the slit wider than other, so that the amplitude of the light 
from one slit is thrice of that from the other slit. If lọ be the maximum intensity. Then find the 
resultant intensity | when the interference at a phase difference 120°. 


A 15, 
8) 2, 

с 2, 
() Zt 
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A triangular loop which is free to rotate about the axis OO' is 
suspended in space in which a vertical magnetic field B is 
present as shown in the figure. The mass and length of each 


side of the wire are m and /, respectively. A cell of emf e and ап 


uncharged capacitor C are connected in the wire frame. The 
angular velocity of the wire loop just after closing the key K is 


J3BCe 


m 


`/ЗВСє 


4т 


`/ЗВСє 


2m 
2./ЗВСь 
т 


y 


In a collinear collision, a block of mass 4 kg moving with initial speed 4 m/sec strikes a stationary 
particle of the same mass. If the final kinetic energy is 50% of the initial kinetic energy, then the 
coefficient of restitution is 


(A) 1/2 
(B) 1/3 
(C) 1/4 
(D) Zero 


A force F = 12 umg acts tangentially at the given point of 
the disc which is at a distance of =R from centre of disc 


as shown in figure. Disc is kept on a rough horizontal 
plane of coefficient of friction u. The angular acceleration 
of the disc is (mass of the disc is m and its radius is R) 


40 
(A) ^Uug 
3R 
B Jong 
(B) R 
20 
(C) zung 
3R 
14ug 
D ATH. 
(D) R 


Two capacitor of capacitance 3C and 6C are charged to potential 

Vo and 2У, respectively and connected to a resistor of resistance 

R as shown in fig. Now the both switch S, and S» are closed. Find 
the charge flown in the resistor as a function of time 't' 

(A) CVo(1— g o 


6c 
(B | 9CV е зо 
(С) 9СУ, e VRC Y + 5, 
(D) 9CV.(1-e 280) 0 
WW 
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19. 


20. 


21. 


22. 


When photons of wavelength à are incident on an isolated sphere suspended by an isolated 
thread, the corresponding stopping potential is found to be V. When photons of wavelength 2/2 
are used the corresponding stopping potential was thrice the above value. If the light of 
wavelength 2/8 is used, then calculate the stopping potential for this case. 

5 hC 


A uniform hollow hemisphere having mass m is closed with a circular disc of same P 
mass and radius R is hanging at one of its ends freely as shown in figure. the 

system is slightly disturbed so that it oscillates perpendicular to the plane of the 

disc. The time period of oscillation is 


(A) гн, TUER 


(B) n ге 


(С) a ТЕ 


(D) n ен 


A glass rod of side ‘r is inserted into a vertical capillary tube of radius ‘R’ 
such that their lower ends are at the same level as shown in figure. The 
arrangement is now dipped in water. The height to which water will rise into 
the tube, will be (T = surface tension of water, p = density of water and the 
contact angle between the glass and water is 0°) 

T(aR + 2r) R 
(хА? -r?)pg 
2T(xR + 2r) 
(хА? -r?)pg 

Т(хА + 2r) 
2T(nR + 2r) 
З(лА? - r?)pg 


An unknown magnitude of charged particle is placed at some distance along the axis of a 
uniformly charged disc of surface charge density с. The flux due to the charge particle through 
the disc is ф. The electric force exerted by the disc on the charged particle is 


(a) 2 
TU 
(В) оф 
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25. 


26. 
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оф 
© 2 

оф 
o 7 


A tube filled with water (density p) and closed at 
both ends uniformly rotates in a horizontal plane 
about a vertical axis OO'-axis and tube MN is 
parallel to OO'. The manometers fixed in the tube 
wall at distance / and 2/ from the rotational axis 
indicate pressure P, and P» respectively as shown 
in the figure. A spherical ball of mass m and density 
p/2 is tied with a massless string which is joined to 
the end E of the tube and the diameter of sphere is 
just less than the diameter of tube. The tension in 
the string is [take (P2 — P4) = 2p/g]. 

(A) | (2/3)mg 


(B) (4/3)mg 
(C) (8/3)т0 
(D) Zero 


A non-conducting disc of radius 6m is rotated about its axis of symmetry perpendicular to the 
plane of the disc with uniform angular speed 10 rad/sec. The disc carries a charge whose charge 
density is given as с = (Ar — Br’), where A and B are positive constant and r is distance from the 
centre of the disc. The value of A/B for which magnetic field at the centre of the disc will be zero, 
is 

(A 


-NOA 


) 
(B) 
(С) 
(D) 
Wire has a mass (0.3 + 0.003) gram radius (0.5 + 0.005) millimeter and length (0.6 + 0.006) 


centimeter. The maximum percentage error in the measurement of its density is 
(A) 


оо P 


(В) 
(С) 
(D) 


Uniform annular disc of inner radius ЗВ and outer radius 4-/3В and mass т, is 
placed directly above a uniform hollow sphere of same mass and radius 2R. 
The centre of disc directly above the centre of the hollow sphere at a distance 
4R as shown in figure. The gravitational force exerted by the hollow sphere on 
the disc will be 

2Gmm 

65R* 

3Gmm 

6582 

Gmm 

65R*? 

Gmm 

130R* 
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27. 


28. 


29. 


30. 


Two waves of wavelength à and (A + AX) produce 5 beats per second. If 2 - HA , find the 
speed of sound waves in gas in which these waves produced beats. 
(A) 325 m/s 
(B) 324 m/s 
(C) 334 m/s 
(D) 335 m/s 
A charged particle ‘q’ moving with a speed v along x-axis. At y = 0, у^ d 
enters a region of uniform magnetic field B = -Bk which exist to 
the right of y-axis. There is a vertical wall which is parallel to y-z 
plane as shown in figure at a distance Amy from the y-axis. The 
qBo 

charged particle may collide with the wall and collision is perfectly : 
elastic and come back. The charged particle exit from the magnetic ~~ 4-2 o о. eg 
region after some time, then the y-coordinate from which charged (а ү т) 
particle exit the magnetic region, is m 

2mv 
(A) 

аВ, 

4mv 
(B) 

5qB, 

2mv 
(C) 

5qB, 

mv 
D 
D). ва 
The three pulley arrangement shown in the figure are identical and S : 
four blocks are attached with the rope. The mass of rope is 
negligible. At t = 0, all the blocks are released from rest. The 
tension in the string 'S' is 

800 
A ——N 
(A) 3 

15kg 12kg 
(С) 1600 М 
3 20 kg 10 kg 

(D) 700 N 


A particle moves in the xy plane. The position vector of the particle at any time Ф is 


r = (2t7i + 3t?]) т. The rate of change of 0 at time t = 4 sec. (where 0 is the angle which its 
velocity vector makes with positive x-axis) is 


(A) EN rad/s 
656 


(B) E rad/s 
164 


(C) E rad/s 
328 
9 

(D) — rad/s 
82 
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Chemistry PART - Il 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


What is the oxidation state of iodine when it is oxidized in the form of I in neutral medium by 
permanganate ion 


(A) +5 

(B) +7 

(C) +3 

(D) +1 

Which of the following statement is correct? 

(A) Diborane hydrolyses to give metaboric acid 
(B) SnO; is acidic in nature 

(C) lonisation enthalpy of Al » Ga 

(D) Borax has 5 B - O - B linkage in it's structure 
Which one is not a synthetic rubber? 

(A) Buna- S 

(B) Homopolymers of 1, 3-butadiene derivative 
(C) PVC 

(D) Copolymer of 1,3-butadiene 


Which of the following is only known example of a non-transition element using three d-orbitals 
for bonding? 


(A) XeFa 
(B) ІР; 

(С) SFe 
(D Хеоғ, 


8 gm of H2 апа 32 gm of SO; are present in a gaseous mixture at NTP. The partial pressure of H2 
A) Equal to that of SO» 

B) Four times to that of SO; 

C) Eight times to that of SO 

D) Two times to that of SO» 


hat kind of glycosidic linkage is present in maltose? 
) C1 of glucose (1) and C4 of glucose (11) 
) C2 of glucose (1) and C1 of glucose (11) 
) C2 of glucose (1) and C2 of glucose (11) 
) C1 of glucose (1) and C2 of glucose (11) 
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37. A diatomic ideal gas changes its state from A to B as shown in the figure. 


2 Үййге) 
Choose the correct U versus V graph: (where U is internal energy of the gas) 
(A) U 
A 
B 
V 
(B) 


(C) 
(D) 
B 
A 
V 
38. Which one of the following shows дл - dx bond? 
(A) XeO, 


(B) P(C2Hs)s with transition metals acting as ligand 
(C) МӨН) 
(D) R3P = 0 
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43. 


44. 
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НА is a weak tripotic acid 
(K, 105, —10 5 Ky = 107) 


(A) 10 

(B) 3 

(C) 7 

(О) 4 

What is the ppm range of chlorine in aqueous solution which will act as disinfectanct? 
(A) 0.2 — 0.4 ppm 

(B) 2 — 4 ppm 

(C) 0.4 — 0.8 ppm 

(D) 4 — 8 ppm 


In a sample of H atom all electrons are present іп 4" excited state. If e" deexcite then a radiation 
is observed. How many minimum number atoms are required to observe all spectral lines except 
lines of Balmer series? 


(A) 3 
(B) 2 
(C) 1 
(D) 4 


Which of the following is correct order regarding ionic size? 
) H >F >Br >Cl > Е 
B) | >Br >Cl >F >H 
) >H >Br >Cl > Е 
) Г>Вг >Cl >H >F 
How many d-orbitals are used in hybridization of the following molecules in total? 


[Ni(CN), (МО [Fe(CO), || Ag(NH,), || Со(Н,О), | .croz 
(A) 


oN &O 


B 
C 
D 


(С) + 2AgBr(s)+2OH (aq)——> ЕФЕ + 2Ag(s)+2H,O + 2Вг (aq) 


What is the number of moles of electrons exchanged in this balanced redox reaction? 


a ыы ті, 
SE С. wa 


(A) 1 
(B) 4 
(C) 3 
(D) 2 
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45. The correct IUPAC name of the compound is: 
O 


COOH 


(A) 5-carboxy-3-oxocyclohexane carbaldehyde 
(B) 2-carboxy — 5-formyl cyclohexanone 

(C) 4-formyl-2-oxocyclohexane carboxylic acid 
(D) 4-carboxy-3-oxocyclohexane 


46. Which of the following will give Lassaignes test for nitrogen? 
(A) 
(B) NH; – CH; – COOH 
(C) Рһ- МӘСІ 
(б) МН:ОН 
47. Which of the following is a correct conversion? 
(A) О OH 
O (i) Mg,ether OH 
IPS 
Ж ШЕ 
Br но... HORG 
(В) Вг OEt 
(C) Br H5C—OH 
C) Mather 
(ii) н-б-н 
О (іі) н,О? О 
(б) О 
Ф Жон ф 
(iii) H,O* 
Me Br сн; 
48. 3-methylpentane is subjected to chlorination in presence of sunlight. What is the maximum 
number of monochloro derivatives possible? 
(A) 4 only 
(B) 5 only 
(C) 6 only 
(D) 8 only 
49. A water heater, operating on a hydrocarbon fuel heats water flowing at the rate of 5 kg per 


minute, from 27°C to 77°C. If the heat of combustion of hydrocarbon is 20,000 J/g, how much fuel 
іп g is consumed per minute? (Specific heat of water is 4200 J/Kg — К) 
(A) 52 
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51. 


52. 


53. 


54. 


55. 


56. 
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(B 52.7 
(C) 53 
(D 52.5 


Select the correct option if it is known that Ksp (AgCI) > Ksp (AgBr) > Ks, (Agl) 
(A) E à 


о о 
Г /Agl/Ag 2 Br /AgBr/Ag à E rne 


о о о 

(В) ох x УТТА = E ruota 
о о о 

(С) E agag 7 E rudis » Ез 
о _ Бо _ Бо 

(0) Ёо ^ —Br/AgBr/Ag | |С  ОГ/АдС/Ад 


An excited H atom emits a photon of wavelength à in returning to the ground state. If R is the 
Rydberg constant, then the quantum number n of the excited state is 


(A) — JAR-1 
B) VAR 
AR 
ҮЛ е 
(D) AR(AR - 1) 


Graph between log(x/m) vs log P is a straight line at an angle 30? with intercept on y — axis, 
0.477. The amount (in g) of the gas adsorbed per g of the adsorbent when pressure is 1 atm, is 
(A) 


ROM 


(B) 
(C) 
(D) 
If the values of enthalpies of reactants and products are p and q J/mol respectively. If the 


activation energy for the backward reaction is r J/mol, then the activation energy for forward 
reaction will be in (J/mol) (take only magnitudes) 


(A) p-q-r 
B) р-а-! 
(C) q-p-r 
(D а-р+г 
Which element is present as an impurity, in principal ores of aluminium and iron, obtained from 


blast furnace? 
(A) P 
(B) Mn 
(C) C 
(D) Si 


What is the correct order of SN' reactivity of the following alkyl halide? 
С,Н,СН,Вг, C,H;CH(C,H, )Вг, C,H;CH(CH, )Вг, C,H.C(CH,) (C.H; )Br 
0) ( (3) (4) 


2) 


ich one of the following statements is correct regarding s-block element? 
Superoxides of alkali metals are black in colour. 
Csl (Cesium iodide) is less soluble in water due to high covalent character. 
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57. 


58. 


59. 


60. 


(C) On heating LiNO3 gives a brown gas. 
(D) Oxide and hydroxide of Be are acidic in nature. 


о form of S exists in FCC and p form exists in BCC structure. Assuming that distance between 
the nearest neighbours is the same in the two forms, the ratio of the density of a form to that of p 
form is? 


(A | 440 :343 

(B) 443 :3 2 

(C) 42:43 

(D 2/2:3,3 

The correct order of acidity of following carboxylic acids is 

СС!,СООН МС-ОН,СООН НСООН Ph- COOH 
(P) (Q) (R) (5) 

(А) О-Р-Н»5 

(B) P>R>S>Q 

(C) S>R>P>Q 

(D) Р>О>В>5 


Which of the following statement is incorrect? 
) Ammonia reacts with diborane gives B2H6.2NH; and it is formulated as 


| BH, (мн, ), | [BH,] 
(B) The hybridization of [Sn (OH), | contain two d-orbitals. 


(C) H,CO, /HCO, buffer system helps to maintain pH of blood below 7. 


(D) SiO reacts with HF to form a compound containing 4 mole F atoms per mole of 
compound. 


The number of hydroxyl groups present in the product of the following reactions is: 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


65. 


If M is the number of words that can be formed using letters of word “EXCELLENCE” and N is the 


М. 
number of such words іп which по two vowels are together, then N is equal to 


1 
(А) 1 

B) 6 

(C) 4 

(D) none of these 

хх” -1) 
The value of І ; X dx is equal to 
(x +3х°* + тал”! > + 3 
x 


(A) таах” eje 
x 
(B) ginta" [v ТЭ 
2 x? 
(C) 2intan |x" He 
x 


(D) none of these 


Let image of point A(3, 1) about line x + y + 7 = 0 be B(a, р) and image of B(a, р) about line x — 
2y + 4 = 0 be C(y, $), then circumcentre of AABC is 


1 

The value of (= а „ша ‚ then a? + b? equal to 
o 1+Х 

(A 20 

(B 68 

(C) 40 

(D) none of these 


The equation of line through (1, 2, —1) and perpendicular to the lines f = (i+j)+a(i-j+k) and 
r= (-i+2])+m(j-3k) is 

(A) r =(i+2j-k)+2(2i+3j+k) 

B) т=(ї+2]-к)+х(ї-]+К) 
(C) г =(i+2j-k)+2(j-3k) 
(D) none of these 
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66. Number of ways to seat 8 men and 8 women around a round table where one particular man and 
one particular woman always sit together, and men and women alternate is equal to 
(A) | 2x(7 
(B) 26) 
(C) 16! — 2! x 14! 
(D) none of these 


67. If ол, аг, оз, ....., Ол are n real roots of equation f(x) = 0 and f(x) satisfies the condition f(k — x) = f(x 


n 

+ К), then the value of ^o; is equal to 
i 

(A) 2nk, Vn e № 

(B) nk vneN 

(C) nk, if nis odd 

(D) nk, if nis even 


68. The number of skew-symmetric matrices of order 4 x 4, whose entries belong to the set {+4, +8, 
+2, +1, 0} is 
(А) 9 
8 6 
(С) 9 
(D) 8 
—-e* 


which of the following is not correct? 


nX e 

69. For f(x) =tan 5 and g(x) TE 
(A) f(g(x)) is one-one 

(B) f(g(x)) is onto 

(C) f(g(x)) is not differentiable 

(D) none of these 


3cos2x + cos? 2x 


70. Number of solution(s) of 5 —— = x* +3 in [0, 4x] is 
cos? x - sin? x 
(A) 0 
(B) 1 
(C) 2 
(D) infinite 
71. а= ("* C, 1C, + Cg +.....+ Ogg), p = (^C. + 1C, + Cy +.....) and 


о = У 


2 
72. ШЕ xy «(reda (se 4f -/%| | хэм e Ris 


(A) 5,2-2 
(B) 5 

(C) 543 -2 
(D) 10 
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73. 


74. 


75. 


76. 


77. 


78. 
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If the ellipse oe = 1 is inscribed in a rectangle whose length to breadth ratio is 3: 2, then the 
area of rectangle is 
2 2 2 
(A) se b) 
24, „ ,» 
(B) 1518 +0?) 
(С) 2 +b?) 
13 


(D) 2 (а? +67) 


(A) р 

B) а 

(С)  рлэр 

(D ~Paq 

X1, X2, мн, X10 are ten observations x such that Ух, = 50 апа Xxx; = 1100 Vi |, then standard 
deviation of x1 Хо, ..... , X10 İS equal to 

(A) 5 

(B) 10 

() 45 

(D мо 


The combined equation of the pair of asymptotes of the hyperbola 
5x? + 23xy — 10y* + 33x + Зу=015 

) Бх? + 23ху – 10у? + 33x + Зу + 7 = 0 

В) 5x + 23ху – 10 ? + 33x + Зу + 18 = 0 

С) 5x? – 23xy + 7х° + 33x + 18 = 0 

D) none of these 

et 


‚С реЗ mutually perpendicular unit vectors. If an unknown vector x satisfies the equation 
xb je суы eno) 0, then x is equal to 


(A) d+b+¢ 
(B) 5 
(С) Ес 
(D) a 


A plane passes through (1, 2, —2) and is perpendicular to two planes x — 2y + 3z + 4 = 0 and 
2x -y —z + 7 = 0. The distance of this plane from the point 

(1, 1, 3) is equal to 

8 

83 
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79. 


80. 


81. 


82. 


83. 


84. 


85. 


From all the functions that can be defined from the set A to set B, where A = (1, 2, 3, 4, 5, 6}; and 
B = (7, 8, 9, 10, 11, 12, 13, 14}, a mapping is randomly selected. The chance that the selected 
mapping is strictly monotonic is 

7 
P 

7 
216 

7 
8° 
(0) попе of these 


The locus of centre of circles which bisect the circumference of circles x? + y? = 9 and 
x? 4 y? - 2x – 4у +2 = 0іѕ 


(A) 2Х-2у%3-0 
(В) 2Х-2у-1-0 
(C) 2Х-2у%1-0 
(D) 2x + 2у +3 = 0 


If lim (vx? -х-2-ах -b) = 2, then equation of circle whose centre is (a, 2b) and radius 1 units 


is 
(A) х2+у2 + 2х + бу+9-=0 
(В) х2 + y? -2x + бу + 1 = 0 
(С) х2+у2 2х + 6у+9=0 
(0) попе of these 
The point on curve х? + 4y? = 4 nearest to the line х + 2y + 12 = 0 is 
1 
д doge ch 
w [Ex 
(B) (2,0) 
(C) (0,-1) 
-1 
Dj. eye st 
о [€x 


The equation of normal to the curve y = 2x? + 6x + 5, which is parallel to x + 12у + 15 = O is 
(A) х + 12у + 107 = 0 
(В) х + 12у – 157 = 0 
(С) х + 12у – 108 = 0 
(0) х + 12у + 13 = 0 


Remainder when Y (ry? + (пу + (r!)) is divided by 36 (п > 4) is equal to 
r=0 


(A) 2 

(B) 8 

(C) 26 

(D) none of these 


5 dx _* ж |. 
i ето оета?) шаг. Тоа peas 


(A) 1 
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86. 


87. 


88. 


89. 


90. 
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(B) 
(C) 
(D) 


one of these 


Number of real root(s) of equation х2 tan x = 1 between 24 and = is 


O09» 
ROM 


Let f(x) = | ine C^ ena dote 2, f(x) has 


(A) a local minimum 
(B) a local maximum 
(C) no extremities 
(D) none of these 


(A) 3-2In2 
(B 34+2In2 
(С) 6-41п2 
(D 644In2 


A function y = f(x) satisfies the differential equation 


f(x)sin 2x + sin x — (1 + cos? x)f'(x) = 0 with initial condition y(0) = 0, then the value of (| is 


equal to 

V2 (v3 -1) 
(A) 3 

Va (48 - 42) 
(B) 3 

v2 (V2 -1) 
(C) 3 

V3 (V2 +1) 
yu к= 


Let f(x) be a polynomial, with positive leading coefficient, satisfying f(0) = 0 and 


f(f(x)) = x[t(t)at Y x є В. Then f(2) is equal to 
0 


(A) 4 
(B) RS 
© £ 
(D) 5 
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Physics PART -I 


SECTION- A 


22-86 41 
А 


tano = tan(0, +0,) = i 


0 = 53° 
I= + +211, cose 


У4-25-2-2-5-с08539--/41 


2. А 

Sol. 10У-75 37 38 39 40 41 42 43 
V=0.7S | | | | | | | 
So,7V 2498 J| а 
X+7V=5S <>] Ї Ї Ї Ї Ї Ї | 
X=5S-4.9S ; 
20:04 cm 0 1 2 3 4 5 6 7 


So, measured value = 3.7 + 0.01 = 3.71 cm 
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3. A 
Al 
So. p= te 2А үр 
АҺ 20А 
Voltage gain = ис 500 
20 mV 


Voltage gain 500 _ 

Current gain 100 

Output resistance 5 КО _ 
5 


Resistance gain = 


1kQ 


So, Input resistance = 


4. С 
ШУМ») n yD 

Sol. үүл A zv x 

n A, 980 7 

п A, 560 4 


-9 
= рил х1.5 — 5.88 mm 
1x10^ 


1 


So. ф= БА 


dọ = (120 х2)Адх 

dq = (d)e = (120 =ох2)(Адх) 

px) = 29 = 12089x? 
dv (Аах) 

р(х) = 120 сох? 

р(х = 2) = 480 so 


(Adx) 


Sol. lc = lo 


7 D 
Sol. Fundamental frequency of open pipe is 


комы ше Ер 
20 2x(0.5) 


L; = 4 +A = (0.98 + 0.02) 2 1.0m 


5(—————————MÓÓ————————————————————————— 
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Sol. 


Sol. 


10. 


Sol. 
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Fundamental frequency of stressed wire 
1 T ; 

= КҮЙ 2 55 40) 
ч үлгэр 


fo= fy +8 > fo = 300 Hz or 284 Hz 
As the number of beats decreases on decreasing the stress so f» = 300 Hz 


f; 


So from (i) u = 412/20 
nr 


_(Т/лг?) дїр _ 4(300)° (1)? х104 


(44/4) (A014) — (0.02)/(0.98) 
= 17.64 x 10? N/m? 


C 
i= /4 amp 


2 2 
Qm q + lic? 


2С 2C 2 

аһ = 9+ 4(V4)? 

Qm = 5C. 

q = Qcos (ot + 6) 

att=0 

3 = 5 cos ô > ô = 53? 

Let at t = t4, charge on capacitor is maximum 
ot, +6 = л 


ї = (=) = (JLC)(-8) = нв = | 1525 sec 


С 
Volumetric stress 
Volumetric strain 
F/A F/A dV 
_ шы = 
dV/V K V 
V= £, ау = 3D? 


Bulk modulus = 


dv Заг 

V z 

зас F dé (F 

ё KA 7 ЇЗКА 

B 

_ Ad 

UB 

Ad = Ва = R[idt 

= (200) 20 2 ч. = 6000Wb 

E 8008 np 
At 2 
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11. 


Sol. 


Sol. 


13 


Sol А 


14. 


Sol. 


15 


Sol. 


B 

Loss of weight at 28°C = (40 - 32) x 107g = v1-2p,g 440) 
Loss of weight at 32°C = (40 – 28) x 1070 = v2(1.5p)g  ...(ii) 

From (i) and (ii) 

ү, d» E 

V, ES ...(iii) 

Vo = Vi(1 + 3a AT) 

a = (1/12)/°C 


A 

c  3x10° 
à 1.5x10° 
2x10" _ 200x10" 
25х10 25x10? 


Optical source frequency f = -2х10" 


Number of channels ог subscribers = 8x10° 


C 
Charge in momentum 


AP = І Fat 
3 

AP = І (312 + 6t)dt = 54 
0 


P^ 54x54 
2m 2x18 


AK = = 81Joule 


D 
Let А; = Ao, A» - ЗА, 
Then AZ, = Ас +9A6 + 2А, :ЗА, = 16А5 
Атах = 4Ао ...(i) 
For ф = 120 
А? = Ас +9А5 + 2A, -ЗА,соѕ120° = 10А5 - 3A5 = 7А5 
А = 7А, ..Ді) 
| _1_ 7A 
| тах lo 16А? 


Torque about ОО” т = (idrcos60°)Br sin 60? k 
43 43. 


€ 
= fede =p ° Ху 3 Ts te 


Angular impulse, «dt = lo 
2 
Зиг = dici 
4 2 


Ка 


2 
УЗ Br? [iat Buc 
4 2 
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16. 


Sol. 


Sol. 


18 


Sol ; 


19. 


Sol. 
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4.m/s 
lay? m NM 14.42 Q^ O Ф- ө 
2 2 2\2 л : 
v? +5 = 8 ...(i) 

4v, + 4У2= 4х 4 

М+М = 4 ...(ii) 

from (i) and (ii) 

Vi=Vo=2m/s 


V E. 
Hence e = —2— 
4 


D 


"MM EE: 
mR mR 2 

But force acts above to it so friction on the disc acts along the 

applied force. 


Torque about centre of mass 


2 
Era = дит ЁВ | ытай ~7umgR 
R 
D 
Applying Kirchhoff’ law +(3CVo + q — qı) 
ЗСУ, +q- | l ы 
b in=0 .() АС а-Ф 
12CV)-q, , 5 
-ІН-0 .. (il 
6С (ii) 6С 


From (i) and (ii) x 


+ 
q = 9CVo (1 _е GRO) (12CV, - qı) 


муу, <-- 
R i 


hC | 
K,=—"-o=eV 244) 
к. = -у-езу ...(ii) 


From (i) and (ii) 
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T -2ф-» ф- п (iii) 
hC 
----ф-е 
"WE ш. 
hC пс. 
м3 2  ° 
"з 3| өвс У, -(52) 
А 26), 
20. А 
Sol. Т = 2л | 
тда 
Бы үт) 
3 4 
-2n 


21. B 
Sol. Total upward force due to surface tension = weight of the liquid column of height h. 
T-2zR « T- 4r = p(nR? -r° Jgh 
_ 2T(nR +2) 


(=R? - r*)pg 


22. B 
Sol. Electric field due to disc is 


o А 

Е =——(1-cos ЯМ 

ge; (12080) (i) 
Flux through the disc is 


715 2 (1-сова) ...(й) 
Force due to disc on q 
F=qE 
ф.2 єр б 
= ; 1 
(1-сово) 5c cost) 


-0ф 
23. B 
So. Р, =P, + 


ро? Р — ир 


2,2 T 
2 =. 
Р, =P, +p = + plg+ 5 райе? 2vplo” 


P2 - P1 = 2p/g 
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24. 


Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


30 
So, T = 2vp/o? —vplo” = (4/3)mg 


A 


dq = 2 (o,2nr.dr) 
2n/o 2л 


- jus | фан(А -в“)8| 
7 2 


=0 
r 


"| 
Co 


p" ^ O0 t—A0 


> 
го 
UJ 
B^ 
Мез” 
Ш 


о wl> 


_ 9.003 4. 0.005 К 0.006 -0.04 
0.3 0.5 0.6 


Percentage error = ар, 100 - 496 
р 

С 

Е- | 2xGo(cos ф,-С08ф, )m | 


_ Gmm 
65R? 


A 
AX OX AX 
A 65 
AX (ААА). 1 1 


ДАҒАН МА+АЛ) A +AA 85 


f,-f, =5 

у ANE 
A AFAA 
From (i) and (ii) 
5 1 

v 65 

v = 325 m/s 
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28. B 
Sol.  y,-(R-Rcos90) 
y, -R- Rcos0 
So, y-coordinate 
Yo = Уз + Y2 
= 2R - 2R cos Ө (sin Ө = d/R = 4/5 > 0 = 53°) 
A 4 А 2 
Ч S 4 ` 
E Es N N 
R: Rv N 
: эх NA N 
: d ОЛ [à N 
: UN XN 
Х.Х... Ls xR x, 
(0,0):q х v N S 
= 2R - 2R B S 
5 
_ 48 _ Ату 
5 5qB, 
29. C 
Sol. Assume both moving pullies are in rest 
"NC 200-100 10 m/s? 
ae 30 3 
So, Tension T, = 200 - 20 I = = 
150-120 30 10 2 
ава =—=—ms 
27 27 9 
So, tension T» = 150 – = = oN 


Ti = Т 
So, both pulley remains іп rest. 
So, Tg = 2T: + 27 


E ЕУ 2 46004 
3) 3 


30 C 
So. х= 20, y=3t? 
Vx = 4t, vy = 97 


do 9/4 9/4 
2 
dt i+tan°o 1,812 
16 
do 9 1 9 
dt 4 82 328 


att = 4, 
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Chemistry PART - Il 


SECTION – A 


31. A 
Sol. 2MnO, + H,O + Г ——>2Mn0O, + 20H. +10; 


32. D 
Sol. a 
9-55-50 
+ | HO—B о B—OH |[:8H,O 
ENa 27, : 
кет 
ОН 


В,Н, +6H,O—>2H,BO, + 6H, 7 


33. C 
Sol. li е 
Н,С--0Н > CH5— CH А 
Vinyl chloride PVC 
PVC is a plastic. 
34. B 
Sol. ІЕ; has sp°d® hybridisation. 
35. C 
Sol. nH, -8/2-4 
So s el 
64 2 
Рн пн; | 
Pso, nSO, 
36. A 
Sol. 6 


37. B 
Sol. In the given process temperature, first increases then decreases. 
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38. B 

Sol. P can form dr - dr bond with transition metals. 
39. D 

Sol. [H] =10° 


TAT STAT 
40. A 
41. D 
Sol. Accepted transitions 
1 5-1 
2 5-4-1 
3 5-3-1 
4. 5-4-3-1 
42. С 
43. С 
So. [Ni(CN), |) ——>dsp? 
[МС] ——>sp* 
| Е(Со), |-——> dsp? 
| Ag(NH, ), | —>sp 
| Co(H,O), | ——>d’sp° 
Cro? ——>d’s 
44. D 
45. C 
46. B 
47. D 
Sol. O 
Zn-Hg, НСІ y Mg, ether 2 но” 
Mg Br 
Me Br Me Br Me 
Me 
48. D 
49. D 
Sol. mc AT = 20000 x Massof HC 
Mass of HC = 5x50 x 4200 
20000 
= 52.5 9 
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50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol А 


55 


Sol : 


56. 


Sol. 


57. 


Sol. 


11 


B 
All salts are of form PQ 


PQ(s)——2 P*(aq) +Q (aq) 
S S 

Kə = S. S = S? 

е +PQ(s)—P(s)+Q (aq) 


, 0.059 : 
Е-Е -——log[Q ] 


E=0 
E? « 228 Кы 
С 
1 1 1 
Besos 
(s : 2. 
AR 
is 1 
AR -1 
C 
X y pi^ 


log% =logK + ЦодрР 
m n 
1 = tan30° P=1atm 


log% =logK 
m 
As log K = 0.477 
== 3g per 1 g of adsorbent 


D 

AH ЖЕГЕН = Ea.) = Ea, 

q-p- Ea -r 

D 

SiO» in bauxite 

Si in pig iron 

A 

SN' reactivity depends upon stability of carbocation. 
C 

4LiNO, —— 2Li,0 + 4NO, +O, 
A 


a, = edge length of a form 
ар = edge length of B form 
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58. 


59. 


Sol. 


60 


Sol . 


SiO, + 4HF —— SIF, + 2H,O 


d OH 
OH OH 122) 
он Н 
OH о 


В 
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Mathematics PART - Ill 
ЅЕСТІОМ – A 
61. В 
2 
| | | 2!) 4!x3! 
Sol, Ё i Е B ede Me ш ag ) 41х31 10х9х8 | 
41(2)) (2!) N 412) 6!x 7! 5! 
62. B 
Sol Put tan” be 23 -1 
X 

63. B 
Sol. Circumcentre is point of intersection of perpendicular bisector of sides and perpendicular bisector 

an 

х+у+7 = 0 

х-2у-4-0 

Circumcentre is (-6,-1) 
64. B 
50. Tax- 

1-Ч 
| мав 
22 1+0 
" mi 
21-Іп2 (ап ^u]. 
= ліп2 
8 
65. А 
i j k 
Sol. Vector perpendicular given lines |1 -1 1 
0 1 -3 

Ц3-1)- j(-3)+k(1-0) = 2i «3j -K 

Required line is r = (i+ 2j -k) + ^ (2i +3]+ К) 
66. А 
Sol. Let m, and м; always sit together 

Number of ways to sit 8 men on normal table = 7! 

w; сап be sited іп 2 ways and rows 7 women can sited in 7! ways 

Hence, Rearranged number = 7! x 2 x 7! = 2 x (7!)? 

M, 

67. B 
Sol. Аѕ f(k — x) = f(k + x) 


Hence, f(x) is symmetric about x = k 
If o4 =p- then 02-04) 
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Оз-р-о4 then Q4 = P 4 


Q4 + 02+ Оз + ..... +O,=nkVneN 
68. A 
Sol. For skew-symmetric matrix 
а; = —aj 


Only six positions are to be filled using {+4, +3, +2, +1, 0} 
Number of ways = 9° 


69. С 
So.  -1«g(x)«1 
f(g(x)) is Bijective in v x e R and also f(g(x)) is differentiable 
70. B 
3cos2x-cos?2x соѕ2 2х +3 
Sol. ё — = 2-4 
cos? x -sin^ x (sin2x) 
qo 
4 
Now, x° - 382 4; x = +1 
71. C 
Sol. (140) = Cy + 1990.4 Cra? + 100 3... 
(=o) = (100, ес, i...) - T ес, + 16, х...) 9 с, — 96, -..) 
2 
( oj 1 (a 2| +36? 
2 4 
72. A 


2 
Sol. min (x, - d (7 -14-(ж- 4) - Jaxa) | = shortest distance between the curve 


(x + 4)? + (y – 7)? = 4 and y? = 4x 


73. B 
Sol. Vertices of rectangle lies on director circle of 
ты : 
aê bê 2k 3k 


Equation of director circle x? + y? = а? + p? 


AC = Na? +b? C 


AC? = AD? + CD? = AB? - BC? 


24а? +b? = (оқ) + (Зк)? D 


4(a? +b”) , 24(а? +b?) 
ЕТЕШ Area of rectangle = ЗК x 2k = 6К° = а. 


= 4(а? + b^) = 136°; k? = 


74. C 
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So.  -(peq)^p 


p q peq -(p«»q) q p^-q 
T T T F F F 
T F F T T T 
F T F T F F 
F F T F F F 
75. C 
2 
So. хх? = (хх)? -2zxx,-300; се = 30 
2 
стус olo 
10 10 
76. В 
Sol. Center of hyperbola is (—1, —1) equation of pair of asymptotes is 
5x? + 23ху — 10y? + 33x + Зу + X = 0 where passing through (-1,-1) 
A= 18 
77. B 
Sol. a 


as a,b,c are non coplanar vector 


,Х-хағх хаб 
а.Х-х;Б-Х-х,; 6.Х-х; 
х-(а.Х)а-(б.х)5-(6.х)6 


=. 84040 
xz 
2 
78. D 
i j k 
Sol. Normal vectoris |1 -2 3ļ|=i(2+3)-j(-1-6)+k(-1+4) =5i+ 7j+ 3k 
2 1 add 


Required plane is (f -ā)-ñ=0 

(T —(i+ 2j-2k))- (51+ Zi -3k) = 0 
=> 5х + 7y + 3z = 5 + 14-6; 5x + 7y + 3z = 13 
5-7-9-13 
452 +72 +32 


8 
483 


Distance of plane form (1, 1, 3) is 
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79. 


Sol. 


80 


Sol. 


81. 


Sol. 


82 


Sol. 


83. 


Sol. 


84. 


Sol. 


85. 


Sol. 


Let S = x? + у? + 29x + 2fy+c=0 
S,:x°+y?-9=0 

So: x? e y 2х + 4y+2=0 

Common chord of S and S, passing through (0, 0) 
Common chord of S and 5: passing through (1, 2) 


$-98120 
29x + 21у + с= 9= 0 = с= –9 
5-52 = 0 


29х + 2х + 2 у + 4у + c- 2 = 0 

This line passing through (1, 2) 

(2g + 2) x 1 + (2f + 4) x 2 + (-9)-2=0 
2g + 2f+10-11=0 

29 + 2f-1=0 

Locus of centre 2х + 2у – 1 = 0 


С 


lim (vx? +x+2-ax-b)=2 


X—00 


a=1;b= = required equation is (x — 1)? + (y + 3)? = 1 


Any point on curve x? + 4y? = 4 is P(2 cos 0, sin 0) 


2cos0- 2sin0 + 12 : a 1 5т 1 
РА = |————__|; PA is minimum if 0 = —; P 48-3 
45 | 4 | 42 
В 
OW GP eee хал 
dx 


Points on curve are (1, 13), (-1,-3) 
Equation of line are x + 12у – 157 20; x + 12у + 37 = 0 


e 
(P 19 +2° + (95...) (1P +1 +2? (ШУ...) e (121426 24-120)... 
36 
Ков нев 
36 
В 
ТІК. ах ТЕН (е?) ах ions . 
1 Пс е, lera aei (x)=f(a+b-x) 
2 =» t= 
2 
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86. 


Sol. 


87 


Sol А 


88 


Sol. 


89 


Sol. 


90 


Sol. 


17 


C 
Shown in the figure 


max(|x|, lyl) 52 
=> |x| <2 апа |у| <2 
Required area is 


2 | Е - 1 ак =[2(2x-1nx) f, 


1/2 


(4х2-2102)- (2-24 1) 
2 2 


8-21Іп2-2-2(іп 1 —In 2) 


6-41їп2 
С 
y = f(x) 
f(x)sin 2x + sin x — (1 + cos? x)f"(x) = 0 
dy sin2x sinx 
dx °1+cos?x 1+cos? x 
-| sin2x 
lf = e 1х -14cos?x 


sinx(1+ cos? x) 
dx = -cosx +C 


y(1+cos? х) “| 
| -008Х-0 


— 1«cos?x 

As y(0) = 0; с= 1 
_ 1-cosx 
14 cos? x 


14 cos? x 


D 


AITS-FT-III-PCM(Sol.)-JEE(Main)/19 


(2, 1) 


f(x) is polynomial of define n, then f(f(x)) is polynomial of degree 2n and 


х| (уа is polynomial of degree n + 2 
0 


X 


As f(f(x)) = «(Қой 5 (1) 


0 
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2п=п+2 

n=2 

f(x) is polynomial of degree 2 
f(x) = ax? + bx as f(0) = 0 
Differential (1) w.r.t. x 


f(f(x) t (x)= ШЕ хҚх) 


#(0) = 0 
Hence, f(x) = ах? 


X 


Now, f(f(x)) = x[t(t)dt 


0 
азе бы ашуы 
3 3 
2 
x 
f(x)2—— 
(9-5 
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PAPER -1 
Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01- 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (Il), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (11), (ili) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART - | 


ЅЕСТІОМ – А 
(More Than One Correct Туре) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


1. 


In the given figure radius of the conducting sphere is increasing Q 

according to the relation R = vt. A point charge q is fixed at 

distance ‘a’ from centre of conducting sphere. The current а 4 
flowing іп the earthen conductor at the instant when R < ais 


(A) X away from sphere 


(B) x towards the sphere 


(C) due to the reason that potential of sphere is always zero 
(D) due to the reason that field inside sphere is changing with 
time 


A fixed point charge Q is at origin. At t = 0, a charge q with mass m is at x = a with leftward 


velocity Vo which satisfies sag = 3mv$. The particle turns around and starts to move rightward at 
a 


the position b « a. 
(A) the ratio b/a is 6/7 
B) the ratio b/a is 3/7 


(B) 
(C) the velocity of the particle at a large distance from the origin is У7у, 
(D) the velocity of the particle at a large distance from the origin is zero 


A non — conducting disc having uniform positive charge Q, is rotating about 


its axis with uniform angular velocity о. The magnetic field at the center of Q 
the disc is. 
(A) directed outward 
(B) having magnitude pae 
4лВ 
(С) directed inward 
(D) having magnitude шае 
21А 


Space for Rough work 
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From a cylinder of radius В, a cylinder of radius R/2 is removed, as shown. 
Current flowing in the remaining cylinder is І. Magnetic field strength is 


(A) zero at point A (B) zero at point B 
Hol ; ші | 
С) —— at point A D) —— at point B 
ЗлВ 4 () ЗлВ Р 
The switch in figure is connected to position a for a 1000 " 
long time interval. At t = 0 the switch is thrown to MM 


position b. After this time 
(A) the frequency of oscillation of the LC circuit is + 

200 Hz —— 12.0V = 1.00uF 
(B) the maximum charge that appears on the KE 


capacitor is 12 uC 
(C) the maximum current in the inductor is 38 mA 


(approx.) 
(D) the total energy the circuit possesses at t = 3.00 
sis 72 uJ 
Two point coherent source of light of wavelength D, D=1m 


each placed as shown in the figure. The initial phase 
difference between the sources is zero (D>>d). 


(A) The shape of fringes on screen is circular d ! O 
: НЭГ : : : 1 
(B) First minima on screen is at distance from point O < рг 
is 10 ст d — 4.80 


(C) Total minima on screen is 10 
(D) Point O is a point of neither minima nor maxima 


Space for Rough work 
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7. Figure shows an early method of measuring the speed of light that makes use of a rotating slotted 
wheel which rotates with constant angular velocity. A beam of light passes through one of the 
slots at the outside edge of the wheel, travels to a distant mirror, and returns to the wheel just in 
time to pass through the next slot in the wheel. One such slotted wheel has a radius of 5.0 cm 
and 500 slots around its edge. Measurements taken when the mirror is L = 500 m from the wheel 


indicate a speed of light of 3.0x10° Km/s . Which of the following statements are true regarding 
this experiment? 


Light source Perpendicular 
to light beam 


Rotating 
slotted wheel 


A) The angular speed of the wheel should be 1200лгаа/ s 
B) The angular speed of the wheel should be 1800лгаа/ s 
С) The linear speed of a point on the edge of the wheel should be 307rad/ s 
D) The linear speed of a point on the edge of the wheel should be б0лгаа/ ѕ 


( 
( 
( 
( 


Space for Rough work 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 8, 9 and 10 by appropriately matching the information given in the three columns 
of the following table. 


A block of mass 1 kg is placed on a rough horizontal surface of coefficient of friction u =0.2. A force is 
applied on the block horizontally whose variation with time is shown in the figure. 


u=0.2 
Column + 
(1) Velocity of particle (i) |і-1 sec (Р) | Моп 2его 
(M) | Acceleration of particle (ii) | t=4 sec (Q) | Zero 
(Ш) | Friction force (iii) | t= 35 sec (В) | Greater than 1 М 
(IV) | Friction force (iv) | t= 1.5 sec (S) | 1N 
8. If we consider the velocity of the block, 
(А) (1) – (i) - (Q) (B) (I) - (ji) - (Q) 
(C) (I) – (iii) — (P) (D) (I) – (ii) — (P) 
9. If we consider the acceleration of the block, 
(A) (Il) — (i) — (P) (В) (Il) — (ii) - (P) 
(C) (11) - (iv) - (P) (D - (iv) - (Q) 
10 If we consider the friction force acting on the block, 
(A) (II) — (ii) - (R) (B) (III) — (i) - (R) 
(C) (1) — (i) – (S) (D) (ІІ) — (iv) - (S) 
Space for Rough work 
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Answer 11, 12 and 13 by appropriately matching the information given in the three 
columns of the following table. 


A rigid, massless rod has three particles with equal masses attached to it as shown in figure. The rod is 
free to rotate in a vertical plane about a frictionless axle perpendicular to the rod through the point P and 
is released from rest in the horizontal position at t = 0. Assume m = 1 kg апаа = 1 m. 


2d/3 
( e 26 Р my \ 
а а 


Column 4 Column JI Column -lil 
() | The angular acceleration of (i) | 10 (P) | Maximum 
the system (in rad/s?) 
(M) | The kinetic energy of the (ii) 5 (О) | Att- 0 
system (in joules) 2 71 
(Ш) | The angular momentum of (ii) | 30 (R) | Minimum 
the system (in kgm*/s) z 
(IV) | The speed reached by the (iv) 35 (S) | Zero 
particle labelled 2 (in m/s) 2 ES 
11. Angular acceleration of the system 
(А) (1) – (i) - (Q) (В) () – (i) - (Q) 
(C) (I) – (iv) - (Q) (D) (I) - (іі) - (Q) 
12. Kinetic energy of the system 
(A) (II) — (ii) - (R) (B) (Il) — (i) – (P) 
(C) (1) — (iii) — (S) (D) (II) — (iv) — (P) 
13. Angular momentum of the system 
(A) (ІІ) - (iv) — (P) (B) (ІІ) — (ii) — (R) 
(C) (II) — (i) — (R) (D) (ІП) — (iii) — (P) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


Figure shows two coherent microwave source S, and P 

S» emitting waves of wavelength D and separated by a Т 

distance Зр. For D << D and y #0,the minimum value 5, 3D 5, y 
«— —» 


Га .-----5--------- 
of y for point P to be an intensity maximum is щш = р = О 
n 


Determine the value of m+n,if m and n are coprime 
numbers. 


In a Young's double slit experiment, the two slits are 


illuminated by a monochromatic light source S of S S 
1и 
wavelength 400 nm. О 
“7 |4- 10 um ү 
If 58,-10 ит and SS, is 50 ит, find the number of | ли 
maxima formed on screen. S2 
e 


A hydrogen-like atom of atomic number Z is in an excited state of quantum number 2n. It can 
emit a maximum energy photon of 204 eV. If the makes a transition to quantum state n, a photon 
of energy 40.8 eV is emitted. Find the value of n. 


Find the ratio between total acceleration of the electron in singly ionized helium atom and 
hydrogen atom (both in ground state). 


Nuclei of radioactive element A are produced at rate ЧЭ at any time t. The element A has decay 


; N. 
constant D. Let N be the number of nuclei of element A at any time t. At time ЯЛ 


Nto -D t$ 
2 


minimum. Then the number of nuclei of element A at time t = tọ is found to be . Find 


the value of N. 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


19. 


20. 


21. 


22. 


23. 


24. 


Which of the following is/are ore of Cu? 
(A) Chalcopyrites (B) Chalcocite 
(C) Cuprite (D) Bornite 


Which of the following is/are true statement(s)? 
(A) ВСІ, > AICI, > InCl, (lewis acidic strength) (В) ВЕ, < ВС, < BBr, (Lewis acidic strength) 


(C) NH, « PH, « AsH, (Reducing power) (0) (C,H, ),O > NH, > H,O > PH, (Bond angle) 
Which of the following on reaction with water will produce polyprotic acid? 

(A) В,О, (В) N,O, 

(C) P,O,, (D) Maleic anhydride 

Which of the following reactions is/are exothermic? 

(A) SO, +O, — SO, (В) Н,5,0, - H,O ——2H,SO, 
(C) CO « 50, --->СО, (0) В.Н, +O, ——>B,O, -Н,О 
Xanthoproteic test is given by 

(A) Tyrosine (B) Tryptophan 

(C) Phenylalanine (D) Glycine 

Lassaigne’s Test for the detection of nitrogen will not fail in the case of: 

(А) МН-СОМН; (B) МН:СОМНЫН:. НСІ 

(С) NH2NH». НСІ (D) PhRNHNH;. 2 НСІ 


Space for Rough work 
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25. Which of the following can have meso form? 
Me 


Br 


(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 26, 27 and 28 by appropriately matching the information given in the three 
columns of the following table. 


Column 4 Column JI Column -Il 
(1) Dil. NaCl solution (i) | After electrolysis solution (P) | One of the product is СІ; 
becomes alkaline during electrolysis 
(M) | Aq. CuSO, solution (ii) | After electoolysis solution | (Q) | One of the product is H2 
becomes acidic during electrolysis 
(Ш) | Pure water (iii) | No effect on pH of (В) | He and О» are the 
solution due to product of electrolysis 
electrolysis 
(IV) | Aq. AgNO; (iv) | Solution is acidic before (S) | Metal deposition at 
electrolysis cathode and О» evolved 
at anode during 
electrolysis. 
26. Which of the following option is correct? 
(А) (IV) – (ii) - (S) (R) 


(C) (I) – (ii) - (R) 


Space for Rough work 
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27. Which of the following option is correct? 
(A) (11) - (iv) - (R) (В) (1) — (ii) - (R) 
(С) (I) — (i) - (P) (D) (IV) - (iv) - (P) 
28. Which of the following option is correct? 
(А) (11) — (iii) — (R) (B) (IV) – (i) - (P) 
(C) (1) – (ii) - (А) (D) (11) - (iv) - (S) 


Answer 29, 30 and 31 by appropriately matching the information given in the three 
columns of the following table. 


Column -1 Column JI Column -lil 
(1) Boron +Н,О—© ›'х' (i) | No reaction (P) | Boron 
(II) BH, +Н„О—7° y (ii) | Vigorous reaction (Q) | B2Os is the product 
(I) | LO, +H,O——>P+Q (iii) | Acid/s are the product (R) | ‘P’ or 'Q' + ethylene 
glycol > formaldehyde 
(IV) | ClO, +H,O——>R (iv) | Base/s are the product (S) | R + Benzaldehyde ^ 
benzoic acid 
29. Which of the following option is correct? 
(A) (1) — (ii) - (P) (B) (Il) - (ii) — (Q) 
(C) (II) — (iii) — (R) (D) (IV) - (iii) - (S) 
30. Which of the following option is correct? 
(А) (1) — (i) - (P) (B) (II) — (ii) — (R) 
(C) (II) — (iii) — (P) (D) (ІІ) — (ім) - (Q) 
31. Which of the following option is correct? 
(A) (11) — (iii) — (R) (B) (Il) — (iv) - (P) 
(C) (I) – (i) - (P) (D) (I) - (ii) – (Q) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


Calculate Z + A. 
net eae Вг/ССІ, 


е X— Z 


С--С--С-С -- 


Na/liq NH3 ү Вгг/ССІ, А 
— e 


~ o: 


For the reaction 2NO + H, —> N,O + H,O at 900 K, following data are observed. 


Initial Pressure of NO Initial pressure of H, Rate 
0.15 0.40 0.02 
0.075 0.40 0.005 
0.150 0.02 0.10 


The order of reaction is 


The pyrolysis of an ester follows a first order process and its rate constant can be expressed as 


Ink = 78.09 – а 


. where К is given іп the min”. The time required for 25% reaction to 
complete at 227° C will be hr. 


From the given compounds number of compounds that will give positive carbylamine test will 
be қ 

М, М dimethyl Aniline 

2, 4 Dimethyl Aniline 

N- methyl — o — methyl Aniline 

O - methyl benzyl Aniline 


Number of ambident nucleophlie from the following are 
---ОМО, --ОСН;, --СМ, --СМО. 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


K=n n 
37. lim ae a- be Where a,b el and "e". Natural base lies between 2 & 3. Then, correct 
n>% Коо П (K +3) 
option is 
(А) |al+|b|- a? +1 (В) (а-01-1 
(С) [а[ +103 (D) |a-b|-bf +] al 
5 2-1 
38. If f(x) = хе" + [et (x -t)dt and g(x) = | LO en 
0 
2 -f(In5 2-f(In5 
ду СШ aye в) 2210195) _5,5 
1-105 1-105 
(С) g(x) <1 (D) о(х)>-1 
1+x? 
39. If f(x) r for x > 0 the least value of f(x) is B at x =a, then 
+X 
(A) B = 20 (B) В-20-1 
(C) a? +B = 1 (D) ja? - | - 1 


1 


40. If 2 + | 3 =12 and 2 - 3 =4 Yx,y eR, then correct option is/are 
х +y y 


2 xX? + 
1 
(A) |x| -|y| -3 (B) Mav oe 
3 
(C) |+ = = (D) х2 +y?’ =5 


Space for Rough work 
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42. 


43. 
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oe cos ' (1- [xJ).sin" (1- {x}) 
203. (1-3) 


here {.} denotes fractional part of x then; 


(A) Lt f(x) = v2 Lt 100 (B) Lt f(x) = v2 Lt f(x) 
т 
(бул 5545 (D) Lt f(x) = 22 


b a+b 
If | |sin x|dx -88| [cos x|dx = 9 then; 
a 0 
(A) ab = 9л (B) b-a = 4x 
b b 
(C) [ xsinxdx = 2/2л (Р) [ xsinxdx --2У2л 
а а 


cosx+1 cos*x 1+5іп2х 
If A(x) = | -sinx -віп2х sin2x |, then 
sinx  2?sin2x -2%с052х 


л/2 л/2 
(А) [ A(x)dx=4 (в) | A(x)dx =~4 
с) fa(xjax=4 (D) | л(да--4 
1/2 1/2 


Space for Rough work 
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(Matching Type) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 44, 45 and 46 by appropriately matching the information given in the three 
columns of the following table. 


Consider four distinct positive real numbers a, b, c and d. 


Column 4 Column Jl Column 41 
(1) а, b, c, d are in A.P. (i) ab + cd > 2bc (P) | ac «bd 
(M) | a,b, c, dare in G.P. (ii) | bc» ad (О) | ab +cd > 2аа 
(ШУ) | ab, bc, cd are in G.P. (iii) | ab-- bc < ad (R) | ab+bc+cd> Заа 
(IV) | ab, bc, cd are in H.P. (iv) | a+d>b+c (S) | a+c<b+d 
44. Which of the following options is correct? 
(А) (I) – (iii) - (Q) (B) (I) - (ii) – (R) 
(C) (IV) — (iii) - (P) (D) (IIl) — (ii) — (R) 
45. Which of the following options is correct? 
(А) (11) - (iv) - (R) (B) (I) - (iii) — (P) 
(C) (111) — (ii) — (R) (D) (IV) - (iii) - (Q) 
46. Which of the following options is correct? 
(A) (1) - (ii) - (S) (B) (I) - (iv) - (P) 
(C) (IIl) – (i) - (Q) (D) (IIl) — (ii) — (R) 


Space for Rough work 
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Answer 47, 48 and 49 by appropriately matching the information given in the three 
columns of the following table. 


Column 4 Column -I Column —ll 
(x +1 
(9: |" m -ax-b]=0 , (0 |а=2 (P) |beR 
then 
() | lim(t-axebx*) -6 then | |а=5 (Q) | 8-2 
(Ш) у 8°, ы (ii) | a 2 1 (R) | b 2-1 
(IV) lim | (x? -x«1)- ax b| =0 (iv) |а--1 (S) | b= 5 
47. Which of the following is correct? 
(А) (1) — (ii) — (R) (В) (I) — (iii) — (R) 
(C) (1) - (iii) - (S) (D) (1) - (iv) - (P) 
48. Which of the following is correct? 
(A) (II) — (ii) — (P) (B) (II) — (ii) — (R) 
(C) (Il) - (iii) – (Q) (D) (Il) - (iv) – (S) 
49. Which of the following is correct? 
(A) (11) — (ii) - (R) (B) (IIl) — (iv) — (R) 
(C) (IIl) - (i) - (Q) (D) (IIl) — (ii) — (S) 


Space for Rough work 
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SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If x «y 23 is tangent at (2, 1) on hyperbola, intersects asymptotes at А and B such that 


AB - 842 . If centre of hyperbola is (-1, —1), then least possible value of sum of semi-transverse 
axis and semi-conjugate axis is pva , where HCF (p, q) = 1 and Ja is irrational number. Then, 
(p+q) is equal to 


If Ө is acute angle of intersect between two curves x^ +5y* = 6 and у? =x, then coté is equal 
to 


If 8 harmonic means are inserted between two numbers a and b (a « b) such that arithmetic 


H,-a). 
mean of a and bis 2 times equal to geometric mean of a апа b, then E 2 is equal to 
ШЫЛ. 


If y = 2 is directrix and (0, 1) be the vertex of parabola x° + Ay +u = 0 then; (A-p)=? 


The minimum number of real roots of (x? + 3x +а)(х? +ах +1) =0 equals 


Space for Rough work 
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PAPER -1 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -1 
SECTION- A 
1. А, С 
Sol. Potential of sohere 
359 а оаа 
R а а 


dQ -qdR qv 


Current flowing to the sphere | = 
dt adt a 


So current flowing away from sphere = -l = x 
2. A,C 
Sol. Q v =0 Vo E q 
9---------%-----%--98--- 
Х- 0 Х = р х= а 


Applying conservation of energy: 
1 ту? а коа Е коа 
2 а р 


solve to get B E 5 

Again apply conservation of energy between x = a and x = о. 
| ту + Коа _1 уг 

2 2 


Solve to get v = V7v, 


3. A, D 
Sol. Consider a ring of radius x and thickness dx. 
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Sol. 


Sol. 


Sol. 


dx 


Ой 


Equivalent current in this ring = 5, «charge on ring 
T 


dB (due to this ring) = fo 228a) 


C, D 


Hoir 


We can consider the given cylinder as a combination to two cylinders. One of radius R carrying 
current 1 in one direction and other of radius R/2 carrying 1/3 in both directions. 
At point A: 
_ Ho(!/3) +0 Hol 
2n(R/2) 3nR 


At point B: 
p= Hof AE Reo 24 
2 тВ° 2 3xR 
B,C, D 
(A) The frequency of oscillation of the circuit is f = цээж 1 -503 Н2 


2xVLC (01100 н/(1.00х10%) 


(В) Тһе maximum charge on the capacitor is Q = Ce = (1 00x 10°F) (12.0 V)=12.0 uC 


To find the maximum current |, we equate 5С: - sur, 


Then solve for I, to obtain 


-6 
| а 1002107 F ааа 
0100H — 


RETIS total energy the circuit possesses at t = 3.00 s and at all 
-2 C2- -6 = 
U= 26: - s(t 00x10 5F)(12.0 УУ = 72.0uJ 


A, B, C, D 
(A) The line joining point source S, and 5, is perpendicular to screen. Hence, shape of fringe is 
circular. 
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(B) The path difference at point P is 


P 
dcos0 | 
0 
d O 
Ax = dcos0 
20; D 
For the minima. Ax = © 
г. dcos0 = p. or Sache: 
2 2d 
у Du ges йу... 0 


or 


= or 
[p?.y2 24 D?+y? 4d? 4x 4.87 
ог 92.16y? -1-у? or 91.16y? =1 
„у=0.1т=10 cm 


(C) Ax = dcos = (2m -12 г т--4,-3,-2,-1,0,1,2,3,4,5 


Thus total number of minima is 10. 
(D) The path difference at point O is Ax = d = 4.8D. Hence, it is neither a point of maxima nor a 
point of minima. 


A, D 
In the time light takes to go from the wheel to the mirror and back again, the wheel turns through 
an angle of 

REEL T 


= —— = — rad 
500 250 
That time is t = 8 eon) 5225 х1025- To s 
C 3x10 m/s 3 3 
So the angular velocity of the wheel is 
Tt 
0 250 rad 
=i = 12007 rad/s 


t (10/3)x10%s 
If ris the radius of the wheel, the linear speed of a point on its rim is 
v = or -(1200л rad/s) (0.050 m) = 60x m/s. 


A 


tether 


F=f, at equilibrium 


= uN = umg 

B 

F-f -MA 

АЕ! 
М 
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11. D 
T 
Sol. E 


| = moment of inertia 


12. В 
Sol. Kasten = Kı +K; + Kg 
When Vras > KE nax 


13. A 
Sol. Angular momentum = lo 
SECTION – C 
14. 7 
Sol. 
WE 5 у 
xo 4 
1 3D 5; 
4. — ——— — — —————— — —»| 
D 
Path difference = 3D cos0 = 2D > cos0 - 2/3 
DV5 


y = Dtan0 EX >m+n=5+2=7 


15. 5 

Sol. Неге, Ax = dsin0 - (SS; - SS,) 
= dsin0 – 40 um2mX 
or d sind = тА + 40 um 
у2—1< 5110 «1 

Р mx100x10° 

10x10 

or – 2500 <1000m+1< 2500 

or -2.5<т<2.5 

or ..т--2,-1,0,1,2 


or —1 1 40x10 <1 


16. 2 
Sol. Let ground state energy (іп eV) be Е; 
Then from the given condition 


E 
E, -E, = 204 eV ае = 204 eV 


>E, (2-1) =204 ем ........... (1) 
апа E,, - E, = 40.8 eV 
E, Е, | 3 | % 
=> E = 40.8 eV БИП 
4n? m  " лг? (i) 


аа а а р а анана: 
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1 
d 
2 
From euqation (i) and (йн =5=п=2 
4n? 
17. 8 
v? 
Sol. Acceleration a oc — 
r 
2 23 


7 n 
where v с — and r x — = ао -7 
n Z n 


Since both are in ground state i.e., n = 1 


3 3 
S Sv c Сй -(?) 08 
ан Zi 1 1 


18. 2 
So. 2. »н 
dt 
2 
For Nis be minimum; EN a 
dt dt? 
2 
n EM E ӨМ ад x(t? àN) =0 
dt? dt 
_ 542 
эн аль 
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Chemistry PART -II 


SECTION- А 


19. A,B, C, D 
Sol. ais CuFeSs, b is Cu?S, c is CusO, d is CusFeSs 


20. A, B, C, D 
Sol. (a) In BCl3. 2P orbital of B will overlap with lone pair of Lewis base while in AlCl; it is З P orbital 
of Al. 
(b) back bonding is reason 
(c) bond strength decreases so reducing power increases 
(d) bond angle іп PH; : 93.5? 
Bond angle in NH3 : 107° 
Bond angle іп H20 : 104.5? 


Bond angle in (C,H, ), O is greater than 109°.28 


21. C, D 

Sol. B,O, +H,O——>H,BO, 
N,O, +H,O——>HNO, 
P,O,, +H,O——->H,PO, 


Maleic anhydride + H,O —— || 
н/ COOH 
Maleic acids 


HPO; & maleic acid аге polyprotic acids. 


22 А, В, C, D 


Sol. All are exothermic reactions. 

23. A, B, C 

Sol. Xanthoproteic test is given by such amino acids which contains aromatic groups that derivatives 
of benzene. 

24. A, B, C 

25. B, D 

Sol. МІ Ме 


(В) 


2 chiral carbon but has POS 


(D) Do even no of exchanges at top chiral carbon we get COOH 
has POS with 2 chiral carbons. 


m 
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Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 
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202 


(9) 


Р no reaction y > H3PO3 
P + Q > HIO; and HIO} 

R > HCIO, 

Reaction q is vigorous 


A 
A 


SECTION- C 


3 

(Z+A) = 

X = Cis — But - 2 ene 
Y = Trans But — 2 ene 
Z = Racemic mixture 
A = Meso compound 


3 
Let the rate law es Rate = ЗЕ; Ї Ел T By putting the different values and soling 
And soling we will get 

Rate =k Em" | Еж ] 

Огаег-2-1-3 


2 


Ink = 78.09 – 06 —6.06 
500 


log k -2.344х107 шіп”! 
222 2.303 

U^ 2.344x107 
= 123.06 min = 2 hrc 


byl.333 


2 
Only primary amine will give carbylamines test. 


3 
—OCH, is not ambident nucleophlice 
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Mathematics PART -IlI 
SECTION - A 
37. B, C, D 
nd k=n "p. u E 
Sol. х im а ау K+3) e e'd, 


: 
= х°е* |, -[2х.е* dx 
0 


= e-2[xe T - ва 
0 


- e-2(e-(e-1)) - e-2 Ss : 


38. А,С 
Sol. ~ f'(x) 22xe* 
> f(x) --2е” (х +1)+с 


1(0)=-2+с=с=2 

f(x) =2-2.e% (x +1) 

ef (x) = 2e* - 2x-2 1 
= e* (f(x)-2) =-2(x+1) = 

= (2-f(x))e* =2(1+х) 


x =In5 
= (2-f(In5))5 = 2x (1--In5) 


g(x)=(1+x)e™ 


39. АС 
So.  -a-242-1-a? =3-2V2 
&p-2/2-2 .o?«p- 
В = 2% 
40. A,B,C,D 
Sob. xe! ED (i) 
15 | 1 | 
1+ 5 5 
х +y 
and ys ox L "m (ii) 
Lacum: 
y 
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41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


Put x? +y? = - and add (i)? and (ii? 


Put и+ == у= у = pr se 
5 

>4=5o0r— 
2 -1 
; = (2, 1 nm IN 
(x у)=( 9 (2 =) 


x20 = {x} =1+х 


біп (-х)сов (-х) _ 


9 
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lim f(x) = lim 
хәб” хэд /2(1+ x).(-x) 


& for x >0* = {x} = х 


sin'(1-x)cos (1-х) m 


lim f(x) = lim = 
x30" 09 x20 J2x(1- x) 2 
B,D 

| sinxdx =2 

0 
= b-a=4n 


a+b 
| cos xdx =9 
0 


> аке 
2 
аш pre 
4 4 
B, D 
f g h 
A(x)=|f' g' h' 
f" g" h" 
f g h 
шА(х)-1 g' h' 
е" g" h" 
B 


тю > Jac and c > а (- AM.» GM) 


2/2 
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= bc > Vabcd => bc > ad 


286 ande» 200 (v AM. > HM) 
с б-а 


4abcd 
(a+c)(b+d) 
= (a+c)(b+d)>4ad 
= ab + bc + cd > Заа 


=>be> 


45. A 


Sol. азер апа хэв? 


>с es AM. > GM.) 


>a+c>2bandb+d>2c 
= (а+с)+(0+4) > 2(0+с) 
>at+d>bic 


vb» габ anae seed: 
a+c b+d 


= ab +bc + cd > Заа 


( GM. > HM) 


46. C 
Sol. ~ i Cd bc (.AM»GM) 
=> (ab + cd) > 2bc 
s bc» 2(ab)(cd) (% GM. > H.M.) 
(ab +cd) 
=> (ab + cd) > 2ad 
47. B 
48. A 
49. C 
SECTION- C 
50. 9 
80. > 2 Ур ог - 442 
EO з 


Ё А(-2, 5) & B(6, -3) 
ч“ area of ACAB = 20 
> sum 2420 445 


51. 3 

Sol. х? +5х-6=0 
=> (x-1)(x+6)=0>x=1 
SAXr5y =6........ (i) tangents 
& y = —(x 1) ......... (ii) 
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52. 


Sol. 


53. 


Sol. 


54. 


Sol. 


11 
ELEAL 
tan0 = 5 2322 
"NI. 
10 
a+b 5 
—vab 
2 225 
а_1 
b 4 
Н,-а 8х5 —8х =2 
а-Ң, 
x? --4(у-1)һав directrix 
у-1-1 
у-2 
Х-4 
р==4 
Х-ы-8 
A, =9-4a => A, +A, =а? – 4а+5 
Ap =а? -4 =(a-2)°+1>0 
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PAPER - 2 
Time Allotted: 3 Hours Maximum Marks: 231 
General Instructions: 
e The test consists of total 69 questions. 
• Each subject (PCM ) has 23 questions. 
• This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
e Each Part is further divided into Three Sections: Section-A, Section-C & Section-D. 


Section-A (01 - 03, 24 - 26, 47 - 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (04 - 08, 27 - 31, 50 - 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer. 

Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (09 - 10, 32 - 33, 55 - 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries 43 
marks for correct answer. There is no negative marking. 


Section-C (11 - 20, 34 - 43, 57 - 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 - 23, 44 - 46, 67 - 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and - 1 mark for wrong answer. 
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Physics PART - | 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. In the diagram shown, the charge «Q is fixed. Another V 
charge + 2q, is projected from a distance R from the fixed 
charge. The minimum separation between the two charges 30? 
1. | 
when the velocity becomes ae of the projected +Q M, +2q 
velocity, is (Assume gravity to be absent) R 
(A) Bp (В) V3 R 
(c) iR (D) 4R 
2 
2. A conducting sphere of radius R and charge Q is placed near a : 


uniformly charged non-conducting infinitely large thin plate having 
surface charge density c. Then find the potential at point A (on the 
surface of sphere) due to charge on sphere 


here K = L 0,=— 
4n є, 3 


(A) k8- д (By e. 
R 46 R 26 
(C) ка (0) None of these 
3. Two heavy right circular rollers of radii R апат respectively rest on а P 


rough horizontal plane as shown in figure. The larger roller has a 
string wound around it to which a horizontal force P can be applied 
as shown. Assuming that the coefficient of friction u has the same 
value for all surfaces of contact and the smaller cylinder should 
neither roll nor slide. The minimum coefficient of friction so that the 
larger roller can be pulled over the smaller one is 


r r 4 

a E e (ғ 
r r 

(С) зуе (D) үк 


Space for Rough work 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. 


Two point coherent sources separated by d = 2D emits light of 
wavelength D in phase. A circular wire of radius R(R >>D )has its 


centre at point O. 

(A) Points A, B C and D are points of maxima 

(B) Total number of maxima on screen is eight 
(C) Total number of minima on screen is eight 
(D) None of the above 


As shown in the figure a liquid of density p is standing in a sealed container to a height h. The 


container contains compressed air at a gauge pressure of P. The horizontal outlet pipe has a 
cross-sectional area is A/2 at E. Find the correct options. 


A* °в ec ee 


1/2 
(A) The velocity of liquid at C will be 4 
р 


1/2 
(В) The velocity of liquid at С will be Ed 
p 
1/2 


(C) The discharge rate is given by A p4 pgh) 
P 


(D) The discharge rate is given by Bip +pgh)"” 


2p 
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6. A light cylindrical tube “Т” of length X and radius 'r' containing air is inverted in water (density d). 
One end of the tube is open and the other is closed. A block ‘B’ of density 2d is kept on the tube 
as shown in the figure. The tube stays in equilibrium in the position shown. (Assume the 
atmospheric pressure is to be P, .). Pick up the correct statement(s). 


h 


v [B 


| air ite 


\ | 


ч» 


2 
(A) the volume of block B is ы 


2nr?l 


(B) the volume of block B is 
(C) the pressure of air trapped in the tube is Р, кедір + г) 


(D) the pressure of air trapped in the tube is P, кедір + 2 


7. А rod of copper, uniform along its length land of a rectangular cross section of sides of length a 
and width b(<a) has one end maintained at 100°C and the other end at 0°C . The rod is insulated 
so that no heat is lost from the sides. Let Q, be the amount of heat per second that is transmitted 
along its length, Q, the heat/s transmitted parallel to a and Q, the heat/s transmitted parallel to b 
across any section after the steady state conditions are reached. Then, 

(А) О, =constant, Q, >Q, #0 (В) Q, =0,Q, =Q, #0 
(С) Q,#0,Q, =Q, =0 (D) Q, =constant 
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8. The y-x curve at an instant for a wave travelling along x axis 
on a string is shown. Slope at the point A on the curve, as 
shown, is 53°. Which of the following is/are correct? 

(A) Transverse velocity of the particle at point A is positive if 
the wave is travelling along positive x axis. 

(B) Transverse velocity of the particle at point A is positive if 
the wave is travelling along negative x axis of the particle 
at point A. 

(C) Magnitude of transverse velocity of the particle at point A 
is greater than wave speed. 

(D) Magnitude of transverse velocity of the particle at point A 
is lesser than wave speed. 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 9 & 10 


КШ beam 


An accelerator produces a narrow beam of protons, each 
having an initial speed of vy. The beam is directed towards 
an initially uncharged distant metal sphere of radius R and 
centered at point O, The initial path of the beam is parallel 


Acceleration 
! 


to the axis of the sphere at a distance of (R/2) from the R/2 
axis, as indicated in the diagram. 
Axis of 
sphere 


The protons in the beam that collide with the sphere will cause it to become charged. The subsequent 
potential field at the accelerator due to the sphere can be neglected. The angular momentum of a particle 
is defined in a similar way to the moment of a force. It is defined as the moment of its linear momentum; 
linear momentum replacing the force. We may assume the conserved, Assume the mass of the proton as 
m, and the charged on it as e. Given that the potential of the sphere increases with time and eventually 
reaches a constant value. 


9, The total energy (E) of a proton in the beam travelling with speed v at а distance of r(r > R) from 
point O. Assuming that the sphere has acquired an electrostatic charge Q is 

(Ку 9 (В) less than 

Aref TEgr 


(C) greater than M 


(D) zero 
Тр! 
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After a long time, when the potential of the 
sphere reaches a constant value, the trajectory 


of proton is correctly sketched as 


(A) 1 


(B) 2 
(C) 3 
(D) 4 
SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 


0 to 9, both inclusive. 
= ) Find the value of x. 


Binding energy per nucleon of a fixed nucleus X^ is 6 MeV. It absorbs a neutron moving with KE= 
2 MeV, and converts into Y, emitting a photon of energy 1 MeV. If the Binding Energy per 


(xA 
(A +1) 


11. 
nucleon of Y (in MeV) is found to be 
In the given circuit, all the capacitors are initially uncharged. After closing the switch S, for a long 
time suddenly 5, is also closed апа kept closed for a long time. Find the total heat produced after 


12. 
closing S» (in joules). 
C 


y 
Tt 
J 


«—, 
E | | 
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Figure shows a ball of mass m connected with two ideal 
springs of force constant k, kept in equilibrium on a smooth 
incline, suddenly right spring is cut. What is magnitude of 
instantaneous acceleration (in m/s?) of ball? 


A thin glass plate of area A and mass m is 
hinged along one of its sides. The speed with 
which the air should be blown parallel to its 
upper surface to hold the plate horizontal is 


y n . Find the value of ү. The density of Glass plate 
p 


air is p. 


A soap film is made by dropping a circular frame of radius b in 
soap solution. A bubble is formed by blowing air with speed v in 
the form of a cylinder. Air stops after striking surface of soap 
bubble. Density of air is р. The radius of the bubble is R > b. The 


radius R of the bubble when the soap bubble separates from the 


ring is pr Find the value of B (where surface tension of liquid 
pv 


= 
is Т). 


In the figure shown AB, BC and PQ are thin, smooth, rigid wires. A 
AB and AC are joined at A and fixed in vertical plane. 
ZBAC = 20 = 9? and line AD is angle bisector of angle BAC. A 

liquid of surface tension T=0.205N/mforms a thin film in the 0,0 
triangle formed by intersection of the vires АВ, AC and РО. In the P 
figure shown the uniform wire PQ of mass 1 gm is horizontal and in 
equilibrium under the action of surface tension and gravitational 
force. Find the time period of SHM of PQ in vertical plane for small B C 


displacement from its mean position, in the form 2 and fill value 


of X. 
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17. 


20. 


Three identical ideal springs, each of force constant k are 
joined to three identical balls (each of mass m) as shown in 
the figure. O is centroid of the triangle. Initially, each of the m 
springs is in its natural length. Now all the three balls are 
simultaneously given small displacements of equal 
magnitude along the directions shown in the figure. The 
oscillation frequency of balls is ВК . Find the value of В. 
21 \ 2m 


Фб ---------------- 779 


Ап ant with mass т is standing peacefully on top of а horizontal, stretched горе. The rope has 
mass per unit length u and is under tension F. Without warning, a student starts a sinusoidal 
transverse wave of wavelength X propagating along the rope. What minimum wave amplitude (in 
mm) will make the ant feel weightless momentarily? Assume that m is very small and that the 
presence of the ant has no effect on the propagation of the wave. (Given: 
à = 0.5m, и = 0.1kgm", F = 3.125N,g = x5). 


In a car race sound signals emitted by the two cars are detected by the detector on the straight 
track at the end point of the race. Frequency observed are 330 Hz and 360 Hz and the original 
frequency is 300 Hz of both cars. Race ends with the separation of 100 m between the cars. 
Assume both cars move with constant velocity and velocity of sound is 330 m/s. Find the time (in 
sec) taken by winning car. 


Two identical wires are stretched by the same tension of 100 N and each emits a note of 
frequency 200 Hz. The tension in one wire is increased by 1 N. Calculate the number of beats 
heard per second when the wires are plucked. 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


21. A glass beaker of mass 400 g floats in water with the open end just touching the surface of water 
and half of the beaker filled with water. The inner volume of the beakers is 500 ст". What is the 
density (in g ст?) of the material of beaker? 


22. The equation for the vibration of a string fixed at both ends vibrating in its third harmonic is given 
by y = 2 cm sin [(0.6 са” )х |соѕ (5007 s") The length of the string is: 


23. An open organ pipe containing air resonates in fundamental mode due to a tuning fork. The 
measured values of length 1 (in cm)of the pipe and radius r (in cm) of the pipe are 
| =94+40.1r=5+0.05.The velocity of the sound in air is accurately known. The maximum 


percentage error in the measurement of the frequency of that tuning fork by this experiment, will 
be 
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Chemistry PART -II 


SECTION - A 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


24 “>-< ——————— A — B;Prodcut B is 
Br ether ii) H* 
Ph 
EE. 
Le (B) Ph—C==C—CH,—CH,—CH,0H 
(C) цасыг -СН, (D) Ph—CH,C=C—CH,—CH,—OH 
OH 

25. In a unit cell of AB if all the atoms along one of the tetrad axis of symmetry and one of the diad 


axis of symmetry are removed, then the resultant formulae of the unit cell will be (Atoms ‘A’ 
occupy all T.V. and atoms ‘B’ form fcc) 


(A) AsBe (В) А5В;: 
(С) АВ» (D) No change in formula. 
26. Consider the following reactions 
(I) Na,S,O, + dil HCI—— (1) Na,S,O, +Cl, + H,O +> 
(1) SO, +H,S—2> (ІМ) Н,6--Н,О,---» 
The reactions which give yellow turbidity аге 
(A) 11, HI] & IV (B) III & IV 
(C) I, II] & IV (D) |, II, HI & IV 
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(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


27. For aq. solution of potash alum, which is/true are 
(A) One gm eq of potash alum will give 1 gm eq of К“ 
(B) One gm eq of potash alum will give 1 gm eq of АГ" 
(С) One gm ед of potash alum will give 2 gm eq of 50% 


(D) = mole of potash alum will give 1 gm eq of SO 


28. If a coordination complex М(СО), is colored due to d — d transition & its CFSE corresponds to 
that wavelength which an electron emits on de — excitation from 4" orbit to 3 orbit in 


Li? ion. Find the value of CFSE for the given complex. (take Н, = 10’m')Ch = 6.62x 10 


(А) 9.53х10:7,) (В) 1.36 х107%,) 
(C) 1.97 x10 7?J (D) 2.59x107J 
29. Which of the following Newmann projection is correct for 2 — methyl butane? 
H H 
HV H H СНМе, 
(A) (B) 
сн; н HT Me 
CH, H 
H HEt 
HO H | 
(C) (D) 4 
M Et H M 
le Ка z 
H 
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Which of the following is correct order as per the mention property? 


COOH COOH COOH 
ES о: ° (acidic strength) 

COOH COOH COOH COOH 

(B) 
> (acidic strength) 
МО» 
ОН ОН OH OH 
МО» 
С 
(С) > > > (acidic strength) 
МО» 
МО» 


NH» 


NH3 NH; NH; 
OMe 
(D) > > > (basic strength) 
OMe 
OMe 
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SPM 


If a pressure of 2 atm is applied on solution, find what will happen. 
(A) Reverse osmosis takes place 

(B) Osmosis takes place 

(С) Na»SO, will move from solution to solvent side 

(D) Nothing will happen 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 


(B), (C) and (D). 


32. 


Paragraph for Questions 32 & 33 


M -М,---А 
(alkali Metal) 


A+H,O—>B+C Tt 
C+CaOCl, —>D Î +E +F 


D+ Сас, — 2 56 +H 


H+ O, —"?— One compound (gas) is proudced 


C+H,O——>l+ 


lower mol.wt as compare to C 


Which is true for ‘J’? 

(A) H is metal oxide 

(B) H gives Nesseler's test 

(C) Salt of H with strong base undergoes anionic hydrolysis to give alkaline solution 
(D) H can be obtained by treating D with H2O 
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33. 


Which of the following statements is correct? 
(A) Mis Na Metal 


В) С can be obtained by strong heating of (NH, ), Сі,О, 


(B) 
(C) The gas produced by combustion of Н is also produced by heating compound 4 
(D) Gas D сап not be obtained by heating NH4NOs 


SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


34. 


35. 


36. 


37. 


38. 


39. 


Compound (A) gives positive Lucas test in 5 min. when 6.0 gm of (A) is reacted with Na metal, 
1120 mL of H,is evolved at STP. Assuming A to contain one oxygen per molecule, the number 
of carbon atom per molecule in (A) will be : 


How many of following will give same SN' & SN’ products (excluding stereo isomers) ? 


Cl 
eee 


- CH, Cl 


Cl 


Calculate the pH at which an acid indicator with ka=1x10~ changes color when indicator 


concentration is 1x10? М. 


100 mL of hydrocarbon is mixed with excess of oxygen and exploded. Our cooling the mixture 
was reported to have contraction of 250 mL the remaining gas when passed through a solution of 
eq. KOH, The mixture shows a further contraction of 300 mL. Find the number of carbon atoms 
per molecule of hydrocarbon. 


The critical temperature and pressure CO» gas are 304.2 К and 72.9 atm respectively. If the 
radius of CO; molecules is 1.62 x 10 “cm. Assuming it to behave as Vander Waal's gas find x. 


30 mL of a solution containing 9.15 gm/lt of an oxalate K4H,(C2O.4);.nH5O are required for titrating 
27 mL of 0.12 М NaOH and 36 ml of 0.12 M KMnO, separately x + y + z is : 
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atomic mass of x was found to by approx. ах107. Calculate а. 


41. If Masbs has x pairs of enantiomers, 
М(АА); has y pairs of enantiomers & 
Ma,b,c, has z pairs of enantiomers 
Find the value of x 4 y 4 z. 
(a,b & c are monodentate & AA is symmetrical bidentate ligand) 


42. In how many of the following reactions black ppt is produced? 
(i) Ag +0, +H,S——> (v) | CuSO,+H,S—> 
(ii) Ag +H,S —> (vi) с480. Н,5---9 
(iii) Hg" +H,S—> (vii) СГ * dil HCI—> 
(iv) BEC. H,S——> (viii) | Fe** +NH,Cl+NH,OH——-> 
aq 


43. Which of the following species сап be oxidized by Os? 
HF,HCI,PbS, As(in маг), К,МпО,,Но,5О,,К1К,50, 
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SECTION - D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


44. If a sample of 2 — bromopentane shows specific rotation of + 30° & specific rotation of optically 
pure 2 — bromobentane in the 40°, find 96 of (d) 2 — bromopentane in the given sample. 


45. If Cu atoms form fcc (ABC АВС.............. ) and nearest distance between two 'A' layer is 84/6 nm 
then find the radius of atoms (in nm) that exactly fits into the octahedral void (do not round off) 
46. How many of the following reactions will release a gas as any product (at 25°C)? 
0 [NH;-0H8—— (vi) | PH, «NO, — 22a sear, 
(i) | Al+NaOH+H,O——> (мі) | NH, +CaOCl, —o 
(ii) Al(OH), + NaOH—— (vill) | SOCI, - HjO—— 
(м) | Ba+cold water —> (ix) | SnCl, +HCI+ O, — 
М) | (NH,), CO, —— 
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Mathematics PART - Ill 


SECTION – А 
(Single Correct Choice Type) 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


47. Let a, =1; and a, =n(a,_,+1) for n = 2, 3........... define P, | 1 = : | КҮРЕК 2 
а, а, а, 
Thenlim P, is 
(A)1+e (B) e 
(C) 1 (D) © 
48. If the roots of the equation x^ + ax? + bx? + сх + d = 0 are in geometric progression, then 
(A) 6? - ac (B) а? =b 
(C) а?” =с? (D) с? - a'd 
1/x 
49. (х) = mu then ШЕ x)dx = a and pro) dx = В 
TA (В) «21/2, B=0 
(C) a=-3, B-1 (D) а= 1/2, B=-1 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


50. If a tangent on ellipse at A (1, 1) intersect its directrix at B (7, —6) and S be the focus of ellipse 
and C (о, p) is the centre of ASAB , then 
(A) a *- B =1 (B) a-B=7 
(C) SC* - 20.5 (D) SC? «21.25 
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51. 


52. 


53. 


54. 


If curve A ={z:|z-3|+|z+3|-8} & B={z:|z-3|=K}, KeR' touches the curve ‘A’ 
internally, and given another curve C = {2 :| z -3| - |z «3 |= 4}, then; 

(A) A & C intersect orthogonally & k = 1 

(B)K-1 
(C) K = 3/2 

(D) B touches also C internally 


It f° (x)-3x^ f (x) x° =0, then jen is equal to 
x 


(А) f (x)+e (B —f(x)+e 
(с) 2f(x)+e (D) xf '(x)+e 


a 0 
If A= | 5 | апа det (2A? -2А) = 144, then possible correct statement is (for real part) 
a 


(A) tr(A)=6 (B) det(A) -9 
(С) det(A)=4 (D tr(A)=1 


If U(x) = xi + (sinx)] * (1 sinx)k V(x) =i «cosx(] - k) and w(x) =sinx(j+k), all are linearly 
dependent vectors for x =a, then | сап be equal to 


(A) 101 (B) 1001 
(C) 2012 (D) 2011 
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Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 55 & 56 


If f(x) & g (x) are two real valued functions such that 


| x 25А for х? #1 3 
f(sinx) + (соз х) = 2x-> and F (x)=) 3f (x) & g(x) = Р(х). 


0 for x? =1 


55. The range of f (x) is 


(C) ЕЗ 4 (D) none of these 


‚(хл 3 
56. Тһе only one solution of f (x)= sin |22) for = ё x nO is B. Then 


(A) I5 fj5a (B -l<B<a 
(С) 8>1 (D 8-1 
SECTION- С 


(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


57. If х2 +y? = 16 is director circle of locus of centre of a moving ellipse touches both the axes in first 


quadrant, then if major axis and minor axis are not fixed, then maximum value of product of semi- 
major and semi-minor axis is 
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X 


О“ (i7 1)x +1} (ix +1) 


, then (o7) «(S is equal to 
2017 


59. If сов (2-x*) + sin" (2-x*)- tan" x > = have no solution if x «a. or x> (for o.« p), then 


5 
60. I= hen "u and J = ка. then e’*’ equals ........... 
2) 
61. Position vector of a point A is (ai bj c£) and а +0? c? =4; and position vector of 


a ^ P^ 1 
another point B is (pi +4 + 2 and р2+4 +1? «9. Given ГАОВ-2сов" A where O is 


origin. If AQ is perpendicular to angle bisector of “АОВ i.e. line ООП where D lies оп AB, then 
value of 25|QD| =? 


Зх? +1 
do. зур == (x), where f(x) is a constant function in 0<х< V2, then minimum value of 
Vx ex? 
? (3x7 +1) dx 
18:54: 224: 
0 хо +x? 


63. If АВ = ВА = I such that A- |a, |, y B=(b, |, y» di =b,, à, = —b,, a,,=—b,, and а, 


are co prime natural numbers, then |a,, —а,,|= ......... 


Space for Rough work 
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64. if f(X)»0vxeR' where #:В* >В апа ӨӨ ЦЭ) and MC then 


x f(x) (x) 
ET equal to 
sin '(f(2)) 
| Mau" (r-2) 1 
65. ІЁ S, is sum of infinite G.P. (r > 3), where first term is and common ratio ———., then 


(7-1) (7-1) 


2011 r=2011 
2, 


Pee (2 -4r+2)xs, is equal to ............ 
(2009)! E 
: 2 
66. If jip ЗЕН рн к -3 then, [a+b+c] is equal to . (where [.] denotes 
x> X 
greatest integer part) 
SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. xxxxx.xx). 


2 2 
67. The length of focal chord AB of ellipse 1 йл -1 is: 2 A= B Ба) 


68. How many matrices X with entries (0, 1, 2} are there for which sum of diagonal entries of Х.Х” is 
7? 


69. log, „(4х2 +x +1) +09, (6x? +1 1x +4) then x is 


Space for Rough work 
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ALL INDIA TEST SERIES 


FULL TEST - IV 
JEE (Advanced)-2019 


PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
ЗЕСТІОМ-А 
1. А 
Sol. Using conservation of angular momentum about fixed charged. 
V V 
MV sin 30R = Mv'.r > —R = —=r 
2 Ууз 
r= УЗ д 
2 
2. А 
Sol. Charge on sphere will redistribute due to electric filed produced by thin plate. Electric field at any 


point (Say P) due to charges on sphere is 


жаз 


Е- ? (so that field at P may become zero combinedly due to thin plate and sphere) Now due 
£00 
to sphere: Vy - V4 = (Ecos, )R 


Va = Vo - E, COS 09 


R 280 3 
„КЫ; 58, 
А 4, 


[Неге all the calculations are done only for the charges оп spheres]. 
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3. D 
Sol. Figure shows the forces action on the smaller cylinder. N,is reaction between the two cylinders 


and N, the normal reaction between the smaller cylinder and the horizontal surface. 


The conditions of equilibrium are 

УЕ, -N,cosa - uN, – uN, cos(90 - a) = 0 44440) 
Taking torque about O, , centre of smaller sphere, 

Ут= aN.r - uN,r = 0 

N, =N, ....(ii) 
On substituting equations (ii) in (i), we obtain 

uN, + uN, sina =N, cosa 


u(1 sina) = cosa (й) 
From figure (б), sina = (ГЕН сова - 2r 
R+r R+r 
Now equations (iii) becomes; ш 1+ заа 2VRr J 
R+r R+r R 


Hence the required condition is р > fe 


4. А,В,С 
Sol. The path different at point P is 
Ax = SE = 2D cos0 


P 


P 


For maxima, 2D cos0 = тр 
m 

-.cos0- — 
2 


The possible value of m in first quadrant is 0, 1, 2. 
Thus number of maxima in all four quadrants is eight. 
For minima, Ax = (2m-17 
(2m - 1) 

4 


2050 = 
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Thus possible value of m in first quadrant is 1, 2 
Thus, total number of minima in all four quadrant is eight. 


5. A, D 
Sol. P, =P+P,+pgh ..-() 
Apply Bernoulli’s theorem at A апа С and 
2 
(P+P,)+pgh=P, I 
V? 
=P, +p— ji 
отр 2 (ii) 
P, =P, +pgh, ....(iii) 
A.V, = AVe 
A.V, = (2 V. (iv) 
From eq. (i), 


2 


V, 
(Р, *pghos peo =P, +p(2V,)* 


7V 
Р +pgh = СЕЗ 


ийг (P + pgh) 
с 4р 
Р h 1/2 
Discharge rate = A.V, = af Eres) 
4p 
6. A,C 
Sol. The free body diagram of block + tube inclusive of water is as shown below 


B 


i ыз 


Since the block + tube system shown in figure is іп equilibrium 
Net weight of system = buoyant force 


2d Vg + nr? 209 = (М + лг21)ад 


Where V is the volume of block В 
2 2 

(ORT Id cv 1 

3 


The pressure of the air trapped inside the tube is same as pressure at point A in the water as 
shown in figure. 


(2d - dV 


Г 


т 


4--><---> 
g 


ғ» 
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12 


Sol. 


13 


Sol. 


| | 
Жи шэн 


C, D 

The temperature gradient (which causes the heat to flow) is only along the length. The 
temperature at any point of a given cross-section is the same and 

so Q, =Q, =0. 

In the steady state, О, is constant = 0 


В,С 
As shown in the curve, if wave is moving alogn -x axis, V, is positive. 


|-tan8] » 1 p oM MI 
C 
D 
SECTION - C 
6 
BE of X - 6A 


Be of Y=6A-2+1=6A-1 
[Because absorption of energy decreases BE and release of energy increases BE] In Y nucleus 
there are A + 1 nucleus. 


. BE 6A-1 
"nucon A+1 


0 
When switch 5, is closed, due to symmetry no charge will flow through S». 


5 
Let initial extension in spring is x, , then 


2kx, cos 45? = mg sin 45° = 2kx, = mg 
Let after cutting right spring, acc. of ball is a, along the inclined plane and a, perpendicular to a, 


ma mgd e ы 0. 

2 242 ^" " m 

Then mgsin45° = kx, cos45° = ma, 
g 


1 (9) 
kx, sin45° = та, > a, = 


2/2 


(————————mRO————R——————»———-«—--—-»—————————-"-*- 
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14. 


Sol. 


15. 


Sol. 


16. 


Sol. 
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Net acceleration a = Ja? - a2 = 3 -5m/s* 


6 
Applying Bernoulli's theorem for above the plate (2) and below the plate (1), we have 


=p, + pv? 
P. = P2 29 
> р, ү? 
р. =P: = 5р 
Upward force is (р, –р,)А = seven 


БРА = mg 


emg 
1 BÀ 
4 


Mass of air entering in 1 s is m = nb*vp 


Change in momentum in 1 s = mv - 0 = xb^pv? 
Thus, F = ло ру” 
2 2 
Pressure due to this force is Ap = Z 208 E = ру? 
T 


When this excess pressure equals to T the bubble gets separated. 


4T 4T 
v =—>R=— 
Р в ру° 
So, p=4 
5 
The F.B.D. of wire PQ is the force due to surface tension =F,, = 2T x 2ADtané 
Ет = (2T) 2AD tan Е; = (2T) 2(AD + x) tano 
P Q 
mg mg 
Figure (a) Figure (b) 


For wire to be in equilibrium (Figure (a)) 

4T ADtan0 = mg 

If the wire PQ is at a distance x below the mean position, the restoring force on the wire is (Figure 
(b)) 

-ma = 4T tan@(AD + x) - mg - 4T їапӨ x 


Hence, the wire PQ executes SHM 
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17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


ааа е н а иаа анна ан 
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4T 
а= — 
т 
Comparing with a = —o*x, we get 


о? Slane 
m 


-3 
or Т =2л,| u = 2n,| ао = = 25 
4ТіапӨ 4х25х10 5 


6 
In the figure, 0 = 30°. 
When displacement is each ball x, the extension in each spring is 


43 


x' = хсоѕ0 = x — 
2 


tano X 


Each spring is connected to two balls. 

So, net extension of each spring = 2x' = /3x 

Force along the direction of displacement on each ball is 
F =kV3xcos30° +kV3xcos30° = 3kx 
F = –3 kx [negative because restoring in nature] 


F Зк 3k 
> a х=о= 

m m m 
2 4221 8 8.1 ёс. 


OnVm 2n V2m 


2 
а max = 2А = g 
2nV F 
o = —,V = |— 
) н 
2 4wF F 
о = 2 х— 
A) p 
4n°F 
max = atl " ^min = 
9^^u Xy DEM 
min 4л2Е 4Е ( л 9) 
_ (0.5)? (0.1) 
mn 4(3.125) 
-2х10%т-2тт 
4 


Let the velocities of car 1 and car 2 be V, m/sand V, m/s 
Apparent frequencies of sound emitted by car 1 and car 2 as detected at end point are 


V V 
f, =f ‚Ё =f 
1 ° V-V, 2 ° V-V, 
= 330 = 300 ui , 960 = 300 eel 
330 – V, 330 - V, 


> V, = 20m/sand V, 2100 m/s. 
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The distance between both the cars just when the 2™ car reach and point B (as shown in figure 
is) 

[«— — Vt ——> | 

|4 vt —l1 

| e 


A B 


TN 


100 m 
100 m = V,t - Vt > t= 4 sec. 


20. 1 
Sol. e E 
21 үн 
f =cvF 


where constant c = 211 
aL Ju 

df 1 
dF  2VF 
d 1 1 141 
dF 2L/u 2VF 214и 2F 
d _1[Е ЖЗ 
dF 2LNu 2F 2F 
("dE _ (2000) _, g 

2Е  2(100) 
Beat frequency = 187 


or 


SECTION – D 


21. 00002.67 
Sol. Е 


E = 


Mg 


At equilibrium, Қ, = Mg 


22. 00015.70 
Sol. y = 2(sinkx)(cos at) 
Now, we can compare with given equation. 


23. 00000.16 
Sol. £=£,+Aé, г =, + АГ 
By using formula for fundamental frequency. 
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Chemistry PART -II 
SECTION – A 

24. B 

Sol. Ph Mg п 


СН;-СН;-С--С-Рһ 


i) H—CHO 


ii) H* | 


Ph—C=C—CH,——CH,CH,——OH (В) 


25. А 
Sol. Tetrad AOS is C, & diad is C; 
26. D 
Sol. Yellow turbidity of Sulphur is obtained in all the cases. 
27. D 
Sol. K,SO,.Al, (SO, ), .24H,O—>2K* +2Al* + 4501 
nfactor=8 1 mole 2mol 2mol 4 mole 
8 gm eq 2gmeq 6gmeq 389gm eq 
1 gm eq 1 gm eq cations 1 gm eq 
28. A 
Sol. 2.18x10 7? х9 2.18x10 ^ x9 
E CES ie 9 


= 218x10" x. =9.53x10 


29. A, C,D 
СН, 
In (0) one carbon is extra. 
30. А, C, D 
Sol. O - nitrobenzoic acid is stronger than m, p nitro derivatives as well as benzoic acid o — 


nitrophenol is weaker acid than P — nitrophenol due to intramolecular H — bonding. 


31. B 
Sol. n -iCRT 
n = 3x 0.4 x 0.0821x 298 
= 29.358 atm 
As osmotic pressure is more than applied pressure so osmosis will occur. 
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32. B 
So. — Li«N, —Li, N 


Li,N +H,O—>LIOH + NH, 7 
NH, + CaOCl, —>N,+ Ca Cl, - H,O 
(0) F 


N,-« CaC, 19 5Сас№+С 
р а 


C+ O, —> CO, 
CaCN, + H,O—— CaCO, «МН, он 
с 


33. C 
Sol. NH,NO, —-—N, +O, +H,O 

CaCO, —-— CaO + CO, 

SECTION - C 

34. 3 
Sol. (A) is 2? Alcohol 

mol,wt of А = 60. 

2. formula = C,H,o 
35. 2 
Sol 

In & иж A UR rearrangement will give different products. 

2 CHCl 

36. 5 


Sol. НІ, => Н? +In 
Color A Colour B 


ЕМЕШ 
ІНІ, 


Тһе midpoint of the colour change of an indicator HI is the point at which 


ШЫҒ 


In 


22рїї-5 
37. 6 
So. С,Н,-0,- Со,-Н,о 
х-100 - 300 
=3 
38 8 


Sol. Т, =3.4.2k 
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_ 8a 
“ 27Rb 
, 8b 
P R 
b=4N, x A a) 
3 
2 =1.62x10%cm 
P, = 72.9 atm 
_ а 
276° 
39 6 


Sol. Let mol. wt of salt is M 
(i) n-factor in acid — base titration = y 
(ii) n — factor in redox titration = 2xz 
Max of acid in 30 mL = Max of NaOH 


30x52 xy =27%0.12 m (i) 
30x25 3 (27) -36x0.12 2 (i) 
y 3 
SSS 57777 Ш 
222 (iii) 


Total cationic charge = Total ammonic chare x + y = 2z 
Х1У:2-1:3:2 


40. 1 
Sol. ж. ы pig 
х+16 2х+48 
Х-99-100 
41. 2 
501. Ma,b, has two geometrical isomers i.e. fac & тег 8 both are optically inactive so x = 0 
M(AA), has one pair of enantiomers 
y=1 
& 2-1 


50Х-у-2-2 


42. 5 

501. Ад-0,-Н,5--9А0,5-Н,О 
Ag +H,S——> Ag,S +H, 
HgS,PbS & CuS are black 
cds is yellow. 

43. 8 


Sol. HCl+O,—>Cl, +H,O +O, 
PbS +O, ——>PbSO, +O, 
As +O, +H,O——->H,AsO, +0, 
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44. 


Sol. 


45. 


Sol. 


46. 


- 


1 


|, +O, ——410, +0, 
О,-К,МпО,-Н,О-- КМ, +O, + KOH 
Hg +O, ——>Hg,0+ O, 

O, +50, —> SO, 

O, +KI——\ I, + O, + KOH 


SECTION 


00087.50 


% Enantomomeric excess = >" 100 = 75 


So % of d= 75. 3 - 875 


00001.66 
Nearest distance between two ‘A’ layers = “За 


„За = 84/6 = а = 8/2 nm 


3/2 

a=8V2r > r= 26-4 
2/2 

5. 9.414 

r 

r, =0.414x4 

=1.656 nm 

00007.00 
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-р 
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Mathematics PART - Ill 
SECTION- A 

47. B 
Бас ем, ка 

a, a, n 

= а, х а; х а, х Qna 
2x8. x85. ^ nxa,, (п+1)а, 
anı _ (n+1)(a, +1) 


1 
м. hos "e E ta) 
In |n-1 1 
=1+ ghe m 
ee i 
limP, =e 
48. D 
Sol. ope лш are terms 
r 
Equation — 1 D eT Ear or? = а 
p r 
1 , 1 
«|г+-+г®+-—|=а 00 2o (A) 
r r 
Equation -2 a^-d ........... (B) 
2 2 
Equation — 3 ац жа? + ar? «ат = b 
rf r 
оз оз 
Equation -4 —+a0°r+0°?+—=-C ............. (C) 
r r 
(A)(C) 
A «Бб Ee 
a? c а? 
d=c?/a? 
c? = да 
49. C 
: 
Sol. a = f(x) «t(x), 
EN EN NN 


Tt 
445 1+3 1+0 
3 
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-1х()-0%0-2--1/2 
1 


=—+1/2=1 
2 
50. A, B, D 
Sol. : АВАВ is right angle at S 
. (1+7 1-6 
Centre C is су Le =(4, -3) 
2 2 
.о-4апар--3 


.a+B=l1anda-Bp=7 
SC is radius and AB is diameter 


86 = 2486149 2485 Е (21.25 


51. A, B, D 

Sol. Confocalconics always intersect orthogonally & circle touches at vertex of ellipse. 
2К-1 

52. А, D 


Sol. y -3x'yrx!'z0 
dy _ -(-6xy «3x ) _ -3(-2xy+ x°) y 


dy ; у, _ 

JEJE ie, [|-dr- yc 
= f(x)+e or xf '(x)+e 

53. A,B,C,D 

Sol. |24? -2A|=144 
2° |A|A - 1|-144 
=> a! (a -1) =36 
а(а-1)-6 оғ –6 


a’ -a-6=0ora’-a+6=0 


(а-3)(а-2)-0 or МЕ сыш; 
2х1 
о =З ог -2 „у 
2 2 
~. tt(A)=2a 
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54. 


Sol. 


55. 


Sol. 


56. 


57. 


Sol. 


58. 


Sol. 


59. 


Sol. 


-бог-4 or 1 (Real part) 
|A|= a? 29 or 4 


A, B, D 
X sinx 1+sinx 
211 cosx cosx |-0 
0 sinx sinx 


>x=(2n+1)5 


C 
4 ; 7 
х)--“чІ-х--- 
219) 3 12 
: 4 Л 
range is |-—, —, —— 
| 12 3 z) 
A 
SECTION - C 
4 
2(a* +02) -4— a^ «b^ -8 
аав 
2 
>ab<4 
2 
= 1 1 
vt =, 
(x) 3 ян 
1 
f =| 1 
50 Ux) imf AI 
=> f(x)=1 
E =1 
Х 
=1(9+4(4)- 
J 
4 
аны T for -1<2-x? «1 
3 2 
= tan'x> = -3<-х2<-41 
1 
x2 — 15151543 
И 2 
1<x< 3 
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60. 


Sol. 


61. 


Sol. 


62. 


Sol. 


63. 


Sol. 


15 


г. have no solution for x < 1 or x > NE 
So, dna, - 1and В = V3 


AITS-FT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 


4 
5-32 3х-5 
[= dJ= 
ren T ІСЕР 
* 3x-2 
J= 
ЗӨ 
jun. ыг D 
| dn(x-l) ; In(x-1) 
2 = 3 1 _ 
a2 1) TE Гар 114 
1 In(x-1) 0 nx 
е" = 
2 
ОА =ai+bj+ck and à? +02 +c? = 4 
= AB =[25-2400579. 
40р = 207 
= 25|0р|= 2 
4 
3x! +1 Е 3x? +1 OX +1+2ж° 
Мх ox? хух2 +1 х\х? +1 
2 
_ УХ +1 2х >2,/2 
X ух? +1 
f(x) = 242 
x +1=2х?° 
x =l 
х=}1 х=1 
№ (3x? +1)d 
[DN 
0 х*+х? 
2 
Given а, =), 4) =bn, а =-—Б„, а, =—b,, 


and АВ = ВА = I 
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sa 2j and |А|-1 
a 


21 a 


64. 5 
V5 -1 1 
E TM ) еу: ! sin 
ех 4 10 
“2-1 т 
sin (f(2))2 — 
= sin-"(1(2))= 4 
65. 5 
So. (02 -4r+2)S, 
r=2011 red " 
Я РВЕ) =- 
> (4+2) |= 1-7 
66. 5 
. atanx-bsinx«cx^-x 3 
Sol. lim : = 
х-0 x 2 
2 
Then, 8 form = lim 2500 аа 
0 х0 Зх 
Now, 2 form means a-b-120 .............. (1) 


Again L’Hospital rule, 
lim 2asec? xtanx +bsinx + 2c 
х-0 6х 


` form means c = 0 


2авес x + баїап? x sec? x + bcos x 


lim 
x20 6 
с form means a = A 2a+b=9 ........... (2) 
-. 9a -10 and b= 1 
md and pi^ 
3 3 


га+рњо= 17-566 "m = [a*b«c]|-5 
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SECTION - D 
67. 00003.20 


Sol. 220056, = == сов0,- ==> tant = -1 aidez 
_1 
ui EPA е ы 
гап a 3 
2 
а жеңе 
2 4 2 
1 8 4 16 
.В-(0, - 3] AB=2+2 Же eee 
(558) 25 5 5 


68. 00540.00 


Sol та? +b? +0? +а? +02 +05 +а? +62 +с2 =7, where (a, b, c,) are elements of i^ row. 


2. Case |: All seven entries are 1 and rest of all zero 

°С, = °С, =36 

Case Il: Only one entry is 2 & three entries are 1 and rest of all 0’s. 
"Сүх C, = 504 

2. Total = 540 


69. 00000.75 
Sol. Let t=logys,, 4) (2x +1) 


> 247-9 > t : 


1 
/0д вх 4) (2x T 1) 


only solution is x = 
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° Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 


answer. 
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Physics PART -| 


SECTION – А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


If Electric field directed parallel to axis is represented 
by graph, and potential at origin is taken as zero. Find 
potential at x = 8m 


In the circuit shown switch S is kept open for long time. Switch is 
closed at t = 0, find total heat produced after closing the switch. 215 Бү 
(А) 40uJ (В) 89uJ —— EN 
(C) 302.5uJ (D) None ^ 
L S агл 
6V 3uF 
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Consider the circuit shown in figure. If the switch is R 
closed at t = 0. Then graph of current provided by WW 
battery as function of time is best represented by 


1 
E 
2) 
WW 
3! 


In the figure shown voltmeter and Ammeter are ideal. 
Reading of voltmeter and Ammeter respectively are 
(A) 125 V, 3A 
(В) 120V, 4A 
(C) 100 V, 4A 
(D) None 
Ш 
200 У 

Pressure versus temperature graph of ап ideal gas is shown in Р 
figure. If density of gas at point A is p, , what is density at point B? 

3 3 
(^) ро (В) ро 

4 
(С) Po (D) 2p 9 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-IV-PCM-JEE (Main)/19 4 


6. n moles of an ideal gas undergoes a thermodynamic process, in 
which pressure of gas varies linearly with volume as shown in 
figure. Find the maximum temperature of the gas during the 


process 
nR nR 
(c) 20 (p) 20 
nR 4nR 
7. Three moles of an ideal monoatomic gas perform a cyclic 


process as shown in figure. The gas temperature in different 
states are Т, = 400 K, T» = 800 К, Тз = 2400 K and T, = 1200 K. 
Find the work done during the cycle 


(A) 12000 R (B) 2400 R 
(C) 1200 R (D) 7200 R 

8. Time period of small oscillations of the two blocks 
shown in figure is m 


3m 3m 
A) 2x,/— В) 2x. Ё 
(A) ёл Sk ico ym 
3m 
C) 2x, | — D) None 
(С) 2,5, (D) 
9. If graph between velocity and displacement of a particle 


| ; | у (cm/s) 
performing SHM is shown. Find the acceleration when 


the particle is at half of maximum displacement from 
mean position. 


(A) 10 cm/s? 
(B) 20 cm/s? 
(C) 30 cm/s? 
(D) 40 cm/s? 


Space for Rough work 
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А wire of length 98 cm is stretched between two ends and extends by 2 cm. A organ pipe 50 cm 
long and open at both ends, when sounded with this stressed wire produces 8 beats in its 
fundamental mode. By decreasing stress beat frequency decreases. If density of wire is 


10^ Kg/m? and speed of sound in air is 292 m/s find young’s modulus. 
(А) 8.8x10'°N/m? (B) 4.4x10'? N/m? 
(C) 17.64х10'9 N/m? (D) None 


In order to detect the speed of an approaching aeroplane microwaves of wavelength 0.1 m are 
sent towards approaching plane and it is found that reflected waves produce 990 beats per 
second. The speed of the aeroplane is close to 

(A) 20 m/s (B) 50 m/s 

(C) 35 m/s (D) None 


From the point on the ground at a distance 30 m from the foot of a pole a ball is thrown at an 
angle of 45?, which just touches the top of the pole and lands further 60 m from the foot of the 
pole on other side, height of the pole is 


(A) 30 m (B) 45m 
(C) 22.5 m (D) 20 m 
A river is flowing with a speed of 1 m/s. A swimmer wants to 500 m 
go to point C directly from point A. If he swims with a speed B«— 9C 
of 5 m/s at an angle 0 with respect to water flow find 0. | 
(А) 37° (В) 60° i 
(C) 53° (D) 45° 500m| ' 
! 
mb ARD =__ 
А 


In the figure shown if mass of each block is m. Find the ‚т 


acceleration of block A. " 
(A) 2 m/s? (B) 4 m/s? 
(C) 1 m/s? (D) None 


Space for Rough work 
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What is the minimum force at which any part of the system 4 Kg и =0.2 
starts sliding 

(A)6N (B) 9 № E 8K 

(C) 12 N (D) None : 9 — 2041 


I 


In YDSE a parallel beam of light is incident on the slit from 
a medium of refractive index n. A transparent slab having 
thickness t is introduced in the path of one of the 
interfering beam. Retractive index of slab is n3 and 
medium between slits and screen is of refractive index 
no. If wavelength of light in medium of refractive index ni 


is 24. Find phase difference at ‘O’. 


2 
(A) XU по)! 


An unpolarized beam of intensity |, is incident on a pair of polaroid making an angle 60° with 
each other. The intensity of light emerging from the pair is 


(A) |, /2 (В) 1,/4 
3l, 
(С) 1/8 (D) Ра 


The wavelength of K, line from an element of atomic number 51 is à. From another element the 
wavelength of K, line is 44. What is the atomic number of second element? 

(A) 25 (B) 26 

(C) 100 (D) 99 
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21. 


22. 


23. 
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On illuminating the surface of a certain metal by two light of wavelengths A, = 350 nm and 
дә = 540 nm alternately, it is found that the ratio of maximum speeds іп two cases comes out to 
be 2. Work function of metal is 


(A) 3.22 eV (B) 5.65 eV 

(C) 1.88 eV (D) None 

Which of the following are known as universal gates? 

(A) AND & OR (B) NAND & NOR 
(C) NAND only (D) None 


When the modulation percentage is 75% an AM transmitter radiates 10 KW power. How much of 
these is carries power? 

(A) 7.8 KW (B) 7.5 KW 

(C) 5 KW (D) None 


A rod of mass 3 kg and length 1 m is lying along the Y axis such that one of its end is at the 
origin. An Impulse is given to the rod due to which its end at origin acquire a velocity of 4 i and 
other end acquires a velocity 8 i. What is magnitude of angular momentum of rod about origin. 


(A) 8 kmg? /s (B) 18 kgm? /s 
(С) 10 kgm? /s (D) None 


What is gravitational potential energy of system consisting of two 
concentric spherical shells of mass, m, and 4 m and radii R and 2 R. 


~2Gm? -9Gm? 
ду = (в) — 
5Gm? 13Gm? 
(C) mE (D) -R 
m, R 


4m, 2R 
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24. BURL ae aa m for potential difference 200 Хс-200 X, =1000 
(A) 200 sin wt WW | йй — 
(B) 200 cos wt 
(C) 200 sin (wt + 37°) = 400 
(D) 200 sin (wt + 53°) 
V =200 sin wt 
25. A uniform wire of mass m and length | slides freely along ik 
parallel rails on application of force F which starts acting at t = 0. Е) d @® 
Resistance of circuit is zero system is placed in uniform ® ө 
magnetic field B, perpendicular to plane of figure. What is current © == >Р 
through capacitor at any time 1. (Ignore any inductance) e| 9 9 9 9 
BICF BICF 
A) ———— B) ——t 
(А) m+B4 °C (8) т 
BICFt? BICFt? 
C Dj ET. 
(0) m (D) т-В22С 
26. A long thick solid conductor has a cylindrical cavity of radius 1 т 


parallel to its axis at a distance of 2 m cylinder with cavity has a 
r 6 A 
surface current density 9-10 Ага? J.A charged particle of mass 
т 


0.1 kg and charge лсошотр is projected with velocity v at an angle 
of 60? as shown in figure. For what maximum v, particle is able to 
strike point B? 

(A) 8 m/s (B) 6 m/s 

(C) 4 m/s (D) None 
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28. 


29. 


30. 


9 AITS-FT-IV-PCM-JEE (Main)/19 


In the shown potentiometer arrangement the wire PQ has a 2y R 
resistance of 5 Qand the driver cell has an emf of 2V. If a | | 
balance point is obtained at 0.6 т along PQ, what is the 
value of resistance R? (Length PQ = 1 m) 0.6m 
(A) 495 (В) 995 О T == Q 
(С) 1495 О (D) 1995 О 2 

a 6 mV 


A particle of mass m is attached at the end B of uniform rod of same mass m and д 
length 4. If the rod is whirled in vertical circle about end A, what is minimum speed 
of particle at end B, required to move it in vertical circle? 


(А) J4gL (B) J5gL | 
(С) /6gL (р) Мопе 123 


A physical quantity a depends on two other physical quantities X and Y as A= ХҮ" If 
percentage error in the measurement of A and Y are 296 and 496 respectively. Then percentage 
error in the measurement of X is 

(A) less than 196 (B) more than 196 but less than 296 

(C) between 2% and 496 (D) more than 4% 


SS 


A square plate of mass m and side length is a kept as shown in figure. In 277777 
equilibrium two of its side are horizontal and too vertical. What is its 


angular acceleration just after lower spring is cut. K 
(A) g/a (B) 2g/a 
(C) 39/2a (D) 4g/a 
K 
—— MÀ 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


The radial probability distribution curve of an orbital of H has 4 local maxima. If orbital has 3 
angular node then orbital will be 
(A) 7f 
(C) 7 d 


B) 8f 
D)8d 


— — 


NX is produced by the following step of reaction 
M+ Xz > MX, 


ЗМХ, + X; -»М,Х, 
M3Xg -М,СО, > NX + СО; + М0, 
How much M(Metal) is consumed to produce 206 g of NX? (take at. wt. of M = 56, N = 23; X= 80) 


(A) 42 gm (B) 56 gm 
14 7 
(C) ;, 9 (D) 29 


On heating vapours of 5, (0) decomposes to 5, (0). Due to this, the Vander Waal’s constant ‘b’ 
for the resulting gas; 


(A) Increases (B) Decreases 

(C) remains same (D) changes unpredictably 
UN de aa 

Given wave function represents which orbital of hydrogen y = = | — | ге “/*40°°S° (where 
4 J2n (а, 

Ө = angle from z-axis) 

(А) 2P, (В) 2Р, 

(С) ЗР, (D) 3P, 
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Two solid compounds X and Y dissociate at a certain temperature in a closed container as 
followed: 


X(s) == A(g) + 2B(g):k,, = 9x10 ?atm? 
Y (s) ——22B(9) +C(g):k,, = 4.5 х10 ?atm? 


The total pressure of gases over a mixture of X and Y at equilibrium is 
(A) 4.5 atm (B) 0.45 atm 
(C) 0.6 atm (D) None of these 


Calculate resonance enthalpy of CO»(g) from the following data: 
АНС (graphite) = -390 kJ / mol 

AHC (graphite) = 715 kJ/mol 

АНд [О = O] = 500 kJ/mol 

АНВЕ [C = O] = 875 kJ/mol 

(A) -40 kJ/mol (B) -145 kJ/mol 
(C) -72.5 kJ/mol (D) -290 kJ/mol 


A sample containing 1то!КНС,О, Н,С,О, is titrated with different reagent. Select correct 
statement. 


(A) = mol of КОН are used 


(B) 3/2 mol of Ba(OH), are used 


(D) = то of KMnO, аге used іп alkaline medium 


(D) = то of KCrO; are used іп acidic medium 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-IV-PCM-JEE (Main)/19 12 


38. 


39. 


40. 


41. 


42. 


1 mole of NH3 gas at 27°C is expanded under reversible adiabatic conditions to make volume 8 
times (у = 1 33) . Final temperature and work done respectively are 


(A) 150 K, 900 cal (B) 150 K, 400 cal 
(C) 250 K, 1000 cal (D) 200 K, 800 cal 


In a compound, oxide ions are arranged in cubic close packing arrangement. Cations A occupy 
1/6 of the tetrahedral voids and cations B occupy 1/3 of the octahedral voids. The formula of the 
compound is 

(А) А,ВО, (В) АВО; 

(С) А,В,О, (D) АВО; 


Two substances A(t; -5тіп) апа B(ty; -15тіп)аге taken in such а way that initially 


[A] - 4[B]. The time after which both the concentration will be equal is : (Assume that reaction is 
first order) 

(A) 15 min (B) 5 min 

(C) 20 min (D) concentration can never be equal 


The reaction takes place in three steps with activation energy Е. = 180kJ/ mol, E,, = 80kJ/ mol, 
2/3 
Ea, = 50kJ/ mol respectively. Over all rate constant of the reaction is k = (| 
3 

(к.к, and Кз are rate constant of first, second and third step) . The overall activation energy will 
be 

(A) 140 kJ/mol (B) 150 kJ/mol 

(C) 43.44 kJ/mol (D) 100 kJ/mol 


Bombardment of aluminum by о - particle leads to its artificial disintegration in two ways (i) and 
(ii) as shown. Products x, y and z respectively are 


(i) 


27 30 


У (i) 4 
Qsi-X 2051,2 
(A) proton, neutron, positron (B) neutron, positron, proton 
(C) proton, positron, neutron (D) positron, proton, neutron 
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43. One mole of a compound Co(NH; Je Cl,Br gives 2 moles of curdy white ppt. when treated with 

excess of AgNO; solution. Which of the following is incorrect about the compound? 

(A) The compound may be represented as | Co(NHg 13 Br |Cl; 

(В) The Vant Hoff factor (i) is 3, when a = 1 

(С) The B.P of 1 M aq. Solution of Co(NH; je Cl, Br should be triple of its value, when it were 
non electrolyte. 

(D) The osmotic pressure of 1 M aq. Solution of | CO(NH, je Br |Cl; should be triple of its value 
when it were electrolyte. 


44. At 40°C, vapour pressure in torr of methanol and ethanol solution is P =119X +135 :where X is 
the mole fraction of methanol. Hence 
(A) Vapour pressure of pure methanol is 119 torr. 
(B) Vapour pressure of pure ethanol is 135 torr 
(C) Vapour pressure of equimolar mixture of each is 127 torr. 
(D) Mixture is completely immiscible. 


45. Which of the following atomic orbital overlapping are not allowed? 


e 
X 


(R) 

(T) 
(A) All of these (B) (P) (Q) (R) 
(C) (P) (R) (T) (D) (Q) only 
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46. 


47. 


48. 


49. 


50. 


The order of pr- йліпіегасіоп in the compounds containing bond between Si/P/S/Cl and 
oxygen is in the order: 

(A) P>Si>Cl>S (B) SI<P<S<Cl 

(C) S « CI «P « Si (D) Si>P>S>Cl 


Select the incorrect statement. 
(A) Brz and ІСІ have the same number of electrons and thus, both have nearly the same boiling 
oints. 

(B) "m is pyramidal about each N-atom. 

(C) In P485 molecule, there are six P-S bonds, three Р-Р bonds are then lone pairs of electrons 
(on all atoms). 

(D) In CIO}, all CI- O bonds are identical and there is strong pr- Әл bonding between chlorine 
and oxygen atoms. 


The diamagnetic complex which has two geometrical and 4 optically active isomers is 


(A) | Co(gly), | (B) [Pt(en), Cl, ^ 

(с) [Co(en), |” (D) [ғе(ох), |” 

Among the following metal carbonyl carbonyls, the C—O bond is strongest in 
(A) [Mn(CO), | (B) | (СО), | 

(с) [V(cO) | (р) [т(со), | 


Which does not represent correct method? 
(А) ТІСІ, +2Mg  Ті+ 2MgCl; : Kroll (B) М(СО), —Ni-4CO Mond 
(С) Ag;CO4, > 2Ag+CO, +0, :Van Arkel (D) 71, ->27г-22 :Уап Arkel 
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51. Which of the following molecules is chiral? 
CH3 Ó 
(A) (B) 
H3C Ж 
Y H 
H CH3 
H 
©) RI 2. (b) 
H H 
52. The correct statement about the compounds |, II and III: 
ІШ CHO CHO 
HO | H чн H | ОН 
Ep — p нон 
цар яа H— —OH Bc cM 
CH»OH СН,ОН СН,ОН 
| I III 
(A) Папа IIl are epimers (B) | and Il are epimers 
(C) | and Ш are diastereomers (D) | and Ш are identical 
53. Among the following, the one that undergoes syn-E2 reaction almost exclusively is 
” = C,H,ONa т KOH 
| С,Н,ОН 
т H С,Н,ОН Br 
С,Н,ОМа С,Н,ОМа 
(C) CH3CH2CHCH4 ---------э (D)(CH34CBr > 
Me SI С,Н,ОН С,Н,ОН 
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54. Consider the reaction 

CH,CH = CH, 1. BoDe The final product formed is 

2. СН;СООН 

(A) СН;СНрСН; (B) CH;CH;CH;D 

(C) CH;CHDCH,D (D) CH;CHDCH,OCOCH, 
55. In order to achieve the conversion 

O 
ЗА он x OH 
— > 

Which of following reducing agents should be employed? 

(A) NaBH, (В) Hs, Ni 

(C) ЦАН, (D) | (CHs), CHO |, АЦСН, ), CHOH 
56. For the reaction: 

H»C—CH—CH,CI + CH40- -CHOH y. (A) major product 

2 2 3 —— M > (A) major product. 

О 
(A) is 
14 14 
(A) Од or ОНООН (В) СН,О--СН,ОН СН, 
О “ое 
T OCH3 
(C) хал Е (D) HO—CH5CH-CH5 OCH3 
OH 
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57. For the reaction 
O 


TF Sa. 


the major product (P) is 
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THF (major product) 


O 
(A) (B) 
WN WN 
CH3 O 
O 
о A 
(C) OH (D) но хх 
СН, 
58. Which of the following carboxylic acids undergoes decarboxylation most readily on heating? 


(A) С,Н,СН(МН, ) COOH 
(С) С,Н.СОСООН 


(В) С,Н,СН(ОН)СООН 
(D) С,Н.СОСН,СООН 
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y- se ), is reduced with LiAIH,; 
1. LiAIH, ee 
> (B) 
2.0: 
Тһе — 
A 
à р Be 0 
C) HOCH,CH,CH,OH (D) СН,СН,ОН,СН,ОН 


Consider the following sequence of reactions. 


В СН, (excess) AgOH 
= aAa a ee ee (0) 
KOH, H,O, heat heat 
c 


The end product (C 


„А A 
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Mathematics PART - III 


SECTION – А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


If equation of hyperbola touching x-axis and lines х-2у-0, х+у+1=0 аѕ its asymptotes is 
a(x - 2y)(x y +1) +В =0 (о, B €N and their HCF is 1), then value of о – В is 


(A) 1 (B) 2 
(C) 3 (D) 4 


Let Қу)- [e (x? — 2xy + Зх? - 2y)dx , then Їе f(y)dy is equal to 
(A) 1 (B) e-1 
(C) 0 (D) e?-2e 


If x? -2x+2sina = 0 has unique root in (—1, 1), then length of largest continuous interval of о іп 
(0, 2л] is 


T T 
(A) 6 (B) 3 

Бл Үл 
(С) Т (0) rx 


Difference of maximum and minimum value of f(x) = cos [x - 2] is (|| is ОЛЕ) 
(А) «т (B) 


(C) А (D) л 


Space for Rough work 
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65. Let K is number of outcomes by throwing 5 identical dice then maximum values of à for which 2” 
divides K is 
(A) 2 (B) 3 
(C) 4 (D) 6 
66. Tangent to parabola y* = 4p(x +1) cuts hyperbola ху = 2 in A and B, then locus of mid points of 
AB is 
x х? 
(A) --(2х-1)-0 (В) —+2x-1=0 
y y 
x 1 х? 
(С) —+(2x-1)° 20 (D) —-+(2x+1)=0 
y y 
67. Let |z+i]-z+i= 0, then arrangements of z can't be 
Tt T 
A) -- В)-- 
(А) 2 (В) 7 
Зл 
cC) -2 Dit 
(C) 6 (D) 1 
68. There are two bags, bag 1 contains 3 white and 2 red balls and bag 2 contains 4 white and 5 red 


balls. A ball is drawn randomly from bag 1 and put in bag 2. Now 2 balls are drawn from bag 2 
and found to be red. Then the probability that white ball was drawn from bag 1 to bag 2 is 


(А) «5 e <1 
(C) >= (D) ^1 
69. Value of So: Ee артар ж.ш ÍS 
(A) 2 в) 2 
© 1 (0) 5 


Space for Rough work 
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70. 


71. 


72. 


73. 


74. 


75. 
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Let f:R 5 R such that f(x + 2y) =f(x)+f(2y)+ 4xy , x,y eRandf'(0) 20. 
If |, = i f(x)dx, |, = (^ f(x)dx, |, = fé tax then 


(A) |, =I, 21, (В) 1, >l, >l 
(C) 1-1, 41, (D) I, <I, <l; 
Value of lim х ул > is equal to 
7 ^ (зг ean) 

1 1 
(= (В) 2 

1 1 
(0) 10 (0) = 


Normal to а curve at a point P (x, у) meets the x-axis at С. If distance of G from the origin is twice 
the abscissa of P, then the curve is 


(A) Parabola (B) Circle 

(C) Ellipse (D) Hyperbola 

The area inside parabola 5x? – y = 0 but outside the parabola 2х? - y +9 = 0 is 
(А) 12483 sq. unit (B) 643 sq unit 

(C) 843 sq. unit (D) 443 sq. unit 


Minimum value of nsina t cosa , where п> 0 and ais fixed in (0, 1), is 
n 


(А) Nn? «n? (B) Vsin2a 

(C) 0 (D) V2sin2a 

Let A and B are two events. If P(A) 20.4, P(B/ A) = 0.9, P(B/A) = 0.6, then which is not correct? 
(A) P(AUB) =.64 (B) P(Af1B) 2.36 

(C) P(A/B) 2 0.6 (D) P(A/B)- 0.2 


Space for Rough work 
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76. 


77. 


78. 


79. 


80. 


81. 


If y =mx bisect two chords of y^ = 4x from (4, 4), then m can't be 


3 1 
(А) т-2 (в) т= 2 
5 1 
C => D) m=-— 
(C) т-с (0) т-- 
Number of circular arrangement of 11 identical green balls, 1 red, 1 white and 1 blue ball is 
(A) "P, (B) “Р, 
(С) “С, (БР, 


If f(x) be differentiable function and curve y=f(x) passes through (1, 1) and satisfies the 


f(x)-1 
relation 2f (x - y) - f(x—y)-« 3y* = 3f (x) 2xy , then lim ын is equal to 
(A) 3 (B) 0 
(C) 2 (D) 1 


Given two real sets A = {a,a,,a,----a,,} and B{b,,b,,----b,}. If f:A B is a function such that 
every element of В has an inverse image and f(a,) <f(a,)<f(a,)<f(a,)----<f(a,,), then 
the number of such mappings are 

(А) “С, (B) "C 
(C) mom (D) ган 


If A= 30? and area of triangle ABC is Bg , then the triangle ABC is 


(A) Right angled (B) Acute angled 
(C) Obtuse angled (D) None of these 


If о,В are roots of equation ах? +bx +c =0, then the system of equation 
x +ycos(B-a)+zcosa =0 

хсоѕ(а - В) +у + 2соѕВ = 0 

and xcosa +усоѕВ +2 = 0 has 


(А) only trivial solution (B) has non trivial solution 
(C) unique solution (D) exactly 3 solution 


Space for Rough work 
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82. 


83. 


84. 


85. 


86. 
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sin(Ax? +Bx+C) cos(Ax?+Cx+B)| 2 
If A,B,C are angles of a triangle such that lim “олг шт гү, түшээ RE 
>| біп(Сх? +Bx+A) соѕ(Сх? + Ax«B)| 43 


ZB = 30° and perimeter of triangle is 4+2,/3 then area of triangle is 
A) 483 sq. unit (B) 2 sq. unit 


(C) $ sq unit (D) 3V3 sq. unit 


Consider the polynomial f(x) = 2х* — ax? + 2bx* + cx - d, where a,b,c,de R and f (i) =f(3+i)=0, 
then the value of b + d is 


(A) -5 (B) -9 
(C) 11 (D) 7 
zi 
If z is a complex number such that агд2(1+2) - arg | 1 =0, then 
2-12 
A) агд2--2 B NA 
(А) argz --5 (B) argz -7 
) [z| <1 (D) nf Ма ) 
2 
Ын + x 21, where [x] denotes the integral part of x, then k is equal to 
(A) 8 (B) 80 
(C) 8 (D) 86 


A hat contains a number of cards with 3096 white on both sides, 5096 black on one side and white 
on the other side, 2096 black on both sides. The cards are mixed up, and a single card is drawn 
at random and placed on the table. Its upper side shows up black. The probability that its other 
side is also black is 

(A) 2/9 (B) 4/9 

(C) 2/3 (D) 2/7 


Space for Rough work 
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87. 


88. 


89. 


90. 


A man is moving away from a tower 41.6 m high at a rate of 2 m/s. If the eye level of the man is 
1.6 m above the ground, then the rate at which the angle of elevation of the top of the tower 
changes, when he is at a distance of 30 m from the foot of the tower, is 


(A) Е 8 radian/s (B) ээ. radian/s 
125 25 


(C) = radian/s (D) None of these 


The value of the expression 2(1+ œ)(1+ o*)+3(20+1)(20* +1) + 4(89 - 1) (3 +1) +.......... 


dote * (n t)(no 1) (no* +1)is (о is a complex cube root of unity) 


2 2 2 
1 
бүлэг): (в) 223 T 
4 2 

n(n +1) : n? (п +1)” 
(С) or its (D) Tig 
The number of solutions of sec? 0cosec? 0+ 2cosec’ 0 -8,0<0<л/2 is 
(A) 4 (B) 3 
(C) 0 (D) 2 


Y tan” 21-21 .|is equal to 
a= m^ +m? + 2 a 


n? +n n? -n 
А) tan'!| ——— B) tan?) ————— 
(A) Ha (B) 2525 

2 
(С) цан 2d (D) None of these 

п? +n 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION- A 


1. A 
Sol.  Userelation AV = -[Ear 


2. A 
Sol. Heat produced = work done by battery — energy change in capacitor 
3. D 
Sol. Initial current is È and final steady current is E 
R 2R 
4. C 
Sol. Basic concept: Kirchoff's law 
5. B 
Sol. Using P = ший 
М 
6. р 
Sol. Maximum temperature is at midpoint of straight line. 
7. C 
Sol. Area under PV cycle gives work done. 
8 B 
Sol. К = = 
3 
"an 
eff 2 


A € — n Ó—— € € € uM —— а € — 
НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,.fiitjee.com 


AITS-FT-IV-PCM(Sol.)-JEE (Main)/19 2 


Sol. 


B 
Speed v = оүА? – х? and [al = о? |x| 


C 


Using 12: атыс b oH: 
ё 20Үң 


В 
Basic concept of Doppler's effect. 


D 
: Х 
Using y = хал -8) 


C 
Resultant V should be along АС. 


B 
Using constraint: a, =2a, and writing equation of motion & solving we get the answer. 


C 
There is no friction between blocks until 8 kg block moves. 


C 
Basic concept. 


C 


ep ; | 
After 1° polarizer intensity becomes 2 and after that changes by соѕ? Ө times. 


B 
Using Moseley’s aw. 
C 
Basic concept: hv - $ = KE 
B 
Basic concept. 
A 
2 
Бай = í + г3 P arier 
2 
C 
L = mr. х Von + КС) 
D 


Total energy equals sum of self energy of two shells and their mutual energy. 


С 
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Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 
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Current in inductor lags voltage by 5 : 


A 

Using 3 уве and F-i/B = mox 
C dt 

A 

Magnetic field inside cavity is uniform, so particle goes in helical path. 

B 

Basic concept of potentiometer. 

D 

1, (чү 3L 

| =2m 

2! 1) | 2 | 

А 
1 1 

X = A*.Y!6 


SX 18A 1 8Y 
X 4A 16Y 


C 
Torque about СМ = |,,,.0 


ee r$ 
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Chemistry PART -II 
SECTION - A 
31. 
Sol. n-l =4 
1-3 
ien =7 
2.71 
32 А 


So. М+Х, > MX;; 3MX, + Х > МХ, 
М,Х, +4N,CO, > 8NX+4CO, -М,0, 
206 1 


x—x3 x56 = 42 gm 
103 8 


33. B 
Sol. | When Ss decomposes to Sz; size {;р 4 


34. B 
So. В(г) = коет" 


35. В 
Sol. X(s) == A (g) + 2B(g) 
P, 2P +2Р, 
Y(s)———2B(g) + C(g) 
2P, +2Р, P, 


Total pressure = P, +P, + 2P; + 2P, = 3(P, - P5) 


kp, = 4P; (P; + P,)° ‘kp, = 4P (Р, + P,)° 


3 2 
Ks * Ко, = 4(P, «Р, ;P; & P -1.5х107 


36. B 

Sol. | C(s)«Os(g) > СО, (9) 
715 +500 -1750 - R. E. = -390 
RE - -145 kJ/mol 


37. B 
Sol. Q1 mol of KHC,O,.H5C5O, will have basicity = З 


ч moles of Ba(OH), required = 3/2 


38. A 
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So. Ту! = Т.М, 
_ 300 


Т, = 8033 - 1 50K 
We nRAT  -1x2x150 _ 900 cal 
EET 0.33 
39. D 
Sol. since O ions occupy сср; 02 = 4 


Number ofA- 8x - 4/8 


Number ofB-4x-4/3 


-. Formula А,В,О, = АВО; 
з 3 


40. А 
Sol. After 15 min. concentration of B = B/2 and that of A = B/2. 


41. A 
Sol. Е, (over all) = =(Ea, +Ea, -Еа;) 


= =(180 80-50) 
= 140 kJ/mol 
42. A 
27 4 (i) 30: TUE 
A 30 
27 А1+4 He— 9 isP +) n(Y) 
y 


351+ е (2) 


43. C 
Sol. If it will not dissociate then will not show abnormal value. 
44. B 
Sol. For pure ethanol X methanoi = 0 
P2135 
45. B 
Sol. Fact. 
46. B 
Sol. From Si to Cl in 3" period, decreasing size increases strength of px — dr bond with oxygen. 
47. A 
Sol. ICI is polar and has stronger |.M.F. 
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48. 
Sol. 


49, 
Sol. 


50. 
Sol. 


51. 
Sol. 
52. 
Sol. 
53. 
Sol. 
54. 
Sol. 
55. 
Sol. 
56. 
Sol. 


57. 
Sol. 


58. 
Sol. 


59. 
Sol. 


60. 
Sol. 


A 
Fact. 


A 
As charge on С.А. 4,C -O bond strength 7, or C-O bond order 7, or C—Obond length 4. 


C 
Fact. 


B 
Does not contain any element of symmetry. 


B 
Epimers are the compounds having different orientation of groups about a particular carbon. 


A 
In cyclic compounds only the groups existing in same plane can undergo elimination. 


A 
Hydroboration — oxidation reaction. 


C 
LAH does not reduce C=C. 


B 
NGP mechanism. 


Ө 
о —— (NGP mechanism) 


O 


В -keto carboxylic acid undergo elimination most easily. 


Elimination 
— сы; reaction 
NH» 


© 
(A) HsC—N—CHy (9 


С 
Ғасі. 


В 


(В) CH3 
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Mathematics PART - Ill 
SECTION - A 

61. С 

Sol. Let hyperbola is (x -2y) (x+y +1) -4 20 


62. 


Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


since it touches x-axis (y =0) 
х(Х-1)-1-0 


D-054--150u-4-1 
f(y) -e*[ e* (x° — 2xy + 3x? -2у)дх 


=e’ |е* (х? -2xy)] = e (e(1 -2у) E 0) _ are) (1 -2у) 


1 1 pia 
^ pe Ку)ау = f, е?" (12у) ду 


(2sina — 1) (82400) «0 = sina << ® <a <2л 


So length is pga с БЕ 1 
6 6 

А 
Range is р Jn, Ё 
А 
K = °C, and exponent of 2 in "C, is 2. 
D 
Let mid point is (a, В). So equation of AB is T = S, = Ии 2=aß-2 
мэ 2 ap - ya | 

В 


y? 42а у а) =о 
p 
y! «y t - 4a +1)=0 
2 
D-0—16 — +16 (2a+1)=0 
p 


2 


ук+ @х+)=0 


a АА MÀ M M —— —— ——— MM — Á— 
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67. D 
Sol. Let 2-х-іу 
х? +(y +1)? - x-i(y -1) =0 
—y--landx-22,420 


Z=A-i 
68. D 
Sol. A, : – white ball is drawn from bag 1 


A, :—Red ball is drawn from bag 1 
B:- 2 balls аге drawn from bag 2 and found to be red. 
P(B) = P(A,).P(B/ A,)+P(A,)P(B/A,) 


3 °С, 
710 
=> P(A, /B) = = D zi 
3 C, 2 C, 2 
b b o 
69. C 
2n+3 2n+3 
So. а, = z= 5 5 
4.(1+2+..п+1) 4(п + 1) (п+ 2) 
4 
_(n+2)?-(n+1)? 1 1 


(1-1) (n+2)? (п+ 2)? (п +1)? 


70. C 


880. FG) Stine) oom 9 
h>0 h 
> f(x) =x? >L =l; <l; 
7. € 
224 1 
Sol. S = lim —Y' 


72. D 
Sol. Gis [xy eo] 
dx 


OG = 2x > y dy = x dx = y? - х? = С which is rectangle hyperbola. 


73. A 
А 
Sol. Required area - 2 Ї *(2x? +9 -5x° dx = 1243 sq. unit. 
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74. 


Sol. 


75. 


Sol. 


76. 


Sol. 


77 


Sol. 


78. 


Sol. 


79 


Sol. 


80. 


Sol. 


D 

heirs OSG 
AM>GM=> n > Jsina cosa 
D 

= _P(BOA) 1-P(AUB) _ 3 
ЕВА EC E = P(AUB) =.64, P(B/A) 
— P(B) - 0.6, БАЙВ СВ); 5 
_ Р(В) 

B(A)B) АОВ). gi 

Р(В) 
р 


Any point on y = mx is (t, mt) 

Equation of chord under middle point (t, mt) 
T =S, > m't? -2(2m«1)t-8-0 

For two chords, 

D»0—4m?-4m-1«0 


A 


X4 =0,1,...,, 
So require number of arrangements 


| 
= 23 Number of solution of (1) 


= 2l BO 


C 
Put x = 1, y = h in the relation 


(tener) Aimo mit) M 


h 22 
take limit h > 0 
2t'(1)-f'(1)-2 f'(1)-2 
C 


P(BOA) 
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PA) = P(AnB)- 0.36 


There is по loss of generality in considering the order of 015 as b, «b, <b,----<b, also given 
that Ца,) <f(a,)-f(a,,). Now suppose number of preimages of every b; are x, in numbers. 


Therefore x, +X, +: +X, = 2n where 1x x, <п+1 (1) 
Number of solutions of (1) is ^C, , or 2''С, 


C 
ZB + АС = 150° 
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cos(B +C) = 225 cosBcosC - sinBsinC = 22 


34 v3 


Also sabsinc = 4 аа? таныша аа 


> “ос -- 

=>B=90°+C 

Therefore ZB = 120°, ZC = 30? 
81. B 


Sol. dp ры 
о + В УА ap 5 


Determinants 


1 cos(B-a) cosa) |cosa sina Ol|cosa sina 0 
D = cos(a - p) 1 cosp|-|cosp sing OlcosB sina 0|-0 
cosa cosp 1 1 0 0 1 0 0 


hence will have non trivial solution. 


82. A 

Бар, AMA OSE. eke ыр 
sinc cosC /3 
=>C=30°, A=120° 
a:b:c = ѕіпА : ѕіпВ : ѕіпС = V3 :1:1 
K(2+V8)=4+2V8 =K =2 


A= Lam. 43 sq. unit 


B 
83. B 
Sol. f(x) = 2(x-i)(x +i)(x-3+i)(x-3-i) 
f(1) =2.(1+1)(441)=2-a+2b+c-d 
=> 20-0-18-а-4 
f(0)-2(1)(i-3)(-i-3) 
-d- 20 => d--20 
Ц-1) = 2(-1-i)(-1+i)(-4+i)(-4-i) -2-а-20-с-а 
=> a+2b-c=46 and 2b«c-a--2 
= b=11 
therefore, b + d = -9 
84. C 
= 22 
Sol. жәе z) ar |-o 
=> argz+arg(1+z)+argz—arg(1—z)=0 
> ад 1:2|-0 > PET Т, oil 250 «1 
1- 1-2 +1 
85. B 
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Sol. 25401: Зол Ч ЭЭ 
3 90 3 90 
30 
= 054904")... = 0<(n+30)<90 


and If ҰЛЫ > {жы ШЕ oy 
3 90 3 90 
=> 90<(n+30)<180 => 60<п<150 
211 n [1 n 
—+— |+ —+—|=21 
ЭГ | A a 
> Ны > ЛЫ 
г-6013 90 15013 90 
which is possible only when k - 80. "s ЕЕ 
3 90 
86. B 
Sol. Let us consider the following events. 


A: card shows up black 

B4: card with both sides black 

Bs: card with both sides white 

Вз: card with one side white and one black 


Bi 


В; 


P(B) = 17 Р(В.)= PE) 
_1 


Р(А/В,)-1, P(A/B,)-0, P(A/B,) => 


2o 4 


(8,4) = 3 4 —_, i: 


87. A 
Sol. Let CD be the position of man at any time t. Let BD = x, then EC = x. Let ZACE- 0 


Given, AB = 41.6 m, CD = 1.6 m and = =2 m/s. 
AE = АВ -EB = AB- CD = 41.6 -1.6 = 40 т 


We have to find И when х = 30 т 


АЕ 40 
From AAEC, tano = — = — 1 
EC x (1) 
dð -40ах 
Differentiating w.r.t. tot, sec? 0— = —-— 
9 dt x’ dt 
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88. 


Sol. 


89. 


Sol. 


90. 


Sol. 


A € —  €— € À—— MÀ À € M M M — € T Ó——MMXÀ 
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> 80275 20 2 
dt 
Lr eee 2% -cos@ = —~—_ 
di^ x? x? x? + 40? Vx? +402 
аө 80 
dt — x^«40? 
when x = 30, Se 39 АЕ. radian/s. 


dt 30° + 407 125 


D 
1 2 А 

We һауе — sx += >~ = 8, sind ғ 0, cos0 +0 

sin^0cos^0 sin Ө 
> 1+2cos* 0 = 8sin’ 0соѕ? 0 = 8cos^ 6(1—cos’ Ө) 
=> 8С05:0-6сС05:0-1-0 
E (4cos* 0 -1)(2cos* 6-1) - 0 
— 
— 


cos? 0 = 1/4 = cos^(n/3) or cos? 0 = 1/2 = cos*(n/ 4) 
0=nr+(x/3) or Ө = пл+ (7/4), neZ 
Hence, for 0 <0 < 1/2, 0 = л/3, Ө = л/4 


А 


n 2m ш 2m 
Weh [сеш сыза а ши ы 
шалан Zen 22:23) 2 fan шэн 


Энн | (т? +m+1)-(m?-m+1) | 


1+(m? « m -1)- (m* —т +1) 
E. БҮР: BT UP 
-Х (m +m+1) tan (m m+1)| 


= (tan" Stam 1) Ж (бап! 7a. 3) + (tan" 13 - tan 7) 4 
| ал” Ци +n+ 1)- tan” (n? -n+ 1)] 


2 
хаан на) -tart = tar n 21 | 
2+п°+п 
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1. Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 


more than one correct answer. Each question carries +4 marks for all correct answer. 
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Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART -| 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A non conducting uniform thin shell of mass m and radius R is ^y 
having uniform charge density +o on one half and -с on 
another half as shown in figure. It is placed on a rough non 
conducting horizontal plane. At t = 0 a uniform electric field 
E- -Ejj N/C is switched on and the solid sphere starts rolling 
without slipping. Then which of the following is/are correct. 


2 
(A) The acceleration of the topmost point of the hollow sphere at t = 0, is К явсан . 
m 


(B) The magnitude of frictional force at t = 0 is 55 TER . 


. , ЕА? 
(С) The acceleration of centre of mass of the hollow sphere at t = 0, is = 2253, 
m 


(D) The magnitude of frictional force at t = 0 is 25 TOE, Re . 


A large cubical vessel contains two immiscible liquid of density 2po 
and Зро. A solid sphere of volume Vo, radius H/10 and density po 15 


tied to one end of a string of length EJ and other end tied to the 


bottom of the vessel at centre of the base of the container as shown 
in the figure. The sphere is immersed with half of its volume in the 
liquid of higher density and remaining in the liquid of lower density. 
The entire system starts accelerating toward right side with an 


acceleration За. Then which of the following is/are correct. 


(A) The angle made by the string with the horizontal is 37°. 
(B) The solid sphere moves towards right with respect to the vessel. 


(C) The tension in the string in the equilibrium is 2 Pig 


(D) The tension in the string in the equilibrium is Z Vapo 


One mole of an ideal gas undergoes through the process T = To + V? where То is a positive 
constant and V is molar volume. Then which of the following is/are correct. 

(A) Тһеуоіште for which pressure will be minimum is (T)/2)". 

(B) The volume for which pressure will be minimum is (To/2)?^. 


(C) Тһе minimum pressure attainable is 22^ ВІ"; 
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(D) Тһе minimum pressure attainable is -3 RT”. 


22/3 
A point source of light 5 is placed on the axis of the lens of 15:20 em 
focal length 20 cm as shown in the figure. A screen is pum 
placed normal to the axis of the lens at a distance x from it. N 
Treat all rays as paraxial. Then which of the following is/are 5... 2ст| | N 
correct regarding the intensity of the image produced on ! 
the screen of the point source. N 
25 cm x 


(A) As x is increased from zero, intensity continuously decreases. 

(B) As x is increased from zero, intensity first increases then decreases. 

(C) Intensity at centre of screen for x = 90 cm and x = 110 cmis same. 

(D) Radius of bright circle obtained on screen is equal to 2 cm for x = 300 cm. 


In a photoelectric effect experiment. If f is the frequency of radiations incident on the metal 
surface and | is the intensity of incident radiations, then which of the following is/are correct. 


(A) If Ф is increased keeping ‘I’ and work function constant, stopping potential and maximum 
kinetic energy of photoelectron increases. 

(B) If distance between cathode and anode is increased, stopping potential remains same. 

(C) If T is increased keeping f’ and work function constant, saturation current increases and 
stopping potential remains same. 

(D) If the work function is decreased keeping ' and ‘I’ constant then stopping potential will 


increase and maximum kinetic energy of photoelectrons also increases. 


The resistance of wire PQ is 410 O, which A 
is tapped with the external wire as shown 
in the figure. The value of R is not known. If 
the potential difference between AB is 400 
volts and the net current through the 
source battery is 6 ampere, then which of 
the following is/are correct. 


P 


(A) The resistance of unknown resistor R is 200 O. 


(B) the equivalent resistance across AB is Ma 


(C) The current in 25 Q resistor is = ampere. 


(D) The potential drop across 120 Q resistor is 60 volts. 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


Two conducting rod OM and ON each of mass т and length / can х x x x x x x x x x x x 


rotates about centre of the ring O, with its other end sliding 
smoothly on a circular conducting ring, as shown in the figure. A 
constant and uniform magnetic field 'B' acts into the plane of the 
ring. At t = 0 rod ON is given an angular velocity oo as shown in 
figure. Assume that the space is gravity free and that there is 
electrical contact between the ring and the rod. The resistance of 
the ring is negligible and each rod is having resistance R. There is 
a small gap in the ring between P and Q, so that the current flows 
along a unique path (assume that time to rotate one complete 
revolution is infinite). Then, 


X X X X X X X X X 


x 
x 
x 
x 
x 
x 
x 
x 
x 


x X XX X X хх 


7. Find the angular velocity of rod OM as a function of time 't' 
© зв? 
(А) T 1-е 4mR 


08828, 
(В) &g|1-e 4mR 


" 08822, 
(C) =: 1+е “тн 


Т 08822 
(р) P 1-е “тн 
8. The total heat produced in the system is 
(A) = теа 
1 2 2 
(В) тэн 00 
(С) „то 
1 2 2 
(D) 251 00 
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Paragraph for Question Nos. 9 and 10 


In a cylindrical container of sufficiently large height, two 
movable piston enclose certain amount of same ideal gas in 
two chambers as shown in the figure. The upper piston is at a 
height 20 cm from bottom and lower piston is at a height 8 cm 
from the bottom. The mass of each piston is m kg and cross- 


sectional area of each piston is A m?, where TS =P, and Po 


is the atmospheric pressure = 1 x 10° N/m’. The cylindrical 
container and piston are made of conducting material. Initially 
the temperature of gas is 27°C and whole system is in 
equilibrium. Now if the upper piston is slowly lifted by 16 cm 


and held in that position with the help of some external force. 
Then 


Lower chamber 


9. The lower piston will rise by 
(A) 2cm 
(B) 4cm 
(C) 8ст 
(D) 6 cm 
10 The ratio of volume of gas in upper chamber to that of in lower chamber in final state. 


999» 
— KK — Po 
ADD ~ 


SECTION - D 
(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. There is a parabolic shaped bridge across the river of width 10 
meter. The highest point of the bridge is 4 meter above the level 
of bank. A car of mass 952 kg is crossing the bridge at a constant 
speed of 4 m/s. Find the force (in Newton) exerted on the bridge 
by car when it is at the highest point 'P' of the bridge. Тап e 

2 m 5m 
(take g = 10 m/s’) 


12. A wire of infinite length carrying current 1 lies Sy 
along the z-axis. A square loop of side '/' is placed 


such that the plane of the loop makes an angle 74? 
with the positive x-axis at (/, 0, 0) and side AB 


touches the x-axis and parallel to z-axis as shown 
in the figure. The magnetic flux passing through the 


loop is Kt Find the value of k. [take | = 10 amp, 
Tt 


én(1.6) = 0.47 and tan 37° = 3/4] 
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13. 


When an inductor coil is connected to an ideal battery of emf 15 volts, a constant current 2.5 amp 
flows if it is left connected for a long time. When the same inductor coil is connected to an AC 
source of 20 volts and 25 Hz then the current is 2 ampere. The inductance of the inductor is 


K Henry. Find the value of k. 
T 


The excitation energy of a hydrogen like ion to its first excited state is 43.8 eV. Find the 
magnitude of energy (in electron volts) needed to remove the electron from the ion in the ground 
state. 


One end of copper rod of uniform cross section and length 13.5 m is kept in contact with ice and 
other end with water at 100°C. At what distance ‘x’ (in meter) from 100°C water along its length 
should a temperature of 400°C be maintained so that in steady state, the mass of ice melting be 
equal to that of the steam produced in same time interval of time? Assume that whole system is 
insulated from surrounding. Latent heat of fusion of ice and vaporization of water are 80 cal/gm 
and 540 cal/gm, respectively. 


A rod of length '/' can rotate freely in a horizontal plane about Ф 


vertical axis OO’ passing through one of its ends with angular 2----> 
velocity o. The mass per unit length linearly increases from à 
to 2 à from the axis of rotation to other end as shown in the 
figure. Find the tension (in Newton) in the rod at the middle 
point. (take о = 2 rad/sec, X = 4 kg/m, / = 3.6 meter and 


neglect the gravity) 


The moment of inertia of a circular disc of radius R about its 
diameter is 2 х 1077 kg-m*. Then find the moment of inertia (in 
kg-m^) of given lamina made up from same material and same 
thickness as that of above mentioned disc about line PQ which 
passes through C and parallel to plane of lamina as shown in 
figure. 


A uniform thin rod and circular arc of radius 10 meter are situated as 
shown in the figure. The mass of the circular arc is 371 kg and mass 
per unit length of the rod and the circular arc is same. The net E 
gravitational intensity at the centre O is KG newton/kilogram where 330% 44° Ж 
G is gravitational constant. Find the magnitude of K. (take tan 37° = mis 

3/4) 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


When CO» is passed into aqueous 

(A) Na2CrO, solution, its yellow colour changes to green 

(B) К.МпО, solution, it disproportionates to KMnO, and MnO» 
(C) Na2Cr2O; solution, its orange colour changes to green 

(D) KMnO, solution, its pink colour changes to colourless solution 


Which of the following compound(s) is/are capable of producing Н> on addition of active metal like 


(Na/K)? 
(A) НС--СН 
(В) Ph Ph 
Ph Ph 
(C) OCH, 
NO, 
(D) CH3CH2SH 


Which of the following statements is/are correct provided solutes are not to suffer dissociation or 

association? 

(A) The magnitude of osmotic pressure is not dependent on the nature of the membrane 
provided it is perfectly semipermeable. 

(B) Equimolecular quantities of different solutes dissolved in the same volume of a solvent 
exert equal osmotic pressure at the same temperature. 

(C) Equal volumes of different solutions which are at the same temperature and exert same 
osmotic pressure contain an equal number of solute molecules. 

(D) The osmotic pressure of a substance in a dilute solution is the same as it would exert if it 
exists aS a gas in the same volume as that occupied by the solution at the same 
temperature. 


Which of the following is/are correct related to hydrogen bonding? 
(A) The H-bond in the X — Н ---Ү may be linear or bent. 


х 


(B) Bifurcated (е ) hydrogen bonds are not possible. 


(C) Symmetrical hydrogen bonding is present in HF; . i.e. the H-atom is midway. 
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(D) Hydrogen bond is an extreme of dipole — dipole attraction and therefore the force is 
inversely related to the cube of distance between the dipoles. 


23. OH 
——— 
CO,H 


Correct set of reagents required for above conversion is/are 

(A) Conc. НІ; KCN; H3O* 

(B) Conc. НаРО4; HBr in presence of peroxide, Mg-dryether; СО», НО”. 
(C) Anhydrous ZnCl2/HCl, Mg. dry ether, СО», H3O*. 

(D) Conc. Н>5О,, HCI in presence of peroxide, KCN, H3O*. 


24. Consider the reaction 
2CO(g)+ O, (9) 2CO, (g) - heat 


Under what conditions shift is undeterminable or no change 

(A) Addition of Ос and decrease in volume 

(B) Addition of Ar at constant pressure 

(C) Addition of CO and increase in temperature at constant volume 
(D) Increase in temperature and decrease in volume 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


A tertiary alcohol H upon acid catalyzed dehydration gives a product 1. Ozonolysis of | leads to 
compounds J and K. Compound J upon reaction with KOH gives benzyl alcohol and a salt of carboxylic 
acid, L. Whereas K on reaction with KOH gives only M. 


О 
H,C Ph 
M= 
Ph H 
25. Compound H is formed by the reaction of 
(A) O 
+ PhMgBr 
Ph CH, 
(B) О 
„Л. + PhCH,MgBr 
Ph CH, 
(C) О 


Д. + PhCH,MgBr 
Ph H 
O Me 
Д. й EN 
Ph H Ph 
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The structure of compound | is: 


(A) Ph сн; 
H Ph 
(B) H4C Ph 
H Ph 
(C) Ph CH, 
H CH,Ph 
(D) H4C CH, 
Ph H 


Paragraph for Question Nos. 27 and 28 


AgClO, 2» AgCI +O, + X 


90°C 


Excess Оз 


a ae Ыб; 


27. 


28. 


Y on dissolving NaOH produces 

(A) Chlorite and chlorate salts 

(B) Chlorate and perchlorate salts 
(C) Only perchlorate salts 

(D) Hypochlorite and perchlorite salts 


Which is wrong statement related to X and Y? 

) Both X and Y are mixed anhydride i.e. on treatment with water producing two acids 
) Y is a dark red liquid at room temperature 

) X is a paramagnetic 

) Y сап be obtained by dehydrating perchloric acid with P4010 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


The pH of a solution formed by mixing 10 ml 0.1 M МаН»РО, and 20 ml 0.1 M Na;HPO, would be 
(Given pK, = 2.2, pK, -7.2,1002 = 0.3) 


Among the following compounds 


(i) the compounds that will not form enamine with АМН is ‘a’. 
(ii) the compounds which can involve in Cannizzaro reaction (including intramolecular) is ‘b’. 


9 9 9% 
HCHO, PhCHO, C,H, -С-СН,,СН,-С-ҢН-С-С-Н 


, 


Then what would be the value of a + b? 
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31. 


32. 


33. 


34. 


35. 


36. 


X = C4H4,0 

(A) Isomers of compound X give positive iodoform test (excluding stereoisomer) = a 

(B) Isomers of compound X do not give Н» on treatment with Na metal (excluding stereoisomers) 
=b 

(C) Isomers of compound X give red colour in Victor Mayer test = c 


Then 83359 would be? 


If time required when a current of 9.65 amp is passed through 80 ml of 0.1 M NaCl solution in 
order to make its pH = 12 is x sec. and time required when a current of 965 amp is passed 
through an aqueous solution of CuSO, to produce 0.28 litres of oxygen gas at STP is y sec. then 


the value of X would be 
y 


6 mol of a mixture containing same number of moles of МаМОз, NH4NO;, LiNOs, Ca(NO3);, 
РЫ(МОз)> and AgNO;, was heated strongly. Total number of moles of O2(g) evolved is: 


Among the following acids, if number of acids stronger than H3PO, is x and number of monobasic 
acids is y. then x/y would be? 
HsCO3, НзРОз, СН;СО:Н, Н>5О,, НзРО», H4P20;, НСІО,, НзВОз, HNOs. 
The overall formation constant of | Co(NH, ), | in aqueous solution is 10° and the standard 
potential for reduction of Со” (aq) and | Co(NH, Ag (aq) are as follows 
Со" (aq)+e Со” (aq) E° =1.90 

3+ 2+ 
[Co(NH,), | (аа) +е [Co(NH,), | (aq) Eri E 
If the nearest overall formation constant of the [Co(NH,), | ion is 10”. Then the value of x would 
be (Given : Esen = E2,, – 0.061099 | 


(2) 
cell 


The activation energy for a reaction is 30.8 x 298 x 4.606 cal/mol. If the increase in the rate 
constant when its temperature is increased from 298 K to 308 K is x % then ‘x’ would be 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


The number of codes of 20 digits which can be formed using digits 0, 1, 2, 3, 4 such that 
difference of consecutive digit is one is N, then 

(A) total number of positive integers which divides N is 40 

(B Мів divisible by 3° 

(C) N is divisible by 7 

(D) the number of ordered pair (а, b) such that a x b = N and a, b e l* and gcd (а, b) = 1 is 4 


Person A randomly selects 4 distinct numbers from the set (1, 2, 3, 4, 5, 6, 7, 8, 9) and arrange 
them in descending order to form a 4 digit number and person B randomly selects 4 distinct 
numbers from set (1, 2, 3, 4, 5, 6, 7, 8) and also arranges them in descending order to form a 4 
digit number. Then which of the following is/are correct? 

(A) probability that person A's 4 digit number is greater than person B's number is 


8 
оа. 1- 


(B) probability that person A and B have same 4 digit number is 


9 
C, 
(C) probability that person A’s 4 digit number is greater than person B’s number is 
2: 6.4 C4 
2.96; 


8 
(D) probability that person A and B have same 4 digit number is sc 
4 


A rabbit begins at the origin and runs up the positive y-axis with speed 5 m/s. At the same time, a 
dog runs at speed 10 m/s from the point (20, 0) in pursuit of rabbit. Which of the following is/are 
correct? 


(A) the dog meet rabbit at the point (o 2) 
(В) the dog meet rabbit at the point (0, 10) 


(C) the equation of the path followed by dog 2y(x) = 


2 x BUNTE /х+ с 
3/20 3 
(D) the dog will pass the point (4. v20) during his run 


Let f : R — (0, 1) be a continuous function, then which of the following function has/have the 
value zero at some point in the internal (0, 1)? 


(A) (х) + її (t)tantdt 
0 
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41. 


42. 


2 2 
The normal at a variable point P on ellipse RT. =1, (a > b) meets axes of the ellipse іп Q and 
a 


R. Then which of the following is/are correct statement(s) 


(A) the locus of mid-point of QR is ellipse 

(B) the locus of mid-point of QR is conic whose eccentricity is same as of given ellipse 

(C) The locus of mid-point of QR is hyperbola 

(D) The locus of mid-point of QR is conic with its eccentricity half of the eccentricity of given 


ellipse 


Two fixed points P and Q are 4 units apart and are on same side of a variable line L. Let PM and 
QN are perpendicular distance of P and Q from line L satisfy equation PM + 3QN = 4, then line L 
always touches a circle C 

(A) the centre of circle C lies on line PQ 

(B) the radius of circle is 1 

(C) the radius of circle is 2 

(D) the centre of the circle C lies on perpendicular bisector of PQ 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Let L be a straight line passing through (1, 1, 1) which is parallel to x + y + z = 1 and intersect the line 
X+2y+zZ=1,xX+y+2z=3 


43. 


44. 


The line L is parallel to the line 
х-1 у-1 2-1 


4 3 14 
x y 2 
B AA MEE 
(8) 4 -3 2 
X 2 
с) 5-5-5 
4 -7 2 
X у 2 
D Satins MSS 
(0) 4 -3 -1 
The equation of line which intersect the line L and Ale & parallel to mds tois 
1 9 17 1 2 3 
х-1 -1 2-2 
(А) == 
1 2 3 
х-1 -2 2-2 
(8) -- 
2 4 3 
X 2 
с) 2-2-2 
7 14 21 
х-1 -1 2-1 
1 2 3 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 AITS-FT-V (Paper-1)-PCM-JEE(Advanced)/19 


Paragraph for Question Nos. 45 and 46 


X aas V x є (0, 1) 


45. The value of Cx] is 


(5 
(А) E 
T 
"ws 
Tt 
(C) 2,5 
(0) 45 
46. Let о(х)-У1-х2 f(x) for v x e (0, 1). The range of g(x) is 
(A) (0, 1) 
Ж 
o G 
(D) (o 4 


SECTION - D 
(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


й 2r-1 
а. Ode y 000829) 


n> - 
© rei 


[.] denotes the greatest integer function) 


is /for 0 е (cot 2, cot! 1), then the value of [£] is equal to (where 


ke (п-1)° +"С» (п—3)° +..... 
48. If the value of n? (n 223p "where n = 10, is £, then 167 is equal to 


49. In AABC let the value of a? cos ЗВ + 3 а? cos(A — 2B) + 3 ab? cos(2A — B) + b? cos ЗА is /, then 


the value of E is equal to 
с 


2 
4 (4 
50. The value of Lm a is equal to 


m4 x(1-x)* 


n>% + : 


n 2 
51. Let an = 8 + (n — 1)d, n e N. If lim f-£) - 7 then the value of d is equal to 
r=1 a 


r 
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52. 


53. 


54. 


Let P(x) be a polynomial whose coefficient are integer satisfies P(1) = 5 and P(2) = 7. The 
smallest possible positive value of P(10) is equal to 


Let ‘O’ be centre of circle as shown in figure and AE be a chord from E 
A the diameter AP is drawn and M is foot of perpendicular drawn 
from E on AP. A circle is drawn such that it touches EM, AP at D and © 


P 


circle whose diameter is AP, then the value of ДЕ і5 А 


Letf: А > A where A = (1, 2, 3, 4, 5, 6, 7}, then number of functions f such that f(f(f(x))) = x, 
Vx eAis 
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ALL INDIA TEST SERIES 


FULL TEST - V 
JEE (Advanced)-2019 


PAPER - 1 


TEST DATE: 27-01-2019 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION - A 
1. A, B 
Sol то = PEsin37° ty 


Sol . 


Sol : 


2 3 
= (o2nR )(R)E = 


= RE = (sm н) 
5 3 


18 onRE, 
а--- 
25 m 


A,B, D 
When the vessel starts accelerating then 2Vopog 
the sphere gets completely immersed in 
the liquid of density 2ро. 

So, 


5 
Т-У (2р, =Po ) ya? +0? = з /2Р09 . Vopoa 2Vopoa 
T 
Vopog 
A, C, D 
PV = nRT 
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Sol. 


Sol. 


P 
V V 
1/3 

CERES 
av 2 
m R(To a 2) 3 RT2?2'5 | 

To 2 

(2) 
В, C, D 
1_1_1 
у и f 
у = 100 ст 

100 cm 
110cm 

A, B, C, D 


On increasing frequency stopping potential and maximum kinetic energy of photoelectrons 
increases. 

Kmax = hf — ф = eVo 

If ф is decreased, Kmax and Vo both will increases. 

With increases in distance between cathode and anode ‘f’ remains unchanged. 


A,B, C, D 
Equivalent resistance between P and Q = 1000 6 amp 2 amp 


A 
So current towards P = Tu - 4ampere Temp 
Current through R = 6 — 4 = 2 ampere m : 
So, R= aut = 200 0 
2 00 О 


А 


B 

(for Q. 7 to Q. 8) 

By the conservation of angular momentum about ‘O’ 
lo, +10, = lo 

Induced emf in the loop 
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Sol е 


e= 5B(o. —@,) @ 
Torque on the rod OM about ‘O’ 


4mR 
(2-0) mR 5 
2 


1 1 
Heat produced = 5 102 21% ат mlos 
B 
A 


(for Q. 9 to Q. 10) 


Let Р» is the initial pressure in upper chamber 


mg 
Р, РАТЕ 
Vz = А х 12 х 102 m? 


3 
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x xX X X X X X X X X Xx 


x 
x 
x 
x 
x 
x 
x 
x 
x 


X X X X X X X X X 


хх XX X X хх 


Let Р; and V; are final pressure and volume of upper chamber and lower piston moved by / cm. 


V; = А(28 – t0? m? 
PV, = БАР 


‚ (24Р, 
еді (28 


Let P, is initial pressure in lower chamber 


2mg 
P, =P, ane = 3P, 


V, = Ах8х102 m? 


Let lower piston moved by “7” cm and P; and Vj are final pressure and volume of lower chamber 


Pre pig 00 = eto. Lu За Б. 
A 28-2 28-1 

Vi = А(8 + 10? m? 

РМ, = PV] 


3P,A х8х10 =P, ЕЕЕ +0102 
28-/ 


Solving this / = 4 cm 


(Zh, = 2P, = 2x10? N/m? 
24P, 

!- -Р 

2  ° 

№ 28-/ 24 , 

М, 8-0 12 
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11. 


Sol. 


12 


Sol. 


13. 


Sol. 


14 


Sol. 


SECTION - D 
04645.76 
equation of parabola 
у= к 
у= һ = Ка? 
h 
“(2 
h \ 2 : 
=|— |x E 
-(1 | 
278/2 : 
dy } 
Bb c vy 
| Ч w) | 
В---------- 
Фу 
ах? 
R(x =0)= L 
2k 
2 
mv 
та-М- 
: R 
2 
N=mg- Шы = m(g- v? -2k) = 4645.76 М 
00002.35 
Flux passing through the loop ABCD 
dk d ule (8 
b= І 9 edr = ~2 -en( | 
y 2nr 2л 5 


ЕЗБЕ aas Hs") 
n 2 n 


00000.16 
When DC source is connected resistance of inductor 
R- -69 

2.5 
When AC source connected 
Z= 21 -100 

2 
Z? = R? + X? 
X, =8Q 
2xfL = 8 

8 0416 


С охтх25 т 


00058.40 
Е, -E = 43.8 
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Sol. 


Sol. 


17. 


Sol. 


Sol. 
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celts жыен 


(2)? 
m I -58.40eV 


00001.35 
= 13.5 т 
Qu. = KA 400-0 
13.5-х ісе 6 аж о Water 
E 0°С X (100°C) 
So ice melt, Mice = — = BATSON 0) „(i Us 400 
L. — 80(13.5- x) 


(400 -100), 


Qwater = KA 
Quas _ KA(400 —100), NT 


seana i 540x 


v 


400 300 

80(13.5-х) 540x 

6(13.5 — x) = 54x 

6x 13.5 = (54x + 6x) 
|. 6x13.5 


=1.35m 
60 
99198: 24 
0/2 о 2 
-[or- | I Gao 
№ ae 2), 
he ae = 24x (8.6)? x (2)? = 138.24 MUS 
3 3 x dx 
oO’ <- -> 
T+dT T 
00006.08 
mR? 
lisc = lo = E = КА“ 
ae mR? 
8“ 4 


pa =k[(3V2)R] - [t +2 {lo +m(V2R)} | 


= 820 — 4mR? == 3201, — 16l, = 3041, 


00002.16 


Putting all values x | 9 6 
| 2 2.16 G newton/kilogram [S 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. B 
Sol. 2Ма,СгО, +H,O + 2CO, ——>Na,Cr,O, + 2NaHCO, 


ЗК,МпО, + 29,0 + 4CO, —— 2KMnO, +MnO, + 4KHCO, 


20. A, B, D 
21. А, B, C, D 
22. A, B, C, D 
23. B 
24. C, D 
25. B 
26. A 
Sol. (for Q. 25 to Q. 26) 
(Кае) 
3° Alcohol | 
нс, | сн; 
Ph -CH, -OH «(L) 
Ph (M) H 
e 
NO он, e 
ie 
Dehydration” он; 
pý | CCH; Na pi ve > Ph 
Ph Ph | 
О. H3C Ph 
5 / O,/Zn 
1-4 Ph () Н 
Y 
n n KOH 
Ph—C—H +H,C—C—Ph Aldol condensatio 
(J) (K) 
О 
KOH | Cannizzaro's reaction a 
Ph - CH,OH + PhCOOK ри (м) H 


(L) 
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27. 


28. 


Sol. 


29. 


Sol. 


30 


Sol А 


31 


Sol. 


32 


Sol. 


33 


Sol. 
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B 


D 
2AgCIO, + Cl; — po? 2AgCI + 2010,» O, 
(x) 


2ClO, + 20, ——>Cl,0,+ 20, 
(v) 


СІ,О; --2NaOH———NaCIO, +NaClO, -- H,O 
4HCIO, + P,O,, 15201,0, + 4HPO, 


SECTION - D 
00007.50 
This is a buffer solution where H,PO, acts as the acid and МаН:РО, is the salt. 
H-pK, +1 (НРО; | 
рп = рк, +1092——— 
* [нро | 
=> 7.2 + log 2 
=> 7.50 
00009.00 
(a) 5 
О 
0 0 
(Except C,H, - C- CH,, CH, – С-Н, , 
0 4 
00003.50 
а = 1; butan-2-ol 
b = 3 (ethers) 
c = 3 (1° alcohols) 
00001.60 
pH = 12, pOH = 2 
(Он |-107 
Equivalents of (он | =10°x80x10° 
=8x 10% 
8х10 = 9.65 x x 
96500 
x = 8 sec 
Equivalents of oxygen = = = 0.05 
» 965 x y 
96500 
у-5 
00002.25 


6 compounds has 1 mole each 
NH4NO3 do not give O2 
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2LiNO, —>Li,0+2NO,+_ 0, 
(1 mole) (0.25 mole) 


2Ca(NO, ), —»2CaO+4NO,+ О, 


(1 mole) (0.5 mole) 


2Pb(NO,), —— 2PbO +4NO,+ О, 


(1 mole) (0.5 mole) 
2AgNO, »2Ад-2МО,- О, 
(1 mole) (0.5 mole) 


2МаМО,---Ма,О- О, +NO+NO, 


(1 mole) (0.5 mole) 
Total number of moles of Os evolved = 2.25 


34. 00001.20 
Sol. х= 6; (except НСОз; CH4CO;H; HBO») 


y=5 

35. 00035.00 

So. Со“ +6NH, [Co(NH,), |” K, 2105 
Со?” + 6NH, Гсо(мн,),|7 K, -10* 
Со? + e —— Co” E° =1.9 V 


[Co(NH, ), | —o[Co(NH,), «e Е° = -0.1v 


Co** +[Co(NH, ), | 


E° = 026 log а (at equilibrium) 
1 


со” +[Co(NH,),] | E'-18V 


K 
1.8 = 0.06109 —- 
910° 


K 
30 = 109-2. 
910° 

К, -10* 

36. 00900.00 


к, 30.8 х298х 4.606 4 308 = 21 


Sol. 109-2 
k, 2.303 x 2 308 x 298 


log—2 =1 
d 


х 


2-10 


к, 
k, =10k, 


% increased (x) = КЕ x 100 


1 


= 900.00 
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Mathematics PART - 111 
SECTION – A 
37. A, B, D 
Sol. Let A, denotes number of codes which ends with 0 or 4, B, denotes number of codes which ends 


38. 


Sol. 


39. 


Sol. 


40 


Sol. 


41. 


Sol. 


42 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


with 1 or 3 and C, denotes number of codes which ends with 2 
Ал +1 = Bn= 4,5 Bait = An + 26, N = 23.49 


В,С 
HT . С, 1 
For same number probability is === х = 
С, “С, 

А, С 

‚ dy у-5! 
Let (x, y) be the point on the path followed by dog, then Е a 

Х Х 

ху-у--5 ... (1) 


On differentiating equation (1), w.r.t. x 


54. Үзу? 


ах 2 


ху” 2 


B 

Use IVT 

Let h(x) = x! – f(x) 
h(0) < 0 and h(1) > 0 


А,В 


СТЕР x y? 
Locus of the mid-point is Eu -1 


а4е“ ate‘ 
4a? Ab? 


A,B 
Let P, Q be (2, 0) and (6, 0) respectively 
D 
Equation of L is іа ed 
4 -3 -1 

D 
Required line passes through (1, 1, 1) and parallel to = > = й 
С 

Эс 3 біп x 
f(x)= | (xsint + (xsint) Хам Jat = 

0 1-х2 
D 

is 3 sin! x 
f(x)= | (xsint + (xsint) Хам Jat = 

0 1-х2 
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47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


51. 


Sol. 


52 


Sol. 


53 


Sol. 


54. 


Sol. 


SECTION – D 


00000.00 
2r-1 
л (cos20 
im see 


n v1 2r —1 


= (ncotO 


00001.00 
Expanding (e* + 1)" — (e* — 1)" in two ways 


00001.00 - 
(ae ? + be^? = (c + i(b sin A —asin B)? = c? 


00002.00 
Use integration by parts, then use expansion 


00006.00 
(8-d).(8-nd) 8-а 
8 


To. di. 
| іе -= 
if 3 Ци 8-(8-(0:-1)4) 


00023.00 
P(x) = Q(x)(x – 1)(х – 2) + 2x + 3 
Р(10) = 72n + 23 


00001.00 

From similar AAEM and AAPE 

АЕ АМ 

АР АЕ 

— AE? = AM-AP = (АР-АР 8-2. (1 


AB both circles touches each other (R – ? = r + OD? = г? + (AD - В)? 
AE = AD 


00351.00 
"C, + 'C,[10x2x2]» "C, x2 
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FIIT] EE 
ALL INDIA TEST SERIES 


FULL TEST - V 
JEE (Advanced)-2019 


PAPER - 2 


TEST DATE: 27-01-2019 
Time Allotted: 3 Hours Maximum Marks: 180 


General Instructions: 


e The test consists of total 54 questions. 

• Each subject (РСМ ) has 18 questions. 

• This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

° Each Part is further divided into Two Sections: Section-A & Section-D. 

1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


The length of sonometer wire between two fixed ends is 100 cm. Three bridges be placed so as 
to divide the wire into four segments whose fundamental frequencies are in the ratio of 1 :2:3:4 
from the left end. Then which of the following is/are correct. 

(A) The position of the first bridge from the left fixed end is 48 cm 

(B) The position of the 2" bridge from the right fixed end is 28 cm 

(C) The position of the 37 bridge from the left fixed end is 88 cm 

(D) The separation between the first bridge and the 37 bridge is 40 cm 


Two surface OABC and OCDE lies in the plane of xy and yz 
as shown in the figure. A charged particle 'q' lies in the 
space at a point P, if 


(A) coordinates of ‘P’ is (a — Ar, a – Ar, Ar) and a >> Ar, then flux passing through surface 


OABC is — 9... 
24 


бо 


(B) coordinates of ‘P’ is (a — Ar, a – Ar, Ar) and a >> Ar, then flux passing through surface 


OCDE is —%—. 
24, 
(С) coordinates of ‘P’ is (a + Ar, а + Ar, —Ar) and а >> Ar, then flux passing through surface 
OABC is ——. 
24 


бо 


(D) coordinates of ‘P’ is (а + Ar, a + Ar, —Ar) and а >> Ar, then flux passing through surface 


OCDE is 9... 
24 


бо 


U-p (U => internal energy of the gas and р > density of the дав) U A 

plot of an ideal mono-atomic gas undergoing a cyclic process is с 
shown in the figure. A — B is part of a rectangular hyperbola. 

Then which of the following graphs in options below crosspond to 

the process given in adjacent diagram? 
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Р 
C C 
| i 74 
B 5 E A 
> Т 
V 
B с 
(С) (D) / 
Ба л А 
е ү Ж у 
A uniform rod of mass ‘m’ and length '/' is held 
horizontally by two vertical strings 'A' and 'B' of 
negligible mass and a small block of mass 'm' is also B 
placed on the top of the rod as shown in the figure. A 
Then which of the following is/are correct. 
<---> 
4A 


(A) The tension in the string 'A' immediately after the string 'B' is cut, is <mg : 


(В) The tension in the string ‘A’ immediately after the string ‘B’ is cut, is ‚то . 


(С) The acceleration of centre of mass of the rod immediately after the string ‘B’ is cut, is 


3g 
7g. 


(D) The acceleration of centre of mass of the rod and the block immediately after the string 
‘B’ is cut, is Si 
5 7 s 
A small charged particle 'q' lies at the centre of two concentric 


conducting hollow spheres of inner radii R and 5R and outer 
radii 3R and 7R respectively. Then which of the following 5 
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2 


(A) The energy stored in the space between 3R to 5R (cavity) is ЯГ : 
2 
(B) The energy stored in the space between 3R to 5R (cavity) is a. 
(C) The amount of work has to be performed to slowly transfer the charge ‘q’ from center 
2 
through the orifice to infinity is seo Ke : 
210 R 
(D) The amount of work has to be performed to slowly transfer the charge 'q' from center 
2 
through the orifice to infinity is зб КЧ" : 
105 R 
6. A source “5” of sound wave of fixed frequency Т and an observer ‘О’ are located in air initially at 


the space point A and B, a fixed distance apart. State in which of the following cases, the 

observer will not see any Doppler effect and will receive the same frequency ? as produced by 

the source 

(A) Both the source ‘S’ and observer ‘O’ remains stationary but wind blows with constant 
speed in arbitrary direction. 

(B) The observer ‘O’ remains stationary but the source ‘S’ moves parallel to and in the same 
direction and with the same speed as wind. 

(C) The source ‘S’ remains stationary but the observer ‘O’ and the wind have same speed 
away from the source. 

(D) The source ‘S’ and the observer ‘O’ move directly against the wind but both with the 
same speed. 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


7. A tank of mass 20m (including shells) fires shells of mass 2m, 4m and 8m with velocity vo relative 
to the tank after firing, in the horizontal direction. The tank is placed over a smooth horizontal 
surface. Randomly any shell is fired from the tank and all the shells are fired. Then match the 


following. 
LIST-I LIST-II 
p The magnitude of velocity of tank with respect to 1 en 
“| ground after firing all shell, may be equal to `| 30 
The magnitude of velocity of tank with respect to 4 
Q. Ян 2. | = 
ground after firing all shell, may be equal to 5 
The magnitude of velocity of shell of mass 4m with 59 
R. 3. | —— Vo 
respect to ground may be equal to 60 
S The magnitude of velocity of shell of mass 2m with 4. | Vo 
| respect to ground may be equal to | 
9v, 
5. 40 
(A) P4 Qo3; R1; S2 
(C) P3; Q5; R4; $2 
(By. pub Q3; R5; S1 
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All identical capacitor plates each of area A are arranged such (1) 
that adjacent plates are at d distance apart. Plates are е 
connected to a source of emf V volts as shown іп figure. Match Жа) 
the quantities іп List -І with their respective answer іп List-ll. А Жы. 1B 
(dielectric constant in each shaded region is k = 2) 39 ур 0) 
ШО (9) Tv 
(10) (n 
^ axZ 7 
F 
LIST-I LIST-II 
; EAV 
P. | Charge on plate 3 (multiple of таке 1. | 4/3 
2 
Q. | The heat rejected by the system (multiple of dun ) 2. |1 
; | ; 13Ав, 
R. | Equivalent capacitance between AB (multiple of —d | 3. | 1/3 
S Potential difference between the plates 4 and 7 (multiple of 4 2/3 
` | V2) | 
5. |5/3 
(А) P4 Q3; R1; 6-5 
(В) Р — 5; Q2; R4; S3 
(C) P4 Q5; R1; 5-2 
(D) Р — 5; о-3; R4; 5-1 


In List ~ a constant force F is applied on the гоа of mass т and length 4” such that in each case 


rod moves. A transverse pulse is created at the end point P in each case. The time to move the 
ulse from P to Q is given in List -Il. Then match the following. 


LIST-I LIST-II 


m, £ 
p, 0 о 


Р. dq EO S 1. | 12 sec 


u 
(т 24kg,/ = 20 т, Е= 5 № 


(т, /) 
Р Q 


Q. Ti-i20 — 2. | 20sec 


(m - 9kg,/ 232m,F - 8 № 
F 


Q 


(m, 2) 3. | 8 sec 


Р 
(т -7 kg, (= 14m, F=2N) 
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S. P 0° 4. | 14sec 


(m = 10 kg, / = 20 т, F =2N) 


5. | 18 sec 
(A) P4 Qo3; R1; 5-2 
(В) P5; Q3; R1; 5-4 
(C) P33; Озі; R4; 8-2 
(D) P5; Q3; R4; 5-1 


Some rigid body or block connected with springs аге shown in List — I. All the rigid body or block 


shown аге in equilibrium and their time periods of oscillation are given in List — Il. 
List — 1 List — Il 


(9/16)k 


эл [m 
2 \5k 


pz 


There is sufficient friction between the disc and horizontal 
surface such that pure rolling exist. All the springs and 
pulleys are ideal and massless. If the disc is displaced 
(rotated anticlockwise) towards left and then released, then 
the time period of oscillation of the disc is (mass of the disc 
and its radius is m and R respectively, springs constant of 
each springs are shown in figure) (In the shown position all 
the springs are at their natural length) 


7m 


All the springs and pulleys are ideal and massless. If the 
block is slightly pulled vertically downward from its 
equilibrium position, then the time period of oscillation of 
the block is (assume strings are taught all the time) 
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ҚҰҚЫ ҰҚ ҰҚ ҰЗЫН 


E 
tL 
x 


(R) 1 (3) h 


m 


All the pulleys and strings are massless and frictionless. 
Find the time period of oscillation of the block as shown in 
the figure. (Springs and strings are also massless) 


4K 
муу 


k/4 


Бл |3m 


x 12 гэ 
2 
^ ж А 


In the figure shown arrangement is placed on horizontal 
frictionless plane. The mass of rod PA and QB are 
negligible and they are free to rotate about hinge point P 
and Q respectively in the horizontal plane. The block of 
mass ‘m’ is attached to springs. Springs are light and their 
stiffness are shown in the figure. The block is slightly 
displaced along x—axis then released. Then the time period 
of oscillation of the block is 


(A) P3 Q4; R1; S2 
(B) P4 Q3; R— 1; S5 
(С) P4 Оез; в—2; 5-1 
(D) P5; Qo3; R4; 5-1 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A ball is projected with speed 205/2 m/s at an angle of 45° (В) (A) 
with horizontal it collide with the wall and after two y 
successive collision it comes at the projection point. Then 

find the coefficient of restitution between ball and wall B. 


e = (1/2) 
2042 
45^ 
<------- 
5т 10т 


А wire is made by attaching two segments together end to end. One segment is made of 
aluminium and other is steel. The effective linear expansion of two segment is 17 х 10 $/?C. The 
fraction length of aluminium is (linear coefficients of thermal expansion of aluminium and steel are 
23 x 10°°°C and 11 х 10°°/°C respectively). 


Two identical potentiometer Р, and Р, of equal В, 


length 7, resistance Ну, Re are connected with a 
battery of emf sọ and internal resistance 10, 


through two switches S, and S». A battery of emf = 
is balanced on these potentiometer wires one by 
one. If resistance of wire RH, is 3.68 О and 


R 
balancing length is 7 on it, when S, is closed and : 


5, is open. On closing S» and opening S, the 
D | 
balancing length оп Р» is found to be = then the resistance of wire В is k x 10° Q. Find the 


value of k. 


Two charged particles P and Q of same mass ‘m’ having charge q 
and -а are projected with same magnitude of velocity v into 
magnetic field B as shown in the figure. Find the maximum 
separation (in meter) between the charged particles when they are 
inside the magnetic field. Ignore electric and magnetic effect due to 
charges on themselves. [take (mv/qB) = 3.14] 


Two charged particles (т, q) and (2m, —2q) are placed іп а E 
gravity free space where a uniform electric field E exists as 
shown in figure. After the particles are released they stay at 


а constant distance from each other. What is the distance (-29, 2m) (q, m) 
between them in meter? (Neglected the gravitational 
kq 27 


interaction). (K is electrostatic constant and take E^8 ) 
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All the pulleys and strings are ideal and 
massless. At t = 0 system is released from rest 
on the fixed wedge. Find the frictional force 
acting between the block of mass 86.44 kg and 
the wedge in Newton. (take g = 10 m/s?) 


UAM eda 


The main scale of vernier calipers reads in millimeter and its one division is equal to one 
millimeter. Its vernier is divided into 6 divisions, which coincide with 15 divisions of main scale. 
Further more when a cylinder is tightly placed along its length between two jaws, it is observed 
that the zero vernier scale lies just right to 25" division of main scale and fifth division of vernier 
scale coincide with the main scale. Then find the measured value in millimeter. 


The minimum value of 'd' so that there is a dark fringe at O 
is dmn. For the value of dmin, the distance at which the first 
bright fringe is formed is 'x' and if the value of 'x' is k x 10? 
meter. Then find the value of k. (Given D = 1 m and A = 
1800 A) 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. O 
N—NH, 
€ Ші 


The correct statements regarding this conversion is 

The rate of the reaction is very low at pH = 1 

Elimination of water become rds when pH of the reaction mixture is approximately 7 
Addition of nucleophile become rds when pH of the reaction is < 4.5 

Hydrazine is more nucleophilic than a regular amine in nucleophilic addition reaction of 
carbonyl compounds 


2 


SOBs 


20. N 
"за. AB 

A and B can be distinguished by 

(A) Acidified K2Cr2O7 solution 

(B) МаО! 

(C) Benedict’s solution 

(D) Brady’s reagent 
21. Identify the correct statement(s) given for the reduction of the following compounds: 

(x) HOC 

2 | 
NH-N COOCH; (w) 
(у) © | 
О 
(2) C6H5 
O 
(r) 

(A) LiAIH, reduces x, y, z, w, r 

(B) NaBH, reduces ‘r’ only 

(C) Na/C;H35OH reduces х, г and w only 

(D) (СНз):СНОН + [(CH3)2CHO АД, A reduces only ‘r 
22. In the Froth Floatation process, ZnS and PbS can be separated by 


(A) using xanthates 

(B) adjusting the proportion of oil to water 
(C) using NaCN 

(D) using cresols 


р eel 
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23. The correct statement (s) about SO» is/are 
(A) It contains discrete bent molecules in both gaseous and solid state 
(B) It can act both as a Lewis acid and as well as Lewis base 
(C) It can be prepared by the reaction of dilute HSO; with metal sulphides 
(D) It acts as bleaching agent in moist conditions 


24. Which of the following statement(s) is/are correct? 
(A) Each sp? hybrid orbital has two lobes of unequal size, making the electron density greater on 
one side of the nucleus than the other 
(B) Extent of overlapping in hybrid orbitals is more than that of atomic orbitals 
C 


(C) A molecule adopts a particular shape not because of hybridization but to have the lowest 
possible energy 


(D) Hybridization of s and p orbitals to form effective sp^ hybrids requires that they have 
comparable radial extent 
(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match the following List — I with the List - 11 


LIST-I 115Т-41 
Molecules have two different oxidation 
P. | Bleaching powder 1. | states of same element 
: : Fertilizer 
Q. | Sodium thiosulphate 2. 
R. Carbon sub oxide 3. Oxidizing agent 


Ammonium nitrate 4. Anhydride of malonic anhydride 


5 Antidote to cyanide poisoning 


(A) P — 1, 2; — УО; R— 1, 4; 5-1,2 
(B) Р — 1, 3; Q— 1, 4; R — 1, 5; $5 — 1, 2, 3 
(С) Р — 1, 3; Q > 1, 5; R — 1, 4; $5 — 1, 2, 3 
(0) Р — 1, 2; Q1,4 R— 1, 5; $ 1, 2 
26. Match the following List — I with the List - 11 
LIST-I LIST-II 

P. | DMG 1. | O is donor atom 
Q. | Dien 2. | Bidentate ligand 
В. | Acetylacetonate 3. | Ambidentate ligand 
S. | Glycinate 4. | Nis donor atom 

5. | Tridentate ligand 
(A) Р— 2,4; Q3,4,5; R-2,1; 5-1,2 
(B) Р > 2, 3, 4; Q 4, Б; В 2, 1; 5 > 1, 2,4 
(С) Р — 2, 3; О 3,4,5; К- 2, 1; 5 1, 2 
(0) Р — 2, 4; Q 4, 5; В 2, 1; S— 1, 2,4 
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27. Match the following List — I with the List - 11 
LIST-I LIST-4I 
CH;—OH 
P. CY 1. | Nucleophilic substitution 
NO, 
Br 
Q. 2. | Nucleophilic addition 
NO, 
CHO 
R. СІ 3. | Esterification with (CH3CO)2O 
OH 
Br 
S 4 Dehydrogenation on treatment with Cu at 
: ' | 300°C 
O 
5. | Dehydrohalogenation 
(A) Р > 1, 3, 4; Q1; R2,3; $1,5 
(B) P1,3 Q1,4 В 2,3; 8- 2,5 
(C) Р — 1, 4; 0-1: R2; 5- 1,2 
(D) Р > 1, 2, 4; Q > 1, 3; R — 2, 3; 5-1,2 
28. Match the following List — I with the List - 11 
LIST-I LIST-II 
P. | PTFE Т; Used іп preparing gaskets 
Q. | Neoprene 2. | Biodegradable 
R. | PHBV 3. | Thermoplastic 
S. | PVC 4. | Produced by free radical polymerization 
5. | Vulcanisation improve physical properties 
6. Polyster 
(A) Р > 3, 4; Q ‚ 5; R—2,56 5-3,4 
(В) Р->1,3,4; о ,4,5; R—2,36 8-3, 4 
(С) Р — 3, 4, 5; О 1, 4; R — 2, 6; S$ э 1, 3, 5 
(0) Р — 1, 3; Q ‚4,5; R—2,56 8-1,3, 4 
SECTION – D 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 


(Numerical Answer Type) 


second decimal place; e.g. xxxxx.xx). 


29. 


Chandreyi went to beauty parlour to bleach her hair by H2O» solution. Requirement of oxygen for 
a good bleach is 10% by mass of hair. Knowing mass of her hair to be 520 g, what concentration 
of H20; (in M); she should be looking at the beauty parlour (if each bottle contains 500 ml of H202 


and fully consumed during the bleach)? 
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31. 


32. 


33. 


34. 


35. 


36. 
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Wave length of first line of Balmer series of Не” ion is x times of that of its last line. Then the 
value of x would be: 


Among the following if number of linear molecules are x and number of angular molecules are y. 
then value of x/y would be? 

i 
Оз, МО, №», SO», СО», SnCl;, СО, HCN, МО, 


If number of electrons present in 1990 mg of perchlorate ion is a x10”. Then the value of a would 
be? (Na = 6.02 x 102) 


In a crystalline solid, atoms of X forms FCC packing and the atoms of Y occupy all octahedral 
voids. If all the atoms along one body diagonal are removed, then the simplest formula of the 
crystalline solid will be X,Yp, the value of (a/b) is: 


The number of following amines, which are relatively more basic than benzyl amine is/are a and 
the amines which can be easily prepared by Gabriel’s phthalimide synthesis is/are b then the 
value of a/b would be: 


ыг HCL _CH, NH, 
2 
H,C—NH, , ^ (C;H,),NH (| l 2 
CH, 
СН,--СН,--МН, б 08 (СН, ),М 
| St у ' 
H 


A chain silicone polymer containing 7 Si atoms is prepared by hydrolysis of (CH3)eSiCl; and 
(CH3)3SiCl. The ratio of (CH3)2SiCl. units to (CH3)sSiCI units required to prepare that polymer that 
cannot take part in further condensation reaction, would be? 


A solution contains 0.6 g urea and 18 g glucose in 100 cc water at 27?C. If the osmotic pressure 
of the solution is p bars; then find the value of p. (R = 0.083 L bar mol” К) 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


1 1 
| -| | (eax ay , then which of the following is/are correct statement(s)? 
0 


(A) for f(y) = y and g(x) = xê the value of I = ex 


(B) for f(y) = y and g(x) = x? the value of I < 2 


(C) for f(y) = y? and g(x) = Vx the value of I < = 


(D) for f(y) = y? and g(x) = Vx the value of I > = 


50 = 
Let p be IT 1 , then which of the following is/are correct 
r=1 r 
1 
A = 
(А) Р> ТБ 
8 p-— 
10 
1 
m Ре 51 
1 
D нэ 
(0) р», 


Let the complex number 2 be root of the equation 11277 + 10iz? + 10iz — 11 = 0, then which of the 
following statement(s) is/are correct? 


(B) 2-1 4-1-1 

(CO | 2-1 -1-7 

(б) 2 -11-1-8 

The number of positive integers of n digits chosen from set (2, 3, 7, 9} which are divisible by 3 is 
(A) 22 forn=3 

(B) 23 forn=3 

(C) 86 forn = 4 

(D) 342 forn=5 


Let f : [0, 1] + R be a function with continuous second derivative and f'(x) є (0, 1] V x e [0, 1]. Let 


І (да = g(x), 9(0) = Қ0), (еда = h(x) , then for x e (0, 1] 
0 0 


(A) h(x) > g(x) 

(B  h09s909 . 
(C) f(x) <x+tan™ x 
(D Ңх) >x + tan” x 


E 
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42. Let ABCD be a rectangle with А(0, 0), В(4, 0), C(4, 4) and D(0, 4). Rectangle is folded in such a 
way that corner B always lies on line AD, then which of the following statement(s) is/are correct? 
(A) As the point B moves on AD the crease thus formed will touch a fixed parabola whose 
focus is at (4, 0) 
(B) As the point B moves on AD the crease thus formed will touch a fixed parabola whose 


focus is at А o) 
2 


(C) As the point B moves on AD the crease thus formed will touch a fixed parabola whose 
equation is y? = 8(x — 2) 

(D) As the point B moves on AD the crease thus formed will touch a fixed parabola whose 
equation of directrix is y = 2x 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - 1 and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. Match the following List-l with 1451-1| 


LIST-I LIST-II 
Р. | |А, Вз, is equal to 1.11 
Q ҒА and В are non-zero square matrices of same order such 2 1 
` | that AB = 0, then the value of |A| + |B| + 5 is equal to "19 
R Let A be an 3 x 3 orthogonal matrix such that AB = BA, then 3.10 


|AB' — B'A + 21| is equal to 


S Let A and B be square matrices of order З x З such that |A| = 1 4. | 23 
' | and [В| = 3, then the value of |2A?B ?| is equal to 


5. | 5 
бек 
27 
The correct option is: 
(A) P54;Q6; R2; S1 
(B) Р-3:0-4:8--5:5--6 
(C) P54; Q6; R—5So2 
(D) P—53Q5R4;S6 
44. Match the following List-l with List-ll 
LIST- LIST-I 


Any chord of conic х2 + y? + xy = 1 passing through origin is bisected 1. l4 
at point (p, q), then p + q is equal to 1 


The base BC of ABC passes through the point P(1, 1) and its sides are 
bisected at right angles by x + y = 0 and x + 2y = 0. The locus of the 


Q. (5 2. |5 


vertex A is circle with radius equal to г, then m is 


The circle x? + y? — 4x - 4y + 4 = 0 is inscribed in a triangle which has 
в. | two of its sides along the coordinate axes. If the locus of circumcentre | з | 3 


of triangle is x + y — xy + A4 x? +y? =0, then A is equal to 
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Let P be a point in xy plane, then minimum value of 
S. | PA+ BP + CP + DP is equal to /, then is equal to (where А(0, 0), 4. | 0 
В(4, 3), С(3, 4) and D(-2, 11) 


The correct option is: 
) Р-4 0-6, К 2; 5 – 1 
) Р 1; 0 > 4; В 2; 853 
(С) Р 4; 9 > 3; В – 1; 8 – 2 
) Р 6; Q —5 К 6; 5 – 6 


45. Let C be curve represented by equation 5x? + 5y? — 8xy — 9 = 0, match the following List-I with 
List-ll 


ЦТУ LISTI 
P. | Area enclosed by curve C is equal to square unit 1. | 1 


Let a tangent drawn at point P (other then vertex) on ellipse. If a line 
О. | AP intersect the line passing through В perpendicular to above tangent | 2. | Зл 
at Q, then AQ is equal to (where A(-2, -2), B(2, 2)) 


R If normal drawn at P(lying on C) cuts major axis at G and 
' | perpendicular from origin cuts normal at F, then PG-PF is equal to 


S. | Let the line y -x = V2 touches C at Р(о, В), then 8(a + B^) is equal to | 4. | 5 


5. | 4n 
6. | 8 
The correct option is: 
(A) Р-4 0-6, К->2;5-1 
(В) Р—2;О0О—1;К—з3;5—6 
(С) Р—‹4;О—б6;К—5;5—2 
(О) Р—2;О0О—3;К—1;5—6 


46. Let the vertices of tetrahedron ABCD be A(i+j+k), в(1), с(21% |) апа р(1-1) respectively, 
match the following List-l with List-ll 


LIST-I LIST-II 
The position vector of the foot of perpendicular drawn from A ааа 
i to the plane BCD is Қ 2 (зі 4-8) 
1 
Q. | Volume of tetrahedron ABCD is 22 | = 
42 


R The position vector of circumcentre of circum sphere of ЗО 
“| tetrahedron ABCD is J 


112 ate 
S. | Shortest distance between the lines AB and CD is 4. БІ -2| +k) 
1 
bles 
6 
6. | 1-2| 
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The correct option is: 
(A) Р-4:0-68-25-1 
(B) P—53Q5Ro1;So2 
(C) Р-4 0-6; К->5;5->2 
(D) Р-30-58-25-1 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


3" sinx «(У2совх +2) +2" cosx 


Let f(x) = lim - , then the value of | lim f(x)! is equal to 
noo n m 
3 «cosx(V2cosx +2) кът 
жс т?п | 1]. | 
>> is k, then | —| is equal to (where [.] denotes the greatest integer 
mina 4" (n- 4" « m- 4") k 
function) 


For each positive integer К, let the point P with abscissa K on curve y^ — х? = 1 such that dk 


2 
represents shortest distance between P and line y = x, then 4(lim 23 is equal to 
оо 


6 
The value of [Icos + is —/ , then the value of 10247 is equal to 
k=0 


ab -rr 


In AABC let a = 6, b = 3 and tan(A — B) = 4, if the value of 2 = ( , then the value of 


(3-45): 


їз 


is equal to (where гч, г and гз аге ex-radii of AABC) 


If the area enclosed by the curve x^ + yf = 2xy is equal to A square unit, then the value of 1005 


is equal to 


itive i > п holds for all 
The largest positive integer n such that (а+ь+с)| Б ‚с toe ооо n holds for a 


+ 
11 13 11 13 11 13 


positive real numbers a, b, c is 


Let a be smallest positive root satisfying cos? Зх + cos? 5x = 8 cos? 4х-со5” x, then cos о is equal 
to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION- A 
1. А, B, C, D 
Sol. £4 £5 +03 +10, = 100 cm А C 
Let n, nj, п; and n, are fundamental frequencies of these segments B D 
respectively. ATQAE. URS em 
А! Lo 3 -4 


n 1n 2n Зп, 2 1 
п, 2 D ded 4'п„ 4 2 
n=— |Ї > nr = constant 

20 үн 


Nl, =N 2ng£4 0,7, 


n n n 
L -— 5, (з =l, l4 m 
ny Ng 4 


by + l2 + £3 + 44 = 100 cm 


la 


2 7 
2/,+l,+—l,+—~=100 
2 2 3 2 2 


lə = 24 ст 
So, /, = 48 cm 
ёз = 16 cm 
l4 = 12cm 
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Sol. 


Sol. 


Sol. 


A, В, C, D 


Using symmetry if charged particle lies at Р; then фоср = = 


24-6 
а_а 
£g 88, 7q 


3 24, 
If the charge particle lies at Р then 


and фолвс = 


__4 
фосрє = 246, 


Ч 
апа = ——— 
Фолвс 24s, 


А,В,С 
AB — Up = constant 


rer = constant 
RT 


Р = constant 
Isobaric process 
BC p = constant 
PM 

—— - constant 

RT 

Po T 

Isochoric process 
CA > U = constant 
U = nC\T = constant 
T = constant 
Isothermal process 


A, C, D 
Just after cutting the string B, block looses the contact with the rod. 
taking torque about P 


£ (mt? т? 
mg— =| ——+—— a 
4 12 16 
а-129 д ЕА 7 

[a d NE. 7 
mg — T = та, 


4 
T= =m 
7 0 
А, D 
3R 7R 2 2 
Work performed = ЁС + | 1. E?dV t ie 
2 2 3R 35Н 
R 5R 
A, D 


In both case (A) and (D) the source and observer are relatively at rest. Thus there is no change in 
the frequency. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 


Sol. 


Sol. 


Sol. 


10 


Sol 1 
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B 
If first 8m, then 4m, then 2m fired, then velocity of tank 


8 4 2 59 

у= | ++ [Vo = 00 
20 12 8 

If first 8m, then 2m, then 4m fired, then velocity of tank 


8 2 4 29 
v =|—+—+— |v, = У, 
20 12 10 30 


If only shell 4m is fired first velocity of shell = Ус Zu = 


2v, 9у; 


|+ 


If only shell 2m is fired first velocity of shell = v, — 


D 
Apply Kirchoffs Law on the equivalent circuit AT 
shown in the diagram. 


20 10 


(9) (05 (4 (8) 
|| @ 


(7) 2 (8) 


(9) | H9 


F 


(11) Й (12) 


С 
In each case 


(P) Case (i) 13k 
Torque about ‘P’ нк) 2R0 


p 4 
З Аа = -18КВ20 b 3 
2 (3 Ro 
a= (3%) мэ 2 
3m \ 4 5 no 
5 2 
t = Е Зт PY 
6\ k 
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Case (ii) 


3 к(2Н0) 1; 
5 mR^o = -8kR?0 
t | син 4 


3m 


Р 
бы eu Tu 
4\ k 
Шейше а ЕШ 
12V k 


(О) Кы, = 2(8kcos? 30°)  2(8kcos? 60°) = 12k + 4k = 16k 


So, K Sele), = 8k 
32 


eq 


ANAANARARAAAAAAAN 


X2 +X; X40 Xs 

+ 
2 4 Xa | È х] 
[Up ЖЕ е E 


=—+—+ +—+ 
Қа k k k k k T Xe 
k 
Кы = - Xs | 


Тал" 
k 


(В) х-х,- 


(5) Block is displaced by ‘x’ along 
x-axis. 
Torque about P 
Bk (2х, )/ = 4k (x -х)5 
"TE 
179 


Torque about Q 
4k.2x,.0 = 8k(x – s 


2 
ӨРЕ»; 
ae 
ma = — 90 x 
9 
ЕЗ 
a= -| — |х 
9m 


12223 эт зт т 
80k 2 V5k 


— ———— M —————————————— ыны ан A — — I ——HÁI— —Á— 
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12 


Sol. 


13 


Sol. 
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SECTION - D 
00000.25 
T- 2usind soo 
When the ball collide with the wall B, time elapsed 
10 15 
= —+——=25ес 
20 10 


So remaining time = 2 sec 


Velocity of the ball after the collision with ball = 2- 2.5m/s 


e= 28 = 0.25 
10 
00000.50 
Al, +Aly = Аё од az 
LAT + £50. АТ = (£, + l)a AT хи 
/ hy ho 
"2 
о- о 
7, E 3 (i) 
4% | о; i 
2 2 
Let —i—-x,so —2— =1-x ...(ii) 
£1 05 litl 
Ja a-(1-x)a, 
04 


Q4X =Q- A, + ApX 


(==). 17х10 11х10 6 


= 0.50 
23<10°=11x107 12 


04-0; 
00143.75 
When 5; is closed and 5, is open 
Current through R; 

80 80 


1= 143.68 4.68 


Potential difference across 2 length = 20 |x1.84- e 
2 4.68 


Similarly in the second case 
Ни 4686 
А, +1 184(В,-1) 


l2 


Potential difference across = length of R, = “Бор _ 2, 4686Н, | 
3 3 3 184(R; +1) 
2 468cR; 
-6 
3 184(В,-1) 
64 R2 = 92 


> Ro = 1.4375 О 
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14. 


Sol. 


Sol. 


Sol. 


Sol. 


00006.28 


Negatively charged particle exit from magnetic field first 
and at the time separation is maximum 
T 2nm |л/2 лт 
9 (ав)2л 248 
Angle rotated by positively charged particle in the same 
time = 1/2 
So, separation between A and B= 2R 
=2 х 3.14 = 6.28 


00002.25 


On releasing the particles, if their acceleration is 
same, they will stay at a constant distance 


Acceleration of charged particle a, аз 
= 2 : MEN F 
Bc Бан and a = E-E 2аЁ” Са, 2m) Qm) 96 
So, F - 2qE = 2qE - 2F Ё 
ЗЕ = 4дЕ 
_ 4qE 
3 


When they stay at a constant distance from each other 
k.q.2q 44Е TM 3kq 
r? 3 \ 2E 


00367.80 


Block on the wedge remains in rest 
nE E 600 -300 10 
60 30 90 3 
So tension in the rope which is connected with 86.44 kg 
T=800N 
f = 800 — 864.4 sin 30° = 367.80 


m/s? 


00025.50 

6У- 15S 25 38 
V-2.5mm | 13 mm 
So,5V-125mm 0 e—— ы, 

X = 13 mm - 12.5 mm | | | | | 
= 0.50 mm * 1 2 3 4 5 6 
So, measured value = 25.50 mm 0 
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Sol. 


00000.60 


If at O there is dark fringe, then 


2 
Ax = SO"O- SO'O- 2 D? +a? -2D = È 


d? X 

D = 2 for “тїп. 
DX 

бітіп ш 2 


The bright fringe is formed at P. So, 
Ax = SO'P - SO'P 


- DVD? +x? - yD? «d? – JD? + (х9) =a 


DA 

>x =— 
d 
x for Admin 


x= ONENA gs 42), = 0.6 «105. 
Qin рл 


2 


7 
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Chemistry PART - II 
SECTION – A 
19. A, В, C, D 
20. А,В,С 
Sol. X Ji 
с = LOT y ‚жота p H,C—6—0H, 
aj m (в)9 
21. A, B, D 
Sol. Ма/С,Н,ОН can not reduce acid. 
22. B,C 
23. A, B, D 
24. A, B, C, D 
25. C 
26. D 
2T. A 
28. B 
SECTION - D 
29. 00006.50 


Sol. 2H,O, ——>2H,0+ O, 
32 g О» is obtained from 68 g H202 


52 g О» is obtained from 2 x 52g 


Mx 34 = 68. 52 
2 32 
E 68x52x2 6.50 
32x34 
30. 00001.80 
31. 00000.80 


Sol. №О, СО, HCN and NO, are linear. 


32. 00006.02 
So. ClO; > 35.5 +16х 4 
= 99.5 9 
1990 x10? 
99.5 


Number of moles = 


= 20 x 10? 
Number of moles of electron = 20 x 10? x 50 = 1 
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33. 00001.25 
Sol. Number of atoms of X in FCC packing (at corners and face centres of cubic unit cell) 


E злезе 
5 8 2 


Number of atoms of Y at octahedral voids = 4 
Along one body diagonal there are two X atoms and one Y-atom. 
1 15 


No. of effective atoms of X after removal 7 ^-?* 8 4 
No. of atoms of Y after removal = 4—1 = З 
15 
х:у= —:3 
5 4 


-5:4 
Simplest formula = Xs5Y4 
a= 5, b = 4, a/b = 1.25 


34. 00002.50 
Sol. Stronger base than benzyl amine (a) = 5. 
Amines can be prepared by Gabriel’s phthalimide method (b) = 2. 


CH,—CH,—NH, 
H4C—NH, and 


35. 00002.50 


36. 00004.98 


Sol. Concentration per litre — B + 1862 0.2 
60 180 


x = 0.2 x 0.083 x 300 
= 4.98 bar 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 10 


Mathematics PART - Ill 
SECTION – А 
37. А, В, С 
Sol. Using integration by part 
38. А,В,С 
no-i, 1 
Sol. IE < TENE 
39. A, B 
So. ||-1 
40. A, C, D 
Sol. Such n digit number will be sum of coefficient of x^ in (х2 + x? + x’ + x°)" = “2 
41. В,С 


Sol. P(x) = [f9(t)at— [f^ (tat 


42. А, С 
Sol. B(4, 0) is focus and x = 0 is directrix of parabola 
43. D 


So.  jpAB?|- 8x 12x 
27 


(P) |А, Baa 50 


(О) |A| = 0 and |B| = 0 
(R) AB' = B'A 


Sd EE of circle 3x? + Зу? + 2x + 4y = 0 and minimum value of PA + BP + CP + DP = 15 
45. D 

Sol. uni 5 а | 1 

46. В 


Sol. | Volume of tetrahedron = 5 base area x height 
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47. 


Sol. 


48 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol. 


11 AITS-FT-V (Paper-2)-PCM(Sol.)-JEE(Advanced)/19 


SECTION - D 
00004.00 
Whenxis 4 then J2cosx +2 > 3 
00010.00 
Inter change m and n 
00000.50 
к +K -к) 

Е а 
00008.00 
п-1 
Поов|0% s = os if n odd 
k=0 n (-1) 2 om 
00001.00 
ар = A and ZC = 33 

f S 2 
00050.00 


Put x = r cos Ө and y = r sin Ө will give area = 4 


00005.00 
P-4<|p|\q 


00000.95 
cos? 3x + cos? 5x = (cos 5x + cos 3x)? 
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FULL TEST - V 
JEE (Main)-2019 


Time Allotted: 3 Hours Maximum Marks: 360 


General Instructions: 


e The test consists of total 90 questions. 

• Each subject (PCM ) has 30 questions. 

• This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART -| 


SECTION – A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. All the graph shown are intended to represent the same thermodynamic process. One of them 
does it incorrectly. Pick it up: 
Pressure (atm) Pressure (atm) 
A 
(A) (B) 
> > 
volume ( m°) Temperature 
(in Kelvin) 
Volume ( m’ ) molar heat capacity (J/°C) 
A A 
—— 
(C) (D) 
L^ P d > 
Temperature Volume ( w ) 
(in Kelvin) 
2. A string of length 1 meter, mass per unit length 0.01 kg/m and under tension of 100 newton is 
oscillating in first overtone. The frequency of oscillation is: 
(A) 20Hz (В) 50 Hz 
(С) 100 Hz (D) 200 Hz 


Space for Rough work 
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An arrangement of rods each of mass m and length | are welded 
(whereever required) to form a shape as shown. The moment of 
inertia about an axis passing through point C and perpendicular to the 
plane of figure is: 


(A) тї? (B) ‚тї 
2. 9 2 
(C) 3ml (D) 27! 


Two particle performs simple harmonic motion with time period of 6 second and 7 second 
respectively. At t = 0 both were in their mean position and moving in the same direction. After 
what minimum non zero time they will be in phase again. 

(A) 21 second (B) 42 second 

(C) 63 second (D) 84 second 


Two balls are projected with speed 10 m/s at an angle of 37? with the horizontal from the surface 
of two planets having ratio of mass 2:1 and ratio of radii1: 2. The ratio of time of flight is: 

(A) 4:1 (B) 1:1 

(C) 2:1 (D) 1:8 


Three identical spheres A, B and C of radius r and each carrying charge q are placed on the 
vertices of an equilateral triangle of side/(/ >> г). The resultant force on B is F. Now ап 


uncharged sphere is first touched with A and then with B and then removed. Now the resultant 
force on B is: 


(A) F (8) А 
(C) AIF (D) Bly 


Space for Rough work 
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If in place of two slits in young double slit experiment four identical slits were used with equal 
spacing. Assuming coherent waves form these slits. The number of minima between two 
consecutive maximas will be: 

(A) 1 (B) 2 

(C) 3 (D) 4 


In an Air conditioner compartment of a train if a material of thermal conductivity K and thickness 
10 cm is required to fullfill the purpose. To do so there is a need of two glass each of thickness 1 
cm with air gap of 8 cm between them. If thermal conductivity of glass and air are 1 W/mk and 
0.01 W/mk then the value of K is: 

(A) 0.0125W / mk (B) 0.05W / mk 


(C) 0.255W / mk (D) 0.33W / mk 


The end correction of a resonance column is 0.5 cm. If the shortest length resonating with the 
21 
tuning fork is EDS , find the maximum lengths for resonance, if length of pipe is 100 cm. 


(A) 59.1cm (B) 78.5cm 
(C) 88.5cm (D) 98.5cm 


A ball is released from the top of a semi cylindrical surface of which A 
part AB is sufficiently rough and BC is smooth. Then: 

(A) The maximum angular velocity of the ball will be at point B only 

(B) The maximum speed of centre of the ball will not be at point B 

(C) Ball will never reach point C 
(D) 


D) Ball may reach point C if friction is not sufficient to provide pure rolling. 


A light ray falls perpendicular on one face of an equilateral prism, having refractive index V3 . 
The angle of deviation is: 

(A) 30? (B) 60? 

(C) 90? (D) 120? 


Space for Rough work 
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A horizontal tube contains mercury column of length 10 Tt) 
cm and rest is air on both sides of it. When the tube is шд 20cm 10cm, | 20cm 
vertical the length of air column changes as shown in ( y 25cm 
the figure. The pressure when the tube is horizontal is 7 7 
(Assume temperature of air remains constant) A xu y 
A 
(A) 10° N/m? 10ст 
(В) 2.5x10? N/m? $ 
15cm 
(С) 0.255x10° N/m? ug 
(D) 25.5x10? N/m? 


An ideal gas undergoes a process A— B as shown on the Р 
pressure- temperature graph. The gas undergoes. 


(A) Compression A 
(B) Expansion ЖАН 
(С) No change in volume 
(D) Data insufficient ip 


An object moves with velocity v, -10f 4 j- 2f in front of a plane mirror moving with velocity 
V, = —5]. The velocity image is: 

(A) 57+ 7-2k (B) 107+ j+2k 

(C) 15 + j - 2K (D) 107+ j-2k 

In the experiment of simple pendulum the percentage errors in length and time period in the 


measurement of acceleration due to gravity is 2% and 1% respectively. The maximum 
percentage error in acceleration due to gravity is: 


(A) 1% (B) 2% 
(C) 3% (D) 4% 


Space for Rough work 
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16. А capacitor C,=luf апа C,=2uf are charged with Чиний” сан 
switch in position (1). Now switch is shifted to position (2). 1 Zine 
Capacitor C, =3uf is initially uncharged. The ratio of 12V |- бүз : 
potential difference on C, and C, is: C= 
(A) : (B) 2 

3 3 
(C) 1 (D) 2 

17. A small block is placed on a bigger block as shown in the 
figure. All surfaces are frictionless and string and pulley are 1% 
ideal. The acceleration of block of mass m is: 

(A) F/2m (B) F/m 
(C) F/3m (D) 2F/m 
2m 
F 

18. A current of 1 ampere is flowing on the sides of a square shaped wire frame of side16J2cm. 

The magnetic field at the centre of the square will be: 
(A) 5x 10 °Wh/m? (B) 5x10^Wb/ т? 
(С) 2.5x10?^Wb/ m? (0) 2.5x10 р/т? 

19. Hysteresis loop represent energy loss per cycle. Then energy loss is: 

(A) More for steel than soft iron (B) More for soft iron than steel 
(C) Equal for both (D) None of the above 
Space for Rough work 
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21. 


22. 


23. 


24. 


25. 
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STATEMENT-1: The temperature above which ferromagnetic material becomes paramagnetic is 

called curie temperature. 

because 

STATEMENT-2: Hysteresis is exhibited by ferromagnetic substance only. 

(A) Statement-1 is True, Statement-2 is True; Statement -2 is a correct explanation for 
Statement-1. 

(B) Statement-1 is True, Statement-2 is True; Statement -2 is NOT a correct explanation for 
Statement-1. 

(C) Statement -1 is True, Statement-2 is False. 

(D) Statement -1 is False, Statement-2 is True. 


An astronomical telescope having focal length of objective 300 cm and of eyepiece 5 cm. It is 
focused to see an object 20 km from the objective. If final image is formed at infinity, then: 

(A) Length of tube is 310 cm (B) Length of tube is 295 cm 

(C) Angular magnification is 60 (D) Angular magnification is 100 


A screw gauge with a pitch of 0.3 mm and a circular scale with 100 divisions is used to measure 
the thickness of a thin sheet of steel. What is the thickness of the sheet if main scale reading is 
1mm and the 30" division coincides with the main scale line. (There is no zero error)? 


(A) 1.9mm (B) 1.09mm 
(C) 1.1 mm (D) 1.99 mm 


Radiation of certain wavelength is incident on a metal plate of work function 5eV. The stopping 
potential is 2eV. Now if the wavelength is reduced 2 times, the new stopping potential will be: 

(A) 6 Volt (B) 9 Volt 

(C) 10 Volt (D) 12 Volt 


A close loop is placed in an uniform magnetic field. The current will not be induced in the loop if 
the loop: 


(A) Rotate (B) Translate 
(C) Remain stationary (D) Rolls 
The circuit shown in the figure contains unidentical batteries and a 10, 10 
bulb of unknown resistance R. For the bulb to have maximum AW AMW 
brightness 3V 1V 
(A) Its resistance should be 10 10 10 
(B) Its resistance should be 2€) 4 нийн 
(C) Current through bulb should be 6 Ampere 8V 2N 
(D) Current through bulb should be 9 Ampere ü 

AMW 


Space for Rough work 
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26. 


27. 


28. 


29. 


30. 


Three identical small blocks are moving towards a wall 
with spacing between them and velocities as shown in 


the figure. Assuming all collision to be elastic. The C | 5m/s B | Smy/s A [Sms 
spacing between block B and C after all possible 
collisions is: [<> >» 
2m Іт 
(А) Im (В) 2m 
(С) 3m (D) 4m 


A L shaped tube containing liquid of density o is accelerated А +-- 


horizontally with acceleration as shown in the figure. The end of == 
tube В is closed while end А is open. If the atmospheric ян 


pressure is Po. Then the pressure at В is: ale p 

Р, еа 
(A) y (B) А 13 NEM 

2 5232:52-225125245125555525 В 
(С) 3/0 (D) 2P, 


A TV tower has a height of 80 m. What is the maximum distance and area upto which this TV 
transmission can be received? Take radius of the earth as6.4x10°m: 
(А) 2816 кіт” (В) 2580km? 


(С) 3215 кт? (D) 3815 кт? 


A transistor has a current amplification factor of 100. In a CE-amplifier circuit, the collector 
resistance is chosen as 10kQ and the input resistance іѕ 150. The output voltage if input 
voltage is 0.01 : 

(A) 5 Volt (B) 10 Volt 

(C) 15 Volt (D) 20 Volt 


An elastic wire of length 7, area of cross-section А and Young's modulus Y having left end fixed 
and the other end is pulled by a constant force F, and the point of application of force is displaced 
by A£. Then: 


FAC 
(A) Work done by force is "Ee 
(B) Elastic potential energy stored in the wire ҒА/ 
| ! | EN! 
(C) Elastic potential energy stored in the wire gra 


(D) Work done by force is FAC 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


Considering Ellingham diagram, which of the following metals can be used to reduce alumina? 
(A) Mg (B) Zn 
(C) Fe (D) Cu 


Regarding cross-linked or network polymers, which of the following statements is incorrect? 
(A) Examples are Bakelite and melamine 

(B) They are formed from bi-and tri-functional monomers. 

(C) They contain covalent bonds between various linear polymer chains. 

(D) They contain strong ionic bonds in their polymer chains. 


Which is correct about amylose and amylopectin is 
( 
( 
( 
( 


A mixture of 2.3 g formic acid and 4.5 g oxalic acid (anhyd.) is treated with conc. H,SO,. The 
evolved gaseous mixture is passed through КОН pellets. Weight (in g)of the remaining gaseous 
product at STP will be 

(A) 2-8 (B) 3-0 

(C) 1-4 (D) 4-4 


Which oxide of nitrogen is not a common pollutant introduced into the atmosphere both due to 
natural and human activity? 


(А) У,О (B) NO, 
(С) №0, (0) NO 
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36. 


37. 


38. 


39. 


40. 


41. 


The compound C,H, undergoes the following reactions: 
C.H 3СІ,/А >A Br,/Fe »В Zn! HCl »С 
7278 


The product 'C'is 
(А) 3-bromo-2, 4, 6-trichlorotoluene (B) o-bromotoluene 
(C) m- bromotoluene (D) p- bromotoluene 


Which one of the following ions exhibits d-d transition and paramagnetism as well? 
(A) MnO, (B) CO? 
(С) Cro; (D) MnO; 


dU 
For an ideal gas | — | equals to: 
dT /, 


(A) Cy (B) AS 
(C) AG (D) AH 


Iron exhibits BCC structure at room temperature. At 900°C and above, it transforms to FCC 
structure. The ratio of density of iron at room temperature to that at 900°C (assuming molar 
mass and atomic radii of iron remains constant with temperature) is. 


4/2 342 
43 1 


(C) -= (D) = 


42 2 


For an isothermal process for ап ideal gas, AU is equal to: 
(A) Adiabatic work (B) Isothermal work 
(C) Isochoric work (D) Isobaric work 


(A) 


For the Tyndal effect which is incorrect: 

(A) The diameter of the dispersed particle is not much smaller than the wave length of light used. 
(B) The refractive indices of the dispersed phase and dispersion medium differ in great magnitude 
(C) Information about the size of colloidal particle can't be obtained by ultra microscope. 

(D) None of the above 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


42. 


43. 


44. 
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АР (s,white)+30,(g)——>P,0,(s) AH°=x 

АР (s,red)+30,(g)——>P,0,(s) АН?-у 

P,O, (s)+20,(8)—> P,O o(s) АН?-2 

The standard enthalpy of formation of Өлі at 298 K will be: 


(A) x*z (B) y+z 
(C) x+y-z (D) x-y+z 


Which of the following statements about LDP is false? 

(A) Its synthesis requires high pressure 

(B) It is poor conductor of electricity 

(С) Its synthesis requires dioxygen or a peroxide initiator as catalyst 
(D) Its used in the manufacture of buckets dustbin etc. 


Distillation technique is most suitable for separating glycerol from spent lye in soap industry is: 
(A) Simple distillation (B) Fractional distillation 
(C) Steam distillation (D) Distillation under reduced pressure. 


The phosphorous in +3 oxidation state is: 

(A) Orthophosphorous acid and Pyrophosphorous acid 
(B) Pyrophosphorous acid and Hypophosphorous acid 
(C) Orthophosphorous acid and Hypophosphoric acid 
(D) Pyrophosphorous acid and Pyrophosphoric acid 


Dilute solution of KOH reacts with 1, and forms: 


0) КІ (1) КІ, 
(1) KIO 

(A) П,П (В) 7,111 
(С) I (D) 1,11, III 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-PCM-JEE (Main)/19 12 


47. Me 


СН; 4. NBS — —» six procucts: 


Which of the following statements is incorrect about products? 


(A) CH3 Me 
(oe , CHBr аге two possible products. 
(B) Me Br CH3H 
pum : pum are other two possible products 
(C Me CH3 
Ө- 1 Q are other two possible products. 
H Br 
(D) Me Br Br Me 


pum : wth are other two possible products 
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48. 0.32g of CaC, reacts with water produces gas X. Тһе gas X combination with O, produce 
CO,. The volume of CO, at STP: 


(A) 112mL (B) 484 mL 
(C) 224 mL (D) 448 mL 
49. Which of the following combination of atomic orbitals result into non-bonding? 


(а) («X + Cx) — OC -239 
в СС) (0) —€9C2 
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50. 


51. 


52. 


a 
Consider the Vander Waal's equation of state [> + a -b) — RT correct statements is: 


(A) Value of 'a' of М, is larger than that of ҮН; due to higher molecular weight of N, 
(B) Gas "А" has Vander Wall's constants "а" (2 ат! mol”) апа 'b'(L/ mol) as 7 and 


4.98х 1077, this gas cannot be liquid at temperature 200°C however high pressure may be 
applied. 


b 
(C) At high pressure above equation reduces to Z 21— —— 


RTV 
(D) If Z <1, attractive forces are dominating among the gaseous molecules 


While testing ВОЗ”, there is green-edges flame on heating the salt with conc. H,SO, and 
CH ,OH . Green colour is of 

(A) (CH,), B (B) (CH,O), B 

(С) B0, (D) H,BO, 


COOH 


| 
CH—NHs 

| 3 
(GHals 
СН,-МН1 


Lysine has pK, ,,pK,,,pK,, values 2, 9 and 11 respectively. Then value of its isoelectric point 


а,1? 


(pH isoelectric ) is: 
is (B) 5.565 
(C) 6.355 r 
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O 
H 
N 
+ ee e сар 
(enamine) 


The incorrect statement about various organic n in above sequence is: 


(A) | z Ж CH;Ph 
Ais N 


Cis О D is [ OH 


CH;Ph 


An orange coloured compound (A) when treated with NaCl & conc. H,SO, gives red brown 
vapour (B). This vapour when passed through NaOH gives yellow coloured solution (C). On 
addition of CH,COOH and (СН,СОО), Pb to this yellow solution, yellow colored ppt (2) is 
obtained. Which of the following compound is not resemble with above information: 

(А) 'A' is K,Cr,O, (B) 'B' is СгО,СІ, 

(С) 'C' is Na,CrO, (D) 'D' is PbCL, 


A current of 0.55 Amp deposits 0.55gm of a metal in 100 minutes. Calculate atomic mass of 


the metal if equivalent weight — -? 
(А) 100 (В) 45 
(C) 32.35 (0) 144.75 
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56. Consider following transformation 
2+ 5 n- 
| Co(H,0), | (Pink complex) 95 5| Сос, | (Blue complex) 
x+y 


n 
(A) 5 (B) 8 
(C) 10 (D) 7 


Find the value of expression 


57. Total number of stereoisomers of the compounds 
а жес ОН РИ = = 608 is: 


OH 

(A) (B) 3 

(C) 4 (D) 8 

58. AgNO,—>(W)+(X)+0, 
(X)+H,O—— HNO, + HNO, 
(W)+HNO, —> Ү+МО+Н,О 


(Y) ч Ма,5,О, (excess) —ә (2) + NaNO, 
Identify (W) to (2). 
(А) И = Ав Х=Л,0 Y=AgNO, Z= Na, | Ав(5,0,), | 


(В) W = А80, X = МО Y - AgNO, Z=Na,| Ag(S,0,), | 
(С) У = Аб Х= ЛО, Y=AgNO, 2 = Na,| Ав(5,0,), | 
(D W = 48,0 Х= №, Y=AgNO, 2 = Na, | Ag(S,0,), | 
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Which of the following statements is/are correct? 

(i) Sulphur solution is an example of macro molecular colloid. 

(ii) Adsorbent used in gas masks is activated charcoal 

(iii) AgI is used for producing artificial rain by seeding because AgI has crystal structure similar 
to ice. 

(iv) Alums purify muddy water by coagulation of colloidal sized clay & sand. 

(v) Physisorption occurs because of van der Waals forces. 

(vi) More easily liquefiable gases are adsorbed readily. (For physisorption) 

(vii) Under high pressure it results into multimolecular layer on adsorbent surface. 
(For physisorption) 

(viii) Enthalpy of physisorption adsorption (AH adsorption 

(A) 6 (B) 7 

(D) 8 (D)5 


) is low and positive. 


When a liquid that is immiscible with water was steam distilled at 95.2°C at a total pressure of 748 
torr, the distillate contained 1.25 g of the liquid per gram of water. The vapour pressure of water 
is 648 torr at 95.2°C, what is the molar mass of liquid? 


(А) 8g/mol (В) 166 g/mol 
(C) 146 g/mol (D) None of these 
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Mathematics PART - Ill 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61.  Iff(x) = sinx + cos*x — $ sin2x, then the range of f(x) is 
3 17 
А) |0, В)|--,- 
(a) 0,3 8)1-32 
9 3 7 
С) |0, D)|—,— 
(|0,2) (|3,7) 
7 лг 
62. The value of cos— is 
[т 
1 1 
А) — В) — 
(A) 64 (8) 128 
1 1 
С) — D)— 
( 1535 D 


63. The exhaustive intervals of real values of x such that 412 4х »-1-44х-4 is 


(A) 553 (В) E 
(C) [-1 Р 3] (D) Ё x E 
64. ЇР- | yet and Q e then 5 is equal to 
(A) n£ в) 2 
©) (D) 1 
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The number of positive 6 digit integers such that the sum of their digits is 9 and four of its digits 
аге 1, 0, 0, Біз 

(A) 60 (B) 120 

(C) 180 (D) 210 


Consider the parabola x^ + 4x – 2y + 6 = 0. If its chord AB 2mx – 2y + (4m + 3) = 0 intersect its 
axis at K and directrix at M, then AM, KM and BM are in 


(A) A.P (B) G.P 
(C) H.P (D) none of these 
х2013 2 х? 
lim > [cos is 
х-ә| e?X* X 
(A) 0 (B) e? 
(С) е? (D) е” 
If a, b, c denotes the sides of a AABC and a+ b —c = 2 and 2ab – с? = 4, then 
(A) sinA + sinB + sinC « ыз (В) cosA + cosB + cosC = 1 
аас (D) а? + b^ + с? = 12 


рс a 


хуу! zt yz -x° t zx d ei^ 


ене) 


If cos "x + сов 'у + cos 'z = т, then the value of 


is equal to 


(A) 0 (B) 1 
(C) 2 (D) 3 
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71. If a, В(о < В) are the roots of the equation g(x) = ax? + bx + c = 0 and f(x) be an even function, 


i 
e x-a 


20 


then | гэ (=) dx is equal to 
e Ya ug В 
1 1 
(А) 2(0-а) (B) (82-02) 
1 
(C) zB +a) (D) 0 
72. Тһе equation x? + (1 — 29019) x + 22012022012 1) — 2 = 0 have roots о and p then the value of 
(a-p) ds 
(A) (2702. 1)1007 (В) (3)4018 
73. The value of "C4 +3° "Сз + 5° "Cs + ....... is 


(А) (n – 1)2"" 
(C) n(n + 2)27-2 


74. #(1+3 +5 +..... + р) + 


(А) 23 
(С) 29 


75. Let A = {(x y): x + y = p}, В = ((x у) 


(1+3+5+....+9) = (1+3 +5 +..... г) where each set contains the 
sum of consecutive odd integers then the smallest possible value of + q + ris 


(B) 21 
(D) 31 


number p, then the exhaustive intervals of p is 


(A) [-2, 2] 
(С) (-, -2] v (0) 


(B) {0} 5 [2, oo) 
(0) {x!x eNax <3} 


: X? + y? < p} be two sets such that A ^ B = 4 for any real 


76. 


Let C be incircle of AABC, if tangents are drawn parallel to the sides of the A such that t4, t», із be 
the lengths of tangents which lie inside the given triangle parallel to sides a, b, c respectively the 
b cb os 
— +-+ is equal to 
b с 
0 (B) 1 
(С) 2 (б) 3 
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The value of "C, + "С, + 5 "С, + 11 "C4 + 17 "Cy... (n+1) terms 

(А) (Зп--5).27-п-7 (B) (8n—7)-2"+2n+8 

(C) (2n+3)-2"-11 (D) (2^ +3).5" +7 

Let x + y - z — 4 = 0 be the equation of plane and А be a point (1, 2, —3). If line L passes through 
(1, 2, 3) with direction ratios З : —1 : 4. If distance of A from line measured parallel to the plane is 
d; and if distance of the plane measured parallel to line is d; then (Ja -di) is 


(A) 1 (В) 5 
(C) 3 (D) 10 
If ap? + bo? + cix + di = 0 and apx? + box? + сох + do = 0 have a pair of common positive 
3a, 2b, € 
repeated roots. If the value of |За„ 20, с, is 
ab; -abp са;-с;а, (а; — apd, 
(А) 3 (В) 2 
(C) 1 (D) 0 
A random variable X has the following probability distribution values of X 
X: 0 1 2 3 4 5 6 7 
P(X): 0 k 2k 2k 3k к? 2k | тк +k 
then which is true 
k+1 10 Р(0<х<5) 81 
(A) zd (B) = 
Р(х<6) 81 Р(х>6) 19 
k-1 2 Р(0<х<4) 4 
С) ——-— D = 
(5) Р(х>6) 23 (0) P(x <6) 493 
X 
If f(x)= [(e +3)а, then which of the following is always true v x є R 
0 


(B) f(x + 1) - f(x 1) « 4 


(C) f(x + 3) - f(x — 5) > 24 (D) f(x) + f(x + 1) < -21 
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82. 


83. 


84. 


85. 


86. 


Consider f : В? — R such that f(3) = 1 for a є R* and f(x).f(y) + (2) (2) = 2f(xy) Y x, у є В“, 
Х/ ҚУ 

then f(97) сап be 

(A) 1 (В) -1 

(С) 2 (D) 97 


If a, B, y, 6 be first 4 positive solutions of sin x = 2 with a < В < y < 8, then value of 


gins ein гар Ра asin”: is 
2 2 2 2 
(A) 45 (B) 2/5 
3 5 
C) — р) c 
(©) 7 (D) 2 


If e; and e; are the roots of the equation x? — ax + 2 = 0 where е), e» are the eccentricities of an 
ellipse and hyperbola respectively then the value of a belongs to 


(A) (3, оо) (B) (2, «) 
AO (D) Co, 1) v (1, 2) 
If domain of f(x) is [1, 3], then find the domain of {1092 (x? + Зх – 2)) 

(А) [-5. -4] o 1, 2] 8) -13,-2] [3,5] 
(С) [-4, 1] v [2, 7] (D) [-3, 2] 


AABC is inscribed in a unit circle such that three internal angle bisectors of AABC are extended to 


intersect circumcircle at P, Q, R respectively then maximum value of AP cos 54 во? + CRcos- 


is equal to 
(A) 43 (В) 3/8 
RO (0) 1 
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5 
х +x? 4x4m 


If f : R + R such that f(x) = then (І, m) can be 


(A) (1, 2) (B) (0, 1) 
3 
(C) (0, -3) ЛЕР) 
For any complex number 2 in the argand plane, the minimum value of 
РЕ 2 езі 2 – бе!“ + 2 теа 2 3328/5 is 
(A) 22 (B) 32 
(C) 38 (D) 42 
Let A = (1, 2, 3}, then the relation R = ((1, 1), (1, 2), (2, 1)} on A is 
(A) reflexive (B) transitive 
(C) symmetric (D) none of these 


A flag staff of 5 m height stands on a building 25 m high. At an observer at a height of 30 m, the 
flag staff and the building subtend equal angles. The distance of the observer from the top of flag 


staff is 
543 3 
(A) Bn (B) 5 т 
2 5 
(С) 3 (D) 3 
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Physics PART -| 
ЅЕСТІОМ – А 
1. C 
Sol. Graph is for Isobaric process where pressure and molar heat capacity remains constant V-T 
graph will be straight line but temperature cannot be zero Kelvin. 
2. C 
Sol. Ern — 2 for first overtone) 


So, p ҮГИ - 100Hz 


3. C 
4т/? D 3m? 
бор, Тен pe аны sang 
3 12 4 
4. B 
Sol. wit —wy = n(2z) 
For minimum 7, n=1 
TT. 
t =—— = 425 
Т,-Т, 
5. D 
2u sin 0 GM 
Sol. Time of flight = and g = —— 
R 
2 2 
so 2-8 [Mi || А ЕБ al 
T, 7 М, ДЕ, 212 8 
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6. B 
Sol. Charges on the sphere after removal of sphere 
4/2 
А 
ГА ГА 
В С 
34/4 ( 4 
К 2 
йаз 0) 


3-7 


F'=——F 
8 
7. C 
Sol. There will be (N-1) minima's between two maximas if there were N slits equally spaced. 
8 A 
Sol. 0 =2х : + > => K =0.0125 
KA A 0.01А 
9, D 
À 
Sol. Visi E ---(1) 
(п-1)---0.6ғ-%,----(2) 
(2n+1)= 0.6r +, 
0.6r -- £, 
PH 
(2n+1)= 1 21 
— + — 
2.2 
277 -(n«1)n-7 
С, <100ст->п-4 
£, -98.5ст 
10. C 
Sol. As the initiall potential energy will convert into rotational and translational kinetic energy so it 


cannot reach point C. 
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Sol 1 


Sol. 


13. 


Sol. 


С 


В 


At point М ray will go through total internal reflection. 


D 

P, +hpg = P,--(1) 

PAL = AT, ===) & P, AL, = RAL sen) 
h=25.5x10 N /m? 


A 
PA Ё 
РА “ 
/ ж 
/ 
/ 27 А 
В 74 „7 
2 „7 
T P 
ГРИ 
м > T 
as V o — 
so V, «V, 
D 


Vu =V, -V,, 2 V, =10f+ j - 2k 


D 
^ 

T g 4 2AT 
g A T 

B 

8-4 4 

—148-g-4=05 = 72111 

2 з s 

V 16/11 2 

V, 72/83 3 

B 


Nett force on block 2m is zero. So smaller block will only move. 


A 
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Sol. B = 220 [sin 45* sin 45°] = 75107 —5x10 Wb / m? 


zR 
19. A 
20. B 
21. C 
Sol. NIE and length L= f, + fz 

E 
22. B 

itch : 

Sol. Least count = AS Орн = 0.003тт 


no.of divisiononcircular scale 22100 
Measured value = Imm + 30x0.003 = 1.09 mm 


23. B 
So. Е-ф-еУ,--(1) 


2E - à eV, ---(2) 


V! =9Volts 
24. C 
Sol. Use Faraday Law 
25. A 
Sol. Equivalent circuit diagram 
| 
АШ 
E /n+E,/ 
where E =6V p.m 
r=1Q 22762 
n Р, 
AMW 
R 
For maximum brightness of bulb R=r => R=1Q 
26. A 
Sol. Use conservation of momentum and Newton's experimental law. 
27. B 
Sod. P,+hpg—-hpa=P, <Р, =P, =P, 
28. C 
So. d= V2rh =3.2x10*meter = 32km 
Area covered = zd? = 3215 кт? 
29. B 
U h RV, 1 10x10? x 0.01 
Suo с у = сү, _ 100x 0x Deu 
V К, К, 1x10 
=> V, = 10 Volt 
30. D 
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Chemistry PART - Il 
ЅЕСТІОМ – A 
31. А 
Sol. Mg is more reactive metal. 
32. D 
Sol. Chains are linked by covalent bonds. 
33. C 
Sol. No £ — linkage in amylose and amylopectin, amylose does not have galactose also. 
34. A 
Sol. HCOOH —>H,0(1)+CO(g) 
2.3 КОЗ 
20 
Н,С,О, —— H,0(1)* CO(8)- CO, (8) 
— mole 
20 
1 1 1 
—+—  |moleCO, --тоїеСО, 
20 20 20 
CO, is absorbed by KOH. 
So, = mole of CO is left = 2.8gmof CO 
35. C 
Sol. Facts 
36. C 
Sol. CH3 CCl CCl; СНз 
Br. Zn+HCl 
a, 22352 — 
Br Br 
37. D 
Sol. MnO,” 
Mn (VI) —>3d' 
38. A 
Sol. dU =C,dT 
dU с 
dT /, 
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Sol. 


40. 


Sol. 


41. 


42. 


Sol. 


43 


Sol Р 


44 


Sol. 


45. 


Sol. 


46. 


Sol. 


47 


Sol р 


48. 


Sol. 


A 


doc Ga со ХМ-- 4 
FC N 


СУЕ! 

gl ae 
ИТТЕ СА Жы. О) В 
2 


А 
AU=q+w 


AU=w (for adiabatic process ) 


С 


А 
Standard state of phosphorous is P whitesotia 


Р. %50,-->РО, AH" is calculated by adding 2 and 3 eqn.. 


solid ,white 


D 
LDP is branched chain structure and relatively tough but flexible 


D 
Distillation under reduced pressure to decrease the boiling point. 


A 

Pyrophosphorous acid H,P™,O,, pyrophosphoric acid Н,РУ,О, 
orthophosphorous acid Н.Р"О,, Hypophosphoric acid Н,Р,“О, 
Hypophosphorous acid Н.РО, 


B 
I,+dilOH  ——> I *IO * HjO 


D 
її " Me Me Me 
CH 
сн, | 
2 | P Ce сн; 
CH 


C 
CaC, + 2H ,0 —> Ca(OH), - C,H, 


924 =0.005mole = 5 mmoleCaC, or C,H, 
64 


=10mmole CO, 
= 224 ml of CO, 
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53. 


Sol. 


54. 


Sol. 


55. 


Sol. 


56. 


Sol. 


57 


Sol А 


58. 


Sol. 
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D 
a = bonding C = antibording 
b = bonding D =non —bonding 
QU 3 =507K=234°C is more than 200?C .Option D is correct. 
27Rb 
B 


BO; +CH,OH —*—> B(OMe), 


D 


СН--МН: (9) сн-мн; CH—NH, CH—NH; 
--->- ——— | — > 

(СН) з (СН) з (наз (CH5)s 

CH;—-NH$ (11) CH;-NH$ СН,-МНА СН,-МН, 


(zwitter ion ) 


_11+9_ 


PK isoelectric m 2 10 


А 18 К,Ст,О,, Bis CrO,CL, Cis Na,CrO,, Dis PbCrO, 


C 
Charge=0.55x60x100 C 


=3300C 
-0.0342 mole of e 
=0.0171 mole of M” 


0.017= 033. Mw=32.35 
MW 


A 
x=6,y=4,n=2 


С 
Cis- -Cis, trans - -trans, Cis- R -ігапв, tans -5 - Cis: 


C 
AgNO, —— Ag+ NO, +0, 


(——O—————————O———————2—————————-————— 
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(X)- H,O—oHNO, +HNO, 
Ag + HNO, —— AgNO, +NO+H,O 
AgNO, --Ма,5,О, (excess )—> Na, | Ag (S,0,), | + NaNO, 
59. A 
Sol. ii, iii, iv, v, vi, vii 
60. C 
Sol. Р" o FP, 748 
6484P'... 2748, => Р „=648 


Р 648 
=— —P] -0.1336 
Kos = P ар 22748 
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9 
Mathematics PART - Ill 
SECTION - A 
61. C 
Sol. Let f(x) = sin*x — sinx cosx + cos*x 
f(x) = 1-1 sinax—1 sin? 2x 
2 2 
210)-00)-1-1:-122 te] 
HOME д | 
9 
Hence f(x) є 0 ; 4 
62. B 
2n 4n 7n 1 
Sol. COS——COS — COS — COS — = 
15 15 15 15 16 
Зл бл 1 
cos——cos— = — 
15 15 4 
5л 1 
cos—— =— 
15 2 
fa. il 
— required value is —— 
128 
63. D 
Sol. Цх)-43-х-4х-1 is well defined for x е [-1, 3] 
1 1 
Р(х) = «0 УхеВ 
0 243-x 24х41 
431 
f(-1) = 2 and 4/12-4х -1--4/4х--4 gives x = ou 
Hence x є l3. 
8 
64. D 
2 — 
88 ва) = 
4х2-1-х-1 
2 2 
x^ +1-(x-1 
=> f(x)= 
(М +1 ха) тха) 
х) = —~— 
Vx? +141 
2 
2 | xdx | 
1 yx? 4141 
65. A 


E 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-V-PCM (Sol.)-JEE (Main)/19 10 


Sol. 


66 


Sol А 


67 


Sol ; 


68. 


Sol. 


69 


Sol. 


70 


Sol. 


71. 


Sol. 


72 


Sol. 


73. 


Sol. 


= In(x? + хе?) - Зіпх + c 


3 
e x-2) quere T ae «xe*) JÉ 


x” + хех 
х°+е* ех 
=In 5 +с >In Tic +C. 
X x 


The pair of missing numbers must be (1, 2) or (0, 3) 

case 1: (1, 2) 

= when 1 is first digit the remaining digits (1, 2, 0, 0, 5) сап be arranged in 60 ways, when 5 or 2 
is first digit then in 30 ways each. 

case 2 : (0, 3) will have 3 x 20 = 60 ways 

so in all we have 60 + 2.30 + 3.20 = 180 numbers. 


C 
It can be seen that K is focus of given parabola and a focal chord is divided harmonically at the 
focus and the point where it meets the directrix. 


D 
2013 

2X 

lim =0 

хо езх 

х2 (ER) 

3 1 2 ES 

lim |2 = lime ! -e? wheret= £ 
Хо 1-0 
D 


Cc-a«b-2andc^-2ab-4 
—a^«b^-4a-4b 4820 
=> (a – 2)? + (Ь – 2)2= 0 
а= р= с= 2. 


В 
Use sin(A + В + С) = 0 and cos "x = А, cos 'y = В, cos 'z = C. 
А 
B Қа(а-х)) 
е 
x [кэл PUERTA E 
В f(a(x-B)) 
e 
= J RICE ү өїафәф} 95 x 
From (1) and (2), we get 
1 
= 1--(8- 
в-а) 
C 


The above equation reduces to (x — 220'2)? + (x – 22012) 2-0 


ES = 22010 02012 | 4 

= M py = 32014 

B 

пх(х + d) = Cox + Cox +....... +n "CRx" ama) 
пх(х — 1)! =n Coc Sinai) oc +....... xy o ...(2) 


Again differentiating with respect to x both (1) and (2) and subtracting, we get the required result. 
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Sol. 


75. 
Sol. 


76. 
Sol. 


77. 


78. 
Sol. 


79. 
80. 


81. 
Sol. 


82. 
Sol. 


B 


ЕЗБЕНБЕЛ 


= (р + 1)? + (9+ 1)? = (7+ 1)? 


р+ 1=8,4+1= 6,г+ 1 = 10 
hence minimum (p + q+ r) = 21. 


B 
Let us consider х? + (p-x) 2p vx eR 
=> p? - Зр?х + 3px" > p 


2 2 
= 3р||х-Ё| +2 SISO 
2 12 


=> forp<0O > по solution 
for p = 0 > solution exist 


p° -4 


for p > 0 > 20 


— p є, ©) v {0}. 


B 

ЛАР;Р ~ AABC 

st Near а зов re e 
а h h a sh 


where A = ar(AABC) 
ат b uq В. la с 


а 5 b 5 b 5 
tb b_, (а-040) 4 5 , 
a b c S 

B 

D 


d, = /126 , d, = V26 


D 
B 

C 

(х) = е‘ + 3 
f(x) > 3 

f(x +3)-f(x-5) 


- =f'(c)>3 


> f(x + 3) - f(x — 5) > 24. 


A 
Put x =y= 1 

F(1) + f'(3) = 241) 

=> (001) – 1)2=0= {1) = 1 
f(x) (1) + (3) f(3) = 2f(x) 


X 


11 
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83. 


Sol. 


84 


Sol ; 


85 


Sol. 


86. 


Sol. 


87. 


88. 


= f(x) = (2) Үх>0 (1) 
5 ІШЕШЕШЕДЕ 


Р(х) = vx»0 
Put x = y = Л 
(А) е5) оо or f(t) > 0 


>f(x)=1 Ух>0. 
A 


Bp=n-a, y=2n+a,d=3n-a 
given expression is equal to 


sin Eno + 2sin ХЭ +3sin ie +45їп= 
2 2 2 2 2 2 


= —COS €  2sin*-1.3cos 4802 
2 2 2 2 


- 2 апа «cos |-24) +sina = 5 


A 
We must have 
ei«1«e5»—f(1)«0—a»3 


A 
1xloge (х2 + 3x – 2) 332 2« (х? + Зх – 2) < 8 
On solving them, ме get - 5 <х< 4 апа 1 xx x2 


B 
AP = 2sin( B+ 4 => ВО = 2si(c 9 


O 


CR= 2sin A zj 
2 


=> AP cos 5 ВОЗ +CRoos = = 2(sinA + зіпВ + ѕіпС) 


Maximum value of АРсов 5 «BQ7 + CRcos = 343 


B 


Clearly m ^1 and|=0 


C 
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Sol. 


89 


Sol. 


90. 


Sol. 


13 


The minimum value of above expression will exist for z = Бе“. 
For minimum of OP + PA + PB + РС + PD 

P must coincide with B. 

Hence the value of the given expression is 38 units 


C 

R is not reflexive as (2, 2) e R, (3, e R 
Also, R is not transitive as (2, 1) є R 

and (1, 2) e R but (2, 2) e R. 

However R is symmetric. 


B 


We have tana = 2 and tan2a = 39 
X X 


5cota 
=> tan2a = 6tana > 3 – 3tan*a = 1 


=> tana = | x= вооа = 52 
3 2 
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ALL INDIA TEST SERIES 


OPEN TEST 
JEE (Advanced)-2019 


PAPER - 1 


TEST DATE: 03-02-2019 
Time Allotted: 3 Hours Maximum Marks: 180 


General Instructions: 


• The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

• This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

• Each Part is further divided into Two Sections: Section-A & Section-D. 

1. Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olfnone of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A gas of hydrogen like atoms can absorb radiations of 68 eV. Consequently, the atoms emit 
radiations of only three different wavelength. All the wave lengths are equal or smaller than that of 
the absorbed photon. Then choose the correct statement(s) (hc = 12400 eV-À) 

(A) The lonization energy of the atoms is 489.6 eV. 

(B) The atomic number of atoms is 6. у 

(С) The minimum wavelength of emitted radiation is 28.49 A 

(D) Initially the atom was in first excited state. 


Six capacitors and four ideal batteries are connected in a circuit as shown in the figure. Initially all 

capacitors are uncharged and all switches were open. Now, all switches are closed 

simultaneously. Which of the following statement(s) is/are correct for the circuit shown in figure? 
1pF 2uF 3V 2uF 


| | NC NE, | 
"| L Il. L l1 
ET, 


5, 5, 
(A) Work done by 4V battery is 8). 


4uF 


(B) The potential difference between point A and B is ey, 


(C) Charge flow by ЗУ battery from ‘C’ to ‘A’ is = uc. 
(D) Charge stored in capacitor ‘X’ is 3 uC. 


A concave mirror forms real image of a point object ‘О’ lying on the optical axis at a distance of 60 
cm from the pole of mirror. The focal length of mirror is 30 cm. Now, the mirror is cut into two 
halves symmetrically. In figure-1 both halves are shifted at a distance of 2 mm apart in a direction 
perpendicular to the optical axis. In figure-2 both halves are rotated (before being separated) 
about ‘ʻO’ with reference to original position. Let 1; and |, аге the image formed by both halves in 
both figure. Charge the correct statement(s). 


Figure 2 
Figure 1 
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In figure-2 1, and lə are coincide. 
In figure-1 |; and I» are separated. 
In figure-1, the distance between 1; апа 12 is 8 mm. 


A 
B 
C 
D In figure-2 the distance between 1; апа 12 is 4 mm. 


аты тты ич анх, 
2212-12-21 


A particle is moving in space. Let r , v and a are the position vector, velocity vector and 
acceleration vector of a particle at a given instant. Then 


(A) If у-а> 0 then magnitude of velocity must be increasing 
(B) If r -V > 0 then magnitude of position vector must be increasing 
(C) If r-à» 0 then magnitude of velocity must be increasing 
(D) If r-à» 0 then magnitude of velocity must be decreasing 


A string PQ of length 3L is fixed at its both ends. A 
standing wave is formed in the string with the help 
of a tuning fork of frequency fo. The points A and B 
are node. Regarding the standing wave formed in 
the string, pick the correct statement(s). 


«— L — — L — — L — 


(A) The positions of antinode from the end P are Г, = and %. 


(В) The phase difference between two points оп the string is either zero or x at a instant T 


where 'T' is the time period of particle. 

(C) When particles reach at their extreme positions, then potential energy of the particles is 
maximum which are near the end A and B. 

(D) When particles cross their mean position then kinetic energy of the particles at antinode 
is maximum. 


A liquid of density 'p' is filled in a cubical container 
OABCDEFG. The point 'O' is assumed to be origin. A 


small ball of density po is kept at B 2 2) as shown 


in figure and an acceleration 201-0| is given to 


container. Uniform gravity exists along negative y- 
axis. Now, choose the correct option(s). 


(A) If p = po then acceleration of small ball is 4/59. 
(B) If p = 2p then small ball will hit the mid of edge GF. 
(C) If p = 3po then small ball will hit the mid of edge GF. 
(D) If p = po then net force on the small ball is zero. 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


A toothed wheel of mass 2 kg and radius am is 


connected with fixed support via a massless rod 
AB. The total number of teeth on the circumference 
of wheel is 1000, and they are closely packed. A 
conveyor belt is kept just below the toothed wheel. 


: 222031 
Conveyor belt is moving with a constant velocity 5 


m/s. P and Q are fixed support for the conveyor 
belt. The coefficient of friction between teeth of 
wheel and conveyor belt is 0.4. The moment of 
inertia of toothed wheel about an axis passing 
98 
121 
AB is also free to rotate about B. Assume normal force acts between teeth and conveyor belt is 
perpendicular to the surface of conveyor belt. At t = 0, toothed wheel is at rest and brought in contact with 
the conveyor belt. Now answer the following questions. 


through A and perpendicular to the plane is kg-m*. Toothed wheel is free to rotate about A and rod 


7. Total number of teeth that are touched with conveyor belt till the time toothed wheel attain 
maximum angular velocity is 
(A) 1000 
(B) 1500 
(C) 500 
(D) 250 
8. Let ‘x’ be the distance moved by a particular tooth to attain maximum angular velocity of toothed 
wheel and ‘y’ be the distance moved by a fixed point on the conveyor belt for same time then 5 
is given by 
(A) 1/4 
(B) 1 
(C) 2 
(D) 1/2 


Paragraph for Question Nos. 9 and 10 


In a motor cycle engine, when combustion occurs then there is an alternate compression and expansion 
of the gas product inside the engine of cylinder. In the expansion stroke, the mixture of gaseous product 
in the cylinder undergoes an adiabatic expansion. Assuming that the gauge pressure immediately after 
combustion is 20.0 atm in the cylinder, initially volume is 50 cm? and the volume of mixture after 
expansion is 400 cm?. Assume that adiabatic exponent of gas involved in the cylinder is 4/3. 


9. Pressure of the engine chamber after expansion is 
(A) 1.2500 atm 
(B) 0.65625 atm 
(C) 1.3125 atm 
(D) 0.62500 atm 


D 
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Work done by the gas during expansion is 
(A) 142.5 Joule 


(B) 157.5 Joule 
(C) 47.50 Joule 
(D) 95.0 Joule 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


AB is stationary curved surface blade. A stream line water impinges A 
on the curved surface. The speed of stream line water is ‘u’, both — zzz————— 
before and after it strikes the curved surface of the blade. The mass 

flow rate of water per unit time is ‘u’. Find the force exerted by water 
on the blade in Newton (Given и = 2.2 m/s, и = 200 gm/sec) 


-» 0 


-Ц <- 


A planet is revolving around the sun in elliptical orbit with a semi-major axis of 4 х 10? km. Find 
the speed of the planet , in km/sec, when it is at a distance of 2 x 10° km from the sun. Given that 
07" N.m? 


mass of sun is 2 х 10% kg and universal gravitational constant is 6.67 х 1 ka? 
g 


A vernier calipers is used to measure the diameter of a cylinder. When jaws of vernier are 
brought close to each other then zero of vernier scale is slightly left to the zero of main scale, and 
6" division of vernier scale is exactly coincide with the one of the mark of main scale. Total 
number of division on vernier scale is 10 which is equivalent to 9 mm. When cylinder is fixed 
between the jaws then it is found that zero of the vernier scale lies between 6 mm and 7 mm of 
the main scale and 7" division of vernier scale exactly coincide with one of the main scale 
division. Find the diameter (in mm) of cylinder. 


A non-conducting solid sphere has a charge density given by р = ру", where pọ, n are constant 
and ‘r is the distance from the centre of sphere. If the magnitude of electric field at half of the 


radius is Т times that of the surface of non-conductor then find the value of n. 


APQ is a rough surface. The portion AP is 
parabolic given by equation x? = 16у . The 
point 'A' assumed to be origin. The portion 


PQ is a straight line of length 205/3 m. the 
coefficient of friction between block and 


1 
surface (APQ) is — 

(APO) is = 
is moved on surface APQ by applying a 
force on it. The direction of force is always 
tangential to the surface APQ. The line PQ 
is tangent on the curve AP at P. If the block 
moves very slowly on the surface then find 
the work done by applying force in joule. 


. A block of mass 3 kg 
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16. A hydrogen like atoms are kept in a closed container. All atoms are at same excited state initially. 
A photons of energy 3.4 eV are incident on the container then atoms get excited at some higher 
excited state. During de-excitation of atoms, they emits maximum six types of wavelength of 
photons, some of them have energy 3.4 eV, some of them have more than 3.4 eV and some less 
than 3.4 eV. It is assumed that electrons remain in orbit for a finite time during de-excitation. Let 
a; is the maximum acceleration in a given orbit during de-excitation and a» is the minimum 
acceleration in a given orbit. Assuming Bohr's theory is applicable, find ratio of а{/а». 


17. A container of mass 200 Kg is moving towards 
right by applying a constant horizontal force 100 22 ш) Flexed cone 
N. Initial velocity of container is zero. Sand is 
falling in container with a constant rate of 1 
kg/sec with the help of a fixed cone as shown in 
the figure. Find the velocity of the container (in 
m/s) att = 100 sec. 


100 N 


18. A rod OA of uniform linear mass density and length ‘L’ is о 
hinged at O in a vertical plane. Another square plate of same 
mass is attached with a point A of the rod as shown in the 
figure. In case (i) square plate is free to rotate about point A 


and in case (ii) square plate is fixed at point A. Now, system | 

is allowed to oscillate in vertical plane such that axis of L/4 

rotation is horizontal and passing through point O. Let Т; and | А 1/2 
Ts are the time periods in case (i) and case (ii) respectively. If 

Т/Т is ZH Find the value of m. | 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


For the following geometry, which of the inequality is/are correct? 
F F 


(А) 6, <8, 
(B) 0, <9 
(C) 6, <@ 
(D | 0,50, 


Two moles of a monoatomic ideal gas is taken through a reversible cyclic process starting from 
"A" as shown in figure. 


T: 
Temperature (T) —> 


The volume ratio a =2 and 2 = 4. If temperature T4 at ‘A’ is 27°C, then choose the correct 
A A 

option(s) 

A) Temperature of the gas at point ‘B’ is 600 K. 

B) Work done in cyclic process (ABCDA) is -1200 cal. 

C) Work done in the process (C — B) is — 1663.68 cal. 

D) Work done in the process (A — D) is — 1663.68 cal. 
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21. 


22. 


23. 


Choose the reaction(s) with correct major products: 


(A) б 
Ng NH 
wha OF 
NS 
О N О 
Н 
(В) О 
О 
( H*/A 1 
Ч O 
(C) 2 
rd 
C—CI 
() || , anhyd. AICI, 
О 
(ii) Conc. OH”, A 4 
(iii) H* ^ 
HO ie 
(D) 


4-0)- 
ІШ! 
--С--С-- Magnesium mono регоху phthalate (ММРР) 
H3C—C—C—CH3 : ea > ONTON? son СН--СН--СООН 


pad the substrate (s) which on acidic hydrolysis produces the same major product? 


"On 


Choose the only incorrect statement(s) among the following 
(A) All boron halides are ionic halides. 

(B) Anhydrous aluminium chloride is an ionic compound. 
(C) Coordination number of Al in АІСІз(5) is 4. 

(D) Біз is the least acidic among all boron halides. 
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24. For which of the following complexes, IUPAC names is/are correctly matched? 
(A) Ма| Pt(NH, )BrCl(NO, ) | -Sodiumamminebromidochloridonitrito-N-platinate (II) 


(B) | Cucl, {O = C(NH, ), |] - Dichloridobis(dicarboxidotetraamine)copper (11) 
(C) РЕСІ, (n? - C,H, | -Trichlorido (n? – ethene )platinate (11) ion. 
(D |Ғес(см),(О, Jr: -Chloridotetracyanosuperoxoferrate(II) ion 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


The periodic system of the elements in our three dimensional world is based on the four quantum 
numbers п = 1,2, 3,............... ; 


1 
б=0,1,.......... n -1; m, =0,+1,+2........44; and m, EZ 


Let us move to flatlandia. It is a two dimensional world where the periodic system of elements is based on 
three quantum numbers. 


n21,2,3.......... “т-0, +1,+2, +3,.......... +(n-1); and т, = 2 'm' plays the combined role of / and 


m, of the three dimensional world (for example s, p, d....level are related to ‘m’). Some tasks and basic 


principles, related to this two dimensional flatlandia where the chemical and physical experience obtained 
from our common three dimensional world, is applicable. Assume Auf-Bau rule, Hund's rule of maximum 
multiplicity and Pauli's exclusion principle which are obeyed in three dimensional world, are also obeyed 
in 2-dimensional world as such. Energy order of various orbitals for filling up the electrons in multi 
electron atoms in flatlandia is governed by (п + |ті) rule which is analogous to the (n + 1) rule in three 
dimensional world. 

Now, answer the following questions: 


25. Total number of elements in the first four periods of flatlandia periodic table in two dimensional 
world will be: 
(A) 36 
(B) 27 
(C) 24 
(D) 18 
26. Identify the only incorrect statement among the following: (‘n’ represents valence shell and ‘z’ 
represents atomic number) 
(A) In flatlandia, the maximum covalency of an element with atomic number 5 is 3. 


(B) sextet rule corresponds to the octet rule in flatlandia. 

(C) Total number of lone pair of electrons in all the simple binary compounds of the elements 
(n = 2) with the lightest element (z = 1) are four. 

(D) In flatlandia, if elements with atomic number 1 and 5 are denoted by H and C respectively 
then the number of л-ропаѕ in C2H» molecule is 1. 


Paragraph for Question Nos. 27 and 28 


A white crystalline solid (X) exhibits the following observations: 

(i) The flame of bunsen burner is intensely yellow coloured. 

(ii) An aqueous solution is neutral; dropwise addition of sulphurous acid (an SO» solution) leads to a 
deep brown solution which is decolourised in the presence of excess of sulphurous acid. 
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(iii) 


27. 


28. 


If AgNO; solution is added to the discoloured solution in (ii) and acidified with HNOs, a yellow 
precipitate that is insoluble on addition of NH3, but that can be readily dissolved by adding CN or 
5,0: , is obtained. 


If an aqueous solution of the solid (X) is treated with КІ and dilute H2SO,, a deep brown solution 
is formed that can be decolourised by addition of sulphurous acid or Маг5:Оз solution. 


An amount of 0.1000 g of the solid (X) is dissolved in water, 0.5g КІ and a few mL of dilute Н:5О, 
are added. The deep brown solution formed is titrated with a 0.1000 M Ма:5:О solution until the 
solution is completely decolourised; the consumption, 37.40 mL. (Atomic mass : Na = 23, K = 39, 
Cl = 35.5, | = 127, O = 16) 

Based on the above paragraph, now answer the following questions: 


% by mass of ‘Cl’ in the solid (X) is 
59.34% 


О 
5 
с 
нэн 
Ф 
c 
@ 
o. 
o 
о 
9, 
ct 
2 
Ф 
о 
© 
Ф 
Ф 
< 
D 
=: 
o 
2 
o 
e 
< 
Ф 
5 
= 
— 
2 
D 
о 
© 
© 
< 
Ф 
© 
Ф 
= 
9 
© 
2 
о) 
o 
2 
o 
о 
a 
de 
о 
& 
2 
c 
Ф 


Nals 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


When light of suitable frequency is incident on a mixture of gaseous chlorine and hydrogen, 
hydrogen chloride is formed. The mixture is irradiated with a mercury UV-lamp (X = 253.6 nm). 
The lamp has a power input of 10 watt. An amount of 2% of the energy supplied is absorbed by 
the gas mixture (in a 10 litre vessel). Within 2.5 seconds of irradiation, 65 millimoles of HCI is 
formed. If the quantum efficiency of this reaction is found to be x x 10*, then find th value of ‘x’. 
(Quantum efficiency is defined as the number of product molecules formed per absorbed photon) 
(Take Avogadro's number = 6.02 х 107% Plank's constant = 6.6 х 10° Js) 


An organic compound (P) has molecular formula, CgH;;NO and it can be resolved into 
enantiomers. (P) does not decolourise bromine water solution. ‘P’ on refluxing with dilute H2SO; 
yields another resolvable compound О (CgH;203) which give effervescence with NaHCO;. ‘Q’ on 
treatment with NaBH, yields R(CaH44O3) which on heating with conc. H2SO, yields S(CsH12O.). 
Compound (P) on reduction with ШАН,, followed by treatment of HSO; yields the compound 
which is given below 

H 


| 
N 


Let the sum of degree of unsaturation in P, Q, R and S be ‘x’; the sum of the number of rings in P, 
Q, В and S be ‘y’ and the sum of distinct functional groups in P, Q, R and S be ‘z’ (if the same 
functional group appears in two or more compounds count it once only). 
X+Y+Z 

y+z ` 


Then find, the value of 
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For an ideal gas, temperature varies as: 

T=K+ pV? 

Where К and p are positive constants апа ‘V’ is the molar volume of the gas, if the minimum 
pressure (Pmin) of one mole of an ideal gas is expressed as: 


Prin = nR*p°K° 
n+a+b 


Then find the value of ——————— 
п-а-0-с 


If ‘6’ is the angle between two bonds on the same central atom, then fraction of s-character of the 
bond can be calculated as: 


S 
cos0 = = (where 90? < 0 < 180°) 


Let fraction of s-character of each orbital having lone pair in water be ‘x’ and fraction of s- 
character of the lone pair іп NHs be ‘y’, then find the value of (x + y). 
(cos 104.5° = - 0.25 and cos 107° = - 0.30) 


Some aqueous solutions are given below. If ‘x’ be the number of solution(s) whose pH does not 
change appreciably by adding small amount of H2SO, and ‘y’ be the number of solution(s) whose 


pH changes rapidly by adding Н>5О,, then find the value of y : 
Х 


) | 01M NH;CN 
) | 04 M NH,OH + 0.1 M NH4CI 
c) 100 mL, 0.1 M HCI + 100 mL, 0.5 М Са(ОН); 
) | 100 mL, 0.1 M HCI + 100 mL, 0.2 M NaCN 
) | 100 mL, 0.1 M Ca(OH), + 100 mL, 0.4 M H;S 
f) 100 mL, 0.1 M NaOH + 100 mL, 0.2 M HCI 
g) 100ті, 0.1 M NaOH + 100 mL, 0.2 M KzSO, 
h) 100 mL, 0.5 M CHCOOH + 100 mL, 0.1 M Ва(ОН); 
i) 100 mL, 0.5 M Са(ОН): + 100 mL, 0.1 M HCI 


HOUR QUO XOU m 


Consider the following ions: 

S07, ;S,03 950, ;S,07 75,0, 5.0, -S.0; ; 

If the number of ions having S — S or S = S linkage be ‘x’ and the number of ions having 
S — O — S linkage be ‘y’, the number of ions having peroxy linkage b ' z’,. Find the value of 


55) 


o-aminobenzaldehyde is heated with acetone in dilute NaOH solution to produce the major 
organic product (A), which on treatment with catalytic amount of H2SO,, produces another major 
organic product (B). 

Let, the degree of unsaturation of (A) be ‘x’; the degree of unsaturation of (B) be ‘y’; the number 


+ 
of rings in (A) be ‘z’ and the number of rings in (B) be ‘p’, then, find the value of (үзе! : 
Х-2 
How many milliliters of 2.0 М NaOH solution must be added to 100 mL of 0.1 М H3PQ, solution іп 
order to obtain a buffer solution with pH about 7.2? 
(The pK, values of НзРО; are pK, = 2.1; pK, = 7.2 and pK, =12.0) 


Assume the temperature of reaction mixture to be 298 K. 


(————————ÓÓ——————————————————— 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-OT-(Paper-1)-PCM-JEE(Advanced)/19 12 


Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


42. 


Let (x, y) be the ordered pair satisfying the inequalities sin + cosny 22 and x » 1, where x, 


уе М. Choose the correct statement(s). 

(A) if x’ — y* is divisible by 8 remainder can be 1. 
(B) if x” + ух is divided by 8 remainder can be 1. 
(C) if x” + y* is divided by 8 remainder сап be З. 
(D) if x” — у* is divided by 8 remainder сап be 5. 


f : R > В, be a twice differentiable function such that f(x)f"(x) = 0, Ух e В. Choose the correct 
option(s). 

(A) y = f(X)f'(x) is a strictly increasing function. 

(B) if f'(x) = 0 for some x e R, then it is always point of inflection. 

(C) f(x)f"(x) > Ovx eR 

(D) if (xo) = 0 and Қхо) < 0 then it is point of local maxima. 

The roots of the equation az^ + bz? + cz + d = 0 are vertices of a convex quadrilateral in argand 


plane (a, b, c, d e C). Choose the correct option(s). 
(A) The intersection point of diagonals is necessarily origin. 


(B) If the quadrilateral is a parallelogram then point of intersection of diagonals is origin. 
(C) If the quadrilateral is a rhombus then it is necessarily a square. 
(D) If the quadrilateral is rhombus then its area is 2 (| : 


Let N ‹ (0) > N v {0}, (х) be a function such that f,(x) is equal to remainder when х“ is divided 
by 10. (К є М) choose the incorrect option(s). 


(A) y = f(x) is periodic function with period З. 

(B) f2019 (faoiz(X) — X) = f2019(f2013(X) — x) has infinitely many solutions. 

(C) f2019(f2018(f2017(----. fi(X)))  )) = x is only true when x has 0, 1, 5 at unit place. 
(D) y = fk(x) is non periodic function. 


Let f(x) = e'*' – 1, g(x) = plf(x)| — Y rx). (n е М). It is given that g(x) is differentiable function 
k=1 


over the real numbers. Choose the correct option(s). 

(A) p can assume the value 99. 

(B) if p is 100 then n can have two different values. 
(C) if p is 100 then sum of possible values of m is 39. 
(D) p can assume the value 36. 


The line y = t intersects y = х? – Зх + 2 at three points (f4 (t), t)(fz (t), t)(f (t), t) such that 
fa(t) > (0) > f,(t). Define a function g(t) = t(fa(t) — f,(t)). Choose the correct option(s). 


(А) g(2) = 443 


2 
B 2-2 
(с) g(2) = 2,3 
(D  gQ- E 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Let P be a point in X-Y plane and Р” is a point such that OP-OP' = r^, where О, P and Р” are collinear and 
O divides P and P' externally. (O is the origin) 


43. 


44. 


46. 


If point P lies on the circle (x — 1)? + (y — 5)? = 4 and P' also satisfy the same circle, then value of 


(A) 30 

(B) 22 

(C) 4 

(D) none of these 


If the point P lies on the line x + y = 1, then P' traces 


(A) A straight line of slope - 


r 
B A circle of radius -- 
M Z 

2 

r 
C A circle of radius -- 
M 2 


(D) A circle of radius e 


Paragraph for Question Nos. 45 and 46 


f(x) be an odd cubic polynomial function such that f(x) = f(a) has all the roots real and 
f 


)- 


(0)| is non differentiable at x = a only. Let y = g(x) be another cubic polynomial such that 
— g(x) is quadratic expression and |g(x)| < M, v |x| < a, then minimum value of M is Қо). 


If f’"(0) = 6, and a = 2, then f(x) is equal to 


(A) хы 
(B) _ х?—2х 
(С) x? + 8x 
(D _ х?—3х 


9995» 
оого A 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


(kor 
4 2019 ҚЫР; 
Find the minimum value of У У |z- 
k=0 r=0 1010 
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48. 


49. 


50. 


51. 


52. 


53. 


54. 


ABCD is a regular tetrahedron with side length (2 +1) units. A point P is taken on the edge AB 


such that сан J/2 -1. Q is the point in the plane of triangle BCD such that PQ 1 AB. If d is 


perpendicular distance of P from plane BCD and а; is minimum distance between P and Q, then 


d 4 
find the value of (% ' 


f : R > Ris a differentiable function satisfying 2(f(x))^f'(x) = (f(2x + 1) 4(2х + 1), (4) sdy 


f(6) = 2 find the value of 


2 Ё 
(қ-а) 


y = f(x) is a parabola having and (0, 0) as vertex and focus respectively, find the number 


of roots of the equation 1 1 + 5 -0. 
2f(x)-3 2#(х)+3 x 
Out of 10 tokens, numbered from {1, 2, ..... , 10], first person X chooses a token then person Y 


chooses the token (without replacement in both cases). A person is winner if he gets a prime 
number and in the next draw other person get a non prime. If both gets prime in successive draw, 
game is a draw. Game continuous till some one wins or game is drawn. If P(x) is probability of X 
winning, P(y) is probability of Y wining and P(d) is probability of draw, then the value of 

21P(x) + 126P(y) – 7Р(а) is 


t -t А at 
= > se > | traces a locus S = 0 in Х-Ү plane (t being а non negative 


parameter). A fixed point Ро, having parameter to, lies on the curve S = 0. The area bounded by 
the curve, line OP» and x-axis in 240 sq. units (O being the origin), find the value of to. 


A point 4 


Given that cos a cos В sin? a sin B — cos? y sin a = 1,0 < a, B, y < m. 
Find the value of sin(a + B — y) + sin(B + y — a) + sin(a + y — В). 


Ten points are given in a plane such that no three points are collinear and no four of them form a 
trapezium. From every point, all the possible lines are drawn which are parallel to lines formed by 
taking any two points out of remaining points. Find the total number of points of intersection of 
these lines. (excluding the given ten points) 
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Physics PART -| 
SECTION - A 

1. A,B, C, D 
Sol. "C, =3,n=3 

So initially atoms was in n = 2. 

E, -E, = 68 eV 

Hence Z=6 

min = 183500 зэвдөд 
Е, uu E, 

2. A, В, C, D 
Sol. Let potential of point A is x and potential of point B is zero. Consider charge flown through 3V 


battery is qo. 
2(3-х) -45-(0-х)2-0 est) 
-6-(х-3)х1-(2-х-3)2-0 ...(2) 


,B,C 
In figure-1 


V 
In figure-2, images will not separated. 
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4. A,B 
Sol. If v-a>0, then there must be a component of a along v 
If r -V >0, then there must be a component of v along r 


5. B, C, D 
Sol. Phase difference between two particles in standing wave is either zero or x at any instant of time. 
Potential energy depends upon strain. Particle near to nodes will experience more strain. 
6. A,B,C 
So. а, =(2gi + g) 
Fs -рУ(8,-9) = 2pVg(i + |) 
Кы = Р + тд = 2eVg(i + j) - e, Vgj 
5, 2p ^ > ^ 
аы = g -0-4) 


0 


Arelative = ал -а 
7. С 
8. С 
Sol. (for Q. 7 to Q. 8) 
f, = umg = 8N 4440) 
f= la 
а= 11 rad/s? ...(ii) 
7 
а = арс 0) 
R 7 
@ = 05 + 200 
Ө = х rad ...(ім) 
0) = Qo + at 
ї= 2 ѕес ...(v) 
у=5х2-1т (vi) 
1 
x=6-R=—m . .. (vii 
2 (vii 
9. С 
10 B 


Sol. (for Q. 9 to Q. 10) 
Pi(Vi)! = РУз)” 


16 
= 1.3125 аїт 
2 21х50-1.3125х400)105х1079 
ПЕТЕР; Ie: = 157.5 Joule 
үл еа 
3 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-OT-(Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


SECTION - D 
11. 00000.88 


Bg. Ср Ан. щі") 


= 0.88 Newton 


12. 00031.63 
Sat) tay еш. 
2 r 2a 


у? = ом 2-1 
r a 


= 6.67 x 10 x 2 х 10% БЕЗДІ: x 10° 


v = 31.63 km/sec 


13. 00007.10 

Sol. 1 MSD = 1 mm 
1 VSD = 0.9 mm 
L.C. 2 0.1 mm 
ме error = 4 x 0.1 mm = 0.4 mm 
Reading = 6 mm +7 x 0.1 mm = 6.7 mm 
Diameter = 6.7 + 0.4 = 7.1 mm 


14. 00003.00 
R 

Sod. 9 = [рау = ро" 4nr?dr 
0 


R/2 


а- [рау = | por". 4nr^dr 
0 


kq kq 

gro R 2 
(5) 

So n=3 


15. 01800.00 
Sol. х2-16у 


W = АК 
УУ, + Wy + W, + Wy =0 
W: --W, - W, TIERS == 


- umg(8V3 +1043 ) +mg(42) 
= 1800 J 


— HI — — ————————————— HÁBR A ——áÁÁÀ 
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16. 


Sol. 


17. 


Sol. 


Sol. 


00256.00 
1 


ax — 
п“ 


where, а is acceleration of electron апа ‘n’ is no. orbits. 


00033.33 
Acceleration of container a = 100555 
200 +t 
| ду Br dt 
2100-у 4 200+t 
100 
v=——m/s 
00001.33 
2 
T, =2л l Jes E ү? 
d 3 
? |m(L/2y 
Т, -2л шашины ( ) +mL2 
mgd 3 6 


M ЖП 
Т. Vb. 3411 
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Chemistry PART - Il 
SECTION - A 
19. А, B 
Sol. In first molecule, lone pair of electrons lie in equatorial position, hence decreases 02 more rapidly 


20. 
Sol. 


21. 


Sol. 


22 


Sol. 


23 


Sol. 


the Ө. In second molecule, т-еїесї гоп cloud lie closer to axial bonds and pushes them more, so 
01 « 6,. 


A,B,D 

Since AB is an isobaric process, so 
CM ES >2 Ts > T, = 600K 
Vi Т, 300 

УУ scoa = Was + Мыс + Wen + Woa 
Wag = -nRAT = -1200 cal 


Wac = -2.303nRT, ооу = 2.303nRT, log. (as Vo = V») 


B D 


Wac - 2.303x2«2x 600 x log 2x VA 
У Vp 
2 2.308 x 2 x 2 x 600 x log 2/4 
= - 1663.68 cal. 
У. 5 = 0 
Vo 
Wp = 2.308nRT, x log— 
Va 
= 2.303 x 2 x 2 x 300 x log4 
= 1663.68 cal. 
У/эвэсэрэд =—1200 -1663.68 +0 + 1663.68 
= - 1200 cal 
A, B, C, D 


A — Curtius degradation type reaction 

B — Hydration + deprotonation + tautomerisation 

C — Friedel-Crafts reaction followed by benzylic acid rearrangement 
D — Baeyer-Villiger + Perkin condensation reaction. 


A, B, C, D 
All substrates give the same major product which is given below 
OH 


A, B, C, D 

Coordination number of Al in AlCl3(s) is 6. 

Anhydrous AlCl; is covalent but becomes ionic when dissolved in water. 
Bl; is the strongest Lewis acid among all boron halides. 

All BX3 are covalent in nature. 
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24. ACD 
So. |CuCL {O = C(NH,), ], |- Dichloridodicarbamidocopper (Il) 


25. C 
Sol. 

1 

16! 

3 4 5 6 7 

[]2s' |1257 26:2р! | 2s?2p? |25°2р° 

9 
11387 | 10 ОИ Ин. 
[] 35° 3s°3p |3s°3p° (35:3р 
131518 17 18 19 201 21 | 22 | ,23 24 
| | 4s' [] 4s? 4s? за 45°, 3d? 45°, 3d? 45°, За“ 4s?^3d'4p' 4s?^3d'4p? 4s?^3d'4p? 4s?3d'4p* 


26. C 
Sol. Lewis structures 3—1;1—4-—1; 

| e 

5 1 7—1 

i oN, CZ 

27. D 
28. C 
Sol. (for Q. 27 to Q. 28) 
(i) The solid must contain Na and l. The yellow colouration of the flame indicates the presence of 


Ма” ion; a yellow silver salt that is dissolved only by strong complexing agent such as СМ” or 
5,0: must be Agl. 

(ii) Reaction (i) to (iv) indicates a sodium salt of an oxygen containing acid containing iodine. 
Both SO» and Г are oxidized, while in the first case Г is formed with an intermediate of 12 or 
I; (brown solution) and in the second 12 or (1;) is formed. As the solution is neutral NalOs or 


NalO, come into consideration. 
(iii) Conditions given іп observation(v) proves that solid (x) is NalO,. 


1 mole of NalO, = 213.90 g NalO, = 8 moles of S,O% . 
2.0.1000 g NalO, = 0.1000 x8 4 740x10 mol of S. 
213.90 


(IO; +71 + 8H* — 4l, + 4H,O) 


SECTION - D 
29. 00006.11 


30. 00002.20 
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Sol. 


31 


Sol. 


32. 


Sol. 


33 


Sol. 


34 


Sol. 


35. 
Sol 
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OH O 


o o 
/ ок / бон шоно ү 
(5) 


(Р) (О) (В) 


00003.50 
PV = ВТ (for 1 mole of ideal gas) 
PV = R(K + gv?) 


For minimum pressure 

2 
OE and 9 2 =+ve 
ау ау 


So, Р = 2RJBK 


00000.61 
H;O 
S 


cos104.5° = sA =>s=0.20 


So, fraction of s-character of lone pair in НО = 0.30 
Similarly, fraction of s-character of lone pair in NH3 = 0.31 


00001.25 

х= 5 апау = 4 

Only a, b, d, e and h will form buffer. 

00002.50 
| | T 1 ї 

70-5-5. 5 ; S—S..—. “O—S—S—O. 

О 

ТШ i Tn | 1 

S | 080-—5—0:. D 5-0-0-5 С 
2111 

Х-5,у-2-1 

00001.80 


МН; 


i 
е ОО. 
N^ “он, 
(А) (В) 
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36. 00007.50 
Let, x ml of 2.0 M NaOH solution be added, then 


Sol. 

H,PO, + NaOH --> NaH,PO,+H,O 

millimoles 10 2x 0 0 
0 (2x -10) 

NaH,PO, + NaOH —— Ма,НРО,-Н,О 

10 (2x -10) 0 

10-(2х-10) 0 2х-10 

= 20 – 2x 


So, 7.2 =7.2 +109 хе ‚ оп solving x = 7.5 
20 – 2x 
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Mathematics PART - Ill 
SECTION - A 
37. A,B 
Sol. X 2 4k + 1, y= 2m (kim е М) 
у* = (2m)^'*' (it is divisible by 8) 
x! = (4n + 1)?" (it leave remainder 1) 
38. A, C, D 
Sol. As f(x)f"(x)>O Vx eR 
For y = f(x)f"(x); y' = (Р(х) + ffx) > 0 
If f(x)o < 0 then (Хо) «0 
39. B, D 
Sol. If itis parallelogram Z; + 23 = Z2 + 24 = 0 (in some order) 
=> If it is rhombus then area is 2|z;||Z2| where |z;|"|z2|° = Б 
40. A, C, D 
Sol. y = (х) is periodic with period 10 and (Ёк г 1(х) — x) = 0 
41. B,C,D 
Sol. R.H.D. at x = —1 is (p — m^) where n = 2m or 2m - 1 
L.H.D. at x = —1 is (m? — p) for differentiability m? = p 
42. A,C 


Sol. x? -3x + 2=2;x= 0, £3 
3(f^(t) — 1)f'(t) = 1 


43. B 
So. х2 + у? = гапа (x – 1)? + (y – 5)? = 4 must be orthogonal 
44. C 


So.  OPOP'-f 
Using P(r; cos Ө, r4 sin Ө) 
Locus of P' is 


2 2 
mr r 

x? «y? 4 ——x-—y-0 
C C 


45. D 


46. A 

Sol. (for Q. 45 to Q. 46) 
ах? + bx = 8a + 2b => (x – 2)(ax? + 2ах + 4a +b) = 
D=0>3a+b=O0asa=1 = f(x) = х? - Зх 
Similarly for g(x) = 4x? + ах? + bx + c, f(x) = (4x? — Зх) and f(1) = 


SECTION - D 
47. 00010.00 
Sol. Minimum will occur at z = 0 
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48. 


Sol. 


49 


Sol. 


50 


Sol. 


51. 


Sol. 


52. 


Sol. 


53 


Sol. 


54 


Sol. 


4 2019 4 

> 21-210 

k=0 r=0 1 01 0 

00009.00 

Let ABCD have coordinates 

О, мі + j), Мі + К), Аі + k) respectively 


M = cosec 0 = V3 
Where 0 is angle between AB and normal of BCD 


00002.25 

4f(x) = P(2x + 1) + с 

By taking x are and 6, we get 
y 8” 47 2 7 


БЕЗ БЕ -48(2| 48(2|-гївнс 


So, we с -$ i.e., 4f°(x) = (2х + 1) + 5 


00002.00 
The given equation reduces to 4Ғ(х) + х? = 9, an ellipse. 
As in the figure it has two solutions 
00035.32 
4 k 4 1216 221 2. | 
Р(х)- Y C, C,.2! "C4 , Ж-2110-2К! 8 and P(d) - 0.4 
К 10! 21 
00480.00 
1 e? + ee e? L ee to P,(to) 
| yax 
2 2 2 1 
2 
Ї -t 
1 2to -2to T (e 4 ) to 
е е dt = — = 240 
8 | 4 2 9 
to = 480 
00003.00 


| = cos a cos В + sin? a sin B — cos? y sin a < cos a cos В + sin a sin В = cos(a — В) 
—a-p20&cosyz0,sina- 1 
T 

> а = = = — 

Bay 2 
57060.00 
For point of intersection we take say two points A and В, from each we can draw °C; lines cut of 
which °C, are parallel. So total number of intersection points are 


"°C, (36)? -28) = 57060 
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General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

• This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 

° Each Part is further divided into Two Sections: Section-A & Section-D. 


1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе ог 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION- A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A bird is flying downward with constant velocity 6 cm/s towards a fixed 
container filled with a liquid of refractive index 4/3. A fish is moving upward 
with constant speed 4 cm/s towards the surface of liquid. Surface of liquid is 
also moving downward with constant velocity 2 cm/s as shown in the figure. 
The bottom of container is silvered. Then 


Speed of fish as seen by bird only after refraction is 9 cm/sec 

Speed of fish as seen by bird only after refraction is 8.5 cm/sec 

Speed of fish as seen by bird after reflection and then refraction is 3 cm/sec 
Speed of fish as seen by bird after reflection and then refraction is 2.5 cm/sec 


Se Vern mn 


A 
B 
C 
D 


— — ~~ 


Two ideal gases A and B are kept in a closed container at room temperature. Consider collisions 
takes place between the molecules of A and B. Let K'a and K's are the kinetic energies of 
molecule A and B respectively after collision and Кд and Kg are the kinetic energies of molecule A 
and B respectively before collision. Then choose the possible option(s) 


(A) КЫ KR. 
(B) КК хк С. 
(C) Kank. КЕКЕ: 
(D) Kc Kee Ky 
OO’ and AA’ are two vertical walls. A particle is projected from O with 


speed 10 m/s at an angle 15° from the horizontal. All collisions with each 
walls are perfectly elastic. Then choose the correct statement(s). 


O^12m А 


(A) The horizontal component of velocity will change after each collision. 

(B) Particle will land on the ground between points O and A. 

(C) The total number of collisions with walls is 9 till particle reaches ground again for the first 
time after projection. 

(D) Time taken by particle to reach the ground is 2 sin 15° seconds. 


Two cars ‘A’ and ‘B’ are moving along y-axis and in a y 

circle of radius 30 m respectively. Initial co-ordinate of 

cars ‘A’ and 'B' are (0, 0) and (60, 0) respectively. Car ‘A’ 

starts from rest and moves with constant acceleration Саг ‘A’ Cari 
20/3 m/s? and Car ‘B’ moves with constant speed. Time = 
taken by car ‘B’ to complete the circle is 12 sec. Choose X 
the correct option(s). 
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(A) The magnitude of average velocity of car 'A' with respect to car 'B' is 10 m/s in time 
interval O to 3 sec. 

(B) The magnitude of average velocity of car 'A' with respect to car 'B' is 10 m/s in time 
interval O to 6 sec. 


57-20 mje 


(C) The magnitude of average acceleration of car ‘A’ with respect to car ‘B’ is 


in time interval 0 to 6 sec. 


(D) The magnitude of average acceleration of car ‘A’ with respect to car ‘B’ is эс m/s? in 


time interval 0 to 6 sec. 


5. Two plane mirrors are placed in such a way that they make Normal 
an angle 50? as shown in figure. A ray of light falls on one 
mirror and it reflects from each mirror once. For the given 
situation mark the correct statement(s). 


(A) The value of 0 must be less than 40°. 
(B) 0 can have any value ranging from 0° to 90°. 
(C) Total deviation produced in light ray is independent of value '0'. 
(D) Laws of reflection are valid for only plane and spherical mirrors. 
6. A hemisphere of radius 'R' is kept fixed on a horizontal surface. A nail is 


also fixed at 'O' exactly above the centre of hemisphere at some height. A 
small ball of mass 'm' is slowly pulled by an external force F on the 
surface of hemisphere. String is massless and friction force between ball 
and hemisphere is negligible. Then 

(A) As ball moves up tension in the string decreases. 

(B) As ball moves up tension in the string increases. 

(C) As ball moves up normal between ball and sphere decrease. 

(D) As ball moves up normal between ball and sphere increase. 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - | and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


T. A parallel beam of light is incident on a fixed surface PQ at an 
angle '0' with the vertical as shown in the figure. The intensity of 
light is | and area of surface РО is A. In List -І nature of 
reflection are given and in List-ll force and generated radiation 
pressure are given. Then match 1-1 with suitable option 1151-11. 
(Given that | = 500 W/m’, A = 1.5 т?, Ө = 37°) 


LIST-I LIST-Il 
If all the incident energy is absorbed by surface 
P. | PQ then force on the surface and radiation 1. | $2 x 10 М, 2.13 x 10$ Мт? 
pressure generated are respectively. 
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If all the incident energy is reflected by surface 
О. | PQ then force on the surface and radiation | 2. | 2.24 x 109 №, 1.38 x 10 N/m? 
pressure generated are respectively. 


If 30% incident energy is reflected by the 
В. | surface then force on the surface and pressure | 3. | 2.74 x 10° №, 1.81 x 10 N/m? 
generated are respectively. 


If 70% incident energy is reflected back then 
S. | force on the surface and radiation pressure are | 4. | 2 x 10°°N, 1.06 x 10° Мт? 
respectively. 


5. | 4.2x10°N, 3.13 x 109 N/m? 


(A) P4 Q1; В — 3; 5-2 
(В) Р-3; Q2; R1; 5—4 
(С) Р—3; Q5; R4; 5-2 
(D) P4 Q1; R2; 5-3 
8. Some electric circuits with an A.C. source is given in List-l. In List-ll instantaneous current апа 
average power delivered by A.C. source are given. Then Match List-| with List-ll. 
LIST LIST-II 
Io 44 
х яаж оа В = 100 
? TEARS ota stan E 
4 4 2 
P. 1. i5 
Р = — watt 
4 
10sinot 
R,=10Q Хс-100 
В, = 200 Хо 200 
а. 2. |1=24/2соѕої, P = 200 watt 
10sinot 
R = 100 X« = 200 xX, = 100 
R. 3. | l= sin ot, P = 5 watt 
10sinot 
X, = 1000 
Tez T 5 
| =——sin| ot+— |, P ---май 
5. 52 б j 2 
10042 sinot 10052 cosot 
5. |1 4310 еп wt + T _{ап (2) ҚА = 7 watt 
4 4 2 
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A) 
B) 
C) 
(D) 


ұмы ee ы 


P4 Q4; R1; 
Р — 3; Q3; R— 1; 
Р — 3; Q1; R4; 
P4 Q3; R4; 


5—4 
5-3 
5-2 
5-1 
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In List -| electrical circuits are given. In each circuit perpendicular inward magnetic field (B) exist 
and an initial velocity vo is imparted to the rod (PQ towards right. Rod is conducting and has 


negligible resistance. ‘m’ is the mass of rod and / is the length of rod. Both rails xy and wz are 


frictionless and has negligible resistance also. In List -2, velocity of rod and current in the circuit 
are given. Match the circuit in List — | to the velocity and current in List — Il. 


115Т- LIST-II 
R Minimum magnitude of velocity of rod 
i "| Pqis =з 
т--2В2/2С 
с 
Q 2 Maximum magnitude of velocity of rod 
` 1 is Vo. 
Two capacitor 'C' in parallel 
X P 
L 
R 3 Velocity of rod oscillates with 
` ` | maximum magnitude of velocity vo. 
W Q 
Two inductors ‘L’ in parallel 
Р 
S 4 Minimum magnitude of velocity of rod 
: ` f is zero. 
5. | Current oscillates in the circuit. 
(A) Р 2,4; 9-1, 2; R — 2, 3, 4, 5; 5- 1,2 
(B) P523 0-1,2; R-2,3,4,5; 5-1,3 
(С) Р-2,4 9-5 1,2; В--1,2,3,5: 5-2,4 
(D) P5215 0-1,2; R2,3,4,5 $2,5 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


AITS-OT-(Paper-2)-PCM-JEE(Advanced)/19 6 


10. A solid sphere of mass m = 80 kg and radius r = 0.2 m is 
released from height h = 5/4 meter. Sphere is initially rotating 
about horizontal axis passing through its centre of mass. It hits 
with a stationary cart of mass M = 200 kg exactly at the centre 
of cart. The cart can move smoothly on the horizontal surface. 
The collision between sphere and cart occurs in such a way 
that sphere reaches at same vertical displacement after 
collision and falls back onto it again. It is found that sphere 
starts pure rolling at the end of first collision. The coefficient of EEE as 
friction between sphere and cart is u = 0.1. Match the statement 
given in 1451-1 to the values given in List-ll. 


LIST- LIST-II 
The minimum length (in meter) of cart to occur second 
P. б 1. | 172 
collision with the sphere 
Initial angular velocity ‘оо (in rad/sec) of sphere for 
Q. 30 2. 128 
minimum length of cart. 
Magnitude of work done (in Joule) by sphere on the 
R. | 3. | 156 
cart during the process. 
S Magnitude of work done (in Joule) by cart on the 4 195 
| sphere during the process | | 
5 16 


(А) Р —2; Q4; Ro5 5-1 
(В) P1; Q3; R1; $3 
(C) P>3, Qoe5 cR 5—2 
( ) P4 Q3; R4; 5-1 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. Two large plane mirrors М, and M» are Кері at an angle of 120° 
as shown in figure. The co-ordinate of intersection of plane 
mirror is (0, 2 meter). A man moves along x-axis. Find the length 
(in meter) on x-axis for which man can see both the images of 
point A formed by mirrors simultaneously. (take 4/3 =1.73 and 
height of man is negligible) 


12. A small block of mass m - 200gm is projected from point 
'O' on a rough curved surface. The coefficient of friction 
between particle and surface is 0.4. Assume particle is 
always in contact with the surface. A and B are local 
peaks of curved surface. Find the minimum kinetic energy 
(in Joule) given to the small block to reach at B. (Given H 
- 4 meter) 


——— I —— ——— € — € ———————MHÓB I —HÓÁ 
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A disc of mass m and radius 2R has another disc of mass 2m and 
radius R/2 kept on it at О’. The system is given an angular velocity оо 
about a vertical axis passing through О”. The friction between discs is 
negligible and smaller disc is free to rotate about O'. Find the angular 


momentum (in M.K.S unit) of system at t = about a vertical axis 
Ор 

passing through О. 

(Given that m = 300 gm, оо = 8 rad/s and R = 1/2 m) 


A monochromatic light of wavelength Хо and intensity 10 15 
incident on YDSE experiment. The distance between slits 
5,52 is 'd' (d««D). The angle made by parallel beam light 


with the normal to the plane of slits is біп! EJ . Now, if a 


transparent glass slab of thickness is kept infront 


3 
2(u - 1) 
of one of the slits, where ‘p’ is refractive index of glass slab. 
Find the intensity (in W/m?) at the geometrical centre ‘O’ of 
the screen. (Given, d= 1 mm, D = 2m, u = 4/3, à = 4000A 
and lo = 4.16 W/m?) 


screen 


A perfectly reflecting rectangular plate ABCD is kept in Ay 
horizontal (х-у) plane. The dimension of rectangular 2 2т 
plane is (2 x 1)m? as shown. Rectangular plate can Bee C 


rotate about y-axis and gravity due to earth is along 
negative Z direction. An impulsive laser is kept below 
the point E which emits the pulses periodically. A laser 
beam of diameter 0.2 microns is directly incident at E. 
The time interval between two pulse is 0.01 ms, апа ^ 
has a total energy of 20 Jules. If the metallic plate 
ABCD remain in equilibrium then find the mass of plate 


in gram. 
Laser 
beam 


A screw gauge is used to measure the thickness of a thin sheet of copper. The pitch of screw 
gauge is 0.2 mm and total number of division on circular scale is 200. When two jaws are brought 
in contact then 160" division of circular scale is exactly coincide with the main scale line, and that 
the zero of main scale is barely visible. When thickness of sheet is measured with screw gauge 
then main scale reading is 0.6 mm and 100" division coincide with the main scale line. Find the 
thickness of copper sheet in mm. 


о 
BEBE ERE 
х 


A dense liquid is completely filled in a closed large container and kept at rest 
on a horizontal surface. A steel ball is moving downward with a constant 
speed of 0.5 cm/sec. Find the momentum of dense liquid in C.G.S unit, if its 
density is З gm/cm?. Given that volume is steel ball of 1.5 ст. 
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18. A small body of mass ‘m’ is projected from the surface of a given 
planet as shown in the figure. If small body has velocity which is just 
sufficient to get out from the gravity of planet then time taken by small 


3 
body to reach at height of 3R from the surface of planet is кү. 
Find the value of К. 


Planet of mass M 
and radius R 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Consider a hexagonal unit cell as shown in figure (A). It s) be considered to consist of three 
identical unit cells with a rhombus base as shown in шог 


RN 
с> 


Now, identify the correct statement(s) regarding (В 


(A) contribution of lattice point (I) per unit cell is 


(B) contribution of lattice point (I) per unit cell is 


sole 
— . 


(C) contribution of lattice point (II) per unit cell is 187 


1 
(D) contribution of lattice point (II) per unit cell is 27 


20. Identify the correct statement(s) about the product “A and В” formed in the following reactions: 
(Assume carbocations do not rearrange) 
НС 


N 
| —=CH, + HCl ---Рговис(А) 
(i) (Excess) 


СН, + HCI ——+Product(B) 


(Excess) 
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i), two geometrical isomers of (A) are possible. 
i), two optical isomers of (A) are possible. 
ii), two geometrical isomers of (B) are possible. 


ii), three stereoisomers of (B) are possible. 


(A) In reaction 
(B) In reaction 
(C) In reaction 
(D) In reaction 


— — ~~ 


21. Hoope's process of purification of aluminium involves formation of layers during electrolysis. It 
involves: 
(A) The 3 layers have same densities but different materials. 

(B) The 3 layers have different densities. 

(C) The upper layer is of pure aluminium which acts as cathode. 

(D) The bottom layer is of impure aluminium which acts as an anode and middle layer consist 
of cryolite and fluorspar. 


22. Suppose your weight is 80 kg and you want to fly in the sky with the help of balloons each 
containing 50 moles of Н» gas at 0.5 atm and 27°C. How many balloons do you need to attach 
with yourself to fly. Given density of air = 1.25 g/L and it remains constant throughout (Neglect the 
weight of balloon). 


(A) 25 
(B) 27 
(C) 30 
(D) 20 
23. Identify the correct statement(s) regarding the reductive ozonolysis of 2-pentene. 


(A) A maximum of 10 ozonides can be formed. 
(B) One of the intermediate that can be formed is 
On, 


O—O 
њо—( )—0 
O—O 
О О 


| | | | | 
(C) One of the intermediate that can be formed is H4C—CH——CH— CH; 
O—O 


у—он„—сн, 
О 


(D) One of the intermediate that сап be formed is НЗС ( 
O 


24. Identify the reaction(s) with correct major product? 
(A) Cl 
Br 
Mg, ether(1 eqvt) N 
| 
Н 


(В) т О 
Бал NaN, /CH4SO4H {Усы 
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ор- Conc. HBr (1 eqvt) 79. 


(Matching List Туре) 


(D) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match the polymers in List-l with their characteristic іп List-ll and choose the correct option from 
the codes given below: 
List-l List-ll 
(P) | Bakelite (1) | Natural polymer 
(Q) | Natural rubber (2) | Addition polymer 
(В) | Buna-N (3) | Linear polymer 
(5) | Cellulose (4) | Со-роіутег 
(5) | Thermosetting plastic 
Codes 
(A) Р->4,5; 9 1, 2, 3; В 2, 3, 4; 5 1, З 
(В) P 1, 2,3; Q 4,5; R> 2,3, 4; 5 51,3 
(С) Р > 4, 5; 0 2, 3, 4; В 1, 2,3; 5 2, 4 
(0) Р > 1, 4; 0 1, 2; R 2, 3, S 53,4 
26. Match the solids іп List-I with their corresponding characteristics іп 51-11 and choose the correct 
option from the codes given below: (where ‘a’ is the edge length of unit cell) 
List-l List-ll 
(P) | NaCl type solid (1) | Distance of ап atom/ion from 6" nearest 
neighbour is 1.22a 
(Q) | CsCl type solid (2) | Distance of an atom or ion from 4" nearest 


neighbour is 1.65a 


(R) | FCC type of metallic solid 4" nearest neighbour of an atom or ion is 24 


274 nearest neighbours of an atom or ion are 6 


(S) 

(S) | BCC type of metallic solid (4) | 6" nearest neighbour of an atom or ion is 24 
(S) 
(6) 


3" nearest distance between the neighbour is 
1.22a 


(A) Р->1,4,5,0->2,3,4; А 5, 6;5 2, 3, 5 
(В) Р 4, 5; Q > 2, 3; R 4, 6; S – 2, 4, 5 

(С) Р > 1,4; Q 2, 3, 5; R 5, 6;5 2, 3, 5 
(0) Р > 1,4; Q 2, 3, 5; R 4, 5;5 2, 3, 5 
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27. Match the inequality given in 1151-1 with corresponding property in List-Ill and choose the correct 
option from the codes given below: 
List-l List-Il 
(P) |C>N (1) | Order of first electron affinity 
(О) | O>F (2) | Order of first ionisation energy 
(R) | Mg>Na (3) | Order of atomic radii 
(S) | F>Cl (4) | Order of second ionisation energy 
(5) | Order of number of valence electrons 


(A) P>2,3;Q>3;R>2,5;S ә 4 
(В) Р 1;0 53; А 4; 5 ә 5 

(С) Р > 1,3; Q 3, 4; R 2, 5; 5 >2, 4 
(0) Р ә 1,3; 09 3, 4; А 4; 5 1, 4 


28. Match the reaction product(s) in Пві-І with corresponding test which they give positively in List-ll 
and choose the correct option from the codes given below: 
List-l List-ll 
(P) О (1) | Carbylamine test 


(i) MCPBA 


(where MCPBA is m-chloroperoxy 
benzoic acid) 


(Q) O (2) | NaHCO; test 
| Ho 
аон 
О 
(R) O (3) | Product with Hinsberg’s reagent is insoluble in 
/ aq. KOH solution 
мк: (i) онд! 
(ii) Dil. H* 
О 
(5) CH,NC Ма/С,Н,ОН (4) | Bromine water test 


(5) | Gives ceric ammonium nitrate test 


(6) | Gives a yellow liquid with CS» which do not 
give a black colour with На, 


(A) P>2,5;Q> 4; А 1, 2;5 53,6 
(В) Р > 1,5; Q 2, 4; R 1, 2; 8 3, 6 
(С) Р > 2,5; Q ә 4; А 1, 2; 5 > 2, 6 
(0) Р 1, 4; 0 2, 5; R 1, 3; 5 53,6 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


If volume occupied by CO» molecules is negligible and ‘P’ is the pressure exerted by one mole of 


СО» gas at 300 К, then find the value of Р in atm. 

(В = 0.08 / atm mol” K", а= 3.6 atm /^ mol?) 

If the wave function 'y'is studied іп one dimension that is along X-axis only then'w'can be 
written as Woo = зің 255), here ‘A’ and ‘i’ аге constants. If the following equation сап be 


written as Schrodinger’s wave equation for the above mentioned wave function (ч) : 


477 тл? , 
- = 0, where n, m, p and q аге some constants. (Where n cannot have its value 
ах” л Vix) 
x 


greater than 2). Find the value of T +P tq 
т + 4p 


Sum of the spin only magnetic moment (іп the units of В.М.) of the following complexes: 
2+ 3- қ i = 

| с(МН,), || Ее(ОМ), |” МО :[CoF,] ;[Fe(H,0), (NO) |SO, 

[Given 42 = 1.41,V3 = 1.73;4/5 =2.24;/7 -2.64-/5 =3.87;/24 = 4.90 


Let's assume some statements: 

(i) The rate constants of two parallel reactions аге 107 sec! and 3 x 107 бес”. If their 
respective activation energy (Ea) values аге 15 and 25 kJ mol”, then let the Ea of the 
overall reaction be ‘x’ kJ mol”. 


(ii) Rate constant of a first order reaction is 0.0693 min’. If initial concentration of the 
reactant is 20 M, then in y minutes, its concentration is reduced to 2.5 M. 


(iii) Half-lives of a first order and zero order reactions are same. Assuming initial 
concentration to be same in both. Let ‘z’ times of 0.693 be the ratio of their initial rates 
(initial rate of 1% order to that of zero order). 
Now, calculate the value of (x + y + 2). 


Both gold and silver are extracted by cyanide process. Gold in nature is frequently alloyed with 
silver, which is also oxidized by aerated NaCN solution, similar to gold. 500 L of a solution of 
0.002 M [Au(CN)] and 0.003 М [Ag(CN);] was evaporated to half of the original volume and 
treated with 78 g zinc (atomic mass = 65). 

Assume that elevation from standard conditions is unimportant and that the redox reactions go to 
completion. Given: 


[Zn(CN), | «2e ——Zn(s)-4CN;  E°=-1.26 V 


| Au(CN), | +e ——>Au(s)+2CN; E? = -0.60 V 
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34. 


35. 


36. 


| Ag(CN), | +e ——>Ag(s)+2CN; E°=-0.31V 


If the concentration of [Au(CN);] in the solution after addition of zinc in it, be x mole ГЇ, and let, 
the concentration of cyanide ion solution to keep 90% mole of the gold in solution in the form of 
cyanide complex be ‘y’ mol/litre? (Given: formation constant К; of [Au(CN).] = 4 x 107%) 


So, if <= A x10, then find the value of ‘A’: 
y 


Pure oxygen is manufactured by the following sequential reactions, where MnO; is acting as a 
catalyst. The yield in each step of reaction is 50%. 


(i) MnO, (s) + 2KCIO, (s) —>K,MnO, (s) + Cl, (g)+ 20, (0): 

(ii) К.МпО, (s) + Cl, (g) —— 2KCl (s) + MnO, (s) +O, (g); 

How much mass of KCIO3 in gms is required to liberate 60 g of О» gas at STP? 
(Atomic mass : K = 39, Cl = 35.5, O = 16) 


A 0.001 molal solution of Pt(NH3)4Cl, in water had a freezing point depression of 0.00558°C. If ‘x’ 
be the number of moles of ionisable СІ ions per mole of the complex, then find the value of A 


(Given : К; of water = 1.86 К kg mol” and complex is assumed to be 100% ionized). 


If the total number of geometrical isomers formed by the square planar complex [Ма] are ‘x’, the 

total number of geometrical isomers formed by the complex [Masse are ‘у’ and 

the total number of isomers of К,|Ее(СМ)д| аге ‘z’, then find the value of (2) 
2 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


A and B are two n x n matrices such that det(A) = 0, A + B = (AB)? and BAB = A + I. Choose the 
correct option(s). 


(A) | A'-(A'-I) 
(B) В>-А?-А-В 
(C) А-А +А +1 
(D АВ? = ВАВ 


1 1 

Let f(x) be a differentiable function such that f'(x) > 0, [f(x)dx - 2, ||f(x)|dx = 4. Choose the 
0 0 

correct option(s). 


(A) f(x) = 0 has exactly one root in (0, 1). 
(B) f(x) = 0 has no root in (0, 1). 
(C) joo (rne =1 
0 0 
(D) fr оја в zi 
0 0 


2 
Points A and B lie on the auxiliary circle of ellipse PORA =1. P and Q are the corresponding 
points on the ellipse for the points A and B respectively (O is the origin). Choose the correct 
option(s). 
(A) The maximum value of angle AOP is tan” 2/2. 


(В) The maximum value of angle AOP is tan” E : 


2/2 


(C) If OA L OB and С” is reflection of Q in origin, then minimum value of angle POQ’ is 


tan 


ЛЕС 


(б) If OA L OB and С” is reflection of Q in origin, then minimum value of angle POQ’ is 
tan“! B 
4 


From the set of n number (1, 3, 5, ..... , 2n-1) five consecutive numbers are removed and the 
mean of remaining numbers is =. Choose the correct option(s). 


The value of n is 80. 

The value of nis 75. 

The mean of removed number is 101. 
The mean of removed number is 99. 


Se Ver mn 


A 
B 
C 
D 


p 
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41. 


42. 


If lim М1 + х2 tansintan ! x + 2V1- x? біліапвіп x – Зх 
р 


х0 X 
option(s). 
(A) The value of p is 3 
(B) The value of p is 5 


exists finitely, then choose the correct 


(C) The value of limit is 280 
60 
(0) The value of limit is = 


A is 3 x 3 matrix whose every entry is 1 or —1. Choose the correct option(s). 

(A) The maximum value of determinant of A is 4. 

(B) Total number of different values of determinant of A can take is 3. 

(C) Total number of different values of determinant of A can take is 5. 

(D) Total number of different matrices A, such that determinant of A is positive, is 96. 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. 


44. 


Let A and B are points on the line L4, L2 respectively such that d = OA + OB + AB is minimum (О 
being the origin), match the following 1151-1 with List-ll 


LIST - I LIST - Il 
P. Ly: x-t=y-1= E83 i x+2=4- I: 1. | d» 442 
x-1 2-Z 
О. кышк кш Let x 2=у-2= = 2. | d- 24/3 
В. Li: х=у=2- 42,1: х=у=2+4/2 3. | d=6 2 
z 
S. Li: 2x-3=6-y= 7:12: x+3=2y =É 4. | 4-443 


The correct option is: 


(A) Р-10-4Н-2:5-3 
(B) Р-20-48Н-16-3 
(С) Р-20-48-35-1 
(D) P »4Q XT; А »2:5 » З 
Let every cell of adjoining 3 x 3 array is filled by natural number such that х, 
X1XoXg = yayaya = 2°3°5’ where х, y; are product of numbers filled in three 
cells of i" row and j column respectively i, | є (1, 2, 3}, match the following X2 
List-I with 1151-11 
Хз 
Уі Уг Уз 
LIST - I LIST - Il 
(Condition on xi, yi) (Number of filling the array) 
If x; as well as y; are divisible by 2 for ever 
P. fibt yi y y 1. 3. C40, 9С + "2C, — 230, 50;) 
5 € 5 $ 
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Q. | If none of y; (i = 1, 2, 3) is divisible by 27 2. (Ble Ce Са) 
R. | If none of x; (i = 1, 2, 3) is divisible by 15 8:1| сиет 207 


с ЇГ exactly two cells are assigned the value 1 
` | and all other cells have number divisible by 5 


The correct option is: 


4. Ies Ca Cs 


(A) Р-20-1;Н->3;5->4 
(B) Р »4Q >3; R >1;S >2 
(C) Р-30-1;8-4;5->2 
(0) Р-20-3Н-1,5-4 


The equation х2-а--/х-а has real or imaginary roots depending on values of a. List-l 
represents the nature of root and 1151-1! represents the corresponding exhaustive values of a, 
match the following List-l with List-ll 


LIST-I LISTI 
1 
P. | No real root 1. | (0, 901-4 
1 
Q. | One real root 2. -о0, -1| 
1 
R. | Exactly two real roots 3. | 7v o luft oo) 
3 1 
S. | Atleast two real roots 4. 0, 2) U Hi 
1 3 
um: 0 T3 
AEA ЕЕ J 


The correct option is: 


(A) P »2:0 >1;R ^3; S › З 
(B) Р-20-1;Н->5;5->4 
(C) P>1;Q>4,R>5;S>5 
(D) P »2:0 >4:R »5:8 »5 


For a given n sided regular polygon, its г vertices are chosen randomly. In 14511: the value of n 
and г as well as event E is defined. In List-Il: P(E), probability of event (E), is given. Match the 
following 1151-1 with List-ll 


LIST-I LIST-II 
P. | n= 10; r = 3, circumcentre lies on the side of triangle itself 1. | P(E) = 1 
Q. | n = 9; r = 3, orthocentre of triangle so formed lies inside it 2. | P(E) = M 
R. | п= 10; r = 4, quadrilateral thus formed is regular 3. | P(E) 20 
n = 9; r = 4, out of four selected points, feet of perpendiculars 1 
S. | from one of the point to sides of triangle formed by remaining | 4. | Р(Е)-- 
three points is collinear 3 
The correct option is: 
(A) Р-40-2,В8-3,5-1 
(B) Р-20-48-3 5-3 
(C) P—54Q2;:R—3;S3 
(0) Р-20-48-15-3 


A € ——— € t€ À—— € € — M ————— MÀ  —— ]HÀ 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


a d 1 abc c 3 f 
Given that b e 1--5,|1 2 3 --3 findthevalueof b 1 е. 
c f 1 def a -1 d 


Let à, а. = An + 284,4, п є М. For a; = a (a = 0), sequence is periodic and when a; = b, а, is 

undefined for every n such that n > m, m e N. Let maximum value of b is c and minimum value of 

b is d and e= lim a, (for the case when sequence is non-periodic and defined for all values of 
noo 


n е М). Find the value of (a + c + d + e). 


f(x) = xê – 2x — 8 and g(x) = x? + 2x + 4. Let ол, ac, ....., ag are the roots of equation f(x) = 0, find 
g(a) g(a) ..... 0(06). 
. 2014 r Ё хав NN 
Find the remainder when У’ У (-1) (k--1)(k- 2) 99С, , is divided by 64. 
r=0 k=0 
‚ dy у? 
The curve f(x, у) = 0 passing through (0, 2) satisfy the differential equation Чу ee If the 
e* +у 


line x = In 5 intersect it at points y = a and y = В, then find the value of o? + p? + af. 


P is a point on parabola у? = 4x such that PS = 4 (S is the focus). Tangent is drawn at Р to 
parabola which intersects tangent at vertex at T. A point R is taken on axis of parabola such that 
SR - 4 and H lies inside the parabola. The area of quadrilateral PRST is q. Find the value of 


“За. 


у 
Find the maximum value of [yx +(y(3 ~y)) dx ‚ where 0 <у <3. 
0 


In a triangle ABC given that a = 7, b 2 3, с = 5. The value of 


ab bc ac 
+ + 


B C A C A C A B B C A B 
tan— +tan tan — + tan tan — tan tan— + tan tan — + tan tan — + tan 
2 2 2 2 2 2 2 2 2 2 2 2 


is 
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Physics PART -| 
ЗЕСТІОМ-А 

1. B, D 

Sol. Distance of image of fish as seen by bird only after refraction is 


Sol. 


2-(х-һ)-(һ-у)2 

Hy 
Z = (хн) + (у) 

4/3 
Differentiate w.r.t. time 
е ваа) -1 cm/sec 
dt 4 2 
Similarly we can calculate for 274 case. 


C,D 
Collision takes place in ideal gases are elastic hence total kinetic energy will be conserved. 


A, C, D 

ТЕ 2081009 5 inis 

Horizontal component of velocity will reverse in each collision. 

 u^sin20 _ 
g 


R 5m 


A, С 


In time interval (0 to 3) sec, S = ut+ лаг =30 т 
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m 30 

average || ES -10 m/s 
In time interval (0 to 6) sec 
v =u+at= 40 m/s 


|7, -v| (62440) +52 5л+20 2 


ашы = t 6 3 /s 
5. A,C 
Sol. Deviation 

5, = л-–20 (Clockwise) 

5, -л-2(50-0) (Anti-clockwise) 

6-6,-6, 
6. А 
Sol. Ball moves very slowly hence it is in equilibrium at each instant. 
7. D 

2) 
Sol. Intensity is given by | = ————— , where 
(Асоѕ Ө)лї 


N -» total number of photons and X -» 
wavelength of photons 
_ AP,  lAcosO0-sin0 


A) F 
(A) F, zi C 
F- AP, _ lAcos0cos0 
Y Nt C 
_ F, 1со520 
' А С 
(B) Е,-0 
2 
E- 21А соѕ“ 0 
C 
_ 2lcos* Ө 
1 С 
(С) and (D) 
ER cose r) 
C 
IA cos? Ө 
F, = жо (+r) 
2 
= ка он E r) 
8. C 
Sol. Circuit can be solved by using Phasor diagram. 
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9, 
Sol. 


10. 
Sol. 


Sol. 


12. 
Sol. 


13. 
Sol. 
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A 
By using concept of motional emf induced in the circuit. 
A 
> Vo = J2gh=5m/s 4440) J, y 

=> Jy=AP,=2 x80 х 5 = 800 N-s ...(ii) 
> Ју = АР, 

14, = mv. | 4, x 

Ух- 1m/s ...(iii) ыг Р 
> Mvc - Jx 

Vc = 0.4 m/s (ім) det 
ES quei queue (v) LA" a! 

BE E L 

=> Lmn=2(1 + 0.4) 1=2.8m (мі) 
= Аї һе time of second collision 

Ro’ -1-0.4 

о” = 7 rad/s ... (vii) 
=> J-AL 

-J R = (о - œ) 

о = 19.5 rad/sec ... (Vili) 
SW uc тм - 16.) х) 
> W = Yor? +1 туг Це? =-172 J 

Мэт 7 2 2 x 2 07 
SECTION - D 
00006.92 
tan60° = X 
2 

x = 24/3 т 


Hence total length = 45/3 т. 


00035.20 

To reach at ‘B’ it should crosses the point ‘A’. Now from work energy theorem 
W = AK 

Уу, + W; = K; z Ki 

—mg(4H) – (0.4)mgH = 0 - к 

Ki = 44 mH = 35.20 


00002.40 


L = lpm + (E X Bom) 
2 2 
Ц- DET ao +R(2m)(Re,) 


Е = «тА, = 2.40 
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14. 


Sol. 


15. 


Sol. 


16 


Sol. 


17 


Sol. 


Sol. 


аии M €— á—— MM MÀ a — M  —— ———— M e e — M ÓÀ— 
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00016.64 
аѕіпе + (u — 1)t = Ax 
d eh pon = AX 

2d 2 
AX = 3), 


Hence maximum intensity will occur at 'O'. 
| = 410 = 16.64 W/m? 


00002.67 


(Mg) x 1 = 2502 
іс 
с ЭН” 
10x0.01x10 7 x 3x10 3 


00000.74 

pitch = 0.2 mm 

Total division = 200 

Least count = 0.001 mm 

—ve zero error = 40 x L.C. = 0.04 mm 
Reading = 0.6 mm + 100 x L.C. = 0.7 mm 
Thickness = 0.7 mm + 0.04 mm = 0.74 mm 


00002.25 
In time dt shift in centre of mass of system (ball + liquid) 


mds, «mjds, _ (py V)vdt - (p, V)vdt 
M M 


dSoy = (i) 


Momentum of system = M. Sex ...(ii) 


= (PV) v = (V p) v 
Therefore momentum of liquid = (V p,)v 
= 2.25 gm/cm?. 


00002.33 


Speed of projection (v,) = E "ur 


1 5 GMm 1| 5 GMm 
mv -—mv 
2 R 2 r 


гам 
у = 
r 


| = (PGW ct 
R 0 


ШАРЫ 
з\ем 
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Chemistry PART - II 
SECTION – А 
19. А, С 
Sol. Main hexagonal unit cell (figure A) consists of three identical smaller unit cells (B). 
20. А, C, D 
Sol. нас нас 
СІ СІ 
CH3 СН, 
Cl Cl 
H3C 
Cl (B) 
(A) 
21. В, C, D 
22. В,С 


Sol. Weight of рау load = 80 x 10? 9 
Let, the number of balloons required be x. 


в0х10° +0+100x = od 25 


X = 26.8 
23. ABD 
Sol. ee 
| | 
CH, - CH- CH- CH, - CH, —29i— Н;С-СН--СН-СН;-СН; 
| | 
HgC—CH „©н—Он;—ОН» 
руво 
CH, - CHO + CH, - CH, - CHO 
24. A,B,D 
Sol. CI CI 


Br 


Mg (1 едм!) intramolecular nucleophilic substitution N 
? > 
ether 
N 


| 
MgBr 
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| O O OH 
Y \ Я Вг 
у Bry Br Tautomerism , 
NH @ d 
NH2 NH2 NH, 
25. A 
26. C 
Sol. NaCl type solid CsCl type solid 
15 nearest distance а v3a 
2 2 
a 
274 nearest distance lx a 
42 
3" nearest distance m Уда 
4" nearest distance a мэ 
5" nearest distance уы „За 
6" nearest distance v3a 2a 
49 
27. С 
Sol. General property trends. 
28. A 
Sol. О О 
(i) MCPBA pis 
(ï) di- H;50; 
О О 
| 
H . нэ 
шана 
О 
О 
| | OH 
NK Lena y + СН,МН, 
(ii) Dil. H —OH 
\ | 
О 
СН,МС--12 225" „бн -NH - CH, 
SECTION – D 


29. 00002.50 
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Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 
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2 
е а V -nb) -авт 
n=1 
a 
P+ ve (V -b) -RT 
If 'b' is negligible, then 


Р+ 2 jv- Ar PS ыг 


V М? 
The equation is quadratic in ‘V’, thus 
+RT + JR*T? - 4aP 


2P 
'V' has one value at a given P and T, thus numerical value of discriminant = 0 


So, RT? = 4аР 
_ RT? (0.08) х(300)” 


V= 


= = 40 
4a 4x3.6 

00000.50 

V) = = Asin( 22) 

3, 

dy, x) _ 27 Acos os| 22 

dx 3, 3, 
d? 

ыг - 42 Е t) So,n=2,m=-4,p=2,q=2 

dx 3, À 

2 2 
анал 

ах? 12 
00015.05 
Complex Magnetic moment 
[Cu - ҮЗ =1.73B.M. 
| Fe( №, V3 -1.73 B.M. 
[мо] 2/2 = 2.82 BM. 
[CoF, |” 424 = 4.90 ВМ. 
| ЕЄ(Н,О), (NO) |50, 415 =3.87 BM. 
00054.50 


x = 22.5; y = 30;222 

In parallel reactions the activation energy of the overall path is given by 
(Ea) = к.Еа, +k,Ea, 

пе] k, +k, 
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33. 


Sol. 


34 


Sol. 


35. 


Sol. 


36 


Sol 1 


00007.50 
2[ Au(CN), | +Zn——»2Au +[Zn(CN), |" 


E? --0.60- (-1 .26) =0.66 V 
Since E? value for the reduction of complexed Ag* ion to Ag is higher than that of complexed Au* 
ion into Au. So, Ag' ion will be reduced first. 
7 
Moles of Zn added = = =1.2 
Moles of [Ag(CN)2] = 0.003 х 500 = 1.5 
Moles of [Au(CN)2] = 0.002 x 500 = 1.0 
Moles of Zn used to reduce 1.5 moles of [Ag(CN)z2] = 0.75 
Moles of [Au(CN);] reduced by remaining 0.45 moles of Zn = 0.90 
Moles of [Au(CN),] left in the solution = 0.10 


Concentration of [Аи(С№) left in the solution = E -2x10^ M-x 
Also, Ай” +2СМ ==] Au (CN), | , K, = 4x10? 
 [AwCN)|  eo[Au | 
Га [см] 10[ Au" ОМ 
[CN |]21.5x10 ^ M=y 


-14 
So, Ў = P 7.50x 10^ 
X x 


So, А = 7. 50 


=4х 102% 


00367.50 
Let, the moles of KCIO3 required to be ‘x’. Assuming 50% yield in each step. 


Moles of Os formed in step (i) = A 


x 
Moles of each of KMnO; and СІ formed in (i) = 7 


Х 
Moles of О formed in step (ii) = — 
8 
Total moles of О» formed 5 + 2 = эх 
2 8 8 
5x 60 
8 32 
Х-3 
00000.80 
АТ, =ixK, xm 
0.00558 =i x 1.86 x 0.001 zisg 


i=1+(y-1)x1=3 ~. y=3 
So, formula of the complex | Pt (NH, ) 


00004.50 
Х-3,у-15,2-10 
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Mathematics PART - Ill 
SECTION - A 
37. A,B,C,D 
Sol. A+B=ABAB=A°+A 
= В = А? 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


BAB = А? = А+ 1 A(Af - I) = 1 
ВЗ – д° = (AS - A^ = (А + I^ (А +1) = А2 +А = А + В 
А, D 


Let f(a) = 0 and Р(х) = (0) | 


F’(x) = (x) 0< x <a, F’(x) =f(x)a<x<1 


5 нө) ув ED „(сй -& = (S, -7 
B,C 
MELLE 1-2 E ab 


1+Ptan?o cot + > tano 2 2Vab 
a 


A(a cos 0, a sin Ө) 


B(-a sin 0, a cos 0) 


tanp - 8 pe 2 T 
je. 12: 
а а 


brano b ote 21 
а 
Р 


п? -5(2n-5)« <п2-25 


=> 73.6 < п < 83.6, п = 80 is only possible value 


В,С 


ro tan 1 эй x? sin — 3x 
i 41-х2 125° 

im 

x>0 xP 

Using expansion 


a  ————— € T 
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42 


Sol. 


43. 


Sol. 


44 


Sol. 


45 


Sol. 


x20 xP 

2 2 1 2 5 

nd 15 2 “Р 2 X 

31S (14x?) 51(1-x?) 
lim 
х0 xP 
= р= 5 and limit = Сава 

3 15 5! 60 

A, В, D 
All the values of |A| = +4, 0 and determinant is 0 when two rows/columns are proportional 
B 
(P) d- 2/3 
(Q) These lines are skew and O lies on shortest distance 
(R) Lines are parallel and O lies mid way between them 
(S) Lines are coplanar and perpendicular 


D 
We can consider 9 cells as 9 different boxes and we have to fill these boxes by 3 identical balls 


(2 written on them), 4 identical balls (3 written on them) and 7 identical balls (5 written on them) 
as per given conditions 


(P) x?-a=x 
Х-х-а-0 
В <0 


1+4a<0 

uu 
a<-— 

4 


(80) 


(0, -а) One real 
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46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49 


Sol. 
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(В) х2-х-а= 0 
1 + 4а> 0, -а> 0 
а> ack. a<0 
4 
-1<а<0 
(-а, 0) Two real 
-а<-Үа One real 
a>va,a >a (-а, 0) 
а(а-1)>0,а>1 
А 
For regular quadrilateral n must be multiple of 4. Perpendiculars dropped from а plane 
5 8 
circumcentre to side is always collinear. For one of the side to be diameter P(E) = эн and 
3 
— | еве 
orthocentre is inside for acute angled triangle P(E) = 1— Je 2- ы 
3 
SECTION - D 
00021.00 
a d 1 а 4 1 
b e 1--5р е 2-3 
c f 1 c f 3 
a 1 a d 1 
2\b 2-3р е 1-21 
3 c f 1 
a d -1 
be 1-21 
cf 3 
00009.00 
Take a, = on solving, we get a, = = 


: 
СЭ 2 Е + | сэр 


2-(-2) ? 
for periodicity a, [EP ay 141, 
2-(-2) - 
for undefined а, [EP car 120, 
lim a, -0 
noo 
01600.00 


хб – 2x°- 8 = (х – 
(20)? – 2(29)? – 8 
(дө: – 2(20°)° — 


20 — о4)(2о- оц) ..... (29-06) 
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50. 


Sol. 


51. 


Sol. 


52 


Sol. 


53. 


Sol. 


54 


Sol | 


00062.00 
2014 r к 2014 

У X71) (к+1)(к+2) #?С = У 2 PC, = 2277 — 4034 
r=0 k=0 


r=0 


00061.25 
ОХ айл et 
е е 


d (е7у) 1 ету +C 
dy y 
00018.00 
Area PRST = APQR - AQST 
- 38х248-1 5449190") 
= 84/3 - 243 = 6V3 
00009.00 


| xt +(y(3 - y) dx 


lA 
ons << 
~ 
х 
N 
+ 
< 
— 
Co 
| 
< 
м 
— 
o 
х 
lA 
[аг 
+ 
< 
N 
=“ 
Co 
| 
< 
м 


(у) + y'(3-y) 


(у) = y? + бу – 3y? = 2y(3 – у) > 0 for 0 < y < 8 so maximum occurs at y = 3 


00056.25 
Given expression is ryfo ror 411135 es (7.5)? 
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General Instructions: 


• The test consists of total 90 questions. 


• Each subject (РСМ ) has 30 questions. 


e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART -| 


SECTION – А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


In the circuit shown in the figure the current gain, B = 100 

for the transistor. Find the bias resistance Нв so that n H ко 

Voe -6V. 1 1 1 

(Neglect Vee) ls ++ 5 — — Vee -10V 
(A) 8x 10° —H&) 

B)  4x100 2 

(C) 6x10°Q Vee} |] 

D  25x100 52. — 34.2. 


In a nuclear reactor, moderators slow down the neutrons which come out in a fission process. 
The moderators used have light nuclei. Heavy nuclei will not solve the purpose because 

(A) The net weight of the reactor would be unbearably high. 

(B) Heavy nuclei will break generating unwanted smaller nuclei. 

(C) Elastic collision of neutrons with heavy nuclei will not slow them down. 

(D) Substances with heavy nuclei do not occur in liquid or gaseous state at room temperature. 


Identify the INCORRECT reasoning about why an audio signal of 10 KHz frequency cannot be 
transmitted over long distances without modulation. 

(A) The minimum size of antenna required is at least 7.5 km and this is not convenient. 

(B) Effective power transmitted would be very low if the size of antenna is less than 7.5 km. 
(C) Audio signals cannot be transmitted through sky waves. 

(D) Audio signals can be transmitted only to a small distance by space wave. 


A student writes down four conclusions that he observes while performing a polarization 
experiment with 3 polarisers as shown in the figure. The leftmost and the rightmost polariser are 
fixed and crossed and the middle one can be rotated. The intensity of the unpolarised light is lo. 
Identity the INCORRECT conclusion noted by him. 


Ө 


ШЙ 
| 


Polariser-1 Polariser-2 Polariser-3 
(fixed) (fixed) 


(A) If 0 = 0° then | = 0 
B) If 0 = 90° then | = 0 


(C) If Ө = 45° then | -2 


(D) 1f@ = 30° then 1-30 
16 
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The focal lengths of the objective and eyepiece of an astronomical telescope are 4 m and 2 cm 

respectively. The diameter of the objective is 50 cm. The telescope is directed to view two distant 

stars (almost point sources of light). The sources are roughly at the same distance (z 10° light 

year) along the line of sight but are separated transverse to the line of sight by 10'' m. Now 

answer the correct statement when these stars are observed through this telescope. 

(A) The images of these stars will become clear if the diameter of the objective lens is 
increased. 

(B) The image of these stars will become clear if the diameter of the eyepiece is increased. 

(C) Limit of resolution of this telescope is «10719 rad. 

(D) Two stars cannot be resolved by this telescope. 


In the decay BS of a nucleus given | below, identify the correct statement. 
[given: m(Au 9) = 197.968233 и, т(На 7) = 197.966760 u] 


ТА 
p; p, 
во Hg 1.088 MeV 
Үз 
КЫШ, 0.412 MeV 
Ү1 Y2 
т Hg 0 MeV 


Maximum К.Е. of Ву = 0.960 MeV 


Maximum К.Е. of В; = 0.284 MeV 


) 
) 

C) Energy associated with y; is 0.412 MeV 
) Energy associated with y3 is 0.676 MeV 


The simple Bohr model cannot be directly applied to calculate the energy levels of an atoms with 
many electrons. This because 

(A) of screening effects 

(B) the force between the nucleus and an electron will no longer be given by Coulomb's law. 
(C) of the electrons not being subject to central force 

(D) of the electrons colliding with each other. 


The main scale division and pitch of a screw gauge is 0.05 cm. Number of circular scale division 
in the circular scale i is 100. When no object is placed between the studs then the '0' of main scale 
is not visible and 5" division of circular scale coincides with the main scale. When a wire is placed 
in between the studs then the reading on main scale is 4.6 mm and 5274 division on circular scale 
matches with reference line on main scale. The actual diameter of wire is 

(A) 4.385 mm 


(B) 4.885 mm 
(C) 5.335 mm 
(D) 4.835 mm 
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Find the correct value of current (i4, i2 and i3) in the 


circuit shown in the figure. 

(A) l; = 16 MA, l2 = 8 MA, l3 = 8 mA 
(B) 1. = 16 mA, l2 = 0 mA, 1з = 16 mA 
(C) l; = 12 ТА, l2 = 6 mA, 1з = 18 mA 
(D) l; = 12 MA, l2 = 4 mA, 1з = 16 Ма 


In a series LCR circuit the voltage across the resistance, capacitor and inductor is 20 V each. If 
the inductor is short circuited then, the voltage across the capacitor is 

(A) 20V 

(B) 10/2 V 

(С) 20/2у 

(D 20(/2-1м 


A composite slab is made of three transparent materials as НА ив = 1.4 
shown in the figure. Monochromatic parallel beam of light is 
incident normally on the slabs A and C. Thickness of B is = | 2% B 
twice that the thickness of A. The number of waves in C is 
equal to the number of waves in the combination of A and ПОНУ | с 
B. If the refractive index of material of B is ug = 1.4 and that е slab ш-1.5 
of C is uc = 1.5. Then, 

(A) The refractive index of A is 1.6 

(B) The refractive index of A is 1.7 

(C) The refractive index of A is 1.55 

(D) Frequency of light in A is 2 times the frequency of light in B 


A monochromatic beam of light of wavelength X = 4500 A is incident normally on the slits of 
young's double slit set up. The separation between the slits is 9 um and the slit width is 2 um for 
both the slits. The distance between the slits and the screen is 1 m. Identify the correct option 
assuming that intensity of the incident light is sufficiently high. 

(A) 8 interference fringes will be formed in the central diffraction fringe. 

(B) 9 diffraction fringes will be formed in the central interference fringe. 

(C) 9" interference maximum will not be formed. 

(D) The 274 diffraction maximum will not be formed. 


A metallic core made of paramagnetic substance (p, 22 ) and of same size as that of the air core 
solenoid (self induction L) is inserted suddenly (t = 0) within the space of the core solenoid as 
shown in the figure. (ignore resistance of the solenoid as well as the end effects) and assume 
solenoid is of infinite length. Identify the correct option. Assume that charge flowing to the circuit 


is negligible. 
---- 


шин жи 


Ї 
| 
Е 
(A) Current just after introduction of the metallic cone is E/R. 
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(B) Current just before inserting the metallic cone and long time after the introduction of 
metallic core are not same. 


-Rt 
(C) Current at time t after inserting the iron core is Ee 5 


.Rt 
(D) Current at time t after inserting the iron cone is E2- 4 


The circuit for measurement of resistance by potentiometer is n AW 
as shown in the figure. The galvanometer is first connected at | 
point A and zero deflection is observed at length PJ = 20 cm. In J 
second case galvanometer is connected to the point C and the Р Q 
zero deflection is observed at a length 50 cm from P. Then the “ 
unknown resistance Х is WW мус 

5R R A X 
(A) > | 

|! муу 

(B) 2R 

2R 
(С) 5 

3R 
(D) 2 
Two infinitely large charged non-conducting planes having uniform 21 6 
surface charge density +o and -о are placed along x-y and y-z plane 
respectively as shown in the figure. Then the nature of the electric lines 
of forces in x-z plane is best represented by 

+o X 


х 


х 


х 
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16. A non-conducting solid sphere has a volumetric charge density p =p, ua where po is 
0 


constant, Ro is the radius of sphere and 'r' is the distance from the centre of sphere. The graph 
between potential and distance from the centre of sphere is best represented by 


PQ curve is parabolic 


(A) QR curve is parabolic 
RS curve is rectangular hyperbola 
PQ curve is cubic 
(B) QR curve is cubic 
RS curve is rectangular hyperbola 
(C) PQ curve is cubic 
QR curve is rectangular hyperbola 
EE S PQ curve is parabola 
R QR curve is rectangular hyperbola 
r=Ro r 
17. A particle is moving in x-y plane with v= vi + уу) and acceleration а = ai a,j . If the 
magnitude of velocity of the particle is constant then choose the correct option. 
(A) ау, tayv, =0 
(B) а,у,-ауу,-0 
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20. 


21. 


(C) 
(D) 


An ideal liquid is flowing in a tube of small variable cross- 
section. Tube -1, tube- 2, and tube -3 is connected at 
point 1, 2 and З respectively as shown. Let hi, һә and hs are 
the final heights of liquid in tube 1, 2 and 3 respectively and 
V1, V2 and vs are the velocity of liquid at cross-section 1, 2 
and 3 respectively. 

(A) hy > hg and v,» V3 

(B) ho < hg and vs < V3 

(C) hi < hg and v,» V3 

(D) hy > hg and v, < V3 


A block of mass m is connected with three massless springs and a 
massless pulley, springs were in natural length initially. Surface is 
smooth and block is slightly shifted towards right and released then 
its time period is 


(A) 2E Ж 
(В) anja" Ж 
(С) "(вк X. 

(D) nde +* 2л Ж 
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k 
7 К 
СЭ m k 


A plank of mass M and sphere of mass 3 M are kept on a smooth inclined 


plane as shown in the figure. The coefficient of friction between sphere 
and plank is ‘p. If system is released from rest then choose the correct 
alternative at t = 0. 

(A) Friction force between sphere and plank is uMg сов0. 

(B) Acceleration of plank with respect to sphere is non zero. 

(C) Friction force between sphere and plank is zero. 

(D) Friction force between sphere and plank is Зито cos0. 


One mole of an ideal diatomic gas undergoes a process AB as 
shown. Pressure at A and B are 5Р, and Р, while volumes are Vo 
and 5 Vo respectively. During the process from A — B, pressure 
and volume of the gas, where the direction of flow of heat is 
reversed, is 


5 7 
() БУ 
(B Р,,5У, 
(С) ар,,2М, 
9-3 
(D) 28620 


0 


^///////////////////// 
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22. 


23. 


24. 


25. 


26. 


A disc of radius R = 2m starts rolling in vertical plane on a rough horizontal surface. It is observed 


that the magnitude of acceleration of a point inside the sphere at a distance V2 m from the 
centre is zero. Then find the vertical height of point from the ground. 


A im 
86 іт 
C) Зп 
(D 1m 


2 
A equation is given by C SEM, where C is specific heat, A0 is difference in temperature, 
ү 


О is heat given to the system and m is mass of system. Then the dimension of y is given by 
(A) ML?T ?0? 


(B _ мї?т?ө? 
(с) _ Mi?T?e? 
(D мі2т-'0- 


Two particles P and Q starts from the origin along x-axis. Velocity time graph of both particles are 
shown in the figure. During the given time interval, the maximum separation between the particles 


1 sec 3sec t 


(A) 4m 
(B) im 
(C) 2m 
(D 3m 


A lamp post is fixed at point (0, 0, 5m). A man is moving with constant velocity 6 m/s along a line 
y = Эх. Height of man is 2m and initially the man is at origin. The velocity of edge of his shadow 
along the line of motion of man is 


(A) 8i 6j 
(B) 6i «8j 
(С) . 5431-45] 
(D _ 5ї+5\/3] 


A small particle is projected from point ‘P’ in a vertical 
plane with an initial speed u. It hits the ground at Q. 
Assume that its collision with the ground which occurs at 
Q is perfectly inelastic. If area covered between the 
trajectory and x-axis by particle from P to Q is maximum, 
then the angle of projection of the particle is 

(A) 60° 
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28. 


29. 


30. 
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(B) 45° 
(C) 30° 
(D) 75° 
Two strings ‘P’ and ‘Q’ of length 1 meter and 1/2 String -P String -Q 


meter respectively are connected at ‘A’ and В. д 
‘R’ is the junction of both strings. The mass per 
unit length of strings P and Q are 0.16 kg/m and 
0.25 kg/m respectively. A tension of 100 N is 
maintained in both strings. A pulse of amplitude 2 

mm is given at point ‘A’ it partly reflected and 
partially transmitted at R. Then the amplitude of 
reflected and transmitted wave is 


7 
АН 
R Үд 


NNNNANN 


8 
mm and 8 mm 


Over a certain region of space. The gravitational potential is given by v = 3x°y — 2yz + xz. The 
magnitude of gravitational field at (0, 1, —1) is 


(A) 4 
B) 2 
(C) 2/2 
(D 1 
Two blocks of mass 3 kg and 7 kg are kept on a rough horizontal ш ЕТТЕ 
surface. A force F is applied on lower block of mass 7 kg. F 
Coefficient of friction between З kg and 7 kg is ‘u and between 7 7kg 
kg and surface it is uz = 0.2. Choose the correct option. і 
u2 = 0.2 
(А) If applied force is 15 N then slipping will occur between 3 kg and 7 kg. 
(B) Ї ил = 0 and applied force is 30 N then both block have same acceleration of magnitude 
3 m/s’. 


(C) Slipping will start between 7 kg and surface for minimum value of F = 20 N and it is 
independent of ш. 
(D) For F = 10 М, slipping can be possible between 7 kg and з kg it will depend on ш. 


Two blocks of mass m, = З kg and т» = 1 kg are connected through a spring of 
spring constant K = 100 N/m in a vertical plane. Pulley is massless and 
frictionless. Initially the spring is at its natural length. Now, if system is released 
in vertical plane then maximum elongation in the spring is 


(A) 1/5m F 
(B) 3/5m me 

(C) 2/5m 

(D 65m 


1 
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Chemistry PART - Il 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 


SECTION - A 
(One Options Correct Type) 


(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


If x is number of c bonds, y be the number of x bonds and 2 be the number of bonding electrons 


respectively in Cə molecule, then the value of ЖТЖ is: 
y 


Which of the following acid is least likely to decarboxylate simply on heating? 
) 


(A МО, 
нус---соон 
МО, 

(В) Н,С--СН-СООН 
(С) 

S 

с “он 2 

(D) Ж 


a 
О 


The species having the strongest gas phase proton affinity amongst the following is: 


(A) м 
(B) М 
(C) МН 
(D . МОНУ» 


Which of the following is incorrect for the final product of the given sequence. 
CH5—OH 


D E E oP 
2 :МоВг 3 
СН,--ОН (10) Н.О 


(A) Compound Рз on oxidation with (CrO3 + H2SO,) gives a compound which gives 2, 4 DNP 


Test. 
(B) Compound Рз on reaction with 1 + NaOH gives yellow precipitate . 
(C) Compound Рз on reaction with ceric ammonium nitrate gives red colouration 
(D) Compound Рз on reaction with MnO» gives carboxylic acid 
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36. 


37. 


38. 
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What is the magnetic moment of iron in Brown coloured ring complex formed in nitrate test? 


(A) Zero 
(B) 45 
(C) - 42 

(D) 435 


Calculate the value of Есе for the given cell: 
Pt|H, (g) | CH,COOH- СН,СООМа || Ag,S | Ag(s) 
(0.1M) 


(0.1M) (Ksp=4x1 07%) 


СОВЕ = 0.059, Ka(CH,COOH) =10°,E° 
nF 9 

(А) 0.8590 V 

(B) 0.6230 V 

(C) 0.8767 V 

(D) 0.6407 V 


„ =0.8V, log5 = 0.698 


Ag’ /А 


For a reaction 2A + B — 37, if the rate of consumption of A is 2 x 107 mol/dm?/s, the rate of 


formation of Z (in mole 7): 


(A) 3x10" 
(B) 2x10" 
(C) 510% 
(D | 4x10* 


The major product formed in the following reaction is: 


HO 


HO 


NaBH, 
— > 
О?С MeOH/THF 


OH 


OH 


AT € € M а И € M—M M р  ——— эрэн снаа: 
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(C) 


OH 


ЕО,С ОН 


Н 


39. Which is not the property of diamond? 
(A) each carbon atom is sp? hybridized 
(B) itis an isomer of graphite 
(C) it is purest form of carbon 
(D) It has abnormally high m.p. 


40. For a homogeneous reaction A — ЗВ, if the pressure after time Ф was Рт and after completion it 
was P, , then choose the correct relationship: 


(A) K = Tin ы 
t (3P, -3P, 
(B) К- ШІ 2P, 
t (P -P 
1 3P 
С К--іп 2 
©) t (2P, 23 
(D) K = LT _ oP, _ 
t (3ЗР,-3Р, 
41. Major product of the following reaction in its most stable form is 
OTs 
M 
ACOH P 
OAc 
A 
(A) OAc 
OAc 
(B) OAc 
OAc 
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C 
(0) OAc 
OAc 
(D) OAc 
OAc 
42. Hydrogen gap is found in which block of the periodic table? 
(A) s-block 
(B) p-block 
(C) d-block 
(D) f-block 
43. The correct curve representing first ionization energy of group 13 elements is: 
(A) 


| 


І.Е. 


Atomic number ——» 


Atomic number ---> 


Atomic number ——» 
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(D) 


Atomic number ——» 


44. Among the following complexes (1) [Со(ох)з]°, (2) ігапѕ-[СоСі(еп):[, (3) [Cr(EDTA)], the chiral 
one(s) is/are: 


(A) 1 and 2 
(B) Запа 2 
(C) 3 only 
(D) 1 and 3 
45. Which statement(s) concerning Bohr's model is incorrect? 
(A) Predicts the probability of electron near nucleus is more 
(B) Angular momentum of electron in H-atom = m 
TT 
(C) Introduces the idea of stationary states. 
(D) Explain line spectrum of hydrogen atom. 
46. The final product in the given sequence is: 
COCI 


Ph Ph 
(i) Anhy AlCl, 
етт ›Р 
Ph 


(A) 


(B) Ph 
Orem 
Ph 
(C) | Ph 


Ph 
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atat 


47. The final product of the following sequence is: 


qu мы ы 
С--О Сопс. ОН > H,O > Product 
7 
H 


| 

ын 
О 

2 у 


(В) 


Гу. CHO 
(C) 
Гум. СООН 
Qum COOH 
48. What is the number of chloride in the given list which dissolves in excess of NaOH solution? 
SnCle, CrCla, АІСІз, FeCla, ZnCla, BeClo, AgCI 
(A) 7 
(B) 5 
(C) 3 
(D) 4 
49. Potassium chlorate, KCIO3 is heated in test tube and following reaction occurs at 25°C. 


КСО, —*-> KCI + 50; 


Which graph shows the change in mass of test tube and its content? 
(A) 


Time ---» 
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Time --> 
(С) | 
Mass 
Time => 
(D) | 
Mass 
Time => 
50. Graph between log% vs log P is straight line inclined at an angle of 45°. When the pressure is 


0.5 atm and log K is 0.699, the amount of solution adsorbed per g of adsorbent will be: 
(A) 2.5 g/g adsorbent 

(B) 0.25 g/g adsorbent 

(C) 1 g/g adsorbent 

(D) 1.5 g/g adsorbent 


51. An organic compound is reacted with HNO» at 0°C and then the resulting solution is added to а 
solution of B-napthol whereby a brilliant red dye is produced. This indicates the presence of: 
A) -МО: group 
) -СОМН; group 
C) Aromatic NH» group 
D) 


( 
( 
( 
( Aliphatic NH» group 


52. ‘Matte’ in the extraction of Cu has the composition: 
(A) СО, CuS, FeS 
(B) С.:0, FeO, CuS 
(C) СО, FeO 
(D) CuS, ҒеО, FeS 
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56. 


17 AITS-OT-PCM-JEE(Main)/19 


Select an incorrect statement out of the following: 


(A) Instead of Radical substitution, cyclopropane undergoes electrophilic addition reactions in 
sun light. 
(B) In general, bromination is more selective than chlorination 


(C) The 2,4,6-tri-tert butylphenoxy radical is resistant to dimerization 
(D) The boiling point and dipole moment of R — X (R = CHs) is greater when X = F than when 
X= Cl. 


Identify the major product for the following reaction: 
| 


ON OMe 
Aqueous 
СУ Acetone 


(A) OH 


ON 4 б (3 ОМе 


ч 
2 


e pair that yields the same gaseous product on reaction with water is: 

(A) Ca and CaH; 

(B) Ва and BaO» 

(С) KH ала КО» 

(D) Na and Ма:О: 

A crystal is constituted of X and Y particles. Y form ccp arrangement where as X occupies all 
octahedral voids. If all the particles along one body diagonal are removed and Z atom are 
introduced in the available voids of that body diagonal (lying inside the cube completely), the 
formula of this solid becomes X4Y,Z.. The value of a, b and c respectively are: 


() 3,43 
(В) 4,5,4 
(C) 16,15,12 
(D 3,15,4 
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57. One mole of a monoatomic ideal gas is taken along the given path as shown in the Р-У diagram. 
Q>P>R>Q 
| З2Р, 


Р 


Р, |...) 
Vo V 
У--» 
The process P — R is purely isothermal, then calculate the work done for the process R > О. 
(A) 24Р,У, 
(B) 36P,V, 
(C) З1Р,У, 
(D . PoVo 
58. If N and S both are present іп an organic compound during Lassaigne’s test, both will change into 


(A) NaS апа NaCN 
(B) NaSCN 

(C) NaSO; апа NaCN 
(D) NaS and МАСМО 


59. On titrating a NaOH solution conductometrically with a mixture of HCI апа СНзСООН solution, 
plot of the volume of mixed acid in Y—axis (Y) against conductance in X-axis (X) will look like: 


(A) | 


у 
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(C) | 
у 
x ---> 
(D) | 
у 
х—> 
60. How many isomeric disubstituted borazine are possible? 
(A) 6 
(В) 3 
(C) 5 
(D) 4 
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Mathematics PART - III 


SECTION – А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. An equilateral triangle is inscribed in ellipse whose equation is x^ + 4y? = 4, one vertex of triangle 
is (0, 1) and one altitude is contained in y-axis and length of each side is E (where m and n 
n 


are relatively prime), then m + n is 


(A) 937 
(B 973 
(C) 793 
(0) 739 


62. If X tan" PM = өт | 2) , then ais 
= r^ -xr-16 10 


r 
(A) 80 
(B) 40 
(C) 20 
(D) 30 
63. The radius of the circle touching the parabola y? = 4x at an end of latus rectum and passing 
through focus is 
(A) 45 
в) 2 
(С) 43 
D) м 
64. If 9 + f"(x) + f(x) = х2 + f°(x), f(x) is a twice differentiable function such that Р(х) = 0 v x e Rand 
let P be the point of maxima of f(x), then number of tangents which can be drawn from P to circle 
x -y'- 
(A) 0 
(B) 2 
(C) 1 
(D) nothing can be said 


65. The number of five digit numbers that can be formed using all the digits 0, 1, 3, 6, 8 greater than 
30,000 that are divisible by 11 is 


(A) 10 
(B) 8 
(C) 12 
(D) 16 
66. The vertices of a triangle аге 3 + 41, 4 + 3i and 2V6 +i, then distance between orthocentre and 


circumcentre of the triangle is equal to 


(A) 137-286 


(B) 137 +284/6 
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69. 


70. 


71. 
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(C) 54 37 + 28/6 
(D) 51137 + 28/6 


2 
"f 1-7сов?х ду. g(x) 


sin’ x: cos? x sin’ x 
(A) 1 
(B) 17 
(C) 9 
(D) 5 


() 6 
(B) 4 
(C) 8 
(D 2 
Three distinct numbers are chosen one by one without replacement from set (1, 2, 3, ....., 9}. If it 


is known that sum of first two chosen numbers is even, then the probability that sum of all three 
numbers is even is 

15 

28 

11 

28 

13 

28 

17 

28 


If curve y -kcos7 divides the area bounded by y = sin x, x-axis in between x = 0 and x = л in 


two equal parts, then k is 


(A) 22-42 
B) 24+2 
(С) . 3-2 
D)  3«J2 


If A and B are non-singular square matrices of even order such that А! = А,В" = -B апа 


AB + BA = O (where О is a null matrix), then 
(A) (AB) is skew symmetric matrix 

(B) А" and В? commute each other 
(C) (AB) is symmetric matrix 

(0) Band А” commute each other 
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1 


72. Ех and y are independent variables and f(x) =1+ [(x?y? +x)f (y)dy be a continuous and 
0 
differentiable function, then f'(0) is 
164 
A RIT. 
(A) 57 
25 
B уша 
(5) 19 
38 
С 22 
(©) 73 
91 
D ete 
(D) 103 
73. If à, b, С are three mutually perpendicular unit vectors and d is a unit vector which makes equal 
angle a € (o z) with each of à, b and с, then |] «B «c 24 is equal to (where [.] denotes the 
greatest integer function) 
A) 5 
(B) 6 
(C) 7 
(D) 8 
74. Let g : |1, 6] > 10, х) be а real values differentiable function satisfying g'(x) = erie and 
+ 
g(1) = 0, then the maximum value of g cannot exceed 
(A) én2 
(B) пб 
(С) 3/n2 
(D) 2 (n6 
75. Number of solutions of the equation v6 - v2 + v2 + V6 =8 іп (o z) is/are 
sinx COSX 2 


76. Let T= Ї fe a , then el is 

7 

(A) T 
11 

(B) 23 
11 

(С) 2 
11 

(0) т 
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80. 


81. 


82. 


23 AITS-OT-PCM-JEE(Main)/19 


Let F(x) be a non-negative continuous function defined on R such that 
1500 


Fx) «F(x« 2-3. then І F(x)dx is equal to 
0 


(A) 2250 

(B) 1500 

(C) 750 

(D) 0 
1 1 1 1 | 

The value of lim (ын + +... | (where n е N) is 
noo\2n+1 2n+3 2n+5 4n-1 

(A) én2 

(B у 

(C) 2 (n2 

(D 3¢n V2 


A particle starts to travel from a point P on the curve C;: |z — 3 — 4i| = 5 where |2| is maximum. 
From P, the particle moves through an angle tan" 3 іп anticlockwise direction on 


|z — 3 — 4i| = 5 about the centre and reaches at point О. From Q, it comes down parallel to 
imaginary axis by 2 units and reaches at point R. Complex number corresponding to point R in 
the Argand plane is 


(A) (3 + 5i) 
(B) (3 + 7i) 
(C) (3 + 8i) 
(D) (3 + 9i) 


The parabola x = y? + ay + b intersect the parabola x° = y at (1, 1) at right angle, then the area 
enclosed by the parabola x = y? + ay + b and its latus rectum is 


А 5 
® 5 
© 4 
©) < 


A plane P is perpendicular to the vector A = 2i+3j+6k and contains the terminal point of the 
vector B =i+5j+3k. The perpendicular distance from the origin to the plane P is equal to 


(A) 2 units 
(B) 5 units 
(C) 6 units 
(D) 7 units 


Find the number of all 6 digit numbers such that all the digits of each number are from the set 


{1, 2, 3, 4, 5} and any digit that appears in the number appears at least twice, is 
(A) 1205 
(B) 1305 
(C) 1405 
(D) 1505 


E 
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83. 


84. 


85. 


86. 


87. 


88. 


There are two set of observation with term {x,, fj) and (Уг, f,} (where x, and y, are observation with 
their respective frequency f,). Now if x, = 2" and y, = 2' - 2 and 


1 : : А Va +V 
fr = С. If the sets are having their variance V4 and Vg respectively, then —^ TB 


is equal to 


The preposition [~(p > q) ^ (q > p)] = [~{(P > q) ^ (~q ^ р) іѕ а 
(A) Tautology 

(B) Fallacy 

(C) Contingency 

(D) none of these 


Two flagstaffs stand on a horizontal plane. A and B are two points on the line joining their feet 
and between them. The angles of elevation of the tops of the flagstaffs as seen from A are 30? 
and 60? and as seen from B are 60? and 45°. If AB is 30 m, the distance between the flagstaffs in 
metres is 


(А)  30+15V3 


(B | 45«1543 
(C) _ 60-1543 
(D 60+154/3 


The line x + y + 2 = 0 is a tangent at point A, intersect the directrix at B and tangent at vertex at C 
respectively. If the focus of parabola is S(2, 0), then value of AC-BC is 


(4) 8 
(B) 16 
() 4 
(D 10 


Two variable chords AB and BC of a circle х? + у? = r° are such that AB = BC = г. The locus of the 
point of intersection of tangents at A and C is 


(A) х2+у2 + Зг2 
(B) х2+у2 = 4г 
(С) x?+y?=5r 
(D х -у-бг 
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| G aea on БЕН 


2 2I 2) ши (n 2) kn? ERMER 


, then К; — kp + Кз is equal to 


If the value of lim ntan(4zen!) =L , then fundamental period of f(x) = |sin x| + |cos x| is 
noo 


А 5 
e = 
© 5 
D = 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION - А 

1. D 

Sol. В= © or | 218210 


k 8 B 100 
Also, Voe = Voc - Kk Ri 


6 - 10-1; х1000 
= oc = 4x107A 
1000 
== 4x105A 
100 
So, Ry = 00 Vee , Yoo 10 = =2.5x10°O 
E ly 4х107 
С 


During elastic collision between two particles, the maximum kinetic energy is transferred from опе 
particle to the other when they have the same mass. Consequently, a neutron loses all its kinetic 
energy when it collides head on with a proton. For this reason materials which are abundant in 
hydrogen such as paraffin and water, are good moderates for neutrons. 


D 
Option, A, B, C are correct and D is the only incorrect option as: 
8 
(А) = Ес: ы =30 кт 
у 10х10 


So, minimum length of antenna required ~ )/4 = 7.5 km 


cS: 
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Sol. 


Sol 1 


Sol. 


(C) SKY wave communication is used for short wave communication (3MHz — 30 MHz). 
(D) Space wave is used to transfer very high frequency (~ 3GHz) 


D 
Intensity of light after passing through polariser 1 is 1/2. 


i 21 
Intensity of light after passing through polariser 2 is 2009 Ө. 
Intensity of light after passing through polariser 3 is 

| lo. z 
|= 2009 0cos?(90 — 0) = гын 0cos? 0 


So, for © 200r 905,12 0 
for Ө = 45°, 1 = 14/8 


2. 2 
for Ө = 30°, I= (5) Ей - Зь 


2 2 32 


-. dis incorrect. 


D 
Let a = diameter of the telescope = 50 cm = 0.5 m 

d = separation stars = 10"! m. 

D = distance of stars from earth = 10° |, = 10? x 9.47 x 10? m = 9.47 x 107 т. 

If A0 is the angle subtended by the line joining the stars with the telescope Then, 
d 10! 

D 9.47х10%т 
Limit of resolution of the telescope 
600 х 1079 


АӨ = «10 rad 


= 1.46x10*rad 


AQ! = 1.22” =1.22x 
a 


Since, ЛӨ << ЛӨ’ so the stars cannot be resolved by this telescope or alternately separate images 
will not be seen. 
Note: Information on focal length is not required. 


D 

Maximum Kinetic energy of В; should be less than maximum kinetic energy of B; . So, option (A) 
and (B) are incorrect. 

Energy associated with y, is 1.088 MeV. So option (C) is incorrect. 

From the nuclear energy level diagram of „НО itis clear that energy released during emission 


of үз is (1.088 — 0.412) MeV = 0.676 MeV. 


C 

Each electron will not only interact with positively charged nucleus (which provides the central 
force) but also with the other electrons (i.e. we have to take electron-electron interaction). and 
hence electron's are not subject to central force. 


C 
Least count = 909 if = 0.005 mm 
100 


Zero error = (100 — 5) x 0.005 = – 0.475 mm 
Reading = MSR + CSR x L.C. 
= 4.6 + 52 x 0.005 
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= 4.6 + 0.26 = 4.86 mm 
Actual diameter = 4.86 + 0.475 = 5.335 mm 


9. C 


So. 5х 10° 1, = 60 = |, = 60 _12mA 


5x10° 
Potential difference across 10 КО = 240 – 60 = 180 V 
So, la x 10 x 10° = 180 > l3 = 18 mA 

lə = l3 — l4 = 6 mA 


10. B 


1/ 
Sol. Total voltage across the circuit V = | R? +(x,- 2324 


*=1Ңң=20\/ 
When inductor is short circuited 
20 20 
(R?+X2 42А 
_ 20 
J2R 


T М,-1Х, xR =10V2 V 


11. B 


Sol. u= Cai - Е or à= 2 = m where A is same for the 3 media. 
C fX шон 


median 
For А: А-А ов: =~, for C: eee 
ША 1.4 1.5 

So, No. of waves in A = 14:57 А 

Ма ЗА 
2t/3 21 

= x 
he 
En 


No. of waves in B = 


No. of waves in C = = 
Аа А 


Since, the no of waves іп С is equal to the sum of no. of waves іп A and В, so 
15t _ Hat 2.81 


A ЗА 3A 
bcd em 
3 3 
НА =1.7 
12. C 
10 
Sol. First diffraction minima is formed at а = i a =2.25 mm 
x 
(where à = 4500À, a = 2 um, D = 1 m) 
Second diffraction minima is formed at 2086 4.5 тт 
а 
-10 
Тһе interference fringe width is 29 = ыы шы | =0.5mm 


d 91029 
So the 9" interference maxima falls on the 2™ diffraction minima. So this will be missing. 
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13. 


Sol. 


14. 


Sol. 


15 


Sol. 


16. 


Sol. 


D 
Flux remains unchanged for sudden change 
X LLL 
р Е 
12 2R 
Ж Кр онаа а 
L L 

T zl = 

*. If just after introducing iron cone is — = — 
2 2H 
E 
(As ==) 
p .Rt _Rt 

ег еве рое 

и 
D 
In potentiometer wire potential difference is directly li WW 
proportional to the length. Let potential drop per unit length of bY | ^t 
the potentiometer wire be K. For zero deflection in the J 
galvanometer the current will flow independently in 2 loops. Р а 
So, IR = Кх 20 ...(i) “ 
Also I(R + x) = K x 50 ....(ii) WW ммс 
Subtracting equation (ii) from equation (i) | \ R A X Ji 
IX = Кх 30 ...(iii) \ WW 
Dividing equation (i) by equation (iii) 
R 20 2 3R 

= = => X = 

x 30 3 2 
C 


The electric field intensity due to each uniformly charged infinite plane is uniform. The electric 
field intensity at point A, B, C and D due to plane 1, plane 2 and both planes are given by E4, E2 


and E as shown in the figure-A. Hence the electric lines of forces are as given in figure —B. 
2 


Ғідиге -(А) Figure -(B) 
Alternate: electric lines of forces originate from positively charged plane and terminate at 
negatively charged plane. Hence, the correct representation of ELOF is as shown in figure —В. 


B 

KQ Е 
Voutside а Tp ...(i) 
For Ein use gauss law 
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Po (9283-2028) 


ШЕКТІ 
17. А 
Sol. The magnitude of velocity can be written as 
v? =v +v 
Differentiate 
dv 
oy v -2у, o жу Ay 
dt dt Уй 


0 = 2 v.a, + 2ууау 
So, va, + Vya, = 0 


18. D 
Sol. Apply continuity equation and Bernoulli's equation. At the same horizontal level pressure is less 
where velocity is more. 


19. C 

Sol. When block is slightly displaced towards right then 
Е, = -(2kx + 4kx) 
When block is slightly displaced towards left then 
F. = -(2kx) 


20. C 
Sol. System is released then acceleration of 3M and M must be equal. Hence friction force between 
sphere and plank is zero. 


21. A 
Sol. Equation of process P 


P--iLV een, 201) А 


Heat reverses its direction when slope of line is equal to 

SUE ...(2) 
V V 
From equation (1) and (2) V 


V=2V,, P=2P, 


22. D 
Sol. From lami’s A 


Aap _ ra = rœ (i) 
sin90? сіп(л- Ө) sin 3+0) 


ao = Ra...(ii) 

from above equations a AT 80 
sin 0 = r/R 

0 = 45° 


D 
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23. 
2 
80: eae 
т-у 
“02-39 [MUT Fo 
EE Ue MLT? 
м МӨ | 


= [М?Т 2021 


24. С 

Sol. Till 1 sec 
XA = 2t 
хв=1° 
х=Хд-Хв=21—-1° 
се тыл ѕес, х= 1 т 
dt 
Now from 1 sec — 5 sec 
XA = 2 + 4(t -1) 
хв=1° 
х=Хд-Хв=4-2—-1° 
dx 


ae pao suo 


Х-2т 


25. D 
Sol. ri at any instant position of man is at г and its edge of shadow is r Edge of 
then 
2 5 
for r 
3r! = 5г 
3-dr' 5. 
d dt 
3.V,=5x6 
V, =10 m/s 


V, = 5i e 5/3] 


26. A 
Sol. A = yax 


R 2 
=| xtano- 1—2 — x 
2 u* cos* 0 


0 
_ 2ut 


ЕЗ 


sin? 0-cos0 


27. C 


Sol. Vp = fs = 25 m/s 
Hp 
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28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


Vg =,/— = 20 m/s 
На 
А, [Va Ve | aj E n 
Va * Vp 
2 
А, = Vo ді 16 mm 
Уа * Vp 
C 
av К 
E, =-— = -(бух + 3x°z) = 0 
mv аж ) 
E, - 28 (3x? – 22) = -2 
oy 
EoD -4фухх аг 
02 
ЕЕЕ +E? +E? = 24/2 
C 
F-20 
Acommon = р > 9 
F > 20 newton 
C 
W = AK 
Wa + Wspring = 0 


m,gx —m,gx – je =0 
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F 


fmax = 0.2 x 10 х 10 = 20 N 
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Chemistry PART - Il 
SECTION – A 
31. C 
Sol С (12) =o1s° о"18 028° с"25 лр, np; 
Х-0,у-2,2-8 
Z-X _ 8-0 24 
у 2 
32. C 
Sol. 
S 1 
22 дч) OH 
Unstable at bridge-head 
33. A 
Sol. N* is the strongest base amongst the following. 
34. D 
Sol. q СН,ОН 
СН,--ОН но, 2 ВСА (i) PhMgBr 
CH.—OH БЫ 
Р2 
(i) РСС | (ii) CH9MgBr 
(iii) Н.О 
O 
Rr c 
OH O 


D 
ү B P3 PS 
Gives DNP o 
C 


Not carboxylic acid 


Ph-COO' «CHI, 4 


Yellow 


Red precipitate 
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Sol. 


36. 
Sol. 


Sol. 


38. 
Sol. 


39. 
Sol. 


40. 
Sol. 


B 
| Ее(Н,О), NO]" 


Fe is in +1 state 
n = 3 (unpaired e ) 


^ us = Jn(n+2) = 4/15 
С 
Anode: Tu ——oH' «e 
2 
Cathode: Ag’ +e ——» Ag(s) 
1 + + 
zh (g) + Ао’ (aq) —>H " (aq) + Ag(s) 


=Е ы 
Ag,S——2Ag' «S? 

Ksp = 4х 107 = [Ag] (5% | 
[Ag |=2x10*M 


E 


cell 


pH = pKa + log ЕЙ 
acid 


0.1 
= 5 + 109 | — 
1 (2) 

= 5 


5 
E.,-08 | 10 | 


= 0.8767 V 


А 


Қ 32:83 
2\ at) 3\ dt 
dZ 3 


—— = T x2x10^*23x10^* 
dt 2 


D 


NaBH, reduces aldehydes and ketones not esters. 


B 
M. P. of diamond « 3930°C. 
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2 
41. A 
Sol. SOTS OAc 
OAc OAc 
OAc 
OAc 


Major product and most stable conformation 


42. C 
Sol. The elements in middle of the d-block do not form hydrides this is known as hydrogen-gap. 
43. B 
So. 1. Е; = B — 801 in (KJ mol) 
Al —577 
Ga — 579 
In — 558 
TI — 589 
44. D 
Sol. Trans-[CoCl.(en)2]* contains plane of symmetry. 
45. A 
Sol. Probability is explained by Quantum theory and not by Bohr Model. 
46. C 
Sol. 


О О О 

Ph ae Ph || М) Ph 
-40-0-0-0 

Ph Ph Ph 


он |NH, - NH, 
Ph 
Ph 
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47. C 
Sol. о О О © OH 
(Nl | | ы! | Қы 
C—C—H оо , с-с-н-ж”, CH-COOH 
О О | bs О 
OH 
48. B 


Sol.  SnCl;- Na[Sn(OH);] 
СіСіз + NaOH — Nas;[Cr(OH);] 
ZnCl = Na[Zn(OH)4] 
BeCl; — Naz[Be(OH);] 
AlCl — Na[AI(OH)4] 
All soluble 
49. C 
Sol КСО, —>kcl+5o, T 


KCIOs decomposes (with higher mass) and KCI is formed (lower mass), 
-. decrease in mass w.r.t. initial stage. 


50. A 
X 1 
Sol. log— = logk + —logP 
m n 
Log k = 0.699 
:К-5 
Slope = їапӨ = tan 45° = 1 = 5 


X 1 


© —=Кр" 
m 

= 5 х (0.5)"" 

= 2.5 g/g adsorbent. 
51. C 
Sol. N=N— Ph 

Red dye 

52. A 
Sol. Copper matte has CuS and FeS along with СиО. 
53. D 
ae MAN ы, ХХ Preffered addition 

(B) Reactivity : Chlorination > Bromination. 

selectivity 


m 
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(C) 


О. 


Sterically hindered so cannot give 
dimerisation reaction. 


(D) Boling point = RCI > RF (R = CHs) 
Dipole moment = CH; — F = 1.847 
CHs - CI = 1.860 


54. D 


Sol. Ф 
ON OMe 
> — À ON i Ф OMe 


55. A 
So. | Ca«2H,0 ——H, f «Ca(OH), 


Сан, +H,O—— Ca (OH), «2H, f 


56. B 
Sol. сср) = 4 X ct. void) = 4 
Atoms along one B. D removed .. Y = 5, X=3 
Z — introduced in available voids = 2 Td. Voids + 1 oct. void = 3 
XY „4, > Х,Ү.2, 
Эр 


57. С 

Sol. For isothermal process, 
РІМ) = Р2№ 
32 Р.М, = Ро,” 
V' = 32V, 


For process R > О 

W = -PAV =-P,[V.-V] 
= – РЫМ, – 32Vj] 

W = 31 P,V, 


58. В 
So. М№М+5+ С + № —2 5 NaSCN (Sodium extract) 
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59. 
Sol. 


60. 
Sol. 
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D 
NaOH High conductance. 


On adding mixture, conductance 4, after end point НСІ + СНзСООН mixture will have H* from 
НСІ, .. conductance 7 again. 


D 

| | | 

В В В BH 
qe Me Aes. Me que qu 
НВ -BH HBS (B—X HBa «ВН HBX BH 
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Mathematics PART - Ill 
SECTION – А 
61. А 
Sol. Equation of AB A(0, 1) 
> (v -483x« 1) 
Solve with ellipse 
ac - 1643 В(-х, у) C(x, y) 
13 
62. B 
Sol. ta 2 ]- СЕЗЕ » (5) 
r^ +г+16 4 4 
63. B 
So. (х-1/-(у-2)-Х-у-1)-0 
Satisfy (1, 0), get X 
64. A 
So. x? +f*(x,)-9<0 
65. C 
Sol. If (1, 8, 0) occupy odd places — 4 
If (3, 6, 0) occupy odd places —> 8 
Total : 12 
66. B 
50. [21| = [22| = |23| = 5 
67. р 
Sol. Differentiate both sides, g(x) = tan x 
68. A 
Sol. (x) =( x? 41-1] then f^! (х) = Vx? +2x 
69. C 
25 P(e,e,e, )+P (040264) E 
'  -P(e,e,€,)+P(0,e,0,)+P(e,0,0,)+P(0,0,e,) 28 
70. A 
Sol. sina =kcos > аршы 
2 2 


2 


(snx ксое Jax = = k=24+,2 


Qa 


1ssin7 <1, k-2- V2 


A € ——— €  —— M M MM M M — a M 
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71. 


Sol. 


72. 


Sol. 


73. 


Sol. 


74. 


Sol. 


75. 


Sol. 


76. 


Sol. 


77. 


Sol. 


78. 


Sol. 


15 


C 
АВ = -BA > A" AB = -A BAS B = -A BAS BA” = 


-A'B 
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(A 'B)'=B'(A')' = -BA'! = A"B 
A 
f(x) =14 x? rro vexit) 
: . ; 164 
f(x) = 1 + ах? + bx, put in the equation and solve, we get b = f'(0) = ET 
C 
la«b«c«df- Уа +2 а-Б=4+24.(а+Б5+б) 
Let d 2 Aà-« ub & v6 
ХМ = и =у=СО$@ => cosa = 7 asae >la+b+c+d|*= 4-28 
D 
g(x) is increasing jor jars (2 dx => g(6) —g(1) < 2/п6 
C 
ап) 202, cos. _ 6 +42 
12 4 12 4 
sin(x +E) = snas 
12 
EL 
212736 
D 
2 (ге? + e*-e*) 
T= -z ЕРТЕ 
o (e^ +e*-1+e™) 
T ы шэн 
4 4 
А 
F(x) = F(x + 1) 
1500 1/2 1 
| Е(х)ах LE F(x)dx+ | F(x) 
0 0 1/2 
Now put x =y +5 in 2" integral 
B 
: | 1 1 1 | А | 1 L) 
lim +——+ Tess |- lim 4 -..--- 
no«t2n-1 20-2 2n+3 40) noe(2n-2 2n+4 4n 


2 1 
| ах | ах dx= lo 
were 9 2+2x 2 
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79. 


Sol. 


80. 


Sol. 


81 


Sol : 


82 


Sol 1 


83 


Sol Д 


84 


Sol. 


85. 


Sol. 


86 


Sol 1 


87. 


Sol. 


B 
P = (6 + 8i), apply rotation, R = (3 + 7i) 
D 
a 


+b=O0>a=-4,b=4 
1/4 { 


Area = 2| /хдх-с 
0 


B 
Plane is 2x + 3y + 6z = 35 


C 
All alike + (2 alike, 2 alike, 2 alike) + (2 alike + 4 alike) + (3 alike + 3 alike) = 1405 


B 
Variance is independent of shifting of origin 


A 
“(рэ 9) ә (9р) =Т 
апа ~{(p > а) л (~q ^ p)} = ~((р > q) л (~(р  9))) = Т 


А 


1 1 oo n 
Let |= [nx -(n(1 -х)ах = -f пу ах 
0 0 


п=1 
= —) —|x"énxdx 
Xn! 
Use integration by parts, then 


|= 
5 =) n= (n+1)° 


2 
э!-2-Тр.ржажг-10 


E 


D 

AP = x cot 60? 
BP = x cot 45? 
= РВ- АР = АВ 


30/3 = (V8 -1)x 
Similarly, y 2153 
= PQ = (60+15V3)m 


A 


2 

4 

AC-BC = SC? = | — 
ЕЗ 
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B 
AOCB is a rhombus hê + k? = 4i? 


B 


ts . (8r? AES 1 
Given expression is = 
й uu KIM 8n? + 4n 1 


ki = 8, ko 4, ks = 1 


B 


{ 1-1 1 1 
lim піап| 4nn!}1+—+—+..... +—+ +.....00 
пә 1! 2! n! (n +1)! 
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General Instructions: 


e The test consists of total 90 questions. 

• Each subject (PCM ) has 30 questions. 

e This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 


answer. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


At t = 0, an object is projected from ground with an initial velocity of 50 m/s directed at angle 53? 
above the horizontal. After some time it explodes in air into two parts with the mass ratio 1 : 2. 
Take the point of projection as origin and horizontal and vertical directions as x and y axes 
respectively. The motion of object is confined to the xy plane. At t = 5 sec, the coordinates of the 
lighter part is (100m, 50m). The coordinates of the heavier part at this moment (i.e. t = 5 sec) will 


be (Given g = 10 m/s?, cos53° =>) 


(A) (125 т, 175 т) 
(В) Cm, 175 т) 
(C) (175т, 175 т) 

(D) (175 m, Um) 


A particle of mass m is thrown vertically upwards in air with initial velocity vo. During the motion 
air exerts a resistive force of magnitude F = Ку? opposite to its motion where v is the 
instantaneous velocity of the particle and k is a constant. The maximum height attained by the 
particle from the point of the projection is 


NT 
(А) "т 
k g 

ку? 

g+= 

в) Zum —™ 
2k g 
NT 

(C) 2m, m 
k g 
NS 

p) "т 
k 2g 
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A thin uniform rod of length / and mass m suspended vertically is free 


to rotate about a smooth horizontal axis which passes through its end 
A. A point mass m moving horizontally with velocity vo hits the lower 
end B of the rod and sticks to it. After collision the rod just reaches the 
horizontal position. Which of the following statements is WRONG? 


(A) The value of vo is 4/49/ 


(B) The angular acceleration of the rod when it reaches the horizontal position is = 


(C) The magnitude of reaction force by the hinge on the rod in horizontal position is хэ 


(D) The magnitude of acceleration of centre of mass of the system (rod + point mass) when 


the rod is in horizontal position is 28. 


In the circuit shown in the figure switch S is closed at t = 0. Then R с 
which of the following statements is WRONG. WANN 1 


| ШШ 
(Given: R= zc! 2R L 


(A) Initial current through the battery is ғ/А. 


3 € 
B After a long time current through battery is —. 
(B) g g yis 5 Pa | 


(C) The current in the battery is 5 imes its initial value at 


t - RC/n2. 
(D) The currents in the inductor and the capacitors are equal at t = RC/n3. 


A pipe P open at one end but closed at the other end is filled with hydrogen gas at temperature 
27°C. An another pipe Q is open at both ends and having length equal to twice the length of pipe 
P is filled with Helium gas at temperature 77?C. The pipe P is vibrating in its first overtone and 
pipe Q is vibrating in its second overtone. The ratio of their frequencies of vibration is 


(A) 5/3 
(B) 6/5 
(C) 3/10 
(D 1/4 


Figure shows an adiabatic cylindrical container of volume 2V 
divided in two parts by a frictionless movable adiabatic piston. 
Initially the piston is in middle and the two parts of container contain Pi 
an ideal monatomic gas at pressures P, and P» respectively. The 
piston is now released and allowed to move slowly until mechanical 
equilibrium is attained. The gas pressure now is 

Р, +P. 
A ua 
(^) 2 
Er +Р;°) 


2 


(В) 
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5/3 
[Pee + pi 


(C) 25/3 
(вз Эв 
1 2 
(р) 22/3 
7. A particle of mass т and charge q moving in gravity yA 
free space with velocity vo parallel to x-axis enters a : IL 
region of uniform electric field -Ej at point C. At the с —> 


moment particle collides elastically with a smooth дэ 
surface at D the electric field E is switched off and a 


magnetic field В =-B,k is switched on. If the particle qum - 
hit the surface at point O after rebounding from point D, === 
then В, is equal to 
2mE 
A тше 
(А) m 
mE 
B 2 |— 
(B) ad 
mE 
C pre 
ы 2да 
1 [mE 
(D). ауа 
qd 


8. An infinite long cylinder of radius R has a cylindrical cavity of 
radius R/2 just touching its surface. The region inside the 
cylinder is filled with uniform charge density p except in the 
cavity. A charge particle of charge q and mass m is thrown from 
point A in the cavity. Find the minimum velocity u required at A 
for it to reach point B. AB is perpendicular to the diameter of the 
cavity passing through the axis of the cylinder. 


\ 4gym 
qpR* 
B Эн цанын 
(8) | 26 
\ вт 
V sm 
9. A car moving toward a wall with a speed 10 and wind is blowing in the direction from wall 


towards the car with same speed Te where v is the speed of sound with respect to air. The 


driver of the car sounds a whistle with a frequency f. The frequency of the echo as heard by the 
driver of the car is equal to 
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The mean time between successive collision between the molecules of an ideal gas is «. If the 
gas is isobarically heated to twice its initial volume. As a result the mean time between 
successive collision between the molecule becomes. 


(A) \/2х 
т 
В = 
(B) 2 
т 
С E 
© 3 
D) 2 
Three long parallel current carrying wires are placed “ВЕБ? aC О; 2 
with their lengths normal to the plane of paper. The 21 ІН 
magnitude and direction of current are shown іп the d d 


figure. The currents in wire P is 21 into the plane of 
paper. The current in each of wires Q and R is | and 
directed out of the plane of the paper. The variation of 
magnetic field along the line xx’ given by 


(B) 
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(D) 


The distance moved by the screw of a screw gauge is 2 mm in four rotations and there are 50 
divisions on its circular scale. Before starting the measurement, it is found that when the two jaws 
of the screw gauge are brought in contact 48" division of circular scale coincides with main scale 
line with zero of the main scale is barely visible. When a plate is placed between the jaws, main 
scale reads 1 mm and 6" division of the circular scale coincides with the main scale line. 
Thickness of the plate is 


(A) 1.06 mm 
(B) 1.04 mm 
(C) 1.08 mm 
(D) 1.12 mm 


Which of the following equations is dimensionally correct? (k = Boltzmann constant, 
T = temperature, C = Capacitance, V = Potential difference, L = Inductance, h = Planck's 


constant, | = current, R = Resistance, eo = permittivity of free space and / = length) 


k C 
Ар: ч 
(A) V T 
(B) = =18С 
Р 
(C) Be CORO 
&E L 
(D) р TS 


In the given circuit initially the switch S is open and the capacitor +00 -qo из 
has charge qe. The switch is closed at time t = 0. Find the time 


when the amplitude of charge on capacitor will be 2s (Assume į 


that resistance R is quite small and damped oscillations are setup 
in the circuit) 


70099000“ 
L 
A = (n2 
6) qn 
в) 262 
R 
(C) | RC/m2 
(D _ 2RC/n2 


A point source of heat of power P is placed at the centre of a spherical shell of mean radius R. 
The material of shell has thermal conductivity k. If the temperature difference between the outer 
and inner shell is not to exceed T, then thickness of the shell should not be more than 

2xR*KT 
(^) Ы 
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4лВ?кТ 


-0 


nR2kT 
P 
nR2kT 
4P 


A stationary nucleus disintegrates suddenly in two nuclei X and Y. The ratio of the kinetic energy 
of the two nuclei X and Y after the disintegration is 1 : 2, the ratio of the radii of the nuclei X and Y 
will be 


(А) 2 
(B) 928 
1 
€). s 
(D) 21/3 
In the given circuit two conducting parallel wires аге P 


connected by а connector PQ of resistance В. The end of 
the wires are connected by a capacitor of capacitance C. 
There is a uniform magnetic field B in the entire region = 
directed into the plane of the paper. The connector is given с 
an initial velocity v with the capacitor initially uncharged, 
simultaneously a variable force F(t) is applied to maintain 
the velocity v constant. The magnitude of force F varies 


X X X X X 

x 

2 

х 

| 

T 

x 
хх X 


| 
XX [XX 


with time as * 
(A) | 
t 
(B) | 
t 
(C) | 
t 
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20. 


21. 


22. 


(D) r 


t 


The peak value of magnetic field at a distance 6 m from a bulb is 2 x 10° T. Assuming that 10% 
of power consumed by the bulb is converted into light energy, the power consumed by the bulb is 


(A) 432W 
(B 216W 
(С) 1080 W 
(D 108W 


Two Polaroids are placed in the path of unpolarised beam of intensity lọ such that no light is 
emitted from the second polaroid. If a third polaroid whose transmission axis makes an angle 0 
with transmission axis of the first polaroid is placed between these polaroid then the intensity of 
light emerging from last polaroid will be 


(A) 8 int 20 
(B) | Ө 
0 2 
(С) 2. вэ 0 
(D) |,cos* 0 


A magnet is suspended in such a way that it executes simple harmonic motion in horizontal 
plane. It makes 20 oscillations per minute at a place where dip angle is 30° and 15 oscillations 
per minute at place where dip angle is 60°. The ratio of earth’s magnetic field at two places is 


(A) 24/2 :3 
(B) 4:9 

(С) 16:943 
(D -П3/3:8 


A point object is placed at a distance of 25 cm from a convex lens of focal length 24 cm. If a glass 
slab of thickness t and refractive index 1.5 is inserted between the lens and the object the final 
image is formed at infinity. The thickness t is 


(A) 1 cm 
(B) З ст 
(C) 2cm 
(D) 4 cm 


A ray of light is incident on surface AB of an equilateral prism of 


refractive index 4/2 . What should be the maximum angle of incidence i 
so that the ray could not emerge in air from surface AC 


(A) 30° 
(B) 45 
(C) сіп (0.366) 
(D) сіп (0.677) 
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A stationary hydrogen atom of mass M emits a photon corresponding to the first line of Lyman 
series. If R is the Rydberg's constant, the speed of recoil of the atom after the emission of the 
photon is 

3Rh 

4M 

Rh 

4M 

Rh 

2M 

Rh 

M 

The kinetic energy of most energetic electrons emitted from a metallic surface is doubled when 


the wavelength of the incident radiation is changed from 400 nm to 310 nm. The work function of 
the metal is (given hc = 1240 eV-nm) 


(A 0.9eV 
(B  31eV 
(С)  17eV 
(D 22eV 


A sphere and a cube of same material, same volume and heated to the same temperature are 
allowed to cool in the same surroundings. The ratio of their initial rate of cooling is 


(A) (бл) 


T Ер 
6 

© 
3 
on)" 

(D) =) 


n identical liquid drop each of radius r combined to form a bigger drop. Assuming that energy 
released in the process is converted into kinetic energy of the bigger drop, the speed of the 
bigger drop is (given surface tension of the liquid = T and density of the liquid = p) 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII-PCM-JEE(Main)/19 10 


2T. 


28. 


29. 


30. 


A satellite is revolving in geostationary orbit of radius r around the Earth. If the angular velocity of 
rotation of the Earth becomes half of its present value, the new radius of geostationary orbit for 
satellite will be 


| 
(A) au 


2 
42 


(B) 
(C) 
(D) r 

A message signal of frequency 60 kHz and peak voltage 8V is used modulate a carrier of 
frequency 2 MHz and peak voltage of 20 V. Then 

(A) The frequencies of the side bands are 2050 Hz and 1940 Hz 

(B) The frequencies of the side bands are 2040 Hz and 1940 Hz 

(C) The modulation index is 0.8 

(D) The modulation index is 0.4 


A block of mass m is placed on a rough horizontal surface at x = 0. y 
The coefficient of friction between the block and the surface varies as 
u = kx where К is a constant. A constant horizontal force F is applied 


on the block. Then the maximum velocity of block will be F 
F? о " 
(A) : 
V km^g 
F? 
B 
e Y 2km^g 
2Е? 
(С) 2 
V km^g 
F? 
D 
e | акт? 
Suppose a frictionless tunnel is made inside the earth along a AF 


diameter. A string of mass m and length R/2 is suspended in the 
tunnel with one end of the string at the surface of the earth. A force 
F is applied to pull the string slowly to the surface to the earth. Find 
the work done by the force F to pull the string completely on the 
surface of the earth. (Given acceleration due to gravity on the 
surface of the earth = g, radius of the earth = R) 
mgR 

2 
3mgR 

4 
5mgR 

12 
5mgR 

24 
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Chemistry PART - Il 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


Which of the following orders is correct with respect to the given property? 
(A) SiF4 > SiCl4 Dipole moment order 
(B) MgCO; > SrCOs > BaCO3 

P-o, order when Кері at a fixed temperature in a closed container. 
(C) ХеР, > XeF, Dipole moment order 
(D) LiBr > LiCl > LiF Lattice energy order 


pH of a saturated solution of Ва(ОН), is 12. Hence, Ksp of Ba(OH)2 


(A) | 5x10" 
(B 5х10% 
(C) 10$ 

(D _ 4x10? 


h 
) Borazine is a polar molecule 
) All B — H bond lengths in diborane are equal 
) B20; reacts as a basic oxide with P205 
) The order of Lewis acidity 

BF3 > BCl; > BBr3 


Which of the following molecules does not undergo lodoform reaction 
(A) H3C—CH—CH3 


(B) СНз — СН — OH 
(C) 2058 20 
H3C CH3 
(D) 1 
H3C—C— CH3 
Which of the following configuration is identical with given configuration? 
NH3 
Ho 
CN 
(A) CH3 
еее, 
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(B) D 
CN Х\Н 

СН, 
(C) NH3 

D 
(D) None of these 

36. The migration of colloidal particles under the influence of the electric field is called. 

(A) electro osmosis 
(B) endosmosis 
(C) electrophoresis 
(D) electrolysis 


37. In the following reaction sequences, compounds B and C are respectively: 
Na,S,O, —““*_>Na,SO, +S 4 +B(gas) 
B + Ba (OH), —>C У (white ppt) +H,O 


B 


Clear solution 


(A) H2S and BaSO3 
(B) SO; and BaSOs 
(C) H2S and Ba(HSOj)e 
(D) СО: and Ba(HSO3); 
38. What is the increasing order of the energies of electrons which are identified by the quantum 
numbers n & /. 
А п = 4, 7-1 
Il. n= 4, (= 0 
III. n=3, /=2 
IV. п-3,/-1 
(А) Ш< ЇУ«1Ї «I 
(B) IV « II « ШШ « I 
(C) Il « IV « I « Ill 
(D) | < IIl < IL « IV 
39. Chlorine can be liquefied easily as compared to ethane because: 


(A) a and b for СІ > a and b for CoH, 
(B) a and b for СІ < a and b for CoH, 
(C) a for Clo > a for С2Нв and b for Clo > b for СН 
(D) a for Clo > a for С2Нв and b for Clo < b for CoHe 


40. The compound A gives the following reactions 
Na 
Н, (gas) 
A (C, H4, ) 2,4-DNR Yellow orange precipitate 
О, 
B(C,H,,O 
20/Н,О сн„О,) 


The structure of A can be: 
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(A) | CH, -CH-(CH,), - C- CH,OH 
O 


(B) H- Ç- (CH, ), - CH = CH - COOH 
Ó 
OH 
(C) 
O 
OH 
(D) 
CHO 


A metal M can give the following observable change in a sequence of reactions. 


M—fxo— colourless solution — ir> white ppt. — ei colourless solution — 8 > white ppt. 


The metal M is: 


(A) Mg 
(В) Pb 
(C) Zn 
(D 5 


For the given concentration cell M|M** (saturated solution of MXz)||M?* (0.001 molar) | M. 
(MX; is a sparingly soluble salt) the EMF is 0.059 volt at the temperature 298 К. 


What is the solubility product of МХ; at 298 K? (Consider аман -0.059 V) 
(4) 10" 

(B 4x10? 

(C) 107 

(D 4x10” 


0.518 gm sample of lime was dissolved in НСІ and then calcium is precipitated as СаС:О,. After 
filtration and washing, the precipitate required 40 ml of 0.25 N KMnO, solution in acidic medium 
for complete reaction. Find out the percentage of CaO in lime sample 


(A) 54% 
(B) 27% 
(C) 42% 
(D 84% 


CHO CHO 
+ O ee Neo"! y Products 
OMe 
МО» 


Identify the products obtained: 
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97. P 
207. en 
oe 
"Quo 


45. The V — C bond distances in У(СО) and [v (CO), T: are respectively (in pm) 


(A) 200, 200 
(B) 193, 200 
(C) 200, 193 
(D) 193, 193 
46. Which of the following compounds responds in the carbyl amine test in the fastest rate? 
2 
(A) 
OCH; 
NH» 
(B) 
CH3 


аиа M MÀ MM  — —————————— MH —H$ 
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мн» 
(С) 
NO; 
мн» 
(б) 


A doctor by mistake administrated а Ва(МОз)» solution to a patient for radiography investigation. 
Which of the following should be given as best to prevent the absorption of soluble barium? 


(A) _ NaCl 
(B) | Na;SO, 
(C) NaClO, 
(D мні 


Ва” СМ”, Апа Со? form an ionic compound. If the complex is supposed to 75% ionized in 
water with van't Hoff factor =4, what is the coordination number of Со? in the complex? 


(A) 6 
B) 5 
(C) 4 
(D) 8 


Which of the following is the correct order of basic nature? 


H 
(A) Q>R>P 
(B) R>Q>P 
(C) R>P>Q 
(D) Q>P>R 


Which of the following two are isostructural? 
(A) XeF,, PCI; 


(B) IC, CO, 
(C) CO? 8 S07 
(D)  РСЬВЕ, 


аии M €—MÀ——À € M — t —— —— —— аа T ——À 
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51. 


52. 


53. 


Which of the following is most readily hydrolysed by aqueous alkali? 


СІ 
МО, 
(А) 


At moderate pressure, the compressibility factor for a gas is given by 


2-1-0.34Р 2d (P in bar & Tin Kelvin) 


What is the Boyle temperature of gas? 


(A) 298 K 

(B) 340 K 

(C) 470 K 

(D) 680 K 

Which of the following amines can not be synthesized by Gabriel's phthalimide method? 
(A) CH3CH2NH2 


(B) 
22 
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55. 


56. 


57. 


58. 
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Си?” on reaction with K.[Fe(CN).] gives reddish brown precipitate. The formula of reddish brown 
precipitate is 
(A) Cu4[Fe 


О 

с 

m 

> 
ооо 
ОООО 
мег г г 

o 


(B) 
(C) | Cuj[Fe 
(D) ele 


лт 


Which of the following compounds is most basic? 
A 
) BN 


2 


© 
һим 
т-2 2 
22852 


Which of the following statement is INCORRECT? 

(A) A process may take place in single step and can be isothermal simultaneously. 
(B) The internal energy of real gas does not change during isothermal process. 
(C) All the spontaneous process are irreversible. 

(D) Adsorption is an exothermic process. 


For a reaction 
А---Р 


Half life measured for two different values of initial concentrations 5 x 10? M and 25 x 107 M are 
1 and 8 hrs respectively. If initial concentration is adjusted to 1.25 x 10? M, what is the half-life? 


(A) 16" 
(B  32hr 
(С) 64hr 
(D 256 


Which of the following compounds does not perform Lassaigne Test? 


(A) NH, 


(B) C Sore 
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О 
(Р) | 
H,C—C—NH, 
59. Ph 
n—| coors ax 
CH; 
Ph 
H Вг Onl 
(A) 
CH; 
Ph 
(B) B-a Only 
CH; 


(C) Racemic mixture 
(D) Diastereomeric mixture 


60. Which of the sulphides can not be oxidized by concentrated HNO3? 


(A) CuS 
(B CdS 
(C) Ві;б; 
(D) HgS 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. 


62. 


63. 


64. 


65. 


Let P and Q are two points which lies on the line 3x + y = 41 where x > 0, y > 0, if P, О have 
integral coordinates, then find number of triangles AOPQ such that area of AOPQ is integral 
where O is origin 


(A) 41 
(B) 42 
(С) 43 
(б) 44 


There are two circles Сі and С» whose radii аге г; and rọ respectively. If distance between there 
centre is 3r, - гг and length of direct common tangent is twice of the length of transverse common 
tangent. Then гч : r2 is 

(A) 5:4 


Let х? = Зах + 2ay + 3 is a family of parabola where а is parameter. Then the locus of the vertex 
of the parabola is 

(А) 3х2 + 4xy « 920 

(B) 4x? 4 3xy+9=0 

(C) 4x74 9xy+3=0 

(D) none of these 


2 2 


A tangent at any point P on the ellipse тайл = 1 intersect the major axis at point R and M, М” 


are foot of perpendiculars drawn from the focus S and S' of the ellipse if RS : RS’ = 2: 3. Then 
SM is equal to 


(A) ^s 
(B) 4 
(C) Л 
(D) 5 


2 2 
Tangent at any point P on the hyperbola > үл -1 intersects the asymptotes at points A and В, 


if C is the centre of the hyperbola, then area of AABC is 
(A) 4 sq. units 

(B) 6 sq. units 

(C) 8 sq. units 

(D) none of these 
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66. 


67. 


68. 


69. 


70. 


71. 


72. 


50 1 438 45? 4.0... + (2r -1f 
The value of 
SNE ТСТ те (2-1) 


(A) 85800 
(B) 85700 
(C) 85600 
(D) 85500 


If all the equations x^ + (2a + 3b)x + 60 = 0, х? + ах + 10 = 0 and x° + bx + 8 = 0 where a, b € R, 
have a common root, then value of |a — b| is 

(A) 0 

B) 1 

(C) 2 

(D) none of these 


The complex number z satisfying z + |z| = 1 + 7i, then the value of 1/2 +2 + |2 ez is 


(A) 40 

(B) 50 

(C) 60 

(D) 70 

There are 7A & 6B and they are to be arranged linearly, then number of palindromes are 
(A) 30 

(B) 40 

(C) 50 

(D) none of these 


Probability of n heads in 2n tosses of a fair coin be given by 


А q 

(B) paq 
(С) p 

(D руға 
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73. 


74. 


75. 


76. 


77. 


78. 


79. 
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The variance of first 100 odd natural numbers is 


(A) 2222 
(B 3333 
(C) 4444 
(D) 5555 
If A, = sin n0-sec" Ө, В, = cos n0-sec" Ө, then By -Bn + TM is equal to 
А, n Б; 
(А) 0 
(В) tan 0 
t 0 
iy angue 


n 


(D 1ап0- nino) 


V5 -1, 410245 


The value of x in (o. z) satisfying equation — =8 is 
2 sinx COS X 

Сан, 

® 3 

(0-0 


(D) none of these 
Suppose 3sin ' (log, x) + cos ' (log; y) = 2 and сіп "(Іо9х)--2со5 ' (log, у) = = , then the 


1 1. 
value of = 418 
х у 


If £ is the length of median from the vertex A to the side BC of AABC, then 
) 40? = 2b? + 2c? - a? 
B) 40? = 2b? +с? + 2bc cos A 
) 40? = 2a? + 4bc cos A 
) 4/2-(28-а) = bosin? Â 
Each side of an equilateral triangle subtends an angle of 60° at the top a tower h meter high 


located at the centre of the triangle. If a is the length of each side of the triangle, then 
(A) За = 22 


(B) 24-30 

(C) a =3h? 

(D  3a°=h? 

If the system of equations a = 2 ‚б = Y апі c=—*~ is consistent, then ab + bc + ca is 
у-2 2-Х х-у 


equal to 
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80. 


81. 


82. 


83. 


84. 


X 9 2x 3 5 
Le A=13 у? 9|,B-|2 2y 6 if trace A = trace B, then x + y + z is equal to 
4 5 22 1 4 2z-3 


(A) 

(B) 2 

(C) 3 

(D) none of these 


-a у-24 2-с 


If the plane ax — by + cz = 0 contains the line 2 Б 


(б = 0) then 2 is equal to 


Given а= p] - 1 and là--b|- V3 , if C be a vector such that 5-а-25-3(8х6), then С.б is 
equal to 


> 
| 


T 
2 


NIO NI P| ~ 


Let n(A) = 4 and n(B) = 6, then number of one-one functions from A to B is 


none of these 
2 n 
ах + bx + c(cotx 
eee ( ) Хе (o z) 


4+(cotx)" 
Let g(x) = 1 , atx= л , where a, b, с are real constants and 
sinx + cos x + (tan x)” E 3 
1+с(ќапх)" 4 2 


f(x) = lim g(x). If lim f(x) exists, then с may be equal to 


noo 


(A) 2 
1 
® 5 
C) 3 
(D) =I 


A € ——— €— MÀ —— MÀ € M M M P Ha —— n 
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85. 


86. 


87. 


88. 


89. 


90. 
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(A) 1 

(B) ех 
(С) Зө” 
(D) -ge ?* 


p 8 
) E 
) 442 
) 


xê (sin3x)" 


х" sin3x (3xcos3x + 2sin3x)dx = +c, thena+b+dis 


none of these 


x 1 1 
|! (t)dt = x + ГЕ (t)dt , then the value of the integral f f(x)dx is equal to 
0 x -1 
(A) 0 
Tt 
B сез 
в: 5 
Tt 
C мас 
> 5 
(D m 
2 2 ze 2 
The area enclosed by the ellipse E ps ; Deest) + =1 and y=2is 
9 4 16 4 
(A) SP sq. units 
(B) TI sq. units 
(C) mM sq. units 
(D) а sq. units 
2 
If y(t) satisfies the differential equation y'(t) + 2y(t) = 2e 2) y(0) = 2, then y(1) equals 
3 
(A) = 
e 
3 
(B) 52 
o 4 
e 
4 
(D) 2 
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ANSW ERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION- A 


1. D 
Sol.  Att-5sec 
Xom = 50cos53?x5 = 150m 


Yom = 50 sin 53° x 5 – $x10x5? =75 m 


тх100--2тхх, 


= Хә- 175 т 


ст 


3m 
тх50--2тху; 175 
ини ана 
2. В 
So. ma=- mg- kv? 
dv са 
= v—=-lg 
dy m 
y 0 
Ч vdv 
| dy=-J 
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3. C 
Sol. ту, = mos deve 
3 4t 
2 
14. (93v, ё 
——m/*| —> | =38mg—=> v, = 4494 
23 | "m | 25 7: 39 
7 
3mg— = “mla > a= 99 
82 
B t= 3g | 3f _ 27g 
8/ 4 32 
2mg -F = 2mx 2/9 ., F- omg 
32 16 
4. C 
Sol. Since RC - M 
| -2В "ors MM 11 
— time constants for both branches are equal. 
2R L 
i, sre B млд ттт 
098 (4. Q-URC . 
i, = 2н! е ) I. | | 
i=i +i, = t " E tRC [я 
28 2R 
€ 
Imax = R 
5 Бе € € -t/RC 
When, i2 — = — + — 
8R 2R 2R 
->і- НС/п4 = 2RC/n2 
iy = 12 
-5 E€ e RC _ E€ (1 са 
R 2R 
=>t=RCén3 
5. B 


RT. RT 
біс иш qp Lo. ea 
ЛАН” 26,V М, 

( 


NE [еы - (2220,28 


їе 24y T М 5 5 350 2 5 
6. C 
Sol. Let final pressure in both parts of the gas be P. 
3/5 
For left part Р,У2? = PV? = V, (не) 


3/5 
For right part Р,У2? = PV2? = V, = (ew) 


V4 + Vo = гу, 
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Sol. 


Sol. 


Sol. 


10. 


Sol. 


(Ps 4 pes ) V, 
> pss = 2M, 
3/5 , p3/5 9/3 
"T (eee) 
25/3 


When the particle strike at D 
j= loge d = IqEd 
4 m 2 т 
d= 2r sin 0 = 211 sino = 28 ІЗДЕН 
ав qB | т 
eas me 
qd 


A 
Electric field inside the cavity is uniform and its magnitude 
R 
ЭР гр pR 
280 2& 46) 


The direction of the field is as shown in the figure. 
If the particle hits at B 


u^ ти? qpR? 
= —— = и = 
qE qpR 4em 
m 4& 
B 
Frequency of sound reaching to the wall 
9v 
fe Met WO. wc 9f 
4 Vett = Vs 9v = E 8 
10 10 
Frequency of echo heard by the driver 
ууу 
p јео, 10 10, 9f 27 
V er у 8 22 
10 


А 


The mean time between successive collision of an ideal gas 


1 V 
TH oc 
(V2nnd?)v,,, УТ 


| А V 
In isobaric process r constant 


= т = 21 
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11. B 
| ЯРЬ | Р 
Sol. B= 2 the net magnetic field at any point on the line xx' will be the vector sum of magnetic 
ТЇ 
fields due to the three current carrying wires. 
12. C 
0.5 
Sol. Least count = 50 > 0.01 mm 


Zero error = —(50 – 48) x 0.01 mm = – 0.02 mm 
Measured thickness = 1 mm + 6 x 0.01 mm = 1.06 mm 
Actual thickness = 1.06 mm – (-0.02 mm) = 1.08 mm 


13. D 


Sol. lE x (3 = energy density in electric field x volume 
2 


ET = energy stored in inductor 


14. B 
Sol. Comparing with damped SHM the amplitude of charge дһ on the capacitor as a function of time t 
will be 
4.-4 e PU?L 
m "0 
When q, = 9o S t= 2L лә 
2 R 
15. B 
2 
Sol. P= ene 
t 
16. D 


Sol. 2 = 
k, ру/2т, m, 2 
1/3 1/3 
г, G |) = 213 
Г, А, т, 
17. В 
2/2 
Sol -1B = о. лак 
R R 
18. B 
2 
Sol. oe 2350 хс, where c is speed of light. 
4nr 2ш 
252 252 
БЕ ы T Ж е ае = 216 W 
0.1х8лх10: 0.1x2x10^ 
19. A 
Sol. Use Malus' Law 
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20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23 


Sol. 


24. 


Sol. 


25. 


Sol. 
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C 
| | 
Т-2л = 2л 
MB,, МВсов0 
T 
SALE B, cos0, 
T, B, cos 0, 
3 В, cos60° 
ЕИ 
4 В, соѕ30° 
B, 16 
В, 9/3 
В 
1 
25-11 -1| = 24 
u 
—t-3om 
C 
For total internal reflection on surface AC 
r2 > Өс 


=> 60? - r1 > Өс 


1 
=> sin гү < sin| 60?— sin! — 

Нил 
= ST 2 sint5? 


42 


— i < sin (0.366) 


A 
From conservation of momentum 


р, E Pphoton =0 


2 = h 1 1 3Rh 
[Pu] = Buses Bue (2-2) ze 
3Rh 
Vy = —— 
4M 
D 
1240 
Energy of photon of 400 nm wavelength = 2005 3.1eV 
1240 
Energy of photon of 310 nm wavelength = зо 4eV 


hv = ф + kmax > 3.1 = ф + Kmax 
4 = ф + 2Kmax 
>o=2.2 eV 


B 
АТ есА 
dt ms 


(7-7), Also ja -а? 
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26. 


Sol. 


27 


Sol. 


28 


Sol. 


29 


Sol . 


30. 


Sol. 


-dT,/dt A, Алг? 44) 


-dT,/dt A, ба? (6 
B 
jam -n кал R =n"*r (В = radius of bigger drop) 


nx4nr?T – 4nR?T = gm! 


=> nx4nr?T -4ла2 1 = 1, х 4 pv? У = с 
2 3 rp 
A 
Por? 
е (3 2T 2 г'З "s 
Ti == |21. as r 
D 
Side band frequencies are fc + fm and fc — fm 
i.e., 2060 Hz and 1940 Hz 
The modulation index = Am = 28: =0.4 
A, 20 
A 
When v = maximum 
a=0 
F 
> F-kxmg =0 > x = — 
kmg 
1 
We - М; = —mv? 
F f 2 
2 
=> Fx-kmg~ = Inv? 
2 2 
>F m Е vo у = bs 
k 9oKimig? 2 "= na Akm? 
D 
R 2 
у = Кату = f -— ах GM! з x 
пә R/2 2R R 
_ 290Мт _ 29gR*m _ 29mgR 
24R 24 24 
2 
U, = GMm  gHR'm mgR 
R R 
ТЕ tpe оаа a 
24 
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Chemistry PART - II 
SECTION - A 
31. B 
Sol. Smaller be the size of the cation, lattice energy of the ionic carbonates decreases, and then 


thermal stability decreases. 


32. A 
Sol.  Ba(OH), (s) Ва? (aq)  2OH(aq) 
pH - 12 
pOH = 2 
(он -10* 


Ko = ва" [Он] =5x10° x (107) 
=5x107 
33 C 


Sol. Borazine is non polar due to symmetrical distribution of charge. 
B203 + Р:О, = 2BPO, 


34. C 
H4C СН, H4C СН, 
МаОН/, 
35. А 
Sol. Both have ‘S’ configuration. 
СН, 
NH3 
D D 
36. C 
Sol. Factual 
37. B 
38. B 
Sol. А п+ 4 =4+1= 5 
Il. n+ 2 =4 + 0 = 4 
ІШ. n+ =3+2= 5 
М. n+ (234124 
l is having greater n value as compared to Ill, Il is having greater n value as compared to IV. 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43 


Sol А 


44 


Sol. 


D 
Since there is stronger intermolecular force of attraction present in Cl», it is easily liquifiable. 


D 
The compound must be cyclic and contains а- OH and — CHO group. It must contain seven 
carbon atoms. 


C 
Zn Sane, 92 (NO, Ji ёр Zn (OH), — ны Ма, | Zn (ОН), | 5> Rae { 
White precipitate 
B 
p. 0.059, Lu 
cell — og 
2 [0.001] 
(Ме ]-10? 
MX, (s) —MA.2X 
[X ]=2x10° 


қ. == [MP [x T 
-105 (210%) 
—4x107? 


A 
Meav. of CAO = Mea. of СаС:О, = Mag, Of KMNO, 
Let in line mass of CaO = w 


W 1000 =40x0.25 
56/2 
w = 0.28 
% of Cao = 928x100 _ 54% 
0.518 
A 


- NO; has — I but — OMe shows +R effect. 


МО, ко; 
| o 
: СН,ОН І ЕЕ 
COO C~ : 
он 
+ С” + 
OMe 
МО, ОМе МО, 
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49 


Sol. 


50. 


Sol. 


51 


Sol. 


52. 


Sol. 


53 


Sol. 


54. 


55. 
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C 
In [v (CO), | , tendency of back donation of electron to л orbital of CO is greater, thus, V — C 
bond length decreases. 


A 
+R effect of — OCH; group. 


B 
Ва(МО, ), +Na,SO, ——»2NaNO, + BaSO, 4 


B 
Formula of the complex Ba(x — 2) [Co(CN),Jo. 


Ba, 5 | Co(CN). | == (х = 2)Ba* ЕЕ 2| Со (CN), 17% 


1-0.75 0.75(х -2) 0.75 х2 
і-4 
0.25 + 0.75 (х-– 2) + 1.5 = 4 
i.e. х = 5. 
В 
(i) Lone pair of N on P is in conjugation. 
Conjugate acid of R can be stablised through intramoleuclar H-bonding. 
B 


ІСІ, & CO, both are linear. 


C 
Two — МО» groups are at ortho and para position with respect to — F. Due їо – І effect of F, the 
intermediate is more stabilized. 


C 
At Boyle temperature, Z - 1 


Thus, 0.34 P JT 0 


B 


1,290 49088 
0.34 


C 
Gabriels phthalimide synthesis takes place through 5,2 pathway which is not possible in 
bridgehead position. 


B 


С 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII-PCM-JEE(Main)/19 10 


Sol. P. н 
гү 2 
<— 3 
М - 
| | 
д H 
Conjugate acid is stabilized by equivalent resonating structure. 
56. B 
Sol. dV = ed dT + a ау 
ОТ /, OV A 
For isothermal process, dT = 0 
dV -(2) dV 
OT A 
For real gas, 2 #0. 
OT A 
57. C 
Sol. For a 'n' the order reaction, 
1 — 
tjj, © —. where a = initial conc. 
a 
-3 п-1 
5х10 8 
25x107 1 
>n=4 
-3 п-1 
ti | 5x10 
1 Бо 
tj) = 64 hr 
58. C 
Sol. Factual 
59. C 
Sol. The reaction takes place through the formation of free radical. 
60. D 


Sol. Itis highly insoluble (Ksp «10? ) 
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Mathematics PART - Ill 
SECTION - A 
61. B 
3.0 -0—- 41 41 y-axis 
Sol. OM = 5 = — 
d | = ! 76 


62. 


Sol. 


63. 
Sol. 


PQ= (= ak 
А 2... 
So, 3X2 + У2 = 41 

3x, + У = 

3(X2 — X1) + (yo - y) = 0 

> (y2 - у!) = —3(X2 - x1) 


So, PQ = (хә -х хү) +9(х„ y = V10|x, - x,| 
41 41 
Area of е ооа 22 - x 


Since x1, хг are integer 

So, |x» — xi| must be even integer 

Possible number of x, and x» are 0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 
So, there are 7 even and 7 odd numbers 

So, [x2 — x1| will be even if both are even or odd 

So, number of ways of solution = ‘C2 + "Сә = 2 °С = 2x 21 = 42 


C 


Length of direct common tangent = 1/02 - (h-r y 


Length of transverse common tangent = Jd? - (1, +15 y 
Where d is distance between their centers 


Then ГЖ (= г) Їр 2 8-| -(h+ny } 


d? = (ғ +2 s] , where d = 3r; – r2 


(Bra – ny = rê +r + Trn 


Given equation of parabola x^ = Зах + 2ау + З where a is variable on solving 


| 3l 12 «9a? за (12%947) 
Х---| = 2а| у + ——— |, vertex Уу|--,------- 
2 8a 2 8a 


Let v(h, k) 

124 9a? 

Дї k= ( ) 
2 8a 


3h? + 4hk + 9 =0 
So, locus is 3х° + 4xy + 9 = 0 
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64. 


Sol. 


65 


Sol. 


66. 


Sol. 


D 
We know that SM-S'M'2 b^  ... (1) 
and ARMS ~ ARM'S' 
RS MS 2 
So, —=—_=— 
RS М5” 3 
MS = 2 ме 
3 
2 2 
—(M'S') =8 
= (м9) 
(ме) = 99 _ 4,8 
2 
M'S' = 23 
2 4 
MS = =x 2/3 = — 
3 43 
В 
Area of AABC = ар 
Where а = З 
р= 2 
= 3х 2 
= 6 sq. units 
А 
3 3 3 3 3 3 3 3 3 3 3 
n (194-29 +3° 4.49 +5® +.....4 (2r )-(2° +4 +62 +8° +.....+(2r)"] 
-2 1-854... (2r-1) 
4r? (2r 1) 5 r*(r-1)* 
n 4 4 


= Y (2r-1f -2(r+1) 


- Y (at +14 4r- 2r^ - 2 - 4r) 


- > (2? -1]- 2y -У? 
г=1 г=1 


= _ 211) КЕМЕГЕ 


А ЖЗ 50. 5017 101-50 
(17 17-1) = 50 x 17 16 


800 


= 50 
= 85 
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67. B 
So. x*«ax«1020—2x*«2ax«2020 | —— ..... (1) 
x + bx + 8 =0 > 3х? + Зрх +24=0 22 (2) 


Adding equation (1) and (2), we get 

5x° + (2a + 3b)x + 44=0 oan. (3) 
х? + (2а + 3b)x + 60=0 2. (4) 
Subtracting equation (4) from (3), we get 

4x! = 16, x = +2, a = 7, b = 6 or a = -7, b = —6 

So, |a - b| = 1 


68. C 
Sol. Letz=x+iy 


х+іу+ x? +y? 214 7i 
X 4 4x? « y? =1 andy=7 


=> yx? +y? =1-х Sx ey = 1 + х? – 2х 


у? = 1 – 2х 

49 1 = -2x 

Х = —24 

2 = x? + y? = 576 + 49 = 625 
|| = 25 


ае = Kt +? (ef 20) = 2х2х625 = /4х625 = 2x25 = 50 
Iz+z| «[z-zf =50 


69. D 

Sol. Using formula ^C, +"C,_, ="*'C, 
Цэ ТЭ cR a dec S 
Ge, о. > 206, 
26: > 2C; or 2277 > 206, 


r - 7, 8, 9, 10, 11, 12, 13 
Sum of all values of r = 70 


70. D 
Sol. A — 3 numbers A —3 numbers, B —3 numbers 
B — 3 numbers A 
| | 
Number of palindromes аге Sees 20 
313! 6x3! 


Palindrome has same sequence from starting and from ending 


71. A 
Sol. There will be n heads and n tails in 2n throws 
| n n 2n 
Probability = An B (5) PUE 
nin! 2/ (2 pen 


7 2n-1 (2) “С, 
8 


| п (2r—1 135 
Option (A) = ЦІ T |- Ja car - im 2 (nl) 21 


г=1 
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72. C 

So.  -(-"p^q)^(pvq) 
[*(^p) v (~p)] ^ (p v 9) 
[p v ~q] ^ (p v q) 
-pv(-q^q) 

=pvf 

=p 


73. B 


Sol. Variance = 


12 +3? +5? +.....+(199)° = е нэ 

100 100 

п Ап(п+1)(2п+1) 4n(n«1 
Sum = V (2n-1) = 42n? -4xn«n = ш nn tae 

n=1 6 2 
Put n = 100 
E eee 2x100x101+100 
Ae 


= 100 -2x1011] = 100(2 х 6767 ~ 202+ 1) 


= 100(13534 — 201) = 100 x 13333 = 1333300 
1333300 


Variance = “0162 (1 00) = 13333 – 10000 = 3333 


74. C 
cosné-(sec ө)" – соѕ(п–1)0. sec"! 0 


Sol. 
sin(n—-1)0-sec" "6 


+ , tan(no) 


osni -cos(n-1)0 
520059. + —tan(n0) 
sin(n —1)0 n 


0- 0 -1)0 
_ cosn 2 (соз(п-1) UN RN (no) 
cos0-sin(n – 1)0 n 


_ cos(n-1 ga 9:693 07668 (Ni) ud tan(no) 
cos0-sin(n— 1)0 n 


_ cos(n а а ы ыг -1)0 гы. tan(n9) 
cos 0-sin((n - 1)0) i 


- -tano-- "tan (09) 


75. С 
Sol. 45-1. 1 + 10245, 1 = 2 


4 sinx 4 со5х 


. T T 
sing 00548 

- 0. 0 =2 
sinx совх 


5 т à. СП. 2 
sin x -cos — + cosx · SiN—— = 2sinxcosx 
10 10 


аа ааа наннан: 
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76. 


Sol. 


15 


X+ =2х >х=— 
1 10 
or X4 —-- n- 2x 
10 
зх = 97 
10 
Зл 
Х--- 
10 
C 
Let біл” (log, x) =р, cos ' (log; y) =q 
So, 3p«q-7 шаға (1) 
1л 
р+ 24 = — sa ad d (2) 
11x 
-----2 
р 6 
11x 
3| — -2q |+q == 
Cs a) 5 
11л T 
----64ғ-4-- 
2 Ta 2 
11л mx 
------- 5 
2 2 9 
10л 
5q = — 
4 2 
д-л 
-IT oT 
6 6 


sin” (log, x) - -— 


log, x = -sin = 28 
6 2 


х=22 = 1222 ЕЕГ 
x x 
cos ' (log, y) =x 
loge y = cos x = –1, NL 132 
2 у 


ин l 2244 5322-42-26 
Х х y 
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77. А 
Sol. АВ? + AC? = 2(BD? + AD?) 


2 
c? +b? = (S ane) 


2 
b? +c? -5 = 2AD? 


2 
b? +c? – 5 = 2a? 


DAD? - 2b? + 2c? - a? 
2 
ap? „2 +2с°-а° 
4 
ШЕ Nob +20? -a* 
| 2 


4/2 22b? + 2c? – a? 


78. B 

Sol.  OP-h Р 
АРОА Ч 
ZPOA = 908 боз 
AP? = ОР? + OA? Жыл 


РА=РВ=РС=а / n 


: р 
2 
12-28 | 3h? = 22? 
3 С 
2 2 
Ab? = BA SBD ad = » 
ap- S3. OA = aD - 2,258 
a 
OA = == 
43 
79. р 
Sol. X-ay+az=O ..... (1) 
bz-bx-y =O |  .. (2) 
сх-су-2-0 ..... (3) 
Since equation are consistent 
1 -a а 
So, |-b -1 01-0 
с -c -i 


1 + bc + a(b — bc) + a(bc + c) = 0 
1+ bc + ab — abc + abc + ac = 0 
ab + bc + ca = -1 


80. C 
Sol. ТгасеА = х2 + у? + 2? 
Trace В = 2х + 2y + 22 – З 
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81. 


Sol. 


82. 


Sol. 


83 


Sol. 


84. 


17 


x+y? +z = 2x + 2у + 22 -3 

х2 4 y? + 2° — 2x —2y-274+3=0 
(х – 1)? + (у – 1)? + (z-1)? =0 
Itis true їх = 1, у= 1,2 = 1 

бо, х+у+2= З 


В 


Since plane ах — by + cz = 0 contains the line x 


a yeM.-z-e 


b 


с 
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So, point (a, 2d, c) will satisfy the plane and normal of plane will 90? with line 


So, a-a - b-2d + c^- 0 
C+a=2bd ..... (1) 


and а2 — p? + c? = 0 since angle between normal of plane and line is 90? 


b.sd «b а V. сэйд (2) 
From equation (1) and (2), we get 
b^ = 2bd 

b = 2d 


В-6|-43-» lal + | 2-6 
141-24-5-3 
24-0-1 


o 
11 
[09] 


со 
~ 
w 
x 
o 
SS 
©! 
Ш 
[e] 
w 
| 
0! 
o 
| 
№ 
o 
©! 


B 

Number of one-one functions 
-бх5х4х3 

= 30 x 12 

= 360 


A B 
ay bı 
b» 
а bs 
a3 b4 
b 
ад b 


€ ———— €—M—— M € HM M UH M — € À M  €—— ÓÀ— с 
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(cot x)’ 
sinx - cosx 
(алх) e 
1 с 
+C 
(tanx)" 


Sol. g(x) = 


йй exit ае —c-ic-t 
C 


85. D 
So.  y-e* 
Чу аан 
dx 
Фу 3x 
---ңде  —... 1 
Age (1) 
e* =y 
3x = loge y 
gdx 1 
dy y 


d?x 1 dx 1 
Бека тс e E 
dy y dy 3y 


2 2 
Чу es -9e* X. = = -3e?* 
dx“ JA dy 3.e 


86. B 
Sol. P(x, y), Q(1, 0) 
PQ = J(x-1) «y? 
PQ? = х2 + 1 – 2х + y? 
PQ? =x? =2x 4:1 + 2х —3x^ 4 9 
PQ? = 2x? – 2x? - 2x + 10 


d(PQ? 

ВРЕ) ЖЕ 
ах 

6x6 -4x -2-0 

ax -2x-1=0 


3x -3x «x-1-0 
3x(x— 1) + (х= 1) 20 
(x — 1)(3х + 1) 20 


Х-1,Х--- 
3 
2 2 
: (88 ЕНЕ 
dx? 


So, PQ? is minimum at x = 1 
(PQ) = 0+8 -2/2 


minimum 
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87. 


Sol. 


88 


Sol. 


89 


Sol. 


90 


Sol. 


19 


C 
Ге sin3x а(х? sin3x) 


(x? sin3x) 
а 
x^ sin? 3x 

2 
a=4,b=2,d=2 
а-0-4-8 


+C 


C 
1(x) = 1+ 0 — 1x^f(x) 


FONT «9 - 1, f(x) - — = | 
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Pes 2| ex: =2ђап =2x{ 3 шоо 


APPS AE" 4 2 
D 
Area of an ellipse = mab 

y 
y=2 
So, area of shaded region = 7x2 уед шаг 14 im BU m 
4 4 2 2 

D 
Let y(t) = 2 
02 2z = 2e 
dt 


LF = el" =e” 
2-(1Р) = f2(IF)dt+c 


216 = 21+ с 
y(t) e* = 21+ с 
Put t = 0 
y(0) e? 2 c 
2-C 
y(t) e* = 21+ 2 
_ 2+2 


y(t) = = 


2+2 4 
y(1) = 2 72 


е е 
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Physics PART - | 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


When object 'O' moves towards a fixed lens mirror y 
combination, select correct choice/choices: 
(A) Image moves towards negative x-axis 

Speed of image and object may be same ọ y x 


(B) 
(C) Image may move faster than object 
(D) Image may come closer to arrangement 


An ideal gas has molar heat capacity at constant pressure С,- 5R/2. The 
gas is kept in a cylindrical vessel fitted with a piston which is free to move. 
Mass of the frictionless piston is 9 kg. Initial volume of the gas is 0.0027 m? 
and cross-section area of the piston is 0.09 т”. The initial temperature of the 
gas is 300 K. Atmospheric pressure P,= 1.05 x 10?N/m/ . An amount of 


2.5 x 10°J of heat energy is supplied to the gas such that piston move 
without acceleration, then: 


(A) Initial pressure of the gas is 1.06 x 10? N/m? 
(B) Final temperature of the gas is 1000 K 

(C) Final pressure of the gas is 1.06 x 10? N/m? 
(D) Work done by gas is 9.94 x 10? J 


Space for Rough work 
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Two point charges +g and —q are fixed on diametrically opposite 
point on the uniform ring, such that —q is at bottom and is in contact 
with a perfect insulator incline plane. Total mass is equal to m. It 
remains in equilibrium on the rough inclined plane in the presence of 


uniform vertical electric field E. Then 


(A) The value of friction force is mg sin 0 


(В) The value of friction force is less than mg sin 0 
т, 

(С) Тһе value of electric field is 2 

4 


mg tan Ө 


(D) The value of electric field is 
2q 

Quarter non-conducting disc of radius 4R having uniform surface y 

charge density o is placed in xz-plane then which of the following is 

the correct: 


oR —4R > 
(A) Electric potential at (0, 3R, 0) is —— x 
8, 
с 


; | . OR 
(В) Electric potential at (0,0,0) is —— 
8) 
(С) Electric field at (0, ЗЕ, 0) is symmetric with х and 2 axis 
(D) Electric field intensity at (-4R, 0, -4R) is equally inclined with x and z axis 


A positive charge q is placed inside a neutral hollow conducting sphere 
of radius R, as shown in figure. Whole system is placed in uniform 
external vertical electric field pointing downward (line PCQ is also 
vertical) then select the correct statement(s) about electric field at point 
P. Point P is a point of the material inside the conductor. 

(A) Electric field due to outer surface of sphere at point P is zero 

(B) Magnitude of electric field due to inner surface of sphere at point P 


is 4/9ле,87 
(C) Magnitude of electric field at point P, due to hollow sphere is less 
than E 


(D) Direction of resultant electric field at point P due to charge q and 
hollow sphere is vertically upward 


Space for Rough work 
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According to Maxwell's distribution of molecular speeds, for the 
below graph drawn for two different samples of gases A and B at 


temperature T, and T» respectively, which of the following 


statements is/are INCORRECT : 


(A) If T, = T2, then molecular mass of gas B (Ms) is greater than 


molecular mass of gas A (Ma 


B 

(8) as B(Ms), then T; > ‚ 

(C) If T; < Ta, then molecular mass of gas В(Мв) is necessarily less 
than molecular mass of gas A (Ma). 

(D) 


If molecular mass of gas A hte ) is equal to molecular mass of 


D) If gas A is О» and gas В is №, then considering them to be 


ideal gases, Т; is necessarily less than Тә. 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


Two fixed and horizontal cylinders A and B having pistons (both 
massless) of cross sectional area 100 cm^ and 200 cm 
respectively, are connected by massless rod. The piston can 
move freely without friction. The cylinder А, contains 100 gms of 
an ideal gas (y = 1.5) at pressure 10°N/m* and temperature To. 


The cylinder B contains identical gas at same temperature То but 
has different mass. The pistons are held at the state such that 
volume of gas in cylinder A and cylinder B are same and is equal 


tol0^m?. The walls and piston of cylinder A are thermally 
insulated where as gas in cylinder B is maintained at constant 
temperature To. The whole system is in vacuum. Now the pistons 
are slowly released and they move towards left and mechanical 
equilibrium is reached at the state when the volume of gas in 


cylinder A becomes 25x10 ^ т”. 


7. The mass of gas in cylinder B is 
(A) 200 gms (B) 600 gms 
(C) 500 gms (D) 1 kg 

8. The change in internal energy of gas in cylinder A is : 
(A) 2000 J (B) 1000 J 
(C) 500 J (D) 3000 J 


Space for Rough work 
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Paragraph for Question Nos. 9 and 10 
At time t = 0, two point objects A and B respectively are at pole and centre of 
curvature of a fixed concave mirror of focal length f. The velocity vectors of A 


and B are V, =ш andy, =-ш respectively, where i is unit vector along 
principal axis directed from pole towards focus and u is a positive constant. 


9. The distance between images of A and B will be 4f at time t = 
f Jof 
(A) (В) — 
421 п 
f 
(C) = (D) V2u 
2u 
10. The magnitude of relative velocity of image of A and image of B att = 0 is: 
(A)u (B) 2u 
и 
© D) V2u 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. Find the value of x so that image of object formed at 
infinite from a quarter cylinder of refractive index u= 4. 


Space for Rough work 
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12. Inner surface of a cylindrical shell of length /and of material of 
thermal conductivity k is kept at constant temperature T, and outer 


surface of the cylinder is kept at constant temperature Т, such that 
(T,> Т, )аѕ shown in figure. Heat flows from inner surface to outer 


surface radially outward. Inner and outer radii of the shell are R and 
2R respectively. Due to lack of space this cylinder has to be replaced 


ё R 
by a smaller cylinder of length 2 inner and outer radii 4 and R 


respectively and thermal conductivity of material nk. If rate of radially 
outward heat flow remains same for same temperatures of inner and 


outer surface i.e. Тапа T, , then find the value of n. 


13. In a certain hypothetical radioactive decay process, species A decays into species B and species 
B decays 
into species C according to the given reactions. 
А->2В + particles + energy 
ВЭЗС + particles + energy 


The decay constant for species А is Л,=1 sec ' and that for species В is À,—100 sec '. Initially 


10^ moles of species of A were present, while there were none of B and C. It was found that 
species B reaches its maximum number at a time tọ = 2 In (10) sec. Calculate the value of 
maximum number of moles of B. 


14. Two uniform identical rods of same mass are tied together 
with the help of a string and balanced as shown in the 
figure. The minimum coefficient of friction for which the 


2 o o 
system will remain in equilibrium in the position is —. The 37 37 
X /777777777 777 
value of ‘x’ is 
15. Distance between two images formed by upper and lower Roc20 C. ARoc20 
part of the point object placed at 30 cm from given lens is ©. 
(60 + x) cm, then the value of x is: < 
object 2 
-e 22 
3 | 
air 2 air 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-VII-(Paper-1)-PCM-JEE(Advanced)/19 


16. A commander fires a shell at certain angle of 
projection from ‘A’ which clears the building (cuboid) 
of dimensions 20 x 15 x 12.5 m? in its diagonal plane. 
Shell just clears the roof diagonally at points P and Q 
and falls on the other side of the building at B, and 
makes 45° angle with horizontal at P and Q as shown 


in the figure. If the range AB of the shell is Nxv3 
metre then find М. (g = 10 m/s?) 


17. If angular acceleration of the uniform disc just after release from 
8л 
rest position shown in figure is then calculate N. (C is centre с» 
of semi-circular disc.) (x^ — 10) 
(770777777 ЖАҒАР ҒАР АҒА 
18. In the show circuit, а! three capacitor are identical and have m 1 AB A 
. 5 : / / / 
capacitance СНЕ each. Each resistor has resistance of RQ . An ideal мин, 
cell of emf V volts is connected as shown. If the magnitude of potential p | 
C= 
a 
difference across capacitor С» in steady state is ын then value of МИН, AN MN 
R2 R R 
ax bis: | 4 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. The reaction of isobutene with conc.H2SO, at 70°C gives 
CH3 їе 
(A) шанг: (B) HO—CH,-CH—CH 3 
OH 
CH CH 
| 3 2:79 3 CH3 
(C) аа ` (D) Набс--С--СН-с 
CH3 СНз СНз СНз 
20. Which of the following reaction(s) is/are not feasible? 
Cl NH» 
(A) О 
Cl NH2 
H3C CH3 H3C CH3 
2 acne 
H3C CH3 H3C CH3 
Br NH» 
H3C H3C 
(C) aC ine 
CH3 CH3 
CH3 CH3 
CI NH2 


H3C CH2CHs H3C CH2CH3 
(D) 
NO 


Space for Rough work 
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21. 


22. 


23. 


24. 
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Example of step growth polymer is/are 


(A) nylon-6 (B) nylon-6, 6 
(C) polybutadiene (D) none of these 
Which of the folloiwng alloys contain (s) Cu and Zn? 

(A) Bronze (B) Brass 

(C) Gun metal (D) Type metal 


Which of the following statement is correct about the compound of Xe? 
(А) XePtFs was first real compound of any of the noble gases 

(B) with SbFs, XeF» act as an Lewis acid but XeF, acts as a Lewis base 
(C) with SbF; both XeF» and XeF, act as Lewis acid 

(D) with SbF; both ХеҒ; апа XeF, act as Lewis base 


Which of the following statements is false for t,,, (half life)? 


(A) t4» increases with increase in temperature 

(B) t4 decreases with increase in temperature 

(C) tij? is independent of temperature 

(D) t4? is the time taken when half the actual time is taken for the chemical reaction to complete 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


25. 


Paragraph for Question Nos. 25 and 26 


In a fuel cell, chemical enegy of fuel is used for producing electricity. H» is used as a fuel and 
oxygen is used as oxidiser. The standard enthalpy of combustion of hydorgen is -241 kcalmol *. 
The Е; - 1.23 V 

The equilibrium constant of the reaction is 
(A) 4.7 x 10“ 

(B) 3.7 x 10“ 

(C) 4.210 х 107 

(D) 4.169 x 10^? 


Space for Rough work 
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26. The thermodynamic efficiency 38. “100 of above cell is 


(A) 95% (B) 70% 
(C) 98.4% (D) 100% 


Paragraph for Question Nos. 27 and 28 


tu» for n" order reaction. If a reaction nA — Products 


E А аА 
then rate = mal =k,[A] => AA =k,dt 
dt [A] 


Integrating both sides and doing further reaction we get t, = 


НЭЭ 1 
Where ао = initial conc. of A. Hence tij ос —. 
a 


п-1 
0 


27. For a reaction of n" order the ratio of Шә is a function of 
3/4 
(A) ao (В) kn 
(С) п (0) ї 
28. Тһе following data was obtained for a chemical reaction 
ад (mol/dm") 0.5 1.1 2.48 
t1/2(S) 4280 885 174 
The order of the reaction is 
(A) 1 (B) 2 
(C) 3 (D) 4 
Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


A gaseous reactant A decomposes to produce gaseous products B and C in parallel reaction both 
by first order, as follows 


K, 2 2 x 10? min" 


> 


(9) 


_ -2 ані 
K, = 3 x 10° min Er 
If decomposition is carried out in a sealed flask, partial pressure of Bg) at the end of reaction was 
found to be 40 mm of Hg. Determine partial pressure of C after 1.0 hour. 

(Given that antilog 0.8336 = 6.818) 


The hydrogen atom in the ground state is excited by mass of monochromatic radiations of 
wavelength à А. The resulting spectrum consists of maximum 15 different lines. What is the 
value of à in A? Ry = 109737 ст” 


А metal is known to form fluoride MF2. When 10 ampere electricity is passed through a molten 
salt for 330 sec, 1.95 g metal is deposited. Find out the atomic weight of metal. What will be the 
quantity of charge required to deposit the same mass of Cu from CuSO,(aq) in kilo Coulomb. (At. 
wt. of Cu = 63.6) 


If boiling point of an aqueous solution is 100.1°C. What is its freezing point? Given latent heat of 
fusion and vaporization of water are 80 cal 07” and 540 cal 0”! respectively. [Write the answer in 
the modulus form in °C] 


What is resistance (in a cell with constant 0.206 ст”) of an 0.04 M solution of acetic acid at 
25°C? Given, Ka = 1.8 x 107, л° (CH,COOH) = 390.5 ohm ' ст? тог! 
[Write the answer in ohm] 


Space for Rough work 
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34. 


35. 


36. 


Decomposition of phosgene gas 
COCI, —— CO «CI, follows first order kinetics with and long 


52400 1. 

logK, = 13.48 4 
88, дБ. ТН 
26300 1 

logK, = 8.023 ... (il 
9% Б ond 


Determine AS° 
[Write the answer in J-K] 


An ideal gas has a specific heat at constant pressure C, = aR. The gas is kept in a closed vessel 


of volume 0.0083 m?, at a temperature of 300 K and pressure 1.6 x 10° N/m?. An amount of 
2.49 х 10* J of energy is supplied to the gas. Calculate the final temperature of the gas in Kelvin. 


In following organic reaction 


КЕ (i) CHSMgBr 
A NBS B (CH, ), CO Na ozonolysis (ii) НО” E 
C.H C.H,Br C.H (reductive) C.H.O) «HcHo  (iii)PCC 
(Сан) (67:71:23) (CgHg) (C7HgO) (iv) МНДАН, /OH- 


If the number of geometrical isomers of compound C is x and molecular weight of compound E is 
y then find the value of (x + y). 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – А 
(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Let g(x) = f(tanx) + f(cotx) V x є (5 3 (х) <О ух є Е 3 then 


TE m Зл 
А us эл) 
(A) g(x) is increasing in Е 1 


(B) g(x) is increasing in (%, 3 


(C) g(x) is decreasing in (=. 3 


(D) g(x) has local maximum at x = = 


| | ү. 
The value of lim шин + lim Ї | | is 
х--43Х-4  xoo x? 


(A) greater than 3 (B) greater than 4 
(C) greater than 5 (D) less than 6 


Let ABCD is a rectangle whose sides given are a and b. A 
rectangle PQRS whose area is A is shown in figure, then 


(A) area A is maximum when 0 = 


(B) area A is maximum when 0 = 


Ala Ola 


(C) maximum value of area A = а +b)? 


(D) maximum value of area A = ЦЭ +b)? 


Space for Rough work 
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40. 


41. 


42. 


The set S of all real x for which (x? —x + 1)' ^! < 1 contains 
(А) (- 5, ^1) (В) (- 1, 1) 
(С) (— 1, 0) (0) (-3, 1) 


Let z be a complex number satisfying equation z” = Z™, where n, m e N, then 
(A) if n 2 m, then number of solution of equation will be finite 

(B) if n 2 m, then number of solution of equation will be infinite 

(C) if n = m, then number of solution of equation will be n + m 

(D) if n = m, then number of solution of equation will be n + т + 1 


If u, v, w are real numbers such that |ux + vy + wz|  |vx + wy + uz| + |wx + uy + vz| = Ix + y + z| V 


х, у, 2 є R then 
(A) и, v, w are equal (B) u, v, w are all of same sign 
(C) u + v + w can take two values (D) 14 + v| + |w| = 1 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


43. 


44. 


Paragraph for Question Nos. 43 and 44 


There is a point inside an equilateral triangle ABC of side d whose distance from the vertices is 3, 
4, 5. Rotate the triangle and P through 60? about C. Let A go to A' and P to P". 


The area of triangle PA P' is 


(A) 8 (B) 12 

(C) 6 (D) none of these 
The value of d° is 

(A) 25 + 12N3 (В) 25 — 1243 

(C) 5 + 12N3 (D) 25 + 24N3 


Space for Rough work 
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Paragraph for Question Nos. 45 and 46 


Let P, Q are two points on the curve y = 109; (x - 0.5) «log; ү4х2 - 4x «1 and P is also on the 
circle x” + y? = 10, Q lies inside the given circle such that its abscissa is an integer. 


45. The co-ordinates of P are given by 
(A) (1, 2) (B) (2, 4) 
(C) (3, 1) (D) (3, 5) 
46. ОБ.ОО, 'O' being the origin is 
(А) 4 or 7 (B) 4 or 2 
(C) 2 or 3 (D) 7 or 8 
SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. If the normal to the curve x = t — 1, y = 3 — 6 at the point (1, 6) make intercepts a and b on x and 
+12b M 


a 
y-axes respectively, then the value of 


48. In a triangle ABC, side AB = 20, AC = 11, BC = 13, then the radius of the semicircle inscribed in 
triangle ABC, whose шалны lies on S andi is touching 4? andBCis  .— 


49. g: R >R, if g(x) = x? «x юа ыза, nen nfi (g(x)-g(-x))dx is_ — 


50. The figures 4, 5, 6, 7, 8 are written in every possible order. The number of numbers greater than 
5600015. 


Space for Rough work 
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51. 


52. 


53. 


54. 


1/3 1/9 6561 
+ b”) 


In the expansion of (a , where a, b are distinct prime numbers, If the number of 


N 
irrational terms are N then the value of 1005 


Let N = aaaaaa be a 6 digit number (all digit repeated) and N is divisible by 924 and let a, f be 
the roots of the equation x* — 11x + 4 = 0, then product of all possible values of à is 


100 50 
Let 2(1 + x°)" = к 2606 cadi | if У a, = 2%, then the value of k is 
2, i 2 a ) 2, 2i 


Let f: [k, k + 1,..., 2007] > [1, 2, 3, ..., n] be defined by f(x) = ЕШ (where [.] denotes the 
X 


greatest integer function). The maximum value of k such that it is not possible to make f an onto 
function for any vale of n is. 


Space for Rough work 
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ANSW ERS, HINTS & SOLUTIONS 


Physics PART -1I 
SECTION - A 

1. ABCD 
Sol. The above lens mirror combination is an equivalent converging mirror. 
2. ACD 
So.  PVenRT =  -——-—————- (1) 

Mass of piston is 9kg & area of piston is 0.09m? 

So 

9 
P=P,+ 5 
0.09 


P=1.06x10°N/m? 
As mass of piston is not changed & Piston is frictionless so process is isobaric 
P, =P =1.06x10°N/m* 


Р, =Р,=1.06х10°№т”? 


dQ=n Cp dT------------ (2) 

or P,V,-P,V,=nR dT------- (3) 
P(V,-M) 2 

3)+(2 == 

(3)*2) dQ 5 


=> P(V;-V,)=2x2.5x10" 


W=PAV=10°J = & by equation (1) 
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Sol. 


Sol. 


"m 1.06х107х0.0027 
Rx300 
| 1.06x270 
~ 2500 
or by d(Q=n Cp dT 
2.5x10* 


“кз кые, 
0.11448 X 


=0.11448 


on solving T,=1.0782.18K 


AC 
f=mg 8100 and PE sinO=mg віп0.К 
q 2 R EsinO=mg sind R 


БЕТШЕ 
24 
ABCD 
л 
" Ер 527070 (cR 
0 Ur’ +GRY 46 
л 
K —rdro 
22 4r 2 СК 
BD 


External electric field and induced charge on outer surface of the sphere will produce a net zero 


field inside it. Net field at P must be vertically upward. 


ABCD 


At constant temperature, decrease in molecular mass causes flattening of the graph. For same 


molecular mass of gas, increase in temperature causes flattening of the graph. 


(У), Ун), 


M 
But, — can be less than or greater than 1 
A 


M Т 
Similarly, — > — 
B 2 


If gas Ais O, and gas Bis №, , then M, >M}. 


(У), Ун), 
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7. D 
8. A 
Sol. (Sol. for Q. 7 and Q.8) 
Let the initial temperature, pressure and volume of gas in'A’ be 
To» P, V, and the area of the position А and В be a, 2a. Now gas in chamber ‘A’ undergoes 
adiabatic compression whereas gas in chamber B' undergoes isothermal expansion. 
Now solving for gas in ‘A’ 


B, Vis = Pos V7, => P, Vi =P, (0.25V,) > P,, =8р, 
Solving for gas in ‘B’ 

B, Vig Р, V4, — B, Vo=PopX2-9 Vy -»Р,,-04Р,, 
Also (Р,, ха)-4Р, x2a) for gasis chambers В! 

=> 8P a = P, x2a > Р, = AP, 

=> 0.4 B, -4B, = P, =10P, 

Now comparing the moles of gas in A and B 
ТОРУ, _ 
= RT = 
m,=10m, =10x100gm=lkg 
Again for gas is A,AQ=AU+AW 
=> 0=AU+AW 


10n, 


B 


RV — 8%, х Yo 
— 4 
(у=) 


0 = А0 + 


= AU=2P, V, =2x10°x107=20003 
F=8P,a=8x10°x107 =8000N 


9. C 
Sol. The image distance of A is 
(fx) 
V,=-+—*(" x«t) 
xf 


[огл)-г] 
The image of Bis Vo C OBS 
-X)-X 


Solving |У, |+ Vp |=4f we get = 
x_f 


<. required time (----- 
u 2и 
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10. B 
SECTION - D 
11. 00001.00 
R 
Sol: at plane surface image of object is — 2. 4 distance at current surface 
= E 
2 
v-o ROC=-R 
HTH: MH, Hi 
R v u 
l-4 _ -4 
-К xR4 LR 
12 
>x=1 
12. 00004.00 
Sol. H= Бол 
ағ 
„Н 2 274К(Т -Т. 
[FER -Kf dT >H= (1 ) =H, 
R 2лт] 7 Ї R, 
Т1--- 
К 


13. 00002.00 


шив -4,М,, " -2AN,-AN; 


Sol. = 
dt 


N, = maximum > T =0 
t 


—2AN,-AN, = №, 


тах 


14. 00003.00 
Sol. T the FBD of any one rod is 
Т-ий------- (1) 


Taking torque of any one rod is 
mg Г. с0837° =TLsin37° 
8 


ne 3 
23 3 


T: 


ame ee 
3 umg u-2 


nl 
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15. 00006.00 


Sol 2-(3-(5-55) 
f, (2 A20 20 


=> F, = 20cm 
11 2 1 
f -10 20 5 


1 1 1 1 1 1 
— — = — DD – = 
у -30 -5 v 30 3 
rae e 

v -30 20 


16. 00025.00 

Sol. РО = 115° +20° = 25m 
_ V,sin2(45) 
BE" 

2 Visin'0-2x10x12.5- (545 | = V,sin0-5 1 5m/s 


25 bV,-5410m/s 


У,совӨ-У,сов457-5-/5/8 and 0=60° 


ERES 2 1 
АВ VASIn20 568 


8 
17. 00030.00 
Sol. Consider equation of torque about C 
| =] mR? 
mg — |= a 
3n 2 
8g 8лр _ 8ng 


a 2 
318 Зл К 30К 
18. 00018.00 
Sol. No current passes through capacitors in steady state. Assume 
potential at point '4' to be zero. 


2V 
Then points '1' and '2' are at same potential a 


Hence C,and C, can be taken in parallel 


V 
The potential at point 3 is a 


г. Equivalent circuit of all three capacitors is shown Hence | 2vis 

potential difference across capacitor C. is 1-1“ 

_ 2С Э 2V V) 2V = = 
2C+C 3 3 9 к= ' 
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Chemistry PART - Il 
SECTION - A 
19. CD 
Sol. It is polymerisation reaction. The chain termination occurs after only isobutylene molecule has 


20. 
Sol. 


21. 
Sol. 


22. 
Sol. 


23. 
Sol. 


24. 
Sol. 


25. 
Sol. 


26. 
Sol. 


27. 
Sol. 


been added. This is due to the high concentration of water, the intermediate carbocation loses a 
proton to water it can react with another alkene molecules. 
Hence (C, D) is correct. 


BD 
The above reaction represent the case of Аг, (aromatic nucleophilic substitution) which occurs 
through the formation of benzyne. For the formation of benzyne intermediate, it is essential that 


an H should be available in on ortho position to the halogen. 
Hence (B, D) is correct. 


AB 
These copolymers are formed in steps and hence step growth polymer 


AB 

Bronze contains Cu = 80%, Zn = 10%, Sn = 10% whereas brass contains Cu = 80%, Zn = 20%. 
Gun metal and type metal do not contain Zn. 

Hence, (A) and (B) are the correct answers. 


AD 
XeF, + 2SbF, — XeF, - 2SbF, 
Lewis base Lewis acid 
XeF, + SbF, 5 [XeF, | [50Е, | 
ХеРІҒ; was first real compound of Xe. 


ACD 

On increasing the temperature k value increases hence rate of reaction increases thus 1/2 
decreases. 

Hence choice (B) is correct while all others are incorrect. 


C 

log = бЕр cs 
0.0591 0.0591 

- K=4.210 x 10“ 

С 

Eidengy 2202228239 ше por 

AH -241.00 

С 

For n" order reaction 
1 [11 

kt 

n (n 1) E ат! | (i) 
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Sol. 


29. 


Sol: 


30 


Sol. 
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1 4 п-1 1 п-1 7 
К Їз ТЭ SES | ...(iii) 


а= P att, 
From equations (ii) and (iii) 


73 _ om -1 


Ї re = ee 
» (2) , 
3 
Hence lue is a function of n. 
3/4 


T (а, i 


Des] (s) s). 
885 0.5 5 
Solving we get n = 3 

Hence order = 3 


SECTION - D 
00512.035 
-3 
EON 
P, 3x10? 15 
= P; =15P, 
Po = 40 + 15 x 40 = 640 
2.303, 640 
Ж-Е lo 
К + Ba) = во 199 640 —p 
ДАР = 546.17 = P? +P, = 16Р, 
^. Py = 34.135 


Р. = 546.17 – 34.135 
= 512 .035 mm of Hg. 


00937.30 
Let the electron be boosted to n^ level, then 


Number of spectral lines = $ An = У п-1= 15. Given, 
Or l[n-1]xn 215 

2 

n=6 
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Thus electron is boosted upto 6" energy level from ground state. Therefore 
ин eed = 109737 х 39 
À п 1 36 


\ = 9.373 x 10 ст = 937.3 А 


31. 00005.92 
Sol. Eq. of metal = E 
96500 


(i= 10 ampere, t = 330 sec) 


1.95 10x330 
E 96500 
Emetal = 57.0 
At. wt. of metal = 57.0 x 2 (metal is bivalent as salt is MF;) 
= 114.0 
Also, if Woy = 1.95 g, then 


Eq. of Cu = H 
96500 
1.95 it 
63.6/2 96500 
i.t = Q = 5917.45 coulomb = 5.92 kC 


or 


32. 00000.37 
Sol. For a given aqueous solution 
AT, =K, x molality 


AT, =K; x molality 


AT, OOKS RẸ «10007, 
AT K, 10007, RT? 
AT, _ T x f, 
AT, 7 T х4, 


Tp = 100 + 273 = 373 K 
T; = 0 + 273 = 273 К 

4, 280 calg”; 

L, =540 cal g” 

01 373x373x80 
AT, 273x273x540 


AT, = 0.362 
T; = 0.0 – 0.362 = – 0.362°C 
[Т] = 0.362°C 


33. 00622.40 


Sol. Degree of dissociation (a) = Am 


0 
Am 


= лох = (by Ostwald dilution law) 


5 
= 390.5 х OR = 8.82 ohm! cm? тог" 
0.04 
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molarity x ^m 
1000 
= 3.31 x 10% ohm" cm” 


Conductivity = 


Also conductivity = Cell constant x —————— 
Resistance 


: Cell constant 
= Resistance = ——— ——— 


Conductivity 
- 0.206 | 622.36 ohm = 62240 
3.31х107 
34. 00104.50 
Sol. -A Q? = 2.303 RT logioK 
ла? = AH? - TAS? 
0 0 
Ке а саз ... (iii) 
2.303RT 2.303xR 
From equation (i) & (ii) 
log БА 5.457 380€ 
K, T 
> logK = 5.4857 2 
log K - T + 5.457 .... (iV) 


From equation (iii) & (iv) 
AS? = 104.48JK™ = 104.5 JK” 


35. 00675.00 
Sol. Let n moles of gas be present 
6 
Яо PV _ 1.6 х10° x 0.0083 -5.33 
RT 8.3 x300 


Given, C E 2 со2В R-SR-258,3.- 1245 J/mol-K 
E - 2 2 2 


Heat supplied at constant volume = n x C, x AT 
AT = 375 К 


Final temperature = 300 + 375 = 675 К 


36. 00106.00 
Sol. Br 
СН,СН, HC—CH3 CHCH; 
NN CHO 
---> ---» о,/28/50 у НОНО O 
(A) (B) Мо опет (б) © 


Also А and Е are identical 

M. Wt. = 96 + 10 = 106 

Number of geometrical isomers = 0 
x+y = 106 
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Mathematics PART - III 
SECTION – A 

37. ACD 

Sol. g'(x) = f'(tanx) sec*x — f'(cotx) совес х 


For increasing g'(x) > 0 
Р(х) «0 = f'(x) is decreasing for 


tanx «cotx Vx e E z) 


4 
2. f'(tanx) > f'(cotx) 


also, sec^x > cosec^x Y x є (5. z) 
2 4 
^ g'(x) > 0 = g(x) is increasing in (5. эл) 
2224. DUE ЕСІ, 
similarly g(x) is decreasing іп (=, 3 


also g(x) has local max at x = =. 


38. ACD 
BB. ОО Ө 
х--4 Х+4 0 
_ msec? nx 
= lim = 
x>-4 1 
x xL 
lim (+) = lime * =1 
X00 X X00 


given limit = x + 1. 


39. BD 
Sol. Area A = area of PQRS 
= (b ѕіпӨ + a cosO)(a 5110 + b cos0) 
= ab + (a? + b?) sind cos 
a? +b? 


=ab+ sin20 


A is maximum when sin20 = 1 > Ө = 2 


a? +b? 


Amax = ab + 2 


40. АС 


1 2 
атр): 
5(atb) 


2 
Sol. Here хЁ—х +1 = (x-2) +520 Ух є В 


gives (x? х + 1)! < 1 

taking log both sides 

(x — 1)logio(x* — x + 1) « 0 

Case l: x — 1 > 0, logio(x®-x + 1) <0 
i.e.X —1>0and0<x < 1 = no solution. 
Case Il: x – 1 < 0 and logio(x* — x + 1) > 0 
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41. 


Sol. 


42 


Sol А 


45. 


Sol. 


46. 


Sol. 


—x«1landx»1orx«O0 
>x<0. 


BD 


11 
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If n = m then equation becomes z™ = 2" and it has infinite solution because any 2 e real will 


satisfy it. 

If nz m, let n > т, then 

2-2" 

=> [zl = |z|” 

|41" (zl "^ 1) =0 > |z| = 0 or |z| = 1 
lz] =O>z=0+i0 
|= 1-з2-6” 

— өтт 4 ->2- 
= number of solution is m +n + 1. 


4m «m 


ABCD 
Putx=y=Z 


=> 3ju +v + w| | | = 3x| 2 |u+v +wļ|=1 


put y=z=0 


> |их| + |vx| + |wx| = [x] 2 || + |м + |w| = 1 


put z = О and y = – x 


=> |u - v| |x| + |v ^w] |x] + |w — u| |x| = 0 


50 = У = М. 


C 
A 
(Sol. for Q.43 and Q.44) 


Take the triangle to be ABC and the point P. Let PA = 3, PB = 
4, РС = 5. Rotate the triangle and P through 60? about C. 
Let A go to A' and P to P'. Then CP = CP' and ZPCP' = 60°, 
so PCP'is equilateral with side 5. So РАР! is a 3, 4, 5 triangle 
and hence ZPAP' = 90°. Hence ZPAB + ZP'AA' = 120? – 90? 
= 30°. Hence ZAPB = 150°. Now applying the cosine formula 
to PAB we have d^ = 3° + 4° — 24 cos150° = 25 + 12V3. 


C 


y = фиг ( х1) од (2х -1)° Butx > $ 


= log,;z (x 2 109, (2х-1) 


=(1, 1) or (2, 1) 
OQ=i+j and 21+) 
OP.OQ-2 3+1= 4and6 + 1 = 7. 
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47. 


Sol. 


48 


Sol. 


49. 


Sol. 


50. 
Sol. 


SECTION - D 
00014.60 
Given point is corresponding to t = 2 and I = 6t > slope of normal at t = 2 is — М 
x 
2. equation of normal is y – 6 = — 3 (x — 1) 


apu eL 
12 


= а + 12b 146. 


00005.50 

CT; = СТ = х 
АВ = 20 

АС = 11 

ВС = 13 


In ЛАВС sinA = 3 and sinB = e also 
5 65 
r r 
+ ——_ = 
sinA sinB 


11 
>r=—. 
2 


AB 


00020.00 
1 1 

g(x) = x? +x? | ах” [goat 
-1 -1 


бу 
g(x) = x°(1 + A) + В»? 


1 1 
where A = [tat ,B- [ода 
21 


-1 


1 
A= [ча ЗАЛ +Bt? Jat = Sy 
= 5 


1 
Similarly B = fla +A)(1+A)t? + ВІЗ Jat 
M 


B= (A+1)2 538-2048] 
Аз Bel! Soha Же? 
11 11 111 


1 1 
. Ж ИИ 3 15 2 10 B 
» | шин fo атте дісті; dx 
1 1 
> ІС em - 50 sq. units. 


00090.00 
Case I: When we use 6, 7 or 8 at ten thousand place then number of numbers 


=3x‘P,=72 
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51 


Sol. 


52. 


Sol. 


53 


Sol. 


54. 


Sol. 


13 AITS-FT-VII-(Paper-1)-PCM(Sol.)-JEE(Advanced)/19 


Case Il: When we use 5 at ten thousand place and 6, 7 or 8 at thousand place then number of 
numbers is 


21x3x?P4,- 18 

hence the required numbers of numbers is 72 + 18 = 90. 

00058.32 

T іш 5561 (азы! — (by? аг 85610 (a) (856! -rn/3 (by? 
[d r "a r 


both are integer. 


Т, 1 will be integral if й and T eif 


r=0, 9, 18, ..., 6561. 
Number of values of r = 591.1 = 730. 
So, number of irrational terms = 6562 — 730 = 5832. 


00672.00 

N =a(111111) is divisible by 7 x 11 x 3. 
Hence for N to be a divisible by 924, a= 4 or 8 
and a and f are roots of х2 – 11x +’ = 0 
->азр-11 

= (а, p) = (4, 7), (8, 3) 

— possible value of à = 28, 24 

=> product of à = 672. 


00100.00 
PCy = [ao + ах + ax? +... + нх | 
— | cosx eos (3T) eene ( 11002) Ju 
| 2 2 2 2 2 
Replace x by — x, we get 
2(1-х7) 9 - [a; — Q4X + ах —... + a100x °°] 
= eos ( ях) «eos -2x +2] +.. +оов(-5х+ 1997 ...(2) 
L 2 2 2 2 2 


Adding (1) and (2), we get 
21-4398) + 2(1 3x) = ағала жатақ) 
Put x = 1, we get ao + az + a4 +... + алоо = 29 


00040.00 
Let g(x) = 2007. 

X 
Let x decreases from k + 1 to k then g(x) increases from nd to ын = The increase in the 

+ 

.. 2007 

value of g(x) is | 
k(k +1) 


The increase is less than 1 if k(k + 1) > 2007 
=> К = 45, 46, ..., 2007. 
= g(x) does not miss any value as x decrease from 2007, 2006, ... till 45. 


Nea ЕШ m ЕШ _ 46, ЕШ S sd 47 БА eee 2007) ETT 
45 44 43 42 41 40 


5 EM Can never be equal to 49 
X 


— The maximum value of k is 40. 
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Physics PART -| 


SECTION – А 
(Опе or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


tf 2 SF FF 


System shown in the figure is released from rest and spool does not 
slip at any point of its motion. Thread and pulley are ideal, thread is of 
sufficient length. Which of following are correct statements after the 
spool and block are released: 

(A) Spool will keep moving toward right 

(B) Spool will leave contact with table after covering certain distance 

(C) Block will be at rest when spool will have maximum velocity. m/2 E M 
(D) 


D) Block and spool will both execute oscillatory motion and their ratio of time period will be 2:1 


m 


А non- conducting disc of radius Im has charge distributed over its surface. Surface charge 
density at a point is given by o = A—Br,0<r<l r is distance from centre. Disc is rotated 
with angular velocity @ about an axis passing through centre and perpendicular to disc then: 


A 4 
(A) Magnetic field at centre is zero if - - 5 


А 1 

(B) Magnetic field at centre is zero = 2 
NE „А 1 
(C) Magnetic moment of disc is zero if Ёл = 2 
"m „А 4 
(D) Magnetic moment of disc is zero if T = 5 


Space for Rough work 
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V, and V, are velocity vectors and @ is angle with 
vertical 


V 


(A) A man moving in positive x direction observes rain in direction of V, vector, if it moves with 
increasing speed it will observe that rain velocity vector is rotating clockwise 

(B) A man moving in positive x direction observes rain in direction of V, vector, if it moves with 
decreasing speed it will observe that rain velocity vector is rotating anti-clockwise 

(C) A man moving in negative x direction observes rain in direction of V, vector, if it moves with 
decreasing speed it will observe that rain velocity vector is rotating anti-clockwise 

(D) A man moving in negative x direction observes rain in direction of V, vector, if it moves with 
increasing speed it will observe that rain velocity vector is rotating anti anti-clockwise 


A curved smooth wire as shown in diagram is revolving with AY 
constant angular velocity about y-axis, a bead in this wire remain a) 
in equilibrium at every position then shape of wire: M 
(A) May be straight line 
(B) Parabolic 

(С) yocx* 

(D) Not possible for any shape » X 


In the figure shown, a parallel beam of light is incident on gute sie м 
the plane of the slits of a Young's double slit experiment. x 

Light incident on the slit, S, passes through a medium of 5, 
variable refractive index =1+ax(where x is distance 


from the plane of slits as shown) upto a distance '/' before ^ о 
falling on S;. Rest of the space is filled with air. а Oa |  . /.— 
minima is formed, then the minimum value of the positive 5% 
constant а is: SOFRO 


Screen 


l P 
P P 
C) — D) — 
© (0) 52 


Space for Rough work 
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The photon radiated from hydrogen corresponding to 2" line of Lyman series is absorbed by a 


hydrogen like atom x in 2™ excited state. As a result the hydrogen like atom ‘x’ makes a transition 
to nth orbit. Then 


(А) х= He,n=4 (B) х= 2 =6 
(С) х= He',n-6 (D) x= Li*,n=9 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and LIST-II. 
FOUR options are given representing matching of elements from LIST-I and LIST-Il. ONLY ONE of 
these four options corresponds to a correct matching. 


7. 


A conducting rod shown in figure of mass m and length £ 5 
moves on two frictionless parallel rails in the presence of x x B 
uniform magnetic field directed into the page. X is the load 
connected between parallel rails. The rod is given a velocity |X Vo 
v, to the right and is released at t = О match List- | and II: x ^ 
b 
List -| List — 11 
(P) | If X isa resistor (1) | The rod moves under action of 
magnetic force 
(Q) | X is ideal inductor (2) | Energy is consumed 
(В) | If X isa capacitor and rod is dragged (3) | velocity of rod increases linearly with 
by a constant force time 
(S) | X isa capacitor and arrangement are | (4) | rod oscillate simple harmonically 
fixed vertically and conductor is released 
from rest 
(А) (Р) > (1, 2), (О) > (1, 2, 4), (В) (1,2, 3, (S) — (1, 2, 3) 
(B) (P) — (2, 1), (Q) — (4, 3, 1), (В) (3, 4, 1), (S) (2, 3, 4) 
(C) (Р) —(3, 4), (О) —> (1, 3, 4), (R) (3, 2, 4), (5) (1, 3, 4) 
(D) (Р) 5 (8, 1), (О) -> (2, 4, 3, (R) —(4, 1, 2), (5) > (1, 2, 4) 


Space for Rough work 
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A cylinder fitted with a piston, which can slide without friction ЛК >o 1 
contains one mole of an ideal gas. The walls of the cylinder and 

the piston are adiabatic. The cylinder contains a resistor of M sez 
resistance R = 2.0 КО which is connected to a capacitor of capacity 

C = 75mF. Initially, potential difference across capacitor is 640/3 

volt and the switch is open. When the switch is closed for time 22.5 


In 4 minutes, the gas expands isobarically and its temperature 
changes by 72k. Heat loss through the wires is negligible. 


List — I List — 11 
(P) | The work done by the gas (in K J) (1) | 1.6 
(Q) | Increment in internal energy of the gas (inK J) | (2) | 1 
(R) | The value of y (3) | 0.6 
(S) | Energy supplied to the gas (in K J) (4) | 1.3 
(A) (P) ->(3), (Q) (2), (R) (1), (S) (1) 
(B) (P) (2), (Q) (1), (А) (3), (S) (1) 
(C) (P) (1), (Q) (2), (В) (4), (5) (1) 
(D) (P) (2), (О) > (2), (R) (1). (S) (4) 


A ray of light falls normally on an equilateral prism of refractive index u = 43 . Match the following 
table: 

i; = Angle of incidence 

i» = Angle of emergence from second surface of prism 

rı = Angle of refraction at the first surface of prism 

гә = Angle of incidence at second surface of prism 


List -1 List — Il 

(P) | Angle i, (1) |0? 
(О) | Angle ri (2) | 90° 
(В) | Angle i (3) | 60° 
(S) | Angle re (4) | None 
(A) (Р) — (4), (О) (3), (R) (2). (5) (1) 

(B) (P) ->(3), (О) (2). (R) (1). (5) (2) 

(C) (P) (2), (О) (1), (R) (8), (5) (4) 

(D) (P) — (1), (Q) (1), (В) -> (4), (5) ->(3) 


Space for Rough work 
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10. A thin biconvex lens of small aperture and having focal length 30 cm is 
cut tow ways as shown in the figure. 


Match the focal length of different combination given in list-l with their value in list-ll 


CES 


List - l List - II 


(P) 2-2 (1) | Infinite 


(Q) Т» C (2) | 30 ст 


(R) (3) | 60cm 


(S) aU (4) | 15 ст 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-VII-(Paper-2)-PCM-JEE(Advanced)/19 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. Steel has density 7800 kg/m? and will break if tensile stress exceeds 7.0x 10* N/m^. A person 
wants to make a guitar string from 4.0 gm of this steel. The guitar string must be able to withstand 
a tension of 900 N. The maximum speed of transverse wave can be x.xx x100 m/s 


12. A block of mass m is being pulled up the rough incline, 
inclined at an angle 37? with horizontal by an agent delivering 
constant power P. The coefficient of friction between the block 
and the incline is и. Find the maximum speed (in km/hr) of the 
block during the course of ascent. [Take : P = 60 W, m = 1 kg, 


и = 0.5] 
ГТТІГТТТТТТТТТТТТТТТТТТТТТТТТТ 
13. А ring of radius г and mass 2m, rests оп а rough circular track of 
radius R.A small point mass of mass т is mounted on its Nu 
periphery. If friction is sufficient to avoid any slipping then the p 
r 
minimum ratio of — for which the system oscillates for small m 
disturbances is \\ 
Wis 
14. The internal energy of a monatomic ideal gas is 1.5 nRT. One mole of helium is kept in a cylinder 


of cross-section 8.5 cm?. The cylinder is closed by a light frictionless piston. Тһе gas is heated 
slowly in a process during which a total of 42 J heat is given to the gas. The temperature rises 
through 2°C. The distance moved by the piston is given as a x 10° m in scientific notation. Find 
the value of a + b. [Take R=25/3 in SI unit, atmospheric pressure = 100 kPa] 


Space for Rough work 
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15. Consider the circuit shown in figure. With switch S, closed and 
the other two switches open, the circuit has a time constant 0.05 S 
sec. With switch S» closed and the other two switches open, the 5, 5, : 
circuit has a time constant 2 sec. With switch S3 closed and the 
other two switches open, the circuit oscillates with a period T. Ч 


Find T (in sec). (Take zx? = 10) 


16. Two identical rigid rods, each of mass 1kg & length 3m, are moving 
opposite to each other without rotation on a smooth horizontal table as 
shown. For what maximum value of 'x'for which the direction of motion — | | }--y--- 
of each rod would not change after collision, irrespective of the type of fx 
collision. Assume no sticking. 


17. A point source of power 'P' is placed on the axis of a thin 
hemispherical shell as shown. The shell has a radius of 3m and 
behaves like a perfect black body. If the steady state temperature 


of shell is T. Find T^. (Take P=240020 W , o=stefan'sconst.). 


18. A particle is projected from point'A',that is at a distance 4R from the 
centre of the Earth, with speed v, as shown. If the particle passes 


grazing the earth's surface, then it is found thatv,=l1000xN. Find the 


M 
value of N [Take ӨМ 64х10” m /s?] 


Space for Rough work 
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Chemistry PART -II 


SECTION – А 


(Опе ог More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Final product 'S' is: 
O 


| оно) 7 Pon Q— 8 R— S 
O 2 
Optically inactive diol 
(А) Compound S'is triol 


(B) OH 
6: 
HO 

(D) OH 

CH3 OH 
OH 
CH 
HO OH 3 HO 


Space for Rough work 
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20. The structures of the compounds R and S are: 
NaOH, A 
(5)С.Н,О 
Сшга! 
(R)C,H, СО ay) 
(+) Ag*/H,O 


(Intermediate 1) ett» (Intermediate II) 


(n) 


Yellow precipitate aH (T)C,H,,0 
( Achiral ) 
O 
СІ 

(A) P ina (8) 

ÓH 

СІ 
О 

(С) (р) у d 

Он 


Space for Rough work 
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21. Gentiobiose is a disaccharide incorporated into the chemical structure of crocin, the chemical 
compound that gives saffron its colour. Deduce the structure of gentiobiose from the following 
information. 


(i) Acid hydrolysis of gentiobiose yields only D-glucose 

(ii) Gentiobiose is hydrolysed by B- glucosidase enzymes (breaks - glucosidic linkage) , but not 
by с — glucosidase enzymes 

(iii) Gentiobiose is a reducing sugar and reacts with sodium borohydride 

(iv) Methylation of gentiobiose followed by hydrolysis of the glycosidic bonds yields the two D- 
glucose derivatives shown below. 


CHO CHO 
H OCH, H OCH, 
atis H4CO H H4CO H 
: : 35994 H* 
Gentiobiose NEL, но” 4 OCH, + 4 OH 
H OH H OH 
СН,ОСН, СН,ОСН, 
Which can't be the structure of gentiobiose? 
СН,ОН 
ОН 
О 
OH 
СН,ОН 
ОН О 
А о B O 
(A) 4 8 You О 
ОН 
OH OH 
OH он OH 
OH OH 
OH OH 
CH20H CHOH 
О T OH 
О ОН 
CH5OH 
ÓH O 2 
(C) б (D) O 
OH O 
OH OH OH 
OH OH 
оно" он 
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22. Which of the following is/are not lyophilic sol? 
(A) Gelatin (B) Silver sol 
(C) Sulphur sol (D) А,5, sol 


23. | A 10 mL mixture containing 0.2 g NaOH and 0.25 g Na,CO,was treated with ХХ HCl required 
15 mL of it with phenolphthalein indicator. After end point а 0.5 g NaHCO, was added and it was 


again titrated with y N HClrequired 25.5 mL of НСІ with methyl orange. Which of the following 

is/are correct? 

(A) x is almost 1.5 times of y 

(B) If in above titration x М HCI is replaced with y М HCI then for first end point it will require 
roughly 23mL of НСІ. 

(C) After first end point instead of 0.5 g if 2.5 g NaHCO, is added and fitrated with x N HCI! it 


will require 65.5 mL. 
(D) Only (A) and (B) are correct. 


24. In which of the following pair the later species is not having higher vapour pressure at a given 
temperature than former one? 
(А) C,H, and CH, (B) CH,CH,OH and CH,CH,F 
(C) Xeand I, (D) NH, and PH, 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and LIST-II. 
FOUR options are given representing matching of elements from LIST-I and LIST-Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match the list: 


List-l List-ll 
(P) | ZnCO, > Zn (1) | Calcination 
(О) | ZnS > ZnO (2) | Roasting 
(R) | Pps (high grade) — Pb (3) | Self reduction 
(S) | Cu,S > Си,О (4) | Carbon reduction 
(b) | No change in oxidation state of metal 
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Match the list- 
1151 11511 
(P) COOH (1) | The product (s) consist two 
jm @ dil. AIK.KMnO chiral centre 
A 
HOOC i) но” 
(Q) di d HN (2) | The products are diastereomers 
i HNO, > 
С iii. dil.H,SO, (long time 
о” “мн, 
(R) CH3 ЭГ (3) | The product is racemic mixture 
CY ii. H;O/Zu i > 
iii. “OH/A 
iv. CH,MgBr followed by H,O 
H 
(S) CH3 (4) | The product consist single chiral 
centre 
OsO, 
H D NaHSO, 
CH=CH, 
(5) | The Product does not consist 
chiral centre. 
(А) (Р)—>(1), (Q) — (3), (А) (4), (S)— (2) 
(B) (P) (3), (Q)—> (4), (А) (5), (S) > (2) 
(С) (Р)->(1), (Q)—> (2), (А) (4), (5)->(1) 
(D) (P) (5), (Q)>(3), (А) 5 (4), (5)->(1) 


Space for Rough work 
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2T. Match the conditions on left list with solution on right list: 


List-l List-ll 


(Р) | Has Maximum pH at the end point | (1) CH ,COOH (К,-2х107) 
when titrated against КОН 


(Q) | Has minimum pH at the end point | (2) HCN (K, =1x10") 
when titrated against KOH 


(R) | Evolve maximum heat when treated | (3) CH,COO Ма" 
with strong acid 


(S) | Evolve minimum when treated with | (4) NH (K -2x107) 
3 b 


strong acid 

(5) | NaCN 
(A) (P) (2), (Q) 5 (1), (А) (5), (5) (9) 
(B) (P) (2), (Q) 5 (1), (А) (3), (5) (9) 
(С) (P) (1). (Q) (2), (А) (3), (5) (9) 
(D) (P) (1), (Q) (2), (А) (5), (S) (9) 

28. Match the list- 
List-l List-ll 
(Radical which can decolorize acidic (Given salt) 
solution of MnO, ) 
(P) | Only acidic radical (1) Sn(NO,) 
2 

(Q) | Only basic radical (2) KNO, 
(R) | Both radical (3) ЕеС,О, 
(5) | Neither acidic nor basic radical (4) Na,CO, 

(5) | BaSO, 
(A) (P) (2), (Q) 5 (1), (А) (3), (S) > (4) 
(B) (P) (1), (Q) (2), (А) (3), (S) (4) 
(С) (P) (5). (Q) (2), (А) (3), (S) (4) 
(D) (P) (2), (Q) 5 (1), (А) (4), (5) (9) 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


A reaction 2A + В — С +2D is first order with respect to A and second order with respect to 
B. Initial concentration of A is ‘x’ while that of B is ‘2x’. Initial concentration of C is zero. If at t = 30 
minutes, the concentration of C is x/4, the rate expression for decomposition of A at t = 30 


49x 17 


minutes is ‘rate = . (Where ‘K is the overall rate constant) The value of 2 is: 


If 10 g V,O, is dissolved in acid and reduced to V~* by treatment with zinc metal, the mole of 1, 


could be reduced by the resulting V^ solution, as it is oxidised to V“*is x, then the value of 'x' 
will be? (At. wt. of V=50) 


A solution contains a mixture of Ав” (0.10M) and Не (0.10 М) which is to be separated by 
selective precipitation by adding iodide ion at which one of them gets precipitated X%of one 
metal ion is precipitated till second one starts to precipitate. The value of X is? 

[Ksp:Agl = 8.5 x 10-17, Hg,I, = 2.5 x 10726] 

The Henry law constant for dissolution of a gas in aqueous medium is 3 x 10° atm. At what partial 


5 
pressure of the gas (in atm), the molality of gas in aqueous solution will be gu 
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33 


34. 


35. 


36. 


An alloy of Pb-Ag weighing 54 mg was dissolved in sufficient amount of HNO; & volume was 
made upto 500ml. An Ag electrode was dipped in solution and then connected to standard 
hydrogen electrode anode. Then 96 of Ag in alloy will be 


-05V; E’ -0.8У, EXE. =0.06 ,Atomic weight of silver=108] 


Ас /Ag 


[Given: E 


cell 


3 
Given that crystal field stabilization energy for | Co(H,0), | * is -8800 ст", pairing energy for 


Со” is 20,800 cm ! , then the value of A, is 'x' x10? (in cm"), then value of 'x'is: 


The vapour pressure lowering of a 0.1m aqueous solution of non - electrolyte at 75°Cis 
(AH? of water-9720cal/mol and e °?% = 0.3921, R-2cal/mol/K ) 


The C - C single bond distance is1.5À . The minimum distance between the terminal cartons in 
propane is (sin 54?45' = 0.8) 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


If f(x) = j Piat, then 
1 


ШЕ )- Jann (8) (1- 


(C бод+[1)=о (D) f(x) +f 1) fano 


The equation 2sin 5 cos? 5 2sin : sin? x = cos? x – sin? x has a root for which 
(A) sin2x = 1 (B) sin2x = — 1 


1 1 
C) cosx =— D) cos2x = – — 
(С) cosx =; (D) cos2x = - 5 


The equation of the circle which touches the axes of coordinates and the line Pup and 


whose centre lies in the first quadrant is х2 + y^ — 2cx – 2cy + с? = 0 where c is 


(A) 1 (B) 2 
(C) 3 (D) 6 
sin^!x > cos 'x holds for 
1 
(A) all values of x (B)x є [o 5) 
1 
(C)x e ЕЗ ) (D) x = 0.75 


Space for Rough work 
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41. 2cot 17 4 cos ! 2 is equal to 
(A) сой! 125) (В) совес”! ЕЗ 
117 117 
(C) тал”! (55) (D) сов”! ЕЗ 
117 125 
42. The interval in which this is valid cot > > 1+соїө 
(А) O«0 «5 (B) 22622 
4 4 2 
(C)0«0«n (D) none of these 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST-I and LIST-II. 
FOUR options are given representing matching of elements from LIST-I and LIST-Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. Match the following: 


List — I List - II 
P ПИ ЕН" 
(Р) ЕА Бо) (1) | C3, о) 
х“ - 8x +15 
(Q) | Domain of -log x (2) | (0, 3] 
(R) 10:23 3) | [1,2 
Domain of Eu иы 
sin(2- x) 
(S) | Domain of log[1 — logs(x^ — 3x + 9)] (4) | (0, 3) 
(5) | 4, 1) 


Space for Rough work 
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Match the list: 


List 1 List -Il 
(P) | In a AABC if area A = а? — (b – с)?, then 15tanA is (1) 


In a AABC a = 6, b = 3 and cos(A - B) 2 then area of AABC is 


(В) | Га, b, c, d are the sides of quadrilateral, then the minimum value | (3) | З 
a? +b? +c? . 
of ———_.—— is 
d? 
(S) |APRQ is right angled triangle where P(3, 1), Q(6, 5) and R(x, у) | (4) | 8 
and area of APRQ - 7, then number of such point R is 


(5) |9 
(А) (P) — (4), (Q) > (5), (R) ->(1), (S) > (2) 
(B) (P) 2 (1), (Q) > (5), (R) ->(1), (S) A (1) 
(C) (P) + (2), (О) + (5), (В) > (1). (S) ->(4) 
(D) (P) (1), (О) > (2), (В) + (8), (S) ->(4) 
ТЕ LS , then match the following 
x 2 
List — I List — 11 


Е 
5 
о 
х 
о. 
х 


х 


: т 
sinax cosbx dx (a> b > 0) - 


20 

со-»- 8 | o0 = 8 | o0 = 8 со3--8 
м 
© 


А т 
sit Ха, 1 
(5) sin? x gx (4) m 
x 
(5) | x 
6 
(А) (P) — (1), (Q) > (2), (R) — (3), (S) > (4, 5) 
(В) (P) - (1), (О) > (5), (R) > (1), (S) > (1, 4) 
(C) (P) — (2), (Q) —> (2), (В) (2), (5) > (1, 3) 
(D) (Р) — (1), (О) > (2), (R) > (3), (S) > (2, 4) 
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46. Match the following: 


List -1 List - Il 
(P) | Lines with direction ratios (1, — c, — b), (- c, — 1, — a) and (1) | -1 
(-b, — a, 1) are coplanar then a? + b? + c? + 2abc is 
(Q) | If the lines x = ay + 1, x = by + 2 and x = cy + 3, z = dy + 4 аге | (2) | 1 
perpendicular then ac + bd is equal to 
(R) | If (a, b, c) lies on a plane which form AABC with axes whose | (3) |3 


centroid lies on (a, p, y) then 5,2,5 is equal to 
a Y 


(S) | Let [.] denotes the greatest integer less than or equal to x, then | (4) | 0 
f(x) = [x sinzx] is not differentiable if x = 


(5) |2 
(A) (P) — (1), (Q) > (2), (R) -> (3), (S) > (4, 5) 
(B) (P) (1), (О) — (5), (В) > (1), (5) > (1, 4) 
(С) (P) — (2), (Q) > (2), (В) > (2), (S)> (1. 3) 
(D) (Р) = (2), (О) > (1), (R) + (3), (S) > (1, 2) 


SECTION - D 
(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 


each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. Square of diameter of the circle having tangent at (1, 1) as x + y — 2 = 0 and passing through 
(2, 2) is 

48. In an acute angled triangle the minimum value of secA secB secC(1 + ѕесА)(1 + secB)(1 + secC) 
is k, then kis - 

49. P is any point and O being the origin. On the circle with OP as diameter two point Q and R are on 


same side of OP such that ZPOQ = ZQOR = Ө. Let P, Q, R be Z4, Z2, Za such that 
2,322 = (2 + /3)z,z,. The degree measure of Ө is a°, then a is 
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The number of solutions of 0 е [0, 27] satisfying the equation 
log 5 tan ө одл 545 + log 5 545 = 4/6 is__ 


1.5 
|= | | x? |ах where [.] is greatest integer function then the value of | is 
0 


lf |z|? + (3 - 4i)z + (3 + 4i)Z + 75 = 0 and (1 – i)z + (1 + i)Z — 16 = 0 intersect at 2; and 22, then 
the sum of the areas of the quadrilaterals having (z; + 22) and (2: - 22) as diagonals passing 
through origin is k, then k is (Two vertices of 1° quadrilateral are z; and 2 and of 2" 
quadrilateral are 2; and — 22). 


2 € 
If a is the absolute maximum value of the expression ae 223 - Ух є R, then [a]is . , (where 
X +X+ 


[.] denotes the greatest integer function) 


In a triangle ABC, side AB = 20, AC = 11, BC = 13, then the diameter of the semicircle inscribed 
in triangle ABC, whose diameter lies оп AB and is touching AC and BC is d, then d is 
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JEE (Advanced)-2019 


PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 


SECTION - A 


1. CD 

Sol. Take torque of tension about IAOR it will first clockwise and then anticlockwise torque so it will 
come to rest after covering certain distance. When spool at rest at extreme right block will also be 
remain at rest but at same initial position (according to energy conservation) 


2. BD 


| o2zrdr _ E 
Sol. Current disc to rotated i = 


шсоғағ шо 1 
неу а ASB 
2 2r 2 | L 
1 
M = У (cordr ут? 


0 


M on 4-2] 
4 5 


3 ABD 


Sol. If man is moving in positive x direction 
Р 1 V, 
Vin 
Vn 
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Sol. 


Sol. 


Sol. 


If man is moving in negative x direction 


B 

2 
tan 0 = 2 

9 
dy ox oix 
— = ---- => = 
dx в 22 
B 


Optical path length of ray entering through S, 
L al? 
x = | udx = L+ — 
1 Ін 2 
| aL’ 
Path difference of ray from S, and 5,-Ах- ES 


For minima at O 


а? 3 
25 72 
D 
Energy of nth state in H-atom is same as energy if 3nth state іп Ш“. 
A 
(P) X isa resistor 
—Bip 
ту - MB- Гу 
4 
2 mR 
у=ме T= Bp 
(Q) X is an inductor 
Же To sin ot, = BR 
00) | vmL 
х= To sin aot, @ = ка 
00) í «/ті, 
(В) 6-СУ 
гэл с” 
4 dt 
_ b 
m+ B^e'C 


Initial charge on the capacitor 4, = CV, -75х107 х = =16C 
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Sol : 


16 


Sol ! 
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The charged on the capacitor decays as 
-t/RC 


4 = Qe 
at t = 2.5In(4) minutes = 150 In(4) s 
q-16xe "? =4C > RC=150s 


2 2 
Total heat dissipated in the resistor in the given time = E =1.6k/J = heat imparted to the 


gas 

1 Work done by the gas at constant pressure = PAV =nRAT = 0.60KkJ 

2 Increment in the internal energy AU =Q -W = 1.6 – 0.6 = IKJ 

nRAT ЕТ 
А0 


3ү-1- 


SECTION - D 
00002.99 
00001.67 
00000.25 


00001.00 

The change in internal energy of the gas is DU = 1.5 nR (DT)= 1.5 (1 mol) ( 
253J/mol-K) (2K) 

= 25 J. 

The heat given to the gas = 42 J 

The work done by the gas is DW = DQ – DU= 42 J – 25 J = 17 J. 

If the distance moved by the piston is x, the work done is DW = (100 kPa) (8.5 cm?) x. 
Thus, (105 N/m?) (8.5 x 10-4 m?) x = 17 J or, x = 0.2m = 20 cm. 


00002.00 
t; = RC; te = R/L 


ЕЕ 
>LC = і = 0.1 sec -> T = en Ае 
Т = 2 sec. 


00000.73 
Impulse due to ‘N’ would act at the centre of the colliding parts 
Applying Impulse momentum theorem 


-Í N.dt =M (v-v) ---0) 
& Applying Angular impulse, angular momentum theorem 
h o -—--() 

2 12 

2 
(0 —y 
Also КЕНІ ke NN -—- (3) 
Vo 


E 
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(62) =v, з al -el 
х forv>0 zi 
«E Эр 


For inequality to hold true for all ‘e’ 


ZU d 


orx «(43-1), x, = 0.732 


17. 00008.89 
Sol. Power absorbed by shell 


Рх2л(1-со837) 
=> a 
4n 
P 
жээ мэ 
10 
For equilibrium 


> E = Зл КОТ“ 
10 


" P 240007 


== > 8.89 
30zR°0 30zx9xo 


18. 00005.66 
Sol. Applying conservation of angular momentum w. r. t. the centre of earth, 
4R x ту, sin 30 = mvR,v = 2v, 

Applying energy conservation 
1 2 GMm GMm 1 , 
(2 o) = x: 


R 4R 2 
M 4x10° 
хүүг» jes JO = a2 x1000m/s 
2R 2 
р.х = 4/2 = 5.66 
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Chemistry PART - Il 
SECTION – A 
19. AB 
Sol. 
(A) | 
C CH O 
P api 27 
он Хон T cu, 
О CH 
Ps HC 
(B) СН, СН, О 
27 27 
сн CH 2 “ен, 
Q= O pasar 
“ы 
(С) q 
СНҙ-СН;-СН;-СН;-С-н 
R= 
| HCHO, OH™ 
Ону Он Ону он 
рма 2 СНО ^ H34C—CH5-CH5 9 CHOH 
СН,-ОН СН,-ОН 
5- 
20. CD 
Sol. 
Intermediate I= 
R= 
OH ӨН 
Intermediate П= ( +) T= 
OH О 
21. АВС 
Sol. 


For A and D there is no a — linkage. 
For B part 
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СНОН 
О 
О 
OH О -- 
OH M 
OH 
OH OH OH 
OH 
s 
О 
> Он 
Q-CHs 
О 
H3C 9 
НС 
For D part 
си 
СН,ОН R | 
——Х©Ну5О, у 
OH Huet 
OH 
O—CH, E CH, „2 
н.с 
——- De OCH, H—— OCH; 
ос) «Е ог НСО H H3CO——H 
„О OCH; H OH 
HC 
OH H—+—OH 
м 
OCH; OCH3 
22. BCD 


Sol. In Lyophilic sols, dispersion medium has affinity with dispersed phase. 
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23. ABC 
Sol. 0,005mple NaQH+0.00235mole Na, CO, (0.25/106) 


so H+ required = 0.0073 mole 

0007352 xx15x10* 

х-049 

0.5gm (0.0059 mol)NaHOO, is added. so total mole of NaHCO, =0,00825 
0.00825= yx 25.5x 10° 

у-0323 


--15 
y 


0.00736=0.32xV(L) 
у-23ті 


000235тоіе of NaHCO, (already present)+0.02976 mole G mole) of NaHCO, is added so toatal NaHCO,= 0.08211 mol NaHCO, 


0,03211=0.49xV x10? 
V -65.501 
24. AC 
Sol. C4H19,CH3CH2OH, NH3 and |, have high BP so low vapour pressure. 
25. A 
Sol. ZnS —— ZnO (no reduction) 


Zn extraction does not involve self reduction 
Cu,S ——9 Си,О is пої calcination. 


26. A 
Sol. 
(P) COOH 
H OH 
+ mirror image 
HO 
COOH 
Q ; | wos 4-7 
сай” “Та р. 
С Он 
0^ NH, 
OH 
(+) 
(R) (e OH 
сн; оң; 
ae | ОН A снг 
г | 
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(S) СНз 
H D 
CH(OH) 
27. A 


Sol. (Р) — (2), (Q) (1), (R) > (5), (5) ->(3) 
HCN is a weak acid so maximum pH at end point, СНзСООН is a stronger acid than HCN, Strong 
base is CN, K, 210 *, weak base is CH,COO' as it's К,-5х1077 
28. A 
Sol. (Р) (1, 5), (Q) ->(1), (R) (3), (S) > (4) 
(1) Sn(NO,), = Sn” , NO; 
Sn” can further oxidize into Sn“ and It is basic radical NO, can't further oxidize. 
(2) KNO,=K*,NO, 
К” can't be further oxidize but NO; can be oxidize into NO; 
(3) FeC,0, = Fe^,CO; 
Ее” can be oxidize into CO, so both radical 
(4) NaCO, = Na*,CO; 
both ions can’t be oxidized further so no radical 
(5 BaSO, = Ba** ,SO; 


Ва" can't be oxidized but 5О2 can be oxidized into SO; only acid radical. 


SECTION - D 


29. 00004.00 
So. 2A + B—>C+ 2D 


X 2x 0 
X x X 
x —) Qx-— — 
( 2) ( p | 
Ж Tx 2 
2 4 4 


Rate of reaction = К( ч Ty caste 32 
Rate of decomposition of A=2x49kx*/32 = 49kx^/16 


30. 00000.11 
So.  V,O,+10H*+3Zn —2V " 45H,043Zn^ 
2V^ 421,42H,0 —94T 42VO? ЗАН? 
Add 
V,0,+6H*+3Zn + 21, —3Zn^ 43H ,042VO^ «4T 


——  ÓÁ— —— — HM ——— A ——Á——— — — — — — IR € —! 
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31. 


Sol. 


32. 


Sol. 


33 


Sol. 


34. 


Sol. 
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10 gm V,0,=(10/ 180) mol 


so moles of I, required=2 x a = L =0.11 
180 9 
00099.83 
8.5x10 


For precipitation of Ар], Г requires= шонг 1079 


-26 
For precipitation of Hg,L,, Г requires=, | E -5х107 


so first AgI will precipitate. 


Maximum conc. of T at which only AgI will precipitate=5x 10°" 
| 85x10" 
С 5x10" 


4 
so 96 precipitation OTA PAE X100-(1-07:10*100-(-17x10^)100-99.83 


Now [Ag*] =1.7x10" 


00002.97 
By Henry Law 


5/9 | 10 
5/9+1000/18 1010 


3 molal > ү = 


Put in (1) 

КЕШЕ ЕКЫ, 
1010 101 

00001.00 

Ag’ +e—> Ag 

E. =0.5=0.8+  loglAg'] 


[Ag*]-105 motte = 5 220 


mass of Ag-54x10?g 


54x10? 


96 of silver= x100=1 
54x 


02 
00021.00 

E, uic field 7 PE 

E, ааш fied 70 X (-0.4A, )+3 x PE 
CFSE-2xPE +6x(-0.4A,) 
-8800=2 x 20800 - 2.4x A, 

A, = 21000 

x = 21.000 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII-(Paper-2)-PCM(Sol.)-JEE(Advanced)'19 10 


35. 00000.54 
Sol. 254 - 


n шашин cL 
Р RITT 
Р, 97011 1 
760 2 |373 348 
P,=298torr 
298-Р 01 
228 т... 
18 


P.,,-297.46torr 
Lowering in VP=(298-297.46)=0.54torr 


36. 00002.40 
Sol. A 


ae SAE EE Oe 


HC. B СН, 


8 л(54244)- B 
АС 


Terminal carbon carbon distance= 2 x CB 
-2х 1.5 xSin(54°44') 
=2x 1.5 x0.8 A? 
-24À 
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Mathematics PART - Ill 
SECTION- A 
37. BD 
1/x x x 
1 Int -lnu -1 Int 
27 (i Gan" ЖЕТІМ хи Fo 
u 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


1) f Int b ims. ше: 
now, roo (2) ott Dn ма. к= = 
ABCD 


ТЖ 
2sin( 5 (cos? x — sin? x) = cos? x - sin? x 


Ө -1|сов2х =0 


cos2x = 0 or dne 
2 2 


ax=nn+ — 

хэ) (n, k e I) 
na т 

X= —+— 
274 


or x = 2kn+ 23 


x-D*,7 then sin2x = + 1 and if x = 2kn + (12 
2 4 3 
m 1 2x 1 
cosx = COS— = — and cos2x =cos — = – — . 

3 2 3 2 
AD 
с 
3 qx 
11 
22742 
CD 


SS | T EE 
sin ES cB X 


imi T 
sin х>- 
4 
x» sin ээх» -L andx e (0 1) 
4 \/2 | 
1 
X e| —, 1 
28) 
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41. ABD 
ЫЙ 
So.  2cot'7-2tanl = cos | —49 |= cog! (2) 
7 1 1 25 
+ — 
49 
БИЕ cost: ы ot page id елеси ES 
5 25 5 125 
" | 44 | т 
since 0«cos | — |< ~ 
125 2 
с050 = ES. баса 129 
125 177 
гайг) 
117 
42. АВС 
2 
0 cot? 9-1 9 —cot? 2-14 2c0t? | ви2-1) 
501. ЕБОР = 1 + —47-cot = 2 9 2_ 5 <0 
2cot = 2cot = 2cot— 
2 co 2 co 2 
ооо 
2 2 2 


cot >0 in 0 < Ө <л. 


. 0 е (0, л). 
43. А 
| 3 
so, (py 20020543) 
x^ +8х 415 


X+3>0 >x>-3 ..хе(-3,о) 

Also, х? + 8x + 1520 or (x+3)(x+5) #0 
Хж-3,-5. 

2. domain is (-3, х). 


(О). Domain of ./1—logg x 


1 -—logsx 2 0 = logsx < 1 
х>0 апа logax < log33 
=>x>0 andx <3 


— x е (0, 3]. 

sin(2- x) 
4-х2>0 >xe[-2,2] =D, 
-1<2-х<1 ог х<3 or x21 


(R). Domain of 


“x e [1, 3] = D2 
But sin(2 — x) #0 
>x#2 


-. domain is D, ^ De - {2} 

= [1, 2). 

(S). Domain of log[1 – Іодо(х2 – 3x + 9)] 
1 – Іодо(х2 - Зх + 9) > 0 
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loge(X — Зх + 9) < logs9 
х2 3х+9<9 


х? 3х < 0 
x є (0, 3). 
A 


(P).s- (а+ b-c) (a-b« c) 

s? = (2(s – b) 2(s - с))? 

s(s - a) (s - b) (s - c) = 16(s – 6)? (s - c 
( 


8-0)8-0) 1 
5(5- a) 16 
(anus giat 
2 2 4 
2tan— 
tanA = ЕЕ а 
i-tan?^ 15 
8 


15tanA = х 15 = 8. 
15 


(О). A= sabsine = 9sinc 


4 1-12 4 
cos(A - B) = = 
( ) 5 1+t? 5 
even a temna aBa 
2 2 3 
a=b e Ed 3002 2 — cot—=1 
a+b 2 3 9 2 3 


€ =45 > c=90° 
2 


А 9 sq. units. 
(А). In Aa+b>c and іп quadrilateral a +b + c» d 
(a-b)? + (0 – с)? + (с-а)? »0 
2(а° + b? + c?) > 2(ab + bc + ca) 
адаа? + b? + c? 
З(а? + b? + c?) > a? + b? + с? + 2ар + 2bc + 2са 
= (a +b + с) > Ф 
Зар ac? 
1 ? 


> 


о | 


n 2,241 
= minimum value 55 : 


(S). PRLQR = mmo = —1 
3x + 4y = 13 


АРОН 27 = 5 (9-4 3y e 27 


4x -3y + 52 0 and 4x - Зу - 23 = 0 
There will be two points by solving above equation we will get. 
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45. C 
Sol. (Р). Put, шинэ х we get, 
[а-л 
ü t 2 
(Q). |= ea р» dix 
2 X 
0 
Ifa»b,theni- 242-2 
4 4 2 
На«р,Шеп1-2--2-0, 
4 4 
R). [s X x = ein? - 1), emet, Ол 
A 
оо НЭЖ:! oo ЯЕ oo . 
в). (= ax = [3805 on 2 ан 24 sin3x |. 
3 X ^ 4x ал, Х 
3 x 1 л m 
= — X — — — х — = —. 
42 42 4 
46. D 


Sol. (P). 11, m, n be the d.r. of the line, then 
1-ст – бп = 0, —cl+m-—an=0,-bl—-am+n=0 
Eliminating І, m, n we get 


1 -c -b 

-c 1 -а|-0-а +b + с? + 2абс = 1. 

-b -a 1 
(Q). The equation of the lines in the symmetrical form is el БЕР | = Ён E 
апа ы _y-0 pu 

[e 1 d 
The lines are perpendicular if a. c - 1. 1 - b. d = 0. 
y a b c 


(R). The equation of plane ABC is 5.2 B +23 and (а, b, c) lies on it so, —+— B +—=3. 
Y a Y 

(S). If — 1 «x < 0, then — 1 po n кл > [x sinnx] = 0 

If O «x < 1, then 0 < ѕіплх < 1 = 0 < x Ѕіплх < 1 > [x sinzx] = 

^ f(x) 20 V x e (- 1, 1), so continuous and differentiable but 

lim f(x) 2—1 and lim f(x) = –1 

x1 


xo-t 


2. f(x) is not continuous at x = 1 and — 1 and hence not differentiable at x = — 1, 1. 
SECTION - D 


47. 00002.00 

Sol. Equation of the circle is (x — 1)2 + (y – 1)? + k(x « y - 2) 20 
As the circle passes through (2, 2) > x = -1. 
Equation x? + y? -3y + 4-0 
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48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


Rie 


9 
Radius = ,/— -4--- 
(47 2 


(diameter)? = “ч = 


00216.00 


secA secB <есС(1 + secA)(1 + secB)(1 + secC) = 


or tanA tanB tanC > 3 4/3 and sin sin 3 sin 


— minimum value - 216. 
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tan? Atan? B tan? C 


8sin? ^ sin? B sin? с 
2 2 2 


< 


C 1 
2 8 


00015.00 

Z2 _ OQ ов 

z, OP 

282: OR е?9 

24 ор” 

52:28 eee соѕ20 2+ 4/3 
z,cos?0 со520 2,4 

— сов = 2 ын — 2соз® = 2 Es 


= 2 со$20 = 1 + cos 30° > 0 = 15 


00002.00 


log = tano Ге — 46 
45 


>X ERE = -J6 
Х 


_, ХУХЭ! = —/2 
vx 
=> x(x? +x —2) = 0 
„х=0,1,—2 


but x < 0 (from (1)) 
Х--2 
log ig tano =-2 


2. two solutions. 


00000.41 
1 42 . 
pz Joco ды | гах 
ЕНЕР 


Б 1)«2(1.5- 2) 


= ( 
2. 


N 


.. (1) (x =log е tan0) 


€ ————— n MÀ MÀ M — — —————— M P M "Am 
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52. 
Sol. 


53. 
Sol. 


00052.16 
Iz + (3 – 4i)z + (3 + 4i)Z -92 =0 (1) 
(1-i)z+(14+i)Z -16-0 ... (2) 
Letz=x+iy> 2 -x-iy 

“Z+ Z =2x,Z-Z = 21у 2. (9) 
From (1), 

|| +3 (2+7) – 41 (7-2) -92=0 

эх + y? + 6x + 8у -92=0 ... (4) 
Егот (2), 


(Z+z)-i(z-z)-16=0 
=> 2х + 2у – 16 = 0 
эх-у-8 ... (5) 
=> y = (8 – х) 

г. From () and (5) 

х2 + (8 — x)? + 6x + 8 (8 - x) -92=0 

= х? + 64 — 16x + 6x + 64 - 8x - 92 = 0 

= 2x! - 18x + 36 = 0 = х? - 9x + 18-0 

=> (x - 6) (x-3)=0>x=3,6. 

г. From (5), 

y=5,2 

2.22-9- 5i = (3, 5) and zi = (6 + 2i) = (6, 2) 
Zi + Zo = (3 + bi) + (6 + 2i) = (9 + 7i) = (9, 7) 
(24 — z2) = (6 + 2i) - (3 + 5i) = (3 - 3i) 

= (3, – 3). 

Clearly, quadrilaterals OABC and ODEA are 
the parallelogram of same area. 


tan ТЕКСІН чап 05 = 2 
6 3 3 


po 
ла = (02 - 01) > tana = 3 3 
ЗУЙН 
1--х- 
3 
4/3 
=> tana=—_= 
4/3 
>a-=45°. 


Total area = 2 area of parallelogram OABC 
==2 |241 |2: sin a 


-2х J40 х./34 х-1- 
42 
= 2420 x 4/34 = 4,170 


= 4 x 13.04 = 52.16 sq. units. 


00003.07 


3x? +2х -1 
x^ 4391 
=> (y —3)x? + (у – 2)х+у + 1 = 0. 
As x eR,D20 (y - 2? - 4(у – 3)(у + 1) 20 
= 93y* — 4y – 16 <0. 
Clearly y lies between the roots. 
Roots of the equation 3y* — 4y — 16 = 0 are 


Lety - 
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4+/208 2+ 4/52 
КЕСТЕ EDS 


г. absolute maximum of the expression = 


54. 00011.00 
Sol. СТ, ш СТ» =X 


AB = 20 
AC = 11 
BC = 13 


In AABC sinA = с апа sinB = аз also 
5 65 


p end ee tt 
sinA sinB 2 
> [o] = 3. 
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TEST DATE: 31-03-2019 


Time Allotted: 3 Hours Maximum Marks: 360 


General Instructions: 


e The test consists of total 90 questions. 

• Each subject (PCM ) has 30 questions. 

e This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 


answer. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A radioactive isotope is produced at a constant rate R in a nuclear reactor, by exposing a 
precursor sample to the neutrons produced in the reactor. The radioactive isotope has a 
disintegration constant, X. 

(A) If precursor sample is placed in the reactor for a very long time, the maximum no. of 


isotope atoms produced will be = : 


(B) If precursor sample is placed in the reactor for a very short time t, the approximate no. of 
isotope atoms produced will be Rt’. 
(C) If precursor sample is placed in the reactor for N half-lives, then the activity of isotope 


atoms when it is taken out will be 5) : 


(D) If precursor sample is (i) introduced for 1-half-life into the reactor (ii) then removed for 
1-half-life; and this process is repeated many times — the activity of the sample will 


become B after a very long time, just after steps (i) and (ii) are completed. 


A particle of mass m moves along x-axis under a force which is given by: 
F(x) = -Ах { _ ek? | 


Where x is the position; while A, k are constants. If the amplitude of oscillation be a, and the time 
period be T then 

(A) T is nearly independent of amplitude a for small values of a 

(B) T is nearly independent of amplitude a 


(C) Т о – Ak for small values of amplitude a 
(D) То Ар for large values of amplitude а 


Sound waves are incident normally onto a wall and are completely reflected off the wall. The 
waves have constant amplitude and have a fixed wavelength. It is observed that there is no 
sound at a point P, which is initially at a distance Lo from the wall. The wall is slowly moved 
forward with uniform acceleration, and at a time to after it starts: it is observed that the speed of 
the wall is Vo and there is maximum sound at P. Which, of the following, is/are possible? 


(A) The wavelength of sound can have the value Voto Е 


(В) The wavelength of sound can be Зав. 
5v ot 

C і. = 200 

(С) Лиг 

(б) Lo = Voto 
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A metallic sphere having density p, falls in glycerin of density py, which is kept in a cylindrical 
container of radius R and a very large height h. Assume that the acceleration due to gravity is g, 
that the radius of the sphere is a and that the viscosity of glycerin is very large (n). 
2 
(P The terminal speed of the sphere is v, = Ер, -р, js 
1 


2 
(Q) The terminal speed of the sphere v, < <р, «ШЕ, 
n 


(R) The viscous force acting on the sphere is блцау. 


(S) The viscous force acting on the sphere is greater than блцам. 
Consider the statements ABOVE and select the correct option BELOW 

(A) P & R are correct 

(B) Q & S are correct 

(C) P & S are correct 

(D) Q & R are correct 


A uniform metallic bar of mass m, length L and cross- A B 
sectional area ‘A’ is acted upon by force 2F, F as shown p— > 2Б 
in the figure — acting along its length. There is no friction 
between the bar and the ground. Young’s modulus of 
elasticity of the material of the bar is Y. 


7747777777777777777777777777777777і 


(А) The longitudinal stress within the bar is uniform and has the value T 


(B) The longitudinal stress within the bar is uniform and has the value К ) 
(C) The longitudinal stress within the bar becomes zero, at the ends A & B. 


(D) The average longitudinal strain in the bar is less than A 


In a Young's double slit experiment, the fringe pattern is observed on a screen placed at a 
distance D from the slits. The slits are separated by a distance d, and are illuminated by 
monochromatic light of wavelength à. The length of the slits is £, / is usually much greater 
than d. The slit width w is extremely small, and the slits are otherwise identical. 


(A) The intensity falls to = its maximum value at a distance of from the central point. 


(B) If the width of one of the slits is doubled (compared to the other), the intensity of the 
maxima decreases, and that of the minima also increases. 


(C) If the length of the slits is decreased so that it is almost equal to w, the intensity of the 
maxima remains unchanged. 

(D) If the length of the slits is decreased so that it is almost equal to w, the fringes become 
curved. 


There are two Vernier Calipers both of which have 1 cm divided into 10 equal divisions on the 
main scale. The Vernier scale of one of the calipers has 25 equal divisions coinciding with 27 
divisions on the main scale; while the Vernier scale of the other has 25 divisions coinciding with 
23 divisions on the main scale. You have to decide which pair of data correspond to which 
calipers by referring to the figures below: 

2 


3 4 5 
ши 11111111 
Merrett 


ШШ 
0 5 10 15 20 25 


Vernier calipers C, 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII-PCM-JEE(Main)/19 4 


4 


Lu П vale 


10 15 20 25 


Vernier calipers Cz 
(A) The smallest reading that can be taken on С; is 0.004 cm. 
(B) The smallest reading that can be taken on C» is 0.008 cm. 
(C) The reading indicated by C4 is 2.552. 
(D) The reading indicated by C; is 2.548. 


A cubical block is suspended by a uniform light wire. The wire vibrates in its 8" harmonic in 
unison with a tuning fork. When the block is completely immersed in water, it is found to vibrate in 
its 10" harmonic with the same turning fork. Find the specific gravity of the block. 


(A) 07 
(B 14 
(С) 28 
(D 5.6 


A satellite orbits a spherical planet close to its surface, in a circular path, with an orbital speed vo. 
Calculate (approximately) the impulse per unit mass to be delivered to the satellite in the direction 
of its velocity, so that it reaches a maximum altitude (above the planet's surface) equal to its 
radius. 


(A) | 0.3vo 
(B 0.15 vo 
(C) 0.6 Vo 
(D) 0.075 vo 


Two equi-convex lenses of focal lengths 20 cm and 30 cm respectively are placed at a separation 
'd' with their principal axes coinciding. An object placed at a distance ‘u’ from the first lens, forms 


an image at a distance 'v' from the second lens. Find the ratio ыг if it is observed that u and v 
и 


have the same set of values for d = 30 cm, 60 cm, 120 cm and 150 cm. 


(A) 1/2 

(B) 2/3 

(C) 2 

(D) 3/2 

Three equidistant slits are illuminated by a monochromatic <---р----- 
parallel beam of light falling normally onto them. Тһе с 

screen is parallel to the plane of the slits and the slit d T 

separation d << D, the slit-screen separation. The | 


observation point P is directly opposite A. It is given that 


BP — AP = T À being the wavelength of light. Find the A d 


ratio of the intensity at P when all slits are open to the 


intensity at P when only one slit is open. Sereen 


Oo со 


A 
B 
С 
D 


жеты ры данх, 
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An electron moves in a circular orbit in a region containing a uniform magnetic field, B. Assume 
that Bohr's rule for quantization of angular momentum is valid. The flux of the magnetic field 


through the electron's orbit varies in integral multiples of нэ where h is Planck’s constant, e is 
e 


the electronic charge and à is a constant. Find à. 


(A) 0.5 
(B) 2 
(C) л 
(D 2n 


The electric field at a point associated with a light wave is given by 
E- (2005 )sin(2 x10*s)t . cos(7x10"s"')t 4 оо ein x10"s)t.sin(6x10%s")t. 
m m 


If this light falls on a metal surface having work function 1.9 eV, then find the maximum KE of the 
emitted photoelectrons. Take h = 4.14 x 1077 eV-s. 


(A) 2eV 
(B 25eV 
(C) 4eV 
(0) беу 


Figure shows а closed loop of wire that consists of a pair of 
equal semicircles, of radius R, lying in mutually perpendicular 
planes. The loop was formed by folding a flat circular loop along 
a diameter until the two halves became perpendicular to each 
other. A uniform magnetic field of magnitude B is directed 
perpendicular to the fold diameter and makes equal angles (of 
45°) with the planes of the semicircles, initially (t = 0). The loop 
is rotated at a constant angular velocity œ about the fold 
diameter. This induces an emf, which causes a current to flow 
in the wire. The resistance per unit length of the wire is à. The 
magnetic moment of the loop is 


ВлВ?ю . 
(A) sinat 
24/22. 
3 
(B) Bah 9 cos at 
3 
(C) Ban ? cos 2 
3 
(D) ша) 


A rectangular loop of М closely packed turns is positioned 


near a long straight wire as shown in figure. The rectangular мі жан 
а 


loop performs linear SHM with its distance ‘a’ varying as: a 
= a + Asinot, where A << a ог b. The induced emf in the 
loop has the peak value. 


(ay 0“ | 3 Ao 
2л | а, 


ваа "b 
(8) 2n EXE 


N turns 


um M MÀMÀÀÀM M — M À— a M — uÓ M $E R$ MM 
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(C) ы : |» 


2л | (a) +b) 
(0) ЕНДЕЙ 
2л | ay 
16. In the figure, two straight conducting rails form a right 42008 wo NCC E оф e: 


angle. A conducting bar in contact with the rails starts at 
the vertex at time t = 0 and moves with a constant velocity 
of v along them. A magnetic field B is directed out of the 
page. The current in the loop is (A = resistance per unit 
length of the rails and bar). 


2B е 
(А) = ........... 
Ву 
ШИДЕН 
(C) 2 
2Ву 
ШИДЕН 
17. In the figure, а 120-turn coil of radius 5 ст and resistance 3.6 


Q is wrapped around a long solenoid of 250 turns/cm and 
diameter 4 cm. The axis of the coil and the axis of the solenoid 
make angle of 30° with each other. The solenoid current drops 
from 1.5 A to zero in time interval t = 25 ms. Find the total 
charge that flows through the coil. Take z^ = 10. 


(A) 2x10°C 
(B) 4x10°C 
(C) 243 x10°C 
(D .,3х10%С 
18. Figure shows a annular disc of outer radius R inner radius r, 
and uniform surface charge density. Total charge is q. The б 
potential at the centre is kq E = | where г” is 
r 4лв, 

R+r 
A peu 
(A) 2 

R-r 
B EE 
(B) 2 
(С) R+r 
(D) R-r 
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The initial charge on each 2uF capacitor is 6 uC, in the steady 
state. A dielectric slab of dielectric constant K = 4 is inserted slowly 
between the plates of the lower capacitor at a constant velocity so 
that its capacitance changes at a constant rate of 2uF/s. The 
current through the circuit, when the ratio of the voltages on the 
capacitors is 1 : 2, is 


(A) — 1.5pA 
(В) 3pA 
(С) 2р 
3 Hu 
4 
О) Хи 


In figure, block 1 of mass т; slides along an x axis оп а 
frictionless floor at speed 9 m/s. Then it undergoes a one- 
dimensional elastic collision with stationary block 2 of mass 
ms = 2m,. Next, block 2 undergoes a one-dimensional | — — — — — — — — — yx 
elastic collision with stationary block З of mass тз = 2 Mo. 

Read the following four statement(s) which refer to the 

situation when the collisions are over. 

(P) Block 3 has a speed of 4 m/s 

(Q) The speed of Block 3 is less than the initial speed of block 1 

(R) The momentum of block 3 is greater than the initial momentum of block 1 

(S) The KE (kinetic energy) of block 3 is less than the initial KE of block 1 

Select the correct option BELOW after considering the statements above. 

(A) Only P, Q are correct 

(B) P, Q, S are correct 

(C) О, В, S are correct 

(D) All the statements are correct 


Three flexible chains A, B & C, hanging from the ceiling by means of hooks are joined at their 
lowest points: all the three of them are horizontal at the common joint & make 120? with each 
other, in the horizontal plane. The chains A, B make 30? with the vertical at the ceiling, while 
chain C makes 60? with the vertical at the ceiling. The masses of the chains are Ma, mg, mc. The 
ratio m4 : mg : mc equals 


(A) 13:8 
(B) 1:1:3 
(C)  48:48:1 
(D) 3:3:1 


А uniform beam of mass mis inclined at an angle 
8 to the horizontal. Its upper end produces a 90° 


bend in a very rough rope tied to a wall, and its r 

lower end rests on a rough floor (see figure). If N 

the coefficient of static friction between the beam N Y 

and the floor is р then the maximum value of M is NA 

given by the expression \\ 
m(2u—cote \\m 

Ay Шы! м) ҮҮ 
2(со10-4) \\ 

0/NN 

B) | Mec а” 

(1-3u) 
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m(2u —tan 
с) фе єн 
2(іапӨ-н) 
m 
(D) M< 
(1-3u) 

23. The output current of a 6096 modulated AM generator is 1.5 A. If the generator is additionally 
modulated by another radio wave of modulation index 0.7, the new modulation index is (in 
percentage) 

(A) 20% 
(B) 92% 
(C) 80% 
(D) 55% 
24. N moles of an ideal diatomic gas is in an enclosed rigid volume at temperature T. Some heat is 


supplied to the gas, and it is observed that 3 moles dissociate into atoms while the temperature 


remains constant. If heat supplied to the gas is Q then 


A) Q FORL 
6 
8 
(B Q=5NRT 


25. A uniform solid cone of height H is cut at a distance x below its vertex, parallel to its base and the 
upper part is discarded. The C.M. of the remaining part is found to be 50% lower, w.r.t. to the 


base. The ratio, rao satisfies. 


(A) 7r? -8r* =1 


1 


(€) reg 


(D) 77° - 6r* 21 
26. From a solid sphere of mass M and radius R, a spherical portion 


of radius 2 is removed. The diameter of the cavity so formed 


coincides with a radius of the sphere. vo was the escape speed 
of a particle projected from the surface of this sphere without 
cavity. Then the velocity v' that must be given to a particle along 
OA so that it can just reach A, starting from O within the cavity, 


is: 

(A) Vo 
Vo 

e = 
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ы Ы isle 


(D) 


C 
A mixture of n, moles of a mono atomic gas and n» moles of a diatomic gas has соо -1.5. 


Then, d equals 


2 
= а — pr 
о 2 № 


А 
В 
C 
D 


P— om 
Sew mn 


The angular width of the central maximum of a diffraction pattern of a single slit pattern is 60°, the 
slit width being 1 um. A double slit experiment is now performed with the same wavelength of 
light and the same slit widths and it is found that the 10" interference maximum is not formed, but 
all lower maxima are visible. The separation between the double slits is 


(A) | 9um 
(B 10pm 
(C) | 20um 
(D 10-3шт 


A Carnot engine converts = of the available heat into work. Keeping the temperature of the 


reservoirs the same, two Carnot engines are used to replace the single Carnot engine: the heat 
rejected by the first is equal to the heat input to the second and the heat rejected by the second is 


to the lower reservoir. The efficiency of the second engine is 9.09% (i.e. =) The efficiency of the 


first engine is 


(A) 11% 
(В) 29% 
(C) 12% 
(D) 31% 


An АС source producing еті e = е, cos(100xs )1--е, сов(500л5 ')t is connected in series with 
a capacitor and resistor. The steady state current in the circuit is found to be 
i-i, cos| (1 00ns ')ї+ 9 | +i, cos| (500 ns ')ї+ %| 


(А) iy > i2 
(B) iy =i 
(C) iy «io 
(D) The information is insufficient to find the relation between і; and і». 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


What is difference in the density (gm/litre) of dry air at 1 atm and 27°C and moist air with relative 
humidity 40% under same condition. Given that the vapour pressure of water is 19 torr at 27°C 
and dry air has 80% N» and 20% by volume. 


Таке R= 5t atm mol” K ) 


A) 2.32 x 10° g/L 
B) 6.24 x 10° g/L 
C) 1.64 x 10? g/L 
D)  438x10?g/L 


h 

) HCHO + 50% conc. NaOH > 
) Ра + OH > 

) Br +BrO3 +H* —> 

) H20, Ms 


2 moles of an ideal gas is slowly compressed from 1.2 L to 0.6 L at a constant temperature of 300 
K. Calculate the work done by the gas in this process. 


(A) 4.59 kJ 
(B) 3.48 kJ 
(С) 5.35 kJ 
(D) 0 


Which one of the following statements is incorrect? 

(A) For СНҘСОСН; and CHCl; solution, ДН, цол < 0 and АУ <0 

(B) When mercuric iodide is added to an aqueous solution of KI then freezing point of КІ 
solution is raised and its boiling point is lowered. 

(C) NaCl is less soluble in acetone than H20. 

(D) For H20 апа (CH3)3COH solution, АН 


solution 


solution < 0 and АУ, шоп < 0 Ы 
(i) Sg + NaOH (aq) — 

(ii) SF4- НО (lig.) —> 

(iii) NazS2O3 + НСІ (aq) ——> 

(iv) Нг5(ад) + SO2(g) > 


Which of the above reaction give one of the product as precipitate? 
(A) (i) only 

(B) (i) and (iii) 

(C) (iii) and (IV) 

(D) (ii) and (iv) 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


36. 


37. 


38. 


39. 
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CONH, Р,О, 


(i) Br, +KOH+A 


қ о 
(ii) CHCI, +KOH + A 
Which statement is incorrect: 
(A) Reduced product of P and Q will be metamers to each other. 
(B) By dry distillation of hydrolysed products of P with Са(ОН)>, gives benzophenone. 
(C) Hydrolysed product of О, reacts with МаМО, + HCI followed by reaction with phenol, give 
orange red dye. 
(D) Electrophile involved in the formation of Q is dichlorocarbene. 


Match each of the following four structures with one of compounds A - D, on the basis of the 
following experimental facts. Compounds A, B and C are optically active but compound D is not 
compound C gives the same products as compound D on treatment with periodic acid, but 
compound B gives a different product. Compound A does not react with periodic acid. 

H»C—OH СН,ОСН, CHOCH; СН,ОСН, 


не—осн, H OH H OH uo осн, 
ae H OH HO H 0, 
Н,С--ОСН, СН,ОСН, СН,ОСН, н,5--он 
(1) (M) (ШІ) (ІМ) 

(А) A — (11), B — (II), C — (1), D - (IV) 

(B) A — (1), B — (D), C — (IV), D - (II) 

(C) A — (1), B - (IV), C - (III), D — (II) 

(D) A — (1), B - (IV), C - (Il), D — (III) 


How many of the following give colourless gas/gases with conc. H2SO,? 
Н:С:О,, NaCl, КІ, НСООН, KCIO3, Ма:СОз, KBr, МазРО:, K4[Fe(CN)g] 


999 
oo 


Which type of crystal systems (of the following) have all their interfacial angles right angle? 
(A) Triclinic 

(B) Monclinic 

(C) Orthorhombic 

(D) Hexagonal 
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40. 


41. 


42. 


43. 


44. 


A € — € €— € M M M — A — € 
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Р — > 


For the above plot of the compressibility factor Z versus P for few gases, which of the following 


statement is incorrect for a van der Waal’s gas? 

(A) The plot | is applicable provided the van der Waal's constant a is negligible. 
(B) The plot Il is applicable provided the van der Waal's constant b is negligible. 

(C) The plot III is applicable provided the van der Waal’s constant a and b are negligible. 
(D) 


The plot IV is applicable provided the temperature of the gas is much higher than its 


critical temperature. 


Solid Вар; is added to a solution containing 0.1 mole of sodium oxalate solution of 1 litre until 
equilibrium is reached. If the Ksp of ВаҒ; and ВаС:О4(6) is 10° and 10” respectively. Assume 
addition of ВаҒ; does not cause any change in volume and no hydrolysis of any of the catons or 
anions. If conc. of Ва”? ions in resulting solution at equilibrium is represented as 2.7 х 10”, then x 


is...... (Given: 4116 210.77) 


(A) 3 
(B) 3.5 
(C) 5 
(D) 5.4 
Which of the following involves carbon reduction during extraction of metal from ore? 
i) Bauxite — Al (ii) Copper pyrites — Cu 
iii) Haematite — Fe (iv) Galena — Pb 
Carnelite - Mg (vi) Sylvine — K 
) Cassiterite — Sn (viii) ^ Zinc blende — Zn 


(iii), (iv), (vii), (viii) 
(iii), (iv), (vi) 

(i), Gi), (iii), (iv), (viii) 
(i), (ii), (iii), (viii) 


Select correct orders of the properties given below: 

(A) CH2F2 > CH3F > CHF; > СЕ,, decreasing C — F bond length. 
(B) CCl, < CHCI < СНСІ < CHCls, increasing dipole moment. 
(C) LiCl < NaCl < KCI < RbCl, increasing melting point. 

(D) СОР, < СОСІ, < COBro, increasing XOX bond angle. 


ооо» <=.< 
er ra Ка == 


Which of the following can give two gases on heating? 
(A) | Zn(ClO3) 

(B) NH4CIO, 

(C) K;Cr20; 

(D) KMnO, 
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45. In the reaction: А + 2B ——9 Product 
Rate -K[A][B] 
The initial conc. of both A and B are ‘a’ molar. The graph of conc. of B vs. time is 
(t, =t, for A) 


[B] 
(A) | 


t — Ч 
a 
[B] 
(B) | 
t —> Ч 
a 
[B] 
(С) | 
t —> Ч 
a 
[B] 
(D) | 
t— > t 
46. Which of the following statement is correct? 
(A) Brownian movement is more pronounced for smaller particles than for bigger ones. 


(B) Sols of metal sulphides are lyophilic. 

(C) Schulze-Hardy law states, the bigger the size of the ion, the greater is its coagulation 
power. 

(D) Charcoal absorb chlorine more strongly than hydrogen suphide. 


47. Ammonia gas is prepared by: 
(A) Reduction of sodium nitrite or sodium nitrate by the reaction of zinc dust and NaOH. 
(B) Hydrolysis of calcium cyanamide. 
(C) Heating ammonium chloride with slaked lime. 
(D) All of the above. 
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48. 


49. 


50. 


51. 


52. 


Which one of the following statements is incorrect? 

(A) In the aluminothermite process aluminium acts as reducing agent. 

(B) Lead is extracted from its ore by both carbon reduction and self reduction. 

(C) Extraction of gold involves the leaching of ore with cyanide solution followed by reduction 
with zinc. 

(D) In Hall-Heroult process, the electrolyte used is a molten mixture of alumina, NaOH and 
cryolite. 


FeCr,0, +Na,CO, + О, — =" [X] —9 [Y]—g;5 [Z] 


Н,О H203 
Which of the following statement is true for the compounds [X], [Y] and [Z]? 
(A) In all three compounds, the chromium is in +6 oxidation state. 
(B) [Z] is a deep blue-violet coloured compound which decomposes rapidly in aq. solution 


into Сг? and dioxygen. 

(C) Saturated solution of [Y] gives bright orange compounds chromic anhydride with conc. 
Н:504. 

(0) All of these 


Co-ordination number of Cr in CrCl3.6H2O is 6. The volume of 0.1 М AgNO; needed to precipitate 
the chorine in ionization sphere in 200 ml of 0.01 M solution of the complex can not be: 


(A) 60ml 
(B 40ml 
(C) 80ml 
(0) 20ті 


1 
Graph between logK and теге K is rate constant (6!) and T is temperature іп (K)] is a 


straight line with ОХ = 5, Ө = tan” E . Hence Ea and logA respectively will be: 


(A) 2.303 x 2 cal, 5 
(B) -2 cale? 
2.303 
(C) 2 cal, 5 
(D) None of these 
Total number of stereoisomers for the complex [Pt(NH3)2(NO3)2 CIBr] is: 
(A) 2 
(B) 4 
(C) 6 
(D) 8 
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54. 


55. 


15 


Major product of the following sequence of reactions could be: 


CrO, /H* NHOH н,50, 
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Choose the correct optically active isomer of СНО that gives a positive Tollen's test and does 


not racemise in base. 
H4C—CH.5—CH5—CH— CHO 


A | 
(А) СНз 
| 

(B) H3C-——CH»—CH—-C СН, 

CH3 

НаС--СН,--СОСН--СН;-СНО 

(С) 

CH3 

CH3 
(D Н,.С-4СН--СН--СН, 

CHO 

Which of the following statements are correct? 
(i) Sucrose is dextrorotatory but after hydrolysis the mixture aquires a levorotatory nature. 
(ii) In amylopectin branching occurs by С; — Се glycosidic linkage. 
(iii) Glycine is a optically inactive amino acids. 
(iv) Pernicious anemia is caused by deficiency of Vitamin B42. 
(A) (i) (ii), (iii); (iv) 
(B) (i), (iii), (iv) only 
(C) (ii), (iii), (iv) only 
(D) (i), (ii) only 


5(————oRRB————RR——————————————————— "—4€——: 
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56. 


57. 


58. 


59. 


60. 


Which of the following reacting substances will not liberate ethyne gas? 

(A) CHsCI and Ag 

(B) СаС» and Н;О 

(C) CHI; and Ag 

(D) Vinylic chloride heated with sodamide followed by reaction with water. 


Вг, - HjO—— X+ Y 


X and Y are respectively: 
(A) HBr, HOF 


(B) HBrO, HF 

(C) НВгО», HF 

(D) НВгОз, HF 

Number of orbital(s) in zinc having at least one angular node: 

(A) 11 

(B) 7 

(C) 6 

(D) 5 

Which one of the following statements is correct? 

(A) Potassium iodide solution reacts with FeCl, (аа) to form precipitate of Fels. 

(B) XeF, reacts with silica to form a compound in which the oxidation state of Xe is 8. 

(C) Anhydrous ferric chloride is prepared by heating hydrated ferric chloride with thionyl 
chloride. 

(D) Iron reacts with Cla to form FeCl». 


Which is the correct statement for positive deviation of solution from Raoult's law? 

(A) The energy released in solvation exceeds the energy used in breaking up interaction 
/intermolecular forces. 

(B) Solute — solvent interaction is weaker than their own interactions (like particle 
interactions). 

(C) Volume would contract during formation of solution. 

(D) Boiling point of solution will be higher than expected. 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. A value of 0 for which “ни is purely real, is 
i. ur 
® 5 
e. ec 
ШІ 55 


1 
62. If n e N and fe* -x"dx = 120 - 44e, then n is 
0 


CEEE 
о ль со 


63. If function g(x) = x? + е“ and f(x) = g (х), then the value of f'(1) is 
1 
А ES 
(A) 4 
(B) 4 
1 
С 
(0) 34 4e* 
(D | 344e' 


64. If x, y, z e R* and 16(16x? + y? — 4xy) = z(16x + 4y — z), then 
A) у, 2, xare in A.P. 
B) y, 2, x are in G.P. 
C) X, y, zare in А.Р. 
D) x, y, z are in С.Р. 


( 
( 
( 
( 


65. The value of the expression BS) + sean is 
(A) 2 
4 
(B) T 
(С) 43 
1 
(р) xci 
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66. Тһе coefficient of x? in (1 + x + x? + x°)! is 
(A) 2,620 
(B) 2,682 
(C) 2,820 
(D) 2,882 
67. The number of irrational roots of the equation 


x? — Зх + 1)(x? + Зх + 2)(x* — х + 20) = -30 is 


SOUS 
ON AD 


68. If tan(x cos Ө) = cot(x sin Ө), then cos? (o 2 z) is 


1 
А 22 
А) 16 
1 
в йг 
(В) 8 
1 
С ES 
© 4 
1 
D ыг 
0) > 
69. Let d=ai+2j-3k, b=i+2aj—2k and С =21-о]+К where a є В. 
if (Ax b)x (bx 6é)} x (б ха) = 0, then the value of a is 
2 
A = 
(А) 3 
3 
B bad 
6 > 
3 
C bd 
© 3 
4 
D = 
(D) 3 
70. If ax? + 2hxy — ay? = 0, a > 0, represents a pair of straight lines forming with 2x + Зу = —8 an 
isosceles triangle which is right angled at origin, then (a + h) is 
(A) 7 
(B) 17 
(C) -7 
(D) -17 
71. If real numbers x and y satisfy x? + y? — 16x + 30y + 280 = 0, then maximum value of 
(x? + y9* is 
(A) 15 
(B) 20 
(C) 25 
(D) 30 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


72. 


73. 


74. 


75. 


76. 
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The value of tan 5.) заа" (S) eem 3. ап EAT xm oo equals 


(A) tan! (3) 


(B) tan” (4) 


(С) tan” Ө 


(D) tan” (3) 


In a AABC, b = 10 units, c = 24 units and area of triangle is 120 square units (where b is side AC 
and c is side AB). If 'd' is the distance between vertex A and incentre of the triangle, then the 
value of d? is? 


(A) 32 
(B 36 
(C) 40 
(D) 44 
х%+1 xy? xz? 


The number of positive integral solutions of the equation | ху у? +1 yz? |=37 is 


xz ay до 


Radius of largest circle which passes through the focus of the parabola у? = 5x, and is contained 
in the parabola, is 


(A) 4 
21 
e = 
(С) 5 
26 
0) = 


The digits 1, 2, 3, 4, 5, 6, 7 and 8 аге written in random order to form an eight digit number with 
distinct digits. Then the probability that this number is divisible by 36 is 

11 

56 

3 

14 

13 

56 

1 


0) 4 
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77. 


78. 


79. 


80. 


81. 


82. 


2 2 


A straight line PQ touches ellipse X,Y — -1 and circle x? + y? = 4. RS is a focal chord of 


(зу (0) 
ellipse. If RS is parallel to РО and RS meets the circle at points R’ апа S’, then the length of R'S' 
is 


(A) 1 unit 

(B) 2 units 
(C) 3 units 
(D) 4 units 


Let x, y, 2 and w be whole numbers. Then the number of 4 digit numbers 'xyzw' that can be 
formed such that x < y andz > wis 


(A) 1,008 
(B) 1,296 
(C) 1,620 
(D 2,025 


х2 2 


Let P(3 sec о, 2 tan о) and Q(3 sec р, 2 tan р) be two points оп hyperbola Н, i aue =1 such 


2 2 
that а – В = = If PQ is tangent to hyperbola H, i ue = 1, then eccentricity of hyperbola Н» 
a 
is 
410 
ха 
2 
В E 
(B) B 
413 
ГА са 
(0) 5 
43 
If matrix A = [aj], „4 such that a, = | ' | = | and det(adj(adj A)) = 3% then k is 
а * 
(A) 12 
(B) 20 
(C) 28 
(D) 36 


4 
2 


e equation of the image of the plane x – 2y + 2z -32 0 іп the planex+y+z+1=Ois 
(A) Х-8у-42-7-0 
(В) Х-8у-42-11-0 
(С) х-8у-42-7-0 
(D) x + 8у – 42 – 11 = 0 


The proposition ~(р v а) v (~р л а) is logically equivalent to 
(A) р 

B) p 

(C ~q 

(D) а 
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83. 


84. 


85. 


86. 


87. 


88. 
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The mean of 5 observations is 4 and their variance is 5.2. If three of these observations are 1, 2 
and 6, then the other two are 


A balloon is observed simultaneously from three points A, B and C on a straight road directly 
under it. The angular elevation at B is twice that of A and at C is thrice that of A. If distance 
between A and B is 200 metres and distance between B and C is 100 metres, then the height of 
balloon is given by 


(A) 50m 
(B) 5043 m 
(C) 100m 
(D) 1004/3 m 
зүг Eu 
The value of lim (1+4х + х?)х - (1+ Ax —5x?)» is 
xo! X 
(A) Бе" 
(В) бе" 
(C) 7e 
(D) Ве“ 


If the number of points of discontinuity and number of points of non-differentiability of 

f(x) =minimum{sinx, sin“ (cosx)] in (0, 2x) are p and q respectively, then ordered pair (p, q) is 
(A) (1,2) 

(B) 
(C) (0,2) 

(D (0,3) 

Let f: В > R be a function defined by f(x) = —? — 3x? — 6x + 1. Number of integers in the solution 
set of x satisfying the inequality f(f(x° + f(x))) > f(f(-f(x) — x°)) is 


ОО C 


| сов(9х) -cos’ хах equals 
sin(8x) sin? x 
ies Ste ые ЖЕ ы 
8 
sin(8x)-cos® х : 
8 
cos(8x)-sin® x 
азаны eG 
8 
cos(8x)-cos® x 
жиш 


(A) 
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89. A continuous function f : А  R satisfies the differential equation f(x) = (1 өзі ш al, 
then f(—3) is 
1 
a = 
8 
(B) 5 
1 
с 5 
5 
(D) 5 


90. Consider two curves С; : y = e* and Со:у-е > where t е R*. Let S be the area bounded by C4, 
C» and y-axis. Then lim (S is 
to0 \t 


А 5 

| 
в 5 
с) о 
(D) 4 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION - A 

1. D 
Sol. aN =R-AN, 

dt 

Solving, 

R -M 
N- 30 -e™) 


If the process mentioned in option (D) is performed a large no. of times and the activity when 
introducing into the reactor is Ao, then: 
Just after withdrawing from reactor, the activity is: 
дэ лын 
2 2 


and after one 5 - life outside it should be Ao: 


Ay зон ог А, ыы 
474 3 
2. C 
Sol. For large values of x, { eh? | 25 


2 
For small values of x, 1 -е* | = kx?, 


Thus for large x (and ‘a’) it is like SHM; for small values the time period сап be determined from 
dimensional analysis: 
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3. B 
Sol. It is clear that there is a pressure antinode at the wall and there is pressure node at P when it is 
silent (no sound). 


So, L, = (2m--1)7. m - integer and à = wavelength of sound. 


Further: L, E = п, n = integer . 


Taking the difference and considering different values of m, n we arrive at the conclusion. 


4. B 

Sol. As the radius of the container is finite, the viscous force becomes larger then that predicted by 
Stokes' Law. 

5. D 

Sol. The stress is compressive on the left end, tensile on the right. 

6. D 

Sol. | When the slits have unequal widths, maximum intensity = k'(A, + A,) 


minimum intensity = К'(А, -A,) 

Where А;, A» are individual amplitudes. 

When the length of the slits is decreased, there is less light at the maxima and the fringes 
become curved. 


7. A 
Sol. The reading on C4 is = 2.5 нө - рчл = 2.548 cm and the reading on 


C2 is = 2.6+6x(1-22 «o: = 2.552 cm. 


8. С 


Sol 6.38 110, 
| ° ANu yu 


iE 427 (р. Pw) V, 


T, (10 P.V; 
Ps 28. 
Pw 
9. B 
Sol. Applying conservation of Angular momentum mv, .r =mv,.2r у, 
а : 1 GMm 1 , GM 
Applying conservation of energy, 2 mv; E ту; 2r m. 
2у С 
Solving, v, =—. 
' 48 
The impulse per unit mass = "v: "Vo | 2r! 
V2 
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Sol. 


Sol. 


12. 


Sol. 


13 


Sol. 


14 


Sol. 


Sol. 


16. 


Sol. 


3 AITS-FT-VIII-PCM-JEE(Main)/19 


D 

The object and image positions relative to their closest lenses do not depend on the separation 
between the two lenses. So the rays between the lenses are parallel. Object is at the focus of the 
first lens and image at the appropriate focus of the second lens. 


C 
d 3. 
BP — AP = —=— iven 
2р 4 (given) 
2 
СР-АРЫ 2-4 
2D 


Resultant amplitude at P is A’, where A? =(A+A) +A? 


B 
2 
mv evB E 
mvR - ni ...(2) 
2n 

Dividing (2) by (1), we get the result. 
C 
KE nax = hv - М = 5.98 – 1.9 = 4eV nearly. 
D 
The flux of the magnetic field through the loop when it has rotated through 0 - ot, is 

2 
Ф- BoR (2с0545%с05 ot) 

ат ВлНо 
ЕМЕ----- поі 

dt 42 i 
Current, i= EME 

3..2лВ 
Magnetic moment = current x area 
[Em . | 
= sin ot 
4), 

B 
ee ЕРИНЕ жаа 

2n |а) а„+Ь 
у = ОА sin ot. 
B 


EMF = < (ви x vt) = 2Bv°t 


and resistance = (2м 242v) 
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17. 


Sol. 


19. 


Sol. 


20 


Sol. 


21 


Sol 1 


22 


Sol. 


A 
Change in flux (linked) 


2 2 
АФ = 120 uni. n| -2- 
Ба ШЕ 


Charge that flows through сой = =”, R=3.6Q. 


A 
R 
V =k | е а cos(R. r) 
x-r Х 
р 
q- 212, -E, where E = 6V 
C, «C 


dq 0, 40 CC 640 
dt C,«C' dt (C, +С”) dt 


2 
_|_% p 9C 
C, +0 dt 
dC' 


Where C, = 2uF, ur 2uF / s. 


The value of С” can be found to be 4 uF at the given instant. 


D 
For an elastic collision between a mass m, and a second mass т», at rest, we get the final 
velocities: 


2m, 
V, = ——— 
m, +m, 

т, -m 
v; = ——v 
m, +m, 


When vo is speed of approach of ти. 


D 

The three horizontal tensions at the lowest points are clearly equal to To, say. Then for chain A : 
Т, соѕ0, = Т,0 

Т, sino, = T, 

ie. m,g- T,cot0, 

A 

If the net torque about the lowest point is set equal to T2fzyuN 
zero, we get, Мо! cos0 + mgz,cos0- uN.L sino = 0 

Where N = (M + m)g. N 


араа  ——— 
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Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28 


Sol. 


29. 


Sol. 
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B 
the overall modulation index is found from the expression: m^ = m? +m; 
Where m; = 0.6 and m; = 0.7. 


C 
Since some of the molecules have dissociated, we must take into account the energy required for 
dissociating the bonds into account. 


Ты -(N-3 тэрэнд 
3/2 3 2 


By 1° ау, | 
Q = AQ = AU = ЛИ" + ЛИР", 


D 
The final C.M. is at = above the base. The volume, and consequently the mass of a cone (of 


fixed vertical angle) is proportional to the cube of its height. Taking the origin at apex. 


33H 33X 
qt ge е 
8 H? — х? 


Rearranging, we get the required condition. 


2R? 2R 4 R 4° 

C 
M | nc, +n,Cv, 

v,mix n, 4 n, 
Соны = C, mix L R 
Yay = C mix 

т” C, mix 
B 


For the diffraction pattern, (1um) sin 30? = 1A 
For the interference pattern, dsin30° = 10, since the 10" maximum falls on the diffraction 
minimum. 


C 


; ир Т e 
For Carnot engines, efficiency = 1 2 = s ,in this case. 
1 
Let the intermediate temperature be T'. 


Then (22 Scl 
T" 1 

; : T 

Solving, and calculating e =1 “Т 

| 


We get 12%. 
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80 where о, =1007 


Ін 


= 8 where о, = 500л 


а 


So, 2, > 4,, therefore i, <і,. 
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Chemistry PART - II 
SECTION – A 
31. D 
Sol. d= EM 
RT 
(28x0.8) + (32 x 0.2) 
(dry air) | 1 - 28.8 gm /mol 
_Px28.8 
(dry air) ~~ RT ia (i) 
Pio 
„= x1 
Vapour pressure 
Р 
40 - —?.x100 
19 
19 
Pao = zs 
% of HzO(vapours) in air = EE х 100 = 1% 
760 /1 
Mmoist air = (18 х 0.01) + (28.8 х 0.99) 
= 28.692 
P x (28.692) " 
dmoist air = —— ————— ... (ii) 
RT 
P 
day air 7 Я ові аг = вт (28:8 EX 28.692) 
-12 ар408 
300 


= 4.38 x 10? g/L 


32. C 
Sol. (A) HCHO +50% conc. NaOH—— —HCOO Na' + CH,OH 


(B)  P,+3NaQH+3H,O——>3NaH,PO, +PH, 7 


(C) БВІ” + BrO; + ӨН” ——3Br, + 3H,O 


(D н,0,-М эн,» 50; 


33. В 

Sol. W = 2.08 2«8.314x300109 = 
= 3.48 kJ 

34. D 


Sol. For Н;О and (CH3)3COH => «ve deviation. 
Hgl, + 2KI—— K, [Hg], | 
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35. С 
Sol. (ш) Na,S,O, + HCI(aq) > S 4 +SO, + H,O + NaCl 


(м) H,S (aq) + 50, (g) —H,O + S Y 


36. A 
Sol. GN Н,С--МН, 


H, +Ni 
— > 
CONH, P,O, 
Ô « Š 


NH 

b г МС NHCH; 

CHCI, + КОН © H, + Ni 
(Q) 


—— || М-ы» 


37. C 
Sol. D — II (meso compound) 
C - 111 
А-| 
В-М 
38. C 
Sol. | H;C;0,, NaCl, HCOOH, NazCOs, K4[Fe(CN);] 
39. C 
40. D 
41. C 
со,  ВаБ,(8)--»Ва (аа)-2Ё (aq)  ['s'be the solubility of BaF, | 
S 2s 
. +2 . 
Ba? +C,02 BaC,O, (в) Ke 4107 Let y mol /lit. et Ba 5 | 
left after reaching equilbrium 
y 0.1-s 


y(0.1 —s) = 10" ...(i) 
у(25)? =10° Ді) 
By solving s = 0.096 M 


| C,07 |-0.1-0.096 - 4x10? M 
|Е ]=2s =2x0.096 = 0.192 M 
(Ва? |-у-2.7х10%М 
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42. 


Sol. 


43 


Sol 1 


44. 


Sol. 


45 


Sol А 


46. 
Sol. 


47. 
Sol. 


A 
Haematite – Fe 
Galena — Pb 


Cassiterite — Sn 
Zinc blende — Zn 
Only these will involve carbon reduction. 


D 
A, B, C are wrong. 
(C) - LiCl < RbCI < KCI < NaCl 


A 
2Zn(CIO, ), —~>2Zn0 + 2Cl, 1 +50, 7 
NH,CIO, —*>N, 1-0, f «CI, T+H,O f 
K,Cr,O, ——K,CrO, + CrO, +O, 1 
KMnO, —-—K,MnO, + MnO, +O, f 


B 
A + 2B ——> Product 
t=0 a a 
t-t (а-х) (а-2х) 
[A], =ae“ 
a-x-ae* 
х=а(1-е“) 


А t=ty =а-х=3 


а 
Х--- 

2 
[B], -а-2х 
=a-2a(1-e“) 
-a(2e* -1) 
Att- 0, [B] = a 
t-ti4,[B], -a- 2x 
=а-а 
= 0 
А 
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As particles size increases, the effect of impact average out and the Brownian movement become 


slow. 


D 
NO; / NO; —2?" NH, +H,O 


CaCN, + 3H,O —— CaCO, + 2NH, 


NH,CI + Ca(OH), ——>2NH, + CaCl, +2H,O 
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48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52 


Sol. 


D 
It is a molten mixture of alumina, fluorspar and cryolite. 


D 
: +6 
4FeCr,O, + 8Na,CO, + 70, —““" Na, Cr O, [X] 


H,O* 


+6 - +6 
Cr? +O, +H,O<“°— Cr O(O,), < Na, Cr: O, [Y] 
(Deep blue violet) 
Z 


Na,Cr,O,+H,SO,——> 2С0, +Na,SO, +H,O 
(Y) (Chromic anhydride) 


(i) | Cr(H,O), |Cl, + AgNO, —— 3AgCI +... 
200 x 0.01 x 320.1x V 
V = 60 ml 

() [Cr(H,O), CI |CI,H,O +2AgNO, —>2AgCI+...... 
200 x 0.01 x 2=0.1xV 
V = 40 ml 

(i) [Cr(H,O), Cl, |CL2H,O + AgNO, —> AgCI + ....... 
200 x 0.01 x 1=0.1x У 


М =20 т! 
С 
Еа 
logK «log A - ———— 
9 9 2.303 ВТ 
їап0- ! = са 
2.303 2.303R 


Еа = R = 2 cal/mol. 


D 
It is [Ma2b2Cd] type complex. 
6 — geometrical (4 optically inactive and 2 optically active) 
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>L ioe ‘ie йг 
Ж с | a А а | b 
a с b a 
d d d 2 
53. D 
Sol. 
CD QO-— 
NH,OH 
—N--QH, <—— os... 
N NH 
=. CX О 
D 
OH О 
54. С 
Sol. Aldehydes having one a-H at chiral centre, can undergo racemisation. 
55. A 
Sol. Fact 
56. A 


So. Сас, +2H,O——>C,H, + Ca(OH), 
HC –1, + 6Ag +l, - CH » CH = CH + 6Agl 


NH, Cowon {a — CH 2 CH« NH, +NaCl 


57. D 
So. BrF, + H,0-——>HBrO, +HF 
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58. 


Sol. 


59. 


Sol. 


60 


Sol. 


A 

Zn > 1522822р° 3s?3p?3d'? 4s* 

p-orbital have one and d-orbitals have two angular node. 
C 

Fe” (aq) «I (ag) > Fe” (aq) + I; (аа) 

XeF, + SiO, —— XeOF, + SIF, 

FeCl,.6H,O + 6SOCI, ——>FeCl, -12НС1--650, 
2Fe (s) + 3Cl, (g)——> 2FeCl, 

A, B and D are incorrect. 


B 
Ро > Pideal 
(BP). «(P) 


obs ideal 
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Mathematics PART -III 
ЅЕСТІОМ – A 
61. C 
e » (2cos0 « i) ((sin0 — 1) +1соѕ0) 
| (sino—1)° 4 cos? 0 
2.2 cos? Ө + sin 0—1 =0 = (2sin0 + 1)(sin 6-1) 20 
62. C 
; 
Sol. 1 = хте -nf x" е 
d 0 
—l,2e-nl,. 
63. A 


So. f(g(x)) = x = f(009).9'(9) = 1 
= f'(9(0)) - —— = (1) 


g'(0) 


g'(0) 


64. D 
Sol. (16x)? + (4y)? + (z)? — (16x)(4y) — (4y)(z) – (z)(16x) = 0 
2 


1 2 2 
=> 5 (16x -4y) +(4у -z) +(z-16x) ]-o = 16x = 4у = 2 


65. B 
43 C pm 

1 1 Pte SITUE sin(60? -209) 

54 “ Элон Эмо aaaea 22227 
а Сн УЗ sin209cos 20° ЭРЭР 
2 4 
66. р 
Sol. 8 = coefficient of x? in (1 + x) (1.4 x)! = C, 105 + "C, C, + CS" 0, 
67. A 
Sol. (x? + 3x + 2)-(x* – 9x + 20) = (х? — Зх — 4)(x? – Зх – 10) 
Let x*- 3x - t 


^ (t+ 1)(t — 4)(t— 10) = -30 
By inspection and trial t = 5 
Hence, other 2 roots are t= 4 + 4/30 


68. B 
Sol. псоѕ0 = пл+ 2 – лѕіпе => ТН td > сов[ө- *)- 2034 
2 2 4 24/2 
2131 espero 
2/2 
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69. 


Sol. 


70. 


Sol. 


71 


Sol. 


72. 


Sol. 


73. 


Sol. 


74. 


Sol. 


O€—————————————————————————— 
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= [à b éJ((à-b)e - (o.c)8) =0 
= [à b 6]-0 (~ а and are not collinear) 
C 


m, = E ; Let one of the lines by y = mx 


2 
stan( 2) =1 - 2-1 -ЭЫ 
4 1.21 3-2т 
3 
=> (3 – 2m)? = (3m + 2) 
= 9 – 12m + 4m? = 9m? + 12m + 4 
= бт? + 24m - 5 = 0 
2 
= St 5-0 
= 5x? + 24xy + 5у? = 0 
= 5х? – 24xy – 5у = 0 


(х – 8)? + (у + 15)? = (3? >x = 8 + 3 cos 0, у= –15 + 3 sin Ө 


120 = 7-10-24sinA = А-5 >a=26>8=30>r=4 


Now, d=r 22 


В, por: Ка Re „Нз 
у 
x? +1 у? 22 
Х 
2 у? +1 2 
Л A=xyz| х Z^ |, Ci э xC4, C» > уб, Сз > 2Сз 
y 
3 
2 2 2° +1 
Х 
А 2 
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75. 


Sol. 


76. 


Sol. 


77. 


Sol. 


78. 


Sol. 


79. 


Sol. 


80. 


Sol. 


81. 


Sol. 
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x +1 у? 2? 
А-| ХУ y341 z? |, С, > Cı + С + Сз and then В > В - R4, Rs > Вз - В; gives 
x? y? uae] 


A=x y! 427741 = 37 
-. Permutations of (1, 2, 3) 


C 


2 
Centre of circle is cfr 42, 0). Equation of circle is (-(r zJ +y? =r? 


2 
Solving with у? = 5x, we get (^ -fr zi +5x =r? 


2 
= x +(3-2 pe 5.25) o 0-05 (2 Э ZEE 
2 2 16 2 2 16 


D 

Sum of digits = 36. Thus number is divisible by 9. For it to be divisible by 36, it should be divisible 
by 4. 

Hence last 2 digits can be 12, 16, 24, 28, 32, 36, 48, 52, 56, 64, 68, 72, 76 or 84 


| 
Thus, 14 possibilities г. Favourable ways = 14 x 6! .. P= “= 
B 
/ 2 
Т: у= тх+ ү9т2+1 .. 2= Ame ыз ds v3 
m) 5 
en . F(2v2, 0), негу =- (x242) = by + J3x = 24/6 


Let T Ж foot of perpendicular from О(0, 0) to RS 
Then, OT = 246 _ 43 ~. R'S'=2V4-3 
2/2 
N = °C2 C3 
A 
PQ: ход * a уып © sP) = Е 8) 
2 2 2 2 


= к sec( 24) Улап 27) - 1 compare with т 555069 уал. 
6 2 2 2 а b 


“a=6,b=2 


D 
А = : ? 
а A)| = IIAI-A] = ТАГЧАГ-1А| 


В 
Let лу : X — 2y + 22-3 = 0, ло: X + y +Z + 1 = 0 (Mirror) 
Let лз : (х — 2y + 2z- 3) +. Мх+у+2+ 1) = 0 

=> (А + 1)х + (А – 2)у + (А + 2)2 + (A-3) = 0 
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Now, л; makes same angle with л; and лз 


1 34-1 2 
=> cos0- = 5 5 7> Х-- 
3V3 уза, 1 (2-27 +0 +2) 3 
82. A 
Sol. E = (p + q)' + (р.а) > p'-q ' + p'q = p'-(q' + 4) =p’ 
83. C 
Sol. 9-а-р-20-8а-0-11 | | |  .. (1) 
2 2 

Also, oe 16 >a2+b?=65 22. (2) 
84. D 
Sol. X+300=hcota oa, (1) 

X+100=hcot20 a... (2) 

x -hcot3a .  ... (3) 

(1) – (3) = 300 = һ (сої о – сої Зо) ... (4) 

(2) – (3) = 100 = h (сої 20 – сої За) ... (5) 

(5094 cossa | 
ina si in? (20) а 2a 3a 
4) = (5 3- Sina ѕіпЗо / _ sin 
(4) + (5) > (ЕТСІН ре А 200 B 100 C x 
sin2a 51130. 

>a = now put in equation (4) 

85. B 
1 1 
2)x _ a4 E ?2)x a4 
Bd ali ин ж-е | Р [= 5x?)* -e | MET 
x50 X x50 X 
іп(і--4х-х2) M ш») (акна | e 
L, = lim = lim 
х-0 X х0 X 
e (rem shes) | sl X USE ft х)? 
= lim = lim е“ 2 = —7e* similarly Lə = —13e* 
х0 X х0 X 

86. D 
Sol. Shown in the figure 
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87. 


Sol. 


88. 


Sol. 


89. 


Sol. 


90. 


Sol. 
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A 
Р(х) «0 

^. F(x? + х) < f(x) — x?) 
=> x? + f(x) 2 — f(x) – x? 

— f(x) +x°>0 

= 3x°+ 6x -—1<0 

Asx є Z, x є {-2, –1, 0) 


B 
| = | сов(8х +x)-cos’ xdx = [(соѕ(8х) .соѕх — sin(8x)- sinx): cos” хах 


= [cos(8x)-cos? xdx - | sin(8x)- sin x -cos’ хах 


u у 
à 8 : 8 
- | сов(8х)-сов” xdx | шо * «8 [сов (8х)сов° хах = эп(ёх/- соз x, 
С 
ү -14 JEO dt differentiating w.r.t. x 
1+х 0 1-12 
(1-хЭГ()-2х((х)12(х) 1 ау ( 2x M 
> 5 =1 
(1+ х2) (+x?) | угдх +x? Jy 
Put - 1 =t 
y 
p [AS tetitetex 
“ах \1+х 
2 3 
ОТИ сае Ир now f(0) = 1 
y 3 
с=-1=у шы f(x) 
+3x-3 
A 


а рр аана 
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PAPER - 1 
Time Allotted: 3 Hours Maximum M arks: 180 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-D. 


1: Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries +3 marks for correct answer and -1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - I 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


Т: 


A particle is projected at an angle 0 = 30° with the horizontal, with a velocity of 10 m/s 
then 

(A) After 2 s the velocity of particle makes an angle of 60° with initial velocity vector 

(B) At 1 s the velocity of particle makes an angle of 60? with initial velocity vector 

(C) The magnitude of velocity of particle after 1 s is 10 m/s 

(D) The magnitude of velocity of particle after 1 s is 5 m/s 


An electron in H-atom jumps from second excited state to first excited state and then 
from first excited to ground state. Let the ratio of wavelength, momentum and energy of 
photons emitted in these two cases be a, b and crespectively. Then 


(A) c= 1 (В) а- 9 
a 4 
5 5 

a pss D oss 

(©) 27 (D) 27 

If А xB = C + D, then select the correct alternative(s). 

А) В is perpendicular to C + D 

B) A is perpendicular to C 


C 
D 


Component of C along A = component of D along A 
Component of C along A =— component of D along A 


( 
( 
(C) 
(D) 


A vibrating string produces 2 beats per seconds when sounded with a tuning fork of 
frequency 256 Hz. increasing the tension in the string produces 3 beats per second. The 
initial frequency of the string may have been 

(A) 253 Hz (B) 254 Hz 

(C) 258 Hz (D) 259 Hz 


Space for Rough work 
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An object of length 1m is placed on a principle axis of 

biconvex lens of radius 5 cm. Distance between the | cm ll н=2 =1 2 u-l 
lens and object is 20 cm. Space between the lens 
and object is filled with medium of two different V 
refractive index 2 and 1 as shown in the figure. pu 
Refractive index is 1 on the left of the object and on 

the right side of the lens. Boundary of both medium 

is mid-way between the object and lens as shown in 

figure. 

(A) The image will be formed at distance of 7.5 cm from the optical centre. 

(B) The image will be formed at distance of 10 cm from the optical centre. 

(C) The size of the image is 0.5 cm. 

(D) The size of the image is 0.4 cm. 


A particle of mass m is attached to one end of the light inextensible 
string and other end of the string is fixed in vertical plane as shown. 


Now particle is given horizontal velocity u= (291 , then which of the ! 


following statement/s is/are correct. 
и 
(A) The string makes angle with the downward vertical is 60° when acceleration of the 
particle is horizontal. 
(B) The tension in string is 2 mg when acceleration of the particle is horizontal. 


(C) The speed of the particle is ЕС when acceleration of the particle is horizontal 


(D) The particle will not complete the circle. 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 7 and 8 


Consider a monoatomic ideal gas undergoing a process Р 
AB as shown in figure. 


Ж; Find the maximum temperature of the gas if temperature at A is То. 
21 2 
(A) ET, в) ST, 
2 27 
(c) т, (0) 277, 
8 Volume at which the process becomes exothermic from endothermic is 
1 21 
(A) a (B) s V, 
с) 2v, (о) 5v, 
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Paragraph for Question Nos. 9 and 10 


Consider a spherical charge distribution of volume charge density р с/т? 


9. Potential difference between А%В 
(A) ger (B) 0 
(о) 2-и (р) g 
10. Potential difference between С & D 
(A) 0 (в) 32: 
(С) Pri (D) none of the above 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. A system of two identical rods (L shaped) of mass m, length L. P 
System rest on a peg p as shown in the figure. Period of oscillations Cd 
Т-2т Wer then п = ? 
39 


Space for Rough work 
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12. 


14. 


15. 


16. 


17. 


18. 


A monkey of mass т is sitting оп a platform of mass М. Monkey can jump with a velocity 
of 5 m/s making an angle 37° with the horizontal with respect to platform. To jump the 
monkey 1 meter with respect to the ground. Find out the value of m/M. 


What is the speed of 10 kg block at the end of 3 second. u20.2 |10 ко F-5tN 
н-0 20 kg 
A system of coordinates is drawn in a medium whose refractive y 


index varies as wee where 0<у<1. A ray of light is 


8 
incident at origin at an angle 60° with y —axis as shown in the 
figure. At point P ray becomes parallel to x-axis. Find the value 
of ‘H’. 


A uniform electric field E is present horizontally along the paper A 
throughout region but uniform magnetic field Во is present B 
horizontally (perpendicular to plane of paper in inward direction) —31^E R 0 


right to the line AB as shown. A charge particle having charge 4 
and mass mis projected vertically upward and crosses the line AB 
after time to. The speed of projection if particle moves after to with т 
constant velocity. (given gE = mg) is пі. Find the value of ‘n’. (0 = qm - 
9.8 m/s?) 


oy----- 


The refractive index for water w.r.t. air for a sound wave if the velocities of sound in 
water and air are 1440 та” and 340ms", is approximately, 


When entire Young's double slit apparatus is immersed in a liquid the fringe width 
decreases by 20%. The refractive index of the liquid is Kx0.25. Then find the value of K. 


Two identical capacitor connected as shown and having initial Qo 
charge Qo. Separation between plates of capacitor is do. у 
Suddenly the Іей plate of upper capacitor and right plate of + 
lower capacitor start moving with speed v towards left while Ж? 
other plate of capacitor remains fixed. (given 6 атр). Es 

М 
Find the value of current (іп amp) in the circuit. б id. 
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Chemistry PART -II 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. 30 mL of CH3OH(d = 0.8 g/cc) is mixed with 60 mL of С>НБОН (d = 0.92 g/cc) at 25°C to 
form a solution of density 0.88 g/cc. 
Choose the correct statement(s) from the following. 
(A) Molarity of the solution and percentage change in volume are 13.59 and zero 
respectively. 
(B) The mole fraction of solute and molality are 0.385 and 13.59 respectively. 
(C) The mole fraction of solvent and molality are 0.615 and 13.59 respectively. 
(D) Molarity and molality of resulting solution are 6.33 and 13.59 respectively. 


20. Which of the following statement(s) is/are correct ог Na3[Co(ONO)g]? 
(A) It’s aqueous solution is slightly basic in nature. 
(B) It's IUPAC name is sodium hexanitrito cobaltate (III) 
(C) It is called sodium cobaltinitrite 
(D) One molecule of it forms three ions in water. 


21. The total vapour pressure of a binary solution is given by 
P = (80 ХА + 240 Хь) mm Hg 
Where ХА and Хь are the mole fractions of components A and B. Choose the correct 
statement(s) from the following: 
(A) vapour pressure of solution is less than that of the pure B component. 
(B) vapour pressure of solution is more than that of pure A component. 
(C) vapour pressure of pure A is 80 mm of Hg and that of pure B is 240 mm Hg. 
(D) the vapour pressure of pure A and B are 240 and 80 mm Hg respectively. 


22. Which of the following cations will turn a borax bead blue in an oxidizing flame? 
(A) Fe% (В) Ғе?” 
(С) Со? (D) Си” 


Space for Rough work 
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23. Consider the following electrodes with their E? values: 
E?e о, = +0.34 V, Eja, 7 70.25 V 
Е ок =+0.8V,E =-0.76V 
Which of the following reaction(s) is/are spontaneous? 
(A) Cu(s) + №?" (ад) —— Ni(s) + Си (aq) 

(B) Cu(s)+2Ag* (aq) —— Cu (aq) + 2Ag(s) 

(C) Cu(s)+2H* (aq)——> Cu*' (aq) +H, (9) 

(D) Zn(s) + 2H' (aq)——> 207 (aq) + H, (g) 


212+ [Zn 


24. Which of the following are intensive properties? 


(A) pH (B) Molarity 
(C) Refractive index (D) Entropy 
(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 
correct. 


Paragraph for Question Nos. 25 and 26 


(Р) Fused with Ма;СОз , @) Pb(CH3COO), ‚ (5) 


Green solid Yellow sol Yellow ppt 


H5SO, -Н,О 


Evaporation 


Orange solid 
Answer the following questions on the basis of above reaction series. 


25. | Which of the following is О ? 


(А) FeSO,.7H;O (B) Cr4(SO4); 
(C) Anhy.FeSO. (D) CrOs 
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26. Тһе yellow solution (о) is 
(А) FeCO3 (B) Сг(СОз)з 
(С) NasCrO, (D) Na4FeOs 
Paragraph for Question Nos. 27 and 28 
K 
Na 
Ca 
2 | Mg The electrolysis of aqueous solution of an electrolyte is accompanied with deposition 
‘5 | Al | of metal or liberation of Нг gas at cathode. A gas is also liberated at the anode. Нг 
= Zn | gas is liberated if the metal forming the cation of the electrolyte is present above 
£ | Fe | hydrogen in the activity series. The metal will be deposited if it is present below 
$ | Pb | hydrogen іп the activity series. The mass of metal deposited at the cathode is directly 
< А proportional їо the quantity of electricity passed through the electrolyte. 
u 
Ag 
Au 


27. 


28. 


Answer the following questions on the basis of above write up. 


The electrolysis of which of the following solution liberates Н» gas at cathode апа Cl» gas 
at anode? 

(A) CuCls + НО (B) NaCl + H2O 

(С) HgCl» + H2O (D) AuCl; + НО 


Which of the following is deposited or liberated at cathode if aqueous solution of potash 
alum (K2SO,.Al2(SO4)s.24H5O) undergoes electrolysis? 

(A) K (B) Al 

(С) Нь (D) О; 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


An octahedral complex of chromium contains NH; and Cl ligands. The oxidation number 
of chromium in the complex is +3. The complex shows one cis and one trans isomer(no 
fac or mer isomers). Reaction of the complex with AgNO; solution forms white 
precipitate. How much precipitate in gram will be formed if one mole of the complex 
reacts with excess of AgNO; solution? 


HA is a weak acid and МааА is it's salt. An aqueous solution contains HA and МаА in the 
molar ratio of 10 :1 respectively. The pH of this aqueous solution is 5.38. What is the pKa 
of the acid HA? 


How much heat in Joule unit can be absorbed by heating 4 g of helium gas from 40°C to 


140°C at constant pressure? с, = 2d 


A polychloride(P) reacts with aqueous NaOH to form a monocarboxylic acid(Q). (Q) 
reduces Tollen's reagents and does not respond to H.V.Z reaction. What is the 
difference in molar mass between (P) and (Q) in gram unit? 


CH3CI(1 e CIF(1e 
nay Ai (х) 70594 (v) 


What is the molar mass of (Y) in g unit? 


At a certain temperature the density of a metal is 1.5 g/cc. due to defect in the solid, the 
relative number of atoms per unit cell is found to be 0.03. Find the molar mass of the 


metal in gram unit if the edge length of its unit cell is 1 A ІМ = 6.022 х 1079] 

One mole of glycol was dissolved in 2 kg water and the resulting solution was cooled to 
-6°C. How many gram of ice is separated in the process? 

[K; of H2O = 1.86 К Kg тог 

CaCO, (s) == CaO (s) + CO, (g) 


If above reaction takes place in a 100 L container at 1000 K, 100 moles of CO; is 
produced at equilibrium. What is the equilibrium constant Kp of the reaction in atm unit? 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. | Let z,, 2,, z, be the coordinate of vertices A, B, C of the triangle if W, = 2, — 2,, 
W,-—z,-z,and ZA =90°, then 


1 


(A) Rel Ч (В) Re(WW,) =| W, | 
- , W, 

(С) Re(W,W,) =| W, | (D) Rel m) -1 

W, 


cosa sina 0 
38. lf A(a,B)=|-sina cosa 0 |, then 


0 0 e 
(А) А(а,В) = А(-о,) (В) А(о,В) -А(-а,-В) 
(C) Adj(A (о,В)) - e^A (-a, - p) (D) А(о,8) -А(0,-8) 
а ах А 
39. |f | = — — « B(a « 0). Then possible values of A and B are 
91-cosacosx sina 
T ng 7 
сес сиг Жы е еттт 
CAs Bess (D A2zB-— 
6 sina sina 
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2 
40. Тһе solution of the differential equation S sin3x + е* + х? when y, (0) - 1 and 


déc 
y(0)=0 is 
m 7 ET 4 
(A) SINS up a te (B) ЭЛЭХ е. Tx 
9 12/3 9 цай 
ЕЕ 4 
(с) cos3x „ух 1, (О) none of these 
3 12 3 


41. If 0 is the angle subtended at P(x,, y,) by the circle S = х? + у? + 2gx + 2fy +c =0, then 


5 5 
(А) ае СЭН (B) TUNE NN 
Jg^ +1°—с 2 Jg +f? -c 
26:20 r =. 
(C) tan ө-2/0 +t -c (D) Ө =?tan"' ug +f -c 
5. 5 


where S, =x? + у? + 20х, + 2fy,+¢ 


42. If sines of the angle A and B of a triangle ABC satisfy the equation 
с°х° -c(a +b)x+ab=0, then the triangle 
(A) is acute angled (B) is right angled 


b 
(C) is obtuse angled (D) satisfies sinA +cosA = Sb) 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. 
Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is 


correct. 
Paragraph for Question Nos. 43 and 44 
1 
Let f (x 1« хө” + ye" Jf (y)dy when x and y are independent variables. 
0 
43. |f complete solution set of ‘x’ for which function h(x) 2 f(x) 3x is strictly increasing 


44. 


45. 


(-, к) then E 2 equals to: (where [.] denotes greatest integer function): 


(A) 1 (B) 2 
(C) 3 (D) 4 
If acute angle of intersection of the curve х .1-0 and y=f(x) be 0 then tano 
equals to: 
8 16 
A) — B) — 
(A) 25 (В) 25 
14 4 
С)-- D) — 
(C) 25 (D) 5 


Paragraph for Question Nos. 45 and 46 
Consider the function f(x), a fourth degree polynomial such that 


Ша. f'(0)--6,(2)-6. 


The minimum value of f(x) is 


Space for Rough work 
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46. 


The length of subtangent of the curve y = f (x) where it cuts the y — axis is 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


Four students appeared in three examinations. The number of possible ways in which 
we can have result, such that neither any students fails in all the examinations nor there 


is an examination which is not cleared by any student is k, then find m 


Ё о is a complex seventh root of unity, then the equation whose roots are a +a? + а“ 


А 22с. 
and a? +a? +a® is х2 +x+c=0 , then —is 


2 2 


The straight line 241 intersects the ellipse utei at two points A and B, 


there is a point P on this ellipse such that the area of APAB is equal to 6(42 — 1), the 
number of such points (P) is 


2 2 
If the line 3x+4y 212 intersects the hyperbola талы at Р& P' and its 
PQ А PQ’ 
asymptotes at О and Q'then value of Pe is 


Space for Rough work 
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51. 


52. 


53. 


54. 
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Let b=4i+3j and c be two vectors perpendicular to each other in the xy — plane. If 
г,1=1,2,...п are the vectors in the same plane having projection 1 and 2 along b and c 
k+20 


n L2 
respectively УН is equal to k then equals to 
i=t 


2 


Let f be a continuous function on R such that ЕЗ =(sine")e™ + 721: Then the 


value of f (0) is 


e dx | 1 
IfI=] [og Хә then 2+2 = 


А bag contain 4 tickets numbered 1, 2, 3, 4 апа another bag contains 6 tickets 
numbered 2, 4, 6, 7, 8, 9. One bag is chosen and a ticket is drawn. The probability that 


the ticket bears the number 4, is equal to 2 (where A апа В аге co prime) then the 


00A , 
IS 


value of 1 


Space for Rough work 
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Physics PART -I 
SECTION – A 
1. BC 
1 A 
: 2x10x— 30? 
Sg, те ene. 42. | a or 
g 10 ч 
2. ACD 
Sol Аз 1-8 2-0 and P- 2 
A nj n; 
Also, E ze 
n 
3. AD 
So. ~ BL(AxB 


Component of C along A -- component of D along А 


BC 
|f - 256| = 2Hz 
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f = (256 + 2)Hz = (254)Hz or (258)Hz 
If tension increases, then f' may be 259 Hz. 


5. AC 
Sol. Apparent position of the object wrt lens. 


о (52 Je 150m 


1 2 
1 ‚1 _ 20.5)-—1 
15 у R 
у-7.5ст 


Image size = 12 x 120.5 ст 


6. ABCD 
2 
Sol. T -mgcos0" =" 2. (i) 
1 B i. zm 
i| 2 тот = оту ... (ii) 


у= (39 and T - 20 


Net force is in horizontal direction when 0 = 60? 


Sol.  Р-5Р,--2- 


nR| ° V, 
dT 1 5Р, 2Р,М E 
dV nR V, 
V =— at maximum temperature. 
d 
16 
8 D 
so, 226,424 
ndT n dT 
0) в 
C, + қ о SES =0 
БР -= 
иж» 


— 'MÁ—— — — — —— € — — —————————————— HÓÁBR REN 
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2 3 25 
22 = > V= `V, 
5-2У 2 8 
V, 
9. D 
So. E--P.r 
4g 
r 
Vas = x 
10. A 
501. Мор = Егсоѕ 90° = 0 
SECTION – D 
11. 00002.00 
ГА Ё 
бо. X =—=,l=2m— 
cm 2/2 3 
Т =2л : =2т 2/2/ 
2mgcm 3g 
12. 00001.40 
So. Viy =4i +3) (т) 
A» 
V, —ui* 3j 
V, = Мі 
Here, along horizontal direction ту, + MV,, = 0 
= E and u+V= 4> TNR 
1+1 


То move one meter w.r.t. ground 


Pu S 24 14 
— = _ _ 44 == or п= 25-140 
g g 10 


12 


13. 00000.75 
Sol.  (FS)max = 20 М. ama Of 20 kg black = 1 m/s? 
both black move together till 6 sec. 


2 2 
dv 9t , fav = 1 B wie c yeas 
dt 30 62 12 12 
14. 00000.39 
Sol. Applying Snell's law between the points O and P, we have 


2 43 2 
-1х 


А 0 fa; 0 
2 x sin60° = (ѕіп90 не? 2х "um (1-нғ) 
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(IHH)=—, H= Ez) 


15. 00019.60 
Sol. When crosses AB 


со 


qvB, cos0 - mg ФВ. ру 
(мВ, sin0 = gE NC 
tan 0 = UE a ша 
mg 
0-2 : 
4 


Е 
along horizontal vcos0 = Tus 


u- gty = vsino 


и -(в+%Е)һ = 2010 
m 


16. 00000.23 
Sol. = ои ar 
velocity in medium 
13. 00005.00 
so. w-DAwi.lD(i | owe Pe 
d d 5 d 5/4 

18. 00002.00 

Ч, 9; 
So. —=—* 5 а +4, =20 

C. C, Ф +9 0 


__&A vm EA 
d,+vt’ ^ d,-vt 
q, d-vt 
а, d,+vt 


d, - vt 
=2 
«(2 A) Q, 


2d, 
=2 
% la Ж ті О, 


q, = P (d, vt) 
0 


[Sa И 
dt 4, 


1 
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Chemistry PART - II 
ЅЕСТІОМ – A 
19. BC 
501. Мон = 30 mL Менон = 60 mL 
d = 0.8 g/cc d = 0.92 g/cc 
W = 0.8 x 30 = 24g W = 60 x 0.92 = 55.2 g 
zc gs паз 298 
32 46 
Total moles = 0.75 + 1.2 = 1.95 Solute = CH3OH, Solvent = С>НБОН 
Molarity = 0.75 x 1900 - 8.33 
90 
Molality = 0.75 x 1000 = 13.59 
55.2 
; 0.75 
Mole fraction of solute (CH3OH) = ————— = 0.385 
1.24 0.75 


20. 


Sol. 


21. 


Sol. 


Mole fraction of solvent (С-НБОН) = 1 - 0.385 = 0.615 


ABC 
Na, [Co(ONO), ] —59— 3Na* +[Co(ONO), |” 
2 


[Со(омо), + НО--»Н|Оо(ОМО), | “ФОН: 
The IUPAC name of the ligand is nitrito. 


ABC 

For option (A) 

P= 80Xa + 240 Ха 

= 80 Xa + 240 (1 = Xa) 

= 80 ХА + 240 - 240 ХА 

= 240 + X4(80 - 240) 

= 240 — 160 Xa 

г. V.P of solution is less than 240 mm Hg which is V.P of pure(B) 
For option (B) 

P= 80Xa + 240 Ха 

= 80(1 — Хь) + 240 Xg 

= 80 — 80 Хь + 240 Хь 

= 80 + (240 — 80)Хь = 80 + 160 Хь 

г. V.P of solution is more than 80 mm Hg which is the V.P of pure(A) 
For option (C) 

P= 80Xa + 240Xg 

For pure (A), Xa = 1 and Xg = 0 

V.P of pure (A) = 80 mm Hg 

Similarly 

г. V.P of pure (B) = 240 mm Hg. 
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22. 


Sol. 


23. 


Sol. 


24 


Sol. 


25. 


Sol. 


26 


Sol. 


27. 


Sol. 


28. 


Sol. 


29 


Sol. 


30. 


Sol. 


31. 


Sol. 


CD 
Co(BO5); and Си(ВоО›) are blue substances. 


BD 
Metals having higher reduction potentials are reduced in presence metals having lower 
reduction potentials. 


ABC 

If a solution is prepared with a fixed pH or molarity, it maintains its characteristics 
whatever amount of it, are used. 

Refractive index is fixed for any substance and is mass independent. 


B 
P= Cr2(SO4)s, Q= Ма:СГО:, Н- М№аСгОз, $ = PbCrO,4 


C 
P= Cr2(SO4)s, Q= М№аСгО4, R= М№аСгОз, $ = PbCrO, 


B 
At cathode: 2H,O + 2e—->H, +20H7 


At anode: 2СГ ——>Cl, +2e 

Among the given electrolytes only sodium is present above hydrogen in the activity 
series. Hence aqueous NaCl should be electrolysed. Other metals like Cu, Hg and Au 
are present below hydrogen in the activity series. 


C 
At cathode: 2H,O + 26е ——4H, - 20H- 


At anode: 2H,O ——> 0O, -4Н +4e 


Since K and Al are present above hydrogen in the activity series, H» gas will be liberated 
at the cathode and O» at the anode. 


SECTION - D 
00143.50 
The complex is [Cr(NH3)4CI5]CI 
г. Mole of AgCI formed = 1 
Mass of AgCl = 143.50 g 


00006.38 


[NaA] 


pH = pK, + log [HA] 


1 
or, 5.38 = pK, + log — 
рка + 930 
7 рК. = 5.38 + 1 = 6.38 


02078.50 
AH = nCpAT 


2m 8.314 x (140 - 40) = 2078.5 J 
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32. 


Sol. 


33 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


7 
00073.50 
P = CHCl3(Molar mass = 119.5) 
Q = HCOOH(molar mass = 46) 
<. Р- Q = 119.5 – 46 = 73.5 
00176.50 
CH, CH3 
CI 
00030.11 
d ZxA = 0.03xA 
Мха” 6.022х10%»(10%) 


On solving A = 30.11 


01690.00 
АТ = Kix т = Кү xx 


дг:0:-(6) :4:885:452:202 


On solving W = 310 0 
г. Mass of ice = 2000 — 310 = 1690.00 g 


00082.10 
p nRT 5 100 х0.0821х1000 — 82.1 atm 
V 100 
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Mathematics PART - Ill 
ЗЕСТІОМ – А 

37. АВ 
go, We- Wee ca 

Ww, m 

= t- KA ца e? -]—- itan0 

E ШІ 
Кк 902 о 

W,We = АШ =|W,| ме” = (М +] |Wjtane) д 2 

38. АВС 


cosa -sina 0 
So. We have A(a,f)'=| sina cosa 0 


0 0 e 
|cos(-a) sin(-a) 0 
= m ) с os(- a) 0 = А(-о, B) 
0 e? 
Also, A( (a,B)A -а,- 


sina cosa 0 
е? 


-|-sina cosa 0 


В) 
[cosa sina T -sina 0 


iae -a, – p) 
Next, Айа, i р (o. B) A (a. BJ" 
-e'A(-a, =B) 
39. AB 
Sol. | eee 
0 1-cosacosx 
-Г 4х 
i (сөз X 1 sin? 3 = cosa cos" X gin? 3 
2 2 2 2 
а ах 


i (1-сово)сов” - + (1+ cosa)sin* 2 


a dx 


0, . 50 " a. >X 
2 sin? —cos? = 2cos? — sin? — 
2 2 2 2 
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40. 


Sol. 


41. 


Sol. 


о. 


= sec? Scot 5 tan” zia 


Q 
tan — 
2/) 


_ 2 Tt T 
sina 4 2sina 


Thus 2 


sina X 2sina. 2 


9 AITS-FT-VIII-(Paper-1)-PCM-JEE(Advanced)/19 


A=" B=0 and А= 2, 


Beo satisfy the last equation. 


4sina 


A 


Integrating the given differential equation, we have dx 
x 


41 


y,(0)=1 so (5) ноо =5. 


—sin3x 


Again integrating, we get y = 


but y(0)=0 so 0=0+1+C, = C, --1. Thus y = 


BD 
Let PA and PB be the tangents 
from P (x,,y,) to the given 


circle with centre C(—g — f), 
such that ZAPB = Ө. Then 


ZAPC = 5 (Figure). Therefore, 
from APAC, we get 


0 PA VS, 


2 3 
Ys ОЕ Е 
3 3 
4 
ze luo, 
12 3 
-singdx . , x* 1 
+e" +—+—x-1 
12 3 
A 
Т” 0/2 
өг 
B 
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0 4g «f^-c 
=> ian—---—————— 

2 5, 
= vam 


1 


42. BD 
a+b sinA+sinB 


sinC 


Sol. sin A +sinB = — sinC - 1 


= 0290? 
А +B =90° > cos A = sinB 


43. C 
1 1 

Sol. f(x) =1+ хе”! (y)dy + езуі (y)dy 
0 0 


1 1 
Let A - [e't (y)dy, B = [yt (y)dy 
0 0 


1 
= f(x)=1+ Ax +Be* = A = [e*(1+ Ay +Be’ )dy 
0 


A СЕ. 
е+1 2 

Р(х) +3>0 

Ее аны ге raose ED [Fo ен]-з 
2 (е +1) 4 3 


44. A 
: Эх, x 
Sol. DONOR TARDE USE 


Г(х,)-А-Ве" =m, 


3 7 
цан зааг 
3 
nr 
fan 
45. A 
Sale im Суң 
x (x —1) 


= f(1)=0, f'(1)=0, t"(1)=2 
Я f(x) - A(x-1)' «B(x-1) + (х1)? 


€——————————————————————————————Á———— 
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46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49 


Sol. 
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f'(x) - 4A (x -1)' -3В(х-1) + 2(x-1) 

Ғ(0)--6--4А-3В-2--6 223 (i) 

Г(2)-8-»4А-38-2-6 224 (ii 
i 


( 
5 Цх)-(х-1/ -(х-1/ 20 
) 


ғ =0 is the minimum. 


C 
f(x) = (x-1)' +(x-1)’, t'(0) = -6, (0) =2 
f(x) - 4(x-1) « 2(x -1) 
Subtangent at x =0 is Шил 245. 
(0) 6 3 
SECTION – D 


00021.61 

The number of ways when no student failed in any examination = (2? — 1)* 

The number of ways when out of above cases atleast one subject was not cleared by 
any students =3C,(3)* 

The number of ways when out of above cases atleast any two subjects were not cleared 
ру any student = 3C,(1)*. So required cases = (2° —1)* -3C,3' +3С, = 2161 


00006.28 

$ =-а+а? +оа +оо? +а? +аё =-1 

P - (а +02  a*) (a? +о? a5) 

=a +a" та +0° +a +0° +07 +a° +0" 
=3+a't+ar+a% +a? +a + оз 


=3-1=2 
4/6 = 2 
00003.00 
Let perpendicular distance of P from the line be h 
1 
5X hx5 = 602-0 (as АРАВ = 6(V2 -1)) B 
joie 

iM m А 

Now distance of tangent parallel to AB i.e. 


4y + 3x 21242, from lino apis 202-0. 


There are just three such points. 
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50. 
Sol. 


51. 
Sol. 


52. 
Sol. 


00000.02 
For any line in case of hyperbola we know that РО = РО” 
! ! [А ! Р 
TO. IO ja TORO a 
РО РО РР'+ РО 
P’ 
Q’ 
00013.33 
Let r2 Ab + uc and с =+(xi+ yj). Since cand b are perpendicular, we have 
4х +3y 20 => E) 


+1= proj. of r on 6-7 = (AB + нб) B | Ab.b 
|0. =0] 


-3 -59. НЕВЕ 
5 


О! 


г. 


Also, +2 = proj. of г on Sii 
с 
(^b + uc).c "ES 
- - = псі = их 
C 3 


Thus, ux = +5 . Therefore, 


- 1,,. Ах 6(, 4. 2. 11. 
r-—(4i-3jj-—li-—j|-t|-—i*- — 

g (4i 3i) Ч| ч] C J 
Thus there are four such vectors 


aT jp. 12 2-1 
XR -2gi-i«2-ci«—j =20 


00001.00 
As f is continuous so f (0) = lim (x) = lim (х, ) for any sequence x, such that 


n—oo 


im x, =0. Thus (0) =їт аг.) - im (sine")e + 22112 
noo П- 00 4n noo 1 


1+ — 
п2 


n 


(іт (віп eje" -0 as (sine^)e" «e 


2 2 
ande" 0 as n —> o] 
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53. 


Sol. 


54. 


Sol. 


00000.50 
1 e 
Put 5-1, so that I= f logx|(—t)dt 


p 
= e 


= I. |-logt|dt 


= [/,(-logt) at + J, (log t)dt 
= (-tlogt t]. +(t+logt-t]’ 


512121 pud 
е 8 


d 


00020.83 
E, : First bag is chosen, P(E, ) 21 


log Hona 


1 


E, : Second bag is chosen, P(E,) = 23 


А: Drawn number is 4. 
Now, ЫЗ ШЕ 
1 


2 
11 11 5 
E denies 
24 206 24 
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FULL TEST - VIII 
JEE (Advanced)-2019 


PAPER - 2 
Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-D. 


1. Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - 1 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


1. 


Two pendulums of same amplitude but time period 3s and 7s start oscillating 
simultaneously from two opposite extreme positions. After how much time they will be in 
phase? 


21 21 
A) —s B) —s 
(А) £ (в) 2 
21 63 
C) —s D) —s 
с) 5 (D) = 
A, and В; are two bubbles joined by a thin tube, similarly А» and ( = — 
В» are rubber balloons filled with air joined by another thin tube 
(Fig shows the situation) As time progress choose the 8 А 


correct statement (A; and А» are smaller in volume, then В, and Gas Bubbles 
B» respectively). CO 
(A) A, will shrink : Вг will shrink 2 A; 


А; will shrink : А will expand 
А; will expand : В will shrink 
А; will expand : В» will expand 


YS re wr Ко 


(B 
(C 
(D 


A sound wave is traveling along positive x-direction. ү 

Displacement (y) of particles from their mean 

positions at any time tis shown in the figure. 

(A) Particle located at S has zero velocity. 

(B) Particle located at T has its velocity in the Р 
negative direction. 

(C) Change in pressure at S is zero 


(D) Particles located near R are under compression. 


Space for Rough work 
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A convex lens made of glass (ug 23/2) has focal length f in air. The image of an object 
placed in front of it is inverted real and magnified. Now the whole arrangement is 
immersed in water (шу-4/3) without changing the distance between object and lens. 
Then 

(A) the new focal length will become 4f 

the new focal length will become f/ 4 

new image will be virtual and magnified 

new image will be real, inverted and smaller in size 


шэ2-1020-11 


(B 
(C 
(D 


If the potential difference of Coolidge tube producing X-ray is increased, then choose the 
correct option(s). 
(A) the interval between X,, and A,, increases 


(B) the interval between A,, and Л, increases 

(C) the interval between X,, and i, increases 

(D) à, does not change 

Неге A, is cutoff wavelength and A,, and л, are wavelength of k, апа К, 
characteristic X-rays. 


Two identical circular coils M and N are arranged coaxially as M N 

shown in the figure. Separation between the coils is large as 

compared to their radii. The arrangement is viewed from left 2 2 

along the common axis. The sign convention adopted is that 

currents are taken to be positive when they appear to flow in 

clockwise direction. Then 

(A) if M carries a constant positive current and is moved towards N, a positive current is 
induced in N 

(B) if M carries a constant positive current and N is moved towards M, a negative current 
is induced in N 

(C) if a positive current in M is switched off, a positive current is momentarily induced 
inN 

(D) if both coils carry positive currents, they will attract each other 


Space for Rough work 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - I and 
LIST - Il. FOUR options are given representing matching of elements from LIST - І and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


7. 


Read the following and write the correct pairs. О 20 
Initially, the two plates (А апа В) аге given charges as shown. 
Find the final charges on the plates after the key k is closed. 
All plates are conducting, parallel and of infinite length and 
breadth. k 
А В С р 
11514 11511 
(Р) | Final charge on plate A (1) | Q/2 
(Q) | Final charge on plate B (2) |Q 
(R) | Final charge on plate C (3) | 0 
(S) | Final charge on plate D (4) | 30/2 
Codes: 
(A) Р-2, Q-1, R-4, 5-3 (B) Р-2, Q-4, R-1, 5-3 
(C) Р-3, Q-1, R-4, 5-2 (D) P-2, Q-3, R-2, S-4 
The potential energy of a particle moving along Uo 


x-axis is show in figure. Where E, is the total 
mechanical energy of the particle. 


О X1 X2 Хз 
List-l List-ll 
(P) | Force on the particle is towards | (1) | x «x «xe 
+ve x-axis if 
(Q) | Particle can’t be found where (2) | Xo € X € X 
(В) | Force is towards the equilibrium | (3) | X < x1, X > Xs 
position if 
(S) | Force is towards the —ve x-axis if (4) | Xo» X 
(5) | x« «x « xs 
Codes: 
(A) Р-2, Q-1, В-3,4, 5-2,3 (B) Р-1,4, О-3, В-1,2 4,5, 5-2 
(C) Р-2,3, О-3, R-1,4, 5-2,3 (D) Р-2,3,4, Q-1, R-2, 5-2,4 


Space for Rough work 
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Five batteries whose emf and internal resistance B A 
are as shown in figure. Match the following 40 4y 
50 60 
5V. 6V 
5 Huw 
зу 30 зү 20 L 
List-l List-Il 
(P) | Potential of point A (1) | -5V 
(Q) | Potential of point B (2) |1У 
(R) | Potential of point C (3) | -3V 
(S) | Potential of point D (4) | 2.5V 
(5) 115V 
Codes 
(A) Р-3, 0-4, А-3, 5-1 (B) Р-2, О-4, В-1, 5-3 
(C) P-3, О-1, R-4, 5-2 (D) Р-2, Q-3, R-2, 5-4 


The speed (v) of a particle of mass 1 kg moving along a straight line, when it is аға 
distance (x) from a fixed point on the line, is given by, v^ = 144 – 9х2. Match the 


following: 
List-l List-Il 
(P) Motion is simple harmonic with (1) | 27/3 units 
time period 
Max. displacement from the fixed 
(Q) point is (2) | 27 units 
Magnitude of acceleration at a 
(R) | distance 3 units from the fixed point | (3) | 4 units 
is 
Potential energy at a distance x = 2 
(5) unit from fixed point is ша | cats 
(5) | 18 units 
Codes: 
(A) Р-1, Q-4, R-2, 5-3 (B) P-1, Q-3, R-5, 5-2,5 
(C) Р-3, Q-1, R-2, 5-5 (D) P-1, О-3, R-2, 5-5 


Space for Rough work 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


11. Gravitational acceleration on the surface of a planet is 385; where g is the gravitational 


acceleration on the surface of the earth. The average mass density of the planet is 5 


times that of the earth. If the escape speed on the surface of the earth is taken to be 11 
km 5”, the escape speed on the surface of the planet in kms’ will be 


12. A thin uniform bar lies on a frictionless surface and is 
free to move in any way on the surface. Its mass is 


0.16 kg and length 43 metres. Two particles each of 10 m/s 
mass 0.08 kg are moving on the same surface and э _ > 
towards the bar in a direction perpendicular to the bar, | 
one with a velocity 10 m/s and the other with 6 m/s as 
shown in Figure. The first particle strikes the bar at A 6 m/s |05 m 
and the other at the point B. The points A and B are at 5---- 
distances 0.5 т from centre of the bar. The particles 

strike the bar at the same instant of time and stick to 

the bar on collision. Calculate the loss of kinetic 

energy of the system on the above collision process. 


13. A light wooden rod fixed at one end is kept horizontal. A load of 0.4 kg tied to the free 
end of the rod causes that end to be depressed by 2.8 cm. If this load is set into up and 
down vibrations, with what frequency will it oscillate? 


Space for Rough work 
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14. 


15. 


16. 


17. 


18. 
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A moving car encounters air resistance which is proportional to the square of the speed 


of the баг Find the valeot 2Wel required at 40 KMph 


Power required at 80 kmph 
The equivalent capacitance between points A and B 4C «СУ 
of the circuit will be (given: С = 1.3) 2C i: 
POH B 
6C 
ЖАР 4С 


The two ends A апа В of a uniform rod of length үу _ оо 
(= 1m are moving with velocities Va and Vg as ^ 
shown. The velocity Vg (m/s) is 


A cylindrical uniform rod of mass 0.72 kg and radius 6 cm RR 
rests on two parallel rails, that are d = 50 cm apart. The 


rod caries a current | = 48A (In the direction shown) and 
rolls along the rails without slipping. If it starts from rest, 
uniform magnetic field of magnitudes 0.25 T is directed 


perpendicular to the rod and the rail, then find the friction 
force(In N) between rod and rails 


A 10 m wide spacecraft moves through the interstellar space at a speed 3 x 10’ m/s. 
A magnetic field B = 3 x 1077 T exists in the space in a direction perpendicular to the 
plane of motion. Treating the spacecraft as a conductor, calculate the emf induced 
across its width. (in volt) 


Space for Rough work 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


Which of the following substance(s) is/are more soluble than CaSO, in water? 
(A) BeSO, (B) MgSO, 
(C) SrSO, (D) BaSO, 


Which of the following compound(s) form(s) tribromo derivative(s) as the major product 
when treated with bromine water? 


OH OH 
(A) (B) ons 
OH 
OH 
(с) (D) 
CH 
5 СН, 


Which of the following is/are the anhydride(s) of boric acid(H3BO3)? 
(А) В:Оз (В) НВО» 
(С) H2B203 (D) H2B4O; 


Space for Rough work 


MM — a Há— € a M — —— — —— а — M — 
ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


22: 
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The molecular formula of which of the following is/are C4H4O4? 

(A) A cis-dibasic acid 

(B) An a, p unsaturated dibasic acid which on heating gives a monobasic acid 
(C) A cycic ester of dibasic acid 

(D) An keto ester 


(i) CHa(( excess) 
N - CH3 (i) АогО,Н;О > Pr oducts 
y 


Which of the following product(s) is/are formed in the above reaction? 


Ж 
(C) (CHs)3N (D) 
NN 


Which of the following statement(s) about aminoacids is/are correct? 

(A) They are all high melting solids 

(B) They are constituents of all proteins 

(C) Glycine is the only naturally occurring amino acid which is optically inactive 
(D) Most naturally occurring amino acids have D-configuration 


Space for Rough work 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and 
LIST - Il. FOUR options are given representing matching of elements from LIST -I and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


25. Match the compounds mentioned іп [151-1 with their properties mentioned in List-ll. 


List - 1 List — Il 
(P) CH3 (1) | Forms one monosubstituted product 
in electrophilic substitution reactions. 
CH3 
(Q) CH3 (2) | Forms more than one 
NC NO monosubstituted product in 
2 electrophilic substitution reactions 
(R) OH (3) | More reactive than benzene towards 
EAS reaction 
OH 
(S) Cl (4) | Less reactive than benzene towards 
EAS reaction 
Cl 


(5) 


The substituents exert —l as well as 
+R effect 


(А) Р 1, 3; О 1, 4; Һ->2,4,5;5->2,4,5 
(B) P 3; Q 3, 5; В 1,2;8 1, 3 
(С) P 2; 0 ә 4; А 1, 3; 5 55 

(D) P 4, 5;0 > 2; В ә 5; 5 1, 5 


Space for Rough work 
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Match the compounds mentioned in List — | with their properties mentioned in List — Il. 
List - 1 List — Il 

(P) OH (1) | More reactive than toluene towards 

common electrophilic  bromination 

reaction in water 


SiS. 


(Q) ONa (2) | Forms carbocation which is stabilized 
through resonance 
(R) (3) | Turns blue litmus to red 


CHCl (4) | The substituted atom or group shows 
+R effect 


OO 


(5) | The substituted atom or group shows 
-| effect 


(А) P 2, 3; 9 5; А 4; 5 1 

(B)P 4; 0 Э 3; К 1, 2; 5 1, З 

(С) P > 1,3, 4, 5; Q > 1,4,5; В 4, 5;5 52,5 
(D) P 3; О 1, 4; R 2,3, 5; 5 > 2, 4, 5 


Space for Rough work 
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27. Match the following: 


List- I List – Il 


(P) (1) 


BD3, THF 
MeCO;T 


BT, THF 
<= enon 
MeCO;D 


BD4,THF 
MeCO;H 


BH,, THF 
MeCO;D 


CEQ OCICS 


(A)P>3,Q>1,R>4,S>55 
(B)P >1;Q>45;R>2;S 54 
(C)P>5,Q>4,R>3,S>2 
(D) Р 4,0 > 2, > 5, 5 1 


Space for Rough work 
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Match the substances mentioned in 1151-1 with their properties mentioned in List-ll. 


List - 1 List — Il 
(P) | CHsCH2CH2CHCle (1) | Forms only terminal alkyne on 
dehydrohalogenation reaction with NaNH2 
followed by Н:О 
(Q) CI (2) | Forms only internal alkyne on 
| dehydrohalogenation reaction with NaNH2 
СНз - 7 - CH2CH3 followed by НгО 
Cl 
(В) | СН5СНСНОН, (3) | Forms both internal and terminal alkyne 
on dehydrohalogenation reaction with 
Cl Cl МаМН: followed by H2O 
(S) | СЇСН:СН:СН:,СН:О! (4) | Forms conjugated diene on 
dehydrohalogenation reaction 


(А) P—52,35Q051,2; R54; 851 
(B) P 3; 0->4;В->1,25->4 
(C) P > 4, Q > 3, 3, 5 >2 
(D) Р->1;0->3;В->2,4;5->4 


SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


29; 


30. 


NaOH —2* 5 P + NaOCI + H,O 


Cold 
МаОН--2-Р + NaCIO, + Н,О 
What is the molar mass of ‘P’ in gram unit? 


In how many kg water, should 50 moles of Саб! be dissolved in order to lower its 
freezing point by 5°C? [Assume complete dissociation of CaCl;] 
[K: of water = 1.86 K kg mol] 


Space for Rough work 
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31. 


32. 


33. 


34. 


35. 


36. 


Percentage yield of 2-chlorobutane on photochlorination of n-butane is 
The polymerization of the ethylene to linear polyethylene is represented by the reaction 
n(CH, = CH,)——4CH, - CH). 


Where n has a large integral value. Given that the average enthalpies of bond 
dissociation for C = C and C — C at 298 К are +590 kJ/mol & +331 kJ/mol respectively. 
Calculate the enthalpy of polymerization in kJ per mole of ethylene at 298 K? 


For a certain chemical reaction, the variation of half-life(t;) with different initial 
concentration(Ao) of reactant has been represented in the following plot. 


Л 


tuo (in s) 


[Ao] in mol L” ——> 


What will be the half-life period of the reaction in 's' unit if the rate constant is 
15 х 10787? 


An orange colour solid(X) upon heating produces a green residue(Y) апа evolves а 
colourless and odourless gas(Z). When treated with aqueous NaOH, (X) produces МН; 
gas and the solution turns yellow. What is the molar mass of ‘X’ in gram unit if the molar 
mass of ‘Y’ is 152 g? 


| 
CH, =CH-CH, - C - CH, - CH=CH, 
Above compound undergoes normal acidified permanganate(MnO./H’") oxidation to form 
compound(X), CO; апа Н:О. (X) is a dicarboxylic acid which on heating forms(Y). 
Reaction of three moles of (Y) with conc. H2SO, forms compound(Z). What is the molar 
mass of (Z) in gram unit? 


4 g of nitrate of a univalent metal(M) was heated with excess of previously ignited silica. 
A loss of mass of 1.08 g takes place due to total expulsion of the nitrate part as N2Os. If 
the mass percentage of nitrate group in the salt is X96, what is the value of 'X'? 

2MNO, + SiO, ——>M,SiO, -М,О, 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE 
OR MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Tangent drawn at point P(1, 3) of a parabola intersects its tangent at vertex at М(-1, 5) 
and cuts the axis of parabola at T. If R(—5, 5) is a point on SP; where S is focus of the 
parabola, then 

(A) slope of axis is -3 


(B) radius of circumcircle of ASMP is E units 


(C) (ST)? - (SM)? = (PM)? 
(D) tangent cuts the axis of parabola at T (-3, 7) 


If y = f(x) and y = g(x) are symmetrical about the line x = LI then (о) g'(x)dx is equal 
to 1 
B B 
(А) JEO) g(x)dx (B) -f f'(x) g(x)dx 
B B 
(C) 5|(09 g'(x) - f'(x) g(x))dx (D) 51009 g'(x) + f'(x) g(x)) dx 


Suppose that f(x) is a differentiable invertible function, f(x) «0 and h(x) = уа. Given 
that f(1) =f '(1)=1and g(x) is inverse of f(x)., 

Let G(x) = х20(х) —xh(g(x)) vx eR. Which of the following are correct: 

(А) G'(1) 22 (В) G(1) =3 

(C) G'(1) 22 (D) G'(1) -3 


Space for Rough work 
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40. 


41. 


42. 


If the probability of choosing an integer ‘k’ out of 2m integers 1, 2, 3,........ 2m is inversely 
proportional to kf (1<k <m). If x, is the probability that choosen number is odd and x, 


is the probability that chosen number is even, then 


2 1 
(A) x, <= (В) x,» 7 
2 1 
(C) ENS (D) XS 


Which of the following functions are twice differentiable at x = 0? 


(A) f(x) 2x|x| (B) g(x) = [x°] tan! x - {х2} соғ! хере 
4 11. 
(С) h(x) =| sin? x | (D) h(x) = 4” со [1]: aspe 
0 ; x=0 
ШЕГЕ 3 п-1 p3 3 
Let 5, -У! өй апа Т. -У! лг for n=1,2,3,..... Then 
r=1 r=0 
5 5 
А) 5 > = В) S <- 
(А) at (B) СА 
5 5 
C) T, >— D) T <— 
(C) Шаал (D) п<4 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and 
LIST - Il. FOUR options are given representing matching of elements from LIST - І and 
LIST - 1. ONLY ONE of these four options corresponds to a correct matching. 


43. Match the list: 


List - I List - Il 


(P) | Radius of the largest circle which passes through the focus | (1) | 16 
of the parabola y^ = 4x and is completely contained in it, is 


(Q) | If the shortest distance between the curves (2) (5 
y’ = 4x and y? = 2x - 6 is d then d^ is 
(В) | Let AB be a focal chord of y^- 12x with focus S. The (3) | 6 


harmonic mean of lengths of segments AS and BS is 


(S) | Tangents drawn from P meet the parabola y^- 16x at A and | (4) | 4 
B. If these two tangents are perpendicular then the least 


value of VAB is 


(5) |-1 


(6) | 0 
The correct option is 
(A)P > 4;Q>2;R>3;S—5 (В)Ә Р 4;0 2; 8 3;5 — 4 
(С)Р—4;0—2;К—1;5—6 (уР—4;О—3;&—6;5—5 


44. The angles of a triangle are in the ratio 2 : 3: 7 


List - | List - Il 


P) | Smallest side - 2 Largest side = V3 +1 


Q) | Smallest side = V2 Largest side = 4/6 + v2 


Semi-perimeter = 3 + V3 + V2 Largest side = 1 


No such triangle is possible 


(1) 

(2) 

) (3) 
S) | Area of triangle = (V3 —1)/4 (4) | Largest side -2-2/3 

(5) 

(6) 


Angles are in AP 


The correct option is 
(А) Р-2;0-1;В->4;5-3 (ВНР-20-1;В->3;5->4 
(CO P—51;Q—52Ro4 S3 (ФрР-2,/0-1,В--55--6 
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45. Each of 4 boys attends a school gathering with both of his parents. The number of ways 
these 12 people can be divided into groups of three each group containing a boy, a male 
arents, a female parent such that 


List - 1 List — Il 
(P) No boy is with both of his parents in his group is (1) |5 
N then N is 
Exactly two boy is with both their parents is N 
(Q) then N is lo es 
Two particulars boys is with both of his parents 
(R) [isN then Nis ши 
(S) | Every boy is with both his parents is N then Nis | (4) | 18 
(5) |1 
(6) | 283 
The correct option is 
(А) Р-6; 0-4;В->3;5->5 (ВУЬР-20-1;В->1;5-5 
(С)Р-6,0-2,5-1,5- 5 (ФрР-2/0-48В-35- 5 


46. А(-2,0) and B (2, 0) are two fixed points and Р is a point such that PA — РВ = 2. Let S 
be the circle x^ + y? « r^. Then match the following. 


List-l List-ll 


(P) | If r=2, then the number of points P satisfying | (1) 2 
PA - PB = 2 and lying on х? + y? =г? is 


(Q) | If r 21, then the number of points satisfying PA — PB = | (2) 4 
2 and lying on х? + y? =r? is 


(R) | For r 22, then the number of common tangents is (3) 0 
4 1 
(5) For =>. then the number of common tangents is (4) 
(5)| 5 
(6)| 6 


The correct option is 

(А) Р-6; 0-4;В->3;5->5 
(В)Р-2;0-1;В->1;5->5 
(С)Р > 1;0 = 4; А = 3;5 – 1 
(D) Р 2; Q > 4; А 3; 85 


Space for Rough work 


шинжин 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL 
VALUE. For each question, enter the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


2 2 23 2 
Given the equation of the ellipse (x -3 + (у нэ = 1, aparabola is such that its vertex 


is the lowest point of the ellipse and it passes through the ends of the minor axis of the 
ellipse. The equation of the parabola is in the form 16y = A(x — Н) — К. Determine the 


АН К. 
value of —+— + — is equal to 
7 3 16 


A straight line cuts the x-axis at point А(1,0), апа y-axis at point В, such that 


ZOAB- аја -8| С is middle point of АВ and B’ is a mirror image of point B with 


respect to line OC and C’ is a mirror image of point C with respect to line BB’, then the 
ratio of the areas of triangles ABB’ and BB'C' is equal to 


The number of functions from f : A > B where A = (a1, a2, аз, ал, as, ag, B = {1, 2, 8, ..., 
9} such that Қа») > а) vi e N and Қа) zi is 


Let (x? + px? + 2x — 5)? (x? + qx – 41)? (xt —x? + x — 7) = x?" + 391x% + аох ама 
.. ах + ао be an identity, where р, q, ags....a9 are integers. Compute the smallest 
positive value of p. 


Space for Rough work 
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51. If number of points common between ||| - |y|| = 1 and 2a |x| |y| + 1 = 2 |x| + aly| are 8 
then value of 3a (where a « 1) is 


52: Let f(x) = 30 — 2x — х?, then find the number of positive integral values of ‘x’ which 
satisfies f(f(f(x))) > f(f(-x)). 


53. a, b and c be three non – coplanar vectors, and d be а поп zero vector, which is 
perpendicular to (a+b+c). Now if d=sinx(axb)+cosy(bxc)+2(cxa), then 


о ! An? ; 
minimum value of x^ + у? is equal to 2 where A is 


| (x – 1)ах 
(х+х х + vx) Vx (x +1) 
integration. Find g° (1). 


54. If 


= 4tan "[g(x)] + C, where C is an arbitrary constant of 


Space for Rough work 
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SECTION - A 

1. AD 

501.  y,-acosot and у, = асоѕ(л  o,t) 


For same phase ої = х + о,ї 


t= | T - 21 
Q, — 9; 2n 2n 8 
3 7 
Or 
Зл Зл 63 
t= = = 5 
Q, — 9; 2л 2n 8 
3 7 
AB 


А; will shrink : Bə will shrink 
A, will shrink : A» will expand 


ABCD 


Particle velocity v; = МЕЗ 
dx 


vis the wave velocity. 


e is the slope. 
dx 


At point S, slope is zero, there force V, at S is zero. 


At point T, slope is (+) ve, there 
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Sol. 


Sol. 


Sol. 


Excess pressure oP --В. M 
Х 
At point 5, slope is zero 
> dP =0. 
At point R, slope is —ve 
= ОР і5 (+) ve i.e., particles located near C are under compression. 


AC 
If the image is real and magnified means object is between fand 2f. 


(һ-1) 


When lens immersed іп water focal length, f, = f - 4f 


à 


Now object is between pole and focus so image is virtual and magnified. 


BC 
h | ын 
Ав X, =~ апа as V increases. A, decreases but characteristic wavelengths do not 


change so interval between А, &A, increases and the same for the interval between 
hig & Ao 
BCD 


Apply Faraday law for direction of induced current. 


Q О-О, 3Q-Q; 
: 3Q-Q; 


Qı -Q Q1- 3Q 


Equating net electric field equal to zero in left most plate. 


ЗО - О, = О, = О; = =. 
. the final charges are as shown below. 
З021| 22 ЗО?! зол 
о О 
Qe 3Q/2 

B 
Force F = (oe 

dx 
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Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


Sol. 


3 AITS-FT-VIII-(Paper-2)-PCM(Sol.)-JEE(Advanced)/19 


C 
22+3-5+4+6 1 
(248454446 2 
V,-2-2x2-1V : Vo =Vp +3-5x3=2.5V 
М = Vo -5-5x5=-5V : у,-У,%4-5х4 = -3V 
D 
v? 2144- 9x 
o? = 9 => 2 Же еі 
when v=0, x= шы ИЙ 
9 3 


Acceleration = v 9v. =—9х 
dx 


Potential energy = тауа? - 18 ипйв 


SECTION – D 
00003.00 


4n 3 
ом 959 4G 
с R2 E R? 72533 
У6 gi ШИЛЬ! _ 2R; 
11 g А 3R 
А; _ 3v6 


А 22 
WV MR | ІШЕ R ЕН) 1a 
V NMR, | EL E - 


o тэлэн 


22 
00002.72 
Loss in KE = K;— К 
K, - Tm, +} Цэг, 


1 2 1 2 
К, = 5 0-08) (10)* + 20:06) (6) 


Apply conservation of momentum and angular momentum to get Vem and о. 
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13. 00002.98 
2 
Sol. Ts) = -К/? = |» 


14. 00000.25 


So. P=Fv=kv’v 
> Роу? 


=> Ratio=1:8 


15. 00003.90 
Sol. Equivalent circuit of the above figure can be drawn 2C 
as Cap = ЗС 
= А ec ий. 
6C 
2C 
a | — — —ÀÁpe 
6С 6С 
16. 00015.00 
Sol. V,cos0,=V,cos0, > V,=15m/s 
17. 00002.00 
Бо A | 
3 3 +> acm 
48 x0.5x0.25 
=> = ee 2.00 Fe = idB 
<--- 
f 
18. 00000.09 


So. s=vB/=3 х 10° х 10 x3 х 10719 =9 х 10° = 0.09 V 
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Chemistry PART - II 


SECTION – A 
19. AB 
Sol. Тһе solubility of the group-2 sulphates decreases on moving down the group due to 
decrease in hydration energy. 


20. AC 


OH 
OH 
Sol. All the ortho and para positions of © апа ol are vacant and activated 
CH3 


for electrophilic substitution reactions. 


OH OH OH OH 
Br Br Br Br 
Br. Br. 
CH3 CH3 
Br Br 
21. АВО 


Sol.  H,BO, —*? „НВО, 
2H,BO, _22%0 .B,0, 


4H,BO, —H2 ,н.В,О, 
Н:В:О: is not an anhydride. 


22. АВС 
Sol. СНО can be 
HCOOH он >c- COOH 
j Alls. ah and HoC = C. —5 CH, = CHCOOH + CO, 
C M анан COOH 
H^ “COOH 9 
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23. ВС 
3 
N-CH4 =L N rp 
сн, 


AgOH N(CH3)2 
—Á— 


ES (CH3)3 Г АОН ЕЕ 


24. АВС 
Sol. These are facts. 


25. A 
Sol. (А) forms monosubstituted product, it is more reactive than benzene due to presence 
two activating СН» groups. 

(B) forms monosubstituted product because one position is meta w.r.t electron 
withdrawing groups and para with respect to СН» group. It is less reactive than 
benzene due to two deactivating and one activating group. 

(C) forms more than one monosubstituted product and is more reactive than benzene 
due to two activating OH groups. The OH groups exert -I and +R effect. 

(D) forms more than one monosubstituted product and is less reactive than benzene. 
Тһе Cl atoms exert —l as well as +R effect. 


26. C 
Sol. CHCl 
forms stable benzylic carbocation which is stabilized by resonance 
ONa OH 
and are more reactive than toluene towards bromination 
27. B 


Sol. Fact based. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-VIII-(Paper-2)-PCM(Sol.)-JEE(Advanced)/19 


28. D 
Sol. Fact based 
SECTION - D 
29. 00058.50 
Sol. Pis NaCl 
30. 00055.80 
: 1000 

Sol. AT;=iK;im=8 x 1.86 x No. of moles x W 

or, 5=3 x 1.86 x 50 «199 => № = 55.8 kg 
31. 00071.70 

її 

сор ОНСН,СН,СН, —©2_,CH,CH,CH,CH,Cl +CH,CH,CH - CH, 

amount of 1-Chlorobutane | 6x1 6 

amount of 2—Chlorobutane 4x3.8 15.2 

% of 2-chlorbutane= ime x1002 71.7096 

21.2 

32. 00072.00 


Sol. n double bonds dissociate to form 2n single bond. 
AH for polymerization of 1 mol of ethylene 
n 2n 
АН- = (BEc.c ) ын (ВЕ, с) 
=+590 – 2 x 331 = -72 kJ mol = -72.00 kJ mor" 


33. 00046.20 
So, 4,-0699 0699 ,,, 
K 15x10 
34. 00252.00 
Sol. X= (NH4)2Cr20;, Y- Сг2Оз &2 = № 
35. 00120.00 
Sol. 


CH, = CH- CH, - C - CH, - CH = СН, —“"_, HOOC - CH, - C СН, - COOH + CO, « H,O 


5 сн; E CH, -C - CH, 
CH, C CH, Сопс.Н,504 , 
H3C СН, 
Molar mass of (7) = 120 (2) 


р eel 
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36. 00031.00 
So. 2NO; —oN,O, 


Mole of ratio of NO; : N20; = 2 :1 


-. Mole of NO, in salt = 2 x Mole of N20; = B - 0.02 
2. Weight of МО, in the salt = 0.02 x 62 = 1.24 g 
% of NO; = 124 «100 - 3195 


“ X = 31.00 
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Mathematics PART - Ill 


37 


Sol. 


38 


Sol. 


39 


Sol. 


SECTION – А 


ABCD 
Equation of tangent at P is x+y=4 
Clearly mirror image of Н(-5,5) lies on line PQ. 
Now mirror image В” or R 
a'+5 p'-5 -2(5-5-4) 
A Буй 2 
= (a',B’) =(-1,9) 
Let PM cuts the axis at T; As M is midpoint of PT 
=> Т is (-3, 7) 


We know that SP = ST and ZSMP- 3 


=4 


Equation SP -у-3- Lix 1) 
=> х + 3у-10-0 
Let S = (10 – ЗВ, p) 


Again TS | РО -P—7.-9-3 _ 


13-9]. -1-1 


г. focus is (-2, 4) 
ABCD 


f(x) = f(a + B - x) 
= Қа) = ҚВ) and g(a) = 9(В) 
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40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


BD 


Let one probability of choosing one integer k be P(k)= 5. (X is one constant of 


proportionality). Then, 
2m x 2m 1 

E А em] 
Dig coge 


Let x, be the probability of choosing the odd number. Then 


2m m 1 
эрке Ун 


1 (2k - 1) 
m m 1 m 1 
Also, 1- x, =x, = У P(2k)= —— «X 
Цан. 2 (оку & (2k -1)° 
1 1 
> 1-Хх,<Х, > х>— = Х,<— 
2 2 
BCD 
"e PU — not differentiable 
-2; x«0 


-x° cot" x; х>0 

g(x) =>4-x° cot" х; x<0= twice differentiable 

0 ;х=0 

h(x) = біп х — differentiable 

pt 4x°.cos 1 
0; x20 

twice differentiable 


хха Tix «0 


AD 
Using integration as sum of limit. 
B 
(A) (x -h* « y* =(h-1)? 
у? = 4x 
(x =h)? +4х = (h - 1? 
Apply A=0 


(B) Find the common normal to 
y^ = 4x, у= 2x - 6 


y = т(х –3) -m-im Apply c = -2am – am? 


3 


4m m'--2m-m 


1 
2 
m? 
ә OHO me m axe 

(C) Length of the semi latusrectum is the H.M between segments of the focal chord. 
(D) Tangents at the ends of focal chord are perpendicular 
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Sol. 


45. 
Sol. 
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A 
Angles of the triangle are 30°, 40°, 105° 
then Ы БЕ zb = 
sin30?  sin45? sin105° 
25 а_ ЫЫ _ с 27 
1/2 1/42 (4/3 +1)/24/2 
> шоо. £ =k 
/2 2 MS CET. 


The smallest side а = /2k and largest side c =(V3 +1)k 
If а-2,К-42,с-46-42 

If а =./2,К =1,с =^/3З +1 

If 8-3-42-43К-2,с-2-2/3 


- = then from A= gbosinA 


Waha 1822 5x 2kx (v3 + tksing0° 


4 
pince. JNA А 
2(V3 +1) 4 2 


hence c = 1 


If ^ 


nd 


D 

Let B,,B,,B,,B, are boys F,,F,,F,,F, and M,,M,,M,,M, are corresponding fathers and 
mothers. Let A; be an event when Bi, Fi, Mi are together in a group. 

n(A,) - 3x3! [Remaining З fathers can be grouped with any of 3 boys and similarly 3 
mothers can be grouped with 3 boys separately] 

Similarly n(A;),n(A,), п(А,) =3!x3! 

n(A, ^ A;)- 2!x2! 

n(A, ^ A; ^ A,) - 111! 

n(A, VA, АСА, )-1 

At least are Boy is grouped with his parents 

n(A, VA, VA, UA,) 


-4 = 
-Xn(^)- (А аа) È n(A AA, OA,)—n(A, nA, ^A, ^A,) 
E xs шин 


= "C, x 8Ix 3I- ^C, х2121+ ^C, 1x 111-123 
Grouping when any boy can be given any set of parents is 4!x 4! 
(P) n(A, VA, VA, UA, ) = 4141-123 = 576 -123 = 453 


(Q) 2 boys selected four both parents in group іп “С, ways say В, and В, so 
ЕВ,М,, Е,В,М, are 2 groups remaining possibilities are 

(i) F,B,M, and Е,В,М, 

(ii) F,B,M, and F,B,M, 
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46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


(iii) F,B,M, апа F,B,M, “С,х3-18 
(R) Boys are not selected for being particular 
(S) n(A, АА, VA, 0A,)=1 


C 
Basic definition of hyperbola and common tangent with circle. 


SECTION- D 
00005.00 


Given ellipse 


= 1 (vertical ellipse) 


(3, -3) 
Parabola can be taken as 
(x-3)* = A (у+3) 
It passes through (-1, 4) 
>16=7A >A= 16/7 
г. parabola is hos 3)? = 16y + 48 
-. 16y = 7(x-3y? — 48 
А-7,Н-3,К-48 


АН К 

7 3 16 
00002.00 

-(1,0), B==(0,tana), ФЕ же , ( 2tan?a їап?е—їапе 
= , ; m с? 2! 2 , 141820 l+tan2a 


AABB' _ 


00028.00 
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Sol. If a; is mapped to 2, we have ’C; ways of mapping rest of the elements. 
If a; is mapped to 3, we have °C; ways of mapping rest of the elements. 
If a; is mapped to 4, we һауе °С» ways of mapping rest of the elements. 
Hence total number of increasing functions = "Cs + °С» + °С» = 28. 


50. 00007.00 
Sol. (*e,09)? +"? с (рх? + 2x - 5)(x*)" +...) 
( “сох” + c,(qx - 41)x'* +....)( CX” +° e (=x? + x 20x? +...) 
= х9 + 391x% + аоѕх? +... 
Comparing the coefficient of х° we get 
19р + 8q — 6 = 391 
= 19р + 8q = 397 Letq = 191 +k, 0 <k < 19 
_ 397-8(19%+К) 5, ау o(4k+1) 
19 19 


4k * 1 must be integer > k= 14, р = 15 - 8л. 


For minimum positive value of p, 2 1 =р= 7 


51. 00002.00 
Sol. 


52. 00002.00 
Sol. f(x) --2-39х2<0Ух 
— f(x) is decreasing 


1100) < f(-x) 


хї-х-30-0 
(x —3) (x°+3x4+10)<0>x<3 


53. 00005.00 
Sol. Let а.а = соѕу[а b c |=-d.(b +c) [as d.(a+b+c)=0] 
d.(5 +c) 
= ы РЕ ЕР у (1) 
IM 85-4) 
similarly sinx = Лав e] RTT (2) 
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Adding these we get sinx + cosy - 2-0 
=> sinx- cosy = -2 
=> Sinx = -1, cosy = -1 


-х-(4п-1):.у-(2п41)л 


А "nr т 
Since we want minimum value of x? + y?, so x ssa y-2n 


2 
>x sys sies 
54. 00002.00 
Sol. Ап. (2) 
Put x =? 
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SECTION - A 

1. A, С 

So.  a-2m/s? 


S=ut+ at =0+1x2 =t? 
2 2 


шээг 

v? =u’ +2a,S =2x 2S = 45 
Saget = 5° 

an = S? 

г. а= Jat +a? = ү4+5* 
А(5-2т 


а = /4+16 = 24/5 m/s? 
Radius of curvature of its trajectory 
v^ 48 4 


a. 5 S 
Аї 5 = іт, г= 4m, 
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2. A, D 
Sol. @oRcot Ө = v sin 20 


OR cose = 2v sin0cos 0 
sind 


OR = 2% ѕіп? Ө 
Just after release 
aR = 2asin?o 


aR = 2ах x (since, 0 = 37°, initially) 


18a 
В = —— | 

Oo 25 (i) 
М, sin 20 - f; = ma ...(ii) 
А - 2mR'a 

5 

2 - 

f d ... (iii) 


From (ii) and (iii), we get 
М sin 20 = ma 


№247 па № = 3.5 а ...(ім) 
25 5 
For the rod, 


2 
тё 


m,9 00520 - N Rcoto - а 


my. 7 4 mo, To, 36a 


209, -Мх05х Я 
2 25 з 3 3 25 


35-М2-12а 
3 


35-3.5ах4- 1.2а 


=> 154448 = 35 
3 
cee mist 
10.6 
From (iv) 


№ = 3.5 а= 3.5 х 1= 3.5 № 


3. А, С 
2 
Sol. d^x GMr cos0 GM xc Sols x [3g,R 
dt? R? R? R ы 
Q= Jo 
R 
Now, x = A sin (ot + о) 
at t= 0, x = +R/2 
R “Азаа 4440) 


Vx = @A сов (ot + о) 
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439,В 


att=0, у,-- 
2 
4{39,R 

еа ш |99 дсоѕа 

2 R 
-ŠR = Acoso ...(ii) 
Solving (i) and (ii), we get 
A=R, a= эт 

6 


м x «Rsin es 

R 6 

-R Z Rein (901.57 

2 В 6 
fno 9o, 97 
6 VR 6 


RUM id 
E 
Vmax = ФА 
V max = Sog = fg R 
4. A, B, D 
EE 
Sol. a - (1h js = H2 үн EE Тебе 
УУ F JF NESNA 3+1 
H2 Hi 


The percentage of incident power reflected to the first string = 15 100 = 25 % 


The percentage of incident power transmitted to the second string = 100 — 25 = 75% 


5. В,С 
Sol. The electrostatic force between the hemispherical shells is 
F- буболН О 2Q mR? Q? 


2, 2nR* 8nR* 25) 16бле,А? 
The net electric potential at the centre 'O' of the sells is 
KQ 2KQ 20 Q 
V = + = = 
R 2R R 2ngH 
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6 AD | 
xir pend | | | 
dt ^ dt 
Lfdi, = 2Lf di, L 2L 5, 
lo b 
і-і-2й,-1) i iz ү! 
2i, -i, =|, 00) 


Now, E +В 20 


L (i, +i,)R =0 


dt 
1 9) " 3i, +1 R-0 
dt 2 
iy j t А 
е a [e zi n Зі, +h |  3Rt 
1 КИЕ Al, 2L 


lo _3Rt 
hae 4e 2-1 
| _3Rt 
b= 3/20 ® +1 


„ү LÊ 
The energy stored in inductance ‘L’ in steady state = ЭН ---- 


ЕЛЕР LÊ 
The energy stored іп inductance 217 іп steady state = tafe) =—® 


3 9 
0 1 2 LÊ blo 4 
The net heat dissipated in the resistor = —x3Ll; -| + — | = Ц 
2 18 9 3 
7. D 
8. A 
Sol. (for Q.7-8) 
Current over the surface of cylinder is 
ТЕ Qo 
p 
_ Hal | робо 
А 21 


Electric field induced on the surface of the cylinder is 
RdB R mQ do 


5 20 22r dt 
p.e ues 20 
4т/ 4т/ 
mg-T=ma ...(ii) 
TR - 2f,R - QER = mR*a 
Т-2Ь-ОЕ =та (iii) 
2f, = та ...(ім) 


Adding (iii) апа (ім), we get 
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Sol. 


11. 
Sol. 


T- QE = 2ma ...(V) 
From (ii) and (v), we get 
mg – QE = 3ma 


а = 9/4 
Now from equation (ii) 
mg-T=ma 
T=mg- mg  3mg 

4 4 

C 
D 
(for Q.9-10) 


АОлв = nOpAT = 2x (900 — 300) = 3000R 
In the process ‘BC’, 
VT = constant 
PV? = constant 
C=C, + R 238, R R 
1-< 2 1-2 2 
2R 


АОвс = NCAT = &— (300 – 900) = -600R 


2 
_ nRAT 2R(300- 900) 
ВС 0 (1-2) 


AW 


5 


=1200R 
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AQca = "яты э) = 2Rx зоб, | = —-1200Н/п(3) = -1200R x 1.1 = –1320 R 


0 


AW, ue = АО, е = АО дв “АО; + АОсд = 3000R – 600R – 1320R = 1080R 
AW, 
Efficiency of cycle, n = wee 499 1080Н 100 36% 
supplied 3000R 
SECTION - D 

00003.20 
v cos Ө = vo sin Ө 
У = vo tan Ө 4440) 


a = v, sec’ o£ 


secet event) _ Vo 
А 


а= v, sec? of 


а= 50 вес Өу,(1+їап? 0) 

2 
= - Y» sec? 0 

ГА 

Т sin Ө = mg 

Т сов 6- та 

From (iii) and (iv) 

g-atano 


j sec (v, + vtan0) 
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v? 
g- “вес! 0tano 


2 
Vo = ын 3 (aoe. = 3.20 m/s 
сес” біап0 5 3 


Vo = 3.20 m/s 


12. 00011.25 

Sol. N = mg cos Ө 
f, = uN = 2tanómgcos0 
f, =2mgsine 
Баш Шы ec cine 4440) 

Tom = loma 


£R = 2mR'a 
5 


=> 2mgsin0- =maR 


4: 505119 
В 
When pure rolling starts 
у-оВ 
Vo — at = (оо + at)R 
Vo — 3g sin Ot = œR + 5g sin Ot 
Vo — ЫН = 8 g sin Ot 
= - 
12gsin0 


...(ii) 


Vo Vo ЗУ, 
—— = Vg = 
12gsin0 4 4 


у= у, -8at - v, - 3gsin0x 


= 11.25 m/s 


4 


Зу, 3x15 
4 


13. 00010.50 
a+gsina a+gsina 


Sol. tan0 = 
gcosa gcosa 
3 
5-у uii. 5-y 5 
"ge "DEC 7 
3 10x = 
5 
= У = 1.25 т 


Volume of water remained іп the container 


V = 251.28) «3x4 = 6.256 = 37.50 m? 


-. volume of water spilt over the tank 
AV - Vo- V 
= (3 x 4 x 4) – 37.50= 10.50 m? 


14. 00003.72 
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Sol. 


15. 


Sol. 


16. 


Sol. 


17 


Sol . 
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The current through the resistor “В is L = 2mH R = 20 


5 ви 
9 ЗЕ L | 
R, 
"T : | SAIS 
i Е Ч 22) Е 


The current through the resistor “Вә is 


ip R; e 
aee, 
i, =2е 2407 ...(ii) 
The current through the battery 
|= її + io 


-t -t 
|= i -ө19% | [e | 


At t= 1 x 10? sec 
|= 4(1- e) + 2e ^? 
| = 4(1—0.37) + (2 x 0.60) = 3.72 amp 


00005.25 
Еті induced in the straight segment AC is sac = 0 
Emf induced in the circular arc CD is 

5a/2 5a 2 


Ecp = J Bordr = ЗВӨр р - Boa’ 


Е f1 5x10x(0.2)?= 5.25 volt 


, Ean = Eac +Ecp = 0 +5.25 = 5.25 volt 


00003.74 
1mm 
Least count of screw gauge, L.C. = a 0.01 mm 


Diameter of the wire, d = 2 mm + 46 x L.C. + 4 x L.C. 
= 2mm + 46 x 0.01 mm + 4 x 0.01 mm = 2.50 mm = 0.250 cm 
The length of wire, / = 4.76 cm 


-. The curved surface area of the wire, S = nd? 
= 2, 0.250 x 4.76 = 3.74ст? 


00025.60 
The magnetic moment of the disc is 


q mR%o qoR? 


2m 2 4 
Magnetic torque on the disc 
2 
г-Мв- LEE (il) 


For toppling of the rod about the edge at ‘D’ 
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qBR? 
о > 25.60 
min = 25.60 rad/s 


18. 00003.40 
Sol. Using conservation of momentum 
P = P2 cos Ө ...(1) 
Р,-Р,5П0 ...(ii) 
Squaring and adding, we get 
P? +P? =P? 
2mk + 2m,k, = 2m2xKo 
4k + kı = 10k2 
10kə — kı = 4k 
2 ТОК – kı = 44. (iii) 
Also, ki Tt Ko -К- [е] 
Кі + К = 11. – 2.86 
К; + Ko = 8.14 ...(ім) 
Adding (iii) апа (iv), we get 
11k. = 52.14 
Кг = 4.74 MeV 
kı = 8.14 – 4.74 
Кі = 3.40 MeV 
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Chemistry PART - Il 
SECTION - A 
19. B,C,D 
dU ап! 

Sol. (A) For real gas qv = ye i.e. internal energy is volume dependent also. 

(B) 2>1-> Мем > Videa SO forces of repulsion are dominant. 

(D) For ideal gas AU = 0 but for real gas AU #0. 
20. A,C 
Sol. 1° amines give carbylamines reaction 
21. A,B 
Sol. CH, O CH; CH; " He 

Ph—CH-NH, + онсе -- Pa—CH NBC CCH, (R+ R) 

H + H (P) 
CH; О CH; 
dE д. (К+ S) 
H (Q) 

22. A, D 
Sol. (D) The reducing character of hydrides of 15 group elements increases from NH; їо BiHs. 
23. A, C, D 
Sol. As Ni is added, CO will be consumed to attain the third equilibrium. As concentration of CO 

decreases, СОСІ will decompose to a higher extent and hence Cl» concentration increases 

which in turn decreases the concentration of PCl3. 
24. B,C 
Sol. In ЕС = C = СЕ» 

Terminal C-atoms are sp? hybridised, one sp? hybridised orbital comes in the horizontal plane and 

other sp? hybridised orbital appears on the vertical plane. 

In N2H,, the nitrogen atoms are sp? hybridised. 
25. B 
Sol. Мед of H3PO, = 300 x 0.1 = 30 


Meq of NaOH = 50 x 0.1=5 
Нз PO, + NaOH = Ман, PO, + H2O 
30 5 0 0 
25 0 5 5 
Solution is buffer 


| 5 
pH = Р“ +109 ao = 3 +109 1/5 


— 2.3010 
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27. 


Sol. 


28. 


Sol. 


29. 
Sol. 


30. 
Sol. 


A 
At point ‘C’ a buffer of Ho РО; & HPO; exists. 


A 
2 
TC pK, +pK, 

Isoelectric point (РІ) = к= 

1. ‚ : 
19437 56. 28 

2 2 

А 


А 2! SH-CH,-COOH (will move towards 
V/ -Cationic cathode) 


H,N-CH,-COOH 2, 
S9 


H,NCH,COO—> will move 
Anionic towards anode 


SECTION – D 


00001.46 

Suppose relative reactivity for 3° H is x 
and suppose relative reactivity for 1° His Y 
So with the given information 


N 086-5 24014 
9у +X 9y +x 
Е. ы *_ 
0.86 0.14 
Hence, 38:22:13, -1.46 
у 0.86 
00023.00 


Each 111 g of CaCl, = 100 0 of CaCO; 
So 55.5 0 of CaCl, = 50 0 of CaCO; 
Each 95 g of МӘСІ; = 100 g of CaCO, 
So 47.5 of MgCl, = 50 g of CaCO; 

Each 120 g of MgSO, = 100 g of CaCO; 
So 84 g of MgSO, = 70 g of СаСО; 
Each 136 g of CaSO, = 100 0 of CaCO; 
So 81.6 g of CaSO, = 60 g of CaCO, 
Hence total CaCO, = 230g 
230 g 


Degree of hardness ------ 
10,000 t 


= 23 mg/ litre = 23 ppm. . 
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31. 00002.81 


so. K=- 
12 
2.303 1 
t =—— x tin log —— 
0.693 0.85 
t = 2.81 mins. 


32. 00002.64 
4x 0.25 
100 
s йе 
4 a xN, х1077 i 

3.99 x 50 
uc cn cp 
(500) x6.023x10^ x10 


= 2.64 g/cc 


So. 2=4- = 3.99 


33. 00006.44 
Sol. Extxt 
Ww 


~ 96500 

w=dxV 

-193дст x n x 2.5 x 2,5 x 0.02 cm”? 
w= 7.575 9 

t= 7.575 х 96500 x 3 

197 x 0.02 

= 556589 5 sec 
& 6.44 days 


34. 00083.50 
Sol. 2C,H,(g)+70,(g)——>4CO, (g)+6H,O(/) AH =-3129KJ 
AH = ХАН, product) ш ХАН, reactants) 


-3129-|4х(-395)-6х-(286)|-(2хАН,С.Н, -7х0| 


AH cn, = -83.5KJ 
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35. 00014.64 


эһ No. of equivalent of Na,S,O, = 100x915 
208 1000 


- 0.015 


Let mass of K;Cr;O; =a 
Mass of KMnO, = 0.5 ~ a 


г. No of equivalent of K;Cr;O; = 25 


No. of equivalent of KMnO,= = 0.5-а 


316 
„a ,05-8 0915 
49' 316 
a = 0.0732 
% of KCrO; = 00732 „100 
05 
= 14.64% 
36. 00001.48 
1 шанг = 
EM e a. М.., 1 6 IMs; 
Гео ү M ra ' | | \ М... 


Minx = 25 
Let mole fraction of F- be х! 
38х-(1-х)х19 


25- ; 
X = 0.3158 
6842РҮ 
ы СООР м atm (P =1) 


0.3158P 
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Mathematics PART - 111 


SECTION - A 


37. A, C 
Sol. Equation of AB > y = МЕ +1) 


АС->у --2(х-1) 
ВС->у-0 
Distance of P from AB = d, = tax -3y «4| 


Distance of P from AC = d, = tax +3y – 4 


Distance of P from BC = d, = ly| 


According to question dida = d$ 
=> |16x* - (Зу — 4)*| = 25у? 
=> Circle S: 2x? + 2y? + Зу — 2 = 0 and hyperbola T: 8x? – 17у? + 12y – 8 = 0 


38. A, C, D 
Sol.  Letf(x) = (1+ x)(1 +x?) ..... (1 +x 
Then A must be the sum of coefficient оёх? where k is non-negative integer 
22070 + 8.2230 


i 9 


2070 


39. B,C 
| а, C, 
Sol. Let a = a; + іа; с = су ico, then — x — = –1 
аҙ Co 
=> асу + 8202 = 0 


а+а\(с+с а-а\(с-с 
> +| —— | ——|=0 
28257515) 
= ас-ас-0 
. ac is purely imaginary 
a 


a 
Also = =-= 
с с 


a. 
=> — is purely imaginary 
с 


40. А,В 


Sd. °C, = п(п-1)(п-2)(п ЗДІ 4)(n—5)(n- 6) 
Obviously one of the seven numerator factors must be divisible by 49. 


n 
Of any 49 consecutive integer exactly seven satisfy the condition il cz | = Z = 5 
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41 


Sol. 


42. 


Sol. 


Sol. 


45. 


sg, = nln 1)(n - 2)(n-3)(n- 4)(n —5)(n-6) 
7! 


So for Ч to be divisible by 12 


S = n(n- 1)(п — 2)(n — 3)(n — 4)(n — 5)(n — 6) must be divisible by = 64.27 = 29.3? 

Any one of the seven factors must be divisible by 9. So, here only 7 favourable choices 

Also, if n is even then S is divisible by 64 and if n is odd then one after the (n — 1), (n — 3), (n — 5) 
must be divisible by 16 

So we have 13 favourable choices out of 16 consecutive numbers 


Required probability that "C; divisible by 12 = — 


B,C 
А = 16 cos? 0-4 cot 0-0 
or 4 cot 0(2 sin 20— 1) = 0 


2sin20—120 
na n T 
0----(-1) — 
( ) 32 
дй Эт 
12°12 
A, B, C, D 


l= z| 2o0sm sinc Е z[[sntm- n)x + ѕіп(п -m)x |dx 


| ps i EM СЕ 2 ail fork el Б coskn = (| 


an f 
е0 а= If n-m is odd 
0 If n—mis even 
A 
B 


(43.-44.) (xi + yj + zk) . (i + i) =2 


х+у=2..... plane 7 


i j К 
ABxV=f,=|1 0 1 
TES EE 
жа 
coso = Dra. 
ШІ 
soso ЖК) Ва 6/8. 
E V2 4/6 742-1465 2 
Lc in E 
2 6 
B 
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So. (45.46. |z| = 2 


25 6 2 
2 
bal E E LL us 
z;| з з 
a-2,b- V6 
OD NES 
a 43 
24 1 45. 46 1-4/5 
Let =—+ {= і 
z 3 3 3\ 26 
sing - 5. 
46 
1 1 45 
22225: сахми 519 
SECTION - D 
47. 02021.00 
: 1 
р n 
Sol. lim n? І (2019sinx +2021cosx)|xldx = lim п2.4042| хсовхах 
noo 1 noo 0 
^n 
4042x “cos{ 10-1.) 
= nA mj. 
- A 2021 
n? 


48. 02000.00 
Sol. Let &=3i+4j+10k and B = ai +bj =+ ck 
S = à. - lalB|cose < lal|B| < /2000 
49. 00021.00 
So. y =x’ and TE 
X 


> ургах: апа урь 


X2 
Equality A at A and B, we get 2x, = = 
dx X5 
> xx. ЕА 
p 8 B(Xs, уг) 
Mag => 2x,- 2 Же: 
АВ LY шу, Фет 
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> Xı = 4 and x2 = 1, y4 = 16 ~. X4 + у; X2 = 21 


50. 00503.50 
Sol. From the relation between the zeros and the coefficient we obtain 


Ххх. хі = 1008 and xixz ..... X1008 = 1 


1008 1 
Hence, >’ — = 1008 


i4 Xi 
So we have the equality case in the A.M. — G.M. inequality 
SO X1 = X2 ..... = X1008 = 1 
2 EN 
58; _ 1008° — 1008 a, = -1008 
2 
а; 
So — =503.50 
la,| 


51. 00008.00 
Sol. Possible path mouse can reach C 


(iii) 


1 
х--- 
2 


11411 1 
ххх + хх 
3 2 2 33 2 


52. 00071.00 


BTC: uc ET uU : 4 
Sol. 8112 sin 7 sin — sin — sin — sin 


‚л. Әл, 4n 4 
=> | 6ІП--5ІП--5іІП-- 
7 7 7 


Let 702 x 

= 30 + 40 = л 

=> 40 = л – 30 

> sin 40 = ѕіп(л — 30) 

— біп 40 = біп 30 

— 4 sin Ө cos Ө(соѕ 20) = 3 sin 0 — 4 sin? Ө 

= 16 cos? 0(cos 20)? = (8 — 4 sin? Ө)? 

=> 16(1 — sin? 0)(1 — 2 sin? 0)? = (3 – 4 sin? Ө)? 
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Sol. 


54. 


Sol. 


17 
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= —64 sin? 0 + 80 sinf Ө — 80 sin? 0 + 16 = 16 sinf 0 + 9 — 24 sin? Ө 


= 64 sin? Ө — 66 сіп” Ө + 56 sin? 6-7 = 0 


п. on. Әл um 
=> | $11 — $10 sin = 
7 7 7 64 


00002.50 


Уг-х axe o 257 =2х-1 


= 
Als + Blo + Cl, = x/y 
3 2 
= ү +Вх FOX Rely 
у 


3 2 
= Ax" +Bx EOK S ont 
y dx 


2 
= Ах? + Bx? + Cx = 3x? - 42x 


эА-3,8--2,0-2 
З0,А-0-5 


00007.00 
Substitute t = sin x and g(t) =t+ 2с} 
3-4 


Since g(t) is an increasing function in the interval |-1, 1] 


It follows that f(b) = тах(|0(-1)), |g(1)|) = max bj, 


From the graph we conclude that min f(b) = | 


Sop+q=7 


T 
2 


4) 
4) 4 


——— ee eel 
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General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

• Each Part is further divided into Two Sections: Section-A & Section-D. 

1 Section-A (01- 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have опе or 


more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it isa 
correct option. 

Zero Marks : Olfnoneofthe options is chosen (i.e. the question is unanswered). 


Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Based on this section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 


XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION – A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. A particle starts moving in a plane with constant tangential acceleration a, = 2 m/s? and normal 
acceleration a, = t*. Then choose the correct option(s). 


(A) The acceleration of the particle is 24/5 m/s? after having covered a distance S = 2m. 


(B) The acceleration of the particle is 2/2 mis? after having covered a distance S - 2m. 
(C) The radius of curvature of its trajectory is 4m after having covered a distance S = 1m. 
(D) The radius of curvature of its trajectory is 2m after having covered a distance S = 1m. 


2. A solid sphere of mass m = 2.4 kg and radius R = 0.5 
m is placed on a rough horizontal surface. A uniform 


rod AB of mass mo = 2.5 kg and length / = 1m hinged 


at one end 'A' is resting on the sphere as shown. The 
rod makes an angle 20 = 74° with the horizontal 
surface initially and then the system is released from 
rest. There is no slipping between the sphere and 
horizontal surface and there is no friction between the 
rod and sphere. Then choose the correct option(s). 

(A) The acceleration of sphere just after release is (approx) 1 m/s?. 

(B) The acceleration of sphere just after release is (approx) 2 т/в 

(C) The normal force between the rod and sphere just after release is (approx) 6.5 N. 
(D) The normal force between the rod and sphere just after release is (approx) 3.5 N. 


3. A tunnel is dug across the earth along a chord AB as shown. ЕТЕ 
A particle is projected inside the tunnel from end ‘A’ with ап а 


39 R 
2 


tunnel and the particle. Then choose the correct option(s). 
(where go = gravitational acceleration on the surface of Earth, 
R = radius of earth) 


initial velocity vy = , there is no friction between ће в 


(A) The time taken by the particle to move from end 'A' to other end 'B' of the tunnel is 


To 

511. 

(В) The time taken by the particle to move from end ‘A’ to other end ‘B’ of the tunnel is 
ох [R 
3 ү 

(C) Тһе maximum speed of the particle inside the tunnel is /g,R . 

(D) Тһе maximum speed of the particle inside the tunnel is /2g,R . 
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Two strings of equal radii but mass per unit length ш = 0.9 kg/m and ш u2 

u2 = 0.1 kg/m are joined together and stretched between two rigid P о Q 
supports as shown. A sinusoidal wave pulse of amplitude 3 cm is 

incident from end ‘P’ and transmission and reflection both take place 

at the joint ‘O’. There is no loss of power during propagation of the 

wave. Then choose the correct option(s). 

(A) The amplitude of the reflected wave is 1.5 cm. 

(B) The amplitude of the transmitted wave is 4.5 cm 

(C) The percentage of incident power transmitted to the second string is 60%. 

(D) The percentage of the incident power reflected to the first string is 25%. 


Two hemispherical thin shells made of insulating materials are concentrically 
arranged in a free space as shown. The radii of the smaller and larger 
hemispheres are ‘R’ and '2R' and they carry positive charges 'Q' and ‘2Q’ 
respectively. The charges are uniformly distributed over the surfaces of the 
shells. Then choose the correct option(s). 


(A) The electrostatic force between the hemispherical shells is 3 


TE 
Q? 

(B) The electrostatic force between the hemispherical shells is — ——7 

16n&R 
(C) The net electric potential at the centre 'O' of the shells is 

TE 

(D) The net electric potential at the centre ‘O’ of the shells is R 

ёо 
A parallel circuit consists of the two ideal inductances ‘L’ | | 
апа “21” and a resistance 'R' as shown. At t = 0, the same 
current ‘lọ’ is flowing in both the inductances in the same 
direction. Then choose the correct option(s). L 2L R 


2 
(A) The energy stored in inductance 'L' in steady state is c 


(B) The energy stored inductance ‘2L’ in steady state is zero. 
2 


LI 
(C) The net heat dissipated in the resistor is = 


(D) The net heat dissipated in the resistor is 2g 
3 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


Charge ‘Q’ is uniformly distributed on the non conducting surface of 
a thin uniform long hollow cylinder of mass ‘m’ radius ‘R’ and length 
“”, Itis placed on two stationary rough horizontal planks. A string is 
wound over the cylinder whose other end is attached to a block of 
same mass ‘m’. When the system is released from rest, the cylinder 
starts rolling without slipping relative to the planks. Now answer the 


oQ? 


following questions. (Take uim m) 
7. The acceleration of the hollow cylinder is 
(A) 2 
e = 
c $2 
o) 4 
8. The tension in the string is 
a 279 
в = 
с) F 
o) 72 


Paragraph for Question Nos. 9 and 10 
Two moles of an ideal mono-atomic gas is taken through a cyclic process 


ABCA as shown in the V-T diagram. In the process BC, VT - constant. The 
temperature at A is Т, = 300 K. [take /n(3) = 1.1] 


Then answer the following questions. 
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The work done by the gas during the process ‘BC’ is 


(A) 600 R 

(B) 900 R 

(C) 1200 R 

(D) 1500 R 

The efficiency (in percentage) of the cycle is 
(A) 12 

(B) 18 

(C) 24 

(D) 36 


SECTION - D 
(Numerical Answer Type) 


second decimal place; e.g. xxxxx.xx). 


11. 


A small block of mass m - 2 kg is placed on a smooth horizontal 
surface. A massless inextensible string of length / 2 1.5 m with one 
end attached to the block is initially held in horizontal position. With 
what constant velocity vo (in m/s) the free end of the string is moved 
in vertical upward direction so that the block will leave the horizontal 
surface, when the string makes an angle 0 = 37? with the horizontal 
surface. (take g = 10 m/s? and tan 37° = 0.75) 


A solid sphere of mass m = 3 kg and radius R = 10 cm is projected 
up an inclined plane of inclination 0 = 30? with an initial velocity vo = 


15 m/s and initial angular velocity o, = 22 as shown. Тһе coefficient 


of friction between the sphere and inclined plane is u = 2 tan 0. Then 
find the velocity (in m/s) of the sphere, when it will start rolling 
without slipping relative to the inclined plane. 


An open rectangular tank of base area (3m x 4m) and height 
5 m filled with water upto height 4m is accelerated up an 
inclined plane of inclination о = 37° with an acceleration 
а = 4 m/s". Find the volume (in m?) of water that will spill over 
the tank. (take g = 10 m/s?) 


In the adjacent circuit the switch 'S' is closed at t = 0. Then find 


Vo 


the current (in amp) through the battery at t = 1 x 10° sec. 
(take е”! = 0.37, e?? = 0.60) 
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A conductor ACDG consists of a straight segment AC = 0.5 m and M 
a semicircular arc CDG of radius a = 20 cm. A uniform vertical В ! 
magnetic field В = 5 Tesla is existing in the region. Now the aD 
conductor is rotated with a constant angular velocity o = 10 rad/s 
about a vertical axis MN parallel to the magnetic field as shown. 
Then find the emf (in volt) induced between the points A and D of 
the conductor as shown. 


PRAISE TEI 


The pitch of a screw gauge is 1 mm and its cap is divided into 100 divisions. When nothing is 
placed between its studs, the zero of circular scale is 4 divisions above the reference line. When 
a wire is placed between its studs, the main scale reading is 2 mm and 46" division of circular 
scale coincides with the reference line. The length of wire is 4.76 cm. Find the curved surface 
area (in cm?) of the wire in true significant figures. 


Charge q = 0.5 coulomb is uniformly distributed over | B | B в =5T 4 
the surface of a non conducting circular disc of mass 

m = 0.2 kg and radius R = 0.5 m. The disc is mounted 
at one end of a uniform rod of mass то = 1 kg and 
length / = 2m so that the plane of disc is perpendicular 
to the length of rod and the rod is placed on a rough 
horizontal surface with //4 length of the rod is 


protruded over the edge of the surface as shown. 

A uniform vertical downward magnetic field B = 5T is existing in the region. Find the minimum 
counter clockwise (when viewed from right side of the disc) angular velocity ‘w’ (in rad/s) with 
which the disc is rotated about its horizontal axis so that the rod will topple about the edge (at 
point D) of the horizontal surface. 


When an a-particle with kinetic energy K = 11 MeV collides with a stationary lithium nucleus, the 
following nuclear reaction takes place 

“He +” Lio"? B«n 

If Q — value of this reaction is E = -2.86 Mev. Find the kinetic energy (in MeV) of the neutron 
outgoing at right angle to the incoming direction of a-particle. 
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Chemistry PART -II 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


SECTION - A 
(One or More than one correct type) 


MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


For a real gas obeying van der waal's equation which of the following are true? 
(A) Internal energy of gas is dependent on temperature only 
(B) If Z » 1 then forces of repulsion are dominant 


(C) At high pressure Z = we 
RT 


(D) Work done in expansion of a real gas is more than for an ideal gas under isothermal 


conditions. 


Which of the following compounds give carbylamine when reacted with СНСІ, and ethanolic 


KOH ? 
NH, 
(A) (8) 
NH—CH, 
(B) Ф 
СН СН 
NNA 3 
(D) 
CH, O CH 
+ HO CH;  — 5Ó(P)«(Q) 
Ph NH, 
(R - form) (R +S, racemic mixture) 


The correct statement regarding compound (P) & (Q) is/are: 


(A) Both are optically active in nature 

(B) (P) & (Q) are diastereomers 

(C) (P) & (Q) are meso compounds 

(D) Out of (P) & (Q) one is optically active and other is optically inactive 
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22. Which of the following order is/are incorrect ? 
(A) НзРО: > HPO; > НзРО: (reducing character) 
(B) N5O < NO < N20; < М:О, (oxidation state of nitrogen atom) 
(C) NH; > РН > ASH3 > SbHs (Basic) 
(D) SbH3 > МН > AsH; > РН (reducing character) 
23. Following two equilibria are simultaneously established in a container 
PCI, (gs) === PCI, (6) + С); CO(g) + СІ,6) COCL,(g) 
If some Ni(s) is introduced in the container establishing another equilibrium 
4CO(g) + Ni(s) = Ni(CO),(g) 
Which among the following statements is/are definitely true about this system? 
(A) СОС!» concentration decreases as the new equilibrium is established. 
(B) As Ni is a solid it will not have any impact on the existing two equilibrium reactions. 
(C) PCl; concentration decreases to re-attain the equilibrium. 
(D) РСІ concentration increases to attain the new equilibrium. 
24. Which of the following molecules is/are planar? 
(A) РС = С = CF3 
(B) F;B — CH = СН - BF: 
(C) . (SiHa)sN 
(D) НМ — NH3 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 


question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 and 26 


When HPO, solution is titrated against NaOH reactions 
occurs in three steps 
HPO; + NaOH > 
NaH;PO, + NaOH — МагНРО, + Н;О 

NasHPO, + NaOH — МазРО, + H20 p 
If 0.1M of 300ml НзРО, is titrated using 0.1M NaOH then 

titration curve pH vs volume of NaOH is given below 

Ka; (H3PO,)= 10° Kax(H3PO4) = 10? 

Каз(Н-РО4) = 1077 


NaH;PO, * Н:О 


Volume of NaOH 


25. What will be the pH of the solution when 50ті of NaOH is added to 0.1M, 300ml 
Hs PO, solution (Ммаон = 0.1)? 


(А) 3 
(B 23 
(C) 3.36 
(D 4.6 
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26. What is the composition of solution at point C? 
(A) Buffer of Ман PO, + Na» НРО, 
(B) Buffer of Ман PO, + Нз PO, 
(C) Only Ман: РО, 
(D) Only Ма Н РО4. 


Paragraph for Question Nos. 27 and 28 


The glycine as well as other amino acids, is amphoteric, means it contains an acidic functional group and 


Ф 
a basic functional group. The -АН; jg an acidic functional group and basic functional group is -COO . In 
-Хи,сн,соон 


a strongly acidic medium the species present is R as pH is raised, a proton is removed 
from this species. Amino acids are crystalline solids it does not melts but on being heated it decomposes. 
These are practically soluble in water but insoluble in non polar organic solvents. These properties are 
attributed to fact that the stable form of amino acids is a Zwitter ion or inner salt. 


27. In following reaction chain 
O pKa, = 1.9 | 
| 
но-б-сн,-сн-соон ————® но-0-Сн-сн-соо” 
н - Н 
Ф 3 


© ` (Zwitter ion) 
(Aspartic acid) 


pKa, 2 3.7 
i 
O-C-CH,-CH-COO 
H, 
Б» 
pKa, = 9.60 
i 
цан эн 
Н, 
The isoelectric point of aspartic acid is 
(A) 2.8 
(B) 4.8 
(C) 5.75 
(D) 1.9 
28. When glycine is dissolved in a solution having pH = 9; at 25°C; it will move towards — in 
electrolytic cell combination 
(A) Anode 


(B) Cathode 
(C) Will not move towards any electrode 
(D) None of above 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


When fluorine reacts with 2-methyl propane іп presence of light gives 14% tert-butyl fluoride and 
86% isobutylfluoride. What will be the ratio of relative reactivity of a tertiary hydrogen to primary. 


If a water tank of 10000 Ltr. contains 55.5 g of CaCls, 47.5 g of MgCl», 84 g of MgSO, and 81.6 g 
of Са5О,, then what will be the degree of hardness for 1 Itr. of water from this tank? (Assuming 
density of solution in tank = 1 g/ml) 


Biacetyl, the flavouring that makes margarine taste "just like butter,” is extremely stable at room 
temperature, but at 200°C it undergoes a first order break down with a half-life of 12.0 min. An 
industrial flavour enhancing process requires that a biacetyl flavoured food be heated briefly at 
200°C. How long (in minutes) can the food be heated and retain 85% of its butter flavour? (log 
1.176 = 0.0706) 


An element crystallises in fcc lattice. If the effective number of atoms of the element per unit cell 
in the crystal is decreased by 0.25% due to Schottky defect then the density of crystal is (At. Wt. 
= 50 gm and edge length = 0.50 nm) 


A thin circular-disk earrings 5.0 cm in diameter is plated with a coating of gold 0.20 mm thick from 
an Au** bath. How many days (approx.) does it take to deposit the gold on one side of one 
earring if the current is 0.02 A (MW. of Au = 197 g, density of Au = 19.3 g/cm, 1 F = 96500 C)? 


3129 kJ of heat is liberated when 60 grams of ethane is completely burnt in oxygen. AH’, for 


CO, and H,O(/) are —395kJ and —286kJ respectively. The magnitude of heat of formation 
of ethane is 


0.5 а mixture of K;Cr;O; and KMnO, was treated with excess of КІ in acidic medium. lodine so 
liberated required 100 ml of 0.15 N solution of sodium thiosulphate for titration. The percentage of 
K2Cr207 in the mixture is ( MW of K2Cr;O; = 294 and KMnO, = 158) 


At 800°C, the following equilibrium is established as: 


eS 
Fig) < 2Е(0) | | | | 

The composition of the equilibrium may be determined by measuring the rate of effusion of the 
mixture through a pinhole. It is found that at 800°C and 1 atm the mixture effuses 1.6 times as 
fast as SO» effuses under similar conditions (At. wt. of F = 19). The value of Kp for the equilibrium 
is 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


11 AITS-FT-IX (Paper-1)-PCM-JEE(Advanced)/19 


Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


In a plane rectangular co-ordinate system xRy there are three points alo 5) В(-1, 0) and 


C(1, 0). The distance from point P to line BC is the geometric mean of the distances from this 
point to lines AB and AC. Then the locus of point P is 

(A) 2х + 2y” +Зу-2=0 

(В) 2x? – 2у? 53у +2 = 0 

(С) 8х? – 17у? + 12у -8=0 

(0) 8x" + 17y? - 12у -8- 0 


Let S = (1, 2, 3, 4, ....., 2070} and A be the number of subsets of S whose sum of elements in S is 


“( b +1) 
divisible by 9. If A = —~——_—, then 
с 


(A) с=9 

(B 5-1840 
(С) _ а=233 
(D Ы-= 1837 


If the lines az c az +0 = 0 and cz +сг + а = 0 are mutually perpendicular, where а and c аге non- 
zero complex numbers апа b апа а аге real numbers, then 


(A) aa+cc =0 
(B) ac is purely imaginary 
(C) LH 8 
с 2 
p 2-5 
а с 


Of the following statement which of the below аге correct, when n is natural number 


(A) probability "Сз is divisible by 7 = 5 


(B) ^ probability "С; is divisible by 12 = 5 

(C) ^ probability "С; is divisible by 7 = = 
қаты 77 

(D) probability Сз is divisible by 12 = 144 


Let 0 be an acute angle such that the equation x? + 4x cos 0 + cot 0 = 0 involving variable x has 
multiple roots. Then the measure of 0 in radians is/are 
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© > 
7 
D). 2 
42. lim, ap (совтх- sin nx dx where, m, n are integers, then which of the following is/are correct? 

(A) he 2) =0 

8) 95-30 

©) а= 

(б) Із,)-0 


(Paragraph Type) 


This section contains TWO paragraphs. Based on each paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 and 44 


Read the following write up carefully and answer the following questions: 
Let x, denotes the equation of the plane to which the vector (1, 1, 0) is normal and which contains the line 


L whose equation is r = i+j+k+a(i-j-k) апа лг denotes the equation of the plane containing the line 
L and a point whose position vector (0, 1, 0) 


43. The vector along a normal to the plane лг is 
(A) і-2|-К 
(В) 1-21-К 
(C) 1-21-К 
(D) i+ j- 2k 
44. The acute angle between л; and ло is 


(4) | tan^t-tan "(V2 -1) 
(B)  tan^1-tan^ (2- v3) 
(C) tan !1-tan* '(N2 +1) 
(D) {ап 1-tan 2-13) 


Paragraph for Question Nos. 45 апа 46 


Read the following write up carefully and answer the following questions: 
Let z; and 22 are two complex numbers such that |Z;| = a and |25| = b satisfying the equation 


322 — 22,2, + 2z? = 0 and also КЕ) = 0. Also P, О апа О are points in complex plane 
Zt 


corresponding to 21, 22 and origin respectively 
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x? 2 
Eccentricity of the ellipse — + ёс =1,is 
a 

1 
А = 
(A) Яс 

1 
В pum 
(B) B 

1 
(С) 2 

1 
р ЗА 
(р) 3 
Area of triangle OPQ is 
(A) 45 
(В) 245 
(C) 3/5 
(D 45 

SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


n 
The value of lim п | (2019sinx +2021cosx)|xldx is equal to 
noo 1 


n 


Given а? + b? + c? < 16 and S = За + 4b + 10c where a, b, с e R. If the maximum value of S is 
VN , then the value of Nis equal to 


There is a point A(xi, yi) on the curve f(x) = x^ and a point В(хо, y?) on the curve g(x) = E 
Х 


where хі > 0 and x; > 0. If the line AB is tangent to both these curve at these points respectively, 
then the value of (x1 + уу + X2) 


1008 x07 £a x1006 +.....+а ох? —1008x +1 = 0 are real, then 


If all the roots of the equation x 
27 is 

а 

The diagram shows a maze used for testing and training mice. A 
mouse begins at A and at each junction as represented by a dot has 
equal chances of choosing any of the new path available. The mouse 
can move in any direction but cannot travel along any path more than 
once, the probability of the mouse reaching point, C after passing 


through more than 3 junctions is K (where K and L are relatively 


coprime. Then the value of L — К 
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6 
52. Пап 263 (where /, m are relatively coprime), then ¿+m is equal to 
к-1 т 


53. fy’ =x°-x+1 and I, = [^-ах& Ді; + В!» + Cl, = х°у for all x eR. Then the value of A + B + C is 
y 


54. For any real number be denote by f(b) is the maximal value of sinx += +b . The minimal 
+ SINX 


value of f(b) is 5 , where p алад are relatively co-prime positive integers. Then the value of p +q 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION- A 


1. A,C 
Sol.  vcos0-vg B 
V = Vo Sec Ө ...(i) 
210 = 60°, шал 
v=2sec60°=2x2=4ms 
V = Vo Sec Ө sa 
8v _ y secotano 20 
dt dt 


А w, 
а-у „sec otan “S 


ii =2 m/s 
a- % tan^0seco 

T cos 6 =ma 

T = ma sec Ө = шин Өѕес? Ө 


T- OUT PAN 


T224N 
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2. A, D 
Sol. Vx = V2 SIN 05 = v» sin 37? = 7 ...(1) 
o 4 à 
Vy = V4 Sin Ө = v4 sin 53? = БҮ ...(ii) 


using conservation of momentum of system 
along horizontal direction 
MV, —m,v, + m(v, sind, —v, sin0,) =0 


16v, -9v, + 25 SAn soy =0 
25 25 


25v» - 25 V4 
<. V1 = Vo 


Velocity of cylinder, v = N +уў = ау + (4)? 


М=М= № ...(iii) 
Now, using conservation of energy of the system 


1 1 1 
mgh = zwi * 2 sa * этү 


mgh = stm, +m, +m)v? 


25gh = 5x50v" 
> v= gh = V10x0.4 =2 m/s 
“V=Vi=V2=2m/s 

3. В,С 

Sol. Using conservation of angular momentum of the system about a M,R 
horizontal axis passing through centre O. 


2 
muRcos0 = шы 


muRcos60? = БОЛЖ 


ATA 285 54: 
2 4 


=> оо = 8 rad/s 
Now, using conservation of energy of the system 


2 
mghR(1- cos0) = мт, цаг -of) 


of - s (gem (o-o?) 
set Be 


o^ = 05 -8 = 64-8 =56 
œ= y56 rad/s 
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Sol. 


Sol. 


Sol . 


3 


oR 
9 


Now, (M + m)g - F = (M +m) 


45-F- 9 56x 0:25 
2 9 


<. Е = 38 № (vertically upward) 


А, р 
2Т/ = pd/hg 
227 2x7x10? 
pgd 10° х10х1х10* 
Force of mutual attraction between the plates is 


h 2 
fh 
0 


= 14 х10?т = 14cm 


2 


10° х10х0.10х (14x10)? 
Е 2 


= 19.6/2= 9.8 № 


В, С 
When0O<r<R 
В2лг = цојлт? 


Е 
В = 2 Holl 
Magnetic field at r = R/2, B= ын 


The linear current density i = jdr 
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The force of interaction per unit length between two halves is 


R R Upit 
F= jiez = f jar( 0 Р 
0 0 2 


R 
- nof [тат 
0 


F- (н/е. 
3 


А, С 
For the image formed by the first lens 


Шз Hi | H2 H4 үр Из = H2 
v u R; R, 


ai 
4 1 Е 


зу (-10) 10 


4 1 1 1 
+ = + 
3v 10 20 60 
4 1 1 

> — 
Зу 15 10 
=> V = —40 cm 


Lateral magnification, m, = 1 У = EE 243 


u,u 4 \-10 
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Sol . 


For the image formed by the second lens 


Шз HM | Ho Ty " Шз 7 H2 
v u R; А, 


Sut ue 
1 LINES EC NES 2 
v 3(-50) 10 -10 
1 2 1 1 
v 75 60 20 
jeu 2 
v 15 75 


>V = + 25 ст 
The position of final image formed is 25 cm right to the second lens. Lateral magnification, 


uv 4 (25 2 
Е " ме 
2 и 39х1(-50 3 


Overall magnification, m = m, x m» = (+3) х EJ =-2 


The size of the final image formed = 2 x 0.2 cm = 0.4 cm 
B 
(P) хі + 2X2 + 2X3 + 2X4 + 2X5 = X 
F 4F 4F 4F 4F 
+—+—+—+ = 
к Жа К, k, KS 
F 4F 4F 4F 4F 
+—+—+—4+—= 
кк k ж ж 


13F kx ах kx 
=X>F 
k 13 dt? 13m 
T= 2r [18m 
k 
2 
(Q) тх -8КХ-» ын ЕЗ; 
dt dt m 
n Teenie =n |= 
8k 2k 
(R) Since rod is light К(х-20) k Қ(х-/0 
к/0 / 7 S 


MAAAAAAAAAAAAAAAN 5 то ot h 


357 © =K(x- 20) 
зз 


7 ў d x surface 
2 11795999 9 
ха = kx -k40 keo 4/3 УА 
3 hinge 
Ел 
47 
2 
mese. k(x - 4) = -k[ x - 9X 
dt 4 
Фх kx 
dt? Ат 
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Sol. 


ma 


(S) 2kx —2f, = Ma = 77 


EE 


2 
(f, -f,)R = Ё а 
maR ma 
(=) = 2 3 74. 
Adding (i), (ii) and (iii), we get 


ок = эта = 8kx 


dx Xx>T=2n em аа ЕШ 
dt? V8k — V2k 


(P) n: 


э atone 0.4m 


11 
ve Y — [2x10 _ вооот 
p \ 8000 
(2X. 2000 15500 


A 0.4 


12.5 kHz’ 
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а -X 
k 
М-т2 || 
; ач) ао) 
isa (ii) ХХХХХАХАХХАХХАХХх 


m,R т, R 
a/2=aR 


хх 


... (iii) 


Noi N3 = %4 : fo: (з = 10 : 80 : 10 = 0.5 :4:0.5 


(Q) n; : по: пз = 44 : 42 : 43 = 30 : 40 : 30 = 1.5 :2: 1.5 


53. 
D> — = 
2 


11 
5, IM e LS айр л 
б 2500 


f = Y = 8000 50000 = 20 kHz 


à 0.4 


1= à= 0.4 т 


(В) п; 


э 2821: 0.4m 


11 
v= out |2*190__ вооот 
p \ 8000 


52229000. 12500 


A 0.4 


12.5 kHz 


(S) n: 


э si 0.2 m 


HIE 6x10" - 8000 m/s 
2500 


pu - 8000 = 40000 = 40 kHz 
3. 02 


по: Пз = 0: (2 : (з = 10 : 60 : 30 = 0.5 :3 : 1.5 


По: Nng = 4 : l2 : (з = 15 : 60 : 25 = 1.5 :6:2.5 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-IX (Paper-2-PCM(Sol.-JEE(Advanced)19 6 


9 с 

So. ЛО =nC AT - 2x F300 = 900 R 
AWap = 0 
АО, =NCpAT = 2x эн, (1800 — 600) = 6000 R 
AWec = PAV = nRAT = 2R(1800 - 600) = 2400 R 
Аб =NCyAT = 2x ы х(900-1800)--27008 
AWep = 0 
AQ,, =nCpAT = 2x T x (800 — 900) = -3000 R 
AWna = PAV = nRAT = 2R(300 — 900) = -1200 R 


10. A 
So. (Р) z=R+(X, —X,)i=3+(8-4)i=34-4i 


2 = (3* « (4* =50 


|. eitis. ШО coa 
LEES 
(iue. c PL rl Ё Serer eri 
z Xi -Xi R 6 3 8 (3 6) 8 8 6 
_ 48 
(6 + 8i) 
. 48(6 – 81) 
100 
=> 4-42 x10 
> |z| = 4.8 0 
[min LED -овд 
|z| 48 
(Бү e i Lodo i i 
z Xi -Х4 бі 3i 3 6) 6 
229.38 
| 
z-R-«z'-8-6i 
[2 |= (8) (6)? 2100 
p вш ЭШ) шд 
|z| 10 
; ; Ems 100 
хааг Ear Neel ag 
Ems 100 
Z =R; - Xdi 2 3- 4i lor TE 5 20А 


2 lis = нө) + Beams) = (10)? + (20)? = 4500 = 1045 A 
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11. 
Sol. 


12. 
Sol. 


13. 
Sol. 
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SECTION – D 


00057.76 
The frequency of vibration of air column in the pipe 
pz Зу _ 3x340 -300 Hz 

40, 4х0.85 
fs -fo =4 
f, =f) +4 = 300 + 4 
4 Ї 


— |— = 304 
24 үн 


4  [Fx0.5 2504 
2х0.5 15x10 

Е 

ШЕ 

10? 


2 F = 57.76 (Newton) 


00001.28 

Let the vertical upward displacement of the piston before coming to a 
complete stop is ‘x’. 

In initial and final equilibrium of the piston 


РА _ nRT, Б nRT - mg 

ё (€+x) 
nRTo = mg? 4440) 
nRT = то(/ + x) ...(ii) 
Now, nRAT = mgx ...(iii) 


jm = nC, AT + тох 


2 ПӘН 


1 
pu 2 (T - Ty) + тох 
1.2 ЗПВАТ 
ти“ = - тах 
2 2 
ЦЭ 
ти“ = тох 
2 2 
2 
ха: 2:959 4:58 meter 
5g 5x10 


2. vertical upward displacement of the piston = 1.28 meter. 


00002.84 

Since the central maxima is formed at point ‘P’ 

d sin a + (u — 1)ti = (u2 1) + d sin Ө 

2x10? xsin30? (1.5 — 1), -(18- 19:10 +2x10% x 7— 
= 1x10? + 0.51; = 24 x 10? + 0.02 x 10? 

=> t= 2.84 x 10? 

— t; = 2.84 mm 
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14. 
Sol. 


15. 
Sol. 


16. 
Sol. 


17. 
Sol. 


00003.98 
Energy of each photon of light incident on the metal surface 
р ӨГ 150 хална 

X 500 


Kinetic energy of fastest photoelectron emitted 
Kmax = E – ф = 2.48 – 1.90 = 0.58 eV 


2 
. En= 13.655 
n 


(2)? 
4х4 
Energy of the photon emitted during combination 
AE = Kmax — E4 = 0.58 – (-3.40) = 3.98 eV 


E, = -13.6 x -£ =-3.40 eV 


00001.44 

The equivalent circuit in steady state is shown. 8 uF 40 
The current through the battery in steady state is йы МУУ 
| 229 4A 20 $ 3: 

8 муу, e e 
Potential drop across 5 uF capacitor in steady state, 5 uF 
Vo = 4 (2 + 4) = 24 Volt 
-. Energy stored in 5 uF capacitor in steady state e | | 

І 
U= 55х10 (24) = 1.44 milli Joule j c 2 32V 
00007.50 
Let the charge on the conducting shell after being 
earthed is Q. 
ка зка р 
R 4R 

-3q 

Q = — 
4 


2. Total charge that will flow to the earth is 
AQ = 39 ЕЈ 250 15,2 7.50 uC 


4 4 
00002.70 
Charge оп each capacitor, when switch 5 is opened 
C 10 


0-8 £,)7 9 x18 =90 uC 


Charge on the capacitor when the current through the inductor is maximum after closing the 
switch ‘S’. 

О; = Ce; = 10 x 36 = 360 uC 

О» = Ceo = 10 х 18 = 180 uC 


ШОГ ға -Q +Q |% -0, |0: 
| | | | 
с с с с 
| imax 
мин -- 
ЭРТ) e2 = 18V єз = 36V e2 = 18V 
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18. 
Sol. 
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Now, АО,є, + AQ,s, = G Ce? + 204 , x ЭС в) + shite, 


10° (270x 36) +10 °(270x 18) 
-107 ЕЕ + х10х(18) -у*5х®}+ IDA a 


14580 = (8100 - 810) - 1x 10? x ifa 
10° xi. = 7290 
ax = N7.29 - 2.70 ampere 


00052.80 
Thermal КАР hi the cylinders are 


BE: fn2 
ae ré E l 


4a 
= dr _ 1 тә 
2nK,/ 2тлК,/ 
Неа! ет flowing between the innermost and outermost cylindrical walls is 


= 52.8°C 


y gu (к0:+Ка0 | _ (2k x84) +(3kx 32) _ 168+ 96 
k, +k, (2k + 3k) 5 
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Chemistry PART - Il 


SECTION-A 
19, B, D 


20. A, В, C, D 


Sol. Through SPM only migration of solvent particle is permissible and hence none will be able to 
make a mixture. 


21. В,С, 
Sol. SiCl, + 4H,O —H,81O, + AHCI 
ВІСІ, + H,O —— ВІОСІ + 2HCI 
22. B,C 
Sol. (A) (SiH,), М is a weaker base than (CH, ), N 
(B) BE, is weaker Lewis acid than BI, due to back bonding in BF 
(C) Solid NO, is ionic in nature. It exist ав МОМО, 
(D) PH, is less basic than NH, 
23. A,B,C 


So. Zn(OH), + 2NaOH —o Na,ZnO, +2H,O 
Al(OH), + NaOH——> NaAIO, + 2H,O 
Sn (OH), +2NaOH——> Na,SnO, +2H,O 


24. ABD 
Sol. 3A(g) — —2B(g*2C(g) 
t=0 Р, 
t= 20 Рох 2. fs 
3 3 
3 3 
ыг -4 Po = 3 atm 
3 
P, + ^ -35 - tso% = 20 is the half life 
Х-1.5 175% = 2 х 20 = 40 min 


ts7.5% = З х tso% = З x 20 = 60 


2 
199% = Ги Loo o; 
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Sol. 


26. 
Sol. 
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A 


КІСІ sp’ and two unpaired е – Tetrahedral 
Ni(CN); dsp? and no unpaired e^ — Square planar 


Ni(CO), sp? and no unpaired е — Tetrahedral 


24 
| Pd(NH,), | dsp? and no unpaired е”. — Square planar. 


D 

(P) Mg(OH)&(s) <> Мо” + 20H 
S 2s 

Ksp = 4s? = 4 x 1077 

s - 10* 

[OH] = 2 x 10* 

- pH = 10 + 109 2 


(О) Basic buffer is formed. Hence, 
1 
pOH = pk, 108, -4-1002 


pH = 10 + log 2 
(R) A salt of weak acid and weak base is formed in which ka = kp 
hence, pH = 7 or 


1 1 1 
H= k + k —— pk 
p Р» "LAC z PX 


(S) HPO, = Н" + H,PO; 
H,PO, Н"- HPO, 
HPO, &H*+PO 


pka + pka, 8.102-12.5 


pH of 0.01 M МагНРО, = 2 2 


Hence, q and r. 


A 
Application of Le Chatelier’s principle 


B 
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SECTION – D 


29. 00000.50 
Sol. m- 20,1000 400 


АТ, =iK,m, = —— x аа-а 
172: 59 172 


i AT, 2 
Ksm 17,400 
172 
і= 0.5 
30. 00001.09 
Sol. E | Аб” 
*" ^ nF 
_(-2746) «1000 
^ A 26х96500 
= 1.09 \/ 


31. 00062.50 

aol. Ka(HOC)  3x10® 
Ka(HCN) 4.8.10 '? 
= 62.50 


Ke = 


32. 00001.81 
2 
Sol. АП, _ Ti 
AT, TxL, 
0.5 373х373х80 
AT, 273х273х540 


AT, =1.81 


33. 03062.5 
Sol. K2Cr20; T 4Н:50, + 3H2S ---> KSO, + Cr2(SO4)s T ТН:О 4 38 
Every 294 g K2Cr207 gives 96 g of S, so 3062.5 kg of K;Cr2O; is required to produce 1000 kg of 


sulphur. 
34. 00112.5 
So. т. moles of Cu =5 


m.moles of H' = 100 x 10^ = 1 
m.moles of Си” reduced = 5 - 0.5 


m.moles of Си” remaining = 4.5 
2CuSO, + 4КІ »Си, +2K,SO, +1, 
|, -2Na, S,O, ——» 2Nal + Na,S,O, 
n-Factor of CuSO, = 1 4 

тед. оҒСи” = m. mole ойСи” = 4.5 
тед. of Cu" = тед. of Na;S;O: 
45-004хУ 

V=112.5 ті 
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35. 00001.33 


Sol. CH, + 20; --» CO; + 2H,O at 127°C the no of gaseous mole will remain same because 
Н:О will be in vapour form. These for the pressure change will be due to change in temperature 
B FP 
T, T, 
нээ 5, 

300K 400K 

4 4 
P шим 13- 1.33atm 

300 3 


36. 00003.56 
[In | 
[InH] 


Sol. pH = pkp +105 
75 
5- pk, + log 25 Pkn = 4.523 


1 
pH = 4.523 + log = 4.523 — .954 = 3.56 
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Mathematics PART - Ill 
SECTION — A 

37. A, D 

So. х2 рх – 1 = 0 roots x; < 0 < x; (assume) 


x? – qx - 1 = O roots y; < 0 < y2 
So (i) хі, хг, Ул, Y2 > not possible as Хо» 0 апау; <0 
(il) ха, Ул, Y2, хг are in A.P. then x; + X2 = y1 + уг > p = q, not possible 


(ili) ху, уі, хо, Уг, then xa x1 = уг — ya > Jp? +4 = (07-4 
ie. p =q -эр--4%0 


Also, ұла Еа -P Be PO 4.9 
2 2 2 2 
Since p = -q 
шаг ЕЕ 
3^" B3 
2 -2\(-2 2 
Hence, (р, q) = | =, —— b| =.= 
ЖИЕС ЕЕ 
38. B, D 
2 ; 2 ; 2 
Sol. Differentiate equation to get, : d eas шы сы a 
dx cos” у 
Let sin x = t then sin y = 1 — t. Also cosx = /1- t? and cosy = ү (1 t?) -41(2-1) 
2 2 
Тпеп, d y —{3? 1-t+t 
dx? (2-1ү7 
2 
Since lim deg. So, a zi that gives L - lim uo uc. 
x20 X 2 x20 dx o 2 
39. B,C,D 
Sol. Centre of circle will lie on perpendicular bisector of MN. Let the centre be S(a, 3 — a) 


Equation of circle (x — а)? + (y -3 + a? = 2(1 + a?) 

ZMPN reaches maximum value when the circle through M, N and P will be tangent to the x-axis 
at P 

So, 2(1 + а?) = (a- 3? > a- 1, -7 

So the points are Р(1, 0) and P’(—7, 0) 

ZMPN > ZMP'N then P is (1, 0) 


40. A, B, C, D 
Sol. Based on basic concepts 
41. B, C, D 
Sol. Suppose в(у? ыг y.) and су? 24, y) 
1 
= 25 
Mec = -(y1 + 2) 
So, y -y1 = -(y, +2)] y^ -4-(yt - 4)| and (y жу!) 
We get, (2 + yi)(y + y) + 120 


Map 
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42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 
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And that is у? +(2+y)y, +(2у +1) =0 
For D > 0 we obtain y < 0 and y > 4 


B,D 
=> агд(х-(у-5))--2 


4 

> a |75). л 

X 4 
Уу-5--х->х-Уу-5 
Also, |2-3|< 42 
= (x-3) +y” <2 
Let Zo is point of contact of line and circle 
->20-4-і 


tand = 2; tan20 = 2. and |25|-417 & |2, - 5i = 44/2 


Area of A OCS, = 5xbx6= 3b 


a+b+6 


Semi-perimeter = 2 


Inradius = 2-1 =>5b=6+a 


Also, b? + 36 = a? 


| 13 5 
Solving, we get а = —, р = = 
9 9 2 2 
j : 13-5 
Maximum distance of normal from centre = |a — b| = a =4 
25 
2 2х-- 
Length of latus rectum = сй = 4 _ 28 
а 13 13 
2 
a?-b? 12 
e > 2 = — 
a 13 
13 
2х — 
Distance between directrix = A = 2 _ 169 
e 12 12 
13 
A 
(P) N; = 137 
(Q) No = 276 
(R) Ns = 2008 
(S) М,-8 
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47. 
Sol. 


48. 


Sol. 


x? x20 


aye x<0 


(P) TETEE 


2x 


-2 x<0 
f^ = 
1%) 6 х>0 


So first derivative exists at x = 0 but second derivative does not exist there 


(Q) 00 - [t?sin( tat = f,(0)=0 
0 


2x x>0 
f = , £(0)=0 
(x) | ee, 


ОО) = x? sin, x +0, g'(0)=0 
X 
(0) 2 0 but lim £26 does not exist 


1 
(R) (х) =x 3|sinxl, fj]0| 2 0, lim f, (x) = 0 


1 


Е 
f (0*) = lim X SINX does not exist 
x> X 
(S) Е (х) 0 -1<x<0 
x)= 
1 -x? 0<х<1 


Second derivative exists and continuous at x = 0 


SECTION - D 
00002.00 
Average value of —17 and 11 is —3 
Let f(x) = х? – 3х? + 5x - 3 
=> (х – 1)? + 2(х – 1) 
The graph of f(x) is odd w.r.t to x = 1 
The if the root of x? – 3x? + 5x – 17 = Оіѕа = 1 + х; 
Then the root of х? – 3х2 + 5x + 11 2 0і$ В = 1 -xı 


бо, а +В = 2 
00003.00 
х+2у> 0 
From 4 х-2у > 0 
x? -4y? = 4 
x»2| 20 
We obtain Kd У 
x* – 4у = 4 


In view of x > 0 and y 2 0, ме have to find the minimum value of x — y 
Let x — у = u substituting into х2 — 4y? = 4 

We obtain 3y? — 2uy + (4 —u’) =0 

A = 402 — 12(4 -uô 20 


о> 48 
xz and сын we get u= 3 
43 V3 ' 


Therefore, minimum value of |x| — |y| = V3 
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Sol. 


50. 


Sol. 


51. 


Sol. 


52 


Sol. 


53. 


Sol. 
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07921.00 
tan(r+1)-t 
їап1° = (сул) tant 
1+tanr-tan(r+1) 
Then tan12-tan22+tan2°-tan3°..... = cot? 12-89 
00512.00 
t-t 1 
2(t-t,) 2 hh, k) 
(t -t) n 
>t +te=1 (2 8) 
2 2 "e 
Also, ha dit 2e. к 245% 
3 
— 3h = 4t, + 2(te + 1); 3k = 212 +(1-t,)° 
= 2122, 3k = 312 - 2t, +1 


2 
ak =3( 3-2) 4255). 
2 2 


2 
1-3) -28-3| ->а-8,р-2,с-4 


00001.50 


bu X ess E infinite G.P. sum 


Differentiate w.r.t. x 


(1-х) 
Multiply with x and differentiate, we get 


2 
E тада ы) 


(х-1) 
Multiply with x and put x = —, we get x =~ 
3 к13 2 
Sop+q=5 
01025.00 


Let x be the number of switches then the minimum number be attempts required can be found by 
using. Such that if 2" « x < 2^*' 
Then n + 1 will be the answer 


01998.00 


Consider y = 2 


х 
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= 1998.001 < S 
So, [S] = 1998 


54. 01007.00 
Sol.  Sothe sum of real coefficients is equal to S = BE ij^? + (1 ijs] 2999 


log, 2197 = 1007 =N 
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ALLINDIA TEST SERIES 


FULL TEST - IX 
JEE (Advanced)-2019 


PAPER - 2 
TEST DATE: 28-04-2019 


Time Allotted: 3 Hours Maximum Marks: 180 


General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-D. 


Section-A (01 - 06, 19 - 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -2 In all other cases. 


Section-A (07 - 10, 25 - 28, 43 - 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST-I and LIST-II. FOUR options are given representing matching of elements 
from LIST-I and LIST-II. ONLY ONE of these four options corresponds to a correct matching. 

For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-D (11 - 18, 29 - 36, 47 - 54) contains 24 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – А 
(Опе ог More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


A A bead B of mass m = 0.5 kg which can slide along a smooth B 
horizontal rod is attached to one end of a light inextensible 


string of length £ = 1m as shown. The other end ‘A’ of the 0 


string is pulled with a constant speed vo = 2 m/s always 
directed along the length of the string. Then choose the 


correct option(s). d 

(A) The velocity of the bead at 0 = 60° is 4 m/s. 

(B) The velocity of the bead at 0 = 60? is 1 m/s. Ac 
(C) The tension in the string at 0 = 60? is 24 N. Vo 
(D) The tension in the string at 0 2 60? is 12 N. 


2. Two smooth triangular wedges A and B of masses 
m, = 9 kg and то = 16 kg and inclination Ө; = 53° and 
05 = 37? respectively are placed on a smooth 
horizontal surface touching each other at their bottom 
edges. A horizontal cylinder of mass m - 25 kg is 
placed on the triangular wedges and then released 
from rest. When the centre of mass of the cylinder 


falls through height h = 0.4 m, then at this instant 
which of the following statements is/are correct. 

(A) The velocity of the wedge 'A' is 2 m/s. 

(B) The velocity of the wedge 'B' is 1 m/s. 

(C) The velocity of the cylinder is 1 m/s. 

(D) The velocity of the cylinder is 2 m/s. 


3. A uniform circular disc of mass M = 4 kg and radius R = 25 cm is 
suspended in a vertical plane and hinged at its centre ‘O’. It is free 
to rotate about a horizontal axis passing through its centre and 
perpendicular to its plane. A particle of mass m = 0.5 kg moving 
horizontally with a velocity u = 20 m/s collides with disc at point 'P' 
and gets stuck to it as shown. Then choose the correct option(s). 

(9 = 10 m/s?) 


(A) The angular velocity of the disc just after collision is 4 rad/s. 

(B) The angular velocity of the disc just after collision is 8 rad/s. 

(C) The force on the disc due to hinge at its centre when the particle reaches the highest 
point is 38 N. 

(D) The force on the disc due to hinge at its centre when the particle reaches the highest 
point is 44N. 
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4. Two vertical parallel rectangular glass plates are partially submerged in 
water. The separation between the plates is d = 0.1 mm and the width of 


each plate is / = 10 cm. Assuming that the water between the plates 
does not reach the upper edges of the plates and the contact angle is 0 = 
0. The surface tension of water is T = 7 x 107 N/m and the density of 
water is р = 10? kg/m. Then choose the correct option(s). (9 = 10 m/s?) 


(A) The water rises upto height h = 14 cm between the plates. 
(B) The water rises upto height h 2 28 cm between the plates. 
(C) The force of mutual attraction between the plates is 4.9 N. 
(D) The force of mutual attraction between the plates is 9.8 N. 


5. A long current carrying cylindrical conductor of radius ‘R’ has a uniform current | 
density | over its cross section inside it. If we consider the two halves that are if 
obtained by dividing the conductor by a plane containing the axis of the conductor. | 
Then choose the correct option(s). — 


d" 
(A) The force of interaction per unit length between the two halves is F = Cua : 


d" 
(B) The force of interaction per unit length between the two halves is F = ae А 


(С) The magnetic field inside the conductor at a radial distance LT from its axis is B = 223 
(D) The magnetic field inside the conductor at a radial distance E from its axis is B = ЊН 


6. Consider an arrangement of two thin equiconvex lenses made 
of glass (ug = 3/2) and each of focal length in air 10 cm are 
separated by a distance 10 cm. The space between the two 
lenses is filled with water of refractive index uw = 4/3. A small 
linear object ‘AB’ of size 0.20 cm is placed perpendicular to the 
optic axis at a distance 10 cm from the first lens in air as 
shown. Then choose the correct option(s). 

(A) The position of the final image formed is 25 cm right to the second lens. 
(B) The position of the final image formed is 40 cm right to the second lens. 
(C) The size of the final image formed is 0.40 cm. 
(D) The size of the final image formed is 0.60 cm. 


(Matching List Type) 
This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 
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7. List —| represents the different spring mass systems. All springs and pulleys are ideal. List-ll 
represents their time periods of small oscillations about equilibrium position. Match the systems 
mentioned in List-l with the corresponding time periods in List-ll. 


LIST- l LIST-II 
m 
P: 1. EE 
ж 
k k 5 
m 
2. сз 
2 ШЕТ 
k 
light rigid 
NAAAAANAAAAAAAAAAAN 1 3 т 
һіпде 
„ k 
2 ДДД М=т/2 Lim b 
m,R т, R m 
Р Cylindrical There іѕ по ~ Rough surface шиш k 
roller slipping at any 
ee contact point 
(A) P ›4; О >1; R 3; S >2 
(B) P 43; Q >1; R »4: S >2 
(C) P>3; Q=>4 R>1;S—>2 
(D) P ›4; О >1; R »2:5 › 3 
8. List — | represents the longitudinal vibration of metallic rods each of length 1 т and each rod is 
rigidly clamped at two points A and B. List — Il represents their frequency and wavelength of 


longitudinal vibration in the fundamental mode of vibration. Then match the options of List-l 
correctly with the options of List-ll. 


LIST-I 115Т-41 
А В 
Р. 10 ст 80 ст 10 ст 1. | f=40 kHz 


Y = 2 x 10'' Мт“, p = 8000 kg/m? 


A B 
Le 


.---- 


Q. 30 cm 40 cm 30 cm 2. | f= 12.5 kHz 
Y = 1.6 x 10'' N/m*, p = 2500 kg/m? 
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A B 

| си | 

В. i0cm боса 30am 3. | f= 20 kHz 
Y = 2 x 10'' Мт?, p = 8000 kg/m? 
A B 

| си | 

8. 15cm 60 cm 25 ст 4. |Х-04т 
Y = 1.6 x 10" N/m, р = 2500 kg/m? 
5. |A=0.2m 


Two moles of an ideal monoatomic gas is 
taken through a cyclic process ABCDA as 
shown in the P-T diagram. List -І contains 
the four thermodynamic processes of the 
given cyclic process and 1151-1! contains the 
quantities related to these thermodynamics 
processes. Match the options of List-l 
correctly with the options of List-ll. 


(A) Р->1,5: О0-3,4:Б->2,5:5->1,5 
(B) Р->2,5: 0-3,5; 8-2, 4;5 2,5 
(С) Р 3,4; 0 3, 5; К 2, 4; 5 – 2, 5 
(0) Р 2,4; 0 3, 4; К 2, 4; 8 - 1, 5 


(AQ = Heat supplied to the gas, AW = Work (300 K) (600 K) (900 K) 8 
done by the gas) 
LIST-I LIST-II 

P. | Inthe process AB AQ = 900 R 

Q. | Inthe process BC AQ <0 

R. | Inthe process CD AW = 2400 R 

S. | In the process DA AW <0 

AW =0 


Р-1,50-38-2,5:5--2,4 


(A) P—>2,5;Q>3;4;R-2,5;S — 2,4 
(B) Р — 1, 5 Q > 3; 4; К 2,5;S — 2, 4 
(C) 
(D) 


Р--2,4:0--3,4:8-»2,4:5--1,5 
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10. List | contains different AC circuits with rms voltage of ac sources as shown. List —Il contains the 
corresponding rms currents supplied by the ac voltage sources. Then match the options of 1151-1! 
correctly with the options of List-ll. 


LIST-I 115Т-41 
Х,-80 Xc 2 40 R=30 
Р. 1. lims = 25 A 
100 V 
X260 
770990007 
Xc Бэ 
|| 
О ут 2. | Iims=5 A 
120 V 
| Xt = 60 
ANANN 
T В-8О 
R. a 3. lims = 10,5 А 
50V 
70000009” 277111) 
XL = 60 В; = 80 
| AWW 
5 Xc = 40 Re = Зо 4. lims = 20 A 
100 V 


(A) Р › 4; О SR › 2; 8 › З 
(В) Р 42;Q ^3; К »1:8 > 4 
(C) Р > 3; О ›2;К 48 »1 
(D) P >1;Q >4; R › 2; 8 › З 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A string of mass 5 gram and length 50 cm is fixed at both ends. A pipe closed at one end has a 
length of 85 cm. When the string vibrates in its third overtone and the air column in the pipe in its 
first overtone, they produce a beats frequency of 4 Hz. It is observed that increasing the tension 
in the string increases beats frequency. Neglect the end correction in the pipe. The velocity of 
sound in air is 340 m/s. Find the tension (in Newton) in the string. 


Two moles of an ideal monoatomic gas is enclosed in an adiabatic vertical 
cylinder fitted with a smooth adiabatic massive piston initially at rest. The whole 
system is placed inside a highly evacuated chamber. If the piston is imparted an 
initial velocity u = 8 m/s in vertical downward direction, after making a large 
number of oscillations, the piston finally comes to a complete stop. Find the 
displacement (in meter) of the piston. (Take g = 10 m/s?) 


In young's double slit experiment two thin films are placed in 


front of two slits and the coherent parallel beam of light is P 
incident at an angle о = 30? with the normal to the plane of à : is 
slits as shown in the figure. If uo = 1.8, ш = 1.5 ъ 2 3 тт... 54. j— — $ 
and the central maxima is formed at a distance 1 cm above i 9 
point ‘О’ as shown. Find the thickness ‘t? (in mm) of the 
upper thin film. 

screen 


d = $52 = 2 mm 


When a light of wavelength 5000 Å is incident on a metal surface of work function 1.9 eV, 
photoelectrons are emitted. When the emitted photoelectrons are passed through a region 


containing Не?” atoms, a fastest photoelectron combines with Не?” atom to form Не“ atom and a 


photon is emitted. The He* atom thus formed is in its third excited state. Then find the energy 
(in eV) of the photon emitted during the combination of the fastest photoelectron. 


In the circuit shown, the switch 'S' is closed at t = 0. BUF ао an 2mH 
Then find the energy (in milli Joule) stored in 5yF | im—im Алля 
capacitor in steady state. a 
20 40 

5 uF 

p | | 

5 | 

= = 32У 
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16. 


A thin conducting spherical shell of radius ‘R’ is given 
charge ‘2q’. Two point charges ‘q’ and ‘3q’ are placed 
at distances 0.8 R and 4R from the centre ‘C’ of the 
shell respectively as shown. If the shell is earthed, find 
the charge (in uC) that will flow from conducting shell 
to the earth. (Given q = 2uC) 


In the circuit shown, each capacitor has capacitance C = 10 uF and 
the inductor has inductance L = 2mH. The switch 'S' is opened for a 


long time. Find the maximum current (in ampere) through the 
inductor after the switch 'S' is closed. 


A composite cylinder is made by joining two coaxial hollow cylinders as 
shown. The thermal conductivity of the material of the cylinder from 
radius ‘a’ to ‘2a’ is K, = 2K and that for the cylinder from radius ‘2a’ to 
‘4a’ is Ko = ЗК. The temperature of the innermost wall is maintained at 
Ө: = 84°C and the outermost wall is maintained at temperature 
05 = 32°С. Find the temperature Ө (in degree Celsius) of the 
intermediate cylindrical wall of radius ‘2a’. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


9 AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/19 


Chemistry PART -II 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


In which of the following cases enol content will be higher than the keto content in n-hexane? 


оо 
(А) | || 
CH, -C-C-CH, 
“СІ 
о 
О 
(С) 
--О 
O O 
(D) | | 


СН,-С-СН,-С-СН, 


In which of the following cases a mixture of optically active compounds with opposite optical 
rotation will not form when solutions are separated by semipermeable membrane 
(A) 0.1 М D(+)-glucose & 0.1 M D(-) – fructose 

(B) 0.2 М D(+)-glucose & 0.1 M D(-) -fructose 

(C) 0.1 М D(4)-glucose & 0.2 M D(-) -fructose. 

(D) 0.2 М D(+)-glucose & 0.2 M sugar 


Which of the following compounds does not undergo complete hydrolysis? 
(A) SiCl, 


в) BiCl, 
C) NF, 
(D CCl, 


Which of the following statement(s) is/are correct ? 

(A) (SiH, ), N is a stronger base than (CH, ), № 
(B) BF, is a weaker Lewis acid than BI, 

(C) Solid N,O, is ionic in nature 

(D) Phosphine is more basic than ammonia 


Which of the following hydroxides dissolves in excess of NaOH? 
( Zn(OH), 


(B АҚЦОН), 
(С) | Sn(OH), 
(D) Fe(OH), 
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24. Decomposition of 3A(g) > 2B(g)+2C(g) follows 1% order kinetics. Initially only A is present in 


the container. Pressure developed after 20min and infinite time are 3.5 and 4 atm respectively. 
Which one is correct? 
(A) tso% = 20 min 


( ) 175% = 40 min 
(C) 199% = 64/3 min 
(D) 


187.55, = 60 min 


(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match the following : 


List | (Complex) List Il 
P [Nic 1. | sp? hybridization 
9 | Ni (см), |” 2. | dsp? hybridization 
R Ni(CO), 3. | Paramagnetic 
S. 2+ 4. | Diamagnetic 
[Pa(NH,), 
5. | Tetrahedral geometry 


(A) Р->1,3,5; 0->2,4;В->1,4,5; S > 
(В) pono liq dd poo um 
(C) P 2, 5; О 1, 4, 5; R > 1, 2, 3, 5; S 53,5 
(0) Р 3, 5; О 1, 2, 3; R 1, 2,3, 4, 5; 5 52,4 
26. List -I have mixture of solutions and List — II shows pH of the resulting solution. Now, match the 
column. 
List — I List – Il 
р. | A saturated solution of Mg(OH)2 1. |pH=7 
[Ks ;.Mg(OH)e = 4 x 107] 
Q. | 300 ml of 0.1 M BOH + 100 ml. of 0.1 M 2. pk, + pk, 
НСІ (Ks (вон) = 107) pH = — : 


2 


В. | 300 ml. of 0.1 M BOH + 300 ml. of 0.1 M 3. | pH=10+log2 
HA [К = Къ = 10] 
S. | 0.01 M aqueous solution МагНРО; 4. 1 1 1 
[Given that : pk, (H,PO,) = 4.3; pe i Du Pk 
pk, (H,PO,) - 8.102; 

pk, (H,PO,) 212.5] 


5. (ІН1-10” 
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The correct option is 

(A) Р-2;0->1,2,3;В->1,2,3,5; 5->2,4 

(В) Р-3;0->1,4,5;В->1,2,3,4,5;5->3,5 
(С) Р ә 2; 0 1, 4, 5; А 1, 2, 3, 5; 5 53,5 

(0) Р 3; Q > 3; А 1, 4, 5; 5 52,3 


Match the following List | with List Il 


List -1 List — Il 
P. | N,..+3H,..<2NH,..:AH=-ve |1. Low pressure favours the yield of the 
2(g) 2(g) 3(g) product 
Q. | N,.,+0,... <= 2NO..,; AH- «ve 2. | Addition of He at constant pressure 
WE TTE ч decreases the yield of the product 
В. | NH,HS..<@NH,..+H.S...; AH= 3. Rate constant of forward reaction 
Ж ЭРЭ. increases more than the increase of 
-Ve the rate constant of backward reaction 
with increase of temperature. 
S. | 2МО, < NO, ; AH - we 4. High temperature favours consumption 
2 ЗУ of product. 
5. Homogeneous equilibrium 
The correct option is 
(A) Р->2,4,5; 0->3,5;В->1,3; 5->2,4,5 
(В) Р->3,4;0->1,4,5;В->1,2,3,4;5->3,5 
(С) P>2,5;Q>1,4,5;R > 1, 2, 3, 5; S 53,5 
(D) P > 3,5; Q > 1, 2, 3; R 1, 2, 4,5; 852,4 
Match the following and choose the correct option. 
List -1 List — 11 

P. |PFs 1. | Trigonal bipyramidal 

Q. | PCI; 2. | Zero dipole moment 

R. PHs 3. | All atoms surrounding central atom are at 


same distance 


S. PCI3F2 4. | Solid state contains tetrahedral cation and 
octahedral anion 


5. | Does not exist 


Р 1, 2, 3; 0->1,4:В->5;5->1,2,3 
Р 1, 2, 3; О 1, 2, 4; H5 5; 8 51,2 
Р 1,3; О 1, 2, 5; В > 58251, 2,3 
P 2,3; О > 1, 2, 4, 5; А 5; 8 > 1, 2, 3 


999» 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


20 g of naphthoic acid (С::НгОз) dissolved in 50 g of benzene(K;=1.72 K kg mol") shows a 
depression in freezing point of 2K. The Van't Hoff factor is 


A fuel cell develops an electrical potential from the combustion of butane at 1 bar and 298 K 
C4Hio(g) + 13/2 O2(g) ——> 4CO»(g) + 5Н:0(0) AG°= -2746 KJ /mole 


The Е 


cell 


of the fuel cell is 


The equilibrium constant for the following reaction will be: 


LN 
HCIO + СМ «-- НСМ + CIO 
Given Ка(НОС))-3х107 
Ka(HCN) = 4.8 x 10779 


Boiling point of an aqueous solution is 100.5°C. Given latent heat of fusion and latent heat of 
vapourisation of water are 80 cal g' and 540 cal 0” respectively. The freezing point depression 
of the solution is nearly 


Potassium dichromate in acidic medium reacts with H2S to oxidize it as per given unbalanced 
equation. How much kg of K;Cr;?O; must be required if 1000 kg of sulphur is to be produced by 
following reaction? (Molar mass of K2Cr207 = 294 g/mol.) 
K2Cr20; T HS0, + HS ---> K2S04+Cro(SO4)3+S+H2O0 


100 ml of 0.05 M CuSO,(aq) solution was electrolysed using inert electrodes by passing current 
till the pH of the solution was 2. The solution after electrolysis was neutralized and then treated 
with excess of КІ and the lə formed is titrated with 0.04 М Na2S2Os. The volume of NasS203 
required is 


A steel vessel of volume one litre is filled with a mixture of СН, and О іп 1: 2 mole ratio at a total 
pressure of 1 atm at 27°C. The gas mixture is exploded for complete reaction. What would be the 
final pressure of the gaseous product at 127°C. 


A certain acid-base indicator is red in acid solution and blue in basic solution. 75% of the 
indicator is present in the solution in its blue form at pH = 5, calculate the pH at which the 
indicator shows 90% red. [given log 3 = 0.477] 
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Mathematics PART - 111 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


If the roots of the equation x* — px — 1 = 0 and x* — qx - 1 = 0 form (in a suitable order) an 
arithmetic progression with four members then 


2 -2 
(А) p= B’ q= B 
4 -4 
(В) p= B q= B 
-4 4 
(С) p= 187 4- B 
-2 2 
(D) р- 208 
For the curve sin x + sin y = 1 lying in the first quadrant L = lim х“ у , where L exists and is non 
zero. Then 
(A) а -2 
(В) а -3 
1 
© 1-25 
1 
(D) Яр 


Let М(-1, 2) апа N(1, 4) be two points іп a plane rectangular coordinate system XOY. Р is а 
moving point on the x-axis. When ZMPN takes its maximum value, then which of the following is 


true 

(A) P(-7, 0) 

(B) Area of triangle PMN is 4 units 

(C) Equation of circumcircle of triangle PMN is (x + 7)? + (y — 10)? = 100 
(D Р(1,0) 


The plane 7x – 2у +2 + 21 = 0 
(А) contains the point (-1, 7, 0) 
х-2 3-у 2-1 
1 -2 -3 
(C) is perpendicular to the line 7 - T E 2 
(D) is parallel to the plane 7х - 2y +2 + 5 = 0 


(B) contains the line 
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41. Given А(0, 2) and two point В and С on the parabola y? = x + 4 such that АВ L BC. Then the 
y-coordinate of point C may belongs to 
(A) ye(-2,2) 
(B)  ye(- 0] U4, о) 
(С) у<(5.о) 
(D) уе(-.-3І 


42. If principal argument of Zo satisfying |z — 3| < /2 and arg(z -5i) = Em simultaneously, is 0, then 


identify the correct statements 
(A) |5і-17 


(B) tan20 = = 
15 


1 
С іап0--- 
(С) ап 4 


(0) Io-5i|- 4/2 
(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


n 
43. If S, = 11, then for n > 6 (where [.] denotes the greatest integer function) 
г=1 


scar] (13) am (8 


оц = cot ! со, -7| , then which of the following is correct 


LIST - I LIST - Il 
P. | Value of o4 1. | 5-72 
Q. | Value of az 2. | 5-2n 
В. | Value of оз 3. | 6-2л 
S. | Value of o4 4. | 2n-5 


The correct option is: 

(A) Р-20-48-3,5-1 
(B) Р-20 >4; R »2:5 » 1 
(C) Р-40-2Н-4:5-1 
(б) Р-40О-2;В->2;5-3 


шинжин 
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45. 


46. 
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2 2 


Consider an ellipse (E) P =1, centred at point ‘O’ and having AB and CD as its major and 
a 


minor axes respectively. If S, be one of its foci, radius of incircle of triangle OCS; be 1 unit and 
OS, = 6 unit 


LIST -1 LIST - 11 
P. | The length of the major axis of E is 1.14 
Q. | The maximum distance of normal from centre of Eis | 2. = 
; 1 169 
В. | The distance between the directrix of E is 3. 45 
| 25 
S. | The length of the latus rectum of E is 4. 13 


The correct option is: 

22205 1; А 3584 
415; Q5 2; R54; S53 
›2О—ә1Н—4 5—3 
›1!О—»з;Н—4;5—2 


тт 


30 
№, be the number of zero's at the ends of LG)" 
m-5 


М» be the number of three digit numbers of form xyz such that x < y and z < y. 


| | 
Ns be the value of 200812009 | , (where [.] denotes the greatest integer function). 
2008!+ 2007! 
N, be the number of positive integral pairs (x, y) satisfying the equation xy = 3370 
LIST - I LIST - Il 
Р. | The number of divisors of №; 1.|8 
Q. | The number of divisors of № 2.| 12 
В. | The number of divisors of Ма 3. 
S. | The number of divisors of № 4. |4 


А) Р › 3; О »2:В >1;S >4 
B) Р 3; 0 > 4; В 1; 8 – 2 
С) Р › 4: Q › 2; В »3:8 »1 
D) P 44; О >3;R »2,5 › 1 


( 
( 
( 
( 


Each of the following function is defined to be zero at x = 0 
f, (x) = x? sgn(x) 


ЖЕ) - [tsn ijo 


1 
f (x) = x 3 |sinx| 
f4 (x) =х?[—х] 


where sgn(x) denotes signum function and [.] denotes the greatest integer function 
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LIST -| LIST - Il 
P. | The function f, is 1. | continuous but not differentiable at x = 0 
А : first derivative exists at x = 0 but second derivative does 
Q. | The function fo is 2. not exist 
R. | The function fa is 3 second derivative exists at x = 0, but it is not continuous 
4 1 “| there 

S. | The function f, is 4. | second derivative exists at x = 0 and is continuous 
The correct option is: 
(A) Р-20-38-45-1 
(B) P 42;Q ^9; R »1:8 »4 
(C) P >1;Q >3;R »4:5 >2 
(D) P >1;Q >3; R »2,5 »4 

SECTION – D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


The real numbers о, В satisfy the equation a? — 3a? + 5a — 17 = 0; p? — ЗВ? + 5B + 11 = 0. 
Then a + В is equal to 


If log4(x + 2y) + loga(x — 2y) = 1. Then the minimum value of |x| — |y| is Vk. Then k is equal to 


The value of tan 1°-tan 2? + tan 2?-tan 3? + ..... + tan 88°-tan 89? is equal to cot? 1? — n, then the 
value of n? is 


Locus of a point P which divides all chords of slope ; of parabola х? = 4y in the ratio 1 : 2 


internally is another parabola with vertex ЕР and length of latus rectum s then value of 
ab/c? is 


ж 1,2 
If ux =p, then the value of p is 


k=1 


A room contains a single bulb and 2?" +2? identical switches. A man can switch on or switch off 
any number of switches at a time. Find the minimum numbers of attempts required to identify the 
correct switch for that bulb (Initially all the switch are either on or off) 


ШЕН ыд : 1 


A —— iu: 
42 43 44 41000000 
(where [.] denotes the greatest integer function) 


, then [S] is equal to 


Let S be the sum of digits of all the real coefficients of (1 + ix)*°"®. If logo S = N, then N is equal to 
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FIIT) EE JEE(Advanced)-2019 


ANSWERS, HINTS & SOLUTIONS 


PART TEST – І 
PAPER-1 
Q. №. | PHYSICS | Q. No. | CHEMISTRY | О.Мо. | MATHEMATICS 

1. | A,B,C,D | 19. A,B, D 37. B,C 
2. A,C 20. B, C, D 38. A,B 
3. A,C,D 21. B,C,D 39. A,B 
4. D 22. A, B, C, D 40. A,B 

5. А, С, 0 23. А, С 41. А, В 
6. B,C, D 24. A,B 42. B,C 
7. D 25. B 43. с 

8 D 26 D 44 A 

9. B 27. B 45. D 

10. A 28. с 46. D 

11. | 00001.00 | 29. 00001.35 47. 00097.20 
12. | 00020.00 | 30. 00009.75 48. 00000.75 
13. | 0000200 | 31. 00030.60 49. 00002.50 
14. | 0000200 | 32. 00046.06 50. 00000.50 
15. | 0000400 | 33. 00037.80 51. 00089.00 
16. | 0000200 | 34. 00012.50 52. —00012.50 
17. | 00007.00 | 35. 00012.25 53. 00000.50 
18. | 0000300 | 36. 00303.90 54. 00000.40 
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Physics PART - | 


SECTION- A 


1. Immediately after 1% collision: | | Yo № 
Since the situation is symmetric, both will соте to rest 
simultaneously. 
хо: Maximum compression 


2x mvs = 589 
К 0 04 K 
Just before 2™ collision: ЁЛ Yo, 
Finally: 
‚ AP = 4mv,(<) < 
U Vo Vo 
— — 
2. Applying work energy theorem from initial to final state (i to f) 
2Mgx - mgy = 0 
=> 2Mx=mg 4440) 


Keeping length of the string constant 
=> /2y+0=y+xta 


у(/2-1)-х ...(ii) 
From (i) and (ii) 
=> 2Му(/2-1)- my 
=> т = 2М(2 –1) 
In the final state instantaneous acceleration of т has to beg as there will be only one force 
(That's mg). and the acceleration of masses M are zero at the same moment . 


2 


3. T -mg sin a sin ф- my ...(i) m 
ч Ug sina 
mg sin a cos ф – u mg cos a= т9У (ii) | , 
work energy theorem Е Л = umg cos a 
v 
(mg sin a) £ sin a — (umg cos о)/ ф = uu 240) 002-2222... 
2 mg sina sina 
From (i) and (iii) mg sin о cosp 


= T - mg sin asin ф- amg sin a sin $ —2(umg cos a) ф 
= T = mg (3 sin a sin ọ — 2 u фсоѕ o) 


dT = 0 = Зѕзіпосоѕф – 2ucosa 
dọ 
4. Mvocos 0 + 0 = Mv + mv’ 
v’-v 
е- 1 = 
v, cos0 à 
Vo m 
,., ?Mv,cos8 .. 59/ међе | 
M+m ТРРРРРРРРРРРРР 


x 


Also, x = R/2 and / = H 
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3410 


4 


Solving .. x 2 


х22.37 m 


Fox = kx + mg (х: extension at any t) 


2. Ме = | (kx - mg)dx , where Кхо = mg 


0 


Releasing, total work done = Wex + mg(h), where h : natural length 


Underestimate the work done against friction, and compare it with the initial gravitational potential 
energy of the eraser. 

First of all, we investigate whether the rubber eraser will start moving at all. It will do so provided 
that mg sin a» рта cos а, i.e. y< tan a = tan 45» = 1. This is clearly the case, since p = 0.6. So, 
the eraser will start moving. The trouble is that the determination of how the normal force acting 
on the eraser varies with position is difficult. A calculation of the work done against friction can be 
carried out, to any given degree of accuracy, only by using a computer. The trouble is that the 
determination of how the normal force acting on the eraser varies with position is difficult. 
However, it is certain that the frictional force is always larger than its initial value of img cos a = 
umg cos 45» This is because, after the initial release, the angle with the horizontal made by the 
slope on which the eraser moves decreases, and, in addition, the track has to provide a 
centripetal force for the moving eraser. The path to reach the lowest point of the track would be 
one-eighth of a circle, with a length of Кт/4. The work done against friction can now be 
underestimated by taking the normal force as if it always had its initial value: 


WW] > Mona |= ERIT = 0.333mgR 


V2 

The gravitational potential energy difference between the initial position and the bottom of the 
track is AE, = mgR(1 - cos a) = mgR(1 - cos 45») = 0.293mgR. 

It can be seen that |W;| >AEp, i.e. the work to be done against friction is clearly larger than what 
can be provided by the gravitational potential energy. So, the rubber eraser cannot reach the very 
lowest part of the track. 


The pipes just below and just above the sheet which is moving will move the other pipes and the 
other pipes will remain in the original place. If the sheet is moved by distance greater then 5 cm 
the centre of gravity of the system would fall outside the base and the system will collapse. 


cos30° -2 УЗ B0- 28 A 
(BO) 2 43 
Let Р be particle clearly, 3 о 
ЗТ, cos 0 = mg 2 25 
LA 20/13 
Т, = MI seco = UR B 2b c 3 
3 3(3a? — 4b?) 
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11. 


SECTION - D 


Imagine the apex of the cone being depressed by Ah, and the radius of its base consequently 
increasing by Ar, i.e. the perimeter of the base circle increases by 2rrAr. Then the total work done 
by external forces would be: 

wAh - Ғ(ӘтАг) = 0 


However, the changes in height and base circle radius are not independent, the connection 
between them being determined by the fixed length & of one of the straight edges of the sheet. 
Using Pythagoras's theorem: 

(r+ Ar * (h- Ah) = (2 =r? +h? 

from which we have 

Ah 2r«Ar r 


Ar 2h-Ah h 
So the force in question has magnitude 
wr 
s l 
anh 


The weight of the chain is balanced by the vertical components of the reaction forces at the two 
suspension points. The magnitude of each of these components must be Fy = pLg/2, where p is 
the mass of the chain per unit length, and L = 40 cm. If the chain made an angle of Ө with the 
vertical at a suspension point, the horizontal component of the chain’s tension would be Fotan Ө. 
Because, in practice, 0 = 45», the horizontal component is the same as the vertical one; it is also 
constant along the chain, since there are horizontal forces acting on the chain only at its ends. 


At the chain's lowest point, the tension is purely horizontal, and, as just shown, its magnitude is 
Fo. So, around the lowest point, consider a small piece of the chain that subtends an angle 20 at 
the centre of the osculating circle, whose radius is the value г; we seek. The length of the piece is 
20r, and it is pulled down by a gravitational force 20r;pg. This force is balanced by the upward net 
force of 2Fosin Ө due to the tension in the chain. In the limit of small angles, when sin Ө = Ө, the 
equilibrium equation 

20ripg = 2Fosin Ө 

leads to 

Fo = рагі. 

Since Fo = pLg/2, we have the simple result that r4 = 1/2 = 20 cm. 


Method 1: Even though the normal force with the floor does no physical work on the person 
(energy transfers occur internally from the muscles), one can write a mathematically correct 
expression as though the contact force with the floor does change the person's energy. Hence, 
we can treat the center of mass motion as Wnet = AKcm. Here, we are treating it as though only 
gravity and the floor act onthe person, and since the person is in contact with the floor until the 


center of mass is a position h/2 from the ground, then К, T 12163 = 


as the student starts and ends this motion at rest. Therefore, Еһоог = 200. 

Method 2: Since the feet come off the floor at a position h/2 from the ground, then the person 
accelerates upward from h/4 to h/2 with the same magnitude as the acceleration from h/2 to 3h/4 
by symmetry. Therefore, the net force on the student going upward is the same in magnitude as 
the student in free fall from h/2 to 3h/4. Hence, while in contact with the floor, using Newton’s 
second law, Евсог-- mg = mg => Fioor = 200. 
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Xmin = d sin (53°-45°) = ——=2 


Momentum conservation along 
х axis 

0 = ту – Mv, 

Work energy theorem 


1 1 
mgR = КШ + 2МУ 
from (i) and (ii) 


m? 
= 2mgR = mv? к 


M+m MYM+m 
Making FBD of particle with respect wedge at lowest point. 
7mg m(v,+v,)° N = (7mg/2) 


та = 
ncc d R 


Ч fi (У, + v» 
Substituting the values, we get : гэж 4 R 


mg 


Let us call h the height above the ground at which the projectile explodes and vy (j=1, 2, 3) the y- 
component of the velocity at the moment of the explosion for the three fragments. | will label with 
1 the fragment which lands after t seconds. 

Since the landing time depends only on the y-component of the velocity at the moment of the 
explosion, we have: узу = Vay . We then need only the equations for fragments 1 and 2, stating 
that at landing time the y-coordinate will be equal to 0: 


Since the masses of the three fragments are equal, and the y-component of the projectile 
momentum at the moment of the explosion is equal to 0 (it explodes at the top of the trajectory), 
the momentum conservation law reads: 

Viy + Vay + Vay = 0. 

The solution of the above equations is then: 


-3 
У, = ae 
3 
Voy = Vg, = 89 


The height above the ground at which the projectile explodes is then: h = 5012/4 
Tension T = weigth of cat (since cat is at rest). 

2. Net downward force on rod = T + 4g 

= 39-40 = 79/4 m/s? 


rod 
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18. Let M, be the mass of the left stick, and let M, be the mass of the right 
stick. Then МУМ, = tan Ө. Let М and F; be the normal and friction 
forces between the sticks. F; has a maximum value of uN. Balancing 
the torques on the left stick (around the contact point with the ground) 
gives М = (Mg/2) sin Ө. Balancing the torques on the right stick 
(around the contact point with the ground) gives F; = (M;g/2) cos Ө. 
The condition Е; < uN is therefore 
M, cos0 < uM, sin0 = tan’ 6 > ut 

u 
where we have used M/M, - tan 8. 
Chemistry PART - II 
SECTION- A 
19. РС, (9) —2PCl, (9}+ Cl, (9) 
4-x x x 
Total moles at equilibrium = 4 - x - 22 6 + x 
PV 
RT 
6.568 x80 
6 +x = — 
0.0821x 800 
6+x=8,x=2 
2 2 2 
PCI, | = —,|PCI, | = СІ, | = 
2 2 
Б. se 
K, = 80-80 - 0.025 
80 
K, =K, (RT)" 
= 0.025 x 0.0821 x 800 
= 1.642 atm 

20. Bond angle of NH3 > Bond angle of NF3 

21. В,О, +Р„О„ ——>2BPO, 

22. _H 

ci Sc СН 
Т Ng 
o 
T cdi 
Chloral hydrate 
23. 2KMnO, + 5K,C,O, +8H,SO, ——>2MnSO, +10CO, + 6K,SO, + 8H,O 
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25. 


26. 


27. 


28. 


29. 


30. 
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Zn(OH), +2NaOH——>Na,ZnO,+ 2H,O 
(Soluble) 


Al(OH), +NaOQH——>NaAlO,+2H,O 
(Soluble) 


0.36 = Py, x Ps 
Pin, = E Pas = = 06 atm 


Ры +Рдв =0:6+0.6 =1.2 atm 


(i) Kpis constant at a given temperature. 
(ii) Addition of inert gas at constant volume does not affect equilibrium. 


К, = 0.36, Q, = Е 1.8х1.8 | 
18x18 
$0, (9 HO, (g)— 50. 07-90 
2 
ЖЕ (1 шы 
(1.8+x) 
0.35 - (189) Qc Let 
БЕРЕРІ © 18+х 
“xX = 0.45 


Number of mole of SO3 = 1.8 – 0.45 = 1.35 


H,PO, +NaOH——>NaH,PO, -Н,О 


M.mole 2 4 0 

0 2 2 

NaH,PO, + МаОН---Ма,НРО, +H,O 
M.mole 2 2 0 

0 0 2 
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31. 


32. 


33. 


34. 


35. 


36. 


K, «pK 
pH of Na;HPO, = Ps T Ps 


= 7.2+12.3 -9.75 


2 


KE = 136« 7. 
n 


22 
-18.6x 5. -30.6 eV 
2 


_ 2:308. [A], 
t [^] 
2.303х6.93 0.1 

t= log 

0.693 0.001 
t = 46.06 


k 


E 


а аҙ 
1 


Е 
T 
4 


2. BI 


500 450 
E, =37.8 kJ 


z. X = 37.80 


ПЕРІ 


0.125[A] 
2.9% of A left e x100 = 12.50 
[A], 
K,Cr,0, + 4H,SO, + 3H,C,0, ——>6CO, +7H,O + Cr, (SO, ), +K,SO, 
134.4 L of СО: produced by K2Cr207 = 294 g 
294 

2.5.6 L of СО» produced by K2Cr207 = 

аны ОИ ва 
= 12.25 9 


5.6 
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Mathematics PART – Ш 
SECTION- А 
37. In В = lim [In 1+ (n 1 «In 2) + (In1 «In 2 «In 3) + ....]—-o Inn 
E nine (n-t)In E 59 es MO Ding КЕННЕН Toa 
n» n? n>% 2n nz n 


i 
S а-5 and In p = jt x)nxek- -7 

; 60 

38. Let p = abc and q = [a] [b] [c]. So, q is an integer and p = 2 


q < minf[a]bc, a[b]c, ab[c]} = З >q e (1, 2, 3} 
If q = 1 = ab[c] < 4 but ab[c] = 5 = no solution 


If q = 3, as p > maxf[a]bc, a[b]c, ab[c]} = 5 апа p= 2 — no solution 


- q22andp- 430. Since qis a product of 3 positive integer, we have 3 cases 


If [a] = 2, then a= E80 - bs >3 => по solution 


If [b] = 2, then solution is m 30 X 
3 2 5 
If [c] = 2, then solution is E 320; em) 


39. Let f'(1) = a and f"(1) = b, putting x = 1 in the given equation we get b = а? 
Differentiating the equation and putting x = 1 gives 2ab + 8 = ab + 2ab > ab = 8 
So,a=2,b=4 


t sinnx б Sinnx 
ыг h= a тега 


SIME 17 SI Еш: dx [Putting — for x in 1% integral] 


^ Гео) ви “| 1+2*)sinx 


T sin(n-- 2)n—sinnx y | 
EI | 20 ша ис аш 


> If nis even 1, = lọ = 0, and if nis ода 1, = 1; = х 


41. Using LH-Rule twice, we get a = b = +2 


2 
42. іт ШЕ) 
x1 x? cax «b 


=1>1+a+b=0 
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43. 


44. 


45. 


46. 


47. 


48. 


| 2In(2 - x) 
Using LH-Rule, we have lim =1>a+2=0>a=-2,b=1 


^! (x -2)(2x +a) 


| 2xf(x) 


=> (х) ——z--tf(x) 


1+х° 


f(x) ES (Ou. f"(x)(14+x?)-f(x)2x t(x) 


147° (1х2) 442 


f(x) m In f(x) 2 x + In(1 + х2) + Inc => f(x) = ce'(1 + x^) 
+X 


= g(f(x)) = Ae”? and g(f(0)) =1=>A=1 


Using integration by parts repeatedly 
(пх)? | (Inx)? | шш 2018 mx)" 
2018 


Х dx 
| х2018 -201 7х2017 | | -201 7х2018 201 7 : X 


2018! f dx 2018! 


ui (2017) | х2018 5 (2017)? 


1 332 998 1664 a: 691 
|= |” ы. ыш: is an odd function and rest of the integrand is even) 


1+ х 866 dx 2 (as 666 


Ay _332 
Put x = 1333 > dx = —t 53930 
333 


1+х 


1 E 332 1 

333 333 295 2 

EC 21559 41599 £333 dt 2-2 | 206 UJ 
833: qug 333; 1«t 3330 4 


SECTION - D 


1 
1 f(x))° 
[(tG9) 1" (x)dx = ue) =18 = f(1) = Запа f(0) = -3 
0 3 0 
Lines with slope +2 and passing through (0, 0) and (1, 1) are y = +2x and y – 1 = +2(х - 1) 


respectively. 
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51. 


52. 


53. 


54. 
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By the Mean Value theorem, no point of 
form (x, f(x)) lies outside this parallelogram. 
However, we can construct functions which 
satisfy the given condition and are 
arbitrarily close to the sides of the 
parallelogram. 


So, b — a = area of parallelogram = 3 


1 
23 15 MZE So 
Let S, = | 194 then xdi f (2x)d HEC 
2" 
1 1 
1 gn-i 2n-2 1 S 
[1(х) m| | f(x ee qu X)dx ^ ..... + | Қо) abun E 
0 1 1 
2" 25 2 


1-х) = 1-f(x) > f'(1 —x) = 1 -f(x TEREN 

1 1 

ГЕ (x) x)dx = [(1 — #2004 (1— x ))ах= 1- је x)dx = 1- је) x)dx (Put 1 — x for x) 
0 0 


p'(7 


If X1, Хо, xa and x, are the root of p then = 0 (as 7 is not a root of p(x)) 


же. 
— |” 
| 
M 
N 
| |= 


1 1 1 1 89 
= + + + 
7-1 7-3 7-5 7-х, 


1/3 1/3 1 Ши i d 1 
L= lim x ((x+1)'° « (x- 1) сак) me ы) ЧЕЧ -41 22 х=) 


X00 1-0 


5 
E lim t 1-4) 7-0 D 2) = ME (using expansion for (14 х)"") 
5 2 
ЖАЛЫ Шер 
P 3 9 
419094 - | ХӨЗ Ж ш E 2 - TT 


Putting t = 0, І xf (x)dx suo 


—00 


The tangent at (x, f(x)) meets the y-axis at (0, f(x) —1) 


z. f'(x) = 1 => f(x) =Inx+candf(1)=0>c=0 


KKKKK 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE JEE (Advanced)-2019 


PART TEST - I 


Paper 1 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 


. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-I is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into Two sections: Section-A & Section-D 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01— 06, 19 — 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0O If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —2 In all other cases. 


Section-A (07 — 10, 25 — 28, 43 - 46) contains 12 questions. Based onthis section contains TWO 
(02) paragraphs. Based on each paragraph, there are TWO (02) questions. 

Each question has only one correct answer and carries «3 marks for correct answer and —1 
mark for wrong answer. 


Section-D (11 — 18, 29 — 36, 47 — 54) contains 24 Numerical answer type questions with answer 


XXXXX.XX and each question carries +3 marks for correct answer. There is no negative 
marking. 


Name of the Candidate LI LLLI I III 11111) 
AEA AE T S ПИ ESSE EE] 


| Епготет No. | TL JL JL IL IL TL TL IL IL ILILILIL T] 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I (Paper-1)-PCM-JEE(Advanced)/19 2 


Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 

h = 6.6 x10 J-s 

е = 1.6 х 10°C 

m, = 9.1 x 1077 kg 

£o = 8.85 x 1077 C7/N-m* 
Pwater = 10° kg/m? 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure Р, = 10° N/m? 

Gas constant R = 8.314 J K” тог” 


CHEMISTRY 


Gas Constant 8.314 J K” тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal K тог! 


Avogadro's Number N, 


Planck’s constant h 


1 Faraday 


1 calorie 


6.023 х 107° 
6.625 х 10°“ J.s 
6.625 х 1077 erg.s 
96500 coulomb 
4.2 joule 


1 amu 1.66 x 10?" kg 
1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, K =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: H=1, He=4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Хе-131, Ba=137, Ро-207, U=238. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-PT4 (Paper-1)-PCM-JEE(Advanced)/19 


PART - I (Physics), PART - Il (Chemistry), PART - ІІ (Mathematics): 


(SECTION - D) 


For questions 11 to 18, 29 to 36, 47 to 54. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 


31418 4 
0|0|2|5 |1 7 
21113 
Wrong Method : 

4 | 8 . | 4 

31418 

3 | 4 

3 4 18 4 

5a 7 

242123 
2|1|3 0 
21113 0 
3 1418 410 
254 5 7 
221213 3 0 
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Physics PART - 1 


SECTION – А 


(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Bodies of mass т=0.5 Ко, resting on а horizontal Vo D Vo 
frictionless tabletop, are connected with an unstretched 

spring of length L=20 cm, and of spring constant k 

=16 N/m. The mass of the spring is negligible. At a certain 

moment the bodies are given ап initial speed of 

Vo=0.36 m/s, towards the wall on the right. The body at the 

right collides with the wall totally elastically. 

(A) The greatest compression of the spring during the motion is 9cm . 

(B) The right body hit the wall again, when the spring is unstretched 

(C) The change in the linear momentum of the system after all collisions will be 0.72kgm/s. 
(D) Finally both the bodies will have same velocity . 


A point like object of mass m is able to move up and down on a 
vertical fixed rod. There is a vertical hole at the centre of the 
object, and the rod fits into this hole, such that the object can 
slide along the rod frictionlessly. Two pieces of thin light threads 
are attached to the object, and initially the angle between both m 
threads and the vertical is a = 45°. Each thread goes through a 
pulley, which are at the same height, and at the other end of each [M M 
thread an object of mass M =1 kg is tied. The system is released 
from rest. After releasing the system it stops at the position where 
the threads attached to it are horizontal. 

(А) m = 2M(V2 -1) 

(B) The acceleration of the object of mass m when it starts to move back is zero. 

(C) The acceleration of the object of mass m when it starts to move back is g. 

(D) The acceleration of the other two objects of mass M, when they start to move back is g/2. 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-PT4 (Paper-1)-PCM-JEE(Advanced)/19 


One end of a thread of length | = 1 m is attached to an inclined 


plane of angle of elevation of a = 30°. A point-like body of mass = 
m = 1 kg is attached to the other end of the thread as shown in “49 
the figure. The body is released without initial speed, such that “o 


the thread is tight and horizontal. The coefficient of friction 

between the slope and the body is u = 0.2. 

(A) The tension in the thread when the angle between the thread and the horizontal is ọ is 
T = (3 sing sin a -2рф cos a)mg 

(B) The tension in the string will be maximum when ọ = 90°. 


(C) The tension in the string will be maximum when ф = cos" p | 
ana 


(D) The maximum speed of the particle will be when Ф = cos" (ucota) 


A small ball of mass m=0.1 kg is attached to a / =1 m-long thread and is 


hung to a horizontal peg. The small ball is at rest and another small ball of 

mass M=0.2 kg, is projected from the ground and collides with it, such d 
that the collision is totally elastic and head on, and after the collision the Vo m 
ball at the end of the thread completes a whole circle around the peg. The мо \ө ү 


77777/7777/777772 
<---> 


distance between the peg and the ground is 2/7. The value of x сап бе: х 


(A) 0.5m (B) 1m 
(C) 2m (D) 2.5m 


Space for Rough work 
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5. Two tennis balls of mass 60 g are attached with a massless rubber thread, and held 
in the vertical position as shown in the figure. In this position the unstretched length 
of the rubber thread is 40 cm. The upper ball is slowly raised vertically upward, until 
the lower ball just becomes unsupported by the ground. At this time the length of the 
thread is 1m. The rubber thread exerts a force which is proportional to its 
extension. 
(A) Work done by external agent while the upper ball was raised is 0.53J. 
(B) Work done by external agent while the upper ball was raised is 0.23J. 
(C) Releasing the upper ball, the speed which it hits the lower one is 5.1m/s. 
(D) The time that elapses between the release of the upper ball and the collision is 0.34 sec. 


6. A small rubber eraser is placed at one edge of a quarter-circle-shaped track of 
radius R that lies in a vertical plane and has its axis of symmetry vertical (see 
figure); it is then released. The coefficient of friction between the eraser and 
the surface of the track is u = 0.6. Will the eraser reach the lowest point of the 


track? 
' , - 0.6mgR 
(A) If the particle slides from A to B work done by frictional force will be қ 
42 
; 222 | 0.6тдлН 
(B) If the particle slides from A to B work done by frictional force will be greater than "UE 


(C) The particle will never be able to go from A to B. 
(D) If u is V2 the particle will not begin to slide. 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 


question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 7 and 8 


A tall tower is built from alike tubes, which have thin walls, and from rectangular 20 cm 
sheets, which have negligible mass with respect to that of the tubes, as shown in 
the figure. rectangular sheets are numbered from bottom as $: , S», S3 .....(Static 
friction is big enough, such that the tubes does not slip.) The radius of each tube is 
1 cm. 
7. The minimum distance by which 5: should be pulled towards right so that 2--- 
the tower collapses is : — 5 ст 
(A) 2cm (B) 3cm B 42 
(C) 4cm (D) 5cm 
8. The minimum distance by which 56 should be pulled towards right so that 
the tower collapses is : 
(A) 2cm (B) 3cm 
(C) 4cm (D) 5cm 
Space for Rough work 
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Paragraph for Question Nos. 9 and 10 


A particle is suspended by three equal strings, of length a, from three points forming an equilateral 
triangle of side 2b, in the horizontal plane. 


9. 


The tension in the string will be 


ду аа (в) — _— 
3(3a* — 4b?) 3(3a* — 4b?) 
(oa 9а2. (ea 
(4a? — 3b”) (4a? — 3b?) 


If one string be cut, the tension of each of the other two strings will be changed in the ratio (i.e. 
the ratio of final tension after cutting the string to tension before cutting the string): 


(д) oS (B за. 
(а -b^) 2(а —b*) 
За? – 4b* 4а? – 3b? 
Уш (a? — b?) (0) (a-b?) 


Space for Rough work 
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SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


A cone with height h= 1 m and a base circle of radius r= 1 m is formed from a | 
sector- shaped sheet of paper. The sheet is of such a size and shape that its w 
two straight edges almost touch on the sloping surface of the cone. In this 
state the cone is stress-free. The cone is placed on a horizontal, slippery 
table-top, and loaded at its apex with a vertical force of magnitude w = 2л, 
without collapsing. The splaying of the cone is opposed by a pair of forces of 
magnitude F acting tangentially at the join in the base circle (see figure). 
Ignoring any frictional or bending effects in the paper, find the value of F. 


The two ends of a 40 cm long chain are fixed at the same height, as 
shown in the figure. Find the radius of curvature of the chain at its 
lowest point in cm. 


A student of height h jumps vertically up from the "squat" position. At the top point of the jump, the 
student's center of mass is at a height 3h/4 from the ground. Find the average force F acting on 
the floor prior to the moment when the student loses contact with the floor. It is known that when 
the student stands on the floor, the center of mass is at a height h/2 from the floor; in the "squat" 
position, the center of mass is at a height h/4 from the floor. The mass of the student is m- 
0.1kg.(take g-10m/s?) 


Two points, A and B, are located on the ground a certain distance d = 10-/2т apart. Two rocks 
are launched simultaneously from points A and B with equal speeds but at different angles. Each 
rock lands at the launch point of the other. Knowing that one of the rocks is launched at an angle 
8 = 37° with the horizontal, what is the minimum distance between the rocks during the flight? 
(given cos 37° = 3/5) 


Space for Rough work 
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15. A semi-cylinder is cut out of a block and the block is kept on the m 
horizontal surface. A small body of mass m is released at the top of 
the cylinder shaped hole. (Friction is negligible.) 
If the block is able to move on the horizontal surface without friction, 
then the force exerted on the block by the small body at the lowest 
point is 7mg/2 . Find the ratio of M/m? 


16. A projectile launched from the ground explodes into three fragments of equal mass at the top 
point of the trajectory. One of the fragments lands t seconds after the explosion two other 
fragments land simultaneously 2t seconds after the explosion. How high above the ground does 
the projectile explode? (take t= 2/5 seconds and g= 10m/s?) 


17. A vertical rod of mass 4 kg is hanging on a rope and a 3-kg cat is grasping the bottom end of the 
rod. The rope is cut off and the frightened cat begins to run up on the rod. While the rod is falling 
vertically, the cat remains at the same height, with respect to the ground. The acceleration of the 
rod is kg/4 m/s? where g is the acceleration due to gravity. Find k. 


18. One stick leans on another as shown in Figure . A right angle is O 
formed where they meet, and the right stick makes an angle 0 with the 
horizontal. The left stick extends infinitesimally beyond the end of the 
right stick. The coefficient of friction between the two sticks is р. The 
sticks have the same mass density per unit length and are both 
hinged at the ground. The minimum angle 0 for which the sticks don't 
fall is 30°. Find р. 


( “, 
177111212121414141414 12121232 


Space for Rough work 
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Chemistry PART - Il 


SECTION – А 


(Опе ог More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


24. 


A mixture of 2 moles of Argon and 4 moles of РС (0) were introduced in a 80 litre evacuated 
vessel at 527?C. The following equilibrium was established 

PCI, Е PCI, (9) +Cl, (g) 

The total pressure of the gaseous mixture in the vessel at equilibrium was found to be 6.568 atm. 
Which of the following statement(s) regarding the above equilibrium is/are correct? 

(A) Ke for the equilibrium is 0.025 

(B) Ke for the equilibrium is 1.642 atm 

(C) Total number of moles of gaseous species at equilibrium is 6 

(D) Number of moles of PCls at equilibrium is 2 


The correct statement(s) among the following is/are 
(A) Bond angle іп МН; and NF; are same 

(B) Bond angle in CH, and CF, are same 

(C) Bond angle іп PH; is greater than AsHs 

(D) Bond angle in BH; and ВЕ, are same 


The correct reaction(s) among the following is/are 
(A) 3В,О, + PO, —— 2P (BO, );*0; (B) B,O, + Соо —— Co (BO, ), 


(C) H,BO,  SHF —— 2BF, -3Н,О (D) ВСІ, + 3H,O —— H,BO, + ЗНСІ 


Which of the following statement(s) is/are correct? 

(А) In the solid NaHCO; the НСО; ions are linked by hydrogen bond forming an infinite chain. 
(B) In the solid H3BOs, the B(OH); units are linked by hydrogen bond. 

(C) In chloral hydrate there is intramolecular hydrogen bond. 

(D) In solid КНСО: the HCO, ions are linked by hydrogen bond to form dimeric anion. 


KMnO, reacts with K2C2O4 and HSO; to form MnSO,;, СО», KSO, апа НО. Which of the 
following statement(s) is/are correct for the reaction? 

(A) One mole of KMnO; reacts completely to produce 112 litre of CO2(g) at STP. 

(B) One mole of KMnO; requires 5 mole of K2C2O, in presence of H2SO, to react completely. 

(C) One mole of K2C;O, reacts completely to produce 2 moles of COs. 

(D) The ratio of stoichiometric coefficient of КМпО, and K2C;O, in this reaction is 1 : 2. 


Which of the following hydroxide(s) is/are soluble in excess of NaOH solution? 
(A) Zn(OH)s (В) AK(OH)s 
(C) Fe(OH)3 (D) М(ОН)2 


Space for Rough work 
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(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 25 to 26 


The process of selectively precipitating an ion from a solution of more than one ion is called selective 
precipitation. The selective precipitation of ions from a solution in the form of salt can be done by adding 
precipitating agent slowly. AgNO; solid is slowly added to one litre of a solution (without changing the 


volume) containing 0.1 mole of Cl and 0.1 mole of РОР. K,AgCl-1.2x10 " and 
K,,Ag;PO, = О 
Answer the following questions based оп the above paragraph. 


25. Minimum concentration of Ад“ required for the precipitation of Ag3PO, is 
(A) 1.6 x 107° M (B) 3 x 107° M 
(C) 9 x 107° M (0) 3 x 107°? M 

26. The concentration of СГ in the solution when АдзРО, starts precipitating is 
(А) 1.2x10°°M (В) 4х1077М 
(C) 4x 107° M (D) 4x 10 ^ M 


Paragraph for Question Nos. 27 to 28 


Solid NH4HS was heated at 100°C in a closed container. The following equilibrium was established 
NH,HS (s) ——2NH, (0)-Н,8(0) 


Kp for the equilibrium was found to be 0.36 atm?. Answer the following question based on the above 
equilibrium. 


27. The total pressure of the mixture of a gases at equilibrium is 
(A) 0.6 atm (B) 1.2 atm 
(C) 0.18 atm (D) 0.9 atm 
28. Which of the following statement is correct for the above equilibrium 


(A) Addition of NH4HS (s) at equilibrium increases the concentration of NHs(g) 

(B) Addition of inert gas at constant volume increases the number of moles of H2S 

(C) Addition of inert gas at constant pressure increases the number of moles of NH3(g) 
(D) Addition of NH3 at equilibrium increases K, for the reaction 


Space for Rough work 
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SECTION - D 


(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


At a certain temperature, the equilibrium constant (К,) is 0.36 for the reaction 
SO, (g) - NO, (g) —— SO, (g) + NO(g) 
If 1.8 mole each of all the four gases are added in 1 litre container, the number of moles of SOs(g) 


at equilibrium is 

M eer M 
20 ml of 10 HPO; solution is treated with 40 ml of 10 NaOH solution pK, рК, and pK, of 
HPO; are 2.15, 7.2 and 12.3 respectively. The pH of the resulting solution is 


Total energy of electron in the 15 orbit of hydrogen atom is 13.6 eV/atom. Kinetic energy of 
electron in the 15 excited state of Li** ion in eV is 


The half-life of first order decomposition of NHNO; is 6.93 hrs. at 12°C. If 6.2 g of NHNO; is 
allowed to decompose, then the time taken in hrs for 99% decomposition of МН:МО, is 


A catalyst decreases activation energy of a reaction from 42 kJ mol” to x kJ mole”. The rate of 
reaction in the absence of the catalyst at 500 K is equal to the rate of the reaction in the presence 
of catalyst at 450 K. The value of x is: 


The half-life period of a 1% order reaction is 60 min. What percent of the reactant will be left after 
180 min? 


The weight іп gram of K2Cr;O; required to produce 5.6 L of СО, at STP from excess of oxalic 
acid in Н;5$О, is : (MW of K;Cr2O; = 294) 


The wavelength of radiation in A required to excite an electron in the ground state of Не? to the 
274 energy level is: Е = 911 7А| 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – A 


(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


"221 | 
If lim т. = В, where p is a non-zero real number, then 
noo n 
(A) «=® (В) а-2 
4 2 
(C) p = e 3/4 (D) p - e 2 


Ordered triple(s) (a, b, с) of positive reals that satisfy [a]bc = 3, a[b]c = 4, ab[c] = 5 (where [.] 
denotes the greatest integer function) is/are 


ШЕ: (80 = n Em Кей = 

3° 4° 5 з' 2° 5 

о (2° 20 2] m ЕЕ 420 a 
3. .3:-5 22772222175 


The function f: В > R satisfies f(x°)f"(x) = f'(x)f'(* 
(A) Р(1) = 2 ( 
(С) #(1) = 4 ( 


sinnx 
(1 +2*)sinx 
(A) if n is even, then 1, = 0 (B) if n is odd, then |, = x 
(C) if n is even, then I, = x (D) if n is odd, then I, = 0 


For n 2 0, we have I, = І dx , then 


m 


Space for rough work 
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"v 
41. Suppose a and b are real numbers such that lim Ro cT , then 
xo0e?* -рх-1 2 
(A)a=2,b=2 (В)а--2,0--2 
(C)a=2,b=-2 (D)a=-2,b=2 


(In(2—x)) 
42. Let a, b be real numbers such that lim A aa ір =1, then 


x21 x* c ax «b 
(A)a=2 (В) = 1 
(C)a=-2 (D) b=-1 

(Paragraph Type) 


This section contains TWO paragraphs. Based on the paragraph, there are TWO questions. Each 
question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is correct. 


Paragraph for Question Nos. 43 to 44 


Read the following write up carefully and answer the following questions: 


An equation is called variable separable if it is of the form ЧУ - t(x)a(y). In this case we formally 
X 
separate the variable and write ais - ах , which after the integration gives the solution in implicit 
gly 
form. 


x f(t 
43. Differentiable function f: R — R satisfying the equation f(x) - (1 + ер + ]: o d is 
0 t 


44. Suppose f(x) and g(x) are differentiable functions such that xg(f(x))f'(g(x))g'(x) = f(g(x))g'(fGx))f (x) 
2x 


V х є В. Moreover, f(x) is non-negative, g(x) is positive and [t(o(t))at =1- Рр Ух є В. 
0 


If g(f(0)) = 1, then g(f(4)) is 
(A) e'® (В) e? 
(С) e* (D) е? 


Space for rough work 
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Paragraph for Question Nos. 45 to 46 


Read the following write up carefully and answer the following questions: 


b 
If g'(x) = f(x), then [f(x)dx = g(b) — g(a). 


© Inx 2018 
45. Evaluate ЕЗ dx 
1 


х 
2016! B 2017! 
(2017)? (2018)? 
2017! 2018! 
(С) ——— E (О) аст 
(2019)? (2017)? 
1 332 998 1664 c: 691 
46. The value of integral | SECURE ш = SIR gx 
ne 1+x 
(A) mal z) (B) lz) 
333 3 333 5 
(C) l-3) (D) l) 
333 4 333 4 
SECTION - D 


(Numerical Answer Type) 
This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


1 1 
47. — Let f: В — В be a continuous function with [f(x)f'(x) =0 and (х) f'(x)dx =18, then the 
0 0 


value of ШЕ) f(x)dxis — — 


Space for rough work 
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51. 
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53. 
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Let f: А > R be a differentiable function such that ҚО) = 0, i = 1 апа |f'(x)| «2 Vx e R, if a and 
b are real numbers such that the set of possible values of Ш x) dx is the open interval (a, b), 


then (b — a) is 


Lert RoRbea Бопоев function which satisfies the identity f(2x) = 3f(x) V x є R. 


го) х)ах =1 shen 2110) х)ах іѕ 


: 
Let f'(x) = f(x) and for n > 1 f""(x)=f"(f(x)). If f(x) = Sx eeu then ГЕ (х)ах is 
0 


Let p(x) be a fourth degree polynomial, with derivative p'(x), 
such that p(1) = p(3) = p(5) = p'(7) = 0. If x is a real number such that p(x) = 0 and x is not equal 
to 1, 3 or 5, then 11x is 


2 


p^ 


If L = lim x (ce E Xx-1 -24Х), where L is some non-zero real number, then is 


хо 


If (е) х)ах-віп” р). then 26 1540 x)dxis 2 


-о 


Let f: R* > R be a differentiable function such that the tangent to curve y = f(x) always meets the 
А -ахіѕ at point whose ordinate is опе less than the ordinate of the point of contact. If f(1) = 0, then 


1 1 is 
5 


Space for rough work 
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ANSWERS, HINTS & SOLUTIONS 


PART TEST - I 
PAPER-2 
Q. Мо. | PHYSICS | Q. No. | CHEMISTRY | О.Мо. | MATHEMATICS 
1. C, D 19. A,B,C 37. C, D 
2. A,B 20. A,C 38. B, D 
3. C, D 21. C, D 39. A,B,C 
4. A,B,C 22. А,В,С 40. A,B, C, D 
5. | A,B,C,D | 23. А, С 41. A,B, D 
6. A,C 24. C, D 42. A,B, C, D 
7 с 25. B 43. D 
8. A 26. D 44. с 
9. А 27. B 45. B 
10. B 28. A 46. D 
11. | 0000200 | 29. 00046.06 47. 00000.25 
12. | 0000500 | 30. 00015.50 48. 00000.50 
13. | 0000100 | 31. 00004.74 49. 00000.50 
14. | 0000200 | 32. 00005.27 50. 00001.50 
15. | 0000300 | 33. 00028.04 51. 00000.40 
16. | 0000200 | 34. 01215.60 52. 00000.50 
17. | 0000600 | 35. 00115.15 53. 00000.25 
18. | 0000200 | 36. 02763.60 54. 00000.50 
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Physics PART - | 
SECTION – A 
1. Since the rod is raised slowly (quasi- 


statically, the entire system remains in 
equilibrium at any moment in time. Thus, 
the torque about the point of rotation of the 
rod is zero about any axis, and the net 
external forces are 0. Fric = F sin Ө 


тан mglcos0 _ ОЕ: mgcos0 


N = mg – Е cos Ө 
The F sin 0 force causes the rod’s bottom end to slip in one direction. The friction force counters 
this force to stop the slipping 
when Fric = UsN > F sin Ө. Hence, 
5 FsinO а біп0с050 
PR mg-Fcos0 2-со570 
Maximum of us can be found by setting its derivative with respect to theta equal to zero: 


2 — cos* 0)(2cos* 0 - 1) - 2cos* 0(1— cos* Ө 
du ( | ) 2 | ) отне gives sino = -L and um 
do (2-сов?0) 43 4 
2. First consider the situation immediately after the perfectly inelastic collision between B and C but 


before A has begun to slip onto C; label this as the initial configuration "i." Clearly va; = v and ув = 
Ус = V/2 by momentum conservation. On the other hand, in the end (labeled “?) all three masses 
have the same final speed, so that Var = ув; = vc: = 2v/3 by again applying momentum 
conservation. The sum of the kinetic energies of the boards thus changes by 

AK = (Kat + Ker + Ке) = (Kai + Kg; + Ке) = -(ту/1 2) ...(1) 

where m is the mass of each board. This net loss in mechanical energy is the result of the non 


conservative "internal work" done by friction, Wy, = -f fdx, + Пах, = -[ f(x, -х)..(2) 


where the equal and opposite internal force of friction between blocks А and С is given by 
f = UN = uk mg(xaxc)/L ...(3) 
with L the length of each board. Here, хд and хс are the rightward displacements of blocks A and 
C from their initial positions; the ratio (x4 — xc)/L thus gives the fraction of block A, which is on top 
of block C, and hence the ratio of the normal force N of A on C to the weight mg of A. Substitute 
Eq. (3) into Eq. (2) to find 
mg 12 

Wyo = 79 ...(4) 
It is worth pausing to note that it would have been extremely difficult to attempt to separately 
calculate the two frictional work terms in the middle expression in Eq. (2)! Finally equate the right- 
hand sides of Eqs. (1) and (4) to obtain the answer, 

2 


Ш V 
61,9 
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e=1= Vie (i) 
2A 294 
Momentum conservative 
(i) M m 


MJ2g/ —m,j2gé = mv, – Mv, V2 Vi 
1297 4294 
Solving (i) and (ii) 3 : 


3M Before After 
m collision collision 
V, = 2gL > ./5gl 
( Мет М gl > 50 
=> ШИВ АБА. ааа уаш 
m 342-45 


Since the normal force on the top mass is zero and the horizontal 
acceleration of the top mass is zero at the instant it loses con-tact with 
the wall, the tension in the rod at that moment must be zero. Thus, 
free-body diagrams for the two masses are as sketched below 
Therefore, the top mass has downward velocity v = — dy/dt and 
acceleration g = — d *y/dt?, 

While the bottom mass has rightward velocity u = dx/dt and zero acceleration. But y = (r?-x?) 12 


mg 


V ду x dx xu 
dt Jr? —x? dt y 
å d'y udx xudy и? xuv 


d? уй уа y y 


According to Newton's third law, the force Fs, that the system (s) exerts on the pivot (p) is 
opposite to the force Fps that the pivot exerts on the system, Е. = —Fps. Then, we can use 
Newton's second law to first deduce Fps and so to obtain the required force Fsp. The physical 
situation is represented in the figure below. 


2mg 
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Applying Newton’s second law to the system: 

Fret =M Яст, (1) 
where F, indicates the sum of all external forces on the system, a.m indicates the acceleration of 
the center of mass of the system, and M is the total mass of the system that is M = 2m because 
the mass of the "light rod" is neglected. In the present 
case Fnet is the sum of the gravitational force on the two spheres and the force Fps that exerts 


the pivot: 
Fret =M g + Fos. (2) 
The force Fps can be deduced from Eqs. (1) and (2): 
Fos = Маш-Ма. (3) 


Then, to obtain Р it is necessary to һауе acm. We note that just after the system is released, the 
acceleration of the center of mass is tangent to the circular trajectory that the center of mass will 
follow during its oscillation around the pivot (the pivot is the suspension point and the system will 
behave as a physical pendulum). It allows us to relate the magnitude of this tangential 
acceleration with the magnitude of the angular acceleration a of the system: 


acm = а, (4) 
where D is the distance between the pivot and the center of mass. From the figure, 
D= e (5) 


Equation (4) is only valid just after the system is released at t = 0, because for t > 0 the system 
will also have a centripetal acceleration pointing to the pivot. The angular acceleration a is 
obtained by using Newton’s second law in “its rotational version.” We have: 

Thet = la (6) 
where Tne has to be measured with respect to an axis that passes through the pivot and 15 
perpendicular to the vertical plane when the system is contained. Since the weight of the upper 
mass is the only force that produces a torque, the magnitude of this torque can be found as: 


Tnet = mgl (7) 
Here | is the moment of inertia of the system with respect to the same axis: 
[= 10 т (8) 


where we have neglected the moment of inertia of the two arms that the light rod forms, due to 
the assumption Mog << m. Combining Eqs. (6), (7), and (8) we obtain 
a = g/10l 9 


6. Consider a moment when the center of top the cylinder has moved ы 
down а distance хт and the center of the bottom cylinder has moved 2R 
to the right a distance хв. At this moment, the cylinders are moving 28 – хт 
with speeds ут and va, respectively. From Fig. , Ут and vag, 
respectively. From Fig., Xs 
Хт- 2R(1-cos0) 
Also, energy conservation gives: 


2 2 
49% om | то. = 2mgR(1- cos0) 


хь° +(2R-x,) -(2R) 
Differentiating w.r.t. time 
ут = VgXg/(2R — хт) = vg tan Ө. 
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Eliminating ут from the energy conservation equation gives ув? = 4gR(1 — cos Ө)/(1 + tan?0). 
Setting the derivative with respect to Ө equal to zero gives 

COS Om = 2/3 

for the angle Om at which vg is maximum. At this point, the speed of the bottom cylinder is 


11698 
Vg — 5 


Mathematically, it appears that the speed decreases after Өн. However, for this to happen, the 
acceleration and, therefore, the horizontal force must be directed to the left (negative) for angles 
greater than Om. But the contact force on the bottom cylinder by the top cylinder cannot be 
directed to the left. Therefore, the bottom cylinder loses contact with the top one and moves off at 


16gR 


the maximum speed of v, = = 


Basic concept of collision 


Taking torque about point A 


№2 -(¢—h)° =f, (¢-h) 
E _Nyé? -(¢-hy’ < uN ^ 


? 2-һ Е № 
>L -(t-hy <p?(¢-h) 
= <(p?+1)(¢-hy Б 
( 


< (¢ - h) 0 
NITE 1 A F, 


mg 


M 
1 1 B 
M о | 
—+т mg 
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1. Е 5 0020 
3 3 


Mg + mg - Е ШЕШЕЙ 


SECTION – D 


a,cos[90? - (6 — a)] = а, sina 
а, ѕіп(ф- a) =a, sina ...(i) 
Conservation has no acceleration x direction 
= Ма» = та; біп ф ...(ii) 
From (i) and (ii) 
біп(ф-а) 
sina 
m tang—tana 
M tana 


т. 
=> --біпф- 
M ф 


т _1ап60-1ап30 | 
М tan30 


УБу, 
2 


2 


(Apply conservation of energy) 


Because the block does not accelerate off the plane surface, the 
normal force N that the surface exerts on the block (of mass m) 
must balance the component of the block’s weight perpendicular to 
the plane, so that М =mg cos 6, and thus the kinetic frictional force 
is fk = Uk mg cos Ө. On the other hand, the following sketch shows 
the path of the block (between its initial position “i” and final position 
"f ”) and the components of the forces acting on it in the plane of the 
incline. | have chosen coordinates with x down the incline and y 
perpendicular to it. A tangent to the block's path makes angle f with 
respect to the x-direction, with x; = а. (It is interesting to note that ф 
must be zero because the block's final speed and hence its final 
centripetal acceleration must approach zero, which can only 
happen if the frictional force points up the plane, opposite the 
weight component down the plane.) 


mg sin 0 


Newton's second law in the x-direction, after dividing both sides by the block's mass, becomes 


сы. = gsin0 — u,gcos0cos $ (1) 


where u is the block's speed, with initial value ио. Writing down the y-component of Newton's 
second law introduces sin $, which leads to a mess. A better choice is to instead write down the 
tangential component of Newton's second law (noting that any direction other than x would give 


an independent equation), 
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< = gsindsind - p,gcos 0 (2) 


Solve Eq. (1) for cos @ (which is the only time-dependent quantity on the right-hand side of these 
two equations) and substitute it into Eq. (2) to get 
dv dv 
— = gcos@(tan* 0 - i? )- tan 0 — 
h Gp = 9eos 8 ша) Л 
after simplifying. Now integrate both sides over the time t from the initial to the final point to obtain 


p, (0— v,) = gcos0 (tan? 0 - u^ )t - tan6(0 – v, cosa) 


_ V. (n + tan0cosa) 


” gcos 0(u,? — tan’ ө) 


The rolled part of the carpet is a cylinder, and its mass is 
proportional to x. Applying conservation of mechanical 


Jj dx Y хвіп0 
re! ES E Ле 
ec 2)9 dt 2 


(8) к. 2gxsin0 
dt 3 


/У7222222222722222222222272727272777727777 


а 
i.e. : 
For the cylinder, 


carpet — 3 


За mgxsin@ 


4 
29 
1 ау = g 
1.6. 
t | ашы EN, 
t асаре 


Maximum trajectory area 
Let 0 be the angle at which the ball is thrown. Then coordinates are given by x = (v cos 0)t and y 


2 
= (vsinO)t 2 . The total time in air is 2(v sin 0)/g, so the area under the trajectory, A = Jydx, is 


Xmax 2vsin0/g 2 
| ydx = [ [(vsinoy - S Гусовда) ын 
А ^ 2 3 


Taking the derivative of this, we find that the maximum occurs when tan 0 = V3 that is, when 0 = 
ҮЗҮМ 
8 2 


4 
; sin’ 0cos0 


60°. The maximum area is then Ana = . Note that by dimensional analysis we know that 


4 
the area, which has dimensions of distance squared, must be proportional to ын 
9 


Circling around a pole 
Let F be the tension in the string. At the mass, the angle between the string and the radius of the 
dotted circle is Ө = sin" (г/Н). In terms of Ө, the radial and tangential F = ma equations are 


2 
Есовө- Y and Е sin 0 = mM. 4440) 
R dt 
Dividing these two equations gives tan Ө = (Rv)/v?. Separating variables and integrating gives 
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ү DE jet 


= PETS wo =| : E (i) 


Va V R Vo R 
The speed v becomes infinite when 
і-Т- E (iii) 
v, tano 


This means that you can keep the mass moving the desired circle only up to time T. After that, it 
is impossible. (Of course, it will become impossible, for all practical purposes, long before v 
becomes infinite.) The total distance d = Jvdt, is infinite, because this integral diverges (barely, 
like a log) as t approaches Т. 


Let's figure out what the collision looks like in the CM frame. If M has initial speed V in the lab 
frame, then the CM moves with speed VCM = MV /(M +m). The speeds of M and m in the CM 
frame therefore equal, respectively, 


mV 
О = М – Мм = : 
ни M+m 


and u = |-V, |= р 


In the CM frame, the collision is simple. The particles keep the 
same speeds, but simply change their directions (while still moving 
in opposite directions), as shown in Figure. 

The angle @ is free to have any value. This scenario clearly satisfies 
conservation of energy and momentum, so it must be what happens. 
The important point to note is that since 0 can have any value, the tip 
of the U velocity vector can be located anywhere on a circle of radius 
U. If we then shift back to the lab frame, we see that the final velocity 
of M with respect to the lab frame, Via, is obtained by adding VCM to 
the vector U, which can point anywhere on the dotted circle in Figure. 
A few possibilities for Vig; are shown. The largest angle of deflection 
is obtained when Vijay is tangent to the dotted circle, in which case we 
have the situation shown in Figure. 


The maximum angle of deflection, Pmax is therefore given by 
U тү/(М-т) m 
V, MV/(M«m) M 
If M « m, then the dotted circle passes to the left of the left vertex of the triangle. This means that 
Фф can take on any value. In particular, it is possible for M to bounce directly backward. 


SIND ax ш 


5' = the arc length ОР. Үл 
Tcos0 = T, aah) 
Tsin0 = A(s')g 48) 2 X 
ийг 0 ^g 5” (9) 
dx dx (Т 
riven 0) ee И) 
dx = ds'cos0 


Substituting and Solving, we get, 
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T-T, = Ау ...(5) 
As'g Y 
And, 12-12 (83) ...(8) 
Using these and T = Ags, we get, 
(2 + 4h? 
S=- 85-02, у-- 
m l y--h) 


Alternative Solution: 

It can be shown that the difference between the tensions in the rope at two arbitrary points on it 
(denoted by A and B), e.g. the centre and the right-hand pulley, depends only on the height 
difference between the points and the linear mass density X of the rope. In an obvious notation: 
Fg- F4 =Ag(hg 7h). 

To prove this, consider the energy changes that would be involved if a small length of rope were 
(notionally) cut out from the neighbourhood of point A and inserted close to point B. 


Any arbitrary piece of the rope is in equilibrium, and so the horizontal component of the tension in 
the rope between the pulleys is constant (equal to F;, say). The vertical component changes from 
point to point; it is zero in the middle, and at the pulleys is equal to half the weight of the 'sagging' 
section, namely 2(//2)0, where A is the linear mass density of the rope. 
As illustrated in figure, we imagine a small 
piece of the rope, of length AZ, cut out from 


the middle of the system, and re-inserted — — eg 
into the rope near one of the pulleys! What 
energy changes are involved? 
Closing the gap in the middle of the rope h 
requires work F,A/ to be done, while the 4 
work required to lift the small piece against 
gravity is А A/ gh. Inserting it at the pulley 2051 б.д)? 
actually allows some energy to be АР 
recovered, but formally the work required 
to do this is -Ғ; Al. 
As a result of these changes, we have done no more than return the rope to its initial state! It 
follows that the total work done must be zero, and so 

Е; AIF AAIgh - F2 Al» 0, 
showing that 

F2 = Е, = Agh. 
The same thought experiment could have been carried out for any arbitrary pair of points on the 
rope, and so it is generally true that ‘the difference in tension forces at two arbitrary points of the 
rope is directly proportional to the height difference between those points’. 
As can be seen in Fig. 1, the connection between the rope tension F2 (at the pulley) and its 
components is 


2 


A third equation, one that involves s, can be established by recognising that the hanging rope 
segments are each held in place by a force of strength Ғ;: 

F2 = Ags. 
From equations (1) and (3), we have that Е; = Ag(s - h). Substituting this into (2) gives the final 
result for the length of the hanging segments as 


P + 4h? 
8h 


5 = 
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Chemistry PART - Il 
SECTION- A 
19. Increase in concentration of the reactant shifts the equilibrium in the forward direction and vice 
versa. 
20. 2-Ethylanthraquinol on oxidation in air produces НО». 


Acetanilide retards the decomposition of НО». 


21. SF3Cl – Seesaw 
In PCI2F3, two F atoms are in axial position and one F atom in equatorial position. 


22. B,N,H, -9Н,0-->>3МН, + 3H,BO, +3H, 


2n- 
n 


23. | General formula of cyclic silicate is (SiO, ) 


24. The correct order are 
Li < K < Na < Rb (Density) 
Ве(ОН), < Mg(OH); < Са (ОН): (Basic nature) 


25. вр? F;SeO, NF}, 
sp^ - NO; 
ѕр?а = ЕСІ, 
ѕр?а? = IOF;, XeF; 


26. (P) 10 ml 0.1 MH2SO, + 40 ті 0.1 M NH4OH 
2/50 
OH = pK, + log —— = 4.74 
p p, + 109 2/50 
pH = 9.26 basic buffer solution 


(Q) 20 ml 0.1 M CHCOOH + 16 ml 0.1 M NaOH 
1.6 
254743159: 59.544 
Р T Т 


Acidic buffer solution. 


(В) 50 ml 0.1 M CH3COOH + 50 ml 0.1 М NaOH 
pH = Те; | log ? - 8.72 
2 2 7100 


(S) 10 пі 0.1 M NH4OH + 20 ml 0.1 M NH4CI 
рОН = 4.74 + log = 5.04 
pH = 14 — 5.04 = 8.96 


1 
2T. P — Order of the reaction = 2 


О — 1° order reaction. 
R — zero order reaction 
S — 2™ order reaction. 
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31. 


32. 


33. 


11 


Al,C, +12H,O——> 4Al(OH), +3CH, 
Мо,С, + 4H,O —— 2Mg(OH), + C,H, 
CaC, + 4H,O —— Ca(OH), * CH, 
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SECTION - D 


2.303 a 


1----| 
К а-х 
Р 2.303 log 20 
5 102 2 
= 46.06 


Kp = Poo, 
|... 0.3x12.315 


0.0821 1000 
-. Mole of CaCO; = 0.2 — 0.045 = 0.155 
Wt. of CaCO; = 0.155 х 100 = 15.50 


2HCH Ba (ОН), —BaCl,+2H,O 
5 5 0 0 
0 


= 0.045 (n = number of moles of CO; at equilibrium) 


2.5 2.5 5 
2CH,COOH+ Ba (OH), ——>(CH,COO), Ba+ 2H,O 
10 2.5 0 
5 0 2.5 
iens | CH,COO™ | 
Аы ГОН GOOR] 


pH = 4.74 + log 5. 4.74 


Ни 

— AnmAV 

||. 6.625x 10° 

~ 4x3.14x10°? x10° 

= 0.527 x10 = 5.27х10° ст 
= 5.27 А9 


Ах 


Mol. Wt. of MCI, = At. Wt. of М + 35.5x 
2 x 85.02 = (Eq. wt. x x) + 35.5x 
2x 85.02 


| 7.014+35.5 . 
At. Wt. = 7.01 x 4 = 28.04 
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х 911 7х А 
3 3 
15.60A° 


a5, 1-2:303х34.65,,1100 
0.693 10 


= 115.15 min. 


36. AG? = -2.303RT logK, 
= - 2.303 x 2 x 300 x log 107 


= 2763.60 cal 
Mathematics PART – 11 
ЅЕСТІОМ – А 
mn, n а mn, m 
37. We may assume m » n > lim "cos" x - "cos" x x > сов 2 
x9! X 
Gos x c боёЛХ .. cos" x(1- cos" ^x) 
lim - > lim 5 
БЕ cos" xp EN «эц (сов "х? | max 
m i-cos"^x - мэхийн ли cos") L M-N үн i-cosx m-n 
x0 mnx? mn x? mn xo» x? 2mn 


(x -1)х9 -3х° +5х+1)е" 


(x? яу 


Now, x? — 3x* + 5x + 1 is strictly increasing and has a root in (—1, 0) 


f(x) ; -2«x«-1 

f(-1) ; -1<x<0 
Е a(x) = 0) ; 0<х<1 

f(x) $ x22 


‚1%2) 
2. 


f (2,1) 
40. We see that f(1, 1) = 1 and f(1, 2) = 1+ ———- 5 and f(2,1)=1 


So, f(1, 2) = f(2, 1) = 2, then ҚЗ, 1) = f(1, 3) = 3 
=> f(x, у) =x-y; xy 20 


41. Since the slope of tangent is 1 
2 
We have - = У -1 5 f s? 20S x -0, +48 
(1-x?) dx 
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Now, x=0,y=0;x= 8 ye Die 8, y 3 


Given f(x = y) = f(x) 
Put x = y = 0 > ҚО) 
Put y = =x > f(-x) = 
and f'(x x)= jm H) 109) = lim [ШЕ > ҚО) =0 
=> (0) + x? 


f'(x) = x - 1 = fis differentiable Ғ(3) = 8 and f(x) + (1) = -f'(x): (2) Vxz0 
x x 


(P) If the lim x-f'(x) exist 


So, the lim (x-f(x)) 


хо 


=> х > о f(x) + lim x-f'(x) 


| а ОО) а И 
к Ыссы Шат dm An 
So, lim f(x) = lim 9-1 lim 1x-f'(x) =0 

(3)-90) 
(к) 5909 1 
(Q) lim 2---2--:1ї т и use L.H. Rule 


a 100-0(5) A) ар) 


(r69-909) 0: 


(В) Replacing f by f if necessary, we may assume f(b) > f(c) hence Қа) > Қс) 


So u be an absolute minimum of f оп (а, b] which exists became the function is continuous 


then и e (а, b) and therefore f'(u) = 0 
x b 


a 
(S) = [2° dx put t= 22 — x = 20 we have dx = Са 
> x x t 12 
ар ы 5. A 7 р t 
8 дар ab ав! t 
I= [8 асс Б а:1-12 (ча) = [2 Ө йге ЕТЕ 
p ар 12 4 
а 
t 
т х2 
(P) Let І dx (replace x by —x) 


"d sinx +14 sin? x 
T 


2 n 
|= 5 ах; 21- | x? : E PEE dx 


1 J теі 1—sinx + ү1+ sin? x 


= EST ЕЛЕКТІ iE 
28 0 3 


dx dy 


2 


Q) Let y= = 
Qi ? x -x+1 у°?-у+1 


, dy = - dx then 
Х 


x ‚ tan! x «tan! y = 2; tan” ES ‘cot’ 
X 2 X 
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n -1 
1 | tan !x Б ы y Fj dx V8 
2| 5x5 -x«1 $9 Y^ - y 1 4 jX -x «1 18 
Ко I 
(Ry [x 2 -ас Put SOX = 


0 v (Sm) 
x 
2/n 


-Si 2/n 
шэг SINX ax - dt ; І <, ; | гаа” x] ; tan (25 
1 


(S) As function is odd 


45. (Р) |61 = (0, œ) vx e В; {|е} e [0, 1) ; Kle} = f(x) is constant i.e. many one 
(Q) f(x) = gM see 


x=0 f(0) = 2 

x>0 f(x) =e+ e% 

x<0 f(x) = Lg 
e 


— f(x) is many one 


46.  (P)f()ex-x «sin x, x e [-1, 1] 
f(x) € 0, V x e [-1, 0], f(x) 2 O V x e [0, 1] 
1 


A -- (sin X+X -x° ах + вт? X+X -x*)dx 
0 


= 71-1 
(Q) pes will be minimum if (0, 2) is mid-point of chord 
(В) 1 < |х| + |V| <2 


А-4(2-2|-6 
2 


k 


DL 

X X + X= = 

eje eee) 
k 


By A.M. > G.M. equality holds k = 1 


SECTION - D 


: 1 1 1 
4T. Taking lo 1 Inn kInk xinx = -— 
цаг | d m 22 >| 4 


k=1 
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Area of rectangle is а(а? + 1) = a? + a the portion 
a a? | 
under the parabola has area ite +1)dx = =o +a (0, а? + 1) 
0 
3 (0, 1) 
a +а 3 
So, | ) #4, 
2 3 
>a= V3 


Let g: A — A be defined by g(x) = 1-2 , then g(g(g(x))) = 1- 


X 
So, given equation rewrites as f(x) + f(g(x)) 2loglx| — .... (1) 
Now, put x = g(y) 
Қо(у)) + Қа(оу)) -loglg(lh -- (2) 


Again put in equation (1) x = (g(g(z))) 
f(g(g(z))) + (#(9(9(9(2)))) 2logl(a(g()] aes (S) 


Now, set y = z = x and by solving these equation (1), (2) and (3), we get 
f(x) = 5(loalx| -log|a(x)+log|(a(a(x))))} put x = 2007, we have 


2006 1 
9(9- or --06 


So, that (2007) = о 207! 
2006 


Let f(x) = x(4 – х), andy =k 

Let A be the region below y = f(x) and above y = k 
and B be the region below y = k and above y = f(x) 
then Е() = А + В 


4 
«aen i 12 
k 
dA 
= 2(f'(k)-24+f"(k)), —= 
T RU 
f'()212k-23 
Clearly 0, 2 are fixed points of f and therefore solution. 
On the other hand, then is no solution for x « 0, since f is non-negative valued 


For 0 «x < 2, we have 0 < f(x) < x < 2 and ҚО) = 0 
For x > 2, f(x) > x so there is no other solution 


Let h(x) = x(1 + In(x)); h: [1, о) > (1, о) 
h(x) is strictly increasing and h(1) = 1, lim h(x) > со 


хоо 


Hence, h(x) is Bijective 
So inverse of h(x) clearly f: [1, оо) — [1, ©); А > f(A) 
1 


Now, (х) = ————— 
PER 2«In(f(X)) 
215 
| | EIN, cae AS) 
By using L. Hospital rule lim =S lim 1 1 
Ind  2«In(A) 
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- im ЧУ (ет) im FE 


1 
53. f(x ар x 42x" Jedx ; XÊ + 2x? = t; (6X? + 6х2) dx = dt 
4 1 4 
34c = (хе +28 Js +С 
8 
54. F(x) = –соѕ(ѕіп(ѕіп(ѕіп (x)))) 
For integration put Ө = sin(sin(sin (х))) 


KKKKK 
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PART TEST -| 


Time Allotted: 3 Hours Maximum Marks: 180 


= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 

= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 

. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 

. This question paper contains Three Parts. 
Part-l is Physics, Part-Il is Chemistry and Part-lll is Mathematics. 
Each part is further divided into two sections: Section-A & Section-D. 
Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 
Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 
. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 
. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 


Section-A (01 — 06, 19 — 24, 37 - 42) contains 18 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both 
of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : 0O If none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —2 In all other cases. 


Section-A (07 — 10, 25 — 28, 43 — 46) contains 12 questions. Each question has TWO (02) 
matching lists: LIST - I and LIST - ІІ. FOUR options are given representing matching of elements 
from LIST - І and LIST - Il. ONLY ONE of these four options corresponds to a correct matching. 
For each question, choose the option corresponding to the correct matching. 

Each question has only one correct answer and carries +3 marks for correct answer and —1 
mark for wrong answer. 


Section-D (11 — 18, 29 — 36, 47 — 54) contains 24 Numerical answer type questions with answer 
XXXXX. XX and each question carries +3 marks for correct answer. There is no negative marking. 


Name of the Candidate ЕЕ ЕК ЕЕ ЕЕ ЕЕ 
Тэ [үү ү | ү [ү 


| Епготет No. | TL үү IL IL TL TL ЇЇ 
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Useful Data 


PHYSICS 


Acceleration due to gravity 9 = 10 m/s? 

h = 6.6 x10 J-s 
е-1.6х1079С 

m, = 9.1 x 1077 kg 

£o = 8.85 x 1077 C7/N-m* 
Pwater = 10° kg/m? 


Planck constant 

Charge of electron 

Mass of electron 
Permittivity of free space 
Density of water 
Atmospheric pressure Р, = 10° N/m? 

Gas constant R =8.314J K” тог” 


CHEMISTRY 


Gas Constant 8.314 J К! тог” 
0.0821 Lit atm K~! тог” 
1.987 = 2 Cal K тог” 


Avogadro's Number Na 


Planck's constant h 


1 Faraday 
1 calorie 


6.023 x 10” 
6.625 x 10° J.s 
6.625 х 1077 erg.s 
96500 coulomb 
4.2 joule 


1 amu 1.66 x 10” kg 
1eV 1.6 x 10? J 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C=6, N=7, 0-8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
Cl=17, Ar=18, K =19, Ca=20, Cr=24, Mn=25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 


Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ba=137, Ро-207, U=238. 
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PART - I (Physics), PART - Il (Chemistry), PART - Ill (Mathematics): 


(SECTION - D) 


For questions 11 to 18, 29 to 36, 47 to 54. 
Numerical answer type questions with answer XXXXX. XX 


If answer is 348.4 / 251.37 / 213 


Correct Method : 


— HI eel 
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Physics PART – | 


SECTION - A 
(One or More than one correct type) 


This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A long thin uniform rod lies flat on the table as shown. One end of the 
rod is slowly pulled up by a force that remains perpendicular to the rod 
at all times. The rod is to be brought to the vertical position without any 
slipping of the bottom end? The coefficient of static friction between rod 
and ground can be: 


(A) 0.2 ( 
(C) 0.4 (D) 0.5 


Board A is placed on board B as shown. Both boards slide, without moving with respect to each 
other, along a frictionless horizontal surface at a speed v . Board B hits a resting board C "head- 
on." 


= үй E 
Before Collision After Collision 


After the collision, boards B and C move together, and board A slides on top of board C and 
stops its motion relative to C in the position shown on the diagram. All three boards have the 
same mass, size, and shape. It is known there is no friction between boards A and B; the 
coefficient of kinetic friction between boards А and C is px. 


v? 


(A) The length of each board is 6 
Hy 

(B) The final speed of each board is 2v/3. 

(C) Total work done by frictional force on the system is zero. 


2 
(D) Total work done by frictional force on C is T І 


Two balls of masses М and т are attached to two threads of lengthl, ^M  ; e m 
such that the two threads are suspended at the same point. The balls are 

both deflected to the horizontal position of the threads, released from rest 

at the same time, and they collide head on. (The collision is perfectly 

elastic.). If the ball of mass m reaches the maximum height which is 

allowed M/m can be : 

(A) 0.5 (B) 1.5 

(C) 2 (D) 2.5 


Space for Rough work 
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A dumbbell consists of a light rod of length r and two small masses m attached to it. 
The dumbbell stands vertically in the corner formed by two frictionless planes. After the 
bottom end is slightly moved to the right, the dumbbell begins to slide. At the moment 
the top end loses contact with the vertical plane: 


) The acceleration of top mass is g. 

) Horizontal component of acceleration of bottom mass is zero. 
) The height of the top mass will be 21/3. 
) 


D) Speed of the bottom mass will be= JR : 


Two small spheres of mass m each are attached to the ends of a light rigid rod Ры 
bent at a right angle and pivoted іп the vertical plane at the vertex of the right 

angle. The vertical part of the rod is three times as long as the horizontal part. 

Initially, the rod is held at rest in the position shown in the diagram. The pivot is 

frictionless. Assume that mass of rods are negligible. Immediately after the 

system is released. 


(A) Horizontal component of acceleration of center of mass of the system is = mis" towards 
right. 


21 
(B) Vertical component of acceleration of center of mass of the system is 20 m/s? downwards. 


(C) Horizontal component of hinge reaction is T towards right. 


(D) Vertical component of hinge reaction is = upwards. 

Two identical uniform cylinders of radius R each are placed on top of each 
other next to a wall as shown. After a disturbance, the bottom cylinder slightly 
moves to the right and the system comes into motion. Neglect friction 
between all surfaces. 


(A) The top cylinder will have maximum acceleration g. 

(B) The speed of the bottom cylinder will first increase then decrease. 
(C) Minimum acceleration of the bottom cylinder is zero. 
(D) 


D) Maximum speed of the bottom cylinder is = oR 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - І and LIST - Il. 
FOUR options are given representing matching of elements from LIST - І and LIST - Il. ONLY ONE of 


these four options corresponds to a correct matching. 


7. Block a moving on frictionless horizontal plane collides 
head-on with block B initially at rest. The collision is NOT 


(0 < e < 1) perfectly elastic. Match the 11511 with the 


related graph in List-ll. 


LIST-I 


LIST-II 


Р. Forces exerted by the blocks 


time 


The position of mass centre of the two 
block system 


^ 


time 


R. Velocity of blocks 


time 


S. Position of block B 


NP 


time 


^ 


time 


(A) Р 4; 0-4, 8-1, 5-4 
(B) P>3; 0-3; R1; 5-3 
()Р--3:0- 5: R4 5-2 
(D) P— 4; 0-3: Rod 5-1 
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A rectangular block of mass m = 0.3 kg is held 
stationary with the help of massless rod of length / = 
10 m in vertical plane as shown in the figure. Vertical 
wall is frictionless and coefficient of friction between 
block and rod is и = 0.75. Now match the value of 
physical quantities mentioned in List — | with List — 11. 


LIST-I LIST-II (values of a) 

P. The value of h in meter so that block 1. 15 

remains stationary | 
Q Magnitude of normal force in Newton 2. 5 

`| given by wall to the block 

R. Magnitude of Hinge reaction in Newton 3. |4 

Magnitude of friction force acting onthe | 4. 
5. 3 

block 

5. [2 


(А) Р 1,5;0— 3; RO2; 5-4 
(В) Р->1,5:0-1; 8-2; 5-3 
(C) P 3, 1; Q > 2; R—3; S—4 
(D) P 3, 3; О > 1; В – 3; S4 
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9. Three identical cylinders are arranged in a triangle as shown in Figure, with 
the bottom two lying on the ground. The ground and the cylinders are Ё 7 
frictionless. You apply a constant horizontal force (directed to the right) on the ЯНСО 
left cylinder. Let a be the acceleration you give to the system. 1 
№2 is normal reaction between (1) and (2) 
Міз is normal reaction between (1) and (3) 
Мәз is normal reaction between (2) and (3) 
List -ll shows various values of a. 
Match the functions in List-I with the related charge distributions in List-ll. 


LIST-I 115Т-1 (values of a) 
№; = 0, Мз #0 1. 0 

2. 9 

О. М+2 #0, Ni3 #0 2,3 
3. 9 

R. N12 #0, Міз-0 4/3 
4. 9 

$. Nes = 0, Ni3 = 0 6/3 
5. | Never possible 


(А) Р > 3, 4; О > 2; В – 5; 6-1 
(B) Р 3, 2; 0 – 1; R4; 5-3 
(С)Р--3,1:0--2: В – 3; S4 
(D) P 3, 3; О > 1; В – 3; S4 
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A uniform rod of mass 6 kg and length 1m is hinged 
at O and a small bob of mass 1 kg is attached to its 
other end. The system is kept horizontal and then 
released. The quantities mentioned under Column | 
are measured and their magnitudes (in 61) are given 
in column II, but not necessarily in the proper order. 
Match the quantities in List | with their corresponding 
values in List Il. Take g = 10 m/s’. 


AITS-PT4 (Paper-2)-PCM-JEE(Advanced)/19 


1 
Нїпде рор 


LIST-I LIST-II (in SI units) 

Angular acceleration of rod 1. | 10 

Р. A 
3 

Linear acceleration of bob 2. | 20 

Q. 3 
5 Force exerted by the rod on the bob 3. | 40 
| 3 
Force exerted by the hinge on the rod 4. | 50 

5. 3 

5. | 160 
3 


(A) P525; Q53,4; В 1; 6-2 
(B Р 3; Q3; В-1,4, 5-5 
(C) P > 5; 0-3; R — 1, 2; 5-4 
(D P—54; 0-2,3; В--1, 6-5 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


11. 


The wedge shown in the figure can slide without friction on a 
horizontal tabletop. The mass of the wedge is M and its angle of 
elevation is a =30°. A body of mass m slides down without friction 
along the wedge, the path of the body makes an angle of @ = 60? with 


the ground. Find the ratio of the masses, m/M. 


A path is made to a uniform density cube of 
mass m, and of edge a, such that when the cube 
rolls along the path without skidding, its centre 
moves along a straight line. At the top of the path a 
horizontal velocity of center of mass is vo and the 
cube is in pure rolling. The static frictional force is 
big enough, so the cube do not slide anywhere. 
The speed of the centre of mass when the cube 


Жу, „ 
2 


(The moment of inertia of the cube with respect to 
its centre of mass is ma?/6). Find k. 


touches the lowest point of the path is 


m 


2 


A block is placed on а long and wide inclined plane that makes angle 0 = 459 with the horizontal. 
The coefficient of kinetic friction between the block and the plane is ик = 2. After a quick push, the 
block acquires velocity vo = 6V2 m/s that makes angle a = 60? with the line of fastest descent. 


Find the time interval t during which the block is in motion. (take g = 10 m/s?) 
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A carpet runner is placed onto a long straight inclined plane 
parallel to the steepest line in the plane, from the bottom of 
the slope till its top. The carpet is thin and flexible, and it 
cannot slide down because of the friction, but it can easily be 
lifted, it does not stick to the plane. The top end of the carpet 
is rolled, a bit, and this hoop of carpet is released. The hoop 
rolls down the slope with greater and greater speed, while its 
diameter increases, and finally it reaches the bottom of the 
slope during a time of t;. If a solid cylinder is released at the 
top of the slope, it reaches the bottom in a time of t». The ratio 


of $= Kk. Findk. 


2 


77/77777777777777777777777777777777777 


A ball is thrown at speed v from zero height on level ground. The angle at which the particle is 
thrown is such that the area under the trajectory is maximum? If the angle of projection in Г/К. 
Find К. 


A mass, which is free to move on a horizontal frictionless surface, is (top view) 
attached to one end of a massless string that wraps partially around a Pc 

frictionless vertical pole of radius r (see the top view in Figure). You ` 
hold on to the other end of the string. At t = 0, the mass has speed vo = 
{m/s in the tangential direction along the dotted circle of radius R 
shown. Your task is to pull on the string so that the mass keeps moving 
along the dotted circle. You are required to do this in such a way that 
the string remains in contact with the pole at all times. (You will have to 
move your hand around the pole, of course.) What is the speed of the 


mass at time t = "ic ? 
2v, tano 


A mass M collides elastically with a stationary mass m. If M = 2m, then there is a maximal angle 
of deflection of M. This maximal angle equals ф/К radians. Find К. 


A uniform flexible rope passes over two small frictionless pulleys 
mounted at the same height (see figure). The length of rope 
between the pulleys is / = 2V3 m, and its ‘sag’ is h = 1 m. In 


equilibrium, what is the length s of the rope segments that hang 
down on either side? 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. — For the equilibrium SO, (g)- Cl, (g)——=SO,Cl, (0), the correct statement(s) is/are 


(A) Addition of SO2(g) at constant volume at equilibrium increases the concentration of 5О:С1 (0) 
(B) Addition of SO2(g) at constant volume at equilibrium increases the concentration of SO2(g) 
(C) Addition of 5О:01(0) at constant volume at equilibrium increases the concentration of 


SO-Cl,(g) 
(D) Addition of inert gas at constant volume at equilibrium increases the concentration of 
ЗО:С:, (9) 
20. The incorrect statement(s) among the following is/are 


(A) 2-Ethylantraquinone on oxidation in air produces H202. 
(B) Peroxydisulphuric acid on hydrolysis produces НгО». 
(C) Acetanilide catalyses the decomposition of H202. 

(D) Н:О: reduces sodium hypochlorite to sodium chloride. 


21. The correct statement(s) among the following is/are 

) The shape of SF3Cl molecule is tetrahedral 

) In РСІЕз all the three F atoms remain in the equatorial position. 
) The shape of ICI, is square planar. 
) 


D) I;Cle is a planar molecule in the solid state. 


22. The product(s) of hydrolysis of B3N3He is/are 


(A) NHs (В) HBO; 
(С) Н; (D) B2He 
23. Cyclic silicate among the following is/are 
(A) СазбізОо (В) Mg?SiO, 
(C) ВезА!$15О чв (0) бӛсобі2От 
24. Тһе incorrect order among the following is/are 


(A) LiH > NaH > KH (Thermal stability) 

(B) MgSO, > CaSO, > SrSO, (Solubility in water) 
(C) Li « Na « K « Rb (Density) 

(D) Ве(Он) > МО(ОН); > Са (OH); (Basic nature) 
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(Matching List Type) 


This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - I and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


25. Match each set of hybrid orbital from List — | with the molecule or ion given in List - II 
115Т-4 LIST-I 
Р. | sp? 1. | Хен 
Q. | sp? 2. | NO; 
R. | sp°d 3. | NF; 
S. | spd? 4. | SF;Cl 
5. IOF; 
6. | FəSeO 
(A) Р 2; Q3; В->4,6; 5 — 1,5 
(B) Р 2; 0-3,6; В – 4; 5-1,5 
(C) Р 4; Q2; Н--3,5: 8-6 
(D) P—^56; Q53,6 R — 4,2; — 1 
26. Match the resulting solution in 151-1 with one or more properties in List — II and choose the correct 
option. 1092 = 0.3, 1045 = 0.7. pKa СНзСООН = 4.74, pK, NH4OH = 4.74, 
115Т-4 115Т-1 
P. | 10 ml 0.1 M H2SO, + 40 ml 0.1 M NH4OH 1. | Acidic buffer solution 
Q. | 20 ml 0.1 М СНзСООН + 16 ті 0.1 M NaOH |2. | Basic buffer solution 
R. | 50 ml 0.1 MCH3COOH + 50 ml 0.1 M NaOH | 3. | pH ofthe solution is 8.72 
S. | 10 ml 0.1 M NH4OH + 20 ml 0.1 M NH4CI 4. | pH of the solution is 8.96 
5. | pH of the solution 9.26 
(А) P > 2, 4; Q — 1, 5; В – 3; 5-2 
(B) P > 2, 3; Q > 1,4; R> 3, 1; S— 2,4 
(C) P> 5; Q1; R—3,4; 5-2 
(D) P 2,5; 0 —1; R3 S— 2,4 
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27. Match the half-life of the reaction in List-I with the integrated rate equation in List-II(a = initial 
concentration of reactant and a — x = concentration of reactant at time ‘t’.) 
LIST-I LIST-II 
1. 
Pil tps 0.586 = k= x 
k t 
0.693 2. 1| 1 1 
= `` К 
S 5 k E 4 
a 3 2 
R sc к= =|Va-Va-x | 
2k t 
1 4 2.303 a 
S. | t k lo 
“2 ka E “зэх 
ГЕ 2 1 — 
t| va-x à 


(A) P>5;Q—4;R—-1; 5-2 
(B) P>3;Q—4;R—-1; 5-2 
(С) Р- 2; 0--3: В 1; 6-2 
(D) Р-3; Q2; В-4: S5 
28. 151-1 contains carbides and List-ll contains the type of carbide and their hydrolysis product. 
115Т-4 LIST-II 
Р. | Al4C3 1 Covalent carbide 
О. | МагС, 2 lonic carbide 
R CaCs 3 CH, 
S. | SiC 4 C3H4 
5 C2H2 

(A) P > 2, 3; Q > 2, 4; R – 2,5; 5—1 
(B) P > 1, 3; Q > 1, 4; R 2, 5; 5—2 
(C) P > 2, 4; Q > 1,3; R > 1,5; S5 
(D) P > 2, 5; Q > 2, 4; R – 2,3; 5—1 
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SECTION - D 
(Numerical Answer Type) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


A first order reaction has a rate constant 5х107 s~. The time required (in sec) for the reaction to 
reduce 20 gram of the reactant to 2 g is 


20 g of CaCO; is placed іп a vessel of volume 12.315 litre at 1000 К. The following equilibrium 
was established. 


CaCO, (s) = CaO(s) + CO, (9) 
Kp for the reaction at 1000 K is 0.3 atm. The mass of CaCO; in gram at equilibrium is 


100 ml of 0.1 M СНзСООН, 50 ml 0.1 M HCI and 50 ml 0.1 M Ва(Он) are mixed together. pKa of 
CHCOOH is 4.74. The pH of the resulting solution is 


The mass of a dust particle is 10° g and its velocity is 107 cm/sec. The error in the 
measurement of velocity is 0.0196. The uncertainty in the measurement of position in A? unit is 


іш = 0.527x10* erg sec | 

4n 

Vapour density of a metal chloride is 85.02. The equivalent weight of the metal is 7.01. The 
atomic weight of the metal is 

In Не? an electron undergoes transition from 3” excited state of to 2" energy level. The 
wavelength of the light emitted in A? is (1 -911 7) 


In the thermal decomposition of МН,МО,, 50% of the compound decomposed in 34.65 min. Тһе 
time required in minutes for the 90% decomposition of the compound is 


The equilibrium constant (Kp) for a reaction at 27°C for a homogeneous gaseous reaction is 107. 
The standard free energy change (AG?) for the reaction in calorie is (R = 2 cal) 
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Mathematics PART - Ill 


SECTION- A 


(One or More than one correct type) 
This section contains 6 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


m/ . nj 
37. For two positive integers m and n lim ees then which is true? 
xo X 

"E КЕЗДЕС 

(А) m=3,n=2itis — (B)m=5, n= 2itis — 

6 13 

TOME "NES 

(C) m23,n22itis — (D m=5, n= 2 itis — 

12 20 

38. Let f(x) - — = and g(x) = f'(x), then 
+X 


g(x) has two local maxima and two local minima points 

g(x) has exactly one local maxima and one local minima point 
x = 1 is a point of local maxima of g(x) 

there is a point of local maxima for g(x) in the interval (-1, 0) 


min{f(t), -2<t<x, -2<х<0 
39. Let f(x) = х? — 2|x| and g(x)= max {f (t, O<t<x, O<x<2 , then g(x) is not differentiable at 
f (x) x>2 


(В) x =-1 
(D) x =1 
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The function f: (0, 1, 2, .....} x (0, 1, 2, .....} — R satisfying 


1 
ЗЕ ait (x +Ъу-1)+1(х-1,у+1)}+1 if x-y#0 po 
0 if x-y=0 
(A) {(3, 5) = 15 (B) f(5, 3) = 15 
(С) f(9, 2) = 18 (D) f(2, 9) = 18 
The equations of the normals to the curve f(x) = z at the points where the tangents make 
—Х 
angle of | with the positive direction of x-axis are 
(A)x+y=0 (B) x+y- 28 
(C) x+y =2V2 (D) x«y- 28 


Let f be a function defined for all real x and let it satisfy the relation f(x + y) = f(x) + f(y) + xy(x + y) 
if (0) 2 —1, then 

(A) f is differentiable for all real x 

) fis arr for all real x 


)#(3) = 
) 


(В 

(С 

(0) Ғ satisfies the relation Ғ(х ШЕН = roor) Ухж0 
X X 


D 
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(Matching List Type) 
This section contains FOUR questions. Each question has TWO matching lists: LIST - | and LIST - Il. 
FOUR options are given representing matching of elements from LIST - 1 and LIST - Il. ONLY ONE of 
these four options corresponds to a correct matching. 


43. Match the following List-l with List-1l 


1151- 1151-1 
If f: В > R is a differentiable function with the property that lim f(x) 


exist and is finite, and if lim x-f'(x) exists, then this limit is equal to 
х оо 


Let f апа о be n-times continuously differentiable function in а 
neighbourhood of a point ‘a’, such that f(a) = g(a) = In 2. 

Q. | f(a) = g'(a) ..... f^^ (а) = g^" Қа) and f'(a) = g"(a), then 2 |з 
e) _ ө%9 
lim ————___ is 

өз Қа)-а00 


Let f: [a, b] — R be a function continuous оп (а, b] and differentiable on 


; À f (b)-f(c) 
R. | (a, b) if there exist C є (a, b) such that —————— <0, then there | 3. |5 
f(c)-f(a) 


always exist и є (а, b), then Ғ(ш) is equal to 


Х р 
Ba 
S. | Let a and b be positive real numbers, then [2 7 dx is 4. |7 
а 
5. |2 
6. 
Тһе correct option is: 
(A)P > 4;Q>6;R—>2;S—1 
(В) Р->1:0--4:8->2:5->3 
(C)P—54056R5;S2 
(D) Р 6; О->5;В->6;5->6 
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Match the following List-l with List-1l 
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LIST-I LIST-Il 
f x? 2 т 
P. dx 1 tan! --— 
nme reme 4 
2 5 
Q. | Evaluate (es 2.10 
12X -X+1 
2 XCOSX -sinx 3 л 
R. | = dx 3. | tan” enc 
o X +sinx т 
1 3 
5. (ee 4. луз 
мх + ¥1+x 18 
3 
5. ЕШ 
3 
2 
e. | УЗ 
18 
The correct option is: 
(A) P—5;Q—5 6; R—52;S 1 
(В) Р->1;0--4;8->2;5->3 
(C)P—55;Q56R—1;S2 
(0) Р 4; 0 – 2; R3; S 1 
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45. Match the following List-| with List-1l 


LIST- LIST-II 


ЕА > В; (х) =| Це" || (where [.] denotes the 


greatest integer function, and {.} denotes fractional 
part function) 


1. | one-one 


о | Lett: А  R defined as f(x) = е" +e" (where 


2. | many one 
sgn x denotes signum function of x, then f(x)) 


R. f: R В; f(x) -betl -t-24 (where [.] 3. 


denotes the greatest integer function) 


into and periodic 


s. | f:[-1, ©) > (0, æ) defined as f(x) =e"), thenf(x) | 4 | onto 
is 

5. | periodic 
6. | constant 

The correct option is: 

(A) P »4:0 »6:8 »2:5 › 1 

(B)P—52;Q—52;R55;S2 

(C)P—54056R5;S2 

(D) Р->2:0-2;В->3;5->1 
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46. Match the following List-l with List-1l 


115Т-4 115Т-1 
р, | Area bounded by the curve y – sin x = x - X^, and the x-axis ЖР 
' | is equal to ` 

The area bounded by y = x° — 3 and the line y = ax + 2 attains 
Q. |. яр БУ 2.11 

its minimum value than the parameter ‘a’ is equal to 

The area of the region represented by the expression 
ы 42 <|x+y|+|x-y|<2v2 95. ed 


If k is a positive number and the area of the region bounded 
S. | by the curves y = x — Кх? and ky = x? attains its maximum | 4. | 6 
value, then k is equal to 


6. 
The correct option is: 
(А)Р-3:0- 6:Н-2:5--1 
(В) Р 1;0 – 4; В – 2; 5 – 3 
(C) P 4; 0 – 6; В 5; 5 — 2 
(D) P 3; 0 – 1; В 4; 5 – 2 


SECTION – D 
(Numerical Answer Туре) 


This section contains EIGHT questions. The answer to each question is a NUMERICAL VALUE. For 
each question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the 
second decimal place; e.g. xxxxx.xx). 


ЕЕ) 4 
47. If limit lim n A nor е; СЕМ n)? = L, then dn Lis 


noo 


48. The positive value of ‘a’ such that the parabola y = x^ + 1, bisects the area of the rectangle with 


vertices (0, 0), (a, 0), (0, a? + 1), (a, a? + 1), then — is 


243: = 
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49. 


50. 


51. 


52. 


53. 


54. 


Let A — rational number between (0, 1), and a function f: A > R has the property that for all x є A 
f(x)«f ї -+) = Inlx|, then the value and 2001 (2007) ig 
2 2014 


4 
The value of 5 which minimizes F(k) = [|x(4- x) - k|dx 
0 


For x a real number, let f(x) = 0 if x < 1 and f(x) = 2x — 2 if x > 1. If number of solutions to the 


equation f (t (t(t(x)))) =x is n, then й is equal to 


For any real A > 1 denote by f(A) the real solution to the equation x(1 + In x) = A, then 
1. f(A) 


Ге + х х? «2рах - М(х езе) +c , then 27.15 equal to 


The differentiable function F: R > R satisfies F(0) = —1 and 
(F'(x)) - sin(sin(sin (sin (x)))) cos (sin(sin(x)))-cos(sin(x))-cos(x). Then fie is 
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PART TEST - | 


Time Allotted: 3 Hours Maximum Marks: 360 
= Please read the instructions carefully. You are allotted 5 minutes 
specifically for this purpose. 
= You are not allowed to leave the Examination Hall before the end of 
the test. 


INSTRUCTIONS 


A. General Instructions 
. Attempt ALL the questions. Answers have to be marked on the OMR sheets. 
. This question paper contains Three Parts. 
. Part-lis Physics, Part-Il is Chemistry and Part-Ill is Mathematics. 
. Each part has only one section: Section-A. 


. Rough spaces are provided for rough work inside the question paper. No additional sheets will be 
provided for rough work. 


. Blank Papers, clip boards, log tables, slide rule, calculator, cellular phones, pagers and electronic 
devices, in any form, are not allowed. 


. Filling of OMR Sheet 


. Ensure matching of OMR sheet with the Question paper before you start marking your answers 
on OMR sheet. 


. On the OMR sheet, darken the appropriate bubble with black pen for each character of your 
Enrolment No. and write your Name, Test Centre and other details at the designated places. 
. OMR sheet contains alphabets, numerals & special characters for marking answers. 


. Marking Scheme For All Three Parts. 
Section-A (01 — 30, 31 — 60, 61 — 90) contains 90 multiple choice questions which have only one 


correct answer. Each question carries 44 marks for correct answer and —1 mark for wrong 
answer. 
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Useful Data 


PHYSICS 


Acceleration due to gravity g = 10 m/s? 
Planck constant h = 6.6 x104 J-s 


Charge of electron e=1.6x 10°C 


Mass of electron me = 9.1 x 10?! kg 


Permittivity of free space £o = 8.85 x 1071? C?/N-m? 
Density of water water = 10? kg/m? 


Atmospheric pressure Ра = 10° N/m? 
Gas constant R = 8.314 J K mol! 
CHEMISTRY 


Gas Constant 8.314 J K mol" 
0.0821 Lit atm K~ тог” 
1.987 = 2 Cal К-! тог! 

Avogadro's Number Na = 6.023 х 1023 

Planck’s constant h = 6.625 x 10-4 J.s 

6.625 x 10:27 erg.s 

1 Faraday 96500 coulomb 

1 calorie 4.2 joule 

1 amu 1.66 х 10:27 kg 

1 eV = 1.6 x 10—19) 


Atomic No: H=1, He = 2, Li=3, Be=4, B-5, C26, N=7, O=8, 
N=9, Na=11, Mg=12, Si=14, Al=13, P=15, S=16, 
СІ-17, Ar=18, К =19, Ca=20, Cr=24, Мп-25, 
Fe=26, Co=27, Ni=28, Cu = 29, Zn=30, As=33, 
Br=35, Ag=47, Sn=50, 1-53, Хе-54, Ba=56, 
Pb=82, U=92. 

Atomic masses: Н-1, Не-4, 11-7, Be=9, B=11, С-12, N=14, O=16, 
F=19, Na=23, Mg=24, Al = 27, Si=28, P=31, S=32, 
Cl=35.5, K=39, Ca=40, Cr=52, Mn=55, Fe=56, Co=59, 
Ni=58.7, Cu=63.5, Zn=65.4, As=75, Br=80, Ag=108, 
Sn=118.7, І-127, Xe=131, Ва-137, Ро-207, U=238. 
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SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A man is moving on a circular path of radius R on horizontal ground with constant angular velocity 
o. Rain is falling with constant velocity 4 т! making an angle 45° with vertical, in the plane 
containing north-south direction. The magnitude of average velocity of rain with respect to man in 


one full rotation is 


(A) 4 тв" (В) 442 + 0292 + /2оВ 


(C) 44? + ©?В? – /20А (D) (4 + oR) 


Mass рег unit area of the disc in first quadrant is o, in the 
second quadrant is 4c, in the third quadrant is 5с and in the 
fourth quadrant is 8c. The coordinates of centre of mass of this 
system are: 


—16R —2R 
® (в) e (о-у) 

—16R —4R 
(C) (o 188) (0) (o ан, 


AY 


Q------- 


сл 
а 
О, 


A particle of mass 1 kg, moving with velocity и = ї+] in gravity free space strikes a smooth plane 


and final velocity of particle after collision becomes У-0|. Which of the following vectors 
CANNOT represent a vector perpendicular to plane (b, т and n are real numbers other than 


zero)? 
(А) (mi «nk) (B) (i«mj) 
(C) (mi «i) (D) 1 
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4. Moment of inertia of a rectangular plate about one of its side A | 
AB is lo. What is the value of moment of inertia about same | D 
side if rectangular sheet is folded as shown in figure. ! а 
(А) E (B) 2lo B С 
ы 
mb? | b; 
C) I D) 2 
(C) ly + 4 (б) 4 | 
а 
--і 
b/2 
5. A particle is projected with speed 50 ms"! at an angle 37° 
with the horizontal and it touches an inclined plane of 
inclination 30° as shown in figure. Height of the point from 
the ground where particle touches the incline is 
(g = 10 m/s?) h 
55 o 
(A) ru (B) 55m 30° A387 
(C) 40m (D) 18m 
6. Graph of square of velocity v? versus displacement x for v*(m?/s?) 
the particle moving in straight line is shown in figure. 
Magnitude of acceleration of particle when displacement 10 
of particle is 5m is 
(A) 0.5 ms? 
(B) 0 
(C) 2 ms? 
-2 
(0) 45 тв 10 x 
(m) 
7. Two cars 1 and 2 of mass m: and m» (m: > m») are moving in a straight line towards each other 


on a smooth horizontal road. They collide and both come to rest. If E: and E2 are energies of 1 
and 2 respectively, Vi and V2 be the speeds of 1 and 2 respectively before collision then choose 
correct option 

(A) Et < Ес, V2« Vi (B) Ei < E2, Vi < № 

(C) E2 < E1, V2« Vi (D) E2 < Ei, Vi < № 
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Moment of inertia of an n sided regular polygon frame made up of n uniform rods each of length a 
and mass m, about axis perpendicular to plane of polygon and passing through one of its end is l. 
The change in moment of inertia of frame about the same axis, if length of each side is increased 
by small amount Aa (Aa << a) without changing mass is: 


ла 4l^a 
(A) (2) ea 

a a 

3l^a 2l^a 

(С) — (D) — 

a a 
If three bodies are in equilibrium as shown in figure then Re 
ratio of normal reaction on A from wall to normal reaction <€< = 


on C from the wall is independent of: 
(тв is mass of cone, Ra is radius of sphere А, Rs is 
radius of cone and ground is smooth.) 


(А) тв (B) Ra 

(C) Rs (D) All 

A pendulum of mass m is connected to a 

the ceiling of a car which in turns moving i 

with constant acceleration à оп 

horizontal ground. Pendulum is at rest 

with respect to car. There are two A B 
observers, A sitting in car and B is on m ч? ч? 
ground at rest. Based on above 

information choose correct option. 


THEW VSS VCS SS SSeS ++ ээ... 


(where T is tension force on mass by 
the string). 


(A) Net force on mass as seen by Ais mg+T+ma 
(В) Net force on mass as seen by B is mg+T+ma 
(C) Net force on mass as seen by Bis mg+T 
(D) Net force on mass as seen by Ais mg+T 
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11. 


An engine is attached to a wagon through a shock absorber of length 1.5 m. The system with a 
total mass of 50,000 kg is moving with a speed of 36 km h^! when the brakes are applied to bring 
it to rest. In the process of the system being brought to rest, the spring of the shock absorber gets 
compressed by 1.0 m. If 9096 of energy of the wagon is lost due to friction, the spring constant of 
spring is 

(A) 5x10* N/m (B) 5x10* N/m 


(C) 2.5x108 N/m (D) 2.5x10* N/m 


A particle of mass m is projected with initial velocity u making an angle 0 with horizontal. Angular 
momentum of particle when radius of curvature of the trajectory is maximum, about point of 
projection is (where T is time of flight). Consider only the part of projectile for which the final point 
is at the same horizontal level as point of projection. 


2 
(A) mgt (B) тошт 
(C) 2mu? sin? 0cos0 (D) mu? cos? ӨѕіпӨ 
g g 


A rod of mass 5 kg is suspended with the help of two 

strings as shown in figure and remains in equilibrium. 

Linear mass density of rod is given by u = Ax" where x 15 60? 
distance from left end of the rod. The value of n is 

(A) 3 (B) 2 

(C) 5 (D) 4 


Two uniform disks, X and Y, have masses mx « my, F F 
equal radii, and equal initial non-zero kinetic energies. 

Each disk rotates in counter-clockwise sense in the 

plane of the page about a fixed frictionless axis 

through its center. As shown in the figure, a force F is 

applied along tangent to each disk at its right edge for 

the same amount of time. After the forces are applied, 

let L represent the magnitude of the angular 

momentum about the centre of a disk and K represent 

the kinetic energy of a disk. Dis Dok 
Which one of the following choices correctly compares these quantities for disk X and disk Y? 
(A) Lx » Ly ; Kx «Kv (B) Lx » Lv ; Kx» Kv 

(C) х= Lv ; Kx Kv (D) Lx « Lv ; Kx» Kv 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


7 AITS-PT-I-PCM-JEE(Main)/19 


Consider three systems, each with three masses, m1, m2, ms (m1 > m» > тз) with centre of mass 
at point A, as shown in the figure-1, figure-2 and figure-3 respectively. The same force F is 
applied on the each system separately to just one of the three masses as shown. Which of the 
following statements is true. 


System-3 
System-1 


Figure-1 Figure-2 Figure-3 


(A) The magnitude of acceleration of centre of mass of the system is largest in figure-1. 
(B) The magnitude of acceleration of centre of mass of the system is largest in figure-2. 
(C) The magnitude of acceleration of centre of mass of the system is largest in figure-3. 
(D) In all cases, the centre of mass of system has same acceleration. 


to the right. A 


The smooth wedge is accelerated at 5 


cubical box of side a is moving оп it. Inside the box a 
particle is projected with speed u relative to the box at an 
angle of 45° as shown. Find the time after which the particle 
will hit the box. [Assuming a is large, so that particle does 
not collide with top] 


и 2 2u 
(А) V2gsin0 (B) gcos0 

T T 
i gsino E 42дсо80 
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20. 


The system is released from rest in the position shown. Find 1m im 
the velocity with which the block (negligible in dimension) will Z 
hit the wall. The pulley is fixed. 


[Use 45 =2.24 and g = 10 m/s?] 


(A) 4m/s (B) 3.2m/s 
(C) 2.3m/s (D) 1.6m/s 


A bird can fly in still air at 15 km/hr. Wind is blowing at 5 km/hr due east. What is the time it takes 
to reach a point 5 km due North east of its starting point. 


(A) (222 (В) ЕЕ 
16 16 
(С) [En Rs (D) [E ps 


A particle moves in a circular track of radius R (in meter) with 
uniform о = 2 rad/s as shown. The velocity and acceleration of Ur 
its shadow P' on a horizontal wall when 0 = 60? is ^, 


Luminous 


v=8R,a=0 


A frog of mass m sits at one end of a plank of mass 3m. The length of the plank is / meter and it 
is kept on a frictionless surface. The frog wants to jump to the opposite end of the board in one 
jump. Find the minimum speed of the frog with respect to ground that enables it to perform the 
feat. 


3 ІЗ 
(А) 29 (В) 49% 


(С) gr (0) Jg/ 
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A particle is moving with velocity V, = 2i — 3] + 4k m/s collides elastically with a wall whose outward 


normal is along the direction of р-31-6|-2К. Find the unit vector along the direction of final 
velocity of the particle just after collision. 


-94i + 237} + 68k 3i - 6j - 2k 
A Bj та еее 
(А) RET (B) 5 

-941-68|-237К 31-6|-2К 
C Dy =e 
Шинэ? шаах, 


A disc of radius 50 cm is projected from the ground with its plane vertical, such that the velocities 
of the topmost point (A) and lowest point (B) are : 


V4 =201+10j m/s 
V =101+10j m/s 
at the instant of projection. Here, i and | are unit vectors in the plane of the disc, along the 


horizontal and vertically upward directions respectively. The range of the disc is : 
(A) 10m (B) 20m 
(C) 30m (D) 40m 


When a football is kicked in air, the force by the 
foot of football player changes with time as 
shown in the figure. 

Assuming that the force is always directed 
vertically up and mass of ball is 400 gm, 
determine the maximum height (lifting) of ball 
(Neglect the air resistance and g = 10 m/s?) 


(A) 9.8 m (B) 19.6m 
(C) 15m (D) 8m 
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24. 


25. 


A cone rolls without slipping on the horizontal surface so that its apex remains fixed and the axis 
of cone is horizontal. The radius of base of cone is r and the semi-vertex angle is a. The centre of 
base of cone is C and it moves with constant speed vo. Find the speed of point A and point B 


relative to surface. (ACB = 90°). Point A and B lies on circumference of the base of cone. 
44 


Front View 


(А) 2vo, Vo V2+ tan? a. (B) vo, vo у2 tan? a 
(С) 2vo, vo N1-- tan? a (D) vo, voN1--tan?a 
Two identical particles (say particle-1 and particle-2) each of mass m starts moving from rest from 


origin along x-axis under the action of time dependent forces Fi = Fosinot and F2 = Focosot 
(where Fo and o are positive constants) respectively. Choose the correct option. 


(A) The magnitude of average velocity of particle-1 in the time interval t = 0 to t= cu is — 
[0] mo 
(B) The magnitude of average velocity of particle-2 in the time interval t = 0 to t= 27 is —- 
[0] mo 


(C) The magnitude of average velocity of particle-1 in the time interval t = 0 to t= ёл is zero 
[0] 


(О) The magnitude of average velocity of particle-2 in the time interval t = 0 to (ee is non- 
[0] 


zero 
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26. 


27. 


11 


Suppose you drop paper clips vertically 
down into an open cart, moving along a 
straight horizontal road with no friction. 
Before any paper clips, fell into the cart, the 
cart is moving with speed vi and has mass 
mi. After all papers clips have fallen into the 
cart, the cart has mass mr and speed vr. 
The initial horizontal momentum of cart 
without any paper clips, has magnitude pi 
and the initial kinetic energy of the cart 
without any paper clips is ki. Component of 
momentum of the cart with paper clips has 
momentum pr and final kinetic energy of the 
cart with paper clips is k. Which of the 
following statements is true? 

(A) pr < pi, kr < ki 

(C) pr = pi, kr « ki 


The potential energy U(x) for a particle, is 

shown by solid curve and total mechanical 

energy E is shown by dotted line in the 

given figure. If the particle is at x = a, which 

of the following statements is true about the 

subsequent motion of the particle? 

(A) The kinetic energy k(x) is maximum 
somewhere in the region a « x « b. 

(B) The kinetic energy k(x) is maximum 
somewhere in the region b « x « c. 

(C) The kinetic energy k(x) is maximum 
somewhere in the region c « x « d. 

(D) The kinetic energy is constant for all 
b«x«c. 


AITS-PT-I-PCM-JEE(Main)/19 


Paper clips 


frictionless 


(B) pr = pi, kr» ki 
(D) pr» pi, kt > ki 


Pum 
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28. 


29. 


30. 


Rod-1 of mass M = 3 kg and length L= 2m 


respectively, is kept on a smooth horizontal Ug 
surface as shown in the figure. Rod-2 (AB) of 

mass m = 3kg and length /-іІт is hinged TE 

at point A and just touches the Rod-2 as Í 

shown in the figure. a=45°  Rod-1 


Find the minimum magnitude of force F, required to move the rod-1. 
(A) 20N (B) 15N 
(C) 10 N (D) 5N 


When a particle of mass m is suspended from 
a massless spring of natural length 4, the 
length of the spring becomes 2/. When the 
same mass moves in conical pendulum as 
shown in figure, the length of the spring 
becomes L. The radius of the circle of conical 
pendulum is : 


A small body of mass т is placed to the top of a fixed 
hemisphere, and is tied by means of a rope to another body of 
mass M, which hangs vertically. The system is released, the 
small body of mass m slides along the hemisphere without 
friction. At which mass ratio m/M will the small body of mass m 
leave the surface of the hemisphere exactly at the angle of 45? 


with vertical (e -14 and —- 23) 

2 
8 (B) 7.5 
6.5 (D) 6 


(A) 
(C) 
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Chemistry PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Which of the following molecule having perfect tetrahedral shape, according to VSEPR theory: 


(А) SOsFz (B) SOF 

(С) SOs (0) SF4 

In which of the following process energy is required: 

(А) 5-5 (В) Na > Na 

(C) N > № (D) P > P 

The lowest unoccupied molecular orbital (LUMO) of O2 molecule according to MOT is a 
(А) c -bonding molecular orbital (В) с – antibonding molecular orbital 
(С) x- bonding molecular orbital (D) x - antibonding molecular orbital 


Which of the following pair of elements will have least electronegativity difference? 
(A) Cs, | (B) Li, | 
(C) Na, Cl (D) Cs, F 


For given reaction, at constant temperature 
S, (9) —248. (9) 


at equilibrium, vapour density of mixture is found to be 96. The percentage decomposition of Ss 
will be. 


(A) 88.8996 (B) 11.1196 
(C) 44.44% (D) 34.3296 
Interstitial hydride is formed by 

(A) K (B) Si 

(C) Hf (D) Co 


Which of the following is incorrect 

(A) PHs « AsHs « NHs « SbHs (Boiling point) 

(В) НСІ < HBr < HI < H2O (Melting point) 

(C) PHs « AsHs « SbHs « NHs (heat of vaporization) 
(D) HeTe < Н>бе < H2S < H20 (Boiling point) 
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38. Which of the following statement is incorrect about sodium peroxide? 
(A) It decomposes on heating 
(B) It is paramagnetic in nature 
(C) It can be used in air purification in confined space 
(D) It can be used as oxidizing agent 


39. Which of the following statement is wrong? 
(A) Boron oxides are exclusively acidic 
(B) Indium and Thalium oxides are exclusively basic 
(C) Boron oxides are exclusively basic 
(D) Aluminium and gallium oxides are amphoteric 
40. Choose the correct statement about Borazine (BsNsHe). 
) Borazine is iso-electronic with benzene 
1) Chemical properties of borazine and benzene are quite different 
II) Borazine readily undergo addition reaction with polar molecule like НСІ 
V) Borazine is less reactive than benzene. 


A) 18 Il only (B) I, II, HI & IV 
С) 1, IL & IV (D) I, II & III 
41. In the following reaction 


Na, SO, +Na,CrO, ——»Na,SO, + Cr(OH), 
What will be the equivalent weight of oxidizing agent among reactants (Mol. Mass of oxidizing 


agent = M) 

(A) M/2 (B) M/3 

(C) M (D) M/6 
42. The equilibrium constant for the reaction 


2CH, (g) + 4H,O(g) ——2CO,(g) + 8H, (9) and CO(g) +H,O(g)=—=CO, (g) +H, (д) are К 
and K2 respectively. The equilibrium constant for the reaction 
CH, (g) - H,O(g) —— CO (g) + 3H, (g) will be 


K K 
(A) Щщ (В) таң 
2 2 
1/2 
-2К 
(C) (3 (p) 2—26 
2 
43. Which of the following set of quantum numbers is not possible for 3d orbital? 


(A) п= 3, /-2,т--2,5- «1/2 


(B) п= 3, /-2,т-0,5--1/2 
(C) n=3, /21, m= +1, s= -1/2 
(D) n=3, /-2,т--2,5- «1/2 
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Pauling suggested an equation to predict the acidic strength of oxy acid 

pKa « 9 — 7n at 25°C 

Where 'n' is the number of non-hydrogenated oxygen atom per molecule. According to Pauling 
equation which of the following is incorrect? 


(A) pK, (H,PO,) = 2 (B) pK, (HCIO, ) = –12 
(С) pK, (HOCI) = 9 (D) pK, (H,SO, ) = -5 
18 
If x = total number of neutron and y = total number of proton in pO molecule. The value of 
х-у will be? 
(A) 0 (B) 1 
(C) 2 (D) 3 


For the reaction, 
MnO; + М? ——>MO, + Mn?* 


Number of moles of MnO; required for complete oxidization of 2 mole of М2? ion will be 


(A) 2 mole (B) 1.2 mole 
(C) 2.4 mole (D) 2.1 mole 


The pH of resulting solution, made by mixing of 400 mL, 0.05 M sodium acetate and 100 ml, 0.20 
M HCI will be (pK, соон = 4.75, 10025 = 1.4) 


(A) 1.68 (B) 10.93 
(C) 3.08 (D) 12.33 


An object having mass 50 g is moving with velocity 200 ms“. If the percentage error in velocity 
measurement is 0.295, the uncertainty in its position will be? 

(h = 6.4 x 10?^ Js. and x = 3.2) 

(A) 1.25 х 10:36 (В) 2.5 x 1036 

(С) 2.5 x 10% (D) 1.25 x 10? 


The rate constant of a reaction A ——— Product is 4.606 х 107 st. What will be the fraction of ‘A’ 
decomposed after 4 hr. (Antilog:o (0.288) = 1.94) 

(A) 0.52 (B) 0.48 

(C) 0.24 (D) 0.26 


A closed vessel containing NH4SH solid is in equilibrium according to following equaiton 
NH,SH(s) == NH, (g)+H,S(g) 

Н:5(0) is added, such that its new partial pressure is equal to 3/2 times of original total pressure. 
The ratio of partial pressure of NH3(g) now to its original value is 

(A) 3:1 (B) 1:3 

(C) 2:3 (D) 3:2 
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51. 


52. 


53. 


54. 


55. 


56. 


Calculate the pH of resulting mixture prepared by dissolving 2.12 0 of Ма>СОз in 100 ml of an 
aqueous solution and 20 ml of 0.5 М НСІ. (pK, (HCO; ) = 10.25) 


(A) 10.55 (B) 3.75 
(C) 10.25 (D) 3.45 


A saturated solution of Са5О: is prepared at 25°C. When 200 ml of this solution is allowed to 
complete evaporation of water, 0.34 g of residue was obtained. Тһе Кер of CaSO; at 25°C will be 
(A) 1.56 x 10% (В) 1.25 x 10% 

(С) 1.56 x 107 (D) 1.25 x 10? 


The time gap between 1/3"! to 2/3 completion of a first order reaction is 100 min. What is the 
time required for completion of 7596 of the same reaction. 

(A) 50 min (B) 100 min 

(C) 400 min (D) 200 min 


The spin only magnetic moment of Сг“ апа Мпу” are identical and equal to 3.87 ВМ. The value of 
X — y Will be? 

(A) +1 (B) +2 

(С) - 1 (D) -2 


A gas phase chemical reaction 
2A(g)——> 2B(g) + 4C(g) in a closed vessel. The concentration of ‘A’ is decreased by 4 x 10? 


mol L`! in 40 seconds. What will be the rate of appearance of ‘C’ 
(A) 4 x 10? mol L s" (B) 8 x 10? mol L s" 
(C) 8 x 10? mol ії 87 (D) 2 x 103 mol L* s 


For a gas phase reaction: 


А(9) * 2B(g) —25C(9)* D(g) 

The backward reaction is favoured 

(i) Ву introducing inert gas at constant volume 

(ii) By introducing inert gas at constant pressure 

(iii) By adding ‘A(g)’ at constant volume 

(iv) By adding 'D(g)' at constant volume 

The correct statements is/are 

(A) (i), (ii) & (iv) (B) (ii) & (iv) 
(C) (i) & (iii) (D) (iv) only 
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Molecule with non-zero dipole moments is/are 


(i) PCls (ii) PClsF2 
OH 

(iii) (iv) РЕЗСІ» 
ÓH 


(A) (ii) & (iii) (B) (i) & (iii) 
(С) (ii), (iii) & (iv) (D) (iii) & (iv) 


What will be the binding energy per nucleon of ТН atom, which has actual mass of 2.0064 amu 
mass of neutron = 1.0086 and the mass of ІН atom is 1.0078 amu. 


Given 1 amu s 931.5 Mev. 
(A) 18.63 Mev (B) 0.9315 Mev 
(C) 9.315 Mev (D) 93.15 Mev 


Choose the correct statement 

(A) Graphite has greater electrical resistivity than diamond. 

(B) Density of graphite is greater than diamond. 

(C) Standard molar entropy of diamond is greater than graphite. 

(D) Graphite is thermodynamically more stable than diamond at room temperature. 


Which of the following has least xcd sus. bond angle (X = halogens). 


(A) COF2 (В) СОС 
(C) SOF2 (D) 5ОВгг 
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Mathematics PART -III 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. Let A = (f |: R > R} and ‘B’ be a relation defined on set A such that 


B- | g)| lim 1%) eR;f,ge al , then relation B is 
х->2019 g(x) 

(A) reflexive, symmetric and transitive 

(B) reflexive, transitive but not symmetric 

(C) reflexive, symmetric but not transitive 

(D) reflexive but neither symmetric nor transitive 


62. If the enclosed figure formed by the lines |x| = 3 and |y| = 3 is revolved about y-axis, then the 
volume of the solid so formed is equal to 
(A) Эл (B) 36x 
(С) 54л (D) 81x 
63. The negation of compound statement (p ^ q) <> (r ^ q) is equivalent to 
(А) (рл 9) v (a^ nl^[-(p^q^r)] (B) (PAQAr) м [(рла) ~ (ал п)] 
(С) ~(рлалр ~ [(рла) ~ (а лг) (0) none of these 


64. If f: В — R be a function satisfying f(x + y?) + 1 + 2х = f(x) + f(y?) + 2x Қу) v x, y є R, then which 
of the following statements is true? 


(A) f is odd function (В) f' is even function 
(C) f' is neither even nor odd (D) + is both odd and even 
хэл [P] | "T 
65. If г dx can be expressed as rer +c where P(x) is polynomial in ‘x’ of 
X 


(x +3x + 2х6 
lowest possible degree, then number of distinct real solution(s) of P(x) = 015 
(A) 0 (B) 1 
(C) 2 (D) 4 
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If f(x) be a differentiable function which satisfies the functional equation 

f(x + y) = f(x)eY + f(y)e* + 2хуееу v x, y e R and f'(0) = 0, then the number of solution(s) of the 
equation f(x) = 0 is 

(A) 0 (B) 1 

(C) 2 (D) none of these 


n 
If f(x) be a differentiable function such that o) exists V x є В, n e N; and 
x 


f'(a) = f'(B) = 0, f"(a) f"(B) «0, then which of the following statements can be true 
(A) points (с, i )), (В, f(B)) are local maxima (B) points (a, f(a)), (B, ҚБ)) are local minima 
(C) (a, f(a)), (B, f(B)) are points of inflection (D) none of these 


Given graph of y = f'(x), for a function 

f: (0, 12) 5 R, then determine which of the 

following statements is false 

(A) number of points where f(x) has local 
maxima are 3 

(B) number of points where f(x) has local 
minima are 3 

(C) number of points of inflection of f(x) are 6 

(D) none of these 


Given that f(x) = tan x — x'9??, x > 0 has positive roots Ху, хо, хз, Ха, ..... such that xi < xj ifi <j Vi, j 
€ N, then area of region enclosed by f(x) with x-axis between lines x = 0 and x = 7/2, is 


х1001 M 
A) In|secx,| - 1 (В) — -In|sec x| 

1001 1001 
2001 қар! n| 86сх, Хум 17 n Sec X 
1001 1001 [Sec x, 1001 1001 [sec x; 


A triangle is formed by lines 2x + y 4 = 0, 2y – х — 8 = 0 and x-axis. A circle is drawn with the 
side of the triangle along x-axis as diameter. The area of the region lying inside the circle but 
outside the triangle is 

(A) 25x — 20 (В) 51-4 

(C) 25x - 10/2 (D) 5x- 2/2 
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71. 


72. 


73. 


74. 


75. 


76. 


If the nt term of the sequence 0, 1, 1, 2, 3, 5, 8, 13, 21, ..... be given by an and lim апы = т, 
noo а, 

then value of [2m] is (where [.] denotes the greatest integer function) 

(A) 0 (B) 1 

(С) 2 (б) 3 


If f(x) = тахт x}, a(x) =min|mx, ©}; (m ж 0) and h(x) = (fofofo.....f0gogog.....0g)(x) , 


2018 times 2018 times 
then which of the following is INCORRECT? 
(А) h'(1) = 1 (B) h"(0) = 0 
(C) ћ"(3) = 3 (D) none of these 


Solution f(x, y) = 0 of the differential equation (6x$y — 2y*)dx = (2xy? + 3x7)dy; (x, y = 0) which 
satisfies the condition f(1, 1) = 015 


х9 х9 
(А) ---іп(еху)- 0 (В) == -1п(еху) = 0 
y y 
6 6 
(C) T -2In( Vexy) = 0 (D) t - 2In( Vexy) - 0 
y y 
If f(x) = sin x and g(x) = f(f(f.....(f(x)))) , then value of g'(0) + g"(0) + g""(0) equals 
— 
2018 times 
(A) 0 (В) -2017 
(С)-2018 (D) 1 – (2018)? 
If f(a — x) = f(a + x) V a є R, then which of the following statements must be correct? 
(A) f(x) is an odd function (B) f'(x) = 1 for some x e R 
В 
(С) [f (x)dx 20, Уо, Be R (D) Fundamental period of f(x) doesn't exist 


If x cos a + y sin a = p is tangent to the curve y = -vx , then range of a is 


(A) ((0пт,(2п--1)л) (B) U ж [n + г J 


neN neN 


(C) ШЕШ x) (D) (о, о) 


neN 
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Area of the triangle formed by tangent and normal to a curve f(x, y) = 0 at any point P on the 
curve, along with x-axis equals square of ordinate of P, then f(x, y) represents 

(A) circle (B) parabola 

(C) hyperbola (D) pair of lines 


Let y = f(x) = (x + a)? + (x + b)? + c(x + d) + e where а, b, с, d, e are arbitrary constants. Let order 
and degree of differential equation formed from y = f(x), be m, n respectively, then m + n equals 


(A) 3 (B)4 
(C) 6 (D) 7 
d 

Ye 1. (v, у? 
Solution of the differential equation X - Feos £) 1-— | is 

xus 2 X Х 

ах 
(А) Та si (X) =0 (В) Inlo(x? -э?)+сов|® =0 
х°-у X X 
(C) nele -y*)]+sin( 2) —0 (D) In көз У-о 
X х°-у X 


Let f(x) 22, then value of 
X 


li 
тоо n=1 


"E (г/т) 
т S feor | 123: is (where [.] denotes the 


greatest integer function) 


b 

Let f(x) be a periodic differentiable function, g(x) = ff (x)dx; h(x)- [f(x)dx, where а, b are 
a 

constants. Consider the statements 


(i) g(x) may be a periodic function (ii) h(x) may be a periodic function 

(iii) g(x) may not be a periodic function (iv) h(x) may not be a periodic function 
Then number of statements(s) which is/are true is 

(A) 1 (B) 2 

(C) 3 (D) 4 
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82. 


83. 


84. 


85. 


86. 


87. 


2x 


` 2 ұха M 
If lim E E | ЕЗ ‚ а є R, then sum of all possible values of ‘a’ is 


x0 In(2x *1) 4 
(A) -1 (B) 1 
(С) 2 (D) 3 


Let эй (4x° + 4x? + 5x + 1)dx = е“ **Р(х)+с where P(x) is polynomial in x, then P(1) is equal 


to 
(A) 2 (B) 3 
(C) 4 (D) none of these 


If f(x) be a differentiable function such that lim f(x) exists and is equal to a finite number '/', 


then which of the following will always be true 


X—00 


(A) lim ШЕН (B) іт f'(x) - 0 
0 


(С) lim xf'(x) 2 0 (D) none of these 


хо 


2018 


У (х EE 


The limit lim +=! 
хо 


2019 

П («+5 

r=1 
(A) does not exist (B) exists and equal to 0 
(C) exists and is non-zero finite number (D) none of these 


The number of points where the function, 
f(x) = cos|20182 — x| + ѕіп|2020л — x| + (x — x)|x? — Злх + 2л°| is non-differentiable is/are 


If Rolle’s theorem can be applied to f(x) = хіпх, x > 0 in interval ЕН where a, b є l*, then b 
a 


equals 
(A) 1 (B) 2 
(C) 3 (D) infinite possible values exist 
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© -1 
The value of the integral [290 X is 
oX +1+2х 
T T 
A) = В) = 
(A) 2 (8) 2 
(С) 5 (D) none of these 


If f: R — R be a differentiable function, then which of the following cannot be graph of f'(x)? 
Р(х) 
у 


(С) Х (D) none of these 


In aclass of 100 students, 60 like Mathematics, 72 like Physics, 68 like Chemistry and no student 
likes all three subjects. Then number of students who don't like Mathematics and Chemistry is 

(A) 0 (B) 4 

(С)8 (D) cannot be solved with given information 
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1. А 31. B 61. B 
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6. А 36. C 66. B 
7. B 37. D 67. D 
8. D 38. B 68. B 
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11. А 41. B 71. D 
12. C 42. A 72. C 
13. B 43. C 73. C 
14. D 44. D 74. B 
15. D 45. B 75. D 
16. B 46. B 76. B 
17. C 47. C 77. D 
18. B 48. C 78. A 
19. A 49. B 79. A 

20. B 50. B 80. D 
21. A 51. C 81. C 
22. С 52. А 82. C 
23. A 53. D 83. B 
24. A 54. C 84. B 
25. A 55. D 85. С 
26. C 56. B 86. C 
27. A 57. D 87. B 
28. D 58. C 88. B 
29. B 59. D 89. B 
30. C 60. C 90. A 
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Physics PART - | 


SECTION- A 


1. Vin = Vr Vn 


[vat = |У,4 E Уһ 


fot fat [а 


<Vim > =V, -0. 


_m(x)+4m(—x)+5m(—x)—8m (x) 


2. Xom =0 
m + 4m + 5m + 8m 
m(x)+4m(x)+5m(-x)+8m(-x) 
Yan = 
18m 
8mx e -4 ЕЙ 2 ЗОН 
18m 9 9 Зл 277 
МА? -----Є®---— >X 
3. Vector along the normal of plane is 


-i-j(1-b) 
Coefficient of k is zero always also it becomes i when b = 1. 


4 Ip = Kmb* 
b 2 
l'-K.(m).| — 
ШЕ 
г= (Kmb?)-- 
4 
=> 213 
4 
5. VAS eg. ар 80 
2 5 43 
Now using conservation of mechanical energy 
(80 29 
тас) --20һ 
Бан 7500 _ 2gh 
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CEU «лы БЕ 
3х10х2 


v? +x=10 
дуа-у-0 


LR 
=> a---ms 
2 


р: =р› 
Vi < V, 


2 


p 


2m 
> E,<E, 


І-К.та? 

_ 2кта?.Ла 
2-7 a 

_ al.Aa 

с а 


А! 


Basic concept of FBD and equilibrium 


Basic concept of pseudo force 


KE = mv? = 2 x5x 10" x10 =2.5х10°у. 


2 
10% of this is stored in the spring. 


1 x? =2.5x104 
2 


Х-10 
k=5 x 10 N/m. 


Basic concept of projectile 


_ AL n«1 3L 
^ (п+2) лт 4^ 


nei $8 
n+2 4 
n=2 
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With equal initial kinetic energy, one can write for these rotating disks that KE = 2 102 = 12/21. Ав 
а result L = J2I(KE) which means Lx < Ly as object Y has more mass. By applying the same 
force on the outside of each disk, the torque from the centre of each disk is the same. From the 
angular impulse momentum theorem, (t)At = AL and since the torques and times are equal, the 
change in angular momentum is the same for each. Consequently, Lx < Ly after the push as well. 
The kinetic energy depends on the total distance through which each force acted. Since disk X is 
rotating at a higher rate than disk Y and the applied force will increase the angular speed of each 
disk, there will be a greater angle swept out by a disk X compared to disk Y. As a result, the 
kinetic energy change for disk X is greater than for disk Y meaning that after the pus, Kx > Ky. 
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TH 


net 
Уті 


асм = 


à, =-gsindi 


шэн j = Acceleration of box with y Х 
respect to ground 


à, = -gsin0i - gcos0j > Acceleration of particle 


with respect to ground \ cos 
й дС050: | | gsing 2 
ањ = а = Acceleration of particle with 


respect to Box 
Up, = ucos45' i + usin 45° | = Initial velocity of 


particle with respect to Box 
20іп45° 2.2 


Time of flight = 
gcos0 gcos0 
2 
АР = N2? +1 = 4/5. 1т 1т 
= An = (45-1) о? 2 Р 
2 2k 
From work energy theorem : іт Й 9 
A 
42g 1-1«gAh = 5244 + х1ху Й 
2 B’ 
2 УА р 
Where v4 =V, С050; cos0 = — — | 
B A J ЙІ ! Ї| 
On solving : | 
1.35 B 
7.5=—v, > v,=2.3m/sec. 
1 kg 


Bird has to fly away from wind direction as shown so 


as to reach P. 
(29 > V 


N 
— ,Р 
V wind 
If tis time taken; 
Dach. etui Bird N Ө [4597 9 
42 15cos0 
S a= 


(5-15sint)t- 7 ..(ii) lo 


Solving for t we get 


8t? + J2t-1-0 =+- 


SES нь 
16 
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X авд 

R 

x-«Htan0 

N dX L Rsec20% - Rosec?0 
dt dt 

= v= Ro ѕес20 


9v = Ro| 2sec0.sec Озал ri А 
dt dt 


= a=2Ro’ sec’ ӨїіапӨ 
v = R(2)sec* 60° = 2R(4) = 8R 


а = 2(R)(4)(4)(V8) = 32.38 
Let frog takes off at Ө angle with v speed from ground frame 
mvcos0 vcos@ 
Vp = = А ө 
3m 3 


2 үс 0v sind 


(Vue), =vsing > В, = : 


= V'sin20 = 7g! = ТЕГЕ 


1-21-81 4К 
g- 


| 429 
5 3i-6] +2k 
X 7 
V, =V; -2(9,.8)р 
 2i- 3j «4k 2 (6 +18+8)(3i - 6j +2) 
44 4-916 429 х 49 
| -94i + 237j + 68K 
49/29 

Time of flight = 210 25 


Range = 2 х 15 = 30 т 


Агеа = 5х0.10х120- 6 Ns 


Change іп momentum = 6 — 400 x10? x10x0.10 (Due toGravitation) = 6 — 0.4 = 5.6 Ns 


mv = 5.6 = У- 14 m/s 


v? 


Н----98т 
29 
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24. @,=VoR, апа о, = 55 
OO’ = R cota 2 
6=[ok+o ej 
, Ұд-ӛхі x| Root a(i i) «R&)| 
- К-201 х| Reotai НЕ | 
ET R (е) x 


=> Va =(Vo +V,)i = = QVoi УА = 2/0 
Similarly, vg = ox tg 
Where, т = Rcotai - Rj 


- ^ Vo > 
=> Ур =-Vok+ i * Voj 
cota 
y2 
= мв =, V +—— +v = voN2«tan* a 
2 
СОЇ a 
F, 


Ес, ; 
25. a, - апа = [75 32 sinot = oR біп ої 
m 


Ju COS ot = o? Rcosot 


У, = 5L (1- cosot) &v,- Žo sinoat =x, =R(ot-sinot) & y, = R(1-cosot) 


Е 
«v, >= —-,and <v, >= 0 
mo 


26. No external force is acting along horizontal direction 
2T. E = U + K, for a given E, k will be maximum where U will be minimum. 
28. Taking torque about A то 00а = f,/sina + N;£cosa 
Fy 
p e 
FBD of Rod-1 
N2 
mg 
fs B 
FBD of Rod-2 
mg 
>N, = 
^ 2(1+utana) 
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2 05х3х10 — 


F>f, — Fain = femas = HN; => Fin = Fo и 


min 


29. mg - K(2/ - /) - KV 


K(L — /)cos0 = mg 
12 ү? 


mg 
L-2 S 
pU amie 


го 
| 
HEN 
нэ 
| IE 
Ds 
охь 
шы ыу 
го 
Ш 
быз 
го 


Г» 
бил! 
—_ 
| 
т 
г 
ДИ ЕЕ: 
е 
М.У 
м 
ылымы 
1 
= 
м 


30. 


= 0 Ге 
д = macos (1) 


5(M+m)v? = mg(1-cos0)R + Mg dB) 


2 (M+ m)gcos0 = mg(1-cos0) + mg 


= (M+m)cos6 = 2m(1-cos6)+=M 
2 


Chemistry PART - II 


2(1+utana) 2(1+0.5х1) 


SECTION- A 


31. O 


єр but not ideal tetrahedral. 
O 
|| 109228 
2 5 Е 
о || 70 
О 
Ideal tetrahedral 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-PT-I-PCM (Sol.)-JEE(Main)/19 8 


i | 
F 
ш 
5 5 


Trigonal planer 
See-saw 


33. o'2p, (LUMO) 
NOS (HOMO) 


2p 2p 
Тор, s Tapy 
с2р, 
c 28 
2s 2s 
o2s 
o 1s 
1s 1s 
ols 


49. 5,(9)=45, (9) 


C 0 
C -Ca 4Ca 
VD. (moles)... 


initial — 
VD,,, (moles), 


initial 


(32x8)/2 . C-Ca+4Ca 
96 C 


gus 
3 


-а-- 
9 


% decomposition € 100 = 11.1196 


36. ‘Hf’ form interstitial hydride, e.g. НІН ов 
— KH is an ionic hydride 
— SiH, is a covalent hydride 
— ‘Co’ don't form hydride (hydride gap) 


37. Actual boiling point order 
H2S < Нбе < HeTe < H2O 
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38. 


41. 


42. 


43. 


44. 
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On heating 

Ма,О,--2-»Ма,О + 50, 

= №а,О, = О? = it is diamagnetic in nature. 

= Na,O, + CO, ——Na,CO, (Suitable for use in air purification) 
=> Na,O, is good oxidizing agent. 

+4 +6 

S ——> S+ 2e (Oxidation half reaction) 

Cr +3e° ——+Cr* (Reduction half reaction) 

г, Na CrO, is oxidizing agent 

Ед. wt. of NasCrO, (oxidizing agent) = M/3 


2CH, (g)+ 4H,O (g) == 2CO, (g) + 8H, (g) 221) 

CO(g) +H,O(g)—=CO, (9) +H, (а) ... (ii) 

Equation (i) — 2 x Equation (ii) 

2CH, (g) + 29,0 (g) = 2CO(g) + 6H, (g) ... (ii) 
K 


Equilibrium constant for Equation (iii) = —7- 
2 


By multiplying Eq. (iii) by swe get 
CH, (g)+ 4H,0 (g) == CO(g) + 3H, (g) 


K, й K 


.. Equilibrium constant =| — | = 
K K, 


2 = 
2 


Possible value of quantum number of 3d orbital. 
n=3, €=2,m=-2,-1,0, +1, +2 
s = «1/2, - 1/2 


о f xo n=3 pK, =9-7x3=-12 


H-O-Cl п=0 рК,-9-7х0-9 


шу n=1 рК,-9-7х1-2 
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45. n Р 
D 1 
Oo “10 8 
H 0 1 
x=11 y= 10 
Х-у-1 


47 +2 45 42 
46. — MnO; +M**——+MO, +Mn?** 
n-Factor of Mn = 5 
n-Factor of M=3 
Number of equivalent of MnO; = Number of M” 


5 x mole of MnO, = Зх 2 


-. Mole of MnO; = $- =1.2 
47. CH,COONa + HCI ——> CH,COOH+ Nacl 
400 х0.05 100x0.2 
20 тес. 20 тес. 0 0 
0 0 20 тес. 20 meq. 
20 


~. [CH,COOH] = —— = 0.04 M 
500 


pH =< (pK, © 5(4 75- log(0.04)) 


1 
4.75 2| 
-4(975-85) 


= z (4.75 +log(25)) 


=—(4.75+1.4) = 3.075 


vis i= 


48. Uncertainty in velocity 
Av = Ше. 0.4 ms” 
100 


h 
Ax.Ap = — 
р 4т 


h 

4xmx nx AV 

А 6.4x10™ 

~ 4x50x10? x0.4x3.2 
10% 


“абы A 
х 


49. k= zu 23 


iod A;| Кї | 4.606x10°x4x3600 
./ 2.303 2.303 


Ах > 
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=2 x 4 x 3600 x 10? 


= 0.288 
А, | 
—— |= Anti log (2.88) 
A, 
= 1.94 
Fraction remain = Ry = Abi 
A, 1.94 


Fraction decomposed = 1 хоо 


1.94 
0.4845 = .48 


NH,SH(s) NH, (9) +H,S (9) 


At eqm P P 
Poi T 2P 
Kp = P? 


When H5S is added 
NH,SH (5)==е\Мн, (9) + H,S(g) 


(вы) (Pas) 


According to question 


Ps = 3 x Puy = : x 2P = 3P 
Kp = P^ s мн, 
Р? = Py, -3P 
P 
PS SS 
NH; 3 
P 
Р, з 
„M 31:3 
Pu, Р 
Na,CO, + HCl --- NaHCO, «Мас! 
m.eq. initial 212 х1000 20х0.5 0 0 
20 m.eq. 10 т.еа. 
m.eq. after mixing 10 m.eq. 0 10m.eq. 10 т.еа. 
Now, 
Mixture contains Ма>СОз and NaHCO; so it will acts as buffer. 
Na,CO 
арН-рк, sog сеч! 200] 
[NaHCo, | 


= 10.25 + log10/10 = 10.25 


Moles of CaSO, in 200 ml solution = = = 0.25107 
-2 
2. Molarity = 025510 4000 
200 


= 1.25 x 10? molllit. 
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53. 


54. 


55. 


56. 


К.-|Са”|5оғ | 
-(125х102) 


= 1.5625 х 10“ 
ТЕЕ do 2:303 po A 2.308. A, 
K 1/3A, K 2. 
3 0 
2.303 
Е. аана 
S. 


=> 100 тіп = = half life 


-. Time taken for completion of 75% (2t,,) =2 100 = 200 min 


Сг” = 3.87 
n(n +2) =3.87 

=>..n=3 (unpaired е) 

LO Sees sy 2 4(Mn*) 
n(n +2) =3.87 


>~. n = 3 (unpaired е) 


A[A] 4х102 
At 40 


Rate of disappearance of ‘A’ =10° то! s” 


We know 
1 A[A] m А|В| Ёс А|С| 
2 At 2 At 4 At 
.. Rate of appearance of ‘C’ 
AIC АДА 
242.948 
= 2 x 10? mol L” s” 


Here An = -ve 
-. By adding inert gas backward reaction favoured 
— By adding D(g) backward reaction takes place. 
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57. 


и-0 u#0 


F—P н #0 


58. Mass of *H = Mass of !Н + mass of neutron 


= 1.0086 + 1.0078 

= 2.0164 amu 

Actual mass = 2.0064 amu 

г. mass defect = 2.0164 — 2.0064 

= 0.01 amu. 

-. Bond Energy = 0.01 x 931.5 Mev 
= 9.315 Mev. 


59. Diamond 
Resistivity 101 
Standard molar entropy 2.377 
Density 3.513 


60. O 
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Graphite 
1.375 x 10° 
5.740 

2.260 
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Mathematics PART - Ill 
SECTION- A 
61. If lim f(x) = and lim g(x) = m = lim f(x)-g(x) = (т 


62. Volume = x-3?.2.3 = 54n 


63. (p ^q) © (гл а) is equivalent to [~(p ^ q) ~ (гл а)] A [~(r 4 q) v (p ^ а)] 


64.  yexof(x ex) + 1 + 2x = f(x) + f(x?) + 2x f(x) 
y = =x => f(x + x°) + 1 + 2x = f(x) + f(x?) + 2x f(x) 


> f(x) = f(-x) 
65 x'® —1 dx oA | 12x"! - 12x "dx 
x! (x? +3 sext)" 12 (x? +3 42x)" 
1 (x^ +3+2х% is (x +3х° + aj" 
= +С = +С 
12 5/6 10x? 


=> P(x) = х! + 3x° +2 


һ х Xan 
66. f'(x) = lim f(x)e"+f(h)e мэс e^ - f(x) 
=> f'(x) = f(x) + 2хе* > f(x) = хе” 


67. One of them has to be maxima and other minima 
68. There are only 2 points where f(x) has local minima 
Xx, X2 
69. Area = f tanx 5610000 І x19 _ tanx dx 
0 х, 
70. Circle is circumcircle of the triangle 
71. а... = ân + ал-1 
> lim 2 —1+ fim 29 
noo а, noo a, 


И 
Let lim = 


noo а, 
=> (?-0-1=0 


21-45 
2 


> 
72. (х) = g(x) > h(x) =x 


2xydx - x?d 2\2 (2 
ias за! у У) Sy: (xdy + yax) SEE | Е |н») 


у? ху у 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


15 


Apply chain rule 
f(x) is constant function 


cota > 0 


ду 


= +1 =у+х= 0, у-х= 0 
dx 


Substitute x = r sec Ө. y = r tan Ө 
E. - 1 соѕ (віп 0)cos* 0 
r^secodo 2 


=> mj|- 5sin(sino) “S 


> ті? -y7| = sin ©] то 
x 


m we Cy 1/n 
lim S^ ШЫР [ Ци ) d 
M>. n-1| 56 (зу 
n n JU 2 пЗ 
= lim N B -43| = 2n 6m. 
moe c1 2 (л біл 1-2 3 
л л 


ѕіп2х , x |+ 


X жа, 
Іт 2x 2x _9 
хәб т(1+2х) 4 
2х 
1 2 
а-- 
2 uA >a=2 
1 4 
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Jer (4x° +4x? +5х +1)ах = е ((2х +1)(2x? + x) +4x +1)dx = 8% (2x? +х)+с 


For lim f(x) to exist, lim Ғ(х) must be 0 


X00 


2018 2019 
r 
У ( + | 


: r= x = 
lim --а-------2018 
r 
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86. X = 20207, 2n are points of non-differentiability 


87. X= a is point of global minima 
e 


222) >b=2 
b e 


oo -1 
88. Let |= =" “ax 
o (x +1) 
© -1 
Let TN = = [= га 
Ї 0 (1-1) 
= l= 1 =f 1 - dx Е Tt 
22%(х-1) 4 
89. If f(x) is differentiable, then f'(x) should have a unique value at that point 


90. If n(P UMUC) = 100 => п(М AC’) <0 Sn(M’ AC’) = 0 
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FIIT] EE 
ALL INDIA TEST SERIES 


PART TEST - 1 
JEE (Advanced)-2018-19 


PAPER -1 


TEST DATE: 18-11-2018 
Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 


e The test consists of total 54 questions. 


• Each subject (PCM ) has 18 questions. 


e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01- 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (1), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART - I 


SECTION - A 
(More Than One Correct Type) 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


1. The electric field in the space is given by E = Е, (xi + уі >). 


Consider a right circular cylindrical surface whose radius is ‘a’ —|—~ 


and height ‘h’, as shown in the figure. 
Now choose the correct option(s). 


(A) The electric flux through lower circular base is zero. 


(B) The electric flux through upper circular top is ла ҺЕ, 
(C) The electric flux through lateral surface is 2ла ҺЕ, 


(D) The total electric flux through cylindrical surface is 4xa*hE, 


Ans. A,B,C 
Sol. Let, S,, 5: and S; be the surface areas of the lower circular base, upper circular top and lateral 
surface of the cylinder respectively. 
h = f E.d$ - 0 Ni 
ЫР E.dS = na"hE, ...(2) 
фз = f E.d$ - E, f. F.dS ЖЕ) 
a " Р 7 7 2 2 
г.а = (xi yj ЛЕ Hilas =X +Y dé 
a a 


Putting this value in equation (3), we have 
b3 = aE, |, dS = aE, x 2nah = 2na*hE, 


= Total flux = 6, +5 +3 -Эла?Е, 


Second Method 


v- =£ = 3E,- Р. = р-ЗаЕ, 
80 80 


Q,, = Total charge enclosed within the cylinder = ла?һр 
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Sol. 


3 AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/19 


= 3na*he,E, 


Total flux = 9e = Зла?ћЕ, 
80 


Consider two current carrying loops in x-y plane, carrying current |, and 1 respectively as shown 
in the figure. 


Now consider two arbitrary elementary current elements AB & CD of lengths аг, and аг, on the 
loop-1 and loop-2 respectively. Let dF,, be the force which the current carrying element 1,47, 

exerts on the current carrying element 1,47, & F,, represent the net force оп 1% loop by the 27 
loop, developed due to interaction between current carrying loops. Similarly dÈ, be the force 


which the current carrying element l,d/, exerts on the current carrying element 1,47, & F, 


represent the net force on 2" loop by the 1° loop, developed due to interaction between current 
carrying loops. Choose the correct option(s) 


dB,, = Magnetic field at any point on the elementary element AB due to current carrying element 


Ho. „а? x ie 
4n гъ 


_ ay 147, x 
аб, = di, хав, =| #2 | Ы 
т 


о. 
ол 
IS 
Il 


ТЭ 


3 
he 


The force dF, will be in the plane of loop and perpendicular to the current carrying element |,d/, 
(say along p,; ). 


Similarly dF,, = 5 [Say along р,,] 
4n 
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Б, is not parallel їо р,,, in general 
So, ЯБ, + dF,, 0 


М dé, x (d£, xr, 
But Ё, Fore f | 1 (4t, 2| 
4n Ls fi 
F. Holle ү 
21 . 
4n г, М гр 


3. Consider an isolated sphere of radius ‘b’, made of a material with permittivity e; and electrical 
conductivity y, whose volume charge density varies with time t and is given as 


pe" if O<r<a 
p= : 
0 if а<г<о 


Where т= 20 and0<a<b. The spherical layer between radii ‘a’ and ‘b’ is neutral. Then choose 
Ү 


the correct option(s). 


3 
а ро 


(А) Тһе surface charge density at outer surface of sphere is Bb? at t = «/n2. 


(B) The total current in the region 0 « r « a increases with the radius. 
(C) The electric field in the region b « r « © is independent of time. 


(D) The total current in the region a « r « b is independent of radius. 


Ans. B,C,D 
4n 3 E: bes 
Sol. Q(t)- аре = Qe if O<r<a 
0 if a<r<b 
Here Q, = азр, 
According Gauss’ Law, we can write 
-t/t 
ae й берда 
тєра 
-t/t 
E = soe if а<г< b 
TE gl 
D z if b«r«o 
тео! 


Using conservation of charge we сап write surface charge density at the outer surface of sphere 
as, 


Q, = Q (t) Qo -t/ 
== Бин: 1 T 
4nb* 4nb* | 5 ) 


[o] 


If t2 n2 = 1-e""? => 
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4 s 1 1 aP 
So, кы Po bm aS ae 
J = current density = yE 
| = current = Jnr? 
Hence in the region 0 <r <a, the volume is source of conduction current while the region a < r < 
b has no source of conduction current. 


The variation of potential along x-axis is shown in the figure. The potential does not vary along 
the y-axis or z-axis. Ignore the behaviour at the end points of interval. Now choose the correct 
option(s) for given interval -3m < x < 3m. 

V,(in volt) 


(A) The greatest absolute value of E, is 25 V/m. 
(B) An electron is released at point (— 1m, 0), it will move along positive x-axis. 
(C) A proton is released at point (1.5 m, O), it will move along positive x-axis. 


(D) An electron is released at point (— 2.5 m, 0), it will move along positive x-axis. 


A,D 
Е, 

а ул 220 
811408 NE NE 
A Macc eae ыы, 
221 MEM M 

-3! -2' 4: 0| 1: 2: 8 
RENE MEME MN em 
| | 35 | | | 
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Ans. 


Sol. 


Three point charges аге Кері at points А(0, 4a), О(0, 0) 
and B(0, —4a) as shown in the figure. 


(0, —4a)B 
+ 


3Q 


(A) Work was done on the external agent who assembled these charges in moving them 
from infinity to the point. 


(B) The electric field at point P is E. EE. i -Eji then E, is negative and E, is positive. 


(C) Тһе electric field at point P is E, =E,i+E,j, then both E, and Ey are negative. 


(D) A positive charge 29 has to be put at point P to make the potential energy of system 


of all four point charges to be zero. 


А, С 
Potential energy of the system is negative so option A Ез 
is correct 
des poo p CAO ЕЭ А 
9 5 2b. .. 4. a SUR. 
5KQ КО 3 ЗКО 3 -5KQ 24КО Ey 0 
E + х--- x—- «0 


+ 
* 9 5 5 25 5 9 125 
-КӨ 4 ЗКӨ 4 -8КӨ 
= х—+ X= 


E E2 
” 5 5 25 5 125 
-25Q* 150° 5xQ -5Qx -15Q? ЗОх 
+ + + + + =0 
4 8 5 3 4 5 
-65Q° 8Qx 50х gj, (24-25)x 65Q х. 265х150 
8 5 3 15 8 8 
In the circuit shown in figure, the switch S is closed at the moment t “a R 
= 0. At the moment t = RC/n2, the currents through both resistors ГІ ee 
are found to be ‘I’. Then choose the correct option(s) 
SOTTO AWW 
L R 
7-41| 
у 
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V 
B [= — 
(В) ЭВ 
L 
C В = ,/— 
(С) 2C 
L 
D — 
(D) C 
Ans. B,D 
Rt L 
Sol |, -Hizo | and , Мет 
R R 


According to question at t = RC/n2, we have 


Rt t 


Rt t Rt а 
| == МЕ et НАЛ Dice ен ыыы Лы ын (1) 
R R 


t 
Given t = RC/n22 e ™ = е"? = ; , Putting this value in equation (1), we have 


Rt Rt 
iet ati gt = 1. PU то Reena = me 
2 20s sxe L 
7. A loop is formed by two fixed parallel conductors connected 


by a solenoid with inductance L = 2H and a conducting rod of 
mass m = 8 kg which can freely slide without friction, over the 
conductors. The conductors are located in a horizontal plane 
and in a uniform vertical magnetic field B = x Tesla directed 
into the plane of the paper. The distance between the 
conductors is / = 2 m. At the moment t = 0, the rod is 
imparted an initial velocity vo = 2 m/s directed to the right. The 
resistance of loop is negligible. Choose the correct option( s) 


(A) The rod will perform periodic motion, but not SHM 
(B) The rod will perform SHM 


(C) The time period of oscillation of rod is 4 s 


4 
(D) The amplitude of oscillation of rod is — metre. 
л 


Ans. B,C,D 
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Sol. Suppose that at any instant of time, velocity of the rod is v 
towards right. 
The current in the circuit is i. In the figure, 
V,-V, = V,- V, 

i.e. Ldi = Bldx 
Integrating, we get Ш = Blx 
Magnetic force on the rod at this instant is 

В2/2 

— xX ... (i) 


Since, this force is in opposite direction of v , so from Newton's second law we can write, 


Фх B? 
m| —— | = -——x 
dt? L 


Comparing this with equation of SHM, i.e. 
Фх 


F, =i/B = 


dg +27? > х = Азіпої > v = Aocosot... (1) 

BI 
We have, о = —— 
ут. 

бог 226 5.5 9*6 46 

Ф БІ лх2 
Att=0, v=v, > v,= Ao >A Yo ын 
[0] T 


(Matching Type) 
(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 


options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer 8, 9 and 10 by appropriately matching the information given in the three columns 


of the following table. 


Two moles of an ideal mono-atomic gas is 
taken through a cyclic process ABCA as 
shown in the V-T diagram. In the process 
BC, Ту? = constant. Answer the questions 
by referring to the data in the table. 


(Take /n(2) 0.7) 


То- 300К  4To-2 1200K 
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Column —1 shows the processes. Column —2 shows the work done in that process and Column 
—3 shows the energy supplied in that process. 
Column - 1 Column - 2 Column -3 
() |A>B (i) |1800R (P) | -1800 В 
(I |Boc (ii) |-1260В (Q) | —3060 R 
(0) | СА (ii) | 900R (В) | 4500 В 
(М) |В-С-А-В (iv) | 1440R (S) | 1440 R 
8 Pick a combination in which work done is maximum 
(A) (1) (i) (R) 
(B) (10 (i) (P) 
(C) (ІІ) (iv) (S) 
(D) (11) (ii) (R) 
Ans. A 
9 Pick a combination іп which thermal energy supplied is maximum 


(A) (ПІ) (йі) (P) 
(B (ІМ) (йі) (S) 


Апв. С 
10 Pick а correct combination 
(A) (0 (ii) (P) 
(B) (0 (ii) (Q) 
(C) (ІМ) (iv) (S) 
(D) (1) (0 (Q) 
Ans. C 


Sol.8-10. The equation of the process BC is 


TV? = constant 
PV? = constant 


Molar heat capacity of the gas in the process BC is 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,.fiitjee.com 


AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/19 10 


The work done by the gas during the process BC is 
_nRAT _ 2R(-900) 
1-х 1-3 


ЛО, -пСрАТ-2х ЭН (1200 -300) = 4500R 


АМ, -9008 


АС,, =NCAT -2хВ(300-1200)--1800В 


АО = AW, = ПАТ, ЦЭ -28300(-3/02)--1800Нх0.7--12608 
0 


AW, усе = AQ, us = АО + ЛО + ЛО д = 4500R-1800R-1260R = 1440 R 
AW, 1440R 
Efficiency, n = — x100 = 100 = 32% 
Шашы á 45008. 


supplied 


Answer 11, 12 and 13 by appropriately matching the information given in the three 
columns of the following table. 


R 
жуг 
is Ros i 
VS T Ён, E 1 
C n Ч 
Ті Jii K "D 
2: 
qi is the initial charge on the capacitor. The key K is closed at t = 0 
Column - 1 Column - 2 Column – 3 
Battery Resistance Capacitance & Initial 
charge 
_ А В; = = 5 О C=5uF 
() | Vp = OV 0 1в:100 (P) qi = 0 
R;=5Q 
(I) | м = 30 V (i) |В,-100 (Q) 0 HF 
R-100 iis 
Ri = 100 7 
(II) | Vp =-30 V (ii) | Вь-50 Bs ub А 
R-100 diria 
_ ; уз я C = 20 uF 
(IV) | Vp = 60V (iv) |Ві-Но-В-100 (S) qi= 100 pC 
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Ans. В 
12. oe of the following cases will the net charge flowing through the capacitor be equal to 300 
uC? 
(A) (10 (i) (S) 
(B) (1) (ii) (R) 
(C) (М) (i) (S) 
(D) (ІІ) (іі) (P) 
Ans. C 
13. In Men case will the current through R decay exponentially to zero with a time constant of 0.2 
ms? 
(A) (1) (ii) (Q) 
(B) (1) (йі) (5) 
(C) (10) (i) (R) 
(D) (0) (іі) (Q) 
Ans. В 


Sol.11-13. V, -i,R-i,R, =0 
LR, -q/C+i,R, =0 


With i, = л 


Substituting the given values, we get the result. 


SECTION - C 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. Inner surface of a cylindrical shell of length / and of material of 
thermal conductivity k is kept at constant temperature T, and outer 


surface of the cylinder is kept at constant temperature T, such that 
(T, > T, ) as shown in figure. Heat flows from inner surface to outer 
surface radially outward. Inner and outer radii of the shell are R and 
2R respectively. Due to lack of space this cylinder has to be 
replaced by a smaller cylinder of length >. inner and outer radii 5 


and R respectively and thermal conductivity of material nk. If rate 
of radial outward heat flow remains same for same temperatures of 
inner and outer surface i.e. Т, and Т, then find the value of n. 
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Ans. 4 


Sol. Since rate of heat flow remains same in both the cases, so 
Ї dx 7 dx 
ARETE ВиК(2лх)с 

7 2 


=> ПК-4К >n=4 


15. If the reading of the ideal ammeter connected 10У 4V зу 6V 
in the given circuit is tJ ampere, find the 


value of n. Assume that the cells have 100 80 40 20 
negligible internal resistance. 


Ans. 3 
8 2 2 6 10 V 4 У 8У 6 V 
Sol l=h+l2+l3+lą = —-=+—-= 8V 
x ME MEE 0287-4232 Г-10) 
32-10-20-120 -78 
- Атр 

40 40 00 Їзо |p 40 n 20 Е (9 1 

16. To disperse all the mass of the Earth to infinity against its own gravitational field would require 


2.4 х 1032) of energy. Mass of the earth is 6 x 107% kg and radius of earth is 6400 km. Since earth 
is mostly iron, therefore, its specific heat capacity is about 500J kg! K^". Assuming that the earth 
was formed by very cold objects falling from a great distance away, if its maximum possible 
temperature soon after its formation is т x 10^ К. Find the value of т 


Ans. 8 


Sol.  2.4x10% = 6x 10™ x500x T 
24x10. 4x10" 
500 


T = 8x10*K 


17. A conducting sphere of radius a is in side a hollow 
conducting sphere of radii 2a and 3a as shown in the 
figure. The inner sphere is earthed. The capacitance of 
system of sphere and hollow sphere is 5zke a. Find the 
value of k. 


Ans. 4 
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C, -12ле;а її 
4 
oe лє (б ха) _ ба 
b-a -- -- 
А В 


Сы = C, +C, = 20лва | | 


A current | = 20 ampere flows through a wire shaped in the form of an infinite parabola of latus 
rectum 4a (a = 1 mm). If the magnetic field at the focus of the parabola is т\т х10`? tesla, where 
т and p are the positive integer, less than 9. Find the value of тх В. 


6 


The magnetic field at the focus P of the parabola is 
given by the Biot-Savart law: 
5 Uy Idi xf 
B-— | 
д) r° 


Where fanddl, are as shown in figure. The 


direction of B is perpendicular to the plane of the 
parabola and out of it. We note that 
di x F| _rdésina rdO do 


гЗ гЗ rê r 


27 


Therefore, B = (ug 4x) f. (90 /г). The equation of the parabola is r(1—cos0) = 2а, so that 


p. Hol 


= qo =H |. 4xnx10 x20 
4n 


= 2nx10? tesla 
2a 4a 4x10° 


0 
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Chemistry PART - II 


SECTION - A 
(More Than One Correct Type) 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


19. Which of the following statement(s) is/are incorrect? 


(A) Major part of energy needed for the heterolysis of C — X bond in 5,1 reaction mechanism 
is obtained by the solvation of X by polar protic solvent. 


(B) Greater solvation of attacking nucleophile and poor solvation of transition state promotes 
the reaction by Sy2 mechanism. 


(C) Increase in the number of phenyl ring at C of C — X causes a shift in mechanism from 5,1 
to 5,2. 


(D) Allyl and benzyl halides shows both Sy1 and 5,2 reaction. 

Ans. B,C 

20. Select the correct statements: 
(A) NH» - МН» does not give Lassaigne's test for detection of nitrogen. 
(B) HCOOH gives (+ve) НОС!» test. 


(C) a- D-glucopyranosyl-p-D-fructofuranose shows muta rotation. 


О О 
i i 
(D) NH, - C- NH - C- NH, gives Biuret test. 


Ans. A,B,D 


Sol. HgCl, +HCOOH—4> Hg * CO, + 2HCI 
(Grey deposit) 


21. CH3 


HINH (А) ©з › Product 
Which of the following product can be obtained as major product(s) in above reaction? 


(A) П б 
H—C—CH,—C—H 


(B) О 0 


| 
НаС--С--СН;-С-н 
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HsC—C—CH,—C—CHsg 


Ans. A,B 


її 
гам 25 > H3C—C—CH,—C— 
O O 


| | 
—C—CH,—C—H 


22. The major product A and B in the following reaction sequence are: 
O 
A (i) NaBH 
“Ж (Dimer) (А) (ij ron (B) 
(A) Ї 
О 
(В) О 
Jon 
l X 
(D) 
Cw 
4 
О 
Ans. В, р 
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Sol. 


23. 


Ans. 


Sol. 


24. 


О 
Г Ї 
А 
О | О 
NaBH, 
OH 


H OH 
/ 
Gx H 
СН, TsOH | 
idet oc s 
о Ч о 
О 


Which of the followings will give cyclic product upon heating? 


(A) Zook 
H3C—CHa— CHa— CHz—HC.. 
OH 
(B) Б 
H4C—CH——CH;—CH;—CH;——CO0H 
(C) E 
H3C—CH,—CH——CH,—CH,——COOH 


(D) OH 
H3C-—CH»—CH»—HC CH,——COOH 
А,В,С 
A will form lactide 
О 
\\ 
C—O 
HgC4-HC fH C4Hg 
O——G 


B, C form lactone 


C 5287 
о HsC О О 


H3C О 2 


Which of the following are correct statements? 


(A) In carboxylate, nucleophile prefer to attack on acyl carbon while in sulfonates nucleophile 


prefer to attack on alkyl carbon. 


(B) Carboxylate anion is stronger base than sulfonate anion. 


(C) Sulfonate anion is a better leaving group than carboxylate anion. 
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(D) Carboxylate anion is a better leaving group than sulfonate anion. 
Ans. A,B,C 


Sol. O 


20 


О 
Н-5--0Н —“ , —}—о- + R'-Nu 
О 


Sulfonoic acid is stronger acid than carboxylic acid. 

25. Which of the following statement(s) is/are correct? 
(A) Sucrose has a pyranose and a furanose ring hold together by glycosidic linkage. 
(B) Maltose has one glycosidic linkage and free hemiaccetal form 


(C) Glucose, fructose and galactose forms same osazone 


(D) AG? for reaction, a — D - Glucose ——— В - D - Glucose, is positive . 


Ans. A,B 
Sol a — D - Glucose —— В - D - Glucose 
36% 64% 
ыг 81:25:15 54:27 
36% 9 


AG? = -2.303RTlogk,, = -ve 


(Matching Type) 
(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q. 26, Q. 27 and Q. 28 by appropriately matching the information given in the three 
columns of the following table. 
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Column 1 Column 2 Column 3 
(1) (i) NH2 (P) | Give рр. when 
(i) CH4 -CH; -СН,-СІ/Апһуа. АС treated with Br2/H20 
(ii) О, /hv гр 
(iii) н“ 
(1) (1) (Q) | In presence of strong 
—— Ви 2. И базе self 
[9] ? : : 
ҮР disproportionation 
(ii) H-C-H/H x 
(ii) РСС © reaction takes place 
(111) (iii) OH (В) | Form foul smelling 
BONN y compound with 
и ea CHCI,/NaOH 
ii) H-C-H/H 
iii) РСІ, 
(iv) МН; 
(IV) (м) | НрС--МН; | ($) | Form acetyl 
(i) CHSCI/AICL, derivative with 
(ii) Cla, hv О 
(іі) Мамн, 1 
R-C-Cl/Pyridine 
26. Which of the following combination is CORRECT for I ? 
(A) (0) (i) (R) 
(B) (0 (iii) (P) 
(C) (I) (ii) (P) 
(D) (0 (i) (Q) 
Ans. B 
27. Which of the following combination is CORRECT? 
(A) (1) (ii) (Q) 
(B) (II) (ii) (R) 
(C) (IN) (ii) (R) 
(D (ІМ) (i) (Q) 
Ans. A 
28. Which of the following combination is CORRECT for IV ? 


(A) — (IV) (i) (P) 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


19 AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/19 


Ans. B 


Answer Q. 29, Q. 30 and Q. 31 by appropriately matching the information given in the three 
columns of the following table. 


Column 1 Column 2 Column 3 
(I) | Novolac (i) OH (P) Cross linked 


/ 
HoC — CH— CH» 
O+ | | | 
OH OH OH 
Ó 
COOH (R) Branched 
chain 
HsC——CHp 
+ | | 
OH OH 
COOH 


(IV) | Glyptal (м)| МН; (S) | Fibre 


© + Formaldehyde 


29. Which of the following combination is CORRECT for Glyptal? 
(A) (ІМ) (ii) (P) 
(B) (ІМ) (ii) (Q) 
(C) (ІМ) (ім) (P) 
(D (1) (i) (P) 
Ans. A 


(M) | Bakelite (ii) (Q) Linear chain 


(Ш) | Dacron (iii) 


30. Which of the following combination is CORRECT for Bakelite? 
(A) (11) (0 (Q) 
(B) (11) (i) (P) 
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Ans. 


31. 


Ans. 


(A) — (IV) (ili) (P) 
(B (D (iv) (P) 

(C) (ІІ) (йі) (S) 
(D (ІІ) (йі) (S) 


SECTION - C 
Single Integer Answer Type 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


32. 


Ans. 


Sol. 


33. 


Ans. 


Ф 
cr т юэ cr 
Br EtOH + 
А B C 


1.99 gram of A on above reaction produces 1.062 gram mixture of B and C ratio of 2 : 1. if 
percentage of B formed will be x 96 then find the value of x/10. 


6 


The theoretical yield will be — VL = 1.18 gram 


Hence percentage yield will be — NC x 100% = 9096 


Hence, B formed will be = 90% x = = 60% 


Х = 6. 
NH; PY 
CX A —— s 
COOH 


What is the double bond equivalent of B. 


6 
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34. 


Ans. 


Sol. 


35. 


Ans. 


Sol. 


36. 


Ans. 


Sol. 
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SS 
ea —- a S 
| 
СООН 


How many of given below compounds will form red colour with HNO; and followed by addition of 
NaOH? 


(СН:):ОНМО,, CH3CH2-NOsz, (CH3)3NOz, 


| 
--М 
(QA 9; (CC). 


' H3C—HC—NO» 


CH, - CH, - NO, — ">> CH, б NO, —*?". СН, -C - NO 
N— 


OH N—ONa 
Nitrolic acid Red colour 


Find the number of nucleophile whose nucleophilicity is greater than pyridine in Sy2 reaction 
RS.,ArS ,, CN ,OH ,F ,NO; 


5 
RS.,AIrS ,., CN,OH. 


(i) (Ph) Р=СНСООЕ! 
Ph - CHO (ii) ЧАН, Et,0-78° C 5) 


2 (i) TsOH 
! яа 5521) 


How many oxygen atoms are there in В. 


2 


О 
ll 


C 
› р МУ Той ча y ру SH 
(А) 


Ph — CHO_LPhlsP=CHCOOE! 
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Mathematics PART - III 


SECTION - A 


(More Than One Correct Type) 
This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


37. If obtuse angle bisectors of the lines tan? bx + 4y + 7 = 0 and x+ rere y+2=0; б е Ё: х) is 


ЕРЕ. 4 


Vtan*b+16 1 , tan’b 


, then b can lie in the interval 


16 
T T 
A --,--- 
"e 4 z) 
T 
B -—,0 
() | | 
T T 
C ЭРЧ emu 
e) 12 z) 
T T 
D —, — 
(0) 12 z) 
Ans. A,B,C 
Sol. аа + bibe <0 
2 Зап? b + tanb < 0 
2200 
4 
38. The global minimum value of 


|cot x — 1| + |cot x — 2| + |cot x — 31| + |cot x — 32| + |cot x – 24| + |cot x — 5| + |cot x — 6| 
+ |cot x — 17| + |cot x — 8| + |cot x — 9| + |cot x — 10] + |cot x — 11| + |cot x — 12| 


occurs at x =sec | B , then INCORRECT statements is/are (where [.] denotes the greatest 


integer function) 
(A) vVa+p=31 


(B) [a + p] = 18 
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Ans. 


Sol. 


39. 


Ans. 


Sol. 


40. 


Ans. 


Sol. 


23 


А, В, C, D 


Minimum sum occurs at cot x = 10 


(B) (412 - /3)- == 


л 2tan'! B ‚ x<-2 


-2tan"| | ‚ Хэ? 


2tan' B ; —2<x<2 
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Minimum value of (2x? +2x +1+V2x? —10x+13 is Jo , then 


(A) о is an even number 

(B) sum of digits of a is 2 

(C) number of prime factors of a is 2 
(D) number of prime factors is 3 


А,В,С 


Mesh -(в-2-2) - (о-2) +(a+2-5) 


Line is y = x + 2 and P(a, a + 2) is any point on this line and A = (2, 5) and B(-1, 2) 
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41. Let ABC be a triangle and D be the mid-point of side BC. Suppose ZDAB = ZBCA and ZDAC = 
15°, then 


(A) ZADC is obtuse 
(B) ZADC is acute 


(C) if O is the circumcentre of AADC, then AAOD is equilateral 


(D) if O is the circumcentre of AADC, then triangle AOD is isosceles 
Ans. А, С 
AD Вр CD AD 
Sol. т oe RT ~ 
sinB sina sin(15?) sina 
Finally, we get ZADC is obtuse 
42. A hexagon inscribed in a circle has three consecutive sides of length 3 and three consecutive 
sides of length 5, and then the radius of the circle is 
7 
(A) = 
43 
5 
B 228 
(В) р 
(C) 2/3 
(D) 4 
Ans. A 


Sol.  Letthe hexagon be ABCDEF with AB = BC = CD = Запа DE = EF = ҒА = 5 
So, ZAOB = ZBOC = ZCOD = a and ZDOE = ZEOF = ZFOA- В 
So, a + B = 120? 


Now, 3 =2rsin( 4) and 5 = arsin È) 
2 2 
. (120°—a 9 3 7 
5=2 ; Б=г| [3] 1 ; T = — 
sin 2 | | | > 48 


20 20 а. 
43. S=% tan" B , then S is equal to 


8-10-1 
(A) 1007 
(B 300 
(C) 4007 
(D 2257 
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20 20 fa т л 
So. 5-У $ tan B - (204) 2190 - 100 


В-1о-1 


(Matching Туре) 
(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 


columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q. 44, Q. 45 and Q. 46 by appropriately matching the information given in the three 
columns of the following table. 


Column-1: contains the curve; Column-2: number of irrational points on the curve; Column-3: number of 
integral points on the curve (irrational points means both coordinates are irrational and integral points 
means both coordinates are integer) 


Column-1 Column-2 Column-3 
(1) Keg Ж (i) infinite (P) 2 
9 4 
(1) Xay (ii) 800 (Q) 4 
(Ш) х-у?-(200)2 (iii) 200 (В) 30 
(IV) x* у? = 2401 (iv) 16 (S) 100 


44. Which of the following combination is CORRECT? 
(A) (ІМ) (i) (P) 
(B (ІМ) (i) (R) 
(C) (ІІІ) (i) (Q) 
(D (ІМ) (ii) (S) 
Ans. A 
45. Which of the following combination is CORRECT? 
(A) (IID) (i) (Q) 
(B) (11) (ii) (R) 
(C) 011) () (R) 
(D) (00) (P) 
Ans. C 


46. Which of the following combination is INCORRECT? 
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(A) — (IV) (i) (P) 

(B) (110) (i) (Q) 

(C) (1I) (i) (P) 

(D (V) (ii) (S) 
Ans. D 


2 
Sol (1) For agi =, (35 cose, sing) 


Let tand=k/35 = У35 SE 
11--35к2 1+35k 


2 
Let ESK ки кё kel 1 
85 85 


(k' -K)(k' +k) = E infinite possible ways 


(1) For x? — y? = (200)?, (x — у)(х + y) = 24 x 5* 
Let (x > 0, y > 0) assign one 2 to each (x + y) and (x – y) 
3x5-1_ 7 


Now, number of ways = 


So, total integral points = 30 
(IV) Number of integral points on x^ — у“ = 2401 is 2 


Answer Q.47, Q.48 and Q.49 by appropriately matching the information given in the three columns 
of the following table. 


Column-1: contains conics; Column-2: number of common tangents; Column-3: number of common 
normals 


Column-1 Column-2 Column-3 

() 2y = 2x – 1 and 2x" = 2у – 1 (i) 0 (Р) 0 
(ll) (у-1)- ЖЫ zj and 

2 (ii) 1 (Q) 1 

» 53 " 
9 + з ) 1 

(Ш) х2= у 2 апау + х2 2х +3= 0 (iii) 2 (R) 2 
(IV) y* = -4x and x“ = -4y (iv) 3 (5) 3 


47. Which of the following options is the only CORRECT combination? 
(A) (0 (iv) (Q) 
(B) (0) (iv) (S) 
(C) (ІІ) (i) (5) 
(D) (1) (ii) (S) 
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Ans. 


48. 


Ans. 


49. 


Ans. 


Sol. 
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A 

Which of the following options is the only CORRECT combination? 
(А) (IV) (i) (Q) 

(B) (ІМ) (i) (P) 

(C) (ІМ) (ii) (Q) 

(D) (0 (iv) (P) 


Which of the following options is the only INCORRECT combination? 
(A) (1) (iii) (Q) 

(B) (10 (i) (S) 

(C) (II) (ili) (S) 

(D) (ІМ) (ii) (Q) 


() 2у? = 2х – 1 and 2x? = 2y – 1 
Equation of tangents are y = m(x - з) + ын SS 
2) 4m 
and y = mx- m? respectively 
2 4 


m 1 1m? 


So, + = 

2 4m 2 4 
This equation has 3 real and distinct roots i.e., 3 common tangents 
For common normals they are symmetric about y = x 
So, only one common normal 


.m?-2m?-2m + 1 = 0 


2 2 


х. ae 4 х у 
Il) After shifting at origin, we get y? = —x and —+24 = 1 
(1) 9 9 get y B 913 
2 1 m(a? -b?) 
Equation of normals are у-тх---т---т? and у = тх + 


43 B Va? + b?m? 


5 m = 0, +1. Hence, 3 common normals 


So 2 m+ l m om 
^43 УЗ Мә +3т? ` 
2 


(III) y = x? and y = -(x — 1)? equation of tangents are y = mx – T 


2 
and y =m(x-1)+ т respectively 


So, we get m = 0, 2; 2 common tangents 


| 1 1.1 
Common normals: equation are y =mx+—+ and y mx-m- —;-— 


2 4m? 4m? 2 
So, we get 2m? + 22+ 1 = 0 only опе real root is 1 common normals 
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(IV) y = —4x and х? = —4y 
Number of common tangents will be same 
For у? = 4x and x° = 4y only one common tangents 
Common normals: 2m + m? = ЖАН 
т 
f(m) = m? + 2m? + 2m? + 1 only one root negative 
So, only one common normals 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 5 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


50. 


Ans. 


Sol. 


51. 


Ans. 


Sol. 


52. 


Ans. 


Sol. 


If a chord AB of the curve y = шээс is anormal to the curve at a point A, subtending an angle 0 


at the point P(2, 3). Then the value of SIS SPA) is equal to 
І y 9). valu ee u 
: sin(0+ ZPAB) оо) 
3 
Shift the curve so that centre is origin, xy = 4 
-1. 1 E 9 1-t 
15 .. MOA) ОВ у= zo to tan0 - z 
1 1 2 1 
P-a (4524 
Also, tan( OAB) = —— 
1+1 о? 
. tano EE 
` tan(ZOAB) 
: sin(0-A) _ 
'sin(0-A) - 


Assuming that no three circles passing through same points and every two circles intersects in 
two distinct points. If the number of regions that points are created by 7 mutually non over-lapping 
circles in a plane is 11k, then k is 


4 
Tu 2 Ta-i- 2(n— 1): n22 
T,2n-n«2 

Т;= 72-7 +2 = 44 


The combined equation of the principal axes of the hyperbola 2x” + 12xy – 7y? – 16x + 2y – 5 = 0 
is ax? + 2hxy + by? — x + 7y + с = 0, then |a + b — 2h + с| is equal to 


6 


с = (1, 1); The axes are the bisectors of the angle between the asymptotes 
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53. 


Ans. 


Sol. 


54. 


Ans. 


Sol. 
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(х-1/-(у-1/ 2-(-7) 
(x-1)(y -1) 6 
2x* – 3xy - 2y! - x + 7y - 320 


So, 


2 2 


From the point (1, 1) normals are drawn to the ellipse ae = 1, then locus of conormal points 


iS A4Xy + Ах + Азу + Хас - ау” + Xe = 0, then Ay + Лә + Ag — Ag — As — Ag is equal to 


0 


Equation of normal at P(x1, уі); EE ella A 


> (a? —b*)x1y1 + Бух; – а?ху; = 0 
Point (h, k) lies on it 

So; (a? – b*)xyy1 + b°kx; — afhy; = 0 
Similarly, for points Q, R and S are 
(a? — b?)x2y2 + b°kx2 — ahy; = 0 

(a? — b*)xsy3 + b?kxs — a?hys = 0 and (a? – b*)xay4 + b°kx, — ahy; = 0 

Thus, P, Q, R, S lie on the curve (a? — b?)xy + b?kx — a*hy = 0 i.e., 5xy + 4x – 9y = 0 


Three circles C4, С» and Сз with radii 2, r, 8 respectively are given. They are placed such that C» 
lies to the right of C; and touches it externally, C3 lies to the right of C2 and touches it externally. 
Further, there exist two straight lines each of which is a direct common tangent simultaneously to 
all three circles, then ris 


4 


r= 2x8 
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General Instructions: 


e The test consists of total 69 questions. 

• Each subject (PCM ) has 23 questions. 

• This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

• Each Part is further divided into Three Sections: Section-A, Section-C & Section-D. 


Section-A (01 - 03, 24 - 26, 47 - 49) contains 9 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (04 - 08, 27 - 31, 50 - 54) contains 15 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and - 2 mark 
for wrong answer. 

Partial M arks +1 for each correct option provided no incorrect options is selected. 


Section-A (09 - 10, 32 - 33, 55 - 56) contains 3 paragraphs. Based upon paragraph, 2 multiple 
choice questions have to be answered. Each question has only one correct answer and carries +3 
marks for correct answer. There is no negative marking. 


Section-C (11 - 20, 34 - 43, 57 - 66) contains 30 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 


Section-D (21 - 23, 44 - 46, 67 - 69) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer and - 1 mark for wrong answer. 
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Physics PART -I 


SECTION - A 
Single Correct Choice Type 


This section contains 3 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


Ans. 


Sol. 


A conducting disc of conductivity с has radius а and thickness 8. A uniform magnetic field B is 
applied in a direction perpendicular to the plane of the disc. If the magnetic field changes with 
time at the rate of dB/dt, then the power dissipated in the disc due to the induced current. 


(A) 18oa* dB Я 
8 dt 
(в) ndoa* dB 4 
12 \dt 
(с) ndoa* dB 8 
4 dt 
(D) ndoa* dB 1 
6 dt 
A 


Consider two circles of radii r and r + dr concentric with the disc 
(0 « r < a) (figure). The induced e.m.f. in the circular path of 
radius r is 


£ B (nr^B) = —nr? 8. 
dt dt 
The resistance of the circular path between radii r and r + dr is 
1 2nr 
R = ea at) 
c баг 


The length of the path being 2лг and the cross sectional area of 
current flow being ddr. The power dissipated inside this path is 


2 2 
dP == (28, гаг. 
R 214 
The total dissipated power Р is 
2a 4 2 
P - (8. [rar ша. EJ | 
2 (а 8 dt 


0 
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2. In the circuit shown in figure, the switch ‘S’ is closed Li Ri 

att = 0. The value of current in the resistor Rs, when it RTI MANY | 

becomes steady (as compared to the steady current = in ін, 

before closing the switch 5) Е Ї 

2 
5 

(A) Increases 

(B) Decreases 

(C) Remains constant 

(D) Becomes zero 
Ans. В 

; E 
Sol. Initial current in Rs, i; = 
R,+R, 
Final current i, = 5 ар MM а= 
R RR, 8,-8, 8В,В,-8В,)-8,8, 
А, +R, 
E 
ца 
-14-8,-8, 
Н, 

As i; < 1, so current іп the resistor Вз will decrease. 

3. A straight segment OP of length L of a circuit carrying current | ampere is placed along x-axis. 


Two infinitely long straight wires A and В each extending from z = -о to +o are fixed at y = –/ 
meter to y = +/ meter respectively. Wires A and B, each carry current | ampere along positive z- 
axis. Given that O is origin of the coordinate system. The magnitude of force on segment OP is 


2 
(A) 20 011 rj 
2 


Ans. В 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II (Paper-2)-PCM-JEE(Advanced)/19 4 


Sol. Net B at distance x from O along x-axis 
stol 
21.1 


2с050 


> F= [dr = 20 locos Gdx 
221 
u E 
= 0p 14— 2 
2n 22 


(One or More than one correct type) 


This section contains 5 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


4. Logarithms of reading of pressure and volume for an log P(kPa) 
ideal gas were plotted in the graph. By measuring 
the gradient it can be shown that 


(A) The gas may be Mono-atomic 

(B) The gas may be Diatomic 

(C) The process is an adiabatic change 

(D) The process is an isothermal change. 
Ans. B,C 


бо. logP=mlogV+C 4440) 
Where С is constant and m is slope 
-|858-540| 
718.10 -3.30 
So, from (i) РУ!“ = K (constant) 
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Ans. 


Sol. 
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In a RLC series circuit shown in the figure, the (Và) 
readings of voltmeters V4 and V2 аге 100 V and 120 R Ё C 
V respectively. The source voltage (V) of WWW оо || 


alternating source is 130 V. Mark the correct 


option(s). ©) 


(А) Voltage across resistor, inductor and capacitor аге 50 V, 86.6 V and 186.6 V respectively. 


(B) Voltage across resistor, inductor and capacitor are 50 V, 86.6, 206.6V respectively. 


(C) Circuit is capacitive and power factor is > : 


(D) Circuit is inducting and power factor is 2. 


B,C 


Let voltage across resistor, inductor and capacitor be Ур, V, and У,. Also since V, >V, so 
Ve > M. 

№2 + V? = V? -100* and V; - V, =120 and V2 «(V, - V, Y =130? 
Solving Уң = 50V, V, = 86.6V, V; = 206.6 V 


Power factor = соѕф = MEIN. 

V; 130 13 
An electrical circuit is shown in the R V 
figure. It has two conducting spheres A AWWW 


and B of radii 3a and 6a respectively. 

When the inductor of inductance L is in 
its steady state the switch is shifted 
from position-1 to position-2. Now 1 


choose the correct option(s) 
L 2 


A B 


(A) Maximum charge on the sphere A is X (лерді : 


(В) Maximum charge on the sphere В is ти 1 


(C) The circuit contains only magnetic energy at time t= J8r?e,aL . 


(D) The circuit contains only electrical energy at time t= J2z?e,aL . 
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Ans. A,C,D 
ебі; ТЕР баасы Gada ee rds n e 
: a =4neax3 > C=4ne, 
R аа 
к - 
--<0 -4 4 -а q 
dt 
4-4: 0 
3C 6C dt — 
2 2 
=> 199,9 g9 %9, a. 
d? 2C d? 2LC 


| 1 
=> =q,sinot, |= cosat, © = | 
9 = 4, SIno 60 ot, o ЭС 


At t=0, l= > q 2 |, Jac 
а = Breal 


7. Three small metallic charged balls (radius tends to у 

zero) have equal charges q and masses m, 4m and m 

as shown in the figure. The balls are connected by light 

string (Non-conducting) of length / each, and placed 
on horizontal frictionless, non-conducting table. Initially 
balls are at rest and form a straight line. A sharp 
horizontal impulse gives the central ball a speed v 
directed perpendicular to strings connecting the balls. 


Choose correct option(s): 


Ala d 


(A) The minimum distance during subsequent motion between the balls of mass m is 
6q°0 
3d* + 16nme,v?/ 


(B) The minimum distance during subsequent motion between the balls of mass m is 
Заг 
3q? + 16nme,v?/ 


(C) The maximum difference in electrostatic potential energy of the system during 
2 


.  ., am 
subsequent motion is hi 


(D) The maximum difference in electrostatic potential energy of the system during 
2 


2... 4m 
subsequent motion is M 


Ans. A,C 
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ac 4mv Е 2v 
^ 6m 3 

In centre of mass frame 

Gain in P.E. 2 Loss in KE 


2 2 
q 1 5 Ше 4ту 
4ne,_D 27 


л 6q? 
За? + 16mnze,v?/ 


The figure shows the variation of electrostatic potential V іп volt with the distance of position of 
point along x-axis from origin due to continuous volume charge distribution. In the region x = — 1m 
to x = + 1m, the graph is parabolic (V = 15 — 5x?) and rest portion of graph is straight line. Choose 
the correct option(s) (во => permittivity of free space = 8.85 x 10 ^ N” m ?C?). The direction of E 


along positive x-axis is considered as positive. 
V (in volt) 


15 V = 15 —5x* 


(in metre) 


(A) This graph of potential may be due to a thick sheet of infinite dimension (- 1m € x x 1, — 
oo «y «o» and – ю <= < о) with constant volume charge density 1.77 x 1079 С/т?. 


(B) This graph of potential may be due to a thick sheet of infinite dimension (- 1m € x x 1, — 
oo «y «c» and – « z < ©) with constant volume charge density 0.885 х 1079 С/т?. 


(C) E (electric field) 


(D) E (electric field) 


r 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 
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Ans. А, С 


Sol.  dV--Edx- xX 


80 
V AX 
[dv = =? [хах => М-М,--2-32, so 
V 280 7 4, 
V, = 15 volt 


7 5 => р= 20s, = 20x8.85x10 7? = 1.77x10 7 C / m? 
£o 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Questions 9 & 10 


The melting point of wax is measured by using a thermometer 
which is not exact, and it indicates a temperature of 50°C as shown 


He Thermometer 50°C 
in figure-l. 


Just melted 
Wax-Box 


Figure-l 


A Wheatstone bridge is used to measure this melting point exactly. 
The deviation from 50°C is being measured by observing the 
variation of the resistance of a coil embedded in wax. 


The Wheatstone bridge is setup so that the resistance of 
each arm is 50Q exactly at 50°C, and there is no current in the 
galvanometer as shown in figure-ll. The resistance of the 
galvanometer is 500. 


‚ 25V 
Figure-ll 
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One arm of the bridge containing the coil of resistance 50Q is now 
immersed in a wax-box. The wax is just melted as shown in the figure- 
Ill. It is now observed that the current through the galvanometer is 0.1 
ША. 


Given, temperature coefficient of resistance is 10° per °C. 
Resistances other than inside wax-box are assumed to be constant 
and are exactly 500 while the resistance of wax box is very close to 
500. 


НТ) 
Figure-Ill 


9. The variation in the resistance inside the wax-box from its initial value of 50Q is 


(A) — 1x10^0 
(B  2x1040 
(С)  4x10^0 


D 8x10 *0 
(D) 


Ans. D 
10. Calculate the deviation in the melting point from 50°C. 
(A) 0.004*C 
(B) 0.008°C 
(C) 0.016°C 
(D) 0.036°C 
Ans. C 
Sol. 9-10. 


When the four arms have equal resistances, the off- 
balance galvanometer current for a small change AR in the 
resistance of the third arm is 

L- V,AR 

нг 3 

Here lẹ =107A, В = 500, and V, = 2.5V. Hence 


-7 2 
ie 0 -8x10^0. 


If the corresponding change in temperature is ӨТ, we һауе 
RaAT = ARg, 


Where a = temperature coefficient of resistance = 1073/°С. 


500 сн 


500 


500 
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8x10“ 


ETE: -1.6х10%-0.016%С. 
х 


Therefore, AT = 


SECTION - C 
(Single digit integer type) 


This section contains 10 questions. The answer to each question is a Single Digit Integer ranging from 
0 to 9, both inclusive. 


11. 


Ans. 


Sol. 


Sol. 


An air-filled capacitor of capacitance 50 pF is charged to a voltage V and connected across 
another uncharged capacitor of capacitance 100 pF, the final voltage across each capacitor is V; 
volt. Now an identical air-filled capacitor of capacitance 50 pF is totally filled with a solid dielectric 
of dielectric constant 2n & again charged to the same voltage V as before. It is now connected 
across another uncharged capacitor of capacitance 100 pF, the final voltage across each 


TE V. : 
capacitor is V» volt. If ТА і5 2 then find the value of n. 
2 


5 


In the first case, 
Charge = CV = (С + СӘУ), 4440) 
Where С = 50 pF, С, = 100 pF 
In the second case, 
Charge = KCV = (KC + C,)V2, ...(ii) 
Dividing (ii) by (i) we obtain 

КС-С, V, KC-«C, x25 2.5KC + 2.5C, 

C+C, V OC«C, | C+C, 


э 1.8KC=(K-2.5)C, = 15К-(К-25)2-2(К-25) 
> 05К-5 > K=10 = п= 5. 


A long thin copper wire of the radius 2mm, carries a time-varying current | = t ampere (uniformly 
distributed), then the induced electric field on its surface is equal to k X10 7 Vm". Find the value 
of k. Take the induced field along the axis of the wire to be zero. 


1 


Let the radius of the wire be R. Consider a rectangle abcd in 
the wire with the side ab along the axis. The magnetic 
Holt 

2 1-1 
2nR ampere | 
The flux through the elementary shaded area within abcd is 
Bldr, where / = ab = cd. The flux Ф through abcd is 

R 
o = (Holt gy Hol! 

2 2nR? 4n 
The induced emf along the curve abcd is 
dọ Ho/dl цо? (i) 
dt 4ndt 4r t 
The wire being thin, cd >> da. If E, is the induced electric field at the surface and Е, that along 
the axis, then || = (Е, — E; )/. Since Eo = 0, we obtain from (i) 


induction at a distance r from the axis (г < R) is B = 


le|- 
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Ans. 


Sol. 


Ans. 
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Е, = Ёо. 107 Vm". 
An 
Clearly, E, is independent of the radius of the wire. 


A conducting ring of radius R & mass 300 g, carrying current I 
ampere as shown in the figure. A bar magnet with its north 
pole up is placed along the symmetric axis below the 
conducting ring at a distance of 2m from the centre of ring. At 
the location of ring, the magnetic field makes an angle 30? 


with vertical and its magnitude is — Tesla. If ring remains at 
Зл 


rest іп its position, find the product of current | in the ring and 
radius R of ring in ampere-meter. (8 =10 mls?) 


9 
P uk =mg > (5 sin 307 )х Їх (27R) = mg 
0.3x10x3 2 
=> Ір = mE -= х10х35лх NT 
27B sin 30 2л 


A neutral metal sphere is placed at a large distance from a point charge. The magnitude of 
Coulomb electrostatic interaction force between the charge and sphere is F. If the distance 
between them is doubled, the new magnitude of Coulomb electrostatic interaction force between 
the charge and sphere is 2 " F,. Find the value of n. (Assuming that the radius of sphere is very 
small as compared to the distance between them) 


5 


Due to induction, the sphere behaves as dipole whose dipole moment is directly proportional to 
inducing field generated by point charge. So 


p= E ,ais a constant and r is the distance between them. 
r 


b b ba ba E —p 
pe = == Ж. nd ыл» 
r r (2r) 2r —— M | — M » 


On a sunny day, the temperature and pressure of atmosphere varying with height z from sea 
level as 


т-т-2) апа шинэ 
2) 2 


Where То and 20, are 25°C апа 25 Кт. The temperature A 
pressure and density of air at sea level is Tp = 25°C, Po- ----- машины 
1 atm and 1.2 kg/m" respectively. Assume that air follows 


ideal gas law in the given condition, i.e., el = constant. 2 
Find the value of о. 


5 2 2 Sea level 
1 atm = 10° Мт“ and g = 10 m/s’ (g is uniform) 


3 
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Sol. dp = -р002 
dp _ | pog ToP 
dz РТ PA 
P 2 
ар род dz 
| --00|-2 | 
ҚЫ 52 
2 7 
» «(еб гар 
Р, 0 2 
K (Apdz)g Sea level 
> »-В| 2) , where 
4, 
a = Po9Zo _ 1.2x10x25x10? 28 
р, 107 
16. In the circuit shown, all capacitors are identical. Initially, 78 
the switch is open and capacitor-C, is the only charged 
capacitor. After the switch is closed, the equilibrium is 
re-established and the charge on the capacitor — C, is ER 
Q. If initial charge on the capacitor – С; was Q, = во, 202 
216. 
where a and р are positive integer, lying between 0 to 9. с | 
Find the value a —b. ГЭ 
Co Ca 
с 
Ans. 3 
о -Q,+Q 8Q 
l. ka 0 = = = Min: 
So et ЗС 0 > 30-50, +50 =0>9, 5 
5 
/о 
Qo- Q 
+Qo —L— —— 3С SO s — 3C 
-a —— -үг 5 Q +5 
-Qo +Q 


Just before closing the switch 


Just after closing the switch 
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Ans. 


Ans. 


Sol. 


Ans. 


13 


A point charge Q = 500 mC and mass 
m = 10° kg is moving in a uniform magnetic 


field B 21 tesla(k) with speed v = 10° m/s and 


follows path as shown in figure-1. If a wire with 
shape same as the trajectory of charged 
particle carrying current | = 2A is kept in same 
magnetic field, each point of the wire 
experiences a tension T (in newton) in 
magnitude. Find the value of T. 


4 
mv Т 11171 
В, 2 те m > c 
qB BI Q 
-6 6 
— T= aa = 4 newton 
500 x107 


Four resistance R, 3R, R and 3R are connected 
as shown in figure. The two real voltmeters are 
identical and Ammeter is ideal. If the value of R is 
25NQ, find the value of N. You decide 
arrangement of the resistances so that the given 
conditions are satisfied. 


5 


х+у=6 > х= 3.5 тА 
х-1-у у= 2.5тА 

KVL: 
-3.58-500-2.5х3Н-0 

> 4R = 500>R = 1250 


pa 9 5956 
10° 
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ОВ N 
| T 
ae -@-*®-> М 
2 T 
8 Figure-1 Figure-2 
WW WW 
(v) 0.5 Vv 
му WWW 


3V 


6 mA 
X R B 3R Y 
Mm AWW С 
(v) 11-х-у 
3R 
—ÀÓ—AWM WWW С 
M D МАНЕ: 
s : С 
к жЕ 


3V 


Particle A with charge 24 and mass ma, and particle В with charge 4q and mass тв аге 
accelerated with potential difference of V & 4 V respectively. Both particles are deflected by a 
uniform magnetic field into semicircular paths. The radius of trajectories of particle A and B are R 
and 2R respectively. The direction of magnetic field is perpendicular to the velocity. Find value of 


Ms 
Ma 


2 
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Sol. 


20. 


Ans. 


Sol. 


алУ = jm = ту = J2qmAV 


Ва Ва 4 
R- MAAV оң. mg4AV 1 
2 4q 2 
m, 1 1 mi 1 m, 1 
Mm, 2 2 “ИА 2 4 m 2 
Two point charges +Q and —Q are kept at points (a, 0) ^y 
and (-а, 0). ;P(0, Yo) 


A dipole of dipole strength p and mass m is released 


from point Р(0, yo), where yo >>> a; as shown in the us 
figure. If the maximum speed of dipole is S es : 
шит | B(a, 0) 
find the value of 7 REM DER 5 БОС 5 ЖТТ a n >X 
MS ; Е 


5 


The force acting оп the dipole is along negative y-axis. 


1 2 > р 1 2 > жо > 
E = 0, Е, gu p.E gw p( i). 22 ( i) 
Using COME, we have 
Ines eB sg кг; 
2 2ne,a* nema’ 
SECTION - D 


(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. xxxxx.xx). 


21. 


Ans. 


Consider the circuit shown in the figure. Е;, E» are sources of emf В; 230 Е; = 10V 
and Rj, Re are fixed resistances. E, = 10V, E» = 20V while В; = муу | 
ЗО, Ro = 20. The inductance L = 5 mH. 
Take /n2 =0.7, (n3 = 1.1, /n10« 2.3. 


The switch S is closed for a long time. The energy stored (in joule) — —JAAAN^ mmmn 
in the inductor is Ro=2Q L 25 mH 
| 
E,-20V 9 
00000.25 
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Sol. 


22. 


Ans. 


Sol. 


23. 


Ans. 


Sol. 
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After the switch S, has been closed for a long time, the current А, Е; 
through the inductor L can be found ne Kirchoffs Law: WW | 

_ 1,{E, 
ER» = 12. The stored energy is: ЕЗ : В, L 
After the switch S is opened, the current through the inductor 
Lis given by: 
і- =|, (1 _ en) 4 ber | 
where R'-R,«R,, E, 59 
l =E,/(R,+R,), 
1, =E, Rz; 
Two solenoids, each of radius 2 cm are placed ZEE 
coaxially with a gap of 1 cm between them. ЇР 
Determine the magnetic field (in Gauss) at the ыға 
centre of the gap if a current of 2 A flows through... 20? 4 ---L >z-axis 
the two solenoids in series. Assume that each 
solenoid contains 40 turns per cm. 
cos 0, = 0.907, cos0, = 0.242, n= 29 

7 
S — 1cm — S, 


00066.88 


Let the two solenoids be S, and Sz, as shown in figure. The magnetic field at the centre-point p of 
the gap due to the solenoid S, is 


B, = н созы, + cos(n-6,)] = EM (cos, — cos, ), 


Where the angles Ө; and Ө» are as shown in figure. The field В; is along the z-axis. By symmetry, 
the field at p due to the solenoid S; has the same magnitude and direction as B4. Thus the net 
magnetic field at P is 


B = 2B; = Ho" (cos, COS, ). 


N/L = 40 cm“ = 4x10?m , uy = 47х10 Henry / m, and |= 2А. 
Therefore, В = 4n x107 x 4x10? x 2x (0.907 —.242) = 66.88 Gauss. 


A semi-circular conducting wire of radius 2m is rotated in a 
uniform magnetic field B =0.1 Tesla (К) about point O with 


angular speed w = 10 rad/s as shown in the figure. The axis 
of rotation is parallel to B. Find the potential difference (in 


volt) between point M and point N. (ten 53° = $), 


00004.80 
2 2 
= гэ Bae СЕ => М-М =е,-е; = Зо - (1) = 2ВоВ?соѕ0 = 4.8 volt 
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2 = 2Rsin( 2) 
2 


= 2ясов/ 2) 
2 


Ob 


Second Method 

v = 5%. + | = oReoso 
e = B/v = B(2R)oRcos0 

= 2BoR? соѕ0 
«ёхолх10х4х2-48 Volt 


2R 


y^ = о, 
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Chemistry PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which Only One is correct. 


24. In the following reaction sequence the correct structure for the major products X & Y are 
қты 2 KCO, уу 5ъно y 
O 
(A) 1 
x b d cd d үй ин 
NOS Me | Е 
Н 
(В) 0 
xz vod - он 
МО, мө” ~N “et 
H 
(C) HO. Et HO. Et 
Ф 
Х- Ү- 
МО, NH, 
(D) HO. Et HO Et 
Ф 
Ү- Y= 
МО, МО» 
Ans. В 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II (Paper-2)-PCM-JEE(Advanced)/19 18 


Sol. О 


МО Г 
ас g oes pd , C2H5 
O 


NO; 
Б +HCI 


О 
|| 
-—————— 
+ ie 
ме” ^w Et Me \y~ “Et МН 
| | 
H H 


О 
i 
25. Compound A, CsH1005 gives a tetraacetate with | CH, -C | O and oxidation of A with Вг; — НО 


gives an acid, CsH1006. Reduction of A with red P and HI gives iso-pentane, there are two 
possible structures for compound A which can be distinguished by using 

(A) НО, 

(B) Red P + HI 

(C) Phenyl hydrazine 


(D) Tollen’s reagent 


Ans. C 
Sol. H OH 

СНОН Б CHO 20 

НО 25 НО 
OH 
OH HO 
(i) (ii) 
(i) will form osazone derivatives whereas (ii) will not. 
26. The major product formed in the following reaction is: 
О 
MeMgCl, CuCl 
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Цаг 


ae О 
СНз 
(0) О 
Ф 
СН, 

Ans. D 

Sol. o > 

MeMgCI, Сис! ЖА 
сн; СН, 


(More Than One Correct Type) 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which MORE THAN ONE is/are correct. 


OH OH 
(i) CHCl NaOH SH 
І ‚ма! : 
(FO; >A4 
27. 


(А) A will give +ve test with Tollen’s reagent 


(B) A is a weak organic monobasic acid 
(C) A is a aldehyde 


(D) A on reaction with conc. HSO; produces a neutral gas which is a very good reducing 
agent. 


Ans. A,B,D 
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Sol. 


28. 


Ans. 


29. 


Ans. 


он 9” он (9 
Ha ( Jes 6 
сн; 


OOH 
Сн; 
Сн; 
CHCI, / OH- 


OH 


OH 
+ HCOOH 


CH 
E CH; 


Hence A will be HCOOH. 
НСООН + conc. Н50; > СО 
CO is a neutral gas as well as very good reducing agent. 


An organic compound contains C, H, S, N and Cl, for detection of chlorine, the sodium extract of 
compound is first heated with a few drop of conc. НМОз, and than AgNO; is added to get a white 
ppt. of AgCI, why was HNO; added before the addition of AgNO3. 

(A) To prevent the formation of NO». 


(B) To create a common ion effect. 


(C) To convert СМ” and S? to volatile HCN and H3S, else they will interfere with the test 
forming AgCN and Ag»S. 


(D) To prevent the hydrolysis to NaCN and Ма;5. 


Br 


Mg(Ether) 


NaNH. 
>A NEGO >B 


Cl 


(A) Both A and B are aromatic in nature. 


(B) Product A can show nucleophilic addition reaction. 

(C) If potential nucleophile is not present then A will form dimer. 
(D) B is a mixture of two structural isomers. 

А, В, C, D 
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Sol. 


(Dimer) 


30. | CH, - CH, - NO, (X) —**K (Organic compound), then which of the following is/are 
true for K? 


(A) K (form solid oxamide) with diethyl oxalate. 
(B) K (form liquid oxamide) with diethyl oxalate. 
(C) K will not give Liberman nitroso test. 

(D) K will form blue colour complex with Си? salt. 


Ans. A,C,D 


So. СН, - CH, - NO, —"*? CH, - CH, - NH, [K] 


1? amine form solid oxamide 
2? amine form liquid oxamide 
Liberman Nitroso test is given by 2? amine 


Cu’? + 4C,H,NH, — |Cu(C,H,NH, ), |" 
(Blue) 
31. In which case charge in transition state is more dispersed than starting material? 


(A) | CH,X+NaNH, 

(B _ CH,X«NH, 

(C) (CH;), NX + OH- 
(D ^ (CH,),N'X° +RSH 


Ans. A,C,D 
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Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Question Nos. 32 to 33 


5% 


Hg^H,O/H | | А] NOB, , [B] 


NH, -NH, / ОН: 


T (СН, ), NH (1 equivalent) [E]« Cl,/AICI, [0]‹ ІСІ [С] 


А 


32. The compound (D) is 


| МО 
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33. The compound F is 


(A) СІ 
М 
“ме 
ON 
NO, Cl 
(B) нас Нз 
МО, 
(C) 
N 
H4C^ “сн; 
МО, 
N „©! 
нас” “ой, 
Ans. B 


Solution for the Q. No. 32 and 33. 


9 О 
I 
Но, H+ /Н;О 
NO;BF; 
(A) 


(8) 


ыы 


(С) 


| ici 
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НС „СН 
ir du Cl 
jog ЮТ? und 
--1-- E 
| | | 
Е 


МО, мо; 


[E] [0] 


Single Integer Answer Type 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


34. 


Ans. 


Sol. 


35. 


Ans. 


Sol. 


36. 


Ans. 


Sol. 


2.79 gm of nitrogenous compound on reaction with CS; and HgCl» forms a black ppt. of 0.09 mol. 
If same amount of nitrogenous compound is reacted with HNO». How many litres of gas at STP 
would be formed. 


2 
RNH,+CS, + НОСІ, —— RNCS +HgS 4 
0.09 0.09 
RNH,+HNO, —— ROH + N, 7 


0.09 0.09 
Volume in litres at STP = 0.09 x 22.4 = 2.016 = 2 


: : О5(СН;),5 ' NaBH 
C,H, (anti аготайс)--23 5.5, з), ieee oe | | 
Only product Optically active 


D on heating gives a major product having x number of stereoisomer, x is: 


3 
nn 1! 
ais H4C—C—C—H Tollen's reagent H,C—C—C—OH [C] 
(B) (авн, 


ж 
trans lactide + cis lactide X—— H;C—CH—C—OH 
(4-2) 
OH O 


[0] 
cl 


H4C СН, CH»—CH3 СІ, hv > 


Monochlorination 


If x maximum number of monochloroisomer possible 


y = Monochloro isomer on fractional distillation will separate. Then find 


1559) 
2 
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38. 


Ans. 


Sol. 


39. 


Ans. 
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yaa 
X+ 
1227 oe 
2 
СН, 
NaOE (i) Sn + НСІ 
+ (COOEt), ав ШЕ » Y 
NO» 
Find the number of л-ропа in the Y? 
5 
^X 
сн; cH? Же 
(ӨЛ EO, (ӨЛ E 
МО; МО» o 


NE. 
OH т 11:20) 
Sn + HCI COOEt 
NH  COOEt COOEt 
NH2 МО» 
А 
HAÑ \ 
22 COOEt 
À 
[V] H 


How many of the following are cross-linked polymer? 
Bakelite, Urea-formaldehyde, Melamine-formaldehyde, Nylon-6,6, Terylene. 


3 
Bakelite, Urea-formaldehyde, Melamine-formaldehyde. 


О 
Вг 


аОМе i) aq. NaOH 
Mote (A) eo (B) 


The number of т-ропа in product (B) is: 


1 
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Sol. n Ї COOMe 
Br 
|маон 
COOH 
ae NaOH/CaO a= 
40. 1.2 gram of acetophenone on reaction with 76.2 gram of lə in presence of NaOH give solid 
iodoform with 75% yield. Find the weight of iodoform formed in gram. 
Ans. 3 
T 1 
Sol. Ph - C- CH, + 3l, + 4ANaOH —— CHI, + Ph- C- ONa 
Т 
1 mole of Ph — C- CH, will give 1 mole of СНІз 
120 gram will give = 394 g СН» 
1.2 gram will give = 3.94 g СН» 
75 
Hence, with 75% yield = 3.94 x 100 = 2.955 gram 
=3 gram. 
41. In the following sequence of reaction the degree of unsaturation in the (B) is 
CO,Et 
CO5Et | 
250 HER (A) 20те. (B)(An aromatic compound) 
нас [e 
Ans. 4 
Sol. CH 
соғ” GHa сн; 
COsEt HCI, A | A Tautomerise , BN 
с. Өт = E | OH 
H3C О О 


Degree of unsaturation = 4 
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42. How тапу will liberates CO» gas on reaction with NaHCO3? 


» 3 СЭ ерсе) 
санж ,СН,-80,СН50,ОН,, i 


SO3H 
x , CN - CH; - CN 


Ans. 1 


Sol. 


, Rest all have pK, value greater than H,CO,. 


Н.В i i Ba(OH 
on CH,Br A — 498: 400 >В Hot alkaline KMnO, >C ( n sD 


43. 
Excess A 

If number of carbon atom in D is x and л-ропа is у. 

Find x + y? 
Ans. 6 
Sol. сн; 

ныс. | „СНз 
yee 
A › —^®°_, A — HotKMnO, |, MEN pani 
COOH 


SECTION – D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. ххххх.хх). 


44. 2.25 g of a nitrogenous compound having molecular formula (C2HzN) is reacted with 11.95 g of 
CHCl; in presence of alc. KOH to form a bad smelling gas. One of the remaining reactant after 
some times becomes poisonous due to aerial oxidation. This poisonous gas is now removed by 
С-НБОН to form a precipitate. Find the weight of precipitate (in gram). 


Ans.  00005.90 
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Sol. 


45. 


Ans. 


Sol. 


46. 


Ans. 


Sol. 


C,H,NH,+ CHCI, ——ё°К®°' ,с,н,МС 
р т T 
0 1 0 


2 
CHCI, —г"* соо; 


COCI, + 2C,H,OH——>(C,H, ), CO, 


о 


Hence precipitate = 50” 118 2 5.9 gram 


1.1 mole of (A) was reacted according to above reaction. 'C' is the gas produced which turns lime 
water milky. The amount of C formed in gram will be? (Given At. Wt. of C, O, H are 12, 16, 1 gm 
respectively). 


00096.80 


1.1 mole of (A) produce 2.2 mole of COs(g) 
-. Wt. of СО» = 2.2 x 44 = 96.8 gm. 


о, (i) H* 
МО) (CH), S >B (ï) A nd 


A is a cyclic isomer having molecular formula СН. How many gram of C would be formed if 6.75 
g of A was taken? 


00008.50 


О 
ЕТІН лел — 
Шс со i-e жал та: 
(^) 2 


(В) (C) 


Moles of A — belo = л mole 
54 8 


Hence, = mole of C would be formed 


Wt. 4-1х68-85 gm 
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Mathematics PART - 11 


SECTION - A 
Straight Objective Type 


This section contains 3 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only one is correct 


47. The length of medians of a triangle are 3, 4 and 5 cm. The area (in square cm) of the triangle is 
(A) 8 
(B) 12 
(C) 24 
(D) 32 
Ans. A 


Sol. Rut dod sd 
з 2 


48. The number of right-angled AABC (ZA = 90°) with integers side length whose inradius is 3 are 


(A) 3 
B) 4 
(C) 5 
D) 8 
Ans. A 
Sol  - (s-a)tan( S) =r (ZA = 902) 


(s-a) =r, 25 – 2а = 2r, b +c -a = 2r, a = (b + c — 2r) 
(b —6)(c - 6) = 2 x 3° 


49. P is a point inside an equilateral triangle ABC such that PA = 9, PB = 12 and PC = 15, then side 
length of the AABC is 


(A) | 4225-108-/5 
(B) 225 – 33 
(C) ү49+54/2 


(D) none of these 
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Ans. A 


15? +9? (АС)? 
Sol. cos(a +602) = Р ыг Б 


Also, cosa LU m 
15 5 


So, а = 4225 410845 


One OR More Than One Choice Type 


This section contains 5 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


50. Which of the following are INCORRECT? 


(A) | (sinx?"*s (cos x * vx e (o z) 


sin x А cos х T 
(B) (cos x)? ° < (sinx) "vxe (o z) 


T 


(C) койке ® ухе (0.2) 
т 3 
(D) Vsinx +cos2x < Jsinx + JCOS2X Ух e(o. z) 


Ans. A,B,C 


Sol. (A) Use Jensen’s inequality for sin x < cos x < sin x + cos x with weights 
№ = tan x and Az = 1 — tan x (©. 0 <х < 7/4), 41 and Л» are positive) 
So, log(cos x) = log(tan x sin x + (1 — tan x)(sin x + cos х)) 
> tan x log(sin x) + (1 — tan x)log(sin x + cos x) 
м Sin x + cos X > 1 and tan x < 1. So, log(cos x) > tan x log(sin x) 


(B) Forx e (o 4 ; COS X > sin x. So, p eaS) >In (sinx) 
12 COS X sinx 
(C) Shown in the figure 
m(OP) > m(OQ) 
(D) ч (а + 6)? <a? +b? fora,b>Oand0<p<t1 
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51. 


Ans. 


Sol. 


52. 


Ans. 


Sol. 


53. 


31 AITS-PT-II (Paper-2)-PCM-JEE(Advanced)/19 


Which of the following are INCORRECT? 


(A) 1 sin20°> 7 
3 20 


2 4 
(B) cosx <1- ^—+ ^— ухе |02) 
2 16 2 


3 5 
(C) tanx «x4. S4 2X. ухе |05) 
3 15 2 
(D) cos 2? and cos 7? are irrational 
A,C 


Use sin 3t = 3 sin t — 4 sin? t 
Let t = 20? 


Let x — 2y – 5 = 0 be the directrix of a parabola and x — y — 7 = 0 be the tangent drawn to the 
parabola at the point P(4, —3), then which of the following are INCORRECT? 


16 
(A) length of latus rectum = — 

45 
(B) harmonic mean of length of segments of the focal chord = 2 
(C) intersection point of the directrix and the given tangent is (9, 2) 


(D) circle drawn on assuming P(4, -3) and Q as diameter, always passes through focus of 
the parabola (where Q is the intersection point of tangent and directrix) 


A,B 


Foot of perpendicular P(4, —3) to the directrix is (3, —1) 
а-3 p«1 -2(3-1-7) 
-1 2 


Now, find its image about the tangent 

a = 6, B = —4. So, focus = (6, -4) 

|6 -8- 5| _ 9 
45-45 


Now, distance of focus from the directrix = 


Let ABCD be a quadrilateral inscribed іп a circle. Suppose AB = ү2+ V2 апа AB subtends 135? 
at the centre of the circle, the maximum possible area of ABCD is 


54343 
4/2 


8-47 
43 


(A) 


(B) 
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Ans. 


Sol. 


54. 


Ans. 


Sol. 


м a, В, y< mand у = sin x is concave downward on (0, x) 


so, SmatsinBs siny « sin 28+) = sin75? 


So, area of ABCD < 5sin(1358)+ (sina + sinp +siny) 


54343 


442 
Equality holds if a = B = y = 75? 


If the vertices of an equilateral A lies on the curve 8x? + у? + бху = 1, then 


(A) side length of the triangle is 


ale 
о 


(В) side length of the triangle is -- 


(C) area of the triangle is Зэ 
(D) area of the triangle is 23 


A,C 


(2x + у — 1)(4x* + у? + 1 — 2xy + y + 2x) = 0 and side length of the A = 


3-/3 
5 


2-2 
415 
So, area = —— 


Paragraph type (One Option Correct) 


This section contains 1 paragraph each describing theory, experiment, data etc. Two questions relate to 
the paragraph. Each question of a paragraph has Only One correct answer among the four choices (A), 
(B), (C) and (D). 


Paragraph for Question Nos. 55 to 56 


Read the following write up carefully and answer the following questions: 

Diameter of ellipse is a line passing through the centre of the ellipse. Consider the set of parabola(s) 
having common chord of minimum length with the diameter of the ellipse x^ + y? + xy = 8 and the line 
mx — y + 4= 0 as directrix 
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55. 


Ans. 


56. 


Ans. 


Sol. 
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The set of value(s) of m for which only one parabola is possible is 


(4) — {-V2, v2} 
B) — {-v5, v3} 
(C) {—2, 2} 


(D) none of these 


The range of value(s) of m for which two parabola(s) are possible is 
т (о) 

(B (=, -2) U (2, о) 

© (a-u) 


(О) none of these 


(55.-56.) 

For the ellipse х2 + y? + xy = 8, c = (0, 0) 

For one parabola i = IBS. (2 C1C2 = r4 + ro) 
т?+1 УЗ 

For two parabola(s) : С.С < r4 + г 


SECTION - C 


(One Integer Value Correct Type) 


This section contains 10 questions. Each question, when worked out will result in one integer from 0 to 
9 (both inclusive). 


57. 


Ans. 


Consider the ellipse 4x? + у? — 8x + 4y + 4 = 0. Pair of tangents PT, апа РТ, are drawn to the 
ellipse from Р(-8,-2). Let S, be the image of 5, about РТ; and S, be the image of S» about 


PT; then if ZPS,S, =a and ZPS;S, = В, then 5 is equal to 
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Sol. 


58. 


Ans. 


Sol. 


59. 


Ans. 


Sol. 


60. 


Ans. 


Sol. 


61. 


Ans. 


Sol. 


62. 


Ans. 


APS,S, and АР5,5, are similar 


If tangents drawn to the parabola at А(1, 2) and B(5, 8) intersect at (-1, 8), then slope of directrix 


is 5 where gcd(a, 0) = 1, thena+ bis 


Q = mid-point of AB = (3, 5), let Р = (-1, 8), m(PQ) = -| 


Slope of directrix = = 


Given a point (3, 2), then the minimum perimeter of a triangle with one vertex at (3, 2) опе оп the 
x-axis and one on the line y = x (you may assume that a triangle with minimum perimeter exists) 


is Va , then sum of digits of a is 
8 


For minimum perimeters (2, 3), (d, d) (с, 0), (3, —2) are collinear 
Hence, mini perimeter = 426 


If focus of the parabola which touches = 0, y = 0, x- y + 1 = 0 and -2x – y – 8 = 0 is (a, B), then 


Focus is intersection point of circles x(x + 1) + y(y – 1) = 0 and (x)(x + 4) + (у)(у + 8) 20 
5 E =| 
“42575 


If 3.2, 44/2 and E be the altitudes of a triangle, then r42 (г is inradius of the triangle) is 
equal to 
2 


ч Harmonic mean of the altitudes of a triangle is 3 times its inradius 


so r- 11-2 eae) 

^ 192/29 4/2 342 

Let ABC be a triangle (with ZA = 7/3) and a circle С, be drawn lying in side the triangle, touching 
its in-circle externally and also touching the two sides AB and AC, then ratio of the radii of the 
circles Сч and C is k, then 3k is equal to 


1 
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Sol. 


63. 


Ans. 


Sol. 


64. 


Ans. 


Sol. 
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In triangle І.К 


Чэ 

1-sin| — 
sin( 4), тей E 2) ren-rem 
I, rer эн 2| r+r+r—f, 

2 


tan? А) =. бо, 4 = tan? (30°) = : 
4 r r 3 


Let BD be the internal angle bisectors of angle B in triangle ABC with D on side AC. The 
circumcircle of triangle BDC meets AB at E, while the circumcircle of triangle ABD meets BC at F. 
if AE = 3, then CF is equal to 


3 


Let circumcircle of triangle BDC be S; and the circumcircle of triangle 
ABD be S; 


A 
AD AB ZAD 
Soy sa 1 
CD. BC i : Z A c 
Now, for circle S4: Мыз v 
AE x AB = AD x AC 

ЛЕ Am (2) 5; 

АВ 
For circle $2: 
CF x CB = CD x CA 


spe SDAN 4% (3) 
CB 


From equation (2) and (3), we get 
АЕ ADxCB 

CF ABxCD 

From equation (1) and (4), AE = CF 
So, CF =3 


In an isosceles right angled triangle AABC, CA = CB = 1, and P is an arbitrary point on the 
perimeter of AABC, then if maximum value of РА-РВ-РС is a, then 6-/2о is 


3 


(I): Let P € AC С 
PA-PC < ; and PB < V2 


Р 
Thus РА-РС-РВ < - 


The two equality sign can not be valid at the same time 


So, PA-PC.PB <32 A B 
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(ll): P € AB с; 
AP =x <(0, v2] 
So, let f(x) = (РА) (РВ) РС) 

= x? (42 - х) (14%? -x42) 


| 
L = -хісіе|0,,- 
et t x(V2 x) :te] 03] К 1 
So, f(x) = 900) = 12(1– 0) 


PA-PB-PC < 2 . Clearly Р is the mid-point of AB 


2/2 
3 
. Е ААХ зат ае 
65. Number of solution of the equation | cos 1206 = X^ — xsinx – COS X İS 
+4x 
Ans. 2 
Sol. Shown in the figure 
(0, -1) 

66. Two circles Су, C» of radii = апа 5 touch each other externally and they both touch a unit circle 


C internally. A circle С» of radius R is inscribed to touch the circles Сі, С» externally and the circle 
C internally, then 19R is equal to 


Ans. 2 


бо. R--3.7 га 


SECTION – D 
(Numerical Answer Type) 


This section contains 3 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. xxxxx.xx). 


67. If the exhaustive set of x є (0, 2л) for which v n the inequality sin x + sin 2x + sin Зх + ..... + 

34-4 

280) is 
2n 


sin(nx) < zl is valid 7, < x < £5, k e l, then 
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Ans. 


Sol. 


68. 


Ans. 


Sol. 


69. 


Ans. 


Sol. 
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00002.00 


Clearly, 0 « x « = not valid, for >л <x<2n 
x 2x +1 x x 
cos| — |- cos X cos —|+1 cot] — 
2 2 f 2 Е 4 2 
2sin х 2sin х 2 
2 2 


The least numbers A such that for any two squares of combined area 1 and a rectangle, of area A 
exists such that the two squares can be packed in the rectangle (without interior overlap). You 
may assume that the sides of the squares are parallel to the sides of the rectangle, is 


№ 


00001.20 


If x and y are the sides of two squares then x? + y? = 1 
Let without loss of generality x > y 

So, shorter side of the rectangle should be at least x 
Longer side at least and (x + y) 

So, A=x(x + y) 


Put x = cos 6, y = sin 0, ШІН 


Ке XE соз[2 -1| MESA equality holds if 0 = = 
2 2 4 2 8 


The least possible area of a convex set in plane that intersects both branches of the hyperbola 
xy = 1 and both branches of the hyperbola xy = —1 is 


00004.00 


For minimum area x = y = Z = м 
Amin =4 
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General Instructions: 


• The test consists of total 90 questions. 

• Each subject (РСМ ) has 30 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART - | 


SECTION - А 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. Ап array of point charges and a set of closed Gaussian 
surfaces $, Se, and 5, are illustrated in the figure. 
Choose the correct statement: 


(A) Flux passing through S, is Tue 
ёо 
(В) Flux passing through S» is 216 
£o 
(C) Flux passing through S3 is Aue 
£o 
(D) Flux passing through S, is Sue 
80 
Ans. В 
Sol. Gauss’ Law 
flux = enclosed 
бо 
2. Two electrons enter a region at same point between charged capacitor +Q -Q 
plates with equal speed v. Electron A is moving horizontally to the left while 
electron B's velocity is directed at 30? below the horizontal. Each electron е е 
reaches left plate. Which one of the following choice best compares the 30° o 
speeds of electron upon arrival at the left plate? Ignore mutual interaction B 
between electrons, gravity, any fringing effect of the fields and relativistic 
effects. Assume electric field between plates does not change due to 
electrons. (v4 : speed of electron A when it reaches left plate. vg : speed of 
electron B when it reaches left plate.) <-а--> 
(А) Va > Vg 
(B) Va УБ 
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Ans. 


Sol. 


Ans. 


Sol. 
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(D) The answer depends on magnitude of the charge, Q on each plate. 
B 


Using conservation of mechanical energy for the particle field system as the particle cross the 
region between the plates, we write АКЕ + APE = 0 where APE = ДАУ. Since the potential 
difference between the plates will be the same for each charge, the change in PE of the charge 
field system is the same in each case, meaning the change in KE is the same for each charge. 
Hence, each charge reaches the other side with the same speed. 


Five identical light bulbs are connected in a circuit as shown. M 

All wires are ideal with no resistance, and the ideal battery has Ц 

emf V. When the switch 5 іп the circuit is closed, aside from Bo B 
bulb Bs, which of the other bulbs glow brighter than before. Q җа) ! 


(А) Only Bulb В, 
(B) Only Bulb В; and Вз 
(C) Only Bulb B5 and В, 


(D _ Only Bulb Bp, Bs, and By 


The equivalent circuit before and after the switch is closed for the resistors is shown in the figure. 
In words, by closing the switch the resistance of the entire circuit goes down since the resistance 
of the bottom branch drops from 2R to (3/2)R. Since there is less resistance in the circuit, there is 
more current, meaning that there is more current through bulb Вз from Kirchhoff's loop rule with 
the battery and bulb В). Bulb Bz is dimmer. Finally, since the resistance of the bottom branch 
decreased, it now gets a higher amount of current. 
| M | | V 
| 
| в, : Bi 
©) 2@) x) 
B; 
Q CIS 


В (с) B; QB: Q 
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Ans. 


An infinite long cylindrical C 
shell of radius 5 cm has a 
charge of 30 nC/m per unit 


axial length on its surface B 100 cm 
(uniformly distributed), as 
shown in the figure. Choose 10 cm 
the INCORRECT statement. A 
3 cm] 


(A) The electric field at point A at distance of 3 cm from axis of cylinder is 0 М/С 
(B) The electric field at point B at distance of 10 cm from axis of cylinder is 5400 N/C 
(C) The electric field at point C at distance of 100 cm from axis of cylinder is 540 N/C 


(D) The electric field at point D at distance of 50 cm from axis of cylinder is 1800 N/C 


a _9x10°x2x30x10% 540, 


= /C 
2 of r r 


Eight identical charged particles are located on a circle as shown in the figure-(1). Which vector 
shown in figure-(2), best represents the direction of net force acting on the charged particle-4 due 
to other charged particles. 

^Y ^Y 


:5 С 


| Figure 1 : Figure 2 
(A) A 
B) B 
(C) c 
(0) D 
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Ans. 


Sol. 


Ans. 


Sol. 
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B 


Since all of the charges around the circle are equal, the forces between them are repulsive. 
Particle 3 and 5 are at same distance away from particle-4 and repel the particle-4 with the same 


force in magnitude and resulting force will be along OB. Likewise for particles 2 and 6 and 
particle 1 and 7. The force of particle-8 on particle-4 will be along OB. Hence net force on 
particle-4 will be along OB . 


In the circuit shown, the switch S has been left open 3 КО 1КО 
for a very long time. All circuit elements are ANA 
considered to be ideal. Which one of the following 
statements best describes the behaviour of the ө 
current through the switch 5 once it is closed? шаг» 20 
9v 
|| 
! 
С 


(А) The current initially is 12 mA and decreases to а steady 3 mA 
(B) The current initially is 3 mA and increases to a steady 12 mA 
(C) The current initially is 9 mA and decreases to a steady 3 mA 


(D) The current initially is 6 mA and decreases to a steady 3 mA 


Using Kirchoff loop Rule around the outside of the circuit reveals that the potential difference 
across the capacitor is 9V since there is no current after a long time. Once the switch is closed, 
there is a loop that encloses the battery and 3 КО resistor resulting in a total of 9 = 30001 2123 
mA through the resistor. For the other branch on the right, there is a capacitor initially charged 
and a 1 КО resistor. 


An LCR series circuit is connected to a sinusoidal AC voltage of variable angular frequency and 
the graph between peak current and angular frequency is plotted as shown in the figure. If 
capacitance of capacitor used is 6 uF, then choose the correct alternative. 


80 100 120 o(rad/s) 
(A) L = 16.67 H, R = 1.3 КО 
(B) L=3.34H,R=12kQ 


(С) L= 16.67 H, R = 0.67 kQ 
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(D) can't be calculated 


Ans. C 
Sol. о--% 100 5 
2Ло 40 2 
ОДЕ 5 1 
Qa C= 
R ЭЭЗЭСЭН 
25 х : => R=—x10* 
5 100х6х10% 30 
- 2x10? =0.67 ka 
3 
fe ЖЕК КАК. КЕ 
° JLC oC 10*x6 ` 
8. All rods have identical length and cross-sectional area. Find 100°C D k Oui. 
the temperature at junction A. The thermal conductivity of E 75°С 
rod-AF, rod-GH rod-BL & rod-AD are 5 and the thermal k 
conductivity of rod-EF, rod-CD, rod-AB & rod-AG are k. к/2 
Е Ф В 
k/2 A k 
k к/2 
H k/2 L 
25°C G 50°C 
125°C 
A Pr 
(A) 4 
125°C 
B fru 
(B) 2 
(C) Zero 
(D) 125°C 
Ans. B 


x-100 x-75 х-25 х-50 
+ + 


Sol + =0 
3R 3R 3R 3R 
4x – 250 =0 
250°C 
X = 
4 
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Sol. 
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An L-R circuit is made so that the AC - input (angular L 
frequency : o) is applied across the combination of L and R. Q— "тт  --О 
The output is taken across Н. The circuit works as a filter 
circuit. If the time constant of the DC (L — R) circuit is т, then Vin š R Vout 
the ratio: |“) equals 

i O O 


(where Vouw and Vi, are peak values of output and input 
voltage respectively.) 


(A) - 
1+ (от) 
(В) от 
(С) 1-(ө1) 
p с 
OT 
A 


The phasor diagram of the circuit, in operation, is 
shown in the adjacent figure 


Z-JR* «xi, IX, 
where X, = oL 
The ratio | 
R 1 
= = iR=V 
R? +X? 5 out 
BEIC 
R 
A solenoid of cross sectional area а, М turns and length 299999000000000000 
f carries a constant current |. An iron rod of constant ie] | 
permeability and cross sectional area a is partially TN ud e сн 


inserted in the solenoid along its axis. Calculate the force ED 
acting on the iron rod. (Neglect the end effects and оосооооооооооооооо 
assume that when the iron rod is moved slightly through a 
distance Ax from its position, the field structure remains 


the same.) 
-но)М2 о. 
Ду ae 2 
(u -uo )N Pa 
B A ыз у 
(8) 2/2 
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(и = но )№а 
C 
(C) 212 
2(һ-ш )М a 
(б) 2 
Ans. В 


Sol. Тһе only difference is that a length Ax of the rod is effectively transferred from the extreme right 
hand end of the rod (outside the field region) to the uniform field region within the solenoid. The 
difference in the magnetic energy of the two configurations is 


AU - U(x + Ax)-U(x) = (ы-і) f, H'av, (i) 


Where V = алх and H = NI//= the magnetic field intensity inside the solenoid. Since Н is 
constant, we obtain from (i) 


1 №? 
AU = 509 Ho 99А. 
212 
The force on the rod is Ғ, M 1 (u ur Е 
хр 2 ё 
11. A conducting rod of length / rotates about its one end with Ф 
angular velocity о. Find the potential difference between А 
and B (e : charge on electron, m : mass of electron). Ole A E 
X——— el 
£4 75 
то? (0? — 0 
e 
то? (0? – (5 
е 
то? (0? — (2 
е 
mo? (/2-/2) 
(D) 2 
е 
Ans. С 
W 
Sol. М, = 8 М d, 
q . a 
dV = mo*xdx/e 
2 — 
ду. mw_xdx 5 


е 
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Sol. 
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2e 
тау (/2 a) 

АВ ~ 26 
In the circuit shown, find the value of C and L if net current 5mF 200 
from the source is to lead net voltage by a time 20 WW 

с L 
seconds. 709000007 
200 2H 
AMTT- 
10V, 5/л Hz 
(A) 2.5 mF, 2H 
(B) 5 mF, 2H 
(C) 5 mF, 1H 
(D) 2.5mF,1H 
A 
Phasor diagram : ty ANNNN—À 
To lead by ДА z), 
40 4 Е ТОГА 
І 
МИИ 
ү ls 

вэ CERES 

А + Хг 

V 

(Xo - X.) 
k = 5 2 ¥ 

А + Хе 
о = JE + 
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13. 


Ans. 


Sol. 


Ans. 


A metallic charged ball, having charge qo is immersed into the liquid of dielectric constant K and 
low resistivity p. Find the time constant of disappearance of charge on the ball 


1 


(А) тарк 
(В) &рК 
(С) 2=,рК 
3 

(D Барк 
B 
As we know that 
js еа: 

p  4ne,Kr°p 
|-8х,/-4л x q -- 9 

4ne,Kr°p «Кр 
„=—® 
£y Kp 

T= 9:2. gy Kp 

lo 
An external force is applied to move a square loop of dimension 0 
5 cm x 5 ст and resistance 100 at a constant speed across а хоол й 
region of uniform magnetic field B = 0.20 Tesla. The side of the |x x x» «xx V 
square loop makes an angle Ө = 45? with the boundary of the |Ххххххх 
field region, as shown in figure. At t = 0, the loop is completely | x x x x x x x x | 
inside the field region, with its right vertex at the boundary. хххххххх 


Total charge flown through loop when loop is completely 
outside the magnetic region. 


(A) 0.05 milli coulomb 
(B) 0.10 milli coulomb 
(C) 0.4 milli coulomb 


(D) 1 milli coulomb 


Two bar magnets having same geometry with magnetic moments 1.5 M and 2.5 M are placed in 
such a way that their similar poles are on the same side, and its time period of oscillations is T4. 
Now if the polarity of one of the magnets is reversed, keeping other quantities same, then the 
time period of oscillation is Тг. Choose the correct option. 
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nod 
A qe 
2 
T, 2 
e Р 
2 
E. 
Ж: 
2 
Т 4 
D Lu 
2 
Ans. A 
So. Te > h. |М. [25M-15M 1 
JM T, үм, \25M+1.5M 2 
16. A uniform charged (thin) non-conducting rod is located on the central axis a 


distance b from the center of an uniformly charged non-conducting disk. The 
length of the rod is L and has a linear charge density à. The disk has radius 
a and a surface charge density c. The electrostatic force on the rod due to 
disc is 


(A) F ae (teat ent - os Let Jk 


2 ^ 
(B) E = hoa = 
42,0 
2 
(Gp “Бао 
8¢,b 


Ans. A 


Sol. Тһе electric field created at any point along the central axis is given by 


E(z) = 2 í m 
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Breaking up the rod into an infinite number of infinitesimally small point charges dq, we have that 
the net force on each tiny charge is dF = daE(z). Summing up all these contributions, and using 
the fact that dq = X dz gives 


2 5 А Ары. 2 
F= (аа Pec ke К E] 
| zl Уа? +2? 2, | а? +2? 
= 20-48061) ае) 


17. A cycle followed by an engine (using опе mole of an 
ideal gas in a cylinder with a piston) is shown іп Рь=Рс 
figure. Heat exchanged by the engine, with the 
surroundings for each section of the cycle is (C, = 
(3/2) R). 
AB : constant volume 
BC : constant pressure Pa=Pp 
CD : adiabatic 
DA : constant pressure 


Уд-Ув Ус Vp ү 


(А) Әв =5 Va (Ps P4), Овс = (3/2)P (Ve -Va ); Qoo 50, Qpa =(5/2)P, (V, = Vo) 


(B) Ов => V, (Ps - PA); Ос =(5/2)P3 (Ve - VA), Qeoo=0, Qpa = (5/2)PA (V, - Vo) 


3 
(C) Әв = МА (Ps -P,), Орс = (5/2)P3 (Vo -VA); Оо 20, Ор, =(3/2)P, (Va - Vp) 
5 
(D) Әв = МА (Ps -P,), Орс = (5/2)P3 (Vo - VA); Оо 20, Ор, =(5/2)Р, (Va - №) 
Ans. B 
3 
Sol. Олв = Ung Б (Te T,)= V, (Ps P.) 
Овс = Чье + Wac 
= (3/2)P3(Vo - Va) + Ps (Vo - Vp) 
= (5/2)P3 (Vc - Va) 
Qoa =0 
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Sol. 


Ans. 


Sol. 
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The figure shows the variation of average Pay 
power versus angular frequency of source 
voltage of two series. LCR-Circuits 
connected to same voltage source (the 
circuit-1 has resistance R;, capacitance C4, 
inductance L, and quality factor О, while 
circuit-2 has resistance Re, capacitance Co, 
inductance Lə and quality factor О» 
respectively. 

Choose the correct option: О 


2 —— Circuit-2 
1 z^ Circuit-1 
(A) Q, <Q, and В, < В,, ЦЬ, =C,C, 
(B) Q, >Q, and В, <В», LO; = L,C; 
(C) Q; <Q, and R; >В. С, = L,C, 


(D а, >а, and R; >В,, L,/L, =C,/C, 


Quality Factor = Q = —— 
2^0 


а-а, «a, 


V, 
(8: 27 217 > R, >R, 


© =O — LC; =L,C, 


The figure shows a non-conducting (thin) disk with a hole. The radius of 
the disk is b and the radius of the hole is a. A total charge Q is uniformly «Са» 


distributed оп its surface. Assuming that the electric potential at infinity is 
zero, what is the electric potential at the center of the disk? 


Q 

л) 2n, (b +a) 
Q 

(8) 2ng (b - a) 

Q 
С 

2 218g (b? - а?) 

(D о 

А 


The potential produced by a charged disk of radius R, at a distance z from it, along its central axis 
was 
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ae (v2? +R? -z) 24) 


ёо 
By superposition, we can think of the potential created by disk with the hole as the sum of two 
disks, with the same but opposite surface densities: 


V(z)= (v2? +b? -z)-z-(vz +a? -z) - 22-42 +b? – Jz? T3 
26 266 2є, 
Since we are only interested at the center, we have 


¥(0)= 5--(b-8) 


The total area of the disk with the hole is A = n(b? -а?), thus 


o= = 
п(6° —а°) 
Finally 
1 Q 2kQ(b-a) >жо 
шер 9) 48-48) "(b-ayb«a) b«a 


20. Choose the INCORRECT Statement 


(A) The paramagnetic material displays greater magnetization when cooled, for the same 
magnetizing field. 


(B) The diamagnetic property of material is almost independent temperature. 


(C) If a toroid uses bismuth for its core, the magnetic field in the core will be slightly greater 
than when core is empty. 


(D) The permeability of a ferromagnetic material depends on the magnetic field. 


Ans. C 

Sol. (A) On cooling, the tendency of thermal agitations to disrupt the alignment of magnetic dipoles 
decreases in case of paramagnetic materials. These they display greater amount of 
magnetism. 


(B) on placing a sample of diamagnetic material in magnetic field, the magnetization (Induced 
dipole moment) is opposite direction of magnetizing field. Thus it does not affected by 
temperature. 

(C) The field in core will be slightly less than when core is empty as Bismuth is a diamagnetic 
material (B = рош: nl). 
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21. 


Ans. 


Sol. 


15 


(D) uu so permeability of ferromagnetic 


material is dependent on the applied magnetic 
field. As shown in graph for B & H, B is larger 
for smaller value of H, thus permeability is 


greater for lower fields. 


AITS-PT-II-PCM-JEE(Main)/19 


If 100 gm water at 20°C is mixed with 100 gm ice at —20?C. Let in final state system consists of 
m, gm ice and mz gm water. Choose the correct option. 


Specific heat capacity of ice is 0.5 cal/g/°C. 
Specific heat capacity of water is 1 cal/g/°C. 
Latent heat of fusion of water is a 80 cal/g. 


Latent heat of vaporisation of water is a 540 cal/g. 


(A) m, = 200 gm, тг = 0 gm, Ө = -5°C 
(B) m, = 87.5 gm, m2 = 112.5 gm, 0 = 0°C 
(C) m, = 112.5 gm, m» = 87.5 gm, Ө = 0°C 


(D) m, = 200 gm, тг = 0 gm, Ө = -3°C 


All ice will not melt. It means in final state, 
the system will contain both ice and water 
at 0°C. Let x gm of ice melts due excess 
heat. 
X= 2809 =12.5gm 

80 
Water in final state = 112.5 gm 
ice in final state = 87.5 gm 


Water 
100 gm 
20°C 


Q, = 100 x 1х 20 
= 2000 cal 


Water 
at 0°C 


Second method : Let whole system is at 0°C in the state of water so. 


Heat constant = О; — Н; — Hə = -7000 cal 


ш = 100 x 20 х 1/2 
= 1000 са! 


рг = 100 x 80 
= 8000 cal 


It means the heat available will force the water to freeze to compensate the —7000 cal (negative 


heat). Let x gm of water to fulfil the condition so 
X= 1098 87.5 дт 
80 


Water = 112.5 gm 
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22. A conducting rod of mass = 1 kg, length = 1m 
suspended in uniform magnetic field B = (2T)k . 
The rod is attached with two different string as 
shown in the figure. Tension in each string is 20 


N. Find the value of current in the wire. (g = 10 
m/s?). 


Non-conducting 
string 


(A) 10 Amp 

(B) 5 Amp 

(C) 2.5 Amp 

(D) 0.5 Amp 
Ans. B 


Sol.  2Tsin30?- Bji/ « mg 
=> T=B,i£+mg 
=> 20=B,i/+10 
=> Bj£-10 

10 _10 

^ Byx£ B, 


T 
Non-conducting 
string 30? 30? 


B - BK = 2k | 


| 
Ві + то 


= 5А. 


23. An ideal mutual inductor is made from а primary coil of inductance 5mH and a secondary coil of 
inductance 10 mH. Find the value of the Mutual inductance ( Approximately). 
Assume no flux leakage. 


(A 28тН 

(B 21тН 

(С) 14 mH 

(D | 7mH 
Ans. D 


So. M=,/L,L, = 45x10? x10x10? = J50x10?H - 7 mH 
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A non-conducting sphere has mass m = 88 g and radius r = 20.0 cm. A flat compact coil of wire 
with 5 turns is wrapped tightly around it, with each turn concentric with the sphere, as shown. 
The sphere is placed on a rough inclined 4 54114441 43514444 44 444344 
plane that slopes downward to the left, | 21111111: | | % 
making an angle Ө with the horizontal, so 
that the coil is parallel to the inclined plane. 
A uniform magnetic field of 0.350 Т 
vertically upward exists in the region of the 
sphere. 


Take n= ig-tüm/s'. 


(A) The current in the coil, that will enable the sphere to rest in equilibrium on the inclined 
plane is 2.5 A. 


(B) The current in the coil, that will enable the sphere to rest in equilibrium on the inclined 
plane is 1.25 A. 


(C) The current in the coil, that will enable the sphere to rest in equilibrium on the inclined 
plane is 0.8 A. 


(D) The current in the coil, that will enable the sphere to rest in equilibrium on the inclined 
plane is 0.6 A. 


с 


The diagram shows a free-body diagram for the sphere on the incline. 
We will use the following notation: f is the force of 
static friction; B is the external magnetic filed given 
as B = 0.350 T; | is the unknown current in the 
coil; р is the magnetic moment of the current in the 
coil; m= 0.088 kg is the mass of the sphere; g = 10 
m/s? is the free fall acceleration; r = 0.200 m is the 
radius of the sphere; and N = 5 is the number of 
turns in the coil. We will use everywhere three 
significant digits as given in the problem 
statement. 


The sphere is in translational equilibrium, thus 
f,-mgsin8 20 .................... (1) 


The sphere is in rotational equilibrium. If torques are taken about the center of the sphere, the 
magnetic field produces a clockwise torque of magnitude 

НВ 5119, and the frictional force a counter-clockwise torque of magnitude f, R. Thus: 

fs R - рВѕіпӨ = 0...................... (2) 


From (1): fs= Mg sin8. Substituting this in (2) and cancelling out sinO , one obtains 
xin. 28 (88x10) x10 


NarB NarB  5x(22/7)x0.2x.35 | 


The current must be counter-clockwise as seen from above. 
The result does not depend upon the angle of inclination 0. 


uB = МОВ ->1- 0.8A 
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25. 


Ans. 


Sol. 


26. 


Ans. 


Sol. 


27. 


Ans. 


Sol. 


28. 


Two circular loops A and B have their planes parallel to each other, as 
shown in figure. Loop A has a current flowing in the counterclockwise 
direction, viewed from above. 


(A) If the current in loop A decreases with time, the two loops attract each other. 
(B) If the current in loop A increases with time, the two loops attract each other 
(C) If current in loop A decreases current in B is clockwise. 

(D) If current in loop A increases, current in B will be anticlockwise. 

A 


Apply Lenz’s law 


If magnetic dip in India is found to be 18°. One of the option, that is closer to the magnetic dip in 
Britain, is 


(A) 18° 
(B 70° 
(С) -іве 
(D 16° 
B 


Britain is closer to magnetic north. 


In the system of three charged particles, each charge particle is in equilibrium under their 
electrostatic forces only. Choose the INCORRECT option 


(A) The particle must be collinear. 
(B) All the charges cannot have the same magnitude. 
(C) All the charges cannot have the same sign. 


(D) The equilibrium is stable. 


Basic concept 

In a moving coil galvanometer the number of turns N = 30, area of the сой A = 4 x 10° m? and 
the magnetic field strength В = 0.3T. (The resistance per unit length of the wire of coil is 4). 
Choose the INCORRECT option 

(A) To increase its voltage sensitivity by 50% we increase number of turns to 60 


(B) To increase its voltage sensitivity by 50% we increase area to 9 x 10? m? 
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Sol. 


29. 


Ans. 
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(C) To increase its voltage sensitivity by 5096 we increase magnetic field to 0.45 T 


(D) To increase its voltage sensitivity by 5096 we change the material of wire such that its 
specific resistance would be 2/3” of the specific resistance of the present wire. 


A 
BINA = СӨ 
| C0 
BNA 
yena n (1) 
BNA 
( 
R= = л = CAVAN where C; is a constant. 
y A8C,C g -% _ BVA 
BVA V ау ACG ` 


A non conducting solid cylinder of infinite length having uniform charge 
density p and radius of cylinder is 5R. Find the flux passing through the 
surface ABCD as shown in figure. 


(A) шив, 
(B) Ын 
(C) өс 
(0) ын 
А 
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Sol. 


30. 


A conducting rod of length 25 cm is free to slide on two parallel 
conducting bars as shown in the figure. In addition, two 
resistors 50 and 100 are connected across the ends of the 
bars. There is a uniform magnetic field 0.02 tesla pointing 
inside the plane of paper. Suppose an external agent pulls the 
bar towards the left at a constant speed 5 ms”. 


Sliding rod 


(A) Current through 50 resistor is 5 mA 
(B) Current through 10 O resistor is 10 mA 
(C) Force applied by agent to maintain constant 5 ms ' velocity is 20 N 


(D) Power delivered by external agent is 50 watt. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


21 AITS-PT-II-PCM-JEE(Main)/19 


Chemistry PART - Il 


SECTION - A 
Straight Objective Type 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. Hydrolysis of mustard gas give HCl and a diol. Which of the following intermediate will form 
during the hydrolysis 


(A) Ф 
ёг эс 


(В) 


р 
i но” "s^ “а 
Ans. C 
Sol 
oA A Sol Fasi » ON s 
: KA 
Mustard gas нд 


Major product formed in the above reaction (A) is: 
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| a 

| ax 

(C) ) 

(D) " 
Ans. C 
Sol. 

Su OH H,SO, ge 5 
но | 
NS 
Y 
e 
(1) Ring closure 
€ go — 

33. Number of monochloro structural isomers form when A undergoes monchlorination 


СІ ћу 


(Monochlorination) » Products 
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(A) 1 
(B) 2 
(C) 3 
(D 7 
Ans. C 
34. Which of the following is correct? 
(A) An achiral molecule which is superimposable on its mirror image cannot exist as two 


enantiomers. 
(B) Changing the configuration of a molecule always means that bonds are broken. 
(C) Both (A) and (B) 
(D) None of these 
Ans. C 


35. Which of the following correct for E2 elimination in chloro cyclohexanes: 


H 
Жолы А, 
Н 
(А) (В) 
С! 


(А) Rate of Е; elimination in (A) is faster than (В). 
(B) Rate of Е elimination in (B) is faster than (А). 
(C) (B) can undergo E» elimination only if (B) undergoes ring inversion. 


(D) Both (A) and (B) are correct. 


Ans. B 
36. Which of the following molecule showing the correct direction of dipole moment: 
(A) Г] 
№ 
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(B) CN 
CN 


(C) CN A 


CI 
(D) Г] | 
| | 
Н 
Ans. А 
37. Predict the major product formed when the following reaction occurs in dilute base: 
Ox О OH/A 
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Ans. 


i oe 
B 
Sol. О 
2” 
ое" A 
==? 9 ` 
О 
2277 
О 
2” 


38. Propanol is more volatile as compared to glycerol because of 
(A) Less extent of hydrogen bonding 
(B) High molar mass of propanol 
(C) Hybridization 
(D) All of the above 


Ans. A 


39. The IUPAC name of the following compound is: 
0 
27) 


О 


(A) Cyclopentanedioic anhydride 
(B) Pentanedicarboxylic anhydride 
(C) Pentanedioic anhydride 

(D) Dicyclopentane anhydride 


Ans. С 
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40. Predict the product of the following reaction: 
RCOOAg +1, ——>(A)+CO, + Agl 
1:1 
(A) Alkyl iodide 


(B) Carboxylic acid 


(C) Ester 
(D) Alcohol 
Ans. A 
41. Which of the following compound will form when acetic anhydride reacts with o-Fluoroanisole in 


presence of dry ЛіСіз. 


(A) ? 
C—CH3 
F 
OCH; 
(B) n 
C 
ше г? 
Е 
OCH 
(C) о 
С 
id y CHS 
F 
(D) о 
C 
K y DGH 
F 


Ans. A 
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42. Which of the following species is most stable? 


(A) 


(B) О 
2 
х= 
М О 
© 
(С) О 
\_ 2 
N 
© 
(б) | | 
or қ “ло 
e 
Ans. D 
43. The hybridization of C-1 and C-2 carbon atoms marked in the following structure of benzyne 


intermediate? 


1 
2 


(A) | sp^and sp? 
(B) sp and sp 
(C) sp and sp? 


(D) None of these 


Ans. A 
44. Predict the major product formed in the following reaction: 
К 
+ Н; - оо” 
(А) 27 
(В) P uc d 
(C) сњ 
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(D) No reaction 


Ans. B 
(i) l/Red P 
45. Alcohol — agno, Э (А) 


Compound A does not react with НМО: and gives a colourless solution with NaOH. 
Degree of the alcohol taken initially 


(A) 1 
8) 2 
(C) 3 


(D) None of these 


Ans. C 
46. Predict the product of the following reaction: 
HO OH 
diced A 
O 
(A) Lactone 
(B) Anhydride 
(C) Alcohol 
(D) Alkene 
Ans. A 
47. The correct order of basic OR of the following compound is: 
(1) C "C 1 6 a" 4% в 
М 


(А) 1>2>3>4 
(В) 1>3>2>4 
(С) 4>3>2>1 
(D) 1>2>4>3 


Ans. D 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


29 AITS-PT-II-PCM-JEE(Main)/19 


48. Predict the product of the following reaction? 
(i) PhP 


CH,|—~— => 


Ans. C 
49. Which mechanism the following reaction will follows: 
С,Н,ОН--өи гэ» C,H,Cl+ SO, 
(A) Sni 
(B) Sn2 
(C) биі 


(D) None of the above 
Ans. B 


50. In the following reaction 
CH, = CH, —4%0 > (a) —? (B) Р©% (C) 
The compound (C) is: 


(A) СН;-СН; 
(B CH,- CH: -CI 
(C)  CH,-CH, 
à d 
(D) “CHC 


Ans. C 
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51. Which of the following product will form in the following reaction: 


an = Р 
4 HO OH 
O 
(A) 
dh 
| | 


272224 


(C) CHO 
CHO 
D  / 
OY 
Ans. B 
52. The possible product of the following reaction: 
H,C- CH, -CoOH— Sr PE 


(A) CH- СНз 


(B) СН, СН:ОН 
О 


Il 
(C) CH, - CH, - C- CH, 
(D) CH, 
Ans. D 


53. CH,CHO—YxC (A) Оона в) 


(ii) OH 
Compound B formed in the above reaction is: 


(A) Glycine 
(B) Alanine 


(C) Threonine 


(D) Serine 

Ans. B 

54. The only two pK, values of an amino acid are 2.32 and 9.62. The isoelectric point of the amino 
acid is: 
(A) 7.3 
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(B 11.94 
(C) 5.97 
(D) 9.62 
Ans. C 
55. Which of the following products will form when cellulose undergoes complete hydrolysis: 


(A) D-fructose 
(B) D-ribose 
(C) L-glucose 
(D) D-glucose 
Ans. D 
56. Neoprene is prepared by polymerization of: 
(A) 2-Chloro-1 ,3-butadiene 
(B) Butadiene 
(C) Acrylonitrile 
(D) Styrene 
Ans. A 
57. An organic compound ‘X’ gives CO» gas on reaction with NaHCO3. The compound 'X is: 
(A) Picric acid 


COOH 


OH 


SO3H 
"Qo 


(D) All of these 


Ans. D 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II-PCM-JEE(Main)/19 32 


58. The degree of unsaturation in the following compound is: 
SSS 
А 8 
(B) 10 
(C) 2 
(D) 6 
Ans. B 
59. Predict the compound 'X' in the following reaction: 
{ 
SNH, 


-Br, + NaQH—*-> X + Na,CO, + 2NaBr + 2H,O 


б 

(B) ey" 

(C) й 

ава 

(б) CH3NH; 
Ans. B 
60. Compound 'A' on reductive ozonolysis will give: 

(i) Оз 
(ii) Zn/H5O 
(A) OH 


HO 
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О 
С) оу 
bs 
^ XO 
Ans. B 
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Mathematics PART -III 


SECTION - A 


Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE is correct 


61. 


Ans. 


Sol. 


62. 


Ans. 


Normals having slope m, m2, тз; (m, < 0) are drawn at points Р(а, b), Q, R respectively on the 
curve y? — 6y — 16x + 73 = 0 so as to intersect at point S(19, 6), then a + bis equal to 


(А) 24 
(B 28 
(C) 32 
(D 36 
B 


Roots of the equation 4m? — 7m + 3 = 0 are ті, ma, тз solving m, = -5 


КЕГЕ 


a=13,b=15 


The locus of the centroid of triangle PSQ, where РО is any chord of the parabola у? = 8(x + 2) 
subtending right angle at the vertex and S be its focus is also a parabola whose latus rectum is 
equal to 


1 
(A) 3 

4 
(B) 3 

8 
(C) a 
D) 2 
C 
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Sol. 


63. 


Ans. 


Sol. 


64. 


Ans. 


Sol. 
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tite 2-4 a P(t) 
If (h, k) is the centroid of APSQ, 
Then 314 =; 45. Жэ, +t 
8 
=> К2--(һ-4 
2(8-4) 


-. Latus rectum = 5 ОЧ») 


A hyperbola having foci A(4, -1) and B(4, 5) has x + у— 7 = 0 as one of its tangent, then the point 
of contact of this tangent is 


e (22) 
B) (59 
с) 07 
0) (2,5 
C 


Image of A(4, —1) about the tangent x + y — 7 = 0 is P(8, 3) 
Equation of line passing through P(8, 3) and B(4, 5) is 2y + x – 14 = 0 
Solving this with tangent, we get point of contact 


The equation of circle touching the parabola y = 1 — x° at the point (2, —3) and having its centre on 
the line y + x = Ois 


(A) | (x-3*«(y«3*-1 


Normal to the parabola y = 1 — x° at (2, -3) is 4y – х + 14 = 0 
Let centre of circle is (a, -о) which lies on the normal 


14 
VO = 
5 
-. Radius is x 


—mR—m——RmR—m0————R———————————— ——H! 
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65. 


Ans. 


Sol. 


66. 


Ans. 


Sol. 


67. 


x y? х“ y? 1. 
If the ellipse —+-~=1, b > 0 and the hyperbola — – — = — intersect orthogonally, then the 
16 p? 81 63 16 
value of b? is 
A) 5 
B) 7 
(C) 9 
81 
D es 
0 5 
B 


Foci of the two curves are coincident 


If the line joining the foci of the hyperbola S, = a = 0 does not subtend a right angle at 
any point on the hyperbola S, = het , then number of integral values of 4e? is/are (e is 
eccentricity of б; = 0) 

(A) 1 

B) 2 

(C) 3 

(D) 4 

B 


Circle having foci of the hyperbola S, as the extremities of diameter should not intersect the 
hyperbola 5, at real points 

= а? + b? < 4а? 

= 02 < За? 

-> е? < 7/4 

—4«4e «7 


One of the sides of a triangle is divided into segments of 4 and 6 units by the point of tangency of 
the inscribed circle which has radius 24/2 units, then the largest side of triangle is 


(A) 10 
21 
e © 
43 
© = 
(D) 11 


ааа ор аана анна тане: 
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Ans. D 
Sol. nds d ORA 
2 2 2 3 
А-С 
вш M ee 
2 2/2 
Jee CE UM 28-02 
2 2/2 2/2 
-»Х-5 


Alternate: Use A = rs 


68. 1еї9,= 1? +2? +3? + 
( (2n—1)" 
(B) (п+2)* 
(С) (21+ 1)* 
(D 2(п-1) 


Ans. С 


2 
Sol. 64) n° = 16(n(n+1)) гр +n “| 


2 2 
69. A line is drawn from А(-4, 0) to intersect the curve Stat! at P and Q above x-axis. If 
еа 87 23 then the maximum value of the slope of line is 
AP AQ 2 
(A) 243 
1 
(B) E 
43 
4 
С E 
(C) 5 
(D) 43 
Ans. 8 


Sol. АР and AQ are the roots of the equation (г cos 0 – 4)? + 2(rsin 0) = 8 
= r'(cos? 0 + 2 sin? 6) -8cosOr+8=0 
1 1 8cos6|_ V3 
mn 2 
AP AQ 8 2 


> соз] 23 лам 


55 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II-PCM-JEE(Main)/19 38 


70. 


Ans. 


Sol. 


71. 


Ans. 


Sol. 


If two distinct chords drawn from the point БЕ Ө, =| to the circle 


42 

х2 + у? = 242 sin 0 x + ay (0 is a parameter) are bisected by x-axis, then the exhaustive set in 
which 6 lies is 
(A) not Zone пе! 

4 4 
(B) mE ne 57 пе! 

6 6 
(C) anes Z, ann PE net 

4 4 


(D (опт, (2п + 1)л); п el 


А 
231 22 sin8, = 
2/2__„ | егі 4 E 
42 sinü-h V2 (242 sino-h) 7 


=> h? -8J2sinü-h - 4sin 0.7 -0 

For distinct real roots 

БО ан Ө л ce ird pd ‘nel 
2 4 4 


Let A be (100, 50), a point B on the line y = x and point C on x-axis such that AB + BC + CA is 
minimum, then the coordinates of C is 


(A) (50, 0) 
& | о 
€) | о 
о) (226 
с 


Image of A(100, 50) about x-axis is Р(100, —50) and about y = x is Q(50, 100) 
Equation of line PQ is y + 3x — 250 = 0 
Putting y = 0, x = = 
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72. 


Ans. 


Sol. 


73. 


Ans. 


Sol. 


74. 


Ans. 


39 
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A line L, “107871 intersects the coordinate axes at points A and В. Another line 1; 


perpendicular to L4 intersects the coordinate axes at C and D. The locus of circumcentre of AABD 


is 

(A) 5x — 4y =9 
(B) 5x — 4y = 18 
(C) 4x – 5у = 9 


(0) 4x — by = 18 


Circumcentre will lie on the perpendicular bisector of AB 


The value of cott ©- 4cot? = _ 6cot? = + 4cot +2 is 
16 16 16 16 
(A) 0 
(B) -1 
(C) 2 
(D) 1 
D 
1—tan? 2A (1-tan? A -4tan? A Е 
cot4A = = 1- : 
2tan2A 4tanA(1-tan? A) 16 
=> tant + 4tan? © — 6 tan? - 4їап- 2+1=0 
16 16 16 16 


The equation of two sides of a triangle are Зх + 4y – 12 = 0, 2x + y — 8 = 0. If the circumcentre is 


(0, 3), then the centroid of the triangle is 


7 
(A) 0,7) 

14 
(B) 2J 

16 
(С) 23 
(D (06) 
В 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-PT-II-PCM-JEE(Main)/19 40 


Sol. 


75. 


Ans. 


Sol. 


76. 


Ans. 


Sol. 


77. 


Foot of perpendicular from (0, 3) on the line Р(0, 8) 
2x +y —8-0is (2, 4) 
Hence, P is (0, 8) which is orthocentre 


2х+у-8= 0 
2. Centroid is (o. м) 4 
3 
0,3 
Q(-4, 6) ыг В(4, 0) 
Зх +4y—-—12=0 
The value of sec '(cosec A)-«tan (cot® A)- cot" P ‚0<А< “is 
cot“ A-1 6 
(А) 0 
(B)  S3tan'1 
(С)  3tan"-L 
43 
(D tan'1 
C 
—cot ES + tan! (cot A) + tan (cot? A) 
cotf A -1 
A4( cotA .4 CotA T 
= -|л—-СОї | —— талап — ——— 
1-СОҒА 1-со“А 2 


If the incircle of a triangle ABC passes through the circumcentre, then value of 
(cos A + cos В + cos C)? is 


(A) 1 
B № 
(C) 2 

9 
0 1 
C 


Distance between circumcentre and incentre = JR? —2Rr 
л NR? -2Rr =r 


r 
=> —=\у2-1 
R va 
The minimum value of the expression (t^ + 1 — a)? + (2t—a — 4)?, (t, a є В) is 


(A) 2 
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Ans. 


Sol. 


78. 


Ans. 


Sol. 


79. 
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(B) 3 
(C) 8 
(D) 10 
с 
Slope of tangent 1-1 ->і-1 Q 
2-2+4 1 
2 P(2,2) > pa= Port д (1 4 £, 21) 


y=x+4 


In AABC, ZA = в ‚ then the maximum value of sin? B + sin? С is 


(A) 3-1 

(B) 1+ S 
© $ 

D) 2 ae 
B 


sin?B+sin?( £B) aq УЗ sin2B - 3cos 2B 


4 
If 8cosy = 41427 ; x € R, then the range of sin? y + cos y + 1 is 
ЖЕ 
e | 2) 
с) l2 2) 
(D) > E) 


A € ——— €——  À—— áÓ——MMÀ M M — ———— — — M M Pa — M— 
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Ans. C 
3 1 
Sol. 8cosy =4+ 5 = -- <соѕу <1 
x +х+1 2 
x^ y? 
80. Two tangents to the hyperbola 10081 = 1 having slopes т; and т» cuts the coordinate axes at 


four concyclic points. If m, and mz satisfy the equation 202 — 5a + k = 0, then the value of k is 


(A) 1 

(B) 2 

3 

(C) 5 

5 

(D) 4 
Ans. B 

Sol. mms» = 1 


81. A parabola is drawn through two given points А(2, 0) апа B(—2, 0) such that its directrix always 
touch the circle x? + y? = 16, then locus of focus of the parabola is 


(A) 3х2 + 4y* = 48 

(B 4х2 + Зу? = 48 

(C) 3х2 + 4y*=60 

(D 4x? + 3y*=60 
Ans. A 


Sol. — Let focus be S(h, k), then 


(1-2) + к= 4(со50-2)2 .— .— |  J .. (1) 
(1-2) +k? -4(с080-2)) 2 2 a (2) 
h 
=> cos0-— 
2 2 2 
=> (h-2) +k? = 41-2| шэн ан 
4 16 12 
82. The locus of foot of perpendicular from (1, 2) on each member of the family of lines 


(1 + 2t)x+(1-thy+t-—1=0;teRis 
(А) x+y? +х- 3у+2= 0 


(В) x -у”-х-Зу-2-0 
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Ans. 


Sol. 


83. 


Ans. 


Sol. 


84. 
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(C) x -у”-х-Зу-4-0 


(D) none of these 


B 
Given family passes through the point (0, 1) 
k-2 Ke (h, k) 
> x --1 
h-1 h (0, 1) 


хіх – 1) + (у – 1)(у 2) = 0 
x + у -х-– 3у+2= 0 


(1, 2) 


2 
Consider point Р with ordinate t lying on the curve xcu =1; t e N. If S, represents the 


minimum distance from point P to the line 2y — x = 0, then lim (tS, )is 


1 
(A) 5 
3 
(B) 4 
1 
C = 
(С) iG 
2 
D десе 
(D) E 
с 
P(2 tet) 
24 +1? -t) afvi +? -t 
2 2—— ————. = [im t. S, = lim———2——- = — (B ionalizi 
S, JE lim t 5, lim JE JE (By rationalizing) 


In AABC, if medians from B and C are mutually perpendicular, then the possible value of 
cot B + cot C is 


А = 
2 
в) = 
À 
© 5 
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3 
D 2 
(б) 4 
Ans. D 
Sol. tano =% 5 tana = У 
X 2х 
20: ШЕ 
Бер ee SY 
y У 3xy 
X 2x 
2 _ 2 
Similarly cotC = a а 
3xy 
2 2 
“ бова амы se 
Зху 3 
85 33 1 , 202062 ан his gnenby 
| sasin((n+1)k)sinnk sink 3 
T 
A ntt—inel 
(A) л 3 е 
(B  2m+Ž;nel 
3 
Tt 
C nrt—;nel 
(C) л 6 е 
(D  2m+Ž;nel 
6 
Ans. B 
89 89 sin((n-- 1)k -nk 
So. У- к-с! n(( JR) 
1 ѕіп(п +1)Кзіппк ^ sink sin(n+1)ksinnk 
89 
= ЕА cot(nk) –сої(п + 1)к кол 691305 
sink = sink sink 
ees Е: S k-2nn£ Тіп | 
sin*k 3 3 
86. Let two tangents Зх — 4y + 20 = 0 and x -y — 3 = 0 of a parabola intersect the tangent at vertex at 


points Р(0, 5) and Q(3, 0) respectively, then the length of latus rectum is 


ZEE 


J34 


18 
B шог 
Е 434 


(A) 
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Ans. 


Sol. 


87. 


Ans. 


Sol. 


88. 


Ans. 


Sol. 
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24 
© A 
(D) 434 
9) 
Focus is (6, —3) and equation of tangent at vertex is 5х + Зу – 15 = 0 

30-9-15| 24 

ЗАЕВ = es r 

| | | | х2 у? 
From point Р(8, t); t being the parameter, tangents are drawn to the ellipse 16112 =1 so as to 


touch the curve at A and B. The locus of the image of P about AB is 


(A) Х--4 

(В) х+у= 2 

(С) Х--8 

(D) х+у= 4 

А 

82 о =>h=-4 


Let the equation of incircle of AABC be 4(x* + у?) = 25 which touches the sides BC, CA, and AB at 
D, E and F respectively. If BD, CE and AF are in AP with common difference 2.5, then the 
circumradius of AABC is 


(A) 5 
(B) 6.25 
(C) 7.5 
(D) 10 
B 
S = ЗХ 
8x? (x? =d? 
TEL | ). 2.5 
S 3x 
>x=5 
г. Sides аге 7.5, 10, 12.5 
m 7.5x10x12.5 | 6.25 
4x37.5 
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89. Тһе number of solutions of the equation sin ' (сов3х)--сов (sin3x) = - ;X є [7 л] is/are 
A) 2 
B) 3 
C) 5 
(D) 6 
Ans. D 


Sol. сіп (сов Зх) = sin ‘(sin Зх) 2 cos Зх —sin Зх = 0 > cos 3x + z) =0 


Пл T 
-> Х = ;nel 
3 12 
90. The lower one-fifth portion of a vertical tower subtends an angle a = tan at a point A in the 


horizontal plane through its foot and at a distance 100 m from the foot. If the angle subtended by 
the upper four fifth portion of tower at point A is В, then B — о is 


5 
A tan — 
(A) 17 
17 
B ай 
(В) 7 
7 
С tan — 
(0) 17 
11 
р tax!— 
(0) 17 
Ans. С 
C 
Sol > umi. 
500 5 ар 
= ћ = 100 т 5 
Hence tan(B + о) = 1 
1 h 
tanp + — = 
а > tang == A a à 
кет 100 
2 1 
а 56 7 
Also, tan(B— cpm 2% 
i) 1522: 17 
+ — 
15 


S 
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Physics PART -| 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


1. Two spherical planets P and Q have the same uniform density p, masses Mp and Ма and 
surface areas A and 4A respectively. A spherical planet R also has uniform density p and its 
mass is (Mp + Мо). The escape velocities from the planets P, Q and R аге vp, va and va 
respectively. Then 


(A) Vo» Vn» Vp 
(B) VR > Va» Vp 
с) “Beg 
P 
(D) M 1 
Vo 2 
2. Two identical blocks are floating once in water (саѕе-1) and once in mercury container (case —11). 


They are floating very near to each other. Choose the correct option(s). 

(A) In case —l, both blocks get attracted to each other. 

(B) In case —l, both blocks get repelled from each other. 

(C) In саѕе –11, both blocks get attracted to each other. 

(D) In case —II, both blocks get repelled from each other. 

3. The pitch of a screw gauge is 0.5 mm and there are 100 divisions on it's circular scale. The 
instrument reads 2 circular divisions when nothing is put in between its jaws. In measuring the 
diameter of a wire, there are 8 divisions on the main scale and 83" division coincides with the 
reference line. Then choose the correct option(s). 

(A) Screw gauge is having zero error of -0.01 mm. 
(B) Screw gauge is having zero error of -0.49 mm. 
(C) Diameter of the wire is 4.405 mm. 
(D) Diameter of the wire is 4.425 mm. 


4. Heavy stable nucleus have more neutrons than protons. This is because of the fact that 
(A) neutrons are heavier than protons. 
(B) electrostatic force between protons are repulsive. 
(C) neutrons decay into protons through beta decay. 
(D) nuclear forces between neutrons are weaker than that between protons. 


5. Two point monochromatic and coherent sources of light of wavelength л. 
are each placed as shown in the figure. The initial phase difference 4, 
between the sources is zero. If D >>d, select the correct option(s). $ $ 
(during the counting exclude fringes at infinity) === 


lf d= ^, O will be minima. Screen 


А (planar) 
If d = 4, only one maxima can be observed on screen. 


(A) 
(B) 
(C) If d = 4.8 à, then a total 8 minima would be there on screen. 
(D) 


If d= %.. then intensity at O would be minimum. 
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Sound of wavelength X passes through a Quincke’s tube, which is adjusted to give a maximum 


әры | : , | 
intensity lo. Through what distance should the sliding tube be moved to give an intensity 2 


7h 
(A) a 

з). 
e = 
(с) Ам 
(D мв 


Assume that the nuclear binding energy рег 
nucleon (Ey,) versus mass number (A) is as 
shown in the figure. Use this plot to choose 
the correct choice(s) given below: 

(A) Fusion of two nuclei with mass 
number lying in the range of 1 « A « 
50 will release energy. 

(B) Fusion of two nuclei with mass 
numbers lying in the range of 51 « A 
« 100 will release energy. 

(C) Fission of a nucleus lying in the mass 
range of 100 « A « 200 will release 
energy when breaks into two equal 
fragments. 

(D) Fission of a nucleus lying in the mass 
range of 200 « A « 260 will release 
energy when broken into two equal 
fragment. 


Three identical biconvex lenses of focal length f are aligned with two neighbouring lenses 
separated by a distance f as shown in the figure. A small object is located at a distance f/2 in front 
of the leftmost lens. Choose the correct option(s). 


| 


<----><---------->6--------> 


1/2 f f 


(A) The final image formed is real and inverted. 

(B) The final image formed is virtual and erect. 

(C) The final image is of same size as that of object. 
(D) The final image formed is virtual and inverted. 


Kepler's law states that 

l. the orbit of planets are elliptical with one focus at the sun. 

Il. A line connecting the sun and a planet sweeps out equal areas in equal times and 

III. the square the period of a planet's orbit is proportional to the cube of its semi-major axis. 


Which of these laws would remain true if the force of gravity were proportional to rather than 


r25 4 


(A) only | 

(B) only |! 

(C) only | and II 
(D) none of these 
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10. Four classes of students measures the height of a building. Each class uses a different method 
and each measures the height many different times. The data for each class are plotted below. 
Which class made the most PRECISE measurement? 


Known height 


No. of trials 
N 
e 


(A) 10 | 
0 10 20 30 40 50 
Height (m) 
T30 Know height 
‘5 20 
(B) 910 
0 10 20 30 40 50 
Height (т) 
o А 
830 Ші height 
‘5 20 
(C) 810 
0 10 20 30 40 50 
Height (т) 
s 2 Known height 
‘5 20 
D , 
(D) $10 


0 10 20 30 40 50 
Height (m) 


SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column I are labelled A, B, C and D, while the statements in Column Il 
are labelled р, а, г, s and t. Any given statement in Column | сап have correct matching with ONE OR 


MORE statement(s) in Column Il. 


11. Column -1 contains four different YDSE systems and Column -lI contains intensity measured at 
some points on the screen. Do the correct match(es) in Column-l and Column -1l. (CP; = 0.3 mm 


and CP» - 1.2 mm) 


Column I 


Column Il 


à = 4000 A in air 


а= 1mm 
D=1m 
Intensity at each slit = lo 


[с = Alo 
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d=1mm 
D=1m 

Intensity at each slit = lọ and | (q) ||, — 2l; 
no absorption of light by 


— > water (uw = 4/3) 
à = 4000 A in air 
y 
Glass p, а= 1 тт 
| m E D=1m 
— > с Film thickness t = 0.8 ит 
(C) refractive index of film = 3/2 | (r) | le 4l 
Intensity at each slit = lọ and 
— no absorption of light by 
à = 4000 A in air glass 
u а= 1mm 
(5) Mode D=1m (s) |b, =0 


Intensity at each slit = lo 


à = 4000 A in air 


(t) |%ь-2 
12. Column-l contains some systems having a solid body and fluid. Соштп-!І contains some physical 
quantities for the systems in column-l. Match column- II with column-l. 
Column | Column Il 
A solid sphere of radius 
Atmospheric pressure = Po R is tied inside a non- 
viscous liquid and the 
system is in equilibrium F, (force on surface х 
(A) (sphere just touching (p) applied by liquid) 
the top surface of the -P aR? + аң? 
> liquid). х-иррег һай = Fo 37 Pg 
Density of liquid = p spherical surface у- 
Density of solid = o(ozp) lower half spherical 
surface. 
Atmospheric pressure = Po 2 : 
Р йн A solid disc of radius R, 
thickness Н/З is tied F, (Force on surface y 
: inside a non-viscous applied by liquid) 
(B) 3 liquid and the system is | (q) 5 
в : in equilibrium x-rim of - FoxR + =лА?ро 
Density of liquid = р the disc y-one of the 
Density of solid = о(сер) flat faces of disc. 
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Atmospheric pressure = Ро 
4R 


5R/3 


Density of liquid = p 
Density of solid = o(ozp) 


A solid sphere of radius 
R is moving upward 
with a terminal velocity 
v. inside a viscous 
liquid and the beaker is 
at rest. x-surface of the 
beaker base just below 
the sphere y-remaining 
surface of the beaker 
base 


Force of buoyancy on 
sphere or disc 

(Fa) — weight of sphere or 
disc (W) is certainly 
positive 


Atmospheric pressure = Po 


VIR 2R 


Density of liquid = p 
Density of solid = o(0#p) 


A solid disc of radius 
2R and height 4R/3 is 
placed inside a liquid, 
whose lower part is 
partially open to 
atmosphere апа the 
disc is in equilibrium. 

x-top surface of the 
disc y-bottom surface 
of the disc which is in 


с < p (necessarily) 


contact with liquid. 


(0 | o> p (necessarily) 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


13. 


At a depth h, = 5 trom the surface of a planet (radius R = 3000 km), acceleration due to gravity is 


01. It's value changes by Ag;, when one moves down further by 1 km. At a height һ above the 
surface of the earth acceleration due to gravity is gp. It's value changes by Ag» when moves up 
further by 1 km. If Ag; = Age and hz = dx10? km. Find d. (Assume the planet to be a uniform 
sphere of radius R) (Таке 2'? 21.3) 


A massless metal plate is placed on a horizontal tabletop lubricated with oil. The sheet is a 
square of side length / = 1.0 m and the oil layer has thickness h = 1.0 mm. Initially one edge of 


the sheet coincides with one edge of the table. The sheet is pulled outwards without rotation with 
a constant force F = 15 N. If coefficient of viscosity of the oil is n = 0.2 N-s/m?, how long (in 
second) will it take to pull half of the sheet out of the table? 


Figure shows a cubical block of side 10 cm and relative density 1.5 
suspended by a wire of cross sectional area 1079 m?. The breaking stress 
of the wire is 7 x 109 N/m*. The block is placed in a beaker of base area 
200 cm? and initially at t = 0, the top surface of water and block coincide. 
There is a pump at the bottom corner which ejects 2 cm? of water per 
second. If the wire breaks at t = 10“ seconds, find k. (Take g = 10 m/s?) 
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If is found that the spectral line of a certain star periodically becomes a doublet indicating that the 
radiation comes actually from two stars revolving about their centre of mass. Assuming the 
masses of the stars to be equal, find the distance between them if the maximum splitting of the 


: : АХ, 3 А А 
spectral lines is equal to 3^ -1.2х107 and it occurs every т = 30 days. Give your answer in 


terms of d x 107 km (approximately) and write d. 


Find the second longest resonance wavelength (in m) in a string of length / = 6 m for which a 


point at x = jm is an anti-node, where x is distance measured along the length of the string from 


a fixed end. (string is fixed at both ends) 


An ideal fluid flows through a pipe of circular cross section of radius г at speed vo = 4m/s. Now а 
viscous liquid is made to flow through the same pipe at the same volume flow rate (measured in 
m?/s). Find the maximum speed of the viscous liquid particle in the pipe in m/s. 


A string SQ is connected to a long heavier string at Q. y 

Linear mass density of the heavier string is 4 times of the 

string SQ. Length of SQ is 9.5 cm. Both the strings are 

subjected to same tension. A 50 Hz source connected at S 

produces transverse disturbance in the string. Wavelength s 

of the wave in string SQ is observed to be 1 cm. If the 9.5 cm 
source is switched on at time t = 0 and the smallest time (in 

sec) at which a point in the heavier string would oscillate in 


Q 


phase with the source at S is x Find T. 


A particle of mass m = 9 gm is trapped between two perfectly rigid parallel walls. The particle 
bounces back and forth between the walls without losing any energy. From a wave point of view, 
the particle trapped between the walls is like a standing wave in stretched string between the 
walls. Distance between the two walls is L = 1 m. Calculate the energy difference between third 
energy state and the ground state (lowest energy state) of the particle. Answer the energy 
difference in C x 1079 Joule. (Take Planck's constant h = 6 х 107%“ J-sec) 
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Chemistry PART -II 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


21. 


22. 


23. 


24. 


25. 


26. 


Which of the following gives precipitate with (NH,)2S in aqueous medium? 


(A) Fe? 
(В) _ АЎ? 
(С) Gr 
(D) _ Со” 


Which of the following statement is correct? (Neglect vibrational degree of freedom) 
(A) Molar internal energy due to motion is SRT of diatomic gas molecules. 
(B) Molar internal energy due to motion is 3RT of bent triatomic gas molecule. 


| ‚О Р Ane 
(C) Molar internal energy due to motion is p of triatomic linear gas molecules. 


"ERE ; 
(D) Molar internal energy due to motion is pb of monoatomic gas molecules. 


Select the incorrect statement (s) 

(A) above Kraft's temperature and critical micelle concentration, micelle formation take place. 
(B) tetra ethyl lead acts as positive catalyst when mixed with petrol for combustion. 

(C) higher the gold number more will be the protecting power towards coagulation. 

(D) alum purify the water by forming silicate complex with mud particles. 


1.350 gm sample of Co (NH, ), SO% Br (molar mass = 320) is dissolved to prepare 200 ml 


solution. Osmotic pressure of this solution is found to be 1.039 atm at 27°C. Which statement/s 
is/are correct for this solution? [The above complex does not form yellow ppt. with AgNO4] 

(A) Each molecule gives two ions in solution. 

(B) The complex Co(NH3)sSO,Br is completely soluble under given condition. 

(C) Molarity of complex ion [Co(NHs)sBr]^* is 0.021 M in the solution. 

(D) The van't Hoff factor of the complex is = 2. 


Which of the following is/are correct for spontaneous isothermal chemical reaction? 
(A) AH = 0, because AT =0 

(B) AS =0 

(C) AU = 0, because AT = 0 

(D) AG «0 


The order of hybridization of the central atom in the following species: 
ірісі, |[AuCt, |  М(СО), || Au(CN), | 

Along with increasing order of oxidation state are 

(A) | sp) sp, өр”, dsp’ 

(B) <р», sp, Sp, sp 

(C) sp, sp, dsp”, dsp? 

(D) өр” sp, dsp, sp 


о о о о 
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There are three bottles having halides in a lab. One of them containing a yellow compound 
another has red compound and the last one has touch sensitive explosive. Which of the following 
combination is possible? 

(A) Agl, Hgl», SnCl, 

(B) PbBr», Hgl», Міз 

(C) AgBr, SbCl3, SnCl? 

(D) Ғесіз, CrCla, МЕҙ 


By which of the following method(s) Cl» сап be prepared? 

(A) 2KMnO, + 16HCI——> 2KCI + 2MnCl, + 8H,O + 5СІ, 
(B) At anode, by the electrolysis of aqueous NaCl 

(C) 4HCI + MnO, —— MnCl, + Cl, +2H,O 
(D) 


HOCI +HCI——> СІ, +H,O 


hich of the following statement(s) is/are correct? 

) Trapping of an electron in the anion vacancy leads to the formation of F-centre defects. 
) In a fcc unit cell, the body centre is an octahedral voids. 
) 
) 


The edge length of the unit cell in NaCl is 552 pm (n. -95 рт, г, -181pm) 


1" 
The coordination number of ions in cesium halide crystal is 8. 


h 

) Temperature of an ideal gas does not change when it expands adiabatically in vacuum. 
B) AH, AU, AT, Q are zero for expansion in vaccum under adiabatic.conditions. 

) On increasing the temperature compressibility of real gas decreases. 

) Dalton's law of partial pressure is applicable at equilibrium for a reacting gaseous mixture. 


SECTION - B 
Matrix — Match Туре 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column I are labelled A, B, C and D, while the statements in Column Il 
are labelled p, а, г, s and t. Any given statement in Column | can have correct matching with ONE OR 
MORE statement(s) in Column Il. 


31. 


Match the characteristics of Column — I with the characteristics in Column - Il 
À,, = molar conductance at molarity M 


22 = molar conductance at infinite dilution 


Column-l Column-ll 

(A) | Conductivity of an electrolytic solution (p) САА (43, E Am ) where C is conc. 

decreases 
(B) Lee at 25°C (q) | With increase of concentration 
(C) | K, of weak electrolyte (0) | > Agaat 25°C 
(б) Conductivity of an electrolytic solution (s) | < Aeg at 25°C 

increases 

(t) On decreasing the concentration 


ааа аа ЕЕН 
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32. 


Match the characteristics of Column — I with the characteristics in Column — II 


Column-l Column-ll 
(A) | Со? +KNO, +CH,COOH——> |. | Р) | Brown ppt. 
(B) | м +DMG—> (9) | Blue ppt. 
(C) Cu% + K, [Fe (CN), | › (r) White ppt. 
(D) АГ! xXx (NH, Ji S HO (s) Red ppt. 
(t) | Yellow ppt. 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


40. 


A, of 10? M of a weak acid is 0.0142 x10** ohm ст / mol. 12 = 450 ohm ст? / mol at 
25°C, K, of acid is 10°. The value of ‘x’ is 


The rate of diffusion of hydrogen gas is 545 times of that of a hydrocarbon at identical 
temperature and pressure if the molecular formula of hydrocarbon is C4H2, .». The value of (n/2) 
is 


In Fluorite type structure of X^* & Y^ compound if we remove anions from one body diagonal 
and cations from all the corners then unit cell formula becomes X, Y, :n -- m = 2, zis: 


EMF of the following half-cell Pt | H2(g) | Н“ (aq) is 0.177 if the Ph, = 1 atm then calculate the pH 
of solution? 


AG for the reaction at 500°C is 


= ALO, ЗАО, AG = +1930 kJ/mole 
The potential difference for this electrolytic reduction of Al;Os at 500°C is ‘V’ volt. 


‘V’ is 


Calculate the volume (in ml) of 0.1 M AgNO; required for complete precipitation of chloride ions 
present іп 20 ml of 0.03 M solution of [Cr(H2O)sCI5]Cl, as AgCI is: 


How many of the following reaction are correct? 

i) XeF, -NaF——oNa' |XeF,] 

ii) XeF, + SbF; ——>| XeF, | [SbF;] 

іі) 6XeF, +12H,O—— 4Xe + 2XeO, + 24HF + 30, 

iv) XeF, +H,O——> XeOF, + 2HF 

v) XeF, + 2H,O——> XeO,F, + 4HF 

vi) NaNO, + Zn(powder ) + NaQH—*—NH, +Na,ZnO, 


( 
( 
( 
( 
( 
( 


How many of these gives metal by self reduction method? 
HgS, PbS, Си:5, FeS, ZnS, NaS 


a NE 
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Mathematics PART - Ill 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 10 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only one or more than one is/are correct 


41. 


42. 


43. 


44. 


45. 


A matrix of order З х З is given as A = [aj], where а; є {-1, 1} V i, | then possible values of |A| is 
(where |A| is determinant of matrix A) 
A) 2 


If value of ЗР = 0С; — Cs + °C, — ..... – Саа + 29, and value of 


go - Ge +4 106; +6 OS +4 "бъ + Ce, then 

(A) number of positive divisors of P are 16 

(B) Q + R can be divisible either by 9 or 19 

(C) if abcd = P, a, b, c, d є Г“, then possible number of order pairs of (a, b, c, d) are 44 
(D) P is an even integer 


The number of integral solution of the equation a + В + y + 6 = 18, with the condition that 1 <a < 5, 
-2 <B <4, 0 <у<5,3< 5 < 9, isk, then 

(A) Total number of prime factors of k are 7 

(B) Exponent of 5 in k! is 13 


(C) Number of non negative integer solutions of the equation x + y + 2 = E is 15 


(where [.] denotes the greatest integer function) 
(D) Number of ordered pair of (а, b, c) such that abc = k^ is 225 (a, b, c є 1) 


If A(1, 2, 3), B(1, 1, 1), C(1, 1, 2) and D(3, -1, 2) are vertices of a tetrahedron, then 
(A) if жуы is a variable plane which is equidistant from all the four vertices А, В, С, 
a с 
D, then maximum number of possible triplet of (a, b, с) аге 7 
(B) the volume of tetrahedron is 2 unit 
(C) length of altitude from point D to the plane ABC is 2 unit 


(D) if the acute angle between edges AB and CD is 0, then cos 0 = mu 


410 


Let А(0, 6, 8) and B(6, 12, 0) be two given points and Р(о, 0, 0) be a point on x-axis such that 
РА + PB is minimum, then 


(A) if point Q is on the y-axis such that QA + QB is minimum then area of APOQ is = unit’, 
where O is origin 

(B) the volume of tetrahedron OPAB (where O is origin) is үн unit? 

(C) perpendicular distance from the point A to the plane containing the points P, Q, B is 8 unit 


(D) the volume of tetrahedron OPAB (where O is origin) is E unit? 


€————————————————————————————————— S 
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46. 


47. 


48. 


49. 


50. 


If z; = 4 + 3i, z2 = 1 — i and za = 7 + ki, К є R such that zi, Zo, 73 are vertices of an isosceles 

triangle for different values of k, then 

(A) if ky, ko, ..... kn are distinct possible values of k, then value of Кай  - Ка + ..... + Ю is 
11 (where [.] denotes the greatest integer function) 

(B) one of the possible values of area of AABC is 12 unit? 

(С) 


C if Ki, Ko, ....., Kn are distinct possible values of k, then value of [|ki|] ІК + ..... + ПК] is 3 
(where [.] denotes the greatest integer function) 
(D) if ki, ko, ..... kn are distinct possible value of k, then value [|k; + ko + Кз + ..... + k,l] is 3 


(where [.] denotes the greatest integer function) 


If P is a non null matrix of order 3 x 3 with real number as entries, such P? = O, where O is null 
matrix of order 3 x 3, then (where | is the identity matrix of order 3 x 3) 

(A) det of (4P* — 2P + 1) is a non-zero number 

(B) | — 2P is an invertible matrix 

(C) if matrix P has all integer entries, then det(| – 4P?) = 0 

(D) if matrix P has all integer entries, then absolute value of det (I — 4P^) = 1 


= v: E fae 202227 s 
Let a, b and c are three unit vectors such that lá-b| 4р-4| +@+а| =3, then 
(A) 3 4в-6-4 42 
2 2 
(B) [a+b] > рс 
() |8-26%30 <20 
(D) à, b, 6 form a system of orthogonal vectors 
Let 21, 22, Z3 be complex numbers representing vertices A, B, C of a triangle. It is known that 
[21| = [22| = |Z3| = 1, and there exists о є (o z) such that 2: + Z2 COS a + 23 sin a = 0, then 


(A) AABC can be an isosceles triangle, with greatest side length of 2 unit 


(B) the maximum value of area of AABC is е M unit? 
2(V2 -1) 

(C) triangle ABC can be a right angled triangle 

(D) triangle ABC can not be an equilateral triangle 


On the side AB and AD of a scalene triangle ABD draw externally squares ABEF and ADGH with 
centres O and Q respectively if M is mid-point of side BD, then 

(A) ОМ: QM is equal to 1 : 2 

(B) OM : QM is equal to1:1 

(C) (OM)? + (ом)? > (OQ)? 

(D (ом) + (QM)’ = (09)? 
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SECTION - B 
Matrix - Match Type 


This section contains 2 questions. Each question contains statements given in two columns, which have 
to be matched. The statements in Column I are labelled A, B, C and D, while the statements in Column Il 
are labelled p, а, г, s and t. Any given statement in Column | can have correct matching with ONE OR 
MORE statement(s) in Column Il. 


51. 


52. 


Match the following Column-I with Column-ll 


Column -1 Column - Il 
(A) If the coefficient of x” is greater than half of the coefficient of xT in 2 
the expansion of (1 + х)", then possible value(s) of |r — 4| is/are (p) 
(B) The number of 3-digit number pqr such that we can construct an 
isosceles triangle with side length p, а and r is 2, then A is divisible | (q) 3 
by 


(C) Let a, b, c be complex numbers such that |a| = |b] = |c| > 0 and 
az? + bz + c = 0, then possible value(s) of |z| + 2 is/are 

(D) If the number of ordered triplets of (x, у, 2) such that 
x,y,z € (1, 2, 3, 4, 5, 6, 7, 8} with the condition that 2 > max{x, y) is | (8) 5 
k, then factors of k is/are 


Match the following Column-! with Column-ll 


Column -I Column - Il 
(A) The probability that a randomly selected positive divisor of 10” is an 


integer multiple of 1098, is Е, (р апа а аге coprime), then possible | (р) 2 


divisors of (q — p) is/are 
(B) Three distinct vertices are randomly selected among the vertices of 
a cube. The probability that these vertices form an isosceles triangle 


(q) 3 
is - (where a, b are coprime), then (b a) is divisible by 
(C) A man can take either 1 step or 3 steps at a time. If he covers a 
distance of 10 steps in N number of different ways (without retracing | (r) 4 
his path at any point), then possible factors of (№)? is/are 
(D) If N be the number of equilateral triangles formed by joining vertices 


of a 2018 sided regular polygon, then N is divisible by 


SECTION - C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


53. 


54. 


Let а? be (where ‘a’ is a prime number) the number of function f: A > B, where A = (1, 2, 3, ....., 
2019) and B = (2019, 2020, 2021, 2022}, such that f(1) + f(2) + ..... + f(2019) is odd number, then 
last digit of number b is 


Let A and B be points (2, 0, 0) and (0, 4, 0) respectively. If E is mid-point of AB and F is mirror 
image of origin with respect to edge AB and let D the point on the line шан ан = at 6 unit 


distance from the edge AB, then volume of tetrahedron DFAB is 
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55. 


56. 


57. 


58. 


59. 


60. 


If A(z1), B(Z2), C(z3) and D(z.) are four points in the Argand plane such that 21, 22, Z3, 24 are roots 
of equation zf — 5z? + 18z? — 172 + 13 = 0, and |24| = |23]. Let P is a point of intersection of line 


z(i+V3)+z(V3 -i)- 2/8 - 0 with the real axis, then value of [(PA)(PC)] is equal to 
(where [.] denotes the greatest integer function) 


1 p q 


Let œ be a complex cube root of unity and А =| œo" 1 r where p, q, r are either o or 
(9401 8 092020 201 9 


о?, then number of such distinct non singular matrix/matrices А is 


Let p=i+j+k, G=ai+bj+ck, where a, b, c е {-3, —2, –1, 0, 1, 2} if the number of possible 


vectors 4 such that p-q=0 is R, then 3 is 


If a,b, с are mutually perpendicular unit vectors and d is a unit vector which makes equal angle 


with 4,0 and с, then the sum of squares of the possible values of |à - b - 6 + д! is 


Number of isosceles triangles formed by joining the vertices of a 2019 sided regular polygon is M, 
then the digit at tens place of M is 


3 
Let x, y, z be positive real numbers such that xyz > (i z) and 3x + 4y + 5z = 12, then the 


value of x? + yf + z? is equal to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION – А 
1. B,D 
Sol. Mae эм = [Pome 
R 3 
Given that, 4(4лВ2) -(4лВ2) à Ra = ОВ 


Mass of R is Ма = Mp + Ma 

R? = Ві +R? 

So, Ra = 9"°R, 

So, Rr > Ra» Hp — VR > Va > Ур 


V V 1 
Also, — 2 9'% апа — =— 
Vp Vo 2 


2. A, C 
Sol. 


Po 


7/ 


Р, < Po P2 > Po 


Case-l Case-ll 
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Sol. 


Sol. 


Sol. 


С 
Least count = 28 -0.005 mm 
100 
Zero error = 0 + 0.005 x 2=0.01 mm 


So, true diameter = 0.5 x 8 + 0.005 x 83 — 0.01 = 4.405 mm 


B 

Repulsive force between protons forbids heavy nucleus. 
A, B, D 

Ax at O = d(path difference is maximum at O) 


So, for d= Э and ШЕ O will be a minimum and for d = A, O will be a maximum. 


There would be total 5 minima for d = 4.8 А. 


If two nuclei in the range 51 < A < 100 will fuse then they will produce an element with mass 
number above 100 and less than 200 which has more Е,, thus energy is released hence option 
(B) is correct. 

Similarly a nucleus in the range 200 < A < 260 when broken into two equal fragments then the Ер, 
of these fragments will be more than that of the nucleus hence option (D) is correct. 


A, С 


Image 


f/2 f f f/2 


The second law is consequence of conservation of angular momentum, which is still true. 
A 
Accuracy describes how close to the correct or true value a measurement is, while precision in a 


measurement of how closely grouped or how well a result can be reproduced of the plots given (A) 
demonstrates the closest grouping at data points. 


SECTION – В 


(А) > (р, а); (B) > (р, r); (©) > (p. 9); (0) -> (5,1) 
(АУ Ade 2л (103)3х10%) Зл 


Аф, = 2 (4) = бл 


“4х107 1 2 
2 
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So, Ip =, = 4l, and |, -2, 


(B) 4 = Be 2 


Аф, -(2л)(4)-8л 
So, 1, = ly =|, = 4, 


(C) Abe 222-1) вло = 2л 


~ 4x10" (2 
Зл л 

A - 2 -- — = — 
qe 2 2 


Афь, =| 21- бл |= 4 
So, в =lp, = 4; and |, = 21, 


So, 1; =|, -2 and |, =0 


12. (A) > (р, а, г, s); (B) > (0, t); (С) > (r, S; (D) > (q) 
Sol. (A) From free body diagram of the liquid above the sphere, F, = РА? + =AR°pg 


Force of buoyancy on the sphere = =aR°pg 
2,9 p3 
So, Ғ,-Ру,лН Tum pg 
(B) Force of buoyancy on the disc F, = =AR°pg 
F, =P nR? 2 R? 
y = Рол icu pg 


(C) From the free body diagram of the liquid in the container Р, and F, are different with option (p) 
and (q) 


(D) F, = р, + pam дан? = 4nP,R* + = pan 
F, = р, - pa Jar? = РА? + > рота" 


Force on the part open їо atmosphere = РоЗлА? 


So, Њ = = роля? = 4лА? ші og - N (N = normal reaction) 


о> 


— 
о 
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SECTION- C 
13. 9 
Sol g,=9 ын . Ag -- Ah 
E 1 R 2 1 В T 
R? 2gR? 
апа g, = g———— <. Ag, АҢ 
9% (Rh, 9 (R-«hP ? 


given that, Ag; = Age 
So, hə = R[2'^ -1] = 900 km 


14. 5 
Sol. In this case, 
V 
F-n—/(-x 
тр (4-х) 
Еһ ах 
у-------- 
1/7-х dt 
3117 


So, 1-----5 sec 
8Fh 


15. 2 

Sol. Tension in the wire at t = 0 is, Tp = (0.1)°(10%)(1 .5 –1) (10) = 5N 
Wire breaks at tension, T = 7 x 10° x 10° = 7N 
So volume of ejected water = 200 cm? 
So time taken = 100 sec. 


16. 3 
Sol. One star is approaching, while the other is receding. 


So, 2! КАБАЛ) с-у,_ 2У, 
с с 


с 
So, A. = 20RA 
A CN LEUR PEUT 
0А, TÀ 
17. 1 
Sol. Possible frequencies which will satisfy condition of both ends rigid 
Ё = Шш ‚ where Z is length of the string 
2(Nu 


and all possible frequencies which will satisfy condition of string of length with one end rigid 
and one end free 

2n«1 (Т 

к=н 

Цэ 

8 


So, f; = f2 > 3m – 8n = 4 
So, à = 0/6 = 1 т 
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18. 8 
Sol. Volume flow rate of ideal fluid = voxR? 


R 2 
Volume flow rate of the viscous fluid = fv; í -E emar 
0 


2 2 , 2 
R? R БЕ =v nF? 


= 2л 
2 4 2 
Vy = 2%, = 8 m/s 
19. 2 
Sol. Speed of wave in the lighter string = (50)(1) = 50 cm/s = E 
u 


Speed of wave in the heavier string = =. = 25 cm/s 
u 


So wavelength in heavier string = 0.5 cm 


—?" (9.5 om) =(9.5)(2n) 
(1 cm) 


A point that will oscillate in phase with S must be ahead in phase by (0.5)(2л) with respect to Q. If 
x is the distance of this point from Q then, 


©. Аф= 


2л 
х = (0.5)(2 
0.5 ст (ЭДЕ 
^ X = 0.25 ст 


So time required is 25025 = 0.2sec 
50 25 


20. 4 


Sol. Тһе permitted wavelength are X = = 


А h h 
So, de-Broglie wavelength à, = — = 
: р J2mk, 
2... 
n  J2mk, 
n?h? 
n21,2,3,.......... 
" 801 ) 
h? hê 
Ез - E, = (3° - 1? =—=4x10®J 
л gm т< 
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Chemistry PART -II 


ЅЕСТІОМ – А 
21. A,B,C,D 
So. Ғе” «(NH,), S——oFeS Y «SY 
А +(NH,), S - HLO——— Al(OH), 4 +H,S T 
Сг” + (NH, ), S + HO —— Cr (OH), У +H,S 7 
Со” +(NH, ), S——> CoS 4 
22. A,B,C,D 


Sol. In linear molecule > 3 translation + 2 Rotation = 5 motion 


2. Energy contribution = 5 x Skt = SKT by one molecule 


INERT = Вт by опе mole. 
2 2 


In bent triatomic = 3 translation + 3 Rotation = 6 motion 
1 
-. Energy contribution = 6 x aM = 3 KT by one molecule 


..By опе mole = З KT x Nav = ЗВТ 
In monoatomic => З translation motion 


2. Energy contribution = SRT by one molecule. 


23. В,С, 
Sol. Facts. 


24. А, В, С, р 
Sol. W = 1.350 gm 
Molar mass = 320 


Moles = i 
320 
тоо CATS Eme 1000 |. 0.0821 300 
| 320 200 
= 0.5195 atm 
Tope, = 1.039 
лы 12 1.039 _ 
ma, 0.5195 
adate 
n-1 
n=2 
[Co(NH, ), Br |SO, —>[Co(NH,), Br] sot 
Initial 0.021 
at equ. - 0.021 0.021 


A € — € n ——ÓÀ € MÀ а MM I€— A 
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25. 


26. 


Sol. 


27 


Sol. 


28 


Sol. 


29 


Sol. 


30 


Sol. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 
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D 
C 

Oxidation number Hybridization 
[Ni(CO)4] > 0 sp? 
| Au(CN), | +1 5р 
ІРІСІ, |” 42 dsp? 
[AuCl, | +3 dsp? 
B 
PbBr2, Agl, AgBr and FeCl; solution is yellow. 
но!» + Red 
М» — Touch sensitive explosive 
А,В, C, D 
All are preparation methods of Clo. 
A,B, C, D 
Facts. 
A, B, C, D 
Facts. 


SECTION – В 


A-t Born 0-р р-4 

ЖЕ. MUS 

° 1-а (1-Ххт/22) 

OK AR EE 

Mw EAn) 
yu 


m 


А- Bos; 0-р 0-2 
Со? +KNO, + CH,COOH——>K, | Co(NO,), | 4 


Yellow ppt. 


Ni?* + ОМО —— Red ppt. 
Си” +K, |Fe(CN), |—> Си, | Fe(CN), |4 


Brown ppt. 
АҒ“ +(NH,), 5 — 9 Al(OH), 4 
White ppt. 
SECTION - C 
3 
НА L——H-*A 
2 

K, = О 

1-а 
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1-a=1 
-6 
Ke on oes s = 0.0316 
10 
Ха 
— =q 
A9 


An = 0.0316 x 450 214.22 


34. 9 


f M 
Sol. M = | One 25,5 
Ген, a 2 


Мон,, = 290 
ena (2n -2)-250 
“n=18 andn/2=9 


35. 9 
So. X,Y, ..n+m=9 


36. 3 
Sol. Н,--»2Н" -26: 
H* 
E 0.059. [ ] 
2 Р, 
H* 
0.177 20 0.059. | 
2 1 
0.177 
-log| H* |= = = 3 
Ди 0.059 
37. 5 
Sol. AG = -nFE 
_ 193000 _ -oy 
4 x 96500 
V=5 
38. 6 
So. |Cr(H,O), Cl, |Cl+ AgNO, —> AgCI 
20x 0.03 - 0.1 V 
y = 20%0.03 _¢ 
0.1 
39. 6 
Sol. All are correct. 
40. 3 


Sol. Only HgS, PbS and Си25 gives self reduction. 
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Mathematics PART - Ill 
SECTION- A 
41. C, D 
1 1 1/1 1 1 
Sol. Fix first row as [1, 1, 1], and possibility are | 1 -1 1,1 1 1 
-1 1 1|]|1 1 1 
42. A,B,C 


So. = (290, + *c,)- (?C, + ®с„)+....-(®С„ + Cag) = 20, - 29 
= ЗР = 26,5 Р= 3х7 х 13 х 29 
°C, = Cy > О = 104, В = 94 or 10 


43. В,С 

Sol. The equation can be written as t; + ї + t3 + ц = 16,0<t;<4,0<t.<6,0<ts<5and0<t,<6 
Let Р; is property that t; > 5, t» is property is t» > 7, рз is property їз > 6 and p, is property that 
t4 > 7 and A; is denote the subset of S satisfying condition p; when S is total number of solutions 
= "Cis = 969 
So, A, "А Аҙ тА; =5 - ХА + LA, OA, - ХА OA, OA, +..... =>k=55 


So, number of ordered pair satisfying condition abc = К“, a, b, c e | => 4 х 225 = 900 


44. A, C, D 
Sol. There are maximum 7 distinct planes which are at equidistance from all the vertices 
The volume of tetrahedron is 1/3 unit? 


45. A, C, D 
AB(6, 12, 0 
Sol. a= эг до, eg. o) PIE ) 
11 7 с 
РА + PBis minimum, then 12 
МР АМ 5 | 
So, — =— => NND: 0,0) = X-axis 
PN BN 6 К N(6, 0, 0) 
So, P= E 0, o) 10: 4 
11 B 
x | 66 z 
Similarly Q is (o. > o) A(0, 6, 8) 
46. B,C,D 
Sol. The possible value of k are —1, ES and k = 7 is not possible, because all points will be collinear 
47 A,B,D 


So. (2Р + I)(4P?- 2P +1) = 8Р? +13 - 1 
Similarly, (I — 2Р)(1 + 2P + 4Р?) = I, if P has integer entries, then || — 2P| and |I + 2P| will be equal 
to either 1 or ^1 


48. А, С 
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Sol. 


49 


Sol. 


50 


Sol А 


51. 


Sol. 


52 


Sol. 


1 


ЭРЭ XR "m. "E 
lá-b| 4р-8 -|0-4| -3 > |ā+ē -b| =0,a+¢=b > 4а-С-- 


2 


So, 8-0-2|-21-2, là - 2b. 36| = |3à  56| = /19 


1 = |24 = |7 cos a + 23 sin а/2 
2 2 


2242 | 
1=1+22 23 соѕоѕіпа > 22 +22 = 0 > Z; = 82; 

2223 
tia 


Now take cases for 2: as Z; = —Z2(cos a +i sin a) > Z4 =-Z,e° 
T к А 

a сап not equal їо zero ог 2 so option А апа С аге not possible 

B, D 


Let Zi, Zo, z; be complex number represents А, В, and D point 
21-20. 43 74a 


i 

25-2) 21-76 

_ 21422 +(Z)-Za)i_ _ 2,425 (Z5 -3 )i 
2 ex 2 


=> Zo 


_ 22425 
2 


Zo 4 „ә RAER) =i — QM L OM and OM = QM 


2а-?7п (4-2:)%(2,-24)І 


2м 


SECTION - B 


(A) > (р, д), (B) > (a, $), (C) > (a), (0) > (r, s) 
(А) 5C, > 5 Ca 


rem >r<5(reN) 


(B) Let side of triangle is (x, x, y), y < 2x 
For x = 1, 2, 3, 4, 5 number of possible value of y is 1, 3, 5, 7, 9 respectively 
For x > 5, y has 9 possibilities so total number of the ordered pair of (x, x, y) is 
1-3-5-7-5х9-061 
So, total possibility are 52 x З + 9 = 165 


(С) laz?| = |-bz — c| < Ibl Iz] + |с| = Iz — Izl- 1 <0, |z| < pus 
and lc] < lal Iz? + Ibl Izl 12 + Iz] - 1 20, [z] 20 


(0) z>x>y,z>y>xandz>y=x 
So total number of cases = °C, + °C, + °C, = 140 


(A) -> (р, г), (B) > (р, s), (С) > (р, r, s), (D) > (р, а, г, 5, t) 
(А) Let the form of divisor is 2? 5 
So, 88 <a, b x 99, 12 cases for each a and b 
So, p(E) = 12x12 9 
100х100 625 
(В) On each face there аге 4 such triangles are possible, so total triangles аге 4 x 6 = 24 
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Sol. 


54. 


Sol. 


55 


Sol . 


56. 


Sol. 


57 


Sol А 


58. 


Sol. 


59. 


Sol. 


60 


Sol. 


- 
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Total number of triangle are = 56 
24 а 
E = — = — 
P(E)- 56 
(C) Possible cases 
111...1-1 


| 

111 ee =15 
412! 

4! 

3! 
So total number of cases will be = 28 

(D) No such equilateral triangle is possible, so N = 0 


13939 5— 24 


SECTION - C 
7 
Choices for Қ1), f(2), ....., (2018), аге 4, but (2019) have two possibility 
So, а = 2 х 4208 


8 
Volume of DFAB = € heightx base area - ix 6x4=8 


Given line is perpendicular to edge AB and passing through point E 


25—57° £182 — 17z + 13 = (Z — Z4)(Z — Z2)(Z — Z3)(Z — Z4) 
10 = (1—24)(1 – 22)(1 – 23)(1 — 24) 
10 = (РА) (РС)? 2 (PA)(PC) = 410 


2 
det(A) = (го — 1)(ро — 1), total number of matrices аге 8, 
the number of matrices has |A| = 0, are 6 


5 
Coefficient of x? in (x? + x*+..... + 1)? 
=> Coefficient х in (xê — 1)*(x — 1) 
= 28 -3 = 25, R= 25 


@+Б+б+@=[х+1[а+Б+6|= V8 +1 


2 
M=- (2550) 5 бов; ) + 2019 _ 2035825 
3 


3 
Only equality holds in A.M. > G.M. sox =y=z=1 
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Physics PART -1 


SECTION – A 
(One OR More Than One Choice Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


1. 


A particle of mass m - 3kg is constrained to move along a straight 
line. A and B are two fixed points on the line at a separation of 


L = £m. When the particle is at some point P between А and B, it is acted upon by two forces 
F, = (200 N/m)PA and F, = (100 N/m)PB , where magnitudes of PA and PB are іп metre. At 


—— — — ——e.— — — o 
A P B 


time t = 0, the particle is projected from A towards B with speed v = 10: m/s. Then 


43 
(A) Particle reaches to B att = 20596 
(В) Particle reaches to В att = 155% 
—— 242. 200 
(C) Oscillation energy of the particle is and 
T . . 100 
(D) Oscillation energy of the particle is ЕСЕ 


In the Bohr’s hydrogen atom model, В, У апа Е represent the radius of the orbit, speed of the 
electron and total energy of the electron respectively. Which of the following quantities are 
proportional to the quantum number n? 


(A) VR 
(B RE 

(C VE" 
(D ВЕ” 


A ray of light is incident normally оп one face 30° – 60° – 90° prism 
of refractive index up = 5/3 immersed in water of refractive index 
ит = 4/3 as shown in the figure. 


(A) The exit angle Ө of the ray is sin ' (2) 


(В) The exit angle Ө; of the ray is se 5 | 


443 


(C) Total internal reflection at point P ceases if the refractive index of water is increased to 


n» UN by dissolving some substance. 


2.3 


(D) Total internal reflection at point P ceases if the refractive index of water is increased to 


n ^2 by dissolving some substance. 
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A beam of electrons striking a copper target 1 

produces X-rays. Its spectrum is as shown in the 

figure. Keeping the voltage same if the copper target 

is replaced with a different metal, the cut off 

wavelength and characteristic lines of the new 

spectrum will change in comparison with old as 

(A) Cut off wavelength will remain unchanged. 

(B) Both cut off wavelength and characteristic 
lines must remain unchanged. 

(C) Characteristic lines may be different. 

(D) Cut off wavelength will be different while 
characteristic lines may remain unchanged. 


Amin 3 


A small hole is punched into the bottom of a rectangular boat, 
allowing water to enter the boat. As the boat sink into the water, 
which of the following graph best shows how the water flow rate 
through the hole varies with time? Assume that the boat remains 
horizontal as it sinks. 


= 
Leak rate 
litre/minute 


02 4 6 8 10 
t(hours) 


© 
Leak rate 
litre/minute 


02 4 6 8 10 
t(hours) 


[s 
Leak rate 
litre/minute 


02 4 6 8 10 
t(hours) 


10} 


9 
Leak rate 
litre/minute 


02 4 6 8 10 
t(hours) 
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6. A very large number of small particles forms a spherical cloud. Initially they are at rest, have 
uniform mass density per unit volume ро and occupy a region of radius го. The cloud collapses 
due to gravitation, the particles do not interact with each other in any other way. How much time 
passes until the cloud collapse fully? 


(A) Зл 
\ 8Gp, 
(B) 2 
V 32Gp, 
Зл 
C 
(©) ү326р, 
(0) К 
\ 8Gp, 
7. Small amplitude standing waves of wavelength à occur on а string, 
with tension, T, mass per unit length u and length L. One end of the 4 р 
string is fixed and the other end is attached to a ring of mass M that 4 M 
slides on a frictionless rod, as shown in the figure above. When 4 


gravity is neglected, which of the following conditions correctly ^ ————————————. 


determines the wavelength? L 
(A) н _2т ot 211 
М A À 
(B) HM 2, n 211 
М A À 
(C) фе, П = 1,2,3,............ 
n 
(D) A а ne 12:3: 
n+— 
ШЭ 
8. A beam of light has a small wavelength spread 8X above a central 
wavelength à. The beam travels in vacuum until it enters а glass 9 
plate at an angle 0 relative to the normal to the plate as shown іп | vacuum 


the figure. The index of refraction of the glass is given by n(A). The 
angular spread 60” of the refracted beam is given by 


(A) 50- pe 8, 


dA. 
(B) adis tano 0а, 
n dA 
(С) "M 5110 6), 
sind’ X 
(D) 60' remains constant for different values of Ө in the range E «0x a : 
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Comprehension Type 


This section contains 2 paragraphs each describing theory, experiment, data etc. Each question has 
four options (A), (B), (C) and (D). One or more than one of these four option(s) is(are) correct 


Paragraph for Questions 09 & 10 


Gaseous products of burning are released into the %227 

atmosphere of temperature T, through а high chimney SEES 

of cross section А and height h as shown in the figure. $ || 

The solid matter is burnt in the furnace which is at Е 221 Chimney of cross-sectional 

temperature Ts. due to burning smoke (gas) generation S = | area A 

rate (volume per unit time) is Q. 5 | Epa density of air 

It can be assume that = | £17, temperature of air 

> the velocity of the smoke (gas) in the furnace is 2 = 
negligibly small. г 

> the density of the smoke (gas) does not differ um 
from that air at the same temperature and шоо 
pressure. 

> the gases can be treated as ideal while in 57 о: 
раве A furnace with chimney 

> the pressure of the air changes with height 
according to the hydrostatic law. The change of 
the density of the air with height is negligible. 

> the flow of gases in the chimney follows 
Bernoulli’s equation. 

> the change of the density of the gas (smoke) is 
negligible throughout the chimney. 

9. What is the minimum height of the chimney needed in order that chimney functions efficiently, so 
that it can release all of the produced smoke(gas) into the atmosphere? Express your answer in 
terms of Q, А, g, Ta, Pas p, and AT, where AT = Ts - Ta 

2 
i a 
gA АТ(р, ер.) 
2 
(В) Hee 
2gA^AT 
2 
(C) 2288 = 
2(p, -р,) А9 
2 
(D) Q Шыр 
29ААТ 
10. Assume that two chimneys аге built to serve exactly the same purpose. Their cross sections аге 


identical, but are designed to work in different parts of the world, one in cold regions designed to 
work at an average atmospheric temperature of —23?C and the other in warm regions, designed 
to work at an average atmospheric temperature of 27°C. The temperature of the furnace is 327°C. 
It was calculated that the height of the chimney designed to work in cold regions is 100 m. How 
high is the other chimney? 


(A) 71.4т 
(B | 280m 
(C) 140m 
(D 100m 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III (Paper-2)-PCM-JEE(Advanced)/19 6 


Paragraph for Questions 11 & 12 


In a hypothetical experiment light is used to levitate a 
transparent glass hemisphere with radius R and mass 
m having refractive index n. In the medium outside the 
hemisphere, the index of refraction is equal to one. A 
parallel beam of monochromatic laser light is incident 
uniformly and normally onto the central portion of its 
planar surface as shown in figure. The acceleration of 
gravity g is vertically downwards. The radius 6 of the 
circular cross section of the laser beam is much smaller 
than R. Both the glass hemisphere and the laser beam 
are axially symmetric with respect to z-axis. 


= Glass 
hemisphere 
" 
Laser beam 
<_< 
25 


The glass hemisphere does not absorb any laser light. Its surface has been coated with a thin layer of 
transparent material so that reflections are negligible when light enters and leaves the glass hemisphere. 
The optical path traversed by laser light passing through the non-reflecting surface layer is also negligible. 


11. Find the laser power P required to balance the weight of the glass hemisphere. 
(A) 2mgR?c 
(п-1)262 
(в) 4mgR°c 
(п-1)262 
(с) 2mgR*c 
(n? —1)8° 
(D) mgR*?c 
(n? —1)5? 
12. If the frequency of the laser beam is f, then the number of photons striking the hemisphere per 
unit time is 
2mgR'c 
(6) т 
(1-1) 8?hf 
4mgR'c 
в) === 
(1-1) 8?hf 
2mgR°c 
(C) a 
(n? —1)5?hf 
mgR?c 
(0) ——— 
(n? —t)5?hf 
SECTION - C 


(One Integer Value Correct Type) 
This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 


(both inclusive). 


13. A ray of light is incident parallel to BC at a height h 2 3.0 cm A 
from BC. Find the height (in cm) above BC at which the 


emergent ray leaves the surface AC. It is given that u = V2 


and length BC = 20 cm. Take tan 15° = 0.25. 
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A compound microscope is used to enlarge an object kept at a distance of 3 cm from its 
objective. The objective consists of several convex lenses is contact and has a focal length of 2 
cm. If a lens of focal length 10 cm is removed from the objective, the eyepiece has to be moved 
by x cm to refocus the image. The value of x is 


Consider a nuclear reaction A + B > C. A nucleus A moving with kinetic energy of 5 MeV collides 
with a nucleus B moving with kinetic energy of 3 MeV and forms a nucleus C in excited state. 
Find the kinetic energy of nucleus C (in MeV) just after its formation if it is formed in a state with 
excitation energy 10.65 MeV. Take masses of nuclei of A, B and C as 25.0, 10.0 and 34.995 amu, 
1 amu = 930 MeV/c? 


A small sphere of radius R = 10 cm is arranged to pulsate so that its radius varies in simple 
harmonic motion between a range 10.0cm + 0.1cm with frequency f = 100 Hz. This produces 
sound waves in the surrounding air of density p =1.6 kg/m? and bulk modulus B = 10° Pascal. 


Find the total acoustic power radiated by the sphere (in watt). (take zx? = 2285 


Fresh water flows horizontally from pipe section 1 of cross sectional ЖАР.(Р- P4) (KN/m?) 
area A, into pipe section 2 of cross-sectional area A». Figure gives 
a plot of the pressure difference (Р — P) versus the inverse area 
squared A;? that would be expected for a volume flow rate of a 
certain value if the waver flow were laminar under all 
circumstances. The scale on the vertical axis is set by APs = 100 
KN/m*. For the condition of the figure, what is the volume flow rate 
in m/s? (take V6 = 2.4) 


A plano-convex lens is placed on a plane glass surface. A thin film of air is formed between the 
curved surface of the lens and the plane glass plate. The thickness of the air film is zero at the 
point of contact and increases as one moves away from the point of contact. In the arrangement 
light containing two wavelengths 4000 À and 4002 À is allowed to fall normally on the flat face of 
the lens. Calculate the minimum distance (in cm) from the point of contact at which the rings will 
disappear. Assume that the radius of curvature of the curved surface is 400 cm. (assume 
identical intensities for both wavelengths) 


An optical fiber consists of a cylindrical core of radius R, made of transparent material with 
refraction index varying gradually from the value n = n; on the axis to n = n» (with 1 < na < ni) ata 
distance R from the axis, according to the formula 


n=n(x)=n,v1-a*x? 


x 


По = 1 


ny à S 


NN 
W 


NM 


NN 


Y 


KX 


T 


(7 DTE A REN | 


Where x is the distance from the core axis and a is a constant. The core is surrounded by a 
cladding made of a material with constant refraction index n». Outside the fibre is air of refractive 
index no. Let Oz be the axis of the fiber, with O — the centre of the fiber end. Given nos 1, n; = 1.5 
and n» = 1.46, R = 25 um. A monochromatic light ray enters the fiber at point O under an incident 
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angle 0; = 30°, the incident plane being the plane xOz. At each point on the trajectory of the light 
in the fiber, the refractive index n and the angle 0 between the light ray and the Oz axis satisfy the 


relationship ncos0 = VC . Find C. 


20. Two thin lenses with lens powers D, and D» diopter are located at distance L = 25 cm from each 
other and their optical axes coincide. This system creates an erect real image of the object, 
located at the optical axis closer to lens D, with the net magnification М; = 1. If the position of the 
two tenses are exchanged, the system again produces an erect real image with the net 
magnification М» = 4. What is the difference between lens powers AD = D, — Dz (in diopter)? 
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Chemistry PART -II 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


21. 


22. 


23. 


24. 


25. 


26. 


Which of the following statement(s) is/are correct? 

(A) AgBr shows both Frenkel and Schottky defect. 

(B) When crystals of NaCl are heated in an atmosphere of Na vapours. Crystal shows yellow 
colour due to metal excess defect. 

(C) ZnO on heating turns yellow this is because of metal excess defect due to the presence 
of extra cations at interstitial sites. 

(D) Schottky defect is shown by ionic compounds in which cation and anion are of almost 
similar sizes. 


Which of the following statement(s) is/are correct? 

(A) Melting point order: РНз < ASH3 < SbHs < NH3 

(B) Boiling point order: PH3 < ASH3 < NH3 < SbHs 

(C) МС» on hydrolysis give HOCI while PCl3 gives НСІ 
(D) Melting point order: HCI < HBr < HF < HI 


Molarity of solution, prepared by mixing CaO in 200 ml water. The CaO is obtained by heating 
100 gm of limestone which was 8096 pure? 


(A) 5 
(B) 4 
(C) 3 
(D) 2 


Which of the following statement(s) is/are correct? 

A) Ғе?” ion forms a charge transfer complex with SCN- ions. 

B) When KCN is added to CuSO; solution, KCN acts as a reducing agent as well as a 
complexing agent. 

(C) ZnO is reduced to Zn by Н». 


(D) In Baeyer's process А!:Оз goes in to Al (OH), while other basic oxides remains insoluble. 


Correct order among the following is/are? 

(A) HF >HCl>HBr>HI (Dipole moment) 

(B) HOCI < HCIO; < HCIO; < HCIO, (Acidic strength) 
(C) H2S < H;Se < H;Te < НО (Boiling point) 
(D) МН; > PH3 > ASH3 > SbHs (Bond angle) 


The E? value of the following reaction are given 
Sn**—>Sn**+2e  E?--0.15V 


Fe— —Fe?' +2e E? 2 40.44 V 
Fe? —_>Fe** ce E? =-0.771V 
Fe—>Fe** + Зе” E? = 0.036 V 


MnO; -8H' + бег ——>Mn**+4H,O Е° = 41.51 V 
Under standard condition which of the following reaction is spontaneous? 
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(A) Fe + MnO; —*>Fe* +Mn** - Н,О 
(B Ғе” «MnO; ——5Fe* + Мп“ +H,O 
(C) Fe + MnO; — 5 Fe? +Mn** +H,O 
(D) Ғе” +Sn** ——Fe?' + Sn* 
27. When one mole of triatomic (bent) ideal gas at 300 K undergoes reversible adiabatic change 


under a constant external pressure of 1 atm from 1 lit volume to 27 litre. What would be the final 


temperature (in Kelvin)? | y = 1 + Ё : where f is degree of freedom]. 


(A) 100 
(B) 80.27 
(C) 11.11 
(D) 33.33 
28. 1 mole of an ideal gas at 300 K expands isothermally and reversibly ten times of its initial volume. 


Energy used in non useful work is 
(A) 5.744 kJ/mol 

(B) 0.0191 kJ/mol 

(C) 2.303 nRT log V2/V, 

(D) 2.303 nR log V/V, 


Comprehension Type 


This section contains 2 paragraphs each describing theory, experiment, data etc. Each question has 
four options (A), (B), (C) and (D). One or more than one of these four option(s) is(are) correct 


Paragraph for Question Nos. 29 to 30 


Mn(NO,), —— A (s) B(g) t 


(Brown) 
Conc. H,SO, A ——D(aq.) + E(g) +H,O 


D+NaOH——> F —=> (Brown) 
White ppt. 


29. D+PbO, + Conc. HNO, —> Y 


(Purple) 
Y is: 
(A) H2MnO, 
(B) HMnO, 
(C) РО:О, 
(0) Мп(МОЗ) 
30. Which of the following is/are correct? 


h 
A) D +NaBiO, + dil. HNO, ——> Purple colour 
) D +10; -H,O— —5Purple colour 

) 


( 
(B 
( 


C B + FeSO, —— Brown ring 
(Excess) 
(D) B +K|—Siachpaper_, Blue spot 
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Paragraph for Question Nos. 31 to 32 


Resonance energy of A molecule is equal to the difference between potential energy of most stable 
resonating structure and the hybrid (actual) structure. More the magnitude of resonance energy, more will 
be the stability of the molecule. 


31. 


32. 


Calculate the magnitude of resonance energy of benzene 


Given : AH of = - 28.6 kcal/mole 


Hydrogenation 


AH of = - 49.8 kcal/mole 


Hydrogenation 


(A) _ 35 
(B 36 
(C) 70 
(D) 72 


Which of the following statement is/are correct? 
Given: АҢ, yarogenation Of benzene = —49.8 kcal / mole 


AH of naphthalene = -82 kcal/ mole 


hydrogenation 


AH of = —28.6 kcal/mole 


hydrogenation 


Magnitude of resonance energy of naphthalene is = 61 k cal/mole 
Thermodynamically benzene is more stable than naphthalene 
Thermodynamically naphthalene is more stable than benzene 
Magnitude of resonance energy of naphthalene is 72 kcal/mole 


CECE 


SECTION- C 
(One Integer Value Correct Type) 


This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


33. 


34. 


35. 


36. 


37. 


38. 


Oxidation number of Cr in KCrO; is: 
Coordination number of cation present іп a void when r^ /r lies in between 0.155 to 0.225. 


A 6 ampere current is passed through a solution of CuSO, for 59 minutes. The amount of 
Cu (in grams) deposited at cathode is: 


What is the normality of 28 V H2O» solution ? 
What is the percentage of SO3 by mass in 101.896 oleum? 


The n-factor of Br» in following reaction is x 
Br, +KOH—™ Br" + BrO; 


Than 3x = y : value of y is: 
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39. At 90°C vapour pressure of pure liquid A is 500 mm Hg and that of pure liquid B is 900 mm Hg. If 
a mixture of solution of A and B boils at 90°C and 1 atm pressure mole fraction of A is Xa: 
Xa x 20 = n, value of nis 


40. Mixture of Ғе:Оз and Al is used in solid fuel rocket. What is the fuel value (magnitude only) per ml 
of mix (in Kcal/ml). 
Given: АН, о, = -399.0 Kcal / mol, AH,, о, = -199.0 Kcal / mol 


Density of Ее;О» and Al are 5 gm/ml and З gm/ml respectively. 
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Mathematics PART - Ill 


SECTION - A 
(One OR More Than One Choice Type) 


This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which only one or more than one is/are correct 


41. 


42. 


43. 


44. 


45. 


Let U, be the set of the nth roots of unity. If A — Il 1-2) then which of following is/are 
«єй а 

correct? 

(A) A=0,ifn=4k,ke М 

(B) A=-4,ifn=4k+2,ke М 

(C) Az=2ifn=4k+1,ke М 

(D) A=2,ifn=4k+3,keN 


1, [je] 

Let R, =|b,| Бе а determinant such that b; -43 , |-|-0 , thenneN 
0 , otherwise 

(A) R2019 + R2017 = 3R2018 

(B) R2019 + R2017 = 9R2018 

(C) The value of Ва is 54 

(D) Rs is multiple of 9 


If P and Q are two 3 х 3 non-identity matrices with real entries such that PP' = I, ОО = I (РТ, О" 
are transpose of matrices P and Q respectively) and det(PQ) « 0, then which of the following 
is/are always correct (where det stands for determinant of a matrix) 

(A) det(P + Q) « 0 

(B) det(P + Q) = 0 

(C) atleast one of the det(P — 1) or det(Q — I) will be zero 

(р) _ det(P™ + Q”) = det(P + Q) 


Given in the Argand plane two curves C, an (£51)--2 and C, а(24|--2 where 
2- 2- 


Zz =X + İy, х,у e R, then 
2 
(A) sum of areas enclosed by the real axis and C4, and the real axis and C, is equal to = 


(B) the number of complex numbers satisfying curve C4 and C» simultaneously, is zero 
(C) if a moves on curve Со, then Ї € |a| < 1, where |a| is modulus of a 


(D) if B moves on curve C4, then [В| can be 1 unit, where || is modulus of a 


There are 6 red balls and 8 green balls in a bag, five balls are drawn out at random and placed in 
a red box and the remaining 9 balls are put in a green box. If the number of red balls in the green 
box is Rg and the number of green balls in the red box is G,, then which of the following is/are 
INCORRECT? 


(A) probability that В, + G, is a prime number is = 
ili СЗЯ NE 
(B) probability that В, + Gr is a prime number is 1061 


A € — n i À——M M € M M MÀ HM HÀ———Há—'Q 
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46. 


47. 


48. 


(C) | probability that А, + G, is an even number is um 
ili ; _ 213 
(D) probability that Rg + G, is an odd number is 1081 


A five digit number a;a2a3a4as is said to satisfy property P if a; е (1, 2, 3, 4, 5, 6, 7} V 11:45, 
and let k = a; + a2 + аз + a4 + as, then 


5 = 
(A) number of five digit numbers satisfying P such that k is divisible by 3 is 2 3 | 


5 — 
(B) number of five digit numbers satisfying P such that k is divisible by 2 is 2 2 | 


4 
(D) number of five digit numbers satisfying P such that that k = 33, is less than 20 


5 om 
(C) number of five digit numbers satisfying P such that k is divisible by 4 is : J 


An urn contains œ white balls (o > 3) and г red balls. If З balls were to the drawn without 
replacement, the probability that they would all be white is P. Introducing an extra white ball in the 


urn changed this probability to ын Шеп 


(A) the maximum value of r can be 108 
(B) the maximum value of r can be 88 
(C) о can be 6 

(D) o сап be 9 


Object A and B start moving simultaneously in the coordinate plane via a sequence of steps. 
each of length one with the same speed, object A starts at (0, 0) and each of its step is either 
right or up, both equally likely object B starts at (8, 5) and each of its steps is either left or down 
both equally likely, then which of the following is/are true 


(A) the probability that object A and B meets is = 
(B) the probability that object A and B will not meet is = 


(C) the probability that A and B meet at point (a, b), such that a < b is a 


(D) the probability that A and meet at point (a, b) where a = bis 5 


Comprehension Type 


This section contains 2 paragraphs each describing theory, experiment, data etc. Each question has 
four options (A), (B), (C) and (D). One or more than one of these four option(s) is(are) correct 


Paragraph for Question Nos. 49 to 50 


Read the following write up carefully and answer the following questions: 


x 0 0 


Let A=|0 y 0|;х,у, 2 e | with the condition that det(adj(adj А) = 2'° x 3° x 5°, S, is set of all the 


00 2 


matrices А, 5, is set of all such matrices A where trace of A is divisible by 2, and x, y, z e М and 5, is set 


A € — M —— MÀ € — M à ана 
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of all such matrices A, where (trace А?) - 3 det A = 0, and x, y, z е N. Let the number of elements in set 
S4, Se and 5з be 2a, В апа y respectively. 


49. Тһеп ar is divisible by 
(A) 2 (B) 3 
(C) 5 (D) 7 
50. Which of the following is/are correct? 
(А) ———<10 (B) — >15 
ps3 ps, 
(C) —>9 (р) — <14 
B+y psy 


Paragraph for Question Nos. 51 to 52 
Read the following write up carefully and answer the following questions: 


Consider a tetrahedron Die that has four integers 1, 2, 3 and 4 written on its faces. Roll the Die 2000 
times and for each i, 1 <i < 4 let f(i) represent the number of times i is written on the bottom face. 

Let A denote total sum of the numbers on the bottom face for these 2000 rolls, it A* = 6144 f(1) f(2) f(3) 
f(4), then 


51. The value of Цин) is equal to 
(4) 
(А) t(2) 
f(4) 
(B) 1(2) 
Қз) 
(2) 
(D) none of these 
52. Let g(x) is a polynomial equation such that, g(x) = 0, has all real roots, where 


let g(x) = x^ + (f(1) — d? + (f(2) — c)x? + (f(3) — b)x + (f(4) – а), a, b, c, d e R |g(-i)| = 1, where 
i = 4/1, then which of the following is/are INCORRECT? 


(АА = g'(5) >4 

(B) g(5) = 2000 
(C) c+d<a+b 
(D о0(4)>Қ4) 


SECTION - C 
(One Integer Value Correct Type) 
This section contains 8 questions. Each question, when worked out will result in one integer from 0 to 9 
(both inclusive). 


a а : 
: | then value of a, + a4 is equal to 
2 4 


53. Let A= теч and A' = 
-9 -2 
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7 2 х2-12 
54. Let f(x) -| 6 x? -12 3 |, then the number of real roots of f"(x) = 0 is equal to 
х2-12 2 7 
1-a)(1-b)(1- 
55. For reala, b, c; a +b + c= 2, а? + b^ + с? = 6 and à? + b? + c? = 8, then Wea) E Jd) is 
equal to 
je ү 20 1 
56. If R, = 1-1) + tafist) , where n 2 1, then Dias is equal to 
n n fie * ig 
57. The radius of circumscribing sphere of a regular tetrahedron the coordinates of whose vertices 
аге А(0, 0, 0), B(3, 0, 0), C(O, З, 0), D(0, 0, 3) is R, then [R], is equal to (where [.] denotes 


the greatest integer function) 


х-1_у-2_7+2 

1 -5 
and x + 3 = y — 4 = -z. ІҒ5(х, у, 2) = 0 is the locus of mirror image of the point (8, 3, —7) in the 
variable line and S'(x, y, 2) = 0 is locus of foot of the perpendicular from (8, 3, —7) to the variable 
line, then the ratio of volumes of S to S' is equal to 


58. A variable line passing through the point of intersection of the lines 


a a 84 
59. Let Р-|а, а; а, |, where ai e (0, 1, 2} Vi e (1, 2, 3, ....., 9}. If possible values of det(P) are 
8; ag ag 
P4, Po, Рз, ....., P, then P; + Po + P3+..... + P, is equal to 
60. Let R be the number of non-empty subsets of the set {1, 2, 3, ....., 9) satisfying the property that 


no two consecutive numbers are elements of a set, then number of prime divisors of R 
is/are 
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Physics PART -1 
SECTION - A 

1. B,C 

Sol. та = -200x +1 oo(L — X) 


Sol. 


md 


So, o= 10 E 


For amplitude, — = 10 - 
B i^ 


An їй 
3 
So, tag = bee) oe , where Tr use 
12 4 3 10 


and Е, = 530100) 3| uly 
2 9) 3 


A,C 
22 
From Bohr's theory, Ra —, V х — = and Ea — 
n? 


А, С 
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Sol. ш Sin 0; = ро sin 02 
5 sin30* = 4 sin 0, 
3 3 


3 5 
^. 02 = біп! B 


for total internal reflection at P, we use 


5 sin60* «n 
3 
дъ 255 
243 
4. A,C 
Sol. Cut off wavelength depends upon the accelerating potential difference so it will remain same and 


characteristic lines are dependent upon the energy gap between the energy levels of the 
elements. So these may change. 


5. A 
Sol. Difference in the outer and inner water levels always remains the same. Then the pressure 
difference across the hole remains same. 


6. C 

2 3 
Sol. From Kepler's law, T? = 4n 5 

4 3.2 
GO 

7. B 
Sol. consider the case for M > 0 and M — œ 
8. B 
Sol. (1) sin 0 = n(A) sin 0” 


So, 0= sing 29) | цаусовө 20 
dà dà 


de _ 8119 1 dn) ч, 
cos0 n(A) da 
,.  tan0'dn(A) " 


n) dA 


9. B,C 
10. C 
Sol. (for Q. 9-10) 
Applying Bernoulli's theorem between top and bottom of chimney 


P+p,gh+ zo = P, where v = Q/A 


1 О? 
So, P =P, - p,gh pPs А? =P, - p,gh 


p,Q* 


So, h = (A as 
2(p, =р,)А9 


T 
For ideal gas, P@ =: , Soh = xs 
1: 2gA^AT 


Ps 
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Sol. 


14. 


Sol. 
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hw _ (273+27) (827423) here h,= 100m 
ho (327-27) (273 -23) 


So, h, 2 140m 


B 


B 

(for Q. 11 to 12) 

For small Ө, n0 = В 

So, a = (n -1)0 

Initial photon momentum per unit time = P/c 
Final photon momentum per unit time 


P 2лгаг 2P a? 
- | ; cosa = — | 1 rdr 
nó c có 2 


5 E. 
_ 2P | TE Le) rdr , Because 0 = 
біті 28? 


JR |с Rao 
с 4R* 


mg4R?c 
(n — 1)*5? 


|= 
| 


So, P= 


No. of photons/time = г. 


SECTION- C 
1 
sin 45° = н sin r г = 30? 
From ABQR and ACSR 


ва BR 

SC RC 

ЕЗ 
BR 

i = 45°4 r = 75° 


So, OM aibi? iso MR = 12 cm 
MR 
So, BR = 15 cm and RC = 5 cm 


So, h' = 1cm 

9 

intstcae ect ol cc kem 
у -3 2 


When one lens is removed, the new focal length of the objective is 
1_11_1 1 
fo о 2 10 

The new position of image is 
1 1 1 


= = 2.5 cm 


7 М = 15 ст 
So, shifting = 15 — 6 = 9 cm 
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15. 2 

So. | m,c^«K, атыс” «Қы = тес? + К + excitation energy 
So, Ко = 2 MeV 

16. 9 


B 
Sol. Intensity at the surface of sphere = A 


So, total power = ол (ану anh 
р 


= 8n°,/pBf?R?(AR)? - 9 Watt. 


So. Р-Рі--р(М2-М2)- 


1 2 
= -рУ?А5 (A) Е 2\8 


2 
From the graph, 
3 
оруға - ша 0 Nim? and 50% = 300x 10° N/m? 


So, A, = Qm апа V, = 600 m/s 
So, volume rate Q = АУ; = 6 m/s 
18. 4 
r2 
Sol. For newton’s ring, 1--7- 


2R 
For fringe system to disappear completely 


„/////////////////////////////. 
<----> 


50:21:25 3 Fm 
d Nee 2 
Богарт 1 
м» 7.2 
2 7 
aati ea, 


2R16x107^ 2 
т. тт = 4x 107m 


19. 2 
Sol. Refraction at the air and core (at x = 0) interface gives 
(1) sin 60; = n, sin r 
Now for refraction at various parallel interfaces at different x. 


nı cos r = ШЕН) =ncos Ө 
2-2 

So, n cos Ө = n, аш. 
ny 
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Sol. 
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= Jn? -sin?8; = = 2-1 2 


3 
Both the lenses must be converging 
If x is the distance of object from the first lens 


fi 


So, m; = where f; is focal length of first lens 


1 


f 
and m, = Е where 1, is focal length of the second lens апа L is separation between 
6 4 ! | 


f-x 
the lenses. 


t-|L- Xf, 
1 1 f-x x -f, ша x(f, +f, -L) 


So, = = = 
When the lenses are interchanged, in the above expression only the second term changes 
x(f,+f, -L 
So, LN a Mie) 
M2 fi fifa 
1 1 1 1 
=L =L(D,-D 
M, M, t З | ! 2) 
So, 1 – ын 20, - Dz) 


D; — De = 3 diopter 
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Chemistry PART - Il 


ЗЕСТІОМ – А 


21. А, В, С, р 
Sol. Facts. 


22. A, B, C, D 
Sol. Facts. 


23. B 


Sol. CaCO, —^>Ca0 + CO, 


100 gm sample contains 80 gm СаСОз 
-. Moles of CaCO; = SUA = 0.8 

100 
-. Moles of CaO formed = 0.8 mole 


Molarity = 23 x 1000 = 4.0 


24. A, B, D 


25. А, В, C, D 


26. A, B, C 
Sol. For feasibility of reaction E? =+ve & AG? = -ve 
[Fe —— Fe” -26: 1х5 


|МпО, + 5е +8H* ——>Mn** + 4H,O] x 2 

5Fe + 2МпО; + 8H* —— 2Mn** + 5Fe** + 8Н,О 
ЛО? = -2 x F x 0.44 

AG; =-5xFx1.51 

AG? = 40xFE? = BAG? + 2AG? 

E? 20.44 41.512 1.95 


Fe——5Fe?' «3e 
MnO; + Бе” + 8H* ——Mn^ +8H,O 
E? =0.036+1.51=1.546 


Fe* —_>Fe** «e 
MnO; «5e: + 8H* ——>Mn** + 8H,O 
Е° = (-0.771)+(1.51)= 0.739 


Fe* —_>Fe** «e E? =-0.771 
Sn^ + 2e —— Sn”  E?-40.15 


2Ғе?* + Sn** — 5 2Fe?* + Sn? 
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E° = (40.15) +(-0.771) = -0.621 


27. A 
Sol. qM V 
8/6-у 
T 1 2/6 
T 10) _ |, _ 300 цо 


2 (oy 3 3 
28. A, C 
Sol. AG = AH- TAS 
TAS = 2.303пАТіод-2 
1 


= 2.308х1х8.314 х300100-7 
= 5744.14 J mol” K” 


29. B 


30. A,B,C,D 
Sol. (for Q. 29 to 30) 


Mn(NO,), ——>MnO, +2NO, 
MnO, + Conc. Н,50, ——>MnSO, +O, +H,O 
MnSO, + NaOH——Mn (OH), —?:—MnO(OH), 


(White) (Brown) 
PbO, +MnSO, —#—HMnO, + Pb? 
(Purple) 


Мп? +NaBiO, —*—>HMn0O, +Bi** 
Мп?" +10; ——5HMnO, +105 


Starch 
NO, + KI—paper ? Blue spot 


31. 


B 
Sol. CJ +H, —> С) АН = -28.6 kcal/mole 
б + 3H, —> 28 АН-(-28.6)х3 kcal / mole 


Non resonating 


О + ЗН, — 


Benzene 


AH = -49.8 kcal / mole 


— 'MÁ———————— I — M —— HI — A—— ———————HUÓBRI M eel 
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32. 
Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


37. 


Sol. 


38. 


Sol. 


wc А „опао = (785.8) - (-49.8) = -36 kcal / mole 

A, B 

+ 5H, —> AH = 5x (-28.6) = -143 kcal/mole 
Stable resonating structure 
Naphthalene + 5H, ——> ЖК AH - -82 kcal / mole 
: Jo omis анана = (-143) (-82)- E 61 
Resonance energy of 22. ш- x 
One naphthalene ring equivalent to two benzene ring 
. Magnitude of resonance energy of naphthalene (-61), is less than two benzene ring (-72). 


So benzene ring is more stable. 


SECTION - C 
5 — 
duet. nec 
О = 
O——O-- 
3 
E = 0.155 — 0.225, trigonal planar. 
r 
7 
W - zit- 959 x6x59x60 
2x 96500 
= 7 gm 
ERST 
5.6 
8 
%SO, = 101.8-100 x80 =8 
18 
5 
5 
Х-- 
3 
5 
y 3” 
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39. 7 

Sol. 760 - p X, +рвХь 
760 = 500X, +900(1- X, ) 
Xa = 0. 35 
21 = 0.35 x20 =7 


40. 4 
З 


бо. 2Al+50,—>Al,O, АН = -399.0 kcal 
2Fe +50, ---эЕе,О, АН--199.0 kcal 


By using these. We get 
2Al+Fe,0, ——>Al,O, +2Fe AH = -200 kcal 


54 160 _ 


Vol. of fusion mixture = vol. of Al + vol. of ЕеОз = a 50 ml 


2. Fuel value = = = 4kcal/ml 
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Mathematics PART - Ill 


SECTION- А 


41. A,B, C, D 
Sol. Let f(x) =x"-1= [ (х-о) 


«єй 


acU, «єй, a 
«єй, 
42. A, D 
3 1 00... 1 1 00... 
3 1 0.. 
1 3 100... i 0 3 
Sol. R,=|0 1 хи? +10 1 
0 0 
nxn шшр Y ` (п-1)х(п-1) 
=> В, = 3Rn-1—Rn-2 
= Ra Rn-2=3Rn-1 
43. В,С, 
So. P™(P+Q)Q™ =(P+Q)' = |P + | - 0, P'(P-1)- -(P-1)' 
Either |P| |P — I| = -|P —I| or |Q||Q — I| = -|Q - I|, because |P| |Q| < 0 


P(P'+Q‘)Q=P+Q = Р”-071--Р-01-0 


44. B, C 
Sol. Shown in the figure 
AN 
1 
Co — = | 1 Re, C, > -1 | 1 , IBI = 
45. В, С, р 
5 balls 9 balls 
В, green 8-R, green 
Sol. 99 yu 
5 - RH, red R,+1 red 
Red box Green box 
So, G, 2 Rg + 1 


Rg + Gr = 2А, + 1 (cannot be even number) 
1<2R,+1<11 
°C, + êC, x °C, 213 


For А, + G, non-prime = Rg = 0 or 4 = so the probability = “с, 1001 


46. A, B, C, D 
Sol. The each number аңа ..... as will correspond to a term in expansion 


(aj + ai + Е жа! (а) аф» 23 +a5)(ag + T ад) pases (а) +а + гок at) 
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So find sum of coefficient of х", x**, x“ in expansion of = (х TN 2 for the A, В, С 


respectively (where k e №), if k = 33 then number possible case will be 5 + °С» = 15 


47. B, D 


Ф o1 
Sol. P= E 3 ы P= ша 
Gis С; 


-0° 4042 


Equality value of P, r = 
e —11 


r=-@-10+ 208 
11-90 


тах = 88, о can not 6 as r will not be integer 


48. B,C,D 
Sol. There are 8 steps between (0, 0) and (3, 5) so A and B can be meet at (0, 4), (1, 3), (2, 2) and 
(8, 1) point 


Let a; and b; denote the number of paths to P; from (0, 0) to (3, 5) respectively, because A has to 
take r steps to right and B has to take r + 1 steps down the number of ways A and B can meet at 


Pi is 
a; - bi = ^C; - “С, 1, because A and B can each take 27 path in 4 ways, so probability they will meet 
КӨШІ ee 
is — » ар; 
28 2, i~i 
49. A, С 
50. C, р 


Sol. хуг = +(2 x 3° x 5), number of possible triplet of (x, y, z) are = °С х “Cz x °C. = 180 
so 2a = 8 x 180 = 1440, if x + y + z = even so possible cases are odd + odd + even, 
even + even + even 
For odd + odd + even, total number of cases = 54 
For even + even + even, total number of cases = 18, so p = 72 
Trace of A? = x? + y? + 2°, х? + у + zZ? = 3xyz > Eitherx=y=zorx+y+z=0,soy=0 


51. A,C 

Sol. 1) + f(2) + f(3) + f(4) = 2000, By A.M. > G.M., A^ > 6144 f(1) f(2) f(3) Қа) 
Only equality holds true so f(1) = 2f(2) = 3f(3) = 4Қ4) 
so f(1) = 960, f(2) = 480, f(3) = 320, f(4) = 240 


52. В, C, D 

Sol. Let g(x) = (x — a)(x — B)(x — y)(x — 8), a, В, y, 6 are the roots of polynomial g(x) = 0 
toViea? te p? ey? 1+8 >@=р=ү=б=0 
So, g(x) = х“ and f(1) = а, f(2) = c, (3) = b, f(4) =a 


SECTION - C 
53. 2 
3 1 0 0 
So. А-8-18- , В? = 
2 И Ё A р д 
54. 4 
Sol. Ғ(х) = 0, has five distinct and real roots 
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55. 
Sol. 


56. 
Sol. 


57. 
Sol. 


58. 
Sol. 


59. 
Sol. 


60. 
Sol. 


0 

Xa-2,Xab--1,abc--2 

So, a, b, c are roots and equation x? — 2x* х + 2 
> (a, b, c) = (1, –1, 2) 


7 


= = 2| 7 +(n +17 Ж үг? +(п EJ , find R4, Re, ....., Rao it will be a telescopic sum 


2 
(length of body diagonal) 3 3 


Form a cube of edge length 3, R = 5 5 


8 
Point Q(8, 3, -7) lies on the line 


lines Р(-6, 1, 3) 
S is sphere with radius PQ and S' is sphere with diameter PQ 


cede e = , let P is point of intersection of the given 


0 
If possible value the value of det P is k, then —k al also possible for each positive k 


2 

Let a, is total of such subset for a n number of element set . So in that subset let either 1, is 
appeared or not, if 1 appeared then total number of subset will be ад. 2, if 1 is not appeared total 
number of subset is aj. ч, 

SO An = арн + 85-2? provide a; = 1, a» = 2 find ag = 55 
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• The test consists of total 90 questions. 

• Each subject (РСМ ) has 30 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
• Each part has only one section: Section-A. 


Section-A (01 - 30, 31 - 60, 61 - 90) contains 90 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART - 1 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE option is correct 


1. Match the quantities having same unit / dimension and choose the correct option 
Column – 1 Column - Il 
2 
(P) | Resistance 'R' (1) - where ф is Magnetic flux and L is Self inductance 
(О) | Time + (2) | VLC , where C is Capacitance and L is Self inductance 
(R) | Energy 'E' (3) Ё , where C is Capacitance and L is Self inductance 
ES qv B, where v is velocity, q is charge and B is 
S) | Force 'F 4 
(S) (4) Magnetic Field 
(A) Р-1 0-3 R-4 5-2 
(В) Р-3 0-2 R-1 5-4 
(С) Р-1 9-3 R-2 5-4 
(D) Р-3 0-4 R-1 5-2 
2. A vertical U tube of uniform cross sectional area A contains а liquid of 


density p. One end of tube is connected to a flask containing mono 
atomic gas (as shown in fig.) while other end opens to atmosphere 
(Patm = Po). Volume of flask and U tube are equal to Vo each (neglect 
volume of horizontal portion). The flask is now slowly heated till half of 


liquid remain in U tube. Given UCM the ratio ae is 
A V AW 


0 


(AU = change іп internal energy of the gas апа AW = Work done by the 


gas) 
(A) 1 
(B) 2 
(C) 3 
12 
D == 
(D) 5 
3. High energy electron beam is incident on target | metalA metal B 


metals A and B in two different experiments. 
Graph between intensity | of rays generated and 
their wavelength is plotted on same scale and 
depicted as shown in figure. If metal A is identified 
as an element of mass no. Z = 41, choose the 
correct statement (given that o = screening 


constant = 1, V2 = 0.7). 


М = 0.65А 2д-0.71А 2в-1.52А ), 


Metal В is copper with Z = 29 

Energy of electron beam is more for experiment with metal A. 
Metal B is iron with Z = 26 

None 


YS Vern m 


A 
B 
C 
D 


p 
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A satellite of mass 'm' is orbiting a planet of mass M in a circular orbit of radius R. The satellite 
changes its orbit by expelling small amount of fuel [596 of its existing mass] with high speed U in a 
direction opposite to the direction of its orbital velocity. Find Umax (approximately) of the expelled 
mass for which, satellite cannot escape the gravitational field of planet. 


GM 1/2 
A ETAT 
(A) | ! | 
Гем1” 
В 5| — 
e 5/87 
Гем1” 
C 7| — 
e 7] | 
ra 12 
ЕЕ 


A nucleus is Кері at rest. It breaks into two parts which fly off with velocity in the ratio 27 : 8. Then 
the ratio of radii of the parts is 


(A) 27:8 
(B) 8:27 
(С) 2:3 
(D 3:2 


A monochromatic light of wavelength 6500 А is used іп YDSE. Now both slits are covered by two 
thin slits of refractive index 3.2 and 2.7 respectively. By doing so central bright fringe shifts to 
original 7" bright fringe. If both slits have same thickness then it is equal to 


(A) 7.8 um 
(B) 9.4 wm 
(С) 6.5 um 
(D 98pm 


E, L, p and r are the energy, angular momentum, linear momentum and orbital radius of an 
electron in a atom corresponding to the quantum number n. Then EprL is 


(A) 

(B) proportional to n. 

(C) proportional to 1/n 
(D) independent of n. 


A parallel beam of light of wavelength 5000 N 
A is incident on slit S. Another two slits 5, 5, S 
and S» are placed at a distance 2 meter as М 
shown in the figure. The minimum distance Ñ 
between S, and S; such that maximum Ñ 
intensity will occur at Ois — .— ^; eel А 
(A) 410 mm = S 5; 19 
(В) 1mm Ñ 
1 ---? ; 
C — mm Қ 
b. 8$ N 
(D) 45 mm ` 


screen 
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A plank of mass M is connected with three massless pullies and four 
massless springs as shown in the figure in vertical plane. Plank is slightly 
displaced from its mean position. Assuming plank remain in horizontal 
position throughout the motion, the frequency of oscillation of plank is 


1 [32K 
Mr ciam 
1 [вк 
8) (за 
1 [4K 
©) за 
1 hek 
О) заза 


If the gravitational constant ‘G’. Plank’s constant ‘h’ and velocity of light ‘v’ are assumed to be as 
fundamental units then dimension of length in new system is given by 

e (С? һ!? v3? 

(C) [G h! yc 


A satellite is moving around the sun in an elliptical orbit. 'M' is A 
the mass of sun and ‘a’ is semi major axis of elliptical orbit. SAU ws 
The velocity of satellite when it reaches at A is "7 ' E: 
(A) зэм Bt a ЫЗЫ r----@---;D 
Va . | sun .' 
@ 2GM иг T d 
Va С 

СМ 
С хаш 
©) \ 2a 

GM 
D шим 
e Va 
Two thin plano-convex lenses, each of focal length 222-:--:---------------- 

ЕБаеллаксссасісстілісшшіліжа 
f= jm in air, are placed at some distance 'd' from кю з ш ш ж з\к гш ыктай кы гш рх нн сін лі 
eS ene ee Lc MAT 

each other as shown in the figure. The space [111111111111111111111111 
between the lenses are filled with a substance with Ее аа. 
refractive index p. И 4Е:25222::0222-2221::225522 . 
The distance “7 between the lenses аге во а! \ Е<2252522 р :2222222222222)/ air 
adjusted that a parallel beam of light passes ke ee eae ea ee S 
through such an optical system remains parallel. d 


Choose correct option(s). 
(A) If u=, d- 900m 
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(B) f ns, d - 100 ст 
4 

(С) "н=л, d-100cm 
4 

(D Ін-2.4-80ст 


A solid sphere has density р іп the top 
half and 2p in the bottom half. It is kept 
in a uniform fluid of density 3p with a 
hinge at the bottom (as shown) such 
that it can freely perform oscillations 
about any horizontal axis through the 
hinge (Radius of sphere is R). Find the 
period of small oscillations if all the 
points of the sphere are to oscillate in 
their respective planes parallel to the 


plane x = 4/42 (shown). 


@ 2n 350 
(8) 2, E 
© ж, ёс 
© 2 > 


Two friends are located at the same point on the circumference of a circular track of radius R. 
One friend starts cycling around the track with angular speed œ and simultaneously blowing a 
whistle of frequency fo. Assuming vs to be the speed of sound in air, the minimum frequency 
heard by the stationary friend is 


0 

(A) oR 

1+ — 
B) f uj 

Vs 
(С) fo 
(D) Infinite 
A thin homogeneous disc of radius R and mass m and a small sphere of m 
same mass is placed at a distance / from the disc on its axis of 4 
symmetry. Initially both are in rest and then released from rest. They m 
collide because of gravitation attraction. Assume / >> R, Find the t 
magnitude of relative velocity of approach just before the collision. 
(A) гот 2-7) 
R 2 
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2 1 
B 2Gm| —-— 
@ рота) 
2 1 
C Gm| —-— 
"s \ C ; 
ат(2 1 
D кезе асыл 
o (i) 
A meter stick connected with disc of same mass which is joint one end of stick Q 


and disc can freely rotates about its joint. System swings in a vertical plane 
about a fixed horizontal axis passing through its one end, undergoes small 
oscillation of frequency 40. If disc is removed from the stick, then its new 


frequency of small oscillation would become. (take R = //2) 


29 
А =f 
( ) \ 6 0 
[4 
B —f 
( ) 13 0 
(C) 2% 
13 
D — f 
( ) \ 3 0 
In the given circuit, the supply voltage is V = 15 volt. The R | П 


12 volt, 0.36 watt Zener-diode operates at а minimum 
diode current of 2mA. Calculate the range over which 
load resistance R, can be varied. 

(A) 1000 < А < 5000 

(В) 4300 < Rı < 1000 Q 

(С) 0 < А < 5000 Q 

(D) 4300 «XR. 


The width of a slit in a diffraction experiment is doubled (2x). The intensity of light at the central 
maximum 

(A) remains the same. 

(B) increases by 2 times. 

(C) increases by 4 times. 

(D) decreases by a factor of 2. 


How high should a transmitter be located, above the surface of the earth, so that it covers E of 


the earth's surface through direct transmission? Assume that "R" is the radius of the earth. 


(A) УЗА 

(B) 2R 

(C) R 

(0)  (V8-1R 


————— ——ssáÓ———]"————n'/1— D 
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20. The truth table for the circuit Ae 
shown in the figure is Ер 
Be /)\ 
P 

A B Y 
1 1 1 

(A) 01110 
1 0 0 
0 0 1 
А B Y 
1 1 0 

(B) 0 0 1 
1 0 0 
0 1 1 
A B Y 
1 1 0 

(C) 01110 
1 0 0 
0 0 0 
А B Y 
1 1 1 

(D) 0 1 1 
1 0 1 
0 0 1 

21. The p-n junction diode used as shown in the figure, 6kQ 


has a cut in voltage of 0.6 V and a forward resistance 
of 150 ohm. If the diode can dissipate a maximum 


power of 200 mW, the maximum permissible value of w T. ако 

the battery voltage Vg is nearly Е 

(А) 330 V 8500 
(В) 110 V b 

(C) 220 V 

(D) 440 V 
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22. A student performs an experiment to determine the Young's modulus of a wire, exactly 2m long, 
by Searle's method. In a particular reading, the student measures the extension in the length of 
the wire to be 0.8 mm with an uncertainty of + 0.05 mm at a load of exactly 1.0 kg. The student 
also measures the diameter of the wire to be 0.4 mm with an uncertainty of + 0.01 mm. Take g = 


9.8 m/s? (exact) and л = 2 (exact). The Young’s modulus obtained from the reading is 


(А) | (2.0+0.3)x10"! N/m? 
(B  (2.0+0.2)x10"! N/m? 
(С) (2.0:0.1)10! N/m? 
(D (2.0:0.05)х10! N/m? 

23. The equation of a traveling wave in a uniform string of mass per unit length u is given as 
y = А ѕіп(ої — kx). The total energy transferred through the origin in time interval from t = 0 to 
t- 216 is 

120 
2p 
(A) (г--З)мА“о 
24k 
2--2 
(В) (г--З)мА“о 
12k 
2.2 
() ол 
24k 
оо 
о) ет 
8k 
24. The flow rate from a tap of diameter 1.25 cm is x litre/min. The coefficient of viscosity of water is 


10? Pa s. For what value of x will the flow be turbulent? 
(p) x = 6, (q) x = 3 (r) x = 0.5 (s) x = 0.1. Choose the correct option. 


(A) pq 
(B) раг 
(C) p 
(D) pqr s 
25. For the damped oscillator shown in figure, the Х а Rigid support 
mass m of the block is 200 0, k = ; 90 N m” and 
the damping constant b is 40 05”. Calculate the Springiness, k 


time taken for its amplitude of vibrations to drop 
to half of its initial value. 


(A) is Mass, m 

(B) 3.56 

(С) 7s 

(D 148 wang: 
Damping, b 


77777777777777777777777777777777777777 


А damped simple harmonic oscillator. A vane 
immersed in a liquid exerts a damping force on 
the block as it oscillates up and down 
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The human eye has an approximate angular resolution of ф = 6 x 107 rad and a printer prints а 
minimum of 100 dpi (dots per inch, 1 inch 2 2.54 cm). At what minimal distance z should a printed 
page be held so that one does not see the individual dots? 


(A) 30 cm 
(B) 45 cm 
(C) 100 cm 
(D) 200 cm 


Figure shows a Young's double slit experiment with a source 
which emits un-polarised light. In addition, P is a polarizer 
with axis whose direction is not given, but it completely 
polarizes the light falling on Sz. Calculate the ratio of the 
intensities of the principal maximum to the first minimum i.e. 
[лах ът, When the polarizer is present. 


(A) 2 
(B) 4 
(C) 5 
(D) 8 


A small metal sphere of radius r and density p falls from rest in a viscous liquid of density o and 
coefficient of viscosity n. Due to friction heat is produced. The expression for the rate of 
production of heat when the sphere has acquired the terminal velocity is 


БЕТ 
(8) a (p- li 
(C) E Жи 
D Ese- эр 


A light bulb is immersed in water. Light travels out in all directions from the bulb, but only some of 
the light escapes the water’s surface. What happens to the fraction f of light that escapes the 
water’s surface as the bulb is moved deeper into the water? Assume that light is not absorbed by 
water and that 100% of light is transmitted at the air-water interface during refraction. 

(A) f increases 

(B) f decreases 

(C) f remains the same 

(D) the answer depends on the index of refraction of water. 


Equation of a stationary and a traveling wave are as follows: 
yı = a sin (kx) cos (ot) and y2 = a sin (ot — kx) 


The phase difference between two points x, = 2 and x, = = are Аф; and Ad» respectively for 
Аф, 


the two waves. Then ratio ло is 
2 


(A) 1 
(В) 5/6 
(C 3/4 
(D) 6/7 
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Chemistry PART - Il 


SECTION - A 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE option is correct 


31. 


32. 


33. 


34. 


35. 


36. 


Which of the following property is not correct for colloidal solutions? 

(A) Finest gold sol is red in colour, as the size of particle increases, it appears purple, then 
blue finally golden. 

(B) The nature of charge on colloidal particle is same on all particles in a given colloidal 
solution. 

(C) The values of colligative properties of colloidal solution are of small order as compared to 
true solution. 

(D) The mixing of two oppositely charged sols prevents coagulation. 


The incorrect statement for p-block elements is: 

(A) Nitrous oxide and nitric oxide are neutral oxides. 

(B) Zinc reacts with dilute nitric acid to give №0 and with conc. nitric acid to give МО». 

(C) a-Black phosphorous is prepared by heating white phosphorous at 473 K under high 
pressure. 

(D) Fluorine and chlorine are gases, bromine is liquid and iodine is a solid at room 
temperature. 


In an ionic compound АХ”, {һе radii of А” and Х are 1 pm and 2 pm respectively. The volume 


of unit cell of crystal AX is ........ and structure is similar to .......... 
(A) 27 pm, CsCl 

(B) 64 pm?, ZnS 

(C) | 125pm?, KCI 

(D 216pm?, NaCl 


Which of the following physical and chemical characteristics of interstitial compounds formed by 
d-block elements (ТІС, FesH etc.) is correct? 

(A) They have low melting point than those of pure metals. 

(B) They are very soft. 

(C) They retain metallic conductivity. 

(D) They are chemically very reactive. 


Two experiments were performed. In the first experiment [Ti(H2O)s] Сіз is heated and in second 
experiment ethane-1,2-diamine (en) is added to [Ni(H2O)g]** in the molar ratio еп : Ni is 3 : 1. 
Which of the following colour changes occur in respective experiments? 

(A) No colour change in both the experiments. 


(B) In first experiment violet to colourless and in second experiment green to violet. 

(C) In first experiment colourless to violet and in second experiment no change in colour. 

(D) In first experiment colourless to violet and in second experiment violet to green is 
observed. 
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Pervoskite, a mineral of titanium is found to contain calcium atoms at corners, oxygen atoms at 
the face centres and titanium atoms at the centre of the cube. Oxidation number of titanium in the 
mineral is 


(A) +2 

(B) +3 

(C) +4 

(D) +1 

Vapour phase refining of nickel is carried out using 
(A) l2 

(B) HCI 

(C) CO 

(D) HBr 


For the coagulation of 100 ml of arsenous sulphide sol, 4 ml of 1 M NaCl is required. What would 
be the flocculation value of NaCl? 


(A) 40 
(B) 20 
(C) 60 
(D 80 


Equal volume of 2 M each of KMnO, and K;Cr;0; are used to oxidise Fe(ll) solution in acidic 
medium. The amount of Fe oxidized will be 

(A) equal with both oxidizing agents. 

(B) more with KMnO,. 

(C) more with KoCr2O;. 

(D) cannot be determined. 


One mole of CCl, vapour at 77°C occupies a volume of 35 L. If van der Waals constants are 
а = 20.39 L° atm mol? and b = 0.138 L mol”. Calculate the compressibility factor (2) under high 
pressure region. 


(A) 1.004 

(B) 0.2 

(C) 0.5 

(D) 2 

Which of the following is incorrect? 

(A) Reducing property of dioxide increases from SO; to ТеО». 
(B) ХеР, has a distorted octahedral structure. 

(C) Basicity decreases in order NH3 > РН» > ASH3 > SbHs. 
(D) Acidic character increases from Н:О to HeTe. 

Addition of KI to Pb salt gives a precipitate. The colour of precipitate is 
(A) Black 

(B) Green 

(C) Yellow 

(D) White 


Consider the redox reaction: 
Cu, S +KMnO, +H,SO, —— CuSO, +MnSO, +K,SO, - H,O 


Moles of Cu5S oxidised by two moles of KMnO, аге: 
5 
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45. A balloon filled with an ideal gas shrink when cooled. When shrinking completes, which of the 
following is same as it was originally? 
(A) The RMS velocity of gas particles. 
(B) The density of gas. 
(C) The pressure in the balloon. 
(D) The kinetic energy of gas particle. 


46. The following diagram shows the vapour 
pressure curves for CH4, CH3OH, СНзСООН 


and HCO, which of the following match is | " ү 
correct? ИЛ, 
T —— 


Vapour pressure 


(A) CH3OH - | CH, - II CH3COOH - Ill НСО - IV 

(B) CH3OH - III CH, - | СНзСООН - IV HCO- 11 

(C) СНзОН -IV CH,- III СНзСООН -1 HCO- 11 

(D) CH3OH - II CH,- | СНзСООН - Ill НСО - IV 
47. The aqueous solutions of following substances were electrolysed. In which case the pH of 

solution doesn’t change if inert electrodes are used 

(A) AgNO; 

(B) CuSO, 

(C) NaCl 

(D К:50, 
48. 20 ml of AgNO; solution was titrated with 0.20 mol L' KCl 

solution in the conductivity cell. The data were plotted as 

follows. 

© 

The moles of AgNOs in the solution initially was E 

(A) 2x10 E 

(B) 4x10 8 

(C 8x 10° 

(D 2x 107 

0 | | | 
10 20 30 
Vol. of KCI added (ml) 

49. Which of the following chloride is most soluble in water? 

(A) НоСір 

(B) AgCl 

(C) РЫСІ; 

(D) CaCl; 
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Which of the class of drug is used for reducing or abolishing pain without causing impairment of 
consciousness? 

(A) Antacids 

(B) Antihistamines 

(C) Analgesics 

(D) Antimicrobials 


The total number of protons present in 124 g of NO; are: 


(A) 124 
(B  62N4 
(C) 31Na 
(D 62 


Consider a binary mixture of volatile liquids. If at X4 = 0.2, the vapour pressure of solution is 580 
torr, then the mixture could be (Px = 200 torr, P$ = 600 torr) 

(A) CHCl. + CH3COCH3 

(B) С-НБОН + Hexane 

(C) Н:О + НМОз 

(D) nCgHi4 + nC7Hi¢g 

In the reaction 

A—>B AH = +90 kcal/mol 

В--0 AH = -70 kcal / mol 


Rank the magnitudes of enthalpies of formation of A, B and C in increasing order. 
(A) А, С, В 


Density of NaCl is 1.8 g / cc. KCI has similar unit cell as NaCl апа the following relationship 
among ionic radii exist r(Na' ) = 0.5r (CF ),r(K*) = 0.8 (CI). The density of KCI is 
(A) 2.44 g/cc 


(B) 1.9 g/cc 
(C) 1.33 g/cc 
(D) 0.86 g/cc 


A compound is known to be a salt of sodium (NaX). If 2 g of salt is dissolved in 100 g of water, 
the solution freezes at — 1.27°C. What will be the compound NaX? (K; of water is 1.86 K kg/mol.) 


(A) NaF 
(B) NaCI 
(C) NaBr 
(D) Nal 


A galvanic cell has a potential 3.5 V. In a particular experiment, if 2 moles of electrons were 
passed through this cell, what is magnitude of the maximum useful work (Wmax) that would be 


(A) | 7x105J 

(B)  675x105J 
(C 8х107К) 
(D ^ 6.75 x 10° kd 
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57. Which of the following is correct international standards for drinking water? 
(A) The minimum limit of nitrate in drinking water is 50 ppm. 
(B) The prescribe lower limit of lead in drinking water is 50 ppb. 
(C) Soluble fluoride is often added to drinking water to bring its conc. up to 1 ppm. 
(D) All of the above mentioned are correct. 


58. One mole of ideal gas (Cy = 5/2 R) beginning at 1 atm and 300 K is 
put through the following cycle 
Step — I: Heating to twice its initial pressure at constant volume. 
Step — Il: Adiabatic reversible expansion to its initial temperature. 


Step - III: Isothermal compression back to 1 atm. 
What is the volume at point 3? 
(A) 40.4 L 
(B) 65.0L 
(C) 139L 
(D) 279L 
59. In the extraction of copper from its sulphide ore, iron is removed as slag (FeSiO;) by mixing 
(A) sulphate salt 
(B) silica 
(C) Oxygen 
(D) carbon 
60. Which of the following percentage strength is not possible for sample of oleum? 
(A) 108% 
(B) 110% 
(C) 121% 
(D) 135% 
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Mathematics PART – 11 


SECTION - А 
Straight Objective Type 


This section contains 30 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), 
out of which only ONE option is correct 


61. а, b, c, d are zeroes of P(x) = 5x* + px? + ax? + rx + s and a, c, d are zeroes of 
Q(x) = x? - 9х? + ax - 24 (a < b < c < d) if a, c, d be in arithmetic progression and a, b, c, d be in 
P(1 
harmonic progression, then the value of a) is equal to 
(А) 5 
B) 7 
(C) 3 
(D) none of these 
62. 11,0, af, a°... a^^! are the nth roots of unity, then "C, + "С, -a+ "C4 a? +.....4°C,-a™" is 
equal to 
2 
(A) = 
о 
1 
(В) 2 
о 
1 n 
C —|(1+a) -1 
(€) 0+)" -1) 
1 
D -(2"-1 
(0) -(2-1) 
63. Standard deviation of the first 2n + 1 natural numbers is 
n(n +1) 
A 
A Үү 
n(n+1)(2n +1 
ey Pem 
\ 3 
n(n +1) 
C 
(C) V 3 
п? (n +1) 
D дг ты 
0) {5 
64. If a and b are odd integers then number of real roots of [xf +a[x]+b=0 (where [.] denotes the 
greatest integer function)] is 
(А) 3 
(B) 1 
(C) infinite 
(D 0 
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65. 


66. 


67. 


68. 


69. 


If. —_—— is geometric mean of L, Ё (а = b), then the quadratic equation bx? + пх +b = 0 has 
n+— nt+— 


а ?+b ? 

) rational and equal roots 
) rational and distinct roots 
) irrational roots 

) imaginary roots 


A natural number k is chosen from the set {1, 2, 3, ....., 100} at random and o is a non-real cube 
root of unity. A is the event that œ“ is real and B is the event that і“ is real (where i? = —1), then 
P(A u B) is equal to 

16 

100 

67 

100 

8 

100 

50 

100 


Let z = х + iy and amp («| Е amp(e**” . If y = f(x) is a function, then ҚЗ) is equal to 


@ x 
® 4 
©) 5 
©) - 


If the points zi, 22 lie on the curves |z| = 2 апа |z| = 3 respectively and the angle between the 


vectors representing 24, 22 is 60°, then 2-2 is equal to 
17:52 
19 
А = 
А 5 
B) -Л9 
с v7 
(D) 4133 


The number of distinct real roots of the equation (log. tanx)| [ос 343 log... 3] - -1 in 


interval |0, 27] is 


(A) 0 
(B) 2 
(C) 4 
(D) 6 


аиа ц р а о аана анна тана 
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Let 1, 4 , 7, 10 ..... апа 9, 14, 19, 24 ..... be two arithmetic progressions. Then the total number of 
distinct integers in the collection of first 500 terms of each of the progressions is 


(A) 833 
(B) 835 
(C) 837 
(D 901 


A bag contains 20 white balls and 20 red balls. (Assume that balls of same colour are 
distinguishable). Pairs of balls are drawn at random without replacement until the bag is empty. 
The probability that each pair consists of one white and one real red ball is 


2% х (201)? 
40! 
220 «20! 
ЕТТЕН 
2% «20! 
(401)* 
219,20! 
40! 


(А) 


If D, E and F are the mid points of the sides ВС, СА, AB respectively of a triangle ABC 
AD + =BE + ;CF =KAC, then 2K is equal to 


(A) 1 
B) 3 
(C) 2 
(D 5 
| | T MS E |да] (Adj A)| . 
Let A be a square matrix such that then A(Adj A)=|0 4 O then Ad) A) is equal to 
00 4 


none of these 


The shortest distance between the y-axis and the line 2x + Зу + 5z + 1 = 0 = Зх + 4у + 62 + 2 is 


= then k is equal to 


о O10 no 


If a4, a», E an are real numbers with a, + 0 and cos a + і sin ais a root of 
тац "az"... + аһ-12 + an = 0, then the sum 
84 соза + ах COS 2a + аз COS За + ..... + A, COS Na is 


А) 0 
(в) 1 
(C) ч 
oy 2 
2 
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76. 


77. 


78. 


79. 


80. 


2 
1 1 
If a singular matrix A = lai], : always commute with B 4! 1 such that (24) =k, then k is 
12 
equal to 
(A) 


1 
B) 2 
(C) 3 
(D 4 


If z,,z, are complex numbers such that 22 + 22 is real. If z, (2? -3zj) - 2 and z, (322 -22) -11, 


then the value of 22 + 22 is equal to 


(A) 25 
(B) 5 
(C) v5 
(D 1 


(je 52 
8) = 
© 7 
@ c 


Let r = (àxb)sinx +(bxé)cosy +2(éxa) where 4,b,é are three non-zero non-coplanar vectors. 


If f is perpendicular to à - b +С, then minimum value of x° + y? is 


(А) ол 

2 
B 13 
e 2 

5r? 
C Sas 
(Qu. m 

Tr? 
D EL 
о =" 

‚ х-2 у-2 2-К, | х у 2 

If the line t ое А БӘЛЕ сине аршы ЕЗ о ТЕН те се аен 
"574575 then the value of k is 
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83. 


84. 


85. 


86. 
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The coefficient of x? i n (1 +x) (1 + 2x) (1 + 4x) (1 + 8x) ....... (1 + 220%) is 


а) 191 5171 
(В) 27-2 
(D) 0161 _ 2142 


If the intercept made by the plane Г-П-д on x, y, z axis are respectively аге ai, a» and аз 
respectively, then 


(Aj pce de cm 


а а, а; 
(В) ñ = (qa, )i + (qa, )j+(qag )k 
gout Av Ye : 
С - К 
ea ЕЗ 
(D —n-2:,22j, 836 
а 4 q 


Matrices of order З x 3 are formed by using the elements of the set А-1-3,-2,-1,0,1,2, 3}, 
then probability that matrix is either symmetric or skew symmetric is 


1 1 
90076775 

1 1 1 
© wn oy 

1 1 
061: 

1 1 1 
0) BRP 

| . х-1 y+2 z : 
If the equation of the plane through the straight line TAI UE and perpendicular to the 
plane x y + z + 2 = 0 is ax — by + cz + 4 = 0, then the value of 10°a + 10°b + 10c is equal to 
(A) 342 
(B) 684 
(C) 1710 
(D) 2018 
The coefficient of a’b‘c°d? іп (ab(c + d) + cd (a + b)}"° 
10! 

e 81419191 
(B) 10! 
(C) 2520 
(D) none of these 


If A, B and C are exhaustive events satisfying P(AUB) AC) = - 


P(BAC)—P(AARBNC) = = and P(A AC) = =. then P(Cn(AvB)) is equal to 


17 


А = 


аа а M ааа нана: 
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18 
B II 
(B) 30 
19 
C am 
(C) 30 
20 
D nad. 
(D) 30 
87. Number of ordered triplets of natural number (a, b, c) for which abc x 11 is 
(A) 52 
(B) 53 
(C) 55 
(D) 56 
88. Тһе equation agx® +a,x’ +a,x° +.....+ ay = 0 has all its roots positive and real 


[where а, = 1, a; =-4,a) = 2), then 


1 

A а= 

1 
(В) а-ы 
7 
(C) а= ж 
7 
(D а= 28 
| ae ImZ? . 
89. If Z is a non-real complex number, then the minimum value of mez is 
m 

(A) -1 

B) -2 

(C) -4 

(б) -5 
90. The number of polynomials of the form x? + ах? + bx + c which are divisible by x^ + 1 where а, b, 

c € {1, 2, 3, ....., 10} is equal to 

(A) 10 

(B) 20 

(C) 30 

(D) 40 
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PAPER - 1 


Time Allotted: 3 Hours Maximum Marks: 183 


General Instructions: 


e The test consists of total 54 questions. 


e Each subject (PCM ) has 18 questions. 


e This question paper contains Three Parts. 


e Part-I is Physics, Part-Il is Chemistry and Part-III is М athematics. 


UM 


Each Part is further divided into Two Sections: Section-A & Section-B. 


Section-A (01- 7, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries 44 marks for correct answer and -2 marks 
for wrong answer 

Partial Marks +1 for each correct option provided no incorrect option is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (11), (11) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (ili) and (iv). Column 3 will be with 4 rows 
designated (P), (Q), (R) and (S). Each multiple choice question with 4 options has only one 
correct answer and carries 43 marks for correct answer and - 1 mark for wrong answer. 


Section- B (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries 43 marks for correct answer. There is no 
negative marking. 
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Physics PART -| 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


If the dimensions of length are expressed as Ох су h^; where G, c and h are the universal 
gravitational constant, speed of light and Planck's constant respectively, then 


— 
— 
— 
- 


(Аже лук. (B) x=—,z=— 
1 3 3 1 
C = —, = р = — —, = 
(ys (D): y=- ге 
A traveling wave pulse is given by foes where symbols have their usual 
2+(x+3t) 


meanings, x, y are in metre and t is in second. Then 

(A) the pulse is traveling along +ve x-axis with velocity 3 m/s 
(B) the pulse is traveling along —ve x-axis with velocity 3 m/s 
(C) the amplitude of the wave pulse is 3 m 

(D) the pulse is a symmetric pulse 


In the circuit shown in figure C, =C, = 2uF. Then charge 1Q 20 30 
stored in 

(A) capacitor Сі is zero 

(B) capacitor C» is zero 20 10 30 
(С) both capacitors is zero 

(D) capacitor Сі is 40 uC 120V 


Space for Rough work 
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A particle of mass m moves in a straight line. If vis the velocity at a distance x from a 
fixed point on the line and у? =a—bx*, where а апа bare constant, then 


(A) the motion continues along the positive x-direction only 
B) the motion is simple harmonic\ 
vb 


(B) 

(C) the particle oscillates with a frequency equal to Эг 
т 

(D) 


D) the total energy of the particle is ma 


When a monochromatic point source of light is at a distance of 0.2 m from a 
photoelectric cell, the cut off voltage and the saturation current are respectively 0.6V and 
18.0 mA. If the same source is placed 0.6 m away from the photoelectric cell, then: 


A particle of mass m is attached to one end of the light inextensible 
string and other end of the string is fixed in vertical plane as shown. Now 


particle is given horizontal velocity u= 30 , then which of the following 


statement/s is/are correct. 


и 
(А) The string makes angle with the downward vertical is 60° when acceleration of the 
particle is horizontal. 
(B) The tension in string is 2 mg when acceleration of the particle is horizontal. 


(C) The speed of the particle is ЕС when acceleration of the particle is horizontal 


(D) The particle will not complete the circle. 


The potential energy « in joule of a particle of mass 1 kg moving in the x — y plane, 

obeys the law ọ = 3x + 4y , where (x, y) are the coordinate of the particle in metre. If the 

particle is at rest at (6, 4) at time t = 0, then (only conservative force are acting on 

particle). 

(A) the particle has constant acceleration 

(B) the work done by the conservative forces from position of rest of the particle to the 
instant of the particle crossing x axis is 25 J 

(С) the speed of the a particle when it crosses the y axis is 10 ms“ 

(D) the coordinates of the particle at time t = 4s are (-18, —28) 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


In the figure given below, plate A has 100uC charge, while A B 
plate B has 60 uC charge. Switches S; and S» are 
connected to the ground. q:, q2, qs and q4 are charges on 
faces of plates as shown in figure 


91 | ge q3 | | q4 


Column 1 Column 2 Column 3 
(1) d =80 uC (i) 9= 100 uC (P) аз= -20 uC 
(П) qi=60 uC (ii) q= 0 pC (Q) gs» -100 pC 
(Ш) q12 0 pC (iii) q= 20 uC (В) 4з- 60 uC 
(IV) ЭР -60 uC (iv) г- 60 uC (S) аз= 0 uC 


Which of the following options correctly represents the case when switch S; is closed 
апа 5215 open? 

(A) (IV)(ii) (P) (В) (1) (i) (R) 

(C) (Ш) (iv) (S) (D) (1) (іі) (О) 


Which of the following options correctly represents the case when switch S» is closed 
апа 5115 open? 

(A) (IV)(ii) (Р) (В) (1) (i) (Q) 

(C) (1) (i) (О) (D) (1) (іі) (О) 


Which of the following options correctly represents the case when both the switches S: 
апа 5215 open? 

(A) (Iii) (Р) (B) (IV) (iv) (P) 

(C) (1) (ii) (S) (D) (1) (іі) (О) 


Space for Rough work 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Column 1 shows rectangular hyperbola graphs, Column 2 shows molar heat capacities 
for monoatomic gases and Column 3 shows work done when process goes from initial 
state 1 to final state 2. 

Column 1 Column 2 Column 3 
0) с-2 (Р) AW = nR(T2 - T1) 


P (йі С E (Q) AW = -nR(Tz- T:) 
(1) - 
: 
NC 5R 


(В) AW = 2nR(Tz - Т.) 


i шон (5) AW = nRT Ine 
(М) 70 | 
: 


Which option matches the data for an isobaric process? 


(A) (ІМ) (iv) (Р) (В) (11) (iii) (P) 
(C) (IV) (iii) (P) (D) (HI) (i) (О) 
Which of the following options is a correct combination? 

(A) (1) (іі) (А) (В) (11) (ii) (О) 
(С) (11) (іі) (О) (D) (1) (ii) (Q) 
Which option matches the data for a process whose AU = 0? 
(A) (IV) (ii) (S) (B) (11) (iv) (S) 
(С) (1) (ii) (Q) (D) (1) (iv) (S) 


Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


15. 


If voltage V = (100 + 5) V and current | = (10 + 0.2) A, the percentage error in resistance 
Ris 


Determine the resistance in ohm is to be connected 


зо 20 
across a, b in given circuit to dissipate maximum power Г : www а 
j Q 
through it. i 
5V> Бү 
калы EN b 


An ideal gas is expanding such that PT? = constant. The coefficient of volume expansion 
of the gas is A/T where T is temperature in Kelvin. Find the value of A. 


A point source of power 4W is placed 1m below the free surface of liquid whose 


refractive index is Ed Find the rate of transfer of energy (in watt) from the liquid 


surface to air. Ignore any absorption or scattering of light energy. 


Four wires of equal length 8 m are arranged as shown in the 
figure. Wires, 2, 3 and 4 are of equal cross sectional area and 
wire 1 is of half the cross section of these wires. By how much 
distance pointer at point 5 must be moved to get null point? 


Space for Rough work 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Which of the following statement(s) is/are correct for the following reaction? 
(NH,), Cr, O, —— CrO; +N, + 4H,O 


(A) 

(B) It is a disproportionation reaction 

(C) It is an intermolecular redox reaction 

(D) One mole of reactant on complete reaction produces 22.4 L of N2 gas at NTP. 
20. Which of the following solution(s) behave(s) as buffer? 

(A) HCOOH + HCOOK (B) МаН»РО: + МагНРО: 

(C) Н>5О4 + Ман504 (D) Н:СОз + NaHCOs 


21. H,O, + H' +F ——>l, +H,O 
On investigation of the above reaction, the following results were obtained. 


Шә ЛЭН аба ПЕ Initial rate of formation of l2 in mol dm? s^ 
0.01 0.01 0.30 2 x 10% 
0.03 0.01 0.30 6 x 1079 
0.03 0.02 0.10 1.2 x 10° 
0.03 0.02 0.20 1.2 x 10° 


Choose the correct statement(s) 

(A) The rate equation for the reaction is Rate = К/Н>О ЇГ. 
(B) The reaction is zero order with respect to acid. 

(C) The reaction is termolecular. 

(D) The rate constant is 2 x 107! mol? ат =. 


Space for Rough work 
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22. 


2З. 


24. 


25. 


Which of the following gas(es) can effuse faster than CH, under identical conditions? 
(A) He (B) He 
(C) SO? (D) COz 


Which of the following substance(s) produce(s) halogen gas when react(s) with conc. 
Н:50О:2 

(A) Nal (B) KF 

(С) NaCl (D) KBr 


Which of the following ion(s) maintain an identical d-orbital configuration while forming 
octahedral complexes with strong field as well as weak field ligands according to crystal 
field theory? 

(A) Fe?* (В) Co?* 

(С) Ni% (D) Zn?* 


Choose correct statement(s) about the following compound. 

СНз — CH = CH — CH = CH - СНз 

(A) It shows three geometrical isomers 

(B) It shows four geometrical isomers 

(C) It forms a dicarboxylic acid on acidified permanganate oxidation 
(D) It forms two moles of СНзСООН on oxidation 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


26. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 Column - 3 
(l) | Primitive cubic (i) |8 (P) | Corner 
(1) | Face centre cubic (ii) | 6 (Q) | Body centre 
(Ш) | Body centre cubic (il) | 12 (R) | Edge centre 
(IV) | Hexagonal close (iv) | 4 (S) | Voids 
packing 
Which combination is correct for the position of Na* in NaCl solid? 
(A) (IV), (iv) & (R) (B) (11), (iii) & (Q) 
(C) (11), (ii) & (R) (D) (HI), (i) & (Q) 


Space for Rough work 
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28. 


29. 


30. 


31. 
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Which combination is correct for the lattice of CsCl? 


(A) (111), (i) & (Н) (B) (11), (i) & (P) 

(С) (1), (i) & (О) (D) (IV), (iii) & (Q) 

Which combination is correct for a metallic solid having simple cubic unit cell? 
(A) (IV), (ii) & (R) (В) (1), (i) & (P) 

(C) (11), (i) & (Q) (D) (1), (ii) & (P) 


Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 Column - 3 

() | CHsSCOCHs (i) | HNO2 (P) | Disproportionation 
reaction takes place 

(П) | HCHO (ii) | Conc. NaOH (Q) | Colourless and acidic gas 
is formed 

(Ш) | СНзЗСООН (iii) | NaHCOs (R) | Sweet fruity smell is 
observed 

(ІМ) | CHsCH2NH2 (ім) | СоН5ОН/Н" (S) | Colourless and neutral 
gas is formed 


Which combination is correct for Cannizzaro reaction? 


(A) (1), (ili) & (R) (B) (11), (ii) & (P) 
(C) (IV), (ii) & (P) (D) (11), (i) & (R) 
Which combination produces an alcohol? 

(A) (1), (1) & (О) (B) (1), (11) & (S) 
(C) (IV), (i) & (S) (D) (1), (ім) & (О) 
Which combination produces an ester? 

(A) (IV), (11) & (R) (B) (11), (i) & (S) 
(C) (III); (iv) & (R) (D) (1), (iii) & (S) 


Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. The rate of effusion of an unknown gas is four times that of SO». What is the molecular 
mass of the unknown gas? 


33. The solubility product of a salt MX is 16 x 10~. If the molarity of its saturated solution is 
expressed as x x 107, the value of (x + y) is: 


34. How many structural isomer(s) containing four membered ring(s) is/are possible with 
formula C4HsF? 


35. How many maximum no. of moles of CHsl can be absorbed by one mole of C2HsNH2? 


36. What is the coordination number of 202 in ZnS crystal? 


Space for Rough work 
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Mathematics PART - Ill 


SECTION-A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


2 
Consider the function f(x) = [cos (tan "(sin (cot x)))] . Which of the following is 


correct? 

(A) Range of f is (0, 1) 

(B) f is even 

(C) Г(0)-0 

(D) The line y = 1 is asymptote to the graph y =f (x) 


2 
Let a=| 0 | 8-11|,-1-1|, If the numbers о, В and y are such that 
0 


-3 1 
2 
aa + Bb + yc 2| —5| then 
6 
(A) о--1 (B) B=-2 
(C) y=3 (D) a+B+y=0 


2 2 


Two tangents can be drawn to the different branches of hyperbola ER =1 from the 


point (o. o^), if: 
(A) a e (-2, 0) (B) a e (0, 2) 
(C) a e (—%, - 2) (D) о € (2,0) 


Space for Rough work 
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40 


41. 


42. 


43. 


3 married couples are to seated around a circular table. Let x denotes the number of 
ways where atmost two couples sit together and let y denotes the number of ways where 
two particular couples sit together, then identify the correct option(s) 

(A) x -8y = 60 (B) х-у-112 

(С) x 213y (D) x 212y 


If (9 T: /80) =1+# where | and n are integers and 0 <f <1, then: 


(A) 116 an odd integer (В) I is an even integer 

(С) (I-f)(1- f) -1 (D) 1-1-19-480) 

If f(x) and g(x) are function such that f(x+y)=f(x)g(y)+9(x)f(y), then 
f (a) g(a) f(a+6) 

f(B) 908) f(B--9)| is independent of: 

f(y) gly) f(r«9) 

(A) о (B) B 

(C) y (D) 0 


bcosx b+sinx 


The equation = 
2cos 2x -1 (сов? х—-35п° x) tanx 


possess a solution if 


1 1 
А) b<= В) 0<b<— 
(49555 шээс 


(C) b<0 (D) b= 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 


Consider three plans: 

Р, =2х+у+2 = 1 

Р, =х-у+2= 2 

Р, =ах-у+32= 5 
The three planes intersects each other at point Р on XOY plane and at point О оп YOZ plane. О 
is the origin. 


Column 1 Column 2 Column 3 
(1) The value of a is (i) 1 (P) root of equation 
х2-х(4-і)-4і-0 
(M) Тһе length of projection of (ii) 2 (О) root of equation x? -1-0 
PQ on x — axis is 
(Ш) If the coordinates of point R situated at | (iii) 4 (В) root of equation x? -8-0 


minimum distance from point O on the 
line PQ are (a, b, c), then the value of 
7а-140--14с is 


. la (iv) 3 (S) root of equation 
(М) Ifthe area of APOQ is (5 Then the х?°+2х—15—0 


value of a — b is where а and b are со 
— prime numbers 


44. Which is correct combination? 
(A) (I) (i) (P) (В) (1) (iii) (P) 
(C) (11) (ii) (Q) (D) (III) (іі) (Q) 


Space for Rough work 
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45. Which is correct combination? 


(А) (1) (ii) (Q) (В) (II) (i) (Q) 

(C) (111) (іі) (R) (D) (IV) (iv) (Q) 
46. Which is correct combination 

(A) (1) (ii) (Q) (B) (HI) (ii) (R) 

(C) (IV) (iv) (R) (D) (1) (ii) (R) 


Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


100 1 2 
Let A=|2 1 0| and X, X,, X, be three column matrices such that АХ, = |0 |, AX, =| 3 | and 
3 2 1 0 0 
2 
AX, -|3| and X is a 3x3 matrix whose columns are Х,,Х,,Х, then 
1 
Column 1 Column 2 Column 3 
(1) Value of det (X) is (i) -3 (P) 7" term of А.Р. whose first 3 terms 
1 13 ; 
are —, —, 1 respectivel 
А AA 
(Il) 3det(A) is (ii) 3 (О) 11" term of A.P. whose first З 
terms are 5 5, 1 respectively 
(1) [det(adj) X] " (iii) 0 (В) 9" 2. P whose first 3 terms 
are —, —, — respectively 
3 24 4 
(IV) Sum of the elements of X~” is | (ім)-1 (S) 10" term of A.P. whose first 3 
terms are 19 ын 1 respectively 
3 24 4 
47. Which is correct combination? 
(A) (1) (i) (P) (В) (1) (iii) (P) 
(C) (II) (ii) (Q) (0) (1) (ii) (R) 


Space for Rough work 
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Which is correct combination? 


(A) (1) (ii) (Q) (В) (11) (i) (Q) 

(C) (111) (іі) (R) (D) (IV) (iv) (Q) 

Which is correct combination? 

(A) (I) (ii) (S) (B) (11) (1) (О) 

(D) (IV) (iv) (S) (D) (1) (ii) (R) 
SECTION - B 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


If o, B, y are roots of equation f(x) 20 where f(x) 2 x? - cx? + 4x - 2 and 


(ie =2 then value of c is: 


a p y 
K kr k r 
Let 0<ß, «1 and “сов B, ©. for any k>1 and А=} (В,), then 
r=1 r=1 
(1-х2)7 -(1-2х)” | ў 
lim 498. 5 is equal to 2, where — = 
ХЭА X+X 83 


Space for Rough work 
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52. Тһе vertices of a triangle are A (1, 0, 0), В (0, 2, 0) and C (0, 0, 3). If (ai +bj +ck) is 


position vector of othrocenter of AABC then || —————. is 


(a-b-c) 


2 2 
53. Let A, be the area of АРОН inscribed in an ellipse pear b) and A, be the 
a 


area of the AP'Q'R' whose vertices are the points lying on the auxiliary circle 


443 


corresponding to the points P, О, В, respectively. If the eccentricity of the ellipse is x2 


, then the ratio E mustbe .. 
1 


54. Let PQ be a variable normal chord of the parabola y^ = 4x whose focus is S. If the 
locus of the centroid of the triangle SPQ is the curve gy* (3x – 5) = Ky* +w where g, К, 


w, €N, find the value of w - (g +k + 2) 


Space for Rough work 
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Physics PART -1 
SECTION - A 
1. B 
Sol. Basic Concepts 
2. C 
У,/2А 2 
o PV, pgA( V, 5P, V, 
So. W=A f (Р dy = 22 L| 2L 
| (P, + pay)dy = 5*5 EJ ^ 
V, 3 V, 
р, +pg 3 р, +pg JU 
Rize s са 2А)3У, .. 2 2А) % 9T, 
RT, RT 2 P, 4 
Avene ars 104 | 8 31118540 
RT, Jl 2 Jl 4 8 
_ AU. 
AW 
3 A 
2 
Sol. 2-7 
Ав Z,-1 
4 C 
Sol. М» = eM 
R 
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Binding energy of satellite = am 
If Ve is escape speed, then : mV? = : mV; + ыш 
2 2 2R 
1/2 
=> V, -42|9М = JV, 
Using conversation of momentum; 
mV; = (m - Am)V, - AMU max 
5 5m 
mV, =| m- m 2v, - —U 
m | т) 9t gp 9 
TE (V2 x 95 – 100) "EMI 
5 
5 C 
Sol. шс 
V 8 
So, Dac e (from conservation of momentum) 
m» 
гос AT S 
n (EY 2 
f? (27 3 
6 В 
Sol. уу Каваи 
а а 
ї= 9.1 um 
7 D 
1 
Sol. Eo 2 
ron? 
1 
рос- 
n 
Lon 
8 B 
Sol. path difference = (SS; + S40) - SO 
2 
= 2\/р? +d? -2p = 7 
D 
2 
as = ПА 
р 
а= DA (п = 1) 
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Sol. 


Sol. 


Sol. 


Sol. 


Sol. 
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A 


Let plank is slight displacement a distance x. 


F, -—kx 
3 
_ 32k 
3m 
ШЕЛ 
3m 
C 
ЕШТЕ 
а= М?Т? 
h = ML?T' 
So, LUN i 
h ML 
G 1 
and ^om 5 


Непсе, L = a^, Ae, v3? 


D 
r? =b? « afe* 
...(1) 
b? =a? (1-e*) 
...(2) 
From equation (1) & (2) 
r=a 
Now from conservation of energy nee aes Б 
GMm 1 , GMm С 
=—Mv 
2a 2 a 
GM 
y = ,{/— 
a 
B 
u 1 6-1 Hg-H 
d/2 о R oo 
ga cum cag 
Ho = 
[ where? = ® J 
С 
V 55, V ТІН Ү2[2 9 25 у-(2 9 121 
3p)VgRO 2 0 0-12р-48 + + R + 
PEON De ge 220958 ЕБ E 64 25. P2 Е 64 vale 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III-PCM (Sol.)-JEE(Main)/19 4 


1-м. /у; 
15. А 
Sol. Gravitation potential due to disc is 
2Gm 
V=- 12 (NR? + ¢? – 0) 
So, U, 2m (В<</) 
2Gmm 
U; =- 2-0 
хишиг! 
AU=U,-U, -amm{ 2-1) 
R 7 
—mv* +—mv? = amm( 2-1) 


So, relative velocity 
Ув = 2% = «ат 7-1) 
R ¢ 


16. B 
Sol. Т = 2л a 
mgd 
p- 1 {mgd 
2n | 
1 
f,- 
072; 


(2т)(0)(3//4) 1 |% 
(meme 21 \ 80 
When disc is removed 
сай ша. 1 Ї 

251 т/2/2 | 2n N24 
f - 2 - 2 
fp 42 9 3 


17. D 


Sol. The maximum allowable zener current = “=. -0.03А-30тА 
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20. 


Sol. 


21. 


Sol. 


5 AITS-PT-III-PCM (Sol.)-JEE(Main)/19 


Case І: If RL > œ% > Vr = V - V2 = 15 – 12 = 3 volt > R 7 s 1000 
2 . 


Case ЇЇ: If Ri is finite 
ЕЕ! 
As В} = 17 1, 4, so for minimum value of Ву, the 1 will be 2mA, so |, -30-2-28тА 


(2418-2219 азба шейн е 
ma | 0,028 


С 


The amplitude is doubled, the intensity is quadrupled. 


C 


th 
To cover B of the earth's surface, the direct transmission 


reaches a point ‘6’ from the transmitters where: 


2x(1- coso)R? = 1.АлА? ata 

: соо»? 
58-60. 
. height h=2R-R=R 


D 


Y=A+B+AB 


=> Y=A+B+A+B=1 Ер“ 
Be /|\ 
) )- A+B 


As shown in the Figure, the diode is replaced by its equivalent circuit and the circuit to the left of 
the terminals a, b. 
Since the diode can dissipate a maximum power of 200 ЭКО 


mW, the maximum safe diode current | will satisfy the 2 
relationship Vp-0.6V 


A 


" -8 2, _ 2 
Р-200х107-іт-150і А 1500 
i= ЇЕ = 0.0365 A = 36.5 mA. 8500 


(Va /3) - 0.6 


As shown in the Figure, i= 2-965 —V4-330V, 


Which is the maximum permissible battery voltage. 
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22. B 
Sul.. сын 
nd^ Af 
_ AY 2 Ad | мад) Е Цэ» 0.01 , 205. 229 
Y d Аё 0.4 0.8 80 
^ Y = (2 + 0.2)х10'' N/m? 
2З. А 
Ат 
Sol. Е = energy stored in the string = мА?о? І cos? kxdx 
0 
T т өл A 


Where Ах is distance traveled by the wave in the = 
120 120 2л 24 


2 2 
So, E =- (n+3)A o 
24k 


24. A 


Sol. Let the speed of the flow be v and the diameter of the tap be d = 1.25 cm. The volume of the 
water flowing out per second is 


О-ухла?/4 

у= 40/ ла? 

We then estimate the Reynolds number їо be 
R, = 4рО/ ndn 

= 4x10* x Q/ (3.14x1.25x10 7 x10) 


-1.109х10%0. 
For x = 8, В, -5100 and for x = 6, R, = 10200 
and for others it is much lower than the critical value. 


25. C 
Sol. Now, from equation the time, T,,., for the amplitude to drop to half of its initial value is given by, 
In(1/2) 
(7 гот 
- gees x2x200s “75 
26. B 
| ‚ | 2.54 2 

Sol. The linear distance between two dots is /- 355 9 z2.54x10*cm. 


1 2.54x10?cm 


à B02 = 45 cm. 


At a distance of Z cm this subtends an angle ф ~ //z ..z= 


27. С 


Sol. Without P: 
A=A,+A, 
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Sol. 


29. 


Sol. 


30. 


Sol. 
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A, =A} & A = Af sin(kx — at) + А біп(Кх- ot +6) 

A, = Ар EAD 

A, = Aj | sin(kx — ot) + sin(kx — ot + 9) | 

Where А2, А| are the amplitudes of either of the beam in L and || polarizations. 
Intensity = 


= ЇЕ + |до ШЕШ (kx - ot) (1+ cos? ф+ 2sin $) + sin? (kx – ot)sin* $| 


E ЇЕ +|А} (БЕ +соѕф) 


f 


average 


=2/A° 
With P: 
Assume А” is blocked: 


Intensity = (Aj + А?) + (at) 


(1--сов%)віпсе |А? 


A | A? 
average ! ауегаде 


2 2 1 
= ГА | (1+ соѕф) +|А° | 2 
Given |, = 4|A? 
Intensity at principal maxima with polarizer 
2 1 5 
- AU |2+—|= 1 
| | | 2| 8? 
Intensity at first minima with polarizer 
0 | 


f = Intensity without polarizer at principal maxima. 


ЗГ 


А 
-Ю аан EL- 


9 


A 
B 
2 2 
P-Fv- ШЕКЕ 
91 
- eng" exp 
am T 
С 


Fraction depends only upon the critical angle for the medium. 
D 


At t= 0, shape of standing wave is 
So, Ady = 7л 


Phase difference Ad, = К Зп m) 7m 
ж 3k) 6 

Аф 6 

Аф, 7 
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Chemistry PART - Il 
SECTION - A 
31. D 
Sol. The mixing of two oppositely charge sols cause coagulation. 
32. C 
Sol. a-black phosphorous is formed when red phosphorous is heated in a sealed tube at 803 К. 
33. D 
Ts 
Sol. a= 5 = 0.5, it lies in range 0.414 — 0.732, AX has structure like that of NaCl. 
e 
Hence, edge length (a) - 2(r +r) 
-2(1-2)рт 
=6pm 
Volume of unit cell = a? (6 pm)? = 216 pm? 
34. C 
Sol. They have high melting point, are hard and chemically inert. 
35. B 
Sol. gly 
gly 
к | 38 N 
20 | х Ж 
gly 2 | 2 gly 
= TN шин! 
2 5: 
gly 
gly 
Y | (32 N 
gly C gly 


С 
a 


(mer) 
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36. 


Sol. 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


B 
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Removal of water from [Ti(H2O)s] Сіз on heating render it colourless. 


[N(H.O), J" + З(еп)(ад)--- Ni(en), | (aq)+ 6H,O 


n Violet 


С 


Са — 1 

03 

Ti — 1 

So, compound is CaTiOs 
Oxidation state of Ti is 


+2+x-6=0 
Х--4. 
C 


Ni--400 —939* , Ni(CO), 


ae | 
Volatile complex 


A 


Millimoles of NaCl = 4m mole 
100 ml requires = 4m mole 


1000 ml requires 40 m mole and this is flocculation value. 


C 


Equivalents of K;Cr;O; = Equivalents of Fe?* 
MxVxnfznxnf 

2xVx6=n 

12x Ven 

Equivalents of KMnO, = Equivalents of Ғе? 
M; x М x nf; =n x nf 


2xVx5=n~x1 
10У-п 
А 
P(Vm —b) = RT 
1522: 1 
RT  Vm-b 
у_РУт _ Vn 1 _ 1 -1.004 
RT Vm-b 1- (b/ Vm) 1- (288) 
35 
A 


SO» is reducing while TeO; is an oxidizing agent. 
C 


РЬ!» is formed which is yellow in colour. 
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48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


B 
Cu,S + 2KMnO, + 4H,SO, —— 2CuSO, +2MnSO, +K,SO, + 4H,O 


С 

At constant P andn V« T. 

B 

Greater the intermolecular attraction, lesser the volatility at a given temperature. 


D 
Overall reaction for electrolysis of KSO; is 2H,O(/)——92H, +O, 


B 


At equivalence point 
Moles of AgNO; = Moles of KCI 
10? x 20 x M=0.20 x 20 x 10? 
M = 0.20 
Moles of AgNO; initially = M x V 
_ 0.20 x 20x10? 
100 
-4 x 10°. 
D 
Chloride salts of mercury, silver and lead are not readily soluble in water. 
C 
Analgesics reduce or abolish pain without causing impairment of consciousness. 


B 


Protons in NO; = 31 

Moles of NO; = 185:5 mole 
62 

1 mole МО; =31N, protons 

2 mole МО; =62N, 


B 

P(ideal) = 0.2 x 200 + 0.8 x 600 

= 520 torr < P(obs) 

Solution showing positive deviation. 
A 


AH eaction = УАН, (Products) —> AH, (Reactants) 
AH, (B) - AH, (A) = 90 kcal 
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AH (C) - ^H, (B) = —70 kcal 
AH, (B) > AH, (C) 
А---С АН- 20 Ксаі 
AH, (C) > AH, (A) 
A<C<B 
54. С 
Sol. Density = ТА 
axa 
3 
duc _ e ака | 
d 74.5 Әкесі 
1.54(01)| 
51 
Окс Ад ————-| =1.33 g/cc. 
58.5. 1.8r(CI ) 
55. B 
Sol. МХ =i=2 
AT, =ixK, xm 
15728148 «2209 
М 100 
M = 58.5 = Molar mass of NaCl 
56. D 
Sol. Magnitude of W max = NEF = 2 х 3.5 x 96500 J 
= 6.75 x 10? J. 
= 6.75 х 10^ KJ. 
57. С 
Sol. The maximum limit of nitrate in drinking water is 50 ppm. 


The prescribe upper limit of lead in drinking water is 50 ppb. 
58. C 
Sol. For Step-ll 


NE Y 
Lj", (600ү2 
P, 4%) Р, -(38) х2 
3 


E 1 
=2 ? x2 = — atm 


4/2 
у, = а. р о er 
3 TFT 
442 
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59. B 
Sol. FeO + SiO,+ FeSiO, 
(silica) (заа) 
60. D 
Sol. If all the oleum is SO; then maximum weight of HSO; will be 
18 


100 +100 x — = 122.5 
80 


So % oleum cannot exceed 122.5%. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


13 AITS-PT-III-PCM (Sol.)-JEE(Main)/19 


Mathematics PART - 1 
SECTION – A 
61. B 
Sol. Roots of x? - 9x? + ax – 24 = 0 are in АР. 
>3c=9>c=3 
>a=2,d=4 


= 2, 3, 4 also roots of equation 5x^ + px? «qx? + rx + s = 0 
=> 2, b, 3, 4 are in Н.Р. 


ape 
5 
12 
5(x - 2)(x - 3)(x 4 | 
дии 51 2(Бх-12) 
Q(x) 1-(x —2)(x - 3)(x - 4) 
62. C 
Sol. "ОСЫ а Са a? +. Osa 
= —|"C, a+ "C, o? +.....+ "С d 
= —|(1+a)"-1 
(че! 
6З. С 
Sol. Given numbers аге 1, 2, 3, 4, ..... ‚ 2п +1 
Малое Numbers ee mE Bend esi 
2п +1 
(2 : 1 an 5 2(f +22 + 283 +n?) 
2. 1+r)-(1+n) = -тү- 
2122 POSER 2n 1A 20-1 
> n(n+1) 24 п(п +1) 
3 3 
64. D 


Sol. Let y=[x] >y*+ay+b=0 
Leta=2m+1,b=2n+1 
= Л = а? – 4b = (2m + 1)? – 4(21 + 1) = 8К + 5 
If 8K +5 = (2P + 1)? (where P є I) 
= 4Р? + 4P = 4(2K + 1) 
— P(P + 1) = 2K + 1 which is not possible 
So, [x] = irrational > x e ф 


65. D 
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Sol. 


66. 


Sol. 


67. 


Sol. 


68. 


Sol. 


69. 


Sol. 


70. 


Sol. 


1201 
>fe -ot ав) о = п= Оаѕп+0 


В 
33 50 16 
P(A) ==", р(в)- 50, р(дав)- 6 
(^) “тоог PO) = тор’ PASP) 1 
p(AuB) = 23+80-16 67 
100 100 
D 


(в? | = ас УУ 
amp(e* | = 2ху 


Similarly amp(e"*? =(y+1) 
1 


TRES E ислэг 
1 

Ц3)-- 

(3)-- 

А 


Таке 2,-1-1/3 апа z2=3 


Zz t2, |19 
21-23 7 
В 


Риї log ; tanx=t,t<0 
tV2t+3 =-1 > 20 + 3t?-1=-0>t=-1 


1 л Тл 
tanx = ——= > Х-- ог 


V3 6 6 


D 


We require t; = tm > 3n — 2 = 5m + 4, т, п є М, 
3п = 5m +6 = 7-2 5 k (where k e I) 

ав m, n < 500 >k<99 

(m, n) = (3, 7) ог (6, 12) or (9, 17) ог..... 
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Sol. 


72. 


Sol. 


73. 


Sol. 


74. 


Sol. 


75. 


Sol. 


76. 


Sol. 
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200 ,20- 190 ,19 18e .18 Цол 220 ,(201ү 
Required probability = e, Ed: SIGNO MAL EE M GEG Жол 


“с, 86, 86, 2C, 40! 
A 
Consider A as origin LHS AD + SBE ү {CF A(0) 


We know that A(adj A) = |А|! 
A(Adj A) = 4l > |A| = 4 

Again we know that |Adj A|- |A| 
|Adj (Adj А) АГ АР 


42-16 
|Аај A| ШЕ 


C 


The plane containing the given line is (2x + Зу + 5z + 1) + A(3x + 4y + 62 + 2) = 0 
ч The plane is parallel їо y-axis 
= А= -8 
4 
— A point on y-axis is the origin and the perpendicular distance from the origin to the plane 


БОР УЕ, А 


45 
C 


n n-1 2 
сов a + і sin ais a root of а, B +4, B +.....+а, B +a, Gu =0. Equating real parts 
2 2 2 2 


B 

AB - BA 

= ам = 2а р  ... (1) 

24478020 ..... (2) 

|A| = 0 ан а» = ағар .... (3) 
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77. 


Sol. 


78. 


Sol. 


79. 


Sol. 


80. 


Sol. 


81. 


Sol. 


2 
From equation (1), (2) and (3), we get ЕЙ -2 
12 


B 
24(2(-322)-2...(1): z, (322 -22)- 11...(2) multiplying (2) by i add to (1) which gives 
(zi +12›)° = 2+11i.....(3) and multiplying (2) by i and subtracting from (1) gives 


(z, -iz; -2-111.4(4) 
Now multiply (3) and (4) then 22 +22 = 5 


B 


Since z - 1| = 12 z- 1 = cis02 z = (1+ 090) +isind = 2052082 


| Өс iss 
2 all which is purely imaginary 


Г-(ахБ)віпх--(6хб)сову + 2(6 ха) 
a 


> абс (sin x + cos y + 2) = 0 
[abe +0 = ѕіпх + соѕу = 2 
this is possible only when sin x = — 1 and cos y = –1 
for x? + y? to be minimum х = 2 апду=т 
л? 2 5r? 


= Minimum value of (x^ + у?) is = Ww ae 


D 


Since point of intersection of the given lines is (0, 0, 0). It must lie on the angle bisector so 
0-2 0-2 O+k 
- - ->К-8 
-1 1 4 


А 


(x + 1)(2х + 1)(22х + 1)(2°x + 1)...... (220 + 1) 


Рр $6 2^ Ges БЕЗ БЕЗ Те 
20х21 
=2 2 (өз ez pe PEN (| 
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1-1 1 
Coefficient of x? = pent fate morem эж] 


1 


= CE i-um (221)? 20221 — 4) = 2211 _ 2190 


1-1 
2 
82. A 
Sol For x axis Foai sadist 
ay 
й-]=-%® 
а, 
ikad 
a3 
n- (n-1)i « (n-)]  (n-K)k 
naci aj „+ 
83. D 
Ж ae TEC EM 
Sol. Probability that matrix is symmetric = — = — 
T 7 
Again th ix is sk | E =! 
gain that matrix is skew symmetric = 79 - 75 
One matrix containing all elements = 0; is common in both type of matrices 
; s 1 1 1 
Required probability = 58 ре me 
84. C 
: ‚ x-1 y+2 2 
Sol. ч Plane contains the line —— = -- 
2 -3 5 
ах-1)-0у-2)-02-0 2... (1) 
2a-3b«5c20 2 ә44:ғ:. (2) 
а-0-0-0 00 0 (3) 
Required plane is 2x + 3y+z+4=0 
85. C 
Sol. (abc abd + acd + bcd)? 
10 
2 а%%4%44(1-,1.,1-,) 
a bcd 
Эр 84949 Нь Б ин o UNS СЭЛТ 
2. Coefficient of ар c'd' = coefficient of a ^b °c d in 2117 а = 2520 


86. С 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III-PCM (Sol.)-JEE(Main)/19 18 


Sol. By Venn diagram ғР(са(Аов)-1 Ё yal 2E 
10 15 5) 30 

87. D 

Sol. abc = 1 in 1 ways 


abc = 2, 3, 5, 7, 11 in 15 ways 
abc - 4, 9 in 12 ways 

abc = 8 in 10 ways 

abc = 6, 10 in 18 ways 

So, total number of solution is 56 


88. B 
Sol. Let the roots be оц, o, ....., Ag 
1 
> о + 05 +..... +08 = 4, 040, -g 28 
1 Oy +a, +... + Og 


89. C 


Sol. Let Z = a + ib, 6 + 0 where Im Z = b 
75 = (a + ib)? = a? + °Cya‘bi + "C;a b?i? + 9C4a?b?i? + “Сар + i?b* 


Im 25 = 5a‘b — 10a?b? + b? 

5 4 2 
ja Шш2 -s(8 ШЫ +1 
Im? 2 b b 

2 
Let (4) = x(say), х>0 


у = 5x? -10x+1=5[x? -2x]+1=5](x-1)° |-4 


Hence, y, = 4 


90. A 
So. х +1 = (х +i)(x —i) 
b=1,a=c 
Number of ways of choosing а, b, c= 10 = 10 x 1 


2К-1 
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Physics PART -| 


Sol. 


Sol. 


SECTION - A 


BD 
Length ос Ох сУ h? 
L-[w'er?T [Lr] [магт 
By comparing the power of M, L and T in both sides we get 
-X+zZ=0,3x+y+2z=1 and -2x-y-z-0 
By solving above three equations we get 

1 3 1 

, m ,2 ES 
2 2 2 


BCD 
Sign between x and t is Ф hence wave is propagating in negative x direction. 
coefficient oft З 
coefficient of x 1 
Max value of y is amplitude, y has maximum value when denominator is least i.e. 
when (х + 31)? is zero 

y = Зт 


wave velocity = 


shape of pulse is given by y = s 2 
2-х 


shape of pulse is symmetrical out y-axis 


(t=0) 


BD 
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Sol. Мом, potential difference across Сі is 20 V and across 20V 40V 60V 
C» is zero. AAA 
г. charge stored іп Сі is 40 uC and in С is zero. 


4. BC 
So.  v?^-a-bx? 
differentiating both side w.r.t. time 
2v ay = —2bx (%) a = A (acceleration) 
dt dt dt 
А = -bx 
Hence motion will be S.H.M. о? =b, 4n*f?=b, f= J 
T 


1 2 ; yep ns 
DE (Amplitude) = 5 b 2 


5 BD 


Sol. Stopping potential does not depend on intensity and saturation current depends on 


| } 1 ЭР” 
intensity. Intensity | due to point source ос — where r is distance from the source. 
r 


6. ABCD 


ту? 


Sol. T-mgcos60?- 


2 
i| 2 mgs = тм" ... (ii) 


= (39 and T =2mg 


ve 
Net force is in horizontal direction when 0 = 60° 


7. ABCD 
Sol. F=3i-4j, W,,,, -U,-U, -34-9-258 (02-16 = 34 


con.f 


8. B 

Sol. Ое = earthed plate will have zero charge on outer surface for its zero potential 
condition. 

9 B 


Sol.  Earthed plate will have zero charge on outer surface for its zero potential condition. 


10. A 
Sol. Оов = (Q1+Qz2)/2, and conservation of charge. 
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12. B 
Sol. МТ = constant 
=> PV? = constant 


Thus, aw = "PR - T) 
1-2 
13. D 
Sol. AU=0 


=> АТ = 0, process is isothermal. 
SECTION - B 


14. 7 
Sol. Given, voltage V = (100 + 5)V 
Current | = (10 + 0.2)A 
According to Ohm's law, V = IR or R = V/I 
Taking log of both sides, 
Log R= log V - log | 
Differentiating, we get 


AR aV OM 
R Vv I 
AR AV Al 
For maximum error, — = — + — 
R V | 
Multiplying both sides by 100 for taking percentage, we 
get 
АН 00:22 54002: 400 
R V | 
Percentage error іп resistance В 
ZAN оба 5100 
V | 
z 9 00g С Ар Sh 
100 10 
15. 5 
Sol. 5 = (6) +i(2) «iR 
=> 5 = 31+21+іА 
; 5 
215 
5-8 
2 
Р =i*R= (55) R 
5+R 
Р-ГВ 
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16. 


Sol. 


17 


Sol. 


18. 


Sol. 


The light escape is confined within a cone of apex angle b 
'20,' where 0, is the critical angle. Imagine a sphere with 


source of light as its centre and the surface area abc is A. 


9; 
һеге А- [2xR* sino do = 24R*(1— cos 0, ) 
0 


=лВ° Е 0, = sin ЕЗ ТАЕ ын 
2 
А 1 

2. Power transfer = Р x = =4x—=1W 

4лВ 4 

2 

For getting null point 

Нн 

R, R, 

as R2 = R4 

R1 = R3 


Let the pointer at point 5 is moved to left by distance x to get nul 
point as shown in the figure. If resistance per unit length of wire 3 
is r then that of wire 1 will be 2r. 

(8 – х)2г=хх2г+8хг 

4х = 8 

x = 2т 
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Chemistry PART - Il 
SECTION – A 

19. AD 

Sol. Тһе n-factor of (NH4)2Cr2O; is 6. 

20. ABD 

Sol. They contain weak acid and salt of strong base. 

21. AB 

Sol. The overall order of the reaction is 2. 

22. AB 

Sol. Hz and He are lighter than CH3. 

23. АП 

Sol. 2Nal+2H,SO,——Na,SO, + 50, +1, +2H,O 
KBr reacts in the same way. 

24. CD 

Sol. МЁ contains eight and Zn?* contains 10 electros. 
- N* = te; and Zn* ={ e; 

25. ACD 

Sol. It has three geometrical isomers. 

26. C 

Sol. Coordination number of Маг = CF = 6. It has fcc lattice and Ма” occupies the octahedral 
voids. 

27. C 

Sol. CsCl has b.c.c unit cell. The coordination number of Cs* is 8. 

28. D 

Sol. Simple cubic is a primitive unit cell. It's coordination number is 6. 

29. B 

So.  2HCHO—**" ,НСООМа-СН,ОН 

30. C 

Sol. | C,H,NH, + HNO, ——>C,H,OH + №, + H,O 

31. C 

Sol. | CH,COOH + C;H,OH —"— CH,COOC,H, «HO. 
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32. 
Sol 


33. 


Sol. 


34 


Sol. 


35. 


Sol. 


36 


Sol. 


SECTION - B 


4 

| r 3 М.о, 40159) Е 164 
fso, М, fso, М, 
SM, =4 


6 

Ksp = S? > S-416x10* =4х102 

=x x 10% >x+y=4+2=6 

4 

The isomers are Ek F д Е 
Е | ' F. ж 

3 


C,H,NH, — > C,H,.NHCH, —“ >C,H.N (CH, ), 8 (C,H; JN (CH; ), 


4 
The unit cell F.C.C is formed by S? ions. Zn?* occupies half of the tetrahedral voids. 
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Mathematics PART- 1 
SECTION- A 

37. BCD 

Sol. Domain is x eR 


38. 


Sol. 


39. 


Sol. 


Also f(x) = |cos(tan" (sin e) 
where cot0- x 


ERE 


-(с08ф) where tang = 


1 (RE 


2 
(х) = 1+ х 1 
2+ х? 24x? 
Range is È юэ мэ 
(2-х2 - 
Hence f'(0)=0 
1 


Also lim f (x) = 
Hence (B), (C), (D) 

ABCD 

We have a(i -3K)«p(2i i) «v(i -j«K)- -2i - 5j - 6k 


On comparing, we get 


а-20-ү--2 ^ — 11] 222. (i) 
В-үэ--5 | 11 1 | .e- (ii) 
-Әдағү-бәдДҺәӛҙӛ9ҢИҺҙ41Ӛ14а2:-..... (iii) 


Solving the equations (i), (ii) and (iii), we get 
a=-1, В =-2,y=3 


CD 
(аа?) lie on the parabola у = х? 


(aa?) must lie between the asymptotes on hyperbola 
2 2 
"rS = 1 in 1* and 2" quadrant. 
" Asymptotes аге у = +2х. 
> 20-02 
= a<Oora>2 
and -2a<a? 
a«-20ra»0 
. a €(-00,-2) or a е(2, о) 
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40. BC 

Sol. п (All couples are together) 
=2x2x2x2=16 ways 
7. X= Total - 16 
Х-5!-16-104 


To find y, first Let H}, W,,H,, W, sitin 2x2=4 ways 


Now H,, and W, can sit in 2 ways 
гу-4х2-8 

41. A 

Sol. (9-445| -141 


Let (9-45) =f" 
l+f+f'=(9+4V5)" «(9- 445)' 


= Even integer 
O<f+f'<2 

2. Lis an odd integer 
= (a) 


42. ABCD 
Sol. Мом, applying C, — C, - 9(0)С, -f (0)C, 


f(a) g(a) #(0+0) 


(В) g(B) Қр-9)-0 
Қа) (у) f(y+8) 
(ху) = #(х)о(у)+о(х)#(у)] 
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Sol. 
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ABC 
The conditions for the existence of a solution are 


1. 2соз2х -1# 0 соз2х #7 —›2х #^ 
2. їапх=0=х=пт 

3. cos? x-3sin! x «0 tant x= => х= +” 

As 2cosx —1- 2(cos? x - sin* х)-1 

= 2(cos? x - sin? x) - (cos? x + зїп? x) 

= cos? x - 3sin? x 

So the given equation can be written as bsinx =b+sinx 


: b 
=>  sinx=—— 
b-1 


Which is possible if -1< 52 <1 
zc >0 and 228220 
b-1 b-1 


=> 29-150-5<5 
But for b ЕШ --1 which is not possible as x 2-2: 


Hence equation has а solution if b 2 


(for Q. 44 — 46) 
2 1 1 


1 -1 1202a-4 
a -1 3 
Put z - 0 in P, and P, 
2x+y=1 and х-у-2 
Р-(1,-1,0) 
Put x = 0 in P, and P, 
у+2=1 and -y+z=2 


. Q= 2-2 
22 

T $ 1: 36 
PQ=-i+—j+—k 
2! 2 


Projection of PQ on х- axis = РО.Ї =1 


а аи е и а а а аана анааан: 
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Equation of line PQ is R 
x-1 у-1 2 si ЕЕ 
-1 1/2 3/2 ER 
Let R=( Ad 1, >| 
2 2 
OR.PQ =0 919,0/0) 
=> ear к MEAE, 
2\2 4 
=> 122 
7 
E Ad) 9: 
77 14714 
=> 7а-14р-14с-2 
Area = [Бах Ga] = 158 
2 16 
а-0-3 
47. С 
48. А 
49. В 
Sol. (for Q. 47-49) 
1 0 0 
A'=|-2 1 0 
1 2 1 
1 1 2 2 
X, -A"|0|2|-2, Х,= А" |3 || -1 
0 1 0 -4 
2 2 
X, =A7|3 |=| -1 
1 -3 
1 2 2 
X=l-2 —1 1] 
f 4 -3 
detX=3 
detA =1 
det(adjX)=3°=9 
|10 
Sum of the elements of X! is zero because X! - 2|-7 -5 -3 
9 6 3 
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Sol. 


51. 


Sol. 


52; 


Sol. 
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SECTION - B 
3 
a+Bt+y=c 
ap + Ву + ya. = 4;apy = 2 
1,1,1.oB*By*tyo 4, 
a p v ору 2 
ЇНЭН 
a p ү 
=; Ц2)-2 
> 8-4с-8-2-2 
=> c=3 
3 


k 
Since maximum value of cos "х in [0, 1] = 22,008" B, = < is possible if and only if 
r=1 


each cos р, -2% p, =0. 


2+2+0(х* 1 
=———————— =, Thus the required limit is 249. 
x0 1+х 2 


Position vector of orthocenter is Н (ai «bj +ск) 
AH | BC = ((a-1)i «bj +ck).(-2] + 3k) - 0 
=> -2b+3c=0 
BH 1 AC = (ai + (b - 2)] + ck).(-1 3k) - 0 
= -a+3c=0 and СН. AB = (ai «bj « (c -3)K)(-1 « 2-0 
=>-a+2b=0>a=2b=3c =A (say) 
н ААА 
2 3 
Н lies on plane АВС 
So, points A, B, C and H are collinear. 
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53. 
Sol. 


54. 


Sol. 


1-0 0-2 0-0 
21-0 0-0 0-31-0 
1-4 0 : 0 : 
2 3 
шир кышы Oe 
3 2 49 
" (36 |, 1: 1> 
Hence, position vector of orthocenter is | — |і--і|--кК|. 
49 2 3 


4 6 _ 6 25 
"Na-b-c 1926 18 12 


49 49 49 
7 
Let P(acos0,bsin0,), Q(acos0,,bsin0;) and R(acos0,, bsin6,) be the vertices of the 
2 2 
triangle inscribed in the ellipse ET The points on the auxiliary circle 


corresponding to these points are P'(acos0, asin0,), Q'(acos0,,asin0,;) апа 
R'(acos6,,asin0, ) 
ч A, = Area of APQR 
acos0, bsinO, 1 
---|асо50, 05100, 1 
acos0, bsin0, 1 
cos0, 510, 1 
- Тар cos0, sin0, 1 and A, = Area of AP'Q'R' 
cos0, sin0, 1 
acos0, asinO, 1 
---|асо50, asin0, 1 
acos0, asin0, 1 
cos0, sin@, 1 
m cos0, sind, 1 
cos0, sinO, 1 


Clearly, Ai = i => 28 =7 

A, 7 i 
9 
We have 3h = 1 +t, + 1) ЖОКТО (1) 
Sk=2(t+t,) оных (2) 
and t, =-t, -2 Ое? (3) 


1 
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> t+t,=— 
t 
Eliminate t, and t, to get 


— > t, = 
2 1, 3k 
3k 4 
= — + — 
2 3k 
Substitute the values of t, and t, in (1) we get 


2 
ane 28 (Se, Y. 


=—>+|—+ 

92 (2 8k 
2 
cce oum 
9k? 4 


t 


(3x -5)36y* 2128 +81y* 
Hence 9 = 36; к= 81 and w=128 
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General Instructions: 


e The test consists of total 54 questions. 

e Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

e Part-I is Physics, Part-Il is Chemistry and Part-III is М athematics. 
e Each Part is further divided into One Section: Section-A. 


1. Section- А (01 - 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (08- 14, 26 - 32, 44 - 50) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial Marks +1 for each correct option provided no incorrect option is selected. 


Section- A (15 - 18, 33 - 36, 51 - 54) contains 6 paragraphs. Each paragraph is having 2 multiple 
choice questions having 4 options with only one correct answer. Each question carries +3 marks 
for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The height at which the acceleration due to gravity decreases by 36% of its value on the 
surface of the earth. (The radius of the earth is R) 


R R 

(А) 6 (B) 2 
R 2 

(C) 2 (D) ae 


A string of mass m is fixed at both ends. The fundamental tone oscillation are excited in 
the string with angular frequency о and maximum displacement amplitude A. Find the 
total energy contained in the string. 


(A) Imoa’ (B) Imoa’ 
(C) 1 maA? (D) 1 noA? 
6 8 


A glass slab of thickness t = 3 cm, R.I. „=Š is placed 


Object 
between the object O and the concave mirror of focal б , 
length f = 4.5 cm. It is observed that the image is formed 5 
at the object. If we withdraw the slab, the image will be 
formed at a distance of ; 
(A) 10 ст/11 (В) 30 cm/11 о __—> 


(С) 80 cm/11 (D) 90 cm/11 


Space for Rough work 
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When a beam of accelerated electrons hits a target, a continuous X-ray spectrum is 
emitted from the target. Which of the following wavelength is absent in the X-ray 
spectrum, if the X-ray tube is operating at 40.000 volts? 

(A) 0.25 A (В) 0.5 А 

(C) 1.5 A (D) 1.0A 


The electric potential between a proton and an electron is given by V = Vo Ци where fo 
0 

is a constant. Assuming Bohr's model to be applicable, write variation of ra with n, n 

being the principal quantum number. 

(A) rn oc n (B) г ос 1/n 

(C) rn oc n? (D) tn œ 1/n? 

An object moves with velocity V (7 towards the inclined plane Y(j) Ї 

mirror as shown in figure. The velocity of the image is ҚМ 


(А) Vj 
(B) 2242: 
аг X) 
с) УУЗУ] 
2 2 
0) Уу) 


A ray of light enters into the prism normally with the face-1 and 
comes out normally with the face-3. The minimum R.I. of the 
prism is 


(A) cosec 5 (В) tan 0 
(С) sec 0 (D) cosec 0 


Space for Rough work 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (А), (В), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


A horizontal disc rotates freely about a vertical axis through its centre. A ring, having the 
same mass and radius as the disc, is now gently placed on the disc. After some time, 
they rotate with a common angular speed. 

(A) some friction exists between the disc and the ring. 

(B) the angular momentum of the disc plus ring is conserved. 


(C) the final common angular speed is T of the initial angular velocity of the disc. 


(D) 5 rd of the initial kinetic energy changes to heat. 


1 F =kt 
Two block A and B each of mass 2 kg is connected | B BET 
| | =0.2 202: 
nd k n Pk Bess 
by a massless inextensible string and kept o E бА 


horizontal surface. Coefficient of friction between block 

and surface shown in figure. A force Е =kt (where k = 

1 N/s and tis time in second) applied on A. Then (g = 

10 m/s?) 

(A) work done by friction force on block В is zero in time interval t= 0 to t= 3s. 

(В) work done by friction force on block А is zero in time interval t= 0 to t= 3s. 

(С) work done by tension on B is also zero іп time interval t= 0 to t = 3s. 

(D) speed of blocks at t= 10s is 27.5 m/s. 

If electron of the hydrogen atom is replaced by another particle of same charge but of 

double the mass, then: 

(A) Bohr radius will increase 

(B) ionisation energy of the atom will be doubled 

(C) speed of the new particle in a given state will be lesser than the electron’s speed in 
same orbit 

(D) gap between energy levels will now be doubled 


Space for Rough work 


ee: 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


5 AITS-CRT-I (Paper-2)-PCM-JEE(Advanced)/20 


In a cylindrical region of radius R, there exists a time varying 


magnetic field B such that Œ =K(>0). A charged particle having 


x 


charge q is placed at the point P at a distance d (» R) from its centre 
O. Now, the particle is moved in the direction perpendicular to OP 
(see figure) by an external agent upto infinity so that there is no gain 
in kinetic energy of the charged particle. Choose the correct 
statements. gp 


2 
(A) Work done by external agent is ark ifd 22R 


2 


k ifd 2 4R 


(B) Work done by external agent is TL 


2 


(C) Work done by external agent is ын k ifd=4R 


2 
(D) Work done by external agent is T^ k ifd=6R 


Two projectile are thrown at the same time from two different points. The projectile 
thrown from the origin has initial velocity 3i - 3j with respect to earth. The projectile has 


initial velocity аї +0} with respect to earth thrown from the point (10, 5). (i is a unit 


vector along horizontal, j along vertical). If the projectile collides after two second, then 
the 


(A) value of a is -2 (B) value of a is 2 


(C) value of b is 5 (D) value of b і5-2 


Space for Rough work 
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13. For the circuit shown in the figure, which of the following 60 2H 

statements is/are correct 
(A) Its time constant is 0.25 second 120 4Q 
(B) In steady sate, current through inductance will be equal to 

zero. бу 
(С) in steady state, current through the battery will be equal to 

0.75 amp. 
(D) none of these 


14. The distance d between two identical concave mirrors of radius of 
curvature R. So, as to coincide the image | on the object O itself, 


which is placed at the mid point can be Е А 
(А) В (B) 2R O 
(С) 3R (D) R/2 
к--4--» 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (С) and (D). 


Paragraph for Question Nos. 15 and 16 


A graph of the x-component of the electric field as а E,(N/c) 
function of x in a region of space is shown in the figure. 20-1- 
The y апа z-components of the electric field are zero іп 
this region. The electric potential at the origin is zero. 


15. The electric potential at x = 2m is: 
(A) 10 V (B) 20 V 
(C) 30 V (D) 40 V 


Space for Rough work 


ЕІПЈ ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


Consider а monoatomic ideal gas undergoing a process АВ as Р 
shown in figure. 
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The greatest positive value of electric potential for points of the x-axis for which 
0<x<6mis: 

(A) 10 V (B) 20 V 

(C) 30 V (D) 40 V 


Paragraph for Question Nos. 17 and 18 


Find the maximum temperature of the gas if temperature at A is To. 


21 23 
A) —T, B) =T, 
(А) К (в) T, 

25 27 
C) —T, D 
Сет (D) 157, 


(еМ (B) - % 
23 25 
IC) No (Ша аа 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


The incorrect statement for 1, ion is: 


(А) The central iodine atom undergoes sp?d hybridization 

(B) It is a linear ion. 

(C) The central atom contains no lone pair. 

(D) The electron in the hybridized d-orbital, forms sigma bond. 


HCN(aq) ——H (aq) + CN’ (aq) 

Which of the following characteristic of the above system increases by increasing 
temperature? 

(A) Ka (B) p“ 

(С) рН (D) K» of CN- 


Which of the following characteristic of a chemical reaction decreases by increasing 
temperature? 


(A) Temperature coefficient (B) Hal-life period 
(C) Rate constant (D) Activation energy 
Which of the following compound is most reactive towards ОН” ion through Sn1 path? 

Br CH.Br 
(A) (B) 

CH3 

СНЕ F 

(С) (D) 
CH3 


Space for Rough work 
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Aqueous solution of which of the following complex has maximum conductivity? 
(А) [Fe(H20)4CL;]CI (B) [Fe(H2O)sCl]Cle 
(С) [Fe(H2O)e]Cls (D) [Fe(H2O)3Cls] 


СН,СН,АН, -СНСІ,- 9" Product 


The organic product of above reaction is: 
(А) СНзСН:СМ (В) СНзСН:МС 
(С) СНзСН2СІ (D) CHsCH2CHs 


How many coordination isomer(s) is/are possible for the following complex? 
[Cr(NH3)s][Co(CN)s] 
(A) 4 


(C) 5 (D) 8 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. 


27. 


Which expressions are correct for a real gas at extremely high pressure? 
(A) PV = RT + Pb (B)Z» 1 
(C) a- 0 (D) PV » nRT 


Which of the following compound(s) form dicarboxylic acid(s) on alkaline permanganate 
oxidation? 


Space for Rough work 
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29. 


30. 


31. 


32. 


Conc. __Conc.HNOs , 
^ ConcH;SO, ^ H5SO, 


Which of the following statement(s) is/are correct for e above oF 
(A) a-nitronaphthalene is the e product 

(B) B- nitronaphthalene is the minor product 

(C) for B-nitronaphthalene two of the sigma complexes display aromaticity. 
(D) for a-nitronaphthalene two of the sigma complexes display aromaticity. 


Which of the following reaction(s) undergo disproportionation? 


(А) Н,РО; IE (B) P, + NaOH — 

(C) H,SO, + C,H,,O, —^— (D) H,O, + 

In which of the following reaction(s) heat is always evolved? 

(A) Neutralization reactions (B) Hydrogenation reactions 
(C) Dehydration reactions (D) Synthesis reactions 


Which of the following property/properties of a solid change(s) due to Frenkel defect? 
(A) Density decreases (B) Melting point decreases 
(C) Conductivity increases (D) Density increases 


At pH = 4, glycine exists as 
(A) NH; — CH; - COOH (B) NH,- CH; - COO- 
(C) NH,- СН. – COOH (D) МН>- CH» - COO- 


Space for Rough work 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (C) and (D). 


Paragraph for Question Nos. 33 and 34 


An aqueous solution of CuSO. was prepared by completely dissolving 25.52 g of anhydrous 
copper sulphate in 401.08 mL water. The resulting solution was electrolyzed by passing 193 
ampere current for one minute through platinum electrodes. In the process, a certain amount of 
copper gets deposited at cathode and O» gas is evolved at anode. 

[Mol. mass of CuSO; = 159.5 g mol] 

Answer the following questions on the basis of above write up. 


33. What is the molarity of the solution after electrolysis? 


(А) 0.4 M (B) 0.25 M 

(C) 0.15 M (D) 0.32 M 
34. The mass of O» gas liberated at anode is: 

(A) 0.32 g (B) 0.48 g 

(C) 0.96 g (D) 0.16 0 


Paragraph for Question Nos. 35 and 36 


Sn/HCl NaNO;/HCI (О)-он 
(Рус 9) >(R) 


0°C 


NO, 


Answer the following questions on the basis of above reaction sequence. 


35. How many pi-bond(s) is/are present in one molecule of (R)? 


(A) 4 (B) 6 
(C) 7 (D) 8 
Жог 
(Өр) 
The yield of (R) according to the above reaction will be maximum if the pH of the solution 
is: 
(A) 3 (B) 4 
(C) 8 (D) 13 
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Mathematics PART- 1 
SECTION - A 


(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


4 
37. |f 1,0,,0,,0,,0., are the fifth roots of unity then $. = 
r=1 -о, 
51 49 
A) — В)-- 
(А) 31 (B) 31 
25 25 
C) — D) < 
(C) 32 (D) 16 
38. If o, B. and у are three real roots of the equation x? -6x^ + 5х —1=0, then the value of 
a^ +В + ү? is: 
(А) 250 (В) 650 
(С) 150 (0) 950 
39. If о, Ву are roots of equation x? -2x^ –1=0 and T, 2 o^ + ^ + y^, then value of 
Lo 
—L——. is equal to 
Tio 
(A) 1 (B) 2 
(C) 71 (D) 3 
X 1/n 
40. If f(x) (1) then lim СН) equals: 
x пе in} (ny in n 
(А) V2e (В) /2e 
(С) 2/е (D) Je 
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42. 
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2* at 2x 


If it is known that f'| ———— 
2х +27 


Jeovxen then function g(x) - f(e") is necessarily 


increasing on: 


1 1 
A --,- В : 
®х«{->;) © х=) 
(С) хє(—®,0) (О) х е(-, е) 
For the line = ay 2 = Be 9. which one of the following is incorrect? 
(A) it lies in the plane х-2у-2-0 


(B) itis same as line Ž = € = 2 
1 2 3 
(C) it passes through (2, 3, 5) 
D 


(D) it is parallel to the plane х-2у-2-6-0 


From a pack of 52 playing cards; half of the cards are randomly removed without looking 
at them. From the remaining cards, 3 cards are drawn randomly. The probability that all 
are king 


1 1 
A (25)17)(13) (В) 25/15/13) 
io (0-2 


(52)(17)(13) (13)(51)(17) 


Space for Rough work 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


44. 


45. 


46. 


1 dx : 
For k eN, let b, = (° and a, = Y b, . Then 
ааа. | (k +logx)(k+1+logx) x : 2, $ 
k+1)° 2n+2 
A) б, =lo | B) a, =log} ——— 
(A) b, кы (B) a, =log{ 222) 
(C) lim a, =log2 (D) lim a, <1 
noo noo 


There exists a triangle ABC satisfying 
(А) tan А + tanB + tanC =0 


sinA sinB  sinC 
a a E. 
(C) (a+b) =c?+ab and V2(sinA+cosA) = V3 


(D) sinA «sing -B+ cosAcosB -У3 _ sin Asin 


—À _ if x eR’, then 
E b c | | 
(А) х|а Б шэг has least value 2 


(B) x* [а Б RE has least value 


ЕЛ 


С |р а r]»0 
(D) none of the above 
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48. 


49. 


50. 
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The solution of у, (ху? + xy) =1 is 


(A) -22-y? + Ce Y? 


Х 
(B) the solution of an equation which is reducible to linear equation 
(C) 2 ау: +e"? 

Х 


Consider the functions f(x) and g(x), both defined from R —R and are defined as 


f(x) = 2x-x^ апа g(x)=x" where n €N. If the area between f(x) and g(x) in first 


quadrant is then n is a divisor of 


(A) 12 ( 
(C) 20 (D) 30 


If 5,- i t NT +r + vV.....0 , r >0 then which the following is/are correct. 
(A) 5,,5,,5,,,5,, are in AP (B) 5,,5,,5,, are irrational 
(C) (25, -1) (25, —1) (2S, -1)° are in AP (D) S,,S,,,S, are in GP 


Let a, b, c be the sides of triangle ABC such that 2b = a «c . If 
2! 2! 1! 8? 


+ + = , then 
119! 3!7! 515! (2c)! 
(A) area of AABC is 6 (B) circumradius of AABC is 5 
(C) inradius of AABC is 1 (D) AABC is right angled triangle 


Space for Rough work 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (C) and (D). 


Paragraph for Question Nos. 51 and 52 


Suppose f, g and h be three real valued functions defined on R. Let 


f(x) 22x + |x 


51. 


52. 


| a(x) == (2x - х) апа h(x)- f(g(x)) 


The range of the function k(x) =1+ 1 (cos (h(x)) + cot" (109) is equal to: 
T 


ДЕН ӨТ 
es oft 
The domain of definition of the function I(x) = sin” (f (x) - g(x)) is equal to: 
(A) E Jj (B) (=, t] 


Paragraph for Question Nos. 53 and 54 


Each side of a square has length 4 units and its centre is at (3, 4). If one of the diagonals is 
parallel to the line y =x, then answer the following questions. 


53. 


54. 


The radius of the circle inscribed in the triangle formed by any three vertices is: 


(А) 242 (V2 +1) (B) 2/2 (V2 -1) 
(C) 2(V2 +1) (D) none of these 


The radius of the circle inscribed in the triangle formed by any two vertices of square and 
the centre is: 


(A) 2(/2-1) (B) 2(42-41) 
(С) V2 (42 -1) (D) none of these 


Space for Rough work 
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Physics PART - | 
SECTION - A 
t B 
ЖЕК. 
Sol. = 
: 1 


2. В 
Sol. у-А sin (kx) cos (ot) 
|n m 
шэн 
£ — length of sting 
U= [dU 


> | (ат) Агат) and ат = ах 
12 ( ( 


Sok 222125 
v 10 9 
4. А 
12375 : А. | 
Sol А = 30000. 0.30 A. Hence wavelength less than 0.30 A is not possible. 
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Sol. 


Sol. 


A 
Potential energy U = eV = eV, n> 
0 
Force F= ші = eVo 
dt r 
The force will provide the necessary centripetal force. 
2 
Hence, ТУ” Балақан eva si) 
r r m 
and mvr кы ...(ii) 
2n 


From equations (i) and (ii), mr (& M orre n. 
B 
V = 2V cos 30° sin 30? (-i) + V(cos? 30° - sin? 30°) | 
D 


H minima 


= NUN = cosec Ө 
sin 0 


ABD 
By conservation of angular momentum, 
Lo, = (I, 4 1,)o, 


о,-о,/3 

1 
B= he 

1 2 
E, 2 (I, Lo 


. . 44. . . E, = Е, 2 
Ratio of the heat produced to initial kinetic energy — г | ES 


i 


ABC 
When t= 3s block just about to move and Б Á Е-і 
: t-2 
acceleration of block given by а = zu D CEN IN 
10 fs= 1N fs= 2N 


- (60-20)-[3-6 | 


=304+1.5=31.5 m/s 
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10. BD 


Sol. Eom and pu 
m 


11. ACD 
Sol. (Е-1-А 8 
dt 


E2n Vx? + d? = 2R°k 


_ тВ°К 
24x? +д° 
f.E алВ? 
үү, | qE - dx = k 
ext [а 4 
12. АС 
Sol. Vag =(3-a)i+(3-b 
ады (10,5) 
ав =O V eB 
(3-а)х2-10 and (3-0)х2-5 л 
a--2andb- 1 А 
2 (0,0) 
13. АС 
бар шата 
Req 8 4 
at steady state inductor short circuited 
Hence i = 0.75 
14. АВ 
50 24221 
v uf 
15. C 


Sol.  AV- -[E.dx = Area under E, – x graph. 


16. С 
Sol.  AV- -[E.dx = Area under E, – x graph. 


17. С 
бо. P=5P,-—°— 
V, 


2 
т- 1 (вру Pov? 
nR V 


0 
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dT 1 5P 2Р,М E 
dV nR ° ү 


(2) 


5V 
эх V жыға at maximum temperature. 


Thy = о 
16 
18. D 
гы. dco Pd 
ndT n dT 
Бр о 
V, nR 
dd n 2P V\ 
БР, – <2 
m 
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Chemistry PART - Il 
SECTION - A 
19. C 
Sol. Itis a linear molecule and contains three lone pairs. 
20. A 
Sol. р“ =-logK,, К, = = 
21. B 
Sol. Ё is inversely proportional to rate constant(k). k increases by increasing temperature. 
22. B 
Sol. Benzyl halides undergo Sn1 and 5,2 reactions with equal extent. 
23. C 
Sol. It forms maximum number of ions. 
24. B 
Sol. Itis called carbylamine reaction. 
25. C 
Sol. Five coordination isomers are possible because 
[Cr(NH3)s(CN)s][Co(NHs)s( CN)s] does not exist. 
26. ABCD 
Sol. P(V-—b) =RT at high pressure. 
27. ABD 
Sol.  Benzylic hydrogen is needed for oxidation of side chain. 
28. ABD 
Sol.  a-nitronaphthalene has more stable resonating structure than B-nitronaphthalene. 
29. ABD 
Sol. Тһе products are 
(А) HPO; + PHs, (В) РНз + МазНРО>, (C) С + H20, (б) H20 + O2 
30. AB 
Sol. | Dehydration reaction is endothermic. 
Synthesis reaction may be exothermic or endothermic. 
31. BC 
Sol. This is due to decrease in lattice energy. 
32. C 
Sol. |n acidic medium, glycine adopts this structure. 
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33. 


Sol. 


34. 


Sol. 


35 


Sol. 


36 


Sol. 
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C 
W = Zit, Cu% + 2e > Cu 


C 
2H,O ——O, -4Н + 4e 


C 
R is (Уу саг 


С 
It should be moderately basic. 
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Mathematics PART - Ill 


SECTION-A 


37. B 
So.  z'-1-(z-t)(z-oa,)(z-a;)(z -a4)(z -o,) 


In (2° –1) «In(z 1) -In(z o) +In(z—a,)+In(z-a,)+In(z-a.,) 


Differentiating 
57° 1 1 1 1 1 


4 1 80 , 49 


Setting 2-2, 1= 
a жаш: 
38. B 
So. о-р-ү-б6 
a p + py - ay 25 
a py = 1 


=> о? +В? + ү? 226 
ар + p^y? + а?у? = 13 
39. В 
So. х? —2x*-1=0 ога? - 1« 20? 
| т Ву [а ау) 


Т a + p? +y” 
aë (aë —1)« B* (B? –1) + y (Y? -1) 2 (o7 +p +ү") 
= a +p + ү! = a +p +y” = 


40. D 


: k/n ^ 1n 
Sol. I= imis) 
noo k-1 k 


БЕНЕН 


Taking log, 
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41. 


Sol. 


42. 


Sol. 


43 


Sol. 


44. 


Sol. 


гүх 4/1 тух 
ZU | “| ) dx 
x) 2 o DAX х+1) 2 
1 


2Х.2-х 22.4 
- 1,1 
sax eb) 
> -1<ех «1 
= x e (—%, 0) 


б 
On (1, 2, 3) satisfies the plane х-2у-2-0 and also (i +2] +3k).(i 52 +k) =0 


= (а) 


1 y-2 2-3 
ШЕ: 
Hence both аге same = (b). 


Since the lines х both satisfy t+1,2t+2 and 31-3 


Given lines is obviously || to the plane х-2у-2-6-» (d) 


"No card is king from removed cards" 

“1 card is king from removed cards" 

з “2 card is king from removed cards" 

, “3 card is king from removed cards" 

Б, “4 card is king from removed cards" 

F 2 3cards are drawn from pack those are kings. 


S F 486) “С 4c S86 26 
P(F)= У Р(Е).Р| — |= ZA. LÀ. —.== + 0+0+0 
Р-Р) E )- 08. а. ад. А 


4 48 48 4x “Ca 1 
STO + Са) $6.6. (13)(17)(25) 
ABCD 
kit к+1 1 1 
Put k -logx =t, then b. = f aye К lu 
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Sol. 


46. 


Sol. 


47. 
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(k+1)° 


+1 Sik +2) 


П k+1 k+2 
a= k=1 k k+1 

n+2 2п--2 
-log2 -log —— - lo 

n1 n+2 


lim a, =log2 <1 
noo 


CD 
(a) 


In a triangle ABC, А-В-0-л, so tanA+tanB+tanC =tanAtanBtanC. Since 


none of tanA,tanB,tanC can be zero, a triangle given in (a) is not possible. 


(sinA) 


(sinB) 


(b) a КЕС 


іпС 
ES ЖҮЗІН Docs ee 
7 D Ww C 7 


which is not possible, as the sum of two sides of a triangle is greater than the third. 


d b 96m. 
даа 2 
->С-1209 апа V2(sinA «cos A) = V3 


We have (a+b) = c? + ab, so that 


1 


=> СО5С--- 
2 


2 
= 15° 


43 


from cos(A -B)- =, we get А-В-е, so that A = 


V3 1 B+ 


sin A + sinB = +—= 
2 2 2 


Hence, such a triangle is also possible. 


TB 
3 


AC 
We have [р q r] DN OEE 


Therefore, [р q г|>0 


(a)x > 0, x[a b TALS (Using АМ» GM) 


(b) similarly, use АМ > GM 


ABD 


and B = 45° . Such a triangle is possible. 


Since cos АсовВ = sin A sinB 2 we get cos(A+B)=0, i.e. А-В-5. Also, 
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Sol. Rewriting the given equation, we have Е = х?у? + ху 
у 


>x? = - X y = y^, which is reducible to linear form. 
y 


Putting x ' =u, we have LEE my 
dy 
This I.F. of this equation е”. So the solution is 
ue’? = -| у?е” "dy +С = -(y'e*^ - гө” | -0 
CN (2- y)«Ce^ or (1-2x)/ х= -у? «Ce? 
X 

48. BCD 

Sol. Solving f(x) 22x - x^ and g(x)- x 
We have 2x —x* = x" > х= 0 and x =1 


n 


A - [gx xt x)ax =x - = 
0 0 


3 1-1 
y, 


O 


1 1 2 1 


"3 п+1 3 n+l 


2 1 1 2 4 1 
Hence, -- =>> есы 
3 0-1 2 3 2 n+l 
e E EE 
6 n+1 
Hence n is a divisor of 15, 20, 30 
49. ABCD 
Sol. ој = 4/7 +s, 
> 5?-8,-г=0 
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website: www.fiitjee.com 
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Sol. 


51. 


Sol. 


52. 


Sol. 
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s,- 1+ ie 4r) 1850) 
Alternate (a) 5,,5,,5,,,5,, i.e. 2, 3, 4, 5 are in AP. 
1-417. 14437 1-4/65 

2 ' 2 ' 
Alternate (с) (2S, - 1}, (28, - 1} (28,-1) i.e. 17, 21, 25 are in А.Р. 
Alternate (d) 5,,5,,,5,, i.e. 2, 4, 8 are іп G.P. 


Alternate (b) 5,,5,,5,,1.6. are irrational 


pos 
ЫЕ 2:270 x6. 
10! 
_ °С, +C, c C. +10, + '°С, 
10! 


5". a 


ri Ол шаш 


В 


3x, x20 


We have f(x) = МГ 
| < 


Clearly f апа g are inverse of each other 


х\_ T 
Now, h(x)=f(g(x))= 12 8 = 

X, х<0 
As, һ(х)-хУхеВ 


1 
k -1 — -1 t 
= k(x) += (cos X 4 CO x) 
Domain of k(x) =[-1, 1] and k(x) is decreasing function on [-1, 1] 
As k(x) is continuous function on [-1, 1] 


Now, К (x 21) 214 (cos 1+cot 1) 


2 @ ETE 
4 4 4 


(сов (-1) + cot (-1)) 


a с. арылы = Range of k(x) = Же 
4 4 4 4 


kmax (х= 1) =1+ 


We have f(x)- g(x) = (2x + x) - > (2х — |x|) 
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0; х<0 


2. For domain of function, 0 < T <1 
3 
=> Domain of I(x) = 5 Ч 


(Note : Range of function I(x) 40 z) 


53. B 
54. A 
Sol. (9. 53 – 54) 
It is given that one of the diagonals of the square is parallel to the line у =x. 


Also, the length of the diagonal of the square is 45/2. 


Hence, the equation of one of the diagonal is ховс у =г=+24/2 


si- 


2 

Hence, x-3 =y- 4= +2 

= x=5,1 апа y=6,2 

Hence, two vertices are (1, 2) and (5, 6). 

The other diagonal is parallel to the line у--х, so that its equation is 


2 V2 
Hence, the two vertices on this diagonal are (1, 6) and (5, 2). 
D A D F A 
F 
(i) (ii) 
E E 
C B C B 
AB - 4, AC - 442 => АЕ =2/2 
In figure (i) EF + РА = AE 
2/2 
- (4471-2412 = г= = 22 (2 -1) 
МЭ +1 
In figure (ii), EG + GF = EF 
2 
= J2r+r=2 > r= -2 J2 -1 
42-41 | | 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A rod AB is shown in figure. End A of the rod is fixed B 
on the ground. Block is moving with velocity 43 m/s 
towards right. The speed of end B of the rod when rod 7 
makes an angle of 60° with the ground is 

(A) 3 m/s (B) 2 m/s 

(C) 5 m/s (D) 2.5 m/s 


=> v= 3m/s 


Two parallel beams of light P and Q are incident 
normally on a prism and the transmitted rays are 
brought to focus with the help of convergent lens 
as shown in figure. If intensities of the upper and 
lower beams immediately after transmission from 
face AC are 4l and | respectively. If resultant 
intensity at the focus is 

(A) | (В) БІ 
(С) 171 (D) 91 


A thin prism P, with angle 4%апа made from glass (u = 1.54) is combined with another 
prism Р, made of another glass of и = 1.72 to produce dispersion without deviation. The 
angle of prism P, is 

(A) 53.3° (B) 4° 

(C) 3° (D) 2.6° 


A light emitting diode (LED) has a voltage drop of 2V across it and passes a current of 
10 mA. When it operates with a 6V battery through a limiting resistor R, the value of R is: 
(A) 40k O (8)4КО 
(С) 2000 (б) 4000 


Space for Rough work 
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A mirror (u = 3/2) is 10 cm thick. An object is placed 15 cm in front of it. The position of 
image from the front surface is 


(A) 15cm (B) 21.67 cm 
(C) 28.34 cm (D) 35 ст 
A monochromatic beam of width t is incident at 45? on an air Ат 
water interface as shown іп the figure. The refractive index of " 
water is u and that of air is 1. The width of the beam in water is, t 
(А) (u- 1) T (В) ыт | 
2 2u? —1 
(С) PE (D) SENSU 


An object is placed at a distance of 12 cm from a converging lens on its principal axis 
and a virtual image of certain size is formed. Now the lens is moved 4 cm away from the 
object and a real image of the same size as that of the (previous) virtual image is 
formed. The focal length in cm of the lens is: 

(A) 14 (B) 16 

(C) 18 (D) 20 


A spherical cavity is created in a neutral solid conducting 
sphere. Inside the cavity, a dipole is placed as shown in the 
figure. Electrostatic potential at point P only due to charge 
induced on the inner surface of the cavity is (assume 
that / << d) 


ас sin0 B —qt sin 
4тео d? 4negd? 
2-44 sind D q/ sin 
4тєр d 4n£gd 


The mass of a body is measured as 10.1 kg. The possible percentage error in the 
measurement is 

(A) + 1% (B) + 0.196 

(С) + 1096 (0) + 0.01% 


Space for Rough work 
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10. 


11. 


12. 


13. 


If wedge is moving with acceleration a as shown in the 


figure then value of net force on m is 3 
(A) ma (В) 42 ma | 
(C) mg (D) zero a 


M 


И7777777777777777777777. 


ANNNNNNNNNNNNNNNNNNNNNNNNNNNNNSSN 


7 


Hydrogen (Н), deuerium (D), singly ionised helium (He)* and doubly ionised (Li**) all 
have one electron round the nucleus. Consider n = 2 to n = 1 transition. The wavelength 
of emitted radiations are 24, Ло, Аз and ла respectively. Then approximately 

(A) А, =à, = 444 = 9А, (В) 4A, =2A5 = 214 = А, 


(С) 4, = 24, = 2421, = 34/22, (D) 4,235 = 244 234 


A tunnel is made across the earth passing through its centre. A ball is dropped from a 
height h in the tunnel. The motion will be periodic with time period 


(A) ex 5. | (В) 2n н 
g Vg g Vg 
(С) ex 5 ea [o (D) 2n PR т 
g Vg g Vg 


An open organ pipe of length / is sounded together with another organ pipe of length / 
+ x in their fundamental tones (x << /). The beat frequency heard will be (speed of sound 
is v): 


VX 412 
А) — В) — 
MT Б 

2 

VX VX 
С) = Буг 
©) ъв (D) 3 


Space for Rough work 
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14. 


16. 


17. 
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A rain drop of radius 1.5 mm, experiences a drag force F = (2x10?v)N, while falling 
through air from a height 2km, with a velocity v. The terminal velocity of the rain drop will 
be nearly (use g = 10m/s”) 

(A) 200 m/s (B) 80 m/s 

(C) 4.7 m/s (D) 3 m/s 


A particle is hanging from a fixed pint 0 by means of a string of 
length L. There is a small nail O' in the same horizontal line with O 
at a distance /(«L) from O. The minimum velocity with which 


particle should be projected from its lowest position in order that it 
may make a complete revolution round the nail. 


(А) 43gL (B) J/5gL 
(C) /0(51.-37) (D) J9(5/ - 3L) 


n LCR circuit shown in figure, then choose incorrect option 
A) Current will lead the voltage 
B) rms value of current is 20 A 


J8 


D) Voltage drop across resistance - voltage drop across 


inductor (~) 


A external agent moves the block m slowly from A to B, 
along a smooth hill such that every time he applies the 
force tangentially. Find the work done by agent in this 
interval. 


| 
( 
( 
( 
( 


) 
С) Power factor of the circuit is ae 
) 


(A) m?g°H? (B) mgH? Smooth hill 
L L 
(C) mg(H+L) (D) mgH 
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18. 


19. 


20. 


Two long parallel wires, AB and CD, carry equal currents in 

opposite directions. They lie in the xy plane, parallel to the 

x-axis, and pass through the points (0, —1, 0) and (0, 1, 0) 

respectively. The resultant magnetic field is 

(A) zero on the x-axis 

(B) maximum on the x-axis 

(C) directed along the z-axis at the origin, but not at other 
points on the z-axis 

(D) none of these 


A tank has a hole made at its bottom. The time needed to empty the tank from level h; to 
һә will be proportional to 


(A) h, +h, (B) Jh, +h, 
(C) h, –һ, (D) Jh, - yh, 


A capacitor is charged upto a potential Vo. It is then connected to a resistance R and a 
battery of emf E. Two possible graphs of potentials across capacitor vs time are shown. 
V 


What is the most reasonable explanation of these graphs? 

(A) The first graph shows what happens when the capacitor has a lesser than E potential 
initially and the second shows what happens when it has a greater than E potential 
initially. 

(B) The first graph shows what happens when the capacitor has a greater than E 
potential initially and the second shows what happens when it has a lesser than E 
potential initially. 

(C) The first graph is the correct qualitative shape for any initial potential, but the second 
is not possible. 

(D) The second graph is the correct qualitative shape for any initial potential, but the first 
is not possible. 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


A particle is projected horizontally from the top of a tower with a velocity vo. If v be its 
velocity at any instant, then the radius of curvature of the path of the particle at the point 
(where the particle is at that instant) is directly proportional to v", then find the value 
of 'n'. 


43 


A particle is projected at an angle 0 = tan” E with 


the inclined plane of angle 30? with horizontal. If о is 
the angle that its velocity vector makes with vertical at 
the point of collision (with the inclined plane) if o. = 5K°. 
Find the value of 'K'. 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


A boat which has a speed of 6 km/h in still water crosses a river of width 1 km along the 
shortest possible path in 20 min. The velocity of the river water in km/h is 


A uniform solid brass sphere is rotating with angular speed оо about a diameter. 
If its temperature is now increased by 100°C. What will be its new angular speed 


(Given: о = 2.0x10?per^C ) 


A cube with a mass m - 20 g wettable by water floats on the surface of water. Each side 
of the cube has length / = 3 cm. The angle of contact between water and glass is zero 
degree and the surface tension of the water is 7.5 x 107 N/m. The distance between the 
lower face of the cube and the surface of the water is 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


29. 


Which of the following molecule experiences the lowest bond pair-bond pair repulsion? 
(A) BFs (В) СН, 
(С) BeCl; (D) МО» 


400 mL of 0.2 М NaOH solution was mixed with 500 mL of 0.2 M НСІ solution. What is 
the molarity of H* in the resulting solution? 


1 1 
шт (B) 25 
2 1 
(©) 5 (D) 50 


If the average kinetic energy of N» gas is x J at a certain temperature, what will be the 
average kinetic energy of N gas in J at the same temperature? 


(A) 2x (8) 5 
(С) 4х (D) x 
Х(0) +2 Y (g)—— Pr oducts 


The rate equation of above reaction is given as follows: 

Rate = k[X][Y]°° 

What is the unit of rate constant of the reaction? 

(A) mol PL s (B) mol Ls 
(C) mol? Ls (D) то13/23/2--1 
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30. 


31. 


32. 


33. 


34. 
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A (s) —22B(g) + C(¢) 
What will be the equilibrium partial pressure of ‘B’ in terms of the equilibrium constant 
Kp? 


(A) JK, (B) (Kp)? 

(С) Kp/2 (D) 2Kp 

The strongest px — dz back bonding is observed in: 

(A) CCl, (В) SiCl, 

(С) GeCl, (D) SnCl, 

Which of the following halide forms a ketone upon hydrolysis? 

(A) СН: СН:СН:СНСОЬ (В) cl 

CH3CH2CHCH3 
(C) 1 (D) жасырды ы 
ОМ ый ыш. С! 
С! 

Which of the following aqueous solution is colourless? 

(A) CuSO, (B) Zn(NO3); 

(С) FeCl, (D) KMnO, 

Which of the following complex displays optical isomerism? 

mm шин ЕЕ СІ =a 
Cl 
Cl 

(А) Jen Co en (B) en Fe 
СІ өг? | 
CN " CN + 

H3N NH; H3N CN 
(C) Ян (D) vi 
H3N NH3 HaN NH3 

CN NH3 


Space for Rough work 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/20 10 


35. 


36. 


37. 


Which of the following interhalogen compound does NOT exist? 


(А) ICls (В) ЕС 

(С) ІЕ5 (D) IFz 

Which of the following free radical is most stable? 
он? 

(е) 
H3C CH3 
CH3 
cuo © 


C2H5 
(C) б (0) 


Which compound loses its optical activity due to hydrogenation reaction іп presence of 
nickel? 


| 

(A) CH3- б - CH = CH; (B) HOCH; i -СН-СН; 
C3H7 CH3 
| | 

(C) СН;-С-СН-СН; (D) НОСН;-С-СН-СН; 
C2H5 СН,СН,ОН 
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38. 


39. 


40. 


41. 


42. 


43. 
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Which of the following substance cannot form silicate when reacts with silica(SiO2)? 


(A) NaOH (B) Ма:СОз 
(С) Маго (D) NaNO; 
The compound formed by the reaction between borazine(B3NsHe) and НСІ is: 
(А) BsN3H7Cl (В) ВҙМаНыСІ; 
(C) ВзМзНәСіз (D) B3N3HioCla 
Heating of which substance forms silica gel? 
CH3 Cl 
(A) HO-Si- OH (B) HO-Si- OH 
CH3 Cl 
OH OH 
(С) HO-Si- OH (D) HO-Si- OH 
CH3 OH 


Which of the following is NOT a property of borax? 

(A) It is soluble in water 

(B) It is crystallized from aqueous solution as a decahydrated salt 
(C) Its anion undergoes hydrolysis in water 

(D) On heating it forms sodium boride 


Which of the following group exerts electronic effects only due to sigma electrons? 
(A) OH (B) СНз 

(С) NO; (D) CN 

Which of the following compound is paramagnetic in nature? 

(А) ОСІ; (В) CIO; 

(С) СЬО» (D) СО» 
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44. |. Which of the following is most reactive towards CH3ONa? 
(A) СН:СООСН, (B) CH3COCI 
(C) СН:СОМН: (D) СН:СООСОСН: 


45. Which of the following amino acid cannot form Zwitter ion? 
(A) 


NH - CH, - COOH (B) NH - CH, - COOH 


(C) (Oor -NH-CH,- COOH (р) ЕТ - NH - СН, - COOH 


SECTION – B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. How many moles of unpaired electron(s) is/are present in a mixture containing 32 g of 
dioxygen (Oz) gas and 32 g of monoatomic (О) gas? 


47. GH « CH - CH; 


аш 
ОН; = CH - CH2 CH3 - CH = CH - СНз 
How many minimum number of moles of NBS(N-bromosuccinamide) is needed for 
complete reaction of one mole of the above compound in presence of sunlight? 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. The radial wave function of an atomic orbital of hydrogen atom is given below 


1 > 3/2 7 
Ны: r PAE 
" 2/6 \a,) (а, 


The radial probability versus the radial distance curve of the orbital has a maxima. What 


is the distance of the maxima form the nucleus of the atom іп A unit? [ao = 0.53A | 


49. How much heat is absorbed in joule unit by two moles of М» gas by heating it from 1000 
K to 1315 K at constant pressure? 


[R = 8.314 J К^ mor] с, М | 


50. 


KCN > Р ПАН, О НМО, В 
(p) 45 (a) 2.5 (R) 
product 


Cl 


(т) Zn-Hg (S)« PCC 


Conc.HCl 
What is the molar mass of (T) іп g mol unit? 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


E NE 
Let f:R >R, f(x) 2 8x? + Зх. Then Lim: шэн (9 equals 
1-8 


f is differentiable function such that Қ! (х)) = x where X € (0, 1): Also, f (0) = 1. Then 


the value of INE 2-4 бор dx is 


(à 1. Bios. 
2018 2016 
NUN (D) 5. 
2019 2019 


Two straight lines one being a tangent to y? = 4ax and the other to x^ = 4 by are at right 
angles. The locus of their point of intersection is given by 
(A) (x? + y*)(ax « by) + (ay +bx)° =0 (В) (x? + y?) (ax - by) + (ay - bx) 


*=0 
(C) (x? + y*)(ax -Юу)-(ау - bx) =0 (D) (x? +у? (ax + by) + (ау ох) -0 
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54. 


55. 


56. 


57. 
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Let Z4, Z2, Z3, Z4 be distinct complex numbers when 2 - 2:| - | - 24 = {Such 
that 0 < arg(z,) < arg(zz) « arg(z3 ) < arg(z4) and 
arg(Z,)+arg(z,)—arg(z,)—arg(Z, ) = п, then 


2 2 
[2423 — (24 — Z3 )(25—24)| - (zi 2з )(Z2 — z4)| equals 
(A) 1 (B) 2 
(C) 3 (D) 4 


Let M be a 3x3 matrix with all entries being 0 or 1. Then all possible values for 
det(M) are 

(A) (0, +1} (B) (0, £1, € 2 
(C) (0,51, +3) (D) (0,2 1,5 2, 


Suppose Bunty has 4 identical green tennis balls and 5 identical red tennis balls. In how 
many ways can Bunty arrange these 9 balls so that no two green balls are together and 
no three red balls are together. 

(A) 8 (B) 9 

(С) 11 (D) 12 


Let f(x) = 5х біпх-(1-совх). The smallest positive integer К such that lim 0 
х-0 x 

exists finitely and is non zero is 

(A) 3 (B) 4 

(C) 5 (D) 6 
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58. 


59; 


60. 


61. 


62. 


The eccentricity of conic given by the equation 
(xtan10° + ytan20° + tan30°)(xtan120° + y tan220° + tan320°) + 2019 - 0 is 


(A) e- 3 


1 
(C) T 


Let f (0,9) — HR be defined by f(x) =Limcos" 5 . Let X =C be the point where 


noo n* 


f(x) is discontinuous. Then f(c) = 


(A) 0 (в) e"? 
(С) 1 (D) ет? 
4 3 
The integral i= nee eT dx equals 
х?+х+1 

2 2х +1 2 2х +1 
A) -їап” +tan'(x®-x?4+1)+ce (В Aw ЕДЕ 
бат р лате) 0 лат Aene- 

2 2х -1 2 2x -1 
С) —tan"' -tan' (x? -x^ «1)«c (D Aw Jen x? х? +1 с 
o tan “өрг en) o e Bj 
ТИ > a equal 
ne П оп n° +(i+ j)n+ij 
(А) 2(3 +2v2) (B) 3(2+3./3) 
(с) 2(3-242) (D) 3(2-343) 
If S,="C, - "C, + "°С, —" °C, +... then which of the following is always true 
(A) S, =0 (В) S, =1 
(C) S, =-1 (D) S, is periodic with period 6 
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63. 


64. 


65. 


66. 
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Suppose 36 objects are placed along a circle at equal distances. In how many ways can 
3 objects be chosen from amongst them so that no two of the three chosen objects are 
adjacent nor diametrically opposite. 

(A) 5002 (B) 5400 

(C) 5412 (D) 5500 


Find all values of ‘a’ so that the equation х? + (3 -2а)х-а-0 has exactly one root on 


(-1 2). 


2 10 2 10 
(A) ЗЕ 2 (S. | (В) а-а Е Jj 
2 10 2 10 
21853) Дан 


Suppose the sum of the first m — terms of an A.P. is n and the sum of the first n — terms 
is m. Than the sum of first (m +n) terms is 

(A) 1 - тп (В) тп-5 

(C) —(m +n) (D) m+n 


A parking lot has 16 spaces in a row. Twelve cars arrive, each of which required one 
parking space, and their drivers choose spaces at random from among the available 
spaces. Uncle Sam then arrives in his mini — truck, which requires two adjacent parking 
spaces. What is the probability that Uncle Sam is able to park his min — truck. 


13 17 
ЧУ 58 (B) ^6 
11 1 
(07-58 (0) 56 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/20 18 


67. 


68. 


69. 


70. 


f:[0,8] [0,8] be twice differentiable function with continuous and positive first 
derivative such that f(0) = 0; f(4) =1; #(8) 2 1, then 


(P) There exist some с e (0,8) where f'(c,) = 


(Q) There exist some c e (0,8) where f'(c) = T 
f 


) 
(S) There exist some c e [0,8] such that f(f(8))—f(f(0))=8(F'(c)) 
Then which of the following is correct 
(A) P, Q are correct 
(B) P, Q, R are correct 
(C) P, R are correct 
(D) P, Q, R, S are correct 
Equation of three lines г-мІзДл-міз -ціз|-Қ) andaplanex+y+z=1 
are given them area of triangle formed by point of intersection of line and plane is A, 
then (6A) equals 


(A) 0.75 (B) 0.25 
(C) 0.50 (D) 0.40 


An ellipse touches X — axis at О(0, 0) and has its centre at (3, 4). It is known that slope 
of major axis is 1. The eccentricity of the ellipse is 


3 4 
(A) Л (В) 5 
5 6 
(C) 6 (D) 7 


The negation of (~ p^q)v (p^ ~q) is 
(A) (pv ~q)v (~pvq) (В) (pv ~q)A(~pvq) 
(С) (pA ~q)A(~pvq) (D) (p^ ~ a)^ (pv ~q) 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. The value of a eR, such that f:R — Н defined by f(x) 2 x^ + х? + acosx is injective 


3 5 8 13 
BIBLE 
16 32 64 128 


72. S= + + Золоо M 
2 4 8 
SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. Point 'O' is the centre of the ellipse with major axis AB and minor axis CD. Point F is one 
focus of the ellipse. If OF 2 6 and the diameter of the inscribed circle of AOCF is 2, then 


the product (AB) (CD) is J(AB)(CD)-1 equals 


74. аб, c are unit vectors satisfying а- Л + lb -of 3 с = а| = 9, then value of 


ра +56 + 5d is 


9 9 
75. M X(x -5)=9 and У (х —5)' = 45, then the standard deviation of the 9 items 
iz ы 


ХХХ - 716 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION- A 

1. В 

Sol.  Letthe length of rod is / and co-ordinate of B is (x, y) 


Vp =v,i+vyi=V3i+vyi 

x+y = (2 => 2ху, +2yv, =0 = V3 + Ууу =0 
X 

= 43 +tan60°v, =0 vy=-1 m/s 

БЭШЭ 

в|-43-1-2/8 


р 
At focus path diff. = 0 
> I=(J, + i) = 9. 


C 
For no deviation 
(mı — 1)А; = (u2 — 1)A2 
4?(1.54 — 1) = (1.72 – 1)A2 
A= 4x0.54 ЕС 

0.72 


D 
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Sol. Тһе potential drop across R is 4 V while current is 10 


mA hence, 10 x 10° x R=4. Lee 
R = 400 Q.  >%қ- 
! 2 V ! 
E R 
! 6V 
B. C 
10 cm 
3/2 3/2 1 2 
40 < 150m , 
= i de - 28.33 
e 
3/2 
6. D 
Sol. Apply Snell's law and use geometry. 
7 A 
Boh 250124 
v uf у 
у Ї Ї Ї : : 
m=—= : = (^ mis same in both the cases). 
и и+ї -12-1 -16-1 
{= 14 ст. 
8. В 
Sol. ЇЇ there is any charge inside the cavity of the conductor, the charge induced on the inner 


surface of the cavity is such that it will produce same amount of electric field but in 
opposite direction at each and every point outside the cavity as produced by the charge 


in the cavity. 
9. A 
Sol. Am=0.1kg ; a, 9d 
m 10 


-~ Error = 4:5 00 = t196. 
m 


10. B 
Sol. Net force F = m ane = m Va? «a? = mav2. 
11. A 


So. "€ nncz[1- 
А 4 
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12. 


Sol. 


13. 


Sol. 


14 


Sol. 


15. 


Sol. 


16. 


Sol. 


17 


Sol. 


18. 


Sol. 


19. 


Sol. 


=> Ce EELNE 1:4:9 
Да A Àg Àg 

1 1 
> А Ло :Аз да-1112-:- 

4 
C 
Т-Т,, +4 Al 

g 

C 
_п ART, n yRT 
"221 М °? 2(-х)1 М 
С 
F=mg 


F=2x10°v= 57(1.5510 3) x10* x10 


> Vs a, (2.25) = 4.7 m/s 


C 


From conservation of mechanical energy. 


1 2 1 

—mv* «mgL +—m3(L - / 

2 955 (L- 09 
v = ,/g(5L - 32) 

B 

md 


R 
and cos 0 - power factor. 


X 
tan 02 — 


D 

Wages = mgH = 0 
W agent = mgH 

B 
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Field at the x-axis due to both current one same (along + z-axis) which is minimum 


distance between them. 


D 


АМ; = АМ = а 2gh “АТ 


= à fat- af lh 
A, 5 /2оһ 
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20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24 


Sol. 


25 


Sol. 


B 

If the capacitor has greater than E potential initially its potential will decrease and graph 
is first one. When capacitor has less than E potential initially it will follow the second 
graph. 


SECTION - B 
2 
= M 2a ; СУ? 
9v, V, 
6 
І | 4V ЭЭГ" 
Time of height, T= ——, V = speed of projection 
947 
(ЖЕ) 
Ұң--- 
2/7 
Vi= e when projectile with incline 
21: 2.7” . 
1 
Тапо---, a=30°. 
43 
SECTION - C 
00005.19 
t= 20 min = um 
3 
1 km = (6)? - V? 418) 
V = 343 km/hr 
00000.99 
Variation of moment of inertia with temperature 
l= 1, (1 + 2a AT) 
C.O.A.M: 
lico; = Ir or 
00002.32 
F upthrust = Fsurace tension + Weight 
Pxpg = AIT + mg 
(03) x 10? х 10 = .009 + .2 
9x = .209 


х= .02322 m = 2.322 ст 
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Chemistry PART - II 
SECTION- А 
26. C 
Sol. Because the bond angle is maximum (180?) 
27. 8 
Sol. М. of HCI — Meg of NaOH = 100 — 80 = 20 
Moles of HCl in 900 mL = -22 
1000 
Hence M - RS 
45 
28. D 
Sol. E, = nRT > Бат 
29. 8 
-1с-1 

Sg gin deo. c MOLS aes 

ХІУ)” mol L" (mol L7). 
30. A 
Sol. K,-(p) рь = Jk, 
31. B 
Sol. Due to nearly same energy of the overlapping orbitals. 
32. С 
Sol.  Geminal halides from ketone upon hydrolysis. 

id о 
C,H, Ç CH, —*?—, C.H, e CH, » CH,CCH, 
CI OH 

33. B 
Sol. Due to completely filled 3d-orbtials. 
34. B 
Sol. It contains no symmetry element. 
35. B 
Sol. Fluorine cannot expand its valency from one. 
36. B 
Sol. Due to resonance or delocalization of unpaired electrons. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM(Sol.)-JEE(Main)/20 6 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42 


Sol. 


43. 


Sol. 


44 


Sol. 


45 


Sol. 


46 


Sol. 


47. 


Sol. 


48. 


Sol. 


C 
Both ethyl groups are attached to the same carbon atom. 


D 
NaNO; is not basic in nature. Hence it does not react with silica. 


C 
B,N,H, +3HCI—>B,N,H,Cl, 


D 
Si(OH), —-— SiO, +2H,O 


D 
Na,B,O, —“>2NaBO, +B,0, 


B 
СН; has no pi-electrons. 


B 
CIO; contains one unpaired electron. 


B 
Nucleophilic substitution takes place at carbonyl carbon. СГ is the best leaving group 
among the four. 


B 
The lone pair of N is in resonance with benzene ring. Hence, it can’t accept proton from 
-COOH group. 


SECTION – B 
6 
Each О» molecule contains two unpaired electrons. Each О atom contains two unpaired 
electrons. 


5 
Monobromination takes place at allylic positions. There are five allylic positions in the 
molecule. 


SECTION - C 


00002.12 


© (Rè4rr?) = 0 at the maxima 
dr 


| 4а 
On solving, r = zat maxima 


_ 4x 0.53 соод 
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49. 18332.37 
Sol AH =nCpAT = 2x ZR» (1315-2000) 


-2 х2 х8314 x 315 = 18332.37 J 


50 00146.50 


Sol. 
P= A Q= R= 
CN CH,NH> СН,ОН 
Cl 
o v 
CHO сн; 
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Mathematics PART – 11 
SECTION - A 

51. D 

So. Lety-f'(8x) = 8x-f(y) = 8y? +3y = 8у? í + а 


13 1/3 
sae =2y(1-] —y-— um 
p 


Similarly, let 2-1 ' (x) => x =f (z) = 82° + 3z = 82° í + ar) 
2 


1/3 1/3 
EJ 2z2—— o 
2 
2023 
8z 
f^(8x)-f" 
Thus, pes ше 
X00 X 

. У-2 
-Lim ae 

. y-z 
slim ^m 

: 1 1 
E л 3 1/3 2. 3 | 

ву? 827 
E 
2 
-1 
E 
52. C 


Sol. Let I= р(х (х) dx 
Put X = f(t) = dx =f'(t)dt. 
Also f (1) - f(f(0)) -0 


= I(t (t) - t) f (t)dt 


€ —— €——— € —— € € € M  ———————— M M n 
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II 
| 


Oey Oe Os O 


(t-f(2)) (-1+#'(t) + t)at 
(t- £0) ^ (1- f ())at- f (t-t) at 
Z eo" (-ғ(уа-і 


| 
+ 


2019 
0 
КЕЗІ ЖЕЛЕ NN - 
222019 2019 2019 
тайшы ct. 
2019 


D 
Let P(h,k) be the point of intersection 


Equation of tangent to у? = 4ax is 


y=m,x+ шаг 01212 (1) 
m, 
Also, equation of tangent to x^ = 4by is 
1 b 
y = т,х —bms = Ty X T (2) (mm, 2-1) 


Since P (h, k) is their point of intersection 


We have by substituting P (h, k) in (1) and (2) 
hm? - km, +a=0 
km? +hm, +b «0 
Eliminating m, 
m . т A 
-bk-ah ak-bh h?+k? 
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We get 

(h? +k?)(ah « bk) + (ak —bh) =0 
— Locus of P (h, k) is 

(x? +y?)(ax +by) + (ay ох)? =0 


54. А 
So. arg(z5)-arg(z4)-arg(z,) - arg(zs) =x 


2423 2443 


> k = |2224. 


2 2 
2,2; -(2 z 23) (22 = 24) 2 (z, S 23) (22 = 24) 
2 сэг 
= zal + (2, = 23)(2 —24)| zz (zi —Zs )(Zp 7 24) 
c up ees сі 2 


Е Е -z3)(zs -z4) , (2 аат) 


2423 222, 
55 В 
111 
Sol. 11 1 1/-0 
000 
100 
о 1 0|-1,-1 can be obtained by interchanging any two adjacent row/column 
00 1 
110 
0 1 1|-2,-2 may be obtained by interchanging any two adjacent row/column 
10 1 
a, b, с) 


Let M= а, р, с, | be matrix with only 0 or 1 as its entries. 
аз bg Сз 


Now, every 2 х 2 sub — matrix of М has determinant 0 or +1 
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Sol. 


57. 


Sol. 


58. 


Sol. 
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So if some row has at least one ‘0’ , then expanding the determinant w.r.t. that row we 
see that it can be at most 2. 


Hence for det(M) to be equal to 3, all rows must have only 1%, in which case 


det (M) = 0, So, there is no matrix M of the given type whose determinant is 3. 


D 
RRRRR 
123 45 6 
Number of ways of select 4 places for the four green balls from available 6 spaces 
= 66, =15 ways 
But we have to exclude those arrangements in which three (or more) red balls are 
together. 
Gaps 2, 3 cannot be left vacant. 
Similarly 3, 4 cannot be left vacant 
And 4, 5 cannot be left vacant 
=> Required number of ways = 15 — 3 = 12 


T. 
2 ВОЗА 


1 ; 
= sinx m eese 


x90 k xk-1 
1 1 16,922 
--СО5Х-- dd — o PIN — COSX 


х0 k(k —1) x 


{ 


f SS 
КК-3-116.К-4, Шал: 2,221 
хэд хх 4х3 24 


р 
Obviously xtan10° + ytan20° + tan30° =0 and xtan120° + ytan220° + tan320° =0 


are asymptotes of a hyperbola. 
Since, these lines are perpendicular, we have a rectangular hyperbola 


ле=/2 
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59. D 


So. /nf(x)- Lim ШЕ) 


noo n 
Let N = К 
u 
tn(cos ТЫ 


=> énf (x) = . Р = Lim- tan(u*) хал” 


1 
2 


-1/2 


So, clearly C = — and f(c) =¢€ 


60. B 
Sol. xë exe (х2 +x et) -x° +1) 


Thus 3x* + 2x? - 2x +1= x* — x? «1 (3x - 2x) (x? +x 1) 


61. C 


СОН V ае 
П оп (n+i)(n+j) 


15523 141 
xa) zm 
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Sol. 


63 


Sol. 


64 


Sol. 
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1 2 
= (242-2) x 
-2(3-242)-1 


Now, 0 «1 Y: : « L 
п п+1 1-1 


>L=0 
So, required limit -2(3 -242) 


ро 
Su 5 ( 1) e 
jo 
= 245) шеше 
E e. (-1) | “с, ) » 2202 (795764) 
= 5, E СЭР 


5,=15, -0, so 5, is 1,0,-1,—1,0,1,1,0,-1,-1,0,1....... 
Which is a periodic sequence. 


C 
C, —36 - 36 (36 - 4) - (18x30) - 5412 


B 

1-1) 1-2а-3-а-3а-2 
12)-4-6-4а-а-10-3а 
Case | 
f(-1)(2) < 0 => (3a-2)(10-3a) 40 
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C$)" 
-»>ае| -о, U , 0 
3 3 
Case Il 
(-1)-0-а- 

3 


f(2)=10-3a=10-2=8>0 | | 


Also, х- coordinate of vertex lies іп (-1, 2) 
=> Exactly one root lies between -1 and 2 -1 2 


for this value of a - Э 


Case Ill 


(2) -0=а- 2 


10 


(С9-за-2-3(10)-2-8>0 | | 


2а-3 11 , 
6 


= Exactly one root lies between -1 and 2 


for this value of a - 5| 


2 10 
“ae! —0,— |U , © 
| 1 Е | 


65. С 


х — coordinate of vertex = 


Sol. ЭЕ Оаа asp age a 
m n mn 


-2 
and Шай )d = + (on adding) 
2 m n 


(nee) (m+n-1)d=—+—> 
2 m n 
(m+n) РЭН m+n? 
2 © тп 
2 2 
2а+(т+п а=" ын иеа 
тп 2 


тп? msn -2(m +n) 
mn 2 mn 


= 2a+(m+n-1)d+ 


= 2a+(m+n-1)d 


Required sum = T [a (m-«n-1)d|- -(m«n) 


Thus C. 
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66. 


Sol. 


67. 


Sol. 


68. 


Sol. 


69. 


Sol. 
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B 
Uncle Sam will not be able to park when none of the four left over parking spaces are 
adjacent. 


Number of ways in which the 12 drivers may leave 4 spaces - “С, 

Number of ways in which the 12 — drivers leave 4 spaces so that none of four left over 
spaces are adjacent - "C, 

= Required probability = 1 — P (Uncle Sam doesn’ t park) 

ЭСА 4 13.12.11.10 Ж. 12.11.10 , 11_17 


-1- Eq cec 
"Os 16.15.14.15 16.15.14 28 28 


D 


Applying LMVT on [0, 4], we get f(c,) = ы = = = : for atleast one 


с, е(0,4). Hence (Р). 
Applying Rolle's theorem on [4,8], we get Ғ(4)- 0 for some ас(4, 8) 


Since derivative is continuous, by Intermediate Value Properly Theorem for function 


y =f'(x) on the interval [c,,d] there exists at least one c <[c,,d] where "(c)=5 


[o « ВЗ < 1 
12 4 
Hence, (Q). 


By LMVT on [0, 4] we have f'(c,) =— and by IVPT on [0,4] we have #(с,) -5 for 


TEN 


some c, е(0, 4) 
=> 8f'(c,)f (c, ) 2 1 


Hence (R) 

пв) обез) = 802 10008-00), ь 

= 8f'(e, )f'(e,) 

=8(f'(c)) (f'(c)isG.M.of #(е, )and f'(e, )) 

Hence (S) 

^ ; ; ; 1 1 11 1 
Point of intersections are (40.0), 2 222. 4 
D 


Since ellipse touches X — axis at O(0, 0), Y — axis is therefore normal to be ellipse. 
= Y – axis is thus internal angular bisector of ZF,OF, (F, and F, being the two focii). 


= Equation of OF, and OF, can therefore be assumed as у = kx and y =-kx. 
Equation of major axis is y =x +1. Solving OF, and OF, with major axis. 
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70. 


Sol. 


71. 


Sol. 


Те 


Sol. 


We get F, = E UN and F, = ША : 
k+1 


К-Т k+ 
C = Mid point of FF, = (3, 4) 
k= >F, =(3+ 248, 4+ 243) and F, =(3- 243, 4- 248) 


CF, -ae - (248) + (248) - 26 
Also major axis 
-2a-OF «OF, = (3« 2/8) -(4-243) « (3-248) -(4-2.8) -4J7 
=а=2./7 

6 
>e- fÊ 
B 
Let 5(-рла)м(рл ~q) 
=>~S:~[(~paq)v(pa~q)| 
>~S:i~(~paq)a ~ (pa ~q) 
>~S:(pv ~q)a(~pvq) 


SECTION – B 


2 

f'(x) 2 3x* + 2x - asinx 

Clearly Ғ(0)-0 

= x - 0 must be point of minima of y =f'(x) (if sign of derivative should not change) 
ге. 1"(0)-0 

—f"(x)26x«2-acosx 

f"(0)=2-a=0>a=2 

І"(х)-6-авіпх-> f"(0)=6+a=6+2=8>0 


2 
Numerators of the terms are 1, 1, 2, 3, 5, 8, 13,...... which are terms of Fibbonacci 
sequence 
Bet R= БИЕН Б аа ЕЁ. 
oF 1 1 F ,-«F 
S =, n _ ie n-1 n-2 
2, 2 2 4 2, 2" 
11 е е БЕ 
>S=—+-4+) 21+) = 
2 4 2, 2" 2, 2" 
1 1 IAF 1. Е 
>S==+-+ n + п-2 
2 4 2 2 42,23 
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SECTION - C 


73. 00065.00 

Sol. (х -5) -(х- 1) + 36 
10Х-25-2х-1-36 
8k 237 – 25 212 


E © 
X= — SS 
8 2 


CD =2(х+1)-2х2-5 


AB=2(x+5)= 2x2-18 


(AB) (CD) = 65 


74. 00003.00 
50. (8-5 +|b-c| «i-a =9, 
We get 4.6+b+6+6.a=-5 = 24.b+25.6+20.a+3=0 
> а -0- с = 0 
>a+b+c=-0 
So, a,b,c from an equilateral triangle 


ВЭЭ 2d 


2 
EN Pa «5b + 5c) = Да? + 25b? + 25c? + 204.6  50b.c + 20c.à 
1 
-84490-2| 
2 
— 54-45 
=9 


= |2a+5b+5¢|=3 


75. 00002.00 
Sol. Х/х-45-9- Yx-54 


Now, Vx? -10x54 + 25x9 = 45 > Ух2-360 
2 
9 9 
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CONCEPT RECAPITULATION TEST -Il 
JEE (Advanced)-2020 


PAPER - 1 
Time Allotted: 3 Hours Maximum Marks: 186 
General Instructions: 


e The test consists of total 54 questions. 

e Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

e Part-I is Physics, Part-I is Chemistry and Part-III is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 


1. Section- A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full M arks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it isa 
correct option. 

Zero Marks : Olfnoneof the options is chosen (i.e. the question is unanswered). 


Negative Marks: -1 In all other cases. 


2. Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


Two glass plates are separated by water. If surface tension of water is 75 dynes per cm 
and area of each plate wetted by water is 8 cm? and the distance between the plates is 
0.12 mm, then the force applied to separate the two plates is 


(A) 10? dynes (B) 10^ dynes 
(C) 105 dynes (D) 109 dynes 
In the arrangement shown, the pendulum on the left is INGENUUS 
pulled aside. It is then released and allowed to collide 27 
with other pendulum which is at rest. А perfectly T dl 
inelastic collision occurs and the system rises to a "d 
height 1, The ratio of the masses of the pendulums is AO 
xu n] этэ 
(A) 1 (В)2 
(C) 3 (D) 4 


A thin insulate wire forms a plane spiral of N = 100 turns carrying a 
current | = 2.3 A. The inner and outer radii are equal to a = 5 cm 
and b = 10cm. Find the magnetic field (In 10° T) at the centre of 
spiral [In 2 = 0.69] is 


A rod of uniform mass and of length L can freely rotate in a vertical 
plane about an axis passing through O. The angular velocity of the 
rod when it falls from position P and Р" through and angle a is 


(A) (89 sino (B) IEEE 


(C) 50 cos (D) | sino 


Space for Rough work 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. In the adjoining figure block A is of mass m and block B is 
of mass 2m. The spring has a force constant k. All the 
surfaces are smooth and the system is released from rest 
with spring unstretched 


70070000 
! 


(А) The maximum extension of the spring is A 


(B) The speed of block A when extension in spring is 210 ‚15 25/27 


(С) Net acceleration of block В when the extension іп the spring is maximum, is =9 : 


(D) Tension in the thread for extension of = in spring is mg. 


6. 1 gm of a radioactive substance takes. 50 sec to loose 0.01 gm then the half life of the 
sample will be 
50 In (2 50 In (2 
"Um | n (100) 
99 
50 In (2 50 In (2 
In (99) In (0.99) 
7. A transparent cylinder has its right half polished so as to act as 
a mirror. A paraxial light ray is incident from left that is parallel CN 
to principal axis, exits parallel to the incident ray as shown. А 
Find the refractive index п of the material of the cylinder. 
(A) 2 (B) 4 
(C) 8 (D) 0 


Space for Rough work 
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8. Figures shows the lines of force of the electric field of a positive charge (+q) and а 
negative charge (-а) respectively. Which of the following statements are correct? 


(b) 


A) potential at P is greater than that at Q. 
B) potential at A is greater than that at B. 
C) potential at P is less than that at Q. 

D) potential at B is greater than that at A. 


— — ~ ~ 


9. Three blocks a, b, and c of masses 10 kg, 10 kg and 20 kg are ng 
arranged as shown in figure. All the surfaces are frictionless ES 
and string is inextensible. Pulleys are light. A constant force ii 
F = 20 N is applied on block a as shown. Pulleys and string 
are light. Part of the string connecting both pulleys is vertical 
and part of the strings connecting pulleys with blocks a and b 
are horizontal. 

(A) Acceleration of mass blocks a, b and c is 0.5 m/s?. 
(B) Acceleration of mass block b is 1. 

(C) Tension in the string is 10 N. 

(D) Acceleration of mass block c is 0.5 


10. Two concentric conducting shells as shown in figure having 
charge О: and Ор. If switch К is closed find points where 
potential will be same 
(A) 1 (B) 2 
(C) 3 (D) 4 


Space for Rough work 
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11. A charge q is moving with a velocity V: =fi m/s at a point in a magnetic field and 
experience a force Ё. = q[-1j+ КМ. If the charge is moving with a velocity Va =1jm/s at 
the same point, it experience a force Fe = qfi ik]N. If the magnetic induction B at that 


point is B =ai+bj+ck calculate a + b + c. 


(A) 1 (В) 2 
(C) 3 (D) 4 
12. Two coherent point sources of frequency • 5, 
(f I where v is speed of light in air) are al 
placed at a distance а apart as shown іп 00-0 EE | ананы TT 
figure. The receiver is free to move along the 3 %6, 


dotted line shown іп the figure. Тһе total 
number of maxima observed by receiver is 


(A) 2 (B) 4 
(C) 6 (D) 8 
SECTION - C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


13. As situation shown in figure if the maximum value of R 
rate of energy stored in the capacitor after the switch 
2 
is closed is no then find the value of ‘n’. 
R uS == С В 
5 
Pr 


Space for Rough work 
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14. 


N identical charges each of charge ‘q’ are 
symmetrically placed on the circumference of circle of 
radius ‘r. Four adjacent charges are slowly taken to 
infinity in the sequence a shown in figure. If Wi, We, 
Ws апа W, is the respective work done in slowly 
displacing qi, др, аз and ад. If (Ws — W4) is 
2 
Х C НЭЭ then 
4nt,r sin 27 
n 


A particle is projected with speed u at an angle 0 (« 60?) with the horizontal. If the time 
taken by it, so that its velocity makes an angle 60? with the initial velocity is 
ro ка ик ЭН 

g sin(0 30?) 


The equation of a particle executing SHM is given by x «зоог | cm, where t is in 
second. Find the distance travelled by the particle in the first 8.5 s 
Three infinitely long thin conductors are joined at the origin of coordinates and lies along 


the x, y and z axes. A current / flowing along the conductor lying along the negative 
x-axis divides equally into the other two at the origin. If the magnitude of magnetic field 


at the point (0, —a, 0) is n js L then find the value of ‘n’. 

ла 
In the circuit shown, the capacitors С, and С, have R 
capacitance C each. The switch S is closed at time t=0. Ci 
Taking Q, = CE and т= RC, if the charge on C, after time С» 


t = RC п0оіһеп find the value of ‘n’. 


aV 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


Which of the following is not a property of NaOH? 
(A) It is hygroscopic in nature 

(B) It decolourizes chlorine gas 

(C) It behaves as a dehydrating agent 

(D) Heat is liberated when it reacts with НСІ 


For the gaseous reaction, A(g) > 4B(g)-- 3C (g) is found to be first order with respect to 


A. If at the starting the total pressure was 100 mm Hg and after 20 minutes it is found to 
be 400 mm Hg. The rate constant of the reaction is 


(A) 20 min (B) 1.2 x 10? sec" 

(С) 5.7 x 10% sec (D) 3.4 x 10? sec 
Which of the following compound is formed if PbS reacts with H202? 
(A) Ро5Оз (В) PbSO, 

(C) Ро5:Оз (D) PbS4Oe 


Zn(s)|Zn**(aq)||Cu**(aq)|Cu(s) 

Which of the following activity can increase the cell potential of the above 
electrochemical cell? 

(A) Addition of water to the anode half-cell 

(B) Addition of water to the cathode half-cell 

(C) Increasing temperature 

(D) Addition of same amount of water to both half-cells 


Space for Rough work 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


In which of the following option(s) the dipole moment of the left side molecule is greater 
than that of the right side molecule? 

(A) МН», МЕз (B) 5СІ2, BeCl? 

(С) SF4, CF4 (D) PFs, IFs 


Kc for the reaction 2A (g) + B(g) = A:B(g) is 2 x 10? at 25°C and it is 2 x 107 at 
50°C. Choose the incorrect statement (s) from the following 

(A) Decomposition of А-В is favoured at low temperature 

(B) Formation of А-В is favoured at low pressure. 

(C) Formation of А-В is favoured by introducing an inert gas at constant pressure. 

(D) Decomposition of AzB is favoured by removing B(g) from the reaction mixture 


Which of the following ion(s) form(s) precipitate with NaOH solution? 
(A) Са?! (B) Fe? 
(С) Cr+ (D) АР» 


Which of the following ion(s) maintain an identical d-orbital configuration while forming 
octahedral complexes with strong field as well as weak field ligands according to crystal 
field theory? 

(A) Fe?* (B) Co?* 

(С) Ni% (D) Zn?* 


Space for Rough work 
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27. 


28. 


29. 


30. 
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Which of the following pair has same net dipole moment 
(A) F (B) 
F 
(C) F F (D) 2 pue 
Jod С І 
F a 


Which of the following are the common metallurgical processes which are used for the 
extraction of zinc from ZnS and ZnCO3? 


(A) Calcination (B) Roasting 

(C) Carbon reduction (D) Distillation 

In NaCl unit cell Na* ions are present at 

(A) corners of the unit cell (B) face centres of the unit cell 
(C) edge centres of the unit cell (D) body centre of the unit cell 


i i 
CH, -C - CH, - CH = CH- CH, - C - CH, 


i) MnO, /H* /A 
| on Product + 2 CO, 


How many carbon atom(s) is/are present in the unknown product of above reaction? 
(А) 3 (B) 4 
(C) 1 (D) 6 


Space for Rough work 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


What is the sum of azimuthal quantum number of all the valence electrons of aluminum? 
[At. No. of Al = 13] 


How many S - О single bonds are present in Caro's acid (H2SOs)? 


The formula of a spinel is MgAl2O4. How many effective no. of anionic vacancy for unit 
cell will be created if the oxide ions of the spinel are replaced by X *? ions? 


The radiator of a car contains 52 g water. If 6.2 g of glycol (HOCH2CH»2OH) is added to 
it, the solution freezes at -4°C. How many gram of ice will be separated in the process? 
[К: = 1.86 К kg mol] 


What is the pH of a solution which contains СНзСООН and it's sodium salt in the molar 
ratio of 10 : 1? 


үр” of СНзСООН = 4.74] 


The r.m.s velocity of NO gas at 500 K is equal to the most probable velocity of an 
unknown gas at 314 K. What is the molecular mass of the unknown gas? 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


The locus of mid points of the chords of the circle x? — 2x + y? - 2y + 1 = 0 which are of 
unit length is 


(А) (x – 1)? + (у – 1)? = 
(С) (х – 1)? + (у – 1)? = 


(В) (х – 1) + (у – 1)? =2 


Зо Ajo 


(р) none of these 


Suppose we define the distance between two points Р(хі, y1) and Q(xz, уг) ав 

d(P, Q) = max.{|x2 — х1], [уг — yıl}, then the area of the region bounded by the locus of a 
point P satisfying d(P, A) = 4, where A is (1, 2) is 

(A) 64 sq. units (B) 54 sq. units 

(С) 16л sq. units (D) none of these 


Let z; =a + ib and z2 = + id be two complex numbers such that |z:| = (22| = 1 and 
Re(z,Z>) = O.If a, b > 0 and c < 0, then 

(A) 0 < [z, - z;| <2 (В) 0 < |2, –2,| < /2 

(C) v2 <, - z;| 2 (D) V2 «| -2,| «2 


If ау, ap, аз (a, > 0) are in G. P. with common ratio r, then the value of r, for which the 
inequality 9a, + баз x 14a, holds, can not lie in the interval 


9 
(A) И, >) (B) E Ч 


4 5 
off [4 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. асыны ыы 


het d : : (1+ е*)—1 

e бусаг | ) a(x)= (1+ ө*) +1 
(1+ ө*) +1 

(С) g(x) = (D) Цх)-2(х-2) 


42. Which of the following are true: 
ЗЫН (B) е" > n° 
(С) е? >3° (D) e? >2° 


43. I "C, - 4. "C. +6. "С, +4. "C, +” Cio has the value equal to *С, ; then the 
possible value (s) of x + y can be: 
(A) 112 (B) 114 
(C) 196 (D) 198 

44. If a=i+6j+3k;b=3i+2j+k and c=(a+1)i+(B-1)j+k are linearly dependent 
vectors and с = J6 ; then the possible value(s) of («+ В) can be: 


(A) 1 (B) 2 
(C) 3 (D) 4 


Space for Rough work 
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3 -34 
45. If A=|2 -3 4], then 
0 -1 1 
(А) adj(adjA) = A (B) |adj(adjA)| =1 
(С) [adj A] - 1 (D) none of these 


46. There exists a triangle ABC satisfying the conditions 
(A) bsinA =a, A<% (B) bsinA >a, A> 5 


(С) bsinA >a, A «7 (D) bsinA «a Ас b»a 


47. If = | tan" x dx, then 


1 1 
(А) А енгі (В) lilio 

2 16 
(C) l; — ho - 63 (D) |, * 2l, + lo - 63 


48. If A, A, A,, A,are the areas of the inscribed and escribed circle of a AABC, then 
1 1 1 1 
A) JA, + JA, + JA, = n (+r +r B + + = 
( ) JA, 2 3 (r, 2 з) ( ) VA, гэн JA 
2 
Lee и. (D) JA, + JA, + JA, -4 (481) 


| 
VR IN COR SEU 


Space for Rough work 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 


52. 


53. 


54. 


In a triangle ABC, the equation of the side BC is 2x — y = 3 and its circumcentre and 
orthocentre are at (2, 4) and (1, 2) respectively. The value of ‘/61sin В sin С” is equal 
to. 


The integral values of n, the value of lim [vie nal I n “| , where [.] > 


n—-—o0 


Greatest Integer Function. 


3 2 
The solution of the differential equation dy 847 =0 satisfying у(0)- | у, (0)=0 
x 


а” E 
8x — 
and y,(0)=1 is y SEE. The numerical value of 5 is. 
je (2x? 49x? —10x° -7x? —12x* 4x41 
ГГ | P = V2 (ss +k), then the value of Émust 
-v2 (x? +2) 5 
be. 
Let lal =1, 6-1 and la«b|- V3. If c be a vector such that c-a-2b-3(axb) and 
р-(ах5)х6, then р? is equal to. 
1a b 
In a AABC, if 1 с а-0, then the value of (sin? A + sin’ B + sin? C) equals 
1bc 


Space for Rough work 
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PAPER - 1 


ANSWERS, HINTS & SOLUTIONS 
Physics PART – | 


SECTION - A 


1. C 

Sol. The shape of water layer between the two plates is 
shown in the figure. 
Thickness d of the film = 0.12 mm = 0.012 cm. 


Radius R of cylindrical face — с. 


F = T(2l) = P(Ix2R) 


1. 
1 


ESSE - 


P=— 
R 


Pressure difference across the cylindrical surface = z = = 
Area of each plate wetted by water = A. 
Force F required to separate the two plates is given by 


F = pressure difference x area E 


|. 2x75x8 


= 10° dynes 
0.012 
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Sol. (1055 in К.Е. of combined system) = (Gain іп Р.Е. of combined system) 


1 h 
> 2 (mı + тә) V? = (mi + me) n 


= V= 24") 840) 


mgh = ту? => v=,/2gh 
Further by Law of Conservation of Momentum (m: + то) V = miv 


— (m, өт 20! = m,42gh 


1 
= ahem) =m, > Мі = Т2 


3. B 
Sol. Consider an elementary part of radius x and width dx. 
R2 
B= [а = Ни! 21804, 
R, 2 x (R; E R,) 
7 
= зл x100 2.200310 T 
5x10 
4. B 
Sol. When the rod falls through an angle «a the C.G. falls through P 
a height h. Р 
In AOB'B, 2 
L ae 
НЫ | | A 
cosa = | x жр 
: L/2 2.19 
Le.h- 5(1- cosa) | ВЭ 
O 
K.E. rotation = Decrease in P.E. 
1 
i.e. Іо? = mgh 
2 rS 
2 
е. ШШЕ о? =mgE(1—cosa) or о= 199 gin € 
2\ 3 2 L 2 
5. ABC 
Sol. (А) At maximum extension V, = V, =0 
1 
2mgx = —kx* 
j 2 
хоо 4mg 
k 
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Sol. 
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(С) Spring force => mo, k = 4mg 


net downward force — 2 mg 


а- 4109-29 2 


T 
50 = —2.In L 
In2 1-0.01 


_ 50 In (2) 
277-100 


> Т, 


A 

Sin 0 2, 2:02 7 
біп0/2 0/2. 
< u=2 


u 


AD 
Negative of potential gradient is equal to electric field. 


ABC 


T«— 


а Е 


When switch is closed, all charges will до on outer surface of outer shell and inside Е = 0 
therefore equipotential at all points 1, 4 and 3 and at point 4 has some potential. 


C 
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So. ~ BandF, L, V,LF,V, LF, 
да – ас = 0 
а= С 
12. C 
Sol. Дан path define = na [n2 + 1, +2 € 3] 
|п=+1,+2,+3| 
im: 
SECTION - C 
13. 00000.12 
Sol. Equivalent ckt. : 
2 2 илхэн 
Pmax = 5 (348 а дов 2 - 
4) В 8R R 
LE: 
14. 00000.50 


1 qg 1 q? 
3 4 Ant, Гад Ant, r2sin Зл 


2 м2 
Е —1_._-05 > 
Әле sin — Ant ot sin( 2) 
n n 

15. 00000.86 
Sol. gt =— ы 

біп 609 сіп(30--0) 

t= 4Зи 1 


29 сіп (0--307) 


16. 00024.88 
Sol. Іп one oscillation, distance covered = 4 x 3 = 12 cm 


Here, ө=2 = Т= 45. Now, 8.5 = 4х2 + 0.5 


24 + (3-зоғ2х05)-(27--% | л -(27-1.5х 1.414) cm = 24.88 cm 


42 
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18. 
Sol. 
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00001.11 


The field at P due to current / along x-axis is na 
TU 


and due to the current + along z-axis is orci 
2 87a 


. 2 ; 
The resultant field at Pis 2 [12 Ч - V5 Hol 
4ла 2 8 та 

25 Hol 4 44g Hol 

2 4ла 4ла 
00000.63 
Rearranging the circuit, we observed that Сі is joined directly to C2 
the cell and acquires its full charge when S is closed. It plays no AWWA | 
part in the charging of C» through R. R 
So, 4, = Qy(1- e") = 80(1 — 0.37) = 0.63 бо | z^ 

E 
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Chemistry PART - Il 
SECTION-A 
19. С 
Sol. NaOH is not used as a dehydration agent. 
20. C 
Sol. A(g) > 4B(g) + 3C(g) 
At t=0: Р, 0 0 
At t-20min: Р,-х 4x 3x 
Р,-х-4х-3х-400->Р, -6x -400— 6x - 400-100 = 300 
x = 50 
pal 0838 =5.7х10* ес" 
t 20x60 
% 
21. B 


Sol PbS + 4H,O, —oPbSO, + 4Н,О 


22. A 
0.0591, [21° | 
Sol; Ej =E° - lo 
cell 2 0 | би? | 
Есеп can be increased by diluting the concentration of [Zn?*] 
23 ABC 


Sol. Dipole moment of NHs > NF3, SCl2 > BeCl2(zero value) 
SF, > СЕ (2610 value) 


24. BC 

Sol. |t is an endothermic reaction as the equilibrium constant increases with increasing 
temperature. 

25. BCD 


Sol. &Gr.ll, radicals are precipitated with NaOH. 


26. CD 
Sol. For М the configuration is t.e? апа Zn** is t$ ес. 
27. АС 


Sol.  u-2u cos [When two diploes are identical] 


28. CD 
Sol. Carbon reduction and distillation(refining) are common for both the ores 
ZnO + C——>Zn+CO 


Zn(impure) —S"“*"""_; Zn (pure) 
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29: 


Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


7  AITS-CRT-II (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


CD 
Na* ions are present at octahedral voids, which are body centre and edge centre 
positions. 


A 
CH,COCH,CH = CHCH,COCH, —“" 5 2CH,COCH,COOH 


CO, +CH,COCH, 


SECTION- С 
00001.00 
The valence electrons are 3s?3p! for which / = 0 and 1. 


00002.00 
The structure of H2SOs is: 


i 
HO-O-O-S-OH 


00001.00 
Total charge on four oxide ions = -2 x 4 = -8 
Let ‘n’ no. of X° ions will replace O% ions 


5 тес ips 
3 
7. Опе vacancy will be created. 


00005.50 
AT: = Қ; xnx 


2.М/-46.50 
г. Mass of water converted to ice = 52 — 46.5 = 5.5 


00003.74 
It is a buffer solution 
[CH,COONa| 


1 
й 5518 = 4.74 «log. - 3.74 
USERS STORES] iE 


10 


00012.56 


Bur _ ЕБІ 
с резо. Ни 


Оп Мэн - 12. та 
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Mathematics PART - Ill 
SECTION - A 
37. A 
Sol. Тһе given circle is (x – 1)? + (y – 1)? = 1. A 
43 


38 


Sol. 


39 


Sol. 


40. 


Sol. 


In the figure MC = 1 23 


P 


— locus of the point M is 


к-1#+{у-1)#= 2. 


A 

We have max.{|x - 1|, ly - 2|) = 4. 

If |x — 1| 2 |y - 2| then |x - 1| = 4, 

i.e. #(х+у- 3) (х-у+1) >20 іһепх--3ог 5, 

If |y -2| 2 |x- 1| then |y- 2| 2 4 

i.e. (x+y – 3) (х-у+ 1) <0,іһеп y 2-2or6. 

So, the locus of P bounds a square, the equation of whose sides аге 
X=-3,x=5,y=-2,y=6. 

Thus the area is (8)? = 64. 


C 
а, р> О0апас< 0 
angle between ОА and OB 8 қ 


Since Zz lie іп 274 quadrant 

> Z, will lie in 39 quadrant. 
=>2<|z,-Z,|<2. 

Also true if 22 lies in 3% quadrant. 


B 


a 
Hint : а; =—, а, =a, аз = ar 
r 


Solution : If a}, а, ag (a, » 0) are in G.P. 
=> 9а; + 5a; < 14a, 


— 92 ваг «14a 
r 


= аад 
r 


= 5r? -14r«9«0 
- 5r? -5r-9r«9«0 
= 5r(r— 1) – 9(г– 1) > 0 
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41. 


Sol. 


42. 


Sol. 
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-. The interval is [ Ч 


= 2x,/(1+e*) -2f |(1+e*) dx 


Put 1+e*%=t? 


Then, = 2x,|(1+e*) - уа 
= 2x ШЕШ (8 
ax хө)-4н2 | + 
es 


((1+е") +1 


=2x,|(1+e") - Al(t« e") -2In 


- (2x - 4) Peas 


On comparing 
f(x) 22x- 4, g(x) = 


ABCD 

Let f(x) 2 e* - x* 

(х) =е" - ex*' =0 if e* =ex*" 
=> e*'=x*'!>»x=e 

If x >e, f'(x) »0 >f(x)>f(e) 
If x «e, f'(x)<0, f(x) > f(e) 


л 5 nm) 
as —<e, е? > | = 
2 2 
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43. 


Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


as л>е, e^» ax? 
as m>e,e">n7° 
as 3>e, е? >3° 
as 2<e,e°>2° 


BD 

100, +4. "C, 6. "C, +4. o, + Cio 

4 с 1000 14 A 1000 (40100 4pm 100 100 40 10 

= С. Cs + С. С,+ С, С„+ Ur Ge Get Сб,. Gig 
_4(у 10 4 (s „100 4 100 4 100 4 100 

= С. Cog + Cx Cog + С.х С,” С,х Cor +" С„х Coo 
mug _104 с 

= 94 = “410 


= 104 +94 = 198, 104+10=114 


АС 

Таке | a b с|-0 

—p-3 

дуб =(«@+1)ї+2]+К 

4-46 

(a+1) -4-1-6 ->о-0,-2 

.о-р-3,1 

АВС 
3-3 4 

“|А|-|2 -3 4-3(-2»4)-2(-3-4)0-1 
0-11 


адЦад|А)-1АГ “А-А and |adj(adj A)|=|A|=1 
Also, adj A|-|A[ =|А| =? =1 


AD 

-sinB = ЗЛА sinB <1 

Then, one <1=>sinA< : — For triangle to be possible a « b 
bsinA «a 


If bsinA=a=> /B- 2 ХА < 2 

2 2 
ABCD 
| = Ї tan x (sec? х— 1)dx 
= [p tan"? х.ѕес? хах -1, , 
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or | +1 ,= 


For п=5, 1; +1; = 


For п=8, 1, +1, = 


For n=10h +h =< ....(iii) 


Subtracting Eq. (iii) from (ii), then 
= — ....(iv) 


Adding Eas. (ii) and (iii), we get 1, +21, +1,, -£ 


48. ABCD 
So. А, =mrf; A, = л,2; А, = n 


JA, + ЈА, + JA, = Vr (т, +r +5) = n (48 ^r) 
ЕГНЕ Жы -044| 0202 12:22 
VA, JA; VA; vali h h vine п? А 


sê 58.8(8-0)(8-0)(8-0) sa? 1 


Мил» Vn A? лл? A 
SECTION - C 
49. 00004.50 
Sol. R cos A = T =- R cos B cos C + R sin B sin C = A and 2R cos B cos C = 7 
; 3 3 9 
= R sin B sin C = 5"25 25 
. | 9 5 9 
sin B sin C= Sx [= S. 


50. 00000.50 
So. ForneN, п< n?» n«1«n-«1 


Sorequiredanswer = im( nt -0-1- [vn +n+ 1] 


= lim ( n «n«1-n) - lim Jb 23 


51. 00006.40 
Фу 

So. 9-8 
dy 
dx* 
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2 
> nS =8x+c 
dx 
or Iny, =8x+c 


Putting x = 0, we have c=0. 
Iny, =8x >y, =e” 

ед" 

8 


+D 


У; = 


Again putting x 0, D = 2 : 


ез 1 
> qm == 
8 8 
T um. 
64 8 
Putting x =0, ee 
8 64 64 
Надаа rae х,7 | e* -8x «7 
64 8 64 64 | 
52. 00001.60 
(2x7 + 3x° —10х° - 7x? -12x* « x +1) 
Sol. Let |, = dx 
(x? +2) 
2х' —10х°—7х° +x Эх? —12х° +1 
= Я bi е ( | X 


-J2 (x? +2) -v2 (x? +2) 


5 2 
2442 T V2 
-ENE а 4 V2.2 =E (5r+64 
: V2 +27 20 ont ) 
k? =64>k=8 
53. 00005.25 
Sol. lal =1, fol=1, a«bl- J3 
3-141-248-4.-, 


eee 
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C-a«2b-3(axb) 

p =(axb)x¢ = (axb)x(a+26-3(axb)} 

=(axb)xa+2(axb)xb 

-(&.а)Б- (Б.а)а+ 2((а.Б)Б-(б. 

-5- IR а) =28 6-24 

27 

{4+22 +1085 = ШЕ 
4 

54. 00002.25 

Sol. a? +b? +02 =ab+be +ca => 7 (а- b) +(b- c) +(c-a}}=0 
=>a=b=c>A=B=C=60° 


5) | 


р- 


р eel 
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Physics PART - | 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


15 


Let |, апа |, be moments of inertia of а body about two axes А апа В respectively. The 
axis A passes through the centre of mass of the body but B does not, then 


(A) la may be greater than Ів (B) Ів may be greater than la 

(C) la may be equal to lg (D) l4 must be smaller than lg 

In the circuit shown, one of the capacitors is charged to 5uF 5uF 
10V as shown by some external means and then = I—4 | - 
connected to another uncharged capacitor as shown. 5 

After closing 5, charge flown through ‘S’ (switch) will be += 

(A) 0 uC (B) 25 uC 

(C) 50 uC (D) None of these 


A ring of mass m and radius R is placed on a frictionless 
horizontal surface. A particle of mass m is projected from point A R 
with velocity v at an angle of 45° with AO as shown. The correct 
statements are 


484/2 
= 


(A) The particle reaches the same point A on the ring after time 
(B) Magnitude of impulse transformed during first collision is UE 


(C) Magnitude of impulse transformed during second collision is Ts 


(D) Particle reaches diametrically opposite point on the ring in time ig 
у 


Space for Rough work 
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In the circuit shown in figure А. C NEN 
(A) E 2 6.6 V (В) 2 1.1A le 
(С) ъ= 0.5 А (DE-44V Е EXPE, 

Зоо 22 Зво 

^i 
0.5A 

СЕ 5-8 
The network shown in Figure is part of a I 
complete circuit. If at a certain instant the — 4 www- 


current (1) is 5A, and is decreasing at a rate of 
10? A/s, then find the value of Vs — Va in (V). 
(A) 0 (B) 
(C) 15 (D) 2 


Using screw gauge the radius of the wire is found to be 2.50 mm. The length of wire is 
measured by using a scale and is found to be 50.0 cm. If mass of wire is measured as 
25 g, then mark the correct statement(s) [Take x = 3.14] 

(A) The density has to be computed upto 2 significant digit. 

The least count of scale used to measure length of wire is 1 mm. 

The density of wire is 2.5 g/cm?. 

The least count of screw gauge is 0.01 mm 


(B 
(C 
(D 


Light of wavelength 3500A° is incident on two metals A and B, A of work function 4.2 eV 
and B of work function 1.19 eV respectively. The photoelectrons will be emitted by 


(A) metal A (B) metal B 

(C) both A and B (D) neither metal A nor metal B 

In the given circuit, the AC source has o - 100 E 1000 
rad/s. Considering the inductor and capacitor to || nw 
be ideal, the 

(A) the current through the circuit, I is 0.3 A T 

(B) the current through the circuit, | is 0.3 /2A ЛИЙГ. Юн 
(С) the voltage across 100 О resistor = 10/2 V 

(D) the voltage across 50Q resistor = 10 V 20V 


Space for Rough work 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and 145141. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


The displacement time (x — t) graph of a body acted by 
some forces is shown in the figure. 


List - I List - Il 


() | From ‘OQ’ to just before ‘A’, the (P) | Zero 
physical quantity of the body is 


(M) | In between the points ‘A’ and В” (Q) | Positive 
the physical quantity of the body is 


(1) | In between the points В and ‘C’ (R) | Negative 
the physical quantity of the body is 


(IV) | At the point ‘A’ the physical (S) | First negative then positive 
quantity of the body is 


(T) | First positive then negative 


(U) | Cannot be explained. 


9. If the physical quantity of the body is velocity then the correct match List-l and List-ll. 
(A) > Q, II > В, Ш Q, IV > P (B) I > R, II 2 Q, IIl Р, IV > Q 
(C) I —> U, II В, Ш Q, IV — P (DI T, II —> U, III > S, IV — P 
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10. If the physical quantity of the body is acceleration then the correct match List-| and 
List-ll. 
(A) I > S, 11 T, Ill M Q, IV R (B) I > R, II > S, III —> Q, IV  R 
(C) I> T, II > S, Ill => Q, IV > P (D) I > S, II >Q, 1 Т, IV — P 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Consider a planet of radius R having density p. The four tunnels (1, 2, 3 and 4) are dug side at 


the distances from its centre are r = 0, r = S. r= iid and r= 28 respectively as shown. Four 


2 2 


objects each of mass 1 kg are dropped inside the tunnel from the surface of plant at t = 0. 


List-I gives the above four tunnels while 115111 the magnitude of some quantity. 


List -1 List - II 
( | Tunnel ‘1’ (Р) | 0 
(I) | Tunnel ‘2’ (Q) | 2nGpR 
3 
(IIl) | Tunnel ‘3’ (R) | 2/2nGpR 
3 
(IV) | Tunnel '4' (S) | 2nGpR 
43 
(T) | 4GP p 
3 


Space for Rough work 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-II (Paper-2)-PCM-JEE(Advanced)/20 6 


11. 


The normal reaction between objects and mid of tunnels, the correct match is 


(A) | >P, Il >Q, III В, IV S (B) I > S, 1 > R, 1 > Q, IV 2 P 

(С) 1 Q, П P,Ill>R,V>S (D) I >P, II 0, III 5, IV > В 

The magnitude of maximum acceleration of the objects іп the tunnels 

(A) l >T, Il > S, 1 GR, iV >Q (B) I > S, Il > T, ll 2 R, iV >Q 

(C) I> T, II > S, III > S, IV  R (D) I >Q, Il В, IIl 5, IV >T 
SECTION - C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


A proton is fired from very far away towards a nucleus with charge = 120 e, where e 
is the electronic charge. It makes a closest approach of 10 fm to the nucleus. The 
de Broglie wavelength (in units of fm) of the proton at its start is: (take the proton mass, 


Mp = (5/3) x 10:27 kg ; h/e = 4.2 x 10775 J.s./C; 


л, 


In a sonometer wire, When the tension is 
maintained by suspending a 20 kg mass from 
the free end of the wire, the fundamental 
frequency of vibration is 300 Hz. If the tension 
is provided by two masses of 5 kg and 15 kg 
suspended form a pulley (massless and friction 
less) as shown in the figure, if the fundamental 
frequency will approximately n65 Hz then find 
the value of ‘n’ 


=9 x 10? m/F; 1 fm = 10-' т) 


WI 
SS 


Space for Rough work 
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15. A thin isosceles prism with angle 4° and refractive index 1.5 is placed __,F 


inside a transparent tube with water refractive index =$ Jas 


shown. Find the deviation of light (in degree) due to prism 


16. A particle is projected with speed u at an angle 0 above horizontal. There are two times 
for which a projectile is at the same height. If the sum of these two times is equal to n 


20006 , then find the value of ‘n’. 


17. Three forces F,,F, and Ё, starts acting on a particle of mass 


m. These forces are represented in magnitude and direction 
by three sides of triangle ABC as shown in figure. Find the 


. е ШЕ ; 
acceleration of particle is — then find the value of ‘n’ 
m 


18. An artificial satellite of mass m is moving in a circular orbit at a height h equal to radius 
of the earth from the earth’s surface. Suddenly due to internal explosion the satellite 
breaks into two parts of equal masses. One part of the satellite stops just after the 
explosion and then falls to the surface of the earth. If find the increase in mechanical 
energy of the system (satellite + earth) due to explosion. (Acceleration due to gravity on 
the earth’s surface is g) is n. (mgR) then find the value of ‘n’. 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19: 


20. 


21. 


A plot of In [A]: vs t (where, [A]: is the concentration of the reactant at time t) for a 

reaction is linear with a negative slope of 0.0231 вес”. Then 

(A) The initial concentration of the reactant will reduce to half in 30 seconds. 

(B) A plot of ti» vs concentration of reactant will give a straight line passing through 
origin. 

(C) The reaction will be 9096 complete in 100 seconds. 

(D) The line in In[A]: vs t plot will be steeper at higher temperature. 


In which of the following the value of a (van der Waal's) constant of the left side gas is 
greater than that of the right side gas? 

(A) 502, CH4 (B) H2, МНз 

(С) СО, N2 (D) He, 502 


When CuSO; solution is electrolysed іп a copper voltameter for 30 sec, then ‘m’ gram of 
copper was deposited. The time-current graph for the electrolysis is: 


300 


200 
Current (mA) 
100 


10 20 30 
Time (in sec) ----> 


How much charge was passed through copper voltameter? 
(A) 1 coulomb (B) 4 coulomb 


(C) 2 coulomb (D) 5 coulomb 
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Which of the following molecule(s) has/have zero dipole moment? 
(А) CH2Cle (В) РСІ2Вгз 
(С) XeFe (D) SFe 


Al(OH), (s) = А (aq) +З ОН (аа) 


Which of the following substance(s) can increase the solubility of AI(OH)s according to 
above reaction? 

(A) NH4CI (B) KON 

(C) FeSO. (D) KOH 


Which of the following alcohol(s) can be prepared by acidic hydrolysis of the 
corresponding alkenes? 


(A) aaa (B) on 
OH 
(с) 27% (D) 


CH,CH,COONa Electrolysis Products 

CH,COONa 
Which of the following product(s) is/are formed in the above reaction? 
(A) CoHe (B) СзНа 
(C) CaHio (D) CsHe 


Which of the following statement(s) is/are correct for the following complex? 
[Cr(NH3)4(CI)2]Br 

(A) It'S coordination number is six 

(B) It exhibits ionization isomerism 

(C) The effective atomic number of chromium is 33 

(D) It shows geometrical isomerism 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and 145141. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


27. | Answer the following by appropriately matching the lists. 


List - I List - Il 
0) E aes (P) | Anti elimination 
Ph 
| 
(ЇЇ) aeons acetone (Q) | Rearrangement 
OH 
Сопс.Н,504 
(Ш) CH A : (R) | Carbocation 
3 
Ph 
Br 
ЕЮ ма? 
(IV) H A (S) | Transition state 
CH3 
H 
Which of the following options has the correct combination considering List-l апа 51-11? 
(A) 1-» QR (В) IV RS 
(C) Ш-» PS (D) IV PR 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


11 AITS-CRT-II (Paper-2)-PCM-JEE(Advanced)/20 


28. Answer the following by appropiiately matching the lists. 


List – List - Il 
0) i В аА (Р) | Anti elimination 
Ph 
| 
(ЇЇ) дэээ, acetone (Q) | Rearrangement 
OH 
Сопс.Н,504 
(1) CH A 4 (R) | Carbocation 
3 
Ph 
Br 
ЕЮ ма? 
(IV) H A (S) | Transition state 
CH3 
H 
Which of the following options has the correct combination considering List-| апа 51-11? 
(A) |>RS (B) 1 ^2 QR 
(C) I 5 PS (D) П> PQ 
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29. Answer the following by appropriately matching the lists. 


List - I List - Il 
CH3 
НООС СООН R | 
(1) " * 2253 (Р) | Diastereomers 
Ph 
COOH 
D H 
(M) ТЕ? н оаа (Q) | Racemic mixture 
3 
Ph 
CH3 
(HI) Hooc—— coon Em (R) | Optically active 
Et 


Ph-C-CD-C-OH —^— 


(IV) ll ||| (S) | СО will evolve 
О CH3 O 
Which of the following options has the correct combination considering List-l апа 51-11? 
(A) 1-» QR (B) ІМ PS 
(C) 1-» QS (D) IV PR 
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30. Answer the following by appropriately matching the lists. 


List - I List - Il 
CH3 
НООС СООН R | 
(1) " * 2253 (Р) | Diastereomers 
Ph 
COOH 
D H 
(M) ТЕ? н оаа (Q) | Racemic mixture 
3 
Ph 
CH3 
(HI) Hooc—— coon Em (R) | Optically active 
Et 


Ph-C-CD-C-OH —^— 


(IV) ll ||| (S) | СО will evolve 
О CH3 O 
Which of the following options has the correct combination considering List-l апа 51-11? 
(А) I > QS (B) II ^ PRS 
(C) | РОВ (D) II РО 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


31. How many elements of group-15 do not form pentachloride? 


Space for Rough work 


DT 
FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-II (Paper-2)-PCM-JEE(Advanced)/20 14 


32. 


33. 


34. 


35. 


36. 


How many moles of copper atom(s) is/are deposited on the cathode if 8 faradays of 
electricity is passed through the aqueous solution of CuSO, which contains sufficient 
Си?" ions? 


The average life of a radioactive element is 7.2 min. Calculate the time interval (in min) 
between the stags of 33.33% and 66.66% decay. 


The radioactive decay 2! в-, Tltakes place іп 100 L closed vessel at 27°C 


starting with 2 moles of 33 Ві(ї,, =130sec), the pressure developed in the vessel after 
520 sec will be atm 


The measured voltage of the reaction with the indicated concentrations is 1.50 V. 
Calculate E°. | Cr(s) +3 Ag’ (ag,0.10M)—>3 Ag(s) + Сг?“ (aq, 0.30 M) | 


A solution containing H* and D* ions is in equilibrium with a mixture of H2 and D» gases 
at 25°C. If the partial pressure of both gases are 1.0 atm, find the ratio of [D*]/[H*] 


| Given E? — =—0.003 v] 


D*/D; 


Space for Rough work 
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Mathematics PART – 11 


SECTION – А 


(Опе or Моге than опе correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


Two sides of a rhombus OABC (lying entirely in first quadrant or fourth quadrant) of area 


equal to 2 sq. units, are y = у= 43 x. Then possible coordinates of B is / are ('O' 
being the origin) 

(A) (1-48, 1+ v3) B Eres. 24-48) 

(C) 8.21, 43-1) (D) none of these 


Let ‘z’ be a complex number and ‘a’ be a real parameter such that 22 + az + a? = 0, then 
(A) locus of z is a pair of straight lines (B) locus of z isa circle 


(C) аг) = += (D) [zl =|а| 
f(x) = tan (sinx + cosx), then f(x) is increasing in; 
& (-2.3) e [-®. 
274 474 
Бл Зл Үл 
uta Шы 


Consider the planes Зх - бу + 22-5 = 0 and 4х-12у-32-3. The plane 
67x —162y + 47z + 44 =0 bisects the angle between the given planes which 


(A) contains the origin (B) is acute 
(C) is obtuse (D) none of these 


Space for Rough work 
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41. 


42. 


43. 


44. 


Probability if n heads in 2n tosses of a fair coin can be given by 


ES en 


("С 2 Xp 
(©) 2 ЕЗ (0) 22 


n n+1 n+2 
Let f(n)= "Р кр. Р 


n C, T OH n+2 С. 
Қа) is divisible by 


where the symbols have their usual meanings. Then 


(A) п? +п+1 (B) (п +1)! 

(С) п! (D) попе of these 

КІ +cosec x dx equals 

(A) 2sin^ Jsinx +c (В) J2cos^ cosx «c 
(C) с-2віп (1- 2віпх) (D) сов (1-2віпх)--с 


1 2 2 
Let A=/2 1 2, then 
22 1 


(A) A? - 4A —5l, =O (B) A^ = (А-4, 


(С) А? is not invertible (D) А? is invertible 


Space for Rough work 


ара а аа ана анааан: 
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(Matching List Type) 


AITS-CRT-II (Paper-2)-PCM-JEE(Advanced)/20 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and 1151-1! and ONLY ONE of these four options satisfies the condition 


asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 


The chord AC of the parabola у? = 4x subtends 90° angle at points В and D on the parabola. If 
A, B, C and D are represented by ti, t», із and t4, then match the following 


11514 1191-11 
() |+, (P) 1-1 
t +t, 
(Il) | ц — з] (Q) |0 
(Ш) | minimum value of |ti — ts| (В) | 1 
(IV) | The y-coordinate of the mid point | (5) | 4 
of the points of intersection of the 
tangents at A, 
C and B, D is 
(T) |3 
(U) |4 
45. Which of the following is the only correct combination? 
(A) 1-0 (B) II2Q 
(C) 150 (0) 155 
46. Which of the following is the only correct combination? 
(А) IV>Q (B) 1А 
(С) IV>U (D) 1-Р 


Space for Rough work 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


The number of real roots of 


List-l List-Il 
() | Jx+94Vx =2.7 (P)| 0 
re 

(IM) | /х-5-4Х-1 (R)| 2 

(IV) Vx 4 24x -1 - xc] =2 (S) 3 

(Т) 4 

(U) Infinite 

47. Which of the following is the only correct combination? 
(A) 1-0 (B) II2Q 
(C) I9P (0) I2S 

48. Which of the following is the only correct combination? 

(A) IV>Q (B) 1А 
(C) IV>U (D) 1-Р 

SECTION- C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


49. If in a triangle ABC, b + c = 4a. Then tan Stans is equal to 


Space for Rough work 
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50. 


51. 


52. 


53. 


54. 
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Two rays of light coming along the lines y = 1 and y = —2 from the positive direction of 
x-axis and strikes a concave mirror whose intersection with the x — y plane is a parabola 
y? = xat A and B respectively. The reflected rays pass through a fixed point C, then the 
area of the triangle ABC is 


If cos 4x =a, + a, cos’ x + a, cos! x is true for all values of x є В, then the value of 
18a, +а, +а, 
2 


. Xtan2x – 2хіапх 
Lim 27 
хэд (1-сов2х) 


must be 


ence nae | 24 then the value of (+) 
2 3 " (созо х?) 


If in a ЛАВС, ВС = 5, СА = 4, АВ = 3 and D, E аге the points оп BC such BD = DE = EC, 
then 2tané is 


Space for Rough work 
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PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 


Sol. 


ЗЕСТІОМ-А 

АВС 

m/? . т/2 
|l, = —-—sin? 0, 1, = —— 
° 3 EE 43 

USO 
Б : rod 

A 


For open circuit, current = 0. 


ABC 
Assume x-axis along OA and y-axis perpendicular to it in the plane of ring. 
After 1*' collision 


i 7 V қ 
Velocity of particle = -- along x-axis 
y orp J g 
7 Я V r 
And velocity of ring = —— along y-axis 
y g Je gy 
After second collision velocity of ring  —— i + j 


/2 V2 


Velocity of particle = 0 


Rv2 


Time to return at point A = 4 x —— 
у 
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Sol. 


Sol. 


10. 


Sol. 


12. 


AB 
E 124 
2 4 6 p 5,1 
UPS PEG 2 
"2 6 
- 6.6, 12-(6.6-2х05) ,, 
4 
А 
V4 + 35x10? x (-10)? +10+5x5=V, 
=» Va— Vp = О. 
ABCD 


L.C. = pitch / number of division on circular scale. The result has to be expressed upto 
least number of significant figures. 


B 
_ 12420 
3500A — 3500 
(pg <E ,«фд 


3500A 


eV =3.55 eV 


AC 
о = 50 О 
1 


X, = —= 1000 
Oc 

, 10/2 J/2 , , 10/2 _ v2 

5 100 10 ^" 50 5 

i- 4/2 +i? 

232 1434-70 -0316А 

10 10 

Моос = 104/2 


А 

О to A the slope is positive. 
A to B the slope is negative. 
B to C the slope is positive. 
At A the slope is zero 


B 

O to A the graph is convex. 

A to B the graph is first convex and then concave. 
B to C the graph is concave. 

At point A the graph is convex. 


A 
A 
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Sol. 


13. 


Sol. 


16. 


Sol. 


17. 


Sol. 


Sol. 


3 AITS-CRT-II (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 


(for Q.11 & Q.12) 
N= “PR cos R R sino 


a=- Py В сов0 


_ 4nGp 


max |= 


|а ВҺвіп0 


SECTION - C 


00007.00 
2 9 2 
Р” p 9х10”х1206 


2m 10х10:5 
h h 42x1075 — 


Р e/360x10° 0.6 
00004.00 


Т И pc. d. шз «Т. 1195492956 шур» 
214 р 2LV(5-15)u 300 V20 


00000.80 


b ар 2 Ex) x 4° 2 0.8? downward 


Hy 5/ 
00001.00 
1 
h= uyt - 29! 
—u " 
Spe _ 2Uy _ 2ивіп Ө 
-14 9 9 
2 
00002.00 
F, +F, =F, (triangle law), so resultant force = 2Ғ,. 
M 
m 
00000.25 


Applying conservation of momentum mv = 2 х0- zv = V'=2V 


Increase in mechanical energy of the system = 1т (ay)? ыты же = 
22 2 2 2x(2R) 

 mgR^ mgR 

|.4R 4 
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Chemistry PART - Il 


SECTION - A 


19. ACD 
Sol. — In [A]: = In [A]o — kt (for 1* order reaction) 
slope of In [A]: vs t = -k 
k=0.0231 вес” 
_ 0.693 
% 0.0231 
Half life is independent of initial concentration. So a plot of ti» vs concentration will give 
a straight line parallel to x — axis. 


tooo, = l п100 -4100sec 
0.0231 10 


At higher temperature, value of rate constant k increases. So, the slope of the plot In[A]: 
vs t will increase and the line will become steeper. 


=30sec 


20. АС 
Sol. 802 > CH. (depends on van der Waal’s force) 
CO > Ne (CO is polar and Ne is non-polar) 


21. С 
Sol. Charge = Area of (I vs t) curve 


= 5 10 x (100 x 103) + 10 x (100 x 1073) + 2 10 x (100 x 10°) 


= : -1- 5-2 coulomb 


2 
22. BD 
Sol. Both the molecules have symmetrical structure. 
F 
Br Cl F F 
La n 
Br B 
! F F 
F 
23. AC 


Sol. МН; -H,O———2NH,OH + H* 
Fe" +H,O ——2|[Fe(OH) | «H' 


The H+ ions combine with or remove ОН” ions by forming water and drives the reaction 
towards forward direction. 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


5  AITS-CRT-II (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 


24. ABD 
Sol. (С) cannot be prepared by hydrolysis of any alkene. 


25. | ABC 
Sol. RCOONa———RCOO + Na’ 
RCOO ——R' + CO, 


CH,CH; + CH,CH; ——>CH,CH,CH,CH, 
CH,CH; + CH; ——>CH,CH,CH, 
CH; + CH; ——>C,H, 


26. ABCD 
Sol.  Allthe statements are correct. 


27. А 
+ 
Sol. OH OH Ф 
Ht -H,O , Rearranges to more 
oe ФЕ СН, stable carbocation 
Ph Ph Ph 

28. C 
Sol. Self explained 
29. C 
Sol. 1 Me 1 i Me 

HO oc. OJH — но сорон 

Е Е 
30. В 
501. СООН 
р H __AgOH/A | 
TET " в/с, ” 
3 
Ph 
SECTION- C 

31. 00002.00 


Sol. Nitrogen and bismuth do not form pentachloride. In case of 'N', no vacant orbitals are 
present and for 'Bi', inert-pair effect is most prominent. 


32. 00004.00 
Sol.  1F deposits 1 eq or Уг mole of Cu 
2. ВЕ will deposit 4 mole of Cu 


33. 00005.00 
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A 
Sol. a=- 2111 o]. l In Ын) 
tag t [A] 72 t 400-100 
3 
1 1 100 
za 200 
72 t, 100 £90 
3 
3 
12—11 = 7.2 In3 – TEM =5 
34. 00000.46 
Sol. „Ві! ——>,, TI” + He’; total time = п x half-life 
Moles of substance left after n halves = pia moes = = =0.125 


Moles of He produced = 2 — 0.125 = 1.875 
Pressure developed due to 
_ 1.875 x 0.0821 x 300 


He = 0.4618 atm 
100 
35. 00001.55 
Sol. 1.50=E°- UN log MEA 
3 (0.1) 
АЕ anb 
36. 00001.12 
o, 0.0591 
Sol. сорж "us. 7199 Ka 
2 
Dt + 
0.003 = URS T | = | il = 1.123 
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Mathematics PART - Ill 
SECTION - A 

37. AB 

Sol. Let the length of the sides of the rhombus be | 


38 


Sol. 


39. 


Sol. 


40 


Sol. 


> Area = l? sin30? =2 > | = 2 unit 
OB? = OA? + AB? — 20A .AB cos150° 
-4-4-2(4). -Ш) -4(2- 43) 


OB =2 42-43 
B= (Ya.« 248, TEX = (843, 1« 43) 


Hence coordinates of B can be (в J3, 1+ 43) 
or eas, -1- 43) 


ACD 

z? +az+a°=0 

=> 2-ао, ао? (where ‘w’ is non real root of cube unity ) 
= locus of z is a pair of straight lines 

and arg (z) =arg(a) + arg(o) or arg(a) + аго(о2) 


=> arg(z) = + = 

also, |z| = |а||®] or |а| || = Iz] = |а| 
ABCD 

Р(х) = 


© 1+(sinx + cosx} 


Үл Зл л Бл 
эхє|-2л, U go || —, 27 
4 4 4 4 


А 


cos xX -sinx 


> 0 = cosx > sinx 


-2т, дп 


АВ 

3x —6y + 22+5 = 0 

-4Хх-12у-32-3-0 

3x—6y+2z+5 ,-4х412у-32-43 


Bisectors are 
49-36-4 416-144-9 
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41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


The plane which bisects the angle between the planes that contains the origin. 
13(3x -6y + 2z +5) =7(-4x +12y -3z +3) 

67x – 162у + 472 + 44 20 

Further, 3x(—4)+ (-6)(12) - 2x (-3) «0 

Hence, the origin lies in the acute angle. 


ACD 
“С 2п)! 
"(E se E 
Е 1x2x3x....x(2n) 
п!п!2" 2" 
1x3x5x....x(2n-1) 
n!2" 


Now, 
1a) TR 
2r )] 2х4хб6х....... x (2n) 


r=1 


= 1 шел 
2^2" 
Also, 
n 2 


AC 
n n+l n+2 n 1 1 

п) =! (п-1)! (m+2)!=|n! nn! (n+1)(n+1)! 
1 1 1 1 0 0 


[Applying C, — C, - C, and C, > C, - C] 
= (п+1) (1+1) nnt-ni[(n-1) -n | 2 nte ni(i? +п+1) 


Thus, f (n) is divisible by n! and п? + п +1 


AD 
A V(1+sinx)(1-sinx) | cosx Е cosx E -dt 
Jsinx(1-sinx)  ysinx(1- sinx) Ї i | ) 11 | 
—-|z-sinx -1-1 
4 (2 2 
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44. 


Sol. 


49 


Sol. 


50. 
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ABD 
9 8 8| |4 8 8 


5 0 0 000 
A*-4A-5,2|8 98-18 4 8-0 5 0-10 0 0/-0 
8 8 9| |8 8 4| 10 0 5 000 


Multiplying by A^, A-41-5A7 202 A^ = z(^ - 4l) 
|A| 0 |А| = 0— A? is invertible. 

A 

A 

(for Q.45 & Q.46) 

We have (te + їз) (t2 + ti) 2— 4 

= 1241 (1415) 514: 44-0 2. (1) 


= (ti + t3)? — (tits +4)>0 > (н – ta)? > 16 

> te t4 = — (ti + із) and оц = tits + 4(Because te and t4 are the roots of the equation (1)) 
also let у: and ye are y-coordinates of intersection points of the tangents at (A, С) and (В, 
D) then 


yı = t1 + t3 and yo = t2 + t4 >yi+y2=0. 


C 
C 
(for Q.47 & Q.48) 


( x0 > Jx«923 

(M) 13-x? = (x 41)! = x* «x-6-0 
->Х--3,2 

(Ш) x+5=14+x+2Vx=> Vx =2>x=4 

(IV) Put x —1=t?, to obtain 
1-1-1-1-2 
which is satisfied for each 12 1 


SECTION- C 
00000.60 
b+c=4a 
sinB + sinC = 4sinA 
В-С В-С 
cos = 4cos 


B  с.в. с BG Buc 
COS —COS — + sin—sin— = 4| cos —cos sin— sin 
2 2 2 2 2 2 2 2 


B C ‚В. С 
3cos—cos— = 5sin—sin— 
2 2 2 2 


00002.62 
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Sol Solving y = 1 апау? = x 


then A = (1, 1) 
and solving у = —2 
апа у? = х 


then B = (4, –2) 
- After reflection both reflected rays pass through 
focus of the parabola y? = x 


ie. C= б o) 
4 


51. 00009.50 
Sol. соѕ4х =2cos? 2x – 1 


= 2(2cos* x -1)' 2 | 


- 2(4cos* x 4 1- 4cos? x) 21 


= 8cos* x - 8cos? x +1 
ха-!)а--8 a, =8 
^58, +а, +a, =5 


52. 00000.50 

. Xtan2x – 2x tanx 
Sol. lim — 

хәб 4sin" x 


. X 2tanx 
= lim ——; ;— —2tanx 
хэд 4sin" x | 1— tan* x 
. 2xtanx| 1-1-1аг x 
SM 2245171:1:2-2 
хэд Asin" x | 1-tan*x 


n 2xtan? x 
хәб 45їп° х(1-1ап° x) 
1. X 1 1 

= — lim — 5 5 
2*-0sinx cos" x 1—tan‘ x 
1 1 1 1 


(02 "f 1-0 72 
53. 00000.20 
sin2a . 
Sol Ісіне —*— оу 2020 
2cosa 4 2cosa 
= sin ' (sina) 
| = 
=л- а | "лса < 
3 
[+ о 
-і-л-а ог — =1 
Tt 
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54. 00000.75 
Sol. Іп АСАЕ, АЕ? = АС? + СЕ? - 2AC.CE cosC -Z 


Also, in ACAE 


AC? + AE? + CE? 8 3 
cos0- - => tan0-— 
2.AC.AE V73 
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Time Allotted: 3 Hours Maximum Marks: 300 
General Instructions: 


e The test consists of total 75 questions. 


• Each subject (РСМ ) has 25 questions. 


• This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Раж-111 is M athematics. 
e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. An object of mass 40 kg and having velocity 4 m/s collides with another object of mass 
60 kg, having velocity 2 m/s in the same direction. The loss of energy when the collision 
is perfectly inelastic is 


(A) 392 J (B) 440 J 
(C) 48 J (D) 110.) 
2. The total flux of electric lines of forces of a charge q placed at the 
mid point of the edge of a side of rectangular box, as shown in 
figure through the box is q 
4 4 
A) —— B 
(A) 2 є, (8) 4 e, 
q q 
C D 
ын 8є, үр) 16e, 
3. 1 gm of a radioactive substance takes. 50 sec to loose 0.01 gm then the half life of the 
ES will 3 
(29 In (2 50 In (2 
ГЕ In (100) 
= In(2 50 In (2 
@ шч (у ОО 
Іп (99) Іп (0.99) 
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The lens combination having refractive indices 

242 as shown іп the figure, is silvered. The 

velocity of image willbe? 8 4...l........- Е 2 
(A) 1.81 №=-51 
(В) 3i 

(C) 3.61 40 ст 

(D) 51 


Two soap bubbles of radii 2mm and 4mm are brought in contact. If the surface tension of 
liquid is 7 x 10? Nm”. Then the radius of the common surface is 


(A) 2x10?m (B) 4x10?m 
(C) 6x10?m (D) 8x10?m 
An equilateral triangular loop PQR of side | carries a currents i P 


in the direction shown. The loop is kept in uniform magnetic 
field B, directed parallel to the base of triangle QR as shown. 
Net torque « acting on loop is 


(A) F = Зв (B) F = V3 ilB 
(С)т=0 (D) t= oe i : 


Two smooth identical stationary spheres are kept touching each 
other on a smooth horizontal floor as shown. A third identical 
sphere moving horizontally with a constant speed hits both 
stationary spheres symmetrically. If after collision the third 
sphere moves in same direction with one fourth of its initial 
speed , the coefficient of restitution will be 

(A) 2/3 (B) 1/3 

(C) 1/4 (D) 1/6 
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10. 


11. 


A beaker containing a liquid of density p moves up with an acceleration a. The pressure 
due to the liquid at a depth h below the free surface of the liquid is 


(A)hpg (B) һр(0-а) 
(С) hp(g+a) (D) 2hpg{ 2+2) 
In a radioactive reaction an unstable nucleus A E А 
| — A — B 

dis-integrates into a stable nucleus B. But A is LE (Parent ^ (Daughter 
generated at a constant rate of q nucleus per second. Nucleus) ^ Nucleus) 
Then at steady state number of nucleus of A will be 
(A) д). (в) Я 

À 
(С) а-л (0) а 


A particle moves in x-y plane such that its position vector varies with time as 
Г = (2sin3t)i + 2(1— cos3t)j. The equation of trajectory of the particle will be 


(А) x? +y? - 1 (В) x? +(2-у) =4 
(С) (2-х) « y? =4 (D) (1- x)! «(1- yy =4 

: 10v * S1 
Two coherent point sources of frequency (f Cri al 

3 

where v is speed of sound in air) are placed at a E зала aes 
distance d apart as shown in figure. The receiver is 4] 
free to move along the dotted line shown in the “5; 
figure. Find total number of maxima heard by 
receiver. 
(A) 6 (B) 7 
(C) 5 (D) 8 
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13. 


15. 
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In the displacement method, magnification for two positions of the lens are 2 and 0.5 and 
the distance between the two positions of the lens is 30 cm. If the focal length of lens is 
(A) 15 cm (B) 20 cm 

(C) 25 cm (D) 30 cm 


A concave mirror of focal length 15 cm is placed in water of refractive index u = 4/3. 
Water is filled upto 30 cm. An object of height 1 cm is placed at a distance of 20 cm in 
front of the mirror. If the size of image is n times size of object, then n = 

(A) 3 (B) 2 

(C) 2.5 (D) 5 


The value of time constant for the electric circuit 
shown in the figure is: (r is the internal resistance  E-2v-— 
of the cell of emf E) А 

(А) 155 L = 100 mH mE 


A simple circuit contains an ideal battery and a resistance H. If a second resistor is 
placed in parallel with the first, 

(A) the potential across R will decrease 

(B) the current through R will decreased 

(C) the current delivered by the battery will increase 

(D) the power dissipated by R will increased 


A very long uniformly charged rod falls with a constant velocity V through + 
the center of a circular loop. Then the magnitude of induced emf in loop is 
(charge per unit length of rod = 2) 


+ 
(А) Ё0:5м2 (в) Ролу? i 
2n 2 
(C) 28 (D) zero 
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17. 


18. 


Photoelectric effect experiments are performed using three different metal plates p, q 
апа г having work functions фр = 2.0 eV, ф = 2.5 eV and 9, = 3.0 eV, respectively. A light 
beam containing wavelengths of 550 nm, 450 nm and 350 nm with equal intensities 
illuminates each of the plates. The correct I-V graph for the experiment is 


(A) a (B) 

q 

r 

742 ) 
Г. 

V V 
(C) ! (D) 

q 

p 

r 
p 

V V 
There is a uniform time varying magnetic field in a ue ge Mc se BSBA 
circular region as shown in the figure. Find out the у : ж" 
potential difference across 2 point along an elliptical А ` 
path as shown in figure. : 

R? nR? А 
ду В В B 
( ) 2 о ( ) 2 0 
R? mR? 

(02-08 р B 
( ) 4 о ( ) 5 0 
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Two balls A & B both of mass m & connected by a light 
inextensible string of length 27. Whole system is on a frictionless 
horizontal table. Ball B is given a velocity u (as shown) 1r to AB. 
The velocity of ball A just after the string becomes taut is 


(A) | (B) uv3 
иу Т 
(с) == (0) = 


A block of mass 2 kg rest on a rough inclined plane making an angle 30° with horizontal 
of coefficient of friction 0.8. (g = 10 m/s?). The magnitude of resultant of friction and 
normal reaction on the block will be 


(A) -/292 М (В) /364 N 
(C) 20 N (D) 18 М 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


Water rises in a capillary tube to a height of 2 cm, In another capillary whose radius is 
one third of it, how high the water will rise (in cm)? 


ЖЖЖ“ 


In the figure (in m/s?) shown acceleration of blocks А and В are as 
shown. Find the magnitude of acceleration of block C. 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. A hollow sphere and a solid sphere have equal mass and equal moment of inertia about 
the respective diameter. Find the ratio of their square of radii is given by 


is 0.6 A, while the current through the capacitor is 0.4 A. Find the 
current (in A) drawn from the generator 


24. For the circuit shown in the figure, the current through the inductor --- RR — 
| 
| 
C 
© 


Generator 


25. If 10% of the current passes through a moving coil galvanometer of resistance 99 ohm, 
then the shunt resistance will be: 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


КО, +S—*>(P)—2222 (О) (White ppt.) 


(5)7. НСІ (В). Carbon 
gas 


The unknown compounds P, Q, R and S in the above reaction sequence are 


respectively 
(A) K2SO3, BaSO;, BaS, HS (B) К-5, BaS, CS2, H2S 
(C) К5О,, Ва5О,, BaS, H2S (D) К2804, Ва5О,, ВаСОз, СО; 


Find AH at 358 K for the reaction, 

Fe,O,(s) + 3H,(g) —>2Fe(s) + 3H,O(/) 

Given that, АН, = -33.29 kJ/mole and C, for Fe2O3(s), Fe(s), H,O(/) апан, (о) are 103.8, 
25.1, 75.3 and 28.8 J/K mole. 

(A) 85.9 kJ/mole (В) —28.136 kJ/mole 

(C) +28.136 kJ/mole (D) 85.9 J/mole 


An acid-base indicator has Ka = 3 x 10°. The acid form of the indicator is red and the 
basic form of the indicator is blue. By how much must the pH change in order to change 
the indicator from 75% red to 75% blue? [log 3 = 0.4770] 

(A) 4.05 (B) 0.95 

(C) 5 (D) 9 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-II-PCM-JEE(Main)/20 10 


29. 


30. 


31. 


32. 


Select the incorrect graph 


(A) (B) 
(zero order) | (second order) 
Ф <, [A] - conc. of reactant 
в pr 
conc. ——» : 
(C) (D) 
| (first order) | 
X 
a <! K=rate constant 
= 2 
conc. ——> ут 


For the reaction, 

C;Ha(l) + 9O2(g) —^ 7CO2(g) + 4H2O(l), calculated heat of reaction is 232.6 kJ/mol and 
observed heat of reaction is 50.4 kJ/mol, then the resonance energy is 

(A) — 182.2 kJ / mol (B) + 182.2 kJ / mol 

(C) 172 kJ/ mol (D) None of these 


Heat of neutralization of four monobasic acids A, B, C and D are -13.7, - 9.4, - 11.2 and 
— 12.4 Kcal / mole respectively, when they are neutralized by a common base. The acidic 
character obeys the order 

(A)A>B>C>D (B)A>D>C>B 

(С) р>С>В>А (0) р>В>С>А 


The oxidation number and hybridization of sulphur in Sg s 5 5 
molecule аге respectively: MS РА P > 
(А) +2 and sp 
5 

(В) à 
(C) zero and sp? 
(D) zero and sp? х 

5 5 


+2 and sp? 
2 | 
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33. The relation between the molar conductance (^m) and equivalent conductance (^e) of the 
solution of MgClz.KCI.6H20 is 
(A) Am = Ae x 8 (Ву Ame vex 
(С) ле=лтх3 (D) Ac = Am х 8 

34. For which of the following aqueous solution, there is maximum difference between the 
normal and abnormal colligative properties? 
(C) 0.1 m HCOOH (D) 0.1 т CH30H 


35. 1 of the following is the strongest base? 


© (В) КОЛИ 
са NH3 


Which of the following zwitter ionic form is E Лин represented for an amino acid? 


7 coo” ig 
мн, 
(C) нм - (D yi 1 
599 3 a“ 
COOH 
ін 
C 


T 


нм ^ 


МН, 
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37. How many effective no. of Ма” ions are present in the unit cell of NaCl if the ions along 
all the body diagonals of the unit cell are removed? 


(A) 4 (В) 3 
(C)2 (D) 1 
38. | Which one of the following has aromatic character? 
(A) Cyclopentadienyl cation (B) Cyclopentadienyl radical 
(C) Cyclopentadienyl anion (D) Cyclopentadiene 
39.  Zn(s)| Zn**(1M)|| Cu*'(1M)|Cu(s) 
E эх = -0.76 V and B UN =0.34V 
Which of the following relation(s) is/are correct for the above electrochemical cell? 
(A) E > 0 (B) E ii > 0 
(С) Ё SE (О) All are correct 
40. Number of C = C bonds present in anthracene is:— 
(А) 5 (B) 3 
(C) 9 (D) 7 
41. | Which of the following interhalogen compound does NOT exist? 
(A) IFs (B) ЇЕ: 
(С) ЇЕ, (D) IF; 
42. The fraction of chlorine precipitated by AgNO; solution from [Cr(NH3)sCI]Clo is:— 
1 1 
A) — В) — 
(A) 5 (B) = 
2 1 
C) = D) — 
(С) 5 (D) 2 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


43. 
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45. 
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The following two equilibria exist simultaneously in a closed container of volume 2 L 
A2(g) + B»(g) <=  2AB(9) 


A2(g) + C(g) = A2C(g) 

Which of the following change does not affect the concentration of AB(g) 
(A) Increase in pressure 

(B) Addition of C 

(C) Addition of He gas at constant volume 

(D) All of these 


In borax bead test, which compound is formed? 
(A) Meta borate (B) Ortho borate 
(C) Tetra borate (D) Double oxide 


The normal boiling point of a liquid 'X' is 500 K. Which of the following statement(s) 
is/are incorrect for the following process? 


X (liquid) —— X (gas) 
(A) At 500 K and 1 atm pressure, AG 2 0 
(B) At 500 K and 1.5 atm pressure, AG = «ve 
(C) At 500 K and 0.2 atm pressure, AG - -ve 
(D) At 520 K and 1 atm pressure, AG = +ve 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. 


47. 


How many visible lines are emitted during transition from 5th orbit to ground state in 
hydroen emission spectrum? 


For the reactoin at 25°C 


A (g)* 2B(g) ——32C (9) + D(g) 
The intial concentratoin of B is 1.5 times the metal conc. of A. If at equilirbium, the 
concentration of A and D are equal. The equilibrium constant at 25?C is 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. Find the wavelength of light (in A) emitted by an electron during transition from n = 3 to 
n = 1 level in C? ion. Given Ry = 1.077 x 10’ m^ 


49. The sum of lone pairs on central atom of ЭР,, SFs and H20 is X. Calculate X/2. 


50. Іп Ма”, Mg”, АГ", O?, F~, СГ atoms. If x atoms have more radius as compared to АГ” 


then find X ? 
2 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


A function y = f(x) satisfies (x + 1).f'(x)-2(x?  x)t (x) = 9 vx >-1. If (0) = 5, then 


(x +1) 

f(x) is 
A) 3x45 P (B) 6x45 Lr. 

x +1 x1 
C) DES ез (D) EJ 

(x НЕ 1) х+1 
The relation А оп the set of complex numbers, defined by z,Rz, if and only if 4740 

Z tz, 

real, is 
(A) reflexive but not symmetric (B) reflexive but not transitive 
(C) symmetric but not transitive (D) an equivalence relation 


2 


If o. e [o 5) then the expression Vx? + x + LUE: 


is always greater than or equal to 


X +X 
(A) 2tana (B) 2 
(C) 1 (D) sec? a 


Let the function f(x) = x^ + х + sinx – соѕх +log(1+|x|) be defined on the interval [0, 1]. 
The function g(x) on [-1, 1] satisfying g(-x)- -f (x) is 
(А) х? +x + sinx + cosx —log(1+|x|) (В) =x? +x + sinx + cos x —log(1+|x|) 


(С) -x° +x +sinx -cosx +109(1+ |х|) (D) none of these 
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55. 


56. 


57. 


58. 


Let a=a,it+a,j+a,k,b=b,i+b,j+b,k and c=c,i+c,j+c,k be three non zero vectors 
such that c is a unit vector perpendicular to both a and b. If the angle between a and b is 


Ё а, а, а, 
UE b, b, Б, is equal to 
© ©з. “бз 
(A) 0 
(В) 1 
B 


(C) 4 (ai +аг +аз)(6: +b; +bs) 


(D) = (a? наз +аз) 87-52 +b3)(o? +03 +2) 


T COSX 
If = [rel (гэн (3eosx J aeos 1совх | sinxe then | equals 


(A) 74e cos B (B) 7Ve СӨ -sin 8| 
(C) 0 (D) none of these 


If x is real, then the maximum value of y = 2(a- x)(x +x? +b? | 
(A) a2 +b? (B) a2 


(C) ча? +b? (D) ava? +b? 


1 1 1 1 
If шлан сч qj T pin c clan h - 
tan ga an 1«(2)(8) ^ ^ ї+ (3)(4) | +tan 1«n(n«1) tan Ө, then Ө 
n n+1 
А) —— MEM 
A тү 
— ies 
n+2 n+2 
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60. 


61. 


62. 
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| 1-х 
хл = “201 then cos} ———_*——°____|(-1< x, < 1) is equal to 
2 X4X,X,......to infinite 


(A) -1 (B) 1 
1 

(C) x, (D) — 

Xo 

If f(x) =x*+2bx+2c* and g(x)=-x°-2cx+b? are such that min. f(x)> max g(x), 

then the relation between b and c is 


(A) no relation (В) 0<с< 2 

(С) | <|b| /2 (D) |e| > p] V2 
Bs 

Two unit vectors a and b having angle Ө between them. Now 0(0)- | f? (x).dx 
485 


and f satisfies the condition f(x)+f(y)= XTY vxycR (0). Then the fundamental 
Xy 

period of $(0) is 

(A) Not Defined (B) 

(C) 2л (D) 


Consider parabola у? = 40х, A circle 5-0 is drawn taking one of its focal chord as 
diameter. The extremeties of the focal chord being P, and P; 


(A) A point ‘P’ is taken on the circumference of S = 0, Then ZPPP, -3 


(B) x = 10 is a tangent to S = 0 

(C) Combined equation of the tangents at Р; and Р has (coefficient x?) + (coefficient y?) 
= —2 

(D) APPP, has its orthocentre which lies on it 
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63. 


64. 


65. 


66. 


67. 


The remainder when x -5* is divided by 24 is 
(A) 1 (B) 3 
(C) 5 (D) 23 


Let f be a function with domain [-5, 5] and let g(x) =|3x 4|. Then the domain of 


(fog)(x) is 


(C) Ё 1 (D) МОТ. 

Sum of maximum and minimum values of (sin" x) + (соз ' x) is 
137 д? x^ 

A В) -- 

e) 128 (B) 17 
17x‘ 137л4 

C D 

e) 16 (D) 128 


Number of solutions of the equation 3tanx + x? = 2 іп [o z) ‚аге 


(А) 0 (В) 2 
(C) 3 (D) None of these 


If the vectors 5-| апо, -12 fana) s tana, tana, me are orthogonal and 


Q 
tan — 


vectors a= (1, 3, sin2a) makes obtuse angle with the 2 axis the а. equals 


(А) (2n 1) x «tan 2 (B) (2n 4 1)x - tan 2 
(C) nx- tan! 2 (D) None of these 
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69. 


70. 
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The Real value of “т” for which the substitution y 2u" will transform the differential 


equation геу ЧУ +y* = 4х° into a homogeneous equation, is 
x 


1 
A) — B) 1 
(A) 2 (B) 
3 
C) = D) 2 
(©) 5 (0) 
Sign of (x -1)(x -3)(x- 4)(х–6)+10 is 
(A) Positive for all real values of x (B) Negative for all x eR 
(C) Can be positive, negative or zero (D) Can't say 


A parallelogram is constructed with its sides parallel to the asymptotes of the hyperbola 
x? - 2y* - 4x + 4y -2 - 0 and one of its diagonals is a chord of the same hyperbola. If 
the other diagonal passes through a fixed point (a, b) a,b eR then 


(A) а-р-4 (B) a-b-3 
a+b a-b 
(С) Уг=6 (D) Уг-6 
r=1 г=1 
SECTION – B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


File 


72. 


An urn contain 3 red balls апа п white balls. Mr. A draws two balls together from the urn. 
The probability that they have the same colour is 1/2. Mr. B draws one ball from the urn, 
notes its colour and replaces it. He then draws a second ball from the urn and finds 


probability that both balls have the same colour is >, The possible value of n 
is 
The 20" term of an arithmetic sequence is log,,20 and the 327 term is log,, 32. If 


exactly one term of the arithmetic sequence is a rational number which in lowest form is 


il eN)then(p«q)-  - 


Space for Rough work 
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SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. 


74. 


75: 


1 1 
If f:[0,1] +R is a continuous function satisfying [1(х)ах = “(Қу ах, then the 
0 0 


Wey be 
reciprocal of —f | — | is 
8 U 


Any chord of conic x? + у? + xy =1 passing through origin is bisected at point (р, а), then 


ptam equals 


Let z and о be complex numbers such that 2 + о =і and z^ +œ? = 1. If area of triangle 
formed by z, œ and origin is equal to A, then find the value of 10A°. 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION- A 


1. C 
Sol. Loss in KE = k;— кұ 


1 2 1 2 1 2 _ 
= 5 (40) x4? +-(60)(2)° -2(100)х(2.8) = 48 J. 


2. B 
Sol. Тһе charge q is completely closed by four identical given box. Therefore, the required 

flux = 2) --. 

€ 

3. A 
So. М-Ме” 

0.99 =1e™ = At= 253 

99 
ЕЭ 
In д9. 
50 sec =t= 
3, 
50In(2) 
=> 12 = 
In(100 / 99) 
4. А 
Sol. v, =-m*v, 
----х(-Бі)-ізі 
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5 B 
Sol. Ж; = r=4mm 
го d 
6. D 
So. 7t=fixB 
= (ІА)хВ 
7. С 
Sol. ү 
—> 0/4 
Before After 62 
Collision Collision бақ 
V2 
у 
2mv,cos 30° + m = mv 4440) 
V, -Y cos 30? 
сле. ЕМЕН ...(ii) 
v cos30? 
8 C 


So. P=p(g+a)h 


9. В 
Sol. At steady state. 
Rate of generation of A = Rate of decay of A. 


а = АМА 
q 
№, == 
> М A 
10. B 
Sol. x =2sin3t 
y =2-2cos3t 


sin? 3t + cos? 3t = 1 


11. A 


Bol eae 9M ууш Н 


= =—. 
d 10 


Maximum path diff. can be с. Hence, number of maximum will be 6. 


12. B 
Sol. Displacement method 
5-12) 8 D-u-u-30cm (И) 
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Зи = 2D (I) & D — 2u = 30cm 


And (9 y 
f D-u u 
=> f=20cm. 


13. A 
Sol. Inside water 
u = —20 ст 
f =—15 ст 
=> У--60 ст 
m= «ЖЕ —3 
u 
> n=3 
14. D 


19 
Sol т=- 10 


= = EJ seconds. 
20 


15. С 
Sol. The net resistance across the cell is decreased to R/2 hence the current delivered by the 
battery will increase while potential across R will remain same. 


16. D 
Sol. os =0 
BIS 
dé, _ 
dt 
17. A 
Sol. As à increases saturation current also increases. 
18. C 
Sol. AV= 8 = (Argi ОР 1н B (Bj) 
dt dt 2\2 
nR? 
АМ, = ——B 
AB 4 о 
19. А 
Sol. Applying momentum conservation in the direction of string 
mu“ =2mv > vy 
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Sol. 


21. 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


SECTION - B 


h - 2T cos 0 
rpg 


8 
Constraint equation 


SECTION - C 


00000.60 
=MR; - MR: 


00000.20 
| and Ic will be in opposite phases. 
Inet = її не lc 


20.6-0.420.2A 


00011.00 


S 
|- xl 
БЭ 
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Chemistry PART - II 


SECTION – А 


26. С 
Sol. Р=Кг504, О = Ва504, R = BaS, S = H2S 


27. В 
Sol. АС, = 2x25.1 8x 75.3 - (103.8 + 3 x 28.8) = 85.9 J/mole 


= AC, 


АН, = —28.136 kJ/mole 


28. B 
Sol  HIn———H'-In* 
2 ИШИ 1 н“ |[base] 
* [Hin] (Аса 
f [Acid] 
or, H Ї Нэгэ 


“Ках75 3х107%х75 
2025 0 25 

(3х10%|х25 
For 75% blue, СИ ae 


The change in pH = 5-4.05 = 0.95 


For 75% red, |Н” | - 9x10-5; pH = 4.05 


=1%10;pH=5 


29. С 
Sol. і is independent of concentration of reactant for 1% order reaction 


30. A 

Sol. (A) As we know that, 
Resonance energy = AH? (observed) — AH? (calculated) 
= (50.4 — 232.6) kJ / mol = — 182.2 kJ тог! 


31. B 
Sol. Іп case of weak acid heat of neutralization is greater than — 13.7 KCI / mole because 
extra energy is required to dissociate the acid. 


32. D 

Sol. Sulphur forms two sigma bonds with two lone pairs. 
33. B 

Sol. An -3- Ap =3А, 


e 


n-factor of МоСІ2.КСІ.6 H20 = З. 
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34. 
Sol. 


35. 
Sol. 


36. 
Sol. 


37. 
Sol. 


38. 
Sol. 


39. 
Sol. 


40. 
Sol. 


41. 
Sol. 


42. 
Sol. 


43 


Sol. 


44 


Sol. 


C 
HCOOH is stronger than СНзСООН. Hence the solution of HCOOH will contain more 
no. of ions than that of СНзСООН. 


A 
Aliphatic amines are stronger base than aromatic amines 


B 
In (B) the NH» group which is at a larger distance from the COOH group, should be more 
basic it should accept H* ion from acid. 


B 
One Ма” is removed and remaining three(effective no. per unit cell) are present. 
C 
In cyclopentadienyl anion, each carbon is sp? hybridized 
H 
H © `H 
H 

D 
ЕС, = E% > 0 (due to 1 M concentration of ions) 
D 

x” 

„гё 
В 


Halogen atoms except fluorine form compounds with valency 1, 3, 5 and 7. 


C 


The fraction is £ 


C 

Increases in pressure or addition of C affect the second equilibrium hence concentration 
of A» changes which further affect the first equilibrium. Addition of inert gas at constant 
volume does not affect the equilibrium 


A 
Na,B,0,.10H,O — Wo Na;B,O, --209 ,2Маво, t B;O, 
Sodium 
metaborate 
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45 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 
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В,О, +CuSO, ——o CuOB,O, + SO, 
i 


Cu(BO,), (blue) 
Copper metaborate 


D 
At normal boiling point (500 K), the following equilibrium exists between the two physical 
states at 1 atm. 
X (liquid) = X (gas) 
For the equilibrium AG = 0 
If the pressure increases the change shifts to backward direction for which AG = «ve. 
If pressure decreases the change shifts towards forward direction, for which AG = -ve. 
If temperature increase, the change will proceed towards forward direction, for which 
AG - -ve. 


SECTION - B 
3 
552,452,32 


4 
A(g)* 2B(g) ——32C (9) + D(g) 
a 1.5a 0 0 
(а-х) 1.53 — 2x 2x 2x 
Now, а- х = х 

= X = а/2 


SECTION – С 


00028.66 


1 409x107 x36 LR 
2 1 9 


00001.50 
SF, lp = 1 


SFe lp =0 

Н:О lp = 2 

00002.50 

Ма”, Mg**, O”, F7 & СГ will have more radius 


So, ~=2.5 
2 
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Mathematics PART - Ill 
SECTION- A 
51. B 
Ed: 00222 i HET 
x41 (x +1) 
IF -e -2хах ex 
2 dx 
=> f(x).(-e* |= 
0) | | er: 
2 1 
f prp = 
= (x) Х-1 
At x = 0, f(0) = 5 
=> C=6 
6x+5 2 
f = .e* 
( ) | х +1 | 


Hence, (b) is the correct answer. 


52. D 
Sol. Clearly, R is reflexive and symmetric. 
Let z,Rz, and z,Rz, 


= 272 ig real, say k 
2, +Z, 
and 222 is real, say | 
2 +23 
Now: 71-2; z, 1%К 
Z “2; 2, 1-К 
ana 2-2 1,22 13! 
Z, +Z; z, 1-і 
Thus, z (tkt) 
z (i-k-I) 
z-z; (k)t«)-(1-k)(1-1) 
— = 
2,%2, (1+k)(1+1)+(1-k)(1-I) 
which is real. 
53 A 


Sol. Since A.M. > G.M., We get 


1 ue tan? a R tan? x 
—|VX°+X+ > X +X x =|tana 
Ц ere Vx? +x | | 


54. B 
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55. 


Sol. 


56 


Sol. 


57. 
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All the function in (a), (b), (c) are defined on |-1, 1]. Let 


g(x) =-x* + x + sinx + cos x -log(1- |х|). (The choice of g is clear as x^,cos xlog(1+ |х|) 
are even function and x,sinx are odd function). Then 


0(-х)--х” -x = sinx + cosx -log(1« |x|) =—(x? +x + sin x — cos x +100(1+ |х|)) = -t (x). 


C 
According to the given conditions, с? +с2 «c; = 1, a.c - 0, b.c =0 and 
43. cos Z- —— атар, + ab, 
2 6 Jara +a? db? +62 +b? 
Thus ас, +а,с, +а,с, =0, b,c, +0,с, +b,c, -0 апа 
С жайға?) (62 +62 +02) =ар, +a,b, ғар, 


2 
a b, с) |, а, а, |а, b, с, 


Now, ja, b, c, =|b, b, Б, |а, b, с, 
а, D с, (с, Cy 6/8, Dy с» 


а? +a; +a ab,+a,b,+a,b, ас, +а,с, +а,с, 
= ар, + a,b, + a,b, b? +62 +02 b,c, +b,c, + b,c, 
ас, +а,с, -а,с, b,c,+b,c, +b,c, с? +с5 + с5 
af +а;+а5 a,b,+a,b,+a,b, 0 
= ар, + a,b, + a,b, b? +62 +62 0 
0 0 1 


(а? +а2 + аз )(0? +bé +02) (а, + a,b, + a,b, ) 

= (a? +a? +af)(b? 02-:2)-2(ай + af хай (b? e bie bi) 
-ү(8 харна (НЫ ebd) 

р 


1 | -12 oW . 
Put —cosx =t, so that -sinxdx -2dt and I= f e" (2sint + 3cost)(-2)dt 
2 1/2 


As e" sint is an odd function, and е! cost is an even function, 


1-1 2f е cost dt =12e' cost)” +1 2f е sintdt 


\=12| Vecos 3-1] 126! білі? -12[ е cost dt 


0 


onm [nd] 


A 
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Sol. 


58. 


Sol. 


59. 


Sol. 


Let t2 x - үх? +b? 
xd 1 _ vx? +b? -x 
Ї х+ух? +b? b? 

2 2 


2 t-> =2x and t+ -г eb 

2 
Thus 2(a- x) pce зы) - (2a - t |) 
= 2at -t° +b? =a? +b? – (а? – 2at -t*) 
-а «b? - (аі) 
Therefore, y -2(a-x)[x « V +b?) а? tb. 


Hence, the maximum value of y is а? +b*. This value is attained at t=a or 


(а? -*) 
хаг 
2а 
С 
E 1 ac di Sh 
ын Tann) ^ 1+n(n+1) 


= tan ' (n 4 1) - tan” (n) 
So that L.H.S. of the given equation is 
tan, 2=tan: '1+1ап 3 fan 2-4 * tan! (n - 1)- tan 'n. 


= tan" (1-1) - tan 1 - tan" ‘neal 
1+(n+1) 
fade Н 
n+2 
So that tan” — — =tan'9=0=—_. 
n+2 n+2 


C 


Let x, 2 cos6, then x, = 50 +cos 0) =cos х, =cos[ 28) X; СЕ апа 50 


оп. 
1-х 
XX X ВЕ to infinite 
Е sind 
Е 0 0 0 "e 
COS —COS 7; ......COS — ...... infinite 
2 2 2 
2sin сов © 
2 


Ө Ө 0 ИГЕ 
COS — COS — .....COS — ..... infinite 
2 2 2" 
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60. 


Sol. 


61. 


Sol. 


62. 


11 


2° sin 5-008 5, 
Е 0 0 оа 
COS, COS ries COS -.... infinite 
2 2 2 
2" sin; sin. 1 
-im — = ime p 
COS т 9n cos п+1 
2 2 2 
41-х 
So that cos EE -0080-Х, 
X, X.....inf 
D 
We have f(x) = x* + 2bx + 2c* = (х +b) #26" —b* 
=> minf(x) =2c* -b° 


Also g(x) =-x* - 2ex +b” 
=b? +c?-(x+c) 

SO max g(x) =b* +c? 

Since minf(x)» maxg(x), 

50 2c? - b? » b? «c? 

=>  c'»2b'-le|» V2 pp. 


D 
a-1-b 
sin? Ө 
&(6)- | f'(x)dx 
-cos?0 
2x 1 
2t(x)- 7 ==) 
sin? Ө 1 
ша age j 


_1 sin? Ө 
-| X M 
- (-cosec*0) A (вес? 0) 
= —cosec?0.sec? Ө 

-4 

§) =—~— - -4cosec*20 
e(9) sin? 20 
Fundamental period is B 


D 
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Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


x =-10 is the directrix of the given parabola. Hence the circle S = 0 will touch it. P,P, is 
the diameter. So ZP P Р, =90° and hence APPP, is right angled and its orthocentre is 


point P. 


Tangents at extremeties of focal chord are perpendicular. Hence in their combined 


equation (coefficient х2) + (coefficient y*) = 0. 
C 

55 is an odd natural number. 

шав еркшдш р 

тем 

х =(24+1)".5=5+a multiple of 24 

Hence Remainder = 5 


B 


f(g(x)) =f ([3x + 4|) 


-5<3х-4<5 

Хе E d 

D 

y = (sin^ xj + (cos x) 

dy 4(sin" x} 4(cos^ x) 


dx /1-х/ 1-x* 


=> sin'x=cos'x 


-Х- 


4 
164 нгийн =. (Maximum) 


Let f(x) =3tanx « x =2 
Then f'(x)=3sec* x +3х? >0 


Hence f(x) increases. 
Also #(0)= -2 and (о 
So, by intermediate value theorem, f(c)=2 for some сіп [o 3 


Hence f(x)=0 has only one root. 
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67. 


Sol. 


68. 


Sol. 


69. 


Sol. 


70 


Sol. 


13 


B 

b.c =0 

tana = -2,3 

tana =—2 

>a — 2" or 4^ quadrant 
tana = З 

— a — 1% ог 3 quadrant 
Now, 

a, k <0 

sin2a <0 

(2n -1)т« 2а < 2пл 


(20-1)m | сад 


a. > 2"? quadrant 
or, tana =-2 


or, а = (21+ 1t) - tan'2 


C 

y =u" 

ду. mum du 
dx dx 


The given differential equation becomes 2x*u". mu 


du 4х -џ*" 


or — = 
dx 2mx*x?™"! 


AITS-CRT-II-PCM(Sol.)-JEE(Main)/20 


- du 
m рат = 4x9 
Х 


For homogeneous equation, degree should be same for numerator and denominator, 


hence 6-4т-4а2т-1-т-2 


А 
(х2 -7x « 6)(x* -7x 12) - 10 


Taking first and last terms together and middle terms together. Now make quadratic in 


X*-T7xet. 
We get, (t+6)(t+12)+10 
=t?+18t+82 
D=-4<0 


Hence value is always positive Vx eR. 


C 


Second diagonal will pass through the centre of the hyperbola. 
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SECTION - B 
71. 1 
Sol. Inthe 1% case, 
E п 6 4 n(n —1 
P (they match) = s eU 2 6+n(n-1) = 1 
"3C, 2 (n+3)(n+2) 2 
= 2(1 -п+6) = +50 +6 


—n-7n«6-20 

>n=1o0r6 

In the 2" case, 

3 3 n n 5 
x + x = 

n+3 n+3 n+3 n+3 8 

Solving, n? –10п +9 = 0 


ӘӘ S. otl. (қаламына (ii) 
From equation (i) and (ii), n = 1 

72. 9 

Sol. Given, 
at+19d=l0g,,20 ......... (1) 
а-314-100,32 ...... (2) 


(2) - (1) 

32 
1285890лаа "16901953 
12d = 4log,, 2-1 


Again (2) + (1) 
2a + 50d =log,, 640 = 6log,, 2 +1 


lo 42. 817507 — (B) 
: D Е ae — 36d--3- 4a «100d- 2 
4a4 64d- 5 
a+16d= 2 
——— 4 
17" term 
Hence, 17" term is rational and its value is i- P. (p+q)=9 
q 
SECTION - С 


73. 00000. eo 


Sol. Given jt) -1- (их ?)) dx 
) 


Consider, |, = f(t) “ах 


0 
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Put x? =t > 2xdx = dt 


1 4120 dt 


-. Equation (1) becomes 


So, reciprocal of (2) =2 


74. 00000.12 
Sol. Given curve is ellipse having centre (0, 0). All chords of ellipse through origin are 
bisected at origin 


->р-4-0 
75. 00001.87 
Sol. Given,z+@=i .... (1) 
апа 22 + 02=1  .... (2) 
From (1), оп squaring we get 
Zz? +@°+2z@=-1 = 14+2zm=-1 [Using (2)] 
——zw--1 0) ын (3) 
Now, let us consider a quadratic equation in x whose roots аге 2 and о. 
= х°—1х-1=0 
ЖУ +4 1343 
2 2 
P (0, 0) 
Let Х 
i+ V3 i- V3 
0 = 1----- 
2 2 
m (58 
Q 2 
2 
0 0 1 
So, ar.(APQR) = 1 v3 T 1 23 КЕШКЕ КЕ 
2|2 2 2 4 4 
-Уз 1 1 
2 2 
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ALLINDIA TEST SERIES 
CONCEPT RECAPITULATION TEST - Ill 
JEE (Advanced)-2020 


PAPER - 1 


Time Allotted: 3 Hours Maximum Marks: 183 


General Instructions: 


e The test consists of total 54 questions. 


e Each subject (PCM ) has 18 questions. 


e This question paper contains Three Parts. 


e Part-I is Physics, Part-II is Chemistry and Part-III is М athematics. 


1. 


Each Part is further divided into Two Sections: Section-A & Section-B. 


Section-A (01- 7, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial Marks +1 for each correct option provided no incorrect option is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (11), (II) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (ili) and (iv). Column 3 will be with 4 rows 
designated (Р), (0), (В) and (S). Each multiple choice question with 4 options has only one 
correct answer and carries 43 marks for correct answer and - 1 mark for wrong answer. 


Section- B (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries 43 marks for correct answer. There is no 
negative marking. 
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Physics PART -| 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


An L-C-R series circuit with 100 © resistance is connected to an ac source. When only the 


T 
capacitance is removed, the current lags behind voltage by x When only the inductance is 


T 
removed, the current leads voltage by FR Then 


(A) Inductive reactance is 100 Q 

(В) Capacitive reactance is 100 О 

(С) Impedance of L-C-R circuit is 100 О 

(D) Maximum potential difference across inductor is equal to maximum potential difference 
across capacitor when all are connected in circuit. 


When a monochromatic point source of light is at a distance of 0.2 m from a photoelectric cell, the 
cut-off voltage and the saturation current are respectively 0.6 V and 18.0 mA. If the same source 
is placed 0.6 m away from the photoelectric cell, then 

(A) the stopping potential will be 0.2 V 

(B) the stopping potential will be 0.6 V 

(C) the saturation current will be 6.0 mA 

(D) the saturation current will be 2.0 mA 


А wave disturbance in a medium is described by у(х, г) = 0.02 соң 50 + z) cos(10mx) 


where x and y are in meter and t is in second. Then 
(A) First node occurs at x = 0.15m 

(B) First antinode occurs at х = 0.3 m 

(C) The speed of interfering waves is 5.0 m/s 

(D) The wavelength is 0.2 m 


A planet of mass m moves along an ellipse around the sun of mass M (the sun is at one focus) so 
that its maximum and minimum distances from the sun are л and re and velocities at these points 
are vi and ve respectively. Then 

(A) уул = Volo 

(B) total energy of planet is always constant 

2GM(r,r, ) 


(C) angular momentum of planet is m 
(r, T rp) 


(D) var, = Var 


Space for Rough work 
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In the given circuit, 

(A) current flowing through the 10Q resistor is 2.36 A when 
key is open 

(B) Net charge on capacitor is 4.8 рс when key is open 


(C) Net charge on capacitor is 4.8 uc when key is closed 


(D) current flowing through 10Q resistor is 2.7 A, when key is 


closed 100 


A solid block of mass 2 kg is resting inside a cube as shown in 
the figure. The cube is moving with the velocity v = 5ti +2] 
m/s (t is time in second). The block is at rest with respect to the 
cube and coefficient of friction between the surfaces of cube and 
the block is 0.6. Then (g = 10 m/s?) 

(A) force of friction acting on the block is 10 N. 

(B) force of friction acting on the block is 4 N. 

(C) the total force exerted by the block on the cube is 14 N. 

( 


) 
D) the total force exerted by the block on the cube is 1045 N. 


A sample of gas follow process represented by PV? = constant. Bulk modulus for this process is 
B. Then which of the following graph is correct? 
(A) B (B) B 


2 Ж 


| 95 Г > \/ 


>T > \/ 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


A body of mass M and radius R released from the top M,R 
of inclined plane of length L. If friction is sufficient to 
prevent slipping. Then column — 1 represent shape of 
rigid body, column - 2 represent friction acting on rigid 
body and column — 3 time to reach of bottom of Incline 
plane. Answer the following:- 


37 
Л 
Column - 1 Column – 2 Column - 3 
() | Solid sphere () | mg (P) | [гог 
5 Y 3g 
(II) | Disc (ii) | 6mg (О) | [Бос 
(II) | Ring (iii) | 6mg (R) 51. 
5 {з 
(IV) | Hollow sphere (м) | 3mg (S) | һа 
8. Choose the correct alternative which will take maximum time to reach at bottom of incline 


(A) (I)(ii)(P) 
(С) (IV)(i(P) 


(B) (II)(iv)(P) 
(D) (III) (iv) (P) 


Space for Rough work 
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9. Combination which takes minimum time to reach at the bottom of incline 
(A) (II)(i)(S) (B) (IV )(iii)(S) 
(C) (1)(ii)(S) (D) (IIl) (iv) (S) 
10. Pick the correct combination 
(A) (1I) (i) (О) (B) (IV) (iii) (R) 
(C) (IV) (ii) (Q) (D) (II) (iii) (R) 


Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


A charged particle (elelctron or proton) is introduced at the origin (0, 0, 0) with a given initial velocity 


v, electric field E and magnetic field В аге given in column |, 2, 3 respectively. The quantities Eo, Bo are 
+ve in nature. 


Column - 1 Column - 2 Column – З 
() | Electron with ( |Е-ЕК (P) | B--Bji 
y-2Bj 
B, 
(M) | Electron with (ii) Е- -E,j (Q) | B- B,i 
233 
В, 
(IIl) | Proton with (i) | Ё--Е/ (R) | B- B,j 
V -0 
(IV) | Proton with (iv) | E- E,i (S) | B=B,k 
үз ы 
B, 
11. In which case particle will move in a straight line with constant velocity. 


(A) (Il) (iii) (S) (B) (ІМ)()(5) 
(С) (11) (і) (В) (D) (I)(iii)(P) 


Space for Rough work 
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12. 


13. 


In which case particle describe a helical path along +Z direction. 

(A) (II) (ii) (R) (B) (IV) (ii) (R) 

(C) (IV)(i)(S) (D) (II) (iii) (P) 

In which case, would the particle move in a straight line along —ve direction of y — axis. 
(A) (IV)(ii)(S) (B) (Ill)(ii)(P) 

(C) (II)(iii) (О) (D) (II) (ii) (R) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


15. 


An infinitesimally small bar magnet of dipole moment M =1 A-m? is pointing and moving with the 
speed v = 1m/s in the x-direction. A small closed circular conducting loop of radius a= 1cm and of 
negligible self-inductance lies in the y-z plane with its centre at x = 0, and its axis coinciding with 
the x-axis. The force opposing the motion of the magnet when x = 1m is found to be 4y x 1072 М. 
The resistance of the loop R= 100. Find the value of y. 


A slightly tapering wire of length L = 8 m and end radii = Б 
а= 1 mm and b = 4 mm is subjected to stretching 
forces F = 10°N as shown in Figure. If Y = x x 10" 
N/m? is Young's modulus, calculate the extension 
produced in the wire. (x? = 10) 


Space for Rough work 
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17. 
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Find the electric flux (in SI unit) crossing the wire frame ABCD of AN 
length /= 1m width b and whose center is at a distance OP = d (=b/2) 29 
from an infinite line of charge with linear charge density à = 7/18 x 107 B 
? c/m. Consider that the plane of frame is perpendicular to line OP. d 
O PET 
l 
х | 
С 


In the given tube a liquid of density pis filled. If 
the acceleration of the tube towards right 
direction such that no liquid will falls out of the 


tube is 18. Find the value of n 


27 


А rod of mass М = 3 kg and radius 5 cm rests on two | | | 
parallel rails that are d (10 cm) apart and L (2 m) long. 
The rod carries a current | = 50A (in the direction shown) | | 
and rolls along the rails without slipping. If it starts from 
rest at one end. And a uniform magnetic field of 
magnitude 0.4T is directed perpendicular to the rods and 


the rails. It leaves the rail at a speed of K m/s. Find K. 


Space for Rough work 
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Chemistry PART - Il 


SECTION - А 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Which of the following reaction(s) is/are not feasible? 
(A) Cl NaNH, МН, 
------- 
NH,(I) 
(B) Cl NH2 
Н.С 
Hac СНз мамн, ° БЕ 
-------> 
NH, (I) 
HC сн; НС сн; 
(С) Вг NH» 
НС 
H30 мамн,  ? 
—————À 
NH,(I) 
сн; CH3 
CH3 HC 
(D) Cl Май 


-------> 
NH.(I) 


Space for Rough work 
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In which of the following reaction(s), product formation takes place by Hofmann rule? 


(A) eee (B) Br  CH,ONa/A 
204 = == но “ү ------> 
сн; СНз 
(9): Hae (0) (СН,),СОК/А 
- А Br ————— E 
, | OH —— но YT 
N сн; 
/ N 
H3C CH3 


An electrochemical cell is made by combining two half cells 

(X) AgNO3(0.05) M ) | Ag(s) and 

(Y) AgNO3 (0.01) М) | Ag(s) 

Choose the correct statement 

(А) The Egg can be increased if concentration of AgNOs in half cell X is increased 
(B) The Egg will increase if concentration of AgNOs in cell Y is increased 

(С) The Е-е) will increase if concentration of AgNOs in cell X is decreased 

(D) The Е-е) will increase if concentration of AgNOs in cell Y is decreased 


For a sample containing Ог апа 502 mark out the correct statement(s): 

(A) At same temperature average speed of Ог is greater than that of 502. 

(B) If absolute temperature of Ог is half to that of SO» gas than the speed distribution curves will 
be different. 

(C) At same temperature & at lower speed, fraction of molecules of SO» will be greater than that 
of Os. 

(D) At same temperature & at higher speed, fraction of molecules of O2 will be greater than that 
of 502. 


Which among the following have square planar geometry? 
(A) [Ni(CO),] (B) [Cu(NH,),]** 
(С) ІРҚМН,); СІ, (D) ММ), 


Space for Rough work 
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24. 


25. 


1 mol of NH gas (y=1.33) at 27° С is expanded reversibly under adiabatic conditions to increase 
volume 8 times the initial volume. Correct option(s) is/are 


(A) final temp. = 150 K (В) work done = -400 cal 
(C) final temp. = 250 K (D) work done = -900 cal 


Which of the following statement is correct about the compound of Xe? 
(A) З mole ХеРд on hydrolysis gives 2 mole ХеОз and 1 mole Xe 


(B) ХеОҙ + XeOF4 —> product (having see-saw shape) 
(C) with АБЕ , both ХеҒд and XeFg act as Lewis acid 
(D) with SbF5 , both XeF» and ХеҒд act as Lewis base 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 (compound) Column - 2 (test) Column - 3 (properties 

(1) (СНз) 2 CH — OH (i) +ve iodoform test (P) strongest C – О bond 

(П) СНз — СН>- OH (ii) turbidity with Lucas reagent | (Q) evolves СОгоп oxidation 
in 2 min. followed by heating with 

soda-lime 

(ШІ) (CH3) 3 C - OH (iii) violet colouration with (R) most acidic 
neutral FeCls 

(IV) (р-МО2) Ph ОН (iv) blue colour in Victor — (S) least acidic 
Meyer test 

26. Correct match among the following: 


27. 


(A) (D) (iv) (Q) (B) (IV) (iii) (R) 
(С) (Il) (i) (S) (D) (1) (ii) (P) 


Correct match among the following: 
(A) (1) (iii) (R) (B) (IV) (i) (Q 
(C) (II) (iv) (P) (D) (1) (ii) (S 


ema 


Space for Rough work 
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28. Correct match among the following: 
(A) (1) (iv) (Р) (В) (IV) (ii) (S) 
(C) (0) (i) (Q) (D) (HI) (iii) (R) 
Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 
Column —1 (cation) Column - 2 (group reagent Column - 3 (appearence) 
(І) Без (i) H2S іп presence of HCI (P) reddish brown precipitate with 
K4[Fe(CN)g] 
(1) Nit? (ii) NH4CI in presence of МН:ОН (Q) blue precipitate with 
K4[Fe(CN)g] 
(Ш) Cut? (iii) (МНа)>СОз in presence of NH4CI (R) red precipitate with dimethyl 
and NH4OH glyoxime in alkaline medium 
(ІМ) Ва”? (iv) H2S in presence of NH4OH (S) apple green colour in Bunsen 
flame 
29. Correct match among the following: 
(А) (1) (i) (P) (B) (IV) (ii) (S) 
(C) (11) (ім) (R) (D) (11) (iii) (Q) 
30. Correct match among the following: 
(A) (I) (iii) (S) (B) (IV) (ii) (R) 
(С) (11) (ім) (Q) (D) (10) (i) (P) 
31. Correct match among the following: 


(A) (1) (ii) (Q) (B) (IV) (iii) (P 
(С) (11) (i) (R) (D) 01) (iv) (S 


wwe 


Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. A 0.001 molal solution of a complex [MAg] in water has the freezing point of —0.0054*C. 


Assuming 100% ionization of the complex salt and Ky for H5O = 1.86 km", what is the ratio of 
observed and expected osmotic pressure? 


33. How many number of maxima's in radial probability function curve of a 5p orbital? 


34. In Hall — Heroult process, to obtain 4 kg of aluminium, how much amount (in kg) of graphite is 
approximately consumed? 


35. How many moles NHs must be added to 2.0 litre of 0.80 М AgNO» in order to reduce the Ад” 
concentration to 5 x 108M. ( Given : Krof [Ag(NHs)2*] = 108) 


36. Glycine, Alanine and Phenyl alanine on combining can form how many dipeptides? 
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Mathematics PART - Ill 


SECTION-A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


Let f : R > R, such that f"(x)—2f'(x)+f(x)=2e* апа f'(x)>0 v x e R, then which of the 
following can be correct 


(A) |f(x)|=-f(x), Vx eR (В) |f(x) |= f(x), VX eR 
(С) f(3) =—5 (D) 83) 2 7 

(a x b).(c x d) is equal to 

(A) a{bx(cxd)} (B) {(axb)xe}.d 

(С) (a.c)(b.d) – (a.d)(b.c) (D) (dxc).(bxa) 


Let |f(x)|<sin* x, V x ER, then 
(A) f(x) is continuous at x = 0 


) 
x) is differentiable at x = 0 
x) is continuous but not differentiable at x = 0 
If the reflection of the line az +аг = О in the real axis is az+a@z=0 inthe simplest form then 
(А) æ +a is purely real (В) —=— 


a 
(С) са =аа (0) а-а ів purely imaginary 


Space for Rough work 
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41. Let A = [ai] where aj = иу; 1<і<п апа і< ј<п и, v, eR satisfies А? =16A then T, (A)is 
(T, = Trace of matrix) 
(A) 2 (B) 4 
(C) -2 (D) -4 
4 
42. If (1+ ax bx?) = Ay ax aux +........ +a,x° where a,b,a,,a,,4,.....à, € В such that 
р A; % 
a,+a,+a,#0 апаа, a, a,|-O then 
Ay: Ag AER 
(А) а, =a, ға, (B) a, =a, =1 
5 
С) a, =a, =a, =4a D) Б--- 
(C) a, = 4, =a, Б 25 


43. A parabola touches the bisectors of the angle obtained by the lines х+2у +3 =0 апа 
2x * y - 3 «0 atthe point (1, 1) and (0, -2). then 
(A) The focus of parabola is (5 2) 


(B) The focus of parabola is (-2, 3) 
(C) The equation of directrix is 3x+y+4=0 


1645 


3 


22 


(D) The length of latus rectum is 
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options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 


three columns of the following table. 


f(x) =x +109, x - xlog, x, x e (0, œ). 


List | contains information about zero of f(x), Р(х) and f' (x). 
List || contains information about the limiting behavior of f(x), Р(х) and f(x) at infinity 


List Ill contains information about increasing/decrasing nature of f(x) and Р(х) 


Column - 1 Column - 2 Column - 3 
(1) f(x) = 0 for some x є (1, е?) (i) lim f(x) =0 (P) | fis increasing in (0, 1) 
(I) | f'(x) 20 for some x e (1, e) (ii) | lim (x) = = (Q) | fis decreasing іп (е, е?) 
(П) | f'(x) 20 for some x e (0, 1) (i) | limf'(x) =0 (В) |f is increasing in (0, 1) 
(IV) | f"(x) =0 for some x e(t, e) (iv) | limf"(x) - 0 (S) |f is decreasing in (e, e°) 


44. Which of the following option is the only CORRECT combination? 


(A) (IV) (i) (S) 
(C) (III) (iv) (P) 


(B) 
(D) 


(1) (ii) (R) 
(1) (iii) (S) 


45. Which of the following option is the only CORRECT combination? 


(A) (11) (iii) (Н) 
(C) (IV) (iv) (S) 


46. Which of the following option is the only INCORRECT combination? 


(A) (II) (iii) (P) 
(С) (1) (iii) (P) 


(B) 
(D) 


(B) 
(D) 


(1) (i) (R) 
(1) (ii) (Q) 


(1) (iv) (Q) 
(11) (i) (R) 
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Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 Column -3 
(I) | Minimum value of () | M=1 (P) | z-2-3if -[z- 4-3if =M 
1 IZ -E-3f «E eil | represent the equation of circle with 
3L least radius 
(I) f If |z-2-2i|<1. Then (i) | M=4 (0) | z-2-3i|-|z - 2 i| - M 
minimum value of represent an ellipse 
102. 4|= М 
2 
(I) ||2-2-(-5, (i) | М=10 (8) | 2-2 
Maximum value of 2 - z,| 1 
E +9- 7i -M represent equation of bisector 
(V) | If (м) | M=3 (5) o(1+o)" +07 (өвс | +(-1)" -0o0 
4 
2--|-2 
2 is cube root unity 
Maximum value of 121] LM 
(where [.] denotes the 
greatest integer function) 
4T. Which of the following option is the only CORRECT combination? 
(A) (1) (ii) (S) (B) (I) (iii) (P) 
(C) (1) (iii) (Q) (D) (1) (іі) (Q) 
48. Which of the following option is the only CORRECT combination? 
(А) (11) (ii) (P) (В) (11) (i) (R) 
(C) (1) (i) (S) (D) (1) (iv) (В) 
49. Which of the following option is the only INCORRECT combination? 
(A) (111) (ii) (S) (B) (11) (ili) (R) 
(C) (10) (0 (P) (D) (10) (ii) (P) 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


2 2 
50. If two pts P and Q on the hyperbola eT whose centre is C be such that CP is 
perpendicular to CQ and a < b, then = "сг 28 (о, В have no common divisor) then 
о-р-150- 
51. Two numbers of integral points on the hyperbola х2-у?- (2000) is a. (An integral points is a 


point both of whose coordinates are integer). Then xs = 


52. The graph of x*+y?+6x-—24y+72=0 and х”-у-6х-16у-46-0 intersect at four points. 


Sum of the distance of these four points from the point (-3, 2) be a, then 26 = 


53. Let (x? + px? + 2x — 5)'9 (x? + qx — 41)8 (х^ — x? + x — 7)6 = х9 + 391х9 + аоѕх9 ама... ах 
ao be an identity, where p, q, ags....ao are integers. Compute the smallest positive value of p. 


54. f(x + 1) = (-1)*! x — 2f(x) for x e N and f(1) = f(1986). Compute the sum of digit of numbers 
(f(1) + ҚО) +...... Қ1985)) 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION - A 
1. ABCD 
Sol. X, =X, = А 
2. BD 
Sol. Stopping potential will not change. 
loc = 

3. CD 

2n 
Sol. К-10л--- 

А 

о = 50n 
4. АВС 
Sol. Angular momentum of the planet about the sum is constant. 
5. ACD 
Sol. When K is open, circuit is balanced wheatstone 
ын 20x40 14-700 
20-40 3 
i= 9 2.36 А 
R 


Now when key is closed 
We get 
8l, +12(1, -1,) - 40(l'-1,)- 0 ...... (i) 
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2l, -12(4 -1,)=-10 аш (ii) 
8,412(l-1,)-10 255 — (ii) 
solving(i), (ii)and(iii) 


| = 2А, l'2 2.7А, 1, = 1А 
Непсе, 
Charge оп capacitor = 4.8 ис pA 
100 
l 
55V 
6. AD 
Sol. ч Friction is static in nature. 
f =10N 


Normal contact force = mg 


Sol. B-- dp and PV? = constant 


v*dp + P(2V)dv = 0 
vdp = —2pdv 

уар |. 
PS 


“.B=2P 
Similarly we can do for others. 


-2Р 


8. р 
Sol. If | = CMR? then 
. Qsino 
ЗЭС 
, - omgsin® 
1-0 


БОГ 
2 а 


апа 


for solid sphere, c = 2 
2 
for hollow sphere с- = 


for disc sphere с = 


m|— 


for ring sphere c = 1 
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9. B 
Sol. If | = CMR? then 
. Qsino 
Ye 1-С 
р. Cmgsine 
= TT 


Аа ыра a 
2 a 


and 


for solid sphere, c = 2 


for hollow sphere c = 2 
Е 

2 
for ring sphere c = 1 


for disc sphere c = 


10. B 
Sol. If | - CMR? then 
. Qsino 
ын 1-С 
į тіп 
1-С 


= аы 2L 
2 a 


and 


for solid sphere, c = 2 


for hollow sphere c = 2 


for disc sphere c = 1 


2 
for ring sphere c = 1 
11. A 
Sol. Use Lorentz force 
F=F,+F, 


F =qE+q(VxB) 


12. С 

Sol. Use Lorentz force 
F=F,+F, 
F=qE+ a(V x B) 

13. D 

Sol. Use Lorentz force 
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SECTION - B 
14. 9 
Sol. Field due to the bar magnet at distance x (near the loop) 
_ Ho 2M 
4n x? 


2. Ho 2M 


=> Flux linked with the loop : $ = BA = xa 
4n x? 


аф ир 6nMa^ dx _ һо блМа?, 
dt 4n xí dt 4r x^ ` 


Emf induced in the loop : e = 


2 
— Induced current : i= 9—Ho.6xMa 
Н 4л Ryt 
Let F = force opposing the motion of the magnet 


Power due to the opposing force = Heat dissipated in the coil per second 


2 2 гү? 
=> Ру= PR = pets = {Ho} „| SMa eae 
v 4n Вх“ v 


- з =36x102N . у-9 


4| Rx? 
15. 2 
Sol. Consider a small element of width dx, radius r situated at a distance x from A. The gradient in 
radius is uniform. Let it be k. 
b-a 
() 


If ris the radius of the elementary portion at ef and (r+ dr) at gh, then 


dr 
k= —... (ii 
т (il) 
aa Bn ... (ii) 
ак L 
dx = ar 
k 
If di is the extension produced in length dx due to stretching force F using the relation 
F 


A FL 
Y= —- AL = — 
ho AY 


L 
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di 22 
nr*Y 
- - since dx = 22 
nr^Yk k 
The variable on R.H.S. is r which varies from ato b. 
b 
-. Total extension produced = | di- | хо 
алг ҮК 
2228 а ЕТ 
—oxYk2r? —— nYk|r], 
-E zu 
лүк |a b 
_ F(b-a) 
nYkab 
But k= ва 
ГА 
= FL = 2 mm 
nYab 
16. 5 
Sol. Flux through the element of width dx as shown in figure is 
2-2 a 
9-1 Eds, Е=———^——— апа ds = Idx 
2n£gd sec Ө 
b/2 
oz | à  cos0 Idx 
25 2ngg dsec0 


5/2 2 
_ М | | а | a 
2nggd 222 |x? +d? 


TEQ 
17. 3 
Sol. 9 3 а 
15£ & 8 
а- 39 
5 
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18. 4 
So.  F-idB- (50) (0, 1) (0, 4) = 2 N .......... (1) 
As then is no slipping 
F-f-Ma (i) 
В =... (iii) 4 
апд 
a=aR 22 (iv) f 
from(i), (ii), (іі) and (iv), we get 
ER 2F = 4 m/ 2 
3M 9 


2 М = у2а -imis 
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Chemistry PART- Il 
ЅЕСТІОМ – А 
19. BD 
Sol. The above reaction represent the case of Argy (aromatic nucleophilic substitution) which occurs 


through the formation of benzyne. For the formation of benzyne intermediate, it is essential that 
an H should be available in on ortho position to the halogen. 


20. ACD 
Sol. In option A, C, D , less substituted alkene is formed according to Hofmann rule. In option B, more 
substituted alkene is formed according to Saytzeff rule. 


21. AD 
Sol. Use Nerst equation, Есе) increases when [cathode] increases and that [anode] decreases. 


Half cell X is cathode, while Y is anode. 


22. ACD 

422  VitVotV3t..+v, |8ЕТ /8PV 4E 
Sol. Average velocity — N ТМ ТМ Бо 
23 вср 


Sol. [Cu(NH,) 2? , [Pt(NH,),Cl,], [Ni(CN) ,]* have square planar geometry. 


24. AD 
Ч 
бо. Т= Т, (57 м--дЕ--С/аТ--С(Т,-Т,)) 


25. BCD 
Sol. 3XeF,+6H,O > 2Хе + XeO, + 12HF + 3/2 О, 


XeO, * XeOF, > 2XeO,F, 
XeF, + MF, > [XeF]* [МР7 (M = As, Sb, P) 
XeF, + SbF, —>[XeF [SbF] 


26. B 
Sol. factual 
27. D 
Sol. factual 
28. C 
Sol. factual 
29. C 
Sol. factual 
30. D 
Sol. factual 
31. A 
Sol. factual 
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SECTION – B 

32. 3 

| | АТ, 
Sol. Ratio of observed and expected osmotic pressure = van't Hoff factor (i) = rm 

ym 

33. 4 
Sol. number of maxima’s in radial probability function curve = n — 1 
34. 2 
Sol. In Hall — Heroult process, to obtain each kg of aluminium, almost 0.5 kg of graphite is 


approximately consumed. 


35. 4 
So. | Ag* + Z2NH, == [Ag(NHs)2*] 


36. 9 
Sol. Number of dipeptides 3? = 9 
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Mathematics PART - Ill 
SECTION - A 

37. BD 

Sol. The equation can be written as 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


d (хүү E 
xe (f (x)-f(x)))= 
e *(f'(x)-f(x))=2x+¢, 
> f(x) = (x? + сух + је апа F(x) = (x? +(су *2)x +c «сар 
Given that Ё (х) > 0 = cj? - 4c +4<0 


> e —4c, <0 
=> f(x)>0 
-. (B), (D) can be correct. 


ABCD 
Assume scalar triple product of three vectors 
ABD 
|f(0) |< 0 = Ғ(0)-0 

f 
f'(0)- lim —— ш) 

no0 n 
29 
Now Қа). езіп! n ES sin^n <) 2 sin? п 
n n n n n 
беш ie w ае Оа) 
n>0 n n>0 n 
> f'(0)=0 
BC 
The image of az+az - 0 with respect to real axis is 
az+az=0 
AC 
Ч; 
А = и, |[v, v; va] 
Us 
B C 


АЗ = (ВС)? = BCBCBCBCBC = 16A 
B(TrA)' С =16A 

(TrA)' A = 16А 

=> (TrA)’ =16 

= TrA=+2 


ee 
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42. 


Sol. 


43 


Sol. 


44. 


Sol. 


BCD 
x=0:a,=1 
3 

Differentiations 4(1 tax + bx’) (a + 2bx) =a,+2a,x+.... 
Le х=0 4a=a, 
The value of the determinant is -(а; +a? +a,— Заа, | -0 
— “ауға, +a, #0 the a, za, =a, = 4a 
Differentially again and putting x = 0 
1 5 

:b = — 
4 32 
AC 
Equation of bisectors are given by x-y = 0andx+y+z=0 
Bisector intersect at the point P(- 1, - 1) 
Focus S, is the foot of parallel from P to MN 


Where M(1, 1) and N (0, - 2) 
ММ->3х-у-2-0, PS=x+3y+4=0 


г. Focus = (1-2) М5- fe NS = af 
5 5 5 5 


Circle through PMN is х? +y?-x+y-2=0 
Equation of directrix = equation of tangents at (- 1, -1) is3x - y - 4-0 


D 
f(x) =x +109, x - xlog, x 
| 
(x) - 14-110, x х1) log, х К í | : - 
х X) x ——— 
cu 1 ы P 
f"(x)=- Ovx є (0, о). 
(к) = - 1 «ovx e (0, 0) 
Thus, f'(x) is strictly decreasing function for x e (0,0). 
3-4 
ИЕ A 
lim | — —1 =limf'(x) = – 
ШЕТТЕ ! 
im (3-9, x= lm (x)= i 
x>0 X x20* 
ie., f'(x) - has only one real root in (0, >) 1 , DECIR XN айсы 
f'(1)=1>0 =41-4 1 2 3 5 6 7 8 9 
-2 
| Ed 
' es —4 T 
f(e)- =-1<0 8-0) 


so, f'(x) = 0 has one root in (1, e). 

Let f'(a) =0, where a e (1, e) 

Therefore, f(x) is increasing in (0, о) and decreasing in (a, oc). 
f(1) -1andt(e?)- e* +2-2e=2-e7 <0 
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Sol. 


46. 


Sol. 
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The graph of the function is as shown in the given figure. 
So, f(x) = 0 has one root in (1,67) 
From Column 1:1 and Il are correct. 


From Column III : P, Q, S are correct. 


D 
f(x) =x + log, x - xlog, x 


| 
(x) - 14 од, x х1) log, х 1 y | ё i 
x x x | | | 
NE. 1 Б 5 
f"(x)=-—~-— < 0Vx e(0, o). 
(9---1<0%-е(0.«) 
Thus, f'(x) is strictly decreasing function for x е (0,00). 
3+ 
im + tog, x)= im (x) = е 21 
х-—›ю X X> 
1 E 
lim (i-es. 3 = lim f'(x) = o 
x20 X x>0* 1 e еҙ 
1 Ф —®%—1 t 1 t t-e—t Ї 
ie., f'(x) = has only one real root in (0, оо) -4 | 1 2 8 4 5 6 7 8 9 
' A -2 7 
г(1)-1>0 2) \ 
1 EN 
f'(e)=—-1<0 -54 
(е)=1 
so, f'(x) = 0 has one root in (1, e). 
Let f'(a) = 0, where a e (1, e) 
Therefore, f(x) is increasing in (0, о) and decreasing in (a, oc). 
f(1) =1 and f(e?) =e? «2-20 -2-e* <0 
The graph of the function is as shown in the given figure. 
So, f(x) = 0 has one root in (1,67) 
From Column 1:1 and Il are correct. 
From Column ЇГ: ii, Ш and iv are correct. 
From Column III : P, Q, S are correct. 
D 
f(x) =x +log, x - xlog, x 
| 
(x) - 14 Под, x х1) log, х : y | А - 
х X x | | | 
11 1 Ч е 
"(Д---г-- <0Ух e (0, о). 
х? x 
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47. 


Sol. 


48. 


Sol. 


49 


Sol. 


Thus, f'(x) is strictly decreasing function for x е (0,>). 
33 
im( 2 -1og, x)= lim f'(x) = —o ы 
Xo X X> 
| 1 А 15 
lim ЁС к) lim f'(x) = о a 
x07 X x>0* 1 e еҙ 
5 : + + eH Ї + t t-e—t t 
ie., f'(x) = has only one real root in (0, ©) ЕР ] 12 3 5 6 7 8 9 
f'(1)=1>0 -2 
Бас 
1 аА 
f'(e)=—-1<0 
(9)-1-1< | 


so, f'(x) = 0 has one root in (1, e). 
Let f'(a) =0, where a е(1,е) 
Therefore, f(x) is increasing in (0, о) and decreasing in (о, oc). 
f(1) =1 and (е?) =e? +2-2e=2-e" <0 
The graph of the function is as shown in the given figure. 
So, f(x) = 0 has one root in (1,67) 


From Column 1:1 and Il are correct. 
From Column ЇГ: ii, iii and iv are correct. 
From Column III : P, Q, S are correct. 

C 

2-х-іу 


| «[z- 3f «[z - eif 

=x? ey! -(х-З) «y! «x! «(y- 6) 

= Зх? - 6x - 12у + 3y* +45 

-3[(x-1) «(y - 2) +10] 

| +z - 3 + |z - 6il 
3 


2 


г. Minimum value of 10 


B 

1 ріг +4] 
2 : Iz -2- zi| 2 1 
=|z - 2i 


Minimum value of|z - 2i| = d =1 


D 
Minimum value of 


3, | 3-2|-30)-2-22-4 


5 3 5 3 
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Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 
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SECTION - B 


1 
In hyperbola use property that x^ / a? –у? /b* =1(a<b),if CP L CQ 


Where C is centre then E d ШЕН : : 
СР“ СО? a b 


2 

(x? - y^) = (2000) 

(x * y)(x-y) = 2° x10? = 2? x5? 

(х + y)(x-y) 2 2? x55 (even number) 

=> (x + y)and (x - y) are even is only possiblity. 
no of factors. 7x 7x2 = 98 


Ps 

49 

2 

х? +y? +6x-2y+72=0 .... (i) 
х? у? -6х-16у-46-0  ... (ii) 
(i)+ (ii) 

2x* «12x -8y +26 =0 

х? 4 6x - 4у «13-0 


(x«3) -4(у-1) |... (iii) 


pt of intersecting also satisfy equation ...(iii) 
| х1-3) "=> al (yi- (yi-2)° = y yi 
Similarly equation also satisfy 


2y^-40y «118-0 
у? -20y +59 = 0 


4 
= Ууі=2х20= 40 


i=1 


7 
(0, (x°)'? +° c, (px? + 2x — 5)(x°)® +....) 
(*e,x'5 +° c,(ax - 41)x'^ +....}( сох“ +° c (7x 


= x?! + 391x% + agsx® +... 

Comparing the coefficient of x96 we get 

19р + 8q-6=391 

=> 19р + 8q = 397 Let q = 19. + к, Oxk« 19 
E шанг ны 21-8 27 


Ak +1 


must be integer > k= 14, р = 15 - 8A 
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For minimum positive value of p, 2 1 р= 7 


54. 7 
1985 1985 1985 
Sol. > f(x +1) = У o1 -2У f(x) 
x=1 x=1 x=1 
As f(1) = (1986) 
1985 1985 
= 3 fe» (t) x 
x=1 x=1 
1985 
=> J 50331 


Sum of the digits =3+3+1=7 
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CONCEPT RECAPITULATION TEST -IlI 
JEE (Advanced)-2020 


PAPER - 2 


Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 


e The test consists of total 54 questions. 

e Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 
e Each Part is further divided into One Section: Section-A. 


1; Section- А (01 - 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (08- 14, 26 - 32, 44 - 50) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial Marks +1 for each correct option provided no incorrect option is selected. 


Section- A (15 - 18, 33 - 36, 51 - 54) contains 6 paragraphs. Each paragraph is having 2 multiple 
choice questions having 4 options with only one correct answer. Each question carries 43 marks 
for correct answer. There is no negative marking. 


— MÁ — I HÁ—————Á———— I — — I Á— 
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Physics PART -I 


SECTION- A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The pitch of a screw gauge is 0.5 mm and there are 100 division on its circular scale. When there 
is nothing between jaws, the instrument reads +5 division. In measuring the diameter of a wire, 
there are 6 division on main scale and 74" division coincide with main scale, then the diameter of 
wire is 


(A) 3.370 mm (B) 6.370 mm 
(C) 3.345 mm (D)3.335 mm 
2. In the given YDSE apparatus as shown in figure, wavelength Screen 
of light used is A. The initial distance between screen and 
plane of slits is 'D'. Point A is point on screen where 4" order ЫГ А 
maxima lies. Now, screen is moved from rest with constant. di 5 
acceleration a, towards right. Then find the time after which A 
second order maxima is formed at point A. : ТЕР” 
2D D D ? 
(A) || — (B) |-- 
40 % 
D D 
(C) 21-- D) |— 
а, 2a, 
3. Figure shows the two conducting medium of electric 
conductivity с and2o the direction of electric current density are 25 | 
as shown by the arrow. The dotted line shows the normal of the | 4 
boundary surface. Then, find the value of 0. 
1 1 | 
A) tan | — (В) sin !| — S 300 
4 E 4 | 
"UU il Е: 
(С) ѕіп (+) (D) tan 3 
43 3 
Space for Rough work 


ЕІПЈ EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


3 AITS-CRT-III (Paper-2)-PCM-JEE(Advanced)/20 


Two concentric spherical conducting shell of radius ‘R’ and Radius ‘2R’ has dielectric medium 
having dielectric constant K=3 between these. The dielectric strength of dielectric is 


1 
E, -8 Volt / m. Then find dielectric breakdown voltage between the shell. (Таке R = 50) 
(A) 4 Volt (B) 2 Volt 
1 
(C) Volt (D) 0.25 Volt 


Two spheres of masses 1 kg and 3 kg are on a horizontal smooth surface. Sphere of mass 3 kg 
8 Т 
is given velocity V, = AUR towards other sphere such that it makes an angle of 30° with line 


of impact. Then, find maximum possible loss of kinetic energy of two sphere during collision. 
(A) 8/3 Joule (B) 4 Joule 
(C) 2 Joule (D) 2/3 Joule 


A long straight conductor, having a circular cross section of radius 2m carries a current along its 
length such its magnetic field varies as В = Kr^,0x г < 2m, where К is a positive constant. 


1 ак 
The slope of the current density (j)vs radial distance ' at r — 37 is ——. The value of о. is. 
My 


A particle is moving in anticlockwise in a circle under the influence of a force 
Е- ЇЇ s y)i+(x45y -2))%(3х-4у + 2) |м where х, у апа z are in meter. The circle 


lies in the xy plane with its centre at the origin and has radius of 2m. The work done by the force 
as the particle completes one revolution is (in Joule) 

(A) 4л (В) 8x 

(С) 2л (D) 167 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


A uniform rigid square wire frame of side length '/' and mass ‘4m’ 
is placed on smooth horizontal surface where exists uniform > 
horizontal magnetic field of Intensity B. Now, current that is double 


of minimum current required to flip over frame is switched on in the В 
coil. Then, just after current is switched on 
4. 32mg 
(A) The normal force acting on coil is 
4. 23mg 
(B) The normal force acting on coil is 0 
4,08 
(C) Angular acceleration of coil is 57 
шаг 38 
(D) Angular acceleration of coil is —— 
107 

In the given circuit, the switch 5 is connected to point 1 1 2. 

till steady state is achieved. At t = 0; it is shifted to point L R ES 

2 till steady state is achieved. 

(A) The final current in inductor having inductance 2L is 2 L 
E 2 
2R | 

(B) The total amount of heat dissipated through 2R is E 
LE? 
3R? 

(C) The total charge which flows through resistor 2R is 
LE 
3R? 

(D) The final energy stored in inductor having 

2ГЕ? 


inductance L is or 
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10. 


11. 


12. 
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Figure shows a rectangular plate having two circular 

holes of radii a and b (a>b). Now plate is heated 

such that there is temperature rise of AT. Then 

(A) Distance between centre of two holes remain 
constant 

(B) Distance between A and B will increase 

(C) Distance between C and D will decrease 

(D) Distance between C and D will increase 


Two identical ring | and Il of equal mass ‘m’ and 
radius ‘R’ are moving in opposite direction with 
linear speed @R and 200К respectively. Rings 


are rotating with equal angular speed in opposite 
direction. The line joining the centres make an 


angle of 30° with the velocity. Then, at the given 
instant (AB = 6R) 
(A) The angular momentum of ring | about point P 


is 2mR°@ 

(B) The angular momentum of ring | about point Q 
is 7mR°@ 

(С) The angular momentum of ring Il about point Q 
is 2mR°@ 

(D) The angular momentum of ring Il about point P 
is 150870) 


A plane mirror is inclined at an angle 30° with the horizontal 
surface. A particle is projected from ground (at t = 0) with 
velocity V = 20 m/s at an angle of 60° with the horizontal. 
The image of particle is observed. (The particle does not 
collide with the mirror). Then 

(A) The time when image is at rest with respect to particle is 


2 
B second ^ 300 С 


(B) The time when the image is at rest with respect to 777777777772” 


particle is V3 second 


(C) Path of image of particle as seen by itself is parabolic 
(D) Path of image of particle as seen by itself is straight line 
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13. 


14. 


The energy, the magnitude of linear momentum and the orbital radius of an electron in a 
hydrogen atom corresponding to the quantum number n are E, P and r respectively. Then 
according to Bohr's theory of hydrogen atom 


(A) Pr is proportional to n (B) ЕРІ? is proportional to n 


E 
(C) Р is proportional to n? (D) E r^ is proportional to n’ 


Two identical disc A and B of equal mass 'm' and radius 
'R' are connected by a massless rod. The centres of disc 
C of mass 'm' and radius 4R and disc B are connected by 
massless rod which makes an angle of 30? with the 
horizontal. There is no slipping between each disc and 
surface on which it rolls. When angular speed of disc C is 


€, rod connecting disc A and B makes an angle 60° 
with horizontal. Then, at the given instant 

(A) Angular speed of disc A is 40, БЕ) 

(B) Angular speed of disc A is 20, / 43 

(C) The total kinetic energy of the system is 28 тогВ? 
(D) The total kinetic energy of the system is 26mo;R* 


УУ,» 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (С) and (D). 


A positive point charge having charge Q is placed at a distance a/2 
from centre of an unchanged spherical conductor of inner radius a 
and outer radius '2a'. Another positive point charge having charge 
'Q' is placed at a distance 4a from centre of a conducting sphere. 


Then 


15. 


16. 


Paragraph for Question Nos. 15 and 16 


Which of the following is incorrect? 
(A) The Surface charge density on inner and outer surface of sphere would be non uniform 


3K 
(B) The Electrostatic potential on outer surface of conductor is 2 Q 
a 


(C) Electric potential at centre of sphere is 
a 


(D) Electric field inside cavity is non-uniform. 


If conductor is earthed. Then, amount of charge which flows through earthed wire is 


( 30 Ba 


(C) (D) Zero 


NIO v 
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Paragraph for Question Nos. 17 and 18 


A particle of mass 1 kg is released from point A. It collides with sphere of ГА 
mass 2 kg kept on smooth horizontal surface. After collision velocity of 
particle becomes horizontal. There is no friction at any point of contact 


(Given AB = 20m, g 220 m/s”) 


R/ 
17. The coefficient of restitution between particle and sphere is 
1 2 
A) = B) — 
(A) 2 (В) 3 
| 45 
(С) ~= (D) — 
B 2 
18. Above sphere moves towards left and collides elastically with 
smooth inclined plane having angle of inclination 60° . Then, find 
Impulse of normal force applied by fixed inclined surface on 
sphere during collision. 
80 80 
(A) —NS (B —NS 
Л 3 
20 600 
(C) жамы (D) 8043 N S 22 олоо 
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Chemistry PART - Il 


SECTION - А 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. A radioactive isotope A undergoes simultaneous decay to yield B and C nuclei as shown 
k 
!-B(y2 = 9h) 
A _ 
C (t4/2 = 4.5h) 

Ko 
Assume antially no amount of B or C was present, after how many hours will the amount of C be 
just double to amount of A remaining 


(A) 6h (B) 2 hr 
(C) 8 hr (D) 12 hr 
20. The standard reduction potential of metal sparingly soluble salt (AgCl) is 0.209 V and for silver 


electrode is 0.80 V. If the moles of AgCI that can dissolve in 10 L of a 0.01M NaCl solution is 
represented as 10% then z is 


(A) 6 (B) 7 
(C) 8 (D) 14 
21. HO 
O 
Sig (i) KBrO, ^ A 
---- (X) ---- (Ү) 
Product Y is 


COOH 


(A) HO 
О 

сн; 
(С) О 
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23. 


24. 


25. 


OH РСС( PCC(excess) jeg ОН CH,mgBr NaBH 
(A) —— > (B) тэг — (D) 
H* 3 


Product D is 
(B) OH 
(D) OH 
“Үү?” | „Он 


Two butter (x) and у of ph 4 & 6 are prepared form HA and the salt NaA. Both the buffer аге 0.5 
M in HA. оо would be the pH of the solution obtained by mixing equal volume of the buffer 
Ka(HA) = 10° 

(A) 4.7 (B) 5.7 

(C) 6.7 (D) 8.7 


The first and second ionization potential of an element M (atomic weight = 25) are 800 and 1500 
kj/mol. Calculate the percentage of M*?(g) ions formed if 5g of M absorbs 250 kj of energy. 

(A) 70 (B) 40 

(C) 60 (D) 30 


Ballons of 4L capacities are to be filled with hydrogen at a pressure of 1atm and 27°C from 8L 
cylinder containing hydrogen at 10 atm at the same temperature. The no of ballons that can the 
filled is 

(A) 20 (B) 18 

(C) 40 (D) 38 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. 


27. 


28. 


29. 


30. 


The correct statement regarding adiabatic process is/are 
(A) In case of reversible adiabatic expansion of ideal gas AS =0 


system 

(B) In case of reversible ideal gas comparession A Ssystem = 0 and A Ssorrounding = 0 

(C) final temp in irreversible adiabatic process is more as compared to reversible process for 
both expansion and compression of ideal gas. Initial temperature is kept constant 

(D) In adiabatic compression Au decreases 


The total pressure is of a binary solution is given by Р-(100х А + 260х B)mm Hg where Xa and 


Xs are mole fraction of A and B choose correct statement 

(A) vapour pressure of solution is less than the pure B component 

(B) vapour pressure of solution is more than that of pure A component 

(C) vapour pressure of pure A is 100 mm Hg and that of pure B is 260 mm Hg 

(D) the vapour pressure of pure A and B are 260mm Hg and 100mm Hg respectively 


A mixture contains H atom and Li?* ions. Electron is H-atom is in 3% excited state and e іп Li?* is 
5th excited state. Then which is /are true about the spectral lines observed for the mixture 

) emitted radiation will contain 21 lines 

) emitted radiation will contain 19 lines 

) more than 10 lines are in u.v range 

) if sample contains only H atom then emission spectrum contains two visible lines 


h 

УРКІ), Pd(Il) with strong and weak field ligand 
) Au(III) with strong and weak field ligand 

) Ni(II) with CN = 4 and strong field ligand 

) Hg(Il) with CN = 4 and strong field ligand 


For which of the following metal carbon reduction cannot be used 
(A) Pb (B) Mn 
(C) W (D) Fe 
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31. Select the correct statement 
(A) The fraction of edge not occupied by atom in BCC lattice is 0.139 
(B) The next nearest neighbour in BCC lattice is 6 
(C) Void fraction in ABCABC type structure is 0.32 


(D) Distance between two consecutive layer in ccp is AE 


32. Identify the correct statement 
(A) Hybridisation of carbon in C302 is sp 
(B) N(Me)s and N(SiMes)s are isostructural 
(C) In TBP arrangement ione pair of e are usually occupied at equatorial position 
(D) Dipole moment of CHsF is greater than that of CHaCI 


Paragraph Type (One Option Correct) 
This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 


to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 33 and 34 


A quantity of 25 mL of solution containing both Ғе?" and Fe?* ions is titrated with 25 mL of 0.0200M 
KMnO; 2n dilute H2SO«. As a result all the Ғе?” ions аге oxidiced to Fe?*ions. Next 25 mL of the original 
solution is treated with zn metal. Finally, the solution requires 40 mL of the same КМпО: solution for 
oxidation to Fe?*. 

MnO4 -5Fe^ +8H* —oMn" +5Fe* +4H,O 


33. Molar concentration of Fe?* in the original solution is 
(A) 0.01 M (B) 0.02 M 
(C) 0.10 M (D) 0.20 M 
34. Molar concentration of Fe?* in original solution is 
(A) 0.06 M (B) 0.16 M 
(C) 0.032 M (D) 0.012 M 
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Paragraph for Question Nos. 35 and 36 


11 
НС--СН-- 
СІ,/Н,О ; е 
. МаМН,  x(Major) — 2-29 , Y(Major) а= Z(Major) 
20 
МО; 
35. The product X and the most possible mechanism of its formation are 
(A) н; (В) р 
H5C—CH-Ph С--СН--Рһ 
, SN» E 
NO, МО, 
(C) | HC—CH (D 
n=- (C > 
‚Е 
£ E,cb 
МО» 
МО» 
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36. Product (Y) and (Z) are 


(A) Cl OH йг ОН (В) © он >, 
DC—-CH—Ph DC—CH-—Ph D—C—CH-Ph DC—CH—Ph 
МО; МО, МО, МО, 
(C) Он Я б. (D) al c i он 
гай <o> DC—cH— 
2150 ( аны DC—CH—Ph CD—CH—Ph 
МО, МО, 
МО» МО» 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


If œ is any complex number such that zo = |z|? and |z—z | - | o o |= 4, then as o varies, the 
area of locus of z is 


(A) 4 sq. units (B) 8 sq. units 
(C) 16 sq. units (D) 12 sq. units 
1 : п-1 ап 
If p = 1 is an nth root of unity, then 1 + 5p + 9p? + ..... +(4n-3)p = 2-1 
р- 


and deduce the values of the following. 


for п > 2, then find the value of a- b — c. 
(А) 5 (В) 
(С)7 (б) 8 


(Ax) 10 


Let I, = (Мы апа І, = | х(х“ х where {.} denotes fractional part of x. Then 
1 

(A) h = l2 (B) h < l2 

(C) h = 412 (D) h = 200 


Let f(x Zi [ба -D +t+1)?- (a +1)(t +t? +1) |. Then the value of ‘a’ for which 
0 
'(x) = 0 has two distinct real roots аге 
oe -2) U (2, о) (В) (-2, ©) 


f 
(A) 
(С) (-2, 2) (D) (eo, 2) 
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41. Let f(x) = min (/n(tanx), /n(cotx)), which of the following statement are incorrect 


(A) f(x) is continuous for x e [o z) 


(B) Lagrange’s mean value theorem is applicable on f(x) for x € ЕН 


3 
(С) Rolle’s theorem is not applicable on f(x) for x € E ж 


3 
(D) Rolle's theorem is applicable on f(x) for x є E ж 
42. Let X be the set of three digit numbers, which when divided by its sum of its digits give maximum 


value and Y be the set of all possible real values of a for which the x? – Зах? + 3(298a + 299)x – 2 
= 0 have a positive point of maxima, then the number of elements in XoY, is 


(A) 0 (B) 6 
(C) 7 (D) 9 
43. Тһе domain of the function f(x) = (158 25222 (|cosx|+cosx), 0<x<z is 
n 
(A) (0, л) (B) [o z) 
n 
(C) [o z) (D) none of these 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


44. If the global maximum value of f(x) = - x? + ax – a? — 2a – 2 for x e [0, 1] be + 5’, then ‘a’ can take 
the value 
-4-2413 -4-2413 
а (В) 2% 
3 3 
(C) 1 (D) -3 
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46. 


47. 


48. 
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A tangent is drawn to the curve y = f(x) at P(x, y), cuts the x-axis at A. Now a perpendicular drawn 
from P(x, y) to x-axis meets the x-axis at B. If B is mid-point of OA (O being origin) and f(1) = 1, 
then 


1 
(A) general point on the curve is С L , where tis a real parameter (+ 0) 
t 


(B) y = f(x) is a circle 

(C) tangent at P(1, 1)isx+y=2 

(D) f '(2) = -1/4 

One vertex of the triangle of maximum area that can be inscribed in the curve Е = 2i| =2 is 
2--21, remaining vertices are 

(A) -1+i(2+ v3) (В) —1-i(2 + V3) 

()-1442-48) (Беде) 


Ғог f (x)= [len (sin* БЕРІ) (L] G.I.F.) choose the correct опе is 
(A) Domain Hr М Él 


БЕРЕН -| 


(B) Domain 


(C) Range is set of all non positive integers 
(D) Range is set of all positive integers 


. | ; | Я T 
The co-ordinates of the point of inter section of the curves y = cos х, y = sin Зх, -1/2<х<- 


N 
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49. 


50. 


Consider the inequality (x + 3)" (x — 2) < 0, хєМ. Then the correct statement(s) is/are 
(A) the largest integral x satisfying the inequality is 1, if n is even 

(B) the least integral x satisfying the inequality is —2, if n is odd 

(C) the number of integral x satisfying the inequality is 3, if n is odd 

(D) the number of positive integral x satisfying the inequality is 1, if n is even 


The equation |x? — 1| = a — 1 can have real solutions for x if a lies in 
(A) [1, =) (В) (~, 0) 
(С) (0, 2] (б) none of these 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (C) and (D). 


Paragraph for Question Nos. 51 and 52 


Consider a hyperbola xy = 4 and a line y + 2x = 4. O is centre of hyperbola. Tangent at any point P of 
hyperbola intersect the co-ordinate axis at A and B. 


51. 


52. 


Area of AOAB is 
(A) Constant and equal to 16 (B) Constant and equal to 32 
(C) Constant and equal to 64 (D) Variable 


Locus of circumcentre of AOAB is 


1 1 
(A) An ellipse with eccentricity 30 (В) an ellipse with eccentricity —= 


43 


(C) a hyperbola with eccentricity V2 (D) a circle of radius 42 
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Paragraph for Question Nos. 53 and 54 


Let t be a real number satisfying 


28-92.30-а-0 ...(1) 
1 
Andx+—=t ... (2) 
X 
53. If equation (1) has three real and distinct roots then 
(A) a> 30 (B)a<3 
(C)3<a<30 (D)a<3o0ra>30 


54. 


1 
If x + —=t gives six real and distinct values of x, then 


X 
(A) З <а< 30 (В) а е ф 
(C) а е (2, 5) (D) none of these 
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Sol. 


SECTION — A 
C 
Least count — US: = 0.005 mm 
100 


Diameter will be 0.5x 6 + 0.005 x 74 — 0.5 x 0.005 = 3.345 mm 


> 


Direction of electric field is along direction of current 
26 с 


tan@ tan 30° 


Ө = тап"! ЕЗ 


В 


0 


——— =F, =8 
4z €, KR? 7 


НІТ) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-III (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 2 


Sol. 


Sol. 


Sol. 


Sol. 


ee 
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А20 (2R-R) 
4л e, К Rx2R 


— ке 2 Volt 
8z e, KR 


C 
Maximum possible loss occurs in case of perfectly inelastic collision loss in 
1 


1 2 2 
KE —-— u(V. | —— u(U 
zV) -5(U.) 


2 2 
ho 8 Day = 2 Joule 
2.443 2.4 43 


C 
В2лг =p, 


Kr?2nr = ц, [ Jenrdr 
0 
On differentiating both side 


3 . 
UO) ur di К 
dr аг ц, 


В 
Since particle moves іп ху plane ee 
So,z=0 


dr =dxi+dyj 
dw- f. dr = [(x? - у)ах+(х+5у)ау 


w- [а [40 -8 
0 


AC 
Let I, be minimum current required to flip, then 
4 
Ig B 4таї 
2mg 
° 4B 
12225200 
(В 
Net torque about one edge 
2 
4 
sme оо ҮН жш >a _ 6g 
5/ 
a -%38 yang бё yy 328 
2 5 5 2 
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9. BCD 
Sol. After time ‘t’ 
ре, 
й й 2 
І І 2 L 
2 | 41-14, =0, ыг | | | 
EIR 0 3R y ! 1 2 
21.21, 1-0 
dt 
van dd ур -0 
dt dt 
2EI3R Q 
2L | 41-14428-0 
E/R 0 
LE 
On зв 
2 2 2 
1 E 1 4Е LE 
AH -/,-0,--21, 3Lx— = 
2 R 2 9R 3R 
1 (2E) 2182 
U,-—L = Е 
2 \3R OR 
10. BD 
Sol. Expansion of body is like photographic enlargement. 
11. ACD 
Sol. Angular momentum of rigid body about any point is given as 
L= LX MV om, p +L... e 
For Ring I 
L, =(mR? + т?) о = 2mR'o 
Ly = 2m@R x 4R + mR^o = 9mR*o 
For Ring II 
L, = AmoRx4R — mR^o = 15moR? 
Ly = (mR? + mR? )@ = 2mR'o» 
12. AD 
Sol. Image will be at rest with respect to object when velocity of particle is parallel to mirror 
10/3-10/ 2 
tan 30° = v3 => t = — Second 
10 43 
13. ABD 
1 2 1 
Sol. Ес—,г=п,Ре=— 
п п 
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14. АС 

Sol. Let angular velocity of disc А and В be о and ог respectively. Component of velocity of points on 
rod along rod would be same 
o,Rcos30? = 4m,Rcos 30° 


0, = 40, 

о.Всоѕ30° = w,Rcos60° 

Л 40, 

ЖЕР 
К „зң eee З mR'o? Луан 6R'o; 
2 2 2 2 2 2 

= 28mo;R* 
15. B 
Sol. Electric potential on surface of conductor = Ko + Кау зке 

2а 4a 4а 


жа ка эко 7KQ 


Electric potential at centre = 
a 4a 4a 


16. A 
Sol. When conductor is earthed potential becomes zero. Let charge on outer surface of conductor be 
Kq K 
2a 4а 2 
3 
So, amount of charge flowing through wire = Q — (-2) = 2 
17. A 


Sol. Velocity acquired by particle will be V, = 4/22 x20 = 20т/ 5 
V, cos 60° =V, sin 60° 

20 

43 


From conservation of momentum for system of particle along 


V= 


horizontal 
VY, 
ed 51220 дас о 
1 2 2 B’ ANE] 2 
2 
18. B 
Sol. Let N be normal force exerted by inclined surface on sphere 
ГУ сов30: EOS, 
[Nat = ын 
3 
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Chemistry PART - Il 
SECTION - A 

19. A 

Sol. C will formed at will the rate of B 


0.693 
KofAis= K, +K, Т 


Let at time t [C] = 2[A] and [B] = Х % 
So, 2x -(100-3х)х2 
>x=25 


applying 1" order kinetics 


gp MEL E 
3 100 -3x 
20. B 
0.0591 


Sol. 0.209 E dI ыш 


KSP - 10" 
= solubility of AgCl in 0.01M solution is x 
KSP = x(x + 0.1) 


= x =10°, mole of AgCI dissolve іп 10L = 107 z=7 


21. C 
Sol. OH О 
О О o 
COOH 
KBrO, iodoform бай л 
СООН СООН СООН 
22. А 
Sol. О О О НО СН, 
Н 7 
CHO [- ) HC | CHO 
OH,H О CH,MgBr 
------5- 
H,O* 
(чан, 
OH 
CHOH 
23. B 
Sol. For X apply buffer formula of ph, we get [salt] = 5x10°M for y [salt]; = 5M on mixing equal 
2.5025 
volume, final [Acid] = 0.5 M & [sat] = 2.5025 so pH = 5+ log =5.7 
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Sol. 


25 


Sol. 


26 


Sol. 


27 


Sol. 


28 


Sol. 


29. 


Sol. 


30 


Sol. 


31 


Sol. 


32. 


Sol. 


33 


Sol. 


34. 


Sol. 


D 
М М‘ +e 
5 
n= "od 0.2 energy required to form Mtions = 0.2 x 800 = 160 kj/mole 
Remaining 90 kj used in the conversion of M* to M*? 
90 
So no of mole of M*? formed = —— = 0.06 
1500 


9); M^ = Loe 100 = 3096 
0.2 


B 

P1V1 = P2V2, so expanded vel" = 80L 

available volume to fill the ballons = 80 – 8 =72 L 
so no of ballons = 18 


ABC 
fact 


ABC 
conceptual 


CD 

Total line for H atom and li?* ion are 6,15. But 2 — 1 has same energy as 3 — 6 іп li?*ions so total 
line = 20 if sample is containing only Н then there are 2 balmer lines in ІР" all Iyman lines are in 
u.v = 5 all balmer lines in u.v = 4 in 112% few more lines can be in u.v 


ABC 
Pt^,Pd"^Au* for І.О.С dsp? with SFL апа WFL when CN = 4 Но? (5470) always form outer 
orbital complex Sp? when CN = 4 


BC 
manganese, Tungsten 


ABD 
fact 


AC 
N(Me)s is pyramidal while Ni(Sime,), is trigonal planar 


C 

Only Fe% will oxidice, so 25 х[Ее] = 25x0.02x 5 M = 0.10 M 
Total Fe?* in second part 25x y = 40x0.02x5 y 2 0.16 M = 0.16N 
So, Fe% = 0.16 — 0.10 = 0.06M 


A 
Only Fe% will oxidice, so 25 х [Ее] = 25 х0.02х5 M = 0.10 M 
Total Fe?* in second part 25x y = 40x0.02x5 y 2 0.16 M = 0.16N 


So, Fe?* = 0.16 —0.10 = 0.06M 
P-11 
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NaNH, | x Major) 22? X. Y(Major) “ор. Z(Major) 
20 
NO; 
85. D 
Sol. D F CI OH 
LN 
H¢—CH-Ph DC—CH-Ph DC—CH-Ph DC—CH-Ph 
NaNH, Cl,/H,O NaOD 
------5- ------>- ------> 
E, HOCI D;O 
NO; NO; NO; МО, 
36. B 
Sol. D F 9 | о 
/ 
Hc—CH-Ph DC—CH-Ph DC—CH-Ph DC—CH-Ph 
NaNH, Cl,/H,O NaOD 
— > ------- ------ 
E, HOCI D;O 
NO; NO; NO; МО, 
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Mathematics PART- 1 
SECTION- A 
37. B 
50. zo-[z?—o-z 
|z+z|+|0+0|= 4 
x + ly| = 2 


which is a square .. Area = 8 sq. units 


38. D 
So. LetS=1+5p+9p7+..... + (4n -3)p^7' 
Then pS = р + 5p? + ..... «(4n — 7) р" '«(4n – 3)p^ 
Subtracting 
(1— p)S = 1 + 4p + 4p? +...  4p^-! (4n — 3)р" Q 


2ni/n 


Hence S = I Taking p=e 
р- 


We have 
2Qni/n Ani/n 2(n—1) xin 4n 
1+5e +9e +.....+(4n – З)е = ma 1 
2n sone ZTE 2n "ИЛР 
4n4! cos ]-isin n| cos 1-18Ш 
So = 
2.7 
C2 esi (75) sin? — 
n n n 
We see that 
1450 2 tocos 219 ос нап - eo ( 28D). 2n 
n n n 
зый codd 22) TE t (4n —3)sin E =—2п co =] 
n n n n 
а-р-с= 4+2 + 2 = 8. 
39. C 


10? 


Sol. 1-2| (а (Pu vx =t, oe =a] 
1 Х 


L- [(хех2)ах [х2 = №, 2х dx = dN] 


С {N}dN 
L =| : 

0 
Ї 1 
4-4, I, = 200] (а 
I, 0 


2 1 
I -ш t =100 


0 
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40. A 
Sol. f'(x) = (a—1) (х2 + x + 1)? - (a + 1) (х + x? + 1) 
for f (5) = 0 
(x2 + x41) [(a—1) (x? +x 41) (a+ 1) (x?-x+4+1)] 20 
= either x?+x+1=Oorx?-ax+1=0 
For distinct roots, D > 0. 


41. D 
Sol. f(x) is not differentiable at x = " 
г. option (D) is incorrect. 


42. C 
Sol. Clearly X = (100, 200, 300, 400, 500, 600, 700, 800, 900) 
And for the equation x? — Зах? + (298a + 299)x — 2 = 0 to have positive point of maxima. The 
equation f'(x) = 0 should have both the roots positive and unequal, which gives a > 299. 
. Үг {a; a > 299} 
-. Number of elements in XoY = 7. 
43. D 


Sol. Joosx| +c08x>0-> xe} 0,5 


Forxe D 4 
2 


1<sinx +cosx < 4/2 
But sinx + со5х + 1 > х є СЭ 
Now for x є [o z) 
2 
аграри (| cos x | +cos x) >0 


=> sues алада 0,2 
2 3 


44. AD 
Sol. Vertex of f(x) will be at x = 5 
Case -|: If a< 0, then maximum value of f(x) is at x = 0 


0) =-5 = a?+2a-3=0 
> а=-30г1 = а= -3 
Case - Il: If > 2, then maximum value of f(x) is at x = 1 
ҚІ)--5 = &?«a-2-0 
=> а= - 2 ог 1 which is not possible. 


Case - Ill: If 0 < a< 2, then maximum value is at x = 


—4 + 2413 
3 


ДЕУ 


m (1-5 > За?+8а—-12=-0 >a= 


—4 +2513 
а= — х6 is possible 


n 
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45. ACD 
Sol. esu E 
dx 


Me 
Axe. eL Bes Oy 
dx 
-—— có 
B 
gus dg "d 
dy dx 
dx 
dy dx 
y X 
In ly| = -In|x| + c 
curve is passing from (1, 1), с= 0 
xy 21 
46. AC 
Sol. < - Zo = gree 2 
Zi T Zo 
2л 
2322 %0,3 
217% 
А В 
(б (22) 
47. АС 
Sol. x +3x+2>0 


=> xe(-0,-2)U(-1,0) 
x +3x4+2<1 


N =|®у° zd 


0« sin" (Vi? +3x+2) <5 
—0 < log sin” (ve +3х+ 2) < log 


'. set of all non positive integers. 
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48. 


Sol. 


49 


Sol. 


50. 


Sol. 


51. 


Sol. 


ABCD 


; І T 
sin 3x = cos x = sin x CES 


ел (Ay (5-3) 


| mu m 
If nis even х= — + — 
2 8 


If n is odd х-тпя4 


EC ud e 120121 
2 2 8 4 8 
ABD 
If n is even 
йг -3 4,2 5% 
хе (-о,-3) U(-3, +2) 
If n is odd 


xe(-3, +2) 
Options (A), (B), (D) are correct. 


AC 

|x’ -1[20 

—a-120 ->а>1 

ає[1,®) 

Again, |x? -1]=a-1 

=> x°-1=+(a-]) 

=> x =1+(a-1) 

х =1+а-1=а and 1-а+1=2-а 
а>0 and 2-а>0->а<2 (since x 20) 
> 0<a<2 

ає[0,2]. 


А 
21: 
Equation of tangent at Р е is 


x + yt? = 4t. 
А = (4t, 0) 
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52. 


Sol. 


53 


Sol. 


54. 


Sol. 


Hence area = 16 sq. units (constant). 


C 

S Xy = 4, which is a rectangular hyperbola. 
Hence e= 42 : 

C 


Let f(t) = 21° — 9t? + 30-a 
f'(t)=6t? -18t=0 > t=0,3 

2. For three real and distinct roots 
Қо). F(3) «0 

(30 —a) (3 –а) <0 

= а є (3, 30) 


В 
1 р | b 

x+— =t gives six real and distinct values then 
X 


Equation (1) should have three real and distinct roots and equation (2) should have two real 
distinct roots 

3«a«30 2... (1) 
Graph of (t) = 2t? — 9t? + 30 — a, is 


From the graph it is clear that 
f(- 2) > 0 and f(2) > 0 

с> а < -22 апаа < 10 

> ae(-o,-22) ...... (2) 

From (1) and (2) a e 9. 
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e The test consists of total 75 questions. 


• Each subject (РСМ ) has 25 questions. 


• This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-III is М athematics. 
e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries 44 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A hollow vertical cylinder of radius R and height 'h' has smooth internal surface. A small particle is 
placed in contact with the inner side of the upper rim at a point P. It is given a horizontal speed vo 
tangential to rim. It leaves the lower rim at point Q, vertically below P. The number of revolutions 
made by the particle will 


h V 
A) —— B 0 
(A) 218. (8) 42gh 
2лК Vo | [2h 
(©) h D) zf д 


All surfaces shown in figure are smooth. System is released with 
the spring unstretched. In equilibrium, compression in the spring will 
be 


2mg (М + mg 
(А) = (В) T 
mg D mg 
(C) Tk (0) => 


A plane mirror іп placed at bottom of а tank containing a liquid of 
refractive index u. P is a small object at a height 'h' above the 
mirror. An observer "O" vertically above P outside the liquid 
observes P & its image in the mirror. The apparent distance 
between these two will be 


2h 
(A) 2uh (B) — 
" 
(cy cem. (D) ЦЭ 
д-1 H 
Space for Rough work 
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One mole of a monoatomic gas undergoes the process A — B in the 


given P-V diagram. The specific heat for this process is АР, 

| 
(А) 2 R (B) 2R Р 

30 20 2Po 
C) —R D) == 
(С) = (D) 5 
A capacitor of capacity 6 UF and initial charge 160 UC is 20 Nn 10 
connected with a key S and resistance as shown in MM MM 
figure. Point M is earthed. If key is closed at t = 0 then the y 5 
current through resistance Н-1 Q at t= 16 u sec is 20 = ЇГ R НӨ 
(A) 104 

3e m 20 
в) Pa ою АМ 

» = 
0224 

Зе 


(D) None of these 


IN 


Three blocks A, B and C are suspended as shown below. Mass of each of 


block A and B is m. If system is in equilibrium and mass of C is M then Y 
(A) M « 2m (B) M » 2m 
(C) M = 2m (D) M x 2m 
C 
A B 


A plank P is placed on a solid cylinder S, which rolls on a horizontal P 


surface. The two are of equal mass. There is no slipping at any of the 

surfaces in contact. The ratio of kinetic energy of P to the kinetic energy 

of Sis S 

(A) 1 (B) 2:1 " 


:1 
(C) 8:3 (D) 11:8 


Space for Rough work 
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8. A particle is projected at an angle of elevation a and after t second it appears to have an angle of 
elevation В as seen from point of projection. The initial velocity will be 


gt 
2sin(a — В) 
(C) sin(a — p) 
2gt 


gtcosp 
2sin(a — p) 
D 2sin(a — p) 
2gtcosp 


System shown in the figure is released from rest with mass 2 kg in contact with 4 
the ground. Pulley and spring are massless and the friction is absent 
everywhere. The speed of 5 kg block when 2 kg block leaves the contact with 
the ground is (force constant of the spring k = 40 N/m and g = 10 m/s?) 


(A) 42 m/s (B) 242 m/s 
(C) 2 m/s (D) V2 m/s 


5kg 


2kg 


777777777”: 


A U-shaped wire has а semicircular bending between А апа В as M 
shown. A bead of mass m moving with uniform speed 'v' through a wire і 
enters the semicircular bend at A leaves at В with velocity v/2 after time С | 
а 

3mv B 


T. The average force exerted by the bead on the part AB of the wire is 


(A) 0 i 


(D) None of these 


There are two thin wire rings, each of radius R, whose axes coincide. The charges on the rings 
аге q and -q. Evaluate the potential difference between the centres of the rings separated by a 
distance a. 


Space for Rough work 
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Two wires AO and OC carry equal currents i as shown in figure. One end of both the wires 
extends to infinity. Angle AOC is a 


, 


, 
А Е 
, 


The magnitude of magnetic field at a point Р on the bisector of these two wires at a distance r 
from point O is 


Hitge Eo о 2 
(A) 2n г 8 (B) 4n г Ө 
г : 
owi 27 (D) mifa) 
тг ЫН 4n r2 
2 


Two circuits (as shown in figure) are called Circuit A and Circuit B. The equivalent resistance of 
Circuit A is x and that of Circuit B is y between 1 and 2 


2R 2R 2R 2R 2R 
1 nm 
РЧА ПИШИ ПНА 4 2 --....... 
Circuit A 
2R 2R 2R 2R 2R 
1 m 
2 айу 
Circuit В 
(A) y =x (B) y = (43 +2)R 
(C) xy = 2R* (D) х+у= 2R 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-III-PCM-JEE(Main)/20 6 


A particle is projected on a horizontal (x-z plane) at 
an angle 45? with horizontal as shown. The 
particle is projected from focus F of a concave 
mirror of radius of curvature R with speed 
v = JgR . Velocity of image of the particle as it is 


just about to strike the horizontal plane is 


Ve. V Е 

aa? B SD 
ұт V ^ 

OB RO зс 


A string of length 1.5 m with its two ends clamped is vibrating in fundamental mode. Amplitude at 
the centre of string in 4 mm. Distance two point having amplitude 2 mm is 

(A) 1m (B) 75 cm 

(C) 60 cm (D) 50 cm 


A circuit element is placed in a closed box. A time t 2 0, a volts (V) 
constant current generator supplying a current of | amp is Шэнэ 
connected across the box. Potential difference across the box 
varies according to graph as shown in the figure. The element in 
the box is 2 
(A) a resistance of 2Q . 
(B) a battery of emf 6V time 
(C) an inductance of 2H t(sec) 
(D) a capacitance 


A charged particle of specific charge a mass with a velocity 237 in a magnetic field 


Ве я 
B=—2(j+k), then 

7 ) 
(A) Path of the particle is a helix 
(B) Path of the particle is a ellipse 


(C) Distance moved by the particle in time t= —— is 79 
Boa Boa 

(D) Velocity of particle after the time t= —— is E ano i 
Boa 2 2 


Space for Rough work 
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The shape of a wave propagating in positive X-direction or negative x-direction is given by, 


1 1 
y= гээч 
41--х2 42-2x +x? 


wave disturbance does out hange during propagation. The velocity of wave is 
(A) 1 m/sec in positive X-direction (B) 1 m/sec in negative X-direction 


at t = 0 and y = at t= 1 sec where x & y are in metres. The shape of 


(C) ; m/sec in positive X-direction (D) K m/sec in negative X-direction 


A steel rod is 4 cm is diameter at 30°. A brass ring has an interior diameter 3.992 cm at 30°C. In 
order that the ring just slides onto the steel rod, the common temperature of the two should be 
(бее = 11 x 10 C & Oprass = 19 х 10700) 


(A) 200°C (B) 350°C 
(C) 280°C (D) 300°C 
There are two source kept at distance of 24. А large screen is | 
perpendicular to line joining the sources. Number of maximas on the 5 
screen in this case is (à wavelength of light) [Excluding at © and —] S, 5, m 
(A) 1 (B) 3 < > Ї 
(С)5 (р) 7 23, 

SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


A Ray incident on a spherical mirror which subtends an angle 0 on its center of 
curvature where 0 is slightly greater than 180°. Find number of reflection that 
may occurs before the ray comes out of the mirror. (including the first reflection) 


A solid cylinder is rolling without slipping on a plank which also 
moving with speed 10 m/s on a horizontal surface as shown. The 20 m/s 
speed of centre of cylinder is 20 m/s. The mass of cylinder is 2 kg. 


The kinetic energy of the cylinder when observed from ground is — zzz zz 
90 nJ. Then find value of n. 


Space for Rough work 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


A split lens has two parts separated by 4 cm and focal length is f. An 
object is placed at a distance 3f/2 from C as shown in figure. The б 
distance between the images formed by the two halves (in cm) is. S ND ce] Pci 


es) 


In a space, equipotential surfaces are shown below. 
80V 60V 40V 20V 
30° 


30 EPA 
= > 9 YY —> 
10ст 10cm 


10cm’ 
Then electric field in the space is 


In an a - decay, the kinetic energy of a -particle is 48 MeV and Q value of the reaction is 50 MeV. 
The mass number of the mother nucleus will be (assume that daughter nucleus is in ground 
state). 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


29. 


30. 


31. 


A beer has pH of 4.3. What is the [H30*]? 
(A) 3 x 10% (B) 2 x 10* 
(C) 3 x 10? (D) 5 x 10? 


In the given plot of InKeq versus 1/T: (T = temperature) for a reaction is shown below the reaction 
must be 

(A) exothermic (B) endothermic 

(C) one with negligible enthalpy change (D) highly spontaneous at ordinary temperature 


Which gas shows real behaviour? 

(А) 16 g Oe at 1 atm and 273 K occupies 11.21. 

(B) 1 а Н іп 0.5 L flask exerts pressure of 24.63 atm at 300 K 
(C) 1 mole МН» at 300 К and 1 atm occupies volume 22.4 L 
(D) 5.6 of СО» at 1 atm and 273 K is equal to 11 gm 


Which set of quantum numbers is impossible for an electron? 
(А) n=1,1=0, ml = 0, ms = «1/2 (В) п= 9,1= 7, ml = —6, ms = -1/2 
(С) n=2,1=1, ml=0, m, = +1/2 (D) n= 3, l= 2, ml = —3, Ms = +1/2 
2 
Balmer gave an equation for wavelength for visible region of H — spectrum as A= = 7 
(n = principal quantum no.) then ‘К’ in terms of ‘R’. (R = Rydberg constant) 
(A) R (B) R/2 
(C) 4/R (D) 5/R 


Cadmium amalgam is prepared by electrolysis of a solution of CdCl using a mercury cathode. 
How long should a current of “4A” be passed in order to prepare 10% by mass Cd in Cd — Hg 
amalgam on cathode of 4.5 g of Hg? (atomic mass of Cd = 112) 

(A) 400 sec (B) 215.40 sec 

(C) 861.6 sec (D) 430.8 sec 
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32. 


33. 


34. 


35. 


36. 


37. 


38. 


The value of Товт for nth order of reaction is 
(A) p(2n -2) Е (В) 0201 1)-1 
81-1 
2-1 


(О) none of these 


When two mole of an ideal gas (с, -38| heated from 300 K to at constant pressure, the 


change in entropy of gas (As) is 
3 3 


А) —RIn2 В) -—(In2)R 

(А) 5 AB) (02) 

(С) 5RIn2 (D) ‚нїп? 

Which of the following layering pattern will have a void fraction of 0.26? 
(A) ABCCBAABC (B) ABBABBA 

(C) ABCABCABC (D) ABCAABCA 


The "О-М-О" bond angle is maximum in 


(A) МО; (В) МО; 

(С) МО; (D) МО; 
Which of the following are isoelectronic and isostructural? 

(А) NO;,CO? (В) SO,, МО; 
(C) СЮ,, CO? (D) CO? , CIO; 


Which of the following statement is not correct 

(A) bis (glycinato) zinc ІШ is optically active 

(В) [NiCL]? and [РІСІ] have different shape 

(C) [Ni(CN)4]* is square planar complex 

(D) [Ni(CN)4]? and [Ni(CO)4] have the same magnetic moment 


In the alumino — thermite process, Al metal act as 
(A) oxidizing agent (B) reducting agent 
(C) catalyst (D) flux 
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40. 


41. 


42. 


43. 
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Which of the given complex species is following E.A.N rule? 


(А) [Ca(EDTA)]- (B) [Cr(en), |” 
(C) K,{ COBr,Cl, (МО, ), | (D) [Ni(dmg)2] 
BHC and DDT act as 

(A) carcinogens (B) allergens 
(C) asthmatic agents (D) all of these 


For this compound м(Ме), -ОН,СН,, which form is most stable? 


(A) anti form about C — С (B) gauche form about C — С 
(C) partially eclipsed about C — C (D) fully eclipsed about C – C 


Correct order of acidic strength for the following compounds 


OH OH OH OH 
МО, CN Me 
(i) (ii) (iii) (iv) 
(A) i « ii < iii < iv (B) ii >i > iii > iv 
(C) i » ii » iv» iii (D) i> ii » iii > iv 


Correct order of stability for the following compound 


о сб 


(i) (ii) (iii) (iv) 
(A) i> ii > iii > iv (B) i < ii < iv < ii 
(C) i >ii » iv.» iii (D) i « ii « iii « iv 
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44. 
cold dil. КМпО, 

a » product of the reaction is 

(A) meso compound (B) enantiomeric pair 

(C) diastereomers (D) optically pure enantiomer 
45. 

Na O; Ph,P = СН, (2 mole) 
> (A) » (B) = (С) 
Liq.NH, Zn 

Product (C) of the above reaction is 

(A) 1, 3-hexadiene (B) 1, 4-pentadiene 

(C) 1, 3-butadiene (D) 1, 3-heptadiene 

SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. Number of S — S bond in H2S,Os is 7 then what is the value of ‘п’... 


47. 10 ml of N — НСІ, 20 ml of N/2 HSO; апа 30 ml of N/3 HNO; are mixed together and volume 


made to 2 litre. The normality of H* in the resulting solution ‘x’ then 290x =? 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. Total numbers of geometrical isomers of the following compound is x then x =? 

H, 
49. How many carbon-hydrogen bond orbitals are available for overlap with the vacant p-orbital in 

ethylcarbocation? 

50. н" Br,/CCl, 

----->- possible products --------(у) products 

A 
OH (x) 


The number of possible products for x and y is 2 and w then “z + w” equal to ... 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


-— 


52. 


53. 


54. 


55. 


3tan? (=) —27tan* (=) +33 tan? (=) equals. 


Consider the cubic equation 

x? – (1+с050 + sin0) x^ + (соѕ0зіп + соѕ0 + sinO)x — ѕіпдсоѕ0 = 0 where x, Хо, хз are roots of 
cubic. 

Number of values of 0 in [0, 2n] for which at least two roots are equal. 


(A) 3 (B) 4 
(C) 5 (D) 6 
The number of positive integral solution of x^ — y^ = 3789108 
(A) 0 (B) 1 
(C)2 (D)4 


If p, q, r are the substatement with truth values, T, T, F then the statement. 
r (рл ~ q) v(- q^ ~r) will be 


(A) True (B) False 

(C) May be true or false (D) None of these 

A void relation on set A is 

(A) Reflexive (B) Symmetric and Transitive 
(C) Reflexive and Symmetric (D) Reflexive and Transitive 
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56. 


57. 


58. 


59. 


60. 


61. 
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All values of "0" between 0 and x which satisfy the equation cos0cos20cos30 -1 is 


лт т т TU т т T т TU т 
(А) Зл 5л 2л 7 (в) Бл 2n 7 
8.3.8 8’ 3° 8 83 8' 3° 8 
(C) со (О) None of these 
83 8 8 8 


Let f:R—R and g:R >R be two one — one onto functions such that they are mirror image of 
each other about y = 0 then h(x) = Қх)-а(х) is:- 


(A) One — One and onto (B) One — One but not, onto 
(C) Not one one but onto (D) Neither one — one nor onto 


2n 4 2п 
If Y sin"x, nz then Ух, is 
ы 


(A) п (В) 2п 

(С) 4п (D) 0 

tin ey (0<k<1)= 

(A) 0 (B) 1! 

(C) 2! (D) None of these 


Let f(x) = Vsin™ x + үсоѕ'х defined, 1п [0,1] then 
(A) f(x -3) will be continuous, 1 [3,4] (B) f (x - 3) will be continuous, 1110, 1] 
(C) f(x - 3) will be continuous, In[0, 1) (D) f(x -3) will be continuous, In(0, 1) 


If Vi-x° + J1-y5 = a? (х? - y?) then T is 


xx? y! П-у 
A) — В) - 
( ) у? 1-y° ( ) x? 1- x 
x? 1- y? у? 1—х° 
c) = р) = 
( ) у? 1-х6 ( ) x? 1- y? 
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62. 


63. 


64. 


65. 


66. 


Let f(x) = 1+ x" (x—1)" where m, n then In (0, 1) the equation f'(x) =0 has 


(A) No root (B) At least one root 
(C) At most one root (D) Exactly one 
Ge. ud b* 
For the curve —- = —;—« з, the maximum value of r is 
r sin Ө cos Ө 
c? a+b 
A B 
(A) a+b (B) c? 
c’? 2 
C D) c^(a«b 
(C) = (D) c^ (a «b) 


2 (3 1] © (1« n7) 
5 and N = | [+———~ then value of L' +M” + №" 
n? + 


n=2 1 n=1 (1 + 2117 ) 
(А) 6 (В) 8 
(С) 10 (D) 12 
singt 3 (r- ө)(г -0° ) = {where 'o' is cube root of unity} 
1 
(A) 0 (B) 2 
1 
(C) 1 (D) 28 


Let A, B, C are three mutually independent events, consider two statements 5, and S» 
S;: A and BUC independent 
52: A and В.С independent 


Then 
(A) Both S, and 5, are true (B) Only 5, is true 
(C) Only Sz is true (D) Both S, and S» are false 
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67. 


68. 


69. 


70. 


17 AITS-CRT-III-PCM-JEE(Main)/20 


A bag constants 12 pair of socks, 4 socks are drawn of random. The probability that there is at 
least one pair is 


7 40 
A) — B) — 
v 25 e 161 
41 8 
C) — р) — 
el 161 Р) 25 
If Ais a square matrix of order 3, then correct statement is 
(A) det (-А) = - det A (B) det (-A) = 0 
(С) det (-A +1) = I + det (A) (D) det (2A) = 2 detA 


Ер, ат be three mutually perpendicular vectors of same magnitude. If a vector x staties the 
equation 


px((x- q)xp)+ax((x -1) xq) +rx((x—p)xr)=0 then x is given by 
(A) 5(Pxax-2r} (B) 5(6-4-4) 


©) (5844) (D) 2(28.«4-1) 


The value of me 2 »1)8 


1 af t+x 1 t+x-—vx?-1 
A) tan +C (B) log +С 
V1-x? 4 x? 2x? -1 tex yx? -1 
ТІ. ) 5 loo(* + 2xt)+C (D) None of these 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. The reflection of curve xy = 1 the line у = 2x is the curve 12x? -rxy + 5y* +t =0 then value of ris 
72. The least value of 2100,а-100, 0.0001, a > 1 is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


ae” —cos 2x + sinbx 


x? 


exists and is infinite then value of L is 


73. If L= It 
x20 


74. Number of ways of arranging the letters of word ALGEBRA in which either vowels or constant, 
but not both appear in alphabetical order is. 


75. In a right angled isosceles triangle, orthocenter is (2, —3) and circumcenter is 9—1, 1). The radius 
of the circle scribed in it is. (Take V2 = 1.414) 
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Physics PART - | 
SECTION – A 
1. D 
Бар шелі 
Vo 
^h. 
Те. pee. 
VE 
N= 2n уо 
ү g 208 
2. D 
N 
Sol. Kx = —=m 
Х 2 9 
мг 
K 
3 


B 
Let x be the depth of point P from surface 
App. depth of point P from surface = 5 

u 


App. depth of image of P from surface = ааа 


х+2 x 
u u 


So, separation between two = 


2h 
> -- 
u 
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4. B 
Sol. AQ=AU+W 
nCdT = nCvdT + PdV 


о ...(2) 
from (1) and (2) 


Sol. Resistance across capacitor, 
4-8 12 
тс- СН-16 usec 
і- hett = 160/6 elt 
32/12 


= 106779 


Ананы ааа 
е 


This is distributed іп inverse ratio of resistance, 
2 (6 20 
йо= 2 |—|= <А 


3 le) Зе 
6. A 
Sol. Mg = 2T cos 0 
T=mg 
7. C 
Sol. Pre = ; m(2v)* = 2mvR 
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Sol. 


Sol. 


10. 


Sol. 


11. 


Sol. 


ЕЕ as = аре 
2 2 4 


(КЕ) 8 
(КЕ;) 3 
B 
. 2 
tan B = gx = usinat —1/2gt - tan 
pu cos at 


gus gtcosp 
2sin(a — В) 
B 
Кх = 29 ;x- ZEE 
k 2 
mgx - lg. lm 
2 2 
| 2 
v= ч = 2412 
m 
B 
[АР= [ra 


t 
PoP > F [а 
0 


C 
Va = V4 + Vo 
-q 


AITS-CRT-III-PCM(Sol.)-JEE(Main)/20 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-III-PCM(Sol.)-JEE(Main)/20 4 


12. C 


So. B= Ea T (sina + sinb) 


13. C 
Sol. 2 
1 й у 
Е ДЕ - 
R+y 
mE 
R+y 
14. B 
Sol. %,--т? Von (along x-axis) 


Уш = m Vo, (along y-axis) 
The Range of projective will be 
v^ sin 20 _ (gR)sin90° — R 


Range = 
8 8 
-Ү“У ^ V ^ 
So particle will at 3f from pole of mirror with velocity — i – —— j 
2 V2 
15. A 
Sol. Here the string is fixed at both the ends so equation of standing wave as a function of distance is 


given, y = A sin x 
where A is maximum amplitude 


2=4sinkx & kx» 1 and 27 
6 6 


Wherekz 2 & à = 300 ст. 


2n T 2n л 
ху = > X= => Хү = 25 ст 
3, 6 300 6 
BI алалы ER. e cd sob 
3, 6 300 6 
So, separation between two points = 125 — 25 
= 100 ст 
16. р 
Sol. |= dq 
dt 
1-1-а 
у-4 
C 


n 
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Mos it+a 
C 
2. V is proportional to time. 
17. C 
Sol. V LB Therefore path of particle is a circle. In magnetic field speed to particle of remains 


constant. Therefore distance moved by particle in time t = -| iS Vot or - 


oQ 004 


and magnitude of 


velocity is always Vo. 


18. A 
Sol. y = f(ax + bt) is general wave equation 
Att=0, y= : 
41--х2 
Att=1,y= : : 


М2-2х+х2 ТОЕТ; 
Herea=1 andb=1 


| b 
wave velocity, v = — = 1 m/sec towards +ve x. 
a 


19. C 

Sol. 4[1 + 11 x 10° лө] = 3.992[1 + 19 x 10 540) 
A0 = 250°C 
So Ө = 250 + 30 = 280°C 

20. B 

Sol. Excluding at oo and -о, one maxima will be observed at symmetrical position and one each over 
both this central one. 


SECTION - B 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-III-PCM(Sol.)-JEE(Main)/20 6 


22. 


Sol. 


23 


Sol. 


24 


Sol. 


25. 


Sol. 


5 
Velocity of centre of mass of cylinder w.r.t. plank, Vep = 20 — 10 = 10 m/s 


We һауе Ур = Ra > о = E 


Kinetic energy KE = Qm. 4 32 


2 
ugs хардан ал 
2 2 2 R? 
= 450 J 
ie. п-5 
SECTION - C 
00006.00 
I. ae E 2212 cm 
2cm 
3f/2 
For upper part of lens 
u= 8-3 ho = 2 cm 
2 
m= hi = f - 0.5 


"WE 


П-2х0.5-1ст 

i.e. image is formed at a height of 3 cm (i.e. 2 + 1) from main principle axis. (above principle axis) 
Similarly for lower part, image is formed 3 cm below main principle axis. Hence distance between 
image =3+3=6cm. 


00400.00 
Electric field lines are perpendicular to equipotential surfaces and electric potential decreases 
along electric field. 

80V 60V 40V 20V 


30° 


120° 


From A B 
| dV | = —E dr cos 120? 


20 = E x (10 x 10?) x 
E = 400 М/С 


00100.00 
Let, ^X 9^? Y+ He 


Nile 


А-4 


48- х50->А-100 
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Chemistry PART - II 
SECTION – А 
26. р 
So. — pH--log[H' | and[H* |= [н;о | 
27. А 
Sol. in exothermic reaction AH < 0 
AH 

Ink, = In Ky = RT 
28. C 
Sol. for ideal gas 'v' at given T and P should be 24.63 L 
29. D 
Sol. =-ftol 
30. C 

1 1 1 
Sol. -Rz ——-Rz 

à Е 1 E z) 
31. B 
Sol. no. of equivalent of substance deposite or liberated = change passed in faraday 

Since 10% Cd by mass with 4.5 gm of Hg i.e. 90% 

10% = 459. 0 =0.5 gm Cd 

90 
32. C 
1 1 

Sol. n-1)Kt - 

p (х= т) 
33. C 

T, 
Sol. AS = n.c.p.ln — 
T, 

34. C 
Sol. Fcc has 0.26 as void fraction 
35. B 
Sol. 0 - 180? 
36. A 
Sol. по. ое in NO; = 32 = по. of e in COF 
37. A 
Sol. inactive due to pos 
38. B 
Sol. Al act as R.A 
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39. C 
Sol. EAN = [atomic no. — O.S + 2 x L.P] 
40. A 
Sol. properties based 
41. A 
Sol. anti form is most stable 
i EE i: 
М (Ме)! 
42. D 
Sol. acidic strength ос stability of C.B 
43. A 
Sol. stability oc no. of oc - H 
44. B 
Sol. product having chiral centre 
45. B 
Sol. explanation ozonolysis 
SECTION - B 
46. 8 
Sol. as (n—1)27 
47. 3 
бін ат Og 
2х100 М 
SECTION - C 


48. 00004.00 
Sol. Неге G.I generating system = 2, no. G.I. = 2° = 4 


49. 00003.00 
So. | CH,-CH; 


oH = 3 
50. 00008.00 
Sol. 2-3 


w=5 ..z+w=8 
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Mathematics PART - Ill 


ЗЕСТІОМ – А 


51. В 


Sol. tan( 3x | = 18 
1-3tan?| = 
18 


52. С 
Sol. Roots аге со50, 56110, 1 
cos0 = 1 = 0, 2n 
sind = 1 — X 
2 


sinü-cos0 = 0 = 45°, 225° 


53. А 
Sol. x? ~y*)(x? + y?) = 3789108 
Y 


(x-y)(x+y)(x?  y*) even 

For LHS to be even, x and y both must be, even or both must be odd. 
= (х-у), (х+у), (x? + у?) must be even integer. 

= (x-y)(x+y)(x? +y?) must be divisible by 8. 

But RHS is not divisible by 8. 


No solution. 

54. A 

Sol. F>(TAF)v(FaAT) 
F (ЕР) 
Е-Е-Т 

55. В 

Sol. It is a concept. 

56. A 


Sol. 4cos 0cos 20cos 30 = 1 
= 2(с0530 + соѕ0)соѕ30 = 1 


= 2соѕ? 30 + 2cos30cosé = 1 
=> 1+с0560 + cos40 + соѕ20 = 1 
= соѕ40(2с0520+1) = 0 


ES 40 = (21+1)5 
or 20 = 2nn+ 21 


9= (2п+1)= Ө = пх+ 
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Ө between 0 & x 
ол n Зл 2n 5л 7л 
83.8.3 8 8 


57. D 
Sol. а(х) = 


2 (х 
(х) =0 which is many one into. 


58. B 
Sol. «Less 
2 2 


so only possible if 


59. A 


Sol. lim 


—k-1 is negative 
as n — oo 
—1<cosn!<1= finite 


Sol. Replace x > x-3 
f(x-3)- NE (х-3) + Усов” (х-3) 
0<х-3<1 
3<х<4 
xt[3, 4] 


61. С 
So. — V1-x®° «4t- y? - a? (x? - y*) 


put x? = sin0 & y? = sin 


62. D 
Sol. 


0) =1, (1) 


'(х) 2 0 must have at least one root in (0, 1) 
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f'(x) = x""m(x-1) + пх" (x -1y" 
=x 


"“(х- 1” [(m+n)x-n] 


sha 
m+n 
63. A 
4 
Sol. © = a? cosec20 + b? sec 20 
r 
r= à 
(а? cosec20+b* sec 20) 
(a+b à 
таа a+b 
64. B 
Bap. eq iie. nae 
n3 n n 
2 n-3 n-2 n+1 n+2 
lim —x —»x—x .......... x xX — X... 
n>» 3 n-1 n n-1 n 
2(n?+3n+2) 4 
lim = 
noo (п -п) 16 
Similarly find M & N also 
556: eS Nec 
2 2 
65. C 


1 л 10 
Sol. sing —— ахаа) 
900| £4 


: x |10x11x21 10x11 
sin) | - 2 eo] 


900 6 


si Ш 450) = 
900 


66. A 
Sol. Both S, & Se are true. 


67. C 
Sol. Total ways of choosing 4 socks out of 12 pair (24 socks) is = 24х23х22х21 
The number of ways in which on pair is seteated = 24 х 22x 20x18 
The prob. of not getting a pair. 
_ 24x22x20x18 120 
24x23x22x21 161 
Hence prob. of getting at least me pair. 
120 41 
161 161 
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68. A 
Sol. Property of determinant 
69. B 


Sol. Let p=ai,q=aj,r=ak 
let x = xi+ y jrk 
Put in given equation 


70. B 
dt 
|. ——————— 
=e [бз и 
^X, > 
|, -(x -1) 


1 t-x- ух? -1 +С 
t+x+vx?-1 


= log 
2x x? -1 


SECTION - B 


71. 7 
Sol. 


from (i)& (ii) 


4k - 3h 
о 5 В 


ap =1 get curve. 


_ 4h+3k 
5 


72. 4 
Sol. log% — log!” 
a 10 1 
DO ию: " (4р 


SECTION - C 


73. 00002.50 
Sol. а-1-0-а-1 


аи M €— M ———MM € M ———————  —— o a n M' 
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74. 
Sol. 


75. 
Sol. 


13 


1-1 ав” + 2sin2x + bcosbx 
x30 2 
1+b=0>b=-1 


ае“ +4cos2x—b*sinbx a+4 5 


L= It = 25,725 
хэд 2 2 2 
00943.00 


7 


?Р, х1+ 22x 1-2 = 943. 


00002.07 
R=SH=5 


sides are 542, 54/2, 10 


r=— 
5 
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e The test consists of total 54 questions. 

e Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 


1. Section- A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and - 1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full M arks : 44 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olf none ofthe options is chosen (i.e. the question is unanswered). 


Negative Marks: -1 In all other cases. 


2: Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


ЅЕСТІОМ – А 
(One Options Correct Туре) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. The separation between the images seen by the two 
eyes of the object O is (C is centre of curvature): 
(A) 4cm 
(B) 10cm 
(С) 11cm 
(D) 14cm P mr ОТ 
2. An infinite line charge is placed along y-axis and two 2 
point charges are placed on the x-axis as shown in the 
figure. Find x for which field on the positive x-axis is zero -1-4 
46 ^. Я 
(х>>4) апа----2: ши Шин ЖЕК 
(А) 2 (В) 1 ЖЕМ олы j 
1 4 ( ( 
(C) — (D) - 
2 
3. A wooden block is partially submerged in a liquid contained in a vessel. Now the vessel is 
suddenly accelerated upwards with constant acceleration. Then: 
(A) Volume of block submerged will start to increase 
(B) Volume of block submerged will start to decrease 
(C) Buoyant force will increase 
(D) Buoyant force will decrease 
4. The moment of inertia of an isosceles triangular plate of mass 
m and side a about an axis through the side shown in the 99° 
figure is: 
2 2та? Y ч 
та 
(А) = В 
6 3 
2 eS LLL чес 
ma ma 
С) —— (D) — 
e 4 12 


Space for Rough work 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


А cube of side 1m and mass 1kg is pulled by a force F > F 
acting along the central line so that it slides with an 2, 
О«--- 2m = 


acceleration of 1 m/s? on a rough ѕшїасе(ш = 0.1). 


Consider a point O on the rough surface. Then 
(A) Torque of force F about O is 1N-m 


1 
(B) Torque of force F about O is gum 


1 
(C) Torque of all forces acting on the cube about O is 5 n 


(D) Torque of all forces acting on the cube about O is 1 N-m 


In case of walking on a rough surface: 

(A) Friction force acts in the direction of motion 

(B) Friction force acts opposite to the direction of motion 

(C) Change in kinetic energy is due to work done by friction 

(D) Change in kinetic energy is due to work done by internal forces. 


A point q is placed outside an uncharged conducting sphere as 
shown in the figure. Then: 


(A) The potential of the sphere is zero. == erii ne 
k 

(B) The potential of the sphere is 4 
2 


К 
(C) If the sphere is earthed charge appearing on its surface is -(-4 
f 


М.У 


(0) If the sphere is earthed charge appearing on its surface is га 


Space for Rough work 
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10. 


11. 


12. 


One end of a spring of force constant 25 N/m is k=25 N/m 


connected with a block of mass 1kg and the other end is ЕКЕТ ІК 
fixed to a vertical wall. The block is given velocity 6 m/s в 


towards the wall (when the spring is in natural length) on a РА ZJZ SAIS SISA 


horizontal rough surface having coefficient of friction 0.55. 

Then: u - 0.55 

(A) The compression in the spring when the block stops momentarily for the I* time is 1m. 
(В) The compression in the spring when the block stops momentarily for the 1° time is 0.5m. 
(C) The acceleration of the block when it stops momentarily for the II"? time is 12.5m/s? 

(D) The acceleration of the block when it stops momentarily for the II"? time is 8.5m/s? 


If the face of a woman is 8.5 inches wide, distance between pupil of her two eyes is 2.5 inches 
and top of head to chin seperation is 9 inches. Then the minimum dimension of a rectangular 
mirror so that she can see her complete face is: 

(A) Height — 4.5inches (B) Height — 2.25inches 


(C) Width — 3inches (D) Width = 3.5inches 


A two particle system of masses 2 kg and 3 kg present at (15, 0) and (0, 20) in a x, y plane then 
its centre of mass lies on lines: 


x у 
A) y 22 ву ааа 
(А) у-2х БЕРІСІ! 
(C) 3x-y=6 (0) у-х 


If a cylinder performs rolling without slipping on а horizontal accelerated rough plank. Then: 
(A) The mechanical energy of cylinder is conserved 

(B) The mechanical energy of cylinder is not conserved. 

(C) The mechanical energy of the system of plank and cylinder is conserved. 

(D) The mechanical energy of the system of plank and cylinder is not conserved. 


Two particles are projected from a horizontal plane with the same initial velocity vo at two different 
angles of projection 0, and 0,, such that their ranges are the same. The ratio of their maximum 
heights reached is: 
(A) tan^0, (B) 0 = 60? 
_ 20. pasat 

43 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. A block of mass hangs in equilibrium with the help of two spring as shown in 2222 
the figure. Find the time period of vertical oscillation of the block. Таке m = 
10kg and К = 50N / т: (in second) к= 


14. In an experiment for calculation of focal length of convex lens the distance between a screen and 
an object is 120 cm. A convex lens is placed close to the object and is moved along the line 
joining object and screen, towards the screen. If the ratio of magnification of two real images is 
1:16 then find the focal length of the convex lens: (in cm) 


15. A spherical conducting shell of radius 5 cm is having a point 
charges placed inside and outside the shell as shown in 
figure. Find the electric force on ІС at the centre due to 2uC 
induce charges on the outer surface of shell (in Newton) dag mc gr ey Ghee PO үт 
5ст 
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16. A spherical ball is hanging from an elastic rubber wire of young modulus 4 
Y, length / and area A as shown in the figure. Find the time period of 
small vertical oscillations of the bob. Ү,А, 
[Take Y=10°N/m’, A = 1mm’, / = Imand m=lkg] 


17. Three moles of an ideal monoatomic gas performs a cyclic ра 
process as shown in the figure. The temperature in different 
states аге T, = 400k; Т, =800k, T, = 2400k and T, =1200k . 2 3 
Determine the work done by the gas during the cycle (in KJ) 
[Given R =8.31J/ mole- KJ] 1 
о“ >T 
18. The vertical water tank, shown has uniform cross section, 


closed at the top and initial level of water in it is 4.5 m from 
bottom. The empty space of length L contains air at 
atmospheric pressure (10° Pa), that can be considered as an 
ideal gas. When the value at the bottom is opened, the level 
of water decreases by 0.5 m when the flow of water ceases 
through valve remains opened. Neglecting any variation in 
temperature during the process, find initial length of empty 
space Lin ст. (g = 10 m/s?, density of water = 1000 kg/m?) 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


Which of the following ion is most stable in aq. solution? 
(A) NH; (B) HF 


(С) H,O* (D) CH; 


What are the possible oxidation state(s) of the Cr in the complex К, | Cr(NO)(NH,)(CN), |. 


Given (magnetic moment) w= 1.73 BM. 
(A) +2 (B) +3 
(C) +1 (D) All are possible 


Which of the following statements concerning a weak acid-strong base titration is true? 
(A) The pH after the equivalence point of the weak acid strong base titration is determined by 


using the K, expression for the conjugate base 


(B) A buffer solution of the weak acid and its conjugate base is formed before the equivalence 
point is reached 

(C) The pH at the equivalence point of a weak monoprotic acid strong base titration is equal to 
the pH at the equivalence point of a strong acid-strong base titration 

(D) The increase in pH in the region near the equivalence point of the weak acid strong base 
titration is greater than the pH change in the same region of a strong acid strong base 
titration 


A hypothetical reaction 
А, +B, ——> 2AB Follows mechanism as given below: 


к 
А SESA +А............... (fast) 
А +В, —— AB +В............... (slow) 
A +В—®—›АВ............... (fast) 
The order of overall reaction is 
(A) 2.5 (B) 1 
(C) 3/2 (D) zero 


Space for Rough work 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. Which of the following statement is/are true? 
(A) Alkali metals are soft metals and softness increases down the group 
(B) Lattice energy of alkali metal salts with same anion decreases with increase in size of cations 


(C) Paramagnetic character of Na—Liq NH, solution decreases in increase in the conc. of 


NH, 
(D) LiF has lowest solubility among all alkali metal halides 


24. Which of the following correctly ranks the aryl halides in decreasing order of reactivity toward 
sodium methoxide in methanol? 
Br F F 


bon A, 
2.2.4.3 
2. 
б, 


Space for Rough work 
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25. 


26. 


27. 


28. 


29. 


30. 
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The solubility of alkaline earth metal salts in water decreases down the group, the salts are 
(A) phosphates (B) sulphates 
(C) carbonates (D) hydroxides 


In the extraction of Li, a mixture of dry lithium chloride and potassium chloride is fused and 
electrolysed, the following fact(s) is/are correct regarding this 

(A) KCl increases the conductivity 

В) М.Р. of LiCl lowers due to presence of KCI 


(B) 
(С) Reduction potential of Li” is higher than K in fused state 
(D) Reduction potential of Li* is lower than K in fused state 


hich of the following is/are not a characteristic of effusion/diffusion? 

) The rate of effusion/diffusion is inversely proportional to average speed of the gas particles 
) Gases mix as a result of the random motion and frequent collision of gas particles 

) The rate of effusion/diffusion decreases with increasing temperature 

) Rate of effusion/diffusion is directly proportional to molar mass of the gas 


ich of the following is/are characteristic of a tetrahedral complex? 
the d. у and а, orbitals are the low energy orbitals 


h 

) 

) most tetrahedral complex are high spin 

) crystal filed splitting is about twice found in octahedral complexes 
) the splitting pattern is just opposite of that in octahedral complexes 
Which product/s is/are possible? 

OH 


[^—ct ORO He + m + CH, «CH - CH, - CH,- OH 
СІ он 
А B C 
(A) A (B) В 
(C) C (D) none of these 


When one equivalent of CH,MgBr is treated with CH, COCH,COCH, and subsequently acid 
hydrolysed. Which of the following compounds may be formed/present in the solution/container? 


Tons d M cael 
(A) НаС-С--Сн-С-Сн (B) НзС-0--СНэ-0-На 
CH3 
П 
(су CH, (D) HgC—G—=CH—C—CHg 
CH3 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


One mole of an ideal gas is expanded isothermally at 298 K until its volume is tripled. Find the 
value of д5, , (entropy of system) if the expansion is a free expansion (in vacuum). Given (log3= 


0.477 R = 83 JK ‘mol’'). Give your answer in JK ' upto two decimals only. 


Gold metal is extracted from its ore by treating the crushed rock with an aerated cyanide solution. 
The unbalanced equation for the reaction is 


Au(s)+CN (аа) + О, (9) ^ Au(CN), (aq) 
Use any of the following data at 27°C to calculate AG for this reaction in basic solution. 
Given K, for Au(CN), =10°° 


O,(g)+4H' (aq)+4e —2H,O(/ ^ Е-12М 
Au^ (aq) - 3e"  Au(s) E-15V 
Au™ (aq) + 2e > Au* E` =1.5 V 


Use equation AG'- -2RTlog,, О апа R = 8Jmol 'K ', F = 96500 C. Give your answer 
(magnitude only) in kJ. 


At certain temperature the dissociation constants of formic acid and acetic acid аге 1.8 х 10 ^ and 


18х 107 respectively. The concentration of acetic acid solution(molarity) in which the hydrogen 
ion has the same concentration as 0.001 M formic acid solution is equal to 
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34. 


35. 


36. 
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If 250 ml O, over water at 30°C and a total pressure of 740 torr is mixed with 300 ml of N, over 


water at 25°C at total pressure of 780 torr. What will be total pressure if the mixture is in a 500 
ml vessel over water at 35°C. (Given aq. tension of water at 25°C , 30°C and 35°С are 23.8, 


31.8 and 42.2 torr.) 
The solubility product of Co, | Fe (CN), |in water is Кх107%. The value of K is 
Given А Со? - 8007! cm! тог! 
A [Fe(CN)g] * = 4007! ст”! тог! 
Specific conductivity of saturated solution = 2x10 0 "c т 
Specific conductivity of water used = = 4x107Q 7c m” 
In a eudiometer 14 ml of CH, and 38.5 ml of O, was introduced. After explosion and cooling to 
initial temperature (23°C) the volume of eudiometer was found to be 25 ml. Calculate the vapour 


pressure (in mm of Hg) of aqueous solution containing a non-volatile solute (A) at 23°C . Mole 
fraction of (A) is 0.1. The pressure of eudiometer is 1 atm and is constant. 


Space for Rough work 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. If f (0) = sin0 + cos0 + tan 0 + cot 0 — sec 8 — cos ec; 0 485) , then 


(A) f (6)»1 (B) f(0)x J2 
(С) f (0) x2 (D) 7(0)<1 
38. For a certain complex numberc , the polynomial 


Р(х)- be —2х+ 2)( x? -сх+ 4)(x° -4х- 8) has exactly 4 distinct roots. The value of (| 6. 


(A) 2 (B) 46 
(с) 2,2 (0) 410 


39. Leta, В, у are roots of x^ + px+r=Oand 22; are the roots of equation x^ +gx+r=0, 
then 
q 3 Р 2 
A)| | +|—| = B) p=2 
MORO — 
2 
(С) (pq) 5r? (D) None of these 
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40. If area of triangle whose vertices are (a. a^). (b. b^). (c.c?) is 1 and area of another triangle 


whose vertices are (c.a). (B^. В) and (v.v) is 2, then the absolute value of 


2 


(ata) (b+a) ca 


(с+а) 
(а+ B) (b B) (с-8) is equal to: 
(с%у) 


2 


(ағу) (by) Cy 
(A) 2 (B) 4 
(C) 8 (D) 16 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. Which of the following statement(s) is/are correct? 
(А) If the discriminant of the quadratic trinomial Р(х) = ах” +bx+c(a,b,c € R) vanishes then 


the range of Р(х) is| 0,00) 

(B) Ifsin*x+sec? y=1, then number of ordered pairs(x,y)of real number where 
x, y, € [0,27 | is equal to 9 

(C) If triangle ABC, let a,band cdenote the lengths of the sides opposite to vertices 


A, Band C respectively. If (a +c —b)(a—c-- b) = bc, then angle A is equal от. 


(D) If a,b > O then minimum value of БУЗ is equal to4 . 
a 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-CRT-IV (Paper-1)-PCM-JEE(Advanced)/20 14 


3 А 
42. A sequence of number is defined recursively bya, =1,а, = —and а, = аз Ue for all 
7 2а, ей, 1 
п>3.Тһеп 
(A) 1 1 4 (B) а 3 
c a 2019 AUTE 
awi awg) 3 8075 
1 1 3 4 
(С) ies Tem (D) a19 олоо 
awi Arig) 4 8075 


43. f F:RR is defined as f (x) = log, кесе then: 


10 
(А) f(x) is not injective 


(B) f (x) is surjective 


(С) If range of f (x) also satisfies the inequality £^ – 2at +a <0, then ае(-1,0) 


(D) Minimum value of g (х) = ;— defined on real numbers is equal to maximum 


sin’ x ^ cos? x 
value of f (x) 


л л 
44. Let х, y, zbe real numbers with x2 y2z2 12 , such that x+ y+z= 2 and let 


P = cos x.sin y.cosz , then 


(A) Minimum value of Pist (B) Maximum value of P is a 
(C) Minimum value of P is 2 (D) Maximum value of P is 2 LH 


Space for Rough work 
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45. 


46. 


47. 
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n 
$ra, 


г=1 


< іп х|Ух е К for real numbers a,q,.....a,, then can be equal to 


Уа, sin (rx) n 


r-l 


1 
(A) 


If 


л 
(с) 2 (D) 


2 2 
аР 205, 3 is any point on the elipse + 2 = | having centre аї С. Let Qand К are feet 


of perpendicular from foci S, and S,on the tangent at P, tangent at P intersect y-axis at 
T and N is foot of perpendicular from centre C on the normal at P and normal at P intersect 
major and minor axes at Aand B , then 


(А) (CA)(CT)=9 (B) (PN )( PB) = 25 
(С) (50)(5,8)-16 (0) (S,P)(S,P) = T 


Let PAand PB be the pair of tangents drawn to hyperbola9x^ —4 y? = 36 from point Р(2,-1), 
then 

(A) Equation of tangent from point Pis x+2=0 

(B) Equation of tangent from point Pis х-2-0 

(C) Equation of tangent from point P is 5x. -2y -820 


(D) Area of APAB is 2 59 units 


Space for Rough work 
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48. 


x 0 
Let A and B be two square matrices of order 3 given as A=|0 х? 0 and 
0 0 1/х? 
323 
В-|2 0 1} then: 
3 1 1 


(A) Minimum value of trace (А?в) is 4. 


(B) Ҥ СА? = В, then minimum value of trace (С) is 4 
(С) АВ-ВА is a singular matrix 


(D) det. ЕШ (4 у) ЗЭВ 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


3 24. 
н1-| | tan —;— с ы иг [ge , then find the value of [I]. 
| a —6х°+12х—7 x -4х+4 


[Note: [k] denotes greatest integer less than or equal ofk | 


e"? ( 


I FG) to esr then find the value otf f (ху. 


noo 
n=l 


Space for Rough work 
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52. 


53. 


54. 


17 AITS-CRT-IV (Paper-1)-PCM-JEE(Advanced)/20 


Let the line у-100х-199 be intersect the graph of a function 


f (x) =x -6x +ax—2a+17,a €R at three distinct points whose abscissae are хі, хә and xs 


(x, «x, <) such thatx, =x, 26. If ІС (х) —98х +198) ах =, then find the value of 4 . 


n 
Let Sn = Y (-4)* -™* С, , then value of 521 * 2.82919 + S2009 is 
k=0 


Six identical balls are randomly dropped into three boxes A, B, C which can hold any number of 
balls. If the probability that one of the box contain 1 and the other two contains 2 and 3 balls is 


expressed as ^. in lowest rational. Find( p 4): 
q 


2 im 
Sum of solution of the equation сов”! x 1 tan ax 2 2 
x* +1 х-1 3 


Space for Rough work 
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PAPER - 1 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 


SECTION - A 

1. D 

1 2 1-2 
Sol | ————- —— > V, = -30ст and ies (53)- aem 

Үр -15 -10 2 

So seperation between two images =14cm 
2. A 

A 2 2 

Sol. = dE. TUR E 

Amex  2AUEOX A 
3. C 
Sol. Buoyant force will become -Vp(g +a) and the sudden increment in it will provide the required 


acceleration to block. 


4. D 
2 
: 2 та 
Sol. M.I. about diagonal of a square is T 
5 AC 


So. F -umg = ma > F =2N 


Т, =2x>=1N-m 
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= >- m 5 51 1 
T=T,+T, +T, * T, =14+10x—-10x—=—N- 
аг. 20 2 
6. AD 
Sol. As the point of application of friction does not move so work done by friction force is zero. 
7. BC 
kq 
Sol. Potential of the centre of sphere = — 
E 
Ка k(q' R 
When earthed V =0= ka V (a) => q'=—(-¢) 
r r 
8. AD 
Sol. Using work energy theorem 


PN UNE Т 
-umgx-—kx ^ =——mv 
umg 2 2 


11x+25x° -3620 
= х= 1т 
Now when it stops momentary for the second time 


-umgd-| 4 4; -5k Д =0 

lld +25d} – 254 =0 

Па, +114, + 25d; - 25d; =0 

So, 25d; +114, -14=0 [asd =1m] 
d, =0.56m 


kd, - umg 
m 


So acceleration a — 


a=85m/s° 


9 AC 
10 ABC 
2x15 
Sol. acu 6 
3x10 
см = 5 =12 
11. BC 
12. BCD 
Sol. At highest point 
У,-0 
V -исов0 


Hence V La and speed is maximum. 
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SECTION- C 
13. 00001.57 
Sol. y= foe 
5 
_ 16K 
2283 
Use Т = 2л 2L 
\ K, 
eq 
14. 00019.20 
Sol. у-и-120----- (1) 
2 
у 1 v 1 
= = 2 
и? 16 u 4 ( ) 
— у= 24 and и=96 
1 1] 1 1 1 
= = + 
f v u 24 96 
=> f -19.2ст 
15. 00001.80 
9 -6 -6 
Sol. Ғ- 2208 a = 1.8 Newton 
(10x107) 
16. 00006.28 
Sol. Y= MELA at equilibrium 
Alle 
T/A 
=> T -mg = ma at general position where Y = лала 
(Aé+x)/2 
YAA! ҮАх 
=> — ————-—mg = та 
ГА ГА 
= а= шог so time period = 27, a = 6.28sec 
тё ҮА 
17. 00019.94 
Sol. Process 1-2 and 3-4 аге isochoric so no work in these processes. Other two processes аге 


isobaric 
Nett work done = AW, ,+ AW, , 


= nR(T, - T,) - nR(T, - T,) 
-nR[T, - T, +T, - T;] 
-3x8.31[800] 219.94 KJ 
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18. 00075.00 
50. P.+0+0=P+pg(h-1)+0 


фт 


в ЇР, 

Неге / is the distance by which the water level has descended. (/ = 0.5m) 
P. (А) = PA(L+1) 
As process can be taken as isothermal for air, 
P. (AL) = PA(L+1) 
L(P,-P)=Pl 
[P, - pgh pglll 

pg(h-l) 
|. 10* [10—4.5 - 0.5]1 
С 10'[4.5-0.5] 
-0.75ст 
=75cm 
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Chemistry PART - Il 
SECTION – A 
19. A 
20. C 
21. B 
22. C 
АҢА 
so. r= k{A][B,] & k, = АА 
[Аз] 

 ГА| ЕС AT 

Thus г= К.К.А, | [B,] = K'[A;]" [B.] 

Hence order reaction s 3/2 
23. ABCD 
24. CD 
25. ABC 
26. ABC 
27. ABCD 
28. ABD 
29. ABC 
30. ABCD 

SECTION- C 
31. 00009. 11 
Sol. Qu пати) = 1x8.3x 298x 2.303х0.477 = 2717.67 J 
1 
Ош, =2717.67 
AS ет = Qe. 9.41 
Т 

32. 00345.00 
Sol. Balance eq. is 


4Au+8CN +O, +2H,O > 4Au(CN), + 40H 


(i) 4Au— 4Au* +4e AG 24x96500x1.5 J 
4Au* +8CN 2 4Au(CN), AG = -2x8x300x38x4 J 


4Au+8CN = 4Au (CN), +4e AG, = 579 – 729.6 KJ = -150.6 KJ 


(il) О,-4Н +4e 2 2H,0 АС” = -4x 96500 x 1.2 J 

АН,О > 4H’ + 40H” AG, -2х8х300х56 

O, +2Н,0 + 4e 2 40H AG, = -463.2 + 268.8 kJ = -194.4 kJ 
Абаш = Аб; + AG, --345 kJ 
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33. 00000.01 
Sol. НСООН = HCOO + H* 


[Hcoo |Ww] НТ 
* [HCOOH] [HCOOH] 
CH,COOH = CH,COO- +H* 
[CH,COO- |н” [H Ý 
зо [CHCOOH] (сн,соон| 


Ав ЕШ in both case аге equal 
к, x [HCOOH] = K,, [CH,COOH] 


1.8x10*.— 
1.8x10° 


K 
[CH,COOH] = — x [HCOOH] = 10° =0.01M 


K 


34. 00871.10 
Sol. ро, + Puo = 740 
po, =740 -31.8 at 30°C 
= 708.2 torr 
Py, = 780 - 23.8 at 25 C 
= 756.2 torr 
Mix at 35°C 
ру, „ PaVa ру 
T, T T 
708.2x 250 Т 756.2x300 рх 500 
303 298 308 


р = 828.9 torr 
Final pressure = р + aqueous tension = 828.9 + 42.2 = 871.1 


35. 00020.48 
К х1000 
SS 


(2.00 x 10%-0.40х 10°) x 1000 


So. Ay 3 


(80х2-40)- 


So, M =8x10° 
К, = 2048x10 " 220.48x10 ^ 


36. 00013.68 
Sol. = CH, +20, ——>CO,+2H,O 
14 38.5 
0 10.5 14 
So 25-24.5=0.5 ml of H,O vap is present 


05 1 
So, vap. Pressure of water at this temperature= 25^ eg n 


pP... 1 
Now apply —*—““#" = 0.1 апа Ру= — 
p° 50 


=> P =13.68mmof Hg 


solution 
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Mathematics PART - Ill 
SECTION - A 
37. D 
Sol. | 
R 


»-Х 


Consider a unit circle having centre at origin. 
ON = РМ =sin@ РО = tanO ОО-вес0 ОР =1 


OM = PN = соѕ Ө РК =cot0 OR =cosec 0 MN =1 
^ f (0)= PM + PN + PQ + PR-OQ-OR 

= PM +PN+QR-OQ-OR 

= PM + PN+QR-(OM + MQ)-(ON + NR) 


—-QR-MQ- NR 
«MN 
(Since, NR+ MN + МО > QR) 
~. f(0)«1 


38. D 

Sol. Р(х) -(х-01-0)х-040) (х-(2-20) х-02-20))(х9 -сх+4) 
Since the first four roots are all distinct, the term (x: -сх- 4) must be а product of апу 
combination of two (not necessarily distinct) factors from the set (х-(1-4)), (x-(1+i)) 
(x-(2-2i)) (х-(2- 21)) . The only combinations are 
(х-(-4)«(х-(2-2))оғ(х-(1-1))“(х-(2-24)) 
i eur 
H- dio 

39. A 

Sol. a+B+y=0,5+B+2y=0 
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бы адио aye a! 
2 3 
а, В 
2452574 
а-2у,В--3у 
p-of + By * ya = -6y! +3y? +2y* = —1y? 


а= S 2py +оу --3y!-6y!«2y? =-Ty 


2 


1 
3 т\з 
р-Фғ--афу -6у Бан 


6 
: i q 3 5 2 
Ы D В С 
40. D 
41. BCD 
Sol. (А) D =Otherefore range cannot be[ 0,00) because leading coefficient'a'must also be positive 
(B) х-0,7,27 у-0,л,2л -.9ordered pairs 
(C) à? -c? - b? = —bc 
2bc cos A = bc 
3-2 
3 
АМ > GM minimum value is 4 
42. AB 
Sol. a, = “Зу! ул. 
2а, а, 
24,2 а, 
> aai Е 
PE жа, 
zu. 440; 0; > H.P. 
43. ACD 
Sol. Domain of f is R and since sin x and cos x repeats its value 


2. f is not injective. 
hice ааа аа 
10 
^ f (x)e[0.1] 
f (x) is not surjective. 


Now —t? -2at -a «0 vt e [0.1] 
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Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 
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~. f(0)«0 & f(1)«0 


->ае(-1,0) 
2 
-1 

Now (х) 2 (ғо), 
AB 
Р =—cos x(sin(y+z)+sin(y-z))>— 00s xsin(y+z)= TE 

л л л 
СТ = Le, lee 
ut x (y+z) 2 12 3 
.Р>- 


1 : : 
Р- 5 0082(sin (x+ y)-sin(x- y)) 


1+cos2z 


1 
Again P <—cos’ z= 
2 4 


< pa 


ABD 
Let f(x )= 4, sin ( rx) 


|f'(0)|= ra, and f (0)= 

ХОЛ AO) i FO 
ABC 

(CA)(CT)- (CS) =b’e? 
(PN)(PB)-b' 

(50)(5,8)-а! 
(S\P)(S,P)=(b+ey,)(b-ey,) 


BCD 
Equation of tangents PA & PBis 


y=mxtv4m’ –9 


(2m41) = 4т? -9 


A À— € — € — I € a € M I a M a M A A M 
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48. 


49. 


Sol. 


50. 


Sol. 


э4т--10:эт--2 


= у+1=-2(5-2) 


=> 2y+2=-5x+10 


7.5х+2у= 8 
Equation of AB 
18x+4y = 36 
= 9х+2у=18 
x Coordinate of В 
4х=10, х = 2 

2 
ABCD 

SECTION- C 

00003.00 


3 2 
1-| CI 5 2 аз ы Jew (ata) |e 
x — 6x +12х-7 х--4х--4 
3 сэү f. 
=| tan ! (32/25 4-2) 2) G 2) заал? : = | | 4х 
1 (х-2) +1 (х-2) 
1 2 
= c саг (Sja 
ҒА 1-1 t 
E 1 


00001.00 


fole E err 
e caen ) 5 


п-> 


no 


d tin [== i 
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51. 00018.00 
Sol. f (x) = х -6x' +ах-2а+17 


Р(х 


= 3х2 -12х+а 


МУ 


f(2)=1 

(21) is the point of inflection on the graph 

y= f(x) 

Straight line y = 100x —199 is also passing through (2,1) 


X, +x, =4and x, -x =6 
53 


| (7 (2)-98+198) ax 


52. 00000.00 
n 
So. Sn= У(-4) "С 


k-0 
n 4 1 k 
5,4 - (-4) n+k+1 O5 
k-0 
im k n-t«k 
SA = > (-4) Cox 
k=0 


Consider "+ 1Cr + "- 1С, — 2"C; = coefficient of x" in ((1 + x)^ *' + (1 + x)^ ^! - 2(1 + x)" 
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= coefficient of x" in (1 + х)"-' {(1 + x)? + 1 2(1 + x)} 

= coefficient of x' in (1 + х)"-' {х2 + 2x + 2- 2x - 2) 

= coefficient of x'~? in (1 + x)^ ^! = ^7 !C;.2 

Put n >n + k and r — 2k 

5 НС ЕК 104 п Оос +K- loo cs 
Multiplying by (—4)* and applying summation on both sides 


шщ К тек = k n+k-1 Ш k n+k шщ Коп+к-1 

> (-4) Cy, + Y (-4) C4, - 2) (-4)" "С. = V (-4) Сор зу 
k=0 k=0 k=0 k=1 

(Note that the limits of summation are different for each term) 


п+1 
=> ба.» Sn-1 — 2Sn = УСУ Ше, 


К=1 
Letk-1-t 
n 
YA) C4)! c, = -48, 
1-0 
5441 + 2Sn + Sn-1 = 0 
Put n = 2010. 
53. 0001 7.00 
54. 00002.00 
=f 1- x? -4 
Sol. cos ;* an >-1/3 
+X -Х 
Ри x = tan, 52505; 


cos ‘(cos 20) + tan (tan 20)-л/3 


For -л<20<-л/2 
-20--20-л-л/3 (Not possible) 


For — <20<0 
2 


-20420-m/3 (Not possible) 
For 0 < 20 < л/2 


20 + 20 = л/3 
0-4 

12 
x=2-/3 


For 2 <20<n 
2 


20-20-т-т/3-» 0-л/3 
х=) 
sum = 2—/3 + V3 = 2 


—ÓM —— M HÀ M —À a M M I T M € — M 
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CONCEPT RECAPITULATION TEST - IV 
JEE (Advanced)-2020 


PAPER - 2 


Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Раг is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full M arks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olfnoneofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -1 In all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I 6 5 or 6 statements in LIST-II. The codes for 
Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (13 - 18, 31- 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


If a narrow beam of light falls on a glass hemisphere of 
refraction index 2 as shown in the figure. Then the image 
formed. 


(A) Due to first surface has co-ordinates (-/28,-428) 


(B) Due to first surface has co-ordinates (-N3R.- J3R) 
(C) Due to second surface has co-ordinates 
(-R142, R/ V2) 


(D) Due to second surface has co-ordinates 


(-R/ V3, К/З) 


All surfaces are smooth, string is light and pulley is С| 2 N 
frictionless. Mark the correct statement(s): B N 
(A) Acceleration of block A is 1 m/s? A 5 N 
B) Acceleration of block A and B will be same 15N777 10 Қ 


(В) 
(С) Acceleration of block С is zero 
(D) Tension is string between pulley and wall is 10N 


Two blocks kept on a rough plank are moving with the u, 701 ш=02 
plank with velocity of2m/s. The plank is retarded tke е E 


uniformly for 1sec and brought to rest: = 
Assuming the plank to be sufficiently long then: 


> 
2m/s 


1 
<——m—> 
(A) The velocity of block of mass 2kg after collision with 1kg block is 1 m/s 


1 
(В) The velocity of block of mass 2kg after collision with 1kg block is — m/s 
2, 
1 
(C) The final separation between two blocks is jc 


1 
(D) The final separation between two blocks is B 
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A puck on a frictionless plane is given an initial speed vo. The puck is 
attached to a string that wraps around a fixed vertical post: Сіз i 
(A) Mechanical energy of puck remains constant in the interval of 

motion 909 
(В) Angular momentum of the puck about axis of post remains 

constant n 
(C) No torque acts on the puck about the axis of post. | 
(D) Work done by tension is zero. 


A particle is executing SHM on a straight line. A and B are two points at which its velocity is zero. 
It passes through a certain point P (AP « BP) at successive intervals of 0.5 second and 1.5 
second with a speed of 3 m/s: 


(A) The maximum speed of particle is 342 m/s 
(B) The maximum speed of particle is J2 mls 
AP. 42-1 


(C) The ratio ——is 
BP 47241 


. АР. 1 
(D) The ratio ——1s — 
BP 


4? 


A circular wire, 10cm in diameter, with a slider wire on it, is in a horizontal 
plane. A liquid film is formed, bounded by the wires, on the left side of the 
slider, as shown. The surface tension of the liquid is 0.1 N/m. An applied 
force 16mN, perpendicular to the slider, maintains the film in equilibrium. 
Ignore the sag in the film. What can be the distance between point F and 
slider? 


) 
) 5 cm 
) Slider cannot be in equilibrium 
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7. 50 gm ice at -10°C is mixed with 20 gm steam аї100°С. When the mixture finally reaches its 
steady state inside a calorimeter of water equivalent 1.5 gm then: [Assume calorimeter was 
initially at 0°С, Take latent heat of vaporization of water = 540 cal/gm, Latent heat of fusion of 
water = 80 cal/gm, Specific heat capacity of water = 1 cal/gm-°C, Specific heat capacity of ice = 
0.5 cal/gm-°C] 

(A) Mass of water remaining is: 67.4 gm 


(B) Mass of water remaining is 67.87 gm 
(C) Mass of steam remaining is 2.6gm 
(D) Mass of steam remaining is 2.13gm 


8. 2 moles of He are mixed with 2 moles of H» in a closed adiabatic container. Initially the mixture 
3 
occupies 3 litres at 27°C. The volume is suddenly decreased to B liters. Choose the correct 


option(s): 
(H2 and Не can be treated as ideal gases): 


(A) y for mixture is 5 
(B) Final temperature = 300-/2 К 


(C) С, for mixture is 2R 
(D) Work done in compression is totally converted into internal energy. 


Space for Rough work 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


5 AITS-CRT-IV (Paper-2)-PCM-JEE(Advanced)/20 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


In the potentiometer setup shown below all cells are ideal and all connecting wires offer zero 
resistance. Then answer the following question: (Take AB = 100 cm) 


10V 
80V | ^ 
шинэ 40V ТЕ 
LW“. 
50 II 
A* C B 
100V 
| 
List -1 List — II 
(1) Null deflection length АС (P) | 90cm 
(M) | Current through 50, (Q) | 40cm 
(IIl) | Current through 10V cell (R) | 10A 
(IV) | Potential difference across EF (S) | Zero 
(T) | 10V 
(U) | 40V 
(V) | 5A 
9. If only switch Il is closed: 
(А) I> Q, IIO S, III S, IV > U (B I> P, П >S, Ш U, IV >T 
(C) I> Q, II S, Ш -> S, IV >T (D) I> P, I >S, Ш -> sS, IV > U 
10. If both the switch are closed: 
(A) I> P, П 5, Ш $, IV >S (B) I> Q, I > V, M >S, IV >S 
(С) I>P, ПЕ, Ш Е, ГТУ >T (D I> Q, П К, Ш К, ТУ >S 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Three rectangular conducting plates are placed closely parallel to each other as shown in figure. 
Plates A, C are given charges Q, and 2Q respectively. 
A B С 


a 


The respective marking of surfaces is given on list | and List Il provides with charges. 


List - l List – 11 
(1) І (Р) | 30/2 
(I) | I (Q) | Zero 
(0) | III (R) | -0/2 
(IV) | IV (S) | Q/2 
() |0 
(U) |-0 
11. If switch is open: 
(A) I> P, П >R, Ш $, IV >R (B) I> Q, I >T, II U, IV > U 
(C) IO S, П >S, ШЕ, ІУ >S (D) I> P, ПР, Ш В, IV >S 
12. If switch is closed: 
(A) ІР, ПЕ, Ш $, ІУ >R (В) 15> Q, ПУТ, II U, IV > U 
(С) 153 Q, I> Q, Ш Q, IV>Q (D) I> Q, I >Q, Ш U, IV > U 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


17. 


18. 


A box of mass 1kg is lying on a rough horizontal floor and a horizontal force acting on box has a 
magnitude of F = 3t*N, where t is in seconds. If the box starts from rest, determine its speed (in 
m/s) at t 3 second. The coefficient of static and kinetic friction between the box and horizontal 


floor are u, —0.3 and u, =0.2 


Sunset is defined as the instant that the top of the sun dissappears below the horizon. How long 
is it from the time when the bottom of the sun hits the horizon until the instant of sunset assuming 
that you are standing on the equator on March 21? Call this time tsunset and find it in seconds. 


Take diameter of Sun = 14 x 108 m and sun-earth distance = 1.5 x 10'' m. (акел = 3.15) 


A boy throws a ball at time t = 0 with upward initial velocity = 20 m/s, from the A 
corner of the roof of a building, whose height above the ground is 25 m. If the ! 

velocity of the ball is simply reversed after collision from the ground 1 
(magnitude remaining same), and the 3% collision of the ball with the ground 20181 | 
occurs att = t: sec. What is the value of t1? 


25m 


Moment of inertia of an equilateral triangular plate of side length a , 
about an axis passing through one of its vertices perpendicular to 


its plane is equal to/,. If the following symmetric structure is 
made from the same material, then its moment of inertia about the 
axis ОО! is found to be equal їо NI, . Find N 


A block is placed on a horizontal platform vibrating up and down, simple harmonically. It is 
observed that the block loses its contact with the platform when its angular frequency is 5 rad/s. 
The amplitude of oscillations cannot be less than "А" cm, then find the value of A: 


End A of a rod AB of length L = 0.5 m and of uniform cross-sectional area is maintained at some 
constant temperature. The heat conductivity of the rod is К = 11.34 Wm"'K". The other end B of 
this rod is radiating energy into vacuum and the wavelength with maximum energy density 


emitted from this end is А, = 750004. If the emissivity of the end B, e = 1, determine the 


temperature of the end A (in Kelvin). Assume that lateral surface is insulated. (Take Wien's 
constant = 3 x 10? mK, Stefan's constant с =5.67 x 10? W/m?K^) 


Space for Rough work 


——'!-——-—-—-«-—-——-—X-X--—'!!'"!""OÜQTT!—"""''!""AA""———" 
FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-CRT-IV (Paper-2)-PCM-JEE(Advanced)/20 8 


Chemistry PART - II 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


If x is the number of chlorine atoms and y is the degree of unsaturation then which of these 
reactions will give a product with maximum value of x+ y : 


anhyd 
СН,СОСІ 
(А) + 3 AICI, 
(excess) 
d Anhyd. AICI, 
(B) Tos. Cod dat 
(excess) 
jee Anhyd 
ЭР? 
(©) а AGL, 
(ехсеѕѕ) 
2 һу 
(0) + =» 500K 
(excess) 


Select the incorrect statement(s): 
(A) Second period of modern periodic table contains maximum number of gaseous elements and 
sixth period contains maximum number of solid elements. 


(B) SrSO, is the most stable towards heat among all the sulphates of alkaline earth metals. 
(C) Molten hydrides of all alkali metals liberate H, gas at anode on electrolysis. 
(D) The coordination number of Zn іп Wurtzite structure is 4. 
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For one mole of an ideal gas at R Kelvin, which of the following graphs is/are correct 
(M. W. = 100) (R= — 


K ) (P is in atm and V is in litre) 


0.0821 
а. 
а. e 
c © 
(A) 2 B) 2 
45% ^u 
In V 459 10010 V 
( s 0) © 
45° 
d V 


A solution is prepared by dissolving 1.5 g of a monoacidic base into 1.5 kg of water at 300 K, 
which showed a depression in freezing point by0.165°C . When 0.496 g of the same base 
titrated, after dissolution, requires 40 ml of semimolar H,SO, solution. If K, of water is 1.86 K 


kg mol", then select the correct statement(s) out of the following (assuming molarity = molality): 
(A) The pH of the solution of weak base is 11.903 

(B) lonisation constant of the base is 8 x 10 * 

(C) The osmotic pressure of the aq. Solution of base is 2.167 atm 

(D) The base is 10% ionized in aq. Solution 


Complete the reaction: 


CS, + Aq. NaOH -> * + НО 
(A) Na,S (B) Na,CS, 
(С) Na,SO, (D) Na,-CO, 
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24. 


25. 


If for an equation like N,O,(g)= 2NO, (g), the AG (reaction) expression given is 


P? 
AG = 4.73 KJ mol +2.5 KJ mol” | E ын | then 


NO, 


(A) If small amount of NO, is introduced in a closed container, then reaction moves in forward 


direction spontaneously. 


(B) Initially, AG? value is negative for the given decomposition. 
0 


(C) At equilibrium, Q, =K, = antilog 


(D) If mole fraction of N,O,>mole fraction of NO, still reaction can be spontaneous in 
backword direction. 


Identify the correct statements from the following reactions: 
(i) SnCL, + H,O > X + HCl 
(ii) 
SnCl, + 2NaOH —— Y + 2NaCl 
fENeOH (excess) 


Z+H,O 
іі) 3SnCl, + 2AuCl, — 3SnCl,+ P 


iv) SnCl, + 2НСІ + I, > SnCl,+ Q 


) 
) X shows white turbidity and is basic 

) Y is white ppt. and Z is soluble in water 
) P is a metal 

) Qis an acid 


( 
( 
(A 
(B 
(C 
(D 
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OH OH 
Ph Ka 
26. When is treated with H,SO, and heated then what are the intermediate 


(A) OH (B) OH 
Ph 
| 2 
Y Ph Эр 
(C) ot (D) OH Ph 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: 14881 and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and 1151-1! and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Match the product of following reactions. 


List - I List — Il 
(1) МН,СОНН, +HNO, > (P) | N, 
(п) | CaCN, +H,O > (Q) | CO, 
(1) | CaOCl, +NH, > (R) | H,O 
(IV) | N.H, +HNO, > (5) | NH, 
T) | МЫН 
(0) | CaCO, 
27. Choose the correct options 
(A) I-P,Q,S,T (B) П-Р,О,О 
(С) II-P,Q,S (D) I-P,Q;R 
28. Choose the correct options 
(A) III-P,R,S,U (B) IV-P,R,S 
(C) IV-R,T (D) Ш-Р,В,Т 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Match List — | with List — Il. 


List – 1 List – Il 
(1) | A blue solution (P) | Cu(OH), 
(П) | A blue precipitate (Q) | CuSO,.5H,O 
(II) | Red colour compound (R) [Co(SCN), |” 
(IV) | Tetra coordinated compound (S) KFe| Fe(CN), | 
(T) | Pb,O, 
(U) | Hel, 
29. Choose the correct options 
(A) 11-Р,О,5 (B) IIl-P,Q,S,T 
(С) І-О,В (D) IV-Q,R,T 
30. Choose the correct options 
(A) I-Q,R,S,U (B) II-Q,T,S,U 
(С) Ill-T,U (D) IV-Q,R,U 
SECTION - C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. An equilibrium PCl; ——— PCl + Cb is obtained by starting with mole of PCl;in a 1L 


vessel. A vapour density of equilibrium mixture was found to be 250.2. Now, the equilibrium 
mixture is transferred into a vessel of 2L capacity, its new degree of dissociation is. 
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32. 


33. 


34. 


35. 


36. 


A glow-worm of mass 5.0g emits red-light (650 nm) with power of 0.10 W entirely in the backward 
direction. What velocity (v) in m/sec, will it have accelerated to after 10 years, if released in free 
space (and assumed to live). Then v is? 


In the unbalanced reaction: 
Al+KMnO, +H,SO, ——oKHSO, + Al, (SO, ), +MnSO, +H,O 


If the stoichiometric coefficients of Al, Н,5О,, MnSO,and Н,О аге w, x, y and 2 respectively, 
the numerical value of E 2. will be 
y 


In acid rain in Delhi it was found that 1 litre rain water consist of 2.463 litre equimolar mixture of 
SO, and NO, gas dissolved at a partial pressure of 0.1 atm. Find out the pH of the solution if 


HNO, produced is 60% dissociated under given condition at 27°C. (R = 0.0821 litre atm/mole 
K) (log 1.8 = 0.25) 


If molecule shown below has molar тавв-Эх then find the mass of CH,MgBr (in grams) which 


can react (max.) with 5 grams of compounds [Mg-24.3,Br-80] 


CHO О 


Н,С-С-О--О Ван МА “eB suppose both reactions occur by 100% 
efficiency then the molar mass of B: 
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Mathematics PART - Ill 


ЅЕСТІОМ – А 
(Опе ог Моге than опе correct type) 


This section contains 08 questions. Each question has FOUR options (А), (В), (С) апа (0). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


v. авч ҮС - р -376(- СЕДІ 


r=0 r=0 r=0 
4 2n -1 16 1 1 
(А) 9, = (В) S, ) =1- 
2, k 24 (2" 1) 24 |) 216 
4 1 16 2 1 1 
С S,=1 D ү» S| PS 
( p2 k 216 ( › э ә) =( =) 
EC 1 1 Эа. 
38. If a, b, x, у are positive natural numbers and —+— = Пһеп — + — is same ав: 
x y y x 
xa? + yb* ах +b’ 
x+y x+y 
x y y b* 
о S42 0) —+— 
х у X Уу 
2 
39. If lim ы с s ыг - and S = lim sob pulp ы nmm Кази 
nov] 2 n 6 пэх| 172 2^3 34 n. (n1) 
then 5-7 16 equal to 
(A) A non-integral number (B) An rational number 
(C) A transcendental number (D) An integer 
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40. 


41. 


42. 


The ends of a line segment are P(1,3) and Q(L1). R is a point on the line segment РО such 
that PR: QR =1: Л. Е Ris an interior point of the parabola y^ = 4x , then 


(А) A € (0,1) e Ae(-21] 
55) 

(C) Ae] —,— (D) None of these 
2.5 


f: N — Aand =: № — B аге two onto functions such that 


f (n)= Е sec? 2 and g(n)= Е cos ес? | ‚ for some @. If вес” Ө is irrational, then (мһеге[.| 
denotes the greatest integer function) 

(А) ANB=¢ 

(B) AUB=N 

(C) f and gare bijective 

(D) Ar^ В is non-empty finite set 


A triangle with vertices P (2,5), Q (5.2)and К(-1,-1) is inscribed in the rectangular hyperbola 


xy-x— y-3z0and let H -(2,2)ів orthocentre of APOR , let A, Band С be the feet of 
perpendicular from P,Q and QR, RP and PQ respectively апа г is in radius of AABC , then 


(A) Circumcentre of APQR is -3-3| 


(B) Incentre of AABC is (3,3) 
(C) Equation of AB is x+ y -2 =0 


2202 


р 
(0) ғ 5 
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1 1 
The x that satisfying the equation (2 sec x—1)3 + (sec x — 1)* = І can be in the interval 


лл лл 
А ---,- В ---,-- 
EJ H CERE 
Зл 5л 
(С) ШЕЗЕЗ (D) None of these 


Let all the letters of the word ‘MATHEMATICS’ are arranged in all possible order. Three events A, 
B and C are defined as: 

A: Both M are together 

B: Both T are together 

C: Both A are together 

Which of the following hold(s) good? 


(в) P(AMB)=P(BNC)=P(CNA)=— 


(C) P(AnBnC)- —- 
(D) P[((48)rc]- 235 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Consider the following equations of curves: 


C :x +y =4 
C ty = 84/6х 
2 2 
2 ы 
1 5 
2 2 
Gr se e 
25 1 


List-I : Contains the equation of common tangent between two of the given curves 
List-Il: Contains some information 


List — I List – Il 
(1) у -A2 (x 6) (P) | Is a chord of C, 
(M) | y= `/Зх + 242 (О) | Is not a chord of С, 
(I) | y RU (R) | Common tangent of C, & C, 
(IV) | ya x^ 24/6 (S) | Common tangent of С, & C, 
(T) | Common tangent of C, & C, 
(U) | Common tangent of С, & C, 


45. Which of the following is the only correct combination? 
(A) I> RQ (В) I> SP 
(C) ПЭ PU (D) I ТР 
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46. Which of the following is the only correct combination? 
(A) III — SP (B) III —> RQ 
(C) IV > TP (D) IV > SQ 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Consider the following functions: 


32 
A lea тет: 
g(x)=9+x° 


List-I: Contains new functions defined with the help of given functions 
List-Il: Contains some information about them 


List -1 


List – Il 


(0 | р(х) = (х) (х) 


Is ап odd function 


(ll) | а(х) = (f (x)+ g (x))x (Q) | Is an even function 
(п) | r(x)o f(x): (х) (R) | Function never intersect X-axis 
(м) | 5(х)- f(x) (S) | Range is a subset of (0,00) 


(Т) | Range is a subset of (—о,0) 


(U) | Function intersect X-axis exactly once 


47. Which of the following is the only correct combination? 
(A) II > PST (B) I QUS 
(C) II —^ PRU (D) I> QRT 
48. Which of the following is the only correct combination? 
(A) III — QSU (B) IV > QS 
(C) III —À QTR (D) IV 5 PS 


Space for Rough work 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 


question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


1 
49. The value of Ішіп Gk 1--2sin3x) B is equal to: 
0 


50. 


51. 


ah 


tan —-4 
| № 
Consider a square matrix of order 2 given by D. = if A, 22») D, E ,then find 
ot 4 isl з= 
P 
, A 
the determinant value of the matrix A defined by A = lim 2 


по s Їл 
n an| —— 
n 


Let y = f (x)( f : R — R) be an explicit function defined by the implicit equation 
ху -3(x + y?)+3(x+ y)= 14 and g be the inverse of f . If 


£r g (x)).g (x+ f (x))) at x=-1+ 4/15 is equal A (15) ^ , where A € I, then find 
x 
the value о |: 


Space for Rough work 
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52. 


53. 


54. 
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If л and l, are the least and greatest distance between parallel tangents drawn to the curve 


(х) = x-sinx where хє (=), then find the value(1, 4-4, ). 


[Use: л =3.14] 
= C (n^ + 3и +3 
! 2 un meas = tan! (2) then find the value ofcos '(cos(p—1) 


[Use: л =3.14] 


If z,,z,, z, € C satisfy the system of equations given by|z,| = Е = 5 =1,7,+%+2,=1 


and г2,2,- 1 such that Im(z,) < Im(z,) < Im(z,) then find the value of Е +25 ijs. 


Space for Rough work 
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CONCEPT RECAPITULATION TEST - IV 
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PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 


Sol. 


Sol. 


SECTION — A 
AC 
For first refraction 
Н, Д ж 8-8 
V u R 
fet = 2 =>v=2R 
v a R 


As 45° is greater than critical angle of 30° so the rays gets totally reflected at the second face. So 
the plane surface will behave like plane mirror. 


ACD 
15-Т =10a 
T = 5а 


a 
< 


15 10 > T т S 
2T 


5 >T 
>a 

So, a -1m/ s? 
and T=5N 

So, 2T =10N 


BC 
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Sol. As the plank retards 1kg block will move relative to the plank but 2kg block will remain at rest 
distance travelled by 1kg block in 1 sec. 


5 552757 
2 2 


Relative velocity of 1kg after 1 sec V, =1m/ s 
Then using conservation of linear momentum and Newtons experimental Law 
V, 42V, =1----(1) 


| | (u2) 1 
Final separation between blocks — ---т 
2x2 16 
4. AD 
5. AC 
6. AB 
So. 16x10? =2T xl 
4 
3 
16х10" 
2х0.1 
= 8ст 
=> distance from centre = 3cm 
— 543 or 5 – Зст 
7. ACD 
8. ABD 
Sol. Degree of freedom of He = 3 
Degree of freedom of H» = 5 
3х2-5х2 
Average degree of freedom = шээс 4 
2-2 
2 3 
Now y =1+—=— 
de 22 
For adiabatic process AQ = 0 and РУ” =constant or ТУ”! = constant 
From first law AU = AW (Е АО- 0| 


ЕІПЈ ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 
17. 


Sol. 


18. 


Sol. 
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О > 0 > 


SECTION - C 


00022.00 
Motion will start when F 2 ите at t = 15 


After that F — u,mg — ma 


3) -2=a or ер 
dt 
3 


ve | (30? - 2r = 22m/s 


1 


00128.00 
8 
= 14x10" Е 14 кууз 
1.5х10' 1.5 
2л 
оОо------ 
24х3600 
0 
im 
о 
ус 14 103 9 24х 3600 
1.5 2л 
t= зы =128sec 
л 
00017.00 


0 =20-10t'=> t'=2sec 
45-5 end 
So, t =2+5x3=17sec 


00002.00 
00040.00 
Maximum acceleration = ^A = g 
A= ee = 40cm 
о 


00464.00 

75000107 хТ,,, -3х107 
Т, = 400K =T, 
1400 =cAT! >T, = 464К 


1 
— KX — 
K A 
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Chemistry PART - II 
SECTION – A 
19. B 
20. CD 
Sol. Electrolysis of molten LiH only gives H, at anode and the other hydrides tend to decompose 


21 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


before they melt. NaH has crystal structure similar to NaCl 


BCD 
(B | PV-nRT 
Lu „шр = InnRT - ШУ 
=> 108, P=log,, (nRT) — 108, (V) 
2. Slope =— 1 


Intercept value = In(nRT) 


= Іп | 1x0.0821x =0 
0.0821 
(С) | PM-dRT 
Б 12:50) 


d m m 100 
(D  PV2=nRTV 
Slope = nRT = 1 
ABCD 
Calculation of mol. wt. of BOH: 
eq. of the base = eq. of H,SO, used 


PASE x12 40x107 x7x2 2 m, -124 дтогГ! 
B 
Now: 
AT, =ixK,xm 
0 d65cp вво 52200 
12.4 150 
(лала opp d aor ad 
1.86 
So, (OH) = Ca = 0.08x0.1- 8x10? <. pH = 11.903 
So, K, = Co? =0.8x(0.1) = 8x10 
Also, x =iCRT 
= 1.1 x 0.08 x 0.0821 x 300 
- 2.167 atm 
BD 


3CS, + 6 NaOH —o Na,CO, + 2Na,CS,+ 3H,O 


ACD 
From the given expression, AG? = +4.73 KJ / mol & RT = + 2.5 KJ/mol. 
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This gives T = 300 K 


е 


Initially, Р.о, > 0 hence =— — 0 & In 
N,O, 


2 
NO; 


N20, 


Hence AG expression is (—)ve & reaction moves in forward direction spontaneously. 


Mole fraction of М.О, is much larger than that of NO, . Thus Po, > Pro, 


р? —Aq? 
— ——|— 1.909 with 
RT 


NO. 1 | 
But for ~ we can’t say, hence comparison of K, value = + antilog 


МО, 


P? 
Q, = — is inclusive. Hence Q, > K,or Q, < K, oreven Q, = K, can be possible 


МО, 
25. ABCD 
Sol. X Sn(OH)CI 
Yo Sn(OH), 
Zo Na,SnO, 
P—Au 
Q —5 HI 
26. AC 
Sol. OH OH Ph 
Z^ p? 
Ph 
= HO s 
A) choice C) choice 


Hence (A) and (C) are correct while (B) 2 b are incorrect. 


27. D 

28. C 

Sol. (for Q. 27-28) 
A — (i), (ii), (iii) 
B - (iv), (vi) 
C - (i), (iii), (ix) 
D — (iii), (vii) 

29. C 

30. C 

Sol. (for Q. 29-30) 
A — (ii, iii, v) 
B - (I, iv) 
C - (vi, vii) 
D - (ii, iii) 


n eel 
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SECTION - C 
31. 00000.09 
1 0 0 
Sol. PCI; —— PCI, + Cl, 
1-а а а 
dc 
d 
250.2 
1+a = == 
208.5 
а = 0.2 
Mole of РС = 0.8, PCl3 Cle = 0.2 
0.2x0.2 1 
K- aid 
0.8 20 


Now, when it transferred to 2L vessel reaction proceeds in forward direction. 
РС —— POI, + Cl, 
08-х 0.2+x 02--х 


(0.2+ х) 1 
(08-х)х2 20 
<. X =0.07 
Degree of dissociation = aar = 0.0875(approx) = 0.09 


32. 00021.00 

Sol. According to the law of conservation of momentum, momentum lost by photons 
= momentum gained by glow-worm 
Momentum lost by photons 
= no of photons x momentum lost by one photon 


= Totalenerdy 27 [Debrogie equationa e P. рел 
energy of photon A p À 
_ powerxtime h 
Е сы 
EN 
- K хронегхїтөхҗї 
.0.1«365x24x60x60x10 _, 


3x10° 


(1) 
Momentum gained by glow-worm = 


(1) = (2) 


Hence у = 21 m/sec 


= x(v)inm/sec —o (2) 


Ans. Sae 
7 


33. 00006.90 
Sol. 10Al+6KMnO, +27H,SO, —— 6KHSO, + 5Al, (SO, ), + 6MnSO, +24H,O 
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34. 00001.75 
2.463х0.01 102 


Sol: H,SO, produced = = M 
2x0.0821x300 2 
2NO, -Н,О----НМО, + HNO, 
-2 
Conc. of NO, = P M 
-2 
So HNO, - us M 
-2 
HNO, = ш М 
2 
-2 -2 -2 
Net |H' | = шит тэлэн Wg OM Т ы 
2 2 2 100 
pH = 1.75 
35. 00357.90 
Sol. Опе mole of compound consume 6 moles of CH,;MgBr so half mole will consume 3 moles of 
CH,MgBr 
36. 00072.00 
Br Н.С 
So. Ais СН---О andBis X 
| 
Br O 
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Mathematics PART - Ill 
SECTION – А 
37. AB 
50. 5, = У "С,|– zc 
r=0 2” 
2" 
5.-( | 
2 
4 n n n n 
nc A EDS ane 
— 2 4 8 16 
n 4n 
215: 
2 2 
р 221) 
2” 
_ 24-1 
id (д 1) 
38. АСО 
1 1 
Sol. +=] 
х у 
> х+ у= ху 
= (х-1)(у-1)=1 
ESQ. que 
39. BD 
Sol. 


іт Уг, =10-л° 


n—oo 
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40. АВС 
2: 
NE а) Dr E 
1-4 1-4 5 
41. АВС 


Sol. Since ес 0»1 
= | (n +1)sec* 0| > [n sec? 8| 
Hence, f and g are both one-one 
Letk < nsec? 0 < k - land k «тсовес Өд <k +1 
К cos! 0 «n « (k *1)cos? Gand ksin’ 0 <m<(k+1)sin’ 0 


Adding gives k «integer « k +1 

— АСВ-ф 

Supposek ¢ A 

=> nsec’ Ө < kand (k +1)<(n+1)sec’ 0 


= n<kcos’ and n+1>(k+1)cos* 0 
=> к <(k—n)cosec’0,k + 1» (К-п)совес 0 


— ЕС —n)cos ес? | =k 


—keB 

42. BCD 

Sol.  Orthocentre of APQR lies on hyperbola 
>A=3 


Incentre of AABC is orthocentre of APOR 


26 
Equation of AB is x+ y E =0 


43. AB 
1 
Sol.  (3secx—2)+3(2sec x-1)3 (sec x-1)3 =1 


— (2sec x— 1): (secx - Ls =(1-secx) 


2 
(2sec x І = (ѕесх –1)з orsec x -1-0 


= x-2nz,nel 


44. ABCD 
45. C 
46. B 
47. D 
48. B 
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SECTION - C 
49. 00024.00 
[a +2sin з)" ах 
Sol. 1=Inlim2 
10 t 


=In lim(1 +2sin an" (Using L' Hospital's rule) 


1 lim (2sin3r) 
рген n е” 


. 2.3.4.510 3t 
= lim ———— — = 
t>0 3t 
50. 00002.00 
51. 00000.00 
Sol. (хыу-(у-1) =16 
1 


24 


| 
x=-1+(16-(y y) 
sr x) =-1+(16-(x+1)') = g(x) 


= f(x)=8 (x) 
f (-14+415)= g(-1+415)=0 
) 


(7 (х+в(х)).в(х+/ Q9)) UG £0) 


~ ут 
-4 
— 
ы 


- t f(x )) =2F (x+ f (x) 
f'(x+F(x)).(x+ (х) 
A nr) a x=-1+7/15 20 


52. 00007.70 
So. f (x) =x-sinx 
f '(x)=1-cosx 
f'(x)=0=>1-cosx=0 
>cosx=1 
х-0,2л 
y = Qand y = 2 are two parallel tangents and distance between them/, = 27 
Also other two parallel tangents are parallel to the line y — x 


f'(x)=l>1-cosx=1 =cosx=0 = х=, 


(——A———MÓÓ————————————————————————————————————— 
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л 
Tangent at x= 2 


^d eL -2л--47--17.70 


53. 00002.14 


(erre 


1+(n+1)(n+2) 


224 1+ tan | —— Itan” 
n+l п--2 


= 3 2 Р - 3) -tan' 2 E : 3) 


їе -1 i Р az 

= tan (tan (1)) = tan 9 
Spem 

cos ' (cos(z -1)) 2 z -1- 2.14 


54. 00002.24 
So. Since 2, +2, + 2, =1 
5 1+2, +z =l 
1 1 1 
Sth E EK ee 
а © О 
Now, consider a cubic equation having roots Z,, 25, Z3 


(-2)(5-2)с-2)-2-(2%2%2)2%(22,%2,2,%2,2)2-22,2,- 0 
—zZ-z4z-1-20 

= 2° (2-1)+1(2-1)=0 

уо 


<. Roots z 2--i 2, =1 z =i 
2 3 
[+ +|= 4/5 
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e The test consists of total 75 questions. 


• Each subject (РСМ ) has 25 questions. 


• This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Раж-111 is M athematics. 
e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART -| 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


If A x B 2 C, then which of the following statements is wrong- 
(AVC LA (В) сі Вв 
(C) C 1 (A+B) (D) С L (A х B) 


A particle moving in a straight line is acted by a force, which works at а constant power апа 
changes its velocity from u to v in passing over a distance x. The time taken will be: 


2163 ө «|+ 


A resistance of frustum shape is shown in figure. If a current / passes 
through the resistance, the electric field at A and B are related as 


(A) E,» Eg 
(B) E 
(€) E,- E, 
(D) 


D) there is no relation 


A conducting rod of length 2/ is rotating with constant angular speed o 


about its perpendicular bisector. A uniform magnetic field B exists parallel 
to the axis of rotation. The emf induced between two ends of the rod is 


(A) Bof (B) 5 Bof ” Ё 
(C) = Bof (D) zero 


Space for Rough work 
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Two capacitors of capacitance C,and C, are charged to a 


potential difference of V, and V, respectively and are connected to 
an inductor of inductance L as shown in the figure. Initially key k is 
open. Now key К is closed and current in the circuit starts 
increasing. When current in the circuit is maximum 


A) charge on both the capacitors is same 

B) induced emf in the inductor is zero 

C) potential difference across both the capacitors is half of the induced emf 
D) electrostatic potential energy stored in both the capacitors is same 


— — ~~ 


An object is moving towards a mirror with a velocity v as shown in figure. If 
the collision between the mirror and the object is perfectly elastic, then the 
velocity of the image after collision with mirror in vector form is 


(A) -vj 
(B) -vcos20j +vsin20/ 
(С)- vi 

(D) —vcos 20 j —vsin 207 


The figure shows the variation of photo current with anode Photo current 
potential for a photo-sensitive surface for three different radiations. 

Let la lẹ and /; be the intensities and fa, % and f; be the frequencies C 

for the curves a, b and c respectively; a 

(A) f, =f, and /, = 1, 
(B) f, =f, and I, «lc 
(С) f, =f, and I, =I, 
(D) 


a 
D) f, =f, and 1, = 1, 


O Anode potential 


Space for Rough work 
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An X-ray tube has three main controls. | 

(i) the target material (its atomic number 2) 

(ii) the filament current (/) and 

(iii) the accelerating voltage (V) 

Figure shows a typical intensity distribution against wavelength. 

Which of the following is incorrect? 3, 
(A) The limit Amin is proportional to V^' Amin 

(B) The sharp peak shifts to the right as Zis increased 

(C) The penetrating power of X ray increases if V is increased 

(D) The intensity everywhere increases if filament current /; is increased 


H 
A frictionless tunnel is dug along a chord of the earth at a perpendicular distance 2 from the 


centre of earth (where R is radius of earth). An object is released from one end of the tunnel. The 
correct graph, showing the variation of acceleration of particle with its distance r from centre of 
earth is 


Two immiscible liquids are poured in a U-tube having densities р; and 
рг. The ratio of height of the liquids above their interface (Л, / h, ) is 


(A) directly proportional to their densities 

(B) inversely proportional to their densities 

(C) directly proportional to square of their densities 
(D) equal 


Space for Rough work 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


12. 


5 AITS-CRT-IV-PCM-JEE(Main)/20 


Two particles are performing simple harmonic motion with same amplitude 
and same frequency. When they are at same distance from mean position 
on opposite sides, their speeds are one fourth of maximum speed. Also at 
these positions their direction of velocities are opposite, the phase 
difference between the two simple harmonic motions is 


(A) 2 (В) x 
Зл Бл 
(С) = (D) Эс 


Pressure versus density of an ideal gas is shown in the graph. Then the correct Р 
temperature versus density of gas graph is 


(B) 
(D) 


/ 


Т Т 
А В А В 
(А) 
С С 
р р 
Т Т 
С А А 
(С) 
С 
В В 
р р 
P-V diagram of a diatomic gas is straight line parallel to P-axis. The molar heat capacity of the 
gas in the process will be 


(A) 4В (В) 2.5 R 
(С) 3R (D) 48/3 


Space for Rough work 
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14. In the given circuit, the initial charges on the capacitors are Qy3 Qo 
shown in the figure. The charge flown through the switches S; LAT FAG 
and 5; respectively after closing the switches are E +| Н z 
B5 + _ 
(A) zero, Ф (В) Ф Q |- | Hl н E 
6 5 2 Cr aren 2366 
(с) zero, С. rq, € pe. 22 
2 5 6 5, 5 


15. Figures shows two capacitors С; and С» connected with 10 V Ч | | | | 


battery and terminal A and B are earthed. The graph shows the | 


variation of potential as one moves from left to right. Then the 
ratio of С/С is 


Potential 


(A) 5/2 (B) 2/3 
(C) 2/5 (D) 4/3 
16. In the given arrangement pulleys and string are massless 


and frictionless and all surfaces are smooth. Find the 
magnitude of acceleration of wedge of mass M. 


F cos 
(Aj ee 
M 
Е(1-сов%) 
oS 
M 
F 
m+M 
Есоѕ 
(pj 098 
т+ М 
17. Ball 1 collides with an another identical ball 2 at rest as 
shown in figure. For what value of coefficient of restitution e, — 
the velocity of second ball becomes two times that of 1 after 
collision? LLL 
(A) 1/3 (B) 1/2 
(C) 1/4 (D) 1/6 
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In the given figure a ring of mass m is kept on a horizontal m 
surface while a body of equal mass ‘m’ attached through a string, 

which is wounded on the ring. When the system is released the 

ring rolls without slipping. Consider the following statements and 
choose the correct option. 

i) acceleration of the centre of mass of ring is 2g /3 т 


ii) acceleration of the hanging particle is 4g /3 

iii) frictional force (on the ring) acts along forward direction 

iv) frictional force (on the ring) acts along backward direction 

A) statement (i) and (ii) only (B) statement (ii) and (iii) only 
C) statement (iii) and (iv) only (D) none of these 


A uniform rope of length 12 metre & mass 6 kg, is swinging vertically from rigid base. From its 
free end, one 2 kg mass is attached. At its bottom end one transverse wave is produced of 
wavelength 0.06 metre. At upper end of rope, wavelength will be- 

(A) 1.2m (B) 0.12m 

(C) 0.12 cm (D) 0.12 mm 


In a two slit experiment with monochromatic light, fringes are obtained on a screen placed at 
some distance from the plane of slits. If the screen is moved by 5 x 10-2 m towards the slits, the 
change in fringe width is З x 105 cm. If the distance between the slits is 10-3 m, calculate the 
wavelength of the light used. 

(А) 7000А (В) 5000А 

(С) 6000А (D) 4000А 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


A ball of mass 10 kg and density 1 gm/cm? is attached to the base of a 2 m/s 
container having a liquid of density 1.1 gm/cm?, with the help of a 
spring as shown in the figure. The container is going up with an 
acceleration 2 m/s’. If the spring constant of the spring is 200 N/m, the 
elongation in the spring is: (in cm) 

(A) 2 cm (B) 4 cm 

(C) 6 cm (D) 8 cm 


A very small sphere of mass 80 g having a charge q is held at a height 9 m vertically above the 
centre of a fixed non conducting sphere of radius 1 m, carrying an equal charge q. When 
released it falls until it is repelled just before it comes in contact with the sphere. Calculate the 
charge q is7xK . The value of K is: 


(in uC) [g = 9.8 m/s?] 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


The dimensional formula of a physical quantity x | М?Т? |. The error in measuring the 


quantities M, L, and T are 2%, 3% and 4%. The maximum percentage of error that occurs in 
measuring, the quantity x is: 


A 6 volt battery of internal resistance 10 is connected across a uniform BV, 10 

wire AB of length 100 cm. The positive terminal of another battery of 

emf 4V and internal resistance 10 is joined to the point A as shown. 

Find the distance of point D from A if there is no current through д с D 
alvanometer. (resistance of AB = 5O 

g ( ) 19 


4УЛО 


A brass scale is graduated at 10°C. What is the true length of a zinc rod which measures 60.00 cm 
on this scale at 30°C. Coefficient of linear expansion of brass = 18 x 1079 K-*. 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


0.15 M aqueous solution of potassium sulfate has on osmotic pressure of 8.21 atm at 27°C. 
Which of the following is correct about the properties of solution? 


(A) The value of Vant Hoff factor of K,SO, is 3. 
B) The value of 1 for K,SO, is less than 3 due to partial dissociation of solute. 


(B) 
(C) The value of i for K,SO, is more than 3 due to complete dissociation of solute. 
(D) The freezing point o solution would be more than 0°C. 


Provide the product of the following crossed aldol reaction? 


(1) LDA 


Toe 
eA us 


Space for Rough work 
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28. A solution is made by equilibrating the two solids barium sulfite (K,, -8x107) and barium 


sulfate (K,, =1.0x10°) with water. What are the concentrations of the three ions at 
equilibrium, if same of each of the solids remain? 


+ а Же 
(А) | Ва” |-9х10“М (в) | SO; ]=5х10 3M 
2- І 3 
(C) | so; ] = a M (D) All are correct. 
29. Which of the following reactions are correctly matched with the product? 


(C) ZU a КЫС? H3C Ж” СН, 
N 
4 T SN ays 
Å on ца 
HaC 80°C 
Space for Rough work 
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If we take into account electron spin we effectively double the number of available quantum 
states for a given set of quantum numbers л, /,m,. Including spin, how many different quantum 
states are accessible to an electron with n = 2 ? 
(A) 6 (B) 

(C)8 (0) 4 


What is potentially, this single most important property/ability of all matter/material that causes 
them to react? 

(A) Gibbs energy (B) Enthalpy of formation 

(C) Entropy of compound (D) Octet rule. 


What is the change in pressure when 10 grams of molecule A (mw=150 g/mol) reacted with 
200ml of 0.20M solution of B and the resulting gas fills a volume of 200ml vessel at 300K? 


2A(s)* B(aq.) —9 X (g) *2Y (aq.) 
(A) 5.105atm (B) 4.105atm 
(C) 2.05atm (D) 2.0547atm 


Which of the following element is not correctly matched with its compound? 

(A) The chloride ХСІ, is oxidizing, but ХСІ is stable and insoluble in water: T£ 

(B) The oxide XO, has high melting point and is very abundant in nature: Si 

(C) X (group 14) forms compounds mainly in +2 oxidation state, through some compounds in the 
state +4 do exist: Sn 

(D) X, exists in various allotropic forms and one of the allotrope shows disproportionation 
reaction with NaOH : P 


CoCl,.6H,O(s) salt is dissolved in water, which of the following statement is incorrect about 


this solution: 

(A) When 12 M HCl is added to the solution, its color changes to blue. 
(B) When the solution is heated, the color of solution becomes blue. 

(C) On adding large amount of water, the color of solution becomes pink. 
(D) 


D) On passing Н,5 (е) through the solution, pink colored ppt is formed. 
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35. 


36. 


37. 


38. 


39. 


A volume of 4.0 L of gases A(g) and B(g) react to form solid C(s). During the reaction, the system 
looses 1150J of heat to the surroundings. The volume of the system is negligibly small at the end 
of the reaction as the gases disappear under atmospheric pressure. What is the change in 
internal energy of the system? 

(А) -1150/ (B) -744.7J 

(C) -1555.3/ (D) -1150/ 


Xe+E, Saar? A А+Н,О —— B+2HF 


60-70bar 
(1:20) 


A+2H,O0—>C+4HF 


A+6H,0—-> D+6HF 


Which of the following statement is correct about the structure of Xe compounds? 
(A) Compound B has square pyramidal geometry 

(B) Compound C has two lone pairs on control atom. 

(С) Compound D is ХеО,. 

(D) Compound A has square planer geometry. 


Which of the ore is correctly matched with its chemical group present? 

(A) Cuprite : Sulphate ore (B) Cerussite : carbonate ore 

(C) Kainite : Oxide ore (D) Calmine : Chloride ore 

Which of the following combinations in an aqueous medium will give a red colour or precipitate? 
ЭЗ 

(А) Fe” «| Ее (СМ), | (В) Co**+ СМ” 

(C) Cu*+ ОН” (D) Fe™*+ SCN- 

The value of CFSE of the complex formed in Brown ring test is: 

(A) -1.8A, (В) -2.44, 

(С) -0.4A, (D) -0.8A, 
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Mn” +e — Mn” Е°=1.50У 

Fe*+ е — Ее“ Е°=0.77У 

O,+4H*+4e —2H,0 Е°=1.23У 

Which of the following statement is correct based on the information given above? 
(А) О, oxidizes Mn™ to Mn”, 

(В) Мп” oxidizes H,O to О, 

(С) O, oxidizes both Mn^* to Мп and Fe^'to Ее” 

(D) 


D) О, сап not oxidizes Fe** to Ке” 


Which of the following labelled can be removed by base in the above reaction? 

c 

О N 
) Z^ UN 
НАС 
3 + FC йе = S 
H 
н ® 
H p" 
н 4 

(A) a 


(B) b 
(C)c (D) d 
A — 2B mol A consumed/(L.s)=0.1[A] 
B — C mole C generated /(L.s)=0.2 [B] 
The reactor is initially charged with pure A at a concentration of 1.00 mol/L. Which of the following 
statement is true , about the concentrations at any moment? 
(A) [A]+2[B]+[C]=1 mol/L (В) [A]+[B]+[C]=1 mol/L 
(C) 2[A]+[B]+[C]=2 mol/L (D) 2[A]+[B]+2[C]=2 mol/L 
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43. 


44. 


45. 


Which of the following relationship between radii of Gallium and nitrogen in GaN, and the lattice 
parameter, a for gallium nitride is correct. Gallium nitride has hcp lattice of nitride ions and 


Са” occupying пай of the tetrahedral voids. 


2 
(A) eas (В) > = 0.414 r.. 
(C) а-2хг з (D) a=0.89r + 


Which of the following prospering is incorrect about the complex [Cr Br, (en)(NH, Ө; ? 


(А) The complex compound can show optical isomerism. 
(B) The compound can show ionization isomerism. 

(C) The compound can show geometrical isomerism. 

(D) 


D) The compound forms white ppt (A) with AgNO,sol'. These white ppts are soluble in 
liquid ammonia but insoluble in hypo solution. 


Which of the following polymer can be easily biodegradable? 


(A) (B) Bakelite 
n 


(С) сн; (D) -(сн,-сн,)- 
(==; 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. 


47. 


The number of ions given below for which all octahedral complexes are paramagnetic irrespective 
of ligand? 


5 3 43 
Sc", T V^ Cr" Мп”, Ее”, Соз, МІЗ 


Н,О, is oxidising agent, how many of ions/molecules can бе oxidized ру Н,0,? 


Fe” ion, | Ее(СМ),| .NH,OH,SO? .MnO; ,Ce(SO,), .Cl,. KIO, ... 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


15 AITS-CRT-IV-PCM-JEE(Main)/20 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. СН, 


27 


2 
О 
= o = = X+Y+CO,7 
О 


Lucas reagent 


> turbidity appears immediately 


The molecular mass (in g/mol) of compound Y is? 
(Consider atomic masses С-120/тоі, H=1 g/mol апа O=16g/mol) 


49. What is resistance (in a cell with constant 0.2 ст) of an 0.18 M solution of acetic acid at 25°C? 
Given, Ka = 1.8 x 107, A? (CH,COOH) = 390 ohm ст mol" 


[Write the answer upto one decimal point in ohm] 


50. Атіпо acid lysine has p*" (-COOH)=2.20,p*” (a-NH, ) -8.95and p*^ (R-group) 710.53. 
p’ of lysine at 25°C is? 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. The order and degree of the differential equations of the family of hyperbolas centred at origin; 


principal axis along co-ordinate axis and of length үа? +à and Nb? +), where a, b are fixed real 
numbers апа å is a real parameter is 


(A) 1, 1 (B) 2, 1 
(С) 1,2 (D) 3, 2 
52. The n" derivative of the function f(x) = 5 (x є (1, 1)) at the point x = 0 where п is even is 
-Х 
(A) 0 (В) п! 
(C) n "Cz (D) 2 "C; 


53. Letf(x) = (x^— 1)" (x > 0), then | (6 (х))" ах, where f"(x) denotes fofof.....(x) , equals 


n times f 
n+1 n 
(А) ~—-6x+e (B) - - 64x «c 
n4 1 n 
х? хїн 
(C) —-6x+c (D) -64х-с 
n n+1 


2n 
54. If f(x) = ] [sino where П denotes continued product then f'(x) is 
k=1 


2n 
(A) У (kcoskx) f(x) (В) cosx(2cos2x)(3cos3x)...(2ncos2nx) 
k=1 
2n 2п 
(С) У (kcoskx) sinkx (D) > (kcotkx)f (x) 
к=1 ka 
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min (|xl. х2); -о<х<1 
Тһе number of points at which the function f(x) = is not differentiable, 


min(2x 1, х2); otherwise 


is 
(A) 0 (B) 1 
(С) 2 (D) more than 2 
| 30 + 4/х +7%Ў/х 
| | 
хоо 2+ J4x -7 + Mex -2 жи 
(А) 15 (В)2 
3 
(C) 3 (б) 0 
lim (m DEBEAS equals 
noo n 
1 
(А) е (В) 2 
(С) e (p) 1 
е 


Let f: [k, k + 1, ..., 2007]  [1, 2, 3, ..., n] be defined by f(x) = ЕШ (where [.] denotes the 
X 

greatest integer function). The maximum value of k such that it is not possible to make f an onto 

function for any vale of n is 

(A) 50 (B) 40 

(C) 51 (D) none of these 


Let f and g be continuous and differentiable functions. If f(0) = f(2) = f(4); f(1) + f(3) = 0; g(0) = 
g(2) = g(4) = 0 and if f(x) = 0 and g'(x) = 0 do not have a common root, then the minimum number 
of zeros of f'(x)g'(x) + f(x) g"(x) in [0, 4] is 

(A) 3 (B) 4 

(C) 5 (D)2 
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60. 


61. 


62. 


63. 


64. 


Suppose f and g are functions with f" and g" existing everywhere. If f(x) g(x) = 2 V x and f'(x), 


g'(x) #0, then Mood g) _ 0 


f(x) g'(x) 
(A) has at least one real root (B) may have real roots 
(C) has at most one real root (D) has no real roots 


Consider a square ABCD of side length 1. Let P be the set of all segments of length 1 with end 
points on adjacent sides of square ABCD. The mid points of segments in P enclose a region with 
area A, the value of Ais 


л Л 
(A) 2 (B) 1- 4 
(С)4- s: (D) none of these 


A curve in the coordinate plane is given by the parametric equations x = t° + t + 2; y 2 à -t+ 2, 
where t > 0. The number of straight lines passing through the point (2, 2) which are tangent to the 
curve is / are 


(A) 2 (B) 0 
(C) 1 (D) 3 
j Зх? +х- 3 

> dx equals 
SX +3х+3 
(A) 15 (B) 21 
(C) 30 (D) 42 


A car is to be driven 200 kms on a highway at an uniform speed of x km/hr (speed rules of the 
highway require 40 < x < 70). The cost of diesel is Rs 30/litre and is consumed at the rate of 


2 
100 + 50 litres per hour. If the wage of the driver is Rs 200 per hour then the most economical 
speed to drive the car is 


(A) 55.5 (B) 70 
(C) 40 (D) 80 
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Let 0 < a, B, y < 2 аге the solutions of the equations cosx = x, cos(sinx) = x апа sin(cosx) = x 


respectively then 


(A)a<B<y (В) y<a<B 
(C)B<a<y (D) y<B<a 
If f(x) is a real valued function satisfying f(x — у) = o v x, y e R and if f'(0) = p; f'(5) = q, then 
f'(—5) equals 

2 
(А) > (B) Р. 

q q 
(c) 3 (0) 4 

р 


а, b, с are the edges of cube of unit length and f be a unit vector in the cube, then 
|fxal?+|fxb -11хс is 

(A) 0 (B) 1 
(С) 2 (б) 3 
Тһе number of ways in which 2n white and 2n black balls can be arranged such that no 
consecutive ‘n’ white balls are together are 


(A) MG E LEA (B) 2n«1 Co = анс nG (- 1)" + n 
(C) DEO + (- 1)" ae n or (D) 05 + (- ЇГ mo ӨМЧ) 

If the equation x^ + 2 |а|х + 4 = 0 has integral roots, then minimum value of a is 

(A) 4 (B) -5/2 

(C) 0 (б) -4 


2 y? 


If line through P(a, 2) meets the ellipse dar = 1 at A and D and meets the axes at B апа С, 
so that PA, PB, PC, PD are in G.P., then 

(A) a e [6, о) (В)ає А 

(C) a є (— œ, – 6] v (6, о) (б) попе of these 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


3 2 1 
2 
71. ШтатхА- |6х2 2x? x* |, then = A adi)! at x = ais 
Х 
1 а a 
72. The system of equation 2х +3y-z=0, 3x+2y+kz=0, 4x+y+z=0 have а set of nonzero 


integral solution then the least positive value of z is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


X 
73. The maximum integral value of the function f(x) = | (cost-2sint)dt in the interval 
n/2 
is 


74. The differential equation dy = xtany(siny—1)dx has solution уа) then 
кесе” 


k= 


75. Y-axis is a tangent to one ellipse with foci (2, 0) and (6, 4). If the length of the major axis is x then 


[x] 


5 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION - A 
1. D 
Sol. From the property of vector product, we notice that C must be perpendicular to the plane formed 


by vector A and B. Thus C must be perpendicular to A and to B. Thus the statements (1) and (2) 
are correct. Now А + В vector also must lie in the plane formed by vector А and B. Thus C must 
be perpendicular to A + B also the cross product (A x B) gives a vector C which cannot be 
perpendicular to itself. Thus the statement (4) is wrong. 


2. C 
Sol. The force acting on the particle = m 


Power of the force = ЕЗ v = k (constant) 


2 

V 
m —-2kt«c (1 
= К+ (1) 


at t=0,v=u C= 


Now from (1), 
mu? 
2 


5m (v2—u?) =k 22) 


2 
m% =kt+ 
2 


mdy 


Again v=k 
9 dt 


m.v m =k 
dx 


[me = [ках 
u 0 


———————————M—————T—— 
FII] EE Ltd., FIITJEE House, 29.A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


AITS-CRT-IV-PCM(Sol.)-JEE(Main)/20 2 


Intergrating, Qm (v3 — иЗ) = kx ...(3) 
From eqn (2) and (3), 
t= 3 зогс Х 
72 C= 
3 A 


Sol. From ohm’s law 
Electric field œ current density 


4. D 


2/2 
So. e= | Bordr = 0 


—/2 


5. B 
‚ | di 
Sol. When current is maximum = 3 =0 
t 
6. D 
7. A 
Sol. Saturation for A and B are different hence intensities are different. Stopping potentials for A and 


B are equal hence frequencies are equal. 


8. B 
Sol. Characteristic wavelengths shift of left if z is increased hence B is incorrect 
9. D 
10. B 
Sol. p, gh; = pgh, 
h, _ Pr 
h p 
11 B 
12. A 
Sol. Process A — B is isothermal 


Process B — C isochoric 
Process С — Ais isobaric 


13. C 
Sol. The process described is isochoric 


Therefore molar heat capacity — C, — 2.5R 


14. A 

15. B 

Sol. Capacitors are in series therefore 
С, M2 
C 2-22 
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Sol. 


18 


Sol : 


19 


Sol А 


20 


Sol. 


21. 


22. 
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B 

A 

mu = Зту 

Ү=и/3 

2.224!3-и/3 _ 1/3 

—u 

D 

Friction will be absent 

T =ma 

mg —T =2ma 


Acceleration of a — g /3 
Acceleration of block = 20 / 3 


B 
Tension at bottom end of rope = T, = 2x9.8N 


' weight of rope acts on gravity centre, 

Therefore, tension at upper end of rope, 

T, = (6 + 2) x 9.8 = 8 x 9.8 N 

Thus, T, = 4T, 

А А А T, T, 

if v, & v, are respective velocity at bottom & upper end, then уі = ,|— &V2= ,-- 
m m 

М2 =X; (e T, = 474) 

Frequency n does not depend on medium, 

therefore у сс), 

if A, & à, are respective wavelength at bottom & upper end 

Ay = 21h, =2 x 0.06 = 0.12 т 


C 
The fringe—width р is given by 
AD ж 
ee and Bp! = — 
р 2d р 2d 


where A is the wavelength of light used, D is the distance of the screen from the two slits and 2 d 
is the separation between two slits. 


, (D-D') 
Now ф-Р = EX 
(p - p')2d 
D-D' 
_ (3x10 7)00?) 
й 5х 1072 
= 0.6 x 10. m = 6000 А 


> А= 


3, 


SECTION - B 
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Sol. Keeping in mind that here both electric and gravitational Kk — — — —A29 «q 
potential energy are changing and for external point a charged 
sphere behaves as whole of its charge were concentrated at its 
centre, applying conservation of energy between initial and 
final position, we have 


2 
вэ inque dis d атах 


4ngy 9 4т& 

= im) 
2_ 90x10 7 х9.8 Y 

or qf = ——— 


10° 
or q = 28 mC 


SECTION- C 
23. 00019.00 


24. 00080.00 
Sol. Distance AD = =x 100 = 80cm 


25. 00060.02 
Sol. Since the scale is graduated at 10°C, 
1 cm of the scale at 10°C = exactly 1 cm 
2.1 cm of the scale at 30°C 
= exactly (1 + 18 х 10-6 x 20)cm 
2. 60 cm of the scale at 30°C 
= exactly 60.00 (1 + 36 x 10-5) 
= 60.02 cm 


—————ssáÓ——wá—————————————————á——Ts—m 
НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


5 AITS-CRT-IV-PCM(Sol.)-JEE(Main)/20 


Chemistry PART -II 
ЅЕСТІОМ – A 
26. В 
Sol. л =1.CRT 
8.21 
і-------------2.22 
0.15 х0.0821х300 

27. C 
28. A 
Sol. Let solubility barium sulphite is x mol/L and that of barium sulphate is y mol/L. 

(x+ y)x= 8х107 

(х-у)у -1х107 
29. р 
Sol. 

HCl 
27 “он, 
d СН, 
Cl 4 Cl 
CH3 
СН, T 
e 3 
СН, 4 
CH3 

нс 7“ cu, Pd/BaSO, .quindine HaC 
30. C 
31. A 
32. B 
Sol. Numbers of mole of A=10/150=1/15 

Moles of B=0.20*(200/1000)=0.04 

A is limiting reagent hence moles of X formed=(1/15)/2 

P=(1/30)*0.0821*300/0.2=4.105atm 
33. C 
Sol. Due to inert pair effect, +2 oxidation state stability increases down the group in group 14. Hence 

element should be Pb(Lead). 
34. D 
Sol. CoS is black colour ppt. 
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35. B 
36. A 
Sol.  AzXeFs 
37. B 
Sol. Cerussite=PbCO3 
38. D 
Sol. Fe(SCN); is red colour 
39. D 
Sol. Brown ring complex is [Fe(H2O)5(NO)]** 
40. B 
41. B 
Sol. Conjugate base formed after removal of H (b) is resonance stabilized by both keto and alkene 
group. 
42. C 
43. A 
44. D 
Sol. AgCI is soluble in both liquid ammonia and in hypo solution 
45. C 
Sol. CH3 
(2-8, is natural rubber 
SECTION - B 
46. 6 
Sol. If ion has unpaired electron it is paramagnetic in nature 
47. 4 
SECTION - C 


48. 00058.00 
Sol. Y is allylic alcohol 


49. 00284.90 


Sol. Degree of dissociation (a) = Am 
A 


зо 


= лох Б (by Ostwald dilution law) 


-5 
-390х, анин = 3.90 ohm! cm? тог" 
0.18 
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50. 


Sol. 


7 
Conductivity = ШЫ ША да. 
1000 
= 7.02 х 107 ohm! ст” 
Also conductivity = Cell constant x —————— 
Resistance 


. Cell constant 
= Resistance = ——— ——— 


Conductivity 
= =. = 284.9 ohm 
7.02107 
00009.74 


p = (8.95 +10.53)/2 
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Mathematics PART - Ш 
ЅЕСТІОМ – A 
51. C 
2 y? 1 
Sol. Differential equation is (A е R) 


54. 


Sol. 


55 


Sol. 


56. 


Sol. 


57. 


Sol. 


58. 


Sol. 


айал b?+20. 4 
Order is 1 as differential solution has 1 effective parameter 2. 
Degree is 2 as highest power of effective parameter is 2 in differential solution. 


B 


f(x) = 1 «x^ x* e x84... о |х| <1 
= f"(0) = nl, where n is even. 
A 


п+1 


X 

f(x) = (x^ — 2)" — Гео) dx = [Gc -12)dx = 7 -12x «c. 
D 
d,. ; 
—(sinkx ) = k cotkx sin kx 
dx 

d 2n 2n 

— sin = f(x). 
=> an | 2 (коо) (х) 
В 
f(-1) = – 1; #(-1) 2-2 
= non-differentiable at x = — 1. 
B 
Divide numerator and denominator by vx 

4 

> given limit = —=2. 

: Ja 
D 

3n 3 
lim 1 r/n х 
Же п! 1/n Эх Пв-(г/п)? _ (1] ee at 
noo n? e e 
B 
Let g(x) = 2207. 
Let x decreases from k + 1 to k then g(x) increases from "d to Dd — The increase in the 
+ 
. 2007 
value of g(x) is 1 
k(k +1) 


The increase is less than 1 if k(k + 1) > 2007 
=> К = 45, 46, ..., 2007. 
= g(x) does not miss any value as x decrease from 2007, 2006, ... till 45. 
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59. 


Sol. 


60. 


Sol. 


61. 


Sol. 


62. 


Sol. 


63. 


Sol. 


44 


Же 2007) 27 ЕЭ 375 ЕШЕ T | 
45 43 


= EM can never be equal to 49 
X 
— the maximum value of k is 40. 


A 

f(x) = 0 has minimum 2 solutions in [0, 4] 

g(x) = 0 has minimum 3 solutions in [0, 4] 
g'(x) = 0 has minimum 2 solutions in [0, 4] 
f(x) g'(x) = 0 has minimum 4 solutions in [0, 4] 


5 160800) 


р 

f(x ч )=2 ( 
= f'(x)g(x) + f(x)g'(x) = 0 -- 
mere )g(x) + 25(5)0 (х) + (х)9”(х) = 

fog) , 2200 | 9") _ 9 
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au _47 Ed mw 2007) Les 
42 41 40 


= 0 has minimum 3 solutions іп (0, 4]. 


(dividing throughout by f(x)g’(x)) 


f(x)o'(x) 1б) g(x) 
2 PO) 900 _ 2P (х) [Replacing 200 T : rom) 

Р(х) 9000 fx #(х)9' (х) Гб) 
E - 0 has no real roots since f(x) z 0 for any x. (from (a)) 

Х 
В 
Let 5 be the mid point of PQ. 

D C 
Since ZPAQ = 5 we get AS = SP = SQ= 5 
= S lies on the quarter circle of radius 5 with centre at A. Q 
Similarly S can also lie on quarter circle of radius ; with S 
centre at B, C or D 
= areaA-1- a A P B 
C 
Equation of tangent is y -(t? -t+2) = == -(Ё-:-2)) 
21-1 
Putting x = 2, y = 2, we gett = 0 
B 
42 
1 = e +b- x))dx 
a 
2 нэл 
(6x? (6х2 + 18x +18) s, — 21 Com +X J 
-21 x? +3х +3 x? +3х +3 
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64. 


Sol. 


65 


Sol : 


66. 


Sol. 


67. 


Sol. 


68. 
Sol 


69 


Sol. 


B 
Let cost incurred to travel 200 kms be c(x) 


2 
= с(х) = (100+ 22 |70° зох гох 20° - 640000 | 100x 
X X 


=> c'(x) < біпх e [40, 70] 
— c(x) is minimum for x 2 70 in x e [40, 70]. 


B 

Equation (1) is cosx = x equation (2) is cos(sinx) = x and 

equation (3) is cosx = sin x sin x 
since sinx < x > cos(sinx) 2 cosx 

now drawing the graphs of the functions 


we see that y < a < p. COSX 


os(sinx) 


Y a p v2 

A 
(X) = lim го) = Go im 07 (Putting x = x +h, y =x) 
= f(x) f'(0) (с: f(0) = 1 putting x = y) 
= pf(x) 
=> f(x) = e” 
iea Р-Р (s 115) =pe g) 

eP q 
C 


[ха [2 -віл? о. 
> | Гхар-|їхо іхс|-віпго-віпгр--віп? y 
= 3 — (cos? a + cos? p + cos? y) = 2. 


B 
х4В X2B X3B Ж BXən41 
Let black balls are arranged 1% and between every black balls there are (2n + 1) number of 
places in which white balls from 0 to (n — 1) to be arranged. 
Let xi, i = 1, 2, 3, ..., (2n + 1) denotes the number of balls at place denoted by x, X2, Xs, ..., Xon. 
2n41 
=> Ух =2n, where0 «xi«n- 1,12 1,2, 3, .., 2n« 1 
i=1 
=> Number of such arrangements = coefficients of x^" in (1 +x + х2 +... + х"!) 
= sid e 2 шиг? SO (- 1)" + OS 


2n«1 


B 

Let a, p be the roots 

>a+ fh = – 2 |а| and of = 4. 

Since a, В є | hence possible values are (о, В) = (- 1, – 4) or (- 2, – 2) 
For a to be minimum |a| should be maximum 

=> |a + В| should be maximum. 

Hence roots are - 1 and- 4 > a = - 5/2. 
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70. C 


2 2 


Sol. Any point on the line through P(a, 2) is (a + r cos, 2 + r sin0) and meet the ellipse de =1at 


two distinct points A and D 


2 А 2 
_, (а+гсоѕ0) , (2+rsind) _, 


9 4 
= (4 со570 + 9 sin?0)r? + 4(2a со50 + 9 sind)r + 4a? = 0. 
2 
= PA. PD = de 


4cos? Ө + 9sin? Ө 
also line meets the axes at B and C 


= Pp GPO — 
sinOcos0 
since PA, PB, PC and PD are in G.P. 
4a? 2a 


=> 5 —— = — 
4соѕ Ө + 95іпӨ сіп0с050 
=> 2а sin20 + 5 cos20 = 13 


а ЧӨЛ 223 


V4a? +25 
->а<-бога>6. 


SECTION - B 
T1. 0 
à 3 2 1 
Sol. А (adj А)[' = |A| > АШТЫ = 12 12x 12х2|-0 atx-a. 
X 
1 a a 
=0. 
72. 5 
Sol. The system has a nonzero solution 
-|А|-0 
23-1 
3 2 k/=0 
4 1 1 


The solution is (2а,-За,-5а) 
Least positive integer value of z is 5. 


SECTION- C 
73. 00000.00 


So.  f(x)- (cost - 2sintyit 
2 
f (x) 2 cosx - 2sinx <0 in Би 
<. f(x) is decreasing function 


г. Greatest value = (2) =0. 
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74. 00001.00 
Sol. dy = xtany (siny - 1)dx 


Зуу xtany - xtany.siny 
dx 


cosy + xsiny = xsin? 
у +хзіпу = xsin? y 
dx 


Let siny =t 


N 
№ 
ю 


Б XR mE 
ue ? --[xe 2dx =e ? «c 


x? 


u=1+ce2 
1 


x2 


1+ce2 


t= 


siny = 


27 


х 
1+се 2 
75. 00001.60 
Sol. Distance between the foci 


2ac = 44/2 

ac = 24/2 

Product of distances of foci from tangent =b? 
2x6-b? 

b? =a? – ае? 

12-a? -8 

a? —20 

a= J20 

Major axis 2а = 4/80 

[2a] - 8. 


наг 
5 5 
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Physics PART -I 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Figure shows cross-sectional view of a long solid cylinder of radius ‘R’. Current T flows along 
outward direction along length of cylinder. Then, find [5 -dl along BA 


Given: OB = (v3 2112 ОА =2R, ZOBA = 45°. Where 'O' is point of axis of cylinder. 


I 

(B) cas 
ui 

р) 29 
(0) 12 


A glass cylindrical vessel with base concave mirror of focal 
length 20 cm is filled with two immiscible liquid of refractive 
index 1.5 and 1.4. Thickness of liquid level are 15 cm and 
14 cm respectively. A fish is moving vertically upward 
along principle axis of mirror with speed of 1 cm/s. A bird is 
moving along vertically downward direction with 2 cm/s. A 
small hole is made at bottom surface of vessel. When 
distance of fish from pole of mirror is 10 cm, the rate of 
liquid level falling is 1 cm/s. (focal length of concave mirror 
is 20 cm). Then, at the given instant 


(A) Velocity of image of fish formed after reflection from mirror as seen by bird is 1 cm/s along 
upward direction. 

(B) Velocity of image of fish after formed after reflection of mirror as seen by bird is 1 cm/s along 
downward direction 

(C) Velocity of image of fish as seen by itself is 5 cm/s along downward direction 

(D) Velocity of image of fish as seen by itself is 5 cm/s along vertically upward direction 


Space for Rough work 
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Two identical ring of equal mass ‘m’ and radius ‘R’ rigidly P 


attached wears a bead of mass ‘m’. Bead can freely slide Ley 
without friction. It is hinged at point ‘P’ in such a way that 

it can freely rotates about horizontal axis passing through 

point ‘P’. The ring and bead are released from rest from ‘Bead 
give position. Then, just after release 


5 
(A) The magnitude of angular acceleration of ring is - 


2 
(B) The magnitude of angular acceleration of rod is - 


2 
(C) The magnitude of acceleration of bead is - 


485 g 
9 


(О) The magnitude of acceleration of bead is 


A hollow cylinder of radius 4R is rotating about fixed horizontal 
axis passing through point ‘О’ with angular velocity c. A solid 


cylinder of radius ‘R’ is rolling without slipping with respect to 
inner surface of hollow cylinder. At the given instant, the line OC 


has angular velocity of 2@,. Point A and B are topmost and 
bottom most point of solid cylinder respectively and C is its 
centre. Then, at the given instant 09 


чы <% 
(A) Angular velocity of solid cylinder about its own axis is 10 «y 


(B) Magnitude of acceleration of point A of solid cylinder is 88 @ R 
(C) Magnitude of acceleration of point B of solid cylinder with respect to contact surface of hollow 
cylinder 51120, R 


32R 
(D) Radius of curvature of point A is ETE 


Space for Rough work 
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5. A hollow tube containing a ball is kept on smooth horizontal 
surface. Now, tube is accelerated horizontally and ball is slightly 


displaced from point ‘A’. Let N, and N, be the magnitude of 


normal force applied by inner and outer surface respectively. 
Then, which of the following is/are correctly represent 


approximate nature of М, and М, Vs 6(0<0<л) 


(A) N, (В) N, 


О Л 


Space for Rough work 
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A long uniform solid cylinder of radius г and resistivity p carries current ‘I’ along its length which is 
uniformly distributed throughout its cross sectional area. Two long hollow cylinder B and C of radii 
8 r and 64 r surrounds the solid cylinder. The surface of all cylinder A, B and C are perfectly 
black. At equilibrium, the temperature of B is 400 K. 


3 -8 
10 2 
L € — S. unit, o =Stefan's consan | . Then, at equilibrium. 
p T 


1 
A) Temperature of A is approximately 565(3)4 K 


B) Temperature of C is 200 K 
C) The ratio of temperature of B and C is 2 
) 


The current ‘I’ in solid conductor is 3242. A 


Figure shows cross-sectional view of solid semi cylinder of 
radius 'r' rigidly attached with solid triangular prism. It floats 
on a liquid having density 'p'. It is in contact with smooth 
vertical wall. Part BC is not in contact with liquid. The length 
of object is “/”, Given (AC = CD = DA). The atmospheric 


pressure is Po. SN да 


(А) Buoyant force acting on object is independent of р жен 
atmospheric pressure. f p 

ee ий 
(B) Normal force exerted by vertical wall is or : D 


(C) The pressure force exerted by liquid on slant surface 
ADC of prism is (2-3) г? ple 


(D) Weight of object is (8 +1+ z) r^tpg 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


In the Column 1, there are conducting loop ABCDE in shape of two semicircular wire of radius ‘R’. 
Column 2 and 3 represent velocity imparted to loop and magnetic field respectively. 


Column - 1 Column - 2 Column -3 
0 EE P) | B= pi 
Loop lies in xy plane 
(1) AZ @ ЕНІ О) | 5-8) 
C 
2%” Т 
X 
Loop lies in yz plane 
(Ш) (iii) Suk (R) B=Bk 
(v) Tp © | B-.pi 
D 
С 
BC |, ү 
X 
Loop lies in xz plane 
8. In which of the following case, v, —v, is positive 
(A) (1), G), (R) (В) (ID, (i1), (P) 
(C) (ID, (ш), (О) (D) (IV), Gi), (S) 


Space for Rough work 
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9. In which of the following case, the magnitude of Induced emf is zero 
(A) (1), (1), (R) (B) (ID, (ii), (P) 
(C) (Ш), Gi), (P) (D) (IV), (1), (Q) 

10. In which of the following case, the magnitude of Induced emf is 4vBR 
(A) (D. @), (О) (B) ар, (ii), (Q) 
(C) (Ш), Gi), (P) (D) (IV), (ii), (P) 


Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Three parallel plates A, В & C of large area carry charge О, Q, and О, Q, Q: Q; 


respectively. Values of О), О, and О, are listed in Column — 1, Column — 2 and 


Column — 3 respectively. The separation between A and B is d whereas between B 
and C is 2d. 


A B C 
d 2 
Column - 1 Column - 2 Column – 3 
(1) 0 (i) IQ (P) | 0 
() |Q (i) |0 (Q) |-а 
(Ш) 1-0 (iii) | +2Q (R) | +2Q 
(М) |20 (iv) |-0 (S) | Q 
11. If plate A and C are connected by conducting wire, then in which of the following case the charge 
flowing through conducting wire is Q/3. 
(A) @), (1), (Р) (B) (ID, Gii), (R) 
(C) (ID, Gi), (Q) (D) (IV), (iv), (5) 
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12. 


If plate A and C are earthed, then in which of the following case, the charge on left surface of 
plate В is 40/3. 


(A) (D, GD, (R) (В) (ID, Gii), (О) 
(C) (Ш), G), (P) (D) (IV), Qi), (S) 


If plate B is earthed then, in which of the following cases, the sum of charge of plate A and Plate 
C is 2Q. 


(A) (D, (iv), (R) (В) (ID, Gii), (Q) 
(C) (Ш), (іу), (P) (D) (ТУ), (iv), (S) 
SECTION - B 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


The surface mass density (mass per unit 
area) of a semi circular disc of radius 'R' 


, where а is a constant 


varies as o = lax r 


velocity along positive x axis and r is 
positive vector with respect to origin. It is 
kept on smooth horizontal surface with flat 
surface in contact with surface. Now, force 
‘F is applied in such a way that it moves 
translationally without any rotation. The 


value of h is zE then find value of k. 


Two plate AB and CD are rigidly attached perpendicular to base of 
a massive box. Box is released on smooth inclined plane having 


angle of inclination 37°. With what minimum speed with respect to 
box a particle is projected so as to graze top point A and C of plate 
AB =2m, CD = 3m. Given Separation between top of plate is 3m. 


Take g =10m/ s?. 
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In the given diagram, there is a cylindrical can of cross 
sectional area A and length / = 0.4m completely filled with 4B 
liquid of density ‘p’. It is attached to massless pulley. A small 4 


A 
hole of area 'a'=—— is made at the base of can. A wave 


pulse is generated at point A at an instant when small hole is 

made at base of can. When can gets empty, the wave pulse 

reaches point B. Then, find length AB (in meter) 
A 41 

e Erud 2 u is linear mass density of string ‘AB’ 
u 

Neglect mass of can and thrust force due to efflux of liquid. 


There is spherical symmetric charge distribution around origin. The electrostatic potential at a 
4 


distance ‘r from origin is given as V = where K is a positive constant. The slope of 


1, 
tangent to density vs ' graph at r= 27 is ОК €. Then find value of “ог. 


A parallel square plate capacitor of side ‘a’ is connected to a cell of emf 3 volt. A dielectric of 
mass т-0.1 kg and dielectric constant ‘K’ initially completely fills the space between plate of 


parallel plate capacitor. The dielectric is connected to a solid cylinder of mass m=0.1 kg 


through the string. Cylinder is pulled by a tangential force F=1 N and acting on top of cylinder. 
The surface between cylinder and horizontal surface is enough rough to prevent slipping. The 
distance between plate is d. The graph between the current through the cell V.S time ‘t’ is a 
straight line till dielectric leaves the capacitor. Find the slope of straight line 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Which of the following compound when react with PhMgBr (excess) followed by acidification will 
yield 3? — alcohol. 
(A) n (B) P 
СН5-0-01 CH;—O—C—C,H, 
(C) О (D) 7 
pu CH3—C—OH 
О О 
20. 


О 
OH T 
NaOH (1 CI —H,C-C—CI NaOH (1 e LiALH 
ON La 
OH 


Select the correct statement 
OH 


О О 
(A) Qis on Y (B) S is 
О O-CH,-CH,-OH 
O сі О О 
өв (ol Y " оњ (ol T 
OH О 
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23. 
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Select the Incorrect Reaction (s). 


A o но 208 ® 5 no Он 
LA “нң” uM OH 
* 

OH 

(C) oO OH D) о о 

9 авн, NH NaBH, NH 
OH 
о он О Он 


For the reaction A = = B 
2 
1.6 


2 Sec 


[C] in M 


time in (second) 


Where is / are correct statement 

(A) Equilibrium constant is 4 

(B) Time taken for the completion of 50 % of equilibrium concentration of B is 14 sec 
(C) Time taken for the completion of 10 % of initial concentration of A is 2.8 sec 
(D) 


D) Rate constant of backward reaction is 107 sec! 


Select the correct statement (s) about compound NOBF, 


(A) It has 5с and 2л bond 


(B) N – O bond length in this compound is longer than Nitric Oxide (МО) 
(C) It is diamagnetic species 
(D) B — F and length in this compound is lower that BF, 
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24. . Assume the complex | Ni( PPh, Ї (SCN), | is paramagnetic 


The analogous complex of Pd (11) is diamagnetic 
Тһе Isomerism shown by Pd (1) complex is/are 


(A) Linkage (B) Optical 
(C) Geometrical (D) Polymerization 
25. If the radius of First orbit of H - atom is x, which of the following is the correct conclusion 


(A) The De Broglie wavelength in the third Bohr orbit of H —atom = 67x 
(B) The fourth Bohr radius of Не” ion = 8x 

(C) The De Broglie wavelength in third Bohr orbit of Li 2+ = 27:x 

(D) The second Bohr radius of Ве” = x 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column - 1 Column - 2 (Pka) Column – 3 
0) SO,H () |16 P | Give effervescence with NaHCO, 
(I) COOH (ii) | 15.2 Q | React with NaOH 
(Ш) (iii) | -6.5 R | More Acidic than water 
(V) | СН,ОН (iv) | 42 5 | Give H, gas on reaction with 
sodium metal 
26. Which of the following option is correct. 
(А) I—- ii - P (B) П-й-Р 
(С) Ш-іу-О (D) IV -i- P 
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Which of the following option is incorrect. 


(A) I —iii— R (B) 1-1-5 
(C) Ш-і-%5 (D) IV —ii— R 
Which of the following option is correct. 

(A) I-ü—-Q (B) II —iii А 
(С) HI -i—S (D) IV -ü — P 


Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 


Column 1, 2, 3 contains mainly reagent and conditions: 


Column - 1 Column - 2 Column – 3 
() | Conc. HNO, / (i) | 1.0,; 2Dil.H, SO, P |LMg/Et,0;2.CO,; 3.H,0* 
Conc. H,SO, 
(I) | HeCl/ AICI, (i) | Br, / NaOH О | Conc. НМО,/ Conc. H,SO, 
(Ill) | Ас,О/ AICI, (1) ^ Br. / Fe R | CO,/ NaOH; H,O* 
(М) | Propene, H,PO, | (€ | K,Cr,0,/Conc.H,SO, |S | H,0* 
29. Benzene is converted into a mixture of two carboxylic acid using the reagent from the above table 
in the sequence. 
(A) (11 )(iv)(Q) (B) (1) (iii) (P) 
(С) (JIT) (ii)(S) (D) (IV )(iv)(R) 
30. Which of the following combination of reagent convert benzene to salicyclic acid. 
(A) (IV )(i)(R) (B) (Ш)(й)(5) 
(С) (1)(9)(8) (D) (7)(0(?) 
31. Benzene become benzoic acid on treatment with 
(A) (II )(ü)(R) (B) (1 )(iv)(Q) 
(c) (ur )(ii)(S) (D) (IV )(i)(R) 
Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


34. 


35. 


36. 


For the equilibrium 

CuSO, -5Н,0(8) = CuSO, :3H,0 +2H,0(g) 

kp = 2.25x10* atm? 

Vapour pressure of water is 22.8 torr at 298 k the percentage relative humidity is expressed as 


x% find 2. 
10 


1 


The rate constant of a reaction at 27°C is 3х10 min '. The fraction of molecule crossing the 


energy barrier if the reaction at that temperature is 107%. If temperature is increased, the 


1 


maximum value of rate constant К can be attained is xx100 min. The value of x is 


Number of В — О bond in Peroxoborate is x and number of mole of H, (2) given by hydrolysis 


+ 
of 1 mole of В„Н is y then find Ta 


2 L of a butter solution is prepared that is 1M NaH,PO, and 1M Na,HPO,. The solution is 


divided into two halves between two compartment of an of an electrolyte cell using Pt-electrodes. 
Assume that the only reaction is the electrolysis of water. If the electrolysis is carried out for 212 
min with a current of 1.25 A. pH of the anode compartment is approximately 


| Pka(H,PO, )=7.1| 


A gaseous substance А, remains partially dissociated A, (2) = nA(g) . If the given sample of 


gas has A,(g) 52% dissociated and the equilibrium mixture diffuses 1.25 times slower than 
pure oxygen gas under identical condition determine ‘n’ Atomic weight of A is 32. 
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Mathematics PART - 1 


SECTION - A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Which of the following is (are) correct. 
(A) The three co-ordinate plane divide the whole system in 8 octane 


(B) The perpendicular distance of the point (3cos 0, 3sin 0, 4) from the z axis is constant 

(C) In a tetrahedron, each of four vertices is the intersection of four lines 

(D) The Y-Z plane divide the line joining the points (2, 4, 5), (3, 5, — 4) in the ratio 2 : 3 
(internally) 


Given the equation of two circles as 
C,:zztazt+az+Y =0 and C,:zz* Bz* Bz*ó =0 where a, DeC & Y, ER 


(A) C, & C, will touch externally if lo - f| E Jef -Y + АЛ -ô 
(B) С, & С, will intersect orthogonally iff œB +aß =Y +8 


(C) Radius of circle С. is J|o| -Y 


(D) None of these 


1- Шеп 
01-х2 
(A) Т> ёп2 (B) Z < £n2 
л 7 
С) Т>— р) l<— 
(С) 4 (D) 4 
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40. The Value (s) of 'a' for which the area of the triangle included between the axes and any tangent 
to the curve x^y = 4“ is constant is/are 
1 
(А) -- (В) -1 
2 
(С) (0) 1 
2 
А : dv 
41. The solution of P -- cos Pxsin y = sin Pxcos у | P= dx 
x 
(A) y 40 (В) cx? - y «sin! x 
2 
we Мх -1 
(C) cx- y «sin! c (D у= ух? -1- іп! 
x 
3 
42. Let h(x) =f (x)- (Ff ( (x)) +(f ( ЕЗІ for all real values of x, then incorrect option is 


x) is increasing wherever f (x) is increasing 
x) is increasing whenever f (x) is decreasing 


x) is decreasing whenever f (x) is decreasing 


D) Nothing can be said in general 
Зис, Y a ; 
43. tt “| =— where a & bare relative prime then 
HE: | Ь 
(А) а+Ь=43 (B) ab = 390 
(C) a- b = 41 (D) ab = 432 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 


Column – 1 E (a) ШІ 


Column - 2 | 7 (a, 


Column -3 | 7 (æ, ) | 


() = 0 |л,3 (Р) 5 
К й 272 ts) 
(1) L tan! ax (ii) 3 (Q) | л 
Ца) = |- dx іп- —(v15—4 
(a) = | І 1121527) 


(1) "PELO (iii) (5-2) (R) 


X 
o xwxl-x à 
(IV) © tan ax (iv) (S) 
»x(Lex?) 2 2 2 
1 1 5222 
44. If a, = 2 & а, = 2 then which of the following option is correct? 
(A) 1, (i), P (B) I, (ii), S 
(С) I, (i), S (D) I, (ii), P 


1 
45. If a, = zi & a, = — then which of the following option is correct? 


A) П, (iv), О 
(C) III, (iii), О 


(B) II, (iii), R 
(D) II, (iv), Q 
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46. If a, -5 & a, -1 then which of the following option is correct? 
(А) IV, (Ù, S (B) IV, (ii), S 
(с) IV, (i), P (D) IV, (ii), P 
Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 
(1-a)x^ -2axy * (1- a) y * (18a -2)x (18a -4) y - (5-810) 2 0. represent а conic 
section. 
Column 4 (а) Column -II (Conic section) Column – І (Latus rectum) 
(1) 1 (i) | Parabola (P) 2/2 
8 
(1) 1 (i) | Ellipse (Q) 4-7 
2 
(Ш) |1 (iii) | Hyperbola (R) 8-7 
(ІМ) | 2 (iv) | Rectangular hyperbola (5) |8 
47. Which of the following is correct combination? 
(A) 1, (iii), Р (B) 1, (iv), P 
(с) II, (i), Q (D) II, (ii), P 
48. Which of the following is correct combination? 
(A) III, (i), S (B) III, (iv), S 
(С) III, (ii), S (D) Ш, (iii), S 
49. Which of the following is correct combination? 
(A) 1, (ii), P (B) III, (iii), P 
(C) II, (iii), R (D) IV, (iii), R 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If y? (y -6)-х —8х +24 =0 and the minimum value of x? + y* is m and maximum value is 


M, then find the value of M 
6m 


Let e the eccentricity of a hyperbola and f(e) be the eccentricity of its conjugate hyperbola. If n 


P(x)= X Ex +1 has roots x, қылуда X; and g(x)= x? —2 then 


в (х): (х): 265): g(x) 8 (%5)— 308 (x x, x x, x) 24x 3 
then n equal to 


(a4. 0-3) 
———— d 2———— 
16 9 
line х= y—2=0 is 16x° -9y^ + kx -36y + k, = 0 then number of prime factor of (k, +k, ) is 


The equation of the curve obtained by reflecting the ellipse =1 about the 


а, b & c be three non-coplaner vector & d be anon zero vector, which is perpendicular to 


(a+ b+ с) апа а = sin x(axb)+cos y(bxc)+2(cxd) then minimum value 


2 
an 
xX +y = ЕГЧ where a & b аге coprime then a+b is 
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Physics PART -| 
SECTION – А 

1. BD 

V3+1)R 
Sol. | ) = ak 

sin 0, sin 45° 

0, =105° or 75? 

so 0, = 30° or 60° 

$ B ` dé = Mol in 

OBAO 

$ B-ai 3 Hol ör -Hl 

2i 6 12 
2. BC 
Sol. For mirror, from mirror formula 

Е ИЕ шырша 

V -10 -20 

m= zd =2 

и 
For spherical mirror 
y, 2m? v, = -Ax12 -4 cm/s 


Now using concept of apparent depth 
Vig 1ст/ s along downward 
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Vip = 5cm/ s along downward 


3. BD 
Sol. For Bead 


2mg 


2mgR -R R = 8nR'a (1) 
R, та, (2) 
а, =аК (3) 
From (1), (2) & (3) 

2 
mg =ma, >а, = 8 


4856 
9 


acceleration of bead = 


4. ABD 

Sol. Condition of no. slipping оК-бо,К-4о,К ө-10 о, 
Acceleration of Point A 
ал = AC +ас T 120,28 


a, = 88e, R} V (10о,) R 
Radius of curvature 
v? (16@R) 32R 


PTS Bak M 


Acceleration of point B with respect to surface (as sui ) 
ав - авс + ас 
as =, 4R=40,°R 


aps =(112-4)@ R =1080, R 


а а а р нне наа 
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5. AD 
Sol. From Work energy theorem 


2 


та,Е(1-сов0)- НД 


v’ =2a,R(1-cos@) ---(1) 
2 
ma, cos0 — №, = Е (2) 


М, = (3со50-2)та, 


when cos0 = 


wl rN 
2 
1 
о 


for Ө > cos! 2 М,-0 


№, = та, (2-3сов0) 
М, № 


5 К 
6. ABCD 


Sol. Let temperature of A, B and С are Д, Т, and Т, respectively. Then 
Equating power for C 
T, =2T, ---(1) 
Т* -(256-64)Т; 


Lz 0 


1 
DONA ---(2) 
Tf +647,’ =167, ---(3) 
+2 
РЕ, 2n8riT! -о2лғ/Т! .---(4) 
лғ 
7. АВСО 
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Sol. Normal force will balance pressure force exerted along horizontal direction. Weight of object is 
equal to pressure force exerted along vertical direction. 
N= pgr^t 
4 
«- [8X ғы 
8. D 
Sol. use induced emf for a moving conductor E — (Vx В)лё 
9. С 
Sol. use induced emf for a moving conductor E = (Vx В)лё 
10. D 
Sol. use induced emf for a moving conductor E = (Vx B).Al 
11. D 
Sol. use the concept net field inside conducting plate is zero and for isolated plate the charge is 


conserved. When plate A and C are connected by conducting wire, the potential difference 
between A and C is zero. 


12. B 
Sol. use the concept net field inside conducting plate is zero and for isolated plate the charge is 
conserved. When plate A and C are earthed, the potential difference between A and C is zero. 


13. A 
Sol. use the concept net field inside conducting plate is zero and for isolated plate the charge is 
conserved. The sum of charge on plate A and C is constant. 


SECTION - B 

14. 3 
Sol. Disc will move translationally if line of action of force passes through c.m of semi circular disc. 

TEA f vam -3л8 

ст [am 16 

So value of K =3 
15. 8 m/s 
Sol. Acceleration of particle with respect to box is along perpendicular to inclined plane 


Vus = 8с0837 (AB CD AC) 


= /8(2+3+3) =8m/s 


16. 5m 
Sol. Using Bernoulli’s equation and continuity equation 


a4 [рА, 
aV4u 


Where Н is length of Can /' 2 5m 
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17. 5 
Sol. From Gauss law for spherical space charge density 
dE 2E p 
шор ыал 
dr ғ ©, 
p=5Ke,r 
d 
<P 1 -5Ке, 
dr басш 


So, value of ais 5 
18. 2 
1 
Sol. Force on dielectric due to induced charge is F = 2 


From Force and Torque equation on cylinder and dielectric 
The acceleration of dielectric will be бт / s? 


129 а(К-1)Е, 

d 
dl _ e a(K -1)E dv i5 
dt d dt 
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Chemistry PART - II 
SECTION- A 
19. ABC 
Sol. In option — D, Acid / base reaction will take place 
20. BCD 
2 о Y | o~ 0 929 пан, © 
е ОҮБ = 
он © Wel о O-CH,-CH,-OH 
21. ABC 
Sol. ues a *OH 
——— == 
; шэн НО 
х таминь” “ОН 
О Ho 6 бн 1 
© > 
LX FR OH 
OH 
22. ABCD 
Sol. ka =4, M 
k, 

so, k, = 10” 

10.5 = 28 sec 
23. AC 
Sol. В.О of МО” =3,16, 2л bond 

ВО of NO = 2.5 

Both МО”, ВЕ” is diamagnetic 

B – F bonds are longer in BF, than in BF, due to absence at Рл -dr B-B іп |ВЕ,| 
24. ACD 
Sol. Due to presence of SCN it will show linkage isomerism. It will be optically inactive as plane of 

symmetric is present. IT will also show geometrical isomerism and polymerization. 
25. AC 
Sol. x3 

nA = 2лг so, A, = xx => 6x 


A, (117) =2лх 
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26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 
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A 
Conceptual 
B 
Conceptual 
C 
Conceptual 
B 
сн; 
В 
MeCI/AICI, Br,/Fe Mg/ ix. 
————»- ———— t = + 
CO, 
H,O* 
Br COOH 
OH о он 
“NIH О, pa OJNaOH COOH 
— ------->- + — = 
Н,5,О, H4O* 
COOH 
0—0C— CH; COONa* COOH 
А С,О/АІСІ, Br/NaOH H,O* 
NE С +CHBr, ———> 
А 
сн; 
COOH 
МЕСІ/ЛІСІ, 
% ————»- Шс д ee x g oe 
H ne 
COOH 
QH о он 
“NIH О, PT O,/NaOH COOH 
— y ------->- + — y 
Н,5,О, H4O* 
COOH 
0—0C— CH; COONa* COOH 
AC,O/AICI, Br/NaOH H,O* 
===. m +CHBr, ----- 
D 


нир и а а асаана анаа: 
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31. С 
Sol. СНз 
В 
MeCI/AICI, Br,/Fe | Mg/ даг, 
———— GU» t ae + 
CO, 
H,O* 
Br COOH 
QH о он 
o Жаны О, po O,/NaOH cia 
— y > + — y 
Н,5,О, H4O* 
COOH 
О---С--<СН; COONa* COOH 
AC,O/AICI, Br,/NaOH H,O* 
— > — +CHBr, ———» 
D 
SECTION - B 
32. 5 
2 3 
So = (Ва SPS 15x10 
P, 15x10? 
RH =— = = =0.5 
SU.P 22.8 
760 


% RH =50%, so, —=5 
10 


33. 3 
-Еа -3 
— 1 
Sol. Ғ=е = 0 10° 
100 
-Ea 
x= Ae fT 


3x10? = Ax10? = A 2300 Min" 
Maximum value of rate constant is equal to A is 


34. 7 
So.  B,H,46H,0 > 2H,BO, - 6H, 


0-0 

We Fa 
N 

on” WV gd `OH 
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Sol. 


36. 
Sol. 
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7 


Number of Faraday’s = eet => 0.165 
96000 
=> 0.16 mol of HPO, will be converted into H,PO, because 0.16 mol Н” will be 


produced at anode 


1-0.16 
So, pH = Pka + log ) 71 0.127 


(140.16) 
4 
An, = nA(&) 
100 0 
48 52n 
M mix = —— ———x32n + 252 х32 
48--52п 48--2п 

_ 32nx100 

48--52п 
ur lè 32 

' 125 132пх100 


48--52п 
оп solving we get п= 4 


M rH M ————— M P MÀ 
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Mathematics PART - Ill 
SECTION – A 

37. AB 

Sol. 1 1 distance of P(x, y, 2) from 2-ах- day) 

38. 


ABC 
So. х = (а) -у, = JG -0 


External touch сус, =, + 
c, & c, is orthogonal if lo -pf = lal’ -у+|в 228 
39. AD 


Sd. 7-14 2<2 
2 2 


л л 


x?«x (0<x<1)& x? ээ? (0<x<1) 


1 1 1 r od 
| su 116 


01-х2 0 


I £n, &1<^ 
4 


40. BD 
Sol. Let (A, 1) is a point on the given curve 


a 


ЕЕЕ 
1 


41. ACD 
So. px—y=sin' p 
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42. 


Sol. 


43. 


Sol. 


44 


Sol. 
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BD 
h (x)= F (x)-2F (х) (5) 3 Qo) f (5) 
ШЕРІ 


+ve 


AD 
3nc n n n \|" 
p= "= ft||1- 1+ 1+ 
2nc, ">> п+1 n+2 n+n 
14 1 
іпр- tt — XL | 
NO n yaj 


l+r/n 
1 
x+2 
inp=[en( 352) 


0 


_27 
= 
В 
l. Г(а E 222: 
o nm 
I'(a)- пш +1 
Il. 
x dx 
Г(а)- 
( ) [рле sae) 
Ца)- азға 
Il. 1 2 
(а) = | > ds 
0(1-а° x?) x? 1—х° 
1(a)=2\vi-a? -1 
М. 2 
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45. C 
Sol. l. DA 
I'(a -Г lnx 
o nx 
(а) = (јо +1 
ll. 1 
хах 
Г(а)- 
l ) IUE eae) 
(а) = tn ja e Vita" 
Il. 1 
(а)- —2ax ie 
0(1-а x). 1—х° 
(о) ==? -1 
IV. © 2 
їагах 
I = d 
(а) он) 5 
m. 1 x 
P - d 
(а) ae x(1+x°) É 
I(a)- —n(a +1) 
46. C 
Sol. l. "(а : Богт 
o lnx 
(а) = (јо +1 
ll. , x dx 


Г(а) =F in 


atvl+a’ 
IIl. 1 


ax” 
I'(a) = |14 
(a) сат) и 1-х қ 


Га) =z i-a? -1| 
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47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


аии €—— M € € a M — —— He € ананан ана: 
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-. 


IV. © 2 
ta 'a.x 
I = а 
(a) 145) * 
PN x 
I'(a)= d 
(а) | az x(1+x°) X 
Ца)--іп(аз1) 
C 


ase? 
SECTION – B 
6 
(^ -3) «(x-4y -1 
х= 4+с080, y? =3+sin0 
М =36,m=1 
8 
If e & e, are eccentricity of hyperbola & in conjugate 
1 1 е 
+= | >flej= =» Joj \ej=e 
232 (OR cH 
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e if n is even 
fofo---f(e)»|*, " 
——————— КЕП if n is odd 

n time е-І 
214 if n is even 
L 242 if n is odd 


52. 1 

Sol. | Let у-х-2-а(х) 
>x=y+2 
p(x)=0> p(Jy+2)=0 


(/у%2) +(fy+2) +1=0 


y^ 4-20y' - 40y? - 79y? +74y4+23=0 


53. 3 

So. Let h=4+4cosd, k=3+3sing 
Reflection about line x— у— 2 = 0 & taken 10cm of (h, k) 
We get, 
16x? +9y* -160x -36y +292 =0 


k, +k, 2132 2 22.3.11 
54. 9 


Sol. sin x-- cos y =—2 
sinx--1 &cosy--1 


х=-= 6 у=л (x + у?) тіп 


2 


Л 
= +r = л? 
4 4 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION - A 
1. C 


4 
Sol. Use [Fat -mv-m(5) 
0 


1 1 2 
work, = —mv? —-—m(5 
2. A 
Sol. For equilibrium of the block , 
К.(х,-30-20)-К,|30-х,-20| : / 
i | | Ж 
Э сеза ELLE LI LAV IL FALL 92 VIS 22 
Т =2л Тр" sec ю >< >< >< > 
K, + K, 100 ! 30 ' хо -ХО 30 ! 
3. C 


Р,9 


w 


Sol. U = up thrust = als | 


T+U=129+24g 
Taking torque about B, 


l £ g 
U| — + — |cos 0 = 12g(/cos0) + 24g| —cos0 
(2*4) oe 4; | 


4. D 
Sol. After a very long time inductor behaves like zero resistance. 
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5 B 
1 
2 
Sol AN, = АМ„ > Naa m tha 
Na, Ana 2 
tin 
6. B 
Sol. Let аз and ар be the charge on each capacitor when current its maximum. 
ыг ын +92 (9% 

q +q =10CV (20. (i) 

8. % 

2c 4C 

> 4, = 20, 

From (i) and (ii), а, = T d (ii) 


4, 5M 
-. PD across each capacitor is 


From conservation of energy. 


1 1 
2 0) 2 3 
i= 8V, T 


T. B 


5(20) v + (4C)(9V2) СЕЗЕТ 


Sol. h=ucosot- 504 


This is a quadratic equation in t, which will have two roots — say t; & te 


2ucos0 20с050 
> = 


11,641, = 4 
1 2 g 
etree 
9 
исов0) 
maximum height = (ucos0) 
2g 


8. BCD 

So. — vQ-8j«2tk 
Vo =V, T Vul ev, e vk 
т = 81) + tk 


fa - vti + vti + v,tk 


At 4 sec, ї, =г > v, =0,v, =8m/s & v, = 4m/s 


y 
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nv, =(8]+4К)т/5 


9. BCD 
Sol. (ЕсоѕӨ)2 = 20, where 0 < 6 < 90° 


1 
— Ecos0 - 10 Бай Е 


q 14 Ig 2x 
- 1 
10. ACD 
Sol. When a compression pulse strikes a fixed surface, it reflects as compression pulse. 
11. BC 
Sol. Use Ax = na (for maxima) 
& AX = [n 237 (for minima) 
12. AC 
> ^ ^ 
Sol. Е-54із72|, E = 90NC"' 
9 
90 - экое 440) 
r 
9 
V = 1800 = IT ын (i) 
From equations (i) and (ii) 
r=20m,q=4mC 
Now, (2=XoliH(4=Yo)i | 541+72] 
20 90 
=> Xo=-3, yo = -12 
13 BD 
4 
Sol. V ШЕ $a 
5 10 
14. ВС 
Sol. Equivalent circuit is 749, 250 
, 20 62 
ШАҚА АА, 
1 | 40 120 
VVV КА АЛАЛ 
S. li 
28V 
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15. 


Sol. 


16. 


Sol. 


B 
о =по,ат - c Р 
| |" [Pe 

| Pgas 
B 


Apply conservation of energy and conservation of angular momentum. 


B 


Angular momentum 


Area velocity — 2 
m 
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Chemistry PART - II 


SECTION - A 


19. B 
So.  H «OH —HO(I) 


(^ Hes jussa = (A Н, ТӨРЕ = —285 + 227.3 = —51.1 kJ 


-55 = (A Н ы -57.7 
(АҢ) coon = 2-7 kd / mol 
20. D 
Sol. Хп“? forms soluble complex with excess KCN but does not react with excess КІ 


Рр? is soluble in excess КІ but insoluble in excess KCN 
Ag' is soluble in excess KCN but insoluble in excess КІ 
Ног“? gives ppt of Hg when reacts with KI as well as well as excess KCN 


Hg? «2I ——4Hg, 4 
Hg.l, 1-0Г --9Э 01, +Hg | 
Hg? +2CN  ——Hg(CN), + Hg 4 


(soluble) 


21. C 

Sol. СН + CO + О» -- CO» НО 
Volume initially xml (20-х)ті 30 ml 
Volume left 8 ml 26 ml 


2 х Volume of C2H2 taken + volume of CO taken = Volume of СО». 
2x+20-x=26 ; х-бті. 


Volume of СН, taken = 6 ml and volume of CO taken = 14 ml. 


22. B 
Sol. Cell reaction is: 
Ag(s)/ AgBr (s)/ Br" (aq) || СГ (aq)/ AgCl(s)/ Ag(s) 
Agt —— Ада 
үт 
cp L за 
Есе -0-0.059100 ying 
L аб 
P 
=> 0=0-0.059log} ғ-т 
Ag* 
L 2с 
" [Ag] _ [Ag] Е Ksp of AgBr Kg, of AgCI 
а с вг | СЯ 


8x103 [Br | 
1070 — [cr | 


or, 
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23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


D 
Tertiary amine does not form H-bond among themselves because H-atoms are not directly joined 
with N- atom 


D 
х! 0.4 
For a Bcc lattice, &— = 0.732 Y ------ 0.5460 A 


+ 


Now for fcc lattice, 2 = 0.414 Z* =0.546x0.414 = 0.226° A 


Y 


-> LO we O) 


о” Xo o7 Хо 
(1, 4 addition) 


CH, = CH- CH- CH, 


B 
Theory based 


ABCD 
The atom directly joined with phenyl contains lone pair of electron and hence o-& p-director 


ABC 

(A) is Hoffman degradation 

(C) is NGP reaction and hence retention takes place 
(D) is Gatterman aldehyde synthesis 


ACD 
Theory based 


BC 

For Q using steady state concept 

Rate of appearance of Q = rate of disappearance of Q 
КҮР] = КО] 


NumBerot nuder ot Су 1 06:0ө nuclear Pee 60... бур 1320 


ks 1000 


For R, since rate constant is very high for second step than first Step, 
Number of nuclei of R = Number of nuclei of P disintegrated = 6 x 10°° 


e 


ABC 


+ 


AD 
New compound is brown ring, [Fe(H20)&(NO)]SO, where NO has +1 charge. Due to МО", only 
45! electron is paired up in 3d subshell. 
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B 


FeSO,.7H,0 —-—Fe;O, (s)+ SO, (g) + $0, (g) + H,O (vap.) 
(A) (B) 


D 

F is СибО,.5Н:0 

B 

CH; - CH; -COOH —PP"/^ , сн, - CH; -NH <22/KO4_ GH, CH, - CONH; ЧАН CH, - CH; - CH; - NH3 
(5) (P) (9) (R) 

D 

CH, сњ COOH—NHH'4 , сн, оң, мн, <B2/KOH_ Сн, он, CONH, — ^4 сн, он-он; NH, 


The conversion of (S) to (P) is Schmidt reaction. 
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Mathematics PART - Ill 
SECTION – A 
37. A 
Sol. From the figure, 
RS RS 
tana = — = — ..(i) 
PR 2r 
т РО РО 
t ——Q|-——--——  ,.(ii 
and an( 5 3 PR or (ii) 
Multiplying (i) and (ii), we get 
RS. PQ 
tanacota = 


(2) 
2r = (RS) (PQ) 


38. D 
Sol. For C, to be defined x e,0<x<10. 
a <1>x #10 [x] = х, {x} 20 as x el 
= 5х? - 60x «160» 0 
=> x*-12x+32>0 
=> x ¢[4,8] 
39. B 
Sol. 
n(E) = 515,20, +“ C,?C, + СС, | - 112 
112 1 
->Р(Е)- --- 
( ) ge 18 
40. D 
Sol. Clearly incentre of ADEF is orthocenter of AABC is i.e (a о.) which lies on hyperbola 
ху-Х-у-3-0- 0-3 
À ; 26 
Again equation of DE is x+y us 0 
= г = length of perpendicular from 1(3,3) on DE > г = = units 
41. C 


а R—————————— 
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Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


9 АІТ5-ЕТ- (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 


Take m = [x] 


4n+2 
Observe that Jm? +2(n +1} - ym? +2n? = 
m? « 2(n +1) + 4m? + 2n? 


НЫҚ дарақ e 


.Taking 

m < Jm?2n? <m+1or0<n<vm 

We get ,/m? +2(n+1) ? - Jm? + 2n? 5 ПЕД? 2- 
т m^ Jm 


Hence we conclude that 0 < |x 


C 
Differentiating both sides w.r.t b, we get 


j -cosx qa. ^! b m b+ үр? -a° 
o (a4 bcosx) b? -a? (b? р 


af COSX 1 5 
dx = -— + 
0 ( (3+5cosx) 16 64 


A, С 
К, = tan270 – tano =(tan276 – їап90) + (tan 90 — tan36) + (tan30 - tan) 
sin20 2510 


Now, tan30 - tan0 = - 
cos30cos0  cos30 


Similarly, tan90 — tan30 = 2sin30 
s 90 
and tan270 — tan90 = 2sin90 
cos 270 
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+ + 
с05270 соѕ90 со530 


2 


«a sin90 . sin30 ШЕН 


45. А, С, D 
Sol.  Цх-у-2Ч(у)-ФЦХ) 2. (1) 
replace x into y and x, we get 


f(x y) 2 2’f(x)+4"f(y) 


=> f (y) - 4" f(x) =f (x) 4" f (y).......... (2) 
(x) fy), 
ee p 


> f(x) =k(4* - 2") 
since, f'(0) =In2, we get k = 1. 
Hence, f (x) = 4* - 2". 


46. A, D 
Sol. Let O be the intersection of diagonals AC and BD. 


Let position vector of A (4) В(Б),С(6),0(9), Let position vector of G be (0) 
AM m BN " DP 


nbe(i-n)b«nó«(t-p)d«pG ` "Ne 
3 

д -(m«n«p-1)6 + (m-n« p)b 

If G(g) is collinear with AC 

= т-п+р= 0 

If G(g) is collinear with BD 

= т+п+р-1= 0. 


47. А, В, С 
Sol. The tangent 3x + 4y — 25 = 0 is tangent at vertex and axis is 4x — 3y = 0 
So, Р5 =а= 5 


Latus rectum = Ab = 20 


48. A, C, D 

Sol. МТМ = МТ = МТ 
ММ, - М, 
М, = М, 


49. А, В, С, D 


1/2 1 4 1/2 1 1 гү 1/2 4 1/2 
Sol. = 1-5) dx = (105) | dx = J (x-»?) dx = Гха-ху dx 
0 4 0 4 2 0 0 
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50. 
Sol. 


51. 
Sol. 


52. 
Sol. 
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1/2 1 
Also, by replacing х by (1 — x ) we get, | = [ (1-х) x*dx = [ x^ (1- x)' dx 


1 1/2 


1 1 
Adding we get, 21 = [x (1-x)'dx > I= BE (1- x)'dx. On putting x = sin* 0. we get; 
0 0 


Р 8х6х4х2)(8х6х4х2 
|= | іп” Өсоѕ? odo = ырс с ee 
0 18х16х14х12х10х8х6х4х2 1260 


A, B, C, D 
If points A, B, C, D are concyclic, then ac = bd. The coordinates of the points of intersection of 


ac(b-d) bd(c-a) 
bc-ad ' bc- ad 


Let coordinates of the point of intersection be (h, k) 
y 


lines are | 


В(с, 0) 


ac (b - d) js bd(c —a) 
bc-ad ' bc — ad 
Given, с? +а? =b? +d’. Since, ac- bd, 
So, (с-а) = (b-d) or (c-a)- *(b-d) 
Then the locus of the points of intersection is y = +x 


C 

Homogenizing, we get Зх? — у? – 2x (ax + by) + 4y (ax - by) - 0. Since AB subtends a right 
angle at the origin, coefficient ої x^ + coefficient of y^ = 0. This gives (3-2а)-1-1-40)-0 
or a-2b- 1. 

A, D 


а-20-1 
ax + by =1 


Clearly, the line always passes through the point (1,—2). Hence, (h, К) - (1, -2). 
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53. D 
Sol.  cos3na +isin3na + cos 3nB +іѕіп ЗпВ + со$ пу +isin3ny =3 


(cosn(a +B+y)+isin(a + B+y)) 
54. C 
Sol.  cos3na +isin 3na + соѕ Зп +isin3nß +cosny +isin3ny =3 


(cosn(a + B+y)+isin(a+B+y)) 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A particle of mass 2 kg is moving along x-axis with F(N) 

a velocity of 5 m/s. It crosses the origin at t = 0. A 

time varying force whose variation is as shown F is along 

starts acting on a particle at t = 1 sec. For this 

situation, mark out the correct statement. 

(A) the particle will come to rest instantaneously at 
t = 6.8 sec 

(B) the final velocity of the particle will be 18 m/s. 

(C) work done by the force F on the particle is 
375 J. 

(D) all of the above 


t (sec) 


N 


Two springs, each of unstretched length 20 cm 10 20 20 10 
but having different spring constants К; = 1000 gree ee oa cu" 
N/m and Kz = 3000 N/m are attached to two ^ 

opposite faces of a block of mass m = 100 g kept 5 env] m КЫШЫ 

оп a smooth horizontal surface as shown in the ИИИ 
figure. The outer ends of the two springs are now 

attached to two pins P, & P» whose locations аге 

shown in the figure, as a result of this, the block 

acquires a new equilibrium position. The block 

has been displaced by small amount from its 

equilibrium position and released to perform 

simple harmonic motion, then 

(A) new equilibrium position is at 35 cm from P, and time period of simple harmonic motion is 


л 
=== sec. 
100 


(B) new equilibrium position is at 20 cm from P, and time period of simple harmonic motion is 


Л 
—— sec. 
100 
(C) new equilibrium position is at 35 cm from P; and time period of simple harmonic motion is 
f. sec. 
26 
(D) new equilibrium position is at 30 cm from P, and time period of simple harmonic motion is 


л 
=~ sec. 
26 
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A uniform thin rod AB, 12 m long weighing 24 kg, is supported cL 
at end B by a flexible light string and a lead weight (of very 
small size) of 12 kg is attached at end A. The rod floats in a 
river with one-half of its length submerged. For this situation, 

mark out the correct statement. [Take g = 10 m/s’, density of 222222 22222222 
water = 1000 Ко/т | 22 22 - 


(A) the tension in the string is 36 0 

(B) the tension in the string is 4 g 

(C) the volume of the rod is 60000 m? 

(D) the point of application of the buoyancy force is passing through C (centre of mass of the rod). 


Two ideal inductor of inductance L and 2L are connected in L 
parallel. Combination of inductor are connected in series with R 
a resistor of resistance R along with a battery of emf E. Switch | 2L Wee 
S is closed at t = 0. After long time energy stored in inductor LU) — 
of inductance L will be? 

LE? E? 
A В) — n / 
(A) 558 (В) = к 

LE? 21 Е? 
C D 
©) 9А? (0) 9R? 


222 


Radium (Ва) decays by emitting an a-particle into Rn??? with a half life of 1620 years, which 


then decays into Po?'* by emitting another a-particle with a half life of 3.82 days. The ratio of 
Ва? to Rn?” nuclei in a sample when Rn is in radioactive equilibrium: 

(A) 1:1 (В) 1.55x10°:1 

(C) 1.78 х10° :1 (D) 1.63x10? :1 


Space for Rough work 
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Two capacitors 2C and 4C initially charged to Мо and ЗУ, 
in the polarity shown are connected to an inductor of 
inductance 'L'. Initial current in the inductor is zero. Now 
the switch 'S' is closed. The maximum current in the 
circuit is 


(B) 8V, = 
(D) 4V, 2 


A particle is thrown with velocity и making an angle 0 with 
the vertical. It just crosses the top of two poles each of 
height h after 1 sec & 3 sec respectively. The maximum 
height of projectile is 

(A) 9.8 т (B) 19.6 m 
(C) 39.2 т (D) 4.9m 


2C 4C 
Se Ti 
Vo ЗУ, 
5 
ООО) 
L 


“ИИ 


(One or More than one correct type) 
This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


At = 0, two particles B & C are located at the origin of the coordinate system. Then they start 
moving simultaneously. В moves under a constant acceleration of 2km/s* with an initial velocity 


of 8jm/s . Particle C moves with constant velocity Vo in such a way that B & C collides at t = 4 


sec. Then mark the incorrect statement(s). 
(A) Vo = 8j + 4Km/s 


position vector of location where two particles collide is 16i +32k m. 


(B) 
(C) both (A) & (B) are correct 
(D) 


D) It is not possible that B & C collide with each other for any value of Vo 


Space for Rough work 
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The gravitational potential changes uniformly from — 20 J/kg to — 40 J/kg as one moves along x- 
axis from x = -1 m to x = +1 m. Mark the correct statement about gravitational field intensity (E) at 
origin. 

(A) E at x = 0 must be equal to 10 N/kg. (B) E at x = 0 may be equal to 10 N/kg. 

(C) E at x = 0 may be greater than 10 N/kg. (D) E at x = 0 must not be less than 10 N/kg. 


Mark the correct statement(s). 

(A) when a sound wave strikes a wall, the compression pulse is reflected as compression pulse. 

(B) when a sound wave strikes a wall, the compression pulse is reflected as rarefaction pulse. 

(C) when a sound wave is coming out after passing through a narrow pipe, then reflection would 
be there at open end. 

(D) when a sound wave is coming out after passing through a narrow pipe, then compression 
pulse is reflected as rare fraction pulse. 


Two speakers are placed as shown in the figure below. Mark X X 
the correct statement(s). S, шз сезм ОА у г „55 
(A) if a person is moving along AB, he will hear sound loud, 
faint, loud and so on. | 
(В) if a person moves along CD, he will hear sound loud, — осор ш D 
faint, loud and so on. 
(C) if a person moves along AB, he will hear maximum 


intensity sound which will continuously keep оп 
decreasing 

(D) if a person moves along CD, he will hear uniform intense 
sound. 


A small sphere is charged uniformly and placed at some point А(хо, yo) so that at point B(9 m, 


= ж ^ 
4m) electric field strength is E=(54i -72|)МС7! and potential is 1800 V. Then 


(А) The magnitude of charge on the sphere is 4uC 
(B) The magnitude of charge on the sphere is 2uC 
(C) Coordinates of A are : xo = —3, yo = ^12 

(D) 


D) Coordinates of A are xo = 4, yo = —1 


Space for Rough work 
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13. A 10 kg block is resting on a rough horizontal 
surface. A horizontal force F is applied to it for 4s. 


The variation of force with time is shown in the 10k F 
figure. (Us = ик = 0.5, 9 = 10 m/s’). Then 9 — 
(A) Att = 1 sec, velocity of block is 5 m/s aaa 


(B) Att = 1 sec, velocity of block is zero 
(C) Att = 4 sec, velocity of block is 20 m/s 
(D) At t= 4 sec, velocity of block is 5 m/s 


14. In the circuit shown, the current 4Q 120 
()1-83А ME 
А „20 ar 

Шад WW УУУуу 
(D)1,=4A n 
1 40 120 
| VVW VVW 
2: Ї 
28 У 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (C) and (D). 


Paragraph for Question Nos. 15 and 16 


One mole of an ideal diatomic gas is contained in the lower part of the cylinder beneath 
a piston of area 50 ст? as shown in the figure. The piston has negligible mass but а | vacuum 
block of mass M - 100 kg is kept on the piston. Initially the gas is maintained at a M 
temperature of 300 К and piston is at a height h from the bottom of the cylinder. The 7777777Z 
gas is now heated to raise the weight by 10 cm. [Take g = 10 m/s?, atmospheric 


pressure = 10? N/m*] gas h 
15. The thermal energy supplied to the gas in the process is 

(A) 249 J (B) 348.6 J 

(C) 99.6 J (D) 100 J 


Space for Rough work 
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If a small hole has been created in the upper part of the cylinder, then the value of h before 
heating the gas is 

(А) 1.66 m (B) 2.49 m 

(C) 1.40 m (D) none of these 


Paragraph for Question Nos. 17 and 18 


Since gravitational field is conservative, we can conserve the total mechanical energy of the system of 
interacting particles. As the net force acting on a closed system is zero, we can conserve the linear 
momentum of the system. Since the gravitational forces between two interacting particles are action- 
reaction pair, the net torque experience by the system about any inertial point is zero. Hence, angular 
momentum of the system remains constant about any inertial point. 

A body of mass m (<<M) is projected tangentially to earth’s surface with a speed Vo 


4GM 
"974 ag 


The maximum height attained by the body is 


(A) 2R (B) R 

(C) 2/3 R (D) None of these 
The areal velocity of the body at any instant is 

(A) VoR (B) уоВ/2 

(C) 2voR/3 (D) None of these 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


Given: Enthalpy of formation of Н:О() and OH (aq.) are -285 kJ/mol and -227.3 kJ/mol 
respectively. 

Enthalpy of neutralization of СНзСООН with NaOH = -55 kJ/mol 

The enthalpy of dissociation of СНзСООН is: 


(A) 2.3 kJ/mol (B) 2.7 kJ/mol 

(С) 1.3 kJ/mol (D) 1.7 kJ/mol 
Which salt is soluble in excess KCN as well as in excess КІ solution? 
(A) 2п(МОз)(6) (В) Pb(NOs)2(s) 

(C) AgNOs(s) (D) Hg2(NOs)a(s) 


20 ml of a mixture of С-Н; and CO was exploded with 30 ml of oxygen. The gases after the 
reaction had a volume of 34 ml. On treatment with KOH, 8 ml of oxygen gas remain unreacted. 
Which of the following options show a correct composition of the mixture? 

(A) Мсн, = 6 ml and Vco = 14 ml (B) Мсн, = 4 ml and Vco = 16 ml 


(С) Vou, = 2 ml and Моо = 18 ml (D) Мн, = 5 ml and Усо = 15 ml 


Consider the cell: Ag(s)/ AgBr (s)/ Br~ (aq) || СГ (aq)/ AgCl(s)/ Ag(s) at 298 K. The solubility 
product of AgBr and AgCI are 8 х 1073 and 1079 respectively. For what ratio of the concentrations 
of Br and СІ ions would the emf of the cell be zero? 

(A) 7 x 10? (B) 8 x 10? 

(C) 8 x 10? (D) None of these 
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Which of the following does not involve the role of H — bonding? 

(A) Acetic acid dimerises in gaseous state 

(В) In NaHCOs, HCO; ions are linked into an infinite chain 

(C) 2" ionisation constant in maleic acid is less than 2"? ionisation constant in fumaric acid 
(D) Tertiary amine has the lowest boiling point than its isomeric primary and secondary amine 


о 
XY crystallizes іп а bcc lattice in which the radius of X' =0.4A. If all the X* ions are removed 
and another cation Z* is inserted, what should be the maximum radius of the cation Z^ to 
crystallize in a fcc lattice with Y ? 


о о 
(А) 0.548A (В) 0.010A 

о о 
(С) 0.400А (0) 0.226 А 


‘Sulpholane’ is an industrial solvent. The reaction sequence of its preparation is given below 


1, 3-butadiene + SO; -”С Addition product —2“ > Sulpholane 


The structure of sulpholane is 


5 
ЖА 
| 96 No 
(C) H5Cc—ZCH-CH,CH; (D) Ресин 
СУУХ Be Ss 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. 


The correct statement(s) regarding defects in solids is/are 

(A) Frenkel defect is usually favoured by small difference in sizes of cations and anions 
(B) Frenkel defect is a dislocation effect 

(C) Paramagnetic substances are repelled by magnetic field 

(D) Schottky defect has no effect on the physical properties of solids 


Space for Rough work 
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27. 


28. 


29. 


30. 


31. 


Which of the following is/are ortho & para directing for incoming electroiphile? 
(A) Ph-SOEt (B) Ph-N=O 

(C) Ph-CH=CH-CHO (D) Рһ-СН-СН; 

Which of the following reactions are giving correct results? 

(А) МН, — CO- NH, —P2*K?". NH, -мн, 

(B) Ph- CO- СООН — 99e Н2504/^ , Bh COOH + CO 

(С) (R) - CH - CH(Br)COONa — 9", (R) - CH – CH(OH)COONa 

(D) 


D) Benzene + HCN—UCUH2O ,Benzamide 


Which of the following statement(s) is/are CORRECT? 

(A) At 369 К, both a and В forms of sulphur are stable to exist and this temperature is called 
transition temperature 

(В) ВІР: is predominantly covalent 

(C) Diborane catches fire spontaneously upon exposure to air 

(D) 12О is used in the estimation of carbon monoxide 


Radionucleide 'P' decays into 'Q' and 'Q' decays into 'R' as: 
P 4/2-1000 hrs »Q ty2=10 min >В 


Number of nuclei of Q and В after 1000 hrs, if we start with 2 moles of P, are [Na = 6 x 107 
(A) Na» 6 x 102 (B) Na = 1020 
(C) Na» 6 x 10” (D) Na = 10” 


Which of the following statements is/are correct regarding Azulene? 


7) 


(A) Azulene is ап isomer of naphthalene and is blue in colour 

(B) Azulene has very high dipole moment while naphthalene has dipole moment zero 

(C) Seven membered ring of azulene is electrophilic and five membered ring is nucleophilic 
(D) Seven membered ring of azulene is nucleophilic and five membered ring is electrophilic 


Space for Rough work 
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32. When FeSO, absorbs NO in aq. Solution, a new compound is formed. Select the correct 
statement about new compound. 
(A) It is brown in colour (B) It has d^sp? hybridisation 
(C) It has four unpaired electron (D) Oxidation number of Fe is +1 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 33 and 34 


Consider the following reaction(s) 


A(s) ——- B(s) + C(g) + D(g) + E(vap) 
(Pale green) (Brown) 
Anhydrous CuSO, 
KMnO,/H* 
F (Blue solid) 
MnO, is decolorised 


NaNO,+ НСІ 
А (2) : =” G (unstable brown compound) 
и = 3.87 B.M. 
33. Sum of oxidation state of the central atom in C(g) and D(g) is 
(A) 6 (B) 8 
(C) 10 (D) 4 


34. Select INCORRECT statement about compound ‘F’. 

(A) It absorb orange-red light for d-d transition 

(B) 4 water molecules are directly bonded with each Си’? 
(C) It is paramagnetic 
(D) 


D) It's dipole moment = 8 В.М. 


Space for Rough work 
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Paragraph for Question Nos. 35 and 36 


For the given reaction sequence: 


35. 


36. 


CH; - CH; - COOH N3H,H* /A АР). Bro/KOH (Q) LiAIH4 XR) 
(S) 


Choose the incorrect option. 

(A) (P) and (R) are homologous to each other 

(B) Basic strength order is: (Q) > (P) > (В) 

(C) (P) and (Q) can be distinguished by carbyl amine test 
(D) (Q) can be obtained by reacting (S) with NH3, A 


Choose the correct option. 
(P) is propyl amine 
(R) is ethyl amine 
(Q) is acetamide 
Schmidt reaction is involved in reaction sequence 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


Let PQ and RS be tangents at the extremities of the diameter PR of a circle of radius r. If PS and 
RQ intersect at a point X on the circumference of the circle, then 2r equals 


(A) JPQ.RS (B) IE 
2PQ.RS PQ? + RS? 
(© РО + ВЅ (0) 2 
аа x ИЕР И х! 
(%с.) (9с) 


If f (where [.] denotes the GIF and {.} denotes the 


* J5IxF + 6{x}? – 60[х]+ 77{х} +160 ` 
fractional part) then domain of f(x) is : 

(A) {x| x el 0 < x <10} (B) {0, 1, 2, 3, 4, 9} 
(С) {0, 1, 2, 3, 4, 9, 10] (D) (0, 1, 2, 3, 9} 


On 8x8 Chess board. If two squares of 1x1 are selected randomly, what is probability that, they 
have one side common. 


1 1 
(A) 16 (B) 4$ 

1 1 
(0) 26 (0755 


A triangle ABC with vertices A = (2,5), B =(5,2) and C = (-1,-1) inscribed on the curve 

xy -x-y -3-0 апан = (о,а) is orthocenter. Let D, E and F be the feet of perpendiculars from 
A, B and С on BC, CA and AB respectively and inradius of ADEF is r then 

(A) Orthocenter of triangle ABC is (-1, -1) (B) Equation of DE is x+y E =0 


(C) r= 5.0 units (D) r= 5.0 units 
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41. Let PQ and QR be diagonals of adjacent faces of a rectangular box, with its centre at O. if 
ZQOR, ZROPandZPOQ are 0,9 and vy respectively then the value of 'соѕ 0 + соѕф + соѕу' 15 


(A) -2 (B) -J/3 
(C) -1 (D) 0 


42. For x > 0, let f(x) be the minimum value of Xn + 2n* 


for all integers m, n. Then lim f(x) is 


equal to 
(A) 0 (B) 1 
(C) 2 (D) 4 
2 kz _> 2 
43. If 28» E "NE раев d (where b > a), then the value of [= a is 
0а+0соѕх Jb? а? а o (3 + 5соѕх) 
(A) + ina (в) -Žin 
16 64 16 64 
(C) --L + ina (D) -L+ ing 
16 64 16 5 


(One or More than one correct type) 
This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


sin 0 sin 30 sin90 
4 4 


44. If k; = tan270 - їапӨ and k, = , then 
cos30 cos90 cos270 
(А) К, = 2k, (B) k, =k, 
(C) k, +k, d (D) k, +k, Ер 
2k, - К, 2k, - k, 


45. Consider a differentiable f : R — R for which f'(0) -102 and f(x - y) = 2"f(y)- 47#(х)ух, y ER. 
Which of the following is(are) correct 
(A) f(4) = 240 (B) t'(2) = 24 In2 


(C) the minimum value of y = f(x) is 3 (D) the number of solution of. f(x) 22 is 1 
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46. 


47. 


48. 


49. 


50. 
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ABCD is a rhombus. If M, N, P are points taken on sides AB, BC, CD respectively such that 


1 1 
centroid of AMNP is G. If AM = 12 units, BN = 5 units then 
(A) if G lies on AC, PD = 2 units (B) if G lies on BD, PD = A units 
? | 13 | 17 : 
(C) if G lies of AC, PC = 20 units (D) If G lies on BD, PC = 60 units 


A parabola C whose focus is S(0, 0) and passing through P(3,4) Equation of tangent at P to 
parabola is 3x + 4y -25 = 0. A chord through S parallel to tangent at P intersects the parabola at A 
and B 

(A) length of AB is 20 units 

(B) latus rectum of parabola is 20 units 

(C) the point from which three real and coincident normal are drawn to parabola is (-3, ,-4) 
(D) the point from which three real and coincident normal are drawn to parabola is ( -6, -8) 


Let M be a 3*3 orthogonal matrix. Let A be the 2x2 matrix in the upper — left corner of M and 


let B the 1х1 matrix in the lower — right corner of M. Let М; be the 3*3 matrix whose first 2 
columns are first 2 columns of M and whose remaining 1 columns is the last column of 1з. Let M2 
be the 3*9 matrix whose first 2 columns identical to 1з and the last 1 columns those of M. Which 
of the following is(are) correct? 

(A) MM, - M, (B) MM, =M, 


(C) |det(M,)| = [det (M, )| (D) |det(A)| = |det(B)| 


1/2 1 4 
Let |= (5-е) ах. then 
4 


0 
1/2 


X 4 1 4 
(A) l= 15 (1-х) ах (В) 20: (1- x) dx 
л/2 425 T _ 1 
(C) l= ү 0cos* 0d0 (D) iam 


If B t Ч -1 апа B 4 B = 1 intersect the axes at four concyclic points and 


a? +с? =b? +d’, then these lines can intersect at (a,b,c,d > 0) 


(A) (1, 1) (В) (1, -1) 
(С) (2, -2) (б) (3, 3) 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (С) and (D). 


Paragraph for Question Nos. 51 and 52 


Let ax + by = 1 be a chord of the curve Зх? — y? – 2x + 4y = 0 intersecting the curve at the points A and 
B such that AB subtends a right angle at the origin O. 


51. The value of a — 2b + 1 is equal to 
(A) 0 (B) 1 
(С) 2 (D) -1 
52. If a and b are parameters , then ax + by =1 always passes through the point (h, k), where 
(A) h+k =-1 (B) h+k=1 
(С) |h| +|k| =1 (D) Ї-К|-3 


Paragraph for Question Nos. 53 and 54 


| | : а+В+у 
If cosa + cos B + cos y = 0 =ѕіп о sin В + ѕіпуапаб = UN ` The difference of any two of the 


2л 
angles a, D, y is equivalent Bs. . Then 


53. The value of sin бо + sin 66 + sin бу interms of д is 
(А) 3 sin2 ô (В) sin6 ô 
(С) 3 sin3 ô (D) 3 віпб ô 


л 
54. If one of the angles a, D, у іѕ зөө? the cos12a + cos12p --сов12) = 


(A) 0 (B) 3 
ee ы) 2049 
2 2048 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. The total work done by friction (assuming plank rough 
is sufficiently long) is: m u did 


1 | 
А) —mu? 
(A) 3 2m 


(B) -2mu? smooth 


2. A person has to cross the river along the path B 
shown, velocity of river flow is 4 m/s. Speed of 
person in still water is 24/2 m/s. Time taken by 
the person to cross the river may be (5 +1)т — 7 
(А) 25 
(в) (2-V3)s 300 
A 
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An object of mass 'm' is performing SHM on a smooth horizontal 
surface. When the object reaches extreme position, another object of 
mass '2m' is gently placed on the oscillating object and sticks to it. The 
correct statements are 
(A) amplitude of oscillation will change | < CREED >_| m 
(B) time period of oscillation remains unchanged 

(C) total mechanical energy of the system remains constant 

(D) maximum speed of the oscillating object does not change 


Maximum spectral radiancy of a black body corresponds to ‘A’ wavelength. If temperature is now 


changed so that maximum spectral radiancy now corresponds to E then; 
(A) new temperature is 3 times of the old temperature 
(B) new temperature is 5 times of the old temperature 
| 100 
(С) Power radiated by the body changes by a factor of B 


(D) power radiated by the body changes by a factor of c 


Two equal spheres A & B lie on a smooth horizontal circular groove at opposite ends of a 
diameter. Sphere A is projected along the groove and at the end of time 'T' impinges on sphere 
B. If ‘e’ is the coefficient of restitution, the second impact will occur after a time equal to 

(A) T (B) eT 


(C) a (D) 2eT 


Two bodies of masses M; = m and M: = 4 m are placed at a distance r. The gravitational 
potential at a point on the line joining them where the gravitational field is zero is 


(A) zero (B) tm 
(с) -8m о) -221 
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10. 


A solid metallic sphere of radius R having moment of inertia equal to | about its diameter is 
melted and recast into a solid disc of radius r of uniform thickness. The moment of inertia of the 
disc about an axis passing through its edge and perpendicular to its plane is also equal to 1. The 


А р: 
ratio (ғ iS 
R 


2 2 
А) -= В) — 
i v15 (8) 410 
2 1 
C) -= D)— 
TE (D) -5 
A body of mass m = 1 kg is dropped from a height h = 40 cm on a Q 


horizontal platform fixed to one end of an elastic spring, the other 
being fixed to a base, as shown. As a result the spring is 


compressed by an amount x = 10 cm. What is the force constant of i 
the spring. (g = 10 ms”). 
(A) 600 N т! (В) 800 М т: Platform 


(С) 1000 N m^ (D) 1200 N m^ 


7777777-77.Base 


An organ pipe, open at the both ends and another organ pipe, closed at one end, will resonate 
with each other, if their lengths are in the ratio of 


(A) 1 : 1 (B)1:4 
(C) 2:1 (D) 1:2 
A system undergoes three quasi-static processes P 
sequentially. 1 — 2 is an isobaric process, 2 — 3 is 

. А 4 1 4x10° NI т? 
a polytropic process with y zo and 3 — 1 is an 
isothermal process. The heat transfer for the cycle —m 
is AQ, the change in internal energy is AU an the 
work done is AW. Then 

| >V 

(A) AW =0 іт 
(B) AQ=10°J 
(С) А0-0 
(D) АО > AW 
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The density of a solid at normal pressure is p when the solid is subjected to an excess pressure 


P,the density changes to р". It the bulk modulus of the solid is К then the ratio P is 
р 


approximately 


р р 
(A) Tee (B) t= 

P p 
(С) 2+ (D) 2-6 


In the given potentiometer circuit length of the wire AB is 3 m 
and resistance is R = 4.5Q. The length AC for no deflection in 
galvanometer is : 

(A)2m 

(В) 1.8 т 

(С) dependent оп r; 

(D) None of these 


A point charge q = 50uC is located in the x — y plane at the point of position vector Ё - 21-3| : 
What is the electric field at the point of position vector г = 8і – 5] 


(A) 1200% (В) 4x10? - 
т т 
(C) 900% (D) 4500% 
т т 
А point charge О is located just above the centre of the flat face of hemisphere Q 


as shown in figure. The electric flux through the flat face and curved face of 
hemisphere are respectively 


a a p-9 0 
2e, 2e, 2e Ze, 
Q -Q -Q Q 

(С) —,— (D) — — 
€ € € € 
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A capacitor of capacity 6uF and initial charge 160uC is 2W N 1W 
vconnected with key S and resistance as shown in figure NNSS МУМ 
point М is earthed if key is closed at t = 0 then the current 
through resistance А (=1Q) att = 16,5 is Е 5 r$ 
(A) 104 (В) 10 -- 

Зе е - 

20 LAM arn 
(C) 4е (D) None 4w L ow 

е 


A current of | ampere is flowing through each of the bent wires as 
shown. The magnitude and direction of magnetic field at O is. 


(A) rie (B) нав) Э в 
4 В R 4\R R Y 


(1-3 uj(1. 3 
Өз е д^. Dj 59... 
e 2) o» tifi z) Е 
In the arrangement shown in given figure current from А to В is C) 
increasing in magnitude induced current in the loop will A _ » B 


(A) have clockwise direction 
(B) have anticlockwise direction 

(C) be zero 

(D) oscillate between clockwise and anticlockwise 


A conducting rod moves with constant velocity v perpendicular to the long, 
straight wire carrying a current | as shown compute that the emf generated 


between the ends of the rod. i 
72/0 1113 
(A) Bom (В) Ёс | 
Tr 2nr 
2u vil уі? 
(су 28У (p) Es 
mr 4n 
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A charged particle goes undeflected in a region containing electric and magnetite fields. It is 
possible that: 


(A) E |B, УЕ (В) Eis parallel to В 
(C) V ||B but E is not parallel to В (D) E|| B but V is not parallel to E 


When the electron in a hydrogen atom makes the transition n; — n», the time period of the 
electron in its orbit becomes one — eighth of the original. Then (ni, пг) can be 


(A) (4, 2) (B) (8, 2) 
(C) (8, 1) (D) (4, 3) 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


A particle is projected up an inclined plane of inclination B to be 


horizontal as shown. The angle of projection of particle with horizontal 


is a. If the particle strikes the plane horizontally, then Bape De. 
X 


find the value of x. 


а, 
В 

In the figure shown A is of mass 1 kg and В of mass 2 
kg. A moves with velocity 3 m/s and rises on B which 
is initially at rest. All the surfaces are smooth. By the 
time A reaches the highest point on B, find the work 
done by A on B in joule. 

3 m/s B 

АГ-» 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


Three wave forms travelling along a straight line have the forms 2A sin Kx-ot +=) 


Жасов(кк-ө- 5) 2/8Acos{ Kx—ot +). If the amplitude of the resulting wave front is 


ЫГ unit then Х is 
Х 


Two thin symmetrical lenses of different nature have equal radii of curvature of all faces 
R = 20 cm. The lenses are put close together and immersed in water. The focal length of the 


system is 24 cm. The difference between refractive indices of the lenses is (3) Find n. The 
n 


refractive index of water is 2. 


Sounds from 2 identical sources S; & S» reach a point P. When the sounds reach in phase, the 
intensity at P is lj. The power of S, is now reduced by 64% and the phase difference 
between S, & S» is varied continuously. The maximum and minimum intensities recorded at 


| 
P are now Imax and Imin, then the value of 72 


min 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


29. 


30. 


Diamond exists in FCC unit cell with 50% tetrahedral sites also occupied. The effective number of 
carbon atoms in a unit cell of diamond is 


(A) 4 (B) 6 

(С)8 (б) 12 

Van Arkel method of purification of metals involves converting the metal to a: 

(A) volatile stable compound. (B) non-volatile stable compound. 
(C) volatile unstable compound. (D) non-volatile unstable compound. 


Identify the correct order of reactivity in electrophilic substitution reaction of the following 
compounds 


99 OY 


(A) 1>2>3>4 (B)4>1>2>3 

(C)4>3>2>1 (D)4>1>3>2 

The reaction, /2H2(g) + AgCl(s) —— H*(aq) + СГ (ад) + Ag(s), occurs in the galvanic cell: 
(A) Ag(s : | AgCl(s) | KCI (solution) || AgNOs(solution) | Ag(s) 

(B) Pt | H2(g) | НСІ (solution) || AgNO (solution) | Ag(s) 

(C) Pt | Н-(0) | НСІ (solution) || AgCl(s) | Ag(s) 

(D) Pt | Н-(0) | KCI (solution) || AgCl(s) | Ag(s) 

Which of the following will have highest coagulating power for As2S3 colloid? 

(A) POF (B) SOF 

(C) АР" (D) Na* 
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31. 


32. 


33. 


34. 


35. 


Which one of the following amines is the weakest base? 


(A) ( Уна, (B) € У-снан 
G За! 


(C) NH2 МНСН; 
СНз 
Which of the following is not soluble in NaOH? 
(A) Fe(OH); (B) 2п(ОН)2 
(C) Al(OH)3 (D) Sn(OH); 
Which one of the following polymers may be classified as step growth polymer? 
(A) Teflon (B) Polythene 
(C) PVC (D) Nylon 66 


At 550 K, the K, for the following reaction is 10* mol! L 
Qe S 

X(g) + Y(g) < 2(9) 

At equilibrium, it was observed that 


1 1 
= —[Y]==[Z 
[X] 25d 24 


What is the value of [Z] at equilibrium 
(A) 2 x 107 mol L” (B) 107 mol L7 
(C) 2 x 10^ mol L' (D) 10* mol L' 


Which one of the following solutions in water will have the highest freezing point? 
(A) Solution which is 0.1 M in KNO; and 0.2 M in Ва(МОз). 

(B) Solution which is 0.1 M in Са(мОз) and 0.1 M Ва(МОз). 

(C) Solution which is 0.2 M in urea and 0.2 M glucose. 

(D) Solution which is 0.1 M both in Alz(SO4)s and 0.1 МК804. 
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End product of the following sequence of reaction is: 


NBS » (A) Mg/ether (B) EU (C) 
COCH; 
COCH; 
(A) СІ (В) 
CN COOH 
(C) (D) 


Which one of the following species is paramagnetic? 


(A) О, (В) СМ” 
(С) СО (D) МО" 
СНО СН-СН-СООН 
CH3COONa, 


асыу RECON 


OMe OMe 
what is X? 
(А) CHCOOH (B) ВГСН:СООН 
(C) (CH3CO)20 (D) CHO—COOH 

Ф Ф 

NEN, МН; 

Y Z 
COOH 
X 

the acid strengths are: 
(A)X>Y>Z (B)X>Z>Y 
(C)Y>Z>X (0) 2>Х>Ү 
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40. 


41. 


42. 


43. 


44. 


The number of P-O-P bonds in cyclic trimetaphosphoric acid is 
(A) Zero (B) Two 
(C) Three (D) Four 


In the following parallel reaction, 
ме kı 22.50 x 107 шіп! 


ho k;212,5 x 107 min"! 
The percentage of product C formed at any time is 


(A) 


(A) 66.696 (B) 5096 

(C) 33.396 (D) 12.596 

Which of the following ions is responsible for the brown colour in the ring test for a nitrate? 
(A) | Ее(Н:О)5МОГ” (В) ЇРе(СМ)5МОГ” 

(С) [Fe(NO3)g] ^ (D) [Fe(H20)sNO;] 


Which pair of the gaseous species diffuses through a small jet with the same rate of diffusion at 
same P and T? 

(A) NO and CO (B) NO and СО, 

(C) NH; and РН; (D) NO and C2H6 


Identify an aromatic compound A(C;HaO) which gives following tests with the given reagents. 


Ma ictal Positive 
A ( С-Н,О) FeCl, (neutral) Negative 
Lucas reagent т 
Positive 
СН;-ОН OCH; 
(A) (B) 
OH OH 
СН; 
(С) (D) 
СН» 
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45. Identify the unknown products (A) and (B) in the given reaction: 


Glucose + 3 CsHsNH-NH» —#/4 » Osazone + (A) + (В) 


(А) СеН-МН» and NH3 (В) СаНБМН, and NH2OH 
(С) СЫН-МН--МНОН and NH; (D) NH2OH and НО 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. In phosphorus atom (Z = 15) in ground state, the difference in number of occupied orbitals and 
occupied sub-shells are 


47. The number of geometrical isomers for [Pt(NH, ), C1, | is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. 0.535 g mixture of ethanol and acetaldehyde when heated with Fehling solution gave 1.2 g of a 
red precipitate. What is the percentage of acetaldehyde in the mixture? 


49. The relative rate of abstraction per hydrogen atom of 3°H, 2°H and 1°H of alkane during photo 
chlorination is 5.0 : 3.8 : 1. Determine the percentage of the major product formed іп the 
chlorination of 2,2-dimethyl butane. 


50. The pK, value of ammonium hydroxide is 4.75. An aqueous solution of ammonium hydroxide is 
titrated with HCl. The pH of the solution at the point where half of ammonium hydroxide has been 
neutralised will be 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


5і; 40 25 Max.1|z 1], 2-1 then 
zu i 
(a) [z*z|-5 (В) 2+2=1 
(C) |2+ 2 zl (D) None of these 
52. If x is real, then the maximum value of 3 6x — 8x? is 
17 33 
(A) — (B) -- 
8 8 
21 
(C) — (D) none 
8 
53. The maximum number of points into which 4 circles and 4 straight lines intersect is 
(A) 26 (B) 50 
(C) 56 (D) 72 
54. 7? +9’ is divisible by 
(A) 16 (B) 24 
(C) 64 (D) 72 
55. The minimum по. of terms of the series 1 + 3 + 9 + 27 + ........... 
So that the sum may exceed 1000 is 
(A) 7 (B) 5 
(C) 3 (D) none of these 
n 
Е X. 
56. lim [oos x) is equal to 
n>o n 
(А) е (B) е” 
(C) 1 (D) none of these 
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58. 


59. 


60. 


61. 


62. 


63. 
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Solution of the equation (ху + y) dx — xdy =0 is 


(A) 4х*у? - 3X? = су? (B) 3x°y* + Ay? = сх? 

(С) 3x*y? + 4x? = су? (D) none 

The point (1,8) lies on or inside the triangle formed by the lines y = x, x – axis and x + y = 8, if 
(А) 0<р<1 (B) 0 x B «1 

(C) 0«p«8 (D) none of these 


From any point on the circle х? + у? = а? tangents are drawn to the circle 
х? + y* = a’ sin? а . The angle between them is 


A) 5 (В) а 
(C) 2a (D) none of these 


The equation of common tangent to the curves у? = 8x and ху = - 1 іѕ 
(А) Зу = 9х + 2 (B) y 2 2x + 1 
(С) 2y=x+8 (D) y=x+2 


Ё са Бү Бана lal = [Ë| = 2. then lux v|- 


(A) 2 116-(а5) | (В) 116-(а5) | 

(C) 2 |4-(aby | (D) |4- (ab). | 

If 25% of the items are less than 20 and 25% are more than 40, the quartile deviation is 
(A) 20 (B) 30 

(C) 40 (D) 10 

The no. of solutions of the equation sin x = СО5ЭХ in [0,5] is 

(A) 1 (B) 2 

(С) 3 (D) 4 
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64. 


65. 


66. 


67. 


68. 


The function f(x) = Sec log (x+ Ү1+ х? ) is 


(A) even 
(C) const. 


1 3cos0 1 
If A = |sinO 1 


1 sing 1 


(A) 10 
(C) 1 


(B) odd 
(D) none of these 


3с080)| , then maximum value of A is 


(B) 14 
(D) none of these 


It g(x) = (x! +2x+3)f(x),f(0)=5 and Ци гс er Ona ree 
x>0 X 


Л 


Қх)-1-(совх|х, in 0<x< 2 


(A) has a minimum value 0 


(C) is continuous in [ 


ах 
—— is equal to 
p XVCOS2X 
(A) sin ' (tan x) c 
(С) tan ' (sin x) « c 


(B) 20 
(D) none of these 


(B) has a maximum value 2 


(D) is not differentiable at X = а 


(В) cos ' (tan x)« с 


(D) none of these 


Space for Rough work 
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2[x] 
69. The value of the integral | (x-[x]) dx is 
0 


1 
(A) [х] в) [х] 
(С) 3] x] (b) 2[ x] 
70. Seven chits are numbered 1 to 7. Four are drawn one by one with replacement. The probability 


that the least number on any selected chit is 5, is 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


-1 
71. The co-eff. of x in the expansion of | fx x| in ascending power of x, when |x| < 1,15 


2 1 
72. If x =2+23 423 then the value of x? —-6x* + 6x is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


78. If f(x + y) = 2f(x).F(y) V x, y where f (0) =3 and (4) = 2, then f (4) is equal to 


74. A bag contains 10 mangoes out of which 4 are rotten, two mangoes are taken out together. If one 
of them is found to be good, then the probability that other is also good is 


75. How many non-negative integral solutions does the equation 3x y + z + w= 30 have? 


Space for Rough work 
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Physics PART -| 
ЅЕСТІОМ – А 
1. В 
Sol. Where slipping stops both moves with same speed 
m Lu a 
1 m 
Х.анбай 


V 
-. mu=3mv у= 3 


-. W.D by friction = АКЕ 


1 a 1 Bi D. 
-|--2т +—m mu 
2 3 2 13 2 


s de Joule. 
3 
2. C 
So. (і) 2V2sin@ = 2 
=> 0 = 45° 
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Sol. 


2(43 +1) 
> t, БН ot 
4X3 ұр 
2 
(ii) 2V2 sina = 2 
2 
242 < 30° 
0 >4 
А 2 
Ө = 45? 
2(УЗ +1) 
>t = B 
AN 2 
2 
С 


Time period of oscillation changes as it depends upon mass. Amplitude of the oscillation does not 
change, as another object is attached at extreme position. Total energy does not change as at 
extreme position, energy is in the form of potential energy. K.E. does not change, but maximum 
speed changes as mass changes. 


B 
By wien's law 
Am T = constant 


Power o (T^) 
C 
"nr = VT 
е- Vs = Va 

V-0 
=> V, - Vy - eV NG в 
опе sphere will overtake the other after travelling a distance = 2 2 
211. 
ЕТ 2и 2УТ 2Т 

eV еу е 

D 


Let g = 0 at x from M, 
GM GM, r 
= > 
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Sol. 


10 


Sol. 


Sol. 


3 орав = оњ 


2 
> 2 MR? = MC Mr 


5 
Num 
Ris 


C 
From conservation of mechanical energy 
сю =mg(h+x) 


=>K=1000N/m 


C 
“ХУ open closed 
V V £ 
>---2:1 
24, M, 08 
C 


For process З > 1 

РІМ, = P3V3 > Va 24m? 

For process 2 > 3 

РМ) = PV = V; = V2 m? 

For process 1 > 2 

Ий» = R(V, -V) = (42 -1)4105 J 


For the process 2 —^ З 
Wy -2 -AM -12(/2-1)х10%./ 
(7-1) 
For the process З -» 1 
V. 


W, =—PV, In| = 
31 11 (| 


алон) 


AU=0 
For the process 1 ->2-3-1 
AQ=AU+AW 


= 0+ W + Wp + W,, 


-1.08х105,/ 
А 
АУ p' p p-p 
А: 1 
р 
Bulk nodulus К = ын ог AY ae 


(Ау) V K 


from (1)& (2) р d Py 2 
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12. 


Sol. 


13. 


Sol. 


14 


Sol 1 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18 


Sol. 


A 


Let / is the length on potentiometer i = = =1A 


(1.5/)A=3 = t - 2m 


D 
r= (8-2) «(-5-3) -10 
9х10° х50х10% 9 
= = х] 
100 


0° = 4500V/m 


В 
Place another identical hemisphere on given one, so that flat faces of two coincide. The total flux 


linked with cross- section of bottom half (lower hemisphere) is = 
є 


as charge enclosed by given 


hemisphere is zero. So flux linked with flat face of hemisphere is 2 


€o 

C 
9 =160ис 
c = 6uF 4W 2W  2W 
q = 1606!9/2*6 мы 

-160x e "^ 1 
4-160х -- 
1180 6-и 

16 

= -\/16 ммм МУУ 
1-10е i сүү iW 11W 
(16) 10e" = — 

e 
| ZEE 
e 
121, =80/e 
|, - 80. 20, 
12e 3e 
D 
Magnetic field induction due to circular Arc B, = E-o 
T 
Л 3л 

Here ф, БАГ EE 


B 
The current in wire AB, increase the flux through circular loop. Hence current in circular loop will 
be anticlockwise. 


B 
emf = VBI 


B= Hd 
Әлі 
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19 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23 


Sol. 


24. 
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emt = v. He! ын 
Әлі Әлі 


p o Mo 


A 

Electric field and magnetite field will be parallel and velocity will also parallel to electric filed 
=> All three are parallel 

Hence only electric force will act on it 


A 

ron? 

and, Lon >or on 
Tao" осп 


So, n, = 2n, 


SECTION - B 


2 
As the particle strikes the plane horizontally so its velocity is parallel to the horizontal axis and 
vertical velocity is zero. 


О, 
В 
O=usina-gt aa. (i) 
| ШЕШ 
usina = 9 
gcosp 
=> sina cosp = 2sina cosp - 2cosa sinp 
— 2tanB - tano — tanp p 
1 
W = AKE (1Kg).3m/s = (3kg).v by momentum conservation 
W = z(2)(tY = 1 Joule v=im/s 
SECTION - C 

00005.00 
By phasor diagram 
Amplitude of resulting waveform = 419А 
Х-5 
00009.00 


A к. uM —— а € — 
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Bab. Жалал КЕ 
F f f, 
1 m (575) E J 
24 || 4 20 20) |4 -20 20 
3 3 


-(ш-ш)- (s) 


25. 00016.00 

So. |,-К(2А) 
Later, A, =0.6A,A,=A 
So, I, = К(1.6А) = 0.641, 


& Imn, =K(0.4A) = 0.041, 
Ы = 16 


max 
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Chemistry PART - II 
SECTION - A 
26. C 
1 
Sol. Effective number of carbon atoms present at corners = —x8 = 1 
8 
1 
Effective number of carbon atoms present at face centers = —x6=3 
2 
1 

Effective number of carbon atoms present in tetrahedral holes = 8 x 5 = 4. 

2. Total number of effective carbon atoms present in a unit cell of diamond is 8. 
27. A 
dub. “йж? Сэ Til, 100K, ү +21 

Volatile stable Pure metal 
compound 

28. D 
Sol. -OH —— strongly activating group because of +R effect. 

-CI  —— weakly deactivating group because of -1 effect. 

-NO —— strongly deactivating group because of -R effect and -l effect. 

50,4-1»3»2. 
29. С 
Sol. At anode: /2H2(g) —> H'(ag.) + e 

At cathode: AgCl(s)+e@ ---Ас(5)- Cl(aq.) 

VeHa(g) + AGCI(s) —9 H (ag) + CT (aq) + Ag(S). 

30. C 
Sol. As2S3 sol is negatively charged and hence the ion with maximum positive charge shall be 

required in minimum concentration to cause its precipitation. 
31. C 

МН» 
СН» 

Sol. is the weakest base as its conjugate acid is the least stable because of steric 

repulsion experienced by extra proton and existing -CH3 group at ortho position. 
32. A 
Sol. Fe(OH); + NaOH — no reaction. Other hydroxides make soluble mettalate in cases of Zn(OH)> 

and Al(OH); ог mettalite in case of Sn(OH)>. 
33. D 
Sol. Step growth polymers (or condensation polymers) are prepared by reaction between two 


functional groups and thereby eliminating small molecules during polymerization. Nylon-66 is an 
example of step growth polymer. 
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34. A 
Sol. ШИ 


ІХІ- 51Ү] 512) a (let) 
[Z] = 2a, [Y] = 2a, [X] = 


10°= 22 
ах2а 
а= 10^ 


- [Z] = 2a = 2 x 10% mol L”. 


35. C 
Sol. AT, =ixK, xm = Т0 - T, 
for urea and glucose, і = 1 


36. B 
Sol NBS, Ms _CH-CN оног, 
dry ether 
Br MgBr s NMgBr C-O 
сн, CH, 
37. A 
Sol. Only О, has unpaired electrons in molecular orbital. 
38. C 
Sol. This is a Perkin reaction. Aromatic aldehyde which does not have a hydrogen reacts with 
alkanoic anhydrides in presence of alkanoate give о,В- unsaturated acid. 
39. A 


Sol. pK, 2x«y«z 
Closer the —l group, stronger the acid. 


40. C 
Sol. OH 
NS 2 
A ESN 
О О 
oh le 
© Sor on 
There are three Р-О-Р bonds.] 
41. C 
Sol. In the given two parallel first order reactions 


[B] k, 2250x107" 
[C] k, 12.5х10”7 
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42. 


Sol. 


43 


Sol. 


44 


Sol. 


45. 


Sol. 


46 


Sol : 


47 


Sol. 


48 


Sol. 


49 


Sol. 
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k,x100 1.25х107 x100 


—— = 33.3%. 
k, +k, 3.75 x10 


Percentage of C = 


A 
NO; + 3Fe* + 4H* —>NO + ЗЕе* + 2H)0 
[Fe(H,0), |^ «NO—o[Fe(H4O), (NO) | - HO 


Brown ring 


D 
Both have same molecular mass. 


A 

Compound 'A' give positive test with Na metal. That means it contains polar Hydrogen i.e., 
alcoholic group. It gives negative test with neutral FeCl; implies it does not contain of a phenolic 
group. It gives positive Lucas test means it is an alcohol. 


A 
A - Ph - NH, 
B = NH; 
SECTION - B 
4 


Electronic configuration: 1s?2s?2p93s?3p? 
Number of occupied orbitals = 9 
Number of occupied subshells = 5 


2 
Two geometrical forms are possible. (cis + trans) 


SECTION - C 


00069.16 
Let the mass of acetaldehyde is x g, then mass of ethanol is (0.535 — x)g. When acetaldehyde is 
heated with Fehling solution, it gives 1.2 g of a red precipitate. 


CH3CHO + 2CuO -» СНСОО + Cu,O 
Red ppt. 


- 143 g of СиО is coming from = 44 g of CH3CHO 


44 
2.1.20 of СиО is coming from in = 0.37 g of СНӘСНО 


0.37 
% of CH3CHO = x100 = 69.16 % 
0.535 
00045.92 
Photochlorination of 2,2-dimethylbutane gives three products as shown below 
CH; CHCI 
CIBECSCHI- GEB + СІ» аруы, CHa СНОН; + (CH3)C-CHCI-CHs + (СНз3)3С-СН:-СН:С1 
СҢ; СН» (В) (С) 


(А) 
Reactivity factor x Probability factor (no. of Н) = Number of parts 
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(A): 1 x 9 = 9 

(В): 348 х 2 = 7.6 

(CO): 1 x 3 = 3 
Total number of parts = 19.6 


The compound is the major product. Its percentage is given by 


9x 100 
Percentage of (A) = 5 = 45.92%. 
50. 00009.25 
Sol. When half of the ammonium hydroxide is neutralised a base buffer is formed. 
It 
pOH = pK, +log шан 
[Base] 
= 4.75 + log(1) 


pH = 9.25 
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Mathematics PART - Ill 
SECTION – A 

51. C 

So. v z = lz-1 


«a =|2-1} > z =(z-1)(Z-1)> 2+7=1 
Also, | -12-1 


Й zf =|z+1 2+2=1 


.|2+7|=1 


52. B 
Sol. Lety-3-6x-8x 
8х +6x+(y-3)=0 
for real x 
р-0 
33 


<. yY < — 
Ды: 


5З. B 
Sol. Required no. of ways = 42, + 4, +32 =50 


54. С 
Sol. 79 +9" =(1+8)’ -(1-8)' 


55. A 
Sol. Let the sum of n terms exceed 1000. 


ЦЕ ЭЛЕТТЕ > 2001 


1-3 
п = 7,8,9........ 
56. C 
n : x 
А X lim n| cos—-1 
Sol. іт [ces -ө”” | о | 
По n 
Ё Я x 
5 шы 
-2. lim X a 
= е noo4n 
57. C 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-I-PCM(Sol.)-JEE(Main)/20 12 


2 


4 реве (2) 415 - [o 


x* 1(xy 
2———+—| е 
4 3\y 


2 
So. € ған) QOX-X0y 4 
у 


58. В 
Sol. y^ 
(4,4) 
у-Х х+у= 8 
(1,1) 
0 у-0 X 
х= 1 
59. C 
Sol. A 
A 
G 
! asina 
sind = =sina 
50 ed 
г. Required angle = 20 = 2a 
60. D 
Sol. Do yourself 
61. A 


50. uxv-(a-b)x(a«-b)-2axb 


-. [ux v|» 2]àx b| = 2, | ab? sin? 0| - 2,[(a°b® — & D? cos? 0) - AE 6-(а- by | 


62. р 

ы. ар-40:20 10 

63. С 

So.  -Sinx-4cos? x—3cos x 
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64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


67. 


Sol. 


68. 


Sol. 
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-. sec? x tanx + Зѕес? x -4-0 
гал” x - 3tan* x - tanx - 1-0 
гАапх--1, tan2x=1 
xa SHE Эл 
4 8 8 
A 
г secx is even function and log x+ Мх) is odd function, therefore given function is even 
function. 
A 

1 3со50 1 
А =|sin@ 1 3cos0 Apply R, > R, > R, 

1 sind 1 


= (3со50 - sino) «10 


A 
igs 
x90 X 

EU cj „с 
x90 X 

f (0)-4 


-g(x)- (X +2x+3)f(x) 

9 (x)= (X + 2x+3)f (x) +(2x+ 2) F(x) 
2—0 (0) =3f (0)+2f(0) =22 

C 


 f(x)-1 in 0<x< Fas [Cosx] = 0) 


. f(x) is continuous in [ 


[ ах -| dx 
COS XX COS 2x 1 —tan? x 
COS X, -- 
1-1аа x 


Let tan x =t 
dt 
-р 


sm 


= ѕіп '(tanx)*c 
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69. 


Sol. 


70. 


Sol. 


71. 


Sol. 


72. 


Sol. 


73. 


Sol. 


74. 


Sol. 


2(x).1 1 
(x-[x]) ax = J | x- (x) ]ax Е 2094 2-4) 


"^ X (х) is periodic function with period = 1 


БЕСЕ 


ot > 


0 0 


C 


P(5 or 6 or 7) in one draw = 


-1| зэ 


3 
3 
-. Probability that in each of З draws, the unit bears 5 or 6 or 7 = B8 


SECTION - B 


1 


= 2 1 
пх] = 1 NI x uM ru 
| MM 20-12 | 8) | 


-. co —effofx21 


2 


2 A 
05254209 
А(х-2) =6+6(х-2) 
nx -бх +6x=2 
SECTION - C 


00012.00 


F (4)-lim J- = tim FC) F0) 
2F (4).F(h)-2F (4).F (0) 


һ->0 һ 


=2Е (yim TOEO = 2F (4).F (0) 


= 2x 2x 3 == 12 
00000.28 
Required Prob. = 22 - 5 
6C,x9C, 54 
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75. 01215.00 
Sol. Leta=x-1,b=y-1,c=z-1,d=w 


then, 

3a + b +c + d= 25 , where a, b, c, d > 0-------------- (i) 
Clearly 0 < a < 8. If a = k, then 

b + © + d = 25 – 3--------------------- (ii) 


No. of non-negative integral solution of equation (ii) 
п+т—1„ =3+25-3k-1 


-27-3К, 


C25-3k 


3 
= 5 (3k? -53k - 234) 


" Required number 
3 


E Y: (3€ -53k - 234) =1215 
2 1-0 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


SECTION - A 


1. B 
Sol. Since tensions in the 2 springs are different so they have 
different natural lengths. Let the natural length of upper and m,=m 
lower spring be L: and L» respectively. 
Since, in equilibrium .. F2 = kx» = mg 
mg 
k 


=> x, =-= = хо(ѕау) 
and Ет = mg + F2 > F1 = 2mg 
Ї, +x 
=> kx1 = 2mg > x, = 299. 2x, a 
Given 1 + 2x0 = L2 + Xo > L2 = L1 + Xo ! 
When the springs are at their natural lengths, the distance of 
centre of mass from top ball will be 

O0+mL,+m(L, +L.) aoe Xp 


3m 


Хсм = 


г. CM is at a distance E 2198 below the second ball. 


3k 
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2. 
Sol. 


Sol. 


Sol. 


D 
For distance to remain constant, electrons need to move in а 
circle of radius d/2. 
2 
mv 

Б -F, = — 

B e dg/2 

2 2 2 

If evB ke mv Е: ева | ke 20 


= > 
d^ 4/2 2m 2md 
This is quadratic in v 


‚_ 90B , 1 ff edB ? (аке? 

2 4m 24 2m 2md 
The situation can be realized if value of v is real and positive 
i.e. discriminant > 0 


S 4ke? 
= |——| > 


20) 2та 
2 1/3 
m 
= а. = = сиёса! 
min E | 


If d < daitica then problem has no solution 
If d = daitica then problem has one solution 
If d > daitica then problem have two solutions with different values for v. 


Equilibrium is at r = ro 
When displaced by x from equilibrium position. 
F -2B| (ro + x) - ry | = -2Bx 2 SHM 


restoring — 
-2B 5 
-X = —0°X 


and a= 


Mreduced 


2B(m, +m, ) 
m4m» 


where 02 = 


D 


Work done in moving a unit positive charge from infinity to a point ЄС» 

on the circumference will be numerically equal to the potential at 

that point. 

So we need to calculate potential at any point on the circumference 

of this charged disc. “972 Р 
Let choose an element of area dA in the form of a ring of radius r аг. 

and width dr, where dA = 20r dr d 
r=2Rcos Ө 2. dr = -2R sin 040 

Potential at point P due to the charge on this element is 


aves a ainüdo 


TE 


0 
PST fav __ oR | Өѕіпөаө = -2R [-0cos0 «sino, Жалы 
TEO "o i : T 
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A, C, D 

Mass of iron block = 2 x 10? x 7.8 x 10? = 15.6 kg 

Upthrust on iron block = 2 x 10? x 10? = 2 kg-wt 

For cube to be in equilibrium, tension in the cord should be 15.6 — 2 = 13.6 kg-wt 

And this tension should balance the weight of the water in the bucket and the reaction of the 
upthrust (downward on the bucket). 

-. T = wt of water + 2 (kg-wt) 

. mass of water = 13.6 - 2 = 11.6 kg 

So volume of water is 11.6 litres 

When water is poured, bucket will gradually move down and cube will rise. If additional water is 
more than 4 litre then weight of water in the bucket become greater than the weight of the cube. 
When water in the bucket evaporates, then bucket will rise and block will gradually sink to the 
bottom and finally tension will be half the weight of the cube and water i.e. 7.8 kg-wt 


B,C,D 
AUgravitational =0 
So, the work done by external agent is dissipated in doing work against friction force. 
40 = 2L = 2umgcose—"_ = 209" 
sin6 (ап0 


40tan0 


Since, block does not slide ~. u > tan Ө = >іапӨ--һ<1т 


Now, Wop = mg sin Ө L + umg cos 0L = mgh + umgx 
Waown = —mg sin OL + umg cos 0L = -mgh + umgx 
2 Моа = 2 umgx 

үу 


-x= total 
2mgu 


So x is independent of 0 
-. B, C, D are correct. 


А, D 
Let length of pendulum be £. For the motion along arc AP, acceleration of bob in vertical 


downward direction is less than equal to g. Hence the time required to cover this arc is clearly 
greater than it would be if the bob undergoes free fall from A to P. i.e., 


t Cice >t, 78 ...(i) 
Y g g 


Now vp = /2gLsin30° = |01 and vg = J2gL sin60* = J./3gL 
Since, уа > vp 


ts < te «t and the ball covers the arc PQ and QB with speed greater than ур and va 
respectively. 
ipod OE coge ...(ii) 
бу, бу g 


Comparing (i) and (ii) t4 > tes 
i.e., ti» to + t3 
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Sol. 


Sol. 


10 


Sol. 


B,C 
3F-F F 

a- мо 
m+m m 


(towards left) 


Ncos 60° -F = ma ЕЕ 
m 


> Nx = 2F > N= 4F 


Also, М sin 60° + № = mg 
№ = mg - N sin 60° 
For no slipping relative to each other, № > 0 


НЕТ! 


= mg > М sin 60° = НЭЭ 


=> N < 34.64 Newton 


B,C 


v =,/2gh, 


and for a given hı, Vmax = 28 а 
р 


And when hi is reduced then v will further increase and will have the maximum possible value 
when hi = 0 


2Р, 
Vmax = ee = 14.14 m/s 


А,В,С 
Since, block is half submerged 


V 
руб ges 2ps = pL 


(B) when temperature is decreased by AT (say) then fraction of volume 


submerged = Ps = Ps Р (1-у,АТ) Z (1-YLAT) 
PL (1 = үБАТ) PL 2(1- YsAT) 
submerged is decreased 
(C) Let the length of the submerged part be x then 


, aS yL > ys so fraction of volume 


X Ps : 
Ка? ...(i) 
and 2 SRM c ud 


from (i) and (ii), 2ys = Зу. 
(D) upon heating density of liquid will increase so block will rise. 
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11. A, B, D 
Sol. un 87 шэн шиг f=R R AR 
f 2 R R R 
Lae r eee NUT о 
1, 4/3 R R 4f 
d 
When in water: 1 1 t 1 » 1 ЦЭН f 
v d v 4f d 
= V= <0 and — > 1 
d- 4f 
. Image is virtual, magnified and erect. 
12. A,B,C 
Sol. When C2 — o = shorted | 
Then the circuit becomes C, Сз C4 
^ Vi = М = 12 volt | 
V 
3 Volt 
Where C2 = 0 then circuit becomes 
Cı C3 


2 Ve, =12-3=9V 
Since, C1 and Cs are in series, so charge will be same on both the capacitors 


> C1x3=Cax9> Č la 
С; 


SECTION - C 
13. 00002.50 
Sol. For not toppling of the cylinder, тас < moz >as 2 whereas for no slipping between т and 
g 
M, a — 
max 3 


So for equilibrium of m with respect to М, ana, = 5 - 2.5 т/в2 


Now x = A sin(10t) 
. d*x 
E 

2. ата = 100A = 2.5 


=a = -100Asin(10t) 


14. 00008.00 


Sol. Initially Р, = at where Pin = inside pressure ...(ї) 
r 
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P outside = 0 (always) 
o 4T 
When charge is sprayed, for equilibrium Pj, + —— = —  ...(ii) 
2& 2r 
Since, isothermal process 
BM P 
P, =s „(iii 
ae aaa: (іі) 
2 
Using equations (i), (ii) and (iii) we have, SE PEE 21 тб 1215 
8r 25, 2r r 
3Te 
2 Q= An(2r)?o = 16лг? |20. = 8/4207 Te 
(2r) қ 0 
15. 00002.20 
Sol. E = оТ“ 
4 
T 12 256 = 44 
E T 
> T2-24T4 
Also, 4111 = A2T2 gives à, = ш =1000A 
hC 12400 
KE > =12.4 ...(i 
nes “a ? 1000 ? ? 0) 


11 3 
ЛЕ, ,4 =13.6x 2? 253 -136х4х7--10.26У ..(0) 


From (i) and (ii) 12.4 — ф = 10.2 


>o=2.2eV 
16. 00032.50 
Sol. Loss in gravitational potential energy = Gain in kinetic 
energy N 
2 
Mg Ecosse МЕ 22 
2 2 2 3 
[3g 
=,/— = 415 rad/s 
М 2L i 2 mg 


When rod is at its lowest position the forces acting on it are 
as shown in the diagram. 


Magnetic force on the rod 
x-L 


Fa = [аа xB) = [ [dex )«too«8- FaBLo 


х= 
л N- mg - Ев = mo? = 


N=mg+ Ев + mo? = 


=1x10+ ge JI x 218 x14 1x (18)? x 


-10%15%7.5-325М 
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17. 00001.25 

Sol. Let T be the tension in the wire at the middle. Considering rotational equilibrium of the half wire 
about fixed end. 
Torque due to tension = torque due to its weight 


LL 
Тара 
H397 
ш? 
Spe 
8d 9 


S түз =10 О Sms 
u 8d 8х8х107 


= 1.25 x 102 m/s 


18. 00989.80 
Sol. Since potential difference across all the inductors are same 


So, L, di _ L di, m di4 
dt dt dt 
= Ии =i2+ C2=i3+ Сз 
= 1=2+ С» =4 + Сз 
= С2--1 апа Сз = -3 
2 2 
Aso, 45426 Eldra or $2 - (S a= -oa 
dt C 3 dt? C dt? 
7. 4 = тах sin ot 
and і = qmax@ cos ot 
att=0,i=1+2+4=7A 
<. T = тахо 


ағала m = = 989.8 x10 C = 989.8 uC 
[О] 
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Chemistry PART - Il 
SECTION - A 
19. A 
Sol. Since closed chamber is there, hence there will be an equilibrium. So relative lowering of vapour 


pressure will be same. 

Хо,н,оь 7 Xx 

40/180 10/M, 

40 60 10 90 
+ + 

180 18 M, 18 


x 


4/18  |10/M, 

4 60 10 
+—— |—-+5 

18 18 M, 


4 1 10/M, 


764 16 [1 
+5) 


М, 
10, E 16 x10 
x М, 
15x10 _ 
М, 
M, =30 
20. В 
Sol. Order of Ka values y > 2 > Х 
10-9 10-13 10-20 
21. C 
Sol. ү, ЖР " 
CH, - C- CH, - COOH + Ph, P- CH, >CH, - C- CH, - COO" 
(1equiv.) 


gore 
Рһ,Р-СН,, it’s one equivalent work as base. 


22. B 
Sol. - NH2 is 1° amine and in rest of option lone pair of star (*) marked nitrogen is taking part in 
resonance. Or sp? hybridized. 
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23. A, B,C, D 


Sol. - 78°C temperature is required for above reaction. 
CH, -C (Y -CH, +Na——>CH, -C 4.3 > 
Radical anion Ояз 
СН id Я 
H3C H 3 | | 
/ Vinyl radical 
vod  e* нұс-С-с ^ 
JE M P 
H СН, 
Vinyl anion 
24. B,C,D 
Sol. Option A is incorrect. Rest are correct. 
О 
|| 
«-( (i-e ae 20 202 сн; 
25. C, D 
Sol. Lactose is present in milk. 
Maltose formed by a-D glucose and a-D glucose. 
Hydrolysis of sugar change dextro to laevo. 
26. B,C,D 
27. 
Sol. 
OH 
COOH 
- (CO, «NaOH | | | 
(ii) шинж л ICI(excess) 
Í : — Ho ^? 


HO 


| 
(Ipso subs) 


28. A,B, C, D 


Sol. Mirror images are non super-imposable. 
29. A, B, C 
Sol. D is incorrect. 


CrO,CI, + 4NaOH——> 2NaCI + Na,CrO, + 2H,O 


30. A, B, C, D 
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SECTION - C 
31. 00001.25 
Sol. Emulsion — Butter, milk, blood, shampoo, polish, x = 5 
Gels — Cheese, curd, jam, jellies, y = 4 
Хэ. уор 
у 4 
32. 00004.50 
Sol. 
eee М afte 2CH;CHO + 2GHO 
CHO 
0 0 
+ ОНС - C- CH, - C- CHO 
- CHO - CH, - CHO 
а=36, 0-6 then 36/(6+2) = 4.50 
33. 00002.50 
Sol. a, c, d, e, f are compounds which give Reimer Tiemann and other do not give. 


So 5/2 = 2.5 
34. 00001.20 
Sol. 3СІ, + 6NaOH(conc.)——» 5NaCI + NaCIO, -Н,О 
3Br, + 6NaOH(conc.) ——» 5NaBr + NaBrO, + ЗН,О 
3l, + 6NaOH(conc.) ——» 5Nal + NalO, + 3H,O 
3H,O +P, + Conc.3NaOH —— PH, + 3NaH,PO, 
(CH, ), CHCHO + Conc.NaOH — (CH, ), СНСОО Ма” + (CH, ), CHCH,OH 


HCHO + Conc.NaOH ——5HCOO Na' + CH,OH 


Total 6 compound undergo disproportionation. 
So х-6 8 у-5 х/у-1.2 


35 00012.50 


Sol. 7A——9B 
1-0 a 0 
t-15hr a-b D 
forpontP Sa bs! aa 
7 7 
pata 


8 
then a — b See 
8 8 
a 


a tye » a 212 » a 3ty2 » 


3 half lives will be 900 hrs 


——— —wr/—aÓ————MÀJ —ssmá—UnÍ———— À——üÜ—M—nán—Áá— MÀ! üüÜÍÀ———""nná——Unüt 
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900 
Зі, = — days 
1/2 24 y 


t12 = 12.5 days 


36. 00003.50 
Sol. х- 3 
yo4 
а оо 
2 2 
Compounds 
Chile salt petre > NaNOs, Lunar caustic + AgNOs, Borax -> NazB407.10H20, 
Milon's base -» МН:НдОНа! 
Heating effect 


2Ag,CO, —>4Ag+ 2CO, +0, 

(NH,), CO, —-—NH,HCO, +NH,COONH, --Н,О--МН, 
CaCO, —-— Сао + CO, 

2NaHCO, ——oNa,CO, -Н,О- СО, 

2Hg,CO, —— 4Hg- 2CO, +O, 
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Mathematics PART - III 
SECTION - A 
37. B 
ь : -f (x) 
Sol. Р(х) + xf(x) = 3 = f'(x) = 


38. 


Sol. 


39. 


Sol. 


40 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


X + 2f (x) 

sí ОАА - j АСА) di 
(x «2t69)68 - 26 (x) (x 2t69)68 -2f (x) 

= j 3x? —2f'(x) | 1 12 
(x3 -2t69). 2f (x) -x? 


D 
Required probability = ЭХБРБҮҮҮҮҮҮЭ 1-2 
2 2222 22222222 32 
А 
1 
Required probability = ——*——- = — 
"7 36,436, 2 


B 

D = (2п + 1)? - 4(2m + 1)(2р + 1) 

= Roots are rational if D is perfect square. 

=> (2n + 1)? - 4(2m + 1)(2p + 1) = I? (1 = Integer) 

=> (2n + 1 – (2r + 1)? = 4(2m + 1)(2р + 1), |= 2r + 1, r = Integer 
=> 4(п +r + 1)(п — г) = 4(2m + 1)(2р + 1) 

= (п +г+ 1)(п – г) = odd (not possible) 

Hence, roots are irrational. 


sw Ore tor | 
1+r? (r? +2г+1) 


2 2 
> tan Ше" = tan! (r +1) - tan"! (r2) 
1er? (r1? 


n n n n 
L = lim (14) (3) ЦЭЭ 2 шэнэ 
n>% n 2n 2?n on 


-1-е 2477 Sets |k|=2=k= +2 
n r 
=> Хы) — 1550 is real 
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44 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 
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=2+5+8+..... k terms = 155 = К = 10 
Hence, п can be 29, 30, 31 only 


A, C 
y = Ал COS 2X + Az 
) : S : Фу dy 
= Differential equation is (sin2x) —7 = 2. —-cos2x 
dx? dx 


=> X-0,f(x) = sin 2x 


A,C 
Putsec?x-t 


= The given expression will be converted to Jt—4 + 24/6 –ї 
=> Minimum value = 52 , Maximum value = 10 


A,B,C 

sin(x +a) 
sin(x +b) 
= ға -– 0 = пл, п є 1 іћеп the function is constant 


= cos(a — b) + cot(x +6) ѕіп(а —Ь) 


A,B,C 
29 35 45 
АЗ =|45 54 70 
25 30 39 
B,D 


Let the pair of lines be (y = mx + c1)(y – m?x + c2) = 0 
— a-m?andm?-*m-6 
>m=-3,2>a=-27,8 


SECTION - C 
00002.00 
K2 (Kk +1) (чегі co vp) 
f(k) = ‚ glk) = lim = = 2 
( 2 9 2 z ш g(x) 
00007.00 
r 
2k 2k 201) 
a= lim QUT Sas tim У 
k>% A k^ + kr +r k>o 2- : 8 (Ч 
+] = |+ — 
k k 
2 1-2х 
> «= | ах = а= 1п7 
mi 1+X+X 
00002.00 


х 1 f(x) +x? -x? «x41 
=> 


2 


л/4 
5 dx = | ѕес2х ах =2 
-л/4 COSSA -л/4 


f(x) = 


1+х 
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52. 00256.00 
Sol. m=0,n=-4> т + п = 256 


53. 00000.00 


1 

вх? Ї | 

Sol. = => lim y 20 
j E Ч 


54. 00001.57 


Sol. Area bounded = 2| Mu = 1.57 


12 ->Агеа- 2 
6 2 


Ola 
Ro | | 
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General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

° Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 


options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 — 48) contains 24 multiple choice questions which һауе опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Of none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – | 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. Three identical balls of equal mass (m) are suspended vertically from a thread 
and two springs of same spring constant k as shown in the figure. The 


distance between the first and second ball and the second and third ball are TURN 
same at equilibrium. The centre of mass of the whole system coincides with k 
the second ball. The thread supporting the upper ball is cut and the system 
starts to fall freely. At some later time, it is observed that both the springs m,2m 
acquire their natural lengths. (Assume this happens) Find the distance of the 
centre of mass of the system from the second ball at that instant. E 
4 m; = m 
mg 
(4) (v3 rs 
mg 
B 23 
(8) 3k 
mg 
C 279. 
(С) ж 
(0) 2его 
2. Two electrons initially at rest and having a charge е and mass т each, аге placed at a separation 


d apart. They are given identical speeds v in opposite direction in the same plane and it is 
observed that in the subsequent motion they move so that the distance between them remain 
constant at d. A uniform homogeneous magnetic field(B) is present perpendicular to the plane, 
Ignoring the magnetic effects of the moving charges on each other, identify the correct option for 
the separation between the charges to remain constant. 


(A) The minimum distance between the electrons should be d, = шол 
4nggevB 


1/3 

(B) The minimum distance between the electrons should be d, = i 2 
2лє,8 

(C) The minimum distance between the electrons should be d, = А ВЕ 
2nggevB 

r 113 

(D) The minimum distance between the electrons should be dmin -| 3 

TEQ 
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3. A diatomic molecule having atoms of masses m: and mo and its potential energy function about 
the equilibrium position ro is given by U(r) =-A+B(r-tp)’, where A and B are positive 


constants. When the atoms vibrate at high temperature condition, the square of angular 
frequency of vibration will be 


2B 
(A) = 
m, 
2B 
(B) E 
т; 
2B(m,+m 
(C) шу 
m4m» 
B(m, +m 
(D) 4 1 2) 
mm3 
4. A uniformly charged non-conducting circular disc is 


placed in the y-z plane with its centre at origin. Its 
surface charge density is с C/m? and radius R meter. 
A unit positive charge is brought very slowly from 
infinity to the point P on its circumference (as shown 
in the figure). The work done (in Joule) by the external 
agent in this process is 

cR 


2% 


4368. 


(One ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (А), (B), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. A solid iron cube of volume 2 x 10? m? is fastened to one end of a 
light cord and the other end of the cord is attached to a light plastic 
bucket containing water. The cord has negligible mass and passed 
over the pulley and the iron cube is suspended in water as shown in 
the figure. It is found that the system is in equilibrium. If density of iron 
and water is 7.8 gm/cc and 1 gm/cc respectively, then 


(A) volume of water in the bucket is 11.6 litre 
(B) volume of water in the bucket is 13.6 litre 
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(C) If more water is very slowly poured in the bucket then the maximum additional volume of 
water that can be poured in the bucket without disturbing the equilibrium of the system is 
4 litres. 
(D) If the whole water in the bucket is allowed to evaporate then the final tension in the string 
is 7.8 kg-wt. 
6. A block of mass 2 kg is placed on the inclined plane on which 


it does not spontaneously start to slide. It is pulled up and 
then down the incline to the initial position very slowly in such 
a manner that the applied force is always parallel to the ЖФ 
slope. (Refer to the figure). The work done by the external h 
agent is 40 Joule. Assume co-efficient of static and kinetic 
frictions are same. 
base(x) 

) The maximum possible value of h is 0.5 m 
(B) The maximum possible value of h is 1 m 

) For a given value of total work done by the external agent, the length of the incline's base 
depends on the co-efficient of friction. 
(D) For a given value of total work done by the external agent, the length of the incline's base 

does not depend upon the angle of inclined plane. 


T. A simple pendulum is released from rest from point A with its string 
horizontal. It moves along the path APB as shown in the figure. If t4, te 
and ts be the time taken to move from A to P, P to Q and Q to B 
respectively. Then, 
(A) t1 > t2 + ts 


(B) ti<te+ ts i et 
(C) t1 < t2 < t3 QN O 
(D  t>tz>ts A 
B 

8. Two blocks each of mass m = 3kg move under the 
application of forces F and 3F as shown in the figure. 
The blocks do not slide with respect to each other and all F 3F 
of contact surfaces are smooth. The normal reaction 
between the blocks can have the value/values. 
(g = 10 m/s?) 
(A) 35 М 
(В) 30 М 
(C) 20N 
(D) all the above 

9. A liquid of density p = 1gm/cc is taken out of the container B E 
(shown in the diagram) by a siphon. The liquid comes out with 
a speed v. h1, h2 and d are as shown in the diagram. Assume 
the liquid to be ideal and atmospheric pressure is 105 pascal. 
Mark the correct alternative(s). 

v 

(A) v depends оп ћ and hz only but not on d 
(B) If h: is decreased and hz and d both are gradually increased then v will also increase. 
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(C) Maximum speed with which the liquid can come out is 14.14 m/s. 
(D) Maximum speed with which the liquid can come out is 10 m/s 


A solid cubical body of density ps is floating half submerged in a liquid of 
density рі at temperature T. If ys and ү are coefficient of volume expansion 
of solid and liquid respectively and y. > ys. Identify the correct option(s). 


(A) 2ps = рі, at temperature Т 

(B) If temperature of the system is decreased then the fraction of volume of solid submerged 
in liquid decreases. 

(C) If depth of the block submerged in the liquid does not change on decreasing temperature 
then 2ys = Зүс 

(D) If the block does not expand on heating and the liquid contracts on heating then the block 
begins to sink in the liquid. 

A thin equiconvex lens made of a material having refractive index в.в 


ш = 3/2, has a focal length f in air. Image of an object placed in 
front of it, is inverted, real and magnified. Now the whole 


arrangement is immersed in water (uw -2) without changing о 

distance between the object апа the lens. Then d tf 

(A) The focal length of lens relative to water will be 4f. 

(B) New image will be virtual, erect and magnified. 

(C) New image will be real, inverted and diminished. 

(D) If this lens is cut laterally and then longitudinally into four identical parts (inside water) 


then the focal length of each part will be 8f. 


In the given circuit C2 is a variable capacitor. The graph represents the variation in potential 
difference (V1) across C1 when the capacitance С» is gradually increased from 0 to oo. It is also 


observed that as C2 — фо, V1 approaches 12 V. 
vı (in volts) 


C; (in uF) 


5 10 15 20 25 30 


(A) Potential difference (V) across the battery is 12 Volt. 


(B) СЕ has a value of 3. 
3 
) As C» is increased the energy stored in C: increases 
(D) As C2 is increased the energy stored in capacitor Сз increases. 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


17. 


18. 


A solid cylinder of mass m, height H and diameter H/4 is placed 
on a plank of mass М as shown in the figure. The coefficient of 
friction between the plank and cylinder is 1/3 and that between 
the plank and ground is zero. The plank is made to oscillate 
along x-axis as given by the equation x = Asin(10t). Find the 
maximum amplitude of oscillation (in cm) for which the cylinder 
remains in equilibrium with respect to the plank. 


A soap bubble of radius r and surface tension T is formed in vacuum. It is slowly sprayed with 
some amount of charge, as a result of which it slowly expands and finally stops expanding when 


radius becomes 2r. If the amount of charge given to the bubble is М,/12л?г?Т& ‚ then find М. 
(assume temperature of the gas to be constant during expansion) 


Peak emission from a black body at a certain temperature occurs at a wavelength of 4000 A. On 
increasing its temperature, the total radiation emitted is increased to 256 times. These radiations 
are allowed to fall on a metal surface. The photoelectrons emitted by peak emission wavelength 
at higher temperature can be brought to rest by applying a potential which is equivalent to the 
excitation potential corresponding to the transition from level n = 2 to level n = 4 in the singly 
ionised Helium atom (obeys Bohr's Model). The work function of the metal (in eV) is 


[Given E(in eV) = 12140 1 


nin A) 


А поп conducting uniform rod of mass 1 kg and length 1 m is 
hinged at one end as shown in the figure. A charge q = 1 C is 
uniformly distributed over its length. The rod is released from rest 
in a uniform magnetic field of 2/15 Т at time t = 0 from the al 


position shown. Find the hinge reaction (in Newton) when the rod 
becomes vertical. (Take g = 10 m/s?) 


A very thin wire having mass per unit length u is kept in tension between ` L 

two fixed vertical walls at a separation (L = 10m). Due to its own weight 

the wire sags downwards in the middle by a small amount d = 8 mm. 
Assuming tension to be constant along the wire (due to its small mass). 1 


The speed of transverse wave in the wire can be expressed by N х 102 (d <<L) 
m/s. Find N. (Take g = 10 m/s?) 


A circuit consists of three coils of inductance 6mH each and 10 uF 
capacitance. At an instant when the charge on the capacitor is zero, 
currents 1.0 A, 2.0 A and 4.0 A are flowing in the same direction in 


these three coils. Find the maximum charge (in uC) stored in the 
capacitor. (Given 42 =1.414) 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


Aqueous solution of glucose and compound X are place in beaker A and B respectively in closed 
chamber. 


— ——»- Closed chamber 


‘A’ contains 40% (w/W) CeH12Oe aq. Solution and ‘В’ contains 10% aq. (w/W) Solution of X (non- 
electrolyte). What is the molecular mass of compound X? 


(A) 30 
(B) 40 
(C) 50 
(D) 35 


X, y and z are marked for hydrogen atoms in the following molecule which have Ka values 
respectively as 


О О О 
от 
н н H 
x y 2 
(A) 10-9, 10-20 and 10-13 
(B) 10-20 10-9 апа 10-13 
(C) 10-20, 10-13 and 10-9 
(D) 1059, 10-8 and 10-20 
9 1 equiv 
СН,-С-СН,-СООН-- 2. . Product will be: 


it 


| 

| E 
(c) | Мз©—С—Сн;—соо 

СН, 


| 
(p) НзС—С—Сн;—сн;он 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-X (Paper-1)-PCM-JEE(Advanced)/20 8 


22. 


In the following compound (*) marked atom is most basic in that compound. Identify the correct 
representation? 


(A) 


—N—N 
© 
(B) NH2 П 
С 
| SNH, 
(C) 
(D) Ox, „СНз 
* | 
H9N—NH NH 
ON 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


For the given reaction: 


H3C H 
Na, Lig. NH. \ / 
CH, -C = C - СН, —*+ => гэ” 
H CH3 
The correct statement(s) for the reaction mechanism and conditions is(are): 
(A) Low temperature is required to keep NHs in liquid state by using dry ice/acetone. 


(B) Radical anion is formed. 
(C) Vinyl radical is formed. 
(D) Vinyl anion is formed. 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


9 AITS-FT-X (Paper-1)-PCM-JEE(Advanced)/20 


24. Which reactions are correct as per the given conditions? 


O 


|| 
С--СН, MAJOR , СН»-СН, 


C2H5 


Qw ), CuLi—> +CH,CH,Cu + LiBr 


H,O* /100°C «SO, +H" 
25. Identify the correct statements? 
(A) Hydrolysis of sucrose brings about a change in sign of rotation, from laevo (—) to dextro 


(+) and the product is named as invert sugar. 
(B) Maltose composed of two a-D glucose and a-D galactose units. 
(C) Lactose is more commonly known as milk sugar. 
(D) Amylopectin is insoluble in water. 


26. R4 R3 В; о Ry 
\ БЭР NAA 
С=С O3,CH,Cl,,T С С-.. 
ja * vs a. | Ps 
Ro R4 R2 0-0 
The above reaction involves 
(A) Reaction occurs at 25°C. 
(B) Reaction occurs below — 50°C. 
(C) Formation of peroxy Zwitter ion take place. 
(D) It is an example of 1, 3-dipolar addition. 
27. OH 
(i) CO, + NaOH ІС(ехсевв) 
(ii) H* (Major) њо Q 
HO 
(A) OH 
HOOC 


Compound P is 


HO 
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(B) COOH 
Compound P is 
HO OH 
(C) OH 
HOOC 
Compound Q is 
OH 
| 
(D) OH 
| | 
Compound Q is 
OH 
| 
28. Optical isomerism is/are possible in 
(A) [Cr(C204)3] ? 
(B) [Pt(en)s]'? 
(C) [Co(en)2(NH3)CI]*?* 
(D) [Pt(Py)2(NH3)2Cl2]*2 
29. Identify the correct reaction: 
(A) МО, + 2DMG + 2NH,OH——>| Ni(DMG), | 4 (NH,), SO, + 2H,O 
(в) 2H,S + SO, ——> 2H,0 + 3S 


(Colloidal sulphur) 
(С) 4ғесі, «3K, |Fe(CN), | —oFe, | Fe(CN), |, +12KCI 
(D) 200,01, + 4ANaOH——» 2NaCI + Na;Cr,O, -2Н,О 


30. Identify correct statements: 
(A) СІ2О is used as a bleaching agent for paper pulp and textile. 
(B) lodine oxides 1204, 12Ов and 1207 are insoluble solids in water. 
(C) SO» is used in bleaching wool and silk. 
(D) Pure ozone in violet black in solid state. 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. In the given compounds number of emulsion and gels are x and y respectively. 
Butter, milk, jam, curd, shampoo, polish, fog, mist, rubber, smoke, blood, cheese, jellies. 
Find the value of x/y? 
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32. 


33. 


34. 


35. 


36. 


Compound (A)—p 55:7. Products 


(alkene) 
Ozonolysis of 1 mole compound A gives in products 2 mole CH3CHO, 2 mole CHO - CHO, 
1 mole ОНС – CH? – CHO and 1 mole 
0 9 
OHC - C- CH, - C- CHO 
If а= number of sigma bonds in compound A 
b= number of pi bonds in compound A 


find the value of TE M ? 
(b +2) 


In the following compounds, find the ratio of total number of compound which give Reimer 
Tiemann reaction with the total number of compound which do not give Reimer Tiemann reaction. 


H2 


OH N 
(a) Ô (b) 

OH OH 

OH 
(e) f 
9) (9) 

In the following compunds some undergo disproportionation with conc. NaOH and some do not 
give disproportionation with conc. NaOH. 
F2, Cl2, Bre, №, СНЗСОСНз, CClsCHO, (CeH5)8CCHO, Pa, 12, (СНз):СНСНО, HCHO. 


‘x’ are the number of compound which undergo disproportionation and ‘y’ are the number of 
compound which do not undergo disproportionation then х/у is 


Concentration vs time graph is given below for first order reaction 7A ——>B 


[B] 


[д] 
t (in hour) 


Half-life for A in days is. 


Find the value of 


x+y if 
2 


(i) xis number of compound which contain nitrogen in the following 
(Chile salt petre, Lunar caustic, Borax, Milon's base) 

(ii) y is number of compound which evolve СО» on heating. 
(Ag2COs, Ма>СОз, (NH4)2COs, СаСОз, NaHCOs, Но>СОз.) 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


3x? + 6x?f(x) + 2f(x) 
(2169 +x)(x° — 2f(x)) 


37. Let f(x)be a differential function such that f?(x)+xf(x)=3, then [ ;dx is 


equal to 
(A) = 1 +C 
x~“ —2{(х) 
(B) 1 з +С 
2f(x)-x 
(C) : +C 
2Қх)-х 
(D) з 1 +C 
x“ + 2f(x) 
38. A gambler has one rupee in his pocket. He tosses an unbiased normal coin unless either he is 


ruined or unless the coin has been tossed for a maximum of five times. If for each head he wins a 
rupee and for each tail he looses a rupee, then the probability that the gambler is ruined is 


1 
(A) 2 
5 
(В) 3 
3 
(C) 3 
22 
(D) 32 
39. 5 out of 6 persons who usually work іп an office prefer coffee in the mid morning, the other опе 
always drink tea. This morning of the usual 6, only 3 are present. The probability that one of them 
drinks tea is 
1 
(A) 2 
1 
(В) 12 
25 
(С) 72 
5 
(0) = 
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If the quadratic equation (2m + 1) x? +(2n+1)x+(2p+1)=0, where m,n,p el, has real roots then 
both roots are 


(A) Rational 
(B) Irrational 
(C) Positive 
(D) Can't say 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


42. 


43. 


44. 


7 1-2г | 
If the value of | lim tan! E is a, then 
[Ээ Ie op +r? +1 


n 
If L= lim n^ (п+1) n 42 ЕЕЕ OY n+— and |k| =InL, then possible value(s) of 
n> 2 22 om 


k is/are 
(A) =] 


(В) 
(С) 1 
(D 2 


If wis the imaginary cube root of unity such that 


Же | -1550 = pat C | -155o , then the value of nis equal to 
p=1 p=1 


r=1 r=1 


(A) 29 
(B 30 
(С) 31 
(D 32 


If differential equation corresponding to family of curves y = Acos 2x +Bsin? x +Cis given by 


азу d'y dy 

3, + f(x) = 2—cos2x where Ais а real constant and f(x) is some function in x, then 
dx? dx? dx 

(A) 4-0 

(B) à 21 

(C) Number of solutions of the equation f(x) =A in (0,4) аге 2 

(D) Number of solutions of the equation f(x) =A in (0,4) are 3 
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45. 


46. 


47. 


48. 


The extreme value (s) of the expression, | NÀ | ЕЕ — 4cos2x + 2424/2 + 3cos2x | is/are 


(A) 42 

(В) 2.2 

(С) 10 

(р) none of these 

The function ыйга) has no maxima or minima if 
sin(x + b) 


(A) b-a=nz, nel 

(B) р-а = (2п + 1) х, nel 
(С) b-a=2nz, nel 

(D) none of these 


1 22: 1 
Let A=|2 2 3|,then 
112 
(A) A? -5A? «1-0 
(B) A? -5I-A 
(C) -A™ = adjA 
(D) A? is non-invertible matrix 


If the equation ax? -бху- y? -- bx + cy + = 0 represents pair of straight lines whose slopes are 


m and m? , then the value(s) of 'a' can be 


(A) -8 
(B) 8 
(C) 27 
(D -27 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 


k? kx = 
If f(k) = lim ув g(k) = lim > E : , then the value of lim о) is 
x>0 Эр Х x20 Em Х AE 200 g(x) 


If a = lim 


K—oo 


| k+2 k+4 k+6 
+ + 


Я 8 5 RN 2312 the value of e? is 
kf +k+1 k°+2k+4 k*+3k+9 7k 


x 2 2 
Let y = f(x) be a differential function satisfying [тоа +2 = >: [еко , then the value of 
2 x 


| ete 


EZ 


dax is equal to 


cos? x 


— n—— ——— —————— r—]———Á H—M— a 
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Е 3x? +тх+п 


2 


1 and the range of f(x) is [-43) then 
х + 


Let f be a function such that f :R >R, f(x) 


the value of т“ + п“ іѕ equal to 


If y satisfies the differential equation хау = yx? + 1) dx апа y(1)=2, then the value of lim y is 
X—00 


equal to 


The area bounded by the circles x53 y? =1, х2 + y? = 4 and the pair of lines V3 (x? + y!) = 4ху 


is equal to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION - A 
1. A,C 
Sol. When speed is maximum, then Feectrostatics = Friction 
Kq? 
> —- = ШО = г= Зт 
r 
-. C is correct 
2 2 
Kd" 229 +2x 1 mv? + што(3 -1)=> v = 2 m/s 
1 3 2 
2. Ais correct 


The particle will again come to rest at a finite separation where the potential energy will not be 
zero. ~. D is incorrect. 


2. А, B,C, D 
Sol. R œ A13 
As nucleus has equal no of protons and neutrons, so A = 22. 


RA 2 Е 13 
x Б; А; 22 


z (RÝ 27 
= E Е 

22 (R, 8 
Radius of the 15 Bohr’s orbit г ос 1/2 
50 52.28: 

ї Z, 27 


Velocity of е in the first Bohr's orbit v ос z 
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Sol. 


Sol. 


Sol. 


Vo Z 8 


1 1 
lonisation energy E = 13.622 PM 


E z 12 _ 729 


E, 2 \8 64 
nh 
Angular momentum L = — 
2n 
ум 
L2 
А, B, D 


Maximum Kinetic energy of р, = ((197.968233 – 197.966760) х 931.5} – 1.088 = 0.284 MeV 


Maximum kinetic energy of В; = ((197.968233 - 197.966760) x 931.5) – 0.412 = 0.960 MeV 


So, option A and B are correct. 
Energy associated with y: is 1.088 MeV. So option (C) is incorrect. 


From the nuclear energy level diagram of MS Hg itis clear that energy released during emission 


of ys is (1.088 — 0.412) MeV = 0.676 MeV. 


A,B,C 

For rotational equilibrium of cylinder A: fa = fas 
For rotational equilibrium of cylinder B: fs = fas 
For translational equilibrium of (A + B) 

fa + fs = (Ma + Мв) g sin Ө 


= fa = fe = fap = [Mate asino 
For A to be in equilibrium 


Nas + Mag sin 0 = | “2358 asino 


=> Мав = (Me ^ Jgsino 


For 2 cylinders to be in contact Nas > 0 
> Ms > Ma 


A, B, C, D 
P= KE 
V 
- PV = КЕ 
Also for ideal gas PV = nRT. 


FIITJEE Ltd., ЕПТУЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


Sol. 
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B,D 

Due to motion of electron in magnetic field it will 
experience magnetic force (Fm). As a result of this they 
will accumulate on one side leaving behind positive 
charges on the other as shown in the figure. This results 
in development of an electric field Ен, and will finally 
become constant when Fe = Fw. At this instant V = E,,d 


V 3x109 
>E,= 02 


Electric force оп е” is Fe = дЕн = 1.6 x 10719 x З x 104 = 4.8 x 10723 N 


-4 
Drift velocity of the е” is ut - exe 


-3х107//т 


-1.5х1074 m/s 


А, С, D 
Before switch 52 is opened, the circuit is as follows: 
E battery = 3 


-4 mA | 1 3—__ 
~x10° 


2 PER 1 ез 
ie =2MA —— л Vp =i xR 22V 


For t > 0 and at steady state, AV, = V, = ЗМ 

N 1kQ 
к. T1 
"Pacco 2 тко , 2 


-. option (A) is correct and (B) is incorrect. 
Time constant of the circuit when the capacitor is getting 
charged is 


т= В C - 3.403 «8x10 -126 
eq 2 


t t 
y zm ЕСЕ a 


: dq 1 -5 2 

іс = -24х--е -26 1“(тА) 
dt 12 

Pc = Міс 


t t 
Р, ШЕ d 12 = 6(1-x)x 


2. Pc will be maximum when x = 1/2 


t 
ie. e 2 2.5 1—2) ste 12 ena) 
277% 


FA (Рс)тах =6 GILL mW 


2. option (C) is correct 
Total heat dissipated across R' after opening Sz, 


© © t 
H= [ака = [4x10 xe 6 x10°dt 
0 0 
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Sol. 


Sol. 


11. 


12 


Sol. 


© t 

- 4x10? fe Sdt = 24 mJ 
0 

2. option (D) is correct 


А, В, C, D 

For refraction at AB: 1 sin 45° = 4/2 sin ri > 14 = 30° 
-. Ray within prism is parallel to BC 

-. Dis correct 


For refraction at AC: -/2 sin 30° = 1 біпі? = i2 = 45° 
Deviation is ô= (i, +Ь)-А = 30°, апа the ray after emerging from prism will be incident оп the 


concave mirror parallel to its principal axis (from geometry). So, the final image formed after 
reflection from mirror will be at its focus i.e. 15 cm from its pole and the image will be real, 
inverted and diminished. 

-. Bis correct. 


Y-coordinate of the final image is 15 sin 15° = —~———- cm. 


-. C is also correct. 


D 
B 
(for 0.9-0.10): 
_ 2n г2/2 
JGM 
E, - GMm(3R? -r?)) GMm 
2R? n 
GMm 
з= 
2% 
C 
A 


(for Q.11-Q.12): 
Using KVL in outer loop 


Vo COS wt — iR - vo sinot — 2-0 


V2 sin ot 
=> vo(cos ot — sin wt) – iR – 2-0 
T|. q 
=> V2v, cos} ot + — |-ІҺ----0 
V2vo (o 3 С 
V2vo 


: Tt Қ Tt 
b= Sons ot E+ -1 сов ot e 
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R 
2 
R2 + (ы) 
oC 


Phase difference between i and v1 cos ot is ф = 27% 


Case 1: when o = 0 then ул = vo, v2 = 0, io = 0, ф = л/2 


, 3n 
хаг 
Саган when =o then mean Ы ae ae 
L RC LC R 
a 
. Q 2 
ТТІ 2 o аа” 
L RC R 
m Nx 
29 2 
R 1 у 
Case 4: when o = — = —— then io = —2., ф = л/3 
L ас J2R ? 
21 
даж 


SECTION - C 


13. 00001.50 

Sol. То P?dhE* 
=> [M°L°T] = [ML *T ?]? [ML 3] [ML?T ?]e 
Equating exponents of M and T, we get 
a+b+c=0 and -2a -2c = 1 


sa+c= -1 
2 


Sipe 
2 


Hence a + 4b +c = 3/2 = 1.5 
14. 00003.25 


1 1 

Sol. fag = ех - Га» 29 -20 
0 0 
0 


Potential difference between Х and Y = 4V = potential difference between А апа С when ic = 0 
4--28 43 5 r-3250 
(r+2) 4 
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15. 00195.00 
Sol. | Coordinates of the ball att = t is y 
х = и cos Ot 


1 2 
=u sin 0t — —gt 
y 29 
2... 215110 
and time of flight is ———— LO O 
g 


Area under trajectory is 
2ивіп 0 


х 9 
Ae ы = (| Ез 
0 


A= 2u sin? Gcoso 
3g 


For A to be maximum, P =0 


=> 6=60° 
_ Зи 
89° 


А 


тах 


= 194.85= 195 т? 


16. 00000.50 
Sol. Fg =I(LxB) - LK x Ba, ) = Виа, 


Бойда = В! (a, ) 
Work done by external agent to turn the conductor by 2л 
radian 


2n 

W = | BylL (-A,)-rdoa, = -2nrBglL 
0 

P = 2nrB,ILN = 0.5 W 


17. 04800.00 


Sol. hax zi cos? 9 > cost == 
> WIE: 
2 6 
de P xe А 
3, 3 6 


Given d = 200 um = 2 x 10^m 


ЖЕ 9d' AS 28 
EU 4| 6 


2 2 -8 
2 2d А 23 124 12x4x10 = 4800À 
L 6 L 1 
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18. 01800.00 
Sol. Let t' be the time at which the source emits sound wave which is detected at t = 5s. Then, 


1205 1-0 
H t^-h-wt-t 
29 ( ) , = 
1 12 1 2 , | 1 
or 505 29 ut 29 -4(1-1) | — gt"? 
Vs = gt 12 
using t=5s ; g = 10 ms? ; v = 300 те”, we get 2 t Н = 505 m 
505 – 512 — 125 = 300 (5 – t) 
ог 12—601 + 224 = 0 _ [iu 
> 1548 1 І 
Using Doppler’s formula h=ut — "1 i 
V+V 
f=f 0 
129 t=0 


here vs = gt’ = (10) (4) = 40 ms“ 
vo =u - gt = 50 — (10) (5) = 0 


f = 1560 309 - 1800 Н2 
300-40 
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Chemistry PART - Il 


SECTION - A 


19. А, B 

Sol. Both gases will have same pressure 
РА = Рв 
Chamber 1: РАМА = ПАКТА ... (i) 
Chamber 2: РАУв = пвКТв 2. (ii) 
Eqn. (i) = (ii) 
РАУ, п,КТ, 
Р.№ nyRT, 


üt 

3 Ts 
TA = ОТв 

ТА> Тв 

Heat will not flow 1 to 2 because chamber is insulating and piston is non conducting. 


20. A, В, С, р 
Sol. Borax bead test is given by Cu, Fe, Cr, Mn, Co and Ni metals. 


21. АС 
Sol.  As,S, + (NH, ), S, — As,S, + (NH,), S 
Ав,5, +3(NH,),S——> 2(NH,), ASS, 


ammonium thioarsenate 


NH,CI + NaOH —— o NaCI -- HO + NH, (g) 


22. B,C, D 
Sol. Compound with white colour — PbClo, А(ОН)з, ВаСОз, SrCOs, Мо(МНА)НРО4. 
23. B,C,D 
Sol. 5 oum -CH3 
H 
Q 1 
+ C,H,O 50-59 СНОН 
HO „СНз 
“сн 
T 
<— Ring expansion | 
(B) 
24. A, С, D 
Sol. (i) Process AB — V increases, Т increase AT > 0, AU > 0 
(ii) Process BC — V decreases, Т decrease АТ < 0. 
(iii) Process CD — pressure decreases, T decreases AT < 0, AQ < 0. 
(iv) Process DA -» pressure increase, AQ > 0. 


— ——— ——À— ——]Y———————— ea... 
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25. А,В,С 
26. A, С 
Sol. A and C are identical апа have meso form. 
D 
H F 
H F (meso form) 
D 
2T. C 
28. B 
Sol. (for Q.27 — 0.28): 
Glyptal — Lacquers 
Bakelite — Computer discs 
Polystyrene — Radio cabinets 


Urea-formaldehyde resin — Unbreakable cups, Laminated sheets 
29. C 


30. B 
Sol. (for Q.29 — Q.30): 
Dolomite - MgCOs.CaCOs 
Limonite — 2Fe203.3H20 
Azurite - Cu(OH)z.2CuCOs 
Alunite — K2SO4.Al2(SO4)s.2AI(OH)s 


SECTION - C 


31. 00001.25 

Sol. Total number of correct statements are 5 
a, b, с, е, h are correct. Sox=5 
Total incorrect statements are 4 
d, f, g, i are incorrect. So y = 4 


X9. 425 
y 4 
32. 00018.75 
Sol. a is edge length of unit cell, r is the radius of carbon atom. In diamond unit cell carbon atoms are 
present at C.C.P. and alternate tetrahedral void position. 
22 = 4r => a43 = 8r 


Net atoms present one face = 2 


2 2 
% age of area occupied by atoms = 2и = ш x 100 


“(5 


Е 2nr? x 100x3 _ 3007 
бдг? 32 
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33. 00001.50 


Sol. QU dine М | ee 
m -— o, NQ 


(B) (i) 0, 
CHO Үйі) H,O Zn 
+ 2HCHO 
(D) 
(E) 
Number of atom in E = 6 


Number of atom in D = 4 


85-48 
4 


34. 00001.60 
Sol. n=10 


n=1 
y=8 


so value of =1.6 


35. 00000.25 
Sol. B is incorrect 


AICI, + 2ICI(melt) —>|I,Cl] + [AICI, | 

A, C, D and E are correct. 
number of incorrect reaction _ 1 
number of correct reaction 4 


- 0.25 
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36 00002.50 


Sol. о о 
Oleg o © HaC 144.7 СНз H4045 H 
Ч тын O О О 
72 
о 28 AZ 
o~ {126° „Р m ньс ^H 
О 109° 
О 
О © 
HsC o H иж, ы = Уй — 
5-6 109 H3C^40g 9; H Е pi | 
180° 
Total number of compound which have bond angle greater than 109° 28’ are x = 5. 
So, Xm = 2.5 
2 2 
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Mathematics PART - III 


SECTION - A 


37. A,B,C,D 
50. В= 20 + Запа4 < |a - В+ 1|<6 => a e (-8, -6] v [2, 4) = a={-7,-6, 2, 3) 


38. A,C 


3 4 -3 -4 
Sol. Point M can be : or ; 
E 5) 2 5 
— Equation of tangent is x43y- 345 -0 or x43y + 34/5 =0 


39. B,C,D 
Sol. Locus is hyperbola with foci (4, 2) and (-4,-2) and length of transverse axis = 4 
40. А,В,С 


Sol.  Locusis x? = tiy -3) 


41. A, B,C, D 


100 
2 L9 2 300 
Sol. (14x +x 23 = ap + 84X  85X^ +........... + азоох 
Рих = 1 ао+ ат +..... + азоо = 4100 = (1024)?° 
Put x = –1 > ао- a1 + аг..... + азоо = 0 


Put x = : = а -аз = 0 
х 


By differentiating both sides and put x = 0, ме get a1 = 100 


42. В,С 
Sol. a = 5r — 15, B = 2r - 5 > a — ЗВ = -r > sin? a + cos? ЗВ = 1 


43. А, B,C, D 
Sol. Vector parallel to the line of intersection of planes f-n,=q,, T-ñ, = q is (ñ xn;) 


44. А, B,C, D 


x-2 у-3 2-6 Х-2 -ү-3 2-6 


Sol. The lines bisecting the angles between the line and 
3 6 3 6 2 
аё х-2 у-3 2-6 апа х-2 у-3 2-6 
5 9 8 1 3 -4 

45. р 
46. B 
Sol. (for Q.45 – Q.46) 

(1) f(x) = cos 2x – 10 cos x — 11 = f(x) = 2 cos? x — 10 cos x - 12 

— f(x) = 2[cos? x — 5 cos x - 6] => Range of f(x) is [-20, 0] 
(I) ^^ Period of function = —“— = 10 
11/10 
D. еле ed 
51/2 5 


(IV) f(x) = constant 


eee aaa 
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47. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51 


Sol. 


52 


Sol. 


53. 


Sol. 


54. 


Sol. 


D 


С 
(for Q.47 — 0.48) 
(1) (x, у) can be (0, 0) only 


(1) du EXE —6 
6-2 
(Ш) (а, b) = (-2, -8) > 2a -b = 4 
(IV) ає В 
SECTION – С 
00003.00 
2- 8i +10) +19k 
7 
00045.00 
(6{x})? = 2p] 3x = х > >5 E > 1005 = 45 


11332.20 


(a-b(a*b)2ca-b-212a-23,b-22—c-25—d-7 


00005.00 
cos 2X = cos? x — sin? x 


=> cos? x — sin? x = cos? x — sin? x > cos x = 1 or sin x = 1 or sin x = cos x 


00000.00 
tan 70? — tan 20° = 2 tan 50° = z = 2y 


00010.00 
3 


Ї тіп = Vig 


a ыма 
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General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which һауе опе or 
more than one correct answer. Each question carries +4 marks for all correct answer. 
Full Marks : +4 If only (all) the four option(s) is (are) chosen. 


Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


Section-A (09 — 12, 27 — 30, 45 — 48) contains 6 List-Match sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I & 4, 5 or 6 statements in LIST-II. The codes 
for Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and —1 mark 
for wrong answer. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries *3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – А 
(Опе ог Моге than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. Two identical charged particles having charge 10 uC and mass 100 gm each are released on a 
rough horizontal plane surface at a distance of 1 m from each other. Coefficient of friction 
between the particles and horizontal plane surface is 0.1 and acceleration due to gravity is 


10 m/s?. 

(A) Maximum speed acquired by each particle is 2 m/s. 

(B) Maximum speed acquired by each particle is J2 mis. 

(C) Magnitude of the displacement of each particle with respect to their initial position when 
they have their maximum velocity is 1m. 

(D) Initial electrostatic potential energy is totally lost in the form of heat in doing work against 


the friction force. 


2. Ratio of the radii of nuclei of two hydrogen like atoms is 3 : 2. Assume their nuclei to be having 
equal no of protons and neutrons. Identify the correct option(s) 
(A) Ratio of orbital radius for K-shell electrons is = : 
2-27 
(В) Ratio of velocity of the electrons іп K shells is € 
Жо | .. 729 
(C) Ratio of ionisation energy of the electrons from these two H like atoms is "64 
(D) Ratio of the angular momentum of the electrons orbiting in the first excited state 
is 1 : 1. 
3. In the decay process of a nucleus given below, identify the correct statement. 
[given: m(Au!95) = 197.968233 и, m(Hg!*5) = 197.966760 u] (1u = 931.5 MeV/C?) 


198 
79 AU 


1.088 MeV 


0.412 MeV 


0 MeV 


(A) maximum К.Е. of В; = 0.284 MeV 
(B) maximum К.Е. of В; = 0.960 MeV 
(C) Energy associated with y: is 0.412 MeV 
(D) Energy associated with үз is 0.676 MeV 
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Two solid cylinders A and B are placed in contact on an inclined plane as 
shown in the diagram. Their dimensions are equal and they are in 
equilibrium. 

Let Ma and Ms be the mass of cylinders A and B respectively. 

fa be friction force between cylinder A and inclined plane 

fs be friction force between cylinder В and inclined plane. 

fas be friction force between cylinder A and cylinder B. 

Nas be the normal force between cylinders A and B. 

Choose the correct option(s). 

(A) fa = fa = fag 


(B) Nag = | 535 Jasin 0 


(C) Ms > Ma 
(D) fa > fs > fas 


The pressure of an ideal gas is written by P = KE, where E is some type of kinetic energy of 


random motion, K is a constant and V is the volume of gas. Consider the following statements 
and mark the correct option(s). 


(A) The gas is di-atomic, K x and E = total kinetic energy 
(B) The gas is di-atomic, K = 1 and E = rotational kinetic energy 


(C) The gas is monoatomic, K x and E = total kinetic energy 


(D) The gas is mono atomic or diatomic, K -4 and E = translational kinetic energy. 


A long metal strip of thickness t = 1 mm and width d = 1 
cm carries current along its length (L). The current in the 
metal strip is flowing towards the left. It is placed in a 
uniform transverse magnetic field B = 2 T (as shown in 
the figure). The potential difference recorded across the 
width d of the plate is found to be З x 10% V. Now mark 
the correct option(s). 


(A) Electric field resulted across the width ‘d’ is З x 1073 V/m. 

(B) Electric field resulted across the width ‘d’ is З x 107^ V/m. 

(C) Magnitude of electric force on the electrons due to the electric field that is resulted due to 
motion of the electrons inside metal strip is 4.8 x 10-22 N. 

(D) The drift velocity of the electron is 1.5 x 10^ m/s. 
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7. In the adjacent circuit, AB is a rheostat of 2 kQ 
and it is tapped at the central point P. Initially 
both the switches 51 and 52 are closed апа 
potential difference recorded across R’ = 1kQ is 
found to be Vo. At t = 0, S2 is opened and the final 
potential difference recorded across the 8 mF 
capacitor is found to be V1. Then choose the 
correct option(s). 

Vv, 3 


v2 
М . . age . . 
(В) v. is independent of position of the tapping point P. 
0 
(C) maximum rate at which energy is increasing in the capacitor after opening S2 is 1.5 mW. 
(D) the total heat dissipated across R' after opening S2 is 24 mJ. 


8. A narrow parallel beam of light coming from a distant object is incident on an equilateral triangular 
prism of refractive index u = 42. with its base BC along the x-axis. A concave mirror of radius of 


curvature 30 cm is placed at a distance of 50 cm from the point C of the triangular prism. The 
principal axis of the mirror is inclined at angle of 15? with x-axis as shown in the diagram. Mark 
the correct option(s). Assume paraxial object is valid. 

у? 


А 


) Deviation іп ће beam of light after emerging from the prism is 30°. 
(B) Final image formed after reflection from mirror is real, inverted and diminished. 


15(48 -1) 
242 


(C) Y-coordinate of the final image formed after reflection from mirror is cm. 


(D) Ray undergoes minimum deviation after passing through the prism. 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-Il. 1151-1 has Four entries (1), (Il), (IIl) and 
(IV) and List-Il has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A satellite is to be launched in a circular orbit of radius ro 
around a planet of radius R. For this two stage rocket is to be 
used. First stage rocket is used to lift the satellite vertically up to 
the desired height ro (measured from the center C of the 
planet), after launching it from a launch point P. Distance of 
launch point P from centre of the planet is ri. Launch point P 
lies inside the tunnel as shown in the figure. Second stage 
rocket is used to impart it a tangential velocity so as to put it in 
a circular orbit. Let E: and E» are the energies delivered by the 
first and second stage of the rocket. Assume that the mass of 
the rocket is negligible with respect to the mass of the planet 
and atmospheric resistance to be zero. 1151-1! gives 4 values of 
ro and п and List-ll gives magnitude of some quantity. 


List - 1 List – II 
04:25 Oe 
- 42 
3R 
fo E 
(1) 2 (Q) | 1 
n =R 
ry = AR 11 
Ше Qc 
UV аас (S) |4 
iE 
(T) |6 
(U) |8 
9. The correct match for the time period of the satellite for the values of ro given in List-l in terms of 
Tois 
2n 3/2 22. А 
(Таке Ty = В" апа J6 = ^ if гедиігеа) 
9” JOM 9 
Options 
(A) I> Q, Il В, IIl Р, IV > U 
(B) I5 Q, II > P, Ш U, IV > U 
(C) I> qQ, Il > T, IIl 0, IV => P 
(D) | >Q, Il В, Ш  U, IV > U 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-X (Paper-2)-PCM-JEE(Advanced)/20 6 


10. The correct match for 227 the values of ro and 
2 
Options 
(A) I > S, Il > T, Ill 0, IV > P 
(B) I >P, Il >Q, IIl — T, IV—5 U 
(C) I > S, Il > T, 1 R, IV >P 
(D) I> P, Il > 5, 11 Q, IV T 


rL given in List-l is 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 


A series LCR circuit is fed by an alternating 
voltage vı cos ої Another alternating voltage 
source v2 sin œt is now connected across the 
terminals A and B as shown in the figure. 


List-I gives the possible values of œ and List-ll 
gives different magnitudes of some quantity. 


V2 sin ot 


List - 1 
(1) |о-0 
R 1 

I =— =—— 

Mp TRE 

(15:21. 

L КС 
IV) | @= eee 
i L 3RC 
11. If v1 = V2 = Vo, then maximum values of current through resistance R (in terms of E ) for different 
values of o given іп List-I will be 
Options 
(A) | > P, II > Q, III 5, IV > R 
(B) I> P, il >Q, 1 К, ІУ > 5 
(С) | > Р, II > S, III 5, IV > В 
(D) Io P,ll S, Ill а, IV >T 
12. If v1 = v2 = vo, and ф = пл is the phase difference between v: cos ot and the current through the 

resistance then find the correct matches of n from List-II for the values of œ given in List-l. 
Options 
(A) I> T, Il >Q, Il > Q, IV > U 
(B) I> P, il 9, | >R, ІУ > 5 
(C) 15 T, Il > S, Ш > S, IV > U 
(D) I> Р, Il >S, 1 Q, IV >T 
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(Numerical Answer Type) 
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This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


17. 


18. 


A gas bubble produced from an under water explosion oscillates with period T. The period T is 
found to be proportional to the а? power of pressure (P), Ы" power of density (d) and с? power of 
the total energy (E) of explosion. Using dimensional analysis find the value of (a + 4b + c). 


In the given potentiometer circuit, the resistance per unit length 
(in Q/m) 'A' of the potentiometer wire varies with distance x 
(from end A) as à = 1 + 2x. The length of the potentiometer wire 
is 1 m. While measuring the potential difference between the 
points X and Y, the balancing length (AC) is obtained exactly at 
the middle of the wire. The internal resistance (r) of the driving 
cell (in ohm) is 


A ball is thrown with a speed u = 1043 m/s so that the area enclosed by the balls trajectory with 


the horizontal surface is maximum. Taking g = 10 m/s? and 43 = 1.732, the maximum area (in 
m?) enclosed by the balls trajectory with the horizontal surface is closest to the whole number...... 


A conducting rod of length L = іт is carrying a current 
| = ЛА as shown in the diagram. It is made to move in а 


circular path of radius r-2m in a magnetic field 
T 


B = Boa, with 10 revolutions per minute (Where Bo = ЗТ 


and a,is a unit vector in radial direction). Find the 


power (in watt) required to make this rod move with a 
constant angular speed. 


Light from a monochromatic point source 5 is incident on the 
two slits of an opaque wall placed at a distance L as shown in 
the diagram. Intensity of interference pattern is observed at the 
point P on the screen placed at a distance L behind the slits. 
When the upper slit is shifted upward then the distance 
between the slits increases. It is observed that when the 
distance between the slits is changed from 200 um to 400 um, 


the intensity at P changes from Imax to us If L = 1 m, then 


find the wave length of the light used (in À) 


Conducting rod 


screen 


A sound source of frequency fo = 1560 Hz is dropped from a height H = 505 m above the ground 
at t = 0. At the same time a detector is thrown upwards with a velocity и = 50 тв"! along the 
same line. If the velocity of sound is v = 300 ms", find the frequency (in Hz) detected by the 


detector at t = 5s. 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Two gas samples A and B are placed in a chamber and separated by non conducting frictionless 
piston. 
Piston 
GasA d GasB 
Pa, Р, 
V. Vs 
Ta Ты, 
ПА ЦЭ 
Chamber 1 Chamber 2 
If nu: ng: 1:3, Va: М :: 3: 1 and piston is in equilibrium then the correct statements аге: 
(A) Pa = Рв 
(B) ТА> Тв 
(С) Heat will flow from chamber 1 to chamber 2. 
(D) ТА Тв 
20. Borax bead test is given by the metals 
(A) Cu 
(B) Fe 
(C) Mn 
(D) Ni 
21. Identify the correct statements: 


(A) Lead is placed in group 15 and 2" because it's chloride is partially soluble in water. 
(B) Ferric ions give a deep green precipitate on adding K4[Fe(CN)e] soln. 

(C) As283 is soluble in yellow ammonium sulphide solution. 

(D) Heating of NH4CI with NaOH form N2 gas. 


22. Compounds having white colour. 

i) ZnS (ii) CdS (iii) PbClo (iv) 5852 (v) AIOH)s 
vi) BaCOs (vii) SrCOs (viii) Mg(NH4)HPO4 

A) АҚОН)з, SnS2, BaCOs 

B) BaCOs, Mg(NH4)HPO4 

C) SrCOs, СаСОз 
D) 


ZnS, PbCl», BaCOs 


23. 9 
CH, -С-Н+ C;H.OK/CHSOH „д B 


Find the correct options for the above 


( 
( 
( 
( 
( 
( 


OH 
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24. 


25. 


26. 
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(B) Compound B will be toluene 
(C) Compound B give etard’s reaction 
(D) Compound A is not an aromatic compounds. 


For 2 mole of He gas (assuming ideal behaviour), study P — V curve. 


For the given system 

(A) Process AB, AU > 0 

(B) For process BC, AT > 0 
(C) For process CD, AQ «0 
(D) For process DA, AQ > 0 


Identify the correct statements related to alloy with their uses? 


(A) Brass is used in the cartridges cases. 
(B) Bronze is used in the formation of bells. 
(C) Phosphorous bronze is used in propellers. 


(D) Gun metal is used in preparation of T.V. 
Identify the identical compounds? 
(A) D 


H D 
H F 
F 


(C) DD 
F 
(D) DF 


On 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: 11581 and List-ll. 1151-1 has Four entries (1), (Il), (IIl) and 
(ІМ) and List-Il has Six entries (P), (Q), (R), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l апа 145441 and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Every polymers has some uses, so based on the uses (List –11) of polymers (List –1) given here. 


List -I (Polymer) List Il (Uses) 
(l) Glyptal (P) Radio cabinets 
(11) Bakelite (Q) Laminated sheets 
(Ill) Polystyrene (R) Fibres 
(IV) Urea — formaldehyde resin (S) Unbreakable cups 
(T) Lacquers 
(U) Computer discs 
27. Which of the following options have correct combinations considering List-l and 1154-11 
(A) 1-(5) 
(B) Il — (Q) 
(C) 1-(0) 
(D  IV-(R) 


Every polymers has some uses, so based on the uses (List —ll) of polymers (List –1) given here. 


List -I (Polymer) List Il (Uses) 

(1) Glyptal Radio cabinets 
(11) Bakelite Q) Laminated sheets 
(Ш) Polystyrene R Fibres 


55 


б 


— |. Le 1 LY. 1 


(IV) Urea — formaldehyde resin S) Unbreakable cups 
T) Lacquers 
U) Computer discs 
28. Which of the following options has the correct combination considering 1151-1 and 115111? 
(A) IV — (U) 
(B) Ill — (P) 
(С) 1-(5) 
(D) Il — (Q) 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Ore contain metals with some other elements. List —! contains ores and List –11 contain element present in 
that 


List -I List Il 

(l) Dolomite (P) С 

(11) Limonite (Q) Cu 

(Ш) Azurite (R) Al 

(IV) Alunite (S) 5 
(Т) Ғе 
(U) Мо 
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Which of the following options has correct combination considering List —! and List —II? 
(A) 1-(Т) 

(B) М-(Т) 
(C) Il — (Q) 
(D) Il- (R) 


Ore contain metals with some other elements. List —I contains ores and List –11 contain element present in 


that 


30. 


List -l List Il 

(1) Dolomite (P) С 

(1) Limonite (Q) Cu 

(Ш) Azurite (R) Al 

(IV) Alunite (S) 5 
(Т) Ғе 
(U Мо 


Which of the following options has correct combinations considering List —! and List —-II? 
(A) ІМ-(Р) 

(8) І-(Т) 
(C) Ш - (R) 
(D | IV-(Q) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


‘x’ are the total number of correct orders and ‘y’ are the total number of incorrect orders as 
properties mentioned. Find out x/y? 
(a) CHO CHO О О 


Вг Вг 


> > > 


(Extent of hydration toward nucleophilic addition reaction) 


(b) O 
е | 
CH, - CH, - NH, « CH, - C- NH, < NH (acidic strength) 
О 
ү SAU > Pyrrole (Basic strength) 
t J > * (Basic strength) 
| ! 
(e) N-methyl aniline > Aniline (Basic strength) 
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32. 


33. 


34. 


35. 


36. 


(f) МО, мн; 
> (Basic strength) 


OCH 


(g) РАС = СН: and PhCH = СН: can be differentiated by Br2/CCly test. 
(h) 1-Butyne and 2-butyne can be distinguished by ammonical AgNOs solution. 
HON 
(i) Compound containing —CH- C- group and that containing -С-Н group can be 
distinguished by Tollen's reagent. 


Carbon crystalizes into its allotrope diamond. If x is percentage of area occupied by carbon atoms 


in one face of a unit cell then what is value of 2х, 
т 


Hi(excess) alc. KOH (i) Оз 

cho >B »С DEESA >D+E 

Compound A is cyclic optically active ether. Both D and E compounds give Cannizzaro reaction. 
Number of carbon in compound E is greater than D. What is ratio of total number of atoms in 
compound E with total number of atoms in compound D. 


Total number of maximum possible visible lines when electrons jump from energy level 
n= 10 ton = 1 for sample of hydrogen atoms аге ‘y’. What is the value of y/5? 


Ratio of number of incorrect reactions with the number of correct reactions is: 
(A) Csl, — >Csl +l, 


(B) АС + IGI —" +[АС,| 
(C) ЧЕ, «CIF, ——>UF, + CIF 
(D Хе, +2SF, —> Xe + 2SF, 
(Е) АКСО, —2'7 3KCIO, + KCI 


Total number of compounds which contain bond angle (E — O — E) greater than 109° 28’ are ‘x’. 
СІ2О, CH30CH3, H20, СО: Br2O, C2HsOH, CeHsOH, CH30H, |. 
Find out the x/2? 
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Mathematics PART - III 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


In а AABC, А-(0,8), В-(12), С-(2,3) and point A lies on y=2x+3, where о, Bel and 
area S of the triangle is such that 2 < S «3. Then coordinates of А сап be 
(A) (-6,-9) 


(B) (-7,-11) 
(С) (2,7) 
(D) (3.9) 


From the intersection point of the circle x? + y? =9 and the line y = 2x perpendicular is drawn to 


2 2 


the major axis of the ellipse o 1, which meets the ellipse at point M, then equation of 


tangent at M to the ellipse is/are 
(A) x43y – 34/5 =0 


(B) 4x +3у– 4/5 20 
(C) х+3у+34/5 =0 
(D 4х+3у+ 4/5 =0 


The equation Kx -4y (узо - (x +4) + (у коў = 4 гергеѕепіѕ 


) Ellipse with centre (0, 0) 
(B) Hyperbola with centre (0, 0) 

) 

) 


Conic with eccentricity 45 
Conic whose auxillary circle is х? + у? =4 


If PQ is a chord of parabola x? =4y which subtends right angle at the vertex. Then locus of 
centroid of triangle PSQ (S is focus) is a parabola whose 
(A) vertex is (0,3) 


(B) Length of latus rectum is = 


(С) axis is x =0 


(D) Tangent at the vertex is x =3 
зү? 2 300 
If (1+х+х? +X | = ap +аух+а,х* +........... -аздх 7, then 
(А) а, “а, ға; +аз +...... + азоо İS divisible by 1024 
(В) а, +а, + 84 +....+ Agg = а; +аз +..... + A299 
(C) а, –азоо г = 0, а, 1, 2,...., 300} 
(D) a, = 100 


eee ee... 
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42. 


43. 


44. 


If zis the complex number satisfying |2 -3 -4| «10 and a =sin™ (ета а, ), 


В = cos"! СЕЗ then 
= max |, 


(A) о-3р-л 

(В) о-3р--л 

(С) sin? а + соѕ2 ЗВ = 1 

(0) sin? a + cos? 3p = –1 

The correct statement(s) is/are 

(A) The lines of intersection of planes г.п, =q,, ГЛ = q; апа ГІ; = 9з, ГІЛ, =q; are 
perpendicular if (п.л ) (n5.n, ) = (п.л, )(na.ns ) . 

(B) If three distinct planes Т.П, =q,, ГЛ; = 9, ГЛ; = 9з intersect in a line which is contained 


by the plane г.п, = ад, then [n, П, п, |ñ =[ñ 17 пз |14 


(C) If four distinct planes г.п, =q,, ГЛ; = 4, r.n4 = 93, Г.П, =q; intersect in a line then, 
(D) If a plane contains line of intersection of planes гп, =q,, г.п, = q and is parallel to the 


line of intersection of the planes г.п; = 4;, ГО, = а, then 


x-2 y-3 z-6 
3 6 


and 


Points that lie on the lines bisecting the angles between the lines 


3 6 2 аге 
(A) (7,12,14) 
(B (0,-314) 
(C) (1010) 
(D (-3.-6.-2) 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (І), (Il), (11) and 
(ІМ) and List-Il has Six entries (P), (Q), (R), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l апа List-ll and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 
MM-I. Match the following list(s) 
LIST-I LIST-II 
Number of integers in the range of the function 
0) f(x) 2 cos2x - 10cosx -11 is (P) | 10 
The period of the function 
x x сов" 4nx+100x-[100x | 
I f(x) =| вес Z | tan? | ™ Q) | 14 
(П) | f(x) | (ж 10 (Q) 
(where [.] denotes greatest integer function) is 
Т If the number of the solution of the equation біп”! (sin х)-тх -0, 54123 
ш (m > 0) is 5, then 70m is equal to (R) 
c2 2.4 
The period of the function f(x) = L +ех -r x] is equal to 
(IV) 2, (6) | 28 
(where [.] denotes greatest integer function) 
(T) | 29 
(U) | 37 


45. 


46. 


Which of the following is the only CORRECT combination? 
(A) (1), (P) 

(B) (11), (Q) 
(C) (11), (К) 
(D) (IV), (S) 


Which of the following is the only INCORRECT combination? 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


MM-Il. Match the following list(s) 


LIST-I LIST-Il 
The number of point(s) (x,y), (where both x and y are perfect 
(1) | squares of integers) on the parabola y? = px , p being a prime (P) | 1 
number, is 
(1) If AFB is a focal chord of the parabola y? = 4ах and AF = 2, FB = 6 (О) |4 
then the length of latus rectum is (where Ғ is focus of the parabola) 
The coordinates of the point on the parabola y = x? +7х + 2 which is 
М) nearest to the straight line у-3х-3із (a,b) the 2a - bis equal to ee 
The value of afor which at least one tangent to the parabola 
(IV) y? = 4ax becomes normal to the circle (5) |8 
х2 py? — 2ax - 4ay + 3a? = 0 іѕ 
(Т) 
(0) | 12 


47. Which of the following is the only CORRECT combination? 
(A) (I), (Q) 
(B) (1), (P) 
(C) (IIl), (S) 
(D) (IV), (R) 


48. Which of the following is the only INCORRECT combination? 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. Let Х-1-3-2К, y 2 2i - 4j k and a vector 2 satisfying Хх2-Хху and Zx =O, then 


сей is equal to (where [.] denotes greatest integer function) 


50. Let 2/х1, б/х) and Зх бе first three terms of а G.P. where хеК and (where [.] and {.} 


represents greatest integer and fractional part functions respectively). If there is another G.P. 
whose terms are square of reciprocal of the terms of the given G.P. and sum of infinite terms of 
this G.P. is S, then 100S is equal to 


51. If a,b, c, d are prime numbers such that a? — b? =c and d=b+c, then sum of all the 4 digit 


numbers formed by using the digits a, b, c, d without repetition is à, then M is 
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Number of solution(s) of the equation cos2x = cos? x - sin? x in (0,2л | is/are 
If x = 2tan10° + tan50°, у = tan20° + tan50°, w = 2tan10° +tan70°, 2 = tan20° + tan70°, then 


the value of (m) is equal to 
X+W 


If z is a complex number satisfying (2--3)2-(2-31)2-6-0, then minimum value of К is 


(where [.] denotes greatest integer function) 
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Physics PART – 1 


SECTION – А 


1. р 
Sol. Att = 10 sec 


Xom = 100x310 = 800m 


Yom = 100% =x 10-5x100 = 100 m 


ыг m, +m, 

| mx400 + 2mx, 
3m 

= хо = 1000 m 

_ My1 +M2Y2 


800 


Yom 


109 .-//1:590 tamy 


=> у = 120 т 


Sol. f 
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fe la Ye We Ть Mw |7 2 400 3 2 
= x x = x x x = 
fo 2lp V mix Ymix Trix Ми, 5 3 420 2 43 


3. C 
Sol. In equilibrium 
Mg = тог 


When the weight is displaced by a small distance x downwards and released. 
From conservation of angular momentum 

mor? = mo'(r — x)? 

Mg-T  moe?r-mo"(r- x) 


Acceleration of the weight a = 


M 
2,4 3 
= M or- — (r -x)| =Z "| 1- а 
M (r —x) M (r — x) 
mo*r 4_(4_% aM глог -3x 
M r ОМ r 
X 3x 
І 2 . : --| =1+— 
from binomial approximation | 3 r 
since x <<r 
3mo?x 
>a=- 
M 
— frequency f= Ed 3mo? 
2n M 
4. C 
Sol. х = и cos Ot 


: 1 2 
-usinOt- —gt 
y 29 


Vx = и COS Ө, му= и sin Ө – gt 

The stone is at the greatest distance from the point of projection О. when its velocity is 
perpendicular to the position vector. 

The condition for this is 


Уу Ух ур ucos@i+(usinO—gt)j, T= осоо «[usinot- zat 
x Vy 2 

; 2 
zA ыш тан 

g g 
If this is not happen, discriminate D < 0 
E 3i 2u? 
=> | ——| «4—— 
g 


=- sino < (8 
9 


=0 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


3 AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


5. А, С 
Sol. The upper ball will ultimately receives the largest possible fraction of total energy if after collision 
between the two balls m2 comes to rest. 


2 (m; —m,)/2gh - 2m,,/2gh 
m, --т; 

If m2 >> mi 

V1 = —и1 + 2u2 = 2gh + 2,/2gh = 34/2gh 


=0 >me2=3m 


2 
у 
тах = 25 = 9h 

6. B,C,D 
Sol. From conservation of angular momentum 

(2mx? +1)®' = (2mR? + I)o 

‚_ (2mR? +1) 
CIC m 
2mx* +1 


Force exerted by insect on the turntable 
(2mR? «If. o? 


F=ma’*x=m 
(2mx? +1)? 


For F to maximum SE =0 


dx 
2 25 
[E “шин. 
= х= = = 
6m 6m 3 


2mR? + 2mR? 

о = ц 2 о = Зо 
2m — + mR? 
9 3 


Елак, = mo?x = mx9o? x E = 3mo*R 
T. A, B 
Sol. (A) Required force F 7 weight of the chain AF 
R : 
= | одвдё- sR 
R 18 


2R/3 
(B) Initial potential energy of the chain 


р э 3-2: -2888 
81 
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Sol. 


Sol. 


2 
u, =-31, 98 
81 
ан аз 5 
0 т 3 _AgR 
: R R 3 
2 
W = AU 4AXgR 
81 
A,C 
d 
_ 2х5 p mid 
° \ qE, / qE, 
_ ту 
0 qd 


When the particle strike at D 
" - pes - [ES 
ч т 2 т 
d=2rsin = 211 sing = 2 |9606 
qB 4В | m 
2 
5 B-2 mE, 29 [m то _ 2mv, 
qd qd qd qd 


A, C, D 


4 


Current passing through the cell at any time t 


|= al Lg RU? | 4 сеи 


= 201 E e" + и (where т = RC) 


R 
2 

| will minimum when a =0 and Z >0 
dl 2 E€ —t/2t E€ ett 
dt 2Rt Rt 
di € gh. 8 gt 
dt? 4Вт Бл? 
2: E€ e 2 E€ ett -0 

2Rt Rt 


> e? — 2 > t= 2wn2 = 2RC/n2 


£ 1 £ 1 3c 
І---|1--|---х---- 
R 2) R 4 4R 


Charge on capacitor at this time 
КТА 1| 3Ce 
а=єС(1 е Л ila 


4 
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10. 


Sol. 


11. 


Sol. 
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A,B, D 
1 2 

= В? + 2 = ,|(100)? + —— | -100/20 

4 наг | EE) v2 
z, = JR? + X? =,/(50) + (50x 1)’ = 50420 


X. 100 т 200 
tan С > —,! -42А 
% R 100 % 477 1004/2 
X  -50 т 200 
{ L Lo SES NA 
ano, R 50 >ф, 4? 5042 42 


rms current through ac mains = 2-8 -4/0А 


rms potential difference across the inductor = І?Хі- 24/2 x50 =100/2 V 
phase difference between the currents passing through the capacitor and inductor - 


A,C,D 
If the angular position of the point on the screen where phase difference is zero equals 0, then 


5 asin30^ с 29 dsine = 0 
3 18 


> sind E > tano 
5 


> У .3 y=0.75m 
1.4 


If phase difference at point O 


2n | 2n 5 3 1 25r 
= — (udsin 30°) = —x1.5x10 ----- 
? x ) 3x10" 3. И 1278 


Intensity at O, | = 41, cos? = = 3l; 


Path difference at O 


A 25r 25Х 
Ах- х Е 
2n 3 6 
The path difference at the nearest minima below О 
AX = ЭХ 
2 
zs 25 dsin0 = 9A 25». À 
18 2 6 3 
183 6 
=> sind = = 
75d 125 
Since, sin 0 << 1 
sind = tang = У. 
D 
> Ус шинэ y=48m 
1 125 
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12. C, D 
Sol. From conservation of angular momentum 


2 
ту = vam e o= M 


From conservation of mechanical energy 


2 
3v ё 
—xim/é?|—2| —тдё+2тд— 
i EJ ST 


At horizontal position 

1 7 la 

5m/? 
3 


та/- 2195 - a 


a= 6g 

5/ 
When the rod is at horizontal position horizontal component of hinge force Fx = 3m acm 
3mg-F, = am“ 


SECTION - C 


13. 00008.00 
Sol. Let the new pressure inside the bubble after expansion be Р” 


= 3 
4 RÀ К; 
2 
E 
R3 2 
par = 222: з == 82r e PRa (RÀ -R?) 
2 0 2 
= п= 8 


14. 00003.11 
Sol. For image formed by the refraction at water surface 
4 
413 1 3^ 
v -48 oo 

=> V1 = —64 cm 

For the lens 

u2 = -(64 + 11) = - 75 ст 

focal length of the lens in water fw can be found by 
f (и —1) 1.5-1 


FIITJEE Ltd., ЕПТУЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


7  AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


15 


Sol. 


16 


Sol. 


17. 


Sol. 


— fw = 4fair = 60 cm 
For image formed by the lens 


1__1__1 
v, -T.5 60 
v2 = 300 cm 


distance of final image for water surface = 300 cm + 11 ст = 3.11 m 


00001.25 
Tension in the string at a distance x from the lower end 


X 2 
= _ Hox 
T= [ охх) --2-9 


0 
Speed of wave at this point v = E = | 
u 
125 
L 8 x — 
_, ox _ gx >t= 2. 8. 64 = 1.25 ес 
dt V2 93 vx g | 10 


00001.00 

Let the speed of the cylinder after a long time be v. 

The particle moving from left reach the body with a relative speed vo — v and rebound with same 
relative speed. In a short time interval At the particle coming from a distance (vo — v)At reach the 
cylinder and each imparts an impulse proportional to 2(vo — v) to the body. Thus the force from 
the left is proportional to 2(vo — у)2. Similarity particle in elastically colliding with the right at a 
negative speed (v + vo) produce a force proportional to (vo + v)?. The condition for constant speed 
of the body is 2(v, - v? = (vg + у)? 


ya 271, _| У2-1 
\/2 +1 : \/2 +1 


00003.95 


|рембу-лон 


Energy of the emitted photon = 13.6 x3? E - 2) eV =5.95eV 


2mK 
qB 
Maximum kinetic energy of the photoelectrons 


Since, r= 


rq’B? EJ x10 x(1 6) x107? x 4x1079 
x ссэж J=2eV 
шин 2x9.1x10 7! 
hv = ф + kmax 


— ф = hv- kmax = 5.95 – 2 = 3.95 eV 
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18. 00008.00 
Sol. l= rate of flow of energy through unit area = nhv, where n is the no. A cos 30° 
of photons following through unit area per sec. Rate of flow of : 


momentum (momentum flux) through unit area = т = Alte = A ; 


C C 
Consider a cylindrical beam of parallel rays whose section the 
mirror is A. 


Rate of flow of momentum through this beam = Acoso 


050 


Normal component of the momentum flux = ЕЭ; 


2 
Momentum flux of the reflected photon = эн 


1А соз? Ө 


Force = Rate of change of momentum = (1.6) C 


16x 2x10? x2 


2 
F  (1.6)lcos* 0 Á 4 810-6 Nim? 


Pressure = 
A С 3x 10° 


FIITJEE Ltd., ЕПТУЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


Chemistry 


AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


PART - Il 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24. 


Sol. 


B 


SECTION - A 


Na,S + Na, |Fe(CN), (NO) ]|——>Na, | Fe(CN), (NOS) | 


6) 
log = logk + одр 
т n 


log =0.4+log2 
m 


log~ =0.4+0.3 
m 


М,5 
5 1 вав 
2 8 


ШЫ 


4 


М455 


C 
Angular nodes in 4а, =2 


Radial nodes in 4а, -1 


Purple colour 


A, B, C 
Pext = 0 q=0 AS ys = nC, en 2+ nRen 2 
Т V, 
W = - Рея AV AU =0 Ті = Т 
W=0 АН =0 
V. 
Ті = T2 А5, қоғам =9 AS. = nRín. 
A,B,C 
X(g)—— 2Y (g)}+ Z(g) X = 2 mole 
(3) 2 Y = 2 mole 
du li * 7 = 1 mole 
n BM Total moles = 5 
rn PVM, PV = nRT 
18:22 4 р 2078530 
2 2x \16 sA im 
1_3-x 1 
2 x 2 
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25. 


Sol. 


26. 


Sol. 


27. 


28. 


Sol. 


3-х-2х 2-0 
x21 reg ш! вета 
dt 10 
=н Tu dg] 
10 2 10 
20^ ао ве 

10 

А, С 


ЕеСг,О, +Na,CO, + О, ——эМа,СгО,+Ғе,О, + CO, 
M 


Na,CrO, +H* ——>Na,Cr,0,+H,O 
эй. 


o- 
Cr O О O 
Е 2 
o^ ^о 273 ы эн 
О 9 х 
™' 0- o7 
Y 
A,C 
PCI, (g) ——PCI, (g)+ Cl, (g PV = nRT 
: | | | | ) _ 4.8х492 
m, =4+5-X+X+X aa 
х= 
в х= 12-9 
х= 3 
52555206 
5 
Зов хаа 
k = 12 12 
P 2 
— x 4.8 
12 
3 4.8х3 
= — x 
127-9 
= 1.8 atm 
B,C 
C, D 


Sucrose is non-reducing sugar. 
a-D-(-) fructofuranose and a-(L)-(+) fructofuranose are enantiomers. 
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29. A, B, D 
Sol. ұз ұз 
H3C—C—H H3C—C—O—OH OH 
сн;-сн-сн,/нро, у ER es н 
үзэ 
OAc OH ONa 
COOH COOH 
Ac,O/H* 1/20: 
Aspirin 
30. A, С 
SECTION – C 
31. 00004.00 
So. — [Co(CN),(en)CL | 
CN г 
2 = CN 
г S к ai Ao] 
AG М I 
NH | NH 
CN Cl 2 Cl CN 


optically active hence mirror image 


32. 00014.00 


Sol. :Е Os x 
хэ ee x=15 x-y=14 
о у= 1 
33. 00005.00 
Sol. О 
О е) Өс P Eee 
9550-20 Msc у d N=s< 
| уы 8 “ғ E 
eto S тэ 22 “о Е 
ZON сш 
07 “Оо PESO е) 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-XI (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 12 


34. 00001.81 
Sol. Range 1.81 — 1.82 


AgCN(s) = Ag' (aq) CN (aq) 
5-5 S$ 
y 

Ag’ + 2NH, ——([Ag' (NH,), | 

s-s  0.4-2s S 

y 04-25-2у  s-y 

6 
(04-28) xy 
5x10° =sxy 


5x10? = 


s- 2-181007 
11 


35. 00006.00 
Sol. NH 


? 
PN 22 
нэм 


N NH; 


N 


36 00008.00 


Sol. CH,—Cl сн; сн; 
СТ дэн 
Cl 
and its mirror image 
| 


CI C 


"Cl 
and its mirror image 
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Mathematics PART - Ill 
SECTION - A 
37. B 
17 Фу ду 20 | 
Sol. Lety-x > ae « 0 for x » 0 and dE >0 for x > 0 = y is increasing and convex graph 
х x 


A(2, 27"), B(8,8'7), Е(4,477), ғ(6,677), с(з,377), 0(7, 7?) 
1/7 1/7 1/7 1/7 1/7 1/7 
15.4 +6 ШЕР +2 ). e(? +8 | 
2 2 2 
> (5, 2x3), H(5, 2x2), G(5, 2x1) > x1 < X2 < xa 


38. C 
Sol. Area (ABC) = Area (APC) + Area (BPC) 
C 


1 1 2^ 
A= —(br)+—alr r= 
5 185 (г) = aT 
39. D 
500 эйе des wc at 
2.4 
% % Jt %2 Jt ҮРНЭ 
2.2 е е 2а е 2а 
e*dx-ao |—-Wdt=a > |——at-— = dx = = 
) Ia Їл J Їл J 
40 C 


Sol. Given А5 = | = BA® = B = (BA)A* = B = AB? = В 
=> ABAB?A? = В = ААВ2В?А? = B > A?B^AM = B = А?В5(ВА)А? = B 
=> А2ВЗАВ?А2 = В = А?АВЗА? = В > A?AB'6A = B = A^AAB? = B 


ІВЗ2 = B > В? = | 

41. А,В 

Sol. In all cases both are even. Let x = 2p, y = 2q 
E NM = ба + 15p — pq = 0 = (p - 6)(q – 15) = 90 
2p 2q 6 


=> (р – 6)(9 – 15) =2 x 32 х 5 
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(A) When both p and q are even, then (p — 6) is even and (q — 15) is odd so number of 
solutions 


=1x3x2=6 

(B) p and q both are odd = 6 solutions 

(C) p even and q odd = (p — 6)(q — 15) is multiple of 4 which is not true 

(D) p odd and q even, then also (p — 6)(q — 15) is multiple of 4 which is not true 
42. A, B, C, D 

9x? — 60 (9x~4 -60х713) 

Sol. ——————— dx = | ———_, dx 
Jas 43x? -5x Ic er 


Put 5 + 3x-3 - 5x? = t > (Ox + 60x-'3)dx = dt = = = Intl 
43. A, B,C, D 
Sol. (A) Мх dy 2129 х+у+2./ху =1 = 4xy = (1 (х + y)? 
=> 4ху = 1 + (x + y)? — 2(х + y) > (x — y)? — 2(x + y) + 1 = 0 is a parabola 
(B) 1,1 4 Sxy-t-y=0 T 
х y 


(C) d bestie > Ё + 3xy + y? = 015 a pair of lines 
X y x+y 


(D) x+y= 5. > (x + y}? = 0 pair of lines 
х+у 


44. B,C 
Sol. For n = 41, n? – п + 41 is not a prime 
Іп2 1122 1172 In4 In?4 
(B) 4 + Toss +— +}... 
1! 2! 3! 1! 2! 
= (e^? 1). (e^^ -4) =1+3 = 4 =a rational number = B is correct 
2n+1-1 1 1 1 1 1 1 
C [5.5 - + Tees 
x " (2n-0! Оп) (20-11 2! 3! 4! 5! 
=1 у. LPS ur шаал ө-220 1-4 = integer = € is correct 
1 2! 3! 4! 5! e e 
45. А, С 
Sol. If we have 4 girls and 100 boys and we want to select 10 students from total of 104 students then 


the ways willbe 4C} x 10C} + 4C, x o. ato, 1000.4 46 10D. ae ID 
= 4 mo +6 96: +4 1065 + TC + шигээ - T CAS = С, 
x +y = 104 + 10 = 114 or x + y = 104 + 94 = 198 


46. A, B, D 


So.  la«bl-15 2-28. b-1 => coso ; = 0 = 120° 


(axb)xa -(8-8)Б-(4-5)а-5-24 


(ахБ)ха)ха-5-28|ха-Бха 


(((axb)xa)xa)xa=(bxa)xa= (6-а)а-(а-а)Б-а-Б 


ишесе —==——————=—=——————————Є—Є——Є——Є————————————————————————————-= 
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47. 
Sol. 


48. 
Sol. 


49. 
Sol. 


50. 


Sol. 


51 


Sol. 


52. 


Sol. 


B,C 
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Forüxxzm,f(|x|) + |f(x)| = cos |x| + |cos x|, then g(x) = 0 for 23 XIT 


> Infinitely roots 


A, C 


From graph it is clear that f(x) is continuous every where but not differentiable at x = 1 and x = -1 


y=1-x 


y y=xt+1 


00004.50 
= + 1 2a .Let f(x) = ы 1. 
sinx 1-sinx sin 1-sinx 
, 2 24 NE 
Г(0-0-віпх- = least f(x) = 2 oe 
3 3 
sin2a>9>a2>4.5 
00002.00 
Hl ‚ Х«2 
"(x)= ij | => f(x) is not differentiable at x = 2 also f'(x) = 0 => x = 4 
IS. qe 18500 
x? x? 
00004.00 
Given in the figure 
у=4 


00001.00 
Z1 + Z2 = —7з > |21 + 22| = 23 


2122 + 2223 + 2321 = 0 > |23(21 + z2)| = |7122| = |2312 = (21| | 
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53. 00050.00 

Sol. х, X? — 24, x + x? are in A.P. => 2x2 – 48 = 2x + x? > x = 8 or-6 
Possible sequences аге 8, 40, 72 => di = 32 
—6, 12, 30 = d» = 18, sum = 50 


54. 00445.00 
Sol. Let C1, C2, C3, C4 be coins P(S) = 1 — coin is not discarded = (1 — P(HH) = 1- 


Hence, S can take the value 0, 1, 2, 3, 4, P(S = 3 or 4) = P(S = 3) + P(S = 4) 
159 m >m+n=445 
256 n 
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TEST DATE: 23-09-2020 
Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

° Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 


options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 — 48) contains 24 multiple choice questions which һауе опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Of none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART – 1 


SECTION – А 
(One Options Correct Туре) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


At t = 0, an object is projected from ground with an initial velocity of 100 m/s directed at angle 37° 
above the horizontal. At t = 4 sec it explodes in air into two parts with the mass ratio 1 : 2. Take 
the point of projection as origin and horizontal and vertical directions as x and y axes respectively. 
The motion of object is confined to the xy plane. At t = 10 sec, the coordinates of the lighter part 
is (400m, 60m). Find the coordinates of the heavier part at this moment. (i.e. t = 10 sec) (Given 0 


= 10 m/s?, cos37° -í 


) 
(A) (500 т, 140 m) 
(В) (500 т, 140 m) 
(C) (500 т, 120 m) 
(D) (1000 m, 120 m) 


A pipe P open at one end but closed at the other end is filled with hydrogen gas at temperature 
127°C. An another pipe Q open at both ends and having length equal to twice the length of pipe 
P is filled with a mixture of 1 mole of Hydrogen and 1 mole of Helium gases at temperature 
147?C. The pipe P is vibrating in its first overtone and pipe Q is vibrating in its second overtone. 


The ratio of their frequencies of vibration > is 


: 


A particle of mass m is attached to one end of a light inextensible 
string which passes through a hole in a frictionless table top. At the 
other end of the string is attached a block of mass M. Initially the 
particle is moving in a circle of radius г with angular velocity œ. If the 
hanging block is pulled slightly downwards and then released, it will 
undergo small oscillation. Find the frequency of the oscillation. 


2 
(A) 1 3mo 
T M 
2 
(B) 2 3mo 
T M 
2 
(С) 1 3mo 
2n M 
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3 13то? 
2л М 


(D) 


A stone is projected in air directed at an angle 0 above the horizontal. 
The maximum angle of projection 0 with the horizontal so that the 
stone always moves away from the thrower during its motion in air, is 
(neglect air resistance) 


4(1 

(A) sin 3) 

1(2 

(B) sin 2 
| V8 
(C) sin $) 
(D) біп”! $) 
3 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


Two elastic balls of masses m: and mo are placed on top of each other (with a m 
small gap between them) and then dropped onto the ground. Then 

m2 
(A) The upper ball ultimately receives the largest possible fraction of total energy if m 3 

m; 
(B) The upper ball will reach a maximum height of 4h if s 3 
m» 

(C) If m2 >> m1 the maximum height attained by ball m: after collision will be 9h. 


(D) If m2 >> mı, the maximum height attained by the ball 2h. 


Two insects each of mass m are at opposite ends of a diameter of a turntable of radius R. 


Moment of inertia of the turntable about its central vertical fixed axis is | = = mR? . The turntable is 


rotating freely with angular speed o and both the insects start crawling slowly towards each other 
on the turntable. Then 
(A) The insect have to apply maximum horizontal force on the turntable when they are at a 


distance R from the centre of the turntable. 
(B) The insects have to apply maximum horizontal force on the turntable when they are at a 


distance R from the centre of the turntable. 


(C) The angular speed of the turntable when the insects exert maximum force on the 
turntable equal 3o. 

(D) The maximum force exerted by an insect on the turn table during the motion is equal to 
3mo? R. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-XI (Paper-1)-PCM-JEE(Advanced)/20 4 


7. Consider a frictionless tunnel is made in Earth along a diameter. A uniform string of mass per unit 
length X and length R/3 (where R is the radius of the earth) is suspended in the tunnel with its 
upper end at the surface of the earth. (Given acceleration due to gravity at the surface of the 


earth = g) 
T ; fd . БМК 
(A) The minimum force required to hold the string in the tunnel is 18 
(В) If the string is released in the tunnel from rest the speed of the string when its lower end 
touches the centre of the earth is 3 
(C) If the string is released in the tunnel from rest the speed of the string when its lower end 
touches the centre of the earth is m 
(D) The minimum work required to pull the chain completely to the surface of the earth is 
2AgR? 
81 
8. A particle of mass m and charge q moving in gravity y^ 
free space with velocity vo parallel to x-axis enters a : |E 
region of uniform electric field E = -E,j at point C. At с a 
the moment particle collides elastically with a smooth a |: 
surface at D the electric field E is switched off and a : 
magnetic field В = -B,k is switched on. If the particle gU 
hits the surface directly at point O after rebounding -----4 -- 
from point Б, then which of the following option(s) is/are 
correct. 
2 
(А) Б, = 0 
qd 
2 
mv 
(B) 057524 
2да 
2mv 
(C) By-—— 
qd 
mv 
D B,-—2 
(D) oad 
9. In the circuit shown in the figure initially the switch ‘S’ was open R с 
and capacitor uncharged. Now the switch ‘S’ is closed at time t = ANNNN— ——] 
0, then which of the following statement(s) is/are correct. (Given 
-b ) R L 
2R? AAAAN——^ 0000000 
S | 
E€ 
(A) The minimum current passing through the cell is =. 
(B) The current passing through the cell will be minimum at time t = RC/n2. 
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(C) The charge on the capacitor when current passing through the cell is minimum, is q = 
3Ce 
4 
(D) When the current in the circuit is minimum, the ratio of potential difference across the 
inductor and the capacitor equals = ; 
In the given AC circuit as shown in the figure. 200 uF 100 o 
WW 
1H 500 
— —NAANN 
200 V, 50 rad/s 
(A) The rms current through the ac mains is МОА 
(В) Total power dissipated іп the circuit is 600 W 
(C) The rms potential difference across the inductor is 100 V 
(D) 


In a Young’s double slit apparatus a parallel beam 
of light of wavelength à = 0.3 mm with respect to air 
is incident on the slits at angle 30? with x-axis as 
shown in the figure. Distance of slits S4 and S2 from 
point O are equal. The medium to the left and right 
side of the plane of the slits have refractive indices 


5 
3 


5: and 52 equals 1.5 mm. Distance between the 


— and = respectively. Distance between the slits 


The phase difference between the currents passing in the capacitor and inductor is 2 


screen 


plane of the slits and the screen is 1m. Then 


(A) The y-coordinate of the point on the screen where the phase difference between 
interfering waves is zero equals 0.75 m. 

(B) The y-coordinate of the point on the screen where the phase difference between 
interfering wave is zero equals 0.36 m. 

(C) If the intensity due to each light wave at point O is lo then the resultant intensity at point O 
equal 3lo. 

(D) The y-coordinate of the nearest minima from the origin O is approximately y = -48 mm. 

A thin uniform rod of length / and mass 2m suspended vertically is free : А 


to rotate about a smooth horizontal axis which passes through its upper 
end A. A point mass m moving horizontally with velocity vo hits the 
lower end B of the rod and sticks to it. After collision the rod just 
reaches the horizontal position. Which of the following statement(s) 
is/are correct? 


(A) 


(B) 


The value of vo is 4/49/ 


The angular acceleration of the rod when it reaches the horizontal position is = 
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(C) The magnitude of vertical component reaction force by the hinge on the rod in horizontal 
aou, 9mg 
position is шэн 

(р) The magnitude of acceleration of centre of mass of the system (rod + point mass) when 


the rod is in horizontal position is ^3 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


A soap bubble of radius R: is slowly given a charge q. Because of mutual repulsion of the surface 

charges, the radius increases slightly to R2. The air pressure inside the bubble drops, because of 

the expansion, to 4%) , Where p is the atmospheric pressure, v: is the initial volume and уг is 
V2 


the final volume. If q = 4nz?ejPR; (R$ - R2) . Find the value of n. (neglect the surface tension). 


A convex lens has a focal length 15 cm in air. The 
refractive index of lens is 1.5. The lens is placed 
inside the water at a depth 11 cm below the water 
surface. A point object is placed in air on the 
principal axis of the lens at a height 48 cm above  .-------*--------1-------- 


the water surface as shown in the figure. The ==- 
distance (in m) of final image of the object from the 
water surface, is 


A non-uniform string of length L = m and mass m has a non-uniform linear density given by u 


= uox where x is distance from lower end of the string and po is a constant. Find the time required 
(in sec) for a transverse pulse generated at lower end of the string to travel to the other end of the 
string. 


Consider a cylindrical body that can move without friction along a 
straight wire parallel to its axis of symmetry as shown in the figure. 


Particles moving horizontally at speed vj = (3424/2) m/s collide 


the body uniformly from both left and right. Collisions with the left 
end of the body are elastic while those with the right end are 
completely inelastic though the particles do not stick to the cylinder 
after the collision. The speed (in m/s) of the cylinder after a long 
time will be (Assume that temperature of body remains constant) 
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The radiation emitted when an electron jumps from the third excited state to second excited state 


in doubly ionized Li** ion (z = 3) falls on a metal surface to produce photoelectron, when the 
photoelectron with maximum kinetic energy is made to move perpendicular to a magnetic field of 


2 x 107^ T, its traces out a circular path of radius ші cm. The work function of the metal (іп eV) 


is (Given mass of electron = 9.11 x 10?! kg) 


A plane light wave of intensity | = 2KW/m? falls on a plane mirror. The intensity of reflected light is 
60% of intensity of the incident light. The angle of incidence is 30°. If the pressure exerted by the 
light on the mirror is nx 10° N/m?, find the value of n. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-XI (Paper-1)-PCM-JEE(Advanced)/20 8 


Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. The purple colour produced in test of S? ion with sodium nitro prusside reagent is due to 
(A) Na2[Fe(CN)sNO] 
(B) Na4[Fe(CN)s(NOS)] 
(C) Na4[Fe(CN)e] 
(D) Naz[Fe(CN)s(NOS)] 
20. According to Freudlisch's adsorption isotherm, the graph between log x/m and logP is given 


below, where x/m is extent of adsorption and P is the pressure 


Ө = 45° 


logP —> 
The extent of adsorption at pressure 2 atm is (Given log2 = 0.3 and log5 = 0.7) 
(A) 8 
(B) 2 
(С) 5 
(D) 9 
21. A compound NpSq has cubic close packing (ccp) arrangement of S. М is present at alternative 


tetrahedral voids. If all the atoms along one body diagonal are removed. The empirical formula of 
the compound is: 


(A) NsS14 

(B) М455 

(С) NS2 

(D) NS 

22. The number of angular nodes and radial nodes in 4d , are respectively 

(A) 0,2 

(B) 1, 1 

(C) 2, 1 

(D) 2,0 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


An ideal gas in thermally insulated container, at internal pressure P4, volume М. and absolute 
temperature Ті expands irreversibly against zero external pressure so that the pressure of gas 
becomes P», volume V2 and temperature T2. Which of the following statement(s) is/are correct? 

(A) AS 


surrounding = 0 


(B) V RE 
E 2 E m 
АЗ, нет = NREN— || P979 | — 
1 [FP ХАЙ 
(С) АН-0 


(D) Р,№ =P,V; 


For a first order reaction X(g)——>2Y (д) + Z(g), initially only 3 moles of X(g) was taken іп 10 L 


rigid closed container at 300 K. After 10 seconds the reaction was stopped forcefully and a 
pinhole was made in the container at the same temperature. The molar ratio of X(g) and Y(g) 
gases coming out is 1 : 2. The correct option(s) is/are: 

(Given molar masses of X, Y апа Z аге 16, 4 and 8 g/mole respectively /n2 20.7 and /п3-1.1, 
R = 0.08 atm L- K- mol") 

(A) The total pressure inside the container when reaction was just stopped is 12 atm. 

(B) The rate constant of reaction is 4 x 102 sec". 

(C) Moles of Z just after reaction was stopped forcefully is 1.0. 

(D) The rate of formation of Y after 10 second is 0.4 mol L-1 sec". 


Fusion of chromite ore (FeCr2O4) with Na2COs in the presence of O2 gives X which on 

acidification with conc. Н2504 gives Y. Both X and Y contain chromium ion. Correct statement(s) 

is/are: 

(A) Both X and Y are colourful compound and colour of these compounds is due to ligand to 
metal charge transfer. 

(B) Both X and Y are paramagnetic in nature. 

(C) Acidified solution of Y can convert Sn?* ion into Sn^* ion. 


255 
(D) Both X and Y have Cr Г bond.. 


In an evacuated vessel of capacity 49.2 L, 4 moles of Ar(g) and 5 moles of PCls(g) were 
introduced and the temperature is maintained at 240 K (assume that at this temperature 
decomposition of PCls takes place). At equilibrium, the total pressure of the mixture was found to 
be 4.8 atm. (Given К = 0.082 atm тог! К). Correct statement(s) is/are 

The degree of dissociation of PCls(g) into PCls(g) and Cla(g) is 0.6. 


Ke for the reaction PCI, (g) —— PCI, (д) + Cl, (g) is 2.7 atm. 


) 

) 
(C) At equilibrium total moles of gases are 12. 
(D) On removing Ar(g) from the equilibrium mixture at constant pressure and temperature, 
the extent of dissociation of PCls will increase. 
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27. Which of the following is/are stronger acid than C дн (benzoic acid) 


(A) OH 
МО, 
(B) COOH 
OH 
(C) OH 
ON МО» 
МО» 
(О) СООН 
СН» 
28. Which of the following statement(s) is/are true? 
(A) Sucrose on reaction with Fehling solution gives red precipitate. 
(B) a-D-(-) fructofuranose and a-(L)-(+) fructofuranose are diasteomers. 
(C) Glucose on reaction with nitric acid gives glucaric acid. 
(D) In Lactose reducing half is B-D-glucose and non reducing half is B-D-Galactose. 
29. Choose the correct option(s) for the following reaction sequence 
ioe 
ii) О; Ac;OIH* 
ii) HHO ЛТ »О-СН,СООН 
iv) NaOH 
v) CO; 4-7 atm 
(vi) НСІ 
(A) Compound 'Q' has antipyretic action. 
(B) Compound 'P' gives test with neutral ferric chloride. 
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OH П т 
C—O—C—CH, 
(C) Compound ‘Q’ is 
(D) Compound ‘P’ can also be prepared by reaction of salicyaldehyde with Fehling solution 


followed by acidification. 


The correct statement (s) for the following addition reactions is/are 


(i) 


(i) BH [THF 
(iiJH,O,,0H™,A (isomeric products) 
H 
(ii) 
(i) Hg(OAc), -ТНҒ-Н,0 
(ii) NaBH, OH” A (isomeric products) 
H 


(A) Only one product is formed in (ii) reaction. 

(B) Addition of water proceeds through syn-addition in both the reactions. 

(C) Hydroboration in (i) reaction is controlled by steric factor. 

(D) The product ‘Q’ is oxidized by СгОз while product ‘P’ is not oxididised by СгОз. 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


The total numbers of stereoisomers obtained if МНз is replaced by bidentate en ligand in complex 
| Co(CN), (NH, ), Cl, | (en = NH2CH2CH2NH2) 


Calculate the value of [x — y] for XeOF4 where x = total number of lone pair in XeOF4, y = total 
number of dz - px bonds іп XeOF4. 


Among S309, P4010, 5Ог, 5ОРз, SNF4, М2Ол, Al20s the total number of molecules containing 
dr - px bond is 


The solubility of AgCN(s) in 1 L of 0.4 M NHs is Y x 10-1 mol/L. The value of Y is..... 
(Given that the value of Ksp AgCN = 5 x 1079 and Kr of [Ag(NHs)2]* is 5 x 1019 


Melamine formaldehyde is a condensation polymer of melamine and formaldehyde. The number 
of nitrogen atoms in one molecule of melamine is X. X is..... 


Total number of products (including both structural and stereoisomers) formed by 
monochlorination of the following compound is....... 


CH3 
СІ, ћу 
> 
monochlorination 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. Let x, = (2 + 5/8, x, = 3 + 7 and хз = (/4 + 1/6 , then 


(A) X1 > X2 > Хз 


(B) X1 < X2 < X3 
(C) X1 + X3 < 2x2 
(D) X1 + X3 > 2X2 
38. In a triangle ABC with sides a, b and c a semicircle touching the sides AC and BC is inscribed 
whose diameter lies on AB, then the radius of the semicircle is 
a 
A S 
(A) 2 
(B) Zane sin sinP sin 
s(at+b) 2 2 2 
2A 
6) 
©) a+b 
2abc A B C 
(D) COS — COS — COS 
s(at+b) 2 2 2 


ы 90 —Ух 
39. If [ex =a, then Ї- dx where J > біз 
0 0 vx 


(A) 2a4J 
B a 
(B) J 
(C) ау! 
2a 
(D) a 


40. Let A and B are two non singular matrices such that В z 1, А5 = | and AB? = BA, then the least 
value of n for which В" = | is 


(A) 63 
(B 64 
(С) 31 
(D 32 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. Considering the equation 2 +”. -2 where x, y е N the number of solutions of the equation is 
X y 


(A) 6 if both x and y are multiple of 4 

(B) 6 if both x and y are the type 4n + 2, п> 0 

(C) О if x is multiple of 4 where y is of the form 4n + 2, n 2 0 
(D) 0 if x is of the type 4n + 2, n 2 0 and y is the multiple of 4 


9 -— 
42. i | Бо ын dx = -/n[5x? + 3х9 -5x"|+c where р, 9, гє 1, ћепр + д + гіѕ 
5x" + 3х 5х 

(A) -3 

(B) -5 

(C) 3 

(D) 15 

| 1 1 К 
43. Upon t — y plane the path defined by the equation aud cu тіне 0 is 
x у (x+y) 

(A) A parabola when m=, к= 1, п=0 

(В) A hyperbola when m-z.k- 1,n=0 

(C) A pair of ines of m, nc kc! 

(D) A pair of ines if т= 7, п= 1,к=1 
44. Which of the following statements are true? 

(A) n? — п + 41 is a prime number for every n е М 

2 1-27 n. 5 
(B) % (їп 2)" is rational 
n! 
n=1 
1 1 1 NM ; 
(С) In + + +..... о | can be simplified to an integer 
1-3 12.3.5 12.3.4.5.7 

(D) The coefficient of x5 in (1 — t)® is 19С6 
45. If Ce +4 1000. +6 MC, +4 C+ 1Co has the value equal to “Сұ, then the value of 

(x + y) can be 

(A) 114 

(B) 115 

(C) 198 

(D) 199 
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46. 


47. 


48. 


Let а and b are unit vectors such that lā +b] = 1. Let a =((((axb)xa)xa)xa)xb, then 


Sy уз 
(A) lal = E 
(B) à is perpendicular to b 
(C) a is parallel to à 
(D) à is parallel to àxb 
Let fG) - н керек Ше Ca emi el Go voce Pon then 
cosx , O«xzm 


(A) g(x) = 0 has three real roots 

(B) g(x) = 0 has infinitely many real roots 

(C) lim g(x) does not exist 
xo 

(D) 


g(x) is a periodic with period x 


(A) continuous at all points 

(B) differentiable at all points 

(C) differentiable at all points except at x = 1 and x = -1 
(D) continuous at all points except at x = 1 and x = -1 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is à NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 
52. 


53. 


54. 


no 


n 
The least value of a for which the expression 4cosec x “Ч q ЕЕ lim B | has ай 
-sinx 
least one solution in (o. z) 


2-хі 


Total number of critical points іп the domain of f(x) = 5 
x 


are equal to 


The equation of tangent to the curve y = 4 + sin? x at x = л is y = k, then the value of k is 


Let 21, 22 and 2з be three non zero complex numbers such that 21 + 22 + Z3 = 2122 + 2223 + 2321 = 
211221 


0, then 5 
23| 


is equal to 


Suppose x, х2 — 24 and x + X? are consecutive terms of A.P., then the sum of all possible values 
of common differences of sequence is 


A person flips 4 fair coins and discards those which turn up tails. He again flip the remaining coins 
and then discards those which turn up tails. If pat (m and n are coprimes) denotes the 
n 


probability that he discards at least three coins, then the value of (m + n) is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION - A 
1. D 
in60°)? Vo sin 60° 
Sol. Looking at B with respect to A: 2T = шан 0 
А В 
а= Т/т a= T/m 
—— - 
2 A, р 


Sol. For ring: (uNr)dt = lwo (Rotation) 
(М cos Ө + uN sin 0)dt = mJ29H (translation) 
For wedge : (М sin Ө) dt = (и N cos 0)dt 


3. B 
Sol. Net force on the element at depth y, 
dF(y) = 21 dy x rda x cos0 x sin 3 
со50 


мамы ыы ым 
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Top view 
force 
a. e [0, 7] 
H 
F- | ак(у) 
0 
H 
[ydF(y) 
and effective point of application = 2 
[аңу) 
0 


4. B 
Sol ат = (dm)ro? sin? 
2 


Tı + ат 


5. A, C, D 


Sol. ЛО, =nC,AT = 2x R (900 300) = 3000R 


In the process BC, P = aT? 
PV? = constant 
Molar heat capacity in the process BC, 
C=C, + MU: + R 
(1-x) 2 (1-2) 


Co 
2 


АО,, = NCAT 22x 8800 900) = -600R 


AQ, = АМ, = nRT/n ЁЗ = 2R x 300/n B - -1200R/n(3) 


A 
AQ, = -1320R 
AW, 4, = AQ 


cycle 


= 3000R - 600R – 1320К =1080R 


cycle 


T AW, cle 
Efficiency of cycle, 1---27-х100 
supplied 


_ 10808 


n= х 100 = 36% 
3000R 
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Sol. 
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A, D 
B due to body diagonal = 0 


Е нші Tc pn c. На. | 
В due to edge - alon using the result — (sin a + sin 
g ms үз 9 5 (чѕіпо ha B) 


: | Ши 2 [2 3p) 
B due to face diagonal = - along —— 
IEEE үз 79 


Also, magnetic moment р = iA . 


В, с, р 
The motion will be helical. Also, at each collision, the motion will be mirror image of the motion 
that would have happened without collision (mirror being the wall). 


A, С 


Einduced = Вог 
2 


Net torque = 6 | i Зөөс” oda «Ex 


B 


B 
(for Q.9-Q.10): 


For any case, Buoyancy B- -V PiiquidDett 


where б =8-а and T+B+mg=ma 


D 
Find time constant by shorting the battery finding Rer across Co. Then т = Кет x Co. 
A 
Find time constant by shorting the battery finding Cer across Ro. Then т = Ro x Cer. 
SECTION - C 
00001.69 
Let А: |v & B : < vo before collision 
v" 
EQUUS & В: < у after collision 
vol2 
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! B)-v-¥ (i) 


e=1>Vo + 
2 2 


v" voy 3 
4 


Conserving momentum horizontally > mvo = mv’ +m E 


Solve for v'. 


14. 00002.30 


Sol. i(t) = imax(1 = et) 
here, imax = V/3R 
t = 2L/3R 
=> İbub(t) = 2-02 кее фран MY 


Ө 


= Лі = 21 n2. 
3R 


15. 00500.00 
Sol. Х = oL 100 x 01-100 
1 1 1 1 11-і 
= + =— + = 
2 R, Xi 10 10 10 
10 10 4 
Z= 1+1) = 5(1+1 
сүа rU Sen 
2' = 5(1+1) 


Net impedance of the circuit, |Z| = 22. 2250 


Z - (R, - Xii) + Z = (15 - Xci) + 5(1« i) 
2-20-(5-Х, і 
|5 - Xc| = (25)? – (20) 
mos 
X,-5=15 
Xc = 20 Q 

1 


=> —=20 
oC 
1 1 


mue = 500uF 
209 20х100 


C = 500 uF 


16. 00004.70 


2 
Sol. 2285 = 36% of 13.6 а) 


n 
Also, "C2= 10 ... Hi) 


and, ем = е -ф 22. (ій) 
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17. 00000.40 


Sol. W(t) = Мое“ ... (i) 
dZ Ж 
m -AW(t) ... (ii) 
x = 43AW(t) - 2AX(t) 2... (iii) 


Solve the three equations. 


18. 00003.14 


Sol. After passing through prism, ray from upper prism becomes horizontal & ray from lower prism is 
inclined at 2? to the horizontal. 
> Ax = d sin 1° + d sin Ө ... (i) 
Аф 1 
Also, 1= 4lo cos? EJ = 2/40 ) = 21, 
3 cos? EJ 2 ... (ii) 
2 2 


Solve (1) & (2). 
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Chemistry PART - Il 
SECTION - A 
19. B,C,D 
So. Си+сопс.НМО, —>Cu(NO,), «NO, f + H,O 
'K' JE: 'M' 
Cu(NO,), +KCN(excess) —>K, | Cu(CN), |+ (СМ), 7 +KNO, 
T: g 
20. A,B,D 
Sol. А,О,ХН,ОФМаоН---Ма|АЦОН), | 
'Q' 'R' 
Na| Al(OH), |+ CO, —>Al,0,.xH,O 4 +NaHCO, 
R '5' 'т' 
21. AB 
So. 3Cl, +NH, ——>NCI, + ЗНСІ 


22. 


23 


Sol. 


24 


Sol. 


25. 


26. 


Excess 


Cl, + NaOH —>NaCl+NaClO, +H,O 


hot conc. 
С, 
C,D 
29 О 
О 
e он 
`O 
H C = C H Red hot Fe tube > (2 ЕЕ ТЕ 
О 
Р / Hg - HCI 
OH 
Conc. H,SO, 
О 
'О' С) 'Р' 
B,C,D 


ХЕТ +Br, + KOH— Е? +КВг+ СО, +H,O 
O 


C, D 


B,C 
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27. D 
28. С 
Sol. (1) 
О 
сана лды TA (XX 
T 4 > 
92 o^ No 
(1) О О 
СНО EN 
ОС,Н, (i) Lia(O'Bu), H с,О/АсОМа он 
CI , А om ON 
ps H,SO, 
O 
(11) Н H 
Ёё a Lo 
о -] 
__КОН(аа) |, x Cu/A О 
CH;-CI CH;—OH | Н 
О 
(i) CH,MgBr 
(ii) НО? 
= 
A 
О 
(IV) CH=CH, 


О 
СН;- СН»- Вг СН,-СН,-СМ 
HBr/H цал CN m 
3 > 
О 
СН,-СН,-СООН COOH 
ыл y ETIN DD OH 
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29. 


30. 


31. 


Sol. 


32 


Sol. 


33. 


Sol. 


34 


Sol. 


35 


Sol . 


36 


Sol. 


——————ssá——á€——Á——rÓáÍ——M ——H—nt——À M á——MÁan—Àut Án matt 
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D 
С 
SECTION - C 
00003.00 
Си” «2e ——Cu = H,0——2H' +50, +2e 
Q = 9.65 x 10 = 96.5 C 
Moles of Н25Ол produced = moles of Cu?* reduced = M = 5.0х10* 
2 x 96500 


5107 


Conc. of Н;$О‹ (M) = -5х107% mole/L 


[Ht |-2х5х10%-107 mole/L 

pH = - log[H*] = 3 

00002.60 

AT, =iK,.m 

0.65x1000 2х186х0.65 
930 93 


=2x1.86 x =4х 0.65 = 2.6 


00082.00 
X > Y » 2 ә рМ 
7 + 75 = 82.00 


00001.25 
(NH, )„ SO, +2МаОн —— 2NH, +Na,SO, + 2H,O 


п=2.5 п=5 
CuSO,.5H,O + 4МН,--» ОЦ(МН, ), |SO, +5H,O 
n=2 n=5 

limiting 


Hence, moles of [Cu(NH3)]SO: = — = 1.25 


ALO 


00006.00 

XeF, +H,O——> Xe + XeO, + HF +O, 
"А" "В" 

Oxidation state of Xe = 0 

Oxidation of Xe іп XeOs = +6 


00000.00 
e 


« 180? 
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Mathematics PART - Ill 
SECTION - A 

37. A,B,C 

Sol. We have 109,3 (x? + 2Px +P? +1) 20 = х2 + 2Px + Р2 + 1 < 1 


=> (x + Р)2<0 > x = –Р. Now x = —Р satisfy kx? + kx – k? < 0 
=> kP? —-kP —k?<0=> k? + kP—k P? > 0 > k? — k(P? — P) > 0 
Apply D < 0, (Р2-Р)<0->Р2-Р-0.Р-0ог1 


38. A,C 
Sol. 8x3 = 3x2 + Зх + 1 => 9х3 = x3 + 3x2 + Зх + 1 
9x? = (x + 1)3, x + 1 = УОх 
1 _ 973.97 41 
шаг Е 
3/0 -1 9-1 
2 3/81. 3/9 +1 
8 
39 А, 0 


Sol. (5x — y) + x + 2y = 2(2х + у) = 2х = у 
(x - 1)*(y + 1)? = (xy + 1)? = (х – 1)(у + 1) = Қху%1)->-х-1-1 


->Х--2,у--4 апа2х2-х-1--2х2-1->х- Lyst 
40. B,C, D 
Sol. (2% 1)8 = 282 + 1| > |z| |z + 18 = [zl jz + 1| > |z + 1р = |2|7 > |z| = |7 + 1| 
41. A,C, D 
І 
Ба "Tig es 
50150! 


Exponent of 2 іп 100! = 97 
Exponent of 2 in 50! = 47 


42. C, D 
Sol. x?-x+1=2,x2-x-1=0 
gos > rocks , (since x > 0) 
х-х%1-1->х2-х-0->х-0, х= 1 since x e (0, 2) 
43. A,D 
Sol. Replace x by - and differentiate and put x = 1 
44. А,В 


Sol.  f'G)- 2 


=0 = 2x(x2 - 4)(x2 - 1) = 0 2 2x(x - 2)x + 2)x - 1)(x + 1) 20 
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46. 
Sol. 


Sol. 


D 
(for Q.45-Q.46): 
AB = |с|= 2/3, AC = 6-2, BC=lal=2, eoe надао ЫЕ; 
2:00 59 3 
A 
с b 
B Gc 
a 
b b 1 
0) (О) [00 -зх)ах = a? - p? => [r60dx = z (b? - a?) = f(x) =x > ІНЕ: 
! ! 2 6) 6 
(M) (P) 
3 
v 1 5/6 T 1 
Ш S) |=——-—(In|sec xx + tan nx = In 3 -In = 
(1) (8)1- -—(Iniseo mx + tan mxl)776 (Inia 5 л 


(IV) Let u Ч ши 2, | -1-11-11514 
u 


1 


: : : Tt 
Locus of uis x = J maximum argument of u is approaches towards 2 


А 


D 
(for Q.47-Q.48): 


0) (S) ке 22) 2 --21 жо = сов 0 * | sin 0, since || = 1 
1-z 5 5100 


2 
Range of =. is (co, -1] u [1, оо) 
sind 


(I) (R) Ri > В. + Вз 


0 0 2 
{(0)=|-tand 1 Запд-2(1-1ал20) = 2 sec? 0 > Range (2, >) 
-1 -tano 1 
8(з<-2) 
(1) (T) -1s e st xe (=, 0] U (2, >) 


(IV) (R) f(x) = x32(3x — 10), x > 0 = f'(x) = 5х2 (3x =10) 43°" = ex" (х-2)>0->х>2 


8 eee ынанан am 
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SECTION – C 
49. 00007.00 
Sol а n 4 (n—1)? + yn? (п) _ 4 
; 9 = 
4 An? +(n +1)? - (n1? +n? 

20 

У -1(ро2 +22 - Vi) =7 

n=1 а, 4 
50. 00005.00 
Sol. Total sum = 437, (437 — 237 — 2) = sum of coefficients divisible by 37 = ЗГ Bn tig 5 


51. 00004.00 
Sol. Given in the figure, P -1 


52. 00016.00 
Sol. f(x) — f(-x) = 6x, f(4) — f(-4) = 24 > N = f(4) = 24 + 2286 = 2310 = 2.3.5.7.11 
Number of divisors = 27-1 = 16 


53. 00006.00 
Sol. If tangent of P and Q meet at T, then ST? = SP x SQ > ST? = 36, ST =6 


54. 00003.00 
Sol. 100 =(3)-% э | (A) X = f(x) ТЕЗЕ СЕ ! | 
7 7 71 7" 7" 7^ T T 7? 71 


6 
. Area = (1 а-з 
0 


Taking x — о, {х) – #0) = 
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Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which һауе опе or 
more than one correct answer. Each question carries +4 marks for all correct answer. 
Full Marks : +4 If only (all) the four option(s) is (are) chosen. 


Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


Section-A (09 — 12, 27 — 30, 45 — 48) contains 6 List-Match sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I & 4, 5 or 6 statements in LIST-II. The codes 
for Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and —1 mark 
for wrong answer. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries *3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Two identical small balls (mass m each) are connected to each 
other with the help of an inextensible massless string of length /. 
The whole arrangement is placed on a horizontal frictionless 
table with the string just slack. Now ball B is given a sudden 
horizontal velocity vo as shown in the figure Then (m = 1 kg, / = 
1 m and vo = 1 m/s) just after string becomes taut: 
(A) Tension in the string is 0.25 N. 

) Tension in the string is 0.75 N 
(C) Tension in the string is 0.125 N 

) Relative acceleration between A and B has magnitude 0.75 m/s?. 


A ring (mass m and radius r) is rotating with angular speed oo in a 
vertical plane and is released on an inclined plane of mass M. 
Friction exists only between ring and wedge (coefficient = y). It is 
observed that just after collision, everything is momentarily at rest. 
Which of the following set(s) of values can satisfy the above 
observation: 


VII LPI ғ ғ LIL LLL SS 


(A) Макалу = 50 ст, Н = 5 ст, оо = 1 rad/s, т = 1 kg 
43 
(B) М = 1kg, u = 3, r = 50 cm, H = 10 cm, wo = 1 rad/s, m = 0.5 kg 
1 
2 
(D М=1ко, p= —2, r= 100 ст, H = 10cm, œo = —— 
Ц 43 Ц Ц Ц J2 
Imagine a uniform hollow cone of mass vacuum 
M and radius R whose left half is 
surrounded by a liquid (density p). The 
cone is on a smooth horizontal surface 
and is kept in equilibrium by applyinga 4H 
particular horizontal force F at a 


particular height h from ground as 
shown. Then: 


(C) M = 1kg, u = —, r = 100 cm, H = 20 cm, wo = 2 rad/s, m = 1 kg 


rad/s, m = 0.5 kg 


гн 
(B h -2 
(C) h -2 
(D) h -2 
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Suppose a uniform steel ring (mass M and radius R) is kept B 
on a smooth horizontal surface with its plane horizontal. It is 

hinged about a point O on the perimeter & is made to rotate 

in a horizontal plane as shown (A, B, & C are points on the 

ring). Then, regarding longitudinal stress developed in the О 


yo A 
ring: © 
(Constant) 
с 

(А) It will ре maximum at A 
(B) It will be minimum at A 
(C) It will be equal at B and C and that value will be maximum. 

2 
(D) It will be more at O than A by an amount 25 

T 


Two moles of an ideal monoatomic gas is taken through а P 
cyclic process ABCA as shown in the P-T diagram. In the 
process BC, P = aT?, where a is a constant. Then choose the 
correct option(s). (R = ideal gas constant) [Take /n(3) = 1.1] 


=300 K =900 K 


The heat absorbed by the gas during the process AB is 3000 R. 
The heat absorbed by the gas during the process BC is 1200 R. 
The heat rejected by the gas during the process BC is 600 R. 
The efficiency of the cycle is 36%. 


999r 


> 


current carrying loop is in the form of a triangle whose geometry is as follows: 


Serre 


25.52.2... .....,. 


2 


Dotted (imaginary) lines form а cube of side a. I: current 
Then, regarding this loop : 


. . E бші 2) Л 
(A) Magnetic field at centre of cube is -——=—(i + |) 
4-/Зла 


(B) Magnetic field at centre of cube is — УЗ (i + i) 
бла 
(С) Magnetic field at centre of cube is + УЗ c + i) 
та 
(D) Magnetic moment of the loop has no z-component. 
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T. A positive charge (having charge qo)is thrown from orgin with velocity vo(j+k) in a gravity-free 


space. Everywhere in space, there exists a uniform & constant magnetic field B=Bo k. Two 
infinite, rigid, perfectly elastic planar walls are kept at z = +20. Taking mass of the particle to be 
то & assuming vo? 0, Zo > 0, choose the correct option(s) : 


4 
(A) The motion is periodic with period 227 , for any value of Zo. 
Vo 
ae ЖЕТЕ IAL ссе д. 2nmgvg 
(B) The motion is periodic with period — , if zo is of the form of n ————-,nel* 
Vo одо 
4 1\2 
(С) The motion is periodic with period fzo if Zo is of the form of 2 "еті, nel* 
Vo Bodo 
(D) The motion is periodic & the particle crosses origin only once every cycle, if Zo is of the 
-1)2 
form Е ашаны elt 
4 Bodo 
8. In space, there exists a uniform magnetic field in ап infinitely long 


cylindrical region of radius R. The field is given by B= Bot & , where Bo > 


0. An insulating charged rigid loop in the shape of an equilateral triangle 
carries a uniform linear charge density à and is initially at rest (t = 0). This 
triangle inscribes the boundary of cylindrical region as shown: 


This whole arrangement is in a gravity —free space & take the mass of the triangular loop to be 
Mo. Then (initially), regarding the triangular loop: 


(A) There is no acceleration of centre of mass 
(B) There is no angular acceleration of centre of mass 
XB oR 
(C) There is angular acceleration = oa anticlockwise 


0 


(D) There is angular acceleration = 948 2BoR 


anticlockwise 
0 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (1), (Il), (11) and 
(ІМ) and List-Il has Six entries (P), (Q), (R), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A solid spherical ball is attached to a rigid rod radially and this 
arrangment is kept inside a liquid (density twice the ball) as 
shown (with the rod fixed to the container at the bottom): 


Now the container is given possible accelerations as in 1151-1. Some numbers are given in List-ll. 
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List-l 15-11 

( | a=0 (P) |2 

Ш 1 
(P. фу (Q) 

2 

(IM) |4-04 (R) |0 

(IV) | à-gf (S) | 3 

2 

m |1 

2 

(U) | 3 

9. If the experiment is done on earth (acceleration due to gravity : g), then match the 


tension(magnitude) in rod 
weight (magnitude)of ball on earth 
due to gravity. 


ratio 


. Here, weight of ball on earth means mass x acceleration 


Options 

(A) I> S, Il >Q, Ill Р, iV >T 
(B) I> Q, Il >T, 11 R, IV >P 
(C) IO TI > P, Il > R, IV >S 
(D) IO TII > R, Ш > S, IV >P 


10. Imagine now that the experiment is repeated on a different planet whose density is same as that 
of earth but radius is twice as that of earth. Then match the ratio 


tension (magnitude) in rod 
weight(magnitude)of ball on earth ` 


Options 

(A) I> T, Il > U, III > P, IV >S 
(B) I5 P, Il > S, II => Q, IV >U 
(C) I> qQ, Il >P, IIl >S, IV >T 
(D) I> T, il >Q, Ш К, IV >S 


Answer the following by appropriately matching the list based on the information given in the 
paragraph 


E1, Ес, Ез, Ед, Es are five circuit elements such that E1, E2, А 
Ез and Ел аге of same nature (resistive or capacitive) and E: E: = nE; 


corresponding Es is capacitive or resistive respectively for a Es 
given experiment. Four value of n(= 1, 2, 3, 4) give rise to шш Е, п: positive 
four possible circuits: Circuit-1 (п = 1), circuit -2(n = 2), integer 
circuit -3(n = 3) and circuit -4 (n = 4). List | gives the possible 
four circuit and List Il gives some numbers. 

Vo 
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11. 


12. 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 


6 


List-I List-Hl 

( | Circuit-1 (P) 2 
(1) | Circuit-2 (Q) з 
(IIl) | Circuit-3 (R) |1 
(IV) | Circuit-4 (5) 2 
8 

mz 

(0) |2 


If E1 = Es = Ro (resistive) and Es = Co(capacitive), then the correct match for the time constant of 


the voltage acorss the capacitor, as a factor of RoCo, is: 


Options 

(A) I> R, Il >Q, IIl > T, IV >P 
(B) I> S, Il > P, Ш В, МТ 
(C) [> P, II > Q, IIl > R, IV >S 
(D) | > R, II > Р, Il >Q, IV >T 


If E1 = Ел = Co (capacitive) and Es = Ro (resistive), then the correct match for the time constant of 
the voltage across the resistor, as a factor of RoCo, is: 


Options 

(A) Io R, Il >Q, IIl > U, IV >S 
(B) I > S, II > P, Ш R, IV > U 
(C) | > R, II >P, Il >Q, IV >T 
(D) I > P, II >Q, IIl Қ, IV >S 


SECTION - C 
(Numerical Answer Type) 


decimal place; e.g. XXXXX.XX). 


13. 


Two identical discs (each of radius r) are arranged such that one is made to fall freely & the other 
is tied to a string of length / (>>r) as shown: 


AO —————— o5 


1Е44444354545454354545432232224:24 
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Initially, both discs are at same level (with the string horizontal and disc A just left to the point of 
suspension (of disc B) O. Now, disc B is released and A is released at such a moment such that 
following situation arises just before collision (at the lowest point of B): 

A 


©, 


Assuming collision to be perfectly elastic, find the max height in ст, to which В rises (from its 
lowest position) after the collision. Take 43 =1.73. L = 2 m and truncate the final answer to two 
decimal places. 


A bulb (purely resistive of resistance 100 О) is connected in a circuit using a DC battery of 12 V 
as shown: 


Bulb 


Inductor 


toon Š 


The inductor has an inductance of 0.5 mH & resistance of 100 ©. The bulb stops glowing if 
current passing through it becomes any less than 50 mA. Then for what time interval (in us), 


after closing the switch, will the bulb glow for. (Take /n 2 = 0.69) 


t-0 12V 


In the circuit shown, if the current supplied wud 
by the ac voltage source is 10 A. Find the : 


value of capacitance ‘C’ in ҺЕ. Ri= 15.0 
AWWW 
с 


250 V, 100 rad/s 


A container consists of a sample of hydrogen like ions of the same element & in the same state. 
In this state, the ionization energy of an ion in the above sample is 36% of a hydrogen atom. This 
sample is now allowed to reach its most stable configuration, thereby resulting in 10 distinct types 
of photons. The most energetic Paschen — line photons from this sample are made to incident on 
a metal. The stopping potential of the ejected photoelectrons is observed to be 4V. Find the work 
function (in eV) of the metal. (Take ionisation energy of a hydrogen atom- 13.6 eV and truncate 
your final answer to two decimal places) 
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17. A radioactive element W exhibits radioactivity in the following way: 


Ён х--2 ,ү 
_ = (unstable) (stable) 
м 
сеа 
2 
(stable) 


The decay constants have been shown (à = 2 minutes~’). Initially, only element W was present. 
Find in how many minutes, will the number of nuclei of element X would equal the number of 


nuclei of element 2. Take /n5 = 1.61 & truncate yours final answer to two decimal places). 


18. A very thin biprism is made up of a (d = 0.18 mm screen 
material of refractive index 1.5 & and à = x um) 
angle of 29 for both upper apex & 
lower apex. This is used in a YDSE 5; 
setup such that upper prism is near 
upper slit & lower prism is near ma Wu E (0) 
lower slit is as shown: 22 Ч 
27 5, 
A tts 15. 
D = 720 ст 


A parallel beam of light (inclined at 1° to the horizontal) is incident on the setup as shown. Find 
(in cm) the separation between the point O (which is the geometrically symmetric point of the 
YDSE) & the closest point on the screen where intensity is half the maximum possible. 

(Take л = 3.14, sin 0 = Ө = tan 0 for small angles) 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


Consider the following reactions (unbalanced) 
Cu « conc.HNO, ——K +L Î +M 


К +KCN(excess) —— T +S T +KNO, 


Choose the correct option(s) 

(A) The oxidation state of Cu in T is +2. 

(B) 'S' has Ал bonds. 

(C) ‘L’ is brown gas. 

(D) "T on reaction with H2S does not give precipitate of CuS. 


In Baeyer's process (extraction for aluminium metal), bauxite ore is first digested with reagent 'Q' 
to form 'R'. The solution of ‘R’ is then neutralized by passing gas 'S' and ‘T’ is precipitated out. 
Choose the correct option(s) 

(A) ‘Q’ is NaOH 

(B) ‘R’ is Na[AI(OH)4] 

(C) Bauxite ore is Al(OH)s 

(D) 'S' is СО: gas 


With reference to Cl, choose the correct option(s): 


(A) Excess amount Cl» when react with NHs gives an explosive substance NCla. 
(B) Clo on reaction with hot and conc. NaOH gives chloride and chlorate. 

(C) Bleaching action of Cl? is due to reduction. 

(D) Cle water convert ferric ion into ferrous ion in acidic medium. 


Each of the following options contains a set of four molecules. Identify the option(s) where all 
bond lengths in a molecules are equal in all four molecules in an option 
(A) ОЕ», SF4, XeF2, CIFs 


(B) NO;,O, [SF;] .[CIF, | 


(C) NO,,BF,,SiF,,SH, 
(D) XeF,,P,,1;, S047 
Choose the correct option(s) for the following reaction sequence: 
23 1. Red hot Fe tub: ip! Conc. Н5О Fat 
H C = C H e ot Fe tube » Р шин 4 О 
2 
2. ( О Anh. ЛІСІ;,А 
20 
3. Zn / Hg,HCl, A 


(A) The compound 'P' gives 2,4-DNP test. 

(B) The compound 'Q' gives effervescence of СО» with NaHCOs. 

(C) The conversion of 'P' to 'Q' is a type of electrophilic substitution reaction. 
(D) The compound ‘P’ is soluble in NaOH. 
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24. Which of the following reaction (s) do not/does not give aniline as major product? 
(A) 
ВЕЕТ +Вг, +NaOQH—4-» 
О 
(В) 


(3) маОН(аа) 


(C) 
(D) 
-- i) NH3, 
О (iii) HyO/H* 


25. Choose the correct option(s) for the following reaction sequence 
(i) 5О:СІ,/һу ip! (i) но, ТАТ 
(ii) WW Lun УР (ii) ОН” /А ха 


(iii) Cold dil. /aq.KMnO, /OH- 


CH3 
(A) The compound ‘P’ is Ces 
[OH 


“Сн; 
(В) Total ‘P’ products formed аге two. 
СН, 


(О) The compound ‘Q’ is 


O 


(D) Compound ‘P’ on reaction with excess of HI gives | 


26. Consider the following reaction: 
X(C,H,,O) “> gas evolved 


(chiral) 


Hp /Ni 
ым, Y(C.H,O) 
Optically inactive 


(A) Only ‘X’ gives yellow solid with NaOH/l2 
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(B) Both X and Y form immediate turbidity with НСІ in the presence of anh. ZnClz. 
(C) Only ЭС? decolourises the colour of acidic solution KMnO.. 
(D) Dehydrogenation takes place when 'Y' is heated with Cu at 300°C. 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (1), (Il), (11) and 
(IV) and 115-41 has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 


asked in the Multiple Choice Question. 


(Matching List Type) 


Answer the following by appropriately matching the lists based on the information given in 


the paragraph. 


List-l includes starting materials and reagents of selected chemical reactions. List-ll gives 
structures of compounds that may be formed as intermediate products and/or final products from 


the reactions of List-l. 


LIST-I LIST-II 
(1) О (Р) (р 
BN СН, 
(i) маон-; 
(ii) Conc. Н,50, 
OH 
(1) COOC>Hs (Q) CHO 
(i) ЧА(О'ви), H/-78* C 
p но" СН, 
iii) Ас2О/ АсОМа 
(м) Cone H0; О 
(Ш) H (R) О 
О r 
ME — Sos 
(iii) CH;MgBr/C;H5 OC; Hs 
(ім) но" 
(v) OH /^ 
CH5-CI 
(IV) CH=CH, (S) 
(i) HBr/H,0, 
A 
(ii) KCN(alc.) 
(iii) Н.О? 
(iv) Br, /A О 
(v) KOH(alc.) A 
О О 
(U) m 
cog i 
OH 
27. Which of the following options has correct combination considering 1151 and List-II? 
(A) (11), (Т), (U) 
(B) (М), (R), (T) 
(C) (М), (Р), (S) 
(D) (ID, (Q), (S) 
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Answer the following by appropriately matching the lists based on the information given in 
the paragraph. 

List-| includes starting materials and reagents of selected chemical reactions. List-ll gives 
structures of compounds that may be formed as intermediate products and/or final products from 
the reactions of List-l. 


LIST-I LIST-II 


(I) О (Р) ond 
хы СН, 


(i) Маон, 
A 


(ii) Conc. Н50, 


OH 


(Il) СООС:Нь (О) CHO 
(i) Liai(O'Bu), H/-78°C 
D HO" f CH3 
її) Ас;О/АсОМа 
А | 
о 


(iv) Conc.H,SO, 


(11) H (R) 


(v) OH /A 


(IV) CH=CH, (S) 
(i) НВг/н,0, 
A 
(кома) 
(iii) но” 
iv) Вг,/А 
v)KOH(alc.) A 


О 
О 
M (i) ад. KOH Хү он 
О (ii) Cu/500° C 
(iii) CH,MgBr/C;H;OC;Hs 4 
(iv) но“ 
о 


(9) Ч 
сү 
OH 

28. Which of the following options has correct combination considering 115611 and List-II? 
(A) (1), (U), (5) 
(B) (1), (R), (Т) 
(C) (1), (U), (Т) 
(D) (II), (P), (T) 
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Answer the following by appropriately matching the lists based on the information given in 
the paragraph. 

In the following List-I contains equation of state of a gas in different conditions of pressure and 
151-1 contains properties of that gas (P = pressure of gas, Vm = molar volume of gas, T = 
temperature of gas, Z = compressibility factor, Urms = root mean square velocity of gas, M = molar 
mass of gas, a and b are van der Waals constant, R = gas constant) 


LIST-I LIST-II 


(1) Р (Vm — b) = RT (P) | At constant temperature the value 
of PVm does not change by 
changing pressure 


(0 | py -RT-& (а) |2<1 
т У, 
(ІШ) PV = 1 MU? (R) | Z is independent of P and T 
m 3 rms 
(IV) | PM = dRT (S) | Attractive forces are dominant 


between gas molecules 


(T) | 4 increases with increasing P. 


(U) |2-0 


Which of the following options has correct combination considering 1151 and List-II? 
(A) (11), (P) 

(B) (ІІ), (Т) 
(C) (ШІ), (Q) 
(D) (1), (5) 


Answer the following by appropriately matching the lists based on the information given in 
the paragraph. 


In the following List-I contains equation of state of a gas in different conditions of pressure апа 
List-I| contains properties of that gas (P = pressure of gas, Vm = molar volume of gas, T = 
temperature of gas, Z = compressibility factor, От» = root mean square velocity of gas, M = molar 
mass of gas, a and b are van der Waals constant, R = gas constant) 


LIST-I LIST-II 


(1) P (Vm -b) = КТ (P) | At constant temperature the value 
of PVm does not change by 
changing pressure 


ША py рта. (а) |2<1 
т У, 
(ІШ) PV = 1 MU? (К) | 4 is independent of P and Т 
m 3 rms 
(IV) | PM = dRT (S) | Attractive forces are dominant 


between gas molecules 


(T) | Zincreases with increasing P. 


(U) (450 
Which of the following options has correct combination considering 11511 and List-II? 
(A) (1%), (U) 
(B) (0), (R) 
(C) (0), (T) 
(D (М), (Q) 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


A current strength of 9.65 A is passed for 10 seconds through 1 L of solution of 0.1 M aqueous 
CuSO1. The pH of solution is.....(Assuming that during the process there is no change in volume). 


АВ: dissociates in A?* and В ions in an aqueous solution. What is depression of freezing point of 
aqueous AB» solution containing 0.65 mole fraction of AB2 in 930 gm of water, if the ratio of the 
observed depression of freezing point of the aqueous solution to the value of the depression of 
freezing point іп the absence of ionic dissociation is 2. Given Kr of water is 1.86 К kg тог". 


In the sequence of the following: 


238 -( He БОЛ 207, 
oo X (а) »Ү Га »2 ir] 


The value of (n * a) is 


The ammonia prepared by treating ammonium sulphate with NaOH is used by СибО:.5Н:0 to 
form a stable coordination compound. If 330 g of pure ammonium sulphate and 499 g of pure 
CuSO4.5H20 are used in preparation and NaOH is used the excess, the moles of 
copper — ammonia coordination compound produced is 

(Atomic weight in g molt H = 1, N = 14, O = 16, S = 32, Na = 23, Cu = 63.5) 


Consider the following reaction 

XeF, - H,O——— A * B - HF +0, 

A and B are Xe containing compounds. The oxidation state of Xe in compound 'A' is x and in 
compound 'B' is y. Then what is x * y? 


Based on VSEPR theory, the number of 180° F — Xe — F angles іп a molecule of [XeF3]* [SbFe] 
is 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


If all the values of x which satisfies the inequality 100, (x? +2Px+P?+1)>0 also satisfy the 
inequality kx? — kx — k? < 0 for all real values of k, then all possible values of p lies in the interval 


(A) [-1, 1] 
(B) [0, 1] 
(C) 10,21 
(D [2,0] 
3 3 
The real root of the equation 8x? — 3x? — Зх – 1 = 0 can be written in the form os where 
m, n and P are the positive integers (m 2 n 2 P), then 
(A) т+п+Р = 98 
(В) т+п+Р = 97 
(С) т+ п = 90 
(0) п+Р = 17 


If 5x — y, 2x + y, х + 2y are іп А.Р. and (x — 1)2, (xy + 1), (у + 1)? are іп С.Р. x = 0, then (х + у) 
equals 


If the equation |z|(z + 1)8 = 252 + 1| where z is a complex number and z(z + 1) = 0 has distinct 
roots 21, Z2, 23 ..... Zn (where n е М), then 

(A) 71, Z2, 23, ..... Zn are cyclic points 

(B) 21, Z2, 23, ..... Zn are collinear points 


(C) YRe(z,)= + 
r=1 


If °C, can be prime factorized as 29-39 .5! .7? ..... where о, D, y, 8 are non negative integers, 
then 

(A) а < В 

(В) ү<6 

(С) Gros pty 

(D) үзб-0 
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42. f(x) =[x? -x+1], x e (0, 2), then f(x) is discontinuous at (where [.] denotes greatest integer 
function) 
142 
(Ш». 555 
1-4/3 
(В) 5820) 
1-4/5 
(C) 5 
(D 1 
43. Let (x + 1)(х + 2)(х + 3) ..... (x + 100) = ao + алх + ах2 + ..... 8100x190, then 100ao + 99a1 + 98a2 + 
TS 899 is equal to 
1.2 100 
A 1011 —+=+..... —— 
Ше 2 (292. E 
1.2 1 
B 101) 1 — 6 — +..... —— 
ey. d 1 Up 100) 
(С) Go(1+3+24 ЭР 2 
2 3 101 
103 
-3 
D) (101)! (2-3) 
(D) 2, A 


2 


X 2 32 
44. — LetfG)- = then f(x) has 
2+e 


(A) minimum at x = —2, 0, 2 
(B) maxima at x = -1, 1 

(C) minima at x = –2, 2 

(D) maxima at x = —1, 0, 1 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (І), (Il), (11) and 
(IV) and List-Il has Six entries (Р), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the lists based on the information given in the 


paragraph. 


MM-I. Match the following list(s) 
LIST-I LIST-II 
0) If a=j+V3k, b=j+V/3k and С-24/3К from a triangle, then the (P) л 
internal angles of the triangle between а апа b is 6 
( 2 
(п) | If ІШЕ -3x)dx = а? - b? , then the value of [Ө is (Q) 2 
а 
2 5/6 
(Ш) | The value of — | sec (nx) dx is (R) | = 
In3 3 
7/6 
1 
The maximum value of (агд —— | for |z| = 1, z #1 is approachin 
(М) 12 VELA. 
to the value 
Tt 
T 2 
Uae 
T 
U) | = 
hg 


45. Which of the following is the only CORRECT combination? 


(A) 


(B) 
(C) 
(D) 


(1), (P) 
(1), (P) 

(ІІ), (P) 
(IV), (Q) 


46. Which of the following is the only INCORRECT combination? 
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Answer the following by appropriately matching the lists based on the information given in the 
paragraph. 


MM-Il. Match the following list(s) 


LIST-I LIST-II 
() | The set (ко 2, | 2 is a complex number |z| -1,2 = 5 is | (P) | (o, -1) v (1, о) 
-2 
1 tanO 1 
(1) |Iff(0)-|tanO 1 tanoj, then the set ІШ 0<0< z) is | (Q) | (-, 0) v (0, ос) 
-1 tanO 1 
х-2 
(II) | The domain of the function f(x) = sin ' Есе is (R) | [2, >) 
1-3^* 
(IV) | If f(x) = x3(3x — 10), x > 0, then f(x) is increasing in (S) | (~œ, -1] 0 [1, ©) 
(T) | (~œ, 0] 0 [2, o) 
(U) | (0, ©) 
47. Which of the following is the only CORRECT combination? 
(A) (1), (5) 
(B) (1), (T) 
(C) (ШІ), (R) 
(D)  (IV)(S) 
48. Which of the following is the only INCORRECT combination? 

(A) (lI), (R) 
(B) (ШІ), (T) 
(C) (№), (R) 
(D) (І),(0) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


1\? 1\? 20 4 

49. If a, = 41-1) + Шин (п > 1), then the value of 2 — is equal to 
n n Lad а, 
і=1 СІ 


50. Sum of the coefficients in the expansion of (2x + y + z)?' which are divisible by 37 can be written 
as (а? -bP -с) where p is a prime number апа a, b, c are even, then es is equal to 
51. A point P is randomly selected from the region described by 3 < |z| < 5 (where z is a complex 


number). If the probability that argument of P lies in the interval ЕЗ z] is x then N is 
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Let f(x) = ax^ + 6x? + Зх + 7 and Қ-4) = 2286 and f(4) = М. Then the number of ways in which the 
number N can be resolved as a product of two divisor which are relatively prime 


If the distance of two points P and Q from the focus of a parabola y? = 4ax are 4 and 9 
respectively, then the distance of the point of intersection of tangents at P and Q from the focus is 


Let f(x) be continuous function such that f(0) = 1, f(x) — ig => V x e R. The area of region 


bounded by the curve y = f(x) and coordinate axes is 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The pitch of a screw gauge is 1 mm and there are 100 divisions on its circular scale. When 
nothing is put in between its jaws, the zero of the circular scale lies 4 divisions below the 
reference line. When a steel wire is placed between the jaws, two main scale divisions are clearly 
visible and 67 divisions on the circular scale are observed. The diameter of the wire is 

(A) 2.71 mm (B) 2.67 mm 

(C) 2.63 mm (D) 2.65 mm 


Two boys are standing at the points A and B on the ground, where AB - a. The boy at B starts 
running in a direction perpendicular to AB with velocity vı. The boy at A starts running 
simultaneously with constant velocity v and catches the other in time t then tis 


a a 
VE P ver 
(gy (уе 


у-у, үү? —у? 


Two blocks of masses т & 2т аге placed one over the other as shown 
in figure. The coefficient of friction between m and 2m is и and between 
2m and ground is ш3. If a horizontal force F is applied on upper block 
and 7 is tension developed in string then choose the incorrect 
alternative 


(A) IfF- mg, T-0 (B) If F= umg, T- 0 
(C) If F= 2umg, T= umg/3 (D) If F= 3umg, 7-0 


Space for Rough work 
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In the given arrangement pulleys and string are massless and 
frictionless and all surfaces are smooth. Find the magnitude of 
acceleration of wedge of mass M. 


M RAN NNNNNNNNNNNNNNNNNNNNNANNNNNNNNNNNNNNNNNNNNNNN 


7 Е(1-сов0) 


(One ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


In the given figure, all surface are frictionless and strings and A C 
pulleys are massless, then m 
(A) Acceleration of block B is g/2. 5 


(В) Acceleration of block Bis zero. B т 
(С) Acceleration of block wedge is zero. D 
(D) Acceleration of block wedge is g/2. 2m Wedge 


ОЛЛУЛУЛУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУУ 


The coefficient of friction between the block and plank is uand mL Vp 
its value is such that block becomes stationary with respect to 


plank before it reaches the other end. Then M 
(A) the work done by friction on the block is negative 

(B) the work done by friction on the plank is positive 

(C) the net work done by friction is negative 

(D) net work done by the friction is zero 
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7. A chain of length L and mass per unit length p is piled on a horizontal surface. One end of the 
chain is lifted vertically with constant velocity by a force P. 
(A) P as a function of height x of the end above the surface will be p(gx + V). 
(B) No energy will loss in this process. 


1 
(C) Work done by force will be 5р? + ру2і 
1 2 
(D) Loss іп energy 2 pgLv | 


8. A solid sphere of mass mis released on the plank of mass М which lies 
on an inclined plane of inclination 0 as shown in figure. There is 
sufficient frictional force between sphere and plank and the minimum 


value of co-efficient of friction between plank and surfaces is u to keep 
the plank at rest. Then 


(A) Frictional force between sphere and plank is = то 5110, when plank is at rest. 


_ 7M +2т 
(B) The value of u is ———— — (ап. 
"IM +m) 
(C) If there is no friction between the plank and inclined plane, then acceleration of plank is less 
than g sin 0. 
(D) If there is no friction between plank and inclined plane, then friction force on the sphere is 
zero. 
9. A solid sphere of uniform density and radius 4 unit is located with its 


center at the origin O of co-ordinates. Two spheres of equal radii 1 

unit, with their centres at A(-2,0,0) and B (2, 0 ,0) respectively, are 

taken out of the solid leaving behind spherical cavities as shown in 

figure. Then 

(A) The gravitational field due to this object at the origin is zero. 

(B) The gravitational field at the point B(2, 0, O)is zero 

(C) The PN ы potential is same at all points on the circle 
y«z236 

(D) The gravitational potential is same at all points on the circle 
y 4 2 -4 
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A small solid ball of density p is held inside at point A in a closed 
cubical container of side L, filled with an ideal liquid of density 4p as 
shown in the figure. Now, if the container starts moving with 
constant acceleration a horizontally and the ball is released from 
point A simultaneously, then 

(A) For ball to hit the top of container at end Q, a= 3g 

B) For ball to hit the top of container at end Q, а = 20 


(B) 
(C) Ball hits the top of container at end Q after a time t= ./L/3g¢ 
(D) Ball hits the top of container at end Q after a time t= ,/21,/3о 


A particle of mass m moves in a straight line. If vis the velocity at a distance x from a fixed point 
on the line and v? =a —Ьх?, where а апа bare constant, then 


(A) The motion continues along the positive x-direction only 
(B) The motion is simple harmonic 


(C) The particle oscillates with a frequency equal to 2 
Tt 


(D) The total energy of the particle is ma 


A sound wave of frequency v travels horizontally to the right. It is reflected from a large vertical 
plane surface moving to the left with a speed V. The speed of sound in the medium is c. 


(A) The number of wave pulse striking the surface per second is К 
с(с- V) 
v(c + V) 
v(c + V) 
(c - V) 
(D) The number of beats heard by a stationary listener to the left of the reflecting surface is 
vV 


с-У 


(В) The wavelength of the reflected wave is 


(C) The frequency of the reflected wave is 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


A barometer has become faulty because some air has leaked into the space above the mercury 
column. The height of the mercury column is 70 cm and the length of the space above the 
mercury is 10 cm. The barometer tube is then pushed further down into the mercury through. The 
length of space above mercury reduces to 6cm and the height of the mercury column is found to 
decrease to 67cm. This information shows that the true atmospheric pressure must be: 


The distance between the parallel plates of a charged condenser is d = 5cm and the intensity of 


the field E = 300 V cm". A slab of dielectric constant K = 5 and 1 cm wide is inserted parallel to 
the plates. Determine the potential difference between the plates, after the slab is inserted. (in 
volt) 


A piston weighing W = 3 kg has the form of a circular disc of radius R = 4 
cm. The disc has a hole into which a thin - walled pipe of radius r = 1 cm in 
inserted. Initially the piston is at the bottom of the cylinder. What height will 
the piston rise to if m 2 700 g of water is poured into the pipe? 


A uniform rod of length | = 1m is free to move and rotate in gravity-free space. When an impulse 
is given to one end of the rod, perpendicular to its length, its centre of mass moves with velocity 
v = 1 m/s. What will be its angular velocity (in rad/s) about its centre of mass? 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-FT-II (Paper-1)-PCM-JEE(Advanced)/20 


A pulley system is attached to a massless board as shown below. The board pivots only at the 
pivot point. A 10 kg mass M sits exactly in the middle of the board. 


M 


© 
T рэн 
If the angle Ө is 60°. The force F (іп М) necessary to hold the board in the position shown 
is 5x x , find x? 


The peak emission from a black body at a certain temperature occurs at a wavelength of 6000 A. 
On increasing its temperature, the total radiation emitted is increased 16 times. These radiations 
are allowed to fall on a metal surface. Photoelectrons emitted by the peak radiation at higher 
temperature can be bought to rest by applying a potential equivalent to the excitation potential 
corresponding to the transition for the level n = 4 ton = 2 in the Bohr's hydrogen atom. The work 


a 
function of the metal is given by T where с is the numerical constant. The value ofa 15 


found 53 x x , find x? 
[Take: he - 12420 eV- À ] 
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Chemistry PART - Il 


SECTION – A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


Which of the following ions is expected to be colourless? 
(А) Ni” (B) Mn? 
(C) Zn^ (D) Си? 


A definite mass of a monoatomic ideal gas at 1 bar and 27°C expands against vacuum from 1.2 
dm? to 2.4 dm?. The change in free energy of the gas, AG, is (В = 0.80 bar — L/K-mol, In 


2-0) 
(A) 0 (B) -64Баг-1 
(С) +84 J (D) -84J 


n a galvanic cell, the salt bridge: 

A) Does not participate chemically in the cell reaction. 

B) Stops the diffusion of ions from one electrode to another. 
C) Is necessary for the occurrence of the cell reaction. 

D) Ensures mixing of the two electrolytic solutions. 


| 
( 
( 
( 
( 


In the system, LaCl, (s)+H,O (g) + heat <== LaCl0(s) + 2HCI(g) , equilibrium is 


established. More water vapour is added to disturb the equilibrium. If the pressure of water 
vapour at new equilibrium is double of that at initial equilibrium, the factory by which pressure of 
HCl is changed is: 


(A) 2 times (B) V2 times 


(C) ES times (D) 4 times 


42 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


27. 


Which of the following information(s) is/are incorrect regarding the voids formed in three 

dimensional HCP of identical soheres? 

(A) A tetrahedral void is formed when a sphere of the second layer is present above the 
triangular void of the first layer. 

(B) All the triangular voids are not covered by the spheres of the second layer. 

(C) Tetrahedral voids are formed when the triangular voids in the second layer lie above the 
triangular voids in the first layer and the triangular voids in the first layer and the triangular 
shapes of these voids do not overlap. 

(D) Octahedral voids are formed when the triangular voids in the second layer exactly overlap 
with similar voids in the first layer. 


Consider 0.1m-aqueous solutions of two solutes X and Y. The solute X behaves as a univalent 
electrolyte, while the solute Y dimerizes in solution. Which of the following statement(s) is/are 
correct regarding these solutions? 

(A) The boiling point of the solution of X will be higher than that of Y. 

(B) The osmotic pressure of the solution of X will be higher than that of Y. 

(C) The freezing point of the solution of X will be higher than that of Y. 

(D) The relative lowering of vapour pressure of both the solution will be the same. 


Select the correct statement: 
(A) Chelation effect is maximum for five and six membered rings 
( 


B) Greater the charge on the central metal cation, greater the value of A (CFSE) 


— I 


(C) In complex ion [CoF, ІШ F` is a weak field ligand, so that A 
is low spin complex. 


(D) | СоСІ, (NH, ), (en) | complex ion will have four different isomers 


« P (Pairing energy) and it 


oct 


Roasting of copper pyrites is done: 
(A) to remove moisture (B) to oxidise free sulphur 


(C) to decompose pyrite into Cu,S and FeS (D) to remove volatile organic impurities 


Select the incorrect statement(s): 


(А) Cs” is more hydrated than the other alkali metal ions 

(B) Among the alkali metals Li, Na, K and Rb, lithium has the highest melting point 
(C) lonic mobility of Li* is maximum among alkali metal cations 

(D) lonisation potential of Li is lower than that of Na. 
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28. A sunburn prevention agent must be non-toxic, non-staining, non-volatile, reasonably water 
soluble. It should filter of the burning rays of sunlight. Given structure is one such compound: 
OH O 


HO 
which method/s for synthesis of above compound starting from m-dimethoxybenzene: 


(А) (i)Ph-COCI, (ii) dil. NaOH 

(B) (i)Conc.HI(ii) Ph-COCI, AICI, 
(С) (i)Ph-COCI, AICI, (ii) conc. HI 
(D) All of these 


29. Choose the correct statement(s) 
СН» 


М [Intermediate] ——» ? —2—» Pr oducts 


liq. NH, 
Br 
CH; 
(A) . 
is formed. 
NH, 
(B) Intermediate formed is aromatic 
СН; 
(С) is formed involving non-aromatic intermediate 
NH, 
Шы. 


The intermedaite is 


(D) 


Br 
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Select correct statement/s for structure 


CHO О OH 
5 ES 2 
He н/ СНОН 
= 
1 в 3 On 


(A) B—D-fructofuranose 
(B) a-D-fructofuranose 
(C) is a reducing sugar 
(D) is a non-reducing sugar 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. ХХ). 


31. 


32. 


An optically active substance, A, decomposes into optically active substances ‘B’ and ‘C’ as: 


A К-0.001 min! 2B4C 

The specific rotations of A, В and C are +40°, 410? and —30? per mole, respectively. If initially А 
and C were present in 4:3 mole ratio, the time (in min), after which the sample becomes 
optically inactive, is (In 220.7, In 521.6, In 722.0, In 1322.5) 


A hydrogenation reaction is carried out at 500K. If the same reaction is carried out in the 
presence of a catalyst at the same rate, the temperature required is 400 K. The activation energy 
of reaction (in kJ/mol), if the catalyst lowers the activation energy by 20 kJ/mol, is: 
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33. 


34. 


35. 


36. 


A volume of 100 ml of a liquid contained in an isolated container at a pressure of 1 bar. The 
pressure is steeply increases to 100 bar by which the volume of liquid is decreased by 1 ml. The 


change in enthalpy, AH, of the liquid (in bar mL) 


At 20°C, the vapour pressure of 0.1 molal aqueous solution of urea is 0.03 mm less than that of 
water and the vapour pressure of 0.1 molal solution if KCl is 0.0594 mm less than that of water. 
The apparent percentage dissociation of KCl in water at the given temperature is (Neglect the 
moles of solute particles in comparison to the moles of water in both solutions). 


If x and y are total number of electrons which are present in non-axial and axial set of d-orbitals 
2 


В 2х 
respectively in Ni cation of | Ni(DMG), |, then calculate value of ——. 
y 


Total energy of electron in the 1% orbit of hydrogen atom is 13.6 eV/atom. Kinetic energy of 
electron in the 1% excited state of Li™ ion in eV is: 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


If f(x)=-1+ ax + а neither touches nor cuts the curve f (x) =In.x, then minimum value of a 


may lies in 
(A) E =) (в) (ее?) 
e Je | 
(С) г“) (D) None of these 


If A(z,),B(z,),C(z,) are vertices of a triangle such that z, (88 


Е 


2|-4 


and |z, +iz,|=|z,|+|z,| , then area of triangle ABC is 


Let A = {1,2,3,4,5} and B = {3,4,5,6,7,8,9} are two sets, then the number of one-one 


functions f : A — В such that| f (i) i| € 4Vie A, is equal to 


(A) 243 (B) 120 
(C) 149 (D) 219 
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40. 


A curve is represented parametrically by the equation x = f (г) = ge ) and y = g(t)= jw ) 
а? 
a,b »0and a#1,b z1whereteR the value of zd the point where f (1) = g(t)is 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. Let Aand B are commutative square matrices of order three such that A is symmetric and B is 
skew symmetric, if C =(A+ B) (A+B)(A- B) (where X” and |х| denotes transpose and 
determinant value of x respectively), then 
(A) А-В-С-0 (B А-В-С-0 
(С) |B| =0 (D 2А-С-С! 

1 : 1 1 1 
42. ЇЇ ez et ases +— |=—and S Li he z |, then 
pur n n] 2.3 3.4 "-(п-1 
S +7 is equal to 
(А) A non-integral number (B) An rational number 
(C) A transcendental number (D) An integer 
43. f (x)is a differentiable function such that f (x) = x^ + 20) (x-t)dt , then 
0 
x x 
(A) fo) (B) fige 
2 
(C) (х) = x! +2x (D) [(£(x) -x! ax» 0 
-2 
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Which of the following is/are true? 

(A) If y= f (x)is а strictly monotonic function in(a,b)with f (x) 0, then the area bounded 
by у= /(х), ће linesx=a,x=band y= f (c)wherec e(a,b)is minimum when 

_a+b 

ШЕ 

(B) y= f (x)is a strictly monotonic function in (a,b) with /(х)ж0, then the area bounded by 


с 


the lines x=a,x=bandy=f(c) where ce(a,b) is minimum when 
2a+b а-25 
с= orc= | 
3 3 


2 
(C) If the area bounded by f(x) = uw and the lines x = 0, х = 2and the x-axis is minimum 


2 
when a=— 
3 


3 
x 
(D) If the area bounded by f (x) в 1 and the lines x = 0, х = 2апа the x-axis is minimum 


28 
when a = 
81 


Mr. A randomly picks 3 distinct numbers from the set [1,2,3,.....,9] and arranges them іп 
descending order to form a three digit number. Mr. B randomly picks 3 distinct numbers from the 
set П, 2,3,.....8} and also arranges them in descending order to form 3 digit numbers. 


1 
(A) Probability that Mr. A’s 3 digit number is always greater then Mr. B’s 3 digit number is — 
3 
1 
(В) Probability that Mr. А and Mr. В has the same 3 digit numbers is 84 
А ЭР x ‚37 
(С) Probability that Mr. A’s 3 digit number is greater then Mr.B’s 3 digit number is 56 


1 
(D) Probability that Mr. A’s 3 digit number is greater then Mr.B’s 3 digit number is 3 
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46. 


47. 


48. 


2 2 
Let PAS 1) (»*2) 
4 
the asymptotes a straight line be drawn perpendicular to the transverse axis to meet the 
hyperbola at P and P'. Again a tangent is drawn to the hyperbola at P which meet the asymptotes 
at L and G, then 


(A) PO.OP'=4 (B) PO.OP'=9 
(C) area of ACLG =6 (D) area of ACLG = 8 


=] be the hyperbola with centre at C. Now if from any point ‘Q’ on 


2 sin(sin x 2 sin x 2 sin (tan x 
1 = [aeu Г = [—]4x Г, = js. then which of the following is true 
0 0 0 
> 
> 


An ellipse whose major axes is parallel to x-axis is such that the segment of a focal chord are of 
length 1 and З unit. The family of lines ax+by+c=Oare the chords of the ellipse such that 


a,b,c are іп А.Р. апа bisected by the point at which they are concurrent and the equation of 
auxiliary circle is. 
х? + y! +2ax+2By—2a+1=0, then make all the correct alternative(s) 


(A) The equation of the auxiliary circle is x^ + y? -2x - 4y 41-20 
1 

(B) Eccentricity of ellipse if — 
2 

(С) Length of major axis are 4,3 


3 
(О) Eccentricity of the ellipse is ES 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


mo у e 


1 
2 1 intersects the curve xy — c? , in xy plane if cis equal to 


49. The line Ž 


50. If a+b+c = 4, then maximum value of ¥3a+5 + 43b +5 +-/3с +5 is equal to 
(where a,b,c ек”) 


n 
51. If K” term is the greatest term in the square а,-----.пе N,then Kis 
704 n 
52. A triangle is so placed that the midpoints of its sides one placed on the co-ordinate axes, if a, b 
х 
and с are the sides of the triangle, then the equation of the triangle is 25 2-4 БЭЭ" 1 where 
ХУ & 


a+b +c =k (xÈ +y? + а), then the value of kis 


53. The value of tan1° tan 2? + tan 2° tan 3? +....... + tan 88° tan 89? is equal tocot? 1° п, where 
nis a two digit number ab, then the value of b —ais 


54. All the three vertices of an equilateral triangle lie on the parabola y — x^ , and one of its sides has 
a slope of 2. The x-coordinates of the three vertices have a sum equal to P where p and q are 


relatively prime positive integers. Find the value of (q-p) 
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Physics PART -| 
SECTION – А 

1. А 
Sol. 4-2-(0.01х67)--(0.01х4)тт 

d =2.71mm 
2. D 
Sol. a^ tvt = у? 

pd К 

а 
t = 


2. 2 
АГА? 


3 С 


Sol. Tension in the string will always be zero. 
4. B 
Sol Е-Есовф- Ма 
F (1-cos 9) 
а = ——— — ———- towards left. 
a 
5. AC 
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Sol. 


Sol. 


Wedge will not move since net horizontal force on the wedge is zero. 
For block B T =ma 
mg-T=ma> a=g/2 


ABC 
Friction on block and it’s velocity are opposite, hence work is negative. 
Friction on plank and its displacement are in same direction, hence work is positive. 


ACD 

P = weight of the vertical part + force required to provide momentum to the part which is being 
lefted per unit time 

Hence, 


(Svdt) у 
dt 
P= | gx v! | 


Р-бох- 


ABD 


ACD 
Due to symmetrically placed cavities field at center will be zero and potential at equidistant points 
from center on y-z plane would be equal. 


ACD 
Buoyant force should be towards point Ө. 
BC 
v’ =a—bx 
Differentiating w.r.t. x 
2vd 
жел 
dx 
а: ЕК 
E = —bx > тойопіѕ SHM 
Comparing with 
d?x 5 
=o —0 X 
dt 
Vb 
fas 
2П 
АВС 


+V 
Frequency observed by wall f'=v с 


(moving observee) 


=number of pulse striking persecond 


с С-У 
Frequency of reflected wave f"=f' =y 
quency f Ете. DET 
C C+V 
Wavelength f"=f' -у 
gth f у С-У 
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SECTION - C 


13. 00074.50 
Sol. Pressure of air above Hg column 


B -В,-70 cmof Hg 


P = MT = 74.5cm 


14. 01260.00 
Sol. Potential difference without introducing the slab is given by 
Vo = E x d = 300 x 5 = 1500 volt 


The capacitance Cg is given by 


Co = SoA _ А farad 
d 0.05 
єр A= 0.05 Со (1) 
when the slab is inserted, the capacitance C is given by 
C= seo where t = thickness of slab 
d-t+t/K 
0.05C 25C 
0.04 + — 
Now Co Vo =CV 
Co x 1500 = 2908 xV 
21 
or V= T = 1260 volt 


15. 00010.00 
Sol. Агеа of the piston = x (R2 — г2) 
Pressure on the base = pg (H + h) where 
p = density of water. 
Also pressure on the base 
СУ + m)g 


mR? 
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(W+m)g 
mR? 
(W + m) 
лВ р 
Considering the equilibrium of the piston 
Upward thrust = weight of the piston 
n(R2 — г2) Ogh = Wg 


горд (H +h) = 


=> H+h 


П- о аг TI (ii) 
From (i) and (ii) 
_W+m _ W 
mR°p m(R* -r?)p 
2 
>H= 3 m-W Ы 5 
TR p R*-r 


1 
nx4? x107* x1000 


PNE 
-107- = a : 
(4° -1°)x107 


=10cm 


>H 


16. 00006.00 
Sol. By linear momentum conservation impulse (J) = mV. 


A 
By angular momentum conservation, angular impulse = J 5 = [0 


So А irs EO Еле Же Oe 
2 21 mA? 
2 ME LRL. 
12 
17. 00005.00 
Sol. Ї 
[M] 
ө 
" 
-— —34 - 
For equilibrium 
A 
Ме —|=|2F |1 
Meži- pr 
=" M asy 
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18 00003.00 


Sol. From Wien’s displacement law and Stefen Boltzman law the wavelength of the peak radiation is 
halved. 
So, 2 =3000A 
са 44141 
A 100 [4 16 
Жу ДЕ 
A 100 
12420 а 65 
3000 100 
-2 24.14-2.55 21.59 
100 
æ = 159 = 53x 
ЖЕЗ 
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Chemistry PART - II 
SECTION - A 
19. C 
Sol. Fully filled d-subshell is colourless in nature. 
20. D 
Sol. AS = RIn 2 
Vi 
AH =0 
AG = AH -TAS 
21. A 
Sol. Salt bridge does not participate in chemical reaction. 
22. C 
23. CD 
24. AB 
Sol. Solute X will dissociate into the solution so i»1. 
25. ABD 


Sol. [CoF, | is a high spin complex. 


26. ABCD 
27. ACD 
Sol. Due to the more cohesive energy in Li, it has highest melting point among alkali metals. 
28. BC 
Sol. 0 
C 
OCH, 27 0 он 
C 
= sone НГЕ HI > 
AICI, 
OCH; 1 OH 
OCH, “02 i 
р. HI 
OH 


oo 
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29. AB 
Sol. CH3 CH3 
——_> 
228 NH3 
Intermediate product 
30. AC 
Sol. This is B-D- fructofuranose and a reducing sugar. 


SECTION- C 
31. 00500.00 


32. 00100.00 
Sol. K = Ae "7 


33. 09900.00 
Sol. AU =q tw 


For adiabatic process q = 0 

AU =w 

AU = PAV =-P(V, -V,) 

AU =-100(99-100) = 100 bar mL 
Now AH = AU +A(PV) 

АН =100+[100x 99-1100] 

AH = 9900 bar mL 


34. 00098.00 


Sol. T =20°C 0.1m solution of urea AP=0.03mm 
КСІ > 0.1m AP=0.0594 
ёр =X, > 0.1moleinlkg 
0.00 01 

P 0.14 55.5 
p= 0.03 x 55.65 — 16.695 
0.1 
АР | 
P = іХ р 
ге i[0.00179] 
16.695 
i=1.987 
35. 00036.00 
36. 00030.60 
22 22 


So. КЕ=13.6х—- шыта ee. 
n 
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Mathematics PART -IlI 
SECTION - A 

37. A 

Sol. 


Sol. 


1 : 
=> x = —at point of tangency 
a 


—Ina+l 


ieee 
a 


Let f(a)=a+Ina=0 
1 1 
ZEE t 
e' Je 


C 
| + |= |+ 


=a>a+lna=0 


=> Z,,1Z,,0 are collinear 
— arg(iz,) = arg с, 
££ 
-і 

= j= 2-2. arg асо. 

Z3 T 4 Z3 T 4 2 
and |z; – z,|=|z, — zıl 
= AC = ВС,АВ? = AC’ + ВС? 

5 5 Sec 2 

=> АС =—=;A= АЛСЫН ааа ы; 


1 
(27 24545 


me = (1-i)z, =z,-iz, 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol: 


42. 


Sol: 


43. 


Sol. 


D 
/(Ә-а(д-/(0--/(0--0 


22 {f (t ) is опе — one function} 


1-0,х-у-1 
1 2,2 
228 апа = 3 
dx x dx 
2 
atx 1,3. =2 
x 


=A+B 
Now C! =A’ +B’ = A-B 
C+C =2A 


9 
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lim 1, =10- 7° 


BCD 
f (x) =x + fers (хг) 
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sep (x)= xe" ejes (г) 


Differentiate with respect to х, we get /'(х) = x^ + 2x 
=) + x, also f (0) =0 

=>c=0 

ORe 


44. AC 
Sol. Obvious 
45. ABC 
8 8 8 
С.С, – С 
Sol. | When 9 is пої included ENDE ER 


*C,?0,- C, 37 


and required probability is =—+ = 
3 22С,5С, 56 
46. AB 
Sol. By property: PQ - P'Q =b’ and area of ACLG = ab 
47. ABC 
л  Sinx, | : 
Sol. тулат ы decreasing and sin x « x « tan x 
x 


sin(sin x) 3 sinx | sin (tan x) 


sin x x tan x 
= eee One ae 
48. ABC 
Sol. a,b,cin А.Р. so line concurrent at (1,-2) 


г. Centre of auxiliary circle (—е,— f ) = (1, —2) radius of circle = 2 


Length of major axis 2 4 — 2A 


1 1 2A 
piece. 42210 
SP SQ B? 
>B=/3 
1 
Hence, e =— 
2 
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SECTION - C 


49. 00005.00 
Sol. Putz = Qin the given equation x = Sand у= 1 


—512c? 


50. 00009.00 


So. Let V3a+5 = x, 3b £5 = y, 3c +5 =z 
(x yz) sax e ЭХ) 
51. 00008.00 


So. Let f (x)= 2 ІСТЕ 


70-2” 


70— x? 
(70-42) 
So f (x) increase in (0,70 and f (х) decrease in (/70,®) 


So, greater term may be a, or a, 


But ®% >1 
а, 
к= 8 
52. 00008.00 
Sol. A 
F(0, 0, 24) Е(0, уі, 0) 
B с 
D(x,, 0, 0) 


Let the intercept of plane on the axes be 
(x,,0,0),(0, y,,0),(0,0, &) 
So, equation is e cure. -1 

Хо» a 


ЧЕК 


ВС and ЕЕ-1ВС-4(У 40-40 
Similarly 4( x? + у) EE and A(z; +x;) р” 
—a +b? +c? =8(х2+ у +) 

->К-8 


53. 00001.00 
tan 2- tan 1 


sa no) =e 
1+tan2-tanl 
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tan2—tan1 
> tan1° tan 2° = 41an] (Similarly) 


tan 1 


54. 00008.00 
So. t +t, =2 
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General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none ofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -11n all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I 6 5 or 6 statements in LIST-II. The codes for 
Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. In a large room a person receives direct sound waves from a source 120 m away from him. He 
also receives waves from the same source which reach him, being reflected from the 25 m high 
ceiling at point half way between them. For which wavelength will these two sound waves 
interfere constructively? 

(A) 10m (B) 5m 
(C) 8m (D)4m 


2. 4 moles of an ideal gas having у = 1.67 are mixed with 2 moles of another ideal gas having 
y = 1.4. Then which of the following is not the equivalent value of у for the mixture. 
(A) 1.54 (B) 2.34 
(C) 1.23 (D) 1.87 


3. Length of a horizontal arm of a U-tube is | = 21cm and ends of both C) 
of the vertical arms are open to surroundings of pressure 
10500 Nm”. A liquid of density p =103 kg m-^3 is poured into the 
tube such that liquid just fills horizontal part of the tube. Now, one 
of the open ends is sealed and the tube is then rotated about a 
vertical axis passing through the other vertical arm with angular 
velocity @ = 10 radians/sec. If length of each vertical arm be a= = [E==== 5555555555254 
6 cm, calculate the length of air column in the sealed arm. -— v — — 
(A) 5ст (B) 4cm 
(C) 7cm (D) 8cm 


a=6cm 


4. In the given circuit the value of m is varying. The correct X 
statements about the circuit are * 
(А) The condition for maximum current flowing from xis m 22. 


V 
(B) The maximum current is —— mr mr 


Jer. ү 
(C) The condition for maximum current flowing from xis m = 52 : 
3V (r/m) 
(D) The maximum current S 
r 


Space for Rough work 
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А 4gF capacitor is given 20uCcharge and is connected with an 4рЕ 2р8 
uncharged capacitor of capacitance 2uF as shown in figure. When гонсЇ | | 
switch S is closed. Ёс | | 
. 40 ын € 
(A) Charged flown through the battery is aa | ps 
| e- 
|! 


(B) charge flown through the battery is 2 рс 
(С) Work done by the battery is ab 


(D) work done by the battery is a 


A coil in the shape of an equilateral triangle of side 0.02 m is 
suspended from vertex such that it is hanging in a vertical plane 
between the pole-pieces of a permanent magnet producing a 
horizontal magnetic field of 5 x 10-2Т. Current in loop is 0.1 A. Then: 


(A) Magnetic moment of the loop is 4/3 x 10? A — m? 
(B) Magnetic moment of the loop is 1x 10 ^ A— m? 
(C) Couple acting on the coil is 54/3 x107 № / m 

(D) Couple acting on the coil is V3 x10” N -m 


) 
) 


Space for Rough work 
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7. In a cylindrical region of radius H, there exists a time varying magnetic field B 
such that E = k(» 0). A charged particle having charge ад is placed at the 


point P at a distance d (> R) from its centre O. Now, the particle is moved in 
the direction perpendicular to OP (see figure) by an external agent upto infinity 
so that there is no gain in kinetic energy of the charged particle. Choose the 
correct statement/s. 


2 


k itd - 2R 


(A) Work done by external agent is 


ал В: 


(B) Work done by external agent is k if d 2 4R 


2 


k itd AR 


ЛК 
(С) Work done by external agent is 4 


2 


алк 


(0) Work done by external agent is k ifd=6R 


8. The radius of curvature of the left and right surface of the Air 
concave lens are 10 cm and 15 cm respectively. The radius Water 
of curvature of the mirror is 15 cm Glass (n= 4/8) 
(A) equivalent focal length of the combination is -18 cm (n- 3/2) 4 
(В) equivalent focal length of the combination is +36 cm 
(C) the system behaves like a concave mirror 
(D) the system behaves like a convex mirror 


Space for Rough work 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (III) and 
(IV) and List-Il has Six entries (Р), (О), (В), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Ill and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Consider a circuit shown in figure. 


A e unknown èF 


C 20 D 40 Е 


List – I List - Il 

) Current through A — B (P) | Zero 

І) | Voltage across А-В (Q) | 12V 
) | Current through B — F (R) | 4A 

( 

( 

( 


IV) | Voltage across B- F ) | 2А 
Т) | 4V 
) | 8V 


9, If unknown box contains a resistor of 4€) : 
(А) I> S, I> U, II P, IV >P 


(B) I—S, IIO T, Ш S, IV О 
(C) I>R, I > U, ШУ В, IV >T 
(D I>S, I >P, IIIS, IV >U 


Space for Rough work 
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10. If the unknown box contains a 2uF capacitor then in steady state: 
(А) IP, П >Р, Ш Р, IV>Q 
(B) I—5 P, II T, II— P, IV > О 
(C) IOR,II—U,IIR,IVT 
(0) I—S, I> T, Ш 5, IV О 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Consider a conducting sphere as shown in figure. 


A 
Bri лалы. 4 
(ШЕ 2а 
C 
Radius of sphere = a = 
List — | gives the four points. 
List — Il gives the values for potentials. 
List — I List – Il 
(1) А (Р) | Zero 
II B Q US 
0) Qi 4лє, За 
ш) |с (В) 28 
ш іле, a10 
ї 4 
IV) 10 5 S KETA 
МУ) 5) 4z&, 2a 
1 4 
Т —— 
(1) 4лє, За 
(U) | None of these 
11. If list — Il gives the potential due to all changes then: 


(A) Т> P, П 0, Ш Р, IVP 
(B) I> U, I> U, M >R, IV >S 
(C) I— P, П Р, ШР, IV >P 
(D) I> Q, TR, Ш U, IV >P 


Space for Rough work 
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If list — Il gives potential only due to surface charge (on the surface of the sphere), then: 
(A) I>R, >S, Ш В, ГУ > о 


(B 10, ПР, ШТ, ІУ >0 
(С) I5 P, IS P, Ш» В, ІУ Q 
(D I R, I2 Q, IIIS T, IV 0 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


13. 


A positively charged particle starts at rest 25cm from a second positively charged particle which is 
held stationary throughout the experiment. The first particle is released and accelerates directly 
always from the second particle. When the first particle has moved 25cm, it has reached a 


velocity of 102 m/s. The maximum velocity (in m/s) that the first particle will reach is 10x x, 
find x? 


Consider the circuit shown in figure. With switch S, closed 22: 22 P 
LJ © LJ 


and the other two switches open, the circuit has a time Si | S, | S, 
constant 0.05 sec. With switch S, closed and the other | gram | AWW 
two switches open, the circuit has a time constant 2 sec. L | | R 


With switch S,closed and the other two switches open, | 
the circuit oscillates with a period T. Find T (in sec). 
(Take x? 210) 


In a slow reaction, heat is being evolved at a rate about 10mW in a liquid. If the heat were being 
generated by the decay of Эр, a radioactive isotope of phosphorus that has half-life of 14 days 
and emits only beta-particles with a mean energy of 700KeV. The number of ЭР atoms in the 


liquid is Ах77х10 find a: 
[Take: In2 = 0.7] 


Space for Rough work 
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An old record player of 10 cm radius turns at 10 rad/s while mounted 
on a 30° incline as shown in the figure. A particle of mass m can be 
placed anywhere on the rotating record. If the least possible 
coefficient of friction и that must exist for no slipping to occur is ш, 


find 24/341 . [Таке g = 10 m/s?] 


Two long straight wires of telephone circuit inside a house are coplanar 


with and run parallel to a third long straight conductor that carries a 
currenti =1,Sin ot. The wires are at a distance of d, and d, from the 


conductor. The conductor induced a noise in the telephone circuit. The 


rms voltage per unit length of this induced emf is x x5 , find x? Express 


242. 


your answer іп uV. Take d, -24,,1, = Tg e = 50 rad/s 
n 


Figure shows a spring attached to a 2.0 kg block. The other end of 
the spring is pulled by a motorized toy train that moves forward at 
constant speed 6.0 cm/s. The spring constant is 50 N/m and the 
coefficient of static friction between the block and the surface is 
0.60. The spring is at its natural length at t=0s when the train starts 
to move. When does the block slip (express your answer in 
second)? 


Space for Rough work 


2kg 


> 
2-2 
Yd, y 
I, sin ot 
6cm/s 
7% 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


Which of the following statement(s) is/are correct? 
(A) Sodium bicarbonate is more soluble than sodium carbonate 
B) Sodium hydroxide is known as caustic soda 


(B) 
(C) Mg" ions are precipitated with the addition of МН,ОН in the presence of NH,CI 
(D) CaO, is less stable than MgO, 


Froth floatation: 

(A) is a physical method of separating mineral from the gangue 

(B) is a method to concentrate the ore depending on the difference in wettability of gangue and 
the ore 

(C) is used for the sulphide ores 

(D) is a method in which impurities sink to the bottom. 


Which is/are correct statements? 
(A) LiCl is more soluble in polar solvent (water) than NaCI 


(В) К fumaric acid is more than К, of Maleic acid 
(C) The О-О bond length in О, [AsF, | is shorter than KO, 
(D) 


D) In CF, = C = CF, molecule all the four fluorine atoms are in the same plane. 


Which of the following statement(s) is/are correct? 
(A) The coordination number of each type of ions in CsCl crystal is 8. 

(B) A metal that crystallizes in BCC structure has a coordination number of 12. 
(C) A unit cell of an ionic crystal shares some of its ions with other unit cells. 
(D) The length of the unit cell in NaCl is 552 pm. (r = 95pm,r 


CI 


= 18 1pm) 


Ма" 
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23. Which of the following relations(s) is/are true for alkaline solution? 
K 
(A) pH > m (B) pH» pOH 
pK 
(C) pOH « ЭН (D) pH < pOH 
24. Which of the following are characteristics of thermosetting polymers? 


(A) Heavily branched cross linked polymers 

(B) Linear slightly branched long chain molecules 

(C) Become infusible on moulding so cannot be reused 

(D) Soften on heating and harden on cooling, can be reused 


25. Select the correct statements about Ag*/Ag electrode. 
0.059 
(A) Epp . E. | NES log[Ag"] 


(B) Addition of CN” in Ag" / Ag electrode shows a decrease in the value of Epp 


Agt/Ag 


(C) Addition of CN” in Ag" / Ag electrode shows a increase in the value of Eo, 


Ag/Agt 


(D) Addition of CN” in Ag* / Ag electrode shows a decrease in E), and an increase in 
0 


RP 
Agt/Ag 


26. Mixture of Ph-CHO 8 HCHO is treated with NaOH then Cannizzaro reaction involves: 
(A) Oxidation of HCHO (B) Hydride transfer from HCHO 
(C) Oxidation of Ph- CHO (D) Reduction of Ph- CHO 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (1), (Il), (III) and 
(IV) and List-Il has Five entries (P), (Q), (R), (S) and (T). FOUR options are given in each Multiple Choice 
Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition asked 
in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


27. 


28. 


List — I List - Il 
( | Zero dipole moment (P) | BeCl, 
(1) | Bond angle 180° (Q) | CIE 
(Ill) | Paramagnetic (В) | СО" 
(IV) | Polar (S) | PCLE, 
(D | NO* 


Which of the following represent the correct combination? 
(A) I> P, IIS, ШК, IV >Q 


(B) I> P, I >R, Ш $, IV >Q 
(C) I— S, I> P, Ш S, IV — T 
(0) I—S, IIO S, III R, ІУ >P 


Which of the following represent the incorrect combination? 
(A) ІР, П Р, ШЕ, ІУ Т 


(В) I> R, I >S, Ш Е, ІУ >T 
(С) I>S, IIO P, ШЕ, ІУ >T 
(D ІР, П Р, Ш К, ІУ > о 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


List – 1 List – Il 
() | PCl;(g)——PCl,(g)+Cl,(g) | (P) | К >К, at 300K 
(1) | 2NO,(g) = =N,0, (g) (Q) | K, « K, at 300K 
(ш) | H,(g)+1,(g)—— 2HI(g) (В) | P is increased, reaction moves to right side 


LA Inert gas added at constant volume, 
(IV) N,(g)+3H, (в) 2NH, (8) (S) equilibrium will not be affected 


Inert gas at constant pressure, equilibrium 


(7) | will shift right 
29. Which of the following represent the correct combination? 
(A) I> P, I> Q, Ш 0, IV >R 
(B) I >Q, H> R, Ш S, IV >T 
(C) I> P, I >Q, Ш —5 S, IV >R 
(D I T, II— P, Ш Q, IV К 
30. Which of the following represent the incorrect combination? 


(A) I> P, II^ О, IIIA S, IV >S 
(B) I> S, II Q, III S, IV >S 
(С) I—5Q, II Q, Ш S, IV >R 
(D I T, I >Q, II 5, IV >R 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


31. One mole of nitrogen gas at 0.8 atm takes 38 seconds on diffuse through a pinhole, whereas one 
mole of a compound of xenon with fluorine at 1.6 atm takes 57 seconds to diffuse through the 
same hole. Calculate molecular weight of the compound. 

32. Calculate A , Н? (magnitude only) for chloride ion (aq.) from the following data: 


5H. (2) Ch (s) —HCl(g) | ^,H?--924KkJ 


HCl(g)* H,0(4) э Н,0 (aq) СГ (aq); AH? = —14.8KkJ 
^,H?of H* (aq) - 0.0kJ 


33. K,, of PbBr, (Molar mass = 367 ) is 3.2х107. If the salt is 80% dissociated in solution, calculate 
the solubility of salt in g per litre. 


34. How many moles of CO, will released when following compound is heated 
O 
HOOC 
COOH 
HOOC COOH 
O 
35. Examine the structural formulas of compounds given below and identify number of compounds 


which show positive iodoform test. 
о O Q о 2. 
. j . H E 2 ) 
О 
о о о 9 
6. OL „АА. 
о 


36. Calculate the value X —Y , for XeOF,.(X=Number of o bond pair апа Y=Number of lone pair оп 
central atom). 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


Let A,,A,,....,A, be a regular n-sided polygon inscribed in a circle, three points A;, A;, A, are 
randomly chosen, where 1, j,k are distinct integer between 1 and n both inclusive. Denote by Pn 
the probability that the triangle А,А,А, is obtuse which of the following statements is/are true: 


1 1 
(A) Ps equals 2 (В) P10 equals 2 


2 9 
(C) P10 equals 3 (D) Рі equals 13 


The equation —7x+2sin x = 0 has: 


5 


(A) One positive root (B) One negative root 
(C) None of the root Є(-1,0) (D) Three real roots 


л л 
Let x, у, 2 be real numbers with шаг such that „ша: and let 


P = cos x.sin y.cos z, then: 


2443 
8 
24413 
4 


1 
(A) minimum value of Р is 8 (B) maximum value of Р is 


1 
(C) minimum value of P is 1 (D) maximum value of P is 
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15 AITS-FT-II (Paper-2)-PCM-JEE(Advanced)/20 


The equation of two lines making an angle 45° with a given line az+az+b =0 (where “а is а 
complex number and b is real) and passing through a given point c (c is a complex number), 
is/are: 


(A) МЕНЕ (py as ык; 
a a a a 

(C) ЕЗ (D) 2%с ;2-€ | 
а а а а 


If the equation [x -9- р” -5 = |À — 5| has infinite solution, then Д is: 

(A) 9 (B) 1 

(С) 4 (0) 2 

Five circles S, = 0,1 —1,2,3,4,5 have centres respectively at 
С.(0,0),С,(2,2),С,(6,10),С,(1,-2),С,(4,-3) and the line y = mx+c is common 
tangent to all five circles such that С), C,, C, lie on one side and С,, С; lie on other side of the 
tangent it is given that the sum of radii of S, =O and 5, = 0 is equal to radius of 5, = 0 and 


also sum of radii of S, = 0 and S, = 0, is equal to the radius of S; = О , then: 


(A) т-с (B) m+c=0 
(Сут tc =2 (0) |r| = [e| 
2bc =a с? b* 
I^ gc? 2ca - Б? a |= (а? +b? +c? + кабс) - then k is equal to 
b? a 2ab- с? 
(A) 2 (B) -2 
(C) 3 (D) -3 
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о © 1 А, 2 
44. If bins ағд = where a > 1, then possible values of 2 тау be: 
ico jo d d^ (a-1) (a1) 
(A) 1 (B) 2 
(C) 3 (D) 4 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (III) and 
(IV) and List4l has Five/Six entries (P), (Q), (R), (S), (T) or (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Ill and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


If e: and ee are the roots of the equation x^ — ax + 2 = 0 , then there are same expressions given 
in the list — | whose values are given in list — II below: 


List — 1 List — Il 
If ei and e» are the eccentricities of the ellipse and 


(I) | hyperbola respectively, then the possible values of “а” | (P) | 5 
is/are 

\ If both e: and ег are the eccentricities of hyperbola then the (Q) 5 

0) possible value of a is/are 2 

(1) If e1 and e» are eccentricities of hyperbola and its conjugate (R) | 6 


hyperbola, then the possible values of a is/are 

If e1 is the eccentricity of the hyperbola for which there exist 
infinite points from which perpendicular tangents can be 
drawn and ez is the eccentricity of the hyperbola from which (S) 2/2 
no such points exists then the possible of 'a' is/are 


45. Which of the following is the only correct combination? 
(А) IV > QS (B) П > РКЕ 
(С) I> PR (D) M> о 
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46. Which of the following is the only incorrect combination? 
(A) I> QS (B) П > РКЕ 
(C) I PR (D) IV > PR 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


3P 
The equation of the ellipse with area 2 passing through the point of intersection of x? + 4y? =4 and 


3 
x—1=0 , having x-axis as its major axis and eccentricity equal to E ЯС 


ах? -2їху-Бу”-28Х-2/у-2-0. There are same expressions given in the list — | whose values 
are given in list — II below 


List -l List — 11 
() (4 (Р) |0 
(Il) | b (Q) |1 
(Ш) | 2h+f (R) | -1 
(IV) | & (S) | 4 
(1) | 6 
(9) | Jo 
47. Which of the following is the only correct combination? 
(A) ПЭР (B) П->5 
(С) I5 T (D I—R 
48. Which of the following is the only incorrect combination? 
(A) IV > U (B) III — P 
(C) П->5 (D) IQ 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


49. Mr. A lists all the positive divisors of the number м(2010): and selects two divisors from the list 
then the probability that exactly one of the selected divisors is perfect squares is: 


-x| 


(х-3)х (х-4) (17-х) 
50. If шен теті ӘКЕ ар 0 then no. of integers x satisfying the inequality is: 
4-х (-х +х- 1) (|x| -32) 
51. Let f be real function defined on R (the set of real numbers) such that 


Ғ(х)-100 (x - 1)(x 2) (x — 3)?.......(х 100)? for all x e R. If gis a function defined on 


R such that [ e/ "dt =| g(x —t)dt - 2x +3, If some of the all the values of x for which g(x) has a 


a 0 


A 
local extremum be 4. then find 2) 


52. Let z,,z, and z, be complex numbers such that|z,|=|z, | - | - Iz, +z, +2,| =2. 1f 
Ёл —z,|=|z,-z,|and Z, #Z,. Then find the value of |z,+z,||z,+z,| : 


53. If lim ЫП - 29 = 5A ; find the value of A. 


хэ11- х 1-х 


54. LetH ЕТЕ VEI DT | 


п 27 7 ———— then the value of (T,+T,+T,+...+0) is: 
2 3 n (n- DH,H, , 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
ЅЕСТІОМ – А 
1. АВ 
Sol. As shown in fig. for reflection from the ceiling 
Path SCP = SC + CP = 28C 


[as Zi = Zr, SC = CP] 


path SCP = 24/602+252 = 130 т 


So path difference between interfering waves along paths SCP and SP 


Ax = 130-120 = 10 m 


С 
77272 


111 


5 дох» Р 
Source Detector 


Now for constructive interference at P 
Ax=na, іе. 10=na 


or A= ш with n = 1,2,3........ 
n 


i.e. A = 10m, 5m, (10/3) m and so on 


2. BCD 
Sol. Let, 
Cy’ = molar heat capacity of the first gas, 


Cy” = molar heat capacity of the second gas, 
Oy - molar heat capacity of the mixture, 
and similar symbols for other quantities. Then, 
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y= Ов 1.67 
Cy 

and 

Ср = Су +R 

This gives 


Cy’ = 3/2R апа Cp’ = 5/2 R. 
Similarly, y = 1.4 gives Сү” = 5/2R 
and Cp" = 7/2R 


Suppose the temperature of the mixture is increased by dT. The increase in the internal energy of 
the first gas = n4 Cy'dT. 


The increase in internal energy of the second gas =noCy ат. 
Thus, 
(пч + na)CydT = nyCy dT + noCy ат 
ШС +п›Су 
or, Cy = Cms (1) 
iiis за, 
ВЕЕ ааа ш +R 
_ m(Cy +R)  nj(Cy +R) 
i n, * n, 
1 2 
From (1) and (2), 
_ Cp B uto +n,Cp 
Кта agen 
du? Ran R 
E -2-3- 2 = 1.54 
4x—R+2x—R 
2 2 
3. A 
Sol. When tube is rotated, liquid starts to flow radially outward and air in sealed arm is compressed. 
Let the shift of liquid be x as shown in figure. 
(2 
i а-х 
| Р 
LA 1-1 
Tx, (@-x XB 


Let cross-sectional area of tube be S. Initial volume of air, Ур = Sa and initial pressure 


Po = 10500 Nm? 
Final volume, V = S (а – x) 
В Ур, _ Руа. 


Final pressure, Р = = 
V (a — x) 
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Poa 
(а- x) 
Centripetal force required for circular motion of vertical column of height x of liquid is provided by 
reaction of the tube while that to horizontal length (I —) is provided by excess pressure at B. 
Force exerted by pressure difference is 
F4 = (Рв Рд) 5 = (Po - Ро) 


s-| К 22 


or Pressure at B, Po = P + xpg = + Xpg 


(а-х) 

Mass of horizontal arm AB of liquid is, 
т= 5 (1-х) р 
Radius of circular path traced by its centre of mass is г = х + x 5 Е Е 5 =) 
-. Centripetal force, Fo =maor 
But Fo = Fy or 
P, 
S p( юа =1—2 + xpg} S 
2 (а-х) 


or x=.01m=1cm 
-. Length of air column in sealed arm=(a — x) 


= 5 ст Ans. 
BC 
2 
Current J LL ME 
(m +2)r 


On maximizing m= 42 


pj 
max J2r 
BC 
q 1 
-4-14-20)-10 
475429) 
4 -а 4-20 
-4 
4uF 4uF 
| 
10у 


а+24—40=40иС 


3 - 804€ = q- uC 


Charge flow — ши 20 = 2) ИС 
3 3 
©, апету = 510 = 2 
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Sol. 


Sol. 


AC 
Magnetic moment =IA 


Torque =mxB 


ACD 

Electric field at distance x from the center (outside the region) is given by 
kR? kqR? 

E=— > force required F = 4 
2х 2х 


Take line integral of dot product of force and displacement along a straight line from point Р of 
infinity. 


AC 
1 
Р, glass 221 12 
Р, water — 22. 
"45 
P o Е 2 
15 
Pain = As + P; 


_2 4 2 -10 -l 

12 45 15 180 18 

F combination = 10cm 

Focal length is negative hence it behaved like a concave mirror. 


B 

It box contains а 4Q resistor equivalent resistance = ЗО 
Current / = 4A equally divided in both branches 

P.d. across AB=2x2=4V 


A 

In steady state current through upper branch = 0 
12 

I2— 22A 
6 


P.d. across AB=4V 


C 
Potential at every point on sphere = 0 


A 
Potential due to surface charges at any point on the sphere - - potential due to point charge q at 
that point. 


SECTION - C 


00002.00 
m Ка,4: 


1 
Using conservation of mechanical energy zm(1042) = 
2 2x (25cm) 
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16. 


Sol. 


Sol. 
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Ї jy К44, 


max 25cm 
V2, =2x (102) 
V ax = 20m/s 


00002.00 

t, - RC 

т, = R 

=> ШС = 1, =0.1sec 


=> Т = 2л-/1.С = 2л + = 25ес 

00002.00 

Heat 700510" 1.610792 = 105107 
t 


dN 10! 1 10" 


z 4 = = AN 
dt 10 7x16 112 


12 
_ m2 ‚ = 14x86400%10 тэ?" 
14 х86400 11.21n2 
00006.00 


f > mgsin0 + mrw? 


пр sin Ө + mrw 


UN 


i. mgcos0 > mgsinO + mrw? 
2 


or u 2 tan 0 + 


gcos0 
00004.00 
dọ = Во х1ах 
2nx 


$- | fe 
2n d, 


= = ын х1,0 cos wt 
dt 2л d, 
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цэ. ey бө 
TIE d, 74/2 
| 4nx107 242 50 


x lxIn 2x ——x 


2n ш2 59 


18. 00004.00 
Sol. The block slips when the static friction force reaches its maximum value 


f. = Hn = img .This occurs when the train has moved 


f 0.60) (2.0kg )(10m/s? 
Ax ба _ umg _ (060) (2.0kg)(L0m/s") 


= 24cm 
k k 50N/m 
The time at which the block slips is 
Ax 24cm 
v  6cm/s 
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Chemistry PART - II 
ЅЕСТІОМ – А 
19. BC 
20. ABCD 
Sol. Froth floatation method is used for the sulphide ores. 
21. ABC 
Sol. LiCl has more covalent character than NaCl 
22. ACD 
Sol. А metal that crystallizes in BCC structure has a coordination number of 8. 
23. ABC 
Sol. For alkaline solution PH>POH 
24. AC 
Sol. Fact 
25. ABC 
Sol. Ag) +e — Ag(s) and AgCN(s) 
26. ABD 
27. A 
28. B 
29. C 
Sol. Inert gas added at constant volume, equilibrium will not be affected. 
30. C 
Sol.  Kp-K,(RT)" 
SECTION - C 
31. 00252.00 
n M, P 
Sol. --- |---х-- 
Г, М, P, 
Ог п, х b = M, x В 
1 Ny M, P, 
Or 1,57 [M 08 
38 1 V28 1.6 
М = 252 
32. 00167.20 
1 : 
Sol. 5 Ha(8)+(Aq) > Н" (aq); АН 0 ies earn er (i) 


A € — IM — € € M — M M MÀ € 
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33. 


Sol. 


34 


Sol. 


35 


Sol. 


36. 


Sol. 


5H ()* 5 CL (s) > HC (s): AH? = 92 AKJ......... (а) 
HCl(g)* H,O(I) — HO (aq)+Cl (aq); | AH =-74.8kJ .............. (iii) 
By inspection method: Eqs.(ii) + (iii) — (1) reveals that 

5 Ch (a) «(4a)» Cl'(agy АН--1672М 

i.e. Heat of formation of Cl” (aq) = —167.2kJ 


00019.17 
Let solubility of PbBr,is S mol litre 


PbBr, (s) + Aq = PbBr, (aq) = РЬ? +2Br7 


Sx80 28x80 


1 


100 100 
Since, PbBr, ionises to 80% only. 
2 бар; 
Now — K,-|Pb^ || Br | 
2 
5 EE 2040 
100 100 
S = 0.025 mol litre” 
= 0.025x 367 g litre ' 
= 19.175 g litre! 
00003.00 
О О fe) 
HOOC HOOC 
COOH = — 
HOOC COOH HOOC COOH HOOC 
О О О 
00006.00 


These compounds will give iodoform test 
о о о О Т 
E 
H 
о 
о о 
| m M 
о 


00004.00 
XeOF, 
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Mathematics PART - III 
SECTION- A 
37. AD 
"С, а А 
Sol. Required probability = =e \ is even) 
3 
“С, Жш 
And if n is odd 
КЕ 
38. АВС 
Sod.  f'(x)- = --7-2совх<0УхеВ 
(х+1) 
i A 
-41 0 т 
х=—1 
39. AB 


So. P= jo x(sin(y + z)*sin(y-z))2 2 cossin (y+ 2)- 5008" % 


Л Л Л 
Ви, х= 2 ада 
шыла ат 3 


pic 
8 


1 Р : 
Р- 2508 z(sin(x+ у)- sin(x— y)) 


1 1+cos2 
Again P< 2595 2- 2084 


4 
p< 243 
8 
40. BC 
Sol. Zi» Z) be the two points on the given line then 
MEA E (1) 
21-22 а 
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41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 
46. 


Sol. 


Also, 2—2 = +12 (2) 
215528 1 
From (1) and (2), we get аса) 
а а 
АВ 
|4-5|-4 
BCD 


The line y = mx + c, passes through centroid of AC,C,C, and AC,C,C, 
>y=x-l>m=l,c=-l1 


D 
2be = a* с? b* 
We have, c? 2са b? а? 
b? a 2ab- c* 

abc -abc 

=|b c alx|-b c a 

са b -c a Б 

a b cla b c| la b cf 

-18 c alb с а-|і с а 

са bic a Ы (са b 


a(bc — a’) + b(ac - b^) + c(ab- c*)] 


42 
а? + b? + с” = Варе 


— 


A 
I 

| 
4%) 


CD 
When no restriction on i and | 


і-0 )-0 6 а 
2 
т шы «шй 
(a-1) (а+1) 
С 
В 


(for О. Мо. 45 - 46) 
(I) e «1«e P f (1)«0Pa»3 


(1) Both roots are greater than ІР D? OP lal 2 and f (1)>O0P a «3 and also 


Z> IP a» 2P al (2,3) 
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47. 


48. 


49. 


50. 


Sol. 


51. 


Sol. 
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2. 
(Ш) пе : “сар a=+2V2 & D» 0P|a| 2 2 


2572 
€ 6, 


(IV) e, «42 « «P f(N2)«oP a>2V2 


3P 
Equation of such ellipse is х? +4y° —4+1(x—1)=0 with area = 7 


В 


А 
SECTION – С 


00000.32 

00031.00 

(x-3)* ка)? (17-х) 
For 4/-х to be defined x <0 


әл 


x 
Since J(x— 4) ,М-х are positive & —x^ + x — 1 is always negative 


(x-3)(x-17) T. 
x+32 
х<0 


! >0->х-31 
x+32 


00833.33 


[ea =| g(x-t)dt + 2x+3 
0 


= [еа = | g@dt+2x+3 (Using King Property) 
a 0 


Differential both sides, we get 
ef = g(x)-2 

->в(х)-е 9-2 

= g'(x) - e!9.f (x) 
vef is always greater than zero. 

. Sign of g'(x) is same as sign of f (х). 
.. Sign of g'(x) 
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| t - 9 ө,ӨөӨ,9 
-1 „хк 06 97 98 99 100 


Clearly, local extremum (maximum or minimum) will occur at 
x=99,97,95,....,3,1 


'. Sum of all the valuese «3:5. 489e [2x1 + (50—1) 2) = 2500 


52. 00008.00 
Sol. Тһе triangle has circumcentre at origin and its orthocentre laying on the circumcircle. 
53. 00005.00 
. 100y'° 50.у% 
Sol. lim ss - 27 
ery —l у —1 
: 100 50 
lim 100 -50 | z) 
y>l 1 


1— y" 


L-50-L ..L- ~ =25 


54. 00001.00 


Sol = п+1 11 


Аѕп о, Т,+Т,+...+0=1 
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Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 


• Each subject (PCM ) has 25 questions. 


e This question paper contains Three Parts. 
• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 
e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


During a rainy day, rain is falling vertically down with a velocity 2 m/s. A boy at rest starts his 
motion with a constant acceleration of 2 m/s? along a straight road. Find the rate at which the 
angle of the axis of the umbrella with vertical should be changed so that the rain always appears 
to fall parallel to the axis of the umbrella. 

1 


т 
2 

Pi ng 
1 

O ng 
1 

O тағ 


Power versus time graph for a given force is shown in the 
figure. Then work done by the force upto time t(x to). 

(A) First increases then decreases. 

(B) First decreases then increases. 

(C) Always increases. 

(D) Always decreases. 


to t 


A cobalt (atomic no. = 27) target is bombarded with electrons and the wave lengths of its 
characteristic X-rays spectrum are measured. A second weak characteristic spectrum is also 
found due to an impurity in the target. The wavelength of the K, lines are 225.0 pm (cobalt) and 
100.0 pm (impurity). Atomic number of the impurity is 

A 39 


) 
(B) 40 
(C) 59 
(D 60 


A circular conducting loop of radius ro and having resistance 4 per unit 
length as shown in the figure is placed in a magnetic field B which is 
constant. The ends of the loop are crossed and pulled in opposite 
directions with a velocity v such that the loop always remains circular 
and the radius of the loop goes on decreasing, then 


(A) current induced in the loop is 07 
271) 


(B) current induced in the loop is =. 
TU 


(C) current induced in the loop is ан. 
TU 
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(D) current induced in the loop is Ax. 
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When a particle of mass m is suspended vertically by a spring of unstretched length 'a', the spring 
is stretched to a total length '/. The particle is pulled down by a small distance ‘b’ from 
equilibrium position and then released. The angular frequency of the simple harmonic motion 


executed by the particle is 


(A) 11:23 
(B) Vea? 
O Wea 

(0) 11 


In YDSE, let A and В be two slits as shown. Thin films of 
thickness t4 and ір and refractive indices ид and ив are 
placed in front of A and B respectively. If uata = usts, then 
the central maxima will 

(A) not shift 

(B) shift towards A, if tg > ta 

(C) shift towards B, if tg > ta 

(D) shift towards A, if ta > tg 


A sound source S and observer O, and O» are placed as 
shown in figure. S is always at rest and О, and О» start 
moving along positive y-axis and positive x-axis 
respectively with the same constant speed vo at t = 0 away 
from S. At t = 5 sec, f, and f» represent apparent 
frequencies of sound received by О, and О» respectively. 


Then the ratio (+) is 
2 


(A) zero 

(B) between zero and one 
(C) one 

(D) more than one 


A cubical block of side ‘a’ and density ‘p’ slides down a fixed inclined 
plane of inclination 0 2 37° with a constant velocity v as shown. There is 
athin film of viscous liquid of thickness 't' between the inclined plane and 
the block. Then the coefficient of viscosity of the liquid will be 


(A) 3pagt 
Бу 
(В) Apagt 
Бу 
t 
C pag 
(oy. 6525 
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5pagt 
3v 


(D) 


A diverging lens of focal length f; is placed infront of and coaxially with a concave mirror of focal 
length #2. The separation between the lens and the mirror is d. A parallel beam of light incident on 
the lens returns as a parallel beam from the arrangement. 

(A) The beam diameter of the incident and reflected beams will not be same. 


(B) d= 2ifa| - [fi 
(C) If the entire arrangement is immersed in water, the conditions will remains unaltered. 
(D) none of the above 


A parallel plate capacitor with initial plate distance do is charged upto voltage Vo and then 
detached from the charger. Now the distance between the plates is varied periodically according 
to the law d = dọ + а; sin ot. The value of d; if the potential difference across the capacitor 
changes according to the law 


V -У, í + Zsinot] is 


(A) | do 
d 
B 220) 
Bk -s 
3d 
C 20: 
(б). o 
(0) 2% 
The area of each plate of a capacitor is 6 and it is completely filled d 
with a dielectric as shown in figure. The dielectric constant and (7777) 
resistivity of the material of the slab inserted in the capacitor are K 
and p respectively. The emf of the ideal cell is V. The current 
flowing through dielectric slab immediately after the key is 
switched on is 
V 
(A) Желі 
ра - 
2V 
(B) —S k V 
pd 
V 
(C) Tm 
2pd 
(D) zero 


A thin insulating rod of length / carries a charge q distributed uniformly on it. The rod is pivoted at 


its mid point and is rotated at a frequency f about a fixed axis perpendicular to the rod and 
passing through the pivot. The magnetic moment of the rod system is 


1 2 
A — nate 
(A) 1278 
(B) nate? 
(C) em 


(D) ja 


A € À—— I ——— M M — M HÀ P ám 
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A particle of charge q and mass m starts moving from the origin under the action of an electric 
field E =E,i and B =B,i with a velocity v = vj. The speed of the particle will become 2v, after а 
time 
2 
(А) 1-20 
gE 
= 2В,4 
mvo 
_ V3B oq 
туо 


КЕШ? 


аЕ, 


(B) t 


(C) t 


(D) t 


A cell of internal resistance 1 О is connected across a resistor R. A voltmeter having variable 
resistance G is used to measure potential difference across the resistor. The plot of voltmeter 
reading V against G is shown. What is the value of external resistor R? 


М АТА АТАГА? 
R 
24V 10 
(A) 50 
(B) 40 
(C) 32 
(D) 12 


Consider the equation FILE - A[F-P]. Then dimensions of A will be (where F = force, 


ds = small displacement, t = time and P = linear momentum) 
(A) [M°L°T% 


(B — [M'L°T° 
(C) [M LT 
(D [MLT] 
In the figure shown the cart of mass 6 m is initially at rest on a smooth 6m 


horizontal surface. A particle of mass m is attached to the end of the light 
rigid rod which can rotate freely about end A in a vertical plane. If the rod 
is released from rest from the horizontal position as shown, find the 
velocity (уға) of the particle with respect to the cart when the rod is vertical. 


(jf 
А (7, т) 


777772272222 


(А) (39! 

(В) 1657 
14 

(C) (4% 


E 
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20. 


8 
D --0/ 
(D) 39 
The figure shows a square carrom board without any pockets. A coin is y 


pushed from the corner, which is the origin, with a velocity v = (21-31) 


Assume gravity and friction to be absent. The coin collides with edges of 
the carrom board elastically. What is the velocity vector of coin after the 


3" collision? d x 
(A) 21-31 
B 21-3) 
(С) -2із3І 
(D -ei-3j 
Two point electric dipoles with dipole moments P, and P» are separated Pit NS 
by a large distance ‘r with their dipole axes mutually perpendicular as bo restes РЬ 
r 
shown. The electric force between the dipoles is (where K = 1 
тео 

6KP,P. 
(A) E 

3KP,P 
(B) с 

2KP,P 
(C) ат 
(0) KPP, 

r 

Two small balls A and B of positive charge Q each and masses m and 2m А О, т 


respectively are connected by а non conducting light rigid rod of length L. This 
system is released in a uniform electric field of strength E as shown. Just after 
the release (assume no other force acts on the system). 


(A) rod has zero angular acceleration. 


(B) rod has angular acceleration E in anticlockwise direction. 
(C) acceleration of point A is a towards right 


(D) acceleration of point A is towards right 


The plane polarised light is passed through a polaroid. On viewing through the polaroid, we find 
that when the polaroid is given a complete rotation about an axis coinciding with the direction of 
the incident light, one of the following is observed, 

(A) the intensity of light gradually decreases to zero and remains zero. 

(B) the intensity of light gradually increases to a maximum and remains maximum. 

(C) there is no change in intensity 

(D) the intensity of light is twice maximum and twice zero. 


cc ешек жеке a — HM € HM 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


7 AITS-FT-II-PCM-JEE(Main)/20 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


The following figure shows the velocity and acceleration of a point 
like body at the initial moment of its motion. The acceleration 120* 
vector of the body remains constant. The time (in sec) after which 
its speed becomes 8 m/s again is 


Vo = 8 m/s 


a=2m/s* 


A rod has variable coefficient of linear expansion a = =00" where x is the distance from one end 


of the rod. If the length of the rod is 1m then find the increase in length of the rod (in cm) on 
increasing temperature of the rod by 100°C. 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


An equilateral prism ABC having edge length 10 cm is 
placed in air with its base BC lying horizontally along x-axis 
as shown in figure. A ray of light represented by equation 
/3z +x 210 is incident at a point P on the face AB of the 
prism. Find the value of u for which the ray grazes the face 
AC. 


A Zener of power rating 1 W is to be Rs 

used as voltage regulator. If Zener has a 9— WW ? 
breakdown of 5V and it has to regulate | | 
voltage which fluctuated between 3V and Unregulated 7{ Regulated 
7V, what should be the value of Rs(in О) voltage voltage 
for safe operation as shown in the figure. | : 


A stone is projected at ап angle 45° with horizontal. A bee follows the trajectory of the stone at a 
constant speed equal to the initial speed of the stone. Neglect air resistance for motion of stone. 
Find the magnitude of acceleration (in m/s?) of the bee at the topmost point of its trajectory: (g = 
9.8 т/с”) 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. Which of the following relation is correct regarding one mole of an ideal gas for adiabatic 
reversible process? 
Т, V. 
(A) In = SIUS 
do С, М 
Т. Р. 
(В) In2= Ti qnte 
T, С, Р, 
Т, Р 
(С) In = Pin 
Т, Ga Р, 
V. 
(D) i In— = Н In 
C, У, Сь 2 
27. Among the following molecules 
© Ф 
: Г) 
e 
(A) (B) (C) ІМ 
Choose the correct option: 
(A) ‘A’ and ‘B’ are non-aromatic. 
(B) ‘B’ and ‘D’ are antiaromatic. 
(C) ‘B’ is antiaromatic and “С. is aromatic. 
(D) 'A' is an aromatic and 'B' is non-aromatic. 
28. Which of the following statement is not correct? 
(A) Except glycine all other a-amino acids are optically active. 
(B) At isoelectric point solubility of amino acid in НО is minimum 
(C) At isoelectric point molecule has no net change. 
(D) All disaccharides are reducing sugar. 


29. Which of the following option is correctly shows the major product of given reaction? 
(A 


ы Ы 
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30. 


31. 


32. 


33. 


34. 


35. 
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(C OH OH 
a хмэ| px 
(D) OH OH 


Hin? 


(A) 10° 
(B) 10° 
(C) 10% 
(D) 0.5х10% 


h 

) F2 < Clo < Вг < 1 [Bond length] 

) F2 > С» > Вг > lə [Oxidizing power] 

) Ғ > Clo > Вг > 1 [Bond dissociation energy] 
) Fə < Cl» < Br» < lə [Boiling point] 


A crystalline solid has three types of atoms X, Y and Z. X forms fcc lattice, Y at each octahedral 
voids and Z at each tetrahedral voids. If all the atoms along one body diagonal and from one 
face has been removed. What will be the formulae of compound? 

(A) X22Y |6248 


(B) X23Y |6248 
(C) X11Y4Z24 
(D) Х.5Ү648 


Which of the following statement is wrong about aspirin? 
) It has anti blood clotting action. 


^ oH 
(B) Its structure is : 
С--СН 
o^ [| 3 
О 


(С) It is a pain killer. 
(D) It is a narcotic drug. 


According to law of equipartition of energy. How many degree of freedoms are active for energy 
distribution in SO; (g) molecule at low temperature. 


(A) 6 
B) 5 
(C) 9 
D) 3 


Among NF; апа NCl; which statement is not correct? 
) Melting point of NF; is lower than NCla. 
) Bond angle of F - N – F is greater than Cl — N — СІ. 
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(C) The bond length of N – F is shorter than N — Cl. 
(D) Dipole moment of NCI; is greater than NF. 


36. Choose the correct statement. 
(A) If a gas gets adsorbed on the surface of a solid, the gas and the solid are known as 
adsorbent and adsorbate respectively. 
(B) The entropy of adsorbed gas molecule is higher than that of the molecule in gaseous 
state. 
(C) Solutes causing positive adsorption are called surface active agent. 
(D) Chemiosoption is independent of temperature. 


37. Which of the following molecule is optically active? 
(A) OH ON 
OH HO 
(B) МО, ON 
СН, H4C 
(C) EC CH3 
С--С--С 
/ N 
H OH 
D HaC CH 
шин "bs 
С--С--С--С 
НО OH 


38. 5 litre of an unknown ideal gas weigh 10 g at 1.5 atm pressure. What will be the RMS speed of 
unknown gas molecule. 


(A) 477 m/s 
(B) 492 m/s 
(C) 323 m/s 
(D) 172 m/s 
39. Relative reactivity of carbonyl compounds towards nucleophile? 


(A) Acyl halide > Acid anhydride > Aldehyde > Carboxylic acid. 
(B) Carboxylic acid > Aldehyde > Acid anhydride > Acyl halide. 
(C) Acyl halide > Aldehyde > Acid anhydride > Carboxylic acid. 
(D) Acid anhydride > Acyl halide > Carboxylic acid > Aldehyde. 
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40. Which of the following reaction is correct for major product? 
(A) 
NI | Anya. ло) 
(B) 0 
У А 
O 
Anhyd. AICI HNO, 
О ! Ae | н,50, > 
МО» 
(С) 
О 
p Anhyd. AICI Zn-H HNO 
О T CI = HCI H,S0, ^ 
МО, 
(р) 
О 
zu Anhyd. AlCl, HNO; Zn-Hg 
F Cl Н;50, НСІ 
МО» 
41. The major product ‘D’ will be: 
“Хы SH SH BuLi CH,Br носі 
4 ВЕ, » (A) — (B) => (С) HO. >(D) 
(A) 0 
ET 
СН, 
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(B) ү 
CH 
СНз 
(С) г 
PSOE 
H3C 
(D) 0 
C 
“ЗӨН: 
42. Which of the following molecule has maximum enol content in their pure liquid state? 
(A) 0 
ае 
(В) О O 
(C) O O 
ЖА 
(б) О О 
mor 


43. Which of the following statemet is false? 
(A) In photoelectric effect, the number of electrons ejected is proportional to the intensity of 
the light used. 
(B) In any orbital, there is 100% probability of finding of electron. 
(C) The photoelectric effect can’t be explained by wave nature of light, but by its particle 
nature. 
(D) Bohr’s theory is only applicable for one electron system. 


44. The species that does not contains peroxide linkage is 
(A) СгО5 
(В) Н:5:04 
(C) BaO» 
(D) PbO; 
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45. Which of the following graph will show the equilibrium condition for the reaction А-В ? 
(A) 
| d(B)/dt 
Rate 
d(A)/dt 
Time --> 
(B) 
| d(A)/dt 
Rate d(B)/dt 
Time ——» 
(C) 
[B] 
Conc" 
[A] 


Time —— 


Time ——> 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. According to crystal field theory, total number of unpaired electrons present in the following 
molecules 


[Nicl,]” ,[Ni(CN), | and [Ni(H,O), |” will be 
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47. OH 
i) dil. NaOH 
сна — 9e» (A) T9" (B) 


The degree of unsaturation in major product (B) will be: 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. The equilibrium constant of following reaction at 500 К is 10 atm”. 
250, (g) +O, (g) —— 2S0, (g) 


What would be the partial pressure of О» (іп atm) at equilibrium, if at equilibrium the partial 
pressure of SO; (g) is half of that of SO; (9). 


49. What will be the value of Van't Hoff factor (i) for K, [Ее (СМ), |, it undergoes 75% dissociation 
in aqueous medium? 


50. How many gram of МН-(0) will be required to add in 500 ml, 0.6 М H2SO, to reduce the normality 
of HSO, to 0.1 N. 


S 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


56. 


The director circle of a hyperbola is x^ + y? — 6x — 8y + 5 = 0. If one end of the transverse axis of 
hyperbola is (3, —1), then one of the focus of this hyperbola is 


(A) (3 * 546, 4) 
(B) (3 +530, 4) 
(C) (344430) 


(D) none of these 


Let a, В, y be the roots of the equation 10x? — mx? — 54x — 27 = 0. If a, B, y are in H.P., then the 
value of m is 


(A) 6 
(B) 7 
(C) 9 
(D) 18 
The remainder when (2017)??? + (2018)??? + (2019)??? is divided by 5 is 
(A) 2 
(B) 4 
(C) 3 
(D) 0 
| 9! 10! 11! | 
The sum of the series 8! Хар EM а" 457 upto 20 terms is 


If A B and C are three non singular square matrices of same order such that B = САС”, then 
САЎСГ' is equal to 


(A) B 
(B) F 
(C) В?А? 
(D) в? 


Let ол, ог and Ву, В are roots of the equation ax” + bx + с = 0 and рх? + qx + r = 0 respectively. If 
the system of equations a, у + azz = 0 and p, у + Boz = 0 has a non trivial solution, then 
(A) bpr? = дас” 


(B) о 
(С) брт-дас 
(D) none of these 
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57. The value of 3.5 РСА 2| if |z| = 3 is 
(A) 18 
(B) 1 
(C) 3 
(D) 36 
58. Tangents are drawn from a point P to the parabola y? = 8x. If the angle between the tangents is 
45°, then point P moves on a curve whose centre is 
(A) (12,0) 
(B) (-6,0) 
(C) (-12,0) 
(D (-8.0) 


59. If x dy — y dx = 4x? - y? dx is the differential equation of the equation у = f(x). If f(1) = 0, then 


ЭГ 


T 
A as 
(A) 2 
(B) 1 
(С) e? 
(D) 0 
60. If. a pair of variable straight lines x^  4y? + axy = 0 (where о is a real parameter) cut the ellipse 
х2 + Ay? = 4 at two points, then locus of the point of intersection of tangents at A and B is 
(A) | 4X -y*-0 
B)  xt-4y*-0 
(C  x'«4y*-16-20 
(D х-4у:-32-0 
61. A circle S passes through (0, 1) and is orthogonal to the circles (x — 1)? + y? = 16 and x? + y? = 1. 
If the radius of S is г and centre is (a, b), then a + b + r is equal to 
(A) 0 
(B) 1 
(C) -7 
(D) 9 
62. Тһе value of k for which the common tangent іп 1% quadrant to the circle х2 + y? = 16 and the 
2 2 
ellipse ХУ 21 makes an intercept of as between the coordinate axes is 
25 4 Үк 


() 5 

(B) 3 

(C) 11 

(D) none of these 


63. Bag A contains 5 white and 5 black balls. Bag B is empty initially, 5 balls are drawn from bag A 
and placed in bag B. Then 4 balls are drawn from bag B and placed in an empty bag C. The 


probability that bag C contains exactly 3 white balls is ==. then К is 


(A) X20 
(B 80 
(C) 60 
(D 33 
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65. 


66. 


67. 


68. 


69. 


70. 
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If a, b, c represents the sides opposite to angle A, B, C respectively in AABC. 
If cos A+ 2 cos В + cos С = 2, then a, b, c are іп 

(A) A.P. 

(B) 
(C) G.P. 
(D) none of these 


If the standard deviation of 0, 1, 2, 3, ..... 9 is k, then the standard deviation of 10, 11, 12, 13, ..... 
19 is 


(A) k 

(B) k +10 

(C) k+V10 

(D) 10k 

The inverse of the proposition (p ^ ~q) > ris 
(A) ^r (~pv q) 

(B) (~pvq)>~r 

(C) Г-»рл ~q 

(D) (р A ~q) > ~r 


Let S be the set of real values of à for which the function f(x) = x? — 3(24. — 1)х2 + бїх has exactly 
one local maximum and exactly one local minimum, then S can be 


(A) (0,6) 

(B) (1,4) 

(C) (-,0) 

(D (0, =) 

The line =! = 5 = — makes an isosceles triangle with the planes x + 2y — 3z + 5 = 0 and 
2x + Зу —z + 2 = 0, then value of A can be 

(А) 5 

(B) 11 

(C) 22 

(D 9 


Let p(x) be a polynomial of degree 3 such that p(x) = = for x = 0, 1, 2, 3, then p(6) is equal to 
+X 


(А) 2 

(B) 0 

(C) -2 

(D) = 

Let f(x) be a function defined on R such that f'(x) = 2f'(6 — 2x) with f(2) = 4, then Қ1) + f(4) is equal 


to 
(A 


) 4 
B) 0 
(C) 8 
(D) 4 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


n 
71. lim ce с 2. (n е N), then the highest positive integral value of x is 


пэ n(x 3) +nx5™2-5" 25 


Pig = 6P44 


15 


72. If a and В аге roots of the equation x^ — 10x — 6 = 0 and P, = о" — В", then the value of 
is equal to 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


1 5 
^ x) 3 4M 
73. (2 x) dx = ш = J +c , then k — 2m is equal to (where m and k аге coprime) 
X X 
74. The locus of the image of the focus of the ellipse 9x? + 25y? = 225 with respect to any tangent to 


the ellipse is a circle whose radius is k, then 5 is equal to 


75. If the portion of the line x + 4y — З intercepted between the lines ax -y + З = 0 and x + бу – 1 = 0 
2a+9b 


subtends a right angle at the origin, then is equal to 


S 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION - А 

1. A 
So. V -V,- V, 

tano = ыг -1 

V 
= ѕес2099 1 
dt 
аө 1 1 


E 208 2 
at sec 0 (1 +t ) /////////////////// 
С 
Work done = area under P-t graph 
(as t increases, area increases) 


B 
Using Mosely’s law for both cobalt and impurity 
Му =K(Z-1) 

с 

— =K(Z -1 
2 qx (2-1) 

с с 
=> |—— = К(2со – 1) and ,|— =k(Z, - 1) 
V4co \ A, i 
Хо. EA 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT4I-PCM(Sol.)-JEE(Main)/20 2 


4. B 
Sol. given that, perimeter is decreasing at a rate of 2v 
d 
.---(2л)- 2v 
ae лг) 
ШЕ сү 
dt 
ф= Вл? 
21:99 
dt 
dr V 
e = B2nr | —| = B2nr — = 2Brv 
t T 
= 2Brv 
> l=- = — 
R R 
|. 2Brv 
© A(2nr) 
|. Bv 
TÀ 
5 C 
б0 фе 
m 
At equilibrium k(/ —a) = mg 
=. ==. 
m (/-а) 
> Angular frequency, о = n = g 
m (4—a) 
6 B 


Sol. Arc (pa – 1)ta – (ив -1)ta 
=Hata — ta — Lets + tg 
-із-ід 
— If Ar » 0, then fringe pattern will shift upwards (towards А) 
> lf Ar < 0, then fringe pattern will shift downwards (towards В) 


7. D 
= ^ 
Sd “HE Мин y 4 
V Урд 
у-у 
fə = Д9 0 
О, 
hf; (С> Vo COS Ө < Vo) 
S 
=> | gg is 2 > 
f5 О» Vo Х 
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Sol. 


Sol 1 


10. 
Sol. 


12. 
Sol. 


13. 
Sol. 


A 
mgsino = nA 


3 3 2 V 
a х—=тха x— 
рд 5 n t 


3 nv 
—a = — 
are. a 


_ Зрадї 
x 5v 


B 


(9 + ||) = 2] 
=d = 2 - [fi 


B 


mg sin 0 
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+ 


As charge on the capacitor is conserved 


=> CoVo = СМ 
EUN ы 
do d 


= 20 = Ei + төле) 
Ч, а 2 
After putting the values 


2 
A 
Current, | = ELIT 2 
ра/5 ра 
А 


dM = IA = (da)fzx? 


= 9 ахілх2 
2 


(2 2 
mea | x2dx = IL 
4 


А 12 
-u2 


D 


E is parallel to B. У, is perpendicular to both. Therefore path of the particle is a helix with 
increasing pitch. Speed of particle at any time t is 
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14. 


Sol. 


Sol. 


16 


Sol. 


va vk +5 evi 4440) 


Here, v? +v = vô 

у = 2V0 

putting this in equation (i) 
E 

v, = Зу, and v, -Tot 


į- mvo 
qE, 


Ie. 
RG 
+1 
R+G 
V = 24 - potential difference across 1 О 
-24-1 


кы сайа ас. 
IE Сыгыт о, 
НВ +1 


С 
EIE 
| work | zH 


work 5 М 
displacement 


time x 


A 

Using conservation of momentum : 

m(v, — v) = 6mv у y 
5 ү; = 7У ...(i) | 


Now, using conservation of energy: 


mg f= 5 m ( 6v "s + 5 бту 2 777777/777777/77777/77/77 


> у= gf 

21 
ML dE 
3 
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17. C 
Sol. After each collision normal components of velocity gets reversed. 
after 1° collision, velocity of coin, V, = 21-3] 
after 25 collision, velocity of coin, V, = 2i - 3j 
after 3" collision, velocity of coin, ў; =-2i « 3j 
18. B 
Sol. Е; = ша 
r 
F-P dE, ЗКРР, 
?| gr rí 
19. D 
Sol. Acceleration of centre of mass of the system, A 
2QE 21/3 OF 
ас = = 
3m о. 
2L L 412 Ё 18:11:58 
QE QE = | тх +2mx— |a B QE 
3 3 9 9 
QEL 2ml? 
---- a 
3 3 
QE | 
о---- clockwise 
2mL 
2L) 2QE QE(2L) QE 
ад =ac ta] — | = —— + —] — | = — 
3 3m 20113 m 
20. D 
Sol. As it passes twice the transmission axis in one rotation. 
SECTION – B 
21. 4 
Sol. v2 +v? =8" 2sin30° 
(8-1) « (30? = 8 "E S " 
ra 30°: 
=>t=4sec 2 
2 cos30° 
у 
22. 1 
Sol. Increase in length (dx) = a(dx)AT 
(%)- = —*_x(dx)x100 - dx 
5000 50 
1 
2. total expansion, А/ = E dx - Lum =1cm. 
А 50 100 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT4I-PCM(Sol.)-JEE(Main)/20 6 


23. 


Sol. 


24 


Sol. 


25 


Sol. 


SECTION- С 
00001.15 
Since, J3z +x =10 A 
> Деш 20 
Зм зфү 

1 
Slope = -—= = tan 

43 в A 
халад (0, 0, 0) 


So, the ray is incident normally on the face AB. Thus angle of incidence on the face AC is 60° for 


grazing the face AC, 
u sin (60°) = 1 x sin 90° 


2 
= — = 1.1547 
"rS 
00010.00 


According to the problem, power = 1W. 
Zener breakdown voltage, V; = 5V 
Minimum voltage, Vmin = 3V 

Maximum voltage, Vmax = 7V 


We know, P = VI 
So, current 1; = Lm = 0.2A 
max Vz 5 
For safe operation, R, nato 1709 гүр 
Гаж 0.2 
00019.60 
For stone, at the highest point 
2 
(u / v2) 12 
Radius of curvature, R = = 
2g 
The bee follows the stone's trajectory with the constant speed u 
2 2 
R (4/20 


a = 2g = 19.6 m/s? 


V For stone 


u/N2 
lo X 
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Chemistry PART - II 
ЅЕСТІОМ – А 

26. C 

Sol. For adiabatic process 


12у 


Alo 
Ш 
[< 
--< 

Їл 
Ш 
тте, 
EIE 
=| 


27. D 

Sol. A — Aromatic 
В — Non-aromatic 
C Aromatic 
D > Antiaromatic 


28. D 
Sol. Sucrose is non-reducing disaccharide. 
29 D 


Sol. Due to hydrogen bonding. 
30. A 
So. pH=6 .H'-10*5 

Ніп ———H' + In~ 


C 0 0 

e v x 

2 2 2 

н“ ит) 
Kun RUIN. 
[HIn] 
= 10%хС/2 ETE 
C/2 
31. C 
Sol. Correct order for bond dissociation energy is 
С > Br, > F, = MS 

kJ/mol (242) (193) (159) (151) 

32. B 


Sol. Number of X atom left in unit cell -4-5х5-5хі 
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 82-5-4 23 
8 8 


Number of Y atom left in unit cell — 4-1х 4-1-2 


Number of Z atom left in unit cell 28—2-26 
>: Formula = Х„\Ү„2„ 
8 


= XosY 16Z48 
33. D 
34. A 
Sol. 50, is a non-linear molecule. 


г. Translational degree of freedom = 3 

Rotational degree of freedom - 3 

Vibrational degree of freedom = (3 x З – 6) = З 

But, vibration degree of freedom is inactive at low temperature. 
-. Active degree of freedom = 3+ З = 6 


35. B 
Sol. 
“ 137 pm “ 176 pm 
18 Ny 
JO PE E e 
F CI 
4 ch 
102.5 107° 
u =0.24 D 0.37 D 
M.P.=66K 230K 
36. C 
37. B 
Sol. 'A' and 'C' has place of symmetry. 'D' is a planar molecule. 
38. A 


Sol. PV = E 
M 


ST PV 5х15 
M WR 10x0.0821 


Vins = зат = /3х8.314 «9.135 x10 


= 477.33 т/ѕес. 


= 9.135 K / gm = 9.135 х 10° K/kg 


39. А 


40. C 
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Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


44. 


Sol. 


45. 
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О 
| Р ш 


(А) 
Й NI алуало) 
(B) 
O 
О 1 pom Anhyd. AlCl, 
(D) 
О 
О 2 p Anhyd. AlCl, 
D 


=O 


9-2 ago 
П) 52 
NH SH SH H 
-----> 
BF, 


D 

Order of enol content in pure liquid state 
D>C>BsA 

B 


D 
In РОО» Pb is in +4 oxidation state. 


D 


HNO, 
Н;50, 
HNO, Zn-Hg > 
H,SO4 НСІ 
МН, 
5 сар 
ee aes eon 
|98, Вг 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT4I-PCM(Sol.)-JEE(Main)/20 10 


SECTION - B 
46. 4 
Sol. 
5 | 
Імісі,|? м (Td) - n,-2 
HO A 
Г 1 


2 
[Ni(CN), — № (Sq. planar) g | n, =0 


. 2+ oe n, =2 
(м(н,0),|/ Ni? (Oh) -, 2 


IV | 1 
Total number of unpaired electrons = n, + N2 + пз = 4 


47. 4 
Sol. OH OH 


AgNO AgBr 4 
o | 
e axe OF 
(i) dil. NaOH 
(ii) ^ 


(B) (^) 


Degree of unsaturation - 4. 


SECTION- C 
48. 00000.40 


2 
Sod. Қы- MUN 


(Pss. ) 
10 = 
Pso, P 
2 ше 
10-44. 
Po, 
Р, = — = 0.4 atm 
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49. 
Sol. 


50. 
Sol. 


11 


00003.25 

K,[Fe(CN),|——> зк” + [Fe(CN),] 
C 0 0 
C-Ca 3Ca Ca 

. C-Ca+3Ca+Ca 

C 

Given a = 0.75 

41-143х0.75-3:25 

00004.25 

M.eq. of NH3 = 500 x 0.6 — 500 x 0.1 

= 250 M.eq. 
W 1000 = 250 
Е 
90002 og dm 

1000 
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Mathematics PART - 11 
SECTION - A 
51. C 
Sol. Centre of hyperbola is (3, 4) one end of transverse axis is (3, —1) 


52. 


Sol. 


53 


Sol. 


54. 


Sol. 


55 


Sol. 


56. 


Sol. 


57. 


Sol. 


58. 


-. Transverse axis is parallel to y-axis 2 b = 5 and b^ — а? = 20 > а = 4/5 


(к-з (у-4 
5 


г. Equation of hyperbola is 


25 
C 
AIO 1 ар рАР ЕА es GEE DY NG COT ID gp eo ае со 
a py a p apy 27/10 В 2 


27! 


2017! 


А 
Last digit of (2017)219 is 9, last digit of (2018)??? is 2, last digit of (2019) 2 is 1 
С 
| | | | | | 

Add and subtract 7! , ane А н УМ, 26 7! = ( ЕЕ 

2! 3! 20! 17! 2171 317! 
71(76; «86, - 9C; +106, +... 04,)- 7! = 7! (8С, «8C, - 9C; +106, ғ... С, )-7! 
= 71(%с,)-7! 
D 


СВ = АС = С'ВС- А> А? = С'ВСС BC = С'В?С 
= А? = С'В?СС'ВС = С'В?С 
Similarly proceeding A? = C 'B?C .. САС! = CC 'B°CC' = B5 


В 
04 % Q4 02 
= 0 => ariPe - opi = 0 = а 
р, В P. В 
Using componendo and dividendo 28450864!) > ыг ТӨВ! 
a,-B; 9 - В B 4c q? 4r 
a a p p 
s— 2029 >bpr= арас 
vb? -4ac yq? - 4pr 
D 
9f 9f 2 
zf =9 > 27-9 > (8+ = -8-2| э(|3---148-2 
7 9/2 


= [3+2 +82 =2(9+[2/")=36 


В 
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Sol. 


59. 


Sol. 


60 


Sol. 


61 


Sol. 


62. 


Sol. 


63. 


Sol. 
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Let point P be (h, k) .. Equation of pair of tangents is T^ = SS, 
=> (ky — 4x – 4h)? = (y? — 8x)(K* — 8h) = 16x7 + y*(Bh) — 8xyk — 32hx + 8xk? — 16h? + 8hky = 0 
2416k? -16x 8h 


ч Angle is 45° > іап45%-1- => 16 + 8h = 2x4Nk? -8h 
16+8h 


= 2+h= үк -8h =>4+h?+ 4h =k°-8h >h? + 12 –- К + 4 = 0 = (x + 6)? – y? = 32 


С 
у} у}? 
х, 1 (5) ах ЯН ах 
Erud. x = 42)- x 2, d(y/x) ах 
x x x X 2 
4) 
x 
> вп) хес 
x 
Atx=1,y=0>0=0+c>c=0 
> ан 4) з 
x 
=> у= х sin(In x) 
B 
Equation of ABisx?+4y*+oxy=0 — — ... (1) 


AB is chord of contact with respect to point P 
— Equation of AB is hx + 4ky = 4 


2 
hx tty) a 
4 
2 2 2 2 
=> x'(4 — hî) + y*)(16 – 16k‘) – 8hxy = 0 ги (2) 
Equation (1) and (2), represent same equation 
4-h? 16-16к2 -8hk 

"s = = => 

1 4 о 


Combined equation of AB is x? + 4y? 4 


x = 4y? 


B 

Let equation of circle is x^ + y^ + 2gx + 2fy +c =0>1+2f+c=0 
2xgx(-1)+2xfx0=-15+cand2xgx0+2fx0=-1+c>c=1 
-2g--154c 

->0-7/->і--1 


В 
Let y = тх + J25m? + 4 be a tangent to a given ellipse 


0-0--,25т? «4| 


2 
- Itis a common tangent .. =4 > m=+— 
vm? +1 43 
г. Equation of common tangent is y = Qus t u: 
9 А8 


.. Length of intercept = 18 


43 


C 
Ек : k white balls and (5 — k) black balls are taken from bag А 
C : bag C contains З white balls exactly 


5(€—————————————————X——————————————— 
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“буг ба, “бул ХА "gr s (Op mal 0 | 


10х10х2 5x5 4. 60 
°С х5 ез 5 Шей 


64. А 
So. cos A + 2 cos B = 2 — 2 cos C > го: (^7 Joos АС) = Asin? 2 
A-C . B A Oc es Ae O . B 
=> cos = 2sin— => cos—cos— -sin— sin — = 2sin 
2 2 2 2 2 2 2 
|58-Ф s(s-c) /|(s—b)(s—c) = ос 
= + х =2 
bc ab bc ab ac 


S s-b 2 


> —— + — = = = ->азс-20 
b/ac bVac vac 
65. A 
Sol. Standard deviation doesn't change if we increase or decrease each number by a particular 
amount 
66. B 
Sol. ^(p^^q)^r 
-9pvqo-r 
67. C 
Sol. f'(x) = 0 must have two real and unequal roots 


Р(х) = 3х2 — 6(2A — 1)х + 6A = 0 must have D > 0 = 36(2 — 1)? — 72a > 0 
= 451-443-2202 412 6€ 1» 0, X є (—=,3—/5) U (34 V5, о) 


68. C 
Sol. Line makes equal angles with both planes and hence equal angles with normals of both planes 
X 4 4 36 2. - 6-12 1222 


02 «44144 41222 +32 4244-4144 VP 422 43? 


69. B 
So.  Letg()-p()(3-«x)-2 . | ... (1) 
Then g(x) is 4 degree polynomial whose roots are 0, 1, 2, 3 
=> g(x) = kx(x — 1)(x – 2)(x — 3) = g(-3) = -2 > -2 = k x -3 x —4 x —5 x —6 > k= 


x(x – 1) (x - 2) (x -3) 


%9(0- 190 = р(х)(3+х)-2,рих=6 
-6х5х4х3 
--------р(6)9-2 6)-0 
SUD p(6) = p(6) 
70. C 
Sol. Integrating both sides f(x) = 26-29, 
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f(x) + f(6 – 2x) = c, put x = 2, (2) + (2) 20 c 28 
=> f(x) + (6 – 2x) = 8 
Put x = 1 => f(1) + {4) = 8 


SECTION - B 
71. 7 
Sol. Divide numerator and denominator by n5" — lim = : 
ne (x-3Y 1 25 
| -25-- 
5 
Х- 
> -1< <1 >-2<x<8 
72. 5 
54 а!9-89-6(05-89) А a't (a? - 6) - p" (p? –6) 1 1005-1075 _ 
i 299 B) aa =p") 2(075-87) 
SECTION- C 
73. 00007.00 
1 1 
0-2) ui 3 
Х Х 4 3 
Sol. [== == 5 [7 ox. Let 1 og ath > 39-40 


5 


= I= ftx Stat = АГ DET 2 т= 4, К= 15 
3 15 x? 


74. 00002.50 
Sol. Foot of perpendicular of focus on any tangent lies on auxiliary circle 
Let image be (h k), focus is (4, 0) or (-4, 0) 2 mtir lies on auxiliary circle 


-. Locus is (x + 4)? + y? = 100 


75. 00000.50 
Sol. For equation of OA 
X + 4y-—34+A(ax –у + 3) = 0 
It passes through (0, 0) .. A = 1 
г. Equation of OA is (а + 1)х + Зу = 0 
Similarly equation of OB is —2x + (4 – 3b)y = 0 
2551) МИЕТЕ ee me 
3 (4-30) 
=> 2a + 9b = 10 


ах-у-3-0 


x-by-120 
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Physics PART -| 


SECTION – А 
(Опе or More than опе correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


In the given circuit С; = С, С = 2C, V; = V2 = V & Ri = В = switch switch 
Rs = R and all switches-are closed at t = 0 then choose the Ri, ЖД 
incorrect statement at time t = RC (initially all capacitors are C. 
uncharged) Ros C 
Ma ERG 
(A) Current through V; is less than zs le] ! мел 
В 
2 Va 7? 


(B) Power delivered by М: is less than ЗЄВ 


(C) Current through V; is greater than ase 1 


2. 
(D) Power delivered by V2 is greater than = 


Two concentric spherical shells таѕѕеѕ т, апат, and radii r, and m, 


г. Then 
(A) outer shell will have no contribution in gravitational field at 22 


point P ЕҢ 
(B) force on P is directed towards О 
(C) force on P Бе 


(0) force on P jg eno 


A ball of mass m is attached to the lower end of light vertical spring of force constant k. 
The upper end of the spring is fixed. The ball is released form rest with the spring at its 
normal (un- stretched) length, and comes to rest again after descending through a 
distance x. Then, 

(A) x = mg/k 

(B) x » 2mg/k 

(C) The ball will have no acceleration at the position where it has descended through x/2. 
(D) The ball will have an upward acceleration equal to g at its lowermost position 


Space for Rough work 
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If the potential difference of Coolidge tube producing X-ray is increased, then choose the 
correct option(s). 
(A) the interval between А апа A,, increases 


(B) the interval between Apa and A, increases 
(C) the interval between X, and A, increases 
(D) à does not change 


Here A, is cutoff wavelength and А, and A,, are wavelength of k, апа кь 
characteristic X-rays. 


A microammeter has a resistance of 1000 and a full scale range of 50uA. It can be used 
as a voltmeter or as a higher range ammeter provided a resistance is added to it. Pick 
the correct range and resistance combinations 

(A) 50 V range with 10 kO resistance in series 

(B) 10 V range with 200 kQ resistance in series 

(C) 5 mA range with 1 O resistance in parallel 

(D) 10 mA range with 1 О resistance in parallel 


In the circuit shown in figure A eC. F 
(А) E2 6.6V Е s Т 
(В) i; 2 1.1A 
(C) i22 0.5 A 27 60 
(D E-44V z ао = 
Ж 
> < 
В ya D G 
2 


A closed organ pipe of length 28 cm closed at one end is found to be at resonance when 
a tuning fork of frequency 850 Hz is sounded near the open end. If velocity of sound in 
air is 340 m/s, then the 

(A) air in the pipe is vibrating in fundamental mode 

(B) air in the pipe is vibrating in first overtone 

(C) end correction of the pipe is 1 cm 

(D) end correction of the pipe is 2 cm 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


A billiard ball, initially at rest, is given a sharp impulse by a cue. 
The cue is held horizontally a distance h above the central line 
as shown in adjacent figure. The ball leaves the cue with a speed 
Vo. 


Answer questions Q. 8, Q. 9 and Q. 10 by appropriately matching the information given in 
the three columns of the following table. 


БУХ 


Column 1 Column 2 Column 3 
(1) Clockwise (у hz 4R (P) Anticlock-wise 
Nd 
(M) Friction acts in forward 1 2R 2М 
шон i) һ-- О)і--- 
direction. (ii) 5 (Q) 7ug 
(Ш) œ= an (iii) a = E (R) Initial angular velocity o, = AJ 
IV) Fricti ts in backward 
( ee аза (iv) а= ES (S) Initial angular velocity о, = ы 
8. In subsequent forward motion, the ball eventually acquires а final speed of = Vo then 
which one of the combination in true, 
(A) (1) (ііі) (R) (B) (II) (i) (R) 
(C) (ІІ) (i) (S) (D) (IV) (ii) (S) 
9. If u is the coefficient of friction between the ball and the surface and a in the angular 
acceleration of the ball then which combination holds true for ц and a. 
(A) (1) (iii) (Н) (B) (1) (ili) (P) 
(C) (11) (іі) (S) (D) (IV) (iv) (P) 
10. If is the final angular velocity after time t the ball starts pure rolling, while the coefficient 


of friction is u, then which combination holds true. 
(A) (111) (iii) (Q) (B) (IV) (i) (Q) 
(C) (ІІ) (ii) (R) (D) (11) (ii) (S) 


Space for Rough work 
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Answer questions Q. 11, Q. 12 and Q. 13 by appropriately matching the information given 


in the three columns of the following table. 


for the oscillations. 


Column-1 represents some systems, in which the mass is released for rest with spring 
relaxed. All contact surface are smooth, strings light, inextensible and pulleys light and 
smooth. Column-2 contains amplitude of small oscillations and column-3 contains time period 


Column 1 Column 2 Column 3 
, , mg [2m 


Space for Rough work 
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11. 


12. 


13. 


Which of the following options is a correct combination? 
(А) (11) (i) (Q) (B) (1) (i) (S) 
(С) (1) (ii) (R) (D) (H) (ii) (P) 


Which of the following options is a correct combination? 
(A) (11) (ii) (S) (B) (Ill) (iv) (R) 
(С) (11) (iv) (Q) (D) (1) (ii) (P) 


Which of the following options is a correct combination? 
(A) (IV) (iii) (R) (B) (IV) (iii) (Q) 
(C) (IV) (ii) (P) (D) (IV) (i) (S) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


15. 


16. 


17. 


18. 


A drop of water of mass т = 0.4 g is placed between two clean glass plates, the 
distance between which is 0.01 cm. If the force needed to hold one of the plates is 3.2x 
N, find ‘x’. (Surface tension of water = 0.08 N/m). 


A bus is moving towards a huge wall with a velocity of 5 m/s. the driver sounds a horn of 
frequency 200 Hz. What is the frequency of beats heard by a passenger of the bus, if the 
speed of sound in air is 330 m/s? 


Two blocks of masses 6 kg and 4 kg connected 

by a rope of mass 4 kg are resting on 4kg 6kg 

frictionless floor as shown. If a constant force of вв А P 21N 
21 Newton is applied to 6 kg block, tension (In 
N) in the rope at point B is (CB : BA = 1:1) 


3 2 
Potential energy of a particle moving along x-axis is given by U = Lx. 20x . Find 


out position of stable equilibrium state. 


A perfectly absorbing surface intercepts a parallel beam of monochromatic light of power 

100 W (A = 500 nm) incident on it normally. If the force exerted by light beam on the 
-6 

surface is Y 

n 


N, then n = 


Space for Rough work 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Which of the following reaction(s) will give Anthraquinone as major product? 


O 
/ 

m (ОТ » еме. ә (ОТ loj 
OH OH 


O 
| CH3 


‚А 
> 
"© 2 (р) (i) AICI, 
2 Ti) ғе50; > 


20. When Oz is adsorbed on а metallic surface, electron transfer occurs form the metal to 
Os. The TRUE statement(s) regarding this adsorption is(are) 


(A) О is physisorbed (B) heat is released 
(C) occupancy of Тр of О» is increased (D) bond length of Ос is decreased 
21. Which of the following pairs produce same gas? 


(A) (Саз№ + dil. НСІ) апа (МНМО on heating) 

(В) [(NH4)2Cr2O; on heating] and (МН: МО, on heating) 

(C) (NH4NO; on heating) and [Hg(NOs)2 on heating] 

(D) (NF4CI on heating) and [NaNO; + Zn + NaOH, on heating] 


Space for Rough work 
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22. OCH; 
Ona —} > A+B, A and B are 
18он 
О || 
(А) | (B) and С-Ме 
апа НзСО С-Ме 
OCH; 
OH 
Л" 18 
018 | 
(С) | (D) and C - Me 
and H3CO C-Me 
OCH; 


23. For the reaction: 
Г + ClO; +H,S0, — СГ +HSO; +1, 
The correct statement(s) in the balanced equation is/are 
(A) stoichiometric coefficient of Н5О, is 6 (В) iodide is oxidised 
(C) sulphur is reduced (D) H20 is one of the products 


Space for Rough work 
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Many carbonyl compounds undergo reversible hydration in aqueous solution as 
For which of the carbonyl compounds, the above equilibrium is shifted towards the 


product at 25°C. 
| | 
23 О О 
О 
(C) СЬССНО (D) 


Choose the correct relations regarding basic strength? 
(A) o-MeCgHaNHe < СьНяМН-» « CsHsNHMe < p-MeC,gH,NH>2 
(B) o-NO2C6H4NH2 < о-МеС,Н. ҮН, « о-МеОС%Н„МН» < о-НОС%Н,ЇМН» 
(C) CaHsN(Pyrrole) < MeCN < CgHsNH2 < Cs5HsN(Pyridine) 
(D) All of these 
(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions Q. 26, Q. 27 and Q. 28 by appropriately matching the information given 
in the three columns of the following table. 


Column - 1 Column - 2 Column - 3 
(Reaction condition) (Intermediate) (Reaction type) 
(1) Me,C - CMe, мамО, НО! (i) | Carbocation (P) | Carbyl amine 
| 0-5°C 
OH NH3 
(I) O (ii) | Carbanion (Q) | Claisen 


(1) RNH, 300005) (iii) | Isocyanate (В) | Pinacol 
(ІМ) СН,СООС,Н, —N2 (iv) | Carbene (S) | Curtius 
26. Which of the following is the correct combination? 


(A) (0, (i) & (В) (B) (1), (1) & (Н) 
(С) (11), (ii) & (S) (D) (11), (i) & (S) 


Space for Rough work 
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27. Which of the following is the correct combination? 


(A) (1), (i) & (S) (B) (IV), (ii) & (Q) 

(C) (IV), (i) & (Q) (D) (IV), (ii) & (S) 
28. Which of the following is the incorrect combination? 

(A) (11), (iii) & (S) (B) (Ill), (ii) & (P) 

(C) (1), (iv) & (P) (D) (IV), (ii) & (Q) 


Answer questions Q. 29, Q. 30 and Q. 31 by appropriately matching the information given 
in the three columns of the following table. 


Column - 1 Column - 2 Column - 3 
(Reaction condition) (Intermediate) (Reaction type) 
(І) | White P, + alkali (i) | H4P2Oe (P) | +3 
(П) | Red P, + alkali (ii) | H3PO2 (О) | +5 
(Ш) | P4010 + H2O (іі) | НзРО: (В) | +4 
(ІМ) | PCl; + НзРОз (iv) | H4P2Os (S) | +1 
29. Which of the following is the correct combination? 
(A) (1), (ii) & (R) (B) (1), (ii) & (S) 
(С) (11), (ii) & (R) (D) (11), (iv) & (R) 
30. Which of the following is the correct combination? 
(A) (11), (i) & (R) (B) (Il), (ii) & (R) 
(C) (1), (ili) & (P) (D) (IV), (iv) & (Q) 
31. Which of the following is the incorrect combination? 
(A) (IV), (iv) & (P) (B) (1), (iii) & (Q) 
(С) (11), (i) & (R) (D) (IV), (iv) & (R) 
SECTION - B 


(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. A decapeptide (Mol. Wt. 796) on complete hydrolysis gives glycine (Mol. Wt. 75), alanine 
and phenylalanine. Glycine contributes 47.0 96 to the total weight of the hydrolyzed 
products. The number of glycine units present in the decapeptide is 
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35 


36. 
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No. of S- S linkage in 5309 = m; 
No. of P — P linkage in(HPO3); = m2 
No. of – S linkage in 5,02 = ms 
No. of O - O linkage in 5,02 =m, 
Find out m, + m» + ms + M4 


OH 


(i) NaOH (ii) CO; (iii) H* /Ас0 
(iv) AICI, (v) NaBH, /EtOH 


»P (Major) 
Total number of oxygen atoms in the aromatic product(P) is 


Osmotic pressure of a solution containing non-volatile solute is given by x = CRT. 
Calculate the work involved (in kcal) when the concentration of a solution at 163 °C is 
changed from 1 Mto 0.1 M by adding solvent. [Take R = 2 calorie unit] 


How many are indicating correct order for given characteristic or property? 
(i) МН; > SbHs > AsH; > BiHs [B.P] 

(ii) СН, < CH3Cl < СН;СІ; < CHCI; < CBrCls [density] 

(iii) СС < СНС < CH2Cl; < CHsCI [dipole moment] 

(iv) RF < RCI < RBr < RI [reactivity] 


- H 0 
Cl 5-ОН 
о] || [acidic strength] 
< < < О 


(vi) (3 P 3 Р (9 [basic strength’ 


(vii) H2O < H2S < H2Se < H?Te [reducing power] 
(viii) СНҒҙ < CHCl; < CHBr; [acidic strength] 
(ix) RI « RBr « RCI « R — F [thermal stability] 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – А 
(Опе ог More than опе correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. If sec (20 — 20), 2 cos ec^o,sec (20 + 2о) are in H.P., then: 


(A) -2<9<2 (B) Ž<a <% 
с) Э®<а<Э" (D) 2 са 28 


38. Which of the following definite integral(s) vanishes? 
т/2 2n 


(A) [ In (cot x)dx (B) | sin? x dx 


f dx f [1+ cos2x 
C шз сщ D ——— —— d 
ы 1 дах? | 1 2 à 


39. With usual notation, ina AABC the value of | | (r, ^r) can be simplified as: 


(A) abe] [tan2 (В) 4гА? 
Gee (D) 4 Вг? 
R(a+b+c) 


40. The value (s) of t for which the lines 2x+3y =5, ^x - ty -6 - 0 and Зх -2y - 1-0 are 
concurrent, can be: 
(A)t=2 (B)t=-3 
(C) t= -2 (D)t=3 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


41. 


42. 


43. 
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Let АРОН be formed by the common tangents to the circles x^ + у? + бх =0 and 
x? + y* — 2x = 0, then which of the following is (are) true? 

(A) Centroid of APQR is (1, 0) 

Radius of circle intscribed in APQR is 1. 


Area of APQR is 3-/3 
The y — intercept of common tangent having negative slope is 3. 


Yeo err a 


(B 
(С 
(D 


If (9-480| =|+f where | and n are integers and 0 <f < 1, then: 


(А) 116 an odd integer (В) 115 an even integer 
(C) (-1)(1-1)-1 (D) 1-f =(9- v80) 
e ые >0 
X 
Let f(x)- b, x 20 then: 
Жэ. 
sin — 
2 х<0 
X 


(A) f(x) is continuous at x = 0 if a = —1, b -5 


(В) f(x) is discontinuous at x = 0, if b ^ 
(C) f(x) has non — removable discontinuity at x = 0 if a + —1 


(D) f(x) has removable discontinuity at x = 0 if a = —1, b + 5 | 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions Q. 44, Q. 45 and Q. 46 by appropriately matching the information given 
in the three columns of the following table. 


Columns 1, 2 and 3 contains conics, equations of tangents to the conics and points of contact, 
respectively. 


Column 1 Column 2 Column 3 
(l) x?+y?=9 (i) my 2 m*x +3 3 6 
(P) E 4 
m* m 
(П) y? = 12x ) y= mx + J9m? +9 (Q) 3m -3 | 
(IIl) 16x? + 9y? =144 (iii) y = тх + Jom? +16 m/m 16 | 
эт 416 9m? +16 
(IV) 9x? - y? - 9 (м) y 2mx + Vm? -9 (S) -9 | 
1-3 Vm? -9 
44. Which is correct combination? 
(A) (1) (i) (P) (B) (11) (i) (P) 
(С) (1) (i) (Q) (D) (HI) (ii) (Q) 
45. Which is incorrect — combination? 
(A) (1) (ii) (Q) (B) (1) (i) (Р) 
(С) (11) (iii) (R) (D) (IV) (iv) (Q) 
46. Which is incorrect combination 
(А) (1) (ii) (Q) (B) (11) (iii) (Н) 
(D) (IV) (iv) (S) (D) (1) (ii) (R) 


Space for Rough work 
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Answer questions Q. 47, Q. 48 and Q. 49 by appropriately matching the information given 
in the three columns of the following table. 


Column 1 Column 2 Column 3 
() 10)- sin X | (i) x=+1 (P) Non Differentiable 
+x’ 
E ii) x 20 Q) Differentiable 
(1) ЭГ 3 Ч = 
+ 


(R) Discontinuous 


(S) Continuous 


47. Which is correct combination 
(A) (1) (ii) (Q) 
(С) (1) (ii) (О) 


48. Which is correct combination 
(A) (1) (ii) (P) 
(С) (1) (ii) (О) 


49. Which is incorrect combination 
(A) (1) (ii) (R) 
(С) (II) (ii) (S) 


(B) (11) (ii) (R) 
(D) None of these 


(B) (1) (i) (P) 
(D) (IV) (ii) (P) 


Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


Using the identity, sin* x = 2. Toos 2х + Toos 4x or otherwise, if the value of 


sin 8 + біп“ 2) + sin* EJ - = where a and b are co — prime then value of a—bis 


Let S= 2 + 2 + 2 +... ! +— : Spee anes 
sin8? 511162  sin32? sin4096?  sin8192? sina 


a e (0,90?) then find a (in degree). 


Let L denotes the number of surjective functions f :A — B, where set A contains 4 


elements and set B contains 3 elements. 
M denotes number of elements in the range of the function. 


f(x) = sec ' (sgnx)- cosec ' (sgnx) where sgnx denotes signum function of x. 


LM+N 
And М denotes coefficient of t? іп (1 i ey (1 ч. ey. Find the value of on, 


Let f(x) be a differentiable function in [-1, ©) and f (0) —1 such that 


iy 1201) Go 1) F(t) In(f(x))-In2 
Ры f(t)- f(x-1) x-1 | 


=1. Find the value of lim 


If a = tis a fifth root of unity, then find the value of log 5 +a +a? +а? 25 
о 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
ЅЕСТІОМ – А 
1. ABD 
CV 

Sol. Ec pug 

deus ( ) 

V; 
Current through V2 io = T d 
Current through V; i; = ММ олт 


2 


3Re 


at t= RC, power delivered by V» = Vi» = 


2. ABD 

Sol. Gravitational field intensity inside the spherical shell is zero. 
Gravitational force is always directed centre of spherical mass for outside points. 
Force on P act only due to m, because point P is outside the spherical shell of mass m4. 
So choices (A), (B) and (D) are correct. 


3. BCD 
Sol. Apply conservation of mechanical energy to obtain x. 


4. BC 
h ' СЯР 
Sol. As A, ES and as V increases. A, decreases but characteristic wavelengths do not 


change so interval between A, & A, increases and the same for the interval between 
Ар & Ao 


— 'Á— — — ——— € —— I —— — — € € —— I eel 
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11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


BC 
-6 rxi 
50 x 10° = => forl=5mA 
100 +r 
r=1Q. 
V =50 x 10$ (100 + ro) = 50 x 10 ro 
AB 
Assume unknwon currents and apply KVL twice. 
BD 
For n" mode of vibration ^, = LA 
(2n - 1) 
B 
B 
A 
(for Q.8 -10) 
Linear impulse [Fat =MV, .440) 
Angular impulse — [Fhdt = |, ...(ii) 
=  mweh = lco and |, - Emr’ F 
Force of friction is forward. 
(Rela 2 a= шин 
acm = E HIS. ug forward. 
m m 


Kettective in (ІІ) is k and досе = E 


C 


Kettective in (Ш) is 4k and Оенесіме = 


n Ko 


A 


) ‚К 
Kettective In (IV) IS 4 and Өенесїїүе = 9 


SECTION - B 
2 
Let R be the radius of the circular layer of water. 
Then, sR'd x p =m ...(1) 
2Т 
Pressure at A =p, 267; 242) 
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Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 
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Thus pressure between the plates is less than the 
atmospheric pressure and so the plates are pressed 
together as though attracted towards each other. 


F, force of attraction = Ap x area — Ғ- Ay mR? 


p.2T, m 2Тт 2x04x10?x0.08 


- x = —5— = 5 = =6.4N 
d ар dp 0.01х107х1000 


=> 
6 
As source (horn of bus) is approaching stationary wall (say, listener), therefore, apparent 
frequency striking the wall is 
у= 0" E 

v-o, 
Sound of this frequency will be reflected by the wall (now, source). The passenger is the 
listener moving towards source. Therefore, frequency heard by the listener 
wie (ю+ v, )v' 


о 
using (1) 

о+о оу Uc U,)v 
ү"- Ly m 2) 


о v-o, DD. 
_ (330+5)x 200 335 
|. 330-5 325 
у"- 206Н2 

Beat frequency = (v'—v) 
= 206 — 200 = 6 Hz 


x 200 


21 E а- 9x21 gw. 


2 
As stable equilibrium, U is minimum. Thus ас > 0. 
Х 


=> х -9х-20-0. > (х-5)(х-4)-0. 
x = 5 and x = 4 are points of equilibrium. 

2 
Апа U minimum when = > 0. i.e. atx = 5. 
X 


3 


5 = rate of change of momentum of the photons. Thus, in case of complete 


absorption, F = Intensity of the wave / speed of light. 
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Chemistry PART - Il 
SECTION – А 
19. АВС 
Sol. (А) EAS, (В) Oxidation & (С) Diel’s alder reaction gives Anthraquinone. 
20. BC 
Sol. Its chemisorption, so heat is released and О, ——>O, electrons іп fos increases. 
21. BD 
Sol. (В) both give № 
(D) both give NH3 
22. B 
Sol. OCH3 
: Ф | 
С--ОНЫ — 59 C—CH, — 0 > C—CH3 
== 18 
180 ОН 18 | ОН 
OCH3 
OCH3 
23. ABD 
Sol. Balanced equation is 
6l «CIO; +6H,SO, —— СГ + 6HSO; +31, + 3H,O 
24. АВС 
Sol. Іп (A) angle strain is relieved. B & C have strong electron withdrawing groups, so forms 
hydrates. 
25. AB 
Sol. (А) Ortho effect makes О — Me С,Н,МН: weakest base. CsHsNHMe (PK, 4.84) P – Me — 
CeH4NHs(Pka 5.10) 
(B) О- NO» C&H4NH; (Steric effect and H - bonding) 
O — Me СНАМНАРК, 4.38) < O - MeO CeH4NH2(PK, 4.49) < О – OH СЫН,МНАРК, 
4.72) 
26. A 
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Sol. мө? - CMe, — 92:9 5 Pinacol rearrangement 


OH МН» 
InvolvesCarbocation 


27. В 
Sol. CH,COOC,H, —N2°  Claisen condensation & involves carbanion 


28. B 
Sol. Its carbylamine reaction, involving carbene 
29. A 


ES +1 
So. P, +OH——>PH, +H, PO, 


30. B 
So. Red P, +OH——>H,P;0, 
81.0 
Sol. РСІ, +H,PO, ——>H,P;°0, 
SECTION - B 


32. 6 
Sol. Мо. of peptide bonds = 9 
Mass of hydrolysed products = 796 + 18 x 9 = 958 


No. of glycine units = 958 шоо a 6 
100 75 
33. 0 
ey el 12 11 с 
T Е 2 ` 70-5-5-- 
aie E oe Ж? OF} "C=O" О I II 
o^ 795 Ho О Хи -0 О оо 
De 
тү -0 (НРО, ), ШЕ -1 (8,0% ) 
ms = 0 m4 = 1 
34. 4 
Sol. ol 
OH OH ОСОСН, OCH - СНз 
COOH COOH COOH 
NaOH 
OH? Ex —вон 
Aspirin 


р eel 
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35. 2 

Sol.  x-iCRT 
For monobasic acid i = (1 + о) 
2.69 = (1 + a) 0.1 x 0.082 x 298 


= а = 0.1 
ІНІ =Ca=10° 
pH =2 

36. 8 


Sol. Except (viii) all are correct. 
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Mathematics PART - Ill 
SECTION – А 

37. АС 

Sol. Тһе given condition implies 


38. 


Sol. 


39. 


Sol. 


40. 
Sol. 


cos (20 - 20) + cos (20 + 2a) = 4 sin? 0 
=> cos20(1+cos 2a) - 1 
=> 2соѕ? а = ѕес20> 1 


1 
= (соба|>-- 
(оза) J2 
ABC 
т/2 т/2 
(А) E | In(cotx)dx =1= | In (tan x )dx 
m : 
l=- (In(cotx)dx21- 2121-0 
d 21. 
(В) |= | sin? хах = - f sin? хах =1=0 
0 0 


(D) EL >0 


j 1+ соѕ 2х 
2 2 


dx>0 


ACD 


(rn -r)(r, -r)(r, -r) 


(eese 


А?абс Ларс 4abcA (abc) 


s(s-a)(s-b)(s-c)s? 5° (a+b+c) R(at+b+c) 
AB 
As 2x - 3y - 520 and Зх -2y - 1= 0 intersect at (1, 1) so this point lies on 
t’x+ty-6=0 
=> t?+t-6=0 
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=> (t+3)(t-2)=0 
Hence, t - -3,2 


41. ABC 
Sol. Let equation of direct common 
tangent(s) be 


(y -0)- m(x-3) 
=> mx-y-3m-0 


> m = 


=> m =+—= 
Clearly, APQR is an equilateral 
triangle. 
Now, verify alternatives. 
42. ACD 
бо. (9-4,5) =I+f 
Let (9-4V5) =f' 


1040 -(9-4/5| 4(9-445| 


= Even integer 


O0<f+f'<2 
-. Lis an odd integer 
= (a) 
43. ABCD 
So. (A) тх) = іт 3-15 a--1 
x0" x20 2x 2 


If a=—1, then lim f(x) = 7, lim t(x)- d 


x20 2 x50 2 


г. f(x) is continuous at x =0, if a=—1, b= : 
(В) f(x) is discontinuous at x =0 if b + 5 | 


(С) If a —1, then lim 24 does not exist. 
Х-» Х 


г. X 0 is a point of irremovable type of discontinuity. 
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Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 
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1 
(D ІҒа--і, then іт (х) == 


22025 5 => removable type of discontinuity at x = 0 


B 


For parabola y^ =4ax, equation of tangent with slope m is y -me = and point of 
contact iE: =) 
т“ т 


D 


2 2 


For hyperbola 22 - - = 1, equation of tangent with slope m is y = mx + үа?т? - b^ and 


point of contact С 


а? || mb? 
а? — mĉêb? m а? mb? 


D 
For circle x^ + у? =r’, equation of tangent with slope m is y = mx +rv1+m? and point of 


contact Ё чы, | 
41-02 41-07 
В 
m—-2tan'x, x< 
го) si ;J- 2tan x —1<х<1 


2. Itis non differentiable for x = +1 


A 
= -21ат” < 
f(x) - cos" 1 m л = X, х<0 
14+x 2tan x, x20 


It is non differentiable at x = 0 


A 
m-2tan'x, x< 
го) si ;J- 2tan x —1<х<1 
2tan x, х>1 
It is continuous at x = 0 
SECTION – B 
5 
ufm) 3 1 2т\ 1 4л 
sin’ |—|=—— S|—|-—COS| —] 2... (i) 
7) 8 2 7 8 7 
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1 
8 
Similarly, se ІН 25 до 202) 
7 8 2 7 8 7 


5л 3 1 Зл 
or sin’ = — + — COS| — 
7) 8 2 7 

( 


юэ (i) + (ii) + (iii) 


G) 


3 i 
= + — = — 
8 16 16 
а-0-21-16-5 
51. 4 
1 sin(8°- 4°) 
So. Т-- = — = сої4° – сої8° and so on 
sin8° sin 4? sin8° 
Cian cea ы. Ue Au + : ! 


sin8? 611167 51132? sin4096° i sin 8192? 
= (cot 4° — cot8°) « (cot8° — cot16°) + (cot16° - cot 32°) 
......%.(со12048% - cot 4096? ) + (cot 4096° — cot 8192° ) 
=(cot 4° - cot8192°) 

Also cot8192° = cot (45 x 180° + 92° ) 
=cot92° (As 45x180? =8100°) 


, S2 cot4? —cot92° LUC eae 
2tan2° 
1+tan?2° sec* 2° 1 " 
- - = >a=4 


© 2tan2?  21tan2? 5104. 
52. 4 
So. 1:3* -| °C, (2* -2)+ °C, | - 36 
M: If x >0, sgn(x) = 
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Цх)-0-2-2 
0225 
For х = Of(x ) is not defined 
For x <0, f(x)= л-^= 
2 2 
:.М-1 


N : Coefficient of t? = coefficient of t?in (1-4) x coefficient of t? in (1-8) 
=5x8=40 

Hence, L = 36; М- 1 and N = 40 

>LM+N=36+40= 76 
53. 1 

2 2 

som PCD- CHFO (5) 

көм F(t) txt) 
т 20001) (x 41) F(t) _ 


=> 2(x«1)f(x-1) - (x +1) f'(x 1) e f'Gce1) 
= 2(х+1).1(х+1)= 014 (x41) |t'(x+1) 
f'(x+1) 2(х+1) 
f(x +1) t+ (x41) 
Integrating, we get 
in(f (x +1) =In(1+(x+1)"} «Inc 


Put x = -1 
0-0-іпс 
->С-1 


=>f(x+1)=14(x+1) 
So, f(x) =1+ х? 
In(f(x)-I2 , In(1+x?)-In2 Е 


Hence, lim =lim 
xo1 — x>1 (х-1) 
54. 2 
So.  1+а+а2 +a? «a^ = 0, а? -1 
1-a c a? +a’ = о“ 28 За“ 
о. о. 
2 4 
1-a-ca?^-a :- Spe |-3 
о. 


109-3-2 


Га eel 
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General Instructions: 
• The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
• This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 
° Each Part is further divided into One Section: Section-A. 


1. Section- A (01 - 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (08- 14, 26 - 32, 44 - 50) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section- A (15 - 18, 33 - 36, 51 - 54) contains 6 paragraphs. Each paragraph is having 2 multiple 
choice questions having 4 options with only one correct answer. Each question carries +3 marks 
for correct answer. There is no negative marking. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-ЕТ-ІІ (Paper-2)-PCM-JEE(Advanced)/20 2 


Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


In the Young's double slit experiment using a monochromatic light of wavelength A, the 
path difference (in terms of an integer n) corresponding to any point having half the peak 
intensity is 


(А) (2n « 1) (B) (2n +1) 


оо | > NI 
|” |> 


(С) (2п+1) (О) (2n +1) 


- 
O 


The speed of a wave on a string is 150 m/s when the tension is 120 N. The percentage 
increase in the tension in order to raise the wave speed by 20% is: 

(A) 44% (B) 40% 

(C) 20% (D) 10% 


A frictionless tunnel is dug along a chord of the earth at a perpendicular distance 5 


from the centre of earth (where R is radius of earth). An object is released from one end 
of the tunnel. The correct graph, showing the variation of acceleration of particle with its 
distance r from centre of earth is 


Space for Rough work 
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A closed organ pipe of length L is vibrating in its first overtone. There is a point Q inside 
the pipe at a distance 7L/9 from the open end. The ratio of pressure amplitude at Q to 
the maximum pressure amplitude in the pipe is 


(A) 1:2 (B) 2: 
(C) 1:1 (D) 2:3 
A charge particle q of mass m is placed at a Vo Vo -2q 
distance d from another charge particle — 2q of ж <--” 
mass 2m іп a uniform magnetic field В as shown. 008 
If particles are projected towards each other with 
equal speed vo, so that the two particles touches 
each other without collision during its motion. 
(Assume only force due to magnetic field acts on 
the particle) 
ава ава 
(А) — (В) = 
2qBd 3qBd 
TUR (D) m. 


When the electron in a hydrogen atom jumps from the second orbit to the first orbit, the 
wavelength of the radiation emitted is 4. When the electron jumps from the third to the 
first orbit, the wavelength of the radiation emitted as 


9 4 
(A) FA (B) s^ 

27 32 
(C) за? (D) 27^ 


The image of an object, formed by a plano-convex lens at a distance of 8 m behind the 
lens, is real and is one-third the size of the object. The wavelength of light inside the lens 


is = times the wavelength in free space. The radius of the curved surface of the lens is 


(А) 1 т (В) 2 т 
(С) 3 т (D)6m 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


A bimetallic strip is formed by two identical strips, one of copper and the other of brass. 
The coefficients of linear expansion of the two metals are a, and a,. On heating, the 
temperature of the strip goes up by AT and the strip bends to from an arc of radius of 
curvature R. Then R is 

(A) proportional to AT (B) inversely proportional to AT 

(C) proportional to |o, — «| (D) inversely proportional to |a, — «| 


Two parallel long straight conductors lie on a smooth horizontal surface. Two other 
parallel conductors rest on them at right angles so as to form a square of side a initially. 
A uniform magnetic field B exists in vertical direction. Now all the four conductors start 
moving outwards with a constant velocity v. The induced e.m.f. e and induced current i 
will vary with time t as 


(A) (B) 

t t 
(C) (D) 

t t 
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Consider the decay 23 Pu 23 U+* He 
The atomic masses are given as 


race Pu іы U eet He 

Neglecting the recoil of the residual nucleus 

(A) the kinetic energy of the a particle emitted is 5.58 MeV 

(B) the kinetic energy of the a particle emitted is 5.58 eV 

(C) conservation of electric charge is valid for the given reaction 

(D) conservation of electric charge is not valid for the given reaction 
In a thermodynamic process Helium gas obeys the law TP ?^ 
2 moles of the gas is raised from T to 3T, then 

(A) Heat given to the gas is 9 RT 

(B) Heat given t the gas zero 

(C) Work done by the gas is -6RT 

(D) 


D f vaP for the process in the given temperature range is 10RT 


constant. If temperature of 


Sounds from two identical sources S, and 5, reach a point P. when the sounds reach 
directly and in the same phase the intensity at P is lọ. The power of S, is now reduced by 
6496 and the phase difference between S, and S; is varied continuously the maximum 
and minimum intensities recorded at P are now Imax and li, 


(A) Ї Бах = 0.64 lo (B) тїп = 0.36 lo 
(C) Imax /lmin = 16 (D) Imax /Imin = 1.64/0.36 


A wave disturbance in a medium is described by 
y(x, t) = 0.02 cos (50 лі + 1/2) cos (10 nx), 
where ‘x’ and ‘y’ are in metre and ‘t’ in seconds. 
(A) A node occurs at x = 0.15 т 

(B) An antinode occurs at x = 0.3 m 

(C) The speed of the component wave is 5.0 m/s 
(D) The wavelength is 0.2 m. 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-ЕТ-ІІ (Paper-2)-PCM-JEE(Advanced)/20 6 


14. A cannon shell is fired to hit a target at a horizontal distance R, however it breaks into 
two equal parts at its highest point, one part returns to the cannon. The other part 
(A) will fall at a distance R beyond target (B) will fall at a distance 3R beyond target 
(C) will hit the target (D) have nine times kinetic energy of first 


Paragraph Type (One Option Correct) 
This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 


to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 15 and 16 


In a photoelectric effect, a point source of green light of power 40 W emits mono-energetic 
photons that can just emit photoelectrons from an isolated metallic sphere of radius r = 1 cm, 
placed at a distance of 1m from the light source. Now, four other separate sources of violet, 
blue, red and yellow light emitting same number of photons as that of green light are brought 
near the source of green light. 


Assume one de is emitted out of every 10° incident e on sphere. | 


15. No. of photoelectrons emitted from the sphere per second is 


(A) 2.5 x 10° (B) 2.5 x 10° 
(C) 2.5 x 10’ (D) 2.5 x 10° 
16. The potential of the sohere when emission of photoelectrons will stop is 
(A) 0.7 V (B) 0.5 V 
(C) 0.6 V (D) 0.8 V 
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Paragraph for Question Nos. 17 and 18 


One mole of a monatomic gas undergoes the cycle shown in the 

diagram: The pressure, volume and temperature at A are Po, Vo 2Р, B 

and То respectively; the pressure at В is 2Ро and the volume at D 

is 2Vo. The processes AB and CD аге isochoric. During BC DA, C 
the gas undergoes the processes such that during an infinitesimal A 


contraction or expansion, the heat absorbed dQ, the change in 
internal energy dU and dW, the work done satisfy the relation: 


dQ = -а0---ау/ 


For the process BC, DA, we can write 


17. 


18. 


Вере 


1 2 
2 3 


<|---------+ 
o 

N 

шарыг 

о 


dQ = 580-288 =dU+ aW 


se аб зар. RT К 
2 3 22 3 


pdV+Vdp = ВОТ ; or, 12 рау + Vdp = 0 


13 
or, pV = constant 


Find the temperature at C 
(А) 270 (В) 3To 
(С) 2°°Т, (D) 3°°T, 


What is the efficiency of the cycle? Assume 25/9 = 1.5,2*/9 = 4/3 approximately 
(A) 24% (B) 30% 
(C) 36% (D) 42% 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. O 
Protas ong Product (Major Jis 
ee 
Ph” Ме thy EH 
О 
(A) Сы» E 
ОЕ Ph Me 
Ph Me 
OEt OH 
(C) Ph^ “Ме (D) Ph^ “Ме 
О О 
20. | Which one of the following reagent can be used for differentiating the Си?” and Bi?*? 
(A) HS gas in presence of dil НСІ (B) МН,ОН(ехсев5) 
(C) K4Fe(CN)s] (D) (B) and (C) both 
О 
21. НСІ Cat. М 


The compound[X] is 


ПА | 


(А) (В) 


О 
E 
(C) (D) CX 
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22. The compound formed by dissolving gold and platinum in aqua-regia is 
(A) [AuCL]* and ІРІСІ” (В) [AuCL] and [РІСІ] 
(С) [AuCL] and [PtCle]~ (0) [AuCL] апа (Р 1 


23. The pair of compounds having the same hybridization for the central atom is 
(A) [Cu(NHs3)4]°* and [Ni(NH3)4]** (В) [NiCl4]* and ІРІСІ” 
(С) [Cu(NHs)4]** and [Zn(NHs)4]°* (0) [Co(NH3)g** and [Co(H20)¢]** 


24. The major products M and N formed in the following reactions are:— 


2 
N^ “он 
Cha N 
(A) | ВС SN SN 
M- | N=|| 
2 2 
N^ “он N^ “осн; 
(В) << NN 
м- | N= | 
2 SN 
N OCH, О 
CH, 
(C) NN ы. 
m= || N= || 2 
жш N^ “осн; 
СН, 
(D) SN Ке ы 
м= | N= | 
SN 
2 
Qs e N^ “он 
сн; 
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25. 


The highest occupied MO іп М» and O; respectively are (take x-axis as inter nuclear 
axis) 

(A) o2px, x 2ру (B) л2ру, л2рг 

(С) ос 2рх, o2px (D) л 2ру, л 2рт 


(One ог More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. 


27. 


28. 


29. 


Which of the following statement(s) are correct? 
(А) CH; — Cl > CH; - F > СНз — Br > CHs- | 

(B) Сі» > F2 > Bro > А 

(С) 5,03 ,5,0; , S205 

(D) PCl; > SiCl, > AlCl; > М9СІ2 


Order of dipole moment) 
Order of bond energy) 
All have 5- S linkage) 


Order of hydrolysis) 


ж gti ээс 


Which of the following statements is/are true about the transition metal alkene 
complexes? 

K [Pt Cl3C2H4] 

(A) Back bonding weakens the double bond of the alkene 

(В) с bonding and back-bonding synergistically strengthen metal alkene interaction 

(C) Electron withdrawing substituents on alkene reduce back bonding 

(D) x-acidic co-ligands on metal strengthen back bonding 


On electrolysis, in which of the following, O2 would be liberated at the anode? 


(A) dil Н.5О, with Pt electrode (B) aq. AgNO; with Pt electrode 

(C) dil HSO; with Cu electrode (D) aq. NaOH with Pt electrode 
Which of them can act as oxidizing agent in acidic as well as in alkaline medium? 
(А) КМпО: (В) K2Cr207 

(С) H202 (D) Cl 
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In which of the following reactions benzaldehyde will form in final product. 


CN СН, 
(A) SnClp+HCl (В) Ст0,С1,/С5 
H3O* H3O* 
OH 
(C) жос (D) 


EE CCI, E 


A dilute solution contains Ё moles of solute X in 1 kg of solvent with тоа! elevation 
constant Ky. The solute dimerises in the solution according to the following equation. The 
degree of association is o. 
2X ——X, 

2 (K,t - AT, ) 

K,T 
(B) The molecular mass observed will be lesser than actual molecular mass 
(C) The colligative properties observed will be АЛТ, obs < ATb theoretical ; ^Tt obs < AT? theoretical; 

AP obs < AP theoretical 


(А) The degree of association a = 


K, (K,t — AT, ) 


(D) The equilibrium constant for the process can be expressed as: K = 5 
[2AT, - K,t] 


The correct statements about the following reaction are 


CH3 


(BP, (X)__C#acooi/Pyidine „(ү)_ ©” (7) + Acetic acid 


(2) H202 /OH7 
is transisomer of 2-Methylcyclopentan-1-ol 
is Cis isomer of ester 
is geometrical isomers of (X) 


(A) (X 
(B) (Y 
(С) (Z 
(D) (X) and (Z) have identical boiling point 


М2 МУ МЈ a 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (С) and (D). 


Paragraph for Question Nos. 33 and 34 


MnO; is the most important oxide of manganese. MnO» occurs naturally as the black coloured 
mineral pyrolusite. It is an oxidizing agent and decomposes to МпзО; on heating to 530°C. It is 
used in the preparation of potassium permanganate and in the production of Cl; gas. Over half 
a million tons per year of МпО, is used in dry batteries. 


33. 


34. 


In the laboratory, MnO; is made by 

(A) Heating Mn in Oz 

(В) Oxidizing Mn** in air 

(C) Electrolytic oxidation of MnSO; 

(D) Precipitating MnO; from solution when performing titration of KMnO, in alkaline 
medium 


In which of the following species, the colour is due to charge transfer. 


() |Мп(ОН) | (ii) MnO?- (iii) МпО> (ім) KMnO, 
(A) 1, II, Ш correct (B) Il, IV are correct 
(С) |, Ш are correct (D) only IV is correct 
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Paragraph for Question Nos. 35 and 36 


Acid-base indicators are either weak organic acids or weak organic bases. Indicators change 
colour in dilute solution when the hydronium ion concentration reaches a particular value. For 
example, phenolphthalein is a colourless substance in any aqueous solution with pH less than 
8.3. In between the pH range 8.3 to 10, transition of colour(colourless to pink) takes place and if 
pH of solution is greater than 10 solution is dark pink. Considering an acid indicator Hin, the 
equilibrium involving it апа it's conjugate base(In) сап ре represented ас: 
п ==ен + In 
acidic form basic form 


In^ 
pH of solution can be computed as: pH = pK,, +log = l 
n 


In general, transition of colour takes place in between the pH range, pK 1. 


35. An indicator is a weak acid and pH range is 4.0 to 6.0. If indicator in 50% ionized in a 
given solution, then what is the ionization constant of the acid? 
(А) 107 (В) 10 
(С) 10° (D) None of these 


36. Select the correct statement(s) 
(A) at midway in the transition of an acidic indicator pH = pK,, 
(B) Methyl orange(3.1 to 4.4) is suitable indicator for titration of weak acid and strong 
base 
(С) Bromothymol blue(6.0 to 7.6) is not a good indicator for titration of НСІ апа NaOH 
(б) Thymol blue(1.2 to 2.8) is a very good indicator for titration of 100 mL of 0.1 M 
NH4OH (pK, = 1.74) and 0.1 M HCI 
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Mathematics PART - Ill 


SECTION – A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


If roots of quadratic equation x^ « (a^  7)x – 15а - 0 lie on either side of 2, then 
complete set of values of a is: 


(А) C2, 4) (В) [-2 3 
9 3 
(с) e 2) (0) Е J 


Consider a triangle ABC and let a, b and c denote the lengths of the sides opposite to 
vertices A, B and C respectively. If а= 1,0 = 3 and C =60°, then біп? В is equal to: 


27 3 
(A) 58 (B) 54 

81 1 
(0) ов Di 


18 points are indicated on the perimeter of a triangle 
ABC (see figure). How many triangles are there with 
vertices at these points? 

(A) 331 (B) 408 
(C) 710 (D) 711 
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43. 
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If the mapping f (x) -mx-c,m»0 maps [-1, 1] onto (0, 2] then 


tan (ше 5 +cot'8+cot'1 J is equal to: 


пх" —(n+1)x" +1 


lim where n=100 is equal to: 
хэ! (e* -e)sinnx 
5050 100 

(A) (By 

ле ле 

5050 4950 
(pe (D) - 

ле ле 
xm if xx1 Е | 
Let f(x)= : then the number of critical points on the graph of the 
-(x-2) if x»1 

function is: 
(A) 1 (B) 2 
(C) 3 (D) 4 


The equation to the orthogonal trajectories of the system of parabolas y - ax? is: 
2 2 


(A) у =с (В) r+ =c 
2 2 
(0) > -y =c (D) х? i. oc 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


44. 


45. 


46. 


47. 


If 2cos0 + ѕіпӨ = 1, then the value of 4cos0 + 3sinO is equal to: 


(A) 3 (B) -5 

7 
С) = D) -4 
(C) 5 (D) 
| а equals 

ХЕИ 

2 2х +1 1 2х-1 2х +1 
A) -їап” C В) — tan" атт | +С 
№ 3 | 43 | 3 3| 43 43 

1 2x* +1 1 2х-1 2x +1 
C tan + D) — 22 ЇСА | +С 
9) 5 | 2 | = Ч 5 B 
Where C is an arbitrary constant. 

3 2 

The co — ordinates of the point (s) on the graph of the function, f(x) = 3 x +7x-4 


where the tangent drawn cut off intercepts from the co — ordinate axes which are equal 
in magnitude but opposite in sign, is: 


8 7 
(A) 2 3 (B) |з 2 


(C) Ü 3 (D) none of these 


X — shen which of the following is correct? 


has minima but no maxima. 


is concave down in (—,0) (0,3) 


) 
) 
(x) increases in the interval (0, 2) and decreases in the interval (2,0) (2,0). 
) 
3 is point of inflection 
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48. If 2xy dy =(x? « y* +1)dx,y(1)=0 and y(x,)= V3, then x, can be: 


(A) 2 (В) -2 
(C) 3 (D) -3 


49. A line L passing through the point P (1, 4, 3), is perpendicular to both the lines 
x-1 y+3 z-2 х-2 y-4 2-41 
= = апа = = : 
2 1 4 3 2 -2 


If the position vector of point О оп L is (а,а,,а,) such that (РО) =357, then 


(а +а, +а,) can be: 


(А) 16 (В) 15 
(С) 2 (D) 1 
ау 


50. Solutions of the differential equation (1- dira 4 Xy - ax where a € R,is: 


(A) a conic which is an ellipse or a hyperbola with principal axes parallel to coordinates 
axes. 

(B) centre of the conic is (0, a). 

(C) length of one of the principal axes is 1 

(D) length of one of the principal axes is equal to 2. 


Paragraph Type (One Option Correct) 
This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 


to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 51 and 52 


Let f(x) = х? + (а+ 2)х+а? - a« 2. Given а,о,В(о <В) be real numbers and a,ß are the roots 
of the equation f (x) - 0. 


51. If a « -2«p, then a lies in the interval: 
(A) (0, 1) (B) (1, 2) 
(С) (2, 3) (D) (3, 4) 
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52. If both roots of the equation f (x) = Olies in interval (0,00), then range of a, is : 
2 
a (5.2) (B) (=x, -2) 
(C) (0,9) (D) ф 


Paragraph for Question Nos. 53 and 54 


| Аза 6х? +13 
Let f be an even function satisfying f(x – 2) - f| x «| = 5 vxeR and 
x? + 
< 
t(x)- 3x, 0<х<1 
4-х, 1<х<4 


[Note: [y] denotes greatest integer function of y.] 


5З. The area bounded by the graph of f (x) and the x — axis from x = –1 to x = 9 is: 


(ду (В) 15 
15 
(С) 12 р) 2 


54. The value of #(-89) - f (—67) + f (46) is equal to : 
(A) 4 (B) 5 
(C) 6 (D) 7 
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SECTION- A 


Sol V= E V'= 6v 
u 5 
T' 36 
V'= |— T'=—T 
u 25 
96 T 2 44 96 
3. D 
Sol. Let mass of the earth is Мг and mass of object is m. 
| GM,m AI N 
Force on object at A = 2 —г | towards centre. — 
Н 
2 
г2 – — 
: M 
Force on object along the tunnel = E ) І 4 
; GM R? 
Acceleration of object along the tunnel -( -3 r° 1 
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4. А 
Sol. АРт = 2AP% cos kx (assuming closed end as origin) 
At point О, х= 1-25 


АРт = 2АР, NES 2) as 


Required ratio= 1:2 


5 B 
Sol. mv, " 2mv, 
qB 248 
6 C 
hc 1 1 3 : 
Sol —=R ---і|---В 224 
Чэ 72 E z) 4 0) 
he 1 1 8 Ж 
Fm СЕЕ: ...(ii) 
A' 3 9 , 27 
——EX- = 3, 
rx 4 8 32 
7 C 
Sol. S М-8; end 
2 3 
V V 
1+m=—=—— 
f 2R 
8 BD 
Sol. R= | 
lou, a [At 
9 AD 
Sol. шин Ви af = constant 
dt dt 


. Bu 
i = — = constant 
А 


10. АС 
Sol. А! the mass defect will convert into KE of a-particle. 


11. BCD 
Sol. TP ?? = constant 
= РМ? ° = constant or РМ = К 
This an adiabatic process. 
=> AH=0 
Work done = —AU = 6RT 
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12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 
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КӨР пВАТ 
[Мар = |o OLD 


AC 
Let | be the power of source S, and So. 
Initially |, = 41, finally Imax = (vi + \/0.361 | = 2.56! 


and Imn = (vi - 0:361). — 0.16! 


ABCD 
y = 2a cos (ot + ф) cos (Kx) comparison with given equation gives 


К----10л => та 
À 5 


о = 2лї = 50r > f= 25 Hz 
s.v = 5 тг! 
at x = 0.15 т 
cos (10 x x 0.15) = cos (1.5л) = –1 for allt 
at x = 0.3 
cos (10 x x 0.3) = cos Зл = – 0 for all t 
AD 
At highest point, linear momentum 
2 mv = mv, — mv 
= Зу 


At highest point, velocity of other part after explosion = 3v 
Centre of mass of particles will be at a distance R from initial point on ground. 


A 
Work function of the metal (ф) = LONE UNE 2.5eV 
Age 4963 
No. of photon emitted from the power source per unit time = ————PU 12 
2.5 x1.6x10 
photons 
20 -2 үд 
No. of photons incident on the metallic surface per unit time = Шы pes S 2.5x10"° 
TU 
photons 
No. of photoelectrons coming out from the metal surface per unit time 
15 
- EA - 2.5 x 10? photoelectrons 
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Sol. 


17. 


Sol. 


18. 


Sol. 


The emission of photoelectron will stop when 


violet 


sphere. 
12408 epee vV=0.5V 
4136 
P 
Ta =T, =27T 
B Р, А 0 


В 
Heat is absorbed during the process AB and BC 


3 3 
Олв = 2 ВТ, 


в-28|7, - Tp) =®нх(2-—2°°ут, 


=5(4-2°9)RT, = Pare" =1.5] 


Q 
Q -3( 259 RT, = — RT, 
== gf + ) 0= 16 0 
Q 
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-Ф-еу, where V is the potential of 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. C 
So. RCOOH—SCC2 + RCOCI—CH2 , RCOCHN, —^®° , RCH- C =O 


| кон 


RCH, - | =О 
OEt 
pas Se SS 
| Ph Me 

20. D 

Sol. Fact based. 

21. C 

Sol. 


O 
А e E | 
Famam pm ^ | =>» Ф 
22. С 


Sol. Ай-4Н + NO; + 461 —— AuCl, + NO + 2H;O 
3Pt+16H* + 4ANO; +18 CF —— ЗРІС +4NO+8H,O 


23. A 
Sol. Fact based. 
24. C 
Sol. 22 SN 
| CHsl | 
N NaOH 
N OH | O 


CH3 


297 Ж” 
NS Ww 
N OH N 
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25. 
Sol. 


26. 
Sol. 


27. 
Sol. 


28. 
Sol. 


29. 
Sol. 


30. 
Sol. 


31. 
Sol. 


32. 


A 

For No 

KK o2s* < o 257 < о2Р2 a « o2P7 
лег? 

For О; 


i * opa A 
KK с252 < o 2s? < o2 P? «^, 2259 < o` 2P, 
т 2Р2 n2P7 
ACD 
(B) is incorrect, correct order is СІ; > Bro > Fo > 12. 


AB 
Fact based. 


ABD 

(А) 2H,O—— 0O, + 4H* + 4e" (at anode) 

(B) Aq. AgNO; at anode 4ОН---2Н,0-0, -46: 
(D) Aq. NaOH at anode 40H ——>2H,0+0, -46: 


ACD 
K2Cr207/H* acts as oxidant пої in basic medium, rest all acts as oxidizing agent in acidic 
as well as alkaline medium. 


ABC 
(A) Stephan's reduction, (B) Etard's reaction, (C) Gattermann Koch synthesis 


ACD 


CRT 2 (K,t — At, ) 
қы 

апа ав і<1 

М, 

M <1 so Mc < М, 

(CP)... 

(CP).. <1 ялы (С) 
AD 
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Sol. 


36. 


Sol. 
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CH3 
(1)B2H CH3COCI H30* ‚ . | 
ucro. Pridie —(Y)—5*—» (2) + Acetic acid 
CH3 O 
ww OH wu OC - CH; м«ОН 
5 ---> 
X Y Z 


D 
MnO; + OH —MnO, 


D 

KMnO, is purple coloured due to charge transfer. 
B 

For 50% ionization(In ) = [HIn] 

ps PKn 


Thus РК,- 10° (as pH = 5) 


A 
At midway pH = PKn 
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Mathematics PART - Ill 


SECTION – A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. D 
So. {(2)<0 


->(а-6)(2а-3)<0 ZEE 


38. A 
2 2242 е 
Sol. Ву Cosine law, cos60? = шат 
2.1.3 
=с=\/7 
b с 
М = == SS В | 
xd sinB sinC (тиетш 
А TE 
> As eae 2 2343 
V7 27 


Hence, sin? B = zd 
28 


39. D 
Sol. %C,-3.7C, -816 -105- 711 


40. D 
Sol. Clearly, f(x) =x+1(As m-1, c - 1) 


Now, tan са 5 +tan” = + tan” 23 


18 
1 1 
—+— 
-tanl tan | -2 8 | tan? — 
1 1 
1--х- 
7 8 
= tan tan"! 18 наг (11 - tan| tan” (S эт" 5) 
55 11 
S hs 
-tan tan "| 411. 18 _ ten ав" 11-532) 
23228 зоа 
11 18 
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Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 
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юм (e"'-e)sinax 

Put x =1+h sothatas x 51h 0 
h.n(1+h)" - (1) -1) 

nd е(е" - 1)sinzh 

n.h(1-- "Ch "С,ћ + "С,ћ +...) 

-(1+ "Ch + "С, e" Ch? +....-1) 


7 noo кем) (Set) 


ee e$. n'«n п(п+1) 


те 2те 2(те) 2(те) 
If n=100 
БЕЙ 
>|=- 
ле 
C 


A, B, C are the З critical points of y = f (x) 


A 

dy -2ах- 218 

ах x 

dy 2y 

ах x 

Now m2» =-1 2:16 dy х 
а 2y dx 2y 
2 

y? =-— +c 

AC 


(2cos Ө)” - (1- sin9)* => 5sin?0-2sin0-3-0 
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45. 


Sol. 


46 


Sol. 


47. 


Sol. 


48. 


Sol. 


= sin0 21 or ч now 


If sind =1>cos0=0>E=3; If sin => 


Hence E = t 
5 


BC 


t Вэ 
i; dt 4 dt Dr nih (3) 1 (22) 
= tan 


"alu! QY үз 225 3 3 3 
“2% pem 


1 _,( 2x? +1 
= —— tan +C 
| 43 | 


АВ 
Since intercepts are equal in magnitude but opposite in sign. 


=> x? -5x+6=0 
> x=20r3 
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x? 
x 
e у zx! -4 C20 as y(1)=0 
Now, у(х,) = v3 


Hence ын | ЕН E hae 
X X 


= З=хр-1 
=> хр=4 
х,=+2 
49. ВО 
Sol. Equation of the line passing through P(1, 4, 3) is: — Е b е 5 HEN (i) 
Since equation (i) is perpendicular to ыры аы. nd ee а ж 
1 4 3 2 -2 
Hence 2a+b+4c=0 and 3a+2b-2c=0 
a b [e a b с 
= = => — = — = — 
-2-8 12-4 4-3 -10 16 1 
Hence the equation of the lines is eM = е ta (ii) 


-10 16 1 
Now any point О оп (2) сап be taken as (1 -103, 165. + 4, à +3) 
г. Distance of Q from P (1, 4, 3) - (10A) -(161) +1? = 357 
= (100+256+1)А° 2 357 
= X = 1 Ог -1 
-. Qis (-9,20, 4) or (11, -12, 2) 
Hence a, +a, +a, = 15 or 1 


50. ABD 


dy X ax 
Sol. | = 
dx 1—х° у 1—х° 


~Flog|t-?| " 1 


ца 


y -а| 2 ах+ С 


Го 
LF. ез ze 


1-хЧ н хр 
Let [t—x?| =v? 
—2x dx = 2v dv 
х dx 2-v dv 
Hence У _ 4| 98-43, 
v v v 
y=a+Cv 
у-а-С,1-х"| 
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(у-а) =С°1- х°| 

= C*(1-x*) or C?(x? -1) 

(y -a) +C?x? =C? or (y- aj - C? x? =-C? 
(у-а) х (у-а) х 


cs fx or c "e => Centre (0, a) 


51. B 
So. (х) = х? +(а+2)х+а?-а+2-=0 
f(-2)<0 
-э4-2а-4-а -а-2-0 
а? -3а+2<0 -1-а-2 лає(1, 2) 
Not integral values of a. 


52. D 
Sol. Given, x°+(a+2)x+a°-a+2=0 


Now, 0>0-5<а<2 re (i) 


Product of roots > 0 

=>a’-a+2>0, whichistrue VaeR  .  ........ (ii) 
and sum of roots >0 

->-(а-2)>0 

=а<-2 a шин (iii) 
-. Equation (i) ^ (ii) ^ (iii) 

aeo 


53: B 
Sol. Required area -2х1х4х3%2х5х1х3-15 


54. А 

Sol. Қ-89)-Қ-67)- f (46) =f (-1)- f (-3) + f (-2) 
=3-142=4 
f(x-2)=f(x+6) = f(x)=f(x+8) 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 


Sol. 


SECTION- A 


B 
2 


и 
Maximum range up the inclined plane = —————— 
дер P g(1+ sin) 


2 
g(1- sin) 
The maximum possible distance between the two bullets after they hit the inclined plane 
u? Н u? 
g(1+sin6) g(1- sin0) 
: 2° 
gcos? 0 


Maximum range down the inclined plane = 


dmax 


max 


B 
Use the basic concept of interference of light waves. 


C 
Acceleration of block = -3 m/s? 
Acceleration of plank = -7 m/s? 


After 3 sec, the plank will come to rest. In 3 sec, the block will move 2х4х3х3 =18 m relative to 


the plank. 
Now, let the block will cover remaining 18 m relative to plank in next t seconds. 


12-32-18 
2 
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Sol. 


Sol. 


Sol. 


Sol. 


8t -t? -12— t- 2 sec 
Total time after which the block will get off the plank, to = 3 + 2 = 5 sec. 


B 
At Omin 
XgR(1- ѕіпӨ) - AgR(1- cos0) - uAgR(sin0 + cos Ө) = 0 
=> cos0 – ѕіпӨ sing = =0 
2.0 =1ап (1/2) 
В 
foc JT. 
To = Npwl°g 
Thew = np,L?g - 2p, L^hg = p,L*g(nL — 2h) 
‚ fnew _ [Ри g(nL - 2h) 
fo np,L?g 
yr 115221 d 
new ~ nL 0 
C 
т 
цас 
t _ л/2 
Т 2л 
teTA 2 Ш 
2Үк 
D 


ЗЦ(1+ 05440) = L(1+ 20.40) + 2L(1-- a40) 
Зо АӨ = 4aLAO0 


A Ol ert = 32 
А 
F.B.D. pvg 
(6/5)pv 6pv 
(pvg)/5 
A 
| = neAvg 
| = ку? 
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10. 
Sol. 


11. 
Sol. 


Sol. 


14. 
Sol. 


15. 
Sol. 


D 
Voc = ЇвНв + Vee 
a Noo? Vee Ванг = 50х10 = 500A 
Rp 130x10 

с = Blg 2100x5x10? 25x10 3A = 5 тА 
Now, СА + Voe = Voc 
R - Мос Моє _ 7.5-3.5 4000 

= 


= = = 8000 
lc 5x10? 5 


в 


А 
d(K.E.) = тух Av 
Change іп velocity Av has fixed magnitude 
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“| 


Greatest change in kinetic energy is achieved when impulse is parallel to the velocity and when 


the speed is as large as possible. 
C 

i i ing Ii lo 2 lo - 
Then intensity of the emerging light, | = ae (37°) = 2 Е 


|= 8b _g W/m? 
25 


2 
Vo = ——— = potential at the centre of a cube of side ‘a’ 
ёо 
4а? 
50 
Six such pyramids make а cube 


kp x = 4У, = potential at the centre of a cube of side ‘2a’ 


Potential at the tip of pyramid = 15 = = 
В 
dQ, 40, , 
Т; Т, 
ши = 288, > T4Tes = constant 
Т; Т, 
When their temperatures become equal 
ТІТ;-Т? 
= Final temperature, T = ,/Т,Т; 
A 
t=1.5h 
Total charge transferred = 4.5 Ah 
max = 60 Ah 


Percentage charged = 89 100 =7.5% 
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16. C 
Sol. Use Faraday's Law 
17. A 
Sol. nhy= 100x860 _ go 
100 
-7 
2600. 60х3.9х10 = 1.18 x 1020 
he 6.63х107 x 3x 108 
18. A 
Sol. Using conservation of momentum 


mu = mv; + Mv2 

= 2у5+ № = и ...(i) 
М = Мі = И ...(ii) 
from (i) and (ii) 

V2 = 2u/3 


Fraction of kinetic energy lost by neutron= ————————— = 


19. C 


Sol. 2x 


1 = _ 2psin® рсо50 
2g\ m mg m 


Tsin? Ө =sin@cos0 2 tan 0 = 2 


"0050 = A 


REI 


2 1 2 
Minimum kinetic energy = 


(рсоѕ0) p^ 1 p 
2m 2m 5 10m 


20. D 
bt 


So.  A=A,e 2" 
(п2 20 A 


А-А e 102 2 -A g nip. 226; 
0 0 Je 
SECTION - B 
21. 5 
Sol. Н-В/ш 
ni = 2 x 104 
40 x 100i=2 x 104 
АБА 
4 
22 7 


Sol. mg—T,=m,a_...(i) 
To — Mog = mea ...(ii) 
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23. 


Sol. 


24. 


Sol. 


25. 


Sol. 
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Ti -T +79 та й) 
т 
(m,—m,)g + ын = (2m, -т;)а 
2150 + Sgt 
70 2 
715 
9 
алах = 2 
9 
amin = 14 
amax = 7 
amin 
SECTION- C 
00004.80 
dxy 
ees 
(us = f)to D 


D 

= (us —1)tp — 

y = (us - 1)to d 
— velocity of central maxima, 


_ dy - 2.4x10* x2 
t 


у 2t+12)x 
( ) 2х107 


Att=4sec 
v = 20 x 2.4 x 107! = 4.80 m/s 


00086.60 
N = mgcosa -Fsin 
F cos 0 = uN + mg sin a 
F(cos 0 + usin Ө) = mg (sin a + u cos о) 
F- mg(sina + cosa) 
(соѕ9 + sin Ө) 
mg(sina + ци cos a) 


Е = Treat [when Ө = tan" (u) = 30°] 
-. Ети = 86.60 № 

00000.25 

>. -0)-8 (i) 

DET ...(ii) 


From (i) and (ii) 
X= l2 — 44 = 200 – 111 = 89 cm 
From (i), end correction 


Sey dg 
4 4 


->е-0.25 ст 


е 
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Chemistry PART -II 


SECTION- A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. A 

Sol. цэх цаас will respond the test. 
Cl 

27. А 


О О 
] ] 
Sol. Aqueous solution of CH, – С- OH and CH, - C- ОМа is a buffer solution. 


28. D 
Sol. Sketch for 2s orbital is 


| 


Р 
О --> 
29. А 
Sol. Eser is an intensive property, where as mass, internal energy, heat capacity are extensive 
properties. 
30. C 
Sol. dE = dq + dW 
dipi edas E ур С 209 
dT ат ат 
=> ПСу,т ЖА = са 
ат ат 
ІН Рау dq 
— 1x - 
2 dT dT 
.,9R,PdV dq 20) 
2 ат ат 
PV =RT > V°? =RT 
xu EA E 
dT d? 3 
ЭМН dg 
2 3 dT 
EDI 
6 dT 


T 
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31. 
Sol. 


32. 
Sol. 


33. 
Sol. 
34. 
Sol. 


35. 
Sol. 


36. 
Sol. 


37. 
Sol. 


38. 
Sol. 


39. 
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A 
Forsterite |М9>(6104)| is orthosilicate. 
B 
Given complex have four possible coordination isomers. 
en CN CN en 
3 о)” 6 0]2- 
2 2p 4 i^ 
1 4] 2 21” 
0 6]? 0 3p 


A 
Number of streo isomers possible for the given complex is 8. 


A 
P4010 is not an oxidizing agent. 
P,O,, + NaCI —— POCI, + Na,PO, 


A 
Minimum 4 hydrogen atom should be present in sample to get 6 different spectral lines. 


ТЕ 


Barytes is a sulphate ore. 


C 
Two optical isomers are possible for the given organic molecule 
HO 


H3C—-CH—CH—CHp 
* | | 
CI Cl 
A 
Total 5 dihalogen derivatives are formed including stereoisomers in which two are diastereomers. 
SX yz 10. 


C 


A € —— €—— € M—— MÀ M — € M M — M Ha ÀÓ— 
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Sol. 
O 
“сн, 2 (фснмох 
" (2)н,0 
“Сі 
40. С 
O OH 
Sol. will tautomerise to form 
41. B 
Sol. 
ї 20) : 
| 
C—CH5—X C—CH,—X 
NaBH, | 5 
42. D 
Sol. CH3 
(i) BH, /THF 
(i) H,0,/0 ” + 
СН, 
СН, СН, H OH 
Number of products = 2. 
43. С 
Sol. Z Pn = Vin = 11b = 
RT V,-b 11b-b 10 
P(V-nb = 
AM) ы RT 22:98 50 
n P n 
44. B 
Sol. Cl 


+Na ебе @ -» б 


Вг 
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45. 


Sol. 


46. 


Sol. 


47 


Sol. 


48 


Sol. 


49. 


Sol. 


50. 


Sol. 


B 
B+3D—>4A+4C 


-9[8] -14|р| 14d[A] 14(С) 


Rate of reaction = = = 
dt 3 dt 4 dt 4 dt 


SECTION - B 
1 
Be; : сї?с 15762576 2s' 
В.О.- 514-3] =0.5 
=>2x=1 
4 


Following are dibasic acid 
Н:50:, H3PO3, H2SOs and H2S;0;. 


SECTION - C 


00200.00 

Let the final composition, liquid (10 mole) 

A=x mole, B = (10 — x) mole 

Vapour (10 moles), A = 10 — x mole; B = x mole 


Ye NP ыг 10-x_ x 400 


Now, — = > = х — 
Yo «Хе РУ х 10-х 100 
10 
Х = — 
3 
Now, P= ХР? + ХР? 
oX шла 
10 10 
- 200.00 
00085.40 


K,Cr,O, +14HCI——> 2KCI + 2CrCl, + ЗСІ, + 7H,O 


n-factor of К„СгәО» = 6 and 


n-factor of HCI -3 


M 7M 
HCI = зо E == 85.40 
7 
= 85.40 
00006.50 


рка; +pKa, _ 4+9 
2 2 


pH at isoelectric point = 6.5 
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Mathematics PART - Ill 
SECTION- A 

51. B 
Sol. Агеа is minimum when c = = =3 
52. B 

25!(-1)° 
Sol. о; = 6900 

22! 2! 1! 
53. A 
Sol. b+3=44,b=-7,1 
54. A 
Sol. Coefficient of x? in (х +x? +..... + x)? – 12 "С, -3x 90, -1- 46-1- 45 
55. B 
Sol. Number of even divisor of 80 is 8 
56. B 
Sol. k=2,a>3 
57. A 
Sol. x+y = 47, number of matrix = “°C, = 46 
58. D 

17 17 

Sol. = –,1—,В = 0, y=,/— 

Ere f? 
59. А 
Sol. Using graph clearly see 

f(x) is continuous everywhere but not differentiable at exactly 3 points 
60. A 
Sol. т = 10 апап = 12 
61. А 
Sol. Let A(a, 0), В(0, b) 

z-a wv _ 93,4 C(z) 

2-1 5 5 BO, B) 


5(z — a) = (z – ib)(3 + 4i) 
5(x — a + iy) = (x + iy — bi)(3 + 4i) 


Comparing, we get 5(x — a) = Зх – 4(у —b) A(a, 0) 
2:-4Уу- база... (1) 

5y = 4x + 3(y —b) 

4x—2y293b | | | 4... (2) 

2x + 4y = а, ОС) = 2x — dy + 3a = 0 
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62. D 
ба ee ee 
f. t£, 4a 
63. A 
Sol. gee pens 
2 12 
64. D 
So. Р(х) = (x + 3)(x – 3)? + х? + 2 
65. В 
Sol. Radius of circle = 4/34 
66. C 
10 _ Q910 
Sol. Required probability = o 
67. C 
Sol. It is neither tautology nor contradiction 
68. D 
Sol. Data are multiplied by 7, then variance should be 49 times 
69. A 


So.  tx-yo dt = SY 5 2 ууу =пго) 5 |Цу)ду- х-п-1(х) 
0 0 
f'(x) 1-n 


Differentiating f(x) = n(f(x) + xf'(x)) 2 = —— 
f(x) nx 


ten та 
n n 


Integrating, пгод-(7:" ino = ioo = бе ) 


70. D 

So. 11-0-эх-у- 5 — Equation of mirror image is x — y = 1 
SECTION - B 

71. 1 

Sol. =-1,B=1, (-5)--3 

72. 1 

Sol. Use A.M. » G.M. 
SECTION- C 


73. 00001.75 
a2 ЖЕТЕ; а 7 
So.  0-tan^ sin ( | = —=—=1.75 
15) 47 20 4 
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74. 00000.44 
Sol. х-3 y-2 2-0 (тет =, LN -10.,_-8.» 19.318) .7-о 


1 2 1 14441 3 3 3 з'з 3 
о meee 
25 
75. 00001.65 
12! 
* BIx 2l 
So. -----<--1.65 
Zl. 
225 8р, 
21 
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Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A man standing on an inclined plane of inclination ‘6’ with the horizontal, fires one bullet up the 
plane and another bullet down the plane. Both the bullets get stuck to the plane after hitting the 
inclined plane. The value of maximum possible distance between the two bullets after they hit the 
inclined plane is: 


242 
(А) m 
9 
2 
(B) ыг 
gcos? 0 
2 
T 
(C) == 
9 
2 
T 
D 
(D) gcos? 0 


In Young’s double slit experiment, if we increase the separation between the plane of slits and the 
screen by keeping everything constant, then 

(A) Intensity of central maxima will increase but fringe width will decrease 

(B) Intensity of central maxima will decrease but fringe width will increase. 

(C) Both intensity of central maxima and fringe width will increase 

(D) Both intensity of central maxima and fringe width will decrease. 


On a plank of length 36 m and mass 3 kg, a small 
block of mass 1 kg is kept as shown. Friction 
coefficient between the block and the plank is 0.3 
where as that between the plank and the ground is 
0.6. At some instant an impulse is given to both of 
them such that they acquire a common initial velocity "596 36m 
of 21 m/s as shown. After what time will the block get 

off the plank? 


21 m/s 
— 


(A) 3J2 sec 
(B) 4 sec 

(C) 5 sec 

(D 4,2 sec 


On a fixed hemispherical wedge a uniform chain is in equilibrium. 


Length of the chain is a , where ‘R’ is the radius of the fixed wedge. KD? 
Find the minimum value of 0” as shown in the figure. (take u = 1/3) CS 


(A) tan (1) 

(B) tan (1/2) 
(C) тап (1/3) 
(D) ап (1/4) 
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A cube (edge length L) of specific gravity 'n' is suspended from a thin metal 
wire. The fundamental frequency for transverse standing waves in the wire is fo. 
When the same cube is partially immersed in a liquid of specific gravity 2 upto a 
depth of ‘h’, the new fundamental frequency will be 


1/2 
(A) Їнэн f 


nL - 2h"? 
B f 
(8) (са, 


L 1/2 
= Гел fo 


nL 1/2 
D f 
(0) (z) Р 


From a spring of spring constant ‘k’, а small block of Natural 
mass ‘m’ is attached and the system is placed on а , length 
smooth horizontal surface as shown in the figure. The 7 ; 
spring is compressed by distance А from its natural 7 
length and then released. Find the time taken by the СЕРЕ ESE Set БИН желдеткен ден 
block to move from point ‘L’ to point ‘M’. | iL — — M 

т № < V3 


ЕЕ аа 2% 
Ф) з к 
(€. Sy Пі 
D үк 


Two thin rods of length L and 2L at certain temperature have coefficient of linear expansion 2a 
and a respectively. Both are joined end to end. Then, the effective coefficient of linear expansion 
of the composite rod is 


(А) За 

(В) 4а 
(С) =a 
(D) $a 


In an ideal liquid of density ‘p’, a small spherical ball of density 5 


а = 6 m/s? 
is tied to a string which is connected to the bottom of a container as — 


shown. If the container is having a horizontal acceleration of 
6 m/s?, then the angle made by the string with the vertical is: (Take 
g = 10 m/s^ 


413 
(А) tan (2) 


if 4 
(B) tan ($) 


A € —— € À— Ó— € € — M M M M MM Há—' 
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(y. 74 


(D зал (5) 


9. Drift velocity of electrons in a cylindrical conductor is directly proportional to Е? where E is the 
electric field applied along the axis of the cylinder. For this kind of material, which of the following 
graphs represents the correct relation between the current through the material (1) and voltage 
applied across the material (V)? 

(A) І 


10. Ап n-p-n transistor in а common emitter mode is 
used as a simple voltage amplifier. The terminal of 
a 7.5 V battery is connected to the collector through 
a load resistance R, and to the base through a 
resistance Rg = 130 kQ as shown. If the base- 
emitter voltage Vse = 1V, the collector-emitter 
voltage Vcg = 3.5 V and В = 100. Then the value of 
load resistance R, 15 


(A) 5000 
(B 6000 
(C 7000 
(D 8000 
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A satellite is following an elliptical orbit around earth. Its engines are capable of providing a one 
time impulse of a fixed magnitude. In order to maximize energy of satellite the impulse should be 
given 

(A) Along satellite's velocity when satellite is at perigee 

(B) Along satellite's velocity when satellite is at apogee 

(C) Away from earth, when satellite is at perigee 

(D) Away from earth, when satellite is at apogee 


An unpolarized light of intensity 25 W/m* is passed normally through two polaroids placed parallel 
to each other with their transmission axes making an angle 37? with each other. Then the 
intensity of the emerging light is 


(A) | 2W/m* 
(B | 4W/m* 
(C | 8W/m 
(D  16W/m? 


Electric potential at the centre of a cube having uniform volumetric charge density 'p' and side 'a' 
is given by Vo. Then, electric potential at the tip of a square pyramid having same volumetric 
charge density (p), of base area 4a? and height ‘a’ is: 
V, 

A -0 
(y cx 
№ 

6 
2% 

3 
(D) can’t be determined 


Consider two objects with equal heat capacities and initial temperatures Т, and Т». A Carnot 
engine is run using these two objects as its hot and cold reservoir until they are at equal 
temperatures. Assume that the temperature change of both hot and cold reservoirs are very small 
compared to temperature change of Carnot engine during any one cycle. Which option is most 
appropriate value of final temperature? 


(A) Т, 4T, 

2 

(B) ШР 

(f - T2) 

С) 2 
TS 

D 1 
о үт 


A fully discharged battery (emf = 12 V, capacity 60 Ah) is connected with a charging device that 
can supply the battery a steady current i = 3A. Battery is connected to charging device for 90 
minutes. Final charging level of battery (in percentage) is: 


(A) 7.5% 
(B) 10% 
(C) 75% 
(0) 15% 
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16. In the figure shown, there is a constant magnetic C) Position d 
field in a rectangular region of space. The field is 
directed perpendicular into page. A conducting ring ит, E 
moves through region from position 1 to position 5. (>; Pesitions2 
Induced current is zero when the ring passes 
through position. Position -3 
(A) 1 and 5 only 
(B) 2 only 
(C) 1, 3 and 5 only (x Y Position -4 
(D) 2 and 3 only М7 

С) Position -5 


17. Number of photons emitted by 10 W sodium vapour lamp in 10 second is : (Assume that 60% of 
energy is converted into light. Wavelength of sodium light = 390 nm) 
(A) 1.18 x10” 
(B) 1.77 x 10" 
(C) | 34x10? 
(D 34x10 
18. A neutron collides elastically with initially stationary deuteron. The fraction of kinetic energy lost 
by neutron is (assume head on collision) 
8 
A = 
(A) 9 
(B) 1 
2 
C £ 
(С) 3 
1 
D Бо 
Е 
19. An object of mass т is projected with а momentum р at ап angle with the horizontal such that its 
maximum height (H) is half of its Range (R). Minimum kinetic energy of the particle in its path will 
be 
2 
(A) PBS 
3p? 
B LA 
8) 4m 
2 
p 
C M 
a 10m 
2 
p 
D a 
(D) 5m 
20. A particle of mass 2 kg is executing simple harmonic motion with amplitude Ao. At t = 0, a small 


resistive force also starts acting on the particle which is given by Р 2012. The value of 


amplitude of the particle after 20 second will be: (where k = 1 kg/sec) 


(A) А2 
(B) АА 
(C) А 
(D) А2 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


The coercive force for certain permanent magnet is 2 x 10* A/m. This magnet is placed inside a 
long solenoid of 40 turns/cm and a current is passed in the solenoid to demagnetize the magnet. 
The value of current (in A) is 


Pulley of atwood machine has mass т, and is free to rotate about its 

geometrical center without friction. Centre of mass of the pulley is at a m; m» 

distance R/2 from geometrical centre, where R is the radius of the pulley. 

There is no slipping between the string and pulley. The ratio of maximum 

acceleration to minimum acceleration of block of mass т; is т, 

(Таке mR? as moment of inertia of pulley about axis of rotation, T =3) 
2 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


In а YDSE experiment, one of the slits is covered with a glass plate of thickness (2.4 x 107) 
meter refractive index of which varies with time as us = t^ + 121 + 8. The separation between the 
slits is 2 x 10? meter and the distance between the plane of slits and the screen is 2 meters. Find 
the velocity (in m/s) of the central maxima at t = 4 sec. (Take refractive index of air = 1) 


A block of mass 10 kg is kept on an inclined plane of inclination 30? 
and friction coefficient between the block and inclined plane is 


103 Find the minimum value of force (in newton) required to 


move the block up the inclined plane. 
(Таке /3 =1.732, g = 10 m/s?) 


In a resonance tube experiment, 3% resonance occurs at 111 cm апа 5" resonance occurs at 200 
cm. Find the end correction (in cm). 
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Chemistry PART -II 


SECTION- A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


Among the following, which one give iodoform test? 


(A) Н,С--СН-СН, 
0 
(В) H4C—CH;—CH;—OH 
(C) О 
Н,С--8--0 
(р) 


Н,С--СН»--0--СН»--0Н, 


Which one of the following solution behave as buffer solution? 


O O 
i i 

(A) Aqueous solution of CH, – C- OH and CH, - C- ONa. 
O 


i 
(B) Aqueous solution of CH, — C- OH and НСІ. 


(C) Aqueous solution of МНДОН and NaOH. 
(D) Aqueous NaCl solution. 


P is the probability of finding the 2s electron of hydrogen atom in a spherical shell of infinitesimal 
thickness, dr at a distance г from nucleus, the volume of this shell is 4nr°dr . The qualitative 
sketch of the dependence of P оп ris 


(A) 
| 


Р 
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30. 


31. 


32. 


33. 
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(C) 

| 

| 

О г> 
(D) 

| 

| 


Among the following, intensive property is 


(A) Е 
(В) Mass 
(C) Internal energy 


(D) Heat capacity 


A diatomic ideal gas undergoes a process in which the ratio of P to V^ at any instant is constant 
and equals to 1. What is molar heat capacity of gas [excluding vibrational degree of freedom] 
(A) 2R 
58 
2 
17R 
6 
АН 
3 


Which one of the following is orthosilicate? 
(A) Forsterite 
(B) Hemimorphite 
(C) Barysilite 
(D) Thortveitite 
Ш Ш 
Number of coordination isomers possible for the given complex |Co(en), | Cr(CN), | is 


including itself) 


( 

(A) 6 

(B) 4 

(C) 2 

(D) Not possible. 


Number of stereo isomers possible for the given complex [Mazbecd] [Where а, b, c, and d аге 
monodentate ligand] is 
(A) 


Tl O1 о © 


(B) 
(C) 
(D) 
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34. 


35. 


36. 


37. 


38. 


39. 


Among the following, the incorrect statement is 

(A) P4010 is an oxidizing agent 

(B) P4010 is simple anhydride 

(C) РО at high temperature react with sodium chloride to form phosphoryl chloride 
(D) P4019 is a dehydrating agent. 


The number of minimum hydrogen atom in sample to get maximum number of different spectral 
lines for the transition n = 4 to n = 1 is 


(A) 4 

B) 6 

(C) 10 

(D) 1 

Among the following, sulphate ore is 
(A) Zinc blend 

(B) Barytes 

(C) Pitch blend 

(D) Dolomite 


Number of optical isomers possible for the given organic molecule 
HO 


гэв Бэ t 
* 


CI Cl 
[at “С ' carbon configuration is fixed] 
(A) 4 
B) 3 
(C) 2 
(D 6 
CI 


H3C—CH-CH,—CH3 ——> X [Number of dihalogen derivatives including stereo isomers] 
* 


(at С carbon configuration is fixed) Fractional distillation 


Y 
Then the value of (X + Y ) is 
(A) 10 
(B) 9 
(C) 4 
(D) 8 
O 
“ОН, (1) СН;МоВг 
27 (2) H,0 (Major) 5 
“Gl 
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(A) 
(B) 
(C) 
(D) 
40. Among the following, in which tautomerism is possible? 

(A) О 

О 
В О 
(В) 

| 

(C) O 
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41. 


42. 


43. 


O 
X 
—NPP« . P (Major) is 
(A) 


T 
CH—CH;—X 
(B) О 
(С) CH—CH,—OH 
(D) СН, 
О 
CH3 
(i) BH, /THF 
(ii) H05/0H- 
СНз 


Among the following correct statement is: 

(A) Number of product in given reaction is one. 
(B) Reaction is regioselective. 

(C) Number of products in given reaction is four. 
(D) Number of products in given reaction is two. 


The equation of state for a given gas is P(V — nb) = nRT, where b & R are constant, if the 
pressure and temperature are such that Vm = 11b, then what is the compressibility factor of gas in 
this condition: 


a = 
a = 
oO = 
о 5 
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44. CI 


x Na —9»Y*"*' P (Major) is 


"OOOS 


45. The rate of reaction may be expressed as 
1 d(C) -14(0) 14(А) -d(B) 
4d за да at 


, the reaction is 


(A) ДА +B—>2C+3D 
(B) В +30 — 4А + 4С 
(С) ДА +26 ——эВ + 30 
(0) 2C +30 — 4А + 2B 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. Bond order of Be." is x, then what is the value of 2x: 


47. Number of dibasic acid in the following oxoacid is 
H3BO3, Нг804, H2SOs, НзРОз, НзРО4, H2S207. 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. Pressure over an ideal binary liquid solution containing 10 moles of each of liquid A and B is 
gradually decreased isothermally. At what pressure (in torr), half of the total amount of liquid will 


get converted into vapour? (Px = 400 torr, P? =100 torr) 


49. For the given redox reaction 
K,Cr,O, + 14HCI——> 2KCI + 2CrCl, + ЗСІ, + 7Н,О 
What is the equivalent mass of HCI? [Given : Мис = 36.6 g/mol] 


50. In an amino acid the carboxylic acid group has Ka=10 and amino group has K,= 107. pH at 
isoelectric point of that amino acid is 
+ 
c RM (Kb = 10°) 
COOH 


(Ka = 10%) 
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Mathematics PART -III 


SECTION- A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


56. 


У = f(x) is monotonic function in (-3, 9), then the area bounded by the ordinates x = —3, x = 9, 


y = f(x) and y = f(c) where c e (-3, 9) is minimum when c is equal to 

(A) 0 

B) 3 

(С) 6 

(D) none of these 

The digit at hundredths place in coefficient of x” in the expansion of (1 — x’ + x°)” is equal to 


S999» 
оо OO 


If а*— 14a* + 53 + | |b 3| — 4| = |4 cos 0| where x, a, b and е R, then the sum of the possible 
values of b is equal to 


(A) 6 
B) 6 
(C) 4 
(D) 4 


If f=i+j+k and fF, = (ai +bj+ck) where а, b, с е (3, -2, -1, 0, 1, 2, 3, 4}, then number of 
possible non-zero vector Г, perpendicular to r is 

(A) 45 

(B) 

(C) 46 
(D) none of these 


Let f(x) =x +X? +x RX dX a the coefficient of х'° in f(f(x)) is p, then number of even 
divisor of p is equal to 


(A) 10 


If A is a square matrix of order 2, and (tr(A))* — tr(A*) = k det(A), where k lies between roots of 
equation x^ — ax + (a — 1) = 0, then least integral value of a is 


m oR о 
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57. 


58. 


59. 


60. 


61. 


62. 


63. 


Х 
Let matrix A = | 1 


y 
2 where x, y є N. If |adj(adj(adj(adj A)))| = 3°°-5"°, then number of such 
1 


m о г 


1 


matrix А is equal to 
(A) 46 

(B) 

(C) 48 
(D) none of these 


Let f(x) = (х2 — 5x + 4)(x* + 5x + 4) and a, В, y (where a < В < y) are roots of f'(x) = 0, then the 


laf * [p 1] : 
value of ONE | is equal to (where [.] denote greatest integer function) 
Y 
(A) 0 
5 
B 25 
(В) 3 
5 
С Ru 
(C) 2 
(D 5 


Let f(x) = max{cos x, x, x°} in-3 < x <3, then 

(A) f(x) is continuous everywhere but not differentiable at exactly 3 points 
(B) f(x) is continuous everywhere but not differentiable at exactly 2 points 
(C) f(x) is not differentiable at four points 

(D) none of these 


If a, b, c є R* such that а + b + с = 27 and maximum value of a? b? c^ = 2" x 3", then sum of six 
Am's between m and n is 


(A) 66 

(B 132 
(C) 120 
(D 176 


In a AABC vertex A and B lies on x-axis and y-axis respectively, where A(a, 0) is a fixed point, B 


is a variable point such that ZC = tan = and AC = BC, then locus of C 


(A) 2х – 4у + За = 0 
(В) 4х + 2у – За = 0 
(С) 2х + 4у + Та = 0 
(0) 4х – 2у + ба = 0 


If 4, and 7; are lengths of two perpendicular focal chord of parabola y? = 16(x + 1), then 
harmonic mean of 7, and £, is 


(A) 4 
(B) 8 
(C) 16 
D) 32 


Eccentricity of curve represented by 8x? + 44/6ху + бу? = 5 


(A) 6 


cc M —— M M a —— 
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65. 


66. 


67. 


68. 


69. 


17 AITS-FT-III-PCM-JEE(Main)/20 


7 
(В) а 

1 
(С) 46 


(D) none of these 


Let P(x) is polynomial of degree four with leading coefficient one and satisfying the condition 
P(3) = 11; P(-3) = 11, P'(3) = 6, P"(3) = 2, then value of P(5) is equal to 


(A) 75 
(B 87 
(C) 27 
(0) 91 


Locus of image of point (—2, 3) about the line (x + y + 7) + k(x + 2y + 9) = 0 (k is non-zero real 
numbers is 
(A) straight line 


(B) circle with radius = /34 


(C) ellipse whose e = 


о | no 


(D) hyperbola whose e = V2 


A dice is constructed such that probability of occurrence of a number is proportional to the square 
of number, then probability that three occur at least once when dice throw 10 times is equal to 


е м9) (8) 


в (8) 


919-8219 


9119 
(D) none of these 


Let p and q be two statements, then (~p v q) л (~p л ~q) isa 
(A) tautology 

(B) contradiction 

(C) neither tautology nor contradiction 

(D) none of these 


The variance of a, В, y and 6 is 9, then variance of 7a, 7p, 7y and 76 is 


(A) 63 
9 
e 5 
7 
(C) 9 
(D 441 


1 
A function f(x) satisfying |! (tx) dt =nf (x), where x > 0, is 
0 


1-n 
(A) f(x) =c- SEN 


A € — € á—— MÀ rM M M M € rÜ —— MÀ P—— 
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“9477 


o 
(С) ix so 
(D) (х) =c: x 


70. Equation of image of the line x + y = sin (4° + 1) + 5cos (A^ + 1) — tan (А2 + 1), where à e R 

about x-axis is given by 
(A) x-y=0 

т 
В х-у=— 
(В) =, 
(С) Х-У-л 

т 
D Х-у-- 
(р) w= 

SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


2i B 
71. If [286 а ах = дй + с; where (к = 43 , then value of A? + В? + 163 is 
cos x (g(x)) 6 4 
equal to 
72. The minimum value of “123 in a triangle is (where г is in radius and гү, ra, гз are exradii) 


r)? 


SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


2 2 
73. Angle of intersection between the curve +7 - 1 and x? + y? = 12 is 0 = sin -9 | then the 
36 4 Ja 
а. 
value of — is equal to 
2b 
74. Image of point (3, 2, 0) about the plane x + 2y + z + 1 = 0 lies on plane Ax + y — 3Az + 7 = 0, then 


JA] is 
75. Number of words that can be formed using letters of word CAULIFLOWERS in which vowels are 
in alphabetic order is m and the words in which no two vowels are together is n, then = is 


equal to 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A ball is released form a point, it goes vertically downwards and 
collides with a fixed smooth inclined plane of angle of inclination 
of 30°. After the collision the ball goes horizontally. The 
coefficient of restitution between the ball and the inclined plane is 


1 1 
(А) 5 (В) = 
(C) 1 (D) None of these 
2. A cylindrical vessel contains a liquid of density p up to height h. m. A 


The liquid is closed by a piston of mass m and area of cross 
section A. There is a small hole at the bottom of the vessel. 
The speed v with which the liquid comes out of the hole is 


(A) /2gh 

(гет) 

2 oh + me) 
mg 


(D) {291 + = 


Space for Rough work 
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A long straight wire, carrying a current | is bent at its mid point < R ` 
to form an angle of 60°. AT a point P, distance R from the 


point of bending the magnetic field is P 60° 
(4) (V2 - 1)ugi (B) (42 «1)uj 
4лВ 41H 
бу 20 p) d 
ШЕТ ME 


In the given figure, the angle of inclination of the inclined 
plane is 30°. The horizontal velocity Vo so that the 
particle hits the inclined plane perpendicularly is 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


In the series L — C — R circuit, the voltage across resistance, capacitance and 
inductance are 30V each at frequency f= fo. 


(A) It the inductor is short-circuited, the voltage across the capacitor will be 30 V2 V. 


(B) If the capacitor is short-circuited, the voltage drop across the inductor will be Uus 


42 
(C) If the frequency is changed to 2%, the ratio of reactance of the inductor to that of the 
capacitor is 4:1. 
(D) If the frequency is changed to 2%, the ratio of the reactance of the inductor to that of 
the capacitor is 1 : 4. 


Space for Rough work 
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6. The given figure shows a YDSE apparatus. 
Parallel monochromatic coherent light rays 
are incident on slits S,andS, 


(5,5, - mm) at an angle 30° with the 


horizontal. The medium on left side of the 
slits is water (и = 4/3). To obtain the 
central maxima at point P, a glass slab 
(u, =3/2) inside water is introduced in 


front of slit S, The thickness of the glass 
slab required for this purpose is 


(A) 2mm (B) 4/3 mm 
(C) 4 mm (D) 8/3 mm 
T. When photons of energy 4.25 eV strike the surface of a metal A, the ejected 


photoelectrons have maximum kinetic energy Ta eV and de-Broglie wavelength лл. The 
maximum kinetic energy of photoelectrons liberated from another metal B by photons of 
energy 4.70 eV is Тр-(Тл — 1.50) eV. If the de-Broglie wavelength of these 
photoelectrons is Ag = 2A, then 


(A) the work function of A is 2.25 eV (B) the work function of B is 4.20 eV 
(C) T4 = 2.00 eV (D) Тв = 2.75 еу 

8. A steel wire of length 60 cm and area of cross A C B 
section 10:22 is joined with an aluminium wire of 60 cm cm 


length 45 cm and area of cross section 3x10°m?. 

The composite string is stretched by a tension of 80 

N. Density of steel is 7800 kg m? and that of 
aluminium is 2600 kg m?. The minimum frequency 

of turning fork, which can produce standing wave in 

it with node at joint is 

(A) 357.3 Hz (B) 375.3 Hz 
(C) 337.5 Hz (D) 325.3 Hz 


Space for Rough work 
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11. 
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A point mass of 1 kg collides elastically with a stationary point mass of 5 kg. After their 
collision, the 1 kg mass reverses its direction and moves with a speed of 2 тв". Which 
of the following statement(s) is (are) correct for the system of these two masses? 

(A) Total momentum of the system is 3 kg ms” 

(B) Momentum of 5 kg mass after collision is 4 kg ms” 

(C) Kinetic energy of the centre of mass is 0.75 J 

(D) Total kinetic energy of the system is 4 J 


A strip of wood of mass М and length / is placed оп a smooth horizontal surface. An 


insect of mass m starts at one end on the strip and walks to the other end in time t, 
moving with a constant speed. 


(A) the speed of the insect as seen from the ground is < <. 


(В) the speed of the strip as seen from the ground is E us] 


(C) the speed of the strip as seen from the ground is 2 ues] 


2 
(D) the total kinetic energy of the system is zm + 20 


A cylinder is rotated clockwise and lowered slowly on a 0 
rough inclined plane with (u = 0.8). Then: 

(A) cylinder will start going upwards 

(B) cylinder will start going downwards. 

(C) frictional force will act upwards. 

(D) frictional force will act downwards. 


Space for Rough work 
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12. 


Two identical circular coils М апа М are arranged coaxially as M N 

shown in the figure. Separation between the coils is large as 

compared to their radii. The arrangement is viewed from left а а 

along the common axis. The sign convention adopted is that 

currents are taken to be positive when they appear to flow in 

clockwise direction. Then 

(A) if M carries a constant positive current and is moved towards N, a positive current is 
induced in N 

(B) if M carries a constant positive current and N is moved towards M, a negative current 
is induced in N 

(C) if a positive current in M is switched off, a positive current is momentarily induced 
inN 

(D) if both coils carry positive currents, they will attract each other 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. ХХ). 


13. 


14. 


A rocket of mass 40kg has 360 kg of fuel. The exhaust velocity of the fuel is 2.0 km/sec. 
Calculate minimum rate of consumption of fuel in kg/s so that the rocket may rise from 
the ground (g = 10 m/sec2). 


Two balls A and B of masses 1 kg each are connected by an 1 kg 
inextensible massless string. The system is resting on a 
smooth horizontal surface. An impulse of 10 Ns is applied to 
the ball A at an angle 30° with the line joining two balls in 1 kg 50° 
horizontal direction as shown in the figure. Assuming that the реб------- 
string remains taut after the impulse, if the magnitude of 


kinetic energy of ball A is 15. Find the value of K. 


Space for Rough work 
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16. 
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A thin uniform metallic rod of mass m, о 
length L, Young modulus of elasticity Y Эр 
and cross-sectional area A is rotated by A 
angular velocity о about extreme end AA’. 


Consider a section on the rod at midpoint (D erat 6 
о 


Shaded region 


of rod. What will be the normal stress in 
N/m? on the shaded region? (Take the 


212 2 
value of ЧӨ 508 9 ут) А 


Х- 1/2 


The thickness of а glass plate is measured to be 2.17 mm, 2.17 тт and 2.18 mm at 
three different places. Find the average thickness of the plate from this data. (in mm). 


A string is wrapped on a wheel of moment of inertia 0.20 kg m? 
and radius 10 cm and goes through a light pulley to support a 
block of mass 2.0 kg as shown in figure. Find the acceleration of 


the block. (in m/s?) 10 cm 


Find the speed of 10 kg block at the end of 3 second. и-02 Ее ЕМ 


u=0 


Space for Rough work 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


In a photoelectric experiment with a particular incident radiation, the emission of the 
number of photoelectrons depends on 

(A) the frequency of incident radiation (B) the intensity of incident radiation 

(C) the wavelength of incident radiation (D) the wave number of incident radiation 


The most thermally unstable complex is 
(A) [Cr(NH3)g] [Co(CN)e] (B) [Cr(NH3)&(CN);][Co(NH3)«(CN)2] 
(C) ІСг(мНз) (СМ) [Co(NHs)s(CN)s] (D) [Cr(NH3)(CN);][Co(NH3)s(CN)] 


If Л „= molar conductivity of the solution of an electrolyte. 


A? = limiting molar conductivity of the solution 


a = degree of dissociation of the electrolyte, 
Then the relation among the three terms is 


AD a 
(A) ae =a (B) AS =a 
(С) Ao xA, =a (0) Ao -An =a 
P4010 can react with 
(А) НСІ (В) НМОз 
(С) HBr (б) НІ 


Space for Rough work 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


4 
2 


e correct statement(s) regarding CH, is 

(A) it is a tetrahedral molecule 

(B) it undergoes substitution reaction 

(C) it can be formed by the reaction between CH3MgBr and phenol 
(D) it diffuses at a faster rate than dioxygen 


Which of the following compound(s) is/are more basic than CH3NH» in gaseous state? 
(A) СНӘМНСН; (B) (CH3)3N 

(C) CH3CN (D) CH3NO; 

A (s) 2B(g) = —C(g) 


Correct statement(s) are 

(A) the reaction will proceed towards forward direction by increasing pressure. 

(B) if the concentrations of B and C are halved at equilibrium, then the reaction will 
proceed towards backward direction 

(C) addition of A makes the reaction proceed towards forward direction 

(D) if the volume of reaction containers are halved, the reaction will proceed towards 
forward direction. 


Which of the following substances on heating produces РН»? 
(A) PH4CI (В) Н-РОз 
(С) HsPO, (D) CasP2 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-IV (Paper-1)-PCM-JEE(Advanced)/20 10 


ef. 


28. 


29. 


30. 


OCH, 


The correct statement(s) regarding anisole is/are 


(A) it can be formed by treating phenol with hot CH2N;. 
(B) it can undergo halogenation reaction(both electrophilic and free radical mechanism). 
(C) it is oxidized to benzoic acid. 


(D) it can be produced by treating СО )-он with СНзВг. 


CN + H,O = —=HCN + ОН” 


Addition of which of the following reagent can make the reaction proceed towards 
forward direction. 


(A) НО (В) НСІ 

(С) МаВг (D) KOH 

Which wave functions(y) do/does not represent any atomic orbital? 
(A) Х/2,1,2 (В) 53, о, о 

(С) V4, 2, -1 (D) W3, 3,1 


Which of the following factor(s) increase(s) the rate of a zero order reaction? 
(A) increasing temperature 

(B) increasing reactant concentration 

(C) decreasing half-life period 

(D) increasing pressure for gaseous reactants 


Space for Rough work 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. ХХ). 


31. 


32. 


33. 


34. 


35. 


36. 


2A (s) ——23B(g) + 2C(g) 
Above reaction attains equilibrium at 240°C and 19.5 atm pressure when initially only 
A(s) is taken for reaction. What is the equilibrium constant Kp of the reaction? 


'X' is an aliphatic monocarboxylic acid. It is the simplest acid which can form only one 
alpha(a)-chloroproduct(Y), upon treatment with Clo in presence of red phosphorus 
(H.V.Z reaction). What is the molar mass of Y іп g тог" unit? 


AB is a polar molecule It's bond length is 5A. If the maximum dipole moment of the 
molecule is b x 1079 coulomb m, what is the value of 'b'? [charge of e = 1.602 x 10? С] 


One litre aqueous solution contains 0.1 mole of a weak monobasic acid HA and 1 mole 
of its sodium salt NaA. If the pH of the solution is 6.49 what is the pKa of HA? 


3CH, C CH, Сопс.Н25О, >(X) 


Heat 


(Y) Clo/h v(1 eq) 
What is the molar mass of compound (Y) in а mol unit? 


Salt(A) produces golden yellow flame on flame test. Aqueous solution of (A) produces a 
white precipitate with barium chloride solution. The precipitate is insoluble in dilute 
mineral acids. On thermal decomposition in presence of SiOz, (A) forms a salt (B) and 
gas(C). When treated with an acid(D), salt(B) forms NaCl, SiO? and Н;О. What is the 
molar mass of (D)? 


Space for Rough work 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. The number of values of k for which the equation x? – Зх +k =0 has two distinct roots 
lying in the interval (0, 1) is 
(A) three (B) two 
(C) infinitely many (D) zero 


38. lf f:A—B, where A={a,b,c,d} and B={x,y,z} and Қа)-х then number of such 


INTO functions is 
(A) 27 (B) 15 
(C) 21 (D) none of these 


Н 2 
39. If a is a root of х2 + ах + 1 = 0, then lim sinc? +ax +1) is equal to 
x>1/a (ах -1) 


(A) 2ac (B) aa? 
2 
(C) E (D) does not exist 
о 
4 
40. Iff (x) = x* tan (x?) – x In (1 + x5), then the value of а T atx = 0 is 
x 
(A) 0 (B) 6 
(C) 12 (D) 24 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


42. 


43. 


Which of the following is /are true ? 
1 2 

(A) | sing? + 2x + 1]ix - f sin x*dx - 0 
0 1 


1 1 


(B) | ө*"*ах- | er Pax -0 
-1 0 


(С) [sint - 3px + [sine +12х + 33 Hx =0 
“5 12 


4 1 


(D) [cos х? dx - 8[ соѕ16(2х – 1f'dx =0 
-4 0 


If A and B are two events such that P(A)-3/4 and P(B)=5/8, then 
(А) P(AUB)>3/4 (В) P(A'^B) «1/4 
(С) 3/8 «Р(АгчВ)55/8 (0) 3/8<Р(А В) <5/8 


2 
Consider a sequence {а} with а, =2апа a, = ап: for all n >3, terms of the sequence 
8, 2 
being distinct. Given that a, and a, are positive integers and а, <162 then the possible 
value(s) of a; can be 
(A) 162 (B) 64 
(C) 32 (D) 2 


Space for Rough work 
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44. 


45. 


46. 


47. 


48. 


Consider the planes Зх - бу + 22-5 20 and 4х – 12у +3z=3. The plane 
67x —162y + 472 + 44 20 bisects the angle between the given planes which 


(A) contains the origin (B) is acute 
(C) is obtuse (D) none of these 
| | 1 1 1 2 l 
If һ,,һ,һә are length of altitudes of a triangle and — + — + — = = , where R is the 
h h, h R 
radius of its circumcircle, then 
(C) 2h, =3R (D) 3h, =2R 


A vector of magnitude 429 which makes equal angles with vectors 


i+ j—2k, 21i - j 43k, i-j+k is ai+bj+ck then a+b+c canbe 
(A) 1 (B) 2 
(С) -2 (D) -1 


[ (х)= fat, x>0 then 


0 


has a local minima at x = nz (n =2k,ke I") 


has neither maxima nor minima at x = nz (n е I") 


If x € А, then the roots of the equation x*+4x*—8x°+k=0 with respect to the values 

of k, (k є[0,2014]), аге: 

A) for k € [0,3] : 4 real and distinct roots 

B) fork € (3,128) : two real and two imaginary roots 

C) for k € (128,583) : no real root 
) 


D) fork e (0,3) : four real and distinct roots 


( 
( 
( 
( 


Space for Rough work 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX.XX). 


49. Let а4,а2,а3.....,ал001 are in A.P such that | 4 E = 10 and 
аа ааз 4400044001 
85 + адооо = 50 then |а|-Адоот| is equal to 
50. IFf[z-3|-Rez,|w-3|  Rewandarg(z - w)- а then find the value of Іт(2 +w). 
51. The number of functions from f : A > B where A = (a1, аҙ, аз, a4, as, ag, B = (1, 2, 8, ..., 
9} such that Қа) >Қа) vi e N and Қа) # i is 
52. Let (x? + px? + 2x — 5)? (x? + qx 2 41? (x* — x? + x — 7) = x” + 391x% + аох аха 
. а{х + ао be an identity, where р, q, ags....a9 are integers. Compute the smallest 
positive value of p. 
53. a,b and c be three non — coplanar vectors, and d be a non zero vector, which is 
perpendicular to (a+b+c). Now if d=sinx(axb)+cosy(bxc)+2(cxa), then 
2 
minimum value of x^ + y? is equal to m, where 2, is 
(x - 1)dx E ; ; ; ; 
54. ІҢ = 4tan '[g(x)] + С, where C is an arbitrary constant of integration. 
(x + xvx ox (x +1) 


Find g? (1). 


Space for Rough work 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
SECTION- A 

1. В 

Sol. Let velocity of ball just before collision is и and just after 


collision is v. 
и біп 30° = v sin 60° 
| vcos60? 1 


~ ucos30° 3 


\ 
^ Line of 
impact 


ee 0+ Po= (P, +T) +pgh + 5р0? 


к mg 
v= 2( gn + 7) 


| Р ; 
- — 1 sin 90? + sin(—30°) | 
4л-/3 R/2 
2 
4/3 В 
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Sol. 


Sol. 


Sol. 


A 
Vy =./2gH 
V 
У = 208 = tan 60° = 4/3 
Vx Vo 
2gH 
ЕЗ 
ВС 
VL = Vc = VR; 


->Хі-Хс-В 
when inductor is short circuited 


Z= JR? +x = J2R 


21-30-30 

| Z JR 
| 30 30 
Мі- = — x R= — 
baal e T ES Um 


(A) is incorrect and with similar calculations (B) will be correct. 
Here fo is the resonance frequency as vi = vc 


оо = 2nfo = — = 
0 0 ТС 
XL wL 2 
= ---- = L 

Хс 1/wC e К 
Given f = 2% 
> (00-20% 

LI д 

хс 


(С) is also correct. 


D 
Extra phase change іп glass = phae change in water of length AS». 
2d 2n, 2л 2. © 
=—-—sin 30 , 

Ag Aw Aw 3 30% 

з 4] 4 1 ж 

Ц2--|--х- , 
2 3] 3 3 23 
А 
—t--—mm 
S2 

ABC 
КЕ -һу-ф 
C 
Mass per unit length, u = T = sA =pA 


Us = нд, = 78 x 10 kg/m 
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Sol. 


10. 


Sol. 


11. 


Sol. 


12 


Sol. 
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. Speed of wave is same in both wire 


v= Z- 80x10* 2х107 
T 78 43.9 
V 


Vmin = = 200 E: =15 ст for Cas a node. 
Атау 43.9 x0.3 2 
= 337.4 H2 
AC 
M У, -V, 
u, — U, 
Р v, -(-2) 
U, 
и, -V, +2 
u, = 1(-2)+ 5(u, - 2) 
u, = -2 + 50, - 10 
и, -12 _3m/s 
4 
v,-1m/s 


2 
Kinetic energy of the centre of mass - 5 (1-5)х 5 2 - 3j 
+ 


AC 
Velocity of insect w.r.t. strip = : 


Let strip moves with speed у 
Initial momentum was 0 


=> 0-т тауым 


шаг i.e. цан toward left 
Мет М-т 
Velocity of insect w.r.t. ground = Саш < k 
t M+m t 


BC 


Cylinder will move downwards as mg sin Ө > р mg cos Ө although frictional force acts 
upwards. 


BCD 
Apply Faraday law for direction of induced current. 
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13. 


Sol. 


14 


Sol. 


15. 


Sol. 


16. 


Sol. 


17 


Sol. 


SECTION - C 


00002.00 


We have relation м9 = Қ, + Vee ш 
dt dt 


In the question, we have the force by the gravity as the external force. As the rocket is to 
lift from the ground the minimum acceleration of the rocket to do so is, о, beyond which, 
with a slight increase it will zoom into the sky. 


Therefore, gy = 0 
dt 


Putting these into the equation, we obtain 


dM 
0-М Эр 
ана x 


(Fis rate of decrease of mass hence negative. Mg is in the direction of the relative 


velocity of the fuel with respect to the rocket) 


dM м. 400 x 10 
Hence, — = —g = — ———— = 2 kg/sec 
dt М5 2 x 1(10°) И 


00008.00 
Let и is the velocity of A апа В along the string 
10 cos 30 = 2u 


> U= 53 mis 
Let v is velocity of A 1 to the string. 
10 sin 30 = v 


=> v=5m/s 
V, = үи? +v’ з 
А 
2 


KE; = 2 
8 


00003.75 


Te 3M oL’ 
8 


Е; 3 Mo'l’ сов? Ө 
Stress = = 
(A/cos0) 8 А 


00002.17 

ene EM DU 22.1733... = 2.17 mm upto 3 significant figure. 
00000.89 

2g- T = 2а ...(1) 

TR = Іо ...(ii) 

a=Ra ..4(й) 
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18. 
Sol. 
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From (ii) and (iii) T = a 
| 
2g = eJ 
ae Те 2g _ 2x98 98 < 0.89 m/s? 
TR 2,02 ti 
R? 0.01 
00000.75 


(FS)max = 20 М. ama Of 20 kg black = 1 m/s? 
both black move together till 6 sec. 

2 
dv = St => [ov = 1 Ls 2 V = 

dt 30 6 2 


2 
З = 0.75 m/s 
12 12 
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Chemistry PART - II 


SECTION-A 


19. В 
Sol. Each photon strikes out one electron form the metal surface. Intensity will increase the 
number of photons, so number of photoelectrons increase. 


20. C 

Sol.  In(C), the complex ions have zero charge. So there is no attraction between the two. 
21. B 

So. a= Ža 

22. B 


Sol. PO, +4HNO, —> 2N,0, +4HPO, 


23. ABCD 
Sol. 

CH,MgBr + OH ——>CH, + Mg(PhO)Br 
24. AB 
Sol. 2° and 3° amines are more basic than 1° amine. 
25. ABD 
Sol. Ші derived from Le-Chateliers's principle. 
26. AB 
Sol. PH,CI —— PH, 4 HCI 

4H,PO, —— 3H,PO, + PH, 
27. ABD 
Sol. OH OCH, 

СНМ 
A 

28. AB 


ok. 12:17» 
K,xC 


H* remove ОН” forming weaker acid НгО as compared to HCN. 


29. AD 
Sol. Yn, ¿m represents atomic orbitals. 
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30. 


Sol. 


31 


Sol. 


32 


Sol. 


33 


Sol. 


34. 


Sol. 


35 


Sol. 


36 


Sol. 
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AC 
a 1 
tye = 2k => {20 m 
Pressure only changes the concentration of reactants. It has no effect. 


SECTION - C 


01098.5 

P equilibrium = рв + 2pc = 19.5 atm 

Since рв + 2pc = Зх = 19.5 

or x = 6.5 

7 рв = 6.5 atm, pc = 13 atm 

Ko = pex (2рс)? = 6.5 x (2 x 6.5)? = 1098.5 


00122.5 
us О 


X is CH, -CH-C-OH 


00008.01 
Umax = q x d = 1.602 x 10 ?x 5 x 10? = 8.01 x 10 ? cou.m 
00005.49 
ен 
-— T -----ш- 


or 6.49 = pK, + log = =рка, + 1 
^. pKa = 6.49 – 1 = 5.49 


00154.5 
X is mesitylene. 
Y is Chloro mestiylene 


00036.5 
A = Маг50,,10Н:О, В = NazSiOs, С = 503, D = НСІ, PPt = BaSO, 
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Mathematics PART - III 
SECTION- A 
37. D 
Sol. Let there be a value of К for which x?-3x+k=0 has two distinct roots between 0 
and 1. 


Let a, b be two distinct roots of x? - Зх +k = 0 lying between 0 and 1 such that a <b. Let 
f(x) 2x? -3x «k. Then f(a)=f(b)=0. Since between any two roots of a polynomial 


f(x) there exist at least one root of its derivative f'(x). Therefore f'(x) -3x^ -3 has at 
least one root between a and b. But f'(x) - 0 has two roots equal to +1 which do not lie 


between а and b. Hence 1(х)-0 has no real roots lying between 0 and 1 for any value 
of k. 


38. B 
Sol. Total number of such function 227 out of which 12 are ONTO 


39. С 


; e | 1 
Sol. Since coefficient of х? + ах + 1 are symmetrical so roots will be a, — 
о 


im, She кабы ii “2-4 |а) 


х-1/ 0 (ах-1 х->/о xL cce) (ах —1) 
о 
l a 
mo 2 
= lim (к-а) а ideo 
x21/a о о о 
40. А 
А 3 2. d^f(x) 
Sol As, f (x) = x tan (x) — x In (1 + x^) is odd, 254 =0 аїх=0 
x 


41. AD 
1 

Sol. Sive | (x}dx = (b - ati fb — a)x + a}dx , 
0 


[sin х?ах = ЁС -1/ах - [sinl (x? +2x +1йх 

: E "а 

[cosx? dx = 8[cos(8x -4fdx- 8| сов16(2х -1fdx. 
-4 0 1 


42. ABCD 
50, АсАӘВ 
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43. 


Sol. 
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= P(A)<P(AUB)=>P(AUB)> 3 
Also, P(A AB) =P(A)+P(B)-P(AU 
»Р(А)-Р(В)-1 

3 5 
------- 
4 8 
Now, 
АсВсВ 


эР(АоВ)её(В)-2 


B) 


2 
8 


апа 


“ Р(АсчВ)-Р(В)-Р(Атав) [Using Equation (1)] 


n-1 
хана а„,а,,а,„,......!п G.P. 
Let a, =x then for n = 3 we һауе 
ser cda NE 


1 | x 
MR with common ratio r — 2 


Also 7: and are integers 
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4 
— x must be even then only % will be an integer 


Hence possible value of x is 4 and 6. (x #2 as terms are distinct) 
xt. 4 6t 


44. AB 
Sol. 3х-6у-22-5-0 
—4x +12y -3z +3 =0 

3x- бу + 22 + 5 _ 4 74x +12y - 32 +3 

J9 - 36 - 4 416-144-9 
The plane which bisects the angle between the planes that contains the origin is 
13 (3х -6y + 22 - 5) - 7 (-Ax + 12y -3z 4 3) 
67x – 162у + 472 + 44 20 
Further, 3x(—4)+ (-6)(12)- 2x (-3) «0 
Hence, the origin lies in the acute angle. 


Bisectors are 


45. AC 
Sai ессе MC 
2A R a 
46. AD 
Sol. Let d be the unit vector along the desired vector then d is along (-2] + 3k) x(-i- 2k) 
î j k 
=|0 -2 3|-41-31-2Ж 
-1 0 -2 
47. BD 
So “fife os 


Forf'(x)=0, 211-0 x nz(nel n0) 
Х 
Р xcosx —sinx 
f (x)= xê 
ї"(пл)= 9977 <0 if n=2k-1 and > 0 if n=2, kel 
Пл 
Hence, f(x) has local maxima at x = пл, where n = 2k- 1 and 


local minima at x = пл, п = 2k, where kel’. 


48. BCD 
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Sol. 


Sol. 


50 


Sol. 


51. 


Sol. 


52. 


Sol. 


- 
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x* - Ax) - 8x? 2—k 


=> f (x) =—К 

Where 

f (x) ex! «4x? -8x? =x? (x? +4x-8) : 
Let g(x) = к 


From the graph the following cases arise : 
When -3<-k <0,-> 0<k <3 

In this case, y =—k intersect at four points. 
When -4<-k<-3,>3<k<4 

In this case, y =—k intersect at two points, the given equation has two real roots. 
When к «0,2 -k »0 

In this case, there are two points of intersection. So, the equation has two real roots. 


3y-g!xXi! 


SECTION- C 
00030.00 
4000 

-10- аа = 400 
аан 184001 
also a; + 44901 = 50 
= |а; — Argo: |" = 2500-1600 
= |a; – 84991| = 30 
00006.00 
Let z = x, * iy, w =x, Уу, 
S[z-3[|Rez2(x,-3f,«yt-xl "EU 
|w-3|=Rew = (x, - 3)? + у? = х2 ...(ii) 

T У,-У, T Tm 
arg(z -w) = 4 > "UE апа = 1 ...(iii) 
By solving (i), (ii) and (iii) we get 
Yi- У < 6 


Х,-Х, Yi * Y2 
From (iii) y4 + Y2 = 6 


00028.00 

If a; is mapped to 2, we have ‘Cs ways of mapping rest of the elements. 
If a; is mapped to 3, we һауе °С» ways of mapping rest of the elements. 
If à; is mapped to 4, we have °С» ways of mapping rest of the elements. 
Hence total number of increasing functions = "Cs + °C5 + °С» = 28. 


00007.00 
(^e, (x*)? +? c, (px* + 2x -5)(x?)? +...) 


= х9 + 391x% + ах” +... 
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Comparing the coefficient of х° we get 
19р + 8q — 6 = 391 
= 19р + 8q = 397 Let д = 19. +k, 0 <k < 19 
_ 397-8192 +k) 5, ву) 20941) 
19 19 


must be integer = К = 14, p = 15 - 8X 


Ak +1 
19 


For minimum positive value of p, ` = 1 >p=7 


53. 00005.00 
Sol. Let d.a - cosy[a b c |=-d.(b +c) [as d.(a+b+c)=0] 
d.(5+¢) 
= EE E 3 Danni (1) 
" | d.(b +a) 
similarly ENT E 2| шаг (2) 


Adding these we де! ѕіпх + cosy - 2-0 
=> sinx+cosy --2 
=> Sinx = –1, cosy = -1 


= х =(4п-1) 5, у =(21+1)л 


Ё o TC 
Since we want minimum value of x^ + y?, so x = E y=n 


2 
>x +y = Sass 


54. 00002.00 
Sol. Ап. (2) 
Put x = t? 
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FIIT] EE 
ALLINDIA TEST SERIES 


FULL TEST - IV 
JEE (Advanced)-2020 


PAPER - 2 


Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-lll is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olfnoneofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -11n all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I & 6 statements in LIST-II. The codes for Lists 
have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 


A € — I — € € M M M € M I PÓ—H —M ——' 
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Physics PART -| 


ЅЕСТІОМ – А 
(Опе ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A cubical block of wood of edge 10cm and mass 0.92 kg floats on a tank of water with oil 
of rel. density 0.6 to a depth of 4 cm above water. When the block attains equilibrium 
with four of its sides edges vertical 

(A) 1 cm of it will be above the free surface of oil 

(B) 5 cm of it will be under water 

(C) 2 cm of it will be above the common surface of oil and water 

(D) 8 cm of it will be under water 


A disc of radius R rolls on a horizontal surface with linear velocity V 
and angular velocity o. There is a point P on circumference of disc 
at angle 0 with upward vertical diameter measured anticlockwise see 
figure, which has a vertical velocity. Here 0 is equal to 


(A) п віп! (B) = sin У 
Во 2 Ro 
(C) ЕА (0) Ж ШАЛ 
Ro Ro 


A point moves with deceleration along the circle of radius R so that at any time its 
tangential and normal acceleration are equal in magnitude. At the initial moment t =0, 
the velocity of the point is у, . The velocity of the point will be 


(A) v— —— at t second (B) v =v, eS" after displacements 
Vol 
1+ R 
(C) v = vae ™® after displacements (D v= “2 ; att second 
1— 0 
R 


Space for Rough work 
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A horizontal disc rotates freely about a vertical axis through its centre. A ring, having the 
same mass and radius as the disc, is now gently placed on the disc. After some time, 
they rotate with a common angular speed. 

(A) some friction exists between the disc and the ring. 

(B) the angular momentum of the disc plus ring is conserved. 


(C) the final common angular speed is ЯС of the initial angular velocity of the disc. 


(D) : rd of the initial kinetic energy changes to heat. 


If electron of the hydrogen atom is replaced by another particle of same charge but of 

double the mass, then: 

(A) Bohr radius will increase 

(B) ionisation energy of the atom will be doubled 

(C) speed of the new particle in a given state will be lesser than the electron's speed in 
same orbit 

(D) gap between energy levels will now be doubled 


A constant force F is applied on a spring block system as shown in k 
figure. The mass of the block is m and spring constant is k. The + »(m) 

block is placed over a smooth surface. Initially the spring was — "em 
unstretched. Choose the correct alternative(s). 

(A) the block will execute SHM 

(B) amplitude of oscillation is F/2k 


(C) time period of oscillation is 2x f" 


2 
(D) the maximum speed of block is IEEE 
m 


(here x = F/k) 


Ж 
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7. For an ideal gas: 

(A) the change in internal energy in a constant pressure process from temperature Т; to 
Tə is equal to nC, (Т — T:), where C, is the molar specific heat at constant volume 
and n the number of moles of the gas. 

(B) the change in internal energy of the gas and the work done by the gas are equal in 
magnitude in an adiabatic process. 

(C) the internal energy does not change in an isothermal process. 

(D) no heat is added or removed in an adiabatic process. 


8. A container of large uniform cross sectional area A A 
resting on a horizontal surface holds two immiscible 
non viscous and incompressible liquids of density d “| 
and 3d, each of height H/2. The lower density liquid 
is open to the atmosphere having pressure Po. A 
tiny hole of area a(a<<A) is punched to the vertical 
side of lower container at a height h (0<һ<Н/2) for 
which range is maximum. 


Range R 
2H 
(А)һ-Н/З (B) Range А = — 
3H . 2 
(С) Range R = -> (О) Velocity of efflux v = (зөн 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (III) and 
(IV) and 14811 has Six entries (P), (Q), (В), (5), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Ill and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


In the thermodynamic process on an ideal monatomic gas, the infinitesimal heat absorbed by 
the gas is given by TAX. where T is temperature of the system and AX is the infinitesimal 
change in a thermodynamic quantity X of the system. For a mole of monatomic ideal gas 


X=5R ӨГ еам) Here R is gas constant. V is volume of gas. Тл and Мд are 
A A 

constants. 

The 14614! below gives some quantities involved in a process and List-ll gives some possible 

values of these quantities. 


List - | List — Il 
(I) Work done by the system in process 12-3 (P) | 1 
ZRT, In2 
(Il) | Change in internal energy in process 123 (Q) ler 
3 0 
(Ш) | Heat absorbed by the system in process | (А) | RT, 
12253 
(IV) | Heat absorbed by the system in process 12 (S) RT 
n o 
T 
(C) | 1nr (з +2) 
d ZRT, 
9. If the process carried out on one mole of monatomic 
ideal gas is as shown in figure in the PV-diagram with ЗРо 
2 


PV, = IRE. the correct match is. 
3 


>Q, IIS R, III S, IV >U Po 
>Q, 15S, Ill В, IV >U 
> Q, II R, Ill >P, IV >U 
> S, II >R, Ill Q, IV >T 
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10. If the process carried out on one mole of monatomic 
ideal gas is as shown in figure in the PV-diagram with 


P.V, = “Бү the correct match is. 
3 


(A) I 5 P, II T, Ill 5 Q, IV 5 T 
(B) I> S, Il >T, Ill >Q, IV > U 
(C) I5 P, II В, Ill Т, IV S 
(D) I> P, Il >R, 1-5 T, IV P 


Referring to the given circuit match 1151-1 with List-Il in question no. 11 and 12. 


List - 1 List – Il 
() | Reading of ammeter А: in ampere is (Р) | 4/8 
(П) | Reading of ammeter A; in ampere is (Q) | 8/3 
(Ш) | Reading of ammeter Аз іп ampere is (R)| 4 
(IV) | Potential difference between point а апа | (5) zero 
point b in volt is 
(T) |2 
(U) | -1 
11. In the above circuit, Ві = Re = Вз = ЗО and e.m.f. of each cell is E = АУ and negligible 
internal resistance. All ammeters are ideal. Match the following: 
(A) |> P, Il >Q, III В, IV S (B) I >T, Il > P, 1 5, IV >Q 
(C) 1-Р, II 5 Q, III 5, IV 5 R (D) I > S, II —> R, ШТ, IV > U 
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In the above circuit if Rə is removed апа В; = R3=42 


(A) I P, II 5 P, Ill S, IV > В (В) I >T, II P, Ill S, IV > Q 
(C) I 5 P, II >Q, III 2 S, IVO В (D) I> S, NR, Ill — T, IV >U 
SECTION – C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


13. 


14. 


15. 


A uniform disc of radius R having charge Q distributed uniformly all over its surface is 
placed on a smooth horizontal surface. A magnetic field, B = kxt^, where k is a constant, 
X is the distance (in metre) from the centre of the disc and t is the time (in second), is 
switched on perpendicular to the plane of the disc. Find the torque (in N-m) acting on the 
disc after 15 sec. (Take 4kQ = 2.50 5.1. unit and R = 1m). 


Two blocks A and B, each of mass m are connected by 

means of a pulley-spring system on a smooth inclined 

plane of inclination 0 as shown in the figure. All the pulleys B K 
and spring are ideal. Now, B is slightly displaced from its 

equilibrium position. It starts to oscillate. Time period of 

oscillation of B will be (Take m = 4 kg, K = 5 N/m, 0 

m= 3.14) 


A cylinder of mass m = 3 kg and radius R = 2 mis 
attached to a massless spring-pulley system as 
shown in the figure and all the springs are in their 
natural length at t = 0. The friction is sufficient to 
cause pure rolling of the cylinder. What is the time 
period (in sec.) of cylinder for small horizontal 
displacement? (spring constant k = 2 N/m and 
m= 3.14) 


cylinder 


= 0 
massless 


rod 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-IV (Paper-2)-PCM-JEE(Advanced)/20 8 


16. A bus В is moving with a velocity ув in the positive 


x-direction along a road as shown in the figure. A |В юув С Road _ y, 


shooter 'S ' is at a distance | from the road. He has a 


detector which can detect signals only of frequency 1 
1500Hz. The bus blows horn of frequency 1000 Hz. : 
When the detector detects a signal the shooter I 
immediately shoots towards the road along SC and $ 


the bullet hits the bus. Find the velocity of the bullet if 


velocity of sound in air is v = 340 m/s and жє 


y. 34/5 


17. A uniform electric field E is present horizontally along the paper 
throughout region but uniform magnetic field Во is present 
horizontally (perpendicular to plane of paper in inward direction) о) 
right to the line AB as shown. A charge particle having charge 9 
and mass mis projected vertically upward and crosses the line AB 
after time to. The speed of projection if particle moves after to with 


constant velocity. (given gE = то) is пі. Find the value of ‘n’. gm 
(g = 9.8 m/s?) 


> 


б----- 


18. In a moving coil galvanometer, torque on the coil can be expressed as ti, where i is 
current through the wire. The rectangular coil of the galvanometer having number of 
turns N, area A and moment of inertia I is placed in magnetic field B. The torsion 
constant of spring in the galvanometer is C and charge Q is passed through the coil 

KNABQ 


Ү4СІ 


almost instantaneously. If the maximum angle through which coil deflected is 


(Ignore the damping in mechanical oscillations). 
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Chemistry PART - II 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. The bond order of which of the following substance(s) is/are greater than one? 


(А) ВЕз (В) МН» 
(С) СО» (D) PCI; 
20. In which of the following reaction(s), carbocation intermediate(s) is/are formed 
(A) CH, - CH=CH, + HBr —> (B) CH, -СН- CH, + НВг — 2828, 
(C) CH, -CH2 CH, «NBS—***"—, ^ (D) CH, -CH = CH, — C Se 0, 
21. Which of the following nucleophile(s) can form products that show functional isomerism? 
(A) СМ (В) SH" 
(C) NO, (D) NH3 


22.  Zn(s)| Zn^(C:) | Ag*(Cz) | Ag(s) 
Under which of the following conditions, Есет will be equal to E^ ? 
(А) Ci - C22 1M (B) Сг = JC, 
(C) С, = C2 = 0.1 M (D) С>-Сі-1М 


23. The correct statement(s) regarding the halides of boron is/are 
(А) Біз undergo the easiest hydrolysis than the other halides 
(B) BF, + ВСІ, ——>BF,Cl+BFCI, 


(C) Inorganic benzene is formed when BCl; reacts with NH4CI followed by reaction with 
NaBH, 
(D) Lewis acidity order: ВВгз > BCl; > BF3 
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24. 


25. 


26. 


Which of the following substituted polycarboxylic acids are converted to their 
corresponding monocarboxylic acids on heating? 
O 


COOH COOH 
(A) CIC H (B) 
COOH 
HOOC COOH 


COOH О 
(С) (Р) | 
HOOC - CH, - C - CH, - COOH 
COOH 


Which of the following salts produce(s) gas(es) when treated with dilute mineral acids? 
(А) BaCO; (B) К.5О: 
(C) Cas(PO4)2 (D) КМО» 


Which of the following reaction(s) is/are exothermic in nature? 
(А) СН, = CH, (g) +Н, (9) —— C,H; (s) (В) NaOH + HCN—— NaCN +H,O 
(C) HCI - HO ——oH' (aq) + СГ (aq) (D) Н, (g) —9H(g) +H(g) 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 11514 has Four entries (I), (Il), (II) and 
(IV) and 14811 has Six entries (P), (О), (В), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-ll and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


List-| contains ionic solids and list-Il states regarding their crystal structure. 


List-l List-ll 
(l | NaCl (P) | Cations occupy half of the tetrahedral 
voids of FCC unit cell 
(M) | CsCl (Q) | Cations occupy octahedral voids of FCC 
unit cells 
(Ш) | ZnS (В) | Coordination number of the cation is 
eight 
(IV) | Сар» (5) | Cations and anions һауе different 
coordination numbers 
(T) | Coordination number of both cations 
and anions is four 
(U) | Anions occupy the voids of the unit cell 


27. The correct combination out of the following is 


(А) (I) > (Т) (В) (ІІ) > (Q) 
(С) (11) — (R) (D) (IV) -> (Р) 
List-| contains ionic solids and ІІІ-ІІ states regarding their crystal structure. 
List-l List-Il 
(1) | NaCl (P) | Cations occupy half of the tetrahedral 
voids of FCC unit cell 
(M) | CsCl (Q) | Cations occupy octahedral voids of 
FCC unit cells 
(Ш) | ZnS (В) | Coordination number of the cation is 
eight 
(IV) | Сар» (S) | Cations and anions have different 
coordination numbers 
(T) | Coordination number of both cations 
and anions is four 
(U) | Anions occupy the voids of the unit cell 


28. Which of the following combination is correct 
(А) (IV) > (О) (B) (ІІ) (P) 
(C) (1) > (U) (D) (11) (S) 
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List-| contains complexes and their behaviour is mentioned in list-ll. 


151-1 11511 
(1) [ Cu (NH3)4 (Н:О): (P) | Colourless complex 
(M) [FeFq* (Q) | Back donation from metal to ligand 
takes place 
(IM) | [Cr(en)s* (R) | Prone to Jahn Teller distortion 
(IV) | [Ni(CO)4] (S) | Square planar complex 
(T) | Chelate complex 
(U) | Coordination number is six 
29. The correct combination out of the following is 
(A) (I) -> (Т) (B) (1) -> (Р) 
(C) (III) > (О) (D) (IV) > (S) 


List-| contains complexes and their behaviour is mentioned in list-ll. 


List-l 11511 
(1) [ Cu (NH3)4 (Н:О): (P) | Colourless complex 
(M) [FeFq* (Q) | Back donation from metal to ligand 
takes place 
(IM) | [Cr(en)s* (R) | Prone to Jahn Teller distortion 
(IV) | [Ni(CO)4] (S) | Square planar complex 
(T) | Chelate complex 
(U) | Coordination number is six 
30. The correct combination out of the following is 
(A) (I) — (R) (B) (1) > (О) 
(C) (III) (P) (D) (IV) > (T) 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


31. 


32. 


33. 


34. 


35. 


36. 


What volume in mL of 0.5 M acidified potassium permanganate solution can completely 
oxidize 523.15 x 107 moles of Sn** ions to Sn“ ions? 


MnO; + Sn** + Н" ——Mn* + Sn“ +H,O 


The kinetic energy of a moving electron is 50 kJ. If the de-Broglie wavelength associated 
with the electron motion is expressed as y x 107 m, and the value of z is 20. What is the 
value of (y + 2)? 

[Assume that m, = 9 x 1077 kg and h = 6.6 x 107“ Js] 


Reaction of phenol(PhOH) with bromine water(Br2/H2O) forms a precipitate. What is the 
molar mass of the precipitate іп g mol"! unit? 
[Molar mass of bromine = 79.9] 


One mole of ethylene glycol was dissolved in 640.8 g water and the resulting solution 
was cooled to -3.72°C temperature. How many gram of ice is formed due to freezing of 
water? 

[К; = 1.86 K kg mol] 


Treatment of NaCl with acidified solution of (X) forms a red vapour(Y). Treatment of (Y) 
with aqueous NaOH forms a yellow solution(Z). Pb(CH3COO); gives a yellow precipitate 
when treated with solution of (2). What is the molar mass of (Y) in g mol unit? (АГ 
Mass of Cr = 51.9] 


How much current in ampere unit is to be passed through CuSO, for four minutes in 
order to deposit 190.5 g copper on the unattacked cathode? 
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Mathematics PART - III 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


If the pair of asymptotes of a hyperbola Н is xy – 2x — y + 2 = 0. Its conjugate hyperbola 
H' passes through (3, 0) then 


(A) eccentricity of H' is 40 
1 1 
(B) focus of H' is 23-52 + | 
V2 


үз 
(C) focus of H is (/2,-ү/2) 


(D) equation of transverse axis of His x—-y+1=0 


1 (В)п-2 
3 (D)n=4 


The values of m for which it is possible to draw the chord y = /тх +1 to the curve 
x? 4 2xy «(2 + sin? a)y? =1, which subtends of right angle at origin for some value of a 


is/are 

3 
(A)m=2 (B) m= 2 
(C) m -3 (D) т-2 
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42. 


43. 
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B 
If y = f(x) and y = g(x) are symmetrical about the line x = UL then 00 9 (х) х is equal 


(f(x) g'(x) + f'(x) g(x)) dx 


Сэнгэ,” 
O 
МУ 
N| ~ 
ce 
~ 
25 
— 
x 
— 
о 
— 
x< 
— 
| 
ы 
~ 
х 
— 
о 
— 
х 
м 
a 
о. 
х 
жеты 
(25 
МУ 
N| = 
R =m 


If the probability of choosing an integer ‘K out of 2m integers 1, 2, 3,........ 2m is inversely 
proportional to kf (1€k <m). If x, is the probability that choosen number is odd and x, 


is the probability that chosen number is even, then 


2 1 
А — B RE 
(A) х, <= (В) х,» 
2 1 
C - D 2: 
(С) x, > 3 (D) x, < 5 
Which of the following functions are twice differentiable at x = 0? 
(A) f(x) 2 x|x| (B) g(x) = [x^] tan" x - (x?) соғ! x-[X15 
4 11, 
(C) h(x) =| sin? x| (D) h(x) = /* со [1 мэ 
0 : x=0 


Let 2,,2,,2; be the coordinate of vertices А, B, C of the triangle if W, =z, – 2,, 
W, = 2, – 2, апа ZA =90°, then 


(А) ке ei (В) Re(W,W,) =| W, |? 
» , W, 
(С) Re(W,W,) =| W, | (D) eR ei 
W, 
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cosa sina 0 
44. If A(a,B)=|-sina cosa 0 |, then 


0 0 e 
(A) A(a,B)'=A(-a, В) (B) A(a, B)” - A(-a,- p) 
(C) АФ (А (о,В)) =е’А(-о, –В) (D) А(о,В)'=А(о,-В) 


(Matching List Туре) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (III) and 
(IV) and List-Il has Six entries (P), (Q), (В), (5), (T) апа (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-ll and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A plane т passes through the point (1, 1, 1) and is parallel to the vectors b = (10,-1) and 
a- (-1, 1,0) meets the axes іп A, В and C forming the tetrahedron OABC. 


11514 List-ll 
(l | Volume of the tetrahedron OABC in cubic units. (P) 9 
2 
(1) | Area of a face of the tetrahedron in square units. (Q) 9/3 
2 
(ІІ) (Н) 
Distance of the points, ын 343, 3 | from the plane x v3 
in units. 
(IV) | Distance of a face of the tetrahedron from the vertex (S) 3 
(Т) 4 
(0) | 1 
2 
45. Which of the following is the only correct combination? 
(A) 1-»0 (B) IIT 
(C) IP (D) IOS 
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46. Which of the following is the only correct combination? 
(A) М-О (В) ША 
(С) IV5 S (D) III Q 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 
Suppose a, b, c are three distinct real numbers and f(x) is a real quadratic polynomial such that 
4а? 4a 1|f(-1)| |За? + За 
40° 4b 1 f (1) =| 3b? + 3b 
4с? 4c 1| #(1) | |3c* «3c 


List-l List-ll 
(1) X — coordinates (s) of the point of intersection of | (P) |4 
y = f(x) with the x — axis 


Area bounded by y - Si (x) and the x — axis 


(ШІ) | Maximum value of f (x) ( 

(IV) | Length of the intercept made by y =f (x) on the x — axis | (S) |-2 
(T) 
( 


47. Which of the following is the only correct combination? 


(A) 1-»0 (B) ПУР 
(C) IP (D) I2U 
48. Which of the following is the only correct combination? 
(А) МО (В) ША 
(С) М-»5 (D) III2Q 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


49. 


50. 


51. 


52. 


53. 


54. 


Four students appeared in three examinations. The number of possible ways in which 
we can have result, such that neither any students fails in all the examinations nor there 


is an examination which is not cleared by any student is k, then find = 


2 2 


The straight line ra intersects the ellipse mi at two points A and B, 


there is a point P on this ellipse such that the area of APAB is equal to 6(42 — 1), the 
number of such points (P) is 


Let b=4i+3j and c be two vectors perpendicular to each other in the xy — plane. If 
г,1=1,2,...п are the vectors іп the same plane having projection 1 and 2 along b and c 
k+20 


П 2 
respectively У is equal to k then equals to 
i=1 


е ах | 1 
If =f logx| 7z then ЛА ш 


If 205153 for all x, y eR , xy #1 and im 9.2, then the value of 
y х-» Х 


The minimum value of (tanA -со88) +(cotA — sinB} , where A and B are independent 


variables, is of the form a—bvc , where a, b, c are natural numbers. The value of 
a+b +c is equal to 


Space for Rough work 
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PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 


SECTION-A 
1. CD 
So. |р,х10%хһ|-|р,х107%(01-һ)| = 0.92 


=> h=8cm 


2. CD 
Sol. Particle P will have a velocity in vertical direction. 
ie. Racosa=V 
a V 


о-С05 — Ro 7 
й 2 
ү Жа 


Required angle 0 is 0 =т-«=т—соз' 
Ro 


And in second case Rocosa = V 


a4 V а V 
a = COS Ө=л+соѕ — ; 
5 : 
Ro 
3 AB 
dv м? dv v? 
dt R ds R 
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4. ABD 
Sol. By conservation of angular momentum, 
Го, = (1, i I, Jo, 


о, =0,/3 
E, = сау 
Ёоо» : / 
Со 24 + I, yo; 
ON т, cil E-E, 2 
Ratio of the heat produced to initial kinetic energy = T == 3 
5. BD 


Sol. Eom and за 
m 


6 ACD 
Sol pes 46 
2 
OF F Е Е 
> Х---,А------- 
k k k k 
7 BCD 


Sol. dQ = dU + aW ; dQ=0 іп adiabatic process. 


8. ABD 
Sol. Bernoulli's Th" for an orifice at depth ‘x’ in liquid ‘3d’. 


p^ [dar +3dax | pou Tx3dxv 241) 


H 1—2 


х= аі 42 
222-544 (2) 


R=Vt (9) 
Solve for В and apply maxima/minima. 

9. A 

Sol. Degree of function = 3 


W. O. = Area PV graph = = 


Charge in internal Energy 


AU = пС,ЛТ 
= Innar- L (py, - PV) 
2 2 
= Ё 2V, BN, | I 3P,V, 


AU = ВТ, 
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Heat absorbed (1 > 2 3) 
AQ = AU + М 


Heat observer (1 — 2) 
AQ = AU +W 
= (РМ, -PV)+W 


= SP2, -P V,) +P V, 


_5py _ S(RT, 
2 2\3 
10. D 


Sol. Process 1 — 2 (Isothermal) 
2 — З (Isochoric) 
W.O. (1 > 2 > 3) 


пати) +W, 3 


АТ, 250 
3 


AU (15293) 


AU = LnR(r,-T) 


2 


2 213 


AU = RT, 
Ғог1 2 > 3 
А = А0 + М 


AQ = ВТ, + зоа 

Еог1->2 

a-Lnanr, — T) + nRT In Me 
2 f i V. 


- 04 Rho n2 
3 


11. C 
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Sol. 


12 


Sol. 


13. 


14 


Sol. 


On solving by KVL we get, i, = 3 E 


Se -= and i, -i, =0 


So reading of ammeter A; is E/R = 4/3 
A» is 2E/R = 8/8, Аз is zero апа AVap = 4V 


A 
Apply KVL 
-h x34444-31520 ...(1) 


SECTION - C 


00002.50 
d$ = (2лхах)кхі? 


b= 2 ёл“ 


аф _ 4Кл{х° 
d 3 
3 
сол ыты ҮҮ des БЭГ2 
3 3 лВ 


At t= 15sec, t = 2.50 Nm 


00006.28 

Let elongation of spring be Х in equilibrium. Then, 

2T + mgsin 0 = 2kx, ...(1) 

and T = тд ...(ii) 

Let Block B is displaced by x down the inclination 2k(Xo + 2x) 
F.B.D. of B б 

-ma, = 2k(x, + 2x) - 2T' - mgsino ...(iii) 


F.B.D. of A 217. 
mg sind 
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mg —T’=maa 
Also, a, -2а, 
T'2mg-2mag 
-ma, = 2kx, + 4kx - 2mg + 4ma, - mgsino 


la 


3— 4H 


—ma, = 4kx + 4ma, 


15. 00008.56 
Sol. | When the cylinder is displaced towards right, (Ө is angle of 4kx2 
rotation of diameter of the cylinder about the contact point) 
then 
Xi + 2X2 = R0 
Xı +X; = R0 kx Кхі 
_ R8 
749 
т =—[kx,R + КАӨВ] 


2 
mR?a = |S ын 20 


Х, 


гә | оо 


When cylinder moves towards left, then 
Torque about the contact point 


-КВ?Ө = = mR'o 


о-- E ps je cul 
3m 2k 


So, time period of oscillation 
T= t4 + to 


5 213% V6) = 5.56 sec. 


16. 00136.00 
Sol. Let the bus be at О when it sends a signal that is detected 
by the detector as of frequency = 1500 Hz 


{'= ы toons 


У —Vg COS 


43 


59505555: => 0230? 


By the time signal reaches at 5 the bus reaches at D. Let 
this time be to 
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OS  lcosecO 
to = —- .. (1) 
V V 
Now man fires and the bullet reaches C in time t; (say). In the same time bus moves 
from D to C 


t = L where u = speed of bullet 
u 


Also, OD + DC = Icoté 
Vp to + Ув = Icoto 


vo [5555] va Qu) = toto 


ү 


2 2 у 
х2+ za 
3/3 — a43u 
y 5 
u 2 
2 2 
u = —v=—x340 = 00136.00 m/s 
5 5 
17. 00019.60 
Sol. When crosses АВ A 
qvB, cos 0 = mg De Wed 
qvB, sind = qE NC 
ange dE ca mg 
mg ! 
В 
ges 
4 


along horizontal vcos0 = E 


Uu - gt, = vsino 
u -(a+ S) = 200 
m 
18. 00002.00 
Sol. [ rdt = NAB[idt 
Іо, -NABQ 7... (i) 
1 


Slag = 50% Sond (ii) 


From equation (i) and (ii) 
AR NABQ 


max JCI 
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Chemistry PART - Il 
SECTION – А 

19. АС 
Sol. Іп BF; due to pr- px back bond and existence of рі-ропа іп СО». 
20. A 
Sol. In B & C free radical intermediates are formed. In (D) no full-fledged intermediate is 

formed. 
21. АС 
Sol. Тһе nucleophiles contains two donor atoms. 
22. АВ 

Zn?** 
Sol ‘Ea En E log | l 
(А | 
aay 0.0591 lóg C, 
2 — (C2) 

Ecel = Ес: А when С, = С» =1 Mor Co = JC; 
23. ABCD 
50. 3NH,Cl+3BCl, — 9 5C — ,B.N.H,CI, 

140-150°C 
В.Н, NaBH, 

24. AB 
Sol. (D) forms acetone on heating 

(C) forms anhydride on heating 
25. ABD 
Sol. СОЗ, SO ,NO; form CO», SO; and NO or МО, gases when treated with dil. acids. 
26. ABC 
Sol. Heat of hydrogenation, heat of neutralisation and acid dilution are exothermic processes. 
27. C 
Sol. CsCl has b.c.c unit cell, which coordination number equal to eight. 
28. B 
Sol. Іп ZnS crystal, cations occupy half of tetrahedral voids and anions form the fcc lattice. 
29. B 
Sol. Due to half-filled 12,0; configuration [FeFs]?- complex is colourless. 
30. A 
Sol. Due to 3d? (5,63) configuration. 
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31. 


Sol. 


32. 


Sol. 


33 


Sol. 


34. 


Sol. 


35 


Sol. 


36 


Sol. 


SECTION - C 


00418.52 
Moles of Sn?* = 523.15 x 10? 


Moles of MnO; required = Ey 523.15x10° 


2 523.1510 x 1000 
Volume = 2 = 418.52 mL 
0.5 
00020.22 
oh 6.6 x10% | 66x10 
J2mE J2x9x10°'x50x10° 900x109 
-84 
-SOx = 0.2210 - yx107 
30 x10 
z. yY +Z = 20:22 
00330.70 
OH OH 


+Br, / H,O —> 


Br 
00140.80 
AT; = Km = 1.86 x one mole x = 
or 1.86 x 1000 = 3.72 
or W =500g 
г. Mass of ice formed = 640.8 — 500 = 140.8 
00154.90 
X= K2Cr207, Y= СгО»СЬ, 7- Na2CrO,, Yellow ppt. = PbCrO, 
02412.50 
0-1 


190.5 g Cu = 3 mole 

Ve mole Cu deposited by 1 F 

3 mole Cu deposited = 6 F = 6 x 96500 = 579000 coulomb 
579000 = I x 60 x 4 


or |= 22000 =2412.5 amp 
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Mathematics PART – 111 
SECTION - A 

37. Ар 

So. v (x-1)(x-2)-4 


38. 


Sol. 


39 


Sol. 


40. 


Sol. 


41. 


Sol. 


conjugate hyperbola (x — 1) (x— 2) = -4 
2 
254 ла= 242 


focus of H' = (- 22,242 & 2, - 22) 
focus of H = (1- 242,2 2/2)& (1+ 242,2- 242) 


Equation of transverse axis y-2=x-1>x-y+1=0. 


AC 


n n oo n n 

We have Y — = pu LL. ja Ds ша „ус =п=п°—3п+3 
r=0 C, r=0 Chr r=0 C, r=0 C, r=0 C, 

->П-1,3 

АВС 


Combined equation of pair of lines through the origin joining the points of intersection of 
lien у = mx--1 with the given curve isx? + 2xy +(2+sina)y?-(y—mx) -0 for the 
chord to subtend a right angle at the origin (1-m)+(2+sin?a-1)=0(as sum of the 
coefficient of x? + y? =0) 


— sin? а = т 2 
= 0<т-2<1 
>2<m<3 


ABCD 
f(x) = f(a + В-х) 
= f(a) = f(B) and g(a) = 0(В) 


B B 
[f699'69 dx = f(x) golf - [е'(х)о(х)ах 


BD 
Let one probability of choosing one integer k be P(k) =a. (X is one constant of 


proportionality). Then, 
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42. 


Sol. 


43. 


44. 


Sol. 


ute 


k=1 


Let x, be the probability of чи the odd number. Then 


х, = DP (2k-1) ) o 


cs 1) 
Also, 1- x, = x, = УР(2К)-3У E uis 
k=l it (2k) k (2к-1) 

о o8 = ee = x, <2 

2 2 
BCD 
2 2;x>0 
f 9212 ix T. not differentiable 


ЭХЭ cot" x; x>0 
g(x) 2 4-x^ cot! x; х<0 = twice differentiable 
0 ;x=0 
h(x) = біп х — differentiable 
k'o) = ee + 
0; x=0 
twice differentiable 


0 


AB 
шэн, Ce 
w, | 
=> цн КА 79 z]-itanO 
0 
WWe = wel =|W,| Ме" = (М? +i]W,| Мап) АУ 
АВС 


cosa -sina 0 
We һауе A(a,f)'=| sina cosa 0 
0 0 e? 


Also, А(о,В)А(-о,-В) 


A € ——— €— À—— MÀ € н € Ir M € —— Á— 
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cosa sina 0O||cosa -sina 0 
-|-біпо cosa 0 | sina cosa 0 
0 0 e 0 0 e? 
=| 
= A(e.B) -А(-о,-8) 
Next, Adj(o.B) =|А (a.)|A (o, В)” 
- PA (-a, - B) 


C 

C 

(for Q. 45 — 46): 

(I). Equation of the plane x is А(х-1)-8(у-1)-0(2-1)-0 where А-0.В-1, 

C 20and -А-В-0.С-0 

= A=B=C and the equation of x is x - y -z = 3x. Which meets the coordinates axes 
at A (3, 0, 0), B (0, 3, 0) and C (0, 0, 3). So volume of the tetrahedron 


(П). АВ-ВС-СА-3-2, so the area of the face ABC which is an equilateral triangle 


„зз x(3v2) = ыз . Each of the face OAB, OBC, OCA is an isosceles triangle with 


Fs 3, 3V2 
T 9 9 
So area of each of these faces is 2 x34 2 х ,|9— gs 
(Ш). required distance is 3/3 +313 -3-3 = 
41-1-1 2 
(IV). Distance of O from the face ABC = DEO et 43 distance of A, B, C from 
| Л +1+1 Ж 
opposite faces OBC, ОСА, OAB are equal and is 3. 
B 
B 


(for Q. 47 — 48): 
a, b, c are three roots of the quadratic equation 


(4t (1) -3)x* + (41(1) -3))x - t(2) - 0 
= 4f(-1)=3,4f(1)=3 and f(2)=0 
Let f(x) =(x-2)(Ax+B) 


Now, 3=4f(-1)=4(-3)(-A+B)=> A-B- 7 
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49. 


Sol. 


50. 
Sol. 


3=4f(-1)=4(-1)(A+B) > A «B- 2 


c ва 
4 4 


Thus, f(x) -2(4->). 


J 


The graph of y = f(x) is given in Figure. 


(1). x coordinates of points of intersection of y = f(x) when the x – axis are +2. 


TA 3 xr 
П). Area => | —(4-x?)dx ==(2)| 4x -— || «4 
нь ям [з-с | 
(Ш). Maximum value of f(x) is 1 
(IV). Length of intercept on the x — axis is 4. 


SECTION - C 


00021.61 


The number of ways when no student failed in any examination = (2° — 1)* 

The number of ways when out of above cases atleast one subject was not cleared by 
any students = ЗС, (3) 

The number of ways when out of above cases atleast any two subjects were not cleared 
ру any student = 3C,(1)*. So required cases = (2° – 1)! -3C,3' - 3C, = 2161 


00003.00 
Let perpendicular distance of P from the line be ^ 


5xhx5 = 642 -1) (as АРАВ = 6(V2 -1)) B 


>h= 


1262 —1) 
5 


Now distance of tangent parallel to AB i.e. 


1221) 
== 


4y +3x =12V2, from line AB is 


There are just three such points. 
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51. 00013.33 
Sol. Let r=Ab+pc and c=+(xi+yj). Since сапа b are perpendicular, we have 


4x+3y=0 > 2-ә(-2 


3 
Р 2 6 Ab + uc b Б Б 
+1 = proj. of г on par Übrue)b 354 
5 b b 


95.60) 
-3 -5. “Нь 
5 


- FC 


Also, +2 = proj. of r on ч 
с 
UE а ET 
C 


Thus, ux = +5 . Therefore, 


Thus there are four such vectors 


v E ој} 2.0 2211, 
УГ a 


2 
i | =20 
5 5 


52. 00000.50 
1 e 
Sol. Put —=t, so that I-[. llog x|(—1) dt 


K 
Е е 


е 
= | |-logt|dt 


- fi (log t)dt+ fe (logt)dt 
= (-tlogt «tJ. +(t+logt-t]’ 


-1 ! is e+1 -20-1 
е 


22 


е e 
53. 00005.24 
х-у 
Sol. Given, f f(y)=f 
iv (x) +f(y) 63 
Putting x = 0, y = 0, we get f (0) =0 .  .  ................ (i) 
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and putting y --х, we get 
f(x)+f(-x)=f(0)=0 


Now, f(x) -im 010100) 
h>0 h 
шүр Иа aS, [from Eq. (ii)] 
h>0 h 
| х-һ-х | 
1 h 
Еа +(x +h)x 
h>0 h 
h 
f 2 
| (z om 
=! h 
2 
Loto Hx + xh) 
=> f'(x)= 2 eine 
1+х° хэ0 X 


54. 00007.00 
Sol. Тһе given expression сап be interpreted as the square of the distance between the 


points (tanA, cotA) and (cosB, sinB). 
The minimum value of this distance is the minimum distance between the curves xy = 1 


and х? « y? - 1. 
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Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 
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Physics PART -I 


ЅЕСТІОМ – А 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


In order to convert a miliammeter of range 1.0 mA and resistance 1.0 ohm into a 
voltmeter of range 10 V, a resistance of how many ohms should be connected with it 
and in what manner? 


(A) 999 Q in series (B) 999 Q in parallel 
(C) 9,999 Q in series (D) 9,999 Q in parallel 
The electron emitted in p-radiation originates from : 
(A) inner orbits of atoms (B) free electrons existing in nuclei 
(C) decay of a neutron in a nucleus (D) photon escaping from the nucleus 
A conducting wheel is rolling on the ground in a uniform х X X X х 
magnetic field В, then the emf induced between points А 
and B; Уд- Vs will be 
(А) B,w*(v/3 В) 
(В) ET R 
(C) B,w?V2R 
(D) -B,w* (Ss 
2 x x ХА x X 


Forces acting on a particle moving in a straight line varies with the velocity of the particle 
as F = 2 where a is constant. The work done by this force in time interval At is 


(A) олі (В) joat 


(С) 2aAt (D) «At 


Space for Rough work 
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In the figure shown below, chose the correct answer. р, 
(A) Voltage across Dz is 20 Volt. 50 

(B) Voltage across Di is 20 Volt. 

(C) Current through diode D, is 4A. D; 
(D) Current through diode Diis 0 A. 


+,- 


20V 


A ferromagnetic substance when heated beyond curie temperature becomes 
(A) diamagnetic. (B) ferromagnetic. 
(C) nonmagnetic. (D) paramagnetic. 


The resultant of A and B is perpendicular to А. What is the angle between A and В? 


A A 
A) cos || — В) cos |-- 
АН ib) сов|-8 | 

А А 
C) 6171-- D) віп |-- 
“ЕЕ (0) sin -4 
In а radioactive reaction an unstable nucleus A (sec) A A B 
dis-integrates into a stable nucleus B. But A is q к Хо 
generated at a constant rate of q nucleus per second. Nucleus) ^ Nucleus) 
Then at steady state number of nucleus of A will be 
(A) 9). (в) Я 

А 

(С) а-л (0) A 


A block slides down an inclined plane of inclination 6 with constant velocity. It is then 
projected up the plane with an initial soeed u. How far up the incline will it move before 
coming to rest 


и? u? 


(A) 215106 (В) oo 
u? u? 
(C) og M (D) a 


Space for Rough work 
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10. Three conductors 1, 2, and 3 each carrying the same current | are placed in a uniform 
magnetic field B, as shown in figure. The forces experienced by conductors 1, 2 and 3 
are F4, Е and Fs, respectively 


F3 > Fo > Е, 

Е; = 0; Е; +0; Ез = 0 

F; acts upwards, Р acts downwards ; Ез = 0 
All experience the same force in same direction 


YS ewer nm 


(A 
(B 
(С 
(D 


11. A T-shaped object with dimensions shown in the figure, is lying on a 2 
smooth floor. A force F is applied at the point P parallel to AB, such A B 
that the object has only the translational motion without rotation. Find 
the location of P with respect to C. 


P 
(A) E (B) / || | 
27 3/ с 
ша EE 


12. A communication earth satellite which takes 24hours to complete one circular orbit 
eventually has to be replaced by another satellite which has twice the mass of the first. If 
the new satellite is also to have an orbital period of 24 hr, what is the ratio of radius of 
the new orbit to the radius of the original orbit? 

(A) 1:1 (B) 2 : 1 
(С) 42:1 (D) 1:2 
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14. 


15. 


16. 
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Imagine a Young's double slit interference experiment performed with wave associated 

with fast moving electrons produced from an electron gun. The distance between 

successive maxima will decrease maximum if 

(A) the accelerating potential in the electron gun is decreased. 

(B)the accelerating potential is increased and the distance of screen from slit is 
decreased. 

(C) the distance of the screen from the slit is increased. 

(D) the distance between the slits is decreased. 


If a person walking at the rate of 3km/hour, the rain appears him to fall vertically. When 
he increase his speed to 6 km/hr it appears to meet him at angle of 30? with vertical. The 
speed of rain is 


3 
(А) 34/2 km/hr (B) BS km/hr 
(С) 6/2 km/hr (D) 6 km/hr 


A pendulum bob of mass 107 kg is raised to a height 5x10°m and then released. At the 
bottom of its swing, it picks up a mass 10?kg. To what height will the combined mass 
rise? 

(A) 0.6 m (B) 0.54 m 

(C) 0.41 m (D) 0.8m 


A particle performs harmonic motions along y-axis about the origin. The angular 
frequency is, o = 4rad/s. At a certain instant the particle has a coordinate y' = 25 cm and 
its velocity v = 100cm/s. The coordinate y and the velocity of the particle at t = 2.46 after 
that moment, will be 

(A) -28.68 cm, -82.18 cm/s (B) -28.68 cm, 0 

(C) 0, -82.18 cm/s (D) 28.68 cm, 82.18 cm/s 
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17. А non-viscous liquid flows through a horizontal pipe of varying cross sectional area. 
Identify the option which correctly represents the variation of height of rise of liquid in 
each vertical tube 


---H--4- tt - 4+- --F- -A 1-1 ДА 
(A) (B) 
B B 
Wu ӨЗІН А 
(С) Т- (0) None Of these 
B 
---->-----> E> 


18. The arrangement of the Lloyd’s mirror experiment is shown in the figure. ‘S’ is a point 
source of frequency 6x10'* Hz. A and B represent the two ends of a mirror placed 
horizontally, and LOM represents the screen. 


L 
"E 
ај Міггог 
5cm | 5cm | 190ст 
M 
If the number of fringes on the screen is 8x, then x = 
(A) 4 (В) 5 
(С)6 (D) 7 
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19. Two narrow cylindrical pipes A and B have the same length. Pipe A is open at both 
ends and is filled with a monatomic gas of molar mass Ma. Pipe B is open at one end 
and closed at the other end, and is filled with a diatomic gas of molar mass Мв. Both 
gases are at the same temperature. If the frequency of the second harmonic in pipe A is 
equal to the frequency of the third harmonic in pipe B, what is the value of Мд/Мр? 


100 200 
A cm Bi 
(^) 189 (B) тво 

400 500 
0) пу 500 
(©) 189 (D) 189 


20. The end of a rigid rod of length | is moved with a constant у 
velocity v. Find the speed of the midpoint of the rod 


V у 
(А) 256 (B) tane 
V V 
(C) 20010 (D) тоо 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. The network shown in Figure is part of a I 
complete circuit. If at a certain instant the ж wm- чш B 
current (1) is 5A, and is decreasing at a rate 
of 10° A/s, then Vs – Va = 
22. A point object O is placed at a distance of 0.3 m from a convex 
lens (focal length 0.2 m) cut into two halves each of which is Y 2x0.05cm 
displaced by 0.0005 m as shown in figure. Find the distance Or = 
between the images (in mm) | T 
& 
f220cm 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. ХХ). 


23. 


24. 


25. 


А beam of light wavelength 600 nm from a distant source falls оп а single slit 1.00 mm 
wide and the resulting diffraction pattern is observed on a screen 2 m away. The 
distance (in mm) between the first dark fringes on either side of the central bright fringe 
is 


In the circuit shown below, determine the current < 6У---> 


through SV cell p EA = 


20 


A 200 W and a 100 W bulb, both meant for operation at 220 V are connected to a 220 V 
supply in series. Find total power consumed by them. 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


The bond order of which molecule is greater than one? 
(A) МҒҙ (В) ВЕ» 
(C) CF, (D) CHF; 


Which of the following two compounds of potassium evolve gases when react with 
water? 


(А) KNO; and К:СО, (В) КО апа K;S 
(С) КНСОз апа КОН (D) К-О» апа К;5О, 
CH, C=C CH, Na/liquid NH3 ‚(Р) 
Bro/CCl4 
MnO; /ОҢ Cold 
R+ S Q 


Which of the following statement is correct about the products of above reaction? 
(A) ‘Q’ contains no asymmetric carbon atom 

(B) ‘P’ and ‘Q’ are functional isomers 

(C) 50% of R and 50% of Q makes a racemic mixture 

(D) ‘P’ has one stereoisomer 
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29. CH 


CH,CH = CH - CH - СН = CHCH, 
How many stereoisomer(s) is/are possible for the above compound? 


(A) 2 (B) 3 
(C) 4 (D) 6 
30. | What is the wavelength of the motion of the electron of hydrogen atom along the fourth 
orbit? 
[ro = Radius of first orbit of 'H' atom] 
(А) лг (В) 4лго 
(С) 8лго (D) 16zro 
31. 
T | 
Fraction | 
of | 
molecules | 
| 
| 
С 
Velocity > 


Which of the following velocity is mentioned at C? 


> 
E 
+ 

© 
o 
SE 
+ 
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32. 


33. 


34. 


35. 


36. 
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CO, (9) + C(s) —200(g) 

Which of the following factor cannot affect the product yield of above reaction? 
(A) Pressure 

(B) Temperature 

(C) Catalyst 

(D) Addition of inert gas at constant pressure 


SrCO, (s) == Sr” (aq) + СО? (aq) 
Addition of which of the following substance can increase the solubility of SrCOs 
according to above reaction? 


(A) NaCI (В) НСІ 

(C) K2COs (D) NaOH 

Neither expansion nor compression work is done in 

(A) isothermal process (B) adiabatic process 
(C) isobaric process (D) isochoric process 


Which of the following is not identical between inorganic benzene and organic benzene? 


(A) No. of atoms (B) No. of electrons 
(C) No. of x - bonds (D) No. of polar covalent bonds 
Which of the following is the strongest acid? 
(A) ааа (В) Балы HOM HH 
CI F F CI 

(C) (D) ЭНЭ шз 

Cee d HH CI F 

F Cl 
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37. Which of the following substance on heating produces Glauber’s salt? 


(A) NaHCO; (B) NaHSO, 
(C) Маг5:Оз (р) NaHS 
38. | Which of the following are heating products of borax? 
(А) NasB and NaBO; (В) Na;O and B;He 
(С) МаВО: and B203 (D) МазВ and B203- 


39. | Which of the following substance forms the maximum number of monochloro products? 


40. | Which of the following compounds has maximum number of stereoisomers? 


(A) n (B) 


\ 
SS 


-O-Q- 
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41. Which is most reactive towards CH; = CH;/H*? 
CI OH 


(A) (B) 


МН Cals 


42. Which of the following molecule has square planer shape? 


(A) CF4 (В) SF4 
(С) XeF, (D) беҒ, 
43. Which of the following graph is correct for a zero order reaction? 
(A) te ( B) 122 
[А] ——> [Ao] ——> 
(C) | (D) 9А] 
[A] ——> mI» 
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44. What is the pH of 10° M NaH;PO;? 
[р“',р“ and р“ of HPO; are 7.2, 10.6 and 12.8] 


(A) 9.7 (B) 8.01 
(C) 10.6 (D) 8.9 
45. In which of the following compound, nitrogen exhibits its lowest oxidation state? 
(A) МН:ОН (B) МН-Мн; 
(C) NH4CI (D) КМОз 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. How many of the following species are paramagnetic. 
Ca, №, O2, OF, OF E, Hj, NO 


47. How many lone pairs of electrons are present in ICI, . 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. pH of 10? M solution of acetic acid (Ka = 1.8 x 107) is 
49. Calculate the spin only magnetic moment of М“ (аа) ion (Z = 27) in BM? 


50. If molar mass of the product formed by reaction of phenol with Вг2/С52 is M, then m,/4 is 
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Mathematics PART -III 


SECTION - А 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. Let a>1 be a real number and f(x) -log, x^ for х» 0. If +" is the inverse function of f 
and b and c are real numbers then f~ (b +c) is equal to 
(A) f'(b).f'(c) (B) f^ (b) «f (с) 
1 1 
C D) —————— 
© тже) 0) Буте) 
58: "mhedündlonfüge O Же 
log(e + x) 
(A) increasing in (0, о) 
(B) decreasing іп (0, o») 
(C) increasing in Б z) and decreasing in E J 
(D) decreasing in E z) and increasing in E J 
e e 
5З. Locus of all point P (x, y) satisfying x? + y? + 3xy =1 consists of union of 
(A) a line and an isolated point (B) a line pair and an isolated point 
(C) a line and a circle (D) a circle and an isolated point 
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54. 


55. 


If іап0,, tan0,, tan0, and tanO, are the roots of the equation 

x* – х? sin2B+ х? cos 2B – xcosp - sing =0 then tan (0, +0, + Ө, + Ө,) is equal to 
(A) sinp (B) cosp 

(C) tanp (D) cot 


If ДЕ - z) = e then which of the following options gives the correct locus of z ? 
2-2| 


(A) та (В) 
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59. 
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If I= | біп Х.С05 X. CoS2x.cos 4x.cos8x.cos 16 x dx, then the value of lis 


(A) sin16x " (B) | COS32x " 
1024 1024 

(C) cos 32x m (D) | COS32x 
1096 1096 

y = f(x) is a function which satisfies: 

i) f(0) =0 


then the area bounded by the graph of y =f (x), the lines х-0,х-1-0 and y+1=0, 
is: 

(A)e (B) e-2 

(С) е-1 (б) e+1 


Let z,,Z,,Z,be three distinct points |z|=1. If 0,0, and 0, be the arguments of 2,,2:,2; 
respectively then cos(0, —9,)+cos(@, —0,) + cos(0, — 9, ) 


3 3 
A) >-= В) <-- 
(A) 2-5 (8) <-> 
3 
(Ga (D) «2 
2 
If the function f (x) = -4e ? нк а and g(x) - f '(x), then the value of 
(C2 equals 
9 6 q 
1 1 
A) = В) -- 
(А) 5 (B) 5 
6 6 
C) = Dy —— 
("E (D) -> 
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60. 


61. 


62. 


63. 


If a,B are two real numbers satisfying a^ +В =5 and 3(o? «p^)- 11(o? +В), then 


ap is: 
(A) 2 (B) 1 
(C) 7 (D) 9 


Two teachers are interviewing top 6 students in FTRE 2016 exam in two different 
subjects, starting at the same time. Each teacher interviews a student for 15 minutes. 
The number of ways in which the interviews can be scheduled is 

(A) 6! (B) 5! 

(C) 44 x 6! (D) 265 x 6! 


The length of the perpendicular from the origin to the plane passing through the point 
a and containing the line r 2b -- Ac is 


a Bea в) 185 © 
laxb+bxe+exa laxb +bx¢| 
[à B c] [a 5 c] 

ш Батса ШЕЕ ГУ 


n 


0 sino 
Цан ин is (where 0 cR) 


—sin@ cos0 
(A) a zero matrix (B) an identity matrix 


0 1 0 1 
off ӨГ 


| then lim а 
noo n 


Space for Rough work 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


64. 
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67. 
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A line is drawn from the point P (1, 1, 1) and perpendicular to a line with direction ratios 
1, 1, 1 to intersect the plane x+ 2y - 3z - 4 at О. The locus of Q is 

X -5 2-2 X -5 2-2 
(A 2-75 = (NS ae 

1 -2 1 -2 1 1 


(C) х-у-2 (D 5-2- 


х_Уу 
2 3 


The lines 2x* — Зу? + xy -3x -7y +2 =0 represent two normals of a circle which passes 
2 2 


through the focus of the parabola (5x +15) + [5 -2 = E + 4y – z) . The equation 


of the circle is 
(A) 4x? + 4y? -8x -8y - 65-0 (B) 4x? + 4у? -8x + Ву -65=0 
(C) x? +y? -2x -2y -73=0 (0) x? - y? -2x+y+73=0 


The asymptotes of the hyperbola y =x -1 аге 
(А) у= 0, у= х (В) y =0, y = –х 
(С) х= 0, y=-x (0) х-0,у-х 


If кау = y (log, y —log, x +1), then the solution of the equation is 
x 


(A) ylog, B = сх (B) xlog, B -су 
у X 
(C) log, B -сх (D) log, 8 -су 
X y 
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68. | + 18) + 13)(5) Tunes ОО 
4 4(6) 4(6)(8) 
(A) 1 (B) 2 
(С) 3 (0) 4 


69. Тһе minimum value of (tanA —cos в) +(cotA — sin B) for all permissible independent 
variables A and B is 
(A) 0 (B) 42-1 
(C) 3-2/2 (D) cannot be determined 


70. The constant term in the expansion of [e + ыд y+ 1) is: 
Х у 


(А) 4900 (В) 4950 
(С) 5050 (0) 5151 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. The total number of solutions of |cotx| = cot x + = x e [0, 3x] is 
sin x 


72. Cosine of the acute angle between the curves y -3*'Inx and y =x* -1 is 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. 


74. 


75. 


In2 3x 2x _ 
Let T= лды 19х, then e' equals: 


X 


J e? ce? —e% + 


Three parallel chords of a circle have lengths 2,3,4 апа subtend angles о, В, о + В at the 
centre respectively (given a +В < x) , then 1000cosa is equal to 


From a set of numbers {1,2,3,......,999}, six distinct numbers are chosen. Out of these 
six numbers three are chosen and labeled as a,,a,,a,. The remaining are labeled as 
b,,b,,b,. The probability that a brick of dimensions a, ха, ха, fits in a box of dimensions 
b, xb, xb, is equal to (assume that the brick can be rotated before putting into the box) 
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SECTION- A 


(2 
Sol 10%(1+В)=10 


- R299990 

2. C 

Sol.  Factual 

3 B 
2 2 

So. av - Bel) Be'(W8R) , y 
2 2 

4 A 


Sol. W= f Fvat 


Sol: Since, D; will be acting as short circuit, О» will act as open circuit so, 
Current through 5Q resistance and diode D; is = =4A 


6. D 
Sol. Factual 


7. В 
af А 
Sol: с05(180-0) = A/B > Ө = cos ^B 
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Sol. 


Sol. 


Sol. 


15 


Sol: 


B 

At steady state. 

Rate of generation of A = Rate of decay of A. 
q= ANA 


5 N,-2 


A 


jm = 2mg ѕіпӨ / 


D 
F is same for all. 


Use F = I7 x B) 


A 

P must be applied at centre of mass. 
M 
3 


A 
Time period is independent of mass and depends only upon the distance from the 
planet. 


B 
If AV is increased X will decrease and hence fringe width will decrease. 


D 


Velocity of pendulum bob in mean position 


vı = N2gh = J2x 10х5х107 =1 m/s 


When the bob picks up a mass 107 kg at the bottom, then by conservation of linear 
momentum the velocity of coalesced mass is given by 
MV1 + movo = (mi t 112)У 
10? + 10°x0 = (10710) v 
10° 10 
огу = =z = m/s 
1.1 x10 11 


if h’ is the height risen by combined mass, we have 
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Sol. 


17. 
Sol. 


18. 


Sol. 


19. 


Sol. 
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5 (m,+m,)v* = (т, +т,) gh 
(1) 
, Шы 
ie = > m-0413m 
2g 2x 10 121 
A 


In S.H.M. displacement 

y-asin(ot + ф); velocity, v = awcos(at + >) 

Let 1-1 be the instant, when y = у’ = 25cm 

And v = v' = 100 cm/s. 

Given, о = 4 rad/s 

Then, 25 = a sin(ot' + ф) and 100 = awcos(at’ + ф) 
Or 25 =a sin(4t' + 0) and 100 = a4cos(4t’ + 9) 
Squaring and adding we get 

625 + 625 = а? ог а-2542ст 

Dividing, ме get; 


tan(4t’ + 4) = 1 or +p 


After time 2.4sec from the instant t', the time from the beginning, t = t’ + 2.4, we have 
y = 2542 sin[4(t’ + 2.4) + 4] 
= 2542 sin[4t' + 9.6 + 4] 


-25Ү2 Шр + 1 = — 28.68 cm 

and у = 252 x 4с08[4( + 2.4) + 4] 

= 10042 x cos 1 + 1 = — 82.18 cm/s. 

B 

As the velocity increases pressure decreases hence the height decreases. 


B 
Using path difference. 
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20. 


Sol. 


21. 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


М, 400 
=> ———— 
М, 189 


SECTION - B 
| di 
У = М = (БО) 4 10V + EN 


= 5(5) + 10 + L(-10*) 
Va— Vg = 35 – 35 x 10? x 10? =0. 


3 

V=0.6m 

2. nl UN. on Lope ІІ. 
h, 0.05 


= Distance between them = 0.3 cm = 3 mm. 
SECTION - C 


00002.40 
DA _ 2x2x600x10? 


Required distance = 2 x = - m= 2.40 mm. 
d 1x10? 
00000.06 
фа = фь = 16 E ETHER o 
1 SV 
Apply KVL on loop (cd efc) " So dE mars Mr " 
0-5; -5 +2 (1-1) = 0 + 20 50 an ve 
р : Ї 20 ЕС 
>l, -2(21-5) ...(ii) > 


Apply KVL on path (АС а В) 
ф,-21-5,-5-31-0, 
=> þa -s =51+5 + 5 


= 16 = 5l ЕЕЕ 
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(i) and (ii) give 


1 
|----Ат 
17-15 р 


Current through battery (5V) = = Amp = 0.06 Amp 


25. 00066.66 
Sol. For series combination R = 220? 22 + ка = 220° х EU 
200 100 200 
2 
-~ Power = 22) = = = 66.66 
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Chemistry PART -II 
SECTION- A 
26. B 
Sol. Due to existence of px — px back bonding in BFs. 
F 
B.N 
EA “Е 
27. В 
So. КО, —° »KOH+H,O, +0, 
K,S —*? KOH + H,S 
28. D 
CH3 CH3 CH3 
DUE. H——B Н-1-он — HO—]—H 
So. P=: C=C О- RorS= or 
/ \ H Br HO H H OH 
H3C H 
CH3 CH3 CH3 
29. C 
Sol. | Due to double bond, the geometrical isomers аге: 
8 
CH,CH = CH- CH- CH = CH- CH, 
Cis Cis 
Trans Trans 
Cis Trans 
Trans Cis Identical 
When the double bonds are Cis and trans, the molecule becomes optically active. 


2. For trans Cis(two optical isomers are possible) 
2. Total no. of stereoisomers are: 
Geometrical(2) + Optical(2) = 4 


30. С 
2 
Sol. Se pee © ш оле an A ctp Gas 
n nxz 
31 A 


Sol. C represents most probable velocity. 


32. С 
Sol. Catalyst only fastens the reaction. 
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35. 
Sol. 


36. 
Sol. 


37. 
Sol. 


38. 
Sol. 


39. 
Sol. 


40. 
Sol. 


41. 
Sol. 
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B 
CO? -H' ——4HCO; (Weak base does not dissociate much). Therefore, the reaction 


proceeds to forward direction by removing COZ as HCO;. 


D 
Isochoric process have AV = 0, so work W = PAV = 0 
D 
H 
H H 
Organic benzene 
H H 
H 
i 
B 
H-NZ ^N- 
Inorganic benzene | | 
HBS „В- 
Ї 
Н 
р 


The nearer the —I groups towards COOH group, stronger is the acid. 


B 
2NaHSO, —*>Na,SO, + SO, +H,O 


e 
Na,B,O, —“>2NaBO, + BO, 


D 
(D) contains maximum number of non-identical 'H' atoms which are to be substituted by 
chlorine. 


B 
A, C, D will show geometrical isomerism. (B) will show geometrical as well as optical 
isomerism. 


B 
Aniline will be deactiviated in presence of H*. 
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42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


C 
The structure of XeF, is: 


Xe 


C 

For zero order reaction, 

Rate - K 

Both rate and rate constant are independent of concentration. 


D 


бере 72-106 _ 


p а: 
H of NaH;PO,. 8.9 
P «т 2 2 


С 
In NH4CI, the oxidation state of nitrogen is -3. 


SECTION- B 


4 
Оо, O;, H; and NO are paramagnetic 


9 
Structure of ICI; 


Қ» | 


: Cl: 


SECTION - C 


00003.87 
H' = KC = 41.8x10? x10? -1.34х107 
pH = -log[H*] = 3.87 
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49. 3.87 
Sol. ЕС = [Ar] 3d’ 


ЛАМИ 


uspin = /n(n+2) = 3х5 =3.87 


50. 00043.25 
Sol. OH OH 
OLSON 
Вгг/С52 
M, = 173 
So, Ms. = 43.25 


—  MÓ eel 
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Mathematics PART - Ill 
SECTION – A 
51. A 
Sol. y=2log, x 
= log, x== 
=> x =a"? 
(у) а 


52. В 


ЕЕ {еШ 


~ In(e +x) 


Thee) E 

ex) MEX ех 

0 (In(e + x)" 

Now, consider the function g(y) - yIny 
g'(y)=Iny+1 


g'(y)>0 when y >t 


g(y) is an increasing function when x >t 

> (e-x)In(e-«x)«(x- x)In(x- x) (xz0) 
In(e+x) Іп(л-х) 
(n+x) (е-ғх) 

=> f'(x)<0 vx 20 

=> f(x) is decreasing is |0, ©) 


53. A 
Sol. х? +у? + (4) -3(x)(y)(-1)20 
—(x*y-1)20 OR x +y*-xy+x+y+1=0 
54. D 
Sol. From the given equation we get 
S, = tan0, + tan0, - tan0, - tan0, =sin2p. 
S, = у 'tan,tan0, = cos2p 
S, = У tan6, tan0, алд, = cosp 
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55: 


Sol. 


56. 


Sol. 


57. 


Sol. 


58. 


Sol. 


59. 
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and S, - tan6, іап0, tané, tan 0, = – ѕіпВ 
5-5; 
1-5,-5, 
| віп28-совр | cosB(2sinB—1) - 
~1-cos2B-sinB  sinB(2sinp-1) - 


Now tan(0, +0, + 0, -0,)- 
cot p 


A 
z-2i| т 
arg -|== 
E) 6 


= arg(z – 2i) - arg(z + 2i) = 


d (1-5 
Х Х 6 
_, XY = 2X = Xy = 2x _ 1 

х? « y*-4 48 
=> x? +y? -A- -AJ8x 
=> x? +y? -4/3х-4-0 


= (x+ 248) +y? -12«4-4 


-.centre(—2V3,0), radius = 4 


B 
sin3x 
|= 
[ зә 


Ох 


C 
(x). 


f'(x) 


Integrating Inf'(x)=x+c, f'(0)=1=>c=0 


f'(x)=e* 
f(x)=e* +k, Қ(0)-0-К--1 
f(x)=e*-1 


) 
Area -[(e -1« exce] -0-1 
0 


А 
сов(0,-0,)-с08(0,-0, )--сов(0, Juss 


A 
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1-х 1-х 
Sol. Ж NN M CUN NT 
dx 2 
dx 1 
4())542-5-55 
9 Tei 
d DUCUNT 


When y=- then х-1 


a| мел] 
dx} в 2+3 5 
60. A 

Зол Lc E: 


4 4 2 2 11 
тв)" +B -оф(а +B - a))=—> 
(o^ +B") "E 
(a? +В — ap) 3 
25 -2(ap) ав-1 
5-ор 23 
Let ap =t; by coefficient aß = 2 


61. D 
Sol. Number of ways = (Number of one-one function from set A = (51, S» ....5} to A such that 


1(5|) = s, x6! = Dg x6! 


62. С 
Sol. Тһе given plane passes through a and is parallel to the vector b-a and c. So it is 
normal to (b z a) хс. Hence, its equation is (r- 4) (8 5 а)х ©) =0ог 


Г(Бхсзсха)-|а б c | 


abc 
The length of the perpendicular from the origin to this plane is 18:50) 
Б xC+Cx а 


63. А 


Sol ANE беп sinno 
—sinnO cosnO 


64. A 
Sol. D.R’s of PQ are x, -1, y,-1, 2, - 1 
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65. 


Sol. 


66. 


Sol. 


67. 


Sol. 


68. 


Sol. 
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=> (x, -1) «1(y, –1)+1(2, -1) 20 

=>X,+Y,+2,=3 

Also x, +2у, + 32, = 4 

X, +y, +2, = 3 

> (X,Y,Z) is a point on the two planes 

X+2y+3z=4 

Х-у-2-3 

-. line of intersection of these two planes will be the required locus which is 
X y-5 242 

1 -2 1 


B 


2 


1 3x+4y-1 1 
3 = 2 having focus C8) and 


Parabola is of the form (x +3) (o E 


point of intersection of lines given by the equation 2x? – Зу? + xy - 3x -7y -2- 0 can be 
obtained by solving equations 4x -y -320 and -6бх-х-7-0 (partial differentiation 


method), i.e (1 -1)- centre (point of intersection of normals). 


2 
Hence required circle is (x -1) +(y+ її -(1- зу + 5 - г 


Or x? +y?—2x +2y+2=16+ 216, 4x? + 4y? 8x + 8y -65=0 


D 
Asymptotes equations are x^ - xy +k = 0 
C 
ay = Уау = | 
ах х Х 
Put “=t 
Х 
1 3 
T, =—(4 =1 
r -Oje 5-8. 1815) 
4 6) 


eR: 
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69. C 
Sol. Тһе expression can be interpreted as the square of distance between the points 
(tan A, cot A) and (cosB, sinB) 


The minimum value of this distance is the minimum distance between the curves xy = 1 
and х? « y? =1 
70. A 
| 8! ada obe ser 
Sol. Апу element, is of the form of ——— ——(x*)'| — | (у)*| — | where 
tI !t,!t,! y 
t +t, +t, +t, 8/120 
The constant term occur when t, =t, and t, =t, 
So, t, +t, =4= (0,4),(4,0);(1,3),(3,1);(2,2) 
= Constant term: 
8! 8! 8! 8! 8! 
+ + + + 
0101414! 4!4!0!0! 11113131 31311111 21212121 


SECTION - B 
71. 2 
Sol. When cotx 20 
1 ema 
sin x 
— No possible value of x. 
When cotx <0 e 2Н Ч (25 3 22 


1 
=> – СОЇХ = cot x + —— 
sin x 


Number of solution = 2 


72. 1 
Sol. Point of intersection of curves is (1, 0) 
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73. 


Sol. 


74 


Sol. 


75 


Sol. 
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>y'= 3 +Inx.3™.In3 
x 


Now, y = x*(1+Inx) 
4 m,z1 


So, tan0- tan0 = JE =0 
1-1 


= 020 соѕ0° =1 


SECTION - C 
00002.75 
(Зе? + 2e™ – e* ) (е? c e?* - e* +1 
We have r.i" ; ) | 14 
0 е +e —e* +1 


In2 
=|In(e* te? —eg* +1)-x] 
0 


ү бе| 
2 

—e'- “ыг 22 

00531.25 


Using the property that equal chords subtends equal angles 
at centre of circle, then problem can be converted to the 
diagram in adjoining figure 

АВ = 4,АС = 2,ВС = 3 


В 
ZABC = 0/2 A 
cos(o./2)- 211874 7 |, cosa =2cos*(a/2)-1 
2x3x4 8 
sey Ө 12 OO OF ы 82208120 C 
64 64 64 32 
00000.25 


For every selection of 6 numbers without loss of generality there will be 5 favorable 
cases out of every 20 cases. 
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General Instructions: 
e The test consists of total 54 questions. 
• Each subject (РСМ ) has 18 questions. 
e This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 
e Each Part is further divided into Two Sections: Section-A & Section-B. 
1. Section-A (01- 7, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 


more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 
Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (1), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (ili) and (iv). Column 3 will be with 4 rows 
designated (P), (О), (В) and (S). Each multiple choice question with 4 options has only one 
correct answer and carries 43 marks for correct answer and - 1 markfor wrong answer. 


2: Section- B (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART - | 


ЅЕСТІОМ – А 
(Опе ог More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


The position vector of a particle moving in space is given 
by f= (1+ 2 cos 2001 + (3 8701) | + (30K in the ground frame. All the units are in SI. Choose 
the correct statement (s): 


3 
(A) The particle executes SHM in the ground frame about the mean position e J 


(B) The particle executes SHM in a frame S moving along the positive z—axis with a velocity of 
3 m/s. 


5 
(C) The amplitude of the SHM of the particle in frame Se 


4, 34 
(D) The line of the SHM of the particle is parallel to the LUE -3) : 


A solid cone is placed on a horizontal surface Т 
with height ‘№ and radius ‘В. Its apex angle is 

“0. To change the position of the cone from 
figure (A) to figure (B), no work is required, 

then 


. -1 1 
А = = 
( ) Ө =sin B 


© 
D 
I 
Ala 


Space for Rough work 
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A standing wave is setup in a string fixed at both ends. Then 

(A) The sum of total energy per unit length at nodes and antinodes is constant 

(B) The total energy of a point midway between a node and an adjacent antinode is constant 

(C) If the string has a standing wave and a component of travelling wave, then the kinetic energy 
of the points of minimum amplitude is non-zero at some instant of time. 

(D) If the string has a standing wave and a component of travelling wave, then the potential 
energy of the points of maximum amplitude is non zero at some instant of time. 


A hollow, insulating spherical shell has a surface charge distribution Z 

placed upon it, such that the upper hemisphere has a uniform surface 

charge density +o, while the lower hemisphere has a uniform 

surface charge density —o ,as shown in the figure. Their interface lies 

in x-y plane. Which of the following statement(s) is/are correct? 

(A) The field at all points of x-y plane within the sphere points in the — 
ve z-direction 

(B) All points of the x-y plane within the sphere are equipotential 

(C) The field at all points on z-axis outside the sphere point along 
positive z-direction 

(D) The field at points on z-axis which are on either side of origin 
outside the sphere is in opposite directions 


A planoconvex lens (и — 1.5) of focal length 20 cm has its plane side silvered. Which of the 


following statements is/are correct? 

(A) The radius of curvature of its curved surface is half that of a surface of equiconvex lens of 
focal length 20 cm made of same material 

(B) An object placed at 15 cm on the axis on the convex side gives rise to an image at a distance 
of 30cm from it 

(C) An object placed at a distance of 20 cm on the axis on the convex side gives rise to an image 
at 40cm from it 

(D) It acts as a convex mirror 


Space for Rough work 
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6. A glass prism is immersed in a hypothetical liquid. 
The curves showing the refractive index n as a 
function of wavelength À for glass and liquid аге 
as shown in the figure. When a ray of white light 
is incident on the prism parallel to the base: 

(A) Yellow ray travels without deviation 

(B) Blue ray is deviated towards the vertex 
(C) Red ray is deviated towards the base 
(D) There is no dispersion 


7. In a cylindrical region of radius Н, there exists a time varying magnetic 


| dB | 
field B such that uc 0).А charged particle having charge q is 
t 


placed at the point P at a distance d (> А) from its centre О. Now, the 2 A 
particle is moved in the direction perpendicular to OP (see figure) by an i 
external agent upto infinity so that there is no gain in kinetic energy of the i 
charged particle. Choose the correct statement/s. --.---Jp 


2 


mR 
(A) Work done by external agent is 4 


kif d =2R 

(B) Work done by external agent is алК” kif d=4R 

(C) Work done by external agent is ал kif d=4R 

(D) Work done by external agent is ФК kif d=6R 
Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


An object of mass M and radius R is pure rolling on a horizontal surface. It smoothly climbs over 
an rough incline with sufficient friction to ensure no slipping. The following grid has 3-columns: 
Column- 1 represents the type of object. Column -2 represents the maximum height attained by 
the object and column -3 represents the time taken to reach the maximum height. 


M,R 


Column -1 Column -2 Column -3 
(Object) (Height) (Time) 
(1) | Ring (i) | ху? (P) | 7v/5gsinO 
10g 
(I) | Disc (i) | зу? (О) | 2v/ gsin8 
4g 
(Ш) | Hollow sphere (iii) vig (В) | 3v/2gsin 0 
(IV) | Solid sphere v) | 5,2 (S) | 5v/3g sino 
6g 
8. Pick the correct combination:- 


(A) (1) (i) (P) 


Space for Rough work 
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The combination where the total mechanical energy is maximum will be 
(A) (1) (iii) (Q) 


(Ш) (ii) (R) 
(Ш) (iv) (P) 
(IV) (i) (S) 


(A) 
(B) 
(C) 
(D) 


10. The combination for which maximum friction acts between the body and the incline is 
(A) (1) (iii) (0) 
(8) (1) (ii) (8) 
(С) (Ш) (іу) (S) 
(0) (IV) (i) (P) 


р 


Space for Rough work 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Two moles of an ideal mono-atomic gas is taken through a cyclic process ABCA as shown in the 
V-T diagram. In the process BC, TV, = constant. Answer the questions by referring to the data 


in the table. (Take /п(2)-0.7) 


Ту-300К 4T=1200K 


T 


Column —1 shows the processes. Column —2 shows the work done in that process and Column 
-3 shows the energy supplied in that process. 
Column-1 Column-2 Column-3 
(1) А >В (i) 1800 R (P) | -1800 R 
(1) | BC (ii) -1260 R (Q) | -3060 R 
(Ш) | COA (iii) | 900 R (R) | 4500 R 
(IV) | BO CO AB (iv) | 1440 R (S) | 1440 R 


Pick a combination in which work done is maximum 


(A) (I) (i) (R) 


Space for Rough work 
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12. 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 


Pick a combination in which thermal energy supplied is maximum 


(A) (II) (iii) (P) 


Pick a correct combination 
(A) (I) (ii) (P) 
1) (ii) (О) 


SECTION - B 
(Single digit integer type) 


0 to 9, both inclusive. 


14. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


A container filled with air under pressure F,contains a soap bubble of radius А. The air pressure 


5R 
has been reduced to half isothermally and the new radius of the bubble PRSOIROSE rs If the 


16 
surface tension of the soap water solution is 5, Р, is found to be 


In an L-C circuit, oscillations of energy E are sustained. The capacitor plates are now slowly 
drawn apart to increase the oscillation frequency three times. The work done in the process is nE. 


Find n. 


Space for Rough work 
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Two blocks of mass m and 2m connected by a weightless 
spring of stiffness k rest on a smooth horizontal plane. Block of 
mass т is shifted to a small distance x to the left and then 
released. If the duration between releasing mass m and 


breaking off of mass 2m is Af, then average force(in newton) 


х 
exerted by wall on mass 2m is given as ADU Find the 

value of n. 

One end of a string of length L = 15m is tied to the ceiling of an elevator accelerating upwards 


with an acceleration 20 m/s”. The other end of the string is free. The linear mass density of the 
string varies linearly from 0 to A, from bottom to top. Find the time taken by a pulse (in seconds) 


to reach from bottom to the top. (g- 10 ms?) 


For the circuit shown in the figure, find the peak current (in R,-100 С-1074Е 
ampere) through the source. 


L-0.1 H 


R, -100 


E=50 sin (100t) 
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Chemistry PART - II 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


In the following compound 


О 
0 0] 0) Ph—C—NH 


(iii) (iv) 
N О 
ба? | 


Ph 
The rate of alkaline hydrolysis of the amide: 
(A) РП 
(B) IIDIV 
(C) IIIXIV 
(D) ЇЇ 
COOMe 
-CPBA R- NH A 
CY E >A D >B » C (substituted amide ) 
RzMethyl 
(A) The compound 'A' has a three membered ring. 
(B) Degree of unsaturation in C is 3 
(C) In ‘B’, -NHR and OH group are Trans to each other 
(D) In B, -COOMe and OH group are Trans to each other. 
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21. 


22. 


23. 
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Identify the incorrect statement (s)? 

(A) The ratio of the observed molar volume to ideal volume under similar condition is called 
compressibility factor. 

(B) The value of van der Waals constants ‘a’ and ‘b’ is independent of the nature of gas. 


2 
(C) At high temperature and low pressure, [p+] (V-nb)- nRT is used to explain the 


behaviour of any gas. 
(D) H, and He gases are difficult to liquefy because their Critical temperature is very small. 


In which of the following reactions, the stiochiometric ratio of H,SO, to H, gas is the same? 
А Zn(s)and H,SO, 

В) Na(s)andH,SO, 

C) Al(s)and conc.H,SO, 

C 


( 
( 
( 
(D) Cu (s)and H,SO, 


А 10 mL mixture containing 0.2 g NaOH and 0.25 g Na,CO,was treated with ХХ НСІ required 
15 mL of it with phenolphthalein indicator. After end point a 0.5 g NaHCO, was added and it was 


again titrated with y N HClrequired 25.5 mL of HCI with methyl orange. Which of the following 

is/are correct? 

(A) x is almost 1.5 times of y 

(B) If in above titration x М HCl is replaced with y М HCI then for first end point it will require 231. 
of HCI. 

(C) After first end point instead of 0.5 g if 2.5 g NaHCO, 6 added and fitrated with x N HCI it 
will require 65.5 mL. 

(D) Only (A) and (B) are correct. 
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24. 


25. 


20mL of KOH solution was titrated with 0.20 mol L~ H,SO, solution in a conductively cell. 
The data obtained were plotted to give the graph shown below: 
100 


80-11 
60 — 


Relative conductivity 
aN 
1 


0 | 
0 15 | 45 


Volume of acid added (mL) 


The concentration of the KOH solution was: 
(A) 0.30molL” 


(В) 0.15 mol L” 
(С) 0.12 тоП/! 
(D) 0.075 mol L" 


For the reaction NH, (8)—=N.(g)+>H, (в). її Kp of the above reaction is 78.1 at 


400°C which is not correct: 


-1/2 
(A) At pressure P degree of dissociation of NH, is С | 
p 
(B) K, =1.413mol/¢ 


(C) If we increase pressure it will decrease K 
(D) If we increase P by bringing piston down, then, degree of dissociation œ will decrease 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 26, 27 and 28 by appropriately matching the information given in the 
three columns of the following table. 


Column -1 Column -2 Column -3 (Process involved 
(Ores) (Type of Ore) in extraction/refining) 
(1) Dolomite (i) | Chloride (P) | Self reduction 
(II) Cassiterite (ii) | Carbonate (Q) | Carbon reduction 
(Ш) | Chalcocite (ІІ) | Sulphide (В) | Fused electrolysis 
(М) | Azurite (iv) | Oxide (S) | Poling 
26. Which of the following is suitable for calcium? 
(A) (1) (ii) (P) 
(8) (1) (8) (К) 
(c) (1) (8) (S) 
(D) (III) (ii) (R) 


27. Which is correct for tin? 
(A) (1) (iii) (P) 
II) (iv) (R) 
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28. Which of the following is used for extraction of copper? 
(A) (Ш) (iii) (R) 
(в) (IV) (iii) (Q) 
(с) (III) (iii) (P) 
(D) (II) (iv) (Q) 
Answer questions 29, 30 and 31 by appropriately matching the information given in the 
three columns of the following table. 
Consider all the gases as ideal and irreversible process is carried out at constant Pria. 
Column -1 Column -2 Column -3 

(7 | Ас) >  A(g) (i) | q=0 (P) | AU=0 
(10atm, 1 mol, (latm, 1 mol, 
300K,V, ideal gas) 10V) 

(1) В(8) At 0с, latm. B(liq) (ii) W=0 (Q) AH =0 
(melting) 

(1) | A(g) > A(g) (1) | AS stem 20 | 09 | Vols, Vol, 
(10atm, 1 mol, (latm, 1 mol) 
300K, C, -1.5R ) 

(IV) | Mixing of ideal gases at constant T | (iv) | АС-0 (S) | | _>T. - 
and Р in an isolated container Final for irr. process Final for rev. process 

29. Which of the following combination represents isothermal reversible process? 


(A) (11) (ii) (Q) 
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30. Which of the following is correct combination when “В” as Н:О and others are gases as 
specified? 


(A) (Ш) (ii) (Q 
) iv) (R 


II 
II 


) 
) 


31. Which of the following combination represents the adiabatic process? 
(A) (Ш) (i) (P) 

(в) (Ш) (i) (Q) 

(с) (Ш) (i) (S) 

(D) (IV) (iii) (S) 


i 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. How many compounds are having most acidic hydrogen attached to the carbon indicated as (a)? 
O O 
. 0 || (ii) a || 
(i) | H3C—C—CH,—S—CH, О C—O—CH»—CH3 
a 
(iii) (уу) СН,-С=С-Н 
а 
а ХА 
CH, -C0 -CH, - COOCH, м) || 
Тын 
[Ё 
О 
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33. 


34. 


35. 


36. 


How many pairs are Enantiomers? 


А TREN Н,, CH3 НС, АН 
| МАГ. H OH ; 
І ll 
0 Haec EE МН (1) & 

CHOH CHO 


H 1 
С! H 
H Н сн, 
(4) "UH & 79 (м) i 
% S Cl | Ph H | Ph 
CH, H 


How many statements are true? 
(a) At constant ТапаР,А „С must be negative for an ideal solution. 


(b) At constant Tand P, A „xG must be negative for every solution. 
(c) At constant TandP,A,,,.S=A,,,,H/T for an ideal solution. 
(d) 


d) For equilibrium between a solution and its vapor, С, of the solution must equal G „of the 


vapor. 
(e) For equilibrium between an ideal solution and an ideal vapor x, must equal x; . 


(f) In an ideal solution, the partial molar volume of a component equals the molar volume of the 
pure substance. 


Positronium is a species consisting of an electron bound to a positron. The ionization potential of 
A 
positronium is 'A' ev, the value of 34 will be: 


Choose the correct reactions? 
) When CuSO, reacts with NH, red color complex is formed 


(i 
(ii) When CuSO, reacts with PH, , CusP is formed 
(iii) N H, (excess) +СІ, —> NH,CHN, 
(iv) NH, +C1 , (excess) —> NCI, +НСІ 

(у) HNO,+P,0,, —~>HPO,+N,0, 
(vi) SbF, +XeF, —>[SbF, | [XeE | 
(vii) XeK,+Si0, —— XeOF, +SiF, 
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Mathematics PART - Ill 


SECTION- A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


If the equation x? + 2х2 + x + k = 0 has three real roots in which two roots are equal, then value of 
k is/are 


(A) 0 Bks 
4 
(C) k= = (D) None of these 


For a given parabola y? = 4ax, two variable chords PQ and RS at right angles are drawn through 
the fixed point A(x;, yı) inside the parabola, making variable angles Ө and о with x-axis. If ri, ro, 


1 1 
з, r, are distances of P, Q, Rand S from A, then the value of — + —— 
nr, ғұғ, 
(А) Independent of 0 (B) Independent of a 


(C) Depends upon both 0 and a (D) Is a constant 


From (1, 2), tangents are drawn to the curve y? — 2x? — 4y + 8 = 0. Then 
(A) Sum of x-coordinates of points of contact is zero 

(В) Sum of x-coordinates of points of contact is 4 

(C) Sum of y-coordinates of points of contact is zero 

(D) Sum of y-coordinates of points of contact is 4 


If 


ME 


= fiy Р(х)ах (a+b) also f% = 0 for any x e (a, b) and g(x )-|/ (хИх, then 
0 


гж x)dx when a and b are positive 
(A ) Cannot be positive (B) Cannot be negative 
(C) Cannot be equal to zero (D) Nothing can be said 
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41. 


42. 


43. 


If a, B, y e R, then the determinant 
(е! +е ©)? (е етеу 4 
А= Ке? e P)? (е®—е Р)? 4116 


(e^ quic ys (e? e”; 4 


(A) Equal to 0 (B) Equal to ет) 

(C) Independent of a, B and y (D) Dependent of a, В and 

If AB = A and BA = B, where А and B are square matrices, then 

(A) A? =A (B) A? =B 

(C) B° =B (0) B° =A 

If a complex number satisfies the equation |z| – log2(z + 2) = 0 (Re z > 0), then 
(A) z= -Z (В) |z| = 2 

(С) arg(z) = 5 (D) arg(z) = 0 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 44, 45 and 46 by appropriately matching the information given in the 
three columns of the following table. 


Column -1 Column -2 Column -3 
The value of 
Ч 1)” Yun 2 
(I) | The value of 7/27” is () | |S" (Nnezedns(ne2)/nen(4n*2)]|| (P) |2 


n=0 (where [.] denotes greatest 


integer function) is 
If a, b, c are sides of a triangle, 


Number of solutions of equation 


| 2(a?+b? +c? 
(11) 16sin?x 214 4- sin x 4-7 in (ii) | then (a i ) is always (Q) |3 
[0, 47] is ab+bc+ca 
less than 
| | If a, b, c are distinct real numbers 
Number of solutions of equation such that 
(Шу | (ап (25іп х) -cot (cosx)in | (ій) a(b*c)-b(asc)-2,wen | (R) | 4 
[0,107 ]is the value of c^(a +b) is 
If the sum of roots of the If P=sinA sin B,Q=sinC cos A, 
quadratic equation R=sinA cosB 


IV). | бж ина а) 24430 140): ас ы Agos C then the value of 
is minimum, then the value of 


a(a»1) is S(P^«Q'«R^«S' Jis 


44. Which of the following options is the only CORRECT combination? 


(A) (1) (ii) (R) 
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45. Which of the following options is the only CORRECT combination? 
(A) (11) (i) (P) 
(в) (1 
(С) (Ш) (ii) 
(0) (IV ) (iii 


46. Which of the following options is the only CORRECT combination? 
(A) (IV) (i) (P) 
(B) (Ш) (iii) (R ) 
(C) (Ш (iii) (P) 
(0) (1) (iii) (Q) 
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Answer questions 47, 48 and 49 by appropriately matching the information given in the 
three columns of the following table. 


Column -1 Column -2 Col. -3 


If 5-(7:|2 +Z|+2|Z -2|=4 If the Point (вес a,cosec a ) moves 


(1) 


and|Z| is minimum} in the plane of circle 
0) 287. | () | x? +y? =3 and the minimum (P) | 2 
then ru is (where A is area of distance of this point from circle is 
polygon formed of all points in S а- Vb(a,b є N)then a+b 
taking as vertices) 
Two circles 


Let 


1 
2 2 22 
5-|222-0-402-(8-402%21-0) x+y +2nx+2y+ ^ = 0 and 


If M and m be maximum value and 0097 1 
7—7 X ty *tnxtmnm,ytn = > 
minimum value of —————then |00 |. (Q) |3 
i(Z+Z) intersect each other orthogonally 
] «4 where 71,7. are integers then the 
м. 27 number of possible ordered pairs 


(n,n, )is 


ү ү 
Let xis the minimum value of If a, - í :) i | | С 3 ; 


x ТЕ 
0D | з/-3Г-1-6| шөл | © ю | LIE 
10 then the value of >- —3is 
п=1 “р 
Consider a triangle formed by the The 
points еа" 9x! «9x! y - 45x! = Ay! +4xy? -20y? 
2 2 4) 2 4%) represents 3 straight lines two of 
1(л/2) 6 6 А "n 
(IV) АГ р Ё | 42. | (м) | which pass through origin then (S) | 5 
B fS | | 
Let P(Z) is any point on it’s in- 10 (Area of triangle formed by these 
circle, then AP? +BP?+CP?’ is lines) 
47. Which of the following options is the only CORRECT combination? 


( (1) (8) (8) 
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48. Which of the following options is the only CORRECT combination? 


(A) (11) (i) (P) 


49. Which of the following options is the only INCORRECT combination? 
(A) (IV) (i) (P) 
(B) (Ш) (iii) (R ) 
(C) (II) (iii) (P) 
(0) (1) (iit) (Q) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


a. y uud oS 


50. Find number of positive integral solution of equation tan! х + cos 


51. Tangent are drawn from any point on the hyperbola x^/9— y^/4 —1 to the circle x? + у2 -9. 


2i 2 


If the locus of the mid-point of the chord of contact is a |? + у = bx -су?, then the 


value of 42 +b + с? — 7870 is equal to................ 
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52. 


53. 


54. 
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122 
If A=|2 1 2 | and A? - 4A – BI =O where | and О are the unit matrix and the null matrix of 
2 2 1 
-3 2 2 
order 3 respectively. If 15А =A|2 -3 2| then the find the value of à. 
2 2 -3 


The plane 2x -2y * z 23 is rotated about the line where it cuts the xy plane by an acute 
angle a . If the new position of plane contains the point (3, 1, 1) then 9соѕ с equal to: 


If 0 < a, В < 27, then the number of ordered pairs (а, p) satisfying sin*(a + В) — 2 sina sin(a + В) + 
sina + cos?p = 0 is 
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Physics PART - | 
ЗЕСТІОМ-А 
1. BCD 
Sol. In a frame moving with a velocity of 3 m/s along the z—axis, the displacement of the particle from 


the equilibrium position is given by 


АТ = (27-27) оозе . 


Эн Cad of mass should be at the same height in both cases 
3 ABCD 

Sol.  y-2Asin(kx- or) 

OK 
x 
00 
E 


| t ЕЗ = 2uA "constant 
Ox antinodes Ox nodes 


For a point midway between a node and an adjacent antinode 
OK . 

— = uA" osin ot 

Ox 


05229 2 
| =2uA 0 cos’ ot 
antinodes 


| = 2uA' o cos? ot 
nodes 
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268 UA’ œ cos ої 
Ox 


Let у = Asin(kx—ot)-- 2Asin kxcos ot 


2 
OK 1 [9 | L1 2 Asin kxsinor — Aocos(kx - ot)? 
ж 2 la) 2 
Д 


OU 1_(dyy 
сыкы, ола —V^u[2Ao cos kx cos ot + Ak cos(kx — ot)’ 
Ox 2 10 2, 


4. ABC 


Sol. = 


2 


From equation (1) and (2) we conclude 
SR = 40(u-1) 
That option (A) is correct. 


-—-(u Zr “17 for refraction at the convex surface 


For reflection at the silvered plane surface 
Fy =a 

^. power P, =0 

For refraction at the convex surface again 


-1 
pa =. 

R 
Hence power of the system 
P=P,+h, +P, 


(u-1) 
= ХР + Р, = — ^R 
-.focal length of the system 


poke y= Hem 
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Sol: 


Sol. 


1 1 1 
—+—=—— 
v u 10 
1_1_1 
v 15 10 
=> у = —30cm so B is correct 
АВС 
ACD 
[ба - A28 
dt 


EN x! +а? -лР 


rd * Й 

N 
/ х х \ 
| 


—€———À 


D 


(for Q. 8 to 10): 


О 
Taking torques about ICR => 


mg sin Ө. R=(ImtmR? a 


А 2 
gps гч 
(Io, *mR?) 

V (Ii, *mR? 

Final V... —0... pt (Feu | 


а mg зїп ӨВ” 


3 
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Also, Applying energy conservation:- 


2 
mg h= US -mR? ) Ч 


2 
paa lon | V 
2| mR g 


11 A 
12. С 
13. С 


Sol. (for О. 11-13): The equation of the process BC is 
ТУ? =constant 


PV? =constant 
Molar heat capacity of the gas in the process BC is 


жб one RE 
1-х 
NONU 
2— 2 


The work done by the gas during the process BC is 

RAT  2R(-900 

ama авсан) 
1-х 1-3 


АО в -пСрАТ-2х24 (1200-300) =4500R 


-900К 


AQ gc =nCAT=2xR (300- 1 200) --1800К 


AQc, -AWe, cal 20. =2R300(-3In2)=-1800Rx0.7=-1260R 


0 

2 AW ЛО а. ЛО ap FAQ pc ЛО с, =4500R-1800R-1260R=1440R 
AW 

эж (qo 1440Е 


4500R 


7. Efficiency,7= x 100 = 32% 


supplied 
SECTION - B 
14. 6 
3 
ТЫЛЫ alates ы 
R 3 2 5R 4 
45 125P, 258 
E ddr XE ЭХ 
R 128 4R 


0 


n=6 
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2 2 1 C 
Sol. WeU,-U,-— yo —— > С'= — 
2C' 2C JC 9 
2 2 
290 б dp рак 
2C 2C 
n=8 
16. 1 
Sol. As impulse exerted by wall is equal to change in momentum of the system. 


F..At=3mV,, =3m.— it 
3Ym 


->Е,- LZ - ТАШ n( given) 
(4 t 


n-l 
17. 2 
TAx 4, 
Sol. T =| g dx= xg 
A x^g L 
yc Jen Bart = fias 
2L Ay 
15 t 
dx 
5 = | dt 
Er J 
>t=2s 
18. 5 
50 5 
Sol. Peak current through R,,7, =——==-—=A 
1 1 10/2 1/2 


Peak current through œR, 
50 5 
I, =—==-=A 
* 1042 V2 


л 
Phase difference between J, and I, is 2 


2. Peak current through the source is 


пиг! SE] 1050 
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Chemistry PART - II 


20. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


SECTION-A 


AB 
РП, because strain is associated with nitrogen, ШЬІУ because Ш is less stable as lone pair of 
nitrogen cannot show the resonance with antibonding MO of C=O 


ABCD 


Changes in to boat form 


OH 


У 


Z- m ,real 


V ideal 

at high temperature and low pressure the gas follows PV = nRT 
AB 

Zn*H,S5O, —— ZnSO,+H, 

2Na-H,SO, ——9 Na,50,«H, 

2AH6H,SO, —— AL (SO,),+3SO,+6H,O 

ABC 

0.005mole NaOH+0.00235mole Ма,СО,(0.25/106) 

so H+ required = 0.0073 mole 

0.007352 хх15х107 

х= 0.49 

0.5gm (0.0059 mol)NaHCO, is added. so total mole of NaHCO, =0.00825 


0.00825= ух25.5х107 


y = 0.323 
Ж Est 5 

y 

0.00736 = 0.32x V(L) 
y = 23ml 
0.0321120.49 xV x10? 
V -65.5ті 
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24. A 

Sol. Volume of H;SO, used at equivalence point is 15mL. 
15x0.2x2 = 20x conc. 
Conc. = 0.3 

25. C 


So. NH, deat Tu T 
2 2 
n 0 0 


Partial pressure at equation it P; 2 p. x P 
l+a) 2(1+a) 2\1+a 


1/2 3/2 
NUM гё 
Р Pun, 4 |1-о: 
1/2 
| 345 а 
= е ые 
4 р 
26. В 
27. С 
28 C 


Sol.  (forQ. 26-28): 
Dolomite : CaCO, .MgCO,, CaCO, —-— CaO« СО, 
Cassiterite : SnO, 4«C—^—SnO4 CO 


self reduction 


Chalcocite : Cu,S +2Си,О —7—7*77—5 6Cu+ SO, 


29. C 
30. B 
31. C 


Sol. (for Q. 29 — 31): 
(1) Isothermal expansion 
(1) Water & Ice will remain in equilibrium to 0°C & 1 atm pressure so AG=0 


2 


1-у 1-у P 2/5 10 -2/5 
(11) For adiabatic reversible Т.Р,” -ТР” >T, -з( 2) = aoo) -120К 


For adiabatic irreversible 


Р Р 


nRT, nRT 
C, (T,-T, =P... (V;- V; )—-P, | 2. MI 
2 
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T,=192K 
(IV) Mixing of ideal gas at constant T & P in an isolated container 


q=0,w=0,AU =0, AS, siem > 0, AG <0 
SECTION - B 
32. 4 
Sol ii, iii, v and vi 
33. 4 
Sol ii, iii, м, vi are enantiomers 
34. 3 


Sol. (a) true, (b) true, (c) false, (d) false, (e) false, (f) true 
For d : Gmolar Of solvent molecules in solution = Gmoiar of solvent molecules in vapour # Gimolar of 


solution. 
35. 2 
m xm, m 
Sol. Hm —— —— =— 
m +m, 2 
m 
— x13.6 
13.6 
Ip = ЕӨЗ ey=2 = 6.8eV 
m, m, 
А = 6.8 
36. 5 
Sol. iii , iv, v, vii is correct. P4010 is a dehydrating agent. 
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Mathematics PART - Ill 
SECTION – A 

37. AC 

Sol. 


38. ABD 
Sol. Let two perpendicular chords through A(x;, yi) be PQ and 
RS. 


: ХЕХ У-у 
Equation of PQ is =— =r where tan0 = 
cos Ө sin 0 
slope of PQ. 

Any point on this line may be taken ав (х; + rcos0, y; + 


rsin0). As the point lies on у = 4ах, 
(y, + rsin Ө)” = 4a(x, + т сов Ө). 


= r'sin^042y,sin Өг — 4acosOr + y; – 4ах = 0 


2 b? -4ax,) 
noc 2105 
sin“ Ө 
2 
– (у; =4 
Similarly r,r, = = (vi tex) sere tana = slope of RS 
sin” a 


Since PQ is perpendicular to RS, 
а = 90 + Ө огөӨ – 90 
In either case; ѕіп2о = соѕ20 
1 1 502 0+соѕ 0 _ 1 


п P 5 —(y? —4ax, (2 дах, 


Now which is constant 


39. BD 
Sol. Curve is (у– 2)2 = 2x° -4 (1) 
ду. 3x? 
dx у-2 
Equation of tangent at (xi, ул) 
3x? 
Ууу | (x х) 
у,—2 


As it passes through (1, 2) 
3 2 
> 2-y= l х) 


1 


ог (у,-2) -Зхї(х-1) 
or 2x; —4= Зх? —3x/ [As (x, yı) lies on the curve] 
or x;-3xp +4=0 
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or (x; + 1) 066-2)? =0 


: X1 2—1or2 

But x; # = —1 (itis clear from equation (1)) 
X = 2 
y Ssmo 3 


Points of contact are (2, 2 + 2 V3) and (2,2-2 V3) 
-. sum of x-coordinates of points of contact is 4 
-.sum of y-coordinates of points of contact is 4. 


40. BC 
Глб = ПС) 


= f(x) is either positive in (a, b) 
or Қо) is negative in (a, b) and also b> a 


Also g'(x) f(x) 
When f(x) 3 0 = g'(x) > 0 = g(x) is increasing function 
When f(x) <0 = g'(x) <0 = g(x) is decreasing function 


Sol. If 


also g(0) = 0 
Г.д дах = | а(х) (дах 
(e) =e а)! which will be positive for 0 < a < b. 
41. AC 


Sol. Ci > С = С» 
4 (е% ете y 4 
>A=|4 (е-е)? 4-0 (^ C, & Сз are identical). 
4 (е-е)? 4 
42 AC 


Sol. We have AB = A 
— А (ВА) = АГ BA = B] 


= (AB)A=A 
= AA-A[-AB- A] 
= А?-А 
Again BA = B 
> B(AB)-B |- AB- A] 
— (BA)B-B 
=> ВВ-В-В?-В 

43. BD 

Sol. [| – logə(z + 2) = 0 
2+2=2 


х+2=2*апду=0 
һепсе х = 2, у = 0. 
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44. D 
45. A 
46. C 


Sol. (for Q. 44 to 46): 
0) (ieu EN Km] (i) Y tan” Vn 2 — tan! Jn 
(I) 7009-17-10) (t = sin x) (t=1) (ii) а2 +b? +c? < 2(ab -- bc ca) 
(іі) (ab -- bc - ca) (a—b) 20 
— abt bc ca = 0 
(iv) P -Q' - R «S? -1 


(1) х= 2nz +2 
4 


(IV) ducat ciis 


а-1 
47. р 
48. А 
49 C 


Sol.  (forQ.47 to 49): 


| 2 4 (i) Minimum 
(I) |x|+|2y|=2 and points are IE distance 
4+(tana—cota) — V3 =2- 
(1) (x-3) «(y — 4)? = Arequired minimum and y ша Уз 45 
maximum slopes of target from origin (ii) n, 21— 1 
(Ш) 3[((x—L)? + (y = 2)? +10] l+n, 
(IV) Points are on (0 ,0) апа (-2, 2) 
2 - 2 (i) Т n? + (n—-1y n? - (n-1y 
v3 : 1 


AP? + BP? -СР =3|2} +2, +|, -ш (М (0о%у-59х%2у)9х-2у)-0 
-Z(Z,+Z,+Z,)-Z(Z,+Z,+Z,) 


4 
=14+3x—=5 
3 
SECTION - B 
50. 2 
E zt foa" 
Sol. tan х+їап —-sin —— 
y АД 
1 
tan! — = (ап! 3- tan! x 
y. 
24 1 -1 3-х 
tan —- tan 
y 1+3x 
3x+1 | | 
у= 3 x=1,2 and corresponding y=2,7, thus two solution 
x 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 12 


51. 3 
52. 3 


122 
Sol. А-|2 1 2 
2 2 1 


1 2 2/1, 2 2] [9 8 8 

А?=|2 1 2121 21-18 9 8 

|2 2 1|]|2 2 1| |8 8 9 

[4 8 8 
SE 

[8 8 4 

A? -4A —51-0 

о 8 8] [4 8 8] [5 0 0] (000 
8 о 8|-8 4 81-0 5 0|=|0 0 01-0 А2-4А-51-0 
8 8 9| |8 8 41 |0 0 5| |0 00 


Multiplying by A™ both sides, 
АЛ ES -4А -5 | = А10 
A-4I-5A !-0 


А-41-5А"! 
1 2 2] [4 0 0 
АЛ = А-4)=- 2 1 2|-[0 4 0 
2957 |10250; 4 
-3 2 2 
Mato 2822 
5 
2 2 -3 
5З. 7 


Sol. Let equation of new plane 2x-2y+z-3+Az=0 
Point (3, 1, 1) lie on it => A4 = –2 
Hence equation of new plane 2x – 2y -z = З 
B(ab) D C (c, b) 
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FULL TEST - V 
JEE (Advanced)-2020 


PAPER - 2 
Time Allotted: 3 Hours Maximum Marks: 183 
General Instructions: 
e The test consists of total 54 questions. 
• Each subject (PCM ) has 18 questions. 
e This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 
e Each Part is further divided into One Section: Section-A. 


1. Section- A (01 - 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have only опе 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (08- 14, 26 - 32, 44 - 50) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section- A (15 - 18, 33 - 36, 51- 54) contains 6 paragraphs. Each paragraph is having 2 multiple 
choice questions having 4 options with only one correct answer. Each question carries +3 marks 
for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


An inextensible string connects two masses m and 4m and the system rests on AQm 
a smooth horizontal floor. An impulse J is imparted to B as shown in figure. The 
tension in the string in the subsequent motion is 


J? J? B m 
A) — B) — >> 
(A) - ( ) smi J 
AJ? J? 
с) — D — 
e 5ml (D) 20ml 


Three very long current carrying wires are placed parallel to each 
other and perpendicular to the plane of paper as shown in the I 
figure. All the wires are equally spaced. The magnetic field will be ; 1 

zero at =ч ; 
(A) Two points in region | ) | | 
(B) One point in region | and опе point in region II ба а +! 
(C) Two points in region III 

(D) One point in region | and one point in region III 


Two rods AC and BC are hinged at the end ‘C’ and the ends A 
and B are moving along the surface with velocities 


v,=8 m/s and v,=4V3 m/s respectively as shown. The 
velocity of hinged point 'C' is 


(A) 413 m/s (B) 24/13 m/s 
(C) 34/13 m/s (D) 44/13 m/s 


Space for Rough work 
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A magnetic field, confined in a cylindrical region of radius R, is 
changing at the rate of 4 T/s. A conducting rod PQ of length 


3 
Б is placed in the region as shown. Тһе induced emf across the 


rod will be 

R? Р?л 
A) --(л-6)У В) ---У 
(А) 27 ) (B) 24 

К?л R? 
с)——\у D) — (m 4 6)V 
(C) 5 (D) 6 ) 


A steel ball of volume 0.02 m° is sinking at a speed of 10 m/s in a closed jar filled with a liquid of 
density 2000 kg/m. The momentum of the liquid is 

(A) 400 N-s (B) 200 N-s 

(C) 100 N-s (D) 300 N-s 


Three immiscible liquids are filled in a container as shown. The base 
area of the container is A and coefficient of cubical expansion of the 


3 
material of the container is > while the coefficient of cubical 


expansion of the liquids are shown in the figure. The temperature of 
the system is increased by AT . The volume of the liquid flown out of 
the container is 


AlyAT 
(A) с (В) AlyAT 
AlyAT 

At t = 0, switch is closed to position 1. Capacitor is initially uncharged. с | 
Att = ET switch is shifted to position 2. Then current as a function of i 

@ 2 
time t is (c is the angular frequenc l ) m 
| іѕ (оі и uency = —— турууу“ 

VLC Exo L 

(А) CV,@cos ot (В) CV æl –соѕ ot) 
(С) CV,oX1- sin ot) (D) CV,@sin ot 


Space for Rough work 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


Ring A can slide on a smooth horizontal rod and block B can move 
vertically. Both are attached by an inextensible string. At a certain 


instant velocity of ring is v, and of block is у, . At that instant ring is at 
a horizontal distance b from pulley as shown. Then 
(А) v, =v, соѕ0 


NNNNNNN 


(В) а, =a,cos@, where a,anda,represent the accelerations of 
block and ring respectively at that instant 

(С) v, =v, соѕ0 

(D) Angular velocity of the ring with respect to an observer on the 

у, sin 


а? +b’ 


A particle is taken to a height h from earth's surface and is projected with a 
velocity v as shown. Assume hh << R, g= 10 m/s’, R = 6400 km. Choose 


the correct alternative 

(A) If v 2 8 km/s, path of the particle will be circular. 

(B) If v 2 10 km/s, path of the particle will be an ellipse. 
(C) If v 2 11.2 km/s, path of the particle will be parabolic. 
(D) If v 2 6 km/s, path of the particle will be an ellipse. 


pulley is 


ih 


In a photoelectric effect experiment, the frequency of incident radiation is increased n 
times (n > 1). Then 


(A) Saturation current remains constant 
(B) Stopping potential becomes more than n times of initial stopping potential 


ф 


(С) The difference of the two stopping potentials is equal ю(п- [ves , where f is the work 
е 


function and У. is the initial stopping potential 


5 


(0) The maximum kinetic energy of the photoelectrons increases. 


Space for Rough work 
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11. 


12. 
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A cavity is made inside a solid conducting sphere and 
a charge q is placed inside the cavity at the centre. A 
charge q,is placed outside the sphere as shown in 
the figure. Point A is inside the sphere and point B is 


inside the cavity. Then 
(A) Electric field at point A is zero. 


ME 
лє, у 


(B) Electric field at point В is 


1 
(C) Potential at point A is zi 21 


леа R 

А 
(D) Potential at point Bis — | 4.4.44 

л&|а К y r 


In an arrangement shown in the figure, d << D , where d is the 
distance of separation of the slits S, and S, and D is the 
distance between the slits and the screen. Source S is emitting 
monochromatic light of wavelength A . Then 


À 
(A) Minimum value of d for the dark fringe at Ois Ї 


À 
(B) Minimum value of d for the dark fringe at Ois E 
(C) For this value of d, the fringe width is 42/2 


À 
(D) For this value of d, the fringe width is fe 


An escalator is moving down with constant speed. You are moving on it such that you remain at 
rest with respect to ground. Choose correct statements from ground frame: 

(A) Work done by you is zero 

(B) Work done by escalator on you is zero 

(C) Work done by gravity on you is zero 

(D) Work done by escalator on you is negative 


Space for Rough work 
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14. A string PQR is fixed between two rigid supports separated by distance 
L. The string is vibrating in its fundamental mode as shown in the figure. 
Choose the correct alternative(s). (Point Qis the mid-point of the string) 
(A) Point Q on the string will never have potential energy. 

(B) Energy of the portion PQ is constant. 

(C) Point Q on the string will have maximum potential energy when its 
kinetic energy is zero. 

(D) Energy of the string PQH is constant but transfer of energy takes 
place between portions PQ and ОН. 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 15 and 16 


A system consists of two small spheres of mass 1kg апа 2kg 
interconnected by a weightless spring. At t= 0, the spheres are set in 
motion with initial velocities as shown in figure. Position vector of centre 
of mass at t= 0 is 20 7. Initially spring is in its natural length. System 
moves in earth’s gravitational field. 


15. The momentum of the system at t=2sec in kg m/s is (g = 10/5?) 
(A) (127—327) (B) (167-647) 
(С) (1872—64) (D) (127—187) 


Space for Rough work 
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16. The position vector of centre of mass of the system at t=1sis 
л 244 л 39, 
(A) abe aed (B) 6i +— j 
A 29 A ^ 4] ^ 
(C) 4i - — J (D) 6i +— j 


Paragraph for Question Nos. 17 and 18 


The ability of a capacitor to store potential energy is R;=12R k R3=6R k; 
the basis of defibrillator devices, which are used in n 
emergency by medical team to stop the fibrillation 
of heart attack victims. In a portable defibrillator 
device, a battery charges a capacitor to a high 
potential difference, storing a large amount of 
energy in less than a minute. The battery maintains 
only a modest potential difference; an electronic 
circuit repeatedly uses that potential difference for 
greatly increasing the potential difference of the 
capacitor. When a control switch is closed, the 
capacitor lends a portion of its stored energy from 
paddle to paddle through the victim. The figure 
shows an arrangement, to understand the working 
of a defibrillator. 


17. If k, k, and k, are closed (keeping k,open) at t= 0, then current in the resistor R,at t =t is 
given by 
(A) _У „юк (В) Т 
158 11R 
(C) 2a 1+5e 208С (D) a 5— 2e 20RC 
90R 90R 
18. Long time after closing k,, K, and k,, if k,,k,are opened апа k,is closed, then heat produced in 
R, will be 
1 2 1 2 
(A) —CV (B) —CV 
36 9 
1 
(С) 2497 (D —CV? 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V (Paper-2)-PCM-JEE(Advanced)/20 8 


Chemistry PART - Il 


SECTION - А 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


Of the following, which will not show chromyl chloride test? 
1) Rubidium chloride 
Il) Benzene diazonium chloride 

| 


( 

( 

(1) К.РІСІ, 

(IV) Mercurous chloride 

(A) П, Шапа IV (B) Шапа IV 
(C) IV only (D) Папа Ш 


Marbles of diameter 2cm are to be placed either inside ог upon an equilateral triangle (edge 
length 4cm) drawn on a floor. The maximum number of marbles that can be accommodated 
is/are: 

(A) 1 (B) 2 

(C) 3 (D) 6 


In a Cu voltameter, mass deposited in 30 seconds in 100 grams. Carefully analyse the current- 
time graph shown below and identify the incorrect statement: 


100mA—— жш. 
| | 


10 20s 30s 
(A) Electrochemical equivalent for Cu is 50 
(B) A constant current of 66.66 mA would also discharge the same amount in the same time. 
(C) 33.33 grams got discharged in 10 seconds. 
(D) 50 grams got discharged in 15 seconds. 
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Which of the following statements is correct about the conduction of electricity in pure crystal of 

silicon at room temperature? 

(A) The conduction is due to the holes formed from the release of electrons 

(B) The conduction is due to the movement of both the electrons released and holes formed 

(C) The conduction is only due to the electrons present in fully occupied lowest energy states 

(D) The conduction is due to only some electrons capable of leaving the bonds at room 
temperature 


The vapour pressures of benzene, toluene and a xylene are 75 Torr, 22 Torr and 10 Torr 
at 20°C . Which of the following is not a possible value of the vapour pressure of an equimolar 
binary/ ternary solution of these at 20°C ? Take all solutions as ideal in nature. 

1 


(А) ч (В) 16 
2 1 
= р) 53— 

(С) ыг (D) J 


White phosphorus when dissolves in boiling NaOH solution in an inert atmosphere, moles of 
salt of an inorganic salt formed if 24.8 gm of white phosphorus is taken. 

(A) 0.2 (B) 0.3 

(C) 0.4 (D) 0.6 
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25. Which enol form is involved in this intramolecular aldol? 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. Identify A, B, C and D in the following reaction sequence. 
Si+CH,Cl Cu powder,570K » (А) HO ox (B) Polymerization silicone 


O, 
(C) Excess of coke, electric ае. у (D) 
(А) The compound А is (CH3)2SiClo 
(B) The compound C and D are SiO» and SiC respectively 
(C) The compound B is (СНз) З(ОН)» 
(D) The compound B is (СНз) Si = 0 
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When colourless crystals of KI are added to a beaker containing hydrogen peroxide, a clear 
solution(S) is formed along with a grey-violet precipitate (P). Identify the correct statement: 


(A) S reacts with ammonium salts to evolves NH,. 

(B) S conducts Saponification of tristearin to ‘hard soap’ 
(С) Р dissolves in ССІ, 
(D) 


D) P does not dissolve in an aqueous solution of KI 


The volume of which of the following unit cells will be independent of с, D, y (interfacial angles): 


(A) Orthorhombic (B) Monoclinic 
(C) Hexagonal (D) Rhombohedral 


A complex is represented as CoCls.xNHs. It's 0.1 molal solutions in water shows AT, = 0.558°. 


If the cryoscopic and Ebullioscopic constants for H,O аге 1.86 and 0.52 respectively, identify the 


correct versions assuming 100% ionisation of the complex: 

(А) Hexaammine cobalt (111) chloride is the IUPAC name for the complex 

(B) The above solution will boil between 100°C to 101°C 

(C) The central metal ion is d^sp? hybridised 

(D) The coordination sphere is incapable of exhibiting geometrical isomerism 


Which of the following is/are oxidising agent? 
(А) HS (В) H,SO, 
(С) Н,5,Оұ (0) H,PO, 


Identify the correct statements regarding | Cr(en), cl, | and | Со(С,0, ), (NH,), | complex 


ions: 

(A) Both are chelate complexes 

(B) Both have octahedral geometry 

(C) Both can have three — three geometrical isomers 
(D) Both are organometallic compound 


The correct statements about some of the ions of 3d-series in aqueous solution 

(A) Cr” is better reducing agent than Fe?* 

(B) Со” is better oxidising agent than Ғе?” 

(C) When Ғе?” is used as oxidising agent, it attains За” electronic configuration 

(D) Cu is the only metal іп 3d series, which is not having ability to displace hydrogen as H» from 
acidic solution (consider thermodynamic aspects). 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (C) and (D). 


Paragraph for Question Nos. 33 and 34 


Polystyrene +CH, -O СН, - CI —— A +CH, - ОН 


t-BuOCONHCH,COO NH*Et, 
H3C 


\ dil. HBr 

CO, + б=сн, Ec-— — B + Et,NH -CIl 

HC tert.-Butoxy carbonyl alanine 
DCC НзС 
7 \ 

D dil. HBr ОЛ б=он, *CO, 

НзС 

НВг 

СЕСООН 
Е + С 
(С.Н,О.М,) 
33. The compound ‘B’: 
HC—CHs 
НС--СН, 
(А) (B) 


HaC —O—G—CHa—NHCOOBu tert. нта жинсэн 


О А 4 


HC—CHz 


(C) (D) None of these 


HN—CH;—O | СН2-СООВи tert. 
О п 
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34. Тһе F will be: 
(A) Alanyl glycine (B) glycyl alanine 
(C) Alanine (D) Lecinyl glycine 
Paragraph for Question Nos. 35 and 36 


Ethyl isovalerate + ethyloxalate — 2 5 А(С,Н,О,) 
A+10% H,SO, —9 B(C,H,,0,) + CO, +C,H,OH 


35. The structure of ‘B’ will be: 


CH3 0 үз СООН 
(А) H,C—CH—CH,—C—COOH (B) H4C—CH—C—CHO 
(C) нұс--СН;-СН;-СООН (D) Нас--Сн; à С--СООН 
CH3 
36. B+NH,+H,—**>C, naturaloccuring amino acid: 
'C' will be: 
(A) leucine (B) isoleucine 
(C) alanine (D) glycine 
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Mathematics PART - Ill 


ЅЕСТІОМ – А 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. Suppose f and g are functions having second derivatives f" and g" everywhere, if f(x) g(x) = 1 for 
f" " 
all x and f ' (x) апа g' аге never zero, then — (x) — = (x) equals 
ГОО g'a) 
f'(x) f'(x) 
(A) (B) 2 
f(x) f(x) 
2g'(x) 2f'(x) 
|. 48 (D) — 
g(x) f(x) 
38. Let a real valued differentiable function f(x) be strictly monotonic on [a, b], then 


A) ШІ) -(Қы)|ах- БІ - £^ (x))ax 


f(a) 


в [rco -бв) к= (ж-да 
5 f(a) 

0) [гоо перак [ео ax 

а f(a) 


(D) None of these 


1 
39. Let А be the point of intersection of the curve y =g |x 40 log, V9x* —6x +1 and the 


3 
circle x? + у? = 17. B is also a point on the curve but lies inside the given circle such that its 
abscissa is an integer, then max {AB} is 
(A) 2 units (B) 3 units 
(C) 4 units (D) None of these 
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5 ea 
40. If S, denotes the sum of first n terms of an AP anda, =——"—, then Lt yo is equal to 
2n Yn шингэн! 
(A) 2 (В)4 
(C) 6 (0) 8 
41. The possible value of a for which e% — (a — 2) e* + a < 0 holds for at least one positive х is 
(A) 2 (В) 3 
(C) 4 (D) 7 


хо dy ЭХЭ ау 
42. Solution of the differential equation — = —7———;- is 
dx | x —2x'y 


2 


(A) х2у +Š =c (В) Әу =c 
y y 
x x 

(C) = +y =c (0) xy? -—=c 
y y 


43. Angle between a & b is 2 [а |= W2, |b |=3. Length of longer diagonal of the parallelogram 


having adjacent sides represented by 5a+2b and a —3b is 


(А) 4593 (В) J26 
(С) 15 (D) none of these 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1 3 3 
44. Joke +e” |ж is less than 
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45. 


46. 


47. 


48. 


AX 


І 2 


Let f(x)=e © + | Ү1-віп/ Ух є (0,00) then- 
0 


(A) Р exists and is continuous Vx е (0, оо) 
(В) f" exists Vx е (0,00) 

(C) Р is bounded 

(D) There exists a > 0 such that ӨЗ > 


f ' (x)|Vx е (о, оо) 


Let x, у, саге positive real numbers and /,is the least value of 2x 4 2y* + 4z^ — 8xyz and 


А 4 4 4 
lis the least value of х у+ху «4 —5— t ——; +8, then- 
ху ху 
(А) 4, 2-1 (В) /,»-1 
(С) £, =10 (0) 2, >10 


Consider the equation in x, 8x* —16x° + 16x” —8x+a=0, then sum of all the non-real roots of 
equation can be (a € R) 
(A) 1 (B) 2 


(C) (D) None of these 


А 
2 


. 40 160 200 320 2 
For the equation —— — —— — %----бх-27х 
х-1 x-4 x-5 x-8 
(A) Number of real solution of above equation is 3 
(B) If E denotes the product of non-zero or complex roots of equation, then sum of divisors of E is 
2904 
(C) It S denotes the set of all real roots of equation then, sum of elements of S taken two at a 
time is 81 


(D) If с, с, е R be two roots of equation such that log, (2a) is defined it must be 1. 
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49. Leta, b, c be the positive integers such that a<b<c. If the two curves y =|x—a|+|x—b|+|x—c| 


and 2x+ у = 2003 have exactly one point in common, then- 
(A) Least possible value of c is 1002 

(B) Greatest possible value of b is 1001 

(C) Least possible value of b is 1002 

(D) Greatest possible of a is 1000 


50. Consider the equation tan (5x cos Ө) = cot (5л sin Ө) for Ө е (0, 27), then 


(A) number of real solution is 28 (B) number of real solution is 14 
(С) sin Ө + cos Ө = m (D) sin 0 — cos Ө = 2 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (B), (C) and (D). 


Paragraph for Question Nos. 51 and 52 


7 
Locus of the centre of a circle touching the circle ж + у – 4y — 2x = л internally and tangents on which 


from (1, 2) is making an angle 60° with each other is director circle (С) of a variable ellipse Е. On this 
basis given answers to the following questions 


51. The equation of the director circle (C) is 


(х-2) -(у-1) = 48 
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52. Locus of focus of variable ellipse (E) when major axis is parallel to x—axis, is 


(A) (е уу 4-1 43 and »=2] 


(B) (x, у)/0<]х | « 43 апа у-2| 
(C) (5 у) 2. у-2| 
(р) (х, у) y)/0 «| x -1|« 43 and у-2| 
Paragraph for Question Nos. 53 and 54 


Let S = (1, 2, 3,. ША be a set and two numbers х and y аге drawn with replacement from S. Let P, be the 
probability that х2 — y? is divisible by k & [x] denotes greatest integer less than or equal to x. 


53. The value of Р, is equal to 
Bll 
1 2 
A) = B) | == 
(А) 2 (В) 5 
2 2 
Bele НЕЕ 
(С) 1 212119 2 (D) 1 5 2 2 
n n n 
54. The value of P3 is equal to 
Б 1) 
3 
(А) 2 (B) 
n n 
2 2 
Bale BNB 
(С) 1454, 131 (D) jp bea ын 
n n n n 
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Physics PART – | 


SECTION- A 


1. D 
бо.  J-5mxV, 
In the COM frame, particles will be in circular motion. 


ыг 
т(У,..,) k 5m J’ 


С (4115) H (41/5) - 20ml 


2. D 
Sol. If upward direction of B is considered positive the variation can be shown as 


Ж» с> = 
Ty (2 / —< 52, 


721 
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3. B 
So. у,с0830” +v, cos 60° = v, cos 30° 
VNI HV Л, хөхсөн (1) 
v, cos 30° —v, cos 60° = v, cos 60° 
D ad Врие (2) 
т 
\ 
\ 
Ул ыы. 


Solving (i) and (ii), we get 
v,(3V3 -2)m/sandv, =(3+2V3)m/s 


eee +v? -2413т/ з 


Sol. tan 60° = —— 
C 


жЖжЖ N 
/ PN 
[ 9,“ 
60° 
\ M T 7 ANM 
қ PR 
R 
СР= 


2 2 
(s Ш ee 


СР К 1 


CS JIR {р 


$= 45° 28-15; Ps - К. 


4? 


area of CPST = area ACPS + area of sector CST 


I, RR LJ 
2 J2 2] 2 180° 


R Rr К? 


совф- 


шор ---(л-6)т! 
4 24 24 
2 2 
emf = AT = I (e +6)ха= o (m 6)V. 


——ÓÁ————————e———Áá———————————UH——nm—ü— 
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5. A 
Sol. p = ту =0.02x 2000 x10 = 400N -s 


6. D 
Sol. Let V be the volume of liquid flown out of container 


V= [r+ 2yAT хэмт Айн АТ) 1 т) 


= замат АЦ ГАТ «a Самар 


7. А 
Sol. At position 1, g=0, t=0 


а= CV, (1-cosar) 


At t= .q=CV, 1- cose —— -СҮ,-4, 
20 20 


л 
t'=t—-—,t'=0 
20 


СЕЗЕ? sin ot 


: л 
In position 2:9 = qy sinat fort 2 — 
20 

i = @q, cos ot = CV,@ cos ot 


8. AD 


Sol. Ву constraint relation, y-- x^ +a =constant 
d 2 dx 
У x -0 


+ 
dt 24x? a? dt 


v, * cosQ(—v,) 20 


v, =v, cos 
2: 500 ҚТТ ЫЙ 
dt dt dt 


а, =a, cos Ü — v, ae 
dt 
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Sol. 


10. 


Sol. 


11. 


Sol. 


If ring is observed with respect to an observer at pulley, 
visind 


| v,sind 
Ма? +b? 
ABCD 
If h<<H 
Orbit velocity = ,/ gr = 8km/ s 


Escape velocity =,/2gr =11.2km/s 


If v< ve, total energy is negative and trajectory will be bound. 
If v> ve, total energy is zero or positive and trajectory will be unbound. 


ABCD 
K max =eV, -Л/-ф 
h 
у= 21-0 
е е 


К^зак FEV ', -nhf -ġ=n(eV, -9)-Ф 
eV'. = пеў, +(n-1)¢ (n>1) 


vs ouv 18 
е 
V'-V,= 270 +£) 
e 
ABCD 


The charge distribution is shown in figure. Due to q,, the charge induction is non — uniform but 


net induced charge due to 4,15 zero. At point A field is zero and potential is equal to the potential 
at center. 


yet. Tw 
^ © 4ле R 4леу а 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


Sol. 


17. 


Sol. 


5  AITS-FT-V (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 


At point В, field is due to charge 4 only 
1 4 
Ane, у? 
At point B, potential is due to charge q at center of cavity, -д induced on inner surface of cavity in 
addition to the potential at the center. 


i : 
-4119,4,4 4 
4Алв|а R y r] 


E; = 


UB 


AC 

Minima will be formed at О, if SS, + SjO— SS, – 5,0 = Tan ЕИ УЛКЕН 
For minimum value оға, п=1 

225 1+4? -1 


1/2 А, 
(1-4) zt 


2 
1+ 5 -1- 1 (Negative smaller terms) 


CD 


AB 

At point Q, slope is zero always, so there will not be any potential energy stored at Q 
C 

p, = (8i 65) «2(51 -57) 218  -47 


D, = fy At B, = 2607 +187 -4j =18 - 64) 


D 
Initial velocity of centre of mass 
p 18-4) „a 44 
Uem = = ls ТАУ 
т, +m, 3 3 


> 


4 m 1 
2 Ганга) = Гтіі-0) + Ист (1) + 2 40» ау 
^ ^ 4,) 1 ^ a 41, 
=207+| 6i -— у |+—(-107)=6:+— у 
16-27) (40))-6 58 


р 
k,,k, and k, are closed 


| 12х6 
Time constant = 
12+6 


+6) Rx2C = RC 
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Initial current іп R, = 


30R 
Final current in R, = —— 
18R 
V V У \ = 
Current in R, at an instant =—— +] —— — —— [eke 
18R \30R 18А 
18. A 
Sol. | When k,, К, opened, k,closed 
R 
R Ет _ 
18 
y? 
Heat =—— 
36 
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Chemistry PART -II 
SECTION - A 
19. B 
Sol.  Chromyl chloride test is shown by ionic chlorides. К.|РІСІ, ]and CI - Hg — Hg — СІ have 


20. 


Sol. 


21. 


Sol. 


22. 


23 


Sol А 


24. 


Sol. 


covalently bonded chlorine atoms. 


D 
C 
Area under curve = charge passed = 2 coulombs 
1 
pote aaa ат 
4 2 
For constant current; q =it > 2=ix30 
2 
i=—A= 200. 
30 3 
C 
D 


Possible binary solutions are, Benzene + Toluene; Benzene + Xylene; Toluene + Xylene and 
ternary solution is Benzene + Toluene + Xylene. 
In equimolar solutions, mole fractions are 1/2 in binary solution and 1/3" in ternary solution for 
each component. 
1 1 97 1 
'. For Benzene + Toluene, Р = 2075) +5 (22) = = = 48.5 or i 


For Benzene + Xylene P = _ (75) + 5 (10) = ~ = 42.5 


1 
For Xylene + Toluene Р = (22+ 10) =16 


1 2 
For Ternary solution P = 305 +22+ 10) = —— = 544 
Hence, option (D) is not possible 


D 
P, -3NaOH +3H,O > PH, +3NaH,PO, 


Mole of NaH ,PO, =0.6 
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25. D 

Sol. More conjugated product is formed. 

26. ABC 

50. Si+CH,C] —remeessK_ (CH, ),SiCl, 2° > (CH, ),Si(OH), "> [(CH, SiO], 
О, 


SiO, Excess of coke, electric Bie y SiC “СО 


27. АС 
Sol. 5-КОН 
Р-1, 4 


• С.Н „СООК is a'soft soap’ 
КІ (aq) T. (s) —9 КІ, (aq) 


28. АС 
So. ^ Monoclinic : a=y=90°, В = 90°so depends on В. 
Rohmbohedral:a + В + yso depends on angles. 


29. BCD 
80.  AT,-iK,m 
0.558 =ix1.86x.1 


і-3 
:| Co(NH,), CI сі, 
30. ВС 
Sol. H,SO,;,H,S,O,due to peroxy linkage want to convert into normal oxide and acts as good 


oxidising agent. 
31. ABC 
32. ABD 
Sol. E «E? «E? 


Сг?* /Сг?* Fe?* /Fe?* Co% /Co** 


33. A 
34. A 
Sol. (for Q. 33-34) 
HC—CHp HC—CHp 
B= C= 
Нэб--О--ф -ОНг---МНСООВИ Hu6—0—8—CHz—NHe 
О п 9) n 


n 
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HC—CH, 


D= 
Әт a a МНСОО-СМез 
о n 
HC— CH2 
E= 
CH3 
ханаа col ere) НН Fe HN | C—NH-CH;—COOH 
| : ! 
35. А 
36. А 
Sol. (for Q. 35-36): 
H4C  COOEt 
A= H3C ER 
О 
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Mathematics PART - Ill 
SECTION – А 
37. В 
а ! t 
ео o ax 0/800) рагу 286) 
Sol. - = = — = 5. IE |” F(x). g(x) = 1]. 
f(x) g'(x) f'(x).g (x) f' dx\g f(x) 
(в (х)) 
38. B 
So. Letf'(x)=t -Ң)-х 
f(b) b b 
| 2x(b - £^ Go dx = [2t(0.(b— 0.f dt - b 1000), - b | t.2 rt 4 
f(a) a a 
b 
= PEO - (i) Jax 
39. B 
Sol. y= los, [x5 өв V9x* -6x +1 = 2022 |3х-1|-1. 
біпсе х > T maximum {AB} = 3. 
40. C 
M b n ТИ] " 
2 1 
Sol. an = СН ie 3 1 —3 -6. 
5 8508-18-24 (a - 104] r= N 
41. D 
Sol. е? + 2е* < а(е<1) > (е1)? + 4(e*- 1) + 3 < a(e'-1) 
=> (e1) + = 1%4<а-а>4»273. 
RUNE 
42. B 
2 
Sol. 2x y dy qd л т ллы: 
3.2 x 
fates) -faf E] 
J 
43. A 
Sol 1 20 > вэ 20  -»usewav ша! 2 
> > у curve of >0 
2-1х |x|-2 (х-2)(х+2) 
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44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49 


Sol : 


49 


Sol. 


50. 


Sol. 
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BCD 
1 
| fle +e" )ах>2 


-1 
Graph is concave upwards 


->1</(0)- f(b 
ACD 
52 m TX 
(х)=е *.—+—,/1+ sin — 
Ж) : 2ү 2 
zd 
lim 5-0 
And x> x 


Also lim f(x) = о 

f'(x) does not exist for x23, 7, 11.... 

AD 

25 -2y* +42 +1 
4 


> 2ху2 


+86>5—2 


4 
Апа x*y+xy* + gay 
X y X y 


=> ¢, » 10 (equality cannot hold) 


AB 
(Put х= y+—) 
AB 
2 -— 
ASH 1 +1)-( 2 Ч) $ н) Еа A 
x-1 х-4 х-5 х-8 40 
>x=0 
Kies 2x-9 2x-9 _ 3 (2x —9) 
(x-1)(x-8) (x-4)x-5) 40 
And x=9 
ABD 
Condition is satisfied for (a, b+c-2a) 
=> b +c = 2003 
ABD 
Condition is satisfied for (a, b+c-2a) 
=> b +c = 2003 
BC 


Since tan (5r cos 0) = cot (5r sin 0) 
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Or sine + cos 6 - 2151 


2n «1 1042 «1 1042 -1 
>-1< <1 > -| —— | <n <| —— 
10/2 2 2 


hence total number of solution is 14. 


,nel 


51. B 
Sol. Let г & R be radius of required & given circle resp. & let centre is 
(h, k). 


By given condition 
AE ako) Say 


r 
Now, — = sin30° 
AB 


r= AB/2 
R 

= (R- 0/2 (АВ- Н-!)-» ar 

OD 44:29 TE 


343 


Now, R= — 
2 


5 (8-02 +(k-2) = oxo = {3 
-. Locus is (x — 1)? + (y - 2)? = 3 which is C. 


52. D 
Sol. When major axis of ellipse (E) is parallel to x-axis then equation of E will be 


(x-1) ac (y ко =1 (1) 


2 


а 
Such that а? + Ё? = 3 
In this case one focus will lie in between F and D and other in between A and F. 
їе, 0 «| x-1|« V3 and y - 2. 
^ (1, 243) 


A 
(1-43, 2) 


Sol. If one number is drawn from the set (1, 2, 3....... n} the probability a that it is divisible by 2 is given 
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В 


ру а = ==. 
n 

— P (the number is not divisible by 2) = 1 - a. 

Now, х2 – у? = (x—y) (x + y) 

л Po=a.at+(1-a)(1-a)=1 -2a + 2 o? 
54. D 

211 [n/3] 
Sol. Prob. В that the number is divisible by 3 = ———— 
n 


.. P (the number is not divisible by 3) = 1 - p. 
2 Рз = В2 + (1-8)? =1- 28 + В 
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FIIT] EE 
ALLINDIA TEST SERIES 


FULL TEST - V 
JEE (Main)-2020 


Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 

• Each subject (РСМ ) has 25 questions. 

• This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-lll is М athematics. 

• Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only опе 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries 44 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A ball of mass m = 1kg is hung vertically by a thread of length / = 1.50 1.50 
m. Upper end of the thread is attached to the ceiling of a trolley of mass M Hi siu 
= 4kg. Initially, trolley is stationary and it is free to move along horizontal оош 
rails without friction. A shell of mass т = 1К0, moving horizontally with 2 
velocity vg = 6 тв”, collides with the ball and gets stuck with it. As a гевий,//57707777777777-0177- 
thread starts to deflect towards right. Calculate its maximum deflection with 

the vertical. (g = 10 ms?) 

(A) 37° (B) 53° 

(C) 30° (D) 60° 


(9 


The torque(t = rx F) of a force F - -3i +] «5k acting at the point r2 71 +3) + Ê is- 
(A) 14i – 38) + 16k (В)41-41-6К 
(С)-21: +4) +4К (0)-141 + 34) — 16K 


In a two slit experiment with monochromatic light, fringes are obtained оп a screen placed at 
some distance from the plane of slits. If the screen is moved by 5 x 10-2 m towards the slits, the 
change in fringe width is З х 105 cm. If the distance between the slits is 10-3 m, calculate the 
wavelength of the light used. 

(A) 4500 À (B) 3000 À 

(C) 9000 A (D) 6000 A 


A certain physical quantity is calculated from the formula - (a? — b?) h, where h, a and b are all 


length. The quantity being calculated is- 
(A) Velocity (B) Length 
(C) Area (D) Volume 


Space for Rough work 
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A point object O is placed at a distance of 0.3 m from a convex lens 

(focal length 0.2 m) cut into two halves each to which is ades 
displacement by 0.005 m as shown in fig. Find the position of the 

image. find the distance between the images. | УІ 

(А) 0.003 т (В) 0.002 т жы 

(С) 0.004 т (D) 0.001 m f-20cm 


A truck starts from rest with an acceleration of 1.5 metre/sec? while a car 150 metre behind starts 
from rest with an acceleration of 2 metre/sec?. How long will it take before both the truck and car 
to be side by side, and how much distance is travelled by each? 

(A) 2.45 sec (B) 5 sec 

(C) 24.5 sec (D) 5.3 sec 


The back side of the truck which is moving with 40 
km/h has shining surface. The surface can be 
treated as a plane mirror. A motorist trying to 
overtake the truck from behind is moving with 21 y=40 Km/h 
speed of 100 km/h. Find the velocity of the image of 100 Km/h 

motorist observed to himself and to a person 

standing on the roadside. 


(A) 10 kmph (B) 30 kmph 
(C) 20 kmph (D) 5 kmph 


In the position 1 (figure) the spring of constant K is undeformed. 


Find the work done by the force F (which is always directed 
along the tangent to the smooth hemi spherical surface) on the 
small block of mass m to shift it from the position 1 to position 2 
slowly. 


2n 2 
(A) mg R sin 0,4. 59 (B) mg R sin Ө, 
ккө, 
(C) mg R sin 0, + 2 0 (О) Zero 
The ionization potential of Li** ion is 122.4 V. Find the value of its first excitation potential. 
(A) 91.8v (B) 45.9 V 
(C) 122.4V (D) 28.4 V 


Space for Rough work 
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10. 


A rigid body is made of three identical thin rods, each of length L 
fastened together in the form of the letter H. The body is free to 
rotate about a horizontal axis that runs along the length of one of the 
legs of the H. The body is allowed to fall from rest from a position in 
which the plane of the H is horizontal. What is the angular speed of 


the body when the plane of H is vertical = [E 


5 [g Эр 
А) үг, 8)2 1, 
3 ЇЕ [E 
© 1 Yr (D) Ч 


A radioactive sample has 6.0 х 1018 active nuclei at a certain instant. How many of these nuclei 
will still be in the same active state after two half-lives? 
(A) 3 x 1018 (B) 1.5 x 1018 


(C) 0.75 x 1018 (D) 6 x 1018 


One solid sphere, having mass 1kg & diameter 0.3m is suspended from a wire. If the twisting 
couple per unit twist for the wire is 6 x 10-8 N-m/radian, then the time period of small oscillations 
will be: 


(A) 0.7 sec (B) 7.7 sec 
(C) 77 sec (D) 777 sec 
Find the constant b in Moseley's equation Му =a (Z — b) from the following data. 
Element Z Wavelength of K4X-ray 
Mo 42 71 рт 
Co 27 178.5 pm 
(A) 1.43 (B) 1.11 
(C) 1 (D) 1.37 


A 70 cm long sonometer wire is in unison with a tuning fork. If the length of the wire is decreased 
by 1.0 cm, it produces 4 beats per sec. with the same tuning fork. Find the frequency of the tuning 
fork - 

(А) 276 бес”! (В) 272 вес”! 

(С) 269 вес”! (D) 280 вес”! 


Space for Rough work 
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Mr. Sanjay wants to calculate the current and power dissipated in an LCR series circuit. He connected 
100W resistance to an AC source of 200 V and angular frequency 300 radian/sec. When he removed 
only the capacitance, the current was found to be lagging behind the voltage by 60°. While on 
removing the inductance he found, the current leading the voltage by 60°. Find the value of current 
and the power dissipated obtained by him 

(A) 200 Watt (B) 100 Watt 

(С) 400 Watt (D) 300 Watt 


The length of a wire between the two ends of a sonometer is 105 cm. Where should the two 
bridges be placed so that the fundamental frequencies of the three segments are in the ratio of 
1:3:15. 


(A) 75 cm, 25 cm, (B) 25 cm, 75 cm, 
(C) 75 cm, 100 cm, (D) None of these 
In an LR circuit as shown in fig. when the switch is closed how much time will ali By 
it take the current to grow a value а (where 7) < 1) 
1 2) | 
(A) (L/R) In |— (B) (L/R) In | -- S e 
n l-n 
1 
(C) (2L/R) In |— (D) None of these 
7] 


An infinite number of charges each equal to q are placed along the x-axis at x = 1, x = 2, x = 4, 
х= 8...... and so on. Find the electric field at the point x = 0 due to this set of charges. 


1 |2 1 |8 
A — B ыг 
4л E (8) ANE, |34| 
ШЕ! 1 |5 
as D кшй 
4n£p EJ = 4тео [37] 


A large plane charge sheet having surface charge density с = 2.0 х 10% C/m? lies in the X-Y 
plane. Find the flux of the electric field through a circular area of radius 1 cm lying completely in 
the region where x, y, z are all positive and with its normal making an angle of 60? with the Z-axis. 


(A) 15 N-m?/C (B) 12.5 N-m?/C 
(C) 17.5 N-m2/C (D) None of these 
Space for Rough work 
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20. 


Seven capacitors each of capacitance 2 mF are to be connected in a configuration to obtain an 
effective capacitance of (10/11)mF. Which of the combination(s) shown in fig. will achieve the 
desired result? 


“Э- 26» 


(C) Тэ» (D) <> 
, T HHHFe HHHHF* 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


In figure the acceleration of m is 


24 xm 
2vxmg | assuming that there is no 
m 


friction between m and M, and all other surfaces are smooth and 
pulleys light. Find the value of x. 


A non-conducting thin spherical shell of radius R has uniform surface charge density o . The shell 
rotates about a diameter with constant angular velocity œ . The magnetic induction B at the centre of 


2 
the shell is — ро Со R. Find the value of x. 
х 


Space for Rough work 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. A gun kept on a straight horizontal road is used to hit a car travelling along the same road away 
from the gun with a uniform speed of 72 km hr. The car is at a distance of 500 m from the gun, 
when the gun is fired at an angle of 45? with the horizontal. Find the speed of projection of the 
shell from the gun. (in m/s”) 


24. An ideal monatomic gas is confined in a cylinder by a spring loaded piston of cross-section 
8 x 10-3 m2. Initially the gas is at ЗООК and occupies a volume of 2.4 x 103m? and the spring is in 
its relaxed position. The gas is heated by a small electric heater until the piston moves out slowly 
by 0.1m. Calculate the heat supplied (in J) by the heater. The force constant of the spring is 8000 


N/m and atmospheric pressure 1x10? N/m’. 


25. A train approaching a railway crossing at a speed of 
120 km/h sounds a short whistle at frequency 640 Hz 
when it is 300m away from the crossing. The speed of 
sound in air is 340 m/s. What will be the frequency 
heard by a person standing on a road perpendicular 
to the track through the crossing at a distance of 400 
m from the crossing. (in Hz) 


400m 


A (person) 


Space for Rough work 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. Most soluble hydroxide in benzene is: 
(A) LiOH (B) NaOH 
(C) KOH (D) RbOH 
27. Referring to figure-1, identify the three spots obtained by electrophoresis at р" =7 of a mixture 


of the proteins pepsin (в! dn haemoglobin (в! -6.8) and Lysozyme (в! -11.0): 


Start 
(+)electrode | e . | . (-)electrode 
A B С 
Fig-1 


Which of the following options are correct about position of various proteins? 
(A) Lysozyme will be present at spot A 

(B) pepsin will be present at spot B 

(C) pepsin will be present at spot A 

(D) haemoglobin will be present at spot C 


28. Silver sulphide dissolves in sodium cyanide solution to form the complex? 
(А) Na; | Ag (CN), | (в) Na| Ag (CN), | 
(с) Na, | Ag (CN), | (D) Ма,| Ag(CN) | 


Space for Rough work 
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30. 


31. 
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Which of the following is incorrect statement/reaction? 


N N 
d (3 + aq.HCl ————> © 
H 


екен 
H 
BN 
/ \ is less basic than 
(B) ( \ | г 


М 


Н 
№“ N ; 21 
(С) N | 3 purine has 3 N's as basic sites 
ET N 
H 


(D) COUR (Ун. (1 


N 
N 
7 H 


i а 
( ajor product) ( very minor pro uct) 


Which of the following statement is wrong about complex anion | Co(EDTA) | ? 


(A) oxidation state of Co is +3 (B) compound is optically active 
24 (D) total number of five member rings is 6 
О--С 


number of е rings is 4 


Which of the following reaction can be used for preparation of alcohol from carbonyl compound 


д Ох, H МӨН НО Н 
(A) COOH COOH 
om H T Oz СН,ОН 
СООН 


om H 
(C) = NaBH, 
COOH 
HO — H 
H H 
(р) O94 H Шан, С 
СООН 
НО СНО 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-PCM-JEE(Main)/20 10 


32. When phenyl benzoate (PhOCOPh) undergoes electrophilic substitution, which of the following 
indicates the site for attack of electrophile as major product? 


‚ту. су, OHO- 
Ode e OO 


33. Which of the following statement about diffusion of gas is true? 
(A) Rate of diffusion of a gas will increase if an inert gas is added to gaseous mixture and 
allowed to diffuse through a pin hole 
(B) Rate of effusion of O, is X2. times that of SO, , for every composition of O, and SO, 
mixture 


(C) Rate of effusion decrease on increasing the temperature 
(D) All are true. 


34. OH 
H,804 © NBS эрэ 
Cr? má 


Space for Rough work 
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36. 


37. 


38. 
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The work done in changing state from A to B in following system is: 
La 
Р(107 N/m’) 


1 


(A) -7.5х107/ (В) -7.5x10°J 
(С) +7.5x10° J (D) -7.5х107/ 


P, + HNO, —> H,PO,+ NO, 1 +H,O 

Product mixture is titrated withO.1M NaOH, indicator shows colour change at second end 
point and 100ml of NaOH is used for that. How much volume of 1M HNO, is used is above 
reaction? 


(A) 20ml (B) 10ml 

50 
(C) 25ml (D) Eu 
When Lithium di-(3-pentyl) cuprate reacts with ethyl bromide produces: 
(A) heptane (B) triethyl methane 
(C) 2-ethylpentane (D) 3-methyl hexane 


2, 7-Octanedione on treatment with aq. KOH and 100°C produces? 


O O 
(A) D^ (B) Q^ 

О О 
“07000509 


Space for Rough work 
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39. 


40. 


41. 


42. 


43. 


44. 


Which of the following salts are soluble in МНДОН? 

(А) CuSO, (В) AICl3 

(С) FeCl; (б) all of the above 

Which of the following substitution reaction (SN?) does not give product as shown is reactions? 
(A) (R)- CH,CH (Br)CH,CH,* MeO’. ——>(S)-CH,CH (OMe)CH,CH, 

(B) (S)- CH ,CH (Br)CH,CH, +MeO™ ——>(R) -СН,СН (ОМе) СН,СН, 


CH3 CH3 
(с) (5)-в‹—[—соов +С —+(R)- Eooc——on 
H H 


(D) cis-4-iodoethylcyclohexane+OH ——-> trans-4-ethylcyelohexanol 


The aqueous solution of which salt is coloured 
(A) Zn(NOs)2 (B) LiNOs 
(С) Со(МОз)г (D) Potash alum 


Potassium crystallizes in BCC lattice with a unit cell lengtha=5.0A. What is the distance 
between next nearest neighbours? 


(A) 5.0A (B) 4.33A 
(C) 3.5A (D) 7.07A 


Crystal field splitting energy (Л,) of complexes | сс, .[cr(ew), Д” and | (МН, ЇГ 


are x,y and 2 ст! respectively. Then correct order A, values is: 
(A) x<y<z (B) x<z<y 
(C) x» y»z (0) x»z»y 


Optical isomerism is not shown by the complex: 
(A) [Cr(ox), |” (B) Cis | Co(en), Cl, | 
(C) Trans Со (еп), e M (D) [Cr(en) |” 


Space for Rough work 
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45. What concentration of Ag” is solution will just fail to give a precipitate of Ag,CrO, with a 
solution in which | сғог | -3х10“М ? 
(Given K,, (Ag,CrO, ) = 12100") 


(A) 10°M (В) 2x10 M 
(C) 2x10°M (D) 2x10^M 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. How many statement(s) are correct? 


(a) if the critical micelle concentration (CMC) of a soap is 10^ M , then 10^M solution of this 
soap will have colloidal nature. 

(b) charge on the colloidal particles may be determined with the help of dialysis 

(c) peptization is the process of conversion of a colloidal sol into precipitate by adding some 
electrolyte 

(d) when some oil-soluble dye is added in the water in oil emulsion, the back ground becomes 
coloured 

(e) For the coagulation of a particular colloidal solution, the order of coagulation power of some 


electrolytes is in the order: Na,PO, > BaSO, > АІСІ,, in electro-osmosis, the dispersion 


medium move towards the anode 

(f) diffused layer around colloidal particles in the electric double layer mostly contains negatively 
charged particles.(colloid is of 'e' part) 

(g) it may be basic dye such as methylene blue (colloid is of 'e' part) 

(h) it may be metal sol (colloid is of 'e' part) 


47. Ice crystallizes is an hexagonal lattice. At the low temperatures at which 
the structure was determined, the lattice constants were a = 4.53A and 
b=7.41A as shown in the figure. How many H molecules are 
contained in a unit cell? (Given that density of ісе = 0.92 g / cm’)? 909 


1202 


Space for Rough work 
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SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. If value of spin quantum number(s) = —1/2,0, +1/2 then calculate number of groups in the new 
form of periodic table if all other rules of electronic configuration are remain same. 


X+Y+Z 
49. Calculate value of = here X is O—- N —O bond angle in NO, Y is O- N-O 


bond angle in NO; and Z is F — Xe— Е adjacent bond angle in XeF,. 


50. Calculate x+ y+z for H,PO, acid, where x is number of lone pairs, y in number of с bonds 
and z in number of л bonds. 


Space for Rough work 
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Mathematics PART - Ill 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


2 — 

p [ 3х = 1 
(x +1) \/х +1 
(A) vx |. (В 2vxtl Ж 


X «Rl x^ +1 


(à +1) /х41 (x? +1)Vx+1 


dx is equal to: 


(C) 


2 2 
52. The general solution of the differential »(o -(x = y’) Jax = fy = x(x? - у?) |а is: 


1 1 2 
(ду + — =c OERE = Ба 
х X —y y 2 |х+у 
2x 1 2x 1 
(C) — += 6 (D) 55 ;7€ 
y х-у y X —y 
53. A line is drawn at an angle 0 with positive direction of x-axis. It intersects the parabola у? = 8x 


at A and B. If AB is a normal chord which subtend a right angle at the vertex of the parabola, 
then tan’ Ө equals: 


Space for Rough work 
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54. 


55. 


56. 


57. 


The equation of a circle whose diameter is the common chord of the circle 
x! + у -4х-8у-5-0аг x? + y?-12x+2y+29=0 is: 

(A) 41x? + 41y? – 396x -38y + 781-0 

(B) 2x? +2y* -16x-6y 425-0 

(С) 41x? + 41y? + 396x -38y - 781-0 

(D) 17x? - 17 y? —300x+154y+901=0 


liz 


|= 4/1--сов 2х dx is equal to: 
1143 3 
ду АЗ (в) 8/2- р 
22 


2 


43 
С) 842 -— D) 4 
(С) 2 (D) 3 
Consider the vectors d = 2f + j-2k and b =3i — 1% К.А parallelogram is constructed such 


that its diagonal are along 2a -b and G—2b. The area of the parallelogram is: 
9J10 


(A) 9 5 sq.units (B) sq.units 
(C) 9 10 sq.units (D) 185/5 sq.units 
л л л 
КЭ 21812) (ау) 
Let = = . Then 
5 3 2 
125іп"(а-В)15віп”(8-у)-Т7віп"(у-а) is equal to? 
(A) БЕ (В) l 
2 2 
(C) 1 (D) 0 


Space for Rough work 
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58. 


59. 


60. 


61. 
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COs х . 1 
The angle of intersection of the curves y= (1-3) +sinx and y (к +х+2) аї (h,k) 


where h and k are integers, is Ө , then tan Ө equals: 


3 4 
A) - B) — 
AG (8) 5 
(С) 1 (0) 0 


A plane 2x+3y+6z=12 intersects the x-axis, y-axis and z-axis at А, В, C respectively. The 
orthocentre of the triangle ABC is: 


24 36 72 36 72 27 
(A) EIE (B) (82) 
49 49 49 49 49 49 


24 16 1 36 72 24 
(C) (25) (D) EZ] 
49 49 49 49 49 49 


1 
The domain of the function given by f (х) = log, = С" С МШ is: 


2 3 41-3x- Ax? 


1 11 
A) | —1,— B) | —,— 
|| 4 69 


х-3 
t f(x)= ETT for all x € О, then the value of 
1 2 3 108), 
5) Gs rs] lE) IS: 
(A) 54 (B) 55 
(C) 108 (D) 2 


Space for Rough work 
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оо 2 n 
62. The value of cot >) cot"! E e 


n-l 


63. Тһе graph of the function y = f (x) has a unique tangent at(z*,0). If 


In(1+9f(x))—sin f(x 5 
А = lim ЕО а ОТ then УА" іѕ едиа! їо: 
хэл“ 2f (x) PET 
(A) 5 (B) : 
3 2 
(С) 4 (D) L 
4 
64. Let a, r=1,2,3,4 represent four positive real numbers other than unity such that 
1 
2-3 is a point on a circle whose abscissa of end of diameter are о and -а, 
05, r 
then the minimum value of a, +a, +a, +d, is: 
(A) 2 (B) 3 
(C) 4 (D) 5 
65. The chord of contact of tangents drawn from any point on the circle x + у? = p to the circle 
x^ + y? =q" touches the circle x^ + y^ =r’, then 2a — log, р,4а —log, q,6a —log, ғ аге іп (a 
is real value): 
(A) AP (B) GP 
(C) HP (D) AGP 


Space for Rough work 
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66. 


67. 


68. 


69. 


70. 
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If t,,¢, and 7, are distinct, the points (1,.2at, + at;),(t,,2ar, + at; ) and (2,247, + at; ) are 


fj gb оз 


collinear, then ——— is equal to: 

21.37.48 
(A) 0 (B) 4 
(C) 2 (D) 1 


The area of the triangle formed by the line x+ у = 2 and angle bisectors of the pair of straight 


lines x^ — y^ +2у =1 is a and coordinate of orthocentre of triangle is (b.c). then 4a+b+c is 


equal to: 
(A) 0 (B) 4 
(С) 2 (D) 3 
4 2 4 

If z is the complex 5" root of unity, then - + d t 5 + _ z ÍS: 

z +1 lez 22-1 1-2 
(A) 2 (B) 0 
(C) 4 (0) 1 

: a y : : 2 2 

If a tangent of slope 3 of the ellipse EON DE is normal to the circle x^ + y^ +4х+1= 0 then 


the maximum value of ab is: 

(A) 2 (B) 3 

(C) 4 (D) 6 

If F(x)- [ f (t).dt and FX = (1+ х), then value of /(4)-п. Then unit place of 

0 

(985697) is: 

A) 3 
1 


( 
(C) 


Space for Rough work 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. A nine digit number is formed from 1,2,3,4,5 such that product of all digits is always1920. The 


total number of ways is 393(°P.), where the value of r is 


72. | The sum У( 2 |? C= (7-0 if p <q, is maximum, then m equals 


5m-i 
i=0 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. Let f(x) be a function such that. /(х)+ f(x 2)- 43f (x1) for all хє, then f is 
periodic with period T. Then value of T is 


74. If the sum of first n terms of the A. P. 85,90,95,.... is equal to the sum of first 3n terms of the A. 
P. 9,11,13,..., then n+10 equals 


75. Letf bea continuous and differentiable function in (a,b), if f (x).f (x) 2 x/1- (£(x)) and 
lim (f (х)) =1 and lim (7) = 5 Then the minimum value of |a -b | +80 


is ([.] >represent greatest integer function ) 


Space for Rough work 
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ANSW ERS, HINTS & SOLUTIONS 


Physics PART - 1 
SECTION- A 
1. A 
Sol. When shell strikes the ball and gets stuck with it, combined body of mass 2m starts to move to 


Sol. 


the right. Let velocity of combined body (just after collision) be v4. 
According to law of conservation of momentum, 


V 
(m + m) v, = mv, or v,=—2 =3ms”. 
1 0 1 2 


As soon as the combined body starts to move rightwards, thread becomes inclined to the vertical. 
Horizontal component of its tension retards the combined body while trolley accelerates 
rightwards due to the same component of tension. 
Inclination of thread with the vertical continues to increase till velocities of both (combined body 
and trolley) become identical or combined body comes to rest relative to trolley. Let velocity at 
that instant of maximum inclination of thread be v. According to law of conservation of 
momentum. 
(2m + М) у= 2m.v, or v21ms^ 
During collision of ball and shell, a part of energy is lost. But after that, there is no loss of energy. 
Hence, after collision, kinetic energy lost is used up in increasing gravitational potential energy of 
the combined body. 
If maximum inclination of thread with the vertical be O then according to law of conservation of 
energy, 

1 pod 5 

B (2m) v, 2 (2m + М) у 

= 2то (£ – £ cos 0) 
cos 02 0.8 or 02 37° 


А 


The torque is defined as 
t=rxF 


5(€(————————————————————————————— 
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i jk 
rxF=/7 3 1 
-3 1 5 
„Вв d Л 7 1 3 
= i +j +k 
1 5 -2 -2 1 


-1(15-1)- j(-3-35)« (7- (-9) 
= 14i -38j + 16k 
Thus the answer is (1) 


3. D 
Sol. The fringe—width р is given by 
AD Ар" 
= — and (| = — 
p 2d P 2d 


where л is the wavelength of light used, D is the distance of the screen from the two slits and 2 d 
is the separation between two slits. 


Э(р-1)) 
Now a ig alee 
p-p 38 
D-D' 
„ _ Gx107)1007) 

5x10? | 

= 0.6 x 105 m = 6000 А 

4. D 


Sol. Given quantity is = (a? — b?) h 
dimension of h = [L] 
dimensions of a? — b? = [L? — L?] = L? 
Therefore the dimensions of the given quantity are [L3]. Thus the quantity being measured is 


volume 
Ans. (D) 
5. A 
Sol. The image formation is shown in fig. 


О N 
О 
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Sol. 


Sol. 


Sol. 
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The rays through optical centres O, and O, pass undeflected. The image of O are formed at I, 
and 1, due to upper and lower lenses respectively. 
The number of images formed = two 


1 1 1 
For a convex lens, -- — = — 
v u f 
Here u = – 0.3 m and f = 0.2 т 
1 1 1 1 1 1 
= + =. + = 
v u f 03 02 0.6 
u=0.6m 
Let d be the distance between the two images I, and I,. From AOO,O, апал П, we have 
а ағу 
0,0, u 
d _ 0.3+0.6 
0.0005 + 0.0005 0.3 


Solving we get d = 0.003 m 
C 


Let x be the distance travelled by the truck when both truck and car are side by side. The 
distance travelled by the car will be 

(x + 150) as the car is 150 metre behind the truck. Applying the formula 

S = ut + (1/2) a ?, we have 

x= 1/2 x (1.5) -— ^  . a (1) 

апа (x + 150) = (1/2) х (D) ....... (2) 

Неге t is the common time. 

From eqs. (1) and (2) we have 

x +150 2 


X 1.5 
Solving we get x = 450 metre (truck) and 
x + 150 = 600 metre (car). 
Substituting the value of x in eq. (1), 


we get 450 = 1/2 (1.5) t? 


t= T = 4600 = 24.5 sec. 


Hence correct answer is (C) 


C 


Velocity of object = 100 km/h. 

Velocity of mirror = 40 km/h 

Due to velocity of mirror the image will move towards right with double the velocity i.e., 80 km/h. 
and due to the motion of the object the image will move with velocity 100 km/h towards left. 
Hence net velocity of the image is 100 — 80 = 20 kmph towards left. 

Velocity of image observed to the motorist = 20 + 100 = 120 kmph towards left. 

Velocity of image observed to the standing person = 20 kmph. 


A 


Let us locate the block at an arbitrary angular position 0 « 0, 


dW = F.dr=Fds=F(Rd0) ..(1) 
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Sol. 


Sol. 


Now from the condition of equilibrium of the block , we have 
F2mgcos 0+ KR 0 ...(2) 

from eq. (1) & (2) 
dW - mg R cos 0 89 + KR? 0 аө 

Hence the sought work 


w= faw= f сөөх KR’ K 49 


2n 2 
KR76, 


W = mg А sin Ө, + 


A 


According to given data, ionization energy of Li** ion is 122.4 eV 


Excitation energy of this ion 


- 3 
15 25 


- (2241-4 
4 


= 122.4 х E eV 
4 


Eo, = 91.8 eV 


Hence, the value of the first excitation potential 
-91.8V 


B 


Moment of inertia of the system about the given axis 
| 2l. lg lc 
Now as rod is thin 
|," Xm х02-0 
Rod B is rotating about one end 
lg = ML?/3 
And for rod C all points are always at distance L from the axis of rotation, so 
lo = XmL? =МІ2 
| =0+ (ML?/3) + ML? = 4ML2/3 
So if w is the desired angular speed, gain in kinetic energy due to rotation of H from horizontal to 
vertical position. 


Kp = z= l|Íyp lo? 
213 
And loss in potential energy of the system in doing so 


L 3 
=0+Mg — «MgL = = MgL 
g 2 g 2 9 
So by conservation of mechanical energy 
(2 / 3) ML?o? = (3/2) MgL 


8 


3 
or O= — | 
2 11 
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B 


In one half-life the number of active nuclei reduces to half the original number. Thus, in two half- 


lives the number is reduced to B B of the original number. The number of remaining active 


nuclei is, therefore, 6.0 x 10!8 x B x (5) 1.5 х 1018 


В 
І 
Т-2л,|- 2. 1 
Жас (1) 
l=- = MRR 12 (2) 
By equation (1) & (2) 
2 
Т-2л oui 
5C 
given, M=1kg 
R=0.15m 
C = 6 x 102 N-m/rad. 
T=? 
2 
ЭЭ 1-628 ae >) 
Y 6x10 
IM 
T = 6.28 сш = 6.28 x 41.5 
\ 6х10 
T = 7.7 sec. 
D 
Moseley’s equation is 
Уу - a(Z-b). 
Thus |Č -a(Z, - b) ...(i) 
2 
с a 
and — =a(Z,-b) ...(ii) 
Х, 


Using equations (i) and (ii), we get 


ne 


Ус 
2-23) ЁЛ Ум j 
Putting 2 values 
а = 5.06 x 107 Hz 
Dividing equation (i) by (ii), we get 


> a= 
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М  Z-b 
45 Ту жар 
[178.5 42-Ь 
71 27-0 
= 60= 1.37 
14. А 
Sol. Let the frequency of the fork be n. In the first case, the length of the wire is 70 cm (0.70 m). 
Therefore, 


n= : (2 (1) 
2x0.70 \ m 


On decreasing the length of the wire, its frequency will increase. Hence in the second case when 
the length is 69 cm = 0.69 m, then 


n+4= ае ...(2) 
2x 0.69 | m 


dividing equation (1) by (2), we get 


n 0.69 
п+4 0.70 
= пх 0.70 = (n + 4) x 0.69 
n= 20069 = 276 sec”! 
0.01 
15. A 
Sol. tan 60? = 22. tan 60° = Gi 
R R 
“OL = 2 
оС 


.. impedance of the circuit, 


1 
1 № 
Z= Са =R. 
ӘС 


Current іп the circuit, 
: V, 
jj Mire o. 200 - 2 ampere. 
Z R 100 


ds 
Average power, P = Pad: ig COS ф. 


eL-l/oC _ 


But tan ф = x 


0, “. COS ф = 1. 
— 1] 
Р элс aa 


16. С 


Sol. From the law of length of stretched string, we have п, £,=N2l, = naf, 
Here n, :n,:n421:3:15 
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Sol. 


Sol. 


Sol. 


iir and cie aa 
£, nj, 1 з nj 
( ( 
l = and ¢@,=24 
dE 7” 15 


The total length of the wire is 105 cm. 
Therefore litl, Ф = 105 


ог f RUM 4 105 or 211 2405 
1 3 15 5 
105 х 15 
(= » = 75 ст. 
2 75 
2, шта тн Om 
3 15 15 
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Hence the bridge should be placed at 75 cm and (75 + 25) = 100 cm from one end. 


B 


We know that 


А € 
i= — (1-е 
E ( ) 
€ А 
I = n— (given 
"> (9 ) 
€ € 
n—=— (1-et/ 
Е ( ) 
or е-з=1—т 
or ї=т In = 
1-1 
С 
4 4 4 4 4 
— еее o — — e— 
х-01 2 4 8 16 


223 bo Ms 
"але, I 0/4] Аке, |34 


С 


The electric field near the plane charge sheet is E = с/2ғ in the direction away from the sheet. At 


the given area, the field is along the Z-axis. 
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The area = nr? = 3.14 x 1 cm? 
= 3.14 х 10-4 m2. 
The angle between the normal їо the area and the field is 60°. 


> > 
Hence, the flux = E.A S = EAS со50 


О 
= —— pr? cos 602 
£o 


| 20x10*C/m! " 
2x8.85x10 7C? /N- m? 


(3.14 х 10-4m2) > 


= 17.5 N-m?/C 
20. A 
Sol. Capacitances are - 
(A) 10/11 uF (B) 8/13 uF 
(С) 6/13 uF (D) 4/11 uF 
SECTION - B 
21. 5 
Sol. Let X' be the leftward displacement of A and x and y be the leftward and downward 
displacements of m. Then by constraint 
Х-Х => x=X а, = А, 


апа 1; -x +1, «lx +1, + у 
= 14 +l, +l; +l 
where l,, 1,, l4, 1, are the instantaneous lengths of the segments of the string 
> 2x=y > 2x = y > 2a, = ау 
N=ma,andmg -T = ma, 
and 2T -N = MA, = Ma, 
N 


1-1 


N<—@n т<“ Фл->>х 


| ма 


mg 
Eliminating T, A, and N 


_ 2mg _ mg 
* М-5ш Y М-5ш 
И ег 
М + 5т 
22. 3 
Sol. When the shell rotates, current is induced due to motion of charge. To calculate magnetic 


induction at centre of the shell, rotating shell can be assumed to be composed of thin circular 
current carrying rings. Such a ring can be assumed as follows: 

Consider a radius of the shell inclined at angle '0' with the axis of rotation. This radius is rotated 
about the axis keeping 0 constant. Thus a circle is traced as shown in fig. 
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23. 


Sol. 
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Its radius, r=Rsin0 

Distance of its centre from centre of the shell, х = R соѕӨ. 

Now consider another radius inclined at angle (0 + 00). It is also rotated in the same way and 
another circle is traced. The portion between two circles forms a circular ring. 

Area of this ring = 2лг В 00 = 2лН2 sind dO 

Charge on this ring, dq = с. 2xR? sind dO 


Since, angular velocity of the shell is о, therefore, it completes - revolutions per second. 
Tt 
Hence, current associated with the ring considered, 
i = dq = coR? sino do 
2n 
Since, centre of the shell is a point lying on the axis of a circular coil of radius r, carrying current i 


at a distance x from centre of the coil, therefore, magnetic induction at centre of the shell due to 
this coil is 


= uoir? 
2(? +x?) 
d 5 Ho coR sin? 6 do 
Hence, resultant magnetic induction at centre of the shell 
1 734 2 
B= |dB= — В | віл”040 = — R 
| 2 Ug oo Ї 3 цо oo 


SECTION- C 
00088.55 


Consider that at the instant, the shell is fired from the gun at point O, the car is at point P The 
shell will move along parabolic path for T its time of flight and will then strike the ground at point Q 
at a distance R, equal to the horizontal range. Therefore, the shell will hit the car, if in the time T 
(time of flight), the car moves the distance PQ- v T, where v is velocity of the car. Since the car is 
initially at a distance of 500 m from the gun, it follows that 

R-500«vT |  . (1) 
(a) Let u be the speed of projection of shell. 


E u? sin 20 


8 


Now, 
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Неге 0 = 45° 
в 2 u? sin2x 45° _ u? sin90° » u? 
9.8 9.8 9.8 
Nso T= 20880 2 20 sin 45 
g 9.8 
2u 1 J2u 


POS Um. oR 
Further, velocity of the car, v = 72 km h“! 
= 72 х (10000) х (60 х 60s)! = 20m s^ 


2 

Substituting for R, T and v in equation (1), we have - = 500 + 20 x = 
or u?- J2u—500 x 9.8 = 0 

On solving for u we have 

и = 10 (42 + 4/51) 


u = 10 (1.414 7.141) 
= 10x 8.555 = 85.55 m s^! 


24. 00120.00 


Sol. As here initially 
PjePy21x109N/m?, 
V = Vo = 2.4 x 10%т3, 
T,= T, = 300K 
and finally 
Р--Р,« ов ааа 
А 8х 10 
= 2 х 105 N/m?, 
Ve = М + Ах = 2.4 х 10 + 0.1 х 8 x 10? 
= 3.2 х 103m8, 
So from gas equation PV = uRT, i.e. 
РУ Pk Vp 
up IU 


we have 
- Pr Mit sa 


5 Р, Vi 
EC 32x 10? 


1x10 24x10? 
As AW = Ј РАУ, 
here P= Р, + (kx/A) 


so AW= “Б. ejas 


Atmospheric 


x 300 = 800 K 
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25. 


Sol. 
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084 
= Q4 (РА + kx)dx 
0 


i.e. = P Ax + V kx? 
= [105 x 8 x 10-3 x 0.1 + % x 8000 х (0.1)2] 
i.e. AW = 80 + 40 = 120J 


00680.00 


The observer A is at rest with respect to the air and the source is travelling at a velocity of 120 
km/h i.e., 100/3 m/s. As is clear from the figure, the person receives the sound of the whistle in a 
direction BA making an angle 0 with the track where cos 0 = 300/500 = 3/5. The component of the 


velocity of the source (i.e., of the train.) along with this direction AB is xe m/s = 20m/s. As 


the source is approaching the person with this component, the frequency heard by the observer 
is. 


Е 7 340 x 640Hz = 680 Hz. 


= у= 
v—vcosO 340 – 20 
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Chemistry PART - Il 
SECTION – A 

26. A 

27. C 

28. B 


Sol. ма| Ag (CN), 


29. A 
30. D 
Sol. EDTA“ is Hexadentate and form optically active compounds. 
31. C 
32. B 
33. С 
Sol. Rate of effusion ос T 
VT 
34. A 
35. B 


1 
Sol. Area under the curve = —1x 3x10? Roa n --1.5х107 J 


36. С 
So.  Р,-20НХО,--»4Н,РО,-20Х0,1-4Н,О 
100х0.1 
m.moles of NaOH =2xm.moles of H,PO, = m.moles Н.РО, = нг е 5 


m.moles of HNO, = 2, 5 = 25 


Volume of HNO, = 25 ml 
37. В 
38. В 
39. А 
C 


40. 


M  —Má—— o — MM € — MÀ ——————— а Án 
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С 21. Li*, К“, AP* are colourless where as Со” is coloured. 
42. A 

43. B 

44. С 

45. D 

SECTION - B 

46 4 

Sol. d,e,f,g are correct and Colloid is +ve. 

47. 4 


Sol. Volume of unit cell= 3,45 3yx7.41x10 "cm? 


so mass-60.57x10 ^g 
moles= 3.365x10™ 
molecules of H,O=2.025 
number of H atom=4 


SECTION- C 
48. 00027.00 


49. 00039.00 

Sol. Х-120 (sp*-hybridization) 
Y=180 (sp-hybridization) 
2-90 (sp°d*-hybridization) 
120+180+90 390 _ 9 


10 10 


50. 00013.00 
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Mathematics PART - Ill 


ЗЕСТІОМ – А 


2 


Sol. [ Зх - Ax-1 


(x +1) enl 


Ах? - Ax- x? — 

“Де ГҮН UE T 

-4| 2. | dx 
(x +1) ent (x +1)Vx+1 

m x(x+1)dx leri eres „> 
(x +1) үзі x +l (х у 

T х(х+1)ах _2\х+1 
(күт дері 


во. у[ю-(х*-›°) а? -a(-y ]o 
= xy’dx- y(x у) dx = y'dy-x(? - y!) dy 
> y! (хах уйу) 2 (à? - y?) (ydx- ay) 

сурах) 


2 


y 
2(хах- ydy) 5 2 ( ydx — хау) 


=> хах- ydy = (x 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


15 


Slope of normal = —t 
And tan^ 0 =t =2 


54. A 


Sol. C:(x?y? -4x-8y-5)+4 (x° + y? -12x+2y+29)=0 
2-62 ui 


1+4 71554 


Common chord Ах-5у-17-0 
Centre lies on common chord 


Centre : | 


4-2 
12 
1+6(29/12) 4— 29/12 
<. centre | ———————— , —_—__ 
1429/12 1--29/12 
198 19 
centre | ——,— 
41 41 


AITS-FT-V-PCM(Sol.)-JEE(Main)/20 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-V-PCM(Sol.)-JEE(Main)/20 16 


55. 


Sol. 


56. 


Sol. 


57. 


Sol. 


B 


[Мова 

-| "ровак 

= М cos xax [7 ^ V2 loos x|dx 

342 [соз x|.dx |" eos x|.dx 

- 642 [ (cos x) ax J2 |" совхдх-42| 7 соз хаах 


-43 
-6 + +2 
2-3 


24-5-1-31-5К 
а-25--4і-4)-4Е 


Area of =|(24-5)(а-25) 
(2á-b)x(a - 2b) - 36 +247 +15k 


9410 
2 


Area — 

D 

Taking first two 

їад(7/440) 5 

tan(z/4-f) 3 

| со(448) 8- 

"sin(a-B) 20 

-. cos(a + B)=4sin(a- B) TEE аа (1) 
Similarly 

cos(B - a) = sin(B —a) ------ (2) 
3cos(y +a) = -7sin(y -a)----- (3) 


After marking sin ^ terms 

(1)+(2)-(3) 

Then, 

12sin (a — B)+15sin’ (8-у)-Твіһ(у-а)-0 
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Sol. 


59. 


Sol. 


17 


A 


At x=0, y =1 for both curves intersect 


Now у=(1+х)” +sinx 


Oa! at x =0 
dx 2 
1 
Now т, = 2, m, =— 
2 
2-1/2 3/2 3 
"tang = - 
1+(2)(1/2) 2 4 
A 
Now AH | BC 
Now D' of AH -(о-6,В,у) 
A (6,0,0) 
(а,8,у) 
B(0,4,0) с(0,0,2) 


D' of BC =(0,4,-2) 
Now for 1 lines, 

аа, t bb, +c,c, =0 
.0(а-6)-В(4)-2у = 0 
ЛАВ -2у =0 
28-у---(1) 

Similarly 


Now may lie on 
2x+3y+6z=12 


22а +3В +6у =12 
2p 
222.) зр в(2в) =12 


AITS-FT-V-PCM(Sol.)-JEE(Main)/20 
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AB +98 +368 =36 


49p = 36 
_36 
49 
24 72 
Now, & =— and у--- 
49 49 
220101 
М М 9” 9” 9 


60. C 


Sol. f (x) = log, (log,,, (log, (log, ))) 
х-1 
41-3x- 4x? 
Now, J1-3x-4x? »0 
4х? +3x-1<0 
a (4x-1)(x+1)< 0 
лхє (-11/4) 
log). (log, (log,;, (х))) >0 
log, (log, (x)) «I 


log, (x) «2 
х>1/9 


Now F(f (x))e s»zoxe(-L1/4) 


61. D 


Sol. /0)-10-3)-55 


62. С 


(n+l) 


= 4 1 
Sol. cot $ cot "xn? 
n 


n=l 
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Sol. 


64. 


Sol. 


19 


2 


=cot Y tan” (ағу 
n-l 


n+ ly 
— cot Y (tan (п+2) tan" n) 
h-l 
tan !3—tan !l 


s 2| tan ! 4—tan 2 


n 


tan ! (n-2)-tan іп 


— Зп? +7п 
г n? +9п+10 


=13 


s„ = tan 

1 1 
cot tan™ = cot cot”! 7 ->- 
А 


me 2 f '(x) 
EINE 
2 
= 1 1 
4------...... 
2, i ОО 
21 
3 
С 


Centre (0,- f) 
Equation of circle 
х -у-2/у-с-0 


2 1 1 
(log, a,) ШЕТТЕН л + ЛГ- 2 Е -0 


(loga, } *c(loga,) +2f (loga,)=0 
Іова, Іова, ова, ова, are roots of equation 


7.102 (а,.а,.а,.а,) -0 

а,а,а,а,-1 

а, ға, ға; ға, > a 
4 


AITS-FT-V-PCM(Sol.)-JEE(Main)/20 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-V-PCM(Sol.)-JEE(Main)/20 20 


ла +a, +a, +a, 24 


65. A 
Sol. L distance from (centre) to chord of contact 
_|pcos0x0+ psinüx0—-q? 
P 
рсоѕ0, рїп Ө 


p.q.rareinGP 

“.2a—log’, 4a – 1098“, ба – log; arein AP 
66. D 
Sol | G.E.of line 

Ах-Ву-С-0 

At, + B(2at, +at;)+c=0 


Bat; +(2aB+ A)t,+c=0 
Sum of roots 


t +t, +t, =0 
Pra | 
67. D 


Sol. x?-y?+2y-1=0 
x! -(у-1) =0 


(2,0) 
(x+ y-1)(x-y+1)=0 


ааа M —  — ————  —— M I Ha M Ó—— 
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68. 


Sol. 


69. 


Sol. 


70. 


Sol. 


21 


Angle bisector 
x+y-1 oye Jarl 


2 № 


x+y-l=x-y+1 


x+y-l=-x+y-l 
=>y=l >x=0 


Area ка ЧЕ! 
2 2 


Orthocentre (0,1) = b=0,c=1 
“4a+b+c=2+04+1=3 


2-1 
z z z 25 
5 + + 2 + 2 5 
z +z 2+1 22-1 2-2 
1 2 2 1 
= T 21752 
1-2 1-2 20-41 2041 
-1-1-2 
р 


Equation of tangent у = 3x t 49-07 
This is normal to circle 

х? +у+4х+1=0 

Panes – 1 brought (—2,0) 


=> 0= -6+ 9а? +b? 
36= 9а? +b 
AM > GM 


2 2 
20152 4942 


18 23ab 
62ab 


С 


F (x)= | f (0t 
к(9)- re 
=x (1 + x) 

Diff. both side 

F [крл =2х+3х° 
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71. 


Sol. 


72. 


Sol. 


73. 


Sol. 


A к. uM —— а € — 
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/(8)-165х 


х=2,/(4)=1+2® 


х-2,/(4)-1%3х2-4 
Unit place (985697) " -1 


SECTION - B 


1920— 5x3x2! -Sx3x2x2x2x2x2x 2x2 75-98 
1920-5х3х4х2х2х2х2х2х1- 2 =9x8x7x6 
1920 =3,5,4,4,2,2,2,1,1 
9! 
3,5,4,4,4,2,1,1,1 
9! 
313! 
9! 9! 9! 9! 
Total = —+—+—— + — 
7! 5! 21213) 3!3! 


9! 
=—(1+42+210+140) 
7! 
=393 °P, 
5 


20c, x 30с,, + 20c, x 30c,,,,_, 
+......+20с„„ X306; 


Coeff of х5" > (1+x)" (16х)” 


50c,,,,,5m = 2 = 25 


т= 5 


SECTION- С 
00012.00 


Р(х) + f (x42) = 8f (x1) 
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x+2)+ f (x-14) 2 3f (x+3)------ (2) 


( 
f (x)+24+(x+2)+ f (x414) 


= A31 f (x1) f (x3)] 


f (x+6)=-f (x 

f (x+12)=—f (x+6) 
= f (x) 

Period T =12 


74. 00019.00 


75. 00081.00 


Sol. Given 
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OPEN TEST 
JEE (Advanced)-2020 


PAPER - 1 


TEST DATE: 13-09-2020 
Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

• This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Раг is Mathematics. 

• Each Part is further divided into Two Sections: Section-A & Section-C. 


1; Section- A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full M arks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none ofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -1 In all other cases. 


2. Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 


SECTION - A 


(One Options Correct Type) 


(D), out of which ONLY ONE option is correct. 


1. 


A particle moves along a circle of radius R = 10m with retardation so that at any time the modulus 
of tangential acceleration is twice the modulus of normal acceleration. If initial speed of the 
particle is vo = 20m/s. Then the speed of the particle after having covered a distance s = 10m 


would be (take e? = 0.135) 


(A) 1.7 m/s 
(B) 2.7 m/s 
(C) 3.7 m/s 
(D) 4.7 m/s 


A uniform circular ring of mass m = 5 kg and radius 
R = 30 cm is hinged at the point ‘A’ of a stationary 
surface with the line joining point 'A' to the centre 'C' 
of the ring is initially vertical. The ring is also in 
contact with the Plank of mass m = 5 kg at point 'B' 
which is placed on a smooth horizontal surface. 
Initially points ‘A’ and 'B' are almost touching and 
the line AC is vertical and the system is released 
from rest. Then the velocity of the Plank when the 
line AC makes an angle 30? with the horizontal as 
shown will be (there is no friction between the ring 
and the plank and g = 10 m/s?) 


(A) 1 m/s 
(B) 2 m/s 
(C) 3 m/s 
(D) 4 m/s 


A horizontal cylinder is divided into two chambers by a thin smooth 
heat insulating piston of mass 'm' and cross section area 'A' initially. 
When the piston is in equilibrium, pressure of gas in each chamber 
is Po and volumes of the chambers are Vo and 2Vo as shown in the 
figure. The ideal gases in the two chambers are kept at constant 
temperatures Ті and Т2. The piston is slightly displaced from 
equilibrium position and then released. Then the time period of 


small oscillations of the piston is 


mv 

(A) 2л 
(35,342 

(B) m SIND 
V3P5A 

(C) m SING 
\ 2P)A 

mv 

(D) 2л 0 
\ 2Р,А? 


А 


т, В 


30° 30° В 


FLL LLL LS 


Po; Vo Po, 2Vo 


МАХАХХХЛ 
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4. The curved surface of a very long hollow non с, R 
conducting cylinder of radius ‘R’ is uniformally charged 
with surface charge density ‘o’. А non conducting small А 
circular ring of radius ‘a’ and mass ‘m’ having charge Ф 


'q uniformly distributed over its length is placed 
coaxially inside the hollow cylinder at its centre. The 
arrangement is located in a gravity free space. 

If the cylinder is rotated with a constant angular velocity ‘w’ about its axis as shown in the figure. 
Then the angular velocity acquired by the ring is 


4u,qoaR 
m 
2игадсоВ 
m 
соВ 
m 
НодсоВ 
р КДА... Ви eS 
(D) 2m 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. Two small balls 'A' and 'B' of masses 0.3 kg and 0.6 kg respectively 
are rigidly attached to the ends of a light rigid rod of length R2 and 
placed inside a fixed smooth spherical cavity of radius R = 0.5 m with 
the ball 'B' is located at the lowest point of cavity as shown in the 
figure. Then choose the correct option(s) immediately after the rod is 
released from rest. (Take g = 10 m/s?) 


(A) The normal force on the ball ‘A’ due to surface of cavity is 2N. 
(B) The normal force on the ball ‘A’ due to surface of cavity is 4N. 
(C) The normal force on the ball ‘B’ due to surface of cavity is 8N. 
(D) The force acting on the ball ‘B’ due to light rod is 24/2 М. 

6. A particle of mass m - 1 kg is rigidly attached to the 


circumference at point ‘A’ of a uniform circular ring of mass m = 
1kg and radius R = 20 cm placed on a rough inclined plane of 
inclination 0 = 37? as shown in the figure. Then choose the 
correct option(s) just after the ring is released from rest. (there is 
no slipping between the ring and inclined plane and g = 10 m/s?) 


rough 


The frictional force acting on the ring due to inclined plane is 4N. 
The frictional force acting on the ring due to inclined plane is 2N. 
The normal force acting on the ring due to inclined plane is 22 N. 
The normal force acting on the ring due to inclined plane is 11N. 


CEEE 


n 
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7. A uniform solid cylinder of radius R = 10 cm and 
length / = 20 cm is placed coaxially inside а 
stationary cylindrical cavity. The gap between the h | кошш рес ст 
cylinder and the cavity is filled with the viscous 
liquid of viscosity n = 0.07 poise as shown in the 
figure. The cylinder is rotated with a constant 
angular velocity = 50 rad/s about its vertical axis. 
Then choose the correct option(s). (Given h = 1 
mm, d = 0.5 mm) 


£=20cm 


Ян 


(A) The net torque of viscous force acting on the cylinder is 0.935 N-m. 
(B) The net torque of viscous force acting on the cylinder is 0.880 N-m. 
(C) The power developed due to viscous force acting on the cylinder is 42.50 Watt. 
(D) The power developed due to viscous force acting on the cylinder is 46.75 Watt. 
8. In the arrangement shown in the figure, a 
reflector is moving towards right with a Vr 
velocity vr = 20 m/s. Source and detector "E mS 


are moving towards each other with the 


velocities vs = 30 m/s and vp = 10 m/s Vs Vp 
ы”. ы ее, же 
velocity о = 10 m/s towards the reflector. 

The frequency of sound emitted by the 

source is f = 527 Hz and the velocity of 

sound with respect to air is v = 330 m/s. 


Then choose the correct option(s). 


Reflector 
(A) The frequency of the reflected wave received by the detector is 595 Hz 
(B) The frequency of the reflected wave received by the detector is 496 Hz 
(C) The wavelength of the reflected wave received by the detector is 5 meter. 
(D) The wavelength of the reflected wave received by the detector is ЕЗ meter. 


a 
9. A hemisphere of radius 2 and made up of a material 


of variable refractive index is placed with its base 
centre ‘O’ at the origin as shown in the figure. The 
refractive index of the material of the hemisphere varies 


as u= 55) A ray of light is incident at the point 'O' 
а-х 
at an angle 0(-0) with the normal in the x-y plane and it 


comes out through a point 'P' on its curved surface. 
Then choose the correct option(s). 


air 


(A) The equation of trajectory of ray of light inside the hemisphere is y = ү2ах – x? 
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(B) The equation of trajectory of ray of light inside the hemisphere is y = yax -4x? 
(C) Тһехапау coordinates of point Р” are (5. 2 1 5 | 


(D) The x and y coordinates of point Р” are E 2 15 | 


Two conducting spheres А апа B of radius R and 2R are connected by a thin conducting wire. 
The conducting sphere ‘B’ is surrounded by a grounded thin concentric conducting shell ‘C’ with 


radius (ша). The connecting wire between the spheres А and В is not touching the thin shell 
‘C’. If conducting sphere ‘B’ is given a charge ‘Q’ and the separation between the spheres A and 


B is much larger than their radii. Then choose the correct option(s). 
с 


(А) The charge appearing on the conducting sphere ‘A’ is = 


(B) The charge appearing on the conducting sphere ‘A’ is A 


(C) The charge appearing on the conducting sphere 'B' is E : 
| тн. 2000 
(D) The charge appearing on the conducting sphere 'B' is 2017 


A block ‘A’ of mass 4m is placed on the block ‘B’ of same mass 
4m which is placed on a rough horizontal surface with 
coefficient of friction u2 = 0.2. The coefficient of friction between 
the blocks is ил = 0.4. A ball of mass m moving with a velocity 
Vo = 10 m/s collides with the block ‘A’ at an angle 0 = 37? with 
the normal to the surface as shown and gets stuck to it. Then 
choose the correct option(s). 


The velocity of block ‘A’ just after collision is 0.56 m/s. 
The velocity of block ‘A’ just after collision is 0.28 m/s. 
The velocity of block ‘B’ just after collision is 0.40 m/s. 
The velocity of block ‘B’ just after collision is 0.20 m/s. 


BOBS 
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12. 


A circuit consists of two inductors ‘A’ and ‘B’ of inductances 1 2 
L апа 3L respectively and capacitor of capacitance “С” as SN | 
shown іп the figure. Тһе emf of battery is = and its internal EIL. ms 


resistance 'r'. Initially the switch was in position ‘1’ for a 
long time and then it is shifted to position ‘2’. Then choose 
the correct option(s). 


€r L 3L 


(A) The maximum charge on the capacitor is Е 
(В) The maximum charge on the capacitor is 2, LC 
(C) The maximum current through the inductor 'B' is 5 


3 
(D) The maximum current through the inductor ‘B’ is = 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


A thin uniform square plate of side a = 1m and mass M = 2kg can freely A 
rotate about a stationary vertical axis AB coinciding with one of its 


sides. A small ball of mass m = 0.5 kg moving with a horizontal velocity : 
vo = 6 m/s at right angle to the plate я ааа е 243 -3 Р |, 
plate which is located at a distance = oni the vertical axis AB as | х 

а 


shown in the figure. Find the horizontal component of the resultant force 
(in Newton) that will be exerted by the axis AB on the plate after 
collision. B 


A thin convex lens of focal length 50 cm is cut into three parts A, B and C by the planes parallel to 
its optic axis. The thickness of the middle layer C is 9 mm. The middle layer is now removed and 
the two parts A and B are stuck together. Then the part C is also placed in contact of this lens 
symmetrically as shown in the figure. Now, a point object ‘O’ is placed at a distance 100 cm left 
on the optic axis of the part C. Find the distance (in mm) between the two images formed by the 
parts A and B. 


A glass sphere of volume V = 500 cm? is placed іп a vessel filled with <— а 
water A side wall of the vessel is inclined at an angle Ө = 37? with the |---------- 
horizontal bottom of the vessel. The container is moving with a uniform 

leftward acceleration a = 6 m/s?. The density of the glass is p = 2500 
kg/m? and the density of water is pw = 1000 kg/m? апа g = 10 m/s?. 
Find the normal force (in newton) between the bottom of the vessel 
and the glass sphere. 


НИМНИННЫ 


тт 
|! 
! 

! 


T 
п 
! 
! 
! 
! 
! 
! 
! 
! 
Ф 
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16. In the circuit shown, the power dissipated in the R 
resistances R and 3R at an instant after the switch is | 
closed are 16 W and 3W respectively. Find the rate of 
increase in the energy stored in the capacitor at this = 2 e| 


instant (in watt). 


17. In the ac circuit shown in the figure, XL = 8 О, Xc= 4 Q апа R = X. 
60. The rms voltage of ac source is 150 V. Find the rms current R 
(in ampere) through the inductor. 4 
|| 
он 
150 У 


18. Consider the following nuclear fusion reaction 
?2H 42H 52 H4ÍP 
Assume binding energy per nucleon of deuterium and tritium are 1 MeV and 2.80 MeV 
respectively. Neglect the kinetic energy of the nuclei before the fusion. Find the kinetic energy (in 
MeV) of the tritium produced in the above nuclear reaction. 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. Identify the compound which differ in its colour from rest of the three: 
(A) Potassium hexanitritocobaltate(III) 
(B) Tetraamminecopper(ll) sulphate 
(C) Ferric ferrocyanide 
(D) Hexaamminenickel(ll) chloride 


20. Identify the only INCORRECT' statement among the following: 
(A) In general, all stereospecific reactions are stereoselective but the reverse is not 
necessarily true. 
(B) A free radical can be generated at bridge head position. 
(C) During hydrogenation of olefins by Wilkinson's catalyst conjugated double bond is 
preferred over a non-conjugated double bond. 


(D) Singlet carbene (:СО,)ь more stable than triplet carbene (:00,) 


21. Consider the following molecule 
УА 
НО 
Тһе number of stereocentres and stereoisomers respectively of the above molecule are: 
(A) 8, 29 
(B) 9, 29 
(C) 16,2" 
(D) 10, 2° 
22. In a sample of H-atoms, all atoms are initially in their 4 excited state and now these atoms are 


allowed to de-excite to the ground state. Now, choose the only INCORRCT statement of the 

following: (Assume multiple excitation of atoms is not allowed) 

(A) If the sample contains only two H-atoms, then a maximum of six distinct spectral lines 
can be observed in its emissions spectrum. 

(B) Minimum five hydrogen atoms, the sample should contain in order to show all possible 
spectral lines in its emission spectrum 


(C) If the sample contains 8 H-atoms, then maximum number of 10 spectral lines can be 
observed, in its emission spectrum 
(D) If the sample contains minimum 6 H-atoms, then a maximum of 10 spectral lines can be 


observed in its emission spectrum. 
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(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


During an adiabatic reversible expansion, a gas obeys VT? = constant. The gas may be: 


(A) | О» 
(B Os 
(C) He 
(D 50: 


Following two equilibria are established on mixing two gases A» and C. 


(i) ЗА, (g) — 4A, (9), K, =1.6 atm? 
(7 ^ Aj(g)-C(g)—— A,C (9) 


Аг апа С are mixed in 2 : 1 molar ratio in seal container at a constant temperature. If the total 
pressure of the reaction mixture is given to be 1.4 atm and partial pressure of As to be 0.2 atm at 
equilibrium, then identify the correct statement(s) of the following: 

(A) Equilibrium partial pressure of A2 (g) is 0.5 atm. 

(B) Equilibrium partial pressure of ‘C’ is 0.4 atm 

(C) Equilbirium partial pressure of A2C (g) is 0.3 atm 

(D) Кр of reaction (ii) is 1.5 айт”! 


Consider the structure of two compounds P and Q: 
CH3 


COOH 
НС 
Вг we 
(P) (Q) 
Which of the following statement(s) is/are correct regarding P and Q? 
(A) P is chiral 


(B) Q is chiral 
(C) In 'Q' nitrogen inversion is prevented 
(D) ‘P’ exists as two pair of enantiomers 


A mixture containing acetone and its next two homologues are heated with hydroxyl amine in 
presence of catalytic amount of sulphuric acid. Choose the correct statement(s) regarding this 
reaction from the options given below: 

(A) It is a nucleophilic addition reaction. 

(B) It is a condensation reaction. 

(C) Attack of H* ion is the slow step in this reaction. 

(D) A mixture of eight oximes will be produced in this reaction. 
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27. A transient blue/violet colouration may be obtained by mixing 


(A) Ма,5,О; and Ғе” (acidified) 


(B) Na,S,O, and Ғе?” (neutral) 
(C) KI + F2 
(D FeSO, +K,| Fe(CN), | 


28. A weak acid is titrated against a strong base and the volume (V) of titrant added, is plotted 
against pH as shown below: 


pH (Figure not to scale) 


0 Vi Vo 


Volume (V) 
Which of the following statement(s) regarding above titration is/are correct? 
(A) The substance in beaker is a solution of a weak dibasic acid. 
(B) V2 = 2\/1. 
V 


(C) The pH corresponding to (% corresponds to рк, of the weak dibasic acid being 


titrated. 
(D) The pH corresponding to eJ corresponds to рк, of the weak dibasic acid to be 


titrated. 


29.  [X]+H,O,+H*——> [Y] -Н,О 

(Blue colour) 

[Y]+H*'——> [2] -М1-Н,О 
(Green soln) 


Now, identify the correct statement(s) regarding above sequence of reactions: 
(A) ‘X’ may be K2CrO« or K2Cr207. 


(B) 'Y' is CrOs. 
(C) Green colour of (Z) is due to the presence of Cr?*. 
(D) Gas (M) is O2. 
30. A crystalline cubic solid is made up of atoms A, B, C and D such that atoms 'A' are present at 


each of the corner, 'B' atoms at each of face centre, 'C' atoms in each of octahedral void and 'D' 
atoms in each of the tetrahedral voids of the unit cell. Now choose the correct statement(s) 
regarding the above solid. 

(Atoms from the lattice sites of the unit cell have to removed completely and not partially) 


(A) If all atoms lying along or inside one of the octant are removed, then the formula of 
resulting solid would be A7BieC12Dse. 

(B) If all atoms lying along one of the C4— axis of symmetry are removed, then the formula of 
the resulting solid would be АВ2С3 в. 

(C) If all atoms lying along one of the Cs — axis of symmetry are removed, then the formula of 
resulting solid would be AB4C4Das. 

(D) If all the atoms lying along one of the C2 — axis of symmetry are removed, then the 


formula of resulting solid would be A2BeCsDte. 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


The collision frequency of a sample of an ideal gas molecules is defined as the ratio of the 
average speed of gas molecule to their mean free path. So, if the pressure and temperature of 
the gas molecules is made 8 times of its initial pressure and temperature, then ratio of new 


collision frequency to that of original collision frequency will be (given 4/2 = 1.41, /3 = 1.73) 
The mechanism of the reaction, д —— c is given below: 

A=—B(fast) 

B—>C(slow) 


By using steady state approximation, the rate law of the above reaction is given by 

r=k[A] 

Where k is the rate constant of the overall reaction (А ——— с). 

So, if к, = 2 sec™, k, = 0.4 вес”, апак, = 0.1 sec”, the value of ‘kK’ will be (in units of sec”) 


(Major) (“100%) 
(А) 


Now, let, the degree of unsaturation of (B) = x 
the degree of unsaturation of (C) = y 

Total number of stereoisomers of (B) 2 2 
Total number of stereoisomers of (C) = m 


1 
Then, calculate the value of s ) 
(1--2) 


lodine reacts with ozone gas to form a dark yellow solid (X). Let, the number of lone - pair of 
electrons in un-ionised form of (X) be m, number of lone pair of electrons in the anionic moiety of 
(X) be 'n' and the positive charge on the cationic moiety of (X) be 'p' units. Then the value of 


The ratio of the sum of number of resonating structures and number of plane of symmetry in the 
anionic moiety of gypsum to the number of resonating structures in the anionic moiety of calcium 
phosphate is... 


Ferric sulphide reacts with oxygen gas to produce ferrous sulphate and sulphur dioxide. The 
gram equivalent weight of ferric sulphide in the above reaction is: 
(Atomic weight : Fe = 56, S = 32) 
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Mathematics PART - Ill 


SECTION – A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


If z = x + iy, xy eR, i= 4-1, such that |z| = 1, then the maximum value of |z? — z + 2| is? 
A) 2 
(B) 4 
(C) 417 
(D мз 
If Ei, E2, Es, ..... , E12 are distinct numbered edges of a cube, then the number of unordered pairs 
(Ei, E) where 1 <i, j x 12 that determine a plane is? 
(A) 38 
(B) 42 
(C) 36 
(D) 12 
1000 1000 (~ 
If 1+—= —— , Where р, q are coprime, then p + q is equal to? 
: 2, хє р, q р p+qiseq 
(A) 3020 
(B) 1510 
(C) 2021 
(D) 2019 
л/4 t 2 
If |= [ - EIE dx , then value of | is? 
3 X +іап“ х -2xtanx – Зх + Зїапх + 2 
(А) M 2 
2 
(B) (16-2 
12-т 
(C) п|! 6 28 
12-тл 
(б) zi 2 
2 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


If PQRS is а tetrahedron such that PG =p, PR=q, PS-r, р -43, 4-2, l= 35, 
p-q=2, q-r=-1 and r.p = -1, then? 

(A) volume of tetrahedron is 1 unit® 

(B) length of altitude from vertex S to the opposite face is 2% unit 
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43. 
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45. 
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1 
(С) volume of tetrahedron is > unit? 


(D) length of altitude from vertex S to the opposite face is 3/2 unit 


Let w= -у+ px and S denote the set of all the complex numbers in the Argand plane of the 
form a + ро+ co?, where a, b, c e (0, 1]? 
(A) length of perimeter of region traced by S is /3 x unit 


343 


(B) area of region traced by S is EE unit? 


(C) length of perimeter of region traced by S is 6 unit 


m3 


(D) area of region traced by S is E unit? 


If An is the number of sequences of 05 and 15 of length n that begin with a 0, end with a 0, 
contain no two consecutive 0’s and contain no three consecutive 1’s, then? 


(A) As = 1 
(В) А = 2 
(С) A10 = As + Ag 
(D) A11 = As + Ag 


There are 17 identical red balls and 10 identical white balls be distributed among 4 distinct boxes, 

then which of the following is/are CORRECT? 

(A) number of ways such that number of red balls is greater then number of white balls in 
each box is °c, . 13C, 

(B) number of way such that number of red balls is greater than the number of white balls in 
each box is °c, . 20С, 

(C) number of ways such that exactly 2 boxes have red balls is ^c, х 16C; x '?c, 

(D) number of ways such that exactly 3 boxes have white balls and each box has different 
number of white balls is ^c, x 3!x ?9c, x “с, 


Let an and bn be the sequence of real numbers such that (2 + i)" = an + bii, for all integers n > 0 
where i = 4/-1 , then? 


Сар 7 
(A) LES 
207 16 


Сар 1 
(B) ae 20 
2 


2 
О 


2 р 

п-0 

о „2 2 
а--р 

(б) > m n 


n=0 


0 
SUM 
20 

2 

8 


Let S, =a‘ + p* + у“, where a, В, y are the roots of the equation x? — 5x? + 8x — 13 = 0, then? 


(A) So + Sı + S2 = 17 
(B) So — Sı + S2=7 
(С) if S4 = aSs + bS2 + CS1, thena+b+c=10 
(D) if S42 а5з + bS2 + с51, thena—b+c=10 
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47. If P(x) = x? + ах“ + bx? + cx? + dx — 32 (where a, b, c d є R) has the property that whenever г is a 


„2T 
root of P(x) so is rw (where o = e3 ), then? 
(A) the value of a can be —4 
the value of b can be 4 
) the value of a can be 2 
) the value of P(2) can be -7 


48. Given a nine-sided regular polygon whose vertices are А: A» As Ал ..... Ag. Let S = (Ai, As, ..... А 

Ag}, then which of the following is/are correct? 

(A) Number of distinct isosceles triangles, all of whose vertices belong to the set S is 30 

(B) Number of distinct equilateral triangles, at least two of whose vertices belong to the set S 
is 72 

(C) Number of distinct isosceles triangles, all of whose vertices belong to the set S is 33 

(D) Number of distinct equilateral triangles, at least two of whose vertices belong to the set S 
is 66 


SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


C NON ab(3a+c) 
49. The value of 600 is? 
222 P(e sb) b+ oe +a) 

50. Let a, b, сє Rand a? + b? + c? = 1, then the maximum value of |a — b| + |b — c| + |c — al is? 
51. 1612-1211 then the value of (2° +z? 425 4.00.4 zy LN NE =| is equal to? 
49 51825228 12 
52. The area of region traced by the point Р(х, у) in Cartesian plane which satisfies the inequation 


sin? xx + sin? ny > 1, if x, y e [-1, 1] is? 


53. Let f(x) be a third degree polynomial with real coefficients satisfying the equation 
СО = |f(2)| = |f(3)| = |f(5)| = (6) = |f(7)| = 12, then the value of |f(0)| is? 


n (r34 зг) 


54. If P(n) = , then value of lim P(n) is, (n є №)? 
noo 


ra f 
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SECTION-A 


1. B 
Sol. Given |a: = 2|аг| 
—at = 2an 


_20 
When s = 10 т, v =20e 10 = 20e? = 20x0.135 = 2.7 m/s 
V=2.7 m/s 
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2. A 
Sol.  vcos30?- oR4/3 cos 60? m, R 
var (i) 


Now, using conservation of energy 


mgR(1- sin 30°) = 5 х2тн?ое rim? 


A 2 30? 309 B 
mgR = СЕ: @ тү” 
2 2 т 
= gR = Зу? 
2L эс [gR _ [10x03 _ sing 
3 3 
3. B 
Sol. Since the ideal gas in each chamber undergoes an isothermal И 
ргосеѕѕ й 
Po, Vo / Po, 2У, 
ар (P / 
dv (v 2 
— 
dP = Б x 
V 


When the piston is slightly displaced from equilibrium position by a distance ‘x’ the net restoring 
force acting on the piston is 


P 2 
Now, ake =F > Ue ЕЕ: = E р 
t 


а? dt? 2V) dt? 2mv, 
' \ 2ту, 
2.Тіте period, T = 2x 5 
ЗР,А 
4. D 
бар фе Au сөн) 
2n T 
The magnetic field produced inside the long hollow cylinder 
| 
ga. ui gooR 
ё 
[аваат = та?о, 
да 208 = таѓо 
2 
a8 = та? ос 
В q НофдооН 
00 е an ee = 992-9 ——— 


2m 
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Sol. 


Sol. 


A, C, D 
ma = т = 0.3 kg 
тв = 2m = 0.6 kg 
Е 

№, = 2mg + — i 
F z 
—= = 2та ..(ii 
um (ii) 

F " 
N5 S . (iii) 


F 
mg-—— = та 
8-5 
From (ii) and (iv) 
mg = 3ma > а = 9/3 


from (ii), == та = ang -2 


42 
S F=2V2N 
F 
"No2—-2N- № = 2N 
Pa 
F 2та 8т0 
From (i) №, = 2mg + — = 2mg+ ——~ = —— = 8 № 
(i) N, 9%-5 9%-- 3 
=> Ni=8N 


B, D 
For pure rolling motion, a= aR 


2mgcos0x 2+ 2mgsin0 xR = 4mR?a 


mg(cos Ө + 2 sin Ө) = 4maR 
g(cos 37? + 2 sin 37°) = 40А 


8 +252.) аа 
5 5 


0 
20-4оВ == 
g «В = а OR 
а= аА = 9/2 
Now, 2mg sin 0 — fs = 2ma 
бТӨ ото =. 4, = 879 _mg = ™9 2м 
5 2 5 5 


Also, 2mg cos 6-М- та 


8mg , mg 
5 2 
-2 y -8m9 mo ig 
5 2 10 
N=11N 
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AES m: A 


fs Ay "X : 
»má cos} 2mg sin Ө 
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7. A, D 
Sol. The net torque of viscous force acting on the 
cylinder, 
R 


с 

<--> 
1717 
hr 

П 
1 

1 
1 
| 

1 
1 
! 

П 

1 
Ч 
1 
! 

1 
П 

1 
1 

1 
1 
ИИ 
nn 


or oR 
т= аз 


_ mRto | 2mmR lo _ ШЕ r3 
2h d 

жа Puig (фе + A 0 

7 0.2 0.05 
t = 22 x 10° х 850 x 50 = 0.935 N-m 
Power developed by the viscous force acting on 
the cylinder 
P = то = 0.935 x 50 = 46.75 Watt 
P = 46.75 Watt 


£=20cm 


Js 


8. B,C 
Sol. The frequency received by the reflector is 


= Vy 
TEL A 
V+W-V; 


The frequency of the reflected wave O— тэн 2—0 TC. 
received by the detector is 

V-W-V 
(cos) 

V-W+V, 


--(У-М-У | Улч-ч, |, 
5 v-w+v, Д v+w-v, Reflector 


- { 3380-10-10 \/ 330+10—-20 

330 -10 +20 / 330-10-30 
t, - [319 || 320, 557 = 496 Hz 

340 J| 310 
The wavelength of the reflected wave 
received by the detector is 
iE v-Ww-vp 330-10-10 -m 
f; 496 8 


| 


9. A, С 
Sol. ЗУ Liani 


Now using snell’s law 
1 x sin 90° = р sini 


"MS | ES 
sini = — = 
a 
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10. 
Sol. 


11. 


Sol. 
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о У2ах-х 
a? 
Also, y? + x? ium ...(iii) 


Solving (ii) and (iii) we get 
2 


a a a 
2ax = —> х= — andy = =ү15 
dc cem 8 y 4715 


The x and y coordinates of point 'P' are ( 


а а 

8” 8715) 

A, D 

Ci = 4neor1 = 4neoR 

_ 4л 4п=0482 
а R/50 

If charges appearing on the conducting spheres ‘A’ and ‘В’ are qi and а> respectively. 

Ч, _ C,  4n&R 

д; Cy 800леВ 


C, = 800neoR 


E 


9% 200 
=> qe = 200 qı ...(i) 
Now, qi + 42 = О 
qı + 200g: = О 


[Nat -8т 


Impulse due to friction on the block ‘A’ am A Ma 


J, = i Naot = 0.4 x8m =3.2m ...(i) J Т 


Ji = 6m – 5mva 
3.2 m= бт - 5mva 
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12. 


Sol. 


=> УА -58 -0.56 mis 


І N,dt = 8m 
J2 м; 

Impulse due to friction of horizontal surface on the block ‘B’ 

J2 = р [№ =0.2x8 m = 1.6m ....(ii) 

Now, Ji — J2 = 4mva 


=> 4mve = 1.6m 
=> ув = 0.40 m/s 


lı — lo = -3l2 

h 3le= lo ...(i) 

1-із-і  ...(i) 

When the charge on the capacitor is maximum, | = 0 
н = l2 .. (iii) 
From equation (1) and (iii) 

lo 


Ale = | | lo and | 
= => =o = — 
2= lo 2 4 174 


1 1 „т d 
LI- (L+3L)| 2 = так 
Now, 20—21 (% 2C 


Lig E u$ ЕЭ daa: 


4 C 


3L 5 x lo © 
== Б dme esu chi - noe 
Now, when the current through the inductor ‘B’ is maximum, q = 0 
Lu з lese 
6 = —LIf +—3Ll 
"ENS QI Dee 


2 = 2 +38 
=> 12-12 = 38 

2 
(Ip (S5) 235 
>lo+ h= 12 


l-h=lo ...(iv) 
Solving equation (i) and (iv) we get 


4l2 = 2l > l2 = lo/2 = Č 
2r 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


13. 
Sol. 


14. 
Sol. 


15. 
Sol. 
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SECTION - C 


00020.25 
Let the ball rebounds with a velocity 'v' after collision. 
Using conservation of angular momentum about the axis AB. 


2a | Ma? mv2a 


mVo о 
3 3 3 
т2а уус Ма? 2 
877% 3 
уо +У= 2 оа (0) 
ЗЭ а (i) 


Solving (i) and (ii) 
Vo + V = ЗУо- Зу 
Ду = 2vo > V = Vo/2 = З m/s 
eiae - 4.5 rad/s 
2а 2х1 
Horizontal component of the resultant force that will be exerted by the axis АВ on the plate after 
the collision 


F, = Mo? 3 =2х4.5х4.5х- =20.25N 
Fx = 20.25 М 


> 0 


00006.00 

The image | of point object ‘O’ formed by 
the part ‘C’ is at a distance 100 cm right on 
the optic axis of the lens part ‘C’. 


Now, 
1_1_1 
v u f 
ктк Я 
v 100 50 
100 
V =+——cm 
3 
у 1 
m = — = +— 
u 3 


"їе distance between the two images 
formed by the parts A and B 
d = 3 mm + 3mm = 6mm 


00013.50 

Ne sin 0 2 (p — pw)Va ...(i) 

Мі = № cos + (p – pw)Vg AN 

Ni = (p — pw) Va cot Ө + (p — ра) Vg 

№ = (p - pv) V (9 + a cot 0) ou (р - p) Va 


4 
Мі = (2500 - 1000) x 0.5 x 10410462) 


= 1500 x 0.5 x 10 х 18 TY 
Ni = 13.50 newton P – pw)Vg 
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16. 
Sol. 


17. 
Sol. 


00009.00 

R =16 ...(i) 
i3R -3 

В =1 ...(ii) 
From (i) and (ii) 

2 

Le = 4i2 ` 


2 
lo 


Energy stored in the capacitor at this instant 


u- 
2C 
dU qdq , э „м 
— =—— = (in 3R)(i, –і 
at cd e i) 
= (i, 3R)3i, = 928 = 9 x1- 9 watt 
E: ээ = 9 watt 
dt 
00015.00 
Zi = Xii = 8i X. 
Z2 = —Xci = -4i R 000007 
dod уч р. ү шилий” 
Z Z Z, 8i 4d 8 4 11 
11 8 ii 
о 27-7 -8 (2 
i 

Net impedance of the circuit sni 
Z-R- Bi 
Z-6 - 8i 
[2| = \(6)* «(8^ -100 
rms current through the soruce, I... = n - 183 15А 

Vims 
rms current through X, = T^ 

Vims 
rms current through Хс = 1 
Now Vims A Vims =15 

5 4 8 


V, 
E Ud Vims = 120 Volt 


V 
-. rms current through X. = xx -15A 
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18. 


Sol. 


00001.10 

?2H 4? H O3 H «]P 

Using momentum conservation 

P,+P, =0 

P, =-P, 

Р? =P? 

2miki = 2mzke 

3ki = К 4440) 

Або, 

ki+ke=8.4-4 

ki + k2 = 4.4. 

solving (i) and (ii) we get 

4ki = 4.4. 

ki = 1.1 MeV and k2 = 3.3 MeV 

kinetic energy of the tritium, ki = 1.1 MeV 
kinetic energy of the proton, k» = 3.3 MeV 


9 


AITS-OT (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


...(ii) 
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Chemistry PART - II 
SECTION – A 
19. A 
Sol. (A) is yellow while (B), (C) and (D) all are blue. 
20. C 
Sol. 
29 
apa 
So, A non-conjugated double bond is reduced more easily than a conjugated double bond by 
Wilkinson’s catalyst. 
21. D 
Sol. H * 
HOC 
Where (*) represents a stereocentre. 
So, total number of stereoisomers = 2°. 
22. B 
Sol. A minimum of 6-H-atoms should be present in the sample, so that all the 10 spectral lines can be 
observed. 
23. B, D 
Sol. For an adiabatic expansion, 
ТхУ” =Constant(K) 
на 1 
Or Vx T*' =(К)х-1 = Constant 
1 4 
S,—=3 <=> 
ү-1 3 
So, gas must be non-linear polyatomic. 
24. А,В, C, D 
Sol. (i) ЗА, (9)—=А, (9) 
Р 0.2 
„=1.6=——®—=—>Р„ =3/—— =0.5 atm 
* 1.6 
(Pas) 
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25 


Sol. 


26 


Sol. 


27. 


Sol. 


28. 


Sol. 
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Also, pressure of A» used for the formation of Ae = 0.6 atm. 
A.(g)* С(0)--А,С(в) 


(i) at t=0 2P Р 0 
Ateqbm: | (2P-p-0.6) (P-p) p 
ЗА, (9) =A, (9) 
Also, for att = 0 2P 0 
Ategbm: (2Р-р-0.6) 0.2 


Since, Р, at equilibrium is 0.5 atm for simultaneous equilibria 
Also, Pa, +P, £P, c +Pa, 


-(2Р-р-0.6)-(Р-р)-р--0.2-1.4 


P = 0.7 atm 

Now, 2P —p—0.6 = 0.5 
14-р-0.6-0.5 
р = 0.3 atm 


So, Р, = 0.5 atm, P, = 0.7-0.3 = 0.4 atm, P, - 0.3 atm 
Also, A, (9) - C(g) ——A;C(g) 
E Гоо 0.3 


К =——~_ =1.5 atm” 
> Б, xP, 05x04 


А,В,С 

Although ‘P’ exhibits four stereocentres, yet it exists only as one pair of enantiomers (due to 
increased symmetry) 

In compound ‘Q’, the N-atom is at bridge head position, therefore, nitrogen inversion does not 
occur. 

So, ‘Q’ is chiral. 


А, B, D 
Acetone and its next two homologues (2-butanone, 2-pentanone, 3-pentanone and isopropyl 
methyl ketone) reacts with hydroxyl amine to produce a total of eight oximes. 


B,C 
28,0; + Ғе” —o|Fe(S,0), | ——52Fe^ «Sof 
| шш ey 


neutral 1 
(neutral) Violet complex (Colourless) 
Б, + ӘКІ —>2KF+ шу E 

(excess) (Violet) (Brown) 


Ғе «[Fe(CN), |] ——>Fe[Fe(CN), | 


Turnbull's blue 
Permanent colour 


A, B, C, D 
Н,А + ОН" > НА +Н,О 
НА” + ОН" > A*- +H,O 
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At first equivalent point, volume of base used is Vi and at second equivalence point, it is V2. So, 
№ = 2Vi. 


3V 
When, V = EC conc. of НА” and А? will be equal and a buffer will be formed, so, pH - рК... 


ү 
Also, when V = 3: first buffer will be formed containing H2A and A in equal concentration. 


SO, pH = рк, - 

29. A, C, D 

Sol | CrOZ or CO? +Н,О, +H* ——>CrO,+H,O 
— ——— 


(9 (Y) 


CrO, -H' —o Сг +0, (g)+H,O 
(Green Ын M) 


30. B, C, D 

Sol. Option B: Formula of solid would be AB2CsDe 
Option C: Formula of solid would be AB4C4De 
Option A: Formula of solid would be A2BeCsD:e 


SECTION - C 


31. 00002.82 

1 
Sol. Mean free path (X) = ——— 
4 Улам 
Where, d = collision diameter of gas molecules. 
N = Number of gas molecules per unit volume. 


Average speed = SRT, 
nM 


32. 00000.40 
Sol. A=—B(fast) 
B——C(slow) 
By writing steady state approximation for ‘B’ 


45 -& [A]-k, [8]-K [8] =0 


Балы 
Бы (k, +k,) 
Now, rate = к, [B] 


0.4+0.1 0.5 


33. 00002.50 


——— eel 
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Sol. 
(1, a c irani 
H (1 едм.) 
B^ 
1 1 
B ы 
Q' —@—7) 
В 
9BBN (8) 
(В) 
(9BBN = 9-Borabicyclo[3.3.1]nonane.) 
CH 
[rs нас 
LO СНз (B) НаС--СН--СН--СН--СН; 
с=с (Selective hydroboration) | | 
TET Hs cB 
Cis – 4 – methyl 2 - pentene O 
c 100%) 
(C) 
So,x=2,y=2,z=0,m=2 
So, 2751 . 550 
(m+z) 
34. 00002.50 
So. Х= О» (ОТО, ), — °* +105 


unionised form lonised form 


So, т = 23, п= 8 апар = З 
35 00003.00 


Sol. О о 
| 

-0 `o -0< | o^ 
О Ò 


Number of resonating structure of SO? -6 
Number of plane of symmetry іп502 = 6 
Number of resonating structure of PO? = 4 


6+6 
So, ——=3 
4 
36. 00010.40 
Sol. Fe,S, +50, ——> 2Ғе50, + 50, 


So, equivalent weight of Fe2S3 = = = =10.40 9 
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Mathematics PART - Ill 
SECTION - A 
37. D 
So. |3-2-2|2-16х3-4х2-16х + 8, where y? = 1 —x?, x e [+1, 1] 
So, max is 4/13 
38. B 
Sol. Let we can select two edges, from each vertex Е; 
= °C2x 8 = 24 E, 
From each parallel edges = ^C2 x 3 = 18 
Total = 42 Es 
Ев 
E12 
Ен 
39. C 
1000 1000 1000 
p C; 1 2020-1 
Sol. 1+—= С 
q 2.3 2020 7 20206, E 2, 1020 
(pus 2021 p _ 1000 
q 1021 q 1021 
40. C 
л/4 2 1-3 
Sol. = | (sec х-1) ах. Lettanx-x=t> |= | 5 H dx = log, 12) 
o (tanx - x) +3(tanx—x)+2 QU3te2 12-л 
41. В,С 
рр p-q pr 
So. [par] -|àg 44 qr|-9.volume- > unit’, Base area = рх, рх =b a -(р-ау 
rp га гг 
42. B, C 
Sol. Region traced by S is regular hexagon of side length 1 unit 
43. A, B, D 
Sol. Clearly As = 1 with only possibility 01010 and Ae = 2, with 011010 and 010110 only possible 
Now, we have recursive function An = An-2 + An-3 as 0 followed by either 10 or 110 
44. A, D 
Sol. If red balls is more than white balls, number ways = 18C, x °C, 
Number of ways such that white balls in exactly three boxes = 4с, x3!x ??C, х “С, 
45. A, 
oo о Р 00 2 oo 
ЭН ўар 1, | con ee 24| 855) 
7" 7" 
п=0 п=0 п=0 п=0 
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46. 


Sol. 


47 


Sol. 


48 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


53 


Sol. 


54. 


Sol. 


А,В,С 


15 AITS-OT (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


Xo? – 52a? +80 = 39 ; S3 — 5S2 + 8S1 = 39, as So = 3 
So S3 = 552 — 881 + 1350 and S4 = 553 – 852 + 1351 


А,В,С 


The possible of roots сап be either 2, 2, 2, 20, 202 or 2, 2m, 22, 20, 202 


A, D 


Number of isosceles triangle are 30 
Number of equilateral triangles whose at least two of the vertices belongs to set S = 66 


SECTION - C 


о oo 0 


ab(3a+c) 


00011.11 
a=1 b=1 c= 


1 1 1 
N= = 
SÈ] 54 


00002.83 


1 
=> 6N=3 —— 
арын (a+b)(b+c)(c+a) 2.22. 55 


a=1 b=1 c=1 
100 


Let assume a 2 b >с; (la — b| + |b-c| + |c —al)? < 4(a—c)? < 8 > |a -b| + |b-c| + |c—al < 2V2 


00036.00 


2 2 2 
(2° 427° 4.2%" 4 


00002.00 
The area is 2 unit? 


00072.00 


Let f(x) — 12 = 0, has roots 1, 5, 6 with leading coefficients —2 as f(2) – 12 — 24 = —2(1)(-3) (-4) 
So, f(x) = -2(x — 1)(x — 5)(x — 6) + 12 = |f(0)| = 72 
Similarly for f(x) - 12 = 0 with roots 2, 3 and 7 


00010.29 

п (r8 gr) cbr qoe pei i TEES 

H rê -64 Ulla 
Е 2 

So, рп) (^ DE 12 | 1E п +3 
2 (п+1)(п+2) (n41)?4+3 7 

lim P(n) = 2 

noo 7 
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OPEN TEST 
JEE (Advanced)-2020 


PAPER - 2 


TEST DATE: 13-09-2020 


Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

° This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Раг is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 

1; Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which һауе one or 
more than one correct answer. Each question carries +4 marks for all correct answer. 
Full М arks : +4 If only (all) the four option(s) is (are) chosen. 


Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -1 In all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I 6 4, 5 or 6 statements in LIST-Il. The codes 
for Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


2. Section-C (13 - 18,31- 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A soap bubble of radius ‘r’ and wall thickness ‘h’ is made in vacuum by blowing an ideal diatomic 
gas in it. The surface tension of the soap solution is ‘o’ and density of the soap solution is 'p'. 
Assume that the heat capacity of the soap film is much greater than that of the gas in the bubble. 
Then choose the correct option(s). (R = ideal gas constant) 

(A) The molar heat capacity of the gas in the bubble is 4R. 

(B) The molar heat capacity of the gas in the bubble is 3R. 


| hr? 
(C) The time period of small radial oscillations of the soap film is 2л e 


| hr? 
(D) The time period of small radial oscillations of the soap film is 2л ұлын 


Two uncharged thin concentric spherical conducting shells ‘A’ and В” of 
radii R and 3R are connected through a resistance ‘r and switch ‘S’ 
initially opened as shown in the figure. A positive point charge ‘Q’ is 
fixed at a distance 2R from the centre of the shells. At t = 0, the switch 
‘S’ is closed till the steady state is reached. Then choose the correct 
option(s). 


2 
(A) The total heat dissipated in the resistor 'r' is Q 
96neR 
2 
(B) The total heat dissipated in the resistor 'r' is ES E 
192лєс,Н 


(C) The charge on the outer surface of shell ‘A’ after steady state reached is -2 . 


(D) The charge on the outer surface of shell ‘B’ after steady state reached is +Q. 


A uniform circular ring of mass 'm' and radius 'R' is hinged at 
its top point 'O' and suspended in a vertical plane so that it 
can freely rotate about a horizontal axis passing through the 
hinge 'O' as shown in the figure. The bead 'A' is rigidly 
attached to the ring and the bead 'B' can slide without friction 
on the ring. The mass of each bead is 'm'. The system is 
released from rest from the initial position shown in the figure. 
Then choose the correct option(s), immediately after the 
system is released from rest. (Take g = 10 m/s?) 


(A) The acceleration of bead ‘A’ is 22 m/s?. 
(B) The acceleration of bead ‘A’ is 2 m/s?. 

(C) The acceleration of bead 'B' is 2 m/s?. 

(D) The acceleration of bead ‘B’ is 24/26 m/s?. 
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A thin uniform rod AB of mass m = 1kg and length / = 1m is hinged at end "$ 


‘A’. The rod makes an angle 0 = 53? with the vertical axis and it is rotating A 
with a constant angular velocity ‘œw’ about the vertical axis passing through 


end ‘A’ as shown in the figure. Then choose the correct option(s). Ачы 


The angular velocity “о” must be 5 rad/s. 

The angular velocity “о” must be 10 rad/s. 

The net hinge reaction on the rod at end ‘A’ is 10-/2 М. 
The net hinge reaction on the rod at end А is 10 М. 


2121-12-21 


А 
B 
C 
D 


P 


Consider an arrangement of a thin biprism and screen as shown in the figure. The refraction 
angle of the biprism is A = 4? and the refractive index of its material is н = 1.5. The wavelength of 
the monochromatic light emitted by the source ‘S’ is à = 6000 A. Then choose the correct 
option(s). 

screen 


A 


A 


a = 25cm 
) The fringe width of the interference pattern obtained on the screen is 21.5 um. 
(B) The fringe width of the interference pattern obtained on the screen is 43 um. 
(C) If the source ‘S’ is located at large distance from the biprism then the fringe width 
obtained on the screen will be 8.6 um. 
(D) If the source ‘S’ is located at large distance from the biprism then the fringe width 
obtained on the screen will be 17.2 um. 


b = 100cm 


A conducting rod of mass “т” and length '/' is placed 


on a pair of smooth horizontal conducting parallel 

rails connected at one end by an inductor of L 
inductance L and by a capacitor of capacitance ‘C’ at 

the other end as shown in the figure. A uniform m, £ 
vertical magnetic field ‘B’ exists in the region 
perpendicular to the plane of rails. The conductor 
starts from rest at t = 0 from the left end of the rails 
due to constant external horizontal force F = 2mg 
applied to it. Then choose the correct option(s). (Take 


(A) The maximum horizontal displacement of the rod is E 

(B) The maximum horizontal displacement of the rod is € 
Шан 2. Bf 

С The angular frequency of the oscillations of the rod is - 

D The angular frequency of the oscillations of the rod is = 

à i | d v2mL 


ee 
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7. A square loop of side ‘a’ and carrying current ‘I’ 
is placed at a distance d = a from an infinitely 
long straight wire carrying the same current ‘T as 
shown in the figure. The perpendicular bisector 
plane of the square loop contains the long 
straight current carrying wire. Then choose the 
correct options(s). 


(A) The magnitude of force acting on the square loop due to long current carrying wire is 


2,2 
Бл 
(В) The magnitude of force acting on the square loop due to long current carrying wire is 
bol 
Бл 
2 
(С) The torque experienced by the square loop due to long current carrying wire is M 
Tt 
2 
(D) The torque experienced by the square loop due to long current carrying wire is Bora 
т 
8. In the circuit as shown іп the adjoining Cı = 6yF C2 = ЗрҒ 
figure the switch S: is closed at t = 0. After || Ї 
steady state is reached, the switch S» is 
also closed for a long time. Then choose SN 
the correct option(s). —— НИНЕН 
£1 = 100V | Те = 50V 
/ Тез = 80V 


Si 
The heat dissipated in the circuit after the switch 'S2' is closed will be 100 jJ. 
The heat dissipated in the circuit after the switch ‘S? is closed will be 50 pJ. 
The charge flown through the battery e: after closing the switch 'S2' is 20 uC. 
The charge flown through the battery єг after closing the switch ‘S2’ is 10 uC. 


999r 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Two long current carrying thin walled coaxial cylinders are depicted in 51-1 and List-Il gives the 
magnitude of magnetic pressure exerted on the wall of the cylinders. 


List- 1 List- Il 
Р 
| | Р Но 
0) (Р) 32л?а? 
І 
II 21 Но 
(1) о | 4% 
Зи 
Hl 21 R 2 
du (R) 16x/a* 
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3l 9р, 
(S) 327a? 
Hdl? 
(7) 2л?а? 
9ujl* 
ш 16л?а? 
9. Find the correct match for the magnetic pressure exerted on the wall of each inner cylinder. 
(A) (1) > (Q), (II) — (T), (1) — (P), (IV) > (S) 
(B) (1) = (Р), (II) — (Т), (1) — (S), (IV)  (R) 
(C) 0) (9), (II) > (T), (ШІ) 2 (В), (IV) > (S) 
(D) (I) > (P), (I) — (S), (III) > (R), (IV) > (Q) 
10. Find the correct match for the magnetic pressure exerted on the wall of each outer cylinder. 
(A) (1) = (Р), (II)  (Q), (ІІ) > (T), (IV) > (S) 
(B) (1) => (О), (II) — (S), (ІІ) -> (R), (IV) > (U) 
(C) _ (уэ (P), (II) ^ (Q), (IIl) -> (R), (IV) > (U) 
(D (1) > (S), (I) > (Т), (ШІ) 2 (R), (IV) > (P) 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


One mole of an ideal gas is taken through four different cyclic processes as depicted in the List-I 
and List-ll gives the values of total work done and total heat absorbed by the gas during four 
different cyclic processes. 


List- 1 List- Il 


monoatomic gas is taken 
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(1!) (Q) | РУ; 
" 2У, AVo V 
monoatomic gas is taken 
(For the process BC, PV? = constant and 
process CA is an isothermal process) 
(ІІ) (В) | 2P,V,(1 - /n2) 
Diatomic gas is taken 
(For the process AB, PV? = constant and for 
the process CA, PV3 = constant) 
БР,М 
(IV) (S 
2 
" 2Vo aVo V 
Diatomic gas is taken 
(Processes BC and DA are isothermal) 
(T) | 6P,V, 
PV, 
(U) 2 —9— (7 + 4/n2) 


(A) (1) = (5), (II) -> (R), (ІІ) > (P), (IV) (T) 
(B) (0) = (P), (II) 2 (R), (II) > (P), (IV) > (Q) 
(C) 00 > (P), (II) > (Q), (ІІ)  (R), (IV) > (Т) 
(D) (0 = (9), (II) -> (P), (III) — (5), (IV) > (R) 
Find the correct match for the total heat absorbed by the gas during each cyclic process. 
(A) (1) > (Q), (II) ^ (S), (ІІ) — (T), (IV) (P) 
(B) (D (D, (10) + (5), (ІІ) — (Q), (IV) > (R) 
(C) | (D > (D), (II) > (S), (ІІ) > (Т), (IV) > (U) 
(D) (0 = (P) (II) 2 (S), (ІІ) — (А), (IV) > (Q) 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


Three small balls A, B and C of masses m, 2m and 2m 
respectively are placed on a smooth horizontal surface. Balls 
A and B as well as B and C are connected by light 
inextensible strings each of equal length /. The string 


connecting balls A and B is taut. The initial distance between 


the balls B and C is 22 and BC is perpendicular to AB. 


The ball ‘C’ is given a horizontal velocity vo = 20.7 m/s 
parallel to AB as shown in the figure. Find the initial velocity 
(in m/s) of the ball ‘A’. 


A cylinder and a wedge with a vertical face touching each 
other, move along two smooth inclined planes making the 
same angle 0 = 45? with the horizontal as shown in the 
figure. The masses of the cylinder and the wedge are m: = 
5 kg and тг = З kg respectively. There is no friction 
between the cylinder and the wedge. Find the normal force 
(in Newton) acting between the cylinder and the wedge. 
(Take g = 10 m/s?) 


A satellite is projected into space from a point ‘P’ at a distance ‘ro’ Vo 
| zt | ОМ Р Ka 
from the centre of the earth with an initial velocity Vo = Em at an 23 
0 


angle a = 37° with the horizontal at point Р” as shown in the figure. 
It is found that the satellite is propelled into an elliptical orbit. Find 
the eccentricity of the elliptical orbit. 


Two wires of same length / = 1 т and same cross-sectional 


/ 
f 
area A = 10 тт? are welded together and their ends аге А? 
rigidly clamped between two walls as shown in the figure. ; 
Given 2 
ол = 2х 10°C", Үз = 1 х 101° N/m?, u = 0.4 kg/m 

az = 1 x 10°C", Үә = 2 x 101° N/m?, рг = 0.1 kg/m 

The tension in the wires is produced by reducing the temperature of system by 20?C. Find the 
first overtone frequency (in Hz) of transverse vibration of the system with joint 'O' as a node. 
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A metallic surface is illuminated alternatively with electromagnetic radiations of wavelengths 
4500 A? and 6000 А2. It is observed that the maximum speeds of the photoelectrons emitted 


under these illuminations are in the ratio 2 :1. Find the work function (in eV) of the metal. (Take 
ПС = 1242 eV-nm) 


The pitch of a screw gauge is 1 mm and its circular scale is divided into 100 divisions. When 
nothing is placed between its studs, the zero of the circular scale lies 6 divisions below the 
reference line. When а wire is placed between its studs, the main scale reading is 2 mm and 56" 
division of circular scale coincides with the reference line of the main scale. The length of wire is 
8.68 cm. Find the curved surface area (in cm?) of the wire in true significant figures. 
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Chemistry PART - Il 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. Identify the complex(es) in which C — O bond length is less than the C — O bond length in 


Fe(CO)s: 
(A) [Cr(CO)g] 
(B) [Cr(NH3)(CO)s] 
(C) [Cr(NH3)2(CO)a4] 
(D) [Cr(NH3)s(CO)3] 
20. Identify the reaction(s) with their correct major product? 
(A) О 


2 (i) ОН-/А 

+CH, -CH = O— qv eit coy,0, CHCOONa, CHCOOH > d 
(її) Conc. H3PO4/A 

HC= 


О 
(В) OH 
—~o Ши ЦЭ iri a 
B H 17665092 Citric acid 
OH 
(©) OH 
OH C H SO. 
onc. H»SO4 
д7 220 


р 
= 750 (i) Ph5P-CH-CH-PPh 
O (ii) H2 ЇЕ eqvt.),low штээ CHO 
22 (iii О,/20/Н,О 


(iv)OH-/^ 
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АСіз is an unstable compound and gradually changing into A2Os by its reaction with atmospheric 
oxygen, according to the following partial reaction: 

2ACI, ——> A,0, 

The above reaction follows second order kinetics. The reaction is started by taking 1 mole of ACls 
in a container of volume 1 L and allowed to stand for some time. After 10 min, the reaction 
mixture requires 250 mL of 0.8 М acidified KMnO4 solution; where АС is oxidized into AO; and 
assume AzOs do not react with KMnO1. Now, choose the correct statement(s) of the following: 

(A) Half-life time of the reaction is 10 minutes. 

(B) Rate constant of the reaction is 0.05 /тоГ min ' . 

(C) Rate constant of the reaction is 0.10 /тоГ тіп”. 

(D) After 20 mins from the start, 33.33% of ACls is left unreacted. 


100 ml of 0.1 М aqueous solution of sodium phosphate is titrated using 0.1 M HCI. Now, choose 
the correct statement(s) of the following: 


(For НэРОг: K, -10%Қ =10° апак, =10 at 25°C) 


(A) The pH of the solution is 13 at 25°C, when the titre value is 50 mL. 
(B) pH of the solution is 10.5 at 25°C, when the titre value is 100 mL. 
(C) pH of the solution is 8 at 25°C, when the titre value is 150 mL. 

(D) pH of the solution is 3 at 25°C, when the titre value is 200 mL. 


Choose the correct statement(s) among the following: 


(A) When ideal gases are mixed isothermally, the entropy of mixing is always positive. 
(B) At equilibrium state, chemical potential of a species is the same in all the phases of the 

system. 
(C) A reversible adiabatic process is always isoentropic. 
(D) When a gas is allowed to expand, the maximum work is obtained when the process is 

carried out irreversibly. 

H 
OCH3 o ds 
Ө Y 
lll б (Major product) 
O 


(X) 
Identify the correct statement (s) about (X) and (Y) 
A) Both (X) and (Y) gives +ve Bromine water test. 
B Both (X) and (Y) gives positive 2,4-dinitro phenyl hydrazine (D.N.P.) test. 
Degree of unsaturation of (Y) is 8. 
(Y) on heating with triphenyl phosphine ethylidene gives a product which also gives 
Bromine water test. 


— — ~~ 
— 


C) 
D) 
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25. The following diagram shows the vapour pressure curves for CHsF, CH3OH, СНзСООН апа 
СНО. 


Vapour pressure ---> 
> 
< 


Temperature (T) 


Now choose the correct match from the options given below: 


(A) ІІ = СНЗОН 
(В) Il = CHsF 
(C) | = СНО 
(D) IV = СНзСООН 
26. Identify the correct statement(s) of the following: 


(A) The mineral kionite (Ca2Cu2Sis010.2H20) is a chain silicate. 

(B) HF is used as etching agent in glass industry. 

(C) In the titration of Fe?* with Sn?*, KCNS can be used as a suitable indicator. 
(D) On reaction of red lead with conc. НСІ, a golden yellow gas is evolved. 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Some statement(s) are given in List-| and some thermodynamic properties in List-Il: 


LIST-I LIST-II 


(1) A process in which heat change is positive at | (Р) | W=0 
constant volume (V) and constant pressure 


(P) 


(I) | An isobaric process in which AUis negative | (О) | AU=0 


and AS =0 

(III) | An adiabatic process in which ASis positive (R) | Process must be reversible 
and work done is zero. 

(IV) | An isobaric, iso-entropic process in which (S) | AVmust be equal to 0 for 
АН» negative. spontaneity 


(D | AH=0 


(U) | The process must be spontaneous 


27. Choose the INCORRECT match from the options given below: 
(A) (1), (U) 
(B) (11), (5) 
(С) (11), (R) 
(D) 


All are incorrect 
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Identify the correct matching from the following options: 
A) (ІІ), (U) 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Some reactions/processes are given in List-l and some reaction intermediates (which can be formed in 
the reaction given in List - 1) are given in List-Il: 


29. 


30. 


LIST-I LIST-II 


(1) To determine the sequence of amino acids in | (Р) | Carbocation 
a polypeptide chain by using 
2,4-Dinitrofluorobenzene 


(11) (Q) | Carbanion 


(Ш) | Cyclohexanone oxime - Ас: , Caprolactam | (В) | Free radical 


(IV) (S) | Benzyne 
23 — 5Phenanthrene 


(T) | Nitrene 


(U) | Carbene 


Choose the correct match from the options given below: 


(A) (1), (S) 


Choose the INCORRECT match from the options given below: 
(A) (ІМ), (R) 
(B) (1), (Q) 
(C) (ID, (P) 
(D) 


All are correct 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. Half the number of compounds (given below) which reacts with PCls to give POCIs; is: 
Sulphuric acid, orthophosphoric acid, sulphurous acid, ethanoic anhydride, benzene sulphonic 
acid, НгО, Р4О6, P4O1o, SO», SOs, ethoxy ethane, CO: Palmitic acid, Ne. 


32. To an aqueous solution of weak acid (HA), 20 mL NaOH solution is added and connected to a 
reference Ag|AgCI|CI- (0.1 M) electrode. EMF of the cell was found to be 0.56 V. To this solution 
of HA, 30 mL of NaOH from same stock solution was added further and new EMF was found to 
be 0.62 V. Determine the dissociation constant (pKa) of the weak acid (HA) [Take partial pressure 


2.303RT 
of H2 = 1 bar and temperature of reaction is 298 К, log,, 2 = 0323021 = 0.06] 


( Би ВА -0.20 У) 
33. Some amino acids are given below: 
0) О ! 
С 
wo “он 
COOH мн? 
(1) О | 
e 
ее “он 
Мн? 
(ІІ) NH; 
О 
|| 
HO “Он 
NH 
(IV) О 
HN d 
А “он 
+ 
NH3 
(V) COOH ү 
С 
H4C—O “Он 
+ 
NH3 
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(МІ) 2 
C 
“(СУ уе “он 
+ 
МЕМ 
(VII) 8 
С 
“он 
NH3 
COOH 


Let, the number of amino acids which exists as cation at pH = 7 be ‘x’ and the number of amino 
acids which exists as anion at pH = 7 бе ‘y’, then find the value of m. 
y 


34. Consider the following compounds: 
() NO, 
(I) Ё 
(ПІ) O 
N 
(IV) NH2 
(V) ў 
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35. 


36. 


МІ) NH, 


SH 


" О--О 


Let, the compound(s) which cannot be Kjeldahlised be ‘x’ 
the compound(s) which gives blue colour in Lassaigne’s test of nitrogen be y and 
the compound(s) which gives red colour in Lassaigne's test of nitrogen be 2. 


So, the value of (e) will be: 
Z 


The chromium іп a 1.0 9 sample of chromite (ЕеСггОл) was oxidized to Cr*® state by fusion with 
Na2O». The fused mixture was treated with excess of water and boiled to destroy the excess of 
peroxide. After acidification, the sample was treated with 50 mL of 0.16 M FeSO, solution. 
3.67 mL of 0.05 M Cr,O* solution was required to oxidize the Fe?* ion left unreacted. Determine 


the mass 96 of chromite in the original sample. [Cr = 52, Fe = 56] 


Conc. Н25О, 
Fb 
n (X 
(Major product) 


HO 
Let, the degree of unsaturation in 'X' be 'x' and the number of peaks in the energy profile for the 


whole course of the above reaction be 'y', then find the value of 7 
у 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. The roots о, 3 of the quadratic equation ax? + bx + с = 0, a = Olie in the interval [0, 1], then? 
(A) the maximum value of {a-b)(2a—b) is 3 
a(a—b+c) 
(B) the minimum value of (a-b)2a-b) is 2 
a(a—b+c) 
(C) if (a-b)2a-b) is at its maximum value, then a? + В? can be 2 
a(a—b+c) 
(D) if (a-b)2a-b) is at its maximum value, then a? + В? can be 1 
a(a—b+c) 
38. Let a1, аг, as, ....., аһ бе a sequence of real numbers which satisfies the relation ap, = 4af +1 Y 
п е М. Suppose that there exists a positive integer no such that Aon, = 3an, , then? 
2a 
A lim ————— = 
(А) n>% 4n 4 2020 
B) ifT- Эд the min(T1, T2, ....., Tr) =—1 
21 
(С) lim (a,.4+a,)n 2-2 
noo 
145 8 
(D) х 2 = 6 , (where [.] denotes the greatest integer function) 
248a; +7 
39. If exactly one number from the set (1, 2, 3, ....., 8} is assigned to the each vertex of a cube 


AiA2A3 ..... As, then? 

(A) number of ways of assigning the numbers such that the sum of any two numbers with a 
common edge is always odd is 2 x (4!)? 

(B) number of ways of assigning the numbers such that the sum of any two numbers with a 
common body diagonal is always even is 6 x (41)? 

(C) number of ways of assigning the numbers such that the sum of any two numbers with a 
common edge is always even in (41)? 

(D) the number of equilateral triangles formed by joining vertices of the given cube is equal 
to 8 


40. The lines Їл, L2, Ls are parallel to each other and L2 lies between Їл and Ls, the distance between 
Lı and L2 is ‘a’ unit and that between L2 and Ls is ‘b’ unit. If the area of an equilateral triangle 
having one vertex on each of the three given parallel lines is a function g(a, b), then? 


(A) 9(11)= J3 unit? 
43 


(B) | minimum value of g(1, b) is re unit? 
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41. 


42. 


43. 


44. 


(C) eccentricity of the curve g(x, y) = V3 is B. 
T ауд 
(D) g(2, 1) = — unit 


B 


If all the pairs (х, y) such that x, y € 1 and x, y satisfying the following system of inequalities, x? + x 
+y<3andy*?+y+x <3, then? 

(A) total number of such pair of (x, y), x, y e lare 9 

(B) total number of squares formed by joining such point are 14 

(C) total number of such pairs of (x, y) are 17 

(D) total number of squares formed by joining such point are 20 


A bug starts from the origin O(0, 0) in the co-ordinate plane jumping from one point to another at 
the rate of one jump per second. It moves according to the rule that from (m, n), it jumps to either 
(m, n+ 1) ог(т+ 1, п), (m, n е W), either been equally likely. Five second from the start the bug 
reaches (a, B), then? 
(A) the number of different values that |a — В| can take is З 

10 


(B) probability that bug reaches (a, p) if |a- B| = 1, is 18 


(C) probability that bug reaches (a, p) if |a — B| > 1 is i 


(D) probability that bug reaches (a, p) if |a — B| > 4 is 5 


Let ABC be a triangle and r, гт, г, гз denote its in-radius and the exradii opposite to vertices A, В 
C respectively. If a > гі, b > гг and c > гз, then? 

(A) ZB is obtuse angle 

(B) ZA is acute angle 

(C) 3r » s, where s is semi-perimeter 

(D) 3r « s, where s is semi-perimeter 


Let S be the curve y = x? and S' be the mirror image of S with respect to the line passing through 
the points A(0, —10) and B(2, 0), then? 


(A) if C is a point on S', then the minimum value of area of triangle ABC is E unit? 
(B) shortest distance between S and S' is 25 unit 
24/26 
(С) if D is a point on 5”, then the minimum area of triangle ABD is 0 unit? 
(D) if C (a, B) is point on S' such that the area of the AABC is minimum then the value of 


(a — 2)? + p? is = unit? 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: 1881 and List-Il. 1151-1 has Four entries (1), (Il), (111) and 
(IV) and List-Il has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-I and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 

2 2 
MM-I. Let Si : x? — y? — 4 = 0, 82: y? - 4x = 0, S3 : x? + y? — 4 = 0 and S, 42-150 are four given 


conics and A, B, C, D are set of all the tangents of бі, 52, Ss and S4 respectively. 
List-I contains the sets A, B, C and D. 151-1! contains information regarding the elements in these 


sets 
11514 LIST4I 
() |А (P) | 4x-2y+1=0 
(Il) |В (Q) | 2x-y+ 248 =0 
(0) |С (В) | х-у-45-0 
(IV) | D (S) | 2x-y «245 -0 
(Т) |x-2-0 
(О) |x+2=0 


45. Which of the following is the only CORRECT combination? 
(A) (1), (P), (T) 

(11), (R), (S) 

(1), (Q), (U) 

(II), (P), (Т) 


46. Which of the following is the only CORRECT combination? 
(IV), (P), (T), (U) 
1), (Q), (1), (U) 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


MM-I. Let f(x) =% + SMe g(x) = [2+ S02) m pes 
2774 2774 


ЧИМЖ бус 21 
h(x) = [xsin Je "o3 X*0 90-167; x #0 are four real functions. 
0 : x=0 0 ; x=0 


List-I contains some functions related to functions f, g, h and t and List-ll contains some 
information regarding functions given in List-| 


LIST-I LIST-II 
| мэ Р Limit x tends to 0 exist 
(1) 800) (P) imit x tends to 0 exis 
f'(x) T 
(I) TETTEN (Q) | Limit x tends to 0 does not exist 
g'(x) 
h(x) 
Ш LA R imi | 
(Ш) (0) (R) | Limit x tends to оо exist 
h'(x) T | 
(IV) Fx) (S) | Limit x tends to со does not exist 
(T) | Limit x tends to o is equal 0 
(U) | Limit x tends to 0 is equal 1 


47. Which of the following is the only CORRECT combination? 
(A) (I), (P), (R) 
(B) (11), (Q), (Т) 
(C) (ІП), (Р), (Т) 
(D) (II), (P), (S) 
48. Which of the following is the only INCORRECT combination? 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. A red ball and a green ball are randomly and independently tossed into bins numbered 1, 2, 3 ..... 


such that for each ball the probability that it gets tossed into bin k is 2“ v k e N. If P is the 
probability that the red ball is tossed into a higher numbered bin than the green ball, then 7P is? 


50. Let (a?  1)(b? + 1)(c? + 1) = 9, where a, b, c e R, then the number of integers in the range of 
ab + bc + ca is? 
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52. 


53. 


54. 
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b 

If [ез (зво -x x? Jax attains its maximum value for some a, b such that a x b, then the 
a 

maximum value of b — a is? 


The number of continuous functions f : В — R, such that (2f(x) + х)(6Е(х) + 5xf(x) + х2) = 0, v x € 
R is equal to ? 


: Д5 25202 ; х°+х-1 х-1 
If |р, q) is the exhaustive interval of values of x, satisfying the equation -| | ; 


x? -x41 х-1 


2 
(where [.] denotes the greatest integer function), then (a +p+ 1) is equal to? 


If f(x) is a function continuous at all points except at x = 0, such that f: R — {0} > R, f(2020) = 1, 
f(-3) = -1, and f(x)f(y) = 2t (xy) (2220) (2020. , УХ, y є А - {0}, then the value of 
Х у 


2019 
| f(x)dx is equal to? 
-1 
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ANSWERS, HINTS & SOLUTIONS 
Physics PART -| 


ЅЕСТІОМ – А 
1. А,С 
So. Р=Р + ES 
Since ИР? ргеѕѕиге, Ро= 0 
P= = = PV" = constant 
Hence molar heat capacity of the gas, C = C, + ый. R + Ээ 


(= ae 2 
=>C=4R 
Now, when the radius of the soap bubble is increased by dr = x(say) from equilibrium, then the 
net restoring force acting on the soap bubble 
F=2 x 49 dean? = 82ondr = 32олх 
r 


Now, paar = —32onx 


Px (во), 
dt? phr? 


hr? 
Time period of small radial oscillations of the soap film, T = 2x P 


8c 
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Sol. 


Sol. 


B, C, D 
In steady state, 
Va = VB 


2kq КО 
3R 6А 
ВЕЕ 

4 


At any time ‘t’ the current through the resistor ‘r’ is 
“-| Ка ka, ка) ка 
R 3R 2R 3R 
_ жа КӘ k 
3R 6R 6R 
k k 
4q+Q 4q+Q = —— 
= = (09+ 0) = a(4q +Q) [where a I 
dq _ 4 | 
«(4д+О) >- 
dt alas Jas: sale 


= «(34:4). 4at 
Q 


4- Afe Ж 1] 


(44-0) 


{= 84. Осе ^"! 

dt 
Now the total heat dissipated in the resistance 'r' is 
H- ІШІ - Q?a*r [e Pat ыш. 

D 8a 


2 2 2 
H- Ва | kQ 


8 8 \6Rr) 48R 
Q? 
192л7ғ,А 
A, D 
т = la 
mgR — NR = 4mR?a 
mg – N = 4maR 4440) 
N = maR ...(ii) 
From (i) and (ii) 
mg = 5maR 
a = g/5R 


г. acceleration of bead ‘A’ is 


a, = aR V2 972 242 m/s? 


л acceleration of bead ‘B’ is ag = 3/26 = 2426 m/s? 


Then normal force on the bead 'B' due to ring N = maR = mg/5 
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Sol. 


Sol. 
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A,C 
2 
Total angular momentum of the rod about end ‘A’ is L = T osino 
2 
L, =Lcos0= Tosin 0с050 


2 
L, = віп = Ie eine 6 


mg sind =L œ 


2 
mg L sino = To? sindcos 6 
2 3 


o-4 3g (221025 халаан 


2/со80 WX 2x1x3 


Now let Fn and Fy are the horizontal and vertical components of hinge reaction acting оп the rod 
at end 'A' 


2 
F, = ш f sine = 25х22 =10 N 


Ғу-т0-10М 
The net hinge reaction 


F = JF? +Е2 -10/2N 


B,C 
8- (u -1)A = (1.5 - 1)4=2 = 2x—_=— radian 
R OR Шайы О 
The separation between two images formed is S1S2 = 2a6 
d = 2аё 
and D = (a + b) 


AD X 1077 (125 
-. fringe width, о = = (атр Ен 0 | )=43 um 


d 2ad 25 


du 
90 


screen 


25cm b = 100cm 


If the source is located at large distance form the biprism (a — о) 
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Sol. 


ee 
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B, D 
g = Bvé 


q = Ce = CBv/ 

454 бубу 440) L : 
dt dt 

Га 

dt 


=Bvé 


[die ШЕШЕ {50 
i 


a =F-Béi, -Béi, 


m 9*. _ omg —Be cB. V. -В/ 20 X 
dt dt L 


dx B??? 2mgL 
252 
ОВ ас L (^ ша 
бх: ве x 2m9L) p.. CB2/2 = т) 
dt? 2mL B20? 
г. angular frequency of SHM executed by the rod is 
В/ 
V2mL 

The amplitude of SHM executed by the rod is 

. amgL 

СОВОР 
The maximum horizontal displacement of the rod 


4mgL 
Xmax = 2A = Ba 
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7. A, С 

Sol. The net force acting on the square loop, 
Fo = 2F sin 0 
= 2Bla sin 0 


The torque experienced by the square loop, 
т = Bla cos 0 a = Bla?cos 0 


ЖЕ ug a^a  2ujfa 
2nr r 57 


Sol. 
C; = 6uF C2 = ЗрЕ C; E ion] C2 най 
|| T 
| 11 
4100 pC 100 0С | 4100 uC 100 Ic +120 C -1204C | 490 uc! ouk 


ыы 


Te, = 100V ERES —r- Те = 100V 
81 a = 80V 97 50V Тез = 80V 
2, 


The charge flown through the battery sı and e2 after closing the switch ‘Sz’, 
ЛО! = 120 – 100 = 20 uC 

AQ» = — 90 - (-100) = 10 uC 

Now, AW» = AU + AH 

20 x 106 х 100 + 10 x 10x 50 – 30 х 105 x 80 = 


56x10" 400+ 7910.5 x900 — «2x 1052500 + AH 


= 100 x 10% = 50 x 106 + AH 
— AH = 50 x 10% = 50 pJ 


52 = 50V| 


9. A 
Sol. The magnetic pressure exerted on the wall of inner cylinder. 


0) P, = af ) = Hol! 
' 2\2na 8r°a® 


(11) Р. = Ho 


| 
(M) pe il 
| 
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10. C 
Sol. The magnetic pressure exerted on the wall of outer cylinder. 
(1) Р = | ші _ Hol E Hol? 
?^ Ала( 4ra Вла 32л?а? 
2l (р,21 ц, 2 иу? 
|| Р. = 0 0 А 0 
0) 9 Ала( Ала 8ла Вл?а? 


4na\8na Вла 16л?а? 
2 
(IV) P, E 3 Ho 3l Р u, 3l = 9u, 
4ла( 8ла 8ла 16л?а? 
11. В 
12. C 
Sol. (For Q.11 to Q.12): 
1 Р.М 
(1) AW, ae = 2“ Vo x Р, = cS 


ЛО -ПСАТ =n2R(4T, - T,) = 6nRT, = 6P,V, 


АО, = пСуАТ =n n (2T, - 4T,) = -ЗпАТ, = -3P,V, 


AQ, =nC,AT = PRO, 2T,) = nRT, = -ЭР/М, 


Total heat absorbed by the gas = 6P,V, 


(1) АО, =NC,AT = SARAT = ZP, 
АО =NCAT =n д (Т, oT j= = Š rane 


АО, = "ныл | = ~2nRT, (n2 = -2P,V, In2 
0 

Ел 
2 


cycle 2 


— 2P,V,(n2 = 2P, V, (1— /n2) 


SP,V, 
Total heat absorbed by the gas = EC 


(ш) а, =пбАТ =n 2 n)- SART, = - S «АРМ, = -3P,V, 
n 


5nRT, __5P,V, 
24 — 2 
E 


5R(T, T, 
Аб, = nC, AT = CR = — 


AQ., =nCAT =n2RAT = 2nR 1101. 6nRT, = 6P,V, 
СА Хар 
РМ PV 
AW e = AQ vate = 6Р,У, ЗР,У, 5 2 бу. 5 0 
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13. 
Sol. 


7 


Total heat absorbed by the gas = 6P,V, 
(IV) АО =nC, AT = ZnRAT = LPN, 


АО, = nR2T,/n2 = 2P, V, (02 


АО = пСуАТ =n эт, 2T,) = > 


АС, = ПАТ, én (5) = —2nRT,én2 = -2P,V,/n2 


JE, SP, 


AW, cyde ^. 2 2 


cycle 


= AQ -Р,М, 


Total heat absorbed by the gas = 


nRT, = 2 
2 2 


P,V, 


0 
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0 


Ts + 2P,V,¢n2 = ыш + 402) 


SECTION – С 


00001.80 
Using conservation of momentum of system. 


2mvo = Зту> + 2m 3v, , 12 
4 2 


Зу, 
2Vo = Зу + У + EN 


ЗУ, +У = 


Vo . 
v3 
EH | 


2mv, СЕ 
4 
y Му Му 
! 4 2 
Зу, 3v 
48v, =—2 —— „(ii 
E (i 
Also, vicos30° + v2cos60° = v 
Зу, У, 
+ — 
2 2 
V3v, = 2% = м, ...(iii) 


From equation (ii) апа (iii) 


Solving equation (i) and (iv) 
23% = 2у0 
_ 2у, _ 2x20.7 


2 23 23 


V =1.8 m/s 
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14. 
Sol. 


15. 
Sol. 


16. 
Sol. 


00037.50 

ai cos Ө = a2 cos 0 

ai = аг = a (say) 

mı g sin 0- Ncos0 = mia ...(i) 
М cos 0 – mag sin 0 = тга ...(ii) 
Solving (i) and (ii) we get 


т, = т ! 
а: тыры) ...(iii) 
m, + 2 

From equation (i) and (iii) 

N cos 0 = mig sin 0 — mig sin 0 
m, -m, 
m, +m, 

Мон 2т,т,05іп0 
(m, +m,) 

N= 2m,m,gtan 0 в 2х5х3х10 х1 

(т,%т,) 8 

N = 37.50 N 


00000.60 
Total mechanical energy 
-GMm 1, 


Ба + туу 
f; 2 


2 
0 


1 
2 
GMm GMm 
є f; Ё 21, 
GMm 
Я 21, 
-GMm | GMm 
2a c 2 
2. Length of semi-major axis, a = ro 


Hence point ‘P’ must be an extreme 
Point of the minor axis of the elliptical orbit 


а ѕіп а = ае 

e = sin a = біп 37° = 0.6 

Hence the eccentricity of the elliptical orbit 
e = 0.60 


00020.00 
The tension produced in each wire, 


(a, +а,) ЛӨ 3x10%x20x10% 


ау bdo" 
—| — + — 
ҮҮ, 


А 1 
Ч n CE n Р 
is 2e(Nu, 20үр, 


F- 
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=37.5N 


= 40N 


8 


17. 
Sol. 


18. 
Sol. 


no [ш 04, 
^n Үр, ОЛ 


In first overtone, ni = 4, n2 = 2 


9 
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Hence the first overtone frequency of the transverse vibration of the system, 


ЗАГ 
20 (ни, 


f= ай. -®х10=20Н>2 
2х1\04 2 

00001.84 

Ei-2k ф ...(i) 

E2=k2+ ф ...(ii) 


Also, 4 ki = 4ko ... (iii 
2 

From (i) and (ii) 

Е, = К, +o 


4500 К,%% 


=> 4k2 + 4 ф = 12k2 + 36 
= ф= 8 К ...(iv) 
Now form (ii) and (iv) 
E2 = Ко + 8k? 

hC 
> 


> 2.07 =9 k2 
— ke = 0.23 eV 
л ф = 8k2 = 8 x 0.23 = 1.84 eV 


00006.82 

The pitch of screw gauge, P = 1mm 

Least count, L.C. = Е = а = 0.01 тт 
N 100 

Diameter of the wire, 

d = 2mm + 56 x L.C. - 6x L.C. 

= 2mm + 56 x 0.01 mm —- 6 x 0.01 mm 

d = 2.50 mm = 0.250 cm 

£ = 8.68 cm 

Curved surface area of the wire, 

S = nd? 


: 7540.250«8.,68- 6.82 cm? 
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Chemistry PART - II 
SECTION – A 
19. A, B, C 
Sol. Average C — O bond length in metal compounds ос NO: of d» - electron pairs 
No. of CO groups 

Complex Ratio 

[Fe(CO)s] 0.8 

[Cr(CO)e] 0.5 

[Cr(NH3)(CO)s] 0.6 

[Cr(NH3)2(CO)a] 0.75 

[Cr(NH3)(CO)3] 1.0 
20. А, В, C, D 
Sol (A) 

«CH, -CH- 0—9 t, Cro DOR он > 
(Perkin reaction) 
n 
HC—O НС--СН-СНО НС--СН-СН--СН-С--ОН 


H,PO,,A 
(Friedel Craft acylation) 


О 


CHCOOH 


: x OH | CH—O OH 
H _ [мв], [Ao(NH;), | OHC CHO 
HO OH 
K,Cr,07, H* 
аа 
соон 
CHCOOH 


Citric acid 


Conc. H2SO4, A 220 


> 
(Pinacol-Pinacolone rearrangement) 
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(D) аш? 
So Wittig reaction Hy /Pt У 
a Cu (1 еам.) 
Z PF 
| O, /Zn/H,O 
C Le: ан 5525 AGI SORAERESION ЖЕ 
m 
О 
21. A, B, D 
Sol. 2ACI, —— A,O; 
att-0 1M 0 


After time - 10 min (1-x) 


Po |< 


So, (-х)х2-1х08х5 


-. X =0.5 mole 
So, 1, =10min 
Now, k = 1 : = 0.05 mol" тіп”! 


2xt,x[A] 2x10x1 
Also, after t = 20 min, 


1 [41 4 
ЭЭГ: aL 


So, % of ACls left unreacted after 20 min = 5х100 = 33.33% 


22. A, B, C 
Sol. (i) PO? + Н'——›НРО? 
m.mol. 10 5 0 
after neutralization 5 0 5 
50, pH = pK, = 13 (Buffer) 
(1) PO? + Н'——›НРО? 
m.mol. 10 10 0 
after neutralization 0 0 10 
So, pH= PE =10.5 (Amphiprotic anion) 
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(іі) PO? + H! —>HPO* 
mmol. 10 15 0 
after neutralization 0 5 10 
НРО + Ht ——>H,PO, 
10 5 0 
5 0 5 
50, pH = pK,, = 8 (Buffer) 

(iv) PO? + H! — HPO? 
m.mol. 10 20 0 
after neutralization 0 10 10 

НРО“ + Ht —>H,PO; 

m.mol. 10 10 0 
after neutralization 0 0 10 


SO, pH = pK,, = 5.5 (Amphiprotic anion) 


23. A, B, C 

Sol. Mixing of gases is always accompanied with the increase in the entropy. 
e At equilibrium, chemical potential is same in all phases of the system. 
e Since in reversible adiabatic process, dS = 0, therefore these are isoentropic process. 
e During expansion, work is maximum under reversible conditions. 


24. B, C, D 
Sol. ОСН; 
OCH 
9 T НС 
Н,.С--СН-С-СН,-СН, 
» 
eg o (Y) 
O 
(X) 
25. A, D 
Sol. The order of volatility is IV < III < II < 1 


So, | = CHsF, Il = CH20, ІІ = СНЗОН, IV = СНзСООН 


26. А,В,С 
О О О 82 
Sol. (A) |O-Si-0 -Si-0 -Si-O 
0 9 9 


(В) HF reacts with glass, so it is used to make marking on the glass (etching). 

(C) Since Fe?* reacts with KCNS to produce red colour. So, it can be used as an indicator in the 
titration of Fe?* with Sn?*. 

(D) Pb,O,+HCI——>PbCl,+H,O+ Cl, 7 


(Greenish yellow) 


Га eel 
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Sol. 


28. 


Sol. 


29. 


Sol. 


30 


Sol. 


31. 


Sol. 


32. 


Sol. 
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D 

(A) Spontaneity requires AG to be negative. Here AH is positive but nothing can be said about 
AS, so the process may or may not be spontaneous. Hence, option (A) is incorrect. 

(B) Since, AS = 0so AG = AH but AH = AU +PAV , so this process can be spontaneous if AVis 
negative or zero or even small positive. But nothing is mentioned about AV, so the process 
may or may not be spontaneous. So, (B) is incorrect. 

(C) For a reversible adiabatic process, 

А5. = AS,,, = 0 and for an irreversible adiabatic process, AS 


So, (C) is incorrect. 


>0 апа д5, =0 


syst surr 


B 

An adiabatic process implies q = 0, and with volume not changing we have AV = 0 ; therefore, 
W = 0 and thus AU = 0. The constant ‘U’ and ‘V’ allows us to apply the strict entropy spontaneity 
test; if AS > 0 the process is spontaneous. Since, we are given that ASis +ve, so the process 
must be spontaneous. 

AG = AH- TAS 

Here, AH=AU=0, AS=+ve 

So, AG must be negative. 


B 


NK Carbene 


D 

(A) Carbene is a diradical. 

(B) It is Favorskii Rearrangement, where carbanion is formed as intermediate. 
(C) It is Beckman's Rearrangement, where carbocation is the intermediate. 


SECTION - C 


00006.50 
All the above mentioned compounds except № can react with PCls to give РОСІз. 


00005.30 
PtH (s) | HA || AgCl(s),CI- | Ag(s) 
1bar 


The cell reaction is 
SH, (а) + AgCI(s) —H' +01 + Ag(s) 


E. - 0.06log,, [H* ]|Ct | 
= 0.20-0.06xlog[Cl |+ 0.06 x pH 


- E? 


cell 


Еш = 0.26 +0.06 x pH вх) 
0.56 = 0.26 + 0.06 x pH, 
pH, =5 


Similarly: 0.62 = 0.26 + 0.06 x pH, 
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pH, =6 
Now, let there be initially x mol HA present and 20 mL NaOH containing ‘y’ mol of NaOH. 
So, pH, =5 - pK, +log—— ... (2) 
х-у 
2.Бу 
H, =6 =pK, -1І00--- ... (8 
pH, x mer (3) 
On solving Eqn. (1) and (2), we get 
x = Зу 


Now, substituting x = Зу іп Eqn. (2) 
We get рк, = 5.30 


33 00000.75 


Sol. 1, ll, V and VII will exist as anion at pH = 7, So, y = 4 and rest III, IV and VI will exist as cation at 
pH = 7. So, x = 3. 
So, Х = 0.75 
y 
34. 00004.50 
So. x=4(1, Il, Ш, VII) 
У = 5 (1, 11, III, IV, VII) 
2= 2(V, МІ) 


35. 00025.76 
Sol. | Meqvt. of Ғе?* taken = 50 x 0.16 = 8 
е Meavts. of Ғе? ion left = 3.67 x 0.05 x 6 = 1.10 
e  Meqvts. of Сг? in solution = 8 — 1.10 = 6.90 
e т. mol. of Cr*ê in solution = 6.90/3 = 2.30 
e m. mol. of Chromite = 2.30/2 = 1.15 


Mass of chromite in original sample = Вон -0.25760 


% of chromite in the original sample = 25.76% 
36. 00001.20 
Sol. 
X = 


So, х= З, y=5. 
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Mathematics PART - Ill 
SECTION - A 
375 A,B,C,D 
Ela | 
Sol. а Bu dc В ааа рате up жЕ e ч 
(1-2 +2) B+1 а41 В+1 «+1 а41 а41 
а а 


Maximum value is 3, if a = 0, В = 1 ora = 1, B= 1 and minimum value = 2, if a = В = 0 


38. A, C, D 
Sol. af 4 -af =1. By Telescopic sum a, = Jn-1«a? now Аж, = 3а, > 8а2-8-7п) 20 = по= 1 


A ү 8 1 1 
>a >a n апа —2— =—, 1508 « Jn - An-1 
uS QN 8 8a2+7 Vn 24h 


= 450-1«- 
53 8a? + m 
39. A, B, D 
Sol. (A) Number of ways so that the sum of a common edge is odd = 2 x 4! x 4! 
(B) Number ways assigning numbers such that the sum of any two numbers with a common 


body diagonal even is 6 x (4!)? 


40. A, D 
2 2 
af +0 - ab 
Sol. g(a, b) = ————— 
(a,b) a 
41. C,D 
Sol. Total number of points will be 17 and number of squares joining these 16 point will be equal to 


(32 x 1+ 2?x 2 + 1?x 3) 2 20 


42. A,B 

Sol. After 5 second bug can reach at (5, 0), (4, 1), (8, 2), (2, 3), (1, 4) and (0, 5) along 1, 5, 10, 10, 5, 1 
different paths. 

43. B, D 


Sol ү -sta(^) = 4 Ө; а> н = 1> 2 tan( А) = Ais acute and r=(s-a)tan( 4) 
2 S 2 S 2 2 


44. B,D 
Sol. The point on S for which are of triangle with point B and C will be minimum, is (5, 2 
2 2 In 
So, minimum area = 39 unit? and /(a-2)° +p? = (5 2) 12 2620 
4 2 4 4 
45. C 


— —————UÓÓ——— HH I  ——— ——————— ÁBRÍ A eel 
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46. B 
Sol. (for Q.45 to Q.46): 
PeB,QeAReD,SeCandTeA, C 0; О єА, С, 0 


47. C 
48. D 
Sol. (for Q.47 to 48): 
ін ек SNe Soc PO -1; lim 115) -0 
x20 g(x) x2» g(x) x20 g'(x) x>% g'(x) 
. h(x) . h(x) NECS) ‚ h'(x) 
lim —— -0; ——- 20 > lim —— = DNE.; lim ——=0 
x20 t(x) X00 t(x) x>0 t(x) X00 t(x) 
SECTION - C 
49. 00002.33 
Е 1 1 1 1 
Sol. If both go to same bin, then probability = 2 + 22 + ge o = 3 
| D 1 1 1 
So, required probability (P) = —| 1-— | = — 
Lis 2 Al 3) 3 
50. 00007.00 
Sol. Let z = (1 + ai)(1 + bi)(1 + ci) > |z| = З 
|Re(z)| <|2|->-2 < ab + bc + ca < 4 
51. 00039.00 
Sol. The integral will be at its maximum value if 380 — x— x? > 0 x e [-20, 19] 


>a=20,b=19 


52. 00004.00 
Sol. fG0-2-2, Vx eR, fü) ==, Vx eR 


- ; x20 2 ; x20 

юд-1 2 Од 9 
ын ; x«0 25 > X«0 

3 2 


53. 00001.25 


Sol. The exhaustive solution is Б ШЫ 


54. 02018.00 


So. f(1)=1= гоо (2029) ого) = x) =1 
1; x>0 
[M ; x<0 
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General Instructions: 


• The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART -| 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A particle is projected with speed v at an angle о to the horizontal. If the magnitude of 
instantaneous velocity at time Ф is equal to the magnitude of average velocity from t = 0 to t = t. 
Find the time ‘t’. 
2v sina 
3g 
4v sina. 
3g 
Зу ѕіп о 
49 
Зу ѕіп о 
29 


Іп the given figure two straight infinite conductors сату a current I. They аге i, да 
parallel and separated by a distance 2a. A circular conducting ring of radius 

‘a’ in the plane of the parallel wires lies between the two straight conductors 

and is insulated from them. The mutual inductance between the circular ring 

and the straight conductors is | | 


(А) ноё 
(В) 2а 
Hoa 
(С) E 
(D) 4а 


A sphere of radius г is at a potential V and is immersed іп а conducting medium of conductivity o. 
Find the current flowing from sphere to infinity. 


(A) 2norV 
(B) 4norV 
V 
C nor 
o 5 
V 
D nor 
(D) 4 


A particle with charge q is travelling with a velocity v parallel to a wire with a uniform linear charge 
distribution à per unit length. The wire also carries a current |. What should be the velocity of the 
charged particle to travel in a straight line parallel to the wire at a distance r from the wire? 
(с = speed of light) 
21c? 

А = 
a? 

2l 


(B) 
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Tm K 
In an artificial medium, air pressure and volume are related as P = E where K is a constant. 


Considering air as an ideal gas of density p, then the speed of sound in air is 


2P 
(A) == 
Үр 
Б 
(В) = 
Үр 
p 
(C) "m 
Y 2p 
АР. 
(б) = 
Үр 
In the given circuit, the charge on 6 uF capacitor in steady state 10 V 1 
is ! | | 
(A) 75иС d 
(B 154C SpF 4 
(C) 30nC 
(D 45иС 20 V 


Water is completely filled in the spherical cavity of radius 'a' of a thick 
spherical shell of inner and outer radii ‘a’ and ‘2a’ respectively as shown. 
The initial temperature of water is 80?C and the surrounding temperature 
is 00 = 30°C. The thermal conductivity of the spherical shell varies as 


к=, where ‘r is the distance from the centre of shell and a is a 
r 


constant. The time required to decrease the temperature of water from 
80°C to 60°C is (p = density of water, S = specific heat of water) 


ola wla wla wla 


An ancient piece of wood shows an activity of 7.8 disintegration per second, per gram of 'C. 
What is the age of piece of the wood if fresh '^C, shows an activity of 31.2 disintegration per 


second per gram? Half life of '*C is 5570 years. 
(A) 16710 years 
(B) 33420 years 
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(C) 11140 years 
(D) 22280 years 


A fish in an aquarium approaching the left wall at 4 m/s 
observes a fly is approaching it at 8 m/s. If the refractive 


index of water is u = E Find the actual velocity of the fly. сх Фк 
3 -- 


(A) 3 m/s 

(B) 6 m/s 

(C) 9 m/s 

(D) 12 m/s 

A small ball of mass “т” is suspended from inextensible massless string C 


of length |. At certain instant of time the velocity of point C is vo (in У0 
leftward direction) and of ball D is 2% (in rightward direction). The 
tension in the string at this instant of time is 


2 
6) тон "М 
| 2 2у0 
(B тд- 270 2 
2 
(С) тд ™ 
4 
2 
(D) mg+ 9mvg 
( 
A solid cylinder of mass m = 5 kg and radius R = 0.4 m is given an initial 
angular velocity oo = 40 rad/s about a horizontal axis through its centre 27 
and gently placed on a plank of mass m = 5 kg. The coefficient of friction 0 


between the cylinder and plank is u = 0.2. The plank rests on a smooth 
horizontal surface. The time after which pure rolling motion of cylinder will 
start relative to the plank is (Take g = 10 m/s?) 


(A) 2 sec 
(B) 3 sec 
(C) 4 sec 
(D) 5 sec 


An ideal diatomic gas is taken through a process АВ as shown in Р 
the P-V diagram. The molar heat capacity of the gas in this 
process will be : 


(A) 3R 
(B) 4R 
9R 
цаг 
R 
Du. x 


The electric field strength produced by the radiations coming from 200 W bulb at a 5 m distance 
is E. The electric field strength produced by the radiations coming from 100 W bulb at the same 
distance 5m is 


E 
(A) 2 
(B 2E 
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A particle ‘A’ of mass ‘m’ moving with an initial velocity ‘v’ collides elastically with a particle B of 
mass 2m which is initially at rest. The ratio of the de-Broglie wavelengths ЁЗ of the particles А 
B 


and B after collision is 
(A) 


® со оого 


(В 
(С) 
(б) 
In YDSE of equal width slits, if the intensity at the center of the screen is lo, then the intensity at a 


distance of 5 from the central maxima is (p is fringe width, d is separation between the slits, à is 


wavelength of light, D is separation between the plane of slits and the screen) (D>>d and d»22) 
(A) lo 


0 
NE. 
0 
® 
lo 
о 2 


A cylinder of length / floats with its entire length immersed in 


two liquids as shown in the figure. The upper liquid is water 
and lower liquid has density twice that of water. The two liquids 
are immiscible. The cylinder is in equilibrium. Find the specific 
gravity of the material of the cylinder. 


(A) 2 
(8) 5 
(C) 4/3 
(D) 5/3 


A ring of circular cross section is made of a material of resistivity 'p'. The 
inner and outer radii of ring are a and 2a respectively and its thickness is 
‘h’. The ring is placed in a time varying magnetic field B = kt (where k is a 
constant) which is parallel to the axis of the ring as shown in the figure. 
The induced current in the ring is 


3kha? 
ЕТЕ 
3kha? 
2p 
5kha? 
4p 
5kha? 
E 3 
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18. 


20. 


A glass slab is placed between an object O and observer. t 
The refractive index of glass slab varies with distance x from A с 


the face АВ as u= ug uS , where uo = 1. How much 


closer (compared to original distance) the object appears іо өс--4 2... |................ e 
the observer. (Consider normal incidence only) o 

(A) t(1 + /n2) 

(B) (1- /n2) B " 

(С) (2 + /n2) 

(D) t(2 – /n2) 


In the figure shown, the friction coefficient between the block of 
mass 1 kg and the plank of mass 2 kg is 0.4 while that between 
the plank and horizontal floor is 0.1. For what value of F will the 
block move with double the acceleration of that of the plank? 
(Take g = 10 m/s?) 


(A) 5N 
(B 6N 
(C)  10N 
(D 12.5М 


An n-p-n transistor is connected in common emitter 
mode as shown in the figure. The terminal of a 9 V 
battery is connected to the collector through a load 
resistance В, = 1 КО and to the base through а 
resistance Нв. If the base-emitter voltage 
Vee = 1.4 V, the collector-emitter voltage Vcg = 5 V 
and p = 100. Then the value of resistance Вв is 


(A) 130 kQ 
(B 160ко 
(C) 190ka 
(D) 


220 КО == 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


22. 


A metallic rod of length 1 m is rigidly clamped at two points A A B 


and B as shown in the figure. Longitudinal stationary waves @ у. 41475722 


are setup in the rod. If the fundamental frequency ої 
longitudinal vibration of the rod is (10 x n) kHz. Find the value 1567). 70cm cm 
of n. (Given Y = 1.6 x 10'' N/m’, p = 2500 kg/m?) 


In an Atwood’s machine setup as shown. Data is given by m, = (103.5 + 0.2)g and 
т» = (43.5 + 0.2)g and g = (9.80 + 0.01) m/s? is acceleration due to gravity. Find 
the percentage error in the acceleration of the blocks. 


m2 


а а е а а анна аа 
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SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. A small ball of mass 1 kg and charge 8 uC is placed at the centre of a uniformly charged sphere 
of radius 2m and charge тб. A narrow smooth groove is made in the sphere from centre to 
the surface of sphere and the sphere is made to rotate about its vertical diameter at a constant 


rate of i revolution per second. Find the speed (in m/s) with respect to ground with which the 
T 
ball slides out from the groove. Ignore any magnetic force acting on the ball. (Take 42 =1 41) 


24. The eyepiece of a compound microscope has a focal length of 2.5 cm and the objective has а 
focal length of 1 cm. Two lenses are separated by 26 cm. Microscope is used by a person with 
normal eye (near point at 25 cm). If the minimum magnification of the microscope is 100x. Find 
the value of x. 


25. A source of sound is moving with a constant speed of 
20 m/s in a circle. There is a stationary observer at D 
some distance greater than the radius of the circle | Spon 40... 
from the centre of circle as shown in the fiugre. Find observer 


the difference between the maximum and minimum 
frequency (in Hz) observed by the observer. (Assume 
speed of sound to be 340 m/s and frequency of the 
source is 360 Hz) 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. Which of the following is correct? 
(A) The value of steric factor P (regarding Arrheneous equation) decreases as the complexity 
of reacting molecules decreases. 
(B) During any individual reactive collision, the total energy of the colliding particles remain 
constant. 
(C) During a free radical chain reaction, if chain termination is faster than chain branching 
and chain propagation, explosion occurs. 


(D) In a termolecular elementary process : О +O, +N, ——>O, + №,; № serves as 
catalyst, while the order of reaction is two (2). 


27. Which of the following is most stable? 
(A) 
(8) 22 
(C) 


28. In which of the following M — F bond is strongest, among the given four compounds? 
(M = central atom) 
(A) | CF, 
(B) | NF; 
(C) ВВ 
(D ОҒ; 
29. Which of the following is aromatic? 


лт 


(В) 


| 
Q 


S 
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33. 


34. 
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(D) A & B both 


During extraction of sodium by Down's cell process СаС!, is mixed with NaCl, which lowers the 

fusion temperature, the main reason(s) for lowering the fusion temperature is: 

(A) It is difficult to maintain 1081 K (fusion temperature of NaCl) during electrolysis and also 
at lower temperature the consumption of electricity is reduced. 

(B) Both Na and Cl» exert corrosive nature/action on the vessel used for electrolysis at such 
high temperature (1081 K). 

(C) At lower/reduced fusion temperature (850 K), the sodium is obtained at iron cathode in 
solid state. 

(D) Both A and B are some of the reasons. 


What is the pH of a saturated aqueous solution of AgOH? [Given Ksp(AgOH) = 1.5 x 10°, log 
1.225) = 0.088; log(1.5) = 0.176]; 


( 

(A) 8.176 
(B 7.824 
(C) 4.088 
(D) 10.088 


Which of the following is correct? 

) Kjeldahal's method of estimation of nitrogen is not applicable to the compounds 
containing nitrogen in nitro groups, azo groups and nitrogen present in the ring. 

(B) In Duma's method of estimation of nitrogen, the organic compound containing nitrogen is 
heated with СисО in an atmosphere of COs, to yield НО, CO; and free № gas along with 
free copper. 

(C) During Carius method of estimation of halogen, a known mass of organic compound is 
heated with dil. HNOs, in presence of AgNO3. 

(D) Phosphorous can not be detected by Lassaigne's test. 


Which of the following is not the constituent of 'Acid Rain'? 


(A) | H;COs 
(B Н50, 
(C) HNO; 
(D) Н3РО4 
Analyse the following reaction sequence and select the correct statement, following the reaction? 

CI 

MeOH/NaOH > A (0010 208:0 ув do G 
(Major) 
CH3 


‘A’ has 1-degree of unsaturation. 

‘B’ has 2-degree of unsaturation. 

'C' is an a a, B-unsaturated ketone with 2-degree of unsaturation. 
All other three statements are incorrect. 


SOBs 
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35. In which of the following maximum stereochemical inversion is expected to occur? 
(A) H D 
+ HCOOH——>8, - product 
Ph OTs 
(B) OTs 
d + CH,COO NH, —— 8, - product 
(C) CI 
+ ОН,СООК--сндоонг? Ѕм - product 
Ph 
(D) Br 
+ dil. Маон — S, - product 
Ph Ph 
36. In which of the following reaction, the given product is the major product of that reaction? 
(A) Cl 


CCI, +CH, = CH-CH, - CH, - CH, 099 , ы; 


А 


CCl. 
(B) 
CCl 
CCl, + es ; 
СІ 
(С) О 9 
ЖТ Сы 7 БІН —— pu. 
H 
(D) In all the reactions, the given products are major products. 
37. During extraction process of Sn which of the following is the common method of reduction? 
(A) Self reduction 
(B) Aluminium reduction 
(C) Electrolytic reduction 
(D) Carbon reduction 
38. Which of the following show geometrical isomerism as well as ionization isomerism, and 


possesses spin only magnetic moment of 3.87 BM? 
(A) Co(NH3)4BreCl 

(B) Cr(CN) (СО), (NO3)CI 

(C) | Pd(NOz)a(NHs)2 

(D) Co(CO)sBr(SO4) 
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40. 


41. 


42. 


43. 


44. 


45. 


11 


Which of the following give Glycine? 
A CH,CH,CH = CH - CH, - CH, —9:/A? , 
( ) 3 2 2 3 
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(B) CH,CH = CHCH, Оз /2п > NH,Cl > H3O*/^ > Very ай. ОН" 


(i) Br; /red P NH, (excess) њо »? 
(ii) но 3 
? 
NaCN as 
МН; (excess) »? 
Н,О 2 


(C) CH,CH = CHCH, Os /H2O » Br, /red P " 


о 
1 


(D  СН,С-СООН-МН,---»--22 9-5? 


Which one of the following statements is correct? 
(Please ignore the balancing wherever is applicable) 


B 


( 
( 
( 
( 


Which of the following molecules is non linear? 
(A) HCN 

(B) СО. 

(С) [AgCI, | 

(D) Васі 


Aq. Be(OH); soluiton. 


Which of the following process is expected to have the largest value of equilibrium constant, at 


room temperature? 

(A) H,PO, ——H' + HPO;; 
(B) H,PO, ———H' +H,PO;; 
(C) H,PO, ——H* +H,PO;; 
(О) РО; =H" 4 HPO; ; 


h 

) Rain cloud - Sol 

) Soapsuds — Aerosol 
) Silt in water — Sol 

) 


Cl» gas is passed into an aqueous solution of NaBr and Nal, followed by the addition of CHCls. 


h 

) Dilute aq. H3BO3 solution. 

) Dilute aq. СНзСООН solution. 
) Dilute aq. HCOOH solution. 

) 


[^ № = 


A AR Ж Ж 


A 


Milk of magnesia — Foam 


A) Al+ dil. H,SO, —>Al, (SO,), +50, «H,O. 


Al+ AICI, High temperature > Al,Cl; . 


) 
C) FeSO,.(NH4)» SO4.6H50 is called Mohr's salt. 
D) AICI is stable up to 800°C. 


What colour of CHCI; layer will be observed, ultimately? 


(A) Blue 
B Greenish yellow 
Reddish brown 


С 
D Violet 


м— x n 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. If value of equilibrium constant for the following equilibria is 10**, then find the value of ‘x’. 
2Fe* + 2l ——2Fe*^ +1, 
Given: E? epe = 0.77 V 
E = 0.53 V 


2.303 RT -0.06 


47. 18 gm of glucose (C6H1206) is treated with sufficient amount of НО,, under requisite conditions. 
How much formaldehyde (in gm) is formed? 


SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. Excess of NH4HS(s) is heated at 300 К, іп a closed container and at equilibrium the partial 
pressure of NH3 is found to be 1.5 atm. Some amount of NH; is added to the reaction mixture so 
that at new equilibrium, under same conditions, the partial pressure of МН becomes 2 atm, what 
is the ratio of total pressures before adding МН and after addition of NH3. 


49. Calculate the heat of formation of H2O(g) by the following data and give its numerical value only 
(in kJ/mole). 
€, y= 436 kJ/mole; €, о- 497 kJ/mole; 


Average ең о= 492 kJ/mole 


50. A metal (At. Mass - 65) has a fcc lattice with all the atoms at the lattice points. Jhe edge length of 
the unit cell is 300 pm. What is its density. (in gm/cm?) (Given: Na = 6.022 х 102) 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


56. 


a tautology 

a contradiction 

equivalent to (~q > p) ^ (^r > q) 
equivalent to (p vq) = г 


Let S = {(x, y) : х2 + y? — 4x - 2y 42 0 & x° + y* — 2y = 0}, Г = set of circles which pass through 
all point(s) іп S. Then the number of elements in Г with unit radius that pass through all the 
point(s) in S and the origin is 


(A) 0 
(B) 1 
(C) 2 
(D) 3 


The number of solution(s) of the equation tan” (x + 2) EER (x = 2) =0 is 
X X X 


(A) 0 
(B) 1 
(C) 2 
(D) more than 2 
a b 

For AABC, = = , Where m, n є В“. Given three statement(s): 

t+m?n? mê+n? (4-m?)(1« 0?) Y 
() ZBAC = 2tan"! (П) ZABC = 2tan" mn and (Ill) area of ДАВС = 1056... 

n m? +n? 


Which of the following options lists all the correct statements about AABC? 
(A) | only 


(B) П and Ш only 
(C) | and Il only 
(D) 1, Папа 111 


A statue built on a 50m high pedestal subtends 45° at two points, A; and Ал, 50m apart on the 
ground. If the straight line joining A; and As passes through the base of the pedestal, then what is 
the height of the statue (without the pedestal) (assume that the statue and pedestal are vertical) 


(A) 25,2 
(B 50 
(C) 150 
(D 250 


If tangents are drawn from a point P to the parabola y? = 4x with focus (S) such that the lengths of 
the tangents are -/5 and 10, then SP is equal to 

(A) = +402) 

(В) 542 
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57. 


58. 


59. 


60. 


61. 


2.10 
1-42 


(б) none of these 


(C) 


2 y? 


Let the tangents drawn to the ellipse Te -1 from the endpoints (A, and В.) of a chord (L) 
passing through the point (1, 1) intersect at point Сі. As L varies C, traces which of the following 
curves 

(A) an ellipse 

(B) a parabola 
(C) a circle 

(D) a straight line 


Consider a chord to the hyperbola xy = 9 which has x-intercept 3 and y-intercept 15. The mid- 
point of this chord is 


" [i 
e Gz 


(C) (9,12) 
(D (12,9) 


2 
A chord of x? s -1 subtending 90? at the centre of the hyperbola can have the equation 


(A) | 5x«7y- 543 
(B Зх+7у = 4/59 
(С) 7х+2у = 34/6 
(D 7x+4y= 466 


= 
~ 


За + с)(2а + 3b + 6c) < 0, then the number of roots of ax? + bx + с = 0 in interval (-5, 5) is 
(A) exactly zero 

(B) at least one 

(C) exactly two 

(D) can not be determined 


Let S be the set of points in the Argand plane satisfying |z — 3 — 4i| € 5. If z4 є S such that |z; — 4 


| 10-(2,+2,) , 
+ Si| > |24 — Zo| V Zo € S, then ——— —— ——— is equal to 

20 -i(z, - z) 
(A) 1 
e i 
2 
1 
C A 
(C) 5 
1 
D S 
(D) 7 
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62. 


63. 


64. 


65. 


66. 
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If С is directed along the internal bisector of the angle between the vectors a= 71-4|-4К and 
b - -2i —}+2k, with 161= 54/6, then б is 


(A) (i -7]+2К) 


(В) > (51 4 5j +2k) 
(C) 20 +7} +2k) 
(D) 2-і +5] +2k) 


If the area of the region bounded by the curves xy + x = 1, y? = 12x and the x-axis is A, then 
(A) A>1 


(B _ A«In2 
PUR 

(C) А < 
1 

(D) A> 


п-1 2. 
| nêi 
lim $^ is equal to 
n>» St i4 in 


(A)  In2 
(B) sine 
© 41 
0) i 


If (z  1)?^ + (z — 1)?" = 0, where z is a complex number and n e N, then which of the following is 
always true? 


(A) z-z 

(B) z-z? 
(C) z+z=0 
(D) 27477 =1 


Given a triangular plot of land as per the figure, the owner wants to build a fence ST such that the 
plot is divided into 2 equal parts. The minimum length of fencing required is (where s is the semi- 
perimeter of AABC) 

С 


5 


Ве----------д 
с 


wherea<b<c 
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(A) V2(s—b)(s—c) 
(B) ,56-а) 
(C) Ja(b +c) 
5 
D ы 
(б) 2 
67 If S, = 1 + 1 Tus : then lim 5, is equal to 
| " 1.3.4 2.4.5 7 п(п+2)(п+3)' no" 
1 
A E 
(A) 2 
5 
B = 
(B) 36 
5 
С ee 
(©) 12 
5 
D > 
(D) 6 
2 ; ifxe[0,4] 
68. If A, B e R such that the function f(x) = Btan1—— ; if x €(4,6), is continuous in 
sin (7 X)«A7 : if xe [6,8] 
(0, 8], then A? + B? is equal to 
(A) 1 
(B) 2 
(C) 3 
(D) 4 
cosx x 1 
1 2 . f'(x) A 
69. If f(x) =|2sinx х 2x], then lim —— is equal to 
х-0 X 
tanx x 1 
(A) -2 
(В) 0 
(C) 1 
(D) 2 
70. If y = f(x) satisfies the differential equation xD +у(2х +1) = хе” and f(0) = 0, then the number of 


solution(s) of f(x) = £ is equal to 
X 


ore than 2 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-OT-PCM-JEE(Main)/20 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. 5 boys (В, B2, Вз, B4 and Bs) and 5 girls (Gi, G2, Оз, G4 and Gs) are to be seated around a round 
table such that boy and girl sit alternately and B; does not sit beside G; V i є (1, 2, 3, 4, 5}. If the 
number of such arrangements is N, then the sum of digits of N is equal to 


72. A sample of 20 observations has mean of 50 and variance of 1, while a sample of 40 
observations has mean of 50 and standard deviation 2. The 2 samples are combined to give 
complete set of 60 observations with variance of, then 30° is equal to 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


1 

3 

73. Let f(x) = 27x? + 8х2 + x + 1, then lim х 
9 ШТ T (273) O 


is equal to 


74. А plane (P) is parallel to the line L = = = yas Е аа 


line L, then the square of distance of (3, 2, 1) from Р is equal to 


. If the image of origin in P lies on the 


75. An aeroplane has 100 seats (numbered 1 to 100) and 100 passengers waiting to board each 
having a ticket with a number from 1 to 100. No number is on 2 tickets or on 2 seats. The rules of 
boarding are as below: 

(i) Passengers board in the order of the number on their respective ticket, 

(ii) The first passenger to board can sit on any seat, and 

(iii) A passenger with ticket number i (i + 1) boards the plane and sits on seat numbered ‘i’ if it 
is empty, however if that seat is occupied he can sit on any empty seat. 

If p is the probability that the 100" passenger sits in his assigned seat, then p? + (1 — p)? is equal 

to 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
ЅЕСТІОМ – A 

1. В 

Sol. 72 =(vcosa)i +(vsina —gt)j 


< V >= (усоѕа)і +(vsina— zy 


[| = v >| 
4v sina 
—t-——— 
3g 
2. B 
Sol.  r-a(1- cos 0) > dr = a sin Ө dO ig 2a y 


Flux through the element is 


шш ,_ оа? ет? ggo 
2ла | (1-сов0) (1--со50) 


қы о 
= 
Ф 


TU 


Holf 2a |. tol, f 
= — |—— sinf 090 = — 2а | аө 
? | in? 0 n | 


т 9 S 
ф = 2uola 
-. mutual inductance 
M = d/I- 2ша 
3. B 
Sol. = Q 
k4nggr 
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шог. =4nrv  ...(i) 
£o 


|= J-d8 = oE-d8 = 99 amr? = 20 — апоу 
Š 3 k4néor k 


80 
4. C 
Sol, е 
2nsgf  2mr 
LÀ QA 
£gHol | 
5. A 
B 
Sol. Speed of sound, v = E 
p 
Pv? = К 
Bulk modulus, В = yE = a = 2P 
dV ү? 
2P 
у= майга 
р 
6. р 
Sol. In steady state, potential difference across 6 uF capacitor = 7.5 V 


г. Charge on the 6uF capacitor, q = 6 x 7.5 = 45 uC 


7. B 
Sol. Thermal resistance of the spherical shell is 
“ош а dr a 
do 21: 2 4ra 2 
a n a -2 Ant 
r 
 msdO 0-00 
dt R 
60 t 
тэн | a [at 
(0-09) 


Sol. A=A,e™ 
_ 02, 
7.8 -31.2е 5570 


аи аа рр ааа саасан танае: 
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+ pppoe 2 
5570 
Solving, t= 11140 years 
9. A 
Sol. Let v = actual velocity of fly towards right 
Vapproach = 4 + ру 
824-4 ру 
У = З m/s 
10. D 
2 
m(3v,) 
Sol. T-mg- 1 
2 
Т- mg+ 9mvo 
11. A 
Sol. TM = loma 
2 
umgR = ПЕ a © 
у 
R 
When pure rolling motion starts 


оВ-У-Уо 
(до - at)R — ugt = ugt 
cR — 2ugt – ugt = ugt 


Q. 
oR  40x0.4 


= = =2 sec 
4ug 4x0.2x10 


12. A 
Sol. The equation of process AB is 


р-| Р |y ру = const 
Vo Vo 
г. This is a polytropic process with a polytropic constant, x = –1 
2. Molar heat capacity, C = Cy + шинэ = ЗА + Ba =3R 
(1-х) 2 2 
13. C 
Sol. We know E ос 


дэ ЕЭ 


е 


— eel 
НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-PCM(Sol.)-JEE(Main)/20 4 


Sol. 


15. 


Sol. 


Sol. 


17. 


Sol. 


Sol. 


From Conservation of momentum V 17 Vo 
mv + 0 = mv, + 2туҙ (m— (от) (m— (m— 
A B A B 


у= ү + 2V2 4440) 
coefficient of restitution; 
Vo —V4 
ё--5---- 
у 
У = М = У ...(ii) 
from (i) and (ii); 
dE AEQ QE 
Aa 2ту; 2v, 4 
Ав 7 mv, 7 V4 Ё 
B 
When y = B = DA 
4 4d 
: { у А 3, ЭН 
Path difference, Ar = d sin Ө= d| — | =d| — |= — (for small “0” 
D 4d) 4 
". Phase difference, 6 = zu x Ar = zm x Шэн: 
A л 4 2 


Specific gravity of the material of cylinder = po/p = 5/3 


A 
The emf induced in a thin circular ring of radius ‘r’ is 


4199 
- 4 
Е S (ktr?) = krr? 


Ем 


kh BI ЕТІ 
2p| 2 : 4р 
B 
Shift, dS = [i-es 
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| { 
СЕЕ 


= t-t[en(t+x)],=t-ten2 = t(1 – /n2) 


19. А 
Sol Е-4-2а ...(i) ра 
4-3 = 2а ...(ii) 
Е = 5№ 1 kg Е 
4N 
--> 
а 
4N 
2 kg 
3N 
20. C 
ІН = Vec- Vee=9-5=4V 
igs Bs рд 
Ry, 10° 
ls -2 = 4x10°A 
Vcc = ЇвНв + Vee 
Ry = voc Уве _ шаг =1.9x10°Q = 190 КО 
lg 4x10^ 
SECTION - B 
21. 4 
Sol. Velocity of longitudinal wave in a solid rod is A B 
п O C 
v= (1 1.6x10 _ 5 «104 = 8000 m/s <----э<-----------------><---> 
р 2500 15ст 70 ст 15 ст 
Now, ni i N2 | Ng = 01: fo: Ёз 
=15: 70:15 
=1.5:7:1.5 
No. of loops formed in the fundamental mode of vibration 
=1.5+7+41.5=10 loops 
2. 10(A/2) = £ 
> А = (20/10 = 0.2 т 
3 
2. fundamental frequency, f = Lem rules 40 kHz 
A 0.2 
22. 1 


Sol. a= (Tute hg 
m, +115 
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23. 


Sol. 


24 


Sol. 


25. 


Sol. 


да лд Н A(m, + т») E A(m, + т») 


а 9 m; = т, m, +m, 
^a 001 04 04 
a 980 60 147 
SECTION- C 
00002.82 
о = 2лП = Deel =0.5 rad/s 
4n 
R 
| mv? = eg oed + | төдгаг 
2 28 R 4 
252 
1 mv? Е КОа , mo^HR 25 v2 = KQq | p? 
2 2R 2 R 


9 
v EXE, i09 +1=7 > ү, = 4/7 m/s 


у, = oR = 1 m/s 


v = у? ev? = 4741-48 = 2/2 =2 x 1.41 = 2.82 m/s 


00002.25 

V + fo = 26 cm 

= у = 26 – 2.5 = 23.5 cm 
Pete 21 


v u fy 
TO noh N E ови 
и fp u fo 1 
Angular magnification, m = v --22.5х 28 = 225 
uf, 2.5 
|т| = 225 
100x = 225 > x= 2.25 
00042.50 
v Vs 
fmax f y 
V - Vg 
fmax = 340 60 HZ = 382.5 HZ [соот D 22 
320 
observer 
ле жолы” " 
т" (ұру : 
340 


= — x 360 Hz = 340.0 Hz 
360 


— fmin = 42.50 Hz 


max min 
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Chemistry PART - II 
ЅЕСТІОМ – A 
26. В 
Sol. (A) The value of steric factor decreases as the complexity of reacting molecules increases. 
(C) If chain termination is slower than chain branching and chain propagation, explosion 


Sol. 


35 


Sol. 


36 


Sol. 


37 


Sol. 


occurs. 
(D) М» is used to remove the excess energy as Os formed at lighter energy level can 
redissociate. 


Stability order is 
C>B>D>A 


C 
Due to highest electronegativity difference also due to bond order greater than 1 in ВЕ» (only). 


A 
B & C are non aromatic as both are non planar. 


D 
Melting point of sodium (Na) is 371 K (approx), hence it is obtained in liquid state even at 850 K, 
the temperature of operation. 


D 


[OH |-41.5х107 = 1.225 x 10; pOH = 3.912; 
Hence, pH - 10.088 


(B) Duma's method, the organic compound is heated with CuO, not with СиО. 

(C) Fuming HNO; is used in Carius method. 

(D) N, S, X (halogen) and phosphorus present in an organic compound are detected by 
Lassaigne's test. 


D 
B 
MS C B= EI d ; C= 
| S 
O О О 
B 


In A, C and D — Sy1 runs in parallel. 


D 
All are free radical reactions. 


D 
Carbon reduction is employed for extraction of Fe, Pb, Zn and Sn etc. generally. 
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38. B 
Sol. Spin only magnetic moment of A, C and D are zero. ‘C’ cannot show ionization isomerism. While 
‘D’ does not show geometrical isomerism. 


39. С 
H4C—CH—COO- 


Sol. By the processes defined in A, B and D, Alanine Ф is formed. 
NH3 
40. C 
Sol. (A) Al + dil. HjSO, —А!, (SO, ), +H, T 
(B) Al + AICI, High temperature » AICI 
(D) AICI disproportionates below 800°C to give АІСІз and Al. 
41. D 
Sol. Shapes of MX; (M = alkali earth metals) change from linear to bent from top to bottom. 
42. C 
Sol. Ве(ОН), solution is amphoteric. 


e pK, of СНСООН is 4.76. 
e pK, of СНзСООН is 3.76. 


43. A 

Sol. The order of corresponding equilibrium constants is : K4 < Ка < Ko < Ki. 
44. C 

Sol. (A) Rain cloud — Aerosol 


(B) Soapsuds — Foam 
(D) Milk of magnesia — Sol 


45. D 
Sol. Chlorine water oxidizes Вг” to Вг and F to 12. 
Also, Вг» water oxidize Г to |». 


SECTION – B 

46. 8 
Sol. For the given reaction : n= 2. 

ES, = 0.24 

Hence, E? = 96 соқ, 

0.24х2 

= logK 
0.06 9% 
Кы =10° 
Hence, x = 8. 
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Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


3 
C,H,,0, — 195 5HCOOH + HCHO; 


(Glucose) 


1 mole = 180 gm glucose give 30 от HCHO 
Hence, 18 gm glucose give 3 gm of HCHO. 


SECTION - C 


00000.96 

K, = 1.5х1.5 = 2.25 atm? 
At new equilibrium: 

2.25 =P, x2 

Pis 71.125 

Po = 3-125 


total 


= 0.96 


Hence, the desired ratio is - 
3.125 
00299.50 
1 
H, (9)+ 50: (g) »Н,О(0) 


1 
AH, (H,O, 9) 26, 4 * боо EN 
- - 299.50 (kJ/mole) 


00015.99 


Density — ~ ;Z = 4(їсс) 


M = 65 gm/mole 
a = 300 pm =3 x 10?cm. 
Hence, density = 15.99 gm/cm*. 
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Mathematics PART - Ill 
ЅЕСТІОМ – A 
51. А 
So. = (~pv q)v (qv т) 
52. C 
Sol.  Thecircles touch each other at (1, 1) 
53. C 
Sol. х= +4/2 
54. р 
Sol. Use half angle formulae and Heron’s formula 
55. D 
Sol. А, А, $; and 5: аге concyclic. 24 S2 
ZS2A,81 = ZSeA28; = 45° and /5,А,А- /6152А2- о P 
=> ХАА = /А+{$»А» = 45? — 2a 2-2 PM 5, 
2 yA , but A,S, = 50 соѕес a хоо 50 
sin( Z -2a | sin( 2 «| Po „у 
4 12277 22 Р 
Ар--ш--5А 
=> tana -3 2. SS, = Ar ан = 950 "750 : 
ТЕ -а) 
4 
56. В 
Sol. Property, SP = Geometric mean of length of tangents 
57. D 
Sol. 252521 
4 9 
58. В 
Sol. Midpoint of segment between asymptotes is same as midpoint of chord 
59. D 
y? 2 1 
So. x*-2_=(é&x+my) ->1-/2 -m° =0 = l +m? = 
66 66 
60. B 
3 1 
Sol. | fO0dx- [tG0dx < 0, where f(x) = ax! + bx + с 
-3 0 
61. D 
Sol. z; lies on line joining З + 4i and 4 — 3i, which also contains the point 5 — 10i. So, expression 15 
slope of perpendicular to this line 
62. A 
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Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


67. 


Sol. 


68 


Sol. 


69 


Sol. 


70. 


Sol. 


71 


Sol. 


72. 


Sol. 


73. 
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D 
1 
3 1 1 
А= | ї2хах+ | -1)х 
х 
0 1 
3 
D 
і 
QE IE ! X | л 
lim n -- -—tan!x?| =— 
in і“ ет о 8 
Ios 
n 
C 


ST? = AS? + AT? — 2AS-AT-cos о and А5-АТ = 500 


В 
1 1 


БЫ Deu nen 23) 


B 
A=-1,B=1 
A 
f(x) = х? (tan x — cos x) 
C 
3x 3x 
xye?* xe e " 1 
3 9 9 
SECTION - B 
6 
41-(21:3 + 2 x 2 + 3) = 312 
9 
2 
o? = 223 шү = 3 (Because mean of both samples is the same) 
SECTION - C 
00001.50 
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Sol. 


74. 


Sol. 


75 


Sol. 


1 1 
ха M 


1 4: for large enough x, now use Sandwich Theorem. 
Ң--|>х>Ң---1 
3 3 
00004.50 
3 
Plane is -x + z = 1 > а= 
42 


00000.50 
p = 0.5 as there is a bijection between the sequences where 100" passenger sits in his assigned 
seat and the sequences where he doesn't. 
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more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 


Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (11), (II) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (iii) and (iv). Column 3 will be with 4 rows 
designated (P), (О), (В) and (S). Each multiple choice question with 4 options has only one 
correct answer and carries 43 marks for correct answer and - 1 markfor wrong answer. 


2. Section- В (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART -I 


SECTION – A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


Nucleus A decays to В with decay constant 4, and В decays constant 4, . Initially at t = 0, 
number of nuclei of A and B are 2N, and N, respectively. Att =t}, number of nuclei of B 


(A) The value of t, is Pl TA. 


1 2 


(B) The value of t,is +m 44 


2221 
ЖЕТЕР 
(С) aat tis — 272 
1 
2 2N,A 
(D) 4 at f Ps 


1 


Consider a bob of mass m and having charge q attached with a EN 

light string of length | and pivoted at point O. It is released at 

rest at 60° with vertical. There are two regions- Region-| (left of Ecronstant 
line PQ) has a uniform and constant magnetic field B directed e 
inside plane of paper. Region-ll (right of line PQ) has a constant 

and uniform electric field E directed vertically up as shown. ш =; J OB 
Consider no effect of gravity in both the regions. - 


(A) Time taken by particle to cross region-l for 1° time is л 
(B) Time taken by particle to cross region-l for 2" time isz ,|—— 


(C) Angular speed of 1*' revolution in magnetic field is 


1 
(D) Angular speed of 2" revolution in magnetic field is || —— 


Space for Rough work 
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A binary stars system in which stars are considered as point mass having mass m and 
2m are separated by a large distance ‘r’. Choose the correct statement(s) 

(A) Radius of circular path of star of mass 2m is r/3. 

(B) Kinetic energy of 2m mass star is one forth of that of lighter star. 

(C) Time period of revolution of each star is same 

(D) Angular momentum of lighter star is more. 


A wire frame ABCDEF is kept as shown in figure. | am the current 
in the wire frame. 


(A) The direction of magnetic field at 'O' due to the wire frame will be along E 5 


(B) The direction of magnetic field at P (0, a, 0) due to wire CD and EF will be along -| 
(C) The direction of magnetic field at Q(a, 0, 0) due to wire EF and CD will be along (-i) 


(D) The direction of magnetic field at P(0, a, 0) due to wire AF and CB will be along (4) 


Which of the following represents a progressive harmonic wave? 
(A) A (ax – bt) 

(B) A tan (ot — kx) 

(C) A cos (vt – x) 
(D) 


A cos kx sinot 


A small ball of mass 'm'& radius r is released from rest in a viscous liquid of coefficient of 
viscosity т and density half of that of ball. Choose the correct option(s) 
(A) The ball will never attain constant velocity 


B) After time ї = mine the velocity of ball will be half of the terminal velocity 
блтг 
т 


блг 
(С) The instantaneous velocity of ball at a time t is given by v=v (+ g m =) 


(D) The velocity of ball will remain constant 


Space for Rough work 
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7. ABCD is a wire frame of identical wires in which point D is given 
velocity v as shown in figure. Choose the correct statement(s) 
(A) Velocity of point A along x-axis will be v/2 
(B) Speed of point A will be v 
(C) Speed of point A along y-axis will v/2 
(D) Velocity of point A will be equal to velocity of point C 


NAAN AAA 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions Q. 8, Q. 9 and Q. 10 by appropriately matching the information given in 
the three columns of the following table. 


4, is the initial charge on the capacitor. The key K is closed at t=0 


Column 1 Column 2 Column 3 

( | V, 20V (Dv |К=К,=5О (Р) | C-5uF 
R «100 4-0 

(1) | V,=30V (ii) | R 250 (О)! C =20uF 
R, «100 q, =0 
R=100 

(ШІ) | v, 2-30V (ili) | А 2100. (R) | C=5uF 
R, = 50 q; =100uC 
R=100 

(IV) | V, 260V (iv) R 2R,-R-100 ((S|C-20uF 

q; =100 uC 


Space for Rough work 
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In which of the following cases, will the сштеп , initially? 


In which of the following cases will the net charge flowing through the capacitor be equal 
to 300 uC ? 


(A) (11) (i) (S) 
) (8) (R) 


Ї 
Ї 


In which case will the current through R decay exponentially to zero with a time constant 
of 0.2 ms? 


(A) (IV) (ii) (Q) 


Space for Rough work 
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11. 


Answer questions Q. 11, Q. 12 and Q. 13 by appropriately matching the information given 


in the three columns of the following table. 


An object of mass M and radius R is pure rolling on a horizontal surface. It smoothly 
climbs over an rough incline with sufficient friction to ensure no slipping. The following 
grid has 3-columns: Column- | represents the type of object. Column Il represents the 
maximum height attained by the object and column Ill represents the time taken to reach 


the maximum height. 


Column 1 Column 2 Column 3 
(Object) (Height) (Time) 
(l| Ring (i) | 7? (P) | 7v/5gsin0 
10g 
(I) | Disc (ii) | зу? (Q) | 2v/ gsin0 
Ag 
(Ш) | Hollow sphere (il) | /е (R) | 3v/2gsin 0 
(IV) | Solid sphere (iv) | 54? (S) | 5v/3gsin80 
6g 


Pick the correct combination:- 


(A) (1) (i) (P) 
(B) (Ш) (ii) (Q) 
(C) (II) (ii) (R) 
(D) (IV) (iv) (P) 
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13. 


7 AITS-FT-VII (Paper-1)-PCM-JEE(Advanced)/20 


The combination where the total mechanical energy is maximum will be 


(A) (1) (iii) (Q) 
(B) (1) (ii) (R) 
(C) (Ш) (iv) (P) 
(D) (IV) (i) (S) 


(A) (1) (iii) (Q) 
(B) (II) (ii) (R) 
(C) (Ш) (iv) (S) 
(b) (IV) (i) (P) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. 


A square frame of wire connected to a capacitor is kept ina Ү @B 
magnetic field which varies with position as well as time and is 


given as B - axi (-KJas shown in figure, where о isa >=! 


constant. The charge on the capacitor at any time is Call’. 


Then find the value of 'n'. 
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15. 


16. 


17. 


18. 


A large concave mirror with a radius of curvature of 0.5 m is placed on a horizontal plate. 
We pour a small amount of water into the mirror and place on it a plano-convex lens with 
a radius of curvature of 1.0 m whose plane side just covers the water. Then we place a 
point light source above this set-up at a height of 0.3 m. The distance (in metres) from 


the object where the final image is formed will bec . Find x given that the refractive 


4 
index of water is 3 and the refractive index of glass is 1.50. 


A radioactive sample contains two nuclides A апа B having decay 
constant Ahr and 2Ahr ^. Initially 25% of total decay comes from A. How long (in hr) 
will it take before 7596 of total decay comes from A. 

[Take A = In 3] 


An electron accelerated by a potential differenceV = 3.6 V , first enters a region of 
uniform electric field of a parallel-plate capacitor whose plates extend over a length 
l= б ст in the direction of initial velocity. The electric field is normal to the direction of 
initial velocity and its strength varies with time as E=axt wherea= 3200 Vm 8. 
Then the electron enters a region of uniform magnetic field of induction B = z x 10^T . 
Direction of magnetic field is same as that of the electric field. Calculate the pitch (in mm) 
of helical path traced by the electron in the magnetic field. (Mass of electron, 
m -9x10^'kg,e - 16x10 ^C). 

[Neglect the effect of induced magnetic field]. 


In the given circuit wire AB is of uniform resistance. On 


closing switch 2 with other two switches open, the balance M 
length AJ is L. On closing all the switches, the balance р: ї 4 B 
Z ` 
length AJ, is L,. The internal resistance of the battery V is в Б R 2 
PWM- WM 
; г, 
пКО .Find п. |2- J MM Ку 
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Chemistry PART - II 


SECTION- A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. The correct statement regarding compound is: 
HO 
О 
OH 


H О 
H СН,ОН 


ОН H 
Can reduce Tollen’s reagent 
It is furanose compound 
It can show mutarotation 
Stable in basic condition 


YS ew m 


(A 
(B 
(C 
(D 


ON М. 


20. Ап oxime of compound 


Cl 
whenever treated with H,SO,/A gives a compound P, which on hydrolysis produces Q 
and R. If Q is an aliphatic primary amine, then choose the correct option(s)? 
(A) R is soluble in hot aqueous NaOH 
(В) R gives brisk effervence of СО, with aqueous NaHCO; 


ON NC 
(С) Q can give foul smelling compound with СНСІз/Маон 
CI 
(D) Q on Hofmann exhaustive methylation gives product which has very high solubility in 


water 


Space for Rough work 
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21. (ОН), (s) —3Zn(0OH ), (аа) K,-10* M 


N 
VOTES tms 

nA 
ко М.У 


J)——Zn(O0H) «OH. К, =10” М 
===7п” +0H7 K, =10* M 
Zn(OH),(aq. + ОН = =Zn(OH), K,-10 M^ 


Zn(OH), «ОН —25Zn(0H), K, 210 M^ 
Which of the following options are correct about solubility of zinc hydroxide at 
various pH . 


(A) 2x10 M at pH =13 
(B) 1.12x10° M at pH =9 
(C) 10M at pH =5 

(D) 10" M at pH =5 


conc 


22. For the two reactions 7: А  B;II :C — D following act [€] 
graph is obtained: 


Which of the following statement is false? 0.5M [4] 
(A) If [B] 2 [A] then at that time [D] 20.75M 30° 
(B) If [C] - [A] then at that time [5] » [D] 87 Time(min) 


Ls )ределоа1 = (tos) 
(C) ( 10076 /ReactionI 100% / Reaction П 


(D) [A]- [C] at: = min 


23. Тһе ions for which all octahedral complexes are paramagnetic irrespective of ligand? 


Space for Rough work 
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24. In the reaction sequence given below A is an anionic Fe(ll) complex 
A aq. NO; B aq.$ C 
brown (Purple) 


Match the A,B, C with correct option. 


COLUMN- I COLUMN-I 
(1) A (P) | Na;[Fe(CN);NO] 
(2) B (Q) | Na,[Fe(CN),] 
(3) |C (R) | Ма, ІҒе(СМ),(МО)(50,)) 
(5) | Na,[Fe(CN),NOS] 
(Т) | [Fe(NO)(H,O),]SO, 
(U) | Hybridisation of central metal atom is о?ѕр? 
(М) | Sodium penta cyano nitrosyl ferrate (Il) 
(A) 1-QU, 2-PSR, 3-SU 
(B) 1-QU, 2-PUV, 3-PT 
(C) 1-QV, 2-PUV, 3-SU 
(D) 1-QU, 2-PUV, 3-SU 
25. Іпа reaction [Co(NH,), * 2" [Co(NH,),]** , which of the following are correct about 


this reaction? 

(А) со?“ complex is more stable then Со?” complex 

(B) Charge transfer spectra is responsible for colour of both complexes 
(C) Reduction by air 

(D) Co* has high crystal field stabilization energy than Со”. 


Space for Rough work 
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(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


26. 


Answer questions Q. 26, Q. 27 and Q. 28 by appropriately matching the information given 
in the three columns of the following table. 


Column 1 Column 2 Column 3 (Double 
(Reaction) (Intermediate) bond equivalent in the 
Final product) 
(i) | Carbocation (P) 0 
(1) CHC, кон 
Br | (ii) | Carbanion (Q) |4 
(1) bd SG 
Br 
? 0 (її) | Free Radical (В) |2 
CI-C—C—OH -Т--283-, 
(ІІ) | 
Cl 
OH (iv) | Carbene (S) 3 
(IV) (^ 
H y 
A 


Which of the following is correct combination if the given matrix? 
(A) (II) (iv) (R) 

(B) (1) (ii)(iv) (R) 

(C) (II) (ii)(iv) (R) 
(D) (III) (iii) (P) 


Space for Rough work 
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Which of the following is correct combination if the given matrix? 


(A) (IV)(i) (R) 


(B) (1) (іу) (R) 
(C) (Ш) (iv) (P) 
(D) (1) (ii)(iv) (Q) 


In which case the product is used for anesthetic purposes in old time 


(A) (IV)(i) (R) 


(B) (IV) (i) (Q) 
(С) (Ш) (ii) (R) 
(D) (Ш) (іу) (Q) 


Answer questions Q. 29, Q. 30 and Q. 31 by appropriately matching the information given 
in the three columns of the following table. 


Column-1 [Reactant-1] Column-2 [Reactant-2] Column-3 [Product] 
() | MnO; (i) | H,C,O, (P) | MnO, 

(I) | K,CrO, (i) | Na,S,O,in H* (Q) | MnSO, 

(ІІ) | p, (i) | 50, (R) | co, 

(IV) | CO (iv) | Fe,O, (S) | H,SO, 


Which of the following combinations is not possible? 


(A) (1) (i) (8) 


Space for Rough work 
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30. 


31. 


Which of the following is not possible in an acidic medium? 


(А) (1) (іу) (P) 


(B) (Ш) (iii)(S) 
(C) (I) (iii) (Q) 
(D) (Ш (1) (к) 


In which of the following combinations will the reactants react in 2:5 ratio. 


(A) (1) (i) (8) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


32. 


33. 


Predict whether or not AgCI will be precipitated from a solution which is 0.02M in NaCl 
and 0.1M in [Ag(CN),] . Given К -4.0х107” 
and К, AgCI-2.8x10 ^ . 


(i) mark 0, if ppt of AgCI form 
(ii) mark 1, if no ppt form 

(ІІ) mark 2, if ppt of NaCN form 
(iv) mark 3, if ppt of KCN form 


dissociation of the complex ion 


A 0.5mL sample of an aqueous solution containing 0.481 Ci per mL of Na” is 
injected into the bloodstream of an animal. After allowing sufficient time for complete 
circulatory mixing a 0.1mL sample of blood is removed and found to have a net activity 
of 444 dpm of Na^ from this data, the blood volume of animal was found to be 60x 
mL. Find the value of x. 
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35. 
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k, -2sec! k,-4sec ! 


For the two parallel reaction A —————95 B and A ————— С, the activation energy 
E' for the disappearance of A is given in terms of activation energies E, and E, for the 


two path by 
E, -2E 
р. The value of x is.......... 
X 


The correct statement(s) is/are “х! then value of DE will be: 


(a) In some cases, constitutional isomers are chiral 

(b) In every cases, a pair of enantiomers have a mirror-image relationship 
(c) Mirror-image molecules are in all cases enantiomers 

(d) If a compound has an enantiomer it must be chiral 

(e) Every chiral compound has a diastereomer 

(f) If a compound has a diastereomer it must be chiral 

(g) Every molecule containing one or more asymmetric carbons is chiral 
(h) Any molecule containing a stereocentre must be chiral 

(i) 

(i) 

(k 


J 


Any molecule with a stereocentre must show stereoisomerism 

Some diastereomers are mirror images to each other 

) Any chiral compound with a single asymmetric carbon must have a positive optical 
rotation if the compound has the R configuration. 

(I) If a structure has no plane of symmetry it is chiral 

(m) All chiral molecules have no plane of symmetry 

) All asymmetric carbons are stereocentre 

(0) Gauche form of n-butane is chiral however anti form is achiral 

(p) Molecules with two or more identically substituted stereocenters may exists as meso 
stereoisomers 

(q) A stereocentre can be tetrahedral or trigonal planer 


(т ) \ апа // \ both are comformational diastereomers. 
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36. Ore*Na,CO, —*> obtained solid +Gas A 


after cooling and filtered 


ЕШгаќе 
веке p, «acidification | 4 


. residue 
Gas A Lime water test +ve 


— ^P сап be oxidised 


E is an oxidising agent and when a paper dipped in E solution comes in contact with 

SO, changes colour from orange to green. 

Now, how many are correct about above flow diagram? 

(A) Lime is added with Na,CO,, keeps the mass porous so that air becomes 

accessible to all parts reaction mixture and prevents fusion 

(B) ‘C’ is mainly Fe,O, 

(C) Filtrate is a yellow solution. 

(D) During acidification a redox reaction is taking place. 

(E) D contain 2 salts in solution and when fractional crystallisation occurs salt of 
lower molecular mass comes out first and is filtered off. 

(F)  Acidication gives two salts both hydrated. The one which has more water of 
hydration is less soluble 

(G) When pH of solution is increased the colour of solution of E changes from orange 

to yellow 
(H) The oxidising anions present in flow diagram can be distinguished by AgNO, 


One gives reddish-brown ppt and other gives brick red ppt. 


Space for Rough work 
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Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


2-3 e? 


=+ is zero, then z lies on 
e 


If the imaginary part of 


(A) A circle with unit radius 

(B) A circle with radius 3 units 

(C) A straight line through the point (3, 0) 
(D) A parabola with the vertex (3, 0) 


T Cs 


me 


If 


= 29x 43х5 where a«l' is not a multiple of 47 and b el* then which of the 


following is true? 

(A) r is a prime number 

(B) r is a composite number 

(C) r has two different integer values 
(D) 


50 
D) exponent of prime number 3 in = is 2 
If "Эш ын И = 25 мһегет,пеМ 
Кх tan 
(A)m=4,n=3 
(B)n=3,m=4 
(C)m=5,n=1 
(D)m=1,n=5 


Space for Rough work 
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40. 


41. 


42. 


Tangents are drawn to the circle x? + y? = 50 from a point ‘P’ lying on the x-axis. These 
tangents meet the y-axis at points ‘P,’ and 'P2'. Possible coordinates of Р” so that area 
of triangle PP;P2 is minimum, аге 

(A) (10, 0) 


The chord x+y=1 cuts the curve y*=12x in points А and В. The normals at A and B 
intersect at C. A third line from C cuts the y*=12x normally at D. Then which of the 
following is/are correct 

(A) Sum of slopes of normals at A and B is 3 

(B) Coordinates of D are (12,12) 

(C) Tangent at D intersect y axis at (0,6) 

(D) Coordinates of D are (12,-12) 


2 


2 
The parametric angle 0, where — л < 0 X m, of the point on the ellipse ^, = 1 at 


p? 
which the tangent drawn cuts the intercept of minimum length on the co-ordinates axis, 


is/are: 
Б 
“Ха 
(A) tan” 
(В) — tan” 


Space for Rough work 
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43. А chord AB, which is bisected at (1, 1) is drawn to the hyperbola x^ + 4ху - y? -3-0 
with centre ‘C’ which intersects its asymptotes in E and F. Then 
(A) Radius of the circum circle of A CEF is /2 
(B) It е, be the eccentricity of hyperbola x^ + 4xy - y? -3k=0 Vk=1, 2, 3,.....2014, 


2014 
then | | e, 2 27" 


k=1 
(С) Slope of the line L to the segment AE is 2 
(D) АПА, В, C cannot be true simultaneously 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions Q. 44, Q. 45 and Q. 46 by appropriately matching the information given 
in the three columns of the following table. 


х-а)х-Б 
i= авав Column-1: contains information about real roots 
(x-c)(x-d) 
of the equation; Column-2: contains information about limit of f (x); column-3: contains 
information about increasing interval and decreasing interval of /(х)ала f (х) апа information 


about local minimum value and local maximum value of f (x) 


Column 1 Column 2 Column 3 
f(x)21hasexacly (0 | lim f(x)2— | (P) | f(x)is increasing in the 
() | one real root B interval(b, c) 
" f(x)=2has exactly | (Ü) lim f (x)=% (О) | f(x)is decreasing in the 
two real root interval(d, оо) 
” f (x) =—10 has one (iii) lim f(x)=-% |(R) | f'(x)is increasing in the 
real root interval (b,c) 
f (x) 210 has two real (iv) lim f (x) =1 (S) | Local minimum value of 
(IV) | roots uiis f (x)is smaller than local 
maximum value of f (x) 


Space for Rough work 
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44. | Which of the following is the only CORRECT combination? 


(A) (1) (ii) (S) 


45. Which of the following is the only INCORRECT combination? 
(A) (II) (ii) (P) 
(В) (Ш) (i) (R) 
(C) (IV) (iv) (P) 
(D) (V) (iii) (Q) 

46. | Which of the following is the only CORRECT combination? 
(A) (Ш) (iv) (P) 


Space for Rough work 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


47. 


21 AITS-FT-VII (Paper-1)-PCM-JEE(Advanced)/20 


Answer questions Q. 47, Q. 48 and Q. 49 by appropriately matching the information given 
in the three columns of the following table. 


Let f (x)be a double differentiable function with continuous second derivative defined on 


the interval 0,1] satisfying the equation 


Оа = | у'(@)агух< [0.1]and f (0) = f (0) =0. Column-1; contains the 
0 0 
information about interval of value of f (x) ; Column-2; contains information about value 


of f (x) ; Column-3: contains information about interval of value of definite integral 
of f (x); Match the following Column(s) 


Column 1 Column 2 Column 3 
() |f : «x ү ЭН re Ir goa 
ш | f В xm f 2 =; ы шив. 
„к ||) |" онч 


Which of the following is the only CORRECT combination? 


(A) (1) (8) (Q) 


Space for Rough work 
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48. 


49. 


Which of the following is the only CORRECT combination? 


(A) (1) (iv) (Q) 


(B) (II) (iii) (S) 
(C) (1) (iv) (P) 
(D) (IV) (iii) (S) 


Which of the following is the only CORRECT combination? 
(A) (Ш) (ii) (0) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If p,q, r ands are non- zero numbers such that ‘r’ and ‘s’ are roots of x? +px+q=0 and 
p,q are the roots of х? «rx s - 0, then find the value of (4p+q+2r+s). 


4 1 

Value of 5^*50/? +]og - ——~ + log, ————— 

“7-43 — 771042421 
Let1^ +2 +3" +......... +n” cas ЗРОБИ assu: +apn+a,,,, where n,PeN. If 
а, E then P = 

8 
: ‚ ; : dyY Фу " 
y-f(x) is a particular solution of differential equation rer such that 
X 
#0) =1= #'(0) , then the value of ? (In2) іѕ................ 
2 2 

The differential equation 9) = (ery +2) -(y-1)_ determines a curve y=f(x) & Қ0)-1 


dx (х-3) 
then f(3) is equal to ... 


Space for Rough work 
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FULL TEST - VII 
JEE (Advanced)-2020 


PAPER - 1 


ANSW ERS, HINTS & SOLUTIONS 
Physics PART -I 


SECTION- A 
1 АС 
Sol » -AN,-AN, 
ат, T -0,М,- ы. = 2М,46 ^^ — A 2 -0 
ty = P T 


2. ABC 
Sol. Using work-energy theorem till string become taut 
Work done by gE = Change in K.E. 


=> qEl = my" -0 


ЕЕ |24Е! 

2т 
When string become taut an impulse is received and speed of the bob becomes 
3qEl 


т 
Further using work energy theorem speed of the bob becomes 


усоѕ30° = 
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Sol. 


Sol. 


54Е! 
2т 


1 


time period = 28 = 2л ань 
v' 54Е 


After 1st half revolution in magnetic field work done by ДЕ =Change іп K.E., from 
lowermost to uppermost point. 


2 
Е 
авдаг ake 
2 2 2m 
y 134Е! 
2т 
-. Time period of 2" revolution = —— о га 
у 134Е 
st : qE 
г. Angular speed of 17 revolution = 
2ml 
E 
-. Angular speed of 2™ revolution = 24 
2ml 
7 ABC 
ACD 
Radius of 2m = > radius of m -4 . (because C.M of the system should be at rest) 
Similarly, velocity of 2m = 3: ; velocity of m = =. 


K.E of 2m ЖАС Ї KE orn ны 
2 3 2 3 


2mv? 


КЕ of 2m- P. K.E. of m- 


Time period of 2m = 2477) ; Time period of т = 


Time period of 2m = ан ; Time period of m= Ён 
V V 


Angular momentum of 2m = 21| 5) angular momentum of m = ЗЕ) 


4mvr 


2mvr 
Angular momentum of 2m = uem angular momentum of m = 


ABCD 
9 (i+ k) ed 
o um 


Direction of magnetic field at P due to CD = 
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A) «-1 
V2 V2 


Direction of magnetic field at P due to EF =-i 


Hence direction will be along -| 
Direction of magnetic field at 'O' due to upper frame along -і 
Direction of magnetic field at O due to horizontal frame will be along - j 


5. C 
Sol. Travelling harmonic wave is sin or cos function of (ax + bt) 
6. B 
Sol. ma = mg - 72 балу 
mg/2 
mg 


ma = блтгут - блтүгу 
dv блг 
= (v, -v) 


dt m 

dv бттүг 
= 2 dt 

V,-V m 

pe. т 

Vr 


Smr, 
v=v,|1-e " 


“бла 


1-3 18 
2 


блі | 
m 
_ m/n2 
Е блг 


én2 


7. AB 
Sol. v,=v/2 
Vy = Vx cot 30° 
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V 
Vy -2У3 
Уд = 
8. В 
9. C 
10. B 
Sol. (for Q.8 to 10) 
У, =i,R—-iR, =0 
-4К,-4/С4-444,-0 
With i, = a 
dt 
Substituting the given values, we get the result. 
11. C 
12. A 
13. D 


Sol. (for Q. 11 to 13) 


O 
Taking torques about ICR > 


mg sin Ө. R=(IoytmR? )а 

mg sin Ө R^ 

(Io, *mR?) 

ү V(I +m?) 
a mg зїп ӨК? 
Also, Applying energy conservation:- 


2 
mg h= 5 (le шк) У! 


a=aR> 


Final V „=0 ~<. t= 


SECTION - B 
14. 3 
Sol. Flux of magnetic field at any time t is 
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15. 


Sol. 


5 


21 3 
= | axtldx = “atl? 
ф | 5 


2 le| = ЫН 
2 


3 
г. Charge on capacitor = Саг 


Power of the system 
P=2P +2P, +P, 


КЕТЕ 
3 0.25 
мата 274-12. 43 
3 3 3 
0.3 


үт... рр 
Mr ЧЕ НИР Ш 


Focal length of equivalent mirror = -2m 


1 1 1 
— + — = ———_ 
v -0.3 -3/19 
ERN 1012-25-24 
p 03 3 3 3 3 

1 
үу---т 

3 
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Дэ алт: 
10 3 30 
ЕЛГЕ 
30 9 
16. 2 
Sol. Initially let number of molecules of A= N, and that of B= №, 
AN, 25 


АМ, +2AN, 100 


2 
-.100AN, =25AN,+50AN, > N, zu 
! -At 2 -А 
Now, №, = Ме Еи 


2 
М„=М е?” = 27” 


2 -At 
3 Nee _ 75 _ 3 
Аме“ +2АМ„е?” 100 4 
3 
_1__3 
1-3е 4 
=>1=9e"" 
>e” =9 
21n(3 
So, 21169). 280) р, 
In(3) 
17. 9 


Sol. Since, electron is accelerated through a potential difference V, its initial velocity у, is 
; 1 
given by 27% -еу 


NEN, add (1) 


т 
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Since, initial velocity is parallel to plates or normal to the direction of electric field, 
component of velocity parallel to plates remains constant as v,. 


eer І 
Hence, time taken by the electron to cross electric field is t, = — 


Vo 
Now consider motion of electron, normal to plates. 
) Р 1 eE eat 
At some instant f, its acceleration = = — = — 
т т 


Let velocity component normal to plates be у, 


28-80 
dt > m 
[а= t dt 
0 ) 
ea , al? 
Or v = t= 2 
> 2m? 4V 2) 


If is angular deviation of electron from its initial direction of motion, 
then pitch of its helical path. 


2лт 
= усоѕ (90-0 
4 еВ | ) 
= ШЕ, in 0 = m А 
еВ е 1 
: | amal” 
P= BV 
p=9mm 


18. 1 
Sol. | When only switch 2 is closed 


кү Vig 


ластар ашамын (i) (A-resistance per unit length) 
r+ 


When all switches are closed 
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V 


Dividing (i) and (ii) 
3R+9r=3r+9R 
r=R 


n=l 
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Chemistry PART - II 
SECTION – A 
19. ABC 
Sol. On opening the ring, it can convert in to fructose and thus giving Tollen's test. 
20. ABD 
Sol. 0 
HN “Хад 
CH, - NH,, 
Q R 
CI 
21. ABC 
Sol. s=[Zn(OH), | +[Zn(OH)] «[zw* || zn(0H), | «[zn(on), | 
K,K КК,К 2 
-К ЗК ОН |K,+K,K,K.| ОН” 
Tor] [on f al ] ЖА, a ] 
22. BCD 
Sol. [a]- [4], -te -[A], + (авто), = [A], 4 = 055, 
Similarly [C] - [C], — J/3r.........(1) 
a 0.5 
В| = |А — = ——— = ().2543 
[ | [ |>! Éin 2k v3 43 
3 
Now 
[D]- [C], -IC] 
-Jàr  by(1) 
-43x025x43 20.75 
23. CD 
Ті? > 1 | 1 
Sol. қ , (always have unpaired e 
V^ —3d 
24. 
So. [Fe(CN),| «NO; « H,0——|Fe(CN), NO] +CN~+20H- 


2-5 4= 


| Fe(CN), NO | +5* ——| Fe(CN), NOS | (purple) 
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25. AD 

Sol. Моге charge on central atom, more will be CFSE. 
26. C 

27. D 

28. C 

29. C 


Sol. 1,+М№а,5,0, —> T «*Na,5,0, 


30. A 
Sol. Іп an acidic medium MnO; reduces to Мп” 
31. B 


So. 2MnO;45H,C,0,42H* —>10CO,+2Mn0+6H,O 


SECTION - B 
32. 0 
Sol. Ag(CN), —> Ag* +2CN™ 
0.1 x 2x 
3 
dx ee 
0.1 
х=10° 


lonic product =| Ав” || СГ | -10*x0.02 = 2x10? 
ЁК. < lonic product 
So precipitation will take place. 


зз. 2 
Sol. 0.48 uCi 23.7x10^ x0.48dPs / m? 
4 
For 0.5 m/ drop, itis aS gps 
4 
444 p.31 X10 x0.24x0.1 p, 
60 V 
V -120 
So x=2 
34: 3 
Sol. _ kE, +E, 2Е+АЕ, Е +2Е, 
í ki +k, 6 3 
x=3 
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35. 4 
Sol. а,р,0,і,т,,П,0,р,0,! 


ee D is wrong other statements are correct 
This ore is FeCr,O, and it is the prep. Of K,Cr,O, іп figure 
FeCr,O, +0, +Na,CO, — Na,CrO,(yellow)+Fe,O,+CO, after acidification we have 
МаСт,О,.2Н,Оапа Na,SO,.10H,O 
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Mathematics PART -III 
SECTION – A 
37. AC 
Sol. Let z-3-re? 
2 -3 ЯН e = rei?) + ЦАГТ 
е” 2 =8 r 


38. 


Sol. 


39. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


By solving for imaginary part 
эг-1=0 or біп(ф-0)-0 


Г = 1 
By putting the value we get 


x-3 y А 

cos0 пө 

AD 

50 

E -29х43х- 
drj50-r 49, 43,8 
[br [50 — 5r b 


= 43 < 50 — г< 46 as 43 is present in the М, and a e 47 1. 


Also 5r < 25 n» 50 — 5r < 25 as 29 is present in the D, 
>r=5 


AB 

AC 

ОР =5 У? seco 

ОР; = 5 J2 coseco 

A PPP? = HOD. 
sin 20 


(А | PP4P2)min = 100 > 0 = 7/4 
= OP =10 > P = (10, 0), (-10, 0). 


BC 

Let A =(3m;,—6m, ),B = (3m; - 6m, ),D = (3m$,-6m, ) 
А and В lies onx + у = 1 

2. 9m?,-6m, =0 and 3m; - 6m, = 1 

3m? - 3m; - 2(m, —m,) =0 

m, +m, =2 -m, = 2 

2. Coordinates of D are (12, 12) 


ACD 
Equation of tangent at 0 
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Sol. 


44. 


45. 


46. 


Sol. 


47. 


48. 


49. 


Sol. 
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xcos0 уѕіпӨ Х у 
+ =1 = + 
а b asec0 bcosecé 
~ Intercept а = Ja? sec? 6 +b? соѕес?0 


d а? Й 
г. d? =а?ѕес?Ө +0? соѕес?209 > | ) за? is 2b? | -0 
ад со5”0 біп” Ө 


а? ѕіпӨ b*cos0 
сов20 іп? Ө 


2 
= dan" ‘o=; 2 tano= «P 
a 
= tan” E -tan ue e- nm-tan“ te tan E 


ABC 
The given hyperbola is a rectangular hyperbola so A CEF is right angle and eccentricity 
of the hyperbola is -/2 


B 


B 


B 

(for Q. 44 to 46) 

We cannot be sure about the coordinates of P and Q as they depend on a, b, c andd 
хэр x=d 


C 
(for Q. 47 to 49) 


Оа ја i Un =) л) (О 


— x-tsin' (х) f (x)- £(1-cosx)- 32822 
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SECTION - B 

50. 2 
Sol.  x^«px«2-0« апах?+гх+5=0< "Р, 

r+S=-p (1) 

rs=q (2) 

p+q=-r (3) 

pq=s (4) 

(2)x (4) = pars = as 2 pr =1 (5) 


(1)+(3)>p+q+r+s=-p-r 

= 2(p+r)+q+s=0 (6) 

Now p is a root of х2 +гх+5 = 0 = p? «rp-s- 0 
Апа г іѕ a root of х? +px+q=0=>r?+pr+q=0 
Adding those two 

- (p+r) -2(p«r) 0-эр-г-0,-г-2 
Also рг-1-эр-1,/-1 

From (4)р4-5->4-5 


ла+8 = -2(р+г) 
>q+s=-4>q=s=-2 
.4х1-2-2-2-2. 


51. 6 
Sol. 5^0? + log E жы == 
аа TODA? 
= 55? +2106, (4/7 – 43) + log, (10 +221) 
=6 
52. 7 
Sol, Уе)" (Р) е тС, r а ауд) 
r=1 г=1 г=1 г=1 
UA Ч 
^ P+i 
53. 3 
Sol. РДЫ 
ах (ах 
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ау, 
=> у---є .с 
ах 
>1xl=e°+c>c=0 
=> tdy =e*dx 
1 1 
И See 
2 2 2 
y!z2e' -1> f'(x) 22e -1 


7 
Let x -3- X & y-1- Y 


‚ЧҮ (X«Y)-Y! хг +2Хү 


"dx X? x? 
ау 2Y , 
dX X 
LF ЖЕ =e = 
1 1 
Үхэн [ук^1@Х+о 


y=143(x+3) -(х+3) 
y(3)=1+12-6=7 
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Physics PART - | 


SECTION- A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1: 


A body is projected up so that it can reach maximum height H. What is its height from 
ground when its velocity is half the maximum velocity? 


H H 
A) — В) — 
(A) 1 (В) 5 
3H 3H 
С) -- ру == 
(С) 1 (D) 8 
A beam of convergent light converges to a point 0.5m in front 0.5m. 0.2m 


of the mirror after reflection at convex mirror but in the 
absence of the mirror the beam converse to a point 0.2 m 
behind the mirror. The radius of the curvature of the mirror is 
(А) 20 cm (B) 50 cm 

(C) 66.67 cm (D) 28.5 cm 


A circular loop of radius r, having N turns of a wire, in placed in a uniform and constant 
magnetic field B. The normal of the loop makes an angle 0 with the magnetic field. Its 
normal rotates with angular velocity о in such a way that it maintains the same angle 0 
with the field, the emf appearing in the loop is 


2 2 
(A) nNBor (B) nNBor cos 
2 2 
(С) nNBor? (D) Zero 
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A point charge @ is located at the center of a hollow spherical conductor having inner 
radius as R; and outer radius Но. The potential at the inner surface will be 


1 1 1 |] 
ыз Гаа 
EE d АО 

(С) 1 R. М (D) R, 


The figure shows the P-T diagram of two different gasses Aand B P 
having same volume but different number of moles n4 and ng A 
respectively. Then Ж B 
(A) na> пв (B) na = ng rd 
(C) n4 « ng (D) insufficient data a 


Т 


А rigid body of radius R, either hollow or solid, lies оп a smooth horizontal surface. Тһе 
body is pulled by horizontal force acting tangentially from the highest point. The distance 
travelled by the body in the time in which it makes one full rotation is the same that it will 
make in one full rotation during pure rolling. The rigid body will be: 

(A) Solid sphere (B) Hollow sphere 

(C) Circular disc (D) Hollow cylinder 


A uniform rod of length L (in between the supports) and mass m is placed on two 
supports A and B. The rod breaks suddenly at length L/10 from the support B. Find the 
reaction at support A immediately after the rod breaks: 


3 19 
(A) 20 E (B) де 

me БА 
Сул (D) 20 E 
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(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. 


10. 


11. 


A solid wooden stick is one fourth submerged in a liquid and is floating. A small mass of 

negligible valence is attached at the lower end of the stick. Now if the length of stick out 

of the liquid is one fourth. Then: 

(A) For translational equilibrium of stick mass of attached object should be two times 
mass of stick. 

(B) For translational equilibrium of stick mass of attached object should be equal to mass 
of stick. 

(C) Rotational equilibrium of the stick is possible in this situation. 

(D) Rotational equilibrium of the stick is not possible in this situation. 


Potential energy of a system is given byU (x)=(x+1)(x+2). Then: 


(A) Point x= - corresponds to equilibrium position of the system. 
(B) Point х= —1 and х--2 corresponds to equilibrium position of the system 


(C) System is in stable equilibrium position at the x = - 


(D) System is in unstable equilibrium position at x — -Ż 


Choose the correct options regarding energy densities at different points of a harmonic 
travelling wave: 

(A) Kinetic energy is maximum at crest 

(B) Kinetic energy is minimum at trough 

(C) Potential energy is maximum at crest 

(D) Potential energy is minimum at trough 


If the temperature of the bottom of lake of depth of depth 200cm is maintained at 


4°C and the temperature surrounding remains -2°C for many days. Then: 
(A) The depth of ice formed is 120 cm (B) The depth of ice formed is 80 cm 
(C) The height of water is 80 cm (D) The height of water is 80 cm 
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Which of the following numbers have three significant digits? 


(A) 2.00 (B) 200 
(C) 4.01 (D) 0.002 
A point electric dipole is placed at the origin 'O' and is directed , E E 
along the positive x-axis. At a point Р! for away from the Ex br ' 
dipole, the electric field is parallel to the y-axis. The line 'ОР' го 
makes an angle '0' with the x-axis, then: ж 
(А) галд = V3 (В) tang = V2 a 7 
1 1 9 * 
(С) tan0 - — (D) tan 0 = —= 
2 2 


А closed loop of cross-sectional area 107m’ which has 
inductance of 10mH and negligible resistance is placed in a 
time varying magnetic field. Figure shows the variation of B 
with time for the internal 4 seconds. The field is perpendicular 
to the plane of the loop (Given t= 0, В = 0 and I = 0). The 
value of current in the loop has: 

(A) Maximum value equal to 100 mA 

(B) Maximum value equal to 200mA 

(C) Current increases as B increases 

(D) Current decreases as B decreases 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (C) and (D). 


15. 


16. 


Paragraph for Question Nos. 15 and 16 


Four identical rode's each of mass mare welded at ends to 
form a square and then welded to a ring of same mass 
mand radiusR . If the system is allowed to roll down a 
rough incline plane of inclinationO , assuming no slipping. 
Then 


The acceleration of the system is: 


15 
A B) —g sin 
(A) g (B) 269 
2 2 
C) о sin D) —g sin 
( pen ( ) 265 
The minimum coefficient of friction for no slipping is: 
(A) P. ano (B) д 
26 17 
(С) 20 (р) 17 вий 
17 21 
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Paragraph for Question Nos. 17 and 18 


A small object of mass 2kg is placed on the x-axis in a potential field which potential 
energy is define as U = 16(x° -2х) where position on x-axis x is in meter and potential 


energy U is in joule. If the object is released from origin i.e х-0. Then answer the 
following questions. 


Angular frequency of oscillations is: 


(A) 2rad/sec (B) 4rad/sec 
(C) 8rad/sec (D) 12rad/sec 
Maximum kinetic energy during oscillations: 

(A) 8Joule (B) 12Joule 
(C) 16Joule (D) 20Joule 
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Chemistry PART - Il 


ЗЕСТІОМ-А 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. А sample of certain mass of an ideal polyatomic gas is expanded against constant 
pressure of 1 atm adiabatically from volume 2L, pressure 6 atm and temperature 300 K 
to state where its final volume is 8L. Calculate entropy change (in J/K) in the process. 
(Neglect vibrational degrees of freedom) 

[Take 1L atm = 100J, R=8.0 J/mol/K log 2=0.3, log 3=0.48 log e=2.3] 


(A) -3.312 (B) —5.312 
(C) -6.312 (D) -7.312 
20. If the number of oxygen atom(s) present in hydrated (P) is: 
H,SO, 


(Q) «Вабо,/ *H;O 


(P) 


(Q) -H,SO, -KI — —— K,SO, +H,0+(R) V 


Bluecolured "v 


21. The final product U is: 


СН: У Р RX 0 С.Н У 5 RX YT Несін —U 
$ 


A 
(A) E (В) 5 5 
oS P 
ав ! 
(С) $. 5 (D ву? ын 
Li* 


H 
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Find out number of stereogenic center in following compound: 


NH, H 
ТҮҮ SH нс 
| 
О N CH 
нс 5 4 : 
СООН 
(А) 5 (В) 6 
(С) 7 (D) 8 


When 2.3х10° g steric acid (M = 284) was placed on water as a surface film, the film 
could be compressed to an area of 100 sq cm as a monomolecular layer. Find the cross- 
section of the acid molecule. (cm?) 

(A) 2x10? (B) 2x10" 

(C) 2x10” (D) 2x10 ^ 


Two beakers A (0. 1 mole NaClinlkg Н,О) 


8. B(0.1mole sugar in 1kg H,O) is placed in a small sized 
closed container. The molality of solution of Beaker A 


' ! 


changes to 2 
40 


. The value of ‘x’ will be: (Assume 


y 
(0.1 mole NaCl) (0.1 moleSugar) 
solutions to be dilute) 
(A) 17.5x107 (B) 1.8х107 
(С) 7.5х107 (D) 1.8х107 
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25. 


1,8-Bis(diethyl amino)-2,7-dimethoxy naphthalene is extremely strong base with 
respect to N, N — Dimethyl aniline. 
МЕ МЕ, 


OMe | | ОМе 


(A) Protonation relieves the strain operated by lone pair of electrons. 
(B) Hydrogen bonding operated in conjugate base 

(C) Attachment of +! and +M group with nitrogen and benzene ring. 
(D) Both (A) and (B). 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. 


2CaSO, (s) > 2CaO(s) + 280, (g)+ O, (g).AH > 0 
Above equilibrium is established by taking sufficient amount of CaSO, (s) in a closed 


container at 1600 K. Then which of the following may be correct option (Assume that 
CaSO, is present in the container in each case) 


(A) Moles of CaO(s) will increase with the increase in temperature. 
(B) If the volume of the container is doubled at equilibrium then partial pressure of 
SO, (g) will change at new equilibrium. 
(C) If the volume of the container is halved partial pressure of O, (g) at new equilibrium 


will remain same 
(D) If two moles of the He gas is added at constant pressure then the moles of CaO(s) 


will increase 
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27. | Which is/ are correct statement? 
(А) М һезумеп,айаьанс 7 W, їп an ideal gas compression from same initial 


on the system, isothermally 


state to same final volume 


C 
(B) The value of y [ = e remains constant for diatomic gas at all temperature 
M 


(C) Entropy increases when an ideal gas expanded isothermally. 
(D) AH & A,S both are + ve for the decomposition of MgCOs(s) . 


28. In which of the following compounds, second has lesser enol content than first: 
О О О О 
(A) ЛӘР ӘПКЕ КӨ ІҢ 
H3C СН, H3C OC>Hs 
О О О 
\ V 2 
e [['" Ll 
Ху S 
О О О 
2 Ху 
(C) І | and уш 
HO 
O O 
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29. In which of the following intramolecular aldol condensation reaction more than two 
products (stereoisomers are not considered) are possible? 


KOH 


| | 


CH,—CH—O 
(в) 8 
NE 
1 1 5 
(C) | H—C—CH,—CH,—CH,—CH,—6—H "А 
О 
Ва(ОН 
(D) e » 
О 
30. Benzamide and aniline can be distinguished or reacted differently by: 
(A) Ferric chloride test (B) Carbyl amine test 
(C) Dye azo test (D) NaOH/Br, 
31. Select the correct statement: 


(A) Lyophobic colloids are used to protect the lyophilic colloid 

(B) Dehydration is used to coagulate the colloidal solution 

(C) Rubber is obtained by coagulating the latex 

(D) Sometimes heavy rainfall occurs when two oppositely charged clouds meets each 
other 
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32. | Which of the following option is/are correct? 


(A) Atomic orbitals are completely described as the regions where the probability of 
finding the electron is maximum. 


(B) 


2 2 
rRi, 


52.9 pm і--- 


The weighted average of large number of observations for measuring the radius of 
1s orbital is greater than52.9pm (r^R? dr represents the total probability of finding 
the electron between г and г + аг). 

(C) The energy of 4s is always lower than 3d for multi electronic atom/ ion. 


(D) Energy needed to excite an electron from n=2 to n=4 state is = times the energy 


needed to excite an electron from n=2 to n=5 for a single electron atom / ion. 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (С) and (D). 


Paragraph for Question Nos. 33 and 34 


COOH 
(1) o н” 
5ОСІ, HNO, «сопс.Н,80, (CH, ), CuLi (1) NaNO, /H* 
»О A >R >S Сузане ? T (ii)PhOH/OH™ U 
(3)H40* 


33. The product U is: 


CH, 
(А) / әб 
i v уң 


(B) sH У—=—( Vico 
8 сан ш 
(с) нс—р 


(D) амсах 


СН,СН, 
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34. | Which of the following will not be the product/s when "S" on reaction with Cl,/NaOH or 
on reaction with СІ, /NaOH followed by acidification: 
МО, NO» 


COONa СН,СООМа 


СООН 


Paragraph for Question Nos. 35 and 36 


Ligands are broadly classified into two classes classical and non-classical ligands, 
depending on their donor and acceptor ability. Classical ligands form classical 
complexes while non-classical ligands form non-classical complexes. Bonding 
mechanism in non-classical is called synergic bonding: 

35. Synergic bonding is absent is: 


(A) | мо(СО), | (B) | Cr(CO), (B.N,H.)] 
(с) [s«(co), 7 (D) [ Ni(CN),]- 


36. In compound ЕП (со) |. the correct match for highest "М-С! bond length for given 
M, n and z respectively: 


M n z 
(A) Or 6 0 
(B) V 6 -1 
(C) Ti 6 -2 
(D) Mn 6 +1 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VII (Paper-2)-PCM-JEE(Advanced)/20 16 


Mathematics PART - 11 


SECTION- A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


If a complex number z satisfies| z |? 7 | 42 + 3 16-0, then the maximum value of 
|2| is 

(А) V6 +1 (B) 4 

(С) 2-46 (D) 6 


Let S is the focus of parabola y? = 4ax and X is the foot of the directrix, PP’ is a double 
ordinate of the curve and PX meets the curve again at Q. P'Q always passes through 


a 
(^) (a, 0) (B) [2.0] 
= аа 
с) |2,0 "ER: 
e E | (D) 3 3 
кое A | a where h(x) = sin x — sin" x, n е В“, where В“ is the set of positive 
202 
real numbers, and f(x) = 2j Xe 
3, X -5 


Where [x] denotes the greatest integer function, then 


(A) f(x) is continuous and differentiable at x -59 when 0<п<1 
(B) f(x) is continuous and differentiable at x -59 when n > 1 
(C) f(x) is continuous but not differentiable at x -5 ,мһеп0<п<1 


(D) f(x) is continuous but not differentiable at x -5 , when n » 1 
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The number of solution of the equation sinx sin2x sin 3x sin4x = = is/are 


(A) 1 (B) 2 
(C) 3 (D) None of these 


Let a, b e [0, л], such that B + 6cosa + 7cosb + 2253 =0 and 


2sin( =) -бвіпа-7віпр-9 sin( $5) = 0 . Then the value of cos(a+b) is 
3 3 

A) = B) > 

(A) 5 (в) = 

(C) | (О) None of these 


If the expression, 2cos10? + sin 100° + sin 1000° + sin 10000215 simplified, then it simplifies 
to 

(А) cos10? (B) 3cos10° 

(C) 4cos10° (D) 5cos10° 


(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


43. 


Six balls of different colours are to be placed is 3 boxes of different sizes. Each box can 
hold all the six balls. Number of ways of placing the balls in the boxes so that no box 
remains empty, is 


(A) 3° -3.2° +3 (В) 6° - 6.5? +° c, 4? 
6 28! 6! 
(C) 540 o| cgi ai 
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44. 


45. 


46. 


a b c 
LetA=|b c а |ІНгасе (A) - 9 anda, b, care positive integers such 
c a b 
that ab *- bc * ca = 26. Let A denotes the adjoint of A; A, denote adjoint of 
A,.......and so on. If value of det(A,)is M then 
(A) M 23? (B) M =3” 
(C) Last two digits of M is 61 (0) Det(A) - 27 


ех 
Let f(x)- аа nen 
(A) Domain of definition of f(x) is R - [- 10) 
(B) Range of definition of f(x) is 121 


(C) f(x) is one-one in its domain 
(D) Graph of f(x) is broken at infinitely many points 


Set f(x) = ах“ + bx? + сх? + dx + e,a #0, is a function such that x = 1, x = 2 and x = 3 are 


normals to the curve y = f(x) such that f(2) is always greater than f(0), then which of the 

following are true for f(x) 

(i) f(x) has 2 local maxima 

(ii) There exist only one value of k such that Rolle’s theorem is applicable to f(x) on the 
interval [0, k] 

(iii) f(x) = 0 has two imaginary roots. 

(A) Only (iii) and (i) are true (B) (ii) is true and (iii) is false 

(C) Only (i) & (ii) are true (D) All are true 
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ІІ, =j” tan”x dx, then 


(A) I, +1, , = l 
n-i 
1 
(В) Lu +14 DNA 
n 
(C) : «2 x , where n » 1 is a natural number 
n4l п- 


2 
-1 | 
[ 2 dx is equal to 


х°ү2х* -2x? +1 
(A) 1 V2x*-2x*+l+c (B) : V2x*-2x*+1l+c 


2 3 
М2х* – 2х2 +1 +с 


X X 
(C) lox! 2x! 4140 (D) 

X X 
A fair coin is tossed n times. Let X= then number of times head occurs. 
ЁР(Х =4),Р(Х = 5) апа P(X =6)are in AP, then the value of n can be 


(A) 7 (B) 10 
(C) 12 (D) 14 


Die A has 4red and 2 white faces whereas die B has 2red and 4 white faces. A coin is 
flipped once. If it shows a head, the game continues by throwing die A, if it shows tail, 
then die B is to be used. If the probability that die A is used is32/33. When it is given 
that red throws up every time in first n throws, then find the value ofn ? 

(A) 4 (B) 5 

(C)6 (D) 7 


Space for Rough work 
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Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(А), (В), (С) and (D). 


Paragraph for Question Nos. 51 and 52 


IM ES -4 -3 -3 
f A=|-1 3 4 аа В,-11 0 1]|B,-adj(B,,).neN and I is an 
2. EE 4 4 3 
identity matrix of order 3. C,,C,,C, represent the column matrix of Bọ as shown, 
-4 29 -3 
C =| 1 |, С, =| 0 |апа С, =| 1 |,Іһеп answer the following. 
4 4 3 


51. det( A, + Ae В2 +A; + А? Ві +.....upto 10 terms) = 
(A) 1000 (В) -800 
(С) 0 (D) -8000 
52. В, +B, +......+ Во = 
(A) Bo (B) 7B, 
(C) 49 Bo (D) 491 


Space for Rough work 
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53. 


54. 
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Paragraph for Question Nos. 53 and 54 
Saina is to play with Sharapova in a three set match. For a particular set, the probability 
of Saina winning the set is y and if she wins probability of her winning the next set 


becomes ,/у else the probability that she wins the next one becomes у?. There is no 
possibility that a set is to be abandoned. R is probability that Saina wins the first set. 


If R = i then the probability that match will end in first two sets is nearly equal to 


(A) 0.73 (B) 0.95 
(C) 0.51 (D) 0.36 


If R = с апа Saina wins the second set then probability that she has won first set as 
well is nearly equal to 


(A) 0.74 (B) 0.46 
(C) 0.26 (D) 0.54 


Space for Rough work 
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ANSW ERS, HINTS & SOLUTIONS 
Physics PART -I 


SECTION – A 
1 С 
и? 
Sol. H=—......... (1) 
28 
2 
екл = 
8 4 
2 С 
ЕДІ; eee у... m 100 p= 2f- 66.67 от 
v u f -50 20 f 3 
3. D 


49 


Sol.  $- B.A and є= E since angle between B and A is constant and magnitudes of B 
t 


and A are also constant, so emf induced is zero. 


4. D 
Sol. Potential due to point charge and charge on the inner D 
surface will cancel out each other, thus {N 
K en 
у= Ё 
К, 
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5. A 
nR 
Sol. PV=nRT > P= Ез; - sSlopean.. na4»ng 


6. D 
Sol. c-FxR-Ia 
1 4 4л1 
In one full rotation, Ө = 2л = —at? = г meee ALS Ғ 
2 a FR 


Linear acceleration, a= F/M 
Distance travelled in one rotation = 27R( given) 
l > 1F 4xI 2al 


=-а  ----.-- . Itis a hollow cylinder. 
2 2M FR MR 


Sol. Toues re m E) = Іа = 
10 20 


; L 
Acceleration, а-, = a 
10 

9 3 
Now, 10:55 - №, = тасу 2 №, = эб 


8. АС 
Sol. For translation equilibrium 


3V 

РЕ = Me + mg -———- (2) 

m=2M 

For rotational equilibrium centre of mass of the system should lie below centre of 
buoyancy. 


As = (position of centre of buoyancy from lower end of rod) >£/6 (position of centre of 


mass form lower end of rod). So rotational equilibrium is possible. 


9. AC 
Sol. (ren) (ee2) 2143-0 
X 


S - is the equilibrium position 


2 


; =2>0 so equilibrium stable 
X 
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10. 


Sol. 


11. 


Sol. 


12. 
13. 


Sol. 


14. 


Sol. 


15. 
16 


Sol. 
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BD 
y? 
gk qug and У = 0 at crest and trough 
dx 2 sf 
2 

22-1122) апа e». ng at crest and trough 
dx 2\6x x 
AC 
KA(4-0) 3ЗКА((0)-(-2)) 

2-у y 
y=1.2m=120cm 
AC 
D 

А 3 

uie ы Арш кл ж с (1) 


= =—{ап 
E, ?Крсов0/” 2 


1 
Solving (1) and (2) tan 0 = — 
g (1) and (2) E 
ACD 
. і В 
Ааа, Jai-4 E 
a) а} | L 
B 
A 
(for Q. 15 to 16) 
5mg sin Ө — f —5ma............ (1) 
ДЕ EC tes (2) 
а = В@................... (3) 
2 
= +тЁ?........... (4) апа? =з? 


Solving above equation 


ШЕБЕР 
а= —– е ѕіп Ө 
26? 


апа 
5mg sin 0 
cosQ = f = — — —- 
PES ШЕКТЕРІ 
І 
11 
= —tand 
"726 
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B 

C 

(for Q. 17 to 18) 

nae ee E 


a= -16(х- 1) => @ = 4rad/second 
At mean position a =0 > x= 1(mean position ) 


Applying conservation of mechanical energy 
0--16-К.г,,-> K.€,,,, =16Joule 
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Chemistry PART - II 
SECTION - A 
19. A 
Sol. n- Ex = ох? =0.5mol 
RT 0.08x300 
4-0 
AU =q+W 


nx3Rx(T, —T,) - -£,, (8-2) 
0.5x3x 0.08(T, – 300) = —1айпх 6L 


(Т, — 300) = —50 
Т, = 250 
Now, 
2L,300 K ——>8L,300K ——>8L, 250K 
250 
As = nin там у 
—0.5x8.0x1n4 =0.5x3RIn= 
=&ш2 = 121n 3 
6 
-8х2.3х0.3 =12[In10—In3-In4] 
=12x 2.3[log 10—log 3—log 4] 
-24x23 -12х2.3х|-0.08| 
= 5.52 --2.3х 0.96 
--2.208 AS - 3.3 
20. А 


Sol. BaO,.8H,O +H,SO,—> ВаЅ0, V +Н,О, +8H,0 
H,O, + H,SO, + 2KI — K,SO,+2H,0 +1, 


21. D 
Sol. 


22. A 
Sol. а, b, c,d, е are stereogenic centre. 
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23. 


Sol. 


24 


Sol. 


25 


Sol. 


26 


Sol. 


NH» | 
ТҮҮ ТО uL 
O /Z—N..a СН, 


СООН 
А 
-15 
шоо, М, cmnumber of molecules 
284 
Cross-section of acid molecule = с ae 
2.3х107х М, 
= 2.05х107° 


C 
In equilibrium, vapour pressure of solution will remain same 


Ap _ | Ney ear | рк; Бен 
ж (п.п 2 nyc; tn 
p sugar MO J Beaker B NaCl Н,0 |всакегА 


0.1 _ 2х 0.1 
1-а)х1000 . 1 1 
bus (1-a)x 1000 ne +a)x1000 
1 18 
= а=1/3 
So molarity of NaCl = ын - ы = 0.075 
3 
А 
Et 
m LH 
! р 
МЕ 
OMe 50 OMe H-bonding 
ACD 


(A) As reaction is endothermic therefore it will go in the forward direction hence moles of 
CaO will increase. 

(C) With the increase or decrease of volume particle pressure of the gases will remain 
same. 

(D) Due to the addition of inset gas at constant pressure reaction will proceeded in the 
direct in which more number of gaseous are formed. 
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27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30 


Sol. 


31. 


Sol. 


32. 


Sol. 
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on thesystem, adiabatic > Wa the system, isothermally 


MgCO, (s) —>MgO(s)+CO, (g) 


ABD 
A — hydrogen of diketone is more acidic. 
HO О 
2 
Bo has some aromatic character 
Зу 
No 
OH 
С => me is antiaromatic 
AB 
(A) 


| 
НӘС--С--СН;-СН;--СН,-СН--С-н 
7 6 5 4 3 2 1 
Here C-2 and C-5 can form carbanion & leads to different product. 


BCD 
Aniline can show Carbylamine test, Diazo test, while Benzamide shows reaction with 
NaOH+Bro. 


BCD 
Lyophilic colloids are used to protect lyophobic colloid. 


BD 

А.О. is asingle е wave function 

Area of the plot for r<52.9 pm is smaller than the area of the plot of r>52.9pm. 
At higher atomic number every of 3d<4s 


AE, ,, = RhcZ Ё =| = RheZ’ ЕН 


АЕ, „= RhcZ? 2. = RhcZ’ A 
2 4 16 
28 
AE, 45 = 55 АЁ 
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33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


C 

О сн; 

BN 
T 
NH» 

B 

Os CH3 

СІ,/ОН” 
So — 
МО» 

С 


SC** + 34° so no scope of M — L bonding 


D 


| Mn(CO), | = 25-1+12=36 = БАМ Rule 


8 


COOH 
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Mathematics PART - Ill 
SECTION- A 

37. C 

Sol. Let z-r(cos0-isin0) 


38 


Sol. 


39. 


Sol. 


40. 


Sol. 


Then the equation г? + + - 2.200820 -16=0 


г“ - 4r?(cos 20+ 4)+4=0 
By solving we get 
For maximum value of r, cos20 = 1 


r=2+ 6 


A 

Equation of PX(14t’)y= 2t(x«a) ...(1) 
For point Q, m solving equation (1) & curve 
Ё(х+а)? = ах(1-2)2 

(х-аї?) (xt?-a)=0 


1-1 
; Jo=0 


Will always passes through (a,0) 


Equation о:РО->(х-а)- | 


В 


2(sinx —sin" x)+ [sin x — sin" x 


g(x) = 


2(sinx sin" x) lsinx sin" x| 


for 0 «n < 1, sin x < sin" x, so g(x) = — and for n > 1, sin x > sin"x, so g(x) = З 


оо | 


z. for n > 1, f(x) = 3, g(x) = З 


2. f(x) is continuous and differentiable at x = 5 and for 0 « n « 1 


TR EE Ыс; 
3, m 


2. f(x) is not continuous at x -2- Hence f(x) is also not differentiable at x Е 


D 
Given relation can be written as 


1 (2соѕ? 5x —cos 2x + cos 8x — cos 4x + cos 6x) < 9 5 
8 8 4 


Therefore, no solution 
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41. 


Sol: 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


46 


Sol. 


B 
2cos 7+ 9cos (=) --(6cosa-7cosb) 


баранд = 6sina -7 sinb 
7 21 


Squaring and adding, we get 
42 cos(a+b) = 9 


A 

2со810 +511100 +sin1000 + sin 10000: 

=2cos10° +sin(90° +10°)+sin (3x360° -80° )+sin (27x360 +280 | 
-2со810 +cos10 —cosl0 -сов10 

=cos10 


ACD 
Placing 6 different colour balls into 3 different size boxes is as the number of onto 
function form 6 elements set to 3 element sets. 
-. Total number of ways 3° – 3.2° + 3.1“ (By inclusion — Exclusion principle) 
Or 


| | 
do ge PE ET 
312! (руз! 


ACD 

|A| -3abc—- a? -b° —c 
a+b+c=9.&ab+bc+ca=26 
So, |А|--27 

Hence M = 3" 

Now 3* =9% = (10-1)" 

Now last two digits are 61. 


ACD 


BC 

Since x = 1, 2, 3 are normals 

=> Р(х) = 4ax? + 3bx? + 2cx + d 
=b = – 8а, С = 22а, d = 24a 

Also f(2) > f(0) 

^. X 21 & З are point of local maxima 
Also КК) = f(0) 

— ak* + bk? + ck? + dk =0 

=> ak (k — 4) (k? — 4k + 6) =0 
->К-4 
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47. 


Sol. 


48. 


Sol: 


49. 


Sol. 


50 


Sol. 


51. 


Sol. 


-— 


ABCD 


л/4 
I,- | гал” х dx 
0 


л/4 


- | tan"? x(sec? x -1)dx 
0 
1 
= -1 
(1-1) Б 
1 
Or, I +1 ,- 
r PRI n-2 (n -1) 
D 
1 1 
А ERES 
[ x -l dx- [ x -1 | x? x dx 
x NOx —2x° +1 х5 12 2 1 2-2 ER 
2 x? 2 x 


2 1 5 
Let 2-— -—-t 
хо xí 


AD 
л P(X = 4), P(X = 5)andP(X = 6)are in AP. 
^ 2P(X= 5) = Р(Х = 4) + Р(Х = 6) 


P(X-4) , P(X- 6) 


P(X-75) P(X=5) 
-Q , Ес, 
"ci "c, 


= п? – 21п +98 = 0 лп-7,14 


В 
Let R be the event that а red face appears іп each of the first n throws, 


E, : Die A is used when head has already fallen 
E, : Die B is used when tail has already fallen 
кү -(ZYl'gp(&) = (1) 
E Р(2) i (9 8Р(2) = (3) 
As per the given condition, 
р(е,).Р(Ё. - 


— L ја 
P(E.(PR/ED Pg). p( m) 33 


2 (зүй 
-Д-) _ 32 
TI TEX = 
ату ұз) 3 
zi 24 
n=5 
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52. C 

Sol.  B,-adj(B,)- B, 
Hence B, = В, = В, =....By), = B, 
<. B+B, +.....+ By =49B, 


53. A 
Sol. Required probabilit si om 22 = 0.728 
| 3 ХЭГ, 2\ 4) ` 

54. A 

| ШІ Ж 
So. Р|-1- Erie Жүй d 

II РШ 1 1 

rl 
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General Instructions: 


e The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Раг is Mathematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The volume charge density in a spherical region varies with the radial distance 'r' from its centre 
as p = © coulomb/m?, where a is a constant. The electric field intensity in the spherical region 
r 


varies as 

(A) constant 

(B) inversely proportional to ‘r’ 

(C) directly proportional to ‘r 

(D) inversely proportional to ‘r? 

In the arrangement as shown, if the pulley accelerates in vertical — 77 
downward direction with 2 m/s?, then the acceleration of the block is 

(there is no slipping between the strings and the pulley) 


(A) | 2m/s B 
(B) 4 m/s? 
(C) 6 m/s? 
(D) 8 m/s? 
A m 


A ball is projected near the surface with speed u at an angle 0 with the horizontal surface of an 
imaginary planet whose acceleration due to gravity on its surface is gp = 2g and wind blows with 
an acceleration of 2g along horizontal in the direction of throw. Find the range of the projectile. 
(g = acceleration due to gravity on the earth’s surface) 


2 

(A) 207 ‘sin (sin 0 + соз) 
9 
u? 

(B) —cos 0(sin6 + cos 0) 
29 


2 
(C) Ч_созӨ(зїпӨ + соз) 
0 


2 
(О) Ч sin Ө(віп0--со50) 
9 
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In the arrangement shown, a dielectric slab of dielectric d 
constant k = 2 is completely filled in the shaded region. All 


the plates have same area S. Find the equivalent A af 
capacitance between A and B. (Given эз -1ЫР) “| 
A 2и . 
6) Én | 
€ 5м i 

() 5м 


The ammeter has a range of 1 ampere without 
shunt. The range can be varied by using different 
shunt resistance. The graph between the shunt 
resistance and the range will have the nature 

(A) Р 


Shunt 


B) Q 
(C) R i : i 
(D) 5 0 1 2 3 4 атреге 


Тһе Rutherford’s calculation of electric potential at a distance ‘r’ from the centre of a spherical 
atom is 


2 
= ёб үлек: y ; where R is the radius of spherical atom 
4nc9 Tr. 28 28 


The electric field intensity at a distance 'r' from the centre of spherical atom is 


8-1 
Їнэ 
15222 
iE) 
1 2 
о о 
1 
о г 


The aperture diameter of a plano-convex lens is 6 cm and thickness 3 mm at its centre. If the 
speed of light in the material of lens is 2 x 10° m/s, the focal length of the lens is 


(A) 15 ст 
(В) 20 ст 
(C) 30 cm 
(D) 10 ст 
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10. 


In the circuit shown, initially charge on the two capacitors A 
and B аге Ce and 3Ce respectively and connected through 
an inductor of inductance 'L' and having zero initial current. 
At t = 0, the switch 'S' is closed, then the maximum current 
through the inductor is 


A circular tube of mass 'M' and radius 'R' is placed 
vertically on a horizontal surface. Two identical small 
spheres each of mass m = 1 kg just fitting inside the tube 
are imparted equal and opposite initial horizontal velocity 
и = JgR at the top of the tube as shown. If the tube loses 


contact with the horizontal surface when the radius vector 
of each ball makes an angle 0 = 60? with the vertical, then 
the value of 'M' is 


(A) 0.5kg 
(B 1.5kg 
(C) 25kg 
(D 45kg 


Charge Q each are distributed uniformly on 
a non-conducting hemispherical shell (on 
the surface) and in the volume of a non- 
conducting solid hemisphere. A point charge 
q is brought slowly at the centre Сі of shell 


B 
+3Ce | | —3Ce 


Ч 


NS 


and at the centre Ce of solid hemisphere Hemispherical shell 


from infinity. 


If the work done in these two processes аге W: and W: then, the ratio | 


a 5 
6 $ 
©) 5 
©) 5 


Solid hemisphere 


дан 


ү is 
W, 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


11. 


12. 


13. 


14. 


15. 
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The work function of a metallic surface is 3.8 eV. Photoelectrons are emitted when light of 
wavelength 2000 A falls on it. The minimum potential difference required to stop the fastest 
photoelectron is 
(A) 1.2 volts 


(B) 2.4 volts 
(C) 3.6 volts 
(D) 4.8 volts 


A conducting wire is bent into the shape of an equilateral 


B B B 
triangular loop with each side of mass ‘m’ and length 7. The д Ї 1 td Ї Ї р 


loop is suspended in a vertical plane from a horizontal axis ‘AD’ 
as shown. A uniform vertical upward magnetic field ‘B’ is 
existing in the region. If charge ‘Q’ is passed through the loop 
almost instantaneously, then the angular velocity acquired by 
the loop is 

343BQ 


5m 
243BQ 

5m 
J3BQ 
5m 
BQ 
5m 


A transformer is used to light a 140 watt, 24 volt lamp from 240 V AC mains. The current in the 
main cable is 0.7 amp. The efficiency of the transformer is 


(A) 48% 
(B) _ 63.8% 
(C) 83.3% 
(D 90% 


The fundamental frequency of a sonometer wire increases by 6 Hz if its tension is increased by 
44% keeping the length constant. The decrease in fundamental frequency (in Hz) of the 
sonometer wire when the length of the wire is increased by 20%, keeping the original tension in 
the wire, will be 


In Young's double slit experiment, the central bright fringe of the interference pattern produced by 
light of wavelength 6000 A is found to shift to the position of 47 bright fringe after a glass plate of 
refractive index 1.5 is placed in front of one slit. The thickness of the glass plate is 


(B 8.23 um 
(C) 14.48 um 
(D 3.78 um 


ee 
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16. 


17. 


18. 


19. 


20. 


If gravitational force alone prevents a spherical rotating neutron star from disintegrating and it has 


a mean density of magnitude 5 х 10"! ко/т, then the minimum time period of star is 


(Take а= == 210 Nm? kg?) 


(A) 1 sec 
(B) 1.5 sec 
(C) 3 sec 
(D) 5 sec 


A small concentration of minority charge carriers is injected into a homogenous semiconductor 
crystal at one point. An electric field of 10 V/cm is applied across the crystal and this moves the 
minority carriers a distance of 1 cm in 20 u sec. The mobility (іп cm?/V-sec) will be 


(A) 1000 
(В) 2000 
(C) 5000 
(D) 500000 


An immersion rod is used to heat 10 kg of water. The resistance of rod is 10? О. Find the time (in 
minutes) for which the current 0.1 ampere be passed so that water is heated from 10°C to 20°C. 
(Specific heat of water = 4.2 Joule/gm°C) 

(A) 350 minutes 

(B) 700 minutes 

(C) 1400 minutes 

(D) 2100 minutes 


In the given figure potential difference between A and B is 10 ko 
(assume ideal diode) шан Ei" 
Ж | 
(C) 10 V 30V Т 10 коё 10 kQ 
(D | 15V | 

B 


In a compound microscope, the objective has a focal length of 1.5 cm and the eyepiece has a 
focal length of 5 cm. If an object is placed at a distance of 2 cm from the objective then the 
magnification of the compound microscope for the adjustment for near point vision is (microscope 
is used by a person with near point at 25 cm). 


(A) _ 15 
(B 18 
(C) 24 
(D 30 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


A sphere is just immersed in a liquid. Find the ratio of 
hydrostatic force acting on the lower half and the upper half of 
the sphere. (Neglect atmospheric pressure) 
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22. In the arrangement as shown if the block is slightly displaced from 
its equilibrium position and then released, the frequency of small 


oscillation of the block is HE . Find the value of ‘n’. (All the 
т үт 


springs and pulleys are ideal) 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


23. In the circuit shown, the reading of the ammeter (ideal) is the 1000 
same with both switches open as with both switches closed. TM 
Find the value of resistance R in ohm. ^ 
R 


24. A source emitting sound of frequency 600 Hz is moving along a [si Vs 
straight horizontal road with a constant velocity 66 m/s. A stationary 
detector 'D' is located at a distance 200 m from the straight road. The 
velocity of sound in air is 330 m/s. Find the frequency (in Hz) of sound 
received by the detector when the source is closest to the detector. 


d = 200m 


25. The given figure shows the indicator diagram corresponding ton P 
moles of an ideal monoatomic gas taken along the cyclic process op 
ABCDA. Find the efficiency (in percentage) of the cycle. t 


Po 
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Chemistry PART - II 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. Column A Column B 
Name of Ore Molecular formula 
(a) Cassiterite (i) FesO4 
(b) Magnetite (ii) SnO» 
(c) Pyrolusite (iii) МпО> 
(d) Malachite (iv) CuCOs.Cu(OH)2 


Select the correct combination: 


(A) (а) (i); nue (c) (iii); d(iv 


) 
(B) (а) (йі); b (i); (c) (ii); (ім) 
(C) (а) (ii); b (i); (с) (iii); (ім) 
(D) (а) (ii); b (i); (c) (ім); (йі) 

27. Which of the following molecules will not liberate CO» on heating? 
(A) О 
СООН 
(В) б 
Н;С--СН-СН;-С--ОН 

(С) 


i [| 
Н:С--0--0Н,-0--ОН 


(б) H5C—COOH 
H»C—COOH 
28. A quantity of 212.0 g of an aqueous solution of solute (molar mass 50.0 g) having solute mole 


fraction to be 0.1 is reduced to 180.0 g on evaporation and simultaneously 14.0 g of solute 
crystallizes out. The molality of the saturated solution left over is: 


(A) 0.5 
(B) 7.69 
(C) 4.0 
(D) 5.0 
29. Which one of the following is not a common component of photochemical smog? 


h 

) Peroxyacyl nitrate 

) Ozone 

) Chlorofluoro carbons 
) Acrolein 
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30. CH3 
1) KMnO,, NaOH, Ы 
Ew ај) 
СНз 
Considering the above sequence of reaction the product (В) is: 
(A) СН, 


СООН 
31. Which of the following statements regarding a hydrophilic sol is INCORRECT? 
(A) Viscosity and surface tension are not very different from that of water. 
(B) Coagulation is not very susceptible to addition of electrolytes. 
(C) The charge on the sol particles depends on the pH value and it may be positive, negative 
or even zero. 


(D) Stability towards coagulation is attributed to the electric charge on the sol particles as 
well as their hydration. 


32. Compound ‘P’ (orange coloured solid) on heating gives compound ‘Q’ (green colour), ‘R’ (dry 
colourless gas) and water. ‘R’ on heating with Mg gives a compound ‘S’ (white solid) which on 
hydrolysis gives a colourless pungent smelling gas ‘T’. Gas ‘T’ gives white fumes with conc. НСІ. 


Gas ‘R’ may be 
(A) Ne 

(B) МНз 
(C) NO2 
(D) NO 


33. (CH, ), C = C(CH,), CF,COOOH (А) (1) Мамн, >(B) HNO, (С) 


(2)Н,О 
Considering the above sequence of reaction product ‘C’ is 

(A) (H30)20—G(CHa)2 

OH OH 
(B) (H30)20—G(CHa)2 

OH NH, 
(C) (CH3)s CCOCH3 
(D) alae = CCHa 


O 


n T 
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34. 


35. 


36. 


37. 


38. 


39. 


40. 


3.0 g of an ideal gas A, when placed in an evacuated vessel at 27°C, exerts a pressure of 
1.5 atm, when a 9.0 g of another ideal gas B, non-reacting with A, is introduced in the same 
vessel pressure becomes 2.0 atm. What is the ratio between the average speeds of A and B at 
the same temperature? 


Which of the following statements is INCORRECT? 

(A) At room temperature, ortho-hydrogen is more stable than para-hydrogen. 

(B) The percentage of ortho-hydrogen increases with decrease in temperature. 
(C) Ortho-hydrogen has proton of parallel spin. 

(D) Ortho-hydrogen and para-hydrogen have different nuclear magnetic moment. 


0.3 M solutions each of acid HA(Ka = 1.0 x 105) and НСІ are neutralized separately with 0.3 M 
NaOH to the extent of 5096. The resulting solutions are subsequently diluted to 10 times of their 
current volumes. The pH values of the two solutions (final) respectively will be: 

(A) 5.0 and 1.0 


(B) 5.0 and 2.0 
(C) 6.0 and 1.0 
(D) 6.0 and 2.0 
Which of the following statements is INCORRECT? 
(A) Gypsum is added to cement to increase the setting time. 
(B) Setting of cement is an exothermic process. 
(C) Setting of plaster of paris is catalysed by borax. 
(D) Setting of plaster of paris is catalysed by sodium chloride. 
Which one of the following statements is INCORRECT? 
(A) Aspartame is the artificial sweetner which is stable at lower temperature. 
(B) Bithional is generally added to soaps as an antiseptic. 
(C) Bithional is generally added as a softner to soaps. 
(D) Alizarin with АГ”, gives rose red colour. 
Which of the following alloy does not contain copper? 
(A) Bell metal 
(B) Type metal 
(C) Monel metal 
(D) Gun metal 
O 
ae (P) Product (Major ) 
CH3 
The product ‘P’ is: 
(A) Нас ОН 


СН, 
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(B) O 

(C) O 
НС 

(0) О 


CH3 


CH3 
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CH3 


Which of the following molecules showing bridge bonding is planar ? 


41. 
(A) ВН 
(B) 
(C) ^ AbCls 
(D) 

42. 


The product(s) are 


+ CH, -C-O- O-H » Products 
HOA i 
\ /\ / i 
F and CH, - C- OH 
H5C2 
18 


a О 
VV and CH, - с- OH 


(^ X 


OH | 
шээх and СО, 
Ч 
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43. 


44. 


45. 


Which of the following statements is CORRECT? 

l. Passing of H2S gas through nitric acid produces plastic sulphur. 
Il. Passing of H2S gas through nitric acid produces colloidal sulphur. 
ІШІ. Passing of H2S gas through SO» produces colloidal sulphur. 


(A) Only I 

(B) | and III 

(C) П and Ill 

(D) 1, Папа 111 

Which of the following tests can be used to distinguish between glucose and fructose? 
(A) Tollen’s test 

(B) Furfural test 

(C) Fehling’s test 

(D) Molish’s test 

Which of the following is not an intensive property? 
(A) Dielectric constant 

(B) Heat capacity 

(C) Viscosity 

(D) Standard electrode potential 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. 


47. 


Two isotopes ‘X’ and ‘Y’ of atomic mass 10 and 20 respectively are mixed in equal amounts by 
mass. After 30 days, their mass ratio is found to be 4 : 1. If isotope “Х” has half-life of 10 days. 
What is the half-life of 'Y' (in days)? 


How many of the following are copolymers 
Polyurethrane ; Polymethylacrylate ; Glyptal ; Nylon-6,6 ; Teflon ; Dacron ; Bakelite ; BUNA-S ; 
Polyacrylonitrile. 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


48. 


49. 


50. 


An organic compound was analysed by Duma's method, 0.40 g of compound on combustion 
gave 50 ml of nitrogen at 27°C and 756 mm of pressure. Calculate percentage of nitrogen in the 
compound. 


The orbital angular momentum of an electron is 48" it the minimum permissible value of total 
Л 
energy (eV) of this electron in unknown Bohr’s orbit of Li?* is — x eV, then the value of ‘x’ is : 


СОСІ(9) dissociates in the following manner 
COCI, (9) —— CO(9) + Cl, (9) 
When СОСІ(9) is heated to 750 К at 1.0 atm, density of the gas mixture was found to be 1.162 


g/L. What is the value of Ke? [Take value of R = 0.082, and (assume the reaction is started taking 
1 mole of COCl» initially)] 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. If 1 — i be one of the roots of ax? — bx + c = 0 where a, b, c are the sides of a triangle ABC, then 
which option is incorrect? 
(A) Triangle is isosceles 


(B) Greatest angle of the triangle is сов”! (5 


(С) Smallest angle of the triangle is сов”! (7) 


(0) а, 2b, 3c аге in Arithmetic Progression 


52. The sum of all terms in 11" bracket of the series 
(1) + (2 + 22) + (28 + 2^ + 25) + (26 + 27 + 28 + 29) +... is 2P — 29, then ta is 


(A) 
(B) 
(С) 17:6 
(D) none of these 
53. If the number of quadrilaterals be just double of the number of triangles that can be formed by 
joining the vertices of a polygon. If the number of sides of polygon is n, then 
(A) nis a multiple of 5 
(B) nis a multiple of 3 
(C) nis a multiple of 7 
(D) nis a multiple of 11 


48 o 0 
54. НА-|0 92 0 | and |Adi(Adj A) - A^ , then 22-1 is 
| 
07:01:25 
Ya 
(A) 5 
(B) 7 
(C) 9 
(0) м 


55. If p be the probability of arranging the word ‘BANANA’ in which A and B occur at the ends, then 
3p is not equal to 
(A) perpendicular distance of 3x — 4y — 1= 0 from origin 
2 2 
(B) eccentricity of conic Eds 
25 24 
.. [x] - 5Inx 
C lim —————— 
( ) X00 5(x- b3) 
(where [.] & {.} denotes the greatest integer function and fractional part respectively) 
(D) distance between 3x — 4y + 5 = 0 and 3x - 4y 1020 
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56. 


57. 


58. 


59. 


60. 


61. 


РӨ є |-2л, 27], then number of solution of 


X2cos? 0 — 4с050+6 + 419 —6cos0 + 3cos? 0 = 4+ sin? 0 + 2с050 
2 


— 


(A 

B) 3 
(C) 4 
(0) 5 


If cosec 0 = cot 0 + 1, then one of the roots of 


(a + 2b + 5c)x? — (За – 5b + 4c)x + (2a - 7b - с) = 0 
(A) sin 0 
(B) cos 0 
(C) tan 0 
(D) cot 0 


is 


If cos" ВЕ ВЕ апа Р = 9х2 + 4y? — 12xy cos 0, then which of the following 
INCORRECT? 


(A) _ -[раө—-т 
18) 


ge Tos 
5 УР--/36-Р 4 

(C) Minimum value of P is -36 

(D) Maximum value of P is 36 


If | be the incentre of AABC, P and Q are feet of perpendicular from A to BI, Cl respectively. Then 
AQ AP 


"or BE =? 

(A) ры 

(В) эн 
А 


1 1 


Х 
01 25-1 ‚ then "EU G) is 


If f(x) is the derivative of e| 


(A) polynomial of degree 4 
(B) divisible by (x? + 1) 
(C) divisible by (2x? + 1) 
(D) zero 
If tangent at any point x^ + y^ = c (с > 0) cuts intercept a and b respectively from both axes such 
that а“ +62? 2 c^ , then 
(A) a, В, y are in Arithmetic Progression 
о, В, y are in Geometric Progression 


(B) 
(C) о, В, y are in Harmonic Progression 
(D) В, а, 2y are in Arithmetic Progression 
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62. 


63. 


64. 


65. 


66. 


67. 
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If І fet ж-с- тэ then the value of k is 
2 X 


К 
ашыга 

~ 
Х, 
15 

х 

+ 

Co 
= 


3 
— 2x? — 5x + 2020)d get 4x? - 3x - 2) f (x3 - 2x? - 5x + 2020)dx , then 
1 


Р(х) = g"(x) and f'(2019) = 0(2019) апа Қ2018) = З and g(2018) = 2, then Қ2020) — g(2020) =? 


(A) 
(B) 
(C) 2019 
(D) 


The curve represented by 2x + 49 –4ху +y? - 4x? =y+1 is 
(A) straight line whose slope is 2 
(B) parabola whose latus rectum is 2 


(C) ellipse with eccentricity > 
(0) hyperbola whose eccentricity is V2 


The statement ~p v ~q is equivalent to 
(A) “дур 

(В) -(р ла) 

(С) аур 

(О) none of these 
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68. 


69. 


70. 


2 2 2 2 


If the eccentricities of ze and Gg are reciprocal to each other, then area 
x? y? 

bounded by the curve — +~ = 1 is 
25 Б? 

(A) 10x 

(B) 15л 

(С) 20л 

(б) 25n 

. X-6 у-2 2-3 2 

If the line dm meets the curve xy = af, z = 1, then the number of real value of a 

is 

(A) 0 

(B) 1 

(C) 2 

(D) more than 2 


If à and b are two vectors satisfying 2+6 =p and 24-0-4 where p - 2i -3j & 4--1-1. 


Angle between à & b is 0 such that cos + a = 0, then the value of a is 
Qa T 


(A) 20 
(B 24 
(C) 25 
(D 26 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. 


72. 


If H(a, B), С(ол, B1) and С(ог, B2) be the orthocentre, centroid and circumcentre respectively of 
the triangle formed by the lines connected by 2xy = x?y + xy?. Then the value of 
5a — 4p + 301 + 331 – 2a2 — pe is 


272727.....27 = А(103* — 1) , then the value of 11A is 
34-digits 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


73. 
74. 


75. 


Standard deviations of first 10 natural numbers is 


Consider a point ‘P’ with abscissa n(n e 1*) on the curve y? — x? = 1. If dn represents the shortest 
distance from the point P to the lie y = x, then lim (4n-d,) has the value 
noo 


If N be the number of positive integral ordered pair of (a, b) such that 6, a, b are in Harmonic 


Progression, then the value of = is 
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ANSW ERS, HINTS & SOLUTIONS 


Physics PART -I 


Sol. 


Sol. 


Sol. 


SECTION – A 
A 
Using Gauss's Law 
r 

Ей? 1 | 9 Anr?dr 

Eq 0 r 

2 

Edge EP log. анан! 

20 2 2є, 


C 

Acceleration of pulley, a: = 2 m/s? 
Acceleration of the block, a» = a1 + 2aR 
а= а + 2а [> aR =a] 

a2 = 381 

= а= 3 x 2 = 6 m/s? 


D 
А 4 и біп 0 
Time of flight, Т- шэн USB 


Horizontal range, 
221,2 

R = оозе 588, 1 20 sin е 
9 


2 2g 
sinO0(cos0 + sin 0) 


2g ------> ucos0 


_u’sin@cos®  u^sin^ó u 
9 9 


R 
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4. 
£99 L 
So. С= =0 = 1pF 
d 7 «| 2 
ict 4 1. А a : 
Cap 2 1 2 
: «| 
Cag =— HF 
AB ^ 
4d 
5 
B 
5. B 
So.  (I-iS-ir 
Gus [д 
1-1) 
6 D 
Sol. E- ау. 21 ao ae 5 | 
аг 4лед( 12 283) Ame Mr? R? 
7. С 
Sol. Refractive index of the lens material is 
3x10? 52 
" 2x10 2 
Now, R? = r? + (R- t? 
R? = r? + R? – 2Rt + t? 
2 
ЕЕ =15 ст (as t? is very small, it сап be neglected) 
21 2x0.3 
1 [Ho 1 1 1) (3 1 1 
Plug В, Ro} (2 15 
f 2 30 cm 
8. A 
Sol. When the current through the inductor is maximum. The two 3966 B soe 
capacitors will be in parallel. НЕЕ 
2 2 2 C 
Now, CRES g е 5299 TA 
2C 2C 2C 2 i | 
9Ce? Се? 1,. A 
> 2 += 408 +2 sick |-2Се 
| 2С 5 
> Imax = & ПЕ 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


9, 
Sol. 


10. 
Sol. 
11. 


Sol. 


12. 
Sol. 
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B 

Since the tube loses contact with the horizontal surface when 0 = 60° 

2N cos 0 = Mg 

2N cos 60? = Mg 

М = М9 4440) 

2 
Now, тасо50-М- т 
2 

mg mv » 

----М0---- ... (li 
7 9-78 (ii) 


Using conservation of energy 


mgR(1 – cos Ө) = jm =") 


mgR m,» 
у од 

2 "4 -gh) 
gR - v? - gR 
v = J2gR . .. (iii) 
From (ii) and (iii) 
TS + Mg = 2mg 

3mg 
Mg = — 
9 2 

3m 
M=—=1.5k 

2 9 
M=1.5kg 
D 

ка 
Ма 9 = e 
М, ау; ЗКО 3 
2В 
В 
Елегау ofeach photon, Es 1621840. 6 dey 
à 200 


Now, Kmax= E - ф= 6.2 – 3.8 = 24 eV 
Also, eVs = Kmax = 2.4 eV 
Vs = 2.4 volt 


C 
Torque experienced by the loop is 


(а 


t= МВ = ^ (218 
4 


2 
Now, Гв = mo 


УЗ 
4 
`/ЗВО = 5mo 

J/3BQ 
o= — 
5m 


2 
ве [la - 39-0 


rc р а а ана анааан: 
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13. C 


So. = E22 x 100 = 83.3% 
ЕҢ 


14. С 


Sol. Fundamental frequency of a sonometer wire, f = T 1 
Үн 

when tension is increased by 44%, then 

2 Hes. [1.44T 242 
f T 

7 =1.2f>f+6=1.2f 

= #= 30 Hz 

when the length is increased by 20%, then 

h £ 2 


f 4, 124 
eee 
127 35 


-. decrease in the fundamental frequency = f — f2 = 5 Hz 


15. A 
Sol. t( 


16. A 
Sol. To avoid disintegration 


EJ 2 or 
R3 


„2 4nGp 


17. C 
Sol. Electric field 10 V/cm 
Distance moved 1 cm 
Time taken 20 usec 
1cm 


г. velocity of minority carrier = ——————— 
20х10 sec 


- 50,000 ст/5 
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18 


Sol. 


19 


Sol. 


20 


Sol. 


21. 


Sol. 


22. 


Sol. 
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Drift velocity va = uE 


Уа 200806 5000 cm?/V-s 
E 10 


B 
Н = i2Rt = msA0 
(0.1)? 10% = 10 x 108 x 4.2 x 10 


t= Ae = 42000 sec 
0.01 


t = 700 minutes 


С 

Since diode is forward biased so it behaves as short circuit. 
Equivalent resistance of circuit = 15 kQ 

Current through the cell = = =2 mA 

Current between A and B = 1 mA 

Vas 2 10kQx1mA=10V 


B 
fo = 1.5 cm, fe = 5 cm 
1 1 1 


v -2 1 
1 1 1 
v 15 2 
у = 46cm 


Hence the magnification for the adjustment for near point vision is 


m- Y| 1, - 21.2). 18 
ul fR) Б 


[m| = 18 
SECTION - B 
5 
F, =o { aR ца. c g. Е = (aR ud = 
Fo/Fi = 5 
4 
шанд 


d?x (1%) 
-----|-- |x 
dt? m 


DES 1 M6k 4 Jk 
г. frequency of small oscillations f = = 
27 | т 2n im 


2211-4 
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23. 


Sol. 


24. 


Sol. 
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SECTION - C 
00600.00 
With both switches open: I, = ——Ó— 
В, +R; +R3 
With both switches closed: 
Current through E and R2 
|- eih 
В, + Шы 
R+R, 
Current through the ammeter Ri 
n RI' мумг--(А) 
A В+, > 
R-——2 = 6000 
3 в Ea 
AWW—— | 
1.5 V 
00625.00 
V 
cosg- Mak oM 786-1282 8 
v v 330 5 0 
25 d = 200m 


25 


Sol. 


f= een ХЕЛЕН 
V - V, COS ЕЭ 


00015.38 


= — x 600 = 625 Hz 
24 


Total work done by gas per cycle, AWcycle = PoVo 


During the process AB 


3R 3 


AQgg =NCyAT =n AT = > Vo(2Pp - Py) = SPV 


2 


During the process BC 
5R 5 


АОвс = ПСЬАТ = ane = 27 2Р,(2У,-М,)-5Р,У, 


Efficiency of the cycle 


23 AWoycle х100- 


n 


р AQsup plied Ес 


«100 = x100= 15.38% 
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Chemistry PART - II 
SECTION - A 

26. C 

Sol. Cassiterite > SnOz 


Magnetite > FesO4 
Pyrolusite  MnOz 
Malachite + CuCOs.Cu(OH)e 


27. D 
Sol. O 


COOH 0 0 
апа H4C—C— —CH5—C— OH 


are B-keto acid which undergo decarboxylation on heating. 
B-y unsaturated acid also decarboxylates on heating. 


І 
Н,С--СООН нњ. 
A 
Н,С--СООН HO "н,0--0-70 
| 
О 
28. D 
Sol. Let mass of solute = x g, mass of water = (212 — x) g 
Then 0. =0.1 х= 509 
х/50 Ч =z 
18 


In solution left over, mass of the solute = 50 — 14 = 36.0 g 
Mass of water = 180 — 36.0 = 1440 


Now molality (left over solution) m = 36,1000 _ 


x 
50 144 


29. C 
O 


| 
Sol. Peroxyacyl nitrate | R-C-O-O-NO, |, Acrolein CH2 = CH - CHO and ozone are major 


components of photochemical smog. 


30. D 


Sol. о 
pa go со боен 
3 
(1) KMnO, , NaOH, ^ N сн,он 
(2) њо“ А OU њо CX 29 > OU 
CH3 COOH СО COOH 


(P) (Q) (R) 


шинжиж 
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31. A 
Sol. The viscosity of hydrophilic sol is much higher and surface tension is much lower than that of 
water. 
32. A 
Sol. — (NH,), СО, —S >N,+ Cr,O,+ H,O 
Р (В) (Q) 
{Orange solid) (Green) 
Mg/A 
Mg,N, —*9 NH, « Mg(OH), 
[white so} | 
HCl(conc.) 
NH, Cl 
(White dense fumes) 
33. C 
So. — (CH,, C = C(CH, ), B®" (н0),0--С(СН); Шен 
О 
@Нз СНз 
(CH, ), C СОСН, «-29-- er hs 
МН, OH 
34. D 
3 9 
Sol. P,V = —RT апа P,V =—.RT 
М, М, 
But Рв = 2.0 — 1.5 = 0.5 atm 
go, Pa 1:5 _ 3M, 
P, 0.5 9M, 
> Ын... 9 
М, 
LL 
Vs M, 
35. B 
Sol. Ortho-hydrogen has proton of parallel spin and magnetic moment of para form is zero, while ortho 


has twice that of proton. 
Percentage of para-hydrogen increases with decrease in temperature and at room temperature 
ortho-hydrogen is more stable than para-hydrogen. 


шинжиж 
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Sol. 


37 


Sol. 


38. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42 


Sol. 


43. 


Sol. 


44 


Sol. 


9 AITS-FT-VII-PCM(Sol.)-JEE(Main)/20 


B 


pH (HA solution) = pK a 
" [HA] 

0.15 

= -log1.0x10? +log———_ 

EU 90.3015 

= 5.0 

pH = 5.0 remains unaffected on dilution [Buffer solution]. 

For half neutralization of ‘V’ volume of the acids, V/2 volume of NaOH would be needed. 


Hence, molarity of HCI solution after half-neutralisation 
_0.3xV-0.3xV/2 — (0.3 —0.15)V 


= 0.1 
v“ 1.5V 
2 
= [H] 
On 10 times dilution [H*] = ~ = 0.012 1x10? 
pH - 2. 
C 
Setting of plaster of paris is retarded by addtition of borax. 
C 
B 


Bell metal -» Си and Sn 
Type metal — Рр, Sn, Sb 
Monel metal Cu, Ni, Fe 
Gun metal — Cu, Zn, Sn 


B 
With Gilman's reagent [(CHs)2CuLi] the 1-4 addtion product is the exclusively major product. 
B 
BeHe, AlzCle, Ale(CH3)e are non-planar. 
C 

lax бн 5” 

қ АР 8 C 
Nome Ya C | 0 18 
j 194 | == l О dpHSOSO-H 

pr 18 N 
C 


Passing of H2S gas through a solution of an oxidizing agent like HNO3, КМпО:, SO» form colloidal 
sulphur. 

2HNO, + Н,5 —— 2NO, + 2H,0 + S 
(Colloidal form) 


SO, +2H,S——>2H,O+ 35 
(Colloidal form) 


B 
Furfural test — Fructose gives purple (violet) colour on addition of alcoholic a-Naphthol and conc. 
НСІ, whereas glucose gives no colour. 
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45. B 
Sol. Heat capacity is an extensive property as it depends upon amount of substance in the sample. 
Dielectric constant, viscosity and standard electrode potential are intensive property. 


SECTION - B 


46. 6 
Sol. Let equal masses be m g. 


m 1 30/10 
Then amount of ‘X’ left out = 10x m(t) 


30/t 
and amount of ‘Y’ left out = 20 x a x (5) 


2 
104 
-m|— 
B 


3 
T mx|-— 
mass of 'X 2 
n — 
mass of 'Y' Ей 
mx 


J- 


> t= 6 days. 
47. 6 
Sol. Nylon-6,6 ; Glyptal ; Dacron ; Bakelite ; BUNA-S ; Polyurethrane are copolymers. 

SECTION - C 
48. 00014.14 
Sol. Volume of Nz at STP = РМ: T2 796 0,273 
T P, 300 760 
= 45.26 ml 
96 of Ne 28 х ыш x100 = 14.14 
22400 0.40 


49. 00007.65 


h h 
Sol. ш(041)---43- 
( p л 
=> (= 3, this means the electron belongs to п = 4(principal shell) 
2 2 
E, = 13.67. =-13.6x >. =-7.65 eV 
n 4 


n 
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50. 
Sol. 


00000.17 

СОС! (g) == CO(g) + Cl, (g) 

1-а а а 

M- ОВТ 1.162х0.082х750 
P 1.0 


71462-99 — a = 0.385 
1-4 


=71.46 


a? (0.385) 


=0.17 
“-1-(0385) 


1-а 
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Total number of moles at eq. 1 + о 
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Mathematics PART - III 
SECTION - A 
51. D 
Sol. Since a, b, c are the sides of a triangle .. a, b, c are real > 1 + iis the other root 


Sum of the roots = 2 and product = 2 = equation is х2 —2x + 2 = 0 
On comparing with ax? — bx + c = 0, we have a = k, b = 2k, c = 2k 
Hence, triangle is isosceles greatest angle is B or C 


жет [29 + (к)? - (2K)? | БЭ" | 1 | 
E 2.2К-К 4 


(2k)? (оку? a 2 2 

= COS 
2-2k-2k 8 

Also, а = К, 2b = 4k, 3c = 6k аге not in Arithmetic Progression 


Least angle is A cos" 


52. B 


Sol. 1° term of the successive brackets аге 29, 21 21%2 21+2+3 ..... 
10x11 


-. l* term of 11" bracket is 2'*2+3+--+10= 2 2 4-25 


Sum of all terms in 11" bracket is 255 + 256 + 257 +... to 11" terms = 


2E ax 44 

з р:а=66:55= 6:5. Now, 2219. qm 5 417 

Bod 29 | Bas qe 7 
q 5 


53. D 
Sol. Let the number of sides be n, "G = Ч 
3 
= = = | = 
n(n-1)n-2)Án-3)x3! 2 m n 3» — 
4lxn(n—1)(n—-2) 1 4 
54. B 


1 : 1 (3-1) (M 
Sol. Al - 98-2.1 = V4 - 42 - |Adj( Adj A)| = lA" (а) 448) аат лса 


Hence, 2% – 1 = 2х4- 1= 7 


55. D 
Sol. ч А and B occurs at the end in 2 ways (А ..... B or B ..... A) other 4 places can be filled by A, N, 
| 
А, Міп а = 6 мауѕ 
21x2! 
2. Number of ways in which А and B occurs at the ends = 2 x 6 = 12 
| K 12 1 1 
г. Required probability = -6І ^15 = Зр = Б 
2k 2! 
-1 
(A) Perpendicular distance of 3x — 4y — 1 = 0 from origin = BUM 22 
43242 5 
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56. 


Sol. 


57. 


Sol. 


58. 


Sol. 
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^ eH ER 


[x]À-5lnx 2 х-Біпх 1 Inx 1 1 
C lim —————— = lim = —- lim у [x] = x when x = 0- 
( ) Х-эсо 5(х- b) хә 5х 5 хә= Х [х] к) 5 5 
(D) Distance between Зх – 4y + 5 = 0 апа Зх - 4y + 10 = 0 is = 10-51 5 | 
35545 5 


Hence, (D) is the correct option. 


B 
Let cos 0 = х, J2x? - Ax +6 + 419- 6x - 3x? = 5- x? + 2х 


or J2G2 22x +1) +4 + 4/3(х2 -2x +1) +16 26 - (x? -2x +1) 


or J2(x 1 +4 + J3(x 1X +16 26- (x -1* 

L.H.S. > 6 and R.H.S. <6. But L.H.S. = R.H.S. 

Hence, (x - 1)? = 0, x = 1, cos Ө = 1, 0 = 2nz, 0 --2л, 0, 2x 
Number of solution = 3 


A 

ч cosec 0 = cot 0 + 1 

2008660-0010-1 . . | 24... (1) 
But cosec? 0 — cot? 0 = 1 

э005600-0010-1 0  .—.. (2) 


From equation (1) and (2), we get соѕес Ө = 1 > sin Ө = 1 
x = 1 = sin Ө is one of the roots of equation 


C 
2 2 
cos" 25 n 2 үй с |р Ө = (ху-6 cos 6)? = (4 – х2)(9 – у?) 


=> 9x? + 4y? – 12xy cos 0 = 36 sin? 0 = P = 36 sin? 0 
| Е 


(A) [ра = [2sin? = [(1- cos 200 = fo- 
18174751 J 


d 6sin0 252 sinodo 


(B) I-[ - = | ---- 0000022. 
o 65іп0--/36-3665іп”0 о 5110 +050 


1 cos 600 
0 Cos 0+ sinO 


(Using property) 88. (1) 


л/2 


Adding equation (1) and (2), we get 21= | do- 2, |= 
0 


2 


(C) 0 x 36 біп? 0 < 1 hence minimum value of P is zero 
(D) Maximum value of P is 36. Hence, (C) is correct option 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-VII-PCM(Sol.)-JEE(Main)/20 14 


‚ АО X (2) Аа ACsin( © | = (1) 


in AAIC 


(2) 2982) 
sin} — sin} — 
or Cl= AC. —— 2. = ac_2 


{= 7 


B.C C .B 
Q соз Siny AP иг 
Dividing (1) by (2), we get -----<--< Similarly -----<---< 
Cl А ВІ LU 
Sin — Sin — 
2 2 
in in B+C 
AQ AP 81272 2 i 3 
cl BI | А (8:6). 2 
sin — cos 
2 
60. A 


X 
41x? -1 


tano ind әсіп “сов 
ut an \- tan ( S99] - tan 2:222 


Sol. Let g(x) = uil | ‚риїх =1ап Ө 


веёс0-1 1-cos0 әсіп? 9. 
2 
= ter (cot?) - tan" (tan(7 ЗЇЁ: ОЖ ЦЭРЭГ 
2 2 2 22 22 
1 1 1 
f(x) =g'(x) =-=: He) e. 
2 14x? 2(1-х2) 
1 1 


=-2(1+х°)-2(1+х°*) = —(2х*+2х° +4) = —2(х*+х° +2) 


^ б) 1052) 


61. B 
dy ХУ. | 
Sol. Let P(x1, y1) on the curve dur E Т . Equation of tangent at P(x1, уі) 
y Yi 
3 
X 
yr OUR NOM exon та ы; 
1 
1 1 4 4 
y X с с (ep _(с\з 4 4 сіз (c) 
e uei dus and b= x (S) ‚ У; (8) ‚ Ху +Y} c (2) afe) с 
y X 
4 5 d 
a34b?zc? 
4 2 
> > 5 > 5 S 
УуаоР атхб-а 


— a, B, y are in Geometric Progression 
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62. 


Sol. 


63. 


Sol. 


64 


Sol. 


65 


Sol. 


66. 


Sol. 


67 


Sol. 
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B 
ure e 
Ер EXPS ны ру XP x9 7 "M 
IX XS далд ХЭ” 1+х°+х° +... + X 
RE ЭЦЭГ Ши MASS 
х2021 xU uae ce + х°08 + х29°0) 
= | 2.4 2020 dx = | 2.4 2020 dx 
14 x5 4X" +..... +X 14 x°4X" +... +X 
x 202151 1 
= [x 7 dx = фс = c-——____ +c. Hence k = 2020 
-2021-1 2020x200 
B 
3 
ь—! = [(8x? - 4x -5) tx? — 2x? -5x + 2020)dx . Put x? — 2x? — 5x + 2020 = z 
1 
(3x? — 4x — 5)dx = dz, when x = 1, 1 — 2 — 5 + 2020 = Zmin, Zmin = 2014 
2014 
When x = 3, 27 — 2 x 9-5 x 3 + 2020 = Zmax, Zmax = 2014 = |,-|- f f(z)dz=0 
2014 
21 
-ї- Bite sg) 
31, 3 


В 
у2-4х-4у-12-0->у?-4у-4-4х-8 | 
— (y – 2)? = 4(x – 2) directrix of the above curve is 
Required area 


2 К * e™)dx = [ех нех], =(е+е-')-2 


1 1 1 1 1 1 1 1 
= | 1+—+— +—+— + —..... +| 1 + Tus. 2 
1 2! 3! 4! 5! | | 


(0, 1) 


Р(х) = g"(x) > Р(х) = g'(x) + c > (2019) = g(2019) +c > c = 0 > f'(x) = g'(x) 
= f(x) = g(x) + d = 12018) = 9(2018) + d> 3=2+d—>d=1= f(x) = g(x) + 1 
= (2020) — g(2020) = 1 
A 

9+ (2x - y -1-(2х-у)->9-(2х-у)-1-(2х-у)2-2(2х-у) 
->9-1-4х»2у->у-2х-4 


B 
Consider 


Therefore ~(p ^ q) = ^p v ~q 
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68. 


Sol. 


69. 


Sol. 


70. 


Sol. 


71 


Sol. 


72. 


Sol. 


73. 


Sol. 


B 


TER ` 1 
Let e: and ег be the eccentricities respectively e, = — 
е; 


.9=16(1-e2) = e2- 7 5 e? =i also b? =7(e? –1) = (8-1) = 7x( 827) =9 


16 7 7 
x? y? 
= 0 = 3 .. area bounded by the curve op rg is n(b) x 3 = 15x 
C 
Ping ho ae кз x28 ee 


= = 
3 5 2 3 5 2 3 5 
— х = 12, y = 12. One putting x = 12, y = 12 in xy = aê, we get a? = 144 > а= + 12 
Two real value of a 


C 

a+b=p, 24+b=q => à--3i«2j, b -5i-5]j 
аЬ _ -15-10 | -25 |05 
lalb 413-450 13x5V2 26 


" cos0« -2--0 => Бан | о: =0 >a=25 
a +1 26 а +1 


SECTION - B 


'" cos0- 


1 
мо ху(2-х-у)-0 

= 3 sides of the triangle are x = 0, y 20 апах +у = 2 
Clearly H(a, В) is at origin > a = 0, В = 0 

The triangle is right angled hence circumcentre 

С(ог, B2) =(1, 1) > ог = f2- 1. 


Centroid G(o.,, B4) = (% 2) . Hence the value of 


5х0-4х0%3х 5%3х2-2х1-1-0-4-2-1-1 


3 
A(10%4 —1) = 272727.....27 = 27 + 27 x 102 + 27 x 104 + ..... 17 terms 
1—4 
34- digits 
2 Т7 E 
- 27100) 1) 27 (gs з (10-1) = A23 21123 
102-1 99 11 11 

SECTION - C 

00002.87 
2 аш 

We know that standard deviation of first n natural numbers = y 


Put n = 10, we get standard deviation = E = 48.25 = 2.87 
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74. 00001.41 
Sol. Let Р-(һ, Vn? +1), d, D or 4n-d, RETE PN RET 


242 n(n? +1—n?) 


lim (4n-d_)= lim 2/2 n(Jn? +1—п) = lim 
n 4 ie ne Мп 41 әп 


75. 00018.66 
1 


Sol. 6, a, b are in Harmonic Progression => 5, L, 5 аге іп Arithmetic Progression 


Sg fs NN ы pe ЖЕРК СЕ! 
а бро Ыы аб 12-а 


Hence, the value of N is 7. So the value of > = 1 = = = 18.6666 
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FULL TEST - VIII 
JEE (Advanced)-2020 
PAPER - 1 
Time Allotted: 3 Hours Maximum Marks: 186 
General Instructions: 
e The test consists of total 54 questions. 
° Each subject (PCM ) has 18 questions. 
e This question paper contains Three Parts. 
° Part-I is Physics, Part-II is Chemistry and Раж-111 is M athematics. 
. Each Part is further divided into Two Sections: Section-A & Section-C. 


1; Section-A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks: -11n all other cases. 


2: Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-VIII (Paper-1)-PCM-JEE(Advanced)/20 2 


Physics PART -I 


SECTION – A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A river is flowing with a variable flow rate given by Y A 
v = (v, * ax). A swimmer starts from origin having speed v | 
with respect to water wants to cross the river in minimum 


time. Then drift of swimmer along x — axis would be (width of 1 
river is L) 


(A) НЫ -1 (B) *e* 
о о 

(С) 2857 (p) Yolo 
av V 


The figure shows a long fixed wire AB carrying constant current 1. 
Another wire XY parallel to AB of mass per unit length àis kept at B | 
a distance r from wire AB connected to a capacitor of capacitance iA Y 5 
С by flexible light wires through a switch. The capacitor is initially 
charged to voltage Ес, The switch is closed at t = 0 and the circuit f 
has a negligible. The velocity of the wire XY, just after closing the C 
switch will be X 
д) C 5s. A | 
4nrÀ | 
Ho / СЕ, ae КЫЫ 
2nfÀ * Lu, / C 
c) Ёс / CE, 
211. 
Ho /СЕ, 
4nr+Ly,/C 


(D) 
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Find the heat energy required to raise the temperature of n motes С 


> | 


of a gas from То to 21, if its molar heat capacity varies as shown 
in the diagram. The equation of the curve is СТ” = constant 
(A) 2nC,T, (B) пС,Т, 
nC, T, 3 
(C) =" (D) 2101; 
Т, 2T, 
At the instant shown, the board is moving vertically upward with wa 


speed v. The drum of radius ‘R’ winds up at a rate (rad/s). If 
the board always remains horizontal, springs taut. Find v. 


oR 
(^) an В) 1-с050 a 
| Ө 


oR D oR n 
со50 24 cos0 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


A box of mass M is kept on a frictionless and inclined plane which M 
is inclined at an angle 0 with the horizontal. A box is having 
another frictionless inclined plane, inclined at same angle 0 with 
the previously described inclined plane as shown in the figure. If a 
block of mass m is kept on this inclined plane inside the box, then 


je 


(M+ m)gsin0coso 


(A) the acceleration of the block with respect to the box is towards the left 


M + msin? Ө 
side. 
(M+ m)gsin0coso 


(B) the acceleration of the block with respect to the box is towards the right 


M + msir? Ө 
side. 
M(M + m)gcos0 


(C) the normal reaction between the box and the inclined plane is - 
M + тѕіп Ө 


Mmgcos* Ө 


(D) the normal reaction between the box and the block is — 
М + тѕіп Ө 
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6. A solid sphere of radius r and mass m is released from point 
A on a vertical circular surface of radius 5r which has 
sufficient friction in part AB. Part BCD is smooth and h is the 
maximum height attained by the centre of the sphere from 
point C in part CD. The total energy and the kinetic energy at 
this height is T and K, respectively (assume that a lowest 
point C of the circular path as reference point for potential 
energy). Then 


(D) The friction force on the sphere just before point B is 2010 


7. Figure shows three isotherms at temperatures 300K, 500K, апа 700K 
700K, respectively, on PV diagram with broken lines. Three РА 300K 500K 
independent thermodynamic process (AB, AC and AD) are | | 
performed on 1 mole of monatomic ideal gas as shown in the 
figure. Then, choose the correct choice(s). 


«Y 


(A) In the process AC, first the temperature of the thermodynamic system increases and then 
decreases. 

(B) In the process AC, the temperature of the thermodynamic system is always constant. 

(C) In the process AD, average kinetic energy of molecules per unit volume decreases. 

(D) None of these 
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n number of identical equilateral prisms are kept in contact as shown in the figure. If the 
deviation through a single prism is 6 , then (n, m are integers) 


NN NN 


(A) if n 2 2m, the deviation through the system of n prisms is zero. 
(B) if n = 2m + 1, deviation through the system of n prisms is 6. 
(C) if n = 2m, the deviation through the system of n prisms is 8. 
(D) if n = 2m + 1 is deviation through the system of n prisms is zero. 
Two identical capacitors are connected as shown and о, 
having initial charge Оо. Separation between plates of Ve 
capacitors is do. Suddenly the left plate of upper capacitor M 
and right plate of lower capacitor start moving with speed v + 
towards left while other plate of capacitor remains fixed. 

+ 

+ 

+ 

+ 

а ч 


(A) The value of currents in the circuit be ay 
0 


(B) The value of current in the circuit be a 
0 


(C) The value of charge on lower capacitor at time t is Qv, 
d, 
Q, (d, + vt 
(D) The value of charge on lower capacitor at time t is Бей) 
0 


A block of mass m(= 1 kg) is placed on a smooth horizontal 
surface as shown. Its centre is tied to a string of length ¢ (= 10 т) 
and other end of the string is connected to ball of same mass. Ball 
is released from the position shown. It falls under gravity and then m < 
string becomes taut. The kinetic energy of block and ball just after ==>. 


string is taut are KE, and KE, respectively, then A 
(A) KE=6J (B) KE, =78 J ф 
9 
(С) KE, =12J (D) KE, =39 J f 
Л 
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A 
An atom has energy levels E, = = where n is an integer and А is a constant. Among the 
n 


spectral lines that atom can absorb at room temperature are two adjacent lines with 
wavelengths 97.5 nm and 102.8 nm. Select the correct alternative(s) 

(A) A = 54.4 eV 

(B) A 213.6 eV 

(С) The wavelength 97.5 nm corresponds to transition from n = 1 ton = 3 

(D) The wavelength 102.8 nm corresponds to transition from n = З ton = 4 


Suppose a monochromatic coherent, parallel beam of light, of cx ШІ 
wavelength à passes three parallel slits each separated by a m I 
distance d from its neighbor. The distance of a point on the screen — a) 
from the centre point O. at which a minima is formed (L >> d) Te DELL O 
aed 

AL 2AL — | 
(А) == (В) £— Хос 

За 3d — L 

4AL AL > e 
С) — D) — d 
(C) 3d (D) d 

SECTION - C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


13. 


Two parallel vertical metallic rails AB and CD are separated by 1 2 хуул 2 
т. They are connected at the two ends by resistances R; and * А А 
R2 as shown in the figure. A horizontal metallic bar PQ of mass "UP MED 9 


0.2 kg sides with out friction, vertically down the rails under the 
action of gravity. There is uniform horizontal magnetic field of ш к tux T 
0.6 T, which is perpendicular to plane of the rails. It is observed 


that when the terminal velocity attained, the power dissipated in x Ж; Eo 2 
resistance R; and Нь, are 0.76 W and 1.2 W, respectively. Find 
the terminal velocity (in m/s) of the bar. (Take g = 9.8 m/s?) ©з лы; ERE" 4 
x B NNNNNNN D 
x x x R, x x 
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River stream velocity grows in proportion to the distance from the bank and reaches its maximum 
velocity 2 m/s in the middle. Near the bank, the velocity is zero. The speed of swimmer in still 
water is 5 m/s and directed perpendicular to the river stream. The width of the river is 100 m the 


drifting in swimmer is 5n metre. Find the value of n. 


Light rays are falling on the flat surface ABCD of quarter of a 
cylinder of radius R = 3 m. Find the area (in m?) on the flat surface 
on which falling light rays emit from the curved surface of the 


cylinder. Refractive index of the cylinder is V2. 


A solid rubber ball of mass 2 kg and radius 3 cm collides with 
the horizontal ground with velocity 4.83 m/s and angular velocity 
50 rad/s. The coefficient of friction and restitution are 2 and 0.5 
respectively. Find the horizontal distance covered by the ball 
between the first and second impact of the ground in m. 


A point object O is placed in front of a plane mirror and 
plano — convex lens (whose convex side is silvered) 
assembly, as shown. Find the distance d (in cm) of the 
object from the plane mirror so that the final image is 
created at the itself. Radius of curvature of the convex side 
of plano — convex lens is 42 cm and its refractive index is 
3 


2 


bu rad/s 


4.83 m/s 


ООО 


21ст 


Two candles А and В, each 30 cm long and requiring 4 and 6 hour respectively to burn out, stand 
vertically at a distance of 30 cm. The shadow of b falls on a vertical wall at a distance 3 m from b. 


Find the speed of the end of shadow (in decimeter/hour). 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. A compound 'X reacts in the following ways 
X(aq) Вас (аш ,, white Precipitate 
Kl(ag) 
NaOH(aq) NH;(aq) 


Yellow precipitate 
Brown/black precipitate 
The compound ‘X’ is likely to be 


Colourless solution 


(A) Pb(NOs)2 (В) CaCrO, 
(С) Hg(NO3)z (D) AgNO; 
20. Б 
урен — 240 
1 NaHCO, 
[X] is 
Br Br 
Br О Вг 
Вг 
(С) Br тэ? (D) шоо. 
О НС Со 


21. FeCl, solution is treated with excess NaOH . A brown ppt. is formed. The ppt is filtered and 


dried finally heated with carbon monoxide at approximately 700°C the products of the reaction is 


/are. 
(А) ҒеО + CO, (В) Fe,0, + CO, 
(С) only Fe (D) Fe + СО, 
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The following reaction was carried out in water: 
С,-2Г--21,-2СГ 


The initial concentration of J~ was 0.25 то! L" and the concentration after 10 minutes was 
0.23 mol L". Then the rate of appearance of I, is: 

(A) 1x10? mol ГІ шіп”! (B) 0.002 mol 127 тіп”! 

(C) 1x10? mol L' min"! (D) 0.02 mol L! min! 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


24. 


25. 


26. 


Which of the following is true for 3-methyl-2-butanone? 

(A) It may be prepared by CrO; oxidation of 2-methyl-2-butanol. 

(B) Reaction with NaBH, gives a secondary alcohol. 

(C) It may be prepared by acidic Hg** catalyzed hydration of 3-methyl-1-butyne. 
(D) It forms a silver mirror on treatment with Ag(NHs3)2”. 


Which of the following statements is/are correct? 


(A) The order of splitting energy is РІСІ” »PdCl > МС 


(B) [Со(МН»)ь]?* is colourless whereas (М(НО)6Г is coloured. 
(C) [M(en)(gly)]"* will represent geometrical isomerism. 
(D) 


D) The magnetic moment of K3[Fe(CN)g] is 43 В.М. 


Which of the following statement is/are incorrect: 
A) К:СО, is more covalent than NaCO; 

В) Cyanogen (СМ), is inert towards NaOH 

) № and CN аге pseudohalides. 

D) Вг does not disproportionate in alkaline solution 
In МагО structure: 


(A) O^ ions constitute сср. 

(B) Na* ions occupy all the tetrahedral holes. 
(C) Na* ions occupy all the octahedral holes. 
(D) 


D) О? ions occupy half of octahedral holes. 
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27. 


28. 


29. 


30. 


In which of the following reactions an isocyanate is expected as an intermediate? 


j p 
(A) Ї тэн (B р (он Daina 
R-C-NH NH, —mus mono iii)OH /Н,О 


O _ 
Br /ОН 


(C) П DOH- (D) Ж 
R-C- NH-OCO- R9 R-C-NH, — >> 


Which of the following will be obtained in the given reaction? 


О 
СН» 
1) МН-ОН ,НСЇ 
Оо 2) РСЬ,.А 
N CH ү 
(А) 4 З" (В) соо а 
| 
О | 
о e | 
О о NH2 
С (б) 
(С) S А! 4 
СН» 


Kolbe’s electrolytic method can be applied on 


CH.COOK 
(A) СНзСООМа | 
CH.COOK 
HC — K 
oro (р) С.Н.СООМа 
HC — COOK 


For the given transition: C (graphite) ---> C (diamond), correct options is/are 
(A) C (diamond) is more thermodynamically stable then C (graphite) at 25°C 
(B) C (graphite) is more thermodynamically stable than C (diamond) at 25?C 
(C) diamond will provide more heat on complete combustion at 25°C 

(D) АС, то, Of C (diamond) ——9 C(graphite) is -ve 
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SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. ХХ). 


31. 


32. 


33. 


34. 


35. 


36. 


A polyhydric alcohol is acylated by using ethanoyl chloride in presence of alkali. It was observed 
that molecular mass of alcohol is increased to 237% on acylation. If the molecular mass of 
polyhydric alcohol is 92, then the number of -OH groups present in polyhydric alcohol are 


80 mL sample solution of КІ was electrolyzed for 3.0 minute, using a constant current. The 12 
produced required 0.25 M, 37.2 mL sodium thiosulphate solution and unreacted KI required 36.3 
mL 0.02 M acidic solution of KMnO;. Determine the current (in ampere) passed during the 
electrolysis. 


Two organic liquids A and B have vapour pressure р? & p? at 80°C in their pure states. A 
mixture of the two boils at 80°C and shows ideal behaviour. It has mole fraction of A = 0.16. If 
ру — рр= 472 mm; then p? will be (in mm of Но): 


Among the following, in how many number of colloids, particles of D.P. move towards cathode during 
electro-osmosis? 

Ferric hydroxide, methylene blue , Au, arsenius sulphide, Haemoglobin, Starch, silicic acid , congo red , 
gelatin 


How many milligram of СаСО; will dissolve in one litre of saturated solution? 
(Ksp of СаСО, is 2.5 x 107 mol? ) 


0.535 g mixture of ethanol and acetaldehyde when heated with Fehling solution gave 1.2 g of a 
red precipitate. What is the percentage of acetaldehyde in the mixture? 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


If a, b, c are three positive real number such that 2a+b+3c=1 then maximum value of 


(ас?) 
8 8 
А В 
А Gy MT. 
8 8 
C D 
( ЁС: ( ЕЕ 


А bag contain three biased coins, odds іп favour of tail when tossed are 3:1,1:1, 4:1 


respectively. A coin is drawn at random and tossed results into a tail, then the probability that if 
the same coin is tossed again will result into tail is 


315 EE 
469 205 
253 p) 381 
600 620 

If | шил ; dx-x d tan! SAU d +C (c is constant of integration). Then 
1+ tan x+ tan^ x МА МА 

the ordered pair (К, A) is equal to 

(A) (2, 3) (B) (3, 2) 

(С) (-2, 1) (D) (-2, 3) 
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x? b? 
bod 22 
40. The integral [a is equal to 
х 
b 
(A) 0 (B) 4|— 
a 
a 
(C) Я (D) None of these 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. If the equation x* (a 2)x^ * 2x^ +(а+2)х—3 =0 has at least two distinct positive roots 
then 
(A) ае|,) (B) ae[2,0) 
(C) a e[2, 4] (D) a e| Уз-1,®) 

42. Two circles of radii 7, and r, touch the x-axis at A and B respectively and the line y — mx they 


intersect each other at P(9, 6) and Q also nr, = 68, then 


124221 | —12N221 


A) m = ——— B 
илхэн: сш лд: 
m= 212 (D) None 
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43. 


44. 


45. 


46. 


All value of «e[o. z) such that v31 v3 +1 = 4,2 is/are 
2 sinx  cosx 
л л 
А)-- В) — 
i 15 ші 12 
3л Пл 
C) — D) —— 
(C) 10 (б) 36 


If a and b are two vectors such that 
lab - 542 and ax(4i« Aj *2&)- (4i Aj 2k)xb and 


(4-5) (3i 25 A&)- 10 then 


(A) Sum of values of A = Л (B) Product of value of A = ы 

(C) No possible value of A (D) Two possible value of A 

Let Да АУ for all real x and y. If f'(o) exists and equal to -1 and 
f (o) =] then 

(А) f(x) -1-x (B) f(x)-1-x 

(С) f (2) 2-1 (D) f (2)=1 


The locus of a point whose chord of contact with respect to the ellipse x? +2у° =] subtend a 
right angle at the centre of the ellipse is 

(А) x! -4y? 23 (B) y? = 4х 

(С) 2x? +4y? =3 (D) x? 24y 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


47. 


48. 
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1 0 0 
If А=|1 0 1| then 
0 1 0 
(А) А-А 2 A-I (B) det(A? -7)=0 
1 0 0 1 1 0 
(С) A =|25 1 0 (0) 4 =|25 1 0 
25 0 1 25 0 1 


If a, B, y are roots of the equation 9x’ -7x+6=0 then the equation x^ + Ax? + Bx+C=0 
has the roots 3a +2, 38 +2, Зу +2 then 


(A) A=6 (B) В--5 
(C) C 224 (D A+B+C = 23 
SECTION – С 


(Numerical Answer Туре) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. ХХ). 


49. 


50. 


Let 1:39 271. 277 and АЕ If L апа L, are skew lines such 


that P and Q are two points nearest to each other lying on lines L, and L, respectively. If image 


of P with respect to plane 3x -3y—z - 1l is R(a, b, c) then arbe is 


If x and y are the solution of the equation 12sin x-5cosx 22y? —8y - 21 then the value of 


6cot (> і5 
2 
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51. 


52. 


53. 


54. 


If p(x) = х“ c ax? & bx^ +cx+d (where a, b, c, deR) and. p(1) 210, р(2)-20, р(3)-30 


12)+ p(-8)-10 
then the value of A ) pl ) equals to 
10000 
tan 8° 3tan 24° 9 tan 72° 27 tan216° 


= xtan108 + y tan 8° 


2 + 2 + 2 + 2 
1-31аа:8 1-3tan^24 1-3tan^72 1-3tan 216 
then (* + у?) is equal to 


1 


If A= lim( OC Cee jen then A? is equal to 


nao 


The Area bounded by the curve у = sin ' sinx|-- cos ' (cosx) and у = соѕх+л and the lines 


х-0 x=47 is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION - A 

1. A 

Sol У. = (м, +ax)Î+vj 


time taken, ї = L 
V 


[Fat | ва 
Sol. V =— = 
m m 


3. A 

So. 40,7; =C, (2Т,)" 
2Х-2 
Now, СТ? -4С,Т2 


2T, 
[da = І nCdT 
To 


q=2nC,T, 
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4. B 
Sol. V -oR-vcosO 
_ œR 
1+с050 
5. В, С, р 
Sol. Use concept of motion 
6 А,В,С 


Sol.  FromAtoB, 


mg(5r -r )sin30° = jm + slo" 


o [209 
7r 
Apply energy equation between B and E 


ЕШ 
7 


h 


7. А,С 
Sol. For process AC; 
P-a-bv [a,b= constant] 


2 (a-bv)(v) = RT 


АТ = = (av -bv°) 


.dT а ду 
‘dv R R 
a 2bv a 
0 ->У- 
В R 2b 
Also, 


аТ 
СЭ ix 
2b 


-. For AC, T first increases andthen decreases. 
For AD, T J, .. KEV 


8. A,B 
Sol. Concept based 
9. A, D 
So.  qu*q-2Q, .. (i) 
ee Ав, хаг Ав, 
d, + vt d,vt 
звысака 2-22 (1) 
С, d,+vt 6, 
~<. from (i) and (ii), 
_ % (d, + vt) 
2 d, 
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and 
|-9% Фу 
dt 4, 
10. А,В 
Sol. Use momentum conservation and impulse momentum equation. 
11. B,C, D 
Sol. For n, >n, 


and For n, > (п, +1) 


1 1 1 z 
у, ШЕ mJ m (ii) 


and it is given that, 
A, = 102.8 nm 

№, = 97.5 nm 
solving (i) and (ii) 


п, = 1, then n, =3 andn,,, =4 
and А-2.174х107%)-13.6 еу 


12. А,В,С 
Sol. Path difference (Ax) between two consecutive wave = dsin0 = (t 


ЯГ 22 4 
For minimum, phase difference between two consecutive wave is - or x 


Hence, 
2n 
Аф = — AX 
b А 
Ом 2AL 4AL 
у- за” 3d "3d Linsen Reisling Ri cuis 


SECTION - C 


13. 00001.00 
Sol. Use the concept of motional emf. 


14. 00004.00 


Sol. Time taken to reach the middle of the river form the river bank, t = = = 10 second. 


Hence total difference = 10 x 22 20m. 
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15. 00003.00 

Sol. 1.sin45? = V2 sinr 
r=30° 
Now, 
At G, 


r'- (1 20° -9) 
-. For TIR, 
V2 sin(120° -6) = 1.sin90? 


Ө = 75° 
Now 


16. 00007.00 
Sol. [Nat -mev,-(-mv,)  ...(i) 


[undt-mv ...... (ii) 


from (i) and (ii) 
у= у, (1+е)и 
Now, 


distance, d = vt - 7 


17. 00007.00 


Sol. P, Sopp. mea 6 
i 2R R 


л eV, 
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Hence, Image formed by the plane mirror is at a distance of = = 28 cm. 


04-21-28 
а-7ст 


18. 00002.00 
Sol. At time t, 
30 30 А 


h, =30 t, ha =30 t 
A 4° 6 


Now, 

ha-ha h 
30 330 

-.h 2 30 – 20t 

. dh 


HC cm / hr = 2 decimeter / hr 


їап0 = 
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Chemistry PART - II 
SECTION – A 

19. D 

Sol. White precipitate = AgCl 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24 


Sol. 


Yellow precipitate = Agl 
Black precipitate = Ag2O 


C 
Br 
4 
Бі B2 
алата 3 —O ---”- cyclicbromoester 
О 
О 223 


Intermolecular attack of bromide ion on the bromonium ion does not compete with the 
intramolecular cyclisation step. 


D 

The brown ppt. is Fe(OH), on drying and heating it becomes Fe,O, carbon monoxide will 
reduce it to iron metal. 

Ее,О, ЗСО 19% 5 2Fe +3C0, 


А 

AH |= "mp —[1 lua 
=0.23 -0.25 = —0.02molL '. 
At 210-0 = 10 тіп 


AU 212902 ррула аны 
At 10 
-. Rate of appearance of 1, = н = I. E = 1x10? mol ішіп”! 
t 


BC 
3 - methyl — 1 — butyne 


Hg? 


+353 - methyl - 2 - butanone —*"—.3 - methyl - 2 — butanol 


ABD 
(A) The magnitude of splitting energy increases down the group. Thus 
Рі? — 54, Pd** — 4d? and М” — За“. 


(В) МН is a borderline ligand which forces pairing of electrons іп Co**, whereas НО is a weak- 
field ligand and it can not force the pairing in Ni**. 


Со” in [Co(NH3)6]** — 34°, 45° | (2) | 1 
Ni?" in [Ni(H)O)s]"* — За, 45° | 1 | Қ; [N | Ї | Ї | | 
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So, there is no unpaired electron in [Co(NHs)s]* whereas there are unpaired electron in 
[Ni(H2O)g]^*. Thus [Co(NHs)g]** is colourless and [Ni(H2O)g]^* is coloured due to d-d transition. 


(C) O 
m ó-c 
f Ma-) + CH, 
CH via “С | 
NH, NH 


As en is symmetrical ligand thus there is no geometrical isomerism. 


(D) In ee ey АИ oxidation state of Fe is +3. 
[Fe(CN)g- – 3d”, 


INL tL | 


Number of unpaired electron = 1 


= nm +2) В.М. = ,/(1--2) B.M. = УЗ вм. 


25. АВО 


Sol. Tet >r Га 


г. КәСОз is more ionic. 
(СМ): + NaOH -» NaCN + NaOCN + НО 
Bro + ОН > Br + ВО + НО. 


26. AB 

Sol. Na;O has antifluorite structure, in which O° ions form сср array and Ма” ions occupy all 
tetrahedral voids. 

27. ABCD 

Sol. Alkyl isocyanate is R-N=C =O 
(A) Curtius rearrangement (B) Schmidt rearrangement 
(C) Lossen rearrangement (D) Hofmann rearrangement 

28. ABC 

Sol. a and b are obtained by normal Beckmann rearrangement 


mechanism for product 'c' is 


‚ОН 
М e 
o ан О N= C— CH, б 
3 PCI Ч electrophilic aromatic substituti 
< cw o X N 
О О 
CH, 
29. ABC 
So. CH3;COONa — С:Н, (major) 
СН,СООК 
| --> СН» = СН» 
CH,COOK 
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30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


33 


Sol А 


34 


Sol : 


35. 


Sol. 


HC — K 
Ч euo CH=CH 


HC — COOK 


BCD 


For C(graphite) 75 C(diamond); AH = +ve and AS = -ve 


SECTION- C 


00003.00 
CH4COCI 


ВОН  . 33 ВОСОСН, 

Here Н is replaced by COCH; i.e. one H of mass 1 is 
replaced by one СОСН of mass 43. 

-. Mass increased is 42. 


237 


2. Mass of acylated product is = 92 х 196 = 218 


г. increase in mass = 218 — 92 = 126 
-. number of OH = 126/42 = 3 


00005.00 

2| 1, + 267 

,+25,0; 2 2 +S,07 

2l + МпО; > |, + Мп? 

No. of eq. of KI electrolysed 

= no. of eq. of l2 produced 

= no. of eq. of Na?8;0s = 0.25x37.2x1x10? 


-9.3х107 

No. of eq.= Е = 25229) -9.3х107 
96500 96500 

=> |25A 

00363.52 


According to Raoult’s law: 
Pr= pix, + pix, 
pi p2= p? (0.16) + p2(0.84) = 760mm 
Also pj— p} =472mm 
- 760- pj(0.16) - (p? — 472)(0.84) 
760 = 0.16 p? -- 0.84 p? – 396.48 
Di = 363.52 mm 


00000.00 
no movement of D.P. towards any electrode in during electro-osmosis 


00006.40 
CIC D. == Са + к j 
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K, -SxS-S' 

-9. 1/2 -5 ENSE 2 
s= K, = (2.5 х 107) “-5х 107 mol litre ~. T E 
м = 6.4 x 10°g = 6.4 mg 


36. 00069.16 
Sol. Let the mass of acetaldehyde is x g, then mass of ethanol is (0.535 — x)g. When acetaldehyde is 


heated with Fehling solution, it gives 1.2 g of a red precipitate. 


CH3CHO + 2CuO — СНСОО + Си,О 
Red ppt. 


143 g of СиО is coming from = 44 а of СН:СНО 
44 
21.20 of СиО is coming from 143” 12 = 0.37 а of CH3CHO 


0.37 


% of СНзСНО = x100 = 69.16 96 
0.535 
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Mathematics PART - III 
SECTION - A 
37. A 
b 3c 
1x (2a) ӘРКЕЗ ЖЕ" 
dim 24080808) 
i — > ab'c* 
9x5 
38. D 
343 0. 35 
е ы 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


| 2: 1 а1 b-1 с.4 381 
So, required probability= + + = 
atb+c\ 4 2 5 620 
A 
(tan x+1+ tan? x) - (1 tan? x) 1+ tan? x 
I= [s xm x — | — — dx 
tan x+1+ tan‘ х 1+ tan х + tan‘ x 
z=tanx dz = sec? xdx 
re dt шан za [Эзен с 
LY (B J3 43 
t+—] +| — 
2 2 
А 
ab ab 
x=—> dx = —(-dt 
P а= 9-а) 
в г 
е-е ар 
Г- = сыи Haf 
ab | a 
t 
21-0 І-0 
ВС 


(X -1)(x? -(a+2)x+3) =0 

Since x^ -(а+ 2) х+3 = 0 must have at least one positive real roots. 

га В =3 both root must be positive 

a+ B=at+2>0>a>-2&D>20=(a+2)-1220 а>2(/3-1) 
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42. AB 
Sol. m= ec 
1-т, 
O,P* = a = тга? = y=mx 
(9-а) -(6-та) = ma P( 
a? —6(2m, +3)a +117=0 3 с y=m,x 
q2 
aß =117 ҚР = т/а - 68 5 A B 
124221 
т= + 
49 
43. BD 
ЕЗ E | | (z) 
sin} — cos| — 
2N2 242 
Si 42) (242) , NT 12) _, 
sin x cosx sin x cosx 
44. AD 
Sol. х Given 


(a+b)x(4i+47+2k)=0 

la--2|-3i 25 Af|eoso =10 

Ө is the angle between (41-27-24) & (-34%2)»24) 
^74? 2484-52-20 


45. AC 


So. (х) = іт 
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29 A 


Let х-2х & y=0 f(xy 25 Е 


НӨ" 2h “эд | 2h 


46. А 
Sol. Use homogenization method 


47. ABC 

Sol. Use matrix property 

48. ACD 

Sol. 9x? -7x 46-20 
y=3x+2 

eb iat 

8 


3 
97-2 215 рв-д 
3 3 
(y-2) -7(y-2)+18=0 
y? -6y* +5y+24=0 


X 


SECTION - C 


49. 00007.50 
Sol. Direction ratio of PQ 


(-35, -35, - 6, 27, +7 +6, 4r, - n - 2) 
Now, —3(-3r, -3r —6)+ 2(2r, +7, —16)+4(4r, -7 -2)=0 


“77, +297, = 22 ---(1) 
3( 3r, -3n 6) (2r, +r -16) (45 ^, - 2) 20 
Tr, *1ln 2-4 ---(2) дага 


а--3,5-2,С-5 


-а%8%--3%2425-75 


50. 00002.50 
So. 125іпх--5совх-2(у-2) +13 
by LHS <13, RHS >13 


“y=2 -12sinx*5cosx-13 cos(x-a)-1x 22xz ta 


51. 


-— 


00001.98 
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52. 


Sol. 


53. 


Sol. 


54. 


Sol. 
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p(x)=(x 1)(x 2)(x 3) (x a) 10x 
2: p(12)+ p(-8) =19800+ 40 
р(12)-р(-8)-10 


-1.98 

10000 
00102.53 

tan 8° 1| 8tan8' 
Let ndm 3 

1-3140:8 8] 1—3tan°8 

-. Solving LHS 
81 


—tan108° 2.77 8 х Бу! 
8 8 

81) +(1) 
vty = (80 +0] _ 199,53 
00000.50 


A , F n! (ny 


& Ск д, К(п-К) (191.31) 


ie п+1-2К 
-|д(т+1-к) | 


5 п+1-К п+1-2К | 
Са - sin се $ (n+1-2K)=0 


Taking log and limit we get 
! 254 ES in poss 
n ei n4l n+l 


1 
2-25 2 


00017.86 
f (x)=2x; 05хє2 


-4л-д2х; ED. 


Required Area 


+ tan 8° -uns = - tan 8 + tan 24° 
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л/2 3z/2 
-4[ (л“совх-2х)ах2 | (x —(л & cos x)) dx 


0 л/2 


= л? +8=(3.14) +8=17.86 


НІТ) ЕЕ Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE 
ALLINDIA TEST SERIES 
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Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full M arks : 44 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olfnoneofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -11n all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I & 6 statements in LIST-Il. The codes for Lists 
have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


If the acceleration of wedge in the figure shown is а m/s? towards 
left, then at this instant acceleration of the block (magnitude only) 
would be 

(A) 4a m/s? 


(В) a417-8cosa m/s? 
(C) 417a m/s? 
(D) 417 cos 27 am/s? 


System is released from rest. Only pulley 1 is fixed. Determine the acceleration M» ^ 
of A Pulley-1 


8 g 
А) = downward B) = upward A [m 
(A) 3 (В) р @ 
(C) € downward (D) € upward m 
4 4 
© 
m 
© 
m] | 
0.5 mole of an ideal gas at constant temperature 27°C kept 
inside a cylinder of length L and cross section area A 
closed by a mass less piston. The cylinder is attached with 
conducting rod length L cross section area B т? апа L 27°С 
- ЖАР ӨС 
thermal conductivity K, whose other end is maintained at 


0°C. If piston is moved such that rate of heat flow through L 
the conducting rod is constant then velocity of piston when 


itis at height E from the bottom of cylinder [neglect any kind of heat loss from system) 


(A) S uds (B) T unis 
R 10R 

(C) —— m/s (D) ———m/s 
100R 1000R 


Space for Rough work 
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An infinite non conducting sheet having charge density c and there is / 
a small hole as shown in figure and there is rod of length X having эь 
linear charge density ^. and hinged in the hole as shown. If the mass — | | 
of rod is m then time period of oscillation for small angular : оо 
displacement / 
/11/2 
(A) л 2120 (B) 2n,|2™ £0 E 
Зо», Зо), 

T Єо 
(С) — (D) None of these 

2 25 


A uniform magnetic field decrease at a constant rate = = — K where K 


is a positive constant. A circular loop of wire of radius 'a' containing а 
resistance R and a capacitance C is placed with its plane normal to the REx 
field x 
(A) maximum charge on the capacitor will be ла? СК 

(В) maximum charge on the capacitor will be 2ла?СК 

(C) upper plate M, will be at higher potential when it is fully discharged 
(D) lower plate N, will be at higher potential when it is fully discharged 


a А 
A convex lens of focal length “Биш a plane mirror are 


%- 
arranged as shown. The plane mirror is inclined at an angle О 
45° with the axis and the distance between lens and mirror is 
equal to focal length of the lens. 
A point source is placed at a distance 'a' from lens at its axis. The distance between the source 
and the image formed after reflection from the mirror will be 


a 454 
(A) 2 (В) TE 
C) Уба (D) None of these 


2 


Space for Rough work 
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7. A thermally insulated chamber of volume 2У is divided by a 
frictionless piston of area S into two equal parts A and B. Part 
A has an ideal gas at pressure Ро and temperature To and in 
part B is vacuum. A massless spring of force constant Kk is 
connected with piston and the wall of the container as shown. 
Initially spring is unstretched. Gas in chamber A is allowed to 
expand. Let in equilibrium spring is compressed by Xo. Then - 


(A) final pressure of the gas is =. 
(B) work done by the gas is 28 


(С) change in internal energy of the gas is lad 


(D) temperature of the gas is decreased 


8. A capacitor with air as dielectric has capacity C as 
shown in figure is completely filled with dielectric slab 
of mass M and is connected to a block of mass M. The 
system is released form rest at time t = 0 when the 
capacitor is completely filled with dielectric. Then: 


(Dielectric constant of slab = К) M 2 | 


(A) Charge on the plate of the capacitor when it is half filled with air is ШСМ 


(В) The kinetic energy of the block when the capacitor is half filled with dielectric is 
mg? CV^(K-D 
4 8 

(C) The potential difference between the plates when the capacitor is half filled with air is V 


(D) The energy stored in the capacitor when it is half filled with dielectric is = ov? 


Space for Rough work 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-Il. 1151-1 has Four entries (1), (Il), (IIl) and 
(IV) and 14811 has Six entries (P), (О), (R), (5), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On 14814 and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


In a thermodynamic process on an ideal monatomic gas, the infinitesimal heat absorbed by the gas is 


given by TAX, where T is temperature of the system and AX is the infinitesimal change in a 


Va 


| | EI T 
thermodynamic quantity X of the system. For a mole of monatomic ideal gas X = ің (1 R mf 
A 
Неге, Ris gas constant, V is volume of gas, T4 and V4 are constants. 
The 11511 below gives some quantities involved in a process and List-Il gives some possible values of 
these quantities. 


List -1 List — 11 
| Р 
0) (Р) ÍRT, In2 
Work done by the system in process 1 > 2 > З 
Ш О 
(1) @) [tar 
Change in internal energy in process 1 > 2 > З 
(Ш) (В) | АТ, 
Heat absorbed by the system in process 1 5 2 > 3 
IV 5 
(IV) G) ант 
Heat absorbed by the system in process 1 > 2 
T 
(D | IRT (34 1n2) 
U 
(2 PT 
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9. If the process carried out on one mole of monatomic ideal даѕ іѕ аб P 


shown in figure in the PV diagram with Р,М, = ;RT,. The correct 


match is 

(А) 1- QJI — S,IlI - R.IV -U 
(B) I- SII - RII - Q,IV -T 
(C) 1- Q,II- R,III — P,IV -U 
(0)1-0,1-8,1-5,М-0 


Space for Rough work 
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If the process carried out on one mole of monatomic ideal gas is 


as shown in the TV — diagram with БУ, - AAT, The correct 


match is 

(A) I- P,.UI - R,llI — T,IV -P 
(B) 1-Р,1-8,1-1,М-5 
(C) 1- SII - T,III - Q,IV -U 
(D) 1-Р,1-1,1-0,У-Т1 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A musical instrument is made using four different metal strings, 1, 2, З and 4 with mass per unit length ju 
2и, Зи and 4p respectively. The instrument is played by vibrating the strings by varying the free length in 
between the range L, and 2L,. It is found that in string-1 (и) at free length L, and tension T, the 


fundamental mode frequency is f,- 
List-l gives the above four strings while list-Il lists the magnitude of some quantity. 


List - I List - Il 
() | String — 1 (в) (Р) |1 
(M) | String — 2 (2и) (Q) | % 
(1) | String — 3 (Зи) (В) | 1/2 
(IV) | String - 4 (4u) (S) | 1/43 
(1) | 3/16 
(0) | 116 


If the tension in each string is Т, the correct match for the highest fundamental frequency in f, 
units will be 

(A) 1 - Q, II- S, III - R, М-Р 

I-P,II-R, IIl- S, IV- Q 

I-P, 1-9, IIl- T, IV- S 

| 


(В) 
(С) 
(0) I - Q,II - P, 1 В, IV - T 
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3L, 5, ad 7L, 
2 4 4 

1,2,3 and 4 are vibrated at their 1St, 3rd, 5th апа 14th harmonics, respectively such that all the 

strings have same frequency. The correct match for the tension in the four strings in the units of 


12. The length of the strings 1,2,3 and 4 are kept fixed at L,, , respectively. Strings 


T, will be 

(A) I - P, IL- В, II-T, IV- U 
(B) I - P, II - Q, III T, IV -U 
(C) I-T, II - Q, III В, IV 2 U 
(D) I - P, II - Q, III В, IV- T 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. ХХ). 


13. A circular loop of radius H is bent along a 
diameter and given a shape as shown in the 
figure. One of the semicircles (KNM) lies in the 
х-2 plane and the other one (KLM) in the y-z 
plane with their centres at the origin. Current | is 
flowing through each of the semi circles as 
shown in figure. 

A particle of charge q is released at the origin 


or ж 
with a velocity v 2v . 


m 
Find the magnitude of instantaneous force F on the particle if uogvol = 8R. Assume that space 15 
gravity free. 


14. The electric potential between a proton and an electron is given by, V = Vo ІЙ where У and 
% 

rg are constants and r is the radius of the electron orbit around the proton. Assuming Bohr's 

model to be applicable, it is found that ris proportional to 7", where n is the principal quantum 


number. Find the value of x. 
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Figure shows a parabolic reflector in x-y plane given by y^ = 8x. y-axis 
A ray of light traveling along the line y = a is incident on the 
reflector. Find where the ray intersects the x-axis after reflection. Р(0,а) 


у?-8х 
line y=a 
incident ray 


X-axis 


A hydrogen like atom (atomic number Z) is in a higher excited state of quantum number n. This 
excited atom can make a transition to the first excited state by successively emitting two photons 
of energies 10.20 eV and 17.00 eV respectively. Alternatively, the atom from the same excited 
state can make a transition to the second excited state by successively emitting two photons of 
energies 4.25 eV and 5.95 eV respectively. Determine the value of Z. (lonisation energy of hydrogen 
atom is 13.6 eV). 


A point charge q is placed at a distance 3R from the 
centre of a earthed conducting shell of radius R as 
shown in figure 
Then find magnitude electric potential at point A, R/2 
distance away centre, due to charge induce on the shell. 
If q= 28ng9R. 


In the arrangement shown тд- 1 kg and mg= 2 kg while all the pulleys 
& strings are massless & frictionless. At t= 0, a force F = 10 t starts 
acting over central pulley in vertical direction. When B loses contact 
with floor the velocity of A is (5n) m/sec. Find out the value of ‘r’. 


Space for Rough work 
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Chemistry 


PART - Il 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 


SECTION – А 


(Опе or More than опе correct type) 


MORE THAN ONE of these four options is(are) correct. 


19. For the reaction: А + B—— Pr oduct; following data is given 
Expt. No. [A] [B] Rate(M/sec) 
1 0.02 M 0.03 M 4x10? 
2 0.04 M 0.06 M 1.6x 107 
3 0.01 M 0.06 M 4x10? 


Which of the following is correct? 

(A) Given reaction may be elementary 

(B) The value of rate constant is 6.67 M 'sec ! 

(C) Given reaction may be complex 

(D) If volume of container is doubled in first experiment, rate becomes 10? M/sec 


20. Which of the following statement(s) is(are) correct regarding H4P206? 
(A) It contains P-P linkage 
(B) It contains P-O-P linkage 
(C) Its basicity may be 3 
(D) The number of pr - dx bonds = 2 


21. Select the correct statement(s). 
The total number of Bravais lattice in 2-D crystal system is 5 
A cubic system contains 9 plane of symmetry 


(A) 
(B) 
(C) For monoclinic system, a b «c and a «p + y z 90? 
(D) 


22. A quantity of 720 gm water is added in 230 gm ethanol at a certain temperature to get 1 L of 
ution. Which of the following is/are correct regarding the solution formed? 

The density of solution is 950 kg/m? 

The mole fraction of ethanol is 0.11 

The molarity of solution is 5 M 

The molality of solution is 6.94 m 


YS reer we -- 
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The correct statement(s) for the following addition reaction is(are) 
(i) Trans — 2 - butene 2" >M апа М 
(ii) Cis — 2 — butene 2" 50 ang P 


(A) (M and O) and (N and P) are two pairs of enantiomers 

(B) Bromination proceeds through trans-addition in both the reactions 
(C) 

(D) 


O and P are identical molecules 
(M and O) and (N and P) are two pairs of diastereomers 
Which of the following are not redox reactions 
(A) Mg + № — Моз 
(B) Ka[Fe(CN)s] + H280; + НО ——> K2SO, + CO + FeSO, + (NH4)e804 
(С) lo + 3Cl; ——> 1С» 
(D) CuSO, + NH; ——> [Cu(NH3)4]SO, 


Consider a parallel reaction, 


(X) 
(Y) 
Which of the following statement(s) is/are true? 
k X 
(A) When both the reactions are of 1% order, — = ва 
к, ТҮІ 
к IX], Ж, эб | | 
В) к = —— is true for all parallel path reactions irrespective of their order. 
2 
КЕ + k,E, 


(C) The overall energy of activation is given by E= , if the two parallel reactions are 


E,+E 


1 2 
of same order. 


(D) For first order reaction, the plot of Int,,, vs 1/T is a straight line and slope of the line is 
equal to E/R (where R is gas constant). 


By passing 1F of electricity 
(A) 1 mol of Zn deposited (B) 12 g of Mg deposited 
(C) 1/3 mol of Al deposited (D) 11.2 L of О» at NTP evolved 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (Il), (IIl) and 
(IV) and List-II has Six entries (P), (О), (В), (5), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On 14811 and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Match the solutions obtained by mixing different volumes of equimolar acid HA and base BOH given in 
list-I with the rise in temperature given in list-ll if the solution obtained by mixing 10 ml each of the same 
acid and base shows an elevation in temperature of 5?C. 


LIST -1 LIST - Il (Rise in temperature) 
(1) 100 ml of HA + 100 ml of ВОН P. 5°C 
(1) 10 ml of HA + 20 ml of ВОН Q. 4°C 
(Ш) 20 ml of HA + 30 ml of ВОН R. 33°C 
(IV) 50 ml of HA + 150 ml of BOH 5. 0.66°C 
Т. 2.5°C 
U. 26Сс 
27. Which of following is correct combination. 
(А) I-P & II-R (B) II-P & III - R 
(C) III - S & I- P (D) IV -P &l-Q 
28. Which of following is incorrect combination. 
(A) I- P & Ill - Q (B) I-P &II-R 
(C) III -Q & IV - T (D) 1-5 & IV - Q 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


LIST -1 LIST - II 
(1) CH,COOH+ NaOH P. рнН>7 
5 ml 1N 5 ml IN 
(11) СН;СООН-- МаОН 0. pH <7 
15 ml IN 10 ml IN 
(Ш) НСІ + NH,OH R. Buffer 
SmlIN ішім 
(IV) НСІ + NaOH S. Hydrolysis occurs 
Іт 1ml2N 
T. pH«8 
U. pH >8 
29. Which of following is correct combination 
(A) 1-Р & 1-0, А (B) 1-Р,Н811-0 
(С) II-S & I- P (D) IV -P &l-Q 
30. Which of following is incorrect combination. 
(A) I- P & III - R (B) 1-Р81-8 
(C) II- Q & III - Q (D) 1-Р & IV - P 


Space for Rough work 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


31. 


32. 


33. 


34. 


35. 


36. 


8 gm of methane is burnt with 4.48L of О» at STP. Find out the volume of СО» gas produced at 
STP and also the weight of CO; gas. 


The pK, of the carboxyl group іп an amino acid valine, (CH3)2>CHCH(NH2)(COOH) is 2.31 and the 
pK, for the amino group of the same amino acid is 9.69. Compute the isolectric point (рН) for 
valine and draw the structure of this amino acid when the pH of the solution equals to pH;. Also 
draw the structures of valine that predominate at pH=2 and pOH- 2. 


The relative rate of abstraction per hydrogen atom of 3°H, 2°H and 1°H of alkane during photo 
chlorination is 5.0 : 3.8 : 1. The percentage of the major product formed in the chlorination of 2,2- 
dimethyl butane is x% then the value of x is 


What is the percent by mass of iodine needed to reduce the freezing point of benzene to 3.5°C? 
The freezing point and cryoscopic constant of pure benzene are 5.5°C and 5.12 K/m respectively. 


A diatomic molecule has a dipole moment of 1.2D. If its bond distance is 1.0A. What fraction of an 
electronic charge exist on each atom? 


Calculate the standard e.m.f. of the reactionFe?* + Зе > Fey є = ? 
Given Fe* + е” > Ғе? 0 -0.771У Ғе?” + 2e > Feu &) = -044V 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


f(x) = cosn(|x|+[x]), then 


A) f is continuous at x = 1/2 (B) f is continuous at x = 0 
C) f is differentiable in (-1, 0) (D) f is differentiable in (0, 1) 


жете 


Tangent are drawn to the circle х? + у? = 50 from a point ‘P’ lying on the x — axis. These tangents 
meet the y — axis at points Р, and ‘Pz’. Possible coordinates of Р” so that area of triangle PP;P2 
is minimum, is/are 


(A) (10, 0) (B) (104/2,0) 
(C) (-10, 0) (0) (-1042, 0) 
Two particle start from the same point (2, -1), one moving 2 units along the line x + y = 1 and the 


other 5 units along x — 2y = 4. If the particles move towards increasing y, then their new position 
will be 


(A) (2-42, V2 -1) (в) (25 +2, v5 -1) 
(C) (2+ v2, V2 +1) (D) (245-2,,5-1) 
If w+ eat is a tangent to the curve x = 4t, y=, te R then 

(A) a>0,b>0 (В) a>0,b<0 

(C) a<0,b>0 (D) a<0,b<0 
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41. 


42. 


43. 


44. 


Уз -1 4341 


All values of x (0, z) such that 75 - 442 are 
2 sinx COSX 
TU TU 
A) — B) 
(А 15 (B) 15 
11x Зл 
С) — р) — 
(C) 36 (0) 1 


Let a, b, с be distinct complex numbers with |а| -|b|- |c| -1 and zi, ze be the roots of the 
equation az^ +bz+c = 0 with [z,| 2 1. Also let P апа Q represents the complex numbers 2: and 


22 in the complex plane with ZPOQ = Ө where О is the origin then 


(A) b? = ac, 0= 2 (B) 0-5 РО = (8 


(С) b? = ac, РО = 24/3 (0) 2b? =ac, 8-4 


If the sum of the first 100 terms of an AP is -1 and the sum of the even terms lying in the first 100 
terms is 1, then 


(A) common difference is = (B) first term is 189 
50 50 
227 ; . 151 
(C) common difference is — (D) first term is --- 
50 50 


A line segment is divided so that the lesser part is to the greater part is equal to the greater part is 
to the whole. If R is the ratio of the lesser part of the greater part, then 


(А) R?+R-1=0 (B) R? +R” -2 
(c) R) ig zo (D) R?+R+1=0 
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(Matching List Type) 


AITS-FT-VIII (Paper-2)-PCM-JEE(Advanced)/20 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: 11511 and List-Il. 1151-1 has Four entries (1), (Il), (IIl) and 
(IV) and List-II has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On 14814 and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


List –1 


List - Il 


(1) 


Two sides of traingle are given by the roots of the 
equation x^ — 5x + 3 =0. If the angle between 
these sides is 7/3, then the product of inradius 
and circumradius of the triangle is 


(P) 


(10) 


In a triangle ABC, if the radii of ex — circles ri, r2 
and гз are given by гі = 8, rə = 12 and rs = 24, then 
value of the side a is 


(Q) 


(ІІ) 


Let a be a positive integer not exceeding 10, then 
the probability that the equation 

х? — 2(а? — 1)х + 2а°— 7a + 3 = 0 has one positive 
and one negative roots is 


(R) 


-1| зэ 


(IV) 


Let (a, B) be a point from which two perpendicular 
tangents can be drawn to the ellipse 

4x? + by? = 20. If F = 4a + ЗВ, then the maximum 
value of F 


(S) 


л | н- 


(T) 


(U) 


о | || no 


45. 


Which of following is correct combination 
(A) I- T & II - P 


(B) 1-Р & III-R 
(C) III- S 81-Р 
(D) IV-P &I-Q 
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46. Which of following is incorrect combination. 
(А) |-Q&IlIl-Q 
(В) I-P & II- R 
(C) II] -Q & IV - P 
(D) III -S & IV - Q 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


List -1 List - Il 


0) The coefficient of two consecutive terms in (P) 9 
the expansion of (1 +x)" will be equal, then 
п сап be 


(I) | if 15" + 23" is divided by 19, then п сап бе | (9) | 10 


(HI) | tC. 2000 - °C; Cio - ......is divisible by | (В) | 11 
2", then n can be 
(IV) | it the coefficient of Ть Тыл, Ta? terms of (S) | 12 
(1 + x)" are in A.P., then ris less than 
(Т) | 14 
(U) | 16 


47. Which of following is correct combination 
(А) I-P & Il-Q, R 

(B) II- P, R & III - Q 

(C) III- S & I- P 

(D) IV-P &I-Q 


48. Which of following is incorrect combination. 
(А) I-Q & 11-0 
(В) I-P & II- R 
(C) |-P & IV - T 
(D) II- Q & Ill - Q 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded - off to the second 
decimal place; e.g. XXXXX. XX). 


49. Given (2 + 6 + 10 + 14 + ...... + 2а) + (2 + 6 + 10 + 144 .......... + 2b) = (2+ 6 + 10 + 14 + 
ЕРТ + 2с), where a + b + с = 21 апаа > 6. Thena-—bis equal to : 


50. Seven digit numbers are formed using digits 1, 2, 3, 4, 5, 6, 7, 8, 9 without repetition. The 
probability of selecting a number such that product of any 5 consecutive digits is divisible by 
either 5 or 7 is p. Then 12p is equal to . 


1 1 
51. Ша singular matrix А =[а, |, „ always commute with B = | | such that & = Jk, then k is 
12 
equal to 
52. If the function f(x) = 2x? — 9ax? + 12а?х + 1 has a local maximum at x = х, and a local minimum at 


X = X2 such that x2 = x5, then ais equal to 


x+y | AZ 


53. If positive numbers x, y, z are іп A.P, then the minimum value of 
2y-x 2y-z 


is equal to . 


54. The number of odd proper divisors of 24300 is N + 11, then N is equal to 


Space for Rough work 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE 


ALL INDIA TEST SERIES 


FULL TEST - VIII 


JEE (А 


dvanced)-2020 


PAPER - 2 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION - A 
1. B 
Sol. аъ= 4 ам 
if ам-а 
am=4a 
= Ja? +(4a)? +2(a)(4a)cos(180 — о) 

= аү17 – 8соѕ о 
2. B 
Sol. Virtual power = 0 


T T 
—Ta,- —a – —аз.... = 0 
1 2 2 4 3 


a, a 
а: + 2432 4,2-0 
2 4 


Newton second law 
mg — T = та; 
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Sol. 


Sol. 


Sol. 


2 т 4 
3mg g 
T= — .а,-0-1.50-- 2 
2 1-0 9 2 
C 
= ae 2 Кр 
dt L 9 L 
First law of thermodynamic for the cylinder 
40 dw dU 
dt dt dt 


as T = constant, E =0 


L а 
L 
P x ганы ааа) 


‚зу ра 


_ 300R 
LA 
ЗК 300R, ау 
== 9х 
L L dt 
ЗК _ 300R oy 
L L dt 
ау K 
а( 100R 
B 
t=la Хх(хЕ 
МхЕ 4. м? 
x—sin0- хо 
2 2 2 
_ ЭЕ 
M 
3AE 
0-1 --- 
m 


3XE 33с 
А 
аш цал шлак 
dt 2 
а = Ce = qna’k R Ri 


B decreasing = 
-. induced current is clockwise. 


C 
Through lens, the image of 'O' will be formed at distance a behind the lens on the principle axis 


itself and it will behave as virtual object for plane mirror and - behind the mirror 
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So, the separation between О and 12 is 


БЕН Бин 


7. ABCD 
Sol. Equilibrium of piston gives 
Р5-Юо or P= = 
Since, the chamber is thermally insulated 
AQ=0 


"n Elastic potential energy of spring 
= work done by gas 


or work done by gas => kx 
This work is done in the expense of internal energy of the gas. Therefore, internal energy of the 
gas is decreased by 5 кх2. 


Internal energy of an ideal gas depends оп its temperature only. Internal energy of the gas is 
decreasing. Therefore, temperature of the gas will decrease. 


8. ABC 
Sol. V remain same as capacitor is connected with battery charge on C = C'V 5 
C KC (K-«DC EIE 
Са--3 = —] 
2 2 2 Cc} KC 
2 
Charge on C = eov : 


energy stored in C when slab is 
half filled = 2 см2 = L +С y 
2 2 2 
Total work done = KE – 0 
4 
WwW by battery + Tx 2 + W by Fetectric = KE 


W by battery + T «= 41с9 EA = KE 


l 1 (K +1) 
W by battery T 3,7 V ып 5 С- кс 


7 1үр-КЮС 
2-2 2 

W by ba ey = ( (О.- Q) x V 

-| Ser cv | Ve rn П сү? 


= КЕ 


W by battery + T x 


Mg - T - Ma 
T= Ма 
Tuo 
2 
2 
LEEY lovi k-1]+ PE ке 
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mg! CV^(K-] 


KE - 
4 8 
9. D 
Sol. І>О; IIR; III5S; IVSU 
3 T V 


X-22R (n—+Rin— 
2 Т, A 


а= 2n | gra dv 
2T ү 


de = Tdx 


do = ват + RT ау 
2 V 


2V, 


Vo 
140- |Зат» ЖЕ 


3 2% RT 
(м) Ga = [5 Rr тЫ 


3 орт 
Q= 5 RÍZ, dT + [рау 
3 


т 
Q= 38 E +PV, 
RT, RT, 5 RT, 
О, = E T 3 = gl 1: P V, = EN 
N. 3 
(ш) Q- = сы +0 
3 
RT, 
О,-а = 2 
5 RT, 4 
9; .- = riu + = = з RT 
i) Au- Галт = 3R2Ts _ рт 
(1) 2 2 3 : 


(1) dq = dw + du 


dw z dq - du 
w= SRT, - RT, 
RT, 
м---- 
3 


_—_—_ ÜÓ—————n———————————————Á——Ó—Á—'Á—sÁ 
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10. 
Sol. 


A 
1-Р, II-R; ПІУТ; 1М-эР 


3 Т V 
Х-2р /noc--«Rín— 
2 T, Va 


3,1 R 


dx = Кт + dv 


dQ = Тах 


dQ = ват + dv 


"T 3 RT 
(iv) dQ = | SRdt + | dv 


RT, 


2 0 ( 2vg 
9=0+— (nv), 
Qi, = 5. én2 


т 3 3 2 
(iii) Qa = ere - ^з - RT, 


Q a= Qa FO 


RT, 
== 3 + (п2 
3° (3 + (m2) 
(ii) Change іп internal energy 
Au = Í ВАЕ 
2 
ли - 2g| v, -Te 
2 3J 
Au = RT, 
(i) dq = dw + ^u 
dw = dq- ^u 
ы. É RT,ín2 
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11. B 


Sol 1 |1 
ol. Fundamental frequency f, = f- 2L Nu > (1) 
0 


Ist string f. эы 
st string f, 24, и 
f, =f, 
d ; f. = 1 To 
IInd string 5 2L, \ 2u 
1 
= 5% 


га string 
6-4 
2L, N3u 


IVth string 


са 
? 2L, (44 


12. B 
So. ІЭР; II>Q;III-T; IV>U 
fundamental frequency 


1 |Т, 
f; 2d 
9 UNu 
I* string — 1 st harmonic 
c E fh 
2/N и 
f, =f, 
so > T, = T, 
П" string — IIIrd Harmonic 
m^ 
2 
3 


f-3x—} [bh _1 [5 
и 2,3% 2и fo 2u 
2 
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Sol. 
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Т, 


Т, = = 
So 1, > 


ПІга string 


( 
( за -» Fifth harmonic 
1 E 
6-5» 72 L3 
5 яг ZA 3u 
4 
6-2 |b 
д £o V3u 
V A = f, 
2 {Ts 1Г, 
6.V3u 2Vu 
ет 
16 
IVth streing — IV harmonic 
1 T. 
f, -14 -4 
5 2x7. V4u 
4 
EN 
My \4u 
f, = f, 
1 
acc» 
* 16 
SECTION- C 
00002.00 


Magnetic field ( B ) at the origin = Magnetic field due to semicircle KLM + magnetic field due to 
other semicircle KNM. 


> І Ж 1 ох 
Therefore, В = "o^. (-i) + BR 
4R 4R 
> 1. 1 л I ^ ^ 
= B= Ho Hof ^ Ho ( +j) 
4R 4R 4R 


= 
[ В due to a circular current carrying loop is p 


г. For semicircle it is half] 
Therefore, magnetic force acting on the particle. 
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> > 


F = qv xB) = асъ pate 


22 I 
Lip. tede. BR о units 
4R 4R 


14. 00001.00 
Sol. u=eV 


v= constant 


nh 
ТМГ = — 
2n 


ron 


15. 00002.00 
Sol. In APNQ 


tan 20 = 2—— —— ...(i) 


БРЕ їап(90° – 6) 


а - 
or tan Ө = — „(ii 
5 (ii) 


eq.(i) and (ii) 
Хо = 2 


16. 00003.00 
Sol. We have 


Е = 13.6 2? Gard (in eV) 
n; n», 

10.2 + 17 = 13.6 Z? D rid i 

at = : 22702 ...(i) 
and 
4254595-12622| 1-4 i 
Б + Ə. = Я 32 R2 ...(ii) 
from (i) & (ii) 
n= 6 and 7-3 
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17. 
Sol. 


18. 
Sol. 


00002.00 

AtA 

Va = 0 

le 

Vue to qt Vinduced = 0 

І 4 
ТЕТТЕСЕГІ Vinduced =0 
28лгоР 

Ұлды = T =2 

00002.00 

104-2Т 

Т-Бі 

Block A will lose the contact at 5t; = mag, 
tı = 2 sec. 

Block В will lose the contact at 5t» = mag 
to = 4 sec 

For Block A between the two events, 


БЇ — Mag = Ma dy 
dt 


4 у 
| бу -10)4:- [а 
2 0 

v = 10 m/sec 
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Chemistry PART - Il 


SECTION-A 


19. ABCD 
Sol. Let, r = K[AP [B] 
from the given data, x=1 &y=1 


20. ACD 
Sol. The structural formula of H4P2Os(Hypophosphoric acid) is 
HO OH 
О-Р-Р-О 
НО ОН 
21. АВ 
Sol. The five Bravais lattices in 2-D are: oblique (monoclinic), rectangular (orthorhombic), cantered 


rectangular (orthorhombic), hexagonal, square (tetragonal) 

A cube has nine plane of symmetry. Three of the planes run parallel to the faces of the cube, and 
the other six run diagonally from one edge to the opposite edge. 

For monoclinic system, a zb + c and a = у = 905,8 = 120° 

The packing fraction of BCC is 6896 


22. ABCD 
Sol. Apply the formula to get answers 
23 BD 


Sol. (i)Trans- 2- butene 22": 2,3 – Dibromobutane(Meso compounds) 


(ii) Cis – 2 — butene 2", 2 3 – Dibromobutane(Pair of enantiomers) 
Bromination proceeds through trans — addition in both the reactions 

24. BD 

Sol. K4[Fe(CN)g] + Н;5О„ + НО ——> K2SO, + CO + FeSO; + (МН,)25О: 
CuSO, + NH; ——> [Cu(NH3)4]SO4 


25. ACD 
ш СА: К, | 
Sol. The ratio of ГҮ] is a constant equal to T , only when order is same for both parallel reactions. 
2 
КЕ, + k,E 
The overall energy of activation, E = —L—————2 , 
К +k, 
0.693 Е(1 
For parallel first order reaction, In ty2 = In| ——— |+ —| — |. 
A RAT 
26. BC 
Sol.  Zn* + 2e —— Zn(s) (1 F —o 65/2 9) 
Мо? + 2e: —> Mg(s) (1 F —> 24/2 g) 
АГ" + Зе- —> Al(s) (1 F —> 27/3 9) 
10H —> НО + %O2+ Ze (1 F — 89) 
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28. D 
Sol. (for Q. 27 & 28) 
Q = mSAT 
AT x Q 
m 
AT, = (Q/m), 


АТ, (Q/m), 


НА + ВОН —> ВА + H;O 
Milliequivalent 10 10 


о. 10x10” AHneut . AHneut 

m X 20x10? 2 

О 100AHneu  AHneut 
222200000 

О _10АНпеш AHneut 

M 30 37 


AHneut 
АГ 3 2 10 
5  AHneu 3 
2 


When 


‚АТ =5°C 


In (A) when ‚АТ 2570 


In (B) AT' =? 


AT" = 4°C 


2 

О Е 20AHneu 2 2 AHneu AT" =? AT 22% 
М 50 5 1 
2 


50 x AHneu 


In (р) 27 = 200 AT = 2.5°C 


5 AHneu / 2 
[Ans:- (I) - P ; (П) - R ; (Ш)-О; (ІМ)-ТІ 


29. A 


30. С 
Sol. (for Q.29 & 30) 


1 1 5 1 5 1 
In (А H =7+—pKa+—logC = 7 + >+ —log — = 7 + 2.5 + —(—0.3010) = 9.34 
(A) p 2Р 2 g 212 810 2 ) 


In (В) Since acid is left along with salt, we have a buffer pH = 5+ log £ <7 
In (C) рОН=5+ log = 5 – 0.3010 = 4.699 
[Ans:- (I) - P, S ; (Il) – Q, R ; (Ш) - P, R ; (IV) - P] 
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SECTION - C 
31. 00004.40 
Sol. The balanced chemical equation is 
CH, + 20> =; СО: + 2Н:О 
1 то! 2 то! 1 то! 
16 gm 2х 22.41 2241 
44 gm 


No. of moles of CH, = = = 0.5 mol 


No. of moles of О» = завь = 0.2mol 
22.41. 


Now since 1 mole of СН, requires 2 mol (i.e. 44.8 L) of О for complete combustion. But the given 
moles of Os is only 0.2 mol. So, Oz is the limiting reagent. 


Again, since 2 moles of О» reacts with 1 mol of CH, to give 22.4 L of СО» at STP. 
So 0.2 mole of Ос will react with 0.1 mol of СН, to give 2.24 L of CO». 
Wt. of СО» produced = 0.1 mol x 44 = 4.4 gms of CO» 


32. 00006.00 
Sol. The isoelectric point (рн!) is the pH at which the amino acid exists only as a dipolar ion with net 
charge zero. 


(PK, рК, | 
2 

The dissociation of cationic form of valine сап be represented as 

ie CO, i? 

® 
HC— NH, ор.) шг б (ФК) нс——хн, 
ОН” | OH 

HC—(CHj, “он” HC—(CH;), ғ HC—(CH;), 
Netcharge (41) (0) (-1) 
The species with zero net charge exists between species with (+1) and (-1) net charges. 


(PK, +PK,,) 9594231 
2 шиг NN 


At isoelectric point, for a neutral amino acid, рН, = 


pH; = 6 


CO, 
pte Ф 
When the pH of the solution equals to pH,, the structure of valine is HC——NH, 


HC—(CH4); 
COH 


When the pH of the solution is two, the structure of valine is HC——NH, 
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со, 


When the pH of the solution is 12, the structure of valine is HC——NH, 


HC—(CH,), 
33. 00046.00 
Sol. Photochlorination of 2,2-dimethylbutane gives three products as shown below 
ÇH; CHCI 
Esto CHa CHS + Cl Ns CH; С CH;-CH; + (CH3)3C—CHCI—CH; + (СН4)С-СН:-СН:С1 
СН; СН; (В) (С) 
(А) 
Reactivity factor x Probability factor = Number of parts 
(А): 1 х 9 = 9 
(В): 3.8 х 2 ш 7.6 
(С): 1 х 3 В 3 
Total number of parts = 19.6 


The compound is the major product. Its percentage is given by 
9x100 
Percentage of (A) = 19.6 - 45.9 - 46%. 


34. 00009.01 
So.  ATn-TÓ-T,-K m 
5.5°C – 3.5°С = 5.12 К/т x m 


m- 2 = 0.39m 
5.12 


-. Mass of iodine needed for 10000 of benzene = m x molecular mass of iodine 12 
= 0.39 mol/kg x 254 g/mol = 99.06 g/kg 

2. 10009 + 99.069 solution contains 99.060 12 

99.06g x100 


100g solution contains =9.01% 
1099.06g 
35. 00000.25 
Sol. Dipole moment for a diatomic molecule (u) = e x d 
-18 
-. electronic charge = É = к seen = 1.2 x 10? esu 
d 1.0x10 ст 
2x10 7? 
-. fraction of electronic charge = d - 0.25 
4.8x10^ 
36. 00000.03 
Sol. With the help of calculation of free energy 


AG; = -nFe" = -(1(F)(0.771V) = —0.771V 

AGS = -(2)(F)(0.44) = 0.88FV 

AG; = —(3)(Е)(є°) = -3Fe°V 

The free energy change for the unknown process сап be obtained as 
AG; = AG? + ЛО? 

—3Fe° = —0.771F + 0.88F = 0.109F 


or 8° = “= = —0.036 V 
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Mathematics PART - Ill 


SECTION – A 


37. ACD 
Sol.  f(x)-cosn(|x| « [x]) 
f(0) 2 1.£(0—0) = cosz(-1) = –1 


f(1/2) =cosa( 4) =0, (> 0 вл 2) =0 


(5+0) ово 
2 2 


for x є (0, 1)f (x) = cos zx 
for x е(-1,0) (x) = соѕл(-х – 1) = -cos nx 
38. АС 


Sol. ОР = 54/2 seco 


ОР, = 542 cosecé 
100 

sin20 

(ДІРРР,) | =100 


тіп 


АРРР,- 


-> ОР-10 
->Р-(10,0),(-10,0) 


39. АВ 
Sol. Let P(2, -1) goes 2 units along x + y = 1 upto A and 5 units along x – 2y = 4 up to B 


Slope of PA = -1 = tan 135°, slope of PB = 5 tano 


2 
45 


228100 = 1 ,cos0 = 


45 


г РИНЕ 1 1 
1 А = (x, +гсов135°, y, =rsint35°) = {2+ 2x T ep =(2 V2, V2 1) 
_ 25452 2 5) 
B = (x, +roos0, габ) - (255 5, - 14 Ze) = (048.2, 45-1) 
40. Ар 


-1 
Sol. Slope of tangent = СЕ е. 
а 

b 
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dt 
So, 205 256 
a 
41. BC 
от T 
sin— cos— 
Sol. 12, 12_9 
sinx cosx 
42. AB 
Sol. ТЭ ЕШ 4281 


= (2,+2,)(2 +22)=1 


2, +z,|=|z,|1+e"] - 1 


22 e e” —1 


43. AB 
Sol. S + Ху) =—1 
50 
(Ох ++ X00) = 1 
44. ABC 
Sol. Let y <x 
>y- 
х x+y 
= В = : 
1-8 
45. А 
Sol. I- T; II — P; Ill - S; IV- Q. 
(1) Let the sides a and b are the roots of х? -5x +3 = 0, then a + b = 5 and ab = 3 
Alos, HOSE 
3 
2 2 42 
job sais = ab=(a+b) -2ab-c* —c-4 
2 2ab 
Көзіне abc = 3х4 2 


2(а-0-с) 2(5-4) 3 
(7 +n) 8x36 | 


УГ, + tal + Fay 24 
(Ш) Give 1<a<10 
Also, for roots of opposite sign 2a? – 7а+3 <0 


12 


(I) We have a = 
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or $< a<3=1or2 


2 1 
..Desired probability = — = — 
Р /710 5 


(IV) (о,В) lies on the director circle of the ellipse i. e. on х? +у? - 9 
So, we can assume a = 3с050, В = ЗѕіпӨ. 
Thus F = 12с050--95іп0 = 3(4cos0 + 3sin0) 
>-15<F<15 
46 D 


So.  I-T;II-P;IIl - S; IV- Q. 
(I) Let the sides а and b are the roots of х? -5x +3 =0, then a + b = 5 and ab = 3 


Alos, ZC = л 
3 


.1 ағар” -c° 


E = ab = (a«b)' -2ab-c? >c=4 
2 2ab 


abc 3x4 2 
Now, rR = = = 
2(а-0-с) 2(5-4) 3 
(2+5) | 8x36 _ 
1» t+ lols + EST, 24 
(Ш) Give 1<a<10 
Also, for roots of opposite sign 2a? – 7а+3 <0 


12 


(I) We have a= 


огл<а<3=1ог2 


2 1 
..Desired probability = — = — 
5 /710 5 


(IV) (о,В) lies on the director circle of the ellipse i. e. on х? +у? - 9 
So, we can assume a = 3cos9, В = ЗѕіпӨ. 
Thus F = 12с050--95іп0 = 3(4cos0 + 3sin0) 


=>-15<F<15 
47. B 
Sol. l- P,RII- P, R; Ш — Q; IV- Q, В, S, T. 
| | 
(1) Let consecutive coefficient be "С, and "C,,,. Then, ШЕ. d 
(n-r)tr! (0-г-1) (141) 
2 1 1 
(n-r)(n-r- 1)Ir! E (п-г-1)(г-1)г! 
>rl=n-r 
=> п = 2r + 1 hence, nis odd. 
(1) Е-(19-4) -(19-4) 
2["С,19" +" 0,19" 4? +............. £^ C, 41 9.4" |when n is even or 
2| "c,19" +" 0, 19"? 4* 4... +" C, 19.4" |when n is odd 


— Eis divisible by19 when n is odd 
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(lj tho do ce dio cube SO e e 

= Coefficient of х"? in| "C, (1+х)”-С,х(1+х)*® +° (TEX) —....... | 

= Coefficient of x'? in| "6, (( + 204 -% C, x (( + х)? +'° С, (0 + xy) о... | 
10 


= Coefficient of х” in| (1 + x) -1| 


= Coefficientof x"? in [ 2x + x] 


28 210 
(ІМ) Т, 25 Cr aX Та EN Gx Shs =" С, Xx" 
By the given condition, 2^C, =" C, , + C, , 

TO. шек 
=2= we o "Hc 

14- 

E MT D (r1) 1 

14-r+1 г+1 
E mA + 14-r 

15-r 1-1 
>r=9 

48. C 
Sol. I- P, R; II — P, R; Ill — Q; IV- Q, R, S, T. 
| | 
(1) Let consecutive coefficient be "С, and "C,,,. Then, a Д. 
(n-r)tr! (п-г-1)(ғ-1)! 
= 1 1 
(n-r)(n-r- 1)Ir! (n-r —1)!(r « 1)r! 

—rn-n-r 
= п = 2г+1һепсе, nis odd. 
(1) Е-(19-4) -(19-4) 
2|"С,19" H 0,19" * 4? +............. £^ C, 41 9.47" |when n is even or 
2| "0,19" +" C, 19"? 4? +.......... +" C, 19.4" |when n is odd 


— Eis divisible by19 when n is odd 
(ІІ) °C, Cio С, С, +1 C, C, —......... 


= Coefficient of х"? in| "C, (1+х)”-С,х(1+х)* +° С,(1+х)° дан | 

= Coefficient оёх”? in| "6, (( + x) -"C,x (( + х)? +'° С, (( + e 2772 | 
20. . 2 10 

= Coefficient of x'? in| (1 +x) -1| 


= Coefficientof x"? in [ 2x + | 


m 210 
(ІМ) T, -14 Or әс "Га _14 Са, 204 бос" 


г+2 


By the given condition, 2^C, =" C, , + C, , 
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49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 


Sol. 


"o om 

э2- Wo uo 
14- 

mg. r : (r+1)+1 

14-г+1 г+1 
zie. ¿14r 

15-r r+ 
>r=9 

SECTION - C 

00002.00 
2(1+3+5+7+........... +а)+2(1+3+5+7+...... +b) =2(1+3+5+7+.....+с) 


Е 2« (221-10 att, 2 (527 їр р-1 2 (27 р с+1 
2 2 2 2 2 2 

-(а-1) +(6+1) =(c+1) 

"a»6anda-«b-«c- 21 


ла= 7,0 =5,с= 9 
ла-р= 2 
00007.00 

app РЕР Сүх P,- P, Pe 7 
4 2 12 
00002.00 

ay, а; 1 1 m 1 1 8 а; 

ал аы ||2 1] |2 |а. а» 
->а,%ы2а;-а,ға, ..... (i) 
üq4,-28,598; е-е (ii) 


85, + 285, = 2a,, + 8; 

85, +а = 284, +а,, 

-. From (1), а, =а,, 

Ay, = 2a, 

2 


таа = 85485 > (à, y = 2(а,,) 


> а; = “2а, 


00002.00 

f"(x) = 6х? – 18ах + 12а? = 0 = x = a,2a. 

Given x, = х?, so a cannot be negative. If a > 0 then local minimum occurs at x = 2a 
and local maximum at x =a. 

Thus x, =a and x, = 2a 


24-0 mac 2(if a = 0,f (x)is always increasin g) 
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53. 00004.00 
Sol. Since x, y, z are in A.P., x +z = 2y and hence 


хау. у+2 хау. у+2 y y Z 
2y-x 2y-z 2 X X Z x 
X X+Z 7-2 Z НӨ 


= + +—=1+ 
2 27 2x х 2(2 


>1 +3[AM > GM] 


=> minimum value of the given expression is 4. 


54. 00006.00 

Sol. 24300 = 22355? 
Number of odd divisors = the number of terms in (1+3+ 3° +3° +3* +3°)(1+5+5°) 
=6+6+6=18 
This also includes the factor 1. So the number of proper odd divisors = 17 
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e The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Раг is Mathematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A solid sphere of mass “т” and radius 'R' is placed on a rough 
inclined plane of inclination ‘6’ and then imparted an initial velocity 
'vo up the plane as shown in the figure. The coefficient of friction 
between the sphere and the inclined plane is и = tan Ө. Then the 
time after which pure rolling motion of the sphere starts will be 
Vo 
9gsin0 
2У, 
9gsin0 
Vo 
3gsin0 
2V9 
3gsinð 


2. A uniform magnetic field ‘B’ is present in a cylindrical 
region of radius ‘R’ and parallel to the axis of the 
cylindrical region as shown in the figure. Two particles 
each having charge ‘q’ and mass ‘m’ are attached to the 


ends of the rod of length 2¢ and mass m and this 


arrangement hangs with the help of a vertical rope PO as 
shown in the figure. At t = 0, the magnetic field is 
switched off, then the angular velocity acquired by the rod 
is (neglect twisting constant of rope) 


3qBR? 
7т/2 
3qBR? 
2т/2 
авв? 
5т/2 
авв? 
Am (? 
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A conducting equilateral triangular loop having side length 47 


and resistance 'R' is suspended in a vertical plane from a 
horizontal axis 'AD' coinciding with one side of the loop as 
shown in the figure. A uniform vertical upward magnetic field 'B' 
is existing in the region. If the triangular loop is rotated with a 
constant angular velocity “о” about the horizontal axis ‘AD’. 
Then the average power developed in the loop is 


3B^o? /* 
32R 

B?^o?/* 
16R 

B?^o?/^ 
32R 


ЗВ2о2/4 
(0) E CET 
16R 
Consider a quarter circular conducting ring of large radius 'R' 
located in xy-plane with its centre at origin and a small circular 
loop of radius ‘a’ carrying current Т is placed іп 
xz-plane with centre at origin as shown in the figure. If the quarter 
circular ring is rotated with a constant angular velocity ‘w’ about 
the y-axis, then the emf induced between its ends A and B is 
3ua oi 
4R 
ma oi 
4R 
ma oi 
8R 
3ua oi 
8R 


Two small circular current carrying loops each having radius ‘R’ and current 
‘T in the same sense are placed coaxially at a distance ‘d’ apart. Then the 
force of attraction between the two current loops is 

(assume d >>R) 


--- 
(A) ла? гы 
(B) тв? m 
(C) юв? Зып. 
(D) юв? ан. 
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6. A uniform square lamina with side 'a' is moving with a y 


constant velocity (vivi) with its plane lying on a smooth ^ у 5 | 
horizontal xy plane surface as shown in the figure. The : | 
angular velocity of the square lamina just after getting о v 
hinged at the vertex ‘A’ is 
D 5 с 
у 
А Bus 
(A) 25 
3v 
B oe 
(B) 25 
5v 
C m 
(C) 25 
3v 
D хэй 
(0) 4а 
7. Two identical balls B and C of same mass ‘m’ are connected by a massless 


inextensible string and placed on a smooth horizontal surface as shown in the 
figure. A third ball A of same mass ‘m’ moving with a velocity vo collides with 
the ball “В” and after collision the ball A keeps moving in the same direction 


with a velocity 2 , then the impulse applied by the string on the ball C during 


collision is 
(A) | mv 
ту 
B. fes 
mv 
o S 
mv 
o "v 
8. In the figure shown, a source 'S' is moving in air with a constant velocity 5 


and an observer ‘O’ is moving with a constant velocity 5 іп water. The source 


emits sound of frequency f. The velocity of sound in air is v and that in water 
4v. Then the wavelength of sound received by the observer is 

8v 

5f 

16v 

E 

24v 

E 

32v 

БЕ. 
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11. 


12. 


13. 
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Liquid having density ‘p’ is filled in a beaker of radius R upto height h as shown 
in the figure. Then the force on the section abcd due to the liquid in the right 
side is 


h 
3h). h 
A B roc ge ult 
(A) o *P97, “3 
(B) Po +ро л Rh 
(C) Py +ро 1 2Rh 
3h. h 
D Ж сые: 
(О) o “Р9- 5 


Three particles are located at the vertices of an equilateral triangle of side 'a'. 3 
They all start moving simultaneously with the same constant speed 'v' with у 
the 15 particle always heading for the 279, the 274 particle always heading for а 5 
the 3% and 3" is always heading for the 1°. Then the acceleration of each 
particle when the separation between the particles becomes 'a/2' will be | E 
2 
V у а 
А ERE 
(A) TE 
2 
V 
(B) — 
a 
J3v? 
(C) 2 
а 
уЗу? 
(0) 5 


A fire cracker when bursted produces 80 dB sound at a distance of 10 cm. At what distance from 
the fire cracker should a person stand so that sound level heard by him is 40 dB? (assume sound 
energy is spreaded equally in all directions) 


(A) 5m 
(B) 10m 
(C) 15m 
(D) 20m 


A cylindrical wire of copper having area of cross section 5 mm? is carrying a current of 1A. Тһе 
wire is stretched so that its area of cross section becomes 2.5 mm?. How does the mobility of 
charge carrier will change, if a current of 4A is passed through the wire. 


(A) remain same 
(B) increase 

(C) decrease 

(D) can't say 


A sonometer wire vibrating in first overtone has length of 17 cm. Tension in the wire is 289 N and 
mass per unit length is 10 gm/cm. When it is sounded together with a tuning fork, a beats 
frequency of 5 Hz is observed. If tension in the wire is slightly increased, no beats are heard. 
What is the possible frequency of the tuning fork? 


(A) | 50Hz 
(B 75Hz 
(C) 90Hz 
(D) 105 HZ 
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14. 


15. 


16. 


17. 


18. 


19. 


Two large parallel conducting plates of charges 20 and О are placed parallelto 20 0 
each other at a small separation 'd' in a uniform external electric field 


Eo Pe. perpendicular to the plates as shown. The surface area of each plate 


2AE 
is A. The charge on the left surface of the left plate and right surface of the right 
plate are respectively. --» 
(A) 2Q and Q Q 
(B | 4QandQ alg 
(C) Q and 2Q 0 
(D) 5Q and 2Q 


An unpolarised light is passed through three polaroids 1, 2 and 3 respectively. Angle between the 
transmission axes of the polaroids 1 and 2 is 37°. Find the angle between the transmission axes 
of the polaroids 2 and 3, if the intensity of the emerging light is 896 of the original intensity of light. 


(A) | 302 
(B 60° 
(C) 75% 
(D 90° 


A ray of light is incident on one face of a prism as shown. After refraction 
through this surface the ray is incident on the base of the prism. The 


refractive index of the prism is V3 . The net deviation produced in the ray due 


1 
to prism is | Take sin !| — |= 35? 


(A) 80? clockwise 

(B) 160? clockwise 
(C) 180? clockwise 
(D) 240? clockwise 


A speech signal of 5 kHz is used to modulate a carrier signal of frequency 1 MHz using amplitude 
modulation. The frequency of side bands will be 

(A) 995 kHz, 1005 kHz 

(B) 895 kHz, 5 kHz 

(C) 695 kHz, 5 kHz 

(D) 1995 kHz, 1005 kHz 


o 


A wire of length / = (5 + 0.05) cm, radius r = (0.6 + 0.006)cm and density p = (0.4 + 0.004) 
gm/cm? is given. The maximum percentage error in the mass of the wire is 


(A) 1 
B) 2 
() 4 
D) 5 


In young's double slit experiment, when the upper and lower 
slits are covered by two thin slabs of refractive indices 1.8 


and 1.5 respectively and having same thickness, the central | ——— ——— 

bright fringe is shifted to the third bright fringe of the = екем нта ыы. о 
interference pattern obtained оп the screen by using alight — ^ 

of wavelength 5000 A. Then the thickness of each slab is 5, 

(D >>d) 

(A) 1 um Reed) Screen 
(B) 3 um 

(C) 5 um 

(D) 6 um 
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20. An ideal diatomic gas is expanded from volume Vo to 2Vo 
in the process P = aV (where a is a constant) as shown. 
Then the molar heat capacity of the gas in the given 


process is 
19R 
a LM 
17R 
(B) EE 
21R 
(C) хас 
27R 
(D) “ЕЕ 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. A man is standing at the edge of 4 m deep swimming pool, completely 
filled with water of refractive index = (4/3). The eyes of the man are 
3m above the edge of the swimming pool. A coin is located at the 
bottom of the pool. The ray coming from the coin 'C' at an angle 37? 
from the normal to the water-air interface reaches the eye of the man. 
Then find the horizontal distance in meter (represented by x in the 
figure) of the coin from the eye of the man is 


22. A conducting rod PQ of length '/ is resting between a non- 


conducting wall and the horizontal floor as shown in the P B 
figure in the presence of a uniform magnetic field B. The 
lower end of the rod 'Q' has velocity u at the shown instant. If 


the potential difference between P and Q at that instant is 
Bu/ 30; ? 
—— . Find the value of n. Q 

n 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


23. The pitch of a screw gauge is 1 mm and its cap is divided into 100 divisions. There is no zero 
error in the screw gauge. When a wire is placed between its studs, the main scale reading is 
3 mm and 25" division of circular scale coincides with the main scale. Find the diameter (in mm) 
of the wire. 
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24. 


25. 


The circuit shown in the figure contains 2 diodes each with a forward 1600 
resistance of 40 ohms апа with infinite backward resistance. If battery р>--Му/уу 
voltage is 6V, the current through the 100 ohm resistance (in milliampere) ка WM, 
is 500 
| WWW 
бу 100 О 


A uniform circular disc of radius 40 cm is suspended vertically from a point at a distance x from 
centre of the disc to oscillate under gravity. What should be the value of x (in cm) so that the time 


period of its small oscillation is minimum? (Take V2 = 1.41) 
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Chemistry PART - II 


SECTION – A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


Given the following value for the standard molar Gibbs free energy changes. AG?, at 25°С: 
Ag" (aq)+2NH,(¢) > Ag (NH, у; (aq); 


-1 


AG? = -41.0 kJ (mol Ас”) 
Ав (aq)+Cl (aq) э AgCl(s); 

AG? = -55.6 kJ (mol Ағ”) 

Calculate the value for the thermodynamic equilibrium constant, K, at 25?C for the reaction 
AgCI (s) -2NH, (I) — Ag (NH;), (aq)-- СГ (aq) (R = 8.3 JK“ тог) 

(A) 3.62 x 10? 


(B) 1.00 
(C) 9.94 x 107 
(D 2.76 х 107 


Predict the major product of the following reaction. 
О 


CH3 1. NaBH, 
----->- 
COOH 2 .HS50/A 


A € À— € €— € I I M i ААА ——— o i M M T —Há 
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28. 


29. 


30. 


31. 


32. 


33. 


Calculate the density of NaCl type ionic solid AB (Mw = 60) in gm/cm? if shortest distance 
between two nearest neighbours is 100 pm & solid having 20% schottky defect (Na = 6 x 1023) 


(A) 10 

(B) 20 

(C) 30 

(D) 40 

Which опе of the two iodine will be more reactive in the Sn1 and Sn2 reaction? 
dpt d ДЯ 

A B 


(A) A will be faster in Sn1 reaction but slower іп 5х2. 
(B) A will be faster both in 5м1 апа 5х2 reaction 

(C) A and B will be equally reactive 

(D) B will be faster in 5м1 and Sn2 reactions 


Bessemerization is carried out for 


|: Fe Il: Cu Hl: Al IV: silver 
(A) 1, 1! 

(B) Hl Hl 

(C) ШІМ 

(D) 1, Ш 


The emf of а cell corresponding to the following reaction is 0.199 V at 298 К. 

Zn(s)* 2H* (aq) ^ Z^ (0.1M)+H,(g) (E3, -0.76V) 

The approximate pH of the solution at the electrode where hydrogen is being produced is 
(Pu, =1 atm) 


Consider the following reversible reaction: 
NO + NO, <= 2NO, 
If 1.0 mol of NO is mixed with 3.0 mol of NOs, ‘x’ mol of NOz is produced at equilibrium. If 2.0 mol 


of МО is added further. ‘x’ mole of NO» is further produced. What is the value of equilibrium 
constant? 


(A) 1 
B) 2 
(C) 3 
(D) 4 


Which reaction below is correct? 
) 


E 
Hg(OAc), 

————— 
Н,О,Мавн, 
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36. 


37. 


38. 
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(C) 
(i) OsO, 
——————- 
(ii) ОН/Н,О 
(D) OH 
OH 
(i) BH, 
(ii) H,O,, OH 


Correct order of C—O bond length is: 
(A) СО" >C,0; > СО 

B  CO'5CO»5C,0; 

(C) C,0; »CO'»CO 

D CO; >CO>CO* 


The mass of gas molecule Y is twice the mass of gas molecule ‘Z’. The rms speed of ‘Y’ is twice 
the rms speed of 7” and their respective pressure is ‘Py’ and ‘Pz’. If two samples of 'Y' and “Z’ 
contains same no. of molecules, what will be the ratio of respective pressure of two sample in 


separate container of equal volume ? 


(A) 2 

(B) 4 

(C) 6 

(D) 8 

Which of the following will not give positive chromyl chloride test? 
(A) CaCle 

(B) HgCle 

(C) ZnCle 

(D) CeHsNH2.HCl 

Which of the following is not a disaccharide? 
(A) Sucrose 

(B) Mannose 

(C) Lactose 

(D) Maltose 


X 
Graph between log — and log P is a straight line inclined at an angle 0 = 45°. When pressure 
т 


is 0.5 atm and log k = 0.699, the amount of solution adsorbed per g of adsorbent will be: 
(A) 2.5 g/g adsorbent 

(B) 0.25 g/g adsorbent 

(C) 1 g/g adsorbent 

(D) 1.5 g/g adsorbent 
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39. 


40. 


41. 


42. 


43. 


44. 


45. 


The following compound is used as 
О 


| 
0--С--СН, 


СООН 
(A) An anti-inflammatory compound 
(B) Analgesic 
(C) Hypnotic 
(D) Antiseptic 


Benzoic acid and carbolic acid can be distinguished by 
(A) Aqueous NaHCOs 

(B) 2, 4-DNP test 

(C) Aqueous NaOH 

(D) Aqueous NH3 


Hydrolysis of one mole of peroxodi-sulphuric acid produces: 

(A) two moles of sulphuric acid 

(B) two moles of peroxomono-sulphuric acid 

(C) one mole of sulphuric acid, one mole of peroxomono-sulphuric acid 

(D) one mole of sulphuric acid, one mole of peroxomono-sulphuric acid and one mole of 
hydrogen peroxide. 


Which of the following complex is paramagnetic? 
(A) K2[Ni(CN)aq] 


(B) | K4Fe(CN)e] 
(C) ^ [Co(NHa)g]Cls 
(D [Cr(H»O)gSO; 


dustrial preparation of nitric acid by Ostwald's process involves: 
) Oxidation of NHs 
) Reduction of NH3 
) Hydrogenation of NHs 
) 


n 
A 
B 
C 
D Hydrolysis of NH3 


| 
( 
( 
( 
( 


Two samples А апа В of an ideal gas, initially at same temperature and pressure, are 
compressed from volume V to V/2, isothermally for A and adiabatically for B. The final pressure of 
А will be: 

(A) greater than that of B 

(B) less than that of B 

(C) twice that of B 

(D) equal to that of B 


The dipole moment of H202 is more than that of НгО but H202 is not a good solvent because: 
(A) It has a very high dielectric constant so that ionic compounds cannot be dissolved in it 
(B) It does not act as an oxidising agent 

(C) It acts only as a reducing agent 

(D) It dissociates easily and acts as an oxidising agent in chemical reactions. 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. How many geometrical isomers are possible in square planar complex, [Pt(NHs) (H2O) (Py) 
(NO3)]* 
47. In borax molecule Naz(B4Os(OH) x] . YH2O what will be the value of ‘x’, If x molecules are part of 


its structural composition. 


SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


48. 3129 kJ of heat is liberated when 60 grams of ethane is completely burnt in oxygen. АН”, for 
CO, and H,O(/) are —395kJ and —286kJ respectively. The heat of formation of ethane is 
49. At 18°C the molar conductivities at infinite dilution of NH4CI, NaOH& NaCl аге 130, 220 & 100 


Scm?mol" respectively. If the molar conductivity of N/100 solution of NH4OH is 10 Scm?mofl", 
then find the pH of the NH4OH solution. (log2 = 0.30) 


50. If the osmotic pressure of 0.1M monobasic acid in a solution of pH value ‘2’ at 25°C is x atm, then 
what will be x? 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


The tangent at any point P(5, 2) on the parabola y? = 2(x — 3) meets the directrix of this parabola 
at Q then if circumcentre of ASPQ where 5 is focus of parabola is (о, р), then a + 20 is equal to 
a Ë 
2 
11 
2 
(C) 7 
(О) none of these 


2 
Let f: В > R be continuous function satisfying f(x) + f(x + 1) = x? + 2x + 3, then [f G0 dx is equal 
0 


to 

38 
A мэ 
(A) 3 

32 
B нэ 
(B) 3 

13 
C Eid 
(C) 3 

16 
D ээ 
(р) 3 
From the digits 0, 1, 2, 3, 4, how may 4 digit number can be formed greater than 2100 
(A) 250 
(B) 249 
(C) 350 
(D) 349 

A 
3 

lim 30 x +x г İs equal to 
"34 /9х –5 «(27x - 4)s 
() 2 
B) 3 
(C) 4 
(D 1 
For the function f(x) = x sin nx, x > 0, then number of solution of f'(x) = 0 in [0, 2] is 
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56. 


57. 


58. 


59. 


60. 


61. 
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If exhaustive values of x satisfying |cos"! x| + |sin"! x| + (ап? x| = |x — cot x| belongs to (а, b], 
then |a| + |b| is equal to 


(A) 0 
B) 1 
(C) 2 
(D 3 
The number of solution of sin? 2x = cos? x in [0, 27] is 
(A) 4 
(B) 5 
(C) 6 
(D) 7 


Let line 2x + y = 3 intersects a circle x? + y? = 16 at A and B. Now tangents are drawn to circle 
x? + y? = 16 at A and B which intersect at Р(о, p), then a + В is equal to 


(A) 8 

(B 12 
(C) 16 
(D) 18 


Consider the cubic polynomial f(x) = x? — ax? + bx + с. If the equation f(x) = 0 has integral roots a, 
B, y € [0, 5] such that f(5) = 2, then integral value of a is 


() 8 
(B) 9 
(C) 11 
(D) 12 
| O xX yê d 1 | 
If the line x + y = 1 touches an ellipse — + — = — at P(x1, y1), then ————— is equal to 


4 3 12 3x, + 8y, 


2 


Exhaustive set of values of x satisfying equation [[x] + 2x] = 4 is (where [.] denote greatest integer 
function) 


(A) (52. 
(B) B 2 
(C) B 2 
(D) Б 3 
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62. 


63. 


64. 


65. 


66. 


67. 


ХЭГ, 


f:R >Y, Қх)- is onto function, then Y is 


10e* +e" 


3 


) 

) 4 
) 5 
) 2 


(x-3* (у-2у 


A tangent at Р(5, 5) to hyperbola =1 meets its asymptotes at Q and R. If C be 


4 3 
the centre of hyperbola, then area of triangle CQR is equal to 
(A) 12 
(B) 6 
(C) 2/3 
(D) 3.2 


( 

A) 5 

B) 7 

(C) 9 

(D) none of these 
Two lines х D L = 2 and ы = i = intersect at a point P(a, В, y), then a + y — 2p 
is equal to 

(A) 6 

(B) 4 

(C) 5 

(D) 7 
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68. A pair of dice is rolled till a sum of 4 or 7 is obtained. The probability that 7 comes before 4 is 
a 2 
7 
2 
B = 
(B) 3 
1 
C ZA 
(C) 3 
3 
D 2%, 
(D) 5 


69. Let à and b be unit vectors, à-b =O and if o -| à «àxB, b+(axb), àxb|, 
B (4х1). (6х1) +(ах j)-(bx j) +(axk)-(bxk), then a + p is equal to 

(А) 0 

(B) 1 

(C) 2 

(D) none of these 


70. If number of solution of equation 22-2 where z = x + iy is n, then the coefficient x^ * " in 
expansion of (2x? + x — 3)8 is 
(A) 190 
(B) 192 
(C) 194 
(D) 196 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. If y = f(x) passing through (4, 2) satisfies the differential equation y(1 + xy)dx — хау = 0, then f(4) 
is equal to 


5sinx 
sinx - 2cosx 


72. Jf І dx = Ах +Bin|sinx –2соѕх|+с, then 2А + B is equal to 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


73. In an experiment with 20 observations on x, the following results were available Xx? = 2530, 
=x = 210. On observation that 30 was found to be wrong and replaced by the correct value 40. 
Then the correct variance is 


74. РОВ is a trapezium such that QR L RS. If /PSQ = 30°, QR - 343 , RS = 5, then PQ is equal to 


75. If A 577 о, pate east ele oe >, zi. ашы ее о. If x, у, 2 are іп 


Н.Р. and |c| > 1, then c + 3 is equal to 
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ANSW ERS, HINTS & SOLUTIONS 
Physics PART -I 


SECTION - A 


_ mgsin0-f,  mgsinO-- mgsinO 
Z m m 

a = 2g sin 0 

tom = loma 


fR = 2 MRa 
5 


Sol. 


= 5gsin0 
2R 
When pure rolling motion starts 
v=oR 
Vo — at = atR 


mg sin 6 


Vo —2gsinét = ae 


9gsin Ot 
Vo = 5 
_ 2% 
7 9gsin0 


2. A 
Sol. ftdt = lo 
[2qE/dt = lo 


2 2 
[22/5 UB dts mE сайшаан |e 
24 dt 12 
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Sol. 


Sol. 


тт? 
3 


2 
a 3qBR 
7т/2 


qR?B m 


A 
$- 38 ва ot 
le| = 33 бовсов ot 
2 
[= Уз oB cos ot 
4R 
2n 
2n/o Ed 
f ЁВаї 5 | cos?otdt 
0 J3/?Bo 0 
Pav = 2л/о = R 2n/o 
4R 
| dt | а 
0 0 
2 
з в\ 21  3B?o?/* 
Px = Н-- 
4В 2 32R 
B 
v = R ѕіпӨ-о 


л/2 


2 А 
| Ho. Мсо50-В85119-оВа0 
0 418 


л/2 


4лВ 2 


т/2 
_ KoMo ШЕСЕ 2 
eR | : 


ша 2 г|- uogMo — ugoina? — uga*oi 


4nR (2 2 4nR 47А 4R 
C 
F=M dB Ho 6M | R2 ЗшіВ 
dr| 4x d^ 2d* 
B 


Using conservation of angular momentum about the vertical axis passing 


through vertex ‘A’. 
a а 2 » 
mv—+mv—=—ma‘o 
2 2 3 


2 2 3v 
> mva-—mao > о---- 
3 2a 


A (0) 
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7. D 
So. J= AU - 2 
5 
J- 4mvo 
5 
J cos 60° = 2mv 
2MVo _ diy 
yale 
5 
Impulse due to string on the ball ‘C’ during collision is 
Ji = mv 
=> 4, 21 0 
5 
8. B 
Sol. The wavelength of sound received by the observer is 
V 
iv Ё 3 16у 
2 = ыг 
Ї 5f 
9 B 


h 
Sol.  F- | (В, + pgy)2Rdy = С +pg 3" JR 
h/2 


10. D 
Sol. Acceleration of each particle 3 
. о 2 
делу е тэр _ Jav V 
a/2 a a/2 a/2 
V 
1 v a2 2 
11. B 


Sol. 80 -10 og ...(i) 
0 


40 =10/og2 ....(ii) 
0 


From (i) and (ii) 


40-1 0 fog 
lo 
2 
4 6 
f 
2-10 


h 
r2 = 10x 10? ст = 10 т 
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12. A 
Sol. mobility will remain same. 


13. 


D 
Sol. Frequency of the sonometer wire, f — S кен (858 =100 Hz 
22%ы 017\ 1 


Frequency of the tuning fork is fo = f + 5 = 105 Hz 


14. C 
Sol. элш: + Сэ pe Есе Q 
2 A 2g9A 2g9A 2Ає, 
(29-4) +9 = Q«q 
= О 
d 2a-q||7 ||о+ч 
-q 
15. B 
Е? 2 8 
Sol. | =—cos* 37° x cos* Ө = —— 
2 100 
hz. 427 cos’ Ө = ы 
2 25 
cos?9 - 1 
4 
соѕӨ = I 
2 
0 = 60° 
16. B 
Sol. sin 60° = u sinr 
> 5 = /3 sin г 
г = 30° 
The net deviation produced іп the ray 
5 = 30° + 100° + 30° = 160° clockwise 
17. A 
Sol. L.S.B. = (1000 - 5)kHz = 995 kHz 
U.S.B. = (1000 + 5) KHz = 1005 kHz 
18. C 
So. =m = pnr?! 
тоох 27 ДАРА АР цор = |5004 ра е +025. x 100 
т р r (d 0.4 0.6 5 


Maximum % error in the mass = (0.01 + 2 x 0.01 + 0.01) x 100 = 496 


19. C 
Sol. (и —н>)1 = 34 
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20. A 

Sol. The equation of process is P = «уу 
PV"? = constant 
This is a polytropic process with а polytropic constant, x = —(1/2) 
2. Molar heat capacity of the gas 


C=Cy+ R _ 5R R 5R 2R 198 


+ = =—+— = 
(1-х) 2 ЦЭ 2 3 6 


2 


SECTION - B 


21. 7 


Sol. $ Sin37* = 1х sinr 


г= 53° 

So, x = 4 tan 37° + З cot 37° = 7 m 
22. 2 
Sol. Angular velocity of the rod is 


= 7с0560° ( 
Potential difference between P and Q 


„ады? (соз? 30° - cos? 60°) EUR 
2 
“n=2 
SECTION - C 
23. 00003.25 
Sol. Pitch of the screw gauge, P = 1mm 
Least count, L.C. = Г = c: =0.01mm 
N 100 
Diameter of the wire, d = З тт + 25 x L.C. = 3mm + 25 x 0.01 mm 
<. d = 3.25 mm 
24. 00020.00 
Sol. [= 28. -0.02 ampere = 20 milliampere 
300 
25. 00028.20 
2 
ШЕ +mx? 
Sol. Т-2л 
mgx 
| Эр” В 40 
T will be minimum for x = — = == = 204/2 = 28.2 cm 
42 V2 
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Chemistry PART - II 


SECTION - A 


26. D 

So. | 2.76x10? 
Subtraction of second equation from first will give the required equation. Hence 
AG = -41.0 - (-55.6) 
=14.6 kJ = —2.303AT log K 


14.6x1000 
=> log, K= 
8.3 x 298 x 2.303 
--2.56 

=> К-2.7х107 
27. C 
Sol. 

О 
О 
1. 
О 
CH, 1.NaBH, OH 
COOH 280 COOR 
ІШ 
О 
О 

28. D 
Sol. 2=4х0.8 = 3.2 

Z _100 

2 

а= 200 рт 

rE ZxM |. 3.2x 60 

Мұха” 6x10% х(2х10*)' 

29. В 
Sol. А will be faster both іп 5,1 апа 5,2 reaction 

Allylic halide gives both 5,1 апа S,2 reaction 
30. A 
Sol. |l 


ЕІПЈ EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


7 AITS-FT-VIII-PCM(Sol.)-JEE(Main)/20 


31. C 

Sol. At 298 K, 
Zn(s)+2H* (aq) 5 Zn^* (0.1M ) - H,(g); E? =0.76V 
EMF - 0.199 V 


From Nernst equation, 


0.0591, ІН ili 


Ер = Е + 5 og Ea [n = 2e | 


cell 


" 2 
0.0591 T. [н | 


0.199V —0.76У = 
[0.1] 


H* =10'°M 

мо pH--log H* = -log10 ? 
pH =10log10 

pH «10 


32. D 
So. NO -NO, 2NO, 


Equating the two gives x = 3/2 then K = 4 


33. C 
Sol. н,с,0Н 
(i) OsO, йн 
(i) ОН/Н,О” 
34. р 


So. С,ОГ»СО»СО! 


Bond order of C-O in C,0;? is > 1.5 
Bond order of C-O іп CO is > 3 
Bond order of C-O in СО" is — more than 3 


35. D 
Sol. Given my = 2mz ... Ò 
Оте of 'Y' = 2 x Ums of Z мэт (ii) 
and no. of molecules of Y = No. of molecules of 2” ... (iii) 
1 
V PY, = FMU ms, 


PzVz = EMU; 


TMS 7 
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36 


Sol. 


37 


Sol. 


38 


Sol. 


39 


Sol. 


40 


Sol. 


41 


Sol. 


БУ, = М, х Ur 

PV, M; U; 
л Given Vys М... (v) 
By equation 1, 2, 3, 4, 5, 


P, 2 
---2х 2 -8 
= 2x(2) 


Z 


B 

Mercuric chloride, HgCle. 

Chromyl chloride test is used for the conformation of chloride ion. Formation of red vapour, 
yellow solution, yellow ppt. 


[Chloride of Sb**, Sn“, Ag", Pb?, Hg”, Hg*,Sb* does not give dissolve significantly in water] 


B 
Mannose 
Mannose is a monosaccharide, a С-2 epimer of glucose. 


A 
2.5 g/g adsorbent 


Ž Z k.P"” since, log k = 0.699, 


m 

Hence , К = 5; 

Slope = Хий: 
n 


Thus, T 5x 0.5g / g adsorbent 
m 


B 
Analgesic 


A 

Phenol is also called carbolic acid, Benzoic acid is more acidic than phenol. So the acid reacts 

with NaHCOs to give CO»(g), while phenol does not react. 

(B) Only carbonyl compound gives 2, 4-DNP test. 

(C) Both acid and phenol react with aqueous NaOH to give their corresponding salts. 
PhCOOH + NaOH -» PhCOONa 
PhOH + NaOH — PhONa 

(D) Both acid and phenol react with NHs. PhCOOH + NH, — PhNH, (Aniline) + H2O 


C 
one mole of sulphuric acid, one mole of peroxomono-sulphuric acid 


О О 


| 
O—O—S—OH + H,O —> 


НО 


О 


О 
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Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 
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D 

The electronic configurations of Ni, Fe, CO and Cr in the given complexes are (за), 
(з4) (за) апд (за), respectively. These involves dsp?, d?sp?, d?sp? and sp? d?-hybridizatin 
respectively. The complex |cr(H;0), |80, will be paramagnetic as Cr contains four unpaired 


electrons. 


A 
Catalytic oxidation of NHs by О». 


B 
For gas A the temperature remains constant but in case of gas B the temperature increases so 
the pressure increases. Therefore, the final pressure of 'A' will be less than that of B. 


D 
Н:О: is thermally unstable and it decomposes easily. 


1 
H,0, (I) > Н,О(1)+-;0, (в) Its decomposition is catalysed by alkali metals present in traces 


in the glass of the vessel. 


SECTION - B 


3 
HN; — — —ZH5O0 


| d 
Ж ы 


ON= Py 


US 52-28 


4 
Borax molecule exists structurally as 
Na»[B4Os(OH)4]. 8H20 

X24 


SECTION - C 
00083.50 
2C,H, (в) * 70, (g) —94CO, (g)4 6H,O(/) AH = -3129KJ 


AH = >} AH -ХАН 


f (Product) f(reac tan ts) 


-3129 - [4x(-395)--6x- (286) | -[2x AH,C,H, +70] 
AH cn, = -83.5KJ 


00010.60 

A,NH,CI = ANH; + АСГ 2130 2211) 
A „NaOH = АМа*  AHO" = 220 NIU 
A „NaCl = АМа* + ACI 2-100 4.43) 


(1) + (2)] - [(3)] 
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ANH; * A,HO^ = 250 = A, NH,OH 


'a'ofNHOH- Ае = 10 1. 
А, 250 25 


ЕС "а P Lu oet 
100 25 


РН =10+2log2=10.6 


50. 00002.69 
Sol. НА = H + A 
[Н+] = Ca=10? 20-04 
i=1+ а= 1.1 = х= (САТ) 
Thus х= 0.1 x 0.0821 х 298 х 1.1 = 2.69 atm 
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Mathematics PART - Ill 
SECTION - A 
51. A 
Sol. Directrix: x-3 = : ‚ X -8:2 2329-00-21 (1) 
2 2 2 
Slope of tangent at P(5, 2): oy 9Y =2, ay = l 
dx dx 2 
Equation of tangent y -2 = 50 -5) aes (2) 
1(5 5 5 3 
2- 5|=-_, y=2-~= 
4 1: | qc 404 
5 3 
5+= 2-- 
а-(5, 3) circumcentre is mid-point of P and a 2 | = (15,4) 
2 4 2 2 4 8 
52. C 
2 2 2 1 
Sol. [f G0 dx - [f дахь | ООах - [(f60 f (x +1) dx 
0 0 0 0 
| х? | 13 
= 162 +2х+3)@х = ——+х° +3x = —+14+3=— 
b 3 0 3 
53. D 
Sol. Case 1:1 x4x 5x 5 = 100 
Case 2:2 х5 х 5х 5 = cou 
350 
One number will be 2100 
So required number of ways = 349 
54. D 
шиг 6 
Sol. lim х? se 
хә 1 - -3- 
228 В-248|27-2| 
vx x 
55. B 
Sol. Р(х) = sin nx + xx cos nx = 0 


sin ЛХ = —mX COS TX 
tan лх = -nX 
3 solutions 
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56. B 
Sol. | cos !x-sin^ x + tan! x = л — со! x for x e [0, 1] 
20 ал!х-л-сог х,їал!х-сог!Х- 2 


For x є [—1, 0), cos! x — sin"! x — tan! x = x — cos” x does not satisfy 
So, [a, b] = [0, 1, a+ b= 1 


57. С 
1-0084Х 1-с082х 


Sol. 2 2 , COS 4x + cos 2x = 0, 2 cos 3x cos x = 0 
х=(2п+1)®, p m dm 
6 626 6 6 6 
58. C 
Sol. Equation of AB as chord of contact T = 0 
xa-yp—-1620 | | | 2. (1) 
Also, equation of AB 2x+y=3 2... (2) 
ж ВЛЕВО: ese 
2.1 3 3 3 3 
59 C 


Sol. Let a, B, y are roots then f(x) = (x — a) (x — B) (x – y), (5 – о) (5 – В) (5 – у) = 2 
5-0-1,5-р-1,5-ү-2,0-4, -4,ү-3,а-4-4-3-11 


60. C 

Sol. Зх? + 4y? = 1, Tangent at Р(хі, уз) 
Зххі + 4уу= 1 (1) 
Хе a (2) 


. 3x, 4y 1 1 
Comparing "S Qo Mi цууг qi granos 


61. C 

Sol. [x] + [2x] = 4 
Саѕе-1: [х] = 0, [2x] = 4 not possible 
Case-l:[x] = 1, [2x]23 
1<x<2 3<2х<4 


2 < x < 2 possible 


[x] = 2 [2x] = 2 not possible 
62. C 
Sol. (к) = 5-5. -0 forxz0 
irl NUN э] forx <0 


7 10e%+e* 10e? +1 


2х — e t 
Foren oa E 1010... гй 


werst] лое +1] 19) Т 
10 10 10 


(————ÓÓÓÓÓ———————————————————'"-—-——————— 
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63. 


Sol. 


64. 


Sol. 


65 


Sol. 


66. 


Sol. 


67 


Sol. 


68 


Sol. 


69. 


Sol. 


70. 


Sol. 
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A 
f(x) = max(|tan хі, cos |x|) is (-л, 7) 
3 critical points 


C 
Area of ACQR = constant = ab = 24/3 


B 
(a + bw + cw?) = (a + bw + cw?)(a + bw? + cw) = a? + b? + c? — ab – bc – ac 


 (a-by4(b-cf«(c-ay 242243? | 


7 
2 2 

B 
Le ХУТ 271 4 ура +1, у= ЗА -1,2= 424-1 lies on 2" line Sel к.а 

2 3 4 1 2 1 
mucius a аа a | ы е Б 

1 2 1 2 
a=-2, = 1,у=-5, а +у—28=-2-5+11=4 
А 
Shown іп the table 

p q ~(р vq) ~paq “(рм а)у (~рл а) 

Т Т F F F 

T F F F F 

F T F T du 

F F T F T 
B 
Sum 4 = ((1, 3), (2, 2), (3, 1)} 
Sum 7 = {(1, 6), (2, 5), (3, 4), (4, 3), (5, 2), (6, 1)} 

6 2 

n(E) = 6, n(S) = 9, р(Е) =— =— 
(E = 6, n(S) = 9, р(Е)= 5 = = 
B 
а-8-ахб (Б + (axb))x(axb) Е (à «àx5)-((b-5)à- (b-a)b) =1-0+0+0=1 

а.р à 4-5 а-| 4-5 а.к TO 
жы Ку 005 

bc ii bj Бк kk 
B 


22-2,->22-2 = 7*= zZ > 4 solutions 
So, coefficient of х"! in (2x? + x — 3)° 
= coefficient of x" in (x — 1)6(2х + 3)6 = $C, x °С,2° х3 – °С, x 96,26 


=3x6x2>-6x 26 = 6 x 25 (3 – 2) = 192 


ee 
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SECTION - B 
71. 2 
1 
Sol. dy _ ¥( 239) hee = ий ан, 
dx Х Х у dx xy 
Put _ ü EE dt Ip geb ag 
y у dx dx dx x dx х 
177 2 
t= eli -Х,1-Х-1-1 ay сес ey мейдь ->С-10 
у 2 2 
x 5 2x 8 
—=10-— > у = ‚ #4) = = 
2 2 520-5 (4) 20-16 
72. 4 
Sol. 5 sin x = £ (sin x — 2 cos x) + m(cos x + 2 sin x), / + 2m25,m-2( =0.. €=1,m=2 
, fz зык dx = [12] ESX дын = x + 2 In [sin x -2cosx| «c 
sinx — 2cosx sinx - 2cosx 
A=1,B=2,2A+B=4 
SECTION - C 


73. 00040.50 

Sol | Xx-210, Xx? = 2530 
Increase іп Xx = 10 then =x’ = 220 
Increase in =x? = 1600-900 = 700 
Dx’? = 2530 + 700 = 3230 


EC 2 
Variance = Lyx’? EJ _| «3230 EJ 0568 TAURO 
n n 20 2 2 2 
74. 00003.71 
So. 80 = 4/25 +27 = 452 and let ZQSR = 0, then ZPQS = 0 P 
ZSPQ = 180° — 30° — Ө = 150° — Ө = л – Ө – 30° 
In APOS, — SQ : РО B 452. PQ 
біп(л-0-309) sin30* sin(@+30°) 1 30° 
2 
0 
- ME 5 
5іпӨсоѕ30° + sin30°cosé 
1 М3 x 262 
34343 1. 5 9-5 
4/52 2 2 52 
Заид 
14 7 
75. 00004.33 
Sol. X= ao ye =2,Z= = Ын ,1=—+1-—, C= 
1 3 1 y x 
1-— 1-— ee 
4 2 с 
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PAPER - 1 


TEST DATE: 16-09-2020 


ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION - A 

1. C 

Sol. Angle between normal x-axis and incident ray is 


(5V2i - 5j - 5k).(1) = 10-1-cos6 
1 

cos 02 — > Ө = 45° 
42 


Applying впе 5 Law at P 
ш sin Ө = рог sin r 


1 ; 
J3.—— = J2sinr 
42 
r = 60° 


The unit vector along the refracted ray 
В, = совгі + sinrÂp 


: er =j=k 
П. = cos60°i + sin60?| ——— 


ОСЕТЕ: 
й. = pits 1-5) 
a, 421-13) - di 
| 8 


FIITJ€€ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IX (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 2 


2. B 
Sol. Apparent wavelength source observer 
1 2 ————9 05-27 
M=vT+ gal a S Vo 
Apparent frequency received by the observer шалан ПТТ > 
ie YU z (V - Vg) 
A УТ + dap? 
2 
_(V=Vo) _ (v - vo) 
v а (2vf +a) 
ts + —— 
f 2f? 
3 A 
Sol. p HBSTUM 


min ІРГЕ 
НВ „ТУ+т9 


min Jiru? 


Brin =6 Tesla 
4. С 
Sol. vo = Ао = A[E «si £ 
m m 
A= 540 
х= А ѕіп ot 
т 180° k 
k 53? m 
4l = 5£gsin| 1-4, |, t, = ыг 
sn 23 : a k 
So, time period of oscillation 
T=2(t,+t,)=2 a қүт = қүт 
180° Үк k 
5. B,C,D 
Sol. Taking torque about ‘O’ at time ‘t’ di 
1 5 Озат D 
--Во/ г 


ГД 
Е| 2 -dr-B ir 
| К 
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1 2 2 
Sol. К.Е. = am (2) 


7. A, B, C, D 
Sol. (A) When 51, S2 both are open capacity of the system is Сі. Then C1. 
Rua CRIT 6R) 
|... (4R - 2R) 
17 4ngg(AR)(2R) 
(48 - 2R) 
_ 48ng;9R 
5 


+ 4n£g 6R 
С, 


(В) When 54 is closed but S2 is open capacity is С». Find Со. 


4 R)(24ne,R 
Gr = Semel) a e 
(48л=,К + 24ngR) 
(C) When S2 is closed but S1 is opened capacity is Cs. Find Сз 
(e (24ng9R)(24negR) _ 1225, R 
(24negR + 24л=,К) 
(D) when both S: and S2 are closed. Capacity is C4 is. Then C4 is equal to 
C4 = 24 ngoR 
8. A,B,C 
Sol. Suppose dô is increment in dx. 
£ 
Then | 48 -Ef xdx 
YAZ 40 
Ss Её 
2YA 


2 2 
Ua the? = [2/74 ах тү 1) FL 
2 2\ dx YA 6| YA 
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9. A,B,C,D 
Sol. ŠT = ma, 
3T ; 
a, =—  ..(i 
* Bm (i) 


a, =9-—— ...(ii) 


Ra=>— (ii) 


acceleration of point P along the string “51” is zero 


Ra + a, sin 37° = а, cos37° 


2 Ra 
Ra+ За, = 59 ...(ім) 
5T 3(3T) 4 4T 
Se нт Ее g-— 
2m 5\5m 5 5m 
8 
Т---т 
35 ТВ 
10. A,B,C,D 
Sol. Capa ӨМ T= | 10 |y? 
n\ dT Vo 
2 
БЕРІ за м dT e Ty 
2 V-n J| 2VT; dv vê 
2 
34, ЕТУ 
2: 2V? 
= SR R_4p_5p 
2 2 2 


Т; 2 
—0_ |(2\/„)? = 4Т, 
v2 | о) 0 
AQ = nCAT = 1 (2R) (4To - To) = 6RTo 


T, = 


ж-- Ж 


11. A, B, D 


ва а ( 45° 45° 30° 15° 7 
| в аена) ЕЕЕ 241 
, 
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12. А, B,C, D 
Sol. a1 and a» are acceleration of the block and the plank with respect to к, 


ground 
a 4 1/3 -13 ns? а 
17757 415") 2 
4 1(3 1\(3 7 
а; =—gt+—|—g |- 2| = || —g | = = m/s? 
2 TE ШЕ) 2 a; 
ai2=ai-a2= 2-5-3 m/s? 
1,2 
f=ut+—at 
2 
18- (з) 
` 2 
t= 41.2 sec 
= а ы е ЕСІ, 
2 2 2 
SECTION - C 
13. 00024.89 
Sol. Error = 210 х 100 ШЛЕ ия 
360° 100 


Measured value = 24 + 0.26 -0.12 + 0.75 = 24.89 mm 


14. 00001.20 


Sol. Charge particle lies at centroid of equilateral pyramid. 
xe _ 9q 
? 12 128g 


15. 00005.10 


Sol. - - =5.10 
© (2-42) (16-4) 
3 Xa x 

16. 00012.50 
Sol. Impulse, [Fat =m 2gh 

101В)а = т./2оһ 22) 

fidt = Aq ...(ii) 

Aq = "280 _ 20/2x10*9 _ 49.50 Coulomb 


В/ 2х8 
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17. 00000.80 
Sol. св =К[А? +A} + 2А;Аз соф | = lo 


КА? =, (Ai = А, Аг = ЗА and ф = 0°) 


16 
ar ГА? «Аф +2A,Az 0086 | =I 


de бары ол дыг ааг 
A 3, À 5 

So, ф= лп 

lo 216 |. 5x16 


Hence, | = 
4 25 100 


=0.80 W/m? 


18. 00014.80 
Sol. —=r-AN 


-| 494 _ 10° |, 5000 |104 
20 74 (14.8 
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Chemistry PART - Il 
SECTION - A 

19. C 

Sol. Thermal stability decreases with increase in bond length. 

20 C 


Sol. AT, = molality. Ko 
АТ, = molality. Kr 


SAIS аралық 
AT K, K, 
ЛАТ, = 1.56 x 186 = 5.58 
0.52 
21. А 
Sol. ІЗЕТ, Z 2RT, 
nM M 
" T 2x 3.14 0.785 
T, 8 
22. D 
Sol r TES 
| \2лМЕТ 
[5r UD 2 
He *'N; 510, JA. 28 ` 32 
Pie < Py, < Po, 
23. A, B, C 
Sol. Facts. 
24. С 
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25. 
Sol. m ч Cl 


М--С--О 


Debs 


O=C—NH, 


О О 
N—H о 
NH,OH/H* AHO у Ц 
C—(CH35)5—NH |n 


^ 
2T. A,B, C, D 


Sol. 


O=C—NH, 


Q 


О 
m 
HN, /H,SO mo 
aie Se 5 


50,С1 


| 
__вьжон у Bum Oa 
О 


но, ІНСІ 


№ СІ” л 
aK |l 
Ph—N——S СН, 
МН, ! 
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28. 


Sol. 


29 


Sol. 


30. 


Sol. 


31 


Sol. 


32 


Sol. 


-E 
FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


A,B,C 

2NH, +2H,O——=2NH; + 20H 
H,S = 2H +S? 

2H* +20H——>2H,O 


Hence, conc. Of S? is large. 
2. Both IInd and IV group cation will precipitate as S? salt. 


A,B, D 
Cinnabar — HgS 
Galena > PbS Sulphide ores can be concentrated by this 
Chalcocite + Си25 method. 


Bauxite > Al203.2H20 


A,B,C,D 
ВІСІ, ОН ,ВЦОН), + NaCl 


Bi(OH), —«*9 Bil, 5K [Bil, | 
(е) | 


ii) 


lack Orange 
(9) (V) 
МаС!-- 6 > CrO,Cl, Т —*95 Na, CrO, —“*“>Ag,CrO, Y 
(Q) Red gas Yellow solution Brick red ppt. 
(R) 5 (т) 
SECTION - C 
00060.25 
Ku = РА/ҮА 


Partial pressure of O2 = 0.21 atm = 21278.2 Pa. 
Py, = 0.79 atm = 80046.8 Ра 


Xo, in dissolved water = EU = 10.4819 x 10? 
? 2.03x10 

X,, dissolved in water = 800468. _ 15,7883 x10° 
4 5.07 x10° 

Xo 
2 = 0.6639 = 0.66 

Xy, 

0-66 , 100 - 39.75 


% of O2 = 1.66 
96 of N2 = 60.25 


00061.83 

Mass of dissolved naphthalene = 0.624 gm 
Mass of solvent (CCl4) = 0.060 kg 

_ 0.624/128.2 _ 008 


Molality = 0.060 


AT, =K,m 
AK a 222655 
0.08 
For unknown solution 
075-5255 059 
Мх0.06 
M = 61.8333 ~ 61.83 


website: www.fiitjee.com 


AITS-FT-IX (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 10 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


00001.53 
2x28 3x4 
ыг 2 ЛА Е ) 436 
5 
ЦЭР = ЭН = 1.5339 «1.53 
fo, 5 13.6 
00023.00 
ү, = PV, 3 1х10 -10 m? 
Р, 
3 
nah 10х1х10 445.9186 
RT — (0.0821)(273.15) 

= 445.92 


W = - 2.303 nRTlog 2 
2 

= - 2.303 x (445.82) (0.0821) (273.15)0010 

= - 23002.018 J = - 23.00 kJ 


00001.15 
LiCL3NH, (s) ——LiCINH, (s) + 2NH, (9) 


LiCINH, (s) + 2NH, (о) ——LiCL3NH, (s), Kp = u айт” 
Initially 0.2 а - 
Finally 0 а-0.4 0.2 
; 1 1 
Ke = pi 216 
NH3 
Ән, = 4 atm at equilibrium 
PV =nRT 


4 x 5 = пх 0.0821 x 323 
n = 0.75419 = 0.75 moles at equilibrium. 
-. Initial moles of NHs = 0.75 + 0.4 = 1.15. 


00209.18 
(1)(200х10) 
(0.0821)(273) 


Number of Хе atom = 8.92 x 103 x 6.02 x 1023 
= 53.70 x 1020 


Volume occupied by atoms = E mls 53.70x 107° 


n=PV/RT = = 8.92x10? 


- 418.36 x 107 
_ 418.36 x107 
200 


% of Volume occupied by He atoms = 100 


= 209.18 
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Mathematics PART - Ill 
SECTION - A 

37. C 

Sol. Let A(0, a) and B(b, 2b) 


Coordinate of P is E = 
5 5 


Coordinate of Q is (0, 2b) 
Equation of AB is y-a-(2-2)x =0 


' It passes through (1, 3) hence а= = 
Р 5b 
Also equation of PQ is у– 26 =| 2—— |x 
a 
i.e., у – 7х + b(x- 2) = 0 
г. Fixed point is БЕ 
5 5 
38. В 
“2 sin40x „> 2 11 1 
Sol. І = 2 | [соз5х + соз15х + соѕ25х + сов35х| х = 2(1-3+2-3] 
o Sin5x 3 5 3 5 7 
39. С 


Sol. е%(х)- ~Stanx + eje tantdt 
e^ (f(x) + 2f(x)) = -Í sec” x+e%e™ tanx+ ез tantdt e?” 
= e” (0х) «21()) = зво? x +tanx-+2{ ө”(х)+ Балх 
> e* (х) = 2tanx-— 7 sec! x => 0) =e? (2tanx- fse? 3 


40. B 
Sol. Let ZABD = 0 A 
© AABD = Z ABCD 22 


р 
1 Авврапд = 2.1всвр 3) 
2 22 4 
= зіп(ќап 13) _ 9 Е==щ >c 
sin(tan™ 2) 242 sino Б 
9 3 B 
cotü - 1] —— = —— 
( 55 2/2 


=> cote oe ший 
3 3 
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41. A,C 
Sol. sin(90°-B) = DE 
DE 
=> ОР = с cos C:cos В 
Also applying sine rule in ADEH 
ccosC | EH 
sin(180°-C) sin(90°-A) 
ccosCcosA 
sinC 
DP _ sinCcosB 
“ЕН cosA 
DQ sinBcosC , DP ГО 


Similarly 2: + =tanA 
FH cosA EH FH 


=> ЕН = 


42. А, D 


200 


So. l= | sin(2xcos? 100x) dx 
0 


E 
„= | sin(2nsin? 100x)dx 
0 


EN 
200 


2l, = | 2sin x-cos(ncos200x)dx = 0 
0 


200 200 
l, = | sin(msin? 100x)dx = | sin(mcos* 100х | х 
0 0 


LE. 
200 


21, = | 2со8| cos200x jax 
2 
0 


За, 
400 


b-2 І сов Zoos 200x Jax 
0 


m п 
200 200 


Let 2x = t, | cos[ cos 100t Jat = | sin(zsin? 50t) dt 
0 


0 


43. B,C 
29l, f(x) =2r+4tan 7 ЯВ: 
л ; —2<x<0 
n-4tan "> ; O<x<2 
0 : х>2 


eet 
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44. B,C,D 
Sol. Image of P(10, 25, 35) about the plane x + y + z = 100 is (10, 25, 35) R(40. 60. 60 
5(30, 45, 55) 3 (40, 60, 60) 


Here, equation of reflected ray is N 
x-40 y-60 z-60 | 
2 3 1 | 


Also, point О is (20, 30, 50) 


“ 


x-10 у-25 2-35 
1 3 
Equation of plane containing the line PQ and RQ is 


-. Equation of incident ray is 


, 


@---------- 


х-10 у-25 2-35 (30, 45, 55) 
2 1 3 |=0 ie, 2x-y-z * 4070 
2 3 1 
45. A,C 
18)-1(0 
Sol. f'(C,) = ( | ae 
8 2 
1(4)-1(8 
Ше ( P ( Vs 


= 3] af (aver) + pt(BAB) | = ШІ 


0 


g'(x) = 2xf(x?) 
2)-g(0 
4)-4(2 
gp) = 809-0) 
: : g(4)- g(0 
= o(a)+a(p)=- 9790 
46. A, В,С, 
Sol,” оў 
(©) 1-о2 
47. А, С, D 
Sol. Let removed numbers аге 2r — 1, 2r + 3, 2r + 7 
n? -3(2r+3) 105 
n-3 2 
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КЕ 2n? —105n+ 297 


12 
2: 
1-2 105n+297 _ 4 
12 
->50<п<55 


Possible values of n are 51, 53, 55 
Forn=51,r=12 .. Removed numbers аге 23, 27, 31 


48. A,B,C 
Sol. (А-21 = 5A => Det(A – 21)* = Det(5A) = Det(A — 21) = +5 
-. Det B = 5. Also, | - 2A! = А-В, Det(I — 2A-!) = Det(A-!B) = 1 


-1 
= Det(Adi(l - 24-5) = 1, Det( È) a Ns 


? Det{ 8 
5 
B -1 
> ЕЕ) = 25° = 625 


Also, | + 2В-! = АВ-1 = Det(I + 2В-1) = 1 


SECTION - C 
49. 00054.00 
. a+b a+b 
Sol. р = = 
8-6 43 
Similarly Сы: апа ees) 
B B 
Volume of regular tetrahedron = КЕ 
2,2 
^ ^ 2 
HU MP UEM LIAE a+b b«6 ĉ+â 4 pa a 472 
рха qxr rxpj-ipqr'c- = x}a b Cc] =2 
| Јр a re 252 522 8331-4486 
50. 01854.00 
Sol. a- 1 + аг? = 2аг 
= (r-y-1 Eqs : ‚а= №, kel 
а Ja 
If a = 4, then as 
22 
г. abc = 469 or 421 
If a = 9, then prd 
3 3 
г. abc = 964; puo 
3 
51. 00008.00 
а?% «^a — (a. b)(a'?b +b'°a) 
Sol. --ар 


а'ёь +Б'а 
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52. 


Sol. 


53 


Sol. 


54. 


Sol. 


00005.00 
10; X 
f(x) = — 
(x) 9 1+х° 
5 
{(х)=— atx=1 
(х)-2 
5 [10 x 5 
Required area A І тЧх = 2 
9 59 1+х 36 
00006.00 
For f(x) to be continuous at x = 2 – ког2 + К 
ЕРЕ eg (1) 
4 4 


f'(2 — k)- = –1, f'(2 — k)* = -2k 
- f(x) is differentiable 


Sf -kyef + у-ке 1 


00002.00 


20(1 +X+ xy (1+ 2x) = У (kat) ( +X+ х?) 


Equating coefficient of x'? on both sides 
20[а,, + 2a, ] = 1184, -10а,, + 9a; 
=> 11a = 10a10 + 31ao 
шы Да. ЕУ 
В 
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FIITIEE 
ALL INDIA TEST SERIES 


FULL TEST — IX 


JEE (Advanced)-2020 


PAPER ~ 1 


TEST DATE: 16-09-2020 
Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

° Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 


options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 — 48) contains 24 multiple choice questions which һауе опе or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Of none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IX (Paper-1)-PCM-JEE(Advanced)/20 2 


Physics PART – 1 


SECTION - А 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A ray of light moving along vector (5421-51-56) undergoes refraction at an interface of two 


media, which is y-z plane. The refractive index for x < 0 is NEJ while for x > 0 it is 42 . Then the 
unit vector along the refracted ray is 


үзі-.21- Ж 
(А) ENSE EE 
48 
ey 81-80-42 
48 
21 – V3) – „ЗК 
(С) Em A4 
48 
p) — YE eS] - ik 
48 
2. At t = 0, source starts accelerating with an source observer 
acceleration a and observer starts moving with cS ос” 
constant velocity vo as shown іп the figure a Vo 
simultaneously. Source emits a frequency f and PA > 
velocity of sound in the air is v. The frequency of 2 
the initial sound as detected by the observer is 
v - vof? 
(2vf +a) 
(B) 2(v – у)? 
(2vf +a) 
(УУ 
(C) AI УЛ... 
(2vf - a) 
2(v - vf? 
(D) EVE MU 
(2vf - a) 
3. A conducting rod of length '/ = 245 meter and 


mass 'm' = 4 kg lies on the horizontal table and 
connected with a hanging block of mass 4 kg by 
an ideal string passing over the pulley as shown 
in the figure. Coefficient of friction between the 


rod and the table is ‘w = (2) If the current in the 


conductor is 2 ampere, then find the minimum 
magnitude of magnetic field strength (in Tesla) 
such that conducting rod just starts to translate 
along negative x-axis. (take g - 10 m/sec?) 
[neglect the radius of rod] 
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99395 
со юс) 


Spring is in its natural length. Collision of ring Vo 
the block with the ring fixed with the k as 
horizontal surface and wall is perfectly 
elastic. Find the time period of oscillation of 


block if at t = 0, a velocity vg = sto É is 
m 


given to the block. 


(A) 2)" 
т im 


77777777777/7777/777//7777777727777777-4 
—— 


fixed 3% 4% 


(One ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (А), (B), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


A conducting гоа OD of mass m and length / rotates about one 


end O, with its other end sliding smoothly on a circular 
conducting ring, as shown in the figure. A constant and uniform 
magnetic field 'B' acts into the plane of the ring and rod OD 
rotates with a constant angular velocity o by applying some 
external force. Assume that the space is gravity free and that 
there is electrical contact between the ring and the rod at D. 
The ring and the rod have negligible resistance. There is a 
small gap in the ring between P and Q, so that the current flows 
along a unique path. Then, 


x X X X X X X X хх х 


X X X X X X X X X X 
X X| X X X X X X X 


X X /X X X X X X 


В2о/4 
(А) The torque due to external agent about O is 


В202/* 
(В) The power delivered by the external agent is - 


В202/* 


(С) The rate of heat rejected by the resistor К is 


лВ%о/4 
4R 


(D) Work done by external agent for half revolution of rod is 
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6. The magnitude of angular momentum, kinetic energy, velocity and frequency of an electron in a 
hydrogen atom corresponding to the quantum number n are L, K, V and f respectively. Then 
according to Bohr’s theory of hydrogen atom: 

(A) KLf is constant for the all orbits. 

) Kvf is constant for the all orbits. 
(C) K~'Lv is proportional to n?. 
) K~'f is proportional to 1/n. 


T. Three conducting bodies A(solid sphere), 
B(thin spherical shell) and C(hollow sphere 
with thickness 2R) are arranged as shown in 
the figure. A charge q is given to the inner 
sphere. Choose the correct option(s). 


4 R 
(A) When 51, 52 both are open capacity of the system is Сі, then C: is талан 


(В) When 51 is closed but S2 is open capacity is Со, then C2is 1блесК 
(C) When S» is closed but S1 is opened capacity is Сз, then Сз is 12л=,К 
(D) When both S1 and 52 are closed. Capacity is Сл, then C4 is 24леК 


8. A uniform wire of mass m, length L and cross- 
sectional area 'A', made of a material of Young's 
modulus Y, is pulled by a constant force F on an 
inclined plane such that it move upto the inclined 
plane as shown in figure. Choose the correct 


option(s). 
jit МЕСЕ 
(А) The extension in the wire is ——. 
2YA 
(B) The tension in the rod at a distance И from the lower end of the rod is г, 
| | уч. 2: Е 
(С) The elongation potential energy (elastic) іп the rod is 6 YA" 
| | ae ТР? 
(0) The elongation potential energy (elastic) іп the rod is AYE: 
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A solid sphere of mass ‘m’ and radius ‘R’ is held in equilibrium by two 
identical strings ‘S1’ and ‘S? of negligible mass as shown in the figure. 
Choose the correct option(s). 


(A) Tension in the string S2 when solid sphere is in equilibrium is Smg . 


(В) Acceleration of point P just after cutting the string S» is Šg : 


(C) Tension in the string ‘S1’ immediately after cutting the string ‘S2’ is . 


(D) Horizontal component of acceleration of centre of mass of solid sphere immediately after 


24 
cutting the string 52 is ——g. 
g g 52 1752 


One mole of an ideal monoatomic gas undergoes a process T = a) , where To and Vo are 
0 

the initial temperature and volume of the gas. If volume of gas changes from Vo to 2Vo. Then 

choose the correct option(s). 

(A) The amount of heat transferred to the gas is 6RTo. 

(B) The molar heat capacity of the gas is 2R. 

(C) Final temperature of the gas is 4To. 

(D) The graph between the temperature and volume is parabolic. 


A straight conducting wire of infinite length lies P КЕТ) 
perpendicular to the plane of the paper and current of 4 
magnitude 1 is flowing out to the paper as shown in figure. 
Then choose the correct option(s). 


Ps 


s ee: ara] 
(A) Тһе value of ІЕ4-%. 
PP, 8 


(B) Тһе value of | 8-4 - | 8-9. 
РР, РР» 


(C) Тһе value of [83-2 f в.а. 
P,P4 Р,Р, 


(D) The value of | B.di = 09 
РРЬР,Р,Р, 
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12. 


A plank of length 1.8 m and a small block of same mass initially at rest 
on a fixed large wedge as shown in the figure. The coefficient of friction 


between the plank and block is i and between the plank and the 


wedge is 2. Both block апа plank аге released from rest at t = 0. Then 


choose the correct option(s). (Take g = 10 m/s?) 


fixed 
(A) Acceleration of the block with respect to ground is 6.5 т/52. 
(B) Acceleration of the plank with respect to ground is 3.5 m/s?. 
(C) The time when the block just drops down from the plank is 41.2 sec. 
(D) Displacement of the block with respect to the ground when the block just drops down 


from the plank is 3.9 m. 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is à NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


The pitch of a screw gauge is 1 mm and its circular scale is divided into 100 divisions. When 
nothing is put between the studs the zero of main scale is not seen, but when circular scale is 
rotated by 270? the zero of main scale is seen and the zero of main scale coincide with the 12" 
division of circular scale. When a glass plate is placed between the studs, the circular scale lies 
between 24 to 25th division of main scale and circular scale reads 26 divisions. Find the 
thickness of the glass plate in millimeter. (Assume value of one main scale division is same as 
pitch) 


A point charge 'q' is placed at a УА 
distance var (on the  y-axis) : 426 
vertically above the x-z plane. The : 
flux of electric field passing through 
the triangular plate which lies in the : 
х-2 plane as shown in figure, is о Ё (£ 0, 0) х 
5———-—-———— вак, » 
q ; В 
. Find the value of m. 22 
10те E26 Уз, 
2 2 А 


The acceleration in a space is ag m/s? towards negative x-axis, 


where ao is a positive constant. A ball is projected and it passes 
through two given points x1, x2 in both the directions. If the time the 
ball takes to pass x1 = 3.10m in both the directions is t4 = 4 sec and 
time to pass x2 = 10.75m in both the directions is t2 = 2sec. Then 
find the magnitude of ao. 
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A semicircular conducting ring ABC of mass m = 20 kg and radius R = 4m is 
placed on a horizontal surface and a uniform magnetic field B = 2 Tesla exists 
parallel to horizontal surface but perpendicular to the line AC. Almost 
instantaneously, a certain amount of charge is passed through it, then it is 
found to jump to a height h = 5m. Then, find the amount of charge passed 
through the conductor in coulomb. (take g = 10 m/s?) 


A 


Suppose that one of the slits in YDSE is wider than the other, so the amplitude of the light 
reaching on screen from one slit, acting alone, is thrice that from the other slit, acting alone. The 
intensity for Central Bright Fringe is lo = 5 W/m?. Then find the intensity | (W/m?) on the screen for 
(angular position) 0 = 37°. (Take d/A = 5/6, where d is the separation between the slits and л is 
the wavelength of the light) 


A certain radio nuclide starts getting produced at a constant rate 10^ вес”! by some mechanism 
at a certain moment t = 0. At this moment there are already 105 number of radio nuclides present 


4 
in the sample. The mean life of this radio-nuclide is 20 seconds. At t = 40 sec, the ЧЫ is ын (in 


dt K 
вес”!). Then find the value of К. (Take e? = 7.4) 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. The correct order of thermal stability of the following hydrides is: 
(A) Н:О < H2S > H2Se > H?Te > H?Po 
(B) МНз « РНз < AsHs < SbHs > BiHs 
(С) H20 > H2S > H2Se > H?Te > H2Po 
(D) РНз < AsHs < SbHs < BiHs < NHs 


20. Elevation in boiling point of an aqueous solution of a non-electrolyte solute is 1.569, what is the 
depression in freezing point of this solution. 
K(H20) = 1.86? mol kg 
Kp(H20) = 0.52? mol kg 


(A) 3.12 
(B) 3.58 
(C) 5.58 
(D) 3.46 
21. Average velocity at T4 of CO is equal to most probable velocity at То. Thus, Т1/Т2 is 
(A) 0.785 
(B) 1.18 
(C) 0.079 
(D) 2.36 
22. In a vessel 0.2 mole of each He, № and Ог was present. Pinhole of vessel opened in vacuum for 


a short time period. What will be the order of partial pressure of gases inside the vessel now? 
(A) Po, > Ра. > Pr, 


) Py, > Po, > Ра, 
(C) Р, > Py, > Po, 
) Pae < Py, < Po, 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. Which of the following statement(s) is/are correct? 
(A) КЕ „овоше Of a triatomic linear molecule is ZKT 
O 
OT Jp 
(C) In adiabatic free expression of an ideal gas, temperature of gas also not changed. 
(D) А „у = 0 for irreversible adiabatic expansion. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


24. 


25. 


26. 


9 AITS-FT-IX (Paper-1)-PCM-JEE(Advanced)/20 


Consider the following equilibrium? 
N, (о) + 3H, (g) === 2NH, (9) AH = -92 kg/mo 
Correct statement(s) is/are: 


(A) On adding N»(g) in the equilibrium mixture. Equilibrium shift to forward direction due to 
increase in entropy in forward direction. 


(B) At temp. < 200°C reaction becomes faster. 
(C) On increasing the pressure yield of NHs increase. 
(D) No effect of introduction of inert gas at equilibrium mixture. 


Which of the following products are identical? 


О 
СІ 
i) NaN, 
шил 
CONH; 
(i) Br, /KOH 
© 
(iii) АН,О 
O 


(i) HN; /conc. H,SO, 
(i) AHO >S 


Correct reaction with products are: 
(i) NH,NO, +NaOH + Zn powder / A——>NH, +Na,ZnO, 


(ii) NH,CI- NaNO, —2->N,0 + NaCI + H,O 
(NH,), СО, ——N, +4H,O + CO, 
iv) NH,CONH, —*€: NH, «СО, 7 «NaC 


HCI 


) 
) 
) ii, iii 
) ii, iv 
) i, iv 
) i, iii 


( 
( 
(A 
(B 
(C 
(D 
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27. 


28. 


29. 


5О,01 
О--С--МН, 
СН: 
ae SP >Q—" +R (salt) 
NaNO, 5 (i) P VT 
HCI (ii) HCI, A 
0-5°С 
Which of the following is(are) correct? 
(A) МН; 
P= 
(B) „ О 
=K || 
Ris шалан! СН 
О 
(С) Мә CIT 
Sis 


(D) 
-O=O 


Which of the following give ppt. when H2S is passed through the ammonical solution of their salts 
(in presence of NH4CI) 


(A) Си? 

(В) BP* 

(C) Zn?* 

(D Мо” 

Which of the following ore(s) is/are concentrated by froth floatation method? 
(A) Galena 

(B) Chalcocite 

(C) Bauxite 

(D) Cinnabar 
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А salt's solution —S24 > Р 1-0 
ppt. 


Excess solution 


Q | к,Сг0; R Г Маон 5 AgNO; T 2 
solution H250, Red gas Yellow soln. Brick red 
i) conc. HCI KI 
P ii) КІ > Ut Excess > Мое complex orange 


Which of the following is/are correct according to the above reaction? 
(A) R is CrO2Cl2 


(B) Тів Ао:СгО4 
(C) Uis Bils 
(0) Pis Bi(OH)s 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


Henry's law constants for O2 and N2 dissolved in water at 273 K are 2.03 x 108 Pa and 5.07 х 108 
Pa. respectively. A sample of water at a temperature just above 273 K was equilibrated with air 
(21% oxygen and 79% №) at 1 atm. The dissolved gas was separated from a sample of this 
water and then dried. Determine the composition of N2 in percentage. 


A solution containing 0.624 gm of naphthalene (molar mass 128.2 gm mol") in 60 gm СС. 
Yields a boiling point elevation of 0.42 K. While a solution of 0.53 gm of an unknown solute in the 
same mass of solvent gives a boiling point elevation of 0.75 K. Find the molar mass of the 
unknown solute. 


Two containers A and B of identical volume. Container 'A' have 2 moles of N» and 3 mole of He. 
Container B has 5 mole of О». Both containers are at same temperature. Calculate the average 
rate of effusion of mixture of O». 


Calculate the magnitude of work done (in kJ) in isothermal reversible expansion of 1 m? of He gas 


(Cv = SR ) at 273.15 K and 10 atm to final pressure of 1 atm (in kJ) 


For equilibrium 
ШСЇЗМН, (s) LiCINH, (s) + 2NH, (9), Kp = 16 айт” ай 50°C. A 5 litre vessel contains 0.2 mole 


of ШСІ.МНз(ѕ). How many moles of NHs should be added to the flask at this temperature to drive 
the backward reaction to completion: ІК = 0.0821 litre atm mol K-1] 


The radius of an He atom is 1.23 x 10? cm. A 200 cm? container is filled with Xe at a pressure of 
1 atm and a temperature of 273 K. The 96 of volume that is occupied by Не atom is x x 107, value 
of x is: 
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Mathematics PART - III 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. Let A and B be any two points on y-axis and the line y = 2x respectively. Also P and Q be the feet 
of perpendicular from A and B on the line y = 2x and y-axis respectively. If AB passes through the 


points (1, 3), then the line PQ passes through fixed point (x1, ул) such that ын is 
X, 


5 
6 
7 
8 


sin 40x 


sin5x 


dx is 


п12 
38. The value of the integral | 
0 


ie ве 
5 9. 55,4 
ёр bob 
5 3 5 7 
(C) чу кл 
5 з 5 
i, к 
5 23 4 


39. Let f(x) be a differentiable function satisfying e?* f(x) = -jtanx + fe” tan(x -t)dt , then 
0 
(A) f(x) is increasing V x € D Ч 
(B) f(x) is decreasing Y xe] —, | 


(C) f(x) is increasing V X € E d 


(D) f(x) is decreasing Y xe] —, z) 
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40. In AABC, ZA = їап-! 2, ZC = tan“ 3. Let D be an interior point on side AC such that area of 
AABD is 4.5 times that of area of ABCD. If ZABD = 0, then the value of sin 20 is 
7 
(A) 24 
24 
(В) 25 
7 
(С) 25 
3 
(D) 5 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (А), (B), (С) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. Let DEF be the triangle formed by joining the foot of altitudes from vertices A, B and C on sides 
BC, CA and AB respectively of AABC. If H be the orthocentre of AABC and P, Q be the foot of 
perpendicular from D on the altitudes BE and CF respectively, then 


(A) ОР DQ а 

EH FH 
(B) DP DQ _ eotA 

EH FH 

DP DQ - 3n 
C ио ар ZA = 2 
(C)  EH*FH 8 

DP DQ ; T 
D шэг 2440 A 
(0 EH’ ЕН 8 


200 200 200 


42. Let |, = [| біп(2лсов?100х)ах, 185 | sin(mcos*100x) dx , k= | sin(xcos? 50x)dx , then 
0 0 


(A) 1-0 
(B 12-0 
(C) = 
(D) k=l 
2 
43. Let f(x) = sin” E Sel «S В | ‚ then 
4+х 4+х 


(А) total number of local extremum of f(x) in (-4, 4) аге 1 
(B) total number of local maximum of f(x) іп (-4, 4) are zero 
(C) maximum value of f(x) іп (-4, 4) is x 

(D) range of f(x) in (—4, 4) is E 4 
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44. Let a ray of light through P(10, 25, 35) is incident a point Q on the plane x + y + z = 100 and 
passes through the point R(40, 60, 60) after reflection, then 


(A) coordinates of foot of perpendicular from P on the given plane is (20, 45, 35) 
(B) equation of incident ray is 2-1 D 22 I 
(C) ^ equation of reflected ray is X—40 = У n = = 


(О) equation of plane containing incident гау and reflected ray 2x - y -z + 40 = 0 


45. Let f: [0, 8] > R be a differentiable function such that f(0) = 0, f(4) = 2, f(8) = 4, then which of the 
following is/are correct? 


(A) There exist some C1, C2 e (0, 8) such that f'(C1)f(C2) = 


NIN оо 


(B) There exist some Сі, C2 e (0, 8) such that f'(C1)f(C2) = 


8 


(C) There exist some a, В е (0, 4) such that 3( Vat (ava) + /рї (В./В)) = [f(t)at 


(D) There exist some о, В є (0, 4) such that 2(0 (02) + Bf(B*)) = [f(t)at 
0 


x2 y? 
46. Let a and f(a) be the eccentricity of the ellipse + =1; (b? > a?) and 
5) d Р 3b? -2a? 2b? =a? ( ) 
x? y? 
—— + —-1;then 
2b?^-a? p? 
Q 
(A) f(a) = 
1-a? 
1/2 1 


(C) fe (f(a)-f"(a))da - e* — +C 
2 2) 1- o? 
(D) а) 
2018 times V1- 201 8а? 
47. Three alternate numbers а, b, с are removed from п numbers listed 1, 3, Б, 7, 9, .... If the 


arithmetic mean of the remaining numbers is v then which of the following option(s) is/are 


correct? 

(A) sum of the removed numbers is 81 

(B) sum of the removed numbers is 61 

(C) number of integral solutions of the equation xyz = n are 36 

(D) number of positive integral solutions of the equation x +y+z=n: 


(where x, y, z are odd) is 325 
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48. 


Let A be a square matrix of order 3 which satisfies the equation A^ — 8A? + 24A? — 37A + 161 =0 
and B = A - 2l be another matrix. If Det A = 5 and Det B > 0, A^! represent inverse of matrix A, 
then 

(A) Det(Adj (І- 2А-7)) is equal to 1 


-1 
(B) СВ | is equal to 625 


(C) Бекі + 2В-1) is equal to 1 
(D) Det B = 25 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 


52. 


53. 


54. 


Let OABC be a regular tetrahedron with OA =a, OB =b, ОС-С and having volume NS If 


242 


p,q and fare unit vectors along bisectors of angle between pair of edges represented by OA, 
OB; OB, OC and OC, OA respectively, then the value of 27|pxà qxr rxp| is 


Let abc be a three digit number whose digits are in G.P. On subtracting 100 from the number, the 
digits of the three digit number obtained form an A.P. The sum of all such 3 digit numbers 
possible is equal to 


Let a, b be the roots of the equation x? — 10x — 8 = 0. If Sn = ab + рта; n є М, then the value of 
520 - 10849 


18 


is equal to 


Ody | 36x? 50х* 


. If 
13:57“ “Ї 37 


A curve у = f(x) passing through origin satisfies the differential equation 


the area enclosed by y = #1(х), the x-axis and the ordinate x -2 in Ist quadrant is A, then the 


36A . 
value of —— is 
TU 


эте + (x2) : [х-2<к 
Let #(х) = ; k > 0. If f(x) is differentiable at x = 2 – К, 2 + К, then the 
cosa | 
A “х-2| ; |х-2|>К 


number of values of a e (0, 5л] is/are 


dE is 


20 40 
Let ( +X+ x?) = Уақ If aai = Bato + yas, where a, В, y е М, then the value of 
k=0 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION - A 
1. A, C, D 
Sol. Potential due to non conducting circular disc at a distance of x from its centre is 
Z |R +x? — x) 
ёо 


So, potential at a distance of J3R due to the given portion is 
Vp = (VR + ЗЕ? -vV3R) + (Var? L3R? - VBR) Е Fle T - 248] 
Ep £p 50 


Potential at the centre due to the given portion is 


с-2К ЕЗ oR ЕЗ _ Зек 
Ve = x44 x4- 
2&9 /( 360% 260 Д 360° 4 £g 


Work done by external agent = S ong 
80 
2. А, B, D 
iol 
4 20 
501. ] = m(2é) + 4 = 65 т/2 
12 12 192 
гү 
т! — 
m(20)? | (гү B ает 
|, = +m + +m = т/ 
Y 12 2 12 2) 192 


2 2 2 
Т Аг LB l 49 
6 2 2 6 
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Sol. 


Sol. 


A,B,C 
2 2 
Ve =( f ) 2-( -22.5 Ы 36 =з оте 
f-u/ p (-225-90) (4/3 


B,C,D 

Let the acceleration of block is a downward and the tension in the string connected with the 
cylinder is T. 

For the block 

64mg - 16T = 64 ma 4440) 

For the cylinder 

T+f=8ma ...(ii) 

Torque about contact point 


Tx 2R = 5 тко 


Ra = 8а ...(iii) 
T = бта . (№) 
Solving (i), (ii), (iii) and (iv) 

T = 48N, а = 4 m/s? andf=16N 


A,B,C,D 
АХ max = 2.5 mm 


2.5x10° 


5000 х 10:19 
For 3000" order bright fringe, п = 3000 
d cos 0 = (3000 2) S. 
9- 3000. 3 
5000. 5 
D 3 


dy? +D? (5 
Solving y = їр 


For 5" bright fringe from ‘C’ n = 4996 
5000 2. cos Ө = 4996 X. 
sin 0 = 0.04 
tan Ө = y/D = 0.04 
y-8x10?m 
For 2500" order bright fringe, n = 2500 
cos 0 = 1/2 
D 1 


d 2 
4D2 = y2 + D? 
у = J3D 
y= 2/3 т 


m 


= 5000 


max 
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Sol. 


Sol. 


Sol. 


11. 


12 


Sol. 
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1/2 
p- 229 
m, mz, 


KE, mg 234 117 
КЕ, m, 4 2 


о. 


A,C 
Torque about P4P2 


i/2B sin 60°= 2 та 


_ 3V3 Bi 
о mum. “ұсы лы сас Жыла ақ, 
4 m 

Ta U; -U, = -Bi/? соѕ60° - (-Bi/? cos 0°) 
2 

: 02 
742 _ Ви? 
2 2 

ЇЕ us x3 [Bi 
= 0 = = = 
| 2т/2 2т 
A,C,D 
h 1 
ОА = ШЕБІ v? 
p,gh 1 
Ea = Pgh T 505% 
y- |у -2рь79һ 
Ps 

D 
A 


Apply Kirchoffs Law on the equivalent circuit 
shown in the diagram. 


C 

B 

(for Q.11 — Q.12): Particle collides with the wall at its maximum height hence, the time after which 
the ball collides with the wall is t = кы шше =2sec 
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13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


SECTION – C 
00000.25 
а = К cos 37° - R cos 60° БУР ok ТРИ 
R=2m 5) Г Харх 
i х x^ 
4 х х 
1 х х 
60; х х 
3 : 
d=60cm 
00003.50 
R 
[= е}, 
Yorn == 
н 
Position of CM, from С = 
С.М. = (0, г/2) 
00054.46 


Change of resistance by 1 O = change of deflection by 4 + 6 = 10 

Change in deflection by 1 division = change of resistance by 1/10 Q 
Change in deflection by 4 division = change of resistance by 4100-0.40 
Here for null point R = 545 — 0.4 = 544.6 Q 


So, unknown resistance = MA = 54.46 Q 
00002.80 
B. Ho av xr) 
4n p 
B = ugs (V xË) = poso(-î  ] -K) «(1 ] +k) 
B = 2(1 - )uo£0 
В = 24/21; 
K = 22 = 2.80 
00020.00 


Refraction from P4 
H2 M 12-14 
v u R 
1.5 1.2 _1.5-1.2 
v. —100 +20 


=> у1 = 500 ст 
Reflection from P2 
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18. 
Sol. 
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1 1.1 
------- 
f v u 
1 1 1 -400 
- + ‚М = ст 
-200 v, 400 3 


Again refraction from P: 
Ho = Hy H2-14 12 15 _1.2-1.5 
v u R ^v, 100/3 -20 


=> v3 = +20 cm (left to P1) 


00003.52 
85 =10V Main scale 
V = 0.8 mm 35 36 37 38 39 40 
6V = 0.8 x 6 = 4.8 mm дл L L L1 I I 
40S = 35S +x + 6V X 

i [ шин шин шин шин шин 
х= 0.2 тт 0 1 2 3 4 5 6 


Measured length = 3.52 cm 
Vernier scale 
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Chemistry PART - Il 
SECTION - A 
19. B,C,D 
Sol. Process is endothermic in forward direction. 
20. A, С, р 
Sol. R,CHCH = NH=—=R,C = CH- NH, 
OH 
1-412 
22 
№ М 
| 
Н 


CH,CH,NO——=CH,CH = NOH 


21. A, B, C 
Sol. Absence of POS and COS. 


22. A, B, C, D 


23. A,B,C,D 
Sol. Facts 


24. A,B,C,D 
Sol. Facts. 


25. A,B,C,D 
Sol. CHOH НС--МОН 


- Муон y 
—"' Ph - C- NH,  H- C- NHPh 


Ph C Lys а >PhNH, — => PhNC 


Alc. KOH 


О 
ll " 
H- C- NHPh —5?—,PhNH, + НСООН 


26. A,B,C 
Sol. Facts 
2T. A 

28. D 


Sol. (for Q.27 — 0.28): 
РЫ? +KI——>Pbl, 4 —* 5 K,Pbl, 


Yellow 
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Ас” - KI—— AgI 4 


Yellow 


Си? +KI——>Cu,], 4 
White 


Си” +K,[Fe(CN),] —o Cu, | Fe(CN), |У 
Brown 


Си” +KCN——>Cu(CN), 4---» CuCN J+ (CN), 


Yellow 
В?” +КІ Bil, /-“» КВИ, 
Black Orange solution 
29. D 
30. A 
Sol. (for Q.29 — Q.30): 
П СН,ОН 
H4C—C—H + 4НСНО—°“—› НОН,С--С--СН,ОН + HCOO* 
СН,ОН 
їл 
РҺСНО--5ң-> Ph—CH-C—Ph (Benzoin condensation) 


COOH 
GIN х __@кон у “ы 
О 
__мњон у | | 
_—Polymerisation _ NH(CH3)5—C й 
Nylon-6 


1 ҮШ 
H4C— d —OC Hs —guie— H3C— E СНз (Aoyloin) 
O O 
тээ oA a I; GL ЖЕТЕН Зете 
(Claisen condensation) 


SECTION - C 


31. 00030.00 
Sol. Total possible are 30.00. 


32. 00004.20 
Sol. i=1+(n-1)a where п = 5 
= 1 +[5 – 110.8 = 4.2 
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33. 00003.75 
Sol. Removed 1 Zn?* from tetrahedral void. 
-. Remaining occupied tetrahedral void = 3 


Fraction = 2 - 0.375 
10Х-3.75 


34. 00024.44 
Sol. Woo, = 1.44 gm 


-. Moles of CO» = = = moles of CO? 


- 144 . 60 - 1.9636 
44 


coz 


Let two metal CO? are ACOs and BCOs. 

If A is 14.296 

3.2- [1 .9636 + 0.4544] 
3.2 

= 24.437 = 24.44% 


% of B = х 100 


35. 00011.51 
: 80х0.1)-(75х0.1 
Sol. [ou]-! 0х0.1)-(75х0:1) _ 9 9930958 


155 
= 3.23 x 103 
pOH = 2.49 
рН = 11.51 
36. 00001.33 
Sol. о” 
/ 
O=C 
Nts 
О: 
1.33 


a ——-————'——————————————————————————X——————————"———————— 
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Mathematics PART - Ill 
SECTION - A 

37. B,C 

100 100 100 
Sol.  Z-YQr«3)(i) = 2& r +39" 

r=1 r=1 r=1 

Z = 100(1 — i) 

38. A, B 
Sol. x" — a" is divisible by x — a if n is odd 
39. А, B, D 


79 
Sol. Midpoint of PQ is |-,- 
4 E | 


г. Slope of axis is И 


Hence equation of directrix is 9y + 7x = 0 
Equation of PQ is 11x — 3y — 25 = 0 and foot of perpendicular from origin on PQ is focus which is 


55 15 
26° 26 


Foot of perpendicular from focus S on the line y — 2x = 0 is ES 5) 


-. Equation of tangent at vertex is y Was x 2 
26 9 26 


i.e., 182x + 234y – 125 = 0 


40. B,C 
Sol. Use graph of f(x) 


41. A,B,C 
Sol. Let X- y -a, y: Z-b, Х.2-с 


—3-*2(a-b-oc)23 
—a-b-cz0... (1) 
Also, Хх(ух2)-4 
=> cy-az=q ..... (2) 
And (Хху)х2-г 
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Also, р-Х-1-а-с->а-с--1 


Using equation (1), b = —1 and c+a 3 >a 1 Ш 
4 8 8 
гауда 
8 i 8 8 
4- 7у-2| -49-1-140 3 
8 8 4 
42. A,B 
Sol. Р(х) = x^ + px? + qx? + rx – 48 


Let Q(x) = x? - 2ax? + bx — 6 

R(x) = x? + ax? — (3b + 1)х + 48 

Q(x) and R(x) must have 2 common roots (Р, y) 
Which satisfy 3ax? — (4b + 1)х + 54 = 0 


= ру 2 ;ағ0 


ay = 6, Вуб = -48 and a = 1 

Also, оруб = 48 > 6=-8 

2 Вү= 6 

Hence, а = 3 

Also, а + В + у= 2а В +у= 5 

1 В = 2, ү=3 

^ Р(х) = (x — 1)(х — 2)(х – 3)(х + 8) 
а= 3,6 = 11 


43. A, C, D 


1 3 
Зах + (a - 8)sinx (4a -8)x - c(a- 8) X pue 


Sol. L, = lim 3 5 . If L4 is finite then a = 2 
dl (sin x) (sin x) 
cosec x | 
zi оѕес | 
X 
L, = lim . If k = 0 then „=5—9-2 
Ей 3 tan! — 2 —Д 
—sec ' (kx 1)-5 хэ Т 
л 1 2 
X 
If k #0 then L, = 50 2 
4n рза оК 
т 2 2 
= 2k? + 5k?-4=0 >k=-2 
44. А, С, р 
Sol. 4a-B+3y=4 _..... (1) 
a+3B-4y=2  ... (2) 
7at+8B-9y=10  J .... (3) 


14-5y _ 44+19y 


Given system of equations has infinite solution where a = 13 13 


Moreover equation of plane is Зх + 4y + 5z + 44 = 0 
ч P(a, B, y) lies on the plane га 3,05-7, 5-9 
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45. A 
46. D 
Sol. (for Q.45 — Q.46): 
Re((1 + i)Z?) > 0 - (241 
=> X? — y? — 2xy > 0 y (42:4 )x 
=> -(/2-х<у<(/2-х;х>0 y=G2=1)x 


(J2 -1)x « y « -(J2 4 1)x; x «0 


Im((1 + 122) > 0; у<0 
=> X? — y? + 2ху > 0 


> -(J2-1)x «y «(42 +1)x у-(У244)х 


1011-1220: у>0 

=> x? — y? + 2xy <0 xem. 
y= 2 4)x 

=> y«-(42-1)x or y > (4/2 +1)x 


47. B 
48. C 
Sol. (for Q.47 — Q.48): 
1 Үл 11x Зл 
f(x) = -2 ; -1<х<-- f(g(x)) = -2 2 Хв|--,--|-4-- 
(x) 5 (809) г ШЕР 
-1 ; be gag -1 Н y 
2 2 
0 гарал! 1 : 2) 
2 6 6 
1 ЕТТЕ соѕес х : х(02)3/28| 
2 6 6 
2x ; 1<х<2 
1 созес 1 1 
f(f(x) = -2 ; --< 0 f(x)» ——— ; =< 1 
(f00) 25Х< o) -- 25Х< 
0 ; о<х< 1 сазара 1<х<2-{®) 
2 2 
2 5 ха 
2 
4 ;x-1 
Зл 


Қ20(х)) 5-2 ; х--- 


E = 
2 cosec x ; XE] 2, — 
6 6 
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SECTION - C 
49. 00006.00 
So. sin? sin? 2% = sin? 97 
n n n 
222. 4n . 27 
> sin = sin—-sin 
n n n 
~ 2 €T 2n 
=> sin 20200211 = 0 
m 1 
=> С05—— = — >n=6 
2 
50. 00005.00 
4 1 
| қ 5 10 2 
Sol. Required probability = Ж ТОУ 
—х-+—Х 
5 10 5 
51. 00004.50 
‚4 16 
Sol. Equation reduces to 853 PCOS =2 


> 44:23 апа шал -1 
3 9 


> x=(4n+1) = and еш 


= п= ЗК + 2; Ке І 


4п +1 
т = 


л х= (4к+ apum ; К has 4 values 
8 


52. 00001.50 


Sol. х) = cos-' x ctii 
2 2 

sin! (1— x) Dees 

2 2 

сов”! (х- 2) aom 

2 2 

ѕіп-! (3 — x) 225224 

2 2 


f(x) is periodic with period 2 

23 1 3 

2 2 2 

| f(x)dx =6 | cos ! хах + [sin (1- x)dx = Зл 
1 1 


1 
2 2 2 
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53. 
Sol. 


54. 
Sol. 
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00009.00 
Let the centre be (2 cos 0, 3 sin 0) 
X4 +X, +X +X4 2с050 апа Yit¥2+¥s+¥a _ 3sinð 
4 2 4 2 
If (h, k) is the centroid of A then x4 = 4 cos 0 — 3h, y4 = 6 sin 0 — 3k 


Hence, (n = 4005 вк -2sin8) = 2 


00003.25 
20 +а)г= 8 


>r=2 

AB=b+2 

о (b + 2)? = b? + 62 

=>b=8 

Let equation of required circle is C(0, 0) 
(x-hy*(y-3y-h^*9 

- Incircle and the required circle touch internally 


2 
х (0-2) 1-9-2) = һ-5 А ty = vh? +9 = 9-2 


4 
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PAPER - 2 


TEST DATE: 16-09-2020 


Time Allotted: 3 Hours Maximum Marks: 186 


General Instructions: 


° The test consists of total 54 questions. 

° Each subject (PCM) has 18 questions. 

° This question paper contains Three Parts. 

e Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

e Each Part is further divided into Two Sections: Section-A & Section-C. 

1. Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which һауе опе or 
more than one correct answer. Each question carries +4 marks for all correct answer. 
Full Marks : +4 If only (all) the four option(s) is (are) chosen. 


Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen апа 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is а 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 

Negative Marks : —1 In all other cases. 


Section-A (09 — 12, 27 — 30, 45 — 48) contains 6 List-Match sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I & 4, 5 or 6 statements in LIST-II. The codes 
for Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries +3 marks for correct answer and —1 mark 
for wrong answer. 


2. Section-C (13 — 18, 31 — 36, 49 — 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries *3 marks for correct answer. There is no negative marking. 


FIITJEE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/20 2 


Physics PART - 1 


ЗЕСТІОМ-А 
(One ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. А non-conducting portion of circular disc (as shown in figure) 
having positive charge density o. Each cross section subtends an 
angle 45° on its center ‘C’. A positive point charge q is slowly 
brought from infinity to the centre ‘C’. Choose the correct option(s). 


(A) The work done by the external agent is positive. 
(B) The potential due to the non conducting portion at a distance of “УЗВ on its axis from 
47 oR 


centre C is — 
4 £o 


(C) The potential due to the non conducting portion at a distance of УЗВ on its axis from 
centre C is SR [2.4/7 NB]: 
4£g 
(D) The magnitude of work done by the external agent to bring the charge particle slowly 
from infinity to the centre is Зава. 
50 


2. Two rods each of mass ‘m’ and length 7/4” are hinged оп a ey 


larger square plate of same mass and edge length 27. Both 


rods can freely rotate about hinge points ‘P’ and ‘Q’ in the 
plane of square plate. Choose the correct option(s). 


(A) The moment of inertia of the system about x-axis is same 
peu 2.161 2 
(B) The moment of inertia of the system about y-axis is төр 0 
TEN 22226. 2 
(C) The moment of inertia of the system about z-axis is 495 
ЭХЭЛ" _ . 224 2 
(D) The moment of inertia of the system about z-axis is 465 
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3. 


A point object ‘О’ lies inside а 
transparent cuboidal container (of 
negligible thickness) having water as 
shown in the figure. An observer is 
situated between the glass slab and the 
concave mirror. At t = 0 observer starts 
moving with a velocity 10 cm/s towards 
right side and object 'O' also starts 
moving towards left side with a velocity 
36 cm/s on the optic axis of concave 
mirror. Then choose the correct 
option(s). 


AITS-FT-IX (Paper-2)-PCM-JEE(Advanced)/20 


(A) Distance of image formed by the mirror from its pole is 30 cm left. 
(B) Distance of object ‘O’ as seen by observer from the observer is 45 cm. 
(C) The magnitude of velocity of the object ‘O’ with respect to observer when the observer 


directly sees the object is 37 cm/s. 


(D) The magnitude of velocity of the image of object ‘O’ formed by the concave mirror with 


respect to observer is 13 cm/s. 


All the pulleys and strings are massless. One end 
of the string S1 is connected with a block and one 
end of the string S2 is connected with a solid 
cylinder as shown in the figure. The coefficient of 
friction between the cylinder and the horizontal 


surface is ы -2 Choose the correct option(s). 


(Take m = 2kg and g = 10 m/s?) 


н = 9/10 


) The tension in the string attached with the block ‘64m’ is 48 Newton. 
) The acceleration of block 64m is 4 m/s? downward. 

(C) The acceleration of centre of mass of the solid cylinder is 32 m/s?. 
) Friction force between the cylinder and the horizontal surface is 16 N. 


Two coherent sources are emitting light of wavelength à = 5000A. Sereen 


The separation between the sources is 2.5mm and the separation 
between the source and the screen is 2m. Then which of the 


following are correct. 


(A) The position of 3000" order bright fringe from C is іт, 


(В) The position of 2500"! order bright fringe from C is 25/3 т. 


(C) The position of 5" bright fringe from C is 0.08 m (include the bright fringe at C). 
(D) The shape of fringes on the screen are circular. 
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6. 


In the a-decay of a U-238 nucleus the energy released in the decay is Q. The U-238 nucleus was 
initially stationary. Then which of the following is/are correct. 


(A) Ratio of kinetic energy of a-particle and thorium nucleus is 117 : 2 
(B) Ratio of momentum of a particle and thorium nucleus is 2 : 117 
1/2 
(С) Momentum of a-particle is Бош 
2340 |" 
(D) Recoil velocity of thorium nucleus is | ———— — — 
13923 mq, 


Rod AB, BC, CD & DA for a square loop having current 
i, mass and length of each rod is m and / respectively, is 


situated in a uniform magnetic field B which is parallel to 
the plane of paper as shown in the figure and it can 
rotate about fixed поп conducting axis РР 
perpendicular to B and rod AB, rod CD are attached 
with the axis, which lies in the plane of paper. Att = 0 
the angle between the plane of the loop and the 
magnetic field is 30? and point C is above the plane of 
the paper (O is geometrical center of the loop). Then 
choose the correct option(s). 


(A) Angular acceleration of the square loop att = 0 is зы ; 
m 
. 3Bi 
(B) Angular acceleration of the square loop at t = 0 is am 
m 


(C) Angular velocity when square loop rotated by 60°, is 15 : 
т 


J3Bi 
ES 


(D) Angular velocity when square loop rotated by 60°, is 


A uniform cylinder made of material of density p = 125 kg/m? pressed down and held at rest in a 
pool so that its upper circular surface is in level with the water surface. Length of the cylinder is 


£ = 5.40 m and radius is r = 10 cm. When released the cylinder jumps out of water. Water is calm 
while releasing, the axis of the cylinder is vertical, the cylinder comes out moving vertically. Then 


choose the correct option(s). (density of water is po = 1000 kg/m? and acceleration due to gravity 
is g = 10 m/s?) 


(A) The magnitude of velocity when the cylinder just leaves the water surface is 18 m/s. 

(B) The maximum height above the initial position attained by the cylinder after releasing 
is 16.2 m. 

(C) The maximum height above the initial position attained by the cylinder after releasing 
is 21.6 m. 

(D) The loss in potential energy of liquid when the cylinder comes out from the liquid, is 
1458n Joule. 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (І), (Il), (IIl) and 
(IV) and List-Il has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


All identical capacitor plates each of area A are arranged 
such that adjacent plates are at d distance apart. Plates 
are connected to a source of emf V volts as shown in 
figure (dielectric constant in each shaded region is k = 2). 
Then 


List - 1 List - Il 
... 10g,AV 
(l) Charge on plate 3 is EU CT Then the value of (P) |zero 
K is 
26;,AV* 
The heat rejected by the system is ——9—— . 
(1) шог Kd (а) |3 
Then the value of K is 
Equivalent capacitance between AB is 20 13 
(11) Kd ` R) x 
Then the value of K is 
Potential difference between the plates 4 and 7 is 
м) | Kv gy | КЕ 
(IV) r3 Then the value of K is (S) 5 
(T) 
10 
U zi. 
iu 
9. Which of the following is correct? 
Options 
(A) 15 U, II >Q, Il > P, iV >Q 
(B) I> T, Il > P, IIl 5 Q, IV >U 
(C) I > U, II > T, Ш > Q, IV >P 
(D) I> T, il > T, Il >Q, IV >U 
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10. If the plates 4 and 5 are connected by a conducting wire. Then which of the following is correct. 
Options 
(A) | > U, II > S, IIl > R, IV >P 
(B) Io T, Il >S, Il К, ІМ ә $ 
(C) | > S, II К, IIl О, IV > P 
(D) | > P, II > U, IIl > R, IV >P 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 


A ball is projected with a velocity 20 V2 m/s at an angle of 
45° with the horizontal as shown in the figure and a very 
large wall is also moving with a velocity 10 m/s horizontally 
maintaining its inclination 45° with the horizontal and the 
initial separation is 40m as shown in the figure . {Take 
tan (2) = 63°, {ап-1(1/3) = 18° and g = 10 m/s?) 


10 m/s 135: 


2042 m/s 


*——40m ——* 


List — I List — II (in S.l. unit) 
(1) Time after which the ball collides with the wall is (P) 8 
(M) | Magnitude of velocity of the ball after the collision is (Q) |2 
(1) kaag height attained by the ball from the ground (R) 10-10 
After the collision, ball moves at ап angle of (2.25 x k)° 
(IV) | with the inclined wall as observed by the observer | (S) 40 
which is fixed on the moving wall, then k is 
(T) | 20 
(U) | 65 
11. If the collision between the wall and the ball is perfectly elastic. Then which of the following is 
correct? 
Options 
(A) I> 0,15 0, ШР, МӘ 
(В) I> T, Ilo P, Ш Q, IV > U 
(C) I> 0,11 В, 1 U, IV >T 
(D) I> T, Il > T, Il >Q, IV О 
12. If coefficient of restitution between the ball and the wall is СИ Then which of the following is 
correct? 
Options 
(A) | > U, II > S, IIl К, IV >P 
(B) I> Q, Il > T, Ш S, IV > P 
(C) | >Q, II > В, III О, IV >P 
(D) | > P, II > U, IIl > R, IV > P 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. 


14. 


15. 


16. 


17. 


18. 


A positive charged particle q and mass m enters and comes out : R 
from a uniform magnetic field B which exists with direction inside : 
the paper in a finite space of width 60 cm after collision with the wall 
(collision is perfectly elastic) as shown in the figure. If time elapsed 


by the charge particle inside the magnetic field is SEE The 


d 


X X X X X X X х 


90? / qB 


radius of curvature of the charge particle is x) meter when it is 


X X X X X X X х 


inside the magnetic field. Find the value of k. : 
60 cm 


Find the position of centre of mass (in meter) of the quarter solid sphere from its geometrical 


2 
centre in which mass рег unit volume is given as р(г) = pg 1-8) where г is radial distance 


from geometrical centre and R(= 8 m) is radius of solid quarter sphere. (Take 42-14 and 


48 =1.7) 


In a PO box experiment it is found that for P : Q = 100 : 10, the deflection is to the left by 4 
division when R is 545 О and to the right by 6 division when R is 544 Q. Find the correct value of 
the unknown resistance (in Q) in the fourth arm. (Assume that the deflection changes linearly with 
R near the balance point) 


A charged particle is moving with a velocity v = ТЕК апа the electric field produced by it ata 
distant point is E= ї+]+К. The magnetic field produced at the same point due to the same 


charged particle is Кио. Find the value of К. (All quantities are in 5.1. units, take 42-14 and 


43 217) 


A luminous point object O is placed in front of 
spherical glass surface of radius R = 20 cm. The 
final real image is formed after refraction through 
the spherical surface, followed by reflection at 
the concave mirror of radius R = 400 cm and a 
second refraction through the spherical surface. 
Find the distance (in centimeter) of this final 
image from the pole Р: of the spherical surface. 


100 cm 


The main scale of a vernier calipers reads in millimeter and its vernier is divided into ten divisions 
which coincide with eight division of main scale. Further more when a cylinder is tightly placed 
along its length between two jaws, it is observed that the zero of vernier scale lies just right to 35" 
division of main scale and sixth division of vernier scale coincides with the main scale. Then find 
the measured value in centimeter. There is no zero error. 
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Chemistry PART - Il 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. For the following process 
Ice — 5 H,O(/) 
Which of the following is/are true? 


(A) AG »0 
(B) AH »0 
(C) AS »0 
(D) АУ» 0 
20. Tautomerism can be shown by the given molecule(s) 
(A) в H 
“С-сн--кн 
R 
(B) CH3 


(C) 
(D) CH3CH2NO 
21. Optically active molecule(s) is/are 
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C Н4С | 
(С) EN 7 
С--С--С 
/ 
Hs5Co Br 
(D) СН; | | H3C 
Сүн," В'ң„с, 
22. Which of the following method(s) is/are correct to get iodination product of aryl group? 
(A) Мә CIT 
+KI—45 
(B) OH 
© +1 Base 
2 
(C) 
О + ICI —5 8s, 
(D) OH 
© + ICN——> 
23. Which of the following statement(s) is/are correct for the given reaction? 
“е-е ~ fer 
| + Br, / CCI, — | 
QE 21 
Вг | ч 


(А) Reaction will stop at high temperature. 

(B) In reaction anti-addition of bromine takes place via ionic mechanism. 
(C) Vacant d-orbital of Br2 interacts with x bond of alkene 

(D) Non-bonding electron pair of Вг” ion attacks on x’ orbital of alkene 
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24. 


25. 


26. 


Which of the following statement(s) is/are correct? 


(A) order of rate of reaction for SvAr mechanism іп АГХ is ArF > ArCI > ArBr > Arl 
(B) Rate of reaction for benzyne mechanism in following Aryl Halides is ArBr > ArCl > ArF 
(C) Acidic strength of substituted phenol are 
OH OH 
< < 
Br 


(D СН,-СН-СНО--%%->СН, =CH-COOH 


reagent 


CH,OH 
PCC »A МН,ОН »B H* »C + D 
C ME atk —F bad smelling compound. 


D—. a E +HCOOH 


Which of the following is/are correct? 

О 

i 
(A) СівРһ-С-МН, 

T 

(B) D is H- C- NHPh 
(C) E is PhNH, 
(D) F is Ph - NC 
Haloform reaction is given by which of the following compound(s) 


(A) СНз – CH:CI 


(B) О 


(С) П т 
H4C—C—CH;—C— CH; 
(D) П 
Н,С--С--ОСН, 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (І), (Il), (IIl) and 
(ІМ) and List-Il has Six entries (P), (Q), (R), (5), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-ll and ONLY ONE of these four options satisfies the condition 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 
List-l List-ll 
(1) Рр2% (P) | White ppt. with КІ 
(1) Ад” (Q) | Yellow ppt. with KI which dissolves in 
excess of KI 
(Ш) | Си? (R) | Brick red ppt. with K2CrO4 
(М) | Біз? (5) | Black ppt. with KI which dissolves іп 
excess of KI to give orange solution 
(T) | Brown ppt. with Ka[Fe(CN)e] 
(U) | Yellow ppt. with KCN which turns 
readily into white 
27. Which of the following is correctly matched? 
(АА (1), (Q) 
(B) (0), (Р) 
(C) (Ш), (S) 
(D) (1), (R) 
28. Which of the following is not correct? 
(A) (11), (U) 
(B) (ІІ), (Т) 
(C) (М), (S) 
(D) (i), (P) 
Answer the following by appropriately matching the list based on the information given in the 
paragraph. 
List-l List-ll 
(І) CH3CHO (P) | On reaction with (i) X2/H*, (ii) КОН 
COOH 
(iii) H3O", gives 
(1) РПСНО (Q) | Onacyloin condensation gives ‘a’ 
hydroxyl ketone 
(Ш) О (К) ОН OH 
Gives HO OH with excess of 
HCHO in basic medium 
(IV) " (S) | On reaction with (i) NH2OH (ii) Н“ (iii) 
CH, -C- O- C,H, polymerization gives Nylon-6 
(T) | Gives benzoin condensation with 
KCN/alc. KOH 
(U) | Gives Claisen condensation 
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29. Which of the following is INCORRECT? 
(A) (0), (R) 


(B) (11), (Т) 

(C) (ШІ), (P) 
(D (0), (5) 

30. Which of the following is INCORRECT? 

(A) (11), (Q) 

(B) (ШІ), (S) 
(C) (0%), (Q) 
(0) (IV) (U) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is à NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. Total number of possible stereoisomers of the following co-ordinate compound 
Mabcdef where - a, b, c, d, e and f are mono dentate ligands. 


32. Ka4[Fe(CN)e], which dissociates 80% in aqueous solution. Calculate van't Hoff factor of 
Ka[Fe(CN)e]. 
33. If we remove all the ions along one body diagonal in zinc blende structure. The fraction of 


tetrahedral void remains occupied is X, then the value of 10X is: 


34. A mixture of carbonates of two bivalent metals contains 14.2% of one metal. If 3.2 gm of the 
mixture liberates 1.44 g CO», what would be the % by weight of the other metal. 


35. СНзСООН (75 ml, 0.1 М) is titrated against 0.1 М NaOH solution. Calculate pH after the addition 
of 80 ml of NaOH. [log 0.23 = 0.6382] 


36. What is the bond order of C — O bond in СО? ion? 


= 
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Mathematics PART - III 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


100 в. 2л. 2kn)| | ene 
37. Let Z= У(2г- 3) » uirum cca , then which of the following option(s) is incorrect? 
r=1 k=1 


()  |z|-100/2 


(B _ Arg(Z?) = = 


(с) |2-50,2 


(D) _ Arg(Z*) = = 


38. Let N = 20072013 — 19742013 — 19462013 + 19132013, then 
(A) N is divisible by 61 
(B) N is divisible by 2013 
(C) N is divisible by 28 
(D) all of these 


39. Let a parabola touches the line y = 2x and 2y + x = 0 at P(5, 10) and Q(2, -1) respectively, then 
which of the following options is/are correct? 
(A) equation of directrix is 9y + 7x =0 
(B) equation of tangent at vertex is 182x + 234y — 125 = 0 


(C) focus is 29. 2» 

26 26 

250 
D length of latus rectum is 
т) 5 13-/130 
40. Let f(x) = |x? — 5x + 6| + |x? – 4x + 3| - ||x - 3](|x — 1| - Ix — 2])|; x є R, then f(x) has а 

(A) local extremum at x = 2 

| 3 
(B) local maximum at x = 5 
(C) local minimum at x = 2 
(D) local maximum at x = 1 


41. Let X, ӯ and 2 be unit vectors such that K+ y -Z- p, Хх(ух2)-4 and (ХхУ)х2-Ғ. 


If Б -43, а-У- i and p is perpendicular to x, then which of the following option(s) is/are 


correct? 

А) 8-1 
Pc 

(B) 4-Х-0 
ла» 239 

C к= 

(C) 1 1 
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42. 


43. 


44. 


If the polynomial x^ + px? + qx? + rx — 48 is divisible by the polynomials x? — 2ax? + bx — 6 
and x? + ax? — (3b + 1)x + 48, then which of the following option is/are correct? 


(A) р-а= 8 
(B) р=2 
(С) =—7 
(О) r = —82 
3ax«sin((a-8)x) 2. 

Let L, = lim = ; L4 is finite, 

цаа (sin x) 

8x° -(совес x} 

Los dm 4 kx? n) 5к2х° 

= х sec ' (kx - 1) + ta Ер 

n n X 2 
If L2 is finite and equal to a, then which of the following option is/are correct? 
(A) Ч -18 

Ly 

L 
(B) -1-9 

Ly 
(C) К-- 
(D) а+к= 2 

4 1 7 
Let a, В, y be three real numbers satisfying [a B y] |-1 3 8 |=[4 2 10] .... S. If the point 
3 -4 -9 
: Ss : .X+9 у-8 2-3 
Р(о, В, y) with reference to S, lies оп a plane (л) containing the lines L, : "БИТИЙН and 
х-9 у-8 2-3 ; ; ; 

L, : Д7 3 = , then which of the following option(s) is/are correct? 
(A) Distance of plane (nx) from the point (0, -11 242) is 2 units 
(B) Line L: EID. L^ = 22 completely lies in plane (7) 
(C) ба + В + y is equal to 6 
(D) If plane (z) intersect the coordinate axes at points A, B and C respectively then volume of 


tetrahedron ОАВС, (O being origin) is cubic units 


(44)° 
60 
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(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-Il. 1151-1 has Four entries (І), (Il), (11) and 
(ІМ) and 115-41 has Six entries (P), (Q), (R), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Il and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


MM-I. Letz = x + iy be a complex number represented by the point P(x, y) in the argand plane. 1151-1! 
contains information about the region S consisting of set of points satisfying a fixed condition. 
List-Il contains information about possible arguments of complex number Z lying in region S 


List-l ЕГІЗ! 

() | Re((1+i)Z?)>0;Re(Z)=0 (P)  <argz< E 
(I) | Ве((1+1)22) >0;Re(Z) «0 (Q) -SE <argZ <= 
(1) | Im((1+i)Z2) > 0;Im(Z) «0 (R) -T саш201 
(№) | Im((1-022) «0;Im(220 (S) Z <argZ < ŽE 
Зл Бл 

(Т) шаа 

т т 

(0) р 


45. Which of the following is the only CORRECT combination? 


46. Which of the following is the only CORRECT combination? 


(A) 
(B) 
(C) (11), (S), (Т) 
(D (М), (P), (S) 
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Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


[2x] ; -1<х<1 (х)- cosecx 
|2х%| ; 1<х<2'/ Е 
integer function), 


List-I: contains information about f(f(x)), f(g(x)), f(2g(x)), g(f(x)) 
List-Il: contains information about the continuity and differentiability of ff(x), f(g(x)), Қ2а(х)), аҚ) 


MM-I. Let #(х) = ; X є (0, 2л) - (x) (where || denotes the greatest 


List-l List-ll 
5л 5 3 
(1) f(g(x) =-2V xe al кү ш (Р) | discontinuous at x = 1 
4 3 2 
(1) | g(f(x)) = 1 for some x e (1, 2) (Q) | continuous at x -5 
11 | 5л 
(Ш) | f(f(x)) = 0 for v хє E Ч (R) | discontinuous at x = Б 
(IV) | f(2g(x)) = 2 for some xe B =] (5) | continuous at x = е 
(Т) | differentiable at x = - 
(0) | differentiable at x = e 


47. Which of the following is the only CORRECT combination? 
(A) — (D (P), (T) 
(B) . (D. (R), (Т) 

(C) (1), (Q), (S) 

(D) (1), (P), (Q) 


48. Which of the following is the only CORRECT combination? 
(A) (IV), (R), (T) 
(B) (IV), (Р), (S) 
(C) (11), (P), (0) 
(D) (1), (К), (Т) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is à NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. Let A1, A2, ....., An be the vertices of n sided regular polygon having centre at origin. 
If (A1 A2} + (Ал Аз)? = (Аз Aa)’, then the value of n is 


50. A teacher asks a puzzle to a student in a class but did not receive an answer. It is known that 
student fails to understand the puzzle one out of five times and the teacher fails to hear the reply 
one out of ten times. More over student would reply if he/she understood the puzzle. If the 


probability that student understood the puzzle is 5 (a, b are coprime), then the value of b — a is 
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If the sum of all the solution(s) of the equation 
| давс” x- cos ‘x |seox - совХ 2tanxseex алх = sin; X є [-9n, 9n] is Кл, then К is 
equal to 


Let f be a real valued function defined as 


f(x)- өн Тө) 4j БИ is even 
41-182) БИ is odd 


(where [x], {x} represents greatest integer function and fractional part function respectively). 
23 


2 
If. | f(x)dx = 2kz , then the value of k is 


2 2 


A circle having centre C(a, b) lying on the ellipse aa =1 cuts the rectangular hyperbola 
xy = 2 in four points (xi, yi); i= 1, 2, 3, 4. If the locus of the centroid of triangle formed by any three 


points of intersection is (^ -2y -2) =k’, then the value ої 5 Б 


Let АВС be a triangle right angled at C, BC = 6. Also incircle of triangle touches side AC at D. If 
area of trapezium PDCB is 8 square units (P being the incentre of AABC), then the radius of the 
circle touching the incircle of triangle AABC and passing through the vertex B and C is 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


The unit of Stefan-Boltzmann's constant (o) is: 
watt* 
mx K* 
calorie 
m x K* 
watt 
m x K* 
joule 


2 4 
m xK 


(D) 


The equation of the stationary wave is: 


y -2Asin EJ cos ES 
A A 


Which of the following statements is wrong? 

(A) The unit of ct is same as that of À 

(B) The unit of x is same as that of 4. 

(C) The unit of 2тс / A is same as that of 2z: x / At 
(D) The unit of с / A is same as that of x / A 


t ; : ; 

Given that: y = a cos E m 2 , where f£ represents time in second and x represents distance 
p 

in metre. Which of the following statements is true? 

A) The unit of xis same as that of q 


( 

(B) The unit of xis same as that of p 
(C) The unit of tis same as that of q 

(D) The unit of tis same as that of p 


A spherical body of mass m and radius ris allowed to fall in a medium of viscosity 7]. The time 
in which the velocity of the body increases from zero to 0.63 times, the terminal velocity (v)is 
called time constant (т) . Dimensionally т can be represented by: 


блп 
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т 


C 
i блцғу 


(б) none of these 
The pressure on a square plate is measured by measuring the force on the plate and the length 


of the sides of plate. If the maximum error in the measurement of force and length are 
respectively 4% and 2%, the maximum error in the measurement of pressure is: 


(A) 1% 

(B) 2% 

(C) 6% 

(D) 8% 

ІО--- and АХ is absolute error in the measurement of Х, AY is absolute error in the 


measurement of Y , then absolute error AQ in Qis: 


A) AQ=+ noma 

B) AQ=+ nom 0 
(€) AQ=4{n—-m=— Jo 
0) AQ=4[n—-m—]o 


A particle of mass = 5 units is moving with a uniform speed V = 342 units in ће XOY Plane 
along the line Y = X +4. The magnitude of the angular momentum of the particle about the 


origin is: 

(A) 60 unit 

(B 4042 unit 
(C) zero 

(D) 7.5 unit 


A particle of mass m is projected with a velocity V making an angle of 45° with the horizontal. 
The magnitude of the angular momentum of the projectile about the point of projection when the 
particle is at its maximum height Л is: 


(A) zero 
mV? 

(B) E E 
V2 g 

(C) mV 


426 
(D  m/2gh? 
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13. 


The displacement of a particle after time tis given by х=(&К/Ь?)(1-е ” 


constant. What is the acceleration of the particle? 


), where bis a 


(A) ke " 
(B) ке? 
кы 
(С) y* : 
-k a 
(D) 37% ý 


The deceleration experienced by a moving motor boat, after its engine is cut-off is given by: 


dv | | | 
— = —Ку?, where k is constant. If vis the magnitude of the velocity at cut-off, the magnitude of 


rd velocity at a time f after the cut-off is: 
(A) 3542 

(B) Vo 

(С) evel 

(D) 2 


V(2v2kt +1) 


The displacement x of a particle varies with time tas x = ae +be", where a, b, a and В are 
positive constants. The velocity of the particle will: 

(A) be independent of р 

(B) drop to zero when a = f 

(C) go on decreasing with time 

(D) go on increasing with time 


The equation of motion of a projectile is: 
5 2 
y-12x--x. 
9 
The horizontal component of velocity is 3 тз 1. Given that g = 10 ms 7, what is the range of the 


projectile? 
(A) 12.4m 


If a stone is to hit at a point which is at a distance d away and at a и 
height Л above the point from where the stone starts, then what is the 
value of initial speed u if the stone is launched at an angle 02? 


g d h 
cos@ \ 2(d tan 0 — л) | 

а 8 +— d—> 
соѕ0 \ 2(d tan@ —h) 
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gd* 
C 
S) h cos? 0 
за? 
р „ЭЭУ з, 
(D) (4-1) 


3 
The speed of a projectile at its maximum height is ER times its initial speed. If the range of the 


projectile is P times the maximum height attained by it, P is equal to: 
4 

(A) 2 
3 


B) 243 
C) 443 
3 
(D) m 
4 
The potential energy for a conservative system is given by: 
U = ах” — bx: 
Where a and b are positive constants. The law of the force governing the system is: 
(A) F — constt. 


(B) Е-фх-2а 
(C) F-b-2ax 
(D) F = 2ах 


А rod of length L and mass М is acted on by two unequal forces F, and Р, (< F,) as shown in 
the following figure. 
FE C ! A в 
уз 
i—i 


The tension in the rod at a distance y from the end A is given by: 


( F 1-2) ce В 
L L 
‚че 


у 
C F,-F)- 
ІШІ еы 


(D) none of these 
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17. 


20. 


A force acts on a 3.0 g particle in such a way that the position of the particle as a function of time 
is given by: 

x=3t-4 +1. 

Where xis in metres and fis in seconds. The work done during the first 4 s is: 


(A) | 570mJ 
(B) 450 тЈ 
(C) 490 mJ 
(D 528 тЈ 


A bullet is fired from а дип. The force оп the bullet is given by: 
F -600-2х1071. 


Where F is in newton and tin second. The force on the bullet becomes zero as soon as it leaves 
the barrel. What is the average impulse imparted to the bullet? 


(A) 9N-s 

(B) 58.8 kg / s 

(C) 0.9 kg / s 

(D) 178.4 kg / s 

Figure shows an arrangement of a rod of length / and mass M and a 2 


bead of mass т attached to a weightless string passing over a frictionless 


pulley. At т = 0, the bead is in level with the lower end of the rod. Тһе 
bead slides down the string with considerable friction and is opposite to the 


other end of the rod after Т second. Assuming friction between the bead 
and the string to be constant all through, the frictional force is: 


2Mm 1 4 
(M —m) "n 
(М -т) 1 

2Мт Рр 

2Мт l 
(M +m) t^ 
(M +т) 1 

2Mm Ға 


(А) 


<+~ 
3 


(B) 


(C) 
(D) 


A light string fixed at one end to a clamp on ground passes 
over a fixed pulley and hangs at the other side. It makes an 


angle of 30° with the ground. A monkey of mass 5 kg climbs fe 
up the rope. The clamp can tolerate a vertical force of 40 N 
only. The maximum acceleration in upward direction with 
which the monkey can climb safely is: (neglect friction and 


take g =10m/s°) 


(A) 2ml s? 
(B) 4 т/ s? 
(C) 6 m/s? 
(D)  8m/s 
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An elevator accelerates upwards at a constant rate. A uniform string of length L and mass m 
supports a small block of mass M that hangs from the ceiling of the elevator. The tension at 
distance / from the ceiling is Т. The acceleration of the elevator is: 


T 
(A) ere 
M +m—-— 
L 
T 
(B) aE 
2M +m- — 
L 
T 
(C) m E 
M +— 
L 
T 
(D) g 
2M -m+ — 


A hemisphere of radius R and of mass 4m is free to slide with its 
base on a smooth horizontal table. A particle of mass m is placed 
on the top of the hemisphere. The angular velocity of the particle 
relative to hemisphere at an angular displacement Ө when velocity 
of hemisphere vis: 


5у 

R сов0 
2у 

Е cos 0 
Зу 

R sin Ө 
5v 

R sin 0 


727777777777777777 


(А) 


(В) 


(С) 


(D) 


Three particles each of mass M are placed at the three corners of an equilateral triangle of side 
l. What is the force due to this system of particles on another particle of mass т placed at the 
mid -point of any side? 
3GMm 

Al’ 
4GMm 

3r 
GMm 

AU 
4GMm 

P 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AIITS-HCT-I-PCM-JEE (Main)/20 8 


24. 


25. 


26. 


27. 


28. 


The two planets have radii 7, and r, and their densities p, and p,respectively. The ratio of 
acceleration due to gravity on them will be: 
(4)  np;:n5p; 


By py 5 
(C) mu 
(D) hp; Tp, 


If T is the surface tension of a liquid, the energy needed to break a liquid drop of radius R into 64 
drops, is: 


(A) 6л RT 
(B) zR T 
(C) 122R°T 
(D  8лКТ 


A thin liquid film formed between a U-shaped wire and a light slider 
supports a weight of 1.5x 10? N (see figure). The length of the slider is 


30 cm and its weight are negligible. The surface tension of the liquid БТИ 
film is: 
(A) 0.0125 Nm! 
(B) 0.1 Nm 

-1 Уу 
(C) 0.05 Nm 
(D) 0.025 Nm ! 


A small metal sphere of radius ais falling with a velocity v through a vertical column of a viscous 
liquid. If the coefficient of viscosity of the liquid is 77, then the sphere encounters an opposing 
force of: 


(A) блђа?у 

бту 

ma 
(C) блцау 

лу 
(0) 

ба? 
A cylinder of height Л is filled with water and is kept on a block of i | 
height 1/2. The level of water in the cylinder is kept constant. 4| 
Four holes numbered 1, 2, 3 and 4 are at the side of the cylinder h 91 
and at heights 0, h/4, h/2 and 3h/ 4 respectively. When all | | 
four holes are opened together, the hole from which water will 
reach farthest distance on the plane PQ is the hole number: 3 
A 1 = 
(A) 2 

* P Q 


B 2 
(C) 3 
(D) 4 


— — — —————————MQá—M—————MÀH—Á————— 
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Assuming the sun to be a spherical body of radius R at a temperature of 7K , evaluate the total 
radiant power, incident on the earth, at a distance r from the sun, is: 


(Where л, is the radius of the earth and с is Stefan's constant.) 


Кот“ 
(А) Ег 
Алт R^oT* 
(В) чу 
Ж 
e nr R'oT* 
2 
Т 
iB КОТ“ 
4rr? 
лғ 


Тһе length of ап open organ pipe is twice the length of another closed organ pipe. The 
fundamental frequency of the open pipe is 100 Hz. The frequency of the third harmonic of the 
closed pipe is: 


(A) | 100Hz 
(B | 200Hz 
(C)  300Hz 
(D 150Н2 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


Identify which functional group is not present in following compound? 


a s 
(B) Ester 
(C) Amide 
(D) Ether 
32. Which of the following is not a resonating structure of others? 
о О 
(А) ФФ B) . 
О О 
(С) oe (D) 
M replace H, with D & H, with H 
CH3 a > x? 
Ha | Hp 
H | Br 
replace H,with D & H, with H 
(X) & (Y) are 


(A) Enantiomers 

(B) Diastereomers 

(C) E&Zisomer 

(D) Constitutional isomer 
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35. 


36. 


37. 


38. 


39. 
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The separation of racemic mixture into pure enantiomers is termed as 
(A) Racemization 

(B) Isomerization 

(C) Resolution 

(D) Equilibration 


Which of the following compounds can be best prepared by Wurtz reaction? 


(A) Isobutane 

(B) n — butane 
(C) n — pentane 
(D) Iso — pentane 


х шинэ elerctrolysis - (A) 


СН,-СООК (majon 
Product A is 

(A) | CHs——CH, 

(B) CH; CH» 

(с) | CH;——CH=—=CH, 

(D) None 
Br. ; 

ХА — c2 2 аю. KOH, (A). Product A is 
CCl, (1) NaNH, major 

(A) Н,С-СН-СН-СН, 

(B) CH; -C = C- CH3 

(C) ^ CH,-CH,-C-CH 

(D Сн, -CH= C = CH, 


МО» С! СН, 

(A) (B) (C) (D) 
Correct order of rate of EAS (electrophilic aromatic substitution) is 
(A) C>B>A>D 


(B) C>D>A>B 

(C) A>B>C>D 

(D) C>D>B>A 

Which of the following is not a green house gas (GHG)? 
(A) СО; 

(B) М:О 

(C) | Os 

(D) NO 
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40. 


41. 


42. 


43. 


44. 


45. 


Rearrange the following (I to IV) in the order of increasing masses: 

1) 0.5 mole of Оз (1) 0.5 gm atom of oxygen 
Ш) 3.011 x 102° molecules of Ор (IV) 5.6 litre of CO; at STP 
A) Il «IV « Ill «I 

B) 1 « 1«IV < Il 

C) IV « Il « Ill «I 

D) |< Il < II < IV 


The number of neutrons in 5 g of D20 (D is гн) аге 
) 0.25 Мд 
) 2.5 Na 

(C) 1.1 Na 
) 


(D None of these 
Select the incorrect graph for velocity of e in an orbit vs. 2, 5 апап 
V V 
(A) (B) 
n 1/n 
у V 
(C) (D) 
2 n 


The orbital angular momentum of 3p electron is 


(A) 3h 
(B V6h 
(C) zero 
о) vet 
2n 


Air entering the lungs ends up in tiny sacs called alveoli. It is from the alveoli that oxygen diffuses 
into the blood. The average radius of the alveoli is 0.0050 cm and the air inside contains 14 per 
cent oxygen. Assuming that the pressure in the alveoli is 1.0 atm and the temperature is 37?C, 
calculate the number of oxygen molecules in one of the alveoli. 


(A) 6x10? 
(B) 102 

(С) 1.7х1022 
(D) 1.7 x10? 


Starting out on a trip into the mountains, you inflate the tires on your automobile to a 


recommended pressure of 3.21x10°Paon a day when the temperature is —5.0?C. You drive to 
the beach, where temperature is 28°C. Assume that the volume increased by 3%. What is the 
final pressure in the tires? 

(A) 350 Pa 

(B) 3500 Pa 
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47. 


48. 


49. 


50. 


51. 
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(C) 3.5x10° Pa 
(D) None of these 


A sample of liquid in a thermally insulated container (a calorimeter) is stirred for 2 hr. by a 
mechanical linkage to a motor in the surrounding, for this process: 

(A) w <0; q=0; AU=0 

(B) w>0;q>0; AU>0 

(C) w <0; q>0; AU=0 

(D) w >0;q=0; AU>0 

A given mass of gas expands from the state A to the state B by Р 


three paths 1, 2 and 3 as shown in the figure. If wi, м and ws 
respectively be the work done by the gas along three paths then: 


(A) W4 > W5 > Ws N 
(B) Му X W5 < Мз 1 

(С) Му = М, = Мз 

(0) Wo < Мз < Wy 


V 


Which of the following relations is correct for k; and ky in an equilibrium process that contains 
equal moles of reactants and products? 


(A) К; =k, 
(B) k; » Kj 
(C) k; « Kj 
(D) We cannot predict 


When Mg,C, is reacted with water, a compound X is formed which on heating with Na followed 


by treatment with C,H,Br gives another compound Y. Calculate the number of sigma bond 


(A) 10 
(B) 6 
(C) 8 
(D 12 


Given the following K, values, determine which species is the strongest base, 
HSO, -1.2x10 ^,H,PO; = 6.3x10 5,HCO; = 4.7 x10 


(A) СОЗ 
(В) H,SO, 
(C) 50% 
(D) НРО 


Given that Kw for water is 10-19 M? at 62°C, compute the sum of pOH and pH for a neutral 
aqueous solution at 62°C. 


(A) 7.0 
(B 13.30 
(C) 14.0 
(D 13.0 
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52. In the periodic table, metallic character of the elements shows which one of the following trends? 
(A) Decreases down the group and increases across the period 
(B) Increases down the group and decreases across the period 
(C) Increase across the period and also down the group 


(D) Decreases across the period and also down the group 
53. Which of the following is arranged in decreasing order of size? 
(A) Мод > AP* > o? 
(B) O°- > Mg?* > АР" 
(C) AP* > Mg?* > О^ 
(D) AP* > O% > Mg? 


54. Correct statement regarding molecules SF4, CF, and XeF, are 
(A) 2, 0 and 1 lone pairs of central atom respectively 
(B) 1, 0 and 1 lone pairs of central atom respectively 


(C) 0, 0 and 2 lone pairs of central atom respectively 
(D) 1, 0 and 2 lone pairs of central atom respectively 


55. How many sp? and sp-hybridised carbon atoms are present respectively in H 
the following compound? H 
(А) 42 
B) 6,0 
(C) 3,3 ” 
(D 51 
Н 
56. For the alkali metals, which of the following increases with increasing atomic number? 
(A) First ionization energy 
(B) Electronegativity 
(C) Hydration energy of the univalent ion 
(D) Atomic radius 
57. A solution of sodium in liquid ammonia is blue in colour due to: 
(A) the presence of ions Ма” 
(B) the presence of ammoniated electron 
(C) the formation of NaNH2 
(D) the formation of sodium hydride 
58. Colour of the bead in borax bead test is mainly due to the formation of 
(A) metal oxides 
(B) boron oxide 
(C) metal metaborates 
(D) elemental boron 
59. Pbl, does not exist because: 
(A) iodine is not reactive 
(B) Pb(IV) is oxidizing and Г is strong reducing agent 
(C) Pb(IV) is less stable than Pb (1) 
(D) Рр“ is not easily formed 
60. The equilibrium constant K and reaction quotient Q are in ratio 0.33 : 1. It means that 


(A) The reaction mixture will equilibrate to form more reactant species 

(B) The reaction mixture will equilibrate to form more product species 

(C) The equilibrium ratio of reactant to product concentrations will be 3 
(D) The equilibrium ratio of reactant to product concentrations will be 0.33 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 
This section contains 30 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


61. The coefficient of the term independent of x in the expansion of 
9 
3 1 
(1 +х + 29 а] ds 
2 3x 
(A) 1/8 
(B) 19/54 
(C) 17/54 
(D) 1/4 
Ch ©. c е 
62. Тһезѕит ќо (n + 1) terms of the series — -—' + 2. — 3 +... is 
2 3 4 5 
1 
А 
(A) n+l 
1 
В 
(8) n+2 
1 
С E 
үй п(п + 1) 
(D) none of these 
63. The number of integral values of à for which x? + y? + Ax + (1 — A)y + 5 = 0 is the equation of a 
circle whose radius cannot exceed 5, is 
(A) 14 
(B) 18 
(C) 16 
(D) None of these 
64. The locus of the mid point of a chord of the circle х2 + y? = 4 which subtends a right angle at the 
origin is 
(A) х+у= 2 
B)  x«y-1 
(C) x+y =2 
(D) x+y=1 
65. If a and p are the eccentric angles of the extremities of a focal chord of an ellipse, then the 
eccentricity of the ellipse is 
cosa + cosp 
(A) RI a 
cos(a — B) 
sin о — sin p 
(B) ET EC a 
sin(a - p) 
cosa — cosp 
(C) EUNT ENT 
cos(a – В) 
sin a + sin p 
(D) PCR MED 
sin (a + B) 
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66. 


67. 


68. 


69. 


70. 


71. 


The number of real tangents that can be drawn to the ellipse 3х2 + 5у? = 32 passing through (3, 5) 


(A) 0 

(B) 1 

(C) 2 

(D) infinite 

ҒА, and Fs be the feet of the perpendicular from the foci 5, and S» of an ellipse 
2 2 

A + 2 = 1 on the tangent at any point P on the ellipse, then (5; А.) (52 Р) is equal to 

(А) 2 

B) 3 

(C) 4 

(D) 5 


The normal to the rectangular hyperbola xy = c? at the point 11 meets the curve again at the point 
t. Then the value of 1171, is 


(A) 1 
B) c 
(C) = 
(D) - 


2 2 


If PQ is a double ordinate of the hyperbola = = 1 such that OPQ is an equilateral triangle, 
a 


O being the center of the hyperbola. then the 'e' eccentricity of the hyperbola, satisfies 


(A) ILES 
2 
B 2520 
B) е B 
(C) ME 
2 
(D) ON 


The slope of the tangent of the circle (x — 6)? + у? = 2, which is passing through the focus of the 
parabola y? = 16 x is 


(A) H 
(B) +2 

(C) <129 
(D) -2,1/2 


The condition that the parabolas y? = 4ax and y? = 4с(х- b) have a common normal other than x- 
axis (a, b, c being distinct positive real numbers) is 


<1 


(A) O< 


а-с 
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72. 


73. 


74. 


75. 


76. 


77. 


78. 
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(C) 


(р) 1< 


The number of ways in which 3 boys апа 4 girls be seated around a circular table if no two boys 
sit together is 


(A) 36 

(B) 3!4! 

(C) 7!-3! x 4! 

(D) 18 

The number of positive integral solution of the equation xyz = 3000 are 
(A) 200 

(B) 300 

(C) 3000 

(D) 50 

The sum of the divisors of 2?.3^ 5? is: 


Uo 
Qvod 


If in a triangle ABC, cosA cosB + sinA sinB sinC = 1, then a: b: c= 
(A) 1/2 

(B) 1:2:3 

(C) 1:3: 4 

(D) None of these 


The value of cos" cos 27 cos 2n is 
7 7 7 
(A) 1/8 
(B) -1/8 
(С) 1 
(б) 0 
Тһе minimum value of cos 20 + cos 0 for real values of 0 is 


-9/8 


(A) 
(B) 
(C) -2 
(D) 
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79. 


80. 


81. 


82. 


83. 


84. 


85. 


For all complex numbers zi, Z satisfying |z| = 12 and |Z — 3 — 4i| = 5, the minimum value of 


|Z; — Z| is 
(A) 0 
(B) 2 
(C) 7 
(D) 17 


If the line y =/3x cuts the симе x? +3у2 + 4х + 5у –1= 0 at the points A, B, C then 
OA- ОВ-ОС is 


(А) 20843 -4) 


B) 34341 
2 

С 23327 

8 


(D) None of these 


The locus of z which lies in shaded region is best represented by 


(A) 2:|:41|» 2| arg(z+1)| <л/4 
(B) z:|z-1| > 2] arg(z-1)| «п/4 
(C) z:|z41| « 2] arg(z+1)| <2/2 A 
(D) z:|z-1| < 2] аг (2-1) «п/2 ED) 


Q (42 -1 - J2) 


(A) A.P. 

(B) G.P 

(C) Н.Р. 

(D) None 

Total number of integral solution of the equation xyz=24 is 
(A) 30 

(B) 120 

(C) 85 

(D) 60 


10 
The coefficient of the term independent of x in the expansion of WE + 2.) is 


(A) 5/4 
(B) 7/4 
(C) 9/4 
(D) none of these 


2 1 
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86. 


87. 


88. 


89. 


90. 
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(D) none of these 


The sum to n terms of the series 12 + (17 + 3°) + (1°+3°+ 52) +... is 


(A) саба + ра? + 2n -1) 
(B) E +212) 


(С) HE ED 


(D) none of these 


If ài, ёл, ..., а, are positive real numbers whose product is a fixed number c, then the minimum 
C eode ec dg + 24,15 

(B (па1)с!" 

(C) 2пс'" 

(D _ (n«1)29'^ 


are 


(A) (1,6) 

(B) (8, 12) 

(C) (4,6) 

(D) (3, 15) 

If sin о, cos a are the roots of the equation ax? + bx + c = 0, (c #0) then 


а? 0? + 2ас= 0 


If the sum of the roots of the quadratic equation ах? + bx + c = 0, (абс = 0) is equal to sum of the 
squares of their reciprocals, then a/c, b/a, c/b, are in 

(A) arithmetic progression (A.P.) 

(B) geometrical progression (G.P.) 

(C) harmonic progression (H.P.) 

(D) none of these 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART –1 
SECTION- A 
1. C 
Sol. According to Stefan-Boltzmann's Law, energy radiated per sec per unit area is: 
Е - eo (T^ -T,') 
| joule / sec- m? watt 
Hence, unit of o = Р ==; "m 
K m х К 
2. D 
Sol. Here (2zct / A) as well as (2лх/ A) are dimensionless. So, unit of ct is same as that of A . 


Unit of x is same as that of À. 


Since, ES = ЕЧ = [м°рт°] 
A A 


Әлс 2?лх 
Hence, —— = —— 
А At 


x | "mu 
In the option Mr is unitless. It is not the case with T 


3. D 


t t 
Sol. In ЫГ Е 2 , the expression Е Е 2 is dimensionless. Hence, | / p is also 
p p 


dimensionless. This is possible when units of f are same as that of р. 
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4 D 
Г 2 2 
So. | — |= Fler] 
| 627 ML Т 
[n] - | ar^?" | 
Ё 1/2 аа М? 
(Se 1 a | -| илт" 
IM 8 
| m M 
= Z ІП T? 
=] Ға T” zi | | 


Thus, none of the given expression have the dimensions of time. 


5. D 
Sol. Maximum percentage error in the measurement of pressure, 
BE Оо эрэх SES 
P F r 
ы, ер 008% 
100 100 
6. В 
Sol. Here, maximum fractional error is: 
AQ | „АХ „АЎ 
О X Y 
'- Absolute error in Q, i.e., 


AQ= 22137 


7. А 
Sol. | Momentum of the particle = mass x velocity 


= (5)x (82) =15v2 


The direction of momentum in the XOY plane is given by: 


у= х+4 
Slope of the line = 1 = tan Ө 
i.e., Ө = 45° 


Intercept of this st. line = 4 

Length of the perpendicular z from the origin on the straight line: 
; 4 

= 4sin 45° = —— = 240 


42 


Angular momentum = momentum x perpendicular length = 15V2 x 2/2 = 60 unit . 


8. D 
Sol. Momentum at the highest point 


- mV cos45° = ШЕ 


42 
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Sol. 


Sol. 


11. 


Sol. 


Sol. 
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Maximum height = h 

V? sin? 45° V? 
2g Е 4g 

Angular momentum = L 


! mV V^ mV 
L = momentum x height = ——x — = —— 
М2 4g 4/24 
2 
But =h or V -AA4gh 
9 
3/2 
- no ma 2gh' . 
B 
k -ы 
х= 29) 
dx k edu 25 
—=—e", — =ke 
dt b dt 
D 
Here, сЕ -ky? 
dt 
a eL ? = f" -kdt 
or 5107 оғ | "m 4 
1 ү 
-— | =-kt 
| 5| 5 
1 1 
or Fa eue —kt 
2v 2у 
1 1+ 2v¢kt › Vo 
;^ „ Oor у = — 
2у 2vo 1+2vokt 
epe чш 
J Qv2kt +1) 
D 


x=ae™ 4 be 

dx - 

— = que " +bpe” 
dt 

v -—aae " +bpe* 
B 


3 
=12х——х? 
* 4 


— ні 
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Sol. 


Sol. 


Sol. 


dy үуфс 3, dx 
dt dt 2 dt 


At x=0: 4 = 12 
аі аі 
If O be the angle of projection, then 
DEE diese 
dx | dt 


Also, if u =initial velocity, then и cos 0 = 3 
Hence, tan@ xu cos@ = Зб or u sin 0 = 36 


и” їп 20 2и? віпбсов0 


Range, R = 
g 8 
_ 2(и sin 0) (ucos@) 2x36x3 ^. , 
10 10 
B 
| Ї 2 
к=к g 
d =(ucos@)t 
d 
or t= 
ucos@ 
2 
h = ивїп Ө. : 2 


исов0 Gp eae 0 


u = LN MS E 
cos 6 N2(d tan@ — 1) ` 


3 
Given: m = u cos ÓÜ = speed at maximum height 


43 


С 


cos ĝ = — 
2 
or 0 =30° 
Given that; PH pax. = К 
We know, H nax. = R tan 0 
| 4 
4 4 
P= -ш------ 4,3 
tan@ (ап 30? 
С 
In a conservative field, F = aU: 
dr 


F ms —bx)-b-2ax. 
dx 
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16. 
Sol. 


17. 
Sol. 


18. 
Sol. 
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A 
Net force onthe rod = А -F, (^F > F) 
As mass of the rodis M , hence acceleration of the rod is: 
Е – Е 
лас (i) 
M 
If we now consider the motion of part AB of the rod [whose mass is equal to (M / L) y ], then 


M 
dk dd 


Where T is the tension in the rod at the point В. 


F-F. 
Now, F pado. pe 
L M 


or Т=Е|1-|+Е,| |. 
1, 1, 


Alternative Method: Considering motion of the other part BC of the rod also, we can calculate 
tension at the point B. In this case, 


M 
TEF == (—у)ха 


(А-2) 
Т= Е L 
or +—(L-y)x " 


D 
х= 31—41° + 

2 
ке meant = 
dt dt 


Now, W -(Е dx = | та ds = ра at 


4 3 
= х (-8 + 6t)(3 — 8t + 3? )dt 
ГЭЛ ( X ) 


On integrating, we get; W = 528 mJ . 


C 
When force on the bullet is zero, then 


0-600-2х10% 


or = 2 -3х107,5 
2х10 
t 3x10? 5 
Now, 1-1,Р 8-1 (600-2х10504 
5 2 3x10? 
= [600-210 xt | 
0 
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= | 600 x 3x 107 -10? x9x10* | 
= [18х10 -0.9 | = [1.8-0.9] 20.9 N - s. 


19. A 
Sol. Let a, and a, be the accelerations of M and m respectively. Then 
Mg —F - Ma, 20 7272 
mg —F =ma, ....(ii) 
1 , 1 
Now, 1+ а, = а 
2 2 F 
21 Е Е F 
or а, --ҙ tà <. (iii) F 
Solving equations (i), (ii) and (iii), we get; | M | 
m 
Ғ- 2 аз ao 
(M —m)t 
20. C 
Sol. Let T' be the tension in the string. 
: Т 
The upward force exerted on the clamp = T sin 30^ = 2 
. Т . 
Given: z = 40N or T = 80N 40) 
If ais the acceleration of monkey in upward direction, 
Т- 80-5х10 
a= iL m mE бт / s? . 
m 5 
21. A 
Sol. Let a be the acceleration of the lift. 
Mass of lower portion of string 5 
=” (1,-1) | 
L ah 
mg m Lt fe 
T -Mg -—(L-)D =|M+—(L-)) |а Y 
L L M 
T 
ES т | d 
М-т---- 
L 
22. A 
E h: V. cos 0-v 
NEM x 
LH | V 
Pu r V,sin Ө 


ls 
17 


77777777777777777777/7/77 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


23. 


Sol. 


24. 


Sol. 


25 


Sol 1 
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Let v, be the velocity of particle relative to hemisphere and v be the linear velocity of hemisphere 
at this moment. Then from conservation of linear momentum, we have 
Ату = m(v, cosÓ —v) 


or 5v =v, cos 0 
_ Sv 
”  cosQ 
2 5у 
0)----ш 

К Rcos@ 
В 
Force оп mdue to masses at О and R is zero. So, the net force is due to the mass at Р. 

GMm PAM 
Hence, F = 3 

(PL) 


43 


Now, РЕ, = 1510 60° = Та? 


Q 
_ 4GMm M m В 
ap 
A 
GM 4 zr? 
8-----6. TPG mrp 
r 3 т 
&_ iP 
8: БР» 
C 


Let r be the radius of each small droplets. 

Then, volume of big drop = 64 x volume of each small droplet 

4 4 

—zR)-64x—nr 

3 3 

R=4r 22.4) 

Surface area of big drop = 4л R? 

Surface area of 64 small droplets = 64 x 4zrr? 

2. Increase in surface area = 64x 4g r? - 4r R? 
= 47| 647° – Е? | 


= 47 | 48? -R° | 


=127R* 
Energy needed = surface tension x increase in surface area 


-TxI2zR! =127R’T. 
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26. D 
Sol. The force of surface tension acting on the slider of length lin upward 
direction, balances the force due to the weight acting in downward 
direction. 
F-2TI2W 
2Т(0.3)-1.5х107 
_1.5х10* 


2x0.3 W 
=0.025N/m. 


27. C 


Sol. According to Stokes' law, the sphere encounters an opposing force F (or viscous force) when it 
falls through a viscous liquid of viscosity «with a velocity v and it is given by 


F = 6nnav 

Note : You can also see from the options, only option (С) has the dimensions of force. 
28. B 
Sol. Suppose there is a hole in the cylinder at depth y below water level. 


Velocity of efflux v = ./2gy 
Time taken (т water to 1 on the plane PQ will be 


h 
-(h- 2 [V 
MR 2y ^ 


Horizontal 122 Х ae by the liquid is 


h . 
x - vt = /2gy ид S x = J2y(3h - 2y) 2 ' 
P г Q 
For x to be maximum, — = [4«— x —» 
| 
! х2(31-4у)-0 
2,/2y(3h - 2y) 
3h 


Or 3h-4y =0; .у- 
y y 4 


Hence, x will be maximum at y = = = [n -1| 


Where, hole number 2 is present. 


29. C 
Sol. Energy radiated per second by the sun, 
Е-оТ 4лВ2 


This energy falls uniformly on the inner surface of spheres centred around the sun. If r is the 
distance of the earth from the sun, then energy falling per second on unit area of the sphere of 


radius ris, 
2nR’oT* Ш cR?T* 
2n r? noc 


It is only from the front hemisphere of the sun that the energy is falling on the earth and it is only 
on the front half of the earth. 


2 2 
4nR айа 4nf 


Therefore, have to be used. 
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30. 
Sol. 


The radiant power incident on the earth is given by: 
oR*T* НТ: 


r? r? 


О = лёх 


C 
Let length of open organ pipe =|, 
Length of closed organ pipe =|, 


Also, lo = 2l; 
Fundamental frequency of the open pipe, 
у, = 100 Hz 
Also, v,-2--100, ~=200;- = 200, У = 400 
2l, 1, 21, Іс 
Fundamental frequency of closed organ pipe 
ieee ӨМ аар 
4 lc 4 
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So, the frequency of third harmonic of the closed organ pipe = 3v, = 300 Hz. 
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Chemistry PART - II 
SECTION – A 
31. D 
Sol. Information. 
32. D 
Sol. See resonating structures. 
33. B 
Sol. Stereomers are not mirror images. 
34. C 
Sol. Information. 
35. B 
Sol. Symmetrical alkane with single free radical intermediate. 
36. B 
Sol. Kolbe's method. 
37. B 
Sol. Bromination followed by dehydrohalogenation. 
38. D 
Sol. -СН; is activating group 
-МО: is stongly deactivating group 
—Cl is weekly deactivating group 
39. D 
40. A 
Sol. (a) (1) 0.5 mole Оз = 240 Оз 
(1) 0.5 g atom of oxygen = 8g 
3.011x 1079 
111 х32-1600 
0D 022,102 ыг 
(IV) 5.6 x44 g CO, 211g CO 
оғы К 
41. В 
Sol. 10g of D;O =(2+8)N, neutrons. 
42. D 
Sol. Vo 2 
n 
43. D 
; h | 
Sol. Orbital angular momentum = 1)—j = 1 for p - orbital. 
9 d ( +1) 28 р 
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44. D 
Sol. PV -n4RT 


eee 
oxygen 100 air 


45. С 

Sol. Because the number of moles is constant. 
РМ - P; V; p, = PVT; 

Т) T, 4 МТ 


Р. = PVI 
OVT 
і 273 + 28.0 
КҮТТІ СЕЛЕН 02785280) 
1.03V, (273-5.00) 
= 3.50х10° Pa 
46. D 
Sol. AU = q-* w, м > 0 as work is done on the system. 
47. B 
Sol. |Work done| is area under the P-V curve. 
48. D 
Sol. K КЕ z CONC Or prouet aS por TAE AW „Stoichiometry of reaction is required. 


“4 кь Conc. of reactants as per rate law 


49. D 
So. | Mg,C, — 7 2Mg (OH), - C,H, 


C.H, DU I = 


ii) C,H,Br 
50. A 
Sol. Weakest acid has strongest conjugate base and vice versa. 
51. D 
Sol. pH + pOH = рк, 
52. B 
Sol. Information. 
53. B 


él...) Sizes 


54. D 
Sol. SF. ѕр?а hybridization 
СЕс sp? hybridization 
XeF,: sp*d? hybridization 
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55. B 
56. D 
Sol. Atomic radius increases due to addition of extra shell. 
57. B 


Sol. Ма + (x«y)NH, ——> Na(NH,), + e (NH), 


(blue) 


58. C 

Sol. Information (Borax bead: МаВО: + B203) 

59. C 

Sol. Inert pair effect makes +2 as more stable than +4 oxidation state. 
60. A 


Sol. If Q >К, equilibrium shifts backwards. 
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Mathematics PART - Ill 
ЅЕСТІОМ – A 
61. C 
Sol. Тһе (r+ t)th term in the expansion of [(3/2) 2 – (1/3x)]° is given by 
9-r r 
3 1 29-27 
г zG; -— PEG Ee m Eh. VIB 9f КЕ 1 
| Ё по даг е 
Since we are looking for the coefficient of the term independent of х in the expansion of 
9 
3 1 
14 x4 2x") | =x? -— (2 
( ) | 2 =) (2) 


we must get the coefficient of х), х" and х? in the expansion of 
[(3/2)х2 – (1/3x)]°. For x°, r must be 6 in (1); for x", there is no value of г; and for x°, r must be 7 
in (1). Therefore, the coefficient of the term independent of x in (2) is 
9-12 39:14 
Ред". 


СЕ" à 


29-6 


9.8.7 3° 9.8 42 7 2 17 
= - 3 T s: ( 1). = = 
12:3 5 1:2 


29-7 


2? 18 27 54 


62. D 
Sol. Ме have 
(1 - 3)" = Со- Cix + Cox - Сз +... 
> х(1 — X)" = Cox- Cir + Сә? — Сзх' +... 
1 1 0 
|Х1-х) д = [x(-2)"ax = ((-(-іш [Put 1 - x= ў 
0 0 1 


n+l n+2 ! 


t t 
n+l п+ 210 


(ОИ = 


0 


1 1 _ 1 
n+l оп+2_ (n+1)(n +2) 


Cox? Cix? C | 


Integrating R.H.S of (1) we get | 


2 3 4 
0 
_%_с с, 
ME ОД 
Thus Co аб СЕРЕ : 
з 4 (п +1)(п +2) 
63. С 
ХАРТ, ПЕС 
Sol. Неге, radius (5) Ч 5 | 5<5 = 232 —24— 119 <0 
1-4239 1+ 4239 
Е = dde со = -7.2 <),< 8.2 (nearly) ..Х--7,-б.,...8 
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64. 


Sol. 


65 


Sol. 


66 


Sol. 


67 


Sol. 


68 


Sol. 


69 


Sol. 


C 
Let mid point be (Р, k), then equation of chord is. hx ky = IH? + K 
Now on homoginising X + у = 4 with the help of this chord 


2 

hx + 
pica ee» 

h° +k 
Now as subtended angle is 90° = Coeff. of х2 + Coeff. of у? = 0 

2 2 
4h 28 4k -0, 
(2-2) (82-42) 

and intersection points of circle and chords. 


200 + yy 246 « y) > хау-2 


represents a pair of straight lines passing through origin 


D 
The equation of a chord joining points having eccentric angles o and p is given by 


а + Zen S28 (52) 
а 2 b 2 2 


If it passes through (ae, 0) then 


е сов (=£) -cos 22) 
2 2 
соң 220) зы 82,44; | : . 
Е 2 2 2 _ sina + sin В 


1 соң =P) 7 ын 52 Pos +B) = sin(a +B) 
2 2 2 
C 


Since 3(3)° + 5(5)? — 32 > 0. So the given point lies outside the ellipse. Hence, two real tangents 
can be drawn from the point to the ellipse. 


B 

We know that the product of perpendiculars from two foci of an ellipse upon any tangent is equal 
to the square of the semi-minor axis. 

(5: F1) (5: Fe) = 3. 


D 
Normal at % meets the curve again at t». 
So normal passes through point (ct, c/t) and (Ct, c't). 
Slope of normal Жазасы таты 
сір - ct lito 

Slope of normal from equation of normal at t = t? 
So i? = EK > fobs = —1 

15 


р 
Let the coordinates of P be (a, В) 


Then, PQ = 28 and OP = Jo? +” 


Since OPQ is an equilateral triangle OP = PQ 
=> ор = 4p? > a? = 3p" => az=+V3p 
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2 2 
Also since (о, р) lies on the given hyperbola, -- E 21 
a 
2 2 3 1 1 2 
= Gee шї 2 220 ы d: = 6-1 – 
а b a b В a 
= gu Есте д 
3 43 
70. А 
Sol. Equation of focal chord: 
y =m(x — 4) 
0-т(6-4 2 
Thus а = шинж =>m=+1 
A14 т? 1+т 
71. В 
Sol. у-тх-2ат-ат? (1) 


yem(x-b)-2cm- cm? = у = тх - (b + 2c)m - cm? (2) 
from (1) — (2) we gets, 0 = (b + 2c — 2a)m + (c — a)m? 

=> m((b + 2c — 2a) + (6 – а) m^) =0 

Since common normal other than x-axis i.e., m = 0 


"m 2(a -c)- b 


--2- 


72. В 

Sol. First make the 4 girls sit around a circular table. x 
This сап be done in (4- 1)! = 3! =6. 
After that '3' boys can occupy any three crosses. x x 
This can be done in “Р, = 4! ways. 
Hence total no. of ways = 3! x 4l. x 


73. B 

So. хуг-3х2х5 
Now the power of '3' is 1, then 3 can be distributed among three variables in '3' ways. Simmilarly 
the power of '2' is 2, hence 2 can be distribute among x, y and zin 10' ways and same is the 
case of 5°. 
Hence total ways = 3 x 10 x 10 = 300. 


74. B 
Sol. Апу divisor of 27.34.57 is of the form 27.3°.5° where 0 < a<5,0<b<4and0<c<2. 
Hence, the sum of the divisors 


5 4 2 
= YY 235 e +24) (1434...434) (1+5 + 52) 


а=0 b=0 с=0 


GG 


= 63 x 121 x 31 = 3°.7'.11°.31 
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75. B 
Sol. Since AD is the median 


-.BD : DC = 1 : 1. From Figure, ZADC = 90° + B. 
Now, applying m : n rule in triangle ABC, we get 
(1 + 1) cot(90? + B) = 1.cot90? – 1.cot(A —90?) 


Or, —2tan B = 0 - cot[- (90? – AJ] 

Or, —2tan B = -[-cot(90? – А)] 

ог, —2tanB = tanA г. tanA + 2tanB = 0. 
76. A 
Sol. We have, cosA cosB + sinA sinB sinC = 1 


from the given relation 
1—cosAcosB p 


abs c-r <] 24) 
sin Asin B 
= 1 < cosA cosB + sinA sinB 
=> 1 < cos(A - B) (as cos(A – B) } 1) 
= 1 = соѕ(А -В)->А-В-0->А-В ...(ii) 
2. from (i) 
2 
sin’ A 


2 C = 90? and A + B = 90° 
or A = B = 45? (by (ii)) 
By sine Law, 

a b с 


sinA sing  sinC 


77. А 
T 2n 3n T 2л 4n T 2л 4n 
Sol. | cos— cos COS — = COS — COS COS | л — — | = -cos — cos COS 
7 7 7 7 7 7 7 
Р T 8 
sin| 2°, — a 
Ж | 3 DEM 
Dale guns. 07 
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Sol. 


79 


Sol. 


80 


Sol. 


81. 


82 


Sol А 


83 


Sol. 


84. 


Sol. 


85 


Sol. 
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A 
Let S = cos20 + cos0 


1 1 1 
= 2cos?0 — 1 + cos0 = -1 + 2| соѕ20 + —cos0 + — | -— 
2 16 8 


2 
Же. ELI ыг 
8 4 8 


So, the minimum value 5 --9/8 


B 
Shortest distance = OA – ОВ = 12- 10 = 2 Im(z) 
A(zi) 
»Re(z) 

D 

Put x=rcos@ and у-гвіпӨ then find product of roots in cubic equation in г. 

A 

A 


(bc) ', (cca) ', (a+b) are in A.P so by using properties of AP, we can show that 2b*= a+b? 


B 

Total number of +ve integral solution 230 and there are 4 cases to be +ve 
іе (+,+,+),(-,-,+)(+,-,-),(-,+,-) 

Hence total no. of +ve integral solution= 120. 


A 
3 10 

The (r+ 1)th term in the expansion of uu zs) is given by 
x 

10-ғ А Zo. r 
КИН ШИЛ шэг 
алады 3 axe Am 3540/2) 5r 2r 
й “с. 367/25 i 


For Т,, to be independent of x, we must have 5 - (572) = 0 or r= 2. Thus, the 3rd term is 
independent of x and its coefficient is given by 


3°55 10x9 37 5 


10 
С = x ш-. 
252 2 4 4 


A 
As a, b, саге in Н.Р. 1/а, 1/b, 1/с are in A.P. 


: с! M ae ..-1) 
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Therefore, 


1 1 1 
- - 
b c a 


86. A 
Sol. We have 
f= 12+ 32 + 52 +... + (2r-1)? 


- Убок) => (4K? -4k-1) 


К-1 К-1 


А менден) Servier 


НИЛ +1)(2r +1)-12(r+1)+6] 


be )- (4 2 


Thus, sum of n terms of the given series 


4 3 1 4 1 2 2. 

== БЕ S D -=.> 1 

Meet ey ибин) 
= nln 1)[2n(n+ 1-1 —n(n +1) +2п-1) 


87. А 
Sol. АМ. > Ә.М. 
а +a, +...+а, + 2а, 


> (а.а... а, 1.2а, 
n 


> a+ at...+2a,>n(2c)"" 


88. B 

Sol. Неге the equation is х2 — (10 + a)x + 10a+1=0 (1) 
Since integral roots will always be rational it means D should be a perfect square. 
From (1) D = a^ - 20a + 96 
= D= (а – 10)? - 4 


=> 4- (a-10) -D 
If D is a perfect square it means we want difference of two perfect square as 4 which is possible 
only when (a – 10)? = 4 апар =0 


= (а- 10) = + 2 
а = 12, 8 
89. А 
Sol. Sum & product of the roots, 
| b c 
Sin æ + COS а= – —, SİN æ COS a= — 
a a 
"v 2 ; 2 А р? 2с 
' 12sin" æ + cos а = (sin a + cos о)” - 2sin a cos a= — - — 
а а 


ГА 
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= а =b -2ас=а-Ь +2 ас= 0 
= а? +d +2ac=b + 0 > (а+о)? = № + @ 


90. C 
1 1 02-08" (а-ру-20 
Sol. а+ В = ө уз = ы 24 2 p 
a B о В о? 
bb ha? —Icla "b^-2a6 2a b? b ab’ +һс? 
= 2, 2 E 2 = аттылы 2 
а cla с сос а ас 
5 5 > 2a b с T cab 
> 2ac= ab «bc > —-—4— [dividing by abc] = —,—,— аге in A.P. 
b c a abc 
abc | 
=> —,—,- arein Н.Р. 
cab 
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General Instructions: 


• The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

• This question paper contains Three Parts. 

° Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

• Each Part is further divided into Two Sections: Section-A & Section-C. 


1. Section-A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 

Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full M arks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -11n all other cases. 


2. Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


ЗЕСТІОМ-А 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A bobbin of mass M = 3 kg consists of a central cylinder of 
radius r = 5 cm and two end plates of radius R = 6 cm. It is 
placed on a slotted incline on which it will roll but not slip, and a 
mass m = 4.5 kg is suspended from a cord wound around the 
bobbin, as shown in Figure. It is observed that the system is in 
static equilibrium. What is the angle of tilt 6 of the incline? 


(A 60-30% 
(B | 0-45 
(C ^ 0-60» 
(D | 0-75 


Smooth, identical logs are piled in a stake truck. The truck is 
forced off the highway and comes to rest on an even keel 
lengthwise but with the bed at an angle 0 with the horizontal, as 
shown in Figure. As the truck is unloaded, the removal of the 
log shown dotted leaves the remaining three in a condition 
where they are just ready to slide, that is, if Ө were any smaller, 
the logs would fall down. Find Ө. 


1 


(A) Ө = tan” x5 
(B) Ө = tan"! 5 
(C) 0-1ал” ҮЛ 
(р) Ө = tan” Л 


In the arrangement shown in Figure, the inclined plane is 130 cm long 


and its upper end is 50 cm above the level of the lower end. The block F Q 
тә rests on the plane, and has a mass of 60 kg. The block m; has a 40, 


mass 200 kg. The coefficient of static friction between the two blocks is 

0.50; the coefficient of sliding friction between the lower block and the 

plane is 0.33. A force F upward and parallel to the plane is applied to 

the lower block. What is the maximum value of F before the two blocks ас сссаослслсса 
move with respect to each other? 

(A) F = 2000N 


(B) _ F-2400N 
(C) | F-2700N 
(D Е = 3600№ 
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A uniform circular disc of radius 'R' is rolling without slipping on a 
rough horizontal surface with a constant acceleration 'a'. Then the 
radius of curvature of trajectory of point 'A' of the disc relative to the 
ground at the given instant as shown in the figure is 


(A) 4R 

(B)  2V2R 
(C) 2R 

(D VaR 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. 


A uniform plank of weight W and length УЗВ lies in а 
smooth circular trough of radius R , as shown in Figure. At 
one end of the plank is a weight W/2. Find the possible 
values of angle 0 at which the plank lies when it is in 
equilibrium. 


(A 60-30% 
(B 0-0? 

(C 60-25% 
(D | 0-15» 


A particle of weight W rests on a rough inclined plane that makes an 
angle a with the horizontal, as shown in Figure . If the coefficient of 
static friction р = 2 tan a). A horizontal force H is acting transverse to 
the slope of the plane (see figure ) 


(A) If H = 243 W sin a the particle will move on the incline plane. 

(B) If H = 0.5W sin a the particle will move on the incline plane. 

(C) If H = 4/3 W sin a the direction ф in which the block goes, relative to Н is 30°. 
(D) If H = 0.5W sin a the direction ф in which the block goes, relative to H is 60°. 


A perfectly elastic particle is projected with velocity v at an elevation 
0. A smooth plane passes through the point of projection and is 


inclined at an angle a to the horizontal. The particle will return to the 0 а 
point of projection provided cot a cot(0 — a) is : 

(А) 2 

(B) 2.5 

(C) 3 

(D 4 
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If a particle of mass m collides elastically with one of mass M at rest, and if the former is scattered 
at an angle 0 and the latter moves at an angle $ with respect to the line of motion of the incident 
particle, then which of the following combinations are possible: 

(A) Ө = 30°, ф = 0°, m= 1kg, М = 1kg 

(B) Ө = 60°, ф- 0°, т = 3kg, M = 3kg 

(C) 0 = 45°, = 45°, m = 2kg, M = 2kg 

(D) Ө = 60°, ф = 45°, т = 1kg, M -N3kg 


A locomotive engine, of mass M=1kg, has two pairs of wheels, of radius a = 0.25m, the moment 


of inertia of each pair about its axis being МК; and the engine exerts a torque L = Nm on the 


forward axle. If both pairs of wheels commence to roll without sliding when the engine starts and 
F, is the friction between each of the front wheels and the line capable of being called into action. 
If k = 1, the values of F, (in newton) can be: 


(A) 1 
(B) 15 
(C) 25 
D) 3 


A ball ‘A’ of mass M = 4 kg is suspended by a vertical string. Another ball 
‘B’ of mass m = 1 kg moving with a velocity u = 5.8 m/s at an angle 0 = 53? 
from vertical collides elastically with the ball 'A' as shown. Then choose 
the correct option(s). 


The velocity of ball 'A' just after collision is 2 m/s 

The velocity of ball 'B' just after collision is 4.2 m/s 

The velocity of ball 'B' just after collision is 2.5 m/s 

The impulse on the ball 'A' due to tension in the string is 6 N-s 


YS rer nm 


A 
B 
C 
D 


кее P ie 


A block of mass m = 1 kg is attached to one end of an ideal string 
whose other end is wound over a solid cylinder of mass M - 8 kg 
and radius R = 10 cm as shown when the cylinder rolls without 
slipping down the rough inclined plane of inclination 0 = 30°, the 
block moves vertically upward. Then choose the correct option(s). 
(g = 10 m/s?) 


(A) The acceleration of block is 2.5 m/s? 

(B) The acceleration of block is 5 m/s? 

(C) The tension in the string is 12.5 N 

(D) The frictional force acting on the cylinder is 17.5 N 


Consider a right solid cone, whose height is h and the radius of whose base is a. 


3Ma? (6h? +a?) 
(A) The moment of inertia of cone about its slant height is ———-————— 
20(h? +a?) 
(B) The moment of inertia of cone about an axis passing through its centre of gravity and 
3M(h? + 4a?) 
perpendicular to its axis. E Um 
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2 


(C) The moment of inertia of cone about its axis is Ma 


(D) The moment of inertia of cone about any axis passing through the centre of circular base 
and lying in the plane of the circle is same. 


SECTION- C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


13. A light elastic string of natural length 2m has one end, A, 
fixed and the other, B, attached to one end of a uniform візскепейі;” 
rod BC of length 2m and mass m = 3-242 kg. This can Elastic |. 
turn freely in a vertical plane about its other end C, which thread 
is fixed at a distance 2m vertically below A. Initially the rod 
is vertical, and, on being slightly displaced, falls until it is 
horizontal, and then rises again. Find the elastic constant 
of string in N/m .(take g = 10m/s°) 


A 
S > 


2m 
14. Three identical smooth spheres each of mass m 
= 84g on a smooth horizontal plane are in contact 
with one another, and are kept together by an endless THREAD 
string in the plane of their centers, just fitting them; 
when a fourth identical sphere is placed on them, the 5-7 


tension in the string is 3 newton, then find the value 


42 
of k. (Take g= 10m/s?). | 
TOP VIEW 
15. Over a smooth light pulley is passed a string supporting at one end a 


weight of mass 4 kg. At the other end of the string is a pulley of mass 1 kg. 
Two masses of 2 kg and 3 kg are suspended on either side of the 1kg 
pulley as shown in figure. The acceleration of the 4 kg mass is ng/49. Find 
n. 


2kg 
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16. A smooth hemisphere, of mass M = 4kg and radius a = 2m, 
is placed with its plane base on a smooth table. A rod, of Fixed 
mass m - 2kg is constrained to move in a vertical line with pal Ney | - 
one end Р on the curved Surface of the hemisphere. Find 77 MES реке 


the angular speed (in rad/s) of point P with respect to centre 
O of the hemisphere when OP makes an angle 0 = 60° with 
the vertical. Initially the rod was at the topmost point of the 
hemisphere. 


17. Pin P is attached to BC and slides freely in the slot of OA. 
Determine the rate of change d9/dt (in rad/s) of the angle 
0 at the instant when h = 4 m, p = 60°, and 0 = 30°, 
knowing that BC moves at a constant speed vo = 5 m/s. 


18. Two identical small balls A and B each of mass m 
connected by a light inextensible string of length 


f£ = 67.5 ст are placed on a smooth horizontal 
surface. With what minimum velocity u (in m/s) should 


the ball B be projected vertically upwards so that the 
ball A leaves the horizontal surface? (g = 10 m/s?) 
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Chemistry PART - II 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. In hydrogen atom during de-excitation of electron from an excited state to ground state 15 
spectral lines are emitted. Find the longest wavelength of U.V. region during de-excitation. 
4 
(A) 
ЗВ; 
36 
(В) 
35R,, 
25 
(C) 
24R, 
16 
(D) 
15R, 


20. 0.167 gram of KBrO; is reacted with excess of КІ. And liberated lə requires 75 ml of NazS2Os. 
What is normality of Na2S20; (where KBrO; is converted in KBr) (at. wt. of Br is = 80) 


(A) 0.08 
(B) 0.16 
(C) 1.8 
(D) 0.2 
21. М» and Н» are 1 : З molar ratio, allowed to react to form NH3, at equilibrium 50% of № and Н» are 
reacted. If the total pressure of the system was 21 atm. Find partial pressure of NH; at 
equilibrium. 
(A) 5 atm 
(B) 7 aim 
(C) 9 atm 
(D) 11 atm 
22. An alkaline earth metal whose sulphate is soluble and whose oxide is inert on heating. It forms 
insoluble hydroxide which is soluble in excess of NaOH. Find the metal 
(A) М9 
(B) Ba 
(C) Ca 
(D) Be 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. Which of the following are correct? 
(A) Number of wave made by an electron is two in an orbit where maximum magnetic 
quantum number is 2. 
(B) Number of electrons in Ne having their orbital angular momentum equal to zero are four. 


(C) Energy of 3d subshell will be more than 3p in hydrogen atom. 


р eel 
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24. 


25. 


26. 


27. 


28. 


29. 


(D) The number of degenerated orbitals will be 9 in a orbit of hydrogen atom where energy is 


Ra 
proportional to Freie 


Hydrogen like species in ground state absorb n photons having same energy and during de- 
excitation emits exactly n photons. Then the energy of absorb photon would be 


(A) 40.8 еу 
(B) 91.8 еу 
(C) 163.2eV 
(D 57.2eV 


h 

) Н: is more rapidly adsorbed on to the surface than Do. 

) Н: reacts with Cl» 13 times faster than D» with Clo. 

) NaCl is more soluble in D;O than H;O. 

) Н› can be obtained from water gas by oxidation of CO into СО, which can be easily 
removed by dissolving in H2O. 


Which are true regarding H202? 

(A) Decomposition of НО» can be catalysed by addition of МпОс. 

(B) Н:О: can be prepared by adding ТО: in dil. H2SO,. 

(C) Н:О: can be prepared by adding НзРО, in hydrated BaO;. 

(D) Н:О: decomposes on standing and on heating this can be retarded by using acetanilide 
or stannates. 


Select the correct statement: 

(A) F-Centre is responsible for imparting the colour to the crystal. 

(B) lonic compound having low co-ordination number shows Frenkel defect. 

(C) Schottky defect is more common for crystal having high radius-ratio (cation to anion). 
(D) Stoichiometry of crystal remains unaffected due to Schottky defect. 


Select the CORRECT statements: 

) Mixture of NaH;PO, and МагНРО, act as a buffer solution. 

) pH of a solution formed by mixing equimolar quantities of HCOOH and HCI will be less 
than that of a solution formed from equimolar quantities of HCOOH and HCOONa. 

(C) When Na3PO,(aq) is titrated with HCl(aq), the pH of solution at second equivalent point is 


(ок, +pK,, ) 


(D) Phenolphthalein changes it’s colour from pink to colourless at first equivalence point of 
titration of NaCO; with НСІ. 


Heating of lime stone given below 

CaCO, (s) = CaO (s) + CO, 7 

Equilibrium will shift in forward direction. 

(A) addition of He gas at constant pressure 
By increasing the temperature 


(B) 
(C) Decreasing the volume of the vessel 
(D) Addition of CaO 
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Which of the following statements regarding alkali metal are correct? 

(A) When alkali metal dissolve in liquid NHs, as conc. of NHs increases paramagnetic 
character decreases. 

(B) Alkali metal in liquid NH3 shows very strong oxidizing character. 

(C) Stability of superoxide of alkali metals increases with increase in size of metal cation. 

(D) All alkali metal carbonates decomposes on heating and gives CO» gas. 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


31. 


32. 


33. 


34. 


35. 


36. 


A unit cell has one atom on each corner of cube and two atoms at one of it’s body diagonals if 
volume of unit cell is 5 x 10?* cm? and density of element is 15 gram/cm?. The number of atom 
present in 150 gram of element is x x 10% find x. (Avogadro number = 6 x 102) 


NH,COONH, (s) —— 2NH, (д) + CO, (g) 


If at equilibrium some CO» at 1 atm is added at constant volume, 25% of original NH3 and CO», 
solidified before equilibrium was re-established. Find total pressure at new equilibrium. 


Red hot 
3C;H, Cu tube C,H, 
Find the degree of association of ethyne if observed molecular mass of mixture is 39. 


A (s) —3B(s) + 2C(g) 
Ke of above reaction is 9 atm?, at 327?C 


A 10 litre vessel contains 1 mole of B. How many moles of C would be added to drive backward 
reaction to completion. 


50 ml of 0.1 M NasPO, was titrated with 50 ml of 0.2 М НСІ. Find the pH of resulting mixture 
where pK, ,pK, and pK, of H;PO, are 5, 8, 13. 


A single electron species having atomic number Z make a transition from 2 to 1. The emitted 
photon is absorbed by excited electron of Ш"? in n; orbit and further excited to n». Find the value 


а, 2n, + 3n, + 64 
10 
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Mathematics PART -III 


ЗЕСТІОМ-А 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


NA 
If pane a is equal to 
0 

A 2 
(A) Х 

11 
B oe 
(B) 1 

11 

С эл 
(С) 4 14 
о 2-3 


1 1 
Number of continuous function(s) f: [0, 1] > R satisfying |! дах - T+ ебе) ах іѕ/аге 
0 0 


O09» 
ROM 


Let f, о: R > [1, о) are two differentiable function on the real line satisfying the differential 
equation (f? + g°)f’ + (fg)g' = 0, then 

(A) f is bounded, but g not 

(B) f is unbounded, but g is bounded 

(C) both are unbounded 

(D) both f and f-g are bounded 


The area of the set of points (x, у) in the plane that satisfy that two inequalities x^ + y^ < 2 and 
х“ + xy? < xy + y is 


(A) л 
2л 
(В) zs 
19x 
© + 


(D) none of these 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. 


Let f(x) be a real polynomial of degree 4 whose graph has two real inflection points. There are 
three regions bounded by the graph and the line passing through these inflection points, then 
(A) Two of these regions have equal area 
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43. 


44. 


45. 


46. 
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(B) Area of one of the region is equal to the sum of other two 
(C) Area of one of the region is double the sum of areas of other two 
(D) Area of one of the region is square of the sum of areas of other two 


Let a curve passing through (1, 0) satisfies the differential equation 


(хе) +зу?)®У (ax? + 2e!) - 0, then 
x 


(A) х? + 2хе? « y? = 3 

(В) x? — 2xe?! + y? 2 1 

(C) The slope of tangent to the curve at (1, 0) is -5 
(D) The curve intersects x-axis at only one point 


Let f be a function having a continuous derivative on (0, 1] and with the property that 0 < f'(x) < 1. 


ШІ 


0 


Also, suppose that f(0) = 0, then is always greater than or equal to 


je GOY dx 
0 
2 
(А) 5 
| 
6 5 
(С) з 
(0) 1 


Let S be the set of points in the Cartesian plane that satisfy |||x| – 2| — 1| + Illy] - 2| ^ 1| = 1, if a 
model of S were built from wire of negligible thickness, then 


(A) total length of wire required would be 6442 


(B) total length of wire required would be 3242 
(C) area enclosed by the wire is 50 sq. units 
(D) area enclosed by the wire is 25 sq. units 


Which of the following are CORRECT? (where [.] denotes the greatest integer function and {.} 
fractional part of x) 

(A) Right hand derivative of f(x) = |sin x| сов”! cos x at non-differentiable point is x 

(B) Left hand derivative of f(x) = [x] |sin лх| at non-differentiable point is (1 —k)z, k e I 

(C) Left hand derivative of f(x) = [x] sin? xx at non- differentiable point is (—1) л 
(D) 


D 


Right hand derivative of f(x) = x – 1|{x}: x e [> z] at non- differentiable point is 0 


The function f is defined by y = f(x) where x = r(3 cos t + 2|cos t|) 
and y = r(2 sin t + |sin t|) : t є [0, л], then 


(A) f(x) is continuous on [-r, 5r] 

(B) f(x) is discontinuous at one point on [-r, 5r] 
(C) f(x) is differentiable v x e [-r, 5r 

(D) f(x) is not differentiation at 2 points on [-r, 5r] 
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48. 


4 
[5 P dx is 
X? +1 

(A) гал” x + лаа” (x?) «c 

(B) 1 tan 3x— 3x" Jes 
3 1-8x^-93x^ + хе 
1 2x - x* 

С tan" Е 

2 3 1-2х° 3x? 
1 х-х3-1 

D tan” Jes 

(>) 2 [EX HX" 


Let f: [O, 1] + R be a double differentiable function with ҚО) = f(1) = 0, and f"(x) + 2f'(x) + f(x) 2 0 
V X € (0, 1), then 
(A) f(x) <0 v x e [0, 1] 


(B) if e" f(x) assumes its minimum value in [0, 1] at x = 4 , then f(x) + f'(xX) «0 
1 
Ухе|0-- 
8-8) 
(C) if g(x) = e" f(x), then number of real solution of the equation g(g(g(x))) = 0 is 2 


9 


f(x) > 0 V x є [0, 1] 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 


52. 


53. 


54. 


Number of real solution(s) of the equation 6* + 1 = 8°— 27* ^! is equal to 


(x? хаар заа 2243 


xê -x3 +1 543 


If the equation х“ + ax? + 2x? + bx + 1 = 0; (а, b e В) has a real solution, then minimum value of 
а + bf is 


A is 


Let A be the minimum value of the function f: R > R, f(x) = 


T. 1 
1+—+—+....+— 
lim —2 3 П is equal to 
noo Inn 
| TE . . ‚ ау а°х ; 
Let у = f(x) be a one-one function satisfying the differential equation зог -0 and #'(0) = 1, 
Х у 


1) = 2, then f(0) is 


Number of continuously differentiable function f: R — R satisfying f(x) > 0 and 
Р(х) = ҚҚ) v x e R is/are 
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PART TEST - | 
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PAPER - 1 


TEST DATE: 10-11-2019 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
ЅЕСТІОМ – А 

1. А 

Sol. mg(r — Rsin 0) = МОН sin 0 


Sol. 


mr = (M + m)R 510 


. mr 1 
5110 = --- 
(M+m)R 2 
2. Ө = 30° 
В 
(№, + №) cos 30° = mg cos 0 N А 
5 | HE. 
N: + № = EU 4440) 
(Мә - №) cos 60? = mg sin Ө 
N2- № = 2 mg sin Ө ...(ii) 
Solving (i) and (ii), we get 
mg 21 
N, = — (cos 0 + 4/3 sino „(iii 
mg ; 
М, = — (cos - J3 sino ...(iV 
Also, М, cos 60? = mg sin Ө 
М, = 200 sin Ө ...(V) 


From (iv) and (v), 
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Sol. 


Sol. 


Sol. 


: mg . 
2mgsind = — cos0 – 4/3 sin 
g JA ) 


243 sin0 = соѕ0 - V3 sino 
> 34/3 sin0 = cos 


n 


A 
10 2 
атах) = 9(н cos 0 — sin Ө) = 13 m/s (where u = 0.5 and uo = 0.33) 
F — (m; + Mə) g(sin Ө + uo cos Ө) = (т; + M2) Aymax) 
= F = 2000 N 
B 


velocity of point ‘A’ v, = VV? +@°R? = vJ2 
Normal acceleration of point A, 
а, (п) = o?Rcos45? + aR cos 45° – acos 45° 
5 Ш оВ Е v? 

A(n) 7 J2R 


-. radius of curvature of trajectory of point ‘A’ relative to the 
ground is 


= (ул)? = ин = 2,/2R 
V 


r 


Bain) vE 
J2R 
A 
Ө = 30° 
А, С 


тах) = НМ = 2tana - W cosa = 2W sina 


Hrn = (2М/ sina)? - (W sina)? = J8Wsino 
Hmin = V3W sin a, ф = 30° 


A, C, D 


The velocity parallel to the plane is unaltered by the impacts, so that the distance described 
parallel to the plane will be zero at the end of a time t given by : 


| 2 
0 = vtcos(0 — a.) SEL 
2 22 
я = YORE о) 
gsina 
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Also, since the elasticity is perfect, the velocity perpendicular to the plane is just reversed at each 
impact. The time of flight for each trajectory is thus twice the time in which the velocity vsin (6 — о) 
2vsin(0 - a) 

gcosa 


Clearly the particle will return to the point of projection if the first of these is some multiple, n, of 
the second, i.e. if 


2vcos(0-a) | п2Уу5іп(8- а) 
gsina cosa 
i.e. if cot a . cot (0 — a) is an integer. 


is destroyed by g cos a, and thus t = 


8. C, D 
іп(2ф+ 0 
со. M- шшш 
М 5їп Ө 
9. C, D 
L(k? +a?) 
Sol. F, must be not less than —-————— -2 N 


2a(2k? +a?) 


Let F be the friction on each of the front wheel in the forward direction, апа Е; the friction 
backward , on each of the hind wheel . Then : 


2 2 2 
Mk? 90 -L-2Fa ; Mk? 99. = 2Fa and MaS? =2F-2F, 
dt dt dt 
L(k? +a?) 
Solving we get, Ғ--------2М 
2a(2k? +a?) 
L(k? +a?) 
Р, must be not less than =2N 
2a(2k? +a?) 
10. A, B, D 
Sol. Using conservation of momentum along horizontal direction 
mu sin 53° = —mv; sin 53? + Му» 
4, --у - + 4v 
5 а 
5v2 – V4 = И ...(i) 
V2COS37°+Vy _ 24 
и 
0.8 м+м; = и ..- (ii) 
Solving (i) and (ii), we get 
5.8 Vo = 2u 


=> Vo = 22-2 т5 


2.М1-5у2-И-5х2-5.8-4.2 m/s 
[Nat = mv, +0) = 10N-s 


Tat = |Мсов53%4 = 2 [Nat = 2 x10 = 6 N-s 
[та= | Nat = = 
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11. A, C, D 
Sol. Mg sin 0 - T - fs = Ma 4440) 
2 
БН-ТН- ши а 
Ма 5 
5 ...(ii) 
T -mg = 2ma 
2T - 2mg = 4ma (й) 


Adding (i), (ii) апа (iii), we get 
Моѕіп Ө – 2т9 (ЗЫ. ата 


Мвіп0-2т 20 5 


амалын ЖА үү See tiie? 
SM cA 105 ^ 
г. T = m(g + 2a) = 1(10 + 5/2) = 12.5 N 
асылы Mens uS 
2 8 4 
= fs = 17.5 N 


12. A, B,C, D 
Sol. Use the definition of moment of Inertia. 
SECTION- C 
13. 00005.00 
Sol. Apply work energy theorem 
k 2 
то-2(2/2-2) =0 ->К-5 
14. 00005.00 
Sol. Draw the F.B.D. of the sphere at the top. 


15. 00009.00 


Sol. Let f, be the acceleration upwards of the 4 kg and therefore of the 1 kg. pulley downwards. Let f? 
апа їз be the accelerations of the 2 and 3 kg (both measured downwards). Let T, T, be the 


tensions of the upper and lower strings. Then 
T- 4g = 4f 

2T4 -T + g=1 fi 

2g $ T4 = 2f» 

3g - Т; = 3f3 

fo + їз = РАЙ 


From the above equations => f, = A 
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Sol. 


Sol. 


00002.00 


V4 COS Ө = Vo sin Ө 

у = V2 tan Ө 

у|-у;У3 (given 9 = 60°) 
Now using conservation of energy 


mga(1- cos) = ‚ту + im 


= 2ga = 2v? + 4v$ 
40 = 6у2 + 4v$ 

= 10у2 = 40 

=> V2=2 m/s 

) у, = 24/3 m/s 

Ps v4SinO + v5 cos 0 — 2 rad/s 

a 
00002.50 
Vo = ch sin 0 
T i ШиРЭ SQ ade 

hsinO h 

00004.50 


When the ball A leaves the horizontal surface 
T=mg 


2 
T+mg = FAV) 


4mv? 
2 


2mg = 


Now, using Conservation of Energy 
ue ok УЛУ mg? 
2 2 

и? = 2v? + 2g/ 

u° = gf + 290 


min = 4994 = V3x 10x 0.675 = 4.50 m/s 


> U 
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Fixed 
Vertical 


Guide Nm | MMM 


B 
BO, d 
T 4 mg 
...(ii) T 
A у 
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Chemistry PART -II 
SECTION - A 
19. A 
1 1 1 3 
эв. БЭ 
20. А 
So. 8ВО,-Г--э!,-Вг 


|, +$,0;? —oF «S07 
Меда. of KBrO; = Мед. of NazS203 


0.167 x1000 
Ж ажил 
6 
6-75М 
ЖАЛ; 
75 25 
21. B 
Зөн М, + ЗН, == 2NH, 
t-0 1 3 0 
t=t 1-05 3-1.5 2x0.5 
Ru, = 521-7 atm 


22. D 

So. Ве(ОН), +NaOH——>NaBeO, 
23. B, р 

Sol. (A) mzaz2,/-z2,nz3 


(B) — Ne= 152252 2p° 


(C) 3d = 3p 
(D) pu 
n 

n=3 


Third shell in hydrogen atom 3s = 3p = 3d 
Ans. 9 orbitals. 
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24. 


Sol. 


25. 


26. 


27. 


28. 
29. 


30. 


31. 


Sol. 


32. 


Sol. 
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А,В,С 


It means electron would move into first excited state. 
1 1 

Е-Е 213.627? енеге 

2 тау be 1, 2, 3........ 


A, B, D 
A, C, D 
A, В, C, D 
А, В, С, D 
А,В 
A, С 


SECTION- C 
00006.00 


Number of atoms in unit cell=1+2=3 
З xatwt. 

5x10 x 6x10? 

At. Wt. = 5x5x6x107 

=15 

15 gram has 6x10” atoms 


150 шат" "= I 6x10" 


15 = density = 


-60х10% 
2654 1024 
x=6 


00003.19 


NH,COONH, (s) == 2NH, (g) + CO, (9) 
2Р Р 

K, = АР? 

NH,COONH, (s) ——2NH, (g) + CO, (9) 
2P-0.5P Р-1-0.25Р 
1.5P 0.75P +1 

Kp =(1.5P) (0.75P +1) = АР? 

2.25 (0.75P 1) - 4P 


2 Sp, = 4Р 
4(4 


ааа M MÀ — M M H a Bá T —— 
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27P +36 др 
16 
27Р + 36 = 64Р 
36-37P, Р-= 35 
37 
P, =1.5Р +0.75P +1 
= 2.25Р +1 
2225x939 +1—3.19 
37 
33. 00000.50 
1 
Sol. Ma — 
X 
3C,H, —— CH, 
1 0 
1-a = 
3 
М, т, 
M, 1 
26 , 2a 
39 3 
2a 1 1 
— = — Q = — 
3 3 2 


34. 00002.60 


Sol. А(5)---В(в)-2С(о0) 


Kp =9=(P,) 
P, =3 
A(s) —3B(s) + 2C(g) 
1 a mol 
a-1x2 
PV = nRT 
3x10 =(a—2)0.0821 x 600 
(a )= 3x10 = 1 
0.0821x600 0.0821х 20 
а = 2.60 
35. 00006.50 
Sol.  pH- 223 - 6.5 
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PO? + H НРО; 


5mm 10mm 0 

0 5mm 5mm 

НРО? + Н --»эНРО, 

5mm 5mm 0 

0 0 5mm 

Н.РО, is a amphoteric ion whose, pH = Tpk, +pK,, 56 +8)=6.5 
36. 00003.00 

1 1 1 1 
Sol.  13.6Zz?| —-— | =13.6x3?| —-— 
Е =| à E =| 
2341-12-21 
n ing 

Ze 1 

12 n? n 

Z-1n-8,n-6 

Hence E = 


S 
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Mathematics PART - Ill 
SECTION - A 
37. A 
So. Let I(t) = pauar 
Inx 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


0 


l(t) = Шаа = ее) 


-it 1 
I(t) = rl E 
1+t? T 


[roat 
0 


A 
: 
ЇЇ 62) -2xt (x2) x ]dx - 0 
0 


= ЦЭВ: -0 


0 
So, f(x?) = x 
i.e., f(x) = Vx 
D 


(f° + g°)f + f'gg' =0 


«ae =0 
“Graf 


>f + 2020? = 
A 


y! + xy – х“ -xiy? 20 

(у? + х)(у – х?) >0 

Thus the two curves partition the circle x^ + y? < 2 into 4 regions of equal area and the inequality 
is satisfied by the two regions the cover the y-axis. So, the area of the set is half the area of the 
circle. 


А,В 

By scaling and translating, we may assume that the two inflection points are located at x = —1 and 
x=1 

So, f(x) = (x* – 6x? + 5) + bx + c where 2b = f(1) — f(—1); 2c = f(1) + f(-1) the line passing through 
inflection points is g(x) = bx + с 

So, other intersection points = 4/5 
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Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 
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E 1 
So, | (x* - 6x? « 5)dx| = | (xt - 6x? +5) dx -16 and [ (x - 6x? +5)ах = 32 
A,B, C, D 


Let M = 3x? + 2e", N = 2xe" + Зу? solution of the differential equation is 
(вх? +2e* dx + [(3у?)ау = c 


=> x? + 2xe’+y%=c 


А, B, C, D 
t 2 | " 
Let КИШ - [(t60) dx Vt e [0, 1] 
0 0 
t 
Fe) tt оода rtt 
0 


Let Git) = 2] GO dx -t (0 
0 


G'(t) -2t(0(1-f'(0)) 
So, F'(t) 20 v t e [0, 1] 
So, if 1>t>0 

F(1) > F(t) > F(0) 


1 ay 
ШІ -|6оо) dx >0 

0 0 
If f(x) = x, x е [0, 1], then equality holds and in many more such example 
A,C 


Draw the graph in first quadrant 


A, B, D 


f(x) = |sin x| cos” (сов x) 

Points of non-differentiability x = (2n + 1)x 

LHD = ~r, RHD = 27 

f(x) = [x]|sin лх|. Points of non-differentiability x = integers 
LHD = (1 —k)z, RHD = Кл 

f(x) = [x]sin*(nx) differentiable v x є R 

f(x) = |x — 1|{x} : points of non-differentiability x = 1 
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46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


A, D 


Clearly f(x) is continuous on (г, 5r] and not differentiable at x = —г, 5r 
Because there is vertical tangent at x = –г, 5r 


А,В 
xf +1 -x? FI х° 
= dx 
eae qe х° +1 ле 
(x4 - x2 +1) x? 
= dx + dx 
12:12:22 МЕСТЕ 


tan !x ‚ап х? 


1 агч Зх - 3х5 ік 
3 1-3x? -3x рх? 


A, B,C 


(f(x)e*)" > 0 
So, f(x) e* is convex 


, f(x) е* < max [f(0), f(1)] = 0 О 
2. f(x) £0 v x e 0, 1] 


SECTION- C 
00002.00 
Leta = 2 , b = -3° 1 and c = –1 
So, 2- 
=> 3%" Тэс a | 
Let Ж =! 


So, f'(ti) = f'(t2) Тот LMVT on (1, 2) and (2, 3) and t; e (1, 2), te є (2, 3) 
(x-Dtf? = (x -1) th? 
Clearly, there are only 2 solutions x = 1 and x = 2 


00000.20 


i? -3t-1 
After g'(t), we get CP: t2 1,1,1 V3 


So, (1+ a) = 212. 
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51. 00008.00 


2 2 
Sol. t60 «D x) (5 +766 a? —b?)x?>0 vx eR 
f(x) is strictly positive unless a? + b° > 8 


52. 00007.00 


Sol. 1+—+—+.....+ 


53. 00001.00 


dx 0 
dy X 


dx -1 фу dx -1 dy 
dy | 5 5 (8) ах? dy (%) dx? 
dx 

ш 

dx (%) 

dx 


=1 >y=ax+b:az0 


Sol. 


From the given is 


dy 
dx 


2 
> oy =0 or 
dx 
54. 00000.00 


Sol. Assume that such a function exists 
© f(x) = f(f(x)) > 0 
= #7 

f(x) = f(f(x) > (0) Vx є А 


0 0 
[f'G0dx > [f«0)dx SX «0 


=> f(x) < (x + 1)f(0) 

Clearly for x x ^1, f(x) 40 

Contradicting the hypothesis that f(x) » O V x 
No such function exist 
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Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
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Physics PART -I 


ЅЕСТІОМ – А 
(Опе or More than опе correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1 A force F(x, y, 2) = ББ, + Е, is conservative if, and only if, the following relations are 
satisfied: 
(A) ФБ, оу 
Oy | OX 
ge 2-4 
02 ду 
(C) OF, - OF, 
OX д2 


(D) Work done by the force on any closed path is zero. 


2. The two endpoints of an 8 m long weightless thread are fixed at the same height at a distance of 
4 m. An object of mass 10 kg is hung onto the thread and can move without friction. A horizontal 
force of magnitude F is exerted on the object to keep it at rest on the thread exactly below one of 
the endpoints of the thread? If F is removed, the object has an initial acceleration ‘a’ and 
eventually acquires a maximum speed V max 
(A) F = 50N 

В) a=4m/s? 


( 
(С) м = 20(243 -3) mis 
(D) 


D The radius of curvature of path traced by the particle after removal of F will first decrease 
and then increase. 
3. Three balls of mass m;, m» and ms can slide without friction along a horizontal rod. (There are 


holes in the balls.) At a certain moment the middle ball is given an initial speed of vo = 5 m/s 
towards the right. If all collisions are totally elastic pick the correct statement/s . 


cc 
m, m» ms 


) For any value of ті, тг and m; there can be at most 2 collisions. 

) If m, = 4m, m» = m and m; = 3m then for any value of vo there will be 2 collisions. 
) If m, = 4m, m» = m and m; = 3m then the final speed of тз will be 2.5 m/s. 

) If m, = 4m, т; = m and тз = 3m then the final speed of mə will be 1.5 m/s. 


4. The rotation of rod OA about O is defined by the relation 
9 = (412 -8t), where 0 and t are expressed in radians and 
seconds, respectively. Collar B slides along the rod so that its 


distance from O is r = 10 + 6 біплі, where г and t are expressed in 
metres and seconds, respectively. When t = 1 s, 


(A) The speed of the collar in radial direction is бл m/s. 
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(B) The speed of the collar in tangential direction is 80x m/s 
(C) The speed of the collar in radial direction is zero. 
(D) The speed of the collar in tangential direction is zero. 


A perfectly rough cylindrical grindstone, of radius a = 1m, is rotating with 
a uniform angular acceleration about its axis, which is horizontal. If a 
sphere in contact with its edge can remain with its centre at rest, The 
angular acceleration of the grindstone ( in rad/s) сап be 
(take g = 10m/s?) (There is no slipping between the sphere and the 
cylindrical grindstone) 


(A) 15 
(B 20 
(C) _ 25 
(D) 30 


A train is travelling at a speed of vo. Then it decelerates uniformly during a time of t to finally stop. 
In one of the wagons there is asmall object on the floor. The wagon long enough, so that the 


object does not collide with any of the walls of the wagon. £ is the distance covered by the object 


on the floor (with respect to train) , и is the coefficient of friction between the floor of the wagon 
and the object. 


(A) if гэж ug,/ - 0 


2 2 
(B I лт тш 
t 4ug 4 


(C) н 50 ug =0 


v$ Vot 
2ug 2 


(D) I 7% > ug, = 


A particle is projected from a given point with a given velocity v = 10 m/s and after hitting a 
smooth vertical wall returns to the point from which it started. The distance of the initial point from 
the wall can be: (Take g = 10т/52) : 


(A) 3m 
(B 4m 
(C) 45m 
(D) 6m 


A long thin uniform rod lies flat on the table as shown. One end of the 
rod is slowly pulled up by a force that remains perpendicular to the rod 
at all times. The rod is to be brought to the vertical position without any 
slipping of the bottom end? The coefficient of static friction between rod 
and ground can be: 


(A) 02 
(B 0.3 
(С) 04 
(D 0.5 
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(Matching List Type) 
This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-l and List-ll. 1151-1 has Four entries (I), (Il), (ІШ) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-ll and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A mass of 1 kg is supported by a cord 5 m long fastened to a <—(25/3)m_., 
massless ring free to move on a horizontal rod , as shown in 
Figure. The coefficient of static friction between the ring and the 
rod is 0.75. A second cord is fastened to the weight and passes 
over a pulley fastened to the rod (25/3) m to the left of the ring. 
Block A of mass m is attached to the other end of this cord. 


List-l List-ll 
(I) | Tension in the sting connected to block Ain | (P) | 6 
Newton . 
(II) | Tension in the 5m cord in Newton. (Q) |8 


(IIl) | The value of 0 is л/К radians , what can бе | (В) | 2 
the possible value/s of k. 


(IV) | Acceleration of block A(in m/s?). (5) |0 
(Т) |4 
(U) |12 
9. If mass m is such that the ring just begins to slip. The correct match will be, 
Options 
(A) | > P, Il > Q, Ш В, IV >S 
(B) I >Q, Il >P, II ^ T,IV—os 
(С) I> T, il >Q, Il 2R,IVo S 
(D) 15 0,1-9, 1 >R, IV S 
10. The value of m was initially chosen so that the ring just began to slide. Now , the ring is welded to 


the rod and mass of block A is increased to 5m , holding the 1kg mass . Immediately after the 
system is realeased then the correct match will be, 


Options 

(A) | > P, Il >Q, Ш В, IV >T 
(B) I >Q, Il  P,Ill —BÀ T, IV— U 
(C) I > T, I> U, IIl > R, IV >Q 
(D) | > U, II >Q, III 2 R, IV P 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A solid body of mass m and radius ‘R’ is placed оп a rough к 
horizontal surface. When a horizontal force ‘F’ is applied to the 
body at a height ‘h’ above the centre level, the body starts rolling 
without slipping on the horizontal surface as shown. 


777777777777: 


List -I gives the four different shapes of the given solid body and corresponding values of F and h 
while List —Il gives the magnitude of some quantities. 
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List-l List-ll 
(I) | For a ring, F = 2mg, =з (Р) |1 
1 
(П) | For a disc, F = mg, h= SR Q) | = 
4 3 
(Ш) | For a hollow sphere, F = Smg. h= Д (R) : 
(IV) | For a solid sphere, F= TS, p= ЗА is) | & 
2 5 21 
1 
T Е 
ШЕ 
1 
U 2 
(9) 7 
11. If acceleration of the ring is “аб then the acceleration of the different shapes of the body in ас units 
will be 
Options 
(A) | > P, Il > R, III >Q, IV >S 
(B) | >Q, П P, III > S, IV > U 
(C) I2 P, Il > T, IIl —> R, IV S 
(D) I >T, Il >Q, III В, IV > 0 
12. If frictional force acting on the ring is ‘fọ then the frictional force acting on the different shapes of 
the body in ‘fo’ units will be 
Options 
(A) I >P, Il >Q, Ill В, IV S 
(B) 15 9,1 Р, III > S, IV > U 
(С) I > P, Il > Q, ШТ, V>U 
(D) I2 T, Il >Q, III В, ІМ 0 
SECTION - C 


(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 


decimal place; e.g. XXXXX.XX). 


13. А mass of m = 1kg moves initially with a velocity of vy = 104/15 m/s. A constant power P = 1000 
Watt is applied so as to increase its velocity. Find the time (in sec) that elapses before the 


acceleration is reduced to half of its original value. 


14. A plank, of mass M = 1kg and length / = 7.2 m, is initially at rest 


along a line of greatest slope of a smooth plane inclined at an angle 
Ө = 30° to the horizontal, and a man, of mass Мо = 1kg, starting from 
the upper end walks down the plank so that it does not move. Find 
the time(in seconds) in which he gets to the other end of the plank . 
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15. A rod of length / = 2m is maintained to rotate with a constant 


angular velocity o = 1 rad/s about a vertical axis passing through 
one end (fig). There is a spring of spring constant k = 1 N/m which 
just encloses rod inside it in natural length. One end of the spring 
is attached to axis of rotation. S is a sleeve of mass m = 0.4kg 
which can just fit on the rod. All surfaces are smooth. With what 
minimum kinetic energy (in J) sleeve should be projected so that it 
enters on the rod without impulse and completely compresses the 


spring. 


move on a smooth horizontal plane. A uniform solid cylinder 
of mass m - 20 kg is placed on the rough inclined face of the 
wedge. Find the acceleration (in m/s?) of the centre of the 
cylinder relative to the wedge down the face. There is no 
slipping between the cylinder and the wedge. 


16. A wedge of mass М = 10 kg and inclination a = 30° is free to ж 


a // ^w 
КОЈ 


17. Rope is coiled round а drum of radius а = 1.5 т. Two wheels each of radius b = 2 т are fitted to 
the ends of the drum, and the wheels and drum form a rigid body having a common axis. The 
system stands on the rough horizontal surface and a free end of the rope, after passing under the 
drum, is inclined at an angle of 60° to the horizontal. If a force P = 10 N be applied to the rope, 
find the magnitude of acceleration (in m/s?) of centre of drum. Where mass of the system is 0.25 
kg and its radius of gyration about the axis is k = 2 m. 


КККК 
Front view 


Side view 


18. At what speed (in m/s) must a pebble be thrown from a height of h = 3.6m, and at an angle of 30°, 
measured from the horizontal, if it is to hit the ground at an angle of 45°. (Air drag can be 
neglected.) (Take g = 10 m/s?) 
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Chemistry PART -II 


SECTION - А 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. 


20. 


21. 


22. 


23. 


24. 


Which is/are correct regarding alkali metals: 

(A) Conductivities of alkali metal chloride in aqueous solution follows order 
LiCl < NaCl < KCI < RbCl 

(B) All alkali metal dissolved in liquid NH3 their solubility follows order Li < Na < K 

(C) In the electrolysis of NaCl (aq) during formation of NaOH. Сі (g) at cathode and Hp (g) at 
anode are liberated 


(D) Negative value of ЛН? (standard enthalpy of formation) LiF > NaF > KF > RbF > CsF 


Correct statement are 
(A) In ДІСІ, | molecular ion, СІ-І-СІ bond angle is 90°. 


(B) Bond dissociation energy follows order 
H-H > CI -CI > Br -Br 

(C) Extent of overlap follows order 
p-p»p-s»s-s 

(D) When ether is added to the mixture of LiCl, NaCl, KCI, it is KCI which will be extracted to 
the ether solution. 


Which of the following is/are true? 

(A) Titration of HBO; with NaOH require cis-polyhydroxy alcohol to move the reaction in 
forward direction. 

(B) Aqueous solution of Borax will act as buffer solution. 

(C) Elemental B can be obtained by reducing the B5Os with carbon. 

(D) (BN), is obtained when NH4CI and Na?B4OC; is reacted at red hot temperature. 


Select the correct statement(s): 

(A) 4nt^y? vs г plotted for a H-orbital curve contains З maxima and 2 angular node then 
orbital will be 5d. 

(B) There will be 13 electrons in Cu atom having magnetic quantum number is equal to zero. 

(C) There will be minimum four atoms of hydrogen atom require during de-excitation from 4' 

shell to 15 shell to cover all distinct spectral line. 

(D) The value of (п + / + т) of last electron in Mg atom is 5. 


N,O, = —2NO, 

In above equilibrium mixture of N2O4 and МО: at 425 K, contains N20; at 4 atm апа NO» at 8 atm. 
Now volume of vessel becomes double at the same temperature. 

(A) New pressure of N20; is 1.53 atm 

(B) New pressure МО: is 4.945 atm 

(C) Mole percentage of МО, is 23.6396 

(D) New pressure of NO; is 7.26 atm 


Which of the following statements is/are correct? 
) Diamond is a covalent solid and co-ordination number of each carbon atom is 4. 
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25. 


26. 


Ф 


The CCP and HCP structure of a given element would have same co-ordination number 
and same packing fraction. 
On decreasing the pressure, coordination number of CsCl decreases to that of NaCl. 


In fluorite structure of СаР,, Са” ion occupy tetrahedral void and F ion at CCP point. 


Which among the following statements are not correct? 


Саб and МогСз on hydrolysis gives alkyne. 
Ве:С and А14С on hydrolysis gives alkene. 
Linear silicones are formed by hydrolysis of monoalkyl chloro silane. 


In pyrosilicate two oxygen atoms is shared between two | Sio? | unit. 


Which of the following are not true? 
(A) 


A mixture of 2 mole of CH3COONa and 1 mol of НСІ will act as buffer solution. 
M 
200 ml of 3 solution of H3PO» is completely neutralized by 100 ml of 1M Са(ОН); 


solution. 
pH of 0.5 M NaH?PO» solution is 7.45 where pK, of H3PO:; is 1.2. 
МаН:,РОЬ: is a amphoteric salt. 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (ІІ) and 
(IV) and List-Il has Six entries (P), (Q), (В), (S), (Т) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-Ill and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


27. 


Match the following List-I with List-II: 


LIST-I LIST-II 


(I) | NaCl type (AB) (P) | Co-ordination number 6 : 6 
(M) | Antifluorite - (A2B) (Q) | Co-ordination number 4:8 
(Ш) | Fluorite (АВ) (В) | Co-ordination number 8:4 
(ІМ) | Diamond (5) | Effective atom/ions in unit cell 8 
(T) | Effective atom/ions in unit cell 4 
(U) | Packing fraction 34% 
Which of the following options has the correct combination considering 1-1 and 1161-11? 
Options 
(A) (ІМ), (S) 
(B) (1), (Q) 
(C) (ІІ), (R) 
(D (I), (T) 


Match the following List-I with List-Il: 


LIST-I LIST-!I 


NaCl type (AB) Co-ordination 6 : 6 


Antifluorite — (A2B) Co-ordination 4 : 8 


Fluorite (AB;) Co-ordination 8 : 4 


Diamond Effective atom/ions in unit cell 8 


Effective atom/ions in unit cell 4 


70200 


— — | р | ~ |~ 


Packing fraction 34% 


E 
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28. Which of the following options has the correct combination considering List-I and 151-11? 
Options 
(A) (11), (S) 
(B) (0), (5) 
(C) (ІМ), (Q) 
(0) (Il) (P) 
Match the following List-I with List-Il: 
LIST-I LIST-II 
(I) | KO: (P) | Paramagnetic 
(I) | K202 (Q) | Diamagnetic 
(I) | КО (В) | Aqueous alkaline solution 
(IV) | KO3 (S) | CO» absorber and О» releaser 
(T) | Coloured 
(U) | Used as breathing mask in submarine 
29. Which of the following options has the correct combination considering List-I and 1151-11? 
Options 
(A) (1), (Q) 
(B) (11), (P) 
(C (0), (U) 
(D (ІМ), (S) 
Match the following List-l with List-1l: 
LIST LISTI 
( | KO: (P) | Paramagnetic 
(I) | K202 (Q) | Diamagnetic 
(I) | КО (R) | Aqueous alkaline solution 
(IV) | KO3 (S) | СО: absorber and О» releaser 
(T) | Coloured 
(U) | Used as breathing mask in submarine 
30. Which of the following options has the correct combination considering List-I and 151-11? 
Options 
(A) (ІМ), (Q) 
B ), (Т) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 


decimal place; e.g. XXXXX.XX). 


31. Balance the chemical reaction given below: 
xMn(NO,), + yKOH + 5 ——K,MnO, +K,SO, +NO+ZH,O 
Eid eure 
10 
32. 


An inorganic mixture containing 0.5 mole of PCl; and 0.5 mol of PCl; was dissolved in excess of 


water. Find the number of moles of NaOH required to neutralized this solution. 
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33. 


34. 


35. 


36. 


АН, (ion exchange resin) can replace Са”? in water. If 1 litre of water is passed іп ion exchange 
resin and pH of solution found to be 5. 
Find hardness of water in ppm scale in term of Са”. 


One millimole of СО» is absorbed іп 200 ml of 0.1 M NaOH. If the resulting solution is titrated with 
НСІ using phenolphthalein as indicator, find millimole of НСІ required when indicator changes it's 
colour. 


For the reaction 


A(g) ===В(9) +С(9) 
Average vapour density of mixture is 83.33. If molar mass of A, В and C аге 100, 60 and 40 g. 
Find the number of moles of B formed at equilibrium starting with one mole of A. 


M 
49 gram of a sample of oleum containing 20% free SO; was neutralized By g NEO The 


volume of NaOH in litre require for neutralization is 
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Mathematics PART -III 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. 


38. 


39. 


40. 


41. 


1555 


1 1 
Let f be a continuous function оп |0, 1] such that [tat 2 V x e [0, 1], then [f^ (0а is 
x 0 


always greater than or equal to 


& 5 
6 1 
€ = 
о 2 


where п is ап odd integer greater than 1, is 
(A) 


Nop — 


(B) 
(C) 
(D) 
Let f: R > R be a thrice differentiable function such that f(x), f'(x), Р(х) and f(x) are positive 


V x є R. Moreover, (х) < f(x) V x є R, then 
(A) Р(х) < 2f(x) Vx eR 


1 
(B) год «(roo vxeR 


(C) год «2160 Vice 
(D) (х) < 3f(x) Vx eR 


Let f: [0, 1] + R be continuously differentiable function and 


1 
KO со so max [GO], then a can be 
0 хє(0, 


( 
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1 
В 25 
(В) 2 
3 
С hue? 
(0) 10 
(D) 1 
42. (pete age yxe R, then c can be 


43. Which of the following are INCORRECT? 
(A) f(x) = (sin x} cos x (cos ! cos x)? is not differentiable at 2n, (2+ z) and (2n + 1)л, 


е Z (where {.} represents fractional part function) 


(B) fb) = |(x — 1)(x — 2)(x —3)||sin nx| is not differentiable at 3 points in x e [0, 4] 

(C) f(x) = ||x – 2| 2 |x — 8|| - Зр — 5|? + 8x + 1 + cos(|x — 8|) not differentiable at 3 points 

(D) f(x) = (x? — Зх + 2)?? sin(x? — 2x) is not differentiable at x = 1 
a 

44. Let f: [0, 1] — R be a continuous function, differentiable on (0, 1) such that [ЦЕ =0 for some 
0 
е (0, 9; іһеп 
1- 
(А) боох <> max ! (x) 


1 
(B) ШЕ; 


»—— тах (х) 
2 


0<х<1 


(С) [ТО‹)ах 
0 


= = тах|Ғ(х)| for some function f(x) 


0<х<1 


(D) none of the other options is correct 
(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-ll. 1151-1 has Four entries (I), (Il), (ІШ) and 
(IV) and List-Ill has Six entries (P), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple 
Choice Question based On List-l and List-ll and ONLY ONE of these four options satisfies the condition 
asked in the Multiple Choice Question. 


(x^^ за) 
(x e. 


s (where {.} denotes fractional part function x); 


MM-I. Let f, (х) = lim (х-1) 
noo 


f, (x) = ixl cos? (2* 
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45. 


46. 


47. 


13 


2. . 2 8 . 
fy (x) = x = ; Xisirrational . 


: хївга па: 


I н х is irrational 
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E POE 1 ; Xisrational number of the form x = іп lowest terms with m, n > 0 
LIST-I 115Т-1 
() | (X) is discontinuous at (P) |-1 
(M) | 5505) is discontinuous at (О) |0 
(Ш) | 805) is discontinuous at (В) |1 
(IV) | f4(x) is discontinuous at (S) |2 
(1) | 42 
(0) | уз 
Which of the following is the only INCORRECT combination? 
(A) (I), (P) 
(B) (ІМ), (S) 
(C) (IV) (R) 
(D (ІМ), (T) 
Which of the following is the only CORRECT combination? 
(A) (11), (P) 
(B) (11), (Т) 
(C) (11), (Q) 
(D (ІМ), (U) 


MM-II. 1151-1 represents equations and List-ll represents number of positive real roots of the 


corresponding equations 


LIST- 115Т-1 
() | (х2-х+ 1) -х+х=0 (Р) | 0 
(I) | хх + 2x3-x?4+1=0 (Q) 


(IV) | x*-2*=0 (S) 
(1) | 4 
(U) 
Which of the following is the only CORRECT combination? 
(A) (1), (P) 
(B) (1), (Т) 
(С) (11), (Т) 
(б) (11), (R) 
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48. 


Which of the following is the only CORRECT combination? 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


49. 


50. 


51. 


52. 


53. 


54. 


Let f(x) be a differentiable function with a continuous derivative Ух є R. If f(1) = 2 and f(2) = 5 
and f'(x) takes only rational values, then ҚЗ) + (0) is equal to 


If f(x) is a function with a continuous third derivative on [0, 2] such that 
ҚО) = Ғ(0) = f"(0) = f'(2) = f"(2) = 0 and f(2) = 2, then minimum number of value(s) of c e (0, 2] 
such that f"(c) > 6 is 


Let f: (0, oo) > R be a twice differentiable function such that |f"(x) + 2xf'(x) + (х2 + 1)f(x)| 2 
yxe Rand lim (xf G0 #(х)) 2 5,then lim f(x) is equal to 


Let f: R 5 R be a continuous function v x є R such that [US 2) and f'(0) = 0, then 
"(1) is equal to 
4 


Let f(x) be a three times differentiable function (defined on R) such that f(x) has at least five 
distinct real zeroes, then number of distinct real zeroes of f(x) + 6f'(x) + 12f"(x) + 8f"(x) is/are 


ky 


n Ta 
lim |6) is equal to 
kein 


noo ү 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
ЅЕСТІОМ – А 

1. А, В, C, D 

Sol. By definition 

2. А, С 

Sol. To find F draw the F.B.D. of the mass. Then apply work energy theorem to get maximum speed. 

3. B, C, D 

Sol. The number of collisions will be dependent on the masses of the three objects. If m, = 4m, 
тг = m and тз = 3m then т; finally moves to left with 1 m/s, m» with speed 1.5 m/s and m; to 
right side with speed 2.5 m/s. 

4. A, D 

Sol. Write the co-ordinates of the collar and differentiate w.r.t. time to get velocity of collar. 

5. А,В,С 

Sol. Let the line joining the centres of sphere and grindstone be inclined at to the vertical, and let R, 


F be the normal reaction and friction. The sphere remains at rest if: 
R = Mg cos $ and F=Mg sin ф 
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Sol. 


Sol. 


Sol. 


2 42 2 А 
Also : ee Fb = Морѕіпф = р dee 
5 dt? dt? 2 
20 442 5gsing 
and bd"60/dt^ = acceleration of point of contact = aa, therefore a = ЕС. so that о must not 
exceed 50/2а. 
A, D 
ға = үү > ug , then the distance covered by the object relative to train 
— un 242 
l= Tig по)? $ (а – цо) 
2 2р9 
2 2 
= Vot 1 ges (Vo - ugt) 
2 2 2ug 
-Vo мої 
2ug 2 


2 
: 4 Lo t 
If the wagon long enough, distance moved by the small body relative to train is / = ae 
u 


A, B,C 


Let 0 be the inclination of the direction of projection to the horizontal, and x the distance from the 
wall to the point of projection, so that the time to the wall = x/vcos0. After the impact the horizontal 
velocity is evcos0, so that the particle will be vertically over the starting point again in time 
x/evcos0 from the impact .(e is the coefficient of restitution) 

The vertical velocity is unaltered by the impact, so that the particle will be on the same vertical 
level as the point of projection in time 2Vsin0/g . 

The particle will therefore return to the point of projection if 


2v sinO X X 
g vcos0 evcosO 
| е Б sin20 
=> X= 
1-6 g 


Now the greatest value of sin 20 is unity, so that the greatest value of x is 


, where е is 


v-e 
g(e+1) 


the coefficient of restitution. Since 0 <е<1 = х<5 
C, D 


Since the rod is raised slowly (quasi-statically), the entire 
system remains in equilibrium at any moment of time. Thus, 
the torque about the point of rotation of the rod is zero about 
any axis, and the net external forces are 0. 


„Fy 19/00506 (у. р. mgcosé 


N = mg -F cos Ө, fs = F sin Ө 
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Sol. 


Sol. 


Sol. 
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The F sin 0 force causes the rod’s bottom end to slip in one direction. The friction force counters 
this force to stop the slipping, fs < usN 
usN > F sin Ө. Hence, 
5 Есіп Ө sin0cosO0 
SET mg-Fcos0 2-со570 
Maximum of us can be found by setting its derivative with respect to theta equal to zero: 


2 — cos* 0)(2cos* 0 - 1) - 2cos^ 0(1—- cos* 0 
au | | ) 2 | ) = 0 This gives sind = aes and bin E 
do (2-сов?0) 43 4 
A 

Т; Т; cos 0, N 
Ї T, cos Ө, 
L——. 
| Т; sin 6, Т.8900 т, зіпө, pN 
10m Т. cos Ө; 
10 
E Borm F.B.D. of 1 kg F.B.D of ring 

For ring 
N = Т; cos Ө; P 
ÁN - T, sin0, 
tan 04 = 3/4 => 0, = 37? 
from geometry of triangle 62 = 53? 
=> 0 = 90° 
For 1 kg block For m 
Т; sin Ө; = To sin Ө > ЗТ; = 4T2 T2=10m=6 
Тә cos 02 + T, cos 0; = 10 _ 6, _ 
->Т2-6М,Т)-8М Цасан 
р 
For 1 kg block For Block A 
T,=8N 5mg - Т = 5та 
Т,-6-а ..(І) 30-Т;-За ...(ii) 
Solving (i) and (ii), we get 
a=6m/s 


Тә-б-а-6-6-12М 
А 


C 

(for Q.11-12) 

If h > ho [where ho = 3 
mR 


F + #5 = та 4440) 
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Fh - fsR = Їсма. 
ЕП lema г; 
в = Ер ..(ii) 


From (i) and (ii) 


F( 142) тај 14. 
R mR? 


R 
ца | 
UR 
mR 
= ma- F 
If h < ho 
F -fs = та 4440) 
ЕП + {А = lema 
Mar E E ..(ii) 


From (i) and (ii) 


F1] тај 14 In 
R mR? 


"e | 
"(n 53 
mR 
fs- F- ma 
For a ring, 
F = 2mg, h= R/2 
39 mg 
apes ipe arc 
3g mg 
ao = —, fj = —> 
For a disc, 
F = mg, h = 3R/4 
3 
mg|1+— 
"ES | 727 
mS 4 3 6 
2 
fs = ma pi 110 mg = 9 
Wc | 6 6 
7а, fo 
qot. [ыж е 
975 3 
For a hollow sphere, 
p. mag. f 
8 3 
ото 4 
a-—8. 3.9 . a. ay3 
5 2 
>m 
3 


S 
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Sol. 


Sol. 
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5mg mg mg fy 
8 2 8 4 


fs-F-ma- 


fs = fo/4 
For a solid sphere 
F = mg/2, h = 3R/5 


mg 8 
2 5 4g 8 
a -------а 
7 7 21° 
5 
fs=ma-F 
foes 4mg mg mg 
S 7 2 14 
84, ї 
a= XE LIU 
aq es E 
SECTION- C 
00002.25 
eu. = Р = constant 
dt 


When acceleration reduces to half value its speed becomes doubled i.e. v = 2vo 
= 1 2 2 

Pt = zi (v - 21 
_ 1 2 2 

Р{ = 27,44 - уб) 


_ 3mvo _ 3x1x100x15 _ 225 sec. 


>t 
2P 2x1000 

00001.20 
Mog 5110 + fs = Moa 4440) 
f; = Mg sind ...(ii) 

_ (M; + M)gsino 

- ш а 

TM ; 2М,/ 
The time in which he gets to the other end of the plank is || ———— — — 
(M+M,)gsin@ 


00003.60 


For entering without jerk уҙ = lœ = 2 m/s 
Using work energy theorem on sleeve after entering in the frame of 


V4 


rod. Top View 
Wsspring + Weentritugal = AK 

16:53 0820-2109 

2 2 2 


= 1 mv? - ke? + mere? 
2 2 2 
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Sol. 


Sol. 


Sol. 


Now K = 1 ту: +V5)= Ike +1 тв?ё® + mo??? 
2 2 2 2 


=2 + 1.6 = 3.6 Joule 
00005.00 


When the wedge has moved through a distance y, let the point of contact of cylinder have moved 
down the plane through x (with respect to wedge). Let F be the friction between the cylinder and 


the plane. 
Since there is no horizontal force on (wedge + cylinder system) 
Фу Фу d?x 
M +m cosa =0 ..-(1) 
dt? E dt? 
2 2 2 2 42 
Also, т B Y cosa P -F-mgsina and mad 2 „Айа ч 2 =Fa , so that 
dt dt 2 dt 2 dt 
d?y d?x | 
2 с050.-3 = -2gsina ...(2) 
dt? ЕЗ 
Equation (1) and (2) implies acceleration of the centre of the cylinder down the face, and relative 
2gsina(M+m) 


= 5 ms’. 


to the wedge, is 23 
ЗМ + т + 2msin* о 


00005.00 


Assume that the drum rolls away from the force Р, so that 
the friction F is away from P. Then : 


2 2 2 
Mk? 99 _ра ғы and Mb TS -MIX = F- Pcos60° 
dt dt dt 
2 
M(k? 02) 59 =P 25 
dt? 2 
5 fs Side view 
> 05x87 =10(1 5-1) 


2 
=> 29 = 2.5 rad/s? 
аї 


2 
And the required acceleration = bo 2х 2.5 = 5 m/s? 


00012.00 
VoCOS 30° = v cos 45° 


(8 
= Voa] = 
2 


Now using conservation of energy 
jme - v$) = mgh 


3và 2 vő 
—— — v6 = 2gh => — = 2gh 
5 0549 2 9 


— vo = J4gh = 44x10x3.6 -12 m/s 
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Chemistry PART -II 


SECTION- A 
19. A, B, D 


Sol. Cathode : Нь, Anode : Сі» 


20. А,В,С 
Sol. (D) : LiCl 
21. A, B, D 
22. А,В,С 


So. Мо = [№е |35? 


3-0-0-3 

23. А, В,С 

Sol. N,O, —— 2NO, 
4 8 
К, = v =16 atm 
On doubling the volume 
N,O, ——— 2NO, 
Lm Х 5 + 2x 
2 2 

(4-2х) 
16 = —— —— 
(2-х) 

X = 0.4725 

24. A, B, C 

25. В, C, D 


Sol. (A) . CaCo/MgzC3 + НО > СН / C3H4 
(B) Ве,С/А,С,-Н,0--эСН, 


(C) R,SiCl, 

(D) In pyrosilicate one oxygen atom is shared. 
26. B, D 
Sol.  n-Factor of H,PO, is one 
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27. 


28. 


29. 


30. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


200» 7x14 100х1х2 


pH xut E Ney е 45 
2 2 2 


A 
B 

C 

B 

SECTION – C 

00001.50 

S——>K,SO, «6e -— 
Mn (NO, ), + 2e- —— K,MnO, + 2NO 5242) 


3Mn(NO,), +S—>K,SO, + 3K,MnO, + 6NO 

Now balance K by adding 8 KOH on left side. 

3Mn(NO,), + S +8KOH——>K, SO, + 3K,MnO, + 6NO + 4H,O 

_X+ytz OPO RE pg 
10 10 


00006.50 


PCI, +3H,O——>H,PO, + ЗНСІ 


0.5 0.5 3x0.5 
No. of mole of NaOH = 0.5 х 2 + З х 0.5 х 1 


= 2.5 
PCI, + 4AH,O ——H,PO, + 5HCI 
0.5 0.5 0.5x5 
Number of moles of NaOH required = 0.5 x З + 0.5 х 5x1 
=4 
Hence, total mole of NaOH = 2.5 + 4 
= 6.5 mol 
00000.20 
pH = 5 
[H*] = 10° 


RH, + Са” — RCa + 2H* 
1 


—x10° 10° 
2 


Wt. of Са” in one litre = 5х10* х40=2х10* gram = 0.2 mg 


Hence, hardness will be 0.2 ppm. 
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34. 00019.00 


So. 2Маон + CO, ——Na,CO, 
20mm 1mm 0 
18 mm 0 1mm 


meq. of NaOH-« meq, of Ма:СО, = теа. of НСІ 
18х1%2хіх2 елі, 
Х = 19 


35. 00000.20 


Sol. A= B+C 

D-d 

a = ——— 
d 

.50-41.67 оо 

41.67 
ALB + C 
1 0 0 
(1-а) іхо іхо 
Hence number of mole of 
=1x0.2=0.2 


36. 00010.45 


49x 1 «1000 495 х1000 


Sol. + = Мх 1 
40 49 10 


V 210450 ml 210.45 litre 


РНИИ 
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Mathematics PART -III 


SECTION- A 
37. А, B, C, D 
1 


1 1 1 
Sol. < 0< [00-х ах = [f^ бах -2| xf (x)dx + |а 
0 0 0 0 


1 1 1 1 
So, m (x)dx 2 де s eo - а -t 


1 1 
нөр » (SS ox 
x 0 


So, [года gi 
0 
38. А 


Sol. Putting xk =t gives [(f(D) t dt=— vk e{1, 2, 3, ..., n — 1) 


rete capt) e di 


k-0 


1 

So, [(f(0-1) dt = 
0 
У ( 


= утс, A (FYE di 
0 


k=1 


n 1 
= 0-0 (176, fey adt 
k 


=1 


ээ ШШ -la-p"- 


39. A, B, C, D 
Sol. Р(х) Р(х) (х) f(x) < f(x) f(x) + (G9)? Vx eR 
= (ео) <f(x)f'(x) vx eR Ё lim 5 ("69 -tG0f'G)-0) 
("Ооу Ы 


ОЛОН 2200 үхен- E (x)? го) «2f GOf'G) veer 
1 
= <4 T iex) VxeRof co «(3 f(x) vx eR 
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40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


46. 


Sol. 
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А,В,С 


" "2 "y? 

ES он |47) (ах Dax 
4x 

у = е2х-! 


A, В, C, D 


j 1 f(1)+#(0) | 
-l|fGodx- 10759). (а 
j^ J юк = 05 | sdk 
1 


, 
Since, (х -2)ғодак < max 0] хос Бау lf’ Go] 
0 2 0<х<1 0 2 Д 0<х<1 
A, В, D 
ех + e* © х2" © х2" x 2 1 
- < =e? xe" УхеВ->с>- 

2 hm ep 2 
For c =—, inequality does not hold for x = 1 
A,B 
(A) Clearly function is differentiable at some of these points 
(B) Differentiable v x є (0, 4] 
(C) Not differentiable at x = 2, 5, 8 
(D) f(x) is not differentiable at 1 


2 ШОР) -0 
0 


| 
Put x = at, we get ГКада -0 
0 


ГО) 
Using LMVT on (а, ах], (5) – f(ax)| < (1 — а)хМ 


1 1 
[f G0dx 
0 


Let М- max 
0<х<1 


Now, = 


(600-Ках)д 


0 


1 
<(1-а)М| хах <1(1-а)М 
: 2 
Equality holds if f(x) = + міх -а) 


р 
В 


(45.-46.) 
fi(x) is discontinuous at x = –1 only 
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Р(х) is continuous V x є R 


f4(X) is continuous at x = 0, V3 only 
f4(x) is continuous at each irrational number 


47. A 
48. A 
Sol. (47.-48.) 


() 02-х-1)-х -х-0 
=> f(f(x)) = 0, where f(x) =x? -x +1 
which has only one negative solution 
(П) f(x) = x€ х + 2x? -x* +1 
= (x°— 1)2(х2 + 1) + 2x°>0Vx>0 


3 ТЕ 
(ПІ) ! + | + ЦАР х5 has three positive | | 
x-1 x-2 x-3 | 
solutions | i 
(IV) 2* = x*, has two positive solutions X=1 х-2 x=3 
SECTION - C 
49. 00011.00 
So.  f(3-8andf(0)-3 
50. 00001.00 
Sol. f(x) =£(0) + f(0) x + : ша fe) a where 0 <a <x and 
f(x) =f(2)4 f"(2)(x -2) + ! 20, 88 Pa 2) where x <B <2 


f"(a) 2 Б Р'В) 
6 6 
Put x = 1; f"(a)«f"(B)-12 


So, at least опе of f’"(a) and 17(р) is 2 6 


(x-2) 25 


51. 00000.00 


x2 


f(x)-e2 


-— (х) + 2xf'G) (x? +1) (х) 


Sol. lim f(x) = 
X00 (x? +1) 


хоо ES 
So, lim f(x) 20 
52. 00000.00 


Sol. Put дб) -x* +2 


xe[- 2i]. then x «00053 
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Sol. 


54. 


Sol. 
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Let x, € E | and x,,4 = g(x,) V п > 0. The sequence x, is increasing and bounded above 
so its limit exists and this limit is 3 (by solving g(l) = |) 
By continuity, the constant sequence (Қо,)) tends to (2) — fis constant over E 1 


00002.00 


Let g(x) = e"? f(x) 
Using Rolle’s Theorem, g’, g”, а” have at least 4, 3, 2 distinct real zeroes respectively 


00000.50 
5 Жи 
koe kw 
(5) 2218 MUTTER 
lim 2——2— — 21 vKkeN- lim & =1=> lim (5 = lim У-= = 
noo к noo хо noo Cn noo en 2 
n? k=l n? 
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FIIT] EE 
ALLINDIA TEST SERIES 


PART TEST - | 
JEE (Main)-2019-20 


TEST DATE: 9-11-2019 


Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 — 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. For a particle projected with initial velocity и = 61 +8) 4 20k , find angular velocity of the particle 
about the point of projection, at t = 2 sec. (Given 0--1 Ok ) 
1. 34 
A -і--- 
(А) 51720! 
1. 3; 
B --із-- 
(8) 5 20° 
ey аша) 
5 20 
(D) V2; 342: 
5 20 
2. A solid cylinder of mass ‘m’ is kept stationary on a fixed incline of 37°, by F 


applying a force tangentially as shown in the figure. Calculate the minimum 
coefficient of friction that the surface must have in order to achieve 
equilibrium of the cylinder by applying a force of minimum magnitude. 


37? 
3 
А 1i 
3 
в) = 
3 
© = 


(D) none of these 


3. For what value of initial speed и, a projectile launched at 0 (from the 
vertical) from the top point of a hemisphere will land at 20 angular 
position(from the vertical) on the hemisphere as shown in the figure. 


(A) ОВ согд 
(в) JR cos? 0 


5110 
(C) JgR со50 
(D) Not possible 
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A particle moving in space with a velocity 20 m/s along positive v = 20 m/s 
x-axis starts experiencing a constant acceleration at t = 0 as — 97 >r » 
27 o Х 
shown in the figure. The minimum value of the ratio ае : 150 
тах 7 
where Rmin/Rmax is the minimum and maximum radius of a-5m/s 
curvature of the particle's trajectory for any t > 0 15 
1 
A 2n 
(A) 8 
1 
B 23 
(B) 6 
1 
С 25 
(C) 5 


(D) none of these 


An hour glass containing sand is kept on a weighing scale. At t = 0, sand 
starts falling from upper compartment to lower compartment at constant 
rate. How will the reading of scale look like when plotted against time. 
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6. A rod of length ‘e and cylinder of radius ‘r’ is kept оп an incline plane 


as shown in the figure. The rod is pivoted, while the cylinder can roll 
without slipping. A light string PQ attaches top of cylinder to some 
point on the rod such that it is parallel to the incline. The minimum 
value of radius of cylinder to ensure that the string is taut when the 
system is released from rest is 


(D) none of these 


7. A truck has its side door initially open as shown. The Initial position 
dimension of the door is 2m x 3m (W x /) and its mass is 
M = 5 kg. At t = O, the truck starts moving with uniform 4 Н 
acceleration a = 5 m/sec? as shown in figure (top view). 8 oii |W = 2m 
At any time t, if the door makes angle Ө with its initial 4 $ 
position, then the component of force exerted by hinge 
on the door along its width is 


Truck 
Top view 
(A) 125 sino 
2 
(B) 250 sin 0 
(C) 75 sin 0 
(D) none of these 
8 For a particle moving in space with velocity v , which of the following is incorrect. 
a 1002901 
dt dt 
t t 
(B) fiv ete [9-а 
0 0 
% 
(С) lav] аго 
t 
div| dv (у 
о 27.917 
аї dt iv 
9. A stick of length L is dropped from rest. At same instant, an insect starts moving 


up the stick with a constant speed u relative to the stick. The maximum height 
attained by the insect from its initial position with respect to the ground is 
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Ui i 
g 
e + 
g 
g 
(D) none 


In the arrangement shown, a bar AB is connected 
through a rotating drum via a massless string 
which is attached to the end B of the bar. The 
portion of the rod near end A rests on a horizontal 
surface. The drum rotates with a uniform angular 
speed ox. The angular speed of bar AB at given 
position is 


оуХ 
vx? +h? 
ой 
(x? +h?) 
ооп 
vx? +h? 
ох 
(x? +h?) 


A car of mass m is initially at rest on a boat of mass M and is tied to 
the shore as shown. Тһе car starts accelerating from rest at t = 0 and 
acquires a velocity Vo in time to. At t = to, the car applies brake and 
comes to rest relative to the boat in no time. Neglect friction between 
the boat and the water. The time ‘t in which the boat strikes the wall 
is 


1 


бїс ыг 
Ур 
в) pm 
0 
туу 


(D) none of these 


Two small rings of mass 'm' each are contained to move on m m 
smooth wire. The rings are connected to a block of mass '2m' via 
massless strings of length ‘/’ each. Initially, the system is held at. " , m р 


rest as shown. The velocity of block when string makes 60° with 
the vertical is 
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(A) | 4200 
Заг 
V5 

2 
o {8 
Заг 
ү4 


13. A spinning drum of radius ‘R’ with its axis parallel to the ground, carries 
dust particles deposited on its inner surface. Find minimum angular 
speed with which drum be rotated so that a dust particle separating 
from the drum may fall at its diametrical opposite position in space. 
Assume, sufficient friction present to prevent any relative slipping of 
dust particle on the drum. 


4 
(А) oR 
EUN 
®) үң 
9 
үд 


(D) None of these 


14. A particle moves in xy plane. The position vector of particle at any time t is г = {(2t)i+ (212))) m. 


The rate of change of 0 at t = 2 sec, where 0 is the angle made by the velocity vector from the 
positive x-axis, is 
(A) ES rad/sec 
14 
2 
(B) —- rad/sec 
17 
4 
(C) ае 


(0) 2 rad/sec 


15. A circular groove PQM of radius R is cut in an inclined 
plane as shown. A small ball of mass m is released form P. 
The magnitude of the displacement of wedge by the time x 
ball reaches М is (0 = 60°, R = 1m, m = 2kg, M = 3kg) Ж? 
у М О 
(A) 5m 
1 
В -m 
(B) 5 


n 
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5 
(D) none of these 


A man is rotating a stone of mass 10 kg tied at the end of a light rope in a circle of radius 1m. To 
do this, he continuously moves his hand in a circle of radius 0.6 m. Assume, both circular motions 
to be occurring in the same horizontal plane. What is the maximum speed with which he can 
throw the stone, if he can exert a pull not exceeding 1250 N on the string. 


(A) 104/2 m/s 


(B) 545 m/s 
(C) 10 m/s 
(D) 20 m/s 


А man of mass m while jumping up in the air applies a force F = Fo cos ot on the ground. 


Assume, that he remains in contact with the ground from t = 0 to t = a sec. 
[0] 


(А) Velocity of man during take off ( = Z) is less than Fo 
20 mo 


(B) Man is producing peak power at the instant of take off. 
(C) The average power produced by man is zero. 


(D) The ratio of power produced at t = Е. and t= = is more than 1. 
СО [0] 


Two beads A апа В of equal mass ‘m’ are connected by a light string. A 
The beads are positioned to move on a smooth ring in a vertical plane 
as shown in the figure. The tension in the string just after release is 


B 

(A) 42. mg 

m 
e 7 

m 
с) F 

m 
о F 
A particle A is fixed at the origin of a fixed coordinate system. B is another particle that 


experiences a force F- CR p 


5 Ly due to particle A, where r is the position vector of B with 
r r 


respect to A. Find the work done in moving particle B slowly from P, (мато, Jar) to point 


if f, 
Р,|-2-,-0-| by an external agent, where го is the equilibrium position of the particle. 
9 2 
E 
2 
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p? 
C Hub. 
(©) 16a 
ор? 
D LED. 
(0) 64a 
20. A spool of mass ‘m’ has inner and outer radius R and 2R 


respectively. A thread is wound on the inner disc and its free 
end is pulled with a force F at an angle 0 with the horizontal in 
the direction as shown in the figure. Assume no slipping 
condition for thread and the spool and lem = 2mR’, then 


For 0 < 0 < 90°, frictional force acts leftward only. 

For 0x 0 < 60°, it acts leftward and for 60? < 0 < 90° it acts rightward. 
For a certain 0 between 0? and 90? friction becomes zero. 

none of these 


CEEE 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. Two men A and B of mass M and 2M are standing 120? apart on a circular platform of mass 4M 
and radius R. The platform is free to rotate about its centre, while men are standing at periphery. 
Now men interchange their position with respect to disc by walking along periphery only. If 10 
represents magnitude of angle rotated by platform with respect to the ground, find the ratio 
ЛӨ max 


AO0min ` 


22. A(3 m, 4 m) and B(7 m, 1 m) are two coins on a carrom board. The y A (3, 4) 
striker is placed at origin O. If the striker can be shot with a speed of 
5 m/sec, then find the minimum time (in sec) taken by striker to у В(7, 1) 
become collinear with coin A апа В. ° 


SECTION - C 


(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


23. The resultant of two vectors А —5i and B is В. The direction of А is such that it makes an 


angle 5 with the positive x-axis in anticlockwise sense. Find the magnitude of R when B has 


minimum magnitude. (Take J3 =1.732) 
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A block of mass m = 4 kg is kept on a rough surface of u = 0.25. m 

At t = 0, an external force F(t) that varies linearly with time starts F(t) 
acting on the block. The force acts for a duration of 8 sec only and 
F(t = 8) = 0 N. If the block starts moving at t = 2 sec and finally 
stops at t = 11 sec, then find the time (in sec) instant when 
velocity acquired by the block is maximum. 


A hemisphere of radius R = 0.5 m is rotated with a uniform angular (052153 
speed œ = 10 rad/sec for some time. The hemisphere is then stopped eS 
and it was found that only 20% of its top surface area remained covered А 


with dust particles. Find the coefficient of friction between the particles 
and the hemisphere. 
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Chemistry PART -II 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


29. 


30. 


The geometry around each iodine in dinuclear anion Th (OH), ©] is: 


) Octahedral 
(B) Monocapped octahedral 
(C) Square pyramidal 
(D) Pentagonal bipyramidal 


(A) As 
(B) Zn 
(С) Ga 
(D) Ge 


The magnetic property of which molecule changes if we assume s — p mixing is not operational 
for all given molecules: 


(A) № 
(B Р; 
(C) О; 
(D С; 


Consider the following reversible reaction; А(0) -28(0)--:53В,(0) К, = Z. 


The above equilibrium is established in a 1 L flask and at equilibrium 2 moles of each A and B are 
present. If 2.0 moles of В are added further how many moles of АВ, should be added so that 
moles of A does not change? 


(4) 6 
(B) 8 
(C) 10 
(D 12 


During titration of acetic acid with aq. NaOH solution, the neutralization graph has a vertical line. 
This line indicates: 


у -> 
) Neutral nature at equivalence point 
) Acidic nature at equivalence point 
) Depends on experimental proceedings 
) Alkaline nature at equivalence point 
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32. 


33. 


34. 


35. 


36. 


11 AITS-PT-I-PCM-JEE(Main)/20 


Which is the poorest reducing agent? 
(A) Nascent hydrogen 

(B) Atomic hydrogen 

(C) Dihydrogen 

(D) All have same reducing strength 


For which of the following reactions, the degree of dissociation cannot be calculated from the V.D. 
data: 


| 2HI(g) ——H, (9) +1, (9) 
ll. ^ 2NH,(g) №, (g) + 3H, (g) 


Ill. 2NO(g)—=N, (g) + O, (g) 
IV. РС, (9) РС, (g) + Cl, (9) 
(A) | and Ш 

(B) Il and IV 

(C) | and Il 

(D) Ill and IV 

On dissolving moderate amount of sodium metal in liquid NH3 at low temperature, which of the 
following does not occur? 

(A) Blue coloured solution is obtained. 

(B) Ма” ions reformed in the solution. 

(C) Liquid ammonia solution becomes good conductor of electricity. 

(D) Liquid ammonia solution becomes diamagnetic. 


Consider the following statements about carbon suboxide 
| It is a linear molecule. 


Il. It is an optically active cumulene. 


ІШ. Тһе total number of o bonds, л bonds and lone pair in the compound are 12. 
The correct statement is/are: 
) | and Il 
(B) П and Ш 
(C) | and Ill 
(D) All of the above 
n the compound M — O —H, the M — O bond will be broken if: 
A) ЛЕМ. of M and O < ЛЕМ. of O and H 


) ЛЕМ. of M and O = ЛЕМ. of O and H 
C) ЛЕМ. of M and O > AE.N. of O and H 
) Cannot be predicted by AE.N. data 


Choose the INCORRECT statement: 

(A) Amorphous solids are short range orders 

(B) Amorphous solids are anisotropic in nature 
(C) Crystalline solids have definite heat of fusion 
(D) Crystalline solids are true solids 
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37. The correct observed curve for a backbody at different temperature representing intensity 
wavelength relation is: (T2 > T4) 
(A) Ts 
| 
Ti 
à— 
(B) 
T2 
| 
Т; 
1 —> 
(С) Ti 
à— 
D 
(D) т, 
| 
T2 
4-> 
38. The oxidation state of sulphur in the product/(s) of the reaction of Sg іп basic medium is/are: 
(A) +2 and +6 
(B) - 2 and +6 
(C) - 2 and «2 
(D) - 2 only 
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40. 


41. 


42. 


43. 
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The orbital overlapping in the figure results in: 


(A) 4-4 л antibonding 
(B) 4-4 c bonding 
(C) 4-4 c antibonding 
(D) 4-4 x bonding 


The preparation of SOs(g) by reaction SO, (3) +50, (g)——SO,(g)is an exothermic 


reaction following temperature — pressure relationship for its % yield, for temperatures (T4, Т and 
T3) the correct option is: 


Ts 


T2 


% yield Т! 


----> Pressure 


(А) Tas» To» Ti 
(B) Ti = T2 = Тз 
(C) T4 > To > T3 
(D) Not enough information. 


The existence of a solid compound in more than one modification is known as: 
A) Isomorphism 

B) Allotropy 

C) Amorphism 

D) Polymorphism 


p 


The INCORRECT statement amongst the following is: 

(A) Boron has unusually high melting point due to strong crystalline lattice. 

(B) In group 13, the compound with +1 O.S. are more ionic than with +3. 

(C) Aluminium dissolves in dil. HCI to liberate Hə whereas Н» is not liberated when it reacts 
with NaOH. 


43 
(D) Aluminium chloride in acidified aqueous solution forms | А(Н,О), | ion. 


Pick out the correct statement: 


COS 0536. 
СГ 


А) 
) High temperature increases coordination number. 
) 
) 


Presence of excess Ш in ІСІ develops violet colouration. 


B 
C 
D Greater is the number of F-centres, greater is the intensity of colour developed. 


— — ~ =~ 
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44. T 


2 


e INCORRECT order is: 

(A) Covalent character: PbCl > CaCl» > SrCl2 > BaCl; 
(B) Thermal stability: PoF, > PbCl, > PbBr, > Pbl, 

(C) Melting point: KF > KCI > KBr > К! 

(D) Boiling point: CHCl; > CH3Cl > CCl, 


45. The correct graph representing the electron gain enthalpy of chalcogens is: (Ae H is released 
energy) 
(A) 
Ae,H Ж“ 
о S Se 
(B) 
лен вэ 
о 8 Se 
(С) 
АҢ, 
о 5 Se 
(D) 
АН, \/ 
о 5 Se 
SECTION - B 


(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. The radial distribution curve of the orbital with double dumbshell shape in the fourth principal shell 
consists of 'n' nodes, n is: 
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After balancing the given reaction: 
Ca, (PO, ), F + SiO, + C——»aP, +bCaF, + cCaSiO, + dCO 


The value of [d – (a + b + c)] is: 


SECTION- C 


(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


48. 


49. 


50. 


Equal volumes of 0.02 M AgNO; and 0.02 M HCN hid mixed. If [Ag] at equilibrium is x x 10°, 
calculate x. Take К.(НСМ) = 9 х 10? and K(AgCN) = 4 x 1079 


The ratio of distances of nearest neighbours in BCC lattice by next to next nearest in FCC lattice 
is: 


The concentration of oxalic acid is ‘X’ mol 1777. 40 ml of this solution react with 16 mL of 0.05 M 
acidified KMnO,. What is the pH of ‘X’ M solution? Assume oxalic acid dissociates completely: 
(log2 = 0.3010). 
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Mathematics PART - III 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


i 

51. Let »=|——; ‚ then log В is equal to 
+X 

) log2-1+A 

) 1092-3 + Зл. 

) 21092 л 

) 1094-3 + 34A 


52. XCOS a. +1 


— 


3 dx is equal to 
(x? + 2xcosa +1)? 


(A) = +c 


Vx? +2xcosa+1 


(B) -ХСО5оО іс 


Vx? +2xcosa+1 


(C) EX +c 


Vx? +2xcosa+1 


(D) 2xcosa 28 


Vx? +2xcosa+1 


[x]+1 
{x} +1 


53. f(x) = for En JE] (where [.] denotes the greatest integer function and (.) 


f(x) is many-one discontinuous function 
min( lim f(x), lim ғо) -10) 
xot xo1* 


A) 
B) 
C) f(x) is surjective differentiable function every where 
D) f(x) is injective function 


54. Let f(x) be a decreasing function defined on (0, о). If (2a? + a 1) < f(3a? — 4a + 1), then the 
range of a is 


(A) Ader aie 


(B ae(0,5) 
1 
С) a> 
1 
D) ae (o 3 5) 
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55. 


56. 


57. 


58. 


59. 


60. 
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Let f: R > R be a function such that f(0) = 1 and for x, y є R, f(xy + 1) = f(x)-f(y) – f(y) ^x + 2 
holds (where [.] denotes the greatest integer function). Then which is the correct option? 


(A) lim [ТОО] 2 1 
(B) lim, [fG9]2 2 
(C) lim [ТОО] 20 
(D) іт [ОО] 21 


Tangent are drawn to the curve y = cos x from the origin. Then the point of contact lies on the 
curve х? — y? = ax? y?. This value of ‘a’ is equal to 


A җ 
® 5 
с) 1 
0) 2 


If the curve y = x^ + ax + b and у = cx — x° touch each other at (1, 0). Then the area bounded by 
the curve y = x? + ax + b with x-axis is 


& 5 
в 2 
€ 5 
©) < 


= х in (0, 1) is/are 


ELE S 
oma 


one of these 


It is given that there are two sets of real numbers А = (a1, ах, ....., азоо} and B = (bi, b», ....., bao]. 
Total number of onto functions # from A to B such that Қаң) < Қа») < Қаз) < ..... < (азоо) is/are 
(A) Cso 

(Әке 

(D “сы 

lim (х= )- xx) is equal to 

x>0* 

(A) 0 

(B) 1 

(C) -1 

(D) does not exist 
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61. 


62. 


63. 


64. 


65. 


66. 


67. 


If for all x, y the function f is defined by f(x) + f(y) + f(x)-f(y) = 1 and f(x) > 0, f(x) is differential 
everywhere, then 

(A)  f(0)2f(1) 

(B) f'(x) = 0 for all x 

(C) #(0) <#(1) 

(0) попе of these 


oo n 
If f(x) 214 2 (ода) , then at x = 0, f(x) 
nat N: 


(A) has no limit 

(B) is discontinuous 

(C) is continuous but not differentiable 
(D) is differentiable 


lim cos (avn? +n), n e 216 equal to 
(A) 0 

(B) 1 

(C) -1 

(D) does not exist 


n/m means that n is a factor of m, then the relation ‘/’ is 
) reflexive and symmetric 

) transitive and reflexive 

) transitive and symmetric 

) equivalence 


If f: R + Ris a continuous function satisfying Қ0) = 1 and f(3x) — f(x) 2 x V x e Rand 


lim t(x) -() = P(x), then which of the following is correct? 


no 


(A) Р(х) = п 
(В) Р(е) = 3 
(C) P(5) = 10 
(D Р(11)-55 
Th | f (a S i | 
еуашео Г ОТУЗ is equal to 
T 
(A) - 
т 
(В) 5 
т 
(G^ us 
т 
0 1 


1 
4 


Let f(x) be a real valued differentiable function defined for all x > 1 such that f'(x) = x tO 
х +(x 


and f(1) = 1, then 
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68. 


69. 


70. 
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" Tt 
(A) lim 9<1%2 


хо 


" т 
(В) lim Рб) > 147 


(С) lim ()>1-2 


(D) we can't say 


2 
If a and В the roots of the equation x? + t*x — 2t = 0, I(t) = [|^ + |? : Ї 5 ® , then 
Q Q 


* р” 
(А) w= S43 
@ 1-343 
c) «0--3 33 
(D) 10-22 8 


Let lim f(x) 224 and lim f(x)=3. If lim f(2x* — x°) = a lim #(x° —x?),, then à is equal to 
x>0* x>07 х-» x 

(A) 

(B) 

(C 12 

(D) none of these 


Let f: (0, оо) — (0, о) be a differentiable surjective function and F(x) is the anti-derivative of f(x) 
such that 2(F(x) — f(x)) = f'(x) for v x e В”, then 


(ay lim |9. 
xoo X 

В) lim 19.4 
xoo X 


C) f(x) is strictly decreasing function 
D) can't say 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. 


72. 


Let M, = (0.a1a» ..... an, such that а; = 0, 1, for 1 «in – 1, a, = 1}, be a set of decimal fractions, 


. _ 545, . 
T4 and S, be the number and sum of the elements of M, respectively, then lim =. is equal to 
n—oo 


Let area bounded by the parabola y? + 4y = 4x and y = mx + m - 2 is 9 sq. units, then value of 
[9m| is equal to 
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SECTION- C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. xxxxx.xx). 


2 
7З. The number of non-zero integral values of ‘a’ for which the function f(x) = x* + ax? + “кчы 
concave upward for Vv x e R 
74. Let f(x) = ax + cos 2x + sin x + cos x is defined for v x e Randa e R, f(x) is strictly increasing 


function the range of a is E J , then ais 


1 


1 1 
75. Let [(2x? -3f (x))f (x)dx = Ч апд [t60dx = — ,then k is equal to 
0 0 


Х | 
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FIIT] EE 
ALL INDIA TEST SERIES 


PART TEST - | 
JEE (Main)-2019-20 


TEST DATE: 9-11-2019 


ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
SECTION - A 
1. B 
Sol. Particle will be at Hmax at t = 2 
Н. = 520. 20m : H(12, 16, 20) 
2x10 
Fy =12i +16] +20k; |r| = 20/2 / 
Үн = 6ї+8) 
(0, 0, 0) x 
. FfxV -160i«120j 1: 3: 
® = = =-—i+—j 


Sol. 


Ul (2042) 5 20 
В 


Force when applied parallel to plane will have minimum magnitude. Fin 
Torque about P; 


F(2r) = mg sind x r 6% 
_ mgsino f 


= Бай 2 ....(i) PD max 
Also, F + fmax = mg sin Ө 0) 248 "9 

. , tanü 3 

шере 
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3. C 


Sol. Coordinates of P [(R sin 2 0, — R (1 — cos 20)] 
1 x? 
y = xtan(90 -0)- —g 
2 [ucos(90 - 0) 
cos0 1 R?sin?20 
sino 27 u?sin?0 


21-2 2 
—2sin? 0 - 2cos? 0 Ua ache 9 
2 и“5іп“0 


-R[1 - cos 20 | - Rsin20 


2 
202008 m 2—u- JgR cos0 


и 
4. D 
Sol. Particle will describe a parabolic path as shown yA 

After long time Rmax > oo 4 

- Rmin _ 0. 
Rmax 

5. B 
Sol. Till first sand particle touches lower compartment of hourglass, weight will decrease, then it 


becomes constant, when last sand particle leave upper compartment it increases. 
6. C 


Sol. ag > ap 
3gsinOr 
7 


4 , 
> —gsin0 
39 
= г> — 

9 


7. А 


Sol. MI of door about hinge : 3 Masine: 


Using : « =la Ma 0- 


2 
мај 3 Jooso- = а Масов 6 hinge 


За 
a =——cosd 
W 


n 
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Sol. 


Sol. 


Sol. 


3 AITS-PT-I-PCM(Sol.)-JEE(Main)/20 


о Зао 

уу 
For circular motion of CM of door; 
Ви - Masin0 = Mo? Е 


7 Ау = Masin0 + =Masind = 3 Masino = = sino 


С 


Use the definition of kinematics variables. 


A 
К А ü 
Vinsect =(u-gt)j, v=0at Ес 
u/g u/g dà 
Уа | vat [ (u güdt = 22 
0 0 
B 
ді & уѕіпӨ оо 
Eee OB Geren) 
у біп 0 
B 
mv, = (М+ m)v' 
,., Vo 
M+m 
t=t, Мт) 
тус 
р 
21 2 1-65 | 
2mg— = —(2т)у“^ +2x—mv t dfi 
Ш ША 0) 
v1 cos 30° = v cos 60° ...(ii) 
Solving v = зо" 
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13. 


Sol. 


Sol. 


Sol. 


Sol. 


B 
v - oR 4440) 
2 
mv 8 
mg sin Ө = —— ИН 
0 = (i) 
for motion after separation 
T- a (ili) 
gcos0 
2 
2R - 1gsine 26 ..(iv) 
2 gcos0 
cos? 0 
gR— = Rgsin0 = Ө = 45° 
біп Ө 
2 9 9 
7 @ R = — ог w=, |-=—— 
12 VaR 


B 


v(t) =21 (4t)] 
<. tan Ө = 2t 


W ue - 2 rad/ sec (at t = 2sec) 
dt sec*@ 17 


B 


Centre of mass of wedge and ball will not shift in x-y plane 
Let wedge displacement be xi + yj 

5, ш (-Всовөуі + Rj 

х m[(x - Reos9Ji + (y +R)j+M(xi + yj) | - 0 


х.. mcos , 20008 
m+M | m+M 
- 14 724 
5,--1--1 
“75 5! 
C 
2 
Tcoso - DV. 
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Sol. 


Sol. 


Sol. 


20. 


Sol. 


Е 

a= cos at 
m 
Fe 2 

v = —sinot 
mo 


г. peak power at t = ын 
4o 


Ratio of power is 1 
п/20 


Also | (Р то): = mv 
0 

_ Fy _ gn 

| mo 20 


D 


T sin 0 2 ma 4440) 
mg - T cos Ө = ma 

mg mg o 
Т----<----- (0=45 
sinü--cos0 /2 ( ) 


Also, at equilibrium: F = 0 = to = гэ 


4a дуда 16a 


ext 


A 


Fcos 0 - f 2 mac 
f(2R) -FR = 2mR^a ...(ii) 
ac = a2R 


wf 50 + cos 0) = always leftward. 
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TON 


(48) | (8:/8) о t— 


N, T 
a 0 
— 
№ 
0 | 
T 
mg а то 
Bead A Bead B 


аиа € € M M M M a Á€— € анаа 
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21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


SECTION - B 
5 


A and B can swipe their position by walking clockwise / anticlockwise M 
For A0 


o | : А 
max: A should turn 120° (clockwise) while B should turn 2 
240° (сІоскміѕе) VA 2M 


Conserving angular momentum about C: 


2 
MR?(120° – ө) + 2MR? (240° - Ө) + en 


(-0)-0 
=> 0 = 120° 
For АӨ: A should turn 120? clockwise, B should turn 120° 
anticlockwise 
120° 


Omin = ——— 
min 5 


For tmin, striker should be shot perpendicular to line AB 
АВ = (3-7)? + (4-1? =5m 


P хх АВ = |ОАхОВ]| 


2 

5h || j | 

7 10 
-һ-5т 


^. tmin = 5/5 = 1 sec 


SECTION - C 
00004.33 
From triangle; 
R = 5 cos 30° = ae 
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24. 


Sol. 


25. 


Sol. 


00006.80 


fmax = 0.25 x 4x 10 = 10N 
Net impulse is zero in 11 sec 
> n lE 


= 8x Fna =100 


Fmax = 25N 
From similar triangle 


2-1 => і; =5sec 

t 2 

Block will acquire Vmax at t = t» where 
25 10 


з (8-4) 


= t, =6.8sec 


00001.35 


Given : 21 —cos0) = 0.2 
2n 


=> cos Ө = 0.8 

From FBD of dust particle: 

N = mg cos Ө – тет sino 

uN = mg sin Ө + mo*r cos Ө 
_ gsin0- o^rcosO | 


- 1.35 
9с050 – осіп 
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Chemistry PART -II 
SECTION – А 
26. А 
Sol. О ОН 
5 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Zn = 906 kJ mol" 
Ga =579 kJ mol" 
Ge = 761 kJ mol” 
As = 947 kJ mol" 


D 
C, (12) э actual > ots*c 18:028:о 2s^n2p; = n2p; 
Diamagnetic 


If s — p is not operational. 
с18% 1s^c2s^c 25 с2рглдр, = л2р, 
paramagnetic 


AB 
= ВЕ | 3 
2 2(2) 
Now, B = 4 moles 
Let y moles of AB» is added. 


= АВ, - 4 moles 


1. (4+y) 
2 2x(4)° 
гу-12 

р 
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Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 
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C 


1 
—H, ——>H* «e 
2 
Takes B.E. for dissociation to H and then oxidizes slow. 
Fact by NCERT. 


A 


An, = 0 in| and Ill. 
*. Same moles at equilibrium as before. 


D 


Na + Liq. NH, ——»[Na(NH,), | +[e(NH,),] 


(x+y) 
Blue coloured and paramagnetic in nature. 


C 

О-С-С-С-О 

— Linear 

— Optically inactive 

— 40,4 and 4 lone pair. 
C 

AEN. , more polarity. 

B 

A 

If To > Т; 

..At high E — Intensity increases and X decreases. 


(Reference - NCERT) 


С 


S, (s) -120H(aq) —— 4S" (aq) + 28,0; (aq) + 6H,O(/) 
(-2) (*2) 
B 
Both d-orbitals have axial overlapping in same phase forming c bonds. 
C 


For exothermic reaction, increase in temperature decreases yield. 
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41. 


42. 


Sol. 


43. 


Sol. 


44. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


D 
C 


Al reacts with both acid and base to liberate Ho. 


r'Os* 
СГ 


= 0.732. 


(В) High temperature decreases coordination temperature. 


(C) LiCl has pink colour. 


Ae,H 5 O 5 -141 
5  -200 
Se > -195 
5»856»0 


SECTION – В 
1 


Double dumb shell confirms the graph touches x-axis only once. 
2.1 node. 


7 
4Ca, (PO, 1 Е-1850,-300---3Р,-20СаР, +18CaSiO, +30 CO 


SECTION- C 
00006.67 


After mixing [AgCN] = 0.01 M, [HCN] = 0.01 M 
HCN——H* + CN” K, 

Ад” +CN ——AgCN(s)  1/K, 

К, 


Ag’ -HON———H* + AgCN(s) К = =2.25x10° 
sp 
0.01 0.01 - - 
X X 0.01-х 0.01-x 
0.01- 
x? 


x 
K= since x is small w.r.t. 0.01 
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2х 26.6x10? M-[Ag' | 


49. 00000.71 


Sol. Nearest in BCC = Next to next nearest = Б іп ЕСС 


J3ax42 1 


= =0.71 
2х /3a 42 


-.Ratio = 


50. 00001.30 


Sol. (Oxalic) N,V; = №№: (KMnO4) 
M x 40 x 2=0.05 x 16x 5 


Ж 0.05х16х5 — 0.05 
40x2 
pH = - log (0.05) 
=1.3 
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Mathematics PART - Ill 
SECTION- A 
51. B 
1 1 3 
Sol.  logf- [1оо(1+ x3)dx = 092-3-| = dx = log 2 - 3 + 3А 
0 olt X 
52. A 
Sol. Put x + cos a = sina tan Ө 
І хонзон = Ox = f (cota sine + соѕ0)а0 = —cot a cos Ө + sin Ө + c 
(x? +2xcosa +1)? 
x 
= +C 
Vx? +2xcosa +1 
53. D 
шаг ; 0<х<1 
x1 
So. #(х) = Z ; 1<х<2 f(x) is discontinuous and bijective function 
29 : 25х- 2 
x-1 2 
lim (00-5; lim f(x) 22 and f(1) = 2 
x21 xo 
54. D 
So. f(2a°+ a + 1) <f(3a° — 4a + 1) 
= 2а2 +а + 1 > За? – 4а + 1 
>а є (0, 5) 
Also, 2a° + a + 1 > 0 апа 3a* — 4a + 1 > 0, we get ac ora» 1 
So, a «[o. iuas) 
55. C 
So. f(xy+ 1) =f% у) -fy)-x42 122 (1) 
f(xy + 1)2f()f(y-f(x) y+? .. (2) 
Thus, f(x) + y = f(y) + x 
Put y = 0, we get f(x) = x + 1 
56. C 
Sol. Let the point of contact be (a, cos a), then JESUM -sina 
x-a 


=> -cot a = a, then, we get a = 1 
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57. 


Sol. 


58. 


Sol. 


59. 


Sol. 


60. 


Sol. 


61. 


Sol. 


62. 


Sol. 
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D 

1-а-0-0 

c-1=0>c=1 

Also, e е = —1 
Ох х=1 

9 оха --1 

ах x=1 

>a=-3;b=2 


Area bounded by y = х? + ax + b with x-axis 


=> 


2 
166 -3x + 2)dx 


D 


Г dt 

Let f(x) = | – х 
[aee 

Hos = <0 Yx e (0, 1) 

У4-х2-х? 

— f(x) is decreasing in (0, 1) 

Also, f(0) = 0 

=> f(x) <0 Vx e (0, 1) 

= No solution 


B 


Let first x; elements of set A maps with b, and next x» elements maps with b» and so on last Хас 
elements maps with bso 

> X1 + X2 +... + Хѕо = 100 

Number of positive integral solutions = Се 


Put y = x, we get 2f(x) + (f(x)? = 1 

Differentiate w.r.t to x, we get 2f'(x) + 2f(x)f'(x) = 0 
=> Р(х) (1 + f(x)) = 0 

— Ғ(х) = 0, because f(x) > 0 


D 


2 (xloga)" xloga x 
f(x) = УЗ). хюа д 
n=0 n! 


f(x) = а* always continuous and differentiable 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I-PCM(Sol.)-JEE(Main)/20 14 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


A 


cos nyn? +n = (-1)" cos(nz - nyn? +n) 
lim n—vn? «n => -› 


noo 


lim cos( Vn? +n) = (—1)" созт =0 


B 

'/' is reflexive since every natural number is a factor of itself 

‘/‘is transitive. If n is a factor of m and m is a factor of P, then surely n is a factor of P 
'/' is not symmetric, for example 2 is a factor of 4 but 4 is not a factor of 2 


D 


Зх) – f(x) = x 


— Replace x by 2 we get 


(9-4 |)-1 


GHE 
gu 31 gn 


l= 5 dx 
Femara СЕЛШ e 


Adding equation (1) and (2), we get 
2-1 ах 27 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


15 AITS-PT-I-PCM(Sol.)-JEE(Main)/20 


67. A 
1 1 
2 7 © 
x «fG0 x «1 


Хы x d 
= ! 0) < [m 


1 


So. #(х) = 


=> f(x) «tan tx чл) 


=> f(x) «tantx1-7 


68. A 
2 2 2 
Sol. ШЕ e Ь БЕЗ 
1 471 42 2t 8 4t 
69. D 
Sol. lim 1(2х%-х2)- lim f(x) = 24 
хә x>0* 
lim 1(х%-х2)- lim f(x) =3 
x! x>07 
—A28 
70. B 


Sol.  2(F(x) —f(x)) = #(х) 


Р(х) = (х) (14+ f (x) 
f(x) 

1- ҒО) 

lim f(x) > oo 


As f(x) is increasing surjective function 
f(x) 


lim —— = 1 


xoo X 


=> (х) = 


SECTION – В 


71. 3 


Sol. The frequency of a; = 1 is the same as that of a, = 0 for 1 «i <n — 1 апаа, = 1, then 


s зат 14 “Үр ЭЭ 
2 10 10 1075 10^ 


MEC . 1 1 1 1 
lim — = lim 1 + = 
noe T no» | 18 10771 10" 18 
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Sol. Area bounded by y? = 4x and y = mx is зэх 
m 


= =. =9 > m=4+— 
3m 
SECTION - C 

73. 00012.00 
Sol. f"(x) = 12x? + бах + 2720 

>а є [-6, 6] 
74. 00004.25 
Sol. f'(x) = a—2 sin 2х + cos x – sin x = a + 2(cos x — sin х)? + (cos x — sin x) – 2 


Minimum values of 2(cos x — sin х)? + (cos x ^ sin х) – 2 is E 


So, actes 0 for increasing function 


а> — 


75. 00009.00 


1 2 
Sol. He (£09) la "x 
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Time Allotted: 3 Hours Maximum Marks: 183 


General Instructions: 


e The test consists of total 54 questions. 

° Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 

° Each Part is further divided into Two Sections: Section-A & Section-B. 

I; Section-A (01- 7, 19 - 25, 37 - 43) contains 21 multiple choice questions which have one or 


more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 
Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section-A (08 - 13, 26 - 31, 44 - 49) contains 18 questions. Each of 2 Tables with 3 Columns and 
4 Rows has three questions. Column 1 will be with 4 rows designated (1), (1), (ШІ) and (IV). 
Column 2 will be with 4 rows designated (i), (ii), (ili) and (iv). Column 3 will be with 4 rows 
designated (P), (О), (В) and (S). Each multiple choice question with 4 options has only one 
correct answer and carries 43 marks for correct answer and - 1 markfor wrong answer. 


2: Section- B (14 - 18, 32 - 36, 50 - 54) contains 15 Numerical based questions with answers as 
numerical value from 0 to 9 and each question carries +3 marks for correct answer. There is no 
negative marking. 
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Physics PART - | 


SECTION- A 
(One or More than one correct type) 


This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A square conducting loop ABCD and a rectangular F E 
conducting loop EFGH are placed on the same plane as 
shown in the figure. The loop ABCD is placed NEL 
symmetrically with respect to EFGH such that its central A | B 
line is at a distance d from the loop EFGH. Side length 77 , | a>>d 
of small loop ABCD is much smaller than the length ‘a’ i C а>>4 
and width ‘d’ of the bigger loop EFGH. А source is applied D | 
on loop ABCD, such that it sets up a current | = kt in it. / 
Неге k is a positive constant and t is time. Then choose 
the correct option(s). 

G H 

d 
(A) If the current in the loop ABCD is in clockwise sense then the induced current in the loop 
EFGH due to this current is in anticlockwise sense. 
(B) If the current in the loop ABCD is in clockwise sense then the induced current in the loop 
EFGH due to this current is in clockwise sense. 

2 
(C) emf induced in the loop EFGH due to current in the loop ABCD is n 

TU 

. . | _ Suo ^k 

(D) emf induced in the loop EFGH due to current in the loop ABCD is —"—. 

TU 


A thin walled non-magnetic spherical shell with wall thickness 
d and radius R (R >> d) is placed in a uniform magnetic field 


В-8,|, which slowly changes as 0, where a is a 


positive constant. Electrical resistivity of the material of the 


shell is p. 
Then choose the correct option(s). 
(A) Induced magnetic moment of the shell is towards +] direction 
(B) Induced magnetic moment of the shell is towards —j direction 
(C) Induced magnetic moment of the shell is ST арга 

р 
(D) Induced magnetic moment of the shell is ал аңға 

р 
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A metallic disc of radius ‘a’ mounted 
on a rigid axle is rotating with a 
constant angular velocity о inside a 
long solenoid of inductance L whose 
two ends are connected to the 
rotating disc by two brush contacts 
as shown. The total resistance of the 
whole circuit is R. Then 


< 
metallic disc 
of radius ‘a’ 


long uniform 
solenoid of N 
turns and 


length / 


uo Nia? 


(A) The induced emf between terminals P and Q is , when current in the coil is i. 


(B) Current in the coil can increase or decrease with time depending upon the value of o. 


(C) Өтіп for increasing the current in the coil always is 
2uyNa 


(D) Өтіп for increasing the current in the coil always is 
0 


A solenoid of radius r is made of thin metallic wire rings with resistance of each ring R. The rings 
have been put in a uniform way on a very long glass cylinder which has vacuum inside it. The 
solenoid and glass cylinder are glued to each other. The number of rings per unit length is n and 
the planes containing the rings are perpendicular to the symmetry axis of the cylinder. At a 
moment the cylinder starts rotating around its symmetry axis with an angular acceleration о. The 


magnetic field B at the centre of the cylinder (after a long time) is (= is specific charge of 


electron). 
nmr?a 
eR 
nu, nmr?a. 
eR 
(C) 2nunmr*a 
eR 
2 
(D) 4npnmr^a. 
eR 
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5. During the melting of a slab of ice at 273 K at the atmospheric pressure. 
(A) Positive work is done by the ice-water system on the atmosphere. 
(B) Positive work is done on the ice-water system by the atmosphere. 
(C) The internal energy of the ice-water system increases. 
(D) The internal energy of the ice-water system decreases. 


6. An electric dipole having dipole moment Р-(31»41)х10%Ст is placed іп a uniform electric 
field E - (-60i -80}) М/С. 
(A) Electric field applies zero net force on the dipole 
( Electric field energy of the dipole in the electric field is -5 x 10°’ J. 


B) 
(C) The dipole is in stable equilibrium in the electric field. 
(D) The dipole is in unstable equilibrium in the electric field. 


7. A charged particle of charge q and mass m is entering at origin 


with a velocity vi in a uniform magnetic field -Bk which is 
extended upto infinite at right of the line L. Select the correct 
option(s) 


Given that ЭЭ -1 meter. and v = 1 m/s. 


x 


x x X X х 
(A) Velocity of the particle makes an angle 60? with x-axis while it is coming out of the 


magnetic field. 
(B) The co-ordinates of point of exit is [mm 


(C) The co-ordinates of point of exit is E à 


(D) Time spent by the particle in the magnetic field is 5 sec. 


(Matching type - Single Correct Option) 
This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer questions 8, 9 and 10 by appropriately matching the information given in the three 
columns of the following table. 


Here P, V, T p, U have usual meaning of pressure, volume, temperature, density and Internal 
energy of gas. 


Column - 1 Column - 2 Column – 3 


(i) | Wig > (P) | АО >0 


CA - Rectangular Hyperbola 
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(1) (ii) Was <0 (Q) | Ао = 0 
(ІІ) (ii) | Wee >0 (R) | А0 <0 
(ІМ) (м) | Мол <0 (S) | АШ «0 


n a cyclic process Wag and АЦ» are both non zero values and have same sign. 


| 

(A) (1) (i) (R) 

(B) (1) i) (P) 

(C) (II) (i) (P) 

(D (ІМ) (ii) (R) 

In а cyclic process ЛОвс must be positive. 
(A) (D) (іі) (Q) 

(B) (1) (ili) (Q) 

(C) (ІП) (iii) (Q) 

(D (ІМ) (ili) (Q) 


n a cyclic process, AWany path + AUany path < 0 (any path means any of AB or BC or CA) 


| 

(A) (0) (ii) (R) 
(B) (ІІ) (iv) (S) 
(C) (ІІ) (iv) (S) 
(D (ІМ) (i) (R) 
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Answer questions 11, 12 and 13 by appropriately matching the information given in the 
three columns of the following table. 


Column -1 is having charged systems, Column -2 is having variation of electric field for any 
charged system of column -1 and Column -3 is having variation of electric potential (taking 
potential at infinity to be zero) for any charged system of column —1 


Column - 1 Column - 2 Column - 3 


Point charge at center 
- Q and charge on 
thick conducting shell 
= -2Q 


ж 


Two thin conducting 
shell, out of which 
inner shell is having 
charge Q and outer 
shell is uncharged 


o 


Two thin uncharged 
conducting shell and 
Point charge at centre 


(IV) (iv) 


Point charge at center R Re r А. R 4 
--О, Charge on thick 
conducting shell = +Q 


In each charged system Q = 1 uC, В; = 10 cm, Re = 20 cm. Each of the shells or spheres are 
conducting. Variation of electric field and potential is given as a function of radial distance r. point 
Р; in each figure is at distance r = В; + ё (where ô > 0) 


р eel 
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11. Electric field at point P, is 90057 for a charged system. Choose the correct option for that 


charged system. 
(A) (11) (i) (Q) 
(ІІ) (iv) (S) 
( 

( 


12. Electric potential of a conducting shell (thin or thick) is -45 KV for a charged system. Choose the 
correct option for that charged system. 
(A) (1) (ii) (R) 

1) (ii) (P) 


SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


14. A conducting rod is initially at 0°C temperature. Now [Melting ісе — ^ Insulation — Steam 
one end A is kept at melting ice chamber (0°C) and chamber ИИ. chamber 
the other end B is kept at steam chamber (100?C). (20) ie XY 0000) 


The surface of the rod is well insulated from the 

outer environment so that heat is only flowing along 

the length of the rod as shown is the figure. 

The cross-sectional area of the rod is 1 ст” and length of the rod is 1 m. Thermal conductivity of 
the rod is 500 W/m-K. Density of the rod is 8000 kg/m?. Specific heat capacity of the rod is 500 
J/kg-K. A small cylindrical element xy (of length 1 cm and cross-sectional area same as that of 
rod) is examined. It is observed that temperature gradient of the end X is 5°C/m and average 
temperature of xy part of the rod is rising at 0.05°C/sec. What is the temperature gradient 
(in °C/m) of end Y of the element? 


15. A point charge q = 8.85 x 107 C is placed at (0, d, 0) 
where d = 1m. An insulating surface ABCA is on the 
x-z plane, which is bounded by a quarter circle AB 
and two equal length straight line BC and CA as 
shown in the figure. Electric flux through the surface 
ABCA in Nm?/C is (nearest integer) 
2 
Таке г, -8.85х1077 С 5 
Nm 
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16. 


Chandrayan-1, the lunar mission launched by India in 2008, had all gold wiring. A particular 
instrument on board the mission, was operating at the same temperature as the space 
surrounding the Chandrayan at 3 K. Instrument specifications demanded that no wire in the 
instrument should offer a resistance more than 7 то. All the instruments on Chandrayan were 
fabricated in ISRO lab at room temperature of 30°C. If the radius of all wires in the instrument 
was 0.1 mm (as measured in ISRO lab). If the maximum allowable length (as measured in ISRO 


lab) of any wire is approximately / meter then find L (Take t= 2), (Assume that resistivity 


and length of gold wire change linearly with temperature) 
You can use these properties of gold. 

¢ Resistivity at room temperature p = 2.2 x 107 Qm 

¢ Temperature coefficient of resistivity В = 0.0032 K 

€ Linear thermal expansion coefficient « = 1.5 x 107° К^. 


The network shown consists of an infinite number of cells of emf s, and s, with corresponding 


internal resistances r4 and г» respectively A resistor R = 1O is connected to the end of the 
network. If the values of the emfs and internal resistances аге e, = 1.0 V, £2 = 2.0 V, ri = 40 and 
r2 = 60. If the current flowing through the resistor R is | ampere, then find 101. 

------- | - AW - - ММ - - H Es | WW 


£1 ry £1 [1 


52 2 £2 


A thin non conducting disc of mass M = 2 kg, charge Q = 2 x 10°C 
and radius R= E is placed on a frictionless horizontal plane with 


its centre at the origin of the coordinate system. A non uniform, radial 
magnetic field B- ВГ exists in space, where Во = 10 T and the disc 


is rotated with an angular velocity о = xx10? rad/sec about an axis 
passing through its centre and perpendicular to its plane, as shown 
in the figure. At what value of x the disc will lift off from the surface. 
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Chemistry PART -II 


SECTION - A 
(More Than One Correct Type) 


This section contains 7 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for 
its answer, out of which ONE OR MORE is/are correct. 


19. 
/ \ + CHCI, - NaOH —— 


N 
H 
Product (s) formed is/are 
(A) CHO 


NS 
C CHO 
(C) Ж | 
ux 
N 
(D) [x 
N CHO 
H 
20. Which of the following statement is/are correct? 


(A) Cellulose nitrate is a natural polymer. 

(B) Vulcanization increases rigidity by restricting the movement of the polymer chains. 
(C) HDPE is a linear polymer whereas LDPE is a branched polymer. 

(D) Cellulose is an example of an unbranched polysaccharide. 


21. Which of the following transformation(s) is/are possible by aq. NaOH in presence or absence of 
heating 
(A) СН,ОН 
СН,ОН 
( oo + HCHO(excess )——> OH + HCOONa’ 
CHOH 
HOH,C 
(B) Ph 
О--- Ph OH 
Me 
Me 
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“СОҮ- Coe 


OH 
NO? NO; 
——À 
NO? МО, 
Su 
ТШ. w^ Хон 
Which of the following is/are correct about the above drawn compound? 
(A) It gives positive Br» — water test. 


(B) It gives positive Na-metal test. 
(C) It gives negative iodoform test. 
(D) It does not give turbidity with Lucas reagent at room temperature. 


28. | H,C- CH, —3 5р 
Which of the following statement(s) is/are correct regarding 'P'? 
(A) P on treatment with sodium ethoxide produces divinyl sulphide. 
(B) It is a chemical warfare agent. 
(C) Rate of hydrolysis of P is much more than its corresponding ether analogue. 
(D) On complete hydrolysis it produces НСІ and diol. 


24. Which of the following acids undergo decarboxylation just on heating? 
(A) COOH 


p 
НО,С. х ` 
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How many of the following statements is/are correct? 

(A) a-D-(+)-glucopyranose and B-D-(+)-glucopyranose are diastereomers 

(B) D-Glucose and D-Mannose are diastereomers 

(C) Maleic acid and Fumaric acid are diastereomers 

(D) Dextro’ form and ‘Meso’ form of tartaric acid (2,3-dihydroxybutanedioic acid) are 
diastereromers. 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q. 26, Q. 27 and Q. 28 by appropriately matching the information given in the three 
columns of the following table. 


26. 


27. 


28. 


Column 1 Column 2 Column 3 
(I) | Orlon (i) | High impact resistance and | (P) | Elastometer 
mechanical toughness 
(II) | Buna-N (ii) | Have good resistance to | (Q) | Homopolymer 
stains, chemicals 
(Ш) | Dacron (iii) | Resistant to the action of | (В) | Terpolymer 
petrol, lubricating oil 
(IV) | ABS (iv) | Crease resistant (S) | Thermoplastic or 
thermoset depend on the 
chemical structure 


Which of the following is only correct combination? 
(A) (0) (iv) (S) 
11) (iii) (P) 
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Answer Q. 29, Q. 30 and Q. 31 by appropriately matching the information given in the three 
columns of the following table. 


Column 1 Column 2 Column 3 
(1) О (i) | Eicginvolved (Р) | Опе 
|| during the product 
Ж 12—~oy reaction 
Н,С —^— 
“он 
|4 
О 
(П) | Ro (ii) | Proceeds via six | (Q) | Three 
сны membered cyclic products 
Zn-Cu TS 
Et,O 
В; 
(Ш) Br (iii) | Proceeds via five | (В) | Four 
14 Мамн, membered cyclic products 
liq. МН; TS 
(IV) (iv) | Butterfly type (S) | Two 
transition state products 
Noe 
(i) H203 
(ii) 160°C, A Product (s) 
(not containing N) 


29. Which of the following is only correct combination? 
(A) (Ш) (ii) (R) 
(B) (1) (iv) (S) 
(C) (V) (i) (P) 
(D) (1) (iii) (S) 
30. Which of the following is only correct combination? 
(A) (ІІ) (i) (S) 
(B) (ІІ) (i) (Р) 
(C) (ІМ) (ii) (Р) 
(D) (1) (iii) (R) 
31. Which of the following is only correct combination? 
(A) (11) (iv) (S) 
(B) (ІМ) (йі) (Q) 
(C) (ІМ) (ii) (S) 
(D) (1) (ii) (P) 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


82: 0 CH==CH-Br 
HO,C-(CHOH;—CO;H 


Cl CH—CH-F (B) 

(A) 
If number of stereoisomers for (A) is 2%, and if number of stereoisomers are possible for (B) is 2). 
Then value of x/y would be? 


33. T 
)SOCL ray 
(iii) НО” 
How many of the following statements is/are correct about ‘A’? 
(1) It forms oxime with hydroxylamine 
(2) It can be prepared by the oxidation of propylene glycol by KMnO,. 
(3) It is stronger acid than propanoic acid 
(4) It forms phenyl hydrazone with phenyl hydrazine 
(b) It can be prepared by hydrolysis of a, a-dibrompropanoic acid 
(6) When it is heated with dil. H2SO, in a sealed tube, decarboxylation takes place 
(7) When it is heated with conc. Н2504, decarbonylation takes place 
(8) It gives positive result in the iodoform reaction 
(9) It decolourises bromine water and KMnO, solution. 


34. Nylon-2-nylon-6 is a biodegradable step growth polymer. It can be expressed as 


о 
1 
Pere yee we 7C 


Value of y + x would be? 


n 


35. How many of the following reaction is not possible or produce very poor yield? 
(i) NO, NO; 


СНІ 
Anhydrous АІСІ; 


> 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/20 14 


(iii) NH»? МН, 
CH,CI 
^ Anhydrous AICI, > 2 
CH3 
(iv) OH OH 
Br Br 
= 
Вг 
(у) П 
R—C—0—H М9 5 R—C—R 
(vi) 0 
Li С 
(со, _, Тон 
(ii) H,0,H* 
(vii) X 


(viii) 
Br 


(ix) NH; NO; 
2 СБ,СО,Н 2 
МН, NO, 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www. fiitjee.com 


15 AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/20 


36. Protonation of carbonyl group forms a cation with significant charge on the carbon atom 


\ \ 6; NO 


C—O + Н С--ОН <  C—OH 


How many of the following carbonyl compounds form an aromatic cation on protonation? 


хүйн > 
woe | (“> 


Е O 
O 
T. == 8 
-O= Or 
22 О О 
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Mathematics PART - 11 


SECTION - A 
One OR More Than One Choice Type 


This section contains 07 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) 
for its answer, out of which only ONE OR MORE THAN ONE is/are correct 


37. 


38. 


39. 


40. 


41. 


Let the ordered pair of integers (xi, у) where i = 1, 2, ....., n satisfy the equation 


tan! x «tan 8- tan! y + в . For the polygon so formed іп xy plane which of the following is/are 


A) It is a rectangle 

B) It is not cyclic 

C) It is symmetric about line y = x 

D) It is symmetric about line x + y = 0 


Let A = {xy = c| c e R — {0}}. Let Ec = 0 represent locus of point P; such that sum of slopes of 
normals drawn from it to xy = c is equal to sum of ordinates of feet of normals. Let F be the set of 
points of intersection of Ес = 0 with xy = c (for parameter ‘c’), then 

(A) (1, 1) is an element of F 

(B) (2, 1) is not an element of F 

(C) (0, 0) is an element of Ес F v c e R - {0} 

(D) F is a set of hyperbolas 


Which of the following is/are correct with respect to angle bisectors of pair of lines 
Зх? — 4y? — xy – 12x + 16y = 0 

(A) Angle bisector containing point (2, 1) is the obtuse angle bisector 

(B) Equation of acute angle bisector is (3/2 +5)x - (4/2 -5)y -20 2 0 

(C) Equation of obtuse angle bisector is (342 +5)x (442 5)y 20-0 

(б) Angle bisectors are perpendicular with respect to each other 


For the curves 2x? + y? = 2 and y? – х? = —2 which of the following is/are true? 
A) Equation of a pair of common tangents is 4х2 + y? - 4xy -6 = 0 
B) Equation of a pair of common tangents is 4x” + y^ + 4xy -6 = 0 


(C) Length of common tangent is E 


(D) Length of common tangent is 5 


2 2 AY 2 
AUR and Е, : ix A we . If Es rolls on E4, without slipping, then which of the 
following is/are true? 
(A) Locus of centre of Е is a polynomial of fourth degree 
(B) Locus of one of the focus of E» is polynomial of third degree 
(C) Locus of centre of Ес is a closed curve 
(D) 


Locus of one of the focus of E» is a closed curve 


Let E,: 
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43. 
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Let O be circumcenter of AABC and AO, BO, CO meet circumcircle of AABC in D, E, F 
respectively. If areas of AABC, ADBC, AEAC, АРАВ аге A, A^, As, Аз and radius of their 
circumcircle аге В, R;, Re, Вз respectively, then (where А, B, С and a, b, с have usual meaning) 
(A) A; +Ao+Azg=A 

(B) Ал As = 2А? sin А біп B sin С 

(С) а + b К с. 4A 


ПР соё 4 _ 2019 where P; represents the i" prime number 

i=1 

(i.e., for example P, = 2, P2 = З, Рз = 5 .....) such that P, < 2019 and a; e R. If elements of set A 
be solution of the equation represented by ordered n-tuple (ai, a», as ....., An), then 


(A) number of elements in set A is finite 

(B) Га,<9Ууі-1,2,...., n, then number of element in set A is 25 
(C) Ға,<0Уі-1,2,.... ‚ n, then A is null set 

(D) Ға,<9УҮі-1,2,..... ‚ n, then A is singleton set 


(Matching type - Single Correct Option) 


This section contains SIX questions of matching type. The section contains TWO tables (each having 3 
columns and 4 rows). Based on each table, there are THREE questions. Each question has FOUR 
options (A), (B), (C), and (D). ONLY ONE of these four options is correct. 


Answer Q.44, Q.45 and Q.46 by appropriately matching the information given in the three columns 
of the following table. 


Let P, Р Рз form an equilateral triangle. Let Р,,з be mid-point of P, and P,,; Уп є М. Match the ratios 
of areas of triangle given in Column-1 and ratio of angles of triangle given in Column-2 to their respective 


values in Column-3 


Column-1 Column-2 Column-3 
(1) AP 2917 Ров P2019 (i) Z Pope P2022 P2023 (P) 1 
AP 2949 P2020 P021 Z P3020 Роло P2018 
AP. Р Р ИР Р 
(1!) 2017 ' 2018 ! 2019 (ii) 2001" 2002 ` 2003 (Q) 2 
АР,ого Ро P022 Z P2020 Poors Pope 
AP. P P ss LPa P. Р 
(111) 2017 ' 2019 ! 2020 (iii) 2004 ' 2005 ' 2003 (R) 4 
AP 5018 P2919 P5920 Z Poooo Pooos P2004 
AP5 54 P2555 P. : ZP, P Р 
(ІМ) 2021 ' 2022 ' 2023 (iv) 2017 ' 2018 2019 (S) 8 
АР, ах P2023 P2025 ZPaoig P2019 P2020 


44. Which of the following combination is only CORRECT? 


(4) (1) () (0) 
(B) (1) (йі) (P) 
(C) (0) (іі) (P) 
(D) (100) (6) 
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45. Which of the following combination is only CORRECT? 
(A) (11) (ii) (P) 


(B) (ІМ) (i) (R) 
(C) (ІІ) (i) (P) 
(D) (IV) (iv) (R) 
46. Which of the following combination is only CORRECT? 
(A) (1) (iv) (Р) 
(B) (ІМ) () (Q) 
(С) (1) (0) (Н) 
(D) (IV) (iv) (P) 


Answer Q.47, Q.48 and Q.49 by appropriately matching the information given in the three columns 
of the following table. 


Let inverse trigonometric functions be defined as follows: sin ! x :[-1, 1] > Б ч : 
cos 'x:[-1, 1] [0, z]; tan" x: Ro (5 :3 ; cosec ^x : (о, - 1]u fi, œ) > E 51-10 


cot™x :R — (л, 27); вес х:(-о,-1|< | <) > [0, 4-18. Match maximum value of expression іп 


Column-1 and minimum value of expression in Column-2 to corresponding values given in Column-3. 


Column-1 Column-2 Column-3 
() sin^x-cos^!x (i) tan'x+cot'x (P) 0 
(I) sin™ (х) + sin"! x (ii) tan? x «tan! Cx) (Q) 5 
(ШІ) cot x +cot™ (0-2 (іі) вес” (1) eos "б (В) _ 2л 
(IV) совес” (+) +5 !х-л (iv) вес х +cosec х (S) = 


47. Which of the following combination is CORRECT? 


(B) (I) (ii) (R) 
(C) (00 (5) 
(D) (ІІ) (i) (R) 
48. Which of the following combination is CORRECT? 
(A) (1) (ii) (R) 
(B) (ІІІ) (iii) (S) 
(C) (ІМ) (iv) (P) 
(D 000 (Q) 
49. Which of the following combination is CORRECT? 
(A) (Ш) (iv) (Q) 
(B) (ІМ) (ii) (P) 
(C) (11) (ім) (P) 
(D (0) (0) (Q) 
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SECTION - B 
(Single digit integer type) 


This section contains FIVE questions. The answer to each question is a single Digit integer ranging from 
0 to 9, both inclusive. 


50. 


51. 


52. 


53. 


54. 


If length of smallest path that can be traced from (0, 0) to (42 +1, =f) without traversing inside 


the curve х2 + y? — 22x + 1 = 0 is of the form 1579 ; a, b e l, then value of a + b is equal to. 


2 2 
Let f(a,b) = (09-44 -b) Ха-1444-168 ) . If maximum and minimum value of Қа, b) is 
c and d respectively v a, b є R, then c — d equals. 


If there are only two points on the curve 2х2 — 2y? — 4x + 21 = 0 such that tangents drawn to 
2 2 


F =1 (a, b е М) are perpendicular, then a + b equals. 
a 


Number of solutions of the equation cosec? x — sec? x — tan? x — cot? x — sin? x — cos? x + 3 = 0 
V x e |ЕӘл, 2n] is. 


3 = EE Е. x TU E А 
If maximum value of tan ^ x + 2517 x « 3sec x is PZ where р, а are coprime integers, then 
q 


p —q equals. 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
SECTION- A 
1. B,C 
Sol. Magnetic flux through the smaller loop due to current in the bigger loop = 1 ЭМ: £? 
2nd 2n(2d) 
_ Holt? 
4nd 
А Та 
So mutual inductance = 
And 
; So emf induced in the bigger loop = g Hol” kt 
k 9997 99р = 0 ала 
_ uo ^k 
4nd 
2. B,D 
Sol. = = nR? sin? бо 
So current di = È = —-dR’asinede 
dr 2p 
T 4 4-9 
со jd. = |548 asin” ӨЧӨ _ 27 АВ 6. 
2 2р Зр 
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Sol : 


Sol. 


А, B, D 
Loop equation gives 
А 2 
Кың ИШ а 
di 27 


: 2 
So di _ (m [o Ч 


dt L| 2/ 


N 2 
So to grow current always, е R>0 


2¢R 


— o0» 5 
ноМа 


С 

eE=mra > Е- ши 
е 

| 2mE _ 2nmr?a 

|. R eR 

and B = роп! 


So | 


е 2nunmr^o. 
eR 


B,C 
During melting of ice, its volume decreases. 


А, D 
Dipole is in uniform field, so net electric force is zero. 


Electric potential energy of a dipole U = —P.E. For stable equilibrium potential energy should be 
minimum. 


A, C, D 

OB=1m 

and time period 

T= enn = 2n sec 
qB 


Time spent by the particle in the magnetic field is 
T zm T 
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Sol. 
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B 
(for Q.8-10) 


Cyclic process Work Done AU 
(1) Wag > 0 AUap > 0 
Wec = 0 AUnc «0 
Wea < 0 AUca < 0 
(1) Was = 0 AUas > 0 
Wec > 0 Авс = 0 
Wea < 0 AUca < 0 
(II) Was > 0 AUas > 0 
Wec > 0 Авс «0 
Wea < 0 AUca = 0 
(IV) Was = 0 AUas > 0 
Wec > 0 Авс = 0 
Wea < 0 AUca < 0 
C 
A 
D 


(for Q. 11-13) 
Final charge distributions are as follows 
(910? (1075) KV 


Electric field at P4 = 2 = 900 
л. 


(9х10%|(10%) 


Electric potential of conductor = = -45KV 


2x107 


232 
шиш d. -225x10^?J 


Electric potential energy in the outside space = 


2х2х107 
SECTION - B 
9 
KALI OL og ae (10 x 8x10°)(500) (0.05) 
dx |; ах |у аї 
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dT 
dx 


_ dT 
y dx 


10° x8x10° x500x0.05 | 


+ 9 
2 500 x10* 


1 
24 - | 
Sol. ф = 4 Ч v2 
24e, 6,4л 4 


q q ji а а q 
24є, 88, 84/2, 8/2, 1 20 
= Nm? 
mE 


16. 4 
7 
Sol. Rs =7x10° = 253 (Xs is the physical quantity in space) 
Ts 
р,(1-В300)7,(1-а300) 
nr? (1— 0.300) 
Where ( X, is the physical quantity in ISRO lab) 


Putting all the values 
1 


So 7x10? = 


L, x П 
4 
17. 5 
Sol. For the cell network equivalent emf is = and equivalent resistance is r, then the equivalent circuit 
is 
£1 Гі | £1 E Ц-і» 
| ЕМУ >w 
А А 
== за of 
| | 5 R z Е 72 Ч 
ү 5 Го Го 4 
«— 


So loop equations is the left loop is 
-1-41, - 2- 6l, +61, - 2-0 
Sedes CA 
4 
Another loop equation is the right loop is 
—(I,-1,)+6l, -2-0 


Sor Wee бе 2А 
4 4 


1 


So 1-1,--5А 
1 2 2 
18. 9 
га 2 
Sol. Faf ;2nrdr orB, > ZQoB,R = mg 
9 1H 3 


@=9x10? rad/s 
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Chemistry PART - Il 
SECTION - A 
19. B,D 
Sol. Pyrrole is л-ехсеѕѕіме heterocyclic compound, so can take part in Reimer-Tiemann reaction. 
20. B, C, D 
Sol. Cellulose nitrate is a semi-synthetic polymer. 
21. А, C, D 
Sol. Conceptual 
22. A, B, C 
Sol. Allyl and benzyl 1° alcohol give turbidity with Lucas reagent instantly. 
23. A, B, C, D 
Sol. P——5 Ne ar Lael NaOEt ЖҒ-Сш 
(Mustard gas) 
Rate of hydrolysis is more than corresponding ether analogue 
Cl Cl due о МОР. 
ы» уг “чиг 

24. A, В,С 
Sol. Bridgehead p-keto carboxylic acids do not decarboxylate as it would require formation of a double 

bond at bridgehead carbon which would be highly strained. 
25. A, B, C, D 
Sol. Epimers, Anomers and geometrical isomers — all are examples of diastereomers. 
26. B 
27. A 
28. D 
Sol. (for the Q. No. 26 to 28) 

Factual. 
29. B 
30. A 
31. B 
Sol. (for the Q. No. 29 to 31) 

Conceptual. 
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32. 


Sol. 


33. 


Sol. 


34 


Sol. 


35 


Sol. 


36 


Sol. 


SECTION – В 


3 
For A > 2° 
For B = 2? 


9 


Т 1 
A= CHACCO} 


6 
Structure of Nylon-2-nylon-6 is given below: 

i 
—NH—CH, C—NH{ CH, 5 C 

n 

6 
Nitrobenzene is highly deactivating towards EAS reactions, cannot take part in Friedel-Crafts 
alkylation. 


Aryl 1? amine cannot be prepared by Gabriel's phthalimide synthesis. 
Aniline give very poor yield in Friedel-Crafts alkylation. 
Phenol on treatment with bromine water gives tri-substituted product. 


4 
Conceptual. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-PT-II (Paper-1)-PCM(Sol.)-JEE(Advanced)/20 


Mathematics PART - Ill 
SECTION – A 

37. B,D 

So.  tan'x-tan'y- tan 


x-y 11 ыш х. ул 
1-ху 8 8-у 


Саве-: х,у»0- — (5, 3) and (57, 7) 


Case-l: x»0,y«0— up (p =-y) = g= 8P 20 V p > 0 = no solution 
1-хр 8 8+p 
Саве-ІІ: x<0,y<0=>tan'p-tan'q= ten (p = -y, q = =x) = (-3, -5), (-7, —57) 


38. A, B, C 
So. E: X = су 


39. A, C, D 


Sol.  Bisectors are given by BY 47 шү зе 


5 42 


which is also obtuse angle bisector 


| Bisector containing (2, 1) is given by - sign 


40. А, B, D 
Sol. Tangent for ellipse : y = mx + үт? + 2 


Tangent for hyperbola : у = mx + N2m? - 2 
=>m’=4orm=+2 


Point of tangency for ellipse UR 5) and for E =| 
V6 Je 46 Je 
41. A, C, D 
Sol. The two ellipses will be reflection of each other in common tangent 


So, locus of centre of E» can be obtained by finding locus of centre of E, in variable tangent to E4. 


h-0 k-0_ jam 


If (h, k) be the reflection of centre, then 2 
-1 т +1 


m 
Eliminating ‘m’, we get (х2 + у)? = 4(4x? + Зу?) which is fourth degree polynomial closed curve 
Similar procedure can be adopted for focus 


42. A, B 
Sol. A; = 2R° sin А cos В cos С 
Л = 2R* cos A sin В cos C 
Аз = 2В° cos A cos B sin C 
A4 + A2 + Аз = 2R°(sin(A + B + С) + sin A sin B sin C) = 2R sin A sin B sin C = A 
В; = ВА = Ёз = А 


43. В,С 
Sol. 2019 = 3 x 673 


2 2 2 
пат 005 a за;со5 а, раҙсоз ау | =3x673 
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44. 


45. 


46 


Sol. 


47. 


48. 


49 


Sol 1 


50. 
Sol. 


51. 
Sol. 


= а = аз..... = 0, а, cos? a, = 1 and app COS° ау» -1 (a122 = 673) 
x cos? x = 1 has 5 solutions іп (-, 9], infinite solutions in (оо, œ), no solution іп (-, 0] 


C 
A 
B 
(for Q. 44.-46.) Р, 
If P4 P2 Рз іѕ equilateral then Р, Pe Рз is also equilateral 
Р, 
zw 
Р, Р, P3 

C 
A 
A 


(for Q. 47.-49.) 


The identities are sin! x - cos! x = 5 V x e [-1, 1] 
сої! x +tan™! x = = Vx 


sec ! х 4cosec х -2 ҮхєВ-(-1,1) 


sin''x+sin'(-x)=2n V x ЄЇ-1,1| 
tan! (-x) «tan x = 2л Vx eR 
cot!(-x)«cotx = Зл Vx eR 


сөзес (3) -n-sin x v x e [-1, 1] - {0} 
x 


SECTION – B 


2 
Length of path OABC is 25 2 


8 
Қа, b) represent distance between the curves 16x? + 9y? = 144 and x? + y? = 25. 
So, c2 9апаа = 1 
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Sol. 


53 


Sol. 


54. 


Sol. 
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4 


2 2 
Director circle of ERI m is х2 + y? = а? + b°. It intersects (x — 1)? — y? + 2 =0 at only two 


points. Solving the two equations simultaneously 2x? — 2x + 5 — (а? + 62) = 0 
=> 4-8| 2'-(a?+*)]=0 = а? +02 -10-а-0-4 


8 
cosec? x — co? x – (1 + tan? х) - їап2х– 14 320 
— tan? х = 1 tanx = +1 


3 
Domain of expression f(x) = tan ! x - 2sin ! x + 3sec ' x is [-1, 1} 


(-1) | je. - 7 
47122 


4 
T T Бл 
f(1) = +2 }+3.0 = 
4 2 4 
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Time Allotted: 3 Hours Maximum Marks: 183 


General Instructions: 


e The test consists of total 54 questions. 

° Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is М athematics. 
° Each Part is further divided into One Section: Section-A. 


I; Section- A (01 - 07, 19 - 25, 37 - 43) contains 21 multiple choice questions which have only one 
correct answer. Each question carries +3 marks for correct answer and -1 mark for wrong 
answer. 


Section-A (08- 14, 26 - 32, 44 - 50) contains 21 multiple choice questions which have one or 
more than one correct answer. Each question carries +4 marks for correct answer and -2 marks 
for wrong answer 

Partial M arks +1 for each correct option provided no incorrect option is selected. 


Section- A (15 - 18, 33 - 36, 51 - 54) contains 6 paragraphs. Each paragraph is having 2 multiple 
choice questions having 4 options with only one correct answer. Each question carries +3 marks 
for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION- A 


(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. 


A current carrying wire is placed in the grooves of an 
insulating semicircular disc of radius R as shown in the figure. 
The current enters at point A and leaves from point B. The 


magnetic field at point D is 


Hol 
А ая 

Hol 
(B) сЕ 

Hol 
(C) 28-я 
(0) 2его 


N large square metallic plates are separated by а small 
distance and arranged parallel to its nearby plates as 
shown in the figure. Each of the plates are imparted 
charges Qi, Q2 .............. Qu respectively. 

Choose the correct answer(s) from the options. 


C VLLLILILILLLLLLILLLLLLL B ll LLL ZB 
——— 


2 


center 


(A) Charges on the outermost surfaces of the plate system are equal and opposite. 
(B) If the plate 1 is earthed, then charge flown to the earth is Q4. 


ха, 


(С) If the plate 3 is earthed, then charge flown to the earth is zm 


N 
(D) If the plate 4 is earthed, the charge flown to the earth is УО, ; 
i=1 


Three identical large metal plates each of area ‘A’ are 
placed parallel to each other at equal distance d as 
shown. Initially metal plate ‘a’ is uncharged, while metal 
plates b and с have respective charges «qo and —qo 
initially as shown. Metal plates a and c are connected by 
switch K through resistor of resistance R. The key K is 
closed at time t = 0. Then the magnitude of current 


through the resistor at any time t is 
-dt 


Л 
RAs, 

-24 

(В) (а e^ 
RAs, 

-dt 

(C) 4,9 елле 
2RAE, 

-24 

(D) 4,9 елле 
2RAE, 
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A spherical black body has a radius R and steady surface temperature T, heat sources ensure 
the heat evolution at a constant rate and distributed uniformly over its volume. What should be 
the new steady state surface temperature of the object if the radius is decreased by half? 
Assume surrounding to be at absolute zero and heat evolution rate through unit volume remain 
same. 


(A) (2)4T 

(B) | Wer 

€ — 
(2)* 
T 

© + 


Three charged conducting metal spheres of radius В), Re and Вз are connected together by very 
thin wires and they are separated by large distances from each other. If В, < Rə < Rs, at 
equilibrium, which of the following sets of relations involving the electric field strength E generated 
by a sphere at a point just outside the surface, its potential V and its charge Q must hold between 
the spheres. 

(A) Vi = № = V3, Е; < E2« Ез, Qu < Q2 < Әз 

(B) №; = V2= V3, Е; > E2> Ез, Qi < Ох < Оз 

(C) Vi < М < V3, E,<Eo< Ез, Q1 = Q2 = Оз 

(О) Vi» Vo» V3, Е; < E2« Ез, Qu» Q2 > Qs 


A conical metal beam is placed between two constant 
temperature surface. The surfaces are at 20°C and 100°C as ша 720214 
shown in the figure. Which one of the following graphs best 


represents the temperature along the axis of the beam at a 
distance ‘x’ from the left end in steady state? 


3 
(A) p 
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7. Three concentric thin shells are shown carrying charges ді, аг and 
аз and of radii a, b and c respectively. If the middle shell expands 
from radius b to b' (b' « c). The work done by the electric field in 


the process is aa 


Оз 

(A) 1 (dj % 94% 46, 

4ng, (20) 2b БЫ b 
(B) 1 [d d ай; аа 

4лє, (2b 2b' b b' 

1 д; а; 

С —2 4 
©) 4лє, (207 20 
(б) 1 ОЧ» 94: | 

4ne,\ b b 


(One or More than one correct type) 
This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


8. A box has a large electric circuit inside it. When it was connected to 
an AC generator, it was found that it was putting a lot of load on the BOX || 


generator апа the power factor of the box was El Now a capacitor 
of capacitance C was connected in series with the box and the power © 
factor of the circuit becomes equal to 1. Then 


AC generator of angular 
frequency œ 

(A) The impedance of the box must be resistive and capacitive. 

(B) The impedance of the box must be resistive and inductive. 


v2 


(C) The impedance of the box is — 
ФС 


1 
J2 oC 


(D) The impedance of the box is 


9. Consider two identical dielectric slabs that are inserted into two 
identical capacitors A and B connected to the battery as shown 
in the figure. Now the dielectric slab of capacitor B is pulled out A B 
slowly from it with the battery still remaining connected. Then 
during the process of removing the dielectric slab, we observe 
the following statement(s) to be correct. 


\ 


+ (Б 
Positive charge flows from a to b. 
Final charge on capacitor B will be less than that on capacitor A. 


Work is done by the external force F appears completely as heat in the circuit. 
Internal energy of the battery increases. 


SE Ver nm 


A 
B 
C 
D 


pP 
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The relation between internal energy U, pressure P and Volume V of a gas in an adiabatic 
process U = a « b PV, where а and b are positive constants. Then 


b+2 
(A) Equation for the process is PV © = constant 
b+1 
(B) Equation for the process is PV © = constant 
(C) The gas must be monoatomic 
(D) The gas must be diatomic 
Figure shows a potentiometer circuit. The length of 6v | Үү 
potentiometer wire AB is 120 cm and its resistance 10 


is 2 O. The internal resistance of 2V cell is negligible 
and the internal resistance of 6V cell is 1 O initially 
the switches 5, and 5, are open and 5, is closed. A 


20 
2V 


B 
Si © 
S3 S 
.-ө-///// WW 2 
n | 
L 


A) When only S; is open, balanced length / = 20cm 
B) When only S, is open, balanced length / = 60cm 


C) When all three switches are closed, balanced length is 60 cm 
D) When S; is open, S»? is also open but 6; is closed, balance length is 60 cm 


ee ee эрч 


Two identical objects А апа В are at temperatures T4 and Та respectively. Both objects are 

placed in a room with perfectly absorbing walls maintained at a temperature. T(T, > T > Tg). The 

objects A and B attain the temperature T eventually. Select the correct statements from the 

following 

(A) A only emits radiation, while B only absorbs it until both attain the final temperature T. 

(B) A loses more heat by radiation than it absorbs, while B absorbs more radiation than it 
emits, until they attain the temperature T. 

(C) Both A and B only absorbs radiation, but do not emit it, until they attain the 
temperature T. 

(D) Each object continues to emit and absorb radiation even after attaining the 
temperature T. 


In the circuit shown in figure, V; and V» are two voltmeters 250V 

having resistances 6 КО and 4 КО respectively. The emf of the | 

battery is 250 V, having negligible internal resistance. The 

resistances В; = 4 KO and R2 = 6 КО are also connected in the 

circuit as shown. Choose the correct option(s). (v) [o (2 
5 


WM | WM 

Ri = 4kQ R2 = 6КО 
When switch S is open, then readings of voltmeters are V, = 100 V and V2 = 150 V. 
When switch S is open, then readings of voltmeters are V; = 150 V and V2 = 100 V. 
When switch S is closed, then readings of voltmeter are V, = 100 V and V2 = 150 V. 
When switch S is closed, then readings of voltmeters are V, = 125 V and V2 = 125 V. 


BOBS 
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14. A charged particle ‘P’ leaves the origin with speed v = vo at some inclination with the x-axis. There 
is a uniform magnetic field B along the x-axis. The particle Р” strikes a fixed target ‘T’ on the 
x-axis for a minimum value of B = Bo. The particle 'P' will also strike the target T, if 
(A) B= 2Bo, V= 2Vo 
(B B= 2Bo, V=Vo 

(C) В = Bo, V= 2у0 

( 


D) в= 90, -2у; 


Paragraph Туре (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (C) and (D). 


Paragraph for Question Nos. 15 and 16 


The production of electrical power through the use of a conducting fluid moving through a magnetic field 
is referred to as a MAGNETO HYDRODYNAMIC (MHD) GENERATOR. A simplistic way of functioning of 
MHD is shown in the figure. In the figure shown, a horizontal rectangular plastic pipe of width w and 
height h is filled with mercury of electrical conductivity c. A pressure difference AP is produced by a 
turbine which drives this fluid with a constant speed Vo. The two opposite vertical walls of a section of the 
pipe with length L are made of copper. 

To simplify the situation we assume the following. 


% Although the fluid is viscous, its speed is uniform over the entire cross-section. 
% Тһе speed of the fluid is always proportional to the net external force acting upon it. 
% The fluid is incompressible. 


These conducting walls are electrically shorted with an external wire as shown in the figure. The 
steady state velocity of the fluid after application of magnetic field is v. 


Shorting wire 


15. 
(A) BLhov 
(B) BLwov 
2 
(с) BL^hov 
w 
(D) Bvhow 
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16. Taking the assumption taken in the MHD working that speed of the fluid is always proportional to 
the net external force acting upon it, the expression of steady state velocity v after application of 
magnetic field is 


AP 

A 

(A) B’Lo 

(B) ЕЕЕ. e 
АР «ВЭ бу, 

APh 

(C) МЕ ар нЕ 
APh + ВА мосу, 

(0) CE 
AP + Bwov, 


Paragraph for Question Nos. 17 and 18 


A nonlinear circuit element can be made out of a parallel plate capacitor and small balls, each of mass m, 
that can move between the plates. The balls collide inelastically with the plates, dissipate all kinetic 
energy as thermal energy and immediately release all the charge they are carrying to the plate. Almost 
instantaneously, the balls then pick up a small charge of magnitude q from the plate, the balls are then 
repelled directly towards the other plate under electrostatic forces only. Another collision happens, kinetic 
energy is dissipated, the balls give up the charge, collect a new charge and the cycle repeats. There are 
по balls per unit surface area of the plates. The capacitor has a capacitance C, the separation 'd' between 
the plates is much larger than the radius r of the balls. A battery is connected to the plates in order to 
maintain a constant potential difference V. Neglect edge effects and assume magnetic and gravitational 
forces to be negligible. (со is permittivity of free space) 


17. The current between the plates in terms of any or all of the given parameters со, m, no, с, q and V 
is 
(A) 20n,q lav 
£y m 
(B) Cnyq |24У 
e, Vm 
c) ааа 
e, Vm 
p С fa’ 
e, V2m 
18. The effective resistance of the device in terms of any or all of the given parameters so, m, no, C, Ч 
and V is 
& mv 
(A) 2-0 
Спа} q 
€ 2mV 
(B) mr En 
CnqN q 
& [mV 
(C) 222132 
Cn,q Y 2q 
() 2%. т 
Спа} q 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


The order of increasing nucleophilicity of the anions (in polar protic solvent) 
О 


О 

l c. c | 
H4C—C—O. , CN EON - к 
| Il “—(_у— 9,080. сн,-он,-8 


Ш 9, IV V 


(A) | V«l«ll «Il «IV 
(B) ІШ<І<Ме<Ш<У 
(C) Ше<іІ<1<Ме<У 
(D  1««1«У«М 


Aspartame is an artificial non-saccharide sweetner 200 times sweeter than sucrose and is 
commonly used as a sugar substitute in foods and beverages. Structure of Aspartame is given 
below: 


O 
О OCH 
vow 3 
О 


H NH3 O 
Which of the following is correct about aspartame? 
(A) It contains 4 functional groups and on hydrolysis produce 2 essential amino acids 
(B) It contains 5 functional groups and on hydrolysis produce one essential and one non 
essential amino acids 
(C) It contains 4 functional group and on hydrolysis produce 2 non essential amino acids. 
(D) It contains a 4 functional groups and on hydrolysis produce 1 essential and 1 non 


essential amino acids. 


When trans-2 methyl cyclopentanol is treated with tosyl chloride and the product with potassium 
tert-butoxide; then the final product would be 

(A) Methyl-cyclopentene 

(B) 3-methyl cyclopentene 

(C) Mixture of A and B 

(D) t-butoxy cyclopentane 


Correct increasing order of acidic strength among 
Formic acid (1), Acetic acid (11), Oxalic acid (111) and Malonic acid (IV) would be: 
(A) 1<1< IV < Il 


(B)  Il«IV«I «IIl 
(C)  141-М-1 
(0) Il«IV«Il «I 


a ешек жеке-жеке. а а оаа аана ана: 
НІП) EE Ltd., ЕПТЈЕЕ House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


23. 


25. 
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Upon treatment with sulphuric acid, a mixture of tert-butyl alcohol and ethyl alcohol at room 
temperature gives mainly 

(A) diethyl ether 

B) iso butane 

C) Di-t-butyl ether 
D) 


( 
( Tert-butyl ethyl ether 


Terreic acids (C7H,gO,) is a naturally occurring antibiotic substance. Which of the following 
structure is most stable form of terreic acid 
(A) O 
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(С) О 
О 
Ж 
О 
OH 
(D) О 
НО О 
Ж 
CH 
HO 3 
H 
О 


(One or More than one correct type) 
This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


26. Which of the following compound/s is/are a D-sugar that gives an optically active pentitol on 
reduction? 
(A) CHO 
OH 
HO 
OH 
СН,ОН 
(B) CHO 
OH 
OH 
OH 
CHOH 
(C) CHO 
OH 
OH 
HO 
CHOH 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


27. 
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29. 
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CHO 
HO 

OH 
OH 

CHOH 
= 2 

H Gs 
(i) Li* Al 1 4 
Шал i 
"оф н.о" p Хон 


Which of the following statement(s) is/are correct about the above reaction 
(A) Rate of reaction decreases as the size of R increases 


(B) 


Reaction rate is more when Gi, = О» = G3 = Н (LAH) than When ©; = Go = G3 = 
CH3 


—O—C—CH, (LTBA) 


CH3 
LTBA is much more sterically hindered compared to LAH and therefore, have difficulty in 
transferring hydride ions. 
LTBA is used to selectively reduce aldehydes and ketones in the presence of esters. 


H4 


Biphenylene 


Which of the following statement(s) is/are correct about Biphenylene? 


(A) 


(B) 
(C) 
(D) 


It is a dimer of reactive intermediate benzyne 

All C — C bonds have equal length 

H4 is more acidic than H2 

Due to the influence of central ring it has lesser degree of aromaticity. 


7. of the following is/are arranged іп correct mentioned order 


H3C 


FÍ^ pM 


(increasing stability) 
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COH Сон СО,Н 


5 à d 


(B) 
(increasing acid strength) 
(С) | | 
9; 


OH 
| 
(increasing rate of solvolysis) 
D Me Me 
(D) NH; NH, 0 
Ме Ме Ме Ме 
А Ме Ме 
МО, МО, 
(increasing basic strength) 
30. Ты I d m Product 
Which of the following is/are correct about product? 
(A) It is racemic mixture 
(B) Product is a hydrocarbon which can not decolourise Вг» — water 
(C) Product can give positive iodoform test 
(D) Product is also obtained from the alkene by HBO (hydroboration — oxidation) process 
31. O 


(i) MeMgCl,CuC! 


(i) 
Ян Ж 


Which of the following options can not be the major product? 
(A) 


» Major product 
Gi jor p 


Me 
Ph 
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Me 
Ph 


Ph 


32. OH 
N^ 


PCI i) OH 
„ы: i o? Y + 2 
(i) H; (Can give effervescence with NaHCO3) (Soluble in aq. HCI) 
MeO Cl 


Identity the correct statements: 

(A) (Y) is more acidic than benzoic acid 

B) (2) is weaker base than aniline 

(C) In (X) both the benzene rings are activated towards EAS 
(D) Z reacts at much faster rate towards electrophile than Y. 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (C) and (D). 


Paragraph for Question Nos. 33 and 34 


О 
|| 
Ce + MeOH(1 eqv.) УАР ур. ОН, ус LAM YD 
О 


33. What would be correct choice for ‘D’ from the following statements: 
(A) On heating with CHCl; along with aq. KOH produce foul smelling compound. 
(B) Produce blue colour in Victor Meyor test. 
(C) On treatment with НМО: produces yellow oily compound. 
(D) It can produce substituted ammonium nitrite salt on treatment with HNO». 
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34. | D—Q09* ›Е_ 09" ,F.G(CHN) 


excess excess 
(ii) AgOH,A (ii) AgOH,A 
n 
F ЖАРА) H 
Structure of H would be: 
(A) 


(i) 2equiv. NaOEt 
pw Ww К (ii) CH; -I >P 
ОС,Н, (ii) ANF onis 


1. OH B 
Cannizzaro reaction O,,H,O 
< | 
И 2. HO" Zn 
(may not be the major product) 
35. The correct structure of P, would be 
(A) О 
22 
2 
О 
(В) О 
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INCORRECT statement about R is: 

(A) It produces effervescence on addition of NaHCOs. 

(B) It give positive iodoform test. 

(C) It give coloured compound with 2, 4 DNPH. 

(D) It gives reddish brown colouration with freshly prepared FeCl; solution. 
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Mathematics PART -III 


SECTION- A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. 


38. 


39. 


40. 


Let f(x) - [201991 х +20195 | (where [.] denotes the greatest integer function), then number 
of integers in range of f(x) is 
(A) 1930 
(B) 1931 
(C) 1932 
(D) none of these 
Circle х2 + y? – 2x — 3 = 0 intersects parabola y? = 4x at points A and B. Let tangents to the 
parabola at A and B intersect at point C. If radius of circle increases at a rate of 1 m/s, the speed 
of point C after 2019 seconds is (in m/s) 
(A) 1 
2019 
в 5 
(С) 2019 
(D) none of these 
Let S, and 5; be two externally tangent circles having the same radius ‘r. Let L be a direct 


common tangent to S, and S». If S, be circle such that it touches S,_; and S, externally and line 
L,Vn>=3,neN, then radius of ооо is 


(А) r 

(B) 25 9 
(С) mee 
Б 53 9)° 


In a scalene AABC, E and F are points on the sides AC and AB respectively such that BE and CF 
are internal angle bisectors of the triangle. If BE and CF intersect at | and IE = IF, then /САВ can 
be equal to 


НІП) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


17 AITS-PT-II (Paper-2)-PCM-JEE(Advanced)/20 


41. Let A = {х |x € N, x x 105, x is coprime with 105} value of У ооз 2". is equal to 
reA 
(A) -3 
(B) -1 
(C) 0 
(D) none of these 


6 
42. The trigonometric equation Эг ѕіп(глх) = 441 (x e R) has 
r=1 
(A) no solution 
(B) unique solution 
(C) infinite solutions 
(D) finite number of solutions 


43. Value of e+ e e B 20081360" is equal to 


(A) 2 cos 5? 

(B) 2 cos 25? 
(C) 2 cos 65? 
(D) 2 cos 85? 


(One or More than one correct type) 
This section contains 07 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


44. Let f(x) = V(r«2)x* and g(x) = ах? + cos? b + sin b where n е N ; a, b e R. If d(n, a, b) 
r=0 
represents shortest distance between curves у = f(x) and y = g(x) for given values of n, a, b ; then 


(A)  d(2019, 2020, b) = 2 vbeR 


(B) «(п,-2018,5)- 3 vbeRneN 


(C) ы 
(D «(2020,а,0)- = vabeR 


45. For the hyperbola 2x? + 12xy — 7y? — 16x + 2y – 3= 0, which of the following is/are true? 
(A) Equation of its conjugate hyperbola is 2x? + Л2ху – 7y! - 16x + 2у + 17 = 0 
(В) Its asymptotes are given by 2х? + 12xy — 7y! — 16x + 2y+7=0 
(C) Its principal axes are given by 2x? — 2y? - x + 7y - 3xy - 3 = 0 
(D) Orthocentre of triangle formed by any three points on the hyperbola lies on the hyperbola 


itself 
46. Let P be a point on the parabola y? = 4x such that normal chord drawn at P to parabola has 
shortest length. If tangent and normal at P intersects axis of parabola at A and B respectively, 


then 
(A) Slope of normal at P is +2 


1 
(B) Slope of tangent at P is + 

25 
(C) Area of APAB is 12/2 Sq. units 
(D) Circumcenter of APAB is (1, 0) 
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47. 


48. 


49. 


50. 


A particle starts from origin and moves at a constant speed of 4 unit/s towards positive x-axis. 
The particle changes its direction by angle 9” (clockwise or anticlockwise at random) with respect 
to its previous direction after every 2 seconds, then 


(A) For 0- 5 , Particle сап pass through the point (2019, 0) 
(B) For Ө = л, particle will trace a line segment 


(C) For ss particle may lie on the line y + V3x = 0 


(D) For 0- 1 , after 2019 seconds, particle may lie on the line х -4Зу -8-0 


Let A = [x | 1+ 49*-95* = sec? x, x > 0}, then 

(A) elements of set A form an Arithmetic Progression 

(B) number of elements of set A which are less than nn is п + 1 
(C) the sum of smallest four elements is Зл 

(D) set A contains only irrational elements 


A square is formed such that its opposite sides are tangential to the hyperbola x? — y? = 1. 
Determine which of the following is/are true? 
(A) Side length of largest possible square is 2 
(B) Side length of largest possible square is 2/2 
3 


(C) Side length of smallest possible square is 24 
5 


(D) Side length of smallest possible square is 24 


For given pair of lines f(x, y) = ax? + ру? + 2hxy + 2gx + 2fy + c = 0, which of the following is/are 
NOT true? 

(A) If h? > ab, then f(x, y) = 0 always represents distinct real lines 

(B) If h? = ab, then f(x, у) = 0 always represents coincident real lines 

(C) If h? = ab, then f(x, y) = 0 always represents distinct real lines 

(D) (x, y) = 0 always represents real lines 


Paragraph Type (One Option Correct) 


This section contains 02 paragraph each describing theory, experiment, data etc. Four questions relate 
to the paragraph. Each question of a paragraph has Only One correct answer among the four choices 
(A), (В), (C) and (D). 


Paragraph for Question Nos. 51 to 52 


Read the following write up carefully and answer the following questions: 

Consider the lines x = 0, y = 0 and Зх + 4y = 12. Let S, 52, 53, 54 be four distinct circles with each of 
them touching the three lines. Let S; be the smallest of the four circles. Let A; and C; represent the area 
and the centre respectively of circle S; fori = 1, 2, 3, 4. 


51. 


Which of the following is true for A4, A», Аз, A4? 
(A) Their Arithmetic mean is 25x 

(B) Their Geometric mean is 6x 

(C) Their Harmonic mean is 27 

(D) None of these 
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Let circles 55, Sg, S; be drawn with ССз, СзС and СС» as diameters, then radical centre of the 
circles Ss, Se, 97 is 


(A) (1, 1) 
(B) (0, 0) 
о (25 
o (8) 


Paragraph for Question Nos. 53 to 54 


Read the following write up carefully and answer the following questions: 
Let ABC be а triangle such that ZABC = 75°, ZBCA = 60°, ZCAB = 45° and AB = 1 unit. Let D, E, F be 
points on sides AB, BC, AC respectively such that perimeter of ADEF is minimum 


53. 


54. 


Perimeter of ADEF is 


3 
А 35 

48 -1 
MN 

J3 +1 
(C) 2 


(D) none of these 


Radius of circumcircle of ADEF is equal to 


(A) 48-1 
| 

(В) 2.8 
4 

(C) Л 


(D) none of these 
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Physics PART - | 
SECTION- A 
1. A 
So. B, = Pee 3 | B 
4nR\| 2 AnRV3 (2 
4./3лВ 
2. р 
Sol. Total charge (finally) = 0 
N 
So charge flown to the earth = УО, 
ы 
З. B 
а %ғ4 . 20А : Ё 
Sol. —+——=iR (where C = ——) E M —— ———— 
C C d iud 
-(00%4 
—, j- %+2q = dq (0-24 
RC dt RC +q =q (qo+q) 
| dq , ! а а р с 
0 90 БЕ 0 e ММҮ--» 
-2dt R l 
(969 PaA 
Re,A 
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4 C 
4 
Sol. P) =ar? |= o(4rr? ]T* 
(Pfnr = ean") 
So T=cr (where c is a constant) 
5. B 
Sol. All the spheres are at same potential so, Уі = V2 = V3and Q; : Qo: Q; = R; : В : R3 and Е; : Eo: 
1 1 1 
ES pe 
6 B 
so 240 LL CHE 
dt dx 
7. B 
Sol Мес = U; -U, 
0--1(4,%,%,94% , 99, 99 
^ 4лє,(2а 2b 2с с b с 


12) % ,9& d , d. 49, iJ 


4ng (2a 2b' 2с с b' с 

8. В,С 

Sol. From the Phasor diagram 
v2 ши 
oC oC 
Z) 

R 
9. A, D 
Sol. Capacitors are connected in series, so charges on the capacitors remain same. During removal 
of the slab anticlockwise current flows through the circuit, so battery is being charged. 
10 B 


Sol. 0=dU + PdV = d(a + bPV) + PdV 


After solving 
b+1 


PV ^ = constant 


11. A,B,C,D 

Sol. When only 5: is open 
2.14)! => /-20ст 
3 (120 

When only $: is open 

2-1 0) => l = 60 cm 

120 
When all three are closed 


= 5 xf => (= 60 ст 
120 


When only 5; is closed 


4 xf => €=60cm 
120 
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12. B, D 
Sol. Every body radiates and absorbs radiation simultaneously at any non zero temperature T. 
13. B, D 
Sol. | When switch S is open dis 
V, = 90. (6000) = 150 V 
10000 (7) 9) 
V, = 2250 (4900) = 100V 
10000 
When switch S is closed circuit reduces to MW MM 
: ; Ri R2 
shown in the figure. 
So both the voltmeters show readings V; = V, = = =125V 
14. А,В 
: 2nm А 1 
Sol. Distance of the target x = (n) “eo , where n is an integer 
АЙЫ 
В В, 
15. А 
16 В 


Sol. (for Q.15-16) 

Еті induced between the plates = Bwv 
s pe See 

үү 

So Fg = Blw = B'Lhowv 
So net external force = APhw — B’Lhow = kv 
(at steady state) 
In the absence of magnetic field, APhw = kvo 


So-ABEW—BeERow s BENE, 
0 
сауа 2280. 
АР +В? бу, 
17. D 
18. B 


Sol. (for Q. 17-18) 


Acceleration of ball, a = dv 
md 


2 
So time of motion, At = 20 = 2nd 
a qv 
So |= АС. d — Sy 
At 2md^ 6 2m 
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Chemistry PART -II 


SECTION - A 
(One Options Correct Type) 


This section contains 07 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. B 
Sol. Down the group nucleophilicity generally increases in polar protic solvent, and if attacking atom is 
same stronger the base, stronger the nucleophile. 
20. D 
Sol. 
O 
Ч ОСН 
| МН 3 () ОН 
(ii) но“ 
НО NH; О 


ни? ^C 

К acid | || 

Non -essential Phenylalanine 

Essential 
21. B 
Sol. CH3 СН, 
CH3 
—({ nr 
H H 

H OH H OTs Anti elimination 

22 A 


Sol. The — COOH group is electron-withdrawing, acid strengthening compared to — H or — CH3. 
23. D 


Sol. P do. 
@ OH 
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24. 


Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


31. 


Sol. 


32. 


Sol. 
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A 
OH О OH 
(i) HBr HI 
(ii OH excess 


OH | 


В 
db is conjugated by two carbonyl groups. 


D 
Conceptual. 


A, В, C, D 
Conceptual. 
A, C, D 


7 — Co 


Benzyne Biphenylene 
All C — C bonds аге not equal in biphenylene. Central ring is antiaromatic. 


B, D 
Conceptual. 


A, С 
OH 


(i) m-CIPBA "s 
ааа а d (іу ан, ” CH 


A, B, D 
Conceptual. 


3 


w-( Уон 


2- HN 


.0-- 
De 
Бела 
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33. D 
Sol. 
OMe OMe 
(A) > 
(B) > 
| OH | Cl 
О О 
О 
ІІ (D) > N—CH 
(С) > N—CHg 
О 
34. B 
Sol. 


35. B 


36. B 
Sol. (for Q. No. 35 and 36) 


O 
О О NaOEt = MINADEL 3 
Зэ 3 It E a 
9 ФЛАГ О 


NaOEt/A| “ТГ 


О 
тте ee 7 DuC Ds de 
ЇЕ / O 
|Ó шин 10 
О 
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Mathematics PART - Ill 
ЅЕСТІОМ – A 
37. C 
Sol. 2020 > f(x) > 242019 
38. A 
Sol. C always lies on circle 
39. C 
1 1 1 r 
Sol. = + >T 
oA let: Ээ 12019) 
40. C 
C 
Sol. IF = r cosec I 
Е = г совөс| С + 2) 
IE = IF = sin(B +E) = sic 8) 
2 2 
= Е 2) о(38 + 30) -0 
4 4 4 4 
3 T 
—(B+C)=(2n+1)—,nel 
> 2 +C)=(2n+ 25 є 
41. В 
Sol. Let B, be set of natural numbers less than or equal to 105 which are multiples of ‘n’, then 
A = B; - В U B5 U В; (~ 105=3 х5 х 7) 
2nr 105 | 211 | | 2nr | 
> Б = У cos| — |- cos| —— 
2, 105 2, 105 шоо 105 
Using sum of ‘n’ n" roots of unity is 0, we get У cos(x) --1 
гєА 
42. А 
6 
Sol. AN = 441 if equation has a solution then ѕіп(глх) should be equal to 1 for r = 1, 2, ....., 6, which 
r=1 
is not possible 
43. A 
Sol. (ве cos 20 = 2 cos° 0-1 
44. A,B 
Sol g(x) = ax? + 2 [sind a 
| 4 2 
45. А,В,С 
Sol. Let equation of asymptotes be A : 2x? + 12xy — 7y? — 16x + 2y + d = 0 where ‘d’ is given by A = 0 
Angle bisectors of asymptotes give principal axis 
46. B,D 
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Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


51 


Sol. 


52 


Sol. 


53 


Sol. 


54. 


Sol. 


Length of chord joining P(t;) and Q(t)) is |t, t| (t, + te) +4 


As PQ is normal at P > t, - 24 . Length is minimum for t? -2 i.e., t, =+V2 
1 


= P is (2, 2/2) or (2, - 242), A is (-2, 0) and B is (4, 0) 
Area of APAB is 6-/2 sq. units and circumcenter is focus 
А, В, C, D 


For 0- - , particle can pass through all point on coordinate axes 


For 0 = Ч if particle always changes its direction anticlockwise, then if will lie on х-4Зу-8-0 
after 2019 seconds 


A, D 


" ЭС | = T 
gsmnx-co$X — +tąanx => 29!Х-005Х _ tanx => х=пл+ 47 neW 


A,C 

m? -1 

m° + 

Also, length of diagonal of square should be greater than or equal to distance between points of 


tangency 


2-7 2 5 
= =!» +1 ава Ин) 
m 


+1 т^ —1 


215 3 
Side length = 2 шаа (for smallest square) = 2 2-2,2 =24 
m? +1 (4-2,2 


Side length of largest possible square is 2 (as m — о) 


A,B,C 

For distinct real lines h? » ab and 9 >ас 
For coincident lines h^ = ab and g* = ac 
For distinct parallel lines h^ > ab, д? > ас 


Let tangent of slope m be y = mx + Vm? -1 , then side length will be 2 


B 

A =T, A» = 4т, Аз = Эл, А, = 36n 

A 

Radical centre is incenter of the triangle formed by three lines 
C 


Minimum perimeter is for orthic triangle whose sides are 
а cos A, b cos B, c cos C 


a= 2.o- 1, c N39 (Using sine rule) 
3 46 


1 


43 


So, sides of ADEF are 


: апа 
2 


: 
2' 3 


B 


Radius of circumcircle of ADEF = half of circumradius of AABC = 1 1 = 1 


2 2sin60° 2/3 
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PART TEST - II 
JEE (Main)-2020 


TEST DATE: 16-11-2019 


Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is M athematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 — 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART -I 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A sphere of radius 3.5 cm and mass 250 gm floats in a liquid at 20°C. As the temperature is 
raised, the sphere just begins to sink at a temperature of 35°C. If the density of liquid at 0°C is 
1.527 gm/cm?, find the coefficient of cubical expansion of the liquid. Neglect expansion of the 
sphere. 
(A) 1.80 x 10? C 

(B)  561x10?C^ 

(C) 2.75x10°C" 

(D 868x10°C"' 

2. In a certain region of outer space there are only 100 molecules per cm? on an average. The 


temperature there is about 3K. What is the average pressure of this very dilute gas? 
(A) | 414 x 105 Ра 


(B) 1.14 x 105 Pa 
(C) 8.28 x107 Pa 
(D) 9.50 x107 Ра 
3. In an L-R circuit connected to a battery of constant emf e, switch S is R L 


closed at time t = 0. If e denotes the induced emf across inductor 
and i the current in the circuit at any time t. Then which of the 
following graphs shows the variation of e with i? 


Ж l 
S є 
е 
(А) 
| 
е 
(В) 
| 
е 
(С) 
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A parallel beam of nitrogen molecules moving with velocity v = 400 m/s impinges on a wall at an 
angle Ө = 30° to its normal. The concentration of molecule in the beam по = 0.9 х 107 ст? Find 
the pressure exerted by the beam on the wall assuming the collisions of molecules with the wall 
are perfectly elastic. 


(A) 10° Pa 
(B) 10/ Pa 
(C) 10* Pa 
(D) 10? Pa 


A beam of fast moving electrons having cross section area A falls normally on flat surface. The 
electrons are absorbed by the surface and the average pressure exerted by the electrons on this 
surface is found to be P. If the electrons are moving with a speed v, then the effective current 
through any cross section of the electrons beam is 

APe 


Charge Q coulombs is uniformly distributed through out the volume of a solid 
hemisphere of radius R meters. Then find the potential at centre O of the 
hemisphere in volts. 


с 0 ВАЕ, 
1 3Q 
(А) Tne. oR 
лер 2R 
1 3Q 
(B) Ее Г, 
тєр 4R 
1 Q 
ШІ» 48 
лєр 4R 
1 Q 
DU. C BH 
лєр 88 


A graph of the X component of the electric field аба E,(N/C) 
function of x in a region of space is shown. The Y and 
Z components of the electric field are zero in this 
region. If the electric potential is 10V at the origin, 
then find the potential at x 2 2.0 m. 
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(A) 10V 
(B) 40 V 
(C) -10V 
(D) 30V 
8. Two particles having positive charges +Q and +2Q are fixed at 
equal distance x from the centre of a conducting sphere Хх. M зе 
having zero net charge and radius r as shown. Initially the +О +2Q 
switch S is open. After the switch S is closed, then find the net 
charge following out of sphere. 5 


Qr 
(A) == 
X 
Qr 
(B) c 
X 
3Qr 
(C) A 
X 
3Qr 
(D) === 
X 
9. A cylindrical solid rod of length L and radius 'a' is connected 


across a source of emf V and negligible internal resistance as 
shown in the figure. The resistivity of the rod at point P at a 
distance ‘x’ from left end is given by p = bx (where b is a positive 
constant). Find the electric field at point P. 


2V 
ж. 

V 
(B) 2% 

4V 
(C) р” 

8V 
(D) [os 

10. In the circuit shown, the reading of the ammeter В: = 1000 
(ideal) is the same with both switches open as with | УУУУУ (A) 
both closed. Find the value of resistance R іп Q. № 
WWW, os 5 Аз = 500 
R 
E 
Шарты 
Н; - 3000 | 

(А) 600 
(В) 800 
(С) 400 
(0) 300 
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A uniform magnetic field of induction B is confined to cylindrical 
region of radius R. The magnetic field is increasing at a constant 


rate of S(TS").An electron of charge -е, placed at the point P 


on the periphery of the field experiences an acceleration. 


Р 
(А) талан towards left 

2m dt 
(B) TORO towards right 

2 m dt 
су 98% cards left 

m dt 
(D) Zero 
The amount of heat liberated when the switch S is dE 
shifted from position 1 to 2 is ars | 

1 рЕ== F 1рғ 
TSN 
2 1 
| 
| 
20 V 
(A) 180 uJ 
(B) 200 uJ 
(C) 220 uJ 
(D) 210 uJ 
Find the magnitude of magnetic field at O (centre of the b 
circular part) of the current carrying coil as shown. 
b 


Loi Зл \2 
4л| a b 
Lol з 


2л|2а b 


2n 


шї 63 


4n|2a b 


оа 28 
(C) 25 | 
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14. 


If a charged particle goes un accelerated in a region containing electric and magnetic fields, then 
which of the following is true? 

(A) E must be parallel to B 

(B) V must be perpendicular to E . 

(C) E must be equal to B 


(D) V must be perpendicular to В. 


A nonconducting spherical shell of radius ‘R’ and uniformly charged on its surface with charge 'Q' 
is rotating about its diametrical axis with a constant angular velocity “о. Find the magnetic 
moment of the sphere. 


QR?o 
2 
QR? 
3 
QR? 
4 
(D) none of these 


The current density (current per unit area) in a solid cylinder of radius R 
varies with distance r from its axis as J = kr, where k is a constant. Find С) 
the magnetic field at a point P where г > R. кек 


kR? 
(A) mE 
кВ? 
(В) шуан 
кВ? 
© — 
кВ? 
(D) == 


An equilateral triangular loop of wire of side / carries a current i. The magnetic field produced at 
the circum centre of the loop is 


() 0.348 
4n 7 
Ho 9! 

B Po vx 

(B) 4n 6 

@ ың 
4n l 
Ho бі 

D Fo 

(0) 4n l 
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18. A conducting loop of radius R is present in a uniform magnetic x 
field B perpendicular to the plane of the ring. If radius R varies х x 
as a function of time t as R = Ro + t, the emf induced in the И 3 
loop is x x 
x x 
x x 
x x 
x x 
x 

(A) 4n(Ro + В 

(В) m(Ro + t)B clockwise 

(C) 2n(Ro + t)B anticlockwise 

(D) zero 

19. The magnetic flux through a conducting loop with resistance R varies during interval of time T as 

$ = at(T – t). The heat generated during this time, neglecting the inductance of loop will be 
213 
ат 
А 
el 3R 
272 
ат 
B 
3R 
2 
ат 
С шэг 
(© ЗА 
2-3 
а“Т 
D 
(0): =. 
20. The magnetic field in a certain cylindrical region is changing with x 
time according to the law B=(16—4t?) Tesla. The induced 2 
electric field at point P at time t = 2sec. x 
x 
x 
x 
x 
x 
x 

(A) 8 Volt/m 

(B) 6 Volt/m 

(C) 4 Volt/m 

(D) none of these 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. When magnetic flux through a coil is changed, the variation of induced (атр) 
current in the coil with time is as shown in graph. If resistance of coil is 
100, then the total change in flux (in Weber) of coil will be 4 
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22. 


The potential at a point P due to a point electric dipole is 1.8 x 0? V. If P is at a distance of 50 cm 
from the centre O of the dipole and if vector OP makes an angle 60? with the positive side of the 
axial line of the dipole, the dipole moment of the dipole is 10” C-m. Find the value of n. 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


23. 


24. 


25. 


A gas is taken from State-1 to State-2 along the path V(m?) 
shown in the figure. If 70 cal of heat is rejected by 

the gas in the process. Find the magnitude of —2.5x 10* 
change in internal energy (in Joule) of the system. 


1x10 ‚2 


2x10° 5x10° 


P(N/m*) 
In the circuit diagram shown, all the capacitors аге in uF. The 6 3 7 
equivalent capacitance between points А and В is (іп uF) A B 
8-0 10 4 


15 gm of nitrogen is enclosed in a container of constant volume at temperature T = 300 K. Find 
the amount of heat (in Joule) required to double the root mean square velocity of these 
molecules. 


M rH M ————— M P MÀ 
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Chemistry PART -II 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. What is the degree of unsaturation of the compound formed by the reaction of formaldehyde with 
excess of ammonia? 
(A) 6 
(B) 4 
(C) 3 
(D) 5 
27. Which of the amines can not be prepared by Gabriel’s phthalimide synthesis? 
(A) СНз — CH2 — CH; — NH2 
(B) СНз — CH» — МН» 
(C) СНз — МН; 
i 
(D) Hee he 
СН, 
28. 1. of the following acid is the strongest acid? 


rds = А 


E 
o^ OH 


29. Which of the following molecule is chiral? 
(A) О 
2-2 
Н CH3 
mM H 
О 
/ 
O 
(B) HO OH 
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(C) О 


О 
(0) ? “Онд 
C—C=C 
н” `н 
30. Which of the compound has most stable enol form? 
(A) OH 
Бен 
(В) О 
Hf 
72 
222 
(с) ыы 
О 
(D) O 
| 
Н 
31. ОН 


“Ун 80 P4580, +HCI 


The structure of P is: 


(A) H 


(D) Both A and C are in equal ratio 
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32. Which of the following compounds does not undergo Cannizzaro reaction? 
(A) ? 
р-С--Н 
(В) Т 
(С) Г 
CCl4- C—H 
(D) TN 
О 
ЭЗ. С! 
NaNH; i) NaNO, 
Lig. МН; 4 Ww ? E 
(ii) CuCN/KCN 
СН, 


Find out the product E. 
(A) CN 
on 
(B) e 
СН, 
(C) NC, - 
CH 
(D) - К 
СНз 


М 


3 
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34. ci(d) 


О 
Ж 


сн-СІ(с) 
COT -=- 


Which of the Cl is removed in fastest rate? 


(A) | Cl (a) 
(B)  Cl(b) 
(C)  Cl(o) 
(D | Cl (d) 
35. D-glucose and D-fructose can be distinguished by 
(A) Fehling's Test 
(B) Tollen's Test 
(C) Вгг/Н:О 
(D) Osazone formation 
36. Which of the amino acids is a basic amino acid? 
(A) Чон 
МН, 
В СООН 
ноос” 7-7 
МН, 
(С) СООН 
"mM 
(D) COOH 
то 
37. Which of the reaction takes place in fastest rate? 
(A) О 
CH3 —_Омонљ , 
+ CHI, 
D 
(B) O 


COOH 
CH3 ees юуч + CHBr, 
НС 
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COOH 
i) NaOH/Cly 
Nr ч О + CHCI, 
i) маон/, 
pP a ФА. = 


38. Which of the following compound produces primary alcohol on reaction with CH3MgBr? 
в, СНз= CH = О 


е 


н„с— ‘CH, 
(D) CH;-C=N 


39. Which of the following reactions results meso compound as the product? 
(A) Hoe: А 
Cold 
C=C dil. RUG: 
/ \ 
H СН, 
В О 
(В) : / x 
НЗС" XH dil. NaOH 
(C) H4C H 
Ві; 
М. o ? 
H СН, 
(б) Ee. СН, 
Н; 
с=с мг? 
р р 
40. Identify ‘X’ in the following sequence of reaction 


C,H,CI,O —s>C,H,CINO —PBe/Neona , 
(X) 


(A) О 
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(B) ? 
C 
“с 
Cl 
CH3 
(C) CHO 
Cl ; 
CH5CI 
(D) 
vO 
О CH3 
41. Which of the following compounds is most difficult to decarboxylate? 


(A) O 


1 СООН 


(В) Шы 
CH3 
(С) COOH 
or 


42. қый 526 
(NH,),CO; 


А яи PA 


(A) The product X has a five membered ring. 

(B) The product X is aromatic. 

(C) The degree of unsaturation of the product X is 3. 
(D) The product X has a six membered ring. 


43. Which of the following reactions does not proceed through the formation of a carbocation? 
(A) Ph 
H OH Don. HBr 


CH3 
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(C) ghs 
H3C T МН —s aci 
H 
(D) O 
О МаОН/А 
(2 eq.) 
44. Which of the compounds can respond in Fehling’s test? 
(A) 1 
B Ph 
(B) \_ OH 
то 
3 OCH, 
О ОН 
uM 
О О 
45. Which of the following reaction leads to the Hoffmann’s product? 


А) | CH,-CH,-CH, -CH, - OH—O"eH$0. , 
(B) CH, CH, CH CH, 1. TsCl/Pyridine » 


он 

(C) CH, -CH, CH-CH, Ae KOH > 
Cl 

D t 

D) cH,-cH,-cH-cH, Moet 
Cl 
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SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. Find out the number of species which are destabilized through conjugation? 
à : BH yO ф 
47. Find out the number of different products obtained on the eee of the following compounds: 
SECTION - C 


(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


48. Optically pure (S) (+) 2-bromo octane (a = 36°) reacts with aqueous NaOH in acetone to give 
optically pure (В) (-) 2 octanol, (a = - 10.3°). With partially racemised bromo compound whose 
(a = 30°). Specific rotation of alcohol is — 6.0°. What is the optical purity of partially racemised 


product? 
49. The relative reactivity of 1°H, 2°H, & 3°H in bromination reaction if found to be 1 : 82 : 1600 
respectively 
hv + Br 
Br 
B 
What is the % yield of A? 
50. СН,ОН 
conc. Н,504 Х 
НОН,С CHOH ~a ә 


M 
If the molecular wt. of X is M, then — = ? 
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Mathematics PART - III 


SECTION- A 


(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


The least value of n for which (n — 2)х? + 8x + (n + 4) > sin (sin 12) + cos (сов 12) vx eR (n e 
N) is 


(A) 4 
(B) 5 
() 6 
(D) 7 


In a triangle ABC, Y "C,a'b^" cos(rB - (n-r)A) is equal to (where а, b, с represents the sides 
r=0 

and A, B, C represents the angles of AABC) 

(A) a" 

(B b 

(C) c 

(D) none of these 

The radius of the circle touching the pair of lines 7х2 — 18xy + 7y? = 0 and the circle 

х2 + у? — 8x – 8y = 0 and is contained in the given circle is 


(A) 410 
B) 3 
(C) 242 
(0) м 


A parabola having directrix x + y + 2 = 0 touches a line 2x + y — 5 = 0 at (2, 1). Then the semi 
latus rectum of the parabola is 


(A) 55 
(B) 7 
(C) ^s 
(D) 5 


Number of points from which pair of perpendicular tangents can be drawn to hyperbola 


А т 
х? cosec? a - y? sec? a = 1, is a € (o z) 
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56. 


57. 


58. 


59. 


60. 


61. 


Let AB be the chord of contact of the point (5, —5) w.r.t the circle x? + y? = 5, then the locus of the 
orthocentre of APAB where P is any point moving on the circle is 


(A) (x- «(y^ -5 
В) (-1 еу, 12-2 
(С)  (x«)5«(y-1*25 
Ф) (к+1#+у-1#=5 


A parabola y = ах? + bx + c crosses the x-axis at (a, 0), (В, 0) both to the right of the origin. А 
circle also passes through these 2 points. The length of tangent from the origin to the circle is 


(A) = 
a 


(B) ac? 


If e; and e; are the roots of the equation x° — ax + 2 = 0 where е; and e; are the eccentricities of 
an ellipse and hyperbola respectively, then a belongs to 


—o, 1) v (1, 2) 


If the locus of a point, whose chord of contact with respect to the circle х2 + y? = 4 is a tangent to 
the curve xy = 1 is xy = с?, then the value of c? is 


(Ay 2 
(B) 4 
: 
(C) 2 
1 
(D) 4 


Let f(x) = sin x + cos x + tan x + sin ! x + tan ^ x + соз ' x. If M and m are maximum and minimum 
values of f(x), then its sum is 
(A) т + 2 СО$ 1 


(В) лт+25п 1 
(С) „+ 2їап1 
(О) т 4 tan 1 + sin 1 


Consider an obtuse angled triangle with sides 8 cm, 15 ст and x cm (largest side being 15 cm). If 
x is an integer, then number of possible triangles are 

(A) 
B 


(B) 
(C) 
(D) 


лмо + 


аиа АА M M € M € aM À——HÜá—— 
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63. 


64. 


65. 


66. 


67. 
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In a right angled triangle, the smallest angle is 0. A triangle which is taking the reciprocal of sides 
is also a right angled triangle, then sin 0 is equal to 


(A) = 
@ o 
о 2 
(D) асы 


If the equation of pair of straight lines passing through (1, 1), one making an angle Ө with the 
positive direction of x-axis and other making the same angle with positive direction of y-axis is х” 
— (a + 2)ху + у? + a(x + у — 1) = 0, ағ —2, then sin 20 is 


(4) (а-2) 
(B) a+2 
2 
(0) а-2 
py = 
a 


If the chords of the hyperbola x^ — y? = 16 touches the parabola у? = 16x, then the locus of the 
middle points of these chords is a curve 


(A) у(х + 4) = xi 
(В) у(х — 4) = х° 
(С)  yfx«8)2 Зх? 
(D) у2(х – 8) = 2x? 


If the number of radical axis of а system of circles is same as number of radical centres, then 
number of circles in that particular system is 


(A) 4 
(B) 6 
(C) 10 
(D) 5 


The vertices of a AABC lie on a rectangular hyperbola such that the orthocentre of the triangle is 
(3, 2) and the asymptotes of the rectangular hyperbola are parallel to coordinate axes. If the two 
perpendicular tangents of the hyperbola intersect at (1, 1), then equation of the rectangular 
hyperbola is 

(A) xy=2x+y-2 

(B) 2ху=х+2у+5 

(С) ху-х-у-1 

(D) none of these 


The locus of the centre of a variable circle touching two circles of radius rų and гг externally which 


also touch each other externally is a conic. The eccentricity of the conic, if dear 242 is 


f. 
(A) 1 | 
B № 
1 
(€ 5 
(D) 2,2 
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68. АВ is any chord of the circle x? + y? — 6x — 8y — 11 = 0 which subtends an angle of 2 at (1, 2). If 


locus of mid-point of AB is х2 + y? – 2ax — 2by – с = 0, then a + b + c is 


(A) 8 
(B) 10 
(С) 6 
(D) 12 
n r -r+ 
69. lim Scot 223 is equal to 
n= 
A) 0 
(В) m 
т 
(С) 2 
т 
(D) 4 
70. Let #(0) = —— then the value of гу f(0) is 
14 (cot0)* 0-19 
(А) 44 
(B 89 
(C) 65 
(D 178 


ЗЕСТІОМ-В 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. The value of cot 76° cot 44° + cot 16° cot 44? — cot 76° cot 16? is 
72. Inatriangle ABC if r; + гз + r = ro, then the value of (sec? А + cos? B — cot? C) is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. Let ABC be a right angled triangle at C. If the inscribed circle touches the side AB at D and 
(AD)-(BD) = 11, then area of triangle is 


(x-4) 0-3) 
16 9 


Күх? + kay? — 160x — 36y + 292 = 0, then k; + Кг is equal to 


74. If the reflection of the ellipse = 1 in the line mirror x-y -220is 


2 2 
75. A chord is drawn passing through P(2, 2) on the ellipse gei qui such that it intersects the 


ellipse at A and B, then the maximum value of PA-PB is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
ЗЕСТІОМ-А 
1. C 
Sol. It is given that at 20?C, sphere is floating in liquid but at 35?C it begins to sink as on increasing 


Sol i 


temperature, liquid expands and its density decreases. At 35°C its density becomes equal to that 
of the sphere and then the buoyancy force on sphere is just equal to the weight of sphere and its 
is fully submerged in the liquid. 

Given that density of sphere is 

beali гэ -1.393 gm/cm? 


Aa) 4,3.14х(3.5)3 
3" 3 


It is given that density of liquid at 0°C is po = 1.527 gm/cm? if y is the coefficient of cubical 
expansion of liquid, then its density at 35°C is given as 
_ Po 

P35 = (35) 
At 35°C, as sphere begins to sink, we have density of sphere = density of liquid 
1.393 = UEM 

1- y(35) 
(As sphere does not expand, its density remains constant) 


y ШЕ 2.75х10 C7 


1.393 35 

A 

We know that the gas pressure is given as 
1 

P= 3 PV ms 


A € — € M M—— € € M M — M  ——— зааснаас: 
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Sol. 


Now we can write the density of gas as p = moN, where то is the mass of the gas molecule and М 
is the number of molecules in 1 т? of the gas. 
In the present case, N = 100 x 10° 


OrP- E 00x109)mov2.. 


As we know rms velocity of gas molecules is 17 а5 


fe са LL MN, and =k 


So we have 
P = 3x (100%108) x3kT (as T = 3k) 


P=4.14x 10 Pa 


A 
The induced emf across the inductor is e = є – iR. Hence the plot of e versus i is a straight line 
with negative slope. 


D 

Figure shows a beam of molecules in cylindrical form striking the wall. ма! 
According to elastic collision, each molecule is reflected from the wall at 
the same angle of incidence as shown with same speed. If mo is the 
mass of each nitrogen molecule, momentum of each molecule is 

Po = mov 

During collision, change in momentum of each molecule is 

АР; = 2movcos Ө 

If S is the cross section area of beam and v be the velocity of molecules 
in the beam then number of molecules incident on wall per second are 

N = novS (no = molecule density) 

Thus total momentum imparted to the wall per second by the beam and the force exerted on the 
wall is 


F= A. 2mgv cos0 xnovS 
At 


This equation gives total momentum imparted to the wall per second. This is the net fore exerted 
by beam on the wall. 
Thus the pressure on the wall by beam is 


ағадан 2mov? cos? 0: ng 
-3 
= 2 x 28x10 x 9x10? x (400)? хсов (309) = 10° Pa 
6.023 x 107° 
A 


Let n be the average number of electrons per unit volume, present in the beam of electrons, then 
impulse momentum theorem gives 
(nAv) (mv) = F 

=F/A 


2. current | = nAev = ЕЗ Aev = шал 
mv 
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Sol. 


Sol. 


10. 


Sol. 
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A 
The potential at centre of sphere in which q charge is uniformly distributed through the volume is 
. 1 34 
^ Алғ) 2R 


By symmetry, the potential at centre due to half sphere will be half of the complete sphere. 


ү 
У,--2- ПЕЕ (since, 4/2 = Q) 
2 4ngy 2А 4лєс 2R 


D 
Vg - VA = [е,ах = -(агеа under E, -x curve) 


Vg -10- 5*2» 20) - 20 
Vs = 30 V 
C 


After the sphere is grounded, potential at centre becomes zero. Let the net charge on the sphere 
finally be q. 


kg K3Q =. 
r Х 
_ аг 
X 
The charge following out of sphere is su 
X 
A 
( 
[охах 
R- pax 0 р/ 
А А 2А 
M 2VA 
R Ы? 
Е 
ТЭД р/2 
= ј = сЕ 
ЕЕЕ bx2V _ 2V 
b? 12 
A 
With both switches open, I, = ME NT 
В, +R; + Вз 


With both switches closed, there will be no current through Rs, 
the current through E and А is 


Г = — ЕБЕ 
В, + ES 
R+R, 
Current through the ammeter is 
RI’ RE 


WE - 
^ R«R, (R+R,)Ro «RR, 
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11 


Sol. 


12. 


Sol. 


13. 


Sol. 


Е Е 
2 FUR 
R R 2 
1+2 + R 
As la = 1, 
В» 50 


А 
If we consider the cylindrical surface to be a ring of radius R, there will be an induced electric field 
due to time varying magnetic field. 


=> Е(2лА) = А ОВ Bees 


2 dt 
So, force on the electron 
F E 
F--Ee-- eR dB P 
2 dt 
Acceleration = 2608 
2m dt 
Force will be towards left on electron. 


B 
Charge supplied by battery, AQ = 10 uC 
+15 uC -10 pC -5 pC +5 uC +#10npC 1-15:С 
aa ee  --1НнЕ КЕЛТИР 2 UF 1 pF 
-15 pC vido] +5 uc -БұС -idac [+15нС 


| | --» 
20 V 20 V 
Work done by battery 
АМЬ = (10 uC) (20v) = 200 uJ 
Change in potential energy 
Stored by capacitors 
AU = Ur- Ui- 0 
Heat loss = AWg — AU 
= 200 uJ 


D 
a : 3 ші 
Magnetic field due to circular segment = —— 
4 2a 
Hoi 


44/270 


Due to one straight wire segment = PS (sin4s° + sin0?) = 
TU 


Net field = Ho! , 2 Hol 
8a 4/2nb 
А ez 2 


4n\ 2a b 


(—————————————————————————————— 
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14. B 
So. (Е--а(УхВ) 
E --(VxB) 
= Е1у andE LB 
15. B 
Sol. M = Q 
L 2m 
Ма 2 2 ё 
2m 3 
_ ОВ?о 
3 
16. D 
Sol. We take the ampeiran loop of radius r > R. 
Since the loop is outside the cylinder, the current through the loop is 
1 1 2nkR® 
— = 2 iy А. 
| = [kr x (2nrdr) = 2лк [т d= 
0 0 
3 
=> Вх2лг = ра 
че uokR? 
3r 
17. C 
Sol. Due to a wire 
Но i in BO? + ein G0? 
B = —-— — —-(sin 60? + sin60 
An (£/ 24/8 \ | 
щі „| V3 бид! 
= 202 M |,2/3-2-50 
4т/ | 2 ) үз 4т/ 
Magnetic field due to three sides 
ug 18i 
Bret = ЗВ = —— 
net 4n 7 
г-23 
2/3 
18. C 
So. ф-В5-ВлВ? 
= Br(Ro + t? 
d 
Since flux is increasing еһа is anticlockwise 
19. A 
So. — $-at(T-t) -aTt-at? 
аф 
епа = Сар 
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eina = —а(Т - 2t) 

egg _ (2at—aT) 
end R R 

T ir 


_ 2 
H= | ва - | 8! а 
0 0 R 


| (4а22 + a?T? — 4a?Tt)dt 
0 


213 273 
_ _ 1| 4a*T 1 a?T? 4a*T 
R R 3 2 
273 
н 2 T 
3R 
20. A 
Sol. ф= Bar? = (16 - 4t”)ar’? x 
ОСКЕ cnet : 
ШЕТ x 
ЭР = [Е.а : 
8nr?t = Е2лг 9 
= E= = ад à 
att = 2 sec 
E - 8 Volt/m 
SECTION - B 
21. 2 
Аф 
Sol. = — 
ч R 
= Аф = qR = area of i-t graph x R 
= 5 (4)(0.1) x10 = 0.2x10 - 2 Weber 
22. 5 
Sol. үс 1 рсо50 
4лед г? 
Here V = 1.8 x 10° V, Ө = 60° 
г-50х107-0.5т 
— 1.8 x 10° =9 x 109 x Р905607 
(0.5) 
5 
Dipole moment, p = En atom 
9 x10? 
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23. 


Sol. 


24 


Sol . 


25. 


Sol. 
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SECTION - C 


00241.50 | 

We know work done by а gas is given by the V(m?) 
area under PV curve or the area between PV- 

curve and the volume axis. Generally we take in 2.5 x 10* 
this process volume of gas decreases thus work 

is done on the gas and it is given as 1 x 104 


AW = = 5x15 x10 x(2+5)x10° = -52.5 Joule 


2x10° 5x10? Р(Мт) 
It is given that heat rejected in the process is 70 cal. Thus 

AQ = -70 cal = 70 x 4.2 J = -294 J 

Now from first law of thermodynamics, we have 

AQ = AW + AU 

AU = AQ - AW 

= (-294) – (-52.5) = -241.5 J 

Thus in the process, internal energy of gas decreases by 241.5 J 


00002.80 
Balanced Wheat stone Bridge 


а 
! 
Ї 


Coq = Dur = 2.80 uF 


10021.34 


We know rms velocity of gas molecules is given as 


ЗВТ 
Vims = ЕТЕ 


Ав Vms is directly proportional to -/Т, to double rms speed temperature must be raised to four 
times, T; = 1200 k. As the gas is enclosed in a container of constant volume, the heat required is 
AQ = AU 


= nCyAT 
- nS RAT = 17.х 2.х8.314х900 
2 28 2 


= 10021.34 Joule 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-II-PCM(Sol.)-JEE(Main)/20 8 


Chemistry PART - II 


SECTION- A 


26. C 
So. | 6HCHO + 4NH, ——»(CH, ), N, 


Degree of unsaturation of (СН,), М,-3. 


27. D 
Sol. Gabriel’s phthalimide synthesis involves Sy2 reaction, thus 3° butyl amine cannot be prepared 
through this method. 
28. D 
Sol. Conjugate base is stabilized through four equivalent resonating structures. 
О OH 
% 
Y 
22 ОН 
о | бз 57 26 o 9 
% % 2 "NL Дэг”: 
2 | хамж, RUE | S г; ГҮ. 
T © m 
o^ ОР oo 9 95 No £ X 
29. C 
Sol. As it has no plane of symmetry and point of symmetry. 
30. D 
Sol. O OH 
Ô » 
! N 
H 
Enol form is aromatic. 
31. C 
Sol. 5м reaction involves retention in configuration. 
32. C 
Sol. 9 
Cl,C - C- H—?*— CHCI, + HCOO* 
33. B 


— 'Á — —— A A ——— —— —— HA ————————— HR — 
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Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 
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N СГ 
___мамн, , 
- ()NaNO, у 
— Tig. NA,” = бима DO __сисм у е 


D 
As after removal the carbocation becomes aromatic. 


C 
Glucose сап be oxidized by Вгг/Н:О but fructose does not respond in the reaction, as it is a 
ketose. 


C 
Due to presence of two amino groups. 


D 
Extracted of H is the rate determining step in haloform reaction. 


C 


Hc сн, еме CH, - CH, - CH, - OH 


If the substrate has ‘cis’ configuration, on syn addition, a ‘meso’ compound is generated. 


B 
O 
| O 
С | 


- С 
Cl X 
NH NH 
= : Br, /NaOH 
г, /Ма 
Cl Cl А ) 
CH, le Cl 
5 сн; 
COOH 


E oat 


After decarboxylation, double bond appears at bridgehead position. 


D 
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So.  (NH,), CO, —> 2NH, «CO, +2H,O 


оо № 
Option (0) is incorrect. 


43. D 
Sol. Aldol condensation takes place through the formation of enolate anion. 
44. C 
Sol. A hemiacetal can respond in Fehling's test. 
45. D 
Sol. A large base always extracts less substituted H. 
SECTION - B 
46. 3 
Sol. All are antiaromatic. 
47. 3 
Sol. О 
5 О 
[= + | +CH,=0 
О 
2e 
(2 eq) 5 
SECTION - C 


48. 00083.00 


49. 00099.40 


50. 0001 4.40 
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Mathematics PART - Ill 
SECTION- A 

51. B 
Sol. сіп (sin 12) + cos (сов 12) = 0 
52. C 
Sol.  cos(rB — (n — r)A) is real part of е 0-3) 
53. C 

| | . | g- 4h? 
Sol. Centre lies on the line y = x. Let it be (h, h) and radius бе г, г“ = Тас 

4-9 

54. В 
Sol. Find foot of perpendicular from (2, 1) on the directrix say (о, p) 


Now, image of (a, B) abt tangent is focus 
On solving (a, p)=(-3,-$) focus (5 z) 


2 2 2'2 
55. А 
Sol. | x у? = —cos 2a is the director circle which does not exist 
56. A 
Sol. Let the orthocentre be (h, К), image w.r.t AB will lie on the circle, so (x — 1)? + (y + 1)? = 5 
57. D 


Sol. OT? =OA-OB = aß = Ê > E 
a a 


58. A 

Sol. е,<1<е2;Қ1)<0;а>3 
59. В 

Sol. Locus is xy = 4 

60. A 

Sol. Domain [-1, 1] ; f'(x) > 07 


1] 
Range is [f(—1), f(1)] 


61. D 
2 (02 4р2 
Sol. Pe, EE ды eer O 
16x 


on solving 7 < x < 13, x е (8,9, 10, 11, 12} 
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Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


66 


Sol. 


67. 


Sol. 


68 


Sol. 


69. 


Sol. 


70. 


Sol. 


B 
LEN a к ARE аи 
a b с b? c? a? 
c? a? с 
Solving, we get 1--;-2--- а 
а с 
Let t= gud 3-0 Ө 
с t b 
sie NEST 9 ыр 
2 с 
C 


Lines are y — 1 = tan 0(x — 1) and (y — 1) = cot Ө(х – 1) multiply and compare sin20 = 5 
a+ 


B 


у= тх + 5 апа hx – ky = h? — k? represents same line 
m 


D 
"C, ="C; >n=5 


C 
Equation of asymptotes are x — 1 = 0 and y — 1 = 0 hyperbola passes through (3, 2) 
Equation of hyperbola is xy =x + y + 1 


B 
i n +r 
Curve is hyperbola and e = ——+ = 42 
1-І” 
А 
Shown іп the figure 
AD = BD = PD 
C 


n 
lim Улал” (r?+r)-tan™' (r? -r) 2 tan! e - tan! 0 = - 
2 


n—oo 
r 


B 
r(o)+t(Z-0)=1 
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SECTION - B 
71. 3 
1 
Sol. cot 120? = cot (76? + 44°) = -— 
( ) 55 
cot 76? cot 44? -1- 28 (cot 76° + cot 44°) 
43 
72. 1 
A A A A 
Sol. + 18 = 10 Г + 


5-а s-c s-b s 

On solving ZB = з and ZA + ZC = 90° 

ѕес2(90° — С) + cos? 90° — cot? C = соѕес? C — cot” C = 1 
SECTION - C 


73. 00011.00 
Sol. (s—a)(s—b) = 11 gives ab = 22 => A= 2(22)=11 


74. 00025.00 
Sol. Take the image of (4 + 4 cos Ө, З + З sin Ө) and then eliminate Ө 


75. 00014.75 
236 


16 « 9sin? 0 


236 
16 


Sol. Use parametric form and satisfy in the ellipse, product of roots = | 
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General Instructions: 


e The test consists of total 54 questions. 

• Each subject (PCM ) has 18 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-III is M athematics. 

• Each Part is further divided into Two Sections: Section-A & Section-C. 


1 Section- A (01 - 04, 19 - 22, 37 - 40) contains 12 multiple choice questions which out of 4 
options have only one correct answer. Each question carries +3 marks for correct answer and -1 
mark for wrong answer. 


Section-A (05 - 12, 23 - 30, 41 - 48) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries +4 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : 43 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a 
correct option. 

Zero Marks : Olf none of the options is chosen (i.e. the question is unanswered). 


Negative Marks: -11n all other cases. 


2. Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART - | 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. Consider two point sources S, and S» which emit waves Ч 
of the same frequency and amplitude А. The waves start 
in the same phase, and this phase relation at the 9: 
sources is maintained through out the time. Consider 
point P at which г; is nearly equal to rə also it is given 
that г; and rə are sufficiently large as compared to А. r2 
After superposition of these two waves amplitude at the 
position P (approximately) is given by : 


U 


(Where r = "е =f =f, kis angular wave number) z 
( — 2со85(1-0) 
(B) Scos“ (r -12) 
(С) = созбо -г) 
(D) ~cosk -12) 
2. Two simple pendulum of length L; and L» are released from their extreme 


position in vertical plane. The angular amplitude of both the pendulums 
are equal. It is given that L; = Lo and Lz = 25 Lo. The time after which the 
two strings become parallel to each other for the first time is 


етеш зө ег] 
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3. A solid cone is kept in three immiscible liquids of density 
p, 2p and 3p inside a container. The radius of cone is 
‘R’ and it’s height is 4R. Container is accelerated with a 
constant acceleration g/2 in vertically upward direction 
as shown. If cone is in equilibrium relative to the frame 
of container then density of the cone is 


73 
A нэ 
(А) 24? 
146 
В B: 
(B) 25 
39 
C 25 
(C) 16° 
146 
D eee 
(0) 37 
4. A satellite of mass Mo is moving in an elliptical orbit around a planet 
of mass M. Planet is fixed at one of the foci of elliptical orbit. The 
eccentricity of elliptical orbit is e. Points A and B are called A B 
perihelion and aphelion respectively. The ratio of radius of 
curvature of elliptical orbit at perihelion to aphelion is Mo 
A) е 
1-е 
СЕ 
+е 
1 
(С) 2 
е 
(D 1 


(One ог More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


5. А spherical concave mirror of radius of R = 40 cm 
curvature 40 cm is moving with a constant х у 
velocity 2 cm/s along positive x-axis as | 
shown. A point object ‘P’ located at a P ,4cm/s 
distance 30 cm left to the pole of the _0.2cm} 
concave mirror is also moving with a 2F F O 
velocity of 4 cm/s along positive x-axis at a Move in 2 cm/s 
height of 0.2 cm above the principal axis as 
shown in figure. Then choose the correct £ 
option(s). 
(A) The velocity of image along negative x-axis is 8 cm/s. 

(B) The velocity of image along negative x-axis is 6 cm/s. 

(C) The velocity of image along negative y-axis is zero. 

(D) 


D 


The velocity of image along negative y-axis is x cm/s. 
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6. A parallel beam of light rays are incident on the flat surface of 
half cylinder made of glass as shown in the figure. The refractive 


index of the material of glass is 4/2 . The angle of incidence is 


45°. ‘R’ and ‘L’ are the radius and length of cylinder respectively. 
Choose the correct option(s). 


5 
(А) Laws of refraction are valid for plane surface and spherical surface only. 


(B) Surface area of cylinder from which the rays emerging out is SRL 


(C) Surface area of cylinder from which the rays emerging out is re 


(D) Let A; is the area of portion PS from which rays are emerging out and А; is from QS. 


Then а = Е 
7. Two glass slabs of thickness t; and te аге joined to make L t 


shape as shown in the figure. The refractive indices of both 
glass slabs are same. A light ray is incident at point ‘P’ with an " 
angle of incidence ‘6’ as shown in the figure. It is assumed о. 
that refraction takes place from both the glass slabs. Then 
choose the correct option(s). 


(A) emergent ray passes from Q if t = 2t», Ө = 30°. 
(B) emergent ray passes from О if = 212, 0 = 45°. 
(C) emergent ray passes above the ‘Q’ if to > і, Ө = 45°. 
(D) emergent ray passes below the ‘Q’ if tp < t4, Ө = 45°. 
8. А Негіоп and Li** ion both аге in second excited state. Let ад, and а); are the acceleration of 


electron in their orbits and Т, and ТІ; are the time periods of electron in their respective orbits. 
Then choose the correct option(s). 


(A) ац > Ань 
(B) aLi «Ань 
(C) Tii > The 
(D) Tii < The 
9. Consider a hypothetical atom, the energy level of Оема 


atoms are given іп the figure. Choose the correct 


option(s). (Given hc = 1240 eV-nm) -1.5 eV n= 
-2 еу n=3 
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(A) An atom in the ground state gets excited by a photon and during de-excitation it emits 
photons, one of them has wavelength 1240 nm, then the incident photon may have 
wavelength of 310 nm. 

(B) An atom in the ground state gets excited by a photon and during de-excitation it emits 
photons, one of them has wavelength 1240 nm, then the incident photon may have 
wavelength of 1240 nm. 

(C) An atom in the ground state gets excited by a collision with an electron and during 
de-excitation it emits photons, one of them has wavelength 1240 nm, then incident 
electron must have an energy of 4eV. 

(D) An atom in the ground state gets excited by a photon of 8eV then as a result an ionized 
atom and an electron of 2eV is obtained. 


A square plate ABCD of mass m and side ‘a’ is suspended from 
point A in vertical plane. Another disc of same mass and 


„2а diameter is attached at point C as shown in the figure. Disc 
can freely rotate about point C. Now square plate is slightly 
displaced from its equilibrium position such that axis of rotation is 
perpendicular to the plane of paper. Friction is absent everywhere. 
Choose the correct option(s). 


(A) The moment of inertia of system about an axis passing through A and perpendicular to 
219. 2 
the plane of paper is jg a 

(B) The moment of inertia of system about an axis passing through A and perpendicular to 


the plane of paper is атпа? 


(С) The time period of small oscillation is 2x ЫН : 


(D) Тһе time period of small oscillation is 2л тіз 

Choose the correct option(s). 

(A) If Q value of an exothermic nuclear reaction is +15.76 MeV and the kinetic energy of 
products of reaction is 18.24 MeV then kinetic energy of incident particles is 2.48 MeV. 

(B) In a nuclear reaction, during a-decay energy released is shared between alpha particle 


and daughter nucleus is in the form of kinetic energy and its value for a-particle has more 
than that of daughter nucleus. 
(C) In a decay process of a radioactive element, the activity of the sample at any instant is 
directly proportional to the number of undecayed nuclei present in the sample at that time. 
(D) Photo electric effect supports quantum nature of light because there is a minimum 
frequency of light below which no photoelectrons are emitted. 
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12. Four ore wagon cars are held at rest on a 
frictionless inclined of 37° with the help of an 
extensible rope as shown in the figure. Any two 
cars are connected with an inextensible coupling. 
The extension in the rope is 20 cm in equilibrium 
and mass of each ore wagon car is 1000 kg. Now 
if middle coupling is break due to some problem 
then choose the correct options. (g = 10 m/s?) 


(A) The acceleration of cars ‘A’ and ‘B’ is 6 m/s? 
460 
2n 


C) The amplitude of oscillations of cars C and D is 10 cm. 
D) The amplitude of oscillations of cars C and D is 20 cm. 


(B) The frequency of cars 'C' and 'D' is Hz. 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. ХХ). 


13. A spherical aquarium of radius 10 cm filled with water of 
refractive index 4/3 is kept as shown. One half of 
aquarium is silvered and other half is smooth. The 
thickness of aquarium is negligible. A fish is moving Observer 
towards left with a velocity 6 m/s. An observer detects 9E 
two images of the fish. Find the relative velocity (in m/s) 
between the two images of the fish as seen by the 


observer. 
14. A parallel beam of monochromatic light of wavelength 4500 À 
is incident on YDSE. Let lọ is the intensity of incident light. Now — G 
two glass slabs О; and Go аге kept infront of both slits Sj апа ^ ^ І 
5. The refractive index of G; is 1.9 and for Gs it is 1.6. The d | көөнөнөнөнөн о 


thickness of each glass slab is 15рт. It is observed that glass —H_~,_ П 


С, transmits ath and б transmits ath of incident energy. 


If ly = 8 Watt/m?, then find the intensity (in W/m’) observed at 
point ‘O’ on the screen. 
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16. 


Four identical massless springs, two massless pulleys and a block of mass 
m are connected as shown and system is kept in vertical plane. Initially the 
system is in equilibrium. Now the block is slightly displaced from equilibrium 
position along a vertical line and then released. Find the time period (in sec) 
of small oscillation of the block if m = 6.6 kg and k = 70 N/m. (take x = 3.14) 
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a 
B. 
ШЕ = 


Two strings АВ and BC of length 1 meter and 1/2 meter 


respectively are joined together at end B as shown. 


Point B is the junction of both strings. The mass per unit A B С 
length of string AB and ВС аге 0.16 kg/m and 0.25 kg/m 
respectively. A tension of 100 N is maintained in both 
the strings. A sinusoidal wave pulse of amplitude 2mm is 
produced at end ‘A’. It is partly reflected and partly 
transmitted at joint B. Find the ratio of amplitudes of 


transmitted and reflected waves. 


A rod PQ is suspended in a vertical plane. When the rod is suspended from end ‘P’ and slightly 
rotated from its equilibrium position and then released, its time period is 6 sec and now if it is 
suspended from end ‘Q’ and slightly rotated from its equilibrium position and then released, its 
time period is 10 sec. The moment of inertia of the rod about the axes passing through ends ‘P’ 
and ‘Q’ and perpendicular to the plane of oscillation are 16 kg-m? and 25 kg-m^ respectively. The 
length of the rod PQ is 20 cm. Find the distance (in cm) between the end ‘P’ and the centre of 


mass of rod. 


A board ABCD is moved by an 
external force with а constant 
velocity of 4 cm/sec. A thin layer of 
oil separates the moving board and a 
metallic plate (Q). The dimensions of 
metallic plate is 10 cm x 20 cm and 
thickness of oil layer is 2 mm. The 
metallic plate is at rest in equilibrium. 
A block of mass m is connected with 
the metallic plate by a spring of 
spring constant 80 N/m as shown in 
the figure. The coefficient of viscosity 
of oil is 50 poise. Find the elongation 
(in cm) in the spring. 


4cm/s 


A very thin oil film 


Metallic plate (Q) 


Moving board (P) 
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Chemistry PART - Il 


SECTION – А 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


19. 


20. 


21. 


22. 


A constant current was passed for 193 sec. through KI solution oxidizing Г ions to 12. At the end 
of the experiment the liberated l», required 60 ті of 0.2 M solution of Маг5:О, for complete 
titration. The current passed through the solution of KI in ampere is 


(A) 6 amp 
(B) 8 amp 
(C) 3 amp 
(D) 12 amp 


The rate constant for the reaction 

2N,O, ——>4NO, +O, 

is 2 x 10° sec” at a given temperature. If the reaction is started with 10 mole per litre of №0», 
ШАП rate of formation of NO» at the moment of the reaction when concentration of О» is 2 mol 
(A) 8x10? то! вес” 

(B) 4.8x10 * molL бес”! 

(C) 9.6x10 тої вес”! 

(D) 2.4х107то sec ^ 


5 | 
The final temperature of a monoatomic ideal gas 1-2 that is compressed reversibly and 


adiabatically from 40 L to 5 L at 300 K is 


(A) 1200 K 
(B 800K 
(C) 600K 
(D 400K 


The mass of nonvolatile solute urea need to be dissolved in 90 g water in order to decrease the 
vapour pressure of water by 20% is 


(A) 1009 
(B) 759 
(C) 600 
(D 800 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


23. 


The complex ion(s) in which the central atom is sp? hybridised is/are 
' 2- 

(A) МСМ), | 

B) [мс] 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 
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(c) [мас] 
о) [си(мн,), > 


Acidic oxide(s) among the following oxides is/are: 


(A) CrOs 
(B М0 
(C) _ ВО» 
(D Р4Оо 


(А) CIO: molecule is paramagnetic and dimerise to form СІ:О, 

(B) СО reacts with water to form chloric acid and perchloric acid 
(C) 105 oxidises CO to CO; 

(D) Liquid IF; conducts electricity 


Which of the following pairs of ions can be separated by using dil. HCI? 
(A) Fe", Ag 


(B _ Hg?.Ag 
(C) Ног“, Со“ 
(0) Ад“, Си?" 


Incorrect statement(s) among the following statements is/are: 

(A) Ва(М:)г on thermal decomposition produces pure № 

(B) Pb(NO3)e on thermal decomposition produces N2Os 

(C) МО: reacts with NaOH solution to form Мамо» and NaNO; 
(D) РН; reacts with HgCl» solution to form РС!» 


Which of the following reaction(s) is/are correct? 
(A) XeF, + 6H,O —— XeO, + 6HF 

(B) 2XeF, + SiO, —— XeOF, + SIF, 

(C) XeO, + 2XeF, —— 3XeOF, 

(D) XeF, + Pt —— Xe + PIF, 


Which of the following precipitate(s) is/are insoluble in yellow ammonium sulphide? 

(A) HgS 

(B) SnS 

(C) Bi2S3 

(D) CuS 

The correct statement(s) among the following statements is/are 

(A) In Froth Floatation process for the concentration of Galena NaCN is used as depressant 
for ZnS. 

(B) In Goldschmidt aluminothermic process А!»О» is reduced by chromium. 

(C) In Mac-Arthur Forrest cyanide process silver is recovered from Na[Ag(CN);] by adding 
Zn. 


(D) In the Van-Arkel process impure Ti is purified by reacting impure Ti with CO. 
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SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


31. 


32. 


33. 


34. 


35. 


36. 


0.2 g of a non-volatile and non-electrolytic substance is present in 300 ml of a solution and the 
solution shows an osmotic pressure of 38 cm of Hg at 27°C. The molecular weight of the 
substance is (R = 0.0821 litre atm К' mol”) 


50 ml of 1 M solution of CuBr» was electrolysed with a current of 0.965 ampere for one hour. ЇЇ 
the volume of the solution remains constant during the electrolysis, then the normality (in N) of 
the remaining СиВг› solution is 


The standard enthalpy of combustion of CoH, (g) is — 1564.25 kJ mol’. Standard heat of 
formation of CO2(g) and H,O(/)are - 395 kJ mol" and — 286 kJ mol” respectively. The heat 


liberated in kJ mole ~' for the formation of 1 mole of СН5(9) from its constituent elements in 
standard state is 


The half-life of first order decomposition of МН,МО, (aq) ——N, (g) + 2H,O(/) is 13.86 


minute at 293 K. 
If 10 g of МНМО» is allowed to decompose then the time in minute required to decompose 
90% of МН,МО, is 


8g of a mixture of NaCO; and NaSO; is dissolved in water and the volume of the solution made 
N 

up to 250 ml. 25 ml of this solution required 20 ml of 1o en Solution for neutralization. The 

percentage of Маг:СО- in the mixture is 


At 300 K temperature and 8 atm pressure the compressibility factor for a real gas is 0.8. The 
volume (in litre) of 10 mole of the gas at same temperature and pressure is 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 04 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


37. If r e (0, 1), m € Wand P = (2m + 1)" (1 – r) also Q = 1 – 2", then 
(A) P«Q 
(B) P>Q 
(С) P=Q 
(D) none of these 


2 2 
38. If a and В are the roots of equation x? — a(x + 1) — b = 0, then шээг eee is/are 
a°+2a+b В +28 +0 
(А) 1 
(В) а+1 5-1 
b a 


(C)  a+l+b+! 
a b 


(D) none of these 


n-1 2r? —г(п—2)+1 


39. Let y = 24 (т<) "С, ;neéN, then 
(A) y=n+— 
(B) y22 
(С) y=n-4 
(D у-2п 


A)! Pf ay? Yí(a Y 
40. If x, y, z > 0 are such that f Э| 4 y J 4 x) =0, then 
+4x 


4x? 1+ 4y* 1+ 42? 
(А) X+Y=Z 
B) х-у 
(C) х<у<2 
(D) X>Y>Z 


(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


41. Let lal, Ы « 1, where а and b are complex number, then 
(A) ш аа 
1-ab 
(B) BBS 4 
1-ab 
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42. 


43. 


44. 


45. 


(Qj. 12221: 
1-ab 
a-b 

D -1»1 

(D) 1-ab 


If between two real numbers x and y an even number of arithmetic mean are inserted, such that 
sum of these means exceed their number by unity, then 


(A) x + y can be » 


(B) x + y can be 15 


1 
25 
2 
(C) x + y can be У, 
(D) x + y can be = 


From the first (675n? + 2) natural number, if five consecutive numbers are chosen, E be event 
that sum of the numbers is cube of natural number and sum of middle three is a square of a 
natural number, then 


2 
(A) асы. 


з, 
(В) Р(Е) = ШШ, 


(С) Р(Е) = шан ,forneN 
675n* -2 

(D PE- torneN 
675n* -2 


If a, b, c x, y, z e R and f, - ai «bj «ck, f; = xi « yj « zk are two vectors such that |r,|=5, 
[| = 6 and F, -ř, - 30, then 


х y 
A Pat 
(A) up 
в) 2-4 
а с 
(С) Х-у-2-а-0-с 
(D) а+р+с 5 
х-у-2 6 


If max{x° + cos x — 1, 1 – х2 — cos x) = max{cos x + x° — 1, x? — 1 – cos x}, x e (3, 57), then the 


value of x that satisfy the equation is/are 
(A) number of integer values of x is 3 


(B) lex =“, k elthenk= 1,2,3 
(C) let x=", k e | then ni =7 


(D) хе E =) 
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47. 


48. 
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If x — (a + 1)х + x* + (а + 1)x — 2 = 0, a є В have atleast two positive real roots, then ‘a’ can be 
in the interval 


(A) ае(-,-1-242| 


B) ae |22 E x 

(С) | ae[-15.-1-242] 

(D _ ae[2/2-115] 

Let the roots of the equation х? + ax + a = 0, a є R — (0) be a, В and y such that 
2 2 2 

z ү au pes and a « p « y, then 
В vy a 

(A) а=-1- 45 

(B) в=1-5 

(С) у=1+5 

(0) --8 


(A) 91 + 292 + 293 + 04 = 0 
(В) 9192 = 9304 

(С) 1-7 

(0) В>--7/ 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. ХХ). 


49. 


50. 


51. 


52. 


A line Lin the Argand plane is a mean line for the points w4, Wo, Ws, ...... , Wn if there are points 
n 

Zi, Z2, 73,...... Z, on L such that У (м, -z,)=0 . The slope of a mean line for the points 
r=1 

32 + 170i, -7 + 64i, -9 + 200i, 1 + 27i, -14 + 43i which passes through the point Зі is/are 


A particle moves in a sequence of unit steps. Each step along North, South, East or West with 
equal probability. It starts at the origin, let p be the probability that it will reach (2, 2) in less than 7 
steps, then 16p is equal to 


Let ‘n’ be the number of the numbers of the form 9* where 0 < x < 4000, have left most digit 9, 
given that 94000 has 3817 digits and that its leftmost digit is 9 then n is equal to 


Let f(x, y) is defined for x, y е N and satisfy f(x, x) = x, 
оха (15 f. 

у 
f(x, у) = Қу, x). Then Ң52, 14) is 
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53. 


54. 


A is the region of the complex plane defined by p(z) such that complex numbers Z and a0 


have real and imaginary parts in (0, 1), then the area of region Ais (Take x = 3.142) 


2 
Starting at the origin a particle makes 40 moves, the nth move is of a distance of N unit along a 


straight line. Its moves are in order of due east, then north, then west and then south and 
continues the order till 40 moves. The particle will be at a distance of from origin? 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 


Sol. 


Sol. 


SECTION- A 
A 


Amplitude of two waves at point 'P' is с, x respectively, where 'C' is a constant 
Let, у; = € sin (ke, - ot) 
n 


Yo = © sin(kr, - ot) 
Гр 
y-yi*yo 
- C Тетка - œt) + sin (kr, — ot) | 


= = cos (r - r5 ).sin(kr — ot) 


C 

Ө; = Oo sin (ct + 7/2) 
05 = Ө, sin (cot + Зл/2) 
Еог 012 Oo 

COS œt = — COS wet 
COS (011) = соѕ(л — ot) 
(@ @)t=7 


2 t + i) -1 
ТІ To 
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Sol. 


Sol. 


Sol. 


Sol. 


Where Т, = 2л | ‚ Т<=2л зе 


91 0 
6 (9 


С 
1 
Tan Ө = — 


vy = 2 х2.28 – х? | P " 

v, -21%3в-ж2ң|--2 13040 М» 

Уз 

= _|В°.4В-х$.3В | = 2 SER? 
3 48 


So, m = vip + Vz (2p) + v3 (3p) 


nR? 3g nR? 3 
4R 156 
Rog? Е )- Pag | (3 


Density of cone, ро- =p 


D 
Vily = Volo ...(1) Vo 


GMm, тоу? 
GMm, туу 
г р Н, V1 ш 


i Шу du -20x0.2x2 -2 


= 5 = = cm/s 
dt (f—u) dt 100 25 


B,D 
Use the concepts of refraction and TIR. 
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Sol. 


11 


Sol. 


12 


Sol. 


жр, 


AN 


a a 3a 


4- 8 £4 ру? 


ЕН BUM 2 
2тда 94 


and use basic concept 


А,В,С 

In equilibrium 

4 mg sin Ө = Кхо 

k = 120,000 N/m 

1 [k _ v60 
2x (2m 2n 
New amplitude = 20/2 = 10 cm 


f= 
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SECTION - C 


13. 00016.00 
Sol. For refraction only 
Но Ш 2-1 
v u R 
v = —10 cm 
Differentiate equation (i) w.r.t. time 
нә dv „H du _ 


vd ud 
dv um v^du 4 
dt upu? dt 1x3 
The velocity of image formed after refraction is 8 m/s (towards left) 


The velocity of image formed after reflection and then refraction = 8 m/s (towards right). 
The relative velocity between two images formed = 16 m/s 


14. 00001.62 
Sol. Path difference at ‘O’ = (ш – р) = 4.5 x 105m 


x1x6 28 m/s (towards left) 


Hence phase difference = =r = 20л 


Now, l, A and 1, гай 
16 25 
2 
So, l= (Ji + Je) 
= 1.62 W/m’ 
15. 00001.88 
Sol. Let ‘x’ is the displacement of block from its equilibrium position. 
ох Кх 
m— = -kx -— 
dt? 21 


d?x 22k 
----|--іх 
ағ 21т 


Sol. үң = цай 25 m/s 
Hy 

Vo = ies 20 m/s 
Но 


A. = 2v, Ade im 
аг 39 
288 

А 
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17. 00012.80 


Sol. Т-2л 
mgd 
So IO dp do 
T, ү |, 
6 |6 9, 
10 5d. 
di 9 
doe 4401) 
р 
d, + dp = 20 2.2) 
= d, - 942 1280 
5 


18. 00002.50 
Sol. naw =kx 2 mg 
dy 


-2 
845x102 44107 ары 


x10? 


X= gi = 2.50 cm 
80 


— 'Á— — — — Á———— H— — —— I eel 
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Chemistry PART - II 
SECTION - A 
19. A 
Sol. Медо lə = meq of Na;S;0s = 60 x 0.2 = 12 
Wt. of lə liberated = 12хЕ 
1000 
Also, W = Elt 
96500 
. ЕН  12xE 
7 96500 1000 
| dx193 12 
~ 96500 1000 
| = 6 атр. 
20. B 
20! 2N,O, —>4NO, + О, 
t-0 10 0 0 
t 6 8 2 


[№05] left = 6 M. 
Rate of reaction = 2 x 10? x 6 = 12 x 10 ^M sec” 
Rate of formation of NO? = 4 x 12 x 10? = 4.8 x 10^ ^M sec” 


21. A 
y-1 
Sol. ЦЭВ йл 
T, (V, 
T 2 а 
300 (5 
Т, -300x (8)^^ 
T, =300 x (2) 
T» = 1200 K. 
22. B 
о ps 
Sol. гше! 
Р? П +n, 
100-80 nm 
100 ng +N, 
We 
_ 20 ___60 
100 W, , 90 
60 18 
М,-750 
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23. 


Sol. 


24 


Sol. 


25 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29 


Sol. 


30 


Sol. 


31. 


Sol. 


32. 


Sol. 
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B,C 
ІМСІ, ]^ and [MnCl] are tetrahedral complexes. 


A, C, D 
М:О is a neutral oxide. 


B, C, D 

CIO» does not dimerise. 

С,О,-Н,0--НСО, + HCIO, 

lLO; + 5CO —— 5CO, +1, 

Liquid ЇЕ, self ionizes and therefore conducts electricity. 
21Б, — IF; «IF 


A, C, D 
Но?” and Ад” give white ppt. with dil. НСІ. 


B,D 
2Pb(NO, ), —^ ә 2PbO + АМО, +O, 


2PH, +3HgCl, ——>Hg,P, + 6HCI 


A, B, C, D 
All the reactions are correct. XeF, fluorinate Pt. 


А, C, D 
505 is soluble in yellow ammonium sulphide. 


А, С 
In aluminothermic process Cr2O3 is reduced by АІ. 
In Van-Arkel process impure Ti is purified by reacting with lo. 


SECTION - C 


00032.84 


лу = “нт pee Los atm 
M 76 


_WRT 
ШЕ 

| .0.2x0.0821x 300х 1000 
g 300x0.5 


M 


= 32.84 


00001.28 
Initial meq. of Си = 50 x 1 x 2 = 100 
Electricity passed = 0.965 x 3600 = 3474 C 


No of meq of Си” discharged = ши 36 
96500 
-. Мед of Си” remained = 100 — 36 = 64 
MEE Шы =1.28 
50 
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33. 00083.75 

Sol, C,H, (g) +20, (3) —29 200, (g) +3н,0(/) 
AH? = СУАН: (Products) - >) AH? (Reactants ) 
-1564.25 =| 2 x (-395) + 3 x (-286) | -| AH?C,H, | 
АН°С,Н, --83.75 kJ тог” 


34. 00046.06 
0.693 
k = —— 
13.86 
2.303, 10 
= ——— log — 
k 1 
. 2.303x13.86 


0.693 
= 46.06 


Sol. 


t 


35. 00013.25 
1 
Sol. Мед of Na2CO; in 25 ml = meq of H2SO, = 20 x 10 =2 
Мед of NazCQO3 in 250 ml = 20 
20x53 _ 


-. wt of NasCO3 = =1.06 
"Epson ЫТ; ы 
% of NasCO3 = 1508 x100 213.25 
36. 00024.63 
Sol. дэг 
nRT 
V ZRT _ 0.8x0.0821x 300 
n P 8 


- 2.463 litre/mole 
-. Volume of 10 mol of the gas = 24.63 litre. 
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Mathematics PART - Ill 
SECTION- A 
37. A 
So.  1,n15...,r*" are in G.P. 
1+ so 
pats 
par ser 


38. 
Sol. 


39. 
Sol. 


40. 
Sol. 


41. 
Sol. 


42. 
Sol. 


Hence 1 « r« r+.. gr spi + r™ ws vm times) + r” 
1- rpm А 45 " 
"m > 2т.г +r -(2m-1)r 
(Опе uepoeqer. 
A 
a+P=a, oP =-(a+b) > (1 + о)(1 + В) = (о + В) + 08 +1=-(at+b)+a+1=(1—-b) 
af +2а+1. В? +28+1_ (a + 1) " (8-1) 
а2 +20+0 02840 (а-1/-(0-1) (8-1)-00-1) 
_ (a+? T (8-1) = a+1 pl _o-B_, 
(a+1)(a+1-1-B) (B+1)(B+1-1-a) a-B P-a a-p 
C 
gas эре = (r+) гу г r) п Тыз Л 
r=1 (n r) "C, r=1 n-r ПС "C, r=1 "Ora "C, "С, "С, П 
е 7-2 
B 
2 
ах --у-У- See and 1 + 42 4x 2 У <1 sy<x 
1+4x х 1+4х x 
Similarly, x xz апа z x y. Hence, х = у = 2 
A, C 
la - b^ It abf = (lal? + lb? —2Ве (ab) - (1+ lal’ lo -2Re(ab)) = -(1- laf )(1- Il?) «o 
Hence, |a — b| < |1— abl = |26 <1 
1-ар 
B, D 
X, 81, Ag, ..... ‚ Aon, y are in А.Р. 
= 
“(2041 


= 2nx + n(2n + 1)а = п(2х + у – x) 
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43. 
Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


(2n+1)=(x+y)n = n=( ! | 
х+у-2 


ша. 
n 


Е Уа а 
n 


A, D 
n(s) = (675п° — 2) 
Let k be the middle number 
» numbers are k - 2 К-1,К,К-1,К-2 


Зк = p? ork = 32? 
also 5k = -4 
154° = а? .. А = 15р? 


15.152. цё = ка z. К = 3.2256 => К = 675и 
= k e (675, 675.1°, 675.26, .... , 675.n° | 


= n(E) = (п + 1) > P(E) = алы 


675n° – 2 
А, В, р 
m S укын; 5 - | X у z 6 
r-n = |0|- | с050 = cos Ө = 1. Hence, ў and f, are collinear vectors = ae ОСЕ 
A, D 
2 2 Зл 
When cos x < 0, х + cos x — 1 = х – 1 – cos х > cos x = 0 = Nee 
When x e [| Эл, 5") cos x> бэ ховх t «x! 1 + cosx = уж. 35,55) 
2 2 2 2 
E 23 
=> xe|—, — 
2 2 
B,D 
(x* +x? 2) - (а + 1)х (х2 1) = 
(x? + 2)(x? —1) – (a + 1)х (x? E 


( 2 
(x? -1)(6€ - (a + 1)х + 2) = 
=> x?-(a+1)x+2=0 ЗЭХ atleast one positive real root 
D>0=>(a+1)*-820 


= а-(-о,-1-2/2|0|2/2-1,) and since of = 2 
Hence, both root, should be positive > (а + 1)>O>a>-1> ae [2/2 -1, x 


B,C,D 
о, B, y are roots of equation x? + ax + a = 0 > а + B + у= 0, of + By + ay =a, apy = -a 


a? p) у? 
Also, o? = —a(a + 1), f? 2 —a(B + 1), ү 2 -a(r + 1) ~. ou 

y a 
— озу + Ba + үр + 8оВу = 0, –а(а  1)y - a(B + 1)a — aly + 1)В – 8а = 0 
-a(ay + ү + Ba- o + yp + В + 8) = 0, ағ 0 > ap + Ву - yao + («+ B y) +8 = 0 
а+ 8-0 а= 8 .. x°-8x-8=0=> х= 21+ 5 


А, B,C, D 

7, 91, 9, 9з, Ga, —7 are in G.P. > — = 7: > r = -1 > 02 = g4 = 7 and д: = g3 = -7 
Hence, equation are х2 — 14x + 49 = 0 = (x - 7? = 0 and х? + 14x + 49 = 0 > (х + 7)? -0 
>X = + 7 are roots. 
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49 


Sol. 


50 


Sol. 


51 


Sol. 


52. 


Sol. 


53 


Sol ; 
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SECTION - C 


00163.00 
Ew, = Ez, = 3 + 504i, let z, = 3i + k,(a + ib) 


5 
= Mz, =15i+k(a+ib) when k = Хк. 
r=1 


— b/a = 163 is the slope of the line L 


00000.75 
Will reach at A(2, 2) either in four steps of different combination EENN 
4| 4х3х2 
ш---- - 6 маув 
212! 2x2 


(or) in 6 steps: 
EEENNW (or) EENNNS 
Where (ЕЕММ in any order cannot come in 1° four steps since that it is at point А) 


| | 
" Number of ways = [eo 2| = 225354 6,2) 96 


х 
3121 212! 
Ка 6 96 3 
“ Probability = — + — = — 
5 45748 64 


00184.00 

If 9” has leftmost digit as 9 and number of digit is m then 9*' i.e. (9х + 9) will have leftmost digit 1 
and number of digits remain same m. 

Where as if 9" has leftmost digit other than 9, then and number of digits is m then on division by 9 
i.e. in 95! number of digit changes to (m — 1). 

— every time number of digits increases by 1 by multiplying by 9 then the number was not having 
left most digit as 9. 

Now 9' = 9 (1 digit number) 

9*9? has leftmost digit is 9 and number of digits is 3817 

-. number of digit increases from 1 to 3817 

Hence 3816 numbers are not starting with 9 (i.e. leftmost digit is not 9) 

and rest 4000 — 3816 = 184 number are which have left most digit as 9 


00364.00 


Қ52, 14) = f(14, 52) = +) .Қ14, 38) 
= 281-12 | 0424) 28131315 0410) - 264 
19 24 19 12 10 
00571.60 
Letz =a + ір b 


=0<Re(2)<1,0<im(Z)<1, 
40 40 
0<Re(2)<1,0<Im( 216 
Z Z 
— 0 «a, b < 40 and 0 < 40a < а? + b? and 0 < 40b < a? + b? 
=> (a - 20)? + b? > 20? and а? + (b – 20)? > 20 


Required area = 40 x 40 - л(20)? – КЕЛ - 5x20 «20 


= 1600 – 400x + 200r – 400 
= 1200 – 200r = 200(6 - л) = 571.6 
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54. 00580.00 
Sol. From origin all distance parallel to x-axis are 


ze. 3e ie 37? 39° C 

Х- + cunc 

2. 2 2 2 2 2 

(-2) (4) + (-2) (12) -(-2) (20) + ..... + (-2) (76) 

--41-3-5-.... +19) = -4(100) = -400 17 
1 (9? _ 4? 4 62-82 + 102—122 + Эн" + 38° – 40°) 


ll 

| 
T 
M 
9 

T 
T 
19 
ті 
ES 

+ 
T 
M 
fS 
Ñ 

+ 

+ 
T 
M 
zi 
9 


--2(3-7-11-15-.... + 39) 

= «(20 22 = — 420 

Point will be (-400, —420) its distinct from origin 
d= ,/(400)° -(420) 104/1600 +1764 

= 10/3364 = 580 units 
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General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-III is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-C. 


Section-A (01 - 08, 19 - 26, 37 - 44) contains 24 multiple choice questions which have one or 

more than one correct answer. Each question carries 44 marks for all correct answer. 

Full Marks : +4 If only (all) the four option(s) is (are) chosen. 

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen. 

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and 
both of which are correct options. 

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it isa 
correct option. 

Zero Marks : Olfnoneofthe options is chosen (i.e. the question is unanswered). 

Negative Marks: -11n all other cases. 


Section-A (09 - 12, 27 - 30, 45 - 48) contains 6 List-M atch sets with 12 questions (each set has 2 
questions). Each question has 4 statements in LIST-I 6 5 or 6 statements in LIST-II. The codes for 
Lists have choices (A), (B), (C), (D) out of which only one is correct. 

Each question has only one correct answer and carries 43 marks for correct answer and - 1 mark 
for wrong answer. 


Section-C (13 - 18, 31 - 36, 49 - 54) contains 18 Numerical answer type questions with answer 
XXXXX.XX and each question carries +3 marks for correct answer. There is no negative marking. 
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Physics PART -| 


SECTION – A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. 


A particle is executing simple harmonic motion along a line y 
12y + 5x = 60 only in between the extreme points ‘P’ and ‘Q’. At 


t = 0, the particle starts its motion from the extreme point ‘P’. The (0,5т) 4 

time period of simple harmonic motion executed by the particle 

is 8 sec. Then choose the correct option(s). 2 
(0, 0) (12т, 0) 


(А) Тһе position vector of the particle at time t is given буг = [ 2sin? B + 5cos? Е 


(В) The position vector of the particle at time t is given буг = LE E +5sin? Е 


(С) The velocity vector of the particle at time t is given by 
. |an .(mt); 5m .(mt) 
У = sin | біп j m/s. 
2 4 8 4 


(D) The amplitude of simple harmonic motion executed by the particle is Sm. 


Choose the incorrect option(s) 


x 


314 
314 


(A) The buoyant force on a submerged rigid body can be considered to be acting at the 


centre of mass of the rigid body. 
(B) Steady fluid flow in a tube of flow of variable cross-section is non-accelerated. 
(C) Viscosity of a liquid increases with rise in temperature. 


(D) The angle of contact of liquid in a capillary tube and surface tension of liquid decrease 


with increase in temperature. 


A rubber ball is kept at rest at the centre of a cube filled with y^ 
liquid. The density of liquid is p and rubber ball is p/3. At t = 0, 1 
the cube is accelerated — with an acceleration 


a | 2 5,5) m/s? and the ball is released from origin 


42 


as shown in the figure. The acceleration due to gravity is along 
negative y-axis. At t = 0, choose the correct option(s). (Take g = 
10 m/s?) 


(A) Angle made by acceleration of ball with x-axis is a as seen from the cube. 
(B) Angle made by acceleration of ball with y-axis is 5 as seen from the cube. 


(C) Angle made by acceleration of ball with z-axis is 3 as seen from the cube. 


(D) If density of rubber ball is considered as p/2 then angle made by acceleration vector of 


ball with x, y and z-axis is changed as seen from the cube. 
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A spring block system performs simple harmonic motion about — v(m/s) 
its equilibrium position along x-axis. The spring constant of 

used spring is 200 N/m and equilibrium position of block is 2n 
origin. The velocity time graph of the particle is given in the 

figure. Choose the correct option(s). (Take n? = 10) 


-2n 


The mass of the block is 0.2 kg. 

The displacement of the particle from equilibrium position at t = O is 0.1 meter. 
The acceleration of block at t = 0.1 second is -200 m/s’. 

The maximum kinetic energy of the block is 4.0 Joule. 


LI мео 


A 
B 
C 
D 


— — — —. 


An imaginary particle has a charge equal to the charge of electron but mass of imaginary particle 
is 50 times the mass of electron. Now, consider that imaginary particle moves in circular orbit 
around a nucleus. The charge of nucleus is +4e, and nucleus is assumed to be at rest. Assume 
mass of nucleus is very large as compared to the mass of imaginary particle moving around it. 
Choose the correct option(s). 


242 
(A) The radius of nth orbit is PET where m is mass of electron, h is Planck constant, e 
nme 


is charge of electron. 

(B) If all atoms are at 16" excited state then during de-excitation till 10" excited state the 
total maximum number of possible wavelengths emitted is 21. 

(C) The wavelength of photon emitted when transition takes place from third excited state to 
ground state is 1.21 A. 

(D) Since mass of imaginary particle is different from the mass of electron so the velocity of 
imaginary particle and the electron in n" orbit will be different. 


A reflecting surface PQ is fixed and a parallel beam of light 
is incident on it. The intensity of light is 600 W/m? and it 
makes an angle 53? with the vertical line. The area of 
surface PQ is 2.0 m?. It is observed that 4096 incident 
energy is reflected by the reflecting surface PQ. Now 
choose the correct option(s). 


P Q 
Due to incident beam force along the x-axis on the surface is 1.152 x 10° М. 
Due to incident beam force along the y-axis on the surface is 2.016 x 10° N. 
Due to incident energy radiation pressure on the surface is 0.576 x 10 N/m?. 
Due to incident energy radiation pressure on the surface is 1.008 х 10 N/m?. 


lI У a 


A 
B 
C 
D 


жасты ташы 


A thin metallic plate of uniform mass density is kept along 
x-axis symmetrically. The length of plate along x-axis is 
very large as compared to its width ‘a’ along z-axis. It is 
given that ‘o’ is mass per unit area. Then choose the 
correct option(s) 
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3a | 2Gon 
IS F 
2 


(A) The gravitational field at |02220 3 
(B) Тһе gravitational field at (020 is бол. 


(C) Тһе ratio of gravitational field at 223 and |0232) is 2. 


2/3 2 
: НЭГ : а а _ 4 
(D) The ratio of gravitational field at | 0, ——,0 | and |0,-,0 | is —. 
2/3 2 3 
8. A narrow slit S transmitting light of wavelength a 
is placed a distance d above a large plane 
mirror as shown in the figure. The light coming (8 
directly form the slit and that coming after а. оѕтт 
reflection from the plane mirror interfere on a 
Screen > placed at a distance D from the slit. 777777777777777777777777777777777777 о 
Assume that the mirror is 100% reflecting. D=1m z 
(Given D = 1m, d = 0.5 mm and A = 500 nm) 
(A) Distance from O, where first interference maximum is formed on the screen is Imm. 
(B) Distance from O, where closest interference minimum is formed on the screen is zero. 
(C) Fringe width of the interference pattern formed on the screen is T mm. 


(D) Closest point to O on the screen where waves interfere with a phase difference of 5 і5 


1 
— mm. 


8 


(Matching List Type) 
This section contains TWO (02) List-Match Sets. Each List-Match set has TWO (02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (1), (ПІ), (III) and (IV) 
and List-Il has Six entries (Р), (Q), (В), (S), (T) and (U). FOUR options are given in each Multiple Choice 
Question based On 14514 and List-Il and ONLY ONE of these four options satisfies the condition asked 
in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


Two point sound sources of same frequency ‘f’ amplitude 2A and 4А are situated at x = 0 and x = 
20 X respectively (A = wavelength of wave) on the x-axis. These sources are vibrating in same 
phase. Four observers A, B, C and D are situated at хд = 4X, хв = 8А, xc = 121. and хр = 163. 
respectively. The value of intensity observed by another observer O situated exactly at midpoint 
of location of two sources is lọ. Observers A, B, C and D are tabulated in first List and in second 


2 
List some quantities are given. (Given |, = шэн 
List -I gives the above four observers while List —Il lists the magnitude of some quantity. 
List-l 11511 
(1) Observer А (Р) M 


FIIT] ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-PT-III (Paper-2)-PCM-JEE(Advanced)/20 


(I) | Observer B (Q) 297 
144 

(IM) | Observer С (R) = 
(М) | Observer D (S) = 
81 

un 

10 

(U) | з6 


List —| contains observers and List-Il contains the values of intensity observed by respective 
observers in unit of КА”, Pick the correct option. 


Options 

(A) | >Q, Il > R, IIl > S, IV— P 
(B) | > P, Il >Q, Ш В, IV >T 
(C) |I >P, Il 9, Ill —>T,IiV>S 
(D) I >Q, Il >P, IIl => R, V >T 


In separate experiment location of sources are interchanged. The values of intensity observed by 
the observers now in units of kA? are given in 11611, Match respective intensities observed by the 
observers. 


Options 

(A) IO TII >R, 1 > S, IV—5 Q 
(B) | >Q, Il > S, IIl > R, IV P 
(C) I2 P, Il >Q, Ill —>T,IiV>S 
(D) I > T, II > R, IIl 9, IV S P 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


A uniform candle of length 10 cm is glued with an aluminium cylinder of same radius and length 1 
cm. Composite system is submerged in the water and it floats stably in vertical orientation. 
Density of wax is 0.8 g/cm, density of aluminium is 2.7 g/cm? and density of water is 1.0 g/cm’. 
At t = 0 candle is lit and assume that it consumes wax at a constant rate of 0.1 cm/min. List -і 
gives four different instant of time while List-II lists magnitude of some quantity. 


1151-1 List-ll 

| 103. 

| = P — 

0) t= 5 minutes (P) 1107 
(I) | t= 10 minutes (Q) | 9.3 
(Ш) | t= 15 minutes (R) | 8.9 

[99 

IV =2 S Ade 

(IV) | t= 20 minutes (S) 1107 
(Т) | 8.5 

[95 

U pests 

ud 1107 


The correct match for time and length of the candle inside the water (in cm) will be: 
Options 
(А) 150,1 R,II—T,IV >T 
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(B 1>Q, l> S,Ill 2 P, IV  R 
(С) 1-Р, 11-5, Ill  Q, IV 5 T 
(D 1-Р, 1-Р, 11-5, М T 


12. If candle is extinguished at different times i.e. at t= 5 minute, ї = 10 minute, ї = 15 minute апа at 
t = 20 minutes and slightly displaced from mean position in each case. The correct match for time 
period of small oscillation in each case will be (in units of То where To is time period at t = 0) 
Options 
(A) IoB,II Р, 1-0, IV — U 
(B) 150,10, -1,М-1Т 
(С) 1-0, ПР, 11 8, 1У 65 
(D 1-Р, I >S, 1 О, М0 


SECTION – С 
(Numerical Answer Туре) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


13. The sound from a trumpet is emitted uniformly in all directions at 20°C. At point ‘P’ in space the 
sound intensity level is 30 dB. The density of air in the medium is 1.5 kg/m, the velocity of sound 
at 20°C is 300 m/sec. Find the displacement amplitude (in A) at point ‘P’. The frequency of sound 
wave іп the medium is 600 Hz. (Take л2 = 10) 


14. A solid sphere P and two hollow sphere Q and S are concentrically 
placed as shown in the figure. The radius of P. Q and S are R, 2R 
and ЗА respectively. The density of P, Q and S are pi, p» and рз 
respectively. It is given that the density of middle sphere is the 
arithmetic mean of the densities of other two spheres. If the 
gravitational fields at points A and B are equal then find the ratio of 


Рз 
P1 


15. A point source 'S' is moving in air towards left with a constant velocity = where v is the speed of 
sound in air. There are two detectors A and B. A is moving in air with a velocity 20 towards left 


and B is moving in a medium with a velocity 5 towards right as shown in the figure. The velocity 


of sound in the medium is 4V and frequency of sound emitted by the point source is f. Let A, is 
the wavelength detected by the detector A and Ag the wavelength detected by the detector B. 


are re эг) , then find the value of k. 


v3 S v/20 
<-е <---з 
Point Detector A 
source 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-PT-III (Paper-2)-PCM-JEE(Advanced)/20 


A small cube of negligible mass is floating on the surface of lake. The side of the cube is 30 cm 
and depth of lake is 2m. The cube is pushed very slowly under the water, down to the bottom of 
the lake. The density of water is 10° kg/m? and acceleration due to gravity is 9.8 m/s?. Find the 
work done (in Joule) by external pushing force in the process. 


PQ is a stationary circular curved surface blade. A stream line 
water impinges on the curved surface of the blade. The speed 
of stream line water is 5/2 m/s before and after it strikes the 
curved surface blade. The mass flow rate of water per unit time 
is 112 gm/sec. Find the force (in newton) exerted by the stream 
line water on the blade. 


A light wave of wavelength à = 650 nm is incident on the surface 
PQ at an angle of incidence i = 53° as shown. If the phase 
difference between the two reflected rays А and B is л. Find the 


thickness (in nanometer) of the thin film of refractive index 2. 
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Chemistry PART -II 


SECTION – А 
(One or More than опе correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


19. The correct statement(s) among the following is/are 
= 34 2+ 
(A) Тһе complexes | Co(NH, ы and [Fe (NH, ү have same geometry 


(B) The complexes | Co (NH, J jid and |Fe (NH, ЇГ differ in their magnetic properties 


(C) Тһе complexes [Pt(CN), | and [сисі, |> differ in their geometry 


ғ... 2+ 3+ 
(D) Тһе complexes | NI (NH; ІШ and [Сг (NH, ix differ in their primary valency 


20. The correct statement(s) among the following is/are 
(A) In 3d-series enthalpy of atomization of Zn is lowest. 
(B) Си Цаа) is more stable than Cu* (aq) 
(C) Sc does not exhibit variable oxidation state 
(D) 


МпО, is coloured due to d — d transition of electron. 


21. Which of the following order given below is/are incorrect for the property indicated against it? 
(A) ОСГ «СО, «СО, < ClO; (CI — О bond distance) 


( HCIO, « HBrO, «НО, (Acidity) 


B) 
(C) CI > F > Br > I (Electron gain enthalpy) 
(D) Н-Е<Н-СІ< Н- Вг< Н – 1 (Bond energy) 


22, The correct statement(s) among the following is/are 
(A) Си (aq) ions react with K4[Fe(CN)g] to form chocolate brown precipitate. 
(B) Cu” (aq) ions react with K4[Fe(CN)e] to form green precipitate. 
(C) Hge2Cle when treated with NH4OH gives a black residue. 
(D) NH4CI solution when treated with Nessler's reagent gives green precipitate. 


23. The incorrect statement(s) among the following is/are 
Red phosphorous is more reactive than white phosphorous 
P2H; is more stable than МӘН, 


(A) 
(B) 
(C) Bond angle in PH; is higher than that in PH; 
(D) 


In the solid state PBrs exists ав [PBr, | [PBr, | 
24. Which of the following ore(s) is/are concentrated by froth floatation process 
Galena 
Copper pyrite 
Zinc blende 
Bauxite 


ich of the following molecule(s) have cyclic structure? 
N3P3Cle 


25. W 


———— -у -2412--0- у 
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26. Which of the following statement(s) is/are correct about azeotropic mixture? 
(A) Azeotropic mixture are non ideal solution 
(B) Solution with large negative deviation from Raoult’s law forms maximum boiling 
azeotropes 


(C) The components of azeotropic mixture cannot be separated completely by fractional 


distillation 


(D) Azeotropes obey Raoult’s law 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (І), (ПІ), (ІШ) and (IV) 
and List-Il has Six entries (P), (О), (В), (S), (T) and (U). FOUR options are given in each Multiple Choice 
Question based On 14514 and List-Il and ONLY ONE of these four options satisfies the condition asked 


in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 


paragraph. 


145141 includes the complex ions and List-ll includes the hybridization of central atom 


complex ions and magnetic property of the complex ions: 


in the 


LIST-I LISTI 
(0 сов, | (P) | sp? 
m 2 
(0 | Tee(cn), T (Q) | dsp 
342 : 
(11) [Co (NH, ), | (В) | sp°d* (outer orbital complex) 
(IV) [Cucl, f" (S) | d'sp? (inner orbital complex) 
(T) | Paramagnetic 
(U) | Diamagnetic 
27. Which of the following options has the correct combination considering List-I and List-Il: 


List- includes the complex ions and List-ll includes the hybridization of central atom in the 


complex ions and magnetic property of the complex ions: 


LIST-I LIST-Il 
0 соғ, (P) | өр? 
00 | Feelen) T (О) | dsp” 
(Ш) m Г (В) | ѕр?а2 (outer orbital complex) 
ЕЛ Corser T (S) | аер? (inner orbital complex) 
(T) | Paramagnetic 
(U) | Diamagnetic 
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28. 


29. 


Which of the following options has the correct combination considering 1151-| and List-Il: 


Answer the following by appropriately matching the lists based on the information given in 
the paragraph. 


List-l includes the oxides of nitrogen and List-Il includes the properties of the oxides of nitrogen. 
LIST-I LIST-II 


(1) N205 (P) | Colourless gas 
(M) | N20 (Q) | Brown coloured gas 
(Ш) | NO (R) | Acidic oxide 
(IV) | NO? (S) | Neutral oxide 
(T) | Blue coloured solid 
(U) | Paramagnetic 


Which of the following options has the correct combination considering List-I and 151-11 
(A) (IV), (R), (U), (Q) 

(B) (ІІ), (T), (S), (U) 

(C) (11), (Q), (U), (S) 

(D) (1), (P), (R), (U) 


Answer the following by appropriately matching the list based оп the information given in the 
paragraph. 


30 


List-l includes the oxides of nitrogen and List-Il includes the properties of the oxides of nitrogen. 


List List-ll 
( | NeOs (P) | Colourless gas 
(I) | МО (Q) | Brown coloured gas 
(Ш) | NO (В) | Acidic oxide 
(ІМ) | NO2 (5) | Neutral oxide 
(Т) | Blue coloured solid 
(U) | Paramagnetic 


Which of the following options has the correct combination considering [151-1 and 151-11 
(A) (11), (Т), (0), (5) 
(В) (1), (О), (U), (S) 
(С) (11), (P), (S), (U) 
(D) (IV), (P), (U), (R) 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


31. 


The rate constant for the forward reaction 


МО, (g) —— 2NO, (g) is 92.12х107 min”. The time (in sec) required for the molar ratio of 
МО, (9) to N20; (9) in the reaction mixture to become 2: 1 іѕ [log 2 = 0.3010] 
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34. 


35. 


36. 
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NH, (g) reacts with CuO (s) according to the following reaction 
3CuO(s) + 2NH, (g) —>3Cu(s) +N, (g) + 3H,O(/) 
Standard enthalpies of formation of NH, (g), CuO (s) and H,O(/) аге -46, - 155 and - 285 


kJ/mole respectively. The heat liberated (in kJ) when 2.72 g of МН-(0) is reacted completely with 
CuO(s) according to the reaction given above when all the reactants and products are in their 
standard state is 


At higher altitude, boiling point of water is 95°C. The mass in gram of NaCl (a = 0.8) added to 


100 0 of water (Ky = 0.52 K kg mol’) in order to raise the boiling point to 100°C is 
(MW of NaCl = 58.5) 


3 g of an oxide of a metal is converted completely to 5 g chloride of the same metal. Equivalent 
weight of metal is 


The density of a certain gaseous oxide at 3.2 bar pressure and 47°C is same as that of O; at 
27°C and 4.2 bar pressure. The molar mass of the gaseous oxide is 


The specific conductivity of a saturated solution of AgCI is 3.38x10° ойт" cm ‘at 25°C. If 
Ay = 62.3 ойт” cm? mol and 22 = 67.7 ohm ст" mol',then the solubility of AgCI at 


25°C is y x10? M. The value of y is 
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Mathematics PART - Ill 


SECTION - A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


37. If the equation x^ + px? + qx? + rx + 5 = 0 has four positive real roots, then 
(A) p сап be –10 
(B) г can be —20 
(C) pr 2 80 
(D) none of these 
38. If a, b e R and a +b > 0, let P = (a? + b^? and Q = 32(a? + b*)(ab — a — b), then 
A) P<QVa,b 


none of the above 


( 
(B) 
(C) P>QVa,b 
(D) 


n 2 
39. у= У v x | "C, , then which of the following is correct? 


ит (2121 
n+1 
(A) y < — 
n 
n+1 
(B) ye 
n 
n (n1)(1 
C > — ||- 
o vi) 
n( n 1 
D < — ||- 
o у) 
40. If [2211.-212 and 28 – ік, where k is a real parameter, a е R has exactly two solutions, 
2 
then 
(A) a<- 
(B a>1 
(C) a = 1 only 
(D) a = –1 only 
41. A line L with direction cosines |, m, n meets each of the lines y = x tan a, 2 = с; 


y = х tan a, Z + с = 0, then the shortest distance between the line L and the z-axis is 


ctana(m? -1°) 


nym? +1? 

с(т2соїа -їапо) 
nvm? +12 

с(т tan? a-l? cot? a.) 


nvm? +12 


(A) 


(B) 


(C) 
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43. 


44. 


13 AITS-PT-III (Paper-2)-PCM-JEE(Advanced)/20 


(D) clm? 12) 


Let the line L on the plane x + y + z = 1, such that a plane perpendicular to x + y + z = 1 contains 
x-1 y-1 z-1 


the line L and 2 1 Y? then 

(A) line L passes through the point (1, —1, 1) 
111 

B line L passes through the point | —, —, = 

(B) p g p Ё 3 1) 

(С) one of the direction ratio of line L is (1, —1, —1) 

(D) one of the direction ratio of line L is (2, —1, —1) 


Let a, b, c, d can be arranged at ‘n’ places such that a occurs exactly even number of times, then 
he number of such arrangements are 

A) 28 forn=3 

B) 2"-'(2"—1)forneN 

C) 36 forn=3 

р)  2"-'(2"+1)forneN 


a b аа +0 
If the determinant А =| b с бо-с|-0, then 
aatb ba+c 0 


a, b, c are in Arithmetic Progression 
a, b, c are in Geometric Progression 
о is root of equation ах? + bx +c = 0 
о is root of equation ax? + 2bx +c = 0 


ШТ212-10-1с2 


А 
B 
C 
D 


AM Gir нан 


(Matching List Type) 


This section contains TWO (02) List-Match Sets. Each List-Match set has TWO(02) Multiple Choice 
Questions. Each List-Match set has two lists: List-I and List-Il. 1151-1 has Four entries (І), (ПІ), (ІШ) and (IV) 
and List-Il has Six entries (P), (О), (В), (S), (T) and (U). FOUR options are given in each Multiple Choice 
Question based On 14514 and List-Il and ONLY ONE of these four options satisfies the condition asked 
in the Multiple Choice Question. 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


n 
ММ-І. Let x, = ау і = 1, 2, 3, ..., nis a rational number in its lowest form and Skr) = ЭХ ,K«Xi«r 


i-1 


LIST- LIST-II 
(1) Зол) is equal to (P) | 2 
(1) Soo, 2) is equal to (0) | 4 
(11) Sin, 2n) is equal to (R) | 14 
(IV) Soo, n) is equal to (S) | гад 
(Т) | 4n? 
(U) | 1442 


E 
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45. Which of the following is the only CORRECT combination? 


(B) (I), (Q) 

(C) (II), (Q) 
(D) (11), (R) 

46. Which of the following is the only CORRECT combination? 

(A) (11), (S) 
(B) (11), (U) 
(C) (IV), (T) 
(D) (IV), (U) 


Answer the following by appropriately matching the list based on the information given in the 
paragraph. 


ММ-І. Let position vectors of the point A, B, C are a= i+ j +k, b=2i+ 2j +k, C=5i+ j E respectively, 
and let position vector of a variable point R be r 


LIST-I LIST-II 
(1) locus of point R(r) such that г.а = 5 (P) | pair of lines 
(П) | locus of point R(T) such that |r -b| - |r -c| = 4 (Q) | circle 


(11) | locus of point R(T) such that r-a -5 and |r -bl -|r-c| = 4 (R) | ellipse 
area of the region formed by point R(r) such that r.a = 5 and 


егей S 
(T) | /2л 
(U) | 2л 


47. Which of the following is the only CORRECT combination? 


48. Which of the following is the only CORRECT combination? 


SECTION - C 
(Numerical Answer Type) 


This section contains 06 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


49. Let n = 2°'.3'° then number of factors of n? less than n and does not divide п аге 


50. A person A was issued a 10 digit mobile phone number having his 6 digit birth date (DDMMYY 
format) in it. Let E be the event that his birth was in first 9 days of a month, then the probability of 
the occurrence of the event E is 


— ee eel 
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52. 


53. 


54. 
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Number of ordered pair(s) (х, y) that satisfies the inequation y — |x| > 1+./x?+y? -1 is/are 


a(n)- a(n-- 2) is 


If a(n) = x^ + y^, where x, y e [-1, 1] and x? + y? = 1, then maximum value of Snc 


If a plane passes through the intersection of 5x + biy + сух = d, and 4x + bey + Coz = а and 
contains the x-axis, then d; : d2 is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 


SECTION- A 
(One or More than one correct type) 


This section contains 08 questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four options is(are) correct. 


1. A, C,D 
Sol. Amplitude = 1З m, o= шатыг, 
2 T 4 
r -13(1-сово1) 214 5 13 cosot) > j 
2 13 13 
f =12sin? [ж |ї+всое°[ ж] 
8 8 
- |3n_.f(at)> бл. (ті) 
Ve sin i sin j | m/s 
2 4 8 4 
2. A, B,C 
Sol. By using basic concept of fluid mechanics. 
3. A, B,C 
Sol. Let acceleration of ball relative to the cube is аъ, = ali tay + alk 
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p 
8 5 
Now, а, = E: а, = 2а, = 2x = 5/2 mis" 
3 
285 
е ж 15 2 
ay = ES (4-а,)-2(0-а,)-2 Ша =5m/s 
3 
р 
PUE 5 
а’ = Ta а, = 2a, =2х= = 5 m/s? 
3 


Acceleration of ball relative to the cube is à, = (5V2i+5j+5k) m/s 


4. А, C, D 
Sol. T=0.2= 2x 
>m=0.2kg 
At t= 0, particle is at extreme position and moving towards +ve x-axis 
1 2 
K max = a Уға) = 4.0 J 
5 A, B, C 
mov? 1 ze? | 
Sol. 0 5 (Where то = 500)  ...(i) 
f Anseo г“ 
nh ч 
ТМГ = —— ЕНЕ 
0“ 2 п ( ) 
e Цин” 
" 200лте” 
-13.622 
E cg x50 eV 
E, --680 eV 
E, = 10880 eV 
AE = E4- Е; = 10,200 eV 
к= fe 
AE 
6. A, В, D 
Sol. Б, = cocoon г) =1.152x10-°N 
2 
F, =1А005 Өү +) = 2.016x10°N 
_ Icos? ө 


р, с (1-1)-1.008х10:5 N/m? 


7. А, В, C, D 
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Sol. Gravitational field due to a long wire, ay 
20.  2Godz i 
= EET paige 
Piet 


Т 
о. 
Ф 
- 


Ep = [dE.coso = БЕДЕ 


E z dz z 
_1| а 
Ер = 4Gctan EJ 
2d 
8. A, В, C, D 
Sol. For the s interference maximum 
2dsin0 = — 
2 
| a 10° 
=> sind = — = —— 
4d 4 
ҮЙЕ 10:2 
D 4 
imm 
ү 4 
Fringe width, œ = 2. =0.5mm 
2d 
2dsin0 = 2 
4 
=> sin0- ue 
8d 
AD 1 
= — =— mm 
8d 8 
9 B 
10. D 
Sol. (for Q. 9-10): Path difference = integral multiple of à in all cases i.e. interference is constructive. 
^ A B ^ C D ^ 
x=0 (0) x = 20А 
lb = 36 кд? ЇЕ - 9 д2, lg E: Б = AKA? and lp - 81 A? 
100 16 144 64 
For second case 
NE 81 да, b = =A Ka?, lc - 49 KA? and ly = кА? 
64 9 144 
11. A 
12. D 
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Sol. 


13. 
Sol. 


14. 
Sol. 


(for Q. 11-12) 
%А x 2.7 + (A x 0.8 = (fo + у)А 


(o(2.7 -1) + 0.8/2 y / | у 
у = 1.7 (+ 0.8/ 10 
y=1.7+0.8 2 


at t = 5 minute; / = 9.5 cm y = 9.3 

att = 10 minute; / = 9 cm y = 8.9 

at t= 15 minute; / = 8.5 cm y = 8.5 

att = 20 minute; / = 8 cm y = 8.1 which is not possible = y = 8.5 


Тез | 
| Ард 


mo = К(2.7 + 8) = 10.7 k 

ms = k(2.7 + 7.6) = 10.3k 
mio = К(2.7 + 7.2) = 9.9 k 
mis = К(2.7 + 6.8) = 9.5 k 
moo = К(2.7 + 6.8) = 9.5 k 


Т, «c 410.7 


SECTION - C 


| 
ойле 
= 1 = 10° Wim? 
(АР,)/у (ВАКГУ Bo?A? ВА24л212 
28 2B | 2v А 


lv | : 
A= = =5.55A 
Бий (зээг 


00000.20 
Let mass of P, О and S аге тү, тг and m; respectively 


Gm, _ G(m, +m, + тз) 
R? оң? 
8m; = M2 + M3 


Now, | = 
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15. 


Sol. 


18. 


Sol. 


8p, Зав! - $ US +19рз) 
On solving 


Ps 0.2 
P1 


00012.00 
4v 


V 
Aa = А ty T = УГТ = 


00489.51 


00001.12 
р.2Р АР 
dt dt 


5 


Ң-./2-а4т.. J2 x 542 x0.112 21.12 newton 


00097.50 

"uu 

sini = —sinr 
3 

205372 

Now, 21 sec r = 2/2 

t= 2 = 97.50 пт 

4usecr 


AITS-PT4II (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 


НІТ) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-PT-III (Paper-2)-PCM(Sol.-JEE(Advancedy20 6 


Chemistry PART -II 
SECTION - A 
19. А, В, C, D 
Sol. | Co (NH, e - Octahedral and diamagnetic [Fe(NH,), |” - Octahedral and paramagnetic. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


[ Pt (CN Ll - Square planar, [CuCI, [2 Tetrahedral 


| Ni(NH, yale - Primary valency = 2 


[Cr (NH, ), |: Primary valency = 3 


А,В,С 
МпО; is coloured due to charge transfer phenomena. 


A, B, D 

ОСГ > CIO; > ClO; > ClO; (CI — О bond distance) 
HCIO, > НВгО, > HIO, (Acidity) 
Н-Е>Н-Сі>Н-Вг/>Н-і (Bond energy) 


А,В,С 
2Cu** «K, | Fe(CN), | Cu, | Fe(CN), | 
Chocolate brown ppt. 
3Cu** + 2K, | Fe(CN), |— Си, | Fe(CN), |, 4 
Green ppt. i 
Hg,Cl, + 2NH,OH —— Hg + Hg (NH, )CI + NH,CI + 2H,O 


Black residue 


A, B, C, D 
i) White phosphorous is more reactive than red phosphorous. 
ii) РН, іѕ less stable than МӘН, 


( 
( 
(iii) Bond angle in PH; is higher than that in РНз 
( 


iv) Іпіһе solid state PBrs exists as [PBr, | Вг” 


A,B,C 
Sulphide ores are concentrated by froth floatation process. 


A,B,C 
N3P3Clg , C3N42 and N4S4 have cyclic structure. 


A,B,C 
Azeotropes do not obey Raoult's law. 


B 


3+ 
| Co (NH, ), | is an inner orbital complex ion. Hybridisation of central atom is d^sp*. 
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28. 


Sol. 


29. 


Sol. 


30 


Sol 1 


31 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 
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A 
[COF, Г is an outer orbital complex ion. Hybridization of the central atom is ѕр?а?. 


A 
NO» is a brown coloured gas, acidic oxide and paramagnetic. 


C 
NO is a colourless gas, neutral oxide and paramagnetic. 


SECTION - C 


00045.15 
МО, (9) == 2NO, (g) 


_ 2.303 a 
92.12x10? “а-х 
2.303 


į - 2303 0.3010 


92.12х107 
1-0.7525 піп - 45.15 sec. 


00023.84 

3CuO(s) + 2NH, (g) —>3Cu(s)+N, (g) +3H,O(2) 
АН? = У AHP (Products) - Y AH? (Reactants) 

[3 x (- 285)] - [8 x (- 155) + 2 x (- 46)] 


- 298 kJ 
Heat liberated — SUME = 23.84 kJ 
2x17 
00031.25 
AT - iK, m 
52384205541 009 . W. 
100 58.5 

_ 5x 58.5 

| 1.8x0.52 
W -31.25g 
00033.25 

з _ 5 
M+8 M+35.5 


М-33.25 (M = EW of metal) 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТ5-РТ-ІІ (Paper-2)-PCM(Sol.)-JEE(Advanced)/20 8 


35. 00044.80 

Sol. Po, = Р, 
PM, дэ P.M, 
Вт, RT, 
4.2х32 3.2хМ, 


300 320 
М; = 44.80 


36. 00002.60 
So. Ааа = Mag: t Aor 
= 62.3 + 67.7 = 130 
1000 


Мада = Кх 


130 = 3.38 10-5 x 1000 
M 
3.38 х10 x 1000 
g 130 
M=2.6x10°M 
“y=2.60 
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Mathematics PART - Ill 


SECTION-A 


37. А,В,С 
Sol. Let a, B, y, 6 be the roots >a+B+y+5=-p,p<0 
Lap =q,q>0, Хофру--г,г<0, afyó = 5, AM > G.M. 
Ya 1 1 1 
= ^4 > (оВ18)% =54, р> 4.54 
Хофү 3 - 3 
Also, =z Z (9818) =54 > -r > 4.54 => pr 2 16.5 = 80 


38. С 
Sol. (а? + 62) + 32(a + b?) (a + b) 2 32(а? + b?) ab 

hold true if ab < 0 

Leta.b20 = a,b20 

Using A.M > G.M 

(a? + b°)? + 32(a? + b?) (a + b) > 2((a? + bô)? 32(a? + b?) (a + b)) 


- e o (a* -ab +b? +ab) (a? +b°)(a+b) > 2220 ab «b^ Jab) (a? +b°)(a+b) 


= 32,|(a° +0° } (a? - аб +6°)азз > 32. (a «b? } Vaba?b? = 32(a? + b5)ab 
39. C 
So.  LH.S.- У 9 E | 2)9. (f-x) = "C, — "Сух + "Cx? — "С„х? +.....+(—1)"° "бох 
r 41 


1 ne 1f n+ n+ nz п+1 
Similarly, fo ge = | Oi Bie Одна. ay Eos ja 
o Х(041) О: nl 2 3 n1 
n n n n n 
- 5 рег байг isl Je- Sis Оз, ЕЕ +(-1)" Эв =5( 0 т 
n+1 2 3 n+1 2 3 (n+1) rz (r +1) 
(Ae L| steel 11-41 
му 1+—+—+..... +—|, <—+—+—+..... +—< 
n1 2 3 n n 1 2 3 n 1 
40. A,B 
Sol. Intersection of branch of hyperbola with the circle. 
41. B, D 
Sol. Equation of plane containing the line with direction cosines (|, m, n) and the line т = =n = == 
о 
X y z-c 
is|1 tana 0 |-0 
| m n 
—(ntana)«-ny«(m-ltana)z-c)20 |. |  .. (1) 
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42. 
Sol. 


43. 
Sol. 


Equation of plane containing the line with direction cosines (I, m, n) and the line 
X y 2-0 
511 -tana 0 |-0 
| m n 
= (-піап о)х – пу + (т + 1їап о)(2+ с) = 0... (2) 
г. Plane through (1) апа (2) is 
(n tan a x — ny + (m -I tan o)(z — c)) + A(n tan ax + ny — (m + I tan a)(t + c)) = 0 is parallel to z- 
axis 


X y 24с 


1 -tana 0 


umi 


Hence, (m -I tan a) - (т +1 tan a) = 0 = ««( 
m +ltana 


c(m? cota. - tana.) 


nvm? +12 


-. Shortest distance is = 


B, D 


Any point on line L, : Р - 22 = ан is 


(2r+1,r+1,r+ 1) 


Put in equation of plane x +y +z = 1 > r=- 


222 
272 
xed ye 2-1 


а= (o ! For point Р equation of AP Q Р 


=t 2 Any point on line (t+ 1, t+ 1,t+ 1) lie to plane P 


1 1 1 
әл--2 = Point P= (1,1,1) 
3 333 
1 1 1 
X 2 
Sk Equation of QP — = — = —# 
3 6 6 
7 1 j 1 5 1 
-5 3. 3. 3 
2 —1 -1 
C,D 
2"-(2^ + 1) 


Let a, = the number of arrangements at n places such that “а” occurs even number of times 
and b, = the number of arrangements at n places such that ‘a’ occurs odd number of times 
=> an = 0. + 3an_1 = 40-1 + 285.1 

= а„—2а„-1= 4^7 

Let an = 2^t,— 2"(t, —t,.:)) 2277? = t, t, .,22^7* 


і, -t, = 20 
t -t = 2' 
t, -t3 = 2° 

> сэг where t; = В 
: 2 
Бф = 2"? 
t-t = (2^ -1) 


л an= 2^7 (2^ + 1) 
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44. 


Sol. 


45. 


46 


Sol. 


47. 
48. 


Sol. 


49 


Sol. 


50 


Sol. 
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B, D 
a b aa+b 
А-| b с бо+с!=0, Вз > Rs-aR;ı- В 
aa+b ba+c 0 
a b 0 
А-| b с 0 =0 = (ао? + 2ba + c) (ac - b?) = 0 


aa+b ba+c aa’+?2ba+c 


> Either b? = ac (or) ao? + 2ba + c = 0 


B 


C 
(for Q. 45.-46.) 


1 7 111317 19 23 29 


0<х<1 > Xi 


1 7 


Юг1<хі<2 х: +1,— +1 


> 1. 3 7 Ц Ц Ц Ц > 
30 30 30 30 30 30 30 30 


11 29 
+ 


30 30 


Similarly for 4 « xi « 5 ! +4, 
30 


Hence Ух =4+12+20+..... 
1 

au 

22 


C 
D 


(8 + (n-1) 8)= 7 .8n- 4n 


Ir —b|-- |f —С| = 4 represent, an ellipsoid in 3D space with a = 2 and |b -čl = 2ae 


> pae г.а = 5 is plane passing through b, 6 


42 


2 
Hence, area B area of ellipse = лар = л. — = ү2 л square unit 


00589.00 
Let n? = 26,338 


42 
SECTION - C 


Let F is a factor or n? => 2*35,0«a«62;0«9«38 


= n(F) = 63 x 39 = 2457 


Let a, b are two factor, of п? such that a.b = n? when a, b +n 
if a < n then b > n will exist in pairs 

-. number of factors less than n = 1228 

Similarly if x and y are factors of n such that 

x.y = n and x and y are also factors of n 

= number of such factors = (32 x 20 – 1) = 639 

г. req. number of factors = 1228 - 639 = 589 


00000.72 
n(E) = 4 x 9 x 10° = 36000 
n(S) = 50,000 
=> P(E) = 0.72 
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51. 00002.50 


So. Let y=x+ ое 
2! 3! 
йу. ч. dd orans 
a. T ap tee 
св Lease M TER 
dx 1! 2! 


1! 
dy dy 
=-1-2 
d dx Wax 
3) ж. 
1-у *2x-1 


41-2Х(1-у)-1 putx = 2/5 hence y = 5 - 1 


52. 00001.00 
Sol. R.H.S. > 1 > L.H.S. > 1 


—y»l|xz0-2y*«x^-2|xy 2 х2 « y? + 24x? « y? -1 
-|xly > Jx? +y? -1, L.H.S. < 0 and R.H.S. > 0. 
Hence, L.H.S. = R.H.S. = 0 

= |xly = 0 andx?+y’?-1=0,y>0 


=> x=Oandy*=1>y=+H1.Sincey>O>y=1 
Hence, any one order pair of (x, y) = (0, 1) 


53. 00000.25 
Sol. a(n) = (х" + y")(x? + y?) 2 x^*? + y^ *? + х2у" + ух" 


a(n) = a(n + 2) = х2у2(х"-2 + y"” 4), а(п)-а(п+2) < х2у2 -х2(1-х2) 


a(n-2) ` 
2 
=х°—х° = d 2124 a(n)—a(n+2) , 1 
4 \2 4 а(п-2) 4 
54. 00001.25 
Sol. Line of intersection of two planes and x-axis must be coplanar i.e., (x, 0, 0) must satisfy both the 
planes 
а 5 


=> 5x = d; апа 4x = do, -----1.25 
4, 4 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


FIIT] EE 
ALLINDIA TEST SERIES 


PART TEST - III 
JEE (Main)-2020 


TEST DATE: 08-12-2019 
Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


• The test consists of total 75 questions. 

• Each subject (PCM ) has 25 questions. 

e This question paper contains Three Parts. 

• Part-I is Physics, Part-II is Chemistry and Part-lll is Mathematics. 

e Each part has only three sections: Section-A, Section-B and Section-C. 


Section-A (01 - 20, 26 - 45, 51 - 70) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 22, 46 - 47, 71 - 72) contains 6 Numerical based questions with answer as 
numerical value from 0 to 9 and each question carries +4 marks for correct answer. There is no 
negative marking. 


Section-C (23 - 25, 48 - 50, 73 - 75) contains 9 Numerical answer type questions with answer 
XXXXX.XX and each question carries +4 marks for correct answer. There is no negative marking. 
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Physics PART - I 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


1. A cylindrical beam of diameter (d = R) is incident on a glass hemisphere 
of radius R and refractive index (u = V2) on the curved surface 


symmetrically as shown in the figure. The radius of circular bright spot 
formed on the flat surface of the hemisphere is: 


(A) zug [NE - 7 8] 
(B) zug [2 - 7 +481 
(C) 2151202 « 48] 
(0) [421-1] 
2. A silicon diode requires minimum current of 2mA to be above its knee point of its (V-I) 


characteristics. Assuming voltage across diode is constant above its knee point. The value of 
maximum resistance that should be connected in series with diode and battery of 10 V such that 
diode operates above its knee point. (Assume resistance of diode to be zero) 


(A) БКО 
(В) 5.35 КО 
(С) 4.65 КО 
(О) 9.30 kQ 
3. Light of intensity | falls parallel to the axis on the curved surface of a | 
perfectly reflecting right circular cone having semi vertical angle 0 and l 
base radius R as shown in figure. The value of force acting on the cone l | | 
due to light is (where c is speed of light in vacuum) 
2 
(A) ТА 4 cose) 
А2 
в T 
(B) 
2лВ21 
С 
(C) - 
2 
(D) ARI 1- cos20) 
с 
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Consider a plane progressive wave propagating along negative x-direction whose frequency is f. 
At t = to the displacement associated with the wave is given by the following equation: 

у (x, t= to) = A cos kx 

Displacement associated with the wave as a function of x at t = 2to can be represented by 
equation. 

(A) А cos (kx + 2nfto) 

(B) A sin (kx + 2лїї р) 

(C) А cos (kx — 2nfto) 

(D) А cos (kx + 4nfto) 


A sample contains two radioactive materials A and B with half life 5 hours and 2 hours 
respectively. The nucleus A decays into B and B decays into stable nucleus C. At t = 0 activities 
of both samples were equal. The ratio of activity of A to the activity of B when activity of B is 
maximum, is 


(д) 1 
6 2 
©) = 
© = 


Water is flowing in a circular pipe of radius r and thickness t with constant speed. A valve installed 
in the pipe is closed almost instantaneously resulting in an abrupt rise in water pressure. What 
should be the value of maximum speed of the flow of water such that pipe does not crack due to 
abrupt rise in pressure. Given density of water p, speed of sound in water v and tensile strength 
of steel is o. 


In a nuclear reaction p + ÏN => 2О-п 


If proton were to collide with '*N at rest and initiate above reaction. The minimum value of 
Kinetic energy of proton for which above reaction can take place is 

Given: m(p) = 1.007825 amu, m(n) = 1.008665 amu 

m( 0) = 15.0031 amu, m( ^N)» 15.000 amu (Take 1 amu = 931.5 MeV/c?) 


(A) 3.67 MeV 
(B 3.91 MeV 
(C) 3.30 MeV 
(D 3.00 MeV 


In the arrangement shown in figure, S is a point source, М: М; 
and M» are two plane fixed mirrors inclined at an angle 0 with 

each other. If OS = b, then the value of distance between two 
images formed. 
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(A) b sin 20 
(B) 2b sin 0 
(C) 2b sin 20 
(D) b sin 0 


Two optical medium of refractive index н and 3/2 contains 3 and 2 waves of same 
monochromatic radiation in thickness t and 2t. The value of u is 


(A) 3 
(B 45 
(C) 25 
D) 2 


The electrons of kinetic energy 75 eV each are diffracted from a metal foil having lattice spacing 
d = 30A. If the first maxima occurs when incident at an angle 0 from the atomic layer, then the 
value of sin 0 is 


(A) 0.023 
(B _ 0253 
(C) _ 0707 
(D) 0.047 


A plane progressive electromagnetic wave travelling in vacuum along +z direction has a 
wavelength of 6 mm. The variation in the electric field occurs in x-direction with amplitude 
50 Ут”. The equation of electric field and magnetic field as a function of position and time are 
given by: 


(A) (50 Ут”) cos (2x x 10" 87) Gol (2 «10° T) cos (2r x 107 87) 1-2) 


(B) (50Ут”) sin (xx 10" s^) 1-2 (È х 107 T) sin (x x 10" 87) 1-2) 
с 3 с 
(C) (50Ут”) sin (x x 10" s^) 1-2) (6 x 10° T) sin (x x 10787) 1-5) 


(D) (50 Ут) соѕ (x x 10"" s") (2) (6 х 109 T) sin (x x 1057) CSI 


If x, v and a denote the displacement, velocity and acceleration of a particle executing S.H.M. of 
time period T and frequency v. Then which of the following quantities does not change with time? 


ёр 2 

Х 
(B) а?т + 4лу2 
(y. 3 


(D) none of these 

An equilateral prism produces an angle of deviation 60° when the angle of incidence is 60°. The 
angle of deviation produced when the ray is incident normal to the surface is 

(A) 30? 


(B) 
(C) 60° 
(D) 
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Magnitude of focal length of the lens shown in the 


figure is 727 В,-20 ст 
(А) 240 ст ncident rays 
(B) 60 cm --- 
(С) 48ст 
(D) 30cm тээ 

ш-1 

p=1.5 

Two thin prisms are combined as shown in the figure. Find the /N 
total angular dispersion suffered by a white light after it is passed B 


through the combination of two prisms. The refractive indices of 
prisms A and B for different lights are listed in the table below. 


2° 
7, 
Color Prism A Prism B 
Violet 1.5 1.7 
Yellow 1.45 1.6 
Red 1.4 1.5 
(A) 0.8° 
(B) 09 
(С) 3.09 
(D) 0.6? 


A cubical block of side a, density o is floating in a liquid of density р(>с) 
in equilibrium. Block is pushed down very slowly until it is completely 
getting inside the water. Work done by the pushing force in the process 
is (assume that area of cross section of container in which liquid is kept 
is very large as compared to а?) 

(A) | a'gc 


A graph of kinetic energy K of an asteroid versus + (where r is 


the distance from the centre of the planet A) is shown in the 
figure. Asteroid falls directly towards the centre of the planet A. 
What is the value of mass of the asteroid? (M is mass of planet 
A, G is universal gravitational constant in SI units) 


3 18 
A — — x10^K 
ШИН аны 
450 |. 
В — — x10 °K 
(B) 1504086 
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20. 


2 18 
C —— x10 °K 
(C) ма” g 


600 18 
D — x10 °K 
(0) pgto 


Time period of a particle executing linear S.H.M. is T = 4л sec. There is a point P at a distance 
x = 2 ст from the mean position О. When the particle passes through the point P towards О it 
has speed v = 1 cm/sec. The minimum time after which it will again return to point P is 

(A) (1/4) sec 


(B) Зл sec 
(C) (81/4) sec 
(D) Әл sec 


A small air bubble of radius r is found to be formed at a depth of H from open surface of liquid 
contained in a beaker. If T is surface tension, p is density of the liquid and po is atmospheric 
pressure then pressure inside the bubble is (r = radius of bubble) 


4T 
(A) Py +——~pgH 


An ideal fluid is flowing through a horizontal pipe as shown in the figure. Three tubes A, B and C 
are connected to the pipe. Radii of the tubes A, B and C at junction are 2r, r and 2r respectively. It 
can be said that (a = cross section area of tube) 


AE BE CE 


(A) Height of liquid in the tube B is maximum. 

(B) Height of liquid in the tubes A and B are same. 
(C) Height of liquid in all the three tubes are same. 
(D) Height of liquid in the tubes A and C are same. 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


21. 


A train of length / = 125 m running on a horizontal surface with 


its engine switched off starts climbing an inclined track of 
inclination Ө = 30? as shown in the figure. Total time spent by 
train or any part of train on inclination is 5лк sec. The value of k 
is (g = 10 m/s?, assume no loss of energy) 


3 


VIL 
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We would like to find a relation between mass of black hole and the area of its event horizon A. 
This area depends on the mass of black hole, speed of light and universal gravitational constant. 
We write it as A = Ост". Then the value of |a +  — y| is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


23. 


24. 


25. 


A ray of light enters a spherical drop of refractive index 


С = 5) as shown in the figure. The value of 100 cosf 


is (where ф is the angle for which the ray after 
refraction passes through the point O as shown in the 
figure. 


There is a U-tube of different cross sectional area A = 2.5 cm? and 4A of limbs fitted with the 
frictionless pistons each of mass m = 1 kg. An ideal liquid of density p = 2000 kg/m? is filled in the 
tube and the tube is accelerated in horizontal direction with a constant acceleration ‘a’. Find the 
value of acceleration ‘a’ (in m/s?) for which both pistons stay in the same horizontal level. The 


length of horizontal section of U-tube is / = 1m. (Take g = 10 m/s?) 


A solid sphere is initially kept in open air, pressure exerted by air on it is 10° N/m”. The sphere is 
lowered into ocean to a depth where pressure is 100 times atmospheric pressure. The fractional 
change in the volume of the sphere is (Bulk modulus of sphere, B = 4.95 x 10* N/m?) 
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Chemistry PART - Il 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


26. 


27. 


28. 


29. 


30. 


Which of the following statement is correct for the following reaction? 
CrO, +H,SO, — Cr, (SO, 1, -Н,0-0, 


(A) It is not a redox reaction. 

(B) One mole of CrO; will liberate7/4 moles of Oo. 

(C) Oxidation number of Cr decreases from +10 to +3 during the reaction. 
(D) None of these. 


A sample of liquid H:O of mass 18.0 g is injected into an evacuated 7.6 L flask maintained at 
27°C. If vapour pressure of water at 27°C is 24.63 mm Hg, what weight percentage of the water 
will be vapourised when the system comes to equilibrium? Assume water vapour behaves as an 
ideal gas and the volume occupied by water is negligible compared to the volume of the 
container: 


(A) 1% 

(B) 10% 
(C) _ 18% 
(D _ 20% 


If x is the specific resistance (in S'' cm) of the electrolyte solution and y is the molarity of the 
solution, then Л, (in S ст? mol") is given by 


1000x 
y 
1000y 


X 
1000 


xy 


ху 
D 
M 1000 


Boiling point of which set of aqueous solutions given below will not be identical? 
(A) 1 mole NaCl in 1 L water, 2 mole CH3OH in 1 L water. 


(B) 18.4 M H2SO, 4 = 84-2 and 98% H,SO, by mass} 


500 mH,SO, (a -1.84-9- 
ШЕ 

(С) 0.1 M urea, 0.1 М glucose 
(D) 0.11 96 by moles (R) — 2-butanol in water, 0.11 % by moles (S) — 2 — butanol in water. 


and 98% H,SO, by mass 


Which of the following is a mismatch: 

(A) Lyophilic colloids — reversible sols 

(B) Associated colloids — micelles 

(C) Tyndall effect — Scattering of light by colloidal particles. 

(D) Electrophoresis - movement of dispersion medium under the influence of electric field. 
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32. 


33. 


34. 


35. 


36. 


37. 
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Which of the following statements is incorrect? 

(A) Transition elements exhibit higher enthalpies of atomization as they have stronger 
interatomic interaction. 

(B) ЇЕ» of 23V < 240r > 25MN and ogNi < 29Си > 30ZN 

(C) Ni(II) compounds are more stable than Pt(II) where as Pt(IV) compounds are more stable 
than Ni(IV). 

(D) The elements which give the greatest number of oxidation state does not occur in or near 
the middle of the transition series. 


An aqueous solution of a substance gives a white precipitate on treatment with dilute hydrochloric 
acid, which dissolves on heating. When hydrogen sulphide is passed through the hot acidic 
solution, a black precipitate is obtained. The substance is a: 


(A) Но; salt 


(B) _ Cu? salt 

(C) Ag’ salt 

(D) РЫ? salt 

Which of the following compounds does not liberate NH3 on heating? 
(A) (NH4):SO, 

(B) | (NH4j;CO; 

(C) NH4CI 

(D) NH,NO3 


For a certain reaction 

A — —5 Products, the іу, as a function of [А], is given as below: 
[A]o 0.1 0.025 

luo (min.) 2 100 50 

(А) The order is 2. 

(B) to would be 1004/10 min. for [A]o = 1 М. 

(C) The order is 1. 

(D) tij» would be 100 min. for [A]o = 1 M. 


Which of the following is not an ore of copper? 
(A) Azurite 

(B) Siderite 

(C) Cuprite 

(D) Malachite 


Which of the following pairs of ions is expected to show colour in aqueous solutions? 
(A) (а Сез 


(В) La?,Lu? 
(C) Ce”, Sm” 
(D) Lu?,Sm? 


would be: 


(A) 0.75 
(B) 1 
(C) 0.88 
(D 14 
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38. 


39. 


40. 


41. 


42. 


43. 


44. 


The RMS speed of the molecule of diatomic gas is U. When the temperature is doubled, the 
molecule dissociates into two atoms. The new RMS speed of the atom is: 


(А) 20 
(В) U 
(C) 20 
(D 40 


For a perfectly crystalline solid, Cp,m = aT’, where a is constant. If Cpm is 0.84 J K! mol” at 10 К, 
molar entropy at 10 K is: 
(A) | 0.42JK' mol” 


(B | 028JK'mol' 
(С) | 42JK' mol" 
(D  2.8JK' mol’ 


The ratio of number of с bond and л bond in Bithionol, which is added to soaps to impart 
antiseptic properties: 

26 

3 

13 

3 

19 

3 

22 

3 


How many grams of sulphuric acid is to be dissolved to prepare 200 mL aqueous solution having 
concentration of H3O* ions = 1 M at 25°C. 


(A) 4290 
(B 19.69 
(C) 989 
(D 0.9809 


Out of Си, Ni**, Со" and Mn*?, which ion is precipitated when H2S is passed through it in the 
presence of dilute HCI? 


(A) Ow 
(B) Ni? 
(С) «ӨС 
(D Ма”? 


CH, 


Both (A) and (B) 


100 mL of 0.05 M CuSO, (aq.) solution was electrolysed using inert electrodes by passing current 
till the pH of the resulting solution was 2. The solution after electrolysis was neutralized and then 
treated with excess КІ and formed 12 was titrated with 0.04 M Na2S203. Calculate the required 
volume (in mL) of NazS203. 

(A) 112.5 mL 


(B _ 100mL 
(C) | 125mL 
(D | 150mL 
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When an excess of a very dilute aqueous solution of KI is added to a very dilute aqueous solution 
of AgNO3, the colloidal particles of Ад! are associated with which of the following Helmholtz 
double layer 


(A) Аді: Agt} Г 


(B)  Agl:K': МО; 
(С)  Ag:F : К 
(0) Аді: NO; : Ag 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


46. 


47. 


Among the elements of lanthanoid series („Се —;, Lu), the total number of elements which 
have odd number of electrons in f-orbitals in their ground state configuration. 


Sucrolose is x times sweet in comparison to cane sugar while Aspartame is y time sweet in 


1 г: ЭС, 
comparison to cane sugar. The ratio — is: 
y 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX.XX). 


48. 


49. 


50. 


For first order gaseous reaction, logi9K when plotted against T gives a straight line with a slope 


of — 8000. Calculate the activation energy of the reaction (іп Kcal) (Take R = 2 cal k mol”) 


Calculate the concentration of Na2S205.5H;O solution in grams per litre, 10 mL of which just 


decolourised 15 mL of a iodine solution. 


A fuel cell develops an electrical potential from the combustion of butane at 1 bar at 298 K. 
C.H, (g) + 6.50, (g) — 4CO, (9) + 5H,O (2), 4,07 = –2746 kJ/mol 
What is E? of the cell (in volt)? 
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Mathematics PART - Ill 


SECTION - A 
(One Options Correct Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and 
(D), out of which ONLY ONE option is correct. 


51. 


52. 


53. 


54. 


55. 


Unit vector perpendicular to the vectors i-- 2j -k апа 21-31-К is 


1 ГЭЭС: 
(A) ғ (8! -8j-K) 
(B) (81-810) 
(С) gi 5i- 98 


(D) none of these 


For any three vectors à, b, (non-zero), (à -b)-| (b -6)x (6 -à)] is 


(A) 2\c| 

(B) 3lo - cl 
(с) 3b-c+al 
(D) zero 


The projection of the line segment Р(1, 2, 3) and О(-1, 4, 2) on the line having direction ratios 2, 
3, —6 is 


a i 
e 2 
© = 
о $ 


Image of the point P(3, 5, 7) in the plane 2x + y + z = O is 
(A) (9, -1, —1) 

(B) (-9, 1, -1) 

(C) (—9, -1 , 1) 

(О) none of these 


n 
The number of distinct terms in the expansion of (2x +3 | ,neNis 
X 


(A) 3n 
(B  3n«1 
(C) 2n 
(D 2п-1 
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58. 


59. 


60. 


61. 
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1 7 1 20-2 1 
THO uon 2n«1 "C 


, then a is 
4 
5 
6 
none of these 


Let a, B, y be distinct complex numbers such that Z c E = = =i, then à is 
-y 1-a 


A) œ 

B) œ 

(С) -o° 

(D) none of these 

The product of the real part of the roots of z^ — z = 5 — 5i is 
(A) -25 

(B) -6 

(C) -5 

(D) 25 


The probability that a man can hit a target is z, he tries 5 times. The probability that he will hit 


the target at least three times is 
291 
364 
371 
464 
471 
502 
459 
512 


Let E and F be two independent events such that P(E) > P(F). The probability that both E and F 
happened is 5 and the probability that neither E nor F happens is then 


3 4 
(B) Р(Е) = 1,Р(Е)= 1 

2 6 
(б. МИ pee 

2 8 
(D) none of these 

1+а 1 1 
If a, b, c are all different from zero апа | 1 1-0 1 |=0, then Заг is 
1 1 +c 
(A) abc 
1 
abc 


(———————————————————————————————— 
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62. 


63. 


64. 


65. 


66. 


67. 


68. 


(C) -a-b-c 


(D ч 
If, k € В“, then Det(Adj(.l4)) is 
(A) 3 

(В) X? 

(C) A 

(D) 


A and B are two given matrices such that the order of A is 3 x 4, if A'B and BA' are both defined, 
then 

(A) order of B’ is 3 x 4 

(B) order of B’A is 4 x 4 

(C) order of B'Ais3x З 

(D) B'A is not defined 


The sum of integral values of a for which the equation (x + о)(х + 1991) + 1 = 0 has integral roots 
is/are 

(A) 1989 

(B) 1997 

(C) 3982 

(D) none of these 


If for an A.P. а, а», аз, ..... ‚ ал; аз + аз + a5 = —12 апа аааз = 8, then a» + а + ag is 
(A) —12 

(B) —16 

(C) —18 

(D) -2 


The number of arrangements of the word ‘PARABOLA’ under the condition that consonants and 
vowels alternate is 


(A) 48 
(B) 24 

(C) 192 
(D) 216 


The number of ways in which can three people divide among themselves six identical apples, one 
orange, one lemon, one banana, one pear, one plum and one apricot is 


(A) °C, 

(B) (3)° 

(C) °С, х(3) 
(0) попе 


The mean of 10 numbers is 12.5, the mean of first six numbers is 15 and mean of last five is 10, 
then sixth number is 


(A) 15 
(B 12 
(C) 18 
(D 12.5 
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Standard deviation of the first 2n + 1 natural numbers is 


(A) pu 
(B) қыса +1) 
(С) ү 


The coefficients of З consecutive terms in the expansion of (1 + x)" are in the ratio 1 : 7 : 35, then 
value of 'n' is 
(A) 35 


none of these 


SECTION - B 
(Single digit integer type) 


This section contains 02 questions. The answer to each question is a single Digit integer ranging from 0 
to 9, both inclusive. 


71. 


72. 


0 
a+b+c+dis ‘n’ where (n — 15) is 


2 1 b 
Let A -| j be a matrix such that A” = É Д , then the number of factors of 


The equation x^ + bx + с = 0 has distinct roots. If 2 is subtracted from each root, then the result is 
the reciprocal of original root, then b? + c? is 


SECTION - C 
(Numerical Answer Type) 


This section contains 03 questions. The answer to each question is a NUMERICAL VALUE. For each 
question, enter the correct numerical value (in decimal notation, truncated/rounded-off to the second 
decimal place; e.g. XXXXX. XX). 


73. 


74. 


75. 


At a dance function there are 12 boys and 15 girls. The number of ways іп which they can form 


four couples consisting of different genders is N, then 28 is 


If z is any complex number satisfying |2 — 4 — 3i| = 2 in argand plane. The maximum and 


424 : a+ : 
minimum values of |z| are о and В respectively, then зар is 


A purse contains 4 copper and 3 silver coins & another purse contains 6 copper & 2 silver coins. 


One coin is drawn from any one of these purses. The probability that it is a copper coin is Л (a, В 


is 


€ N & are coprime), then a 
В+18 
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Physics PART -I 


SECTION- A 


1. D 
Sol. Using Snell's law: 


sini ыы i = 30° 


2R 
sini=psinr 
: 1 
БбЇйГ---- 
242 
2. С 
Sol. 19:98 = 4.65КО 
2x10? 
3. D 
2-2 
Sol. F= [208270 Ө sind 
с 
5-20 2 
РОБ Шиш ? sino[as = 251 9 Ө ҢІ сіпб 
с 
2 
_ "М үү сов20) 
с 
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4. A 

Sol. y(x, t= to) = A cos kx 
г. у(х, t) = A cos k[x + v(t — to)] 
y(x, t) = A cos [kx + ot — oto)] 
at t = 2to 
у(х, t= 2) = A cos [kx + 0) 
у(х, t = 24%) = A cos [kx + 2nfto] 


5. A 
So. A—*>B—%>C 
dN 


Na _ 42 = ANa 


= =1 
М M Жи 


=> 


6. A 
Sol. impulse momentum theorem 
pvv,AAt = ApAAt 
=> Ap = руі 
Also Ар.(2г)/ = o.(2t)/ 
= Apr = ot 
> pvwQrz ot 
ot 
Уүе--- 
pvr 
7 B 


Sol. IQ] = 0.00394 x 931.5 = 3.67 MeV 
threshold Kinetic energy 


= т ан 0 rap aet uev 
m» My 


8. B 
Sol. If mirror rotates by angle Ө image of object M2 
rotates by angle 20. 


9. B 
Sol. Optical path = u geometrical path 
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10. 


Sol. 


Sol. 


14. 


Sol. 


15 


Sol. 


16 


Sol. 


3 AITS-PT-III-PCM(Sol.)-JEE(Main)/20 


A 
| h 
NamK 
ke ПЭО аид A 
75 
For the first maxima 
2dsin0 = X 
> біп Ө = ae шык = 0.023 
2d 2x30 
B 
The direction of (Е xB ) gives the direction of propagation of wave 
ixjok 
A 
o*xT _ GT 
Х 
С 
TIR will take place 
C 
3 _1 _ (0.5) 
2v, o -20 
2229-2009 
Cee RUE 
f 2\20 30 
f 4x20x30 48cm 
50 
B 
Total angular dispersion = (u, = u, )А - (u, = ША’ 2 0 
C 
In equilibrium 


сад = ра ход 
са 
р 
The work done by the applied force, 


Xo = 
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а-х, 


АМ/ = | Fox = | pa?xgdx 
0 


17. A 
Sol. Using conservation of energy, K — Әмт -0 
к дМт _ k -(GMm)_ 
r r 
GMm = 2 x10'8 
2 
m = oka 
2MG 
18. B 
Sol. t= T (21-24) = um 9) 
2т, T 
$ = tan“! ЭХ айр 
27X 2л.2 
ф = л/4 
t = 4х — = Зл sec 
19. C 
Sol. AP = a 
r 
2 P =P, +pgH+ 2L 
r 
20. D 
Sol. Bernoulli’s theorem 
SECTION - B 
21. 1 


Sol. та = – "х asino 


A € ——— M €—M e —áÀ € HM M M M ———— e E Ó M 
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22 


Sol. 


23 


Sol. 


24. 


Sol. 


25. 


Sol. 


т=з fb 1д9 © еве 


gsino 10x 
2 


Time spent on the inclined track is ty = > - = = 5n sec 
4 
L? = [M?T?]* [LT ? [M] 
-a+y=0 
-2a -p-0 
За + В = 2 
а= 2, В = 4, ү= 2 
SECTION - C 
00062.50 
sin $ = р sin В 
cos В = u/2= 5/8 (since ф/2 = p) 
-. 100cosp = 100 x 5 = 62.50 
00015.00 
Ap = mg,- mg. 
A 4A 

3mg 
> pal = ——- 

4A 
Nu SN = - XTXTU. — 42088 

4Ар/  4x2.5x10 x 2x10? x1 
00000.02 
5 
м. АР _ 99x10" оо 
V| В 495x108 
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Chemistry PART - II 
SECTION- A 

26. B 

Sol. Balanced reaction is 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


2CrO, +3H,SO, — Cr, (ЗО, ), +3H,O+ о, 


So, 1 mole CrOs liberates Т moles of О». 


It is a redox reaction because oxidation number of Cr decreases and oxidation number of O 
25. 


RN Pa 
км 


А 
Initial weight of Н,О(/)-18 g 


PV 
nuo(9) = RT 


24.63 x76 
_\ 760 

0.0821» 300 
0.01x18 


% wt. of Н:О vapourised = TUS x 100 


- 0.01 mole 


= 1% 
С 
к Ех 1000 

2 M 

or An = uP т 1000 [к = specific conductance, р = specific resistance] 


р 
1000 


ху 


or А = 


т 


А 

NaCl is non-volatile but СН-ОН is volatile. So, these solutions would have different boiling points. 
Raoult's law can not be applied to CH3OH solution since it does not form an ideal solution with 
НО. 


D 
Electrophoresis means movement of colloidal particles (particles of dispersed phase) under the 
influence of electric field. 
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31 


Sol 1 


32 


Sol А 


33. 


Sol. 


34. 


Sol. 
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Stronger the inter-atomic interaction, higher the enthalpy of atomization. 

Сг" has half-filled valence shell electronic configuration (3d°), so it has higher second 
ionization energy. Similarly, Cu* has completely filed valence shell electronic 
configuration За `, so it has higher second ionization energy. 


Sum of first two ionization energies (IE; IE?) of Ni(II) is less than that of РКІ), while sum 
of first four ionization energies (IE; + ІЕ + IE; + IE4) of Pt (IV) is less than that of Ni(IV). 


Occurs in the middle, e.g. Mn has +7 oxidation state. 


White precipitates of Hg»Cl» and AgCI are water insoluble (even in hot water). Copper salts do not 
give white precipitate with dilute HCl as CuCl. is water soluble (at room temperature) 


Pb”? +26 —— PbCI, 


white precipitate 
soluble in hot water 


Pb? + S? ——PbS 


D 


(Black) 


NH,NO, —5N,O + 2H,O 


B 


ly, oc [A] 


1-n 
0 


100 oc (0.1) " 
50 = (0.025) ^ 
On dividing 

2 = 41" 


Lm 


100 


(5 


he =1 004/10 minutes. 


€ — € ——M HÀ M жеке M M ————— Hi e MÀ — 
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35. B 

Sol. Siderite is an ore of iron (ҒеСО;). 

36. C 

Sol. Colour is attributed to the presence of unpaired f-electrons. 


Ce” =4f', Sm” = 4[° 
La” 24[5 bu аг" 


37. 
PV PV РМ 
Sol. 
“nRT Woor “Вт “авт 
M 
P 8.314 x10^ x18x10? _ 18x10 
0.8x8.314 x 300 300 x 0.8 
Z- 2 =0.75 
4 
38. C 
Sol. U= SI 
M 
Let new rms speed be Ub. 
3Rx2T 3RT 
U, = M =2x M 
2 
nu, uU 
39. B 
Sol. Сьһ= ат? 
a = Сет = шш = 0.84х107 
T' (10) 
10K 
C 
Зүс Pm dT 
OK T 
10K 3 10K 
5 „= [5 ar at 1 ат?.ат 
= 3 = 3 
S. -Sfo -0|-2х10 
-3 3 
сүйн 0.84 x10 x10 _ 0.28 
3 
40. B 
Sol. Cl OH HO Cl 
5 
СІ СІ 
Bithionol 
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There are 26 c bonds and бл bonds. So, ratio is = = = 
41. С 


Sol. Іп order to get Шой = 1M, H,SO, concentration should be = 0.5 М. 


5 W (in g) 
(Н;5О,) ~ Molar mass x V in L 
05— W (їп g) 

98 x 0.2 


Wt. of Н:50О, = 9.8 9 


42. 
Sol. Си? is member of Il group cations while Ni**, Со“? and Мп? are members of IV group cations. 
When Н:5 is passed in presence of dilute НСІ, only II group cation (Cu*”) is precipitated. 


43. A 
Sol. Following reactions are responsible for the depletion of ozone layer 


NO +0, —>NO, +O, 


CFCk—"s CRCIAG 
Cl’ +O, —> CIO’ +0, 


CIO’ +O—>Ck O, 
CH, is not responsible for ozone layer depletion. 


44. A 
Sol. [H] =102 
m moles of Н 210? х 100 = 1 


During electrolysis, following reactions take place. 
At cathode 


Си? (aq.) + 2e ——>Cu(s) 
At anode 
H,0(/) 950, (g)+ 2H’ (aq.) + 2e 


From above reactions, it is clear that for 1 m mole of H* produced at anode, 0.5 m mole of Си“? is 
reduced at cathode. 
Initial m mole of Си? = 100 mL x 0.05 
- 5m mole 
After electrolysis 
Си” remaining in solution = 5 — 0.5 = 4.5 m moles 


2Cu* + 4[ —— Ou, +1, 
So, according to above reaction 


4.5 m mole Си" will liberate “2 m moles of 12. 
|, + 2Na,S,0, ——>Na,S,0O, + 2Nal 


4. 
According to above reaction = m moles of 12 requires 4.5 m moles of Маг5:Оз. 
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45. 


Sol. 


46 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


_ mmoles 
V in mL 
V (in йе ese 
0.0 4 
V=112.5 mL 


C 


Excess of КІ is added, | ions are adsorbed on Agl forming a fixed layer and give — ve charge on 
colloid particles. It then attracts K* ions from the medium forming second diffused (mobile) layer. 


SECTION - B 
8 
Total 8 f-Block elements in 4f-series have odd electrons in f-orbitals in their ground state 
configuration. 
ss C, вә Pr, РІ, «Еш, 64GA, ТЇ, Но, Tm 


6 
Sucrolose is 600 times sweet in comparison to cane sugar and Aspartame is 100 times sweet in 
comparison to cane sugar. 
x 600 
So, — = — 
y 100 
=6 
SECTION- C 
00036.85 
Ea 
log,, K =log,, A – 
9% 910" 7 2:303RT 
Ea 
2.303R 
Ea 


-8000------- 

2.303х2 
Еа = 8000 x 2 x 2.303 = 36 848 calorie 
Ea = 36.85 Kcal 


Slope -- 


00018.60 
23а,5,0, +l, ——эМа,5,0, + 2Nal 
n-factor of lə = 2 


Therefore, number of m moles of l2 = 15 х M = 18: 
40 40 
15 15. | 
Number of m moles of Ма,5,О, = ADS 2= 20 іп 10 mL solution. 


Weight of Ма,5,О,.5Н,О(іп g) in 10 mL solution = 55,102 x 248 =0.186 g 
Therefore, concentration of Ма25:Оз.5Н:О = 18.6 (in g/L) 


00001.09 
AG? = ПРЕ 
-2746 1000 _ 


(2) 


cell = RR = 1.09 V 
-26 x 96500 
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Mathematics PART - Ill 
SECTION - A 

51. A 

Sol. Vector (V) = ab -1-151-31-8) 


laxb] 35 


Б2. р 
So. (a-b)-[(6-é)x(¢-a)] = [a b c]-[b c а|-0 


53. C 
| іы Boe 3 6 8 
Sol. Required projection is 1-1 4-2 2-3)- 
quired projection i = ж ) = ) 7 


54. C 

Sol. D.R. of normal = (2, 1, 1). Let, Q be the image of point P in the plane and PQ meet in R 
R=(2r+3,r+5,r+/7), г. 22r 3 «re 5«r« 720, .r=-3 
2. Using section formula О = (-9, -1, 1) 


55. D 
Sol. The number of terms is same as (1 + x + x5)" which is 2n + 1 
56. B 
2n+2 
Sol. 1 1 o С 22041 1 


+ x 
pulos nae S i sm 2n4 1 ue 


5. С 
So. а= №1 – В) = А-АА – Ас) 
Also, (1 + AB =A- + А2, (1 + 33)y = А – А2 + 2° 
(14 АЗ)а = (142382 (1 + Ay, 322 21, 1.2 21, 7, о? 


58. В 
Sol. Roots are 3 —i and —2 +i, г. product is —6 
59. D 
3 1 
Sol =—,q=—,n=5 
4 9 4 
3 2 4 5 
Probability = 0,3) B + ЛЕ) р СН zo 
4/ \4 4 4 4 512 
60. A 
Sol. Р(Е ^ F) = P(E)-P(F) = z Р(Е'ЛЕ)= 7, (1-Р(Е))(1-Р(Е))= 5 
61. О 
Sol. C, > C, — C5, C2 > С – Сз, open by R4, ab + abc + ac + bc = 0 
1 1 1 
.—+—+—=-] 
abc 
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6. B 
So. (|А404,)|-227- 


63. B 
Sol Order of B' > 4 x 3, order of B'A > (4 x 3) x (3 х 4) > 4x4 


64. С 

So. (х+а)= 1 апах + 1999 = —1 > а = 1993 
x+ a =—1 and x + 1991 = 1, a = 1989 
Sum = 1993 + 1989 


65. D 

Sol. Let term be a — 2d, а-а, a, a + d, a + 2d 
<. 3a = -12 > a = —4, (a – 2a) (a – d)(a) = 8 
. d=-3 
гах + a4 + а = -21 


66. C 

Sol. Required value is 2x|4x 4 — 192 
67. D 

Sol. | Number of ways is °C, x (3)? 

68. A 


10 6 10 
Sol. Let numbers be aj, à», ....., ао. Уа 2125, Уа 290, Уа =50 
iz ы i-6 


69. C 
2n 
Sol. x-1*2*3* m a ee СИЕ А 1 куат) п) = ee) 
2n+1 2n+1 20 3 
giu n(n+1) 
| 3 
70. C 
Sol. , "С,:"С:"С»=1:7:35 
ТЕ! Эм рг талдаа лог 
n-r 7 п-(1+г) 5 
7 П = 23 
SECTION – В 
71. 7 
22 2 22 210 10 _ 910 
So.  A?- Ў ‚ A? = na+b+c+d=2'.3" 
о 3° 0 2% 


г. Number of factors = 2 x 11 = 22 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


Sol. 


73. 


Sol. 


74 


Sol. 


75. 


Sol. 
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5 


Let r; and rə be the roots -2-1 51221-1 = 0 4. Б 407% =5 


SECTION - C 


16216.20 
120, х!5С„ х|4 


10 -16216.20 


00002.50 
I(x —4) + у – 3)| = 2 ; centre = (4, 3), radius = 2 
л a=7andp=3 


00000.50 
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Physics PART- А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In the diagram, the variation of coefficient of friction of the surface is shown. The external force F 
applied on board is equal to 2uMg. Now the board is gently pulled so it starts moving. The 
variation of acceleration of board with respect to displacement has been shown. The ratio tan 04: 
tan 05: tan Өз is 


F a 
smoother хоо! 
B C D 


i«— |>] —— | —» 
Coefficient of friction for 
Ato B= Зр, Bto C=2u, Cto D= u 


(A) (B) 


3:2:1 3:4: 
(С)3:4:5 (б) 1 


1 
:2:3 


In terms of the basic units of mass M, length L, time T and charge Q, the dimensions of magnetic 
permeability of vacuum цо are 

(A) [MLQ 7] (B) [MLT Q7] 

(C) Штат") (0) [LT Q] 


A thin massless rod of length 27 has equal point masses m attached at its 


ends as shown in the figure. The rod is rotating about an axis passing 
through its centre and making angle 0 with it. The magnitude of net torque 
about O is 


(А) 2m/?c? ѕіпӨсоѕ0 (В) 2т/202 sino 
(С) 2т/2о sin? Ө (D) 2т/22 cos? Ө 


A rain drop falling vertically under gravity gathers moisture from the atmosphere at a rate given by 


п =kt?, where m is the instantaneous mass, t is time and k is a constant. The equation of 


motion of the rain drop is me PLA = mg 
dt dt 


If the drop starts falling at t = 0, with zero initall velocity and initial mass то(то = 2 gm, k = 12 
gm/s? and g = 1000 cm/s°), the velocity v of the drop after one second is 

(A) 250 cm/s (B) 500 cm/s 

(C) 750 cm/s (D) 1000 cm/s 
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x? 


A particle is released at x = 1 in a force field F(x) = 2-5. X, х > 0. Which one of the following 
statement is FALSE? 

(A) F(x) is conservative 

(B) The angular momentum of the particle about the origin is constant 

(C) The particle moves towards x = /2 

(D) The particle moves towards the origin 


A small mass M, is given an initial velocity vo, and it M 29, 

slides from A to B via two possible paths; either down А ^ = 
the shallow dip X or over the hump Y, both of which are 

the same shape but inverted. Friction is to be ignored. 

Along which path does the mass take the shortest time M v 

to slide from A to B? A ps Y B 
(A) Via X (B) Via Y 

(C) You cannot say (D) Same time taken 


The graph below represents the kinetic energy, gravitational potential energy, and total energy of 
a moving block. Which best describes the motion of the block? 


Key 


gat 1 Kinetic energy 


Gravitational potential energy 


eU D m Total energy 


Distance moved 

(A) Sliding down an incline with constant friction 
(B) Falling at a constant velocity 

(C) Acceleration on a flat horizontal surface 

(D) Falling freely under gravity 


A ball of mass m is attached to the end of a thread fastened to the top of a 
vertical rod which is fitted to a horizontally revolving round table as shown. If 
the thread forms an angle a with the vertical, the angular velocity о of table is 


g r 
^ Ү/сова (B) \gtana 

gtana gtana 
(© Vr+ésina D) Vor 


In the figure shown, pulley and spring are ideal. If k is spring constant of 
spring, the potential energy stored in it at equilibrium is (m, > тә) 


2m,2g2 2m,29 
A 1 B 2 
д) 2 (в) 27% 
(С) (m, + т,)2д? (0) 1 (m, -т,)707 
k 2 k 
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Нені ; ; A 
10. A rod of mass m and length / is hinged at one of its end A as shown in the ЖЖ” 
figure. А force F is applied at a distance ‘x’ from A. The acceleration of centre 


of mass ‘a’ varies with ‘x’ as х 
Е--» 
(A) a (B) a 
x x 
(C) a (D) a 
x x 
11. A smooth rod OP is fixed vertically. A disc of mass m and radius R 


is rolling without slipping on a rough horizontal surface as shown. 
Velocity of centre of mass of disc is vo. A rod AB of length L is 
connected with disc at A, Н/2 distance vertically up from centre of 
disc with pin joint (about which it can rotate freely), other end of the 
rod is attached to a small smooth ring B, which can move freely 
over rod OP. At an instant rod AB makes an angle 60° with the шунан 
vertical. The velocity of ring on the vertical rod at this instant is 


343 3 
(A) Vo (В) 57 
V 
С D) 2 
(C) Vo (0) = 
12. The police is chasing a thief and both move on same straight м(т/ѕ) 


road. After passing a particular point, their velocity v vary with 
time t as shown in the figure. When will the police catch the thief? 


(A) 90 sec (B) 80 sec 
(C) 60 sec (D) 120 sec | 
зо 40 t(s) 

13. Last mango in the mango tree is located at 30 m horizontal and 40 m vertical from a boy. The 

speed and angle with horizontal with which the boy should throw a stone so as to hit the last 

mango? 

(A) 50 m/s, tan" (2) (В) 30 m/s, tan" (3) 

(C) 30 m/s, tan" (2) (D) 20 m/s, tan (3) 
14. A plate bent at right angles along its centre line, is placed onto a horizontal 


fixed cylinder of radius R as shown. The minimum co-efficient of friction 
between the cylinder and the plate so that plate does not slip off the cylinder 
will be (Assume mass of plate and cylinder to be same) 


(В) J2 Side view 


=] (D) 1- 


A 
> 
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Two sectors made of same material and same radius R but angle 120? 


and 60? are arranged as shown with centre as origin. Find the location of 
centre of mass? 


(A) 1a (B) i 
(C) аса (0) шон 


Two object of the same mass slide down on two different 
smooth fixed incline plane of same height but of different 
angles. When they reach the bottom then |, and lə are the 
impulse of the weight of first and second object. Choose the 
correct option. 


(A) d sina, (B) Lh sino, 
l sinas l sino, 
су! tana p) 1 _ fanaz 
l tana, l; tana, 


The instantaneous velocity of a body moving in a straight line 
changes with time as shown in the figure. Choose the correct 
average velocity versus time depicting the same motion? 
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18. 


19. 


20. 


A cylinder of mass M and radius R is resting on two corner 
edges A and B as shown in the figure. The normal reaction 
at the edges A and B are: (Neglect friction) 


(A) №, = V2Ne (B) № = V2Nq 
M 2/3M 
(C) Na -—9 (D) М, = 27379 
2 5 
A square laminar sheet with side a and mass M, has mass per y 


unit area given by o(x) = og [1-2]. Moment of inertia of the +a/2 
a 


sheet about y axis is (a,0) 
Ma? Ma? x 
(A) EN (B) E 
-а/2 
Ма? Ма? 
Сб). D) —— 
(C) 5 (D) 1 


A spring is compressed between two toy carts of masses m, and ms. When the toy carts are 
released, the spring exerts on each toy cart equal and opposite forces for the same time t. If the 
coefficients of friction u between the ground and the toy carts are equal, then the displacements 
of the toy carts are in the ratio 


(A) 22-22 (B) 25-21 
55 Mm 55 m» 
2 2 
one "ыш 
52 m, 52 m» 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


A shell if fired at an angle 0 with horizontal up a plane inclined at an angle e The value of 0 for 


maximum range is A Fid the value of k. 


Two blocks A and B 1 kg and 2 kg respectively are kept on a turn 
table 1 m away from axis уу” as shown in the figure. Consider u = 
0.5 between all contact surfaces and pulley to be massless and 
frictionless. The angular speed of the turn table for which the blocks 


just begin to slide is /5k . Find к. (Take g = 10 m/s?) 
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27. 


28. 


29. 


30. 
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Two objects of masses m and 2m are moving at speeds of v and v / 2, respectively. After 
undergoing a completely inelastic collision, they move together with a speed of v/ 3. The angle 
between the initial velocity of the two objects is K°. Find the value of k. 


If there is a positive error of 50% in the measurement of velocity of a body, then the error in the 
measurement of kinetic energy is k%. Find the value of k. 


The motion of a point A on the rim of a wheel rolling uniformly along a horizontal path has the 
form 

x = 2(5t - sin 5t) 

y = 2(1 – cos 5t) 

The distance which it traverses between two successive contacts with the roadbed is k meter. 
Find the value of k. 


Three identical equilateral prisms A, B and C are arranged 

as shown in the figure. Mass of each prism is М = 4/3 kg. f а. 
Two horizontal forces of equal magnitude (F) are applied on F 
A and C as shown in the figure. Find the minimum value of 

F in newton so that A and C loose contact with the floor. 
(Ignore friction and take g = 10 m/s?) 


A modern machine gun fires 3600 bullets per minute with 600 km/hr. If each bullet weights 200 


gm then the power of the gun is 59 kilowatt. Find the value of m. 


A solid cylinder rolls down an incline plane of angle 0. The least value of coefficient of friction so 


that the cylinder rolls without slipping is шан Find the value of К. 


Two blocks of masses 2 kg and 3 kg are placed on a plank. An jin 
external force of 10 N is acting on 2 kg block and the whole system = 
including the plank is moving vertically up with a constant acceleration 1а, 


ao = 2 m/s’. The normal reaction force between the 3 kg block and Ез 2 
Plank is a М. Find the value of 107 (g = 10 m/s?) 


A smooth cylindrical glass lies on the ground. A small particle of mass 
m lies on the bottom surface touching circumference as shown in the 
figure. The minimum value of Vo (along the circumference) such that 


particle just reaches at the top of glass is коп . Find the value of К. 
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Chemistry PART - B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


The CORRECT order of electron gain enthalpy of B, Be, N and C is (consider magnitude only) 


(A)Be<B<C<N 

(В) Be<N<B<C 

(C)N<Be<C<B 

(0) М<С<В<Ве 

Which of the following properties is INCORRECTLY matched? 
(А) F, > СІ; > Br, >I, (Oxidising character) 

(B) K>Mg>Al>B (Metallic character ) 

(C) C>Be>B>Li (1° lonisation enthalpy | 

(D) Li » Na » K » Rb (Chemical reactivity) 


The minimum uncertainty in the velocity of a particle of mass 1.1x10 ?5 kg will be if its 
uncertainty in position is 3 х 10777 cm (h = 6.62x10 ?* Js). 

(A) 1.6 x109 те”! 
(В) 2.6 x10? ms 
(С) 3.6 x10? ms 
(D) 1.6x10? ms" 


The coefficients of ВаСгО,, КІ, CrCl and KCI in the balanced equation of the following reaction 
are respectively 


BaCrO, «KI + HCI —— Васі, +1, + KCI + CrCl, + Н,О 


BaCrO, KI CrCl, KCI 
(A) 2 6 2 6 
(B) 6 2 6 6 
(C) 2 2 6 6 
(D) 6 6 2 2 


At a given temperature, the rate constant for the decomposition of HI on a metal surface is 
0.06 Ms" 


2HI(g) —>H, (g) +l, (g) 
The time taken for the concentration of HI to fall from 1.50 M to 0.30 M is 
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The increasing order of bond angles іп OF,, OCl;, CIO; and Н,О is....... 
(A) OF, <Н,О < OCI, < СО, 
(B) НО < E;O < Cl,O < CIO; 
(C) OF, < CIO < H;O < CIO; 
(D) ClO, < CLO < OF, < HO 


ме СУ МУ ХУ 


Consider the following reactions in equilibrium 
М, +3H, ——2NH, (K,) 


N, + O, == 2NO (K,) 


н. +50, ===но (K) 
Then the equilibrium constant for the reaction 
2NH, + 50, s= 2NO + 3H,O 
(All the above reactions are in homogeneous equilibrium) 
(ay es 
KK? 
К, 
KK 
К, 
KK, 
К, 


(В) 
(C) 


(D) 


The pH of pure water at 25°C and 35°C are 7 and 6 respectively. The heat of formation of 
Н“ (ag) and ОН” (aq) ions іп Kcalmol” is 


A hypothetical small particle of mass ‘m’ moves in such a way that its potential energy = -уткг“. 


Where k is a constant and г is its distance from the nucleus (origin). Assuming Bohr's model г is 
directly proportional to 


(A) п? 
(В) п 

(C) vn 
(D) Уп 
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40. Consider the reaction in equilibrium 
SnO, (s) «2H, (g) == 2H,O(g) + Sn(/) 


at 300 K, the equilibrium mixture was found to contain 40% by volume of Н, (g). The Kp for the 
reaction is 


41. The three reactions are given below 
А (g)48 (g) === C (9) + D(g) (I) 


A(g)===C(g) + D(g) ... (II) 


A (g) * B(g) —2 (9) ... (III) 


Which of the following statement is INCORRECT? 

(A) Increase in pressure shifts the equilibrium (11)" to the left 

(B) Decrease in volume shifts the (III) equilibrium to right 

(C) Addition of He at constant volume shifts the (11) equilibrium to left 
(D) Addition of He at constant pressure shifts the (III) equilibrium to left 


42. At high temperature and at a pressure of around 2 atm, nitrogen gas is bubbled over calcium 
carbide, the major product obtained is 
(A) Calcium cyanide 
(B) Calcium cyanamide 
(C) Calcium nitride 
(D) Calcium 


43. Which of the following statement is NOT correct? 
(A) Stability of peroxides and superoxides of alkali metals increases with increase in the size of 
metal ion. 
(B) Sodium hydroxide does not absorb water from atmosphere. 
(C) Lithium fluoride is less soluble in water due to its high lattice enthalpy. 
(D) Caesium iodide is less soluble in water due to low hydration enthalpy. 


44. In solid state, beryllium chloride has 
(A) Three centre-four electron bonds. 
(B) Three centre-three electron bonds. 
(C) Two centre-three electron bonds. 
(D) Two centre-two electron bonds. 


45. Consider the following silicates 
l. Pyro silicates Il. Cyclic silicates 
11. Double chain silicates IV. Single chain silicates 
V. 3D-silicates VI. Sheet silicates 
The silicates in which only two corners per tetrahedron are shared 
(A) 1, 11, IV 
(B) IV, VI 
(С) 1, VI 
(D) Il, IV 
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Select the CORRECT sequence of geometry of the given molecules/ions 
Borazon, Borazole, BO; ,АЬСЬ 


(A) Non planar, non planar, non planar, planar 
(B) Planar, planar, non planar, non planar 
(C) Non planar, non planar, non planar, planar 
(D) Non planar, planar, planar, non planar 


Consider the following species 


МО,, МО,, NO,,NO, 
Select the INCORRECT statement for the above molecule/ions? 
(A) NO, is paramagnetic 


(B) NO, is linear, NO, is bent having bond angle more than 120° 


(C) NO, has bond order 1.33 
(D) NO, has bond angle more than 120° 


Consider the compounds LiH, NaH, Li,CO, and Na,CO,. Select the compound (s) which 
decomposes on heating around 400 — 500°C. 

(A) ЦН, Li,CO, 

(В) NaH, Ма,СО, 

(C) LiH, NaH 

(D) NaH, Li,CO, 

Which of the following statement(s) is(are) NOT correct? 

l. Bond length order is Н, = Н; > H;. 

Il. O$;,NO,N; have bond order 2.5. 

Il. Bond order varies from 0 to 4. 

IV. In NO; and BO; the bond order is same between central atom and side atom. 


Select the INCORRECT statement regarding Diborane (B2He) 

(A) Maximum 6 H-atoms lie in a plane 

(B) Maximum 6 atoms lie in a plane 

(C) There is hindered rotation between two boron atoms 

(D) Terminal H — B — H bond angle is greater than bridge H — B — H bond angle 


SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


A sample of solid AgCI was treated with 5.00 mL of 1.5 M NaCO; solution to give АдгСОз. Тһе 
remaining СГ ion concentration was found to be 0.0026 g L”. The solubility product of AgCI is 


given by x x 107. Then the value of (x + y) is......... (Rounded off to nearest integer). 
(Ksp; of Ag,CO, 282x107) 
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52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


A tiny particle moving with a velocity се times the velocity of light. If uncertainty in the position 


is 595107 m, then the minimum uncertainty in kinetic energy is x x 1077 J, then the value of 


Potassium permanganate reacts with sulfur dioxide in acidic medium to produce a product 
containing bisulphate ion(s) and same other product(s). The sum total of coefficients of potassium 
permanganate and the product containing bisulphate ions in the balanced equation is....... 


For a reaction which following first order kinetics the half life is 693 s and the values of pre 
exponential factor and activation energy are 4 x 10? Hz and 98.6 kJ mol” respectively, then the 
temperature in Kelvin when half life is 693 s, is...... (log2 = 0.30) 


An equilibrium mixture at 300 K contains М.О, and NO, at 0.28 and 1.1 atm respectively. If the 


volume of container get doubled, the equilibrium pressure of NO, (g) is x x10? atm, then the 
value of x is......... 


Total number of species having used all three P-orbitals for hybridisation of central atom and are 
non-polar also is..... 


XeO,F,, SnCl,, ІБ, 5, XeO,, [XeF; ] , SO, 


The number of correct order(s) in the following is........ 
1. СН, < CCl, < CF, (Electronegativity of carbon) 
Ма” «K* «S^ < бе (lonic radius order) 

LiF » NaF » KF » RbF (Lattice energy order) 

Li* <Mg** < АР" (Hydration energy order) 

Cl, > F, > Br; >l, (Bond energy order) 


ов ом 


Но 
Ма,О, (се coid) P+Q 


H,O| (Room temperature) 
P«RT 


і5...... 


M, +M 
If molar mass of (О) and (R) are М; and M; respectively then the value of (ам) 


A 1.025 g sample containing a weak acid НА (MW = 82) is dissolved іп 60 mL of water апа 
titrated with 0.25 M NaOH. When half of the acid was neutralized, the pH was found to be 5.0 and 
at the equivalence point the pH is 9.0. The mass percent of weak acid HX in the sample is....... %, 


The pH of the resultant solution of 25 mL of 0.1 М HCI, 50 mL of 0.2 М HNO; and 25 mL of 0.1 M 
NaOH is...... 
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Mathematics PART- C 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. Let f be a differentiable function satisfying f(x -p+1)f (p)dp = x* + x* v x e [-2, >), then value of 
0 


2 


f (f(x) +1(х))ах is 


.. 1- (cos2xcos4xcos6xcos8xcos10x)^ 
62. Let P - lim 5 
x0 (tan* x) 

(A) 66 (B) 33 

(C) 22 (D) 11 


, then the value of 6 is 


n n 
63. IfA= lim | а апа В = lim DX EU then value of 2A « B is 
ГА no n fal n 


поо n 


(A) ee (B) = 
T T 
-1 T 
py vm D) 7-1 
с) = (0) 5 
64. Let f(x) = ! z^ X е (0, 1), then which of the following is INCORRECT ? 
sin’ x- (x - a) 
(A) f(x) is always increasing in (0, 1) (B) f(x) is always decreasing in (0, 1) 
(C) f(x) is increasing if a е (2, 3) (D) f(x) is decreasing if a е (2, 3) 


1 1 1 1 
65. lf A= [(1 — х2023.) 2022 ах апа B= ІС - 2022 \ 2023 dx , then find the value of 
0 0 


АЗ -B° A' +В*° \. 
B? + B7 IS 


(A) 0 (B) 1 
(C) 2 (D) none of these 


2 2 
66. The exhaustive set of domain of the function f(x) = sgn кн + Б] ‚ (where [.] 


X «X43 х2-х-4 
is О.Е.) is 
(А) (~~, 0) (в) (5) 
1 
(C) ES (D) (-, «) 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 


If the area bounded between the curves y = tanx, y = sinx, x = 0 and x = л is A, the A is equal to 


1 1 1 
(А) 202%-5 (B) сп? 


(С) -- (D) none of these 


Let f(x) be a function, such that f(x) = x + sinx and |, = 0) х)ах, 1, EU x)dx and 1, Jet dx, 
then which of the following is true ? 


(A) ly >lo> 1з (B) la > lo» li 
(C) h 55415 (D) 13> h >l 


If f(x) = ІШІ dt and g(x) = [(int)dt, then area bounded between the curve y = f'(x) and 
0 0 
b 


y = g'(x) between x = 1 tox = eis 
(A) e-3 (B) 3 
(C) e (D 3-e 
Let L; = lim sec! x, L, = lim sec" x, then the value of js 1а 
X00 X—-—o0 24 
т 
А B) — 
(A) т (B) - 
т 
С) = D) 0 
(С) 1 (D) 
12 X 
іт У; is equal to 
xoi 82 1 n(n + 1)? + 3(2n+1)x+9 
11 3 
A) — B 2 
(А) 60 B) 46 
13 9 
С) — Ву 
(С) 54 (р) 44 


Water is being filled at the rate of 100 litre/min іп a conical vessel (vertex downwards) with axis 
vertical. Its semi vertical angle is tan" (5) The rate (in square meter per minute) at which the 


wet curved surface area of the tank is increasing, when the depth of water in tank is 3 meters is 


a) = B = 

©) 5 (0) 2 

The area of the region bounded by A = (х, y) : х2 - 4 < y < min(2x + 11, 9, 12 — 6x} is 
(А) 37 (в) 22 

с) = (о) 22 
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75. 


76. 


77. 


78. 


79. 


80. 
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t 
Let f(t)- Ге“ : „ | dx, then f(1) + f'(1) is equal to 
0 (х* +2x? +2) 

Зе 1 те 1 
ies ву; mE 
(^) 1 4 (B) 50 4 

7e 1 2е 1 
С) ---- Dj. 222 
©) 50 2 (D) 5 2 


lim (“ке 43x? +тх +2 - /х* + Oe -mé«3x-p) -4thenk «nis equal to 


(A) 3 (B) 7 
(C) 5 (D) 0 

ven 3 oi 2022 ‚2 

X sin X ; 

If l= І метте не dx is equal to 

0 

2 
(A) > (B) 2 
(С) л? (0) 0 


Бу = адыш passes through the point (3, 2) апа 
x x-y 


If the solution curve of the differential equation dm 


(p + 2, 3), p > 0, then 


(А) 2tan^ B = log, (p? +1) (B) tan” B = log, (p? +1) 
р р 
(С) САГС (D) zian (1) ор, РГ) 


тіп (х-6),х2) -4<х<0 
Let f : [-4, 2] > R be given as f(x) = 
тах /х, х2 0<х<2 


If the area bounded by y = f(x) and x-axis іп A then the value of 3A is equal to 


(A) 19 (B) 35 
(C) 37 (D) 32 

t 
If f(t) = [290 , t> 0, then (69) + fe”) is equal to 

i 1+х 

16 

А) 8 В 
(А) (8) log, 10 

8 8-1 
(0) | (D --- 

og, 10 2100, 10 


x? — 2x? +3x-9 х<2 
Ў , then the set of all values of К for which f(x) has maximum 
-3x 4100:(К”-5) х>2 


value at x = 2 іѕ 


(А) |-442,442| (B) (-45.442) 
(с) [-4V2,-v5)u(v5, 44/2] (D) (45,242 


Let f(x) = 
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SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


X^ 456) 2 


81. The number of solution of the equation sin (x) = | | =0, [.] is G.I.F. 


x? «x 41 


2 2 
82. The area bounded between the curves y = sin" (sinx) and y = 2-1) is "А, then the 


value of ES (where [.] is G.I.F) is 
TU 
0 = << 
83. Let f(x) be a function defined as f(x) =| x 0 х-1 Ч 
; 1 0 5 
x^ -x- 


number of integers in the range of f(x) is (where [.] is G.I.F) 


[ШШ 3(4-х?), then the 


84. The number of points where the function f : R > R, f(x) = |x – 2| cos|x? — 3x| sin|x – 2| + (x - 1) р” 
— 8х? + 7x| is non differentiable is 


a 0 1 
85. Letm = |a b -b| and ает) = 37, if a, b, c are positive integers, then least value of trace(m) 
01 c 
is 
ағу 
86. If y = у(х) is an implicit function of x such that loge(x + y) = 6xy, then di at x = 0 is equal to 
X 


хз 


87. If the value of lim (3 — 2C0SXVCOS 2x | x | is equal to ef, then a is equal to 


88. If the tangent to the curve y = x? — 2x? + 4x + 4, at the point (a, b) (where a > 0) is also tangent to 
the curve y = 3х? + 2x — 1 at (1, 4), then a + b is equal to 


15 18 
89. х) = (— 2 9X dx and t6f(1) - 1 20 and f(-1) = 1 
3 


= —,then |k| = 
(2x° +3 -7x°) k 


e 
90. Let In = [х (log|x|)" dx where n е N, if 241,5 = odi + Вз, then о + В is equal to 
1 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART – А 


Sol. 


Sol. 


Sol. 


SECTION- A 


A 
If the block has moved by distance x, 


Mg 2uMg 3uM ) d 
Ma = 2uMg E FE Pa | pe "ЭЭ 


2 3 
a= 2ug ЇЕ zx ral 2) 


da; 96 [for 2" and 3" cells similarly] 
dx 3l 


tan 04: tan 02: tan 052 3:2:1 


Pc 
=> [MLT] = Е Ho 
= Ho = [МА 
A 
і-т(Гх(бхг)|>т|Гх(ӘхГ)|-2т/|Гх/овсіп0 | = 2mo/* sino 
dL 


Torque - Gee àxJ = 2mo/? sin(90 – 6) sin = 2mo/? cosOsinO 
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Sol. 


Sol. 


B 
3 
m =k? >m= Ч +2 
dt 3 
dv dm dv 2 
m— +v = mg > m— + УКЇ = mg 
dt dt dt 
2 2 
НУ + ы, у-дф- су + on v =g which is linear differential equation 
dt m dt kt? +6 


vk? +6) = [gk? +6)dt+c t0, v 20 c-0 


g(kt* + 24t) 


4(kt? +6) 
Put 2 gm, k = 12 gm/s? and g = 100 cm/s’) апаї = 1 
= 100012 + 24) = 500 cm/sec 
4(12+6) 


= 2 х°\, 
F(x) =| —-— |e, x20 
(x) E 2: 


Work done in a cycle is zero so conservative 
r xF 20, so angular momentum is conserved 


2 
For equilibrium point F = 0 = Е | - E | 0->х--у2,/2 х > 0 so equilibrium point is -/2 
x 
dF -4 Жж. 


To check stable and unstable equilibrium point =0> 0 
dx x3 2 


dF -4 2x 4 
Atx-42, —=0> = A — = 42 = Ve 

dx х 2 2./2 
So, it is unstable point so particle moves away from point x = -/2 
So, it is obvious that it will moves towards origin. 


A 
Speed is never less than vo in x whereas in y it is less than vo first and then increases t vo so, y 
take more time. 


D 

Friction will produce heat energy and so the total energy will not be PE + KE (or all of the PE will 
not turn into KE). At a constant velocity there is no gain of KE. On a horizontal surface there is no 
change of PE. Falling freely, the PE turns solely into KE. 


C 
Tsina = mo*R Tcosa 
Тсоѕа p Tyo | 
R Же 
tana = —— Tsina | 
g | 
| аас | gtana mg 
o= = : --х 
R г+ sina R= r+isina 
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9. A 
Sol. T= mg 
kx = 2T = 2т{0 
TE 2mg 
k 


2 1 amo - 201 0” 
2 


1 
Energy stored = —kx 
oY 2 k? k 


10. B 
Sol. The rod will rotate about point A with angular acceleration: 
t Fx 3Fx 
| mê me 
3 
4 3 Fx 
= ~a=—~— oraxx 
2 2mé 
i.e., a-x graph is a straigth line passing through origin. 
11. A 
Sol. vcos60? - Svo cos 30^ ‚у= 3v3 
2 2 
12. C 
2 
Sod. w- = 86-18 5 
0 0 5б 
ЕУ! E s t 
51 = 52 
=> t= 60 sec 
13. B 
Sol. Vmin = NQ(y + Ax? +y?) = 30 m/s 
v? 
їапӨ = — = З 
gx 
14. C 
Sol. N; +f, = 2mg 4440) М, 
N, =f ...(ii 
цан (i) n. " 
17 nN, ...(iii) 1 
f = uN, .. (iv) Y h 
Taking moment about corner B of plate М, 
(mg +N3)R = N;R 
From (i), (ii) & (v), mg 
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From (iii), (iv) & (vi), u? +2u-1=0 or 
u=vV2-1 
15. A 
Sol. Centre of mass of arc is ESO 
о, 


m;=2m,M2=m 


+m 
т т 
23) 42 
centre of mass = 3 6 = 2R(V3 - 1) 
3m 3 
16. A 
Sol. impulse = p, - p |pilsina 


VA 


pr 
хо |рїїсова. 


mg 
mg asina 
17. A 
Sol. t=Otot=1 sec 
v=4t m/s 
s = 212 т 
5(і- 0) 20m, s(t=1) = 2m 


Ав 
Vaverage = “AL - 2 m/s 


t=1tot=2sec 

v=2 m/s 

s=2tm 

s(t=1)=2m, s(t=2)=4m 
Vaverage =2m/s 


18. C 

Sol. A cylinder of mass M 
For equilibrium Na cos 60° + Ng cos 30? = Mg 
and М, sin60° = Ng sin30° 


On solving № = J3N, ; Na = “з 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


Sol. 


20 


Sol І 


21 


Sol. 


22 


Sol : 
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C 
y 
aM = со1- 
Mz 204 
2 


=> d(MOI) = dmx? 
M 2 
MOI = [awe aos 


C 
Minimum stopping distance = s 
Force of friction = umg 


Work done against the friction W = umgs 


Initial kinetic energy of the toy cart — (p? /2m) 
umgs = (p? / 2m) 
2 
Si | M2 
| 
SECTION - B 
3 


Let the shell hit the plane at p(x, y), the range being AP - R, as 
shown in the figure. The equation for the projectile's motion is 


2 
9x | 
= xtano ЯМ Р(х, 
y 2u? cos? 0 Ы 254 (x; y) 


Now y = R sin a. ...(ii) LX ) 


x=R cosa (ili) 
Using equation (ii) and equation (iii) in equation (i) and simplifying 
в _ 20 cosésin(0— a) 

gcos? a 


The maximum range is obtained by setting So, holding u, о and g constant. This gives 
cos(20—a) = 0 ог 20-a -2 


5 
for block A 


Т-итд90--тдо2В 
For block В 
T u(m4 + mg)g + umag = mgo*R 
ug(3m, + mg) 
R(mg = тд) 
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23. 120 
Sol. As Ap, = 0, Ap, = 0 
For x direction, 
v с050 cos0 | у 


= 2тх +mv 3m x 
2 2 2 3 
=> 2mv Бра» =m гэ, = cos60° 
2 3 
0 
— = 60° = 0 = 120° 
2 
24. 125 


Sol. Kinetic energy E = Im? 


12 2 
= німі 
Е v2 


A 5100 = 125% 


x100 = | (1.5)? -1]x100 


25. 16 


EN rox 
Sol. у= ух t Vy 


Vx= 10 — 10 cos 5t, v, = +10 sin 5t 
v =20sin{ Št) 
2 


t 
s = f20sin{ Sat, ot 2х 
0 


50,5-16т 

26. 30 

Sol. A begins to climb B if F cos 60° = Mg sin 60° 
F> 3 Mg 
F>30N 

27. 3 


15-9 
n—mv 2 
So. Power = K.E./ time = 2 = Зо о) 500) 
= E watt 


28. 3 
Sol. а = g(sin 0 — и cos 0) 
Rz hR(umgcos0R) 


Also, a = Ra, 1 = 2ugcos0 
—mR? 
2 
-. g (sin Ө — r cos Ө) = 2ug cos Ө 
. tano 
3 
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29. 7 
Sol. 2а0- №; = 10 - 2g | n 
ja 
Е 
М, 29 
М = 34 № | № 


№ 9 

30. 8 
Sol. By the conservation of energy 

1.9 1 5 

тур =mgh+—mv~  ...(i 

2170 9 2 (i) 

By conservation of angular momentum 

MV >R 


=mvR 


From equation (i) and equation (ii) 


8gh 
«EE 


->К-8 
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Chemistry PART – В 
SECTION- А 

31. В 

Sol. Be 


32 


Sol. 


33. 


Sol. 


34 


Sol І 


35. 


Sol. 


36. 


Sol. 


B C N 
252 2s?p! 252р2 252р3 
Ве апа М have stable configurations, so do not accept electron easily, hence for these elements 
the process is Endothermic. 
So, correct order is Be< N<B<C 


D 
On moving down the group the IE, of Gr(1) elements decreases continuously hence reactivity 
increases. 


D 
Av x AX = Ші (Using uncertainty principle) 
TU 
-34 
ЖҮ 6.62х10 


© 4x8.14 x1.1x 102 x 3x 1072 
= Av = 1.597 x10? ~ 1.6 x10? ms”! 


A 
The ionic equation is 


СО + Г Hels S pre 


(46) (71) medium (+3) (0) 
= 2CrO, «6l +16H* ——>2Cr*** + 31, +8H,O 
or 
2BaCrO, + &KI + 16HCI——> 2CrCl, + 3l, + 8Н,О + 6KCI+ 2BaCl, 


A 
2HI(g) —>H, (9) +1, (g) (follows zero order kinetics) 
d|R 
JGR rap 
2 dt 
R. |- 
КЕЗЕ 
2k 
1.50 - 0.30 
->і- 
2х0.06 
ye tee Fis 
0.12 
A ° 
e, 5 О СІ" 
ен СЇ 111° “Cl О 118° `O 
Е 1029 F H 104.5 
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37. 


Sol. 


38. 


Sol. 


39. 


Sol. 
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H,O has larger bp — bp repulsion than OF, and ОСІ, has larger steric repulsion between two 
large Cl atoms while in ClO, the bond angle is 118° (close to 120°). 


С 
2NH, VN, + ЗН, n ons (1) 
K, 
N, + O, ———2NO (K,) ... (2) 
3 
3H, +20, =—3H,O (K3) ... (3) 


Adding (1), (2) and (3) 
5 
2NH, + 0, =— 2N0 + 3H,O (Ka) 
KK 
> Keq = Ka 


B 
H,O(/) =н“ (aq) + OH" (aq) 
At 25°C, [н | = (он | =107 M 
Ky -1074 
At 35°C, Lu - [oH | =10 M 
ced T 
Kw, AH[T-T. 
Now, 2. | 2 = 2 d 
ow, 2.303 log Kw, R | ТТ; | 
10:12 ан 306-296! 


-> 2.30310 = 
9107 2 \ 308 x x298 


= 2.303x2 =- AH. 10 
2 “308х298 


= АН = 84.551 Kcal тог! 
Since, 84.551 Kcal mol” is the enthalpy change for the reaction 


4 
y2 mr 2 1 


=> ri ake (1) 
m 
nh : nêh? 
Since, mvr = = ү = . (2 
2n 4n^m?r? (2) 
From (1) and (2) 
242 
Т р _ nh 
2 4n^m?r? 


— 18 «n? >r ос Sn 
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40. D 


Sol. Kp = E 


2 
P Ho(9) 
40 

НЗ Ақ: x 

2 404 60 

60 
Po = 30:60 xP, = 0.6P, 
Po Е 0.6P, _ 3 


Py, 04Р, 2 


Р, = 0.4P, 


=1.5 


2. From Eq. (1) Kp = (1.5)? = 2.25 


41. C 

Sol. (А) = An, > 0, in P shifts the equilibrium < 

(B) } in volume in (ІІ) equilibrium shifts the equilibrium > (An, « 0) 
(C) At constant volume no effect of addition of He 

(D) At constant pressure, addition of He shifts the equilibrium «- (An, « 0) 


42. B 
So. Сас, +N, — 55 CaCN, +С 
igh temp. ; А 
Calcium cyanamide 
43. B 
Sol. (A) On moving down the group, the size of metal ion increases, so stability of 


peroxides/superoxides increases. 
i.e. Large cation — Lagre anion interactions increases. 
(B) NaOH is hygroscopic in nature. 


Ө 
А 
(С), (D) Fact based оп Авне Н апа “wa 
44. А 
Sol. In solid state, ВеСІ; exists as a polymer. 2 
С © РА 


ғ” 2. 
жалдады # » d ^w Ж Ла 


(four electrons are shared between three atoms, so 3c-4e type of bonds are present) 


| 
Ве ANAAAAANAAAAAAAAP 
CI 


45. D 
Sol. 1-1 corner shared 
Il. — 2 corners shared 
lll. — One unit shares 2 corners while one unit shares 3-corners. 
IV. — 2 corners shared 
V. — 4 corners shared 
VI — 3 corners shared 
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46. 
Sol. 


47. 
Sol. 


48. 
Sol. 


49, 
Sol. 


11 


D 
Borazon — Diamond like structure (Non-planar) 
Borazole — Inorganic benzene (Planar) 

О 


| 
a 


B,O;- (Planar) 
B B 
wet ho d 7 

" СІ СІ 
AlCl; ==> >» ре 

СІ с! ш 

(Моп-р!апаг) 

B 


NO, — odd electron species 
— Paramagnetic 


NO, is linear while NO, and NO, are bent. 


NO, — 1р – bp repulsion 
NO, — bond angle is around 134° 


Bond order of NO, is ын 1.33 
Bond angles, МО, (1159 ), NO, (180°), NO, (134°) 


D 

LIH — Stable 

NaH —> Unstable 
Li,CO, — Unstable 
Na,CO, -> Stable 
(Around 400 — 500°C) 


С 

|. + Bond length order is Н; > H5 >Н, 

I|. Isoelectronic species, so identical bond order. 
Ш. + Fact. 

IV + NO; (Resonance), BO; (no resonance). 
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50. 
Sol. 
Maximum 4 — H atoms lie in a plane. 
Maximum 6 — atoms (4H + 2B) lie in a plane. 
Bridge (B — H) is stronger than terminal (B — H) 
Terminal (H — B — H) bond angle » Bridge (H — B — H) bond angle. 
SECTION - B 
51. 12 


Sol.  Ag,CO, (s) = 2Ag* (aq) + CO; (aq) 


= [as = ЕТЫ 
=| Ag’ |= 2.34x10* M 
Now Ksp (AgCI) = | Ав” | ОГ | 


20025. 
35.5 


Ksp = 2.34х10% 4 


Ksp = 1.71х 10:79 
=> х= 1.71, y = 10 
=> x+y = 1.71+10 = 11.71-12 


52, 20 
Sol. KE = d mne 
2 


=> d(KE) = 4 208 


= d(KE) = mv (dv) (1) 
Since, dv x dx = à 

4тт 

h 

Ss 4nm (dx) e 
From (1) and (2) 

h 
d(KE) = METTE 
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53 


Sol 1 


54. 


Sol. 


55. 


Sol. 
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1 3x109x6.62x10 ? 


x 
60 4,314; 5:02, 10 
3.14 


= d(KE) = gm -1.25х10:1%) 


= d(KE) = 


= х= 1.25, у = 16 
=> xy = 1.25 х16 = 20 


7 
The ionic equation involved is 


MnO, (aq) + SO, (9) + H+ (ag) —— Мп“ (aq) + HSO; (aq) 

The balanced equation is 

2MnO, (aq) + 550, (9) + 2H,0 (£) + Н" (ag) —— 2Мп (aq) + 5HSO, (aq) 
-. Sum total of coefficient(s) = 2 + 5 = 7. 


310 
к = Ae 5 RT 
E 
logK = log A – ——2— 
Я ? 2.303RT 
= too ( 2698) одао) 5 2881000 _ 
693 2.303 x 8.314 x T 
or 
4x10? 98.6 x 1000 
— log 


103 2.303х8.314х T 
— T =310.1K ~ 310K 


64 
МО, (9) = 2МО, (9) 
0.28 ti 
P 1.1) 
Kp (бә) б) - 4.32 


Now, volume is doubled, so pressure will become half and reaction proceeds іп forward direction 
М0, (9) = 2NO, (9) 


х 7 


(0.55 + 2P}? 

(0.14-P) 

(0.55)? + 2(0.55)(2P) 
014-Р 

_ 0.3025 + 2.20P 


014-Р 
(Ignoring P? terms) 
= Р = 0.046 atm 
2 Pio, = 0.55 + 2 x 0.046 = 0.642 


=» Р- 


=> 4.32 = 
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= 64.2х107 atm 
=> x = 64.2 ~ 64 


56. 2 
Sol.  XeO,F, = AB,L = sp°d = Polar (x) 
SnCl, = АВ, = sp? = Polar (x) 
IF; = АВ, = ѕр?а? > Polar (х) 
I; > AB,L, = sp? = Polar (x) 
XeO, > AB, > sp? > Non - Polar (\) 
[ХеЕ,]` = AB, = sp?d? = Non - Polar (\) 
SO, = AB,L > sp? = Polar (x) 
57. 4 
Sol. 1. Correct as EN of side atom increases, EN of carbon increases. 


2. Correct, Mg** — 3" period 
K* / S = 4" period and isoelectronic 


Se^ = 5" period 
3. Correct as moving down the group cationic size increases so lattice energy decreases 
1 
Size of cation 


5. Incorrect as the bond energy order among halogens is 
Cl, > Br, > F, >l, 


4. Correct as Hydration energy ос 


58. 33 
Sol. Ма,0, + 290 — Fas com 2NaOH« Н,О, 
(Q) 
2Na,O, + 2120 — grains ^ ^ BD QT 
(R) 
Honea, ЕМЕ к 
2 2 
59. 80 
Sol. At half neutralization |S| = |A| 
pH=pK, + gale 
Al 


> pH = pK, > pK, = 5.0 
Now, at equivalence point, 


PH = 5 (PK * pK, +logC) 


9 = 5(14 +5 +logC) 


=>C=0.1M 
Let, V mL of NaOH is used 
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60. 


Sol. 


15 


Meq. (NaOH) = SUUS 
60+V 

2. Volume (V) = 40 mL 

Мес. of acid = millimoles of acid = 0.25 x 40 = 10 


Mass of acid (НХ) = 10x10? x 82 = 0.829 


= 0.1 = Мес. (salt) 


Mass% = 0.82 x 100 = 80% 
1.025 
, 
La = 25x0.1+50x0.2 = 12.5 milimoles 
total 


он” = 25x0.1- 2.5 milimoles 
total 
B н i= _ 12.5-2.5 


~ 25450425 
А 10 1 
ИЛ т 
рН = -log| H" m 


Hz -log|  |- 1.00 
P 4) 
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Mathematics PART - С 
SECTION - A 
61. C 
So. f'(x) + f(x) = 12x? + 2 
62. B 
Sol. Use expansion and collect the coefficient of x? 
=> P=330 
63. A 
3 
Sol. For A x-5 <sinx « x and for B use limit as a sum 
= А = r В = 5 
2 T 
64. D 
So. f'(x) = A z(sin2x-2(x-a))<0 vx e (0, 1) anda e (2, 3) 
(sin? х-(х -ау) 
65. С 
1 (1) 
So. А-В= [f(x)dx+ | f'(x)dx =0, and also A = B. 
0 Қо) 
66. D 
Sol. Domain is R. 
67. D 
т/4 1 1 
Sol. А = | (tanx-sinx)dx =| —In2+——-1 
1 уе-( мн 7) 
68. А 
л? л? 
Sol. ag Tee 2,1, «1 
69. D 
e 
Sol. f'(x) = (Іпх)?, g'(x) = (Inx), so area = f(Inx- (In х) )ах =3-e 
1 
70. D 
So. == 2 
71. B 
n+1)x+3)-(nx+3 
со. т. kltttt)x+8)= (1x43) | 1 


" ((net)x«3)(nx«3)  nx«3 (N+1)x+3 
S42 = Vi — Vo + Vo- Мз + sare wees Vio - V13 = Vi - Мз 
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72. 


Sol. 


73. 
Sol. 


74. 


Sol. 
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_ 1 Е 1 
© х+3 13х+3 
24215 221 3 
im+-— -2 
x94 16 16 
A 
tano = SN ERI 
12 h 12 
А mih 
dt 
3 
y= 1 ген — 2290 
3 432 
2 
x ON cem ees сеш 
dt 144 dt 144 dt 
16 dh 
—— П = — 
250 dt 
2 
Now s = arl = пг} +r? = 910 
ds 65m 2,0! _ 65m а, 16 13 m?/min 
dt 144 dt 144 250л 75 
A 
х2 4= 2х + 11 
x =-3,5 .. A(-3, 5) 
2х + 11=9 
x=1 +. В(-1, 9) 


К) and D(2, 0) 
2 


У = 12 – 6x 


Required area [ (2х +11)- (x? - 4)ах ЯГ - (x? -4)dx + | 12- 6x - (x - 4)dx 
-3 -1 1/2 
= [(ох-х2 +15)йх+ [13-эбах+ f (16-6x-x*)ax 
3 -1 1/2 


1/2 2 


= 3 
алахыг 
-3 3 
40 153 81 511 
++ = 


3 8 8 12 


3 3 
= x? 7+ 18x +16х-3х°- ^— 


1 1/2 


1 e" p ; е 
(t* +2t? +2) 
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Sol. 


76. 


Sol. 


у,,2 
Let x? =v = Vix 1] di dv 


dx 2 (v? +2v+2) 


=% Lfe 1 2v +2 _1 e" 
2 v? +2у+2 (у? +2у +2) 2 v? «2v «2 
EN 
2x* «2x? +2 

2 t 2 
(9-1 ех _ e! 111 
2x" 42x? «2|. 1042042 2])2 
е 1 
f(1 = —-— 
(071574 


NN. 1 7e 1 
10 25 4 50 4 


B 

Бы (k-2)x? +(3 +n)x? +(m-3)x +(2-p) 

x7 (хе kx? 43x? +тх +2 + Jx* +2x3 - nx? +3x -p 
k — 2 has to be 0 else limit wont be finite 


=> К-2 
Now dividing Num. & Den by х” 


5 2-0 
(З+п) +1 А D) 
lim x 
EEn 85. g 
xL 02 72524 
34+n 34n [eee 


dt 1°* ісіп 0224 dt 
Let х2 =t > —=2x > l= 

dx 2 | cos??? E 224 
?* (2n-t)sin^? t ^ — ти! 
f 2022 | => 21= [ 


1 
| ыг 
2 $ cos??? t+ sin 5 Cos??? t + ѕіп2022 t 


nsin??? t 


52022 t+ сіп2022 t 


| 
— 2-4 
0 CO 


лсо570224 


52022 t+ сіп2022 t 


| 
=> 21-4 
0 CO 


2 2 
= 41-4|тй gud, 
: 2 
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Sol. 


78. 


Sol. 


79. 


Sol. 
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Os ek put k = vh 

dh h-k 
dv 1-у 

> v+th—=—— 
dh 1-у 

=> [Sav = [2 = tan ty = Жї(1+у°)+їпп+о 
= 8) 

> ta | 21-28 Tu 1 *In(x-2)«c 
x-2 2 (х-2) 


it passes through (3, 2) 
=> (ап 0- 5 11 +101 4c c20 


it also passes through (p + 2, 3) 


A- ic +6)+ | хоо + [dx + бах 
za 22 0 1 


8 2 7 35 | 
=б+—+—+—=— | 
3 3 3 3 i ! 
1 
С 
е, 109,, X 
f(e*)= | 9d 1 
(О. (1) 
aie uu жы 
у dv v 
їл 
109,(1/м) 1 log,o V 
25 f(t) [ 040(1/ V) А | Oto 
o qal v v(v +1) 


ы х (оу 
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80. 
Sol. 


81. 
Sol. 


82. 
Sol. 


83. 
Sol. 


84. 
Sol. 


85. 
Sol. 


86. 
Sol. 
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$51 пх) 
(os. 1 (Inx) 


710103 x Into 2 
s URN 
21110 — іп10 


C 

Let g(x) = x? - 2x? + 3x - 9 

g'(x) = 3х2 - 4x + 320 УхеВ 

= g(x) is always increasing 

-.g(2 -8-8-6 -9--3is maximum value for x < 2 
If -3x + log’(k? – 5) < -3 for x > 2 

then we have maximum at x = 2 

->-6 + logs(k® – 5) < -3 > Іод(к? — 5) <3 
50-527 = (k-4v2)(k+4V2) <0 


ке|-442,442 | апак?-5>0 
= k e (^. - J5)o (V5, ©) 
nk e| -442, - V5 o (v5, 4,2 | 


SECTION - B 


Г Е.а 
8 4 
4 
D, = [-2, 2] as f(x) = V (V4 xf) 
Ri = <|0,2/3| 
2 


f(x) = cos(x? – Зх) |x — 2| sin|x — 2| + (x — 1) |x| Ix — 1] [x — 7] 
-. f(x) non differentiable at x = 0 and 7 only. 


12 

a=1,b=6,c=5 
96 

Put x = 0 we get y = 1 
In(x + y) = 6xy 


Differentiate w.r.t. x 


1 3 - o( 2) 
х-у ах ах 
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87. 


Sol. 


88. 


Sol. 


89. 


Sol. 
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atx=0,y=1> 25 
dx 
dy dy 
1----6 -- 
> mo (evi Sy 


Differentiate w.r.t. x both side 


2 2 
= oy d (x+y) хэс (yer 
ах? dx? dx dx} (ах dx 


= 6(1(0 + 5 + 5) + 1(6)) = 96 


X+3 


: im (9 -2eos 0585 x | is of the form 1° 


[екше uy 
АЕС xi 2 
-. itis equal to е’ 


2-2Ccosx4cos2x 


Now, lim 1 
х0 X 
—2cosx . А 
х —sin2x x 2 – /cos 2x (—sinx 
= lim 2Үсо52х ) 
х0 2х 
2cos x sin2x : 
~= + 2sinxVcos 2x 
= lim COS 2X 
х0 2х 
=2+1=3 
[eee Jen 
> ес” х2 
=e? =e? ,а-9 
14 
а -a-ra |9) = За? – 4а + 4 
ах (ab) 
oy -өз2-|%) -8 
ах X /4) 


= За? – 4a+4=8>a=2, E 
:0-8-8-8-4-12 
144 
12х75-5х78 12x ? +5х $ 
J 24 -8 -5 ү =| -8 -ү 
x (-7 +3х 42x | (-7-3х 42x | 


Let -7 + 3x + 2х5 = t5 z = -24x ? - 10x? 
Х 


1,1 122 1 
= ls - +С = 2206 
аж, 2-2 4-таЗх% 2х5) 
(= = Цэн ! +С > 6-0 
16 16 4(-7+3+2) 
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1 1 1 
f(x) = o 2-1) = =н 
4(-7-3х%--2х?) 4(-6) 
90. 23 
n 
ї 23 | а 
Sol. "= ft es Х 
248 е (Inx п-1 94 
айта jn! жиг 
n= 24| 4 x 24 
>l = MN > 241, =e” -nl 
"^ 24 24 15 йл 
Put n=15 241,5 = е – 151,4 5400) 
Putn=14 2414-64- 141; ...(2) 


24145 – 24144 = 14143 – 1514 
24145 = ТЕУ! + 14143 
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Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 


Section - A (01-06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - А (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) Matching List Type Questions. 
Each question has FOUR statements in List-I entries (1), (II), (ІІ) and (IV) and FIVE statements in List-Il 
entries (P), (Q), (R), (S) and (T). The codes for lists have choices (A), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - B (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full Marks 5 4 If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial M arks H If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full M arks 13 If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : 13 If ONLY the correct numerical value is entered at the designated place; 

Zero Marks ; 0 In all other cases. 
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Physics PART - | 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


1. Four dancers start their dance by forming a square with side 
¢ = 9m. After that, they always move anticlockwise towards their 


neighbour with variable velocity v =k Vx where k = 0.1 т вес” 
and x is the distance of the closest neighbour in meter. Then 
choose the correct option(s). 


A) All the dancers will meet with each other at t = 60 sec after they start their dance. 
B) Angular velocity of the line joining the adjacent dancers increases with time. 

C) All the dancers will meet with each other at t = 63 sec after they start their dance. 
D) Magnitude of acceleration of each dancer is remains constant with time. 


( 
( 
( 
( 


2. A point object of mass m = 2kg is connected to a cylinder of radius R = 1m 
via a massless inextensible rope. At time t = 0 the object is moving with an 
initial velocity vo 2 5 m/s perpendicular to the rope as shown in the figure. 
The rope has initial length Lo = 10 m and having non zero tension. Figure 
shows the top view and the motion of the object is taking place on the 
horizontal smooth surface and the cylinder is always fixed. The point 
object moves such that the rope wraps up around the cylinder. The rope 
will break when the tension in the rope exceeds 100 N. Then choose the 
correct option(s). 

(A) Kinetic energy of the object at the instant when the rope breaks is 25 J. 


(B) Angular momentum of the object about the axis of the cylinder at the instant when the rope 
breaks is less than 5 kg-m^/sec. 

(C) Angular momentum of the object about the axis of the cylinder at the instant when the rope 
breaks is equal to 5 kg-m?/sec. 

(D) Angular momentum of the object about the axis of the cylinder at the instant when the rope 
breaks is greater than to 5 Кд-т /вес. 


3. Two discs are mounted on thin, lightweight rods oriented 
through their centres and normal to the discs. These axles are 
constrained to be vertical at all times, and the discs can pivot 
frictionlessly on the rods. The discs have identical thickness 
and are made up of the same material, but having different 
radii гч and гг. The discs are given angular velocities o, and o», 
respectively, and L; and Lz represents angular momentum of M RES 
the discs along their rotational axis respectively. Now they are Ч r2 
brought into contact at the edges. After the discs interact via 
friction it is found that both discs come exactly to a halt. Which 
of the following(s) must hold? Ignore effects associated with 
the vertical rods. 


(A) eur = wots (В) ор? = өт? 
L r L or? 

(C) t=4 (D) = ы 
Lo Ip Lo шуы; 
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A dumbbell is formed by connecting two identical particles J.A 

each of mass m with a massless rod. The system is placed on m "m 

a horizontal smooth surface and impulse J is applied in two Jle C 

ways as shown in the figure as situation-(i) and situation-(ii). > 

Then just after the application of impulse, choose the correct 

option(s). дт вт 
Situation-(i) Situation- (ii) 

(A) Velocity of centre of mass with respect to ground frame in situation-(i) and situation-(ii) are 


same. 

(B) Kinetic energy of the dumbbell with respect to centre of mass frame in situation-(i) and 
situation-(ii) are same. 

(C) Angular momentum of the dumbbell with respect to centre of mass frame in situation-(i) and 
situation-(ii) are different. 

(D) Velocity of particle A in situation-(ii) is double of velocity of particle A in situation-(i) just after 
the application of impulse. 


Three particles A, B and C are simultaneously thrown from a cliff 
and their trajectories are shown in the given figure. Neglect air 
resistance and take gravity to be uniform during the motion. If 


иҗ, ив апа и), denotes the initial vertical components of velocity 


of particles A, B and C respectively and the times t4, tg and tc, they 
take to hit the ground respectively. Then 


(А) uj >u% >u% (B) uj >u% >u% 
(C) ta <tc « tg (D) tc <ta < tg 


A thin rod has an unknown non-uniform density. It is mounted 

on an axle passing perpendicular to it, through its centre of 

mass as shown and is then rotated about the axle. The axle 

divides the rod into two parts, one on each side of it. Which of Ф 

the following must be true, по matter how the mass in the rod is 

distributed? 

(A) The two part must have the same mass. 

(B) The magnitudes of the linear momentum of the two parts must be equal. 

(C) The magnitudes of the angular momentum of the two parts about the centre of mass must be 
equal. 

(D) The kinetic energies of two parts must be equal. 
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Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (1), (Il), (11) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 


answer. 


7. List ^| describes for systems and 1151-1| gives possible value of work done in Joules. 


List -l 


List -Il 


0) 


A plank of mass 100 kg is placed on a smooth horizontal 
surface at rest along with a man. Now man starts moving on 
the plank with relative velocity of 3 m/s with respect to plank. 
The work done by man is 

М — Ure = З m/s 


(P) 


+100J 


(1) 


A block of mass 2 kg is placed on a smooth track and imparted 
a velocity of 10 m/s to the left and observed by an observer 
moving with 5 m/s as shown in the figure. Work done by the 
normal force applied by the track on the block upto the instant 
when the block reaches the highest point on the track in the 
frame of observer. Assume that block never loose contact with 
the track. (take g = 10 m/s?) 


5 m/s w.r.t 
ground 


10 m/s w.r.t 
ground 


d 


—100J 


(1) 


A particle of mass 1 kg is projected from ап unstable 
equilibrium point N towards a stable equilibrium point S with 
negligible velocity in a conservative force field having potential 
energy function 

оет [х-10}[х-зо]. where x is in meters. 
Then work done by conservative force during the displacement 
from N to S is 


4150J 


A solid hemisphere of mass 4 kg and radius 10 m is slowly 
turned as shown in the figure. Then work done by external 
force in turning is (Take g = 10 m/s?) 


— 


-1504 


Zero 


Which one of the following options is correct ? 


hic 
(A) | 
(B) | 
(C) | 
(D) | 


» В, 1 
» 5, Il 


» Т, Ill 
> T, 111 


> P, IV >P 
>Q, IV >P 


> R, 1 
» T, Il 


>Q, Ill 
>Q, 1 


> P, IV Р 
>Q, IVO P 
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A disc placed on a frictionless horizontal plank is rotating with a 
constant angualr velocity @ about its vertical axis. Now the plank is 
made to move with a constant acceleration a on a straight path. 
Initially the centre of the disc is at the origin of xyz space which is 
fixed with the plank and xy plane is on the plank. 151-1! gives some 
possible a, о and 1-11 gives trajectories of instantaneous centre 
of rotation of the disc. 


List 4 List -Il 
( | 4--2| m/s’, à = АК rad/s (P) |у-4 
(П) | 4--2| m/s?, à - -4k rad/s (Q) | y= 4x? (xx 0) 
(Ш) | а--2і m/s?, à = 4k rad/s (В) | у= 4x? (x2 0) 
(IV) | а--гі m/s?, Ф--4К rad/s (S) | x =4y* (у> 0) 
(T) | x= 4y* (y x 0) 


Which one of the following options is correct ? 


hic 
(А) 1-Р, II >Q, III 2 T, ІМ S 
(B) 19, II В, Ш S, М T 
(C) 1—5 Q, II S, III — T, IV В 
(D) I В, 1-9, 1-» S, IV T 


Figure shows a system of multiple blocks 
placed over each other and connected 
through an inextensible string. All the 
pulleys are ideal and frictionless. List-l 
shows the surfaces between which the 
friction is asked and List-ll gives the value 
of friction acting between the surfaces. 
(Таке g = 10 m/s?) 


List —! 
(I) | Between A and B (P) | 15N 
(П) | Between B and C (Q) | 9.4 N 
(Ш) | Between C and 5, (В) | 7.2N 
(ІМ) | Between D and 5; (5) | 6М 
(Т) | 1N 


Which one of the following options is correct ? 
)I>T, П В, Ill —^ S, IV Q 
)1-эТ, П В, 1-9, IV P 
JIAT, II >S, III А, IV Q 
)I 2T, II Q, 1 В, IV P 
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10. A disc of mass m is placed over a horizontal smooth surface (xy plane) 
such that the centre of the disc is at the origin of the xyz space, as 
shown in the figure. Radius of the disc is R = 1m and is rotating with an 


angular velocity à = -6К rad/s and having zero velocity of centre of 
mass. A particle of same mass m hits the disc with a speed М = 8 m/s 


in each case of list-l. 151-1 gives the trajectory and velocity direction of 
the particle before hitting the disc and the coefficient of restitutions (e) 
of the collision. List-Il gives the angular velocity of the disc just after the 
collision (in rad/s) 


List -l List -Il 
() |x=0,y=Rand V=-k,e=0 (P) 
II x A Q 5 
0) y=—~,z=Oand ТЕА EE (o) 
43 2 
(11) у= В,2= Оапа ў=і,е=0 (R) |6 
(IV) y=5,2=0and 0-1, е=0 (5) 
(1) |8 


А) IP, II >Q, III В, ІМ T 
1 S, Il 9, 1-Р, IV5 В 
1-Р, IIR, Ill 5 S, IV—5 Q 
I> S, П> Р, Ill 5 Q, IV T 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. Two massless rods are attached to F 0.5m 


frictionless pivots, with their ends | апа 
touching. The distances between 
the pivot points and the endpoints 
of the rods are shown in the figure. ПЕТ ca NE F 
Neglect friction force between the 2m л | 


rods, if a force F = ОМ is applied at 
the left end of the left rod, what 
force F, (in newton) must be 
applied at the right end of the right 
rod to keep the system іп 
equilibrium. 
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A small sphere slides with a speed v = 60 m/s on E 
a frictionless horizontal surface between two 
parallel massive walls. One of which is fixed and 
the other can be moved. Initial distance between 
walls is L. The sphere bounces between the walls 
perfectly elastically. Now the right wall is moved 
towards the left walls by a distance 0.01 L with 


speed 0.0001v. Then what is the final speed of oV 
the sphere after the said movement of the wall in | ' Movable 
m/s. Fixed wall L wall 


Figure shows a laptop made of two identical uniform plates, 

each of mass m = 1 kg connected by a hinge and placed on a 

rough horizontal surface as shown. The hinge is locked when 

the screen makes an angle of 120° from the keypad of the 

laptop. Assume that the laptop does not slide on the horizontal 120° 
surface, then what is the minimum force (in newton) that can 

be applied on the top of the laptop, in the plane of the page to 

cause the bottom of the laptop to lift off the ground? (Take g = 

10 m/s?) 


A block of mass m = 1 kg is dropped vertically onto a fixed ramp from a height of h = 2.5 m with 
angle 0 = 37? with horizontal and having coefficient of static friction and kinetic friction u= 0.5. The 
block is dropped in such a way that it does not rotate after colliding with the ramp. Through this 
problem assume that the time of the collision is negligible. The block slides down the ramp 
immediately after impact. What it the speed (in m/s) of the block right after the collision? (Take g 
= 10 m/s‘) 


One end of the non stretchable rope is 
tied to a fixed knob O, while other end 
B of the rope is moving horizontally 
with a constant velocity ug = 1 m/s. 
That rope goes through a small ring A, 
which can move freely along a 
horizontal straight rod as shown in the 
figure. Determine velocity ид of the ring 
(in m/s), when inclined section of the 
rope makes ап angle a = 30? with the 
rod. 


Two small bodies with masses m and 2m are attached to a spring of 
negligible mass. Initially the compressed spring form a straight vertical 
line, when both objects are launched with same velocities vo = 1 m/s in 
the horizontal direction as shown in the figure. Initial height of the lower 
body is h = 1 m from the ground, while distance of heavier body is 2h = 
2m. After t = 0.1 sec from the launch, lower body hits the ground. 
Determine height H (in m) of the upper body from the ground at that 
moment of time. (assume no air drag and g = 10 m/s?) 
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17. A right triangular wooden block of mass М = 4 kg is at rest оп а 
smooth table as shown in the figure. Two smaller wooden cubes 
both of mass m = 2 kg, initially at rest on the two sides of the 
larger block start sliding down. What is the normal force (in 
newton) applied by the system on the table? (take g = 9.8 m/s?) 


18. The ‘wall of death’ ride consists of a drum with 
diameter d = 10m which rotates at an angular velocity 
@ as shown in the figure-(a). Passengers stand 
against the inside vertical rough wall and as the ride 
speeds up to angular velocity о, they are held against 
the wall and can not slide down due to friction with 
the wall. The rotating drum is now tilted so that its 
axis of rotation is 0 = 37° above the horizontal as 
shown in the figure-(b). If the coefficient of friction 
between the wall and the passenger is u = 0.5, then 
find the minimum angular velocity co (in rad/s) of the 
drum so that passengers are held against the wall at 
the highest point. (Take g = 10 m/s?) 


Figure-(a) Figure-(b) 
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Chemistry PART - II 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


19. Which of the following species are polar as well as non-planar? 
(A)  XeF, 

(B) њо, 

(С) хок? 

(D хек? 


20. All bonds are equivalent in 
Gro? 


2 
21. The radial part R (r) = : S- З RD represent for an orbital. (ас is Bohr's radius of H- 


9 Joa?” : 


atom) 
Choose the correct statement about the orbital 
(A) this orbital may have one nodal plane in yz plane 


(B) it is 3p orbital 
(C) one node will be found at the r = 6a° distance from nucleus 
(D) this orbital can accommodate maximum 6 electrons 


22. Which of the following geometry is most likely form from sp?d – hybridisation ? 
(A) Linear 
(B) Tetrahedral 
(C) Bent T-shaped 
(D) See-Saw 


23. Find the incorrect statement 
(A) lodine exists as 12- ion іп Cs;l, 
(B) Oxidation state of Cr in CrO, and CrO$ is +6 
(С) FeCl; is more ionic than FeCl; 
(D) ШО» and NaO; are yellow coloured compound but KO; is colourless 


24. Consider the following options and choose the correct one 
(A) In the given equilibrium 250, +O, <= 250, 
If О» is added and the volume of the reaction vessel is reduced the equilibrium is shift in 
product side. 


(B) If we add CrO? ion in saturated solution of Ag,CrO, it will decreases | Ав” |. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


АІТЅ-РТ- (Paper-1)-PCM-JEE(Advanced)/2023 10 


(С) Three sparingly soluble salt А,В, AB and AB, are given. If all the three having same value of 


solubility product (Ksp). In the saturated solution the correct order of their solubilities is 
AB > A,B > AB,. 


(D) If in option (A) inert gas is added at constant pressure and temperature. Partial pressure of 
SO; will be remain same. 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
14814 entries (I), (Il), (11) and (ІМ) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. If t; represents time required for a fraction x of a reactant to be reacted during a reaction involving 
only one reactant. Then match List — | with List — Il. 
List -I List - Il 
(l | Zero order reaction (Р) Чем Б 
tye 
(M) | First order reaction (Q) | tj, 2 
tis 
(Ш) | Second order reaction (А) | ts _3 
m 2 
(IV) | Order of reaction > 1 тея (1-е) 
DEBT 
( ) 10096 -2 
150% 


А) I>Q, Т; IIGR, S; 111-Р; IVP, В, S 
В) I>Q; IIR, T; 11-Р; IV P, R 
C) 1 T; IP; IIR, S; IV5Q, T 
D) IR, T; 1-9; III P; IV P, Q 


26. List — | contains properties and List — II contains moles or ions 
List -1 List - Il 
(I) | 2 lone pair on central atom (P) XeF; 
(П) | Zero dipole moment (Q) | NF; 
(IIl) | Planar (В) | ІСІз 
(IV) | All adjacent bond angle are equal (S) | XeF, 
(T) | PCI3F2 
(A) 1-Р, R, S; 115, T; III>P, QR, $; 1У-Р, Q, R, S, T 
(B) ІР, R, $; 11-Р, S, T; 1-Р, R, S; IVS P, QR, S 
(С) 1-Р, R, T; IIR, S, T; 11-8, S; IV S, T 
(D) IGP,S, T; IGP, В, S; 1-Р, QR, S, T; IVP, В, S 
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List — | contains compounds with bond parameter and List — II contains bond parameter 
decreasing order (X1, хг, хз are bond length while o,B,y are bond angle) 
List -1 List - Il 
(0 F i Г (P) 220222 
B B B 
5 X2 N 
20 ы Ү 
Е Е F F F F 
(11) Q Ч (0) | у> а> р 
(J N 
| JAS, Fis 
7433 СІ Y F 
TL TIR Sp seem 
О О О 
X5 TURON. 
е М Y 
H H F F Cl Cl 
(IV) S. S,F, Sick (S) | x4 >X >X; 
(5-5 bond length) х, X X3 
(Т) | y>B>a 
(А) IOS, T; IIGR; 1-0,5; IV— S 
(В) I>R, S; II2Q; 1-5, T; IV P 
(C) IR,S; IIR; 1-9, S; IV5P 
(D) 1-8,5; 117; III2S, T; IV S 
List — | contains elements and compounds in respective properties and List — 11 contains 
decreasing order of properties. 
List -I List – 11 
(1) В Al Ga In (P) |4>3>2>1 
1 2 3 4 (Atomic size) 
(I) | NaOH КОН RbOH CsOH (0) | 4>2>3>1 
1 2 3 4 (Thermal stability ) 
(IM) | 50, СО, CaO С5,0 (В) | 1>2>3>4 
1 2 3 4 (Basic strength) 
(ІМ) | BeF, BaF, Сағ, МОР, (S) | 4232122 
1 2 3 4 (Water solubility) 
(T) |2>3>4>1 
(A) 10; IIS; III2P; IV— T 
(B) IQ; 1-Р; 111—9; IV—T 
(С) IP; II2Q; 1—8; ІА 
(D) IQ; 11-Р; 11-58; IV R 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


34. 


Fauzosite, a zeolite has formula 
Na, (AIO, ), (SiO; ),95 |.250н,0 


The value of Xis бы; 
у 


Calculate the pH at equilibrium point when a solution of 0.6 М СНСООН is titrated with а 
solution of 0.20 М NaOH (Ka of CHCOOH 10? at 25°C (1002 = 0.30, log3 = 0.48) 


In cyanuric triazide | СУМ, (М, 14! The number of єр” hybridised centre atoms is/are ‘x’ and 


number of x bond that can lies in same plane is/are 'y'. Calculate the value of 5 
у 


For reaction | + CIO} +H,SO, —— СГ +HSO, +1, 
If stoichiometric coefficient of HSO, is ‘x’ and total number of electron gain in the balance 


reduction half reaction is ‘y’. Calculate the value of EEE NN ? 
y 


(2- Stoichiometric coefficient of 12). 


2 mole of NH4HS(s) is taken in close container of volume 2 litre. If 1 mole NH4HS (s) taken part in 
reaction to attain the equilibrium state and at equilibrium moles of H»(g) is 0.75. 


NH,HS (s) — NH; (9) +Н,5(9) Kc, =X 
1 3 
МН; (9) =5№ (9) + ore (9) Kc, =Y 


At equilibrium [NH3] = a M 
[Мә] = b M calculate the value of -- _ig 9 
x, (a+b) 


The mechanism of the reaction 
X gy ——®®А SP is 


Step 1. X + Y =A] (Fast) 
K2 Ea Ae 
Step 2. | + Y —Es^ Р (Slow) 


If the value of К,,К,,К,,Е, ,E,,,E,,, A,, A; and A, are given below 


3: атар: “аз 


K, K, К, А, А, А, E: E E: 
103 10^ 105 2х108 2109 2х109 20 40 33 
Rate constant unit and pre-exponential factors for the reaction is in вес! and activation energy is 
KxA 


in kJ. Calculate the value of is.....? 


a 
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35. 
0701. 0.30 L 
02M 2M 
NH, solution MgCl, solution 
Mix 
What mass (іп g) of (NH4)2SO, should be added to the above mixture cause the Mg(OH); to re- 
dissolve? (Ksp for Mg(OH), -6.0х10:7 and K, for NH, =2x10°) 
36. In a elementary chemical reaction A (aq) —:32-19 ^. 2B (aq) + C (aq) 


Reaction mixture react with another reactant T and n-factor of A, B and C react with T in the ratio 
2:1:2respectively. 

If volume of 'T' used at 10 min is 40 ml. Calculated volume of T used att = O is x ml, att = 20 min, 
is y ml at t = œis z ml. 


Find out the value of y*7 15 Ln ? 
X 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


37. 


38. 


39. 


40. 


41. 


42. 


342x? +x 


5 —z~ (where x > 0) is EM then 0 may lie in 
2X +х+25іп Ө 


42 


If maximum value of f(x) = 


x 1 
If fi (t)dt = ех -ae^ (t(De"dt ,then 
0 0 
Е 1 
3-2e 
1 
(Суа-- 


(А) а (B) f(x) 2 e* - 2e* 


(D) f(x) =e* -e* 
е 


If a function satisfies (x — y) f(x + y) — (x + y) f(x — y) = 2(x’y – y) vx, y eR and f(1) = 2, then 
(A) |f(x)| is non differentiable at two points (B) |f(x)| is continuous everywhere 
(C) Қ-4)- 12 (D) f(4) = 18 


The value(s) 'a' for which the area of the triangle included between the axes and any tangent to 
the curve х?у = 2? is constant is/are 
1 
ni B) -1 
(9-5 (8) 


(© 5 


Let f(x) be non-positive continuous function and F(x) = ff (tdt vx > 0 and f(x) > c F(x) where с > 
0 


0 and let g : [0, oo) > R be a function such that га < g(x) Y x > бапа g(0) = 0, then 
X 
(A) the total number of roots of the equation f(x) = g(x) is 1 
(B) the total number of roots of the equation f(x) = g(x) is 0 
(C) the number of solution of equation |x? + x — 6| = f(x) + g(x) is 1 
(D) the number of solution of equation |x? + x — 6| = f(x) + g(x) is 0 
If y(sin 2x + y cos x) + sinx (sinx +2у) = ѕіпх(1+2соѕх) and Е o) is a point on the curve, 
X 
then which of the following is a point on the curve also 
Зл Зл 
А) |---,-1 В) | —,0 
®[@-') e (2 
(C) (5 ~) (0) none of these 
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codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
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Section - A (Maximum Marks: 12) 


answer. 
43. Match the following List-l with List-ll 
List-l List-ll 
f 16 
If function f satisfies |(f* (х) —8x^f? (х))ах + — = 0, then the value of 
f°(1) is 
(ll If the point of inflection for the curve y = [vi — t*dt is (a, В), then о + В is (0) |1 
0 
equal to 
Let f be continuous and function g is defined as g(x) = iG -ff Wau a 
0 1 
(ПІ) | tO (В) |2 
also Қ1) = 3, апа g'(1) + 971) is equal to n, + (where n4, По є М), 
2 
then n, — ne is 
(Арарат ара 0 аа tis 
et |, = and 1, = | ————~dx, then — is 
ma | [т i : ls (2-х%) el 5 
(Т) |4 
The correct option is: 
(A) (I) — (T); (11) — (P); (IIl) ^ (R); (IV) > (S) 
(B) (I) — (T); (11) — (P); (IIl) > (Q); (IV) > (R) 
(С) (1) > (P); (I) ^ (Q); (ІІ) — (А); (IV) > (S) 
(D) (1) > (T); (II) — (P); (11) — (T); (IV) > (S) 
44. Match the following List-l with List-ll 
List-l List-ll 
Number of points of discontinuity of f(x) = Е +{sinx} in x e [0, л] is/are 
| 1 P) |0 
9 (where [.] апа {.} represents greatest integer function and fractional part Z 
function) 
(1) If the area included between the curve y? = х?, tangent to it at point (1, 1) (О) |1 
and x-axis is A, then [A + 1] (where [.] represents greatest integer function) 
(il) If the area bounded by f : [1, ©) — [1, о) given by f(x) = x? — 2x + 2 and its (в) |2 
inverse is A, then ЗА is equal to 
1 
(IV) | Let |, = x' vt» (S) |3 
0 
(T) |4 
The correct option is: 


> (А); (II) > (Q); (ІІ) 2 (S); (IV) > (Т) 


T); (I) — (P); (IIl) > (О); (IV) — (R) 


(A) 0 

(В) (!) > ( ( 

(C) (I) = (А); (I) > (Q); (ІІ) > (Q); (IV) > (Q) 
(D) (I) > (T ( 


P); (ІІ) = (S); (IV) 2 (R) 
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45. Match the following List-l with 1451-1| 


List-l List-ll 
3 1 3/4 
(I) | Let f(x) 2x? 4 %Х%2. then the value of І f(f(x))dx is (Р) | 5 
1/4 
Let f : R > R, f(x) = 2x – x° and g : R > R, g(x) = х", n e N. If area 
II) 1d | (О) 11 
( between f(x) and g(x) in first quadrant is 5 then n is 2 
If f(x)= 1 and S = f(5) + f(4) + ҚЗ) +.....  f(-3) + 1—4) + f(—5), 13 
(ІІ) 1+е* (8) | > 
then the value of S is 
5 1 
(IV) | if f(x) = (жоғ Х-2сов2х- 5009 4х – al , then f(f(4)) (S) 2 
(Т) |4 
The correct option is: 
(A) (1) — (Т); (11) ^ (P); (ІІ) — (R); (IV) > (S) 
(В) () -» (S); (II) > (P); (1) > (Q); (IV) > (Т) 
(С) (1) > (S); (11) -> (P); (11) — (Т); (IV) > (Q) 
(D) (1) > (T); (II) > (P); (ІІ) ^ (5); (IV) > (5) 
46. Match the following List-l with List-1l 
List-l List-ll 
0) If f : R > R be differentiable function such that f(x + 2y) = f(x) + f(2y) + 4xy (Р) |1 
v x, y € R, then Ғ(1)- Ғ(0) is equal to 
If limf(x) exist and is finite and non-zero and im (09% ос! j- 3 
(1) ii: 32 f(x) (Q) |2 
then value of limf (х) is 
Let f(x) = 1 + 2 cos x + 3 sin x. If real number a, b, c are such that 
IH R) |3 
М) ах) + bf(x + с) = 1 holds for any x е В, then |22950) ig 8) 
Define f : R — R, such that f(x + y) = 3” f(x) + 2f(y) v x, y e R and f(1) = 1, 
I) then f(2) is ший 
(Т) |5 


The correct option is: 
) > (Q); (Il) (P); (III) (T); (IV) 
(P); (ІІ) > (О); (IV) 
Р); (II) ^ (О); (ІІ)  (R); (ІМ) 
) (Р); (HI) — (Р); (IV) > (T 


je eat 
2) 70 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Function f : В? > R is differentiable and satisfies the condition f(x) — f(y) > ІН +x-—y, for all x, 


y є R'. If g denote the derivative of f, then the value of the 8 505 


1«2cos[ | 
Consider a function f(x) = Al 5 3 | Then two number of points where |x f(x)| + ||x — 2 


r=1 
- 1| is non differentiable on interval (0, Зл) 


2 
If the value of definite integral | = | бх? -3x + 1)cos(x? - 3x? + 4x - 2)dx can be expressed in the 
0 


2 2 
form of a(sin В), where о, p е N, then the value of саваа 


lf = 2 30% |, іһеп тон is (where [.] represents greatest integer function) 


1 
1010 
pU (1- x) dx 
The value of |= 9 is 
1010 
1010 (1- х2022 ) dx 


oy 


х-у-1 

ху 
V X, y > 0 and (1) = 2, then the value of |1(в%9)| is equal to (where [.] represents greatest 
integer function) 


Let f be a differentiable function satisfying the functional equation f(xy) = f(x)+f(y)+ 


Consider the following area: 

А; = Area of region common to y x f(x) and y > g(x) 

А; = Area of region common to y > f(x) and ey < g(x) 

А = Area of region bounded by y = f(x), у = g(x) and x = +n 
for 


where f(x) = |cos [x||, g(x) = [sin |x|| for x e Fa л]. Then the value of (V2 +1)(A, + A, + А») is 


л/2 
If |= І біп хІо0, (sinx)dx and A is area of the region bounded by the set 
0 


(зуг <y <min{3-x 2) , then the value of A — l is 
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Physics PART - | 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


A uniform rod of mass т and length / is released from the 


position shown in the diagram. If all the surfaces are smooth then 
find the Normal reaction applied by ground on the rod just after 


Vertical wall 


the release. 0- 3 : 


9m 12m 
(д) Т9 (B) 9 
25 25 
16 mg 13 mg Horizontal ground 
(С) с pe 
25 25 


A collar of mass m is to be moved along a long fixed 
rough straight vertical rod by applying a force F which is 
constant in magnitude and whose direction is 
continuously changing such that 0 is increased from 0? 
to 90? linearly with time. Initially the collar is at rest at 
ground and again comes to rest when the force 
becomes horizontal then 


^ p (coefficient of friction) 


A) F= et B) Е= „10% 
ЖЕЙДІ Mm 
(C) F= Зтал (D) F= 2татл 

2(1-и) (1-н) 


A horizontal stick of mass m has its left end attached to a pivot on 
the inclined plane while its right end rests on the top of a cylinder 
of same mass m as shown. The coefficient of friction between the 
cylinder and both the stick and plane is и. Then the smallest value 
of и for which the system doesn't slip anywhere is 


(A) 5110 B 3sin 0 
24 cos0 14 cos0 
sino Зсіп0 
(С) (0) ———— 
14-cos0 2 + cos0 
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< 


4. A block is placed on a fixed rough inclined plane 


С Е 4 as shown. A force F is applied on the block 
in the direction shown. Find the range of 0 so that any 
value of the force F is not able to slide the block along 
the inclined plane. (Assuming that F always lies in x-y 
plane). (Also Given a < 30°). 


——Ó————Á— d n 


horizontal 


(A) [60°, 120°] (В) [30°, 120°] 
(С) [30°, 90°] (D) [60°, 90°] 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. A bead of mass m is given a velocity u from 
point A along a fixed smooth circular wire of и 
radius R which passes inside the bead as 
shown in gravity free space. A force F (constant 
in magnitude) always acting on bead towardsa 2. MEET 
fixed point P. If ug is the minimum value of u so A B 
that bead completes the entire circle and if 


Ч оа and 2-8 and Ñ is the normal 
10 R 

reaction experienced by bead at point B. Then 
choose the correct option(s). 


(A) раа 5 ps кеа (B) It a- J2,B- 1. then 82-11 
8 2 3 3 
(C) If a= V3 ,B=— then Nei (D) If a= 43, B- 1. then МЕ 95; 
8 2 3 3 
6. An ideal smooth massless inextensible string passes 


through the bead as shown whose ends are fixed at A and 
B. Initially the system is in equilibrium, now bead is given 
a velocity ./2gl in horizontal direction and in the plane of 
the string as shown. Let То be the tension in the string and 
ro be the radius of curvature of particle just after the 
velocity is given. Then choose the correct option(s). 


31 mg 350 
А) To 2 ——- B) ry = — 
(A) To 30 (B) 10 3 
41mg 254 
C) Tg = —— D) ry 2 — 
OTS, Duc. 
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7. A small particle of mass m is dropped from ms 
height h from the flat surface of a uniform solid I 

І 

І 


hemisphere of mass 5m and radius R which is FORE БЕЕН. 
held at rest with the help of two frictionless pivots \Z V 
on diametrically opposite points and the -- 6------------------2Э ТАЗ 
hemisphere is free to rotate about the axis 
passing through the pivots. The particle strikes 

5m, В 


on a point on circumference which is equidistant 
from the pivots and sticks to it. After the collision, 
the flat surface of hemisphere just able to reach 
in vertical plane. Then choose the correct 
option(s) 
21R 
(A) h 3 
(B) h=3R 


(C) Angular velocity of the system just after collision is (128 


58. 
үзэв 


(D) Angular velocity of the system just after collision is 


8. A particle is thrown from ground with speed u at an angle 0 
with horizontal as shown. If Uo is the minimum value of u so 
that the particle will cross the horizontal cylinder just grazing 
at two points on it and 00 is the corresponding angle of 
projection. Then choose the correct option(s). 


(А) u$ -Rg|2- 2/2 | (B) tan? б, = [8 - 24/3] 
(C) u$ = Rg| 2 243 | (D) tan? 0 = [3 + 2v2] 
9. The system of two blocks and a frog (each having mass 5vo 
m) is placed on a smooth horizontal surface as shown. 
Initially the spring is in natural length (/o) and all are at AST 
rest. Now the frog jumps with velocity 5 vo at an angle of "= K 
37° with horizontal w.r.t. the block A and lands directly on a-o e 
block B. If R is the horizontal Range of frog in ground VULT LL SA 
frame during the jump. If stiffness of the spring is 
2.2 
kes T , then choose the correct option(s). 
288v6 
2 2 
24 
(A) R= 1850: (B) R VO 
g g 
2 
(C) 4g - 1200 ЦН (D) £9 = Sola] 
T g T 
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A uniform rope of linear mass density X is coiled on a 
smooth horizontal table as shown. One end is pulled up 
with constant speed vo. Then choose the correct option(s) 


2 2 

(A) Force exerted (F) on the end of the rope is Ayg+ 52 

(B) Force exerted (F) on the end of the rope is луд + avô 
3 


M ЯМ? 
(С) Heat loss per unit time is = 


(D) Heat loss per unit time is ^$ 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


13. 


An L shaped wedge of mass m having long horizontal base is 
placed on smooth horizontal surface as shown. A thin Ring of 
mass m and Radius R is set in motion on the rough horizontal 
part of the wedge with a linear velocity v and angular velocity о 
such that v = oR. Ring collides with the smooth vertical part of 
wedge such that collision is perfectly elastic. After a sufficiently °%7777777777777744444 


long time, the final velocity of wedge is Е Find the value of K. 


(Assume wedge does not topple due to collision) 


A projectile is thrown from ground with velocity 8 m/s. When it is moving with 6 m/s, it is at 
maximum separation from the point of projection corresponding to the speed 6 m/s. Then this 
maximum separation corresponding to speed 6 m/s is k meter. Find the value of k. (Take g = 10 
ms ^) 


A small elastic ball moving horizontally with 40 m/s 
collides with the smooth stationary wedge (e = 1) at 
point P which is placed on smooth horizontal surface as 
shown. After that it again strikes on the wedge at same 
point P after tp seconds. Find the value of to. (Take g = 
10 ms?) 


Bob of mass m of simple pendulum is given a velocity from the lower most position in horizontal 


Ж ; T, . 
direction in uniform vertical gravitational field (g) such that —"®%=2 during the subsequent 
min 
motion. Then the tension in the string when it becomes horizontal is K mg. Find the value of K. (T 
represents tension in the string) 
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15. A bead of mass m is given a velocity along a smooth rigid spiral wire 
(mass M = 2m and outer radius R) such that bead slides along the 
wire. When bead will reach the center of spiral and sticks to it, at that 
moment velocity of bead is v and angular velocity of spiral is о. 
(Assume that the center of mass of loop lies at its centre and given 
that its moment of Inertia about an axis passing through centre and 


2 
perpendicular to its plane is | ET) Find ан (Neglect gravity) 
V 


16. In a fixed hemispherical smooth bowl of Radius R, a particle is 
dropped at point B somewhere else other than point A. Collision 
with the bowl is perfectly elastic. For second collision to take 


place at point A, the maximum value of ZBOA is k radian. Find 


the value of K. 


17. A particle is released from the top of a fixed 
smooth inclined surface as shown from height H 
from the ground. The particle will reach upto 
height h from the ground on a rough fixed 
inclined plane which is directly connected to the : 
smooth inclined plane. If coefficient of friction for horizontal 


1 H 
rough inclined plane is the find —. 
Я Р 243 4h 


(Assume that particle does not jump.) 


18. A uniform rod of length L is rigidly attached with a 
uniform semi-circular ring of same density as of rod 
to form a rigid body in a plane. The system is hanged 
in vertical plane in equilibrium with the help of hinge 
as shown such that rod is in horizontal position. Then 
the distance of centre of mass of the system from 


hinge is "EIE Find the value of of. 
2| n«p 
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Chemistry PART - II 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 


options is the correct answer. 


19. For the dissociation of PCI, (g) the variation of (1+ о) against (D/d) is represented as 
(D — Vapour density at t = 0, d > Vapour density at equilibrium) 


(1-о) 
== 
(В) 
(1-о) 
‚ ж: 
(С) 
(1-0) 
D) —> 
ї (à 
(1-0) 
|9) — 
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20. 


21. 


22. 


For an reaction 2 - pentyne < 1- pentyne. The temperature dependence of equilibrium constant 


is given by /nK = 8.0 zo . The value of AS? at 300 К. is.... 


An electron in an atom jumps in such a way that its kinetic energy changes from x to - Тпе 


change in its potential energy will be? 


The time required for 50% completion of a first order reaction at 298 K is equal to that required for 
75% completion of a reaction at 308 K. If the pre-exponential factor for the reaction is 


3.5x10° бес”! in the given temperature range. Find the ratio of Kags to Каф. 
(A) 0.5 
(B) 2 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


In the emission spectrum of H-atom from energy level ‘n’ to ground state in one or more step and 
no line belongs to the Breckett series is observed. The wave length of lines belonging to Balmer 
series may be (R = Rydberg constant) 


36 
(А) ең 
16 
3R 
R 
3R 
35 
3R 


(B) 
(C) 


(D) 


аи M €— —— € MM — ——  ——————X HM BÀ 
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25. 


26. 


27. 


28. 
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For the reaction started with 1 mol A,B, (g) is 
А,В, (9) —— A; (9) + 2B; (9) 
The vapour densities are measured at various time of dissociation and observed value are 


(i) attimet 2 0 min VD = 50 

(ii) at time t = 10 min VD = 25 

(iii) at time t = 20 min VD - 20 
V.D.(A;B, ) 


If = 5 and ї, оо, is 40 тіп. 


VD.(A;) 


Choose the correct option(s) 

(A) The ratio of atomic mass of ‘A’ and atomic mass of ‘Bis 1 : 2 

(B) Mole% of Bz at time t = 10 min is 50% 

(C) Assuming uniform dissociation the ratio of rate of disappearance of А,В, and rate of 


appearance of A» (g) between t= 10 min to t = 20 min is 1 : 1 
(D) Mole % of А; att = 10 min is 50% 
A closed rigid container of volume 1 litre, initially contains 4 mole of HI (g) and 4.25 moles of 
N, (а) at 27°C. When the mixture is heated to 127°C two reversible reactions takes place till 
equilibrium is established. 
2HI(g) = H (9) +1 (g) Kc, 
2N, (g) + 6H, (g) = 4NH, (9) Kc, 


At equilibrium the concentration of lə and МН» are 1.0 М and 0.5 M respectively. Choose the 
correct option 


5 
A Буш 
А) Ко, = 35 
16 
B) Ks -= = 
(B) Kc, = 725 

1 

©) Ko, x Kc, = 56 


(D) Conc. of М» at equilibrium = 4.0 mol/litre 


How many of the following compounds has more than one рл- dx bond 


Which of the following statement(s) is/are true for CH» = СН» and СН; = SF, (Methyl sulphur 
tetrafloride)? 
(A) In ethylene nodal plane lies in molecular plane 


(B) In methyl sulphur tetrafloride nodal plane lies in axial plane 

(C) In methyl sulphur tetrafloride nodal plane lies in equatorial plane 

(D) If the nodal plane lies in equatorial plane its stability will be less than if its lies in axial plane 
How many of the following compounds has more than two (3C — 2e) bond. 

(A) Me ), 

(B) B 

(C) Ad Js 

(D) Be(BH, ЇЇ 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. 


30. 


31. 


32. 


Not considering the electronic spin the degeneracy of the second excited state of H-atom is ‘x’ 
degeneracy of the second excited state of H is 'y'. And number of angular node in de, orbital 


is ‘z’. Calculate the value of Es +2? 
y 


The given reaction how many of them can give sp? hybridised boron centre. In case of the 
product(s) 


(i) Borax —^—› 

(ii) Borax +NH,Cl—*> 

(iii) Borax —© › 

(iv) Вогах--22-, 

(м) В,Н, + NH, —— 

(vi) В.Н. +LiBH, —“* > 
(vii) ^ LiH + BH; —— 

(viii) К. [AIF;] + BF, —> 


(i) If the sum of the number of lone pairs of electrons on each central atom in the given species 
is/are 'x' 
[TeBr; [IF ,5МЕ, and |ХеҒ, | 
(ii) and among the following species the number of diamagnetic spin is/are 'y' 
B,, Lis, С, C3, OF , OF, Hes, Bes, КО,, КО, МО,, В.М.Н, 
(Atomic number of Te = 52, Br = 35, Xe = 54, K = 39, | = 127). 


Calculate the value of o d ? 


Equilibrium constant of SO, (9) decomposition and formations was calculated by following two 


methods 
Method (1) Method (2) 


280, (9) = 250, (g) + O; (9) 250, (g) + О; (9) = 250, (0) 


| II 
at t = 0, 10 moles of SO; is added 5(/) in Initially 2 : 1 molar ratio SO» and О is added 
respectively. At the equilibrium total pressure 
of mixture 20 atm. Mole % of О» at equilibrium 
is 25%. Kp for the reaction is ‘y’ atm”. 


container. If at equilibrium mixture is titrated with 
0.2 M acidic KMnO, its volume 4 litre. Kc for the 
reaction is ‘x’ (mol/litre) 


The value of Jis? 
X 
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33. Consider the following combination of atomic orbitals 
Sr. No. | Combining orbitals Internuclear axis 
i. 8-0, (x) 
і. dy + dy (x) 
iii. d, ар, (2) 
iv. ру ғр, (у) 
v. d, + dy, (x) 
vi. S+S (z) 
vii. d; +d (z) 
viii. dy +d, (2) 
ix. p, +P, (у) 
x. 8-0, (x) 
2 2 
Calculate the value of 810 8 (Where a = с, MO. b = x. MO. а = non - bonding MO.) 
34. In the given compounds bond angle and bond length are defined 
т F if F F 
| | 4 vr 1 E Ө; дэн Өз 
up o 2 Тазы. bo zu 291 
Он Н+ H несе H^ | œF Р | “ғ 
o H F F 
» Ii ІШ IV у 


) ү> В>а 

!) Yi > Y2 > Ya > Y4 

1) 04 > 0, > Ө; 

IV) X, > Xp > X3 > X4 

V) Dipole moment IV > II» Ill » 1-7 V 


If the number of correct order(s) is ‘x’ and incorrect order (s) is 'y' about molecules |, II, ІШ, 
IV and V. Calculate the value of (2x + y) .... Is? 


35. The solubility of Mg (OH), in pure water is 5.8х107 g/litre at 25°C. 
2 


| Mg(OH),(s) 


= - = _7.|-_0.01 М Mg(NO4); 


2 at 25°C 


0.35 M NH,CI + 0.7 M NH,OH 
at 25°C 


K, for NH,OH =1.0x 10° 
Ksp Al(OH), = 1.6 10720 


If the | ма” | in container (I) is х М” and concentration of | ма” | and [Al]. In container ІІ is 


'y M' and 2 M' respectively. Calculate the value of Dm жасам ? (log2 = 0.30) 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


AITS-PT-I (Paper-2)-PCM-JEE(Advanced)/2023 12 


36. 


Choose the correct and incorrect statement in the following given statements 


1. 


Hydrogen peroxide. In the pure state is non-planar and almost colourless. 

5, (5) +аон (aq)——5bS^ (аа) + cS,03 (aq) + dH,O(/) 

The value of a+ b is 16. 

Hydrogen peroxide. In its reaction with KIO, and NH,OH respectively is acting reducing 
agent and oxidizing agent. 

MgCl,.6H,O on heating give anhydrous MgCl. 

H4,BO, is mono basic weak Lewis acid. 

According to MOT B, and C, both do not have c - bond. 

'Be' cannot be qualitatively confirmed by the flame test. 

Correct order of density of alkali metals is Li « K « Na « Rb « Cs. 


The silicates in which three oxygen atoms of [Sio, ] are shared known as sheet silicate. 


Ро“ compounds are stronger oxidizing agent than Sn*^ compounds. 
Graphite is better lubricant on the earth than on moon. 
The hydrolysis of trialkylchlorosilane R,SiCl yields trialkylchlorosilanol. 
If the correct number of statement(s) is/are x and incorrect statement(s) is/are y. Value of 
3х-у. 
——is.... 
6 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


f(x)-f 
If f(x) is a function such that (ee OT fan iene Ovx y e R and #(0) = 1, 
1-у 1+у? 
then the function f(x) is 
(А) ап x26 9" * (В) -(1 + tan ' x) 
(Che (О) tan ааа 
A function f(x) is such that the area enclosed by |y| = f(x) between x = 1 and x = a (a> 1) is given 
by g(a) = а“ + ба? — 16a + 9, then the area formed by the curve k(x) = \ Ч 5 between the lines 
g(x)+ 
X= Е and x = 3 with the x-axis is 
101 1 131 
—| B) —In| — 
А 5 (22) (B) 5 (2) 
(C) 19017) (0) ын) 
2 12 2 12 
The value of Ге" (2x - cot x)(x? - In(sinx))(cosec x )dx is equal to 
(A) е (2х -In(sinx)+1)(cosec x)+c (В) е“ (2x -In(sinx) – 1) (cosec x) «c 
(C) е“ (x? -In(sinx) +1)(cosec x) +c (D) e* (x? -In(sinx) -1)(cosec x) +c 


Let C be a curve f(x, y) = 0 passing through (1, 1) such that it is orthogonal to the family of circles 
x +y – ах = 0, where ‘a’ being parameter, then the shortest distance between the curve С and 
5 parabola x? = 2y « 1 is 


А) J2 +1 (B) /2-1 
5 (D) 43-1 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


Let f(x) = (cos? x)-(e ^^, х 4-3 2 E then which of the following options is/are true? 


(A) f"(x) = 0 has atleast one root in TE 2 E 


(B) y = f'(x) has a point of local maxima in х є (8 o 


(C) f"(x) 2 0 has exactly one root in x € (-5 z) 


(D) lim --1 
xa х“ –- 3х 42 


where ‘о’ is the total number of points of maxima and minima of y = f'(x) 
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42. 


43. 


44. 


45. 


46. 


Let f(x) be a function satisfying f'(x) > 0, f"(x) > 0 Ух e (0, 1) and ҚО) = 0, f(1) = 1, then which of 
the following options is/are true? 


Morus ШЕШЕ 
TOROF TEREE 


In a question, a student was given to find the derivative of the product of two functions ‘f and ‘g’. 


The student by mistake thought (fg)' = f'-g' for his question f(x) = I and he got the correct 


answer. Given that g(1) = e. Which of the following options is/are correct? 
(A) g(x) is discontinuous at one point 
(В) limg(x)=1 


3 умен, 
(C) lim Ee. 12 where a is the number of points of discontinuity of g(x) 


xoa X 2 


(D) g(x) is discontinuous at two points 


2 
Let f(x) = cos | == 
1+ 


я and g(x) = {f(x)} V x є R (where {x} denotes fractional part function of х), 
then which of the following options is/are true? 

(A) Total number of points where f(x) is not continuous is 2 

(B) Total number of points where g(x) is not continuous is 7 

(C) f'(1) -1(-1) = 1 and g(x) is not differentiable at x = 0 

(D) Total number of points where f(x) is not continuous is 3 


1-4/2 сов! 


37/4 
Let f(x) be a function defined by f(x) = І eost Ss Vel ja where x is any 
0 (cost + /2) 


real number, then which of the following options is/are true? 
(A) f(x) is continuous and differentiable everywhere 
(B) f(x) is continuous for all x but non-differentiable at two values of x 


(C) Minimum value of f(x) is forx e R 


(D) Minimum value of f(x) is 3 forx eR 


с then which of 
+X+1 


Let the function 1:(-ос, oo) | 5, d be given by f(x) = sin [loo 
the following options is/are true for f(x)? 


(x) is injective function 
(X) is surjective function 
f 


(+) = (х) 
h i x) = 
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Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. If f(x) is a function satisfying 3f^(x) — 4xf(x) + 2 = 0 and the value of integral 
ро _ 2 
| ем Ох is equal to 25 ши +c (where a, b, c are constants), then 
(зї (x) —2x)(x? -f (x)) 3x'f G0- 4x? +2 


the value of (a + b) is 


48. If the area bounded between the curves |x| + y = 4 and REN -2 is = sq. units, then the 


value of A is 


| шуш; mn? Алс | 
49. The value of lim | lim is , then the value of A is 
пә [РР (mên? +k2)(n? ) 160 


г=1 


(х2-1)(х2-9) 


50. Consider f(x) = ,X € R—{a, б), where g(x) is a polynomial of degree x 4. 


g(x) 
f(x) has a removable type of discontinuity at x = a and x = b. The following three informations are 
also known 
(i) lim fx) 2 oc (ii) lim f (x) = -4 


(іі) lim. f(x)=a non-zero finite number 


Let L and M denotes the number of points of discontinuity and the number of points of non- 
differentiability of y = |f(|x|)| respectively in R (the set of all real numbers), then the value of (L + 
M) is 


4n 35/8 
51. | dx dx 


f |lI———-4 І — 9x then the value of 251 
o 2+sindx  $ (=) 16 
+COS 3 


52. Let f(x) be a polynomial of degree 6 such that f(2) = 85 and attains its local minimum value 4 at 
points x = —1, x = 1 and x = 5. The local maximum value of f(x) lies at x = a and x = p. 


2 = 
If ІШЕ 229. = à , then the value of [A] is (where [.] represents greatest integer function) 
XO t X к= X + 


2022 


| 
| (1 +1)2021 — 1 
2023 t 


1 


2022 
X 


53. If the value of lim | «| - ! , then the number of positive divisors of 2, is 


54. If the area bounded by the curves x° = y, х? = -y and y? = 4x – 3 is T. where m and n are 


relatively prime positive integer, then |m — n| is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
Section – А 
1. A.B, D 
Som cade 
dt 


Sol . 


Sol. 


0 т 
[2©--ол[а ->т- 60 sec 
9 0 


0.1 2 
а= уо = 0.1Vx — = 0.01 m/s 
Ух 


А, С 
Speed of the object will remain constant because tension 
is always perpendicular to the velocity. 


: r 
So angular momentum about O = mv, sin ang = mvgr 
sin 


2 
mvamv 
— 0 "9 — 5 kg-m^/sec 


Tm ax 


B,C 

For the bigger disc Corf - | fat, =0 

For the smaller disc Cor = нан, =0 
3 f 


L 
So, о? = or} and 1 = 
Lo n 
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4. A, C,D 
Sol. In both situations ус == 
йде DE J 
In situation-(ii), о = — 
m£ 


5. B, D 
Sol. Hg^* > Наа > He (as shown clearly) 


y y y 
So, u$ > ША > иб 


Vertical component of initial velocity of each particle will decide the time taken. 


So, іс «t4 < tpg 


6. B 
Sol. For COM position, mix, = M2X2 


Where m, and m» are masses of left and right part of the rod and xi, хг are their respective 


position of centre of mass. 
Simultaneously, тухф = mzx2o 
and lo = 


and 1 о? ж 1 е? 
2 2 
7 С 


Sol. () 0 = 100v + 50(у + 3) (COLM) 
v=-1 m/s 


So, work done by man = —(100)(1)? + 5(60)(2) =150J 


1 
2 
(П) Wy + Wig = A К.Е. (WET) 
1 сэрж 1 2 2 
Ww = 5(2)(10)? = 5(2)[ (6)? - (15° | 
Wn=- 100 J 
(1) Unstable equilibrium points are x = 10 m, 30 m 
Stable equilibrium point is x = 20 m 
So, U; = 0, and Ur = -—-(10)* =-100 J 
100 
W conservative force — Ui E Ur = 100.) 


5R ЭН) mgR 
(IV) Wex = Ur- Ui = 21:55 Даган 4 
8. В 
Sol. In case-(l) 
at = ox 
y= Тағ 
2 
= 1. Q^ Xx? 
2 а? 
ox? 
EE" 


3 m/s 
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9. A 

Sol. 3 kg block will be at rest. (so friction between S» and D - tension in the string connect to block D) 
Considering A + B + C in a system 
T-6=8a, 20-2T=2a; апаа = 2а; 


So, qm m/s? 
7 


So, there will be slipping between blocks A and B. 
Now consider (B + C) in a system 


T'-6-1222a 

20-2T'22a. and а = 2а 

So, T' -7 = 4a2 

20 - 2T' = 2а 

So, a’ = 1.2 m/s? 
10. С 

2 2 2 2 

Sol. Сабве-І: mA ШЕ mu mm IL 


о = 20.3 rad/s 
2 
Case -Il: o = og = 6 rad/s 


2 
Case -Ill: ша 


о, +m% = (mR?) 
8 
So, Se cU rad/s 


2 
Case -ІМ: ША 


oy «mvE. £ =mR*o 
2\2 
8 
ЕЗЕР rad/s 


Section – В 


11. 4.50 (range 4.40 to 4.60) 
Sol. (F) (2) = (М) (1) 2 N = 2F (N is normal between rods) 


and 28 = (F,)(2) 


So, F = F 
2 
12. 60.60 (range 60.00 to 61.00) 
Sol. Total time taken = EUM = мэ 
0.0001у у 
ЧЭ | 1001 
Total number of collision with moving wall in the said movement = ———- = 50 


E 

V мээн 

V 

In each collision with the movable wall speed of the sphere increases by 0.0002 v. 
So, final speed of sphere = v + 50 x 0.0002v = 1.01 v = 60.60 m/s 
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13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


Sol. 


17 


Sol ! 


2.50 (range 2.40 to 2.60) 
from torque equilibrium about O 


£ 1 А 
Fé+mg—— = то 
922 92 


p- M9 
4 


1.41 (range 1.35 to 1.45) 
[Nat =mvcosé (v = J2gh) 


mv sin0 — umv cos 0 3 14) 450 
So, v = J2gh - = 42 m/s 
f m : E 54) ere se 


7.46 (range 7.40 to 7.50) 


[2 ee 
Хв - Хд + 4/ ХА + =L 


хв хд Хд dxa _ 
dt dt 2 +h? dt 
V 1 2 
So, ил = В 
А 71 созса 1.33 2-43 
2 


=> Ua = 7.46 m/s 


2.43 (range 2.35 to 2.55) 
2 
1 1 
YcM РА 3 


So, һом =1+Ž-0.05=1.62m 


So, Yom = LORS -248m 


58.80 (range 57.00 to 59.00) 

Assume the bloc M at rest, we see that both smaller cubes are applying net zero resultant 
horizontal force on the larger block. 

So, N = Mg + mg (cos? 37° + cos? 53°) = Mg + mg 
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18. 
Sol. 


2.00 (range 1.95 to 2.05) 
mg cos 53° = 0.5 N 
mg sin 53° + N = mo'r 


So, mg(0.8) + ШОБ). - 


50,10х2-о 


So, œ= E - 2.00 rad/s 
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Chemistry PART - II 
Section — A 

19. B,D 

Sol.  XeF, 9 sp?d? > Square planar and nonplanar 


20. 


21 


Sol. 


22. 
Sol. 


23. 
Sol. 


H,O, — sp? — open book structure. Nonplanar and polar 
хе?» Pentagonal planar and non – polar 
XeF? — Square pyramidal non - planar polar 


C, D 
О О О 
О 
» E d | 
Su. 
цаг “Хас "a im = 
О О 
ee 
OF о” 
All Cr - O bonds аге not equivalent All C - O bonds are not equivalent 
O 
= on F 
О | 
| Ж Ғ F 
SAIS | 77:24 | 
о | OF Р | =e 
F | F 
F 
All Xe - O bonds are equivalent due to resonance ѕр?а? hybridisation 
A, B, C 
r = 0, R(r) = 0 so its true for p-orbital, Azimuthal quantum number is 1. 
er r 
R(r) = 02% е a2 = 


One radial node is observed at r = 6a° distance. 
So, its true for 3p-orbital. 
In P, orbital nodal plane is in yz plane and p-orbital accommodate only 2-electron. 


A, C, D 
Tetrahedral will be formed by sp?-hybridisation. Other three can be formed by distorted sp°d 
hybridisation. i.e. 


XeF, andl, are ѕр?а but linear shape. 


BrF; is sp°d but bent T-shaped. 
SF, is sp*d but see-saw shaped. 


А, С 
In CrO3 Cr has +5 oxidation state. 
КО; is also colorful. 
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24. 
Sol. 


25. 
Sol. 


26 


Sol. 


27 


Sol 1 


28 


Sol. 


29 


Sol. 


30 


Sol А 
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A, B, C 
In option (D) if we add inert gas at constant pressure and temperature. Equilibrium will get 
disturbed and more in backward direction. 


A 


For reaction A —— Product 
Using the given formula we can solve all the options 


[A], -ТА) 


[А], 
[A], 


For second order reaction t = m - al 
КА) [A], 


For zero order reaction t = 


For first order reaction t = x 


B 
Correct answer is 1-Р, В, S; IGP, S, T; IIl GP, R, S; IVP, О,В, S 


C 
Correct order is IOR,S; IIR; 1-9, S; IV P 


D 
Correct answer is IQ; 11-Р; 111—5; IV R 


Section – В 


1.00 

SiO; is neutral and Na has unit +ve charge AlO; should have unit — ve charge to balance the 
charge of molecule. 

x(1) + y(— 1) + 136(0) + 250(0) = 0 


Х-у 
X =1.00 
y 
9.09 
CH,COOH + NaOH ——+CH,COONa+H,0 
0.60 М 020х3У 0.60V 
[CH,COONa] = 280M 5) 
4V 20 


рН at 25°C for salt of WA + SB is 
pH =7+ B + log (salt)) 


1 3 
Haz sadego- 
3 zi Ы 92) 


: 
-7--(5-0.82 
>2(5-0.82) 


: 
=7+—(4.1 
+ (ала) 


=7+2.09 
= 9.09 


НІТ) EE Ltd., FIITJEE House, 29-А, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-I (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 8 


31. 1.50 
| 
vl cese 
:М->-5р” 
eer 
2 
sp? =y N: 
C — 
RN Ж ^w © © 
десу ое 
© ee 
МАА | sp? | sp? 
sp ер? 5р 
Maximum 6r bond can lies in same plane and sp’ centre аге 9. 
Х-9,у-6 
eC b 
y 6 
32. 1.50 
Sol. Balance reaction is 


СО, + 6l + 6H, SO, ——> 31, + Cl +6HSO, -3Н,О 
x=6,y=6,zZ=3 


33. 6.93 
Sol. МН,Н8(8) = NH, (9) +Н,5(9) 
2-х х-у X 
NH; (0) = SNe (9) += (9) 
3 
ey i E 
Given, 
2-x=1 ey =0.75 
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34. 


Sol. 


35. 


Sol. 
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1.33 


КК 
K (overall) = * =10% вес”! 
к, 


А.А 
A (overall) = TS 22x10? сес”! 
2 


E, (overall) - E, +Е., -Ea - 15 kJ 
KA 2x10* x10? 
E 15 


= 1.33 


a 
18.48 
MgCl, + 2NH, + 2H,O ——Mg(OH), (s) 4 «2NH,CI 

Mg(OH), (s) = Ма” + 20H: 

(NH,), SO, is acidic so it will dissolved Mg(OH), solid which is formed in mix. When all 


Mg(OH), will re-dissolve the conc. of Mg*' ions in the final solution will become equal to its initial 


conc. 
|МН, | in mix initially = M = 0.14 М 


| Ма?” | in mix initially = шэн -0.06 М 


When | Ма” | = 0.06 


Ksp 6x107? T 
[м] V 0.06 ца 
| мн: | OH | 
“амны CS Tos] 


‚у 2x10? x0.14 
[ws] - 23867 


Mole of | NH; | - 0.28 


= 0.28 M 
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Mole of [NH], SO, needed = 225 = 0.14 


Mass of |МН, |, SO, = 132x 0.14 


= 18.48 0. 
36. 37.50 
Sol. A (aq)——> 2B (aq) + C (aq) 
t=0 a 0 0 
t-10min  a-ĉ a а 
2 2 
t = 20 min a ча да ча 
4 2 4 
ї = о 0 2а а 
Let the normality of ‘T’ is N and initial volume of ‘T’ is used x ті 
Att=0 Мед. of A = Мед. of T 
ax 2n =Nx x ... (1) 
Att- 10min Мед. of (А + В + C) = Mea. of T 
5 х2п+ахп+ Sx 2n = 40xN 2x: (2) 
Att- 20min Мед. of (A + B + C) = Mea. of T 
а aa ха» Эхэ Ny ... (3) 
4 2 4 
Att= o min Med. of (B + C) = Мед. of T 
2axn+ax2n=Nxz ... (4) 
80 140 . 160 


Solving these equilibrium x = 3 ml y = 3 ті,2 


Value of ae 37.5. 
X 
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Mathematics PART - III 
Section — A 
37. B,C,D 
42x! « x + Ё-53 
J2x* +x 
Using AM > GM 
eee | 
=> 5 ax" +X > (2sin^g)? > Яс ;2 22 вий > (x) < 3 jeosec 0| 


22 


5 0) <-3- — |cosec 0| = 2 2 |sin 0| = — 


J 
38. A,B 
' 
Sol. РИх-0- [feat == 
0 


= fi (t)dt = e* -ae”™ x Ж e* -2% differentiating we get, f(x) = e* – 2e?" 
a 
0 


39. А,В,С 
So. (x = y) f(x + y) — (x + у) f(x – у)= 2y(x — у)(х + y) 
f(v) f(u) 
Let x — y = u, X + y = V > иу) - v(f(u) = (v —и)иу = y= u=k 
у и 

=> f(x) =kx +x? е f(1)=2 > k=1> f(x) =x? +x 
40. D 
Sol. x*y =A", on differentiating аху +x? Чу. 0 > Сос сау 

ах ах Х 


Tangent at point (x4, y4) is у-у, = „лүү -x) 
X 


1 


2 
Area = Тэг 851) (x,) ^ = area is constant if a = 1 
a 
41. A, D 
So. f(x) < 0, F'(x) = f(x) as f(x) > c F(x) = F(x) - c F(x) 20 


= e*.F(x)-c.e*F(x)»0 = Ele F(x) 20 


= e* .F(x) is an increasing function 
=> e*.FG)2e*?.f(0) > F(x) 20 = {{х) >20 = Ңх) = 0 


Also, Me *g(x)) «0 = e%g(x) is a decreasing function 


= e"g(x) < е "g(0) = g(x) < 0 (as g(0) = 0) 
Thus, f(x) = g(x) has one solution x = 0 also, |x? + x — 6| = f(x) + g(x) = g(x) = no solution 
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42. В,С 
Sol. Solution of differential equation is (sin? x)y + (sinx) y? + (cosx + cos? x) =0 
43. D 
1 1 
Sol. (I) [0 б) -8x? f? (х) +16х* )ах = [(f*G0- 4x*)' =0 —f'(x) = 4x? 
0 0 
3 
(I) "(x)=- АХ == f'(x) = 0 at x = 0 and f"(x) changes sign around it 
2v1-x 
, 2 Т f 2 " Р) 
(11) g(x) = х ff Udu +f(x)- ft dt| andg'(1) = 1 g’(1)=6+ 3 
1 0 
1f dt 1 е" 1 3 
Wi Женіл eS ta) аре 
PE Ж зетот alin зө?! 
44. C 
Sol. (1) f(x) is discontinuous at x = 2 n 
3 


() А = е (252) в 20 
А 


2 2 
(1) Required area = 2/ хах - f (x? - 2x + 2)dx| = S 
1 1 


1 1 1 
(V) = et-xtdxe |х". хут хах = o+ peti) rfe 
0 0 0 
п-1, п-1 |l, _ n-i 
з "2 3 ЕТЕУ 


45. B 
Sol.  (l) For f(x) =x? -$* sxi > f(x) -(1-3)-1-5 (0) + f1 х) = 1 


3/4 


> |= ЦЭЛ: bess (1) 

I= [t )ах T (2) 

Adding equation (1) and (2), we get а- [1069)«10-169)-7 : 1-1 
(I) Area (A) = [ex x? x")dx = 7 >n=5 
(Ill) х) +f(x)=1> 8 -5 


(IV) f(x) =(3-x"] and f(f(x)) = x 
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46. D 
Sol. (1) Put 2y = y > f(x + y) = f(x) + f(y) + 2xy partially differentiate with respect to x 
f'(x + y) = f'(x) + 2y put x = 1, m —f(1)-f(0)22 


(Il) Let limf (x) = a , then a + 997 ed sien 


(1) х) + fk +m) 22 .. 5f 00e 10а) =1 also af(x) + bf(x + c) = 1 


On comparing a = b = эгж, 


(IV) {х + y) = Зх) + 2Y) 0. (1) 
Put x = 1 in equation (1) f(1 + y) = 3°f(1) + 2f(y) 
yoxof(1«x)23'(1)«2f(x) a. (2) 
Now, put y = 1 in equation (1) 
{1 + х) = Зх) + 241) a (3) 
From equation (2) and (3), we get f(x) = 3* — 2* 
Section — B 
47. 2023.00 
Sol. fx)-f(yzinx-iny-x-y a. (1) 
х э уапау > x 
f(y) – f(x) => Iny-Inx+y-x 
> f(x)-fly)<Inx-Iny+x-y | 22 (2) 
From equation (1) and (2), f(x : — f(y) = (In x + x) - (In y + y) 
=> f(x) =Inx +x > g(x) +1 => (2) 2023 


48. 5.00 
Sol. sin 30 = 3 sin 0 — 4 sin? Ө = sin 0(1 + 2 cos 20) = sinx = зїп [1-200527 


2x 
sin% = віп 1+ 2с05 = апа so оп multiplying all 
3 (s \ " 3? 3 хас 


zs. X 2x 
x үші. 2x sinx sin( 4.) п (12005 | sinx 
sinx -snf ií 2, = lim S [pace 9 => f(x) = — 


Thus |x f(x)| + |x — 2| — 1| = |sin x| + ||x — 2| — 1| is not differentiable at 5 points іп (0, Зл) 


49. 0 
2 2 
Sol. | = | (өх? -6x + 4)cos (x? — 3x? + 4x —2)dx + [Gx ~3)cos(x? - Зх? + 4x - 2)dx 
0 0 
Let | = l4 + lo 
2 
| = | (cost) dt = 2 sin 2 (where t = x? — 3x” + 4x – 2) 
-2 
Р 
l, = 3 [ucos(u* +u)du = 0 (where u = x — 1) 
-1 
50. 7.63 
Sol. If each of two positive real number x, y is not integer but x + y is an integer, 


then [x] + [y 2» x ^ y - 1 
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(> {x} + {y} =1) 


305k 305(503-К) _ 205 for 1< k< 502 


Since, 


503 503 
Өв ES +325 2) baies E - 304.251 - 76304 
5031 | 503 503 
51. 4044.00 
1 
Sol. l- ү (1-х22)°° dx let x” =t 
ye | yon 1 | уд! d 
BT 1- dt = 1-1? = ——[1'9%(2-— dt 
= -gult-* snl -(1-4%)) гү 1 
Риїї = 2у 
22021 1/2 iis 1 эл РР т 
l “10111 у? (1-у) dy and |, = [x**a-5 dt 2| yi Q9? dx 
1011 | | 
> 1-24 Ын 4044 
52. 199.00 


So.  fG)- iiec раз(а 200- 
X 


e? 


53. 16.00 


т/4 
Sol. А,-4((совх-віпх)дх -4(/2-1) also A, =A, -5 
0 


54. 4.75 


т/2 
Sol. | -5 | sinx (In(sin? x))dx , put cos x = t 


flea 2 8-8 -5Р--В-- re 
1 а. _ ек ЕЕ 


апа А ine 
4 
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Physics PART - | 
Section — A 
1. D 
So. т=1а (about ICOR) 
Ей E: (5) | 
mg = +m а. 
5/2 12 2 
- 64 
ЕС 
£ 3 
acm = 2° = 2 


Sol.  0-ot(o- constant) 
N = Е sin ot 
mdv 
dt 
0 T 
[mav - [(F(cosot - usinot) - mg)dt 
0 0 


= (Fcos ot - uN - mg) 


ШЕЛІ + ui cos ot], =mgT 
[0] 


. Also wT = Е 
2 


— ———————————————— ERR 
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. T т 
F| sin—+ucos——u|=mgaT 
кемен) -mgo 


T 
F|1-u|=mg= 
[1-u] = ma 
p. mg 
21-01) 
3. B 
Sol. F.B.D. of rod 
то = 0 (about pivot) 
mg 
is (i) 
F.B.D. of cylinder 
їс-0 
fy = fo 
(say f) 
Also 10-0 
(Ni -mg)/ = Nol > М» = М +mg 
38mg 
N = —— .. 
REC 
УБ =0 (on the cylinder) 
f (14 cos0) = № sino 
.. Зтобіп Ө 
2(1-со50) 
Also fi max < fomax [s М < N2) 
Зтоѕіп Ө mg 
f < uN < 
H1 cae ees) | 
ч 3sin0 
14 cos0 
4. A 
Sol. F.B.D. of block is as shown (0 < 90°) 


N =F sin 0 + mg cos a 
f= Е соѕ Ө – mg sina 
for No sliding f < uN 


Fcos0 - mgsina < (Fsino+ mgcosa) 


...(ii) 


(ій) 


mgsina +f 


Fsin0 + mgcosa 


43 
sin gl. cosa 
же + J8 | 
coz г 0 (1 по sliding even when F — о) 
43 
tan0 > J3 — 0 > 60° 
For 0 > 90° 


N = ЕѕіпӨ + mgcosa 
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f = mgsina —Fcos0 
f < uN > 0 < 120° 
Range = Ө e [60°, 120°] 


A, B, D 
Applying WET on bead from A to B Wy + We = AK 


O+F[(R-x)-(R+x)| =F iv? | 


conservative 
4Fx Fx 
vê =u? —ug-2 
m m 
2 


Also МЕ 
В 


R m R 

n mp 2 2 _ m 2 4Fx 
N R а 18 F а 1] 5 F 
N= Е| 4p( a? -1)-1] 
N= F [1+ 45(1- 0°) [i 
A, D 
As PA + PB = 10 / = Constant X 
The bead will move along the elliptical path in vertical 
plane. 


Such that 2a = 10 / and 2ae = 8/ > а= 5/, Б = 3/ 
Equation of ellipse is 


2 2 
даг. sty өл 
(508 (34) 5 
4213/2 
оу 0,-3 0 3 
t (0,-3¢ у= 0, у" = = 
y аң0-%)- (<у-0у"- 25) 
978 
m 2 3 
2Tp cos0- mg = — (v2!) [s cos0 = 2) 
їр 5 
1 = 2118. 
30 
A,C 


Angular momentum of system is conserved about the axis passing through the pivots 
L; (Just before collision) = L; (Just after collision) 


mvoR = + (6т)н? Jo 
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Vo 
> 0-— 
3R 
Now, applying conservation of mechanical energy after the collision 


1 2 2 2| 2 3R 
—| mR* +—(5m)R mgR = 5mg — 
H + ) Je +mg 9% 


mR? уд _ 7mgR 


3 
21R 74 
Also ус = 4/29һ = һ = = 
OT age are 12 
8. A, D 
Sol. For u to be minimum, it just grazes the cylinder at two points 
as shown. 
From COME 
mu? mv? 
— — = —— — + mgh 
2 2 
u? =v? + 2gh 


u? =v? +2gR(1+cosa) 


2Rsina 


2 81120, гы е Rg 
9 cosa 


Also 2Rsina =v 


From (1) and (2) 
u? -Rg| 2+ 2cosu + ! | 
cosa 


For u min. (2) =0 > cosa = — > a= 45° 
da 


иё = Во[2+24/2 | 
Also исоѕ0 = усоѕа 
tan? 6, = [3 + 242] 


9. A, D 

Sol. Just after the jump by the frog. 5vo (W.r.t. to A) 
According to COLM of (A + frog) 

(4м —v) m- mv = 0 V = 2Vo 


Now consider the motion of blocks in their Vo «— А ; 
COM frame. [m VOI Hm | t=0 
At any time t 

2k 
Увс = Vp - VcM = Vo cos (ot), 0 = Tmi 


Vg -Усм + V9 COS ot 
Vg =—Vo + Мо COS at 
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Sol. 


11. 
Sol. 
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Also the frog is in projectile motion from ground frame 


g g g g 


Also frog land on B 


А 
Then o+ [vgdt = А 
0 


Т 
£g =R- Ivo (cos ot - 1)dt 
0 


Ур. 
fg -В-ууТ--2алөтТ 
[0] 


9 л 
В, С 
Ғ-т0-У0-- also т = лу 
ду 

F = Ауд + мА — 

yg + Vo dt 
= Aygt+ avô 

МЭ dE 
Heat loss per unit time = Fvg “Зар 
= ЫХ -toé saya 
dt| 2 2 
3 ave 
Aygvo + Амд — a = ХУ0У0 
2м 
Sor 
Section — B 
2 
Observing the motion in COM frame. Then system will look like 
«——— v2 — v2 
ж 22 
у/2 
Just before the collision Just after the collision 


After the collision, ring starts sliding and then starts pure rolling on wedge as shown. 
œ'R = 2v' (pure rolling) 
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12. 
Sol. 


13. 
Sol. 


Applying COAM of ring in centre of mass frame (after the collision) 
about point P on wedge 


по тау) = mRv' + mR?o' 


тву = amRv' v'- id 
2 6 


Therefore the velocity of wedge is < (in centre of mass frame) when pure rolling starts after the 
first collision. Then they again collides and ring again starts pure rolling on wedge and velocity of 
wedge is 18 (in centre of mass frame) after 274 collision. 


The process goes on and there will be infinite collisions and finally wedge comes at rest in centre 
of mass frame. 


Velocity of wedge = 5 (in ground frame) 
5 
У-0-0 r 

ы : Э V+U a ІЗ 
also 5- (Vave)t = EX Al ЫГ 

2 7 PC t 
V-ü-gt (i) > / > 
2 и, е4 
шин ...(ii) "a" 
t=0 


Squaring and multiplying 
(9.7 + їй + 20.7) (V.V + 00-207) = 40757 
„2 (100--20У)(100- 204) 


4g? 
sis max. when üv-0oulv 
S -100 _ em 
max 2(10) 


6 
If it strike again at same point, then the horizontal component of their velocities are same after the 
first collision. 


Just before collision `, Just after collision 
As e=1 
Vsep = Vapp 
V2COSO = уовіп0 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 
3 
Vo = Vo tano = (40) = 30 m/s 
to = ыг - 6 sec. 
9 
14. 9 
Sol. Tmax = 11 
Tmin 2 T2 
ти? 
2 
Tp «mg =" ...(2) 
From COME (of pendulum + earth system) 
1 2_1 2 
—mu* = —ту^ + mg(2l 
smu s (2) 
u? =v + 4gl (3) 
also 12 ...(4) 
T2 


и = 41191, у= 4/71 
v'=,/9gl, 
mv? 
Ts | =9mg К=9 
15. 2 
Sol. 


Applying COLM 
mvo = (m«2m)v v -2 


Applying СОАМ about point P 


05 c ато OR 
220 
3 
oR _» 
у 
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Sol. 


Also Rsin0 = Vosin20T 0/2! Rsino 
оу? 

Rsin0 = “2 (2зілбсовө)/2( +cos0)-3] gcos(0/2) 

As vô = 2gh 


R 
Е 8| сов9|2с080-1|| 
һ>02со520-сов0 > 0 
cos0(2cos0 -1)2 0 


coso> 1 
2 


0-1  K-3 
3 


2"? Method: 


20 «o +(90-2) - teo: 


odes 

2 
Now a > 0 
0 « 60° 


т : 
0 -- radian 
тах 3 


17. 6 
Sol. Applying impulse momentum theorem. 
[Nat =MVo D 
| уа = т-у) 
Ур 
--1(11-43 - 
М а | 8и) =н vov3/2 


f hei 
Also ve = 29H and Just before the impact 
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2gh(1+V3u) = £8 (1- vau" 


2 
hl 1+ 1 = H у= 1 Just after the impact 
a = 9/2 [1 + 43 ц] 


18 8 


Sol. In equilibrium, the centre of mass of the system must lies on the vertical line passing through 
hinge. 


m4 + mo 


I 
м2 +АлА2 (244 )L ty 
a OSTAS СЕРЕ 

п+2 2 


AL + АА 
ap = 8. 
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Chemistry PART - II 
Section — A 
19. A 
Sol. РС = PCI, (g) + Cl, (g) 
ЕЕ D-d _ 
(n-1)d i 
D 
1+a)=|— 
(««)-(£) 
Thus, (1 + о) will linearly increases with increase of (3). 
20. A 
0 (9) 
ӨЛ, duris. aH 
R R 
AS? = 8R 
21. B 
Sol. Change in potential energy = E (-2x)- А + 2X = a 
14x 7X 
ток a 
8 4 
22. 
Sol ees log 120 
қ 298 Ёр 50 
_ 2.303 pg e 
308 ЕЕ 25 
К 
298 _ log2 _ 1 -0.5 
Кзов 1094 2 
23. А, В 
Sol. Possible transition З > 2 and 4 > 2 
36 
x быш 
3-2 > 5R 
16 
A = 
452 > 3R 
24. A,B,C 
Sol. Molecular mass of A,B, = 100 
2A «4B - 100, 2^ * “В — 5 (given) 
2A 
A -10B = 20,^ A 2112 
В 20 
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25. 
Sol. 


26. 
Sol. 


11 


А,В, (g) — A; (g) + 2B, (g) 
1-о о. 2% 


At 10 min. V.D. = 25 
Molecular mass = 50 
100 


a= 5 %B, (by mole) = 5100 = 50% 


96А, (by mole) = 15 100 - 2596 


At t= 20 min. 
40-109 
1+2a 
a= 0.75 
Ч(А,8,) 05-025 0.25 
dt 10 10 
2404.) 0.75-0.50 0.25 
dt 10 10 
Ratio of rate = 1 : 1 


A, C, D 
2Н| = H+ 1, 
At equilibrium 4-2Х х-3у x 
2N, + 6H, <= 4NH, 
At equilibrium 4.25 – 2y х-Зу 4y 
Given x = 1.0 M 
4y = 0.5 M 


Using these value Ko, = = 


45 
Os omg 


2 (px - dx) 
XeO, > 4(pn - dx) 
ClO;  2(pn - йл) 
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27. A, B, D 
Sol. B 
Е Ж 
MÀ Е еи nodal plane 
P H 
H 
Equitorial plane 
F F Axial 
EN MS 429 2 aF 
й Е РАЙ Е 
F F 
Axial plane Equitorial Axial 
More stable form due Less stable due to more 
to bent rule. nodal repulsion. Its nodal 
plane lies in axial. plane lies in equitorial 
28. C, D 
Sol. (АІСІ;), — has (ЗС — 4e) bond not (3C — 2e) 
(BHs ) > Two (ЗС – 2e) bond 
H 
Se “д P 
Ж 7-7 NOS 
H H H 
33-25 Н 
н н ТА “ду H 
6-(3C-2e) bond 4-(3C-2e) bond 
Section — B 
29 5 


Sol. Х-9,у-3,2-2 
In one electron system all orbitals of a shell are degenerate (same energy level). In case of many 
electron system different orbitals of a shell are non-degenarate. Hence, in second excited state 
only three p-orbitals (2p) are degenerate. 


H-atom | | | | 
15 2s 2p 3s 3p 3d 
LS be 
n=1 n=2 n=3 


n 
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30. 


Sol. 


31. 


Sol. 


32 


Sol. 
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ө 
Hion | || ШЕК | | 
15 is 2s 2p is 2s 2p 
L— bS 


R 


Ground state 1* excited state 2174 excited state 


= о 
= 


Borax —*->NaBO, +B,0, 
Borax -МН,С1--2-»ВМ-В,О, + NaCl + H,O 
iii) Borax + HCl —— H4BO, 
Borax + H,O——>Na| B(OH), |+ HjBO, 
ЗВ,Н, + 6NH, —— 2B4N.H, + 12H, 
vi) B3N3H,Cl, + 3LiBH, —“*>B,N,H, + 3LiCl + 3BH, 
LiH+B,H, ——>2LiBH, 
4 

sp 
(viii) К, [AIF, ]+ BE, ——>3KBF, + AIF; 
4 


sp 
Except (vii) and (viii) all options can give sp? hybridised Boron centre as one of the product. 


м 


< 
= 


= = лг хх хх хх х= 
< 
— 


<. 
= 


3 


3 


6 
Lone pair in[TeBr, F ЇЕ |, SNF, and [XeF], are 1, 2, 0 and 3 respectively. Hence, x = 6. 
Diamagnetic species are Lis, С, О?, КО, М,О,, B,NSH,. 


Note: Bes does not exist so we can't say it is paramagnetic or diamagnetic species. 
Hence, y = 6. 


X+tY qe 
2 


In container (1) In container (11) 


250, (g) + О; (g) = 2S0; (9 
KMnO, will oxidized only SO? » (9) + О; (9) 3 (9) 


Moles of O.A. Moles of RA. 2 х 9 
2 Б 2x,-2a x-a 2a 
0.2x4 Moles of SO, Total moles n, = (3x, - a) 
5 2 Bog SEES. LH gk 
Mole of [SO; |, iiu = 2 3x,-a 4 3 
2 
250, (g) = 250, (д) + О» (9) (2 А 20| 
10 - 2x, 2x, X, y-K,- Пт - р (5) ман 
2x, =2 = = 
1 2х; 2а 90 х, а 20 
x, = 1.0 15 n. 
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2 
B B Value oh 22! sa 
5/45) 1 x 20 
x = Ко =—— 


33. 6 

Sol. а= 4 > i, iv, vi, vii 
b = 2 іі, ix 
v and viii forms 5 M.O. 
d= 2 > iii, x 
а? р? +20. 26-2 

4 4 

34. 9 

Sol. 1, 11, Шапа IV are correct due to bent rule апа V is incorrect. Correct order in case of V is 
І>Ш>ІУ>і-МУ. 
Х-4 
y=1 
2х+у=9 

35. 8 


3 
Sol. Ksp of Mg(OH), is -(18:03| 4-4х1077 


Mg(OH), (s) =Mg** + 20H 
х + 0.01 2х 
(x +0.01)(4x?) = 4x107? 
4x? x0.01= 4x107? 
x 210? mole / / 
| ма” | in container Ї-1.0х 1077 
| | NH; | 
For basic buffer pOH = pK, + O9 NH,OH] 


рОН = 5+log5 
= 5.70 
OH =2x10° 
-12 
[M d _ 4x10 
4х107'2 


-20 
[ш -2x10? M 
8х10:19 


=1.0M 


x =10° 

y =1.0 

z=2x10° 

Value of ср 
25х 25 

36. 5 

Sol. Statement 4, 11 and 12 are incorrect and other statements are correct. 
Х-9,у-3. 
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Mathematics PART - III 
Section — A 
37. A 
Sol. Ву differentiating, t'O) + —zfo0- (апух 0 
f(x) 21- tan! x p 
38. A 
Sol. Ї (10-18 G0[) dx = g(a) ; f(x) = 2x? + 6х – 8 
1 
хөд la. 1 (109 
5 (Q(x) +5 2 \ 22 
39. D 
Sol. e E $ ік 
sinx sinx 
Let 5 — - t2» [In(Odt = t(Int- ес 
sinx 
40. B. 
Sol. x «y –ах= 0 = х? + 2xyy' - y? = 
Orthogonal curve : х” any y =0 ;y' E 
y X =y 
By solving, х? +у? = у 
с 
Passing through (1, 1) so х2 + y? = 2y 
For shortest distance, Q = (1, 0) Q 
D=PQ-r= J2-1 
41. A, B, D 
Sol. f"(x) = f(x)-(tan x — 1)(tan® x — tan? x + 3 tan x + 1) 
g(x) = tan? x — tan? x + 3 tan x + 1 = 0 has exactly one root in Е which lies іп 
Xe (- o) 
4 
So, f"(x)=0 at x -1 and k where Ке (-5 o) 
42. A, С 
Sol. f(x)-f (х) «х 
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43. 


Sol. 


44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 
Sol. 


48. 
Sol. 


A,B 
nd. 
Ға = f'g + fg’ by solving g(x) =e *? 
g(x) is discontinuous at one point at x = 2 


B, D 
Graph of y = f(x) 


A, D 
Зл/4 . 
t | 5 3sint 1+ V2cost dt 
o | cost+V2I| (cost + v2) 
B ; x <0 
2 
Ї х2 3 
f(x) = [Ix-3uldu = f(x) = Зэ эг | 0<x<3 
A 3 2 
e 5 х>3 
2 
В,С 
2 
х1 e[s3|vxen 
x°+x41 13 


Maxima at x = —1 and minima at x = 1 


Section – B 


1 


joes 2100 x- j 2x за] f'(x) -dk- zd T 
(3f (x) —2x)(x?2 - ОО)" (x? -t 69) (x? - £69) Б 
. 2 
Substitute f(x) = тат) 
4 


4 
цэн 2|8- f(x- 4Vx+4)d 
0 
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49. 5 

, “| n? ЯС 1 1 nom e d 
Sol. lim lim En - lim ———À dx 

noo d +r? Шз 2 2 noo b КЕТО (ОЕ | 

42, 
= lim| Y — tav (E нг X dx=% 
no« | £n? +r? n 1+ х? 32 
50. 7 
(x? -1)(x? - 9) 0) 
So. #(х) = хеВ-(-3,1 
(x-1)(x+3) í } 

Graph of y = 1) 

Discontinuity at x = + 1 

Non-differentiable at x = 0, +1, +3 
51. 8 

4л 4n 4n 1/8 
Sol. je e [ER er > |=2{ dx - 64 | ax 
> 2+sin4x $2-sin4x 7 4-sinf 4x 5 4-sinf 4x 
п/8 37/8 
1-64 | —* — dx :8Х-1-21-128-1-1--а 
3 7+СО58х 3 25 (%) 
-COS| — 
3 

52. 4 
Sol. x) = k(x + 1)°(x - 1)2(х – 5)? + 4  f(2) = 81k + 4= 85 > к= 1 


х) = (x + 1)°(x – 1)(х – 5) + 4 > f'(x) = 2(х + 1)(х — 1)(x — 5)(3х2 — 10x – 1) 


10 х? –9 19 
a+B=— => т | — = 
3 10 xf —5x46 4 


хэ 
3 


53. 4 


1 1 
2022((1 + x 2022 )2021 E 2023((1 + x2023 )2021 E 


со, ит! 


x30 2022x271 2021 
) = 2021 = 43 х 47 number of divisors = 2 x 2 = 4 


54. 2 


2 
Sol. Area = 2! 38. |у-1 
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° Each subject (PCM ) has 30 questions. 


e This question paper contains Three Parts. 

• Part-A is Physics, Part-B is Chemistry and Part-C is М athematics. 
e Each part has only two sections: Section-A and Section-B. 

e Section - А: Attempt all questions. 

e Section - B : Do any five questions out of 10 questions. 


Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics PART- А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A metal vessel of negligible heat capacity contains 0.5 kg of water (of specific heat capacity 4200 
Jkg”'K~’). It is heated from 15°С to 85°C by 750 W immersion heater іп 4 minutes. The average 
loss of heat in watts to the surroundings from the vessel during this time is nearly: 

(A) 70 (B) 123 

(C) 138 (D) 212 


A well insulated box contains water (specific heat = C and very large 
conductivity) of mass то and temperature То at time t = 0. If heat is being 


added to it uniformly at a constant rate 54 =R апа water is leaking from it 


at a constant rate e =}, then the temperature of the water at time t 


223 will be: 
à ^ = dm/dt 
() Т-.! mf ™ ll, B t= Rm 79 [rm 
2C (m -At АС (m -ìt 
(C) T= А тэд (D) T- R eo M) 
AC 21.0 


A slab X of thickness ‘t thermal conductivity ‘К and area of cross-section ‘A’ is placed in thermal 
contact with another slab Y which is 2n* times thicker, 4n times conductive and having n times 
larger cross-section area. If the outside face of X is maintained at 100?C, the outside face of Y at 
0°C, then the temperature of the junction is represented by the graph (n > 0) : 

(A) (B) 


t(in degree) 
t(in degree) 


n no 


t(in degree) 


n 
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Two identical metallic sheets each behaves like a black body are kept parallel to each other with 
small separation between them in vacuum. Thermal energy is generated at a constant rate P in 
one of the sheets by passing electricity through it. In steady state, temperature of the other sheet 
is found to be constant at 300K. Find the value of P in kilo-watt. (given area of plates = 
> 7407 
17х27 


m? and o= 210 W/m*K^) 


(B) 
(C) 5 (D) 6 


A copper sphere is suspended in an evacuated chamber maintained at 300K. The sphere is 
maintained at a constant temperature of 500K by heating it electrically. A total of 300W of electric 
power is needed to do it. When half of the surface of the copper sphere is completely blackened 
600W is needed to maintain the same temperature of the sphere. Calculate the emissivity of 
copper. 


1 2 
A) e=— B) e=— 
(A) 3 (B) 3 
1 1 
C) e=— D) e=— 
(C) 2 (0) 6 
A generator with an adjustable frequency of L, R 
oscillation is connected to resistance, R = 100 Q, 7 VV 
inductances, Ш = 1.7 mH and 1 = 2.3 mH and 
capacitances, C, = 4 uF, Co = 2.5 uF and Сз = 3.5 СТ Gl б 


uF. The resonant angular frequency of the circuit is 
(A) 0.5 rad/s 

(B) 0.5 x 10^ rad/s Le 

(C) 2 rad/s 

(D) 2 x 107 rad/s 

Power factor of an L-R series circuit is 0.6 and that of a C-R series circuit is 0.5. If the elements 


(L, C and R) of the two circuit are joined in series the power factor of this circuit is found to be 1. 
The ratio of the resistance is L-R circuit to the resistance in the C-R circuit is 


6 5 
(A) = (B) 6 

4 343 
(C) 348 (D) TET 


N/m). The volume of gas is 0.83 m? and its temperature is 100 K. The gas is 
heated so that it compresses the spring further by 0.1 m. The work done by 
the gas in the process is X joules. Find the value of X. (Take R = 8.3 J- 
mol 'K~' and there is no atmosphere) 


One mole of an ideal gas is kept enclosed under a light and frictionless piston З 
(area = 104 m?) connected by a compressed spring (spring constant 100 
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11. 


12. 


A charged particle of specific charge a is released from origin at t = O with velocity v = Vol + Vol in 


magnetic field В, = Boi . The coordinate of the particle at time t= Be are (specific charge a = 


004 
q/m) 
(ay | Ya... vo. -Vo (B) | —°-,0,0 
28,0” «В, Boo 2Boo 
2У, Vor Vom „ —2V 
C) | 0,—* ,-° D) | 29—,0, —9 
( | аВ, xm ( (шш 2%. 


An electron is released from the origin at а place where а uniform electric field E and uniform 


magnetic field B exists along the negative y-axis and negative z-axis respectively. Then which of 
the following are INCORRECT. 


Р ; E. B 
(A) At time t the y-component of velocity of the electron becomes v, = g™ , where о = ын 


(B) At t= E the electron will have only x-component of velocity. 


(C) At t= олт , the y-component of velocity becomes zero. 
(D) The displacement along y-axis is = , when the velocity of electron becomes perpendicular 
е 
to the y-axis. 
A conducting loop of radius Н is present in a uniform magnetic field BB х x x x x x x 
perpendicular to the plane of the ring. If the radius R varies asa х x лт x x 
function of time ‘t, as В = Ro + t, the emf induced in the loop is X x х x 
(A) 2л(А, +t)B clockwise 5 2 
(В) n(Ro + В clockwise e à 
(С) 2n(Rọ + t)B anticlockwise x x x x 
(D) Zero x x x x x x 
x x x x x 
Electric field given by the vector E=xi+yj present in the XY T 
plane. A small ring carrying charge +Q, which can freely slide on 
smooth non-conducting rod, is projected along the rod from the (© 
point (0, L) such that it can reach the other end of the rod. What 
minimum velocity should be given to the ring? (Assume z-axis is x 
the vertical axis) (L, 0) 
1/2 1/2 
QE QL’ 
(A) ЕЗ (В) 4%) 
т т 
1/2 1/2 
QU QL? 
(С) ЕЗ (б) ЕЗ 
т 2m 
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Current density in a cylindrical wire of radius R is given as 


45-4) for о<х<Ё 
R 2 
J= 5 
Jo dE for —<x<R 
R 2 
The current flowing in the wire is 
7 1 
(A) 248” (В) алан 
7 5 
(С) iz P (D) qz P 


A container encloses 32 g of О» at 127°C and of pressure Ро. A small hole is made in the 


0 


P 
container and the gas leaks out. At a certain state, pressure of gas becomes "y and its 


temperature 27°C. Mass of the gas that has leaked out till this stage is nearly: 
(A) 6.3g (B) 7.4g 
(C) 16.3g (D) 10.7g 


A long straight wire along the z-axis carries | in the negative z-direction. The magnetic vector field 


B at a point having coordinates (x, y) in the z = 0 plane is 


(A Holly! х) (B Bo) 
n(x“ + y^) 2n(x^ * y^) 
(xi — yj (хї + yj 
(С) шы yi) (D) но : yi) 
2т(х2 « y?) 2n(X^ € y^) 
A current carrying wire is placed in the grooves of an insulating B 
semi-circular disc of radius R, a shown. The current enters at point A 
A and leaves from point B. The magnetic field at point D, has 
M Cae 
Hol Hol 
(A) B c R D 
8nRV3 x 4nRV3 
| | 
(c) 33% (p) УЗ 
478 21А 
What is the emf induced іп the loop ОАВСО (radius = a) at а 
time t placed in uniform magnetic field В as shown when its JE © ххх хох 
angular acceleration is B? n = number of half revolutions of X X ххх х 
the loop in a given time t. ххххх х 
x X X X X X 
B OF ххВ x x 
X X X X X X 
X X X X X X 
X X X X X X 
A 
Ba?pt —1)"Ba*Bt 
2 2 
—1)"Ba*Bt 
(c) CURE (D) (-1)"Bapt 
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18. 


20. 


The plate S and T of an uncharged parallel plate capacitor are S Т 
connected across a battery. The battery is then disconnected and the k 
charged plates are now connected in a system as shown in the figure. 

The system shown is in equilibrium. All the strings are massless. The 

magnitude of charge on one of the capacitor plate is: (consider the area 

of plates to be A) 


(^) J2mgAey (p) oe 
(С) JmgAs, (D) (2792 


Power radiated by a black body is Р, and the wavelength corresponding to maximum energy is 
around As. On changing the temperature of the black body, it was observed that the power 


radiated becomes шин . The shift in wavelength corresponding to the maximum energy will be 
À À 

A) = в) —° 

(А) ^ (в) 7 
А 3, 

С) – 0 D) – 0 

Ger (D) -<2 


One mole of ап ideal gas contained їп а cylinder undergoes a thermodynamic process during 


which pressure relates to volume as P = A , ; Where А and В are constants. As the volume 
1+] — 
V 
of the gas is changed from. V = B to V = 2B, its change of temperature can be expressed as: 
6AB AB 
A) — D 
(A) 5R (8) 2R 
-ЗАВ 11АВ 
(y р 
5R 10R 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


A moving coil galvanometer ‘A’ has 100 turns and resistance 50 Q. Another moving coil 
galvanometer 'B' has number of turns 500 and resistance 200 O. The other quantities are same 
in both cases. They are connected to a battery through a resistance of 50Q. The ratio of 
deflection of B to A is .......... 


Three concentric thin spherical shells of radii R, 2R and 3R are given 2Q, Q and -Q respectively. 
The innermost and the outermost shells are earthed. The final charge on the inner most sphere is 


(2) Find the value of n. 
n 


A galvanometer having a resistance of 50Q, gives a full scale deflection for a current of 0.05 A. 
Find the length (in meter) of a resistance wire of area of cross-section 2.97 x 107 ст? that сап be 
used to convert the galvanometer into an ammeter which can read a maximum of 5A current. 
(specific resistance of the wire = 5 x 10°’ O-m) 
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26. 


27. 


28. 


29. 


30. 
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Three charged capacitors C4, С» and С» of capacitances З С. С: 

uF, 6 uF and 6 НЕ respectively and having charge 30 uC == ---: К 
each are connected with a resistor of resistance R = 10Q 

through a switch as shown in the figure. The switch S is E 

closed at t = 0. Find the total heat (in uJ) dissipated through 


the resistor. +i- 


Two identical containers A and B with frictionless pistons contain the same ideal gas at the same 
temperature and the same volume V. The mass of the gas in A is тд and that in B is mg. The gas 
in each cylinder is now allowed to expand isothermally to the same final volume 2V. The change 


in pressure in A and B are found to be AP and 1.5AP respectively. If Ma -2 then find the value 
mg 


of à. 


An ideal gas has a molar heat capacity C = Fin the process PT = constant. Find the degree of 
freedom of the gas molecule. (R = ideal gas constant) 

When an ideal diatomic gas is heated at constant pressure, during a process. If during the given 
process, the ratio A 2 Find the value of n. (where AQ = Heat supplied to the gas during the 


process, AW = work done by the gas during the process) 


If P-V diagram of a diatomic gas during a process is plotted, it is a straight line (when extended it 
passes through the origin). If molar heat capacity of the gas in the process is nR. Find the value 
of n. (where R = ideal gas constant) 


In a region of space, the magnetic field is changing at a constant rate t A given mass 'm' of 


copper of resistivity p and density d drawn into a wire of radius r and formed into a circular loop of 
radius R, which is placed perpendicular to the given magnetic field region. If the current induced 


in the loop in the terms of given quantities is = 229 Find n. 
4npd dt 


A coil of inductance L = 2uH and R = 10 is connected to a source of 
constant emf, = = ЗУ. A resistance Ro = 20 is connected in parallel 
with the coil. The heat generated in the coil after the switch S is 
disconnected after a long time is Рх10 9.) The internal resistance of 
the source is negligible. Find the value of P. 
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Chemistry PART - B 


SECTION – A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. Molecular formula of P and Q is С,Н,О and C,H,O. If P and Q both give (+ve) NaHSO; test and 
only P gives haloform test. Choose the INCORRECT option: 
Р + Q— 552" Product 
(A) Total 4 products will be obtained excluding stereoisomers. 
B) Total 4 products will be obtained including stereoisomers. 


(B) 
(C) Reaction is known as cross-Aldol condensation. 
(D) All products obtained will give (+ve) Tollen't test as well as Fehling test. 


32. If Q is benzal chloride, then choose the INCORRECT statement about this commercial method 
Р--2 ,Q.— © ›ң 
hv 373K 


(A) R will give (-ve) Fehling test. 

(B) Total 10 benzenoid structural isomers for.Q are possible. 
(C) (P) can have molecular formula C7Hs. 

(D) Free radical addition involves in conversion of P to Q. 


33. The reaction in which two moles of (same or different) alcohol is not obtained as a product is 
i) LiAIH 

(A) Hao —G осон — "rgo 

О 

Zn ^. na. (i) ШАН, 

(B) H3C T O i CH3 “11277 

О О 

(i) DIBAL-H 


(с) EA а, OL, 


34. The product obtained on reaction of Malonic acid with Р,О, / A is 
(А) СНз – COOH 
O 
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35. The product of the following reaction is: 


Me Me 
рт + Ел eee у 
CH3 
Me 
мл апа E 
H CD3 


(C) Me Me Me Me 
* de 
H NH2, H NH2: H NH2 апан NH2 
Et CD3 Et CDs 
(D) Me Me 
* 
Е апа Н МНэ 
Е CD3 
36. The correct order of rate of electrophilic aromatic substitution is 


еж 9 


|) (1) (I 
| 


-0 


( 
(A) l> I> Ill 
(B) I< Ii < 
(С)1-1-11 
(D) IIl » 15 11 
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37. Consider the following reaction 
ММео ММер 
Reaction - | Or a O 
ON 
CH3 CH3 
ММео ММео 
Reaction - II —P 
CH3 ON CH3 
Which of the following is a CORRECT comparison of rate of reaction? 
(А) г >r 
(В) n>n 
(С) n = 


(D) Reactions are not possible 
38. The final product of the following reaction is 


1. Anhydrous AlCla 
2. њо“ 


+ HgC—C==N +HCI 


39. The dipole moment of final organic product obtained in the following reaction is: 
T 
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40. The final product 'T' in the following reaction sequence is 
F СэЕСМа 


0) 


NaNO, +HCI CH3CH2OH HSO Br. 
ee ey 2 30M2 2504 2 
(iy Fe/HCI P 2. XQ >R oN 582-2291 


© © > 
О (0 
Po т 
1 
-0 
n о-ө 
г 
O 
" о 
сіз 
: © 
: 
00 


(б) Вг 
Оң--О 
О 
41. The major product ‘S’ obtained in the following reaction is 
OH 
0 
() CHC +NaOHA Б км0, „с Ph-C-Cl »R—BeIFe_ g 
(ii) Но" Ht, A 


> 
о 
È 
O 
/ 
O 


O 


G D 
O O=Q © 
О a 
-d < 
оо 


9 
О 
E. 
UJ 
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42. 


43. 


44. 


45. 


46. 


47. 


Compare van't Hoff factor for compounds СН:СН:ОН (A) and Ph3COH (В) in cold conc. H2SO, 
determined from measurement of freezing point. 

(A) 1, > lg 

(B) ір >i, 

(C) i, =i 

(D) 


= Ip 
in «lg <1 
896 mL vapour of a hydrocarbon ‘P’ having carbon 87.80% and hydrogen 12.19% weighs 3.28 g 
at STP. Hydrogenation of ‘P’ gives 2-methyl pentane. Also ‘P’ on hydration in the presence of 
HSO, /HgSO, gives a ketone ‘©’ having molecular formula С,Н,,О. The ketone ‘Q’ gives а 
positive iodoform test. The INCORRECT statement is: 
(A) P gives white ppt. with Ammonical AgNO3. 
(B) Q gives orange colour with 2,4-DNP. 
(С) Q gives crystalline compound with NaHSOs;. 
(D) P gives red colour of Cu;O with Ammonical Си»С!». 


Phenol and formaldehyde undergo condensation to give a polymer (P) which on heating with 
formaldehyde gives a thermosetting polymer (О). The polymer (P) is: 


(A) Novolac 

(B) Bakelite 

(C) Glyptal 

(D) Polyster 

Consider the following reaction 

OH OH 
CHO 
1. CHCls +KOH,A 
2. H30* 
(Major) 


The intermediate formed in above reaction is 
A) Singlet dichloro carbene 


(А) 5 
(В) ССІ, 
(С) Chloronium ion 
(D) CCl, 


The basic strength order of the following in H20 is 
MeNH,.; Me;NH , Me,N 


0) (1) (1) 
(A) 1-1» Ш 
(B) Il» 15 Ill 
(С) Ш> >! 
(О) 


[> Ш> [| 


< 
© 


st acidic compound among the following is 
(A) Picric acid 

(B) Squaric acid 

(C) Carbonic acid 

(D) Carbolic acid 
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49. 


50. 
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The total number of stereoisomers of following compound 'X' is 


Ж 


со OI 


A) 
B) 
C) 
D) 
Asymmetric compound among the following is 


COOH H3C ooh 


G 

C 
сй 
С 


contain 9 tatio 1:1, if Gis 


A compound 
р ~G x 


SECTION - B 
(Numerical Answer Type) 


This section.contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


5 сно MED) ,p со ‚с NOS >R 


How many sp* hybridised carbons are present in [R]? 


In soda lime decarboxylation, soda lime is made of x mole of NaOH and y moles of CaO, then Е 
y 


is 


0.5 g of an organic compound having molecular formula C,;H,,N, was analysed for nitrogen 
using Duma's method. The nitrogen evolved was collected over water and found to be 110 mL at 
300 К and 802 mm Hg pressure. If aqueous tension of H,O at 300 K is 42 mm Hg, the value of x 
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54. 


55. 


56. 


57. 


58. 


59. 


60. 


In the qualitative analysis of sulphide ions (87), the following reaction is used 
57 +Compound(X)——>Na, | Fe(CN), (NOS) | 


What is magnetic moment (in B. M.) for compound ‘X’? 


How many alcoholic structural isomers of molecular formula CgH;,0 are possible which on 
oxidation with PCC give aldehyde product? 


Number of moles of CH3MgBr which will react with one mole of compound ‘Y’: 
HaC—CHO 


Y= HC==C—CH—CH—CH—CH2—COOCH3 


OH 


C==N 


An organic compound ‘A’ having molecular formula С5Н:Ов on acetylation forms a compound 
having molecular weight 334. Number of hydroxyl groups (-ОН) in the compound ‘A’ is: 


Among the following compounds, which are more acidic than benzoic acid 


COOH COOH COOH COOH 
CH3 OCH3 NO» 
COOH COOH COOH 
: х ОН е 
С! Он 


Total number of alkenes of molecular formula СН: which will show geometrical isomerism 


Total number of meso structures in СН; (СНОН), CH, is 
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Mathematics PART- C 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. Three identical circles, each of radius a, are drawn as 
shown in figure and tangent to a semi-circle of radius г, 
express a in terms of r ? 


r r 
A) — B) — 
(A) 4 8) 5 
r 2r 
C) = D < 
(C) 3 (D) 3 
62. In the figure below is a circle with centre O, and another circle 


with centre at the midpoint B of the radius OA and passing 
through O. A small circle is drawn as shown, tangent to both the 
larger circles, such that its centre N is directly above B (that is, 
BN 1 AB). If the perimeter of the triangle NBA is 8 cm, find the 
value (in cm) of the radius of the small circle 


63. In a AABC 
3sinA + 4cosB = 6 
апа 4sinB + ЗсоѕА = 1 
then angle C is equal to 


(A) 


(C) 


Ala Ola 


64. _ Let f,(x) = : 


(A) 1 (B) 2 
(С) -2 (D) -1 


(sink + сов х), then fa(x) — fe(x) = 2 ‚ then л is 


65. In a triangle ABC, : -2-43 and ZC = 60°, then 


(А) /А=15° (B) ZA = 105° 
(C) ZB = 105° (D) ZB = 30° 


66. Let A(a, 2), В(о, -2) and С(В, 2) be the vertices of a triangle ABC. If the circumcentre is origin 
and orthocentre is (3, y), then which of the following is NOT CORRECT about AABC 


(A) areais 12 (B) perimeter is 10» 24/13 
5-413 


2 (D) circum radius is 2413 


(C) inradius is 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 


Let PQ be a chord of length 8 of the circle 4x^ + 4y? + 24x — 32y — 189 = 0. If tangents drawn to 
the circle at point P and Q intersect at the point R, then perpendicular distance of R from chord 
PQ is 


15 32 
(А) > (в) = 
68 36 
© = D = 


Let Р; be a parabola with vertex (1, 8) and focus (8, -1) and Р, is the mirror image of Р, with 
respect to the line Зх — у + 10 = 0. If the focus of Р» is (a, р) and directrix of P» is 7x + бу = y, then 
a + B + yis equal to 

(A) 125 (B) 137 

(C) 52 (D) 119 


If two tangents can be drawn to the different branches of hyperbola x? — 9y? = 9 from the point 
(о, В) then (a, B) can be 


22 » (4) 


9 4 
1 
(С) e (D) (5, 1) 


Let the line y = mx and the ellipse 4x? + 9y? = 1 intersect at point Р in the first quadrant. If the 
5 


8/3 


normal to the ellipse at P meets the coordinate axes at А(о, 0) and 80- ) then area of 


triangle OAB is equal to (where O is origin) 


1 25 

| а B 

(А) 16/3 (8) 57643 
9 25 

с) —— Оу ec 

©) 14443 (0) 28843 


Consider the circle x^ + у? = 25 and y? = 24x. They intersect at P and Q in the first and fourth 
quadrant. Tangents at P and Q to the circle intersect the x-axis at R and tangent at P and Q to 
the parabola intersect x-axis at S, then radius of circumcircle of APRS is 


(А) 20/7 (B) 5/7 
(С) 2,7 (D) 743 


Perpendicular tangents are drawn from the point P to an ellipse (whose axes are parallel to 
coordinate axes). The locus of point P is x^ + у? — 4x – 6y — 5 = 0 and if the product of length of 
perpendicular from foci upon any one of these tangents is 6, then eccentricity is 


If the directrix of hyperbola (having positive x intercept) xy = 8 + x is the tangent to the hyperbola 
x? — ky? = 30, then k is equal to 

(А) 45 (B) 6 

(С) V6 (D 415 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 
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2 2 
Given points P, Q on an ellipse ee (a > b > 0) satisfying OP | OQ, the minimum of 
a 


|OP| х JOQ] is 

^ 2a?b? B 2a?b? 

(^) a? +b? (8) a? —b? 

(C) 4a?b? (D) 4a?b? 
атар: a? +b? 


2 2 
The straight line TU intersect the ellipse we — 1 at two points А and B, there is a point 


P on the ellipse such that the area of APAB is equal to 3. Then the number of possible point P 
is/are 


(A) 1 (B) 2 
(C) 4 (D) 3 

| : х2 у? 
Suppose points F4, Fə are the focii of ellipse otal P is a point on the ellipse such that 
РЕ 2 | 

=—, then the area of APF,F2 is equal to 
РБ] 1 
(А) 16 (В) 20 
(С) 4 (0) 32 
2 у? 
The curve represented by the equation + -1 18 
ѕіп\/2 – ѕіпу/З С0542-С05-/3 

(А) ап ellipse with the focii on x-axis (В) an ellipse with the focii on y-axis 
(С) ап hyperbola with focii on x-axis (D) ап hyperbola with focii on y-axis 


If one side of square ABCD is on the line y = 2x — 17 and the other two vertices lies on the 
parabola y = x^, then the minimum area of the square is 

(A) 160 (B) 1200 

(C) 80 (D) 60 


Let a line with the inclination of 60? from positive x-axis be drawn through the focus F of the 
parabola y? = 8(x + 2). If the two intersection points of the line and the parabola are A and B and 
the perpendicular bisector of the chord AB intersect the x-axis at the point P, then the length of 
segment PF is 


16 8 
д) = B $ 
(C) i (D 8/8 


AABC is inscribed in a unit circle. The three bisectors of the angles A, B, C are extended to 


AA,cos А + BB, cosP. + CC; cos e 
intersect the circle at A4, B1, С; respectively, then the value of 2 2 2 


sinA+sinB+sinC 


—— 
о 
—— 
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SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


t Xm 


81. Let x9 = 2022 and let Xn = : for n > 1, find X2o24 


n 


82. Letx +y+z=1,x, y, 2 e В then determine the least value of ЫГ ыр 2 . 
X y 2 


83. The value of (1 — cot23?) (1 — cot22?) is equal to 


84. The number of values of x in the interval such that 


V3 =1 V3 +1 = 44/2 is 


sinx Ссо5х 
85. If a = 5023 , then value of cosa.cos2a.cos3a.cos4o ...... cos(1011a) = 2^, then Ais 


86. A horizontal park is in the shape of a rectangle ABCD with AB = 30m. A vertical lamp post BP is 


8 
1743 


created at the point B such that РСВ = 30° and ZPDB = an| | . If height of the lamp 


post is h, then [h] is equal to (where [.] denotes G.I.F.) 


87. If the asymptotes of the hyperbola 9х2 — 4y* — 18x — 24у — 63 = 0 are tangents to the circle 
13x? + 13y* — 26x + k = 0 at point А(ол , B1) and В(оо, Be) then |о4 + az + k| is equal to 


88. Leta and f be real numbers in the interval 0 ; d , then of зіпёо + 3sin’acos’B + cos?p = 1, then 
2 is equal to 
B 


89. The points (0, 0), (a, 11) and (b, 37) are the vertices of an equilateral triangle, then ab is equal to 


90. Let P is a point, lies on circle (x + 5)? + (y — 12)? = 196, then the minimum value of sum of 
squares of abscissa and ordinate of point P is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART- А 
SECTION - A 
1. C 


Sol. Pt = Qsystem + Ора 
750 x 4 x 60 = 0.5 x 4200 x 70 + Оқа 


Q 
р, = ~lost 
lost — time 
2. B 
Sol. (mo — At) Сат = Ва 
3. A 
Sol. At steady state 
Let the temperature at the junction be T 5 X Y 
kA 4nknA EC 
- Т-100)- 0-Т 
7 ( ) 5027 (0-1) 
2. T is independent of n. 
4. A 
Sol. Р,-2сАТ/-оАТ; 1 2 


SAT; = 20AT> 


Ti T2 
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10. 


Sol. 


A 
300 _ 2(21R?)ce(500^ — 300°) 
600 2лВ°се| 500* - 300^ | 4 2пВ°в| 5004 -3004 | 


B 
ae 

LC 
D 
cos à, = 0.6 соѕф, = 0.5 cosh, = 1 

X SX =X 
tano, = A їапф, = 2D L C 
А, В; А; їапф; = А, їапф, 

В 


The force exerted by gas оп the piston when spring has compression х is 
Ғ-Р,А-Кх 


ГА 
W = [Fax 
0 


D 

Pitch (along x-axis) = Vot 

Magnetic force is towards negative.z-axis 
2 02o0t2n 

2. at this instant y = 0 and z = —2radius 


B 
F= -e d +Ux В| = -e -Е| + (ui + uyi)x (-88) 
F, = eu,B, F, = е -u,B) 

bo 


a 
т 7 


x 
e 
ay = -E -u,B] 


и, = Asin(ot--8), a, = Aocos(ot + б) 
AU -0 .8-0 
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Sol. 


Sol. 


17. 


Sol. 


18 


Sol. 
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The velocity is along x-axis implies final velocity along y-axis is zero. 


T/O 


uy = 2 fay- 1588 


At point A, E along the rod = 0 

x cos 45° = y sin 45? 

= Х-у 

If the particle just reaches point A with velocity tending toward 
zero, then it will be able to reach the other end. 


Apply work energy theorem i0) X 
D 
i R/2 3 R T 
[di = | 3 5-1 эв | Jo $ (2nx)dx 
0 0 R/2 
dx 
D 
Apply PV = nRT 
228 
nT V 
A 


Magnetic field is along the tangent 

B 

B- ugl[ sin60° ](+k) Я ко sin30* |(-k) 
4n(2Rsin 30°) 4 (28 sin 60?) 


B 

0- sit 

а(Вөа? / 2) 
dt 


Е-- 
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19. C 
Sol. To x L 
Ao 
Po ос Ty 
4 P ae and 2967 s 
Л 81 a 
Во. i 
256P, 14 
81 
20. D 
Sol. PV-RT 
and P = а 5 
B 
dh 
ВТА 
ү B? 
nz 
Te VA : 
В 
Al 23 
SECTION – B 
21. 2 
Sol. V = HR, and V = l2R2 
NIAB - k0 
"EZ 
' NAB 
кө; 
be 
N,AB 
МАВ  N,AB 
22. 4 
507 д. 
R 2R ЗА 
w 0- k(q; +Q +9) 
3R 


ee 
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23. 


Sol. 


24. 


Sol. 


25. 


Sol. 


26 


Sol. 


27 


Sol. 


28. 


Sol. 


29. 


Sol. 
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3 
_ |G _ pe 
ial. А 
75 
2 2 2 
1 ЗО d y 1055 dr Gey аса 
2 (3 6 2 \з 6) 2x6 
3 
Ap. PART _ПАНТ (i) 
у у 
БАр STRE _(ii) 
2V у 


Solve equation (i) and (ii) 


5 
PT = constant 
PV? = constant 


AQ = nCpAT 
AQ= ZnRAT 


AW = PAV = nRAT 
AQ 7 
AW. 2 


3 

Pœ V 

PV” = constant 

> X=—-1 

22 АШ 

1-Х 

58 В 6В 

0000 IM 
g 2 2 


3R 


1 
р2лВ, 


пг? 


Resistance, R = 


m = d(ar*)2nR, 


R = p(2nR,)2 © 
m 
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; R? 
Induced current іп the loop, I = SB "1 


dt R 


30. 3 
Sol. I=Ē-=3A 
R 
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Chemistry PART – В 


SECTION- A 


31. B 
Sol. | P(C;H,O) and Q(C4H,O) must be carbonyl compounds as they both show «ve NaHSO, test. Р 


must be ethanal as it gives haloform test. 
P = СН, n H,Q = CH, - CH, - CHO 


Ó 
CH, - CHO + CH, - CH, - CHO —5?" — CH, - CH = CH- CHO 
+ 
CH, 
сн, - CH, сн-0 СНО 
+ 
CH, 


| 
CH, -CH - C =CHO 


T 
CH, - CH, - CH = CH- CHO 
Total 4 products obtained if we exclude stereoisomerism. 


32. D 
Sol. Cl 
CH3 нот НС--О 
Cl 
Cl 
am 22 ? 
(P) (Q) (R) 
Free-radical substitution is involved in conversion of P to Q. 
33. С 
(i) LiAIH, 
Sol. - Ww. (i) HO » 2CH, - CH,OH 


E. 5-52-55: Оте > 2CH, - CH,OH 
кы icu --ОО8АСН , HgC—C—H 


(ii) НО | 


+ 
CH, - CH, - OH 


Te 
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34. 


Sol. 


35 


Sol. 


36. 


Sol. 


37. 


Sol. 


H3C—C OCH3 етот? СНз - CH, - ОН 
1 $ 


CH, - OH 
C 
T 
— — P2O5 /A 
О----С--С--С--О “HHO >О-С-С-С-О 
OH H (C303) 
Malonic acid 
D 


This is Hoffmann bromamide reaction which involved intramolecular migration. No cross-over 
product is formed. Stereochemistry is retained. 


Me Me 
* 
H———— ———CONH2 + H СОМНо — e022 , 
Et CD3 
Me Me 
* 
H NHo + H NH2 
Et CD3 


The lone pair on N-atom in pyridine N is localised but — | effect of N-atom deactivates 


Ї 
benzene ring. On the other hand, the lone pair on N-atom in pyrrole M is de-localized 
and hence activates the ring towards EAS. 
2. Order of reactivity is : 1 > 1 > I. 


A 

In the first reaction, the lone pair on nitrogen atom takes part in resonance with benzene ring and 
hence activates benzene ring towards EAS. But in second reaction, the lone pair on nitrogen 
atom does not take part in resonance with benzene ring due to SIR-effect and hence does not 
activate benzene ring. 

МӨ >f. 
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38. D 
"Ole ОНЦ CN НС cue сар 
СІ 


Anhydrous AlCl, 


нассо H3C—C-—NH 
Н,О 
-МН, 
39. C 
Sol. E 
МӘСІ 
Br Br Br Br 
Boil B Zn dust 
(P) 
Br Br 
(Q) (R) 
Q is polar while R is non-polar. 
^ Ha > Ин. 
40. B 
Sol. F С==С—Рһ C=C—Ph C=C—Ph 
Ph-C=C Nat. Fe/HCI NaNO, +НСІ 
0-5°C 
NO» NO» NH2 No СІ” (Q) 
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41. C 
Sol. OH OH OH 
CHO COOH 

(i CHCl +NaOH,A у KMnO4 

(ii) нњо" H*, A 
(P) (Q) 

0 
Ph-C-Cl 
1 


42. B 


H2504 


Sol. —CH,CH,OH Cone T CH, OH, |нзо, 


Oxonium salt 


Ph4C - OH oe »Рїї 40 +H,O%,+ 2HSO; 


43. D 
Sol. 
y Wi ча -2%0 , H3C—CH—CH2—CH2—CH3 
CH3 CH3 
(P) 2-methyl pentane 


H,SO,| HgSO, 


B» Ue ийн 


| 
О 
CH3 (0) 


The ketone (Q) gives positive lodoform test and shows 2,4-DNP test. It also forms white 
crystalline product with NaHSO;. 
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44. 


Sol. 


45 


Sol ! 


46 


Sol : 


47 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


H3C—CH—CH2—C===CH 


| 
CH3 


Ammonical Cu,Cl, 


cur 
H3C—CH—CHa,—C===C Cu 


CH3 
(Red ppt.) 


A 


Phenol + H - CHO —^— Novolac (Р) —-0-5 > Bakelite (Q) 


11 


Ammonical 
— оваа 
AgNO3 


© 
Om RI EE Ag 
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+ 


CH3 


(White ppt.) 


Its а Reimer-Teimann reaction. Dichloro carbene (Singlet) is formed as an intermediate in this 


A 
reaction. 
B 
Order of basic strength in aqueous medium is 
Me,NH > MeNH, > Me,N 

(1) () (11) 
А 
Рісгіс асіа pK, = 0.4 
Squaric acid pK, =1.5 
Phenol (Carbolic acid) pK, = 9.98 
Carbonic acid pK, = 6.37 


A 


There is.only geometrical isomerism in the given molecule around C = C. There are two 
geometrical isomers possible for the given molecule. 


C 


Assymetric compounds are P, Q and R as these do not contain POS (Plane of Symmetry). 


B 


N 
A 
| No. of o bonds = 8 


~~ No. of x bonds = 8 
N^ с œN 
Ill 
N 


REM d 
T 
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SECTION - B 
51. 13 
Sol. 
(Qi atts erg orn (P) 
О О OH 
s 


(i) ОН” /А 
(1) H* 
Ли 
ке си ЫН 
OH О 
(В) 
Number of sp” hybridised carbons іп R = 13. 
52. 3 
Sol. Soda lime is a mixture of 3 moles of NaOH and 1 mole of CaO. 
53 4 


Sol. Pressure = 802 – 42 = 760 mm Hg 
= 1 atmosphere 
Volume = 110 mL= 0.11 L 


Баян” чүү moles 
RT 0.0821х300 


Weight of N, =nx 28 
-447x10? x28 = 0.125 g 
Wt. of nitrogen 


% of nitrogen = - х 100 
Wt. of organic compound 
ШУ 
0.5 
Molecular formula = C,,H.,N, 
Molecular weight = 168 + 14x 
% of nitrogen = ЛАХ х 100 = 25 
168 + 14х 
x=4 
2. Molecular formula = C45H54N, 
54. 0 
бо. 572 + Ма, [Fe (CN), (МО)|-Ма, | Fe(CN), (NOS) | 
(Х) Violet colour 


Compound ‘X’ is sodium nitroprusside and its magnetic moment is (0.0 B.M.) 
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55. 


Sol. 


56. 


Sol. 


57. 


Sol. 


58. 


Sol. 


13 


8 
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Only primary alcohols give aldehydes on oxidation with PCC. 8 structural isomers are possible for 


such alcohol. 
1. CH, - CH, - CH, - CH, - CH, - CH, - OH 
2. Pao ee Ома ове оа 08 


СНз 
3. МАСОВЕ ОВЕРЕНА илд 
СНз 
4. Hae Heus spia ЗНОВ 
CH3 
5. cg 
n^ E wp ml mm 
CH3 
6. Marr ОИ н 
СНз CH3 
7. (Ыз 
НЭРЭЭ л алын Or 
CH3 
8. Peo rap EE 
172 
CH3 


6 

With C = CH — 1 mole О.Н. reacts 

With —OH 1 mole G.R. reacts 

With CN 1 mole G.R. reacts 

With CHO  1:mole G.R. reacts 

With COOCH, — 2 mole of G.R. reacts 
Thus, total 6 moles of G.R. are consumed 


4 


On. acetylation, -OH group gets converted into -OCOCH, per -OH group. 


molecular weight increases by 42. 
Molecular weight of ‘A’ = 166 

Molecular weight after acetylation = 334 
Increase in molecular weight = 168 


- Number of OH group = 22. 4 


5 
The compounds which аге more acidic than benzoic acid аге 
COOH 


COOH COOH COOH 


0^6. 0,0 O° 


It means that 
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59. 4 
So. 1. CH,-CH- CH- CH, - CH, - CH, 
2. Hg0—CH—CH——CH— CHs 


CH3 
3. Moers ВЭЭ ЭНЭ 
CH3 
4. HoaC—CHea—CH=—CH—CHa—CH3 
60. 4 
Sol. Number of meso-isomers for a symmetrical molecule having odd number of chiral carbon 


n-1 
= 4 5 ) where n = number of chiral carbon 
5) 
2. Number of meso isomers -2:-27/-22-4, 
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61. 


Sol. 


62 


Sol. 


63 


Sol. 


64. 


Sol. 


SECTION- A 


C 
From the diagram, ZAOB = ZBOC = z COD = 60? 


= ZYOD = = 


=> Let X be the centre of right hand circle, 
OXsin30° = a 
=> ОХ-2а 
Now 
r=OY=2a+a 
r 


а-- 
3 


A 


Let AB = ВО = R and radius of smallest circle is г, OA = 2R, ON = 2R- rand BN- В + г 


In AOBN 

BN? + ОВ? = ОМ? 

(В + )2 +R? = (28 - г)? 

29? - 6Rr =0 

R(R – 3r) = 0 
Considering AOBN, perimeter 

OB + BN + МО = В + (В +1) + (2А – г) = 8 
=> Rz2 


Square апа add 
24(sinA cosB + cosA sinB) = 12 
= sin(A+B) = 5їп(л— C) = 5 


— sinC= 1 


T Бл 
2 ү — — 


0 
6 6 


but if C = = then A < 5 50 3sinA + 4cosB = 3446 


T 
=> С-- only. 
6 y 


І Дм 
(sinx + cos^x) — 5 (sin®x + соѕёх) 


U >w 


5 [3(sin*x + cos^x) — 2(sin®x + сов Х)| 


> 3 [3((ѕіп2х + cos?x)? — 2sin?xcos?x) — 2((sin?x + сов”) (1 — 3sin?xcos^x)]] 
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=> 5 {3 — 6sin?xcos?x – 2(1 – 3sin*xcos*x)} 


1 2 
=> — = — 
12 24 
65. B 
SE 
Sol. bo - tan( A=? tan? 
—-41 : 2 
р 
- 1+ 48 - ta 48 гэд ^28) | 
ҮЗ +3 2 2 ЖЕКЕ) 
-> Е = 1 
2 
T 2n 
=> А-В-- andA+B= = 
2 3 
=> А = 105°, В = 15° 
66. D 
Sol. АО? = OB? = OC? 
a +4=8°+4>50=+8 
=> a = -f (if a = В then no triangle is formed) 
ABC is right angled triangle at A 
2. (о, 2) is orthocentre .. a = 3, y= 2 
г. vertices are (3, 2), (3, -2) and (-3, 2). 
67. B 
Sol. tano = 296 25 
4 8 
In ARSQ tano = 2 
~ RS 
15 4 32 
шы RS = — 
НЫ” “ч 15 
68. р 
Sol. Image of vertex of P, in Зх — y + 10 = 0 will be vertex of P2 
X,-1 у,-3 -2(3-8-10) 
3 -1 10 


vertex of P» = (-2, 9) 
Similarly focus of Р, is (-9, 3) ~. a=-9 апа В = З 


Slope of directrix = E 


Equation of directrix y – 15 = 4 (x – 5) 
7x + бу = 125 ~. y= 125. 
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69. 


Sol. 


70. 


Sol. 


71. 


Sol. 


72. 


Sol. 


73. 


Sol. 
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C 

Equation of asymptotes x - 3y = 0 and x + 3y = 0 
If tangents to different branches are drawn then 
(a? - gp -9) < 0 and (a - Эр) (a + 3B) «0 

i.e. a? < 9p? + 9 and af < 9p*. 


а? = Tbe = let P be (x4, y1) 


Equation of normal MAL. e 5 
4x, 9у, 36 
i 5y -5у, -5 1 1 
tt cuts y-axis at | 228 E cM аис 04 
4 атта F 
Thus a = aa 
36 
„5 5 25 
Area of AOAB = — 
г 36 8/3 57643 
В 


х? + 24x = 25 > x =-25, 1 
P(1,2V6) and Q(1,-2V6) 

Equation of tangent at P and Q to the circle 
X + 2J6y =25 and x - 2J6y = 25 
R is (25, 0) 

Equation of tangent at P and Q to the parabola 
26у = 12(х+1) апа —2./бу = 12(x +1) 
Sis (-1, 0) 


Area of APRS - 5» 246 x26 = 26/6 


abc 26x2/7x10 8 , г 


R = 
4A 4x 26/6 


D 
a? + b? = 18 and b? = 6 


1 
2 2 

->а -12 ->6-12(1-е)-е--- 

( ) ЯС 

В 

х(у– 1) = 8 

Equation of directrix х + ( = 2/2 x42 
= х+у = с Хэцэх 

2 2 

22228 састы“ erg 
3. 30/k k 
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74. A 
Sol. P = (|OP| cos6, (ОР| 5110) 
Q 


= (|0Q| (eos[0 2) СЭ) 


1 sin^0 соѕ20 
= + 


=> 
оғ b? a? 
E 1  sin'0  cos^0 
ОО a? b? 
35 1 А 1 _1 д 1 
ОРГ оа а? b? 
242 
= (ОР х |OQ| reaches 28 9 5 
а +0 
75. В 
Sol. Suppose there is a point P(4cos0, 35110) on the ellipse, then distance of P to AB is 
3(4соѕ0)+ 4(3sin0) - 12 


5 


= 1 (созо + sino - 1) 


But AB = 5 so AAPB < 2 «5х2 28 


So exactly two points. 


76. C 
Sol. PF, + PF2=2a=6 


шышы чар 
PF, 1 
FiF2 = 2/5 


there PF? «PF? = (FF, )? 


16-4- (2,5) 

So APF;Fo2 is right angle triangle 

area = Зо х PF, Ex x2-4 
2 2 


77. B 
Sol. Since 4/2 + 4/3 >л, 


> sin( V2) > sin(V3) 
again сов(/2)>0 апа сов(/3)<0 
cos V2 -cos V3 > 0 
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78 


Sol. 


79. 


Sol. 


80 


Sol. 
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= given curve will be ellipse 


Now (sin V2 -sin V3 )-(cos 2 -cos v3) 
= Айғақ 3225 38 +3 + х 


2 4 
апа л 0-3 (р 
2 2 
sin v2 -43 <0 and x У2%У3 3n 
2 2 2 4 
sof 28,2) 0 
2 4 
= аан 25E on 258,5. о 


=  ellipse is vertical ellipse. 


C 
Assume АВ is on the line у = 2x — 17 and coordinate of other two аге оп parabola are C(xi, y:) 
and D(x», у), then CD is on the line L whose equation is y - 2x = b 
by solving with curve we get 
x*-2x-b20 > x, xo» 1+ 4/6 +1 
assume length of one side of square is a 
=> а? = (хү – х)? + (yi – уг) 
= 5(x1 — хх)? = 20(b + 1) юэ. 


Now а= 17+b 


(5 


=> b=30r63 = а? = 80 ог 1280. 


А 
Equation of AB = y = /Ӛх by solving with parabola y? = 8(x + 2) 
Зх? – 8х – 16-0 


Е is mid point of AB then x coordinate of E is 2. then 


|FE| = — а 5, НЕГІ = 2 x |FE| = 16 where F is focus 

cos60° 3 3 3 
A 
In AABC 

A 
C 

Bi 
B 
C 
Ai 
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81 


Sol. 


82 


Sol. 


83. 


Sol. 


ZB = ZABC + 5 
BAN ро 


sin(B+ а) 
2 


AA; = 2sin(B 3) = 20 2-2 
2 2 2 


> AA, cos = 2cos 8-0 юэ 
2 2 2 


- cos 2-С| со 2-8 =sinB+sinC 
2 2 
€ В . ; 
— similarly BB cos. ale sing 
C . 
CC ces, celsis 


SECTION - B 


2022 
Let x, = tana, 


= tana,,, = 1 


Tt 
= tana,,, =tan (z an 
4 
T 
> а = а, += + йл 
4 
> ал= аһ+ Кл; К еі 
= Хата = tananss = tana, = Xn 
=> Xn is periodic for period 4 
=> X224 = Xo = 2022 
36 


Let assume x = cos*acos’B, у = cos^asin'f, z = sina 

Nowx+y+z=1 

= Р-бес”овес р + 4sec^acosec?p + 9cosec a 

= Р = (tan*a + 1) (tan?^p + 1) + 4(tan°’a + 1) (cot?B + 1) + 9(cot’a + 1) 
= 14 + 5tan*a + соо + (tan?p + 4cot?p) (1 + tana) 
> 14 + btan*a + 9cot^a + 2tanp.2cotp(1 + tan?a) 
= 18 + 9(tan?a + соёо) > 18 + 9.2tanacota = 36 

1 


Equality hold when cos*a = 5 ‚ cos/p = 3 


1 1 1 
> Х=—,у=—,7= 
6 3 2 


2 
(1 — cot22°) (1 — cot23°) 


1: cos22° 1- с05239 
sin22° sin23° 
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84. 


Sol. 


85 


Sol. 


86 


Sol. 


E enr (sem гын 


511229 511239 
V2 (sin(22* — 45°))-/2 sin(23° - 45°) 
(sin22*sin 23°) 
2sin(-22*)sin(-23^) 
(зіп22%)(віп23%) | 
2 
Age 48344 
4 2 4 
sinx cosx 
К TU т 
sin —| cos| — 
z) E 
> + = 
sinx COS xX 
i т т : қ 
=> 6ІП| — |cosx +cos| — |sinx = 2sinxcosx 
z) EJ 
т : 
=>  sin| — +x | = Ѕіп2х 
12 | 


= ЕЕРЕЕ" or T tx=r-2x 
12 12 


T 11л 
or X= 
36 


1011 


Let P denote the desired product апа О = sina.sin2a.sin3c ... 


then 2? 'PQ = sin2a.sin4a.sin6a. ..... sin(2022)a 
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... sin(1011a) 


= (sin2a.sin4a ..... біп(1010о) (sin(x — 1012a)) .... (sin(x — 20200) (sin(x — 2022)a) 


= 2'°'!РО -sina.sin2o.sin3a ..... sin(1011a) = О 
=> 29"РО-О 

21 

E 21011 


2 
UJ 
-0 


h 
(N 
B C 
h 
tan30° = — >x = hJ3 
X 
tano = = 2 
Jx? +900 1743 
h 8 


J3h2 +900 1743 


P 
h 


(N 
02900 P 


UJ 


FIIT]EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-PT-II-PCM(Sol.)-JEE(Main)/2023 22 


87 


Sol. 


88. 


Sol. 


89. 


Sol. 


90. 


Sol. 
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289 x 3 x h? = 192h? + 64 x 900 
675h? = 64 x 900 


21 

Asymptotes 3(x — 1) – 2(y + 3) = 0 and 3(x –1) + 2(y + 3) = 0 
Зх – 2y -9 = 0 апа Зх + 2у + 3 = 0 

It touches x? + y? -2x + К/13 = 0 


А-2, EJ and 830, -2) 
13 13 13 13 
К =— 23 


1 
(sin?a)? (соз ру” + (-1)° - 3sin*acos*B(-1) = 0 
=> sina +cos°B-1=0 or sin?a = cos? В = -1 


not possible 
=> sina = 1 – cos? 
=> sina = sin?p 
а = В 
315 


Let Mis mid point of AB, М = E 


OM L MA, |OM| = 4/3 MA 
ЕЭ -134, 25 - a 


>  a-2148 and b- 543 


1 
P(x, y) = (14с050 - 5, 14sin0 + 12) 
minimum value of g(0) where 

0(0) = (14cos0 — 5)? + (14sin0 + 12)? 
= 365 + 28(12sin0 - 5cos0) 

0(0) > 1 
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The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-II is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 


Section - A (01 -06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
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Each question has FOUR statements in List-I entries (І), (Il), (ШІ) and (ІМ) and FIVE statements in List-Il 
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Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
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Physics PART -| 


Section - A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


1. A resistor ‘R? of resistance 2000 О and two similar WW 
capacitor ‘A’ and “В” of capacitance 1 uC each аге 
connected with an A.C. source of 200 Volt and 500 rad/s. 
Now switch is closed at t = 0, then choose the correct 
option(s). 


%  200У,500 rad/s 
(A) The phase difference between applied voltage and voltage across the capacitor А is 


tan! (s) 
3 


(B) The phase difference between current supplied by source and current in the capacitor 'B' is 
Zero. 


(C) The current in the capacitor 'A' is ampere. 


Í 
54/20 


(0) Power dissipated through resistor is 4 watt. 


2. A ring of radius R is fixed and kept in a vertical plane. A 
small dipole of dipole moment pis fixed at the centre of 


ring. A small bead of mass ‘m’ and charge q is released 
from point A. Bead can slide on the ring. The inner diameter 
of bead and thickness of ring are nearly equal. Ring is 
insulating and frictionless. Ignore effect of gravity. Now 
choose the correct option(s). 


(A) Bead will never reach at point D. 

(B) The normal force between bead and ring at 'E' is directly proportional to the charge on the 
bead. 

(С) The motion of bead is periodic. 


-p(cos0)q 


(D) Speed of bead at point 'E' is given by 5 
2nggmr 
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There is a fixed long vertical cylinder of good piston 
heat insulator with open ends, is separated p | 5 
from its surroundings by two insulated identical, 
frictionless pistons. An insulated separating 
wall is fixed between pistons. A very small hole 
is made at the middle of separating wall. An 
ideal gas is enclosed between the pistons at 
temperature of surrounding. Initially the lower 
piston is held up against the separating wall, 
when lower piston is released, it moves 
downward very slowly. Now choose the correct 
option(s). 

(A) During the process the pressure of gas above the separating wall remains constant. 
(B) During the process the pressure of gas below the separating wall remains constant. 
(C) Initial and final temperature of gas remain same. 

(D) Initial and final temperature of gas is different. 


: piston H Hole 


A resistor R = 500 Q, an ideal inductor L = 0.9 H 
and a capacitor C = 2.5 uF are connected with two 
alternating source е, = 100 sin(1000t) and 
ёс = 100-/3 cos(1 0001). Vi, Vo, V3, V4 and Vs are 
five ideal voltmeters and connected in the circuit as 
shown in the figure. Choose the correct option(s). 


(A) Phase difference between voltage of V3 and Vs is 2! tan” (2) 


(В) Reading of V, is 180 volt 
(C) Difference between reading of М and V, is 80 volt. 


(D) Ratio of reading of V4 and Vs is h 


42 


A battery В-1 is made by using two cells of 
emf E, and E» and internal resistance г; 
апа г respectively. Another battery B-2 is 


made by using different.cells of emf E4 and E; Е, 
E, апа internal resistance r4 апа r4 
respectively. Now they are connected with 


points P and Q as shown in the figure. All 
cells are rechargeable. Now switch is 
closed at t = 0, then choose the correct 
option(s). 


(A) The potential difference across both the battery will be equal. 

(B) Rate of heat dissipation in both batteries is equal. 

(C) One battery will charge the other battery. 

(D) Rate of loss in chemical energy of one battery is more than the rate of gain in chemical 
energy of the other. 
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A L-shaped conducting rod OAB is rotating in a constant М 
magnetic field of В, = 100 Tesla acting along x-axis. The 

length of rod OA = 20 cm and AB = 20 cm. If rod is rotating 

about y-axis with constant angular velocity of 5 rad/second 

then at a given instant. 

(A) Potential difference across OA is 10 Volt 

(B) Potential difference across OA is zero Volt 

(C) Potential difference across AB is 20 Volt о А 
(D) Potential difference across OB is 10 Volt шиний ин: 


Section - A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (1) and (IV) and FIVE statements in List-Il entries (Р), (Q), (R), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


T. 


A ring of mass m = 10 kg and radius R = 5 cm is kept at rest on a шини: 
smooth horizontal surface in vertical plane as shown in the figure. The i 

ring carries a current i = 7 ampere. A constant horizontal magnetic field - 
B = 100 mT is switched on at t = 0. т 


ү1144444444444444! 


List ^| describes the statement regarding ring and List-ll gives their respective values. 


List -l List -I 
(ІП) | The magnetic moment of loop in S.l. units (P) | 0.0880 
(M) | Torque acting on loop due to magnetic field in S.I. | (О) | 0.0044 
units at t = 0 
(Ш) | Angular acceleration of loop in 5.1. units att = 0 (R) | 0.0055 
(IV) | Kinetic energy. of ring when it has rotated through | (S) | 0.4400 
90° 
(T) | 0.0550 


>P, Il >Q, 1 В, IV 5 S 
>S, ПЭТ, ШР, IV >Q 
> Т, Il >S, Ill >P, М А 


с 
| T, Il >R, 1-5, IV > R 
| 
| 
| 
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Four resistors 60, 120, 18Q and 24Q, two ideal inductors 1H 
and 2H and a battery of 25 V are arranged in the given circuit 
with the help of three switches Si, S» and S3 as shown in the 60 a” 1H AT 


figure. (e^! = 0.37). 
шү 
180 


co e 
List ^| describes statement regarding the given circuit and List-Il gives M values. (either exactly 
or as a close approximation). 


List -l List -Il 


() | When switch S, and 5; closed simultaneity and S» | (P) | 1.35 
remain opened. Then time constant of circuit in 
second. 


(M) | When switch S, and S3 remain closed for long time | (Q) | 0.07 
and 5; remain opened then current through inductor 
in ampere at one time constant. 


(Ш) | When switch S; and S3 remain closed for long time | (R) | 0.056 
and 5, remain opened then current in 120 
resistance at one time constant. 


(IV) | If S; and Ss remain closed for long time and then S, | (S) | 0.105 
is opened, S; is closed and Ss remain closed then 
find current in the branch of inductor immediately 
after switching. 


(T) | 0.167 


Which one of the following options is correct ? 
А) 19, I. T, 11-» S, М> В 
120, Il >S, 1-Р, IV В 
ІЭ R, IP, Il Q, IV —5 S 
I5 А, 1-»О, ШТ, IV — S 
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9. One mole of an ideal diatomic gas undergoes a cyclic process 
as shown in Temperature-Pressure graph. Temperature and 
pressure of gas at ‘A’ is 4Т, and Ро respectively апа 
temperature in process BC is То. The process АВ is given by 
ТР? = constant and the process CA is given by ТР“ = constant. 


List -І describe the name of thermodynamics process involve in the cyclic process and 1151-1! 
gives work done by gas in the process, charge in internal energy of the gas in the process and 
heat given to the gas in the process. 


List - List Al 
(1) | In the thermodynamics process A > B (P) | Work done by gas and 
heat given to gas is 
negative 
(M) | In the thermodynamics process B > С (О): | Work done by gas is 


negative but heat given to 
gas is positive 

(II) | In the thermodynamics process C >A (R) | Work done by gas is 
positive but heat given to 
gas negative 

(IV) | In the cyclic process (S) | Work done by gas and 
heat given to gas is 
positive 

(T) | Work done by gas is 
positive and change in 
internal energy of gas is 
negative 


Which one of the following options is correct ? 
IoP,IoT, Il S, IV Q 
| 
| 
| 


>S, Il >P, Ill 5 Q, ІМ А 
> Р, 155, Ill 5 S, М-Р 
>Q, Il >R, Ш S, IV — T 
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10. Three resistors of resistance 6MO, 3MO and 3MO, 5V 
T T 10V 


: 1 
опе capacitor of capacitance БЫ, two cells of вма$ змо PM 
potential difference 5V and 10V and two switches ie F 
are connected in the circuit as shown in the figure. 5 H 
Both switches is closed simultaneously at t = 0. Ж 
(е! = 0.37) 8, 5, 


151-1 describe the charges and currents in the circuit at a particular time апа List-ll gives possible 
values of charges and current. 


List - List -Il 
(I) | The maximum charge on the capacitor in uC (P) | 0.63 
(M) | Charge on capacitor at t= 1 sec in ис (Q) | 1.54 
(II) | Current in the branch of capacitor att = 1 sec in uA | (В) | 2.06 
(IV) | Current passing through battery of 5V att = 1 sec in | (S) | 1.00 
uA 

(T) | 0:37 
Which one of the following options is correct ? 
(A) I5 P, II T, ШВ, IV>S 
(B) I5 T, II 2 P, 1-0, IV R 
(C) | P, II >R, ШТ, IV 5 Q 
(D) I5 S, II P, Il >T, IV Q 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. Consider a gas kept іп a closed container. ‘N’ is the no of — dN/dv 
molecules present in the container and. v is the speed of 


molecules. Molecular speed distribution graph is shown in the 3 
figure with suitable S.I. units of 23 and v. Find у? of molecules 
V 
in S.l. units. 
3 V 
12. A semi-cylindrical shell (A) of diameter 15 cm and length 75 meter is kept in another semi- 


cylindrical shell (B) of diameter 30 cm and same length such that the axis of both cylinder 
coincide with each other. A liquid of resistivity 100 О m is filled in the space between them. The 
lower surface of smaller cylinder A is maintained at higher potential than the larger cylinder B. 
Find the electrical resistance between the surface of cylinder in О. 
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13. 


12 capacitors are connected with a battery of potential 
difference Уо as shown in the figure. Initially switch is open. 
Find total heat (in uJ) generated in the system after the 


switch is closed. (Given C = sg ‚ Vo = 17 volt) 


An insulated thin tube is fixed on horizontal surface. The 
total volume of tube is Мо, Inside the tube, W; is fixed 
adiabatic wall and W+; is movable adiabatic wall. An ideal 


gas of adiabatic coefficient 8 is filled to entire 


volume of tube in both chambers. The initial pressure in 
both chamber is Ро and number of moles of gas in both 
chamber are same. A heater is fixed which supplies 
heat very slowly such that wall № is moved from 
position i to f, at this position wall М stays in equilibrium 
position even the heater is switched off. Neglect friction 
and any loss of heat to the surrounding. The total heat 
supplied by heater is uP V). Find the value of u. 


(v5 =2.23) 


A L-shaped rod is made by using two different rods PO and QO. Q 
The length of rods PO and QO is 6.0 cm and 4.0 cm respectively 


and their coefficient of linear expansion is 1.2x10°/°C and 


3.0х1055 °С respectively. The coefficient of linear expansion of 
the rod to be joined between point P and Q is à х 10? /°С. Find 
the value of à so that no bending takes place anywhere. o 


A uniform magnetic field B = 4 Tesla exist in the horizontal 
direction along x-axis. A conducting wire of mass 600 gm and 
length 5 cm is kept along y-axis on a rough horizontal surface. 
Conducting wire is carrying a current of magnitude 5 amp along 
y-axis. The minimum force required along x-axis to move the 
wire is F4. Now the direction of current in the wire is reversed 
then minimum force required along x-axis to move the wire is 


F». Find the ratio of н. 
Р 
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A constant horizontal uniform magnetic field B = 5 x 10° 
Tesla exist in a uniform vertical gravitational field g = 10 
m/s’. Both fields are perpendicular to each other. A particle 
of mass m = 50 gm and charge q = 2 uC is released in the 
space. Find the displacement (in cm) of particle along 
y-axis when velocity of particle is along x-axis first time. 


Five resistors of resistance 1 О, 10, 20, ЗО and 5; 5, 
40, a battery of voltage 10V, an ideal ammeter 
and five switches S;, 52, S4, S, and Ss are 
connected in a circuit as shown in the figure. 


ммиу, 

When S; and Ss are closed and S,, So and 5, 10 Ха 
remain opened then current read by ammeter is іу. LE 
When Sj, з and Ss are closed and So, S, remain 40 30 
opened then current read by ammeter is іг. The ANM МУМ 
ratio of current ig given by 112. Find the value 

l2 
of À. Ss 
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Chemistry PART - II 


Section - A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


Choose the INCORRECT statement(s) about the following alkenes is/are 


ее Nen 

[K] [L] 

Alkene [K] is more stable than alkene [L]. 

Hydrogenation of achiral alkene [K] will give chiral product. 
Hydrogenation of achiral alkene [L] will give chiral product. 


The two alkenes [K] and [L] are structural isomers. 


Serer nm 


(A 
(B 
(C 
(D 


Choose the CORRECT statement (s) regarding Vanilin 


Vanilin [P] 


H ae 
O 

(A) [P] can be obtained as a major product when 3,4-dihydroxy benzaldehyde is treated with one 
equivalent of NaOH and one equivalent of MeBr. 

(B) [P] can be obtained as a one of the product when 2-methoxy phenol is treated with 
chloroform and aq. KOH. 

(C) Position isomer of [P] can be obtained when 3,4-dihydroxy benzaldehyde is treated with one 
equivalent of NaOH and one equivalent of MeBr. 

(D) [P] can be obtained when 3,4-dihydroxy benzaldehyde is treated with two equivalent of NaOH 
and one equivalent of MeBr followed by acidic work up. 


In the following reaction sequence: 
МӘСІ” 


pone] [О [RI 

Choose the ‘FALSE’ statement(s): 

(A) [R] is.more acidic than [Q]. 

(B) [R] is more reactive towards electrophilic aromatic substitution than [Q]. 

(C).[Q] is more reactive towards electrophilic substitution than benzene. 

(D) [R] on reaction with sodalime form a compound which can undergo phenol formation with aq. 
NaOH treatment under the normal condition of pressure and temperature. 
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Which of the following compounds are soluble in NaHCO3? 
(A)  Picric acid 


(B) SO3H 
(C) OH 
NO2 
(D) COOH 
NO2 
9 
20x 1. Conc. Нә504/А R 
Нас” “ОНЫ. — синь abn 
3 moles of Acetone (excess) 


Out of the given reactions, which can give major product [R]? 
(А) нс--сн Я" 


Fe tube 


B Cr04-AlO 
(B) n - hexane ЗК iom am 
(C) CHO 
Zn(Hg) 
OHC CHO 
(D) 9) 
1. dil. КОН 
2. H30* 
3. Zn, dust 


Choose the correct statements regarding the given scheme 


[R] ы, Р -ыгы [Q] 
CoH, 20 CHO Lindlar catalyst сан;о 
Optically inactive Optically active Optically inactive 


(A) [R] can be oxidized with PCC into optically active carbonyl compound. 
(B) Oxidised product of [Q] with PCC can show tautomerism. 

(C) [P] contains triple bond at 4" carbon (as per IUPAC) 

(D) [Q] can give white turbidity immediately with Lucas test. 
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Section - A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (IlI) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. Match each species in List — | with their properties in List-Il and choose correct option 
List — I List — II 
(Products can be distinguished) 
(1) (Р) | Fehling’s test 
шы — 9s7n уо о 
Но Ё 

(1!) (О) | Tollen’s test 

04/2 

РАО Ж шы o 

(Ш) (В) | lodoform test 

04/2 

Бы E 20+? 
(IV) (S) | Schiffs test 
—— SC 2+ 2 
Рһ Рһ 5 
(1) | Benedict’s test 
(A) I>P,Q, R, 5:1-9Р, Q, R; III—>R,S; М-Р, Q, S, T 
(В) ІР, Q, R, S, T; 119, R, $; Ш—В; IV—>P, Q, S, T 
(C) I>Q, R, S, T; IGQ, В; Ш S; IV—>P,Q, S 
(D) I>R, S, T; 11-Р, В; Ш--О,5; IV— Q, S, T 
26. Match each species іп List — | with appropriate statement (s) of List — II and choose correct option 


List - l 


List - II 


0) 


“A Aon 


Н2504/А 
dehydration 


(P) 


At least one of the product shows optical 
isomerism. 


OH 
== 


Н2504/А 


dehydration 


(M) | HaC (Q) | Major product contains even number of 
2 a — hydrogens (Hydrogens which can 
Ph oo," involve in hyperconjugation). 
OH 
(1) (R) | One of the product shows geometrical 


isomerism. 


(IV) (S) | Reactant can turn acidified dichromate to 
green. 
HySO4/A 
dehydration 
OH 
(T) | Will not undergo dehydration. 
(A) 10, В; 1-9, S, Т; 1-Р, S; IV— T 
(B) IQ, В, S; II2Q, В,5; Ш-Р, Q; IV R,S 
(C) 1-Р, Q,R, S; II2Q, В, S; Ш—Р, В; IV Q 
(D) I2Q,R, S; 1-Р, Q, В, S; 111-Р,5; IV T 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


13 AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/2023 


Match each species in List — | with appropriate statement(s) in List — Il and choose correct 
options: 
List - l List - II 
(1) OCH3 (Р) | More than 4 moles of HI will be 
OCH3 consumed. 
HI 
(excess) 
OCH3 
(ПІ) OCH3 (Q) | Product will react with Na/dry ether. 
OCH3 
HI 
(excess) 
OCH3 
(Ш) OPh (R) | Product formed contains 2° halide. 
OPh 
HI 
(excess) 
OPh 
(IV) | Нәс--ОН (S) | ОНЫ! is one of the product. 
НС--ОН тесеу ә 
H2C—OH 
(T) | 2-lodopropane is a major product. 


(A) 10, В; 1-Р, Q, R; III P,Q,R; IV5Q, S, T 

(В) ІР, T; II2Q, В,5:11-Р, Q, R, T;IV5 P, Q, R 
(C) I>P,Q; II2Q,S, Т,11-»Р: Q, R; IVOQ, R, T 

(D) I>Q,S; IIGP, Q, R, S; III P, Q,R; IVOP, Q, R,T 


Match each species in List — | with List — 1 and choose correct option 


List - l List - II 


(I) | A carbohydrate which yields only glucose. | (P) | Sucrose 
on hydrolysis 


(П) | A carbohydrate which yields glucose and | (О) | Lactose 
fructose on hydrolysis 


(Ш) | А carbohydrate which yields glucose and | (R) | Amylose 
galactose on hydrolysis 


(IV) | A carbohydrate which can reduce (5) | Mannose 
Fehling’s solution 


(T) | Cellulose 


(А) I-R, T; II2Q; III2P; IV5Q, S 
(В) I>T; 10; 11-0; IV>Q 
(С)! 
(D)! 


AR; II ЭР; Hl XQ; IV—P 
>R, T; II>P; 19; IV-Q, S 
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Section - B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. О 1. ШАН, 1.Ма 


> > 
+f ERO 
TORF 


In the above reaction, the ratio of number of atoms of O to C in the molecular formula of B is 


Cone. HI , A +B (Product containing О) 


30. О СНзо 
\ 2 


/ \ 
O CH3 О 


[A] 


0.1 mol of (A) was reacted according to above reaction. ‘C’ is the gas produced which turns lime 


water milky. The amount of ‘C’ formed in gram is x. The value of : is 


31. ‘A’ is an optically active hydrocarbon with minimum molecular weight ('A' does not have any 
isotopic atoms like D and С). 
If (a) Number of carbon atoms in A =x. 
(b) Degree of unsaturation = y. 


Calculate ЖУ 


32. Consider the following reaction: 


Br - CH, = COOEt + Zn C-— | M0" 5 Cyclic diketone(x) 

(ii) H,O 
If (x) is finally treated with excess of NaBH, followed by acid work-up, the number of diols formed 
(including stereoisomers) is (y). Then, calculate the value of 10y. 


33. How many chloroethenes (including stereoisomers) are possible for molecular formula С.Н, „Вг, 
(where ‘n’ can be an integer from 1 to 4) which can possess geometrical isomerism. 


34. The number of co-polymer(s) in the below list is/are X: 
(Nylon-6,6, Buna-N, Dacron, Buna-S, Teflon, PHBV) 
The number of carbohydrate (s) which show mutarotation in the below list is/are Y: 
a — D – Glucopyranose, p — D — Glucopyranose, Lactose, 
a — D - Früctofuranose, В — D — Fructofuranose, Sucrose, 


Maltose 


Y 
The value of — ? 
valu X 
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Terpinen-4-ol is an active ingredient in tea tree oil has following structure 


HO 

Which of the following statement(s) is/are correct about above compound? 

1. It can rotate the plane polarized light. 

2. It reacts with Baeyer's reagent to form triol. 

3. On reaction with excess of NaBr and dilute H2SO,, it can form a dibromo compound. 
(Note: Write your answer in three digits) 

i.e. If only statement-1 is correct, then 0.01 is correct answer. 


If only statement-2 is correct, then 0.02 is correct answer. 

If only statement-3 is correct, then 0.03 is correct answer. 

If statement-1 and 2 both are correct, then 0.12 is correct answer. 
If statement-1 and 3 both are correct, then 0.13 is correct answer. 
If statement-1, 2 and 3 are correct, then 1.23 is correct answer. 


In Duma’s method of estimation of nitrogen, 0.1840 g of an organic compound gave 30 ml of 
nitrogen collected over water at 287 К and 758 mm of Hg pressure. The percentage composition 
of nitrogen in the compound is......... [Given : aqueous tension at 287 K = 14 mm of Hg] [R = 
0.0821 L atm тог" К] 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


AITS-PT-II (Paper-1)-PCM-JEE(Advanced)/2023 16 


Mathematics PART - Ill 


Section - A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


37. To the parabola x° = day, tangent is drawn at any point (хі, уі) other than the vertex. If tangents 
are drawn to the circle x^ + у? = 4a? from any point on this tangent such that all the corresponding 
chords of contact pass through a fixed point (хо, ул), then 
(A) уз, 2a, уг are in Geometric Progression 


(B) -4, Zi У are in Geometric Progression 
2 Ye 


(C) 28 2a, x, are in Geometric Progression 


(D) X1X2 + уух = да? 


38. Two ellipse with same centre апа same length of major axis are such that the foci of опе аге оп 
the other. If their eccentricities are е, and e», then 
(e? -1)(e? zn 


eee, 


(A) the angle Ө between their axes is given by Ө = Л 


(B) quadrilateral formed by joining the foci is a parallelogram 
(броне авс 281 
4' ! е2-2 


(D) none of these 


39. Normal to the circle x^ + y? = 9 divides the circle having centre at (з, 3) and radius 3 in the 


areas of ratio (224898 ) : (1 014343). Then the normal can be 


(A) V2y =x (B) y = J2x 
(C) 5y - 2x = 0 (D) V2y+x=0 
3 24 3 2 (a? rp Ї je 
40. lf «=рсо5° 0-.sin^ 9, B=psin’ 0-cos^0 and "(apy (a, b е М) is independent of 0, then 
ор 
(а, b) is equal to 
(A) (4, 5) (B) (8, 10) 
(C) (5, 4) (D) (10, 8) 

41. If one of the lines represented by 4х2 + pxy + бу” = 0 is perpendicular to one of the lines given by 
дж? + qxy — 6у? = 0 and the other lines represented by them are coincident, then the value of p — 
2qis 
(A) -6 (B) -8 
(C) 8 (D) 6 


: x 2 -1| X у? 2 Уне 

42. The expression 00906 tan |= (|+ E tan |—|| is divisible by 

y X 
(A) x+y (B) x? + y? 

(С) x? + y (0) х? -y* 
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Section - A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-I entries (I), (Il), (11) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 


answer. 


43. Match the following List-l with 1451-1| 


List-l List-ll 
(1) | The number of solutions of x^ – 2x? sin? E ШЫН БЕТІНЕ (P) |4 
The number of solutions of 16(x? + 1) + л? = |tan x| + 8nx, 
ЖЕСЕ (0) |2 
2'2 2 
(1) The numbers of pairs (x, у) satisfying the equation (R) |1 
sin x + sin y = sin(x + y) and |x| + |y| = 1 is 
The number of integral values of x іп [0, 6] satisfying 
(IN) sinx Minos талақ 018 (8) |3 
2 3 
(T) |6 
The correct option is: 
(A) (I) — (T); (11) — (P); (IIl) ^ (S); (IV) > (О) 
(B) (1) > (S); (II) ^ (P); (ІІ) ^ (Н); (IV) ^ (Q) 
(C) (1) ^ (О); (11) ^ (P); (III) 2 (Т); (IV) 2 (5) 
(D) (1) — (В); (II) -> (T); (ІІ) 2 (P); (IV) — (S) 
44. Let t, = (sin x)" 0d t, = (sin “үр їз = (cos ' p t, = (cos х)® match the 
following List-I with List-ll 
List-l List-ll 
(I) | x e (0, cos 1) (P) | ty >te>ty> tg 
(M) | хе [cost xj (Q) | ta>tg>ty > te 
(ПІ) | зт) (В) |t4»ti» t2» із 
(IV) x e(sin 1, 1) (S) to >t) > t4 > t3 
(T) їз > t4 > і > te 
The correct option is: 
(A) (I) = (T); (11) — (S); (ІІ) > (Q); (IV) > (R) 
(B) (I) = (О); (II) > (T); (II) ^ (S); (IV) -> (Р) 
(C) (1) > (В); (II) > (Q); (ІІ) > (5); (IV) — (Т) 
(D) (1) = (P); (11) > (Q); (1)  (R); (ІМ) > (S) 
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45. 


18 


Match the following List-l with 1451-1| 


List-l 


0) 


The shortest distance between the parabola 2y* = 2x — 1 and 
2х? = 2y -1 is 


(1) 


The triangle formed by the tangent to the parabola y = х? at the point 
whose abscissa is xo (xo e [1, 2]), the y-axis and the straight line 
y = х5 has the greatest area if хо is equal to 


(1) 


An ellipse is inscribed in a circle and a point within the circle is 
chosen at random. If the probability that this point lies outside the 


ellipse is 5 , then the eccentricity of the ellipse is 


(IV) 


If f(x) = x? + ax? + bx + c, (а, b, с are rational numbers) and 2 roots 
of f(x) 2 0 are eccentricities of a parabola and a rectangular 


hyperbola, then шон equals 
abc 


46. 


> (5); (I) > 


Р); (I) > 


Match the following 1151-1 with 1451-1| 


List-l 


List-ll 


If the angle between lines belonging to the family of lines 
(3x + y - 7) + A(x + y — 3) = 0 and (x + Зу — 7) + u(x + 4y – 3) = 0 
which are farthest from origin (A and u are real parameters), is 


tan" (2) where a, b are coprime natural numbers, then b — ais 


11 


If the roots of the equation px^ + qx + 10 = 0 are not real and distinct 
where p, q e R and a and p are the values of p and q respectively for 
which 5p + q is minimum, then the family of lines 

a(4x + bay 4 3) + В(4х + By — 4) = 0 are concurrent at (а, b). (a — b) is 


(1) 


A circle is inscribed into a rhombus PQRS with one angle 120°. The 
distance from the centre of the circle to the nearest vertex is equal to 
1. If Ais any point on the circle, then |АРГ + |АО| + |AR|? + |AS|? is 


If the area bounded by the circles x? + y? = г?, г = 1, 2 and the rays 


given by 2х2 — 3xy - 2y = 0, y > O is іл sq. units. Then the value of 


à is 


The correct option is: 


> (Р); (ІІ) = (А); (IIl) = (5); (IV) > (Q) 
> (Q); (Il) > (5); (ІІ) —> (P); (IV) > (R) 
(T); (Il) ^ (P); (II) > (S); (IV) > (R) 
> (S); (II) = (P); (11) (T); (IV) > (О) 
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Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


ол1-а2 +В. В +2 


is equal to 
apy 


If ѕіп о + sin В+ sin y = л, then 
Y 


If b? + c? = 2023a°, where а, b, c are the side lengths of AABC for usual notation, then 
cot A 


— — — ——— is equal to 
cotB +cotC 


2 2 
For the hyperbola 257487 1, the chord x cos 0 + y sin 0 = A subtends a right angle at the 
centre. Then the length of tangent to the circle, concentric with this hyperbola, to which the given 


chord is a tangent, from the point P(5, 542) is 


Two circles S and S' pass through both the points P(1, —2) and Q(2, 3) such that the line x — 3y + 
9 = 0 is a common tangent touching them at A and B respectively. If the possible coordinates of a 


point R are (a, В) such that PARB is a parallelogram and a= c В-2 (both in lowest forms) 
with a, b, c d e l, then |abcd| is 


For real numbers x and y satisfying x^ + 4y? — 6x + 4y + 9 = 0. Then the absolute difference 
between the maximum and minimum values of (8x — 12y) is 


There are two families of lines in a plane y = x +i, y = — + i, where i = (0, 1, 2, 3, 4, 5). The 
number of squares having diagonal lengths of odd units, formed by these lines is 


Points P, Q, R lie on the parabola у? = 4ax. Tangents to the parabola at these points taken in 
pairs, intersect at A, B, C. The ratio of the areas of AABC and APQR is 


The sum of all possible values of a (in degrees) such that cos? За + cos? ба = 8 cos? 4a cos? a 
where.a is measured in degrees and a є (100°, 200°), is 
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Physics PART - | 


Section - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


14 An ideal inductor and a resistor are connected in series with a L R 
battery of pontential difference Vo through a switch 'S'. The шилэн 
switch is closed at t = 0. The potential energy stored in inductor 
at time ‘t’ is given by U. The rate of change of potential energy 
in inductor with time is best represented by 


(A) А (B) аиа 
t t 

(C) аа (D). уш 
Їл, Ї 


2. A dielectric is completely filled between the space of a parallel plate capacitor. 
The separation between plates of capacitor is ‘d’ and dielectric constant is 
given by k = Коё”, where ‘Ко and ‘A’ are positive constants and х is distance 
from one plate of capacitor. If distance between plate (d) increases slowly 
then graph between capacitance of capacitor and distance between plate is 
given by 


(A) € ы 7 (В) | 

а а 
(C) с (D) с 
d 
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A conducting rod of length ‘L’ cross-sectional area ‘A’ and Р 0°С Q 
thermal conductivity ‘k’ is kept in the surrounding at 0°C. 4009С 200% 0°С 
The end Р is maintained at 100°C апа О at 0°C. The 

graph between temperature (T) of the rod and distance L 


(x) from the end ‘P’ is best represented by 
(A) (B) 


Four point charges 2q, 2q, -q and -q are kept at (a, -а, 0), (-а, +a, 0), (а, a, 0) and (-а, -а, 0) 
and fixed at their position. Another point charge qo is kept at origin and slightly displaced along 
positive z-axis. The graph of potential energy of the charge is best represented by 

(A) U (B) U 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,.fiitjee.com 


AITS-PT-II (Paper-2)-PCM-JEE(Advanced)/2023 4 


Section - A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


A capacitor of capacity 5F is charged by a 
battery of 2 volt and then connected with 5 
uncharged capacitors and 5 resistors with 
the help of a switch ‘S’ as shown in the S 
figure. At t = 0, switch is closed. Choose 


the correct option(s). X Race 
3F 


27 
гесе 
(A) Charge on capacitor X at time t is given by s -е 160 


27 
zt 
(B) Current in resistor Y at time t is given by 1 160 | 


(C) Total energy dissipated in the circuit is PE 


(D) Total energy dissipated in the circuit is =) 


A potentiometer wire PQ is made by using two ео 
wires of different cross sectional area А and 2A. 

The material of wire PS and SQ is same and their 

lengths are 5m each. A source battery of 10V and 

rheostat В, are connected in the circuit as shown in J 


the figure. Choose the correct option(s) regarding 
the balance point. 


к —AAANN 
10V Rn 
(A) If a.cell of emf ео = БУ is used then balance point from the end P is at 7.5 m 
(B) If a cell of emf ео = 5V is used then balance point from the end P is at 3.75 m 
(C) If a cell of emf ео = 8V is used then balance point from the end P is at 7 m 
(D) Ка cell of emf eg = 8V is used then balance point from the end P is at 8.5 m 


A cylindrical vertical magnetic field exist in a 
gravity free space. Magnetic field is 
increasing at a rate of 700 T/sec. The radius 
of cylindrical magnetic field is 50 cm. A point 
charge q = 50 uC is moved very slowly by ап 
external agent from two point ‘P’ and ‘S’ then 


(A) Work done by external agent is zero if charge particle is moved from point ‘S’ upto infinity 
along the line OS. 

(B) Work done by external agent is zero if charge particle is moved from point ‘P’ upto infinity 
perpendicular to the line OP. 
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(C) Work done by external agent is mJ if charge particle is moved from point 'P' upto infinity 


perpendicular to the line OP. 
(D) Work done by external agent to move a charge particle from any point to infinity is path 
independent. 


Three capacitors of capacity 2 uF, 2 uF, 1uF and two 


2uF 5 10V 
ideal cells of potential difference 10V and 5V are L^ 
connected in a circuit through a switch ‘S’. Initially 
switch is opened for a long time and then itis closed. 5у 
Choose the correct option(s) after switch is closed. 

1pF 2uF 


(A) Charge passing through 10V cell is pire 


(В) Work done by 5V battery is 10и.) 
(C) Charge on 1uF capacitor is биС 


(D) Total heat dissipated in the circuit after switching is Sp 


А non conducting hemispherical shell of radius. ‘R’ 
has uniform surface charge density o. Point ‘C’ is 
center of hemispherical shell. Point ‘A’ and point ‘P’ 
lie on the flat surface of the shell. The distance 
between C and A is R/2 and between C and P is R. 
Choose the correct option(s). 


(A) The potential at point P is ыг 
2&9 


(B) The potential at point A is ом 
40 
—Q oR 
80 
Q oR 


(D) Word done by electrostatic force if a charge ‘qo is moved from P to A is 1 
£o 


(C) Word done by electrostatic force if a charge “до is moved from P to A is 


An ice in the shape of cylinder is kept on a rough t= 
horizontal surface as shown in the figure. An initial SE 
velocity уо is imparted to cylindrical ice. The initial 323322223 
mass of ісе is то and coefficient of friction between 

ice апа horizontal surface is ‘w. The initial 
temperature of ice 0°C and its latent heat of fusion 

is L. Choose the correct option(s). H 
(A) The velocity of cylindrical ice at time 4 is given by (Vo + gt) 
(В) The velocity of cylindrical ice at time ‘t is given by (vo — ugt) 


2 
288 vot 9E. 
L 2 


-ug[ Vot наг” 
L| 2 2 


(С) The mass of cylindrical ice at time t is given by mge 


(D) The mass of cylindrical ice at time ‘t is given by mge 
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Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


15. 


Semicircular electric field line is present in a space. The C 
magnitude of electric field is constant at each point of electric 


field lines. A point charge is constrained to move along the filed E 
lines. The particle starts from rest and initially it is at point A. 
The magnitude of acceleration of the particle at C is a; and it is 
a» when reaches at B. The ratio of a; and a» is given by ^ 5 
Tes, . Find the value of Me 
ТК, К; 
Two rods L; and L» of different materials аге used to make а 30 cm 70 cm 


single composite rod as shown in the figure. The cross 
sectional are of both rods is same. At 25°C, the total length of 
combined rod is 1m, in which the length of L; is 30 cm. When 
temperature of combined rod is increased, at 125°C, the total 
length of combined rod increased by 1.91 mm. The coefficient 
of linear expansion of L; is 1.7 x10^5 /°С and that of the Lo is 


kx10-°/°C. Find the value of k. 


A particle of mass т = 4227 gm and charge q = 7uC is projected in a space where magnetic field 
is given by B = y?i +z°j+x°k. The initial velocity of projection of particle is V=i-2j+3k from 
(1, 2, 1). Find radius of curvature of particle at t = 0 in kilometer. 


Three different type of glasses are used to make a large glass slab. The thermal conductivity of 
glass slabs are k;, Ко and Кз. The width of each glass slab is ‘w’ and cross-sectional area is A. 
The glass slabs are kept in a pattern as shown in the figure. The upper surface of glass slab is 
maintained at temperature Т; and lower surface at T». It is given that Кк; = 1.10 W/mK, kə = 2.82 
W/mK, Кз = 2.08 W/mK, w = 10 cm, A = 1.3 m?, T, = 100°C, Т = 0°C. Find equivalent thermal 
conductivity of large glass slab in W/mK. 


Lower surface 


A conducting spiral of inner radius a = 20 cm and outer radius b = 
40 cm is kept on a frictionless horizontal surface. The total 
number of turns is equal to 1000 which are wound tightly and 
insulated to each other. There exist a vertical magnetic field 


which is changing at a rate of 30 mT/sec. If the resistance of 
т , 


conducting spiral is “о , then find induced current in ampere. 
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A battery of potential difference 10 V and internal r 40У 
resistance ‘r’ is connected to seven resistors as NNNNN—31 
shown in the figure. If battery delivers maximum T 
ын to the circuit with internal resistance АЛАҚ 
r = — À , then find the value of Л. 
13 зо : зо 
180 


the switch is shifted from position-1 to position-2 is NE Er 


A capacitor (5uF), a resistor (6Q), an inductor (3mH), a cell (6V) SpF 

and a switch are connected in a circuit as shown in the figure. 

Initially switch is kept at position-1 for a long time. The potential 2 
difference (in volt) across the ends of inductor immediately after oer 3mH 


A ring of uniform mass density (m = 100 gm) and radius (R = y 

50 cm) is suspended by two strings PS and PT from the P7222 "22222. 
point P on y-axis in vertical plane. The ring is kept parallel to E 
horizontal surface on x-z plane. Ring carries a current 


| = атр) as shown іп the figure. There exist a magnetic 


field (B = 1 Tesla) along negative x-axis. The tension in the 


string PS is Т; and in the string PT is T2. Find the ratio us 
2 
(It is given that 0 = 60°) 
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Chemistry PART - Il 


Section - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. Which of the following is NOT the chain isomer of 


HoC \ CH 
(A) >on 
(B) “4 
(C) НзС 
5-0 
H3C CH3 


3 
(D) НоС CH2 
4 
H3C CH3 
20. Analyse the following data of the following hydrolyzed products and choose the correct option: 
О Ro O Ro 
|| 
Ry „С. we ОН Ry OH 
ү Ы а ШІ ОН + HoN 
NHo H O МНэ O 
Dipeptide [x] M 
If the dipeptide is first treated with HNO» and then hydrolysis is carried out, we got lactic acid and 
О 
NH 
[у]. [y]. on heating gives 2,5-diketopiperazine id 
О 


(А) В, =H and R, = CH, 
(В) В, = CH, and А, = CH, 
(С) В, - ОН, and R, =H 
(D) В, =H and R, =H 
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Me 

() Ме CH—Me ---(Р|(Маог) 
Ме Br 
Ме 

(1) месне — Po [Q] (Major) 
Me Br 


Identify the INCORRECT intermediate carbocation, which does NOT form during the reaction (1) 
and (11)? 
(A) Me 
| Ф 
Me—C—CH—Ph 


Me 


Identify which test are positive (+) or negative (-) for B — D – glucopyranose ? 


[Note: Here positive means respond to test and negative means not respond to test) 
1. 2, 4-DNP 


2. NH,OH/H* 

3. Tollen's test 

4. NaHSO, 

A 

(A) 1 2 3 4 
+ + + = 

В 

(B) 1 2 3 4 
+ + ш = 

C 

Є 1 2 3 4 
_ " " _ 

D 

(0) 1 2 3 4 
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Section - A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


24. 


Which of the following reaction(s) will provide a synthesis of 1,1-diphenylethanol as a major 
product? 


(A) О 
С + MeMgBr —=22-5 
Ph~ 2.H40 
(B) О 
: PhMgBr — E29 , 
Ph" "Me + QDI —2NH,Gi 
(C) n 
1. EtpO 
COR + Ph - СН, - MgBr ES > 
(D) O 


o + 2PhMgBr — 55 
< OBI 


Which among the given reactions can yield the 2, 4,6-tribromo phenol as a major product? 
(A) OH 


Вг (excess) 
=a 
H20 


Оз 222 
AU KBrO3+KBr/H20 


1. aq. KOH » 
, room temperature 
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25. 


26. 


27. 
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Choose the correct options regarding the given scheme? 


Sec-butyl benzoate —"*9^^ , [G].. СІН Я тоолон >[M] 
Liberate CO» | 3. NaNO, «dil. HCI 
[E] t NaHCO, 0-58 


4. H20, warm 


[P] 


: Ін 


([L] is а metamer of [E]) [L] aria [K] 


(A) [P] = SOCI; [Q] = Mg/ dry ether [R]=1. HCHO 2. H* 
(B) [P] = KBr +H,SO, [Q] = AgCN / DMF [R] = HO" / ^ 
(C) [P] - PBr, [Q] = Mg/dry ether [R]=1.CO, 2.H* 
(D) [P] = HBr [Q] = NaCN / DMF [R] = H;O* / ^ 
Choose the INCORRECT statement(s) for the given reaction scheme 
[P] EI rM [7 a> [R] a 
C4H40> ^ (OR qp) C4Hg05 ^ gives iodoform test [one 
Unsaturated 
Lactone 


(А) [S] is an o, p — unsaturated aldehyde. 
(B) Four stereoisomers are possible for [S]. 


(C) Two structural isomers of [P] can satisfy the above reaction scheme. 
O 


о 
(0) [P]is | 


СОМНэ 
) CHCI; + ou^ 


Which statement(s) T CORRECT? 

(A) Reduced product of P and Q will be metamers to each other. (Consider LiAIH, as a reducing 
agent) 

(B) By dry distillation of hydrolysed product of P with Ca(OH). gives benzophenone. 

(C) One of the hydrolysis product of Q reacts with NaNO; + HCI followed by reaction with phenol 
in mild basic medium gives orange red dye. 

(D) Electrophile involved in the formation of Q is dichlorocarbene. 


i) Вг, KOH 
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28. Choose the correct statement(s) 
Ph 


O Ph 
T p OH y [Mixture of рговисів|- “МОНА, — [p] 
O O С, 7 49 


(A) In mixture, one of the product shows positive iodoform test. 

(B) In mixture, one of the product shows positive Tollen's test and negative Fehling’s test. 
(C) [P] on reaction with hydroxyl amine gives oxime that can have 4 stereoisomers. 

(D) Number of double bonds in [P] is 10. 


Section - B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is а Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. Consider the major organic product in each case and calculate the 
Sum of number of halogen atoms in [P], [Q] and [R] 


H 
| 
N 1. CHSCI/AICIS 
ЭГ 2. NaOH, H20/A ІЗ 
3. Bro/CHgCOOH(mono bromination) 
O 4. NaNO% /dil.HCI(273 К) 
І 
H 


5.К 


| 
N 1. Bro /Fe(mono bromination) 
2. Сір/Ғе(топо chlorination) 
~~» [О | 
3. ІСІ/АІСІз (mono halogenation) 
О 
С! 


4. NaOH, H5O/^ 
5. NaNO» /dil. HCI(273 к) 


5. НзРО2 
1. HNO3 + Н-50 
Or 2. Ра С Ы 
3. Bt, /H5O 
4. NaNO»/dil. HCI(273 K) 
5. Kl 
30. An organic compound reacts with excess of MeMgBr followed by hydrolysis to give two organic 


products of which one reacts with NaOI to give yellow precipitate and OTHER DOES NOT. How 
many of the following compounds can satisfy these conditions? 


» e. or 24 ааа 


0) (1) (IV) (V) 


(1) 
CH3 
Yr Hor 
O O О О 
(VI) (VII) (VIII) (IX) 


31. Consider all possible isomeric ketones including stereoisomers of MW = 100. All these isomers 
are independently reacted with CH3MgBr (Note : Stereoisomers are also reacted separately and 
consider no racemisation of alpha carbon of the carbonyl group during the reaction). The total 
number of ketones that gives a racemic product is/are 
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32. 


33. 


34. 


35. 


36. 
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D - Glucose —22 Р 
2 


Number of chiral centre in compound P is 


Number of correct statement(s) is/are 

Chlorofluorocarbons are responsible for ozone layer depletion. 
Green house effect is responsible for global warming. 

Ozone layer does not permit infrared radiation from sun to reach the earth. 
Acid rain is mostly because of oxides of nitrogen and sulphur. 
Classical smog occurs in cool humid climate. 

Classical smog is a mixture of smoke, fog and sulphur dioxide. 
Classical smog is also called reducing smog. 

Classical smog is also called oxidizing smog. 

Ozone absorbs infrared radiations. 

0. Ozone absorbs the intense ultraviolet radiations of the sun. 


= о омосро 


Choose the appropriate reagent sequence from the given reagent pool to complete the synthetic 
conversion. Make sure to use strictly four reagents, not more not less. 

Note: You can simply mention the numerical values corresponding to the reagent in the boxes P, 
Q, R, S respectively and also consider major organic product in each step. 

What is the value of [P + R + S- QJ. 


P 
Q 
------ 

x R P 

S 
1. HBr 2 н“ / HO 3. Hg (OAc), / H,O 4. BH,.THF 
5. EtONa / EtOH / A 6. HBr / ROOR / A 7. conc. H,SO, / A 
8. NaBH, 9. Н,О,,ад, NaOH 10. t-BuOK/A 


[A] is а monomer of natural rubber, on reaction with HBr (1 eq)/CCl, at 298 K, it forms major 
product [B]. 
The number of allylic hydrogen of [A] is x and that of [B] is y, the value of (y — x )? 


H*/A [P] aq. dilute KMnO, (excess) $ (21 


(Major) (Major) 


HO 


Calculate the number of secondary hydroxyl groups in [Q] 
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Mathematics PART - Ill 


Section - A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. In a triangle ABC let a, b, c denote the length of the sides BC, AC and AB respectively, 


if 8(b° + c?) = 65a*, then the value of ME CENTS equal to 
cotB + cotC 
57 53 
A) — В) — 
(А) 45 (В) = 
57 59 
C) — D) — 
(С) = (D) 6 
38. Three circles C4, Co, C3 with radii ri, r2, гз (r1 < r2 < гз) respectively are given as r; = 4 and гз = 9 


They are placed such that C» lies to the right of C, and touches it externally, Сз lies to the right of 
С» and touches it externally. There exists two straight lines each of which is a direct common 
tangent simultaneously to all three circles, then гг is equal to 


13 

(A) 23 (В) 6 
72 

(C) 13 (D) 7 


39. | Consider the ellipse E = 9x? + 25y? = 225 with foci S and S, where S lies on positive x-axis. Let 
the locus of the image of S with respect to any tangent to the ellipse be the curve C. 
If the line ky — 2x + 22 = 0 touches the curve C, then К is equal to 


(A) +1 (B) +/3 
С) £45 (D) 442 
40. Let A and B be two distinct points on the parabola y? = 8x such that a circle with AB as diameter 


passes through the vertex of the parabola. Tangents at A and B to the parabola intersect at point 
C. Another pair of tangents are drawn from point C to the parabola y^ = kx. If angle between 
these tangents is 90°, then k is equal to 

(A) 1 (B) 2 

(C) 32 (D) 16 


Section - A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


41. Let f(n) - Уо = ) and g(m) = Хо 27 | then which of the following is/are CORRECT? 


(А) (3) = 0(3) (В) 2f(3) = f(6) 
(С) 20(3) = 9(6) (D) f(8) = 9(8) 


42. Consider a circle whose radius is 2 and centre is origin. Tangents are drawn from a point Р(о, 2) 
which touches the circle at A(a;, аг) and B(bi, b2). Another pair of tangents are drawn from the 
point Q(B, —2) which touches the circle at A(a;, a?) and C(c4, сг). Then which of the following 
is/are CORRECT? (a, p > 0) 

(А) bi + b2 + су + сг = 0 (В) ор = 4 
(С) If a = 4, then 4a» + За; = 0 (D) If a = B, then az = 0 
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43. 


44. 


45. 


46. 
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Consider a parabola P : х? = 4ky and a circle C : x^ + у? — 2ax + бу + 9 = 0 (where о > 0). The 
line of shortest distance between them cuts the parabola P at the end point of latus rectum in first 
quadrant, then which of the following is/are TRUE? 

(A) If = 1, then a = 6 (B) If k = 1, then a = —6 


(C) If k = 2, then a = 12 (D) If o. = 20, then к= 


In a АРОН, let р, а, г denote the length of the sides opposite to angles Р, О апа R respectively, 


let s be the semiperimeter. If s—p = 29 = $=" and area of the circumcircle of the triangle PQR 
_ 175 | ЗЭР 
is , then which of the following is/are CORRECT? 

4/66 


(A) Area of triangle PQR is 45/66 
(В) Radius of incircle of triangle РОН is 25 


(С) ae unes 12 
2 2 2 175 


466 


(D) Radius of the excircle opposite to vertex P is E 


Define the collections {E;, E», Es, .....} of ellipse and (В, Ro, Rs, .....} of rectangles as follows: 


E, : x° + 4y? = 32 
В; : rectangle of largest area with sides parallel to the axes, inscribed іп E; 
2 2 
E, : ellipse artist of largest area inscribed in R1, n > 1 
a, n 


В, : rectangle of largest area with sides parallel to axes, inscribed in En, n > 1. 
Then which of the following options is/are CORRECT ? 


N 
(А) Х.(агеа of R,,) < 64 for each positive integer М 


n=1 
(В) The ratio of eccentricities of Е, and E42 is 1 : 4 
(C) The length of major axis of Ес is 2 


45 


(D) The length of diagonal of Re is ко. 


Let the vertex P of АРОН move on the curve xy = 4. If the perpendicular bisectors of side PQ and 
PR are given by y = 0 and x — у = 0, then which of the following is/are CORRECT? 

(A) Locus of centroid of АРОН is 9xy = 18y^ + 4 

(B) Locus of centroid АРОН is 9ху = 18x? +4 

(C) Locus of orthocentre of APQR is ху = 2у? + 4 

(D) Circumcentre of APQR is origin 


Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


4f (6) = ksinO ш Ө , thenk+n—mis 
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48. 


49. 


50. 


51. 


52. 


53. 


54. 


2 2 


Consider the ellipse E: 2*9 = 1. Tangents are drawn at the ends points of a double ordinate 


passing through (c, 0) (where 5 « c « 5). The tangents intersect at G. If A(c) = area of AEFG, then 


for 1 <c <3 if minimum value of A(c) is k, then M is equal to 


In a triangle PQR, ZP = 54°, ZR = 18°. If S is a point on PR such that area of triangle PSQ is 
(45 -1) times the area of triangle RSQ, then ratio of angle ZPQS : ZRQS is 


A circle with centre (6, 12) and of variable radius cuts the hyperbola х°— y? = 144 at the points А, 
B, C and D. If the locus of the centroid of the AABC is (x — a)? – (y — В)? = ү, then Ja + p — yl is 
equal to 


2 2 


Consider the parabola у? = 4x and hyperbola SN c Tangents аге drawn from a point P to 


9 16 


=1. 


2 2 
the parabola y? = 4x, the chord of contact of these tangents touches the hyperbola E an 


The locus of point P is a conic whose eccentricity is e, then 4e? is equal to 


2 2 
An equilateral triangle ABC is inscribed in the ellipse m 1. If the eccentric angles of the 
a 


vertices of triangle ABC are a, B, y respectively and the circumcentre of triangle ABC lies on the 
9х? 9y* 


ellipse — + = = 1, then the value of 
та 7b 


COS a COS В + cos В cos у + cos y cos a + sin a sin В + sin В sin y + sin y sin a is equal to 


2 x 
Let the director circle of the hyperbola H: с -1 be denoted by С; and let director circle of 
a 
2 2 
the ellipse E: Ж. т. -1 be denoted C». If the circle С» is also the director circle of C, and let e, 
a 


2 


and е; be the eccentricities of the ellipse E and hyperbola H, then ын is equal to (a > b) 
е 


1 


Let a, b, c denote the lengths of the sides opposite to А, B and С in triangle ABC. 


If 2a? + 4b? + 9с? = 4ab + бас, then cosB = Р (where p and k are coprime), then p — К is equal to 
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Physics PART -| 
Section — A 
1 A, C, D 
So. xg = = 20000 4 MA. 
Oc R 
A B 
|| (К 
| | [Ез 
т 
ES 2 500 
; rad/s 
Ж (іо) | 
z' =1000V2 ...(ii) 


ү! 
V? = (Vo) +(V')? -2У, - V'cos45? i 
м с 
z = J10 (10)? ...(iii) 
i 200 1 
J10x10? 5,10 
ip =icos45° 
(ic)a =icos45° 
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V'sin45? 1 : 
tana = : = — ...(iv) 
(Vc)g + V'cos45? 3 


2 
Power = i°R = 5) ‚2000 -4 W 


54/20 
2. A, С,р 
So. Е, = cat aks 
r 
_ kpsin® 
07 гЗ 
From conservation of energy at A апа Е. 


(крсоѕӨ)а 
r? 
e оров 9q _ (299 0)q 


0+0= nua 
2 


mr? 2negmr? 
3. A,B,C 
Sol. Since piston more very slowly so they are at equilibrium at each instant 
Above separately wall P, = P) + = 
Below separately wall Р, = P) – = 
AQ = 0 
W +AU = 0 


W = -AU = -nCyAT 
f f f 
P,V, -P,V, = -n 2 В(Т,-1,) = 2 [nRT, nRT, | - aL PM -Р,М, | 


f f 


4. A, C, D 
T V2 
Sol. е-е,-е «2008 ot 2. Vs 
€o = 200 volt 
200 i 
Vs =— = = 1004/2 "éd" 
5 J2 ф 1 
z = 4(500)? + (500)? = 5005/2 ) 
3 
5110042, 1 
шы Ж 


V, =500x = =100volt 


V, = 900» =180 volt 
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Sol. 


Sol. 
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V; = 400x - 80 volt 


T -1 9 
шоо = 
ф ut an B 


A, C, D 
ЇЕ, +Е, - Eg -E4 | 
fj fo +15 tt, 


B,C 

dV -(ухВ)а7 

So potential difference across OA is zero 

— Potential difference across OB - 580/20)" = 50 00)(5)2(0.2) = 20 Volt. 


So potential difference across AB is also 20 Volt. 


A 

u=iA = 0.0550 

t = ü xB = 0.0055 

| = la 

a = 0.0440 

From conservation of energy 
U; + Ki = U; + Ki 


K; = —U; = 0.4400 


B 
Е 1 
“6x12 18x24 
6-12 18-24 
= At steady state 
» 25 
eq 2 
Current through battery = 2 ampere 
Current through inductor = 1/6 ampere 
= At one time constant 


- 0.07 


Current through inductor = 0.63 x 5 = 0.105 атреге 


From KVL, current through 120 = 1.353 ampere 
= For part (iv) after switching 


1 
-L =i (L+2L 
a 2) 


1 
| =— = 0.056 ampere 
718 р 
C 
AB 


TP? = constant 
PV? = constant 
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10. 
Sol. 


Sol. 


Р,М,-Р,М, ПВ(Т,-1,5) 9 


Wasp = nRT, 
Биг -1 x-1 0 

Ай, в = “ант, 

CA 


TP^ - constant 

РУ!5 = constant 

nR(-T,) 15. 
x-1 4 

AUG ,4 = nR(T4 - Tc) > 0 

Айс д >0 

BoC 

AU =0 

Wa с >0 

AQg с > 0 


Wc. д = НТ, 


р 
For т: А (5/3)pA 


6x3 
Reg = > +3 =5 МО svt | 
9 643 EN id 


Тал өне: эмо? amo 
5 | Tu 

=> For qma at steady state 1 5 

Current passing through 10 V battery = Hm 


Omax = uC h A (5/3)uA 

=  Attimet- 1sec Бү 7 
10 

q=1(1-e*)=0.63 uC | | T 

> «| 

^x aie - 0.31 натр +Í Е 

From KVL 


0.63 
175 * (0378 «5-i(6) = 0 


w= 1.54 pA 


Section – В 
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12. 
Sol. 


13. 
Sol. 


14. 
Sol. 
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= = 1.50 
Ї 5 
18:32 dv 
3 
0 
6.93 
30 cm 
dR = pdr 15 ст 
nrl ———_ 
R--P.[9 Р mo -6.930 г 
пі r Tl 
fdr 
2.10 


P& Q and R & S are equipotential 
2(6C)(4C) + (6С)(12С) + (4C)(12C) 846 


Cap = = 
6C + 40+ 2(12C) 17 


Heat generated = (Сдв) =2.10 uJ 


Е 
2 


4С 6С 
Р,О 


20.30 
Let final pressure on both side of W; is Р” 


“АЖ Бү, ү! 
6 6 


V 5V 
568(0|-8(22) 
6 6 ) 5РМ 
3 (v5 -1) 


Work done by gas = 3 
y- 


AU - nC, AT = (=) AT = 2nRAT 


-.(Ь5% р №} 5./5Р,5У) РУ 
6 296 6 6 
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= PU (2545 —1) 


AQ = AU + W = 2Р,У,(54/5 - 1) = 20.3 P, V, 


15. 175 
Sol. (2 =хї +х$ Q 
2192 oy, ФЧ yoy 972 
dt dt dt 


ekt- 1 dx, pe 1 dx, 
гаї x, dt хә dt 


2 2 2 
1 (apa) = Xi (apo) + X3(AQo) 


2 2 
_ ApoXy +AQoXo _ -5 Jo 
=P z ~ =1.7538x10 [°C 


аро 2 


16. 1.40 
Sol. In first case 


N = mg + iB/ 

Е; = щто + iB/) 
In second case 
N = mg - iBé 

Б› = u(mg - iB/) 


dv 
Sol. mg - qBv, -т2- 


Differentiate equation (i) with respect to 
time 
ағу 
cap? ee 
dt 


dt? т Уу y 
Solution of equation 
Vy = (Vy)gsinot 


dv, 
"di = (Vv, )p@cos ot 
dv 
att - 0, ү 29:59 (Vy )o -3 


Now form equation (i) 


m 
У, = ae —cosat) 
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18. 
Sol. 


So, v, =0, atot=n, t=— 
[0] 


ур 298 
ЕРЕШЕ 


From work energy theorem 


12 
mgy = ax 


2 
y= Sg - 0.05 meter 
ФВ 


0.08 
In first case 
2*8 15 
Ra =£ -.9 
—+3 
2 
i = № -Hiv 
15/11 15 
In second case 
2x3 6 
"7213 5^ 
„= go m. 
2 6/5 6 ° 
i, 22 
ip 25 
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iiid E МуУУУ 
10 20 
108 
30 
WW 
муу, 
20 
30 
WW 
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Chemistry PART - Il 


Section — A 


19. B,C 
Sol. Alkene [K] has 8a - Hydrogens. 


Alkene [L] has 2a – Hydrogens . 


22 ZUM "P 


achiral 
24 —=НӘМ 5, ыг 
с achiral 
This is achiral alkene 
20. B,C,D 
Sol. CHO CHO CHO 
NaOH MeB 
мет ед) ES 
OH OH OH 
OH O O—CH3 
© 
- Position isomer of [P] 
More nucleophilic 
CHO CHO CHO 
o е a 
OH О О-Ме 
OH Ó oO 
© 
СНО 
H* 
acidic work up 
OMe 
OH 
[P] 
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21. B,C,D 
Sol. CN 
[Р] > 
СООН 
[Q] > 
COOH 
IR] zi __NaQH+Ca0.A у жане (СК. — 89. NaOH No reaction 
Br 
22. A,B, D 
Sol. SH О Ма” 
NOs NO» 
+ NaHCO, —> B HCO; 
pK, х 6.3 
рк, = 7.2 


As НСО is more acidic than o-nitrophenol, so forward reaction is not possible. 


23. A, B, D 
Sol. COOH 


O 
3 HgC—C—CHg Conc. H9S0, /A JN no fot 
HOOC COOH 


Mesitylene 


aor + CaO, л (excess) 


Q + 3Na,CO, 


[R] 


Aromatic 


шаг __Redhot_, hot 
succo йш (( 7] 
Е Сг2Оҙ-А/Оҙ 
n hexane 773 K, 10-20 atm > 
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CHO CHa 
блаа зан reduction) 
О 
1. со ISdi KOH 5 KOH 5 - но”, © Zn, — Zn dust , О 
њо ^? 
3. Zn, dust 
24. C,D 
Sol. OH ОН 
| 
HC=C—CH—CH=CH2 —ja esas ^. Н2С--ОН--Он--СН--СН2 
5 4 3 2 1 [Q] 
(Optically 
active [P]) PCC 
H,/Pd 
Y 
HaC—CH—6— CH=CH 
О 
o 
НЗС СНо-СН  CH2—CH3 асно FC CH2— CH3 
[R] (Optically inactive) 
25. B 
RE Аф — Ho € A 
ш. E No + On, 
(1) 
Оз/2п A Ox. 
205 тү “O + 
(1) О 
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26. D 
Sol. (1) V RETE НЭХ. P D + NZ 
n (Minor) 
(1) 
(Minor) TO 
(Ш) 
OH 
_ Hla , 
(Major) (Minor) (Minor) 
(IV) 
--НЧА , cannot undergo dehydration as bridge head 
ОН C-atom can never be sp*-hybridised. 
27. D 
Sol. (1) OCH3 CH3 
OCH3 OH 
3HI 
(excess) + 3CH.I 
OCH3 OH 
(П) OCH3 
OCH3 | 
- » + 3CH,I 
(excess) 
OCH3 (more than 4 moles) 
(Ш) OPh 


OPh 


OPh (more than 4 moles) 


(IV) | H2C—0OH 


| 
н , СТ + 3Ph- OH 
excess 
| 
| 


HC—OH (еу ОН, - CH- CH, 
(more than 4 moles) 
HoC—OH 
28. D 
Sol. Sucrose —99 55 > и — D-glucose + B-D-fructose 
Lactose "5 >з — р — glucose + p-D-galactose 
Amylose — 199%. и _ D — glucose + a-D-glucose+..... 


Mannose cannot be hydrolysed. 
Lactose and mannose can reduce Fehling’s solution due to presence of hemiacetal and aldehyde 
group. 


— ee eel 
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Section – В 
29. 0.50 
Sol. P 
(H~) OH O Na* 
o^ 1. ШАН >. Ма 
= 2. H9O* 
Н H 


(А) Н (В) Н 
30. 440 
Sol. о Со O 
| || 
‚ HOC C—OH нас 
(A) Bes ед. P + 2CO, (g) 
но о C—OH | 
о ойо HC. 0 
3 
(B) (C) 


0.1 mol A > 0.2 mol C 
пс = 0.2 
Wo = 0.2х 44 (g) = 8.8 (g) =X 


2: 4.40 grams. 
2 

31. 3.50 

Sol. ‘A’ is CH, - CH = C = CH- CH,, optically active with minimum weight. 
.Х-Б,у-2. 
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32. 40.00 
Sol. О 
pM 2.4. 
| 
Br - CH, - COOEt + Zn = pese SOPR 
(ii) Н,О? 
© 
OH 
(x) 
O O 
| NaBH, 
HO OH 
Number of stereoisomers = 4. 
33. 2.00 
So. п-і C,H,Br, (No stereoisomer) 
n=2, CjH;BE (Two geometrical isomers) 
n=3, C,HBr (No stereoisomer) 
n=4, CBr, (No stereoisomer) 
34 1.20 


Sol. Co-polymer are Nylon-6,6, Buna-N, Dacron, Buna-S, PHBV. So, X - 5. 
Mutarotation is shown by a .— D - С, B - D - G, Lactose, a - D - F, p - D- F, Maltose . 
So, Y = 6. 
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35. 1.23 
Sol. 


* |t is having only one chiral centre 
and can rotate plane polarised light 


HO 


OH 
OH 
Cold. Alk. dil. KMnO4 1 
Baeyer's reagent (triol) 
HO 
Br 
NaBr + Н25О, 
(excess) 
Br 


36. [18.95 — 18.99] 
Sol. Aqueous tension at 287 K = 14 mm of Hg. 
Hence, actual pressure = (758 — 14) = 744 mm of Hg. 
744 x 30x 10° 
760 x 0.0821 x 287 


Number of moles of N, = 


-1.246х107 mol 
Mass of N, -1.246х107 x 28 
= 34.888x10? g 


-3 
% mass = 4 100 


0.184 
= 18.96% 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


15 АІТ5-РТ-І (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 


Mathematics PART - Ill 
Section — A 
37. C, D 
Sol. Consider (хі, уз) = (2at, at?) > Equation of tangent =tx = у + at? 
= COC w.r.t (A, td — at^) is A(x + ty) —(at’y + 4а?) = 0 
4a 4a 
> (xa Ye) = (4, -42) 
38. А,В 
1 1 1 
Sol. Here, cos0 = + 
е? ej еге? 
39. В,С 
л(3) ГЭМТЭЭХ Yee) 
Sol => Qn 2 _ (25-343) y - mx t 
f ; = 
T 0- 1з? т) (107+3у8) < 
2n 2 
0- - satisfies this => m = oy 4? 
40. C, D 
2 28 
Sol. Here, шон is independent of 0 if 4a = 5b 
(аф 
41. A, D 
Sol. Consider 4х° + pxy + бу = (y — mıx) (y — max), then 4х2 + аху – 6y? = Е + ajo -mj) 
1 
Comparing, p = -10, q= -2 or p= 10, д = 2 
42. А, В 
х + у)(х? + у? 
Sol. Given expression = ( ›. 4 ) 
43. С 
Sol. - 4 


() Неге, х? = sin? 
2 


(I) |tan x| = (4x — x)? + 16 


(I) х+у= Оогх = 0 = (х, у) = (5553) (0, +1), (+1, 0) 
: 2 2 
fi): “The Given equation Becomes, (sinx)| (1+ cos x) + (1+ соѕх)? +3cos? x | e 


3 
— x e (0, n) 
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44. 


Sol. 


45 


Sol. 


46 


Sol. 


47 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


51. 


Sol. 


) cos'x>1>sin'x 
I) 1>cos'x>sin'x 
П) 1»sin'x»cos' x 
V) sin'x»1»cos'x 


( Тһе given parabolas are symmetric about the line y = x 
(1) Area of the given triangle = x? 


je ла?-лар 2 


(Ш) Probability (required 5 ис ->а-30р 


та 
(IV) Неге, roots are 1, V2, – V2 


() Тһе two given families pass through A(2, 1) апа B(19, -4) respectively 


1 
> Moa = 


‚ Тов = мы — Slope of L lines are -2 and Ч > ð= tan” (=) 


2 19 34 
(II) | Given family is always concurrent at 2 -1) 
(1) АР? + AQ? + АА? + AS? = 2125 Ja - 
4 4 4. 4 
(IV) Given rays are y = 2 and y = —2x (1) = Required area = Anon a 
Section — В 
2.00 
If A + В + С = л, then sin 2А + sin 2B + sin 2C = 4 sin A sin B sin C 
1011.00 
cotA .  cosA.sinB.sinC 
cotB +cotC sin? A 
4.33 


By the concept of homogenization, X = 2 


34937.00 

Here, R(a, В) lies on PQ and midpoint of PR lies on АВ 
23 31 

- ЯВ 
7 7 

20.00 


The given ellipse is (х-3) + 


=> Х-9-Сс050,у = +199 => 8х – 12у є [20, 40] 
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52. 35.00 
Sol. Required number of squares = 5? + 3? + 1° = 35 
53 0.50 


Sol. ForP(t), Q(tə), R(ts). Area of APQR = |a (t; — tj (t — ts)(ts — t4) 
2 
And area of AABC - 5 (5-535-55-5) 


54. 906.00 
Sol. Here, cos x = 0, cos 3x = 0, cos 4x = 0, cos 5x = 0 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
Section — A 
1: С 
50. (1-5(1-в75) 
dit gw 
dt т 
1,2 
U= и 
2 
Час (а =ke'(1-e"') 
dt 2 dt 
att = 0, 8 = 0 
dt 
t>o, du =0 
dt 
2 A 
so ge 
dx 


1 11 1 
Cy N Jat 
d 


E 
m Ах 
0 К 0 е £0 A 

C= AKgggA 

eq “ -Ха 
1-е 
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Sol. H = -kA — 


The heat current decreases from the end P and Q through the rod hence slope of (T-x) graph 
also decreases. 


4- С 
So. 0-- 929) 


yz? +2a? 


5. A, B, D 

Sol. At time ‘t’ (10-4)| (-10-4) 
а. 8, 10-q_ 
4 ат Б 0 БЕ 


+q -q 
20 ww 
40 | 227, | E (8/3)Q 


(40/9)? , (50/9)? 
2x4 2x5 


AU =U; - Uy E 


U; = 


6. В,С 
Sol. Current in the circuit 
2П.8 % 
R+ R ва 
2 
| , 20 
= Potential drop across PS = iR = s V 
Potential drop across SQ - (2) 5 T V 
= Potential а radiant for PS = 819 = Vim 
Potential q radiant for SQ = 93 ут 
= Length required for 5V = 22% 3.75 т 
8-20 
Length required for 8V = 5+ З тт 
2/3 
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Sol. 


Sol. 
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A,C 

When charge particle is moved from ‘S’ to infinity then induced electric field is perpendicular to 
the displacement hence work done by external agent is zero. 

From P to infinity 

Work done = q(change in potential difference) 


2uF 5 10V 
10-% - -0 L^ 
20 5V +o -% Before switch 
qo = — nC is closed 
3 -% *qo 


After switch is closed 


2uF 10V 

From KVL, 
54-4 0*9 , М | 

2 1 5у Ф + 4 -qo -q1 After switch 

1uF 2uF is closed 
10 Qo +q %%4 0 -40-4 Qo + qı 
1 2 1 

On solving, 


1-4 qı 


2 4 
=-—uC, q, =—uC 
q 37 О з! 


2 2 
а лер 2) , 1 (20/3) 4100 
2 1 2 2 3 
2 2 2 
и 116? 1087 AP _ 56 
2 1 2 24.212 
We =5(-2)+10x$ = ud 


So, heat required = ET 


A 
Potential at ‘C’ = kQ oR 
R 2% 
Flat surface of hemispherical shell is on equipotential surface. 
B.C 
fs = umg 


a- ug 
t 


(КАЕТ: 


Vo 0 
V - Vo = —ngt 
V = Vg - nat 


dm 
= 18:3 = fiv = umg(v, — ugt) 
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Section – В 


Sol. 


m: 


туё -дЕ-лВ ...(ii) 


12. 2 
Sol. Ай = ШочАТ = (1.710) x100 = 0.51 mm 


Aly = (1.91-0.51) =1.4 mm 
So, Alo 2- [АТ 
оо =2х10°/°С 


id 2 
So. B=4i+j+k 
V2i-2j4 3k 
So, F = а(ўхВ) = q(-5i +11] - 9k) 
|F |= ау227 
aol oaei mak 
ac 
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14. 


Sol. 


15. 


Sol. 


16. 
Sol. 


17. 
Sol. 


18 


Sol. 
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1 1 1 1 


Reg B, В; R3 


Reg between points x and z 
28 
eq 7 13 


R Q 


30 
WWW 
30 
30 180 AAANN 
WWW 
x y WLW 2 
120 
WWW 
60 


Immediately after the switching, current in the branch of inductor will not change and charge on 
capacitor will be zero. 


3 

T,cos60° + T» cos60° = mg 

T,+72=2mG ...(i) 

Taking torque about 'O' 

(T, cos60°)R+ | i x B |= (T, cos 609)R ...(ii) 

On solving z =3 Төзе ]гсов60° 
5 4 25 medal > 
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Chemistry PART - II 
Section — A 
19. D 
Sol. Option (D) has longest chain of 5C-atom which is same as in the compound given 
5 4 1 
H3C CH3 Н20-- CH» 
XX ра 
Н2С Ё CH3 H3C CH3 
1 ous 
20. C 
Sol. O Ro Ro 
|| || 
Ri C A oH Ri, yh OF 
үй | Y NO, , T | Ї 
NH2 H О No Н О 
@ 
| eros 
O Ro 
R4 OH 
OH , HoN 
OH O 
Lactic acid [y] 
(R, = СН.) 
Ro О 
OH 
HoN А. а NH 
О E 
О 


2,5-diketopiperazine(R, = Н) 


21 В 


Sol. 
Me те" Ме 


Ф Ф | 
0) ie] eite o мене earan p шанг 


Me Br Me (сн, sit) Me 
Me Me 5 

(1) Ме таван — ә мена (No rearrangement further) 
Me Br Me 
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22. 


Sol. 


23. 


Sol. 


24. 


Sol. 
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gives positive Tollen's test and 
NH,OH/H* due to presence of 
Hemiacetal linkage. 


H OH 


B-D - Glucopyranose 


A, B, D 
(| ОН 
pu^ Cp, МЕМ ас э Ph— 5- Ph 
Me 
О ОН 
i 
UC || + РҺМдВг— 60 Рһ-С Ph 
Ph~ Me | 
Ме 
16 
ЕО 
Ээ + Ph CH, MgBr 10 > Ph—CH-CH»—Ph 
0 р" 
„C ___ «2РИМдВг--5 2-4 H340C—C—Ph 
HaC^ СОЕ! ША 277 
Ph 
А, С 
OH 
B (excess) 
чи... 
5О3Н 
Ёо 
о OH 
Вг2/С5 
0°C 
Br 
(Major) 
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OH 
© —_ Кози у O (KBrO, +KBr +H 20--В:,) 


ЙДЕ 
"De reaction 
25. C, D 
Sol. [F] 
CH О 
Ox ,0—CH—CH2—CH3 | 
C—OH [G] 
T5 
BELL ы + HO--CH- CH» СНз 
[E] Liberate CO, [P] =PBr, or HBr 
with. NaHCO 
OH cH 
Br—CH—CH2—CH3 
[ 
Q « 
ІМІ | өң D 
СС Mg / dry ether 
CH3 CH3 
NC—CH—CH2—CHg XN RE EE. 
НО" / A [R] = t. СО,, 2. H* 
CH3 ! 
| HO—C—CH-—CH2—CHs3 
HOOC—CH—CH2—CH3 [K] 
[K] 
[M], н“ 
Мн" 
О CH3 
CH3 || | 
O—C—CH —CH2—CH3 
О С CH—CH2—CH3 
O 


[L] is metamer of [E] 
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26. A, B, D 


Sol. 
[P] can be — B and oo 


(Two structural isomers) 


WE LEE 
HoC nc EE Н2С--С-0Н2-0-0Н === H3C—C—CH2—C—OH 


[Q] 
A, со, 
H3C—C—CHg [R] 


|| 
О 


Маон (л 


СНз n 
HaC—C—CH —C —CH3 


[S] 


о 227 Л! n 
нас Сл otamo, нус 0 СН--0 ОН == Н3С-0-СН;-0--ОН 


[a] 
[P] 


^, - CO, 


| 
H3C—C—CH3 [R] 
NaOH} A 


eee 
H3C—C=CH—C—CH3 


[S] 
27. АВ OD 


Sol. Н20--МН2 
СОМНэ . Reduction у 
ПАН, ^ 


Е. HN—CH3 


i) Br, KOH 
. Reduction , 
) CHCI; + OH Шан, ^ 
[Q] 
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COOH 
| © 
“te (J (Op) a an Ly 


Benzophenone 
NC 


Mild basic (Oon 
-О-е-О 


Orange red dye 


CONH2 NH» Nn 


Bro +KOH 


> CHCls +OH 
Hoffman bromamide degradation 


Carbylamine reaction 


- „С! 
CHCI; +он—— ээ (dichlorocarbene) 


28. ^ B. C 
Sol. ү d OH 
H*/H5O | 
zum b b an Sop T H3C—C—CH3 
ЗА OH | 
| i 
7 Ph—C—H 
Ph—C—H 
1 ї П 1 
Ph—C—H + Ph—C—H + H3C—C—CH3 -32 20- Ph—CH==CH—C—CH=CH—Ph 
[P] 
[nn -on 
ж 


| 
Ph—CH==CH—-C—CH==CH—Ph 


(Number of stereoisomers = 4) 
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Sol. 


30. 
Sol. 


31. 
Sol. 


32. 
Sol. 


33. 
Sol. 
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Section – В 


1. CHACI/AICl, 
2. NaOH, НОА 


"Y^ | 
3. Bro/CHgCOOH(mono bromination) 4 
O 4. маМОд/айнс(273 К) 
5. KI H3C Br 


1. Bro/Fe(mono bromination) 
2. Cl» /Fe(mono chlorination) 


4. NaOH, H5O/A 
5. NaNO% /dil. HCI(273 К) 
5. НаРОә 


4; HNO3 + H5S04 


( 
Эн 
CY 1 
CI 
2. Ha/pdC 
4. МаМО, /dil. НС(273 К) 
5. KI 


3. Bro /Ho 


3 
І,ІІ and VI compounds satisfy the conditions 


2 


3. ІСІ/АІСІз (mono halogenation) 


General formula of isomeric ketone of MW = 100 is C&H42O possible structures: 


|| 
А)  ес—сн;—©н5 0-05 
|] 
HsC—CH—CH2—C—CHs 
С 
(С) V 
|| 
HsC— CH—CH--CHa—CHs 
E 
Е СНз 


Compound В and Е will give racemic mixture. 


: СНО СООН 
| 
(CHOH),  — (ОНОН) 
H2C——OH Н2С---ОН 
D-Glucose Gluconic acid 
7 


Statements 1, 2, 4, 5, 6, 7 and 10 are correct. 


|| 
(B)  HgC—CHp—CH2—C—CH2—CH3 


ж || 
By ES сы СЫН 


(D) CH3 
өз 4 
NCH GG она 
F 
(F) CH3 
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34. 


Sol. 


35 


Sol. 


36. 
Sol 


6.HBr/ROOR/A 
ша. 10.t-BUOK/A у bo 
4. ВНУ ТНЕ 
) OH 


9.H50», аа. NaOH 


5 
CH3 бнз 
— f^ IL HBr(1 eq) Men 
HeC—C— CH—CHa Car 298K) ^ H3C сн 
[A] [B] 
[Major] 


2 
| H*/A aq. dilute KMnO4 (excess) 
273K : f 
HO 
[P] 
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Mathematics PART - Ill 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


40 


Sol. 


41. 


Sol. 


Section — A 


cos A о b c 

sinA _cosAsinBsinC | 2bc 2R оң 57a? bc 57 

(cosBsinC +sinBcosC) | sin? A = a? 8x2bc а? 16 
sinBsinC 4R? 


B 
DE = AK = \/(r, +) -(r-ny -2,П, 
Similarly, BL = EF = 2,/r,r, 
Let ZAPD = 0 and PD = x, then 
AD BE CF 
PD. РЕ PF 
— f 23 P ыг f 
х x-24tt, x € 24r, +2 ЙА 


tano = 


= k (say) 


г, =kx, r, = kx + 2k ut, ‚ г, = Кх + 2k Jr, + 2k 7 аа co => pun, = У4х9-6 
2Jhr, 2» 


X 4Y 21. 515(4,0) 

25 9 

Let image of S in any tangent be P(h, К), 

Midpoint of SP will lie on auxiliary circle 

(г foot of perpendicular from focus on any tangent lies on auxiliary circle) 


5 (" 25 К) lies on x? + y? = 25 .. locus of image is (x+ 4)? + y? = 100 


0+8 +22] - 


Jk? +4 


It touches Ку — 2х + 22=0 .. 10 >k°+4=9>5k= +5 


C 

ZAOB = 90° (as AB is diameter) 

2. Slope of OA x Slope of OB = –1 

220, => tite = —4 

iL 

Point of intersection of tangent at A and B is 
C(2tite, 2(t; + t2)) = C(-8, 2(4 + t2) 

If perpendicular tangents are drawn from C to 
y? = kx, then C must be on its directrix .. k = 32 


А,В,С 


f (3) = cos Em +COS ыг - COS on and g(3) = cos ER - COS ыг +COS on 
7 7 7 7 7 7 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,.fiitjee.com 


АІТ5-РТ-І (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 14 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


бл 8л 


© coS— =cos— .. f(3) = g(3 
= =cos— >. Қ3)- g(3) 
2т, 4n бл 8л 10x 12л 
(6) =cos—+cos— + cos — + cos — +cos——+cos 
7 7 7 7 7 7 
2(cos СЕЕ ud = 2f (3) 
7 7 7 
(^^ cos Ө = cos(2x – 0)) 
2n 4n 8л 16л 327 64r 
g(6) = cos — + cos — + cos — + cos +COS + COS 
7 7 7 7 7 7 
(: cos шде cos an , COS = cos ыг : oe =cos 2) 2. g(6) = 20(3) 
7 7 7 7 7 7 
A, B, C, D 
B(0, 2) and C is (0, —2). Slope of PQ = ЭМГ. 
. 4 
Equation of PQ y -2 = (x- a) 
a= 
yla — B) - 2(a – B) = 4x – 40 
4x —y(a — В) — 2(0 + В) = 0 
0-0-2 
ч it touches х2 + y?=4 ~. | os 0) =2 
16+ (a – В) 
> aß 242 If a = 4 slope of РСА. Slope ORBE EE 2.3 
3 4 a, 4 
A, D 
X? = 4ky 5 ох С =(2) =1 
dx dx 2k dx (2k,k) 
-. Slope of normal at (2k, k) --1 (2k, k) 
г. Equation of normal y - k = —1 (x – 2k) > x + y = 3k 
If k= 1, equation of normal x + y = 3 Уу” 


ч Shortest distance lies along the common normal 
-. It passes through (a, -3); 0 -323— о = 6 

=> If k = 2, x + y = 6 passes through (a, -3) ~. a=9 
=> lf a = 20 -. x + y = ЗК passes through (20, —3) 


m 
3 
B,C 


=> p = 10k, r= 5k, q=7k -. S=11k  A=,/s(s—p)(s—q)(s—r) 


; : 175 5kx7kx10k 
> А = 11kxkx4kx6k = 2466 к? : Circumradius = par => 2 = 
қ 4A 7 4466 4x2J66k? 


х Area = 24/66 inradius = 4(Circumradius) sing singin’ 


k=1 


6 175 Р 
= 2 4x xsin—sin — sin 
11 4466 2 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


15 AITS-PT-II (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 


45. А, C, D 
Sol. Area of inscribed rectangle x: y? 
= 2a cos 0 x 2a sin 0 = 2ab sin 20 gigs 


(Here, a = 44/2;6 = 2/2) 

Maximum value = 2ab when 0 = 45? 
-. Area of В; = 2ab 

and sides of г; are aJ2; b /2 

Let major axis and minor axis of Е 


(-а cos 0, b sin 0) A(a cos 9, b sin Ө) 


285, 2 

9624028; (-а cos Ө, b —5їп Ө) В(а cos 0, b -sin Ө) 
ч 2a, av2 > a, sb, LA 

42 V2 

a b | 
2. Area of R, = 2x — x — = ар and sides are of А are а and b 
2 1/2 42 2 

Similarly area of В, = = and sides of R, are EUM E 

а (v2) (V2) 
Similarly major axis and minor axis of E, are EF я. 

(V2) (V2) 

-. Sum of areas of rectangles Ri, Ro, Rs ..... is 2ab + ab + Е + e тоо P - 4ab 


-. Sum of areas is always less than 4х 44/2 x 242 = 64 
Eccentricities does not change .. E10 = E42 


46. A, C, D 


dins 2t 1-2 2t 
Sol. Centroid : t : . Ээ t k- 
3 3 3 
3k 


= t= , 3h=6k+ _ onk- 18 4 
2 3k 


Circumcentre is (0, 0) 
<. Orthocentre : (ачаа 
-. Locus hk = 2k? + 4 


Section — В 
47. 2 
А 1 aran aar О ЧО" 5їпЗ'Ө\_1 
So. Т, = 35 sin? (3 ше (3sin3"0—sin3'0) = uf TE gn ]-i« Vu) 
+ 910 
Se (VV AVE ene Vas (№№) => гө) = [asino - S8 J 
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48. 8 
Sol. Let E be (5 cos Ө, З sin Ө) = 5 cos Ө 


= c= 0050-5 F is (5 cos 0, -3 sin Ө) 


хсо50 à ysinO _ 


Tangent at E : 1 


3 

Tangent at F : хсовв yewa 24 2. Gis REN) 

5 3 со50 
Area of AEFG = 7 х@НхЕЕ = 2x 5 бооз ]x6sin 

2 2 (со50 

3 1/2 3/2 
2 c—(25-c?) х(-20)-428-029) 
-3(2-8| TE. sese) roil 2 2 
2 с 25 5c 5 с 


Which is always negative (~ve) ~. A(c) is always decreasing 
If 1 < с <3, then minimum value of A(c) is atc = З 


A(3) Ж 3 (16)? 2 3 x 26 6 64 
5x3 5x3 5 


49. 5 
Sol. ч Area of APSQ = (/5-1) area of ARSQ 


5*PQxQSxsind = (45 -1)x QR «QS sin(108.—0) 
PQ OR 


" sini8* 11549 
- sinOsin18? = (4/5 —1)sin54°sin(108° — 0) 


sin(108°-0) 1 .5-1 


біп(1089-0) = 
T 5110 4/Б +1 4 


"8110 


45-1 45 +1 
“О ET 
45 -1 


sin 108? cot 0 — cos 108° = EI = cot 9 = 0 = Ө = 90° 


50. 8 
Sol. Let А be (12 sec Ө;, 12 tan 04) 
В be (12 sec Ө», 12 tan 0;) 
С be (12 sec Өз, 12 tan Өз) and 
D be (12 sec 04, 12 tan 04) 
Let centroid of ABC be (h, k) D A 
= h = 4 sec 0, + 4 sec Ө» + 4 sec Өз and 
Қ = 4 tan 0, + 4 tan 02 + 4 tan Өз 
12sec 0,+12sec0,+12sec0,+12sec0, 6-0 
4 2 
3h+12sec60, = 12 > 4sec0, -4-һ 


12tan0,+12tan6,+12tan0,+12tan0, 12-0 


4 2 
3k + 12 tan Ө, = 24 => 4 tan 6,-8-К->(һ-4)-(к-8)7-16->о-4,р-8,ү-4 
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51. 3 
Sol. Equation of chord of contact AB ky = 2(x + h) 
2x 2h © 3 x y? 
=—+— v ittouches — - — = 1 
“ле К 9 16 A 
2 
+ 88-16 TET QU 
Ox у? P(h, k) 
=> locus is — + =1 , 
9 9/4 B 
Э абса) 2-75 
4 2 
52. 2 
Sol. ч Itis equilateral A .. x, = S (cosa +cosp + созу); у, = S (sina впр siny) 
2 2 
X ЭУ. (соза cosp cosy) + (sina + sinp + siny)? 


= 3 + 2(соѕ a cos В + cos p cos y + cos y cos a + sin a sin В + sin В sin a + sin y sin a) 


53. 6 
2 2 
Sol. ER C ix ey а-ы Ca i y? E09 
; ; PAR NC 2 ро 2 а 8-0 
Director circle of C4 is х + y^ = 2(a° – b^) = 2(a° – b°) = E 


= ба? — 6b? = а? + p? > ба? = 7b? 


Ба? = 7а%(1-ө!) = e? == and ба? = 7a? (e2 -1) > e = 7 
54. 7 
Sol. (а – 2b)? + (a ~8c)"=0 =а- 2,а=- 305 b-2, 0-2 
аг 48 a 
2 CAMPO P E^ 
согв22-72-05 528 9.4, 
2ac 2 а 24 
а 
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Physics РАВТ-А 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. The wave length of light incident on a metal surface is reduced from 300 nm to 200 nm (both are 
less than threshold wavelength). What is the change in the stopping potential for photoelectrons 
emitted from the surface (take h = 6.6 x 10 7* J-sec) 


(A) 0.0625 V (B) 1.0625 V 
(C) 2.0625 V (D) 3.0625 V 
2. A uniform semicircular ring having mass m and radius r is hanging at one of 


its end (P) freely as shown in the given figure. The ring is slightly disturbed so 
that it oscillates in its own plane. The time period of oscillation of the ring is 


3. A number of little droplets of a liquid of surface tension T, density p, all of same radius r, combine 
to form a single drop of radius R. If the total energy released in this process is converted into 
kinetic energy of the bigger drop, velocity of the bigger drop is 


3T(R-r eT(R-r 
(A JS E Bo 
rp | Ар 
Т(В-г) 2T(R-r)p 
C D) [£V E 
(© Rr V R 
4. In a screw gauge, 5 complete rotations of the screw cause it to move a linear distance of 0.25 cm 


and each rotation corresponds to one main scale division. There are 100 circular scale divisions. 
The thickness of a wire measured by this screw gauge gives a reading of 4 main scale divisions 
and 30 circular scale divisions. Assuming negligible zero error, what is the thickness (in mm) of 


the wire? 
(A) 2.15 (B) 3.15 
(C) 1.25 (D) 2.25 
5. The refracting angle of a prism is A and the refractive index of the material of the prism is 


(4) . The angle of minimum deviation is 


(A) 180° — ЗА (B) 180° + 2A 
(С) 90* - A (D) 180* — 2A 
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In a hypothetical system, a particle of mass m and charge -3q is moving around a very heavy 
particle having charge q. Assume that Bohr's model is applicable to this system, then velocity of 
mass m in the first orbit is 


Заг 1 За? 
280 420 
3q p, 39 

2теоһ 4л-оһ 
А steel rod of cross sectional area 1 m^ is A B C D 
acted upon by forces shown in figure. The 
elongation of the length BC of the rodis (Y= go kN 10 kN 20 kN 90 kN 
2.0 x 10" Мт?) e 

1.5m 1m 2m 

(A) 13x 107 m (B) 4.5 x 10^ m 
(C) 5x 107m (D) 3.5 x 10^ m 


А body executes SHM of period 20 seconds. Its velocity is 5 cm/s, 2 seconds after it has passed 
22 


the mean position. Find the amplitude (in cm) of the bob. (cos 36° = 0.809 and x= 20) 
(А) 15.67 (В) 17.67 
(С) 19.67 (D) 21.67 


The diode used in the circuit shown in figure has a constant voltage 


R 0.5 V 
drop of 0.5 V at all currents and a maximum power rating of 100 WA 
mW. What should be the value. of the resistance R, connected in 
series with diode for obtaining maximum current? 
(A) БО (B) 5.60 
(С) 6.70 (D) 200 
15V 


A ray enters a glass slab at an angle 0 from air and the refractive index varies along the slab as 
LL = ug — kt? , where t is the distance measured along the normal. цо and k are positive constants. 
If the glass. slab is sufficiently thick, how far along the normal will the ray go before it reflects 
back? 
(A) цо — sin (B) цо + sin 

k k 


Ho — Sin Ho + sin 
с, — ру 
(c) үа (p) [E 


The electric field part of an electromagnetic wave in a medium is represented by 
г, ПШ 


E, =2.5 N/C cos|(2nx10rad/s)t-(nx10-* rad/m)x] 


апа E,=0 

Then the wave is 

(A) moving along x direction with frequency 10° Hz and wavelength 100 m 

(B) moving along x direction with frequency 10° Hz and wavelength 200 m 

(С) moving along -х direction with frequency 10° Hz and wavelength 200 т 

(D) moving along y direction with a frequency 2x x 10° Hz and wavelength 200 m. 
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12. 


16. 


In a Fraunhofer diffraction experiment at a single slit using a light of wavelength 400 nm, the first 
minimum is formed at an angle 30°. The direction 0 of the first secondary maximum is given by: 


еа ‚(3 
(A) sin B (B) sin B 
(C) біп” (5) (D) Цан 


A cylindrical vessel filled with water upto a height h weighs w and is resting on.a horizontal plane. 
The side of wall of the vessel has a plugged circular hole touching the bottom. The coefficient of 
friction between the bottom of the vessel and the plane is u. The minimum diameter of the hole so 
that the vessel just begins to move on the floor after the removal of the plug is: 


дү 120% B uw 
(А ово (B) тона 
C uw D 2uw 
о o о) ав 


The transverse displacement у(х, t) of a wave on a string is given by у(х, t) = e (9^ +0 +2Vabxt) 
This represents a .......... 


(A) wave moving along +x-axis with speed ( 


(В) wave moving along -x-axis with speed b. 
(C) standing wave of frequency Jb 


(D) standing wave of frequency 1 


Vb 


A body is fired with a velocity of magnitude ./gR «v < J2gR at an angle of 30? with the radius 


vector of the earth. If at the highest point, the speed of the body is "t the maximum height 


attained by the body is equal to (R = radius of earth and use the appropriate assumptions) 


v? 


A) — B)R 

(A) 8g (B) 

(C) Ву? (D) 2R 

А metal plate of area 0.10 т“ is connected to a 0.04 kg liquid film 
mass via a string that passes over an ideal pulley 

(considered massless and frictionless). A liquid with a film Metal plate 


of thickness of 0.3 mm is placed between the plate and 
the table. When the system is released the plate moves 
up with constant speed of 0.085 m/s. Find the 
approximate value of coefficient of viscosity of the liquid. 0.3mm ¥ 
(mass of metal plate is 0.02 kg, g = 9.8 m/s‘) 


(A) 3.46 x 10? Pa sec (B) 3.46 х10 Pa sec 
(C) 6.90 x 10? Pa sec (D) 6.90 x 10 Pa sec 
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Two rings having masses M and 2M, respectively, having the same 
radius are placed coaxially as shown in the figure. If the mass 
distribution on both the rings is non-uniform, then the gravitational 
potential at point P is 


(B) EDS 


(C) zero 
(D) cannot be determined from the given information 


A heavenly body is receding from earth such that the fractional change in à is 1, then its velocity 


is 
3c 
(А) с (B) = 
с 2c 
(C) 5 (D) үл 


In the given figure mg = 3m, density of liquid is p and density of block 
B is 2p. The system is released from rest so that block B moves up 
when in liquid and moves down when out of liquid with the same 
acceleration. Find the mass of block A. 


(A) їт (B) 2m 
9 9 
(С) 2" (D) an 


Truth table for a system of four NAND gates as shown 


A 
IS 
B 
(A) A B Y (B) A B Y 
0 0 0 0 0 0 
0 1 1 0 1 0 
1 0 1 1 0 1 
1 1 0 1 1 1 
(C) A B Y (D) A B Y 
0 0 1 0 0 1 
0 1 1 0 1 0 
1 0 0 1 1 0 
1 1 0 1 1 1 
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SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


A source of sound S is travelling at mis along A 


a road towards a point A. A person standing at 

point O on a road perpendicular to AS hears a 

sound of frequency f’ corresponding to the sound 
emitted at the instant when the source is 3m away 

from A. The distance of O from A is 4m. If the 4m 
original frequency is 640 Hz, then find the value of 

Р іп Hz. (velocity of sound is 340 m/s) 


О 


А metallic sphere of radius 21 cm is kept in the path of a parallel beam of light of large aperture of 
intensity E W/m*. The force exerted by beam on the sphere is Кх10:13М. Find k. (л = = and 


light is completely absorbed by sphere) 


An astronomical telescope has objective and eyepiece of focal length 40 cm and 4 cm 
respectively. To view an object 200 cm away from the objective, at what distance the lenses must 
be separated (in cm)? 


Cobalt-57 is radioactive, emitting B-particles. The half life for this is 270 days. If 100 mg of this is 
kept in an open container, then what mass (in mg) of Cobalt-57 will remain after 540 days. 


A clear sheet of polaroid is placed on the top of similar sheet so that their axes make an angle 


snf) with-each other. The ratio of intensity of the emergent light to that of unpolarised 


incident light is 23 Find k. 
25 


A narrow parallel beam of light is incident on a transparent sphere of refractive index 1, If the 


beam finally gets focused at a point situated at a distance = 2 x (radius of sphere) from the centre 
of the sphere, then find n. 


A hydrogen like atom of atomic number Z is in excited state of quantum number 2n. It can emit a 
maximum. energy photon of 204 eV. If it makes a transition to the quantum state n, a photon of 
energy 40.8 eV is emitted. Calculate the atomic number Z. Ground state energy of hydrogen 
atom is -13.6 eV. 


Image of an object approaching convex mirror of radius of curvature 20 m along its optical axis is 


observed to move from = m to T m in 30 sec. If the object is moving uniformly, then it's speed 


is n km/h. Find the value of n. 


ec ce нисэн: 
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An open pipe is suddenly closed at one end with the result that the frequency of third harmonic of 
the closed pipe is found to be higher by 100 Hz than the fundamental frequency of the open pipe. 
Find the fundamental frequency of the open pipe in Hz. 


In a double slit arrangement fringes are produced using light of wavelength 4800 À. One slit is 
covered by a thin plate of glass of refractive index 1.4 and the other with another glass plate of 
same thickness but of refractive index 1.7. By doing so the central bright shifts to original fifth 
bright fringe from centre. Thickness of glass plate is k um. Find the value of k. 
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Chemistry PART – B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


The products obtained when lə reacts with hot and concentrated aqueous NaOH are 
(A) lO” and 10; 


) 
(B) IO; and IO; 
(C) Г and ІО” 
(D) Г and 105 


Which of the following product is not produced during the hydrolysis of XeF, ? 
(А) ХеО, 


Four successive members of first row transition element are listed below. Which one of them 
unexpectedly have highest E e y2 value? 
(A) Mn (Z = 25) 


(B) Fe (Z = 26) 
(C) V (Z = 23) 
(D) Cr (Z = 24) 


In context of actinoids, which of the following statements is not correct? 

(A) The actinoids are radioactive elements which make their study more difficult. 

(B) There is a gradual decrease in the radii of the members with increasing atomic number in the 
series. 

(C) The magnetic properties of actinoids can not be explained easily, as they are more complex. 

(D) As compare to lanthanoid compounds, actinoid compounds are less basic. 


Which of the following has a square planar geometry? 
(A) [Fel ]?- 

(B) [PdCl, - 

(C) [NiC] 

(D) Со] 


Which of the following statements is correct? 
) NO» is a reddish-orange gas and it does not play any role in photochemical smog. 

) SOs does not affect the formation of chlorophyll in plants. 

) CO combines with haemoglobin to form carboxyhaemoglobin which is more stable than 
oxyhaemoglobin. 

(D) SOz is more harmful than SO;. 


(A 
(B 
(C 
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37. 


38. 


39. 


40. 


41. 


42. 


43. 


9 AITS-PT-III-PCM-JEE(Main)/2023 


The reaction that is involved in the ozone layer depletion mechanism in the stratosphere is 
(A) NO+ 50, —"™ NO, 
(В) CH, + О, ——>CH,0+H,O 


(C) CI + СН, —>CH, + НСІ 
(D) CIO? +O—>CI +0, 


Which of the following chromates is not yellow іп colour? 

(A) PbCrO, 

(B) SrCrO, 

(С) Ag,CrO, 

(D) BaCrO, 

Which of the following statements is correct? 

(A) Dettol is a mixture of chloroxylenol and bithionol. 

(B) 2-3% solution of chloroform in alcohol-water is known as tincture of iodine. 
(C) Boric acid in concentrated aqueous solution is weak antiseptic for eyes. 
(D) 0.2% solution of phenol is an antiseptic while 1% solution of phenol is disinfectant. 
Which of the following antibiotic is baceteriostatic? 

(A) Penicillin 

(B) Tetracyclin 

(C) Aminoglycosides 

(D) Ofloxacin 


Multimolecular colloid is present in 
(A) Sol of starch 

(B) Soap solution 

(C) Sol of sulphur 

(D) Sol of protein 


100 ml of 0.6 M acetic acid is shaken with 4 g activated carbon. The final concentration of the 
solution after adsorption is 0.4 M. The amount of acetic acid (in g) adsorbed per gram of carbon 
і5..... 4. ? 


Which of the following statements is incorrect? 
) Average translational kinetic energy of a molecule in a gas at given temperature does not 
depend on its molecular mass. 
(B) Root mean square speed of a molecule in a gas at a give temperature is halved when its 
molar mass is increased four times. 
(C) Average translational kinetic energy of a molecule in a gas at a given temperature is doubled 
when its molar mass is increased twice. 
(D) Root mean square speed of a molecule in a gas is doubled when its temperature is increased 
four times. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III-PCM-JEE(Main)/2023 10 


44. 


45. 


46. 


47. 


48. 


49. 


When 100 ml of 1.0 М HCI was mixed with 100 ml of 1.0 М NaOH іп an insulated beaker at 
constant pressure, a temperature increase of 5.8°C was measured for the beaker and its 


constants. If the enthalpy of neutralization of a strong acid with a strong base is -58.0 kJ тог", 
the calorimeter constant in (kJ к”) [бурбаш 


Given: Heat capacity of solution is 4.2 J g'k™ and density of solution is 1 g mL”) 


( 
( 
( 
( 
( 


hich of the following ores has carbonate anion? 
) Diaspore 
) Calamine 
) Willemite 
) Argentite 


Extraction of aluminium from bauxite does not involve which of the following steps: 

(A) Crushing followed by concentration of the ore is done by Leaching process. 

(B) Extraction of aluminium from concentrated ore is done by Hall Heroult process. 

(C) Extraction of aluminium from concentrated ore is done by carbon. 

(D) In reduction process CaF; is mixed with concentrated ore to reduce the melting point of the 
mixture and brings conductivity. 


The cubic unit cell structure of compound containing cation A and anion B is shown below. The 
size of cation is smaller than anion. and anion-anions are in contact. The packing efficiency of 
compound approximately is 

CN 


раа сале 
В 

(А) 73 

(В) 55 

(С) 85 

(0) 25 


The increase іп the molar conductivity of НСІ with dilution is due to 
(A) Increase in the self ionization of water. 

(В) Hydrolysis of HCI with dilution. 

(C) Decrease in the self ionization of water. 

(D) Decrease in the interionic forces by dilution. 


The moles of K,Cr,O, are required to react completely with 2.4 mol of CuS in hot acidic medium 
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50. The value of n іп the molecular formula Be, Al,SigO,, is 
(A) 2 
(В) 5 
(C) 4 
(0) 3 
SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. The reaction of white phosphorous and excess of dry chlorine gas gives a compound Q. The 
number of moles of HCI produced by the complete hydrolysis of 1 mole of Q is 


52. An aqueous solution is prepared by dissolving 0.2 mole of.an ionic salt in 1.86 kg of water at 
27°C. The salt is only 80% dissociated in the solution. The freezing point of the solution is 


-0.522С. The number of ions present per formula unit of ionic salt is (Given molal 
depression constant of water (К) is 1.86 К kg тог” and freezing point of water is 0°C). 


53. The electrode potential of the following cell is — x at 300 K. 
Pt (s) | H; (g)(4 atm) / CH,COOH (aq) (10: M) || NaOH (aq) (10? M) / Нь (0)(1 atm)/ Pt(s). 


The value 1000x is 


[Given: ш at 300 K = 0.06, log2 = 0.3, Ka for acetic acid is 107) 


54. A crystalline solid of a pure substance Х has body centred cubic structure with a cell edge of 800 
pm. The number of atoms present іп 512 g of crystal X is Nx 1022 if the density of the substance 
in the crystal is 8 g cm ?. The value of Nis 


55. Reaction of aqueous solution of KI with ozone produced a paramagnetic product Y. The spin only 
magnetic moment (in B.M.) of Y in nearest integer is 


56. 60 ml of x М AgNO; required for complete precipitation of Br ions present іп 15 ml of 0.02 M 
solution of | Co (NH, ), Br |В, as silver bromide. The value 100x is 


57. The enthalpy change (AH) for the following reaction at temperature 25°C is -2573 kJ mol”. 
2С,Н, (g) +50, (g) —> 4CO, (g) + 2H,O(g) 
The average bond enthalpy of C — H bond is x kJ mol”, if the average bond enthalpy of 


С-С,О-О,С-О and О-Н bonds are 814, 499, 724 and 640 kJ mol” respectively at 
temperature 25?C. The x is.... 


58. On heating acidified NaCl with orange solid gives orange-red vapours. On passing these orange 
red vapours through NaOH solution turns it into yellow solution. This yellow solution gives yellow 
precipitate when the solution of acetic acid and lead acetate is added to this solution. The 
oxidation state of the element which has highest oxidation state in yellow precipitate is 
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59. In the chemical reaction between stoichiometric quantities of KMnO, and MnSO, in weakly 
alkaline solution, the number of moles of MnO, formed is Y. If 4.2 moles of KMnO, are 
consumed. The value of 2Y is....... 


60. Ammonia is formed by reaction of ammonium chloride and calcium hydroxide. What is the volume 
of ammonia gas in litres (L) produced at 600 K and 0.82 atm pressure when 10.7 g of ammonium 
chloride and 10 ml of 5.0 M calcium hydroxide are mixed together for the reaction? (Given atomic 


mass іп g mol! Н, М, СІ are respectively 1, 14 and 35.5 respectively, R = 0.082 atm L 
mol K^) 
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Mathematics РАВТ-С 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


A function f is defined on the complex number by f(z) = (a + ib)z, where a.and b are positive 
number. This function has the property that the image of each point in the complex plane is 
equidistant from that point and the origin. If |a + ib| = 8, then b? is 


255 245 
(A) a (B) E 

235 225 
(C) 74 (б) =a 


The smallest prime that is the fifth term of an increasing arithmetic sequence all four preceding 
terms also a prime is 


(A) 31 (B) 29 

(C) 37 (D) not possible 

The largest two digit prime factor of 200С оо іѕ 

(A) 61 (B) 59 

(C) 17 (D) 60 

The sum of all positive integers n for which n? — 19n + 99 is a perfect square is 
(A) 36 (B) 37 

(C) 39 (D) 38 


Initially A, B and C had a total of 444 peanuts. C had the most peanuts and A had the least. The 
numbers of peanuts that each person had formed a G.P. A eats 5 of his peanuts, B eats 9 of its 
peanuts and C eats 25. Now the three numbers of peanuts each has forms an A.P. Find the 
number of peanuts A had initially 

(A) 108 (B) 106 

(C) 300 (D) 144 


There is a 4096 chance of rain on Saturday and a 3096 chance of rain on Sunday. However, it is 
twice as likely to rain on Sunday if it rains on Saturday than if it does not rain on Saturday. The 
probability that it rains at least one day this weekend is 


3 3 
(A) = (8) = 
37 33 
(o (D) = 


For polynomial P(x) - Ie, define Q(x) = Р(х).Р(х?).Р(х°).Р(х”).Р(х?) = Jax, then 


275 243 
A) = B — 
E 8) 4% 

243 245 
с) =~ ру “> 
M (0) 7 
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68. 


69. 


70. 


71. 


72. 


73. 


74. 


Let x, у ала z be real numbers satisfying the system 
loge(xyz – З + logsx) = 5 
loga(xyz — 3 + logsy) = 4 
loga(xyz — 3 + 10952) = 4 

then the value of |logsx| + |logsy| +|logsz| is 


(A) 376 (B) 378 
(C) 380 (D) 382 
3,3 
Let a and b be positive integers satisfy зээ! « D then the maximum possible value of S л 
а-р 2 а +b 
is 
31 65 
A) — B — 
(A) 9 (B) 9 
65 31 
С) — D -— 
©) тє (py — 


In three dimensional space f(x, y, z) = xy + xz, then locus of all points which satisfy the equation 
f(x, y, 2) = 0 is 

) pair of perpendicular lines 

(B) pair of perpendicular planes 

(C) pair of a line and a plane which are perpendicular to each other 

(D) pair of line and plane which are parallel to each other 


Out of all possible 8 digit numbers formed using all the digits 0, 0, 1, 1, 2, 3, 4, 4 a number is 
randomly selected, probability that the selected number is odd is 


5 5 
A) = B 
(A) 7 (B) 9 
5 5 
C) — D = 
9 11 (D) 14 
If a, B, y are the roots of x? — 3x + 1 = 0, then the equation whose roots are a эй, pL ‚Ү— B. 
py ya ор 
і5 
(А) х2 3х+8=0 (В) x°-6x+8=0 
(С) х?-9х-8-0 (D) х 12х+8=0 


Three Arithmetic mean, three Geometric mean апа three Harmonic mean are inserted between 1 
and 5. The cubic equation whose roots are 3 A.M, 2" G.M, and 1° H.M is 


(A) x? - 21+ 4у5)х® «5x -545 - 0 


(B) х? =F (21+ 5e +[в+ 248 }x 5,5 -o 


(C) 4x? - (21+ 445 x* (15+21V5 )х - 2045 =0 
(D) 4x3 -(21+ 4V5 )x? + (15+21V5 )x 55 =0 


+ 


If lines < ЦЭГ sechs and Ž Сн Бала lies in the same plane then for equation 
X4 Хо 3 4 

xi + (Xo + 2)t+a=0 

(А) 2х1-х2-1 (B) sum of roots of above equation = — 2 

(C) 2хХ1-Х2--4 (D) sum of root is O 
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75. 


76. 


77. 


78. 


79. 


80. 
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Let à and b are two perpendicular unit vectors. If С is another unit vector equally inclined at 
angle 0 to the vectors à and b , then the set of exhaustive values of 0 is 


Ёх+у+2 = 1 апа 0 < х, у, 2 <1, then the maximum value of expression 27(xy + yz + zx — 2xyz) 
is equal to 


(A) 7 (B) 10 
(C) 8 (D) 9 
Matrix A is given by A = H , then the determinant of А2005 = gA???^ is 
(A) pue (B) (- 11) 22005 
(С) = 52009 -7 (D) (- 9) 22004 
a? +b? c? c? 


Let a, b, c be distinct cube roots of unity and A =| a? 62 +с2 а? |, then 


b? b c oa 
(A) Re(A) =0 (В) Im(A) =0 
(C) Re(A) + Im(A) = 0 (D) Re(A)Im(A) = 4 


An urn contains 4 green balls and 6 blue balls. A second urn contains 16 green balls and N blue 
balls. A single ball is drawn at random from each urn. The probability that both balls are of the 
same colour is 0.58, then (N — 140) is 

(A) 5 (B) 4 

(C) 6 (D) 7 


А and B are two square matrix (all the entries of A and B are real such that А?В = BA and if 

(AB)'? = A*.B'? is true for all square matrices of same order for the value of k, then value of 

k – 1020 is 

(A) 5 (B) 4 

(C) 3 (D) 2 
SECTION - B 

(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


Let f(x) = x^ + ax? + bx? + cx + d be a polynomial whose roots are all negative integer, 
if a + b + c + d = 2009, then d is 


_д\2 2 
If x апа у are real numbers such that a P 5-21, then the largest possible value of 
2 2 
A. Yis 
9 
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83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


Let p(x) be the polynomial of degree 4 with roots 1, 2, 3, 4 and leading coefficient 1. Let q(x) be 
the polynomial of degree 4 with roots 1, jani. and leading coefficient 1, then ime is 
x X 


equal to k, then |k| is 


Kiran is deciding whether to visit Russia or Ukrain for the holidays. She makes her decision by 
rolling a regular 6-sided die. If she gets 1 or 2 she goes to Ukrain, if she rolls a 3, 4 or 5 she goes 
to Russia. If she rolls a 6 she rolls again, the probability that she goes to Ukrain is p, then 5p is 


There are real numbers a, b, c and d such that —20 is a root of x? + ax + b = 0 and —21 is a root of 
X? + сх? + d = 0. These two polynomials share a complex root m «in , where m, n are positive 


integers and i= J—1, then —- is 
4m 


a 2 3 2-5 а 
IfA2|3 1 2|,В= |-8 -2 7 | апаВ-айА and |B| = 
21b c 3 -5 


If the plane containing x-axis and the point (1; 1, 1) is parallel to the line 2-1. 7 


the value of |k| is 


The number of ways of arranging the letters of the word ALGEBRA in which either vowels or 
consonants, but not both appear in alphabelical order is 


If three successive terms of a С.Р. with common ratio r(r > 1) form the sides of a AABC and [r] 
denotes G.I.F., then [r] + [-r] + 5 is 


Let a three term strictly increasing arithmetic sequence of integers are one such that the sum of 
the squares of the three terms equals the product of the middle term and the square of the 
common difference, then the sum of third term of such sequence is p, then (p — 25) is 
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Physics РАВТ-А 
SECTION - A 
de ug 
hC 
Sol. eV, = “7” 
hC 
еу; Жы 
1 1 
ev: ene 1) 
22 
- В e 2 | 


66410 003х107 100 
1.6x10 7? 6x10 


= = 2.0625 volt 


D 


Use Т-2л нэ 
mgd 


2 
l= mr? =i m( 2) ...(ii) 


T 


ны ыы 
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and Ip =I, + md? 


2 
Б emp (2 | ...(iii) 
т 


From (ii) and (iii) 


lp = 2mr? 
2 
Т = 2л EE EY TE 
mgr(1+ 5 
дага 
T= 2л 2 


3. B 
So.  R?-NP 

3 

> М--- 


r3 


Energy released = Tx 4n(Nr? - 18 


3 d 
- ыт Те 5 Ч = 4nTR? ЕВ 
r r 


Saco ge aere 8-1 
2 r 


1, 5 Rov? = 427 R2 ERR 
2 3 r 
_ |eT(R-r) 
Rrp 
4. A 
ЫТ O Ea Y Y 
5x100 
Reading = 4 x 0.05 cm + 30 x 5 x 10% cm 
= 2.15 mm 
5 D 


Sol. Since, u = 
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A ‚| A 84 
sin} ——— | = sin} ———— 
2 2 
= баэт-2А 
6 А 
2 2 2 
By NE 20 => mur = 4 2244) 
r 4néor 4n£gV 
and — = mvr (ii) 


using (i) and (ii) and putting n = 1 
h _ за 3q? 


=» М = 
Ол  4ngyV 20 


7. р 
Sol. The bar is at equilibrium. The net force from right or left of a section of BC is 70 KN. 
3 
Mz Fe (70x10°)x1 
AY 1x2x10!! 


Аё = 3.5 x 10^ m 


8. C 

Sol. T = 20 sec 
att = 2, v = 5 cm/s 
v = Aw COS at 


v=Ax (2nt)eos{ £1) 


=> Ал 036° 25 
10 


9. A 
-3 
Sol. The current through circuit i = > = v =0.2A 
Voltage drop across resistance = 1.5-0.5-1У 
0. 
10. C 
Sol. As t is increasing u is decreasing, so refraction is taking place from denser to rarer medium as 


light is proceeding in the medium. Using continuous varying refractive index, let the ray reflect 


back after travelling t = tp along the normal, then at this location, angle of refraction is 2: 


So, 1xsin0 =(u, —kt2)sin| Z 
^ m б) B 


Ho — sino 


> tł = 
; k 
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11. B 
Sol. Compare the given equation with standard equation 
E, = Egcos(ot - Кх) 
о = 2n x 10° 
2nv = 2n x 10° 
= у= 10 Н 
к= лх 10° 


or 2r 510% 
À 


or à = 200 m 
12. B 
Sol. For first diffraction minimum 
a sino =A 
_ X 
sin Ө 
For first secondary maximum, we use 
КЕСТЕСІ 
asin’ = — 
2 
гу, ЗА 1 ЗА sind 
sin' = x—- x 
2а 2 3, 
5 зы sin30° = E 
2 4 
ө’ = sin'(2 
4 
13. D 
Sol. u = velocity of water through the hole= ,/2gh 
R =rate of mass flow = pAu [A = area of the hole] 
F = reaction force on the wall 
= R(u - 0) = pAu? 


For cylinder to just move 


uw = pAu* = ond’ (ah) 


| 2uw 
_\трһд 
14. В 
Sol. General equation of travelling wave is 


y = f(ax + bt) = f(x + vt) 
y- e (aX +bt?+2Vabxt) 


= е-(Уах+уш)* 


So, the wave will be travelling along —х axis with speed P 
a 
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15. 
Sol. 


16. 
Sol. 


17. 
Sol. 


18. 
Sol. 


19. 
Sol. 


5 AITS-PT-III-PCM(Sol.)-JEE(Main)/2023 


B 
By conservation of angular momentum of the body about O 
(mv sin30°)R = mv'(R +h) 


МЕНЫН 
2 4 
=>h=R 
A 
Т 2m;gsin30? 4440) 
Т- m,gsingor + 125 ...(ii) 


From (i) and (ii) 


_ (m - we -346x10?Pasec  ""9sin y 
V 


(N mg sin 30° 


A 

As all the points on the periphery of either ring are at the same distance from point P, the 
GM 

VR? +x? 

axial distance from the centre of the ring. This expression is independent of the fact whether the 

distribution of mass is uniform or non-uniform 


potential at point P due to the whole ring can be calculated as V =- , where x is the 


so ap v. 2М 02М ОМ E 
шин R2 d 755 

A 

ay 

à c 

1- Y. 
C 

V=C 

D 


Acceleration when block B is in the liquid 
.. mag - (тво – upthrust) 


ay 
m, +3m 
3m 
Mag -| 3mg- ——pg 
3 2р 1 
(mM, + 3m) 
Acceleration when block B is outside of the liquid. 
Зт0-тд9 
а----- 
тд - 3m 


Given a; = a2 


3 
= mag= mg-smg-mag 
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20 


Sol. 


21. 


Sol. 


22. 


Sol. 


m, =—m 


A 
Output of the gates are marked as у, y; and yo. yı 


A NAND gate gives low output when both the A 
inputs are high, otherwise it gives a high output. 0 
0 
1 


Now the truth table. 


SECTION - B 


340 


340- US совд 


340 


340 4E 
3 5 


Р = 640 


=> f' = 680 Hz 


42 
| 
F = (Area) — 
( ^c 


Effective area = nR? 

| 

SON I 
e) C 


22 


F= xao acd 


tec es 
110 3x10 
F = 42x10-'9N 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


23. 


Sol. 


24 


Sol. 


25 


Sol. 


26 


Sol. 
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54 

1 1 1 fo = 40 cm 

v -200 40 fe = 4 cm 
v = 50 ст 


d = 50 + 4 = 54 cm 


"HE ООО оС БФ 
200 ст 50cm 4cm 


25 
Here Т» = 270 days 


After 540 days, it means two half lives have been completed n = 2 


If 16 the intensity of the incident unpolarised light, the intensity transmitted by the first is 1/2. This 
is the intensity of incident light on the second polaroid. Intensity transmitted by the second 


polaroid is 5008 0, where 0 is the angle between the axes. 


Here sin 0 = 3/5.therefore cos 0 = 4/5 


2 
Же а ы 2 
2 2(5 25 


S 54 is the required ratio. 
25 


3 

from first refaction 
H2 by 12-11 
u R 


Al’ = v = — 
n-1 

for 2™ refraction 

и =В!'= AI'- 2R 


шин" 
n-1 
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(2 -n)R 
(п-1) 
andv=R 
For second surface 


Но ч Ho Hy 


V u R 
1 n 1-п 
vu R 
1 n(n-1)_ п-1 
В (2-nR В 
(2 -n) — n(n -1) = (n –1) (п –2) 
П = 4/3 
27. 4 


Sol. Let ground state energy (in eV) be E, 
Then from given condition, 
Eo, - E. = 204 eV 


Е-Е) =204 eV 
4n 

1 
Е, | —~-1]=204 eV Ai 
(= | (i) 
and E>, - E, = 40.8 еу 
E, E 

E B = 40.8 eV ii 
= rer 8e ...(ii) 
From (i) and (ii) 

1 
UE 

4n =5 
3 

4n? 
n=2 


Now from equation (ii) 
E, = -5n*(40.8) 


Or E, =- 217.6 eV 
and E, = -13.6 22 


Therefore 
2 E _ 217.876 
-13.6 -13.6 
Z=4 
28. 3 
so. 14157 
v u f 
282 164 
25 u 10 


>u=-50m 
and for final position of the object 
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7 1 1 


— + — = — 
50 u 10 


>u=-25m 
Therefore, the shift in object = 50 – 25 = 25m 


Speed = 23 m/s = 3 km/hr 
30 


29. 200 


Sol. Fundamental frequency of open pipe f, = > 


Third harmonic of the closed pipe fc = 47) 


Given 3| ~ | - "1100 
47 24 


Or ~ = 200 Hz 
2/ 


30. 8 
р 
Sol. Shift Ax = —(и-1)ї 
| X л (u ) а Р 
Shift due to one plate = АХ = Pal -1) 5, Ec. 
INT 1 GT 
Shift due to another plate = Ax, = ЯГ —1)t d 


Net shift Ax = (AX2 — Ах) 


p sj! 
aeae ASN -40) 
and also Ах = 58 ...(ii) z screen 


Hence 5ß = Eu - pt 


>t= di -8х1079т 


(uo — 14) 
t=8 um 
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Chemistry PART – В 


SECTION – A 


Sol. l> + NaOH — Nal + МаО, 
(hot and conc.) 


32. С 
Sol.  6XeF, +12H,O——>4Xe + 2XeO, + 24HF + 30, 


33. A 
Sol. Because half filled electronic configuration is achieved in Mn** . 
34. D 
Sol. Actinoid compounds are more basic than lanthanoid compounds. 
35. B 
Sol. [РЕС 18 has square planar geometry. 
36. C 
Sol. SO; is more harmful than SO». SO» affects the formation of chlorophyll. 
37. D 
Sol. CIO* + О —э С° + О, reaction is involved in ozone layer depletion. 
38. C 
Sol. Ag CrO, is red in colour. 
39. D 
Sol. Dilute boric acid solution is weak antiseptic for eyes. 
40. B 
Sol. Bactericidal — Penicillin, Aminoglycosides and ofloxacin. 
Bacteriostatic — Tetracyclin. 
41. C 
Sol. Multimolecular : Sol of sulphur 
Macromolecular : Sol of protein, Sol of starch. 
42. B 
Sol. Moles of acetic acid adsorbed = (0.6 x 100 — 0.4x100)x 10? 
- 20x10? 
Mass of acetic acid adsorbed (W) = 20x10? х 60 g 
Mass of acetic acid adsorbed per gram activated charcoal = u 
= 0.3 g. 
43. C 
Sol. KE = RT KE c T 
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44. 


Sol. 


45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48 


Sol. 


49. 


Sol. 


50 


Sol. 


51. 


Sol. 
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M 
1 

Чт M 
D 
15.8- Cx5,84 200х4:2х5.8 

1000 

1= C + 0.84 
C = 0.16 kJ/K 
B 


Calamine : ZnCO3 Argentite : А025 
Willemite : Zn2SiO, Diaspore :А!:5Оз.Н:О 


C 
Extraction of aluminium from concentrated solution is not done by coke. 
D 
Snr? + ын 
Е-3 31100 
(21) 


= 100 (02732) +1] 


2T x100x1.4 
6 


- 72.8 
«73 


D 
Due to decrease in the interionic forces. 


B 


(nxnf ) ceo; 

nx622.4x8 

гу... 
6 


7 (п x nf lo} 


D 
nx2+2x3+4x6-18x2=0 
n=3 


SECTION - B 


5 
P, +10Cl, —> 4PCI, 


PCI, + 4H,O (excess )——>H,PO, + 5HCI 
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52. 3 
Sol. AT, -ІК,,т 
0.52 = ix1.86 x 22 
1.86 
i=2.6 
i-1 
a = —— 
n-1 
(n ае аваа E s 
о. 0.8 0.8 
n-1=2 
n=3 
53. 462 


So. Н, (4 atm)——+ 2H" (C; )+ 2e7 
2H’ (C, )+ 2e ——>H, (1 atm) 
Н, (4 atm) + 2H" (C; )——> 2H" (C,) +H 
For acetic acid 
um fert 
107 


= безе 10° =10" 


From NaOH |Н” |(C;) = 10°" 


0.06, C х4 
log 
2 e x1 


= 0.03 log шил) 
10° x4 


= 0.03(log4 x10 76) 
= 0.03[-16 + 0.6] 


Е- 


= -0.03 x 15.4 
= —0.462 
54. 25 
Sol. = 2:4 
a? xN 
ZxM 2x512 2x512x107 


аха? вх(8х105| 8 x (8)? 
= 0.25 x 1074 = 25 x 1074 


55. 3 
Sol. 2KI + HO + О, —— 2KOH +1, + O, 
үт" 


Number of unpaired electrons in О» = 2 
н = ү/п(п +2) BM. 
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56 


Sol. 


57. 


Sol. 


58. 


Sol. 


59. 


Sol. 


60. 


Sol. 
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-42(2-2) BM. 
= J8 BM. 


= 2.83 
z3 


1 
60хх-15х0.02х2 
х= 0.01М 


414 

-2573 = [2 x814 + 4 x Ho-p | + [5 x 499] - [Bx 724 + 4 x 640] 
-2573 = [1628 + 4x Hc ,, + 2495] - [5792 + 2560] 

Hoy = 414 


6 
NaCl + KCrO; + Н,50, — CrO,Cl, +K,SO, +H,O 


(Orange red vapours) 


СтО,СІ, +NaOH——> Na,CrO, +NaCl 


(Yellow solution) 


Na,CrO, + Pb (СНСООН), ---» PbCrO, +CH,COONa 


(Yellow ppt.) 
21 
MnO; +Mn?* ——MnO, -Н,О 
6 
n, (MnO, ) = =, п,(МпО3|-3 
1 ( 2) 5 + ( 4 
(n; х De = (n. x Akno, 
25И = 3х 4.2 
5 
n=2.1x5 
n=10.5 
2Y =2х10.5 = 21. 
6 
2NH, Cl + Ca (OH), ——>2NH, + CaCl, +H,O 
10.7 
NH = 535 0.2 
MxV 5x10 _ 


0.05 


Псаон), = 4900 1000 
Limiting reagent is Са(ОН), 
пун, = 0.052 = 0.1 


PV = nRT 
0.82 x V 2 0.1x 0.082 x 600 
V=6L 
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Mathematics РАВТ-С 
SECTION - A 

61. A 

So. z-1,f(f)-a«ib 


62 


Sol. 


63. 


Sol. 


64 


Sol. 


65 


Sol. 


66 


Sol. 


= a + ib must fall on the line Re(z) = a = 5 (Ву equidistant rule) 


= |a+ibl-8 = 62 299 
4 

B 

Conceptual 

A 


If p is a prime such that 100 > p> =. then p and 2p but not 3p belong to [1, 2, ..., 200]. 


While just p belongs to (1, 2, ..., 100), so p does not divide *°°C1o) but consider 61 the largest 
: 200 

prime < 2 

61° divides 200! but only 61 divides 100! 

Hence 61 divides °°°C 160. 


D 
Ifn?—19n + 99 =x? 
= п2 – 19п + 99 х2- 0 


п 19+ 4x* -35 
2 
4x – 35 = ф 
(2х + 9) (2x - 9) = 35 2 7 х5 
= х= 3 org 
n = 1, 9, 10 or 18 


А 
We have 
ar ~9 — (а – 5) = а(г- 1) - 4 = ar’ - 25 – (ar 9) 
> arr-1)-16 
We now have ar? + (-2ar) + а = 12 
=> Заг= 432, ar = 144 


> fe 1 = 108. 
3 
C 
Let x be the probability that it rains on Sunday given that it does not rain on Saturday. 
We then have “үг bga = х = 3 
5 x 10 14 
m ' з\з_33 
So probability that it does not rain on either day = |1---|.---- 
14/5 70 
л 33 37 
So the probability that rains on at least one of the day is 1 — 0770 
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67. 


Sol. 


68 


Sol. 


69. 


Sol. 


70 


Sol А 


71. 


Sol. 


72. 


Sol. 
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B 


All the coefficient of odd powered terms is an odd number of odd degree terms multiplied together 


and all coefficient of even powered terms has an even number of odd degree terms multiplied 
together. Since every odd degree term is negative and every even degree is positive so we sum 


is just Q-1) = P(-1)° = =. 


B 
ху2- 3 + logsx = 32 4440) 
xyz — З + logsy = 81 ...(ii) 
xyz — 3 + 10052 = 256 ... (iii) 
Add (i), (ii) and (iii) we have 

xyz = 125 
= logsx = -90 

logay = -41 

10042 = 134 


D 
ab+1 3 


a+b 2 

=> 2ab+2<3a+3b 

=> (да-3)(20-3)-5 

So (2a - 3) and (2b – 3) each cannot be even or else a and b will not be integer 
(2a – 3) (2b – 3) = (1, 1), (1, 3), (3, 1) 

(a, b) = (2, 2), (2, 3), (8, 2) 

ab? +1 65 231 31 


or . So Ansis —. 
a+b 16 5 5 


B 
xX(y + 2) 20 
=> X = 0, y + 2 = О pair of perpendicular plane. 
D 
7 6! 
Total number = ‘C, -—— 
212! 

Unit digit 3, °C, -2L 

О ccm 


| 
Unit digit 1, °C, = 


Probability = 2. 


р 
ы. = sr = 2@ 
By apy 
So, equation whose roots are 2a, 2p, 2y are 


a alg} 


x = 124820 
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73. B 
Sol. Аз = 4 
Gp = 45 
н-5 
4 
So equation is (x — Аз) (x — G2) (x - Hi) = 0 
74. B 
1 1 1 
Sol. Lines are coplanar if 2 x, x54|-0 
3.4 5 
= 2X1-X2=2 
—(х„ +2 = 
Also sum of roots = (аға) ка. ар; 
X1 Xi 


75. D 
Sol.  Leté 2 Aà« ub - v(àxb), then 
а.с= А > А = соѕ0. 
Similarly џи = соѕө. 
also, |6? =A? +u? +v? làx b 
= 1-23? + vla? B (66) ] = 20° + у^ 1 
ху 21-2)? 21-2 cos?0 = — cós20. 


Now у? > 0 = cos20 <0 = 7 «0 < ŠE. 


76. А 
So. (1 2х)(1 – 2у)(1 –22) 21-23 x « 4V'xy - 8xyz 
-4Уху - 8xyz - 1 
1 eum 584 m 
E x -2xyz- + (1- 2x)(1- 2y)(1- 22) 


4 
У (1-2х) 
3 


>(4-оху(-2у)а-22)) 7. 
T 
27 

7 
=> ху + yZ + ZX – 2xyz < 27: 


=> (1 — 2х)(1 — 2у)(1 – 22) < 


N 


Equality holds for x = y = z = 1 


3 
, 7 
2. maximum value = —. 
27 
77. B 
Sol. А229 E 6A? z |А|2004 |А ы 61| 
11 
= 22004 4 5 : = (= 22) 22004 = (-) 2x11x 22004 E e ier: 
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79. 


Sol. 


80 


Sol. 


81 


Sol. 


82 


Sol. 


83. 


Sol. 


0 b a 


b 0 c 


= 4а°р°с° = 4 [as a, b, c are cube roots of unity]. 


B 


17 


2 
=-2|а2 с? 0| (А, > В – В; апаВҙ->Н;-В,) 
2 


AITS-PT-III-PCM(Sol.)-JEE(Main)/2023 


First find the probability both are green, then the probability both are blue and add the two 
probability. The sum should be equal to 0.58. 
4 16 6 М 29 


х +—- 
10 16+N 10 16-М 50 


=> N=144 
С 
(АВ)? = АВ.АВ = А?В? 


( 
(AB) 


Let roots are —Х{, —X», -Xa, Ха 


АВ)? = (AB)*.AB = А?В?.АВ = A’.B® 
= (АВ)?АВ = A’.B°.AB = А.В“ 


SECTION – B 


f(x) = (X &2«) (X + X2) (X + хз) (x + ха) 
f(1) = (1 +x) (1 + хә) (1 + хз) (1 + ха) =1+a4+b0+C+d=2010 


Since 2010 = 2.3.5.6.7 


So. dis the product of 4 roots = (-1) (-2) (-4) (-66) = 528 


9 

Take 

x = 44 2c0s0 
y = 35їпӨ 


24 


Let f(x) = TH it has same root as 1, 2, 3, 4 as p(x), but has same coefficient as q(x). Just in 
X 


reverse order, it leading coefficient is q(0) = ‚ limit will be —24. 
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84. 


Sol. 


85. 


Sol. 


86 


Sol. 


87 


Sol. 


88. 


Sol. 


89 


Sol. 


90 


Sol. 


2 


On each roll, the probability that Kiran decides to go to Russia is 3 times the probability she 


decides to go to Ukrain, so the total probability that she goes to Russia is times the totoal 
probability that she goes to Ukrain. Since the total probability is 1 (they are the only two eventual 


outcomes) Kiran goes to Ukrain with probability 2 and Russia with probability 5 . 


8 
Let 2 = т+ Xni 
2 = т xvni 
іе. х? +ах + b has roots -20, z, Z and x? + cx? + b has roots -21,2, Z 
=> 20 +2+ 2= 0 
m = 10 
-212- 212 + 22 = 0 
-21(2-2)-22-0 
=> п= 320 


121 
А.В = |A|.I 
=> |А|=-11.. |В| = JA = 121 


3 
The plane is y -z2 0 
a,b, + 82b» + a3b3 = 0-К--3 


943 
7 


Pax t+ —®+ 1-722948 


4 
a, ar, a? in GP. 2 ar°-ar<1>r-r<1>r-r-1<0 
44 чу 
2 
6 


Let x —d, x, x + done the sequence 
So, it is given that (x — d}? + x^ + (x + d)? = xd? = 3x? + 2d? – xd? = 0 = 3x! - ха? + 24° = 0 


d +0 2402 d? +00 -24 
6 6 


т» Х 


So, d = 5 and d = 7 are the only (+ve) integers value of d in possible, so that үа? -24 a positive 
integer. 


At d = 5, x = 5 and x= T d=7,x=14s0, (5+ 5) + (7 +14) =31 
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Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Раг- is Mathematics. 

Each Part is further divided into Two Sections: Section-A 6 Section-B. 


Section - A (01 -06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - A (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) M atching List Type Questions. 
Each question has FOUR statements in List-I entries (І), (Il), (ШІ) and (IV) and FIVE statements in List-Il 
entries (P), (Q), (R), (S) and (T). The codes for lists have choices (A), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - B (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to. each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full M arks : 4 If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial M arks H If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks  : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : 13 If ONLY the correct numerical value is entered at the designated place; 

Zero Marks ; 0 In all other cases. 
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Physics PART -| 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


1. A point object is placed at a distance of 0.4 meters from a convex lens 
of focal length 0.2 m. The lens is cut into two equal parts each of which А 
is displaced vertically by 3 mm away from the optic axis as shown іп 3mm? 
figure. Mark the correct statements. 0 3mm $ 
(A) Image is formed at a distance of 0.4 meter from the lens 
Number of images formed are 2 


(B) 
(C) Separation between images is 12 mm 
(D) Separation between images is 6 mm 


2. A thin metallic plate of uniform mass density is kept along 
x-axis symmetrically. The length of plate along x-axis is 


very large as compared to its width ‘a’ along z-axis. It is 
given that ‘o’ is mass per unit area. Then choose the 


correct option(s) 
(A) Тһе gravitational field at |03380 is aS 


(В) Тһе gravitational field at (03,0 is Gon. 


(C) The ratio of gravitational field at 223 апа С 


243 
a 
D The ratio of gravitational field at | 0,——,0 | and | 0, 
(b) g 55 | | 
3. Choose the correct option(s). 
(A) If Q.value of an exothermic nuclear reaction is +15.76 MeV and the kinetic energy of 
products of reaction is 18.24 MeV then kinetic energy of incident particles is 2.48 MeV. 

(B) In a nuclear reaction, during. a-decay from a nucleus at rest, energy released is shared 


between alpha particle and daughter nucleus is in the form of kinetic energy and its value 
for a-particle has more than that of daughter nucleus. 

(C) In a decay process of a radioactive element, the activity of the sample at any instant is 
directly proportional. to the number of undecayed nuclei present in the sample at that 
time. 

(D) Photo electric effect supports quantum nature of light because there is a minimum 
frequency of light below which no photoelectrons are emitted. 


4. In a resonance tube experiment, a closed organ pipe of length 125 cm resonates when tuned with 
a tuning fork of frequency 340 Hz. If water is poured in the pipe then (Given Vair = 340 m/s) 
(A) Minimum length of water column to have the resonance is 50 cm 
(B) The distance between two successive nodes is 50 cm 
(C) Maximum length of water column to create the resonance in 100 cm 
(D) Maximum length of water column to create the resonance in 105 cm 
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5. A luminous point object is placed at O, whose image is %0 
formed at | as shown in figure. Line AB is the optical axis. 
Which of the following statement is/are correct? 


(A) If alens is used to obtain the image, then it must be a converging lens and its optical center 
will be the intersection point of line AB and OI. 

(B) If alens is used to obtain the image, then it must be a diverging lens and its optical center will 
be the intersection point of line AB and Ol. 

(C) If a mirror is used to obtain the image then the mirror must be concave and object and image 
subtend equal angles at the pole of the mirror. 

(D) lis a real Image. 


6. Point A (0, 0.1 cm) and B (12 cm, 0.5 cm) are object image pair (one of the point acts as object 
and the other point as image) x-axis is the principal axis of the mirror. Then this object image pair 
is: 


) 
(B) Due to a concave mirror having its pole at (2cm, 0) 
(C) Real virtual pair 
(D) Data is insufficient for (A) and (B) 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (11) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


7. List -| describes physical quantities and List-Il gives their dimensions. 
List -A List -ll 
(I) Magnetic flux (P) МЕТА”! 
(1) | Electrical conductivity (Q) М-1-3Т3А?2 
(1) | Electric field R META 
(v) Capacitance (S) ML?T?A^ 
(T) M^L?T?A" 


h 

) I5 R, IE T, ШР, IV — P 
)1-» 5, I >T, Ill 2 P, IV P 
) 
) 


ІЭ А, Il >Q, Ill 5 Q, IV P 
1 S, Il  Q, III — P, ІМ > В 
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8. List -| shows the object and optical device, List-ll shows nature of the image formed for paraxial 
approximation. Match the List-I with nature of image in List-ll. 
List - List -ll 
(1) (Р) | Erect image 
Object 
30 ст 
f = 20cm 
(1) (0) | Inverted image 
Object 
30 cm 
f 2 -40 cm 
(11) R = 10 ст (В) | Magnified image 
air(u' = 1) Object 
— u = 
20 cm 
(IV) (S) | Diminished image 
Object] 
40 cm 
f= 40 ст 
(T) | Real image 


Which one of the following options is correct ? 
(A) I5 Q,R,T Il P,S Ill  P,R IV — Q,R,T 
(B) | — P,S IL Q,R,T III — P,S IV — P,R 
(C) | Р,5 II PR. IIl 5 Q,R,T IV — P,S 
(D) |>Q,R,T II PR. > P,R IV P,S 


9. A plane mirror is tied to the free end of an ideal spring. The other end Mirror 
of the spring is attached to a wall. The spring with mirror is held 
vertically to the floor, can slide along it smoothly. When the spring is 
at its natural length, the mirror is found to be moving at a speed of V 
with respect to ground frame. An object is moving towards the mirror 
with. speed 2V with respect to ground frame. Then, Match the 
following : 


List -l List -l 
(1) | Speed of image with respect to ground frame when | (Р) | V 
spring is at natural length 
(I) | Speed of image with respect to mirror when spring is | (О) | O 
at natural length 
(Ш) | Speed of image with respect to object when spring is | (R) | 2V 
at natural length 
(IV) | Speed of image with respect to ground frame when | (S) | 3V 
spring is at maximum compressed state 


(T) | 4V 


Which one of the following options is correct ? 
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(A) 1 Q, П В, III P, IV S 
(B) 1--Т, II В, Ill 5, IV P 
(C) 1 — Q, II P, III В, IV > В 
(D) I 2 T, Il 5 Q, III В, IV P 
10. Consider the position of different nuclei on the 
binding energy per nucleon graph as shown : C 
с 8.7 IIMM——À Ф 
Ф 
e » D 
c 
О Oo (aamu B 
5 8.0 IIT РЕБЕР ГЕТЕ e E 
2 
Ш701---. oA 
Ш 7.0 
20730 60 120 180 
A(No. of nucleon) 
List -I (Reactions) List -ll [Q-values(MeV)] 
() |2B5C (P) | Zero 
(I) | 2B- C5 D (Q) | 102 
(1) | Е- C« D (R) | Non-zero 
(ІМ) | 3A>C (S) | 36 
(T) | 90 


Which one of the following options is correct ? 
(A) |> P,S II P III  R;T-IV — QR 

(B) | — R,S II 2 P IIl Р,Т IV — QR 

(C) | — S,T II 2 PR III ВТ IV — QR 
(D) I R,S II 2 P Ш R,T IV > QR 


Section - B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. A cylindrical tank of cross-sectional area A filled with water upto certain е... 
height is placed оп а rough horizontal surface having coefficient of 
friction u =0.5. Water comes out of the tank through a small tube of 


cross-sectional area ‘a’ inclined at an angle 0 = 37? with the wall of the 

tank as shown in the figure. Assuming Bernoulli's theorem to be 

applicable here, find the minimum ratio of a/A so, that the frictional T 
force between tank and horizontal surface is limiting. Neglect the mass 437 
of the tank. ” 
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12. 


14. 


15. 


16. 


17. 


A bulb Q is filled with air. A tube is connected to 
the bulb filled with mercury and water. A column of 
air is trapped between mercury and water as 
shown in the figure. The heights of mercury and 
water are shown in the figure. Find the pressure 
inside the bulb Q(in mega N/m?) assuming one 
end of tube opens to open atmosphere. Assume 
density of air to be small. (Таке g = 10 m/s? and 
atmospheric pressure 10? N/m?) 


Mercury 


Water stands upto depth D, behind the vertical face of dam of width 
W. Given that it exerts a resultant horizontal force = 3000 kN and 
torque about O tending to overturn is 10000 kN-m. Find the width 
(in m). (Taking density of water = 1000 kg/m?, g = 10 m/s?) 


A solid cylindrical piece of wood of length L = 0.5 m, cross-sectional area A = 1 х 10? т? and 
density p = 600 kg/m? is floating with its axis vertical in a liquid of density ро = 1200 kg/m*. The 
wood is pressed down slowly into the liquid from its equilibrium position. Find the work done (in J) 
by the force pressing it until it is just immersed completely. 


The resistance of a metal is given by В = ҰЛ, where V. is potential difference and | is the current. 
In a circuit the potential difference across resistance is V = (12+0.4)V and current in resistance 
| = (2+0.2)A. What is the maximum percentage error in measurement of resistance? 


In a screw gauge, the graduation in the circular scale consists of 100 equal divisions and 
10 complete rotation of the cap is equivalent to. 5 mm on the main scale. While measuring 
diameter of a wire with screw gauge, a particular observation gives initial circular cap reading as 
57 and after completing 3 complete rotation the final circular cap reading as 63. It is observed that 
while proceeding from initial reading to final reading the cap reading increases. Calculate the 
diameter of the wire (in mm) from the above data. 


In the measurement of the focal length of a convex lens using the u-v method the following values 
were obtained: 

u 35 ст 40 cm 50 cm 60 cm 
V 46.2 cm 40.5 cm 33 cm 30.5 cm 
Find the value of focal length by taking the average of the measurements. If the errors in u and v 
are 0.4 cm respectively, estimate the error in the measurement of focal length in a typical 
measurement (in cm). 


An artificial satellite of mass m orbiting the earth in a 
circular orbit of radius twice the earth's radius R. It is to be 
taken in another circular orbit of radius 4R. The transfer is 
accomplished through an elliptical orbit as shown in the 
figure. The energy needed to complete the job is calculated 


to be equal to амт. , where М is the mass of the earth. 


Find the value of k. 
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Chemistry PART - II 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


22. 


23. 


24. 


500 ml aqueous solution is made by dissolving a certain amount of Ма,СО, and NaOH mixture. 


100 ml of this solution require 40 ml, 0.1 M HCI solution for the colour. change when 
phenolphthalein is used as indicator, while 60 ml 0.1 N HCI require for the colour change when 
methyl orange is used as indicator in a separate titration. The correct option(s) is/are 

(A) Weight 96 of NaOH in the mixture is 27.4. 

(B) Weight of NaOH in the mixture is 0.08 gm. 

(C) Weight of Na;CO, in the mixture is 1.06 gm. 

(D) 


D) Total weight of mixture is 0.292 gm. 


The possible product(s) obtained by the hydrolysis (partial or complete) of XeF, is/are 


A) Multilayer adsorption of any gas on a solid surface is physisorption. 

B) The plot of log(x/m) vs. log(P) in the Freundlich adsorption isotherm is straight line with 
negative slope. 

(C) High pressure and high temperature is favourable condition for physisorption. 

(D) The magnitude for heat of adsorption of chemisorption is lower than physisorption. 


hich of the following is correct? 

(A) van Arkel method is used for the purification of Ti. 
(B) Poling is used for purification of Cu. 

(C) Mond's process is used for the purification of Au. 
(D) Cupellation is used for the purification of Ag. 


A gaseous mixture of 1 : 2 molar ratio of CH4 and He diffuses two times slower than a gas 'X' 
under identical condition. Which of the following statement(s) is/are true about the gas X”? 

(A) The gas “X is Os. 

(В) The gas ‘X’ diffuse V2 times faster than He gas under identical condition. 

(C) The gas ‘X’ is lightest known molecule. 

(D) The gas 'X' diffuses 4 times slower than H» gas under identical condition. 


A compound has two isomeric liquid ‘A’ and “В” with pure vapour pressure P? =100 torr and 


P$ = 80 torr at 298 К. The binary solution of liquid A and B is in equilibrium with its vapour. The 


molar ratio of A and B in its liquid form is found to be 1 : 2 at room temperature. Which of the 
following options are correct? 

(A) Mass ratio of A and B in vapour phase is 5 : 8. 

(B) Mole ratio of A and B in vapour phase is 1 : 2. 

(C) Mole ratio of A and B in vapour phase is 5 : 8. 
(D) 


D) Total vapour pressure of the solution is = torr . 
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Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (IIl) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. 151-1 contains processes List-Il contains metal or their compound used as catalyst 
List - I List – Il 
(l | Ziglar-Natta catalyst (P) | М,О, 
(П) | Ostwald process (Q) ТІСІ, 
(Ш) | Contact process (R) | Fe 
(IV) | Haber-Bosch process (S) | Pt 
(T) | АЦС,Н,), 
(A) IQ; 11-Р; 111—7; IV R 
(B) | T; II Q; Hl AR; IVS 
(C) | >Q,T; II >R; ШІ >P; VS 
(D) I2Q,T; 11-9; Ш-Р;ІМ-В 
26. Match the 11511 with List-ll 
List -1 List - Il 
(I) | The process is mainly applicable for (P) | Froth floatation 
sulphide ore 
(П) | The process is mainly applicable for (Q) | Calcination 
carbonates 
(Ш) | Physical method of separation (R) | Roasting 
(IV) | Chemical method of separation (S) | Leaching 
(T) | Concentration of the ore 


(A) IS; IIGP; IIIGP,S; IV2Q 
(B) ІР, В; II2Q; III2P; 1М-э5 
(С) | »О,В: II >P; 111 >T; IV—P 
(D) I>R; IIT; 10; 1М-э8, R 


27. Match the correct graph, if the process is taken place at constant temperature for the fixed 
amount of ideal gas 
List - I List - Il 
| Р 
E 7 e 
Vv? 
1 Q 
0) Р us... y 
V 
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(M) | 4 (R) 
2 


(IV) | PV vs. V (S) 


(A) ! AR; II >S; І XQ; МР 
(В) IS; IIT; 11—В; IV P 
(С) | XS; II XQ; Hl ЭР; МА 
(D) IOS; IISP; IIR; ІМ--В 
List-| contains metal complexes and List-ll contains their properties 
List — I List – 11 
(1) [cr(H,0), | (P) | Central atom is sp?d^ hybridisation 
(1) [со (см), | (Q) | Central atom is dsp? hybridized 
(111) [Cur, |” (А) | ta, orbital contains 6 electron 
(IV) ІМағ, Р (5) 2. eg orbitation electronic 
guration 
(T) | 3-unpaired electron present 


) 
) 1ЪР,Т; II2Q, R; IIR, S; IVSP,S 
) I9G,S, T; II—Q,R; 1-Р, R, 5; IVP, T 
) 19,7; 10, R; III>P,S; IVP, S 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


The EMF of the cell at 298 K 
Ag | AgBr (s), KBr (1 M) || AgNO, (0.1 М)/ Ag(s) is 0.591 V. If in aq. solution AgNO; dissociate 
80% and KBr dissociate 75%, the solubility of AgBr found to be x х 10:77 mol/litre. The value of x 


is 
One mole of an ideal gas (5, = ӛн! at 500 K follows path A — B (Reversible isothermal) and 


then B — C (Reversible adiabatic) as shown in graph. What will be the volume of gas (in litre) at 
point C? 
[Given В = 0.082, 2°° = 1.52] 


2 atm 


C A 


» 
V —> 


AgX crystallizes in rock salt like structure in which X occupy FCC lattice site. The density of 
40 
6.022 


the mass of 1 mole unit cell if all the atoms along one body diagonal of each unit cell have been 
removed. [Given : Atomic weight of = 108 g/mol, Na = 6.022 x 10%] 


AgX crystal found to be 


g/ cm? and the edge length of the unit cell is 600 pm. What will be 


An excess amount of CaCO; is treated with 600 ml, 0.1 М НСІ solution. The obtained CaCl is 
used for the preparation of plaster of paris. The maximum amount of plaster of paris (in gram) 
that could be obtained is? [At. wt. of Ca = 40, 5 = 32, O = 16, С = 12, H = 1] 


An aqueous solution of 0.2 М CHCOOH is placed between parallel electrodes separated 1 cm 
apart with cross sectional area 1 cm*. The resistance of solution is found to be 500 . What will be 
the osmotic pressure of same acetic acid solution at 300 K in atm? 

[Given 22, СНСОО = 50 S cm? тог", A42, Н“ = 350 5 cm? тог", R = ат K^ тог” 
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35. 
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The % packing efficiency of two dimensional square close packed unit cell shown below is 


All four identical beakers containing Н,О(/) (shown below) is heated separately to reach 
temperature 90°C, for this purpose w, x, y, and z Joule energy is required. If the magnitude of 


thermal energy required is w < x < y < z then what is the value of E (Assuming there is no loss 
y 


of H, мн ) during ‚ 


2009 1009 1509 300 g 
40°C 20°C 50°C 30°C 
(A) (B) (C) (D) 


45 gram of anhydrous oxalic acid is present іп 500 ті solution. If 50 ml of this solution is shaken 
with 0.2 gram of wood charcoal, the concentration of oxalic acid become 0.6 molar. The amount 
of (in gm) oxalic acid adsorbed per gram of charcoal is [M.Wt. of C = 12, O = 16, Н = 1). 
[Assuming volume of solution remains same after adsorption] 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


37. 


38. 


39. 


40. 


41. 


Starting at (-3, —3) a bug moves in the co-ordinate plane via a sequence of steps, each of length 
one, each step is left, right, up or down all four being equally likely, if P, is the probability that 
object reaches (-1,-1) first time in ‘n’ steps, then which of the following is/are CORRECT? 


3 3 
A)B,-—— В) Р, +P, = — 
(A) Р, = а (В) Р, +P; = 5 

3 3 
(C) Р, «Р,- 4 (D) P, +P; = 


Let à and b be two vectors such that (41-4, lb 23& 4-5-6/3 and let P, and P, be two 
vectors such that P, -(4-5)6-18(4-5) à, Б,-а-(а.Б)Б-В, and vector P, is parallel to vector 
àxb such that |P,| = 6, then which of the following is/are CORRECT? 


(А) |P,|+|P,|=1+ V3 (в) |Р, (P, xP,)| - 18/3 
(C) Р|-Р,|-4--43 (D) P, -(P, xP, )| = 6/3 
1000 (79006 ) т 
If >, (296, = — (where m and n are relatively prime positive integers) and 
r=0 г n 
N= =] Еш +... M (where [.] represents greatest integer function), then which of 
n n 
the following is/are CORRECT? 
(А) т + п = 100 (В) № is divisible by 3 
(C) N is divisible by 5 (D) m—n=50 


If all the complex number z = x + iy, x, y € R, i= J-1, such that points of complex coordinates 2, 
22, z$, z^ in this given order, are the vertices of a cyclic quadrilateral (z = 0 + 10, 1 + 10), then 


2л Әт 4л 

А 0, — B)ar —,— 

@) әзге | 2) (8) Е 3 
2 

(C) зав is purely real (D) argz e E 2d 


Let Mi, M» be two matrices of order 3 x 3, all the elements of both the matrices are real numbers 

and (M,) +(M,) =O (where О is null matrix), then which of the following statements is/are 

CORRECT? 

(A) det(M,) + det(M;) = 0 

(В) There exist a non-null matrix M of order З x З, such (ММ, + MM.) is invertible matrix 

(С) There exist infinitely many ordered pair of (a, b), a, b є R, such that det((aM,) + (DM;)) = 0 

(D) There exist infinitely many matrix M of order 3 x 3 such that М(М, + М») is non-invertible 
matrix 
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42. Let Zi, Zo, Z3 be three complex numbers of unit modulus such that z; + Z2 + 23 z 0 and 
zi +25 +75 = 0, then which of the following is/are CORRECT? 
(А) |z? +22 - zà| - 1 (B) | зө + 2202 + 2291]. 2 
(С) 22,22 22 are collinear (D) |2293 +. 22029 + 22073] 2g 
Section - A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (l), (Il), (III) and (IV) and FIVE statements in 14811 entries (Р), (Q), (R); (S) and (Т). Тһе 


codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


43. For any finite set S, let n(S) denote the number of elements in S, suppose A and B are two subset 
of (1, 2, 3, 4, 5} that satisfy n(A)-n(B) = n(A ^ B)-n(A v B) and P(E) is the probability of 
occurrence of event E, then (where n(A) is number of elements in the set A) 


List-l List-ll 
32 
() | P(n(A) > n(B) "b. 
(1) | PA) «n(8) @ |25 
(n(A) = п(В)) 32 
4) 13 | A) 2 n) ш 
(М) | P(n(A) = (B) 9 | 
32 
т |22 
The correct option is: 
(A) () > (P): (1) > (S); (ll) > (Т); (М) > (0) 
(8) 0 > (О); (1) > (S); (И) > (Т); (V) > (P) 
(C) () > (T); (1) > (В); (1) > (P); (IV) > (Q) 
(0) @ = (О); (0) = (T); (1) — (P); (М) > (8) 
a 


b c 
44. Consider the matrices М-|с а b| such that det(M) = 1, a, b, с eR, then 
ca 


b 
115141 List-ll 
a e (-1, 0, 1}, b e {-2, -1, 
() | There is only опе matrix M (P) |0}, 
c € (1, 2, 3} 
4 : a e {-1, 0, 1}, b e {-2, 0, 1), 
(П) | There are two distinct matrices M (Q) ce 2-1, 0} 
There are more than 2, but finitely many 
(1) Matrices M (В) | a,b, ¢ e (0, 1, 2) 
КИЕ: | a, b, с all are negative 
(IV) | There are infinitely many matrices М (S) integers 
(T (а, Б, сео 


The correct option is: 


(A) (I) = (P); (I) — (Т); (IIl) — (В); (IV) > (S) 
(B) (1) > (S); (II) > (Q); (11) — (А); (IV) (T) 
(C) (I) (P); (II) 2 (R); (II) (T); (IV) > (S) 
(D) (1) = (Р); (II) -> (О); (III) — (В); (IV) > (Т) 
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45. If Zi, Zo, ..., 28 are the roots of the equation (22 – 4z + 4)* = (9)*, such that arg zi < arg 22 <... < 
arg 28. (where arg z є (0, 2x)). Let zk is a complex number satisfying the equation |Z, — z4| = |28 — 
Z|, and let 
L = |(Zk — Ze)(Zk — Z3)(Zk — Za)(Zk — Zs)|, then 
List-l List-ll 
() | 25-31 (Р) 11-3 
| 3,2-3 

II =5+3 а) I L= 8 94 48 

(I) | к-5-31 (О) ЕНЕ 3°) 

(1) | к-2-10 (В) 2-55-27) 

l 3-42 
IV) | Z,=0+i0 5 = 2 
(IV) | “х-0-і (S) IL Ке 2) 
(Т) 11-25 
The correct option is: 
(A) (1) — (T); (11) 2 (P); (ІІ) 2 (S); (IV) 2 (R) 
(B) (I) > (S); (II) > (О); (IIl) -» (P); (IV) > (Т) 
(C) (1) = (T); (II) — (P); (1) — (R); (IV) > (5) 
(D) (1) > (S); (I) > (Q); (IIl) -> (P); (IV) ^ (R) 
46. A square of 5 x 5 unit? area is shown is the diagram, contain 25 square of 1 x 1 unit? area. A 


person can move on this grid (on the sides of small squares) either right or up, then 


List-l List-ll 
Number of such paths from point P to point Q 
(1) | which do not touch the boundary of squares | (P) | 73 
(1 x 1 unit’ area) contain alphabets A, |, T and S 
Number of such paths from point P to point Q 
(I) | which do not crosses the diagonal PQ at апу (Q) | 84 
moment 
Ном many rectangles can be formed by joining 
(ІІ) | small (1 x 1 unit? area) so that none of rectangles (R) | 218 
contain alphabets A, І, T and S 
Number of such paths from P to Q, which always 
(ІМ) | pass through the boundaries of the square which (S) | 144 
contain either (А and 1) or (T and 5) 


(Т) |4 
The correct option is: 
(A) (I) > (Т); (11) > (P); (II) > (Q); (IV) > (R) 
(В) (1) ^ (P); (II) ^ (О); (ІІ) — (T); (IV) (S) 
(C) (1) ^ (T); (II) -> (Q); (ІІ) (P); (IV) > (R) 
(D) (I) ^ (Q); (1) — (R); (ІІ) (P); (IV) > (Т) 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


Each unit square of a 3 by 3 unit grid is to be cloured either green or blue for each square, either 
colour is equally likely. If the probability of obtaining a grid that does not have any 2 by 2 green 


square is p , where p, q е N and p, q are coprime, then the value of |p — q| 
q 


A person can take one step or two steps or three steps at a time. If “P” is the number of distinct 
ways he can cover 8 steps, then value of P is 


Consider a polynomial f(x) = aix? + ax? + asx + а, such that а), a», аз, a4 € (0, 1, 2, ..... , 8, 9}, 
how many such polynomial of degree three or less than three such that a; — a? + аз – ал+ 9 = 0 


b d 
det(A? + det(A)A + Tr(A)-l2) is (where Tr(A) is trace of А and 1 is identity matrix of order 2 x 2) 


If A= | | „a, b, с, d € В such that det(A) + Tr(A) = 2, then minimum value of 


Let f(x) be a least degree unique polynomial with rational coefficients such that, when f(x) divided 
by (X? + x + 1), the remainder is x + 2 and when f(x) divided by (х? + 1), the remainder is 2x + 1, 
then find the sum of squares of coefficients of the polynomial f(x) is 


In a tetrahedron ОРОВ, р, а, г are position vector of vertices P, Q and R respectively and O is 
origin. If OP = QR = a, OQ = PR = p, OR = PQ = y and G, and Ge are centroid of АРОН and 


a? + y? 
2 


APOR respectively such that OG, L Оо», then the value of is 


If x? + px + q = 0 has two distinct real roots and (x^ + 2x — 1)? + p(x? + 2x — 1) + q = 0 has four 
distinct real roots a, В, у, 5 such that a < В < y «.ó and a, В, y, 6 form an arithmetic sequence, then 
maximum values of (p — а) is 


E: “2л 
If m=e® and n=e 3 where 1-4/-1 two complex numbers, then number of ordered pair of (p, 
4), р, q є integers and 1 < p, q < 100 which satisfy the equation (n) = i(m} , is 
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• Each subject (PCM ) has 18 questions. 
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• Part-I is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

• Each Part is further divided into Two Sections: Section-A 6 Section-B. 
Section - A (01- 04, 19 - 22, 37 - 40): This section contains TWELVE (12) questions. Each question has 
FOUR options. ONLY ONE of these four options isthe correct answer. 
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Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 
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Negative Marks : -2 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct integer is entered; 

Zero Marks 0 Question is unanswered; 

Negative Marks : -1 In all other cases. 
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Physics PART -I 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


The refracting angle of a prism is 60°. What should be the minimum value of the refractive index 
of the material from which the prism is to be made so that light cannot emerge from the second 
refracting surface. 


(A) (B) 2 
(C) 1.5 (D) -- 
V3 


The de-Broglie wavelength of Helium atom of mass ‘m’ having energy corresponding to the mean 
thermal energy at a temperature of 'T' Kelvin (Кв is Boltzmann constant) is 


A) ED AN (B) e _ 
Jémk,T [BmkgT 
To) ЖЕ. (D) — 


J2mkgT ІШТЕ 


If K, radiation of copper Cu(Z=29) has a wavelength of 1.52 А, the wavelength of the 
corresponding radiation of molybdenum Mo(Z = 42) is 

(A) 0.71A (В) 1.71 À 

(C) 0.50 Å (D) 1.5 А. 

The atomic ratio between the uranium isotopes ^U апа 234) in a mineral is 1.8x10*. The 
activity of both the isotopes at the given moment is same. Тһе half life of 239) is 
T, C0) = 4.5 x 10? yr, the half life of 280іѕ 


(A) 4.05х1013уг (B) 2.5 x10?yr 
(С) 2.00x10'3 yr (D) 8.1х1013уг. 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


The figure shown a ray of light incident at an angle i = 1/3. For different values of ил and иг angle 


of refraction is difference. The plot drawn shows the variation of |r — i| versus Pss , (r = angle 
H2 
of refraction). 


(A) The value of k; is 5 (B) The value of 0, = 7/6 
(C) The value of 05 = 1/3 (D) The value of ko is 1 
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Two plane mirrors at an angle such that a ray incident on a mirror undergoes a total deviation of 

240? after two reflections. 

(A) The angle between the mirrors is 60?. 

(B) The number of images formed by this system will be 5, if an object is placed symmetrically 
between the mirrors. 

(C) The number of images will be 5 if an object is kept un-symmetrically between the mirrors. 

(D) A ray will retrace its path after 2 successive reflections, if the angle of incidence with one 
mirror is 60?. 


It is desired to construct a toy by attaching a solid cone of height H on the top of Г 
solid hemisphere as shown іп the figure. The radius of the hemisphere and the Я 
base of cone is В. The whole system is kept оп a rough horizontal surface. If the | 
toy is slightly disturbed from the given equilibrium position it oscillates simple v 
harmonically. Then mark the correct statements. (Given that both the cone and ғ 
hemisphere are made of same material) 

(A) H< {ЗА 

(B)H» 43R 

(C) МЗВ «H « 2R 

(D) centre of mass of the combined system must not be above O. 


A bottle is kept on the ground as shown in the figure. The bottle can 
be modelled as having two cylindrical zones. The lower zone of the 
bottle has a cross-sectional radius of R V2 and is filled with honey of 
density 2p. The upper zone of the bottle is filled with the water of 
density p and has a cross-sectional radius R. The height of the lower 
zone is H while that of the upper zone is 2H. If now the honey and the 
water parts are mixed together to form a homogeneous solution 
Assume that total volume does not change) 

A) The pressure inside the bottle at the base will remain unaltered. 

B) The normal reaction on the bottle from the ground will remain unaltered. 

C) The pressure inside the bottle at the base will increase by an amount (1/2)pgH 
D) The pressure inside the bottle at the base will decrease by an amount (1/4) pgH 


( 
( 
( 
( 
( 


7 


A particle is suspended by two ideal strings as shown in the figure. 
Now mass m is given a small displacement perpendicular to the 
plane of triangle formed. Choose the correct statement(s). 


| 7 
(А) The period of oscillation of the system is 2л хаг : 


— 22222 IVLVL L 


(B) The period of oscillation of the system is 27 B ў 


(С) The period of oscillation of the system is independent of М. 
(D) If the distance between the suspension points was kept constant and the lengths of the 
strings were quadrupled then the period of the system will double. 
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10. 


Two spherical bodies, each of mass M, are kept with their centres at a distance 2L apart. A 
particle of mass m is projected from the mid-point of the line joining their centres, perpendicular to 
the line. The gravitational constant is G. Which of the following statements is/are true? 

(A) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies 


ior eM 
VL 


(B) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies 


is 210М 
VL 


(C) The minimum initial velocity of the mass m to escape the gravitational field of the two bodies 


Кеш) 
5 ——_ 
L 


(D) The total mechanical energy of the mass m remains constant. 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to.each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


15. 


16. 


A тап is looking down a 9 m deep tank filled with a transparent liquid of refractive index V3. The 
line of sight of the man makes an angle of 30° with the horizontal. What is the apparent depth of 
the tank (in meter) as seen by the man? 


A tuning fork of known frequency is held at the open end of a long tube, which is 
dipped into water as shown in the figure. The tuning fork of frequency 165 Hz 


resonates in first and second harmonic when air columns have lengths /, = 50 


+0.5 cm апа 7 = 150 + 0.1 cm. Find the maximum possible error in 
measurement of speed of sound(in m/s) in air. 


A standing wave exists іп a string of length 150cm and is fixed at both ends. The displacement 
amplitude of a point at a distance of 10cm from one of the ends is 54/3 mm. The distance 
between the two nearest points, within the same loop and having displacement amplitude equal 
to 543 mm, is 10cm. Find the mode of vibration of the string i.e. the harmonic produced. 


A uniform inextensible string of length L= 6m and linear density u is suspended vertically and a 
transverse pulse is produced at the lower end. At the same time a point object is released from 
rest from the top of the string and falls freely. How far (in meter) from the top does the object 
passes the pulse? 


A person standing between two parallel hills, fires a gun. He hears the first echo after 1.5sec and 
the second after 2.5 sec. The speed of sound is 332 m/s. When will he hear the third echo? 


A point source of power 50r watts is producing sound waves. The velocity of sound is 330m/s, 
density of air is 1.0 kgm”. Then find the pressure amplitude (in Nm?) at a distance r = /330m 
from the point source. 
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The shape of an ancient water clock jar is such that the water 
level descends at a constant rate at all times. The water level 
falls by à m/s and the shape of the jar is given by y a х". Find 
the value of n if the radius r of the drain hole can be assumed to 
be very small. 


During Searle's experiment, the zero of a vernier scale lies between 3.20 x 10? m and 3.25 x 10? 
m of the main scale divisions. The 20th division of the vernier scale exactly coincides with one of 
the main scale divisions. When an additional load of 2 kg is applied to the wire, the zero of the 
vernier scale still lies between 3.20 x 10? m and 3.25 x 10? m of the main scale but now the 45th 
division of the vernier scale coincides with one of the main scale divisions. The length of the thin 
metallic wire is 2 m and its cross-sectional area is 8.0 x 107 m?.The least count of the vernier 
scale is 1.0 x 10? m. Find the maximum percentage error in the Young modulus of the wire. 
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Chemistry PART - II 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. 


20. 


21. 


22. 


The colourless inter halogen compound among the following is 
(A) IF; 


What will be the value of entropy of mixing for 44 gm CO» gas, 28 g N» gas and 2 mole of Ar gas 
at 400 K. Considering ideal behaviour of gases. 


1 
A) 6Rén— 
(A) 2 


(С) 6В/п2 
(D) 2400R/n2 


If the concentration (C) of a strong electrolyte is diluted 16 times. The magnitude of change in 
molar conductivity will be? (b is Debye, Huckel Onsagar constant) 


Which of the following is correct electronic configuration of ,, 0027 ion? 
(A) | Хе| 48 50° 6s* 
(В) [Xe] 417542 6s' 
(C) [Xe] 41754 68” 
(D) [Xe] 48754 662 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


ч 
2 


e correct option(s) is/are 
In 1 equivalent of Н:50,, 2 equivalent of H-atom is present. 


B) Volume strength of см Н,О, solution is 1.12. 


14 gm of ethene required, 48 ат of oxygen gas for complete combustion. 
Number of moles of oxygen atom in 276 gm of N2O, is 6. 
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25. 


26. 


27. 


28. 
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Which of the following solution(s) is/are isotonic with 0.2 M NaCl (a = 1) solution at identical 
temperature. (о = degree of dissociation) 

(A) 0.2 M MgCl, (a = 0.5) solution. 

(B) 18 g of glucose present in 250 ml solution. 

(C) 0.5 mole of AI (NO), (a = 0.4) present in 4 litre solution. 

(D) 


D) 1 mole AICI, (a = 0.2) present in 4 litre solution. 


The C – O bond length in BH4.CO, [Mn(CO), | ; [v (CO), 1 апа | т(со),1” are w, x, y and 2 


о 
А respectively. The correct option is/are 


(A) Ы (В) 1 
R? R? 
(C) PV (D) с 


Which of the following statement(s) is/are true about PH3? 

(A) It is a toxic gas. 

(B) It can be prepared by hydrolysis of white phosphorous with NaOH solution. 
(C) It is more basic than NH3. 

(D) The Р-Н bond in РИН» is stronger than N — H bond in NHs. 


The correct statement(s) is/are 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. 


30. 


31. 


How many of the following cations (basic radicals) do not belong to group-V. 
Ni‘, Ма”?, Sr^?, Zn?, K*, Ғе! Сагс, Mn*?, Pb? 


The number of white coloured compounds among the following 
Ад,СО,, Ag,SO3, АдМО;, Ag,S, Agl, Ag;CrO,, PbS, ZnS, FeS, Fe(OH), , BaCO,. 


In crystal structure of Fe3O, metal ions occupy void (Tetrahedral and octahedral) space. While 


O*- ion present at FCC lattice. What will be total number of unpaired electron present in metal 
ion occupying tetrahedral voids per unit cell. 
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32. How many of the following ores contains СО?” ion. 
Cerrusite, Azurite, Calamine, Zincite, Siderite, Magnetite, Magnesite, Dolomite, Bauxite. 


33. How many of the following species are coloured due to charge transfer 
24 : 3+ 7 2+ 
(Со(н,0),| ‚Ре, [Fe(CN), |, ,М,О,, | ТЦН,О), Косьо», МпО,, [Mn(H,0), | 


34. Total number of correct statements among the following is 
18 Pressure and density аге intensive properties. 
2. Every isolated system is closed system and vice-versa. 
3. Entropy change for adiabatic reversible process is zero. 
4. A reaction is non-spontaneous at any temperature when enthalpy change is positive and 


entropy change is negative. 
For cyclic process internal energy change is zero. 
For isobaric process, volume (for fixed amount of an ideal gas) get doubled when 


temperature increases from 100°C to 200°C. 


The dissolution of NaCl іп H2O is endothermic though it is spontaneous process. 
Heat of combustion of ethane is — 341.1 kcal/mole and heat of combustion of ethyne is 
— 810 kcal/mole means ethane is a better fuel. 


own 


оғ 


35. Total number of geometrical isomers for complex 
2 


| Fe(en)(F)(Cl)(Br)(I) |" is (en = 1, 2-ethylenediamine). 


36. How many of the following Antibiotics has inhibitory effect on microbes 
Peniciline, Ertythromycin, Ofloxacin, Tetracyclin, Amonoglucosides, Chloramphenical. 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


A real number a is chosen randomly and uniformly from the interval [-20, 18] the probability that 
the roots of the polynomial x^ + 2ax? + (2a – 2)х? + (4а + 3)x – 2 are all real is 


17 13 
ел (В) 19 

21 18 
(ө (0) 16 


Find the number of permutations x1, X», хз, X4, Xs of numbers 1, 2, 3, 4, 5 such that the sum of five 
products X1X2Xa + XoX3X4 + X3X4X5 + X4Xs5X1 + XsX1Xo İs divisible by З 

(A) 16 (B) 80 

(C) 32 (D) 48 


In the complex plane, let A be the set of solutions to 2? – 8 = 0 and let B be the set of solution to 
23 — 82° — 8z + 64 = 0, then the maximum y between a point of A and a point of B is 


(A) 421 B) 34/21 
(C) 4/21 5 2421 


Let f(x) = {x}[x] ; g(x) = ах? the sum of all real solutions of equation satisfying f(x) = g(x) is 420. 
(Where а is (+ve) rational number), then a is equal to 
(Where [.] and {.} represents greatest integer function and fractional part function respectively) 


28 29 
А2500, © ою 

31 37 
(0) боо (D) 500 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions..Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


42. 


Let P(x) = ах? + bx + c where а, b, c are real numbers and а = 0, the polynomial P(x? + 4x — 7) 
has х = 1 as a root and at least one repeated roots, then the roots of polynomial Р(х? 4x — 7) 
can be 


(A) x 2 1 (В) х--5 
(C) x = -2 (D)x=2 
If b, = Žr» n21, then bn can be written as 
r=0 r 

1 tre 1 r-«1 
A Р 1 B) b =+. 
(A) ОН Lae (B/D. Lag 
(C) b, - tb et (D) b, - 5b, #1 

2n n 
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43. 


44. 


45. 


46. 


Equation of two lines passes through point A and В whose position vectors are а and Б is 
Г-а-2а and f=b+uf. The position vector of R and S will be, where RS is the shortest 
distance between the given lines is 


[(à-8)-(B-(8a))]-à 


at (B) a+ 


Jax Bl (ахВ/ 
(С) b+ tere “all (D) Б+ т е 


А апа В are two events defined as follows: 
A: It rains today with probability P(A) = 40%. B : It rains tomorrow with probability P(B) = 50% 
(Ас - 


Also, probability P (It rains today and tomorrow) = 30%. Also, E, (A 
(AUB) 


(А В) or BUA} 
ESP , then which of the following is/are TRUE? 


АӘВ 
А В 
(А) А and В аге independent (В) ғ[&) < РБ) 
(C) Е; and E; аге equiprobable (D) 4| 5 1-8 а | 
idc а: AUB, (Aus 


Let A, be an n x n matrix in which diagonal elements аге 1, 2, 3, 4, ..... n 

(i.e., ан = 1, а = 2, a33 = 3, ..... ам = n) and all other elements аге equal to n 
(A) A, is singular for all n (В) А, is non-singular for all п 
(C) det A, = (-1)"-n! (D) det A, = (-1)"*'-n! 


2 2 
lf C,="C,, then sum of the series 8-сі... d upto (n + 1) terms, which of the 


following options is/are TRUE? 


1 2п+1 1 2п+2 
(А) (п +1). C (B) 2(n«1) Ca 
1 (2n +1)! 
C : me D Din 
© (n+1) ? ((n+1)!)° 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


48. 


49. 


Let X4 < Хо < хз be the three real roots of the equation 42014 x? – 4029х? +2 = 0 , then x2(x; + хз) 
is 


There exists a unique strictly increasing sequence of non-negative integers a; < a» < ..... « а 


289 
2 +1 рч ре у 25. then (К 130) is 


aye төз 


such that 


10 chairs are arranged in a circle. Then the number of subset of this set of chairs that contain at 
least three adjacent chairs is N, then (N — 580) is 
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51. 


52. 


53. 


54. 
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Let a, and b, are real number such that (2-1) =a, +b,i for all integers п > 0 where i= 4/1, if 
E is k, then 16k is equal to 


n=0 


Let the sequence is 4, 7, 1, 8, 9, 7, 6, ..... for n > 2 the nth term of the sequence is the units digit 
of the sum of the two previous terms. Let S, denote the sum of the first n terms of this sequence. 
The smallest value of n for which S, > 10,000 is p, then (p — 1990) is 


Let о and z be complex numbers such that |o| = 1 and |z| = 10. Let Ө = а 922), Let - is the 
2 


maximum possible value of tan? 0, then (m — 95) is 


The number of rational number r, 0 « r «1, such that when r is written as a fraction in lowest terms 
the numerator and denominator have a sum of 1000 is N, then (N — 197) is 


Let A, and В, be square matrices of order 3, which are defined as A, -[a,] and B, =[b, | 


where a, = 1 апа b, = ын 


trace of matrix A 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
Section — A 
1. A,B,C 
Sol. Rays passing through optical centres passes unreflected. Two images are formed at I, and 12 


For a convex lens, 


v 0.2. 0.4 
1 1 
> ---- 
v 0.4 
(A) 0.4 meter. 
(B) 


V= 
Number of images formed = 2 
5 


(С) Separation between images is 2E] - 12mm 


2. A, B, C, D 
y 
Sol. Gravitational field due to a long wire, dE = eh = 2590: : 
2 dE 


E, = |4Е.сов0- |925. 2а, Jie 


а: TR 
d +z? 3 4—7 = 
72 


Ep = 4Gctan"!| & 
2d 
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3. A, B, C, D 
Sol Q=AK 
and use basic concept 
4. A, B, C 
Sol. À-1m 
МА = x \ / А 
So, х = 25 ст 
Мах = 125 - 25 "ax 
Max = 100 cm 
у = 34/4 = 75 cm 19 
МІМ - 125-75-50ст A 
A/2 = distance between nodes = 50 cm 3 у 
5. 
Sol. 
(D) Image is inverted — It should be real 
6. А,В,С 
Sol. Due to a convex mirror of focal length 2.5 cm and due to a concave mirror having its pole at (2cm, 
0) real virtual pair 
7. D 
Sol. Use basic formulae for the given physical quantities to derive the dimensions. 
8. D 
Sol. F = +20ст 
и--30ст 
_ uF _ (-30)(20) " +600 -460cm 
u+F -30 +20 -10 
Е ЖЕЛЕ 
u -30 
Real, inverted and magnified 
F=-40cm 
и--30ст 
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10. 


Sol. 


11. 


Sol. 


V= (-30)(-40) = 120cm 
—30 +40 


"1 ич 


virtual, erect and magnified 


Ч, Чу 0-8 


R = 

(9 V u R 

1 372 1-972 

v 20 -10 

1 3 1 

— + — = — 

v 40 20 

qa. 23 3 2-3 1 TP, 
v 20 40 40 40 

Im Sb = +3 


Uv 13/2 ? -40 
-20 

Virtual, erect, magnified 

uF  (-40)(-40) 1600 


u, U 1 


(S)v = 20 
u+F  -40-40 -80 
v. 720 1 
u -40 2 


Virtual, erect, diminished. 


С 


3 AITS-PT-III (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 


Use momentum conservation during collision. Іп case of a plane mirror image and object will be 


equidistant from the mirror 


D 
О =(>В.Е) —(>В.Е) Q 


Pr oduct Reactant 


Section – B 


0.24 


Thrust of the ejected water on the tank T = 


of the ejected water from tank 


pau? where и is the speed т 


- 2gh f 

1-(а/А): 
Now for the tank to slide, Tsino > и(т0-Тсов0) 

mg 
E. UMIMg: - 
sin0 + ii cos 0 
2(a/A 
— pau? >— ANPI = (aA) u 
sin0 + u cos 1- (a/A sin6+ucosé 
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= 2 2m where x = = апат = pe A 2.5 
1-х2 А ѕіпӨ + цсоѕе 


NES m? 


— x2 ad for 0 = 37° апа u = 0.5 
т 


т = 0.5 апах ones) 
0.5 
Hence Xmin = 0.236 
12. 0.12 
Sol. Po = Р, + poghs = Р, + poghs 
Pa = Pp + pyghy 


and Рь =P, (neglecting the density of air as 
compared to water or mercury) 

^ Pa = Ро + p29h2 + p4gh, 

= 105 +10(13.8x0.14+1x0.2)x10° 

=10° +104 (1.38 + 0.2) =1.16х105 N/m? 


13. 6.00 
Sol. Area of element = wdy 
dF = pwgydy M 7 
2 
Net force = pwgD .. 0) Potpgh ——»|<— Py 


8 


d: = pwgydy(D — y) 


3 
ERN rad «0 
6 
Putting the value of F and « in equation (1) and (2) 
D=10mandW=6m 


14. 3.75 
Sol. Let V be the total volume of the piece of wood and У” be its volume inside the liquid. Since the 
wood piece is in equilibrium 
Weight of the wood piece = buoyant force 
= Vpg=V' ро9 
= ALpg =AL pog 
e Now if the wood piece is pressed by distance x below the fluid. 
Buoyant force = A(L’+x) pog 
Net force = A(L'-x)pog — AL pg 
= AL'pog + Ax род - AL pg 
= Ахрод in the vertically upward direction (Since A L' pog = AL p g) 
e Therefore the pressing force = Ax pog in the vertically downward direction. 
The work done by the pressing force for a small displacement dx 
dW = Fdx = Ax po g dx 
Total work done by the pressing force 
L/2 
• W-Í[dW-Apg f x dx 
0 
_ Аруд2 _ 102 х1200х10х (0.5)? 
8 8 


= 3.75.) 
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15 


Sol. 


16 


Sol. 


17. 


Sol. 


Sol. 


5 AITS-PT-III (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 


13.33 
R-V/- 12/2260 


Error, AB 109 A LU x100 
R V | 


= 13.3396 
г. Resistance = (6+13.33%)Q 


1.53 
Pitch of the Screw gauge = 5/10 mm = 0.5 mm 


Pier 99... ОБРТА 


100 100 
Pitch scale reading = PitchxN = 0.5x3 = 1.5 mm 
Difference of the cap reading = F~l = 6 


Circular scale reading = Difference x L.C = 0.03 mm 
Diameter = P.S.R. + C.S.R. = (1.5+0.03)тт = 1.53 mm 


Least count = 


0.20 
The focal length of the lens is given by 
1 1 1 


— = — + — 
f Ivi ful 
substituting the values, we get, 

f 2 19.9 cm, 20.1 cm, 19.9 cm, 20.2 
The average focal length = 20.0 cm 
The error in a typical measurement: 


of би бу 
{б c 
Im 28 + 0:4 5 x20 = 0.01 
f 40* . (40.5) 
ôf = 0.01 x 20 = 0.2 cm 
8.00 
m GM 
Initial orbital speed v, = ,|—— ...(i 
p 1 2R (i) 
: | [GM 2 
Final orbital speed v, = ,|—— ИН | 
| | р 2 АВ (її) 
For elliptical orbit 
From COAM 
V4 x2R = v; x 4R 
ГА у' ... 
уз „(iii 
э XI (ii) 
From COE 1 nv? gnm 1 mv? a 
2 2R 2 4R 
‚_ |2GM 
: 3R 


So, energy required = US 


2 


ЕВЛ 1 ER 
3R R| 2 |4R 4 ЗА BR 
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Chemistry PART - Il 
Section — A 
19. А, С 
Sol. Suppose meq. of NaOH and Ма„СО» in the mixture are х and y respectively. 


20 


Sol. 


21. 


Sol. 


22 


Sol. 


23. 


Sol. 


When phenolphthalein is used as indicator 
х+2=40х01=4 540 


When methyl orange is used as indicator 

x+y =60x0.1=6 2. (il) 
Solving Eq. (i) and Eq. (ii), we get 

х =2 meq. and y = 4 meq. 

г. Weight of NaOH in the mixture = (2x10° x 40) x 5 - 0.4.9. 


Weight of Ма,СО, in mixture = (4x10? x 53)x5 - 1.06 g 


Weight % of NaOH in the mixture = эн х 100 = 27.4% 
0.4+1.06 

A, B, D 

ЗН,О 

XeO, + 6НЕ 

2Н,О 
XeF, » XeO,F, + АНЕ 

Н,О 

XeOF, + 2HF 
В, C, D 
Physisorption is multilayer 
log (x/m) vs. log (P) log (x/m) 
Slope is +ve. 
log (P) 
Physisorption favour at low temperature and high pressure. 
AH physisorption | AH shemisorption 
A, B, D 
Mond's process is used for the purification of Ni. 
B,C 
М. = 1x16+2x4 -8 
1-2 
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24. 
Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 
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P _ Мик 
тік D M, 
>2= nee «M, 22 
M 


x 


" Gas is H, gas. 


S J2 «n =V2 fie 
2 
2. (B) and (С 


) are correct statement. 


А, C, D 

From given data 

E Жоо 
E 8 39 


Where, X, and Хь are mole fraction of A and B in liquid phase. 
Ifthe Y, and Үр are mole fraction of And B in vapour phase. 


i 
Vi BX ol Pau RO В 
Ys Рв Хь / Ра Рв Хь 80x = 8 
3 

Y W,/M 
SA SUM = қатан А (-* A апав are isomer) 
яг 

2. Mass ratio of A and B= 2. 


2 
Prot = РОХА + PeX =100х1 +805 


260 
= —— torr 
3 


D 
Ziglar Natta -> ТІСІ, + АЦС,Н, ), 


Ostwald process — Pt 
Contact process — М,О, 
Haber process — Ғе 


B 
Conceptual 


B 
Application of Boyle’s Law. 


D 
[Cr (H,0), |” > dsp? > Сг? dob 


2469 


[Co(CN), |” > dêsp? —> Co^ —> d? —> tf e 


2060 


[Cur | 9 sp*d? > Cu* > d? 5 te? 


[Мпе, ] > sp?d? > Mn? > a* 5 t2,e] 
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29. 


Sol. 


30. 


Sol. 


8.00 
Ksp Ksp 


| Ag” 2 = [Br | ~ 1х0.75 á 


| Ав” | = 0.1х0.8 = 0.08 M 
Cathode 


[^g аа 


[Ag Anode 
0.08 
Ksp / 0.75 


Ее = 0.0591100 


0.591- 0.0591 2 


10:50 0.75 x 0.08 
SP 
0.75 x 0.08 
Ksp 
_ 0.08 x 0.75 
SP ^ 1019 
Ksp _ 6x10"? 
Вг” | 0.75 
хх1072-8х107% 
Х-8 


ge 


- 6x10? 


Solubility — 


15.58 
RT 0.082 x 500 
VA= = 
Р, 2 
A В is isothermal path 
Р, Va 21 5 x 2 
Ps 
В — C is adiabatic path 


= 20.5 lit 


Vg = 


= 10.25 litre 


B 


V 
=> log —- = log 2? 
Vp 
Ус 2038 _1 59 
Vp 
2. Мо = 1.52 10.25 


= 15.58 litre 


mol / lit. 


Section – В 


5 
C, =—R 
РС. 
3 
C, =2R 
V 2 
5 
3 
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31. 


Sol. 


32 


Sol. 


33. 


Sol. 


34. 


Sol. 
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729.00 
: 440 6.02210 x (6x 10)" 
M _pxN, xa 6022 
AgX 4 4 
= 216 g/ mole 


“My = 216 - 108 = 108 а/ mole 

If all atoms along one body diagonal have been removed, the formula of unit cell 

т Ag, AX, 1 = AgaXas 
74 4 


г. Mass of 1 mole of these unit cell -108х3--108х 15. 729.00 


4.35 
Number of equivalent of НСІ used = Number equivalent of CaCl obtained = Number of 


equivalent of plaster of paris can form = M = 0.06 


Molwt 145 


2 2 


Equivalent weight of plaster of paris [caS0,.5H,0| = 


2. Maximum weight of CaSO,.5H,0 that can be obtained = 0.06 x > - 4.35 0. 


6.25 

pcd Ns S ст" 
А А 501 50 
11000 


A, = 29——— = 100 S em? тог! 
0.2 
Am 100 100 1 
Q = — = ———— 7 — ш — 
о о о 
А? А + Хон T 50+350 4 
Van't Hoff factor i =1+a = 1.25 


n -iCR.T. 
t= 125х02х300х:% - 6.25 atm. 


78.50 
a=6r 


Cres 


Effective number of atom in one unit cell = 4x : -8х 5 14-29 


2 
2 %РЕ = п х 100 
а 
2 
_9x3.14xr x 100 


2 


(6r) 
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_9х314° 314 


36r? 4 

= 78.596 

35. 0.70 

Sol. Amount of thermal energy required = w x Cg x AT 
Amount of thermal energy in beaker А = 200 x Cg x (90 – 40) = 10000 С; 
Amount of thermal energy in beaker В = 100 x Cg x (90 – 20) = 7000 С; 
Amount of thermal energy in beaker C 2150x C; x (90 - 50) = 6000 Cg 
Amount of thermal energy in beaker D = 300 x Cg x (90 – 30) = 18000 Cs 


г.\м = 6000 Cg, х = 7000 Gg, y = 10000 Cg, z = 18000 C, 


‚х_ 700006 _ 97 
y 10000 C, 
36. 9.00 


Sol. Weight of oxalic acid in 50 ml solution before adsorption — a x50 = 4.5 gm 


Weight of oxalic acid in 50 ml solution after adsorption = 0.6 x cm x90 = 2.7 gm 
-. Weight of oxalic acid adsorbed by 0.2 gm of charcoal = 4.5-2.7- 1.8g 
-. Weight adsorbed per gram -1.8х 55 =9 дт. 
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Mathematics PART - 11 
Section — A 
37. A,B,C 
e 2(60-12) 96 

So Р, =, Ps=0, Ro = 4 
38. A, D 
So. |P,|= V3, |P,/=1 and BB, =0 = |P, -P, xP,| = P, | Р, 
39. C, D 
Sol. 101 м-т-@-1) 

n 51 2 
40. A, C, D 

7° 
Sol. (2-2) (2-2) eR = (z-z)(zz-1)=0 for given order z, 22, z?, z 
(222 2) (28-2 1) 
> а02 є (o 248 2x) 
3 3 

41. A, C, D 
Sol.  det(Mi) = det(M;) = 0 > det(aM, + bM;) - Ov a,b eR 
42. А, B 
Sol 2, Z2, Z3 are the roots of the equation 2° —2А2° + 227z - à? = 0 
43. B 
Sol. n(A) > п(В) > Total number of cases 211 

n(A) = п(В) — Total number of 32 cases 
44. D 


So. (a+ b+ c)((a=+b) + (b-c) + (0 а)2) – 2 
Га, b,c e Z > (1,0, 0), (0, 1, 0), (0, 0, 1) are solutions 


Ifte@>a=c, 2a+b= 1 a-b =t infinite possibility 
t 


45. D 

Sol. (2427 91-|252,6-2)2-2)...(2- 2а) 
46.“ С 

Sol. ) There аге 4 distinct path 


I) There are 2(%.) distinct path 


ІІ) Count rectangle of all possible dimension = 73 
V) There are 218 distinct path 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-PT-III (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 12 


47 


Sol. 


48 


Sol. 


49 


Sol. 


50 


Sol. 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol. 


Section — B 
95.00 
Let 0, be the event that i is the upper left corner of required square 
95 с с с с 417 
=> P(0, U0, U0, U04) Зэв P(E (210% 0$ па 


81.00 
Suppose there аге T, ways to cover п steps 
Th = Тъ- 1+ Tn-2+ Tn-3, 11 = 1, T222 


220.00 
Let p = 9 — a, q = 9 — a; > p + a? + q + a4 = 9 => “C3 = 220 


4.00 
IA? + [AJA + Тг(А)-1›| = 4(2(|А| — 1)? + 1) 


23.00 
P(x) = х? + 2х? + 3x + З 


3.00 


(Braet) (bat a) 0 ЕСЕСІ 


2.78 
Leta =u, B=uU+V, y=U+2,8=uU+3vV> p-q--g (ui (u? + 20-9) 


834.00 

Let im 2 n 9 x34 cases 
im? = n? > 8x 33 cases 
im? = n? — 8 x 33 cases 
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Physics 


PART - | 


Sol. 


Sol. 


Sol : 


B 


Section — A 


If A > 20c then light does not emerge. 


A = 60? 
Өс should be less than 30? 


sin30? = d 
u 


> u=2 
minimum value of u is 2. 


B 
h 


mv 


lm = ST 
2 2 


ES ЗК,Т 
Vms = W? = m 


i mo h 


Mims — J3mkgT 


A 
From Moseley's law, 
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4, В 
Sol. №звАгзв = Мәза^әзл 


№зв m №зд 


Т 238 U) Тұ 2341 J) 


N 
Ty(*U) — - 294, Ty(U) 


238 2 
1 9 5 
-------х4.5х107у -2.5х107уг 
1.8х104 d i 

5. B, C, D 
Sol. For the critical ray at the interface, 

шә Sin i = ш sin 90? 

А л T T 
Ө; = (90°-i) = ~-~ = —. 
i эше: з ^6 
6. A, B, C, D 
Sol. (A) М, 
= Parallel 
to M, 
Deviation 
60° 
жет ТМ, 
(В) ol, M, 
M, 
Le 

(C) same as (b) — 5 images. 

(D) 
7. A, D 
Sol. For equilibrium, the system must be in a local minima of potential energy. This is possible only if 


the centre of mass of the system lies below O i.e. the centre of the hemisphere. In the critical 
case, the centre of mass of the system can coincide with O. 
Now taking O as the origin, say H is the maximum principle height of the cone then: 
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Sol. 


Sol. 


10. 


Sol. 


12. 


Sol. 


13. 


Sol. 
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B,C 
Initial pressure at the bottom = pg x 2H + 2 p x g x H = 4 pgH. 


Final density of the homogenous mixture: 
|. pxAx2H+2px2AxH 3 


Ax2H+2AxH 2° 


Final pressure = Зрхохан = 3 оон 


Be 
y = (50)? = (34/20)? — (74— x)? NE = 
= tad ysl Т шонг “ы M 
5t 32; 

B, D 
[M 2 |-28мт о 

L 
>v=2 M 


Gravitational field is conservative, in which total mechanical energy (KE + PE) remains 
conserved. Hence, the kinetic energy imparted to the mass m is gradually reduced and gets 
converted into its potential energy, so that at every point of its fl ight the total mechanical energy 
remains constant. 


Section — В 


2 
Let be A is wavelength of sound in air 
À ЗА 
l= = апа = — 
4 4 
À = 2(lo—04) 
у = fA = 165 x 2(150 —50) x 10° = 330 m/s 
V - ШАЙЫН 
V 45-4 
= OmU. 330 = 1.98 m/s 
150-50 
= (330 + 2) m/s, it is speed of sound in air. 
5 


Let equation of the wave be 
y = A sinkx cosot 


543 = А ѕіп(кх10) сэ (1) 
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and 543 = А sin(kx20) .‚..(2) 

From (1) and (2), and the given conditions, 

20k = z — 10k 25: ee 
30 


543 =A sin{ x10] using equation (1) 


=> А-10тт 


2n m" 
A 30° 
=> à = 60cm 
ban” 
2 
2L 2x150 
> nz = =5 
x 60 


As the number of loops is 5, the string vibrates in the 4" overtone 5" harmonic. 


14. 4 
Sol. Tension in the string at a height y from the lower end 
= Weight of the lower part (having y length) = uyg 


Wave speed at this point V= E 
u 


y- [uyg = уб 
u 
ду. 
= га 


On integration we get, 


_ 9° 
724 


у 


e Distance travelled by the body in time t = sat 


When the.pulse & the body are at same level 


2 
9 а =L 
4 2 
t= 
39 
Therefore, distance from the top 
- T t = 2L 
2 3 
15. 4 
2х 2у регѕоп 


Sol. t= — & b= — 
V V 


х+у= 20 +) = S15 +25] = 664 т. : : 


third echo will be heard after 
3-і + = 1.5 + 2.5 = 4 sec. 
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Sol. 


17. 


Sol. 


18. 


Sol. 


5 
P? Power 


2pV 4лг? 


Put the values to get the answer. 


= (r*)y29y = х2. 


=> yax* 
4 
т. 
Аё 
Here measurement is for / only, 
So, AY = АГ 
Y 2 
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From observation, /, = MS + 20(LC), and 42 = MS + 45(LC) 


Change in length = /2- ¢; = 25 x LC, and the maximum permissible error in measurement of 


elongation in one LC. 
ar 100% = ubt 
Y 25 (LC) 


x100% = 4% 


——— ee eel 
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Chemistry PART - Il 
Section — A 
19. D 
Sol. IF; — Yellow powder 
IBr — Black solid 
ICI > Red solid 


IF; — Colourless gas 


20. C 
Sol А5, = -Nota RŽ 1х; 
Nco, =1 ny, =1 Пд =2 
| 1 _1 1 
“+ Хсоо 4 XN, = 4 Хаг 2 
А пх = =4А 14,1, 1 iml 
4 2 2 


= -6Rin- = 6Rén2 


21. D 
So. A, =A° —bvG 441) 


When it is diluted ~ 2 


An = Mb . (ii) 
ДА - AR - ыс + 20 
_ 8b/C 
4 
22 D 


So. 44Gd > [Xe] 4f’5d' 6s" 
«04% — [Xe]4t" 5d'es? 


23. B,C 
Sol. 1 equivalent of Н,50, = 1 equivalent of H-atom 


Уно, = 5.6 x Normality = 5.6 x 5 -1.12 


С.Н, +30, — o 2CO, -2Н,О 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


7 AITS-PT-III (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 


14 3 
2. Moles of O пей = —x3-— 
oles of Oz require dg rm 


-. Weight of О» = 2 32- 48g 


276 


Moles of ʻO’ atom іп 276 gm of №04 = 92 x4=12 mole. 


24. A, B, D 
Sol. For isotonic solution, osmotic pressure (x) should be same. 


x -iCRT 
iC for 0.2 M NaCl(a = 1) 
-[1«(x*y-1)a]C 
= [14 (1«1-1)1]0.2 2 0.4 
iC for 0.2 M MgCl, (a = 0.5) 
= {14+ (142-1)x0.5] x 0.2 
-04 
25071000 ~ 
in 4 litre (a= 0.4) = {1+(1+3 -1)04)25 - 0.275 


iC for 1 mole of AICI; (a = 0.2) in 4 litre solution = {1+ (1+3 — 1)0.2] x i - 0.4 


iC for 18 g glucose іп 250 ml solution = 1х 


iC for 0.5 mole of АЦМО, ), 


-. A, B and D are isotonic solution with 0.2 M NaCl (a = 1). 


25. A, B, D 
Sol. Strength of M — C back bonding a electronic density of metal 
a M-—C bond order 
a C — O bond length 
M — C back bonding order 


[т(со% > >(м(со),| >|Ма(со),| > BH,.co 
2. Bond length order z > y > x > м. 


26. A,C 
Sol. ЕЗ 4 а ЕЗ Е 
Aa" 5 у 
dV d (RT R 
_ а: 
2-3 18 ROB a ион 
dij, (dT, V P PV RT T 


27. А,В 
Sol. PH3 — Toxic 


Р, + 3NaOH + 3H;0 —— PH, + 3NaH,PO, 


NH, is more basic than PH3 
N — H bond energy (389 kJ/mol) » P — H bond energy (318 kJ/mol) 
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28. 


Sol. 


29. 


Sol. 


30 


Sol. 


31 


Sol. 


32 


Sol. 


33. 


Sol. 


34 


Sol. 


В,С 

Мо?” belongs to Group-VI. 
Hg”? +KI——>K, На! | 
Option (A) and (D) are wrong. 


Section – В 


7 
Group – V cations are Ca ?,Sr?, Ba’? . 


5 

White > Ag,CO,, Ag;SO,, АОМО,, ZnS, BaCO, 
Black > Ад,5, FeS, PbS 

Yellow — Ад! 


Reddish brown > Fe(OH), 


5 
Ее:О, is an example of inverse spinel, in which one Fe? ion present at tetrahedral void and one 
Ғе"? as well as one Ғе”? ion present at octahedral voids per unit cell. 


<. 1 Fe?? ion is present at tetrahedral voids. 
Fe? (d^) > е? 
2. Total 5 unpaired electrons. 


6 
Cerrusite — РОСО; 


Azurite — Cu (OH), .2CuCO; 
Calamine > ZnCO, 
Zincite—> ZnO 

Siderite > FeCO, 

Magnetite — Ғе;О, 
Magnesite -> MgCO, 
Dolomite — MgCO,, CaCO, 
Bauxite -> Al,O4.2H,O 


4 
Fe, [Fe (CN), 1 , К,Сг,О.,МпО,, VO; are coloured due to charge transfer. 


Pressure and density are intensive property as it does not depends on amount. 
Every close system is not isolated system. 

AS = 0 for adiabatic reversible process. 

AG should be — ve for a spontaneous processs. 

For cyclic process AU=0. 

V, 1, 573 


Vo Т 4737 


о пл оъ 
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7. Calorific value of C,H, = = 11.37 kcal / 0. Calorific value of C,H, = EN = 11.92 kcal/g. 


.. Ethyne is a better fuel. 
1,3, 4, 5 and 7 are correct statement. 


Sol. Е -2- 


N 
| 


2— 


36. 3 
Sol. Ertythromycin, Tetracyclin and Chloramphenical has inhibitory effect on microbes. 
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Mathematics PART - Ill 
Section — A 
37. D 
Sol. By rational root theorem turn the given polynomial oø 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


. . . . - жғ----------------- 
into a degree = 2 polynomial with rational root 20 18 


x = 1, -1, 2, -2 are all possible root 

So, Х = —2, х = 1. Polynomial is equal to 9 

So, polynomial becomes (x — 1)(х + 2)(x° + (2a — 1)х + 1) 
So, we only need to focus on the quadratic 

(2а – 1)? — 4 > 0 > n(S) = 38; n(E) = 36 .. Probability = 5819 


38 19 


В 

Let хз = 3, then X1X2Xa + ХоХзХд + ХзХ Ха + X4X5X1 + X5X1X2 = 3(X4X2 + XoX4.+ Х Ха) + ХаХ(Хо + X4) 

So, the sum is divisible by З if x» + x4 is divisible by З, the possible sums of (хо + x4) can be 

(1, 2), (2, 1), (1, 5), (5, 1), (2, 4), (4, 2), (4, 5) or (5, 4) are we have 2 ways to designate x; and xs 
for a total of 8x 2=16 

So, desired = 16 x 5 = 80 


D 
2-8=0=> (z-2)(z? + 22 + 4) =0>z=2andz + 227+4=0> z--1-* 43i 


and z? – 82°— 8z + 64 = 0 > (22 —8)(z – 8) = 0 > z - (242, - 22, 8) 
Maximum distance is from 8 and –1+ 5/3 і i.e. 2/21 


B 

[x]{x} = ах? 

Case-I: ||) < 0 where x < 0 while ах? > 0 v x є В and x = 0 is one solution but that does not 
affect the sum of the solution 

Thus we need to look at (*ve) solutions for п<х<п+ 1 

[x] = п, {x} = x - n equation is nx – n? = ах? 

n+ yn? —4an? ES 


2a 2a 


ax? —nx«n^ «02 x= 


For (+ve) roots we consider x = E -А1- 4а) 


Since, sum of all solutions is 420 


= Ул - 1-43) = -420 ^ (1 й-4а\ y n =420 


2a 
_ o чаш) йуз 173145 | дор = 420 
2a 2 2a 
(Considering n is 28 i.e. шин = 406 atn = 28 which is nearer to 420) 
29 
= а= — 
900 
А, В, С 


Let Q(x) = Р(х? + 4x — 7) = Q(1) = P(-2) = 0 = Р(х) = а(х + 2)(x — o) 
Now, Q(x) = P(x? + 4x – 7) = а(х? + 4x — 5)(x* + 4x — 7 — a) 


FIIT]EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 
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=> Q(x) = a(x – 1)(x + 5)(х° + 4x – (7 + a)) 

As Q(x) has at least one repeated root, this must be x = 1 or x = —5 

Q(x) = a((x — 1)(x + 5))? or x? + 4x — (7 + a) = 0 has double roots if D = 0, а= —11 
Q(x) = a(x — 1)(x + 5)(x + 2)? 


A, C 
Бол CENE NEC 0 (4-1 «ес Dern 

b, = = = Шы ' 
: 2, "С, r=0 "C, у "C, r=0 n! x 2, n (n 1)! 

1 (0-1) 

1: цэг 1 
= n r=0 "UO + | 

1 еи) 
= e = +1 

П 19 Crair 

1 ret 

12 е к 2 
K n r=0 TE 5 | 

п-1 = 
Adding equation (1) and (2), we get 2b, -L$T 2+2 
П г=0 r 


+10 1 n+1 
"uel ze 
r=0 С 


r 


ний vector R is а+ла and position 
vector of S is b+ uf 

Vector RS = (à -b) - Aà - uf taking dot product 
of RS with а and В we will get ог u and then 
the position vector R and S 


) 
) = 0.5, P(A ^ B) = 0.3 


P(AMB) 0.3 1 
P(E,)- m 
P(AUB) 06 2 
Р(АсЧВ)-Р(АсчВ) 0.140.2 1 
P(E,)= = = 
P(A UB) 0.6 2 
P(4)- P(AMB) 03 3 :8(8)-03.3 
В Р(В) 05 5’ (A) 04 4 
A 
U P(AUB) 06 3 P(AUB) 06 6 


il )- P(A) 04 2. P(B) 05 5 
AUB 
D 


B 
A, is non-singular for all n and det A, = (-1)"*' 


п! 
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46. 


Sol. 


4T. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


A, B, C, D 
1 1 n! 1 ((п--1)!) ЕК 

For r 2 0, To . “Со- А " 2 1 Ше; Ше 
i 2 (041) rins)! 7 (041) C+D- (+1) PA 

(2n + 1)! 

Thus, S = -S, where S, = У "С, -"C, = ———_ 

d 0-9 лай 2 “7 nina)! 

1 Xon DE (2+! —- 1 mg 


“n+ nine dl (na). (2n+2) ш 


Section – В 


2 


—Y-— ieis y”  4029y" 
42014 2014 2014 


= (y – 1)(? — 4028y — 4028) = 0 it is observed as y = 1, is middle root 
1 И 4028 _ 


Let х = +2=0 = y? —4029y? + 4028 = 0 


Therefore, Ха(Хү + хз) = 2 
IT T Jeot4a 4/2014 
7 
1 17 +1 
Let 2" = x given equation is кететін ыы əне O 
x 


" 
Now, consider (x° — x5) = х'°(х— 1) = x *(g" — 1) 
Since, 27 —1 22/9125 +.....4 1 = Total 17 terms 
So, there are 8 such pair like х!“ — x"? and so on 

So, total is 17 x 8 + 1 = 137, 1 is for x? 


1 
As a subset with less than 3 chairs cannot contain 3 adjacent chair, these are only 10 sets of 3 
chairs so that they are all 3 adjacent there are 10 subsets of 4 chairs where all r adjacent and 10 
x 5 = 50, where there are only 3 

If there are 5 chairs, 10 have all 5 adjacent 10 x 4 = 40 have 4 adjacent and 10x °C, =100 have 
3 adjacent with 6 chairs in the subset 

10 have all 6 adjacent, 10 x 3 = 30 have 5 adjacent, 10x “С, = 60 have 4 adjacent 


10x3 


=15 have 2 groups of 3 adjacent chairs and 10х(°С, -3) = 70 have 1 group of 3 


adjacent chairs. All possible subsets with more than 6 chairs have at least 1 group of 3 adjacent. 
So adding all it is total = 581 


7 
First Solution: 


(2-1) =(a,+b,) square the A equality (3 + 4i)" = (а, +b,i) = (a? - b?) + 2a,bji 


1lm(34-4)D' 1 1 7 
So, a,b, = ImG +4)" > уа Dres = —Im a= 
24 7" 2 7" 2 [к=] 16 


Second Solution: 


AM w^ 


n=0 n=0 


V5(cos0+isin®) > 0- tan d 
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шэг (5) .ѕіп2п0 = im»(3 TL LE (e is a Geometric Progression 


n=0 
1 1 1 КЕ ДЕЛ doe 
dm esi a Пена 
2 1-2-өз 2 1- 2 (c0520.. isin20) fv ere эде Ee UIS 


51. 9 

Sol. The given sequence 4, 7, 1, 8, 9, 7, 6, 3, 9, 2, 1,3, 4, 7,1... 
So, after 12" terms the separation of numbers starts and the sum of 12" terms is 
472... +1+3 = 60 


Since, 5, > 10,000 = T =166 and 166 x 12 = 1992 


So, 5992 = 60 x 166 = 9960 = 9960 +4 +7 4 1-8 9 + 7 = 9996 + 6 = 10,000 
zx S4999 > 10,000 


52. 4 
Sol. Let œ = cos a + i sin a ; z = 10(соѕ В + i sin В) 
p T cos(a B) + -E isin(a p)-1.Letx2a- p 
tan0 = m , maximum occurs at cosx = эь sinx = ‚У99 
со5х-10 10 10 
2 tan? 0 = A 
99 
53. 3 
; 1 499 
Sol. Set of these rational numbers in from —— to —— 
999 501 


There аге 499 numbers between 501 and 999 — 249 numbers are divisible by 2 
— 99 numbers are divisible by 5 — 49 numbers are divisible by 10 
So, by inclusion/exclusion. 499 — 249 — 99 + 49 = 200 


54. 7 


2 g 
Sol. (eig te 2-3 NS |н» 2--54 
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Physics PART- А 
SECTION - A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 


out of which ONLY ONE is correct. 


1. Co-ordinates of the centre of mass of a sector of uniform circular y 
disc of radius R and of mass m and subtends an angle Ө, at it's 


centre as shown in figure are 


| 0 
sin —- 1-005-2 Г 
(A) 2R 2 28 2 |o (в) 2R ana aaf 1% me jo 
3 6 3| 9 3 9 =| 

| 2 2 1 

(C) 4R ӘЛ Se 6058: (D) 4R зто, | 1 5259, |» 
|:3 7789. 3 Ө, |3 ө, | 

2. Two blocks A & B of mass 'm' & 2m respectively are joined to 


the ends of an under formed massless spring of spring 
constant ‘k’. They can move on a horizontal smooth surface. 
Initially A & B has velocities 'u' towards left and '2u' towards 
right respectively. Constant forces of magnitudes F and 2 F 
are always acting on A and B respectively in the directions 
shown. The maximum extension in the spring during the 


Е 


motion is 
АЕ — 416F* + 54mu’k 4F + 416F* + 54mu’k 
(A) X max = (B) max = 
3k 3k 
2. 2 S 2 2 
со С АЕ + J16F* – 54mu*k (D) х= 4F – 416F* – 54mu*k 
3k 3k 
3. All spheres are identical of radius R and initially uncharged, S, is closed at t = 0, leaving all other 


switches open. After sufficiently long time S; opened and 5, is closed. The process is 
5.1 is. opened and S, is closed. Net loss of energy of system after t = 


infinite number of spheres, is 


VES 

г 
(А) = ne RV? (B) 2ne,RV 
(C) Su RV” (D) Zero 


done till 
0 if process is done for 
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As shown in figure a conducting rod AB is attached to х 
wooden disc of radius R and disc is in pure rolling with linear 
velocity v, find net emf developed across rod of length rasa х 
function of time. Initial position of rod is shown in figure. 
Magnetic field is B and is directed into the plane. 


(A) 2B0R{ L+sin ы) (B) zero 
(C) = 1+2соз—[ (О) B 1-2sin 1 
2 R 2 R 


A horizontal conducting rod is kept in vertical plane is supported by two non-conducting springs 
as shown. A uniform magnetic field is directed outward rod initially at rest in equilibrium position 
and t=0 it is given velocity vo in downward direction. Which of the following graphs represent 
potential difference across to ends of the rod. 


E K : K Q, 

A 1 M | B 

(А) VaVe B (B) “Ма 
Xf м, 

(С) VxVs (р) МУМ 
fe c 


A non uniform cylinder of mass m, length £ and radius г is having its centre of mass at a distance 
1/4 from the centre and lying on the axis of the cylinder. The cylinder is kept in a liquid of uniform 
density p. The moment of inertia of the rod about the centre of mass is |, The angular acceleration 
of point A relative to point B just after the rod is released from the position shown in figure is 
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A solid cone of uniform density and height 2R and the base 
radius R has a conical portion scooped out from its base with 
the same base radius but height R as shown in the figure. The 
solid cone is floating in a liquid of density r with vertex A 
touching the fluids surface. If atmospheric pressure is Po, the 
force acting on the surface BCD due to liquid is 


3 3 
(A) 2 e (B) NS 1 
p p 
3 3 
(C) mR“pg du ЗР, (D) лВ°рд a ЗР, 
3 Rpg 3 Rpg 


A particle is projected from the surface of the earth (of radius Re 


| СМ 
апа mass M,) with speed equal to R e , at certain angle from 
e 
local horizontal as shown in the figure such that the angle 
subtended by arc between launching & landing site at earth's 


centre is B = 90°. Calculate the maximum separation of the particle from the centre of the earth. 
Consider earth to be uniformly dense and air resistance to be absent. 


(A) Rev2 (B) В.(/2-1) 
(v2 +1) DR (V2 +1) 
e 48 ( ) е (42-1) 


A satellite is moved from one circular orbit around the earth, to another of lesser radius. Which of 

the following statement is true? 

(A) The kinetic energy of satellite increases and the gravitational potential energy of satellite-earth 
system increases; 

(B) The kinetic energy of satellite increases and the gravitational potential energy of satellite-earth 
system decreases; 

(C) The kinetic energy of satellite decreases and the gravitational potential energy of satellite- 
earth system decreases; 

(D) The kinetic energy of satellite decreases and the gravitational potential energy of satellite- 
earth system increases. 


The diagram shows ап equilateral cyclic process on a PV Р 
diagram. The ratio of maximum pressure to minimum pressure 
is 2. The maximum temperature in the process is T;. The work 
done by the two moles of ideal gas in the cyclic process is 
equal to 


272 272 
R?T; кв) P 
A SV? у? 
2-г2 272 
с) 29 25 
V 2 ү 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


5 AITS-FT-I-PCM-JEE(Main)/2023 


The surface temp of a small planet having a circular orbit round the sun with time period T 
assuming sun and the planet to be black bodies. Take radius of sun = R mass of sun = M, 
surface temp of the sun О, 16: 


R R+r 
(A) a В) 2 Oo 

R-r R 
(C) 2 0, (0) (7% 


In a sample of rock, the ratio of 206РЫ to 2380 nuclei is found to be 0.5. The age of the rock is. 
(Assume that all the Pb nuclides in the rock was produced due to the decay of Uranium nuclides 


and T, (U) = 4.5х10° year). 


(A) 2.25 x 10° year (B) 4.5 x 10? In 3 year 
In(3 

(C) 4.5 x 1o 0G) year (D) 2.25 x 10? In 2 year 
In2 2 


A body of mass то is placed оп a smooth horizontal surface. The mass of the body is decreasing 
exponentially with disintegration constant 4. Assuming that the mass is ejected backwards with 
relative velocity u. initially the body was at rest. The velocity of it after time t : 

(A) u Xt (B) че“ 

(C) ие“ (D) none of these 


A point object is moving with a velocity, V, 2 3 4k ; in front of a moving plane mirror 
whose normal is along x-axis. The mirror is moving with a velocity i— Aj+ 3k . The velocity vector 
of the image is given by 

(A) 15j +3k (В) —3j-- 4k 

(C) j+2k (D) 2i--3j— 2k 

Two coherent narrow slits emitting light of wavelength à іп the same phase are placed parallel to 


each other at a small separation of 22. The light is collected on screen which is placed at a 
distance D (>> A) from the slit S; as shown in figure. 


PA 
X 
ль ды Y 
|6- 
2X 
< ———«—pD*  —] 
Screen 


(A) The finite distance x such that the intensity at P is equal to the intensity at O is 43р 


(B) The finite distance x such that the intensity at P is equal to the intensity at O is feo 


(C) There is no point on the screen at which the intensity at P is equal to intensity at O 
(D) The finite distance x such that the intensity at P is equal to the intensity at O is У2р 
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16. 


20. 


Time period of small oscillations of a uniform hemispherical shell of radius R and mass m is 


ИУУУУУУУУУУУУДУУУУУУУУУУУУУУ?» 


(B) 2z,| —— 
g 

(D) 27 У5К 
38 


A siren is placed at a railway platform is emitting sound of frequency 10 KHz. A passenger sitting 
in a moving train A records frequency of 11 kHz, while the train approaches the siren. During his 
return journey in a different train B he records a frequency of 12 KHz while approaching the same 
siren. Ratio of velocity of train B to that of train A is 


242 

A В) = 
(А) 2 (8) 254 
6 11 
С) z р) — 
4 OO’ 


The pressure of an ideal gas varies according to the law P = Py — АУ? where Ро and A are 
positive constants. The highest temperature that can be attained by the gas is 


(A) Po [Po (B) 2Po Ро. 
nR (ЗА nR үЗА 
с) 2% ІР) (р) 29 Ї 
3nR V3A 3nR V A 
An aircraft is flying horizontally with a constant velocity = 200 
m/s, at a height = 1 km above the ground. At the moment shown, 
a bomb is released from the aircraft and the cannon-gun below 
fires a shell with initial speed = 200 m/s, at some angle Ө. For 
what value of ‘6’ will the projectile shell destroy the bomb in mid 
air? 


(A) Ө = 15° (В) 0 = 30° 
(C) 0 = 45° (D) 0 = 60° 


'Q' charge is uniformly distributed over the surface of a right circular cone 
of semi-vertical angle 0 and height h. The cone is uniformly rotated about 
its axis at angular velocity œ. Magnetic moment associated with the cone is 
found to be 


2 2 
(A) а (В) Оон? tan? 0 
Qoh? tan? Ө ОоһіапӨ 
(С) е (D) s 


———sáÁ—ÓÁ——————————Ussss———————  —O—r 
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SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


24. 


25. 


26. 


A thin sheet of metal of uniform thickness is cut into the shape 
bounded by the line x = a and y = + kX^, as shown. 


If the x-coordinate of the centre of mass is T2 then find n. 


In figure there is four way key at the middle. If key is thrown from situation BD to AC, then charge 


flowing through point is qo. Value of 2 ТЭРЭЭР 


3V 


4 uF 


6V 


A fixed container of height ‘H’ with large cross-sectional area ‘A’ is completely filled with water. 
Two small orifices of cross-sectional area ‘a’ are made, one at the bottom and the other on the 
vertical side of the container at a distance H/2 from the top of the container. The time taken by the 


XA ІН 
water level to reach a height of H/2 from the bottom of the container is (v2 - 1) Ч . Find the 
a 
value of X. 


A.wire forming a loop is dipped into soap solution and taken out, so that a film of soap solution is 
formed. A loop of 6.28 ст long thread is gently put on the film is pricked with a needle inside the 
loop. The thread loop takes the shape of a circle. Find the tension in the thread in (10^ М). 
Surface tension of soap solution = 0.03 N/m. 


A solid copper sphere (density p and specific heat C) of radius r at an initial temperature 200 K is 
suspended inside a chamber whose walls are almost at 0 k. the time required for the temperature 
of sphere to drop to 100 K is found to be T x10? sec. The value of xis. 

o 


A ball is projected horizontally from an incline so as to strike a cart cnm m/s 
sliding on the incline. Neglect height of cart and point of projection of ЕК 
6m 


Sliding ona 
frictionless 
incline 


ball above incline. At the instance the ball is thrown, the speed of cart 
is 'v' (in m/s). Find ‘v’ so that the ball strikes the cart. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-I-PCM-JEE(Main)/2023 8 


27. 


28. 


29. 


30. 


If the frequency of k, x — ray emitted from the element with atomic number 31 is f, if the frequency 


of k, X- ray emitted from the element with atomic number 51 is given by 234 then x will be ? 
X 


In the given figure, a ray is incident on the plane mirror 
as shown. The reflected ray strike the screen at Q. the 
mirror now starts, rotating about axis passing through P 
and perpendicular to plane of paper with angular speed 
1/180 rad/second. If the speed of point at which 


| . kn | 
reflected ray strike the screen is —— m/second at time С 
15 incident гау 8 


t = 15 second, find the value of К. 


иәә25 О 


А horizontally oriented copper rod of length / is rotated about a vertical axis passing through its 
1 ix 

middle. Frequency at which the rod ruptures when rotated at 57 А” Breaking or breaking 
л үр 


force of copper takes as с and density of copper p . Find X. 


a 

F F + 
Ёоо 
dx 


In the figure, find the velocity of m, in тө when m; falls by 9m. 
Given m; =m 

mas 20 
(take g = 10 ms?) 
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Chemistry PART- B 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. The conductivity measurement of a coordination compound of Cobalt (ІШ) shows that it 
dissociates into 3 ions in solution. The compound is 
(A) Hexaamminecobalt(llI) chloride (B) Pentaamminesulphatocobalt(IIl) chloride 
(C) Pentaamminechloridocobalt(III) sulphate (D) Pentaamminechloridocobali(III) chloride 


32. Which is the major product obtained by hydrolysis of compound formed by reaction between 
formaldehyde and ethyl magnesium bromide? 
(A) Ethan-1-ol (B) Propan-2-ol 
(C) Propan-1-ol (D) 2-Methyl-propan-2-ol 
33. The total number of isomeric linear dipeptide which can be synthesized from racemic alanine is 
(A) 1 (B) 2 
(C) 3 (D) 4 
34. The charge carried by 1 millimole of M™ ions is 193 coulombs. The value of n is 
(A) 1 (B) 2 
(C) 3 (D) 4 
35. The molecule/molecules that has/have delocalised lone pair(s) of electrons is/are 
KOR 
P OCH; 
M нс” “сн, 
0: 
34 42 
(П) НС CH; 
QCH; 
(Ш) 
(ІМ) CHCH = CHCH;CHs 
(A) І, Папа 1 (В) |, Папа IV 
(С) | and Ill (D) only III 
36. Which one of the following electronic arrangements is absurd? 
(Апе 3, / =1,m=- (B)n23, / =0,m=0 
(C)n=2, 1 = 0, m2-1 (0) п= 2, / = 1, т= 0 
37. In order to. oxidise a mixture one mole of each of FeC;O,, Ғе(С2О4)з, FeSO, and Ғе:(5О4) in 
acidic medium , the number of moles of KMnO, required is - 
(A) 3 (B) 2 
(C) 1 (D) 1.5 
38. Which one of the following is likely to give a precipitate with AgNO; solution ? 
(A) (СНз)зССІ (B) CHCI; 
(C) CH2 = CH - Cl (D) CCl, 
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39. 


40. 


41. 


42. 


43. 


44. 


1 g of non-volatile non-electrolyte solute is dissolved in 100g of two different solvents A and B 
whose ebullioscopic constants are in the ratio of 1 : 5. The ratio of the elevation in their boiling 


points, is: 
(A) 5 : 1 (B) 10 : 1 
(С) 1:5 (D) 1 : 0.2 


Among the following, the INCORRECT statement about colloids is : 

(A) They can scatter light. 

(B) They are large molecules and have high molar mass. 

(C) The range of diameters of colloidal particles is between 1 and 1000 nm. 

(D) The osmotic pressure of a colloidal solution is of higher order than the true solution for same 
weight of solute per litre solution. 


The radius of the largest sphere which fits properly at the centre of the edge of body centred 
cubic unit cell is : 
(Edge length is represented by 'a) :- 


(A) 0.134 a (B) 0.027 a 
(C) 0.067 a (D) 0.047 a 
The major product of the following reaction is: 
O 
OEt 
i) м/н, 
cane: ? 
CN 
H 


(A) 


(B) Sy 
"USO 
CHO 
А он 


NH3 


Three complexes, |(СоС1(МН5)4 (I), 

[Co(NH3)sH2O]3+ (1) and [Co(NHs)g]^* (II) 

absorb light in the visible region. The correct order of the wavelength of light absorbed by them is: 
(A) (1) > (1) > (1) (В) (I) > (I) > (11) 

(С) (1) > (1) > (II) (D) (ІШ) > (11) > (1) 


The major product of the following reaction is : 


HO 
ә ~ is 
(A) СІ 
- “ОН: 


(B) HO 
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45. 


46. 


47. 


48. 


49. 


50. 
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Cl 


The primary pollutant that leads to photochemical smog is : 


(A) Sulphur dioxide (B) Acrolein 

(C) Ozone (D) Nitrogen oxides 
NaH is an example of : 

(A) Electron-rich hydride (B) Molecular hydride 
(C) Saline hydride (D) Metallic hydride 


For the reaction of Hz with lə, the rate constant is 2.5 х 10 ^dm? mod 5! at 327°C апа 1.0 dm? 
mol! s” at 527°C. The activation energy for the reaction, in kJ тог" i 

(В = 8.314 J K” тог") 

(A) 72 (B) 166 

(C) 150 (D) 59 


Which of the following order is incorrect : 

(A) lonic character — MCI > МС! > MCI; 

(В) Polarizability — F < СГ < Br «I 

(C) Polarising power- Ма” < K* < Mg*? < AI? 
(D) Polarising power — Li* < Be** < B? 


G)Li д. (СН оСНСНуВг 


(ii) Cul XB 


(C H3);CHBr 


32 CHCH2CHs 
)»2СНСН(СНэ)» 
:“СНСН:СН(СНь) 
Нэ)2СНСН:СН,СН(СНэ) 


1 2 
2-22 


Calculate the potential of an indicator electrode versus the standard hydrogen electrode, which 
originally contained 0.1 M MnO; and 1.72 M H* and which was treated with Ғе?” necessary to 
reduce 90% of KMnO; to Mn? 


po =1.51V 
Ма0Д/Ма2% 
(А) 1.4V (B) 1.5 V 
(C) 1.6 V (D) 1.3 V 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


An adiabatic container fitted with a movable adiabatic piston (operating at 1 atm) is filled with 2 
litre of 2M НО (ад) solution at 300 K. If Н.О, dissociates following first order decay with a half 
life of 10min then value of [Magnitude of change in internal energy (in cal) + 100] in first 20 min 
will be 
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52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


Number of compounds which are planar ? 
ХеР›, CIF3, НгО, [XeFs] , l3, BCla, XeF4, SF4, PCls, SFe, ЇЕ», 


In how many reactions the 1st reaction is faster than 2nd reaction? 
© Ө 
pe =. бн cog, e 
(1) (2) 
(Q) (Alkene) (D (2) Alkene 
i (CH3)3CBr/A па (CH3)2 CHCH3Br/A 2 


(В) (D | Q) 
< aqueous acetone} ------т» 
[^^ B: [ls 
1 
PX (2) 
(S) HI OH lucas reagent 


The number of stereoisomers of the product obtained in the following reaction is : 
РҺ-СН-СН-О- ли 


н? 
| HN - NH = ---» 
Ме 
е 
( 


(%) ам 


Na2SO;, NaCl, NazC20.4, Ма-НРО,, Na;CrO4, Мамо», СН:СООМа аге separately treated with 
AgNO solution. In how many cases white ppt. is/are obtained? 


A sample consisting of choclate-brown powder of PbO; is allowed to react with excess of КІ and 
iodine liberated is reacted with МЫНА in another container. The volume of gas liberated from this 
second container at STP was measured out to be 1.12 litre. Find out volume of decimolar NaOH 
(in litre) required to dissolve PbO; completely. (Assume all reactions are 100% complete) 


The ionization energy of the Ве?” ion with the electron in its ground state is 2.10x10^ kJ/mol. Find 
the value of A. 


By how many times the absolute temperature of a gas when Ums of a gas in a container of fixed 
volume is increased from 5 x 104 cm/sec to 10 x 10° cm/sec 


A sample of Hl(g) is placed in flask at a pressure of 0.2 atm. At equilibrium, the partial pressure 
of Hl(g) is 0.04 atm. What is Kp for the given equilibrium ? 2HI(g) <> H»(g) + 12(9) 


In 100 ті sample of hard water, 100 ml of (N/50) NaCO; was added and the mixture was boiled 
and filtered. The filtrate was neutralized with 60 ml of (N/50) НСІ. Calculate the permanent 
hardness of water (in ppm). 

(sp. gr. of hard water = 1). 
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Mathematics РАВТ-С 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


A triangle is formed by the lines whose combined equation is given by 

(x+y -4)(xy-2x-y+2)=0 The equation of its circumcircle is 

(A) х? +y? -5x-3y * 8-0 (В) x? +y? -3x-5y+8=0 
(C) x? +y? -3x-5y-8=0 (D) None of these 


Two circles, each of radius 5, have a common tangent at (1,1) whose equation is Зх + 4y – 7 = 0. 
Then their centres are 

(A) (4, -5), (-2, 3) (B) (4, -3), (-2, 5) 

(C) (4, 5), (-2, -3) (D) None of these 


If p and q be the longest distance and the shortest distance respectively of the point (-7, 2) from 
any point (о, В) on the curve whose equation is x? + y? - 10x - 14y —51=0,then G.M. of p and 
qis equal to 

(А) 2.41 (В) 5/5 

(С) 13 (D) None of these 


Through the point (13, 31) a straight line is drawn to meet the axes of X and Y at Q and S 
respectively. If the rectangle OQRS is completed, the co-ordinates of R satisfy the equation. 


(үзг? 24 E A 
х у x у 
13 31 31 13 
)-2-1:1 (2-3. 
х у х у 


The normal.chord of parabola, which sub-stends right angle at vertex is inclined at an angle a to 
the axis of parabola. Find the value of a ? 


(A) tan” = (B) tan" (v7) 


(C) (D) tan" (/2) 


ola 


A ray of light travelling along the line y = k from the positive direction of x-axis strikes a concave 
mirror, whose intersection with xy plane is parabola у? = 4ax. Find the equation of line along 
which the reflected ray will travel. Assume ‘a’ and ‘K’ are positive. 

(А) (k? — 4a?) y = 4ак(х-а) (В) (k? — 4a? )у = 4ак(х+а) 

(С) х-а (D) x =2a 


TP and TQ are tangents drawn to a parabola from the point T and P;, Р, and Ps are the lengths 
of perpendicular from P, T and Q respectively on any tangent to the curve. Then 


(A) P4, Р, Ps are in А.Р (B) P4, P2, Ps are in С.Р 
(C) P4, P2, Ps are in Н.Р (D) LR) (4a is latus rectum) 
Р, Р, P, 
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x? 2 


68. Any point P on the ellipse - + pos = 1 is joined to its centre O. The locus of mid-point of OP is 
2 2 2 2 
y 1 x y 1 
A) —-—-— В) ------ 
( ) 22 b? 2 ( ) а? b? 4 
2 2 2 2 
y а b 
69. If the normal at any point P on an ellipse of eccentricity ‘e’ meets the major axis and minor axis at 
T and G respectively, then PT : PG is equal to 
(А) e (B)1:e 
(C) (1-е?) : 1 (D) (1 -e:e 
| 4 C ] EE 
70. For a certain value of c, lim (х5 +7х +2), -х| is finite & non zero. The value of с and the 
X—-—o0 
value of the limit is 
(A) 1/5, 7/5 (B) 0, 1 
(C) 1, 7/5 (D) none of these 
71. If [0 - 2x? +5)езхах = e?* (Ax? + Bx? + Cx + О) then the statement which is incorrect is 
(A) C + 30 = 5 (В) А + В + 2/3 = 0 
(C) 3C + 2В = 0 (D)A+B+C=0 
1/2 л/2 л/2 
72. | Leth = pe" sin(x)dx; 12 = fe e% dx: „= [e (1+x)dx 
0 
and шиш the statements 
I Hh«l ШІ L«l, WM ll. 
Which of the following is(are) true? 
(A) | only (B) Н only 
(C) Neither | nor 1 nor Ill (D) Both | and II 
73. If the function f(x) = 2 tan x + (2a + 1)In |sec x| + (a —2)x is increasing in (o. z) then range of ‘a’ 
equal to 
(C) [0, 3] (D) (0, oo) 
29 2 
74. Тһе maximum value of sec” un) is: 
2(x? +2) 
5n 5n 
A) — B) — 
(A) с (В) 15 
7m 2n 
e D) 4 
(C) D (D) 3 
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75. 


76. 


77. 


78. 


79. 


80. 
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Suppose р, q, r = 0 and system of equations 
(pt+a)x+by+cz=0 
ax+(q+b)y+cz=0 


ax +by+(r+c)z=0 
has a non-trivial solution, then value of Е + p + Z is 
р qr 


(A) -1 (B) 0 
(C) 1 (D) 2 


If the system of equations ax + hy + g = 0, hx + by + f = 0 and аж + 2hxy + Бу? + 29x « 2y + с+ t 
= 0 has a unique solution, then 
(A) 1-1 (В) t=0 
= 2 2 2 
(c) .-226+2/9ћ-а/ bg“ -chi t 2 
h* -ab h? - ab 


Let p and q be the position vectors of P and Q respectively, with respect to O and 
Їр |- p. |d|-q. The points R and S divide PQ internally and externally in the ratio 2 : 3 
respectively. If OR and OS are perpendicular, then 


(A) 9р? = 4q° (B) 4p? = 9q° 
(C) 9p = 4q (D) 4p = 9q 


If d 2X (axb)-- u(bxc)- y(cxa) and [a,b,c] - 1 

Then А+ р+ y is equal to 

(A) d.(a+b+c) (B a+b+c 
(C) 1 (D) none of these 


2 


Area of the region bounded by the curve y = 19 and y = вес” [- sir? x] (where [.] denotes 


the greatest integer function) is 
1 
(A) (4-5 (В) 8(4- 7)? 


(C) E-n (D) 204-1)" 


A contest consists of predicting the results (win, draw or defeat) of 10 football matches. The 
probability that one entry contains at least 5 correct answers is 


12585 12385 
(A) gio (B) gio 
(C) M (D) none of these 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-I-PCM-JEE(Main)/2023 16 


SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


If sinx + cosx + tanx + cot x + secx + cosecx = 7 and ѕіп2х = а – b JT. where a, b are rational , 
a+b 
10 


then is 


If tanx — їап2х = 1, then the value of tan^x — 2tan?x — tan?x + 2tanx + 1 is 


2 2 
The hyperbola шил 
a b 


44 
5 -1 passes through (4, 2) and length of latus rectum is 3° the angle 


between asymptotes is 0 then $6 is 
T 


Co-ordinates of points common to hyperbola 25x? — 9y* = 225 and 25x + 12у = 45 is (хі, yi) then 
3(х +у,)| is 


For x satisfying logis (68-36) > — 2, x e(—, а] [log, с, œ) then a + b + c is 


S.D of a data is 6. When each observation is increased by 1, then the S.D of new data is 


1 л/2 
Letu= [29D ax and v = | In(sin2x) dx then 4u + v = 
x? +1 
0 0 


Let f(x) = Max. (cos x, x, 2x —1) where x > 0. Then number of points of non-differentiability of f(x), 
is equal to 


If a; is the value of a for which function f(x) = x? ыг has a local minimum at x = 2 and ap is the 
x 


value of a for which f(x) has a point of inflection at x = 1, then БЕЗ is equal to 


If n positive integers are taken at random and multiplied together, then the probability that the last 


n n 


digit of the product is 2, 4, 6 or 8 is а = then a+ b + cis equal to 
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Physics PART -A 
SECTION - A 
1. B 
sin 20 
Sol. Centre of mass will be on angle bisector and distance is ZR б 2 
“0 
2 
sin © 
x-coordinate = 2 R 2 cos 9, 
NEAR 2 
2 
sin 
y-coordinate = = В 2 sin 9, 
з 90, 2 
2 
2. B 
F/3 2F/3 
Sol. In frame of centre of mass > а„ = BER AT b SE 
™ 3m p Т k 2m 


2Е 
Work energy theorem in centre of mass frame > 


4F 4F 1 1 1 
gt gy X7 SK +х,)? -2т(2) са Qm) 
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з B 
Q1 1 
АС тес or. 
ui ЯС 2) 
2 
аң, = S 55:50) 
2 (2С 3С 


2С 2С 2 
= 2ng НУ? 

4. D 
Sol. Add linear and Angular 

EMF Bol“ _ BvR 

2 2 

BvRsin ot = B 
5. A 
Sol. Velocity will be sinusoidal function of time. 
6. B 
Sol. Torque about CM; Fb 

7 
Fb 4 
x пг2/29р g 
4l 
7 В 
Sol.  Upthrust on the complete solid сопе = B = = (2А)А?ро 
2nR*pg 
pe Ев, ^ Csurface 7 3 
2 
E МА. [ + pg(2R) |aR* - 37R pg ЕЯ (1) 


For remaining сопе 
Fo - Б.Ғ. +F} 


T T 4 
= Бы x 2R – ul pg +P, (nR? )+ 21829 


л ЗР, 
F, = =В?ро| 5 + —9- 
=з 2 d 
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8. 
Sol. 


10. 
Sol. 


11. 
Sol. 
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C 
Let length of semi major axis is a and eccentricity is e. 


2 
GMm 1 | xe __GM,m 


=> а= А 
R 2 R 2a 


As the separation between ends of semi minor axis and focus is equal to length of semi major 
axis we can say that launching and landing sites are ends of semi minor axis. 
= Re cos45° = ae > e = 1/N2 

(v2 +1) 


J2 


e e 


Then maximum separation will be a+ ae = Б, 


B 

In the circular motion around the Earth, the centripetal force on the satellite is a gravitational 
force. Therefore, v? = GM /R, where M is the mass of the Earth, R is the radius of the orbit of 
satellite and G is the universal gravitational constant. Therefore, the kinetic energy increases with 
the decrease in the radius of the orbit. The gravitational potential energy is negative and 
decreases with the decrease in radius. 


A 
In equilateral DABC given that P4 = 2 Pc = Р: 
P,/2 
tan 60° = 2/2. 
ЕЗ7 
Py 
уу-у=——= 
1 2/3 
1 Р, "es 
Work done = area of triangle = —2x(v, - v)x 
2 2 448 


By ideal gas equation 


руу = ПАТ, 
nRT, 
Py = V, 


(nRT)? n?R?T? 
w= Е 
443v? 443v? 


М = 2 moles 


3-2 

Work done = В ШЕ 
Javi 

A 

For circular orbit, 

GMm 


=mw’r (г = radius of planet's orbit) 


r? 


Wwe GM -(5) ó «(ur 


гЗ Т An? 


Energy radiated by the sun per second = ѕ(4рВ?)ао“ 


R2 
Energy received by the planet persecond = 5(4рВ2а44 E 3 
nr 


In thermal equilibrium 
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o.(4nR? 00 pud = с.(4рВё 04 


Energy received 


bores Energy radiated 
pens by planet 
R 
Ө= Ө 
12%) 
12. C 
Sol. Let N, be initial number of active nuclides of 235) 
N(Pb N, -N e™ 1 
Given | 21 > —° = Ж. => e*-l=— 
N(U) 2 Ме 2 2 
3 
T, , In(1.5) қ; 
= cocum L4 5x10? жс year 
In2 In2 
13. A 
So. т= тое“ 


Thrust force on the body is 


| ат ЕЗ 
Е = 0, | -—— |= т — 
аї аї 


14. В 
Sol. Along common normal у = — 2i 
v,=v,,—v.,=0 along C.N. 
а uad : 
Hence (В) is correct 


15. A 
So. S,P—S.P=2Acos@=A, .. cos0='%=> tan 0 = x/D > x =D tan60? 


xs D4$ 


16. A 


R 
Sol. Kc 


2 
Using parallel axis theorem 


” 2 ayi 
I, =la + mr’ twice 


17. A 
ѕо. 7“ 
12-10 ЕУ» 
V 


Solve for ratio 
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18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 
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С 
PV = nRT 
Р = Po- AV? 


> (Ру – АМҮ = nRT 


sv) 
> p,-3AV?- nR “9 


aT. 0 
For max dV 
vs [Pe = 
> ЗА 2.Р-Р,-А|/20 
ЗА 
2Р, ЇР, 
=> T 3nR\3A 
PV =nRT 
ору 28, ЇР, 
nR 3nRV3A 
р 
v, = 2001 


у = | -200 cos0i+200 sin ] 


v, =(200 +200 сов0)1-200 sind | 
4 
+200 sin0 = — 
43 
(200 + 200 cos0) 


С 


du=[dq | 


SECTION - B 

9 

[dmxx Jp (ox 2kx?) dx x x 3 9 
Хат то 2 "ААГ" 

[dm сх ka? 

3 

6 
Q, =C(e, +€,)x2 
Q, = 72uF 
Q, 72 
калса баб 
12718775 
2 
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24. 3 


Sol. For a small arc subtending angle 40 at the centre the inward force due to tension in thread is 
balanced by outward force due to surface tension 


2T sin 2) -58В40 


= Td0 = 5840 
T=SR 


25. 7 
Sol. ач = me( 5) 


(fre 

E 1 1 
Зс x 4nr? E е 
_ 7 Үрс 


= Fy 10°75 sec. 
72 с 


26. 4 
Sol. т- soc 
gcos 37° 2 


2 


2 
Vo cos 37° x 2*59 sin 97512) =6+Ух3 +208 972) 
V=4 


27 9 
Sol. Xf - a(Z- 1) 
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28. 


Sol. 


29 


Sol А 


30 


Sol. 


2 

When incident ray is fixed the angular velocity of reflected 
ray becomes twice in the same sense as that of reflected 
ray. After t = 15 sec, the mirror rotates 15° then reflected 
ray rotates 30° in the same sense. 


In AABC, cos60° = z 


Where о =- tad/sec.r =6m 
180 


Then, there are two components of velocity of spot on the 
screen. 
(a) radial component which increase the length of r i.e., 
V, sin 60° = ыг 

dt 
(b) perpendicular component 


V, cos 60? к Тел е ШЫ 
2 180 15 


8 
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normal, PEDE 
Plane и 
mirror 184 30? 


incident ray д À 


ueeJl0s Ө 


The stresses are zero at the free end and maximum at the axis. Therefore, the rod will ruptures at 


the middle. 


Let us consider the element of rod at a distance x from the axis, the mass of element 


dm = pAdx 
Applying Newton’s second law, 
F -(F +dF) =(pAdx)a°x 
Where o is the rotation speed. 
Хх 
Е- |Е- paw +С 
Rupture of rod will occur when f =o 


2p? 


8 
8с 1 |86 
-> 05 = п=—— -- 
pl 2л үр! 
4 


Applying work energy theorem 
К, К = М 


сту? + 5m,(4v) 


-m;gxy - um;g(4y) 
v= 4 m/s. 
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Chemistry PART- B 
SECTION – A 

31. D 

Sol. Pentaammine chloride cobalt (Ш) chloride 


[Co(NH3)&CI]CI? [Co(NH3)5CT T? + 2CI^ 
Gives 3 ions in aqueous solution. 


32. C 
Sol. q 
C I2C2Hs5MgBr " С,.Нь--СН-ОН 
u^ “н 
33. D 
Sol. - ЭЭР 1 X 
2 NH, e 
>» — K^ “чин” “соон 
R+S 
34. B 
Sol. Charge on 1 milimole М" ions = 193 cb 
_ nx 96500 
1000 
_ 193 x 1000 _ 
96500 
35 D 


Sol. In oq the lone pair of oxygen 


get delocalised on the x bond located on the next carbon. 


36. C 
Sol. Quantum number set п = 2, / = 0, m =—1 itis not possible (not valid). 
37 B 


Sol. neq. KMnO4 
= neq.[FeC20, + Fe»(C204)s T Ғе5О4 
ornx5=1x3+1x64+1x1 
1-2 


38. А 
Sol. CH; 


CH; - Ç- Cl+AgNO; > (CH;)C®° + AgCK(s) 
White ppt 
СН; 


Reason : Due to most stable carbocation formation tert-butyl chloride given the ppt immediately. 
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39. 
Sol. 


40. 
Sol. 


41. 


Sol. 


42. 


Sol. 


43 


Sol 1 
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C 

ATb = Kb x m 
АТЬ (д) Кь() 
—————=———— as T. = Mg 
АТ, (в) Kb) 
AT, (A) _ 1 

D 

Colligative properties of colloidal solution are smaller than true solution. 

C 

а=2(К+г) 

8 -Ra 

2 

eR, 

а/3 -4В..(2) 


Using (1) & (2) 
a _ay3 _ 


2.4 | 7 


г = 0.067 а 
В 
Д C-0 
- — OEt 
ОЕ Н/М 
CN CH NH) 
DIBAL-H | о 
С-Н 


(52%) 


В 


A complex having strong field ligand has tendency to absorb light of highest energy. Among the 
three complexes [Co(NH,),]*° will absorb radiation of highest energy and least wavelength. 


|Со(МН,)-Н,ОР" has field weaker than the above compound and therefore absorb radiation of 


lesser energy and more wavelength. 
[CoCl(NH,),]?* has the weakest field and therefore will absorb light of least energy and highest 


wavelength. 


Strength of ligand NH, > H,O > Cl. 
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44. B 

Sol. Reagent based 

45. D 

Sol. Nitrogen oxides and hydrocarbons (unburnt fuel) are primary pollutant that leads to 


photochemical smog. 


46. C 
Sol. NaH is an example of ionic hydride which is also known as saline hydride. 
47 B 


Sol.  H,(g) + (0) > 2HI (9) 
Apply Arrhenius equation 


K E 1 1 
2-8 | ) 


Ку 2.303R\600 800 
1 E, | 200 ) 
log = 
25х1074 2.303 x 8.31\ 600 x 800 


Еа = 166 kJ/mol 


48. C 
Sol. Polarisation power œ + ve charge 
ос 1/ Size of ion 


49. C 
(i) Li | 
Sol. (CH3),CHBr Cub [((CH3)5 CH]; CuLi 
(CH) CHCH2Br ‚ (CH,),CH-CH,-CH(CH3), 

50. B 
Sol. MnO, + Fe?* + 8H* ^ Mn% + Fe% 

0.1M 1.72M 

0.01 M 1.0M 0.09 M 

Ep? 0 


>Е 
RP(MnOg/Mn?*) | RP(H*/H5) 


Permangnate electrode behave as cathode 
E*cel| = 1.51 V 


Using Nernsts equation : (n = 5) 
MnO; [H* P 
po 4 т, жататы 
MnOq/Mn7* 5 [Mn?*] 


= 1.51 —0.011 = 1.499 41.5У 
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SECTION - B 


51. 9 
Sol. Initial moles of H,O, =2x2=4 


Moles of H,O, left after 20 min. 
1 
=4x — = 1 (2 half lives) 
22 
Moles of H,O, decomposed 20 min. 
=4-1=3 


1 
H,O, э H,O + 2 O, 
Moles of O, formed during 20 min. = 3/2 


34RxT 


Volume change = 
P 


q=0; AU=W 
W= -Pext (У,- У,) = Pext AV 


3 
vou eed cunt 


52. 7 
Sol. (i) Planar molecules : 
XeF,, CIF, H,O, [XeF 121. BCI,, XeF,. 
(ii) SF, - See- Saw shape 
PCI, — Trigonal bipyramidal 
SF, - Square bipyramidal 
IF; — Pentagonal bipyramidal 


53. 3 


(е) © 
So.  (P)« Жэ CH, CH, -Br ян =» 


In reaction 2nd Nucleophile is stronger. 


(Q) (Alkene) < (CH3)3GBr/A 


(2) 
(CH3)2 CHCH9Br/A 
In reaction 1st 3° alkyl halide 
1>2 
(R) In reaction 1st stable carbocation is formed 


Ф 
Сн, 


> (Alkene) 


(Cyclopropyl methyl С?) 
1>2 
(S) In reaction 1st reagent in HI. 
HI is more ionised, gives sufficient concentration of Н? ion and 1+ is a good Nucleophile also. 
> 2 
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54. 


Sol. 


55. 


Sol. 


56. 


Sol. 


57 


Sol. 


4 


The product is 
Ph 


рь-СН-сн-м-нн-|-8 


Ме Ме 
| = (+, +) (E) 
Il = (+, +) (Z) 
ІІ = (—, +) (E) 
IV = (-, +) (2 


5 
ма,50, —“28°3 5 Ag,SO, «white ppt. 


мас! —28NO3 , досі white ppt. 


Ма,С,О, —2#`93_› Ag,C,O, «-white ppt. 


Ма,НРО, —“£X°3 , доро, < yellow ppt. 


Na,CrO, шан, Ag,CrO, «-red ppt. 


Мамо, —2553 , AgNO, «-white ppt. 


CH,COONa —“£8°3_, CH,COOAg «white ppt. 


2 
PbO, -4К1--4 РЫ, + I, F 2К-0 


МӘН, + 21, ----> М» +4HI 
1412 

moles of No liberated = —— = 5 x10 2 mole 
22.4 


1 


sol mole of l5 reacted -5x107? x 2 = 1071 mole 


PbO, 4-2H50 ——» Pb(OH), 


Pb(OH), + 2NaOH ——> Na5[Pb(OH)g] 
Na5PbO» mole of NaOH required = 1071x 2 


ағы 
10 


2277 2000 mili litre = 2 litre 
10? 


4 
The Be** ion has one electron in the 1s orbital (n = 1) in its ground state. Since beryllium has four 
protons in its nucleus (Z - 4), the energy of the electron in the 1s orbital of Be?* can be 
calculated. 
(72 
Е 27022) (1310) kJ / mole 
n 
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42 
Е Kr (1310) kJ / mole 


= 2.10 x 104 kJ/mol 


58. 4 
Sol. Ums at temp T4 = SEE 
M 
Urmg at temp To = 2 
M 


Од at temp.T, |Т; 
О at temp. Tj Ti 


10x10* |Т, Т, 4 
or 4 = Or |-<--- 
5x10 Ti T 1 


Temperature is to be increased 4 times. 


59. 4 
Sol. We can write, 2Hl(g) = Ho(g) 41200) 
Initial pressure: 0.2atm 0 0 


Equilibrium partial pressure : 
(0.2—0.04) (0.2-0.04) 


0.04 atm 
2 2 
= 0.08 = 0.08 
Then, Kp = [H5] [ә - 0.08 х Li ар 
[HI] (0.04) 
60 400 


Sol. Equivalents of МаоСОз used 
сы 
= (100 —60) x 107° x — 
50 


Equivalent of МаоСОз used = equivalent of Ca?* or Mg?* present in 100 ml of hard water 


= equivalent of Са2+ or Mg?* 
present in 100 ml of hard water. 
40x10? x10x1x50 


The amount of СаСОз in 103 g of hard water = 50 = 400 x 1079 g 


The amount of СаСОз in 106 g of hard water 
- 400 g. 
Permanent hardness of water = 400 ppm. 
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Mathematics PART- C 
SECTION – A 

61. B 

So. (х+у-4)(ху-2х-у+2)=0 


62. 
Sol. 


63. 
Sol. 


=> (x«y-4)(x-1)(y-2)-0 
г. sides of the triangle are х-у-4-0,Х-1у-2 
<. triangle is right angled at (1, 2). 

GA) 3 ч ) 


х+у-4=0 


(1,2)А B(2,2) 
Hypotenuse is x + y = 4, whose ends are (1, 3), (2, 2). 


| : el 213) 3 3 
г. circumcentre Is 2^ е. | =, |. 
1 


2 


2 


circumradius = 570 -2y 4 (3-2) - 


2 2 
-. circumcircle is E 2) (v 3 
2 2 
5 


+ 
9 2 1 
+ 
4 4 2 
> х? ку? -3x-5y+8=0 


> 
2 


=> x? +y?-3x-5y+ - 0 


C 
Clearly (c) is the right choice. 
г. length of the 1 from (4, 5) upon Зх + 4y -7 = 0 is 


UT E, 25 , 
49416 5 


Also for (-2, -3). 


A 
The centre C of the circle is (5, 7) 


and radius = 4/52 +7? +51 = 545 


PC = (5+7) «(7-2) =13 


- РА = 13 - 5N5 

апа РВ = 13 + 5/5 

zD , É 
A 
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64 


Sol. 


65. 


Sol. 


66. 


Sol. 


67. 


Sol. 
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p=13+5V5 
q-13-545 
G.M. of p,q = ypq = 4169 —125 = 4/44 = 2411. 


A 
Equation of any line through the given pt. (13, 31) is у– 31 = m (x— 13). 


31 
It meets the x — axis at Q 13 - 2L o) and y — axis at S (0, 31 — 13m) 
m 


. the co — ordinates of R аге (h, k), where h = 13 — SL =31-3m 
m 


2. (h- 13)(к– 31) = 31x13 


өз 221172: S Sr La 
h k 
HenceR satisfies 13 + 31-1. 
x 
D 
P(t 
ЛЕЕ slope of OP=2=M (ty) 
t t, 
slope of OQ- À-N 
p “ий 0 

2 2 
I | : 
БОР (t; 
So, 4- +V2 
A 


2 
The line y = k intersects parabola у? = 4ax at point (E. | 


Slope of normal at P is m = — 
2a 


Slope of incident ray. is О. 
At slope of reflected ray is m, 


-k 
ғ 
к. ай Эс 


2а ( < 
15т,|--- 
2а 


Equation of reflected ray is (к? — 4a^)y = 4ak(x — a). 
B 


Pt) Оф) T(atita, a(t + tə) 
Let equation of tangent be x = 0 

Hence 

P, =at? P, =att, P, - at 

PP, =Р;. 
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68. 


Sol. 


69 


Sol. 


70. 


Sol. 


71. 


Sol. 


72. 


Sol. 


73 


Sol. 


B 


2 
2h =acos@ => cos? 0 = (2) 
а 


2 

2k = bsino > АНЫ 
4h 4k? 
a ps 
x y^. 1 
a b 4 
C 


A normal at P(a cos 0, b sin 0) is 
a x sec — by cosec 0 = а? – p? 


2 R2 
13 Б с050, o) 
a 


2 
PT? = Б a sin? 0 +b? cos? 0) 


a? 


2 
PG? = 5 (a? sin? 0 +b? cos? 0) 


16 


O(0, 0) 


2 


b* 2 
PT :PG=—, =1-e 
a 
A 
с 
Lim 5 [14 i 23 Е | = Lim ka 
х-›— о X X Х-»- 00 
This will be of the form оо х 0 only if 
5:-1-0 c= 1/5 substituting С-1/5,| becomes 
Hence /= МОО 1) илеге X= + 
x>-0 X 
= lim ШЕРІ lim (7,2 1 
Х->-о 5 x> X x? 
Hence Со and ЕМ 
5 5 
C 
[Hint A = —, B = -1, С 2р 21 
3 9 
D 


[Sol. since O«sinx «1 and 1-х>1 in (0, 7/2) 


hence l3 »lo»H 
> A and B are correct => 


D 


(D)] 


Let f(x) = 2 tan x + (2a + 1) In |sec x| + (a — 2)x 


=> f'(x) = 2 ѕес?х + (2а + 1) tan x + (a- 2) = 2 tan? x + (2a+1)tanx+a 


P(acos0, b sin Ө) 
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74. 


Sol. 


75 


Sol. 


76. 


Sol. 


77. 


Sol. 
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For f(x) to be increasing, Р(х) 2 0 Vx є (o. z) 
> 2tan? x+(2a+Dtanx+a2 Ovx |0, z) 


> (1+ 2tan x)(tan x + a) > ovxe(0, z) 
Hence a > 0. Ans 


D 
7-50 +з 


Find maximum of | 
2(х? +2) 


А 
Since given system of equation has a non - trivial solution. 


р-а b с 
a q-«b с |-0 
а b rte 


Operate В, – R2 апа В-- Вз, ме get |0 0 -г|-0 
a b г+с 


x -q 0 
= ef eal -0 = р(аг + qc * br) - a(qr) - 0 
b r+c а -r 
->14-4-4-- шил». 
q р р q т 
C 
Clearly ab — h? #0 ['- first two equations аге solvable for х, y] 


Third equation.can be written as 
х(ах+ hy«g) + y(hx bye f) - дх+ їу+с+і= 0 
Since any solution of first two must be sol. of the third equation. 
2. given system of equations can be written as 
ax4 hy+g=0 
hx + by+f=0 
ox+fy+c+t=0 
Since the above system of equations are consistent 


ah .g ah g| ja h О 
И b f |-0 —h b /+\һ b 0-0 
g f c+t g f c| g f t 


= (abc + 2fgh - af? - bg? - ch?) « t(ab -h*) - O 


J af? ha? Ар? 
— p- abe * 2 fgh af“ – bg“ -ch 


(h? - ab) 
A 
OR = 2q+3p 24-3р 
2-3 5 
о5-24-3Р 24-3р 
2-3 -1 
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Since OR L OS ..OR.OS = 0 
.24%3р 24-3р р 


5 -1 
-12 -12 
ай 29р -0 Aq? 9p! =0 9p? - Aq? 
78. A 
Sol. Now а. (a+b+c)=d.a+d.b+d.c 
=u(bxc.a)+y(cxa.b)+A(axb.c) 
=А+и+ү [- (a,b,c) 2 1] 


Hence A4 yu £v = d. (a- b«c) 


79. C 

Sol. 0 < sin? x <1 [- sin? x] =0 or -1 
But sec” (0) is not defined 
= y = sec" [-sin*x] = sec! (-1) = л 


_y2 
&olviig wih ys 18 7X 46-52. 4а 
X-t244-m 
244-n 2 
Required area = [ Е = -4р - E л 
des 9 3 
80. A 
Sol. The total no. of ways of predicting the result is 319 The no. of ways in which exactly K results are 


correct is "^C... 99-5 


г. the no. of favourable ways is 
C. 25 4 °C, 24 ОСГ 2 6.2.76, = 12585. 


Hence reqd . prob. = E: 5 
SECTION - B 
81. 3 
Sol. sinx + cosx + tanx + cotx + secx + cosecx = 7 
1 sin X + COS x 
= (sinx + cose + | : М - ) т 
sin X COS X SIN X. COS X 
2 2 
=> (sinx + cosx) | 1+ — -|7-- 
sin 2x sin 2x 


4 4 
pup =49+——; 2 
sinf 2x біп 2х sin^2x  sin2x 
=> sin?2x — 44 біп 2х + 36 sin2x = 0 
= sin2x 222—847. 


= (1 + sin2x) í + (squaring both sides) 
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82. 


Sol. 


83. 


Sol. 


84. 


Sol. 


85. 


Sol. 


86. 


Sol. 


87. 


Sol. 


88. 


Sol. 


89. 


Sol. 


19 AITS-FT-I-PCM(Sol.)-JEE(Main)/2023 


4 
tan^x — 2 tan? x — tan?x + 2tanx + 1 

tan^x + tan?x — 2tan?x + 2tan x — 2tan?x + 1 
= (tan? — tanx)? + 2(tan x — їап2х) + 1= 4. 


2 


222 2b? 


Use angle between asymptotes as 0 = tan" z & Latusrectum = Еи 


5 
It is point of contact of tangent 


11 
x е(-о, 0] U[log, 5, о) 


6 
S.D (and variance) of a data is not changed when each observation is increased (or decreased) 
by the same constant. 


0 
1 
[u = ox put x =tano 
0 
т/4 т/4 
- Пна-чапох-- Шалы ШІ 2 0 = 22-0 
B 0 1-1ап0 0 1-1ап0 4 
и= Тіп2 = 4й- 1027 ....(1) 
8 2 
л/2 
Again v = | In(sin2x)dx — (put 2x =t); hiv [ап - | 
0 
т 
v=-—In2 (2 
E (2) 


(1)+(2) => 4u+v=0 => (С)] 


2 
Using Graph number of points of non differentiability = 2 Ans. 
5 
a 
Р(х) = 2x – — 
(x) > 


f'(2)=4 2-0 =а-16= а =16 
2а 


Also, f"(x) = 2+- 


0) =2+2а-0 >a=-1 >a, = –1 


Непсе EJ 19 = 5 Ans. 
3 3 
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90. 11 
Sol. The last digit of the product will be 1, 2, 3, 4, 6, 7, 8 or 9 iff each of the n positive integer ends in 
any of these digits. Now the probability of an integer ending in 1, 2, 3, 4, 6, 7, 8 or 9 is Z -= 


-. The prob. that the last digit of the product of n integers is 1, 2, 3, 4, 6, 7, 8or9= (2) А 


Next, the last digit of the product will be 1, 3, 7 or 9 iff each of the п + ve integers ends іп 1, 3, 7 
. 4 2 

or 9 іѕ — = — 
10 5 


2. The prob. for the product of п + ve integer to end in 1, 3, 7 or 9 is (2) 


Hence the prob. of the reqd. event = В (2) Le 


5 5" 
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The test consists of total 54 questions. 
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Part-I is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 

Section - А (01-06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 
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questions. The answer to each question is a NUMERICAL VALUE. If the numerical value has more than 
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MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full Marks : + If only (all) the correct option(s) is (are) chosen; 
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Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full M arks B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full M arks 1 B If ONLY the correct numerical value is entered at the designated place; 

Zero Marks 0 In all other cases. 
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Physics PART -| 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. 


A large insulating thick sheet of thickness 2d is charged with a uniform volume charge density p . 


A particle of mass m, carrying a charge q having a sign opposite to that of the sheet, is released 
from the surface of the sheet. The sheet does not offer any mechanical resistance to the motion 
of the particle. Find the oscillation frequency v of the particle inside the sheet: 


A charged particles with velocity y2xi4 у/ moves іп а magnetic field B = yi + xj . The 
magnitude of magnetic force acting on the particle is F. Which one of the following statement(s) 
is/are correct? 


(A) No force will act on particle if x — y (B) F oc (x? - y^ f х> у 
(C) The force will act along z-axis if x > y (D) The force will act along y-axis if x > y 


In a photoelectric effect experiment. If f is the frequency of radiations incident on the metal 

surface and | is the intensity of incident radiations, then which of the following is/are correct. 

(A) If f is increased keeping T апа work function constant, stopping potential and maximum 
kinetic energy of photoelectron increases. 

(B) If distance between cathode and anode is increased, stopping potential remains same. 

(C) If T is increased keeping ' and work function constant, saturation current increases and 
stopping potential remains same. 

(D) If the work function is decreased keeping f’ and 1 constant then stopping potential will 
increase and maximum kinetic energy of photoelectrons also increases. 


y(x, t) = _ — is equation of moving pulse, where x and у are in meter t is in Second, 
(2x - 51) +5 

then: 

(A) Pulse is moving in +x direction (B) It is a symmetric pulse 

(C) Its maximum displacement is 0.8m (D) In 1 second it will travel a distance of 2.5 m 


The speed (v) of a particle moving along a straight line, when it is at a distance (x) from a fixed 


point on the line, is given by v? 2144— 9x". Select the correct option: 
(A) Displacement of the particle € distance moved by it 
(B) The magnitude of acceleration at a distance 3 units from the fixed point is 27 units 


T 
(C) The motion is simple harmonic with x units 


(D) The maximum displacement from the fixed point is 4 units 
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A point charge q is placed within the cavity of an electrically 
neutral conducting shell whose outer surface has spherical shape 


(A) The potential V at point P lying outside the shell at a distance r from the centre O of the outer 
surface depends upon the value of x. 


(B) Potential at P does not depend upon the value of x. 


(C) A total charge q will be induced on the outer surface of the shell which will be distributed 
uniformly on the outer surface. 
(D) A total charge -q will be induced on the inner surface of the shell, which will be distributed 


non-uniformly on the inner surface. 


answer. 


Section — A (Maximum Marks: 12) 

This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
14814 entries (1), (Il), (111) and (IV) and FOUR/FIVE statements in List-Il entries (P), (Q), (R), (S) OR (T). 
The codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 


7. In the figure shown a conducting spherical shell of inner radius 
x and outer radius y is concentric with a larger conducting 
spherical shell of inner radius a and outer radius b. The inner 62 
shell has а total charge +3Q and the outer shell has а total ( D 
charge +5Q. Let r be the distance of any point from the me 
common centre О. Match List —! and List-ll. 


List-l 


List-ll 


0) 


Electric field strength is zero 


On outer surface of the larger spherical 
shell 


(П) | Electric field strength is non-zero (Q) | On inner surface of the larger spherical 
shell 

(Ш) | Magnitude of charge is 3Q (R) | On outer surface of the smaller 
spherical shell 

(IV) | Charge is + 8Q (5) | Fora«r«b 


Which one of the following options is correct? 
(A) I P, II Q,R, III Q.R, IV R,S 
(B) I S, I> P,Q, III P,S, IV > R,Q 
(C) I 8S, II P,Q,R, III Q,R, IV — Р 
(D) I Q, II P, Ш QS, IV > P,Q.R 
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A square platform of side length 8 m is situated in x-z plane Y 
such that it is at 16 m from the x-axis and 8 m from the z-axis | 
as shown in figure. A particle is projected with velocity 9 
V = (v;i +25 j)m/s relative to wind from origin and at the x 
same instant the platform starts with acceleration (0,0) /вт 
а-(2і--2.5/)т/в2. Wind is blowing with velocityv,k. 2 8m 
(g = 10 m/s?) 
List-l 91-11 
(1) Possible values of (іп m/s) so that particle hits the platform | (Р) | 4 
is/are 
(П) | Possible value of и; (in m/s) so that particle hits the platform | (Q) | 6 
is/are 
(Ш) | Possible time of flight (in second) of the particle is/are (В) | 8 
(IV) | Possible value of displacement/s (in m) of the particle in y- | (S) | 20 
direction when v» has its minimum possible value is/are (ШІ 
particle hit the platform) 


Which one of the following options is correct? 
(A) I О, К, II > P,Q, III P, IV >S 


(B) IQ, II Q, III P, ТУ S 
(C) I S, II P,Q, III — Q, К, IV 5 P,S 
(D) I— Q,R, II P, III — Q,S, IV > P,Q.R 


Match the statements in 11514 with the results in List-ll. 


List-l List-ll 


(1) A thin uniform spherical shell of surface area 5 has ап | (Р) | is independent of S 
initial temperature more than its surrounding 
atmosphere. Then magnitude of rate of change of its 
temperature with time 


(I) A soap bubble initially in equilibrium is given a charge | (Q) | depends on S 
Q, which distributes uniformly over its surface. The 
centre of the bubble is always fixed. For the duration 
the bubble having surface area S expands, the 
magnitude of electric potential at a fixed point always 
lying outside the bubble. 


(HI) |А container with open top and filled with ideal liquid is | (В) | remains constant 
placed at rest on a smooth horizontal table. A small 
hole of area S is drilled at the bottom of a side wall of 
container. The magnitude of force exerted by escaping 
liquid on the container. 


(IV) | An infinitely long straight current carrying wire lies along | (S) | decreases with time 
the axis of a closed cylindrical surface of total surface 
area S in space. As the magnitude of current in the wire 
is continuously increased, the magnitude of the 
magnetic flux through the surface of this cylinder. 


Which one of the following options is correct? 
(A) I5 S, I> P,Q, III R,S, IV Р, К 


(B) I P,S, II P,R, III 0,5, IV > P.R 
(C) I> S,R, IIO R, III Q,S, IV 5 R,S 
(D) I S, II P,R, I> P,Q, IV > ОК 
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Related to photoelectric effect, іп List-l, some physical quantities change while in 1151-1! effects of 
these changes are given. Match the entries of List-l with the entries of List-ll. 


List-l List-ll 
(1) Intensity of incident light changes (P) K max of emitted 
photoelectrons changes 
(M) | Frequency of incident light changes (Q) | Stopping potential changes 
(Ш) | Target material changes (R) | Saturation current changes 
(IV) | Potential difference between the emitter and | (S) | Time delay in emission of 
collector changes photoelectrons changes 


Which one of the following options is correct? 
(A) I> R, П ЭР, III Q,S, IV >S 


(B) IS, I> QS, III P,Q, ІУ >S 
(C) I>R, I> P,Q, I> P,Q, ІУ >S 
(D) IS, II P,Q, III— Q,S, IV >R 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. 


If resistance В in resistance box is 300Q , then the balanced length is found to be 75.0cm from 
end A. The diameter of unknown wire is 1 mm and length of the unknown wire is31.4 cm. Find 


the specific resistance of the unknown wire (uQ-m) 


A slab of glass of thickness 6cm and index 1.5 is placed somewhere in between a concave mirror 
and a point object, perpendicular to the mirror's optical axis. The radius of curvature of the mirror 
is 40 cm. If the reflected final image coincides with the object, then find the distance of the object 
from the mirror (in cm). 


A terrorist places a bomb at a horizontal distance of 6m from the foot of building of height 8m. 
When the bomb explodes its fragments fly in all directions with a velocity upto 30 m/s. Find how 
long (in seconds) a man on the top of the building will be in danger. (g=10 тв?) 


A string is attached 10a horizontal cylinder of radius r = 4cm around which it passes several 
times. The free end hangs vertically and supports a particle. The vertical portion is equal to 


l = 28cm. The particle is given' a horizontal velocity и perpendicular to the axis of the cylinder 


and in such a sense as to wind up the string around the cylinder. What is the value of и (in 
m/sec) so that the string does not slacken in the subsequent motion? 


A hemispherical tank of diameter 4m is filled with water. A 
very 'small hole is punched at 1m above the bottom as 
shown in figure. Find x (in m) (distance at which water 
strikes the surface). 
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16. A cylindrical rod of length 64 cm and cross-section radius r -(2/ Үт ) em is placed at a distance 


50 r from a infrared point source S of power 1.25 kW as shown in the figure. The lateral surface 


of the rod is perfectly insulated from the surroundings. The cross-section A absorbs 80% of the 
incident energy, has temperature T, in steady state. The surface B is radiating energy into 


space and the wavelength emitted by it with maximum energy density is 100, 000 A. Find the 


T 

value of T, (temperature of end А in Kelvin) if conductivity varies with temp as К---. Assume 
A 

that the rate of flow of heat through the rod is steady. 


(Wein's constant = 0.003 K ) 


` j 
17. A concealed circuit (a black box) consisting of resistors has 


four terminals. If a voltage is applied between clamps 1 and О 
2 when clamps З and 4 are open, the power liberated is 1 


B =40 W and when clamps З and 4 are closed, the ŠR, 
power liberated is P, = 80 W. If the same source is 3 О 
connected to the clamps 3 and 4, the power liberated in the 
circuit when clamps 1 and 2 are open isP, -20W. 


n= 
RE 


Determine the power P, (in Watt) consumed in the circuit 


when the clamps 1 and 2 are connected and the same 
voltage is applied between the clamps З and 4. 


18. An elevator carrying a charge of 0.2 C, is moving down with a velocity of 
4x10! m/s. The elevator is 10 m from the bottom and 3 m horizontally 
from P ав shown. What magnetic field (inuT ) does it produces at point " 10m 
P 


q 
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Chemistry PART - II 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


22. 


23. 


24. 


Which of the following statement (s) is/are correct? 
(A) Ғе?“ and Mn** have equal paramagnetic character 
B) СиСі and CuCl; are coloured. 


(B) 
(C) MnO,; is purple in colour because of unpair d electrons 
(D) The magnetic moment of Ғе? and Со? both are equal to 24/6 B. M. 


Which of the following statements are correct? 

(A) The total spectral lines obtained from a single line during Zeeman effect is (2/ 1). 

(B) In the Lyman series as the energy liberated during transition increases then the distance 
between the spectral lines goes on decreasing. 

(C) The highest probability of finding an electron in 1s orbital is in the vicinity of the 
circumference. 

(D) The highest probability of finding an electron in 1s orbital is exactly at the middle between 
nucleus and circumference. 


Which of the following is/are correct? 

(A) Ammonium salts are more soluble than sodium salts 
(B) SnCl; is more ionic than SnCl, 

(C) Calcium fluoride is more ionic than calcium chloride 
(D) The formal charge on S atom in SO» is four 


Which of the following statements are true for a gas - 

(A) The mean free path is inversely proportional to the pressure of the gas at constant 
temperature 

(B) The mean free path is proportional to temperature at constant pressure 

(C) The collision frequency. among the molecules of gas is proportional to temperature 

(D) The velocity possessed by the largest fraction of molecules at a given temperature is known 

as root mean square velocity 


Which of the following statements is/are false - 

(A) Endothermic reactions are never spontaneous, at any temperature 

(B) Exothermic reactions are always spontaneous at any temperature 

(C) Exothermic reactions in which the entropy change for the system is negative are spontaneous at 
any temperature 

(D) Reactions in which the entropy change for the system is negative are never spontaneous at 
any temperature 


An aqueous solution contains either На or Но the given solution gives green ppt with КІ 
solution but no precipitate with H2S. About the given aqueous solution which of following is 
correct - 

(A) It contains Нор” 

(B) It contains Hg” 

(C) With NH3 solution it gives black precipitate 

(D) None of these 
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Section - A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (1), (Il), (ІІ) and (IV) and FOUR/FIVE statements in 14811 entries (Р), (Q), (R), (S) OR (Т). 
The codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. Match the following: 


List-l List-ll 
() | О<Те<5бе<5 (P) | Acidic character of oxides 
(П) | Be'«C' «B'«N' «F'«O'«Li (Q) | Electron Affinity 
(1) | Fe” < Fe” < Fe9* (R) | Atomic radius 
(IV) | N < P < As < Sb (S) | lonisation energy 


Which one of the following options is correct? 
(A) I>P, IIR, IIIS, IV >R 


(B) I> Q, IIS, Ш->Р,0,5,1У->Қ,О0 
(C) I>S, I P, Ш Q,R, IV — P,S 
(D) I Q, II — P, Ш QS, IV > P,Q.R 


26. Match the following: 


List-l List-Il 
() | XeOF, (Р) | nolone pairs of electron 
(M) | ХеО, (Q) | one lone pair of electrons. 
(Ш) | ХеҒ, (В) | more than опе lone pairs of electrons 
(IV) | ЇЕ, (S) | non planar 


(А) 1-0,5, IIO P, S, II К, IV Q.S 
(B) I Q, II S, III P,Q,S, IV > R.Q 
(C) I5 S, II P, Ш> О, К, IV — P,S 

(D) I Q, II P, III > Q,S, IV > P,Q.R 


2T. Match the following: 


List-l List-ll 
(1) | Cocl, (NH, i] (P) | show facial form 
(H) [cr(ox),] (Q) | cis form is optically active 
(Ш) (сесі, (Ох), | (В) | Transform is optically inactive 
(IV) | RACI, (Py ), | (5) | show meridian form 


(А) 1>Q,S, II >P, S, Ш->Е,ІУ->0,5 
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(B) I Q, IIS, III P,Q,S, IV > R,Q 
(C) I5 S, IIS P, III Q.R,S, IV 5 P,S 
(D) I P,S, II 2 Q, Ш» ОК, ТУ PS 


Match the following: 
List-l 115141 
(1) Paramagnetic (P) М.О 


2к7-3 


(П) | Dark blue liquid in liquid or solid state | (Q) NO, 


(1) | Unstable gas due to auto (R) | NO 
decomposition. 
(IV) | Brown gas (S) | N,O, 


(А) I5 Q,S, IIO P, S, Ш R, IV > QS 
(B) I Q, II S, III P,Q,S, IV P,S 
(C) I ОҚ, II P, Ш-»Р,5, IV >Q 
(D) I P,S, П> Q, III  Q.R, IV  P,S 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


A mixture of CH, and СН» occupied a certain volume at a total pressure equal to 63 torr. The 
same gas mixture was burnt to CO» and НО (7). The СО, (g) alone was collected in the same 
volume and at the same temperature, the. pressure was found to be 69 torr. What was the mole 
fraction of CH, in the original gas mixture? 


№ gas is assumed to behave ideally. A given volume of № originally at 373 K and 0.1013 MPa 
pressure is adiabatically compressed due to which its temperature rises to 673 K. What is final 
pressure (in MPa) of gas? 


A saturated solution of iodine in water is 1.25 x 10? (M). In any saturated solution of |; 

concentration of 12 is 1.25 x 107 (M). In 1 L of 0.1 (M) solution Г, itis seen 51.25 х 10? mole of 1 

can be maximum dissolved. In the aqueous solution of Г(аа), l2 (ag) undergoes complex 
Kc 

formation, |р (aq) + | ж:22 I; (aq). 


What is the value of Kc? 


The reaction, N2Os (9) => 2 NO» (0) z О» (g), is started with initial pressure of 
М:О, (g) equal to 600 torr. What fraction of №05 (g) decomposed when total pressure of the 
system is 960 torr ? 


At 298 K, the conductivity of a saturated solution of AgCI in water is 2.6 x 10° ohm ' cm”. Given, A7 
(Ag*) = 63 ohm™ ст? mol! & А> (СГ) = 67 ойт cm? mor" 


The solubility product of AgCI is x x 1077, then value of ' x' is 
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шаа x CY? where k is the 


34. For a certain reaction of order n, the time for half change, tye, is given by ti» = 


rate constant and Co is the initial concentration what is n A 


35. The density of solid argon (Ar = 40 g/mol) is 1.68 g/mL at 40 K. If the argon atom is assumed to 
be a sphere of radius = 1.50 x 107 cm, what % of solid Ar is apparently empty space? 


36. Two liquids X and Y form are ideal solution. At 300 K, vapour pressure of the solution containing 
1 mole of X and 3 moles of Y is 550 mm Hg. At the same temperature, if 1 mole of Y is further 
added to this solution, vapour pressure of the solution increases by 10 тт Но. What is the sum 
of vapour pressure (in mm Hg) of X and Y in their pure states? 
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Mathematics PART - III 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


37. 


38. 


39. 


40. 


Let Aand B are commutative square matrices of order three such that A is symmetric and B is 


skew symmetric, if C =(A+ B) (A+ B)(A- B) (where X” and |x|denotes transpose and 
determinant value of x respectively), then 


(A) АҒВ-С-0 (В) А-В-С-0 
(С) |B|=0 (D 2А-С-С! 
2 
ЇНИЙГ рса te d = —and S = іт ——, a e 5 : ; |, then 
no n Хе 1 2 2 3 3 4 п? (п +1 
S +7 is equal to 
(A) A non-integral number (B) An rational number 
(C) A transcendental number (D) An integer 


f (х) іѕ a differentiable function such that f (x)= x^ + fef (x-1)dt , then 
0 


(A) (а) + (В) O e 
(с) f (x) = x! «2x (0) (F (x) x? ix =0 


-2 


Mr. A randomly picks 3 distinct numbers from the set 1,2,3, i ,9) and arranges them in 
descending order to form a three digit number. Mr. B randomly picks 3 distinct numbers from the 
set {1, 2.38) and also arranges them in descending order to form 3 digit numbers. 


1 
(A) Probability that Mr. A’s 3 digit number is always greater then Mr. B’s 3 digit number is 3 
1 
(B) Probability that Mr. A and Mr. B has the same З digit numbers is 84 
Ж . oi 2: ‚37 
(С) Probability that Mr. A’s 3 digit number is greater then Mr.B’s 3 digit number is 56 


1 
(D) Probability that Mr. A’s 3 digit number is greater then Mr.B’s 3 digit number is 3 
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41. 


42. 


(x-iy (у-2) ! : | 
Let H C TENE RE = 1 be the hyperbola with centre at C. Now if from any point ‘Q’ on the 
asymptotes a straight line be drawn perpendicular to the transverse axis to meet the hyperbola at 
P and P'. Again a tangent is drawn to the hyperbola at P which meet the asymptotes at L and G, 


then 


(A) РООР"-4 (B) РО.ОР'=9 

(C) area of ACLG =6 (D) area of ACLG =8 
© sin (sin x) 2 sinx 2 sin (tan x) | "m 

f Z = — qup [^—4x I, | ———— — dx , then which of the following is true 
9 sinx о X 7 tanx 

(A) 1, >1, (B) 1, » I, 

(С) 1, >1, (0) 1, 41, 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
14814 entries (1), (Il), (111) апа (IV) and FOUR/FIVE statements in List-Il entries (Р), (О), (R), (S) ОН (T). 
The codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


43. 


(15—3b) (x1 - (P? — 4b — 5)sgn (x1). >< х<0 


Let f(x)= k([x] -[-x]). 0<х<л 


(a 4 2cos x)(1+ tan x) 


3л 
л<х<2— 
2 


In(L-z? -2zx x^) 


Where [y], {y} and sgn( y) denote greatest integer function, fractional part function and 
signum function of y respectively. 


List-l List-ll 

0) | à (P) |0 

If f is continuous іп ae , then the value of b is 
(lI) | if f is continuous at x= л, then value of (a +k) is (9) |1 
(ПІ) m (В) |5 

І f is continuous іп at , then value of (b +k) is 
(IV) 2283 (5) |6 

lf f has exactly four points of discontinuity in EE ; 

then (a+b+k) is equal to 


Which one of the following options is correct? 
(A) I-— R, II Q, Ш R, IV >S 


(B) I— P, П 0, ШК, ТУ 5 
(C) I5 S, II P, ШО, К, IV >P 
(D) IQ, II P, III Q,S, IV —5 P 
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Match the following: 


List-l List-ll 


(1) The number of solution(s) of the equation (Р) | 4 


СЭ 1 Ш 3 | 
sin EE +1), (аге) 


(1) Е (О) |1 
If the range of the function f (x) = cos" | 5 | is (а,Ь, 
1+х 
then [a+b] is equal to 
(1) жо and В are the roots of the 2x? —3x — 2 = 0, then (В) |? 
ын tan?| sin” —2 + tan? | cos! ! is 
17 Vl+a° 11+ 8° 
(М) (5) 15 


If f(x)= sin (cos (sin (соз ' x) жіп! (сов (sin х))) к 


4 
then the value of Ул E is equal to 


x-l 


Which one of the following options is correct? 
(A) 1-Р, IIR, IIIS, ГУ > К 


(B) I R, II — Q, Ш — S, IV Р 
(C) IS, II P, IIR, ГУР 
(D) IQ, I> P, Ш Q, ІУ К 


РУ 


Consider a system of linear equation “ара НР and 2x-y+2z=q 


where p,qel and р, gel, 10] , then identify the correct statement(s). 


List-l List-ll 


(I) | Number of ordered pairs (p,q) for which system of | (Р) | 1 


equation has unique solution is 


(lI). | Number of ordered pairs (р.а) for which system of ( 
equation has no solution is 


(1) | Number of ordered pairs (p,q) for which system of | (А) | 91 


equation has infinite solution is 


(IV) | Number of ordered pairs (p,q) for which system of (S) |90 


equation has atleast one solution is 


Which one of the following options is correct? 
(А) IB, IIS К, Ш S, ГУ > К 


(B) I Q, IIO S, Ш Р, ІУ —^ К 
(С) IS, II Q, Ш Р, IV >R 
(D) IQ, II P, Ш S, IVP 
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46. 


March the following: 


List-l List-Il 
0) cos x—sinx41—-x (P) | ғ(0)-3 
If. | ———— ——— — ——dx = (А T + 
J е +sinx+x ^ a (9) (x) 
where c is arbitrary constant and f(x)= h(x)+ g(x), 
then 
(I) | f f(x) is a quadratic polynomial such that f(0)=1and | (О) | #(0)= 2 
Жу А7 is a rational function, then 
x DX 
(1) cos x(1+4c0s 2x) 1 | (В) | f(x) is neither even 
: lucum 20 Ё О по осоп 
then 
(IV) (S) | f(0)20 
ay. Le rd al x-Aln|x e > +c , where cis 0) 


arbitrary constant and f (x) = Ах + 2Bx , then 


Which one of the following options is correct? 
(A) I> B,R, II — Q, III К, ІУ >S 


(B) I Q, II S, III > P,Q, IV > R,S 
(С) IA S, II Q, R,S Ш P, IV — P,S 
(D) I— Q,R, I> P, О, Ш S, IV О, R,S 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


A triangle is so placed that the midpoints of its sides one placed on the co-ordinate axes, if a, b 
; , ; ' _ x 
апа с are the sides of the triangle, then the equation of the triangle is Sha ] where 
X x 2 


a^ +b +с? =k (x? +y? + 22), then the value of kis 


Let f be real function defined on R (the set of real numbers) such that 
Г(х)-100 (х-1)(х 2). (x — 3y).......(x 2100)". for all x e R. If g is a function defined on 


R such that | e ш =Í g(x — t)dt + 2x +3, If some of the all the values of x for which g(x) has a 


a 0 
А 
local extremum be / then find 3 
If lim 109 — 30 — 5A ; find the value of A. 
x 


rol] — x! 1—0 
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52. 


53. 


54. 
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If 5,,5,,5; denote the sums of first twenty terms of three non constant sequence in A.P., whose 
28,8, - SS, - SS, 


is equal 
51-25, +S, 


first terms are unity and common differences are in H.P. Then 
to 


If P is a point (2,4) on the parabola y? 28x and PQis a focal chord, the coordinate of the 


mirror image of Q with respect to tangent at P are given by (o, p) then (B-a) is 


If sum of the roots of the equation \/2 sin E Hee x -(1 t УЗ tan x+2+ з) 


= 49 -18sin x.cos x іп (0, 27 | is 2 л where D.q€ М ,then find the least value of ГА 
4 


Let S be infinite sum of the series 2+ Зсоѕх+ 4cos! х+5 05? х+................. oo, where x 


a 
satisfies the equation 5 cos x+ 4|+|5cosx-2|=6. If the least value of S is equal to B 


where a and b are co-prime numbers, then the value of (a+b)is: 


10 
If the coefficient of x? in the expansion of (2 +9x°+6x' Fx) is 5.27.37 where p,qe М, 


then find the value of (p +q) 
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Physics PART -| 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


In a process on a system, the initial pressure and volume are equal to the final pressure and 
volume: 

(A) The initial temperature must be equal to the final temperature 

(B) The net heat given to the system in the process must be zero 

(C) The net work done by the system in the process must be zero 

(D) None of these 


Block placed on wedge of mass M is released. All surface are smooth, m 
then which of following is/are correct: 

(A) C.M. of mass will remain at rest 

(B) Acceleration of centre of mass is in downward direction M 


(C) Normal force exerted by floor on wedge will be equal to wedge of weight at some point of its 
motion. 

(D) Normal force exerted by floor on wedge is always less than combined weight of block and 
wedge. 


A spaceship (which has negligible mass) is in an elliptical orbit about a 
planet. The minimum distance between the spaceship and the planet is R. 


At the point of maximum distance, spaceship is travelling at a speedv,,. It Co 7 


then fires his thrusters so that it enters a circular orbit of radius 2R. What is 
its new speed: 


(A) To (B) v v5 | 


(C) 255 (D) v, V2 


A nucleus is kept at rest. It breaks into two parts which fly off with velocity in the ratio 27:8 . Then 
the ratio of radii of the parts is 
(A) 27:8 ( : 

(C)2:3 (б) 3:2 


Section - A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


An alternating voltage Е = 6sin 207 + 8cos 20t is applied L=0.2H 

to series resonant circuit as shown. The correct ММУ 

statements is: 

(A) The capacitance is 12.5mF 5 К = 50 ас 
The resonant current in the circuit is 2 А 


(B) 
(C) Power dissipated in the circuit is 10 watt 
(D) Power dissipated in the circuit is 20 watt 
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Two non-conducting solid spheres of radii R and 2R, having uniform volume charge densities p, 


and p, respectively are touching each other. The net electric field at a distance 2R from the 
centre of the smaller sphere, along the line joining the centres of the spheres, is zero then the 


ratio Pi can be: 


Р, 
32 
A) -4 в) -2 
(А) (В) 25 
32 
(С) 25 (D) 4 


If one of the slits of a standard Young’s double-slit experiment is covered by а thin parallel sided 
glass slab so that it transmits only one-half the light intensity of the other, then: 

(A) The fringe pattern will get shifted toward the covered slit 

(B) The fringe pattern will get shifted away from the covered slit 

(C) The bright fringes will become less bright and the dark ones will become more bright. 

(D) The fringe width will reaming unchanged. 


According to Bohr’s theory of the hydrogen atom, for the electron in the nth allowed orbit: 
(A) The linear momentum is proportional to (1/n) 

(B) The radius is proportional to n 

(C) The kinetic energy is proportional to (Ln?) 

(D) The angular momentum is proportional to n 


A fish F, in the pond is at a depth of 0.8 m from the water Em (3 

surface and is moving vertically upward with velocity 2ms |. | 3ms" 

At the same instant, a bird B is at a height of 6 m from the 6 | 

water surface and is moving downward with velocity 3 ms‘. | Air 

At this instant, both are on the same vertical line as shown \ ams Wae 

in figure. Which of the following statements are correct? 0.8m -4/3 
Е (u=4/3) 

A) Height of B, observed by F (from itself), is equal to 5.30 m 


B 
C 


D 


Depth of F, observed by B (from itself), is equal to 6.60 m 


Velocity of B, observed by F (relative to itself), is equal to 5.50 та! 


1 


з LN 
© ae 


Velocity of F, observed by В (relative to itself), is equal to 4.50 т” 


n moles of.an ideal monatomic gas undergo a process in which the temperature changes with 
volume as T-KV^. If the temperature of the gas changes from T, to 4T, then: 


(A) Work done by the gas is 3nRT, (B) Heat supplied to the gas is 6nRT, 


3 3 
(C) Work done by the gas is 508 (D) Heat supplied to the gas is uio 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


Sound of frequency 1000 Hz from a stationary source is reflected from an object approaching 
the source at 30m / s , back to stationary observer located at the source. The speed of sound in 
air is 330m/ s. The frequency of the sound heard by the observe is K х 400Hz . Determine 
"Қ! 


At an instant, the ratio of the amounts of radioactive substances is 2:1. If their half lives be 12 
& 16 hours respectively, then after 2 days the ratio of amounts of substances left over will be 
1: x find x: 


A soap Bubble is being blown 2n a tube of da 1 ст. Тһе p X 
surface tension of the soap solution is 0.05 Nm апа the bubble AI s 
makes 60? with the tube as shown in the figure. The excess of 2 60° 60° “ 


pressure over the atmosphere pressure in the tube is 2p Pa. 
Find the value of д 


A uniform rod AB of mass M is placed in contact with a second rod C 
BC of mass m — M /2 on a horizontal smooth table at right angles 


I 
to each other as shown in figure. Impulse 7 is imparted to A kinetic 
пр 
energy generated in ВС is ——. Ріпа the value of n — . B 
3m A B 
A ray of light is incident at an angle of 60° on one face of a prism which has refracting angle of 
30°. The ray emerging out of the prism makes an angle of 30° with the incident ray. If the 


refractive index of the material of the prism is ua , find the value of a 


Two circular rings of identical radii and resistance of 360 each are placed A 


in such a way that they cross each other's centre Сі and C» as shown in 
figure. Conducting joints are made at intersection point A and B of the rings. 
An ideal cell of еті 20 V is connected across A and B. Find the power 
B 


delivered by the cell (in 10°W ) 


A cubical block of mass M vibrates horizontally with amplitude of 4.0 cm and a frequency of 2.0 
Hz. A small block of mass m is placed on the bigger block. In order that the smaller block does 
not slide on the bigger block, the minimum value of the coefficient of static friction between the 


two blocks is (0.16x) . Find the value of x. (Таке л?-10 andg-10 m/s?) 


Consider the two loops with common centre and on the same plane as 
shown in the figure. The large circular loop has radius R = 10 cm and the 


small square loop has side a = Іст. There is a current circulating in the 


2 
large loop given by i(r)-iy//r with i,— —x100A, т= 2х107 sec. 
л 


Emf (in micro volts) induced in the small loop is қ 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-FT-I (Paper-2)-PCM-JEE(Advanced)/2023 


Chemistry PART - II 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. 


20. 


21. 


22. 


OH 


О сн, Н”, major product is - 
CH; 
(A) O CH; 


(B) 


O 
Y, 


CH; 
HO 


Ф = » A —— B then B will be- 
NH; 
СА m A 
O ыг 


If on a strand of DNA the base sequence is АТТОАСОСАТ then the sequence transcription on 
RNA would be - 

(A) UAACUGCGUA (В) AUUCUGCGUA 

(С) UAACTGCGUA (D) TAACTGCGTA 


The structure of a crystalline lattice AB is rock salt type where B atoms are occupying all the CCP 

positions but A atoms are occupying all the octahedral voids - 

(A) If atoms lying on one tetrad axis of symmetry are removed then molecular formula of the 
compound become AB 

(B) If atoms lying on one triad axis of symmetry are removed then molecular formula of the 
compound become A,B, 


(С) If atoms lying on one diad axis of symmetry are removed then molecular formula of the 
compound become A,B, 


(D) All of the above molecular formula are correct corresponding to the defects mentioned 
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Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


23. Identify the correct statement (s) regarding the oxidation of NH; by Сг,05 in acid medium. 
(A) 10 ml 0.2 M dicromate is required for the complete oxidation of 12 ml 0.25 M NH; 


(B) 10 ml 0.2 M dicromate is required for the complete oxidation of 10 ml 0.6 N N,Hz 
(C) Number of moles of № liberated per mole of dichromate is 1.5 
(D) One mole of М.Н: is З equivalents 


24. Which is resolvable ? 
(A) Me, e 
3-6 
(B) Me 
C 
OHC^ 


CH = CH; 
(С) 0 
Ме – 1 -Рї 
CH = CH, 
(D) Ethylmethylphenyl amine at pH=2 
25. Which of the following is/are reducing sugars - 
(A) CH;OH H OH (B) CH,OH CH,OH 
HO O OH H O. HH H 
OH H H H 
OH H OH H/Ag H H 
H O H OH OH 
H OH CH,OH H OH H OH 
(C) СН,ОН (D) СН,ОН H Он 


26. Which of the following statements is/are correct? 
(А) В-Не reacts with excess МН at low temperature to produce an ionic compound 
(В) ВН, reacts with excess of МН; at higher temperature to form boron nitride solid 
(C) Boron nitride has polymeric layer structure 
(D) In borazine there are -ve and +ve charges on B and N respectively 
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The correct products have been reported in reactions — 


(A) СН;- CH- CHO Sewo , 
CH;- CH; - CHO 


CI 
Н,О/Н,50, 


(B) CH» = CH- СООН 20120: , 
CH — CH, – COOH 


OH 
1 
(C) CH; - C 2 CH с сн,__С9:0н/н›50, | 
О 
сњ 
CHeSCHSQH e GE 
ОСН;О 


CH4OH/H* 


(D) CH; - CH = CH- OCH; 
CH; – СН, – CH — OCH; 


OCH; 

HNO3 Clo Sn HCl OH" HNO) 
СвНе HO, Fe” ІХ —uon? МӨ 4: H3PO5 P 
The current statement(s) are/is - 

NH, 
(A) Y = B) Z= HN) )C ))—хн, 
Cl 
СІ Cl 
СІ 
(С) P= (0) X= 
NO, 
Cl СІ 


Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. 


30. 


<n 


HgSO, 
Н;5О,, H2S 


NC gives -'A'. 


C 
| 4 


СН 
The degree of unsaturation of compound "А! is? 


What is the minimum pH required to prevent the precipitation of ZnS in a solution that is 0.01 M 
ZnCl; and saturated withO.10M Н,52 
[Given Kj, = 1077, К, х К, = 1070] 
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31. 


32. 


33. 


34. 


35. 


36. 


In a Cu-voltameter , mass deposited in 30s is m gm. If the time-current graph is shown in the 
following figure 


200 mA 
1 


current 


І 
i 
I 
10s 20s 30s 
time — 


m 
The electrochemical equivalent of Cu is —. Then find the value of 'x' is . 
X 


For a certain reaction the variation of rate constant with temperature is given by the equation 


пке пк + ==" (t > 0°С) 


The value of temperature coefficient of the reaction is . 


А compound MX» has observed and normal. molar masses 65.6 апа 164 respectively. The 
apparent degree of ionization of МХ, is15x% . Then find the value of 'x' is : 


What is the highest oxidation state of nickel in the given complexes of Ni metal? 
(i) Ni(CO), 

(ii) K, NiF, 

(ii) | Ni (NH), |(BF,), 

(v) K,| Ni(CN), | 


Benitoite is represented as ВаТЦ51,0, | , the value of nis ........ 


In order to prepare a buffer of pH= 8.26, the amount of (NH4); SO, required to be mixed with one 
litre of 0.1(М) NH3 (aq) is 0.25x mole. The value of “х! is 


(Given:- pK, of NH,OH = 4.74) 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


9 AITS-FT-I (Paper-2)-PCM-JEE(Advanced)/2023 


Mathematics PART - III 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


Maximum value of function f (x) - (sin (sin x)) ~sin' (sin x) is: 


(A) alt 2) (B) 2(5- 2) 
(С) 5 (D) None of these 
For a parabola х? — 4ху + 4y* — 32x + 4y +16 =0, focus is: 
(A) (2,1) (B) (-2,1) 

(С) (-2,-1) (D) (2,-1) 


Given three non - zero, non - coplanar vectors, and a,b and C and г = pā + аб + сапа 
= å+ pb + дс if the vectors Т + 2r, and 2f, + Г, are collinear then (р, q) is 

(0, 0) (В) (1,—1) 

(—1, 1) (D) (1, 1) 


) 
) 
Solution of differential equation f (х) f" (x) И 16) =f (x)) is: 
(А) х= у +k,y +k; (В) у= х +k, +k, 

(С) x=siny (0) None of these 


(A 
(C 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


px vt k -e7+r-1| 


lim -4,х»0 
2221 T ғ(ғ--1) 
Let /(х)=+4, х=0 
n tree 1) 
lim х<0 
no 27 r(r 41) 
Is differentiable in IR : 
([.is G.LF.and {.} is F.P.of x) Then: 
(A) p-1 (В) 4-1 
(C) p+q+4=3 (D) if g is inverse of F then g'(1/2)=2 
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42. Consider f(x) =4x* —24x° - 31x? + 6x—8 be a polynomial function and о, B, y,o are the 


roots. (a « B «y <с). So: 


1 
(A) o? ++ ta +у° =36 (B) o^ +— +0” * y? =18 
oO oO 
2p qM cus rang +] 2p EP um ҮН +] 
(C) | TUNE (б) ЇЕ = В x =In2 
n x +4B|x|+1 22 x +4ß|x|+1 


43. Consider the equation z^ —(3+i)z+(m+2i)=0(meR). If the equation has exactly one real 


and one-non-real complex root, then which of the following hold(s) good: 
(A) Modulus of the non-real complex root is 2 
B) The value of m is 3 


(B) 
(C) Additive inverse of non-real root is (-1-i) 
(D) Product of real root and imaginary part of non-real complex root is 2 


44. > > SU -Р (Where p &q аге coprime) then: 
mid Geel (n 3" + m.3" ) 4 
(A) р-а-41 (В) р<4 
(С) p is perfect square (D) q is perfect square 
x хү 
45. — Letp(x) = 4sin! x sin x+ asin co 3 , then which of the following is/are correct? 


(A) Range of p(x)is[ 1,3] 

(B) Range of p(x)is[0.4] 

(C) Number of solution of p(x)=lin (0,л |162 
(D) Number of solution of p(x)=lin|0,2z]is4 


46. Let m,n be real numbers satisfying the relation: 


1+2sin’ ЕЗ 
p e yt di 
2-cos{ “| 
7 


Identify which of the following statement(s) is/are correct? 


(А) m+n=2 
(в) [m|-|n] = 4 


log, (n? +n’ +1)+log, = 105, п +108, (2m+2-n) 


(С) Area of the figure enclosed by E ES = |т|+|п| is 8 square units. 


(D) Area of the figure enclosed by E ES = |т|+|п| is 16 square units. 
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Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


А and В are two square matrices such that А?В = BA and if (AB) = A' B"? then the value of 
k —1020 is.... 


The graph of the derivative f of a continous function f is shown with f(0) = 0 


If. f (x) has local minima at x = х, and x = x5; f. has inflection point atx = k ; number of critical 


points of у= f (x) is w then x, - x, -k—w is... 


Number of values of X € [0,7] where f(x) = [4 sin Xx -7| is non derivable is 
(|.]is G. 1. F) 


NE 
If the equation on reflection of Nu = 1about the line x — y — 2 = 0 is 


16x* +9у? +k; x- 36y +k, = Othen sis 


8 
cota +cot (30*—a) 


B 


8cos(30°— 2a) 
IfO < æ < 30°, then find the value of log, 


des) [55 +5) (45-5) m 
(68245) [215-184/215-189 215-189). 


Three circles Ci, Co, Сз with radii гч, го, гз (r1 < r2 < гз) respectively are given as г; = 2, and гз = 8 
they are placed such that C» lies to the right of C4 and touches it externally, C3 lies to the right of 
C» and touches it externally. There exist two straight lines each of which is a direct common 
tangent simultaneously to all the three circles then гг is equal to . 


Find the value of log |; 


h А . n . 
If K” term is the greatest term in the square а, ELS е N,then kis 
+n 
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X 
AE- MT (in eV) 
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13. 
Sol. 


14. 
Sol. 


15. 
Sol. 


2.96 

Let b be the velocity and œ the angle of projection for a fragment reaching the man. According 
to the questions the greatest value of u can be 20 m/s. If t be the time taken by this fragment to 
reach the man, then considering the horizontal and vertical motions of the fragment 


1 : 
8-288 =usinat 
gt (Ww? -gx8)r +4x100=0 
The period in which the man will be in danger on account of this fragment 
2 1/2 
-5-t = (t +t3)- 2t, = fu” -8g -10g] 
8 


3.21 
Using WET 


At highest point v = (I -7R)g 


Substituting in equation (i) 
у= 


h-nr 


—u 
у= J5gl, -Ar ле = 3.21m / sec 


2.81 
Velocity of watre coming out from hole 


To 2 
y ut + 22% 


L= 2grsin300 + 107 


t 
l=42g =+ 5t 
~ 
-2.24 + J(2.24) +20 
£5 — - 0.28see. 


x, = vt = 42g cos30?x 0.28 = 1.08m 
X= x, +x, =1.08 +1.73 = 2.81m 
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16. 500.00 
Sol. Intensity of the source at the cross-section A 


P 1.25х10° 
1 = 2- 2 
Ал(50ғ) 4л(50ғ) 
Power absorbed by the end А 
0.003 


pe тэ 300K 
100000 х 10 
Ta dT Та 
9 5 O 
"y dk 
O.1T,dx — * 
Ir 
4x10 т, 
= Т, = 500К 
17. 40.00 
Sol. When (1) and (2) are connected and (3) and (4) are open 
2 
у : 
Ва----з | Зиа (i) 
R +R, 
When (3) and (4) are closed and (1) and (2) are connected 
2 
" 
R= —, yu il 
d RR, (4) 
R, +| ———— 
R, +R, 
When (3) and (4) are connected and (1) and (2) are open 
2 
ý 
В------ 4... iii 
^ R +R, (йі) 


From (i) to (iv) 
i = 4 — P, = 40W 
Pb 


18. 21.00 
Sol. Accroding to Biot-Savert law, 


ве ше 
4n r 
p.10 x02x4x10 x3 _ 


=21uT 
109 x 4109 
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Chemistry PART - Il 


19. 
Sol. 


20. 
Sol. 


21. 


Sol. 


Section — A 


AD 
Both Fe?* & Mn** have 5 unpair electrons 
CusCle is colourless because Си” has no unpair electrons 


ABC 

(A) The total lines obtained due to the splitting of a spectral line in the presence of magnetic effect 
is (2/+ 1) as the presence of orbitals which have specific orientation in the presence of external 
field take up certain new orientation. The number of orbitals are equal to (2/ + 1) and for each 
orbital one splitting takes place. 

(B) As we move away from the nucleus the difference in the energy levels become lesser and 
lesser hence. 


For 1° line of Lyman AE = E әгі 


AE = E [2| - 1* ine AE, = Е 13 ЕЭ line 
AE = E| 5 |-34°ге; LIES tl- — 4" line; 


AEs = Е; EI — 5" line; 
36 


8 3 5 
АЕ; — AE; = Ё; = -=| = Ey] — 
SEES E 


15 8 
AE — AE; = E — < 
3 2 |18 Е 


>= "PA 
144 144 


DE, 16x24-15x25 =E, 28 
25х16 400 


We find that (AE2— ЛЕ;) > (AE3— AE?) > (AE4 — AEs) 

Hence the distance also become lesser and lesser. | 

(С) The distance from the nucleus for maximum probability of finding electrons is 0.53 A. This is 
not on the circumference of the orbital but is in the vicinity of the circumference. 


ABC 

Because of the H-bonding NH; is more extensively solvated than Ма”, hence NH% salts is 
more soluble than Ма” salts. 

The polarising power of Sn* is greater than Sn** , hence SnCl, is more covalent 

The polarisibility of СГ is greater than Ғ because of greater size. 

Formal charge 
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no.of valence no.of no.of 
=| electronsof the |- | nonbonded | — —| bonded 
atom electrons electrons 


In SO; , formal charge of S = 6 —-2- 54-2 


22. АВ 
23. ABCD 
24. АС 


Sol. На + 217 > Hgel;(green ppt) ; 
Ног2* + H2S — no ppt 


1) XeOF, : 23 m 2 7 


опе / p of electrons ; wd? hybridisation ; square pyramidal 
(I) ^ (О,5) 
(П) XeO, : tetrahedral and по £ p of electrons 


25. B 
26. A 
Sol. 


(I) > (P, S) 


т 


(Ш) XeF, : 


5р°а° hybridisation ; planar ; two / ps of electrons 
(Шу) — R 


(IV) IFs : p 7 


єр аг хараад ; one / p. of electrons 
(IV) > (Q,S) 
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27. 


28. 


29. 
Sol. 


30. 
Sol. 


31. 
Sol. 


32. 
Sol. 


€ жекен әкеткен uM ——— M a P M —— 
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Section – В 


0.90 
Let по. of moles of CH, present = п, mol. 


Let no. of moles of C,H, present = n, mol. 
CH, + 20, --> СО» + 2Н:О 
ny ny 


C,H, + 20, —>2C02+H:0 


no 2пә 

Total no. of moles at initial = п; + пг 
Total no. of moles at final = п; + 2По 
At constant V & T, 


P, _ No. of moles at initial 


P, No. of moles at final 

63 тп, 21 n, +n, 
69 n,+2n, gi n, +21, 
нээ 

n, 19 ni 19 

n 19 


n, +n, EET 


0.39 
Au=Q+W=0+ (ЕРағУ 2. A 


> Cy (Т; -Т{ў = - Pov, E m 


Here Pew = Р 
373R | 


— Ўр (673-373) - – 673R + | 
2 0.1013 


= Р»= 0.3865 M Pa 


800.00 
KC 9 
ү + ee b 
51.25 x 10° 0.1 
At 1.25 x 10 (M) 50x10?(M) 50x 10°(M) 
Equilibrium 
-3 
50x10 _ 1000 дор 


c= = 
50x10?x125x10? 1.25 


0.40 
1 
N2Os (9) > 2NO2(g) + 3 O» (0) 
Initially : 600 torr = = 
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At equilibrium: (600 — p) torr 2p torr 5 torr 


Total press is 60022) torr 
600 + T - 960 


or JP .360 
2 


or р = 240 torr 


-. fraction of МО, (g) decomposed = 2 = 0.4 


33. 4.00 
10°x« 10? x2.6x10° 

Sol. S= = 

17 (AgCI) (63+67) 

= 2 x 10? (M) 

Ksp = (2 x 10°)? 2 4 x 1077, 
34. 0.50 
35. 64.36 
Sol. Vol. of all atoms in 1.68 gm 


argon ун, «xax (1.51078)? = 0.3564 


vol. of solid argon = 1 cm? 
% empty space = (1 — 0.3564) x 100 = 64.36 


36. 1000.00 
Sol. Initially Pm = P®x.Xy  P9y.Xy 


1 3 
= P2 pe 
ene 185 J 15 


or Р°х + 3P°y = 2200 440) 
When.1 mole of Y is further added to it 
Р, = P2y.Xx + P2y.Xy 


1 4 
560 = P® | —— P} | —— 
«(+ 17 


2 P°x + 4P°y = 2800 ...(ii) 
By eqs. (i) and (ii) 
Р°у = 400 mm and P?, = 600 mm. 
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Mathematics PART - Ill 
Section — A 

37. АСО 

So.  -(A«-B)(A- B)-(A- B)(A4 B) 

Now C =(A"+B")(A+B)(A-B) | 
-(A-B)(A*B)(A-B). 
-(A«B)(A-B)(A-B)' 
=A+B 

Now C =A’ +B’ = A- B 

C+C" 22A 
38. BD 
Dip. 3 1 
So. Lett = = = 
5 ES P E 1) г? (7-1) alco 
2 
1 1 (r+1)-r 
Би 373 
r (r+1) r(r-1) 
1 1 1 1 в Ч| 
r= 3 u 2 --- 
r (r+1) r (7-1) r r&l 
п 1 л? л? 1 

Уг =|1- z |-3| —+—-1]+6]1- 

r=l (n+1) 6 6 n+l 

іт У t =10-7° 

39. BCD 
Sol. 


f(x)=x + je'fG-)a 


=x + fers (х(х-ғ)) dt 


=x +е еу (а 


НА Са ie ejes (г) 


Differentiate with respect to x, we get /'(х) = х? + 2x 
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= f (3) e S аво (0)=0 


>c=0 
3 
= (х) + 


40. АВС 
САС, - C, 
2 


Sol. When 9 is not included — 


ССС, 37 
ICSC...” 7296 


1 
and required probability is = 3 += 


41. AB 
Sol. By property: PQ - P'O =b’ and area of ACLG = ab 


42. ABC 


л  Sinx, ) 
Sol. 0<х< = —— is decreasing and sin x< x < tan x 
X 


sin(sin x) 8 sinx sin (tan x) 


sin x x tan x 
-1»1,»1, 
43. А 
44. В 
Sol. (1) clearly, number of solutions is 2. 
2 
x 1 
I) f(x)=cos? & cos !| I 
25 ) | | ee 
1-1- => te|0,1 
itx | ) 


соге [o а =(a,b|=>[a+b]=1 
(IH) 12 (tan (tan! a)+ tan? (tan £)) = 12(a* +В?) 
-I2((a-- 8) -2af) 
=12{2-2.1)=3 
4 
(IV) sin (сов! х) = sin (5- біп! 3 = cos (sin x) =[ 
f (x) =sin (cos t4 біп! r) = sin -1 
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3x 
` — |=1+1+1+1=4 
1- 


х-1 


45. C 
Sol.  (a)3xty-z-20 ... (1) 


2х-у%22-4 ....(3) 


->|1---|у-4-4 


For unique solution, p + 2, q € М = number of ordered pairs (р.а) in [1, 10] аге 90. 
For infinite solution, p — 2 апа 4-4 = exactly one ordered pair 


For no solution, p — 2 and 4+ 4 = number of ordered pairs (p,q) in [1, 10] are 9 


46. D 
Section — B 
47. 8.00 
Sol. Let the intercept of plane on the axes be A 
(x,,0,0),(0, y,,0),(0,0, z) 
So, equation is ea > ge -~ F(0, 0, 24) Е(0, у, 0) 
x М £i 
ә EF|BC d BF = Lgc =4( 227 : 9 
. ап ee 2 = У 2 222 а DX, 0, 0) 


Similarly 4( х? + x) -с and 4(z; - a) = р? 


— NUM 29 


> К = 8 
48. 833.33 
50. 7 [С =(|в(х^)а+2х+3 
а 0 


= [eat =f g(t)dt+2x+3 (Using King Property) 
a 0 

Differential both sides, we get 

gor 

=> р(х) =е/0 -2 

= g'(x) =e. f(x) 
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hup is always greater than zero. 


<. Sign of g'(x) is same as sign of f (x). 
<. Sign of g'(x) 
‚© Ө ө Em M 


Е rm 96 97 98 99 100 


Clearly, local extreme (maximum or minimum) will occur at 
x=99,97,95,....,3,1 


'. Sum of all the values «345. 489e 7 [2x1 (50—1) 2) = 2500 


49. 5.00 
100 50 
Sol. lim i = E 
»»y"-] y*-l 
lim100—50 | а = 50 
yo l-y 1 
50. 


L=50-L .. L= 2 25 


50. 20.00 
Sol. S, - (2+ 194i) 

25,5| —(5,+5,) 200(2+19d,)(2+19d,)—100(2+19d,)(4+19(d, +d;)) 

545,—25, 10(4+19(d, +d, )—4 —384, ) 
A 8+76(d, +d,)+722d,d, -8—38(d, +d, ғ24,)-3614,(4,-а,) 
19(d, +d, —2d, ) 
-40 38(d, -4,-24,)-361(244,-4,4,-4,) 
19(d, -4,-24,) 


= 20 
51. 10.00 
52. 25.00 


Sol. (sin х+ соз х) (ап? x- (1-3) tan x+3+ V3) - 3|in x cos 
Case — 1: sin x - cosx 20 


(sim x-+cos.x)(tan? х— (1+ V3) tan x V3] - 0 


tan x = –1, 1, /З 

Зл л л nx 

=> == == у у= 

4 4 3 4 

Case- 2: sinx+cosx <0 
tanx=-l 
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Su ao 
12 
53. 151.00 
So.  $22-43cosx44cos? х+.................. oo 
S.cos x = 2cos x - 3cos? х+.............. o0 
S (1—cos x) = 2-* cos x - cos? x ТР 00 
1 
ee 288 
1-совх 
1 1 


= + 5 
1—cos x (1-совх) 


5совх--41-|Әсовх-2|-6 


ЕЗ 
—cosxe|-—,— 


55 
For the least value of S, cos x = -4/5 
га-90-151 
54. 14.00 


3 210 
Sol. (2+х (3-х) | 
i 
10 C 210-е x* (34 x)" 
i 
uro c m x* 
4. s 
3r+k=8>4 5 
2. Coefficient of % = С,25С,3 = 5.27.3° 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
Section — A 
1. A 
2. C 
Sol. No horizontal force is on block C therefore is will have vertical path from ground frame when all 
surface are smooth. 
3. A 
Sol. By conservation of energy 
-аМт 1 2 -GMm 1 , 
+= ту" = +—т "|| (i) 
R 2 2R 2 
By conservation of angular momentum 
ту,2К-ту"К 


у = 20, (ii) 


әу = ЕЭ (using (7) & (ii) 


For circular orbit 


4 C 
Sol. КАЙ = 27 
у, 8 
m, 8 
So, — = — (from conservation of momentum) 
m, 27 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-I (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 2 


гос Als 
s(a) 2 
f \27 3 
5. АС 
So. Е-105іп(20/--%) w=20 
1 1 1 
A CT SUD. 80 
3 
cos à EC 
-12.5 Amf 
6 BD 
7 ACD 
8 ACD 
9 BD 
10. BC 
Section — В 
11. 3 
12. 1 
13. 5 
14. 5 
15. 3 
16. 1 
17. 4 
18. 2 
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Chemistry PART - II 
Section — A 

19. C 

20. C 

21. A 

Sol. Thynine base of DNA is replaced by uracil in RNA 

22. D 

23. AC 


Sol. 3N,Hi + 2Cr,07 + 13Н* —o З№ + 4Cr** + 14 НО 


24. BCD 
25. ABD 
Sol. Sucrose with anomeric—OH groups in glycosidic linkage & thus non-Reducing 
26. ABCD 
Sol. BAH, + 2NH; EOM В-Н,, 2NH; 
: (ionic solid) excess 
ыг her heati | | | 
n further heatin 
ь Bu Bu Bu и 
(BN), | N N N N 
Boron nitride | | | | (BN), 
+ : В В B B 
Tonic solid | | | 
27. ABD 
28. CD 
Section — B 
29. 5 
30. 1 
Sol. К - [Zn [S] 
1821 - io ^ 210? 
0.01 
*12rpe2- 
for K, . K, oT ses 
1 2 ІН-51 
412 -19 
10792 IH T X10 12041 or pH=1 
31. 3 
Sol. Total current passed in 30 sec. 


= 2 «100 x 10+ 100 x 10+ 100 10+ = 
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32. 


Sol. 


33. 


Sol. 


34. 
35. 


36. 


Sol. 


x 100 x 10 
=3x100x10mAxs 
= 3000 x 10° amps- 3C 


w- EQ or V 2.22 22238 
Е Q F 3 
3 
t-0 
EL 
ko 


t 
loge К — loge Ko = Т. log (p) 


nk = €nko+ (ші) t 
10 
MER 
5 
i=- Theo. Mw. 
exp. Mw 
UT 
65.6 
1-i 
а = 
n-1 
ы 576 
3-1 
а- 7596 
4 
9 
2 
Hj] 
OH = pK, + log ——- 
p Prb + д! [NH 
5.74 = 4.74 + log шэн 
or log ш = 1 
0.1 
ог 4 = 10 
0.1 


ог [NH,] - 1 (M) 
(чн), SO, required = 0.5 mole 
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Mathematics PART - Ill 
Section – A 
37. A 
. r 2 
Sol. (sin" sinx 1/2) —1/4 
38. D 


Sol. (х-2у-4) =12(2x+y) 


39. D 
40. A 
x 6 
f'(x) ШЕ: 
= 3in (х) f "(x)+k 
dy? 
41. ABCD 
рх-4,х»0 
Sol. f(x)= 4.Х-0 
e,x<0 
42. AC 
Sol.  f(x)-(2x-1)(2x1)(x-2)(x-4) 
1 
а = 
2 
1 
27 
7-2 
o=4 
43. CD 
Sol. If œ is real root then æ = 2,m=+2, non-real root = 1+i 
44. ABC 
шары mn п т 
Sol. 25 = — || —+— 
XXE IE +z) 
45. AC 
46. AC 
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47. 


48. 


Sol. 


49. 


50. 


51. 


52. 


53. 


54. 


Sol. 


Section – B 


4 


8 
Let f (x)=——; f "(x)= 


Е 70+ х> 


70- x? 
(70442) 
So f (x) increase in (0,70 and f (х) decrease in (/70,) 


So, greater term may be а, or a; 
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TEST DATE: 07-01-2023 
Time Allotted: 3 Hours Maximum Marks: 300 
General Instructions: 
• The test consists of total 90 questions. 


° Each subject (PCM ) has 30 questions. 


e This question paper contains Three Parts. 

• Part-A is Physics, Part-B is Chemistry and Part-C is М athematics. 
e Each part has only two sections: Section-A and Section-B. 

° Section - A : Attempt all questions. 

• Section - В : Do any five questions out of 10 questions. 


Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries +4 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics PART – А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In a two slit experiment with monochromatic light, fringes are obtained on a screen placed at 
some distance from the plane of slits. If the screen is moved by 5 x 10-2 m towards the slits, the 
change in fringe width is 3 x 10-5 cm. If the distance between the slits is 1079 m, calculate the 
wavelength of the light used. 

(A) 4500 À (B) 3000 À 

(C) 9000 À (D) 6000 À 


A mass 2m rests on a horizontal table. It is attached to a light 
inextensible string which passes over a smooth pulley and carries a mass 
m at the other end. If the mass m is raised vertically through a distance h 
and is then dropped, then the speed with which the mass 2m begins to 


rise is: 4 
= 2gh 
(A) ү281 (8) 3 22227727777 
h 
(C) Zl (D) J/gh 


A particle starts moving with initial velocity from the origin of co-ordinates at time t = 0 and moves 
in the xy plane with а constant acceleration œ in the y-direction. Its equation of motion is 


= Bx’. Its velocity component in the x-direction is: 
y 


(A) a/ B (B) 42a / B 
(C) a/2B (D) Ja / 2B 


By what percent the energy of a satellite has to be increased to shift if from an orbit of radius r to 


=r? 

2 

(A) 66.7% (B) 33.3% 

(C) 15% (D) 20.3% 

A point object O is placed at a distance of 0.3 m from a convex 

lens (focal length 0.2 m) cut into two halves each to which is Ay 
displacement by 0.005 m thus making separation between them © . ~ 
of 2х 0.005 as shown іп fig. Find the position of the image. Find g 
the distance between the images. 4—30 cm -» 
(A) 0.003 m (B) 0.002 m f= 20cm 
(C) 0.004 m (D) 0.001 m 
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The relation between U, p and V for an ideal gas in an adiabatic process is given by relation 
U =a+bpV. Find the value of adiabatic exponent (v) of this gas: 


b a 
b a+b 


A metal disc of radius a rotates with a constant angular velocity œ about is axis.. The potential 
difference between the centre and the rim of the disc is (m= mass of electron, e =charge оп 
electron): 


22 2.2 
тоға 1 мога 
(A) (B) тоа 
e 2 е 
242 2-2 
eoa eoa 
(C) (D) 
2m m 
Six wires each of resistance r form a tetrahedron. The equivalent 4 
resistance between corners 1-2 and 1-3 are respectively: 
(A) 222 (В) ғ,” 
272 | 
(с) = (D) r.— i ? 
тр. r 14 
2 2 2 
The ionization potential of Lit* ion is 122.4 V. Find the value of its first excitation potential. 
(А) 91.8у (В) 45.9 V 
(C) 122.4V (D) 28.4 V 
Uniform rod AB is hinged at the end A in a horizontal position as шугуй 


shown in the figure. The other end of the rod is connected to a 
block through a massless string as shown. The pulley is smooth 
and massless. Masses of the block and the rod are same and 
are equal to'm'. Acceleration due to gravity is g. The tension in 
the thread and angular acceleration of the rod just after release of 
block from this position are: 


3m 5mg 3 
mes » (gy = ch 
8. 8l 8 81 

то 5 7те 7 
сс = (D) = 
8 8 8 81 


A radioactive sample has 6.0x 10” active nuclei at a certain instant. How many of these nuclei 
will still be in the same active state after two half-lives? 


(A) 3x10" (В) 1.5х10* 
(С) 0.75х 107 (D) 6x10" 
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17. 


A particle performs SHM of amplitude A along a straight line. When it is at a distance NEY, 2A 


from mean position, its kinetic energy gets increased by an amount 1/2 то?А? due to an 
impulsive force. Then its new amplitude becomes: 


45 43 


A) —A B) —A 
(A) 2 (В) 2 
(С) 2A (0) 5А 
Find the constant b in Moseley’s equation Му =a (Z — b) from the following data. 
Element Z Wavelength of K3X-ray 
Mo 42 71 pm 
Co 27 178.5 pm 
(A) 1.43 (B) 1.11 
(С) 1 (D) 1.37 


A 70 cm long sonometer wire is in unison with a tuning fork. If the length of the wire is decreased 
by 1.0 cm, it produces 4 beats per sec. with the same tuning fork. Find the frequency of the tuning 
fork - 


(А) 276 sec! (B) 272 вес”! 
(С) 269 вес”! (D) 280 вес”! 


Mr. Sanjay wants to calculate the current and power dissipated in an LCR series circuit. He connected 
100W resistance to an AC source of 200 V and angular frequency 300 radian/sec. When he removed 
only the capacitance, the current was found to be lagging behind the voltage by 60°. While on 
removing the inductance he found, the current leading the voltage by 60°. Find the value of current 
and the power dissipated obtained by him 

(A) 200 Watt (B) 100 Watt 

(C) 400 Watt (D) 300 Watt 


The length of a wire between the two ends of a sonometer is 105 cm. Where the two bridges 
should be placed so that the fundamental frequencies of the three segments are in the ratio of 
1:3:15. 

(А) 75 ст, 25 cm, (В) 25 ст, 75 ст, 

(С) 75 ст, 100 ст, (D) None of these 


116 


In an LR circuit as shown in fig. when the switch is closed how much тб УУУ 
time will it take the current to grow a value гэ (where 7) < 1) 
- 


L (B) (L/R) In | : 


(A) (L/R) In = 
n -n 


| P 


(C) (2L/R) In 


1 
L (D) None of these 
n 


рын 
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18. One plate of a capacitor is connected to a spring as shown in figure. 
Area of both the plates is A. In steady state, separation between the 
plates is 0.8d (spring was unstretched and the distance between 


the plates was d when the capacitor was uncharged). The force 
constant of the spring is approximately: 


Aeg, AE? 26,АЕ 
A) TAL 8) 5 : 
d d 
6e, E^ EAE? 
(Сс) —— ( р 
Ad: 2d 
19. In the figure, a block slides along a track from one level to a u=06 
higher level, by moving through an intermediate valley. The mem 
track is frictionless until the block reaches the higher level. Vo | һ 
There a frictional force stops the block in a distance d. The. f] штмлтя сү (ра _ 
block’s initial speed v, in 6m/s, the height difference h is di n ; | 
l.1m and the coefficient of kinetic fraction u is 0.6. The қ” A 
value of d is (g = 10 m/s?) "ууд 
(A) 1.17m (В) 1.71m 
(C) 3.41m (D) 2.81m 
20. The combination of the gates shown in the figure 
produces: 
(A) NOR gate 
(B) OR gate 
(C) AND gate B 
(D) XOR gate 
SECTION – B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. A point charge is placed outside a spherical shell as shown in the figure. 

Find. the electric potential (in kilo volt) on the surface of shell / 5 Y )- 

(Таке: q=lucand К-50ста) q 

ee 2R 
22. What is the current in the circuit shown below? 
-ач p-n 3002 -1у 
a 

23. The pressure and volume of an ideal gas are related as P=——____,, where 'a' and Ъ' are 


4) 


constants. The translational kinetic energy due to the thermal motion of the gas sample at volume 
V=b, (given that ab=12kJ) is nkJ. Find n. 
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24. 


25. 


26. 


27. 


28. 


29. 


30. 


A small spherical ball of density same as that of liquid is released 
from rest in a vessel filled completely with a liquid and accelerating 
with acceleration 57 4-5; m/s as shown in the figure. Find the 


initial acceleration of ball just after the release with respect to 
vessel. 


A ball is projected from the point O with velocity 20 m/s at an 
angle of 60? with horizontal as shown in figure. At highest point 
of its trajectory it strikes a smooth plane of inclination 30? at 
point A. The collision is perfectly inelastic. The maximum height 


from the ground attained by the ball is 75 neter. Find the value 
k 


of k? (g = 10 т/52) 


The potential energy of a particle is determined by the expression U= о (x 2 y | where @ isa 
positive constant. The particle begins to move from a point with the co-ordinates (3. 3) only 


under the action of potential fields force. When it reaches the point (1, 1) its kinetic energy is 
АКо. Find the value of K . 


An ambulance blowing a siren of frequency 700Hz is travelling slowly towards vertical reflecting 
wall with a speed of 2 m/s. The speed of sound is 350 m/s. How many beast are heard per sec to 
the driver of the ambulance? 


In YDSE, when a glass plate of refractive index 1.5 of thickness t is placed in the path of one of 
the interfering beams of wavelength A, intensity at the position where central maximum occurred 
previously remain unchanged. If the minimum thickness of the glass plate is kA. Find the value 
of k .... 


If the ionization potential of hydrogen atom is13.6eV , the energy required to remove from the 
third orbit of hydrogen atom is k/2eV . Find the value of k ..... 


- 


Four identical metal plates are arranged as shown. Plates 1 


and 4 are connected by a connecting wire. A battery of emf V d 2 

volts is connected between plates 2 and 3. The electric field d 3 By 
2V 

between plates 3 and 4 is ҡа . Find the value of K . 2d 4 
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Chemistry PART -B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Which of the following molecule has highest bond angle? 


(А) МН; (В) Н;О 
(С) ClO (б) СН, 
Identify the least stable ion amongst the following 

(A) Li (В) Ве” 
(C) B. (D) C 


When sulphur is dissolved in oleum, a deep blue solution containing polyatomic sulphur cation is 
obtained. The formula of the cation present is 


(А) S7 (B) S;* 
(C) Si; (D)S;; 
- - + 
Ї | Ї | 
+ 

Н-С-ОН Н-С-ОН H-Ç-OH H- C- OH 

II III IV 
Increasing order of stability is 
(A) 1< III «1 « IV (B)AV < IIl < Il < I 
(C) Ш « IV « IL < I (D) II « IV « III « I 


There is formation of precipitate almost instantly when alcoholic AgNO, reacts with 


є 

(Оу=сња сн,—с—с Со 

(D Пр (Ш) 
(A) |, Папа III (B) | and 1! 
(€) Il and 1 (D) | and III 
In the detection of nitrogen, blue/green colour is due to formation of Prussian blue. It is: 
(А) Fe," [ Fe" (CN). | (B) NaFe" [Fe" (CN), | 
(с) Na, |Fe(CN), | (D) Na, [Ее(С№), | 


An alkane with the formula CgH,, can be prepared by the hydrogenation of only two alkenes 
(CHp). IUPAC name of the alkane is: 


(A) 2, 2-dimethylbutane (B) 2, 3-dimethylbutane 
(C) 2-methyl-pentane (D) n-hexane 
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38. 


39. 


40. 


41. 


42. 


43. 


44. 


СН,СН-СНОН, + CHCI; + t - ВиОК > A. A is: 


(A) СНЭСН-СНСН; (В) CH4CH-CHCH; 
Тк” SA 
СН: 
CI CIl 
(C) CH;5CH - CHCH, (p СНЗСН-СНСН; 
Sf 
OBuO СІ O 


Glucose is added to 1 litre water to such an extent that ^ T;/ Ki becomes equal to 1/1000, the wt. 
of glucose added is 


(A) 180 g (B) 18g 
(C) 1.89 (D) 0.18 g 
Which of the following is most basic? 
(A) x (B Сн; СН» 
Н-М-СН» 227 
N 
СН-ь-. © СНз 
(С) СН; СН; (D МН» 
“2227 
N 
1 
С CH; 
СН; СН; 
СН; 
Cellulose on hydrolysis with dil. Н-5О, gives - 
(А) a—D-glucose (B) B -D — glucose 
(C) 0 -fructose (D) none of these 
Which of the following is the example of condensation polymer 
(A) Polystyrene (B) Terylene 
(C) Polyethene (D) Polypropene 
Tin reacts with- 
(A) Hot conc. HCI (B) Conc. HNO3 
(C) HgCle on heating (D) All of these 


If the starting material is 1-methyl-1, 2-epoxy-cyclopentane, of absolute configuration, decide 
which one compound correctly represent the product of its reaction with sodium methoxide in 
methanol. 


(A) (B) 
OCH; CH;0 CH; 


HO CH, HO 
(C) (D) all of these 


Н; 
СН; НО 
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48. 


49. 


50. 
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Pick out the incorrect statement for ХеЁс- 

(А) XeFs is hydrolysed partially to form XeOF, 

(B) It reacts with SiOz to from XeF, 

(C) On complete hydrolysis, it forms ХеОз 

(D) It acts as F acceptor when treated with alkali metal fluoride, but cannot act as F donor to 
form complexes. 


An inorganic compound gives a white ppt. with a solution of AgNO,, a white ppt. with dil. 


H,SO, and impart green colour to flame. The probable compound is 


(A) CuCl; (В) BaCle 

(C) Cu(NO3); (D) РЫС 

When CH; = СН-СООН is reduced with LiAIH4, the compound obtained will be 
(А) CH5-CH;-COOH (B) СН» = CH-CH;OH 

(C) CH5-CH;- CH;OH (D) СНа-СН;-СНО 


In the electronic configuration of nitrogen has 1s’, it would have energy lower than that of the 
normal ground state configuration 1s?2s?2p? because the electrons would be closer to the 
nucleus. Yet 1s’ is not observed because it violates 

(A) Heisenberg uncertainty principle (B) Hund's rule 

(C) Pauli's exclusion principle (D) Bohr postulates of stationary orbits 


A mixture of calcium ethanoate and calcium methanoate is heated strongly. The expected product 
is 


(A) acetaldehyde (B) Ethyl methyl ketone 
(C) diethyl ketone (D) Propyl ketone 
Among the following complexes which one will show.co-ordination isomerism? 
(A) [Cr(NH3)g] [CoCle] (В) [Cr(NH3)gClz 
(C) [Со(еп) ССІ (D) [Cr(en)2Cl.]* 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


A large irregularly-shaped closed tank is first evacuated and then connected to a 55 litre cylinder 
containing compressed nitrogen gas. The gas pressure in the cylinder, originally at 21.4 atm, falls 
to 1.5 atm after it is connected to the evacuated tank. Volume of the tank in litres is xx10 , then 


the value of 'x' is 


Number of neutrons in 18 mL of water (density of water = 1 gm/mL) іѕ хх10°°. The value of 'x' 
is . (where, Na = 6x10”) 


A solution containing H* and D* ions is in equilibrium with a mixture of Н and D; gases at 25°C. If 


D'] 


+ 


isxx10?. The value of 'x' is 


partial pressure of both the gases are 1.0 atm, then log: 


(approximate value to nearest integer) . [E2(D*/D2) = —0.003V] 
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54. 


55. 


56. 


57. 


58. 


59. 


60. 


The solubility product of Agl at 25°C is 1.0 x 10 9 mol? L°. The solubility of Agl in 10° * N solution 
of KI at 25°C is approximately (in mol L”) is 1x10" mol/L . Find the value of 'x'. 


0.7 g of Ма:СОз. х НО is dissolved in 100 ml, 20 ml of which required 19.8 ml of 0.1 N HCI. The 
value of x is . 


k for a zero order reaction is 2 x 10? mol 1757. If the concentration of the reactant after 25 s is 
0.5 M, the initial concentration must have been 


The temperature of 5 ml of a strong acid increases by 5K when 5 ml of a strong base is added to 
it. If 10 ml of each is mixed, temperature should increase by ........ K 


The coagulation of 10 cm? of gold sol is completely prevented by addition of 0.025g of starch to it. 
The gold number of starch is (when 1т 10% NaCl solution is added in the gold solution) 


One mole of N2O,(g) at ЗООК is kept in a closed container under one atmosphere. It is heated to 
600K the resultant pressure is 2.4 atm at equilibrium. Find out % decomposition of N,O, (0) 


In cubic ZnS lattice, if the radii of Zn™* and S? ions are 0.83 A and 1.74 A, the lattice parameter 
(edge length, a) of cubic ZnS is (in nearest integer) 
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Mathematics PART- C 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. A function f : R — Ris defined as Fx) = 3х? +1. Тһеп f” (х)іѕ 


х-1 1 
А В) —vx-l 
(А) 3 (В) 3 
-1 | х-1 
(С) f does not exist (D) ae 
sin 2.) 
62. lim ————— is equal to: 
хәл 2cos x — 
(A) = (B) Ез 
B яр 
1 
(с) V3 (D) - 
2 
63. Let f (x)= Ге (х-1)(х-2)4х. Then f (x) decreases in the interval? 
(A) (2, ©) (B) (2, -1) 
(С) (1,2) (0) (-о, 1)U(2, о) 
2 — 
64. If T =| dim. is equal to: 
X мл 2x +1 
4238-25-41 \2х* -2x +1 
(А) Cas 7% (В) аНЫ Э 
х х 
428. —2х* +1 
(С) мє ыхы . (О) None of these 
2х 
65. Тһе area enclosed between the curves у = ах? and x = ау’ (a > 0) is1sq.unit , then the value of 
ais: 
(A) = CE 
B 2 
1 
C)1 D) — 
(C) ( E 
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66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


d 
The solution of the differential equation = =(4x+ у+1) 18: 
x 


(A) 4x - y+1=2tan(2x+y+C) (B) 4x+ y+1=2tan(x+2y+C) 
(С) 4x - y+1=2tan(2y+C) (D) 4x - y -122tan(2x 4 C) 

0 X +2x+c 
For x € К, the expression —, — — —— can take all real values ifc е: 

Xx +4х+3с 

(C) (0,1) (D) (-1,0) 
The third term of a G.P. is 2. Then the product of the first five terms is: 
(A) 2° (B) 2° 
(C) 2° (D) None of these 


If the system of linear equations 
x+2ay+az=0 

x+3by +bz=0 

х+4су+с:= 0 

Has a non-zero solution, then a, b, с: 


(A) are in A.P. (B) are in G.P. 
(C) are in H.P. (D) satisfy а+ 2b + Зс = 0 


The number of points of intersection of the curves represented by 
| E 1-3 Л 
arg(z—2- 7i) = cot (2)апааг =+. 
4 ) ( : | 2-І | 2 
(А) 0 (В) 1 
(С) 2 (D) None of these 


If all the roots of 2 ас +bz+c =O are of unit modulus, then: 


(A) |4|<3 (в) [| <3 
(С) с)-І (D) All of these 
(M 
If M be a square matrix of order 3 such that IM| — 2, then ШЕ equals to: 
1 1 
А) = B) — 
(А) 2 (В) 1 
1 1 
C) — D) — 
(C) 8 (D) 16 


How many ways are there to arrange the letters of the word "GARDEN" with the vowels in 
alphabetical order? 

(A) 120 (B) 480 

(C) 360 (D) 240 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 


13 


2п 

(1+ x+ х?) = Б EA , then a,—"C,-a,_,+"C,-a,_,-"C,-a 
r=0 

equal to: (r is not multiple of 3) 
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(A) 0 (B) "C, 
(C) a, (D) 1 
If (1+ T = C, Cx Cyx +.....+ Cx than the sum of series 
бїл Се Сноу + Cyo99 equal to: 
1 1 
(A) (2% -1) (В) (22° -1) 
2 3 
І 2009 І 2009 
€) (2 -1) (0) 4(2 A) 


The boy comes from a family of two children. What is the probability that the other child is his 


sister? 

1 1 
A) — B) — 
(А 5 (B) > 

2 1 
С) — ПО) = 
(© 5 m 


If A be any event in sample space then the maximum value of 34 P(A) +4,/P(A) is: 


>0;(x>0): 


(A) 4 (B) 2 

(С) 5 (D) Cannot be determined 
Least positive integral value of 'a' for which 7 1 (а? – За + 3) 

(А) 1 (В) 2 

(С) 3 (0) 4 


The minimum value of x^ + y^ +z’ if ax by ^ cz = p, is: 


2 2 
Р p 
A) | — — В) ——— — 
l 16:38 х a +b’ +c? 
a c 
—— x (D) 0 


The scalar triple product [а +Ь-с b+c-a с+а-Ь] is equal to: 


(B) | abc | 
(D) 4| abc | 
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SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


1 


Ма соз ! x 


Find the number of integers in the domain of f (x) = 


If x=cos@ and y —sin 0, then 


acp is: 
2 


For a positive integer n, letI, = (2-0) nxdx. Find the value of [1,+1,+1,+1,] where 


=T 


[.] denotes greatest integer function. 


Find the number of positive integral values of k for which kx” +(k —3)x+1<Ofor atleast one 
positive x . 


The value of 2- 


r=l 


er is equal to: 
Ar^ +1 


The sum of all digits of n for which У r2” 2 2-2"? is: 


f=) 


For a unique value of u & A, the system of equations given by 


x+y+z=6 
x+2y+3z=14 
2x+5y+Az=u 


Has infinitely many solutions, then 


– А, 
is is equal to: 
4 


А and B are two square matrices. Such that A°B = BA and if (AB) = д“ .В'. Find the value 


ofk —1020. 


6 
5 
The remainder when > 27 is divided by 11, is: 


k=l 


flogs (logy, (log; (x))) = ; find x. 
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Physics PART -A 
SECTION - A 
1. D 
Sol. Тһе Піпде-місіһ 0) is given by 
17 асыр 
ағы 7 


Where àis the wavelength of light used, D is the distance of the screen from the two slits and 2 d 
is the separation between two slits. 


‚_ A(D- D) 
Now -p'z 
8-8 5 
— L- (B—p')2d 
р-р 
» Пар 
5х107 | 
= 0.6 x 10° т = 6000 А 
2 В 
3. D 
4. B 
5. A 
Sol. The image formation is shown in fig. 


S 
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Sol. 


O 0.0005m 


(a) ҚЫ a 


The rays through optical centres O4 and Оо pass undeflected. The image of О are formed at 14 


and L, due to upper and lower lenses respectively. 
The number of images formed - two 


1 1 1 
For a convex lens, —- — = — 
v u f 
Here u 2 — 0.3 m and f = 0.2 m 
ETE NE E. 
v u f 03 02 0.6 
u-0.6m 
Let d be the distance between the two images I, and L,. From ЛОО {Орапа All4Io, we have 
d 2 Y 
О,О, u 
d | 0.3 0.6 
0.0005 + 0.0005 0.3 
Solving we get d = 0.003 m 
A 
B 
A 
A 


According to given data, ionization energy of Li** ion is 122.4 eV 


Excitation energy of this ion 


- 1224 
и o 


= 221 - 1 
4 
- EET 
4 

Eex = 91.8 eV 
Hence, the value of the first excitation potential 

-91.8V 
B 
B 
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Sol. In one half-life the number of active nuclei reduces to half the original number. Thus, in two half- 


lives the number is reduced to B B of the original number. The number of remaining active 


nuclei is, therefore, 6.0 x 1018 х B x i 1.5 x 1018 


12. C 
13. D 
Sol. Moseley's equation is 
Уу -a(Z-b). 
с 
Thus |-- -а(24-0) ...(i) 
Ya 
с 
апа |— -a(Zo-b) ...(ii) 
175 


Using equations (i 


Я 


апа (ii), we get 


на © 


1 
—— = =a (74 - Zo) 
Ум Ум 
аршы Кз E. л 
Putting given values 


a = 5.06 x 107 Hz 
Dividing equation (i) by (ii), we get 


М, 27,-Ы 
м 748 
[178.5 2 42-b 
ZEB 


=> 0р= 1.37 

14, А 

Sol. Let the frequency of the fork be n. In the first case, the length of the wire is 70 cm (0.70 m). 
Therefore, 


n= : (2 ...(1) 
2x0.70 | m 


On decreasing the length of the wire, its frequency will increase. Hence in the second case when 
the length is 69 cm = 0.69 m, then 


п+4= B 0) 
2x0.69\ m 


dividing equation (1) by (2), we get 


n 0.69 
n+4 0.70 
=n x 0.70 = (n + 4) x 0.69 
ju P5069. sr esc 
0.01 
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15. 


Sol. 


16. 


Sol. 


17. 
Sol. 


A 


tan 60? = & tan 60° = IM 


2.01, = m 
оС 
г. impedance of the circuit, 


1 
212 
2- СУЗ | -R. 
oC 


Current in the circuit, 
ig = рг... = 2 атреге. 
7 R 100 


Average power, P = ; Vo ip cos д. 


oL-loC _ 
R 


2 P = > x 200x2x1=200 


But tan ф- 0, “cos $«1. 


C 


From the law of length of stretched string, we have n, 4; = n2 l2 = N3 l3 
Here ny :no:na21:3:15 


s Py on 22 апа е. = 15/1 
4, ns 1 з 1 
2 2 
l, =— апа ¢,=— 
574 "16 


The total length of the wire is 105 cm. 
Therefore £,4 £5+ £42105 


or {ш Ый а _ 105 or 214, 2408 
3. 15 5 


Hence the bridge should be placed at 75 cm and (75 + 25) = 100 cm from one end. 


B 
We know that 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


Sol. 


29 


Sol. 


30. 
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Or t= In 


SECTION - B 


9 
Field inside the shell is zero, so potential is uniform 


V= Ka =9 kilo volts 
2R 


Қһ-Й-Х => ЦІ5-1)-Л = t= 2h 


Energy required removing the electron from the third orbit 
13.6 


е eV =1.5x1.6x10"J=3 eV 
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Chemistry PART – В 
ЅЕСТІОМ – А 
31. C 
Sol. Due to back bonding between lone pair of oxygen atom and vacant d-orbital of Cl atom, 


32 


Sol. 


33. 


34 


Sol. 


35 


Sol. 


36. 


37. 


Sol. 


38. 


Sol. 


39. 


Sol. 


hybridization of oxygen atom changes from sp? to sp’, so the bond angle increases. 
/^ 
а CI 


B 
Be atom has it's configuration 152.25? so, В has it's configuration 15°, 2s?, 2p! and therefore it will 
be most destabilized. 


B 


B 

Stability order is | > Il > ПІ > IV, because | is neutral, while in Il all atoms with complete octet 
system while 1 is more stable than IV because in case of IV oxygen is positive with incomplete 
octet system. 


B 

In (Ш) carbocation cannot be formed because of the bridge head. 

A 

B 

CH;-CH-CH-CH; It can be prepared by the hydrogenation of only two alkenes. 

CH; CH3 
H2C=C-ÇH-CH; and H3C-C-C-CH; 
СН» СН» СН; СН» 
В 


CHCl, + ї1=ВиО”К* > t-BuOH + ССІ; 
GEL = co, + ch 
СН,-СН-СН-СН, + :CCl; >CH;-CH-ÇH-CH; 


SN 
Cl Cl 
D 
AT; = k; x Molality 
AT, oiy number of moles ot glucose _ 1 Ж weight of glucose (in g) 
К, mass of water (in kg) 1000 180x1 


weight of glucose (іп g) = 0.18 g 
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40. B 
Sol. Steric hinderence of two -СНз groups makes Мсн group out of plane of benzene ring. So, 
3 


lone pair on nitrogen atom is not involved in resonance, therefore, this amine is most basic. 


41. B 
42. B 
43. D 
44. B 
Sol. 


Ма" ОСН; 
H;C /CHOH CHO CH; 
O H 


45. D 
46. B 
47. B 
48. C 
49. A 


Sol. (СН-СОО)Са + (H-COO);Ca —> 2CH;-CHO + 2СаСО» 


50. A 
SECTION - B 

51. 73 

Sol. Let the volume of the tank be V litres. 
As the number of moles of № before and after connecting it to the tank will be same, 
21.4x55 | L5x(55+V) ас 

КТ RT RT 
(moles of № before connection) (moles of М: after connection) 
V = 726 litres. 
52. 48 
Sol. 18mL water = 18g water = 1 mole water 


= Na water molecules 
One water molecule contains 8 neutrons 
total number of neutrons in the given sample = 8Na. 


53. 5 
1 1 
Sol. At equilibrium, Есе = 0, Cell reaction is 2 D.(g) + H* > D* + 5 H»(g) 


Е° = 0.0591 log " = 0.003 


MIR 


cell 7 
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[D] E, 0003. 


log = 
[H'] 0.0591 0.0591 


0.05 


54. 4 
Sol. ког Agl = [Ag] [49] x [П] 
1.0 x 10775 = [Ag] x 107 
© [Ag] = 1.0 х 1077 
So, solubility of Agl = [Ag'] = 1 x 107 mol/L 
55. 2 
weight (in g) 0.7 


Sol. Total number of equivalents of Na2COs.xH50 = - - = 
Equivalent weight 53+9x 


(n factor of NazCO3.xH20 = 2) 
Total number of equivalents of НСІ required for complete neutralization 


0.1x 19.8 
ил ——— х5 
| 1000 | 


0.7 01х19.8х5 


50, - 
5349x 1000 
> X22 
56. 1 
Sol. For a zero order reaction, 
Co - С = Kt 
Co = Ci + Kt=0.54+2x10%x 25 = 1.0 M 
57. 5 
58. 25 
59. 20 
Sol. М,О40) ==> 2МО40) 
at 300k, 1mole 0 mole P = 1 atm 
at 600k, 1—0.2 = 0.8 moles 0.4 moles P=? 
total number of moles at 600k = 1.2 moles 
ЗУ Pent 
P, nj, : ; te 
— = ——- меге п is number of moles and T is the temperature in ‘kK’. 
P, nj 
1 1 
сэ 399 л Рә = 2.4 atm 
P, 1.2x600 
60. 6 
Sol. In ZnS lattice, 52 ions are present as FCC with Zn** ions occupying alternate tetrahedral voids. 
43 a 
BELG, en.) 
4 
a- RIS + 1.74) = 5.94 A? x6 
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Mathematics PART- С 
SECTION - A 

61. C 

Sol. Function is many one so inverse does not exist. 

62. B 


So. Let x-z/3-t, x5nz/32t0 
in(-t 
fm P) 
190 2cos(t+2/3)-1 


63. C 
Sol. f (x) is decreasing, so => f'(x)<0 


64. C 
1 1 
ees р 2 1 
So. = | ах, let t= 2--++— 
2 2 $ 1 >, ЖУ 4 
EE uu 
65. D 
66. D 
67. C 
x^42x4c 
Sol. | y-—— — ——. apply nature of roots 
x°+4x4+3c 
68. C 
Sol.  Letterms a, ar, ar? ,ar^,ar^ given that ar^ = 2, product of five terms 


5 
2 4 2 
-а.ағ. ar^. ar^. ar =(ar ) - 25 


69. 
70. 
71. 
72. 


73. 


> 0g] © " © 


74. 


75. B 
Sol. Put х=1,х=@ &x=@° 
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Sol. 


79. 


80. 


Sol. 


81. 


Sol. 


82. 


83. 


84. 


Sol. 


85. 


Sol. 


86. 


87. 


Sol. 


88. 


89. 


90. 


Sol. 


A 
C 
C 


EE 
х 


a’ —3a+3>1 
с 
a =34+3>0 


Incos ! x » 0 
-1<х<1 


3 
4 


0 
k<0,&D<0 


2 
2 
9 


7 


10 


SECTION - B 


2.{(2r? DS 1-27] 
a (22 +2r+1).(2r? +1-2r) 


A=0,also A, = Д, = A, = 0 and atleast one co-factor of A 0 


3 
4 


5 
log,a=x>a=b* 
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e Each part has only two sections: Section-A and Section-B. 

e Section - А: Attempt all questions. 
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Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
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answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics PART- А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A uniform solid brass sphere is rotating with angular speed оо about a diameter. 
If its temperature is now increased by 100°C. What will be its new angular speed 


(Given 04 = 2.0x10 ?per?C ) 
(А) 1.1 ao (В) 1.01 ay 
(C) 0.996 © (D) 0.824 © 


When a positively charged conductor is connected to earth, 
(A) electrons flow from the earth to the conductor 

(B) protons flow from the conductor to the earth 

(C) electrons flow from the conductor to the earth 

(D) any of (А) or (С) may happen 


LCR circuit shown in figure, then choose incorrect option 
Current will lead the voltage 


X, - 100 
| X, -200n-100 X 
rms value of current is 20 A 5 


n 

A 

B 
1 

Power factor of the circuit is - 

2 


Voltage drop across resistance = voltage drop across 
inductor 


C 


| 
( 
( 
( 
(О 


м2 1201-12-21 


The mass of а body is measured as 10.1 kg. The possible percentage error in the 
measurement is 


(A) + 1% (B) + 0.1% 

(С) + 10% (0) + 0.01% 

Referring to the shown circuit, the current will be minimum Pun 

in с 

(A) a ЖЕЛ M 
(В) b GM b 
(C)c 

(D) same in all the branches 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


10. 


3 AITS-FT-III-PCM-JEE(Main)/2023 


A soap bubble is blown slowly at the end of a tube by a pump supplying air at a constant 
rate. Which one of the following graphs represents the correct variation of the excess of 
pressure inside the bubble with time? 


! ! 

() p B) p 
== + 

! ! 

(C) p (D р 
== == 


There is a 90° bend іп a pipe line in which water is flowing at speed у. The cross 
sectional area of pipe is A. The force exerted by pipe walls on water at bend is 


(А) V3 Avo (В) V2 Ау? 
(С) Ау?р (D) V5 Avp 


A uniform solid hemisphere of radius r is joined to uniform solid right circular cone of 
base of radius r. Both have same density. The centre of mass of the composite solid lies 
on the common face. The height (h) of the cone is 


(A) 2r (В) V3r 
(C) 3r (D) rJ6 


System shown in figure is released from rest pulley and spring is 
massless and friction is absent everywhere. The speed of 5 kg block 
when 2 kg block leaves the contact with ground is (K = 40 N/m & g = 10 
m/s^) 

(A) 42 m/s (В) 2/2 m/s 


(С) 2 m/s (D) 4/2 m/s 


One half mole of a monoatomic ideal gas absorbs 1200 J of heat energy while 
performing 2196 J of work. The temperature of the gas increases by 


(A) 160°C (B) 80°C 
(С) 40°С (D) -1609С 
In the LR circuit as shown in figure, the switch is closed at L R 


t = 0. Mark the incorrect statement of the following: 
(A)The current increases with time 


) 
(B)The current increases with a decreasing rate 
(C) 
(D) 


D)The voltage drop across the resistor increases 


The voltage drop across the inductor increases К —9$ 
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12. 


13. 


14. 


15. 


16. 


A charged particle of unit mass and unit charge moves with velocity of v — (6; + 6j)m/s 
in a magnetic field of B = 2kT . Choose the correct alternative 

(A) The path of the particle may be x? + y? - 4x - 21-0 

(B) The path of the particle may be х? + y? - 4x – 5 = 0 

(C) The path of the particle may be x? + у? + 2x -8- 0 

(D) The path of the particle may be x? + y? – 2х – 15 = 0 

A source of sound is moving towards a stationary observer with a speed of 50 m/s. The 
observer measures the frequency of the source as 1000 Hz. The speed of sound is 350 
m/s. The apparent frequency measured by the observer when the source is moving 
away after crossing the observer is 


(A) 750 Hz (B) 850 Hz 
(C) 1150 Hz (D) 1250 Hz 


The magnetic field at the centre O of the | 
arc in figure is (r is the radius of circular | | 


ас)  --- 4 ae 
[ 0 
145° 90 f. 
i ч 
О 
но Hol | x 
A 2 B) —-|—-1(42 -1 
(А акк ТТ. (8) Е (2 | 
Но! Но! i 
C) —x-| v2 +r D) —x- 424— 
( aee] ( Тн z 
A thin, uniform rod of mass M and length L is at rest on a smooth В, т, L 
horizontal surface. A particle of same mass M collides with the 
rod at one end perpendicular to its length with velocity Vo and Ave 
sticks to it. C is the middle point of the rod and D is a point ata 
distance of L/4 from end A. The time taken by the rod to turn . P fua 
through 90? after collision is bcd 
L nL 
A) — B) — 
(A) ү; (В) V, 
3aL SrL 
O (D) 
5V5 12V, 


A string of length 1m and linear mass density 0.01 kg т”! is stretched to a tension of 100 
N. When both ends of the string are fixed, the three lowest frequencies for standing 
wave are Қ, f2 and fs. When only one end of the string is fixed, the three lowest 
frequencies for standing wave аге n;, пг and пз. Then 

(A) пз = 5n; = f3 = 125 Hz (B) f3 = 5f; = п = 125 Hz 


(C) f; = na = 3f, = 150 Hz (бїгє К Р „ЭНЕ 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-FT-III-PCM-JEE(Main)/2023 


17. A simple pendulum is suspended from the ceiling of the lift. When the lift is at rest, its 
time period is T. With what acceleration should lift be acceleration upwards in order to 
reduce its time period to T/2? 

(A) 9g (В) 9 
(С) 29 (D) 3g 


18. A tunnel is dug along diameter inside the surface of earth and a particle is projected from 


the centre of tunnel. The minimum velocity of particle such that it escape out from the 
earth's gravitation field is (Radius of earth = Re) 


(А) /20R, (8) Зав, 
(с) /ЗаВ, (0) (оя, 


19. In the figure, AB is a uniform wire of length 100 cm 
whose resistance is 5 О. If galvanometer reads zero, 
then AC = 
(A) 10cm (B) 20cm 
(C) 40cm (D) 80cm 

20. In the shown figure two identical beads slide 


along a smooth horizontal rod as shown in 
figure. The relation between v and уо in the 
shown position will be 

(A) v 2 v, cote 


SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. Ко wavelength emitted by an atom of atomic number Z = 11 is X. Find the atomic number 
for an atom that emits K, radiation with wavelength 42. 
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22. 


23. 


24. 


25. 


26. 


27. 


28. 


Ж К Н FR g Н Н SG B gAeEgT 


A metal rod of mass 10gm and length 25 cm is 
suspended on two springs as shown in figure. The 
springs are extended by 4 cm. When a 20 ampere 
current passes through the rod it rises by 1 cm. 
The magnetic field is x x 107 Т (9 = 10 m/s?). Find 
the value of 10x. 


X 
x K 
X 
X 
X 


In a certain hypothetical radioactive decay process, species A decays into species B and 
species B decays into species C according to the reactions 


A —— 2B + particles + energy 
B — 3C + particles + energy 


The decay constant for species A is A, = 1sec ' and that for species B is à, = 100 sec '. 


Initially 10* moles of species of A were present while there was none of B and C. It was 
found that species B reaches its maximum number at a time t, = 2 In(10)sec. If 
maximum number of moles of B is N, then 10 N is: 


In YDSE experiment if the screen is shifted by a distance of 0.5 m away from the slit, 
3% maxima is shifted by 3 x 10^ m. The slit width is 2 x 10-°m. If the wavelength (in nm) 
used in the experiment is ‘k’, find the value of ‘k’. 


On the diagram, two blocks of equal mass are connected by an 
ideal string. The values of m = 1 kg and kə = 100 N/m are given. 
Initially, both springs are relaxed. Then the left block is slowly 
pulled down a distance 0.1 m and released. The maximum 
possible value of К; (in N/m) for which both blocks will have same 
magnitude of acceleration just after releasing, is k. Both spring 
have natural length of 2m. Then find the value of k.. 


In YDSE distance between the slits plane and screen is 1m and distance between two 
slits is 5 mm. If slabs of thickness 2mm and 1.5mm having refractive index 1.5 and 1.4 
are placed in front of two slits, find the shift (in mm) of central maxima 


Suppose potential energy between electron and proton at separation r is given by U = k 
In r, where k is constant. For such hypothetical hydrogen atom, find the ratio of energy 
difference between energy levels (n = 1 and n = 2) and (n = 2 and n = 4) is 


A concave mirror of focal length 15 cm is placed in air at a Раа, 
height of 45 cm above the water surface as shown. The axis 
of the mirror is vertical and the reflecting surface faces the 
water surface. A point object is placed on the axis of concave 
mirror at a distance 35 cm above the water surface. Find the 
position of image formed after two successive processes- first 
reflection from the concave mirror and then first refraction 
from the water (reflective Index of water 4/3). The distance of 
image from water surface (in cm) is 


ee 
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29. A point mass of 1 kg collides elastically with a stationary point mass of 5 kg. After their 
-collision, the 1 kg mass reverses its direction and moves with a speed of 2 ms”. Find the 
kinetic energy (in mJ) of a particle of mass 6 kg moving with same velocity as that of 

centre of mass of the above two particles of mass 1 kg and 5 kg. 


30. Two identical capacitor connected as shown and having Qo 
initial charge Qo. Separation between plates of capacitor is < 
do. Suddenly the left plate of upper capacitor and right plate * 
of lower capacitor start moving with speed v towards left i 
while other plate of capacitor remains fixed. (given Фу. ын 
+ 
amp). Find the value of current (in amp) in the circuit. 0 үе 
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Chemistry PART- B 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. Molar heat capacity of an ideal gas at constant volume is given by C, = 2 x 10° J (in 
Joule). If 3.5 mole of this ideal gas are heated at constant volume from 300 K to 400 K 
the change in internal energy will be 


(A) 7 (B) 4 
(C) 8 (D) 6 
32. The compound X — СНСООН will be the strongest acid if X is: 
(A) СНа (B) NO; 
(C) F (D) OH 
33. ВСІ, +H, + С 1700-18000 , Product(s) 
The product(s) of above reaction is/are 
(A) CCl, + B2He (В) B4C + HCI 
(C) B+ Cl» + СН, (0) ВэН, + CHCl, 
34. Atomic radii of Ti, Zr and Hf vary 
(A) Ti > Zr > Hf (B) Ti « Zr « Hf 
(C) Ti « Hf « Zr (D) Ti « Zr = Hf 
35. | Which of the following hydrocarbon can form one monochloro product with Clo/light? 
CH үз 
(А) CH - CH, (В) CH3 - T - CH3 
HaC Сн; 
CH3 
(C) »СНз- | - CH2 - СНз (D) CHsCH;CHs 
CH3 
36. Dehydration of alcohols produces 
(A) alkanes (B) alkenes 
(C) alkynes (D) aldehydes 
37. Тһе shape of [Co(NH3)g]* is: 
(A) Tetrahedral (B) Trigonal bipyramidal 
(C) Octahedral (D) Square planar 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


38. 


39. 


40. 


41. 


42. 


43. 


44. 
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AgNO; solution will not give white precipitate with: 


(A) [Co(NHs)sCls] (B) [Co(NH3)4CL;]CI 
(C) [Co(NHs)sCl]Cle (D) [Co(NH3)g]Cls 
Which of the following compound exhibits tautomerism? 
(A) chloroethane (B) ethanol 
(C) ethoxyethane (D) nitroethane 
Which of the following two reagents form silicates when react with silica (SiO2)? 
(А) NaCl and Na?S (В) NaOH and МаСОз 
(С) NasSO, and NaNO; (D) NaBr and NaHSO, 
In which combinations, all the ligands are ambient in nature? 
(A) МО,,5СМ and CN (B) EDTA, SCN 
(С) н, O (D) All of these 

К 

OH 


153 
CH,CH = CH- CH - CH = CHCH, 


How many stereoisomer(s) is/are possible for the above compound? 
(A) 2 (B) 3 
(C) 4 (D) 6 


Which of the following reaction produces maximum heat? 


a 
(B) 
Hi +H, —À 


Ni 


NT 
-Н, 5 


? 2 
(С) 

+H, —> 
Which of the following substance can decrease the ionization of СНзСООН in water? 
СН,СООНЦІ)-СН,СОО (aq) + H* (aq) 


(A) NaOH (B) NH4CI 
(C) К2СОз (D) NaCl 
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45. CH 
CH, = CH- C - CH,CH,Br 


C2H5 
Which of the following substance converts the above optically active compound to 
optically inactive compound? 


(A) HBr (В) Br/CCl4 
(C) HBr/R202 (D) Вгг/Н:О 
46. Which substance is used for refining of Nickel in Mond’s process? 
(A) l2 (B) CO 
(C) CO (D) MnO 
472 сбас AE (pu 9 B Sf 
CO; 
White ppt. 
ST «CO, —OU-«H,O 
Which of the following is 'U'? 
(A) СН:СООМН, (B) МН>СОМН; 
(C) МН>СООМН, (D) МН:СООН 
48. Which of the following orbital has the maximum number of radial nodes? 
(A) 4s (B) 4p 
(C) 4d (D) 4f 
49. In which case bond length of C — O bond is maximum 
(A) Carboxylate ion (B) Phenoxide ion 
(C) p-nitro phenoxide ion (D) 2, 4 di-nitro phenoxide ion 
50. Which of the following overlap forms the strongest sigma bond? 
(A) 25-26 (B) 2p. – 2p. 
(C) 3p, - 3p, (D) 2p. – Зр; 
SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


о 
51. The energy of an electron of hydrogen atom is -13.6 eV when it is 0.53 A away from the 
nucleus. When the hydrogen atom is supplied with 12.75 eV energy the electron moves 


о 
to a higher orbit. If the distance of that orbit from the nucleus іп is expressed as 300 A. 
What is the value of x? 


52. 56.7 g anhydrous oxalic acid (H2C204) completely decolourises 200 mL of acidified 


KMnO, solution. If the molarity of the KMnO, solution is expressed as E M. What 


is the value of x? 
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54. 


55. 


56. 


57. 


58. 


59; 


60. 
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A large number of structural isomers are possible with formula C4H41N 
If x Number of primary amines, 
y = Number of secondary amines and 
- number of tertiary amines, then 
What is (x + y + z) 


The temperature of a sample of diatomic ideal gas is increased by 4.5 times of its initial 
value. At this temperature the molecules are completely dissociated into atoms. How 
many times will the gas velocity increase from initial value due to the change? 


10 
1 
107 


P in atm 10 


107 
107 


Time ---> 
The plot of partial pressure of the product and reactant is given above. What is the 
value of AG? in L atm unit at temperature “Т? 
[Assume 2.303 RT = 4 L atm mol] 


АВ, is 10% dissociated in water to А?* and В”. The boiling point of a 10.0 molal aqueous 
solution of АВ» is ?C.(Round off to the nearest integer). [Given: Molal elevation 
constant of water Ky- 0.5 К kg тог” boiling point of pure water = 100°C] 


At 363 K, the vapour pressure of A is 21 kPa and that of B is 18 kPa. One mole of A and 
2 moles of B are mixed. Assuming that this solution is ideal, the vapour pressures of 
mixture is kPa.(Round off to the nearest integer) 


A certain element crystallises in a bcc lattice of unit cell edge length 27/AA. If the same 
element under the same conditions crystallizes in the fcc lattice, the edge length of the 
unit cell in \AA will be (Round off to the nearest integer) 

[Assume each lattice point as a single atom] 


[Assume V3 - 1.73, V2 =1.41] 


When light of wavelength 248 nm falls on a metal of threshold energy 3.0 eV, the de- 
Broglie wavelength of emitted electrons is \A. 
(Round off to the nearest integer) 


[Use: +/3 = 1.73, h = 6.63 х 10?* Js, Me = 9.1 x 1077 kg, c = 3.0 x 10? ms”, leV = 1.6 
x10 4 


A certain orbital as n = 4 and m, = -3. The number of radial nodes in this orbital is 
(Round off to the nearest integer) 
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Mathematics PART- C 


SECTION – A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


? and the ordinates x = 1 


34-р 


The area bounded by the x — axis, part of the curve y =1+ x^ 


and x = 2 is divided into equal parts by the ordinate at x =a such that a= ~ then 
the value of p is 
(A) 70 (В) 71 
(С) 72 (D) 73 
T Aie ау -V2 
yo y^ Е 
1 
A) 442 В)-- 
A a 4.2 
(С) V2 (D) 0 
If the parabola y=ax* +bx+c has vertex at (4, 2) and X e[1, 3], and the maximum 
À 
value of product abc is A, then Big 
(A) 2 (В) 4 
(C) 6 (D) 8 


Let P be a point on the line segment joining A(5cosa,5sina) and B(5cosf, 5sinp) 
such that 3PA = 2РВ then the locus of P is if |а -В|= = 


(А) x? +y? 213 (B) x? + у? =19 
(С) х? +y? 21 (D) x? +y? = 25 


Let 2,,25 and 2: are three complex numbers such that [z;| = [22| = [z4| = 1 and 


21 22 23 
2928 Ю 2122 
then the number of possible integral values of [24 +25 + 23) is 
(A) 3 (B) 2 
(С) 1 (D) 4 


==} 
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Let P be any point on the line x-y - 3-20 and A be a fixed point (3, 4). If the family of 
lines given by the equations 
(3sec 0 + 5coesc0)x + (7sec0 - 3cosec0)y +11(ѕ$есӨ – cosec0) - 0 are concurrent at 


a point B for all permissible value of 0, then maximum value of |PA — PB|is 
(A) 3 (B) 2410 
(С) 2/34 (D) 5 


Let P(x) be a quadratic polynomial such that Р(1)--1 if 


| p(x)dx 


(2х -3) (3x - 2) 


= = sen (х) «С where C is constant of integration and f(x) isa 


rational function such that lim f(x) = 2. then value of 1(1) 6 


X—00 


(A) 1 (B) 2 

(С) З (D) 4 

Let f be a function defined by f(x) = P =n, г-14 — 
1, r+1<x<r+2 

Where r = ЗК, k e 1. Find the value of || (2 ода 

(А) 1 (В) 3 

(С) 5 (D) 7 


а 
If f(x) is an even function which is also periodic with the period T and [f (x)dx =3 and 
0 


3T/2 а-5Т 

| f(x)dx =18, then | f (x)dx is equal to 

-1/2 -а 

(А) 31 (В) 43 
(C) 51 (0) 71 


Let f(x)=2tan'x and g(x) be a differentiable function satisfying 


227) t g(x)+2g(y) 


vX,y eR and g'(0)=1 and g(0)=2. The number of integers 


3 3 
‘x’ satisfying 12 (g(x))- 5t (g(x)) - 4» 0 where x e (10, 20)is greater than or equal to 
(A) 5 (B) 6 
(С)7 (0) 8 
Area bounded by the straight lines х2у –у? – x? +5у? – 8у + 4 - 015 equal to (in sq. 
units) 
(A) 1 (B) 3 
(C) 5 (D) 7 
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72. 


7З. 


74. 


75. 


76. 


77. 


If (2xy -y?— y)dx = (2xy +x- х? )dy апа у(1) =1, then the value of 12|y (-1) is 


(A) 12 (B) 13 
(С) 15 (D) 17 


The point (2, 1) is translated parallel to the line L:x-y=4 by 243 units. If the new 


point Q lies in the third quadrant, then the equation of the line passing through Q and 
perpendicular to L is 


(A) x+y 22- J6 (B) x+y =3-3V6 
(C) x+y =3-2V6 (D) 2x +3y -1- J6 


A circle C touches the line x=2y at the point (2, 1) and intersects the circle 


C, :x* + y? + 2y -5- 0 at two points P and Q such that PQ is a diameter of С). Then 
the length of diameter of C is: 


(A) 745 (B) 15 
(C) 4285 (D) 4415 


Three circles of radii a, b, c (a « b « c) touch each other externally. If they have x — axis 
as a common tangent, then 


(A) a, b, c are in A.P. Wh | 


В) == — + — 
_ г 
1 1 1 
C) — = — + — D Ja, vb, ~c are in А.Р. 
(C) UE OR UE (0) 
If pair of variable straight lines x? + 4y? + аху =0 (a is real parameter) cuts the ellipse 


x? + 4y? = 4at two points А and B, then the locus of point of intersection of tangents at A 
and B of ellipse 


(A) х2-4у2-0 (B) 4х2 - y? =0 

(C) х^—ху+4у° (D) x? - xy - 4y? =0 
(z-(10+6i)) л | | 

If arg ——— — —— —- = — then the perimeter of locus of z is: 
(2-(4-2)) 4 

(A) ЕН (B) 3V13 x 


(С) 3.13 Ч (D) 3/26 B8 
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78. Тһе sum of all values of 0 € [o z) satisfy sin? 20 + cos‘ 20 = 5 is 


т 


(A) = (B) x 
Зл Бл 
С) D) — 
(C) 8 (D) 1 
1 1 1 : 
79. The value of aa at 07 =o 5 АД КЕРЕГІҢ to ОО is? 
35-1 4°42 54-3 
31 13 
A) — B) —— 
(A) 13 (B) 36 
31 1 
C) — D) — 
(С) 36 ( ) 36 


80. Let x =sin1°, then the value of the expression 
1 1 1 


+ + E is equal to 
соѕ0° соѕ19 cosí?cos2? cos2°cos3° cos 44? cos 45° 
1 
(A) x (B) — 
x 
42 x 
C р) — 
(с) У (D) + 
SECTION – B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81.1 (£c) *(*C,)- (^C, ^... (Coo) = Cro, m and n are coprime, then maximum 


value of ‘m+n 16 equal to 


82. Let Р(АсВ)= 


AaB 
and P(B) =—, where | x - then ‘k’ is equal to 


83. The line which contains all points (x, y, 2) which are of the form 
(ху,2)-(2,-3,4)-2(1,2,-3) intersects the plane 2x - 3y -z =13 at the point Р and 


intersects the yz — plane at Q. If the distance between P and Q is avb , where a,b eN 


and a »3, then ae equals 


84. Let S be the set (2, 3, 5, 7, 11). Suppose A and B are two matrices of order 2 each with 
distinct elements belonging to set S. The probability that the matrix AB has at least one 
odd entry is 
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85. 


86. 


87. 


88. 


89. 


90. 


If cos! Jp + cos ! /1-p+cos | J1-q- = then q = 


Let (С? +C? +CC;) =a.*"C, + 2° ‚ where a, b, n are even natural numbers and 
i-0 j-0 


C, , represent the coefficient of x'in the expansion of (1-x)' then a + b + п = C, 
represent 


If maximum value of quadratic equation y = ax? + bx +c is 5 at x =-2, then 


2c – 8а + bis 


The sum of possible value(s) of p for which at least one root of equation 
x^ — 8x? + 22x? - 24x +p = 015 of multiplicity 2, is 


The sum of the following infinite series 
42-1| (3-2V2) (542-7) 4-12 
1+) ——— |+| ——— |+| — |+——— + 
2/2 8 164/2 64 


If 2tan^ x -5secx-1-0 has 7 different roots іп С =| п є М, then greatest value of n 


is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART- А 
SECTION- A 
1. С 
Sol. Variation of moment of inertia with temperature 
= 1, (1 + 20 AT) 
С.О.А.М: 
li; = 1 Of 
2. D 
Sol. Upon earthing, final potential of conductor becomes zero. Final charge may or may not 
be zero. 
3. B 


X, 


Sol |ап0- a 
X 


R 
and cos = power factor. 


4. A 
Sol. Am=0.1kg ; Bug 
m 10 


Error = БАШ 400 = +1%. 
m 
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Sol. 


10 


Sol. 


11 


Sol. 


12. 


Sol. 


13. 


Sol. 


A 
I 


J 


C 


зу 3V үр бу 
с 458? 


At first the pressure will increase rapidly and then it will become constant. 


V=2/2m/s 


D 
Aq = Au + Aw 


= л Зө ЯН at 


Үт 


5 | 
gc 3 for mono-atomic gas. 


|. mv 1x10 


"= ОВ” 1х2 


оше) 2 
dt 


= 5m And motion of particle will be in x — y plane. 


(V2 Vp) (AV) 


Р 
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14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 
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= 290 f ...(ii) 
350 +50 
fı = 750 Hz 
B 
B-2| Бо (singo* - sin 45”) + Ho! | т 
4nr cos 45 Anr \ 2 
D 
By COAM about point D ( ie about new centre of mass) B 
2 2 2 
mv, b= ML ,MU , MU m 
4 12 16 16 С 
бу р A 
or, W= o 
5L X 
Nowst= 0 _(7/2) = 5xL 
Ww 12v 


0 


D 

m |Т 2т +1 |Т 
{= КЕ ae a 

2/ үн 4/ u 
D 
| 5252 арр" 

ден g+a 

C 


Potential energy of particle at the centre of earth is U= a 


R 
d. 3 


е 


C 
0.2 : 
Vo= :52| E 
5 ( т 
Also, Vac = (1.5) (=) (тс) ...(ii) 


A 
Vo cos0 = Увіп0 
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SECTION - B 


21. 


6 
Sol. J= Be =attt—nand fe = o sa -n 


By diving, ^ - 10 2 Ё- 19 
A, 2-1 1 2-1 


> 7=6. 

22. 15 

Sol. Initially the rod will be in equilibrium if 
2T, = Mg with T, = Кх, 4440) 


when the current | is passed through the rod, it will experience a force 
F = BIL vertically up, 

In equilibriums 

2T + BIL = Mg with T=kx _...(ii) 


from (i) & (ii) 
T _Mg-BIL,, x , BIL 
T, Му Xx Mg 
M = 
or, B= 9(*, -X) 
I L xX 


Putting the values we getB =1.5x10°T. 


23. 20 
Sol. P эх D DAN, ММ. 
М, = maximum = гч = 0 
= 24М2-3М,. 
23, 
> М s—— 
B A A 
=> -— PN gs 2 
ma: А 
24. 400 
Sol. Неге 3% maxima is shifted by 3 x 107 m. It indicates fringe width increases by 1 x 10^ m. 
A(D+0.5 
Hence f = (03 ) 2D 4x10“ 
d d 
-3 -4 
PS аот ог X22X10 110 отт 400 пт 
а 0.5 
25 300 


Sol. Let T be the tension in the ideal string and ‘a’ be the acceleration of the blocks at the 
instant of release. For the block on the left, the upward acceleration may be found from 
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T + kx – mg = ma 

For the block on the right, the downward acceleration may be found from 
Кох + mg — T = ma 

Adding the equations gives the acceleration of the blocks as 

а = (kı + Ка )х/(210) 

However, subtracting the equations gives 

T = mg - (kı — Кг)х/2 

for maximum value of К.Т will be zero. 


mg- (8) : kı = 300. 


26. 80 
So. D=1m,d=5x10°m 
mE 
shift = —[t(u, 2) 0 - 1] 
NE 
| 5x10? 


|2(1.5-1) 1504-1105 = © = 0.08m 


27.1 
2 
so, = -0 kk mv С (i) 
dr rr r 


E, -lmv? +kinr me (ii) 
nh ТН 
ШУГ--- fetes iii 
dinis (ii) 
242 
Solving these E, 37 1-1 шин 
2 4n^mk 
E,-E 
required ratio = —*—— = 1. 
i ЕЕ 
28 100 


Sol. For the reflection at the concave mirror, 
u=- 10 ст; у= ?; f2— 15 ст 
From the mirror formula, we have 
_ uf (2-10-15) 150 _ 
Pu-f 5 -70-15 5 06 
The positive sign indicates that the image is formed 
on the other side of the concave mirror, 


+ 30 cm 


Now, the image formed by the concave mirror serves as a virtual object for refraction at 
water surface which takes placed from air to water. So, 
_ Apparent height 


Real height 
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AI" = Apparent height = и x real height = 276 = 100 cm. 


29. 750 
Sol. gr» mes 
Uu, —U, 
112 -(-2) 
Ч; 
И, =У, +2 


u, =1(-2)+ 5(u, –2) 
u, = 2 + 5и, - 10 


ш = 2 -3т/з 
У, =1т/5 
2 
Kinetic energy of the centre ої mass = — х (1+ 5)х| ч = 44 
+ 
30. 2 
q 4 
So. —=— ; q,+q,=2Q 
С, C, Ф +9 0 
= &A ios EA 
d, + vt d, - vt 
Ч, d-vt 
4 d,+vt 
d, - vt 
=2Q 
БЕЛЕ : 
d, 
=2Q 
ТЭЭЛ ? 
20, 
d, + vt 
Ч: 2a, | 0 ) 
| ddd ^W = 2 amp 
a d 
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Chemistry PART- B 
SECTION- A 

31. A 
Sol. Using 

AU = nOy x AT 

AT = 100 п =3.5 

Су= 2х 10% 

AU =7 
32. B 
Sol. | NOs is the strongest electron withdrawing group among the given groups or atoms. 
33. B 
Sol. АВС, «6H, +С ——9B,C +12HCI 

The reaction takes place in the preparation of bullet proof fabric B4C. 
34. D 
Sol. This is due to lanthanoid contraction on 6" period. 
35. B 
Sol. tis most symmetrical. 
36. B 
Sol. ВОСН,СН,ОН--2 59:  R - CH = CH, +H,O 
37. С 
Sol. Octahedral complex with C.N number 6. 
38. А 
Sol. No free СГ in the ionisation sphere. 
39. D 
Sol. O O 

A A 
180 м CH; = N- OH 

40. B 
Sol. SiO, + 2NaOH —— Na,SiO, +H,O 

SiO, +Na,CO, ——>Na,SiO, + CO, 
41. A 
Sol. Having two possible donating site but donate from one only. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-III-PCM(Sol.)-JEE(Main)/2023 8 


42. 
Sol. 


43. 
Sol. 


44. 
Sol. 


45. 
Sol. 


46. 
Sol. 


47. 
Sol. 


48. 
Sol. 


49. 
Sol. 


50. 
Sol. 


C 
Due to double bond, the geometrical isomers are: 
| 
CH,CH = CH - CH - CH = CH- CH, 
Cis Cis 
Trans Trans 
Cis Trans 
Trans Cis Identical 
When the double bonds are Cis and trans, the molecule becomes optically active. 


2. For trans Cis(two optical isomers are possible) 
2. Total no. of stereoisomers аге: 
Geometrical (2) + Optical (2) = 4 


B 
It is least substituted alkene. Hence it is unstable. 


B 

NH,CI —— NH, + СГ 

NH; +H,0—-+NH,OH + Н“ 

H* shift the ionization reaction toward backward direction due to common ion effect. 


C 
он CH3 


CH, = цал "| BrCH,CH, 4 d 
2-2 


C2H5 C2H5 
Optically inactive 


B 
Ni(impure)-- 4CO—>Ni(CO,)—^Ni(pure)+ 4CO 


B 

P = CaO, Q = Саз№, R = Са(ОН)», 5 = NHs, T = СаСОз, U = NH;CONH? 
A 

No. of radial nodes = (n —1— 1) 


For 4s orbital, it is 3 
For 4p orbital, it is 2 
For 4d orbital, it is 1 
For 4f orbital, it is 0 


B 
More double bond character, smaller bond length 


B 
Small size atomic orbitals undergo better overlap than larger atomic orbitals. 
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SECTION - B 
51. 848 
501. Е, -Е; = 12.75 
or tae. =12.75[ Е; = -13.6 eV(given)] 
5 d 4 
А =a ре z (0.53) =8.48A 


. _Х_ 2848, x = 848 
100 


52. 106 
Sol. Me of KMnO; = Meg of H2C;O4 


(V) x (M)(n) = t» 1000 


Or, (200)(M)(5 US x 1000 

. M- 1.26 

BOX осете 
100 


53. 7 
Primary amines are 


ANY wd Ау. 5 мн, 
NH3 


Secondary amines are 
NH 

NH 

а c 
AC NH “У 

Tertiary amine is 

N 
ка х? 


54. 3 
(Є? 


3R( zu 
Cm Шеш 236, 


You can йг any velocity. 


Sol. 
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55. 8 


AG? = -2.303 RTlogKp 
= -2.303 RTlog10 * = (-4)(2 10910) = 8 


56. 106 

Sol. AB, —— A” 4 2B^ 
t=0 а 0 0 
t=t a-aa aa 2аа 
nT =a-aa+aa+2aa 
= а(1 + 2ао) 
So,i=1+2a 
Now ATp=i x m x Ky 
AT» =(1 + 2a) х M x Kp 
a = 0.1, т = 10, Къ = 0.5 
АТь= 1.2 х 10 х 0.5 = 6 
So boiling point = 106 


57. 19 
Sol. According to Ноиц!'$<!ау:РТ=ХАРА°+ХВРВ°РТ=13х21+23х18=7+12 
Р Т = 19 kPa. 


58. 33 
Sol. For BCC 43a = 4r 


вог 8x27 


for FCC a = 242r 


- 2x 8s x27 


43 


ам г 


42 
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59. 9 
Sol. Incident energy of = Work function + K.E. of 
photon metal photoelectron 
hv = hvo + KE 


6.63 x 107245 x 3x108ms"! 


2 $0 € K.E. 
248 x10 ?mx1.6 x 10? Jev 7 

К.Е.= 2.0 eV 

ЭР h _ 6.63 x 10°34 


*N2mK.E. %2х91х107%х2х1079х1.6 


= 8.68 х 1070m = 9A: 
60. 0 
So. n=4andm,=-3 


Hence, / value must be 3. Now number of radial nodes 2 n - / - 1 
-4-3-1-0 
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Mathematics PART- C 


SECTION- A 


61. D 


Sol. —X-— 


— 4a? -3a-4-0 


284/78 
8 
62. B 
14-414 y* - 42 
Sol. "I ын v2 
у-0 у 
Алау”? 


= lim — 


ye deat eg 
| ШЫМ) 1+у* +1) 
= lim 
аг ШЕР ӘР ШЕГЕ +1) 


- tim du yo 1 
dex у“ КІ +4/1+ yí + ак m ы) 


: 1 
= lim 


I ocd жк 442 


634; С 


Sol As given - and r5 o 
2a 4a 


Hence, E - abc - -1 6(а? + ва?) 


аЕ 
E l for a e[1, 3] 


Emax = -16(f* +8.18) = -144 
->|М-144 
М. 


-6 
24 
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64. B 
Sol Ease 
` PB 3 
2 3 
E — ——— MÀ 
A (a.) P (hk) B(p) 


Ёс 10соѕВ + 15 cosa 
5 


к= 25іпВ + З ѕіп В 
h? +k? = 13+ 12соѕ(о – В) 
x? +y? =13+12соѕ(о - В) 


= 2с05В + Зсоѕа 


65. В 
; OON RE Е 
Sol. Оп solving, we һауе Zi +25 +23 + 22,23 = 0 


2 
— (Z Z5 +23 Y 22:24) – 32425 – 3223 -3252.) = -42,2223 


= (2+2, R2 = 217573 a, +Z, ДЫ ДЫ) 


3 
= |Z; +Z +23 = B(zi +2, +25)(21+22+2з)-4 
3 2 
>x? -B6-42x-12 


66. B 

Sol. (Звес0--5совесӨ)х--(7вес0-ЗсовесӨ)у--11(вес0-совес0)-0 
sec 0(3x + 7y +11) +cosec 0 (5x - Зу -11) =0 
Hence point B is (1, —2) 
Now proceed. 


67. B 

p(x) A B G D 

2 а У zt i 2 
(2х-3) (3х-2) 2x-3 (2x-3) 3х-2 (3x-2) 
f(x)is rational function 
B = D = 0 and P(x) -4(2x - 3)(3x - 2) 
P(t)2 -4 2-124 -1 


Sol. 


dx 2 3 |dx 
Imc" ЛЗ mal 
hee |2х-3 


5 3х-2 


НЭ 
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Sol. 


Sol. 


70. 


Sol. 


| 4 4х-6 
у lim f(x) 2 2 (Хх) = 
lim х) = f(x)» 5 
-Ї 0)» 
С 
| x? -1<x<1 
1 1<x<2 
2 
f(x) = (x-3) 2«x«4 
1 4<x<5 
(x-6) 5<x<7 — 
1 7<x<8 


From the graph of f(x), it is clear that f(x) is = with il 3. 


210 oe n= | (519 =] je ofra- = /25 =5 


С 
3T/2 
ІШЕ jox=10 [rn (xox =18 0 x)dx =9 
-T/2 
a+5T a а-5Т 
f(x)dx = | f(x м 
-а -а 
а Т 


-2|t(x ы” ” x)dx=2x3+5x9=51 
0 


D 

X+2y | 2f(y) +f (x) 

4 3 |- 3 1010) 
=> g(x) is linear йй : 

f 

Y l 

g(x)=c=2 2 1 
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Sol. 


72. 


Sol. 


73. 


Sol. 
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A 
Xy «x^ oy? y^ 4y? -4y —4y 4450 
= х? (у -1)-y* (y -1) - 4y(y-1)-4(y-1)=0 
= (y—1)(x?-y? «4y -4)-0 
=> y=1 or x? =(y-2)° 
>y=1,x=y-2 or x=2-y 

Ч 


Shaded area - 2x1-1 sq. units. 


A 

d(x?y) - d(xy)  d(xy?) 

=> x?y = xy + xy? «c 

atx=1,y=1 >c=-1 

=> х?у = xy + xy? -1> у= -y - y? -1 
= у? +2у+1-0=у=-1 
:12)у(-1)-12 


С 

Х-у-4 

To find equation of R 
Slope of L = 0 is 1 

= Slope of QR --1 


Let QR is y = mx + c 
у= -х+с 


х+у-с = 0 distance of QR from 
(2, 1) is 2/3 

241-c 
22. 7 | 
246 =|3 -c| 
c-3=+2/6c -34 246 
Line can be x+y 23:246 
х+у=3-24/6 
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74. A 

Sol. (x-2) «(y -1)* «3 (x-2y)-0 
Сох?-у?-х(1-4)-у(-2-21)-5-0 
С, :х2 +y? + 2y-5=0 
5,-8,-0 
(Equation of PQ) 
(A-4)x-(24+4)y+10=0 
Press through (0, —1) 
—A-2-7 
C:x? +y? -11x 412y 5-0 
жеу 
Diameter = 74/5 


75. С 
Sol. Length of common tangent 


n bl -(r en 


(ағы) Pab) + (ac)! Bh. c) 


= (b. c. - (b -0 
Jab + Jac E Д 


11 
—— + — =, —— 
76. А 
. 213 
Sol. Equation of AB is а 


Centroid equation of as ОВ = 4 


caf [X] -0 (i) "all 
A Glee VES Со 


х? +4y? -оху-0 0 2222) (ii) 
п Ю7-4 br 
184 2h 
(n? -4)- 4(k! -1) 


Locus is x? - 4y? =0 
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Sol. 


78. 


Sol. 


79. 


Sol. 


80. 


Sol. 
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D 
Ja = |(10-4)° +(6-2)° Л 
= 436 «16 - 2413 


г = V26 2 
Perimeter = ах Әлі = 2726 


A 
sn ooroo 20-2 04102 
4 2 


= 1- cos? 20 + cos^ 20 = 

= 4cos^ 20 - 4cos? 20 1-0 
2 2 

= (2cos 20-1) -0 


т 
— cos? 20 = — = cos? 7 


1 
2 


209 = пл+ 2, nel 
4 


2 8 
естт 

82 8 
В 


eo 1 2 1 
йк пэ 24018)1-1) 


_y@ ТЫ 
‚у > 


alasa ЛЫ 


1 | sin(1-0) 7 sin(2 - 1) бо? sin(45 — 44) 
біп1| cos0cos1 cos2cos2 ^ со544 cos45 


-— [tani —tan0+tan2—tan2+tan3 - tan2 +... + tan45 — tan 44] 


sin1 
[1-0] 


al. 
sin 1 
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- sinl 
EU 
E 
SECTION - B 
81. 101 
Sol. “Сууж Cid Co етте +G 
С odes Чы 9С 
S PL mE 
41 n 
82. 6 
AnB)| P(AnB 
Sa terpa USB EARE 
(AUB)) Р(А<В) 
> АсВсАсВ 
Р(АаВ) 
eps 


1- (P(B)- PA^B) 


83. 6 

x-2. у-3 2-4 
2 0-3 

Hence any point on the line (i) will be p(à +2, 4 — 3, -34 4) 


Given line (i) intersect the given plane 
2x + 3y —z =13 at the point Р 


Sol. Неге equation of line is =A say жис (i) 


Y- 
<. P = (41 -2) 
also equation (i) intersects the YZ — plane at Q i.e. x =0 
A+2=0 25, 1--2 
~. Qe (0, -7, 10) 
84. 1 


Sol. Total ways in which A and В can be chosen =(5C,41) =(5!)° 
Required probability = 1 — P (A and B does not contain 2) 
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2 
4! 
1-4 КЕЗЕ gas 
(5!) 25 25 
85. 0 
Sol. Given, cos"! Jp «cos ! J(1— p) + cos! J(1-q jan 
p “= 21 2 
-1 47) Зл 
=> cos p+cos | 1-(р | жез” ке 


Зл 
= cos fp + sin! Jp + cos! зыў. 


УЯ 

T 4 Зл 
— + COS 1-9)-— 
Ta 
igit 
24-2 

86. 502 
100100 

Sol. Y» (C7 +C? + CC; 
і-0 j=0 
100 


->а-202 n=100,b=200 


87. 6 
So. y-ax^«bx«c 
yis max. atx 22 
О wo 
2a 


-D 
max value = — 
4a 


(b? — 4ac) 1 

CT «B 

дас -b° — 

4ac -16a° – 2а 
2c-8a-1 


= 2c-8a+5=6 


88. 17 
Sol. Let а be a double root of f (x)=0 


f'(x)=4(x-1)(x-2)(x-3) 


If x =1 is double root, then f (1) 20 >p=9 
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If x = 2 is double root, then 1(2)-0->р-8 


If x = 3 is double root, then 1(3)-0-эр-9 
2. Sum of all possible values of p = 17 


89. 2 


m 


Sol. The given series is in the form аата ыш to о where а = E 


_ 2/2 

| 2/2 
(4241 
-242(42-1) 


90. 15 
Sol 2sec?x-—5secx-3=0 


(2sec x +1)(secx-3)=0 


>secx=3 
1 
cos x =— 
3 
1 
2 


ааа € € M— € M —— ——— e —— a i — a — Á— 
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° Section - A : Attempt all questions. 
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Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics РАВТ-А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


A block of mass m is attached to one end of a light string which is 
wrapped on a disc of mass 2m and radius R which if free to rotate 
about the horizontal axis passing through its centre of mass. The 


total length of the slack portion of the string is /. The block is 


released from rest as shown. The velocity of the block just after the 
string becomes taut is (no slipping between disc and string) 


97 
(А) Jot (8) 45 


205 Заг 
(c) (22 о) (25 


A potential of 2 V is applied across the faces of a pure germanium plate of area 4 х 107 m^ and 
of thickness 2 x 107° m. Concentration of carriers in germanium at room temperature is 1.0 x 10° 
m 2, Mobility of electrons and holes are 0.7 m*V !s ' and 0.3 m*V 16” respectively. The current 
produced in germanium plate at room temperature, is 

(A) 1.40 x 109 A (B) 1.40 x 10? A 

(C) 9.6 x 1079 A (D) 6.4 x 10^ A 


The wavelength of the waves associated with a proton and a photon are the same. Therefore, the 
two have equal. 

(A) mass (B) velocity 

(C) momentum (D) kinetic energy 


One mole of an ideal diatomic gas undergoes a thermodynamic process, in which its molar heat 
capacity varies directly proportional to temperature as C = aT, where a is a positive constant. Work 
done by the gas when it is heated from initial temperature T, to a final temperature ЗТ, will be 


(А) 407$ (B) («To -R) 9. 
(C) (4a To —5R)To (D) (Зат,- SR)" 
When a sample of atoms is irradiated by neutrons, radioactive atoms are produced at a constant 


rate В, which decay with decay constant A. The number of radioactive atoms accumulated after 
an irradiation time t is given by 


(A) N(t) - Rte ^ (B) N(t)= 2e 
(C) N()- = ( e^ (D) N(t)=Rt(1-e**) 
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In the DC voltage regulator circuit shown, the zener В,-5 КО 
breakdown voltage Vz = 5 V. If the unregulated input 
varies between 11 V to 15 V, maximum zener current (in 
mA) is 

(A) 1 (B) 2 
(C) 3 (D) 4 


5 Unregulated input е 


Radius of 35Ge (germanium) nucleus is measured їо be twice the radius of 2Be nucleus. Number 


of neutrons in Ge are 
(A) 38 (B) 40 
(C) 42 (D) 44 


A SONAR system fixed in a submarine operates at a frequency 40 kHz. An enemy submarine 
moves towards the SONAR with a speed of 360 km/h. The frequency of sound is reflected by 
submarine is (Speed of sound in water = 1400 m/s) 


(A) 200 кнг (в) 209 kuz 
y 13 
(C) RH (D) 40 kHz 


A point source S of light is placed at a depth d 
below the surface of water іп a large and deep 
lake. Maximum fraction of light that escapes in 
space above directly from water (refractive index 
= и) surface is given by 


1 [u?-4 

(Аузу i (B) 
Р l 

(©) 58 2 (D) 


In a sphere of radius R, the volume charge density p varies as p « r (r is distance from centre). 
Variation of electric field E with г (For all values of r : r < R andr > R) is best represented by 


(A) E | 8 „> ] 
R —» R— ү 
09002) (0) 


>- 
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11. 


16. 


Binding energy per nucleon of Helium and deuterium nuclei are 7 MeV and 1.1 MeV, respectively. 
When two deuterium nuclei undergo fusion to form helium nucleus, energy released in the process is 
(A) 23.6 J (В) 37.76 x 107% MeV 

(C) 23.6 eV (D) 37.76 x 1079.) 


Current | flows through a long thin walled metallic cylinder of radius R with a thin longitudinal slit 
of width do(do << R) running parallel to the axis of the cylinder. The magnetic induction В 
produced at any point on the axis of the cylinder is approximately 


Hol 
A) В = zero B) B= 
(A) (B) B- 72; 

Holdo Holdo 
С) B= D) B = —— 
e 41? R? e 2nR? 
The reading of the ammeter, used in the electrical network shown B 
below, is 20 mA, a long time after the key K is closed. The reading oR 
of the same ammeter, immediately after the key was closed was iS mA 
(A) zero (В) 16 mA L 

70 A с 

(C) 25 mA (D) ES mA 


OS 
Was 


V 


Consider the diffraction pattern due to a single slit. The first maximum for a certain 
monochromatic light coincides with the first minimum for red light of wavelength 660 nm. The 
wavelength of the monochromatic light is 

(A) 660 nm (B) 550 nm 

(C) 440 nm (D) 330 nm 


The energy of the characteristic X-ray photon in Coolidge tube comes from 
(A) the kinetic energy of striking electron. 


) 
(B) the kinetic energy of the free electrons of the target. 
(C) the kinetic energy of the ions of the target. 
(D) the electronic transition of the target atom. 
A system of capacitors С; = 8uF,Co = 2uF,C4 = 4uF and 8uF 2uF 
C4 = 6рР connected across a battery of emf E = 30 V is shown A 
in figure. The charge that will flow, through the switch S, when it 
is closed is S 
(A) 60 uC A to B 
(B) 48 uC A to B B 
(C) 24 uC B to A 4uF биЕ 
(D) 36 uC B to A 
30V 
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Four barometer A, B, C and D are shown in the figure. A is moving up with constant velocity, B is 
accelerated up, C is accelerated down and D is at rest. Atmospheric pressure is represented by 
76 cm of mercury column. 

(i) H4 = 76 cm, (ii) Hg < 76 cm, (iii) Hc = 76cm, (iv) Hp = 76cm 

Mark the correct answer. 


(A) (i), (ii), (ili), (iv) 
(С) (i), (ill), (iv) 


A total charge Q is uniformly distributed over a non-conducting ring of radius r. There is a 


time varying magnetic field perpendicular to its plane and changing at the uniform rate of t 


The magnitude of torque experienced by the ring is 


„(В зав 

(А) Qr EJ (В) аг ЕЗ 
(C) ze" (D) то? 

27" (а “ЧЕ 


А circular loop of radius г is placed inside another circular loop of radius R (R >> г). Тһе loops are 
coplanar and concentric. The mutual inductance (M) of the system is proportional to 


2 
Шоп! Hour 
A B 
(a) А0 (в) 0 
2 2 
Hon Pont 
С) —— D 
су 4s" р) = 


A sphere and cube have equal surface area are made of the same material. The two are heated 
to the same temperature and kept in identical surrounding. The ratio of their initial rates of cooling 
is 


(A) 1:1 (B) үг 
л. т 
(С) Р (D) 46 1 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-PCM-JEE(Main)/2023 6 


SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


In a young’s double slit experiment distance between the slits is d = 1 mm, Wavelength of light 
used is 600 nm and distance of screen from the plane of slits is D = 1 m. The minimum distance 


between two points is Tra on the screen, where intensity is maximum. Find the value of k. 


(Assume both sources of equal power). 


A block of mass m is projected from a point A with velocity 
20 m/s on the rough surface having coefficient of friction u 
to hit the wall B with velocity 10 m/s. With what velocity 
same mass m should be projected to hit the wall B with 
same velocity 10 m/s if the surface is moving now upward 
with an acceleration of a = 4g as shwon in the figure. 


Wall A 


A sound source of constant frequency resonates with an open end organ pipe of length 30 cm 
and a close end organ pipe of length 23 cm (both of same diameter). Both pipes are sounding 
their first overtone. If velocity of sound is 340 те”, then find the end correction in cm. 


In an electromagnetic wave the amplitude of magnetic field is 3 x 10° T. If the frequency of wave 
is 10'* Hz, then find the amplitude of associated electric field in 5.1. unit. 


A concave mirror when placed in air has a focal length f = 
20 cm. The mirror is now placed horizontally and filled with 


a thin layer of water having refractive index 2. The object 


is placed at principal axis at a distance d from the mirror 
such that a real, inverted image coincides with the object. 
Find the value of d in ст. 


Three uncharged capacitors of capacitances Сі = 10uF, С» = 40uF 
and C3 = 20uF are connected as shown in figure to one another at O 
and to points А, B and D at potentials Va = 100 V, Vg = 50 V and Vp = 10uF 
200 V respectively. Calculate charge іп 40 uF capacitor in uC. 


The rate of flow of a certain liquid of viscosity т through a horizontal capillary of length / and 
radius r is Q when the pressure difference between the inlet and outlet is equal to the 
atmospheric pressure. The rate of flow of the same liquid through another capillary of length 27 


and radius 2r when the pressure difference between inlet and outlet is 3 times the atmospheric 
pressure is КО. Find the value of k. 
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A ball is projected from horizontal ground. It attains a maximum height H on its projectile path and 
there after strikes a stationary smooth vertical wall and falls on ground vertically below the point 
of maximum height. Assume the collision with wall to be perfectly elastic, the height of the point 


on the wall where the ball strikes is = Find the value of k. 


A solid cylinder of mass m = 10 kg is rolling without slipping on a 
rough horizontal surface, under the action of a horizontal force F 
= 48 N such that the line of action of F passes through centre C 
of the cylinder. Coefficient of friction between cylinder and 
surface is р = 0.4. Calculate the frictional force (in newton) acting 
on the cylinder. 


u=0.4 


Two small solid balls of masses m and 8 m made up of same material and same density are tied 
at the two ends of a thin weightless thread. They are dropped from a balloon in air. The tension T 
of thread during fall, after the motion of balls has reached the steady state is T = k mg. Find the 
value of k. 
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Chemistry PART – B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


A 4 m long tube closed at one end is lowered vertically into water A - Area 

until the closed end is flushed with water surface (See figure). 4m 
Calculate the water level height in the tube, h. [Barometric 

pressure = 1 atm = 10 m of hydrostatic water head; 

Т = 25°С, Чо = 19/ ті. Neglect water vapour pressure] 

(A) 1.71 т (B) 3.06 m 

(C) 1.53 т (D) 0.855 m 


The oxidation state of sulphur in the dithionous and dithionic acids, respectively are: 
(A) +4, +6 


In a hypothetical solid, x atoms form CCP lattice. ‘Y’ atoms occupy 
all tetrahedral voids and ‘Z’ atoms occupy all octahedral voids. If a 
unit cell of crystal is cut by a plane shown in the figure, then the 
cross section of the plane looks like: 
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In the synthesis of polydimethyl siloxane, the chain forming, branching and terminating agent 
respectively, are 

(А) Me,SiCl,, Me,SiCl апа MeSiCl, 

(В) Me,SiCl,, MeSiCl, and Ме,51С1 

(С) MeSiCl,, Me,SiCl, апа Me,SiCl 

(D) Me,SiCl,, MeSiCl, and Me,Si 

Choose the correct statement(s) among the following 

1) LiF is more soluble than LiClO, in water. 

11) The standard reduction potential Ld of Li is more negative than that of Na. 


( 
( 
(11) The heat of hydration of ЇГ (g) is greater than that of Ма” (0). 
( 
( 
( 
( 


A) | and II 
B) | and IlI 
C) II and Ill 
D) Ш only 


The two main pollutants which are released when fossil fuels are burnt are 


NO, and O, 


NO and МО; 
NO» and hydrocarbon 
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38. The role of BF3 as an industrial polymerization catalyst is to generate 
(A) Carbanion 
(B) Carbocation 
(C) Organic radical 
(D) Carbon radical 


39. The correct structure of ribonucleoside uridine is: 
(A) 


HO 


HO 


Iv 


OHOH 
(C) ian 
HO 07 Ея 
О 
ОН 
D 
(D) “Ч 
HO o’ wo 
О 
ОНОН 
40. The number of degenerate spatial orbitals of a hydrogen like atom with principal quantum number 
n=5is 
(A) 25 
(В) 5 
(С) 50 
(D) 10 
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Consider the entropy changes in a system undergoing transformation, as depicted in the diagram 
below 


20°C — 40°C 482 60°С 


s | 


The correct statement among the following is 
A) AS, = AS, and AS = AS, + AS, 


) 

B) AS, > AS, and AS + AS, + AS, 
) 
) 


( 
( 
(C) AS, < AS, and AS # AS, + AS, 
(D) AS, > AS, and AS = AS, + AS, 


For the following complexes, the increasing order of magnetic moment (spin only value) is 
а) [TiFs]° (b) [CrFs}° —(o[MnE]^ (d [CoF,] ° 

A)d<a<b<c 

B)c<a<d<b 

C)b xa«d«c 

D)a<b<cerd 


( 
( 
( 
( 
( 


The stability of lyophobic colloids is a consequence of the 
(A) Electric double layer at the surface of the particle 

(B) van der Waal forces between the particles 

(C) Small size of particles 

(D) Shape of particles 


MnO% x : 2 
чә om The major product 157 
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45. 


46. 


CHO 


The rate constant of a second order reaction A ——9B is k,. If the initial concentration of the 
reactant is x, and the concentration of the product at time t is a, then a linear function of t with 
the slope k,x, is 


Correct sequence of reagent (i) to (iii) required for the conversion of A to B is: 


ay. wate 


HoN СООН 


i) Thionyl chloride 
4-chloropyridine 


( 

(ii 

(iii) Piperidine 
(A) i, ii and iii 
(B) i, iii and ii 
(C) ii, i and iii 
(D) iii, i and ii 
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13 


The major product formed in the following reaction is 


N CHCI ; 
on — e Major product 
N 
H 
A) 
BEN 


( 
> 
М 
(В) 
` 
М 
Lg 
(С) СІ 
7 
N 
(D) 
Wo 
> 
М 


Predict the major product in the given reaction: 


ee" Major product (P) 
NS 
‘No 
(A) 
T 
CN 
(B) 
CN 
(C) N—OAc 


p 
(D) 
CN 
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49. 


50. 


Among the structures given below, the one that corresponds to the most stable conformation of 
compound (X) be: 


(X) 
(A) О 
ve Lo / 0H 
(B) HO 
О 
Me, / -о 
(C) ме 
где “Тон 
О 
(D Ме 
ды 
О 


Allred — Rochow electronegativity of an element is: 

l. Directly proportional.to the effective nuclear charge. 

Il. Directly proportional to the covalent radius. 

ІШ. Inversely proportional to the square of the covalent radius. 


IV. Directly proportional to the square of the effective nuclear charge. 
The correct answer is: 
(A) | and Il 
(B) | and III 
(С) Папа Ш 
(0) | and IV 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


The degree of unsaturation in the product formed by heating mellitic acid (с, (соон), ) is: 


XH, (ion exchange resin) can replace Са”? ions in hard water as XH, + Ca ^ ——> XCa + 2H’. If 
1 L hard water after passing through XH, has a pH = 4 then hardness in parts per million of 


Ca? is 

The theoretical efficiency of a hypothetical cell is about 8496 which involves the following reaction 
A(s)-B'*(aq)——5A'*^(aq)-B(s) AH = -285 kJ 

then, the standard EMF of the cell is: 
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An amount of 0.1 millimole of CdSO, is present іп 10 mL acid solution of 0.08 М НСІ. Now, H2S 


is passed to precipitate all the Са? ions. What would be the pH of solution after filtering off 
precipitate, boiling off HS and making the solution 100 mL by adding water? 


The freezing point of an aqueous solution of KCN containing 0.2 mole/kg water was -0.89С. On 
addition of 0.1 mole of Hg (CN), in the solution containing 1 Kg of water, the freezing point of the 


solution was —0.6?C . Assuming that the complex is formed according to the following equation: 


Hg(CN), + mON^ --эНа(смут and Hg(CN), is the limiting reagent, the value of 4 m is: 


m+2 


For the following molecules; if x is the total number of p-orbitals used іп hybridisation of each 


2x. 
6 


Хео,Б,, В.Н, [NiCl,] ^, [PtCl, |“, МӨН, ), Н.ВО, 


central atom, then what is the value of 


The number of optically active stereoisomer possible for X are: 
X : CH, - CH(OH) - CH(OH) - CH(OH) - CH, 


The number of bridging carbonyls in (Мп, (СО), | аге: 


Тһе total number of black coloured sulphides in the following аге: 
PbS, CuS, HgS, MnS, А925, NiS, CoS, ӛп5:, CdS 


The sum of reaction numbers for which the major product is/are correctly mentioned is: 


p. 


НаС СНз 


[5—cH2— СН2--СНа —2“>No reaction 


3. O 
1 


4. ОСН, - CH, - COOH—* > 2CH, – CH, 


CH3 
(3 |; 
Мала. МН О = 
OF > 21759 > то x танг 
HoC—CHO Н О 
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Mathematics РАВТ-С 


SECTION - A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. Let A = (x : x? < x + 20,000 ; x e М) 
B={x=3k+2;keN} 
С = {x = 4k;k e № 
The sum of the elements of the set A ^ (B - C) is 


(A) 2443 (B) 2447 
(C) 2450 (D) 2453 
62. The number of integral values of a for which the equation x^ — (a + 2)x* + 2ах? + 4(a - 2)x - 16= 0 
has at least two positive roots; a е [-10, 10] is/are 
(A) 5 (B) 6 
(C) 7 (D) 16 
5 60 
63. Let (1 « x + x£)? = ) ах". оар = Ваго + yaio, (о, В, y е N) then the value of a + В + y can be 
r-0 
(A) 62 (B) 72 
(C) 82 (D) 74 


64. [e =) [i] = f(x)+c , then (*(v2)} is 


65. If 1(50)*° + 2(51)' (50)? + 3(51)2(50)* + ..... (50) (51) = К(50)* then the number of factor of k of 
the form 4m + 1, (т е W) is/are 


66. Ifthe pair of perpendicular lines 4х2 + Бу? + 2с050 xy + 12x + 25іп20у + c = 0, Ө є ЕШ 


intersect on x-axis then the area of triangle formed by the given pair of lines and y = 215 


(А) 465 (в) 365 
(C) 4 (D) 2/65 
67. Consider two circles 


C1 : (x= 1)? + (y – 4) - 16 = 0 and Cp: (x – 13)? + (y - 9)? - 81 =0 

If a circle of radius г touches x-axis and C, and С; externally, then r is equal to 
(A) 1.44 (B) 1.48 

(C) 1.52 (D) 1.6 
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A line y = m(x — 4) meets x-axis at Р and the parabola x? = 32y at Q(x;, y1). The tangent to the 
parabola at Q(xi, уі) meets x-axis at R(x», 0) 0 < x» < 6. If the area of triangle РОН assumes а 
local maximum, then the value of m is 


(A) z (B) 


(С) 5 (D) 


— 
lO WIN 


Consider three curves 

H:(x+ aly=A;4<0,a>0 

C :x? « y^ -21y + 109-0 

P:y*=bx;b>0 

Let the line 2x — y + 8 = 0 touches the curve Н, C and P at L, M & N respectively such that LM = 
MN = 4/45 , then the value of 84+b+a is 


(A) 0 (B) 1 

(С) -1 (D) 2 
х2 y? 

A line L = 2x — у + 5 = 0 is a tangent to the hyperbola > М such that foot of 
a 

perpendicular from the foci of hyperbola on line L is £ 3 5. If the hyperbola 


2 2 

intersects an ellipse E = | us = 1 orthogonally, then eccentricity of the ellipse is 
1 3 
A - B = 
(A) 5 (B) 5 
1 2 
C) = D = 
(С) Б (D) 3 


dy Ж ycosx 
dx sinx+cosx 


_ 2їап? x «tanx +2 


4sinx -- cos x 


Let y = y(x) be a solution curve of the differential equation 


T| 534 e[ 77). 
If | 2| 2 , then у us is 
(А) 7,6-4,2 (В) 7424446 
(С) 3/6 +742 (D) 28/2+16V6 


Let P(z), R(z*) and Q(z’) be three points in Argand plane such that PR + RQ = РО; (z = 0, 1) then 
z lies on 


(A) а circle centred at 22 


(В) aline segment having length 2-/3 


(C) aline having slope -i (D) aline parallel to y-axis 


3 5 7 : 
а с | 
Let ji г. НЫ (а443,0445,447) апд ЖЕП ттен сс if а-2,/3 


then the point (b°, с?) may lie on the line 
(A) 5у – 21х= 0 
(С) Бу – 63х = 0 


(В) 5у – 24x = 0 
(D) 21у – 5х- 0 
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74. 


75. 


76. 


77. 


78. 


79. 


14 


In AABC, ZA = tan 7, ZC = tan z Let D be an interior point on side AC such that area of ABD 


is twice that of area of ABCD. If ZABD = 0, then the value of tan20 is 


12 5 
(a) = (8) = 
36 77 
с) = (D) == 


There are two townships A and B in a city containing 40% and 60% of the population 
respectively. 15% of the total population suffer from heart disease. 

P(person suffering from heart disease who lives in A) = 6 P(person suffering from heart disease 
who lives in B) where P(E) denotes the probability of a event E. 

A person randomly diagnosed turns out to be free from heart disease, then the probability that he 
lives in B township is 


28 38 
А) -- Бу 5” 
e 85 (8) 85 
57 47 
C) — D — 
(© 85 Э) 85 
Consider the following frequency distribution 
Class : 0-10 10-20 20-30 30-40 40-50 50-60 
Frequency : 3 a b 11 8 4 


If the mean is нэ and median is =, then the value of 4a + bis 


(A) 40 (B) 38 
(C) 50 (D) 48 


Consider the following statements 

P : Sachin is a topper 

Q : Sachin is sincere 

R : Sachin is not demotivated 
The negation of the statement. 
If Sachin is a sincere and he is not demotivated, then he is a topper 
(A) P (Qv R) (В) (~ Р) л (Ол В) 
(C) P > ((~ Q) v (~ R)) (D) Рә (Ол А) 


The upper four-fifth portion of a vertical tower subtends ап angle ten! at a point A in the 


horizontal plane through its foot and at a distance 50m from the foot. If the angle subtended by 
the lower one fifth of tower at point A is В, then the height of the tower can be 

(A) 25 (B) 50 

(C) 13 (D) 75 


Let N be the number of four digits even numbers such that if 3 is one of the digit, then 5 is the 
succeeding digit. If N can be resolved as P?PÊP? (P4, P», Рз are primes and о, p, y are natural 


numbers then Р; + P2+ Рз is 
(A) 11 (B) 31 
(C) 29 (D) 9 
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80. Let S= {z € c: |z- 2| < |ReZ + 2]) 
S2= {z e c :z(1+i)+ Z(1-i) - 12«0) 
S; = {z єс: ReZ 2 0, ImZ = 0} 
and S = $; 82 $3, then the maximum value of |z - 20i|?;z e S 


(A) 436 (B) 446 
(C) 456 (D) 384 
SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. If the sum of values of Ө in (-3л, Зл) satisfying 
15 
Увө|95(т-1)5 ред бет) = (4 2/3)cosec =. is Ка 
mi 18 18 18 .10 
then the value of k is 


2(sin A – sin? A) = cosB m 
82. If ; О < А, В < 7/2, then the value of cosB = Ф m & n аге co-prime 
2(cosA +cos? A) = sinB n 
where m +n is 


В 3 1 sin 2 9n 1 ban" 43 -а 


83. Let “сов”! ‚+ 5 
6 3-3 З+т 6 л 
and сов”! 28608| cot Z Janos (5. =b 
40 12) 32 13 
“| tanx 
then cosec UE ax is ([.] represents greatest integer function) 
b 
1 0 0 1 0 0 
84. LetA=| Ja 1 Ol;a,beR'.IfforsomeneN, A^» | 72 1 0 | then number of 
ava wb 1 3600 72 1 
triangles formed by joining the vertices of n sided polygon having no side common with the 
polygon are 
85. Consider the curves 
заг Љу 
С y°-x = 0 ҰРАН 
Cy: y-x?= 0 2 
C5 :y = f(x) ; (9<0 Vxe 23 


From any point P on C», lines are drawn parallel to the coordinate axes so as to intersect C, at О 
and Сз at R. If area of region ОРНО is twice of the area of region ОРОО; (O being origin) then 
the value of |32f B is 


ЕІПЈ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-PCM-JEE(Main)/2023 20 


86. 


87. 


88. 


89. 


90. 


Let f be a differentiable function satisfying (f(x) — 1) (f(y) – 1) = f(x + y) -1 Y x, y e R ; {0) = 1, Ғ(0) 
. sin(f(x)-5)+2-2* 
= In4. If lim —— 


z = 118, then the value of a- b is 
xoi Х7-7Х +ax+b 


6a(In2)°tan-"(22*) б -1<х<0 


Let f(x) = — : х-0 


: 0<х<1 


x 02-9. 
If f(x) is differentiable at x = 0, then the value of is 


Letf: R >R, о: R > R andh : R > R be differentiable function such that f(x) = x? + 2x? + Зх + 3 
g(f(x) = x and h(g(g(x))) 2 x Ух e R, then h'(0) is 


If L; is the line of intersection of the planes x + y + z – 6 = 0, 2x + Зу + z – 5 = 0 and line 1215 
(x-14 у+6 2-2 
3 0 1 
coordinate axes at A, B, C respectively, then volume of tetrahedron OABC (O is origin) is V. The 

value of 90V is 


. I P is the plane containing lines Lı and Lə which intersects the 


Let x,yandz be unit vectors such that Х-у-2-р,Хх(ух2)-4 and (Хху)х2-Г. If 
Б) -47,4-) =5andp is perpendicular to x, then the number of positive integral solutions(s) of 


the equation хіх Ха = (&-9)(9-2)2-53)) is 
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Physics РАВТ-А 
SECTION - A 
1. B 
Sol. Applying conservation of angular momentum of system about centre of 
mass of disc 


2 
mvR =mv’R+ ome Ф СЭ 
у= Во 


mvR =mv'R + mv'R 


и2с 450. “Ч 
2 2 2 


2. р 
Sol. [= neA (ue + pn) E 
= 10x 109 «1.61019 4 x10 (1.0)x 2 = 64 x 10™ A 
x10 
3. C 
Sol. Basic concepts 
4. C 
Sd. oo e 
ndT 


ЗТ; ЗТ, 5R 
[aw = | оТат- | --4Т for one mole 
2 
To To 
W = (407, - 5R)To 


ааа а а ра ааа онаа: 
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5 С 
Sol. oy =R-AN 
dt 
N t 
So І Bh - [d In(R- AN) =—М 
R-AN 0 
0 0 
So jn E =-М 
R 
AN м _ E 
So 1 R e N (1 е | 
6. C 
Sol. Zener current will be maximum, when V = 15V 
15- (ix 2.5k) = 5 
i=4mA 
і, = З ТА 
7. В 
1/3 
Sol. Ree = (% 
Ree 9 
X= 72 
Number of neutron = 72 — 32 = 40 
8. B 
Sol. frequency received by submarine 
n, =| 1400+100 | 40x 1 o 00 70.10: 
1400 14 


Frequency reflected by submarine 
п, [ogg ^ = t3 40x10? Hz = KHz 


1400 -100 13 
9. C 
Sol. a 2т(1-со5Өс) 
4n 
2n 1 1 1 
f 1-1 1- 1- 
1 г 1 2| 
10. р 


Sol. For (г < В) 


r 
Ex4nr? = [ex4nx*dx / £g 
0 


So Е œr 
and For (r > R) 


Е< 5 
r 
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11. 


Sol. 


12. 


Sol. 


13 


Sol. 


14. 


Sol. 


15 


Sol 1 


16 


Sol А 


р 

TH+ H =3 He 

BE, = 1.1 MeV 
ВЕ,, = 7 MeV 
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Quaue = Binding energy of product — Binding energy of reactants 


= (4x 7-4 1.1) MeV = 23.6 MeV 


= 23.6 x 1.6 x 107"? x 10° = 37.76 x 10” 


C 

_ ной! _ Holdo Е Holdo 
2nR (2лВ)(2лВ) 4n2R2 

D 

After long time, 


n = 7R = 20 mA 
Immediately after the key is closed, 
V 70 
= тА 


^ 3R 3 
C 


ORE: 
For 1% secondary minima D` № 


For 15 secondary maxima 9X = ako 
D 2 
3 
(теген 
1 2 2 
à = 440 А 
р 
Ваѕіс Сопсерїѕ 
А 
When 5 is open 
48uC 48:С 
Г 
5 
| В | 
72uC 72uC 
30V 
So charge flown = 60 uC 
From A to B 


When S is closed 
96uC 36uC 
A 


B 
48uC 108uC 


30V 
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17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


B 
Basic concept 
C 
Е2лі = 9 (ид) 
dt 
= СОВ 
2 dt 
2 
t= QEr = шав 
2 dt 
В 
в- Hol 
2R 


Mutual inductance, M = : = 
| 


D 
Rate of cooling 


dT _ eoA(T*-TS) | 


dt mC 
3 
‘sphere _ Тое _ ра 
сире т 


sphere р 1 лг 


given, 4лг° = 6a? 


3/2 
253 г” 
Герһеге E 6 -fz 
6 


3 
Їсире 4т/ 


6 


uonr? 


2R 


SECTION - B 


Separation between two maxima p = E 


40 


vB = và - (2)(uo)(d) = 24-34 
уб = v? - (2) (5ug)(d) = v? = v$ +15%2 


50 v -4vg 


1 
2v 3v 


2(/0 1.24) 4(¢, +e) 
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24 


Sol. 


25. 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29 


Sol. 
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So 4(23+ e) = 3(30+2e) 
So e=1cm 


9 
Eo = СВ, 
= 3x109 x 3x10? =9 V/m 


Where | -3 Ji 1 )- ! 
f, 3 40 120 


1 2 1 1 1 
fe 120 20 15 
So R=30cm 


So cm 


2000 
(100-v)10+(200-v)20+(50-v)40 - 0 


So v = 100 volt 
Q = 40 x 50 = 2000 uC 


24 

dV  nApr^ 

dt 8n/ 
3 пРу“ 
БЕЗІ! 


л3Р,(2г) “88847 
8ynx20 nl 


=24Q 


Now, Q' = 


a 
16 16 R 4 
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p. Sma 
2 
2F ma F 
>a > ЦЭ 
3m 2 3 
30. 2 
Sol. In steady state, v = constant F 
9 mg = 3F 
>F=3mg  ..(i) p Ч 
T+mg=F Т 
T =F -mg = 3mg – то = 2mg 
T = 2mg T 
8m у 
2Е 
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Chemistry PART – В 
SECTION - А 
31. B 
Sol. P V; = P,V, 
10тх(4)хА = (10+h)mxhxA 
h=3.06 т 
32. C 
Sol. Dithionous acid > Н,5,О, 5 = +3 
Dithionic acid > H,S,0, 5 = +5 
33. C 
© © 
Ө 
© © 
34. D 
Sol. 
22 Г 
+H} 
нс2 OH 2950 HC 
Br 
35. B 
Sol. М8 
єс ----»- Chain formation 
Me 
” Ч 
гэ 2-5742 ----»- Chain 
Me Me 
36. C 
Sol. LiClO, is more soluble than LiF. 
37. D 
Sol. Factual 
38. B 
Sol. BF; is electron deficient and is used to generate electrophile in F.C. reactions. Therefore, acts as 


catalyst in industrial processes. 
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39. 
Sol. 


42. 
Sol. 


43. 
Sol. 


44. 
Sol. 


45. 
Sol. 


46. 
Sol. 


B 
Uridine is glycosylated pyrimidine-containing uracil attached to ribose ring. 


Ribose (sugar) + Uracil (base) ——> Nucleoside 


A 

Degenerate orbitals = n? 

= (5) = 25 

D 

AS > State function AS = AS; + AS, 

AS = 2 since q = same; smaller temperature, higher entropy. 
D 


Ti? ——3d' —> ty 
Cr? — 53d? — t3 
Mn? ——>3d* ——>+t},eg' 
Co? ——+3d° ——>t3,eg° 
A 

Factual 


B 
MnO; oxidises unhindered primary allylic and benzylic alcohols to aldehyde. 


C 


С а 
х, -а X, 
Rearranging 
a 
=X kot 
x.-a 072 


о 


vs. t gives х,К, as slope. 


о 


C 
Cl 
» о 
I 
N № \ Ай С--ОН ii 
(ii) A Ш (i) 
HoN COOH 
9 
ВЕТ C—Cl ii ai ат GN ) 
(- НСІ) 
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47. A 
Sol. H Cl Cl 
“хааг Me Li* T aid 
T d “о 40 Ун 
27 
шиг С--ң 
i Тэн D * 
NH ------>- Ra ----з- o» нс фа 
" N 
H 
48. D 
Sol. 
NH, -OH 
-Н5О 
Х ` 
N—OH 
0 
H3C—C—Cl 
(- НСІ) 
CN. o 
CN © 
-АсО (©) -AcO 
а ал а А 
Product NY T 
H М--0--0--СНа 
49. В 


: о 


H 
О 
Sol. e -о. Hydrogen bonding and as 1-3 dihedral interaction between methyl and 


H 
hydrogen. 
50. B 
144 + 0.3597 
So. х, = 2 89 ef «— Alfred – Rochow scale 
fA 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-OT-PCM(Sol.)-JEE(Main)/2023 10 


51. 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol : 


55 


Sol. 


SECTION - B 
13 
1 
COOH o 6-59 
HOOC COOH Ц С-о 
=e о DOU - 13 
Oe Т Жет0 
COOH о 0-0 
О 
2 
[H | 2107 
-ДСа%|- % м 


Weight of Ca? = 20x10% gin1L 


20x10 * 10% _ 


2. Weight of Са”? ion іп 105 mL H,O = 109 -2 


г. Hardness = 2 ppm. 


1 
-AG? 


H° 


Theoretical efficiency = 


-AG? 

285 
AG? = -0.84 x 285 kJ = -nFE?,, 
ES, =1.24V 


0.84 = 


2 
Са” +H,S <= Cd (s) + 2H* 
Initial 0.1x10° moles 0.08 x 10x10 moles 
final - 0.8x 10° +0.2x 10% 
=10° moles 


-3 
P a107 1000 = 0.01M=102M 
final 100 
pH = 2.0 


8 
For KCN: AT, =iK,.m > 0.8 = К,.0.2х2 
K, =2 ... (i) 

Hg(CN), +mCN~ ——Hg(CN)7, 
Initial 0.1 0.2 = 
Final (0.2-0.1m) 0.1 


Final effective molality = (0.2 — 0.1 m) + 0.1 + 0.2 
20.5-0.1m 
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56. 


Sol. 


57. 


Sol. 


58. 


Sol. 


59. 


Sol. 


60. 


Sol. 


11 


New: AT, =K;.m 
0.6 - 2x(0.5—-0.1 m) 


m=2 

4m = 8 

3 

XeO,F, ——>sp°d >x=3 
В.Н, —— sp? >x=6 
[Nicl,]? —osp? > xx =3 
[Ptc] ——>dsp? -х-2 
м(5ін,),-->өр >x=2 
H,BO, ——>sp* ->Х-2 


Ух-3-6-3-2-2-2-18 


22255 
6 
2 
CH3 CH3 
H OH HO H 
H OH HO H 
HO H H OH 
CH3 CH3 
0 
CO CO 
27 
СО Зэр Мп 
ос h - 
6 


Black coloured : PbS, CuS, HgS, Ag5S, NiS and CoS. 


and 5 have correct products. 


w М- о 


O 


2CH, - CH, - COOH—4> нас сно 
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» [»—6Ha—06H2—CH —“'“ › HgC—(CH2)4—CH3 + >>—CH2—CH2—CH3 
COOH 

Wo 
COOH 

о m —CH2— CH3 
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Mathematics PART – С 
SECTION - А 
61. B 
So. А-(11,2,3,...... , 141} 
A ^ (B - С) = (5, 11, 14, 17, 23, 26, 29, ...... 134, 137] 
Sum of elements = (5 + 11 + 17 + ....... 137) + (14 + 26 + 38 + ..... 134) 
62. C 
Sol. х? — ах + 4 = 0 must have atleast one positive root 
ap > 0 
both roots must be positive 
> а>4 
63. B 
So. 30(1-х-х2 (1 + 2x) = Улак (1+ х +x?) 


64. 


Sol. 


65. 


Sol. 


66. 


Sol. 


67. 


Sol. 


68. 


Sol. 


Equating coefficient of х? on both sides we have, 
30(a2o T 2849) = 21а + 20a»o T 19а49 
=> 2185-2 10a2o + 41 азо 


С 

Use [(x (x) + g(x))dx = xg(x)- C, 
C 

k = 2500 = 27.54 

г. number of factor = 5 

B 

b=-4,c=9 


25іп20 = Зсо50 
= 2с0520 + 3cos0 - 2- 0 


cose = 1 ѕіп20 = zi 
2 4 


ыла AY + xy + 12х + sy+9=0 


A 
Г = " АМЬ “0 
f, +24041 
B 
A= 5 (4- 808€ = 16(2- 209) 
d XI 66-02 t=0, 1 
dt 3 
2 
^ = 16(2 - 121) «O att = К = Ais maximum 
3 o£ 3 lies on the line ~. m= 2 
3*8 3 
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69. A 
Sol. M is (1, 10) 
N is (4, 16) 
Lis (2, 4) 


Equation of tangent to (x + a)y = Ais 
y =2х+^+2(а t); à =-21° 


24-41-48-а-21-4 
апа (а – 2)4= = – 22 


(t+ 2)2=0 
=> t=-2 
-2-88&a-0 


70. B 
Sol. 4а2– 0? = 25 
Equation of auxiliary circle is х? + у? = 8 
- а? = 8,0-7 
Also a? + b° -А2-22 
> X =25-15=10 


eccentricity of ellipse e = 1 ML (2. 
25 5 
71. D 


Sol. IF = e"? Jsinx +cosx 
-. solution is ye"? Vsinx + cosx = fe”? (tanx +2sec? x) dx 


ye”? Jsinx +cosx = 2e"? tanx +c 


4 
z 2tanx 

Vsinx +cosx 
72. D 

24 
Sol. Arg| = =0 

22-27 

2 
Р 2(2-1)(22--2-1) 30772, 1 
z(z - 1) 


= 2° + 2 + 1 is positive real number (х + iy + x «iy e 1 > 0 
эх -y +x+1>0andy(1 + 2х) = 0 
(i) у= 0, х2+х+1>0 >xeR 


- 2 3 Ja V3 
ШІ ру Е 22 
73. C 
a b с 
Sol. + + = 
а-43 b-45 с-47 
р с 
If a = 243 , then + - 
b- V5 c-47 


Possible value of b = 25 ‚с= 2/7. 
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74. D 
ein 07 BDsino 
2 3 
1 sin(tan"7)BDsin Жер 
2 4 


4. 
gone 11 


=> - -2 => cotð = — 
7 (see eno 7 
54/2 42 


75: С 
Sol. P(A)= 


Sol. 


=2 


76. A 


231 


: ! 15а-250-980 277 (1) 
Si 26+a+b 9 E 


i 
=1 


Sol. 


CAS С) 335 
Also 30 +4 x10 = 


11 11 
=> a+b=19 ...(2) 
From (1) and (2) a = 7, b= 12. 


77. В 


78. А 
C 
Sol. tan(a + В) = — 
8 h 


ЗЭН үсийг. 4h/5 
Wm 21 250 _ 2000+21h 
50 1 8 h 5250 -8h 

21 250 
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79. 


Sol. 


80. 


Sol. 


81. 


Sol. 


82. 
Sol. 
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B 
ІЗ БІ ...... -9х5-45 

3||5 =8 х5 = 40 
—— =8x9x9x5= 3240 

N = 3325 

A 
PB = /324+64 = /38 

= /36+400 = /436 В(18,12) 
OP = 20 

SECTION - B 

5 


i өнөд - (o m5) 


т-1со8| 0+m— |cos еш 
18 18 


E tan(0- 57 | tano - 4248 
=> cos 20+ 22) =1 
6 
-- £a — 
12 


59 
Squaring and adding 
1 + sin°A + cos’A + 2(cos^A — sin A) = 1/4 
= 2+ 1 – ЗѕіпгА cos?^A + 2cos2A = 1/4 
2 — 3/4 sin?2A + 2 cos2A = 1/4 
= 3 соѕ? 2А + 8 соѕ2А + 4-0 
соѕ 2А = – 2/3 


sina = Ë 

6 

cosB = 2 E SP - 
6 616 54 
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83. 


Sol. 


84. 


Sol. 


85 


Sol. 


86 


Sol. 


tan! 243 57/12 
= f 1+ | 2dx=cot" 243 =cosec™13. 
л/3 tan! 24/3 


546 
0 0 
LetA-I- BwhereB- | Ja 0 


0 
=| 0 

ava vb 0 Jab 

£A = 1 + СЕ B: 


1 0 0 
= А" = n/a 1 0 
паа + =) ep 6 1 


2 | 
> n/a = njb =72 > a = b and 72a + 36 (72 — Ja) - 3600 


=> Уа-4->а-1бапап- 18. 


20 | | 
Let P(t, t^, Q(t’, t^) 


јог -f(x))dx - a|( Wy") 


=> ° - f(t) = 2(1-1°)21 
=> f(t) = 4t? — 3£ 

(2-2-3--% 
2) £2 4 32 


20 

f(x) 2 1+4 

. sin(4* 4) 2-2" 
lim - 5 

xoi xX” —7x^ - ax «b 


For Н forma+b=6 


=|n8 


(cos(4* — 4))4*In4 - 2" In2 5 


Also lim 5 In8 
x1 3х -14x+a 
біп2 — 8In2 
a-11 


>a-11=2 >a=13,b=-7 
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87. 
Sol. 


88. 
Sol. 


89. 
Sol. 


17 


81 
For continuity at x = 0 


cx 


Cx 
іг In2x : -In4 
3 | 2(In2)? 


х0 6x 9 


_ ба(п2)' x9 2(n2) _ b?+9_ a 
3 5749 9 a 


10648 
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L, is parallel to vector 21- |-К and it passes through point (13, -7, 0). 


Equation of plane P is x + 5y - 3z + 22 = 0 


22 0 0 
3 
у- 1-74-42. 
6 5 90 
NE NE 
3 


website: www,fiitjee.com 
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90. 225 

So. Let x-y=a,y-Z2=b,x-Z=c 
Х-У-2-0 -а-0-0-2 41) 
Also су-а2-а4 me 
and сӯ -0Х =г 4:48) 
> @ў=5 2,с-ар-5 ..(4) 
and с-а-1 ..(5) 


Hence a= 1,b=-3,c=2 
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General Instructions: 


The test consists of total 90 questions. 

Each subject (PCM ) has 30 questions. 

This question paper contains Three Parts. 

Part-A is Physics, Part-B is Chemistry and Part-C is M athematics. 
Each part has only two sections: Section-A and Section-B. 
Section - A : Attempt all questions. 

Section - B : Do any five questions out of 10 questions. 


Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics РАВТ-А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


In the given figure, the angle of inclination of the inclined plane is Vo 
30°. A particle is projected horizontally from a height H above the С-> 
foot of the inclined plane. Find the horizontal velocity Vo so that the 
particle will retrace the path after hitting the inclined plane. Collision 
is perfectly elastic. 


(А) Vo = ae (В) vy = ША 
Н 
(С) Vo - 2H (D) v, = - 


A signal of frequency 25 KHz and peak voltage 20 М is used to modulate a carrier wave of 
frequency 1.5 MHz and peak voltage 50 V. Choose the correct statement. 

(A) Modulation index is 0.4, side frequency bands are 1475 KHz and 1525 KHz 

(B) Modulation index is 0.4, side frequency bands are 2950 KHz and 3150 KHz 

(C) Modulation index is 2.5, side frequency bands are 1475 KHz and 1575 KHz 

(D) Modulation index is 2.5, side frequency bands are 2950 KHz and 3150 KHz 


© 


A ball of mass m falls vertically from a height h = =m and 


collides with a block of equal mass m moving down an inclined 
plane with a velocity v as shown in the figure. The coefficient 
of kinetic friction between the block and the surface is 0.2, 
while the coefficient of restitution (e) between the ball and the 
block is 0.5. Three is no friction acting between the ball and 
the block. The velocity of the block decreases by 

(A) 5 m/s (B) 0 

(C) 1 m/s (D) 3 m/s 


Air.column in an open organ pipe of length / = 30 cm resonates with a sonic source emitting 


wave of frequency f = 1100Hz. If maximum pressure variation in the pipe over the atmospheric 
pressure due to standing wave is 0.1 Po, where Р, is the atmospheric pressure. Find the 
difference of the maximum and minimum pressure in the tube at a distance 5 cm from the open 
end. Take speed of sound in air equal to 330 m/s and ignore the end correction. 


43 43 
(А) ch (B) 4070 
(С) -/ЗР, (D) 2Po 


At time t = 0, a horizontal disc starts rotating with angular acceleration 1 rad/sec? about an axis 
perpendicular to its plane and passing though its center. A small block is lying on this disc at a 
distance 0.5 m from center, coefficient of friction between surface of block and disc is 0.255. The 
block will start slipping on the disc at time t, is approximately equal to 


(А) 2/36 (В) 2/25 
(С) 6s (0) 45 8 
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A thin spherical conducting shell of radius R has a charge q. Another charge Q is placed at the 
centre of the shell. Calculate electrostatic potential at a point P a distance R/2 from the centre of 
the shell. 


20 2q (B) Q На: 
2nggH 4ne,R 2nggH 4ne,R 
(1-0) 2 (D) 2Q 
2ngy В 2ngH 


An ammeter reads upto 1 ampere. Its internal resistance is 0.81 ohm. To increase the range to 
10A the value of the required shunt is — 


(А) 0.30 (B) 0.92 
(С) 0.09 О (б) 0.30 О 
An ideal gas is taken through a cycle A— B >C > Aas Vm’) 


shown in figure. If the heat supplied in the cycle is 5J, then 
work done on the gas in the process C — A is in joules is 

(A) -5J (B) —10J 
(C) -15J (D) -20J 


P(N/m) 


A space vehicle approaching a planet has a speed v, when it is very far from the planet. At that 
moment tangent of its trajectory would miss the centre of the planet by distance R. If the planet 
has mass M and radius r, what is the value of R in order that the resulting orbit of the space 
vehicle will just miss the surface of the planet ? 


1/2 
(A) ЕЦ (В) R= vr 1+ 29м 
у r r 
(C) R= ге E (о) R= 26% 
у 


In the given circuit, the capacitor of capacitance С is charged 

by closing key K at t = 0. Find the time required to charge the Е-- 
capacitor up to. maximum charge for the given circuit, if it were 
to be charged with the constant initial charging rate at t = 0 in 


the given circuit. we 

(A) RC/3 (B) 2RC/3 R 

(C) 2RC/3 (D) 5RC/3 
_ d 
E K 

In the circuit shown in figure E is a battery of emf в = 100V 

100 V. Resistance В; = 1000, Re = 2000, В = 2000. The 

voltmeter resistance is 2000. What reading will the 

voltmeter show in steady state ? "un A 


(A) 50/3 V (B) 400/7 V 


(C) 100/3 V (D50V cg 
z100uF ANA 
(ЙИШ явьын 
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14. 


A ray of light travelling in a medium of refractive index и is incident at an angle 0 on a composite 
transparent plate consisting of 50 plates of refractive indices 1.014, 1.021, 1.03p.....1.50u. The 
ray emerges from the composite plate into a medium of refractive index 1.би at angle x. Then 


50 
(A) sinx- [9 5110 (B) sinx = sine 
1.5 8 
50 
(C) sinx = Ssin0 (D) sinx = [5 5110 


The binding energy per nucleon of deuteron (7H) and helium nucleus (әне) is 1.1 MeV and 7 


MeV respectively. If two deuteron nuclei react to form a single helium nucleus, then the energy 
released is- 


(A) 23.6 MeV (B) 26.9 MeV 
(C) 13.9 MeV (D) 19.2 MeV 
ТВ R L 

An inductor of inductance L = E. and a resistor of resistance R NW 
is connected to a battery of emf V as shown in the figure. The | 
potential difference across the resistance at a time, t = тіп2 
after the switch S is closed is (t is constant) 5 ү 

V 3V 
A) — В)" 
(А) 2 (в) >. 

V 2V 
(C) — (0) 

2 3 


A resistance R draws P power when connected to an AC source. If an inductance is now placed 
in series with the resistance, such that the impedance of the circuit becomes Z, the power drawn 
will be 


RY R 
аңы өн? 
R 
(C) P > (D) P 


At STP 44.8 liter of helium gas is confined in a cylindrical vessel by a movable piston. The gas is 
thermally insulated from surrounding, however, heat is supplied to the gas very slowly by an 
electric heater consequently piston moves slowly. In this process find the heat supplied to the gas 
by the heater to increase its temperature by 20?C. Ignore any dissipative force on the piston. (R is 
universal gas constant) 

(A) 200 R (B) 100 В 

(C) 60 R (D) 140 R 


А, 
Wavelength of Ka X-ray of an element A is 4, and wavelength of K, X-ray element В is А. — is 
2 
1 
equal to A and 7; and 27, are the atomic numbers of element А and B respectively. Then relation 


between 42; and 2: are given by 


(еол Е ():2:::22:54 
(o) &-4 (0) 2--4 
Z 2, 
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A radioactive element undergoes two different types of radioactive disintegration, one with 
disintegration constant A, and the other with à, .The half-life of the element is 


(A) 0.693 (в) 0.693 
М +А, (A, +А,)/2 
(C) 0.693 te pj 9095. M, 
М As 2 +À, 


A photon collides with a stationary hydrogen atom in ground state inelastically. Energy of the 
colliding photon is 10.2 eV. Almost instantaneously, another photon collides with same hydrogen 
atom inelastically with an energy of 15 eV. What will be observed by the detector ? 

(A) two photons of energy 10.2 eV 

(B) two photons of energy 1.4 eV 

(C) one photon of energy 10.2 eV and an electron of energy 1.4 eV 

(D) one electron having kinetic energy nearly 11.6 eV 


A uniform string of mass m = 200 g and lengths | = 5m is stretched along x-axis. One end at x = 0 
is attached to a harmonic oscillator and the other end is fixed to a rigid support. Tension in the 
string is T = 1600 N. At the time t = O, the oscillator starts producing transverse harmonic waves 
in the string. The y-coordinate of a particle in the string near the source varies with time as y = 0.5 
cm sin (100л t), where t is the time in second..Find the y-co-ordinate of the mid point on the string 
at the instant when first disturbance emitted by the source reaches the fixed end. 


1 1 
(A) oe (B) Б" 
(С) qon (D) sem 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


24. 


An electric lamp designed for operation on 110V AC is connected to a 220 V AC supply, through 
a choke coil of inductance 2H, for proper operation. The angular frequency of the AC is 


100 4/10 rad/s. If a capacitor is to be used in place of the choke coil, its capacitance must be (in 
НР) 


A cylindrical block of mass т = 200 gm is suspended from a fixed support by a light spring of 
stiffness k - 90 N/m. The block is slightly pulled down from its equilibrium and then the pulling 
force is removed. Consequently, the block performs oscillatory motion. If damping constant of air 
is 40 g/s, the time (in sec) after which displacement amplitude reduces to the half of the initial 
value is nearly 


An object is projected with a speed 10 m/s at an angle of 30? with the horizontal. The object 
breaks down into n equal fragments during its motion. One fragment is found to strike the ground 


at a distance of NE m from the point of projection in the same azimuthal plane, in which the 
object is projected. If the centre of mass of the remaining fragments strikes the ground at distance 


of 73 m from the point of projection, then the value of n is 
A beam of light converges at a point P. A converging lens of focal length 25 cm is placed in the 


path of the beam before converging it at P at a distance of 20 cm from the point P. Now locate the 
point where beam will converge. Find the distance from the position of the lens. 
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25. 


26. 


27. 


28. 


29. 


30. 


All atoms in a sample of helium gas are in the first excited state. Photons emitted from these 
atoms due to de-excitation are incident on the surface of a metal having work function $ = 2.8 eV. 
Find the stopping potential of the photoelectrons ejected from metal surface. The ionization 
energy of hydrogen atom is 13.6 eV. 


The half life of the radioactive nuclei $9Co is 5.3 year. The activity of a sample containing $ Со 


nuclei is observed to be 8.0 mCi. Find the amount of $9 Coin the sample in microgram. (Given: 
1Ci = 3.7 x 10'° аРб) 


When forward biasing across a р-п junction diode is increased from 0.65 V to 0.70 V, the diode 
current increases by 5mA. Find the dynamic resistance of the diode. 


Circuit diagram of a common emitter amplifier is 
shown in the figure. The audio signal voltage across 
the collector resistance Rc -2.0kO is 2V. Тһе 
current amplification factor of the transistor is 100. 
Find the value of Вь (іп КО) in the series with vg 
supply of 2V. given that DC base current is 10 times 
the signal current and Vege = 0.6 V. 


A 200 m long antenna is fixed on a 500 m tall tower. This antenna can transmit waves of 
wavelength nearly equal to? 


A parallel beam of monochromatic light passes through. а narrow slit of width d = 0.2 mm. Тһе 
angular width of the central maximum is found to be 4 x 107 rad. Find the wavelength of the light 
in A. 
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Chemistry PART – B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


Substance which tends to decompose at their sublimation temperature can preferably purified by 
sublimation under the following pressure condition 

(A) increased pressure 

(B) reduced pressure 

(C) pressure has no effect on the sublimation temperature of a substance 

(D) at atmospheric pressure 


Liquid A and liquid B form ideal solution. The ratio of the pure vapour pressure of A and B, 
respectively at 298 K is 1 : 4. Also, the ratio of their masses in liquid phase is 2 : 1. What will be 
the ratio of their masses in vapour phase? 

(A) 1:2 (B) 1:8 

(C) 8:1 (D) 2:1 


In which of the following conditions, the electrical conductivity decreases? 
(A) ZnO is heated in Zn vapour 

(B) NaCl is heated in Na vapour 

(C) Silicon is doped with arsenic 

(D) Heating metallic conductor 


Which of the following order is INCORRECT? 

(A) Li<Be<B<C (magnitude of effective nuclear charge) 
(B) Ш > Na* <K* < ВБ“ (ionic radius in aqueous medium) 

(C) М? > Ne > Мог > АР? (ionic radius) 

(D) В > АІ < бах іп (first ionization energy) 


Which of the following orders of given character in the following oxides is CORRECT? 
(А) У,О, < У0, < VO; (basic character) 

(В) CrO < CrO} < CrO, (acidic character) 

(С) CO, >50 > ClO, (acidic character) 

(D) MgO < CaO > BaO (basic character) 

ich of the following statement about hydrogen peroxide is INCORRECT? 
The gas phase bond angles іп НО; is less than that in crystalline phase. 


h 
) 
B) H,O, can be prepared by adding ice-cold dilute H,SO, (20%) on Na,O,. 
) The gas phase O — H bond length is greater than that of in crystalline phase. 
) The dihedral angle in НО; in its gas phase is larger than that of bond angle. 


Electrons in a group of degenerate orbitals can have five Z-components of angular momentum. 
Which sub-shell does this group of orbitals belong to: 

(A) s (B) p 

(C) d (D) 5-4 


FIIT] EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-V-PCM-JEE(Main)/2023 8 


38. 


39. 


40. 


41. 


42. 


Two containers containing М, and O, gases respectively, are present in the same compartment 


of a train which is moving with 120 km/hr. The volume of first container is twice the size of second 
one. Find the ratio of the mean square speeds of № gas and О» gas, respectively 


He gas and No gas both initially at the same temperature and pressure are compressed 
adiabatically and reversibly from a volume of V to 3 (Assuming ideal behaviour of both the 


gases). Which gas will be at higher temperature? 
(A) He 

(В) N2 

(C) Both remain at same temperature 

(D) None of these 


Which of the following highlighted bond most likely break through homolytic bond cleavage? 


© — Peagent s Product 


With which reagent, the major product will not be syn addition product? 
A) (1) OsO,, (2) Ма,50,, НО 


( 

(B) (1) КмпО,,Н,О/ OH (cold) 

(С) (1) HBr, (С,Н,СОО), 

(D) (1) В.Н / THF, (2) H,O, / NaOH 


CH»oCI 


CH3OH 
SS 


A 
(Major product) 
NO» 


OCH3 H2C—OCHs 
сн” 


№2 NO» 
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H2C—OCH3 OCH3 


о. NO» 


43. Which of the following is CORRECT? 

(А) In case of association, value of van't Hoff factor is more than unity while for dissociation it is 
less than unity. 

(B) Solid CO; directly sublimes upon heating at atmospheric pressure but it will first liquefy if this 
heating is done at sufficiently higher pressure. 

(C) Even at high pressure solid СО, always sublimes upon heating. 

(D) When placed in saline water (concentration « 0.9% m/V) blood cells (internal concentration = 
0.996 m/V) shrink. 


44. In which of the following reactions, the catalyst has been incorrectly marked? 
(А) N, (9) + ЗН, (о) 2), 2NH, (g) (Haber's process) 


(B) 4NH, (g) + 50, (g) —9 ANO (g) + 6H,O(g) (Ostwald's process) 
(C) 2KClO, —"9:6) > 2KCI + 30, 
(D) СН,СООСН, (aq) + H;O (/) —*?*— CH,COOH(aq) + СН,ОН (аа) 


45. A sparingly soluble salt А,В, shows following relation in its saturated aqueous solution. Find the 
possible formula unit of this compound 


2 3 
log[B™ (аа)/(109 M)] 
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46. NN 
| H».Pt, НСІ ( ) 
> 25°C, 3atm 
N 
Pyridine [Q] 
Which of the following statement is correct? 
(A) Q and Р both are aromatic 
(B) 
P is 
Ї 
Н 
(C) P is acyclic amine compound 
(D) Q is more basic than P 
47. Arrange the following coordination compounds in increasing order of wavelength of light that they 
absorbed 
a 3+ 3+ 3- 
| гс. | Cr(H,0), |, [Cr(NH;), |”. [Cr (CN); | 
0) (1) (ІІ!) (М) 
(A) 1» IE» Гэ» IV (B) IV » >Ш >! 
(€) 1 » III » II » IV (D) IV » IIl IE» 1 
48. Order of octahedral ionic radii of M?* for the first row transition elements 
(А) Ca < V «Mn > Zn (B) V « Mn » Ni « Zn 
(C) V « Mn « Ni » Zn (D) Fe « Co « Ni » Zn 
49. The product or intermediate which can not be synthesized from the given reaction 
18 О 
n но ~H. Н (aq) 
Сы. = = Р 
НзС7 “СНз 
(А) 180—CHs (B) Qr hg 
H3C—C—OH жаа. 
CH3 OCH3 
(C) O—CH3 (D) None of these 
1 
H3C—C—OH 
CH3 
50. Compound A upon strong heating produces a salt B and a colourless gas C. The gas C is also 


produced by heating hydrogen peroxide. Aqueous solution of salt B produces white precipitate 
when aqueous AgNO; solution is mixed into it. When gas D is passed through hot and 
concentrated solution of potassium hydroxide, then compound A is formed. In presence of 
moisture, gas D acts as an oxidizing agent. 

Correct option is: 


(A) A =KNO, 
(B) А = КС; 
(C) 0-0, 
(D) В = Ма! 
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SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 


Find the total number of bonds in which there is involvement of hybridized orbitals in the following 
molecules/ions. 


CH,, CIF, C;H,, C,H», МО, 


20 mL of ‘10 volume’ hydrogen peroxide solution upon heating releases that much amount of 
oxygen at STP which is just sufficient to completely burn ‘x mg’ of ethene. Find the value of x (to 
the nearest integer). 


The total loss in mass (іп g) when mixture of 1 mole Li,CO4 and 2 moles Na,CO,.10H,O is 
heated. 


H H 


| 
N 
EE E — z Product (s) 
T H (Product should not have more than 4 carbons) 


From all the possible products, how many of them will be chiral? 


During rusting of iron, iron converted to ferricoxide it has been found that 3.2 kg of iron rust has 
been formed. How many mole(s) of electrons does iron has given up to form this much rust? 
(Atomic mass : Fe = 56 u, O = 16и) 


2 Moles of radioactive substance X undergo radioactive decay as shown below at 298 K 
temperature in a closed container of volume V lit. Half life period of X is 16 hrs. After 32 hr, 75% 
of X has been disintegrated and the pressure developed inside the container is 18.32 atm. Find 


the value of V to the nearest integer. [R = 0.082 atm lit тог! K'| 
2X(s) —o z Y(s)+5 He(g) 


Find the number of л electrons (which are in conjugation) because of which the following 
compound is aromatic? 


The sum of the total number of lone pair electrons in the Lewis structure of l} ion. 


The CFCs which are generally called by the trade name Freons, lead to ozone layer depletion. 
Freon-12 has a percentage abundance of 4x10% % in troposphere. Find its partial pressure at 
sea level (in microbar). [Answer should be reported to nearest integer] 


Acid catalysed hydrolysis of 0.2 mole of sucrose yields D(+) glucose and D (-) fructose. If the 
percentage dissociation of sucrose and the percentage yield of this reaction are 6096 and 8095, 
respectively. Find the mass of fructose (in gram) that has been produced. [Answer should be 
reported to nearest integer] 
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Mathematics РАВТ-С 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


For a data set having 100 observations, mean, median, mode are 50, 60, 70.respectively. If the 
largest 50 observations are increased by 10, then sum of new mean, median, mode equals 

(A) 180 (B) 190 

(C) 200 (D) 210 


Maximum number of compound propositions out of 
PAQAT, PA~QAr, p^gq^-^r 
~PAQAS, ~PA~QAS, “pargas 
длгл 5, QArTAS, ~QA~rar~s 
that сап be made simultaneously false by an assignment of the truth values to p, g, r and 5, is 
equal to 
(A) 6 (B) 7 
(C) 8 (D) 9 


cosx соѕ2х соѕ* х 


Let f(x) = |cos3x cos*3x cos 3x|then [f(x)dx equals 


cos5x cos*5x со545х ? 


9 (В) 18 
(D). none of these 


DE 
м 
-l 


Let R be a relation defined on first twenty natural numbers such that R - ((a, b) : : is a prime 


number). Consider the following statements : 

(I) Ris reflexive and symmetric but not transitive 
(П) Range of R™ has 20 elements 

(ІІ) Domain of В”! has 10 elements 

which of the statements are true ? 


(А) ІЛІГІП (B) Il, Il 
(C) 1 (D) Ill 
Value of.sin32? sin88? sin152? equals 

(A) sin6° (B) sne 
(C) cose» (D) ЕЕ 


Let о, B be roots of the equation x? - Зх – 4/7 =0 and a? + л B? + 1 be the roots of the 
о 


equation х? + рх + q = 0, then for the equation x? + р?а?х – (119 + p) = 0, roots are 
(А) positive (В) negative 
(С) опе positive and other negative (D) none of these 
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67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 
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2023 2023 2023 2023 


LetA= >) У та 2, 9901,8- У у тах| 926, 256), then A + B equal 
i-0 j-0 i-0 j-0 

(A) 2024.2??? (B) 2023.29? 

(С) 2024(2°°95- 1) (D) 2023(2°° - 1) 


Let Н, and Hg be two branches of a hyperbola having A, В as endpoints of latus-rectum on Ні. If 
С be any point on Hg such that ZACB is never obtuse, then maximum possible eccentricity of 
hyperbola is 


(A) 42 (В) 43 
(C) 2 (D) 3 
x? y? 

If chord of contact of pair of tangents from points P and Q on зү? to the ellipse 

2 2 
aa = 1 is normal to the curve 2x? + 2y? — 4x – 4y + 1 = 0, then sum of eccentric angles of P 
and Q is 

T 

A) = B 
(A) 2 (В) т 
(С) 2л (D) none of these 


A rectangular hyperbola and ellipse have coincident end points of latus-rectum, then eccentricity 
of ellipse equals 


(B) z 


(D) none of these 


sin x sin 2x sin3x......sinnx — x" 


ІНІ ists and i -zero, then 'n' | 
хэр xtan((1+x)(1+2x)(1+ 3x).....(1+ 2023x)) шал ына ыы 


(А) 2022 (В) 2023 

(С) 2024 (D) no such value of n exists 

Let Ax = [aj] be square matrix of order З such that а; = (i — j)“ for all i, j = 1, 2, 3. Then determinant 
value of |А: + Аз + А» + ..... + Агоз| equals 

(А) 3404 (В) 36069 

0 Мм (О) none of these 


Which of the following functions is differentiable at x = 0 ? 
(А) |tan|x|-cos |x| (В) _|sin|x|—tan|x| 


(С) lcos |х| -sin|x| (D) all of these 
Water is being filled at rate of т cm?/s in right circular conical vessel (vertex upwards) of height 


5cm and diameter 8cm. When the height of water level is 3cm, the rate (in cm?/s) at which the 
wet conical surface area of the vessel increases is 


2n `/41 
(А) 3 (B) БҮЛ T 
(C) ын л (0) попе of these 
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75. 


76. 


77. 


78. 


79. 


80. 


Let f(x) = x(x? + 2х2 - x — 2) + (x? – x) (x + 3) + 2(х2 – 1), then which of the following is NOT true? 
A) y =f(x) has 7 critical points 

B) there are exactly 2 points in (-1, 1) where f'(x) = 0 

C) y = (х) does not have an extrema at x є | 

D) у= f(x) has exactly 2 stationary point in (—2, 1) 


Value of pe (x = dx is 
0 


(A) 32022 (2022)! (в) 3°? (2022)! 
10.13.16.....6073 7.10.13.....6073 
32022 (2022)! 

(C) E iN (D) none of these 
4.7.10.....6073 


If area bounded by an ellipse with its auxiliary circle equals area bounded by its auxiliary circle 
and director circle, then eccentricity of ellipse equals 


(А) -/25іп189 (В) -/2с0518% 
(С) 42113629 (D) -2с0536% 


Ajay has to take medicine having 100 mg paracetamol at a дар of every 12 hours. The amount of 
paracetamol (salt) in Ajay's bloodstream decreases at a rate that is proportional at any time to the 
amount of salt in bloodstream at that time. If the amount of salt in bloodstream is halved in every 
5 hours, then amount of salt in Ajay's bloodstream 15 hours after taking the medicine first time is 


(in mg) 
(A) ю( | (B) 286 
(C) Ө| 4 ) (0) ю|2 (| 


Equation of plane passing through the line P. ME -2-3 at minimum possible distance 
from the point (-1, —3, 1) 15 
(A) 7x-2y- 224 3-0 (B) x+3y+10=0 
(C). 3х-у-2-2 (D) none of these 
| (86) (6х6) (сха). equal (where àb,6 are non-coplanar vectors) 
|. ЭН gh Se A pete 
(A) абс 5 (в) |466) (6.6) 
(С) Е b 3i (b-à)(c 13) (D) none of these 
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SECTION – B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


Let 21, 22, 23 be represented by A, B, C on Argand plane such that д; = 3 + 3i, 22 = 
9-62 +(6V2 -3)i and AABC is right angled at C. If minimum and maximum possible value of 


Argument of 25 is а, b respectively (Argument of 23 e (-л, л], then b - a is Е where. К equals 


дэх gsiny Ез | КОСЕ +3'°%У _10;х, у 


Number of ordered pairs (x, у) satisfying 
(1-16%)(1..256%7) 4 
е (0, 2n] is 


Two families each having 4 members аге to be seated around a circular table having alternate 
red and blue chairs. If probability that members of same family are seated together is p, then 35p 
equals 


Number of 5-digit natural numbers such that the product of their digits.equals number of ways to 
create a necklace out of 6 beads from 10 distinct beads is 


Remainder when (2022)2223 is divided by 11 is 


Let (a1, аг, ..... , An} bea Sequence such that a; = 0, az = 1, аз = 2 and а.з = an+2 + an — any V N È 


1, then value of DX equals 
n=1 


18, qu 


Let А(0, 0), B(x, уі) and С(хо, ух) form a triangle having circumcentre at (3 . If area of 


AABC lies in (а, b]; then 2(a + b) equals 


If difference of distances of A(1, 1) and В(-3, 13) from any point R on x + 2y – 1 = 0 is minimum, 
then absolute value of five times sum of abscissa and ordinate of R equals 


Sum of all solutions of the equation sin '[x] = cos (х) is (where [.] represents greatest integer 
function and { } represents fractional part function) 


Number of skew symmetric matrices of order 3 with integer entries such that their squares equals 
identity matrix is 
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ANSWERS, HINTS & SOLUTIONS 


Physics РАВТ-А 
SECTION - A 
1. A 
Sol. x-axis along the inclined plane 
y-axis perpendicular to the inclined plane. 
43 


Vox = Vo COS80°=V,-—, a, --gsin30? = — 
Ox 0 0 2 x 


Voy = Мо Sin30* = 2 ‚ 8; = 060530° = -g 


43 


Хо-0, Yo =Hsin30° = HX 


When particle reaches the inclined plane, y = 0 
ос vo, £ 


...(i 
2 2 22 0) 
If particle hits the inclined plane at 90°. It will retrace the path for this v, = 0 
= 0- vows 9t 
2 2 
t= Vovs (i) 
g 


o ENS Vo, Vo 3 1.9/3. у0 x3 
ae IE aa ae ET 
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Sol. 


Sol. 


Sol. 


A 


Modulation index = Ат = 29 _ 9.4 
Ас 50 
Side frequency band is іс -fm and fo + fn 
D 
For the ball along perpendicular to the inclined plane 
[Nat = mete +1) ...(i) | (vo = 10 m/s) 
For the block along the surface of the inclined plane 
| ма -m(v, - vj) ...(ii) 
=> -ихт\уе(е +1) = тлу 
=> AV = -0.2 x vo x 1.5 = -3 m/s 


B 


f =n% 
24 


> 1100 = пх 330 


2х30х107 

This shows that air column vibrates іп 2" harmonic. This implies that wavelength X = ¢ = 30 cm. 
AP = 0.1P, sinkx cos wt. 

x is measured from open end. 


At x =5 cm, i.e., at х -* 


AP =0.1P, sin = cos wt 
A 6 


=> Prax — Prin - asap, 52 
= 4/3 x10 N/ m? 

D 

Н = тог 


fp = mo'r = тат 


Since Jf? +f§ = umg 
=> maryl+a*t* = umg 


2 1/4 
0.255 x10 Ай 
1х0.5 


"eser в. 


kQ kQ Q Q 
= + = - 
В HR 22А 4л, 


2 
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Sol. 


10. 


Sol. 


C 

1A x 0.081 O = 9AxR 
=>R=0.09 Q 

A 


AQap = AW ap T AU ap 


40% 0:90 109v 
nR R 
AQgc = AWac + А ас = 0 [28:39 


10 - 2B 
АОсд = АУУСА + AUca = А\\ сд (S38, 


AQ = AQ дв F АОвс + АОсд = 5J 


=> 10, 2. (£9 o, + AWcA Ч Дэр, =5J 
R R 


R 
> AWca = —5J 
A 
ПУА = mv'r .. (i) 
and eye SM Ee 
2 r 2 
= v? =y? + eM 
r 
véRÉ 20м 
5 =v + 
r r 
1/2 
R= 1 2% 28м) 
у r 
D 
аша 2ЕС 
max = 3 
In the beginning current through the cell 
БЕЗ 
| BR 
Therefore, gd. а - 
d 3 5R 
Since, ЕЗІ і- PES 
5R 3 
5RC 
>t — 
3 
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11. 
Sol. 


Sol. 


Sol. 


B 
In the steady state current in the branch having capacitor is e = 100V 
zero. The effective circuit is shown in the figure. 
Current through the cell 
3 А А 
І---А WW 
7 R2 
E AWW 
Therefore current through the voltmeter is I’ = з! = ТА 


Therefore, voltmeter reading is =I'Ry = ov 


B 
From snell’s law 
usinO = 16p sin x 


. ue. 
=> sinx = —sinO 
8 


A 
Q = Ane-BEne (per nucleon) - 2А-(ВЕн per nuclear) 
= 28 MeV - 4.4 MeV = 23.6 MeV 


B 
Ши 
нээг “| atte sin 


ЕЕ) 


V 
R 4 


A 


2 
Initially, P = “ms => Vh, = VPR 


2 2 
Finally, Pe, Re “ШЕН = PR xR = "(8 
2 2 


В 

The gas expands isobarically, therefore, AQ = nC,AT 

At STP. 1 mole of a gas occupies the volume 22.4 liter. This implies that in the vessel 2 mole 
helium is present 


= AQ= 2x5" 20)-100Ң. 


A 
Ay (22 -1/° 


=> 222-24-1 


A 
The effective decay constant 
A = Уд + ho 


Therefore effective half life 
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(02 0.693 
LU 
ithe 
19. D 
Sol. Collective energy of both photons is 11.6 eV more than the ionization energy of a hydrogen atom. 
20. B 


Sol. x у(х, t) =0.5emsin| (1-х) 


Неге, у = Le _1600 | =200m/s 
u \ 40x107 
5 


апа їі = ——s 
200 
5 
х= т 
2 
y ga оны ШЕ =0.5cmsin; 1007 eae 
2 200 200 400 
-25 om 
J2 
SECTION - B 
21. 5 
Sol. Let the resistance be R, 
Therefore, lims = A 
With L, lms = 22) = pu 
2 Зи 


=> R? uoo 


т а MO 
ы BR 
R? 185 
oC 

=> C = 5uF 

22. 7 
-bt 

Sol. 2 А-Аце2т 


Where, Ao = initial amplitude 
b = damping constant 
M = mass of the block 
A >t 
= 0 = Age?m 
2 


_ 4n2 
b/2m 
= 0:698 х2х2009= 7 $ 
40g/s 
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23. 
Sol. 


24 


Sol. 


25 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


3 
2. 
R _u SISSE i 
g 


cm 


Let M be the mass of each fragment 


= M48 + (n - Mx 748 - 548 


nM 
= п= З 
11 
The point P acts like a virtual object for the lens. 
, 1 1 1 
Since, — =—-— 

f v u 
ig Ful л. 
25 v 20 
1 1.1 9 

TIL AT 
v 25 20 100 


= У = 11.11 сте 11 cm 


38 
Energy of the incident photon 


E = Ez’ e 40.8 eV 


Stopping potential, у, = кс» =38\/ 


7 
Since, ШЕР 


1/2 


Activity, oN = АМ 


dN 
dt) 8x3.7x10’ 
> Ма = 


-7.133х1019 
А 4.14x10° 
6 

Therefore mass, M = 713310, 60 -7.12x 10g 7pg 

6.023 x 10?? 
10 
Since, zx = O00 100 

Al 5x10°A 

14 
The output AC voltage is 2.0 V. Therefore AC collector current, Io = cannes = 


| 
Since, amplification factor, p = ra - 100 
B 


= dy = 29. -105A 
100 


DC base current is 10x10 °A = 10А 


-3 
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М-М 2-06 10 
04 


=> Ңь = 
вос) 


29. 800 
Sol. Length of the antenna, £ -4 


=> à = 4 = 800 m 


30. 4000 
Sol. Let 0 be the angular diffraction. 
sings ©* 
d 


For small 0, sin 0 = 0 = 2 


For 15 minima, п = 1 


— Ө for first minima = 5 


Since, angular width of the central maximum is 20 — = = 4х10 rad 


—A2dx2x10?m-4x107m = 4000 Å 
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Chemistry PART – В 
SECTION – А 
31. В 
Sol. Decreasing pressure usually decreases the sublimation temperature of the substance and thus 
preventing it from decomposition. 
32. A 
Sol. ХА = Xa Pa 
Уа Xs pp 
Ya _ шары: M, - molar mass of A 
Ys тв) M, 
Mg - molar mass of B 
фе ratio of their masses in vapour phase. 
тв 
X ^ M 
Similarly, 2^. - ES; в 
Xp B M, 
ma = (Ratio of their masses in liquid phase) 
Mp 
33. D 
Sol. Defect usually increases the conductivity, while heating metallic conductor decreases its 
conductivity due to increase in the vibration of metal ions which consequently increases the 
resistance. 
34. B 
Sol. In aqueous medium, 
Size of ion is in the order of 
Li > Na* > Кї > Rb’ 
35. B 
Sol. In a particular group, lower member have high basic character of their oxide. For same element 
with different oxides (having different oxidation states), the oxides having high oxidation state of 
element have high acidic characer. 
36. C 
Sol |. (Structure of Н,О,, NCERT) 
37. C 
Sol. Z-components of angular momentum of an electron in an atomic orbital is governed by magnetic 
quantum number. For, d sub-shell, there are 5 Z-components possible. 
38. A 
1 
Sol. Root mean square speed of any gas = EU 


Mean square speed = Еш 


Both the gases аге іп same compartment, the temperature is same for both the gases. 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43. 


Sol. 


44. 


Sol. 


45. 


Sol. 
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ЗВТ 32 32 8 


R 1 i = 
equired ratio 28 х aRT 28 7 


А 
ТІГІ = Т,УГ! (for adiabatical change) 


үл 
12 = мү 23r! 
1) (9 


As y is more for monoatomic gas Не. Hence, temperature will also be more for it. 


C 


cc bond has lowest electronegativity difference. For homolytic bond cleavage a bond should 
have low electronegative difference. 


C 
With HBr along with peroxide, the product can both have syn as well as anti addition. 


2 H2C—OCH3 


CH30H 
== Nucleophilic substitution at benzylic carbon. 


B 
Value of van't Hoff factor is more than unity during dissociation. Solid СО, first liquefies upon 
heating at high pressure. Blood cells present in hypotonic solution will swell. 


D 
CH,COOCH, (aq) + H,0(¢) — 9" >CH,COO (aq) + CH,OH(aq) 


B 
AB, (s) = A” (aq) + 2B" (aq) 
K= [a> (aq) | ЇЕ (aq) | 
е. | A" (aq) | B- (aq) | = Constant (C) 
C =Kgp 
log| A** | + 2100| 87 | - logC 
log| A® | 2 logC - 2 log[ 87 | 
ysC-mx (m = 2) 
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46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


B 
= Reagents 
| 9 y 
> 
М М 
Pyridine ? 
Piperidine 
A 


CF < HO <NH, <СМ- 
Strong ligands 


Stronger the ligand, greater will be the splitting and hence the compound will absorbs light of high 
frequency (or low wavelength). 


B 
Octahedral ionic radii of these elements іп М2" state is related with its stabilization due to CFSE. 


НЗС. ОН: H3C—OH n M 
С = HgC—C—CHg +H (aq) 
O-CH3 O-CHg 


B 

КСО, --- KCI + О, (9) 

(A) (B) (C) 
КСЦаа)-АдМО,  —— AgCI 4 

(B) 

KOH +Cl,(g) —> KCI + KCIO, +H,O 


(D) 
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51 


Sol. 


52. 


Sol. 


53. 


Sol. 


54 


Sol. 
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SECTION - B 


17 
Hybridisation is involved in sigma bond. Hybridisation and number of corresponding bonds, 
respectively are given as 


CH, (sp?) ->4 
CIF, (sp*d) > 3 
C,H, (sp?) 55 
C,H, (sp) > 3 
NO; (sp) > 2 


83 
20 mL of ‘10 volume’ НО, solution produces 200 ml of О, at STP (ог iom 


mole of О») 


CH, +30, — 2CO, -2Н,О 


au mole of O, will burn (> ie «2810 of C,H, 
22400 3 22400 
Required answer = 83 mg. 

404 
Li,CO, (s) ——.Li,O (s) - CO, 7 
1 mole 
Na;CO,.10H,O (s) —— Na;CO, (s) + 10H,O 7 
2 moles 
Required answer = 44 + 180 x 2 
= 44 + 360 
= 404 g. 
10 
H Н.Н H 
H H 
„ы 1 S8 
"-— 7% adm 
I H Ч T (2) Т (0) H 
ia. | 
C Ыл 
EMT ou T 
H H 
х 72 N / 
"Wn 7] pv. 
H 9 Т T H 
(0) ) (trans) 
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55 


Sol. 


56. 


Sol. 


57 


Sol. 


58 


Sol. 


59 


Sol. 


60 


Sol. 


(eh 
Cl с С v Cl 
E qp es) 
120 
4Fe(s) +30, (9) —— 2Fe,O, (s) 
40 moles 20 moles 


So, 40 moles of Fe will give up 120 moles of electrons to form 20 moles of Fe,O,. 


4 

2X(s) —o z4Y (s) «2 He(g) 

2 moles (75% disintegration) —^ З moles of He(g) 
_ 9x0.082 x 298 


- 4 Lit. 
18.32 
6 
Because of the л electrons in benzene ring which аге in conjugation, the compound is aromatic. 
18 е 
11: 
< 
:1: 
4 
At sea level 


Atmospheric pressure = 1.013 bar 
Partial pressure = 4x10 9 х 1.013 bar 


= 4.032x10 $ bar 


17 
C45H5,04, +H,O—*° ,С,Н.0, + С,Н,0, 
Sucrose Glucose Fructose 
(0.2 mole) 
Required mass of glucose = 0.2 x o9 x 80 х 180 
100 100 
= 17.28 9 
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Mathematics РАВТ-С 


SECTION - A 


61. C 
Sol. 55 + 65 + 80 = 200 


62. D 
Sol. р- Т,д-»Е,Г-»Е,6-»Т 


63. р 
Sol. pl f(s) tin x) o 
64. D 


Sol. R is symmetric but neither reflexive nor transitive. Domain and range of R has 19 and 10 
elements respectively. 


65. D 
Sol. sin32? sin88? sin28? M 84° = E056 
4 4 
66. C 
11 
Sol. -p = (a + B) – 20 ,9*B о ld 
p = (a+ В) p op TE 
252 1 1 
а= «В ноа + В + — = 10 — 
а 47 
67. А 
So. А-В-2024(023 6 40507,5. + С = 2024.27 
68. C 
b? 
So.  —«a4ae >e°-1<1+e 
a 
— e e (1, 2] 
69. A 
Sol. COS0 + sinü. = 1 ->0-0, 2 
70. B 
2 2 
Sol. — В cei =е- 1 
a A 42 
71. р 
Sol. Limit equals 0 for n > 1 and does not exist for n < 1 
72. D 
Sol. А) + Аз + ..... + A2023 is skew symmetric matrix of order 3 so its determinant equals 0. 
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73. 


Sol. 


74. 


Sol. 


75. 


Sol. 


76. 


Sol. 


77. 


Sol. 


78. 


Sol. 


B 
Check RHD and LHD at x = 0 
B 
OV л сор шинэ 25 0098860 
аї dt dt dt 
ds V41 
dt 12 
D 


f(x) = (x + 2) (x + 1) (x 2 1) (x’ +x + 1) 
There аге 3 stationary points in (-2, 1) 


B 
; 

Let I, = Б (x -1) ах 
0 


1 
E X 3 n an 9/23 п-1 
= +(x 1) || x (x -1) dx 
0 0 
3n 3n 
= — Ha) > ln = "3047. n-1 
| Xn- 1) 
e 3n«4 °° 
[5 = 286), where |; = p 
13 70 
A 
n(a® — ab) = л(а? +b? - a?) > 2 = гм 
а 


es p е = /2sin18° 
D 


Let amount of salt in bloodstream a time t = x 
Y ъъ 
dt 


where c = 100 and k = = 


In2 
= Х= 100e 5 i (for first 12 hours) 


12, 2 
Att = 12° hrs, initial amount is ше 5" | 


12,2) -802 
Atte 15sx = 100/146 5 р 5 
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80. 


Sol. 


81. 


Sol. 


82 


Sol. 


83. 


Sol. 


84 


Sol. 


85 


Sol . 


86. 


Sol. 


87. 


Sol. 


88. 


Sol. 
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A 
Plane contains (1, 2, 3) and (-1, -3, 1) and parallel to 21-31-4К 


SECTION - B 


(qa + qp (169 + 167°") = 4 
=> sinx = siny = 0 (by А.М - Ә.М) 
сари $ >30 = = — cosy = -1 


У = п, х = 0, 7, 27 


2 2 
P= a5 
60 


X1XoX3X4X5 -9х8х7х5х5 
| 
— total numbers = 2 = 60 


3 
Using Binomial expansion remainder comes out to be 3. 


9 
Maximum area of AABC - 225 = К 
9 

=> ЛАВС 40,9 
18 

; . y-7 1 ; 
R lies on the line — = — and on the line x + 2y- 1 = 0 

x+1 3 
> Ris A 
5 5 
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89. 1 
Sol. If [x] = 0 = 0 = cos "x 2 x = 1 (not possible) 


If [x] = 1 = 2 = соз '{x} = {x} = 0 >x=1 


If [x}=-1 => as = cos {х} not possible 


90. 0 
0 ab -a° -b? -bc -ac 

Sol. LetA-|-a 0 c|>A°= bc ares ab | «1 Ya,b,cel 
-b -c 0 -ас -ab (abr ac" 
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TEST DATE: 19-01-2023 


Time Allotted: 3 Hours Maximum Marks: 300 


General Instructions: 


The test consists of total 90 questions. 

Each subject (PCM ) has 30 questions. 

This question paper contains Three Parts. 

Part-A is Physics, Part-B is Chemistry and Part-C is M athematics. 
Each part has only two sections: Section-A and Section-B. 
Section - А : Attempt all questions. 

Section - B : Do any five questions out of 10 questions. 


Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics PART – А 


SECTION – А 


(Single Choice Answer Туре) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. An ice block at 0°C is dropped from height 'h' above the ground. What should be the value of 'h' 
so that it melts completely by the time it reaches the bottom assuming the loss of whole 
gravitational potential energy is used as heat by the ісе? [Given: L;= 80 cal/gm and g = 10 m/s?] 


(A) 33.6 m (B) 33.6 km 
(С)8т (D) 8 km 
2. A Solid floats with 2/3 of its volume immersed in a liquid and with 3/4 of its volume immersed in 


another liquid. What fraction of its volume will be immersed if it floats in a homogenous mixture 


formed of equal volumes of the liquids? 


6 8 
A) — B) — 
(A) 11 8) 11 
11 12 
С) — р) -2 
(©) 16 (0) 17 
3. One mole of ideal gas undergoes an expansion from state A to 


state B as shown in the V-T diagram. The pressure of gas: 
(A) remains constant during the process. 


B) increases from A to B, times 


(B) 
(C) is same at A and B, but increases in between 
(D) 


D) decreases from A to B, s times 


4. To increase the resonant frequency in series L-C-R circuit, 
(A) source frequency should be increased 
(B) another resistance should be added in series with the first resistance 
(C) another capacitor should be added in series with the first capacitor 
(D) the source frequency should be decreased 


5. Time taken by light to travel in two different materials А and B of refractive indices нд and ив of 
same thickness is tı and t», respectively. If t; — t; = 5 x 10796 and the ratio of ид to ив is 1:2. 
Then, the thickness of material in metre is (Given, Va and \ are velocities of light in А and B 
materials, respectively.) 
(A) (5x10 ху) m 


(С) (1.5 х107'9) m 


(В) (5x10'°) m 
(D) (5 «10710 хув) m 


6. Current flowing between points А апа С is 30 
(A) zero (B) 4A Б AWW £ 
(C) 8A (D) 12A 
20 5 5 60 
A D 
24V 
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10. 


12. 
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If frequency of incident light in a photoelectric cell is doubled, then stopping potential increases by 
(A) 5096 
(B) 10096 

(C) more than 100% 

(D) any amount depending on work function of metal 


A charged particle enters in a region of a uniform magnetic field making 45? with direction of field. 
If P and R represent pitch and radius of helical path followed by particle, then E equals to 

(A) л (B) 2л 

(C) 1 (D) Jn? +1 


A sphere of diameter d is removed from a uniform non- 
conducting sphere of charge density p and radius R thereby 
creating a cavity as shown. An electron (of charge - e and 
mass m) is released at top point P of this cavity. Time. after 
which the electron strikes the surface of the cavity is (Take, d = 
R and gravity is absent) 


12e 5m 
Y pe 
2 
(C) eg “Es 
Y pe 

The figure here shows a fixed rectangular conducting frame 
ABCD of side 7 and 2¢ in a region of transverse uniform 
magnetic field Во. Two straight conducting sliders EF апа GH 
are moving with respective speeds v and 3v as shown in 
figure. Initially, EF and GH are located very near to sides AB 
and AD respectively. Intersection contact. of the sliders is 
represented by T. Emf induced in the loop ETHD when it is a 
square, is р 
(A) 2Воу/ (В) 1.5Bov/ шинэ 


(С) Bov (D) 0.5 Bove 


Дэ 


е 


X X X X X X X X Xx 


A particle experiences a force F = Аг , where Ғ is the unit vector along position vector г. The 
dimensional formula of A is: 

(А) [МІТ 8] (B) [ML*T 7] 

(C) [ML^T] (D) [MLT $ 


Acceleration (a)-time (t) graph for a particle starting from а(т/6”) 
rest at t = 0 is as given aside. The particle has maximum 
speed at: 

(A) 1s (B)2s 
(С) 35 (р) 4s 
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13. 


14. 


16. 


Two blocks A and B with mass 4 kg and 6 kg respectively are 1.5 m/s? 
connected by a stretched spring of negligible mass as shown 
in figure. When the two blocks are released simultaneously 
the initial acceleration of B is 1.5 m/s? westward. The :77777777777777777777777777777777727772 
acceleration of A is 

(A) 1 m/s? westward 

(B) 2.25 m/s? eastward 

(C) 1 m/s? eastward 

(D) 2.75 m/s? westward 


00000000000000 


With what minimum acceleration, mass M must be moved on 
frictionless surface so that m remains stick to it as shown? The 
coefficient of friction between M and m is р. 


(A) ug (B) = 7,7,7 7. 4 74.. 
umg umg 

C р) Hs, 

SU EN (0) “1 


In a circular motion of a particle, the tangential acceleration of the particle is given by a, = 9 m/s?. 
The radius of the circle is 4 m. The particle was initially at rest. Time after which total acceleration 
of the particle makes an angle of 45° with the radial acceleration is 


1 2 
A) —sec В) = sec 
(Ауа 227 


(С) 1 вес (D) = вес 


A skier plans to ski а smooth fixed hemisphere of 
radius Н. He starts from rest from a curved smooth Буд 
surface of height (R/4). The angle 0 at which he leaves 
the hemisphere is: 


| 


(A) cos 2, 2 
405 : 

(B) cos 5. à 
-4(5 

(С) cos 5) 
a 5 

(D) cos "a A 


Sachin (55 kg) and Kapil (65 kg) are sitting at the two ends of a boat at rest in still water. The boat 
weighs 100 kg and is 3.0 m long. Sachin walks down to Kapil and shakes hand. The boat gets 
displaced by: 

(A) zero m (B) 0.75 m 

(C) 3.0 m (D) 2.3 mm 
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20. 
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A mass 2m rotating freely in a horizontal circle of radius 
1m on a frictionless smooth table supports a stationary 
mass m, attached to the other end of the string passing 
through smooth hole O in table, hanging vertically. Find 
the angular velocity of rotation. (Given g = 10 m/s?) 

(A) V5 rad/s 

(В) 24/5 rad/s 

(С) 410 rad/s 


(0) L rad/s 


A bowling ball of mass m, which can be treated as a uniform rigid sphere, is rolling without 
slipping on a horizontal surface. The coefficient of static friction between the ball and the surface 


is us, the coefficient of kinetic friction is ик, and the acceleration due to gravity is g. What is the 
force of friction acting on the ball? 


(A) zero (B) ugmg 
(С) ug (D) nismo 


A disc of radius R and mass M is pivoted at the rim and is set for small oscillations in vertical 
plane (in its plane). If simple pendulum has to have the same period as that of the disc, the length 
of the simple pendulum should be : 


SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


A point charge of x coulomb is placed in front of an infinite imaginary plane. Electric flux 
TU 


through the plane is 4.5 x 10° N-m?/C. Find b. 


The speed of image of the object moving Focal length - f 
on axis of the mirror as shown is 
7 4 cm/s Vimage 


У7 omis. Find the value of k. pz | 
k Principal axis 


Luminous 
object 
<---------------> 


30° Е 
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23. 


24. 


25. 


26. 


2T. 


28. 


29. 


30. 


Consider the arrangement shown in the 
figure. A uniform wire (linear mass density 
0.2 g/m) vibrating in its fundamental mode 
is in resonance with air column in a 
resonance tube vibrating in 1st overtone. 


хАХХХХХХХХХХХХҮхХҮ 


The value of m is Ke. Find the value of 


k. (Given that speed of sound in air is 400 
m/s and g 210 m/s?) Massless 


pulley 


Consider the shown section at a perpendicular distance 


А from centre of the shown uniform solid sphere. Electric 


42 


flux through the section is = 


к./2с0 


. Find the value of k. 


Uniform solid sphere 
(Total charge = Q, Radius = R) 


Average life time of a hydrogen atom excited to n = 2 state is 107% s. The number of revolutions 
made by the electron on the average before it jumps to ground state is close to 8 x 10*. Find x. 
(Take radius of first Bohr's orbit ro = 0.53 A and speed of electron in first Bohr's orbit 2.2 x 10$ 
m/s) 


If percentage errors in measurement of length of pendulum and time period of pendulum in an 
experiment to measure g are 1% and 2% respectively, then find maximum possible percentage 
error in measurement of g. 


A vibration magnetometer has two identical bar magnets placed over each other such that they 
are mutually perpendicular and bisect each other. Time period of combination is 5/32 s. Now if 
one of the magnet is removed, find time period of the remaining magnet in second. 


20 divisions on a vernier scale coincides with 19 divisions of main scale. If least count of the 
instrument is 0.05 mm, find the length of one Main Scale Division (MSD) in mm. 


Two identical thin equiconvex lenses of focal length 15 cm and refractive index 1.5 are in contact 
with each other. The space between the lenses is filled with a liquid of refractive index 1.25. Find 
the focal length of the combination in cm. 


In a potentiometer arrangement, a cell gives a balancing point at 75 cm length of wire. This cell is 
now replaced by another cell of unknown emf. If the ratio of the emf's of two cells, is 3: 2, the 
difference in the balancing length of the potentiometer wire in above two cases will be x cm. Find 
X. 
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Chemistry PART – В 


SECTION – А 


(Single Choice Answer Туре) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. The correct order of decreasing acidity for following compound is 


О,МСН,СООН, СО,,СООН, (F,C), СОН, O99 


1 2 3 4 
(А) 1>3>2>4 (B)3>1>2>4 
(С)2>1>4>3 (0) 3>1>4>2 
32. Тһе major product obtained іп the following reaction, is 
= 1. LiNHo (2 equiv. )/lig. NH3 
H—C=C—CH20H 2. CoHeBr(1 equiv.) 
3. HO* 


(A) CH3CH?—C=C—CH20H 
(B) H—CZC-CH20CH2CH3 
(C) CH3CH?—C=C—CH2NH2 
(D) H—C=C—CH2NH-CH2CH3 


33. The reaction of Р,О, with HNO, and HCIO,, respectively, gives 
(A) NO, and ClO, 

(В) МО; and Cl,O, 

(С) МО; and СО, 

(D) МО; and СІО, 


34. Тһе major product formed in the following reaction, is 
O 


N(CoH5)2 1. СНз » 
2. NaHCO; /MeOH, Warm 


М(С2Н5)2 
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35. 


36. 


37. 


38. 


39. 


D) О 


Select the correct statement(s) about drugs: 

(A) Chlordiazepoxide is suitable for relieving tension. 

(B) Barbiturates are sleep producing agents. 

(C) Cimetidine prevent the interaction of histamine with the receptors present in stomach wall. 

(D) All of the above are correct statements. 

The correct electronic configuration and spin only magnetic moment Оа?“ (at. no. 64) are 

(A) |Хе|41” and 7.9BM 

(B) [Xe] 4f” and 8.9BM 

(C) [Xe] 4f°5d' and 7.9BM 

(D) [Rn]5t" and 7.9BM 

Among the following octahedral complexes, the one that has the highest enthalpy of hydration is 
т 2+ 

(А) | са(Н,О), | 


(в) [Mn(H,0), |” 
(0) [V(H,0), > 


(D) [Cr(H,0), |” 


The Lewis acidity of BF; is less than ВС!» even though fluorine is more electronegative than 
chlorine. It is due to 

(A) stronger 2р(В)-2р(Ғ) с – bonding 

(B) stronger 2p(B)-2p(F) x — bonding 

(C) stronger 2p(B)-3p(Cl) с — bonding 

(D) stronger 2p(B)-3p(Cl) x – bonding 


Consider the following phase diagram of СО, (not to scale). At equilibrium, the INCORRECT 
statement is: 


оо) Sold |. Сїсарот | 


Liquid 


670,-----4-> 


Become ; 
T Y | 


Pressure (atm) 


194.7 216.8 298.15 304.2 


Temperature (K) 
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40. 


41. 


42. 


43. 


44. 


45. 


46. 
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A) At 200 K, on increasing the pressure from 1 to 50 atm, CO, gas condenses to liquid. 
B) It is not possible to obtain liquid CO, from gaseous CO, below 5.11 atm. 

C) Both liquid and gas phase CO, coexist at 29.15 K and 67 atm. 
D) With increasing pressure, the melting point of solid CO, increases. 


( 
( 
( 
( 


Among the following species, the one that has pentagonal shape is: 


(Given: atomic numbers of O, F, S, | and Xe are 8, 9, 16, 53 and 54, respectively) 
(A) XeOF, (B) IF; 

(С) [SE] (D) [XeF; | 

Which of the following is a viable particulate 

(A) Smoke (B) Algae 

(C) Mists (D) Dust 

The number of unit cells in 117 g of NaCl is approximately 

(A) 6 x10?? (B) 3x 107° 

(С) 6x10 (D) 0.5х 102 


The product obtained in the following solvolysis reaction is 


„OTs OAc 
СІ О NaOAc/AcOH с 
АД ОАс 


О CH3 


enantiomerically 
pure compound 


(A) a racemic mixture of trans 1,2-diacetoxycyclohexane 
(B) enantiomerically pure trans 1,2-diacetoxycyclohexane 
(C) racemic cis 1,2-diacetoxycyclohexane 

(D) a mixture of cis and trans 1,2-diacetoxycyclohexane 


A 0.1 M solution of [Cu(NH, ), | is stirred with an excess of potassium cyanide sufficient to 


convert all the ammonium complex to the corresponding cuprocyanide complex | Cu(CN), p 


and in addition to provide the solution with an excess of CN equal to 0.2 M. Calculate the 
maximum pH of the solution when the final solution is treated with hydrogen sulphide to maintain 
[н,5] = 0.1 М апа the precipitation of cuprous sulphide is prevented. The instability constant for 


[Cu(CN), | is 6.41075, К, „а о? HS = 1.6 x10", К, of Си,5 = 2.56107. 


(A) 4.0 (B) 10.0 

(C) 10.8 (D) 3.2 

The compound which don't liberate coloured gas with conc. H,SO, is 
(A) КСІ+ KCrO, (B) KCI 

(C) KNO; (D) KBr 


Suppose the mass of electron is decreased by 25%. How will it affect the Rydberg constant? 
(A) It remains unchanged. 

(B) It becomes one-fourth. 

(C) It reduces to 7596 of its original value. 

(D) It is doubled. 
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47. 


48. 


49. 


50. 


At moderate pressure, the compressibility factor for a gas is given as Z =1+0.35P – S. P, 


where P is in bar and T is in Kelvin. What is the Boyle's temperature of the gas? 


(A) 168 K (B) 480 K 
(C) 58.8 K (D) 575 K 


Graph between log (5) and log P is a straight line at an angle 45? with intercept on y-axis, 
m 


0.3010. The amount (in g) of the gas absorbed per g of the adsorbent when pressure is 0.2 atm is 
(assume that the adsorption obey Freundlich isotherm) 


(A) 0.4 (B) 0.6 
(C) 0.8 (D) 0.2 
The correct set of reagents for the following conversion is 
OMe OMe 
Br 
-» 
CN 
(A) (i) NaNH, / liq. NH3; (ii) NaNO, / dil. HCI; (iii) CUCN, heat 
(B) (i) HNO, /Н,50,; (ii) 2лНСІ; (iii) NaNO, / dil. НСІ; (iv) CuCN, heat 
(С) (i) Мд/ ether, Н,О”: (ii) (ЕЮ), CO; (іі) МН,ОН; (iv) PCI, 
(D) (i) Mg / ether, Н,О”: (ii) HNO, / H,SO,; (iii) NaNO, / dil. НСІ; (iv) CuCN, heat 


Phenol on reacting with Hinsberg’s reagent gives: 
(A) Sulphone 

(B) Sulphanilic 

(C) Sulphonic ester 

(D) Sulphonal 


SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


Number of carbonyl groups present in the final product of the following reaction sequence 


The rate constant of a first order reaction, X > Y, is 1.6x10° s^ at 300 K. Given that the 


activation energy of the reaction is 28 kJ mol! and assuming Arrhenius behaviour for the 
temperature dependence, the total time required to obtain 9096 of Y at 350 K is S. 
(Use В = 8.31 J К' mol) 


€(————————————OEOODÓAeA2—R———— P 
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53. 


54. 


55. 


56. 


57. 


58. 


59. 


60. 
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The Latimer diagram of oxygen is given below. The value of 100x is V. 
О, 1:997 505 —HMVY n H,O 


| 


Оп heating a sample of 25 0 hydrated compound (molecular weight = 250 g/mol) іп 
thermogravimetric analysis, 16 g of dehydrated compound remains. The number of water 
molecules lost per molecule of hydrated compound is 


xV 


The entropy change for the melting of ‘x’ moles of ice (heat of fusion is 80 cal 07) at 273 К and 1 
atm pressure is 28.80 са! K". The value of ‘50x’ is 
(Molecular weight of water = 8 g/mol) 


At 10°C, the osmotic pressure of urea solution is 500 mm. The solution diluted and the 
temperature is raised to 100°C, when the osmotic pressure is found to be 94 mm. The extent of 
dilution (ratio of final to initial volume of solution) is 


Among the following ores 
Bauxite, Kaolinite, Malachite, Sphalerite, Calamine, Siderite, Magnetite, the number of principal 
ores of copper and zinc are 


The number of nitrogen atoms present in the adenine is 


In the given reaction 
Cl 


() НМО4 /Н250, (Р) 
(1) NaOH, 150°C 

(її) СНз -l 

(iv) Сопс,Но8Од 


The number of zbonds present in compound (P) is 


How many different secondary halide names can be assigned to compounds with molecular 
formula C;H,,Cl (excluding stereoisomers)? 
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Mathematics PART -C 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


If P is any point on ellipse with foci S; and S» and eccentricity is 5 such that /Р5,5; = a, 


2 
(А) А.Р. (В) GP. 
(С) Н.Р. (D) not A.P., С.Р. and Н.Р. 


ZPS58, = p, ZSPS; = y, then 6 со £), 20 are in 


For each positive integer n, consider the point P with abscissa n on the curve y? – х? = 1. If d, 
represents the shortest distance from the point P to the line y = x, then lim (n-d,) is 
n>% 


1 1 
(A) 25 (8) = 
1 
(C) m (D) 0 


Latus-rectum of the conic satisfying the differential equation xdy + ydx = 0 and passing through 
the point (2, 8) is 

(А) 4/2 (B) 8 

(с) 8.2 (D) 16 


Let a and b be real numbers and let f(x) = asinx  b3/x +4, v x є В. If f(logio(log310)) = 5, then 
f(log:o(log:o3)) is 
(A) 2 (B) 1 
(C) 3 (D) 4 


Suppose f is an even periodic function with period 2, and that f(x) = x for all x in the interval [0, 1]. 
The value of f(3.14) is 
(A). 3.14 (B) 

(C) 1.57 (D) 1.3 


[ox +1)((x +t)e*) dx = АГ) + С where С is constant of integration and 1-1) = =, then 2A 


+ (0) is 
a (B) 2 
(C) 1 (D) 0 

6 Ун т 
If 2 (SW (х) + cos" (y;)) = 97, then J 85 is equal to 
(A) 0 (B) e+e? 

37 E 
) in 2) (р) e-e 
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68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 
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Area bounded by y = TN and x-axis is 
х -2x+2 


(A) 2m sq. units (B) 254. units 
(C) 2 sq. units (D) sq. units 

sin(nx*)+(x+2)" d 

+ 
Let f(x) = - ны) , then lim f(x) is 
1-(х-2) -x хэсч 
22 

А B) << 
(А) л 8) 5 
(С) 1 (D) -r 

12 
If f(x) = D. the interval(s) of all possible values of k for which f is continuous for every 
x e R,is 
(A) (—®,—2] (B) [-2, 0) 
(C) R-(-2, 2) (б) (-2, 2) 
Number of complex numbers satisfying the relation |2-2|-|2-2|-2 and |z + i| + |2 – i| = 2 is 
(A) 1 (B 2 
(C) 3 (D) 4 


1 1 
ҒА- [ | and det(A" — 1) = 1 Ал", n EN, then the value of à is 


(A) 2 (В) -2 

(С) 3 (D) 4 
12 2 

The matrix А = |2 1 1! bea zero divisor of the polynomial f(x) = x^ — 4x — 5, then the trace of 
221 

matrix АЗ; is 

(A) 213 (B) 123 

(C) 203 (D) 201 


The relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)} on the set A = (1, 2, 3} is 
(A) reflexive but not symmetric (B) reflexive but not transitive 
(C) symmetric and transitive (D) neither symmetric nor transitive 


A tower subtends angles d, 2o, 3a respectively at points A, B and C all lying on a horizontal line 


through the foot of the tower, then - is equal to 


m (B) 1 + 2cos(2a) 
(С) 2cos(2a) (D) sin(2a) 
sina 
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76. The sum of squares of deviations for 10 observations taken from mean 50 is 250. The coefficient 
of variation is 
(A) 1096 (B) 40% 
(C) 5096 (D) none of these 
7T. If p and q be two statements, then (~ р ма) л (~ pa ~q) isa 
(A) tautology (B) contradiction 
(C) neither tautology nor contradiction (D) either tautology or contradiction 


78. Let y SUE с Jet (Zt) where х є (92, If шу айы. then the value of a is 


+ 5x? 3 -2x 3) dx 1«25x?^ 
(A) 3 (B) 4 
(C) 5 (D) 6 
е"? sin(In(sin(Inx)))-cos(Inx 
79. | = | | ( ( )) ( ЖОО ое 
3, xsin(Inx) 
e 
т т 
А) - B) = 
(А) 5 (B) 3 
(С) In2 (D) 2102 
80. The largest value of X. where (x, y) is real number pair satisfying (x — 3)? + (y – 3)? = 6, is 
X 
(A) 243 (B 22/3 
(С) 3-2,2 (D 6-2,3 
SECTION - B 


(Numerical Answer Type) 
This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


89' 
81. If (0) = — ands = У f(0), then [s] is (where [.] denotes G.I.F) 
1-(с010) бет? 
82. Let V, and V, are two vectors such that ү, = 2(sina + сова)і +ј апа V, =(sinB)i+(cosp)j where 


a and В satisfy the reaction 2(віпо + cosa) sinp = 3 — cos, then the value of 3tan°a + 4tan?p is 


83. The line which contains all points (x, y, z) which are of the form (x, y, 2) = (2, -2, 5) + A(1, -3, 2) 
intersects the plane 2x — Зу + 4z = 163 at P and intersects the YZ plane at Q. If the distance PQ 
is avb , where a, b € N and а> 3 then (a + b) is 


84. If A and B are two events with P(A) = 0.5 and P(A ‹ B) = 0.8. If P(B) = p and A and B are 
4 


mutually exclusive and P(B) = q, if A and B are independent then |-| is 


85. If x > 0 and y > 0 and х?у? = 6. If m be the least value of 3x + 4y, then m is 


86. If the point P(h, k) lies on the line 2x + Зу = 5 such that |PA — PB] is maximum where А(2, 3) and 
B(1, 2), then 3h + 2k is 
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87. 


88. 


89. 


90. 
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If x, y, 2 be positive numbers such that x + y + z = 10. If maximum value of хуу?” is М, then 
number of odd divisors is 


The remainder, when 1523 + 23? is divided by 19 is m, then m is 


Let x, y be real variables satisfying х2 y? + 8x — 10y + 40 = 0. Let a = max{(x + 2)? + (y – 3)2} 
and b = min{(x 2)? + (y – 3)°}, then ab is 


If cos "x + cos y + cos !z = Зл, then (x + y – z)??? is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART – А 


SECTION – А 


1. В 
Sol. Applying energy conservation: 
mgh = mL; 
h L; 80са/ат 
g 10 т/52 
_ 80х42х1000 J/kg [Ems 


10 m/s? 10 kg 


2 
= 33.6 km 


2. D 


Sol. сур = Ұра 


3 
212 = урд 


Ур; + Vpo =2VPm 
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Sol. 


Sol ) 


Sol 1 


B 
т 
As P=nR_so Р, = па —0 
V 2У; 
and Pg = np alo. 
ЗУ, 
es 
C 
Resonant frequency of an L-C-R circuit is given by 
1 
iji 
" JEC 


So, resonance frequency does not depend on resistance of circuit and frequency of supply. 
To increase resonance frequency, we have to reduce inductance or capacitance of circuit. As 
capacitance reduces when capacitors are connected in series 


: 1 1 1 TAE . : 
(i.e. = + ), another capacitor in series to increase resonant frequency. 
C serias C, С 


А 
As, refractive index, 
speed of light in air 
~ speed of light in medium 
So, speed of light in a medium 


с 
ү--- 
u 
Hence, for medium A and B, 
Va =— and vg = — 
HA Hp 
Time taken by light to cross some 
thickness x is (speed = шинэ 
time 
t = and to = 2 
(с/ ua) (c / ug) 
Hence; t, -4 = Вена ^ 
[o с 


Х 
> 1-0 эх АМЬ —HA) 


Now, given, Bios d 
Hg 2 
= Hp = 2рд 
апа%-і,<5х10 195 
substituting these values, we get 
Е Х 
5x107"? = c (2a - pA) 
с 


=> х= 5х10710 х 
НА 
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с 
But — = v4 
HA 


“ Х-(5х1079ху,)т 


D 

Assume potential at point D is equal to zero. As we know оу Pe=3Q |, é 
potential of all points on a plane wire are equal, so potential at 8 24 V 
B will also be equal to O V. Also potential difference across в, -20$ їз 
cell is 24 V, so potential at A will be 24 V. Similarly, potential қ 

at C is also 24V. н 

Using Ohm's law for branch AB, A D 

\ МА Мв 24-0 24 У оу 
1 В, 

For branch CB, 
Ус-Ув 24-0 
255 3 
For branch CD, 

Ее Мс = № 24-0 
25 6 
By KCL for junction C, 


=12A Assume 
potential 


8A 


-4А 


C 
As per Einstein's photoelectric equation 
hf 4$ : 
Me = —-— t 
S e 8 % 
If fis doubled, new stopping potential, 


= 24-48 = 21. 2 [from equation (i)] 
e ej e e 


Which is more than double or an increase of more than 10096 


B 

When a charged particle enters a region of a uniform 
magnetic field, such that the angle it makes with the үг = 
direction of B = 90°, then it follows a helical path as 

shown below 

Radius of helix, 


a|s 


_ ту, mu 0) 
qB  /2qB i 


Where, v, = Component of velocity perpendicular to field. 
Also, pitch, P 2 Displacement along field in one revolution (OA) 
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Sol. 


10. 
Sol. 
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и 2лт 


= Т--- ii 
Уүх jJ x ОВ (ii) 
Dividing equation (ii) by equation (i), g^ 2n 
A 
Field inside spherical cavity in a sphere = Pa. 
50 


Where а = distance between centres of sphere and cavity. 
Direction of field is along line joining centres as shown in 


figure. 
| 
: 2 pR 


So, field inside cavity will be E = —~—~ = —— (as shown) 
ёр 680 

Under influence of field, electron will accelerate down with 

acceleration, 


eE рВе | Charge density р 
= = 4440) 
m бет 
As electrons move from P to Q, striking the cavity at Q, its displacement will be equal to 
PQ = = ѕ (il) 


So, by using, s = шаг , we get 


R=04+_PRe 2 [using equation (i) and (ii)] 
2 бет 
= 12-0т 
ре 
B 


At time t, distances moved by sliders GH and EF will 
be 3vt and vt respectively as shown. 


Therefore, area of loop ETHD will be vt 
А = 3vt(/— vt) =3 vit -Зу 1° 
> ЗА = зу -6уй 440) -vt 


At the instant, the loop is square, its two sides will be 
equal. Therefore, 


X X X X X X X X XX 


2 
с м 
4 


V 
...(ii) 
By Faraday's law, emf induced in the loop 
— dọ 48В,-А) 23 ал 
dt dt dt 
= Bo(8v/ — 6v*t) using equation (i) 


-8, [aw - 6v? E using equation (ii) 


_ 3Bovf 
7 74% 
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00 
x x 


"ТІ 
x X 


ХО x x x x 


[2:3 


11. 


Sol. 


12 


Sol. 


13 


Sol. 


14 


Sol. 


15 


Sol. 


16. 


Sol. 
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D 
[Р] = [Arf] = [Ar?] 

- ІН = MLT? = IML IT? 
[A] PI^ 8 | | 
В 


Between t = 0 and t = 2, acceleration has same sign which increases speed. At t = 2 sec. 
Direction of acceleration is reversed and speed starts decreasing. 


B 

T = Mg x ag but T is also equal to Maaa 
-. Мвав = Мдад 

э6бх15-4хад 

= ад = 2.25 m/s? 


B 
f 2 mg and N 2 mA f 
So, uN = mg 
ШТА = mg (For Amin, f is max) 
9 


=> А= = 
u N 


>a 


mg 


B 

At 45°, а: = а; = 9 
2 2 

Ў Mg 

r 4 

v = 6 m/s 


Now, 6=0+ 9t 


2 
t= — sec 
3 


C 
Conserving energy between points A and B, A 


Р -В(1-со8 2 - Im? 


Also at point B, N = 0 
2 
50, mgcos0 = x 


+(1—соѕӨ) = 50080 


о 


= с, 
4 2 


cos0- 2 
6 
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17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


20. 


Sol. 


21 


Sol. 


22 


Sol : 


В 

Kapil and the boat can be considered as one body of mass mp = (65 + 100) = 165 kg. Note that 
the centre of mass of the system remains unchanged since no external force acts on the system. 
Let ms be the mass of Sachin and Ax, and Ах be the displacements of the combined body of 
mass т, and Sachin respectively with reference to the centre of mass. Then use the equation 
mgAxg +M,Ax, = 0, to get the answer. 


A 


T = (2т) (о? = 
o= А = 4/5 rad/s 
А 


If friction acts backwards then о will increase and Vem will decrease hence violating pure rolling 
condition and if friction acts in forward direction the œ will decrease and Vem will increase again 
violating pure rolling condition hence no friction acts. 


D 
З мн? 7 
2n 2 = 2n |— 
MgR g 


9 

To find through infinite plane-1, let us construct an infinite plane-2 at 
same distance from q on other side. If electric flux through plane-1 is 4, 
then flux through plane-2 will be also 9. 

By Gauss's Law 


SECTION – В 


total = 2 эн a E 
Eg 

БЕР "И 

2& Әле, 2 
b-9 
2 
Magnification of the object 

f f 1 


m = —— = on 
f-u f-(-f) 2 
As velocity component of image along axis is given by 
2 


B 


2 
Мм : 4cos30° = - — cm/s 
2 2 
Also velocity component of image perpendicular to axis is given by 
vi = ТУ = ; 4sin30° =1 cm/s 


Therefore, net velocity of image is 


Vhet = №2 +i? = а x cm/s 
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Sol. 


24. 
Sol. 


25. 
Sol. 
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5 
Consider FBD of blocks. 
For mass m, using F = ma, we get ЯА 
T-mg=ma 40) EL T 
Similarly for mass 2m, we get ^ [eee 
2mg -T = 2ma ...(ii) 
From Equation (i) and (ii), 
T- 4m9 2.40) 
3 Massless 
From FBD of pulley, pulley 
oo T 
T 
Therefore, frequency of vibration of wire in a T 
fundamental mode, | a 


NA E a |18 
1 Nu 2х\ Зи 
Also, frequency of vibration of air in 1° 2т0 
overtone (3 harmonic) 

_ Зу Зу Зу 
274774 Dx 

2 

As, resonance implies frequencies are equal 


Ша Ш [using Eq. (v) and (vi)] 


2xN 3u 2x 
2 -3 2 
us 27uv^  27(0.2x107)(400) 54 kg 
8g 8x10 5 


8 
Lets construct a cone as shown. By field 
picture, $ through lateral surface is zero. 


Electric field 


Ginside 
= sections Фсопе = с 2 
0 


80 


+ + + + + + + + 
+ + + + + + + 


Ер Е 8 2s, 
6 
Frequency of revolution of electron, 
Z 
зм... Mum 1 Voz? 
Әлі n? 2nryn? 
PUT 


Number of revolutions in time t will be 
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2 
N-ft- 20282 
2тиол 
As we know, Bohr's radius 
ro = 0.53 А 2 0.53 x 10 т 
Vo= Bohr's speed = 2.2 x 10° m/s 
Putting these values in Eq. (ii), we get 
|. 22x109 xf? x10? 
2x3.14x0.53x10 19 x 2? 
Comparing with given value, we get x = 6 
26. 5 
Sol. Time period of a pendulum is given by 


т=з. 
0 


An^ 0 
T 


= 8x10 


zi 42.100] = 51002571002 1«2x2- 596 
g max Т 


27. 2 
Sol. For two perpendicular magnets of magnetic moment My and moment of inertial each, equivalent 
magnetic moment, 


M = J2M, 1! 


N 42 Mo 


5 
and total moment of inertia 
| = 21, ...(ii) 
Also, time period of oscillation of magnet in magnetic field is given by 


Tees гі ... (iii) 


Time DM 4 the 47. using 
Equations (i), (ii) and (iii), we get 


T= 2x гъ. a ...(iv) 


Also, using Equation (iii) time period of single magnet, 


т-2 [_0_ (м) 
МВ 


Dividing Equation (у) by Equation (iv), we get 
Toi g paT 82 agn 
T 21/4 21/4 21/4 


25 
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Sol. 


29. 
Sol. 


30. 
Sol. 
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1 

LC = 1 MSD -1 VSD 

> LC=1 MSD- 19 pispa МӘР. 
20 20 

=> MSD = 20 x LC = 20 х 0.05 = 1 mm 


10 
Given, focal length of two thin biconvex lens, f4 = f2 =f = 15 cm 
Using lens Maker's formula for first lens, 


1 11 
-(ш-1 
f (Ug (a =) 


1 1 1 1 1 
Sag S (à A ^15 R 
->В-15ст 
2. Focal length of combination is given as 
1 1 1 1 
=—+—+ (i) 
feg fi fz fy 


1 1 1 -2 1 
and — = 11----|-(125-1)--|---- 
БЭ гэн 0026—0022) 
=> fa = -30 ст 
Hence, from Equation (i), we get 

1 1 1 1 3 1 


=— + 
іг 15 15 30 30 10 


— feq = 10 ст 
25 


Comparison of emfs-of two cells using the experiment of potentiometer is given as 
e _ dh 


e» 1 2 

Where, l,.and 12 are their corresponding balancing length. 

5 2 z 28 (since, |, = 75 cm given) 
=> l2 = 50cm 


.. difference in balancing length 
=l; – 1. = 75 – 50 = 25 ст 
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Chemistry PART – В 

SECTION - A 
31. C 
Sol. Carboxylic acids are more acidic than alcohol. Electronic effects also influence acidity. 
32. A 

25 LiNH = © МН = 
H—C=C—CH20H ——— H-—C=C—CHe—O” ——*> C—C=C—CHs—O 
С,Н,Вг 
CH,CH;—C=C—CH2—CH20H 9 9--СН,СНт-050--ОН2-0 
33. р 
501. P,O; +2HNO, ——>N,O, + 2НРО, 
P,O; + 2НСІО, ——>Cl,O, + 2HPO, 
34. C 
Sol. 
i 2 оч, oe | 
NaHCO,| MeOH 
0 О 
222 CY d 
М--сн 
= М. З 
Et 
35. D 
Sol. Fact 
36. A 
So. Gd = [Xe] 4f" 5d' 6s? 
Са?” =[Xe]4f’ 
u = „n(n + 2) = J7(7 +2) = 7.9 BM 

37. C 
Sol. Highest the CFSE of compound, highest is the enthalpy of hydration. 
38. B 
Sol. Smaller the size of orbital extent of back bonding is more. 
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39. 


Sol. 


40. 


Sol. 


41 


Sol. 


42 


Sol. 


43. 


Sol. 


44 


Sol Р 
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A 
On increasing pressure CO» gas condeses to liquid. 


D 
(Хен, | is sp?d? hybridized. 


В 

Viable particualte are minute living organisms that are dispersed іп the atmosphere. 
B 

Molar mass of NaCl = 58.5 g 


Moles of NaCl ДЕ = 2 
58.5 


In a unit cell = 4 NaCl 

Total number unit cell = 15 Number of NaCl 
- 7x 2x 6.02% 107 

жы 3 x1 023 


OAc 
СІ 1 NaOAc/AcOH Р. БЕТ (а) СТ 
— мн: 


O^ “нз A? OAc 


B 
From the question, 


| Cu(CN); - 0.1 апа [см || -0:2 M 


: [cu] h Ка. | CU (CN) | t 64х10:5 x 0.1 


сы T (02) 
-4x10 * M 
Now, [S] - Ksp (0,5) ^ doe ales 

[Cu | (4х10:%) 
-1.6х102М 
l EST. FT unn 
and pH = 10.0. 
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45. 


Sol. 


46. 


Sol. 


47. 


Sol. 


48. 


Sol. 


49 


Sol. 


50. 


Sol. 


B 
СГ +H,SO, ——HCI f (Colourless) + HSO; 


2n°me* 
(4n, Гг h?c 
->Вот 
т 3m 3 
Here, m becomes | m а, = Р, then В becomes a 


B 


At Boyle's temperature, 22 0T е: 480 К. 
ар 0.35 


А 
Х 


1 
K.P" = log = logK + | .logP 
m n 


m 
From question, logK = 0.3010 = log2 К = 2 


And T tandade 
n 


Qo =2xP=2x0.2=0.4 
m 


A 
OMe OMe OMe 
H 
Br (ИМ 
NaNHp/liq. МН; 5, ey NH2 
мн; 
H NH2 
Benzyne 
intermediate 
OMe OMe МЕ 
a CuCN, A 
МамО, /dil. НСІ SS 
e 
NH2 МӘСІ GN 

С 

Benzene sulphonyl chloride (Ph — SO;CI) is known as Hinsberg reagent. 

0 
ой 05-р: 9-49 
Ба О О 
_——> 


Sulphonic ester 
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SECTION - B 


O O O О О О 
| 
HO 
Оз, H202 HOt 
——s eng © o8. 
ES ^ 
O о O 9 O О 


51. 4 
Sol. О о 


52. 289 
Sol. 100 a Pa 222 
К, 2303R(T Т, 
Т, = 300 K К, =1.6x10°%, Т, = 350 К 
_ 2303100 
AC K, 10 
= 289 s. 
53. 123 
So. | 2H'«0,-«2e ——>H,0, АО? 
2e +2H* +нН„О„———2Н„О AG} 
4H* +O, + 4e. —>2H,O AG3 


AG? + AGS = AG 

(-2 x 0.70) + (-2« 1.76) = -Axx 
E? =1.23 

100x = 100 x 1.23 2 123 


54. 5 
Sol. A.xH,0 —— A + xH,O 
25 16 
250. M 
25 “16 
250 M 
M - 160 
Х 5. 
55. 273 


AH, ..; 
Sol. AS vision >>. fusion _ 80x18 x 


T 273 
x = 5.46 mole 
50x = 273 
56. 7 


V С, m/T, 500/283 
V, С, m/T, 94/373 


Sol. 
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57. 3 
Sol. Malachite, Sphalerite and Calamine are the principal ores of copper and zinc. 
58. 5 
Sol. NES 
м-.л C 
uc’ & № Адепіпе 
No ON H 
H 
59. 6 
Sol. Cl Cl OH OCH3 
(i) HNO3 /H2S04 (і) NaOH, 150°C (іі) CHa 1 
NO» NO» NO» 
(іі) Conc. H2804 
OCH3 
SO3H 
NO» 
60. 3 
Sol. с--с-Сс- шүү о--ОЧ өт ; RI CE ED 


Cl Cl с CI 
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15 
Mathematics PART -C 
SECTION - A 
61. A 
2ae SP SP 2a 
Sol. - = ——— = —2— = — : 
зіп(о +В) sinB sina  sina-sinp 
Г sin(a + В) 
© Sina. sin 
1-1 
Le- tan{ $tan{ --2-1 
+ 2 1+5 З 


62. 


Sol. 


63. 


Sol. 


64. 


Sol. 


65. 


Sol. 


ша на ва 
(Өнгө) 
ей еее 5] =2eot( 5 


A 
ee n- n? +1 
А 42 
n 1 
lim (nd, ) = 
ess 2(n-+ vn? +4] 2/2 
C 
ау: Ое de ХУС 
y x 
c=16 
xy = 16 
LR.& 8,2 
C 
f(x) + f(-x) 2 8 
B 
(3.14) = 4- 3.14 = 0.86 
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16 


So. (х2+ 1) eX =y = (x + 1)? exdx = dy 
67. A 
6 
Sol. ae Уе 
i=1 
6 
=-1> y= 
i=1 
68. D 
Sol. Req. area = а a = 1 Sq. units 
x- 1)? +1 
69. А 
Sol. lim f(x) =x 
70. B 
So. х-к»0 
к«0 
x +x+120 
71. B 
Sol. Number of solutions 2 
72. A 
n-1 n-1 
So.  A'- Ё 5 | 
ont ond 
det(A” - чу е 
73. B 
Sol. - Trace (A?) = 123 
74. A 
Sol. Reflexive, transitive but not symmetric 
75. B 
Sol. 
h 
a 2a 3a 
A B C D 
76. A 
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Sol. 


77. 
78 


Sol. 


79. 
Sol. 


80. 
Sol. 


81. 
Sol. 


82. 
Sol. 


83. 
Sol. 


17 


> (x - x) = 250 
quse н 
10 


Co-efficient of variation is = B 100 = ы х100 = 10% 
X 


С 


С 
у = (тап (bx) - tan (x)) + (тап 'х + tan" (2/3)) 
dy 5 


dx 14+25x2 
с 


0 
[= | sintdt = cos(In2) - 1 
-In2 


SECTION- B 
44 
(sin@)* 
(віп Ө) --(со50)” 


89 89 
21 (0)- E 


35 
РК 2 9 
Vi Vas 3 = 050505 541 
5+sin2a 
T 
a= — 
4 
0-0 
v, and v, are collinear 


1 
. 2(5іпо + соѕо) 1 
D sinp cos 
tanp = 24/2 
Зіап2о + 4tan?p = 3 + 4(8) = 35 


23 


(à + 2, -(3A + 2), 24 + 5) lies оп 2x – Зу + 4z = 162 1-7 


Р = (9, -23, 19) 
ForQ:x=0 
Х%2-0 

2. Q= (0, 4, 1) 
PQ = 9/14 
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84. 2 
So. Р(А UB) = P(A) + P(B) - P(A ^B) 
08-05ер-0-р-02- + 


P(A ^ B) = P(A).P(B) 
0.8 = 0.5 + 9 – 0.59 


03-050 q- 2 


us 
p 
85. 10 
бїї» оду аав УУ 
2 3° Ө 3 8 
AM > GM 
3x+4Y 5 
5 
86. 4 


Sol. |PA — PB| < AB 
IPA — PB] to be maximum, P must be the intersection of line joining А апа B and 2x + Зу = 5 


87. 24 
X y 2 1 
ЕК 4250552 ЕД 
| 10 033 5 
=> xyz «25.3? 5° 
N=2°3°5° 
Number of odd divisors = (3 + 1) (b + 1) = 24 


88. 0 
Ѕо 15 + 23” 
= (19 -4)* + (19 + 4) 
-2149) + 7С›(19)°(4)° ..... + 23С,.19(4)22] 
9 
х +4) ыу – 5)2= 1 
-4 + С050, 5 + ѕіпӨ) 
x42) Е 
(cos0 — 2)? + (sind + 2)? 
= 9 + 4(sin0 — соѕ0) 
а= 94442 
b= 9-442 


89. 
Sol. 


Leod c D 


90. 
Sol. X=y=z=-1 
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Physics PART- А 


SECTION – A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. Liquid of density p is filled in the container of negligible mass 
having area A. Area of hole ‘a’ is very small (a << A). Co-efficient 


a 
of friction between container and surface is equal to 4) As 


liquid is coming out of vessel, instantaneous acceleration of the 


container. /7777 
А 3g 
(A) |а) (B) = 
а 2 
(С) a8 (D) zero 
A 
2. A plank having mass M is placed on smooth horizontal surface. їй 
Block of mass т is placed оп it coefficient of friction between block ий 
and plank isu,+kx, where К is constant and x is relative 7777777777 
displacement between block and plank. А force F is applied on block M 
where F = at, where a = 10; t is in second. Find tọ when relative 
motion will occur between block and plank ^ smooth 
(A) uM +E (B) uim 4. £2 
2 2 
(С) uum - E (D) им 
3. Velocity of water flow in downward direction relative to cylindrical tank is 722227/7А 
Ve acceleration at any time t will be 
(A ШУ, +20) (В) НУ, . 
(2M - pt) (2M - ut) 
ce M 
С) Ө чь (О) None of these Mia 
(2M - ut) 
V.Yukg/sec 
4. A transverse wave travelling along negative y-axis its snap shot is given at A 
any instant of time t. Points which is having velocity in negative x-direction. 4 
(A) A,E,F (В) C,D,H D 
(C) B,G,H (D) AH 244 INR 
F 
E > 
1 
Н 
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Equivalent thermal conductivity of figure given below will K,  Area2A 
be? Given that length of each cylinder is | and area of 


cylinder having thermal conductivity К, & K, is A while 
middle cylinder is having Ko. 


5 1 
(A) (B) 
1 1 1 1 1 1 
+ + 
к, 2K, К, к, 2K, К, 
(С) — 2 (б) None of these 
1 1 1 
5 + + 
К, 2K, «| 


As shown in figure , Instantaneous current in branch having Во гу x An | 
capacitor C will be :(given їап (4/3) = 53°) | | 


(A) 205/02 sin (at -37/ 4) 
(B) 40,/2 sin (ot + л/4) 


(С) 60-/2 sin (wt —1/4) 
(D) None of above 


| (20 | 
у=200 V2sin ( (018517 4) 


A thermodynamic process obeys the following relation 2dQ = dU + 2dW where dQ, dU, dW has 


usual meaning. Then heat capacity for the process is: 
[Given di-atomic gas; R = gas constant] 


5R 7R 
A) — В — 
(A) 2 (В) 7 
3R 
(С) — (D) infinite 
5 
A infinite length current carrying wire is placed in x, y plane parallel toy Region II Region I 


axis as shown in figure. (All charges are projected in region 1) I 


74 


(A) A positively charged particle projected along y axis will get deflected along z axis 

(B) A positively charged particle projected along x axis will get deflected along y axis 

(C) Anegatively charged particle is projected along x axis will get deflected along +y axis 
(D) A negatively charge particle is projected along x axis will get deflected along +z axis 
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9. An insulated cylinder contains nitrogen gas which is sealed m 
on the top by a heavy metal piston of mass m. Piston is free УУУ УУУУ 
to move with negligible friction. Initial height of the piston is 


0.3 m at temperature 27°C when it is given some heat with E 

the help of an electrical circuit piston slowly rises to height 0.5 кр H h=0.3m 
m above the bottom of the cylinder. During expansion of the E 

gas, net heat absorbed by the nitrogen gas: с OO 


(A) Equal to work done by nitrogen gas on the piston 

(B) Greater to work done by nitrogen gas on the piston 

(C) Less to work done by nitrogen gas on the piston 

(D) Will be always twice of the work done by the gas on the piston 


10. A wedge of mass m, lying on a rough horizontal plane, is acted upon by a 
horizontal force Е; and another force Fz, inclined at an angle Ө to the 
vertical. The block is in equilibrium, then minimum coefficient of friction 
between it and the surface is 


(A) (F,sin®)/(mg+F,cos0) (В) (Есоѕ0+Е, )/(mg-F,sin@) 
(С) (Е-Евіпб)/ ( mg-F,cos) (D) (Евіп0-Е, )/(mg-F,cos@) 
11. А charge particle is projected іп а region of magnetic field and electric field. If mass of charged 


particle is m and its speed changes from Vo to 2Vo [We = work done by electric field; Wg = work 
done by magnetic field]. Which statement is incorrect? 


1 3 
(A) W, = то (В) W, + W, = 29% 
3 2 3 2 
(С) W, mv; © «WwW; mv; 
12. De-Broglie wavelength of the particle increases by 75% then kinetic energy of particle becomes 
16 9 
(A) — times (B) — times 
49 16 
16 4 
(C) — times (D) — times 
23 9 


13. Two vertical walls are separated by a distance of 2 metres. Wall ‘A’ is 2m 
smooth. while wall B is rough with a coefficient of friction u = 0.5. А 
uniform rod is propped between them. The length of the longest rod P 
that can be probed between the walls is equal to : 


(A) 2 metres (B) 242 metres "wg 


47 


(С) 45 metres (D) x3 metres 


Wall-A . Wall-B 
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A bar magnet is pulled along axis of a coil with uniform velocity with South Pole entering into the 
coil. The sketch of Joule's heat with time is represented by: 


(A) ^, (B) 


A parent radioactive nucleus A (decay constant àa) converts into. a radio-active nucleus B of 
decay constant Ap, initially, number of atoms of B is zero. At any time Na, № are number of atoms 
of nuclei A and B respectively then maximum value of Np. 


AN A.N 
A a a B b a 
(A) E (B) A 
(C) A, FN, (D) EL : 
Х, “Тийн... 


Fundamental note of a closed pipe of length | is fy at 0°С. First overtone of the same pipe at 
273°C is (assume there is no effect of temperature on the dimension of the pipe). 
(А) 3fo (B) fo 


(C) (3-2) 2.) 


A satellite is revolving round the earth at a height (R/2) from surface of earth in circular orbit. Тһе 
change in speed required for the satellite to escape to infinity for the satellite to escape to infinity 
is: [Take R as radius of earth; and M as mass of earth] 


2GM GM 
НЫ ч Ed 
A) = & үст (2-72) 
GM 4GM 
(С) үзе (72-1) (D) МЕСЕ 


In the arrangement shown in the figure, uniform magnetic © С 
field В is upward to the plane of paper. Connecter AB is e | © 
smooth and conducting, having mass m and length |. Spring constant КА e 
Initially spring has extension Хо. Spring is non-conducting — 90901010 © 
(neglect induction in spring). Connector is released at ӨВ e © 
t = 0. Maximum charge on the capacitor is: © 
KC 
(B) X, |—— 
1+—— 
ВГС 
4КС 
(D) 212 
ВЕС 
1+ 
2m 
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19. 


20. 


Mirror is moving towards the particle with speed 2 cm/sec. Speed of A 


and B are 1042 and 5 cm/sec respectively in the direction shown in 
figure. Magnitude of velocity of image of the particle B with respect to 
image of A. 


(A) 4325 cm/sec (B) 15cm/sec 
(C) 13cm/sec (D) 4/269 cm/sec 


Loop ABCD and long straight wire are in the same plane. Side CD - 2AB. 
Distance between long straight wire and AB is equal to distance BD. Net 


force on the loop is: 

(A) Towards the long straight wire 
(B) Away from the long straight wire 
(C) Parallel to the long straight wire 
(D) Net force on the loop will be zero 


SECTION – B 
(Numerical Answer Type) 


V,22cm/sec 


B 
---О-------.- > 
45522 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


23. 


24. 


A hollow sphere of mass m and radius R.is placed on smooth ground. А 
particle of mass m is projected with velocity vo and angle 0 from lowest 
point A inside the sphere as shown in diagram. If particle strikes the 
sphere at a point which is on horizontal level of centre and at that 
moment particle is at highest point. The collision between particle and 


в . Find the value of ‘k' 


sphere is elastic. The value of Vo is 


Initial velocity of the block ti=457 while 


Left! Right 


external force on it isF = 25(—/). It coefficient 


of найс kinetic friction rare 0.3 and 02 Е,-25М m=10 kg 


respectively then distance traveled by the block 


u=45 m/sec 
Г-----ЭР 


in 12 second is 25x m, then find the value of 'x' 
(9 = 10 m/s) : 


(УХУУЛЛУУУУЛЛЛУУУЛУУЛЛЕ 


Calculate the time (in hrs) in which a layer of ice of thickness 10 cm will increase by 5 cm on the 
surface of a pond when temperature of the surrounding is —10?C. Coefficient of thermal 


Cal 


conductivity of ice K = 0.005 
стп-вес- C 


| and density p = 0.9gram/cm’. (L = 80 cal/g) 


All three spheres are identical having radius 


2--»- 
9 V,=30 cm/sec 


10 cm. There is no slipping at any point of "S 
contact. Plank P and Q are moving in V,=10 cm/sec “А 
opposite direction with speed 10 апа 30 < 


Р 


(in ст): 


website: www,fiitjee.com 


cm/sec. Find the height of instantaneous 
axis of rotation of sphere A from the ground 
7 7 7 4 7, 
round 
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26. 


27. 


28. 


29. 


30. 
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A river of width d is flowing with a velocity u. A person starts from point M 
A. He always try to keep himself along y axis. Speed of man w.r.t. to 


river at any position is given by у-К/у (k — +veconstant). Time 


d — >U 
хуй ын j| 

taken by man to cross the river is va , then find the value of | d. A >x 
(Assume that at t = 0, y = 0) 
If the reading of the ideal ammeter connected in the 10 V av M T 

13 | |! 1 
given circuit is (15) ampere, find the value of n. 

20 2 1002 80% 40$ 20 (4) 
Assume that the cells have negligible internal 
resistance. 


A semi-cylinder is cut out of a block and the block is kept on the 


m 
horizontal surface. A small body of mass m is released at the top of 
the cylinder shaped hole. (Friction is negligible.) 
If the block is able to move on the horizontal surface without friction, 
then the force exerted on the block by the small body at the lowest 
point is 7mg/2. Find the ratio of M/m? C al 


At what speed (in m/s) must a pebble be thrown from a height of h = 3.6m, and at an angle of 30°, 
measured from the horizontal, if it is to hit the ground at an angle of 45°. (Air drag can be 
neglected.) (Take g = 10 m/s?) 


A sphere is just immersed in a liquid. Find the ratio of н 
hydrostatic force acting on the lower half and the upper half of 
the sphere. (Neglect atmospheric pressure) ? 
А 
БЖ 
В C 


A ray of light is incident parallel to BC at a height h = 3.0 cm from 
BC. Find the height (in cm) above BC at which the emergent ray 


leaves the surface АС. It is given that u = V2 and length ВС = 
20 cm. Take tan 15° = 0.25. 
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Chemistry PART- B 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. In the following statement, which combination of true (T) and false (F) options in correct? 
(A) lonic mobility is highest for / in water as compared to other halides. 


(B) 

(C) Reactivity order is F, < Cl, « Br, < I, 

(D) Oxidising power order is Е, < Cl, < Br, < I, 

(A) TFTF (B) TTFT 
(C) TTTT (D) TTFF 


32. According to VSEPR model, the shape of | ХОР, | is 


(A) Octahedral (B) Triagonal bipyramidal 
(C) Square pyramidal (D) Pentagonal monopyramidal 
33. Identify the statement(s) which is not correct with respect to surface phenomenon. 


(A) If on adding electrolyte in an emulsion, the conductivity increases then it will be oil in water 
type emulsion. 

(B) Tyndall effect is observed when refractive indices of dispersed phase and dispersion medium 
differ largely. 

(C) Macromolecular colloids are generally lyophobic in nature 

(D) Gases which can react with adsorbents are generally chemisorbed 


34. Xenon fluorides are very good oxidising and fluorinating agents. They also act as Ғ donors and 
acceptors. When XeF donates its fluoride toSbF,, then the states of hybridisation of central 
atom of cationic part and anionic part of product are: 


(A) sp'd,sp'd' (B) sp^d?, sp?d 
(C) sp*d*, арга” (D) dsp*, sp” 
35. Correct order of bond angle is 
(А) (*CH,) >(*CF,) (B) CH; > CH; 
(C) CH, > CF, (D) CH, > (-CH,) 
36. The end product of the reaction is: 
O 
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(C) CH3 (D) None of these 


O 
| Q -өме (д) E(B) 
О somes, 


Structure of (A) and (B) respectively are: 
O 


OH 
(A) 
О 


О 
OH 
Сүтү 
| 
О 
О О 
OH 
(C) 
O 
O 
OH 
(D) 72 27 ы 
О О 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-CRT-I-PCM-JEE(Main)/2023 10 


38. 


39. 


40. 


41. 


42. 


43. 


An aqueous solution of a metal ion (A) on reaction with KI gives a black brownish ppt (B) and this 
aqueous suspension on treatment with excess KI gives orange yellowish solution. Then A is 


(A) pb^* (B) ВІ" 

(С) Не,” (D) Hg^ 

Which of the following compounds consist of a P — P linkage? 

(A) Hypo phosphoric acid (B) Pyrophosphorous acid 
(C) Dipolyphosphoric acid (D) Metaphosphoric acid 


Which of the following elements of lanthanide series have highest tendency to show +2 oxidation 
state? 


(A) Eu (B) Gd 
(C) Tb (D) None of these 


The specific conductance of a saturated solution of silver bromide is K Scm 1. The limiting ionic 
conductivity of Ас” and Br ions are x and y respectively. The solubility of silver bromide іп g / L 
is (molar mass of AgBr = 188) 


K x1000 
(А —— в. 
х-у х+ у 
(C) К x1000x188 D x+y 1000 
x+y k 188 
CgHs 
H % H -oholic Ко 
3 alc me KoH A 
Br H 
CeHs 
Ais 
(A) HC. CoH (B) НС. А ^ CeHs 
|| || 
M „ч 
Н CgHs H5Cg H 
(C) Б (0) None of these 
| 
C 
НСС “сены 
о-сн; 
О E Products,Products of reaction are 
О-СН, 
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45. 


46. 
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(A) CH3 (B) OH 
42СН/ 42СН,ОН 
СН, ОН 
(С) OH (D) OH 
+2CH,I +2СН 1 
Он | 


The activation energies of two reactions аге E, & E, with E, > E,- If temperature of reacting 


system is increased from 7;(гаїе constant arek, and k,) to T, (rate constant are kj апа k; ) 
predict which of the following alternative is correct. 


1 1 1 1 
(А) Ber (B) д > 2 
k К, k К, 
1 1 
(C) 2 «5 (D) <b, 
1 2 


The wavelength of the first Lyman lines of hydrogen, Не” and Li” ions and 4,,Л, & А. The 
ration of these wavelengths is 


(A) 1:4:9 (В) 9:4:1 
(С) 36:9:4 (D) 6:3:2 
Which of the following monomers has greatest ability to undergo cationic polymerisation? 
(A) CH=CH, (B) CH=CH, 
OCH3 
(CO CH=CH», (D CH=CH», 
МН, МО, 
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47. 


48. 


49. 


50. 


Two system PCI, (2) = PCL (g )+CL (g Jand COCI(g) = CO(g)+Cl,(g) are 


simultaneously in equilibrium in a vessel at constant volume. If some CO is introduced in the 
vessel, then at new equilibrium, the modes of 


(A) PCI, increase (B) PCI; remain unchanged 
(C) PCI, decrease (D) Cl,increase 
The curve in the figure shows the variation of pH during the course of 
titration of weak acid HA with a strong base NaOH. At which point in 
the titration curve is the concentration of acid equal to that of its 4 р 
conjugate base. В А ? 
(A) Point D (B) Point E 
(C) Point C (D) Point B ? 
mlof NaOH added — 


The minimum mass of NaBr which should be added in 200 ml of 0.0004.M — AgNO, solution just 
to start precipitation of AgBr.K,, of AgBr = 4х1077. (Br = 80) 

(A) 1.0х1072 (B) 2x10" g 

(C) 2.06 x10? g (D) 1.03х1072 


In which of the following cases is the value of x maximum? 
(A) CaSO,* xH,O 
(В) BaSO,* xH,O 
(C) MgSO,°xH,O 
(D) All have same values of x as all metal ions belong to same group 
SECTION - B 
(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


The number of incorrect statements of the following statements is: 
(i) H ' is the smallest size cation in the periodic table 
ii) Van der Waals radius of chlorine is more than covalent radius 


( 
(iii) lonic mobility of hydrated Li' is greater than that of hydrated Уа” 
(iv) He atom has the highest ionisation enthalpy in the periodic table 


How many dichloride cyclopentanes (including stereoisomers) are obtained when cyclopentane 
reacts with excess chlorine at high temperature? 


The number of alpha hydrogen's present in major product obtained when following substrate is 


subjected to E2 reaction will be: 
CH3 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


54. 


55. 


56. 


57. 


58. 


59. 
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The number of paramagnetic complexes from given compounds: 


A certain amount of reducing agent reduces x mole of KMnO, & y mole of K,Cr,O, in different 
experiments in acidic medium. If the change in oxidation state of reducing agent is same in both 
experiments then (x— y)is 


Number of electrons having т, = Ofor sodium atom is ? 


The number of non polar molecules from the given molecules? 
(i) XeF, 


(ii) ВЕ 
(iii) CF, 
(iv) PCI, F, 


The number of following compounds which loses СО, on heating to 100°C 
(A) OH 


O 


(B) OH 
48 
О 
(Р) OH 
SS 
О О 
OH 
> 
О OH 
How many molecules of RMgX are consumed in the below reaction 


О 


О 
Cl RMgX 
но" 


СНО 
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60. Amongst the following, total no of aromatic compounds are 


п © Оо О бсо 
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Mathematics РАВТ-С 


SECTION- A 


(Single Choice Answer Type) 
This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. faa’? +ba *c-3a? -4a * af? «bf. c-3f? -AB1and ay’? +by+ce=3y* -Ay +1 
(where a, B, y е R and distinct) these sum of root of the equation3ax^ + 9bx - 7c = 0. 


(A) 1 (B) 2 
(С) 3 (D) 4 

62. If k denotes the sum of the imaginary parts of the roots of the equation 
z’ -8(1- i) z - 63-16i = (0 then k is 
(A) 6 (В) -6 
(С) 8 (D) -8 


63. Тһеѕит У(-1) 9С,, equals 


64. For differential equation (ху: - y)dx+ (xy - х) ау-0 


3 1 
(А) (2-у)»---с (B) x -y +—=c 
ху ху 
3,3, 3,.3, 1 
(C) x +y +—=C (D) x +y +— =c 
Xy Xy 
65. | Sum of roots of the equation 2°°* ? + 2!!! = 2??? 4] is, 
111 2 
A) — В): 
(А) 5 (B) Ji 
(C) 2 (D) 111 
66 | 2 (sec" 414 x) +cos™ lox" dxis(x>0) 
(1+?) 1+2? 
a i (tan ^ x) 
(A) е“ “ап ! x«c (B) e^" * EL D +c 


d. 2 tan lx 2 
(C) e^ "see" Та +с (D) e (совеста) +c 
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67.  I(x-2y -4y = 24x +12. y then length of latus rectum is 


5 d J5 


А) —= EPA 
(A) 12 (В) 12 
(C) He (D) None of these 
45 
x? у? 
68. IF P(asecO,btan0),Q(asecó,b tan $)are the ends of a focal chord of —-— a 1 then 
a 
tan СА tan А can be 
2 2 
ЕЕ (Bed 
e+] ecd 
(C) 1343 (D) None of thee 
1-е 
V1+cos x +Vl=cos x 
69. Consider the function x, 2a ))then f (x)is 
F(x Їр А1--С08Х-41- a q )) қ ) 
(A) НЫ (В) tan НӘ 
4 2 4 2 
(C) cot (4-3) (D) None of these 
4 2 
70. ШЕ 4 the equation log nọ cos 20 = 2has 
(A) No solution (B) One solution 
(C) 2 solutions (D) None of these 
i 1):0<1< 0, 
71. 1е/4Х)- eos e (x) 117 ) 2 Teln] then 
sin x —1 Xm 
) 8 ) g(x) is discontinuous at X = л (B) g (x) is continuous for Хе (0,52) 
)8 ) g(x) is differentiable at x = л (D) g (x) differentiable for x > 0 
72. 1/(х)апа g(x) are two functions such that f (x) - [x] -[-x]and g(x)={x}VxeR and 
h(x) = fie (x)) these incorrect statement (| is G.ILF and B is F Part of x) 
(A) f (x)and g(x) are identical function (B) f (x)= g (x) has no solution 
(с) f (x)+h(x) > О has no solution (D) f (x)—h(.) is periodic function 


) 
73. Let f (x)be a polynomial f : R > R such that f (2x) = f '(2x) f " (x) these f (x)is 
(B 
(D 


(A) One — One onto ) One - One into 
(C) Many One - Onto ) Many — One into 
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74. 


75. 


76. 


77. 


78. 


79. 


80. 
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Consider three planes 2x - py +6: 28, x - 2y + qz = 5and x+ y+3z=4 then З planes 
intersect at a point if 


(А) p=2,q #3 (В) р “2,4 +3 
(C) p#2,q=3 (D) None of these 
If a? ,D?^, c^ are in AP then cot А, cot B and cot C in 
(A) GP (B) AP 
(C) HP (D) None of these 
R is relation over the set of integers and it is given by(x, y) ERS pee y <1.Тһеп Ris 
(A) Reflective and transitive (B) Reflective and symmetric 
(C) Symmetric and transitive (D) An equivalence relation 
abe 


А-|с а b anda,b,care roots of the equation x? +x? -4=OthenA A’ is 
b с а 
(A) 1 (B I-A 
(С) A (D) А-1 
If a > b > cand the system of equations ax + by + cz = 0, bx + cy + az = О,сх+ ay + bz = Ohasa 
non-trivial solution these both the roots of equation at^ 4- bt + с = 0 аге 


(A) Cereal (B) Negative 

(C) Positive (D) None of these 

If A and B are non-zero square metrics of order 3 there incorrect statement is 

(A) adj (AB) = adjA.adjB (В) (АВ) = B.A" 

(с) (АВ) = B" А! (D) АВ-0->|4|-0 ала |В|- 

The only statement among the following that is tautology is 

(А) An(AU B) (В) AU(AMB) 

C) [An(A2 B)| 2 B (D) B>[An(A>B)| 
SECTION – В 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


2 

1- 3 
1 2 - = (a & b аге coprime) thesea+b+abis 
0( 


be shot (lone at a time). If no ball can be shot unit the ball (5) below it, 


7 clay balls (shown as 69). If N be the number of different ways these can : } 
have been shot, then N is e 


| 
| 
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83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


A regular pyramid on a square base has an edge 150m long and the length of the side of its base 
is 200m. Then height of pyramid is 


20 teachers of a school either teach maths or physics 12 of them teach maths while 4 teach both 
the subjects then the no. of teachers teaching only physics is 


Hir 305 oda 
. 19 1 
Ia, -(cos2rz-sin2rz) thenA=|a, а; а, |і 


a, а а 


EJ 42 КЕ | v4 Ч 45 bcd | 224 111248 ([.] is G.LF) 


2tan ! x іп! 


;(x»1)is equal to Кл thenfindkis. — . 


+X 


3 2 

+1 
| | 2 23 Хх (ахі equal to Кл then find k is 
af 1+х x 


Number of integral values of k for which the equation 4cos | (-|u]) = К has exactly two solutions, 


is 


If 
а= Ax + y] +4zk,b = yi aj e(3y),e--2-2g-(A41)xXk  , 


Su 


are sides of triangle then the value of & is A is (where x, у, 2 are 
not all zero). - 


gi 
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Physics РАВТ-А 
SECTION - A 
Sol. : iix p" 


thrust friction 


pav? — umg = ma 
pa(22h)=(* (рав) -(рАһ)а” 
2pagh — pagh = pAha’ ; 2 -а 


2. C 
Sol. Let at time to relative motion will occur 
mg 


_ 4 


10t- Ше = ma ..... (2) 
From (1) and (2) ; 


2 
шт 
ti RUE 
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Sol. 


Sol. 


Sol ; 


А 
dv 
Ме-Т= М — ..... (1 
g T (1) 
dV 
Tuv, - (M, -h0g - (M, — н) sons (2) 


From (1) and (2), we get 
dv 
Mg +uV, =e аот (8) 


а 
(uv, + нес) = (2M - ut) 2... (4) 


dv _ wv, * gt) 
dt ОМ-и) 
dv g(v.-gt) 
dt ОМ-и) 
So, correct answer is (A) 


A 


A 
l l l l l l 


+ + = + + 
КА 2K,A К,А KA 2K, KA 


DRS PN Е! 
= + + 
2K (к, 2K, K, 


қ-а С. 
(1, Ww 
Ж 7 


Voltage across capacitor will lag current by 909; 
2200,2. л л 
lę = sin| 01+ — + — 
10 4-2 


1- 2042 sin [ot + з 


Correct answer is (A) 


D 

2dQ = dU + 2dW 

dQ = dU + dW 

dQ = dW 

=> dU=0 

Process is isothermal. 


B 
F=qvxB 
= qvi x В(-К) = qvo Bj 
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Sol. 


11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


Sol. 
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f= uN ; (Е; + F2 sin Ө) = u (mg + Ғ- cos Ө) 


F, sin 0 F, cos 0 


1х 
Mg 
_ Fit F,sin8 
mg + F,cos0 

C 

в =O 
W, = АКЕ ; W,+W, = АКЕ 
А 
К.Е. = р? /2т and p=h/A 
D 
Drawing F.B.D. of rod PQ 
Ех = 0 
SFy=O>uN=mg ~~  .- (1) 


Ул about centre of mass = 0 


| хэдэнд [2]=иМх Е tano = É 
2 2 2 


Hence sec =(Ju"+4)/2 
| 2 
Thus, [Ele +4 


2 
= 1= 40.25 +4 = X nenes 


В 
_ <a 
dt 


Ё е . А 
1 = к where R is resistance 


Н-ГВ: 
The emf will induce from zero to some maximum value and then from maximum to zero. 
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15. A 
Sol. № reaches maximum when activity of A will be equal to activity of B. 
AN 
Le, AN, =A,N, > М,--- 
Х, 
16. С 
213- 
Sol. f,=—= C and <= a 
A А4(1+е) Co 273 


эс o | 20 
A(l+e)\V — 273 


If temperature is same, first overtone will be 3fo 
ч at 273°C first overtone is 342 f,. 


Sol. CM 
~ 3R/2 -|% 


In order to escape to mi let (V — Vo) is the speed change required. Thus, 


SOM ЫННА" =0 
(3R/2) 2 
Thus, v= ZOM 
3R 


Thus speed change required = v — Vo 


av= вм. [26M дуо GM (5 2) 
зк — V.3R 3R 


18. 
Sol. At any time 
Кх-ПВалла- — 7”... (1) 
T Ву/ 
С 
1 BÀ ы) .. (2) 


Ғгот (1) апа (2) 
kx = а(В^Ї?С + m) 


K 
а- PM >» ЕТЕ (3) 


Since тойоп of connector will be opposite to the displacement from equilibrium. Therefore 
equation (3) represents S.H.M. 


Me | K 
В2С+т 


Nous = XO 
4 max = BICV max 
4, -ВЇСХ,о 
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19. 


Sol. 


20. 


Sol. 


21 


Sol : 


22. 


Sol. 


5 AITS-CRT-I-PCM(Sol.)-JEE(Main)/2023 


KC 
X, m 
1+ 
BC 
A 


Velocity of image of particle B 
У,-5(4)-4(-Ә-і 
velocity of image of particle А 
v, =10(-7) - 4-0) -10j 
-14(-4)-101 
Relative velocity of image 
V -2V,-V, = f - 141) -10j -15i «10j 


| V |= /325 cm/sec 


B 
Magnitude of force on AB (F4) and magnitude of force оп CD (Fz) will be equal in magnitude and 
opposite in direction. 

С 


Hence F + F, = 0 resultant of F +F, will be away from the long straight wire. 


SECTION - B 


2 
Conservation of energy 


1 
5v =mgR+—mv ,v=v,cos0 


sin 0 
9 
. Es +u, mg 
Net retardation а = ——————- = 4.5 
m 
If body stop at time t, then 


У =u+at 


a 
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23. 


Sol. 


24 


Sol. 


25. 


Sol. 


26. 


Sol. 


0-45-4.5% — t=10sec 
When block stops, Fe will try to bring the block back ward while frictional force will oppose its 
motion, since block is stationary therefore at this moment, frictional force will be static. Whose 


maximum value will be u mg = 30N . Since static frictional force is self adjusting therefore it will 


be 25 N and block will not move after t = 10 sec. 


2 
u 


5----225ш 
2а 


25 
Time taken by the layer of ice to increase its thickness by x = x, — x, 


pL .9x 80 2 2 
[s 15 10 
2K0 2x.005x jio АБ ы | 


t=9x10*sec ;t- 25 Hours 


2. 2 
(x; — = 


25 
Let x be the distance of axis of rotation from the top of sphere A (downward). Since angular 
velocity of the top and bottom point of sphere A will be same, therefore, 
= 30 _ 10 
х (28-х) 
1 Ү=30 
X 


=> x=15 

. Distance from ground 
= 2R + (2R- х) 

= 20 + 5 = 25 ст 


3 
10 V 4V 8У 6V 
_ b lal Eo EN 8-1) | | iO 
10 8 4 2 
32-10+20-120 -78 00 нва |ь soļo зо ы 00, 
= Amp Ї 
40 40 — 
(0) 
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27. 4 
Sol. Momentum conservation along x m 
0 = ту» – Му; 

Work energy theorem 


L 


1 1 
mgR = zm + 2 Mi 


from (i) and (ii) 
m? 
= 2mgR = mv? uA 


Making FBD of particle with respect wedge at lowest point 


7mg ыг m(v,+v,)° N = (7mg/2) 
2 R T " (v, + v» 
Substituting the values, we get : mc 4 R 
mg 
28. 12 
Sol. VoCOS 30° = v cos 45? 


E 
= 
2 


Now using conservation of energy 


те -w) =mgh 


>v=4gh =V4x10x3.6 212m/ s 


29. 5 

бо. F, = o[aR® ЕЛЕ? 11 = = g, Fp = дан zu - = 9 
2 FyFi 25 

з2. 


Sol. sin 45° = р sin r > r= 30° 
From ABQR and ACSR 


BQ BR 

SC RC 

А т=з 8| 
BR 

i = 45° r= 75? 


So, QM unis? ‚ so MR = 12 cm 
MR 


So, BR = 15 cm and RC = 5 cm 
So, h' = 1cm 
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Chemistry PART- B 
SECTION - A 
31. D 
Sol. Fluorine is most reactive amongst halides and has highest oxidising power 
32. D 
Sol. T 
F F 
NIZ 
Xe F 
ЖЫ 
Е О Е 
Hybridisation —sp*d* 
Shape — pentagonal monopyramidal 
33. C 
Sol. Macromolecular colloids like starch, gelatin are generally lyophilic. 
34. A 
Sol. * - 
(Хер | [SbF] 
spd spd? 
35. A 
Sol. In (*CF, ) , 96 p-character because of which bond angle decreases 
36. C 
Sol. OH 
Cl Cl 
Ch (leq) — M 
СНз CH3 CH3 


CH3 
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Sol. 


38. 
Sol. 


39. 
Sol. 


40. 
Sol. 


41. 
Sol. 


42. 
Sol. 


43. 
Sol. 
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OH 


" (B) 


А (Сопс.Н,50, 


9 
А 
О 
О 
| OH 
OC» | 
| (4) 
О 
B 
Bi” —*— Bil, — [| Bil, | 
(A) (B) 
Black ppt yellow brown solution 
A 
n] 
Н,Р,О 
Р--Р 4426 
: ah | |Тон 
OH OH 
A 
Because of stability of half filled f-subshell configuration. 
С 
AgBr=x+y 
K x1000 
AgBr = ————— 
M – molarity of AgBr solution 
K x1000 
8 (solubility in g/L) = —————x 188 
x+y) 
A 
Сен 
Н.С CH 
CoH SMOG 13 
Br 
So Jn es 
C 
Hc | H сан ^H 
H 
C 


-ОН group of phenol cannot be replaced by iodine as it does not undergo nucleophilic 


substitution reaction under normal conditions. 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-CRT-I-PCM(Sol.)-JEE(Main)/2023 10 


44. B 
Sol. Greater the activation energy of a reaction, greater is the temperature dependence of rate 
constant of reaction. 


45. C 
1 2 1 
Sol. — = RZ‘ | 1—— | for lyman line 
A 4 


46. C 

Sol. Methoxy group stabilises the cationic intermediate by +M effect 

47. C 

Sol. Cl,is present simultaneously in two equilibria. Decrease in its concentration shift both equilibria 
forward. 

48. D 

Sol. Point B represents exactly half neutralisation of acid. At this point concentration acid left and its 


conjugate base are equal. 


49. C 
4x10? 
во. [Br]- 290 19? 
4x10 
-9 
Mass of NaBr added of 200 ml =103 x : х200 
1000 
=2.06х10* е 
50. C 
Sol. Greater the charge density, greater is hydration. 
SECTION - B 
51. 1 
52. 7 
Sol. | 
OL aw tod ж |. 
н/е H | H Cl Lev, 
Cl ` Ё т | H ж / H va D H NG 
Cl | Cl Hois cl 
Cis trans [ | jJ . trans €" 
1 enantioners Optically enantioners 
Баты | a 
/ ( inactive 
inactive 


Total isomers = 7 
53. 10 


54. 
2-- 
Sol. (Ni(CN), ) is dsp^ hybridised and diamagnetic 
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Sol. 


56 


Sol. 


57. 


Sol. 


58 


Sol. 


59. 


Sol. 


60. 


Sol. 
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1 
Equivalents of KMnO, =5x 


Equivalents of K,Cr,O, = бу 
Equivalents of oxidising agent must be same 5x =6y 
x-y=6-5>1 
7 

Na -1s? 2s? 2р° 3s 
1) 1) АНАҢНАН Hl 


т-0 O +10-1_ 0 


3 
In PCLE, net dipole moment does not cancel out. 


1 
O 
1 

--0-- 

Group stabilise the carbanion character оп & — carbon 


4 
2 molecules of RMgX are consumed by acid chloride group as it undergoes addition elimination 


first and then addition. The other aldehydic & ketonic group consume one RMgX molecule each. 


4 
Structure containing a ring of (4n -- 2) те іѕ aromatic 
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Mathematics PART- C 


SECTION- A 


Sol. а-3,5--4,с-1 


62. р 
63. C 
Sol. Put x = i and equate the real part 
64. C 
d 
So. хах-у"ау- C») 
(ху) 


65. B 
So.  Letx- 598: these y!-16y^ 48y-420 


66. C 


2 


- 2 441-Х 3 
Sol. sec ! 1+ x? = tan ! x,cos e „ = 2tan 
251 


67. C 


2 
Sol. [ex = 2 E (if is parabola) 


45 V5\ V5 


68. C 
Sol. tan” wh. m oc is (—ae, 0) 
2 2 1-е 
69. D 
л 
Sol. f (x)= tan (z-z) 
70. B 
71. B 
72. D 
73 C 
74. B 
75. B 
So.  b' ec Hac xa -b,a +b -c are in AP. 
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Sol. 


82. 


Sol. 


83. 


Sol. 


84. 


85. 


Sol. 


86. 
Sol. 


87. 


Sol. 


88. 


Sol. 


89. 
90. 


Sol. 


13 


D 
Both the roots opposite in sign 


A 
аа} (АВ) — adjB .adjA 


C 
SECTION - B 
7 
"i 1-tanx) 
(coe 7 sec ? xdx 2 — 
o ( (1+tan x) 
105 
L 05 
4 |2 
50 


OM = EN -(100) 250m 


8 


0 
A=0 


1023 
34+5+7+....upto32nd terms=1023 
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General Instructions: 


The test consists of total 90 questions. 

Each subject (PCM ) has 30 questions. 

This question paper contains Three Parts. 

Part-A is Physics, Part-B is Chemistry and Part-C is M athematics. 
Each part has only two sections: Section-A and Section-B. 
Section - A : Attempt all questions. 

Section - B : Do any five questions out of 10 questions. 


Section-A (01 - 20, 31 - 50, 61 - 80) contains 60 multiple choice questions which have only one 
correct answer. Each question carries +4 marks for correct answer and -1 mark for wrong 
answer. 


Section-B (21 - 30, 51 - 60, 81 - 90) contains 30 Numerical based questions. The answer to each 
question is rounded off to the nearest integer value. Each question carries 44 marks for correct 
answer and - 1 mark for wrong answer. 
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Physics PART- А 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


1. 


What is the distance of centre of mass of the combined system as shown in 
figure from ‘O’. System consists of a uniform sector of mass 2m and radius R, 
fixed with a uniform arc of mass m and radius R along the edge of the sector. 


(System is making an angle 0 = 60° at their common centre) 


5К 4К 

А) — В) — 

(A) 3л (8) 3л 

(С) ТЕ (О) none of these 
3л 


In the figure shown, all the three bodies 1, 2, 3 can 
move. lf acceleration of body 1 w.r.t 2 is a, =6m/s* 
and acceleration of З w.r.t ground is a = 4m/s?^, then 


magnitude of acceleration wedge 2 w.r.t. ground is 
(A) 2 m/s? 
B) 0.8 m/s? 


A rod of mass m, length L is kept in a vertical plane such that upper 
end is fixed. A force F is applied at bottom as shown. The hinge | 
reaction in the given position will be : 


i г : L | 
(А) F(+i)+mg(+j) (в) то(+]) | x 
© i +mg(+)) 0) imge) 


From a circle of radius a, an isosceles right angled triangle with the hypotenuse as the diameter 
of the circle is removed. The distance of the centre of mass of the remaining part from the centre 
of the circle is 


(А) З(л-1)а (B) un 
a a 

C D 

©) 3(1t — 1) ( (0+0) 


A particle moves from rest at А on the surface of a smooth circular cylinder 
of radius г as shown. At B it leaves the cylinder. The equation relating о 
and p is 

(A) 3sina = 2 соѕ В 

(B) 2sin a = 3соѕ В 

(C) 3sin B = 2cosa 

(D) 2sin B =3cosa 
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2n identical cubical blocks are kept in a straight line on a horizontal smooth surface. The distance 
between the consecutive blocks is same. The blocks 1, 3, 5, ..., (2n — 1) are given velocity v to 
the right whereas blocks 2, 4, 6, ..., 2n are given velocity to the left. All collisions between blocks 
are perfect elastic. The total number of collisions that will take place is 


weérlFFFFFFFFIFIFIFFFFFFFEFFEFFIFFFFFFFEFFEFFIFFIFFIFFFFFFFEFFEFFFFFEFFEFFEFFEFFEFFEFFFEFFEFFEFFEFFFFP 


)n«1 
1 
oa (D) n(n+1) 
2 
Тһе given figure represents an arrangement of potentiometer for Ёё 
the calculation of internal resistance (r) of the unknown battery (E). KAA 
The balance length is 70.0 cm with the key opened and 60.0 cm 
with the key closed. R is 132.400. The internal resistance (г) of the д B 
unknown cell will be E + 
(A) 22.1 Q (B) 113.5 Q 
(С) 154.50 (б) 100 
R K 

In the circuit shown in figure, V must be 
(A) 50 V (B) 80 V 
(C) 100 V (D) 1290 V 


A galvanometer of resistance 50 О is connected to a battery of 3 V along with resistance of 2950 
О in series. A full scale deflection of 30 divisions is obtained in the galvanometer. In order to 
reduce this deflection to 20 divisions, the above series resistance should be 

(A) 4450 О (В) 5050 О 

(С) 5550 O (D) 6050 Q 


Two identical coaxial rings each of radius R are separated by a distance of 43 В. They are 
uniformly charged with charges +Q and -О respectively. The minimum kinetic energy with which 
a charged particle (charge +q) should be projected from the centre of the negatively charged ring 
along the axis of the rings such that it reaches the centre of the positively charged ring is 


Qq B 3Qq 
4ngR 2п,А 
Са D 3Qq 
2ngH 4пе,А 


Figure shows а closed dotted surface which intersects а 
conducting uncharged sphere. If a positive charge is placed at 
the point P, the flux of the electric field through the closed 
surface 

(A) will remain zero 

(B) will become positive 

(C) will become negative 

(D) data insufficient 


"pe 
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12. 


A gas is found to be obeyed the law p'V = constant. The initial temperature and volume are To 
and Vo. If the gas expands to a volume 3V,, then the final temperature becomes 


(A) 43Т, (B) VT, 
T T, 
(C) —0. D 20. 
B o B 
An ideal monoatomic gas is carried around the cycle ABCDA as p 
shown in the figure. The efficiency of the gas cycle is 
B e 
(А) 4 B) 2. “4 
21 21 
4 2 
C) — D) — Po} -----= D 
©) 5 E | ^ | 
Vo 2%” 


A magnetic field vector B — B,j exists in the region a « x « 2a 


and vector B --B,j in the region 2a « x « 3a, where Во is a 
positive constant. A positive point charge moving with a 
velocity vector v =v, where уо is a positive constant, enters 


the magnetic field at x = a. The trajectory. of the charge in this 
region can be like 


(A) 2 (B) z 
а 2a За 
0 x 0 z 
а 24 За 
(C) 2 (D) z 
а 2а 3а 
а 2а 3а 0 4 


Two identical circular loops of metal wire are lying on a table without touching each other. Loop A 
carries a current which increases with time. In response, the loop B 

(A) remains stationary (B) is attracted by the loop A. 

(C) is repelled by the loop A. (D) rotates about its CM, with CM fixed. 
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When ап AC source of emf e = egsin(100t) is connected across a 
circuit, the phase difference between the emf e and the current i 
in the circuit is observed to be л/4, as shown in the diagram. If 
the circuit consists possibly R-C or R-L or L-C in series, find the 
relationship between the two elements. 

(A) R 2 1 kQ, C = 10 uF 


(В) R=1kQ,C =1 pF 
(C)R=1kQ,L=10H 
(D)R=1kQ,L=1H 


A conducting rod of length 2/15 rotating with constant angular speed o 


about its perpendicular bisector. A uniform magnetic field B exists 
parallel to the axis of rotation. The emf induced between two ends of 
the rod is 


(A) Bof (B) у Bof 
(C) : BoP (D) zero 


The energy that should be added to an electron, to reduce its de-Broglie wavelengths from 
10 9m to 0.5 x 10777 m, will be 

(A) four times the initial energy (B) thrice the initial energy 

(C) equal to the initial energy (D) twice the initial energy 


The wavelength of a certain line in the x-ray spectrum for tungsten (Z = 74) is 200 A. What would 
be the wavelength of the same line for platinum (Z = 78)? The screening constant a is unity. 

(A) 179.76 A (B) 189.76 A 

(C) 289.76 A (D) 379.76 A 


Two radioactive substances X and Y initially contain equal number of nuclei. X has a half life of 1 
hour and Y has half life of 2 hours. After two hours the ratio of the activity of X to the activity of Y 
will be 


(А) 1:4 (В) 1:2 
(C) 1 : 1 (0) 2:1 
SECTION - B 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


21. 


22. 


The circuit has two oppositely connected ideal diodes in parallel. 40 

What is the current flowing in the circuit? р, 
Find minimum value of mass suspended М for which 1 kg block 1kg 

start toppling. Assume 1 kg block does not slip over smooth 2 kg 2kg 

block. Length of 1 kg block is 4 cm and height is 8 cm. (ground is | 

smooth). 
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23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


A body of mass ‘m’ is slowly hauled up a hill by an external 
force which is always acting along the surface as shown. F 
The coefficient of friction between the body and the surface 
is и = 0.5. If work done by friction and gravity on the body 


are AW, and AW, respectively during the process. Find 


«——— => 


the ratio —“ 


A spring mass system arrangement in vertical plane is as shown. Initially 
springs are in natural length and blocks A & B are resting on the ground. 
Determine the minimum mass (in kg) of block C so that block A leaves 
contact with the ground after releasing block C. (Take m= 10 kg) 


Inclined surface of a smooth wedge of mass 6 kg makes an angle of 60? 
with horizontal as shown. A ball hits the wedge horizontally and elastically 
with a velocity of 40 m/s and moves vertically with respect to ground after 
the collision. Find the mass (in kg) of the ball if the wedge can also move 
on the smooth floor. 


The peak power consumed by a resistive coil when connected to an AC source is 80 W. Find the 
energy consumed by the coil is 100 seconds which is many times larger than the time period of 
the source. (in kJ) 


In YDSE experiment if the screen is shifted by a distance of 0.5 m away from the slit, 2% maxima 
is shifted by 3 x 10^ m. If the slit width is 2 x 10m, find the wavelength used in the experiment 
(in nm). 


When the voltage applied to an X-ray tube is increased from 10 kV to 20 kV the wavelength 
interval between the K, line and the short wave cut off of the continuous X-ray spectrum 
increases. by a factor 3. Find the atomic number of element of which the tube anti-cathode is 
made. (Rydberg's constant = 10’ т”) 


A.bus is moving towards a huge wall with a velocity of 5 m/s. the driver sounds a horn of 
frequency 200 Hz. What is the frequency of beats heards by a passenger of the bus, if the speed 
of sound in air is 330 m/s. 


A capacitor of capacitance 2 uF is charged to a potential difference of 5 2uF 
V. Now, the charging battery is disconnected and the capacitor is || 

connected in parallel to a resistor of 5 O and another unknown resistor 

of resistance R as shown in figure. If the total heat proudced in 5 Q 50 
resistance is 10 uJ, then the unkonwn resistance R is equal to 10/n. 

Find the value of n. 
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Chemistry PART- B 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


31. 


32. 


33. 


34. 


35. 


Which of the following graphs depicts correctly the variation of photoelectric current /, with the 
intensity, /, of incident radiation? 


(A) | ^ (B) | 


| — 1 
(С) (0) 
1 ЧЕ 
І І 
| —> | —> 


Which is the correct order of dipole moments of the compounds 


МО, Cl сн; 
(1) (ШІ) 
OH Cl сн; 


0) 
(A) 1-1» (B) Il > 1 > III 
(€) III >1> II (D) III » ЇЇ» I 
The compressibility factor of helium as a real gas is 
a 
A) unit В) 1- —— 
(A) unity BU 
Pb RTV 
С)1--- D) —— 
“Ол. = 


20 ml of a solution containing Ма;СОз and NaHCO; requires 10 ml of 0.1 М HSO; for 
neutralization using phenolphthalein as an indicator. Methyl orange is then added when a further 
10 ті of 0.2. М HSO; is required. Molar concentration of NaCO; and NaHCO; in the solution 
respectively are 

(A) 0.05 M and 0.05 M (B) 0.1 M and 0.05 M 

(C) 0.05 M and 0.10 M (D) 0.1 Mj and 0.1 M 


Time required for 99.996 completion of a first order reaction is nearly 
(A) 10 times that required for 25% of the reaction 

(B) 10 times that required for 50% of the reaction 

(C) 20 times that required for 5096 of the reaction 

(D) 100 times that required for 9096 of the reaction 
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36. 


37. 


38. 


39. 


40. 


41. 


A 1.0 M with respect to each of metal halides AX3, ВХ,, CX; апа pov t is electrolysed using 
platinum electrodes. If Ei =1.50V, E. ‚в = = +0.34, E. “с = -0.74М ES “ыт -2.37У, the correct 


sequence in which the various metals are deposited at the cathode, is: 


(A) A, B, C, D (В) 0, С, В, А 
(С) A, B, C (0) С, В, А 

| 

ON а b МО, 
2, 4, 6- Trinitroiodobenzene has three С-М bonds labelled as a, b and c. The 
с 

NO; 
correct bond length of three bonds is 
(A)a=b=c (B)a>b>c 
(C)a=b>c (D)a=b<c 


Which of the following ion is formed in the following reaction? 


15) буйн 
4 MONNE 


(A) (B) : 


on OH 
(D) Allthe three | 
CH 


OH 


OH COOH 


СА со 


The above reaction is ап example of 
(А) Baeyer – Villiger rearrangement B) Benzilic acid rearrangement 
(C) Cannizzaro reaction D Pinacol — pinacolone rearrangement 


Oxide which can not be a reducing agent is 


(А) МО; (B) СО; 

(C) СО, (D) SO; 

The number of S — S bonds in sulphur trioxide trimer (S309) is 
(A) 3 (B) 2 

(C) 1 (D) 0 
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43. 


44. 


45. 


46. 


47. 
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The number of geometrical isomers for octahedral [Co(NH3)2Cl4] ‚square planar AuCləBr> and 
[Co(No;) (NH3)g]^* are 

(A) 2, 2,2 (B) 2, 2, no isomerism 

(C) 3, 2, 2 (D) 2, 3, no isomerism 


For the correct assignment of electronic configuration of a complex, the valence bond theory 
often requires the measurement of 

(A) molar conductance (B) optical activity 

(C) magnetic moment (D) dipole moment 


Which of the following pairs can be distinguished by Fehling's solution? 
(A) Glucose and fructose (B) Glucose and sucrose 
(C) Methanal and ethanal (D) Hydroxypropanone and benzaldehyde 


Me н Ме 


Hydrogenation of the above compound in the presence of poisoned palladium catalyst gives 
(A) an optically active compound (B) an optically inactive compound 
(C) a racemic mixture (D) a diastereomeric mixture 


(0Н:0; j 
— Pear — Product P is 


T" (B) 
Ma" 
N 
сн “Онд 
(б) (3 


Which of the following is least stable? 
(Ө) О 


(B) II 
II (D) All are equally stable 
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48. 


49. 


50. 


A mixture of СН,, М» and О» is enclosed in a container of 1 litre capacity at 0°C. Total pressure of 
gaseous mixture is 2660 mm Hg. If the ratio of partial pressure of the gases is 1 : 4 : 2 
respectively, the number of moles of oxygen present in the vessel is: 

1 


—— (B) 1.0 
224 
(C) 0.1 (D) None of these 
CH3 CH3 
“Cr, H H 
H3C Hs NOU 
H СН, 
0) (ПІ) 
(А) Conformational isomers (B) Stereoisomers 
(C) Constitutional isomers (D) Identical 


In zone refining method the molten zone 

(A) moves to either side 

(B) contains the purified metal only 

(C) contains more impurity than the original metal 
(D) consists of impurities only 


SECTION – В 
(Numerical Answer Туре) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


51. 


52. 


53. 


54. 


Consider the reaction: АВ,,- АВ +В. If the initial pressure of АВ, is 500 torr and 
equilibrium pressure is 600 torr, equilibrium constant K, in terms of torr is 


ы 
Reductive ozonolysis of a terpenoid of following structure or gives how many 


different products 


For Н2504, Ka = infinite and К = 1.2 x 107. The molarity of Н>5О, solution of pH 2.0 is xM’. 
The value of ‘1000000x’ is 


In how many of the following compound ‘d’ orbital (which contains no nodal plane) is used in 
hybridisation of central atom/ions? 


Fe(CO),, MnO, Со(с,0,); 
NiCl,(PPh,) РІСІ“ МСМ), 
Ni(CN)," 


————uu—————————————————————X—M—Á— 
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55. 


56. 


57. 


58. 


59. 


60. 
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H3C 
The number of monohalogenated alkanes formed by the reaction of “ен-сн; with Cle in 


H3C 
presence of light is 


Iron forms a series of compounds of the type Fe,(CO),. In air, they are oxidised to Fe203 and CO; 
gas. After heating a 0.142 g sample іп air, you isolate the СО, in a 1.50 L flask at 25°C. The 


pressure of the gas is 44.9 mm Hg. What will be the value of Y in the simplest empirical. 
X 


The edge length of the unit of LiCl (NaCl like structure) is 520 pm. Assuming that the lithium ion is 
small enough that the chloride ions are in contact, the ionic radius of chloride ion (in pm) is 


1 
—== 0.7 

саи 

A certain metal “М” forms an insoluble oxalate complex M4Os(C;O4)s. 12H20. If 3.2 g of the 

complex is formed from 1 g of oxalic acid, what is the atomic mass of M? 

For the reaction R — X + OH > В-ОН + X the rate of reaction is given as, rate = 4.7 x 10° 

[R-X][OH ] + 0.24 х 107 [RX] what percentage of R — X react by 5,2 mechanism when [OH] = 

0.001 molar. 


Find the sum of optically active isomers of both [Pt(gly)2Cl2] and [Co(en)2CI;]. 
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Mathematics РАВТ-С 


SECTION - A 
(Single Choice Answer Type) 


This section contains 20 multiple choice questions. Each question has four choices (A), (B), (C) and (D) 
out of which ONLY ONE is correct. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


x-2 y+1 2-39 


The angle between the line A 2 and the plane Зх + 6у-22-5-0і5 
4 4 

A)cos | — B) sin ^| -— 

(A) 2 s | =| 
6 4 

С) sin! | — D) sin’ | — 

(© 5 5 E 

The sl f th h | 1 têdt т 

e slope of the tangent to the curve y = | cos 8 cc 
(A) 0 (B) 7/2 


«| -) (4) 


Area bounded by f(x) = max.{sinx, cosx}; 0 <x < w2, x = n/2 and the coordinate axes is equal to 


(A) V2 sq. units (B) 2 sq. units 
1 
(С) — sq. units (D) None of these 


42 


The co-efficient of x’ in the expansion of (1 — x^) (1 +x)’ is 
(A) 27 (В) -24 
(С) 48 (D) -48 


The chords of contact of the pair of tangents drawn from each point on the 
2x + y = 4 to the circle xê + y? 21 pass through fixed point 


1 1 
(A) (2, 4) (B) C i] 
1 1 
(C) 1 1) (0) (-2, -4) 


The equation of the line through the intersection of the lines 2x + 3y + 4-0 and 
бх – Зу + 12 = 0 and normal to the circle х2 + у2 — 4x — 12 = 0, is 


(A) х-у (B) x=0 
(C) y=0 (D) None of these 
d sin 2x 
The solution of the differential equation x P = ; is given by 
x 
(A) xy? = cos? x+ с (B) xy? = sin*x+ c 
(C) yx*= cos?x«c (D) None of these 
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line 


68. 


69. 


70. 


71. 


72. 


73. 


74. 
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(а^ + а} (а -а” 1 

If a, 6, с> Оапа x,y,z «В, then the determinant (> +b) (by -07 lis equal to 
(с «cf (с с? 1 

(А) a+b’ + с? (B) а* be" 

(C) a” b” с^ (D) 0 


[| d je is equal to ([.] denotes the greatest integer function) 
xo + 
0 


(А) V2 (B) 42 +1 


(с) 3/V2 (D) infinite 
In x | 
The value of ]— dx is 
(1^ In x) 
Х id B xIn x 
1-In x 1«Inx 
(бу — qe ш o 
(1+1пх) x(1+In x) 


Domain of 1091,210041093[( х - 4)416, L] denotes the integer function . 
(A) Cœ, 21-1 6, о) (В) (-ж, 2] U[ 6, 8) 
(C) (2, 6) (D) [ 2, 6] 


PQ is a vertical pole with end P on level ground. R is the mid—point of PQ. At a point A on the 
level ground, the portion QR subtends an angle a at A. If AP = nPQ, then tana = 
n n 


2n? +1 


(D) None of these 


The line Ix + my + n = 0 will be a normal to the hyperbola b?x? — а?у? = a?p? if 


а? b? -M а? b? (a? -p?f 
uy I? Жу? “ Пп (8) Pm. n? 

2 2 2 2%. 
0 = 2 _@ Ф | (D) None of these 

l m n 


The coordinates of the point on the parabola y = x^ + 7x +2, which is nearest to the straight line 
уг3х-Заге 

(А) C2, -8) (В) (1, 10) 

(С) (2, 20) (б) (-1, -4) 
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75. 


76. 


77. 


78. 


79. 


80. 


If AFB is a focal chord of the parabola y? = 4ax and AF = 4, FB - 5, then the latus-rectum of the 
parabola is equal to 


80 9 
А) — В) -- 
(А) 9 (В) 80 
(С) 9 (D) 80 
Y А equals to 
4n" +1 
(A) 2 (B) 1 
(С) © (D) 1/4 

ЦЭЭР | 1 3 
If S denote the sum to infinity and S, the sum of п terms of the series 17310727: such 
that S — $, < as , then the least value of n is 
300 

(A) 4 (B) 5 
(C) 6 (D) 7 
The set of values of ‘a’ for which the equation x? — 3x + a has three distinct real roots, is 
(A) (-оо, 52 ) (B) (2, 2) 
(C) (-1, 1) (D) none of these 


If the line y ЗАВ x cuts the curve x* + ах?у + bxy + сх + ду + 6 =Oat А, B, C and D, then 
OA.OB.OC.OD ( where Ois the origin) is 

(A) a - 2b «c (B) 2с?а 

(C) 96 (D).6 


The equation of plane perpendicular to 2x + бу + 6z — 1 = 0 and passing through the points 
(2, 2, 1) and (9, 3, 6) is 


(A) Зх + 4у + 524 920 (В) 3x + 4y – 52+9= 0 
(С) Зх + 4y – 52 -9 = 0 (D) 3x + 4у + 52 9 = 0 
SECTION – В 


(Numerical Answer Type) 


This section contains 10 Numerical based questions. The answer to each question is rounded off to the 
nearest integer value. 


81. 


82. 


83. 


84. 


85. 


-6 y-2 z-2 ux 
-2 2 3 -2 -2 


x+4 _ y 2131 is 


x 
Shortest distance between lines 


The number of solutions of the equation x? + 2x? + 5x + 2cosx = 0 in [0, 2л] is 


If the second, third and fourth terms in the expansion of (a+ b)" are 135, 30 and 10/3 respectively, 
then п = 


If the equation |z — z|? + | 2 – 2]? = К represents the equation of a circle, where 2; = 2+ 3i, 22 = 4 
+ 3i are the extremities of a diameter, then the value of k is 


The sum of the distances of any point on the ellipse 3x? + 4y? = 12 from its directrix is 
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86. 


87. 


88. 


89. 


90. 
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Given that g(x) is a function satisfying g(x + у) = g(x) g(y) Vx, y e N and g(1) = 3, the value of 
4 

Xg (x) is equal to 

х-1 


| : i; 1 
Given a function f(x) continuous v x €R such that пу fi) нод wu 22 = 0, then 


ҚО) is 


Let S be the set of 6-digit numbers a;a2a3a4a5a¢ (all digits distinct) 
where а, > a2 > аз > ал < as < ав. Then n(S) is equal to 


Six identical coins are arranged in a row. The number of ways in which the number of tails is 
equal to number of heads is 


Entries of a 2 x 2 determinant are chosen from the set (-1, 1}. The probability that determinant 


has zero value is “then ris 
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CONCEPT RECAPITULATION TEST - Il 
JEE (Main)-2023 


TEST DATE: 20-01-2023 
Physics PART- A 
SECTION- A 
1. С 
Sol. For the sector, Yom = ы 8 7 ф- z) 
3 ф m 3 
For the arc, у,,- __ NE: 
@ л 
2. А 
Sol. If acceleration of block 2 is a, to the right, then 
5а, =a,+a=6+4 
d, = 2т/52 
3 С 
1 TL ЗЕ P 3F 
Sol Q=-= 2 = — => in = — = — 
I mL m 2 2m 
3 
XF, = a. 
М,+Е= sF => N => 
2 
N, =Mg 
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Sol. 


Sol. 


Sol. 


10 


Sol. 


C 


А А а А 
С.М. of triangle is at 3 from centre of circular plate 


П стое 
т 
М,-т, 
M-m 


You 7 


On solving, 2 
З(х —1) 


С 

—AU = Ak, 
21-40) 2 
Ball will leave when normal at B = 0 
2 


" mgsinp- N, = ШЫ: 


2 
50 а B > mgsinp = 77 


D 

Block number 1 and 2n will suffer one collision each, block number 2 and 2n — 1 will suffer two 
collision each similarly block number n and п + 1 will suffer n collision each. So total number of 
collisions will be 2(1 + 2 +... + л) = n(n« 1) 


A 
r- R| 2-1|-1324| LA 22210 
Г 60 


^2 


B 
100 Q, 25 O and 20 © are in parallel. 
Their, net resistance is 10 Q 
Ве = 4 O + 100 + 60 = 200 
V =i Rnet = 80 М 


A 


Current decreases = times or 2 times. Therefore, net resistance should become : times. 


R+50 = = (2950 + 50) 
Solving we get, R = 4450 Q 


A 
Ki Ж 
2R 
+Q 
Kc, + Us, = Ко, + Uc, 
Қал * QVc, = 0 + М, ший 
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Sol А 


12 


Sol ) 


13 


Sol ; 


15. 


Sol. 


gatia 
' 4ne\ 2R R 
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The induced charges on conducting sphere due to +q charge at P are as shown in figure. 
Now, net charge inside the closed dotted surface is negative. Hence, according to Gauss's 


theorem net flux is negative. 


p?V = constant 
2 
j шш V = constant 
V 
à T? œ V 
or To dM 


V is made three times. So, T will becomes 43 times. 


A 
Wnet = 2poVo 
Ое = Qagc = Wasc + AUagc 
= area under the graph + пС,АТ 


= Ge.) +n{ эВ Ja -Т,) 


3 
= (3p, Vo) * 2 Po Wo ТІ PaVa) 
= 10.5 PoVo 


Conceptual 
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16. A 
1 
Sol. tang = —2 =R 
? R оС 
{ап = Xe 152 С 
4 В oR 
Xs =R 
i leads emf .. circuit is LC 
17. D 
Sol. Potential difference between 


Oand Ais V, - V, = 5 Bl'o 


Oand Bis V, -V, = 5 Bl'o 


So V, - V, =0 шээээ 


су. 
18. 
Л 1 
Sol. А = => А с — 
2тЕ VE 
2, А JE, 107” Е, 
Кеке „ы Рас = сох, MM. 
A, VE, 05x10? ҮЕ, 
> E» = 4E, 
Hence added energy = E; — E, = ЗЕ; 
19. A 
Sol. Using Moseley’s law, we get 
м (Z-ay 
2 (2 a)” 
200 x (74-1)? А 
- Ga ч 
(78-І) 
20. C 
Sol. he p2 
tie 
“Үг 
lue 
ХА - SUN e 
2: 74 
el"? c 2 
SECTION - B 
21. 2 
Sol. D, is reverse biased therefore it will act like an open circuit. 
i- E - 2.00А 
6 
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22. 3 
Sol. Psueodo force and friction will make a force couple. Normal reaction and Mg will make a force 
couple. 


When block is about the topple normal reaction will shift to edge. 


23. 2 
Sol. AW, = - umg со$ 0а$ 


1 
= -umg | dx 
0 
=—umgl = 0.5mg 4h =—2mgh 
AW =—mgh 
“AW, LAW =2 ER NIS 
24. 5 
Sol. mg — kx (for mto leave the ground) 


1, > m 
m,gx--—kx^ orm, =—=5k 
08 2 0775 9 


25. 4 
Sol. Conservation of momentum along horizontal 
т40-бху ..() 
Newton’s law of restitution 
u V3 
—+*“y=20/3 (i 
529 (ii) 
Linear momentum of ball will remain conserved along 
inclined Before Collision 
3 
3, = 20 
2 
40 
Ил” ...(iii) 
2 
From (i), (ii) and (iii) 
m=4kg 
26. 4 
и ША 
2 2 
_ Energy 
Time 
27. 40 
Sol. Неге 3 maxima is shifted by 3 x 10 m. It indicates fringe width increases by 1 x 10 m. 
D +0. D 
Hence p= 05) 3 +1х10* 
а а 
| 2x10? x1x10^ 
or ЗЭ раа“ ог ЛЕ" T -4х107/ m= 40 nm 
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28. 30 
h 1237 
іс dide tu) 5 A? -1.2375 Ас m 
' eV 10x10 
Ac, = 0.61875 A^ ... (2) 
1 1 
l -(2-1У т-у” ... (3) 
Vx, 1 4 
It is given 
3 х (Aka — 1.2375) = Aka — 0.61875 
5 Aka = 1.54338 A? „. (4) 
Putting this value in (3) 
2-1-29 
7-30 
29. 6 
Sol. As source (horn of bus) is approaching stationary wall (say, listener), therefore, apparent 
frequency striking the wall is 
у= 0" 24) 
U—U, 
Sound of this frequency will be reflected by the wall (now, source). The passenger is the listener 
аг 1 
moving towards source. Therefore, frequency heard by the listener v''= 2 20А 
о 
using (1) 
qul DE Qc (ә--о/)у 
о v-o, о О, 
+ 2 
(83304 5) х 200 335 x 200 
330—5 325 
у"- 206Hz 
Beat frequency = (v''—v) 
= 206 — 200 = 6 Hz 
30. 3 


Sol. Total heat product = Tov 


1 
= —(2uF)(5) 
5 (2uF)(5) 
= 25 wd 
Now, this should distribute in inverse ratio of resistors, as they are in parallel. 
uas В 
Н 5 
Or H -( S | (Total heat) 
3" \R+5 
or 10= | > Jes) 
R+5 


Solving this equation, we get 


s 
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Chemistry PART- B 
SECTION - A 
31. C 
Sol. Intensity of incident radiations depends on no. of photons in the incident light and simultaneously 


no. of photoelectrons increases and photoelectric current increases 


32. A 
Sol. In all the three options groups are arranged at ortho position. So after that the value of dipole 
moment will depend on the electro negativity difference. 


33. C 
Sol. For helium is a very light gas for which attraction is ignored and do not have vanderwall constant 
'a' in the equation of compressibility factor and for helium Z » 1. 


34. A 

Sol. Na,CO, ——^NaHCO, x 
NaHCO, ——H;CO, x 
NaHCO, ——>H,CO, y 
With phenolphthalein as indication 10 mL x 1N x 2 
2 mill g. equation = x 
with methyl orange as indicator 
10mL x 0.2N х 4 milli gram equation = x + y 
y =2 mili gram eq. 

2millgram eq. -01N 

20mL 
N = nf x molarity М = 0:05 M 


Normality = 


35. D 
Sol. For first order reaction, t = 2.303 og а о, 2.308 og 18 = x3 
а-х k 100 -99.9 k 
"E = log 2229 1092 = 255 х 0.301 tog 9150 = 10 approx. 
36. С 
Sol. The cations will be liberated in the sequence of decreasing reduction potentials. Cations having 


E°value < —0.83 (reduction potential of water) will not be liberated from aqueous solutions 


37. C 
Sol. lodine is a bulky group due to ortho effect mesomeric effect stops at ortho position & hence a and 
b will be longer than C bond 


38. B 
Sol. 


DNN + 
O—H " 
i OH 
More stable carbocation forms at this position 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


42. 


Sol. 


43 


Sol. 


44 


Sol. 


45 


Sol. 


46 


Sol. 


B 
Benzilic acid involves transformation of a—diketones to a—-hydroxyl acid by means of ОН" 


C 
COs, in CO» carbon is already in it’s maximum oxidation state and cannot be oxidised further. 
While N, Cl, S are not in their maximum oxidation state. 


D 
%2 
o^ `o 
air N] 129 no 5-5 bonds 
авг 
B 


[Co(NH3)2Cl4] = cis and trans isomerism 
AuClBr> square planar cis and trans isomersim 
[Co(NO;] [NH;]** = No isomerism 


C 
VBT is based on measurement of magnetic moment measurement. Based on that structure is 
being predicted. 


B 

Fehlings solution can separate reducing and non-reducing sugars. 
Glucose — Reducing sugar 

Sucrose — non-reducing sugar. 


B 
Poisoned palladius catalyst reduces Alkyne to cis-Alkene. 
Me Ме H 
Me 
H = 
Н 
H H 
Optically inactive product 
D 
(Оно, 
ii) Heat 
(ii) e. 
Н:С М(СН-) 
3/2 
H3C МСН); » | 
Wb: | 
Aoc 


Less stable alkene is the major product 
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47 


Sol : 


48. 


Sol. 


49 


Sol : 


50 


Sol А 


51 


Sol А 


52 


Sol : 
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Aromatic Anti-aromatic Aromatic 
Anti-aromatic is the least stable 


A 
Partial pressure of О» = 2, 2660 тт 


Thus 1 L of О is present at 0°C and 760 mm 


23 
So no. of О» molecules = LM 
22.4 
PV = nRT 
No. of moles of O; = Tem a x 273k = | 
0.0821 'atm 22.4 
С 


They һауе different bond connectivity. Hence constitutional isomers. 


C 

Zone refining is based on the principal that impurities are more soluble in molten state than solid 
state. 

Hence molten zone contains more impurities than the original metal. 


SECTION - B 
25 
AB, === AB(g) + B(g) 
500 - - 
500-х x x 


Require = 600 torr = 500 — x + x + x, x = 100 torr 
kK- Pas ‘Pa _ 100x100 _ 25 torr 
Ж” 400 


3 


О 
Wes | 
* Ы Three Products 
== == 7 
Н 2 Ó 
| О 
О 
НзС СНз 
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53. 6470 
So.  HSO, == H + HSO, 


2.8332 = 0.01 

Z = 0.0025 
Y = 0.0064705 = x 
2. 6470.546 


54. 2 
Sol. а, orbital has no mola plane. 


Fe(CO)s = dsp? = dz? 

MnO, = d'sw = dy , dyz, фо 
Co(C,0,), -sp'd^ 4,, and d, 
МС; (Pha) = dsp" = 4, ., 

РІСІ? = dsp* -4, „ 


Ni(CN), = dps? =d, , 


‚у 
Ni(CN)," =sp° 
55. 2 
Sol. НС CH3 CH 
PN Зу 
Cl ссн: } 25. 
CH, H,C Cl 
2 products 
56. 5 


So. Ғе, (CO), -3-2г60, +yCO, 


Fe, (CO) Е 

y (4 
0.0026 mole 
1-50 L at 25°C, P = 44.9 mm Hg 
PV = nRT 


+ 22 —>5Fe,0, +y CO, 
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=< x1.50L = пх 0.0821 x 298 
= n= 0.036 mole 
0.142 = 56 x + 0.0036 x 28 
X= oes 0.00073 
56 
У-49-5 
Х 
57. 182 
Sol. Fcc like structure has edge length 


2r, + 2r. = 520 ppm 

From radius ration 

I ATA 

r 

2 (0.414 r ) + 2r = 520 pm 
2.85 г = 520 

r = 182 pm 


58. 84 
Sol. Given wt. of complex = 3.2 gm 
Molecular wt. of complex = 4 M + 48 + 264 
=4M+528 +216 
1 
саг 
Molar mass of oxalic acid is C—OH is 90 gm 
О 
3.29 10 


4М-528 90 
М = 84 g/ mol 


59. 2 
So. Rate = [4.7х10° |В-х|ОН | 0.2410 *[RX] 
М--“-“------- 


1 4 
5,2 5,1 


4.7 x10? [RX]x10?M 
0.24x10° [RX] +4.7x10° [RX] 
on solving answer = 2 


% of SN? = x100 
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60. 8 
So.  [Pt(gly), Cl, | = | Pt(AB), Cl, | 
СІ СІ СІ 
СІ | А Cl | A Cl | B 
^M ) b | “Че 
Noc ML © A 
complete cis 


: "— optically actice = 2 
optically active = 2 ерау sve = 2 


Cl 
B A 
ox 
Ls 


optically inactice % Cis — [co (еп): СІ] is optically active isomers = 2 while trans — [Co(en)Cl;] is 
optically inactive 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


13 AITS-CRT-II-PCM(Sol.)-JEE(Main)/2023 


Mathematics PART- C 


SECTION- A 


61. D 
4 |2x3+(-1)x6+2x(-2) | 


Sol. sin 
КЕТЕ 40" 5/8? NE. 
62. C 
Sol. oy = cos ! x*x? 
dx 
= - cos x? 
2n 1 T 
703 27 4 
63. A 
Sol. f(x) = cosx for 0 xx < 7/4 
= sinx for л/4<х<л/2 
т/4 
Required = 2 [cosxdx - 2sinx ТШ 
0 
= V2 sq. units. 
64. D 
Sol. (1—х°)(1+°С,х+ °С» X? + °Сз х°............ Сы?) 


Coefficient of x’ = °С; — °С» = — 48 


65. C 
Sol. The chord of contact of tangents from (a, В) is 
озу 50-ы ^. (1) 
Also, (о, В) lies on 2x +у = 4, so that 20 + В = 4 
>% 44 -1 
2 4 


Hence, (1) passes through E 1 ; 


66. C 
Sol. Equation of line is (2x + Зу + 4) + à (6x – Зу + 12) 20  ...(1) 
(1) is normal to circle, therefore (1) passes through (2, 0) 


-1 
= А = E and required equation is y = 0. 


67. A 
x =-y? — sin2x = y? +2ух ЧУ =—sin2x 
х 


Sol. => гу oY 
dx 
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=o by gx (05 х — ху? = cos^x«c 
68. D 
a" + а“) (е - a*f 1 
so. || 09 b- 1 
(c +07} (с: p 1 
Operating C, > C, — C2 
4a'a * (а -а” 1 1 (> - a*f 1 
4bb? -of 1-41 -of 1] =0. 
4c^c * (с: == | 1 1 (с i 1 
69. C 
Sol. жанан EIL э =! x= e 
1/42 
x4 |1.dx Ға “ры 
MA ч 
70. C 
Sol. [ax 
(1+ In x) 
Let Inx 2t — dx - е‘ dt 
| їе! Кк М 
Ла, - 
Е 
EP |. 


ТЬ 1 
Шад 
- 24 с since fe (EC) + РО = еЧ(х)-с 


е x 
= +C= +C 
1-10х 1+Inx 


71. А 
Sol. f(x) = 1091,210941093[( х-4)2] = loga( logal x —4)°]) > 0 = logal (Х-4) |» 1 
=> [ (x 4)? ]>4=> (x-4)?- 42 02 (x2) (x -6) 20 
>xe(-0,2]U[6, ә). 
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72. 


Sol. 


73 


Sol А 


74 


Sol. 


75 


Sol. 
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A 
E ш Q 
A n 
jek БН (/2PQ 1 
AP AP 2n 5 
а-(0-0)-0 
PER tan(0 + о) tano 
1+ tan(0+ a.)tano p^ 
1 1 А Жу P 
24 ЕЕ” __П 
2 
qud. t 220843 
n 2n 
C 


Normal to hyperbola will be 
ax соѕ0 + by coto = а? + b? 
If this is same as Ix + my + n = 0, comparing the coefficients, 


acos0 со!0 а? +0? 


І m > =n 
an —bn 


seco = — , tan0 = 
Ila? +62) mla? +b? 


sec’6 — tan?0 = 1 


Any point on the parabola is (x , xu 7х + 2) 
Its distance from the line y = 3x —3 is given by 
2 2 
= - 4 
кш ч ESP 4555 tag x2 nx 45> O for allx c R) 
49 +1 410 
P 
p =0—x- 2 


dx 
The required point = (-2, -8). 


x? +4х+5 


410 


Р 


А 
ҒА - 4, ЕВ-5 А 


1 
We know that — = — + — 
a 


20 80 
= —— 4а = —. 
9 9 


>a 
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76. 


Sol. 


77. 


Sol. 


78 


Sol. 


79. 


Sol. 


80 


Sol - 


D 


n -Ц 1 1 | 
4п4 +1 41202-20-1 2п°+2п+1 


koon 1 1 1 
Hence У т = — |1 5 = — ask o 
с44п* +1 4 2k^ +2к +1 4 


С 
1 
5-5,«--- 
300 
[e 
23 ЗЕ 22 2i 2 1 
NE E 3002 3" | 300 
3 3 
| pe Ta => 3"> 450 


-.least value of n = 6 


B 
Let f(x) = x? – Зх «a 
f'(x) = 3x? -3. 


For three distinct real roots (i) f'(x) = 0 should have two distinct real roots о and p 
and (ii) Қо) f(B) « 0 

Неге a = 1, В = -1. 

Now Қо) f(B) < 0 

=> (1- 3 +a) (-1+3+a)<0 = (a-2) (a+ 2) «0 

—-2«a«2. 


C 


уз 
S^. 


r 
The line y = /3х can be written as x = 2 y 


If this line cuts the given curve, then 
4 3 2 

r Р ee Va Om 

16 8 4 2 2 

Therefore OA. OB.OC.OD = || |гә| ral |ra| = | r2 ra r4| = 96 


C 
Plane passing through (2, 2, 1) is a(x —2) + b(y- 2) + cz- 1) = 0 
It passes through (9, 3, 6) 
=>7a+b+5c=0 2. (1) 
Itis | to 2x + бу + 62-120 
= 2a+6b+6c=0 wee (2) 
ы 23. ре 
-24 -32 40 

a b c 
LUNES РІ. 

3 4 -5 
— The required plane is 

3(x — 2) + 4(y – 2) -5(z-1) =0 

=> 3x+4y—5z-9=0. 
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81. 


Sol. 


82. 
Sol. 


83. 
Sol. 


84. 
Sol. 


17 
SECTION 

9 

10 2 3 

1 -2 2 

3 38: ыр 
5.О- „1090 

48^ + 8° +4? 12 

0 


Let f(x) = x? + 2x? + 5x + 2 cosx 
=> f'(x) = 3x? + 4x + 5 – 2 sinx 


2 
-3х+2) i1 suns 
3 3 


Now 11-2ыпх>0 Ух (as -1 < sinx < 1) 


> Р(х) > 0 Y x > f(x) is an increasing function. 
Now ҚО) 22 
= f(x) = 0 has no solution in [0, 2л]. 


5 
Тә = "C; ab™! = 135 
T; = "Ca b”? = 30 
T, = Саа = 10/3 
Dividing (1) by (2) 


"Cab" 185 
Boa b t 30 


Dividing (2) by (3) 
n(n — 1) 
2 В. 
dp UM a 
3.2 


9 


2-3-2) 


Eliminating a and b from (5) апа (6) 
=> eS 


4 
k = |z- z4? + | z- 202 = | 21 Zol” 


AITS-CRT-II-PCM(Sol.)-JEE(Main)/2023 


->К-4 
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85. 


Sol. 


86 


Sol : 


87. 


Sol. 


88 


Sol. 


89. 


Sol. 


90. 


Sol. 


8 
2 2 
р 27 =1> а= 2, b= J3 and е- 2 
2а 4 
5 f dist = Sie == 
um of distances Ж 172 
120 
00) -9x-1«t)-9x-090) — . 
= g(x - 2) [g( =... = [9(1)1 = 3 


4 
> > 3*=3'+3° + 3° + 3* = 120 


x=1 


0 


lim 10) + 2 5 53 —log(f 2 


= lim log(e"”))+ log —© 


al (x) =| al (x) —1 
= lim log 202 lim ———— | =1 
x0 | f(x) х0 f(x) 


2 lim f(x) = 0 = (0) -0 (as f(x) is a continuous function) . 
x 


2100 

First, 6 distinct digits can be selected in '°Cs ways. Now the position of smallest digit in them is 
fixed i.e. position 4. Of the remaining 5 digits, two digits can be selected in °C» ways. These two 
digits can be placed to the right of 4" position in one way only. The remaining three digits to the 
left of 4" position are in the required order automatically. 

So n(S) = '°Св x °С» = 210 х 10 = 2100. 


20 
| 72 

Required number of ways = DE - l = 20 

38! 6x6 
2 
a b 

d = ad - bc = 0 = whether ad = 1, bc = 1 or ad=- 1, ос = – 1 

с 


which occur in eight ways. Total number of 2 x 2 determinants from 1-1, 1} is 16. Thus required 


8 1 
robability is — = —. 
П.--.... 
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ALL INDIA TEST SERIES 
JEE (Advanced)-2023 


OPEN TEST - | 
PAPER -1 
TEST DATE: 05-02-2023 


Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 


Section - A (01-06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - A (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) M atching List Type Questions. 
Each question has FOUR statements in List-I entries (I), (Il), (ШІ) and (IV) and FIVE statements in List-Il 
entries (P), (Q), (R), (S) and (T). The codes for lists have choices (A), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - B (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to.each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full M arks : 4 If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial M arks H If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks  : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : 13 If ONLY the correct numerical value is entered at the designated place; 

Zero Marks ; 0 In all other cases. 
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Physics PART -I 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. 


Two infinite long thin wire have linear charge density — and +A. They are parallel to z-axis 
passing through x-axis at point x = —a and x = +a respectively. The equipotential surface having 


potential ANE 
4789 
(A) a sphere (B) A cylinder 
(C) having radius of J/2a (D) having radius 2-/2а 


In the shown figure a solid hemisphere of radius R and a cone of 

radius height H is welded. The object formed is placed on rough 

horizontal surface. Density of material is same for hemisphere 

and cone. If it is slightly displaced from its equilibrium position. єг» 
The correct statements are/is v 
(A) It will oscillate if H = R 

(B) It will have finite time period of H = 2R 

(C) It will have finite time period if H < RV3 

( 


D) It will not oscillate if H = RV2 


A tuning fork of frequency 1000 Hz is sounded over Resonance C 
tube as shown in the figure. Speed of sound is v = 320 m/s and 

area of cross-section of tube is 200 cm? at the level of 100 cm a 

water outlet is attached. The water outlet has.area of cross- А = 100ст 
section a = 1 ст? water outlet is opened at time t = 0. Neglect the 
end effect of resonance tube. 


(A) First resonance will occur when water level goes down by 8 cm from open end of tube. 
(B) First resonance will occur when water level is 16 cm below open end of tube 

(C) The time after which resonance occurs first time is nearly half minutes. 
(D) The time between first two resonances is nearly 3 minutes. 


Three conducting sheets 1, 2 and 3 are placed parallel to each 
other such that separation between them is negligible. Sheet-1 and 
sheet-3. are given charges +Q апа +30 respectively. Cell of emf 1 


A 
V is to be connected between sheet 1 and 3. (Take A 30 mF 


and О = 3 mC) where A is area of sheets. First switch 5, is closed 
and then switch S» is closed. 

(A) When switch S, is closed charge flow through S; is zero. 

(B) When switch 5, is closed charge flow through 5, is 12 mC. 

(C) When S» is closed charge flown through S» is 2 mC. 

(D) When Sz is closed charge flown through 5, is 15 mC. 
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5. In figure shown rod A of mass 2m and length 2¢ is kept on a ші 

horizontal frictional surface апа hinged at point O such that it 
can rotate about vertical axis passing through O. Another tv. 
identical rod B moving with a constant velocity vo collides with 


rod A at its end and stickes to it (both rods are perpendicular to 
each other) 


І Р ЖОС 
(A) angular velocity of system just after collision is 


(B) Velocity of centre of mass at system just after collision is 


2 
ov,,/— 
0\5 


(С) Centre of mass of system is at а distance of E from O. 


TET PEE 
(D) Kinetic energy of system just after collision is ——— 


6. A particle of mass m, charge q is given horizontal 
velocity vo at the rim of smooth, fixed hemispherical 
shell. The particle moves down and always. is in 
contact with the inner surface of shell uniform electric 
field Ес and magnetic field Bo is present in vertical 
direction. The correct statements are. 

(A) The particle moves down and then it starts 
moving upwards. 

(B) Conservation of energy can be applied. 

(C) Angular momentum of the particle along the 
vertical axis passing through centre of shall. is 
conserved 

(D) Due to presence of torque. Angular momentum is 
not conserved 


Section - A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
14814 entries (I), (Il), (II) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


7. In 14511 liquid of uniform density is filled in container and in the 1151-1| gauge pressure at point М is 
given 


List I List -ll 


(l) | Wide container of height H (P) | рон 
and a pipe of length H is 
shown in the figure. The end 
of the pipe is closed 
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(1) | Wide container of height Н is 
connected with a pipe of small 
area of cross section. Liquid is 
allowed to flow out from pipe. 
Assume Bernoulli's theorem is 
valid 


(IM) | ABCD is U shape tube in 
which liquid is filled fully and 
end B is closed with help of 
cap, while end A is open. It is 
rotated about AC with angular 


speed o - 3 . Point N is at 


(R) | =pgH 


mid point of horizontal part of 
the tube. 


(IV) | A thin pipe of height H, 
connected with a wide vessel 
of height H filled with liquid is 
released from rest on smooth 
inclined plane. Point N is at 
the edge point of bottom of 
vessel. 


4 pgH 


Which one of the following options is correct ? 
(A) І->О, II P, Ill >S, IVO T 
(B) |I — T, Il >R, 1-9, IV Р 
(C) |1— Q,.II 2 P, Ill — S, IV В 
(D) | — T, 1-» Q, Ilo P, IV А 


8. In List-I motion of a particle is shown and in List-ll relative speed between object and its image is 
given. 


List | List -Il 


( | Object is moving towards (P) | 10 m/s 
water with velocity 3 m/s. 
Refractive index of water is 
4/3 


(II) | Object O is moving towards 
concave mirror focal length 10 
cm with velocity u= 9 m/s 


(Q) | 1 m/s 
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(Ш) | Object is moving towards 
plane mirror with velocity u = 2 
m/s and mirror is also moving 
with velocity 3 m/s as shown 
in the figure. 


(В) |0 


(ІМ) | Observer О is moving toward 
lens with speed 1 m/s, which 
is at 15 m away from it. The 
separation between lens (f = 
20 m) and mirror (f = 35 m) is 
10 m. 


(S) |8 m/s 


(Т) | 15m 


Which one of the following options is correct ? 
(A) 1-»0, IIS P, ШО, IVO S 
(B) 1 — Q, II S P, Ill — S, IV В 
(C) | P, II >Q, Ilo S, IV T 
(D) I P, II S, 11 — T, IV В 


In List-l, difference thermodynamics process аге given and in List-ll magnitude of possible heat 
exchange between system and surrounding are given due the process. 


List | List -Il 


(1) |2 mole monoatomic Тік) (Р) |1850, 
ideal gas is taken 
through process A > B 
which is shown in 
temperature (T) and 
entropy(s) diagram 


(П) | 2 mole ideal P(N/m^) 
monoatomic gas is 
taken through process 
А В C as shown in 
P-V diagram 


(Q) |8314.) 


100 


(Ш) | Two mole monoatomic 
ideal gas is taken 
through the process 
А-В as shown in the 
T-V diagram 


(R) | 333J 
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10. 


6 


(IV) 


One mole monoatomic 
ideal gas is taken 
through the process 
ABC as shown in the 
figure, with the help of 
internal energy U and 
pressure P of the gas 


400J 


700J 


> Т, II P, IIl А, М-0 


> T, П В, Ill 5 P, IV 5 Q 


с 
| 
| 
| 
| 


> T, II P, Ill —. Q, VOR 
>Q, II Р, ШӘ, IVO S 


h one of the following options is correct ? 


In 14614 a body is given which can oscillate if slightly disturbed from its equilibrium position. In 


List-Il time period of oscillation is given. 


List -l 


List -Il 


0) 


A thin hemispherical shell of 
radius R is supported on the 
end of thin fixed vertical rod 


(P) 


2n 26R 
15g 


(1) 


A thin semicircular ring of 
radius R is hanging from point 
O which is accelerating in 
horizontal direction with some 
acceleration. so that the line 
joining two ends of the 
semicircular ring is vertical. 


(1) 


Solid hemisphere of radius R 
is placed on rough sufficiently 
rough horizontal surface to 
support rolling. 


CLIP IIL LLL LLL LS 


дп 


(IV) 


A solid sphere of radius R is 
placed in side a fixed concave 
surface of radius г = 6R 
friction is large between 
sphere and concave surface 
to support rolling. 


2x |— 


Which one of the following options is correct ? 


A) | 


( 

(B) ! 
(C) | 
(D) ! 


> T, Il 5 Q, III В, IV P 
> 5, II >P, III В, IV 5 Q 


> 5, ПЭ В, ШТ, IV 5 P 
> 5, II В, ШР, MoT 
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Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. A circular metal disc has some moment of inertia 
about it tangent passing in its plane as shown in 
figure-A. Now half of the disc is folded over the 
other half as shown in the figure. B. Find the 
fractional change in moment of inertia about the 
same axis rotation (use value of x = 3.14) 


Fig-A 


12. In year 2050 humans on earth as mastered in fusion reactor technology and due 
to atomic war possibility some of the people with all genetic material go on space 
journey for safer planet. Total mass of rocket system is 300000 kg thrust force is 
provided by radiation coming out of rocket system. Find the minimum rate of fuel 
consumption (in kg/s) so that rocket system can leave the earth. (Assume all 
radiation is coming out of nozzle of the rocket and it is in the form of parallel 
beam) 


13. A thin rod of mass m = 1kg length / = 20 cm is hanging from a high 


point. The point of suspension is capable of bearing only 10 N force. 

A particle of mass т’ = 1 kg is thrown from ground with velocity Vo = 

20 m/s at angle 0 = 45? from horizontal. It collides with rod at its de 
lowest point and sticks to it. The collision takes place when particle 2 

was moving horizontally. Find the number of rotation completed by 6" 
rod before it falls on the ground. (Take value of g = 10 m/s? and x = 

3.14) 


14. A bar АВ of mass m = 10 kg and length ¢ = 10m is glued with а 


massless rod of length L = 20 m. The rod is free to rotate in 
vertical plane about horizontal axis passing at end O. An insect of 
mass m = 0.02 kg lands smoothly on the bar at end A and runs 
towards end B such that the rod remains vertical. Find the time 
taken by insect to reach at end B in seconds. 


15. Consider the nuclear reaction, in which a particle collides 
with stationary nitrogen nucleus 
a^ +N! > OU +P! ka 
in which incoming a-particle has kinetic energy ka = 4.0 ө- О 
MeV and outgoing proton going at angle 60° from © N 
incoming direction of a-particle has kinetic energy kp = 
2.09 MeV. The Q value of the reaction in MeV is 
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16. 


17. 


18. 


The figure shows a massless rod having current carrying coil 
of cross section area 107 т^, current I= 4A and 20 turns. А 
spring of force constant k = 100 N/m is connected to rod at 2.5 
m from point O. The other end of spring is connected to 
ground. Initially the spring is in relaxed state. At the end of rod 
a block of mass 4 kg is attached. When magnetic field of 5T is 
switched on. The spring is extended. Find extension in the 
spring in steady state in meter (for small angle 5110 ~ Ө). 


A block with horizontal nail has total mass 5 kg, can move on 
smooth horizontal surface. A small sphere B of mass 4 kg is 
hanging from the nail with the help of thin, mass less string of 


length / = 2.5 m. A small particle of mass m = 1kg. moving 
horizontal with velocity vo, hits the block B and get stuck with it. 
The minimum value of vo (in m/s) such that block B can complete 


circular motion about nail in vertical plane is Nx10?m/s Тһе 
value of N is 


A pendulum of mass m connected with string of length ¢ = 204/3 


cm. It is suspended above the centre of a sphere of radius 20 cm 
and mass m, at a distance 40 cm above centre of sphere. After 
collision pendulum stops. All surfaces are smooth. The 
coefficient of restitution is 
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Chemistry PART - II 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


19. Consider the following reaction: 
Нас 


„СНз 


Conc. HSO, гү! 
опс 2 4 Х 
НО 
H3C 
3 CH3 
The structure of the product can be: 
(A) 
(B) 
(С) 
(D) 
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20. 


21. 


22. 


23. 


Which of the following reaction(s) can take place? 
(A) CH,Br + 21-9 Lie, +LiBr 

(В) MgCl, +LiC,H, cies C,H;MgCl + LiCl 

(С) С,Н,Ц--С,Н, EP CR + CoH, 


(D) LiN +2H, - 229 , LiNH, +2LiH 


What happens when beryllium oxide is added to baryta water solution? 

(A) BeO is insoluble in baryta water. 

(B) BeO dissolves in baryta water. 

(C) Basic character of the solution increases as the concentration of basic substance increases. 
(D) pH of the solution decreases. 


Which of the following compound(s) lose(s) CO» just on heating? 
) 


(A) COOH 
cr 

(B) СООН 

(C) COOH 


COOH 9 


Which of the following statement(s) is/are correct? 


(A) Eight Cs* ions occupy. the second nearest neighbour locations of a Cs* ion in CsCl crystal. 
(B) Each sphere is surrounded by six voids in two dimensional hexagonal close packed layers. 


о о 
(C) If the radius of cation and the anion аге 0.3 А and 0.4 А respectively, then coordination 
number of the cation of crystal is 6. 
(D) In AgCI, the silver ion is displaced from its lattice positions to an interstitial positions, such a 
defect is called Frankel defect. 
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Which of the following is/are correct matched structure and IUPAC name? 
(A) O 


gm 
СІ : 2-Carboxyethyl benzoyl chloride 
O 
(B) O 
О 
Cl : Ethyl-2-(chloro-carbonyl) benzoate 
O 


(С) ж 
Br : 5-Bromo-3-(bromomethyl) pent-1-ene 
Br 
(D) ж 
Br : 1, 4-dibromo-3-ethyl butane 
Br 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Туре Questions. Each question has FOUR statements іп 
List-l entries (I), (Il), (11) and (IV) and FIVE statements іп List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. 


Match the compounds іп List-! with their characteristics in 151-1! and choose the answer from the 
codes given below: 


List -1 List - 11 
(1) (Р) | Reacts with Lindlar’s catalyst 
СЭ ~ @, (H, / Pd - BaSO,). 
(M) OH (Q) | Trans alkene will form, when reacts 
with Na / liq. NH, . 
C—C—H 
(1) (R) | Produces hydrogen gas by means of 
т sodium suspended in n-hexane. 
(IV) CH OH (S) | Degree of unsaturation is greater than 
3 two. 
Нас 
HC==C 
> 
О 
(Т) | Gives a white precipitate on reaction 
with | Ag (NH; ), | МО... 
(A) 1-Р, Q, $; 11Р, Q, S, Т,11-9Р,5, T; IVOQ, R, S, T 
(В) ІР, Q, $; 1-Р, В, S, T; 1-Р, Q, S; IVO PR, S, T 
(C) 1-Р, Q, S, T; IIGQ,R, S, Т; 1-Р, Q, S; М-9О, S, T 
(D) І--Р,О, S; 11Р, R, S, T; 119, R, S;IVOP,R, S, T 
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26. Match the compounds given in 1151-| with their corresponding characteristics in 1151-1| and choose 
the correct option from the codes given below: 
List -| List - Il 
| Р) | Lewis acid 


) AICI, ( 
I) | BCI, (Q) | Forms acidic solution in water 
Il) | B;Hg (В) | Sublimes on heating 
( 
( 


IV) | Alum 5) | Swells on heating 
Т) | Empty orbital is involved in hybridisation 


© 


—P, Q; IIGP, Q; 11-Р, Q, T; IV-Q, S 

Р, Q, R; 1-Р, Q, T; IIGP, Q, T; IV-Q, 5, T 
—Q,R, T; IIGP, Q, T; 1-Р, Q; IV Q, S 

—P, Q, R; 1-Р, Q; IIIGP, Q, T; IV2Q, S 


27. Consider the following galvanic cell at 25?C. 


Pt(s)/H, (g)|| БРО, + МарРоО, | 


| CH,COOH | H, (g)/Pt(s) 
(1bar) (100 mL, 0.2 М) (100 mL, 0.1M) ( 


100 mL,0.1M) (tbar) 


For H;PO,:K, 107, Ką 21075, K 


For CHCOOH :K, = 1x10? at 25°C 


Now, some electrolyte is added in one of the compartment of the given cell in List-l and 
corresponding cell potential is given in List — ІІ. Choose the correct option(s) from the codes given 


Я =107'2 at 25°C 


а 


below: 
[Take UI = 0.06 V, log2 = 0.3] 
List -1 List - Il 
(I) | If no electrolyte is added in either of the | (P) | Ес, = 0.06 V 
compartment of cell, then 
(M) | If 100 mL, 0.1 M NaOH solution is added | (Q) | Е, = 0.282 V 
in the anode compartment of the original 
cell, then 
(ІП) | If 50 mL, 0.1 M NaOH solution is added | (R) | Е, 20.18 V 
in the cathode compartment of original 
cell, then 
(IV) | If 100 mL, 0.1 M HCI solution is added in | (S) | Е, = 0.078 V 
the anode compartment of original cell, 
then 
(T) | Ej, decreases after addition with 
respect to its initial value. 


(A) IR; IQ; ЭР, T; IV5S 

(B) IQ; IIR, T; IP; IV5S, T 
(C) IR; II3Q; 11Р, T; IVS, T 
(D) I3P; 110, T; IIR, T; IV2S 
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28. Match the reactions given 1151-1 with their corresponding characteristics in 1151-1! and select the 
correct option from the codes given below: 
List -1 List - Il 
(1) Вг (Р) | Major product is formed via E1cb 
mechanism 
+ C,H;ONa—*> 
(1) 5 (О) | Major product is formed via Е, or Е, 
Ома + CH; í mechanism 
(Ш) О Вг (А) | Reaction proceeds with the formation 
pu + KOH(alc.) “> of transition state 
IV T S) | Carbanion is formed as intermediate 
A N(CH3)3 a) 
JAk + KOH(alc.) > 
(T) | Major product is formed via 5,2 
mechanism 


Q, В; IR, T; 1-Р, S; V-Q,S 
>Q, R; IIR, Т; III P, S; IV P,S 

R, T; II2Q, T; Ш-Р, T; IVP, S 

Q, В; IR, Т; 1-Р, S; IV Q, R 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. Consider the following statements: 
(i) There are a maximum of 5 plane of symmetry in a molecule of SF, . 


ii) Paracetamol gives positive FeCl, test. 


( 
(iii) Asprin is used as an antipyretic as well.as analgesic. 
(iv) About 60% of the solar energy reaching the earth is absorbed by earth surface, which 
increases its temperature. 
v) Methane is one of the gas responsible for global warming. 
i SO, and NO, are major contributors of acid rain. 
| 


) 

| Clean water would have biochemical oxygen demand (BOD) value less than 5 ppm. 

viii). Water sample. having nitrate content of 40 ppm is good for drinking purpose. 
) Azurite is a mineral of copper metal. 

Of the above statements, the ratio of number of correct statements to the number of incorrect 

statements is: 
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30. 


31. 


32. 


33. 


34. 


Helium is contained at 30.2°C in the system as shown in the figure. 


Figure 


The leveling bulb (L) can be raised so as to fill the lower bulb with mercury and force the gas into 
the upper part of the device. The volume of bulb ‘A’ to the mark ‘a’ is 100.5 cm? and volume of 
bulb ‘B’ between the marks ‘a’ and ‘b’ is 110 ст. The pressure exerted by helium is measured by 
the difference between the mercury levels in the device and in evacuated arm of the manometer. 
When mercury level is at ‘b’, the pressure is 20.14 mm Hg. If the mass of helium in the container 


be хх107 g (scientific notation) (R = 0.082 L atm mol’ к”) , then the value of ‘x’ іѕ...... 


Two moles of an ideal gas at 1 bar and 298 K are compressed at constant temperature by use of 
constant pressure of 5 bar. If the compression is driven by a 100 kg mass, how far (in ‘metres’) 


will it fall in the earth's gravitational field? (g= 10 m/s’). 


The iodine content of a solution was determined by titration with cerium (IV) sulphate in the 
presence of НСІ, in which Г is converted to ICI. 200 mL sample of the solution required 15 mL 
of 0.05 М Ce“ solution, calculate the iodine concentration in original solution in g/L? 


Ratio of the total number of isomers of Benzene hexachloride to that of K | Co(NH, ), (F), (Cl), | 
is: 
Consider the following reactions 


P Sio Но —> (X)+ (Y) 
(Containing sulphur) 


РСІБ (2) 
Let, the sum of all atoms in one molecule each of ‘X’ and ‘Y’ be x, and total number of atoms in а 


molecule (Z) = y, then calculate the value of x 
y 


а жеке-жеке. M M e ia M 
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15 AITS-OT-I (Paper-1)-PCM-JEE(Advanced)/2023 


Let, the maximum number of electrons present in palladium atom (Z = 46) satisfying the condition 
£ 4 m, > 0 be х and the total number of plane of symmetry in бәр, orbital be ‘y’, then the value 


of X will be...... 
y 


Ratio of the total number of triangular faces to that of octagonal faces in a truncated solid cube is 
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Mathematics PART - III 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


37. Which of the following is/are CORRECT statement(s)? 
(A) The number of ways of arranging 5 boys and 5 girls in a queue if infront of each girl number 


of girls are more than or equal to the number of boys is k, then с? is 42 


n n Z 
(B) Let Z4, Zo, ..... Zn be complex number such that |zi| = [22| = ..... = |Z,| and isl 2| =0 if 


and only if У 2, =0 
k=1 


(C) The number of ways of arranging 5 boys and 5 girls in a queue if infront of each girl number 


of girls are more than or equal to the number of boys is k, then is 45 
(D) Let a, b, c, x, y, z > 0 and ax + by + cz < d; then maximum value of xyz (d — ax – by — cz) is 
а“ 
4^abc 
38. Let S, = 21 where ің = 1 andt,20,neN. If S, = 1 22 , then 
r=1 n 


(Where [.] represents greatest integer function) 


(A) Si - 10 (8) lim(S,t,) = 5 
100 1 
(C) PE (D) lim(S,t,) - 1 
п ” noo 
10 10 
39. Yu Gf is equal to 
r=0 6,0. 
(А) 1 ус 2 E C (B) 1 yc , 20-16 
" С» d “Co г-0 a "Ол ; "Cio r=0 3 
31 ^c 
o AUF ao Бу сабы ы. 
| 20. PC io | | Са қ "Cao 
2 2т 2 
a Ш 23 “2 аө”) then which of the following is/are CORRECT? 
Mo + Х 
(A) f(x) is discontinuous at two E 
(B) There exists о such that f(a) = 
(C) The equation f(x) = 0 has 12. one root in (1, со) 
(D) Minimum value of f(x) is equal to (—sin 1) 
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Let F(x) be a six degree polynomial with leading coefficient k. If y = F(x) touches, f(x) = x + a at x 
= 1, 2, and 3, then which of the following is/are CORRECT? 


(A) If j(F60- t69)dx = 5 ,thenk- 2 (B) F(x) —f(x) is divisible by (x — 1)?(x — 2)? 
(C) If Гео -10х))0х = = ,thenk = 1 (D) F(x) — f(x) is divisible by (x — 2)(х – 3)? 


1 


Consider the 3 planes r.n,-a, r.n,-b and r.n,-c where abc = 0, then which of the 
following is/are CORRECT? 
(A) If the above 3 planes have common line of intersection, then 
a(n, xn, )+b(n, xri) « c(n, xn, ) 20 
(B) If the above 3 planes have a common line of intersection, then 
a(n, xn,)+b(n, xni) c(n, xri, ) #0 
(C) If [n, п, п, ] #0, then the above 3 planes will intersect at a point 
(D) If ñ, п,, ñ, are non coplanar vectors, then the above З planes will intersect at point with 


position vector - [c (ri; x ri; ) - a(ri; x n, ) « b(A, xni, )} 


їл, n, ІН 


Section - А (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements іп 
List-l entries (1), (Il), (11) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) апа (Т). The 
codes for lists have choices (A), (B), (C),.(D) out of which ONLY ONE of these four options is correct 


answer. 
41-x? ; -1<x<0 

43. Let f(x) 24 1-x*^. ; 0<х<1 and g(x) is a function such that g(f(x)) = x, Y x 2 –1 and f(g(x)) = 
1+х? ы x »1 


x, V x = 0, then match the following List-I with List-ll 


List-l List-ll 
(I) |. The range of y = g(x) is (P) | [-2, о) 
(1!) | The domain of y = g(x) is (Q) | [-1, ә) 
(Ш) | The range of y = f(f(f(g(x)))) is (В) | [0, оо) 
(ІМ) | The domain of y = g(g(g(f(x)))) is (S) |Н, о) 
(Т) | [2, œ) 


The correct option is: 


(А) (1) = (О); (1) > (R); (ІІ) — (Т); (ІМ) > (S) 
(B) (1) — (В); (I) > (Q); (II) — (T); (ІМ) > (S) 
(С) (1) = (Q); (1) > (R); (ІІ) > (S); (IV) > (Т) 
(D) (1) = (О); (II) > (Т); (11) > (А); (IV) > (S) 
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44. Match the following List-l with List-1l 


List-l List-ll 
The distance between the point А(-1, -5, -10) and point of 
(1) | intersection of х2 +122 with the plane (P) D 
4 12 3 
x+5y+z+1=0Ois 
The distance of the point P(—2, 3, —4) from the line 
(11) = = a Eb measured parallel to the plane (0) |2 
4х + 12у – 32 + 1 = 0 іѕ 
In AABC let P апа О be points on АВ and BC respectively, 
such that AE 1 апа oe 25 Let R be the point of 13 
(1) BP 3 BQ 1 у у 
intersection of АО апа CP, then area of AABC is (given area of 
ABRC is 1 square unit) 
If f(x) = І lsint|dt , 0 < x x x has local maximum at x = k, then 
(IV) x (S) |13 
k. 
— is 
T 
17 
(T) 5 
The correct option is: 
(А) (1) > (S); (II) > (Т); (11) 2 (P); (IV) > (В) 
(B) (1) > (S); (II) — (R); (ПІ) — (Т); (IV) — (P) 
(C) (1) > (S); (11) — (P); (Ш) — (В); (IV) 2 (Т) 
(D) (1) > (S); (11) 2 (Т); (ШІ) — (Н); (IV) (P) 


45. Let a double differentiable function g(x), satisfies the relation g(x) g"(x) = (g'G9)^ + g(x) g'(x), 
g(0) = g'(0) = 1, then match the following 51-1 with List-II 


List-l 11511 
(1) | The number of solution of the equation g(x) = е” is (P) |1 
(I) | lim (Зе)о(х) is (О) |5 
(Ш) | іт 4909-1);, (в) |4 
(IV) | The number of real roots of the equation g(x) = x (S) 
(T) 
The correct option is: 
(A) (1) — (P); (II) — (T); (III) 2 (R); (IV) 2 (S) 
(B) (1) = (Р); (11) — (S); (ШІ) — (R); (IV) > (Т) 
(C) (I) = (P); (11) — (S); (ІІ) 2 (T); (IV) 2 (R) 
(D) (I) > (P); (I) — (R); (11) 2 (S); (IV) > (Т) 
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Match the following List-l with List-1l 


List-l List-Il 
x 1 
() | Let 2g(x) = fx -D (tat and [tat =3, then g"(1) is (P) |8 
0 0 
e+2 1 
(I) | Letg() 2 e' «x «t, then | 07 (99 is (о) | 5 
2 
Let g: R > R be adifferentiable function such that 
(1) of 27) - goose) Y x, y e R. If g(0) = 1, g'(0) = 1, then (В) |4 


area bounded by y = g(x) and co-ordinate axes is 


If the area bounded by |x| < 2, ||| < 2, 2xy <x + y <x +y’is A, 


(ч) then Katol hisi ey? 
2 2 
3 
21 
The correct option is: 

(A) (I) — (S); (II) > (Q); (ІІ) > (P); (IV) > (Т) 
(В) (I) — (S); (II) > (Т); (11) > (P); (IV) ^ (О) 
(С) (1) = (5); (ІІ) — (T); (ІІ) ^ (Q); (IV) -> (P) 
(D) (1) = (S); (11) — (T); (ІІ) > (О); (IV) > (R) 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


The number of polynomials P(x) with integral coefficient such that P(a) = b, P(b) = c and P(c) = 
is (Where a, b and c are distinct integers) 


Let a tangent to the parabola with focus S(1, 2), is x + y = 1 at A. If tangent intersects directrix 
and tangent at vertex at B and C respectively, then the value of AC-BC is equal to 


Let AB and CD be the direct common tangents to x° + y? = 4 and (x — 3)? + (y — 4)? = 9. Let both 
the circles intersect at the point P. Let the Circumradius of the ACPD be r, then [r] is 
(Where [.] represents greatest integer function) 


2 
The variable chords of the ellipse MY =1 which subtends right angle at (8 5) pass 


through a fixed point P, the length of the tangent drawn from P to х? + у? 2 is E thenp+q 
q 


is equal to 
(Where HCF of (p, q) is 1) 


шал КӨ E 30? is p, then 51199 5 


psin= cos 7 
6 6 


The value of +2 


is equal to 
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52. Let P and Q be invertible matrices of order 3 x 3 with real entries such that P^ - Q^" =(P +Q)". 
If |P| = 5, then |Q] is equal to 


53. Two persons A and B fire at the target. A fires 9 times and B fires 10 times. If probability of their 


Success is 5 , then the probability that number of successful hit of В is more than that of A is 


45 
54. Let N = [ [sin((2r - 1), then J2 2*N is equal to 


r=1 
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Physics PART -| 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


A particle is projected from the foot of smooth, fixed inclined plane, which 
is at an angle of 37° from horizontal. After its elastic collision with the 
plane it moves in vertical direction. Its initial velocity is u = 388 m/s. (g = z 

10 m/s?) 37° 


(A) The time after which particle returns to its initial position is 6s 
(B) The time after which particle returns to its initial position is 4s 


(C) The angle of initial velocity with incline plane is [2 
(D) The angle of initial velocity with incline plane is tan ' B 


Below shown is heat insulating piston cylinder arrangement having ideal 
gas of adiabatic exponent y enclosed. A point charge q having negligible 
mass is attached to centre of freely movable piston of mass M. The 


system is kept in uniform electric field E as shown. Atmospheric 
pressure is Ро and when the piston is in equilibrium volume is Vo. On 
disturbing the piston from equilibrium position (Assume system to have 
cross-sectional area as A) 


M Vo 
| (a5 "s 02 


(А) The system executes S.H.M. with time period T= 2л 


(B) The system does not executes S.H.M. 
(C) The system will not execute S.H.M. if magnitude of charge is increased. 


M V, 
| Р,үА? 


(D) The system executes 5.Н.М. with time period T= 2л 


In the shown figure, A thin rod AB of length / is placed on smooth 


inclined plane having angle 30° with horizontal. It is hinged at end A 
such that it is free to move parallel to the plane. Its linear mass 


2 ат — 
density increases linearly as dx c x , where x is distance from end 
X 


A. It is slightly displaced from its equilibrium position then it 
oscillates about an axis passing through A and perpendicular to 
inclined plane. The time period of oscillations is 


34 34 
27 | ГА 
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4. A uniform non-conducting sphere of mass m, radius R is placed on rough 
horizontal surface. Uniform horizontal magnetic field is present in circular 
region co-centric with centre of the sphere. Sphere is uniformly charged 
with total charge Q on its surface. Magnetic field is suddenly switched off. 
The sphere starts moving on the surface and finally it starts pure rolling with 


velocity. 
QBR QBR 
A) —— В) —— 
(АЕ (В) — 
5QBR QBR 
(С) = D 
m 2m 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


5: In the shown figure a spool of mass 10 kg of outer and inner 
radius R=2m апа r=1m respectively , moment of inertia about 
its axis 10 kg-m? is placed on rough inclined surface where 
coefficient of friction is u = 0.5. A block of mass 4 kg is attached 
with a string which is wrapped on the spool. Force F = 106 М is 
applied up the inclined plane as shown in the figure. The correct 
statements are (no slipping between spool and string) [take g = 
10 m/s?] 

(A) Acceleration spool is 2 m/s? down the plane 

(B) Acceleration spool is 2 m/s? up the plane 

(C) Acceleration of the block is 1 m/s? up the plane 
(D) Acceleration of the block is 1 m/s? down the plane 


6. Hexagonal prism wire frame is made in which 6 sources of equal 
emf в = БУ with equal internal resistance г = 10. Six equal 
resistance each equal to В = 20 and four capacitors of capacitance 
as shown in the figure. Value of capacitance C = 2uF then the 
correct statement(s) is/are 
(A) Value of current | = 6A 
(B) Value of current | = 5A 
(C) Value of charge on capacitor 4C = 16uc 
(D) The value of charge on capacitor C - 0 


7. A right circular cone of height H= R43 is glued with hemisphere 
of radius R. Both are made from same material of uniform 
density. The object made is rolled on rough horizontal surface 
such that speed of centre of hemisphere is vo. The correct 
statements are 
(A) The ratio of time period of top about cones axis to the vertical axis is 2 : 3 
(B) The ratio of time period of top about cones axis to the vertical axis is 1 : 2 


2 
(C) The frictional force acting on this top is S where m is mass of the top. 


2 
(D) The frictional force acting on this top is =o, where m is mass of the top. 
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10. 


A disc of radius R = 20 cm and mass m is lying (in X-Y plane) on smooth 
horizontal surface. А particle of mass т moving with velocity 


Vo = (Bi -10j) m/s collides with the disc at a distance 1 from centre of the M», 


disc. The coefficient of restitution e 2 1 and coefficient of friction between 
particle and disc is и = 0.2. Assume slipping during collision and the vertical 
plane in which particle is moving is at distance R/2 from centre of disc. The 
correct statements are (g = 10 m/s?) 

(A) Angular velocity of disc after collision is 20 rad/s 

(B) Linear velocity of the centre of disc is 4 m/s 


(C) The ratio of time of flight of particle after collision and time period of disc is 29 
TU 


(D) The ratio of time of flight of particle after collision to time period of disc is 2n 


In the shown figure a block of mass m - E is 


suspended in equilibrium with the help of ideal string and 
two ideal spring of force constant k = 100 N/m. Now string 
AP is cut. Pullies are massless, frictionless, AP is vertical 
and other spring is horizontal. Just after cutting the string 
(g = 10 m/s‘) 

(A) Tension in string BC is 3N 


(B) Tension in string BC is SIN 


(C) Acceleration of the suspended block is = m/s*. 


(D) Acceleration of the suspended block is 8 m/s’. 


In the shown figure a block of mass 10 kg is placed on smooth 
horizontal surface. It has smooth hemispherical surface of 
radius R = 2m. A particle of mass 5 kg is released from rest 
from height of 4m above point A, such that it smoothly lands 
on spherical surface at point A. Neglect air drag .The correct 
option(s) are (g = 10 m/s?) 

(A) Particle will move up from end B upto height 4m 

(B) Particle will move up from end B upto height less then 4m 
(C) maximum vertical acceleration of the particle is 90 m/s? 
(D) maximum vertical acceleration of particle is 40 m/s? 


Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


A block B of mass Mg = “Kg placed on rough horizontal surface is 
е 


connected with block A with the help of string (ideal). The string 
passes over fixed horizontal cylinder. The coefficient of friction 
between block B and ground as well as between string and cylinder 


is u= a Find the minimum mass of block A in kg so that block B 


starts sliding. (Take value of л = = and e = 2.72) 
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13. 


14. 


15. 


16. 


17. 
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A sphere of mass 1.8 kg and radius 40 cm is radially pierced by a 
massless stick up to its centre. Length of stick is 2m. The free 


end of stick is pivoted on smooth ground and sphere is given 47 гаш 

velocity so that it slides on the ground such that its centre moves 

in a circle around pivot with angular velocity о = 5 rad/s. Тһе 

normal force acting on sphere due to ground in newton is 9P. 

Find the value of P. (g = 10 m/s?) 

Two spherical conductors A and B of radius 9m and 18m respectively S 

are placed at large distance. They are connected to each other through o — O 
a cell of emf s = 300 volt as shown in the figure. Initially they are A £ B 


chargeless. Тһе loss of electric energy when switch is ON is 10Р ww. 
The value of P is 


> 


Awave у-1 Osin 2004 - =) (where x and y аге in cm and tis B 


ТА 
іп second) is travelling in string in which tension is 100 N. The wave f=25cm 7 
is reflected from a fixed support and stationary wave is 
produced . Assuming по loss of energy due to reflection and air 
drag, the energy in 25 cm length of string is кл? Joules . Find the 
value of k. 


Object О is placed at a distance of 14 ст from ап equi- 


“О 


“БИ 3 
convex lens of refractive index p = 2 апа radius of curvature 


of lens surface is 32 cm. One of its surface is silvered another 
convex lens of focal length 24 cm is placed between object 
and silvered lens such that the final image coincides with the 
object. The distance between object.and the lens in cm is 


14 cm 


In the shown figure two uncharged capacitors each of equal C 


capacitance C = 2mF are connect to cell of emf 28V. The oe 
circuit was in this state from long time. Now switch S is 

closed with inductor with inductance L = 16mH. The L 
maximum current in inductor in ampere will be e = 28V С 


In the figure two identical voltmeter having their reading V; = 15 


R R 
V and V2 = 10V. The reading of ideal ammeter is | = ЗА. All the WW WWW 
five resistance have equal resistance Н. The value of R is O is үй (Và 
15 1 P 
ANN ANN —3À 
R R 
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18. 


A conducting solid sphere of radius r = 2 cm is surrounding by a P 
conducting shell which is made up of fine wire mesh with radius R oom. B Ж 
= 4 ст аге shown in the figure. The shell and sphere аге joined a эь 

by a capacitor of capacitance С = 2uF. Work function of the — ^ R & 
material of shell А and B is 1eV and 4eV respectively. Light falls / C i 

on this system have frequency v = 7.27 х 10'* Hz. The energy | E 


stored in the capacitor C in steady condition (in uJ) is 
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Chemistry PART -II 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. 


20. 


21. 


In a AB,L, (ѕр?а hybridisation of 'А') have linear shape. What will be the shape of molecule if 


‘A’ forms AB,L, type molecule? 

(B = Bond pair of electron, L = Lone pair of electrons and A = Central atom). 
(A) T-shape (В) See - saw 

(C) Trigonal bipyramidal (D) Linear 


If only gases remain after 12 g carbon is treated with 49.26 litre of air at 300 K.and 2 atm 
pressure (Assume 20% by volume of Ос, 79% by volume of № and 1% by volume of CO» is 
present in air). Total amount of heat released in this reaction is....... 


(AH, for CO and CO, аге - 26 kcal mol and - 94 kcal mol | 


(No reactants are left unreacted after the reaction) 
(A) -96.8 kcal (B) -66.8 kcal 
(C) -23.4 kcal (D) -33.4 kcal 


Which of the following is correct graph for the reaction given below (where ‘a’ represents initial 
conc. of reactant and t,» represents its half-life time) [Assume the rate constant of the reaction to 
be greater than unity] 


NO (9) ^N, (9) « 50; (9) 


log ty > 
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22. 


log ty > 


Fructose has a specific rotation of (-92.4°). An aqueous solution of fructose has an observed 


angle of rotation of (-27.7°) when placed in a polarimeter tube 10 cm long. How much amount 


of fructose is dissolved in 100 ml of aqueous solution? 
(A) 0.299 g (B) 3.33 g 
(C) 2.99 g (D) 29.97 g 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MOER THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


24. 


A metal sulphide crystallizes with cubic close packed array of 57 ions. Cations are 


th 
Zn** апа АР” ions. Only half of the octahedral voids and (s) of the tetrahedral voids are 


occupied by cations. The correct conclusion regarding this solid is/are: 
(A) Empirical formula of the solid is ZnAl,S,. 


B) Empirical formula of the solid is Zn, Al S . 


(B) 
(C) Co-ordination number of Zn?* ions is 4. 
(D) Co-ordination number of АГ” ions is 6. 


A solution is 0.01 M in (NH, ), SO, and 0.02 M in NH,OH(K, = 2x10 5). Which of the following 


is/are true about this solution? 

(A) The solution has buffer property. 

(B) pH of this solution is (9 + 2 log2) 

(C) pH of this solution is (9 + log2) 

(D) Adding water to this solution increases pH. 
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28. 
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Which of the following option(s) is/are correct regarding XeF, ? 
(A) It acts as Lewis acid when it reacts with НОҒ. 

(B) It undergoes complete hydrolysis to give XeO, . 

(C) It fluorinates silica (SiO, ) to give XeOF, . 

(D) When it reacts with НСІ, gives HF, XeCl; and Fo. 


O 
1) dil. Н,504/Н950 | 2-50 1) dil. KOH 1 
Coto RO TREES >(Q) тіле. => 2(R) 2 ^ > НзС--0--0Н--0--ОНз 
(P) (i) dil. НСІ ti) Zn/H;O | 


CH3 
Which of the following is/are NOT the possible structure of (P)? 

(A) CH4CH,CH,CH, -С= С-Н 

(B) CH,CH, -C =C-CH,CH, 

(C) H3C 


H—C—C==C—CH3 
2 


H3C 
(D) НзС 


H3C—C—C==C—H 
H3C 


For the reaction: 
А---В 
Тһе rate expression is given below: 
2[А] 
3 + [А] 
Where [А] is the concentration (mol/L) of reactant left at any time + (in minutes)’ and (АТ 


rate = 


represents initial concentration of the reactant ‘A’ (/n2 = 0.7) 

Now, identify the correct statement(s) regarding the above reaction: 

(A) Plot of half-life time (Y-axis) versus [A]. (X-axis) is a straight line with slope 0.25 and 
intercept 1.05 on Y-axis. 


(B) If initial concentration of A is 8 M, then it takes 5.1 minutes to reduce its concentration to 2 M. 
(C) The reaction follows first order kinetics if concentration of 'A' is very small as compared to 3. 


(D) If concentration of A is much greater than 3, then the plot of t, (Y-axis) versus [A]. 
(X-axis) is a straight line passing through origin. 


Cyclohexene on heating with conc. H,SO, gives a major product (A) and a minor product (B) 
having greater number of a – hydrogen atoms as compared to the other minor product (ВЭ. (A) 


on reductive ozonolysis gives (C) while (B) on reductive ozonolysis gives (D). (C) on heating with 

dil. KOH gives (E) while (D) on heating with dil. Alkali gives (F). 

Now, choose the correct option(s) from the following: 

(A) (E) on reductive ozonolysis gives (C) and new product which on heating with conc. NaOH 
followed by acidification gives hydroxy cyclopentanecarboxylic acid. 

(B) Degree of unsaturation of (F) is 4. 

(C) Ratio of degree of unsaturation of (D) to that of (C) is 1.5. 

(D) (F) consists of two rings and both rings are of same size. 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www.fiitjee.com 


AITS-OT-I (Paper-2)-PCM-JEE(Advanced)/2023 10 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. 


30. 


31. 


32. 


33. 


34. 


If total number of plane of symmetry in a molecule of TEREPHTHALIC ACID be ‘x’ and total 
number of elements of symmetry (excluding axis of symmetry) in a molecule of 
MESO-2,3-dichlorocyclobutane be ‘y’ and total number of stereocentres in pent-3-en-2-ol be ‘z’, 
then the value of (x + y + z) will be.......... 


Consider the following set of reactions: 
(i) Ag,S + NaCN——» | Ag(CN), |” 


(i) Au+NaCN+0, —*9 Ы Au(CN), |" 
(i) | [Ag(CN), |" —— Ag 4 «[Zn(CN), | 
(v) — [Au(CN), |^ — Au +[Zn(CN), |" 


(Where m, n, x, y and z, all are positive integers.) 
What is the value of (x + y + z - 2n + m)? 


‘P’ gram of urea is dissolved in 500 g of water. If the difference in boiling point and freezing point 
of the solution is 100.46 K, then what is the value of (P)? 


[For water, K, = 0.5 К kg mol” and К, = 1.8 К kg mol | 


How many of the following molecules have locant-2 for bromine atom [Locant - Figure to indicate 
the position of bromine atom] as per IUPAC nomenclature? 


CHO CHO Br Br CHO 
4 ‚Вг : Br М : CHO Br ^ oe 
Br 
| II Ш IV V VI 
How many of the following statement(s) is/are correct? 
i) Sodium amalgam is better reducing agent than hydrogen. 


( 
(ii) Sodium carbonate can be decomposed to its oxides on gentle heating. 

(iii) On adding excess of NaOH to salt solution of ZnCl, , soluble product is formed. 
( 

( 


iv) Copper sulphate on treatment aq. Na,CO, solution gives basic copper carbonate. 


у) In case of alkali metals, for performing flame test, chlorides are preferred over 
carbonates. 


Volume strength of НО; solution is 22.4. 5 mL of this H,O, solution is just sufficient to react 
with 0.40 gm impure sample of H,S. If the mass % of pure H,S in the impure sample is 17x, 
then find the value of ‘x’. [Assume impurities are inert] 
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in how many of the following reactions ‘BORON’ is formed? 


(i) NH,CI + Na,B,O, —“*™ >? 

(i) BCl; ANH C1 2 0. ев 59 
(i)  КВЕ,-К--2-»? 

(iv) В,О, + Cr, (SO, ), >? 

() Вн, —So +? 

(vi) ^ B,Hy — 5h" 9 


6.0 g of Не“ having average velocity 4x10? m/s is mixed with 12 g of Ne?" having same 


average velocity. If the average kinetic energy per mole of the mixture is 'x' kJ, then find the value 
of 10x? 
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Mathematics PART - III 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


Consider the 12 face diagonals of a cube. If two diagonals are selected at random, then the 
probability that they are skew lines is 


3 6 
(A) = (B) = 
1 5 
© 5 (D) 2. 


A new sequence is obtained from the sequence of the positive integers 1, 2, 3, ..... by deleting all 
the perfect squares. Then the 2023" term of the new sequence is 


(A) 2066 (B) 2067 
(C) 2068 (D) 2069 
Let xe E -z| . Then the maximum value. of y = tan Ё + 2j -tan(x + Э ксоз[х + z) is 
12 3 3 6 6 
124/2 11/2 
Ms (B) —— 
5 6 
11/3 11/3 
су 198 гэ. 


If x? = у? =z°, where а, b, с are unequal positive numbers and х, y, z are in Geometric 


Progression, then a? +c’ is 
(A) » 2b? (B) » 2c? 
(C) « 2b? (D) « 2c? 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


42. 


Let. A, B and C be the points (4, 1), (-1, —6) and (-3, 2) respectively. The point (x, y) in inside 
triangle ABC or on its perimeter, then 

(A) maximum value of 4x — Зу is 14 (B) maximum value of 4x — 3y is 18 

(C) minimum value of 4x — Зу is -14 (D) minimum value of 4x — 3y 15-18 


A variable point 2; in the complex plane moves according to the equation |Z; — zo| = |Z;|, where zo 
is a fixed point (zo = 0). A second variable point z moves according to the equation z;z = —1. Then 
the locus of point z is 


(A) a circle with centre 2 (B) а circle with centre RS 
20 20 

(С) а circle with radius Ej (D) a circle with radius EX 
20 Zo 
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Let 4x — y 2 0 and y = 0 be two lines and C(6, 4) be a point in the xy plane. A variable line through 
C intersect the given lines at A and B respectively. P be the point of intersection of the given 
lines, then 


(A) if area of APAB is minimum, then A is (3, J 
(B) if area of APAB is minimum, then A is (2, 8) 
(C) if PA PB is minimum, then B is (15, 0) 
(0) if PA + PB is minimum, then В is (10, 0) 


The solution set of the inequality ,/log, x —1 + 500, x°+2>0 may be 
2 


(A) (2, 3) (B) (2, 3] 
(C) [2, 4) (D) (2, 4] 


Let f : z — R be defined as f(x + 2) = f(x) + 2(x + 1) if x is even and f(x + 2) = f(x) + 1 if x is odd 
and f(1) = 1, f(2) = 5, then 

(A) f(6) = Қ41) (В) Қ7) < Қ8) 

(С) f(x) is increasing (D) f(10) + f(11) = 59 


Consider the equation 3 cot? x + à cot x + 32 0, x e (0, 2л)- {л}. Which of the following options 
is/are CORRECT? 

(A) Sum of the solutions of the equation = 3x if X = 7 

(B) Sum of the solutions of the equation = 3r if à = —8 

(C) Sum of the solutions of the equation = 5r if à = 9 

(D) Sum of the solutions of the equation = 5r if à = —10 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


48. 


49. 


50. 


51. 


52. 


The number of real solution of the equation (x24 +1)(1+ x? + x* +.....+ х2) = 2024х® is 


The complex numbers z, and 2» satisfy |z,|=|z,+z,|=3 and [z, -z,| - 3/8 . If the value of 


log, (52. ) iz.) “| is 578k, then the value of k is 


The maximum value of f(x) = үх“ —3x? -6x 413 – Vx‘ —x? +1 is К, then [k] is 
(where [.] represents greatest integer function) 


2 2 
Let P be any point on the hyperbola mers = 1. If F; and Р be the foci of the hyperbola and | be 


the in-centre of the APF;Fo. If locus of | is лу? + 2x + р = 0, then the value of [A + u| is equal to 


Let 2,6,6 be three vectors such that làl - 1,lb| - 2, andlél=4. t là-bl -5-4| -1-4Г-62, 


then the value of |24 +3b+ 46 is equal to 


1 1 
Let f(x) = fIn(1-t*)dt, x е (0, 1) and a = [f GOdx, then the value of 4a + 5 is equal to 
x 0 
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53. Let tangent at (ол, B1) on the curve y = xf — 2х2 — x touch the curve again at (ог, B2), then the 


value of [о -|05| + [B, | + B; | is equal to 


54. Let A and C be two points on the line X. у= P dais 


and B & D be two point on the line 


n - 28 = e such that AB is perpendicular to both the given lines and the length of CD is 


343 . If V is the maximum volume of the tetrahedron ABCD, then [V] is equal to 
(where [.] represents greatest integer function) 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
Section – A 

1 в.р‘ 

Sol. E= ы 


V r 
= [av =-[Edr 
0 0 
= М =-2kA(énr — Lnr) 
V =-2kù£n(r)+C 


Vp = V, +V,, = 2kAn(r.) - КА, ) = 2kà £n 8 
r 


+ 


2 2 
ue aL A 
(x-a) +y 
A 


TLE 


In2 


for Vp = A 


2 2 
ч uoc 22 
(x-a) +y 

(x +а)° + у° = 2(х ас + 2у? 

(x -3a)? + y? = 8а? 

= Equipotential surface is cylinder with radius 2-/2а 
2. A,C 
Sol. For oscillation to occur it must be in the stable equilibrium i.e. centre of mass of the system must 

be below the centre of hemisphere. 
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3. A, C, D 


Sol. 1000 = 920 > ,, = 8ст 
47, 


3х320 


"2 


h 
-А21-2, 01» SEE vfa 


1000 = 


=> lo = 24 ст 


4. B, D 
Sol. Charge flown through S, is Q + ЗО = 12 mC (0-4) -(Оғ) (30-9) 
o, 9-4), (3Q-q)2d , 
EA 80А 
By solving q = 15 mC 
5. A, C, D 
Sol. Conserve angular momentum about О. 2mvo2/ = lo 
2 
Where | = aom 
3 
-3У0 
107 
2 2 
r= 21 ‚© 
4 2 
r= М 
2 
ла, Eh. ^ V 
659 Ұ2 107 240-9 
KE. = Lo? Эту? 
2 5 
6. A,B,C,D 
Sol. Torque along vertical axis is zero 
7. B 


Sol. (І) Py =Po LE 


H 
Py -Ps 73007 
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(1) V = /2g(2H) = 2,/0Н 


H 1 
Р, +pgH = Py x ru 


Py -Po = pgH+ P9H -2pgH = "m 


(1) Py =P, +pgh + ро? нү 
м = отр 2? 2 


Py - Po = pgH + spot? 


oH = 2g 
5 
P, - P, =—pgH 
Шин 4^9 


(IV) Py = P5 + p(gcos60°)2H 


Py - Po = pgH 


Sol. (1) 7 255-4 
3 
v, 24-321 m/s 


2 
T dv 4 du 


a 4:4 
=> vı = 1 m/s апа v, =10 m/s 
(ІП) Vim =4 


>Vig=/>vr=8m/s 

(IV) final image is at the position of object hence magnification is 1 
=> М = Vo = 1m/s 
>v,=0 


Sol. (І) Q- | тав = Area between T-s diagram = 700 J 


3 5 

() AQ=n R(T, -T)) +n SRT, - T) 
= (НТ, -nRT) +24 

= 5 (500 100) + 2(1000 500) = 1850 J 


nRT; —nRT;) 


[09] 


го 
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(Ш) Process is T = 100 V = ын constant i.e. pressure = constant 


2. Q=nCpAT = 25ң(300 -100) = 1000R 
(IV) A > Bis V = constant and B — C, P = constant 


AQ = nZR(Te Ta) n2R(Tc Та) = (1000 500) + 2 (500 1000) 


10. D 
Sol. (I) mo ба mars 42221559: 
2 3 4R 
Т= 2л ын 
3g 
(I) mane tig 
T 
а= 79 
Tt 


(ІІ) tp = Іо 
-mgdsinó = 10 
d-3R p = Зав 
8 20 
-- Ti 
Ip 
T=2n lp 2n < 
gd 15g 
(IV) gene 
t = 
mR? 
a 5g 50 x g 
7 7 r-R 7R 
т 
9 
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Section — B 
11 0.68 
2 
Sol. |= MT e MR? 440) 
2 
l> = lom ем - 8) (1) 
Зл 
2 
4R 
Ї 5122 ou) 
МА“ 
° 4 
Solving the equations 
b-h - 0.68 
1 
12. 0.01 
Sol. F- i 
А 
апа F = mg 
2. Power Р = e 
А 
mg = — 
P 2 mgc 
Also, P = ОШ? 
dt 
dm mg 
,------“-0.01 kg/s 
dt с 
13. 19.11 
Sol. Mv, cos Ө = 2mvc 
NM Vo COS 0 
Ч 2 


Conservation of angular momentum 


| (mé mi^. me? 
mv, cos 0— = Т + о 
16 12 16 


4 
6v, cos0 
jo. -- 
54 
2. 
0 = ot and N= 8 3/у05іп20 
2n 107g / 
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14. 3.14 


Sol fs = ma SLI LL LIL "22224244 
N=mg 
To = 0 N 
Nx - fgs/ 20 
mgx қаны .х fs X 


g mg N 


Time = қ-а sec 


15: 119 
So. 2x 4k, = J2x1xk, соѕ60° + /2х17ко cos 6 


J2x1xkp sin60? = ,/2х17хК, 5110 
Solving Ко = 0.71 MeV 
7 Q= (ka — Kp — ko) = 1.19 MeV 


16. 0.80 
Range ( 0.79 to 0.82) 
Sol. For rotation equilibrium net torque is zero 
— МАВ + 4g x 5 x 10? + (100x) x 25 x 10°=0 
x=0.8m 
17. 0.75 
Sol. Minimum speed of sphere w.r.t. block at highest point is V min=5m/s. 


Conservation of momentum 
{vo = (1+4)v = 5v, + 5(vi—5) 
Conservation of energy 


1 1 1 
25 5y? = 5g(2x 2.5) + 5571 + 29 - 5) 


18. 0.75 
Sol. Velocity of pendulum before collision х ура) 
Vo = J2g/cos30* = 4/6 m/s Ч 
FAt = MVo 
FAt cos 30° = mv FAt 
: 3 Vo v3 
Мо = ПУ > у= 
2 2 
уу : 
е = 2 = — 
Vo 4 


ааа иа а а а анален 
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Chemistry PART - II 
Section — A 

19. A, D 

Sol. Нас 


@ „ОНз 
CH2—CH3 


H3C 
3 CH3 


""CHs (Option A) 


CH3 (Option D) 


H3C 


20. A, В, C, D 

Sol. The driving force behind these reactions (A and B) is the formation of LiCl or LiBr (very large 
lattice energy and insoluble in organic solvents in which the reaction is performed) 
е Benzene is more acidic than С,Н,, so the reaction (С) can occur. 


e (і, № converts into amides and hydrides by reaction with hydrogen. 


e 
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21. 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


25 


Sol : 


B, D 


BeO Ва(ОН), ---Ва Ве(Он), | 
(Amphoteric oxide) (Baryta water) 


(basic) 


А,В,С 

В – keto acids, gem-dioic acids апа р, ү -unsaturated acids decarboxylates on simple heating. 
(D) is however a B — keto acid but in transition state, there will be a double bond at bridge head 
position which is not stable. So, (D) will not decarboxylate on heating. 


B,D 
(A) Second nearest neighbours of Cs* are 6 and not 8 (in CsCl crystal). 


(B) 


There are 6 triangular voids around a sphere in two dimensional hcp layer. 

C 

(© шэн = =0.75 which indicates that cations are present in cubic void of a simple cubic unit 
r. E 


cell, so its coordination number is 8 and not 6. 
(D) Definition of Frenkel defect. 


B,C 


06 has less priority than ester, so, (A) is wrong but (В) is correct. 


Double bond has more priority than ‘Br’. 


B 
(I) Ph, ph 
Ho / N 
H H 
(0 = 10) 
Ph H 
на (е-е 
lig. NH3 / 
H Ph 
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(1) OH 


-2- aa 22 — 
СН--СН2 
ОН ONa 
OR О 
с==с—н n-hexane C=—CNa 


OH 


[ Ag(NHs ), |" Жж. | 
с===С— Ао 


(White precipitate) 


(1) 
шон — 80, D x CH2—CHs 
(3 С---0С-0ОН2-0На.---| 


(0-6) Ph H 
Na аг 
ань» КЕ 
H Et 
(IV) снаон 
Нас 
OH Ра-Ваѕо, 
СНз С. 
/ > 
H3C Н2С О 
1-3 H3C cu, 0Na 
9 М 
а 
(D - 6) БЕГЕГІСІСЕМ F 
22 
О 
Мас---С 


Sol. АС, +H,O—>[ Al(H,O), |” —>[Al(H,O),(OH)]” ан 
ВСІ, +3H;0——>H,BO, + ЗНСІ 
В.Н; -Н,О0---Н,ВО, +H, 
(Acid) 
Alums contains АГ" or Сг?* ог Fe?* ions whose aqueous solution is strongly acidic. 
Also, in B,H,, there is 3c-2e bond formation in which vacant 2p-orbital of “В” is also involved in 
єр -пурпавайоп. 
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(1 bar) (100 mL,0.2M) (100 mL, 0.1M 100 mL, 0.1M) (1 bar) 
From Nernst Equation 
+ 
[m], 
1 


Esen = —0.06 x log Ч 


Sol. РЦБ)/Н,(0)| HPO, + МаРО, 1 “в COOH | Н, (g)/Pt(s) 


с 


ог Eg, = | (pH), x (рН), | х 0.06 2. (1) 
() H,PO, + PO? —— Н,РО; +НРО 

20 10 0 0 

10 0 10 10 

Again, 

H,PO, + НРО? ——> 2Н,РО, 

10 10 10 

0 0 30 

pK, $ pK, 448 
7 (pH), = 1 2- = § 
(PH), 5 2 


Also, at cathode 
CHCOOH = CH,COO +H* 


10" (10 -10% ІН" | =10° 


‚ (pH), =3 
Ec 0.06 [6 -3]2 0.18 V 
(I) If 100 mL, 0.1 M NaOH is added in anode compartments 


H,PO,, PO, NaOH 
20 mmol 10 m.mol 10 m.mol 
НРО, + OH —— Н,РО, -Н,О 

20 10 0 

10 0 10 
Also, 

Н.РО, + POT ——> “H,PO, + НРО 
10 10 10 0 

0 0 20 10 
So, it is a buffer. 

НРО“ 
(рН), = pK,, +o 8+ 0852 


7 (pH), -7.7 
Е. = 0.06 [7.7 - 3] = 0.282 V 


(Ш) 50 mL, 0.1 M NaOH is added in cathode compartment 


A € — € n ——MÀM M «жекен кекке —  — M — M T I — M a—— 
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28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


11 AITS-OT-I (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 


CH4,COOH + OH ——> CH4,COO +H,O 
10 5 0 
5 0 5 
“Р itis also a buffer. 
5 
(pH), =5 + log - =5 
Есе = 0.06 [6 - 5| - 0.06 V 


(IV) 100 mL, 0.1 M HCl is added in anode compartment 
POT + H'—— НРОГ 


10 10 0 
0 0 10 

HPO, + НРО —— 2H;PO; 
20 10 0 

10 0 20 


7 (pH), = 4+log2 = 4.3 
Есеп = 0.06 [4.3 - 3] = 0.06 x 1.3 = 0.078 V 


cell ^ 


D 
(1) Br 
оо e 
(E-2) 
(1) 
Ома + СН O—CHs + Nal 
(ПІ) O Br o 
ә p. Au + KBr + H,O 
(E1cb) Ж” 
IV T 
Ж N(CH3)3 
> Se, “С + NMe, + НО 
(E2) 
Section — B 
3.50 
Except statements (i) and (iv), all other statements are correct. 
(i) SF, molecule has a maximum of 9 planes of symmetry (and not 5). 


(iv) About 7596 (and not 6096) of the solar energy reaching the earth is absorbed by earth 
surface which increases its temperature. 


8.97 
[Range :8.96 — 8.98] 
PV = nRT 
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31. 


Sol. 


32. 


Sol. 


33 


Sol. 


34 


Sol. 


(————R——»R——————R—————————————————— 
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PV (Te |хнхт 


20.14 (110+100.5) w 


x = — x 0.082 x (273 + 30.2) 
760 1000 4 
Wye = 8.97 х 10 д-хх107 0 
<. X = 8.97 
19.82 


[Range : 19.81 — 19.83] 
W = -P,(V, - V) 


nRT nRT 
"Ug p 
2 1 


--n ul - d 
P, 


--2х8.314х 2061 -3| 


W - 19820.576 J 
Now, |W] = mgh 
W 
h- 
mg 
. 19820.576 


h = ———— = 19.82 "т 
100 x 10 


0.24 
[Range : 0.23 — 0.25] 


теа. of iodine in 200 mL solution = meq. of Ce^ = 15 х 0.05 


= 0.75 
-. Normality of iodine = ED 
200 
Eq. weight of © = 127 
lodide ion concentration — 0.238 g/L 
200 2 


1.50 
Total number of isomers of B.H.C. = 9 


2.20 
X-H,PO,  Y-H,S Z - PSCI, 
x 2848-11 
y-5 
X i cong Р,5,0 +16Н„О —— 4H,PO, + 10H,S 
y 5 (X) (Y) 
Р,5,,  6PCl; — — 10PSCI, 
(2) 
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35. 


Sol. 


36. 


Sol. 
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9.33 
[Range : 9.33 — 9.34] 


Pd(46): 1s? 257 2p° 35° 3p? 349 4s? 4р° 44% 5s? 
4 T 15-20 


4 4 8 4 8 
50,Х-28 
у-3 
1.33 
[1.33 — 1.34] 


Number of triangular faces in truncated cube = 8 

Number of octagonal faces in truncated cube = 6 

Each corner of the cube will become a triangular face and each square face will become an 
octahedral face in a truncated solid cube. 
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Mathematics PART – 111 
Section – А 

37. А, В, D 

Sol. Apply AM > GM 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41 


Sol. 


42. 


Sol. 


43 


Sol. 


44 


Sol. 


d-ax-by-cz»0 
ax, by, cz, d — ax - бу – cz 


Apply AM 2 GM 
A,B,C 
52-57 41->5,-.й 
В,С 
10 Че 1 10 48 _ 222 10. —22 
MIA. UNE NE МС. 2070 = coefficient of x ^ is (1 —x 
r=0 Би еу! "pu 2, Б ў 
А,В,С 
-sinxX ; х<-1 
In4 —sin1 
———— ; Х--1 
2 
f(x) =4In(34+x?) ; -1«x«1 
In4 —sin1 
Ек ==: X21 
2 
-sin(x?) : х>1 
A, B, D 
F(x) – f(x) = k(x — 1)*(x — 2) (x – 3)? 


A, C, D 
The plane (r-n,—a)-A(F-n, -b)- O0 is identical with г.п, =c 


A 
Domain of g(x) is |0, о) and range of g(x) is [-1, о) 


D 

(I) The point of intersection is (2, —1, 2) 

х-2 2y«3 32-4 
4 


(II) Line drawn from P intersects the line measured parallel to the plane 


4х + 12y – 32 + 1 = 0 at (45.2) 


(Ш) АН 4 
RQ 9 
(IV) #'(х) = sinx + Е|-ыг хі-0->х- а ог = at x= 5 local maxima exists 
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45. 


Sol. 


46. 


Sol. 


47 


Sol. 


48 


Sol. 


49 


Sol. 


50. 


Sol. 


51. 


Sol. 
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B 

d(gG)0)| -g(x) Ns 2 
(а). "PEE ты. 
C 


(|) Expand the square 
1 901) 

(І) [асах | g^ GOdx - 1.901) -0-g(0) 
0 g(0) 


1 e+2 
[(e* +x+1)dx + | g ' (x)dx =(e+2)x1-0x2 
0 2 


1 


To (x)dx =(e+2)- 


х x? 
e* +—+xX 
2 


(II) g(x) = ax + b 


2 2 
(IV) Area bounded = x 4x4 (2 2 Jox 43) 
2 AC 2x-1 2 
3 


Section – B 
0.00 
Р(а) = b, Pb) = cand P(c) = a 
b-c c-a a-b 
=> -1, =|, and ——=l, 
a-b b-c с-а 
2.00 
AC-BC = CS* 
2.00 
Circle touches each other externally 
33.00 
342 3 yee КЕ 1 цэг 
5 ' 5/2 50 50 4 7110 4 40 20 
1.00 
cos0-isinO ,  cosk0-isinkO 
Let z= iz = z 
cos 0 cos“ 0 
cosno +isinné 
1. 2 1-2! 2 cos" 0 _ Sinn .cos"^ Ө – соѕпӨ 
c 1-2  Cos0-isinO ^ sinO0cos"'0 sinOcos"'0 
с050 
. T 
sinn— 


n-1 1 
So. m (S2 sinne е 6 


sinócos" 0 я A 
sin—| cos— 
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= (e+2)- (е е - гуаг 
0 2 2 


2 
2 
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52. 5.00 
So.  P^«Q"-(P«Q)' > (P74+Q")(P+Q)=I S I-P^"Q« Q7P «1-1 
Let P^Q-A,then А-А”-1-0-»А2-А-1-0 


A = | = |А| = 1 

Р-О|=1 = Pllal=1 = gil 5101-5 
53. 0.50 
Sol. The person B will score more if 


Case-|: In first 9 chances A апа B have same score and B is successful in 10th chance 
Case-llL In first 9 chances В has more score. 


54. 2.00 
Sol. Multiply and divide by sin 2° sin 4? sin 6? ..... sin 88? 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -I 
Section — A 
1. A 
Sol. Att- T 
Y-02 T 2usina 
Е gcos37° 
Te usina 
4 
Also at t = Т, v is at 37? with normal on the plane i.e. 
tan37° = Le 
=Му 
3 
ucosa——gT 
3 ? 5 9 


E 4 
-| usina - —gT 
(us a i | 


By solving tana = с 


1 | 388 4 
Also, T = —4388 sina = x = 25ес 
4 4 497 


Velocity of particle just before it collides 
vy =uy +ауТ = -8 


v, =u, +a,T =6 


s v= 87 + 62 =10 m/s 
Velocity after collision = 10 m/s 


M ea te Pm 


Total times in returning is 2 + 2 + 2 = 6 sec 
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2. A 
Sol. PA = qE + PA + Mg PA 


PV% = constant 


After displacing piston through small distance x in downward directions 
pressure changes. Let new pressure be P’ qE«P,A«Mg 
So, PVj = P'(V) - AX)’ 


PV -P'VI í = A 
Vo 


=> P= Pf Ed 


dm ES 


Sol. 2-0 
dx 


T Ї 2m 
ад es >К- 2 


dl = x^dm = xam 
(2 


2 2 
= 22 hex = Т 
18 2 


X = J xdm == 


—(mgsin30°) 20 = ——а 


нь... bus ome ee 
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Sol. 


Sol. 


Sol. 


Sol . 
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for =- | Ін? опо. 21RsinoRdoo (+ r= R sino) 
0 
„- 98 4 в“ 
dt 3 


lo -0- ^ Bosh 
3 
Conservation of angular momentum 
у 
lo = 1— - mvR 


loR _ 5QBR 


> V= 

l+mR? 2m 
A, D 
F —T — umg cos Ө - mg sin = ma; 
=> 106 - T - 40 = 4a, 4440) 
10g sin 0 - T -fs = 10ac 
= 60-T-fs- 10 ас ...(ii) 
А + rT = la 
=> 215 + T = 10a (Ш) 
ra — ас = а; .44(М) 
and ас = Ra ...(V) 


Solving the equations ac = 2 m/s?, a; = —1 m/s? 


A, C, D 
>= Ё _БА 
r 
А А 5 5 © 
-ir — iR +i R = 0 > i = =1A 
ны? 2 77/4 
Charges оп capacitors 2C, C is zero since current іп resistance R is zero 
DECR - 5. 
4C 
q= 16uc 
B,D 
Velocity of point P is o; x 24R- o4R = 0 
тоа 
Т> @ 2 
ту2 2 тус 
ЦЭ = ақы, 
2 3 В 
А,В,С 


Velocity of particle after collision in vertical direction is 10 m/s 
uNAt= u x 20m 
For disc, uNAt = тус 
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Sol. 


10. 
Sol. 


11. 
Sol. 


7 Ус = 4 m/s 
R MR? 
МА-----(о-0 
UA ae (0-0) 


— о = 20 rad/s 


В,С 
Initial tension in spring kx = amg ON 37° 
FBD of block just after string is cut T 
Since, v = 0 
2. acceleration along string is zero 
37 kx = 4mg/7 
T = kcos37° + mgsin37° = VN mg 


Acceleration is only perpendicular to spring 
ma = mg cos 37? - kx sin 37? 


E acce mue 
7 


A,C 
Using conservation of energy and momentum when particle leaves end B, velocity of the block 
will be zero. 


At lower most point vertical acceleration is - 
2. 5v4 = 10v 
and5xgx6- 5 +5 х10ху 
Solving equations v, = 4/80, v, = v20 
VpB = 480 + V20 
_ VB _ (v80 + V20)? 


РВ = в 2 
apg = appt apg 


ар, = 0 (when particle is at lowest position) 


> 72 га | 2 
. арс =арв =90 m/s 


Section – В 
2 
T4 = uMgg 
T» 2 mg 


due to friction on pull 
in limiting case when block B is about to slide 


Т,- Те? 
Solving equation m = 2kg 


Т2 

Ti 
9 
Т» Mg 
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12. 


Sol. 


13. 


Sol. 


14. 
Sol. 


15. 


Sol. 


16. 
Sol. 
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4 

F cos 0 = mo/R 

F sin Ө + то = № 

л N= mg + mo'r = 36 № 


Loss energy Н = qe -AU 
234 


4C , where C = 4nso x 9 = 30 uJ 


4 
Standing wave y - 2Asinkx cos ot 
Has energy E = цо АС 


24x 
(24 - x) 


Object distance for silvered lens is (14 х) + for image to be on object O, this distance 


must be equal to equivalent radius of mirror. 
For (Reflecting lens is effectively mirror) 


2 43 ЈЕ228 3 
ғы Тыс 


=> Ва = —16 cm 


716 (4-х)- 


24x 
(24 - x) 


=>x=6cm 


7 
Using Kirchhoff's Law 
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ai -q “С/е -«С/2 ^ 5 
> "EC | | 
Bu L -60/2 L 
ET йб. ё C T-«C/2 
l4 
< < | 
gp = (ü) 
C dt 
2919 0 2.40) 
C а 


Solving these equations and at t = 0, і = 0 and і, = = $ біп ої 


е Te 
2: l2(max) =€ 2L =7A 


17. 5 
Sol. Consider some resistance to the voltmeter and applying Kirchhoff's law 
18. 4 
6.6 х1073* x 7.2710" 

Sol. Kemax =NVv-o= TET еви 

Maximum potential difference is 2V 

у= су? 

2 
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Chemistry PART - Il 


Section — A 


19. A 
Sol. AB,L, has linear shape but AB,L, has T-shape. 


20. B 
PV 2х49.26 
RT 0.0821х 300 
“No, = 4x0.2 = 0.8 mole 
Moles of ‘C’ = 1 

С + O, —— (СО + СО, 
1mole 0.8 mole x mole y mole 
Apply POAC for C-atom 
іхі-ххі-ухісгхеу-1 2. (1) 
Also, apply POAC for O-atoms, 
0.8x2=xx1l+yx2 or x+2y =1.6 ы (2) 
On solving Equation (1) and (2), we get 
y=0.6 and x=0.4 
So, total amount of heat produced 
= -0.4 x (26) - 0.6 x (94) 
--10.4-56.4 
= —66.8 kcal 


Sol. Total moles of air = =4mole 


a DR decomposition of N20 on hot platinum surface follows ZERO order kinetics: 
a 
2k, 

or a=(2k,)xtyo 

loga = log(2k, ) 1004; 

y =C+mx 

m-1or tanO=1 or = 45? 
C =log2k, =+ve 


So, ty; = 


22. D 
0 
Sol. - 
7 ((ат)х C (g/ml) 
23 о 
924? = 27.7 
(1 dm) xC 
_ 277 
~ 1x924 
So, mass of fructose dissolved in 100 mL solution 
= 0.2997 x 100 
= 29.97 g. 


= 0.2997 g/ml 
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23. A, C, D 
Sol. Since, the crystal should be electrically neutral. So, empirical formula of the solid should be: 


(АР? Ж (Zn? Ж (8% ), = ZnALS, 


Since, Zn*' ions are present in tetrahedral void, so, its coordination number = 4 
Also, АР" ions are present in octahedral void, so, its coordination number = 6 


24. A, C 
Sol. Since, the solution contains a weak base (NH,OH) and salt of this weak base with strong acid, 
e. (NH, ), SO,. So, itis a basic buffer. 


By Henderson's Equation: 
2 x 0.01 
0.02 


pOH = pK, +log = pK, 


<. pH 214 - pOH 
pH =14-(5 -log 2) = 9 +log2 
Since, its a buffer, so dilution does not affect the pH. 


25. А,В,С 
Sol. (A) XeF, + ВОҒ —— АЫ" + XeF; 
(В) XeF, + ЗН,О —— XeO, + 6HF 
(C) 2XeF, + 510, ——>2XeOF, + SIF, 
(D) XeF, + 6HCI——> 6HF + Xe + 3Cl, 
26. А,В,С 
Sol. H3C H3C H3C 


HgC— C— C==C Насс —— 


HgSO,; | 


БР EE DEL 
H3C (р) H3C OH H3C O 


NaBH, | ethanol 


H3C H3C 
Fico GH CH енен. Байж 
ноо OH нас Ома 
(Q) 

H3C H3C CH3 

НэС--0--0Н-сны tso, =d _ 4%. 2Hg0—6—CH 

ect b. H3C CH3 (R) 

(9) dil. ОН” 


(aia condensation) 


ња -сон он 
СНз 


р eel 
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27. 


Sol. 


28. 
Sol. 


25 (i) сопс.ОН”,А ал 
ELS Š o 
(hydroxy cyclopentanecarboxylic acid) (ii) H 
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B, C, D 
[A] 


73+ [A] 


So, integrated rate equation of the above reaction is 


| [А], 
52 A ын [A] à [A] | 


So, tye = АР +5 2 
З[А], 3 | 
3/4 = +3fn2 = —x 8 +3х0.7 = 5.1 minutes 
8 8 
А, В, С 


Minor products 


um — ee 


О = OO OOS 


(8a – hydrogen) (A) (5a - hydrogen) (B) (За - hydrogen) 
Major product (в”) 
O; /Zn/H,0 О,/20/Н,О 
Қ 
фу ч ) a 
(D) 
(Aldol A 
(с) 
О + 
B 
\ 
HO. C~ oy 


О 


(Benzillic acid rearrangement) 
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Section — B 
29. 8 
Sol. COOH 
has 3 planes of symmetry, i.e. x = 3 
COOH 
(Terephthalic acid) 
CH3 
H——Cl 
не It has one plane of symmetry and опе centre of symmetry. So, у = 2. 
CH3 
(Meso-2,3-dichlorobutane) 
Stereocentres 
P" N он 
M e о. 
H H EN. 
(Pent-3-en-2-ol)  Stereocentres 
50,2 = 3. 
30. 8 
Sol. X= 2,y=2,z=4 
n=1,m=2 
31. 6 
Sol. Freezing point in Kelvin = (-1.8 m +273) K 
Boiling point in Kelvin = (373 + 0.5 m) K 
Difference of boiling point and freezing point = 100 + 2.3 m = 100.46 
.М-02 
Now, 0.2 = Px 1000 
60 x 500 
-.P=6 gram 
32. 4 
Sol. CHO CHO Br Br CHO 6 
2 EPORTTI PER LL 
6 2 1 1 6 2 
3 5 5 3 4 6 4 6 5 3 4 Br 
1 4 5 5 4 3 


| II Hl IV V VI 
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33. 


Sol. 


34. 


Sol. 


35. 


Sol. 


36. 


Sol. 
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(i) Na - Hg +H,0——>NaQH + Hg + 5H; 

(ii) Na,CO, —*— X 

(iii) 4NaOH + ZnCl, ——>Na,ZnO, + 2NaCl+2H,O 

(iv) CuSO, +Na,CO, +H,O——» . CuCO, Cu(OH), 


basic copper carbonate 


(v) In case of alkali metals, for performing flame test, chlorides are preferred over carbonates 


as chlorides are more volatile. 


22.4 
мо, pg ^ 


Let, mass of pure H,S present in impure sample = “м” gm 


Then 4x 5x10? =—— > w = 0.34 gm 


2) 


So, % of pure Н,5 іп impure sample = ТЕГ x 100 = 85% 
17x = 85 
x-5 
1 
(i) NH,CI + Na;B,O; —"% (BN). + NaCl + H,O 
(ii) BCl, +NH,Cl—4%2 , B.N.H,CI, —“84 »B NH, 
(i) _ KBF,+K—*5B+KF 
(iv)  B,O, «Cr, (SO, ), —> Cr (BO, ), 


му В. - || (СН,МН,)), | [BH] 


СНз), № 
м) 8н, = BH, (СН, Ж 


8 
Average velocity = SRT = 4x10? 
nM 
ВТ = 2лМх104 
Total kinetic energy of ‘He’ = 3 nRT = 3 x : xRT = zs 
2 2 4 4 
Total kinetic energy of ‘He’ = 2, 2лМх104 
= e 2n x (4 x10*) x 10* 
4 
= 1807 Joule 
Total kinetic energy of 'Ne*°' = SnRT Sy te UB 


2 20 
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-Ê  onMx104 
10 


= 2 оп (20x10) x 104 
10 


= 3607 Joule 

za dh 360r + 1807 

Average kinetic energy of mixture per mole = ————_—— 
1.54 0.6 

_ 540 

“288 

= 807.42 J 

= 0.80742 kJ 

So, x = 0.8 

“10x =8. 


х 3.14 
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Mathematics PART - Ill 
Section — A 
37. D 
Sol. Favorable cases: For first diagonal we have 12 choices them for the second to be skew we have 
5 choices. So number of favorable choices is 1855 = 30 
Required probability = d = 2 
C, 1 


38. 


Sol. 


39. 


Sol. 


40. 


Sol. 


41 


Sol. 


42. 


Sol. 


43 


Sol. 


C 
Since [4/2066 |=| /2067 |-1./2068 |- | /2069 |= 45 and 2023 + 45 = 2068 


C 
Let z --x- =, then 2НН and 2z<(2,2) 
6 6 4 3 2 


Then, y =cotz+tanz+cosz = 


+COSZ 


51122 


Since, both 


and cos z are monotonic decreasing in this case 


Then y, = : roost = ТЫЗ 


5їп— 6 
3 


= у? =Z° =i, now x, у, z аге in Geometric Progression 


= = m n therefore a, b, c are in Harmonic Progression 
a c 


By G.M. > H.M.; Jac >b for a’, b?, c? 
3 3 
AM. 46M. 2 2 > (ас) > 


A, D 

Draw variable lines of slope 4x — 3y that passes through the points on or inside the triangle 
A,C 

162 57 multiply both side by A , we have z- ӨҢ Екі 

z А 2, 2) [Zol 


Circle with centre sd and radius kJ , however we have to exclude the point z = 0 from the locus 
20 20 


В, р 
If РА + PB is minimum — Area of APAB is minimum 
= C is mid-point of AB > Equation of AB is x + y = 10 
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44. 


Sol. 


45. 


Sol. 


46 


Sol. 


47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


51. 


Sol. 


А,В,С 

Since, log, x - 12 0 ; Let од, x -1=t, we have t-St 220 апаї> 0 

Solution of the above inequality is 0 <t < 1 = 0 <log x- 1 < 1 = 2<х< 4 

А, В, D 

#(х) - 3 if x is even and f(x) -А59 is x is odd 

B,C 

If à > 6, then sum of solutions = 5x and if à < —6, then sum of solutions = Зл 
Section — B 

1 

ЭЭ! EX ASO +.. + X2) = 2024 


1 1 1 


- (х+х? +X? +..... +х®®)+( au + apap tes + ]- 2024 
X X 


1 1 


2023 


Je 21012 - 2024 


X 

Where the equality holds if and only if x — 15 X= a en 2028 _ x >x=1 
X X X 
7 
lz| 2[z,| 23 and zz, «^ z& ^ 9 -,22,-9 
Let 2,2, =9(cos@+isin®), then 22, = 9(со50 - isin0) 
= 18с050 --9 = cos0- -i 
2,2, --9ю апа 2,2, =—9m° where o is cube root of unity other than 1 
log, (zz; ^ + (Z,22) | = 2x 2023 = 4046 
3 
y 

f(x)= ТЕ у Ээ Ve +(x? -17 
Let P be any point on the parabola y = x^ and A(3, 2), В(0, 1) A(S, 2) 
By ^ inequality |PA — PB| « AB B(0, 1) 
IPA - PB| < 10 
~ k= 0 i " 
6 


Locus of I is the tangent at the vertex => Locus is x = +3 


8 
la-bl «|b- el «le - af -62 => 4-54+6-64+6-4=-10 = б =-4а—-2Б 
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52. 


Sol. 


53. 


Sol. 


54. 


Sol. 
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3 
тынар M жены ЖЕТЕРІ) 
по) $1 -|»|нде- Ezctu- 5 


r=1 
4 
Let y = mx + c be the tangent => x^ — 2х2 — x – (mx + c) = (х? + ax + b)? 
>a-=0,b=-1,m=-1,c=-1 
= х+у + 1 = 0 іѕ tangent to the curve at (—1, 0) and (1, —2) 
= | las] - s] + [Bal = 4 


3 
A and B are (1, 2 3) and (2, 1, 2) respectively 
If AC = d, and BC = а, then volume of tetrahedron = = ABA d, = Bad, 


Also, CD? = 2 +02 +3 > d? «d? = 24 


2 2 
Using AM, GM, 25844, > dd, x12 > V = 248 
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Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Раг- is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 


Section - A (01 -06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - A (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) M atching List Type Questions. 
Each question has FOUR statements in List-I entries (І), (11), (ШІ) and (IV) and FIVE statements in List-Il 
entries (P), (Q), (R), (S) and (T). The codes for lists have choices (A), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - B (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/ round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full M arks : + If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks : + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial M arks 41 If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks 1 13 If ONLY the correct numerical value is entered at the designated place; 

Zero Marks 0 In all other cases. 
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Physics PART -I 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. 


The brake mechanism used to reduce recoil in certain types of guns consist essentially of a 
piston attached to the barrel and moving in a fixed cylinder filled with oil. As the barrel recoils with 


an initial velocity Юү, the piston moves and oil is forced through orifices in the piston, causing the 


piston and the barrel to decelerate at a rate proportional to their velocity; that is, a = —kv, 
(k > 0), where v and x are the velocity and position of barrel at time t. 
Piston 


Oil 
Choose correct graph(s): 
V, 


Vol 
(A) (B) 

О t 

vol 

o t 

(C) (D) 

O x 

Yo 
k “Vo 


A nozzle discharges a stream of water of cross — sectional area A with a velocity v4. The stream 
is deflected by a single blade which moves to the right with a constant velocity V. Assuming that 
the water moves along the blade at constant speed, Choose the correct option(s); 


(A) The Y component of the force exerted by the blade on the steam is Ар(Уд- vy sino. 
(B) The X component of the force exerted by the blade on the steam is Ap(V4 — V) (1-с080) 
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(С) The X component of the force exerted by the blade on the steam is Ар(Уд- vy cos0 


(D) The velocity V for which maximum power is developed is V = “a 


A ring of mass m and radius R is set into pure rolling on horizontal rough surface, in a uniform 
magnetic field of strength B-as shown in the figure. A point charge(q) of negligible mass is 
attached to rolling ring. Friction is sufficient so that it does not slip at any point of its motion. (0 is 
measured in clockwise from positive y-axis) 


X 


ххх х X хх хх х x х 

(A) Ring will continue to move with constant velocity. 
(B) The value of friction acting on ring is Вау cos 0. 
(C) The value of friction acting on ring is Вау siné. 


(D) Ring will lose contact with ground if v is greater than е 
4 


А solid paraboloid of base radius Ro and height һо is having uniform volume mass density of p,is 
Inverted and placed just above the surface as shown, of a liquid having volume mass density of 
p,. When paraboloid is released from rest it has been observed that when it becomes completely 
submerged in the liquid the paraboloid comes to the rest again. There exist uniform gravity of g. 
Assume that the liquid. body is very large so that liquid level is not changing as the paraboloid 
enters into the liquid. 


(A) The phenomenon is true for all paraboloids irrespective of their dimensions as long as density 
ratio is maintained. 

(B) The phenomenon is not true for all paraboloids irrespective of their dimensions as long as 
density ratio is maintained. 


(C) The ratio of & is 2. 


Ps 


(D) The ratio of ® is 3. 
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consider a metal rod of length L that is given a uniform acceleration as shown in figure (a) and an 
identical rod rotating with constant angular velocity in figure (b). 


— Stationary conducting 
Circular Frame 


(b) 
(A) If Va and Vs are potentials of end A and B respectively, then V4« Vs in figure (a) 
(B) If Va and Ун are potentials of end A and B respectively, then V4 > Va in figure (b) 


(C) Electric field inside rod has magnitude та in figure (а) 


mor 


(D) Electric field inside rod has magnitude in figure (b) 


A bead is fixed on a rigid ring of radius r and negligible mass as compared to that of the bead. 
Assembly thus formed is held motionless on a horizontal floor with the plane of the ring vertical 
and the bead on the top. Coefficient of friction between the ring and the floor isu. Now the 


assembly is given a slight push so that the ring starts rolling Acceleration of free fall is g. Choose 


the correct statements. 
e 


(A 
(B 
(C 
(D 


) The angle rotated by the ring before it begins to slide is tan” (u) 
) The speed of centre of the ring before it begins to slide is uJgR 
) The angle rotated by the ring before it begins to slide is 2tan ' (и) 

) The speed of the centre of the ring before it begins to slide is ш/298 


Section - A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (IIl) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


T. 


The ground state energy of hydrogen atom is -13.6 eV. A sample of hydrogen atoms in its ground 
state is irradiated with photons of energy 10.2 eV. The radiations from the above sample is then 


incident on two sample containing excited He* ions and excited 112% ions respectively. Both the 


о 
samples absorb the radiations. (use hc = 12400 eVA) 


List-l List-ll 
(I) | No. of spectral lines obtained in the Spectra of Li?* (P) | 6 
(П) | No. of spectral lines obtained in the Spectra of Не? (О) | 15 


0 
(ш) | Smallest wavelength in spectra of Не” is (48.8)X A thenX | (Б) | 5 
(Approx.) is 


о 
(IV) | Smallest wavelength in spectra of 1127 is (10.4)Y A then Y (S) | 10 
(Approx.) is 


(T) | 18 
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Codes: 

| II Hl IV 
(A) R P P T 
(B) Q P P Q 
(C) Q P R S 
(D) T P R Q 


Consider a given series LCR circuit as shown in figure. There are 10 switches. In list-I switches 
which are closed, is given and corresponding value is asked. In list-Il these values are given. 
Choose the proper value from Її51-1| to list-I using the codes given below. 


S Sol Sal 78 


X -R R Xç 


А Бл: — 3 


Е; = Ep sin ot E> - Eg sin(wt + >) 


List-l List-ll 
It is observed that effective current in the circuit in case 
if either Sg,Sg and S7 or if 55, Sg, Sg, S49 or if om 
() Sg, Sg and 5,0 are closed (Rest open) remains same. (P) 5 
Switch Sg, Sg 8 S,9 are closed. Now its observed if 
rest switches are opened or switches S5, S4 are closed 5 
(П) | (rest opened) effective value of current in the circuit is (Q) | = 
4nXc : 2 
same, value of is 
Switch Sg, Sg, 5у аге closed. Now effective current if 
$1, S2 closed (Rest opened) is |. and If S3,S, closed 2л 
(1) 1% (8) a 
(Rest opened) is 15, value of (t is 
2 
Switch Ss, Sg, Sg and 5,0 are closed. Peak value 
current if rest are opened is Із and if So, S4 closed 8л 
(IV) ese (S) | т 
(Rest opened) is l4. Value of (t is 
4 
T 
(T) 2 
Codes: 
| II Ш IV 
(A) Q 5 Р Т 
(В) о T P S 
(C) R P T Q 
(D) R S P Q 
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9. In each of the four situations of List |, a stretched string or an organ pipe is given along with the 
required data. In case of strings the tension in strings is T 2102.4 N and the mass per unit 
length of string is 1 g/m. Speed of sound in air is 320 m/s. Neglect end corrections. The 
frequencies of resonance are given in List Il. Match each situation in List | with the possible 


resonance frequencies given in List Il. 


List-l List-ll 
String fixed at both ends 
[^ 
(1) 05 (Р) | 320 Hz 
fixed fixed 
String fixed at one end and free at other end 
2 : 
(I) 0.5m | (О) | 480 Hz 
fixed end free end 
Open organ pipe 
(ПІ) 0.5m (В) | 640.Hz 
Closed organ pipe 
(IV) | | (5) 
(Т) | 1280 Н2 
Сосев: 
| | ШІ IV 
(A) Р R Q 5 
(В) Р 5 В о 
(С) R Q S P 
(D) Q S P R 
10. There exists a uniform electric field in space. Potential of few points in space is given below 
Coordinates (0, 0, O) (a, 0, 0) (0, b, 0) (0, 0, с) 
Potential 1V 2V 3V 4V 
Match the points in List | with their potential in List II 
List-l List-ll 
( (а, 6, 0) (P) | 4V 
(I). | (a, b, с) (Q) | 7V 
(Ш) | (са, -b, -c) (В) | OV 
(IV) | (0, b, с) (5) | 6V 
(T) | -5V 
Codes 
| II Ш IV 
(A) R T Q S 
(B) P Q T S 
(C) S Q P R 
(D) T P Q R 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. 


A pendulum with massless string of length | and bob of mass m is 

attached inside a railway carriage which is moving with speed v; as Vo Vo é 
shown. Carriage is brought to rest uniformly by applying brakes. © © 
When carriage comes to rest pendulum string is horizontal. 

Minimum magnitude of retardation of carriage such that bob 

completes vertical circular motion is (in ms°). 

(д = 10 ms?) 


A small boat is travelling downstream with velocity 5 m/s relative to river flowing with speed 7/3 
m/s. it encounters a log floating in the river at some distance from itself. It turns by an angle of 
37? and just crosses the edge of the log after 8 sec. Find time (in seconds) taken by boat to just 
cross the edge of log if log is kept fixed. 


In YDSE, if sources are incoherent, the intensity on screen is 13/0. When these sources аге 
coherent then minimum intensity on screen is l. The maximum intensity produced by these 


coherent sources on screen iis — W/m* | given E 1W /m? | 


The electrostatic flux through a rectangular area or T m lying in a plane 2х + Зу + 62 = 10 due 


to an electric field (8i +6] +10k)V / m will be in (V — m) 


A diver D is still under water г -$ at а depth d = 10m. A bird is diving along line AB at a 


constant velocity in air. When the bird is exactly above the diver he sees it at a height of 50 m 
from himself and velocity of the bird appears to be inclined at 45? to the horizontal. At what 
distance from the diver, the bird actually hits the water surface. (in meter) 

A 
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16. Consider the circuit shown. If in steady state V4 — Vc = 1 volt, find 11(V, -V,) in steady state. 


B | | C | D 
11 Ї 
5 yf 2.9 uf 
3 uf 
EF | 2 
6 uf І 7 uf 
| | 
A E G 
17. In the given circuit initially the capacitor is uncharged. R R 
At t 2 O the key k is closed. The time constant of circuit AWWW NAW 


is n times of RC. Find the value of ‘n’. 


E 
k 
AWW ШІ 
R R 
18. The pitch of a screw gauge is 1 mm and its cap is divided into 100 divisions. When nothing is 


placed between its studs, the zero of the circular scale lies 6 divisions below the reference line. 
When a wire is placed between its studs, the main scale reading is 4 mm and 56th division of 
circular scale coincides with the reference line. The length of the wire is 4.20 cm. Find the curved 
surface area (in ст?) of the wire in true significant figures. 
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Chemistry PART - II 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


22. 


The radial wave equation for hydrogen atom is: 


3/2 
y= та [(х-1)(х° -8x +12) e? 


where х-2г/ао, ag = radius of first Bohr's orbit. 
Select the correct statement(s) 

(A) minimum position of node will be 0.5ao 

(B) maximum position of node will be Зао 

(C) There will be 3 radial nodes 

(D) There will be 2 radial nodes 


How many of the following will give Cannizzaro reaction? 


(A) лат: (В) Ме,СНСНО 
i 1 
ol bL ә 65-5. 
O^ “сно 


On the basis of MO theory, which is correct? 

(A) The bond order for С» molecule is two and both bond are x bond 

(B) The bond order for С: molecule is two and one bond is x and one is c 
(C) The bond order for C2 molecule is two and both bond are o bond 
(D) 


D) Total bonding е in C2 is 8 


Which of the following statement(s) is (are) correct about slag? 

(A) The calcium silicate, CaSiOs is obtained in slag formation zone in the extraction of iron from 
haematite ore. 

(B) The chemical composition of "slag" formed during the smelting process in the extraction of 
copper is FeSiOs 

(C) In blast furnace/Bessemer converter, the upper layer of molten liquid (i.e. molten metal) is of 
slag. 

(D) The slag is fusible matter. 
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23. 


24. 


CH3 
H—+—Cl ji 
ШАН, (A), 
H—1—D 
CH3 
CH3 
H——Cl |; 
LAD, g (B) (assume S,2) 
H——D 
CH3 


Select the correct is/are statement(s) 

(A) A is optically active 

(B) B is optically active 

(C) A is optically active, but B is optically inactive 
(D) A is optically inactive, B is optically active 


Which of the following orders is/are correct? 

(А) SbH3 > МН» > АвНа > РНз - Boiling point 

(В) МН» > РНз > АвНҙ > SbH3 - Thermal stability 
(C) NH3 >PH3 > АвН, > SbH3 - Basic character 
(D) МН; >РН > AsH; > SbH3 - Bond Angle 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (11) and (ІМ) апа FIVE statements in.List-Il entries (Р), (Q), (R), (S) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. 


Consider the following list: 


List -1 List - Il 
Electrode Anode Cathode 
(1) Fused NaCl Graphite & mercury | (P) | О2(о) Na(g) 
(1) | Conc. NaCI Pt (О) | Одо) Нә (9) 
(1) Ой. Мас Pt (В) | Cla Нь (9) 
(IV) | Dil. NaClay ^ Mercury (S) | Cla) Ма) 
(т) |944) Cla(g) 
Codes: 
| I ІШ IV 
(А) 65 R Q Р 
(By Т R Q Р 
(С) “8 T Q P 
D) S$ R т Р 
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26. Match List-l with 01-11: 
List - | (Molecules) List - Il (Relationship) 


ис СІ 
() ( (P) | Identical 
"OHS "СНз 
ж К 
(П) C] a (Q) | Enantiomer 
"СНз "СНз 
әб! 
Ne 
"CH, 
Cl 
(IV) qud (S) Structural isomerism 
СН, 2 
(© 


(Т) Homomers 


(R) Diastereomer 


Codes: 

| T Ш IV 
(A) R T P 5 
(B R R T 5 
(C) R R P T 
(D) R R P 5 

27. Consider the following lists: 
List - | List - Il 
NaBHA alc 
( | СН“ = CH- CHO » (P) | Acetal 
(Il) | CgH&CHO« Ph- NH, — 9 , (О) | Schiff's base 
(Ш) | CgHgCOCHs +CH; - CH» - NH- CH — {45 , | (в) | Unsaturated alcohol 
(М) | ясно -2RcH;0H — > (S) | Enamine 
(T) | Imine 

Which one is correct? 
Codes: 

| T ЇЇ IV 
A R Q 5 Р 
B Т о 5 Р 
07 А Т 5 Р 
(D) R Q T P 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


AITS-FT-II (Paper-1)-PCM-JEE(Advanced)/2023 12 


28. 


Consider the following lists: 


List - I List - Il 
(1) МезС - CI + EtO Ма" (P) Me3C - OEt 
(I) EtCI + МезСО Na* (Q) | Alcohol 
(11) PhCI + MeO Ма? (В) | Anisole 
(IV) | РҺО-Ма* + МесСі (S) | No result 
(T) Ph-O-Ph 
Which one is correct? 
Codes: 
| II Hl IV 
(A) P Q S R 
(B) S P Q R 
(C) Q P S R 
(D) Q P T R 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


With strong oxidizing agent, the oxidation product of K4|Fe(CN), | is КО, FeO}, NO3 and 
СОЗ” , then what will be the ‘n’ factor of K4 [Fe(CN), |. 


For the acid indicator (HIn) thymol blue, pH is 2.176 when 60% of the indicator is in ionized form. 
Find the % indicator in unionized form іп the solution with [H] = 3.33x10 3M. 


Find out the efficiency (in 96) of the following cyclic process A >В > С >р > А for 1-mole 
mono-atomic gas. 


A solution having a vapour pressure of 520 mm of Hg contains o-nitrophenol and p-nitrophenol 


with mole fraction of 0.6 and 0.4 respectively. One of the above has P? = 400 mm of Hg. The 
vapour pressure of o-nitrophenol is 


A hydrogen like species with atomic number 'Z' is in excited state ‘n’ and emits photons of energy 
25.7 and 8.7 eV when makes a transitions to 1% and 274 excited state respectively. lonisation 
energy (eV) of specie is 
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35. 


36. 
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What should be the relative humidity below which CuSO4.5H2O would efflorescent at 25°C ? For 


the reaction 
Си504.5Ң;0(,) х--Си504.3Н20(;) + 2Н20(9) 


at 25°C Kp is 1.0x10~ atm? and vapour pressure of water is 30.4 torr. (Given: Relative humidity 
is the ratio of amount moisture in air to the maximum amount of moisture that could exist in air at 
specific temperature) 


Potassium has a bcc structure with nearest neighbours distance 4.52 A. Its atomic weight is 39. 
Its density (in kg m°) will be: 


Two moles of an ideal triatomic gas ¢ = 4 at 16 bar and 300 K are expanded reversibly upto a 


final pressure of 1 bar. How much work (in J (magnitude)) is done by the gas? 
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Mathematics PART -III 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


37. If о, а, оз, Од, а, are roots of equation x? -5x* -1- 0 , then 
ay Ft (B) $- --20 
r=1 ос 20 г-1 ас 
5 3 
r=5 1 r-5 1 1 
C ——+5 | =1 р --45| =— 
© files СЕ 
38. If three non-zero апа non-collinear vectors î+aj-k, 21-143К and ai-j4 3k are coplanar, 
then ‘a’ is/are 
1 
A) — B) 2 
(A) 3 (B) 
їг (D) -2 
3 


B 
39. If 3#(х) + 4£(3-x) = 3х? -8 and [f(x)dx <0, where о, В (a < В) are roots of x*-3x+a=0, 


then ‘a’ can be 


-1 1 
A) — Bé 
n 101 (8) 101 
2 401 
С) — D — 
(© 301 ч 301 
40. If the curves у = Ах? +Ax 2 and х= лу? +Ay a are tangent to each other, then X can be 
2 3 
A) = B > 
(А) 5 (8) 5 
13 + у601 -13+ 4601 
O = (D) 2 --- 
12 12 
20 1 1 T eas. 
41. lim — (nen (n CES етет [n+ st] is ‘a’, then 
ne үү 2 2 2 
(A) [а|=5 (В) [а|=7 
(С) (а)=6 (О) (а)=8 
Here (.) represents least integer part and [.] represents greatest integer part. 
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a, b, c are distinct complex numbers with |а| =|b|=|c|=1 and 2, z, be the roots of the equation 
аг? «bz +c =0 with |z,|=1. Also, let P and Q represents the complex numbers 2, and z, in the 


complex plane with ZPOQ = 0 , where О is origin. Then, 


(A) b? =ac, 0= = (В) 0-2 PQ = V3 


(С) b? =ac, PQ - 24/3 (D) 2b? =ac, Ө = - 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (11) and (IV) and FIVE statements in List-Il entries (Р), (Q), (R), (S) апа (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


43. 


44. 


Let N be the number of words which can be formed using all the letters of the word 
“DARJEELING?” so that there are at least two consonants between any two vowels. Then match 
List | with List II: 


List - I List - Il 
(1) If N is divisible by 2" (n €N), then n can be (Р) t 
(1) If N is divisible by 6° (P eN), then P must be less than | (Q) |2 
(Ш) Number of odd divisors of N is greater than (В) |3 
(ІМ) Number of zeroes at the end of М is less than (S) | 4 
(1) (5 
Codes 
| II I IV 
(A) PQR QRST PQRST PST 
(B) QRT PQT PQRS PQRST 
(C) PQRST ST PQRST QRST 
(D) PQST PQRST PQRT PQR 


Given y= ах +bx+c isa quadratic expression for x є [0, 2], y falls completely іп (0, 1] and 


b 
— — & (0, 2). Then, for a #0, match the following: 


2a 
List - I List - Il 
(1) The value of стау be (P) | 0 
(1) | The value of |2a+ b| may be (0) | 1 
A 
(ш) | itt 2 is a root of ax?+bx+c=0, then А maybe — | (В) 5 
а 
(М) The sum of roots of ax? +bx+c=0 is (p +p +3) 8) 4 
for p € К, then the value of |a| can't be 3 
(7) |2 
Codes 
| II Hi IV 
(A) PQ R PR QST 
(B) PQR PR T ST 
C) ST Q PQ RS 
(D) R ST QST PQ 


ааа ааа аана 
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45. 


46. 


Match the equations in List | to solution in List ЇЇ: 


List - | List - Il 
(1) ап Ж |+ 2. -( =F es forü«x«1 | (Р) | Only one solution for k е(0,1/е) 
л 2 2х л 
(M) | Inx = kx has (Q) | Only one solution for Ке ЁО 
e 
(1) | xe* =k has (R) | Two solutions for k ЕО 
е 
(М) | хіпх-К has (S) | Two distinct solutions for k € (о 
е 
(Т) | Мо solution for Ке (02) 
Codes 
| II Ш IV 
PQ T S PR 


(A) 

(B) T PT PR Qs 
(C) 06 а PT R 
(D RT QS PR PR 


Match the locus of 'z' in List | from List II: 


List - I List - Il 
(1) Straight line (P) | If 222+ +222 = (2+ 2); then z lies on 
(11) Circle (О) | If ||z-3|-|z+3]|<6, then z lies on 
(1) | Parabola (В) Жи -2(2 *z*-4( z f -2) , then z lies on 
(IV) | Hyperbola (S) | (2?+Z°)-4 Re (2) x (с EZ) (24 2) = 0, then z lies on 
(D | z «z =zz, thenzlies on 
Codes: 
| 1 Ш IV 
(A) PQ PR ^; QR 
B) Q РА OS >T 
(C) QR QR S P 
(D Є В T о 3 


Section — B (Maximum Marks: 24) 


This. section contains EIGHT (08) numerical based questions. The answer to each question is а 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


If cos (2- x^) + ѕіп (2- х?) - tan! x x: Given the solution set, a < x < В, then 23 is 


equal to 


= Қу). Then, f'(4) is equal to 


2 (v —х°)® 
{р = к Пе yov" 
х? + 


If (95їпх + 4cosec x) = 2k 4 has only three solutions, then k = 
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50. 


51. 


52. 


53. 


54. 
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If V5x -2у-5-0 isa tangent at any point P on the parabola whose focus is = (-v5,2) & length 


of latus rectum is 4 units; intersect axis at A & normal at point P intersect axis at B, then the 
circum radius of APAB is 


18 1 fg dx 1 
If t =l- 
ree ое 14 e?^* (ab)! 


where a and b are prime, then |a—b| is equals to 


Let f(x) 2x - x -x*lg(x) =a’ -2 (where a is real parameter) апа f(x)=g(x) has 


three real and distinct roots, then f(x) = [a^] has real root having the integral part (where [.] is 
G.I.F) equal to 


If ———— > max f(x) , where f(x) is constant for 0<x< V2, then minimum value of 


Let x, y, z are selected from the set of natural numbers. If the probability that x^ + y^ + z^ is 


divisible by 5 is Р (where р, а аге coprime), then p + qis equal to 
q 
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Physics PART -| 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. Four particles A, B, С and D of masses Ma, тв, Mc and Mp respectively, follow the paths shown 
in the figure, in a uniform magnetic field. Each particle moving with same speed. Qa, Qs Qc and 
Qpare the specific charge of particles A,B,C and D respectively : 


x x x 
xCongtant x 
magnetic 


x 

x 

X  XfieldX X 
x 

x 


Qa < Ов <Ос <Qp 


Charge on the particle B and particle D is of different nature 


) 

) Ор < Qeg < Qc < Qa 

) 

) Work done by magnetic force on the particle C is minimum as compared to other particle 


(A 
(B 
(C 
(D 


2. Two rays are incident on a spherical concave mirror of radius R = 5 cm and rays are parallel to а 
line AB which passes through the centre C. The rays are at perpendicular distances 3 cm and 4 
cm from AB respectively as shown. Find the distance between the points at which these rays 
intersect the line AB after reflection — 


(B) 2300 
25 
(C) zero (D) om 
3. A neutron collides head-on with a stationary hydrogen atom (ан!) in ground state, then choose 


the correct statement: (Assume that mass of neutron and mass of |Н! atom is same) 


(A) If kinetic energy of the neutron is less than 13.6 eV, collision must be elastic 

(B) If kinetic energy of the neutron is less than 13.6 eV, collision may be inelastic 

(C) Inelastic collision may take place only when initial kinetic energy of neutron is less than 13.6 
eV 

(D) None of these 
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Three identical large plates are fixed at separation of d from 1 d 2а 3 
each other as shown. The area of each plate is A. Plate 1 is 
given charge «Q while plates 2 and 3 are neutral and are 
connected to each other through coil of inductances L and 
switch S. If resistance of all connected wires is neglected the 
maximum current flow through coil after closing the switch is 


(C =e9A/d) (neglect fringe effect) 

(A) Qo (B) Q іш 
VLC JLG (0000 
20 p © 

е те 


Section – A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (С) and (Р). ОМЕ OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


A homogeneous disk of radius r and mass m is mounted on an axle OG of length L and negligible 
mass. The axle is pivoted at the fixed point O, and the disk is constrained to roll on a horizontal 
floor. Knowing that 2. ‘disk’ rotates СӨЙ ORMS, at the rate o, about the axle OG, 


LN: 


| 
б 5 : X 


Choose the correct option(s 


(A) The angular velocity of the disk oxi - j 


(B) The angular velocity of the disc 425) 
(C) The X component of angular momentum of disc about ‘O’ is тг 


(О) The Z component of angular momentum of disc about ‘O’ is zero 


Two. glass slabs of same thickness and same refractive index are joined to form an ‘L’ shape as 
shown. A ray is incident on the combination as shown (in the plane of paper)., Choose correct 
option(s): 


“6 
| 


Total deviation will zero for all values of 0. 
Total deviation will be zero for 0 = 45° only. 
The ray will emerge from point A for all values of 0. 


(A 
(B 
(C 
(D) The ray will emerge from point A for 0 = 45? only. 


Il arr wm 
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7. If the two slits of double slit experiment were moved symmetrically apart with small relative 
velocity v and the distance between screen and mid-point of slits is fixed and equal to D. 
Consider a point P on the screen at a distance x from central maxima then (x<<<D): 

(A) Rate of change of number of fringes between central maxima and point P changes with 


ал ХМ 
respect to time is — 
AD 


(B) Number of fringes contained between central maxima and point P increases with time 
(C) Fringe width decreases as time passes 
(D) Fringe width increases as time passes 


8. There exists a uniform magnetic field perpendicular to piane of the A Ё 
paper (inward) right side of the line AB. A particle of charge —q and B 
mass m enters uniform magnetic field B (perpendicular to paper m л х 
inward) at P with a velocity Ус at an angle a and leaves the field at P > Уо х he 
Q with velocity V at angle B as shown in figure. 
(A) а = p x x x 
(B) V 2 Vg V В| х x x 

201, sina 
(С) PQ = ———— Q| х х х 
Ва 
ЮМ | 2т\(т— a) 
(О) The particle remains in the field for time t = acc — B 
Ч 
9. The figure shows the velocity as a function of the time for an object with mass 10 kg being 


pushed along a frictionless horizontal surface by external horizontal force. At t2 3s, the force 
stops pushing and the object moves freely. It then collides head on and sticks to another object of 
mass 25 kg. 

V (m/s) 


t (sec) 


з 4 5 
(A) External force acting on the block of mass 10 kg is 50 N from t=0 to t =3 sec. 
(B) Speed of the 2™ particle just before the collision is 1 m/s. 
(C) Before collision both bodies are moving in the same direction. 
(D) Before collision, bodies are moving in opposite direction. 
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A ideal gas having f degrees of freedom is kept inside a thermally insulated vessel, the vessel 
has two large pistons each with charge of +Q and -Q. Assume charges are uniformly distributed. 
Pistons can move without friction inside the vessel. At an instant the charge of pistons is 
increased k times with the help of an external agent. Then which of the following statements are 
correct 


+Q -Q 


Vacuum Vacuum 


2 
(A) The Ratio of final to initial temperature of gas in equilibrium is 5 E : 
+ 


2K? +f 
+f 
(С) Work done by the agent in the process is (K^ —1)nRT, where Т; is initial temperature. 
2 
(D) Work done by the agent in the process is (K? Эг where L, is initial separation between 
Eo 


(B) The Ratio of final to initial temperature of gas in equilibrium is 


pistons. 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. 


A thin spherical soap bubble has surface tension S. Its surface is uniformly charged with charge 
Q, its volume is V. It is found that when Q? = 16nzsgSV, the excess pressure inside the bubble 
becomes zero. Find n. 


A circular disc of diameter d lies horizontally inside a metallic hemispherical bowl of radius a. The 
disc is just visible to an eye looking over the edge. The bowl is now filled with a liquid of refractive 


index p= 43 . Now, the whole of the disc is just visible to the eye in the same position, if < і5 


equal to: 


A metallic ring of mass 2 kg and radius 1m with a uniform metallic 
spoke of same mass 2kg and length 1 m is rotated about its axis 
with angular velocity 1 rev/sec. in a perpendicular uniform magnetic 
field B of magnitude 10T as shown in figure. If the central end of the 
spoke is connected to the rim of the wheel through a resistor R 
magnitude лО as shown. The resistor does not rotate, its one end 
is always at the center of the ring and other end is always in contact 
with the ring. A force F as shown is needed to maintain constant 


X X X X X 


angular velocity of the spoke then, fill = (The ring and the spoke 


has zero resistance) 
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14. 


Mirror in the arrangement shown in figure is moving up with speed 8 cm/sec. Speed of final image 
(in cm/sec) is 4x, calculate x. 
Object 
e 


Two coherent monochromatic point sources S, and S» are placed in front of an infinite screen as 
shown in figure. Wavelength of the light emitted by both the sources is 2. Initial phase difference 
between the source is zero. 


Initially 5,5, —2.5X and the number of bright circular rings on the screen in nj. If the distance 

5:52 is increased and made 5.7. the number of bright circular rings becomes по. The difference 

no = is: 

If the frequency of k, x-ray emitted from the element with atomic number 31 is f, if the frequency 

of k, x-ray emitted from the element with atomic number 51, is given by = ‚ then x is (assume 
X 


that screening constant for K, is 1) 


A stationary observer receives a sound from a source of frequency 2000 Hz moving with constant 
velocity. The apparent frequency varies with time as shown in the figure. 
f(Hz) 


t(s) 
The value of f,, is (2300 — 10x)Hz. Find the value of x. (Take speed of sound = 300 m/s and 
neglect the time taken by sound to reach the stationary observer). 


5 moles of Nitrogen gas are enclosed in an adiabatic cylindrical vessel. The 


piston itself is a rigid light cylindrical container containing 3 moles of Helium He 
gas. There is a heater which gives out a power 100 cal/second to the nitrogen 
gas. A power of 30 cal/sec is transferred to Helium through the bottom surface N2 


of the piston. The rate of increment of temperature of the nitrogen gas (in ҰМ 
kelvin/sec) is (assuming that the piston moves slowly): | | 
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Chemistry PART - Il 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


3- N 
19. The magnetic moment of [Mn(CN), | is 2.8 BM while the magnetic moment of [MnBr, ЇР is 


5.9 BM. The geometries of the complex ions respectively are: 
(A) Tetrahedral, tetrahedral (B) Octahedral, octahedral 
(C) Octahedral, tetrahedral (D) Tetrahedral, octahedral 


20. D-glucose on treatment with x mol of PhNHNH^» gives 1 mol of (A), 1 mol of РАМН, and 1.mol of 
NH3. (А) and x are: 


A Х 
НС--М--МН-Рһ 
С--М--МНРһ 
НО Н 
(А) 3 
H OH 
H OH 
СН,ОН 
СН--Х--МНРН 
H—-—OH 
НОН 
(В) 3 
H—1—OH 
H—1— OH 
CHOH 
C—N—NH Ph 
НО--г--Н 
(C) Н--- ОН 3 
HO ——H 
СН,ОН 
СН--М--МНРһ 
С--М--МНРһ 
HO H 
D 2 
(0) OH 
OH 
СН,ОН 
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21. 


22. 


Initially 3 moles of ‘A’ was taken in a 1L container. What would be the approx. moles of A left in 
the container when the following equilibrium is established. 


ЗА = B; Kc =8x10"° 


(A) 1.67 x107^ (В) 3.33» 10-8 

(С) 1.25х10:19 (D) 5x10-8 

Which of the following cationic detergents? 

(A) Sodium lauryl sulphate (B) Cetyl trimethyl ammonium bromide. 
(C) Sodium dodecylbenzene sulphonate (D) Glyceryl oleate 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


24. 


25. 


26. 


Following graph is constructed for the fixed amount of the gas. Which of the following is/are 
correct? 


T(K) 
A) From 1-» 2 pressure will increase 
В) From 2 — 3 pressure remains constant 
C) Gas pressure at (3) is greater at state (1) 
D) For pressure the correct order is P(3) » P(2) » P(1) 


( 
( 
( 
( 


The compound(s) which (have) peroxo linkage is (are): 


(A) H99504 (B) H2SO5 
(С) H5S507 (D) H2820g 
Which one is classified as addition polymer? 

(A) Acrylonitrile (B) Dacron 
(C) Neoprene (D) Teflon 


Which of the following is /are true about azulene? 


q 


Azulene 
(A) Both rings are aromatic in nature 
(B) It is soluble in polar solvents 
(C) Attack of electrophile occurs at five membered ring 
(D) Attack of nucleophile occurs at seven membered ring 
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27. Which one of the following statements about acidic/ basic strength is/are correct? 
(A) HCOOH is more acidic than Ph - COOH 
B) Acidic strength odder is as CHOH > НО > CoH, - OH 


(B) 
(C) Fumaric acid is stronger acid than Maleic acid 
(D) Pyridine is more basic than pyrrole 


28. Compound “Р” (C159H42O) evolves Н gas with Na metal. It reacts with Bro / ССІ, to give 'Q' 
(C10H12Br20). With 1-/МаОН it forms iodoforms and an acid ‘R’ (CgHgO;). ‘P? has geometrical 


and optical isomers. The structure of 'P' and 'R' should be 
COOH 


(A) (B) PH- CH = CH- COOH 


CH=CH; 
OH 
Ена 


CH—CH-CH4 
(C) OH (D) 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. The number of moles of CO; that will be evolved in the following is 
Hooc © соон 
HOOC COOH 20 
HOOC 
HOOC COOH 
30. How many of the reagents from the lists below would give effeverence when treated with 
propyne? 
NaOH (I) СН, СН,ОНМа (1) 
СН, СНьМоВг (III) NaH (IV) 
NaNH» (V) Na (VI) 
NaHCO; (VII) {(CH3)CH}, NLi( VIII) 
CH3CHoLi(IX) 
31. How many of the following are reducing sugars? 
Glucose Fructose Mannose Sucrose Maltose Cellobriose 
Lactose Cellulose Starch 
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32. The formation constant of complex Но is 1.0х 10079) 


Given: zl o) = 0.85 and 2 | = —0.05 V. 


Hg?* /H Hg- /Hg. Г 


The value of 'n' is 


33. 30 ml of 0.2 M NaOH is added to 50 ml 0.2 M СНзСООН is give 80 ml of the solution. о mL of 


0.2 M NaOH required to make the pH of the solution 5.00. The value of ‘x’ is 
Given: The ionization constant of CH;COOH = 2x10 ?. 


34. Iron exists as BCC at 10°C while exist as FCC at 910°C. What would be the percentage decrease 
in volume of iron at 910°C from 10°C? 


35. Among the following how many of the molecule is linear? 
CO», NOs, SO», N3, CoHo, l3, XeFo, Весі», CS» 


36. For the reaction: 3A (g) —  ?B(gy the rate of formation of ‘B’ at 298 K is represented as 


Ed --0.04- 2In[A . The order of reaction is 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. If (о – В), (a +B), 2+2) аге in А.Р. for o» 0» В and |о/ > |p|, then for quadratic equation 
о 
ах? +bx-1=0 
(А) a e(-2, ©) (В) a е(-, 2) 
(C) ас(-с, 0) (D) а е(0, ) 


38. ту 2 


ror з (r° +8) 
1 2 
A) = B £ 
(А) 3 (B) 5 
3 2 
С) = D) £ 
(C) 5 (D) 5 
39. Let P be a point (not origin) lying on the parabola х? = y. The normal line to the parabola at Р 


will intersect the parabola at another point Q. The minimum possible value for area bounded by 
the line PQ and the parabola is 


2 3 
A) — By = 
A (8) = 
4 3 
С) = Dy = 
(C) 3 (D) 5 
tan? x 2 
40. If | ) вес хазар Юг ort then number of solutions of 


(1+ tanx -/T+tanx) (1+ tanx)" 


tanx + x? =1 is/are 
(A) 0 (B) 1 
(С) 2 (D) Infinite 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


41. Which is/are correct? 
2.2 x ain3 л/2 
(A) = xdx зов (xt) {in ==") ax (в) (= xdx E X dx 
3 (14x) e :2Х-л ә X 
T ur n? x n та, n 
(C) NT о Хах-0 (б) Е 2: -3|в in2x(x + 1)In(x +1)dx 
0 0 0 (1-х) 0 
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42. 


43. 


44. 


45. 


46. 


6 _ 6 03. 
If a, В are roots of х2 —x-—1=0, then quadratic whose roots are either Е 5 ' or Е p J 
о 


p? 
is/are 
(А) х? -5x «4-0 (В) x* - 7x «12-0 
(С) x*-5x+6=0 (D) x^ -9x «14 20 
k=n k+1 k 1 dx 2 
If “9-3 08 and a(x) = (хел) ( 22) +460), then 
(A) g'(0)-2 (B) g"(0)- -1 
(= 
ЖЕ о и атаны 


If P moves оп a circle which touches both the axis and angle bisector of / АРВ for two different 
positions of P in the same segment are given by x+y - 3 and x-y = 1, then radius of circle can 


be (AB is given chord) 
(A) 1 (B) 3 
(C) 4 (D) 5 


Let f:R (0, 1) be a continuous function, then which of the following pair of vectors are linearly 
dependent for some x e (0, 1)? 
(А) а= (f(x))i +2), b = x'i «3j (B) а= (t(x))f - 3], b- xi 2j 
(C) ШЕ (D) ЕС а +21 5- хі +3] 
0 


0 


Matrices of order 2x2 are formed by using the elements ої the set А = {-2, -1, 0, 1, 2). Then, 
probability that matrix is either symmetric or skew-symmetric, is greater than 


1 2 
(A) — (в) = 
3 3 
© 2 (0) = 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


48. 


49. 


2x? +ах+2_ е! 


Number of integral values of a for which 
x? 4x41 “| +1] 


is true Vx eR and у>0 (where [.] 
denotes G.I.F), is 


a 


0 
If det (A) = | where а is complex number, a is its conjugate and det(2A* -2A)-144, 
о 


then (А) is either m or n, then (m + n) = 


ох +1 


If f(x) = Vx eR- [B] &aBz1 & о z1 isa self-inverse function such that 


A ei AR (8) , then “В” is equal to 
4 1-а 
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50. 


51. 


52. 


53. 


54. 
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If f(x) =х+18& 9 (х) = х? +x +1, let gof(x)=h(x), then Іт! 


Let a be a complex number satisfying ia? +a?-a+i=0 ала В be a complex number satisfying 
|B-1|=4, then maximum value of | о +В | is 


Let A be a square matrix of order 3 such that transpose of inverse of A is A itself, then 
| adj(adjA) | is equal to 


If p = sin*a-- cos* a1 and д = cos? В+ іп B1 (o,B eR), then the value of 
[(Р+а) ы, | - [(p + а) | is (where [.] is ОЛЕ) 


Гери X, is formed using the digit 1,2...9 . Each digit is being used once only. If n 
is number of possible n for which 1 <| х, – х, |65 and п» is number of possible n for which 


d is equal to (where [.] is G.I.F) 


| x, — x, |= 1, then | 
Hs 
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Physics PART -I 
Section – A 
1. АВС 
Bil. - Egy ОУ, |9%- -k dt [а 
dt о t 
In ~-=-kt Ve ое“ 
Uo 
“ж 


ГС dx = оо edt 


X= fo], = ү (e ^ i), X= га (1 ег“) 


ЭР” dv = -k dx 
dx 


[odo = kf dx 
Up 0 
У. -kx 


2. ABD 
Sol. В 
Av 


UA — VA - М 

Y 

)чА 

Л 

ты A 1 р X 

[ -» miVi ЕМ Утім 
FA " 
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—*» x components: (Am)u-F, At = (Am)ucoso 

+ Ту components: +F At = (Am )usina 

Substituting Am = Ар(од = V)At and u = v, - У, ме obtain 
F, = Ар(од - V)" (1-соѕ0) < and F, = Ap(vA- уу sino 7 


Power =F,V = Ар(од - М)? (1- cos0) V 


d(power) 5 , 
Ny = Ар(о% -4одУ--3У2 J(1- cos0) - 0 
У-од V -Уа For maximum power V -a 


3. ACD 
ip 2,0 0 . 0 | 
Sol. f=qv'B sing - a aveos(2 Binz - Bavsino 


Since, speed at topmost point is maximum 
. N2mg-2Bqv 
| Fmag = qd 


= To loose the contact, М-0 


= у= 19. 
2qB 
4. AD 
Sol. Let Y -ax* (A parabola) 
Y= aX ( from given data) 
Fup 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


3 AITS-FT-IIl (Paper-1)-PCM(Sol.)-JEE(Advanced)/2023 


mg- дугаа 
до а! 
2 2 
ду _ g- P. gag- xY 
dt лА°Н р. В H 
2р, 
2 
ду. рду? 
ду p, H? 
0 
[уду = fg- m ) dy 
0 5 
Ор, 
o = gH-=—H 
9 3p, 
Р. 23 
Ps 
5. ABCD 
Sol. Due to pseudo force, electrons move from B to A. 
a 
A О Ёс--- Ов LN. » Үр 
-ive ive 
In figure (b) electron moves from A to B 
Region | Region !! 
6. BC | 
Sol. шин! 


Р uN 
Vcis Horizontal only. 


Ve = Vc + Vc 

Mac 

Mechanical energy conservation, 

mgR(1- cos0) = SVE Маа = 2VC080/ 2 
gR x2sin? 0/2 = 2v* cos’ 0/2 

V= JgRtan0/2 

t. =“ %-0 Asl, =0 

NRsin0 = uN(R --Rcos0) 


їапе/2= р 
Ө = 2tan ' (u) 
7. С 
Sol. For Не" absorption occur from level (2 — 4) 


For Li** absorption occur from level (3 > 6) 
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8. D 
Sol. (1) If 1* case E = E, = Egsinot 
If 2 case E =E, = Egsin(ot + ф) 
If 3 case E = E, +Е = Eg 'sin (ot +8) 
All three cases effective value is same => Eg' - Ep 
2n 
> ф- m 


(1) Case : (2) When S5, 5, closed Z4 = V2R 


Case : (2) When all opened Z, = |Р? +(x Xe 


> Xc -X, =R > Xç = 2R » 70 2 


(1) When S4, S; closed Z} = V5R 
When 5з, S, closed 2, = J2R 


l E l 2n 
NIC 
I, V5 L) 5 
(ІМ) When all opened Z, = V2R 
When S5, S3 Closed Z5 =R 


2 
l3 _ 1 25 l3 E Tt 
Lh 2 Кта” 


9. В 
Sol. (І) The fundamental frequency in the string. 
fp Nun. [ША 1, зарн 
20 1x10? 2х0.5 


Other possible resonance frequencies are fa and fy = 320 Hz, 640 Hz, 960 Hz. 
(1) The fundamental frequency in the string. 


| ie be 
4/ 40.5 
Other possible resonance frequencies are 
fg = 160 Hz, 480 Hz, 800 Hz. 


01) The fundamental frequency in both ends open organ pipe is 


v 98057" 420 Hz. 


0 26. 2x05 
Other possible resonance frequencies are 
f. = 320 Hz, 640 Hz, 960 Hz 


(IV) The fundamental frequency in one end open organ pipe is 


Mee 988 Cp Me. 


гэн 47 4x0.5 
Other possible resonance frequencies are 
fp = 160 Hz, 480 Hz, 800 Hz. 
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-1 -2М -3У 
Sol. ‚е Eje erus 
AV =-E.d 
Section - B 
11. 25.00 
Sol. Acceleration of train = a—— > 


Motion of bob w.r.t. train: 

Initially Vooo/tran = О 

From A——— B, pseudo force F = ma <— acts on bob. Let bob turns through 180° 
and has speed v' at highest position 


F=ma 
(pseudo) at rest 


W/E theorem A >B: 
FR = jme 4 mgh 


2 
T- 2(ma-mg) ....... (i) 
B——>C : Now train has stopped, a = 0, 
No pseudo force acts on bob. 
Conservation of Energy 
mgR + 1 nv? = mv 
2 2 


mv"? 
= -2m 
R R 


T 4 mg = 2 (ma – mg) - 2mg [From eq. (i)] 
On solving а> 25m/s* 


12. 6.00 
Sol. 


PQ = 5x8 = 40m 
w.r.t Ground 


Velocity must be along PQ 
V, SINO = v, sin37 
sin = 7/25 


Vor V; AQ 
P ү, 
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40 
V,, COS O + v, cos 37? 


=6 sec. 


13. 25.00 


(8-61-4 

llo - 2, Jb = l 
2h, flo -12) 

=13% +12l = 25% = (5)^ ly 


Imax 


_ | 8x2+(6x3)+(10x6) | 7 


422 +32 +62 47 


15 41.23 
V 
Sol tana = — 
х 
16 1.80 


1.80 
Vig =—— 
G 41 
17. 2.75 
Sol. Equivalent resistance across capacitor (after shorting the battery) = m 


Voltage across capacitor in steady state = ЗЕ 


18. 5.94 
Sol. Least т Wa 7 mm 
М 100 

Diameter of the wire is 
d=4mm+56xL.C-6xLC 
d=4mm+50xLC 
d= 4mm+50x0.0i1mm 
d= 4.50mm 
d=0.450 cm 
The curved surface area of the wire is 
S=ndl 


5- 2, 0.450x4.2 =5.94cm? 
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Chemistry PART - Il 
Section – A 
19. ABC 
So. (х-1)х2-8х-12|-0 
x=1, 2,6 
ar ap 
Х---(---, ag, За 
ag 2 : 0 
Minimum position maximum position 
0.5 ao Зао 
20. BCD 
Sol. It will give Cannizzaro because it fails to give self aldol 
CH3 
"CH—CHO 1 
7 
CH3 
| | IV 
О CHO 


О 
=О 


/ N С C—H VI 


These will give Cannizzaro reaction. 


21. AD 
Sol. С,-015:018 028 25° n2p/n2p; 
forms.x bond 
22. BCD 
Sol. Fact 
23. AB 
Sol. CH3 CH3 
Cl рдн H 
H D H D 
CH3 CH3 
A Optically active 
CH3 CH3 
Н пан, H 
H— D H D 
CH3 CH3 
A Optically active 
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24. ABCD 
Sol. (А) МН» has higher boiling point than АвН and РН» on account H-bonding. SbH3 has highest 
boiling point on account of highest molecular weight. 
(B) As the size of element increases, the strength of M-H bond decreases and thus stability 
decreases. 
(C) Basicity decreases down the group. (Drago rule). 
(D) (Drago rule). HEH angle (°):МНз = 107.8;PH3 =93.6,AsH3 = 91.8;SbH3 = 91.3. 


V) NaCl (mercury electrode) 
(І) Fused NaCl: 
At cathode: 


Nat +e ---эМа() E? = -2.71V 


25. A 

Sol. Electrolysis of NaCl 
(1) Fused NaCl 
(1) Conc. NaCl (ag) 
(11) Dil. NaCl(ag) 
(I 
| 


At anode: 
2cl- —> Clag) -2e ;E°=-1.36V 
Voltage --2.71-1.36 --4.07У 


(1) Conc. NaCl (ag) 
At cathode: 


2H* - 2e. ЭН) ;E? =0.00V 


2Н,О-26- ЭН) +2097; ;Е° = 0.828 


Nat +e ——>Na SE? =-2.71V 
At anode: 
40H ——oO» -2H50 + 4e^ ;E? = -0.401V 


2H,0—>05 44H? 4465. —;E^-—1.229V 


T,K 2617 —— Clo +2е7 ;E? =-1.36V 

(due to over voltage and high conc. of Cl) 

At cathode: Н) 

At anode: Со), [O» also but percentage тау be low] 


To increase the kinetics of reactions a higher voltage (as from required) is provided, due to this 
СІ start to oxidized at the anode, So 

Cl, -higher voltage 

О» - lower voltage 


(11) Dil. NaClyaq) 
At cathode: 


2Н,О + 267 — 2Hb(g) -20H ;Е° =-0.828V 
At anode: 

2Н0--->044) -4H'«4e  ;E?--1.229V 
At cathode: Н,4) 
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Sol. 


27. 


Sol. 


28. 


Sol. 
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At anode: Од) 
(ІМ) NaCl(ag (Mercury electrode): 
As Na makes an amalgam with Hg so the kinetics favoured the occurrence of Na rather than 


О 
М = 


Unsaturated alcohol 


(1) CgHgCH—O + НМР PEGS) C.H. cH—N—Ph 
Schiff's base 


Ce Hg, „СНз она) 6685 „СНз 
(ІІ) y O + HNO a 20 
ШС `“©н;СН» нс CH2CH3 
Enamine 
|| x OCHR 
(IV) R—CH + 2RCH, — e n-uc 
OCH;R 
Acetal 
C 
EON CH3 
(Il) H3c— -<- СІ ЕЮ? Ма ———— 2, + EtOH 
нс“ нас с рус" 


(1) CH3CH3CI + Мез СОЭ МА — Champs Nes * CHz-CH» 


(ІІІ) (%- + MeO” Na NO rxn 
(IV) TE + Me-C| ———> 2 


Anisole (R) 
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Section - B 
29. 61.00 
Sol. 
+2 +2 -3 [0] +3 -5 +42 
K4[Fe(CN)g] -----»- КО + Fe,03 + NO3 + СО, 


KON 
(Du 


Total f in oxidation number = 48 4-12 4 1 - 61 
So ‘n’ factor = 61 


Ohi 


30. 25.00 
Sol. Ніп ——SH* «In^ 
1-0.6 0.6 
-04 
Ші 
H- pK, +lo 
p p In * g [Hin] 


0.6 
2.176 = pK, + log — 
рК + 904 


pK, =2= Kpn - 107? 
нїп Н? +In7 
1-0.6 0.6 
-0.4 


now Hin ===» H? -«In- 
C(t-a) 3.334009. Са 


> а-0.75 
So [HIn] = 1- 0.75 = 0.25 


so [HIn] = 25% 


31. 15.38 

Sol. Total work done in the cyclic process 
— Area under PV 
= PoVo 
Now, 


В D - 
Heat taken А Неаї їакеп >C Heat rejected 2 Heat rejected 


їе (2Т-Т) | =1x ar - a7) 


at constant volume at constant pressure 
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_ SRT ЗӨВТ 
2 2 
- 1.58Т 5RT 
At point A 
= 1.5РМ 5Р,У, 
ын 99 Ромо =1RT 


Total Heat taken 
= 6.5 Po Vo 
work done Po Vo 
~ Heat taken 6.5P9Vo 


= 0.1538 i.e. 15.38%. 


32. 600.00 
Sol. o-nitrophenol p-nitrophenol 
Note: 
H. 
o^ i 
N 
EN 


Due to intramolecular H Bonding V.P of O.nitrophenol will be higher. If one have V.P = 400 8 
the V.P of mixture is 520 mm of Hg, i.e. the V.P of other will be higher than 400, so if P is the 
У.Р then it will of O nitrophenol 
O nitrophenol P nitrophenol 
P 400 
520 = Px0.6 + 400 x 0.4 
_ 520-160 360 


0.6 0.6 


P - 600 mm of Hg. 


33. 122.40 
Sol. 287-138:51 22-22 Ls (i) 


8.7 = 13:6 22 РЕ 2. (ii) 


25.7 _ 9n? -36 

87  4n?.36 

2.95 x 4n? — 2.95 x 36 = 9n? -36 
n? (11.816 - 9) = 36х1.95 


n? – 25 > n-5 
Now, 
ok 1 
25.7 = 13.62 1-5 
4 25 
2-3 


lonisation energy = 13.6x 3? = 122.4 eV 
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34. 25.00 
Sol. СибО: -5Н:0 == CuSO, :3H20(s + 2H 20(4) 
р 
kp =p* 
10-® = р° 
p=1 0^? atm 
-107? x 760 =7.6 mm of Hg 
Relative humidity = ne x100 = 25% 
30.4 
35. 915.00 
Sol. In BCC nearest neighbor distance 
_ МЗа 
2 
УЗа _ 4.52 
2 
2х 4.52 
а = А° 
E 
a руз = - == 0.915 g/cc 
x 4 
6х1029 id x10 9€ 
43 
-915 kg/m? 
36. 7482.60 


Sol. Given: P, =16 bar, T; = 300 K, P5 «1 bar, Т, =? 
To calculate Т; use: 
2) 
ТР“ Y ^zconst 


DR 
ТІР! T - ТЫР; T 


ә 
300х16.! - Тр x1 7 
ul 
Т, 2300x164 
2-35. -150к 
2 
Wrev.adia = Cy (T Е Т!) 
= 2x3R(150 - 300) 
= 7482.6 J 
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Mathematics PART -III 


Section — A 


37. BC 
Sol. x^ (x -5)-1 


1 
>x-5=— 
х! 


эз ЗУУ 88528580 
а, 


Similarly, 2 + 5 -о, 
о 


г 


38. А 


Sol. “|0 -1 3/=0 


>а = 3 or2 

But for a = 2, two vectors are parallel. 
39. D 
Sol I= [f(x)dx 


->і- fi(a+B-x)ax - [t(3-x)dx 
So, л (зэ? в)ох 


- B оз 28(g—o) 
-(В-а) В +a? +Во – 8} 
= V9- 4а {9-aß-8} = /9-4a(1-a)x0 


Талд P 
4 
40. AB 
Sol. If Ax? +(A—1)x+ 3 - 0 has equal and real roots, 
m си 


24 

=> 64? -1381 +6 = 0 

" 13 +169 - 144 2,3 
i 2x6 Eu 
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41. 


Sol. 


42. 


Sol. 


43 


Sol. 


44 


Sol. 


BD 
im( +] (87) (ipe МШ І | MEAT 
noci n" n 2n 2?n 
toa i 
-ele?e?,..... со 
нэ 

tity nd 1-1 

е22 -е 2-е?-7.3441 
АВ 


| |-12:|-18 |z,+z,|=1 
“|Z, + zl = [z,|t - e^| 2 1 
|2, –2, = iz,|1-e*| =1 
PI» QE 


112,42, =2,(140)=—= 


6 
82,2, =220= — 
а 


2 
ЕЕЕ 
а 


a? 
14 cos? 0+ 2cos0 + sin? 0 = 1 
2-4 2cos0 -1 
2n 


оаа ёт 
2 3 


C 
AEEI (4 vowels) and DRJLNG (6 consonants) 


N= Sx [6 = 12x720 


= 2° x 3° х5! 


A 
Either increasing or decreasing рап lie in [0, 2] -> (0, 1] 
Then y(0)=c=1 ого 


and у =@(ax+b)+¢ = y(2)=2(2a+b)+c=1 ого 


-asb|- 1 
2 
2 2 

27 таг ата Вон, ones (i) 

a a a a a 
м4а-25-1-0 
(eG saa wes (ii) 

2a 4a 


From (i) and (ii), A -5 
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1 
2a+— ll 
Sum of roots = -2 =| ——2 |= p?+ p+3>— 
a a 4 
м4а-25-1-0 эйе uH 
2a 4 
-b = aug For a »0, EX => eee 
2 2а 4 3 
2 2 
Ғог а <0, а2=> |а|<= 
3 3 
la| « 0.66 
45. D 
2 TX 1 . 27 1 
So. | -f(x)- Zian) t has point of minima at x = — 
T 2 2x 2 
So, range | 2 
T 
58 x1 


>e<1 >k<0 

So, for Ке C o) , we have two solutions. 
e 

In the same manner use graphs. 


46. A 
Sol. -27+7°72=(7+7) 
= zz(z+Z)=(z+Z) 


эх -у-14 x=0 


circle straight line 
P 
GaN 
C 
> 6 3 
IPA - PB| =6 


means, P lies on straight line 
& |PA - PB| <6 shows it is hyperbola. 


Section - B 
47. 1.33 
on m m 
Sol. 1х |& v3 & Гай: 
|x |x V3 55536 
1 1 
>xX>— <x< 3 
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48. 


Sol. 


49. 


Sol. 


50. 


Sol. 


51. 


Sol. 


52. 
Sol. 


E 
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0.25 


у= = у? +х?у-х = 0 


X 
ы өз) ау 2857), neces 


& gre) E (ауе) a 
-у(х°-у) 140 (Ух) 
(x? +у)(х+у?) ydx (х +y)(x+y*) 
= (п )= uem) = пу+с= | Wee 


4.50 


13 


12 


712«2k-4 «13 
>8<2k<9 


m d 
2 


1.78 


2 
(distance from focus)? = (Circumradius) 09913) =Rx ; x42 В = = 


14.00 


QW n 1 1 
Ly (3x17)! 
So |а-Б5|-14 


1.00 
x'—-x'-x412(x4D(x-D, f(x) = g(x) have 3 real and distinct roots 
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53. 


Sol. 


54. 


Sol. 


>0<a’-2<1 
es [a |=2 
Now х = х2 -х+1= 2 
has solution іп (1, 2) 
— the integral part of root is 1. 
4.00 
3x? «1 (3x? +1) 
NES +x") Axe +1) 
2x* +(x? +1) 
xvx? +1 
_ 2x б ух? +1 
Vx? +1 X 
> 2/2 
Equality for 2х? = х? +1 
x? =1 


147.00 
176 22 


Required probability = --  5--- 
" Р ý 10x10x10 125 


So, р%4-147 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
Section – А 

1. В 
Sol. Since B & revolve in opposite since, thus they are oppositely charged. From direction of motion of 

the charges Qa = + е Ов & Ор->-уе Qc — neutral 
2. A 

2 
So. | CR-. 5. - LP апаң = 3 cm) 
2cosi 2A R? -h2 
CF. Re and (ho = 4 cm) = СЕ» - CF, EO cm 
2 EE — 22 ЭГМ!Ї Л oa 
24R? -h2 24 

3. A 
Sol. If maximum loss in kinetic energy is greater than first excitation energy inelastic collision may take 

place. 
4. D 

оу ас ас оо 

(sj 1 22 2112 2/12 

So. 2-7 --1% 
2С 2 
> b= доо 
MEN TC 
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5. 
Sol. 
Ус-оөхіс-0 
(ві-і)х(Ш-гі|)-0 
(Los —re,)k =0 © = @,1/L 
в = oi - (ro, / L)j 
6. 
Sol. 
Option B and C are incorrect. 
7. ABC 
Sol. Let N be the number of fringes within the length x, then we have, 
BN=x => DAN =X - N= хе 
а AD 
At any time t 
Х 
N=—~(d+vt 
(9-4) 
dN ху 
dt AD 
8. ABCD 


V, 2mV 
So.  r-w and PQ -2r sina = $119 sing 
qB qB 


a=ß 
: aur 
Time taken (t) = SV 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


Sol. 


10. 
Sol. 
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ABC 
From graph in time from t=0 tot =3 sec. 
Acceleration of object of mass m, = 10 kg is 
15-0 
a = — 
3 
2. Force on object of mass m, from t=0 tot = 3 sec. ...(i) 
=10x5=50N 
Before and after collision at t= 4 sec, the velocities of blocks are as shown. 


-5m/s? 


m, -10К0--- ш =15m/s |m5 = 25К0--- и» 


Before collision 


m, + то = 35kg+—+v = 5m/s 


After collision 

-. Initial momentum of system 

= ти + mous = 150 +25 и» 
Final momentum of system 

= (m, + mo)v 235x5 = 175 
From conservation momentum 
~ 150 +25 us = 175 
Or Up = +1 m/s 


`. speed of second particle just before collision is 1 m/s and before collision both blocks move іп 
same direction. 


BCD 
Stage 1 


-РА---- (Force Balancing) 


Stage 2 
Charge is suddenly changed 


KQ -KQ 
Gas Т, 
«4—L— 
System is not in equilibrium 


Stage 3 
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KQ -KQ 
T, L,CL, 
Gas 
|L. 
Finally system in equilibrium 
2сү2 
PAL enm. ce epa LIS 
2А=, L, 
Energy of the system is conserved between stage 2 and 3. 
1 f 1 f 
ялсан + ZRT = дө Ё АІ, + RL 
On solving all the above equation 
2 2 
а с Ж а (к? Jie = (K* - t)nRT, 
T, 2+f 2Ас, 
Section – В 
11. 
Sd. у= 2401) 
3 
Q 
o= , ...(2) 
Алг 
90 
2 
б 4s 
+ = 4 
22 22 - (3) 
р-ро-0 we (4) 
T OF _ 4s 
250 164% r 
- n=6 
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12. 
Sol. 
[5-2 i 2 f 
| 2a* -ad 
2а + аа : Ф j 22 
а --- a — 
4 4 
а а 
а-- а= 
2 2 
sini = psinr 
> 84 
a 
13. 2 
Sol. Њ -BIL, (-- L=r=1m) 
(Bor? /2) 
Induced current: l= = 
2 2 3 
F, =B Bor 228 or 
2R 2R 


To maintain constant angular velocity: 


x ox Х x 
x х 
х х 
| тш 
х х 
х х 
~ hax xx 


F(r)=Fg(r/2) 


F B^o? | (10)? x2xx (1) 
2 4R 4хл 


3 


> F= =50N 
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14. 3 
Sol. Apparent distance of mirror from O 
ФО 


Distance of final image from О 


СН 


Velocity of image 


-2 dx 19у -2.g- 2 x8=12 cm/s 
dt pdt) он 4/3 


15. 3 
Sol. For 552 = 2.54 max path different = 2.5% 
Min path different = 0 
Between 2.54 апа 0 lie 2X and A= two circular bright fringes 
ny=2 
For 9485 = 5.7), max. path different = 5.75, 
Min path different = 0 
Between 5.7X and 0 lie 5A, 4A, 3A, 24, X => Five circular bright fringes. 
> Пә-5 


16. 9 
Sol. vf - a(£ | 
f = a(31-1) 
2bf 
——=a(51-1 
S - a(St-1 
x=9 
17. 5 
у 
Sol. Һ-- 52----х! 
Ч Т (v-v,cos6) 
1800 = Y xf 
(У + vscos0).. 
On solving, 
fn = 2250 Hz 


= 2300-50 


аи €— Í M — M — — —— а M Á——À 
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18. 2 
Sol. Net power given to No gas = 100-30-70 cal/s 


The nitrogen gas expands isobarically 


Ё ӨГ кер a a vem oR ee 
dt dt 2 dt 
з T = 2К/зес 
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Chemistry PART - Il 
Section — A 
19. C 
3d 457 
Sol. Mn | | | | | 1 
+3 3- _ Е 
ІМп(СМ),1 u=2.8 so n 


|| | | XX | XX XX ХХ | XX| ХХ 
Octahedral 
24 2 
[MnBr4]t н = 5.5 50 n=5 
SO, 
| | | | | | хх хх | хх | хх 
Tetrahedral 
20. A 
Sol. CHO СН--М--МН--Рһ 
Н---ОН --М--МН-Рһ 
Mmm" *. НӨ “шы шалыг 
H—1—OH H——OH 
+ NH3 
H—+—OH Н----ОН 
СН,ОН СН,ОН 
21. р 
Sol. SA———B | Кс-8х107 
Initially 3 0 
Assume 3-3 1 
= 1 
Actually 3x 1-x 
=1 
1 15 
So = 8x10 
(3x) 
3 1 
3x 
(3x) 8х1015 
зх = 151055 
2 


[A]=3x=5x10° 
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24. 


Sol. 


25. 


Sol. 


26. 
Sol. 


(А) for 1-2 
VL &TT 50 
Ву PV =nRT 


p ПАТ 
V 
P will 7 
(В) for 253 
VoT 


So P will be constant 
(C) at 1 & 3, T is higher at 3 so 
Pia) > Ft 


BD 
Ї i 
HO 
O—O7 “он | 
T4 О О 
(В) 
ACD 
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О 
0—0. || oH 
! 
(D) 


Dacron is a condensation polymer. Teflon, neoprene and acrylonitrile are addition polymers. 
Hence option (A, C and D) is the answer. 


ABCD 


> 


ҒА nll 


o 


er ion 


Ке 
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27. ABD 
Sol. Maleic acid is stronger acid than fumaric acid 
Maleic acid form cyclic ring after ionization while fumaric acid cannot do so that’s why maleic acid 


(pKa; =1.9, рК. = 6.1) is more stringer acid than fumaric acid (pKa; = 3.0, pK4, = 4.4). 


H COOH H COOH 
‘N 5-2 
| = = (4| 
JES Жу 
H COOH HOOC H 
Maleic acid Fumaric acid 
H "a 
H COOH NL SOY: 
NS 1 
| + 
[| — > || У + H 
YN H^ `0 
Н COOH NS 
Maleic acid 
28. BC 
Sol. 
b - emm СН, + НА 
ONa 
CH=CH—CH—CH, i 
(4 с "7 ӨВИЙН 
Br Br 
(Q) 
LINDO} > Ph—CH=CH—COOH+ CHI 
(3) (R) 3 
‘P’ has optical and geometrical isomers. 
Section – В 
29. 5 
Sol. О О | 
НООС СООН НООС СООН X 
HOOC COOH A ——— 
LE -2 CO 
-3 CO, 2 
O=C 
HOOC HOOC \ 
HOOC COOH COOH eN 


5 mole СО» 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


11 АІТ5-ЕТ-ІІ (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 


30. 6 
Sol. The following will release H» gas with propyne 


CH3CHpMgBr (ІІ), NaH (ІМ), NaNH2(V), Na (МІ), {(CHg)CH}, NLi( VIII) , CHSCHaLi(IX) 


31. 6 
Sol. Glucose Fructose Mannose Maltose Cellobiose Lactose 
32. 6 
Sol. | Hg^'«2e ——>Hg AG? = -2F (0.85) 
Hg + 47 ——Hgl +2e7 AG3 = -2F (0.05) 
So 
Hg^* + 4 ——>Hglq AG? = -2F (0.90) 
0.90 = 22 оок, 
K; =1.0x10°° 
33. 3 


Sol. т.т. of NaOH = 30x0.2 = 6 m.m 
m.m. of СНзСООН = 50x0.2 = 10 m.m 


Now: 

СНзСООН + NaOH —— СН СООМа--Н:О 
10 6 0 

10-6-4 6-6-0 6 

pH = -log(2x 10") +105 

= 4.87 


Suppose ‘v’ mL of NaOH is added then 
m.m of CH3COONa = (6- v x 0.2) 


m.m of CH3COOH = (4- v x0.2) 


4 “Ч 6+0.2v 
5 = log(2x10 Еэ 
02010-14 AAY) 
4-0.2у 
5о (ШЕШІ. 22 v- 339m. 
4 — 0.2v 
34. 8 
: Мосс = Мес 
Sol. % decrease in vol = -e 452,100 


bcc 


wi 
= dbce Фос x100 
1 


Фес 
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Na(4ry МА (40)? 
_2х56х3/3 4х56х2/2 
Na (41)? 
2x56x3V3 
1 1 


348 2х2/2 
1 


3/3 
x 100 = 8% 


_ 0.46 


7 
Sol. О-С-О 
2 

М 

Н 


5=С=5 


36. 2 
Sol. 
Taking In on both side 


n( LES - Ink-«n In[A] 


448) - [nk - 19) +n In[A] 


So n=2 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,.fiitjee.com 


13 АІТ5-ЕТ-ІІ (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 


Mathematics PART - III 
Section - A 
37. D 
1 1 
Sol. 2(a+ß)=(a- "(i 
Ее 
ор a +В 
= (2«a)- SB 502 2.25205 a» -2 
a 4 p 
But а8<0= 2 <0=а>0 
38. D 
-8 53-8 3-8 
Si, “ан хан, е р MERO) 
2. +8) (554 8) (n° +8) 
Use: n° -8- (n- 2)(n* +2n+4) 
and n? +8 =(n+ 2)(n? - 2n+4) 
1.2.3.4.(n 17-43 3)(07--20--4) 
We get, product = 
(п-1)п (n+1)(n+2).7.12 
: 1.2.8.4 2 
For n > œ, its value = = 
7.12 7 
39. C 
Sol. Let P (t, t?) andQ (s, sê). 
So, equation of normal at P is x +2+y =t+ 2t 
t 
ч Area -ЇЧи-д- ax 
ол 
(Here, take t > 0) 
40. B 
Sol. Let 1+tanx =t? 


2 
1 c0 118 
20 н 
и | 
= 7 <8--1<2 
Butt» 0 and t #1 


=> tanx e (-1, 0)U(0, 3) 


=-2<х<0 ог 0 <x < їап' 3З 


Only one solution on graph. 
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41. АС 
[Si хах. з 
Sol. a “ооо 


(1) 


-0:3| аабхар x +1)dx 
J 0 i ) 


225 0- fsinax.(x +1) {In(x +1)-1}dx 


т 3 3 / 3 
ЫГ хах _ 1 X q E | COS” X dx 
5 2Х-л 5 2Х-7 57-2Х-т 
"I? cos? х 
= | ах 
0 
42. АВС 
Sol. va -а-1= 0 = а-а? –-1= 3.03 
= ав -1- 4o? 
aê -1 
=4 
=» 23 
Similarly, 
B -B-1=0 
B? — 3° —1= 3.3° 
6 03. 
p Б UNS 
43. BCD 
п + 1 n+1 
|. (п) = 1)In| —— | + In} —— 
So (n) =(n+ (лы), Y ? 
=> 0(п) in 2 | = a(x) оо, 1) 
2 2 
2 1 
Чх)----2- '(0)20 
>94 ) х+12 9% ) 
1 
" x -= " 0 — 
i. g 
. ren 1 ren 1 гэл 1 1 
8 | = = 
us 2363 25117 узы r 
2e \°/—-1+п 17 
44. AD 
Sol. s (2, 1) lies on circle 


2 (2-г) +(1 -г) = г? for touching circles on axis. 
2r -6r45-0 


—r-1lor5 


A € — M €— €——À € M — a —— M Mm 
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45. 


Sol. 


46. 


Sol. 


47 


Sol. 


48. 


Sol. 
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BCD 
(A) Hog Ё > g(x) = З#(х) – 2x 


Х 
0(0)-080(1)-00г <0 
So, can’t say. 

(B) g(x) 


g 
Similarly, (C) and (D). 


AB 
3 
Probability = 279—1 _ 0.203 
Section — B 
5 
у> 0 
97-24 
[у +1] 
2x? +ax+2 
xX-x41 — 
= х? «x(a-1)«120vx eR 
>-1<a<3 
So, no. of integer a = 5 
7 
|Al=oa=|ol? абыл. | 
2 а-1 
А-|-аа-а-841-|8-1| 
> A - ls |а -tr(A)+1 
Given, 2А? -2A|- 144 
= |А? - A|- 36 
|A||A - | - 36 
“(0 а- 1-36 
la(a-1)|=6 or -6 
а2-а=6 ог -6 
а = З or —2 or a = 1523 
2x1 
a=3 or —2 or z- 1323 
2x1 


a+a=6 or -4 or 1 
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49. 


Sol. 


50. 


Sol. 


51 


Sol. 


52. 


Sol. 


53. 


Sol. 


54. 


Sol. 


4 
f(x) 2x-1 then h(x) = (g-f(x)) | 

n-A (109) = зх +1 -f'.g'(x) (reversal law) 
dx 


= f(x? ex +х+1) 
(h'(1))'=34+1=4 


6 

е Bi] < ЕЛ 
Now, 

ia? +02 - 02 -a+i=0 
=> о? (іа +1) +110 +1) =0 
>|a |= 1 

so (4-ВЇ 1+5 <6 


1 
Given that A, T = А = (А7)! = АА" =I 
УА |= +1 


Now, |adj(adjA)| = [А [= 1 


Го 


n, = 2(7+6+5)(7!) =36(7!) 
n, -16(7)) 


He 
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JEE (Advanced)-2023 


FULL TEST - IV 
PAPER - 1 
TEST DATE: 08-02-2023 


Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-III is Mathematics. 

Each Part is further divided into Two Sections; Section-A & Section-B. 


Section - A (01-06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - А (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) M atching List Type Questions. 
Each question has FOUR statements in List-I entries (І), (11), (ШІ) and (IV) and FIVE statements in List-Il 
entries (P), (Q), (R), (S) and (T). The codes for lists have choices (A), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - В (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/ round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full M arks : + If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks : + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial М arks + If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full M arks B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct numerical value is entered at the designated place; 

Zero Marks 0 In all other cases. 
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Physics PART - | 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. Two particles are projected with sped 4 m/s and 3 m/s = 
simultaneously from same point as shown in the figure. Then: 4 m/s | 
(A) Their relative velocity is along vertical direction. 3 mis 
(B) Their relative acceleration is non-zero and it is along 
vertical direction. 5327, 
(C) They will hit the surface simultaneously. 37 
(D) Their relative velocity is constant and has magnitude 1.4 ы 
m/s. 
2. In the system shown in figure m, > т». system is held at rest by 


thread BP. Just after the thread BP is burnt: 
(A) Magnitude of acceleration of both blocks will be equal to 


m, + 2m, Spring т; 
(B) Acceleration of m, will be equal to zero. 
(C) Acceleration of m» will be upwards 
(D) Magnitudes of acceleration of two blocks will be non-zero and 
unequal. 


3. A body of mass m was slowly hauled up the rough hill by a force 
which at each point was directed along tangent to the hill. Work E 
done by the force 
(A) Is independent of shape of trajectory 


(B) Depends upon vertical component of displacement but 
independent of horizontal component. 

(C) Depends upon both the components of displacement. 

(D) Does not depend upon coefficient of friction. 


4. A thin uniform rod AB of mass 1 kg move translationally with Р: A 
acceleration a = 2m/s? due to two antiparallel force as shown. If 2 
(-20 cm then: Ға = 5М 
(A) F4 = 3N B 


(B) Fi -5М 
(C) Length of rod is 1 m 
(D) Length of rod is 80 cm 
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5. S is solid neutral conducting sphere. A point charge q of 1 x 

10° C is placed at point A. Point C is the centre of sphere and 

AB is a tangent. BC = 3m and AB = 4m: 

(A) The electric potential of the conductor is 1.8 kV. 

(B) The electric potential of the conductor is 2.25 kV. 

(C) The electric potential at B due to induced charges on the 
sphere is —0.45 kV. 

(D) The electric potential at B due to induced charges on the 
sphere is 0.45 kV. 


6. Two light bulbs shown in the circuit have ratings 
A(24 V, 24 W) and B(24 V and 36 W) as shown. 12v 
When the switch is closed: 
(A) the intensity of light in bulb A increases. 
(B) the intensity of light in bulb A decreases. 12V 
(C) the intensity of light in bulb B increases. 
(D) the intensity of light in bulb B decreases. 


(24 V, 36 W) 


Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements іп 
List-l entries (I), (Il), (IlI) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


7. Two men of mass 60 kg and 80 kg stand on a plank | 80 kg 
of mass 20 kg. Both of them can jump with a velocity |9 шоо 
of 1 m/s relative to the plank. In each event shown in 
List-l, find the velocity of plank after the event. Ram Shyam 
Sign of right direction is (+ve) and (-уе) for left 


direction. een level ground — | 
[1151-1 List-ll 
(l | Ram alone jumps to the left (P) | 17 RN 
40 
(Il) | Shyam alone jumps to the right (Q) d ЕТА 


(Ш) | Ram jumps to left and Shyam | (В) | 3 


jumps to right simultaneously eg 
(IV) | Ram jumps to left and after that | (S) 
Shyam jumps to right. -£,m/s 
T 
m 1 mis 
The correct option is: 
(A) | R, II >Q, III 5, IV > P (B) I > R, II > Q, IIl > P,IV S 
(C) I> P, II >Q, IIl — T, IV >Р (р) 1-» S, II Т, Ill 2 P, IV >Q 
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of tank is silvered. A fish in the tank is rising upward along the 
same line with speed 4 cm/s. Water level is falling at rate of 2 
cm/s. (take: р water = 4/3) 


8. A bird in air is diving vertically over a tank with speed 6 cm/s. Base 49) 


List-l 11511 


(I) | Speed of the image of fish as seen by the | (P) | 12 
bird directly (Apparent) 


(1) | Speed of the image of fish formed after | (Q) | 4 
reflection fro the mirror as seen by the bird. 


(Ш) | Speed of image of bird relative to the fish | (R) | 9 
looking upwards 


(IV) | Speed of image of bird relative to the fish | (S) | 3 
looking downwards in the mirror 


(Т) |5 


Тһе correct option is: 
(A) |>R, 1-»О, III >T, ІУ Р (В) ІВ, Il 5 S, III >Р, IV >Q (С) IP, Il 
Q, III — T, IV >P (D) IO T, IIS S, III 3 P, IV —^ Q 


9: A long straight conductor of radius R carries a current | as | 
shown. The current density | varies as a function of radius 
according to | = br where b is a constant. Match the quantities 
in List-I with those іп List-ll. 
List-l 11511 
0) Binside (P) Maximum 
(M) В. насе (О) ugbr? 
3 
(111) D outside (R) 2nbr? 
3 
(IV) | | (total current inside wire) (S) ugbR? 
3r 
(Т) | шы? 
3 
The correct option is: 
(A) | > R, II >Q, Ill Т, IV 5 P (B) I > В, 1 S, 1 Р, IV > 9 
(C) l> P, I> Q, III В, IV S (D) | 5 Q, П PT, III 5, IV > R 


—— ———————  ÁM—  — —HP—— A HI A MÓN 
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List-l shows the cylindrical region of radius г where a downward magnetic field В exists, 
and B is increasing at the rate of = A rod PQ is placed in different situation as 


shown. Match the list-l with the correct statement іп 11511! regarding the induced e.m.f. 
in rod. 


List-l List-Il 
(1) (P) | Induced e.m.f. їп rod РО is 
1 29 0B 
2 dt 
(1) (Q) | Induced e.m.f. in rod PQ is less 
T 12622 
2 di 
(Ш) Р (В) | End Р is positive with respect to 
Ё point О 
+ 
(IV) (S) | End Q is positive with respect to 
point P 
(T) | End P and Q are at same potential 


The correct option is: 
(A) I > RS, 1 T, Ш TP, IV 2 PS (B) I ВО, Il > S, 1 > PT, IV —> QP 
(C)! QS, Il PR, Ш> SP, IV QR (0) 1 QR,II 5 PS, Ill > RP, IV > QS 
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Section - В (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. 


12. 


13. 


A convex surface has a uniform radius of curvature equal to 5R. A wheel of radius R is 
rolling without sliding on it with a constant speed V. Find the acceleration of the point (P) 
of the wheel which is in contact with the convex surface. 


| 
(V = 6 meter/second, R = 4 meter) 


А man can jump up to a height of ho = 1 m on the surface of the earth. What should be 
the radius of a spherical planet (in km) so that the man makes a jump on its surface and 
escapes out of its gravity? Assume that the man jumps with same speed as on earth and 
the density of plant is same as that of earth. Take escape speed on the surface of the 
earth to be 11.2 km/s and radius of earth to be 6400 Кт. (g = 10 m/sec’) 


The figure shows a schematic layout of a hydraulic jack. The load to be raised weighs 
20,000 М. The area of cross section of the two pistons are А; = 50 ст? and A; = 10 cm’. 
The force (F) is applied at the end of a light lever bar as shown in the figure. Lengths a 
and b are 4 cm and 36 cm respectively. Find the force (F) required to raise the load 
slowly. 


T7794—— Load 


рын 
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14. 


15. 


16. 


17. 


18. 
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Consider the В-десау 

198 Au > 18Hg+ p^ +7 

where ‘Нд represents a mercury nucleus іп an excited state of energy 1.088 MeV 
above the ground state. What can be maximum kinetic energy of the electron emitted (in 


kilo electron volt). The atomic mass of "?Au is 197.968233 и and that of "Но is 
197.966760 u. 1 u = 931 MeV/c*. 


Two circular aperture S; and 5; of radii 1 mm and 2 mm. A parallel beam of light of 
intensity Мт and wavelength 600 nm is incident normally as shown in the figure. 


A transparent film of thickness 200 nm having refractive index ш = 2 is placed in front of 
S4, and other transparent film of thickness 200 nm and refractive index 1.5 is placed in 
front of other slit. Find the resultant intensity (in uW) at the centre of screen. 


Screen 


A vessel of volume 0.2 m? contains hydrogen gas at temperature 300 K and pressure 1 
bar. Find the heat (in Kcal) required to raise the temperature to 400 K. The molar heat 
capacity of hydrogen at constant volume is 5 cal/mol K. (R = 8.31) 


Steel wire of length ‘L’ at 40°C is suspended from the ceiling and then a mass 'm' is 
hung from its free end. The wire is cooled down from 40°C to 30°C to regain its original 
length ‘L’. 

The coefficient of linear thermal expansion of the steel is 107 / °C. Young's modulus of 
steel is 10'' N/m? and radius of the wire is 1 mm. Assume that L >> diameter of the wire. 
Then the value of ‘m’ in kg is nearly. (g = 10 m/sec’) 


A tuning fork of frequency 200 Hz is in unison with a sonometer wire. How many beats 
are heard in 30 s if the tension is increased by 196. 
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Chemistry PART - Il 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


22. 


23. 


Silicate having one monovalent corner oxygen atom in each tetrahedron unit is 
(A) Sheet silicate (B) Cyclic silicate 

(C) Single chain silicate (D) Double chain silicate 

Given АН? (C,H,,g) = -85kJ / mole, 

AH; (С,Н,,9) = -104KJ / mole, 


АН? ь (C.s) = 718kJ/ mole & B.E.of (H— H) = 436 kJ/mole. 
Then, in kJ/mole, the 
(A) С- С bond enthalpy is 218 (B) C — H bond enthalpy is 414 
(C) С- C bond enthalpy is 345 (D) C — H bond enthalpy is 448 
Which of the following plots of rate constant vs temperature is correct? 
(A) (B) 

K Ink 

T 1/T 

(С) (D) 

Ink k 

T T 


The correct statement regarding Ytterbium is/are 
(A) it contains no unpaired electrons 

(В) Үр” contains a full-filled electronic configuration 
(C) it produces H» gas when reacts with НСІ 

(D) radius of Yb?* is larger than Yb** ion 


Which of the following carbide(s) form CH, when react(s) with water? 
(А) Be;C (B) СаС, 
(С) Mg?Cs (D) ALCs 
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Which of the following statement(s) is/are false? 

(A) All adiabatic processes are isoentropic (or isentropic) process 

(B) The heat of vaporization of water at 100°C is 40.6 kJ/mole. When 9g of water vapour 
condenses to liquid at 100°C of 1 atm, then AS = 54.42J/K 


(С) When (AG. ,), < 0; the reaction must be exothermic 
(D) dG = Vdp - S dT is applicable for closed system, both PV and non — PV work 


system 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUH statements in 
List-l entries (I), (Il), (11) and (IV) and FIVE statements in List-Il entries (P), (Q), (R), (S) and (T). The 
codes for lists have choices (А), (В), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. 


Answer the following by appropriately matching the lists 
List- 1 List — Il 
(1) Вг (P) | Nucleophilic substitution 


(1) oe OH (Q) | Elimination 


CHO (R) | Nucleophilic addition 


(IV) : : (5) | Esterification with acetic anhydride 


(T) | Dehydrogenation 
Which of the following is the correct combination? 

(A) 1 PQT, Il PST, Ш» RS, IV Р (В)1-» PST, Il > РОТ, III > PRS, IV > PS 
(C) | 5 QT, II > QR, III Т, IV S (D) | > SU, II > PQR, III > ST, IV > ST 
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26. 


27. 


28. 


Answer the following by appropriately matching the lists 


List - | List – Il 
(l | Work done in isobaric process (P) | -Pox x AV 
(M) | Work done during free expansion (Q) ART An P. 
Р, 
(Ш) | Work done in reversible adiabatic | (R) V. 
process nRTén ТН 


2 


Work done in adiabatic irreversible 
process 


(S) | -п (Тапа — Тина) 


(T) | Zero 


Which of the following is the correct combination? 


(A) l> PS, II T, 111 P, IV > PS 
(C) I> R, 1 S, III PS, IV > QR 


Match the following list-I with list-ll. 


(B) l> T, II PQ, III P, IV 9 
(D) | 2 P, Il QT, IIl ОВ, IV > ST 


List – 1 
(Electronic configuration) 


List - Il 
(Corresponding elements) 


(l |[Xel4f'^5a 7657 (P) | s-block elements 

(I) | [Rn]sf ^ed 7s? (Q) | Transition elements 

(1) | [Xe]4f "5d ?6s?6p*7s? (R). | d-block elements 

(IV) | [Xe]4t 5d 6s? (S) | Representative elements 
Inner transition elements 


(A) I T, 11 R, III QS, IV > PR 


(B) I» RS, II RS, 111 P, IV > О 


(C) | 5 В, II > T, III PS, IV > QR (D) I 2 P, 11 QT, 11-» QR, IV > ST 
Answer the following by appropriately matching the lists 
List - I List - Il 
(I) | Gas evolved by the action of dilute | (P) | Colour of acidified KMnO, is 
HSO; on a sulphite discharged 
(M) | Gas evolved by the action of dilute | (О) | Acidified dichromate solution 15 
H2SO, carbonate turned green 
(II) | Gas evolved by heating an (R) | Nesslers reagent gives a brown 
ammonium salt with NaOH precipitate 
uy) ho w^ d Э Bartya water turns milky 
(Т) | Alkaline nitroprusside turns violet 


(A) I PS, Il > ST, 111 RS, IV > PQ 


(C) I> PQ, Il > RS, Ill» PQ, IV > РОТ 


(B) І PQS, II > S, 111 R, IV > РОТ 
(D) I> ST, II ^ QRS, 111 QR, IV > ST 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


A sample of camphor used in a method for determining of molar mass had melting point 
of 450 K. The melting point of a solution containing 0.5 gm camphor and 0.04 gm of an 
unknown non-volatile non-electrolyte compound was 430 K. The molar mass of camphor 
is 152 and its AH =1.52 Kcal mol”. The molar mass of unknown compound in 
gm/mole is......... 

(R = 2 cal то! к”) | 


fusion 


What volume of 0.001 M HCI solution be added into 100 mL of 0.001 NaOH to change 
the pH by one unit? 


The molar conductance at infinite dilution of CaClz, Са(СН;СОО); and НСІ are 
respectively 271.6, 200.8 and 425.95 S ст? mol". What will be the molar conductance 
of CHCOOH in S cm? mol” unit? 


For one mole of a vander Waals gas when b = 0 and T = 300 K, the PV vs 1/V plot is 
shown below. The value of the van der Waals constant a (atm. litre? mol?) is 


PV (litre-atm mol ') 


1/V (mol/L) 


Seldane contains. а chemical named terfenadine. Reaction of this chemical with 
Cu/300°C forms product(X). 


Cu/3009 C (X) 


Ph ÓH 


HO Ph 
How many pi-bond(s) is/are present in (X)? 
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34. How much gram of Ғе?” ions can be completely oxidized into Ғе? ions by 104.3 litre of 
acidified KMnO, solution of 0.1 M concentration, according to the following reaction. 


MnO; + Fe** + H* ——>Mn** + Fe? + HO 


35. What is the percentage of ferric ion in the non-stoichiometric solid having formula 
ҒеоО. 


0 
36. Aluminium crystallises in a cubic system with unit cell edge length equal to 4.0A. It its 


density is = д/ст?, then the atomic radius of Al atom in A is 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


37. 


38. 


39. 


40. 


41. 


Let V be the volume of the parallelogpiped formed by the vectors a- ai + a,j + a.k, 
a= b,i + b,j + b.k,c = сі + c,j + с.қ, If à,,b,, c, where r = 1,2,3 are поп - negative 


3 
real numbers and У (a, +b, + c, ) = 3L, then which of the following may hold 


r=1 
(А) 12 >V (B) L? « V 
(C) L? =V (D) Nothing can be said 
The real parameters m and n are such that the graph of the function 
f(x) = ¥8x° +mx? – пх has the horizontal asymptote у = 1 then 


(A) т+п|=10 (В) m+n|=14 
(С) m-n|=10 (0) |т-п|-2 
4 
f |5 +H ax — 2 +C,aeQ. 
x8 +1 Q(x) 
(A) a= (B) P(1)=0 
(с) Р(-1)-0 (D) О(1)--4 
x b 
Let a and b be positive real numbers and f(a, b) =| таныг dx, then 
(А) f(12) 20 (B) f(3, 1) 22 
ж д (D) f(1, 3) =2 
1 ‚ 3 ‚ 9 
cot9? —3tan9? сої27°—31ап27° со181°—31ап81° 
5 27 Ё 
cot 243° – 3 tan 243° 
(A) 10tan9° (B) 10cot81° 
(C) 10cot9° (D) 10tan81° 
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42. 


Point M moved on the circle (x - 4) + (y -8) = 20. Then it broke away from it and 


moving along a tangent to the circle, cuts the x — axis at the point (—2, 0). The 
coordinates of a point on the circle at which the moving point broke away is: 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (1), (Il), (IIl) and (IV) and FIVE statements in List-Il entries (P), (Q), (R), (5) and (T). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


43. 


Match the following 1151-| with 1151-11. 


List- | List- II 
0) x?” if x<1 (P) 2 
Let f (x) = Bon then the number of 
-(x-2) ifx»1 
critical points on the graph of the function is 
(1) | Number of real solution of the equation, 4 
log; x (x -1)log, x = 6 - 2x, is 
(Ш) | The number of values of c such that the straight line 3 
4 (R) 
X 


3X + 4y =C touches the curve та X+Yis 


(IV) х2 2 
If f(x) = [(t -1) 8, 1< x € 2, then global maximum | (9) 


value of f(x)is 


(T) | 1 
Which is correct option? 
(А) I5 О (В) II2S 
(C) IJ 2. P (D) IV >T 
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44. Match the following list-I with list-II. 


List- | List- Il 
0) BO йс 0 
. SIN X |1-совх 
If im 305. is L then In (L) equals k. The value of (Р) 
х! X 
1. 
к? is equal to 
I 1 1 
(1) (Yn e 
The value of lim is 
noo| n—1 
(IIl) | Number of solution of the equation 8sin* x + 8cos*x = 5 R 3 
in the interval 0 < X «2716 (B) 
(V) | Let f (x) be a non – constant polynomial function and 5) 8 
g(x) =|x(x-1)(x—2)f(x)]. If g(x)is differentiable 
V x €R,then minimum number of distinct roots of 
f(x) =0 is 
(T) |9 
Which is correct option? 
(A) > О (B) IIS 
(С) ШУР (D) IV >R 
45. Тһе number of 10 letter permutations comprising 4а 5, 3b's and Зс'ѕ such that 
List- | List- Il 
(1 | a's are separated and all b’ s are 18 
together is equal to (P) 
(M) | a’ s are separated and exactly two 20 
b' s are together is equal to (Q) 
(M) | no two adjacent letters are identical 150 
is equal to (R) 
(IV) | no two b's are together, no two c' s 180 
are together and all 'a' s are (S) 
(T) | 248 
Which is correct option? 
(A) 15 О (B) IIT 
(C) III. P (D) IV >Q 
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46. 


In a tournament, there are twelve players S,,S,,....,5,, and divided into six pairs at 


random. From each game a winner is decided on the basis of a game played between 
the two players of the pair. Assuming all the players are of equal strength, then 


List— | List- Il 
( | Probability that S, is among the losers is 5 
(P) | 55 
22 
(II) | Probability that exactly one of 5, and 5, is among AL 
the losers is (Q) 2 
(IIl) | Probability that both S, and S, are among the 6 
winners is (R) 11 
(IV) | Probability that S, and S, not playing against each 10 
other is (S) 17 
() | 3 
11 
Which is correct option? 
(A) I5 P (B) II23Q 
(C) ШВ (D) ІМ >S 


Section - B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


| 2018 | , В 
Let N be the integer next above (V3 +1) . The greatest integer ‘p’ such that (16) 


divides N is equal to 


n@+n-14 


The coefficient of x 2 іп (x 1)(x? 2)(x° 3)(x* 4)...(x"—n),n>30 is equal to 


If о,В,у are such that a - B-- y 2 2, a? +В? +y? =6, o? +B? +y? =8, then af +В + ү* is 
Find the global minimum of the function 

9 7 
f :R? > В, f (x,y) = х* + 6x*y* + y* "mun 


Let f :R > В be a differentiable function such that f' is continuous on R with 


f'(3) 218. Define g, б) п! (2|-(х-2| төв lim g, (3) equals | 
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53. 


54. 
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Find the area of the region bounded by the curves y = x^: y- 2-х4 апа у-2, 


which lies to the right of the line Х-1. 

Find the maximum value of S = (1— x,)(1— y.) - (1— x;)(1— y;) if 

X: +X =y; +y2=8 

Let [x] = greatest integer less than or equal to x. If all the values of x such that the 
product E Е AE + 5 is prime, belongs to the set | ху, Xa) U box, find the value 


2 2 2 2 
of X? - X5 t X3 +X, 
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Negative Marks  : -1 In all other cases. 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full Marks : 4 If only (all) the correct option(s) is (are) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks | + if three or more options are correct but ONLY two options are chosen and both 
of which are correct; 

Partial Marks H If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks : -2 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full M arks : 13 If ONLY the correct integer is entered; 

Zero Marks 0 Question is unanswered; 

Negative Marks : -1 In all other cases. 
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Physics PART -I 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


A thin lens of refractive index 1.5, and focal length in air ш:1.2 221.5 2212 
20 cm is placed inside, а large container containing two 
immiscible liquids as shown. If an object is placed at an 
infinite distance close to principle axis (common 
intersection line of the layers), the distance between 


images 
(A) 25cm (B) 45 cm 
(C) 65 cm (D) 85 cm 


There is a uniform magnetic field B in circular region of radius o 
R as shown in figure, whose magnitude changes at the rate of 
dB/dt. The e.m.f. induced across the ends of a circular 
concentric conducting arc of radius R, having an angle 0 as 


shown (“ОАО”) is: 


(А) 2 eS (B) ae 
2л а 2 dt 
(С) O Вв (0) none of these 
2л а o 


(2) 


he 
Л 
— 
= 
——- 
B! 
А 
Б 


Vo Р--- 
! Ш 
(1S @ 
у--- 


tl 
If (I) represents isothermal and (Il) represents adiabatic, which of the graphs given 
above in respect of an ideal gas are correct? 

(A) | and Il (B) Папа Ill 

(C) | and III (D) I, Папа Ill 
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A travelling wave is given by 
" 0.8 
Y = 3x8 12x (120 «4 
Where x and y are in m and t is in sec, then velocity and amplitude of wave will be 


(A) 2 m/s, 0.2 m (B) 4 m/s, 0.2 m 
(C) 2 m/s, 0.4 m (D) none of these 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


Three unlike point charges are arranged as shown in given а 
figure, where АОВ is the right angle formed by two conducting Me — 
half-planes. The magnitude of each of the charges is | а | and lal2 і 
the distances between them are shown in the figure. Total ‘A | 0 
charge induced on the conducting half-planes and the force ? la 
acting on the charge —q is 4/2 | 
(A) charge --4 24, 
(В) charge = -3q B 
249-1142 

2а? 


TLE 


(C) Force = | 


2 
(О) Еогсе= БЕ | ын 
2а 


47, 


Consider ап arrangement of cells shown іп the 
figure. There are m-branches and in each 
branch there are n-cells. Suppose this 
combination of cells can be replaced by a 
single battery of emf V and internal resistance 
R, then V and R. 


(A) y 101+ Е 
2 
(B) v= m(n + 1)Е 
2 
(С) R= n(n+1)r 
2m 
(D) R= т(т + 1)r 
2n 
Consider the shown case of a freezing lake due to -0*C 


negative environmental temperature (-09C). Thickness (x) 
of ice layer is small in comparison to depth of lake. Rate of 
increase in x will be greater: 12222222222:2222222222, 
(A) if environmental temperature increases. y Water eee. 


reas 


(B) for larger thickness of ice layer. AAFAA LEASES 
(C) if environmental temperature decreases. 
(D) for smaller thickness of ice layer. 
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8. For a certain transverse standing wave on a long string, an antinode is formed at x = 0 
and next to it, a node is formed at x = 0.10 meter, the displacement y(t) of the sting 
particle at x = 0 is shown in figure. 


y(cm) 


- — > t(s) 
01-015 02 


cm/sec. 


9. A particle performing simple harmonic motion undergoes initial displacement of A/2 
(where A is the amplitude of simple harmonic motion) in 1s At t = 0, the particle may be 
at the extreme position or mean position. The time period of the simple harmonic motion 


can be 
(А) 65 (В) 2.45 
(С) 125 (D) 1.25 


10. A sky lab of mass m is first launched from the surface of earth (radius R) in a circular 
orbit of radius 2R (from centre of earth) and then it is shifted from this circular orbit to 
another circular orbit of radius 3R. 


(A) Minimum energy required to place the lab in first orbit is equal to 3 тан, 


(В) Minimum energy required to shift lab from first orbit to second orbit is Шин: 
(С) Energy of sky lab in second orbit is greater than its energy in firsts orbit. 
(D) Energy of sky lab in second orbit is less than its energy in first orbit. 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. A glass of refractive index 1.5 is coated with a thin layer of thickness t, of refractive index 
1.8. Light of wavelength à travelling in air is incident normally on the layer. It is partly 
reflected at the upper and at the lower surfaces of the layer. The two reflected rays 
interfere. ЇЇ), = 648 nm, obtain the least value of t (in 107° m) for which the rays interfere 
constructively. 
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13. 


14. 


15. 


16. 
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A Bohr hydrogen atom undergoes a transition n = 5 to n = 4 and emits a photon of 


frequency f. Frequency of circular motion of electron in n = 4 orbit is f4. The ratio - is 
4 


found to be 2 State the value of m. 


Two uniform spheres shown in given figure rotate separately on two parallel horizontal 
axis passing though their centres. The upper sphere has an angular speed оо and the 
lower sphere is at rest. Now the two spheres are moved together so that their surfaces 
touch. After a short time the two spheres, now in contact, are rotating without slipping. 
Find the final rate of rotation of upper sphere in rad/s [given moment of inertia of the 
upper sphere lı = 4 kg m?, moment of inertia of lower sphere 1› = 2 kg m^, radius of upper 
sphere a = 2 m, radius of lower sphere b = 1 m, «o = 12 rad/s]. 


[9] 


A solid cylinder of height һ and mass т is floating іп a liquid of 
density p as shown in the figure. Find the acceleration of the vessel 
(in m/s?) containing liquid for which the relative downward 
acceleration of the completely immersed cylinder w.r.t. vessel 
becomes equal to one-third of that of the vessel acceleration in 
magnitude. (Take g = 10 m/s?) 


A barometer contains two uniform capillaries of radii 1.44 x 10? m and 7.2 x 10 * m. If 
the height of liquid in narrow tube is 0.2 m more than that in wide tube. The true 
pressure difference is 310 x N. Then the value of 'N' is 
Density of liquid = 10? kg/m?, surface tension = 72 x 107 N/m and g = 9.8 m/s”. (Angle of 
contact = 0) 


Two electrode each of radius a E are embedded a large distance apart in a 
T 


homogeneous conducting medium of resistivity p = 1. Resistance between the 


electrodes is T. Then the value of ‘n’ is 
n 
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17. Time constant in given network. t = 2.1 x n. Then the value of ‘n’ is 


|| | | | 
|| || 
2Е 


1Е 


18. Plane of height һ = 1.6 meter and inclination a = 30° 
to the horizontal has a smooth groove cut in it 
inclined at an angle p = 45° to the line of greatest 
slope as shown in figure. Time that a particle would 
take to move top point A to bottom point O in groove, 


starting from rest at the top is 38. Then value of ‘k’ 


is (g = 10 m/sec’) 
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Chemistry PART - Il 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. 


20. 


21. 


22. 


End product of the following sequence of reaction is 


1. L2-NaOH,A 
+ 
CH; 2. НА 


| 
O 


(A) Yellow ppt. of CHL, d d (B) Yellow ppt. of CHI, 
OOH HO 
(C) Yellow ppt. of CHL, me (D) Yellow ppt. of CHE, We 


The following reactions takes place in stratosphere 
О, U.V radiation О i О 


O +0, +M——>0, +M(exothermic ) 


What is the role of ‘M’ in above reaction? 

(A) It is used as a catalyst 

(B) It absorbs some heat energy and prevents decomposition of Оз 
(C) It converts ground state Os to excited O, 

(D) It reduces the reactivity of nascent oxygen 


The temperature of a definite amount of an ideal monoatomic gas becomes four times in 
an isoentropic process. Which of the following is correct relation between the final and 
initial parameters of gas? 

(A) V; = 8М, (B) Vs = 16 Vi 

(C) P; = 32 Р, (D) Pe=P; 


0.1 М acetic acid solution is titrated against 0.1 M NaOH solution. What would be the 
difference in pH between % and 34 stages of neutralization of acid. 

(A) 2 log 3/4 (В) 2 log 1⁄4 

(C) log 1/3 (D) 2 log 3 
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Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


24. 


25. 


26. 


27. 


H3C О А 
--> 


О 
Вг 
Which of the statements regarding the product formed in the above reaction is correct? 
(A) If Br is replaced with NO; rate of reaction increases 
(B) Inversion of configuration takes place. 
(C) Nucleophillic acyl substitution takes place. 
(D) Configuration at chiral carbon does not change 


Which of the following statements is/are true about an azeotropic mixture? 
) An azeotropic mixture boils at constant temperature 

) The composition of an azeotropic mixture changes on distillation 

) An azeotropic solution of two liquids has a boiling point lower than that of either of 
them when it shows positive deviation from the Raoult’s law 
(D) An azeotropic solution of two liquids has a boiling point higher than that of either of 
them if it shows positive deviation from Raoult's law 


(A 
(B 
(С 


The following data are given for the reaction 


X (g) + Y(g)——> Product 
No. of | Initial concentration of | Initial concentration of Rate of reaction in Ms" 
expt. X in ‘M 'Y' in M unit 

1. 0.1 0.1 2x 10? 

2. 0.2 0.2 4 x 10% 

3 0.4 0.2 8x 10% 


Choose the correct statement(s) from the following 

(A) The order of reaction with respect to X is one 

(B) The overall order of reaction is one 

(С) The rate constant of the reaction is 2 x 107 s7 

(D) The half-life of “Y? does not depend on its concentration 


Which of the following substance(s) produce(s) gases when treated with water? 


(A) СаС, (B) Моз№ 
(С) Ма5 (D) КМОз 
What is/are the product of reaction? 
Ph 
— Product / s 
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Cl ,Ph 
? H : меге) 
(С) И (0) а 
Ph Cl 
28. Which of the following complex(es) show(s) geometrical isomerism? 
(A) (Сг(Н-О)-СІСІ».Н:О (В) [Pt(NH2CH2COO)>] 
(С) [PtClzP(C2Hs)s]2 (D) Ke[Fe(CN);(NHs)z] 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. (X) NH3, A (Y) 
CH4CHO | 

40% NaOH ЧОКО» 
CHOH (2) 


HOH,C - C - CH,OH 


СН,ОН 
Total how many sp? hybridised М are present іп (2) 


30. Among the following 


Q Q 9 n 

© 
т CÒ 90 
С 


The total number of aromatic species is 
31. The Мо-Мо bond order іп [(n?-C4H;)Mo(CO);]; which obeys the 18-electron ruleis . 
32. X(s)— 2y 1 —*/" "9! , Purple solution gas 

Y has been allowed to react with following species in neutral/acidic medium 

(a) ҒеСіз (b) CuSO, (c) ВаСІ; (d) SO» (e) Cr,O? (f) CH&COONa (0) Hg** 

The calculate the value of P + Q — R 

P : Number of species which undergoes redox reaction with gas Y 


Q: Number of species with which gas Y undergoes precipitation 
R: Number of species with which gas Y produce no observable change 
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33. 


34. 


35. 


36. 


On heating a sample of 25 mg hydrated compound(molecular weight = 250 g/mol) in 
thermogravimetric analysis, 16 mg of dehydrated compound remains. The number of 
water molecules lost per molecule of hydrated compound is 

(Molecular weight of water = 18 g/mol) 


Number of carbonyl groups present in the final product of the following reaction 
sequence is 
оо о 


1. Оз, H203 
2. H30*, A 


оо 9 


A tetrapeptide, made up of natural amino acids, has alanine as the N-terminal residue 
which is coupled to a chiral amino acid. Upon complete hydrolysis, the tetrapeptide gives 
glycine, alanine, phenylalanine and leucine. The number of possible sequences of the 
tetrapeptide is 


The number of possible stereoisomers for cyclononene is 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


Let A and В be 2 x 2 matrices with real entries satisfying (AB - ВА)" = 1 for some 
positive integer n, then n is 

(A) even (B) odd 

(C) prime (D) any integer 


Let A & B be two n x n matrices that do not commute and for which there exist non zero 
real numbers р, q, r such that pAB + qBA = |, and А? = rB? then 


(A)p+q=0 (B) p-a zf 
(C) p^ «q-0 (D) p - 28 
2 
The solution of the differential equation 47. = sin3x + e* + х? when y,(0)=1 and 
x 
2 2 25 4 
(А) SMS уй 114 (В) SR ле 
9 1243 9 76,9 
B 4 
(C) cos3x ox, 1 (D) none of these 
3 12 3 


Consider a circle of diameter AB and center O, and the tangent t at B. A variable tangent 
to the circle with contact point M intersects t at P. The locus of the point Q where the line 
OM intersects the parallel through P to the line AB is 

(A) straight line (B) parabola 

(C) ellipse (D) hyperbola 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


Variable circle is described to pass through point (1, 0) апа tangent to the curve 
y= tan(tan™ x). The locus of the centre of the circle is a parabola whose: 


(A) length of the latus rectum is 24/2 
(В) axis of symmetry has the equation X +y = 1 


(C) vertex has the co — ordinates Е 1 


(D) none of these 


A € — а € € a M A Á I a a Há— 
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42. 


43. 


44. 


45. 


46. 


2 2 
Line through P(a, 2) meets the ellipse 9 + Fa = ] at A and D and meets the coordinate 


axes at B and C so that PA, PB, PC, PD are in G.P., then possible values of a can be: 


(A) 5 (B) 8 
(C) 10 (D) -7 


Let о be areal number, then the integral, (n е l) 


1 sina dx 
| - a 
(о) йн 


| n. 
(A) 2! ае | 2пт, (2п +1) | (В) 2 if ae ((2п--1)л, (2n 2)n) 


T., T. 
(С) - f ®є((2п+1)л,(2п+2)л) (0) Zit ae(2nn, (2n+1)n) 


Let u = ax +by + as/b =0, v 2 bx- ay + Ьа = 0, where a,b eR be two straight lines. 
The equations of the bisectors of the angles formed by k,u—k,v = О and 
ku +k,v = Offor non zero real К, and k, are: 


(A) и= 0 (B) k,u+k,v = 0 
(С) k,u—k,v = 0 (D v=0 

(х -xX +1) 
If f :IR > R, such that f(x) = = ——, then 

X —-x +1 
(A) minimum value of f(x) is 1 (B) minimum value of f(x) is 

1343 

(C) maximum value of f (x)is 1 (D) maximum value of f(x) is 9 


Let z, iz and z + iz represent three vertices of a triangle then, 

1 
(A) area of A is given by, Area = 24 (В) area of Ais given by, Area = 
(С) orthocentre of A is given by 2--12 (D) None of these 


Section - В (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


2 2 


Tangent are drawn from any point on the hyperbola 9 = үл =1 to the circle х? +у? - 9. 


If the locus of the mid — point of the chord of contact is a(x? + y = рх? — oy*, then the 


value of а? +b? + c? – 7870 is equal to 
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49. 


50. 


51. 


52. 


53. 


54. 
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Let b=4i+3j and c be two vectors perpendicular to each other in the xy — plane. If 


ri, = 1,2,....п are the vectors in the same plane having projection 1 and 2 along b and 


= шиг К 
C respectively УН is equal to k then 4 equals to 
iz 


If the value of greater of sin x-- tanx and э(0<х< z) at ^ is 4 | then 4 \-+ 


n A 
4 4) [2 


is equal to 


Let A & B be 2 x 2 matrices with integer entries such that A, A+ B, A + 2B, A + ЗВ and 
A + 4B are all invertible matrices whose inverse have integer entries, then find | det (A + 
5B) | 


Let <a, > be an arithmetic sequence such that arithmetic mean of 
50 1024! 


3t 


r=1 


aa, a 


„аз, а,,а, is 1. Find the value of 


Bree 973 


Let f(x) =ax°+bx+c, where a0, a,b,c are integers and f(1) 21, 6 «f(3) «8 
and 18 «f (5) « 22. Then the number of solutions of equation f (x) =e"is 


If 2,,2 are complex numbers, then the maximum value of 
2122 + 212, +212, + 2122 
22. 


is equal to 


Let f(x) = ах? +bx tC, (а «b) and Қх)>0Ухен. If the minimum value of 


+04 
ао k then value of k is 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - 1 
Section – A 
1. AD 
Sol.  So,velocity of first particle т 
= 3 cos 37°i + З ѕіп 37°] " 
12: 9, 3 m/s 
= i+ j 
5 5 53% 
Velocity of second particle ! 37° | 
= 4cos 53? i + 4 sin 53° | : 
12: 16: 
= —j+— 
5 5 


So, relative horizontal velocity is zero. So their relative velocity is in vertical direction 
only. Since, both particles are moving under gravity, so their relative acceleration is zero. 
Their relative velocity = ‘ce 2 it 1.4 m/s 
5w > 5 
2. BC 
Sol.  Justafter BP is cut. 
For block A no force has changed. 
©. acceleration of m, = 0 
for тг downward force is being reduced 


. me will move upwards. 
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3. AC 

Sol dw=f-ds 
Since, body is hauled slowly, so 
f = mg sin Ө + umg со50 


үү = (то sin + umg cos 0)ds 


= [mgds sino + | umgds соѕӨ f 
ұФ 
= [тоду + f umgdx “> 
c 
= mgh + што je бидэн 
4 АС 


Sol. 5-F,=1x2 > F,=3N 
Taking torque about CM: 
5x =3(L +x) => 2х=3х20 > х=30ст 


Length of rod = 2 x (£ + х) = 100 ст = 1 т 


5. АС 
Sol АС =5 т 
y Ка _9х10% х1х10* 
АС 5 


= 1.8 x 10° = 1.8 kV 
Ve = (Мв)ае tog + (Мв)! 
(Ма) = -0.45 kV 
So, (A) and (C) are correct. 


6. BC 
V? 
Sol.  Forabulb В--- 
W 


=> Rg<Ra 
when switch is open l4 = lg 
РА 2 ВАА 
Ps = Ral 
=> Рь< Рл and Va>Veg 
=> Va> 12V and \ < 12V 


After closing the switch 
Va=Vg=12V 
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7. A 

Sol. (1) во у 
Р, =P; > 60(1-V)=100V 
> V= 


(1) 80V=80 


: opposite to velocity of Ram i.e. =mis towards right. 
(1-У) 

= М= {m/sec left. 
(Ш) 80(1 + V) + 60(-1 + У) + 20V 20 


V= -lm/s 
8 
(IV) After jump of Ram [283- 3/8 
Now (80 +20) = 80(14 М) + 20V 


esci Е 
40 


Sol. (I! Velocity of fish in air = 4х5 = 37 
Velocity of fish w.r.t. bird = 3 + 6 = 97 
(П) Velocity of image of fish after reflection from mirror in air = 4x 3 = 3} 
w.r.t. bird = -3 46 = 37 
(Ш) Velocity of bird in water = 6 I V 


w.r.t. fish=8+4=124 


(М) Velocity of bird in water after reflection from mirror = 87 
w.r.t. fish = 8 —4 = 4T 


r 3 
Sol. 1- | длтагог = eror 
Ü 3 


Use ampere law for B. 


10. C 


Sol. фв.а--д( È) 
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11. 


Sol. 


12. 


Sol. 


13. 


Sol. 


14. 


Sol. 


Section — B 


7.50 


The centre of the wheel is moving with constant speed on a circular path of radius 6R. 
2 
Hence, it has a centripetal acceleration of a, -L directed towards the centre of 


curvature of the convex surface. 
2 
With respect to the centre of the wheel, the contact point has acceleration equal to x 


directed towards the centre of the wheel. 
Acceleration of the contact point in reference frame of ground is 
у? vV? 5V? 


R 6R 6R 


2.56 
For a jump of ho = 1 mon the earth, speed required is given by 


сту? -mghy = V-420m/s 


Escape speed on the surface of a planet is 


- (29м. кзн 


Vesc -planet _ Rotanet 
Месс - earth Rearth 


We want velanet — ./20 m/s 


esc 


And it is given that VP*"** = 11.2 km/s 


esc 


420 x (6400 кт) 
Polanet = 11900 = 2.56 km 
400.00 
If force exerted on piston of area A; is F2 then, the force acting on the other piston will be 
z A А, [Pascal's law] 
А; 
А 
= 5F 2 1-5 
| p- 
To raise the load 5F; = 20000 => Ғ-4000М 


Since lever bar is light, net torque on it (about the hinge) must be zero. 
Ра = F(a + b) 
Ба 4000х4 
а-р 4-36 


283.40 

The product nucleus "Hg is in excited state and possesses extra 1.088 MeV energy. If 
'$$Hg would had been in ground state, the kinetic energy available to electron and 
antineutrino must have 


Q = (Mau — Mig) 931 MeV 


= 400 N 
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15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


Sol. 
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= (197.968233 — 197.966760) 931 MeV 
= 1.3714 MeV 


Since “Но is in excited state, actual kinetic energy available to electron and 
antineutrino is 
K = (1.3714 — 1.088) MeV 
= 0.2834 MeV 
As p-ray and antineutrino has continuous spectrum starting from zero value, therefore, 
this is also the maximum kinetic energy of the electron emitted. 


7.00 

AX = (ш — 1) — (u2 — 1)te 
= (2 — 1)200 — (1.5 — 1)200 
= 200 — 100 = 100 nm 


фе Ac EP one = 
3, 600 3 
n. Р-Р,-Р,- 2 /РР, cos 0 


T 
- lr? + | nts + 2 lon? x | mts m 
=7 uW 


4.01 
As here volume of gas remains constant, 
(AQ), = uCvAT, Here C, = 5 cal/mol K 
And AT = (400-300) = 100 K 
And so for ideal gas PV = uRT, 
5 
u= (10)" x (0.2) _ 8.0224 
8.31x 300 

(AQ), = u x 5 x 100 = 4.01 kcal. 


3.14 


= Y Si, EE усло) 
A L A 
n- АҮс(0) _ nr? Ya(A0) 
g 9 
(109 10 ete? x 10 
И 10 


30.00 


f oc JT for strings. 
On increasing the tension by 196 


fe v10 


PEL T dz 001 18-71: 
f JT 200 


Beat frequency, f'-f =f Б - ) = 


Number of beats іп 30 seconds = 1 x 30 = 30. 
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Chemistry PART - Il 
Section — A 

19. A E 
Sol. о О 

| LN 

NGA 

Ze Ze | о 

20. BC 
Sol. 


21. 


Sol. 


22 


Sol. 


23. 


Sol. 


24. 


Sol. 


2C 3H, > C,H, 
0 0 (9) 
АН? =[2x AH, «ЗхВЕ(Н-Н)|-ІВЕ(С-С)»6хВЕ(С-Н)) 


= -85 =| (2x718) + (3 x 436) | - (x + 6y) 


~. x+ бу = 2829 EN 

Similarly for С.Н, (g) 

Solving (1) & (2), x = 345 

AB 

k = Ae ^^" or ¢nk = /nA Ea 
RT 

ABC 


The outermost electronic configuration of Yb is 4f ^6s? 
2 Yb** has full-filled 4f'* configuration radius of Үр?” «Yb?* 


AD 
Ве,С— 2 Be(OH), +CH, 


АС, — 2 Al(OH), «СН, 


ABCD 

ASG AH - 40,600 
Т 373 
108.84 


= 108.84} /К for one mole 


ог Z mole, AS = = 54.42 j/K 
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25. А 

Sol. l-canundergo Nu substitution, elimination 
I| сап undergo Nu substitution, esterification, dehydrogenation & oxidation. 
Ш- can undergo Ми” addition, esterification and oxidation 
IV — can undergo Ми” substitution 


26. A 
Sol. Fact based 


27. С 
Sol. Elements having filled d-orbitals are not true transition elements. 


28. B 

Sol | SOS «dilH,SO, —>H,O + SO, + SO% 
СО? +dilH,SO, —>H,O + CO, +802 
NH, +NaQH——>Na* +H,O + NH, 
S^ +H,SO, —>H,S +802 


Section – В 


29. 162.00 


2 
R(T?) xM; 2х152х(450) 
Sol.  K,(of camphor) = (т) E СК х(450) = 40.5 
1000 x АН? 1000 х 1.52 x 1000 


АТ, =ixK; xm 
450-430 = 1x 40,5, АР 
M;olute x0.5 
0.04 x1000 x 40.5 
М. оше = 05х20 = 162 
30. 81.81 
Sol. NaOH + HCI —— NaCl + H,O 


Millimoles 0.1 .001 x 0 0 
-0.001 x. -0.001x 


1-1 01-.001/х х 
107° M NaOH have pH = 11 
New pH after adding acid be 10 
Hence, 10 M (100 + x) = 0.1 - .001 x 
100 +x- ee 
10 
^. 11x = 1000 — 100 = 900 


Х = 389 -81.81 mL 
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31. 390.55 
(^3Ca(CH,COO), + 2A2HCI - A°CaCl, | 
2 


Sol. АССН,СООН- 


_ 200.8 + 2(425.95) - 271.6 
» 2 


= 390.55 


32. 1.50 
Sol. Vander waals equation for 1 mole of real gas, when b = 0 


= [P н2 19) =RT 


SO РУ = Аар 
V 
y=mx+c 
Slope = tan(z—0) --а 
216-201 _ 
3-2 


So, tan 0 =a = 1.5 


33. 11.00 
Sol. Тһе product contains three phenyl group and two multiple bonds 
2. Total number of pi-bonds = (3 x 3) + 2 = 11 


34. 2920.40 
Sol. | Meq of MnO; = Мед of Ғе? 


УхМхп- Z x 1000 


Ww 
or, 104.3 x 1000 x 0.1 x 5 = æ 08 


On solving w = 2920.4 0 
35. 8.33 
2 . 200 
Sol. The average O.S of iron in Еёоо6О is —— 


96 
Let the 96 of Fe(II) be x 


x x (+3) + (100 - x) x (+2) = oe 
3x + 200 — 2x = 208.33 
2 х= 8.33 
36. 1.41 
So. de |) 
N, xa 
45 2х27 


16. 6.0210? х(4х105) 


=> Z = 4 (so fcc) 
428 4 ay A 
4 
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Mathematics PART - Ill 
Section -А 
37. AC 
So. V =8.(6хс) 48 таа Б ЕБ С 80:65: uon (i) 
[(a, +a, +а, )(6, +b, +bs)(c,+¢,+¢,)] (Using AM. > G.M) 
L? > (а, +a, +a,)(b, +b, +b, )(C, +C, +c) 
now (a, +a, +a,) = а? +a? =a? +2(aa, +а,а, +а,а,) 
(a, +a, ба) азаа 
(a, +a, +а,) 2 Jat - a2 * a 
similarly (b, +b, +b, ) > Jb? +0 + b$ 
Ci +C, +С, > JC. C2 +c? 
Es Цаг +а + a )(b; +02 bi (Cs +с2 + ci) 
L >V 
38. BC 
Sol. Ме supposed to find m and n such that lim33/8x? + mx? -nx =1 or 


X—00 


lim 48x? + mx -nx = 1. 


X—-—00 


We compute 


әт : (8-n?)x* + тх? 

378x? - mx? - пх = T = 
(ex +тх?) +nx3/8x? + mx? + n?x? 
8 п? must be equal їо 0 

n=2 


Now f (x) = 


m 


5 
вт 42384 +4 
Х Х 


| п 
We see that lim f (x) = Чэ! For this to be equal to 1, m must be equal to 12. Hence the 


хоо 


answer to the problem is (т, п) = (12, 2). 
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39. 


Sol. 


40. 


Sol. 


41. 


Sol. 


ABCD 


4 4 2 2 3) 
[> x = Ela ax =f l НЫ 


х° +1 х° +1 х° +1 x? +1 


1 з 
=arctanx + ge tanx”. 
To write the answer in the required form we should have 


P(x 
3arctan x + arc tan x? = arc tan ( ) 


О(х) 
Applying the tangent function to both sides, we deduce 
Зхех? 27 
2 Р(х 
1-9X .— = tan| arctan а | 
Beak? 5 Q(x) 
1- zX 
1- 3х 
P(x —3х° 
From here arctan | ) =arctan 3x 2 <, and hence 
Q(x) 1-8х”-3х"7 Xx 
P(x) EX 3x°,Q(x) =1- 3x? —3x*+x°. The final answer is 


Зх —3x° 


1 
—arctan 
3 1-3x? -3x* +x? 


AC 


ab 
Denote the value of the integral by |. With the substitution t = — we have 
X 


loli св 
ое! еа —ab bea е! 
lib - р Ы t=. 
t 
Hence, | = 0. 
AB 
3(3tanx —tan® х Зэс 
3tan3x = | à ) Stan X 9tanx 
1-S3tan* x Зіап x-1 
. 8lanx - 
atan^x^ 1 
Hence 
1 tanx 1 


T 
= "im (3tan3x - tanx) forall x #k—,k eZ. 
cotx-3tanx 1-3tan^x 8 2 


It follows that the left — hand side telescopes as 
TE tan27° —tan9° +9tan81° -3 tan 27° +27 tan243° – 9tan81? +81 tan729? – 27 tan 243°) 
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- 1 (81tan9* -tan9?) =10tang°. 
8 


42. BC 
Sol. 


(-2, 0) 


245 1 


sino = —— = — 
10 V5 
8 4 
Slopes of PA and PB are tan(a + Ө) where tana = 6 = 3 
4 1 4 1 
+ 
DE 2 3 2 
1 zd jon 
3 2 3 2 
215 
22710 
1 
өзи ІБЕСЕЗ! 
СОРУБ 
2 44 
4-2,5 8-2 Сағы сш 
sg) -aa 
=(6, 4) 
43. B 
Sol. (I) A, B, C are the З critical points of y = f (x). M A 


f'(x js 0 for X = 2 and fails to exists at x = 0. 
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1 
(1) х= a and 2. Make a quadratic in log, X and 


Зх + 4у = с 
interpret the result. 
хь Y, 
fill, ес қты e d 
dx 4 2 
Seta up eyes 2 урь 
Bor Dn ата СВ 
(IV) f'(x) = 2x? — 3x +1 this is always positive in (1, 2). 
г. Increasing in [1, 2] 
5 f(2) will be the greatest value. 
44. D 
2 tan 
Sol. ат : | (е) 
no» 1-1 
5 2In- In(n —1 
in L- limtan- (^ А ыг" S 
noo Jn П- 1 n> cot e CO 
vn 
Aint —In(t* —1 2(t -2 
Put n=t? = i „ м Ww 0 | 
i00 1 : 2 2 1 1 
сой-|-іт 41 -1)совес | - || | 
t {ээ іді 
2 
2(t э) - 
= li | | _0 
А, al 
t 
L-15 (©) 


(Ш) sin2x = + 


v3 
2 
2x e (0, 4x) 


Hence, 8 solutions. 
(IV) Since g(x) is differentiable V X € R 


2 Қ) must have the factor X (x — 1)(x - 2) atleast once. 
'. minimum 3 roots of f (x) =0 > (R) 
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45. A 
Sol. xbbbxcxcxcx 


4! 
Number of ways = ar 5С, =20 
(1) 2b, 1b; 2c, 1с or 2b, 1b; 1с,1с,1с or 2b, 1b; Зс 
(same way starting with c) 
cbbcbc, cbcbbc 
bbcccb, bcccbb 
Number of ways = 12x °С, = 180 
(ІІ) bcbcbc = "C, 
bccbcb or bcbccb = 2 x °C, 
bbccbc or bccbbc or bbcbcc or bcbbcc = 4 x °С, 
bcccbb or bbcccb = 2x ^C, 
bbbccc = “С, 
Total ways — 2(35 -40-40-8- 1) -248 
(IV) bcbcbc, cbcbcb 
bccbcb, cbbcbc 
bcbccb, cbcbbc 
bcbccb, cbcbbc 


number of ways = /C,x 24-4 = 18 


46. D 
11 
So. (I) Zi 
6 
С 10С 6 
w м 
6 
еб 5 
(Ш) Р = “С. -> 
5 
10 
м)Р--- 
2 11 
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47. 


Sol. 


48. 


Sol. 


49. 


Sol. 


50 


Sol. 


Section — B 


252.00 
" -(48 1)" апа ТЕ ЫЗА" 


[x] +{х}+у = (V3 + 118 + (v3 + ie 
[x] +1= 21009 (2 + vB)" +(2- үу 
2-2 218 410096, 100731, — 4. 10096, 93 3909 ay 1 


[x] y4z 21011 (2505277 FON " did ешая 3903 E 10090 1008390 | 


оаа 


[> {x} +у є (0, 2) = {х} +у = 1] 
= N is divisible by 217! hence divisible by (16)252 


13.00 
n(n) , 
Coefficient of x ? ^ =-7+(1-6+2-5+3-4)-(1-2-4)=13 


18.00 

We have (a+B+y) =a? +p? «y? +2(By + ya + ap) 
= 4=6+2(By+ya+ af) 

> By + ya. c ap = –1. 

Also, о? +В +ү? -Зору 

= (о +В +ү)(о2 +B? +y? - By -ya — ap) 


—1.59 
The critical point of f are solutions to the system of equations 


of 3 2 9 
—(x,y) = 4х° + 12ху - — = 0, 
ас y) y 4 
of 2 527 
— DGy) Sd2x y+ 4y  ——-0 
ay | y) cy, 


divide the two equations by 4 and then add, respectively, subtract them, we obtain 


х + 9x y + 3xy? +у? -120 and х? Зх? +Зху? – у? 2 We write these as 
(хау) -1 апа (х-у) 2 from which we obtain X -- y 21 and x -y -2. We 


3 
find a unique critical point X = 17 = —. The minimum of f is attained at this point, and 


аа Ё 3 51 
itis equal to f| —, — —. 
4 4 


4 
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Sol. 


52. 


Sol. 


53. 


Sol. 
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126.00 


We have, lim gn(3) = lim [i 3 + 5. -f 3 = 2) 
noo noo n n 


“вт! @+!)-1(@8) im 1(8)-1(8-h) 
һ—›0* h>0* h 


= 5f'(3)+2f'(3) =5x18+2x18 - 90-36 - 126. 


1.01 
у = х? у= 2-х у= 2 


Required area fed 2(2-х )|+ | |2 - (x? - 2) |dx 
1 42 
- 4/2 =1.01 


18.00 
The points (х,,х,) and (y,,Y>) lie on the circle of radius 24/2 =c centered at the 


origin. We can write (Х,Х,)-(сс08ф,с510ф) and (у,,у,) = (асоѕӨ,сѕіп). 
Then 
S =2-c(cos+sind + соѕ0 + sin0) + c^ (соѕфсоѕу + sindsiny) 


-2- ev | -sin С + z) —sin 9 + =) 4 c^ cos (ф - 0) to 1 by choosing 


2 
$ = 0 = 22. The maximum of S is 2+2cV2 +c? =(с +./2) ; 


———U————"e———————————— "'——————— —M» 
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54. 11.00 


Sol. go -1 ог "US 
2 2-1 


x-ze[i2) xz efi 2) 


3 5 13 
xe 3.5] (1) xe 5.3] — (2) 


(п) (2) 


“ЫМ 


9 9 
X? +X +X +X а +++ 
4 4 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART - | 
Section – А 
1. C 
Sol. For upper portion: 
= 2719. 1971, gaan 
Me _ 15 4 
H 1.2 
| Но —1 
For lower portion, f, = (fa) 
H2 -1 
H3 
1.5-1 
"E x20 --25ст 


25 
Object is at infinity, images will be form at focal points. 
Hence the distance between two images will = 40+ | -25 | = 65 cm 


2: B 


2 
So E- | 
OR, | dt 


2 
e.m.f = pu ЕЗ 2nR, 
2n 2R, dt 


_ See 8) 
2 (4 
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3. D 
Sol. Asy>1 
= dT 
for TV' = constant — <0 
V 


апа for Т' = KP'^' 


ага) 
dP 

4. A 

бо. у-— 08 - 

З(х+2)< +4 

v=2m/s 
A=0.2m 

5 AC 


Sol. AOB is zero potential surface 
Induce charge = —q 


2 2 | 
F= sp E 9. 
а 2а | 
в 
6 АС 
Sol. 1, Ес 1) 1 +1х =nE where x external resistance 
[И 2523 41 =mnE 
н + dod... + 12 = 1 
n(m + 1)Е 
2 V 
=> І----<--- 
x* n(n* 1), x+R 
2m 
7. CD 
Sol dQ KA(AT) КА(0-(-0), dQ КАӨ 
t di x x ' dt x 
8 ACD 


501. y (x,t) =—cos kx sin ot 


y(0.05, 0.05) = -4 cos | 20.05 | sin 250006 
0.4 0.2 


- -4cos( 2) sin[ 2) - -2v2 em 


A € — а € M I E M € A M 
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Sol. 


10. 


Sol. 


11 


Sol. 
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у= А. = 0.4 =2m/s 
0.2 
у = – А о соѕ (kx) cos (ot) 
= -4 2 cos LUE cos 27 9.1 
0.2 0.4 15 0.2 
a = 20 л cm/sec = particle velocity 
AC 
In SHM, time taken to move from x = 0 to x -5 is t and time taken to move from 
A.T 
extreme to x =— is —. 
2 6 
If T. =1 > T=12 
12 
If 2 -1 = T=6 
6 
ABC 
-GMm -ОМт. -GMm 
Е; = = Еж 
В 2(2R) 2(3R) 
3 
E,-E, = age 
mgR 
a ET 
Section – B 
9 


Path difference between rays reflected from upper and lower faces of layer = 2ut cosr = 
2 ut (for normal incidence). But there is change in path of 2/2 of light at upper surface 
due to reflection from denser medium. So actual path difference is 2 ut — 2/2. 


= 

Il 
- 
оо 


For constructive interference 2 рї – 5 = ПА 


(2n + 1) 


t= he For least thickness n = 0. 
4u 
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min = 222 nm =90nm 
4u 4x18 
12. 5 
254 224 
So. Ж е sont=+ е Е | | 
Вєёп2һ 86202 |16 25 
,_mZe"! 9 
Bach? [16x25 
Z?e?m 72е4т 


and frequency f, = = 
шаш, 4е203202- 462(4)219 


2-1. 


,som=5. 
f, 25 
13. 4 
Sol. | When the two spheres come in contact, they exert equal and opposite impulse. 
[Fa dt =1,(@ — ®) 224) 
[Fb dt =o, е0) 
Finally оа = Ob ...(iii) 
a? 
= 19% = 4 rad/s 
a 
45-215 
14. 5 
Sol. Let the volume of the cylinder be V. When the cylinder is floating , upthrust = weight. 
Hence, 
3 4m 
=V g-mg.— V=—— 
o( FV Ja=mg = 


Let the acceleration of the particle vessel be A (upwards). In the 
reference frame of the vessel, the acceleration of the cylinder is 
A/3. 


upthrust 


аз 


mg 
mg (pseudo) 


mg + mA — upthrust = ЫН 


mg + mA — pVg' = па) 
where 0 = g + А = effective value of g for upthrust. 


. mg+mA-— pV (9 + А) = ШЕ 


= mg-=m(g-+A)=-m=A 
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A= C3) upwards 


The acceleration of the vessel should be 3- D- 5 ms” (downwards). 


15. 6 
Sol. Let the pressures in wide and narrow limbs be P, and P», respectively. If В; апа Re be 
the radii of meniscus in wide and narrow limb, pressure just below the meniscus of wide 


tube = P, -2 and pressure just below the meniscus of narrow limb = P, — = 
1 2 


Therefore, difference of these pressures 


2Т 2Т 
Р Р =h 
Р 2 [n ШІ. pg 


Therefore, true pressure difference, 


1 1 
е пваа а-а) 
2 1 


For the water and glass surface, taking the angle of contact 0 to be zero, we have 


r. r , я 
В, = —— = r and В, = —— =r, where г; and г are radii of wide and narrow limbs, 
соѕ Ө соѕ Ө 


respectively. 


P,-P,-hpg-2T ма -02x10* 98 25725103) : 5) 
Б т 7.2x10 ^ 1.44x107 
= 1.96 x 10% — 0.10 x 10? = 1.86 х 10° N/m? = 1860 Мт? 
N=6 
16. 8 | 
Sol. ү _ | 
2тє(Єї ' 
|= [42лхах = —— | 
0 204 
АМ SE | 
2n£9£8 
> R= -0.50 
та 
n=8. 
17. 4 
So, с. 20:02 + C2C +030, 7 
$ е 


d C, +С» +2С» 5 
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Where С; = 1, С» = 2, Сз = 1 


40 
ЗО 
B WW WMA A 
WM 

WMA 
200 

Reg = 6 

т= ВС = 8.4 
= 4. 
18. 2 


Sol. Сотропепї of acceleration along incline is 9 sin a 
and effective acceleration along groove is a= sina 
cos p. 
From figure “= 21 -ОВ 
біп о. 
OA is the groove making an angle p = 45° with АВ 
on the inclined surface. 


From figure, a - cos p 
OA 
h 


© sin о. со В 
Since acceleration along groove is constant, we 


or 


| Т7, 
may use equation s = 24! . 


k=2. 
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Chemistry PART - Il 
Section – A 
19. C 
Sol. 
Intermediate 1s 
OOH 
Which loses СО» on heating (B-keto acid) 
20. B 
Sol. М absorbs some heat energy and prevents decomposition of Оз 
21. C 
Sol.  T,-4T, 
AS = nC, т пату 
Т, у, 


O=nx tnd тілу. 
à 


3 Vi 
—log4 =log— 
2 0 9% 
43/2 = MI 

У, 
8у,- 


0=AS = nC, Ins + nin 


i f 


45/2 Р, 
Р 
32P, =P, 
22 D 


Sol. At % th and 3/4 th neutralization points the solution is buffer solution. Upon substitution 
we can get the ans. 


23 ACD 


Sol. o T 
HC 
3 AA 2 О 


Вг 


m 
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24. 


Sol. 


23; 


Sol. 


26. 


Sol. 


27 


Sol. 


28 


Sol. 


AC 
Azeotropic mixture has fixed composition. 


ABC 
Rate = k[X][Y]° = 2 x 10? = k[0.1] [0.1]? > k = 2 x 10%s" 


ABC 

CaC, - 2H,0 —— Ca(OH), + C,H, 
Моз№ -6Н;0--->3МО(ОН), + 2МН, 
Na,S + 2H,O ——9 2NaOH + H,S 


КМО» +H O —— № reaction 


ABCD 
Ph Кү, Ф Ph 
Gl; (ван Р 
— + 
© Cl 
Cr 
dichloroproduct 
BCD 


The geometrical isomers of (B) are 


Cis trans 
The geometrical isomers of (C) are 
Cl CoHs)3P Cl С! 
7 я M ( 2 5)3 "ue и 
Pt Рі Pt Pt 
IN \ ZN 
(С2Н5)з Р сі P (C2H5)3 сі С! Р(С2Н5)з 
Сіз trans 


The geometrical isomers of (D) are 
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30. 


Sol. 


31 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 
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€— — 2. 2 
NH3 NH3 
МН; CN NC 
Fe Fe 
CN CN NC 
CN NH3 
Cis nd trans 
Section – B 
6 
n 
; N 
Compound (Z) is > 
N N 
ом? Np “хо, 
4 
(4n + 2)ле rule 
3 
ч Сан, - 56 
2CO-4e 
Мо — бе 
Mo — Мо – Зе” 
3 
S^ +HCI—>H,S — 79999, Na, ['Fe(CN), (NOS) | 
5 
25x10?(g) 16x10? (9) 
250 250-x18 
X25 
4 
О О 
О О 


СМ 


СМ 


2- 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 


website: www,fiitjee.com 


AITS-FT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 10 


35. 4 
Sol. (1) ala-phe-leu-gly 
(2) ala-phe-gly-leu 
(3) ala-leu-phe-gly 
(4) ala-leu-gly-phe 
36. 3 
Sol. It exists in two geometrical isomeric forms in which trans isomer is optically active. 
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Mathematics PART - Ill 


Section — A 


37. A 
Sol. Since for two square matrices А & B the trace of AB — BA is zero. 


let AB-BA-[^ M 
с -a 
= (AB — BA? =k Ip 
where k = a? + bc 
and odd power of AB — BA is equal to a multiple of this matrix. 
i.e. odd power it can not be equal to 12 
^. ‘n’ is even. 


38. B 
Sol. АВ? = rB* 
B?A? = rB* 
= А?В? = B?A? 
& rB^A = ГАВ? = A? 
Multiplying pAB + аВА = I, on the right and then on the let by B, we obtain 
pAB? + qBAB - B 
pBAB + дВ?А = B 
also we have В?А = AB? 
on subtraction (p – q) (AB? — BAB) = 0 
if pz qthen AB? - BAB 
л (p + q) АВ? = (р + а) BA=B 
> (p + q) АВ? = АВ 
& (p + а)В?А? = BA 
= AB = BA 
which is a contradiction 


Mpeg 
39. A 


Sol.. Integrating the given differential equation, we һауе 2 = = 
X 


x3 
+e* + — + C, but 
3 
-1 1 
y,(0)=1 so1= a СС, =. 


-singx , x* 1 
+e*+—+—x+C, 
12 3 


Again integrating, we get y = 


-sindx , х 


but y(0)=0 so 0=0+1+C, = C, = –1. Thus y = 
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40. 
Sol. 


B 
Let the radius of the circle is equal to 1. Set the origin at B with BA the positive x — semi 


axis and t the y — axis. If BOM = Ө, then BP = PM = tans. In triangle PQM, PQ 


ane tan ө 
= — 2 . So the coordinates of Q are - 2 mme = са и : 
sind sin 0 2 14 cos0 1-с050 

The x and y coordinates are related as follows: 
sin |  1-cos?^0 .1-cos0 , 1 
14 cos0 (1+ cos) 1-cos0 1-сов0Ө 


Hence the locus of Q is the parabola y^ = 2x – 1. 
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42. BCD 
Sol Put (a-rcos6,2-rsin0) to equn. of ellipse 
а? +г2 cos? Ө - 2arcos Ө 
9 
" 4 4 r? sin? 0 — 4r sino 
4 
Е 4а? 
~ 4cos?^ 0 « 9sin?0 
Put (a -rcos0,2 - r sin) to equation xy = 0 


a? 


= (PA) (PD) - —,-9 


-1-0 


cos?0 5120 


= 2а +r" sin6cos0 – (asin0 + 2cos0)r =0 


2a 
PB)(PC ) = — — 
2 Х ) sinOcosO 
PA.PD =PB.PC 
44 2а 


zo :-/2-------- 
4cos^0-9sin^0 сіп0.со50 
a- 4cot 0 + 9tanO 
2 
= Ja» J4«9 - 6 


— a е(-о, - 6]u [6, oo) 


НІТ) ЕЕ Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


AITS-FT-IV (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 14 


43. 


Sol. 


44. 


Sol. 


CD 

If о is a multiple of т, then (о) = 0. Otherwise, use the substitution 

X 2cosa + tsina . The indefinite integral becomes 

| sin a dx 
1-2xcosa + х? 


1-СО5о —1-cosa 
-. I(a)= arctan ———_ |- arctan| ————— |, 
sina 


=| а. = art tant+C. 
{+t 


| sina 
T T 
where the angles are to be taken between 79 and 2 But 


1—cosa —1—cosa _ 
sina sina 


1. 


; UE : | 
Hence the difference between these angles is Esi Notice that the sign of the integral is 


the same as the sign of a. Hence l(a.) У < if a € (2Кл, (2k + 1)л) and zo 


Qe ((2k + 1) T, (2k + 2) т) for some integer К. 


Ки-К,у-0 2044 (ii) 
"7 equations of bisectors of the angles formed by lines (i) and (ii) are 
k,u—k,v 
(ак, — bk; + (күр + ak, Y 
t (ku kv) 
(к,а «bk, )" -(кр-ак,) 
—ku-kv-t(ku-kv) | 222 (ii) 


(i) by taking positive sign in (iii), we get 
ku-=k,v л КЦ--К,У 


2kv=0 > v=0 
(ii) by taking negative sign in (iii), we get 
u=0 


cS: 
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Sol. 


46 


Sol. 


47. 


Sol. 
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BD 
After we bring the function into the form f(x) = 


(8-1) -357--65 
h(s) = er E 1+ 2 over the domain (-о0,-2|5|2, о). Setting the 


first derivative equal to zero yields the equation 3(s — 1)(s? - 3s? + 2) =0. 


The roots are s = 1 (double root) and ѕ = 1+ V3 . Of these, only s=1+ V3 lies in the 
domain of the function. 
We compute 


lim h(s) =1, h(2)-1 h(-2) =9, h(1+ V3) = D 


AC 
(z + iz) 


Q(iz) 


Section – B 


3 

Equation of the chord of contact of a point P(3 sec 0, 2tan 0) on the hyperbola with 
respect to the circle is (3sec0)x + (2їапӨ)у=9 (1) 

Let M (h, k) be the mid point of (1), then equation of (1) in terms of the mid — point is 
hx + ky =h? +k? (2) 

Since (1) and (2) represent the same line. 


ѕесӨ 2 апе = 95 
h? +k 2(h* +k?) 
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— locus of (h, k) is 
9х? 81у? 


=> 2 2 
(x? +у?) 4(х” +у?) 
or 4(х? «yy - bx? - cy? 
— a=4,b=36,c=81 
a? +b? +c? =16 +1296 + 6561 = 7873 


=1 


48. 5 
Sol. Let r=Ab+pe and c =+(xi+ yj). Since с and b are perpendicular, we have 


4х + Зу =0 0-1-5) 


r.b (Ab*pc)b  Ab.b 


+1= proj. of r on b = — = =———— = ——— 
Ы Ы Ы 


[- b.c =0] 


-A|o|- 5 . Hence had 


Also, +2 = proj. of r on ёл 
_(Ab+pc).c _ | mm 
e| 3 


1,,, аах 01. 4. 2. 11. 
І--(4І1-3|--|ІіІ--||-і%--і--- 

g (4i 3i) Ч| 4 5 zi 
Thus there are four such vectors 


2 
У -3 o -fij =20 
і-1 


49. 1 

Sol. Let f(x)=sinx + tanx - 2x. Then g(x)- f'(x) 
=соѕх + sec^ x- 2 
- g'(X) =-sinx + 2sec* xtanx 


| [ES 
= sinx| ——————— 
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5 TU : Я қ i 
Since for цо, we have 0<сов%х<1, g is an increasing function. Hence 


g(x)>g(0), ie. cosx+sec*x-2>0. Therefore f is an increasing function, so 


f (x) » f (0) for 0«x«5. Hence sinx +tanx > 2x . Thus dz- 


42 


50. 1 
Sol. The inverse of 2 x 2 matrices C = [Ci]z.» with integer entries is a matrix with integer 
entries if and only if |c| = + 1 


іс _ 8400) а Igy. at 


С С 
So lets take a polynomial. 
Р(х) = |А + xB| 


as per the problem Р(0),Р(1),Р(2),Р(3),Р(4) e(-1,1] 
three of these must be same 
and P(x) has degree at most 2. 


2, itis constt. 
-ДА-хВ|- +1, vx 
A |A + 5B| = +] 


51. 2 
So. а,-а,-..-а,-50 


=>a+(a+2d)+(a+4d)+...+(a+98d)=50 
= 50a+ 20(1+2+...+49)= 50 

enar 2d(50)(49) 
>a+49d=1 

--а а, та, +а; а, аһ +... + 85, + Ags — Ag, — Agg 
(26 negative terms and 24 positive) 

> |а, — a| = |-2a - 98d] = |-2| > 2 


= 50 


52. 1 

So. Givena+b+c=1  . (1) 
94-30-С-7  .... (2) 
18-25а-50-сС-22  ...... (3) 


=> From above (1), (2) and (3) 4 < Za -b- c «8 
4 <та-о+а-1<8 

5<8a<9 

a=1,b=-1,c=1 

a=1,b=-1,c=1 


For question (2) h(x) = In(x? -Х +1) -Х 
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53. 4 


Sol Let z, =z,e™ 


and 


2,22 + 212, + 2,2; + 2122 


2, = 1,6% > БЭ = 2с05(0,+0,)+2с05(0,+0,) 
1-2 
54. 3 
a+b+c а-0р-а-а-с 
Sol. тү ш л АЦЕ Tag е. 
b-a b-a 
да-с 
=1+ 
b-a 
Now: f(x) =ах? +bx +c 


Given f(x) 20 Vx f(-2)20 
4а-2р-с>0 
2a+c > 2(b-a) 
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Time Allotted: 3 Hours Maximum Marks: 180 
General Instructions: 


The test consists of total 54 questions. 

Each subject (PCM ) has 18 questions. 

This question paper contains Three Parts. 

Part-I is Physics, Part-Il is Chemistry and Part-III is M athematics. 

Each Part is further divided into Two Sections: Section-A & Section-B. 


Section - A (01 -06, 19 - 24, 37 - 42): This section contains EIGHTEEN (18) questions. Each question has 
FOUR options. ONE OR MORE THAN ONE of these four option(s) is(are) correct answer(s). 


Section - A (07 - 10, 25 - 28, 43 - 46): This section contains TWELVE (12) M atching List Type Questions. 
Each question has FOUR statements in List-I entries (І), (11), (IIl) and (IV) and FIVE statements in List-Il 
entries (P), (0), (В), (S) and (Т). The codes for lists have choices (А), (B), (C), (D) out of which, ONLY ONE of 
these four options is correct answer. 


Section - B (11 - 18, 29 - 36, 47 - 54): This section contains TWENTY FOUR (24) numerical based 
questions. The answer to each question is a NUMERICAL VALUE. If the numerical value has more than 
two decimal places, truncate/ round-off the value to TWO decimal places. 


MARKING SCHEME 


Section - A (One or More than One Correct): Answer to each question will be evaluated according to the following 
marking scheme: 


Full M arks : + If only (all) the correct option(s) is (аге) chosen; 

Partial M arks : B If all the four options are correct but ONLY three options are chosen; 

Partial marks : + if three or more options are correct but ONLY two options аге chosen and both 
of which are correct; 

Partial М arks + If two or more options are correct but ONLY one option is chosen and it is a 
correct option; 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

Negative Marks : -2 In all other cases. 

Section - A (Single Correct): Answer to each question will be evaluated according to the following marking scheme: 

Full M arks B If ONLY the correct option is chosen. 

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 

NegativeMarks : -1 In all other cases. 

Section - B: Answer to each question will be evaluated according to the following marking scheme: 

Full Marks : B If ONLY the correct numerical value is entered at the designated place; 

Zero Marks 0 In all other cases. 
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Physics PART -| 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


1. 


Two vertical conducting cylinders A and B of different cross 
sections are connected by a thin tube as shown. An ideal gas is 
trapped in the cylinders by two airtight pistons of masses 1.0 kg 
and 2.0 kg respectively. Initially the pistons are at the same 
height 40cm above the base of the cylinders. If an additional 
mass of 10 g were gently placed on the piston in the cylinder А, 
which of the following statements correctly describe the new 
steady state ultimately reached. 

(A) Pressure of the gas has been increased. 

(B) Pressure of the gas remains unchanged. 

(C) Height difference between the pistons becomes 30 cm. 

(D) Height difference between the pistons becomes 60 cm. 


Five equal resistances, a capacitor and two batteries are 
connected in a circuit as shown in the figure. The capacitor 

is initially uncharged and each battery has negligible internal 
resistance. It is given that R = 10, С = 1uF and V = 8 volt. 

On the basis of above information answer the following E 
questions, if switch ‘S’ is closed at t= 0. (Assume е”! = 0.37, 

if required) 

(A) Current in the branch of capacitor at t = 5/8 us is 
approximately) 6 A 

B) Current in the branch AB at t = 5/8 us is (approximately) 1.7 A 

C) Potential difference between points А and C at t = 5/8 us is (approximately) 2.5 V 
D) Potential difference between points А апа С at t = 5/8 us is (approximately) 6 V 


лт Ут — — 


A point mass m is attached to an ideal string, which in turns is wrapped on a vertical pole. Point 
mass is kept on a smooth horizontal surface and string is horizontal. A horizontal velocity is 
imparted to the point mass perpendicular to length of string. 


Vo 
fo 
(A) Speed of mass will become twice of initial value if length of string between the point mass 
and the pole becomes half of the original value. 
(B) Kinetic energy of mass increases. 
(C) Work done by tension on the point mass is zero. 
(D) Energy of the mass remains constant. 
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In the adjacent figure, a uniform disc of mass 2m and radius 


(12 is lying at rest on a smooth horizontal surface. A particle 
‘A’ of mass m is connected to a light string of length 7, whose 
other end is attached to the circumference of the disc. Initially 
string is just taut and tangential to the disc, particle A is at rest. 
In the same horizontal plane another particle B of same mass 
0-2 


m moving with velocity vo perpendicular to string collides 
elastically with A. Just after impact which of the following 
statements will be true 


2 
(A) Tension in the string is ты. (В) Acceleration of the centre of the disc i is Yo 57 
Қ oou De AN 
(C) Initial radius of curvature of ‘A’ is P (D) Acceleration of the centre of the disc is TT 
Three masses are joined using pin joints (can move m 


freely). Length of both rods are identical and system starts 
from rest. Accelerations of the balls are shown in figure. 
Angle between the rods at this moment is 90°. The 
horizontal surface is smooth. Choose the correct 
option(s). 

(А) 2a2 = a; + ax 

(В) 2a, = a; + ae 

(C) ені = Бак 82 
(D) 


A iet of mass m is subjected to two forces 


F = jt and Ғ,--ау 
r 


| 
Where f(r) is a real valued function depends on the distance of particle from origin, r is position 
vector of particle and a is positive constant. If at t = 0, v vector is in x-y plane and angular 
momentum of the particle about the origin is Lo. Choose the correct option(s). 
(A) Plane of motion of particle does not change. 


91 
(В) Angular momentum of particle about the origin is given by L,e ™ 
(C) Angular momentum of particle about the origin is remains constant. 
(D) The value of angular momentum about the origin will depend on f(r) 
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Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (II) and (IV) and FIVE statements in List-Il entries (Р), (Q), (R), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


7. Match List | with List II: 
List | (Circuit) List Il (Ceq) 
: ЕН NET | 3C 
| шил Itt T р 
0) AENEA А cle е (Pd 


C C C C сурс 
w| LA fl САРД | 


TELE 12 
C C С | C C с 
A B 2c 
Ш 1514 ШЕ 
А C C с C C C B 3C 
IV 5) | — 
m ^ L5 "pH He 9 
(A) 1-8; II - Q; lI — R; IV — P (B) 1-5; II - P; Ill - Q; IV — R 
(C) l- S; II - P; Ill - R; IV- Q (D) l- $;II - Q; III — P; IV А 
8. One mole of an ideal gas whose adiabatic exponent equals y, undergoes a process P = Po + w/v, 
where Ро and a are positive constants. Its volume increases from v. 10 v». 
List-l 115-1 
(1) Heat capacity of дав as a function of its | (Р) | P (Və — V) 
volume ЕЕЕ 
Y 
(П) | Internal energy increment of a gas (О) | Py(v2— vi) tain? 
ү-1 й у 
(Ш) | The work performed by it (R) у, 
P (V2 = v4) + aln — 
М 
(ІМ) | The amount of heat transferred (S) yR n aR 
Y-1 Pov 
(A) l- S; II - P; III - R; IV -Q (B) 1-Р; 1-09; IIl C R; IV- S 
(C) l- P; II- S; III - R; IV- Q (D) I- S; 1-Р; 1-9; IV — S 


FIITJ EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www.fiitjee.com 


9. 


10. 
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Consider a situation in which a projectile is fired at 40 m/s dub 
from the top of a tower in absence of air resistance t =0. 40m/s 


36m М 


11514 List-ll 
(1) Time at which particle moves at right | (P) | 245 
angles with the initial direction 


(1) | time at which kinetic energy is least 
1) | Time at which it strikes the ground 


(О) | 6s 
(В) | 20/3 8 
(S) | 56s 
(Т) 125 
) 
) d 


(ІМ) | Time when the v make 45° with horizontal 


(A) (1) > (R); (I) > (P); (HI) > (S); (IV) > (Q) (В) (1) — (Р); (1) -> (А); (ІІ) > (О); (IV) > (S) 
(С) (1) > (P); (1) > (О); (11) > (А); (IV) > (S) . (D) (1) — (R); (11) (P); (HI) => (Q); (IV) 2 (S) 


A neutron moving with kinetic energy K collides with a hydrogen atom at rest in ground state. 
Assume mass of neutron to be equal to that of hydrogen atom. Match the kinetic energy of 


neutron with the possible phenomena mentioned in column II. Energy of hydrogen in ground state 
is -13.6 ev 


List- List-ll 

(Kinetic energy of colliding neutron) 

| К-10.2 еу (P) | Elastic collision тау take place 

Ш К = 13.6 ev (Q) | Inelastic collision may take place 

Il | K=20.4 ev (R) | Perfectly inelastic collision may take place 
IV | K= 22.0 ev (S) | Hydrogen atom may get ionised 

(A) I-P; II-Q; Ш-Н; IV-S (В) 1-Р: II-P; II-P, R; IV-P, Q 
(С) 1-Р: 11-Р; 11-Р: IV-Q (D) 1-Р; 1-Р; HI-R; IV-Q 


Section - B (Maximum Marks: 24) 


This section. contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


11. 


12. 


Two identical springs each of stiffness k are welded at a point P. If a 
particle of mass m is welded at P. The period of oscillation of the 


аа 
sinO \ k 


A 
A body executing SHM with time period T and amplitude A. When it is at 2 from equilibrium 


particle in the direction of x is 


position moving toward right. It receives an impulse which doubles its velocity without changing 
K 
direction. Time taken by the block to reach the right extreme position is t = T cos ЕЗ) Ғіпа 


K. 
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13. 


Figure shows a meter bridge wire AC has a uniform cross- X =40 Y 
section. The length of wire AC is 100 cm. X is a standard 

resistor of 4 Q and Y is a coil. When Y is immersed in melting 

ice the null point is at 40 cm from point A. When the coil Y is 

heated to 100°C, a 12 Q resistor has to be connected in 

parallel with Y in order to keep the bridge balanced at the 

same point. 


A circular disc of a diameter d is slowly rotated in a liquid of large 
viscosity р at a small distance h from a fixed surface. An 
expression for torque T necessary to maintain an angular 


4 
velocity œ is шэн Find the value of X. 


A set of parallel rays incident on the bi-convex lens. If 


after two refractions and one reflection final image 
Convex mirror 


formed at 15 cm left of lens, the value of 2 is 


Three SHM in the same direction in having same amplitude and same period are superposed. If 
each differ in phase from the next by 45°. Then, find the energy associated with resulting motion 
taking energy associated with each of given SHM as 1 J. 


Two rods of different materials having coefficient of thermal expansion ол, аг and Young's 
modulus Y4, Y» are fixed between two massive walls. The rods are heated such that they undergo 
the same increase in temperature. If оу : а = 2 : З, then thermal stresses in rods are equal, then 
the ratio Y, : Y2is , 


A student determines а dimensionless quantity, 
dia e 
Ze hc 

Where, e - electric charge, 

£o = permittivity of vacuum, 

h = Plank’s constant 
and с = speed of light. 
Find the value of n. 
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Chemistry PART - Il 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


19. 


20. 


21. 


22. 


23. 


24. 


An isotone of Ge is 
(А) 2 Ge (B) Ав 
(C) Se (D) ZSe 


For a compound AB crystallises in a rock salt structure with edge length a of the unit cell, 
(A) the minimum distance between A and A is а/-/2 


(B) the minimum distance between B and B is a/ 42 

(C) the minimum distance between A and B is a/2 

(D) the density of the crystal is given by p = A 
A 


Which of the following statements are not correct 

(A) For an ideal binary liquid solution, the plot of 1/x4 versus 1/y4 (where x4 and уд are the mole 
fractions of A in liquid and vapour phases, respectively) is linear. 

(B) According to Raoult's law, the relative lowering of vapour pressure is equal to the mole 
fraction of solvent in the solution. 

(C) The crysoscopic constant K; is property of solvent. 

(D) The value of van't Hoff factor for СНСООН in benzene will be 2 


Which of the following statements are correct? 

(A) Linear overlap of two atomic p-orbitals leads to a sigma bond 

(B) The bond angle.H — N — Hin МН. is greater than the bond angle Н — As – Н in AsHs. 
(C) Anhydrous НСІ is a bad conductor of electricity but aqueous НСІ is a good conductor 
(D) o-nitrophenol is steam volatile whereas p-nitrophenol is not. 


Which of the following reactions give an alkyne? 
A) sodium fumarate —“%2s__, 


h 
( ) electrolysis 
(B) CH,CBr,CHBr, ——_—> 
(C) 
(D) 


Zn/alcohol/A 


С) Ке с: а 
D) CH,GHBr= Снве = , 


Which of the following reactions give n-propyl alcohol as the major product? 
(А) CHs — CH = CH» + НО —— 


(i) CH CH;MgBr 
B) HCHO UU 


(B) 
(СУС OH - CH, «мо, 
(D) CH, = CH- CHO +H, “> 
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Section — A (Maximum Marks: 12) 
This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (IlI) and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) and (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
answer. 


25. Match the entries in List-l for the spectral series of hydrogen atom with those given іп List-ll. The 


(A) I-S; (B) 1-0 
(С) Ш-В (р) IV-T 
26. Match the list -I and List- II 
List -I List-ll 
0) Electrophilic substitution (P) | GGEENSCI + Сан, ОН — "9! 
(1) | Nucleophilic substitution (Q) | Toluene + NBS —— 
(Ill) | Free radical substitution (R) | Dow's process 
(IV) | Coupling reaction (S) | Phenol ——> picric acid 
(T) | СеН5ОМа + CH3Br —5 
Which of the following is correct match 
(A) I-R, (B) 1-Р 
(С) Ш-О (D) Ім-Т 
27. Match the list -І and List- Il 
List -I List-ll 
() |2рл-3рл (Р) |ЕС-О 
() | 3px -3 dr (Q) | FsP =O 
(Ш) | 2рл- 3 dz (R) | ҒР-5 
(IV) | 2рл-2рл (S) | Е5= 0 
(T) |ЕС-5 
Which of the following is correct match 
(A) I-R, (B) 1-Т 
(С) Ш-О (D) IV-P 
28. List-Il give the values of y (- Cy, m/Cv, m) at high temperature of gases which are shown in column І. 


symbols n, and n» are the quantum level in the expression 


11514 


11511 


ny = 2 and no = 3, 4, 5.... 


nı =4 and п = 5, 6, 7 


) Lyman series 
l) | Balmer series 
I) | Paschen series 


nı = 5 and no = 6, 7,... 


V) | Pfund series 


ny = 1 and п = 2, 3, 4,... 


ЕСЕР ше 


nı = Запа no = 4, 5, 6,.... 


Which of the following is correct match 


Identify the gas with the corresponding ү values. 


List -I List-Il 
(1) Monatomic (P) | 1.154 
(M) | Diatomic (Q) | 1.286 
(Ш) | Linear Triatomic (R) | 1.167 
(ІМ) | Nonlinear Triatomic (5) | 1.407 
(Т) | 1.667 
Which of following is correct match 
(A) 1-0 (В) II-T 
(С) Ш-Р (D) IV-R 
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Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


The ionization potential of hydrogen atom is 13.6 eV. The energy in electron volt required to 
remove an electron in the n = 2 state of the hydrogen atom is 


The density of a gas is 1.5 017! at STP. Its density at 27 °С and 1000 Torr would be 


Ammonium chloride crystallizes in a body-centred cubic lattice with edge length of 387 pm. If the 
size of NH; is 154 pm, the size of СГ ion would be 


A container of volume 'V' litre contains an equilibrium mixture which consists of 2 mol each of 
РСІ5, PCl and Clo. The equilibrium pressure is З atm and temperature is “Т” kelvin..A certain 
amount of Clo gas is now introduced into the container keeping the temperature and presence 
constant, until the equilibrium volume becomes '2V' litre. How many moles of Cl» were added? 


The conductivity of a saturated solution of silver oxalate is 4.5 x 10° S cm ^. If its Ksp = 1.35 x 
10 5, the molar conductivity of the saturated solution would be 


How many grams of potassium perchlorate (KCIO4) must be mixed with 108 g of water in order to 
obtain a solution, which has a mole fraction of КСО, equal to 5 ? 
Calculate effective nuclear charge on last electron of Cl. (using Slater rule) 


The number of isomers possible for complex K;[PtCIBr;2SCN]: 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 24) 
This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


37. A point P(45.1) moves on the circle х? +y’ = 4апа after covering a quarter of the circle 
leaves it tangentially. The equation of a line along which the point moves after leaving the circle is 
(A) y=v3x4+4 (B) By =x+4 
(С) V3y=x-4 (D) y= J3x-4 

38. A chord PP' of a parabola cuts the axis of the parabola at O. The feet of the perpendiculars from 
P and P' on the axis are M and M' respectively. If V is the vertex then VM, VO, VM' are in 
(A) AP (B) GP 
(C) HP (D) none of these 


39. a, В and y are three angles given by a = 21ап” (/2-1) 8 
: 1 . 1 1 
= Зѕіп' — + sin” and ү = соѕ' –. Then 
[B 2 : 3 


(A) a. » B (B) B » y 
(C) a «y (D) none of these 


40. Ї(/лвх-ва +x ex - 16x —64 х 


10 


6 
(A) 2|(/6х-64-х%/х-.06х-64)ж (В) 2 (Лех -64 + x + x - 16x - 64 х 
о 8 
(с) 2|/Л6х-64 +x +3/х– /16х 64 0х (0) 16 
7 
41. If Mis the skew symmetric matrix of order n x n, then 
(A) det (M — I) = det (M + 1) (B) det (M — I) = — det (М + 1) if n is odd 
(С) det (M – I) = det (M + 1) if n is even (D) det (I — M) (1+ М) ') = 1, det (I + M) #0 
42. If the unit vectors a and b are inclined at an angle 20 such that a-b|«1 апа 0 <0 < m, then Ө 
lies іп the interval 
(А) (0, 1/6) (В) (57/6, x] 
(С) (т/б, 1/2] (D) |л/2, 5л/6) 


——— ee eel 
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This section contains FOUR (04) Matching List Type Questions. Each question has FOUR statements in 
List-l entries (I), (Il), (IIl and (IV) and FIVE statements in List-Il entries (Р), (Q), (В), (S) апа (Т). The 
codes for lists have choices (A), (B), (C), (D) out of which ONLY ONE of these four options is correct 
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Section — A (Maximum Marks: 12) 


answer. 


43. 


44. 


45. 


Match the List- | & List-ll 


List-l List-Il 


A straight line with negative slope passing through (1, 4) meets the 
| | coordinate axes at A and B. The minimum length of OA + ОВ, О being the P 5N2 
origin, is 


І | If the point P is symmetric to the point Q(4, —1) with respect to the bisector | Q 342 
of the first quadrant, then the length of PQ is 


ІШ | On the portion of the straight line x + y = 2 between the axis a square is R 9/2 
constructed away from the origin, with this portion as one of its sides. If d 
denotes the perpendicular distance of a side of this square from the origin 
then the maximum value of d is 


IV | If the parametric equation of a line is given x = 4 + А2 апау 2— t+ N22, |S 9 
where A is a parameter, then the intercept made by the line on the x-axis is 


(A) | > R; 1 >P; Ill => Q; IV S (B) I > S; 1 SP; 11 — Q; IV >R 
(C) I > S; II OR; III > Q; IV — P (D) | > P; II >S; IIl >Q; IV > А 
Match the 151—1 & List-ll 
List-l List-ll 
| | The smallest integer greater than + : 10 
log, 100,7 
ll | Let 3° =4, 4° =5, 5° =6, 6° - 7, 7° =8, and 8' =9. Then the value | Q 3 
of the product (abcdef) is 
ІШ | Characteristic of the logarithm of 2008 to the base 2 is R 1 
IV | If log, (log, (log, х)) = log, (log, (log, y)) = 0, then the value of (x — y) S 2 
is 
(A) 1 R; Il > S; Ш > P; V>Q (B) I > S; II > Q; III Р; IV > R 
(C) I > Q; Il > S; Ill > P; IV >R (D) I > Q; П 5 R; IlI => P; IV >S 
Match the following 1151-1 with List-ll 
List-l List-ll 
| шүлт equals to P 1 
x90g* —e* +х 
II Vx Q 2 
If the value of lim p can be expressed in the form of 
x>” (3/9-1 
e". where p and q are relative prime, then (p + а) is equal to 
Il | ^ tan?x-tanx? R 4 
lim ———————— equals to 
x0 X 
ү. x +2sinx 5 5 
lim equals to 
хэд Jx? 4 Oginx +1 —Jsin? x - x +1 
(А) I> R; II > S; 111 P; IV >Q (B) I > Q; II > S; 1 B S; IV Р 
(C) IO R; Il > Р; Ш $; IV >Q (D) I> Q; II > S; IIl — P; IV > R 
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46. 


Let II be the plane parallel to y-axis and containing the points (1, 0, 1) and (3, 2, -1). A = (4, 0, 0) 
and В = (6, 0, —2) are two points and P = (хо, yo, zo) is a variable point on the plane П = 0. 
Match List — | with List — Il and select the correct answer using the code given below the list. 


List - | List - | 
|_| If the equation of the plane II = 0 is x + ay + bz = c, then|a+b+clis | P 16 
Il | If (PA + PB) is minimum, then | х, + y, 4 2z,| is Q 12 
II! | i IPA + PB] є [0, VN), then N is R 3 
IV | If the reflection of the line AB in the plane S 8 
D -0is *-2-Y-9 Ж еп (at + p^) 
1 0 -1 

T 10 

(A) I S R, II >Q, 1 2 P, IV S (B) I >Q, II > В, Ill $, IV >P 

(C) I > R, II > Q, III 2 S, IV P (D) 1 В, 15, 1 2 Q, IV — P 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a 
NUMERICAL VALUE. If the numerical value has more than two decimal places, truncate/round-off the 
value to TWO decimal places. 


47. 


48. 


49. 


50. 


51. 


52. 


53. 


54. 


In the coordinate plane, the region M consists of all the points (x, y) satisfying the inequalities 
у2 0, у<хуапа у<2-х simultaneously. The region М, which varies with the parameter t, 


consists of all the points (x, y) satisfying the inequalities t<x<t+land 0<1<1 


1 
simultaneously. The area of MAN is -k,t* +k,t+ 2 then К; + Ко is 


The slope of the tangent to the curve represented by x = t° + 3t — 8 and y = 22 — 2t — 5 at the 
point M(2, 1) is (5). then value of Ais ? 


Let (1+3х + 4x?) =a, +a,x+a,x? +.. + a4X?. Then value of ag is – 


cos? Ө cos0sinO -sinO 


Find the value of f B , Where f (9) = |соѕ Өѕіп Ө sin? Ө соѕ Ө 
ѕіп Ө —cos0 0 


If a, B, y are such that a + B + y 2 4, o^ +В - y? 26, о +В +y? =8, then the value of 
[at 15 ү] must be equal їо (where [.] denotes the greatest integer function) 


Find the Coefficient of x ? in (1 +x + x^ + x? + x^) (x — 1)20'. 


1 х-1 1 2021 
If ( + | zt + | , then |x| is equal to 
Х 2021 


If two events A ага В are such that P(A) = 0.3, P(B) = 0.4, P(A ^ B ) = 0.5, then the value of 
P(B/(Au B )) is 
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Physics PART -I 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


1. 


The refractive index of the medium within a certain region, x » 0, y » 0, changes with y. A thin 
light ray travelling in the x-direction strikes the medium at right angles and moves through the 
medium along a circular arc. 

How does the refractive index depend on y? 

[R : Radius of path & no : Initial refractive index] 


E | 


2R В 10 

А В) — # 

(A) Ray" (B) RL 
R+y R 

C D 

(C) R No (D) = у19 


А mass is suspended from a wire and is pulled along the length of wire, resulting in oscillations of 
time period T;. The same mass is next attached to wire of the same material and length but 
double the cross-sectional area. The time period this time is T». Then T‚/T2 is equal to 

(А) 1:2 (В)2:1 

(C) 1: V2 (D) 32 :1 

Initially, Сі is charged but С» is uncharged. When 20 uC 


switch is closed, charges on С; and C; аге 2 uF 2 
(A) 20 uC, 0 | 
| 


(B) 10 uC, 10 uC 
(C) 30 uC, 10 uC C; C2 
(D) 0, 20 uC 


A standing wave is produced in a vapour of an element of atomic mass 254 (g mol”) at 400 K. 
Nodes are found to be 6.77 cm apart when frequency of source was 1000 Hz. The vapour used 
for the experiment is (R = 8.31 JK mol”) 

(A) monatomic (B) diatomic 

(C) polyatomic (D) none of these 
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Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


5. 


A particle of mass m is moving in a field where the potential energy is given by 
U(x) =U,(1—cosax), where Up and a are constants and х is the displacement from mean 
position . Then (for small oscillations) 


(A) the time period is T = 2x 


(B) the speed of particle is maximum at x = 0 


au, 

(C) the amplitude of oscillations is — (D) the time period is Т = 2x 

a a U, 
In an interference arrangement similar to Young’s double slit 
experiment, the slits S; and 5; are illuminated with coherent ey 
microwave sources, each of frequency 10°Hz. The sources are d/2 
synchronized to have zero phase difference. The slits are 0 
separated by a distance а = 150.0 m. The intensity (6) is аг 
measured as a function of Ө, where 0 is defined as shown. If lọ is 
maximum intensity, then 1(0) for 0 < 0 < 90° is given by > 
(A) 10) -2 for 0 = 30? (В) (0) -2 for Ө = 90° 
(С) 10) =|, for 0 = 0° (D) (Ө) is constant for all values of 0 


A uniform square plate of mass m and edge a initially at rest starts rotating about one of the edge 
under the action of a constant torque т. Then at the end of the 5" sec after start 


2 
(A) angular momentum is equal to 5t (B) kinetic energy is equal to Хэт, 
а 
à eee : 754? 
(C) angular momentum is equal to 2.5т (D) kinetic energy is equal to 22 


A particle of mass m start moving at t = 0 due to a force F = Fscosot, where Fo and о are 
constant. Particle will stop first time at f= f and distance travel in this time interval is S, then 


TU 
An- (B) t - —— 
oO 20 
2F F 
(C) 5 = 5 (D) S- - 
то mo 
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9, An ideal gas under goes a thermodynamic cycle as shown іп figure. 1 T 5 
Which of the following graphs represents the same cycle ? 
V 
“A 
T — 
A) £4, 8 B) 4 А 
А C 
^ С РЧ 
т —» pom 
(C) (D) 
pm т ч 
Р Р 
С 
C 
y—- 
V— 
10. In the given circuit, initially the charge on capacitor is Q,. At t = 0, the 


C 
switch S is closed. Which of the following statement(s) is/are correct? 
Q 
A) Maximum current through.the inductor is —JQ-. b 
(A) g JG 
(B) Charge on the capacitor is zero at t= 2 C. L S 


(C) Current through the inductor is maximum at t = 5С. 


2 
(0) Maximum magnetic energy can be stored іп the inductor is op 


Section — B (Maximum Marks: 24) 
This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


11. A vertical hollow cylinder contains an ideal gas. The gas is enclosed by a 5 kg movable piston 
with area of cross-section 5 x 107 т^. The gas is slowly heated from 300 К to 350 К and the 
piston rises by 0.1 m. The piston is now clamped at this position and the gas is cooled back to 
300 K. The difference between the heat energy added during heating process and heat energy 
lost during cooling process is 11x. Find value of x. [Take po = 10? N/m'] 


НІТ) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


5 AITS-FT-V (Paper-2)-PCM-JEE(Advanced)/2023 


Graph 1 and 2 represent the spectral emissive power of a body at temperature Т; and T4. The 
ratio of area under curve 2 and curve 1 is. 

dE 
dA 


ho 42 м 


In the diagram there are four conducting plates A, B, C and D 
placed parallel to each other at equal separation L. If plate C 
starts moving towards plate B with velocity v. Find the current 
(in mA) flowing in the wire connecting A and D. (assume all 
other plates to be fixed) 

(Given: qe = 2uC, gs = 3uC, v = 30 m/s, L = 0.05 m) 


Water is flowing in varying cross-section pipe. 
The areas of cross-sections 1, 2 and 3 аге 1 
cm’, 2 ст? and A cm’, respectively. Water 
levels are shown in different vertical tubes of 
manometers. The speed of water at cross- 


1 
section 3 is -- m/s. 
Ух 


The value of x is 


If the K, radiation of Mo (Z = 42) has a wavelength of 0.71 A, calculate wavelength of the 
corresponding radiation of Cu. i.e. K, for Cu (Z = 29). Find the value of nearest integer value 
(in A) of wavelength. 


A particle is suspended by a light vertical inelastic string of length / from a fixed support. At its 
equilibrium position, it is projected horizontally with a speed ./6g/. What is the ratio of the tension 


in the string in its horizontal position to that in string, when the particle is vertically above the point 
of support? 


The electric field on two sides of a charged plate is shown in the 
figure. If the charge density on the plate is neo, then n is 


E,-8V/m |'|E, -12 V/m 


-----------> 


++++++ ++ 


A hydrogen like atom (atomic number 2) is in a higher excited state of quantum number п. The 
excited state by successively emitting two photons of energy 10.2 eV and 17.0 eV, respectively. 
Alternative, the atom from the same excited by successively emitting two photons of energies 
4.25 eV and 5.95 eV, respectively. Determine the value of n. (Take, ionisation energy of H-atom = 
13.6 eV) 
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Chemistry PART - II 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


19. 


20. 


21. 


22. 


For [Hgl3] ion geometry and magnetic behaviour is respectively: 
(A) triangular bipyramideal, paramagnetic 

(B) triangular pyramidal, diamagnetic 

(C) triangular planar, paramagnetic 

(D) triangular planar, diamagnetic 


The БЕДА A 


(А) (В) 
MT C Ж 
О OH | I 
(C) Ж Ж (0) % 
/ ет ты 
OH О OH OH 


For most reactions, rate of a reaction increases about two times when its temperature is raised by 
10 K. This fact is due to 

(A) increase in number of collisions per unit volume 

(B) increase in number of molecules having energy E, or more 

(C) lowering of activation energy 

(D) lowering of pre-exponential factor in Arrhenius equation 


At constant. volume, for a fixed amount of a gas the pressure of the gas increase with rise of 
temperature due to 

(A) increase in average molecular speed 

(B) increased rate of collision amongst molecules 

(C) increase in molecular attraction 

(D) decrease in mean free path 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


23. 


24. 


Which of the following statements are correct? 

(A) Copper metal can reduce Ғе?” in acidic medium. 

(B) The absolute value of standard electrode potential can be determined experimentally 
(C) In a Daniell cell, electrons flow from zinc electrode to copper electrode outside the cell 
(D) Cell voltage is an intensive quantity. 


Which of the following show the correct order of nucleophilicity? 


(А) СН,87 > CH4O* (B) (CHs)s N > (CH3)s Р 
(C) CN > сг (D) ОС,Н, > ОН 
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26. 


27. 


28. 
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Which of the following is/are more acidic than phenol? 


(A) OH (B) OH 
CH3 
МО, 
(C) ОН (б) он 
Br 
OCH, 
Select molecules(s) in which all the z-orbitals are in same plane. 
(A) СеНе (В) О-С-С-С-О 
(C) НС = C = CH2 (D) CH, = CH - CH = CH? 
In which of the following Pauli rule is violated? | 
(A) 15% 25°, 2p’ (В) 16,26 2p' 
(С) (б) 
ШИН ИШ! ШРШ 
is^ 26 2p° 15525 2p* 


Synergic bonding in metal carbonyl complexes [M = Metal]: 
(A) decreases C - O bond strength 

(B) increases M — C bond length 

(C) increases bond order for M — C bond 

(D) increases paramagnetism of complex 


Section — B (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


29. 


30. 


31. 


32. 


33. 


34. 
35. 
36. 


Find. the total number of electron in Cr which have (n x /) = zero 

Total number of exchanges possible for 34° electronic configuration are? 
Total number of bonds in РС!» which are at 90? to each other, are 
Consider octahydral complex K2[Ni(EDTA)]. 

Total no. of 5 member rings in compound = X 

Total number of geometrical isomers possible for compound = Y 
Represent your answer as a total of X and Y. 


Consider a titration of potassium dichromate solution with acidified Mohr's salt solution using 
diphenylamine as indicator. The amount of Mohr's salt required per mole of dichromate is 


The number of atoms in a single face-centred cubic unit cell is 
Total no. of geometrical isomers possible for 1, 2, 4-tribormocyclohexane are? 


Total no. of stereoisomers possible for 1, 2-dimethylcyclopropane are? 
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Mathematics PART - Ill 


Section — A (Maximum Marks: 12) 


This section contains FOUR (04) questions. Each question has FOUR options. ONLY ONE of these four 
options is the correct answer. 


37. 


38. 


39. 


40. 


If the area bounded by f(x) = ¥1+x*(x > 0) the line y = х, y axis and y = -x + a(a>1) is k, then 
area bounded by the graph of f'(x), the line y = x between the lines у = -x + 1 and y = x + ais 


k-1 2К-1 
(А) "ur (B) 2-3 

4k 
(C) k (D) SET 


In a acute angle triangle ABC, the foot of the perpendicular from A divide the opposite side into 
two parts of length 3 and 17 units and tanA = = the (= ot ABC |, 


22 
(A) 2 (В) 5 
(С) 10 (D) 20 


The digits of three digit number N are in A.P. If sum of the digits is 15 and the number obtained 
1000 


by reversing the digits of the number is 594 less the original number, then N 252 is equal to : 
5 5 

A) > B > 

(A) 6 (В) 3 

(C) 0.06 (D) 0.03 


A flagstaff stands vertically on a pillar, the height of the flagstaff being double the height of the 
pillar. A man on the ground at a distance finds that both the pillar and the flagstaff subtend equal 
angles at his eyes. The ratio of the height of the pillar and the distance of the man from the pillar, 
is 


(A) 4/3:1 (B)1:3 
(С) 1: v3 (0) 43:2 


Section — A (Maximum Marks: 24) 


This section contains SIX (06) questions. Each question has FOUR options (A), (B), (C) and (D). ONE OR 
MORE THAN ONE of these four option(s) is (are) correct answer(s). 


41. 


Let a,b,c be noncoplanar vectors and р = puc 0-2 85 орь EX then 
[аБё] | Баа | | бас | 

(А) б-а-1 (В) Б.4-4-0-1-0-3 

(C) p-a+q-b+r-c=0 (D) none of these 
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43. 


44. 


45. 


46. 


9 AITS-FT-V (Paper-2)-PCM-JEE(Advanced)/2023 


7 points are given in a plane (as shown in adjacent figure), then using these 7 points — 


t3 


4 $56 7 
Number of lines that can be formed is 10. 
Number of triangles that can be formed is 24. 
Number of quadrilateral that can be formed is 6. 
Maximum number of circles that can be formed is 24, where each circle contains atleast three 
of 7 points 


(A 
(B 
(C 
(D 


2212-02-21 


The equations of four circles are (х+а) +(y+a) =a". The radius of a circle touching all the 
four circles is 


(A) (2 -1)a (В) 22a 
(C) (42 +1)а (D) (2+42)а 


If f(x) is a cubic polynomial such that f(0) + 2 = O and Ғ”(0)-6 & f(x) = 0 posses three positive 
integral roots then 


(A) ЇГ) 20 (B) 2£'(0) + £"(0) 2 0 
(C) 2£'(0) - £"(0) = 2 (D) f'(2) 20 
If x - [y] - (z] 2 1.1 [.] is G..F and (.) is fractional part 


[x] (y) -z2 2.2 
(x)- y *-[z] 2 3.3 then 


(A) х+у+2 = 3.3 (В) У-2Х-1 
(C) 2(z+1) = 5y (D) (x) - y) - (z) 2 0.3 
If the sides a, b & c of a triangle ABC are in G.P. then ZB can never be 
5л 
(А) 2 (в) — 
2т, 
(0) = фу- 


Section - В (Maximum Marks: 24) 


This section contains EIGHT (08) numerical based questions. The answer to each question is a Single 
Digit Integer, ranging from 0 to 9 both inclusive. 


47. 


48. 


І5-3./9././27.///81...., then sum of digits іп S is 


2 
Let f(x) = (1 + x) (1+ х) х yx > –1 апа #'(х) > Оу єх(0, a), then value of [o] is (where 


denotes greatest integer function) 
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49. 


50. 


51. 


52. 


53. 


54. 


Let f(x) be a derivable function such that f(0) = 1, f(2) = 2, 
Қ4) = 1 and f(6) = — 4. The graph of y y =f'(x) is given 
below. Then find the total number of points of local 
maximum/local minimum of y =f (x) In (0, 10) 


The projection length of a variable vector хі+ yj+zk on the vector p E 2]+3К is 6. Let Z 
be the minimum projection length of the vector х21 + y?j-- z'k on the vector p, then the value 


of 412 +15? is 
Non-zero vectors à, b, С satisfy 8.5 -0, (b—4).(b+¢) =O and 2|b+¢|=|b—a]. If 
a= ub -- 4€ then the value of pis 


3 couples have to be seated around a circle. Let p be the probability that no couple is together 
then the value of 30 pis 


1 
If f (0) =1, f (2) 23, f (2) 55 then the value of the definite integral | x f "(2x)dx is 
0 


A special die is so constructed that the probabilities of throwing 1, 2, 3, 4, 5 and 6 are (1 — k)/6, 
(1 + 2ky6, (1 —k)/6, (1 + k)/6, (1 — 2k)/6 and (1 + k)/6 respectively. If two such dice are thrown 


1 2 
and the probability of getting a sum equal to 9 lies in H 2 . Then find the number of integral 


solutions of k. 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -| 
Section – А 
1. В, р 
So, 10002000 5 ,с 
Sg 


Sol. 


Sol Е 


Sx +5,у = (S, +S, )40 
Sx +2S,y = (S, + 2S, )40 
х + 2y = 120 


А,В,С 

time constant of capacitor (t) = A 
Maximum charge on capacitor at steady state (q,) -5СУ/4 
Charge on capacitor at any time 


5CV € и 
--1-158" 44 
Z | | () 
Current іп the branch of capacitor at any time 
2 2М cu 


“БЕС 
i е 


|-1.7 amp 
Now, v, +i,R(i, –1,)В = Vo 
М.-с = 2.92 volt 


C, D 
The force on the particle is not the central force. 
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4. A,B 
Sol. For the disc (2m) 2m 
T=2ma i) 
Tete 48 | 
2 Р а 
For A (w.r.t. Р) ту = 
Таана = 
+т[а + Ra] = 7 T 
V? 
Initial R.O.C. of A = —? A— 
(T/m) Vo 
а, 
ту? 
£ 
5. A, B, C, D 
Sol. ax + ay = ay ...(i) 
ay — a = 82 ...(ii) 
acm = 0 
2a2 + а + ax ...(iii) 
6. A, B 
Sol. L = mvór ...(i) 
dL 
— =-av 
dt 
9E -- gt from (i) 
dt m 
L 
[а = аја 
č dt т; 
_att 
L-L,e " 
7. B 
Sol. Eq. circuit of case P 


(E. A Б 
В 3 
(Q) ВЕ 


HH 
(R) e 


(S) mu 


i 
il 


— ———Á—À——Ó M —————————————H——! ——À———M— 
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Sol. 


Sol. 


10. 
Sol. 
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A 
(NCSC Cs 


RT dV Pdv 
=C,+ 


dT ` (for one mole gas) 
V 


о о 
we have p = Py + —, or =P) + 
у 


or RT = Pov + a. 


Therefore RdT = Podv, so, ^ Ti 


Hence С = C, + (ва). + 14:9 IR 
УУР, r-i 


R aR yR aR 
=| R+ + = + 
г-1/ Pov y-1 Pov 
(1) work done given by 


V2 © dv " 

W= ||P +>] =Р„(у„—у,)+аёп—® 
1 0 2) o( 2 1) У; 
1 


(I) AU = OTe- Ty) с, [Pec P4] - [Pov 2 – рим | 
R y-1 
" Po(Vo = V1) 

y-1 


(муа-руам- 70/9-У) ain V 
Y V 


D 

(A) (8-21)j-(8-21)j 
8x8 

(B) == 

(С) у-8і-81,|у|-8,2 


(D) 0=8t =32°1 =8 


В 
If energy required by transition ог ionization is О then kinetic energy К required for colliding. 
Particle is 


M 
K =Q| 1+—+ 
M, 
here М, = М, 
SK 20 
Minimum kinetic energy required for neutron to exite the atom = 2 x excitation energy. 


Possible values of excitation energy = 10.2 ev, 12.1 ev,.... 
lonisation energy = 13.6 ev 
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Sol. 


Sol. 


13 


Sol. 


Section — B 


2.00 

óF 

—— = K,,, ( numericall 

Ox eff ( y) 

Let us find Óx (static deformation of the system). 
Since the particle is in equilibrium, 


OF = 20Е, $10 0 

By Pythagoras theorem, x^ + y? = Г? 

Taking differentials of both sides, we have 2x6x+2ydy = 2161 
Since y is constant, ô y = 0 


81=--бх 


28 = 2k sin’ 0 
Ox 


kg = 2k sin’ Ө 


л 2m 


sinô | k 


Substituting k,„, we have T = 


e 


1.00 


Velocity = ov A? —x? 
237A 
T 


(doubles) 


230A _2л 
Т Т 


7 x" 


1 
t=T cos | — 
69 


1.00 

According to given condition, 
ix4 AD 40 2 
ixR, DC 60 3 


Now, 
12 = 6(1+ a100) 
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14. 
Sol. 


15. 
Sol. 


16. 
Sol. 


17. 
Sol. 
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5 а-1х102 
So, х= 1 
4.00 


Consider an element of disc at a radius г апа having а width аг. 
Linearly velocity at this radius = cr 


Shear stress, т = ын 
ду 


Assuming, the gap h to be small, so that the velocity distribution may be assumed linear 


eds ШЕ 
zd DT 
Viscous force, dF = т x Area 


-1x2mrdr 
Torque dT on the element, 


dT = dF xr = т2лг?аг 


2 
or — dr- ES лрг = 2107 7 
h h 
Total torque, 
T- j^ 2npordr _ undo 


0 h 4h 


Thus, x = 4 


4.00 

The condition is possible only when the foci of lens 
and mirror coincides. Then, only the final image will be 
at 15 cm left to lens 


-— 
F, and F, 


So, Х-15-21-36ст 
Непсе, a ка 4 ст 

9 9 15cm 
5.82 


Ynet = У: + Yo * Ya 
= a[sinot + sin(@t + 45?) + sin(ot + 909)| 
= (4/2 + 1)аѕіп(ої+ 45°) 

Energy ratio is 


2 
E ан -(4) = (4/2 +1)? 
E a 


ring 
=(3+2V2) 
E resultant = 5.82 J 


1.50 

Thermal stress = YaAO 

As, thermal stresses are equal 

y404A0, = Уга, 
0023 
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18. 2.00 

Sol. Dimension of B = |М21979| 
Dimension of e = [AT] 
Dimension of £, =[A*M'L°T*] 
Dimension of h = [ML?T 1 
Dimension of c = [LT] 
Equating, 

(АТТ 
[A?M"L?T^]IML?T YLT] 
=> [М%°Т°] = ГАГ” | 

n-2=Oorn=2 


[M?L?T?] v 
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Chemistry PART - Il 
Section —A 
19. B, D 
Sol. Isotones have same number of neutrons 
20. A, B, C, D 
So. The da-a = d gB = 42 a/2 and das = a/2. There will be four molecules of AB in a unit cell. Hence. 
Its density will be given asp = 2 Мав à 
aN, 
21. B, D 
Sol. RLVP = mole fraction of solute 
Van't Hoff factor for СНзСООН in benzene will be less than 1, because of association of 
CHCOOH 
22. A,B,C,D 
Sol. Factual 
23. A, B, C, D 
Sol. Factual 
24. B,D 
So. (А) CH, -CH = CH, —/*? CH, - CH - CH, 
OH 
(B) cH, -CH = cfe. З Си -CH сн, 
OH OH 
25. C 
Sol. Factual 
26. C 
Sol. Factual 
27. D 
Sol. Factual 
28. C 
Sol. Factual 
Section – B 
29. 3.40 
So. 1ІР-В,277,13.6- Ry 


2 2 
1 n5 


SES 812 Joss 3) eei 
ОО 
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30. 


Sol. 


31. 


Sol. 


32. 


Sol. 


33. 


Sol. 


34. 


Sol. 


1.80 
Tm PM or M= pxRT 1.5хНх273 
RT P 1 
. 1000x1.5xRx273 -18 
760 xR x 300 | 
181.14 


for bcc, V3 xa = 2(r, +r) 


1.732 х 387 = 2 (154 + го.) 
г. 181.14 


6.67 
P 


2 
POL — Po, = Po, do = 1 atm 


1х1 
Баста 


Let "y" mol of Cl were added 
РОЇ, (о) = PCl(g)- С, (9) 
Initialmol 2 2 (2+y) 
тоо! equilibrium (2+х) (2-x) -(2*y-x) 
Total mol 2 12, because total volume is twice of initial volume 


Mol of PCls + PCl32 2 + x «2-2 4 
Mol of СІ = 12-4 = 8 
(2+х)х3 2-х 2-х 8x9 _ 


3 Р = ? P = 
12 4 РСІЗ 4 Cl 


PCI, - 


300.00 
For Ag2C;04 = 2Ag' + C,0,^ 
1 1 
842 (ey - (3.375?) =1.5x10~ 
4 4 

|. kx1000 
2 

“42107 x10? 
" 15x10% 


138.50 
2216 


Х -1--- 
Н,О 7 7 


-300 S cm? тог! 
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Хао, 1 doc n(KCIO, ) 
Хо 7 6 6 п(Н,0) 
It mean 6 mol Н:О (108g H20) contain 1 mol KCIO, = 138.50 KCIO, 
35. 6.10 
Sol. Factual 
36 4.00 


ES FL "INS NCS 


Pt Pt Pt pi 


Sol. ТС 
2 


Cl Br с Вг Вг Cl Br CI 


М 
m 
x 
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Mathematics PART - 11 
Section — A 
37. 
Sol. 
Clearly, A = (-2cos 60" ,2sin 60° Jand B = (2cos60", 2sin 60°). 
The tangent at A is x(-2cos60°)+ y(2sin60°)=4 and the tangent at B is 
x(2cos60°)+ y(-2sin60°)=4. 
38. B 
Sol. P 
! 
! 
! 
! 
! 
! 
" r M 
P 
Let the parabola be y^ = 4ax and р =(at,’,2at,),P'=(at,’,2at, ) 
a? 2at, 1 
VM =at, ,VM'=at, and VO = k,where |а2 2at, 1| = 0 
k 0 1 
[s p. p',O are collinear) 
=> k+at,t, =O 
VM -VM '=(at,t,) =k? =OV?. 
39. В,С 
1 
Sol. = 2tan" (V2 -1) = 2tan'tan= = 2x Z = Ē = cos” —. 
а (4-1) 8 8 4 2 
т\л 7л 
ae в 12, 
В > Аво be > сов! > cog! 1-7, 
3 2 3 2 4 
So y>a. 
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Again сов”! 


5 belongs to the first quadrant and р is in the second quadrant. 
py. 
40. A,B,D 
8 8 
Sol. f(x -4«2|«|/x-4 - 2])dx = [лах - 16 
4 4 


Similarly option A = B = D = 16 


41. B,C,D 
So. аем -I)= det (M - D" 
= det (M' - D) 
det (M +, if n is even 
= det (-M - I) = T 
— det (M + D,if nis odd 
42. А, B 
Sol. Since, a and b are unit vectors, we have 
S ж = 242 
а -b| = (а - 5) 


х 19) + (5) ~2a.b = V1+1—2c0s20 = 2|sin 6| 


Therefore, la -b| <1 


=> 2|sin0| «1 
1 
|sin Ө|< — 
2 
= belo, 4 or Е Ч 
6 6 
43. B 
Sol. |. 
ОА -1-4с0о10 
OB =4+tand 
ОА + ОВ = 5 + 4 cot Ө + tan 0 2 5 + 244cotOtanO 
=5+(2x2)=9 


Il. 
The reflection of P(4, —1) on y = x is О (-1, 4). 


Hence, PQ = (4+1) (-1-4) = 4/50 = 542. 
Ш. AB = 242 
OC = v2 
The maximum value of d is 
ОЕ = ү2 + 22 -342 
IV. 


: КАС 1 (y+ 
The given line is x =4+ or y=2x-9 
3 ale) 4 


Hence, the intercept made by the x-axis is 9/2. 


n 
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44. C 
Sol. l. We have 


+ 
log, log,x 


But л? <12<7°, we have 2 < log, 12 < 3. 
ll. 3? = 4; a = log, 4 
Similarly, b = log45 etc. 


Hence, abcdef = 10934 . 10045. logs 6 . loge 7 . log78 . logs 9 = log; 9 = 2 
Ill. We have to find characteristic of 10022008. 


We know that log21024 = 10 and log? 2048 = 11, therefore 10 «log, 2008 «11 
Hence, it has characteristic 10. 

ІМ. log, (log, (log, x)) = 0 = log, (log, x) 12109, x = 2 
>x=9 


= log, 3 +109, 4=log,12 


Similarly, we have log, (log, y) = 1 


=> logy=S3or у= 8 
Therefore, x – у = 1. 


45. А 
‚ е“ —-1+х-е*+1 1l. е*—1 . x-e+1 1 . e*-x-1 
Sol. |. I= lim —5 = =| lim—,— + lim 5 = —| 1— lim 5 
x20 РЕШ Х 12 2|х-0 х x20 X 2 x0 x 
223 
Х 
1/х 22 1(3+x A 2x 
| 3-х lim —| -1 lim 
ТА ИЛЕ ЕС ) | аа -e 2+3=5 
x -Х 
.. (tan? x - x?) - (tanx? – x?) 
IH. lim 5 
х-0 X 
. tan? x- х? tan? x- x 
= lim 5 - 
x50 x30 X 


zero(by expansion) 


— jim Сап (tan?x+xtanx+ х2) 
х-0 x3 | x? 


IV. Rationalising given 


lim (x +2sin x) oe + 2sinx +1) + Vsin?— x - x +1!) 


Ж 
3 


x90 (x? + 2sinx +1) - (sin? x — x +1) 
= 2.lim шиш 
x20 x* -SİN x - 2sinx 4 X 
14 sinex 

= 2.lim — —X =o #2) -2 

ӘЗІР 

x 
46 C 


Sol. Let the plane be ax + pz + 1 = 0 

Pass through (1, 0, 1); (3, 2, —1) 

Est 

poses 2 
)т:х+2=2 
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(1) 
(4,0,0)A В(6,0,-2) 


' 
1 
H 

% 


Both А and B аге on same side of л. 
Reflection of A in plane is А (2, 0,-2) 


Equation of line A'B = f =6i - 2k +A(4i) 


ForP:6+4.+0-2=2=h= 7 


-. P(4, 2, - 2) 
16% +у, + 22,| 212 
(1) Now |PA — РВ = 0 


[PA — PB|min will approach 


AB = /4+0+4 = 8 
[РА -PB [є [0, V8). 


(IV) Also, A’ will lie on ИН = E = 2 


2-2 0-a  2«p 


1 0 -1 
->о-0,р-2 
ла“ +В = 16 
Section – В 
47. 2.00 
Sol. The region M is the large triangle in the diagram below, and the region N is the infinite strip 


between the lines X =t and х =t+1where 0 « t <1 


2 1 ta 


Hence MN is the pentagon. Its area is given by 


5(v2° -e -(2-(t41))')=-# ене 


48. 6.00 
Sol. 2-3:-8-2 -41-2-5 
2? -—2t-5=-1 >t=2,-1 


So, at t=2 
dy 
ауа) .6 
dx | dx 7 
dt t=2 
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49. 4320.00 
Sol. азіѕ coefficient of x? 
| | 
105 sua О аз = 4320 
8! 7!З! 
БО. 1.00 


Sol. Applying C, > C, -sin0C, and С,->С, +cos0C,, we get 
1 0 -віп0 
f (Ө) =| 0 1 cos Ө 
810 -сов0 0 
Applying R} > R, —sinOR, + соѕӨК, , we get 
1 0 -віп0 
f (0) -10 1 cos Ө -1 


sinO 0 8ш20-сов-0 


Thus, f B =1 
6 


51. 7.00 
Sol. We have 


(a+B+y) =a" +В «Y! 2(оф +By +72) 

> 16=6+2(a8+By+ya) 

оВ + By - yo. = 5 

Also, a «B «y! -3afy - (a By) (o^ «B^ «Y! -aB- By - ya) 
= 8-Зафү-4(6-5) 

or Зарү-4 

or ay = 4/3 


Now, («2-8 542) -Y'a'«2xp^r 
= Уе + 24(=By) -2оВуУ. 2 
(6) >> at 2425-2424 


64 64 22 


$ af -36-50- 14= 
3 3 


[e+e er ]-[2 7 


52. 0.00 
Sol. Coefficient of x? in (1 + x + х2 + x? + x^)? (x — 1)?! 
ж 103 ; 2 54199 
Coefficient of X og іП -(1-x) (1 z* ) ҮСЭЭ” ЕТТЕГІ 
Coefficient of x ~~ in-(1 – 2x + x^) (1 -— "Cix' 4+ "Cox - “Сах”7-....) 
Coefficient of x" = 0 


A a: 
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53. 2022.00 
Sol. For x > 0 not possible 
For x < 0 put x = -y 


i 1 1-у _ у-1 1-у _ у 1-у КЕЗЕ 
y y у-1 2021 
= y = 2022 


x =-2022 
Ix| = 2022 


54. 0.25 Е 1 
а, қын CD). ы аз! 
P(AUB) Р(А)-Р(В)-Р(А/В) 
_ 07-05 02 1 
 0740.6-05 0.8 4 
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ANSWERS, HINTS & SOLUTIONS 


Physics PART -1 
Section – А 
1. D 
Sol. Equation of circle is 
(x-0)* -(у-В) =R? A) 
dy _ 
ao .. e) 
By Snell's law sin(90 20) xn = 1xm, 248) 
2 р 


Sol. Е- (ac = KAL 


> K- Ау. 
L 
1- эт 
К 
З. А 
Sol. Apply KVL 40p C-q 


40- 
-21-10-2-0 Dist 


2 
Solve for q Ж 
| 
| 


4. В 
YRT 
Sol. Velocity, v = ,|—— 
Find Y 
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Sol. 


Sol. 


Sol | 


Sol. 


В, С,р 
-ай А 
U -U,(1-cosax), F = = —aU, sin ах 
x 
d? 
m j - = -a^U,x (For small oscillations) 
t 


= T =2n,|—— 
aU, 


| л 
Potential energy is maximum at х= — 
a 
amplitude is — 
a 
Speed of particle is maximum at x = 0 (- PE is minimum) 
A, C 
(i) for 6 = 30 
8 
4 = 2-310" _ 300m, d= 150m 
v 108 
ge E 29 080) 5 8 
(300) a 2 
б л | 
(0) =| sos? (5]-1 соё(21- 0 
(9) - ho Bye 4) 2 
(ii) for 0 = 90° > ô = 28 Jasoyn =n 
300 
б 
(0) =! cos? 5) 
LI 2 
- |, cos? Ө =0 
? 2 
(iii) for = 09,8 = 0 
(8) = lo 
A, D 
Change in angular momentum = angular impulse 
і = 5» 
| та” 
3 
? 757 
_ 2 2та? 
A, C 
Ғ 5 F^? 
ас C08 0f , [av=—] cosot dt, „== 
т ms Ф 
v F t F 1 5 Е to . 
and | = cosof dt, v--—-sinot, [ а= | sin ot dt 
A m s mo mo, 
F, " F, 2F, 
8---- [- cosa |; ---” ИЕ E 
mao mo mo 
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9. A,C 
Sol. Using PV = nRT 
(A) 
t A B 
P 
С 
T >» 
(C) 
1 A B 
| V | 
C 
y — 
10. A, B, C, D 
Sol. Charge on capacitor at time t is 
q=Q,cosat 
1 
Where о---. 
VLC 
At at =2,q=0 
dies q 
> t= zC 
By conservation of energy 
dig 
2С 2 ™ 
— ME a 
max LC 
Section – B 
11. 5 


So. (AQ), =nC, AT 
When piston is clamped; heat is rejected and volume becomes constant 
(AQ), -пС,АТ 
Difference = nC, AT-nC,AT = AW = РДУ 


илэн and AV =(Ax0.1) 


= (AQ), - (AQ), [e arabe x0.1 


=55J 
=>x=5 
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12. 4 
So. М2 AT, = A,T, 
4 
L5 o uii 
T, A (T 
13. 1 
eg. 20. BOX E 20) 
2Ae, 2Ағ, 23 є, 
je ы жу (il) 
dt dt dt 
From (i), qL +q,x —2q,L +q,x = 0 
=> 9% „0%, 0 29%) xi% | OX ig 
dt dt dt dt dt dt 
у 
> Fae tele МЕ 
14 2 


Sol. Apply Bernoulli's equations at pipe (1), (2) and (3) 


1 1 
АРТАР = Po + ру; =p, +p/2v; 


1 

p, + p9h; + руз = p, +pgh, «Бу; =p, +pgh, oN 
vi vi v? : 

gh, + 5 =gh, + 5 = gh, + 2 441) 

v,A, -У,А, 

МАЕМ Я 40) 

у» х2 = Уй ... (ii) 


From Equation (i), we get 


ч “д 
100 2 100 2 

15 Уу 

105 2 

“ыг 

2 

_ Зу, 

ь 2 


V, =1 m/s, v, =2 m/s 
From equation (i), we get 
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V5 1,35 37.5 1 25 1 25 
2 2 10 10 2 10 2 100 


2 
Уз 1 NY. 24 
2 4 2 
= рева 
2 
15. 2 
Sol. W - a(Z - b) 
W -а(2-1) 
=> (2-1) су 


or (2-1) с — 


— 
(Zou -1)° Avo 
2 
> Acu ын Amo (Zuo л 
(Zo, -1) 
2 
= 0.71 E =1.52A 
28 
Х-2А 
16. 4 
Sol. For vertical circular motion, student should always remember that 
v' = J(N - 4)g4 


v = AN - 2)g£ 


v = JN — 2)g/ 


For given, u=./6g/ 


V, = (207 


At horizontal position, 
ту? 


Ts = 4mg ...(i) 

At highest point, 
2 

Т, + тд = ту; =2mg 

L-mg 00 ...(ii) 
From above equation, we get 

doca 

Т, 
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17. 4 
Sol. The electric field produced by thin charged sheet is given by A. 
€ 


0 


E--.«—— FF „== 
2, + 28, 
—— || ——ә 
+ 
<-- h ----> 
+ 


—— |Н — 


[Where, o = surface charge density] 


E,+E=12 V/m ...(i) 
E, -E-8 V/m ...(ii) 
Solving Equations (i) and (ii), we get 
E -2 V/m 
Now, electric field due to plate = cO ed 
2E, 
S = 4e, 
n=4 
18. 6 
Sol. From the given conditions, we get 
E, -E, =(10.2+17)eV 
= 27.2 eV 411) 
E, - E, =(4.25+5.95)eV 
= 10.2 eV (ii) 


Subtracting Equation (ii) from Eq. (i), we get 
E, -E, =17.0 eV 


7°(13.6) 1-2) =17.0 


22(13.6) x)" 
36 
22-9 orZ=3 
t£ (1 
Z°(13.6)| —-—| = 27.2 
Е = 
3°(13.6) ius 
774 wv : 
1 1 ор 
4 n 
= 1 0.0278 =n? =36 = n=6 
n 
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Chemistry PART - Il 
Section – A 
19. D 
Sol. <р? hybridization of Hg and Но? has d"? configuration 
20. A 
Sol. MnO; oxidise allylic alcohols 
21. B 
Sol.  Factual 
22. A 
Sol. Factual 
23. C, D 
Sol.  Factual 
24. A, C, D 
Sol. Down the group nucleophilicity increases 
25. A, D 
Sol. | -NO» and -Br increases acidic character of phenol by dispersing —ve charge of phenoxide ion — 
OCH; and -СН; decreases acidic character by intensification of -ve charge of phenoxide ion. 
26. A, D 
Sol.  Factual 
27. A,C 
Sol.  p-subshell can have maximum 6 electron and an orbital can have maximum 2 electron with 
opposite spin. 
28. A,C 
Sol. Factual 
Section – В 
29. 7 
Sol. for s-subshel, | = zero, hence for all electrons presente in s-orbitals, n x | = zero 
Cr = 162 25°, 2p9, 35°, 3p, 305,46 
In Cr there аге 7 electrons present in s-orbitals 
30. 6 
Sol. Factual 
31. 6 
Sol. Triangular bipyramidal molecules have six, 90° angles 
32. 5 
Sol. edta make five rings of 5 member, x = 5 and octahydral [M(edta)] complex can not show 


geometrical isomerism, y = 0 
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36 


Sol. 


6 
Cr,02 + 6Fe®* +14H* —> 2Cr" + 6Fe?* + 7H,O 


2 = ЕЯ, 
8 2 


4 
Вг Вг Вг H Br Br H Br 
H He TH zi H BE n 
H H Br H 
3 
CH 
б СН, | ОН, H ` H сн, 
| 5 
5 
Н х 
H CH3 N CH, 


НІП) EE Ltd., FIITJEE House, 29-A, Kalu Sarai, Sarvapriya Vihar, New Delhi -110016, Ph 46106000, 26569493, Fax 26513942 
website: www,fiitjee.com 


9 AITS-FT-V (Paper-2)-PCM(Sol.)-JEE(Advanced)/2023 


Mathematics PART - III 
Section — A 
37. D 
Sol. Required area of shaded region is Kad 
4 у=х+й 

38. B 
Sol. B+C=n-A A 

tan (B+ C) = - tan A 

"ERU 

17 3 22 | 20h )--2 һ 
2 2 
jl 7 \$1-h 7 4 bd 
51 17 3 

Area of triangle ABC A= -5x201 1=110 
39. B 
Sol. Let three digits of N be : 

Hundred's digit = a — d, ten's digit = a, and unit's digit = a + d 

(a-—d)+a+(a+d)=15>a=5 

N = 100(5 —d) + 50 + (5 + а) 0) 

Number obtained by reversing digits of N is 

№; = 100(5 + d) + 50 + (5 —d) ...(2) 

Now, 594 = М – № = 10(— 2d) + 2d 

—2d2-6 >d=-3 

ы щщ “© 

N-252 600 3 
40. C 
Sol. Let Ш = а. Then tan0 = a,tan20 = 3a. 
X 
2h 
а. = За а= ЕЗ 
1-а 43 
h 
x 
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41. A,B 
Sol. 


(a xb) x (c x d) = a vector perpendicular to a xb and cx d 
If | is the line of intersection of the two planes of a,b and c,d then | L ax b and 


ЇЇ сх d.So,(ax b)x (c x d) is along | which is equally inclined to a x b and c x d 


42. A, В, C, D 

Sol. (A) 'C, -?C, -?C, +2 210 
(В) "С, -?C, -?C, = 24 

(C) There is no use of point'3' 
°C, -*C, - *0,7C, - 6 

(D) "C, -?C, – °С, = 24 


43. A,C 
Sol. The four circles are as shown in the figure. The smallest circle touching all of them has the radius 


= Va —a and the greatest circle touching all of them has the radius = 42а +a. 


44. A, C 
501.4 Consider f(x) =x + ax ¢ bx 22 
Ў 
о, B, y © М = two of them are 1 & other is 2 
f" 
- а=-(а+В+ү)=-4=——> 
b= («В + Py ay) -5-f'(0) 
Hence f(x) 2 x? -4x? +5х -2 
Again 72 1 is a repeated root of f(x) = 0 
=> f'(D20 


45. А, В, C, D 
Sol. x+[y]+{z}=1.1 ...(1) 
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[х]+{у}+2= 2.2 ...(2) 
{х}+у+[2]= 3.3 ...(3) 
(1) + (2) + (3) 

=> 2(x+y+z)=6.6 

= х+у+2 = 3.3 ce) 
(4-0) 

{y}+[z]=2.2 > {y}=0.2 &[z]=2 

(4) - (2) 

{х}+[у]=11 — {x}=0.1, [y]=1 

(4) - (3) 

[x]+{z}=0 => [x]=0 & {z}=0 


x=0.1 
y=1.2 
z=2 
46. B, D 
Sol. b? =ac 
a 4c -b a4c-b' 
cos B = = 5 
2ac 207 
2 2 
cos B = ae 
2ac 2 
2 вс? 1 1 
ээ ГЭРЛЭЭ. = =>cosB+—21 —cosB2— 
2ac 2 2 
В є (0,7/3) 
Section – B 
4T. 9 
Sol. S = 3.377 20044852 
2222 
S=3 248 
-o оо ....(1) 
2 4 
ET 14. 7 00 (2) 
2, 2 4 8 
Subtract (2) from (1) 
S: 1 1 
=14+=+—+—+....00 
2 2 4 
5 = 
5-34-81 
48. 2 


Sol. (9-( x)en(t +x) -x- X 
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: 1 3 
lim f(x) =0+1—-—=— and f(0)20 
lim f(x) 4 4 (0) 


О---------- 
0243 
= а є (2, 3) 
49. 2 - 
Sol. 4 _ п 
мэн. 
0 2 6 10 
50. 9 
Sol. Projection length = |a.p| 
x+2y+3z 
gy sea kage Р 


"um 
= |х + 2y + 32| = 6 14 


= |(xi + V2yj+ V3 zk). y e 6414 
=> (х? + 2y? + 322) (1 + 2+ 3) cos? o = (6414) 


2 2 2 2 
ST se Woe a 


So, (Р + 152) = (504 + 205)? = (729) = 9. 


51. 0 
Sol. Эш) and àb - 0 
4 
"AR _\(- a-—pb 
Now, [6-а 1.46 + 0 Б-а |.| b+ =0 
w (5-3) (ec)o = (5-2) [5.5228 
—(4-yub^*-a^(.pu«A).. (i) 
(4-p)b+a 


Again 4|b--c -|b-à 


4-u 
> и = О or 5 but as u < 4, so, u = 0. 
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52. 8 
Sol с SEC (4). 2) + С, (3!).(2!).(20)0—* С,(2!).(2!).(2!).(0!) 120-144-72-16 4 
22 5! 7 120 715 
So 30p = 8 
53. 2 
- [xr*Qx)a =x 03 [es єс 
I III 2 2 4 
зе уже | (2х) шинэ 2 С ne) 
(Неде 
2 4 4 
54 1 


Sol. Let E;, Eo, Ез E4, Es and Es be the events of occurrence of 1, 2, 3, 4, 5 and 6 on the dice 
respectively, and let E be the event 


1-Е 142k 1-К 
АР(Е)- Р(Е,)- - ;P(E,)=—— 


6 
1-К 1-2К 1-К 
Р(Е,)=—=—; Р(Е,)=—=—; P(E. )= === and 


Then, E={(3, 6). (6, 3), (4,5), (5. 4)} 

Hence, P(E)- P(E;E,) - P(E;E; ) - P(B,B, ) - P(E;E;) 

- P(E;)P(E,) - P(E;)P(E; )+P(E,)P(E, ) - P(E;)P(E,) 
= 2P(E; )P(E,)+2P(E,)P(Es) 

(Since E4, Es, Ез, E4, Ес and Е; are independent} 


«pps 


e T 
3 


2. Set of integral value of k = {0} 
. Number of integral solution of К is 1 


шинжилж 
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SECTION-1 : PHYSICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


and its x position depend on time t as shown in the 
following graph (parabola); then in interval 0 to 4 sec 

(A) relation between x — coordinate & time is x = t — t? /4 
(B) maximum x — coordinate is 1 m 

(C) total distance travelled is 2m 

(D) average speed is 0.5 m/s 


1. A particle moves along x axis with constant acceleration | 


2. А vibrating string produces 2 beats рег seconds w 
frequency 256 Hz. increasing the tension in the strin 
initial frequency of the string may have been 
(A) 253 Hz (B) 254 Hz (C) 258 H 


3. A sample of nuclei X contains 48 x10? 
in 3 minutes. The mean life of nucleus 
(A) 0.693 min (B) 1.44 min 


N/m 
(D) 150.0 Pa 


surrounding water? Assu 
(A) 133.4 Pa ( 


Figure shows a re 
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6. 


This section contains 6 multiple choice questio 
and (D) out of which ONLY ONE is correct. 


A convex lens made of glass (ug 23/2) has focal length f in air. The image of an object 
placed in front of it is inverted real and magnified. Now the whole arrangement is immersed 
in water (шу-4/3) without changing the distance between object and lens. Then 

(A) the new focal length will become 4f 

(B) the new focal length will become f/ 4 

(C) new image will be virtual and magnified 

(D) new image will be real, inverted and smaller in size 


If the potential difference of Coolidge tube producing X-ray is increase 
correct option(s). 
(A) the interval between А and A, increases 


(B) the interval between А and A, increases 

(С) the interval between àp and X, increases 

(D) X, does not change 

Here A, is cutoff wavelength and А, and Эд аге w 


X-rays. 
(Single Correct Choice 


8. 


An ammeter and a voltmeter are con en a certain 
resistance is connected in parallel with | meter decreases 


(А) 1:2 
(С)2:1 


Ап ammeter and (1) and figure (2). In order to 


measure an unk 
X 
NE | 
(у) 


Circuit (2) 


and for high resistance circuit (1). 
nd for high resistance circuit 2 
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FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-1-Paper-1 (PCM) JEEA 4 


10. There is a 90? bend in a pipe line in which water is flowing at speed v. The cross sectional 
area of pipe is A. The force exerted by pipe walls on water at bend is 


(A) 43 Ау?р (B) V2 Ау?р 
(С) Амр (0) V5 Avp 
11. Calculate the capacitance of a parallel-plate capacitor of area S, separation d dielectric 
constant varying linearly form =: to гг (ёо > £1) in the direction of the applied fi 
елы в) с- 2 (6120 
In Ө In Е 
£, г, 


(C) C=-2 (D) none of these 


12. A hoop of mass M and radius R is placed on an absolu 
mass m begins to slide along the hoop from the hig 
hoop. Then the velocity of the centre of the hoop after 


h le 


V COS чї vsin ut V COS 
m M 
1-— 1+ — 
М m 


h t is incide 
igure. The 
th of the bea 
(В) pt 


[4 


13. А monochromatic beam of 
water interface as shown i 
water is u and that of air i 


(A)(u - 1) t 


(D) 


gh Work 
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PART - B 
(Numerical based) 
This section contains 8 Numerical based questions, the answer of which maybe positive or 
negative numbers or decimals to two decimal places (e.g. 6.25, 7.00, -0.33, -.30, 30.27, -127.30) 


D 


1. A stream of water coming out from a pipe at point A as 
shown in figure. A rod AD is along the projected 
velocity of stream. There are four points A,B,C,D on 
the rod (AB = BC = CD) from which string of length 
>; are hanging. These string are touching the 
trajectory of stream of water. If the length l2 = 4m find 
la. 


2. A ladder AP of length 5m is inclined to a vertical wall i 
slipping over a horizontal surface with ve 
when P is at a distance 3m from gro 
velocity of centre of mass at this 


3. Two identical shap 
1.6 are connect 
container as 
equilibrium 


n in a medium whose 


, where 0<у<1.А 


at an angle 60° with 
. At point P ray becomes 
value of ‘H’. 
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5. 


The refractive index for water w.r.t. air for a sound wave if the velocities of sound in water 
and air аге 1440 тв” and 34057, is 


All pulleys & ropes are ideal find out period of small 
oscillation of block of mass m as shown in figure. Take 


Xn 


A bolt with shaft radius r has pitch 
equal to p. The nut has frictionle 


ace For Rough Work 
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ЗЕСТІОМ-2 : CHEMISTRY 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Consider the following reaction 
D=glucose—“ ee) „ух 
Cat H* 


Among the following the compound(s) whose derivative(s) will have th 
as that of X is(are) 


CHO 
HO H 
(A) 
(C) 
2. The type of graphite together is(are) 


van der Waal's 
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3. 


Which is/are correct statement about diazo-coupling reaction? 
+ 
(A) Benzene diazonium ion is a strong electrophile[ Ph “| 


(В) For diazocoupling reaction of phenol pH optima should be slightly basic. 
(C) pH diazo coupling reaction of Aniline pH optima should be slightly acidic. 


Or 
(D) The colour of diazocoupling product with B-napthol , With 
H 
~o NH3 
© is orange and with O is yellow. 


Which is/are correct about allotropes of carbon? 

(A) Graphite is thermodynamically most stable allotrop 
(B) Molar entropy order is Fullerene > Graphite > Dia 
(C) Fullerene is aromatic 

(D) Buck minister fullerene Ceo has 12 five 


The intermediate formed in the reacti 


| 
В-С-СІі- СН,м, > 


Which is correct stateme 
(A) Intermediate involv 


acid) with АРО, 


mperature. The nature of bond present in the 


(B) Covalent 
(D) Metallic 
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7. Spin isomerism is found in 
(A) He (B) Dz 
(C) Мә (D) Fe 


(Single Correct Choice Type) 
This section contains 6 multiple choice questions. Each question has four choices 
and (D) out of which ONLY ONE is correct. 


8 The МО, CrO% and MnO; ions exhibit intense ligand to metal charg 
the wavelength of this transition follows the order 
(А) CrO% < VO? < MnO; (B) MnO, < VO% < Cro? 
(С) VO* < Cro? < MnO, (D) CrO^ < MnO; < VO 


9. Correct acidic strength of 
не Сн 
l ll 
(A) | >I > II 
(€) II » Ш>! 


10. If EAN of metal is 36 in [M( 
M? 


at is the atomic number of metal 


11. A mineral consi i es of two bivalent metals. One 
metal is pres 3 he mineral оп heating lost 1.32 g 


12. m-'. Тһе CFSE for tetrahedral [CoCL]?- will be 
(В) 16000 стт 


(D) 20000 cm"! 
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Conc 


13. 


R 


ял І------- 


Тіте іп тіп — 
For a given 15 order reaction R > 3P 
What is the time required for 20% completion of reaction in minute unit? 


(A) 4 (B)? 
(C) 3 (D) 5 
PART - B 


(Numerical based) 
This section contains 8 Numerical based questions, the 
negative numbers or decimals to two decimal places (e.g. 6. 


lanar complex formed when PtCle is treated with racemic 


acid of density 1.14g cm? is 


Space For Rough Work 
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4. How many of the given molecules have central atom sp? hybridized 
SFa, XeO2Fo, ХейР:, ХейОЁ:, ХеО:, CO», SiO», CIFs, CH;, CH; 


5. How many of the given statement(s) is/are correct? 

(i) ^ Metallic bond strength in ‘s’-block elements decreases down the group. 
(ii) | Metallic character increases down the group іп ‘s’-block. 

(iii) | Reactivity of 's'-block elements increases down the group. 

(iv) Solution of alkali metal in liquid NHs is blue in colour due to pres 
electron. 

(v) The blue colour of alkali metals in liquid NH3 slowly fades until it 
the formation of a metal amide and this reaction is catalysed b 
impurities. 

(vi) At concentrations about 3M, solution of alkali metal in liquid NH 
coloured and have a metallic lusture because metal io 

(vii) Solutions of metals in liquid NH3 conduct electricit 
and the conductivity is similar to that of pure metal 

(viii) Conduction of alkali metal in liquid NHs is due t 
electron. 

(ix) Solutions of alkali metals in liquid NHs act as a 
even reduce an aromatic ring. 


ent and they will 


The plot of parti en above. What is the value of 
AG? in L at | 
[Assume 
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7. How many compounds can liberate COz when treated with NaHCO3 
OH 
МО, 
(a) (b) СН,ОНМН, 
МО, 
NH3 


CH,COOH 


oms present in Z] + no of optically active isomers of Z. Value of X is 


Space For Rough Work 
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SEGTION-3 : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which of the following statement(s) is (are) correct? 
A) If v xw =0 for all vector w , then v =0 


(B) If a--b-- J/3cis a null vector where a and b are unit vectors such th 
and bis z then the magnitude of cis 1. 
(C) If (u+v).(u-v)=0, then ü =v 


(D) If a and b are two unit vectors then the maximum 


X +3 _ у -6_ and L, X= 2 _y +1_ 
-4 3 

Which of the following statement(s Т 

(А) L,,L, are coplanar. 


(B) L,,L, are skew lines 
(C) Shortest distance betwee 
(D) 


D (i -4j +8k) is a vect 


2. Let L,: 


3. Which of the followi 
(A) If f(x )i ! unded in [0, 1] 
(В) i 
(C) 


S not continuous 


: (с)-2л for some 


<Oin п |0, 2|. Тһеп 


+#(2)=2f (1) 
(2) <21(1) 


Space For Rough Work 
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5. If the tangent at a point P, (other than (0, 0)) on the curve ax? - y -b-0 meets the curve 
again at P,. The tangent at P, meets the curve at P, and so on. If the abscissae of 
P, P, P,,.....P, form a G.P. then (a, b) may be 


(A) (1, 0) (B) (2, 7) 
(C) (3, 5) (D) (4, 9) 
6. If three planes Р,-2х-у-2-1-0,Р,-х-у-2-2-0 апа R =œ 


intersects each other at point P on XOY plane and at point Q on YOZ 
origin then identify the correct statement(s)? 
(A) The value of a is 4 


(B) Straight line perpendicular to plane P, and passing through P is 
(C) The length of projection of PQ on x — axis is 1 


1-11 
D) Centroid of the triangle OPQ is | 2, —, = 
(D) Centroid of the triangle OPQ is E 2 J 


7. Which of the following statement is(are) true? 


(A) From any point on the directrix of an elli 


drawn to the auxiliary circle of the 
corresponding focus of the ellipse. 
(B) If two tangents to a parabola у? = 4 
contact always passes through the (-а, 


(C) If P(x, y) is such that i 
then number of pc 


(D) A circle passi 
through (1, 0 


This section co ple c с 
апа (0) out of ONE is co 


. Each question has four choices (A), (B), (C) 


8. Fi he locu id of an eat 


3l triangle inscribed in the given parabola 


(В) 9х? = 4a(y – 6a) 
(D) 9х? = 4a(y + 8а) 


Space For Rough Work 
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9. 


10. 


11. 


12. 


13. 


A line through the origin divides parallelogram with vertices (10, 45), (10, 114), (28, 153) and 
(28, 84) into two congruent pieces. The slope of the line is 


19 99 
(A) 99 (B) 18 

9 19 
(C) 18 (0) y 


Equation of chord AB of circle x?+y* =2 passing through Р (2, 2) su 


given by 
(A) х-3у (B) x=y 
(С) у-2-43(х-2) (D) none of these 


The number of ways in which 3 children can distribute 
numbered tickets among themselves such that they g 
tickets is 
(A) “С, 


(С) °C, (3!) 


The number of ordered triplets of positi 
and abc = 440 is 


If (x - 4sin0)sin 


tof a circular sheet of metal of unit radius. In order that 
e sectorial area that must be removed from the sheet is 


Space For Rough Work 
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B. 


Let A = {3, 4,5,6} and B = {1,2, 3,...,1 0} be two sets. Let a function f be defined from set A 


to set B such that f(i) -f(j) 22 v i>j, where i, j е A. Ifthe number of such functions is 
N, then the value of N is equal to 


x? xê хх x x» x 
If a=14+—+—4 o,b2Xx-—-—-...... 0, C=—+—+ 


3! 6! 4! 7! 
the value of a? +6? +c? —3abc = 


Four people sit round a circular table, and each person will roll a norm 
The probability that no two people sitting next to each other will roll 


IH Then the value of N is 
1296 


Let two non - collinear vectors a and b inclined at 


5 =4. A point P moves so that any time t the positio is the origin) is 


given as OP =(e'+t')a+(e'-e")b. If 


Lot A consists of 6 good and 4 defecti 
articles. A new lot C is formed by taking 


2 
equation a (m , then the value of 
d dx 


(305.33 


Space For Rough Work 
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Q.P. Code: 100162 
Answers 


3. 1.00 4. 630.00 
7. 610.66 8. 8275.20 
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Sol. 


Answers & Solutions 


PART-A 


ABCD 
Since the graph is like a parabola 
let x(t) = At + Bt? + C 
From graph x(0) =0 >C 20 
x(t) = Ві? + At 
x(4)=0>16B+4A =0 


dx 
(5) =1= (А + 2Ві), = 1 


1 
4 

t? 
4 
max x coordinate = 1 (from max and mi 
— Since motion is a straight line moti 
— total distance travelled = 2 x 122m 


Put in (i), we get B=- 


Х-1- 


Average speed = 2 = 0.5 m/ 


BC 
11—256 | =2. 


entre of equivalent force should be at point C. So BC = АН = 
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8. 


Sol. 


9. 


Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


С 
Use Kirchoff's loop law & Kirchhoff's junction law to make equations. 
A 
Voltage across resister = current x resistance. 
B 
d dm d(volume) 
P= P (Jzv Sm - (4g vp) HOMME! (5 vo) (av) 
dt 

A 
1. Ї ах 
C 22 + бо га £x 

06.5 y 

£9 d 

D 

MV сов[ | 
Vo = ——— + 

M+m 

D 


Apply Snell's law and use geometry. 


_ Pı +P _ 1.6p, +0.8Po — 
p= 2 = 2 -1.2р, 
T=1N 
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© 
© 


4. 0.39 
2 
Sol. = 2 Sin(60° 
14127 ed 
5. 0.24 
Sog, w- 340 
ug, 1440 
6. 6.28 
Sol. 


2х 2X + Xo + Xo = 2X, +X 
6X, = 2х, +X 
X — X; = 2X9 
Зх = 10x; 
° 10 

Кх, +k2x, 
3kx, = 


22 


Sol. dix =7,|—— =-= mA 
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LI 


PART-A 
1. ABC 
Sol.  C2-epimer and enantiomer will give osazone having same melting point. 


2. AB 
Sol. мап der Waal's forces and л - л stacking. 


3. BCD 
Sol. | With phenol and phenol derivatives coupling occurs in weakly basic m 
aniline and its derivatives it requires weakly acidic medium. 
4. ABCD 
Sol. Fact based. 
5. ABCD 
Sol. О О 
П - + ll 
В--с + CH, it R—C 
N = 
Cl 


te will show efficient LMCT. 


matic stabilisation decreases if an aromatic ring shares aromatic character with an 
er ring. 


10. D _ 


во,  М(СО),(сС,Н, яс )| 
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2CO——4e* 
o C,H; —— 2e 


1 C.H; —— 6e 


This means M is in +2 oxidation state. We need 6 more electron to have 18 electrons 


Fe?* 


бе” 
— — =Fe(2 
18e^ e( 6) 


11. D 
Sol. Let metal are M and N 
МСО, —-—MO + CO, 
NCO, ——>NO+ CO, 
Carry out the required calculation 


CH3 
(racemic) + 
(R) and (S) 
O N 
М. zn Nee 
ala P ala | and | ala PLN ala 
O No N O 


О 


‚ СН,-М-О and ( 3 
N 


| 
Н 


FIITJ€€ Ltd., Punjabi Bagh Centre, 31-32-33, Central Market, West Avenue Road, Punjabi Bagh (West), New Delhi - 110026, Ph: 011-45634000 


IT-2023-RBT-1-Paper-1 (PCM) JEEA 23 


3. 2.32 
Sol. 209 H2SQz in 100 g of solution 
Volume = 100 AL 
.14 
М- uso, 


Sol. ХеО,, SiO», СН, 


5. 9 
Sol. All are correct (Fact based) 


AG? = -2.303 RTlogKe 
= -2.303 RTlog10 = (-4)(2 10910) = 8 


7. 6 

Sol. Fact based 
8. 7 

Sol. 


м--СН(СООС;Н;); 
[X] 


NaOEt / CICH ¿CH SMe 


о 
| 


POR 


d CH CH,SMe 


H,O' /heat, CO, 
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ч 


PART-A 
ABD 


If ШТ -0 Vw the v = б, otherwise the above relation is not possible = Tru 


Given, а-б-4/3с-0-а-0--/3с 


54-38 ->2--2сов5 -38| 

= |e =1=>|c|=1= True. 

If (u+v).(u-v)=0= uf -М -0-Ш-М 
But it does not imply that u=v. 

e.g. Let 1-1 and у=] 
Now, (-1)(1-1)-0 

Ви i = j > False. 

Given, а -1- 

Let 0-алб where Өе(0, л] 


Now, 2a4 6 - alaf + 5 


x? sin xz0 
x)- X 
0 x=0 
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(B) 


This statement is true. Y 


x 
For example: f(x)=4 1 
0 


f(x) = х? - cosnx +4 

Now f(-1)=1-(-1)+4=6 
and 1(2)-4-1-4-7 

As f is continuous [-1, 2], so f (c) = 27, for 
(By using intermediate value theorem) 


me ce( 


1 1 1 


us PO ies. 2 


AD 
By Intermediate value 
00) 


Ву mean value ї 


= a(t,’ - t?) -3at/ (t, -t,) > 4 ЕЗ (5) 


2412-11-20 =>  (t,+2t,)(t,-t,)=0 
>t, --2і, 


Similarly, t, =—2t, 
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г. abscissae are in С.Р. for all values of a and b. 


6. ABCD 
Sol. There planes meet at two points it means they have infinitely many solutions, so 
2 1 1 


So, |1 -1 120 > 2(-3-1)-1(3-1)-о(1-1)-0->о-4 
о -1 3 

Р, :2х+у+2 =1 

Р, :х-у+2=2 

Р, :4х-у+32=5 

P on XOY plane =(1,—1, 0) (which can be obtained by putting 2 = 0 in 

planes). 


Q on YOZ plane = z) (which can be obtained by in an 


planes) 
г, Straight line perpendicular to plane P, passing thro 
x-1 у-1 2 

4 1 72 


0. . 1. 8. 
POs рер 
eae 


Projection of PQ on х – axis 


Centroid of AOPQ is 


(at,t,a(t, +1,)) 


a(t, +t,))>att,a>tt, =1 
uation of PQ is 2x—(t,+t,)y+2a=0 
—Ay =0] 


= chord PQ passes (—a, 0) which is foot of directrix 
“ (В) is also true. 


(C) А |PS, - PS;|-constant 
So, for hyperbola 
0<k?4+1<5 к? <4 ->-2<К<2 
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So, number of integral values of k are 3 (i.e. k = —1, 0, 1) 


8. C 
Sol. Let equation of circumcircle of triangle ABC is 
х? +y? +29gx+2fy+c=0 |  -С........ (1) 


Any point on the parabola is of the form (2at,at*), 


Solving with (1), 

ат + 2ta(f +2a)+4gat+c=0. 

S best. 1, -20 -2а) 7%; ==, 
Since centriod and circumcentre coincides so 
_ 2a(t, +t, +t) 2a, Зо 


с 
554 = а? 


3 Се, ш ШШШ 8» 


а а а 
E 1и + +5)= (и 4444-41-14) 
а 4 
=> -f -S[o-5t кга)-8) 


Putting the value of t, from (2), 
The required locus is 9x* = 4a(y – 8а). 


9. B 
Sol. Let AP=CQ=x 
45-х 153-х 


10 28 
=> 1260 + 28x = 1530 


A (10, 45) 


will be of the orm — s =з 
500 со50 


? +y? =2,(rcos0+2) +(rsino+2) -2 


-4(sin0-- соѕ0), Зо? = 6 = біп20-1->0- - 


equired chord will be у-2-1(х-2)-эу-х. 


11. B 
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| 
Sol. Problem is same as arranging 8 things out of which 5 identical i.e. M which gives total 
| 
number of ways of selecting block and distributing them away 3 children i.e. = SI. 


12. B 
Sol. ab+bc «ca = (а ғьесу - (а? +b? «c*))-183 


= a,b,c are the roots of x? — 24x? + 183х - 440-0 
but it factorises as (х-5)(х-8)(х-11)-0 
— there are 3!solutions. 


13. B 
Sol Let l= f (л — 4sin0)sin20In(1-- tan(sin9))do 
0 
put sino = t,cos 0d9 = dt 


n/4 


1-2 | (n—4t)tIn(1+ tant)dt 
0 


кл captas 


| be the number of elements in B before f (3), x, the number of elements between 
f (3) and f (4), x, the number of elements between f (4) and f (5), x, the number of 
elements between f (5) and f (6), and x, the number of elements after f (6). 
According to the conditions of the problem, х,, X4, X, 21 and X,, x; 20. 

X, X, X, X, X, =6 
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N- Les 
3. 1.00 
Sol. Itis obvious 
da db dc 
=C, = a, = b 
dx dx dx 


Let f(x) 2 a? «b? «c? -3abc 
Differentiate with respect to x on both sides 
da db dc da db dc 
f'(x) =3a 20539 q HET -з(28 Бс + аб + ab | 
= За°?с + 3b^a + Зс?о —З(Бс° + са? + ар”) 
f'(x)=0 = f(x)=A for every x 
Now, Х-0-> Қ0)-1-0-0-0-1 
9-1 


4. 630.00 
бо.  n(S)-6.6.6.6 - 6* = 1296 


Now A can throw die in 6 ways 
B can throw only in 5 ways 
D can also throw in 5 ways 
Suppose C throws the same number as th 
Hence ‘C’ can throw only in 
-. Number of ways - 6. 


Then A can throw i 
B can throw in 5 


Sol. +2(e' «e")(e' -e')(a.b) 
5- сов = | 


-езу +2(e” -e*).3.4(-3) —-13e* .- 5e?! —14 


13 
ЁС 
ЕЗБЕ -2/65-14 


Hence (a+b)=72 


6. 9 
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Sol. Apply Total Probability 


7. 610.66 
Sol. Given y=tanz 
OY вв? 2. 02 (1) 
ах ах 
2 
Now СУ = sec? z 2.42, as m ——(вес° 2) [Using product rule] 
2 
-5ес?2 ы! 4 (sec? JE 
dx? dx dz 
2 2 
ЧУ “сес? 20148) .2sec^z.tanz (2) 
ах? dx? (dx 
2(1 4 
Now 1+ ( (2) 
1-у! \dx 


(АВ + AD) 
03.44Р -8275.20 
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PHYSICS, CHEMISTRY & MATHEMATICS 


Cres ] ([QPCode: 400168) [PAPER-2 


Time Allotted: 3 Hours 


= Please read the instructions carefully. You are allotted 5 minutes 
this purpose. 
= You are not allowed to leave the Examination Hall be 


INSTRUCTION 


Caution: Question Paper CODE as given above MUST е 
OMR sheet before attempting the paper. Wrong CODE orn ill give wrong results. 


A. General Instructions 


. Attempt ALL the questions. Answers hav 

. This question paper contains Three S 

. Section-l is Physics, Section-Il is Ch 

. All the section can be filled in PART-A o 

. Rough spaces are provided for rough worl n paper. No additional sheets will be 
provided for rough work. 

. Blank Papers, clip bo les, slide rule r phones, pagers and electronic 
devices, in any form, 


ou start marking your answers on 


e/Black Ball Point Pen for each 
ink your Name, Test Centre and other details at the 


characters for marking answers. 


Part-A (15-18) - This section contains Two paragraphs. Based on each paragraph, there are Two multiple 
choice questions. Each question has only one correct answer and carries +4 marks for the correct answer 
and — 2 marks for wrong answer. 


Name of the Candidate : 


Batch : Date of Examination : 


Enrolment Number : 
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SECTION-1 : PHYSICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. An infinite line charge carrying a uniform line charge of density X is 
placed along the body diagonal AG of a cube of side 'a' as shown. 
Then 
(A) The flux of the electric field of this charge through one of the sides 
Aa 


2 3e, 
(B) The flux of the electric field of this charge through on 


NEYVA 


26 


of the cube is 


of the cube is 
0 


(С) The flux of the electric field of this charge through 


(D) The flux of the electric field through t 


2. Four waves of the equation given by 
yi = 5А sin (wt — Kx + 1/2) 
ya = 2A sin (wt — Kx + 3л/ 
ya = 6A sin (wt — Kx) 

and ул = 2A sin (wt — Kx 
(A) The resulted wave 

(B) It will make a p 

(C) Its equation wi 

(D) Its equation 
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3. 


A conducting frame in the shape of an equilateral triangle (mass m, side a) carrying a current 
| is placed vertically on а horizontal rough surface (coefficient of friction is u). 


A magnetic field exists such that B = -Byyi. Then 


y 


^ 


о 


(А) The maximum value of Bo so that the frame does not ro 


(B) The maximum value of Bo so that the frame does n 


(C) If seen from the top, the frame will have a tendenc 
(D) If seen from the top, the frame will have a tendenc 


у= Aa m/s, in anti-clockwise sens . the centre 
643 
of the circle. If the frequency emitte | speed of sound, 


C = 330 m/s. Then 


(A) the position of the sour aximum frequency 


minimum frequency is (0, R) 


64/3 


f 


Space For Rough Work 
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5. A block of mass m is released from top of ап 
inclined plane of inclination 0 = 45° as shown in 
the figure. An observer is moving оп the 
horizontal floor with constant velocity 20 m/s as 
shown, when the block reaches to horizontal 
floor. 

(A) Velocity observed by observer will be 20 m/s 

(B) Change in kinetic energy of the block will be 
400J as observed by observer 

(C) Work energy theorem is not applicable in 
moving observer frame 

(D) Work done by normal reaction is — 800 J as observed by the observ 


h = 20m 


6. The kinetic energy of particle continuously increases with tim 
(A) The resultant force on the particle must be parallel to th 
(B) The resultant force on the particle must be at an angl 
(C) Its height above the ground level must continuously 
(D) The magnitude of its linear momentum increases c 


7. The circuit shown in the figure has re d its 
steady state. 
(A) The charge on the capacitor is 0. 
(B) The charge on the capacitor is 0.3 
(C) Power developed by the 2 Volts batte 
(D) Power developed by the 


2V 


This section contains 7 
and (D) out of which O 


Space For Rough Work 
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9. 


10 


11. 


12. 


A chain of length / and mass М is lumped over the hole in a horizontal plate and a short 


length hangs down the hole when the chain is at rest. If it is released from this position, find 
the velocity when the last link of the chain leaves the hole 


3 2 2 3 
(A) 1294 (B) 1294 (0) 197 (D) (29% 


A thin plate is placed between two flat surfaces, 
h cm apart such that the viscosity of liquids on , ъъъъъъзъзъззъзлъзъз 
top and bottom of the plate are шапа ис | кызы с е ысы eu 


respectively. Find the distance of the plate from 

the upper surface Р, such that the viscous 
resistance to uniform motion of the thin plate is 
minimum, [Assume h to be very small] is 


Мио h 
А) y = ————— B 
(A) y his Salus (B) y 


мш h 
С) у= -== р 
У fia - Mis en 


An а. c. source producing emf V=Vo [sin 
and a resistor. The current found in the 
(A) it = i2 
(B) Р < іо 
(С) n > io 
(D) i1 may be less than, equ 
Two long straight wires 
air at a large distance 


Pal ur a utatur EE EEE m ut M Т, 
atur aut ur Л unu at ut ar nt at nu ut an tun 


cated parallel to each other in 
unit length of the wires will be 


(D) 4лє, 


Space For Rough Work 
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14. 


This section contains 2 paragraphs. Based upon the paragraphs 2 multiple 
have to be answered. Each of these questions has 4 choices (A), (B), (C) 
ONLY ONE is correct. 


A hemisphere of mass 3m and radius R is free to slide with its base on a smooth horizontal 
table. A particle of mass m is placed on the top of the hemisphere. If particle is displaced 
with a negligible velocity, then find the angular velocity of the particle relative to the centre of 
the hemisphere at an angular displacement 0, when velocity of hemisphere is v. 

4v 3v 5v 2v 
uen Н со50 (В) А со50 Ө А со50 (0) А со50 


(Paragraph Type) 


15. 


16. 


Paragraph for Question no. 15 to 16 


A cylindrical rod of mass m and length L is pivoted about 
horizontal axis through one end and released from re 
an angle 37° with the horizontal. A small ring of same 
is kept on the rod as shown in figure 


A uniformly ch 
and linear 
horizontal 


£ 


О, О, Ө! w = const. 


оп the rod [when W> Бы! 
Brawl? гуу 
С р 
( = (D) -> 
В 


е mid point of rod. When W = WE 


2 
М ipue-mw) (С) 6-6 
ДА ДА 


(В) 


Space For Rough Work 
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РАВТ-А 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. Which is/are example involve Eg, as major mechanism? 


(A) CH3- CHo - Е CH = СН, 
oy CF 
(B) P" 
E. 
Cy ws C) 
O 


(C) он 0 


AA + OH ----> | 
(D CH CHCl + “OH —> СН, =C 


2. Which of the following statement(s) is 
(A) pKw increases 
(C) pH of pure water increase 


3. Which of the following is/ 
(A) Tetrapeptide repre 


( 
(C) One mole of 
(D) Trehalose(a 


and 1 atm, then system ASgystem = 54.42 J/K 


ce For Rough Work 
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5. Which is true about Scandium compound? 
(A) The Scandium carbide(ScCz), reacts with water, liberating ethyne 
(B) Oxidation number of Scandium is +3 in Scandium carbide 
(С) Anhydrous ScCls differs from AlCl as ScCls is monomeric while (АІСІз)> is dimeric 
(D) 2ScCls.7H20 on heating gives anhydrous ScCls 


6. In which of the following compounds, there will be either loss of optical activity or change of 
optical rotation, while keeping in very dilute acidic or basic aqueous solution? 
EN) 
(A) | 
OH 
| 
(С) ке—#—с—е—(_У (D) 
Et О 
7. Select the false statement(s)? 


(A) Brownian motion and Tyndall effect 
(B) Sorption process is combinations 
(C) Micelle formation is mainly enthal 
(D) Higher is the gold number greater wi 


This section contains 7 multipl 
and (D) out of which ONLY O 


CH3CH:CI 
| 

(A) 1> Il 

(C) Ill 
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9. 


10 


11. 


Major product in the given reaction is: 


o^ 
(i)NaNHa /NHs() 
(i)H* 
CI 
or 
(A) 
МН, 
o^" 
(C) NH» 


Cyclohexene reacts with limited amo 
product X (CsHgBr). The state 
(A) It is racemate 

(В) It is a product of an ас 
(C) It is formed through 
(D) It is optically acti 


Which is incorrec 
A) 


Space For Rough Work 


of light to form 
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12. 


13. 


14. 


When an apple is cut, the exposed part begins to turn brown. Often the browning action can 
be arrested by adding a few drops of lemon juice to the exposed area. The basis for this 
treatment is 

(A) lemon juice is an antioxidant 

(B) denaturation of proteins of the enzymes 

(C) decolourization due to lemon juice 

(D) activation of decolourizing enzymes under acidic medium 


Freundlich adsorption isotherms are properly represented as in 


A nonapeptide in rat on hydrolysis ga 
Gly-Ala-Phe, Ala-Leu-Val, Gly-Ala-Leu, 
nonapetide is 

(A) Gly-Ala-Leu-Val-Phe-G 


sequence in the 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


P4O1o is one of very important phosphoric oxide having oxidation state of phosphoru 
is having cyclic structure P4O:o on hydrolysis consume 6 moles of H2O in 
involving different intermediate. 


15. P4O1o (1 mole) when reacts with 2 moles of H20 gives 
(A) dibasic acid (B) tribasic acid 
(C) tetrabasic acid (D) monobasic aci 


16. P4O1o (1 mole) when reacts with З moles of H2O gives 
(A) dibasic acid (B) tetraba 
(C) hexabasic acid (D) octab 


Space For Rough Work 
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Paragraph for Question no. 17 to 18 


A rearrangement essentially, reversal of the pinacol/pinacolone change, a retro pinacol reaction, is 
the dienone-phenol rearrangement in which protonation of the initial dienone allows reattainment of 


the wholly aromatic condition through 1,2-migration of an alkyl group 


О OH 
ue 
---- 
R 
к А R 


Mechanism is as follows: 


нФ d нФ 
аг <----> а” 
R R R R R R R 


17. In the reaction given below major produc be: 
О 
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18. In the reaction given below major product will be: 
O 
| 
н? 
——À 
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ЗЕСТІОМ-З : MATHEMATICS 
PART-A 
(Multi Correct Choice Type) 
This section contains 7 multiple choice questions. Each question has four choices (A), (B), (C) 
and (D) out of which ONE OR MORE may be correct. 


1. A function y =f (x)satisfies the following conditions 
(i) 1(1)-1 
(ii) The tangent at any point of the graph of f (x) cuts off on the y — axis 


the square of the abscissa of the point of tangency. 
Which of the following are correct? 
(A) The graph of y =f (x)passes through the origin 


(B) y =f(x) denotes a conic where coordinates of focu 


(С) The area enclosed by f (x), and the line y -3- 0 


(D) y =f(x)has no maxima 


2. The line of intersection of the plane r. rallel to the 


vector 

(A) 21--7|--13К 

(С) -2i — 7j - 13k 
3. In the expansion statement(s) is/are correct? 
(A) The expansi 
(B) 
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4. Let f(x) 2 (x! +2x +3) +2(x? + 2x +3)+3, then which of the following statement (s) is 


are) correct? 
A) The equation f (x) 0 has no real roots. 


) The equation f(x) =0 has two real roots and two imaginary roots. 
C) The minimum value of f(x) equals 11 
) The minimum value of f(x) equals 12 


5. If °C. - 4'"C. +6'C, +4 "С, +C has the value equal to “С, 
(x+y) can be 


(A) 114 (B) 115 (C) 198 (D) 1 


6. Which of the following is (are) correct? 


n?-1 


2 Hie 
(A) т 2273.) is equal to Je. 


n2» ( 2n? —n+1 


1 x ү -1 
B) Ших|--1---| |equalto —. 
(8) Xn : Б | ын 2e 
(C) The coefficient of x® in (1-х2)” 
(D) If A, В are non — singular and symm 
symmetric matrix. 
7. Let the complex number 
cot” (log, |2z + 1|) >с 
(A) -1 


This section con 1 estion has four choices (A), (B), (C) 
and (D) out of 


1-0 and C,:x*+y*-4=0. A parabola is 
the x — axis and having arbitrary tangent of !С," 
e focus of drawn parabola. 


(B) 3) -у!-3 


QN E: 
VIE ty =; 
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10. 


11. 


12. 


13. 


14. 


e —1 . ein? 
Let M- sin Ө sin* 0 ale BM" 
14- cos? 0 cos^0 
Where о. -о(0) and В = В(0) are real numbers, and I is the 2 х 2 identity matrix. If 
a is the minimum of the set (a(0):0 є(0, 2x]) and 
B is the minimum of the set {В (0):0 «(0, 2л)) 
Then the value оѓо’ + Bis 
(A) -37 E st 
16 16 16 


Given 2х -y - 2222, x-2y+z=-4,x+y+Az=4 then the value of à s 
system of equation has NO solution, is 

(А) 3 (B) 1 
(C) 0 (D) -3 


. en . 4n . 8m 2n 4л 
If x =sin—+sin—+sin and y = cos — + cos — + 
7 7 7 7 7 


D) 15 units 
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(Paragraph Type) 
This section contains 2 paragraphs. Based upon the paragraphs 2 multiple choice questions 
have to be answered. Each of these questions has 4 choices (A), (B), (C) and (D) out of which 
ONLY ONE is correct. 


Paragraph for Question no. 15 to 16 


Let 2, and z, are two complex numbers satisfying the equation 32,2 – 2z, 0 and 


2,-2 


also | |- 0. Also, Р,Р, and О are points in complex plane corr 


1 
and origin respectively. 

15. The value of |z,| is equal to 
(A) 1 
(С) 2 


16. Area of triangle OPP, is 
(А) 45 
(С) 3/5 


2 апа о,р and y are the 


17. 
(A) 9 
(C) 81 
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Q.P. Code: 100163 
Answers 
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